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$SSHQGL[ ,9 � 1JLQ[ 6HWXS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
,QVWDOOLQJ 1JLQ[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
)L[LQJ 3HUPLVVLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
$GGLQJ DQ HQWU\ WR �HWF�KRVWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
6HWXS XS D 9LUWXDO+RVW RQ 8EXQWX0LQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���



7KDQN <RX
, ZDQW WR VLQFHUHO\ WKDQN \RX IRU SXUFKDVLQJ WKLV ERRN� , KRSH \RX ILQG LW HQJDJLQJ� HQWHUWDLQLQJ�
DQG PRVW RI DOO� XVHIXO�

2WKHU 3ODFHV WR /HDUQ /DUDYHO

ٰ 7KH ZHEVLWH{� 7KLV LV DOZD\V P\ ILUVW VWRS WR ORRN VRPHWKLQJ XS� &KHFN RXW WKH IRUXPV WKHUH�
,W٧V FKRFN�IXOO RI LQIRUPDWLRQ�

ٰ 1HW7XWVt� 7KHUH٧V VRPH QLFH /DUDYHO WXWRULDOV RQ WKH VLWH�
ٰ /DUDYHO 7HVWLQJ 'HFRGHGu E\ -HIIHU\ :D\� 7KLV ERRN LV DQ DZHVRPH UHVRXUFH RQ KRZ WR WHVW
\RXU /DUDYHO FRGH�

ٰ &RGH %ULJKWڏ E\ 'D\OH 5HHV� 7KLV ERRN LV ERWK IXQ DQG LQIRUPDWLYH�
ٰ )URP $SSUHQWLFH WR $UWLVDQڐ E\ 7D\ORU 2WZHOO� %\ WKH FUHDWRU RI /DUDYHO ٴ QHHG , VD\ PRUH�
ٰ ,PSOHPHQWLQJ /DUDYHOڑ E\ &KULV )LGDR� 7KLV ERRN IRFXVHV RQ LPSOHPHQWLQJ SURMHFWV ZLWK
/DUDYHO� ,W FRYHUV VWUXFWXUH DQG DQG FRPPRQ SDWWHUQV� $ JUHDW ERRN�

ٰ /DUDYHO � &RRNERRNڒ E\ &KULVWRSKHU 3LWW� 7KLV ERRN FRQWDLQV YDULRXV SURMHFWV EXLOW LQ /DUDYHO
��

ٰ /DUDYHO LQ $FWLRQړ E\ 0DNV 6XUJX\� 7KLV ERRN LV QRZ DYDLODEOH IURP 0DQQLQJ 3XEOLFDWLRQV٧V
(DUO\ $FFHVV SURJUDP�

{KWWS���ODUDYHO�FRP
tKWWS���QHW�WXWVSOXV�FRP�
uKWWS���OHDQSXE�FRP�ODUDYHO�WHVWLQJ�GHFRGHG
�KWWSڏ��OHDQSXE�FRP�FRGHEULJKW
�KWWSVڐ��OHDQSXE�FRP�ODUDYHO
�KWWSVڑ��OHDQSXE�FRP�LPSOHPHQWLQJODUDYHO
�KWWSVڒ��OHDQSXE�FRP�ODUDYHO�FRRNERRN
�KWWSړ��ZZZ�PDQQLQJ�FRP�VXUJX\�



5HYLVLRQ +LVWRU\
&XUUHQW YHUVLRQ� ���

9HUVLRQ 'DWH 1RWHV

��� ���)HE����� 7\SRV DQG XSGDWHV IRU /DUDYHO ���
��� ���1RY����� 7\SRV DQG JHQHUDO FOHDQXS�
��� ��1RY����� )L[HG PDQ\ W\SRV DQG UHOHDVHG RQ /HDQSXE�
��� ���2FW����� )LQLVKHG DQG UHOHDVHG RQ /HDQSXE�
��� ���2FW����� $GGHG � FKDSWHUV� UHOHDVHG RQ /HDQSXE�
��� ���2FW����� $GGHG � FKDSWHUV� WZR DSSHQGLFHV� 5HOHDVHG RQ /HDQSXE�
��� ��2FW����� $GGHG � FKDSWHUV� ILQLVKLQJ 3DUW �� 5HOHDVHG RQ /HDQSXE�
��� ���6HS����� $GGHG � FKDSWHUV WR 3DUW � DQG UHOHDVHG RQ /HDQSXE�
��� ���6HS����� $GGHG � FKDSWHUV WR 3DUW � DQG UHOHDVHG RQ /HDQSXE�
��� ���6HS����� &OHDQXS GUDIW WKURXJK 3DUW �� 'HFLGHG WR UHOHDVH ILUVW YHUVLRQ RQ /HDQSXE�
��� ��6HS����� )LQLVK �VW GUDIW RI 3DUW �
��� ���$XJ����� )LQLVK �VW GUDIW RI :HOFRPH DQG 3DUW �
��� ��$XJ����� 6WDUW ZULWLQJ ILUVW GUDIW

$ VSHFLDO WKDQN \RX

+HUH٧V D OLVW RI QRQ�DQRQ\PRXV SHRSOH ZKR KDYH KHOSHG PH E\ ILQGLQJ W\SRV DQG RWKHU LVVXHV LQ
WKHVH SDJHV�

ٰ 3HWHU 6WHHQEHUJHQ
ٰ -HUHP\ 9DXJKW
ٰ *HRUJH *RPED\
ٰ 0LNH %XOORFN
ٰ .ULVWLDQ (GOXQG

7KDQN \RX YHU\ PXFK�

&RYHU ΖPDJH

&RYHU LPDJH FRS\ULJKW k .HPDOWDQHUڔ _ 'UHDPVWLPH�FRP{ڍ

�KWWSڔ��ZZZ�GUHDPVWLPH�FRP�NHPDOWDQHUBLQIR
�KWWSڍ}��ZZZ�GUHDPVWLPH�FRP�



+HOS :DQWHG
, NQRZ WKHUH DUH VRPH HUURUV ZLWKLQ WKHVH SDJHV� 8QIRUWXQDWHO\� , GRQ٧W NQRZ ZKHUH WKH\ DUH� :LWK
PRGHUQ VHOI�SXEOLVKLQJ WKH WLPH IURP FUHDWLRQ WR SURGXFWLRQ FDQ EH D PDWWHU RI PLQXWHV�

$V VXFK� WKHUH٧V QRPLGGOH�PDQ� , ZULWH VRPHWKLQJ� FKHFN IRU HUURUV� KLW D IHZ NH\V DQG:$0� \RX٧YH
JRW WKH ODWHVW YHUVLRQ�

%XW ,٧P QRW SHUIHFW� �(YHQ LI , GR WU\ WR FRQYLQFH P\ ZLIH WKDW , DP� 6KKK� 'RQٟW WHOO KHU��

3OHDVH KHOS PH PDNH WKLV ERRN EHWWHU� ,I \RX ILQG PLVVSHOOLQJV� FRQIXVLQJ ZRUGV� ZKDWHYHU� SOHDVH
FRQWDFW PH DW FKXFNK#JPDLO�FRP{{ DQG OHW PH NQRZ� , DSSUHFLDWH WKH KHOS DQG ZLOO JLYH \RX FUHGLW
RQ WKH UHYLVLRQV SDJH� �,I \RX PHQWLRQ SDJH QXPEHUV� SOHDVH DOVR SURYLGH \RXU YHUVLRQ RI WKH ERRN
IURP WKH 5HYLVLRQ +LVWRU\ SDJH��

+HUH٧V D OLVW RI WKLQJV , FRXOG XVH KHOS ZLWK�

ٰ :RUGV� 0LVVSHOOHG ZRUGV� PLVVLQJ ZRUGV� DQG LQFRUUHFWO\ XVHG ZRUGV�
ٰ ,QVWUXFWLRQV IRU V\VWHPV RWKHU WKDQ 8EXQWX�
ٰ ,QFRUUHFW IDFWV� �6RPHWLPHV , MXVW PDNH ٦HP XS DV , JR DORQJ��
ٰ *UDPPDU ٴ QRW UHDOO\� ,٧G KDIWD UHZULWH WKH ZKROH ERRN WR PDNH LW JUDPPDWLFDOO\ FRUUHFW�
.QRZ ZKDW ,٧P VD\LQ"

7UDQVODWLRQV

$IWHU WKH (QJOLVK �RU VKRXOG , VD\� WKH $PHULFDQ� YHUVLRQ RI WKLV ERRN KDV VHWWOHG GRZQ DQG WKH NLQNV
KDYH EHHQ ZRUNHG RXW� , ZLOO EH WUDQVODWLQJ LW LQWR RWKHU ODQJXDJHV� ,W PDNHV PH VDG WKDW PDQ\ RI
WKH LGLRPV ZLOO KDYH WR EH NLOOHG١RK� ZHOO�

,I \RX٧UH LQWHUHVWHG LQ WUDQVODWLQJ WKLV ZRUN LQWR D GLIIHUHQW ODQJXDJH� SOHDVH VKRRW PH DQ HPDLO�

{{PDLOWR�FKXFNK#JPDLO�FRP



6RXUFH &RGH RQ *LW+XE
7KH VRXUFH FRGH IRU WKLV ERRN LV DYDLODEOH RQ *LW+XE LQ P\ JHWWLQJ�VWXII�GRQH�ODUDYHO�FRGH{t
UHSRVLWRU\�

6LQFH HDFK FKDSWHU RI WKLV ERRN WKDW KDV FRGH WKDW EXLOGV RQ D SUHYLRXV FKDSWHU� , VHW XS D EUDQFK IRU
HDFK FKDSWHU�

)RU H[DPSOH� WKH ILUVW FKDSWHU ZLWK FRGH LV &KDSWHU �� � ,QVWDOOLQJ /DUDYHO� ,W٧V DYDLODEOH LQ WKH
FKDSWHU�� EUDQFK�

,W٧V SUHWW\ HDV\ WR SXOO GRZQ IURP JLWKXE MXVW WKH FKDSWHU \RX ZDQW� /HW٧V VD\ \RX ZDQWHG FKDSWHU���
,Q OLQX[ \RX٧G GR VRPHWKLQJ OLNH�

� � HJU DMPOF �C DIBQUFS�� =

� � IUUQT���HJUIVC�DPN�$IVDL)FJOU[FMNBO�HFUUJOH�TUVGG�EPOF�MBSBWFM�DPEF�HJU

� $MPOJOH JOUP �HFUUJOH�TUVGG�EPOF�MBSBWFM�DPEF����

� SFNPUF� $PVOUJOH PCKFDUT� ��� EPOF�

� SFNPUF� $PNQSFTTJOH PCKFDUT� ���� 	�������
 EPOF�

� SFNPUF� 5PUBM ��� 	EFMUB ���
 SFVTFE ��� 	EFMUB ���


� 3FDFJWJOH PCKFDUT� ���� 	�������
 ������ ,J# EPOF�

� 3FTPMWJOH EFMUBT� ���� 	�������
 EPOF�

{tKWWSV���JLWKXE�FRP�&KXFN+HLQW]HOPDQ�JHWWLQJ�VWXII�GRQH�ODUDYHO�FRGH



:HOFRPH

:HOFRPH WR *HWWLQJ 6WXII 'RQH ZLWK /DUDYHO� 7KH :HOFRPH SDUW RI WKH ERRN H[SODLQV ZKDW \RX٧OO
JHW RXW RI WKH ERRN�

+HUH٧V KRZ WKLQJV DUH EURDGO\ RUJDQL]HG�

:HOFRPH
7KH ILUVW SDUW RI WKH ERRN H[SODLQV ZKDW \RX٧OO JHW RXW RI WKH ERRN�

3DUW � � 'HVLJQ 3KLORVRSKLHV DQG 3ULQFLSOHV
7KLV SDUW WDONV DERXW JHQHUDO SULQFLSOHV RI GHVLJQ ZH٧OO IROORZ LQ FUHDWLQJ WKH DSSOLFDWLRQ�

3DUW � � 'HVLJQLQJ WKH $SSOLFDWLRQ
7KLV LV WKH SDUW ZKHUH ZH GHVLJQ WKH DFWXDO DSSOLFDWLRQ�

3DUW � � 7KH &RQVROH $SSOLFDWLRQ
1H[W� ZH PDNH WKH DSSOLFDWLRQ XVDEOH IURP WKH FRQVROH�

3DUW � � 7KH :HE $SSOLFDWLRQ
1RZ ZH٧OO WDNH RXU FUHDWLRQ DQG SXW D ZHE VNLQ RQ LW�0ZDD� KDD� KD�

$SSHQGLFHV
6XSSOHPHQWDO LQIRUPDWLRQ� /LNH KRZ WR LQVWDOO &RPSRVHU�



&KDSWHU � � 7KLV ERRNȇV SXUSRVH
7KLV ERRN ZLOO WDNH \RX RQ D MRXUQH\ WKURXJK /DUDYHO� +RSHIXOO\� \RX٧OO JR SODFHV \RX٧YH QHYHU EHHQ
DQG VHH \RX WKLQJV \RX٧YH QHYHU VHHQ� ,W٧V D WUDYHORJXH RI VRUWV� :H٧OO KDYH D GHILQLWH GHVWLQDWLRQ
�WKH DSSOLFDWLRQ ZH٧UH FUHDWLQJ� DQG ,٧OO SRLQW RXW VRPH DPD]LQJ VLJKWV DORQJ WKH ZD\� :KHQ \RX
UHDFK WKH HQG� GURS PH D QRWH DW FKXFNK#JPDLO�FRP{u� ,٧P YHU\ LQWHUHVWHG LQ ZKDW \RX WKRXJKW RI
WKH MRXUQH\�

7KLV ERRN LV PHDQW WR EH H[SHULHQFHG� 7R EH XVHG� 3OHDVH IROORZ DORQJ DQG EXLOG WKH DSSOLFDWLRQ
FKDSWHU E\ FKDSWHU� (DFK FKDSWHU OHDGV WR WKH QH[W� 7KH VHFWLRQV ZLWKLQ D FKDSWHU IORZ IRUZDUG�
(DFK SDUW RI WKH ERRN EXLOGV RQ WKH SUHYLRXV�

<RX FRXOG WKLQN RI WKH VHFWLRQV LQ HDFK FKDSWHU DV FLWLHV� 7KHQ WKH FKDSWHUV WKHPVHOYHV DUH FRXQWULHV�
DQG WKH ERRN٧V SDUWV DUH FRQWLQHQWV DQG ٴ 2ND\� HQRXJK ZLWK WKH ODERUHG WUDYHOLQJ DQDORJ\�

7KH IRFXV WKURXJKRXW WKH ERRN LV WKH VWHS�E\�VWHS FUHDWLRQ RI DQ DSSOLFDWLRQ XVLQJ /DUDYHO ��

7KLV LV QRW D W\SLFDO WHFKQLFDO PDQXDO
,٧YH DWWHPSWHG WR PLPLF WKH DFWXDO SURFHVV RI GHVLJQ DQG GHYHORSPHQW DV FORVHO\ DV SRVVLEOH�
7KLV PHDQV WKHUH DUH IDOVH VWDUWV� GHVLJQ FKDQJHV� DQG UHIDFWRULQJ DORQJ WKH ZD\�

<RX٧YH EHHQ ZDUQHG �JULQ!�

:KDWȇV QRW LQ WKLV ERRN

ٰ (YHU\ DVSHFW RI /DUDYHO� 7KLV LV QRW D UHIHUHQFH ERRN RQ WKH HQWLUH IUDPHZRUN�
ٰ &DFKLQJ� (YHQWV� RU /RJJLQJ� 7KHVH DUH LPSRUWDQW WRSLFV� EXW WKH DSSOLFDWLRQ ZH٧UH FUHDWLQJ
GRHVQ٧W UHTXLUH WKHP�

ٰ 4XHXHV� $XWKHQWLFDWLRQ� &RRNLHV� RU 6HVVLRQV� $JDLQ� LPSRUWDQW VWXII� EXW ZH GRQ٧W QHHG LW�
ٰ 'DWDEDVH� <HDK� LW DOPRVW SDLQV PH WR DGPLW WKLV� 2QH RI WKH JUHDWHVW DVSHFWV RI /DUDYHO LV
LW٧V )OXHQW 4XHU\ %XLOGHU DQG (ORTXHQW 250� , PHDQ� ZKDW JUHDW QDPHV� 1DPHV WKDW WKH
LPSOHPHQWDWLRQ IXOO\ OLYHV XS WR� 6DGO\� , GRQ٧W WRXFK RQ WKLV EHFDXVH ٴ \RX JXHVVHG LW ٴ
WKH DSSOLFDWLRQ ZH٧UH FUHDWLQJ GRHVQ٧W QHHG LW�

{uPDLOWR�FKXFNK#JPDLO�FRP



&KDSWHU � � 7KLV ERRN٧V SXUSRVH �

:KDWȇV LQ WKLV ERRN

0RVWO\� PH EODEELQJ DZD\ DERXW ZK\ ,٧P GRLQJ ZKDW ,٧P GRLQJ LQ FUHDWLQJ WKH DSSOLFDWLRQ� <RX
PD\ DJUHH ZLWK PH VRPH RI WKH WLPH� <RX PD\ DUJXH ZLWK PH VRPH RI WKH WLPH� 6RPHWLPHV \RX PD\
WKLQN ,٧P D FRPSOHWH LGLRW� +RSHIXOO\� DW WLPHV \RX٧OO WKLQN ٢2K \HDK� *RRG RQH�٣ %XW LQ WKH HQG�
\RX٧UH JHWWLQJ WKH QXWV�DQG�EROWV RI FUHDWLQJ D UHDO V\VWHP WKDW \RX FDQ XVH�



&KDSWHU � � :KR DUH \RX"
0RVW ERRNV VWDUW ZLWK LQIRUPDWLRQ DERXW WKH DXWKRU EXW WKH PRUH LPSRUWDQW TXHVWLRQ UHDOO\ LV ٪ZKR
DUH \RX"٫

,٧P PDNLQJ WKH IROORZLQJ DVVXPSWLRQV�

ٰ <RX NQRZ PRUH DERXW FRPSXWHUV WKDQ PRVW SHRSOH�
ٰ <RX DUH D SURJUDPPHU�
ٰ <RX NQRZ KRZ WR SURJUDP LQ 3+3� 0D\EH D OLWWOH� 0D\EH D ORW�
ٰ <RX٧YH KHDUG RI /DUDYHO{ڏ� �7KLV LVQٟW D GHDO�EUHDNHU EHFDXVH ,ٟP JRLQJ WR WHOO \RX DERXW LW��
ٰ <RX ORYH SURJUDPPLQJ RU ZDQW WR JHW EDFN WKH SDVVLRQ WKDW ILUVW GURYH \RX WR PDNH FRPSXWHUV
GR \RXU ELGGLQJ�

ٰ <RXU QDPH LV QRW 7D\ORU 2WZHOO EHFDXVH LI LW LV� WKHQ ,٧P QRW ZRUWK\�

,٧OO GR P\ EHVW WR PDNH WKH PDWHULDO DSSURDFKDEOH WR EHJLQQHUV� \HW LQWHUHVWLQJ DQG LQ�GHSWK HQRXJK
IRU LQWHUPHGLDWH SURJUDPPHUV WR ILQG WKH PDWHULDO XVHIXO�

%RWWRP OLQH
<RX ZDQW WR OHDUQ PRUH DERXW /DUDYHO�

�KWWSڏ}��ODUDYHO�FRP



&KDSWHU � � :KR DP Ζ"

7KLV LV WKH W\SLFDO UDK�UDK� DLQٟW , JUHDW FKDSWHU� ,WٟV QRW JRLQJ WR WHDFK \RX D VLQJOH WKLQJ
DERXW /DUDYHO� 7KH VPDUWHVW PRYH \RX FRXOG PDNH ULJKW QRZ LV WR VNLS WR WKH QH[W FKDSWHU�

+HOOR� 0\ QDPH LV &KXFN +HLQW]HOPDQ DQG , ZULWH FRPSXWHU SURJUDPV�

�7KDW IHOW OLNH , ZDV LQ IURQW D VXSSRUW JURXS� , KRSH QRERG\ VDLG ٢+L &KXFN�٣�

6HULRXVO\� ,٧YH ZULWWHQ SURJUDPV VLQFH WKDW GD\ LQ �WK JUDGH ZKHQ , VWD\HG KRPH ٪VLFN٫ IURP VFKRRO
ZLWK D ERUURZHG %$6,& /DQJXDJH 5HIHUHQFH PDQXDO DQG ZURWH RXW RQ SDSHU D JDPH WKDW ZDV OLNH
$VWHURLGV{ڐ H[FHSW LQVWHDG RI DVWHURLGV IO\LQJ DW \RX LW ZDV RWKHU VKLSV ILULQJ ORQJ ZKLWH EORFNV RI
GHDWK DW \RX�

$IWHU ORQJ KRXUV RI GHEXJJLQJ DQG ZDLWLQJ IRU WKH 756��� WR ORDG�VDYH P\ SURJUDP WR LW٧V ٪PDVV
VWRUDJH٫ �D FDVVHWWH WDSH�� WKH JDPH ILQDOO\ ZRUNHG� 7KLV ZDV �� \HDUV DJR� %DFN LQ WKH GD\ RI
FRPSXWHU GLQRVDXUV� ODUJH IHURFLRXV EHDVWV ILOOLQJ FOLPDWH�FRQWUROOHG URRPV� 1R� ,٧YH QHYHU DFWXDOO\
XVHG SXQFKHG FDUGV� EXW KDYH VHHQ WKHP LQ XVH�

6LQFH WKHQ ,٧YH ZULWWHQ SURJUDPV LQ )RUWUDQ� &2%2/ �\HDK� , NQRZ�� $VVHPEO\ /DQJXDJH� %DVLF� &�
&��� &�� -DYD� 3DVFDO� 3HUO� -DYDVFULSW� DQG 3+3� ,٧YH WLQNHUHG ZLWK PDQ\� PDQ\ RWKHU ODQJXDJHV� EXW
KDYH QRW ZULWWHQ SURJUDPV WKDW SHRSOH DFWXDOO\ XVHG�

,٧YH FUHDWHG V\VWHPV IRU )RUWXQH ��� FRPSDQLHV� DV ZHOO DV VPDOO 0RP�DQG�3RS VWRUHV� (YHU\WKLQJ
IURP PDLO RUGHU V\VWHPV UXQQLQJ LQ ;HQL[ WR ZHE DSSOLFDWLRQV UXQQLQJ LQ 3+3� ,٧YH VWDUWHG VHYHUDO
FRPSDQLHV EHIRUH WKH GD\V RI WKH ,QWHUQHW �QRW EHIRUH WKH UHDO EHJLQQLQJ RI WKH ,QWHUQHW� MXVW EHIRUH
WKH H[FLWHPHQW VWDUWLQJ LQ WKH PLG���V�� DQG D IHZ GRW FRPV VLQFH WKHQ� $QG WKURXJK LW DOO ,٧YH GLG
ZKDW , ORYHG WR GR١ZULWH FRPSXWHU SURJUDPV�

:KHZ� 2ND\� HQRXJK DERXW KRZ JUHDW , DP�

+HUHȇV P\ SRLQW
7KURXJKRXW P\ FDUHHU ,٧YH QHYHU IHOW WKH QHHG WR FUHDWH D ERRN DERXW SURJUDPPLQJ XQWLO
QRZ� 7KH VROH UHDVRQ ,٧P ZULWLQJ WKLV LV EHFDXVH RI /DUDYHO�

�KWWSڐ}��HQ�ZLNLSHGLD�RUJ�ZLNL�$VWHURLGVB�YLGHRBJDPH�



&KDSWHU � � :KDW LV /DUDYHO"
5DLVH \RXU KDQG LI WKLV VRXQGV IDPLOLDU

<RXٟYH EHHQ WDVNHG ZLWK DGGLQJ D IHDWXUH WR \RXU FRPSDQ\ٟV H[LVWLQJ V\VWHP� 8QIRUWX�
QDWHO\� WKH V\VWHP ZDV ZULWWHQ LQ 3+3 � DQG ZKRHYHU WKH RULJLQDO SURJUDPPHU ZDV� \RX
VXVSHFW WKH\ ZDWFKHG D IHZ WRR PDQ\ ٢:RUGSUHVV *RQH :LOG٣ YLGHRV�

<RXٟYH LQKHULWHG WKLV FRGHEDVH ZLWK JDVS QR FODVVHV� D JOXW RI JOREDO YDULDEOHV� DQG D
VWUXFWXUH QRW XQOLNH D ������ SLHFH MLJVDZ SX]]OH�

<RX FXUVH \RXU MRE� WKH VKRUW VLJKWHGQHVV RI WKH PDQDJHPHQW�WHDP� DQG ZKDWHYHU
SRVVHVVHG \RX WR ZDQW WR PDNH PRQH\ E\ SURJUDPPLQJ LQ WKH ILUVW SODFH�

$IWHU DOO� SURJUDPPLQJ VKRXOG EH IXQ� 5LJKW"

:H٧YH DOO EHHQ WKHUH�

(QWHU /DUDYHO�

�&XH WKH VRXQG RI NHWWOH GUXPV� GXK�GXK GXK�GXK GXK�GD�GXK�

/DUDYHO LV D IUDPHZRUN IRU 3+3 ZKLFK PDNHV SURJUDPPLQJ IXQ DJDLQ�

&RPH RQ PDQ Ȑ LWȇV MXVW D IUDPHZRUN

/DUDYHO LV QRW D QHZ ODQJXDJH� ,W٧V RQO\ D IUDPHZRUN� ,I \RX FXW WKURXJK DOO WKH K\SHUEROH DQG ORRN
DW LWV HVVHQFH� /DUDYHO LV VLPSO\ D 3+3 )UDPHZRUN�

$OWKRXJK� , GR DJUHH ZLWK WKH PRWWR IURP WKH /DUDYHO ZHE VLWH�

7KH 3+3 )UDPHZRUN IRU :HE $UWLVDQV�

5XE\ 2Q 5DLOV LV MXVW D IUDPHZRUN� <HW ORRN DW WKH IDQGRP EHKLQG LW�

/DUDYHO٧V QRW JRLQJ WR PDJLFDOO\ IL[ \RXU 3+3 VSDJKHWWL FRGH� EXW LW SURYLGHV \RX ZLWK D QHZ� IDVW
DQG HOHJDQW ZD\ WR JHW VWXII GRQH� �1RWH� WKH FRQFHSW RI *HWWLQJ 6WXII 'RQH LV D UHRFFXUULQJ WKHPH LQ
WKLV ERRN��

,Q VKRUW� /DUDYHO SURYLGHV \RX ZLWK DQ DUFKLWHFWXUH WKDW PDNHV 3+3 SURJUDPPLQJ D MR\� <RX٧OO EH
DEOH WR UHIDFWRU H[LVWLQJ FRGH LQ D ZD\ WKDW LV H[SUHVVLYH� VW\OLVK� DQG ZLOO EH HDV\ WR PDLQWDLQ DQG
H[SDQG LQ WKH IXWXUH�

/DUDYHO LV QRW D SDQDFHD� ,I \RXU H[LVWLQJ FRGHEDVH VXFNV� LW٧V JRLQJ WR EH SDLQIXO WR JHW IURPZKHUH
LW LV QRZ WR ZKHUH LW VKRXOG EH� 7KDW٧V WKH QDWXUH RI RXU LQGXVWU\�

%XW� LI \RX ZDQW WR PRYH WR D IUDPHZRUN WKDW DOORZV VLPSOH H[SUHVVLYLW\ �LV WKDW HYHQ D ZRUG"� WKHQ
/DUDYHO LV WKH DQVZHU�



&KDSWHU � � +RZ WR MXVWLI\ /DUDYHO
+HUHȇV WKH SUREOHP �RU D SUREOHP� Ȑ

<RX PXVW ZRUN XQGHU WKH FRQVWUDLQWV \RXU FRPSDQ\ SODFHV RQ \RX� 1DPHO\� WKDW \RX
PXVW VXSSRUW WKH H[LVWLQJ VRIWZDUH DQG GHYHORS QHZ FRGH WKDW SOD\V QLFH ZLWK \RXU
H[LVWLQJ V\VWHPV� 7KHUHٟV D PL[ RI �1(7� VRPH -DYD� EXW PRVW RI WKH H[LVWLQJ FRGH LV
3+3�

<RX٧YH UHFHQWO\ GLVFRYHUHG /DUDYHO DQG OLNH LW DQG ZDQW WR XVH LW IRU QHZ GHYHORSPHQW�

+RZ FDQ \RX MXVWLI\ VZLWFKLQJ WR /DUDYHO"

/HW٧V SXW RQ RXU GHWHFWLYH KDW IRU D PLQXWH�

+PPP� 7KH GHWHFWLYHV , NQRZ �IURP 79 RI FRXUVH� VHHP WR IROORZ WKH PRQH\ ZKHQ ORRNLQJ IRU
VXVSHFWV DQG PRWLYHV� 6R OHW٧V IROORZ WKH PRQH\ ٴ

&XVWRPHUV SURYLGH PRQH\ WR EXVLQHVVHV LQ H[FKDQJH IRU JRRGV DQG VHUYLFHV� 7KH EHWWHU WKH SURGXFW�
DQG WKH PRUH FXVWRPHUV UHDOO\ ZDQW WKH SURGXFW� WKH PRUH PRQH\ WKH\ IRUN RYHU WR WKH EXVLQHVV�

0DQDJHUV ZDQW WKH EXVLQHVV WR WKULYH� 7KH\ ZDQW DV PDQ\ FXVWRPHUV DV SRVVLEOH WR JLYH WKHP DV
PXFK PRQH\ DV SRVVLEOH DV IUHTXHQWO\ DV SRVVLEOH�

7KLQN DERXW LW IURP PDQDJHPHQWٟV SHUVSHFWLYH ٬

ٰ , ZDQW P\ FXVWRPHUV WR EH KDSS\�
ٰ , ZDQW QHZ FXVWRPHUV�
ٰ &XVWRPHU KDSSLQHVV HTXDWHV WR H[SHFWDWLRQV EHLQJ PHW�
ٰ , ZDQW P\ SURJUDPPHUV WR EH DEOH WR GHOLYHU WKH UHTXLUHPHQWV RQ WLPH�
ٰ , ZDQW WKH SURJUDPPLQJ WHDP WR EH DJLOH� �:KDWHYHU WKDW PHDQV ٬ VHH WKH ER[ EHORZ��
ٰ , ZDQW WR IDFLOLWDWH FXVWRPHU٧V UHTXHVWV LQ D WLPHO\ PDQQHU�
ٰ , ZDQW JUHDW GHYHORSHUV GHOLYHULQJ JUHDW SURGXFWV

��

:KDW GRHV $JLOH HYHQ PHDQ"
<RX HYHU VD\ RU ZULWH D ZRUG VR RIWHQ WKDW LW ORVHV DOO PHDQLQJ" $OPRVW OLNH WKH 6PXUIV ٴ
HYHU\WKLQJ LV VPXUILQJ� VPXUIDEOH� VPXUIHULILF� $JLOH VHHPV WR EH RQH RI WKRVH ZRUGV� ,W٧V ZD\



&KDSWHU � � +RZ WR MXVWLI\ /DUDYHO �

��

SDVW WKH EX]]ZRUG VWDJH� (YHU\WKLQJ LV $JLOH WKLV� $JLOH WKDW� $UH SHRSOH WDONLQJ DERXW WKH LWHUDWLYH
VRIWZDUH SURFHVV RU VRPHWKLQJ HOVH" 6RPHWKLQJ PDJLFDO" , UHDOO\ GRQ٧W NQRZ�

,I WKH DERYH OLVW LV WKH PDQDJHPHQW SHUVSHFWLYH� WKHQ /DUDYHO LV HDVLO\ MXVWLILHG�

ٰ &XVWRPHUV DUH KDSS\ ZKHQ WKHLU QHHGV DUH DGGUHVVHG DQG PHW�
ٰ &XVWRPHUV DUH HYHQ KDSSLHU ZKHQ WKHLU H[SHFWDWLRQV DUH H[FHHGHG�
ٰ /DUDYHO SURYLGHV D IUDPHZRUN WKDW ٴ

ـ 0DNHV LW HDV\ WR H[WHQG IXQFWLRQDOLW\�
ـ )ROORZV EHVW�SUDFWLFHV LQ GHVLJQ�
ـ $OORZV PXOWLSOH SURJUDPPHUV WR FROODERUDWH HIILFLHQWO\�
ـ 0DNHV SURJUDPPHUV KDSS\� �5HPHPEHU PDQDJHUV� D KDSS\ SURJUDPPHU LV D SURGXFWLYH

SURJUDPPHU��
ـ /HW٧V VWXII JHW GRQH IDVWHU�
ـ (QFRXUDJHV XQLW WHVWLQJ� FRQVLGHULQJ WHVWLQJ D FRUH FRPSRQHQW RI HYHU\ DSSOLFDWLRQ�

/DUDYHO SURYLGHV PDQDJHUV WKH DELOLW\ IRU WKHLU SURJUDPPHUV WR JHW PRUH GRQH� TXLFNHU� DQG
HOLPLQDWHV PDQ\ RI WKH REVWDFOHV LQKHUHQW LQ ZHE DSSOLFDWLRQ GHYHORSPHQW� ,٧OO H[SDQG RQ WKLV ODWHU�

3UHWW\ HDV\ WR MXVWLI\� DLQنW LW"



&KDSWHU � � :K\ SURJUDPPHUV OLNH
/DUDYHO
/HW٧V FXW WR WKH FKDVH ٴ ZK\ ZRXOG \RX� DV D SURJUDPPHU� ZDQW WR XVH /DUDYHO DV D IUDPHZRUN"

/HW PH WDON D ELW DERXW )UDPHZRUN (QY\�

�+HUH , SLFWXUH WDONLQJ WR D WKHUDSLVW� +LP QRGGLQJ VDJHO\� WDNLQJ D GUDJ RQ KLV SLSH DQG
VD\LQJ� ٢7DON DERXW ]HH IUDPHZRUN HQY\�٣�

,٧G EHHQ JLYHQ SURMHFWV ZULWWHQ LQ 3+3� 7KHVH ZHUH EORDWHG� 3+3 � SURMHFWV ZULWWHQ E\ D GHYHORSHU
ZKRVH RQO\ FRQFHSW RI يFODVVى ZDV WKDW LW LV VRPHWKLQJ DW VFKRRO WR EH VNLSSHG� $QG ,٧G ORRN DFURVV
WKH VWUHHW DW WKH 5XE\ GHYHORSHUV DQG VLOHQWO\ ZLVK IRU VRPH QDWXUDO GLVDVWHU١HDUWKTXDNH� WRUQDGR�
HYHQ OLJKWQLQJ١WR OHYHO WKHLU EXLOGLQJ�

'RHV WKLV PDNH PH D EDG SHUVRQ"

7KLV ZDV DW D WLPH ZKHQ 5XE\ ZDV DOO VKLQ\ DQG QHZ� :KDW PDGH 5XE\ FRRO ZDVQ٧W WKH ODQJXDJH
LWVHOI �DOWKRXJK WKHUH DUH YHU\ QLFH DVSHFWV WR WKH ODQJXDJH�� 1R� ZKDW PDGH 5XE\ FRRO ZDV 5XE\ RQ
5DLOV�

$OO WKH GHYHORSHUV ZHUH IORFNLQJ WR 5XE\ RQ 5DLOV�

:K\ ZHUH WKH\ IORFNLQJ WR LW"

%HFDXVH LW SURPLVHG D ZD\ RI GHYHORSPHQW WKDW ZDV IXQ� $QG E\ IXQ� , PHDQ SRZHUIXO� H[SUHVVLYH�
DQG TXLFN WR LPSOHPHQW� , FUHGLW 5R5 RQ FUHDWLQJ DQ DWPRVSKHUH PDNLQJ SURJUDPPLQJ D GHOLJKW
DJDLQ� 7KH FRGLQJ MR\ LQVWLOOHG E\ 5R5 LV WKH H[DFW VDPH IHHOLQJ DV WKDW LQLWLDO LPSHWXV WKDW PDGH XV
DOO ZDQW WR EH SURJUDPPHUV�

+RZ VDG ZDV LW WKDW ZH ZHUH PLUHG LQ WKH 3+3 ZRUOG" :KHUH DQ\ 7RP� 'LFN RU +HQULHWWD ZDV D
٪3+3 3URJUDPPHU٫ EHFDXVH WKH\ FRXOG KDFN D :RUGSUHVV LQVWDOO�

�6HH WKH QH[W FKDSWHU DERXW :RUGSUHVV � 7KH *RRG� 7KH %DG� 7KH 8JO\�

%XW� QR� ZH ZHUH VWXFN ZLWK WKH UHTXLUHPHQWV WKDW RXU SURMHFWV EH LQ 3+3� :H FRXOGQ٧W EH D FRRO NLG
OLNH DOO WKRVH 5XE\ GHYHORSHUV� 7KH\ ZHUH FXWWLQJ HGJH� 7KH\ ZHUH WKH RQHV SXVKLQJ WKH ERXQGDULHV�
PDNLQJ D QDPH IRU WKHPVHOYHV�

$ORQJ FRPHV /DUDYHO� ,W WDNHV WKH EHVW RI 5XE\ RQ 5DLOV DQG EULQJV LW WR WKH 3+3 ZRUOG� 6XGGHQO\� D
3+3 GHYHORSHU LV GHDOLQJ ZLWK URXWHV WR FRQWUROOHUV LQVWHDG RI LQGLYLGXDO VFULSWV� &RQFHSWV OLNH '5<
�'RQ٧W 5HSHDW <RXUVHOI� QRZ KDYH PRUH PHDQLQJ� 6XGGHQO\� ZH KDYH D ٪EODGH٫ WHPSODWH HQJLQH
LQFRUSRUDWLQJ WKH HVVHQFH RI 3+3 LQ D ZD\ 6PDUW\ 7HPSODWHV RQO\ GUHDPHG RI� :H KDYH� TXLWH
OLWHUDOO\� WKH SRWHQWLDO RI 3+3 1LUYDQD�

'RHV LW VRXQG OLNH , WKLQN /DUDYHOٟV DZHVRPH" , KRSH VR�



&KDSWHU � � :RUGSUHVV� 7KH *RRG� 7KH
%DG� 7KH 8JO\
:RUGSUHVV UHYROXWLRQL]HG EORJJLQJ� ,W EURXJKW EORJJLQJ WR WKHPDVVHV� 6XUH� WKHUH DUH RWKHU SODWIRUPV
OLNH EORJJHU DQG OLYHMRXUQDO� EXW ZKDW :RUGSUHVV GLG ZDV SXW RXW LQ WKH SXEOLF GRPDLQ D ODUJH�
SRSXODU V\VWHP ZULWWHQ 3+3�

:LWK WKH DGYHQW RI :RUGSUHVV� DQ\ERG\ FRXOG KDFN WKH 3+3 VFULSWV WR PDNH WKH EORJJLQJ SODWIRUP
GR ZKDW WKH\ ZDQWHG LW GR LW�

٪:LWK JUHDW SRZHU FRPHV JUHDW UHVSRQVLELOLW\�٫ ١ 8QFOH %HQ �IURP 6SLGHUPDQ�

8QIRUWXQDWHO\� WKH SRZHU :RUGSUHVV DYDLOHG ZDV QRW PHW ZLWK JUHDW UHVSRQVLELOLW\� 6FULSWV ZHUH
KDFNHG ZLWK QR WKRXJKW WRZDUG RYHUDOO GHVLJQ RU XVDELOLW\� 7R PDNH PDWWHUV ZRUVH� :RUGSUHVV
VWDUWHG LQ WKH GD\V RI 3+3 �� ZKHQ WKH ODQJXDJH GLGQ٧W DOORZ WKH FRQVWUXFWV WKDW DOORZHG WUXH
SURJUDPPHUV WR FUHDWH PDLQWDLQDEOH V\VWHPV�

:RUGSUHVV ZDV WKH EHVW WKLQJ WKDW KDSSHQHG WR 3+3� EXW LW DOVR ZDV WKH ZRUVW WKLQJ WKDW KDSSHQHG
WR WKH ODQJXDJH�

,W٧V D FDVH RI WRR PXFK VXFFHVV LQ WKH KDQGV RI WRR IHZ DUWLVDQV�

7KLV DWWDFKHG D VWLJPD WR 3+3�

6RIWZDUDWL{ڑ
6HOI DEVRUEHG SURJUDPPLQJ LQWHOOHFWXDOV ZKR FRPPHQW RQ ODQJXDJHV�

)RU \RXU FRQVLGHUDWLRQ ٴ D FRPPRQO\ KHDUG TXRWH E\ WKH 6RIWZDUDWL�

٪2K� 3+3٧V D JKHWWR ODQJXDJH� 8JO\� KDUGO\ PDLQWDLQDEOH� EXW LW ZRUNV ٴ PRVW RI WKH
WLPH٫

7KDQN JRRGQHVV /DUDYHO FDPH DORQJ WR NLFN WKRVH 6RIWZDUDWL LQ WKHLU XSWXUQHG QRVHV�

�HV>ڑ} WKLV LV D ZRUG , WRWDOO\ PDGH XS�



&KDSWHU � � &RQYHQWLRQV 8VHG LQ WKLV
%RRN
7KHUH DUH VHYHUDO FRQYHQWLRQV XVHG WKURXJK WKLV ERRN�

&RGH LV LQGHQWHG � VSDFHV

8VXDOO\� , LQGHQW FRGH � VSDFHV EXW VLQFH WKLV ERRN LV DYDLODEOH LQ D YDULHW\ RI H%RRN IRUPDWV VRPH
RI WKH VPDOOHU VFUHHQV KDYH KRUL]RQWDO VSDFH DW D SUHPLXP�

� GPS 	�J � �� �J � ��� �J��


� \

� FDIP á* DBO DPVOU UP á �J á=Oá�

� ^

7KLV LV D WLS
,W LV XVHG WR KLJKOLJKW D SDUWLFXODUO\ XVHIXO SLHFH RI LQIRUPDWLRQ�

7KLV LV D ZDUQLQJ
,W LV XVHG WR ZDUQ \RX DERXW VRPHWKLQJ WR EH FDUHIXO RI�

7KLV LV DQ LQIRUPDWLRQ EORFN
8VHG WR UHLWHUDWH DQ LPSRUWDQW SLHFH RI LQIRUPDWLRQ

7KLV LV VRPHWKLQJ WR GR
:KHQ WKHUH٧V FRGH� RU RWKHU DFWLRQV \RX VKRXOG WDNH� LW٧V DOZD\V SURFHHGHG E\ WKLV V\PERO�

7UDLOLQJ "! LV XVHG ZKHQ RSHQLQJ WDJ LV XVHG�

:KHQ FRGLQJ� , DOZD\V GURS WKH WUDLOLQJ "! LQ D ILOH� %XW WKH HGLWRU ,٧P ZULWLQJ WKLV ERRN LQ PDNHV
HYHU\WKLQJ ORRN ZRQN\ ZKHQ , GR LW� 6R� ZLWKLQ WKLV ERRN� LI , RSHQ D 3+3 EORFN ZLWK WKH 3+3 WDJ� ,
DOZD\V FORVH LW LQ WKH FRGH WRR� )RU H[DPSOH�



&KDSWHU � � &RQYHQWLRQV 8VHG LQ WKLV %RRN ��

� � QIQ

� DMBTT 4PNFUIJOH0S0UIFS \

� QSJWBUF �EVNNZ�

� ^

�  �

3+3 2SHQLQJ DQG &ORVLQJ 7DJV

,Q WKH FRGH H[DPSOHV VRPHWLPHV WKH RSHQLQJ 3+3 WDJ �� QIQ� LV XVHG ZKHQ LW٧V QRW QHHGHG �VXFK DV
ZKHQ VKRZLQJ D SRUWLRQ RI D ILOH�� 6RPHWLPHV WKH FORVLQJ 3+3 WDJ �٧!"٦� LV XVHG ZKHQ LW٧V QRW QHHGHG�

� � QIQ

� GVODUJPO TPNFUIJOH0S0UIFS	


� \

� �UIJT��DBMM4FUVQ	
�

� ^

�  �

:LWK UHDO 3+3&RGH , DOZD\V RPLW WKH FORVLQJ WDJ DW WKH HQG RI WKH ILOH� ,٧OO OHDYH LW WR \RX WR GHWHUPLQH
ZKHWKHU RU QRW WKH WDJV DUH QHHGHG� %H DZDUH WKH RSHQLQJ DQG FORVLQJ WDJV LQ WKH FRGH H[DPSOHV
VKRXOG QRW EH WDNHQ YHUEDWLP�

:KDW 26 DP Ζ XVLQJ"

,٧P ZULWLQJ WKLV PDQXDO� WKH FRGH� HWF�� XVLQJ /LQX[ 0LQW ڒ}�� ZKLFK EDVHG RQ 'HELDQ DQG 8EXQWX�
,W٧V EDVLFDOO\ WKH VDPH DV 8EXQWX �ړ}�����

�KWWSڒ}��ZZZ�OLQX[PLQW�FRP�
�KWWSړ}��ZZZ�XEXQWX�FRP�



3DUW � � 'HVLJQ 3KLORVRSKLHV DQG
3ULQFLSOHV

7KHUH٧V QRW PXFK FRGH LQ WKLV SDUW RI WKH ERRN� 6RUU\� LW٧V DOO DERXW WKH GHVLJQ DW WKLV SRLQW� +HUH ,٧OO
GLVFXVV JHQHUDO GHVLJQ SULQFLSOHV XVHG LQ EXLOGLQJ WKH DSSOLFDWLRQ�

<RX PD\ EH WKLQNLQJ� ٪MXVW WDNH PH WR WKH FRGH�٫ )RU WKH PRVW SDUW� , FRQFXU� ,W٧V RIWHQ TXLFNHVW DQG
HDVLHVW MXVW WR MXPS LQ WKH FRGH DQG OHDUQ E\ GRLQJ� ,I \RX XQGHUVWDQG WKH FRQFHSWV� 62/,' 2EMHFW
'HVLJQ� ,QWHUIDFH DV &RQWUDFW� 'HSHQGHQF\ ,QMHFWLRQ� 'HFRXSOLQJ� DQG ,QYHUVLRQ RI &RQWURO� WKHQ
VNLS WR 3DUW � WR EHJLQ GHVLJQLQJ WKH DSSOLFDWLRQ�



&KDSWHU � � <HH +DZ� &RZER\ &RGLQJ
LV *UHDW�

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU , GLVFXVV &RZER\ 3URJUDPPLQJ �RU &RZER\ &RGLQJ� DQG KRZ LW٧V RIWHQ
XVHG LQ D GHURJDWRU\ PDQQHU ٴ EXW LW VKRXOGQ٧W EH�

+HUH٧V P\ XVXDO GHYHORSPHQW ZRUNIORZ IRU FUHDWLQJ QHZ V\VWHPV�

�� :KDWنV LW JRQQD GR" , WU\ WR ILJXUH RXW ZKDW WKH QHZ V\VWHP LV JRLQJ WR GR� 7KLV PD\ EH DV
VLPSOH DV D VLQJOH VHQWHQFH� 2U LW PD\ LQYROYH ZLUH IUDPLQJ{ڔ D SRUWLRQ RI XVHU LQWHUIDFH� 0RUH
RIWHQ WKDQ QRW� LW٧V VLPSO\ VRPHWKLQJ LQ P\ KHDG� QRW ZULWWHQ GRZQ� DQG , ZDQW WR MXPS LQ
DQG FRGH WKH GDQJ WKDQJ�

�� 6WDUW FRGLQJ , VWDUW D QHZ SURMHFW DQG EHJLQ FRGLQJ� +HUH , MXVW UXQ VWUDLJKW DW ZKDW ,٧P WU\LQJ
WR DFFRPSOLVK�

�� 5HJURXS (YHQWXDOO\ , UHDOL]H VWHS � GLGQ٧W ZRUN DV ZHOO DV , WKRXJKW LW ZRXOG� 1RZ� D ELW RI
٪UHIDFWRULQJ٫ LV LQ RUGHU� %XW ٴ VLQFH WKLV LV D QHZ SURMHFW , GRQ٧W UHIDFWRU� , UHFRGH� ,Q RWKHU
ZRUGV� , VHW DVLGH WKH H[LVWLQJ FRGH DQG VWDUW IUHVK� RQO\ XVLQJ WKH H[LVWLQJ FRGH DV D URXJK
EOXHSULQW� DQG SXOOLQJ LQ ZKROH FKXQNV �FODVVHV� IXQFWLRQV� ILOHV� DV , QHHG�

�� *HW ERUHG:KHQ ,٧P ��� ILQLVKHG ZLWK WKH SURMHFW� , JHW ERUHG WR WHDUV ZLWK WKH ZKROH PHVV�

��

:KDW LV 5HIDFWRULQJ"
5HIDFWRULQJ LV D SURFHVV LQ ZKLFK WKH LQWHUQDO VWUXFWXUH RI WKH FRGH LV FKDQJHG ZLWKRXW FKDQJLQJ
H[WHUQDO UHVXOWV� 2IWHQ LW٧V D SURFHVV RI UHPRYLQJ GXSOLFDWLRQ� VHSDUDWLQJ FRPSOH[ PRGXOHV LQWR
VLPSOHU SDWWHUQV� RU UHQDPLQJ ILOHV� FODVVHV� RU PHWKRGV IRU EHWWHU FRQVLVWHQF\�

7KLV IRXU�VWHS V\VWHP ZRUNV TXLWH ZHOO IRU PH� �([FHSW IRU WKH ODVW VWHS� ZKHUH , MXVW ٢JUXQW LW RXW�٣ �
:KDW٧V UHDOO\ JRLQJ RQ LV VWHS �� LV WKDW ,٧P GHVLJQLQJ WKH V\VWHP� ,٧P GHVLJQLQJ LW E\ FRGLQJ LW� 6R
VWHS �� LV WKH ٪UHDO٫ FRGLQJ SKDVH�

�KWWSڔ}��HQ�ZLNLSHGLD�RUJ�ZLNL�:HEVLWHBZLUHIUDPH



&KDSWHU � � <HH +DZ� &RZER\ &RGLQJ LV *UHDW� ��

:KHQ FRGLQJ XVLQJ WKLV PHWKRG� H[SHULPHQWDWLRQ LV TXLFN�DQG�HDV\� EHFDXVH \RX٧UH QRW ERJJHG
GRZQ ZLWK D UHVWULFWLYH ZRUNIORZ�

7KLV PHWKRG RI FUHDWLQJ SURMHFWV LV RIWHQ FDOOHG ٪&RZER\ 3URJUDPPLQJ٫ RU ٪&RZER\ &RGLQJ٫ DQG
LW٧V ORRNHG GRZQ XSRQ E\ ٴ JXHVV ZKR" 0DQDJHPHQW� ,W٧V QRW D SURFHVV WKDW PDQDJHPHQW FDQ HDVLO\
FRQWURO VR WKH\ GRQ٧W OLNH LW�

,V WKHUH DQ\WKLQJ ZURQJ ZLWK WKLV PHWKRG" $EVROXWHO\ QRW� +RWVKRW SURJUDPPHUV FDQ JHW PRUH GRQH
LQ OHVV WLPH E\ &RZER\ 3URJUDPPLQJ� DQG WKDW٧V ZKDW PDWWHUV LQ WKH HQG� LVQ٧W LW"

'RQ٧W JHW P\ ZURQJ� $JLOH� 5$'� ([WUHPH 3URJUDPPLQJ� HYHQ 7'' �HVSHFLDOO\ 7''� DUH DOO JUHDW
PHWKRGRORJLHV� $QG ,٧P JDPH IRU DQ\ RI WKHP� EXW RQO\ LI , FDQ NHHS DV PXFK DXWRQRP\ RYHU WKH
SURFHVV DV SRVVLEOH�

'RHV &RZER\ FRGLQJ ZRUN ZLWK WHDPV" $EVROXWHO\� DV ORQJ DV HYHU\RQH VWD\V LQ WKHLU RZQ FRUUDO�
�8JK� , NQRZ� %XW FRXOGQ٧W UHVLVW WKH PHWDSKRU��

,٧YH EHHQ GRLQJ WKLV IRU HQRXJK \HDUV WKDW WKH SDWWHUQV DQG VWUXFWXUHV , XVH DUH VXEFRQVFLRXV� , XVH
ZKDW , QHHG LQ WKH ZKLWH�KRW ILUH RI FRGLQJ� DXWRPDWLFDOO\ IROORZLQJ WHFKQLTXHV WKDW KDYH ZRUNHG
FRXQWOHVV WLPHV LQ WKH SDVW�

$K� VR &RZER\ &RGLQJ LV JRRG"

3UREDEO\ QRW�

�1RZ \RXٟUH WKLQNLQJ ٢&KXFN� :KDW WKH ٬" <RX MXVW H[WROOHG WKH YLUWXHV RI &RZER\ &RGLQJ� 'XGH�
\RXٟUH VHQGLQJ PL[HG PHVVDJHV�٣�

6RUU\ DERXW WKDW� %XW WKH SUREOHPZLWK &RZER\ &RGLQJ LVQ٧W VR PXFK LQ ZKDW , FDOO &RZER\ &RGLQJ�
DV LW LV LQ QRW KDYLQJ DQ H[DFW GHILQLWLRQ� /DFN RI D VWDQGDUG GHILQLWLRQ OHDGV WR HYHU\ QHJDWLYH
FRPPHQW DERXW SURJUDPPLQJ WR EH OXPSHG XQGHU WKH ODEHO ٪&RZER\ &RGLQJ�٫

٪+H ZRQ٧W FRPPHQW KLV FRGH� +H٧V D JRVK�GXUQ &RZER\ &RGHU�٫

٪6KH WKLQNV KHU FRGH LV SHUIHFW DQG EODPHV ODFN RI GHFHQW HTXLSPHQW IRU IDLOXUHV� 6KH٧V RQH RI WKRVH
GDQJ &RZJLUO 3URJUDPPHUV�٫

٪6KH٧V D WRWDO SULPD GRQQD� :RQ٧W WHVW KHU FRGH FX] VKH VDLG LW QHYHU KDV D EXJ� *HW D URSH�٫

٪+H FDQ٧W ZRUN ZLWK RWKHUV� 7KLQNV KH٧V WKH ORQH UDQJHU� WKDW RQH GRHV�٫

٪:K\ WKH KHFN GLG KH JR RII DJDLQ DQG VSHQG KRXUV UHFRGLQJ DQ XQLPSRUWDQW V\VWHP WKDW ZDVQ٧W
EURNH LQ WKH ILUVW SODFH� , KDWH WKHVH &RZER\V�٫

<RX JHW WKH SLFWXUH� , WKLQN &RZER\ &RGLQJ LV WKH EHVW ZD\ WR FRGH� EXW , DOVR EHOLHYH�

ٰ <RX PXVW ZRUN ZHOO ZLWK RWKHUV�
ٰ <RX PXVW QRW KDYH HJR DERXW \RXU FRGH�
ٰ <RX PXVW EH DEOH WR JHW WKLQJV GRQH�



&KDSWHU � � <HH +DZ� &RZER\ &RGLQJ LV *UHDW� ��

ٰ <RX PXVW ٪RZQ٫ \RXU SUREOHPV DQG IL[ WKHP�
ٰ <RX PXVW UHDOL]H \RXU ZD\ LVQ٧W DOZD\V WKH EHVW ZD\�
ٰ <RX PXVW NQRZ VRPHWLPHV JRRG HQRXJK LV EHWWHU WKDQ SHUIHFW�



&KDSWHU �� � (YHU\ 3URJUDPPHU ΖV
'LIIHUHQW

ΖQ 7KLV &KDSWHU
7KLV FKDSWHU GLVFXVVHV KRZ HYHU\ SURJUDPPHU LV GLIIHUHQW DQG ZKDW ZRUNV EHVW IRU PH PD\
EH WRWDOO\ GLIIHUHQW WKDQ ZKDW ZRUNV EHVW IRU \RX�

:K\ DP , GHYRWLQJ DQ HQWLUH FKDSWHU WR RQH VLPSOH VWDWHPHQW"

%HFDXVH� ,٧P VLFN RI HYHU\RQH EHOLHYLQJ WKHUH٧V RQH WUXH ZD\�

+RZ \RX GHYHORS FRGH DQG KRZ , GHYHORS FRGH PD\ EH GLDPHWULFDOO\ RSSRVHG� 0D\EH \RX FDQ٧W
ZULWH D OLQH RI FRGH ZLWKRXW KDYLQJ HYHU\ VWHS IXOO\ GHVLJQHG� $QG , ZDQW WR ZULWH FRGH DQG FDOO LW
GHVLJQ� +DK� ,W GRHVQ٧W PDWWHU� DV ORQJ DV ZH ERWK DUH EHLQJ HIIHFWLYH�

6RPH SURJUDPPHUV DUH EHWWHU DW EHKLQG WKH VFHQHV� GRLQJ OLEUDU\ ZRUN�

2WKHUV UHDOO\ HQMR\ FUHDWLQJ EHDXWLIXO XVHU LQWHUIDFHV�

3RLQW LV� ZH٧UH DOO GLIIHUHQW DQG KDYH GLIIHUHQW VWUHQJWKV DQG ZHDNQHVVHV� $QG ZKDW ZRUNV IRU \RX
PD\ QRW ZRUN IRU PH DQG YLVD�YHUVD� ,I \RX WDNH WHQ GHYHORSHUV� OLQH WKHP XS� PDUFK WKHP RII D FOLII
�QR ZDLW� WKDWٟV VRPHWKLQJ HOVH٬� , PHDQ OLQH WKHP XS DQG KDYH WKHP SHUIRUP WKH VDPH SURJUDPPLQJ
WDVN� HYHU\ RQH ZLOO DFFRPSOLVK LW GLIIHUHQWO\� �,ٟP QRW WDONLQJ DERXW VRPHWKLQJ VLPSOH� OLNH HFKRLQJ
٢+HOOR :RUOG�٣� ,ٟP WDONLQJ DERXW D SUREOHP WKDW WDNHV ����� PLQXWHV WR VROYH��

8VH :KDW :RUNV )RU <RX
,I DQ\ WHFKQLTXH� RU SKLORVRSK\� RU SLHFH RI DGYLFH ZLWKLQ WKLV ERRN UHVRQDWHV ZLWK \RX ٴ
WKHQ JUHDW� 8VH LW� ,I VRPHWKLQJ GRHVQ٧W ILW \RXU WDVWHV� MXVW PRYH RQ DQG LJQRUH LW�

(YHU\WKLQJ LV RQ WKH WDEOH� ,VQ٧W WKDW JUHDW" 7KDW٧V RQH RI WKH FRROHVW WKLQJV DERXW ZULWLQJ FRGH�
WKHUH٧V D WKRXVDQG ZD\V WR VNLQ D FDW DQG \RX FDQ OHDUQ QHZ ZD\V WR GR LW DOO WKH WLPH� <RX QHYHU
VWRS OHDUQLQJ�

$ 4XLFN /LWPXV 7HVW

7KH MR\ RI SURJUDPPLQJ LV LQ WKH MRXUQH\� EXW WKH HIIHFWLYHQHVV RI WKH FRGLQJ LV WKH GHVWLQDWLRQ�

6R OHW٧V KDYH VRPH TXLFN SRLQWV WKDW ZH FDQ DOO DJUHH RQ WR HYDOXDWH WKH GHVWLQDWLRQ� 7KUHH TXLFN
TXHVWLRQV �DOWKRXJK , GR FKHDW D OLWWOH ZLWK �� DQG PDNH LW D ORQJ TXHVWLRQ�



&KDSWHU �� � (YHU\ 3URJUDPPHU ,V 'LIIHUHQW ��

�� 'RHV WKH SURJUDP ZRUN DV H[SHFWHG"
�� :DV WKH FRGLQJ VSHHG VXIILFLHQW"
�� ,V WKH FRGH ERWK PDLQWDLQDEOH DQG H[WHQGDEOH �E\ VRPHRQH RWKHU WKDQ WKH RULJLQDO GHYHORSHU"�

,I ZH DFKLHYH DOO WKUHH� UHJDUGOHVV RI WKH MRXUQH\ WDNHQ� WKHQ VXFFHVV LV DVVXUHG�



&KDSWHU �� � 'HFRXSOLQJ LV *RRG
&RXSOLQJ PHDVXUHV KRZ WKLQJV DUH WLHG WRJHWKHU LQ D FRPSXWHU SURJUDP� ,W LV WKH GHSHQGHQF\ RQH
SDUW RI WKH SURJUDP KDV RQ DQRWKHU SDUW�

7KHUH DUH GLIIHUHQW IRUPV� *OREDO &RXSOLQJ� 6XEFODVV &RXSOLQJ� 'DWD &RXSOLQJ� ٴ DQG LI , WKRXJKW
DERXW LW , FRXOG FRPH XS ZLWK D IHZ PRUH RU HYHQ PDNH VRPH XS�

&RXSOLQJ LV PHDVXUHG DORQJ D FRQWLQXXP� :KHQ RQH SDUW RI D VRIWZDUH V\VWHP LV GHSHQGHQW RQ
DQRWKHU SDUW� LW LV FRQVLGHUHG WLJKWO\ FRXSOHG� 7KH RWKHU H[WUHPH LV WR KDYH SDUWV ORRVHO\ FRXSOHG�
2I FRXUVH� WKHUH DUH RWKHU WHUPV WKDW PHDQ H[DFWO\ WKH VDPH WKLQJ� $OO WKHVH WHUPV DUH XVHG
LQWHUFKDQJHDEO\�

ٰ /RRVH &RXSOLQJ  /RZ &RXSOLQJ  :HDN &RXSOLQJ
ٰ 7LJKW &RXSOLQJ  +LJK &RXSOLQJ  6WURQJ &RXSOLQJ

'HFRXSOLQJ LV WKH SURFHVV RI ORRVHQLQJ WKH FRXSOLQJ EHWZHHQ WZR SDUWV�

$V \RXU VRIWZDUH V\VWHP JURZV ODUJHU WKH DPRXQW RI FRXSOLQJ LQGLFDWHV KRZ WRXJK WKH V\VWHP ZLOO
EHFRPH WR PDLQWDLQ� GHEXJ� DQG H[WHQG�

:K\"

%HFDXVH WKH PRUH SDUWV GHSHQG RQ HDFK RWKHU� WKH PRUH D GHYHORSHU PXVW EH DZDUH RI WKH
GHSHQGHQFLHV� &RGH FKDQJHV� EH LW EXJ IL[HV RU DGGLQJ IHDWXUHV� QHFHVVLWDWHV WLPH VSHQW LQ GLIIHUHQW
DUHDV HQVXULQJ IXQFWLRQDOLW\ LV QRW EURNHQ� 7LJKWO\ FRXSOHG V\VWHPV WKDW JURZ LQ VL]H� VFRSH� DQG
FRPSOH[LW\ FDQ TXLFNO\ EHFRPH LPSRVVLEOH WR HQKDQFH�

,٧YH VHHQ WKLV FRXQWOHVV WLPHV RYHU WKH \HDUV� $SSOLFDWLRQV ZRUN ZHOO LQLWLDOO\� %XW IHDWXUHV DUH DGGHG
DQG WKH V\VWHPV HYHQWXDOO\ JURZLQJ WRR GLIILFXOW WR PDLQWDLQ� +HOO� ,٧YH GHVLJQHG V\VWHPV ZKLFK
EHFRPH PRUH DQG PRUH GLIILFXOW WR PDLQWDLQ RYHU WLPH�

ΖWȇV $OO $ERXW +DLU /RVV

/HW٧V WDNH 3+3 *OREDO YDULDEOHV ٴ

,I D SURJUDP UHOLHV KHDYLO\ RQ JOREDO YDULDEOHV� WKHQ \RX FRXOG VD\ LW KDV WLJKW JOREDO FRXSOLQJ� (YHU\
WLPH \RX FKDQJH D JOREDO YDULDEOH WKHQ \RX KDYH WR WDNH LQWR FRQVLGHUDWLRQ WKH HIIHFWV WR RWKHU DUHDV
RI WKH SURJUDP �EH LW REMHFWV� IXQFWLRQV� PHWKRGV� �ٴ WKDW XVH WKDW SDUWLFXODU JOREDO YDULDEOH�

,Q D YHU\ VKRUW SHULRG RI WLPH� \RX ZLOO EH EDOG IURP WKH FRQVWDQW KDLU SXOOLQJ� �<HV� HYHQ \RX ZRPHQ
RXW WKHUH�� ,W٧V D GDQJHURXV URDG�



&KDSWHU �� � 'HFRXSOLQJ LV *RRG ��

+HUH ,٧YH FUHDWHG D VLPSOH FKDUW WR LOOXVWUDWH KRZ WKH UHOLDQFH RQ JOREDO YDULDEOHV DIIHFWV WKH DPRXQW
RI KDLU D SURJUDPPHU KDV�

6FLHQWLILF $QDO\VLV

$V \RX FDQ VHH� RQ WKH OHIWPRVW HGJH RI WKH FKDUW� ZKHQ D SURJUDPPHU UHOLHV RQ JOREDO YDULDEOHV
���� RI WKH WLPH� WKH\ KDYH QR KDLU RQ WKHLU KHDG�

0DNHV \RX WKLQN� GRHVQ٧W LW"

(YHU\ 3+3 SURJUDPPHU KDV KHDUG ٪*OREDO YDULDEOHV DUH EDG�٫ %XW LVQ٧W LW FRROHU WR VD\ ٪*OREDO
&RXSOLQJ LV EDG�٫ ,W PHDQV WKH VDPH WKLQJ EXW VRXQGV YDJXHO\ GLUW\�

$ 6LPSOH 'HFRXSOLQJ ([DPSOH

6R KRZ GRHV FRXSOLQJ ZRUN ZLWK REMHFWV"

/HW٧V WDNH DQ W\SLFDO HUURU KDQGOLQJ FODVV�

� DMBTT &SSPS)BOEMFS \

� QVCMJD GVODUJPO OPUJGZ	�FSSPS.FTTBHF


� \

� �GQ � GPQFO	��FSSPS�MPH�
�

� GQVUT	�GQ á�FSSPS.FTTBHF=Oá
�

� GDMPTF	�GQ
�

� ^

� ^

3UHWW\ VWUDLJKWIRUZDUG� :KDW٧V WKH SUREOHP"



&KDSWHU �� � 'HFRXSOLQJ LV *RRG ��

7KH LVVXH KHUH LV WKDW WKH &SSPS)BOEMFS FODVV LV WLHG WR WKH QRWLILFDWLRQ RI HUURUV� QDPHO\ WKH ILOH
V\VWHP ZULWLQJ WR DQ �FSSPS�MPH ILOH�

:KDW KDSSHQV LI WKH ORFDWLRQ RI WKH ORJ ILOH FKDQJHV" 2U LI ZH ZDQW WR VHQG HPDLOV LQVWHDG RI ORJJLQJ
HUURUV" 7R DFKLHYH WKLV WKH &SSPS)BOEMFS FODVV PXVW EH PRGLILHG�

$ EHWWHU VROXWLRQ LV WR DEVWUDFW WKH DFWXDO QRWLILFDWLRQ RI HUURUV DQG SXOO WKH IXQFWLRQDOLW\ RXW RI WKH
&SSPS)BOEMFS FODVV�

7R GR WKLV ZH XVHG DQ LQWHUIDFH�

� JOUFSGBDF &SSPS/PUJGJFS*OUFSGBDF \

� QVCMJD GVOUJPO TFOE&SSPS	�FSSPS.FTTBHF
�

� ^

�

� DMBTT &SSPS)BOEMFS \

� QSPUFDUFE �OPUJGJFS�

�

� QVCMJD GVODUJPO @@DPOTUSVDU	&SSPS/PUJGJFS*OUFSGBDF �OPUJGJFS


� \

�� �UIJT��OPUJGJFS � �OPUJGJFS�

�� ^

��

�� QVCMJD GVODUJPO OPUJGZ	�FSSPS.FTTBHF


�� \

�� �UIJT��OPUJGJFS��TFOE&SSPS	�FSSPS.FTTBHF
�

�� ^

�� ^

1RZ ZH٧YH GHFRXSOHG HUURU QRWLILFDWLRQV IURP WKH HUURU KDQGOHU� :KHQ WKH &SSPS)BOEMFS REMHFW LV
FUHDWHG \RX VSHFLI\ WKH QRWLILHU WR XVH� �7KLV SURFHVV LV NQRZQ DV 'HSHQGHQF\ ,QMHFWLRQ DQG ZLOO
EH GLVFXVVHG ODWHU��

:H FRXOG LPSOHPHQW DQ &SSPS/PUJGJFS*OUFSGBDF WKDW GRHV H[DFWO\ WKH VDPH DV RXU LQLWLDO &SSPS)BOEMFS
DQG ZULWH WR �FSSPS�MPH�



&KDSWHU �� � 'HFRXSOLQJ LV *RRG ��

� DMBTT 4UVQJE&SSPS-PH*NQMFNFOUBUJPO JNQMFNFOUT &SSPS/PUJGJFS*OUFSGBDF \

�

� QVCMJD GVODUJPO TFOE&SSPS	�FSSPS.FTTBHF


� \

� �GQ � GPQFO	��FSSPS�MPH�
�

� GQVUT	�GQ á�FSSPS.FTTBHF=Oá
�

� GDMPTF	�GQ
�

� ^

� ^

$GYDQWDJHV RI WKLV DSSURDFK VKRXOG EH VHOI�HYLGHQW�

�� 7KH &SSPS)BOEMFS FODVV FDQ EH WHVWHG DSDUW IURP HYHU\WKLQJ HOVH�
�� 7R PRGLI\ KRZ HUURU QRWLILFDWLRQV DUH KDQGOHG� WKHUH٧V QR QHHG WR PRGLI\ WKH &SSPS)BOEMFS

FODVV� VLPSO\ FUHDWH D QHZ FODVV LPSOHPHQWLQJ WKH &SSPS/PUJGJDBUJPO*OUFSGBDF RU XSGDWH
WKH H[LVWLQJ LPSOHPHQWDWLRQ�

�2I FRXUVH� LI WKLV ZDV D UHDO�OLIH H[DPSOH LWٟG EH EHWWHU WR VHW XS D FKDLQ RI QRWLILHUV� EXW WKH FRQFHSW
LV WKH VDPHٙQRWLILFDWLRQ GHFRXSOHG IURP WKH KDQGOHU��

7KLV H[DPSOH IROORZV 62/,' SULQFLSOHV �ZKLFK ,٧OO H[SODLQ LQ IDU WRR PXFK GHWDLO ODWHU LQ WKLV ERRN��



&KDSWHU �� � 'RQȇW %H D :(7
3URJUDPPHU
7KHUH LV D GHFHSWLYHO\ VLPSOH SULQFLSOH LQ VRIWZDUH GHYHORSPHQW FDOOHG '5<� RU 'RQنW 5HSHDW
<RXUVHOI�

<RX FDQ DSSO\ WKLV SULQFLSOH WR HYHU\WKLQJ IURP GDWDEDVH GHVLJQ WR GRFXPHQWDWLRQ�

, VD\ WKLV SULQFLSOH LV ٪GHFHSWLYHO\ VLPSOH٫ EHFDXVH WKH SULQFLSOH LWVHOI LV D FRPPDQGPHQW RQ ZKDW
WR GR� ,W٧V HDV\ WR WKLQN ٪2K� \HDK� '5< PDNHV LW TXLFNHU WR JHW VWXII GRQH ٴ DQG WKHUH٧V OHVV FRGH�٫

:HOO ٴ RIWHQ SURJUDPPLQJ '5< GRHV VSHHG XS GHYHORSPHQW� EXW VRPHWLPHV LW GRHVQ٧W� %XW
GHYHORSPHQW VSHHG LV QRW WKH PRVW LPSRUWDQW EHQHILW RI '5<�

&RUUHFWO\ DSSOLHG� '5< PHDQV WKHUH LV RQH SODFH LQ WKH VRIWZDUH WKDW LV WKH DXWKRULW\ IRU DQ\ JLYHQ�
XK� WKLQJ� �:RZ� WKDWٟV XQFOHDU� ,VQٟW LW"� /HW٧V EXVW DSDUW WKLQJ� ,W LV� D SLHFH RI NQRZOHGJH� D EXVLQHVV
UXOH� D VWHS� D IXQFWLRQ� DQ DFWLRQ�

'RHVQ٧W UHDOO\ PDWWHU ZKDW ZH٧UH WDONLQJ DERXW ZLWK '5<� WKH ELJJHVW EHQHILW LV WKDW WKHUH٧V RQH SODFH
WKDW \RX JR WR LQ WKH FRGH WR FKDQJH WKDW WKLQJ�

3ULQFLSOHV DUHQȇW ODZV
5HPHPEHU DOO GHVLJQ SULQFLSOHV DUH MXVW WKDW ٴ SULQFLSOHV� 7KHUH٧V QR &RGH *HVWDSR WKDW٧V
JRLQJ WR WDNH D EDOO SHHQ KDPPHU WR \RXU NQHHFDSV LI \RX GRQ٧W IROORZ D SULQFLSOH� 7KH
PDVWHU SURJUDPPHU LJQRUHV SULQFLSOHV DOO WKH WLPH� $V ORQJ DV \RX٧UH DZDUH RI ZKDW
SULQFLSOH \RX٧UH EUHDNLQJ DQG ZK\ ٴ WKHQ JUHDW�



&KDSWHU �� � 'HSHQGHQF\ ΖQMHFWLRQ
'HSHQGHQF\ ,QMHFWLRQ LV VHWWLQJ XS D VWUXFWXUH WKDW DOORZV WKH GHFLVLRQ RI ZKDW FODVVHV DQ REMHFW XVHV
WR KDSSHQ RXWVLGH WKH REMHFW LWVHOI�

:K\" ,W DOO FRPHV EDFN WR GHFRXSOLQJ� &RQVLGHU WKH IROORZLQJ PHWKRG LQ D FODVV�

� DMBTT "VUPNBUJD4UPDL5SBEFS \

� QVCMJD GVODUJPO EP5SBEFT	�TZNCPM


� \

� �BOBMZ[FS � OFX 4UPDL5SBEF"OBMZ[FS	
�

� �OVN4IBSFT � �BOBMZ[FS��DPVOU4FMMT/FFEFE	�TZNCPM
�

� JG 	�OVN4IBSFT � �


� \

� �CSPLFS � OFX 4UPDL#SPLFS	
�

� �CSPLFS��FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

�� ^

�� ^

�� ^

+HUH ZH KDYH D QLIW\ OLWWOH FODVV WR VHOO VRPH VWRFN DXWRPDWLFDOO\� 7KH EP5SBEFT	
 PHWKRG LV
GHSHQGHQW RQ WKH 4UPDL5SBEF"OBMZ[FS DQG 4UPDL#SPLFS FODVVHV� 'HSHQGHQF\ LV RND\� LQ IDFW \RX
UHDOO\ FDQ٧W JHW DZD\ IURP LW� 7KH LPSRUWDQW WKLQJ LV ZKHUH WKH GHFLVLRQV RQ GHSHQGHQFLHV DUH PDGH�

7KDW٧V LPSRUWDQW� OHW PH UHSHDW� 'HSHQGHQFLHV FDQQRW EH DYRLGHG VR ٴ

7KH LPSRUWDQW WKLQJ LV ZKHUH GHSHQGHQF\ GHFLVLRQV DUH PDGH�

,Q WKH FDVH RI REMHFWV� WKH TXHVWLRQ RI ٪ZKHUH٫ RIWHQ EHFRPHV ٪ZKR�٫ �%HFDXVH , OLNH WR WKLQN RI REMHFWV
DV SHRSOH� 7KH\ٟUH P\ IULHQGV��

,Q WKH DERYH H[DPSOH� WKH EP5SBEFT	
 PHWKRG LWVHOI PDNHV WKH GHFLVLRQ RQ ZKR LW٧V GHSHQGHQW RQ�

:DWFK IRU WKH QHZ NH\ZRUG
8VLQJ QHZ ZLWKLQ PHWKRGV LV RIWHQ D ELJ� UHG IODJ WKHUH٧V VRPH WLJKW FRXSOLQJ JRLQJ RQ�

:KDW ZH ZDQW WR GR LV PRYH WKH GHFLVLRQ RXW RI WKH EP5SBEFT	
 PHWKRG� :H٧OO GR WKLV LQ � VWHSV�



&KDSWHU �� � 'HSHQGHQF\ ,QMHFWLRQ ��

*HW LW GRQH TXLFNHU
:KHQ DFWXDOO\ FRGLQJ� WKH IROORZLQJ WKUHH VWHSV DUH FRPELQHG LQWR RQH VWHS� DOORZLQJ \RX
WR JHW LW GRQH TXLFNHU� ,٧P EUHDNLQJ WKH VWHSV DSDUW IRU LOOXVWUDWLRQ�

6WHS � � 0RYH WKH GHSHQGHQF\ GHFLVLRQ WR WKH FODVV
OHYHO

7KH ILUVW VWHS LV WR OHW WKH FODVV PDNH WKH GHFLVLRQ� QRW WKH PHWKRG�

� DMBTT "VUPNBUJD4UPDL5SBEFS \

� QSPUFDUFE �BOBMZ[FS�

� QSPUFDUFE �CSPLFS�

� QVCMJD GVODUJPO @@DPOTUSVDU	


� \

� �UIJT��BOBMZ[FS � OFX 4UPDL5SBEF"OBMZ[FS	
�

� �UIJT��CSPLFS � OFX 4UPDL#SPLFS	
�

� ^

� QVCMJD GVODUJPO EP5SBEFT	�TZNCPM


�� \

�� �OVN4IBSFT � �UIJT��BOBMZ[FS��DPVOU4FMMT/FFEFE	�TZNCPM
�

�� JG 	�OVN4IBSFT � �


�� \

�� �UIJT��CSPLFS��FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

�� ^

�� ^

�� ^

3UHWW\ VWUDLJKWIRUZDUG� 1R QHZ FODVVHV� -XVW D IHZ H[WUD OLQHV RI FRGH� %XW QRZ DOO WKH GHSHQGHQFLHV
DUH LQ RQH SODFH� WKH FRQVWUXFWRU�

6WHS � � 8VH PDQXDO LQMHFWLRQ

1RZ WKDW RXU FODVV KDV DOO WKH GHFLVLRQV DERXW ZKLFK GHSHQGHQFLHV WR XVH LQ WKH FRQVWUXFWRU� OHW٧V
PRYH WKH GHFLVLRQ RXWVLGH WKH FODVV E\ XVLQJ GHSHQGHQF\ LQMHFWLRQ�



&KDSWHU �� � 'HSHQGHQF\ ,QMHFWLRQ ��

� JOUFSGBDF 4UPDL5SBEF"OBMZ[FS*OUFSGBDF \

� QVCMJD GVODUJPO DPVOU4FMMT/FFEFE	�TZNCPM
�

� ^

� JOUFSGBDF 4UPDL#SPLFS*OUFSGBDF \

� QVCMJD GVODUJPO FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

� ^

� DMBTT "VUPNBUJD4UPDL5SBEFS \

� QSPUFDUFE �BOBMZ[FS�

� QSPUFDUFE �CSPLFS�

�� QVCMJD GVODUJPO @@DPOTUSVDU	4UPDL5SBEF"OBMZ[FS*OUFSGBDF �BOBMZ[FS

�� 4UPDL#SPLFS*OUFSGBDF �CSPLFS


�� \

�� �UIJT��BOBMZ[FS � �BOBMZ[FS�

�� �UIJT��CSPLFS � �CSPLFS�

�� ^

�� QVCMJD GVODUJPO EP5SBEFT	�TZNCPM


�� \

�� �OVN4IBSFT � �UIJT��BOBMZ[FS��DPVOU4FMMT/FFEFE	�TZNCPM
�

�� JG 	�OVN4IBSFT � �


�� \

�� �UIJT��CSPLFS��FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

�� ^

�� ^

�� ^

$QRWKHU VPDOO VWHS� +HUH WKH GHFLVLRQ PXVW EH PDGH E\ ZKRHYHU FUHDWHV WKH "VUPNBUJD4UPDL5SBEFS
LQVWDQFH� 7KH GHSHQGHQFLHV DUH LQMHFWHG LQWR WKH FODVV DW FRQVWUXFWLRQ WLPH�

1RWLFH , DOVR FUHDWHG LQWHUIDFHV KHUH LQVWHDG RI WKH FODVVHV QDPHG 4UPDL5SBEF"OBMZ[FS DQG
4UPDL#SPLFS" 7KLV LV EHFDXVH ZH UHDOO\ GRQ٧W FDUH ZKDW REMHFWV DUH LQMHFWHG� DV ORQJ DV WKH\
LPSOHPHQW WKHVH PHWKRGV ZH ZDQW �DPVOU4FMMT/FFEFE	
 DQG FYFDVUF4FMM	
��

8QLW 7HVWLQJ DQG 'HSHQGHQF\ ΖQMHFWLRQ
:KHQ \RXU FODVVHV XVH 'HSHQGHQF\ ,QMHFWLRQ� XQLW WHVWLQJ LV D EUHH]H� -XVW PRFN DQ\
GHSHQGHQFLHV� LQMHFW WKHP LQ \RXU WHVWV� DQG %$0� %RE٧V \RXU XQFOH�

6WHS � � 8VH DXWRPDWLF LQMHFWLRQ

/DUDYHO SURYLGHV DQ RIWHQ RYHUORRNHG� EXW LPSRUWDQW IHDWXUH� LQWHUIDFH ELQGLQJ� :LWK LQWHUIDFH
ELQGLQJ \RX VSHFLI\ WKH GHIDXOW FRQFUHWH FODVVHV WR XVH ZLWK LQWHUIDFHV� ,QWHUIDFH ELQGLQJ OHW٧V \RX
DFKLHYH DXWRPDWLF GHSHQGHQF\ LQMHFWLRQ�



&KDSWHU �� � 'HSHQGHQF\ ,QMHFWLRQ ��

9HU\ FRRO�

� "QQ��CJOE	�4UPDL5SBEF"OBMZ[FS*OUFSGBDF� GVODUJPO	


� \

� SFUVSO OFX 4UPDL5SBEF"OBMZ[FS	
�

� ^
�

� "QQ��CJOE	�4UPDL#SPLFS*OUFSGBDF� �4UPDL#SPLFS�
�

�7KH ILUVW ELQGLQJ DERYH XVHV D &ORVXUH� ,W FRXOG MXVW DV HDVLO\ VSHFLILHG WKH FODVV QDPH OLNH WKH VHFRQG
ELQGLQJ GRHV� -XVW WZR ZD\V WR DFKLHYH WKH VDPH WKLQJ��

7KLV LV ΖR& %LQGLQJ
7KH DERYH FRGH H[DPSOH LQWURGXFHV WKH FRQFHSW RI ELQGLQJ� ,W XVHV /DUDYHO٧V ,R& FRQWDLQHU
ZKLFK ZLOO EH GLVFXVVHG LQ WKH QH[W FKDSWHU�

1RZ WKH GHFLVLRQ RQ GHSHQGHQFLHV FDQ VWLOO RFFXU ZKHQ \RX FRQVWUXFW D QHZ "VUPNBUJD4UPDL5SBEFS

LQVWDQFH� �6XFK DV ZKHQ XQLW WHVWLQJ�� 2U� \RX FDQ GHFLGH WR XVH ZKDWHYHU WKH GHIDXOWV DUH�

7R XVH ERXQG LQWHUIDFHV� D GLIIHUHQW PHWKRG RI FRQVWUXFWLRQ VKRXOG EH XVHG�

� �� *OTUFBE PG

� �USBEFS � OFX "VUPNBUJD4UPDL5SBEFS	
�

�

� �� 6TF

� �USBEFS � "QQ��NBLF	�"VUPNBUJD4UPDL5SBEFS�
�

/DUDYHO LV VPDUW HQRXJK WR LPSOHPHQW DQ\ DXWRPDWLFDOO\ LQMHFWHG GHSHQGHQFLHV ZKHQ \RX XVH
"QQ��NBLF	
�

��

'RQȇW IRUJHW VHWWHUV
7KH DERYH LOOXVWUDWHG &RQVWUXFWRU 'HSHQGHQF\ ,QMHFWLRQ� <RX VKRXOG EH DZDUH RI 6HWWHU 'HSHQGHQF\
,QMHFWLRQ� )RU H[DPSOH ZH FRXOG DGG D TFU"OBMZ[FS	
PHWKRG WR WKH "VUPNBUJD4UPDL5SBEFS FODVV�

� DMBTT "VUPNBUJD4UPDL5SBEFS \

� QVCMJD GVODUJPO TFU"OBMZ[FS	4UPDL5SBEF"OBMZ[FS*OUFSGBDF �BOBMZ[FS


� \

� �UIJT��BOBMZ[FS � �BOBMZ[FS�

� ^

� ^



&KDSWHU �� � ΖQYHUVLRQ RI &RQWURO
,QYHUVLRQ RI &RQWURO LV RQH RI WKRVH VRIWZDUH HQJLQHHULQJ FRQFHSWV WKDW FDUULHV D ORW RI EDJJDJH�
:KDW GRHV LW PHDQ" :KDW GRHV LW GR" :K\ DUH ZH HYHQ WDONLQJ DERXW LW" :LOO WKH 5HG 6R[ ZLQ WKH
VHULHV"

:HOO ٴ

7KH SUREOHP LV WKDW ,QYHUVLRQ RI &RQWURO LV D JHQHUDO FRQFHSW� DQG XVXDOO\ ZH WDON DERXW LW LQ VSHFLILF
FRQWH[WV�

$ *HQHUDO ([DPSOH

/HW٧V WKLQN RI LW WKLV ZD\� 7KH ZD\ ZH٧UH WDXJKW D SURJUDP ZRUNV LV OLQHDU� &RQVLGHU D ٪+HOOR :RUOG٫
DSSOLFDWLRQ�

�� 7KH XVHU H[HFXWHV WKH KHOOR ZRUOG SURJUDP�
�� 7KH RSHUDWLQJ V\VWHP ORDGV WKH SURJUDP� DQ\ DVVRFLDWH OLEUDULHV� DQG SDVVHV ٪FRQWURO٫ WR WKH

SURJUDP�
�� 7KH SURJUDP VD\V ٪6\VWHP� , DP WKHPDVWHU� <RXZLOO GR P\ ELGGLQJ� , FRPPDQG \RX WR GLVSOD\

٪+HOOR :RUOG�٫
�� 7KH V\VWHP WKLQNV ٪8K� RND\� :RZ� 7KH HJR RI VRPH SURJUDPV�:KDWHYHU�٫ DQG GLVSOD\V ٪+HOOR

:RUOG�٫
�� 7KH SURJUDP� VDWLVILHG ZLWK D MRE ZHOO GRQH� GLHV�
�� 7KH RSHUDWLQJ V\VWHP UHJDLQV FRQWURO� VKDNLQJ LWV KHDG DW WKH KXEULV RI VRPH SURJUDPV�

,I ZH ZHUH WR IOLS WKLQJV DURXQG� WKHQ D GLIIHUHQW VFHQDULR HPHUJHV�

�� 7KH XVHU H[HFXWHV WKH KHOOR ZRUOG SURJUDP�
�� 7KH RSHUDWLQJ V\VWHP ORDGV WKH SURJUDP DQG DQ\ DVVRFLDWHG OLEUDULHV�
�� 7KH RSHUDWLQJ V\VWHP DVNV WKH SURJUDP LI LW KDV DQ\ PHVVDJHV�
�� 7KH SURJUDP SDXVHV IRU D ELW� WKHQ UHVSRQGV LQ D UXVK ٪8K VRUU\ VLU� , ZDV ٴ , ZDV WKLQNLQJ�

8K� \HDK� FDQ \RX SOHDVH GLVSOD\ ٦+HOOR :RUOG٧�٫
�� 7KH V\VWHP GRHVQ٧W UHVSRQG� ,W UHFHLYHG WKH PHVVDJH EXW LW٧V JRW PRUH LPSRUWDQW WKLQJV WR

ZRUU\ DERXW�
�� 7KH SURJUDP NLOOV LWVHOI� 1RERG\ PRXUQV LWV SDVVLQJ�
�� 7KH V\VWHP ILQGV LWVHOI ZLWK DQ LGOH IHZ PLOOLVHFRQGV� VD\V ٪:KDW ZDV , GRLQJ" 2K \HDK�٫ DQG

GLVSOD\V ٪+HOOR :RUOG�٫



&KDSWHU �� � ,QYHUVLRQ RI &RQWURO ��

7KLV VLOO\ H[DPSOH LOOXVWUDWHV LQYHUWLQJ WKH FRQWURO EHWZHHQ DQG RSHUDWLQJ V\VWHP DQG SURJUDP�

,W٧V UHDOO\ WKH VDPH ZLWKLQ D SURJUDP� ZKHUH PHWKRGV DQG FODVVHV JLYH XS FRQWURO ZKHUH SRVVLEOH�

,Q WKH FRQWH[W RI VRIWZDUH GHYHORSPHQW� LW٧V DOO DERXW GHFRXSOLQJ� <HV� GHFRXSOLQJ DJDLQ�

'HSHQGHQF\ ΖQMHFWLRQ $JDLQ

,Q WKH SUHYLRXV FKDSWHU DERXW 'HSHQGHQF\ ,QMHFWLRQ� ZH KDG D FODVV QDPHG "VUPNBUJD4UPDL5SBEFS

DQG ZLWKLQ WKH FODVV� D PHWKRG QDPHG EP5SBEFT	
� )LUVW WKH EP5SBEFT	
 JDYH XS FRQWURO RI LW٧V
GHSHQGHQFLHV WR WKH FODVV� 1H[W ZH KDG WKH FODVV JLYH XS FRQWURO RI LW٧V GHSHQGHQFLHV WR ZKRHYHU
FRQVWUXFWHG WKH FODVV�

'HSHQGHQF\ ,QMHFWLRQ LV DQ LPSOHPHQWDWLRQ RI ,QYHUVLRQ RI &RQWURO١DV DUH )DFWRU\ 3DWWHUQV�

%XW� ZLWK /DUDYHO� PRVW RIWHQ ,QYHUVLRQ RI &RQWURO LV WDONLQJ DERXW ٴ

7KH ΖR& &RQWDLQHU

/DUDYHO LPSOHPHQWV DQ ,QYHUVLRQ RI &RQWURO FRQWDLQHU� ,Q IDFW� WKH HQWLUH IUDPHZRUN LV EXLOW RQ WKLV
FRQWDLQHU�

7KH ΖR& &RQWDLQHU LV /DUDYHOȇV VNHOHWRQ
:KHQ \RX VWULS HYHU\WKLQJ HOVH DZD\ IURP /DUDYHO� WKH HOHJDQW 250� WKH FRRO URXWLQJ� WKH
VW\OH� WKH FODVV� WKH EHDXW\� \RX DUH OHIW ZLWK WKH EDUH ERQHV RI WKH IUDPHZRUN� 7KHVH ERQHV
DUH WKH ,R& &RQWDLQHU�

/DUDYHO٧V ,R& FRQWDLQHU LV D JOREDO REMHFW UHJLVWU\� %XW LW٧V PRUH WKDQ WKDW� ,W٧V D UHJLVWU\ RI KRZ WR
FUHDWH REMHFWV� 7KLQN DERXW WKDW IRU D VHFRQG� :KDW SRZHU"

$QG WKH SXUSRVH EHKLQG DOO RI WKLV LV �\HW DJDLQ , ZLOO IORJ WKLV DOPRVW GHDG KRUVH� WR DOORZ GHFRXSOLQJ�

7KH 3UREOHP :LWK 'HSHQGHQF\ ΖQMHFWLRQ
'HSHQGHQF\ ,QMHFWLRQ� RU PRUH VSHFLILFDOO\� &RQVWUXFWRU DQG 6HWWHU 'HSHQGHQF\ ,QMHFWLRQ
GRHV KDYH D SUREOHP� :KHQ WKH QXPEHU RI GHSHQGHQFLHV D FODVV UHOLHV RQ LV PRUH WKDQ �
RU �� WKHQ WKLQJV JHW KDLU\� 7KH SURJUDPPHU PXVW FRQVWDQWO\ ORRN XS ZKDW WR LQMHFW� &DQ
\RX UHPHPEHU WKH RUGHU WR SDVV VL[ GLIIHUHQW DUJXPHQWV WR WKH FRQVWUXFWRU HYHU\ WLPH \RX
FUHDWH DQ REMHFW" , NQRZ , FDQ٧W� /XFNLO\� XVLQJ ,R& %LQGLQJ WDNHV FDUH RI WKLV QHHG�

ΖR& %LQGLQJ

$V GLVFXVVHG LQ WKH SUHYLRXV FKDSWHU� ,R& %LQGLQJ OHW٧V \RX ELQG LQWHUIDFHV WR WKH DFWXDO LPSOHPHQ�
WDWLRQ� ,Q RWKHU ZRUGV \RX FDQ VSHFLI\ KRZ DQ LQWHUIDFH ZLOO� E\ GHIDXOW� UHVROYH WR D FODVV�



&KDSWHU �� � ,QYHUVLRQ RI &RQWURO ��

� "QQ��CJOE	�4PNF*OUFSGBDF� GVODUJPO	


� \

� SFUVSO OFX $MBTT'PS4PNF*OUFSGBDF	
�

� ^
�

"QQ LV /DUDYHO٧V $SSOLFDWLRQ FODVV ZKLFK LV UHDOO\ D IDFDGH RI WKH ,R& FRQWDLQHU� ,QWHUHVWLQJ� KXK"
�,I \RX GRQٟW IXOO\ XQGHUVWDQG ZKDW WKDW VHQWHQFH PHDQV� GRQٟW ZRUU\� <RX ZLOO EHIRUH ILQLVKLQJ WKLV
ERRN��

+HUH٧V D TXHVWLRQ ٴ VLQFH \RX٧UH VHWWLQJ XS GHIDXOWV IRU \RXU LQWHUIDFHV XVLQJ ,R& %LQGLQJ� WKHQ ZK\
SDVV DUJXPHQWV WR WKH FRQVWUXFWRU"

7KH DQVZHU ٴ \RX GRQ٧W QHHG WR�

/HW٧V UHYLVLW WKDW FODVV IURP ODVW FKDSWHU� +HUH٧V ZKDW ZH KDG�

� JOUFSGBDF 4UPDL5SBEF"OBMZ[FS*OUFSGBDF \

� QVCMJD GVODUJPO DPVOU4FMMT/FFEFE	�TZNCPM
�

� ^

� JOUFSGBDF 4UPDL#SPLFS*OUFSGBDF \

� QVCMJD GVODUJPO FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

� ^

� DMBTT "VUPNBUJD4UPDL5SBEFS \

� QSPUFDUFE �BOBMZ[FS�

� QSPUFDUFE �CSPLFS�

�� QVCMJD GVODUJPO @@DPOTUSVDU	4UPDL5SBEF"OBMZ[FS*OUFSGBDF �BOBMZ[FS

�� 4UPDL#SPLFS*OUFSGBDF �CSPLFS


�� \

�� �UIJT��BOBMZ[FS � �BOBMZ[FS�

�� �UIJT��CSPLFS � �CSPLFS�

�� ^

�� QVCMJD GVODUJPO EP5SBEFT	�TZNCPM


�� \

�� �OVN4IBSFT � �UIJT��BOBMZ[FS��DPVOU4FMMT/FFEFE	�TZNCPM
�

�� JG 	�OVN4IBSFT � �


�� \

�� �UIJT��CSPLFS��FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

�� ^

�� ^

�� ^

�� "QQ��CJOE	�4UPDL5SBEF"OBMZ[FS*OUFSGBDF� GVODUJPO	


�� \

�� SFUVSO OFX 4UPDL5SBEF"OBMZ[FS	
�

�� ^
�

�� "QQ��CJOE	�4UPDL#SPLFS*OUFSGBDF� �4UPDL#SPLFS�
�



&KDSWHU �� � ,QYHUVLRQ RI &RQWURO ��

:H FRXOG FRQVWUXFW DQ "VUPNBUJD4UPDL5SBEFSZLWKRXW DQ\ FRQVWUXFWRU DUJXPHQWV DQG VWLOO KDYH WKH
FRQVWUXFWRU LQMHFW GHSHQGHQFLHV� :KDW LI ZH UHZURWH WKH FODVV DQG XVHG WKH ,R& FRQWDLQHU WR LQMHFW
GHSHQGHQFLHV"

� DMBTT "VUPNBUJD4UPDL5SBEFS \

� QSPUFDUFE �BOBMZ[FS�

� QSPUFDUFE �CSPLFS�

� QVCMJD GVODUJPO @@DPOTUSVDU	


� \

� �UIJT��BOBMZ[FS � "QQ��NBLF	�4UPDL5SBEF"OBMZ[FS*OUFSGBDF�
�

� �UIJT��CSPLFS � "QQ��NBLF	�4UPDL#SPLFS*OUFSGBDF�
�

� ^

� QVCMJD GVODUJPO EP5SBEFT	�TZNCPM


�� \

�� �OVN4IBSFT � �UIJT��BOBMZ[FS��DPVOU4FMMT/FFEFE	�TZNCPM
�

�� JG 	�OVN4IBSFT � �


�� \

�� �UIJT��CSPLFS��FYFDVUF4FMM	�TZNCPM �OVN4IBSFT
�

�� ^

�� ^

�� ^

3HUIHFW�

<RX PD\ EH WKLQNLQJ ٢:KLFK ZD\ٟV EHWWHU"٣

+RZ Ζ 'HFLGH
,I WKH FODVV RQO\ KDV � RU � GHSHQGHQFLHV QHHGLQJ LQMHFWLQJ� ,٧OO XVXDOO\ XVH FRQVWUXFWRU
DUJXPHQWV� 7KLV PDNHV WHVWLQJ VOLJKWO\ HDVLHU� $Q\ PRUH WKDQ � RU � GHSHQGHQFLHV DQG ,
KDYH WKH FRQVWUXFWRU LQMHFW WKH GHSHQGHQFLHV XVLQJ WKH "QQ��NBLF	
 PHWKRG� 7KLV PDNHV
LW HDVLHU RQ P\ EUDLQ�



&KDSWHU �� � ΖQWHUIDFH $V &RQWUDFW
,٧YH GLVFXVVHG XVLQJ LQWHUIDFHV DOUHDG\ LQ WKLV ERRN� 7KHUH LV D QLIW\ ZD\ WR WKLQN DERXW LQWHUIDFHV�
WKH LQWHUIDFH LV D FRQWUDFW�

, PXVW DGPLW� WKH ILUVW WLPH , KHDUG �RU UHDG� 7D\ORU 2WZHOO PHQWLRQ ,QWHUIDFH DV &RQWUDFW , ZDVQ٧W
YHU\ LQWHUHVWHG� , WKRXJKW KH ZDV WDONLQJ DERXW 'HVLJQ E\ &RQWUDFW� ZKLFK LV D IRUPDO SURFHVV ,
GLGQ٧W ZDQW WR JHW ERJJHG GRZQ LQ�

+RZ ZURQJ , ZDV�

+H ZDV OLWHUDOO\ WDONLQJ DERXW XVLQJ LQWHUIDFHV DV FRQWUDFWV� �+HK� SUHWW\ PXFK H[DFWO\ ZKDW KH VDLG�
, ZDV MXVW WRR GXPE WR UHDOL]H�� ,Q RWKHU ZRUGV� DV D 3+3 SURJUDPPHU \RX PDNH XVH RI LQWHUIDFHV�
$QG \RX SURJUDP WR WKH LQWHUIDFHV� 7KH LQWHUIDFHV EHFRPH D VRUW RI D PLQL�FRQWUDFW DV WR ZKDW WKH
DFWXDO FODVV LV JRLQJ WR GR�

+RZ VLPSOH� , XVHG WR XVH LQWHUIDFHV TXLWH D ELW LQ P\ FRGLQJ� QRZ , XVH WKHP DOO WKH WLPH� 0D\EH
DOPRVW DV PXFK DV D �1(7 SURJUDPPHU�

ΖQWHUIDFHV KLGH FRGH

6XUSULVLQJO\� QRW HYHU\ 3+3 SURJUDPPHU KDV MXPSHG RQ WKH LQWHUIDFH EDQGZDJRQ� , WKLQN LW٧V
EHFDXVH RI ZURQJ WKLQNLQJ DERXW ZKDW DQ LQWHUIDFH LV XVHG IRU�

2EYLRXVO\ ,٧P QRW LQ \RXU KHDG� DQG , GRQ٧W NQRZ ZKDW \RX٧UH WKLQNLQJ� EXW , FDQ GHVFULEH ZKDW
ZDV UDWWOLQJ DURXQG LQ P\ EUDLQ ZKHQ , PHW 0U� 3+3 ,QWHUIDFH�

0(� ٢2K� +HOOR 0U� ,QWHUIDFH� /RRNLQJ IRU D MRE , VHH"٣

,QWHUIDFH� 1RGV HQWKXVLDVWLFDOO\�

0(� ٢:HOO� , GR OLNH KRZ FOHDQ \RX ORRN�٣

,QWHUIDFH� %OXVKHV�

0(� ٢%XW \RX NQRZ� , XVH ORWV RI DEVWUDFW FODVVHV� , WKLQN , JRW WKH MRE KDQGOHG�٣

,QWHUIDFH� 7UXGJHV RII� GHMHFWHGO\�

0\ SUREOHP ZDV , GLGQ٧W XQGHUVWDQG WKH JUHDWHVW EHQHILW RI LQWHUIDFHV� +,',1* &2'(�

6HH� DQ LQWHUIDFH DOORZV \RX WR GHVLJQ D FODVV ZLWKRXW LPSOHPHQWLQJ LW DQG LW KLGHV WKH DFWXDO
LPSOHPHQWDWLRQ RI WKH FODVV IURP \RX� $Q LQWHUIDFH FRQWDLQV QR DFWXDO FRGH� ,W LV D FRQWUDFW IRU
ZKDW WKH FRGH GRHV� 6LPSOH�



&KDSWHU �� � ,QWHUIDFH $V &RQWUDFW ��

� JOUFSGBDF 0SEFS1SPDFTTPS*OUFSGBDF \

� QVCMJD GVODUJPO DIFDL0SEFS4UBUVT	0SEFS �PSEFS
�

� QVCMJD GVODUJPO GVMGJMM0SEFS	0SEFS �PSEFS
�

� QVCMJD GVODUJPO WPJE0SEFS	0SEFS �PSEFS
�

� ^

6R� LQ WKLV H[DPSOH , FRXOG ZULWH FRGH EDVHG RQ WKH 0SEFS1SPDFTTPS*OUFSGBDF ZLWKRXW HYHU HYHQ
ORRNLQJ DW WKH DFWXDO LPSOHPHQWDWLRQ� $QG� LI ,٧P SDUW RI D WHDP RQ D SURMHFW� , PD\ QHYHU YLHZ WKH
LPSOHPHQWDWLRQ�



&KDSWHU �� � 62/Ζ' 2EMHFW 'HVLJQ
7KHUH LV D VHW RI SULQFLSOHV LQ REMHFW�RULHQWHG GHVLJQ FDOOHG 62/,'� ,W٧V DQ DFURQ\P VWDQGLQJ IRU�

ٰ >6@LQJOH 5HVSRQVLELOLW\
ٰ >2@SHQ�&ORVHG 3ULQFLSOH
ٰ >/@LVNRY 6XEVWLWXWLRQ 3ULQFLSOH
ٰ >,@QWHUIDFH 6HJUHJDWLRQ 3ULQFLSOH
ٰ >'@HSHQGHQF\ ,QYHUVLRQ 3ULQFLSOH

7RJHWKHU� WKH\ UHSUHVHQW D VHW RI EHVW SUDFWLFHV ZKLFK� ZKHQ IROORZHG� PDNHV LW PRUH OLNHO\ VRIWZDUH
\RX GHYHORS ZLOO EH HDVLHU WR PDLQWDLQ DQG H[WHQG RYHU WLPH�

7KLV FKDSWHU H[SODLQV HDFK SULQFLSOH LQ JUHDWHU GHWDLO�

'R PH D 62/Ζ'"
,I D SURJUDPPHU FRPHV XS WR \RX DQG VD\V� ٪&DQ \RX GR PH D 62/,'"٫ 0DNH VXUH \RX
XQGHUVWDQG ZKDW \RX٧UH EHLQJ DVNHG�

6LQJOH 5HVSRQVLELOLW\ 3ULQFLSOH

7KH ILUVW OHWWHU� ٦6٧ LQ WKH 62/,' DFURQ\P� VWDQGV IRU 6LQJOH 5HVSRQVLELOLW\� 7KH SULQFLSOH VWDWHV�

٢(YHU\ FODVV VKRXOG KDYH D VLQJOH UHVSRQVLELOLW\� DQG WKDW UHVSRQVLELOLW\ VKRXOG EH
HQWLUHO\ HQFDSVXODWHG E\ WKH FODVV� $OO LWV VHUYLFHV VKRXOG EH QDUURZO\ DOLJQHG ZLWK WKDW
UHVSRQVLELOLW\�٣

$QRWKHU ZD\ WR WKLQN DERXW WKLV LV WKDW D FODVV VKRXOG KDYH RQH� DQG RQO\ RQH� UHDVRQ WR FKDQJH�

/HW٧V VD\ \RX KDYH D FODVV WKDW FRPSLOHV DQG HPDLOV WKH XVHU D PDUNHWLQJ UHSRUW� :KDW KDSSHQV LI WKH
GHOLYHU\ PHWKRG FKDQJHV" :KDW LI WKH XVHU QHHGV WR JHW WKH UHSRUW YLD WH[W" 2U RQ WKH ZHE" :KDW LI
WKH UHSRUW IRUPDW FKDQJHV" 2U WKH UHSRUW٧V GDWD VRXUFH FKDQJHV" 7KHUH DUH PDQ\ SRWHQWLDO UHDVRQV
IRU WKLV FODVV WR FKDQJH�

6WDWH WKH FODVV 3XUSRVH ZLWKRXW $1'
$ VLPSOH ZD\ WR LPSOHPHQW WKH 6LQJOH 5HVSRQVLELOLW\ 3ULQFLSOH LV WR EH DEOH WR GHILQH ZKDW
WKH FODVV GRHV ZLWKRXW XVLQJ WKH ZRUG $1'

/HW٧V LOOXVWUDWH WKLV ZLWK VRPH FRGH ٴ



&KDSWHU �� � 62/,' 2EMHFW 'HVLJQ ��

� �� $MBTT 1VSQPTF� $PNQJMF "/% FNBJM B VTFS B NBSLFUJOH SFQPSU�

� DMBTT .BSLFUJOH3FQPSU \

� QVCMJD GVODUJPO FYFDVUF	�SFQPSU/BNF �VTFS&NBJM


� \

� �SFQPSU � �UIJT��DPNQJMF3FQPSU	�SFQPSU/BNF
�

� �UIJT��FNBJM6TFS	�SFQPSU �VTFS&NBJM
�

� ^

� QSJWBUF GVODUJPO DPNQJMF3FQPSU	�SFQPSU/BNF
 \ ��� ^

� QSJWBUF GVODUJPO FNBJM6TFS	�SFQPSU �FNBJM
 \ ��� ^

�� ^

,Q WKLV FDVH ZH٧G EUHDN WKH FODVV LQWR WZR FODVVHV DQG SXVK WKH GHFLVLRQ DV WR ZKDW UHSRUW DQG
ZKR�KRZ WR VHQG LW XS KLJKHU LQ WKH IRRG FKDLQ�

� �� $MBTT 1VSQPTF� $PNQJMFT B NBSLFUJOH SFQPSU�

� DMBTT .BSLFUJOH3FQPSUFS \

� QVCMJD GVODUJPO DPNQJMF3FQPSU	�SFQPSU/BNF
 \ ��� ^

� ^

�

� JOUFSGBDF 3FQPSU/PUJGJFS*OUFSGBDF \

� QVCMJD GVODUJPO TFOE3FQPSU	�DPOUFOU �EFTUJOBUJPO
�

� ^

�

�� �� $MBTT 1VSQPTF� &NBJMT B SFQPSU UP B VTFS

�� DMBTT 3FQPSU&NBJMFS JNQMFNFOUT 3FQPSU/PUJGJFS*OUFSGBDF \

�� QVCMJD GVODUJPO TFOE3FQPSU	�DPOUFOU �FNBJM
 \ ��� ^

�� ^

1RWLFH KRZ , VQXFN WKDW LQWHUIDFH LQ WKHUH" $\H� , EH D VOLSSHU\ EXJJHU ZLWK WKHP WKDU LQWHUIDFHV�

0RUH 5REXVW &ODVVHV
%\ IROORZLQJ WKH 6LQJOH 5HVSRQVLELOLW\ 3ULQFLSOH \RX٧OO HQG XS ZLWK UREXVW FODVVHV� 6LQFH
\RX٧UH IRFXVLQJ RQ D VLQJOH FRQFHUQ� WKHUH٧V OHVV OLNHOLKRRG RI DQ\ FRGH FKDQJHV ZLWKLQ WKH
FODVV EUHDNLQJ IXQFWLRQDOLW\ RXWVLGH WKH FODVV�

2SHQ�&ORVHG 3ULQFLSOH

7KH VHFRQG OHWWHU LQ WKH 62/,' DFURQ\P VWDQGV IRU WKH 2SHQ�&ORVHG SULQFLSOH� 7KLV SULQFLSOH VWDWHV�



&KDSWHU �� � 62/,' 2EMHFW 'HVLJQ ��

٢6RIWZDUH HQWLWLHV �FODVVHV� PRGXOHV� IXQFWLRQV� HWF�� VKRXOG EH RSHQ IRU H[WHQVLRQ� EXW
FORVHG IRU PRGLILFDWLRQ�٣

,Q RWKHU ZRUGV� RQFH \RX٧YH FRGHG D FODVV \RX VKRXOG QHYHU KDYH WR FKDQJH WKDW FRGH H[FHSW WR IL[
EXJV� ,I DGGLWLRQDO IXQFWLRQDOLW\ LV QHHGHG WKHQ WKH FODVV FDQ EH H[WHQGHG�

7KLV SULQFLSOH IRUFHV \RX WR WKLQN ٪KRZ FRXOG WKLV EH FKDQJHG"٫ ([SHULHQFH LV WKH EHVW WHDFKHU KHUH�
<RX OHDUQ WR GHVLJQ VRIWZDUH VHWWLQJ XS SDWWHUQV WKDW \RX٧YH FRPPRQO\ XVHG LQ HDUOLHU VLWXDWLRQV�

'RQȇW %H 7RR 6WULFW
,٧YH IRXQG VWULFW DGKHUHQFH WR WKLV SULQFLSOH FDQ UHVXOW LQ VRIWZDUH WKDW LV RYHU�HQJLQHHUHG�
7KLV RFFXUV ZKHQ SURJUDPPHUV WU\ WR WKLQN RI HYHU\ SRWHQWLDO ZD\ D FODVV FRXOG EH XVHG� $
OLWWOH ELW RI WKLV WKLQNLQJ LV D JRRG WKLQJ� EXW WRR PXFK FDQ UHVXOW LQ PRUH FRPSOH[ FODVVHV
RU JURXSV RI FODVVHV WKDW KDYH QR WUXH QHHG RI EHLQJ VR FRPSOH[�

6RUU\ LI WKLV RIIHQGV GLH�KDUG IDQV RI WKLV SULQFLSOH� EXW KH\� , MXVW FDOOV ٦HP OLNH , VHHV ٦HP�
,W٧V D SULQFLSOH� QRW D ODZ�

1HYHUWKHOHVV� OHW٧V ZRUN RXW D FRPPRQ H[DPSOH� /HW٧V VD\ \RX٧UH ZRUNLQJ RQ DQ DFFRXQW ELOOHU�
VSHFLILFDOO\ WKH SRUWLRQ WKDW SURFHVVHV UHIXQGV�

� DMBTT "DDPVOU3FGVOE1SPDFTTPS \

� QSPUFDUFE �SFQPTJUPSZ�

�

� QVCMJD GVODUJPO @@DPOTUSVDU	"DDPVOU3FQPTJUPSZ*OUFSGBDF �SFQP


� \

� �UIJT��SFQPTJUPSZ � �SFQP�

� ^

� QVCMJD GVODUJPO QSPDFTT	


� \

�� GPSFBDI 	�UIJT��SFQPTJUPSZ��HFU"MM"DDPVOUT	
 BT �BDDPVOU


�� \

�� JG 	�BDDPVOU��JT3FGVOE%VF	



�� \

�� �UIJT��QSPDFTT4JOHMF3FGVOE	�BDDPVOU
�

�� ^

�� ^

�� ^

�� ^

2ND\� OHW٧V ORRN DW WKH DERYH FRGH� :H٧UH XVLQJ 'HSHQGHQF\ ,QMHFWLRQ WKXV WKH VWRUDJH RI DFFRXQWV
LV VHSDUDWHG RII LQWR LWV RZQ UHSRVLWRU\ FODVV� 1LFH�
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8QIRUWXQDWHO\� \RX DUULYH DW ZRUN RQH GD\ DQG \RXU ERVV LV XSVHW� $SSDUHQWO\� PDQDJHPHQW KDV
GHFLGHG WKDW DFFRXQWV GXH ODUJH UHIXQGV VKRXOG KDYH D PDQXDO UHYLHZ� 8JJK�

2ND\� ZKDW٧V ZURQJ ZLWK WKH FRGH DERYH" <RX٧UH JRLQJ WR KDYH WR PRGLI\ LW� VR LW٧V QRW FORVHG WR
PRGLILFDWLRQV� <RX FRXOG H[WHQG LW ZLWK D VXEFODVV� EXW WKHQ \RX٧OO KDYH WR GXSOLFDWH PRVW RI WKH
QSPDFTT	
 FRGH�

6R \RX VHW RXW WR UHIDFWRU WKH UHIXQG SURFHVVRU�

� JOUFSGBDF "DDPVOU3FGVOE7BMJEBUPS*OUFSGBDF \

� QVCMJD GVODUJPO JT7BMJE	"DDPVOU �BDDPVOU
�

� ^

� DMBTT "DDPVOU3FGVOE%VF7BMJEBUPS JNQMFNFOUT "DDPVOU3FGVOE7BMJEBUPS*OUFSGBDF \

� QVCMJD GVODUJPO JT7BMJE	"DDPVOU �BDDPVOU


� \

� SFUVSO 	�BDDPVOU��CBMBODF � �
  USVF � GBMTF�

� ^

� ^

�� DMBTT "DDPVOU3FGVOE3FWJFXFE7BMJEBUPS JNQMFNFOUT

�� "DDPVOU3FGVOE7BMJEBUPS*OUFSGBDF \

�� QVCMJD GVODUJPO JT7BMJE	"DDPVOU �BDDPVOU


�� \

�� JG 	�BDDPVOU��CBMBODF � ����


�� \

�� SFUVSO �BDDPVOU��IBT#FFO3FWJFXFE�

�� ^

�� SFUVSO USVF�

�� ^

�� ^

�� DMBTT "DDPVOU3FGVOE1SPDFTTPS \

�� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �WBMJEBUPST�

��

�� QVCMJD GVODUJPO @@DPOTUSVDU	"DDPVOU3FQPTJUPSZ*OUFSGBDF �SFQP

�� BSSBZ �WBMJEBUPST


�� \

�� �UIJT��SFQPTJUPSZ � �SFQP�

�� �UIJT��WBMJEBUPST � �WBMJEBUPST�

�� ^

�� QVCMJD GVODUJPO QSPDFTT	


�� \

�� GPSFBDI 	�UIJT��SFQPTJUPSZ��HFU"MM"DDPVOUT	
 BT �BDDPVOU


�� \

�� �SFGVOE*T7BMJE � USVF�
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�� GPSFBDI 	�UIJT��WBMJEBUPST BT �WBMJEBUPS


�� \

�� �SFGVOE*T7BMJE � 	�SFGVOE*T7BMJE BOE �WBMJEBUPS��JT7BMJE	�BDDPVOU

�

�� ^

�� JG 	�SFGVOE*T7BMJE


�� \

�� �UIJT��QSPDFTT4JOHMF3FGVOE	�BDDPVOU
�

�� ^

�� ^

�� ^

�� ^

1RZ "DDPVOU3FGVOE1SPDFTT WDNHV DQ DUUD\ RI YDOLGDWRUV GXULQJ FRQVWUXFWLRQ� 7KH QH[W WLPH
EXVLQHVV UXOHV FKDQJH \RX FDQ ZKLS RXW D QHZ YDOLGDWRU� DGG LW WR WKH FODVV FRQVWUXFWLRQ� DQG \RX٧UH
JROGHQ�

/LVNRY 6XEVWLWXWLRQ 3ULQFLSOH

7KH ٪/٫ LQ 62/,' VWDQGV IRU /LVNRY VXEVWLWXWLRQ SULQFLSOH� 7KLV SULQFLSOH VWDWHV�

٢,Q D FRPSXWHU SURJUDP LI 6 LV D VXEW\SH RI 7� WKHQ REMHFWV RI W\SH 7 PD\ EH UHSODFHG ZLWK
REMHFWV RI W\SH 6 �L�H�� REMHFWV RI W\SH 6 PD\ EH VXEVWLWXWHG IRU REMHFWV RI W\SH 7� ZLWKRXW
DOWHULQJ DQ\ RI WKH GHVLUDEOH SURSHUWLHV RI WKDW SURJUDP �FRUUHFWQHVV� WDVN SHUIRUPHG�
HWF���٣

+XK" ,٧G KD]DUG D JXHVV WKDW WKLV SDUW RI WKH 62/,' GHVLJQ FDXVHV PRUH FRQIXVLRQ WKDQ MXVW DERXW
DQ\ RWKHU�

,W٧V UHDOO\ DOO DERXW 6XEVWLWXWDELOLW\� EXW LI ZH XVHG WKH ٦6٧ IURP 6XEVWLWXWDELOLW\ RXU DFURQ\P
EHFRPHV 626,' LQVWHDG RI 62/,'� &DQ \RX LPDJLQH WKH FRQYHUVDWLRQV"

3URJUDPPHU �� ٢:H VKRXOG IROORZ WKH 6�2�6�,�'� SULQFLSOHV ZKHQ GHVLJQLQJ FODVVHV�٣

3URJUDPPHU �� ٢6DXVDJH"٣

3URJUDPPHU �� ٢1R� 626,'�٣

3URJUDPPHU �� ٢6DXF\"٣

3URJUDPPHU �� &DOOV XS 0LFKDHO )HDWKHUV RQ WKH SKRQH ٬ ٢+H\� ZH QHHG D EHWWHU DFURQ\P�٣
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6LPSO\ VWDWHG� WKH /LVNRY 6XEVWLWXWLRQ SULQFLSOH PHDQV WKDW \RXU SURJUDP VKRXOG EH DEOH WR XVH
VXE�W\SHV RI FODVVHV ZKHUHYHU WKH\ XVH D FODVV�

,Q RWKHU ZRUGV LI \RX KDYH D 5HFWDQJOH FODVV� DQG \RXU SURJUDP XVHV D 5HFWDQJOH FODVV DQG \RX KDYH
D 6TXDUH FODVV GHULYHG IURP WKH 5HFWDQJOH� 7KHQ WKH SURJUDP VKRXOG EH DEOH WR XVH WKH 6TXDUH FODVV
DQ\ZKHUH LW XVHV D 5HFWDQJOH�

6WLOO FRQIXVHG" , NQRZ , ZDV FRQIXVHG LQLWLDOO\ EHFDXVH , ZDQWHG WR VD\ ٪'XK" 7KLV LV SUHWW\ REYLRXV٫�
\HW , IHDUHG WKHUHZDV VRPHWKLQJ , GLGQ٧W XQGHUVWDQG� , PHDQ� ZK\ KDYH WKLV DV DPDMRU WHQHW RI 62/,'
GHVLJQ LI LW٧V VR REYLRXV"

7XUQV RXW WKHUH DUH VRPH VXEWOH DVSHFWV WR WKLV SULQFLSOH VWDWLQJ SUHFRQGLWLRQV RI VXEW\SHV VKRXOG
QRW EH VWUHQJWKHQHG DQG SRVWFRQGLWLRQV VKRXOG QRW EH ZHDNHQHG� 2U LV LW WKH RWKHU ZD\ DURXQG"
$QG \RX FDQ٧W KDYH VXEW\SHV WKURZ H[FHSWLRQV WKDW DUHQ٧W WKH VDPH �RU GHULYHG IURP� H[FHSWLRQV WKH
VXSHUW\SH WKURZV�

:RZ� :KDW HOVH" 7KHUH DUH RWKHU GHWDLOV DERXW /LVNRY٧V SULQFLSOH , ZRQ٧W JHW LQWR KHUH DQG , IHDU
,٧YH UHDOO\ VSHQW WRR PXFK WLPH RQ LW�

/LVNRY٧V SULQFLSOH GRHVQ٧W PDWWHU�

:KDW"

<HDK� , VDLG LW� �7HFKQLFDOO\ WKH SULQFLSOH GRHV PDWWHU� VR ,٧P O\LQJ WR \RX� EXW ,٧OO WU\ WR MXVWLI\ P\
OLH��

,Q 3+3� LI \RX IROORZ WKUHH JXLGHOLQHV WKHQ \RX٧UH FRYHUHG ��� RI WKH WLPH ZLWK /LVNRY�

� � 8VH ΖQWHUIDFHV

8VH LQWHUIDFHV� 8VH WKHP HYHU\ZKHUH WKDW PDNHV VHQVH� 7KHUH٧V QRW PXFK RYHUKHDG LQ DGGLQJ
LQWHUIDFHV DQG WKH UHVXOW LV WKDW \RX KDYH D ٪SXUH٫ OHYHO RI DEVWUDFWLRQ WKDW DOPRVW JXDUDQWHHV /LVNRY
6XEVWLWXWLRQ LV IROORZHG�

� � .HHS LPSOHPHQWDWLRQ GHWDLOV RXW RI LQWHUIDFHV

:KHQ \RX٧UH XVLQJ LQWHUIDFHV� GRQ٧W KDYH WKH LQWHUIDFH H[SRVH DQ\ LPSOHPHQWDWLRQ GHWDLOV� :K\
ZRXOG \RX KDYH D 6TFS"DDPVOU*OUFSGBDF SURYLGH DQ\ GHWDLOV RQ VWRUDJH VSDFH OHIW"

� � :DWFK \RXU W\SH�FKHFNLQJ FRGH�

:KHQ \RX ZULWH FRGH WKDW RSHUDWHV GLIIHUHQWO\ RQ FHUWDLQ W\SHV� \RX PD\ EH EUHDNLQJ /LVNRY٧V
6XEVWLWXWLRQ 3ULQFLSOH �DQG SUREDEO\ VHYHUDO RWKHU 62/,' SULQFLSOHV��

&RQVLGHU WKH IROORZLQJ FRGH�
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� DMBTT 1MVHJO.BOBHFS \

� QSPUFDUFE �QMVHJOT� �� BSSBZ PG QMVHJOT

�

� QVCMJD GVODUJPO BEE	1MVHJO*OUFSGBDF �QMVHJO


� \

� JG 	�QMVHJO JOTUBODFPG 4FTTJPO)BOEMFS


� \

� �� 0OMZ BEE JG VTFS MPHHFE PO�

� JG 	 à "VUI��DIFDL	



�� \

�� SFUVSO�

�� ^

�� ^

�� �UIJT��QMVHJOT<> � �QMVHJO�

�� ^

�� ^

:KDW٧V LQFRUUHFW DERXW WKDW SLHFH RI FRGH" ,W EUHDNV /LVNRY EHFDXVH WKH WDVN SHUIRUPHG LV GLIIHUHQW
GHSHQGLQJ RQ WKH REMHFW W\SH� 7KLV LV D FRPPRQ HQRXJK VQLSSHW RI FRGH DQG LQ D VPDOO DSSOLFDWLRQ�
LQ WKH VSLULW RI JHWWLQJ VWXII GRQH� ,٧G EH SHUIHFWO\ KDSS\ WR OHW LW VOLGH�

%XW ٴ ZK\ VKRXOG DQ BEE	
 PHWKRG JHW SLFN\ DERXW ZKDW٧V DGGHG� ,I \RX WKLQN DERXW LW� BEE	
٧V
EHLQJ D ELW RI D FRQWURO IUHDN� ,W QHHGV WR WDNH D GHHS EUHDWK DQG JLYH XS FRQWURO� �+PPP� ,QYHUVLRQ
RI &RQWURO�

ΖQWHUIDFH 6HJUHJDWLRQ 3ULQFLSOH

7KH ٦,٧ LQ 62/,' VWDQGV IRU WKH ,QWHUIDFH 6HJUHJDWLRQ 3ULQFLSOH� ,QWHUIDFH 6HJUHJDWLRQ VWDWHV�

٢1R FOLHQW VKRXOG EH IRUFHG WR GHSHQG RQ PHWKRGV LW GRHV QRW XVH�٣

,Q SODLQ (QJOLVK WKLV PHDQV GRQ٧W KDYH EORDWHG LQWHUIDFHV� ,I \RX IROORZ WKH ٪6LQJOH 5HVSRQVLELOLW\
3ULQFLSOH٫ ZLWK \RXU LQWHUIDFHV� WKHQ WKLV XVXDOO\ LVQ٧W DQ LVVXH�

7KH DSS ZH٧UH GHVLJQLQJ KHUH ZLOO EH D VPDOO DSSOLFDWLRQ DQG WKLV SULQFLSOH SUREDEO\ ZRQ٧W DSSO\
WRR PXFK� ,QWHUIDFH 6HJUHJDWLRQ EHFRPHV PRUH LPSRUWDQW WKH ODUJHU \RXU DSSOLFDWLRQ EHFRPHV�

2IWHQ WKLV SULQFLSOH LV YLRODWHG ZLWK GULYHUV� /HW٧V VD\ \RX KDYH D FDFKH GULYHU� $W LW٧V VLPSOHVW D FDFKH
LV UHDOO\ QRWKLQJ PRUH WKDQ WHPSRUDU\ VWRUDJH IRU D GDWD YDOXH� 7KXV D TBWF	
 RU QVU	
 PHWKRG
ZRXOG EH QHHGHG DQG D FRUUHVSRQGLQJ MPBE	
 RU HFU	
 PHWKRG� %XW RIWHQ ZKDW KDSSHQV LV WKH
GHVLJQHU RI WKH FDFKH ZDQWV LW WR KDYH H[WUD EHOOV DQG ZKLVWOHV DQG ZLOO GHVLJQ DQ LQWHUIDFH OLNH�
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� JOUFSGBDF $BDIF*OUFSGBDF \

� QVCMJD GVODUJPO QVU	�LFZ �WBMVF �FYQJSFT
�

� QVCMJD GVODUJPO HFU	�LFZ
�

� QVCMJD GVODUJPO DMFBS	�LFZ
�

� QVCMJD GVODUJPO DMFBS"MM	
�

� QVCMJD GVODUJPO HFU-BTU"DDFTT	�LFZ
�

� QVCMJD GVODUJPO HFU/VN)JUT	�LFZ
�

� QVCMJD GVODUJPO DBMM#PC'PS4PNF$BTI	
�

� ^

/HW٧V SUHWHQG ZH LPSOHPHQW WKH FDFKH DQG UHDOL]H WKDW WKH HFU-BTU"DDFTT	
 LV LPSRVVLEOH WR
LPSOHPHQW EHFDXVH \RXU VWRUDJH GRHVQ٧W DOORZ LW� /LNHZLVH� HFU/VN)JUT	
 LV SUREOHPDWLF� $QG ZH
KDYH QR FOXH KRZ WR DBMM#PC'PS4PNF$BTI	
�:KR LV WKLV %RE JX\" $QG GRHV KH JLYH FDVK WR DQ\RQH
WKDW FDOOV" :KHQ LPSOHPHQWLQJ WKH LQWHUIDFH ZH GHFLGH WR MXVW WKURZ H[FHSWLRQV�

� DMBTT 4UVQJE$BDIF JNQMFNFOUT $BDIF*OUFSGBDF \

� QVCMJD GVODUJPO QVU	�LFZ �WBMVF �FYQJSFT
 \ ��� ^

� QVCMJD GVODUJPO HFU	�LFZ
 \ ��� ^

� QVCMJD GVODUJPO DMFBS	�LFZ
 \ ��� ^

� QVCMJD GVODUJPO DMFBS"MM	
 \ ��� ^

� QVCMJD GVODUJPO HFU-BTU"DDFTT	�LFZ


� \

� UISPX OFX #BE.FUIPE$BMM&YDFQUJPO	�OPU JNQMFNFOUFE�
�

� ^

�� QVCMJD GVODUJPO HFU/VN)JUT	�LFZ


�� \

�� UISPX OFX #BE.FUIPE$BMM&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

�� QVCMJD GVODUJPO DBMM#PC'PS4PNF$BDIF	


�� \

�� UISPX OFX #BE.FUIPE$BMM&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

�� ^

8JK� 8JO\ ULJKW"

7KDW٧V WKH FUX[ RI WKH ,QWHUIDFH 6HJUHJDWLRQ 3ULQFLSOH� ,QVWHDG� \RX VKRXOG FUHDWH VPDOOHU LQWHUIDFHV
VXFK DV�
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� JOUFSGBDF $BDIF*OUFSGBDF \

� QVCMJD GVODUJPO QVU	�LFZ �WBMVF �FYQJSFT
�

� QVCMJD GVODUJPO HFU	�LFZ
�

� QVCMJD GVODUJPO DMFBS	�LFZ
�

� QVCMJD GVODUJPO DMFBS"MM	
�

� ^

� JOUFSGBDF $BDIF5SBDLBCMF*OUFSGBDF \

� QVCMJD GVODUJPO HFU-BTU"DDFTT	�LFZ
�

� QVCMJD GVODUJPO HFU/VN)JUT	�LFZ
�

�� ^

�� JOUFSGBDF $BDIF'SPN#PC*OUFSGBDF \

�� QVCMJD GVODUJPO DBMM#PC'PS4PNF$BTI	
�

�� ^

0DNH VHQVH"

'HSHQGHQF\ ΖQYHUVLRQ 3ULQFLSOH

7KH ILQDO ٧'٦ LQ 62/,' VWDQGV IRU 'HSHQGHQF\ ,QYHUVLRQ 3ULQFLSOH� 7KLV VWDWHV WZR WKLQJV�

٢$� +LJK�OHYHO PRGXOHV VKRXOG QRW GHSHQG RQ ORZ�OHYHO PRGXOHV� %RWK VKRXOG GHSHQG RQ
DEVWUDFWLRQV�٣

٢%� $EVWUDFWLRQV VKRXOG QRW GHSHQG XSRQ GHWDLOV� 'HWDLOV VKRXOG GHSHQG XSRQ DEVWUDF�
WLRQV�٣

*UHDW VR ZKDW GRHV WKLV PHDQ"

+LJK�OHYHO
+LJK�OHYHO FRGH LV XVXDOO\ PRUH FRPSOH[ DQG UHOLHV RQ WKH IXQFWLRQLQJ RI ORZ�OHYHO FRGH�

/RZ�OHYHO
/RZ�OHYHO FRGH SHUIRUPV EDVLF� IRFXVHG RSHUDWLRQV VXFK DV DFFHVVLQJ WKH ILOH V\VWHP RU
PDQDJLQJ D GDWDEDVH�

7KHUH٧V D VSHFWUXP EHWZHHQ ORZ�OHYHO DQG KLJK�OHYHO� )RU H[DPSOH� , FRQVLGHU VHVVLRQ PDQDJHPHQW
ORZ�OHYHO FRGH� <HW VHVVLRQ PDQDJHPHQW UHOLHV RQ RWKHU ORZ�OHYHO FRGH IRU VHVVLRQ VWRUDJH�

,W٧V XVHIXO WR WKLQN RI KLJK�OHYHO DQG ORZ�OHYHO LQ UHODWLRQ WR HDFK RWKHU� 6HVVLRQ PDQDJHPHQW
LV GHILQLWHO\ ORZHU WKDQ DSSOLFDWLRQ VSHFLILF IXQFWLRQDOLW\ VXFK DV ORJJLQJ D XVHU LQ� EXW VHVVLRQ
PDQDJHPHQW LV KLJK�OHYHO WR WKH GDWDEDVH DFFHVV OD\HU�
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,٧YH KHDUG SHRSOH VD\ ٴ ٪2K� 'HSHQGHQF\ ,QYHUVLRQ LV ZKHQ \RX LPSOHPHQW ,QYHUVLRQ RI &RQWURO�٫
RU ٪1R� 'HSHQGHQF\ ,QMHFWLRQ LV ZKDW 'HSHQGHQF\ ,QYHUVLRQ LV�٫ %RWK DQVZHUV DUH SDUWLDOO\ FRUUHFW�
EHFDXVH ERWK DQVZHUV FDQ LPSOHPHQW 'HSHQGHQF\ ,QYHUVLRQ�

7KH 'HSHQGHQF\ ,QYHUVLRQ 3ULQFLSOH FRXOG EH EHWWHU VWDWHG DV D WHFKQLTXH RI GHFRXSOLQJ FODVV
GHSHQGHQFLHV� %\ GHFRXSOLQJ� ERWK WKH KLJK�OHYHO ORJLF DQG ORZ�OHYHO REMHFWV GRQ٧W UHO\ GLUHFWO\ RQ
HDFK RWKHU� LQVWHDG WKH\ UHO\ RQ DEVWUDFWLRQV�

,Q WKH 3+3ZRUOG \HSHQGHQF'ٴ ,QYHUVLRQ LV EHVW DFKLHYHG WKURXJK ZKDW" <RX JXHVVHG LW� LQWHUIDFHV�

,VQ٧W LW LQWHUHVWLQJ KRZ DOO WKHVH GHVLJQ SULQFLSOHV ZRUN WRJHWKHU" $QG KRZ RIWHQ WKHVH SULQFLSOHV
EULQJ LQWR SOD\ WKDW PRVW XQXVHG RI 3+3 FRQVWUXFWV� WKH LQWHUIDFH"

��

7KH 6LPSOH 5XOH RI 'HSHQGHQF\ ΖQYHUVLRQ
0DNH REMHFWV \RXU KLJK�OHYHO FRGH XVHV DOZD\V EH WKURXJK LQWHUIDFHV� $QG KDYH \RXU ORZ�OHYHO
FRGH LPSOHPHQW WKRVH LQWHUIDFHV� DQG \RX٧YH QDLOHG WKLV SULQFLSOH�

$Q ([DPSOH

8VHU DXWKHQWLFDWLRQ LV D JRRG H[DPSOH� $W WKH KLJKHVW OHYHO LV WKH FRGH WKDW DXWKHQWLFDWHV D XVHU�

� � QIQ

� JOUFSGBDF 6TFS*OUFSGBDF \

� QVCMJD GVODUJPO HFU1BTTXPSE	
�

� ^

�

� JOUFSGBDF 6TFS"VUI3FQPTJUPSZ*OUFSGBDF \

� ���

� � 3FUVSO 6TFS*OUFSGBDF GSPN UIF �VTFSOBNF

� ��

�� QVCMJD GVODUJPO GFUDI#Z6TFSOBNF	�VTFSOBNF
�

�� ^

��

�� DMBTT 6TFS"VUI \

�� QSPUFDUFE �SFQPTJUPSZ�

��

�� ���

�� � *OKFDU SFQPTJUPSZ EFQFOEFODZ

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	6TFS"VUI3FQPTJUPSZ*OUFSGBDF �SFQP
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�� \

�� �UIJT��SFQPTJUPSZ � �SFQP�

�� ^

��

�� ���

�� � 3FUVSO USVF JG UIF �VTFSOBNF BOE �QBTTXPSE BSF WBMJE

�� ��

�� QVCMJD GVODUJPO JT7BMJE	�VTFSOBNF �QBTTXPSE


�� \

�� �VTFS � �UIJT��SFQPTJUPSZ��GFUDI#Z6TFSOBNF	�VTFSOBNF
�

�� JG 	�VTFS BOE �VTFS��HFU1BTTXPSE	
 �� �QBTTXPSE


�� \

�� SFUVSO USVF�

�� ^

�� SFUVSO GBMTF�

�� ^

�� ^

��  �

6RZH KDYH WKH KLJK�OHYHO FODVV 6TFS"VUI� UHO\LQJ RQ WKH DEVWUDFWLRQV RI 6TFS"VUI3FQPTJUPSZ*OUFSGBDF
DQG 6TFS*OUFSGBDF� 1RZ� LPSOHPHQWLQJ WKRVH WZR DEVWUDFWLRQV DUH DOPRVW WULYLDO�

� � QIQ

� DMBTT 6TFS FYUFOET &MPRVFOU JNQMFNFOUT 6TFS*OUFSGBDF \

� QVCMJD GVODUJPO HFU1BTTXPSE	


� \

� SFUVSO �UIJT��QBTTXPSE�

� ^

� ^

� DMBTT &MPRVFOU6TFS3FQPTJUPSZ JNQMFNFOUT 6TFS"VUI3FQPTJUPSZ*OUFSGBDF \

� QVCMJD GVODUJPO GFUDI#Z6TFSOBNF	�VTFSOBNF


�� \

�� SFUVSO 6TFS��XIFSF	�VTFSOBNF� ��� �VTFSOBNF
��GJSTU	
�

�� ^

�� ^

��  �

(DV\� SHDVH\� OHPRQ�VTXHH]\�

1RZ� WR XVH WKH 6TFS"VUI ZH ZRXOG HLWKHU FRQVWUXFW LW ZLWK WKH &MPRVFOU6TFS3FQPTJUPSZ RU ELQG
WKH LQWHUIDFH WR WKH &MPRVFOU6TFS3FQPTJUPSZ WR DXWRPDWLFDOO\ LQMHFW LW�



&KDSWHU �� � 62/,' 2EMHFW 'HVLJQ ��

'R QRW FRQIXVH WKH DXWKHQWLFDWLRQ H[DPSOHV XVHG LQ WKLV FKDSWHU ZLWK WKH /DUDYHO "VUI
IDFDGH� 7KHVH DUH MXVW H[DPSOHV WR LOOXVWUDWH WKH SULQFLSOH� /DUDYHOٟV LPSOHPHQWDWLRQ�
WKRXJK VLPLODU WR WKHVH� LV IDU EHWWHU�



&KDSWHU �� � $ 'LUW\� /LWWOH 'HVLJQ
6HFUHW

<RX SUREDEO\ ZDQW WR VNLS WKLV FKDSWHU� ,W GRHVQٟW DGG DQ\WKLQJ WR WKLV ERRN� ,ٟOO SUREDEO\
EH LQ D FXUPXGJHRQ\ PRRG VRRQ DQG GHOHWH WKLV FKDSWHU�

2ND\� ,٧P JRLQJ WR JR RQ RQH ILQDO WDQJHQW EHIRUH ZH JHW WR GHVLJQLQJ WKH DSSOLFDWLRQ ٴ D GLUW\ OLWWOH
VHFUHW DERXW GHVLJQ�

�<RX WKLQN WKLV LV UHDOO\ WKH ODVW WDQJHQW ,ٟOO JR RQ" 2\� \RX VKRXOG EH VR OXFN\��

6RIWZDUH GHVLJQ GRHV QRW RFFXU OLNH \RX OHDUQ LQ VFKRRO�

6LQFH ,٧YH EHHQ GRLQJ WKLV RYHU � GHFDGHV� , OHDUQHG WKH ROG�VFKRRO PHWKRG�

�� 'HVLJQ WKH RXWSXW
�� 'HVLJQ WKH LQSXW
�� 'HVLJQ WKH GDWDEDVH
�� 'HVLJQ WKH IXQFWLRQDOLW\

7KHUH٧V DOO WKHVH QHZ�IDQJOHG VRIWZDUH GHYHORSPHQW PHWKRGRORJLHV� 6RPHWLPHV LW VHHPV WKHUH٧V WRR
PXFK IRFXV RQ SDSHUZRUN� ,I \RX٧YH HYHU KHDUG VRPHRQH VD\ ٪20*� *DU\٧V IOLSSLQJ RXW EHFDXVH
\RXU )6' GLGQ٧W DFFRXQW IRU D ZKROH VHFWLRQ RI P\ 35'٫ WKHQ \RX NQRZ ZKDW , PHDQ� �7UDQVODWLRQ
RI WKH SURFHHGLQJ� \RX٧UH LQ WURXEOH EHFDXVH WKH SURJUDP VSHFV \RX FUHDWHG PLVVHG SDUW RI WKH
UHTXLUHPHQWV GRF��

:K\ GLG ZH KDYH WR JHW VR 2&' DERXW VRIWZDUH GHYHORSPHQW" , PHDQ� \RX٧UH WKH SURJUDPPHU� MXVW
PDNH LW ZRUN� $OO WKDW RWKHU VWXII� IXJJHWDERXWLW�

(YHQ WKH ZD\ , OHDUQHG� WKH VLPSOH � VWHSV DERYH GRHVQ٧W ZRUN EHFDXVH RI RQH VLPSOH UHDVRQ� ,7٧6
$// ,17(5$/$7('� <28 0867 '2 ,7 $// $7 21&(�

'HVLJQ LV PHVV\�
<RX ZRUN RQ VWHS �� WKHQ VWHS �� WKHQ EDFN WR VWHS �� WKHQ VNLS WR VWHS �� WKHQ VWHS � DJDLQ�
WKHQ VWHS �� <HHVK�

,W٧V HDVLHU WR WHDFK D OLQHDU SURFHVV� ILUVW WKLV� WKHQ WKDW� ,Q UHDOLW\� \RX GR LW DOO VLPXOWDQHRXVO\ IRU
WKH TXLFNHVW UHVXOW�

7KDW٧V WKH SRLQW� *HWWLQJ 6WXII 'RQH 4XLFNO\�

7KDW٧V ZKDW P\ VWHS �� LQ WKH FKDSWHU RQ &RZER\ &RGLQJ LV DOO DERXW� GRLQJ LW DOO VLPXOWDQHRXVO\�



&KDSWHU �� � $ 'LUW\� /LWWOH 'HVLJQ 6HFUHW ��

3URJUDPPLQJ OLNH D 1RYHOLVW

$ QRYHOLVW FRPELQHV DUW DQG FUDIW WR FUHDWH D ZRUN RI ILFWLRQ� 7KHUH٧V GHILQLWH FUDIW SDVW WKH ZRUG
FKRLFHV DQG JUDPPDU� ,VVXHV OLNH SDFLQJ� FKDUDFWHUL]DWLRQ� FOLII KDQJHUV� KRRNLQJ WKH UHDGHU� WR MXVW
QDPH D IHZ� <HW� QRYHOLVWV XVH WKLV FUDIW WR FUHDWH DUW�

7KHUH DUH WZR H[WUHPHV LQ QRYHO ZULWLQJ PHWKRGRORJLHV� WKRVH WKDW RXWOLQH HYHU\WKLQJ EHIRUH ZULWLQJ
D ZRUG DQG WKRVH WKDW VLW GRZQ DQG MXVW PDNH LW XS DV WKH\ JR DORQJ� , OLNHQ VRIWZDUH GHYHORSPHQW
PHWKRGRORJLHV WR RXWOLQLQJ ILUVW١EXW XQOLNH PRVW QRYHOLVWV� WKLV RXWOLQLQJ LV RIWHQ GRQH LQ WHDPV� $QG
ZH NQRZ KRZ SURGXFWLYH PHHWLQJV RIWHQ DUH�

$W ILUVW JODQFH WKH QRYHOLVW WKDW MXVW ZLQJV LW VHHPV LUUHVSRQVLEOH� , PHDQ WKH\٧UH MXVW PDNLQJ VWXII
XS� %XW ZKDW٧V UHDOO\ JRLQJ RQ LV WKDW QRYHOLVW KDV WKH FUDIW RI ZULWLQJ VR LQJUDLQHG� LW٧V GRZQ WKHUH
DW WKH VXEFRQVFLRXV OHYHO� 7KH\ DUH IUHH WR IRFXV RQ WKH VWRU\ WKH\٧UH ZULWLQJ DQG DOO WKH FUDIW WKH\
QHHG SRXUV RXW RI WKH ILQJHUWLSV DV WKH\ W\SH�

, HQMR\ SURJUDPPLQJ OLNH D QRYHOLVW� EHLQJ D SURJUDPPHU ZKR MXVW VLWV GRZQ DQG LV DEOH WR IRFXV
RQ FUHDWLQJ JUHDW VRIWZDUH DQG DOO WKH SURJUDPPLQJ FUDIW MXVW VHHSV LQWR WKH SURMHFW IURP WKH
VXEFRQVFLRXV ZKHQ QHHGHG�

6RUU\ LI WKLV VRXQGV D ELW ٪ZRR�ZRR�٫ EXW , WUXO\ EHOLHYH WR WKH H[WHQW ZH DV SURJUDPPHUV DUH DEOH WR
GR WKLV� ZH VWDUW FRPELQLQJ WKH EHVW RI EHLQJ D FUDIWVPDQ ZLWK EHLQJ DQ DUWLVW�

$QG WKDW٧V ZK\ &RZER\ &RGLQJ LV WKH EHVW ZD\ WR SURJUDP� /DUDYHO SURYLGHV D VROLG IUDPHZRUN
ZKLFK IUHHV 3+3 SURJUDPPHUV IURP PXQGDQH FUDIW LVVXHV� DOORZLQJ WKHP WR IRFXV RQ FUHDWLQJ JUHDW
VRIWZDUH�



3DUW � � 'HVLJQLQJ WKH $SSOLFDWLRQ

)LQDOO\� DIWHU DOO WKRVH ORQJ DQG ERULQJ GLVFXVVLRQV LQ WKH ODVW SDUW RI WKH ERRN� ZH٧OO JHW WR GHVLJQLQJ
WKH DFWXDO DSSOLFDWLRQ�

<HV� WKHUH٧V JRQQD EH VRPH DFWXDO FRGH WR ZULWH LQ WKLV SDUW RI WKH ERRN� %XW ILUVW ٴ



&KDSWHU �� � :KDW DSSOLFDWLRQ ZLOO ZH
FUHDWH"

ΖQ WKLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO ILQDOO\ JHW DURXQG WR GHFLGLQJ ZKDW DSSOLFDWLRQ ZH٧UH JRLQJ WR FUHDWH�
6WLOO QR DFWXDO FRGLQJ� EXW LW٧V FRPLQJ UHDO VRRQ QRZ�

:KDW DSSOLFDWLRQ DUH ZH JRLQJ WR FUHDWH LQ WKLV ERRN" , ZDQW VRPHWKLQJ FRRO� 6RPHWKLQJ SHRSOH FDQ
XVH� 6RPHWKLQJ ٴ ZHOO� OHW٧V PDNH D OLVW�

ٰ 7KH DSSOLFDWLRQ PXVW EH XVDEOH DQG KHOSIXO�
ٰ 7KH DSSOLFDWLRQ VKRXOG LOOXVWUDWH FUHDWLQJ FRPPDQG OLQH XWLOLWLHV LQ /DUDYHO�
ٰ 7KH DSSOLFDWLRQ VKRXOG DOVR KDYH D ZHE FRPSRQHQW�
ٰ 7KH DSSOLFDWLRQ VKRXOG EH HDVLO\ FXVWRPL]HG E\ DQ\ SURJUDPPHU LQ RUGHU WR PDNH LW PRUH
XVHIXO IRU KLP RU KHU�

ٰ 7KH DSSOLFDWLRQ VKRXOG EH VLPSOH WR FUHDWH�
ٰ 7KH DSSOLFDWLRQ PXVW VKRZ VRPH FRRO /DUDYHO WULFNV�
ٰ %HVW SUDFWLFHV RI GHVLJQ VKRXOG EH IROORZHG FUHDWLQJ WKH DSSOLFDWLRQ�

'D� GD�GXK� $QG ZH٧OO EH FUHDWLQJ D ٪72'2 /LVW٫�

2ND\� , FDQ KHDU D FROOHFWLYH PHQWDO JURDQ �RGG EHFDXVH WKH JURDQ LV LQ WKH IXWXUH IURP WKH SRLQW LQ
WKH WLPH�VWUHDP WKDW ,٧P ZULWLQJ WKLV� 7KDW٧V WKH PDJLF RI ZULWLQJ���

-XVW KROG RQ D PLQXWH� /HW PH H[SODLQ ZK\ WKLV ZLOO EH D JUHDW OLWWOH DSSOLFDWLRQ�

)LUVW OHW٧V VWRUH RXU WRGR OLVWV �\HDK� SOXUDO� PRUH WKDQ RQH OLVW� LQ VLPSOH WH[W ILOHV� 7KLV ZD\ ZH FDQ
HGLW RXU OLVWV XVLQJ WH[W HGLWRUV LI WKDW٧V ZKDW ZH ZDQW WR GR� 6LPLODU WR WRGR�W[Wtڍ E\ *LQD 7UDSDQL�

/HW٧V KDYH D VHULHV RI FRPPDQGV ZH FDQ XVH IURP WKH FRQVROH ZLQGRZ WKDW PDNHV LW HDV\ WR DGG� OLVW�
PDUN WKLQJV FRPSOHWH� HWF� $JDLQ� ,٧P WKLQNLQJ RI VRPHWKLQJ VLPLODU WR WRGR�W[W�

/HW٧V DGG D VLPSOH ZHE LQWHUIDFH WKDW ZH FDQ XVH RQ RXU RZQ PDFKLQH WKDW OHWV XV DGG� OLVW� PDUN
WKLQJV FRPSOHWH� HWF�� IURP D EURZVHU ZLQGRZ�

$UH \RX VWLOO JURDQLQJ� WKLQNLQJ WKLV LV JRLQJ WR EH ODPH" , KRSH \RX٧YH PRYHG IURP EHOLHYLQJ WKLV
LV JRLQJ WR EH D VWXSLG ZDVWH RI WLPH WR PD\EH١MXVW PD\EH١KDYLQJ D ELW RI VNHSWLFLVP� EXW EHLQJ
FDXWLRXVO\ KRSHIXO�

tڍKWWSV���JLWKXE�FRP�JLQDWUDSDQL�WRGR�W[W�FOL



&KDSWHU �� � :KDW DSSOLFDWLRQ ZLOO ZH FUHDWH" ��

1DPLQJ WKH DSSOLFDWLRQ

, QDPHG WKLV ERRN DQG WKH DSSOLFDWLRQ SUHWW\ PXFK WKH VDPH WKLQJ� 7KLV DOORZV WKH ERRN WR KDYH
PXOWLSOH PHDQLQJV� ,W٧V QRW RQO\ ZKDW , KRSH \RX JHW RXW RI WKH ERRN� EXW LV DOVR WKH QDPH RI WKH
DSSOLFDWLRQ�

6OLFN� KXK"

+HUH٧V KRZ WKH QDPH FDPH DERXW ٴ

$W ILUVW , ZDV WKLQNLQJ RI FDOOLQJ WKLV ERRN *HWWLQJ 7KLQJV 'RQH ZLWK /DUDYHO EXW IHOW WKDW ZDV WRR
FORVH WR WKH 'DYLG $OOHQ *HWWLQJ 7KLQJV 'RQHt{� $OWKRXJK� , GR ERUURZ KHDYLO\ IURP KLV V\VWHP�

1H[W , WKRXJKW RI XVLQJ 7RGR ZLWK /DUDYHO EXW WKDW MXVW VHHPHG UHDOO\ ZHDN�

, EULHIO\ HQWHUWDLQHG WKH LGHD RI *LW�5�'RQH ZLWK /DUDYHO EXW GLGQ٧W ZDQW /DUU\ WKH &DEOH *X\tt WR
VXH PH�

*HWWLQJ 6KLW 'RQH ZLWK /DUDYHO VRXQGHG JRRG WR PH� EXW MXVW D ELW WRR FUDVV� 6R , VRIWHQHG WKH WLWOH
WR *HWWLQJ 6WXII 'RQH ZLWK /DUDYHO�

7KDW٧V WKH QDPH RI WKLV DSSOLFDWLRQ *HWWLQJ 6WXII 'RQH RU *6' IRU VKRUW�

:KDW LV *7'

*HWWLQJ 7KLQJV 'RQH E\ 'DYLG $OOHQ LV ERWK D PHWKRG DQG ZRUNIORZ IRU PDQDJLQJ DOO WKH ٪VWXII٫
ZH KDYH WR DFFRPSOLVK� , UHFRPPHQG LW KLJKO\� 7KLV ERRN LVQ٧W JRLQJ WR FUHDWH D *7' V\VWHP� EXW LW
FRXOG EH XVHG IRU WKDW�

0RVW RI *7' LV UHDOO\ ZRUNIORZ� &OHDU \RX LQER[� GHFLGH ZKDW WR GR ZLWK HDFK LWHP RQFH ZKLOH
\RX٧UH ٪3URFHVVLQJ٫� ,I LW٧V VRPHWKLQJ \RX FDQ GR LQ XQGHU � PLQXWHV� WKHQ MXVW GR LW� ,I LW٧V VRPHWKLQJ
DFWLRQDEOH WKHQ LV LW SDUW RI D SURMHFW" ,V LW VRPHWKLQJ \RX ZDQW WR GR ODWHU" $OO WKHVH GHFLVLRQV KHOS
\RX GHWHUPLQH ZKDW OLVW WKH LWHP EHORQJV WR�

6R� EHVLGHV WKH ZRUNIORZ� *7' LV UHDOO\ QRWKLQJ RWKHU WKDQ D ZD\ WR PDQDJH OLVWV RI VWXII WR GR� <RX
KDYH \RXU ٪:DLWLQJ )RU٫ OLVW� \RXU OLVW RI SURMHFWV� D OLVW IRU HDFK SURMHFW� D EXFNHW IRU DOO \RXU QH[W
DFWLRQV� DQG VR IRUWK�

٢,WٟV IXOO RI VWDUV�٣ ٙ 'DYLG %RZPDQ� ����� $ 6SDFH 2G\VVH\٣

2U LQ RXU FDVH� LWٟV IXOO RI OLVWV� $Q DSSOLFDWLRQ WKDW KHOSV PDQDJH D EXQFK RI WRGR OLVWV�

7KLV ZLOO EH IXQ WR FUHDWH�

t{KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�*HWWLQJB7KLQJVB'RQH
ttKWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�/DUU\BWKHB&DEOHB*X\



&KDSWHU �� � ΖQVWDOOLQJ /DUDYHO

ΖQ WKLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FUHDWH WKH SURMHFW DQG HVWDEOLVK LWV VWUXFWXUH�

6LQFH ZH٧UH JRLQJ WR GHVLJQ VRPH FODVVHV DQG LQWHUIDFHV� ZH ZDQW WR KDYH D SODFH WR SXW VRXUFH FRGH
ILOHV� 6R OHW٧V VHW XS D QHZ /DUDYHO SURMHFW�

,W٧V D ELW RI D PLVQRPHU WR VD\ \RX٧UH ٢,QVWDOOLQJ /DUDYHO٣ EHFDXVH WKDW٧V QRW SUHFLVHO\ ZKDW٧V JRLQJ
RQ� <RX٧UH DFWXDOO\ FUHDWLQJ D SURMHFW VWUXFWXUH DQG GRZQORDGLQJ /DUDYHO DV RQH RI WKH GHSHQGHQFLHV�

%XW LI \RX WHOO PH \RX٧UH ٪,QVWDOOLQJ /DUDYHO٫ , NQRZ ZKDW \RX PHDQ�

<RX QHHG WR KDYH 3+3 ��� RU JUHDWHU� &RPSRVHUtu LQVWDOOHG� DQG 3+38QLWtڏ LQVWDOOHG�

7U\ FKHFNLQJ WKLV IURP \RXU WHUPLQDO ZLQGRZtڐ�

� � QIQ ��WFSTJPO

� 1)1 �������VCVOUV��� 	DMJ
 	CVJMU� 4FQ � ���� ��������


� $PQZSJHIU 	D
 ��������� 5IF 1)1 (SPVQ

� ;FOE &OHJOF W����� $PQZSJHIU 	D
 ��������� ;FOE 5FDIOPMPHJFT

� XJUI 9EFCVH W����� $PQZSJHIU 	D
 ��������� CZ %FSJDL 3FUIBOT

� � DPNQPTFS ��WFSTJPO

� $PNQPTFS WFSTJPO ���G����D�E��BG�C��EG���E�B���G�FC�ECG��

� � QIQVOJU ��WFSTJPO

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

$V ORQJ DV \RX KDYH 3+3 ��� RU DERYH� PRVW HYHU\WKLQJ LQ WKLV ERRN VKRXOG ZRUN� %XW VLQFH ,٧P
XVLQJ 3+3 ���� , NQRZ LW ZRUNV ZLWK WKLV YHUVLRQ� ,٧YH VXFFHVVIXOO\ XVHG /DUDYHO � ZLWK YHUVLRQ 3+3
������ EXW , ZDVQ٧W XVLQJ WKH )BTI IXQFWLRQV �WKH\ UHTXLUH 3+3 ����� RU DERYH��

,I &RPSRVHU LVQ٧W LQVWDOOHG RQ \RXU PDFKLQH� KHDG GRZQ WR $SSHQGL[ , IRU WKH VLPSOH LQVWUXFWLRQV
WR JHW LW LQVWDOOHG� /LNHZLVH� UHIHU WR $SSHQGL[ ,, LI \RX QHHG LQVWUXFWLRQV IRU LQVWDOOLQJ 3+38QLW�

,I \RX٧UH XVLQJ SKSXQLW DQG LW٧V YHUVLRQ ��� WKHQ \RX PD\ JHW HUURUV ZKHQ PRFNLQJ REMHFWV� 8SJUDGH
WR WKH ODWHVW� IROORZLQJ WKH LQVWUXFWLRQV LQ WKH DSSHQGL[�

tuKWWS���JHWFRPSRVHU�RUJ�
tڏKWWSV���JLWKXE�FRP�VHEDVWLDQEHUJPDQQ�SKSXQLW�
tڐ:KHQHYHU , PHQWLRQ WHUPLQDO ZLQGRZ LQ WKLV ERRN ,٧P UHIHUULQJ WR *QRPH 7HUPLQDO LQ /LQX[� <RX ZRXOG XVH WKH HTXLYDOHQW LQ \RXU 2SHUDWLQJ

6\VWHP�



&KDSWHU �� � ,QVWDOOLQJ /DUDYHO ��

&UHDWLQJ WKH SURMHFW

8QOLNHPRVW RI WKH RWKHU IUDPHZRUNV� /DUDYHO XVHV FRPSRVHU ZKLFKPHDQV WKH IUDPHZRUN LV LQVWDOOHG
ZLWKLQ \RXU SURMHFW٧V WFOEPS GLUHFWRU\� 7KLV DOORZV GLIIHUHQW SURMHFWV WR UXQ ZLWK GLIIHUHQW YHUVLRQV
RI /DUDYHO�

7R FUHDWH D ODUDYHO SURMHFW� LVVXH WKH FRPPDQG EHORZ� �1RWH WKH HTE SRUWLRQ RI WKH FRPPDQG
LV WKH GHVWLQDWLRQ IROGHU ٬ ZKHUH RXU SURMHFW ZLOO OLYH��

� � DPNQPTFS DSFBUF�QSPKFDU MBSBWFM�MBSBWFM ��QSFGFS�EJTU HTE

$IWHU D IHZ PLQXWHV� DOO NLQGV RI PHVVDJHV ZLOO VFUROO E\�

� *OTUBMMJOH MBSBWFM�MBSBWFM 	W�����


� � *OTUBMMJOH MBSBWFM�MBSBWFM 	W�����


� %PXOMPBEJOH� ����

�

� $SFBUFE QSPKFDU JO HTE

� -PBEJOH DPNQPTFS SFQPTJUPSJFT XJUI QBDLBHF JOGPSNBUJPO

� *OTUBMMJOH EFQFOEFODJFT 	JODMVEJOH SFRVJSF�EFW


� � *OTUBMMJOH QTS�MPH 	�����


� %PXOMPBEJOH� ����

��

�� <TOJQ NBOZ NBOZ MJOFT>

��

�� 8SJUJOH MPDL GJMF

�� (FOFSBUJOH BVUPMPBE GJMFT

�� (FOFSBUJOH PQUJNJ[FE DMBTT MPBEFS

�� "QQMJDBUJPO LFZ <Y8�DE�G�JN�(J8/�-'"CJS�(6OS��%F&> TFU TVDDFTTGVMMZ�

2I FRXUVH� WKH VSHFLILFV RI ZKDW VKRZV ZLOO EH GLIIHUHQW IRU \RX�

�<RXU VHWXS PD\ QRW VKRZ WKH $SSOLFDWLRQ NH\ DVVLJQPHQW DW WKH HQG� ,WٟV QRW UHTXLUHG IRU WKLV
DSSOLFDWLRQ� EXW LI \RXٟG OLNH WR VHW LW VLPSO\ LVVXH D QIQ BSUJTBO LFZ�HFOFSBUF FRPPDQG��

7KH SURMHFW KLHUDUFK\

1RZ� WKDW \RX٧YH VXFFHVVIXOO\ FUHDWHG D QHZ SURMHFW� \RX KDYH D VHULHV RI GLUHFWRULHV� +HUH٧V D OLVW
DQG ZKDW HDFK LV XVHG IRU�



&KDSWHU �� � ,QVWDOOLQJ /DUDYHO ��

� HTE � QSPKFDU EJSFDUPSZ

� ]� BQQ � BQQMJDBUJPO EJSFDUPSZ

� ]���� DPNNBOET � DPOTPMF DPNNBOET

� ]���� DPOGJH � DPOGJHVSBUJPO GJMFT

� ]���� DPOUSPMMFST � XIFSF DPOUSPMMFST HP

� ]���� EBUBCBTF � EBUBCBTF TUVGG

� ]������� NJHSBUJPOT � XIFSF NJHSBUJPOT BSF TUPSFE

� ]������� TFFET � XIFSF TFFEJOH MPHHJOH JT TUPSFE

� ]���� MBOH � MBOHVBHF USBOTMBUJPOT

�� ]���� NPEFMT � XIFSF NPEFMT BSF TUPSFE

�� ]���� TUBSU � BQQMJDBUJPO TUBSUVQ GJMFT

�� ]���� TUPSBHF � EJSFDUPSJFT GPS EJTL TUPSBHF

�� ]������� DBDIF � XIFSF DBDIFE EBUB JT TUPSFE

�� ]������� MPHT � XIFSF MPHT BSF TUPSFE

�� ]������� NFUB � NFUB JOGPSNBUJPO TUPSBHF

�� ]������� TFTTJPO � TFTTJPO TUPSBHF BSFB

�� ]������� WJFXT � TUPSBHF PG BTTFNCMFE CMBEF UFNQMBUFT

�� ]���� UFTUT � VOJU UFTUT

�� ]���� WJFXT � CMBEF UFNQMBUFT

�� ]� CPPUTUSBQ � GSBNFXPSL CPPUTUSBQ GJMFT

�� ]� QVCMJD � EPDVNFOU SPPU GPS XFC BQQMJDBUJPOT

�� ]� WFOEPS � DPNQPTFS JOTUBMMFE EFQFOEFODJFT

:H٧UH JRLQJ WR FKDQJH WKLV VWUXFWXUH D ELW DQG XVH 365��tڑ VWUXFWXULQJ WR RUJDQL]H RXU SURMHFW�

'HOHWH XQQHHGHG GLUHFWRULHV

%HFDXVH ZH٧UH FKDQJLQJ WKH VWUXFWXUH WR 365��� ZH FDQ JHW ULG RI WKH GLUHFWRULHV WKDW XVXDOO\
KROG FHUWDLQ ٪W\SHV٫ RI ILOHV� $QG VLQFH WKLV DSSOLFDWLRQ LVQ٧W JRLQJ WR XVH D GDWDEDVH� WKH
IROGHU IRU PLJUDWLRQV DQG VHHGV FDQ EH ZLSHG RXW DOVR�

� _� DE HTE�BQQ

� _�HTE�BQQ� SN �SG DPNNBOET

� _�HTE�BQQ� SN �SG DPOUSPMMFST

� _�HTE�BQQ� SN �SG EBUBCBTF

� _�HTE�BQQ� SN �SG NPEFMT

$OO JRQH�

tڑKWWSV���JLWKXE�FRP�SKS�ILJ�ILJ�VWDQGDUGV�EORE�PDVWHU�DFFHSWHG�365���PG



&KDSWHU �� � ,QVWDOOLQJ /DUDYHO ��

&UHDWH WKH 6RXUFH GLUHFWRULHV

:H٧OO SXW DOO RI RXU VRXUFH FRGH LQ D QHZ VWUXFWXUH WKDW ZLOO IROORZ WKH QDPHVSDFLQJ RI HDFK
FODVV�

� _� DE HTE�BQQ

� _�HTE�BQQ � NLEJS TSD

� _�HTE�BQQ � NLEJS TSD�(4%

� _�HTE�BQQ � NLEJS TSD�(4%�$PNNBOET

� _�HTE�BQQ � NLEJS TSD�(4%�$POUSPMMFST

� _�HTE�BQQ � NLEJS TSD�(4%�&OUJUJFT

� _�HTE�BQQ � NLEJS TSD�(4%�3FQPTJUPSJFT

� _�HTE�BQQ � NLEJS TSD�(4%�1SPWJEFST

7KHVH DUH MXVW WKH VWDQGDUG GLUHFWRULHV , VHW XS� ,I , GRQ٧W QHHG WKHP WKHQ WKH\٧OO EH GHOHWHG ODWHU�
+HUH٧V D EUHDNGRZQ RI ZKDW WKH\٧UH XVHG IRU�

&RPPDQGV
+ROGV FRQVROH FRPPDQGV�

&RQWUROOHUV
+ROGV ZHE FRQWUROOHUV�

(QWLWLHV
6LPLODU WR WKH ROG NPEFMT GLUHFWRU\� WKLV LV WKH SODFH WR VWDVK HQWLWLHV�

5HSRVLWRULHV
+HUH٧V ZKHUH RXU GDWD VWRUDJH FRGH ZLOO EH VWDVKHG�

3URYLGHUV
,I WKLV DSSOLFDWLRQ HQGV XS XVLQJ DQ\ 6HUYLFH 3URYLGHUV� WKHQ ,٧OO VWDVK WKHP KHUH�

8SGDWH &RPSRVHU

1RZ ZH٧OO HGLW &RPSRVHU٧V FRQILJXUDWLRQ ILOH WR WHOO LW DERXW RXU QHZ VWUXFWXUH DQG WKHQ
XSGDWH RXU LQVWDOODWLRQ� 6R ILUVW� HGLW DPNQPTFS�KTPO WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � ,QVWDOOLQJ /DUDYHO ��

� \

� áOBNFá� áHTEá

� áEFTDSJQUJPOá� á(FUUJOH 4UVGG %POF XJUI -BSBWFM�á

� áSFRVJSFá� \

� áMBSBWFM�GSBNFXPSLá� á�����á 	UIJT NBZ CF ��� UPP EPO�U DIBOHF JU


� ^

� áBVUPMPBEá� \

� áQTS��á� \

� á(4%á� áBQQ�TSDá

�� ^

�� áDMBTTNBQá� <

�� áBQQ�UFTUT�5FTU$BTF�QIQá

�� >

�� ^

��

�� �� SFTU PG GJMF VODIBOHFE ��

1H[W� \RX٧OO ZDQW WR XSGDWH HYHU\WKLQJ� <RX SUREDEO\ FRXOG JHW E\ MXVW GRLQJ D DPNQPTFS
EVNQ�BVUPMPBE EXW , OLNH GRLQJ D DPNQPTFS VQEBUF LQVWHDG�

� _� DE HTE

� _�HTE� DPNQPTFS VQEBUF

� -PBEJOH DPNQPTFS SFQPTJUPSJFT XJUI QBDLBHF JOGPSNBUJPO

� 6QEBUJOH EFQFOEFODJFT 	JODMVEJOH SFRVJSF�EFW


�

� <ZPV NBZ IBWF NVMUJQMF QBDLBHF OBNFT MJTUFE>

�

� 8SJUJOH MPDL GJMF

� (FOFSBUJOH BVUPMPBE GJMFT

�� (FOFSBUJOH PQUJNJ[FE DMBTT MPBEFS

7HVW <RXU ΖQVWDOODWLRQ

$OWKRXJK WKHUH٧V QR IXQFWLRQDOLW\ \HW� \RX FDQ UXQ BSUJTBO DQG QIQVOJU WR PDNH VXUH DOO
WKH SLHFHV DUH LQ SODFH�



&KDSWHU �� � ,QVWDOOLQJ /DUDYHO ��

� _� DE HTE

� _�HTE� QIQ BSUJTBO ��WFSTJPO

� -BSBWFM 'SBNFXPSL WFSTJPO �����

� _�HTE� QIQVOJU

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM

�

� �

��

�� 5JNF� � TFDPOET .FNPSZ� ����.C

��

�� 0, 	� UFTU � BTTFSUJPO


:H٧UH GRQH VHWWLQJ WKLQJV XS�



&KDSWHU �� � 'HVLJQLQJ D 7RGR /LVW

ΖQ WKLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW SODQQLQJ RXW ZKDW D WRGR OLVW DFWXDOO\ ORRNV OLNH�

7KH RQO\ WKLQJ , NQRZ DERXW WKLV DSSOLFDWLRQ DW WKLV SRLQW LV WKDW LW٧V JRLQJ WR PDQDJH D OLVW RI WRGR
OLVWV� $QG WKDW ,٧OO VWRUH WKH LQGLYLGXDO OLVWV LQ ILOHV RQ P\ KDUG GLVN WR DOORZ GLUHFW HGLWLQJ LI , ZDQW�

&RQILJXUDWLRQ 'DWD

:H QHHG WR NQRZ ZKHUH WKH IROGHU FRQWDLQLQJ WRGR OLVWV ZLOO EH� 7KLV LV D SLHFH RI
FRQILJXUDWLRQ GDWD WR DGG LQ /DUDYHO٧V FRQILJXUDWLRQ�

$GG WKH IROORZLQJ YDOXHV WR WKH WRS RI BQQ�DPOGJH�BQQ�QIQ�

� SFUVSO BSSBZ	

�

� �HTE� �� BSSBZ	

� �GPMEFS� �� ��IPNF�DIVDL�%PDVNFOUT�HTE�� �� VTF WBMVF BQQSPQSJBUF GPS ZPV

� �FYUFOTJPO� �� ��UYU�

� 


� �� SFTU PG GJMF UIF TBNF

1RZ /DUDYDO٧V $POGJH IDFDGH FRXOG EH XVHG WR DFFHVV WKHVH FRQILJXUDWLRQ YDOXHV�

� �GPMEFS � $POGJH��HFU	�BQQ�HTE�GPMEFS�
�

� �FYUFOTJPO � $POGJH��HFU	�BQQ�HTE�FYUFOTJPO�
�

��

$ERXW )DFDGHV
$ FRPPRQ PLVFRQFHSWLRQ DERXW /DUDYHO � LV WKHUH DUH WRR PDQ\ VWDWLF FODVVHV� 1RWKLQJ FDQ EH
IXUWKHU IURP WKH WUXWK� /DUDYHO � PDNHV H[WHQVLYH XVH RI VWDWLF IDFDGHV�



&KDSWHU �� � 'HVLJQLQJ D 7RGR /LVW ��

��

� �� *U MPPLT MJLF B TUBUJD DMBTT

� �Y � $POGJH��HFU	�TPNF�DPOGJH�WBMVF�
�

�

� �� #VU UIF BCPWF FRVBUFT UP

� �Y � 'BDBEF���BQQ<�DPOGJH�>��HFU	�TPNF�DPOGJH�WBMVF�
�

7KH VWDWLFQHVV LV UHDOO\ MXVW V\QWDFWLFDO VXJDU� 'RHVQ٧W WKH VLPSOH $POGJH��HFU ORRN SUHWWLHU WKDQ
WKH DOWHUQDWLYH"

/DUDYHOȇV &RQILJXUDWLRQ DQG (QYLURQPHQWV

<RX PD\ KDYH QRWLFHG WKHUH٧V D QXPEHU RI ILOHV LQ WKH BQQ�DPOGJH GLUHFWRU\� 7KHUH٧V HYHQ VRPH
VXEGLUHFWRULHV� 7KHVH ILOHV DUH ZKHUH \RX VWRUH WKH FRQILJXUDWLRQ RI \RXU DSSOLFDWLRQ�

7KH ILOH LWVHOI LV WKH FRQILJXUDWLRQ FDWHJRU\� 6R LI \RX٧UH FRQILJXULQJ WKH VHVVLRQ� \RX٧G ILQG WKH
VHWWLQJV LQ BQQ�DPOGJH�TFTTJPO�QIQ�

7KH VXEGLUHFWRULHV DOORZ FRQILJXUDWLRQ VHWWLQJV WR EH RYHUULGGHQ EDVHG RQ WKH HQYLURQPHQW \RX٧UH
ZRUNLQJ LQ� )RU H[DPSOH� LQPRVW RIP\ /DUDYHO SURMHFWV� , KDYH WKH IROORZLQJ LQP\ CPPUTUSBQ�TUBSU�QIQ
ILOH�

� �FOW � �BQQ��EFUFDU&OWJSPONFOU	BSSBZ	

�

� �DIVDL�EFW� �� BSSBZ	�CBCV�


�

� 

�

7KLV LV EHFDXVH WKH KRVWQDPH RI P\ GHYHORSPHQW PDFKLQH LV CBCV DQG , KDYH LW VHW XS WR NQRZ FKXFN�
GHY LV P\ HQYLURQPHQW� 1RZ� DQ\ WLPH , ZDQW D FRQILJXUDWLRQ YDOXH ZLWKLQ P\ DSSOLFDWLRQ� /DUDYHO
ZLOO ILUVW ORDG DOO WKH VHWWLQJV LQ BQQ�DPOGJH�GJMFOBNF�QIQ DQG PHUJH LQ DQ\ VHWWLQJV LI WKHUH٧V D
BQQ�DPOGJH�DIVDL�EFW�GJMFOBNF�QIQ� �1RWH GJMFOBNF LV ZKDWHYHU WKH WRS OHYHO FRQILJXUDWLRQ YDOXH
LV��

/HW٧V VD\ , FUHDWH WZR ILOHV BQQ�DPOGJH�TUVQJE�QIQ DQG BQQ�DPOGJH�DIVDL�EFW�TUVQJE�QIQ ZLWK
WKH IROORZLQJ�



&KDSWHU �� � 'HVLJQLQJ D 7RGR /LVW ��

� � QIQ

� �� BQQ�DPOGJH�TUVQJE�QIQ

� SFUVSO BSSBZ	

� �UFTU�� �� GBMTF

� �UFTU�� �� BSSBZ	

� �FM�� �� �POF�

� �FM�� �� �UXP�

� 


� 
�

��  �

��

�� � QIQ

�� �� BQQ�DPOGJH�DIVDL�EFW�TUVQJE�QIQ

�� SFUVSO BSSBZ	

�� �UFTU�� �� USVF

�� �UFTU�� �� BSSBZ	

�� �FM�� �� �

�� �FM�� �� ���

�� 


�� 
�

��  �

1RZ� , FRXOG ZULWH WKH IROORZLQJ FRGH�

� �� 4PNFXIFSF JO ZPVS DPEF

� WBS@EVNQ	$POGJH��HFU	�TUVQJE�UFTU��

�

� WBS@EVNQ	$POGJH��HFU	�TUVQJE�UFTU��

�

$QG H[SHFW WKH IROORZLQJ RXWSXW�

� CPPM	USVF


� BSSBZ	�
 \

� �FM�� ��

� JOU	�


� �FM�� ��

� TUSJOH	�
 áUXPá

� �FM�� ��

� EPVCMF	�


� ^

7KH ILUVW OLQH VKRZV USVF� LQGLFDWLQJ WKH YDOXH IURP BQQ�DPOGJH�DIVDL�EFW�TUVQJE�QIQZDV SLFNHG
XS� 7KH UHVW RI WKH OLQHV VKRZ GDWD DV H[SHFWHG ZKHQ WKH YDOXHV DUH PHUJHG LQ�

3UHWW\ VOLFN� KXK"



&KDSWHU �� � 'HVLJQLQJ D 7RGR /LVW ��

:KDWȇV RXU WRGR OLVW ORRN OLNH

2ND\� EDFN IURP WKH &RQILJXUDWLRQ WDQJHQW� 0\ QH[W WKRXJKW� LQ GHVLJQLQJ WKLV DSSOLFDWLRQ� LV ZKDW
ZLOO DQ DFWXDO WRGR OLVW ORRN OLNH" , ZDQW WR EH DEOH WR HGLW WKHP E\ KDQG LI QHHGHG�

,٧P WKLQNLQJ RI D VLPSOH OLVW WKDW ORRNV OLNH WKLV�

��

� � 5IJOHT 5P %P

�

� � 'JHVSF PVU XIBU UIJT BQQ MPPLT MJLF�

� � 1MBO PVU UIF áNPEFMTá

� � $IBOHF UIF PJM JO NZ USVDL

� � 'JOJTI UIJT NBOVBM

� � -FBSO UP GMZ XJUIPVU NFDIBOJDBM BJE

2ND\� WKDW٧V D ELW VLPSOLVWLF� ,٧P XVLQJ 0DUNGRZQtڒ IRUPDW KHUH� , OLNH 0DUNGRZQ EHFDXVH LW HDVLO\
FDQ EH HGLWHG� FRQYHUWHG WR KWPO� GLVSOD\HG� HWF�

%XW EDVLFDOO\� , FDQ VHH D OLVW KDV WZR SLHFHV RI LQIRUPDWLRQ� /LVW ,QIR DQG WKH 7DVNV�

ΖQLWLDO /LVW DQG 7DVN REMHFWV

,Q P\ KHDG ,٧YH FUHDWHG D FRXSOH FODVVHV WR VWRUH LQIRUPDWLRQ DERXW WKH OLVWV� �7KH ODQG LQVLGH P\
KHDG LV D PDJLFDO SODFH ZKHUH DOO FRGH LV SHUIHFW� $QG EXJV ٬ QRSH� 7KHUHٟV WKLV OLWWOH JX\ LQ WKHUH�
FKRPSLQJ RQ D FLJDU ZKR ZLOO WHOO \RX ٢:H DLQٟW JRW QR VWLQNLQ EXJV�٣�

1R QHHG WR FUHDWH WKHVH FODVVHV� ,٧P MXVW H[SODLQLQJ P\ WKRXJKW SURFHVV�

� DMBTT 5PEP-JTU \

� QSPUFDUFE �GJMF� �� GVMM QBUI UP UIF GJMF

� QSPUFDUFE �JT-PBEFE� �� IBT GJMF CFFO MPBEFE JOUP UIJT PCKFDU

� QSPUFDUFE �UJUMF� �� UJUMF PG MJTU

� QSPUFDUFE �UBTLT� �� BSSBZ PG 5PEP5BTL PCKFDUT

� ^

�

� DMBTT 5PEP5BTL \

� QSPUFDUFE �JT$PNQMFUF�

�� QSPUFDUFE �EFTDSJQUJPO�

�� ^

tڒKWWS���GDULQJILUHEDOO�QHW�SURMHFWV�PDUNGRZQ�



&KDSWHU �� � 'HVLJQLQJ D 7RGR /LVW ��

1RWH WKDW VR IDU , DP OLPLWLQJ P\ WKLQNLQJ WR MXVW WKH GDWD DVVRFLDWHG ZLWK WKH WRGR LWHPV DQG QRW
WKH DFWXDO DFWLRQV WR EH SHUIRUPHG� 7KHUH DUH LPPHGLDWH DFWLRQV WKDW MXPS WR PLQG� OLNH DGGLQJ QHZ
WDVNV� PDUNLQJ WDVNV FRPSOHWH� DQG VR IRUWK EXW , ZDQWHG WR VWHS EDFN DQG H[DPLQH WKHVH WZR FODVVHV�
WKLQN DERXW WKHP� EHIRUH FRQWLQXLQJ�

$UH WKHVH UHDOO\ WKH EHVW UHSUHVHQWDWLRQ RI WKH GDWD" 6XUH� WKHUH٧V WKLQJV ZH NQRZ ZH٧OO SUREDEO\
ZDQW WR DGG OLNH GXH GDWHV� PD\EH HYHQ SULRULWLHV RU FRQWH[WV� EXW DW WKLV LQLWLDO OHYHO KRZ LV WKH
GHVLJQ ORRNLQJ�

0HK� <HDK� WKHUH٧V D ZKROH ORW RI ERULQJ WKHUH� 6HYHUDO SUREOHPV MXPS RXW DW PH�

�� 7KH 5PEP-JTU LV FRQFHUQHG ZLWK WKH LPSOHPHQWDWLRQ RI WKH VWRUDJH� QDPHO\ WKH �GJMF DQG WKH
�JT-PBEFE YDOXHV� %HWWHU WR DEVWUDFW WKRVH�

�� :KDW LI , ZDQW WR WUDFN DGGLWLRQDO LQIRUPDWLRQ RQ D OLVW LQ WKH IXWXUH" /LNH D VXEWLWOH� RU ODVW
PRGLILHG GDWH" 0D\EH , VKRXOG WUDFN DWWULEXWHV� RI ZKLFK ٦�WLWOH٧ LV RQH"

�� , KDYH FRPPHQWHG �UBTLT DV DQ DUUD\ RI 7RGR7DVN REMHFWV� EXW VKRXOGQ٧W WKDW EH D FROOHFWLRQ
RI LQWHUIDFHV"

1RZ� ZKDW LI ZH UHYLHZ WKHVH LQLWLDO FODVVHV ZLWK 62/,' 2EMHFW 'HVLJQ LQ PLQG""

ٰ 5PEP-JTU EUHDNV WKH 6LQJOH 5HVSRQVLELOLW\ 3ULQFLSOH EHFDXVH ZH٧G KDYH WR FKDQJH WKH FODVV LI
WKH VWRUDJH FKDQJHV RU LI ZH WUDFN DGGLWLRQDO DWWULEXWHV�

ٰ 5PEP-JTU EUHDNV WKH 2SHQ�&ORVHG 3ULQFLSOH EHFDXVH ZH٧G KDYH WR PRGLI\ WKH FODVV LWVHOI LI ZH
ZDQW DQ\WKLQJ RWKHU WKDQ �UJUMF�

ٰ /LVNRY LV OLNHO\ LJQRUHG WRR �KDUG WR WHOO RQO\ ORRNLQJ DW GDWD�� EXW WKH LPSOLFDWLRQ IURP
FRPPHQWV LV WKDW ZH٧UH WUDFNLQJ 5PEP5BTL REMHFWV� +RZ ZLOO RXU \HW�WR�EH�GHILQHG PHWKRGV
KDQGOH UHSODFLQJ 5PEP5BTL ZLWK D VXEFODVV"

ٰ 7KH ,QWHUIDFH 6HJUHJDWLRQ 3ULQFLSOH" :KDW WKH "ٴ 7KHUH DUHQ٧W DQ\ LQWHUIDFHV�
ٰ 'HSHQGHQF\ ,QYHUVLRQ" $JDLQ LW٧V WRXJK WR WHOO ZLWKRXW DFWXDO FRGH� EXW VLQFH WKHUH٧V QR
LQWHUIDFHV� ZH٧UH SUREDEO\ JRLQJ WR QRW GR ZHOO KHUH HLWKHU�

7KDW٧V RND\� 1R FRGH KDV DFWXDOO\ EHHQ ZULWWHQ \HW� ,W٧OO EH HDV\ WR IL[ WKHVH LVVXHV LQ WKH ILUVW YHUVLRQ�

7RGR5HSRVLWRU\ΖQWHUIDFH

/HW٧V FUHDWH DQ LQWHUIDFH ZH٧OO XVH ZKHQ WKLQNLQJ RI WRGR OLVW VWRUDJH� :H DOUHDG\ KDYH WKH
SHUIHFW SODFH WR SXW WKLV LQWHUIDFH� LQ WKH ٦5HSRVLWRULHV٧ GLUHFWRU\�



&KDSWHU �� � 'HVLJQLQJ D 7RGR /LVW ��

� � QIQ OBNFTQBDF (4%=3FQPTJUPSJFT�

�

� �� 'JMF� BQQ�TSD�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ*OUFSGBDF�QIQ

�

� VTF (4%=&OUJUJFT=5PEP-JTU*OUFSGBDF�

�

� JOUFSGBDF 5PEP3FQPTJUPSZ*OUFSGBDF \

�

� ���

�� � -PBE B 5PEP-JTU GSPN JUT JE

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !SFUVSO 5PEP-JTU*OUFSGBDF 5IF MJTU

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �JE OPU GPVOE

�� ��

�� QVCMJD GVODUJPO MPBE	�JE
�

��

�� ���

�� � 4BWF B 5PEP-JTU

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN 5PEP-JTU*OUFSGBDF �MJTU 5IF 50%0 -JTU

�� ��

�� QVCMJD GVODUJPO TBWF	�JE 5PEP-JTU*OUFSGBDF �MJTU
�

�� ^

��  �

<HD� 7KH ILUVW ILOH RI RXU SURMHFW� )LQDOO\� DIWHU ZKDW �� SDJHV RU VR" �2U ���� SDJHV LI \RX٧UH YLHZLQJ
WKLV RQ DQ L3KRQH�� 6WLOO� LW٧V RQO\ D VLQJOH LQWHUIDFH� �� OLQHV RI FRGH DQG RQO\ WZR PHWKRGV ZKLFK DUH
RQO\ FRPPHQWHG DQG QRW DFWXDOO\ LPSOHPHQWHG� +HK� WKDW٧V RND\� :H٧OO VWDUW FUHDWLQJ WKLQJV IDVWHU�



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW WKLQNLQJ RI WKH WDVNV ZH ZDQW WR WUDFN DQG EXLOG WKH LQWHUIDFHV
QHHGHG WR WUDFN WKHP� $ GLVFXVVLRQ RI /DUDYHO )DFDGHV LV DOVR LQFOXGHG�

7RGR7DVNΖQWHUIDFH

0\ LQLWLDO WKLQNLQJ DERXW WKH 5PEP5BTL DW WKH EHJLQQLQJ RI WKH ODVW FKDSWHU ZDV YHU\ EDVLF�

� DMBTT 5PEP5BTL \

� QSPUFDUFE �JT$PNQMFUF�

� QSPUFDUFE �EFTDSJQUJPO�

� ^

:KDW GR ZH ZDQW WR WUDFN ZLWK WKH WDVNV"

ٰ GXH GDWH � <HV� , OLNH WKLV RQH�
ٰ SULRULW\ � 0DQ\ SHRSOH OLNH DVVLJQLQJ D SULRULW\ WR WKHLU WDVNV� ,٧P QRW JRLQJ WR GR WKDW KHUH
�EHFDXVH , GRQ٧W UROO WKDW ZD\�� EXW IHHO IUHH WR DGG LW LQ \RXU YHUVLRQ�

ٰ FRQWH[W � +HUH٧V DQRWKHU RQH SHRSOH VRPHWLPHV XVH� :KDW٧V WKH FRQWH[W LQ ZKLFK \RX٧OO
SHUIRUP WKH WDVN� 7KLQJV OLNH #KRPH� #ZRUN� RU #FDOOV� , GRQ٧W XVH FRQWH[WV SHUVRQDOO\� ,٧P
VNLSSLQJ FRQWH[WV LQ WKLV ERRN�

ٰ QH[W DFWLRQ � ,V WKH WDVN VRPHWKLQJ ZKLFK FDQ EH ZRUNHG RQ QH[W" ,٧P DGGLQJ WKLV LQ P\
YHUVLRQ EHFDXVH , OLNH VHHLQJ D OLVW RI WKH QH[W WKLQJV , FDQ LPPHGLDWHO\ WDNH DFWLRQ RQ�

:LWK WKH DERYH LQ PLQG� ZH FDQ GHILQH WKH LQLWLDO LQWHUIDFH IRU D 7RGR 7DVN� &UHDWH WKH
IROORZLQJ ILOH�



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV ��

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5PEP5BTL*OUFSGBDF�QIQ

�

� JOUFSGBDF 5PEP5BTL*OUFSGBDF \

�

� ���

� � )BT UIF UBTL CFFO DPNQMFUFE 

� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO JT$PNQMFUF	
�

��

�� ���

�� � 8IBU�T UIF EFTDSJQUJPO PG UIF UBTL

�� � !SFUVSO TUSJOH

�� ��

�� QVCMJD GVODUJPO EFTDSJQUJPO	
�

��

�� ���

�� � 8IFO JT UIF UBTL EVF 

�� � !SFUVSO NJYFE &JUIFS OVMM JG OP EVF EBUF TFU PS B $BSCPO PCKFDU�

�� ��

�� QVCMJD GVODUJPO EBUF%VF	
�

��

�� ���

�� � 8IFO XBT UIF UBTL DPNQMFUFE 

�� � !SFUVSO NJYFE &JUIFS OVMM JG OPU DPNQMFUF PS B $BSCPO PCKFDU

�� ��

�� QVCMJD GVODUJPO EBUF$PNQMFUFE	
�

��

�� ���

�� � *T UIF UBTL B /FYU "DUJPO 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO JT/FYU"DUJPO	
�

�� ^

��  �

1RWLFH KRZ WKH VWUXFWXUH FKDQJHG IURP WKH LQLWLDO WKLQNLQJ RI D 5PEP5BTL FODVV WR WKH 5PEP5BTL*OUFSGBDF"
7KH ILUVW RQH ZDV VLPSO\ GDWD� QRZ WKHUH٧V RQO\ PHWKRGV� $QG ,٧YH RQO\ GHILQHG WKH JHWWHUV DW WKLV
SRLQW� 7KDW٧V RND\� ,W٧V HQRXJK WR VWDUW ZLWK�



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV ��

$OVR� , JRW WR WKLQNLQJ DV , ZDV ZULWLQJ WKH LQWHUIDFH WKDW LW ZRXOG EH QLFH WR NQRZ ZKHQ D WDVN
ZDV FRPSOHWH� VR , WKUHZ LQ WKH EBUF$PNQMFUFE	
 PHWKRG� $QG� VSHDNLQJ RI GDWHV� , GHFLGHG ZKLOH
ZULWLQJ WKH LQWHUIDFH WKDW GDWHV ZRXOG DOZD\V EH UHWXUQHG DV D OVMM RU DV D &DUERQtړ GDWH� $BSCPO
LV D GHSHQGHQF\ ZKLFK /DUDYHO DXWRPDWLFDOO\ SXOOV LQ DQG LW SURYLGHV VRPH QLFH H[WHQVLRQV WR WKH
VWDQGDUG 3+3 'DWH7LPH FODVV�

'R \RXU RZQ WKLQJ
$V \RX IROORZ DORQJ� SOHDVH GRQ٧W FRS\ FRGH H[DFWO\ DV , KDYH FUHDWHG LW� ,QVWHDG� FXVWRPL]H
WKH WRGR WDVN WR ZKDW ZRUNV IRU \RX� , PHQWLRQHG VRPH H[DPSOHV HDUOLHU �OLNH FRQWH[W DQG
SULRULW\��

0DNH WKLV D SURMHFW \RX ZDQW WR XVH�

��

+RZ DERXW D 7R'R IDFDGH
,W RFFXUV WR PH DV ,٧P ZULWLQJ WKLV WKDW LW PD\ EH IXQ WR ZRUN WRZDUG D 7R'R IDFDGH� 7KHQ , FRXOG
GR WKLQJV OLNH�

� �JUFNT � 5PEP��MJTU	�XBJUJOH�
��HFU"MM	
�

� 5PEP��MJTU	�OFYU�BDUJPOT�
��BEE	5PEP��JUFN	�TPNFUIJOH OFX�

�

6RPHWKLQJ WR WKLQN DERXW�

7DVN&ROOHFWLRQΖQWHUIDFH

1RZ WKDW ZH KDYH D 5PEP5BTL GHILQHG �RU WKH LQWHUIDFH� DW OHDVW�� OHW٧V GHILQH DQ LQWHUIDFH WR PDQDJH
D FROOHFWLRQ RI WDVNV� 7KLV 5BTL$PMMFDUJPO*OUFSGBDF LV QRW WKH 5PEP-JTU� EXW WKH WDVNV ZLWKLQ WKH
5PEP-JTU�

, FRXOG XVH D EXLOW�LQ 3+3 W\SH� PD\EH "SSBZ0CKFDU IRU WKLV� EXW , UHDOO\ GRQ٧W NQRZ KRZ WKLV LV
JRLQJ WR EH XVHG� , H[SHFW WKDW WKH OLVW RI WDVNV ZLOO EH VRUWHG LQ VRPH VRUW RI VWDQGDUG IRUPDW� DQG
WKDW ,٧OO ZDQW WR EH DEOH WR DGG WR WKH FROOHFWLRQ� UHPRYH WDVNV IURP WKH FROOHFWLRQ� DQG PD\EH LWHUDWH
RYHU WKH FROOHFWLRQ�

)RU QRZ� /HW٧V MXVW FUHDWH DQ LQWHUIDFH ZLWK ZKDW ZH NQRZ LV QHHGHG� �,W ZRQ٧W VXUSULVH PH
LI WKLV FKDQJHV DV WKLQJV EHFRPH EHWWHU GHILQHG��

tړKWWSV���JLWKXE�FRP�EULDQQHVELWW�&DUERQ



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV ��

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5BTL$PMMFDUJPO*OUFSGBDF�QIQ

�

� JOUFSGBDF 5BTL$PMMFDUJPO*OUFSGBDF \

�

� ���

� � "EE B OFX UBTL UP UIF DPMMFDUJPO

� � !QBSBN 5PEP5BTL*OUFSGBDF �UBTL

�� ��

�� QVCMJD GVODUJPO BEE	5PEP5BTL*OUFSGBDF �UBTL
�

��

�� ���

�� � 3FUVSO UBTL CBTFE PO JOEFY

�� � !QBSBN JOUFHFS �JOEFY � JT GJSTU JUFN JO DPMMFDUJPO

�� � !SFUVSO 5PEP5BTL*OUFSGBDF 5IF 5PEP 5BTL

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO HFU	�JOEFY
�

��

�� ���

�� � 3FUVSO BSSBZ DPOUBJOJOH BMM UBTLT

�� � !SFUVSO BSSBZ "SSBZ PG 5PEP5BTL*OUFSGBDF PCKFDUT

�� ��

�� QVCMJD GVODUJPO HFU"MM	
�

��

�� ���

�� � 3FNPWF UIF TQFDJGJFE UBTL

�� � !QBSBN JOUFHFS �JOEFY 5IF UBTL UP SFNPWF

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO SFNPWF	�JOEFY
�

�� ^

��  �

3UHWW\ VWUDLJKWIRUZDUG� 7KLV ZLOO SUREDEO\ H[SDQG ZLWK DQRWKHU PHWKRG RU WZR� 5LJKW QRZ ,٧P
WKLQNLQJ ZH PD\ QHHG WR KDYH VRPH VRUW RI GJOE	
 PHWKRG� EXW ,٧OO ZDLW XQWLO , QHHG LW WR DGG LW
WR WKH GHILQLWLRQ�

1RWLFH WKH FRPPHQWV"
7KHVH LQWHUIDFHV FRQWDLQ PRUH GRFXPHQWDWLRQ WKDQ FRGH� ,I ,٧P ZRUNLQJ LQ D WHDP� WKHQ
WKLV LV SUHWW\ PXFK KRZ WKLQJV DUH GRFXPHQWHG� ,I ,٧P ZRUNLQJ E\ P\VHOI , VWLOO WHQG WR
GRFXPHQW WKH QRQ�REYLRXV WKLQJV OLNH H[FHSWLRQV DQG UHWXUQ YDOXHV�



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV ��

7KH :RQGHUIXO :RUOG RI )DFDGHV

,٧YH PHQWLRQHG IDFDGHV D FRXSOH RI WLPHV� /DUDYHO PDNHV KHDY\ XVH RI WKLV SDWWHUQ�

6R ZKDW" :KDWٟV VR JUHDW DERXW IDFDGHV"

,٧P VR JODG \RX DVNHG� )DFDGHV DOORZ \RX WR ZULWH H[SUHVVLYH FRGH VXFK DV�

� �VTFS � 6TFS��GJOE	�
�

� �JT%FCVH � $POGJH��HFU	�BQQ�EFCVH�
�

� �EBUB � $BDIF��HFU	�LFZ
�

6R ZKDW" ,W ORRNV OLNH VWDWLF FODVVHV�

<RX٧UH ULJKW� 7KH\ GR ORRN OLNH VWDWLF FODVVHV� EXW WKH\٧UH QRW� 6HH� WKH IDFDGH SDWWHUQ DOORZV \RXU
FRGH WR EH GHFRXSOHG IURP WKH DFWXDO LPSOHPHQWDWLRQ� 7KLV LV FUD]\ FRRO� VR OHW PH UHSHDW LW�

&RGH XVLQJ IDFDGHV LV GHFRXSOHG IURP WKH LPSOHPHQWDWLRQ�

1RZ LI WKDW GRHVQ٧W EORZ \RXU PLQG� , GRQ٧W NQRZ ZKDW ZLOO�

6R ZKDW" :K\ ZRXOG , ZDQW WR GR WKDW"

+PPP� , FDQ VHH \RX٧UH D VNHSWLF KHUH� 2U PD\EH \RX MXVW GRQ٧W OLNH WKH FXW RI P\ MLE� ,٧OO JLYH \RX
D IHZ UHDVRQV�

)DFDGH 5HDVRQ �� � 3UHWWLQHVV

/HW٧V IDFH LW� 7KH GHIDXOW ZD\ RI FUHDWLQJ REMHFWV KDV D ORW RI KRXVHZRUN LQYROYHG� <RX PXVW FUHDWH
DQ REMHFW� XVLQJ WKH QHZ NH\ZRUG� 7KHQ \RX PLJKW KDYH WR GR VRPH VSHFLDO VHWXS� )LQDOO\� \RX KDYH
D YDULDEOH FRQWDLQLQJ WKH REMHFW DQG \RX FDOO WKH PHWKRGV \RX ZDQW WR FDOO�

$OO WKDW LQLWLDO VHWXS KDSSHQV EHKLQG WKH VFHQHV�

:KHQ \RX PDNH WKH FDOO�

� �JT%FCVH � $POGJH��HFU	�BQQ�EFCVH�
�

<RX٧UH UHDOO\ RQO\ FRQFHUQHG DERXW JHWWLQJ WKDW GHEXJ IODJ� %XW ZKDW KDSSHQV EHKLQG WKH VFHQHV LV
/DUDYHO ORRNV DW \RXU FDOO DQG WKLQNV� +DYH , FUHDWHG D FRQILJ REMHFW EHIRUH" 1RSH� 7KHQ OHW PH FUHDWH
RQH� 1RZ ,ٟOO UHDG WKH DSS�SKS ILOH DQG PHUJH LQ VHWWLQJV IURP WKH HQYLURQPHQW RYHUULGHV� )LQDOO\� ,ٟOO
UHWXUQ WKDW YDOXH�

,Q P\ ERRN� $POGJH��HFU	
 LV MXVW SODLQ PRUH HOHJDQW�



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV ��

)DFDGH 5HDVRQ �� � 7HVWLQJ

7HVWLQJ LV WKH PRVW REYLRXV UHDVRQ WR XVH IDFDGHV� $QG /DUDYHO٧V 'BDBEF FODVV SURYLGHV QLFH
LQWHJUDWLRQ ZLWK 0RFNHU\tڔ IRU REMHFW PRFNLQJ� &RQVLGHU WKH IROORZLQJ�

)RU H[DPSOH�

� QVCMJD GVODUJPO BEE5XP/VNCFST	�B �C


� \

� SFUVSO "EEFS��BEEFN	�B �C
�

� ^

� GVODUJPO BEE5XP/VNCFST	�UFTU


� \

� "EEFS��TIPVME3FDFJWF	�BEEFN�
��PODF	
��XJUI	� �
��BOE3FUVSO	�
�

� �SFTVMU � BEE5XP/VNCFST	� �
�

� �UFTU��BTTFSU&RVBMT	�SFTVMU �
�

�� ^

$FWXDOO\� WKDW H[DPSOH LV D ELW FRQWULYHG� , QHHG WR XSGDWH LW� %XW WKH TIPVME3FDFJWF	
PHWKRG WKLQNV
٢2ND\� WKH\ ZDQW WR WHVW� VR ,ٟOO UHWXUQ D PRFN REMHFW LQVWHDG RI WKH VWDQGDUG "EEFS REMHFW�٣

,VQ٧W WKDW FRRO" �$W WKLV SRLQW ,٧P UHDOL]LQJ ,٧P XVLQJ WKH ZRUG FRRO ZD\ WRR PXFK� %XW� GDQJ LW� ,W LV
FRRO��

)DFDGH 5HDVRQ �� � $3Ζ 9HUVLRQV

+HUH٧V D FRPPRQ XVH FDVH IRU IDFDGHV� /HW٧V VD\ \RXU DSSOLFDWLRQ XVHV WKH '22*/( $3, 9����
8QIRUWXQDWHO\ 9��� LV JRLQJ WR EH UHWLUHG VRRQ� <RX٧UH ZRUNLQJ RQ 9��� WR UHSODFH LW�

<RXU DSSOLFDWLRQ FRGH XVLQJ WKLV $3, PLJKW EH VRPHWKLQJ OLNH�

� �VTFS � %PPHMF"1*��HFU6TFS	�LFZ
�

� JG 	 à �VTFS


� \

� %PPHMF"1*��DSFBUF6TFS	�LFZ �OBNF ���
�

� �VTFS � %PPHMF"1*��HFU6TFS	�LFZ
�

� ^

6R VRPHZKHUH LQ \RXU FRGH �OLNHO\ LQ WKH 'RRJOH 6HUYLFH 3URYLGHU� WKHUH٧V D VQLSSHW RI FRGH WKDW
ELQGV WKH IDFDGH %PPHMF"1* WR %PPHMF"QJ7FS���

tڔKWWSV���JLWKXE�FRP�SDGUDLF�PRFNHU\



&KDSWHU �� � 7KLQNLQJ DERXW WKH 7DVNV ��

� QVCMJD GVODUJPO SFHJTUFS	


� \

� �UIJT��BQQ<�EPPHMF�BQJ�> � �UIJT��BQQ��TIBSF	GVODUJPO	


� \

� SFUVSO OFX %PPHMF"QJ7FS���

� ^
�

� ^

$OO \RX QHHG WR GR LV FKDQJH WKH %PPHMF"QJ7�� WR \RXU QHZ YHUVLRQ DQG KRSHIXOO\ QR PRUH FRGH
FKDQJHV�

2EYLRXVO\� WKHUH DUH PRUH WKDQ WKUHH UHDVRQV WR XVH IDFDGHV� 7KRVH DUH MXVW WKH ILUVW
WKUHH WKDW FDPH WR PLQG�

)DFDGHV DUH SRZHUIXO
6LQFH HDUOLHU LQ WKLV FKDSWHU , KDG WKH LGHD WR LPSOHPHQW D 5PEP IDFDGH� , ZDQWHG WR JLYH
\RX VRPH EDFNJURXQG RQ ZK\ IDFDGHV PDNH VHQVH�



&KDSWHU �� � &UHDWLQJ WKH
7DVN/LVWΖQWHUIDFH

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FRGH WKH 7RGR/LVW,QWHUIDFH DQG UHFDS WKH VRXUFH FRGH FUHDWHG VR IDU�

7DVN/LVWΖQWHUIDFH

:H٧UH FUHDWLQJ DQRWKHU LQWHUIDFH� &UD]\ KXK"

,QLWLDOO\� , WKRXJKW ,٧G MXVW KDYH D 5PEP-JTU FODVV� EXW , DOUHDG\ GHILQHG WKH 5PEP3FQPTJUPSZ*OUFSGBDF
WR H[SHFW D 5PEP-JTU*OUFSGBDF� , FRXOG JR EDFN WR WKH 5PEP3FQPTJUPSZ*OUFSGBDF DQG FKDQJH LW WR
H[SHFW D 5PEP-JTU� EXW OHW٧V WKLQN WKLQJV WKURXJK�

ٰ $ UHSRVLWRU\ QHHGV WR EH DEOH WR UHWXUQ D WRGR OLVW �ZLWK WKH MPBE	
 PHWKRG��
ٰ $ WRGR OLVW QHHGV WR VDYH LWVHOI� RU WHOO WKH UHSRVLWRU\ WR TBWF	
�

$QG LQ ERWK FDVHV� , ZDQW WR GHDO ZLWK DEVWUDFWLRQV DQG XVH LQWHUIDFHV� 7KLV EHVW IROORZV WKH 62/,'
GHVLJQ SULQFLSOHV�

6R OHW٧V JHW WKLV LQWHUIDFH GHILQHG� &UHDWH WKH BQQ�TSD�(4%�&OUJUJFT�5BTL-JTU*OUFSGBDF�QIQ
DV IROORZV

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5BTL-JTU*OUFSGBDF�QIQ

�

� JOUFSGBDF 5BTL-JTU*OUFSGBDF \

�

� ���

� � -PBET UIF UBTL MJTU CZ JE

� ��

�� QVCMJD GVODUJPO MPBE	�JE
�



&KDSWHU �� � &UHDWLQJ WKH 7DVN/LVW,QWHUIDFH ��

��

�� ���

�� � 4BWF UIF UBTL MJTU

�� ��

�� QVCMJD GVODUJPO TBWF	
�

��

�� ���

�� � 3FUVSO UIF JE

�� ��

�� QVCMJD GVODUJPO JE	
�

��

�� ���

�� � *T UIF MJTU EJSUZ 

�� ��

�� QVCMJD GVODUJPO JT%JSUZ	
�

��

�� ���

�� � 3FUVSO B MJTU BUUSJCVUF

�� ��

�� QVCMJD GVODUJPO HFU	�OBNF
�

��

�� ���

�� � 4FU B MJTU BUUSJCVUF

�� ��

�� QVCMJD GVODUJPO TFU	�OBNF �WBMVF
�

��

�� ���

�� � 3FUVSO UIF UJUMF 	BMJBT GPS HFU	�UJUMF�



�� ��

�� QVCMJD GVODUJPO UJUMF	
�

��

�� ���

�� � "EE B OFX UBTL UP UIF DPMMFDUJPO

�� � !QBSBN 5PEP5BTL*OUFSGBDF �UBTL

�� ��

�� QVCMJD GVODUJPO BEE5BTL	5PEP5BTL*OUFSGBDF �UBTL
�

��

�� ���

�� � 3FUVSO B UBTL

�� ��

�� QVCMJD GVODUJPO HFU5BTL	�JOEFY
�

��



&KDSWHU �� � &UHDWLQJ WKH 7DVN/LVW,QWHUIDFH ��

�� ���

�� � 3FUVSO BMM UBTLT BT BO BSSBZ

�� ��

�� QVCMJD GVODUJPO BMM5BTLT	
�

��

�� ���

�� � 3FNPWF UIF TQFDJGJFE UBTL

�� ��

�� QVCMJD GVODUJPO SFNPWF5BTL	�JOEFY
�

�� ^

��  �

, WKUHZ LQ D JT%JSUZ	
PHWKRG� WKLQNLQJ WKDW LW PLJKW PDNH VHQVH WR NQRZ LI D 7RGR /LVW LV GLUW\ DQG
QHHGV WR EH VDYHG� 'XQQR LI WKDW٧OO VWLFN DURXQG�

&ULPLQ\� 7KLV VHHPV WR EH JHWWLQJ D ELW ORQJ IRU DQ LQWHUIDFH� +PPP� ,W ORRNV OLNH PRVW RI WKHVH
PHWKRGV DUH DFWXDOO\ JRLQJ WR EH ZUDSSHUV� :KDW GRHV LW ORRN OLNH LI , JURXS PHWKRGV E\ FDWHJRU\"

:UDSSHUV RQ WKH 5HSRVLWRU\
WKH MPBE	
 DQG TBWF	
 PHWKRGV FRXOG EH LPSOHPHQWHG DV VNLQQ\ ZUDSSHUV RQ WRS WKH
UHSRVLWRU\ REMHFW�

:UDSSHUV RQ WKH 7DVN &ROOHFWLRQ
WKH HFU5BTL	
� BMM5BTLT	
� DQG SFNPWF5BTL	
 PHWKRGV FRXOG EH LPSOHPHQWHG DV ZUDSSHUV
RQ WKH WDVN FROOHFWLRQ REMHFW�

0HWKRGV GHDOLQJ ZLWK OLVW SURSHUWLHV
WKH UHVW RI WKH PHWKRGV ZRXOG GHDO ZLWK SURSHUWLHV RI WKH OLVW LWVHOI�

,I , ZDV SDUDQRLG , PLJKW EH ZRUULHG DERXW WKH ,QWHUIDFH 6HJUHJDWLRQ 3ULQFLSOH� :H PLJKW EH RQ
WKH HGJH ZLWK WKH SULQFLSOH DQG LW SUREDEO\ ZRXOGQ٧W KXUW WR EUHDN WKH LQWHUIDFH DSDUW LQWR VPDOOHU
LQWHUIDFHV� %XW \RX NQRZ ZKDW" ,٧P QRW JRLQJ WR GR LW�

7KLV LV RQH RI WKRVH WKRXVDQG VPDOO OHYHO GHVLJQ GHFLVLRQV WKDW DUH PDGH ZKHQ FRGLQJ� $QRWKHU
SURJUDPPHU FRXOG YHU\ ZHOO EUHDN WKLQJV DSDUW GLIIHUHQWO\� ,٧P QRW WRR ZRUULHG DERXW WKH *OUFSGBDF
4FHSFHBUJPO 1SJODJQMF LQ WKLV FRQWH[W�

5HPHPEHU WKHUH٧V QR RQH ULJKW ZD\�

$ 0LQL�5HFDS

6R IDU ZH٧YH FUHDWHG IRXU LQWHUIDFHV�

�� 5PEP3FQPTJUPSZ*OUFSGBDF � 7KLV LQWHUIDFH GHILQHV RXU VWRUDJH�



&KDSWHU �� � &UHDWLQJ WKH 7DVN/LVW,QWHUIDFH ��

�� 5BTL$PMMFDUJPO*OUFSGBDF � 7KLV LQWHUIDFH GHILQHV D FROOHFWLRQ RI WDVNV�
�� 5BTL-JTU*OUFSGBDF � 7KLV LQWHUIDFH GHILQHV RXU 7RGR /LVW
�� 5PEP5BTL*OUFSGBDF � 7KLV LQWHUIDFH GHILQHV D VLQJOH WDVN�

0D\EH ,٧P EHLQJ D ELW LQFRQVLVWHQW RQ QDPLQJ DQG WKH 5BTL$PMMFDUJPO*OUFSGBDF VKRXOG EH
UHQDPHG WR 5PEP5BTL$PMMFDUJPO*OUFSGBDF DQG WKH 5BTL-JTU*OUFSGBDF VKRXOG EH UHQDPHG WR
5PEP5BTL-JTU*OUFSGBDF� EXW ,٧OO OHW LW VOLGH �IRU QRZ��

6R IDU , WKLQN ZH٧UH EXLOGLQJ D VLPSOH DQG VROLG IRXQGDWLRQ� 6RRQ ZH٧OO JHW WR DFWXDOO\ XVLQJ WKHVH
LQWHUIDFHV� EXW ILUVW , ZDQW WR WKLQN PRUH DERXW WKRVH WH[W ILOHV WKDW DUH JRLQJ WR KROG RXU WRGR OLVWV�



&KDSWHU �� � )RUPDW RI WKH WH[W ILOH

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO GHFLGH ZKDW WKH WH[W ILOHV KROGLQJ LQGLYLGXDO WRGR OLVWV ORRN OLNH� KRZ
WKH\٧UH IRUPDWWHG� DQG DQ\ UXOHV DVVRFLDWHG ZLWK WKH IRUPDW�

)LOH IRUPDWWLQJ UXOHV

:H ZDQW WR EH DEOH WR HGLW OLVWV ZLWK WH[W HGLWRUV� 6R WKH ILOH LWVHOI PXVW EH LQ WH[W IRUPDW�

ٰ 7KH ILUVW OLQH RI WKH ILOH FRQWDLQV WKH WLWOH �SUHSHQGHG ZLWK D KDVK PDUN ���
ٰ $IWHU WKH WLWOH DOO WKH WDVNV DUH OLVWHG� HDFK WDVN WDNHV D VLQJOH OLQH�
ٰ 7DVNV DUH JURXSHG ZLWK QH[W DFWLRQV ILUVW� IROORZHG E\ QRUPDO WDVNV� IROORZHG E\ FRPSOHWHG
WDVNV�

ٰ %ODQN OLQHV DUH VNLSSHG ZKHQ WKH ILOH LV UHDG�
ٰ %ODQN OLQHV DUH LQVHUWHG EHIRUH HDFK JURXS RI WDVNV ZKHQ WKH ILOH LV ZULWWHQ�

([DPSOH OLVW

��

� � -JTU 5JUMF

�

� � 'JSTU /FYU BDUJPO

� � 4FDPOE /FYU BDUJPO

�

� � 'JSTU JUFN PO UIF MJTU �EVF�����������

� /FYU JUFN PO UIF MJTU

� � -BTU JUFN PO UIF MJTU

�

�� Y ���������� 'JOJTI DIBQUFS UXP�

�� Y ���������� 'JOJTI DIBQUFS POF



&KDSWHU �� � )RUPDW RI WKH WH[W ILOH ��

5XOHV DERXW WKH WDVNV LQ D OLVW

ٰ 1H[W DFWLRQV EHJLQ ZLWK DQ �<TQBDF>

ٰ &RPSOHWHG WDVNV EHJLQ ZLWK Y<TQBDF>EBUF<TQBDF>

ٰ 1RUPDO OLVW WDVNV EHJLQ ZLWK �<TQBDF> EXW LI D OLQH LV PLVVLQJ WKDW IRUPDW� DQG GRHVQ٧W PDWFK
WKH RWKHU WZR IRUPDWV� LW LV FRQVLGHUHG D QRUPDO WDVN� �7KH ٢1H[W LWHP RQ WKH OLVW٣ LQ WKH DERYH
H[DPSOH��

ٰ 7DVNV DUH VWRUHG DOSKDEHWLFDOO\ ZLWKLQ WKH WDVN W\SH �QH[W DFWLRQ� QRUPDO�� EXW FRPSOHWHG LWHPV
DUH VWRUHG VRUWHG E\ FRPSOHWLRQ GDWH �GHVFHQGLQJ��

ٰ LI D ZRUG LQ WKH WDVN EHJLQV ZLWK �EVF� LW UHSUHVHQWV WKH GXH GDWH�

:KDW HOVH" 7KH RQO\ RWKHU WKLQJ , FDQ WKLQN RI LV WKDW ZH٧OO EH XVLQJ WKH QDPH RI WKH ILOH �WKH EDVH
ILOHQDPH� DV WKH OLVW LG�

$GG \RXU RZQ UXOHV
0D\EH \RX ZDQW FRQWH[WV WR DSSHDU ZLWKLQ WKH WDVN DV !IPNF RU !XPSL� RU PD\EH \RX DUH
XVLQJ SULRULWLHV DQG QRW QH[W DFWLRQV DQG KDYH WKH WRS SULRULW\ DSSHDU ZLWK D �<TQBDF>

EHIRUH LW� VHFRQG SULRULW\ D �<TQBDF>� +RZHYHU \RX٧UH FXVWRPL]LQJ WKH OLVW� PDNH QRWHV RQ
WKH IRUPDWWLQJ�

+RZ LQGLYLGXDO OLVWV DUH VRUWHG

6LQFH ZH٧OO EH GHDOLQJ ZLWK PXOWLSOH WRGR OLVWV� , ZDQW WR GHILQH KRZ WKH\٧UH VRUWHG ZKHQ , OLVW DOO P\
WRGR OLVWV� )RU H[DPSOH ,٧G OLNH WR LVVXH D FRPPDQG VLPLODU WR�

��

� � UPEP MJTUT

� :PVS UPEP MJTUT

� ���������������

� *OCPY � � JUFNT

� "DUJPOT � � JUFNT

� 8BJUJOH � � JUFN

� 4PNFEBZ � � JUFNT

� $BMFOEBS � �� JUFNT

�

�� #VJME 4QBDFTIJQ � � JUFNT

�� %FGFBU %FBUI � � JUFN



&KDSWHU �� � )RUPDW RI WKH WH[W ILOH ��

6RZKDW GR , KDYH KHUH" ,٧YH JRW WKH QRUPDO ٪EXFNHWV٫ RI WKLQJV DW WKH WRS� DQG ,٧YH JRW WKHP RUJDQL]HG
KRZ , OLNH� LQ WKH RUGHU , OLNH� 7KHQ DOO RI P\ SURMHFW OLVWV IROORZ WKHVH VWDQGDUG EXFNHWV LQ DOSKDEHWLFDO
RUGHU�

/HW٧V PRGLI\ WKH FRQILJXUDWLRQ DQG DGG WKH VWDQGDUG EXFNHWV� NQRZLQJ WKDW LQ WKH IXWXUH
ZKHQ , JHW WR WKH FRPPDQG WR OLVW WKH OLVWV� ,٧OO PDNH XVH RI LW� 0RGLI\ WKH WRS RI
BQQ�DPOGJH�BQQ�QIQ

� SFUVSO BSSBZ	

�

� �HTE� �� BSSBZ	

� �GPMEFS� �� ��IPNF�DIVDL�%PDVNFOUT�HTE��

� �FYUFOTJPO� �� ��UYU�

� �MJTU0SEFS� �� BSSBZ	

� �JOCPY� �BDUJPOT� �XBJUJOH� �TPNFEBZ� �DBMFOEBS�

� 


� �EFGBVMU-JTU� �� �BDUJPOT�

�� 


�� �� SFTU PG GJMF UIF TBNF

1RZ ZH KDYH FRQILJXUDWLRQ GDWD WKDW QRW RQO\ OLVWV WKH RUGHU RI P\ OLVWV� EXW GHILQHV WKH GHIDXOW OLVW�
, ILJXUHG WKH GHIDXOW OLVW ZLOO YHU\ OLNHO\ FRPH LQWR SOD\ ODWHU�

/LVW 3XUSRVH RU 6XEWLWOH
,W RFFXUV WR PH WKDW , PD\ IRUJHW ZKDW D SDUWLFXODU OLVW LV XVHG IRU� 6R� ,٧P DGGLQJ D UXOH ٴ
�7KH VHFRQG OLQH RI P\ OLVWٟV WH[W ILOH� LI LW EHJLQV DQG HQGV ZLWK SDUHQWKHVHV� WKHQ LWٟV D RQH
OLQH GHVFULSWLRQ RI WKH OLVW�

�,WٟV WHPSWLQJ IRU PH WR JR EDFN WR WKH WRS RI WKLV FKDSWHU DQG VLPSO\ UHYLVH P\ H[LVWLQJ VHW RI UXOHV
DQG H[DPSOH OLVW WR LQFOXGH VXEWLWOH� %XW ,ٟP WU\LQJ WR LOOXVWUDWH KRZ GHVLJQLQJ D V\VWHP LV DQ RUJDQLF�
QRQ�OLQHDU SURFHVV��

1RZ KDYH D OLVW WKDW ORRNV VRPHWKLQJ OLNH�



&KDSWHU �� � )RUPDW RI WKH WH[W ILOH ��

��

� � "DUJPOT

� 	5IFTF BSF NJTD BDUJPOT * DBO XPSL PO


�

� � 'JSTU /FYU BDUJPO

� � 4FDPOE /FYU BDUJPO �EVF�����������

�

� � 4PNFUIJOH FMTF UP EP

�

� Y ���������� 'JOJTI DIBQUFS UXP

�� Y ���������� 'JOJTI DIBQUFS POF

6QD]]\� ,٧P QRW H[DFWO\ IROORZLQJ WKH 0DUNGRZQ IRUPDW QRZ� EXW WKDW ZDV RQO\ D VWDUWLQJ SRLQW
DQ\ZD\�



&KDSWHU �� � $SSOLFDWLRQ )XQFWLRQV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO OLVW WKH IXQFWLRQV ZH ZDQW RXU DSSOLFDWLRQ WR SHUIRUP� $QG ZH٧OO PDS
RXW ZKDW XVLQJ D 5PEP IDFDGH FRXOG ORRN OLNH�

7LPH WR ILJXUH RXW ZKDW WKLV DSSOLFDWLRQ LV DFWXDOO\ JRLQJ WR GR� %\ WKH YHU\ QDWXUH RI ZKDW D WRGR
OLVW LV �QDPHO\� D OLVW RI LWHPV� XK� WR GR�� ZH٧YH EHHQ DEOH WR GR WKH SODQQLQJ VR IDU� EXW QRZ OHW٧V JHW
WR WKH QLWW\�JULWW\�

/DXQGU\ OLVW RI IXQFWLRQV

)XQFWLRQV GHDOLQJ ZLWK /LVWV

&UHDWH 1HZ /LVW
:H ZDQW WR EH DEOH WR HDVLO\ FUHDWH QHZ WRGR OLVWV IRU QHZ SURMHFWV�

/LVW /LVWV
:H ZDQW WR OLVW DOO RXU WRGR OLVWV�

(GLW /LVW
:H ZDQW WR EH DEOH WR HGLW WKH DWWULEXWHV RI D OLVW �VXFK DV WLWOH� VXEWLWOH�

'HOHWH /LVW
:H ZDQW WR GHOHWH OLVWV� PD\EH DUFKLYH WKHP"

)XQFWLRQV GHDOLQJ ZLWK 7DVNV

$GG 7DVN
:H ZDQW WR EH DEOH WR DGG WDVNV WR D VSHFLILF �RU GHIDXOW� OLVW

/LVW 7DVNV
:H ZDQW WR VHH DOO WKH WDVNV RQ D OLVW� �2U HYHQ DFURVV DOO OLVWV�� $QG ZH٧OO QHHG WKH DELOLW\ WR
ILOWHU WDVNV WR VKRZ RQO\ 1H[W $FWLRQV� RU FRPSOHWHG�

(GLW 7DVN
:H ZDQW WR EH DEOH WR HGLW GHWDLOV DERXW WKH WDVN� 7KLV LQFOXGHV PDUNLQJ D WDVN FRPSOHWH�
WRJJOLQJ WKH ٪1H[W $FWLRQ٫ VWDWH�



&KDSWHU �� � $SSOLFDWLRQ )XQFWLRQV ��

5HPRYH 7DVN
:H ZDQW WR EH DEOH WR GHOHWH D WDVN IURP D OLVW�

0RYH 7DVN
:H ZDQW WR EH DEOH WR PRYH WDVNV IURP RQH OLVW WR DQRWKHU

6HDUFK IRU 7DVN
:H ZDQW WR EH DEOH WR VHDUFK WKURXJK WKH OLVWV IRU D SDUWLFXODU WDVN�

<RXU 7XUQ
+RZ KDYH \RX FXVWRPL]HG WKH OLVW VR IDU" $UH WKHUH DGGLWLRQDO WKLQJV \RX٧G OLNH WR
DFFRPSOLVK" $GGLWLRQDO IXQFWLRQDOLW\" 0D\EH \RX ZDQW WR VKRZ DOO WDVNV ZLWK D FHUWDLQ
FRQWH[W" 2U PD\EH PRYH FRPSOHWHG WDVNV WR D PRQWKO\ DUFKLYH� :KDWHYHU LW LV� QRZ٧V WKH
WLPH WR WKLQN WKURXJK ZKDW IXQFWLRQV \RX ZDQW WR DGG�

8VLQJ D 7RGR )DFDGH

,Q DQ HDUOLHU FKDSWHU , PHQWLRQHG LW ZRXOG EH FRRO WR FUHDWH D 7RGR IDFDGH� , VWLOO WKLQN WKDW٧V D SUHWW\
QLIW\ LGHD�

+RZ ZRXOG WKLV IDFDGH ZRUN" :KDW ZRXOG LW ORRN OLNH LI ZH DOUHDG\ KDG LW GHYHORSHG DQG ZDQWHG
WR XVH LW"

,٧OO ZULWH VRPH 3+3 FRGH WR SHUIRUP WKH IXQFWLRQV RXWOLQHG DERYH XVLQJ D 7RGR IDFDGH� 2EYLRXVO\�
WKLV FRGH ZRQ٧W ZRUN \HW� ,W٧V RQO\ WR LOOXVWUDWH KRZ WKH 7RGR IDFDGH VKRXOG RSHUDWH�

� �� $SFBUF B OFX MJTU

� 5PEP��NBLF-JTU	�QSPKFDU�B� �/FX -JTU 5JUMF�
�

�

� �� (FU MJTU PG BMM UIF MJTUT

� �MJTUT � 5PEP��BMM-JTUT	
�

�

� �� &EJU MJTU

� 5PEP��HFU	�QSPKFDU�B�


� ��TFU	�UJUMF� �5BTLT GPS 1SPKFDU "�


�� ��TBWF	
�

��

�� �� %FMFUF MJTU 	*�MM BSDIJWF JU JOTUFBE


�� 5PEP��HFU	�QSPKFDU�B�


�� ��BSDIJWF	
�

��



&KDSWHU �� � $SSOLFDWLRQ )XQFWLRQV ��

�� �� "EE UBTL

�� 5PEP��HFU	�QSPKFDU�B�
�

�� ��BEE5BTL	�"OPUIFS UIJOH UP EP�


�� ��TBWF	
�

��

�� �� -JTU UBTLT

�� �UBTLT � 5PEP��HFU	�QSPKFDU�B�
��BMM5BTLT	
�

��

�� �� &EJU UBTL

�� 5PEP��HFU	�QSPKFDU�B�


�� ��TFU5BTL	� �/FX UBTL EFTDSJQUJPO�


�� ��TBWF	
�

��

�� �� 3FNPWF UBTL

�� 5PEP��HFU	�QSPKFDU�B�


�� ��SFNPWF5BTL	�


�� ��TBWF	
�

��

�� �� .PWF UBTL

�� �MJTU� � 5PEP��HFU	�QSPKFDU�B�
�

�� �MJTU� � 5PEP��HFU	�QSPKFDU�C�
�

�� �MJTU���BEE5BTL	�MJTU���HFU5BTL	�



�� ��TBWF	
�

�� �MJTU���SFNPWF5BTL	�


�� ��TBWF	
�

1RZ ZRXOGQ٧W WKDW EH QLIW\ LI ZH FRXOG ZULWH FRGH DV VW\OLVK DV WKDW" :H ZLOO�

2QH WKLQJ ,٧P QRWLFLQJ LV WKH DERYH FRGH XVHV D ORW RI PHWKRG FKDLQLQJ�

0HWKRG &KDLQLQJ
0HWKRG FKDLQLQJ LV D WHFKQLTXH ZKHUH PHWKRGV RI DQ REMHFW UHWXUQ WKH REMHFW ZKHQ
FRPSOHWH� 7KLV DOORZV FRGH WR EH VWUXFWXUHG OLNH�

� �PCK��NFUIPE�	�BSH�
��NFUIPE�	�BSH�
��NFUIPE�	
�

,W٧V DQ LPSRUWDQW SDUW RI HOHJDQW FRGLQJ�

,٧OO ZDQW WR XSGDWH WKH GRFXPHQWDWLRQ RI WKH LQWHUIDFHV WR UHIOHFW WKH PHWKRG FKDLQLQJ� , FRXOG GR LW
QRZ� EXW , WKLQN ,٧OO ZDLW XQWLO ZH UHYLVLW WKH LQGLYLGXDO PHWKRGV�



&KDSWHU �� � )DFDGH 3ODQQLQJ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ,٧OO GLVFXVV ZKDW٧V LQYROYHG LQ VHWWLQJ XS D )DFDGH LQ /DUDYHO� :H٧OO FUHDWH D
IHZ FODVVHV DQG GR D FRXSOH XQLW WHVWV�

)DFDGH &RPSRQHQWV

7KHUH DUH WKUHH FRPSRQHQWV WR FUHDWLQJ D IDFDGH LQ /DUDYHO�

�� 7KH )DFDGH FODVV VKHOO
�� 7KH )DFDGH LPSOHPHQWDWLRQ
�� 7KH VHWXS WR WLH WKLQJV WRJHWKHU

/HW٧V EUHDN WKHVH GRZQ�

7KH 7RGR )DFDGH &ODVV 6KHOO

/DUDYHO SURYLGHV D EDVH FODVV IRU IDFDGHV� *MMVNJOBUF=4VQQPSU='BDBEFT='BDBEF� <RX FDQ ILQG
WKLV LQ WKH WFOEPS�MBSBWFM�GSBNFXPSL�TSD�*MMVNJOBUF�4VQQPSU�'BDBEFT GLUHFWRU\� LQ WKH ILOH
'BDBEF�QIQ�

%URZVH WKH /DUDYHO &RGH
6LQFH FRPSRVHU LQVWDOOV ODUDYHO LQ RXU WFOEPS GLUHFWRU\� LW٧V HDV\ WR EURZVH
WFOEPS�MBSBWFM�GSBNFXPSL�TSD� DQG YLHZ DQ\ RI WKH FODVVHV� 'R WKLV� ,W٧V DQ H[FHOOHQW
ZD\ WR OHDUQ�

, FDOO WKLV D VKHOO FODVV EHFDXVH LW LV VXSHU�VLPSOH� \RX QHHG RQO\ LPSOHPHQW RQH PHWKRG�

/HW٧V VD\ ZH٧UH JRLQJ WR FDOO RXU )DFDGH &ODVV 6KHOO (4%=1SPWJEFST=5PEP'BDBEF�QIQ� �8VLQJ WKH
ORFDWLRQ (4%�1SPWJEFST LV D FRPSOHWHO\ DUELWUDU\ GHFLVLRQ� , NQRZ ,ٟP JRLQJ WR VWLFN VRPH FRGH WR WLH
WKLQJV WRJHWKHU LQ WKLV IROGHU� VR , MXVW GHFLGHG WR NHHS HYHU\WKLQJ LQ WKDW IROGHU� ,I WKLV DSSOLFDWLRQ
KDV D ORW RI IDFDGHV� ,ٟG SUREDEO\ EUHDN WKLQJV DSDUW GLIIHUHQWO\ DQG VWLFN WKLV FODVV LQ D (4%�'BDBEFT
IROGHU��



&KDSWHU �� � )DFDGH 3ODQQLQJ ��

6LQFH WKH IDFDGH FODVV VKHOO LV VR VPDOO� OHW٧V LPSOHPHQW LW QRZ� &UHDWH WKH
BQQ�TSD�(4%�1SPWJEFST�5PEP'BDBEF�QIQ ILOH DV RXWOLQHG EHORZ�

� � QIQ OBNFTQBDF (4%=1SPWJEFST�

�

� VTF *MMVNJOBUF=4VQQPSU='BDBEFT='BDBEF�

�

� DMBTT 5PEP'BDBEF FYUFOET 'BDBEF \

�

� QSPUFDUFE TUBUJD GVODUJPO HFU'BDBEF"DDFTTPS	


� \

� SFUVSO �UPEP��

�� ^

�� ^

��  �

<HS� WKDW٧V WKH IXOO LPSOHPHQWDWLRQ RI WKH FODVV� 6HH ZK\ , FDOO LW D VKHOO FODVV" 7KH PHWKRG
HFU'BDBEF"DDFTTPS	
 UHWXUQV WKH QDPH RI WKH LPSOHPHQWDWLRQ FODVV� :HOO� WKDW٧V QRW H[DFWO\ WUXH١
LW٧V QRW UHWXUQLQJ D FODVV QDPH� LW٧V UHWXUQLQJ WKH QDPH RI WKH ELQGLQJ LQ WKH ,R& &RQWDLQHU� 7KLV
ZD\ WKH SDUHQW 'BDBEF FODVV NQRZV KRZ WR PDNH DQ LQVWDQFH RI WKH LPSOHPHQWDWLRQ FODVV�

'RQ٧W ZRUU\ LI WKLV GRHVQ٧W PDNH SHUIHFW VHQVH \HW� ,W ZLOO E\ WKH WLPH \RX UHDFK WKH HQG RI WKLV
FKDSWHU�

7KLV FODVV LV VR VLPSOH� ,٧P QRW GRLQJ XQLW WHVWLQJ� EXW IURP WKLV SRLQW IRUZDUG ZH٧OO VWDUW DGGLQJ XQLW
WHVWV ZKHUH LW PDNHV VHQVH�

7KH 7RGR )DFDGH ΖPSOHPHQWDWLRQ

7KH QH[W WKLQJ ZH QHHG WR LPSOHPHQW LV WKH FODVV WKDW DFWXDOO\ GRHV WKH ZRUN� 5HPHPEHU� WKH IDFDGH
ZLOO DXWRPDWLFDOO\ ORDG WKH FODVV ERXQG WR UPEP� 7KLV FODVV QHHGV WR KDYH D NBLF-JTU	
 PHWKRG WKDW
JHWV FDOOHG ZKHQ ZH W\SH 5PEP��NBLF-JTU	
�

&UHDWH WKH IROORZLQJ ILOH LQ BQQ�TSD�(4%�1SPWJEFST�5PEP.BOBHFS�QIQ� 5LJKW QRZ ,٧P
JRLQJ WR FUHDWH D VLQJOH� VWXSLG PHWKRG ZKLFK ZH FDQ XVH LQ D WHVW ZKHQ ZH WLH WKLQJV
WRJHWKHU WR PDNH VXUH WKH\٧UH WLHG WRJHWKHU FRUUHFWO\�



&KDSWHU �� � )DFDGH 3ODQQLQJ ��

� � QIQ OBNFTQBDF (4%=1SPWJEFST�

�

� DMBTT 5PEP.BOBHFS \

�

� ���

� � " TUVQJE NFUIPE GPS UFTUJOH

� ��

� QVCMJD GVODUJPO JN"5FBQPU	


� \

�� SFUVSO á*�N B UFBQPU�á�

�� ^

�� ^

��  �

7HVWLQJ WKH 7RGR )DFDGH ΖPSOHPHQWDWLRQ

/HW٧V VHW XS D VLPSOH XQLW WHVW IRU WKH 5PEP.BOBHFS� <RX VKRXOG DOUHDG\ KDYH SKSXQLW
LQVWDOOHG IURP WKH EHJLQQLQJ RI &KDSWHU ��� /HW٧V PDNH VXUH LW ZRUNV�

� _� DE HTE

� _�HTE� QIQVOJU

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM

�

� �

�

� 5JNF� � TFDPOET .FNPSZ� ����.C

��

�� 0, 	� UFTU � BTTFSUJPO


/DUDYHO ORYHV \RXU FRGH� ,W UHDOO\ GRHV� 7KDW٧V ZK\ LW ZDQWV LW WR ZRUN� 7R KHOS \RX LW LQVWDOOV
QIQVOJU�YNM DXWRPDWLFDOO\� DOO FRQILJXUHG DQG UHDG\ IRU \RX WR XVH�

/HW٧V FUHDWH D XQLW WHVW IRU WKH 7RGR )DFDGH� &UHDWH WKH GLUHFWRU\ BQQ�UFTUT�(4%�1SPWJEFST
DQG ZLWKLQ WKH GLUHFWRU\ FUHDWH WKH ILOH 5PEP.BOBHFS5FTU�QIQ ZLWK WKH FRQWHQW EHORZ�



&KDSWHU �� � )DFDGH 3ODQQLQJ ��

� � QIQ

� �� 'JMF� BQQ�UFTUT�(4%�1SPWJEFST�5PEP.BOBHFS5FTU�QIQ

�

� VTF (4%=1SPWJEFST=5PEP.BOBHFS�

�

� DMBTT 5PEP.BOBHFS5FTU FYUFOET 5FTU$BTF \

�

� QVCMJD GVODUJPO UFTU*N"5FBQPU	


� \

�� �PCK � OFX 5PEP.BOBHFS�

�� �UIJT��BTTFSU&RVBMT	�PCK��JN"5FBQPU	
 á*�N B UFBQPU�á
�

�� ^

�� ^

��  �

:KDW ZH٧UH GRLQJ KHUH LV FUHDWLQJ D QHZ 5PEP.BOBHFS REMHFW DQG PDNLQJ VXUH LW WKLQNV LW٧V D WHDSRW�

5XQ 3+3 8QLW DJDLQ WR PDNH VXUH \RX KDYH WZR WHVWV DQG WZR DVVHUWLRQV�

� _� DE HTE

� _�HTE� QIQVOJU

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM

�

� �

�

� 5JNF� � TFDPOET .FNPSZ� ����.C

��

�� 0, 	� UFTU � BTTFSUJPOT


, PRVWO\ XVH WKH ��UBQ RSWLRQ RI SKSXQLW VR , FDQ VHH ZKDW٧V KDSSHQLQJ EHWWHU�



&KDSWHU �� � )DFDGH 3ODQQLQJ ��

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� ����

6RPH SHRSOH SUHIHU WKH ��UFTUEPY RSWLRQ RI SKSXQLW�

� _� DE HTE

� _�HTE� QIQVOJU ��UFTUEPY

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�DI���QIQVOJU�YNM

�

� &YBNQMF

� <Y> #BTJD FYBNQMF

�

�� 5PEP.BOBHFS

�� <Y> *N B UFBQPU

:H٧UH UHDG\ WR PRYH RQ WR WKH WKLUG VWHS LPSOHPHQWLQJ D RXU IDFDGH�

7\LQJ WKLQJV WRJHWKHU

7KH ILQDO VWHS RQ XVLQJ IDFDGHV LV WR WLH HYHU\WKLQJ WRJHWKHU� 7KLV FDQ EH DV VLPSOH DV ELQGLQJ WKH
5PEP.BOBHFS WR WKH ,R& FRQWDLQHU� %XW /DUDYHO %HVW 3UDFWLFHV LQYROYHV WKUHH GLVWLQFW VWHSV�

�� &UHDWLQJ D 6HUYLFH 3URYLGHU WR SHUIRUP DQ\ ELQGLQJV�
�� &RQILJXULQJ WKH DSSOLFDWLRQ WR XVH WKH 6HUYHU 3URYLGHU�
�� $OLDVLQJ WKH )DFDGH

6WHS � � &UHDWLQJ D 6HUYLFH 3URYLGHU� &UHDWH WKH 5PEP4FSWJDF1SPWJEFS�QIQ ILOH LQ WKH
BQQ�TSD�(4%�1SPWJEFST GLUHFWRU\ ZLWK WKH IROORZLQJ FRQWHQW�



&KDSWHU �� � )DFDGH 3ODQQLQJ ��

� � QIQ OBNFTQBDF (4%=1SPWJEFST�

�

� �� 'JMF� BQQ�TSD�(4%�1SPWJEFST�5PEP4FSWJDF1SPWJEFS�QIQ

�

� VTF *MMVNJOBUF=4VQQPSU=4FSWJDF1SPWJEFS�

�

� DMBTT 5PEP4FSWJDF1SPWJEFS FYUFOET 4FSWJDF1SPWJEFS \

�

� ���

�� � 3FHJTUFS UIF TFSWJDF QSPWJEFS

�� ��

�� QVCMJD GVODUJPO SFHJTUFS	


�� \

�� �UIJT��BQQ<�UPEP�> � �UIJT��BQQ��TIBSF	GVODUJPO	


�� \

�� SFUVSO OFX 5PEP.BOBHFS�

�� ^
�

�� ^

�� ^

��  �

:KDW ZH٧UH GRLQJ KHUH LV FUHDWLQJ D VHUYLFH SURYLGHU WKDW ZLOO ELQG D 5PEP.BOBHFS WR WKH ,R&
FRQWDLQHU ZLWK D NH\ QDPHG UPEP�

7R 'HIHU RU 1RW 7R 'HIHU� 7KDW LV WKH TXHVWLRQ�
:KHWKHU ٞWLV QREOHU LQ PLQG WR VXIIHU� XK� 2ND\� :KHQ WKH TXHVWLRQ DULVHV ZKHWKHU WR GHIHU
VHUYLFH SURYLGHU ORDGLQJ RU QRW� DVN \RXUVHOI LI WKH VHUYLFHV SURYLGHG DUH QHHGHG RQ HYHU\
�RU PRVW� UHTXHVWV� ,I VR� GRQ٧W GHIHU WKHP� 7KDW٧V ZKDW ZH GLG DERYH� ,I \RX٧G OLNH WR GHIHU
ORDGLQJ WKH VHUYLFHV WR RQO\ ZKHQ QHHGHG� WKHQ VHW WKH �EFGFS IODJ DQG LPSOHPHQW WKH
QSPWJEFT	
 PHWKRG RI \RXU SURYLGHU�

&DUHIXO RI UHJLVWHU��
�:RZ� 7ZR WLSV LQ D URZ ٬ KDYH ZH UHDFKHG VRPH VRUW RI WLSSLQJ SRLQW" *URDQ� +H\� , FDQ
JURDQ DW P\ RZQ SXQV� , GR LW DOO WKH WLPH�� 1HYHU FDOO VHUYLFHV ZLWKLQ WKH SFHJTUFS	
ZKLFK
DUH SURYLGHG E\ DQRWKHU VHUYLFH SURYLGHU� ,I WKLV LV QHHGHG� GR LW LQ D CPPU	
 PHWKRG RI WKH
SURYLGHU LQVWHDG�

1RZ ZH KDYH D VLPSOH OLWWOH 5PEP4FSWJDF1SPWJEFS� OHW٧V PDNH WKH DSS XVH LW�

6WHS � � &RQILJXUH WKH DSS WR XVH WKH 5PEP4FSWJDF1SPWJEFS� $W WKH HQG RI QSPWJEFST<>
DUUD\ LQ BQQ�DPOGJH�BQQ�QIQ� DGG WKH IROORZLQJ OLQH�
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� �QSPWJEFST� �� BSSBZ	

�

� �� FOE PG BSSBZ

� �(4%=1SPWJEFST=5PEP4FSWJDF1SPWJEFS�

� 


(DV\ DV SLH� WKH QH[W VWHS LV MXVW DV HDV\�

6WHS � � $OLDV WKH IDFDGH� ,Q WKH VDPH ILOH �BQQ�DPOGJH�BQQ�QIQ� DGG WKH IROORZLQJ OLQH WR
WKH ERWWRP RI WKH BMJBTFT<> DUUD\�

� �BMJBTFT� �� BSSBZ	

�

� �� FOE PG BSSBZ

� �5PEP� �� �(4%=1SPWJEFST=5PEP'BDBEF�

� 


7KHQ UXQ DPNQPTFS EVNQ�BVUP

� � DPNQPTFS EVNQ�BVUP

$W WKLV SRLQW� WKHRUHWLFDOO\� ZH FDQ XVH 5PEP��JN"5FBQPU	
 LQ RXU FRGH� 6R� ZK\ QRW WHVW LW"

7HVWLQJ WKH 7RGR )DFDGH

1RUPDOO\� , OLNH WR VWUXFWXUH XQLW WHVWV XVLQJ VDPH GLUHFWRU\ KLHUDUFK\ DV WKH VRXUFH FRGH� 7KLV PDNHV
LW HDV\ WR NQRZ ZKHUH \RXU WHVWV DUH� 3OXV \RX FDQ GR VRPH RWKHU WULFNV OLNH DXWRPDWLF WHVWLQJ ZKHQ
\RXU VRXUFH FRGH FKDQJHV� �6HH -HIIHU\ :D\ٟV /DUDYHO 7HVWLQJ 'HFRGHGuڍ IRU GHWDLOV��

, VXSSRVH ZH FRXOG JR LQ DQ FUHDWH WHVW ILOHV IRU WKH 5PEP4FSWJDF1SPWJEFS� EXW ,٧P OD]\ DQG DP MXVW
JRLQJ WR DGG DQRWKHU WHVW WR RXU H[LVWLQJ 5PEP.BOBHFS5FTU�QIQ� 5HDOO\� DOO ,٧P ZRUULHG DERXW LV WKDW
WKLQJV DUH VHW XS DQG WLHG WRJHWKHU FRUUHFWO\ IRU XVLQJ WKH IDFDGH�

$GG WKH IROORZLQJ PHWKRG WR UFTUT�(4%�1SPWJEFST�5PEP.BOBHFS5FTU�QIQ

uڍKWWS���OHDQSXE�FRP�ODUDYHO�WHVWLQJ�GHFRGHG



&KDSWHU �� � )DFDGH 3ODQQLQJ ��

� QVCMJD GVODUJPO UFTU'BDBEF	


� \

� �UIJT��BTTFSU&RVBMT	5PEP��JN"5FBQPU	
 á*�N B UFBQPU�á
�

� ^

$QG QRZ� OHW٧V WHVW LW �ILQJHUV FURVVHG�

� _�HTE � QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� ����

:22 +22� :RUNV ILUVW WLPH� �:HOO� ILUVW WLPH DIWHU , IL[HG D W\SR \RXٟOO QHYHU NQRZ DERXW��
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ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧UH JRLQJ WR FKDQJH VRPH FODVV DQG ILOHQDPHV IRU FRQVLVWHQF\�

5HPHPEHU D IHZ FKDSWHUV EDFN ZKHQ , QRWHG VRPH RI P\ QDPLQJ ZDV LQFRQVLVWHQW" ,Q SODFHV , XVHG
5BTL-JTU*OUFSGBDF DQG WKHQ , XVHG 5PEP5BTL*OUFSGBDF� :K\ QRW 5PEP5BTL-JTU*OUFSGBDF"

:HOO� , VWDUWHG WKLQNLQJ� ٢:K\ HYHQ KDYH WKH ZRUG ٞWRGRٟ LQ FODVV DQG LQWHUIDFH QDPHV" , PHDQ� WKLV
ZKROH VWLQNLQ DSSOLFDWLRQ LV D WRGR PDQDJHU�٣

+RZ DERXW WKH VRXUFH RUJDQL]DWLRQ" 7KH &OUJUJFT GLUHFWRU\ LV ILQH� ,٧YH JRW LQWHUIDFHV IRU WKH
FROOHFWLRQ� WKH OLVW� DQG WKH WDVN� 7KDW VHHPV WR PDNH VHQVH� 7KH RQO\ RWKHU GLUHFWRU\ LQ ZKLFK
WKHUH٧V VRXUFH FRGH LV WKH 1SPWJEFST GLUHFWRU\� ,W FRQWDLQV WKH SURYLGHU� WKH WRGR IDFDGH� DQG WKH
WRGR PDQDJHU� ,٧P QRW JRLQJ WR FKDQJH DQ\WKLQJ WKHUH \HW� EXW SDUW RI PH ZDQWV WR PRYH WKH IDFDGH
DQG PDQDJHU RXW RI WKHUH� ,I \RX ZDQW WR� WKHQ KDYH DW LW�

1RZ٧V D JRRG SRLQW WR FOHDQ WKLV XS EHFDXVH ZH GRQ٧W KDYH ORWV RI FRGH \HW�

��

ΖWȇV 0HVV\
,I , ZDV VLPSO\ ZULWLQJ WKLV DSSOLFDWLRQ� ,٧G MXVW JR EDFN� TXLFNO\ UHIDFWRU� FKDQJH QDPHV� HWF�� DQG
EH GRQH� %XW SDUW RI P\ JRDO ZLWK WKLV ERRN LV WR LOOXVWUDWH KRZ PHVV\ WKH SURFHVV RI GHVLJQ DQG
GHYHORSPHQW FDQ EH� ,W٧V PXFK PRUH ZRUN IRU PH WR H[SODLQ WKHVH WKLQJV� DQG ZK\ WR GR WKHP�
WKDQ LW LV WR JR EDFN DQG VLPSO\ IL[ WKHP�

%XW ,٧P NHHSLQJ WKH SURFHVV UHDO� ��

ΖQ WKH IRJJ\ ZRRGV

7KLV LV KRZ FRGLQJ RIWHQ LV IRU PH� ,٧OO VWDUW D SURMHFW DQG LW٧V OLNH ,٧P LQ P\ FDU DW QLJKW� WUDYHOLQJ
WKURXJK WKH ZRRGV� ,W٧V IRJJ\ RXWVLGH� , RQO\ VHH WKH ZRRGV LQ IURQW RI PH LOOXPLQDWHG E\ P\
KHDGOLJKWV� 7KHUH DUH D IHZ FU\VWDO FOHDU VHFWLRQV RI WKH ZRRGV OLW E\ JLDQW VSRWOLJKWV VKLQLQJ GRZQ
IURP WKH VN\� EXW IRU WKH PRVW SDUW ,٧P WUDYHOLQJ LQWR WKH XQNQRZQ� WU\LQJ WR PDNH P\ ZD\ WR RQH
RI WKRVH EULJKWO\ OLW SODFHV�
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/XFNLO\� P\ FDU LV HTXLSSHG ZLWK PDJLF KHDGOLJKWV DQG RQFH , OLJKW XS SDUW RI WKH ZRRGV� LW VWD\V OLW�
9HU\ RIWHQ , PDNH P\ ZD\ WR D FOHDU SODFH DQG GLVFRYHU WKHUH ZDV D VKRUWFXW , PLVVHG� RU D GLIIHUHQW
URXWH WKDW ZDV SDYHG ZKHQ , MXVW VWXPEOHG DORQJ D JUDYHO URDG� 6R ,٧OO EDFN XS DQG VSHHG WKURXJK
WKH QHZ DQG EHWWHU ZD\� ,Q RWKHU ZRUGV� UHIDFWRULQJ�

�,ٟP QRW VD\LQJ WKLV LV KRZ LW LV IRU HYHU\RQH� UHPHPEHU ٢(YHU\ 3URJUDPPHU LV 'LIIHUHQW٣� 7KLV LV KRZ
LW LV IRU PH��

7DVN/LVWΖQWHUIDFH

7KH ILUVW ILOH ,٧P SLFNLQJ LV WKH 5BTL-JTU*OUFSGBDF� ,٧P VWDUWLQJ KHUH EHFDXVH LW KDV DOO WKRVH PHWKRGV
GHILQHG DQG WKDW ZDV NLQG RI EXJJLQJ PH�

+HUH٧V D OLVW RI WKH FKDQJHV , PDGH�

ٰ 5HQDPHG ILOH WR -JTU*OUFSGBDF�QIQ FDXVH WKDW٧V FOHDQHU ٴ LW٧V D WRGR OLVW� DQG ZH DOUHDG\
NQRZ HYHU\WKLQJ LV WRGR UHODWHG LQ WKLV SURMHFW�

ٰ 5HQDPHG WKH LQWHUIDFH WR -JTU*OUFSGBDF WRR�
ٰ 5HQDPHG BEE5BTL	
 PHWKRG WR UBTL"EE	


ٰ 5HQDPHG HFU5BTL	
 PHWKRG WR MXVW SODLQ UBTL	
� DOORZLQJ PH WR DGG WKH UBTL(FU	
 IRU
UHWXUQLQJ D WDVNV DWWULEXWH DW WKH OLVW OHYHO�

ٰ 5HQDPHG BMM5BTLT	
 PHWKRG WR UBTLT	


ٰ 5HQDPHG SFNPWF5BTL	
 PHWKRG WR UBTL3FNPWF	


ٰ , UHRUJDQL]HG WKH PHWKRGV� RUJDQL]LQJ WKHP E\ FDWHJRU\

7KH UHDVRQ IRU WKRVH WDVN UHQDPHV LV EHFDXVH QRZ LW٧V YHU\ DSSDUHQW WKDW WKRVH PHWKRGV DUH GRLQJ
VRPHWKLQJ ZLWK WDVNV� QRW WKH OLVW LWVHOI� , ZDQW WR NHHS WKH PHWKRG QDPH UHPLQGLQJ PH RI WKLV IDFW�

, DOVR WKUHZ LQ UBTL$PVOU	
� UBTL(FU	
� UBTL4FU	
 DQG JT"SDIJWFE	
 DQG IOHVKHG RXW WKH GRFX�
PHQWDWLRQ�

7KH QHZ YHUVLRQ LV EHORZ�

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� JOUFSGBDF -JTU*OUFSGBDF \

�

� �� -JTU BUUSJCVUFT �������������������������

�

� ���

� � 3FUVSO UIF JE

� ��

�� QVCMJD GVODUJPO JE	
�
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��

�� ���

�� � *T UIF MJTU BSDIJWFE 

�� � !SFUVSO CPPM

�� ��

�� QVCMJD GVODUJPO JT"SDIJWFE	
�

��

�� ���

�� � *T UIF MJTU EJSUZ 

�� � !SFUVSO CPPM

�� ��

�� QVCMJD GVODUJPO JT%JSUZ	
�

��

�� ���

�� � 3FUVSO B MJTU BUUSJCVUF

�� � !QBSBN TUSJOH �OBNF JE]JT"SDIJWFE]JT%JSUZ]UJUMF

�� � !SFUVSO NJYFE

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO HFU	�OBNF
�

��

�� ���

�� � 4FU B MJTU BUUSJCVUF

�� � !QBSBN TUSJOH �OBNF JE]JT"SDIJWFE]JT%JSUZ]UJUMF

�� � !QBSBN NJYFE �WBMVF "UUSJCVUF WBMVF

�� � !SFUVSO -JTU*OUFSGBDF GPS NFUIPE DIBJOJOH

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO TFU	�OBNF �WBMVF
�

��

�� ���

�� � 3FUVSO UIF UJUMF 	BMJBT GPS HFU	�UJUMF�



�� ��

�� QVCMJD GVODUJPO UJUMF	
�

��

�� �� -JTU PQFSBUJPOT �������������������������

��

�� ���

�� � "SDIJWF UIF MJTU� 5IJT NBLFT UIF MJTU POMZ BWBJMBCMF GSPN UIF BSDIJWF�

�� � !SFUVSO -JTU*OUFSGBDF 'PS NFUIPE DIBJOJOH

�� ��

�� QVCMJD GVODUJPO BSDIJWF	
�
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��

�� ���

�� � -PBET UIF UBTL MJTU CZ JE

�� � !QBSBN TUSJOH �JE 5IF JE 	OBNF
 PG UIF MJTU

�� � !SFUVSO -JTU*OUFSGBDF GPS NFUIPE DIBJOJOH

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �JE OPU GPVOE

�� ��

�� QVCMJD GVODUJPO MPBE	�JE
�

��

�� ���

�� � 4BWF UIF UBTL MJTU

�� � !SFUVSO -JTU*OUFSGBDF GPS NFUIPE DIBJOJOH

�� ��

�� QVCMJD GVODUJPO TBWF	
�

��

�� �� 5BTL PQFSBUJPOT �������������������������

��

�� ���

�� � "EE B OFX UBTL UP UIF DPMMFDUJPO

�� � !QBSBN TUSJOH]5BTL*OUFSGBDF �UBTL &JUIFS B 5BTL*OUFSGBDF PS B TUSJOH XF

�� � DBO DPOTUSVDU POF GSPN�

�� � !SFUVSO -JTU*OUFSGBDF GPS NFUIPE DIBJOJOH

�� ��

�� QVCMJD GVODUJPO UBTL"EE	�UBTL
�

��

�� ���

�� � 3FUVSO OVNCFS PG UBTLT

�� � !SFUVSO JOUFHFS

�� ��

�� QVCMJD GVODUJPO UBTL$PVOU	
�

��

�� ���

�� � 3FUVSO B UBTL

�� � !QBSBN JOUFHFS �JOEFY 5BTL JOEFY �

�� � !SFUVSO 5BTL*OUFSGBDF

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO UBTL	�JOEFY
�

��

�� ���

�� � 3FUVSO B UBTL BUUSJCVUF

�� � !QBSBN JOUFHFS �JOEFY 5BTL JOEFY �



&KDSWHU �� � 0LGVWUHDP 5HIDFWRULQJ ��

�� � !QBSBN TUSJOH �OBNF "UUSJCVUF OBNF

�� � !SFUVSO NJYFE

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO UBTL(FU	�JOEFY �OBNF
�

���

��� ���

��� � 3FUVSO BMM UBTLT BT BO BSSBZ�

��� � !SFUVSO BSSBZ "MM UIF 5BTL*OUFSGBDF PCKFDUT

��� ��

��� QVCMJD GVODUJPO UBTLT	
�

���

��� ���

��� � 4FU B UBTL BUUSJCVUF

��� � !QBSBN JOUFHFS �JOEFY 5BTL JOEFY �

��� � !QBSBN TUSJOH �OBNF "UUSJCVUF OBNF

��� � !QBSBN NJYFE �WBMVF "UUSJCVUF WBMVF

��� � !SFUVSO -JTU*OUFSGBDF GPS NFUIPE DIBJOJOH

��� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

��� ��

��� QVCMJD GVODUJPO UBTL4FU	�JOEFY �OBNF �WBMVF
�

���

���

��� ���

��� � 3FNPWF UIF TQFDJGJFE UBTL

��� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

��� ��

��� QVCMJD GVODUJPO UBTL3FNPWF	�JOEFY
�

��� ^

���  �

7KDW ZDV D SUHWW\ JRRG FKXQN RI UHVWUXFWXULQJ� EXW ,٧P KDSS\ ZLWK LW�

<RX PD\ KDYH QRWLFHG , FKDQJHG WKH DUJXPHQW WR WKH UBTL"EE	
 PHWKRG� 7KLV LV EHFDXVH , VWDUWHG
WKLQNLQJ DERXW KRZ ZH٧UH JRLQJ WR DGG WDVNV WR WKH V\VWHP� , OLNH WKH LGHD RI DGGLQJ D WDVN IURP
DQ REMHFW DOUHDG\ EXLOW� WKH 5BTL*OUFSGBDF� EXW ,٧OO SUREDEO\ DOVR ZDQW WR DGG D WDVN MXVW IURP WKH
VWULQJ� �+RZ WR GR WKDW LV D TXHVWLRQ ,ٟP SXWWLQJ RII DV ORQJ DV , FDQ��

:LWK 3+3 ZH FDQ KDYH WKH DUJXPHQW ZRUN ERWK ZD\V�
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7\SHV WKDW 4XDFN
:H٧YH KDG W\SH KLQWLQJ LQ 3+3 VLQFH YHUVLRQ �� 7KLV PHDQV WKH FODVVQDPH �RU LQWHUIDFH�
FDQ EH VSHFLILHG LQ WKH DUJXPHQWV WR IXQFWLRQV�PHWKRGV DQG 3+3 ZLOO SXNH LI WKH ZURQJ
W\SH YDULDEOHV LV SDVVHG� %HIRUH WKLV� DOO SDUDPHWHUV ZHUH 'XFN 7\SH� �,I LW ORRNV OLNH D GXFN
DQG TXDFNV OLNH D LW٧V D GXFN��

*HQHUDOO\� LW٧V JRRG WR VWURQJO\ W\SH PHWKRGV EXW RFFDVLRQDOO\� DV LQ WKH UBTL"EE	
PHWKRG�
'XFN 7\SLQJ LV D JRRG WKLQJ�

7DVN&ROOHFWLRQΖQWHUIDFH

7KLV LQWHUIDFH LVQ٧W WRR EDG� -XVW UHQDPH WKH 5PEP5BTL*OUFSGBDF DUJXPHQW LQ WKH BEE	
PHWKRG ZLWK
WKH QHZ 5BTL*OUFSGBDF� $OVR� FKDQJH DQ\ GRFXPHQWDWLRQ WR PDWFK�

,٧P QRW JRLQJ WR ERWKHU SUHVHQWLQJ WKLV FODVV WR \RX�

7RGR7DVNΖQWHUIDFH

ٰ 5HQDPH WKH ILOH WR 5BTL*OUFSGBDF�QIQ

ٰ 5HQDPH WKH LQWHUIDFH IURP 5PEP5BTL*OUFSGBDF WR 5BTL*OUFSGBDF

&XUUHQWO\ WKHUH٧V ILYH JHWWHU PHWKRGV� �,Q P\ YHUVLRQ DQ\ZD\� \RX PD\ KDYH GLIIHUHQW RQHV LI \RX
GHFLGHG WR WUDFN FRQWH[WV� RU SULRULWLHV� RU S\JPLHV� RU ZKDWHYHU�

*HWWHU PHWKRGV�

ٰ JT$PNQMFUF	
 � LV WKH WDVN ILQLVKHG"
ٰ EFTDSJQUJPO	
 � GHVFULSWLRQ RI WDVN
ٰ EBUF%VF	
 � GXH GDWH �QXOO RU &DUERQ�
ٰ EBUF$PNQMFUFE	
 � GDWH FRPSOHWHG �QXOO RU &DUERQ�
ٰ JT/FYU"DUJPO	
 � LV WKLV D QH[W DFWLRQ�

6LQFH ,٧P LQ D UHIDFWRULQJ PRRG� ,٧P DGGLQJ IRXU VHWWHU PHWKRGV�

ٰ TFU*T$PNQMFUF	�DPNQMFUF
 � VHW IURP ERROHDQ
ٰ TFU%FTDSJQUJPO	�EFTDSJQUJPO
 � VHW IURP VWULQJ
ٰ TFU%BUF%VF	�EBUF
 � VHW WR QXOO� RU IURP VWULQJ RU &DUERQ
ٰ TFU*T/FYU"DUJPO	�OFYU"DUJPO
 � VHW IURP ERROHDQ
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1RWLFH , VNLSSHG TFU%BUF$PNQMFUFE	
� 7KDW VKRXOG DXWRPDWLFDOO\ EH VHW LI TFU*T$PNQMFUFE	
 LV
FDOOHG�

$QG ILQDOO\ ,٧P DGGLQJ D JHQHULF HFU	
 DQG TFU	
 PHWKRG�

ٰ TFU	�OBNF �WBMVF
 � VHW D SURSHUW\
ٰ HFU	�OBNF
 � JHW D SURSHUW\

2K PDQ� DP , UDPEOLQJ RQ WKLV RQH" +HUH٧V VRPH VW\OLVWLF QRWHV , KDYH DERXW WKLV FODVV�

ٰ 7KH GHFLVLRQ WR XVH H[SOLFLW JHWWHUV�VHWWLQJV �LH� GXH'DWH�� RU VHW'HVFULSWLRQ��� LV EHFDXVH WKLV
LV DQ LQWHUIDFH DQG , ZDQW WKH ٪GDWD٫ WR EH VRPHZKDW YLVLEOH �LI WKDW PDNHV VHQVH��

ٰ , DOVR ZDQW H[SOLFLW JHWWHUV�VHWWLQJV EHFDXVH WKHUH PD\ EH GLIIHUHQW DFWLRQV RFFXUULQJ ZKHQ
YDOXHV DUH VHW �VXFK DV WKH JT$PNQMFUF	
 PHWKRG�� ,I , XVHG D JHQHULF TFU	
 PHWKRG ZLWK D
ELJ VZLWFK VWDWHPHQW LPSOHPHQWLQJ WKHVH DWWULEXWH VSHFLILF DFWLRQV� LW٧V KDUGHU WR VHH� 7KLV
EHFRPHV LPSRUWDQW ZKHQ PDLQWDLQLQJ WKH FRGH�

ٰ , DGGHG WKH TFU	
�HFU	
 PHWKRGV EHFDXVH WKDW ZLOO SOD\ QLFHO\ ZLWK WKH QH[W LQWHUIDFH WR EH
UHIDFWRUHG�

+HUH٧V WKH ILQDO YHUVLRQ �WR WKLV SRLQW� RI P\ UHIDFWRUHG 5BTL*OUFSGBDF

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� JOUFSGBDF 5BTL*OUFSGBDF \

�

� ���

� � )BT UIF UBTL CFFO DPNQMFUFE 

� � !SFUVSO CPPMFBO

� ��

� QVCMJD GVODUJPO JT$PNQMFUF	
�

��

�� ���

�� � 8IBU�T UIF EFTDSJQUJPO PG UIF UBTL

�� � !SFUVSO TUSJOH

�� ��

�� QVCMJD GVODUJPO EFTDSJQUJPO	
�

��

�� ���

�� � 8IFO JT UIF UBTL EVF 

�� � !SFUVSO NJYFE &JUIFS OVMM JG OP EVF EBUF TFU PS B $BSCPO PCKFDU�

�� ��

�� QVCMJD GVODUJPO EBUF%VF	
�
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��

�� ���

�� � 8IFO XBT UIF UBTL DPNQMFUFE 

�� � !SFUVSO NJYFE &JUIFS OVMM JG OPU DPNQMFUF PS B $BSCPO PCKFDU

�� ��

�� QVCMJD GVODUJPO EBUF$PNQMFUFE	
�

��

�� ���

�� � *T UIF UBTL B /FYU "DUJPO 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO JT/FYU"DUJPO	
�

��

�� ���

�� � 4FU XIFUIFS UBTL JT DPNQMFUF� "VUPNBUJDBMMZ VQEBUFT EBUF$PNQMFUFE�

�� � !QBSBN CPPM �DPNQMFUF

�� ��

�� QVCMJD GVODUJPO TFU*T$PNQMFUF	�DPNQMFUF
�

��

�� ���

�� � 4FU UBTL EFTDSJQUJPO

�� � !QBSBN TUSJOH �EFTDSJQUJPO

�� ��

�� QVCMJD GVODUJPO TFU%FTDSJQUJPO	�EFTDSJQUJPO
�

��

�� ���

�� � 4FU EBUF EVF

�� � !QBSBN OVMM]TUSJOH]$BSCPO �EBUF OVMM UP DMFBS PUIFSXJTF TUPSFT $BSCPO

�� � EBUF JOUFSOBMMZ�

�� ��

�� QVCMJD GVODUJPO TFU%BUF%VF	�EBUF
�

��

�� ���

�� � 4FU XIFUIFS UBTL JT B OFYU BDUJPO

�� � !QBSBN CPPM �OFYU"DUJPO

�� ��

�� QVCMJD GVODUJPO TFU*T/FYU"DUJPO	�OFYU"DUJPO
�

��

�� ���

�� � 4FU B QSPQFSUZ� 	&OET VQ DBMMJOH TQFDJGJD TFUUFS


�� � !QBSBN TUSJOH �OBNF JT$PNQMFUF]EFTDSJQUJPO]EBUF%VF]JT/FYU"DUJPO

�� � !QBSBN NJYFE �WBMVF 5IF WBMVF UP TFU
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�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO TFU	�OBNF �WBMVF
�

��

�� ���

�� � (FU B QSPQFSUZ�

�� � !QBSBN TUSJOH �OBNF JT$PNQMFUF]EFTDSJQUJPO]EBUF%VF]JT/FYU"DUJPO]EBUF$PNQMFUFE

�� � !SFUVSO NJYFE

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO HFU	�OBNF
�

�� ^

��  �

)LQLVKLQJ 8S DQG 7HVWLQJ

7KH RWKHU VRXUFH ILOHV �WKRVH WKUHH LQ WKH 1SPWJEFST IROGHU� VKRXOGQ٧W EH DIIHFWHG�

,W٧V D JRRG LGHD WR UXQ XQLW WHVWV ZKHQ \RX GR VRPHWKLQJ OLNH WKLV� 7KHUH٧V QR XQLW WHVW ZH
FXUUHQWO\ KDYH WKDW VKRXOG EH DIIHFWHG� EXW VWLOO ٴ , OLNH WR GR LW EHFDXVH LW JLYHV PH D ZDUP
DQG IX]]\ IHHOLQJ�

� _�HTE � QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� ����

+HK� KHK� /RRNV JRRG� )HHOLQJ ZDUP DQG IX]]\"



&KDSWHU �� � 6WDUWLQJ WKH
7RGR0DQDJHU FODVV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW FRGLQJ 5PEP.BOBHFS DQG WHVWLQJ LW DORQJ WKH ZD\�

/RRNLQJ EDFN RQ &KDSWHU ��� ZKHUH , ZURWH WKH H[DPSOH 7RGR IDFDGH FRGH� , UHDOL]H WKHUH٧V RQO\
WKUHH PHWKRGV WR WKH IDFDGH�

�� NBLF-JTU	
 ZKLFK FUHDWHV D QHZ OLVW�
�� HFU	
 ZKLFK UHWXUQV D -JTU*OUFSGBDF�
�� BMM-JTUT	
 ZKLFK UHWXUQV DQ DUUD\ RI DOO WKH OLVWV�

6R OHW٧V FRGH WKHVH�

7RGR0DQDJHU��PDNH/LVW��

7KH JRDO LV WR EH DEOH WR ZULWH WKH IROORZLQJ FRGH�

� 5PEP��NBLF-JTU	�QSPKFDU�B� �/FX -JTU 5JUMF�
�

6LQFH ZH NQRZ WKDW 5PEP LV DOLDVHG WR 5PEP'BDBEF DQG WKH 5PEP'BDBEF ZLOO FUHDWH DQ LQVWDQFH RI
5PEP.BOBHFS� ZH NQRZ ZH ZDQW NBLF-JTU	
 WR EH D PHWKRG RI 5PEP.BOBHFS�

(GLW WKH 5PEP.BOBHFS�QIQ ILOH LQ BQQ�TSD�(4%�1SPWJEFST VR LW ORRNV OLNH WKH FRGH EHORZ�
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� � QIQ OBNFTQBDF (4%=1SPWJEFST�

�

� VTF "QQ�

�

� DMBTT 5PEP.BOBHFS \

�

� ���

� � " TUVQJE NFUIPE GPS UFTUJOH

� ��

�� QVCMJD GVODUJPO JN"5FBQPU	


�� \

�� SFUVSO á*�N B UFBQPU�á�

�� ^

��

�� ���

�� � $SFBUF B OFX 50%0 -JTU

�� � !QBSBN TUSJOH �JE 5IF CBTFOBNF PG UIF MJTU

�� � !QBSBN TUSJOH �UJUMF 5IF UJUMF PG UIF MJTU

�� � !SFUVSO -JTU*OUFSGBDF 5IF OFXMZ DSFBUFE MJTU

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G UIF MJTU BMSFBEZ FYJTUT

�� ��

�� QVCMJD GVODUJPO NBLF-JTU	�JE �UJUMF


�� \

�� �SFQPTJUPSZ � "QQ��NBLF	�5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� JG 	�SFQPTJUPSZ��FYJTUT	�JE



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á" MJTU XJUI JE��JE BMSFBEZ FYJTUTá
�

�� ^

�� �MJTU � "QQ��NBLF	�-JTU*OUFSGBDF�
�

�� �MJTU��TFU	�JE� �JE


�� ��TFU	�UJUMF� �UJUMF


�� ��TBWF	
�

�� SFUVSO �MJTU�

�� ^

�� ^

��  �

3UHWW\ VWUDLJKWIRUZDUG� /HW٧V WKLQN DERXW LW�

,W GRHVQ٧W PDNH VHQVH WR FUHDWH QHZ ٦DUFKLYHG٧ OLVWV VLQFH EHIRUH D OLVW EHFRPHV DUFKLYHG LW PXVW ILUVW
H[LVW DV DQ DFWLYH OLVW� 6R , ZRQ٧W ZRUU\ DERXW WKH ZKROH DUFKLYH WKDQJ� $QG , GHFLGHG PRVW RI WKHVH
PHWKRGV VKRXOG MXVW WKURZ H[FHSWLRQV LI WKHUH DUH SUREOHPV� 7KDW PDNHV XVLQJ WKH PHWKRGV HDVLHU�
�, GRQ٧W KDYH WR FKHFN WKH UHWXUQ RI HYHU\ PHWKRG FDOOHG� ,QVWHDG� , FDQ MXVW DVVXPH PHWKRGV UHWXUQ



&KDSWHU �� � 6WDUWLQJ WKH 7RGR0DQDJHU FODVV ���

FRUUHFWO\ DQG FDWFK WKH H[FHSWLRQV DV� XK� H[FHSWLRQV��

,٧P XVLQJ "QQ��NBLF	
 WR FUHDWH QHZ LQVWDQFHV RI ERWK WKH UHSRVLWRU\ DQG DQ DFWXDO OLVW� 6KRXOG ,
PRYH HLWKHU RI WKHVH WR WKH FRQVWUXFWRU" 1DZ� WKHUH٧V RQO\ WKUHH PHWKRGV SODQQHG� 0D\EH ,٧OO UHIDFWRU
WKLV ODWHU� , GRQ٧W NQRZ� , DFWXDOO\ KDYHQ٧W ERXQG WKHVH LQWHUIDFHV WR D FRQFUHWH FODVV \HW� 7KDW٧V RND\�
EHFDXVH , SODQ RQ WHVWLQJ LW ZLWK PRFN REMHFWV�

+PP� , XVHG DQ FYJTUT	
 PHWKRG RI WKH 5PEP3FQPTJUPSZ*OUFSGBDF ZKLFK ZDVQ٧W GHILQHG� VR OHW٧V
IL[ WKDW�

8SGDWH WKH 5PEP3FQPTJUPSZ*OUFSGBDF�QIQ ILOH WR PDWFK ZKDW٧V EHORZ� �'DQJ� , GLGQ٧W
UHQDPH WKLV GXULQJ WKH UHIDFWRULQJ ODVW FKDSWHU� 2K ZHOO� , WKLQN , DFWXDOO\ OLNH LW ZLWK
WKH 7RGR� <RX PD\ WKLQN ,٧P FRQWUDGLFWLQJ P\VHOI� 3EEWK� , OLNH WR FDOO LW EHLQJ FRPSOH[��

� � QIQ OBNFTQBDF (4%=3FQPTJUPSJFT�

�

� �� 'JMF� BQQ�TSD�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ*OUFSGBDF�QIQ

�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

�

� JOUFSGBDF 5PEP3FQPTJUPSZ*OUFSGBDF \

�

� ���

�� � %PFT UIF UPEP MJTU FYJTU 

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO FYJTUT	�JE
�

��

�� ���

�� � -PBE B 5PEP-JTU GSPN JU�T JE

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !SFUVSO -JTU*OUFSGBDF 5IF MJTU

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �JE OPU GPVOE

�� ��

�� QVCMJD GVODUJPO MPBE	�JE
�

��

�� ���

�� � 4BWF B 5PEP-JTU

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF 50%0 -JTU

�� ��

�� QVCMJD GVODUJPO TBWF	�JE -JTU*OUFSGBDF �MJTU
�
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�� ^

��  �

�2RSV� , IRXQG D IHZ VWUDJJOLQJ 7RGR/LVW,QWHUIDFH LQ WKH DERYH WKDW , GLGQٟW FDWFK GXULQJ WKH
UHIDFWRULQJ DQG IL[HG WKHP��

1RZ� OHW٧V WHVW WKLV WKLQJ�

ΖQVWDOOLQJ 0RFNHU\

7R WHVW WKH 5PEP.BOBHFS��NBLF-JTU	
PHWKRG� ZH٧OO ZDQW WR FUHDWHPRFN REMHFWV IRU WKH 5PEP3FQPTJUPSZ*OUFSGBDF
DQG -JTU*OUFSGBDF WKDW NBLF-JTU	
 FUHDWHV� .HHS LQ PLQG WKHVH DUH VWLOO LQWHUIDFHV DQG ZH KDYH QRW
\HW GHYHORSHG WKH FRQFUHWH FODVVHV ZKLFK LPSOHPHQW WKH LQWHUIDFH�

7KDW٧V RND\� :H FDQ XVH WKH H[FHOOHQW 0RFNHU\u{ SDFNDJH WR FUHDWH REMHFWV IRU WKH LQWHUIDFH DQG IDNH
XS WKH PHWKRGV ZH ZDQW WR KLW�

)LUVW VWHS WR LQVWDOO 0RFNHU\ LV WR HGLW WKH DPNQPTFS�KTPO WR UHTXLUH WKH GHSHQGHQF\� (GLW
WKH ILOH DV VSHFLILHG EHORZ�

� \

� áOBNFá� áHTEá

� áEFTDSJQUJPOá� á(FUUJOH 4UVGG %POF XJUI -BSBWFM�á

� áSFRVJSFá� \

� áMBSBWFM�GSBNFXPSLá� á�����á

� ^

� áSFRVJSF�EFWá� \

� áNPDLFSZ�NPDLFSZá� áEFW�NBTUFSá

� ^

�� �� FWFSZUIJOH FMTF JT UIF TBNF

1H[W UXQ DPNQPTFS VQEBUF WR LQVWDOO WKH GHSHQGHQF\�

u{KWWSV���JLWKXE�FRP�SDGUDLF�PRFNHU\
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� _� DE HTE

� _�HTE� DPNQPTFS VQEBUF

� -PBEJOH DPNQPTFS SFQPTJUPSJFT XJUI QBDLBHF JOGPSNBUJPO

� 6QEBUJOH EFQFOEFODJFT 	JODMVEJOH SFRVJSF�EFW


� � *OTUBMMJOH NPDLFSZ�NPDLFSZ 	EFW�NBTUFS C�GF��D


� -PBEJOH GSPN DBDIF

�

� (FOFSBUJOH BVUPMPBE GJMFT

� (FOFSBUJOH PQUJNJ[FE DMBTT MPBEFS

7KDW٧V LW� SDFNDJH LQVWDOOHG� $LQ٧W FRPSRVHU JUHDW"

7HVWLQJ 7RGR0DQDJHU��PDNHOLVW��

1RZ�ZH٧OO XSGDWH WKH 5PEP.BOBHFS5FTU�QIQ WR WHVW WKDW NBLF-JTU	
 WKURZV DQ H[FHSWLRQ DV H[SHFWHG
ZKHQ WKH OLVW LG H[LVWV�

$GG WKH IROORZLQJ PHWKRG WR UFTUT�(4%�1SPWJEFST�5PEP.BOBHFS5FTU�QIQ ILOH� PDNLQJ LW
D QHZ PHWKRG ZLWKLQ WKH 5PEP.BOBHFS5FTU FODVV�

� ���

� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

� ��

� QVCMJD GVODUJPO UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT	


� \

� �� .PDL UIF SFQPTJUPSZ

� "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


� \

� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�FYJTUT�


�� ��PODF	


�� ��BOE3FUVSO	USVF
�

�� SFUVSO �NPDL�

�� ^
�

��

�� �� 4IPVME UISPX BO FSSPS

�� 5PEP��NBLF-JTU	�BCD� �UFTU BCD�
�

�� ^



&KDSWHU �� � 6WDUWLQJ WKH 7RGR0DQDJHU FODVV ���

:KDW ZH٧UH GRLQJ KHUH LV ILUVW XVLQJ WKH GRFEORFN WR VD\ WKLV WHVW VKRXOG WKURZ DQ HUURU� 7KHQ� ZLWKLQ
WKH WHVW ZH٧OO ELQG WKH 5PEP3FQPTJUPSZ*OUFSGBDF WR UHWXUQ D PRFN REMHFW� 7KH REMHFW LV H[SHFWHG WR
UHFHLYH D FDOO WR FYJTUT	
 DQG ZKHQ LW GRHV� UHWXUQ USVF�

5XQ SKSXQLW WR WHVW LW

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

� ����

3HUIHFW� QRZ OHW٧V WHVW ZKDW VKRXOG KDSSHQ LW WKH OLVW GRHVQ٧W H[LVW� 7KLV WLPH ZH٧OO QHHG WR FUHDWH
DQRWKHU REMHFW� WKH -JTU*OUFSGBDF DQG PRFN XS VRPH H[SHFWHG FDOOV�

$GG WKH IROORZLQJ PHWKRG WR UFTUT�(4%�1SPWJEFST�5PEP.BOBHFS5FTU�QIQ ILOH� PDNLQJ LW
D QHZ PHWKRG ZLWKLQ WKH 5PEP.BOBHFS5FTU FODVV�

� QVCMJD GVODUJPO UFTU.BLF-JTU	


� \

� �� .PDL UIF SFQPTJUPSZ

� "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


� \

� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

� �NPDL��TIPVME3FDFJWF	�FYJTUT�


� ��PODF	


� ��BOE3FUVSO	GBMTF
�

�� SFUVSO �NPDL�

�� ^
�

��

�� �� .PDL UIF MJTU PCKFDU

�� "QQ��CJOE	�-JTU*OUFSGBDF� GVODUJPO	


�� \

�� �NPDL � .PDLFSZ��NPDL	�(4%=&OUJUJFT=-JTU*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�TFU�
��UXJDF	
��BOE3FUVSO	�NPDL �NPDL
�
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�� �NPDL��TIPVME3FDFJWF	�TBWF�
��PODF	
��BOE3FUVSO	�NPDL
�

�� SFUVSO �NPDL�

�� ^
�

��

�� �MJTU � 5PEP��NBLF-JTU	�BCD� �UFTU BCD�
�

�� �UIJT��BTTFSU*OTUBODF0G	�(4%=&OUJUJFT=-JTU*OUFSGBDF� �MJTU
�

�� ^

5XQ SKSXQLW WR WHVW LW

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

� ����

<HV� �<RX FDQٟW VHH WKLV� EXW ULJKW QRZ ,ٟP SXPSLQJP\ ILVW LQ WKH DLU��2XU 5PEP.BOBHFS��NBLF-JTU	

PHWKRG KDV EHHQ WHVWHG�



&KDSWHU �� � )LQLVKLQJ WKH
7RGR0DQDJHU FODVV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO ILQLVK FRGLQJ DQG WHVWLQJ 5PEP.BOBHFS�

&UHDWLQJ 7RGR0DQDJHU��DOO/LVWV��

%DFN ZKHQ ZH SODQQHG RXW WKH IDFDGH� ZH ZDQWHG WR EH DEOH WR GR VRPHWKLQJ OLNH�

� �� (FU MJTU PG BMM UIF MJTUT

� �MJTUT � 5PEP��BMM-JTUT	
�

7KDW ZDVQ٧W YHU\ ZHOO GHILQHG WKRXJK� 6KRXOG ZH JHW DQ DUUD\ RI -JTU*OUFSGBDF REMHFWV RU MXVW DQ
DUUD\ RI OLVW LGV" 0\ YRWH LV WR MXVW UHWXUQ WKH OLVW RI LGV �ZKLFK� UHPHPEHU� LV WKH EDVHQDPH RI WKH
WRGR OLVW ILOH��

$GG WKH IROORZLQJ PHWKRG WR WKH ILOH BQQ�(4%�1SPWJEFST�5PEP.BOBHFS�QIQ� LQ WKH
5PEP.BOBHFS FODVV�

� ���

� � 3FUVSO B MJTU PG BMM MJTUT

� � !QBSBN CPPMFBO �BSDIJWFE 3FUVSO BSDIJWFE MJTUT 

� � !SFUVSO BSSBZ PG MJTU JET

� ��

� QVCMJD GVODUJPO BMM-JTUT	�BSDIJWFE � GBMTF


� \

� �SFQPTJUPSZ � "QQ��NBLF	�5PEP3FQPTJUPSZ*OUFSGBDF�
�

� SFUVSO �SFQPTJUPSZ��HFU"MM	�BSDIJWFE
�

�� ^
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3UHWW\ VLPSOH� :H٧UH MXVW ZUDSSLQJ WKH UHSRVLWRU\ FRGH� <RX٧OO QRWLFH WKDW , DGGHG DQ RSWLRQDO
�BSDIJWFE IODJ� :KDW LI ZH ZDQW WR JHW D OLVW RI DOO WKH OLVWV WKDW DUH DUFKLYHG"

<RX SUREDEO\ ILJXUHG RXW WKH HFU"MM	
 PHWKRG GRHVQ٧W \HW H[LVW LQ WKH 5PEP3FQPTJUPSZ*OUFSGBDF�
/HW٧V IL[ WKDW DQG DW WKH VDPH WLPH DGG �BSDIJWF IODJV WR WKH PHWKRGV WKDW QHHG WKHP�

8SGDWH \RXU 5PEP3FQPTJUPSZ*OUFSGBDF�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=3FQPTJUPSJFT�

�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

�

� JOUFSGBDF 5PEP3FQPTJUPSZ*OUFSGBDF \

�

� ���

� � %PFT UIF UPEP MJTU FYJTU 

� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN CPPMFBO �BSDIJWFE $IFDL GPS BSDIJWFE MJTUT POMZ 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO FYJTUT	�JE �BSDIJWFE � GBMTF
�

��

�� ���

�� � 3FUVSO UIF JET PG BMM UIF MJTUT

�� � !QBSBN CPPMFBO �BSDIJWFE 3FUVSO BSDIJWFE JET PS VOBSDIJWFE 

�� � !SFUVSO BSSBZ PG MJTU JET

�� ��

�� QVCMJD GVODUJPO HFU"MM	�BSDIJWFE � GBMTF
�

��

�� ���

�� � -PBE B 5PEP-JTU GSPN JU�T JE

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN CPPMFBO �BSDIJWFE -PBE BO BSDIJWFE MJTU 

�� � !SFUVSO -JTU*OUFSGBDF 5IF 50%0 MJTU

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �JE OPU GPVOE

�� ��

�� QVCMJD GVODUJPO MPBE	�JE �BSDIJWFE � GBMTF
�

��

�� ���

�� � 4BWF B 5PEP-JTU

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU
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�� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF 50%0 -JTU

�� � !QBSBN CPPMFBO �BSDIJWFE 4BWF BO BSDIJWFE MJTU 

�� ��

�� QVCMJD GVODUJPO TBWF	�JE -JTU*OUFSGBDF �MJTU �BSDIJWFE � GBMTF
�

�� ^

��  �

1RWKLQJ GUDVWLF FKDQJHG� EXW ZH GLG DGG WKH �BSDIJWFE SDUDPHWHU WR HYHU\ PHWKRG� 7KH RQO\ SODFH
VR IDUZH٧UH XVLQJ WKH 5PEP3FQPTJUPSZ*OUFSGBDF LV WKH 5PEP.BOBHFS��NBLF-JTU	
PHWKRG� EXW VLQFH
ZH٧UH SURYLGLQJ D GHIDXOW SDUDPHWHU RI GBMTF� WKHUH٧V QR FKDQJHV QHHGHG WKHUH�

6R OHW٧V ILJXUH RXW KRZ WR WHVW WKLV WKLQJ�

7HVWLQJ 7RGR0DQDJHU��DOO/LVWV��

$GG WKH PHWKRG EHORZ WR \RXU UFTUT�(4%�1SPWJEFST�5PEP.BOBHFS5FTU�QIQ�

� QVCMJD GVODUJPO UFTU"MM-JTUT3FUVSOT"SSBZ	


� \

� �� .PDL UIF SFQPTJUPSZ

� "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


� \

� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

� �NPDL��TIPVME3FDFJWF	�HFU"MM�


� ��PODF	


� ��BOE3FUVSO	BSSBZ	

�

�� SFUVSO �NPDL�

�� ^
�

��

�� �SFTVMU � 5PEP��BMM-JTUT	
�

�� �UIJT��BTTFSU*OUFSOBM5ZQF	�BSSBZ� �SFTVMU
�

��

�� ^

5XQ SKSXQLW WR WHVW LW
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� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

� PL � � 5PEP.BOBHFS5FTU��UFTU"MM-JTUT3FUVSOT"SSBZ

�� ����

6HHPV DOPRVW VLOO\ WR WHVW WKLV� GRHVQ٧W LW� , FDQ٧W WHOO \RX KRZ PDQ\ WLPHV ,٧YH KDG VXSHU VLPSOH XQLW
WHVWV OLNH WKLV IDLO ODWHU LQ D SURMHFW EHFDXVH , GHFLGHG WR FKDQJH WKH LQWHUQDO ORJLF RI D PHWKRG� $V
VRRQ DV \RX GR WKDW� LW IRUFHV LW WR UHWKLQN KRZ \RX ZDQW WR WHVW WKH PHWKRG� 7KDW VDLG� , SUREDEO\
ZRXOGQ٧W QRUPDOO\ WHVW WKLV SDUWLFXODU PHWKRG VLQFH LW MXVW ZUDSV WKH UHSRVLWRU\ REMHFW� , ZDQW WKLV
FKDSWHU WR UHDOO\ KDPPHU KRPH WHVWLQJ� WKRXJK� VR ,٧P JRLQJ D ELW RYHUERDUG ZLWK P\ WHVWLQJ�

7R EH WRWDOO\ FRQVLVWHQW� OHW٧V DGG DQRWKHU WHVW IRU DUFKLYHG OLVWV� 7KLV LV H[DFWO\ WKH VDPH H[FHSW ZH٧UH
FDOOLQJ 5PEP��BMM-JTUT	
 ZLWK D USVF DUJXPHQW�

$GG WKH PHWKRG EHORZ WR \RXU UFTUT�(4%�1SPWJEFST�5PEP.BOBHFS5FTU�QIQ�

� QVCMJD GVODUJPO UFTU"MM"SDIJWFE-JTUT3FUVSOT"SSBZ	


� \

� �� .PDL UIF SFQPTJUPSZ

� "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


� \

� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

� �NPDL��TIPVME3FDFJWF	�HFU"MM�


� ��PODF	


� ��BOE3FUVSO	BSSBZ	

�

�� SFUVSO �NPDL�

�� ^
�

��

�� �SFTVMU � 5PEP��BMM-JTUT	USVF
�

�� �UIJT��BTTFSU*OUFSOBM5ZQF	�BSSBZ� �SFTVMU
�

��

�� ^

5XQ SKSXQLW WR WHVW LW



&KDSWHU �� � )LQLVKLQJ WKH 7RGR0DQDJHU FODVV ���

� _� DE HTE

� _�HTE� QIQVOJU ��UFTUEPY

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�DI���QIQVOJU�YNM

�

� &YBNQMF

� <Y> #BTJD FYBNQMF

�

�� 5PEP.BOBHFS

�� <Y> *N B UFBQPU

�� <Y> 'BDBEF

�� <Y> .BLF MJTU UISPXT FYDFQUJPO XIFO FYJTUT

�� <Y> .BLF MJTU

�� <Y> "MM MJTUT SFUVSOT BSSBZ

�� <Y> "MM BSDIJWFE MJTUT SFUVSOT BSSBZ

+HK� , UDQ SKSXQLW GLIIHUHQWO\ ٴ MXVW WR PL[ WKLQJV XS�

&UHDWLQJ 7RGR0DQDJHU��JHW��

2QO\ RQH PRUH IXQFWLRQ WR DGG WR 5PEP.BOBHFS�

)LUVW DGG WKH PHWKRG WR BQQ�TSD�(4%�1SPWJEFST�5PEP.BOBHFS�QIQ

� ���

� � (FU UIF MJTU TQFDJGJFE

� � !QBSBN TUSJOH �JE 5IF MJTU JE

� � !QBSBN CPPMFBO �BSDIJWFE 3FUVSO BSDIJWFE MJTUT 

� � !SFUVSO -JTU*OUFSGBDF

� � !UISPXT 3VOUJNF&YDFQUJPO *G MJTU JT OPU GPVOE�

� ��

� QVCMJD GVODUJPO HFU	�JE �BSDIJWFE � GBMTF


� \

�� �SFQPTJUPSZ � "QQ��NBLF	�5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� JG 	 à �SFQPTJUPSZ��FYJTUT	�JE �BSDIJWFE



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á-JTU JE��JE OPU GPVOEá
�

�� ^



&KDSWHU �� � )LQLVKLQJ WKH 7RGR0DQDJHU FODVV ���

�� SFUVSO �SFQPTJUPSZ��MPBE	�JE �BSDIJWFE
�

�� ^

1H[W DGG D FRXSOH WHVW PHWKRGV� 2QH WR WHVW IRU WKH H[FHSWLRQ� WKH RWKHU WR WHVW
ZLWKRXW DQ H[FHSWLRQ� 5HPHPEHU WKLV LV LQ WKH ILOH 5PEP.BOBHFS5FTU�QIQ LQ WKH
BQQ�UFTUT�(4%�1SPWJEFST GLUHFWRU\�

� ���

� � !FYQFDUFE&YDFQUJPO 3VOUJNF&YDFQUJPO

� ��

� QVCMJD GVODUJPO UFTU(FU-JTU5ISPXT&YDFQUJPO8IFO.JTTJOH	


� \

� �� .PDL UIF SFQPTJUPSZ

� "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


� \

� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�FYJTUT�


�� ��PODF	


�� ��BOE3FUVSO	GBMTF
�

�� SFUVSO �NPDL�

�� ^
�

��

�� �� 4IPVME UISPX BO FSSPS

�� �MJTU � 5PEP��HFU	�BCD�
�

�� ^

��

�� QVCMJD GVODUJPO UFTU(FU-JTU3FUVSOT$PSSFDU5ZQF	


�� \

�� �� .PDL UIF SFQPTJUPSZ

�� "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


�� \

�� �MJTU � .PDLFSZ��NPDL	�(4%=&OUJUJFT=-JTU*OUFSGBDF�
�

�� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�FYJTUT�
��PODF	
��BOE3FUVSO	USVF
�

�� �NPDL��TIPVME3FDFJWF	�MPBE�
��PODF	
��BOE3FUVSO	�MJTU
�

�� SFUVSO �NPDL�

�� ^
�

��

�� �MJTU � 5PEP��HFU	�BCD�
�

�� �UIJT��BTTFSU*OTUBODF0G	�(4%=&OUJUJFT=-JTU*OUFSGBDF� �MJTU
�

�� ^



&KDSWHU �� � )LQLVKLQJ WKH 7RGR0DQDJHU FODVV ���

5XQ SKSXQLW WR WHVW LW

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

� PL � � 5PEP.BOBHFS5FTU��UFTU"MM-JTUT3FUVSOT"SSBZ

�� PL � � 5PEP.BOBHFS5FTU��UFTU"MM"SDIJWFE-JTUT3FUVSOT"SSBZ

�� PL � � 5PEP.BOBHFS5FTU��UFTU(FU-JTU5ISPXT&YDFQUJPO8IFO.JTTJOH

�� PL � � 5PEP.BOBHFS5FTU��UFTU(FU-JTU3FUVSOT$PSSFDU5ZQF

�� ����

$OO GRQH ZLWK WKH 5PEP.BOBHFS� $QG ZH٧YH FUHDWHG XQLW WHVWV WR PDNH VXUH LW NHHSV ZRUNLQJ� 1RZ
ZH FDQ JR RQ RXU PHUU\ ZD\ DQG IRUJHW WKH GHWDLOV� FRQILGHQW WKDW LW٧OO DOO ZRUN DV H[SHFWHG�



&KDSWHU �� � ΖPSOHPHQWLQJ
/LVWΖQWHUIDFH

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW LPSOHPHQWLQJ WKH -JTU*OUFSGBDF

:H VWLOO KDYHQ٧W ILQLVKHG WKH 5PEP IDFDGH ZH ODLG RXW EDFN LQ &KDSWHU ��� :H٧YH ZUDSSHG XS WKH
5PEP.BOBHFS FODVV� DQG QRZ� VLQFH PRVW RI WKH 5PEP.BOBHFSPHWKRGV UHWXUQ -JTU*OUFSGBDF , ILJXUHG
LW٧G EH D JRRG WLPH WR VWDUW FUHDWLQJ D FRQFUHWH FODVV EHKLQG LW�

&UHDWLQJ D 7RGR/LVW VKHOO

)LUVW RI DOO� ZKDW DUH ZH JRLQJ WR FDOO WKH FRQFUHWH FODVV WKDW ZLOO LPSOHPHQW WKH -JTU*OUFSGBDF� ,
WKLQN D FODVV FDOOHG -JTU LV MXVW WRR YDJXH� )RU D IHZ PRPHQWV , HQWHUWDLQHG FDOOLQJ LW 5IF-JTU� EXW
WKDW PDNHV LW VRXQG OLNH VXSHU�LPSRUWDQW �DV DSSRVHG WR "-JTU ZKLFK GRHVQ٧W VRXQG LPSRUWDQW DW
DOO��

)LQDOO\� ,٧P VHWWOLQJ RQ FDOOLQJ LW 5PEP-JTU� <HDK� , NQRZ� , VWULSSHG RXW WKH ZRUG 5PEP IURP D EXQFK
RI WKLQJV D IHZ FKDSWHUV EDFN� 2K ZHOO�

/HW٧V FUHDWH 5PEP-JTU�QIQ LQ WKH BQQ�TSD�(4%�&OUJUJFT GLUHFWRU\ ZLWK WKH IROORZLQJ
FRQWHQW�

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5PEP-JTU�QIQ

�

� DMBTT 5PEP-JTU JNQMFNFOUT -JTU*OUFSGBDF \

�

� �� -JTU BUUSJCVUFT �������������������������

�

� �� -JTU PQFSBUJPOT �������������������������

��

�� �� 5BTL PQFSBUJPOT �������������������������



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

��

�� �� /PU ZFU JNQMFNFOUFE ���������������������

��

�� QVCMJD GVODUJPO JE	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO JT"SDIJWFE	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO JT%JSUZ	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO HFU	�OBNF


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO TFU	�OBNF �WBMVF


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UJUMF	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO BSDIJWF	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO MPBE	�JE


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

��

�� QVCMJD GVODUJPO TBWF	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTL"EE	�UBTL


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTL$PVOU	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTL	�JOEFY


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTL(FU	�JOEFY �OBNF


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTLT	


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTL4FU	�JOEFY �OBNF �WBMVF


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

��

�� QVCMJD GVODUJPO UBTL3FNPWF	�JOEFY


�� \

�� UISPX OFX =&YDFQUJPO	�OPU JNQMFNFOUFE�
�

�� ^

�� ^

��  �



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

<HDK� WKDW FODVV LV D ZKROH ORW RI XJO\� , WRRN HYHU\ PHWKRG IURP WKH -JTU*OUFSGBDF DQG LPSOHPHQWHG
LW ZLWK D ٪QRW LPSOHPHQWHG٫ H[FHSWLRQ� , NHSW WKH FRPPHQWV RQ WKHPHWKRG FDWHJRULHV �/LVW DWWULEXWHV�
/LVW RSHUDWLRQV� HWF�� DW WKH WRS ZLWK WKH SODQ WR PRYH HDFK PHWKRG XS WR LW٧V FRUUHFW FDWHJRU\ ZKHQ
LPSOHPHQWHG�

%LQGLQJ WKH /LVWΖQWHUIDFH

1RZ WKDW ZH KDYH D FRQFUHWH FODVV WKDW LPSOHPHQWV WKH -JTU*OUFSGBDF� OHW٧V ELQG WKH LQWHUIDFH WR
WKH FODVV� 7KH ORJLFDO SODFH WR GR WKLV LV LQ RXU VHUYLFH SURYLGHU�

8SGDWH 5PEP4FSWJDF1SPWJEFS�QIQ LQ BQQ�TSD�(4%�1SPWJEFST WR PDWFK WKH IROORZLQJ
FRGH�

� � QIQ OBNFTQBDF (4%=1SPWJEFST�

�

� �� 'JMF� BQQ�TSD�(4%�1SPWJEFST�5PEP4FSWJDF1SPWJEFS�QIQ

�

� VTF *MMVNJOBUF=4VQQPSU=4FSWJDF1SPWJEFS�

�

� DMBTT 5PEP4FSWJDF1SPWJEFS FYUFOET 4FSWJDF1SPWJEFS \

�

� ���

�� � 3FHJTUFS UIF TFSWJDF QSPWJEFS

�� ��

�� QVCMJD GVODUJPO SFHJTUFS	


�� \

�� �UIJT��BQQ<�UPEP�> � �UIJT��BQQ��TIBSF	GVODUJPO	


�� \

�� SFUVSO OFX 5PEP.BOBHFS�

�� ^
�

��

�� �UIJT��BQQ��CJOE	�(4%=&OUJUJFT=-JTU*OUFSGBDF� �(4%=&OUJUJFT=5PEP-JTU�
�

�� ^

�� ^

��  �

<RX PD\ EH DVNLQJ \RXUVHOI� ZKDW٧V WKH GLIIHUHQFH EHWZHHQ BQQ��TIBSF	
 DQG BQQ��CJOE	
 LQ
WKH DERYH FRGH" 7KH GLIIHUHQFH LV WKDW BQQ��TIBSF	
 LPSOHPHQWV WKH ELQGLQJ DV D VLQJOHWRQ� 0DQ�
/DUDYHO WKLQNV RI HYHU\WKLQJ� GRHVQ٧W LW"



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

7R JLYH XV WKDW ZDUP DQG IX]]\ IHHOLQJ� OHW٧V ZULWH D XQLW WHVW WR PDNH VXUH WKH -JTU*OUFSGBDF LV
DXWRPDJLFDOO\ ERXQG WR WKH 5PEP-JTU�

&UHDWH WKH BQQ�UFTUT�(4%�&OUJUJFT GLUHFWRU\ DQG FUHDWH WKH ILOH 5PEP-JTU5FTU�QIQ LQ
WKDW GLUHFWRU\ ZLWK WKH IROORZLQJ FRGH�

� � QIQ

� �� 'JMF� BQQ�UFTUT�(4%�&OUJUJFT�5PEP-JTU5FTU�QIQ

�

� DMBTT 5PEP-JTU5FTU FYUFOET 5FTU$BTF \

�

� QVCMJD GVODUJPO UFTU#PVOE5P*OUFSGBDF	


� \

� �PCK � "QQ��NBLF	�(4%=&OUJUJFT=-JTU*OUFSGBDF�
�

� �UIJT��BTTFSU*OTUBODF0G	�(4%=&OUJUJFT=5PEP-JTU� �PCK
�

�� ^

�� ^

��  �

7KH WHVW FUHDWHV D QHZ -JTU*OUFSGBDF REMHFW DQG WKHQ PDNHV VXUH WKDW REMHFW LV DQ LQVWDQFH RI WKH
5PEP-JTU�

7KLQN LW ZLOO ZRUN" 5HDOO\" +DYH , VWHHUHG \RX ZURQJ \HW" , PHDQ EHVLGHV DOO WKDW JHWWLQJ ULG RI 7RGR
LQ FODVV QDPHV� WKHQ GHFLGLQJ WR XVH 7RGR DJDLQ�

/HW٧V ILQG RXW�

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP-JTU5FTU��UFTU#PVOE5P*OUFSGBDF

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

�� PL � � 5PEP.BOBHFS5FTU��UFTU"MM-JTUT3FUVSOT"SSBZ

�� PL � � 5PEP.BOBHFS5FTU��UFTU"MM"SDIJWFE-JTUT3FUVSOT"SSBZ

�� PL � � 5PEP.BOBHFS5FTU��UFTU(FU-JTU5ISPXT&YDFQUJPO8IFO.JTTJOH

�� PL �� � 5PEP.BOBHFS5FTU��UFTU(FU-JTU3FUVSOT$PSSFDU5ZQF

�� �����



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

+DK� 7HVW �� VKRZV LW ZRUNLQJ�

7KH 7RGR/LVW��BBFRQVWUXFW��

5PEP-JTU LV JRLQJ WR QHHG WKUHH RWKHU WKLQJV WR RSHUDWH�

�� $Q REMHFW LPSOHPHQWLQJ 5PEP3FQPTJUPSZ*OUFSGBDF

�� $Q REMHFW LPSOHPHQWLQJ 5BTL$PMMFDUJPO*OUFSGBDF

�� $Q DUUD\ WR VWRUH WKH OLVW٧V DWWULEXWHV�

/HW٧V FUHDWH D FRQVWUXFWRU WR VHW WKDW XS�

0DNH WKH WRS RI 5PEP-JTU�QIQ ORRN OLNH WKH IROORZLQJ

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5PEP-JTU�QIQ

�

� VTF (4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�

�

� DMBTT 5PEP-JTU JNQMFNFOUT -JTU*OUFSGBDF \

�

� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �UBTLT�

�� QSPUFDUFE �BUUSJCVUFT�

��

�� ���

�� � *OKFDU UIF EFQFOEFODJFT EVSJOH DPOTUSVDUJPO

�� � !QBSBN 5PEP3FQPTJUPSZ*OUFSGBDF �SFQP 5IF SFQPTJUPSZ

�� � !QBSBN 5BTL$PMMFDUJPO*OUFSGBDF �DPMMFDUJPO 5IF UBTL DPMMFDUJPO

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	5PEP3FQPTJUPSZ*OUFSGBDF �SFQP

�� 5BTL$PMMFDUJPO*OUFSGBDF �DPMMFDUJPO


�� \

�� �UIJT��SFQPTJUPSZ � �SFQP�

�� �UIJT��UBTLT � �DPMMFDUJPO�

�� �UIJT��BUUSJCVUFT � BSSBZ	
�

�� ^



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

��

�� �� SFTU PG UIF GJMF BT JT

��  �

1LFH� ZH٧UH LQMHFWLQJ GHSHQGHQFLHV LQ WKH FRQVWUXFWRU� 1RZ� ZKDW GR \RX WKLQN ZRXOG KDSSHQ LI \RX
UDQ SKSXQLW"

*R DKHDG DQG GR LW� ,٧OO ZDLW�

�7KHPH RI -HRSDUG\ SOD\V ٬�

<RX JRW HUURUV� +HK� .QRZ ZK\"

'HSHQGLQJ RQ KRZ \RX UDQ SKSXQLW� \RX PLJKW EH DEOH WR ILJXUH LW RXW� :KDW٧V JRLQJ RQ LV /DUDYHO
UHDOL]HV WKH (4%=&OUJUJFT=-JTU*OUFSGBDF LQWHUIDFH LV QRZ ERXQG WR (4%=&OUJUJFT=5PEP-JTU� VR
ZKHQ WKH UFTU#PVOE5P*OUFSGBDF	
 WHVW UXQV LW WULHV WR FUHDWH DQ LQVWDQFH RI WKH 5PEP-JTU�

(DUOLHU� WKLV ZRUNHG� EXW QRZZH DGGHG D FRXSOH LQWHUIDFHV WR WKH 5PEP-JTU��@@DPOTUSVDU	
� /DUDYHO
WULHV� ,W UHDOO\ GRHV� ,W WULHV WR FUHDWH GHIDXOW SDUDPHWHUV IRU WKH @@DPOTUSVDU	
 PHWKRG� EXW GDQJ�
<RX FDQQRW LQVWDQWLDWH DQ LQWHUIDFH�

7KXV� WKH HUURU�

(DV\ IL[� (GLW WKH 5PEP-JTU5FTU�QIQ ILOH DQG DGG WKH IROORZLQJ PHWKRG DW WKH WRS�

� QVCMJD GVODUJPO TFUVQ	


� \

� QBSFOU��TFUVQ	
�

� "QQ��CJOE	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


� \

� SFUVSO .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

� ^
�

� "QQ��CJOE	�(4%=&OUJUJFT=5BTL$PMMFDUJPO*OUFSGBDF� GVODUJPO	


� \

�� SFUVSO .PDLFSZ��NPDL	�(4%=&OUJUJFT=5BTL$PMMFDUJPO*OUFSGBDF�
�

�� ^
�

�� ^

1RZ� EHIRUH WKH UFTU#PVOE5P*OUFSGBDF	
PHWKRG ILUHV� WKLV TFUVQ	
PHWKRG ZLOO ELQGPRFN REMHFWV
WR WKH LQWHUIDFHV�

,I \RX UXQ SKSXQLW DJDLQ� LW DOO ZLOO EH ZHOO ZLWK WKH ZRUOG DJDLQ�

ΖQWHUIDFH %LQGLQJ LV 3RZHUIXO
٦QXII VDLG�
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ΖPSOHPHQWLQJ 7RGR/LVW��VDYH��

/RRNLQJ EDFN RYHU WKH H[DPSOH IDFDGH XVDJH DW WKH HQG RI &KDSWHU �� WKH TBWF	
 PHWKRG LV XVHG LQ
PRVW RI WKH H[DPSOHV� 6R OHW٧V JHW WKDW RQH RXW RI WKH ZD\�

��

(YHU\ 3URJUDP LV 'LIIHUHQW
, ZHQW RQ D ELW LQ DQ HDUOLHU VHFWLRQ KRZ HYHU\ SURJUDPPHU LV GLIIHUHQW� EXW LW٧V DOVR ZRUWK QRWLQJ
HYHU\ SURJUDP LV GLIIHUHQW� ,٧P QRW WDONLQJ DERXW ZKDW WKH SURJUDP GRHV� EHFDXVH GXK� EXW KRZ LW
LV GHYHORSHG� )RU LQVWDQFH , KDG QR FOXH KRZ PXFK WKH IDFDGH SODQQLQJ RI &KDSWHU �� ZRXOG GULYH
WKH GHYHORSPHQW RI WKLV DSS� 2Q DQRWKHU DSSOLFDWLRQ� LW FRXOG EH WKH 8VHU ,QWHUIDFH WKDW GULYHV WKH
GHYHORSPHQW� ,W٧V DOZD\V GLIIHUHQW�

8SGDWH 5PEP-JTU�QIQ LQ WKH BQQ�TSD�&OUJUJFT GLUHFWRU\ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5PEP-JTU�QIQ

�

� VTF (4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�

�

� DMBTT 5PEP-JTU JNQMFNFOUT -JTU*OUFSGBDF \

�

� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �UBTLT�

�� QSPUFDUFE �BUUSJCVUFT�

�� QSPUFDUFE �JT%JSUZ�

��

�� ���

�� � *OKFDU UIF EFQFOEFODJFT EVSJOH DPOTUSVDUJPO

�� � !QBSBN 5PEP3FQPTJUPSZ*OUFSGBDF �SFQP 5IF SFQPTJUPSZ

�� � !QBSBN 5BTL$PMMFDUJPO*OUFSGBDF �DPMMFDUJPO 5IF UBTL DPMMFDUJPO

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	5PEP3FQPTJUPSZ*OUFSGBDF �SFQP

�� 5BTL$PMMFDUJPO*OUFSGBDF �DPMMFDUJPO


�� \

�� �UIJT��SFQPTJUPSZ � �SFQP�
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�� �UIJT��UBTLT � �DPMMFDUJPO�

�� �UIJT��BUUSJCVUFT � BSSBZ	
�

�� �UIJT��JT%JSUZ � GBMTF�

�� ^

��

�� �� -JTU BUUSJCVUFT �������������������������

��

�� �� -JTU PQFSBUJPOT �������������������������

��

�� ���

�� � 4BWF UIF MJTU

�� � !SFUVSO �UIJT 'PS NFUIPE DIBJOJOH

�� � !UISPXT 3VOUJNF&YDFQUJPO *G DBOOPU TBWF�

�� ��

�� QVCMJD GVODUJPO TBWF	


�� \

�� JG 	�UIJT��JT%JSUZ


�� \

�� �BSDIJWFE � àFNQUZ	�UIJT��BUUSJCVUFT<�BSDIJWFE�>
�

�� JG 	 à BSSBZ@LFZ@FYJTUT	�JE� �UIJT��BUUSJCVUFT



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á$BOOPU TBWF JG JE OPU TFUá
�

�� ^

�� �JE � �UIJT��BUUSJCVUFT<�JE�>�

�� JG 	 à �UIJT��SFQPTJUPSZ��TBWF	�JE �UIJT �BSDIJWFE



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á3FQPTJUPSZ DPVME OPU TBWFá
�

�� ^

�� �UIJT��JT%JSUZ � GBMTF�

�� ^

�� SFUVSO �UIJT�

�� ^

��

�� �� 3FTU PG UIF GJMF JT UIF TBNF 	FYDFQU EFMFUF UIF PUIFS TBWF	
 NFUIPE


��  �

7R LPSOHPHQW WKH VDYH� , GHOHWHG WKH TBWF	
 PHWKRG IXUWKHU GRZQ LQ WKH FRGH DQG SXW LW XQGHU WKH
٪/LVW RSHUDWLRQV٫ FDWHJRU\� EXW WKHQ , UHDOL]HG , RQO\ ZDQWHG WR VDYH WKH OLVW LI LW٧V GLUW\ DQG , QHJOHFWHG
WR KDYH DQ �JT%JSUZ SURSHUW\� 6R , DGGHG WKH SURSHUW\ DQG VHW LW WR GBMTF LQ WKH FRQVWUXFWRU�

1RZ� KRZ FDQ ZH WHVW WKLV PHWKRG"

:H FDQ٧W�
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:K\"

%HFDXVH RI WKDW JT%JSUZ PHWKRG� 7KH FODVV KDV QR ZD\ WR DFWXDOO\ VHW WKH JT%JSUZ PHWKRG WR USVF�
,I ZH ZHUH WR ZULWH D WHVW PHWKRG DW WKLV SRLQW� LW ZRXOGQ٧W GR D ORW RI JRRG�

7KH 6LPSOH :D\ WR 8QLW 7HVW
:KHQ ZULWLQJ XQLW WHVWV� \RX VKRXOG FUHDWH D VHSDUDWH WHVW IRU HDFK SRVVLEOH H[HFXWLRQ SDWK
LQ WKH FRGH� ,I WKLV VHHPV WRR FRPSOLFDWHG� WKHQ SHUKDSV WKH PHWKRG \RX٧UH WHVWLQJ QHHGV WR
EH UHIDFWRUHG�

7KH JT%JSUZ IODJ ZLOO EH VHW WUXH DQ\ WLPH DQ DWWULEXWH RU WDVN ZLWKLQ WKH OLVW FKDQJHV� 6LQFH LW VHHPV
HDVLHU ULJKW QRZ WR VHW D OLVW DWWULEXWH� OHW٧V LPSOHPHQW WKH TFU	
 PHWKRG�

ΖPSOHPHQWLQJ 7RGR/LVW��VHW�� DQG 7RGR/LVW��JHW��

6LQFH ZH٧UH JRLQJ WR LPSOHPHQW 5PEP-JTU��TFU	
� OHW٧V GR 5PEP-JTU��HFU	
 DW WKH VDPH WLPH� 7KLV
DOORZV XV WR ZULWH XQLW WHVWV� WHVWLQJ TFU	
 ZLWK HFU	
�

8SGDWH 5PEP-JTU�QIQ VR WKH WRS SRUWLRQ RI WKH ILOH PDWFKHV WKH FRGH EHORZ� $OVR \RX٧OO
QHHG WR GHOHWH WKH TFU	
 DQG HFU	
 PHWKRG HOVHZKHUH LQ WKH ILOH�

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5PEP-JTU�QIQ

�

� VTF (4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�

�

� DMBTT 5PEP-JTU JNQMFNFOUT -JTU*OUFSGBDF \

�

� QSPUFDUFE TUBUJD �WBMJE"UUSJCT � BSSBZ	�JE� �BSDIJWFE� �TVCUJUMF� �UJUMF�
�

��

�� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �UBTLT�

�� QSPUFDUFE �BUUSJCVUFT�

�� QSPUFDUFE �JT%JSUZ�

��

�� ���

�� � *OKFDU UIF EFQFOEFODJFT EVSJOH DPOTUSVDUJPO

�� � !QBSBN 5PEP3FQPTJUPSZ*OUFSGBDF �SFQP 5IF SFQPTJUPSZ

�� � !QBSBN 5BTL$PMMFDUJPO*OUFSGBDF �DPMMFDUJPO 5IF UBTL DPMMFDUJPO
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�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	5PEP3FQPTJUPSZ*OUFSGBDF �SFQP

�� 5BTL$PMMFDUJPO*OUFSGBDF �DPMMFDUJPO


�� \

�� �UIJT��SFQPTJUPSZ � �SFQP�

�� �UIJT��UBTLT � �DPMMFDUJPO�

�� �UIJT��BUUSJCVUFT � BSSBZ	
�

�� �UIJT��JT%JSUZ � GBMTF�

�� ^

��

�� �� -JTU BUUSJCVUFT �������������������������

��

�� ���

�� � 3FUVSO B MJTU BUUSJCVUF

�� � !QBSBN TUSJOH �OBNF JE]BSDIJWFE]TVCUJUMF]UJUMF

�� � !SFUVSO NJYFE

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO HFU	�OBNF


�� \

�� JG 	 à JO@BSSBZ	�OBNF TUBUJD���WBMJE"UUSJCT



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á*OWBMJE BUUSJCVUF OBNFE �OBNFá
�

�� ^

�� JG 	BSSBZ@LFZ@FYJTUT	�OBNF �UIJT��BUUSJCVUFT



�� \

�� SFUVSO �UIJT��BUUSJCVUFT<�OBNF>�

�� ^

�� SFUVSO OVMM�

�� ^

��

�� ���

�� � 4FU B MJTU BUUSJCVUF

�� � !QBSBN TUSJOH �OBNF JE]BSDIJWFE]TVCUJUMF]UJUMF

�� � !QBSBN NJYFE �WBMVF "UUSJCVUF WBMVF

�� � !SFUVSO �UIJT GPS NFUIPE DIBJOJOH

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO TFU	�OBNF �WBMVF


�� \

�� JG 	 à JO@BSSBZ	�OBNF TUBUJD���WBMJE"UUSJCT



�� \
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�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á*OWBMJE BUUSJCVUF OBNFE �OBNFá
�

�� ^

�� JG 	�OBNF �� �BSDIJWFE�
 �WBMVF � àà �WBMVF�

�� �UIJT��BUUSJCVUFT<�OBNF> � �WBMVF�

�� �UIJT��JT%JSUZ � USVF�

�� SFUVSO �UIJT�

�� ^

��

�� �� 3FTU PG GJMF JT UIF TBNF 	FYDFQU EFMFUJOH HFU	
 BOE TFU	



��  �

&RPPHQWV RQ WKH DERYH FRGH�

ٰ , DGGHG �WBMJE"UUSJCT DV D VWDWLF SURSHUW\ WR KDYH RQH SODFH WR GHILQH WKH YDOLG OLVW DWWULEXWHV
�'5< SULQFLSOH��

ٰ , FKDQJHG WKH FRPPHQWV IRU ERWK HFU	
 DQG TFU	
 VOLJKWO\ IURP ZKDW ZDV GHILQHG LQ
-JTU*OUFSGBDF� �,٧OO OHDYH LW WR \RX WR XSGDWH -JTU*OUFSGBDF WR PDWFK WKHVH FRPPHQWV��

ٰ 7KH RQO\ VSHFLILF DWWULEXWH ,٧P GRLQJ DQ\WKLQJ VSHFLDO ZLWK LV WKH BSDIJWFE IODJ� :KHQ VHWWLQJ
LW , ZDQW WR PDNH VXUH LW٧V D WUXWK\ YDOXH�

ٰ <RX PD\ KDYH QRWLFHG , UHPRYHG JT%JSUZ IURP WKH OLVW RI DWWULEXWHV LQ WKH FRPPHQWV� <HV� LW
LV DQ DWWULEXWH� EXW RQO\ ZKHQ WKH OLVW LV ORDGHG� 7KH WH[W ILOH RQ WKH KDUG GLVN KDV QR FRQFHSW
RI GLUWLQHVV� ,W VHHPV FOHDQHU WKLV ZD\�

7HVWLQJ 7RGR/LVW��VHW�� DQG 7RGR/LVW��JHW��

7HVWLQJ WKHVH IXQFWLRQV LV D VQDS� $GG WKH IROORZLQJ PHWKRGV WR WKH FODVV LQ
BQQ�UFTUT�(4%�&OUJUJFT�5PEP-JTU5FTU�QIQ

� � QIQ

�

� ���

� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

� ��

� QVCMJD GVODUJPO UFTU(FU*OWBMJE/BNF5ISPXT&YDFQUJPO	


� \

� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

� �MJTU��HFU	�CPHVT�
�

�� ^

��



&KDSWHU �� � ,PSOHPHQWLQJ /LVW,QWHUIDFH ���

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU4FU*OWBMJE/BNF5ISPXT&YDFQUJPO	


�� \

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �MJTU��TFU	�CPHVT� USVF
�

�� ^

��

�� QVCMJD GVODUJPO UFTU(FU4FU8PSLT	


�� \

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �SFTVMU � �MJTU��TFU	�JE� �BCD�
�

�� �UIJT��BTTFSU4BNF	�MJTU �SFTVMU
�

�� �SFTVMU � �MJTU��HFU	�JE�
�

�� �UIJT��BTTFSU&RVBMT	�SFTVMU �BCD�
�

�� ^

��  �

$QG UXQ \RXU WHVWV

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP-JTU5FTU��UFTU#PVOE5P*OUFSGBDF

� PL � � 5PEP-JTU5FTU��UFTU(FU*OWBMJE/BNF5ISPXT&YDFQUJPO

� PL � � 5PEP-JTU5FTU��UFTU4FU*OWBMJE/BNF5ISPXT&YDFQUJPO

� PL � � 5PEP-JTU5FTU��UFTU(FU4FU8PSLT

� PL � � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

�� PL � � 5PEP.BOBHFS5FTU��UFTU'BDBEF

�� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

�� PL � � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

�� PL �� � 5PEP.BOBHFS5FTU��UFTU"MM-JTUT3FUVSOT"SSBZ

�� PL �� � 5PEP.BOBHFS5FTU��UFTU"MM"SDIJWFE-JTUT3FUVSOT"SSBZ

�� PL �� � 5PEP.BOBHFS5FTU��UFTU(FU-JTU5ISPXT&YDFQUJPO8IFO.JTTJOH

�� PL �� � 5PEP.BOBHFS5FTU��UFTU(FU-JTU3FUVSOT$PSSFDU5ZQF

�� �����

$OPRVW GRQH ZLWK WKLV FKDSWHU� -XVW RQH ODVW WKLQJ� :H QHHG WR JR EDFN WR WKDW XQWHVWHG TBWF	


PHWKRG DQG GR VRPH WHVWLQJ�
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7HVWLQJ 7RGR/LVW��VDYH��

1RZ WKDW TFU	
 LV GRQH� :H FDQ VHW D YDOXH� IRUFLQJ WKH JT%JSUZ IODJ RQ� DQG WHVW DOO WKH SDWKV
WKURXJK WKH TBWF	
 PHWKRG�

$GG WKH IROORZLQJ WHVWV WR \RXU 5PEP-JTU5FTU�QIQ ILOH�

� � QIQ

� QVCMJD GVODUJPO UFTU4BWF/PU%JSUZ%PFT/PUIJOH	


� \

� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

� ���MJTU��TFU	�JE� �����
�

� �SFTVMU � �MJTU��TBWF	
�

� ^

�

� ���

�� � !FYQFDUFE&YDFQUJPO 3VOUJNF&YDFQUJPO

�� � !FYQFDUFE&YDFQUJPO.FTTBHF $BOOPU TBWF JG JE OPU TFU

�� ��

�� QVCMJD GVODUJPO UFTU4BWF/P*E5ISPXT&YDFQUJPO	


�� \

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �MJTU��TFU	�UJUMF� �.Z 5JUMF�
�

�� �MJTU��TBWF	
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO 3VOUJNF&YDFQUJPO

�� � !FYQFDUFE&YDFQUJPO.FTTBHF 3FQPTJUPSZ DPVME OPU TBWF

�� ��

�� QVCMJD GVODUJPO UFTU4BWF5ISPXT&YDFQUJPO*G3FQP'BJMT	


�� \

�� "QQ��CJOE	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


�� \

�� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�TBWF�
��PODF	
��BOE3FUVSO	GBMTF
�

�� SFUVSO �NPDL�

�� ^
�

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �MJTU��TFU	�JE� �MJTUOBNF�
�
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�� �MJTU��TBWF	
�

�� ^

��

�� QVCMJD GVODUJPO UFTU4BWF8PSLT"T&YQFDUFE	


�� \

�� "QQ��CJOE	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	


�� \

�� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�TBWF�
��PODF	
��BOE3FUVSO	USVF
�

�� SFUVSO �NPDL�

�� ^
�

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �MJTU��TFU	�JE� �MJTUOBNF�
�

�� �SFTVMU � �MJTU��TBWF	
�

�� �UIJT��BTTFSU4BNF	�MJTU �SFTVMU
�

�� ^

��  �

/HW PH H[SODLQ HDFK WHVW ٴ

WHVW6DYH1RW'LUW\'RHV1RWKLQJ��

7KLV WHVW PHWKRG LV MXVW FKHFNLQJ WKDW QRWKLQJ UHDOO\ KDSSHQV LI WKH OLVW LV QRW GLUW\� 6LQFH QR FKDQJHV
WR WKH OLVW RFFXU DIWHU FRQVWUXFWLRQ� WKHQ LW VKRXOGQ٧W EH GLUW\" +RZ GR \RX NQRZ LW٧V ZRUNLQJ" 7KDW٧V
ZK\ , KDYH WKDW RQH OLQH�

� ���MJTU��TFU	�JE� �����
�

,I \RX UHPRYH WKH FRPPHQW� WKHQ LW VHWV WKH JE DWWULEXWH� WKH VLGH HIIHFW RI ZKLFK LV IOLSSLQJ RQ
JT%JSUZ� ,I \RX UXQ WKH WHVW ZLWK WKLV OLQH DFWLYH� WKHUH٧OO EH DQ HUURU EHFDXVH RXU PRFN UHSRVLWRU\
�FUHDWHG LQ TFUVQ	
� UHPHPEHU� KDV QR TBWF	
 PHWKRG�

WHVW6DYH1RΖG7KURZV([FHSWLRQ��

,Q WKLV WHVW , FDOO TFU	
 RQ WKH OLVW� EXW GR QRW VHW WKH JE DWWULEXWH� 7KLV WULJJHUV WKH H[FHSWLRQ ZLWKLQ
5PEP-JTU��TBWF	
 ZKLFK PDNHV VXUH JE LV DOZD\V VHW� 6LQFH 5PEP-JTU��TBWF	
 FDQ UHWXUQ PXOWLSOH
H[FHSWLRQV� WKH GRFEORFN DERYH WKH WHVW PHWKRG DOVR FRQWDLQV WKH H[SHFWHG H[FHSWLRQ PHWKRG�

WHVW6DYH7KURZV([FHSWLRQΖI5HSR)DLOV��

+HUH , ELQG D QHZ LPSOHPHQWDWLRQ RI WKH PRFN REMHFW IRU WKH UHSRVLWRU\� 7KLV PRFN REMHFW H[SHFWV
WKDW TBWF	
 ZLOO EH FDOOHG DQG UHWXUQV GBMTF� WULJJHULQJ WKH H[FHSWLRQ ZLWKLQ 5PEP-JTU��TBWF	
�

.HHS LQ PLQG WKDW WKH TFUVQ	
 PHWKRG DOUHDG\ ERXQG D PRFN REMHFW WR 5PEP3FQPTJUPSZ*OUFSGBDF�
EXW WKH PRFN REMHFW WKHUH GLGQ٧W GR DQ\WKLQJ� :H٧UH UHSODFLQJ LW ZLWK D QHZ ELQGLQJ�
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WHVW6DYH:RUNV$V([SHFWHG��

7KLV PHWKRG LV DOPRVW LGHQWLFDO WR WKH ODVW RQH� EXW WKHPRFN UHSRVLWRU\ ZLOO UHWXUQ USVFZKHQ TBWF	

LV FDOOHG� 7KHUHIRUH QR H[FHSWLRQ� $OO VKRXOG EH ZRUNLQJ VPRRWKO\�

/HW٧V WHVW LW

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5PEP-JTU5FTU��UFTU#PVOE5P*OUFSGBDF

� PL � � 5PEP-JTU5FTU��UFTU(FU*OWBMJE/BNF5ISPXT&YDFQUJPO

� PL � � 5PEP-JTU5FTU��UFTU4FU*OWBMJE/BNF5ISPXT&YDFQUJPO

� PL � � 5PEP-JTU5FTU��UFTU(FU4FU8PSLT

� PL � � 5PEP-JTU5FTU��UFTU4BWF/PU%JSUZ%PFT/PUIJOH

�� PL � � 5PEP-JTU5FTU��UFTU4BWF/P*E5ISPXT&YDFQUJPO

�� PL � � 5PEP-JTU5FTU��UFTU4BWF5ISPXT&YDFQUJPO*G3FQP'BJMT

�� PL � � 5PEP-JTU5FTU��UFTU4BWF8PSLT"T&YQFDUFE

�� PL �� � 5PEP.BOBHFS5FTU��UFTU*N"5FBQPU

�� PL �� � 5PEP.BOBHFS5FTU��UFTU'BDBEF

�� PL �� � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

�� PL �� � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

�� PL �� � 5PEP.BOBHFS5FTU��UFTU"MM-JTUT3FUVSOT"SSBZ

�� PL �� � 5PEP.BOBHFS5FTU��UFTU"MM"SDIJWFE-JTUT3FUVSOT"SSBZ

�� PL �� � 5PEP.BOBHFS5FTU��UFTU(FU-JTU5ISPXT&YDFQUJPO8IFO.JTTJOH

�� PL �� � 5PEP.BOBHFS5FTU��UFTU(FU-JTU3FUVSOT$PSSFDU5ZQF

�� �����

%RR <D� :KR٧V \RXU GDGG\"

:KHZ� 7KLV FKDSWHU ZDV D ELW ORQJ� , QHHG WR WDNH D EUHDN DQG JR HDW D VDQGZLFK�



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW
FODVV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO ILQLVK LPSOHPHQWLQJ WKH 5PEP-JTU FODVV�

:KDW٧V OHIW WR GR" 7KH 5PEP-JTU FODVV VWLOO KDV D ORQJ OLVW RI XQLPSOHPHQWHG PHWKRGV� )RU D PRPHQW�
, FRXOGQ٧W TXLWH GHFLGH KRZ WR SURFHHG� 6KRXOG , FRQWLQXH IROORZLQJ WKH IDFDGH PRFN�XSV IURP EDFN
LQ &KDSWHU �� RU JR WKURXJK WKH OLVW RI XQLPSOHPHQWHG PHWKRGV LQ 5PEP-JTU"

5HDOO\� HLWKHU DSSURDFK ZRXOG ZRUN DW WKLV SRLQW� EXW ,٧G NLQG RI OLNH WR ZUDS XS WKH 5PEP-JTU FODVV
DQG IRFXV RQ RWKHU PLVVLQJ FODVVHV� 6R OHW٧V ILQLVK LW XS�

)LQLVKLQJ WKH Ȋ/LVW $WWULEXWHȋ PHWKRGV

,W ORRNV OLNH WKH XQLPSOHPHQWHG ٪/LVW $WWULEXWH٫ PHWKRGV ZLOO EH HDV\ WR ZUDS XS�

$GG WKH IROORZLQJ IRXU PHWKRGV WR WKH ٪/LVW $WWULEXWH٫ VHFWLRQ RI \RXU 5PEP-JTU FODVV� %H
VXUH DQG UHPRYH WKH H[LVWLQJ� XQLPSOHPHQWHG YHUVLRQV�

� � QIQ

� ���

� � 3FUVSO UIF MJTU�T JE 	CBTF GJMFOBNF


� ��

� QVCMJD GVODUJPO JE	


� \

� SFUVSO �UIJT��HFU	�JE�
�

� ^

�

�� ���

�� � *T UIF MJTU BSDIJWFE 

�� � !SFUVSO CPPM

�� ��

�� QVCMJD GVODUJPO JT"SDIJWFE	




&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

�� \

�� SFUVSO àà �UIJT��HFU	�BSDIJWFE�
�

�� ^

��

�� ���

�� � *T UIF MJTU EJSUZ 

�� � !SFUVSO CPPM

�� ��

�� QVCMJD GVODUJPO JT%JSUZ	


�� \

�� SFUVSO �UIJT��JT%JSUZ�

�� ^

��

�� ���

�� � 3FUVSO UIF UJUMF 	BMJBT GPS HFU	�UJUMF�



�� ��

�� QVCMJD GVODUJPO UJUMF	


�� \

�� SFUVSO �UIJT��HFU	�UJUMF�
�

�� ^

��  �

<RX NQRZ ZKDW" ,٧P QRW HYHQ JRLQJ WR ERWKHU XQLW WHVWLQJ WKRVH PHWKRGV� , PHDQ WKH\ ZHUH DOO
RQH�OLQHUV�

5HPRYLQJ 7RGR/LVW��ORDG��

:KHQ WKLQNLQJ DERXW LPSOHPHQWLQJ WKH 5PEP-JTU��MPBE	
 , UHDOL]H WKDW WKLV IXQFWLRQDOLW\ LV DOUHDG\
SURYLGHG E\ WKH 5PEP3FQPTJUPSZ*OUFSGBDF� 7KH 5PEP.BOBHFS��HFU	
 PHWKRG FDOOV WKH UHSRVLWRU\
YHUVLRQ� 'R , QHHG WR GXSOLFDWH WKH ORDG IXQFWLRQDOLW\ KHUH"

2I FRXUVH QRW�

5HPRYH WKH GHILQLWLRQ RI WKH MPBE	
 PHWKRG IURP ERWK WKH -JTU*OUFSGBDF DQG WKH
5PEP-JTU FODVV�

ΖPSOHPHQWLQJ 7RGR/LVW��DUFKLYH��

$OULJKW\ WKHQ� /HW٧V LPSOHPHQW WKH DUFKLYH��� +RZ VKRXOG DQ DUFKLYH ZRUN" ,٧P WKLQNLQJ LI WKH OLVW LV
QRW DOUHDG\ DUFKLYHG� WKHQ DUFKLYLQJ LW ZLOO VDYH LW LQ DQ BSDIJWFE GLUHFWRU\ �RYHUZULWLQJ LW LI DOUHDG\
WKHUH�� WKHQ GHOHWH WKH RULJLQDO OLVW�



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

$GG WKH IROORZLQJ PHWKRG WR \RXU 5PEP-JTU LQ WKH ٪/LVW 2SHUDWLRQV٫ VHFWLRQ

� � QIQ

� ���

� � "SDIJWF UIF MJTU� 5IJT NBLFT UIF MJTU POMZ BWBJMBCMF GSPN UIF BSDIJWF�

� � !SFUVSO -JTU*OUFSGBDF 'PS NFUIPE DIBJOJOH

� � !UISPXT 3VOUJNF&YDFQUJPO *G DBOOPU TBWF�

� ��

� QVCMJD GVODUJPO BSDIJWF	


� \

� �� *G BMSFBEZ BSDIJWFE UIFO SFUVSO UIJT

�� JG 	�UIJT��JT"SDIJWFE	



�� \

�� SFUVSO �UIJT�

�� ^

��

�� JG 	 à BSSBZ@LFZ@FYJTUT	�JE� �UIJT��BUUSJCVUFT



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á$BOOPU BSDIJWF JG JE OPU TFUá
�

�� ^

�� �JE � �UIJT��BUUSJCVUFT<�JE�>�

��

�� �� %FMFUF FYJTUJOH VOBSDIJWFE MJTU JG JU FYJTUT

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�JE GBMTF
 BOE

�� à �UIJT��SFQPTJUPSZ��EFMFUF	�JE GBMTF



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á3FQPTJUPSZ GBJMFE EFMFUJOH VOBSDIJWFE MJTUá
�

�� ^

��

�� �� 4FU BSDIJWFE BOE TBWF

�� �UIJT��TFU	�BSDIJWFE� USVF
�

�� SFUVSO �UIJT��TBWF	
�

�� ^

��  �

7KH FRPPHQWV VKRXOG PDNH WKH DERYH ORJLF HDV\ WR IROORZ� 7KH RQO\ SRLQW , ZDQWHG WR PDNH LV WKDW�
DW WKH ERWWRP RI WKH PHWKRG� , FKRVH WR FDOO WKH TFU	
 PHWKRG WR VHW WKH DUFKLYHG IODJ LQVWHDG RI
GRLQJ LW PDQXDOO\� 7KLV ZLOO IRUFH WKH JT%JSUZ IODJ RQ� WKXV PDNLQJ VXUH TBWF	
 ZLOO VDYH�

:H٧OO WHVW WKLV LQ D PRPHQW� EXW WKH 5PEP3FQPTJUPSZ*OUFSGBDF GRHVQ٧W \HW KDYH D EFMFUF	
PHWKRG�
VR OHW٧V DGG WKDW ILUVW�



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

$GG WKH IROORZLQJ FRGH WR \RXU 5PEP3FQPTJUPSZ*OUFSGBDF

� ���

� � %FMFUF UIF UPEP MJTU

� � !QBSBN TUSJOH �JE *% PG UIF MJTU

� � !SFUVSO CPPMFBO 5SVF JG TVDDFTTGVM

� ��

� QVCMJD GVODUJPO EFMFUF	�JE �BSDIJWFE � GBMTF
�

2ND\� OHW٧V GR WKH XQLW WHVWV�

$GG WKH PHWKRGV EHORZ WR WKH 5PEP-JTU5FTU�QIQ ILOH�

� � QIQ

� QVCMJD GVODUJPO UFTU"SDIJWF8IFO"MSFBEZ"SDIJWFE%PFT/PUIJOH	


� \

� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

� �MJTU��TFU	�BSDIJWFE� USVF
�

� �MJTU��BSDIJWF	
�

� ^

�

� ���

�� � !FYQFDUFE&YDFQUJPO 3VOUJNF&YDFQUJPO

�� � !FYQFDUFE&YDFQUJPO.FTTBHF $BOOPU BSDIJWF JG JE OPU TFU

�� ��

�� QVCMJD GVODUJPO UFTU"SDIJWF8JUI/P*E5ISPXT&YDFQUJPO	


�� \

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �MJTU��BSDIJWF	
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO 3VOUJNF&YDFQUJPO

�� � !FYQFDUFE&YDFQUJPO.FTTBHF 3FQPTJUPSZ GBJMFE EFMFUJOH VOBSDIJWFE MJTU

�� ��

�� QVCMJD GVODUJPO UFTU"SDIJWF8IFO3FQP'BJMT0O%FMFUF	


�� \

�� "QQ��CJOE	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF� GVODUJPO	




&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

�� \

�� �NPDL � .PDLFSZ��NPDL	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� �NPDL��TIPVME3FDFJWF	�FYJTUT�
��PODF	
��BOE3FUVSO	USVF
�

�� �NPDL��TIPVME3FDFJWF	�EFMFUF�
��PODF	
��BOE3FUVSO	GBMTF
�

�� SFUVSO �NPDL�

�� ^
�

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=5PEP-JTU�
�

�� �MJTU��TFU	�JE� �BDUJPOT�
�

�� �MJTU��BSDIJWF	
�

�� ^

��  �

7KRVH WKUHH WHVWV ZLOO IROORZ WKUHH RI WKH IRXU SDWKV WKURXJK RXU 5PEP-JTU��BSDIJWF	
 PHWKRG� ,
GHFLGHG QRW WR WHVW WKH ILQDO SDWK� WKH RQH WKDW KLWV WKH ODVW WZR OLQHV RI WKH BSDIJWF	
PHWKRG EHFDXVH
ZH٧YH DOUHDG\ WHVWHG ERWK WKH TFU	
 DQG TBWF	
 PHWKRGV�

,٧OO OHDYH LW WR \RX UXQ SKSXQLW WR PDNH VXUH WKH FRGH LV ZRUNLQJ� �,W ZRUNV IRU PH DW WKLV SRLQW� VR LI
\RX KDYH DQ\ LVVXHV FKHFN IRU W\SRV��

/HDUQLQJ IURP 8QLW 7HVWV
$ JUHDW ZD\ WR ILJXUH RXW KRZ FRGH RSHUDWHV WKDW \RX GLGQ٧W ZULWH LV WR H[DPLQH WKH XQLW
WHVWV� 7KLV ZLOO JLYH \RX LQVLJKW LQWR H[DFWO\ KRZ WKH LQLWLDO GHYHORSHU EHOLHYHG KLV RU KHU
FRGH ZDV ZRUNLQJ�

$OO WKDW٧V OHIW ZLWK WKH 5PEP-JTU FODVV DUH WKH XQLPSOHPHQWHG ٪7DVN 2SHUDWLRQ٫ PHWKRGV� ,٧P SUHWW\
VXUH WKH\٧UH JRLQJ WR EH ZUDSSHUV RQ WKH 5BTL*OUFSGBDF RU WKH 5BTL$PMMFDUJPO*OUFSGBDF� OHW٧V FRGH
WKHP DQG VHH�

ΖPSOHPHQWLQJ 7RGR/LVW��WDVN$GG��

/HW٧V VHH ٴ 7KH 5BTL$PMMFDUJPO*OUFSGBDF KDV D BEE	
 PHWKRG ZH FDQ ZUDS�

8SGDWH WKH 5PEP-JTU�QIQ� LPSOHPHQWLQJ WKH UBTL"EE	
 DV IROORZV�



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

� ���

� � "EE B OFX UBTL UP UIF DPMMFDUJPO

� � !QBSBN TUSJOH]5BTL*OUFSGBDF �UBTL &JUIFS B 5BTL*OUFSGBDF PS B TUSJOH

� XF DBO DPOTUSVDU POF GSPN�

� � !SFUVSO �UIJT GPS NFUIPE DIBJOJOH

� ��

� QVCMJD GVODUJPO UBTL"EE	�UBTL


� \

� �UIJT��UBTLT��BEE	�UBTL
�

�� �UIJT��JT%JSUZ � USVF�

�� SFUVSO �UIJT�

�� ^

7KDW٧V VLPSOH HQRXJK ,٧P QRW JRLQJ WR ERWKHU ZLWK D XQLW WHVW�

'LG \RX QRWLFH WKH 5BTL$PMMFDUJPO*OUFSGBDF��BEE	
 WDNHV D GLIIHUHQW DUJXPHQW WKDQ WKLV PHWKRG"
*RRG H\HV� /HW٧V IL[ LW�

8SGDWH WKH BEE	
 PHWKRG LQ 5BTL$PMMFDUJPO*OUFSGBDF�QIQ WR PDWFK WKH FRGH EHORZ�

� ���

� � "EE B OFX UBTL UP UIF DPMMFDUJPO

� � !QBSBN TUSJOH]5BTL*OUFSGBDF �UBTL &JUIFS B 5BTL*OUFSGBDF PS B TUSJOH

� XF DBO DPOTUSVDU POF GSPN�

� ��

� QVCMJD GVODUJPO BEE	�UBTL
�

7RGR/LVW��WDVN&RXQW��� 7RGR/LVW��WDVN��� DQG 7RGR/LVW��WDVN*HW��

,٧P NLQG RI JHWWLQJ ERUHG ZLWK WKLV FKDSWHU DQG MXVW ZDQW LW WR HQG� 6R OHW٧V WDFNOH WKUHH LPSOHPHQ�
WDWLRQV DW RQFH�

8SGDWH WKH WKUHH PHWKRGV EHORZ LQ \RXU 5PEP-JTU�QIQ



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

� � QIQ

� ���

� � 3FUVSO OVNCFS PG UBTLT

� � !SFUVSO JOUFHFS

� ��

� QVCMJD GVODUJPO UBTL$PVOU	


� \

� SFUVSO DPVOU	�UIJT��UBTLT��HFU"MM	

�

� ^

��

�� ���

�� � 3FUVSO B UBTL

�� � !QBSBN JOUFHFS �JOEFY 5BTL JOEFY �

�� � !SFUVSO 5BTL*OUFSGBDF

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO UBTL	�JOEFY


�� \

�� SFUVSO �UIJT��UBTLT��HFU	�JOEFY
�

�� ^

��

�� ���

�� � 3FUVSO B UBTL BUUSJCVUF

�� � !QBSBN JOUFHFS �JOEFY 5BTL JOEFY �

�� � !QBSBN TUSJOH �OBNF "UUSJCVUF OBNF

�� � !SFUVSO NJYFE

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO UBTL(FU	�JOEFY �OBNF


�� \

�� �UBTL � �UIJT��UBTLT��HFU	�JOEFY
�

�� SFUVSO �UBTL��HFU	�OBNF
�

�� ^

��  �

7KRVH ZHUH VLPSOH� 7KDW٧V ZKDW KDSSHQV ZKHQ \RX GHVLJQ WKLQJV RUJDQLFDOO\� IURP WKH JURXQG XS
DQG XVH LQWHUIDFHV� <RX JHW WR WKH SRLQW RI LPSOHPHQWDWLRQ DQG YHU\ RIWHQ LW٧V D EUHH]H�

,٧P DOPRVW WHPSWHG WR GR VRPH XQLW WHVWLQJ� EXW VLQFH WKH\٧UH ZUDSSLQJ RWKHU PHWKRGV , ILJXUH ZKHQ
, JHW WR WKH XQGHUO\LQJ PHWKRGV , FDQ WHVW WKHP� �3OXV� ,ٟP VWLOO ERUHG ZLWK WKLV FKDSWHU"�

, GLG QRWLFH� ZKHQ GRXEOH�FKHFNLQJ WKH PHWKRGV ,٧P FDOOLQJ DERYH WKDW WKH UBTL(FU	
 KDV WKH
SRWHQWLDO RI WKURZLQJ WZR GLIIHUHQW W\SHV RI H[FHSWLRQV� , XSGDWHG WKH GRFEORFN KHUH DQG LQ



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

-JTU*OUFSGBDF WR UHIOHFW WKLV�

7KH ILQDO WKUHH 7RGR/LVW��WDVNV��� 7RGR/LVW��WDVN6HW���
DQG 7RGR/LVW��WDVN5HPRYH��

8SGDWH WKH ILQDO WKUHH PHWKRGV EHORZ LQ \RXU 5PEP-JTU�QIQ ILOH�

� � QIQ

� ���

� � 3FUVSO BMM UBTLT BT BO BSSBZ�

� � !SFUVSO BSSBZ "MM UIF 5BTL*OUFSGBDF PCKFDUT

� ��

� QVCMJD GVODUJPO UBTLT	


� \

� SFUVSO �UIJT��UBTLT��HFU"MM	
�

� ^

��

�� ���

�� � 4FU B UBTL BUUSJCVUF

�� � !QBSBN JOUFHFS �JOEFY 5BTL JOEFY �

�� � !QBSBN TUSJOH �OBNF "UUSJCVUF OBNF

�� � !QBSBN NJYFE �WBMVF "UUSJCVUF WBMVF

�� � !SFUVSO �UIJT GPS NFUIPE DIBJOJOH

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

�� ��

�� QVCMJD GVODUJPO UBTL4FU	�JOEFY �OBNF �WBMVF


�� \

�� �UBTL � �UIJT��UBTLT��HFU	�JOEFY
�

�� �UBTL��TFU	�OBNF �WBMVF
�

�� SFUVSO �UIJT�

�� ^

��

�� ���

�� � 3FNPWF UIF TQFDJGJFE UBTL

�� � !SFUVSO �UIJT GPS NFUIPE DIBJOJOH

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��



&KDSWHU �� � )LQLVKLQJ WKH 7RGR/LVW FODVV ���

�� QVCMJD GVODUJPO UBTL3FNPWF	�JOEFY


�� \

�� �UIJT��UBTLT��SFNPWF	�JOEFY
�

�� SFUVSO �UIJT�

�� ^

��  �

(DV\� $QG \HDK� VWLOO QRW DGGLQJ WKH XQLW WHVWV� $OWKRXJK , HQFRXUDJH \RX WR DGG WKHP�

/LNH WKH UBTL(FU	
 PHWKRG HDUOLHU� UBTL4FU	
 ZDV PLVVLQJ WKDW VHFRQG H[FHSWLRQ W\SH LQ WKH
GRFEORFN� $OVR� 7KH !SFUVSO ZDV PLVVLQJ IURP WKH UBTL3FNPWF	
 PHWKRG� , DGGHG ERWK RI WKHVH
ERWK LQ WKH 5PEP-JTU FODVV DQG WKH -JTU*OUFSGBDF�

7KDW٧V LW� 5HDOO\� WKHUH٧V RQO\ WKUHH PRUH LQWHUIDFHV WKDW QHHG FRQFUHWH FODVVHV EHKLQG WKHP� WKH
5BTL$PMMFDUJPO*OUFSGBDF� WKH 5BTL*OUFSGBDF� DQG WKH 5PEP3FQPTJUPSZ*OUFSGBDF� :KLFK VKRXOG
, GR QH[W"

,٧OO XVH WKH WLPH WHVWHG PHWKRG SURJUDPPHUV KDYH XVHG VLQFH FDYHPDQ GD\V WR GHFLGH WKLQJV� (HQLH�
PHHQLH� PLQLH� PRH� &DWFK D WLJHU E\ WKH WRH� ,I LW KROOHUV ٬



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG
7DVN FODVVHV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FRPSOHWHO\ FRGH ERWK WKH 5BTL$PMMFDUJPO FODVV DQG WKH 5BTL FODVV DQG
KRSH WKH\ ZRUN�

,٧P JRLQJ WR WU\ VRPHWKLQJ GLIIHUHQW ZLWK WKLV FKDSWHU� ,٧P JRLQJ WR FRPSOHWHO\ LPSOHPHQW WZR RI
WKH UHPDLQLQJ LQWHUIDFHV� <HS� MXVW FRGLQJ WKH LPSOHPHQWDWLRQ EOLQGO\� ZLWKRXW WHVWLQJ� MXVW WR JHW LW
GRQH� 7KHQ ,٧OO JR EDFN DQG ZULWH WHVWV IRU WKH LPSOHPHQWDWLRQV�

7KH 7DVN&ROOHFWLRQ FODVV

$GG WKH ILOH 5BTL$PMMFDUJPO�QIQ WR \RXU BQQ�TSD�(4%�&OUJUJFT GLUHFWRU\ ZLWK WKH
IROORZLQJ FRQWHQW�

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�(4%�&OUJUJFT�5BTL$PMMFDUJPO�QIQ

�

� DMBTT 5BTL$PMMFDUJPO JNQMFNFOUT 5BTL$PMMFDUJPO*OUFSGBDF \

�

� QSPUFDUFE �UBTLT� �� "SSBZ PG 5BTL*OUFSGBDFT

�

� ���

�� � $POTUSVDUPS

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� �UIJT��UBTLT � BSSBZ	
�

�� ^

��

�� ���



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� � "EE B OFX UBTL UP UIF DPMMFDUJPO

�� � !QBSBN TUSJOH]5BTL*OUFSGBDF �UBTL &JUIFS B 5BTL*OUFSGBDF PS B TUSJOH

�� � XF DBO DPOTUSVDU POF GSPN�

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �UBTL OPU TUSJOH PS 5BTL*OUFSGBDF

�� ��

�� QVCMJD GVODUJPO BEE	�UBTL


�� \

�� JG 	 à 	�UBTL JOTUBODFPG 5BTL*OUFSGBDF



�� \

�� JG 	 à JT@TUSJOH	�UBTL



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� ��UBTL NVTU CF TUSJOH PS 5BTL*OUFSGBDF�
�

�� ^

�� �OFX5BTL � "QQ��NBLF	�(4%�&OUJUJFT�5BTL*OUFSGBDF�
�

�� JG 	 à �OFX5BTL��TFU'SPN4USJOH	�UBTL



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	�$BOOPU QBSTF UBTL TUSJOH�
�

�� ^

�� �UBTL � �OFX5BTL�

�� ^

�� �UIJT��UBTLT<> � �UBTL�

�� �UIJT��TPSU5BTLT	
�

�� ^

��

�� ���

�� � 3FUVSO UBTL CBTFE PO JOEFY

�� � !QBSBN JOUFHFS �JOEFY � JT GJSTU JUFN JO DPMMFDUJPO

�� � !SFUVSO 5BTL*OUFSGBDF 5IF 5PEP 5BTL

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO HFU	�JOEFY


�� \

�� JG 	�JOEFY � � ]] �JOEFY �� DPVOU	�UIJT��UBTLT



�� \

�� UISPX OFX =0VU0G#PVOET&YDFQUJPO	��JOEFY JT PVUTJEF SBOHF�
�

�� ^

�� SFUVSO �UIJT��UBTLT<�JOEFY>�

�� ^

��

�� ���

�� � 3FUVSO BSSBZ DPOUBJOJOH BMM UBTLT
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�� � !SFUVSO BSSBZ

�� ��

�� QVCMJD GVODUJPO HFU"MM	


�� \

�� SFUVSO �UIJT��UBTLT�

�� ^

��

�� ���

�� � 3FNPWF UIF TQFDJGJFE UBTL

�� � !QBSBN JOUFHFS �JOEFY 5IF UBTL UP SFNPWF

�� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

�� ��

�� QVCMJD GVODUJPO SFNPWF	�JOEFY


�� \

�� JG 	�JOEFY � � ]] �JOEFY �� DPVOU	�UIJT��UBTLT



�� \

�� UISPX OFX =0VU0G#PVOET&YDFQUJPO	��JOEFY JT PVUTJEF SBOHF�
�

�� ^

�� VOTFU	�UIJT��UBTLT<�JOEFY>
�

�� �UIJT��TPSU5BTLT	
�

�� ^

��

�� ���

�� � 4PSU UIF UBTLT XIFSF�

�� � �
 /FYU BDUJPOT BSF BMQIBCFUJDBMMZ GJSTU

�� � �
 /PSNBM UBTLT BSF BMQIBCFUJDBMMZ OFYU

�� � �
 $PNQMFUFE UBTLT BSF TPSUFE CZ EBUF DPNQMFUFE EFTDFOEJOH

�� ��

�� QSPUFDUFE GVODUJPO TPSU5BTLT	


�� \

�� �OFYU � BSSBZ	
�

�� �OPSNBM � BSSBZ	
�

�� �DPNQMFUFE � BSSBZ	
�

�� GPSFBDI 	�UIJT��UBTLT BT �UBTL


�� \

�� JG 	�UBTL��JT$PNQMFUF	



�� \

�� �DPNQMFUFE<> � �UBTL�

�� ^

�� FMTFJG 	�UBTL��JT/FYU"DUJPO	



��� \

��� �OFYU<> � �UBTL�
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��� ^

��� FMTF

��� \

��� �OPSNBM<> � �UBTL�

��� ^

��� ^

��� VTPSU	�OFYU �5BTL$PMMFDUJPO��DNQ%FTDSJQUJPO�
�

��� VTPSU	�OPSNBM �5BTL$PMMFDUJPO��DNQ%FTDSJQUJPO�
�

��� VTPSU	�DPNQMFUFE �5BTL$PMMFDUJPO��DNQ$PNQMFUFE�
�

��� �UIJT��UBTLT � BSSBZ@NFSHF	�OFYU �OPSNBM �DPNQMFUFE
�

��� ^

���

��� ���

��� � $PNQBSF UXP UBTLT CZ EFTDSJQUJPO

��� ��

��� QVCMJD TUBUJD GVODUJPO DNQ%FTDSJQUJPO	�B �C


��� \

��� SFUVSO TUSOBUDNQ	�B��EFTDSJQUJPO	
 �C��EFTDSJQUJPO	

�

��� ^

���

��� ���

��� � $PNQBSF UXP UBTLT CZ DPNQMFUJPO EBUF

��� ��

��� QVCMJD TUBUJD GVODUJPO DNQ$PNQMFUFE	�B �C


��� \

��� �TUBNQ� � �B��EBUF$PNQMFUFE	
��UJNFTUBNQ�

��� �TUBNQ� � �C��EBUF$PNQMFUFE	
��UJNFTUBNQ�

��� JG 	�TUBNQ� �� �TUBNQ�


��� \

��� SFUVSO TUSOBUDNQ	�B��EFTDSJQUJPO	
 �C��EFTDSJQUJPO	

�

��� ^

��� SFUVSO �TUBNQ� � �TUBNQ��

��� ^

��� ^

���  �

(YHU\WKLQJZLWKLQ WKH 5BTL$PMMFDUJPO VKRXOG EH VWUDLJKWIRUZDUG DQG HDV\ WR IROORZ� , GHFLGHGZKLOH
FRGLQJ WKDW ,٧G NHHS WKH OLVW VRUWHG� 6R ZKHQ WKH BEE	
PHWKRG RU SFNPWF	
PHWKRG DUH FDOOHG� LW KLWV
DQ LQWHUQDO TPSU	
 PHWKRG WR GR LW�

$OVR� , QHHGHG D TFU'SPN4USJOH	
 PHWKRG RQ WKH 5BTL*OUFSGBDF WR VHW DOO WKH WDVN٧V LQIRUPDWLRQ
IURP D VWULQJ� /HW٧V JR DGG WKDW WR WKH LQWHUIDFH� $QG ZKLOH ZH٧UH DW LW� OHW٧V DGG D PHWKRG WR UHWXUQ
WKH WDVN DV D VWULQJ� ,٧OO XVH WKH PDJLF PHWKRG @@UP4USJOH	
 WR FRQYHUW WR D VWULQJ EHFDXVH� ZHOO�



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

DQ\WKLQJ ZLWK WKH ZRUG PDJLF LQ LW KDV JRW WR EH JRRG�

�8P� DV ,ٟP FKHFNLQJ IRU W\SRV , UHDOL]H WKH PRYLH ٢0DJLF 0LNH٣ KDV WKH ZRUG PDJLF LQ LW� , GLGQٟW
VHH WKH PRYLH� EXW , FDQQRW LPDJLQH ,ٟG OLNH LW� 6R� ,ٟOO UHYHUVH P\ HDUOLHU VWDWHPHQW ٬ QRW HYHU\WKLQJ
ZLWK WKH ZRUG ٢PDJLF٣ LQ LW LV QHFHVVDULO\ JRRG��

$GG WKH PHWKRG EHORZ WR WKH 5BTL*OUFSGBDF�

� � QIQ

� ���

� � 4FU BMM UIF UBTLT BUUSJCVUFT GSPN B TUSJOH�

� � !QBSBN TUSJOH �JOGP 5IF UBTL JOGP

� � !SFUVSO CPPM 5SVF PO TVDDFTT GBMTF PUIFSXJTF

� ��

� QVCMJD GVODUJPO TFU'SPN4USJOH	�JOGP
�

�

� ���

�� � 3FUVSO UIF UBTL BT B TUSJOH

�� ��

�� QVCMJD GVODUJPO @@UP4USJOH	
�

��  �

:LOO LW ZRUN" , UHDOO\ KRSH VR� /HW٧V NHHS JRLQJ WKRXJK�

7KH 7DVN FODVV

,٧P GRLQJ WKH VDPH WKLQJ DQG FRPSOHWHO\ FRGLQJ WKH 5BTL FODVV� ,W٧V DOPRVW OLNH ,٧P DWWHPSWLQJ WR
IDLO LQ SXEOLF KHUH EHFDXVH FRGH LV YHU\ VHOGRP SHUIHFW WKH ILUVW WLPH DURXQG� �0\ FRGH� DW OHDVW��

$GG WKH ILOH 5BTL�QIQ WR \RXU BQQ�TSD�(4%�&OUJUJFT GLUHFWRU\ ZLWK WKH IROORZLQJ FRQWHQW�



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

� � QIQ OBNFTQBDF (4%=&OUJUJFT�

�

� �� 'JMF� BQQ�TSD�(4%�&OUJUJFT�5BTL�QIQ

�

� VTF $BSCPO=$BSCPO�

�

� DMBTT 5BTL JNQMFNFOUT 5BTL*OUFSGBDF \

�

� QSPUFDUFE �DPNQMFUF� �� *T UIF UBTL DPNQMFUF 

�� QSPUFDUFE �EFTDSJQUJPO� �� 5BTL EFTDSJQUJPO

�� QSPUFDUFE �EVF� �� OVMM PS $BSCPO

�� QSPUFDUFE �XIFO$PNQMFUFE� �� OVMM PS $BSCPO

�� QSPUFDUFE �OFYU"DUJPO� �� *T UIJT B OFYU BDUJPO 

��

�� ���

�� � $POTUSVDUPS

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� �UIJT��DMFBS	
�

�� ^

��

�� ���

�� � $MFBS BMM UBTL BUUSJCVUFT

�� ��

�� QSPUFDUFE GVODUJPO DMFBS	


�� \

�� �UIJT��DPNQMFUF � GBMTF�

�� �UIJT��EFTDSJQUJPO � ���

�� �UIJT��EVF � OVMM�

�� �UIJT��XIFO$PNQMFUFE � OVMM�

�� �UIJT��OFYU"DUJPO � GBMTF�

�� ^

��

�� ���

�� � )BT UIF UBTL CFFO DPNQMFUFE 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO JT$PNQMFUF	


�� \

�� SFUVSO �UIJT��DPNQMFUF�

�� ^



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

��

�� ���

�� � 8IBU�T UIF EFTDSJQUJPO PG UIF UBTL

�� � !SFUVSO TUSJOH

�� ��

�� QVCMJD GVODUJPO EFTDSJQUJPO	


�� \

�� SFUVSO �UIJT��EFTDSJQUJPO�

�� ^

��

�� ���

�� � 8IFO JT UIF UBTL EVF 

�� � !SFUVSO NJYFE &JUIFS OVMM JG OP EVF EBUF TFU PS B $BSCPO PCKFDU�

�� ��

�� QVCMJD GVODUJPO EBUF%VF	


�� \

�� SFUVSO �UIJT��EVF�

�� ^

��

�� ���

�� � 8IFO XBT UIF UBTL DPNQMFUFE 

�� � !SFUVSO NJYFE &JUIFS OVMM JG OPU DPNQMFUF PS B $BSCPO PCKFDU

�� ��

�� QVCMJD GVODUJPO EBUF$PNQMFUFE	


�� \

�� SFUVSO �UIJT��XIFO$PNQMFUFE�

�� ^

��

�� ���

�� � *T UIF UBTL B /FYU "DUJPO 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO JT/FYU"DUJPO	


�� \

�� SFUVSO �UIJT��OFYU"DUJPO�

�� ^

��

�� ���

�� � 4FU XIFUIFS UBTL JT DPNQMFUF� "VUPNBUJDBMMZ VQEBUFT EBUF$PNQMFUFE�

�� � !QBSBN CPPM �DPNQMFUF

�� ��

�� QVCMJD GVODUJPO TFU*T$PNQMFUF	�DPNQMFUF




&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� \

�� �UIJT��DPNQMFUF � àà �DPNQMFUF�

�� JG 	�UIJT��DPNQMFUF


�� \

�� �UIJT��XIFO$PNQMFUFE � OFX $BSCPO�

�� ^

�� FMTF

�� \

�� �UIJT��XIFO$PNQMFUFE � OVMM�

�� ^

�� ^

��

�� ���

�� � 4FU UBTL EFTDSJQUJPO

�� � !QBSBN TUSJOH �EFTDSJQUJPO

��� ��

��� QVCMJD GVODUJPO TFU%FTDSJQUJPO	�EFTDSJQUJPO


��� \

��� �UIJT��EFTDSJQUJPO � �EFTDSJQUJPO�

��� ^

���

��� ���

��� � 4FU EBUF EVF

��� � !QBSBN OVMM]TUSJOH]$BSCPO �EBUF OVMM UP DMFBS PUIFSXJTF TUPSFT $BSCPO

��� � EBUF JOUFSOBMMZ�

��� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �EBUF JT OPU OVMM PS $BSCPO

��� ��

��� QVCMJD GVODUJPO TFU%BUF%VF	�EBUF


��� \

��� JG 	 à JT@OVMM	�EBUF
 BOE à 	�EBUF JOTUBODFPG $BSCPO



��� \

��� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	��EBUF JT OPU OVMM PS $BSCPO�
�

��� ^

��� �UIJT��EVF � �EBUF�

��� ^

���

��� ���

��� � 4FU XIFUIFS UBTL JT B OFYU BDUJPO

��� � !QBSBN CPPM �OFYU"DUJPO

��� ��

��� QVCMJD GVODUJPO TFU*T/FYU"DUJPO	�OFYU"DUJPO


��� \



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

��� �UIJT��OFYU"DUJPO � àà �OFYU"DUJPO�

��� ^

���

��� ���

��� � 4FU B QSPQFSUZ� 	&OET VQ DBMMJOH TQFDJGJD TFUUFS


��� � !QBSBN TUSJOH �OBNF JT$PNQMFUF]EFTDSJQUJPO]EBUF%VF]JT/FYU"DUJPO

��� � !QBSBN NJYFE �WBMVF 5IF WBMVF UP TFU

��� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

��� ��

��� QVCMJD GVODUJPO TFU	�OBNF �WBMVF


��� \

��� TXJUDI 	�OBNF


��� \

��� DBTF �JT$PNQMFUF��

��� �UIJT��TFU*T$PNQMFUF	�WBMVF
�

��� CSFBL�

��� DBTF �EFTDSJQUJPO��

��� �UIJT��TFU%FTDSJQUJPO	�WBMVF
�

��� CSFBL�

��� DBTF �EBUF%VF��

��� �UIJT��TFU%BUF%VF	�WBMVF
�

��� CSFBL�

��� DBTF �JT/FYU"DUJPO��

��� �UIJT��TFU*T/FYU"DUJPO	�WBMVF
�

��� CSFBL�

��� EFGBVMU�

��� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á*OWBMJE BUUSJCVUF �OBNFá
�

��� ^

��� ^

���

��� ���

��� � (FU B QSPQFSUZ�

��� � !QBSBN TUSJOH �OBNF JT$PNQMFUF]EFTDSJQUJPO]EBUF%VF]JT/FYU"DUJPO]EBUF$PNQMFUFE

��� � !SFUVSO NJYFE

��� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �OBNF JT JOWBMJE

��� ��

��� QVCMJD GVODUJPO HFU	�OBNF


��� \

��� TXJUDI 	�OBNF


��� \

��� DBTF �JT$PNQMFUF��

��� SFUVSO �UIJT��JT$PNQMFUF	
�
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��� DBTF �EFTDSJQUJPO��

��� SFUVSO �UIJT��EFTDSJQUJPO	
�

��� DBTF �EBUF%VF��

��� SFUVSO �UIJT��EBUF%VF	
�

��� DBTF �JT/FYU"DUJPO��

��� SFUVSO �UIJT��JT/FYU"DUJPO	
�

��� DBTF �EBUF$PNQMFUFE��

��� SFUVSO �UIJT��EBUF$PNQMFUFE	
�

��� EFGBVMU�

��� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á*OWBMJE BUUSJCVUF �OBNFá
�

��� ^

��� ^

���

��� ���

��� � 4FU BMM UIF UBTLT BUUSJCVUFT GSPN B TUSJOH�

��� � !QBSBN TUSJOH �JOGP 5IF UBTL JOGP

��� � !SFUVSO CPPM 5SVF PO TVDDFTT GBMTF PUIFSXJTF

��� ��

��� QVCMJD GVODUJPO TFU'SPN4USJOH	�JOGP


��� \

��� �UIJT��DMFBS	
�

���

��� �� 3FNPWF EVQ TQBDFT BOE TQMJU JOUP XPSET

��� �JOGP � QSFH@SFQMBDF	��=T=T��� � � �JOGP
�

��� �XPSET � FYQMPEF	� � USJN	�JOGP

�

��� JG 	DPVOU	�XPSET
 �� �


��� \

��� SFUVSO GBMTF�

��� ^

���

��� �� $PNQMFUFE JUFN

��� JG 	�XPSET<�> �� �Y�


��� \

��� �UIJT��DPNQMFUF � USVF�

��� BSSBZ@TIJGU	�XPSET
�

��� USZ

��� \

��� �UIJT��XIFO$PNQMFUFE � OFX $BSCPO	BSSBZ@TIJGU	�XPSET

�

��� ^

��� DBUDI 	=&YDFQUJPO �F


��� \

��� SFUVSO GBMTF�
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��� ^

��� ^

���

��� �� /FYU BDUJPO

��� FMTF JG 	�XPSET<�> �� ���


��� \

��� �UIJT��OFYU"DUJPO � USVF�

��� BSSBZ@TIJGU	�XPSET
�

��� ^

���

��� �� /PSNBM JUFN

��� FMTF JG 	�XPSET<�> �� ���


��� \

��� BSSBZ@TIJGU	�XPSET
�

��� ^

���

��� �� -PPL GPS B EVF EBUF

��� GPS 	�J � �� �J � DPVOU	�XPSET
� �J��


��� \

��� JG 	TVCTUS	�XPSET<�J> � �
 �� ��EVF��


��� \

��� �UIJT��EVF � OFX $BSCPO	TVCTUS	�XPSET<�J> �

�

��� VOTFU	�XPSET<�J>
�

��� CSFBL�

��� ^

��� ^

���

��� �UIJT��EFTDSJQUJPO � KPJO	� � �XPSET
�

��� SFUVSO USVF�

��� ^

���

��� ���

��� � 3FUVSO UIF UBTL BT B TUSJOH

��� ��

��� QVCMJD GVODUJPO @@UP4USJOH	


��� \

��� �CVJME � BSSBZ	
�

��� JG 	�UIJT��DPNQMFUF


��� \

��� �CVJME<> � �Y��

��� �CVJME<> � �UIJT��XIFO$PNQMFUFE��GPSNBU	�:�N�E�
�

��� ^
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��� FMTFJG 	�UIJT��OFYU"DUJPO


��� \

��� �CVJME<> � ����

��� ^

��� FMTF

��� \

��� �CVJME<> � ����

��� ^

��� �CVJME<> � �UIJT��EFTDSJQUJPO�

��� JG 	�UIJT��EVF


��� \

��� �CVJME<> � ��EVF�� � �UIJT��EVF��GPSNBU	�:�N�E�
�

��� ^

��� SFUVSO KPJO	� � �CVJME
�

��� ^

��� ^

���  �

:KHZ� 7KDW VHHPV OLNH D ORW RI FRGH� EXW UHDOO\ LW ZDV HDV\ WR ZULWH� 7KLV LV EHFDXVH PRVW RI WKH NLQNV
ZHUH ZRUNHG RXW DOUHDG\ XVLQJ WKH 5BTL*OUFSGBDF DQG 5BTL$PMMFDUJPO*OUFSGBDF� 6R WKLV FKDSWHU
UHDOO\ ZDV MXVW IROORZLQJ D PDS WR ZULWH FRGH�

%LQGLQJ WKH ΖQWHUIDFHV

6LQFHZH٧YH LPSOHPHQWHG WKH FRQFUHWH FODVVHV EHKLQG 5BTL$PMMFDUJPO*OUFSGBDF DQG 5BTL*OUFSGBDF�
OHW٧V ELQG WKH LQWHUIDFHV WR WKHP�

:KHUH GR \RX WKLQN WKLV VKRXOG KDSSHQ" <RX DUH FRUUHFW ,Q WKH VHUYLFH SURYLGHU�

8SGDWH WKH 5PEP4FSWJDF1SPWJEFS�QIQ ILOH LQ \RXU BQQ�TSD�(4%�1SPWJEFST GLUHFWRU\ WR
PDWFK WKH FRGH EHORZ�



&KDSWHU �� � 7KH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

� � QIQ OBNFTQBDF (4%=1SPWJEFST�

�

� �� 'JMF� BQQ�TSD�(4%�1SPWJEFST�5PEP4FSWJDF1SPWJEFS�QIQ

�

� VTF *MMVNJOBUF=4VQQPSU=4FSWJDF1SPWJEFS�

�

� DMBTT 5PEP4FSWJDF1SPWJEFS FYUFOET 4FSWJDF1SPWJEFS \

�

� ���

�� � 3FHJTUFS UIF TFSWJDF QSPWJEFS

�� ��

�� QVCMJD GVODUJPO SFHJTUFS	


�� \

�� �UIJT��BQQ<�UPEP�> � �UIJT��BQQ��TIBSF	GVODUJPO	


�� \

�� SFUVSO OFX 5PEP.BOBHFS�

�� ^
�

��

�� �UIJT��BQQ��CJOE	�(4%=&OUJUJFT=-JTU*OUFSGBDF� �(4%=&OUJUJFT=5PEP-JTU�
�

�� �UIJT��BQQ��CJOE	�(4%=&OUJUJFT=5BTL*OUFSGBDF� �(4%=&OUJUJFT=5BTL�
�

�� �UIJT��BQQ��CJOE	�(4%=&OUJUJFT=5BTL$PMMFDUJPO*OUFSGBDF�

�� �(4%=&OUJUJFT=5BTL$PMMFDUJPO�
�

�� ^

�� ^

��  �

1RZ DQ\ WLPHZH GR DQ "QQ��NBLF	�5BTL*OUFSGBDF�
 /DUDYHO ZLOO DXWRPDWLFDOO\ UHWXUQ DQ LQVWDQFH
5BTL FODVV�

, DP D ZHH ELW QHUYRXV ZLWK DOO RI WKLV EOLQG FRGLQJ� , FDQ DOPRVW JXDUDQWHH \RX WKHUH٧V JRLQJ WR EH
VRPHWKLQJ ZURQJ� %XW ZKR NQRZV" 6RPHWLPHV SHRSOH JHW D KROH�LQ�RQH DQG KRZ LPSRVVLEOH LV WKDW"

/HW٧V VHH ZKDW KDSSHQV ZLWK WHVWLQJ LQ WKH QH[W FKDSWHU�



&KDSWHU �� � 7HVWLQJ WKH
7DVN&ROOHFWLRQ DQG 7DVN FODVVHV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO WHVW WKRVH WZR FODVVHV ZH FUHDWHG LQ WKH ODVW FKDSWHU�

6KRXOG *HWWHUV DQG 6HWWHUV EH 8QLW 7HVWHG

6XUH� LI \RX ZDQW WR� 0H" , RIWHQ GRQ٧W XQLW WHVW DQ\ JHWWHU RU VHWWHU XQOHVV WKHUH٧V VRPH W\SH RI VLGH
HIIHFW JRLQJ RQ� /LNH VHWWLQJ WKH DPNQMFUFE IODJ RQ D WDVN ZLWK WKH VLGH HIIHFW RI WKH EBUF$PNQMFUFE
DOVR EHLQJ VHW�

%XW DJDLQ� HYHU\ SURJUDPPHU٧V GLIIHUHQW� 6RPH SHRSOH OLNH WKH IHHOLQJ RI FRPSOHWHQHVV RI KDYLQJ
HDFK DQG HYHU\ PHWKRG WHVWLQJ� , OLNH WKDW IHHOLQJ WRR� EXW WKH IHHOLQJ , OLNH HYHQ PRUH LV WKH RQH \RX
KDYH ZKHQ LW٧V DOO GRQH� $QG� KRQHVWO\� VRPHWLPHV LQ WKH VSLULW RI *HWWLQJ 6WXII 'RQH ,٧OO IRUJR PDQ\
WHVWV WKDW , SODQ RQ FRPLQJ EDFN WR� <HW� VRPHKRZ� , QHYHU VHHP WR KDYH WKH WLPH WR FRPH EDFN DQG
GR LW�

7HVWLQJ WKH 7DVN FODVV

$GG WKH 5BTL5FTU�QIQ ILOH WR \RXU BQQ�UFTUT�(4%�&OUJUJFT GLUHFWRU\ ZLWK WKH FRQWHQWV
EHORZ�

� � QIQ

� �� 'JMF� BQQ�UFTUT�(4%�&OUJUJFT�5BTL5FTU�QIQ

�

� DMBTT 5BTL5FTU FYUFOET 5FTU$BTF \

�

� QSPUFDUFE GVODUJPO OFX5BTL	


� \

� SFUVSO "QQ��NBLF	�(4%=&OUJUJFT=5BTL*OUFSGBDF�
�

� ^

��

�� QVCMJD GVODUJPO UFTU(FUUFST	




&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� \

�� �UBTL � �UIJT��OFX5BTL	
�

��

�� �� 6TF TQFDJGJD HFUUFST

�� �UIJT��BTTFSU'BMTF	�UBTL��JT$PNQMFUF	

�

�� �UIJT��BTTFSU&RVBMT	�� �UBTL��EFTDSJQUJPO	

�

�� �UIJT��BTTFSU/VMM	�UBTL��EBUF%VF	

�

�� �UIJT��BTTFSU/VMM	�UBTL��EBUF$PNQMFUFE	

�

�� �UIJT��BTTFSU'BMTF	�UBTL��JT/FYU"DUJPO	

�

��

�� �� 6TF HFOFSJD HFUUFS

�� �UIJT��BTTFSU'BMTF	�UBTL��HFU	�JT$PNQMFUF�

�

�� �UIJT��BTTFSU&RVBMT	�� �UBTL��HFU	�EFTDSJQUJPO�

�

�� �UIJT��BTTFSU/VMM	�UBTL��HFU	�EBUF%VF�

�

�� �UIJT��BTTFSU/VMM	�UBTL��HFU	�EBUF$PNQMFUFE�

�

�� �UIJT��BTTFSU'BMTF	�UBTL��HFU	�JT/FYU"DUJPO�

�

�� ^

��

�� QVCMJD GVODUJPO UFTU4FUUJOH$PNQMFUF6QEBUFT8IFO$PNQMFUF	


�� \

�� �UBTL � �UIJT��OFX5BTL	
�

��

�� �UBTL��TFU*T$PNQMFUF	USVF
�

�� �UIJT��BTTFSU*OTUBODF0G	�$BSCPO=$BSCPO� �UBTL��EBUF$PNQMFUFE	

�

�� �UIJT��BTTFSU&RVBMT	EBUF	�:�N�E�
 �UBTL��EBUF$PNQMFUFE	
��GPSNBU	�:�N�E�

�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU4FU%VF5ISPXT&YDFQUJPO	


�� \

�� �UBTL � �UIJT��OFX5BTL	
�

�� �UBTL��TFU%BUF%VF	���
�

�� ^

��

�� QVCMJD GVODUJPO UFTU0UIFS4FUUFST	


�� \

�� �UBTL � �UIJT��OFX5BTL	
�

��

�� �UFTU� � �5FTU EFTDSJQUJPO��

�� �UFTU� � �"OPUIFS UFTU��



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� �UBTL��TFU%FTDSJQUJPO	�UFTU�
�

�� �UIJT��BTTFSU&RVBMT	�UFTU� �UBTL��EFTDSJQUJPO	

�

�� �UBTL��TFU	�EFTDSJQUJPO� �UFTU�
�

�� �UIJT��BTTFSU&RVBMT	�UFTU� �UBTL��EFTDSJQUJPO	

�

��

�� �UFTU� � OFX $BSCPO=$BSCPO	����������
�

�� �UBTL��TFU%BUF%VF	�UFTU�
�

�� �UIJT��BTTFSU&RVBMT	�UFTU� �UBTL��EBUF%VF	

�

�� �UBTL��TFU	�EBUF%VF� OVMM
�

�� �UIJT��BTTFSU/VMM	�UBTL��EBUF%VF	

�

��

�� �UBTL��TFU*T/FYU"DUJPO	USVF
�

�� �UIJT��BTTFSU5SVF	�UBTL��JT/FYU"DUJPO	

�

�� �UBTL��TFU	�JT/FYU"DUJPO� GBMTF
�

�� �UIJT��BTTFSU'BMTF	�UBTL��JT/FYU"DUJPO	

�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU(FU8JUI#BE/BNF5ISPXT&SSPS	


�� \

�� �UBTL � �UIJT��OFX5BTL	
�

�� �UBTL��HFU	�TPNFUIJOH�
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU4FU8JUI#BE/BNF5ISPXT&SSPS	


�� \

�� �UBTL � �UIJT��OFX5BTL	
�

�� �UBTL��TFU	�TPNFUIJOH� �CMB�
�

�� ^

��

�� ���

�� � !EBUB1SPWJEFS TUSJOH5FTUT

�� ��

�� QVCMJD GVODUJPO UFTU4USJOH7BSJBUJPOT	�TUSJOH �WBMJE �TUSJOH4BNF


�� \

�� �UBTL � �UIJT��OFX5BTL	
�

��



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� �SFTVMU � �UBTL��TFU'SPN4USJOH	�TUSJOH
�

�� JG 	�WBMJE


�� \

�� �UIJT��BTTFSU5SVF	�SFTVMU
�

��� JG 	�TUSJOH4BNF


��� \

��� �UIJT��BTTFSU&RVBMT	�TUSJOH 	TUSJOH
�UBTL
�

��� ^

��� FMTF

��� \

��� �UIJT��BTTFSU/PU&RVBMT	�TUSJOH 	TUSJOH
�UBTL
�

��� ^

��� ^

��� FMTF

��� \

��� �UIJT��BTTFSU'BMTF	�SFTVMU
�

��� ^

��� ^

��� QVCMJD GVODUJPO TUSJOH5FTUT	


��� \

��� SFUVSO BSSBZ	

��� BSSBZ	�� GBMTF GBMTF


��� BSSBZ	�� 4JNQMF OFYU BDUJPO� USVF USVF


��� BSSBZ	�� /FYU XJUI EVF EBUF �EVF������������ USVF USVF


��� BSSBZ	�� UBTL XJUI BO FYUSB TQBDF� USVF GBMTF


��� BSSBZ	�Y CBE� GBMTF GBMTF


��� BSSBZ	�� %VF EBUF �EVF����������� JO NJEEMF� USVF GBMTF


��� BSSBZ	�Y ���������� 4UBSU -BSBWFM #PPL� (FUUJOH 4UVGG %POF� USVF USVF


��� 
�

��� ^

��� ^

���  �

,٧P QRW JRLQJ WR DWWHPSW WR SXOO WKH ZRRO RYHU \RXU H\HV DQG WHOO \RX , FRGHG WKLV HQWLUH WHVW DQG LW
ZRUNHG ILUVW WLPH� , GLGQ٧W DQG LW GLGQ٧W� , ZURWH RQH WHVW� UDQ SKSXQLW� WKHQ PRYHG WR WKH QH[W WHVW
FDVH� 'XULQJ WKLV SURFHVV , KDG WR IL[ D IHZ W\SRV LQ 5BTL5FTU �, DOZD\V W\SH BTTFSU&RVBM	
 LQVWHDG
RI BTTFSU&RVBMT	
 ٴ GRQ٧W DVN PH ZK\��

$QG GXULQJ WKLV SURFHVV VRPHWKLQJ EDG KDSSHQHG ٴ

, UDQ LQWR D EXJ LQ WKH H[LVWLQJ 5BTL FRGH�

$PD]LQJO\ HQRXJK WKHUH ZDV QRW D VLQJOH W\SR� , FRQVLGHU WKDW D KXJH ZLQ� �$OWKRXJK , GLG WULSOH
FKHFN P\ FRGH LQ WKH ODVW FKDSWHU EHIRUH PRYLQJ RQ��



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

:H٧OO IL[ WKH EXJ� WKDW NHHSV WKH WHVWV IURP RSHUDWLQJ LV LQ WKH QH[W VHFWLRQ RI WKLV FKDSWHU�

$QRWKHU QRWH� 1RWLFH KRZ ,٧P FUHDWLQJ D QHZ LQVWDQFH RI FODVV XVLQJ WKH LQWHUIDFH QDPH LQ
OFX5BTL	
" 7KDW WHOOV XV WKH LQWHUIDFH ELQGLQJ LV ZRUNLQJ�

)L[LQJ WKH PLVWDNH LQ WKH 7DVN FODVV

,Q WKH TFU'SPN4USJOH	
 PHWKRG , WULHG FKHFNLQJ LI WKH VWULQJ ZDV HPSW\ DIWHU , VSOLW LW LQWR ZRUGV
ZLWK WKH ORJLF�

� �� 3FNPWF EVQ TQBDFT BOE TQMJU JOUP XPSET

� �JOGP � QSFH@SFQMBDF	��=T=T��� � � �JOGP
�

� �XPSET � FYQMPEF	� � USJN	�JOGP

�

� JG 	DPVOU	�XPSET
 �� �


� \

� SFUVSO GBMTF�

� ^

7KH SUREOHP� RI FRXUVH� LV WKDW LI P\ VWULQJ LV HPSW\� �XPSET ZLOO EH DQ DUUD\� � ELJ� ZLWK DQ HPSW\
VWULQJ�

8SGDWH WKH 5BTL FODVV� UHSODFLQJ WKH TFU'SPN4USJOH	
 PHWKRG ZLWK WKH IROORZLQJ FRGH

� ���

� � 4FU BMM UIF UBTLT BUUSJCVUFT GSPN B TUSJOH�

� � !QBSBN TUSJOH �JOGP 5IF UBTL JOGP

� � !SFUVSO CPPM 5SVF PO TVDDFTT GBMTF PUIFSXJTF

� ��

� QVCMJD GVODUJPO TFU'SPN4USJOH	�JOGP


� \

� �UIJT��DMFBS	
�

�

�� �� 3FNPWF EVQ TQBDFT BOE TQMJU JOUP XPSET

�� �JOGP � QSFH@SFQMBDF	��=T=T��� � � �JOGP
�

�� �XPSET � FYQMPEF	� � USJN	�JOGP

�

�� JG 	DPVOU	�XPSET
 �� � �� �XPSET<�> �� ��


�� \

�� SFUVSO GBMTF�

�� ^

��

�� �� UIF SFTU PG UIF NFUIPE JT VODIBOHFE



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

7KDW ZLOO PDNH DOO WKH 5BTL5FTU WHVWV SDVV�

'R LW� 5XQ SKSXQLW� (YHU\WKLQJ VKRXOG EH ZRUNLQJ EHIRUH PRYLQJ RQ�

)L[LQJ 7LPH]RQH LQ WKH &RQILJXUDWLRQ

$QRWKHU WKLQJ , GLVFRYHUHG LQ FUHDWLQJ WKH 5BTL5FTU FODVV DERYH LV WKDW , QHJOHFWHG WR VHW WKH WLPH]RQH
RI P\ DSSOLFDWLRQ�

(GLW \RXU BQQ�DPOGJH�BQQ�QIQ ILOH DQG FKDQJH WKH WLPH]RQH DV IROORZV�

� �� DIBOHF UIJT

� �UJNF[POF� �� �65$�

�

� �� UP UIJT 	BDUVBMMZ VTF ZPVS PXO UJNF[POF


� �UJNF[POF� �� �"NFSJDB�-PT@"OHFMFT�

7HVWLQJ WKH 7DVN&ROOHFWLRQ FODVV

%HIRUH SUHVHQWLQJ WKH XQLW WHVWV WR \RX� OHW٧V JR IL[ D IHZ RI WKH HUURUV� �, GRQٟW NQRZ ZKDW WR VD\�
, WKRXJKW P\ FRGH ZDV SHUIHFW� 7XUQV RXW , ZDV ZURQJ�� 7KHVH HUURUV NHHS WKH QH[W VHW RI XQLW WHVWV
IURP ZRUNLQJ� 6R JRWWD IL[ ٦HP QRZ�

2U ٴ

,I \RX ZDQW� FUHDWH WKH XQLW WHVWV \RXUVHOI DQG WUDFH GRZQ WKH IROORZLQJ � HUURUV WR IL[ \RXUVHOI�

�VW SUREOHP

,Q WKH 5BTL$PMMFDUJPO��TPSU5BTLT	
 PHWKRG� , KDG WKH IROORZLQJ � OLQHV�

� VTPSU	�OFYU �5BTL$PMMFDUJPO��DNQ%FTDSJQUJPO�
�

� VTPSU	�OPSNBM �5BTL$PMMFDUJPO��DNQ%FTDSJQUJPO�
�

� VTPSU	�DPNQMFUFE �5BTL$PMMFDUJPO��DNQ$PNQMFUFE�
�

:HOO� WKRVH �QG DUJXPHQWV DUHQ٧W YDOLG FDOOEDFNV�

&KDQJH WKRVH OLQHV WR�



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

� VTPSU	�OFYU �TUBUJD��DNQ%FTDSJQUJPO�
�

� VTPSU	�OPSNBM �TUBUJD��DNQ%FTDSJQUJPO�
�

� VTPSU	�DPNQMFUFE �TUBUJD��DNQ$PNQMFUFE�
�

�QG SUREOHP

,Q WKH 5BTL$PMMFDUJPO��BEE	
 PHWKRG� , XVH WKH "QQ IDFDGH ZLWKRXW QDPHVSDFLQJ LW FRUUHFWO\�

)L[ LW E\ DGGLQJ D VODVK EHIRUH WKH IDFDGH QDPH�

� �� $IBOHF UIJT

� �OFX5BTL � "QQ��NBLF	�(4%�&OUJUJFT�5BTL*OUFSGBDF�
�

�

� �� UP UIJT

� �OFX5BTL � ="QQ��NBLF	�(4%�&OUJUJFT�5BTL*OUFSGBDF�
�

�UG SUREOHP

,Q WKH VDPH ILOH� RQ WKH VDPH H[DFW OLQH� , KDYH WKH VODVKHV ZURQJ�

)L[ LW E\ FKDQJLQJ WKH VODVKHV WR EDFNVODVKHV�

� �� $IBOHF UIJT

� �OFX5BTL � ="QQ��NBLF	�(4%�&OUJUJFT�5BTL*OUFSGBDF�
�

�

� �� UP UIJT

� �OFX5BTL � ="QQ��NBLF	�(4%=&OUJUJFT=5BTL*OUFSGBDF�
�

7KDW٧V DOO WKH SUREOHPV� 1RW SHUIHFW� EXW VWLOO QRW WRR DZIXO�

&UHDWH WKH 5BTL$PMMFDUJPO5FTU�QIQ ILOH LQ \RXU BQQ�UFTUT�(4%�&OUJUJFT GLUHFWRU\ ZLWK
WKH IROORZLQJ FRQWHQW�



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

� � QIQ

� �� 'JMF� BQQ�UFTUT�(4%�&OUJUJFT�5BTL$PMMFDUJPO5FTU�QIQ

�

� DMBTT 5BTL$PMMFDUJPO5FTU FYUFOET 5FTU$BTF \

�

� QSPUFDUFE GVODUJPO OFX$PMMFDUJPO	


� \

� SFUVSO "QQ��NBLF	�(4%=&OUJUJFT=5BTL$PMMFDUJPO*OUFSGBDF�
�

� ^

��

�� QVCMJD GVODUJPO UFTU"EE'SPN$MBTT8PSLT	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �UBTL � "QQ��NBLF	�(4%=&OUJUJFT=5BTL�
�

�� �UBTL��TFU%FTDSJQUJPO	�B TJNQMF UFTU�
�

�� �UBTLT��BEE	�UBTL
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� � !FYQFDUFE&YDFQUJPO.FTTBHF �UBTL NVTU CF TUSJOH PS 5BTL*OUFSGBDF

�� ��

�� QVCMJD GVODUJPO UFTU"EE8JUI*OWBMJE5ZQF5ISPXT&SSPS	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �UBTLT��BEE	���
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� � !FYQFDUFE&YDFQUJPO.FTTBHF $BOOPU QBSTF UBTL TUSJOH

�� ��

�� QVCMJD GVODUJPO UFTU"EE8JUI&NQUZ4USJOH5ISPXT&SSPS	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �UBTLT��BEE	��
�

�� ^

��

�� QVCMJD GVODUJPO UFTU"EE8JUI7BMJE4USJOH	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �EFTDSJQUJPO � �4PNFUIJOH UPEP��



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� �UBTLT��BEE	�EFTDSJQUJPO
�

�� �UIJT��BTTFSU&RVBMT	�EFTDSJQUJPO �UBTLT��HFU	�
��EFTDSJQUJPO	

�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO 0VU0G#PVOET&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU(FU8IFO&NQUZ5ISPXT&YDFQUJPO	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �UBTLT��HFU	�
�

�� ^

��

�� QVCMJD GVODUJPO UFTU(FU"MM	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �SFTVMU � �UBTLT��HFU"MM	
�

�� �UIJT��BTTFSU4BNF	BSSBZ	
 �SFTVMU
�

�� �UBTLT��BEE	á*UFN �á
�

�� �UBTLT��BEE	á*UFN �á
�

�� �SFTVMU � �UBTLT��HFU"MM	
�

�� �UIJT��BTTFSU*OUFSOBM5ZQF	�BSSBZ� �SFTVMU
�

�� �UIJT��BTTFSU$PVOU	� �SFTVMU
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO 0VU0G#PVOET&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU3FNPWF5ISPXT&YDFQUJPO	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �UBTLT��BEE	�JUFN ��
�

�� �UBTLT��SFNPWF	�
�

�� ^

��

�� QVCMJD GVODUJPO UFTU"EE4PSU3FNPWF	


�� \

�� �UBTLT � �UIJT��OFX$PMMFDUJPO	
�

�� �UBTLT��BEE	�;FCSB QBJOUJOH�
�

�� �UBTLT��BEE	�"MMJHBUPS XSFTUMJOH�
�

�� �UBTLT��BEE	�.POLFZ CVTJOFTT�
�

�� �UIJT��BTTFSU&RVBMT	�"MMJHBUPS XSFTUMJOH� �UBTLT��HFU	�
��EFTDSJQUJPO	

�



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� �UBTLT��SFNPWF	�
�

�� �UBTLT��SFNPWF	�
�

�� �SFTVMU � �UBTLT��HFU"MM	
�

�� �UIJT��BTTFSU*OUFSOBM5ZQF	�BSSBZ� �SFTVMU
�

�� �UIJT��BTTFSU$PVOU	� �SFTVMU
�

�� �UIJT��BTTFSU&RVBMT	�.POLFZ CVTJOFTT� �SFTVMU<�>��EFTDSJQUJPO	

�

�� ^

�� ^

��  �

1RZ LI \RX UXQ SKSXQLW� LW VKRXOG JHQHUDWH WKDW RGRU WKDW ZH DOO ORYH١WKH VZHHW VPHOO RI VXFFHVV�

5XQ SKS XQLW

� _� DE HTE

� _�HTE� QIQVOJU ��UFTUEPY

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM

�

� &YBNQMF

� <Y> #BTJD FYBNQMF

�

�� 5BTL$PMMFDUJPO

�� <Y> "EE GSPN DMBTT XPSLT

�� <Y> "EE XJUI JOWBMJE UZQF UISPXT FSSPS

�� <Y> "EE XJUI FNQUZ TUSJOH UISPXT FSSPS

�� <Y> "EE XJUI WBMJE TUSJOH

�� <Y> (FU XIFO FNQUZ UISPXT FYDFQUJPO

�� <Y> (FU BMM

�� <Y> 3FNPWF UISPXT FYDFQUJPO

�� <Y> "EE TPSU SFNPWF

��

�� 5BTL

�� <Y> (FUUFST

�� <Y> 4FUUJOH DPNQMFUF VQEBUFT XIFO DPNQMFUF

�� <Y> 4FU EVF UISPXT FYDFQUJPO

�� <Y> 0UIFS TFUUFST

�� <Y> (FU XJUI CBE OBNF UISPXT FSSPS

�� <Y> 4FU XJUI CBE OBNF UISPXT FSSPS



&KDSWHU �� � 7HVWLQJ WKH 7DVN&ROOHFWLRQ DQG 7DVN FODVVHV ���

�� <Y> 4USJOH WBSJBUJPOT

��

�� 5PEP-JTU

�� <Y> #PVOE UP JOUFSGBDF

�� <Y> (FU JOWBMJE OBNF UISPXT FYDFQUJPO

�� <Y> 4FU JOWBMJE OBNF UISPXT FYDFQUJPO

�� <Y> (FU TFU XPSLT

�� <Y> 4BWF OPU EJSUZ EPFT OPUIJOH

�� <Y> 4BWF OP JE UISPXT FYDFQUJPO

�� <Y> 4BWF UISPXT FYDFQUJPO JG SFQP GBJMT

�� <Y> 4BWF XPSLT BT FYQFDUFE

�� <Y> "SDIJWF XIFO BMSFBEZ BSDIJWFE EPFT OPUIJOH

�� <Y> "SDIJWF XJUI OP JE UISPXT FYDFQUJPO

�� <Y> "SDIJWF XIFO SFQP GBJMT PO EFMFUF

��

�� 5PEP.BOBHFS

�� <Y> *N B UFBQPU

�� <Y> 'BDBEF

�� <Y> .BLF MJTU UISPXT FYDFQUJPO XIFO FYJTUT

�� <Y> .BLF MJTU

�� <Y> "MM MJTUT SFUVSOT BSSBZ

�� <Y> "MM BSDIJWFE MJTUT SFUVSOT BSSBZ

�� <Y> (FU MJTU UISPXT FYDFQUJPO XIFO NJTTJOH

�� <Y> (FU MJTU SFUVSOT DPSSFDU UZQF

$OO JRRG� :H٧UH XS WR �� WHVWV QRZ ZLWK �� DVVHUWLRQV�



&KDSWHU �� � ΖPSOHPHQWLQJ WKH
7RGR5HSRVLWRU\

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FRGH WKH 5PEP3FQPTJUPSZ� 7KLV LV WKH ODVW FRQFUHWH FODVV QHHGHG WR
VXSSRUW DOO RI RXU LQWHUIDFHV�

$ GDE RI 5HIDFWRULQJ

$V , VWDUWHG WKLQNLQJ DERXW LPSOHPHQWLQJ WKH 5PEP3FQPTJUPSZ , UHDOL]HG WKDW , GRQ٧W OLNH WKH TBWF	

PHWKRG� ,W WDNHV DQ �JE DQG �BSDIJWFE SDUDPHWHU� ERWK RI ZKLFK WKH OLVW EHLQJ VDYHG FDQ SURYLGH�

6R OHW٧V UHIDFWRU WKRVH DUJXPHQWV DZD\�

&KDQJH WKH TBWF	
 PHWKRG LQ 5PEP3FQPTJUPSZ*OUFSGBDF WR ZKDW٧V EHORZ�

� ���

� � 4BWF B 5PEP-JTU

� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF 50%0 -JTU

� � !SFUVSO CPPMFBO 5SVF JG TVDDFTTGVM

� ��

� QVCMJD GVODUJPO TBWF	-JTU*OUFSGBDF �MJTU
�

&KDQJH WKH TBWF	
 PHWKRG LQ WKH 5PEP-JTU FODVV WR ZKDW٧V EHORZ�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

� ���

� � 4BWF UIF MJTU

� � !SFUVSO �UIJT 'PS NFUIPE DIBJOJOH

� � !UISPXT 3VOUJNF&YDFQUJPO *G DBOOPU TBWF�

� ��

� QVCMJD GVODUJPO TBWF	


� \

� JG 	�UIJT��JT%JSUZ


� \

�� JG 	 à BSSBZ@LFZ@FYJTUT	�JE� �UIJT��BUUSJCVUFT



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á$BOOPU TBWF JG JE OPU TFUá
�

�� ^

�� JG 	 à �UIJT��SFQPTJUPSZ��TBWF	�UIJT



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á3FQPTJUPSZ DPVME OPU TBWFá
�

�� ^

�� �UIJT��JT%JSUZ � GBMTF�

�� ^

�� SFUVSO �UIJT�

�� ^

7KDW NLOOV D FRXSOH DUJXPHQWV DQG D FRXSOH OLQHV RI FRGH� ([FHOOHQW� $Q\ WLPH \RX٧UH DEOH WR UHPRYH
FRGH ZLWKRXW ORVV RI IXQFWLRQDOLW\ LV JRRG� ,I \RX UXQ SKSXQLW� WHVWV VKRXOG EH SDVVLQJ�

7RGR5HSRVLWRU\

2ND\� ,٧P JRLQJ WR LPSOHPHQW WKH UHSRVLWRU\ XVLQJ WKH 3+3 ILOH V\VWHP PHWKRGV�

&UHDWH WKH 5PEP3FQPTJUPSZ�QIQ ILOH LQ WKH BQQ�TSD�3FQPTJUPSJFT GLUHFWRU\ ZLWK WKH
IROORZLQJ FRQWHQW�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

� � QIQ OBNFTQBDF (4%=3FQPTJUPSJFT�

�

� �� 'JMF� BQQ�TSD�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ�QIQ

�

� VTF $POGJH�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

�

� DMBTT 5PEP3FQPTJUPSZ JNQMFNFOUT 5PEP3FQPTJUPSZ*OUFSGBDF \

�

�� QSPUFDUFE �QBUI�

�� QSPUFDUFE �FYUFOTJPO�

��

�� ���

�� � $POTUSVDUPS� 8F�MM UISPX FYDFQUJPOT JG UIF QBUIT EPO�U FYJTU

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� �UIJT��QBUI � TUS@GJOJTI	$POGJH��HFU	�BQQ�HTE�GPMEFS�
 ���
�

�� JG 	 à JT@EJS	�UIJT��QBUI



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á%JSFDUPSZ EPFTO�U FYJTU� �UIJT��QBUIá
�

�� ^

�� JG 	 à JT@EJS	�UIJT��QBUI��BSDIJWFE�



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á%JSFDUPSZ EPFTO�U FYJTU� �UIJT��QBUIá�

�� �BSDIJWFE�
�

�� ^

�� �UIJT��FYUFOTJPO � $POGJH��HFU	�BQQ�HTE�FYUFOTJPO�
�

�� JG 	 à TUBSUT@XJUI	�UIJT��FYUFOTJPO ���



�� \

�� �UIJT��FYUFOTJPO � ��� � �UIJT��FYUFOTJPO�

�� ^

�� ^

��

�� ���

�� � %FMFUF UIF UPEP MJTU

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !SFUVSO CPPMFBO 5SVF JG TVDDFTTGVM

�� ��

�� QVCMJD GVODUJPO EFMFUF	�JE �BSDIJWFE � GBMTF


�� \

�� �GJMF � �UIJT��GVMMQBUI	�JE �BSDIJWFE
�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

�� JG 	GJMF@FYJTUT	�GJMF



�� \

�� SFUVSO VOMJOL	�GJMF
�

�� ^

�� SFUVSO GBMTF�

�� ^

��

�� ���

�� � %PFT UIF UPEP MJTU FYJTU 

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN CPPMFBO �BSDIJWFE $IFDL GPS BSDIJWFE MJTUT POMZ 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO FYJTUT	�JE �BSDIJWFE � GBMTF


�� \

�� �GJMF � �UIJT��GVMMQBUI	�JE �BSDIJWFE
�

�� SFUVSO GJMF@FYJTUT	�GJMF
�

�� ^

��

�� ���

�� � 3FUVSO UIF JET PG BMM UIF MJTUT

�� � !QBSBN CPPMFBO �BSDIJWFE 3FUVSO BSDIJWFE JET PS VOBSDIJWFE 

�� � !SFUVSO BSSBZ PG MJTU JET

�� ��

�� QVCMJD GVODUJPO HFU"MM	�BSDIJWFE � GBMTF


�� \

�� �NBUDI � �UIJT��QBUI�

�� JG 	�BSDIJWFE


�� \

�� �NBUDI �� �BSDIJWFE���

�� ^

�� �NBUDI �� ��� � �UIJT��FYUFOTJPO�

�� �GJMFT � HMPC	�NBUDI
�

�� �JET � BSSBZ	
�

�� GPSFBDI 	�GJMFT BT �GJMF


�� \

�� �JET<> � CBTFOBNF	�GJMF �UIJT��FYUFOTJPO
�

�� ^

�� SFUVSO �JET�

�� ^

��

�� ���



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

�� � -PBE B 5PEP-JTU GSPN JU�T JE

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN CPPMFBO �BSDIJWFE -PBE BO BSDIJWFE MJTU 

�� � !SFUVSO -JTU*OUFSGBDF 5IF MJTU

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �JE OPU GPVOE

�� ��

�� QVCMJD GVODUJPO MPBE	�JE �BSDIJWFE � GBMTF


�� \

�� JG 	 à �UIJT��FYJTUT	�JE �BSDIJWFE



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� á-JTU XJUI JE��JE BSDIJWFE��BSDIJWFE OPU GPVOEá
�

�� ^

�� �MJOFT � GJMF	�UIJT��GVMMQBUI	�JE �BSDIJWFE

�

��

��� �� 1VMM UJUMF

��� �UJUMF � BSSBZ@TIJGU	�MJOFT
�

��� �UJUMF � USJN	TVCTUS	�UJUMF �

�

���

��� �� 1VMM TVCUJUMF

��� JG 	DPVOU	�MJOFT
 �� �MJOFT<�><�> �� �	�


��� \

��� �TVCUJUMF � USJN	BSSBZ@TIJGU	�MJOFT

�

��� �TVCUJUMF � MUSJN	�TVCUJUMF �	�
�

��� �TVCUJUMF � SUSJN	�TVCUJUMF �
�
�

��� ^

���

��� �� 4FUVQ UIF MJTU

��� �MJTU � ="QQ��NBLF	�(4%=&OUJUJFT=-JTU*OUFSGBDF�
�

��� �MJTU��TFU	�JE� �JE
�

��� �MJTU��TFU	�UJUMF� �UJUMF
�

��� JG 	 à FNQUZ	�TVCUJUMF



��� \

��� �MJTU��TFU	�TVCUJUMF� �TVCUJUMF
�

��� ^

��� �MJTU��TFU	�BSDIJWFE� �BSDIJWFE
�

���

��� �� "OE BEE UIF UBTLT

��� GPSFBDI 	�MJOFT BT �MJOF


��� \

��� �MJOF � USJN	�MJOF
�

��� JG 	�MJOF




&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

��� \

��� �MJTU��UBTL"EE	�MJOF
�

��� ^

��� ^

���

��� SFUVSO �MJTU�

��� ^

���

��� ���

��� � 4BWF B 5PEP-JTU

��� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF 50%0 -JTU

��� � !SFUVSO CPPMFBO 5SVF JG TVDDFTTGVM

��� ��

��� QVCMJD GVODUJPO TBWF	-JTU*OUFSGBDF �MJTU


��� \

��� �JE � �MJTU��HFU	�JE�
�

��� �BSDIJWFE � �MJTU��HFU	�BSDIJWFE�
�

��� �CVJME � BSSBZ	
�

��� �CVJME<> � �� � � �MJTU��HFU	�UJUMF�
�

��� �TVCUJUMF � �MJTU��HFU	�TVCUJUMF�
�

��� JG 	�TVCUJUMF


��� \

��� �CVJME<> � á	�TVCUJUMF
á�

��� ^

��� �MBTU5ZQF � ���

��� �UBTLT � �MJTU��UBTLT	
�

��� GPSFBDI 	�UBTLT BT �UBTL


��� \

��� �UBTL � 	TUSJOH
�UBTL�

��� �UZQF � �UBTL<�>�

��� JG 	�UZQF à� �MBTU5ZQF


��� \

��� �CVJME<> � ��� �� #MBOL MJOF CFUXFFO UZQFT PG UBTLT

��� �MBTU5ZQF � �UZQF�

��� ^

��� �CVJME<> � �UBTL�

��� ^

��� �DPOUFOU � KPJO	á=Oá �CVJME
�

��� �GJMFOBNF � �UIJT��GVMMQBUI	�JE �BSDIJWFE
�

��� �SFTVMU � GJMF@QVU@DPOUFOUT	�GJMFOBNF �DPOUFOU
�

���

��� SFUVSO �SFTVMU à�� GBMTF�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

��� ^

���

��� ���

��� � 3FUVSO UIF QBUI UP UIF MJTU GJMF

��� ��

��� QSPUFDUFE GVODUJPO GVMMQBUI	�JE �BSDIJWFE


��� \

��� �QBUI � �UIJT��QBUI�

��� JG 	�BSDIJWFE


��� \

��� �QBUI �� �BSDIJWFE���

��� ^

��� �QBUI �� �JE � �UIJT��FYUFOTJPO�

��� SFUVSO �QBUI�

��� ^

��� ^

���  �

, GLGQ٧W ZULWH WKLV EOLQGO\ ZLWKRXW WHVWLQJ� :H IRXQG RXW ZKDW KDSSHQV ZKHQ , GR WKDW ��

1RZ OHW٧V ELQG WKH LQWHUIDFH�

(GLW \RXU 5PEP4FSWJDF1SPWJEFS DQG ZLWKLQ WKH SFHJTUFS	
 PHWKRG DGG DQRWKHU ELQGLQJ
DV VSHFLILHG EHORZ�

� �UIJT��BQQ��CJOE	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�

� �(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ�
�

1RZ OHW٧V VWDUW WHVWLQJ WKLV SXSS\�

&UHDWLQJ 7HVW GDWD

7KH ILUVW VWHS LV WR FUHDWH VRPH WHVW GDWD� 7KH LGHD KHUH LV WKDW ZH ZDQW WR EH DEOH WR FRQWURO RXU
WHVWLQJ HQYLURQPHQW� 6R ZH٧OO FUHDWH D GLUHFWRU\ ZLWK VRPH WHVW OLVWV� 7KLV ZD\ ZH FDQ XVH WKH VDPH
WRGR OLVWV ZLWK HYHU\ WHVW� :H٧OO KDYH D NQRZQ VWDWH RI GDWD�

&UHDWH DQ BQQ�DPOGJH�UFTUJOH�BQQ�QIQ ILOH ZLWK WKH IROORZLQJ FRQWHQW�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

� � QIQ

� �� UFTUJOH DPOGJH

� SFUVSO BSSBZ	

� �HTE� �� BSSBZ	

� �GPMEFS� �� BQQ@QBUI	
���UFTUT�(4%�3FQPTJUPSJFT�EBUB�

� 


� 
�

�  �

1RZ� IRU WHVWLQJ� RXU IROGHU SRLQWV WR VRPHWKLQJ VDIH�

&UHDWH WKH GLUHFWRU\ BQQ�UFTUT�(4%�3FQPTJUPSJFT�EBUB�BSDIJWFE DQG DOO QHHGHG VXEGL�
UHFWRULHV�

1RZ ZH٧OO FUHDWH D FRXSOH WHVW ILOHV�

&UHDWH WKH ILOH UFTU��UFTU LQ WKH QHZO\ FUHDWHG BQQ�UFTUT�(4%�3FQPTJUPSJFT�EBUB

GLUHFWRU\ ZLWK WKH IROORZLQJ FRQWHQW�

� � 5FTU -JTU �

�

� � 4PNFUIJOH TJNQMF

�

� Y ���������� 4PNFUIJOH * GJOJTIFE

&UHDWH WKH ILOH UFTU��UFTU LQ WKH VDPH GLUHFWRU\ ZLWK WKH IROORZLQJ FRQWHQW�

� � 5FTU -JTU �

� 	8JUI B TVCUJUMF ZFBà


�

� � 8IBU * XBOU UP EP OFYU

�

� � TPNFUIJOH J�MM EP

� � TPNFUIJOH UIBU�T EVF TPPO �EVF�����������

$OULJKW\� ZH KDYH VRPH OLVWV WR WHVW ZLWK� /HW٧V JHW WHVWLQJ�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

7HVWLQJ WKH 5HSRVLWRU\

, WKUHZ WRJHWKHU WKLV WHVW SUHWW\ TXLFNO\� 7KH LPSRUWDQW WKLQJ WR QRWH ZLWKLQ WKH WHVW LV WKDW LW FOHDUV
WKH ��UYU ILOHV RXW RI WKH EBUB DQG EBUB�BSDIJWFE GLUHFWRULHV� 7KHQ LW FRSLHV RXU WZR WH[W ILOHV RYHU
WR EH XVDEOH� 7KLV ZD\ HYHU\ WHVW VWDUWV ZLWK WKH VDPH VHW RI GDWD�

&UHDWH WKH 5PEP3FQPTJUPSZ5FTU�QIQ LQ WKH UFTUT�(4%�3FQPTJUPSJFT GLUHFWRU\� 0DNH LW
PDWFK WKH IROORZLQJ�

� � QIQ

� �� 'JMF� BQQ�UFTUT�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ5FTU�QIQ

�

� DMBTT 5PEP3FQPTJUPSZ5FTU FYUFOET 5FTU$BTF \

�

� QSPUFDUFE �SFQP�

�

� �� %FMFUFT BOZ FYJTUJOH MJTUT BOE DPQJFT UIF CMBOL POFT PWFS

� QVCMJD GVODUJPO TFUVQ	


�� \

�� �QBUI � @@%*3@@���EBUB���

�� �FYU � $POGJH��HFU	�BQQ�HTE�FYUFOTJPO�
�

�� �GJMFT � BSSBZ@NFSHF	

�� HMPC	�QBUI������FYU


�� HMPC	�QBUI��BSDIJWFE�����FYU


�� 
�

�� GPSFBDI 	�GJMFT BT �GJMF


�� \

�� VOMJOL	�GJMF
�

�� ^

�� DPQZ	�QBUI��UFTU��UFTU� �QBUI��UFTU����FYU
�

�� DPQZ	�QBUI��UFTU��UFTU� �QBUI��UFTU����FYU
�

��

�� �UIJT��SFQP � "QQ��NBLF	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� ^

��

�� QVCMJD GVODUJPO UFTU%FMFUF	


�� \

�� �SFTVMU � �UIJT��SFQP��EFMFUF	�UFTU��
�

�� �UIJT��BTTFSU5SVF	�SFTVMU
�

�� ^

��



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

�� QVCMJD GVODUJPO UFTU%FMFUF"SDIJWFE	


�� \

�� �� 4BWF UFTU� BT BSDIJWFE

�� �MJTU � �UIJT��SFQP��MPBE	�UFTU��
�

�� �MJTU��TFU	�BSDIJWFE� USVF
�

�� �MJTU��TFU	�JE� �UFTU�BSDIJWFE�
�

�� �MJTU��TBWF	
�

��

�� �� %FMFUF JU

�� �SFTVMU � �UIJT��SFQP��EFMFUF	�UFTU�BSDIJWFE� USVF
�

�� �UIJT��BTTFSU5SVF	�SFTVMU
�

�� ^

��

�� QVCMJD GVODUJPO UFTU%FMFUF.JTTJOH3FUVSOT'BMTF	


�� \

�� �SFTVMU � �UIJT��SFQP��EFMFUF	�CPHVT�
�

�� �UIJT��BTTFSU'BMTF	�SFTVMU
�

�� ^

��

�� QVCMJD GVODUJPO UFTU&YJTUT	


�� \

�� �UIJT��BTTFSU5SVF	�UIJT��SFQP��FYJTUT	�UFTU��

�

�� �UIJT��BTTFSU'BMTF	�UIJT��SFQP��FYJTUT	�CPHVT�

�

�� ^

��

�� QVCMJD GVODUJPO UFTU&YJTUT"SDIJWFE	


�� \

�� �� 4BWF UFTU� BT BSDIJWFE

�� �MJTU � �UIJT��SFQP��MPBE	�UFTU��
�

�� �MJTU��TFU	�BSDIJWFE� USVF
�

�� �MJTU��TFU	�JE� �UFTU�BSDIJWFE�
�

�� �MJTU��TBWF	
�

��

�� �UIJT��BTTFSU5SVF	�UIJT��SFQP��FYJTUT	�UFTU�BSDIJWFE� USVF

�

�� �UIJT��BTTFSU'BMTF	�UIJT��SFQP��FYJTUT	�TPNFUIJOH�FMTF� USVF

�

�� ^

��

�� QVCMJD GVODUJPO UFTU(FU"MM	


�� \

�� �SFTVMU � �UIJT��SFQP��HFU"MM	
�

�� �UIJT��BTTFSU$PVOU	� �SFTVMU
�

�� �SFTVMU � �UIJT��SFQP��HFU"MM	USVF
�



&KDSWHU �� � ,PSOHPHQWLQJ WKH 7RGR5HSRVLWRU\ ���

�� �UIJT��BTTFSU4BNF	BSSBZ	
 �SFTVMU
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU-PBE.JTTJOH5ISPXT&YDFQUJPO	


�� \

�� �UIJT��SFQP��MPBE	�CPHVT�
�

�� ^

��

�� QVCMJD GVODUJPO UFTU-PBEFE$PNQPOFOUT	


�� \

�� �MJTU � �UIJT��SFQP��MPBE	�UFTU��
�

�� �UIJT��BTTFSU&RVBMT	�5FTU -JTU �� �MJTU��HFU	�UJUMF�

�

�� �UIJT��BTTFSU/VMM	�MJTU��HFU	�TVCUJUMF�

�

�� �UIJT��BTTFSU&RVBMT	�4PNFUIJOH TJNQMF� �MJTU��UBTL(FU	� �EFTDSJQUJPO�

�

�� �UIJT��BTTFSU&RVBMT	

�� ������������

�� �MJTU��UBTL(FU	� �EBUF$PNQMFUFE�
��GPSNBU	�:�N�E�


�� 
�

�� ^

��

�� QVCMJD GVODUJPO UFTU4BWFT	


�� \

��� �MJTU � �UIJT��SFQP��MPBE	�UFTU��
�

��� �MJTU��TFU	�JE� �UFTU�POF�
�

��� �MJTU��TBWF	
�
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:KHZ� 2QO\ RQH WKLQJ OHIW WR GR�

5XQ SKSXQLW WR WHVW WKLQJV

� _� DE HTE

� _�HTE� QIQVOJU

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM
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$OO JRRG�

7KDWȇV WKH HQG RI 3DUW �
:H KDYH DOO WKH VXSSRUW ZRUN GHVLJQHG DQG FRPSOHWHG� , NLQG RI IHHO OLNH ,٧P DOO GUHVVHG
XS DQG KDYH QR SODFH WR JR� 7KDW٧V RND\� %HFDXVH WKH QH[W SDUW RI WKLV PDQXDO ZH٧UH JRLQJ
SODFHV ٴ 3DUW � ZH٧OO XVH DOO WKLV ZRUN DQG DFWXDOO\ EH DEOH WR FUHDWH VRPH� UHDO OLYH OLVWV�



3DUW � � 7KH &RQVROH $SSOLFDWLRQ

,Q WKLV VHFWLRQ RI WKH ERRN� ZH٧UH JRLQJ WR WDNH WKH DSSOLFDWLRQ DQG PDNH LW ZRUN IURP D FRQVROH
ZLQGRZ� <RX٧OO EH DEOH WR OLVW WKH WKLQJV \RX QHHG WR GR� DGG WDVNV� HGLW WDVNV� DQG PDUN WKLQJV
FRPSOHWHG ULJKW IURP \RXU FRQVROH ZLQGRZ�



&KDSWHU �� � $UWLVDQ 7LJKWHQLQJ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO GLVFXVV WKH BSUJTBO XWLOLW\ DQG WLJKWHQ LW XS D ELW E\ UHPRYLQJ
FRPPDQGV RXU DSSOLFDWLRQ ZRQ٧W QHHG�

/DUDYHO SURYLGHV D FRPPDQG OLQH LQWHUIDFH QDPHG DUWLVDQ� , MXVW ORYH WKH QDPH� ,W٧V OLNH /DUDYHO
ZDQWV WR UHPLQG \RX KRZ JUHDW LW WKLQNV \RX DUH�

$UWLVDQ
$ ZRUNHU LQ D VNLOOHG WUDGH� HVS� RQH WKDW LQYROYHV PDNLQJ WKLQJV E\ KDQG�

<HDK ٴ H[DFWO\�

$UWLVDQ LQ �� 6HFRQGV

7KH FRRO WKLQJ DERXW DUWLVDQ LV WKDW LW FDQ EH H[WHQGHG� <RX FDQ WDS LQWR LW٧V VWUXFWXUH DQG FUHDWH
\RXU RZQ FRQVROH XWLOLWLHV� 8VH LW IRU UHRFFXUULQJ WDVNV� FURQ MREV� GDWDEDVH LPSRUWV�H[SRUWV� EDWFK
MREV� RU DQ\WKLQJ HOVH \RX FDQ WKLQN RI�

,Q \RXU SURMHFW٧V URRW �HTE LQ WKLV ERRN٧V H[DPSOHV� \RX FDQ EULQJ XS WKH DUWLVDQ FRPPDQGV HLWKHU
E\ W\SLQJ QIQ BSUJTBO RU ��BSUJTBO�

� _� DE HTE

� _�HTE� ��BSUJTBO

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� 6TBHF�

� <PQUJPOT> DPNNBOE <BSHVNFOUT>

�

� 0QUJPOT�

� ��IFMQ �I %JTQMBZ UIJT IFMQ NFTTBHF�

�� ��RVJFU �R %P OPU PVUQVU BOZ NFTTBHF�

�� ��WFSCPTF �W]WW]WWW *ODSFBTF UIF WFSCPTJUZ PG NFTTBHFT� � GPS

�� OPSNBM PVUQVU � GPS NPSF WFSCPTF PVUQVU BOE � GPS EFCVH

�� ��WFSTJPO �7 %JTQMBZ UIJT BQQMJDBUJPO WFSTJPO�
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�� ��BOTJ 'PSDF "/4* PVUQVU�

�� ��OP�BOTJ %JTBCMF "/4* PVUQVU�

�� ��OP�JOUFSBDUJPO �O %P OPU BTL BOZ JOUFSBDUJWF RVFTUJPO�

�� ��FOW 5IF FOWJSPONFOU UIF DPNNBOE TIPVME SVO VOEFS�

��

�� "WBJMBCMF DPNNBOET�

�� DIBOHFT %JTQMBZ UIF GSBNFXPSL DIBOHF MJTU

�� DMFBS�DPNQJMFE 3FNPWF UIF DPNQJMFE DMBTT GJMF

�� EPXO 1VU UIF BQQMJDBUJPO JOUP NBJOUFOBODF NPEF

�� EVNQ�BVUPMPBE 3FHFOFSBUF GSBNFXPSL BVUPMPBE GJMFT

�� IFMQ %JTQMBZT IFMQ GPS B DPNNBOE

�� MJTU -JTUT DPNNBOET

�� NJHSBUF 3VO UIF EBUBCBTF NJHSBUJPOT

�� PQUJNJ[F 0QUJNJ[F UIF GSBNFXPSL GPS CFUUFS QFSGPSNBODF

�� SPVUFT -JTU BMM SFHJTUFSFE SPVUFT

�� TFSWF 4FSWF UIF BQQMJDBUJPO PO UIF 1)1 EFWFMPQNFOU TFSWFS

�� UJOLFS *OUFSBDU XJUI ZPVS BQQMJDBUJPO

�� VQ #SJOH UIF BQQMJDBUJPO PVU PG NBJOUFOBODF NPEF

�� XPSLCFODI $SFBUF B OFX QBDLBHF XPSLCFODI

�� BTTFU

�� BTTFU�QVCMJTI 1VCMJTI B QBDLBHF�T BTTFUT UP UIF QVCMJD EJSFDUPSZ

�� BVUI

�� BVUI�SFNJOEFST $SFBUF B NJHSBUJPO GPS UIF QBTTXPSE SFNJOEFST UBCMF

�� DBDIF

�� DBDIF�DMFBS 'MVTI UIF BQQMJDBUJPO DBDIF

�� DPNNBOE

�� DPNNBOE�NBLF $SFBUF B OFX "SUJTBO DPNNBOE

�� DPOGJH

�� DPOGJH�QVCMJTI 1VCMJTI B QBDLBHF�T DPOGJHVSBUJPO UP UIF BQQMJDBUJPO

�� DPOUSPMMFS

�� DPOUSPMMFS�NBLF $SFBUF B OFX SFTPVSDFGVM DPOUSPMMFS

�� EC

�� EC�TFFE 4FFE UIF EBUBCBTF XJUI SFDPSET

�� LFZ

�� LFZ�HFOFSBUF 4FU UIF BQQMJDBUJPO LFZ

�� NJHSBUF

�� NJHSBUF�JOTUBMM $SFBUF UIF NJHSBUJPO SFQPTJUPSZ

�� NJHSBUF�NBLF $SFBUF B OFX NJHSBUJPO GJMF

�� NJHSBUF�SFGSFTI 3FTFU BOE SF�SVO BMM NJHSBUJPOT

�� NJHSBUF�SFTFU 3PMMCBDL BMM EBUBCBTF NJHSBUJPOT

�� NJHSBUF�SPMMCBDL 3PMMCBDL UIF MBTU EBUBCBTF NJHSBUJPO

�� RVFVF



&KDSWHU �� � $UWLVDQ 7LJKWHQLQJ ���

�� RVFVF�MJTUFO -JTUFO UP B HJWFO RVFVF

�� RVFVF�TVCTDSJCF 4VCTDSJCF B 63- UP BO *SPO�JP QVTI RVFVF

�� RVFVF�XPSL 1SPDFTT UIF OFYU KPC PO B RVFVF

�� TFTTJPO

�� TFTTJPO�UBCMF $SFBUF B NJHSBUJPO GPS UIF TFTTJPO EBUBCBTF UBCMF

:KHZ� 7KDW٧V D ORW RI VWXII \RX FDQ GR ULJKW RXW RI WKH ER[�

8VH DQ $OLDV
2Q /LQX[� , KDYH WKH FRPPDQG BMJBT BSU��QIQ BSUJTBO� LQ P\ �CBTISD� 7KLV DOORZV PH
WR VLPSO\ W\SH BSU DPNNBOE LQVWHDG RI WKH ORQJHU SDWK� $OVR� E\ XVLQJ WKLV VKRUWFXW� ,٧P
UHPLQGHG WKDW ,٧P FUHDWLQJ DUW� �%HOLHYH PH� VRPHWLPHV , QHHG WR NHHS UHPLQGLQJ P\VHOI��
,Q :LQGRZV \RX FDQ VHW XS D EDWFK ILOH WR GR WKH VDPH WKLQJ�

:KHUH DUH WKHVH FRPPDQGV"

7KH FRPPDQGV LQ WKH DERYH OLVW DUH WKH RQHV WKDW VKLS VWDQGDUG ZLWK /DUDYHO� 7KH\٧UH SURYLGHG E\
VHUYLFH SURYLGHUV� 2IWHQ WKH TXHVWLRQ LV�

:KHUH GR , SXW FRPPDQGV"

2XW RI WKH ER[ /DUDYHO SURYLGHV DQ BQQ�DPNNBOET GLUHFWRU\� JLYLQJ \RX D ORJLFDO SODFH WR GXPS DOO
\RXU FRPPDQGV�:H FKDQJHG WKDW VWUXFWXUH EDFN LQ &KDSWHU �� DQG LQVWHDG FUHDWHG BQQ�TSD�(4%�$PNNBOET�
7KDW٧V ZKHUH ZH٧OO EH SODFLQJ DOO WKH FRQVROH FRPPDQGV FUHDWHG LQ WKLV ERRN�

$QRWKHU FRPPRQ TXHVWLRQ LV�

:KHUH GR , UHJLVWHU P\ FRPPDQGV"

5HJLVWHULQJ LV WKH SURFHVV RI WHOOLQJ /DUDYHO LW FDQ XVH WKH FRPPDQGV \RX٧YH FUHDWHG� <RX FDQ UHJLVWHU
WKHP LQ VHUYLFH SURYLGHUV� RU \RX PD\ UHJLVWHU WKHP LQ D VSHFLDO ORFDWLRQ /DUDYHO SURYLGHV WR UHJLVWHU
\RXU FRPPDQGV �LQ BQQ�TUBSU�BSUJTBO�QIQ�� :H٧OO XVH WKLV VHFRQG PHWKRG D ELW ODWHU LQ WKLV SDUW
RI WKH ERRN�

%XW ILUVW \RX PLJKW EH ZRQGHULQJ�

+RZ GR , JHW ULG RI WKH FRPPDQGV , GRQٟW ZDQW�

(DV\� OHW٧V NLOO DOO WKH DUWLVDQ FRPPDQGV WKDW ZRQ٧W EH QHHGHG E\ RXU *HWWLQJ 6WXII 'RQH DSSOLFDWLRQ�
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5HPRYLQJ GHIDXOW FRPPDQGV

0RVW RI WKH DUWLVDQ FRPPDQGV WKDW VKLS ZLWK /DUDYHO DUH UHJLVWHUHG E\ VHUYLFH SURYLGHUV� 6LQFH ZH٧UH
QRW XVLQJ PDQ\ DVSHFWV RI WKH IUDPHZRUN LQ WKLV ERRN� OHW٧V UHPRYH WKHP�

:KHQ FUHDWLQJ /DUDYHO DSSOLFDWLRQV , WU\ WR PDNH LW D SUDFWLFH WR UHPRYH HYHU\ XQXVHG
VHUYLFH SURYLGHU DQG DOLDV EHIRUH WKH DSSOLFDWLRQ JRHV WR SURGXFWLRQ�

5HPRYLQJ VHVVLRQ FRPPDQGV

6LQFH ZH٧UH QRW XVLQJ VHVVLRQV LQ WKLV DSSOLFDWLRQ� OHW٧V UHPRYH WKH BSUJTBO TFTTJPO�UBCMF

FRPPDQG�

,Q \RXU BQQ�DPOGJH�BQQ�QIQ� FRPPHQW RXW WKH 6HVVLRQ &RPPDQG 6HUYLFH SURYLGHU E\
SXWWLQJ D GRXEOH�VODVK ���� EHIRUH WKH OLQH� 7KLV LV LQ WKH QSPWJEFST<> DUUD\�

� �� GJOE UIF MJOF UIBU TBZT

� �*MMVNJOBUF=4FTTJPO=$PNNBOET4FSWJDF1SPWJEFS�

�

� �� $IBOHF JU UP�

� ���*MMVNJOBUF=4FTTJPO=$PNNBOET4FSWJDF1SPWJEFS�

:KHQ \RX ILQLVK LVVXH WKH BSUJTBO FRPPDQG DJDLQ �RU BSU LI \RX٧YH DOLDVHG LW� WR PDNH VXUH WKH
VHVVLRQ VHFWLRQ LQ WKH FRPPDQG OLVW LV JRQH�

5HPRYLQJ PLJUDWH DQG TXHXH FRPPDQGV

/HW٧V JHW ULG RI DOO WKH PLJUDWH DQG TXHXH FRPPDQGV LQ WKH VDPH ZD\�

��

8VLQJ 4XHXHV
$OWKRXJK ZH٧UH QRW XVLQJ TXHXHV LQ WKLV DSS� TXHXHV DUH RQH RI WKH PRVW SRZHUIXO IHDWXUHV RI
/DUDYHO� /HDUQ WKHP� 8VH WKHP� <RX٧OO EH JODG \RX GLG�

6LQFH ZH٧UH QRW XVLQJ TXHXHV RU PLJUDWLRQV� OHW٧V FRPPHQW RXW WKRVH VHUYLFH SURYLGHUV�
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8SGDWH \RXU BQQ�DPOGJH�BQQ�QIQ ILOH DQG ILQG WKH WZR OLQHV VSHFLILHG EHORZ� FRPPHQW
WKHP RXW� 7KHVH WZR OLQHV DUH LQ WKH QSPWJEFST<> DUUD\� EXW SUREDEO\ QRW DGMDFHQW WR HDFK
RWKHU

� �� GJOE UIFTF MJOFT

� �*MMVNJOBUF=%BUBCBTF=.JHSBUJPO4FSWJDF1SPWJEFS�

� �*MMVNJOBUF=2VFVF=2VFVF4FSWJDF1SPWJEFS�

�

� �� QVU DPNNFOUT CFGPSF UIFN

� ���*MMVNJOBUF=%BUBCBTF=.JHSBUJPO4FSWJDF1SPWJEFS�

� ���*MMVNJOBUF=2VFVF=2VFVF4FSWJDF1SPWJEFS�

5XQ BSUJTBO ZKHQ GRQH WR FKHFN SURJUHVV�

5HPRYH NH\�JHQHUDWH� RWKHU GDWDEDVH DQG SDFNDJH FRPPDQGV

/HW٧V VHH ZKDW RWKHU FRPPDQGV ZRQ٧W ZH EH XVLQJ"

:H GRQ٧W QHHG LFZ�HFOFSBUF EHFDXVH ZH DOUHDG\ KDYH D NH\ LQ RXU DSS �DQG ZH ZRQ٧W EH XVLQJ
DQ\WKLQJ WKDW HYHQ QHHGV WKLV NH\��

:H GRQ٧W QHHG WKH EC�TFFE RU BVUI�SFNJOEFST FRPPDQGV� EHFDXVH ZH٧UH QRW XVLQJ DQ\ GDWDEDVH�

$QG� ZH٧UH QRW XVLQJ SDFNDJHV� VR OHW٧V NLFN BTTFU�QVCMJTI DQG DPOGJH�QVCMJTI WR WKH FXUE� :KDW
HOVH" , FDQ٧W LPDJLQH WKLV DSSOLFDWLRQ QHHGV D FDFKH� VR ZH٧OO JHW ULG RI WKH DBDIF�DMFBS FRPPDQG
WRR�

8SGDWH \RXU BQQ�DPOGJH�BQQ�QIQ DJDLQ�

� �� GJOE UIFTF MJOFT

� �*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=,FZ(FOFSBUPS4FSWJDF1SPWJEFS�

� �*MMVNJOBUF=%BUBCBTF=4FFE4FSWJDF1SPWJEFS�

� �*MMVNJOBUF="VUI=3FNJOEFST=3FNJOEFS4FSWJDF1SPWJEFS�

� �*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=1VCMJTIFS4FSWJDF1SPWJEFS�

� �*MMVNJOBUF=$BDIF=$BDIF4FSWJDF1SPWJEFS�

�

� �� $PNNFOU UIFN PVU� * EPO�U SFBMMZ OFFE UP QSPWJEF BO FYBNQMF

1RZ� LI \RX GR DQ DUWLVDQ FRPPDQG� WKH OLVW LV IDU VPDOOHU�
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� _� DE HTE

� _�HTE� ��BSUJTBO

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� 6TBHF�

� <PQUJPOT> DPNNBOE <BSHVNFOUT>

�

� 0QUJPOT�

� ��IFMQ �I %JTQMBZ UIJT IFMQ NFTTBHF�

�� ��RVJFU �R %P OPU PVUQVU BOZ NFTTBHF�

�� ��WFSCPTF �W]WW]WWW *ODSFBTF UIF WFSCPTJUZ PG NFTTBHFT� � GPS

�� OPSNBM PVUQVU � GPS NPSF WFSCPTF PVUQVU BOE � GPS EFCVH

�� ��WFSTJPO �7 %JTQMBZ UIJT BQQMJDBUJPO WFSTJPO�

�� ��BOTJ 'PSDF "/4* PVUQVU�

�� ��OP�BOTJ %JTBCMF "/4* PVUQVU�

�� ��OP�JOUFSBDUJPO �O %P OPU BTL BOZ JOUFSBDUJWF RVFTUJPO�

�� ��FOW 5IF FOWJSPONFOU UIF DPNNBOE TIPVME SVO VOEFS�

��

�� "WBJMBCMF DPNNBOET�

�� DIBOHFT %JTQMBZ UIF GSBNFXPSL DIBOHF MJTU

�� DMFBS�DPNQJMFE 3FNPWF UIF DPNQJMFE DMBTT GJMF

�� EPXO 1VU UIF BQQMJDBUJPO JOUP NBJOUFOBODF NPEF

�� EVNQ�BVUPMPBE 3FHFOFSBUF GSBNFXPSL BVUPMPBE GJMFT

�� IFMQ %JTQMBZT IFMQ GPS B DPNNBOE

�� MJTU -JTUT DPNNBOET

�� PQUJNJ[F 0QUJNJ[F UIF GSBNFXPSL GPS CFUUFS QFSGPSNBODF

�� SPVUFT -JTU BMM SFHJTUFSFE SPVUFT

�� TFSWF 4FSWF UIF BQQMJDBUJPO PO UIF 1)1 EFWFMPQNFOU TFSWFS

�� UJOLFS *OUFSBDU XJUI ZPVS BQQMJDBUJPO

�� VQ #SJOH UIF BQQMJDBUJPO PVU PG NBJOUFOBODF NPEF

�� XPSLCFODI $SFBUF B OFX QBDLBHF XPSLCFODI

�� DPNNBOE

�� DPNNBOE�NBLF $SFBUF B OFX "SUJTBO DPNNBOE

�� DPOUSPMMFS

�� DPOUSPMMFS�NBLF $SFBUF B OFX SFTPVSDFGVM DPOUSPMMFS

5HPRYLQJ WKH UHVW

7KDW٧V PXFK EHWWHU� EXW \RX NQRZ ZDQW" , WKLQN ZH FDQ JHW LW HYHQ VPDOOHU�



&KDSWHU �� � $UWLVDQ 7LJKWHQLQJ ���

<RX FDQ DOZD\V DGG WKHP EDFN
)HHO IUHH WR UHPRYH ZKDWHYHU VHUYLFH SURYLGHUV \RX GRQ٧W WKLQN \RX٧OO QHHG� :RUVW FDVH�
LI \RX ILQG \RX QHHG WKHP� MXVW DGG WKHP EDFN LQ� 7KDW٧V ZK\ , OLNH WR RQO\ FRPPHQW WKH
VHUYLFH SURYLGHU RXW DQG QRW DFWXDOO\ GHOHWH WKHP�

6LQFH WKLV LV D SHUVRQDO SURMHFW� QRW SXEOLF RQ WKH ZHE� , UHDOO\ GRQ٧W WKLQN ZH QHHG D ٪PDLQWHQDQFH
PRGH٫� 7KDW ZLOO JHW ULG RI WKH EPXO DQG VQ FRPPDQGV� , ZRQ٧W EH XVLQJ WKH TFSWF FRPPDQG KHUH
�NHHS WKLV LI \RX٧UH JRLQJ WR XVH LW WKRXJK�� 7KH UJOLFS FRPPDQG LV EH\RQG WKH VFRSH RI WKLV ERRN�
$V LV WKH XPSLCFODI FRPPDQG�

,٧P NHHSLQJ WKH DIBOHFT FRPPDQG� EHFDXVH , OLNH LW HYHQ WKRXJK LW GRHVQ٧W KHOS WKH *HWWLQJ 6WXII
'RQH DSSOLFDWLRQ ZH٧UH EXLOGLQJ� ,٧P SODQQLQJ RQ XVLQJ WKH DPNNBOE�NBLF VR ZH٧OO NHHS WKDW RQH WRR�
$QG ,٧P QRW VXUH DERXW WKH DPOUSPMMFS�NBLF� VR ,٧OO OHDYH LW IRU QRZ�

5HPRYH WKH UHVW

� �� )FSF�T UIF SFNBJOJOH MJOFT UP DPNNFOU PVU

� �*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=.BJOUFOBODF4FSWJDF1SPWJEFS�

� �*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=4FSWFS4FSWJDF1SPWJEFS�

� �*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=5JOLFS4FSWJDF1SPWJEFS�

� �*MMVNJOBUF=8PSLCFODI=8PSLCFODI4FSWJDF1SPWJEFS�

$QG QRZ RXU DUWLVDQ FRPPDQG RXWSXW DOPRVW ILWV RQ RQH VFUHHQ�

� _� DE HTE

� _�HTE� ��BSUJTBO

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� 6TBHF�

� <PQUJPOT> DPNNBOE <BSHVNFOUT>

�

� 0QUJPOT�

� ��IFMQ �I %JTQMBZ UIJT IFMQ NFTTBHF�

�� ��RVJFU �R %P OPU PVUQVU BOZ NFTTBHF�

�� ��WFSCPTF �W]WW]WWW *ODSFBTF UIF WFSCPTJUZ PG NFTTBHFT� � GPS

�� OPSNBM PVUQVU � GPS NPSF WFSCPTF PVUQVU BOE � GPS EFCVH

�� ��WFSTJPO �7 %JTQMBZ UIJT BQQMJDBUJPO WFSTJPO�

�� ��BOTJ 'PSDF "/4* PVUQVU�

�� ��OP�BOTJ %JTBCMF "/4* PVUQVU�

�� ��OP�JOUFSBDUJPO �O %P OPU BTL BOZ JOUFSBDUJWF RVFTUJPO�
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�� ��FOW 5IF FOWJSPONFOU UIF DPNNBOE TIPVME SVO VOEFS�

��

�� "WBJMBCMF DPNNBOET�

�� DIBOHFT %JTQMBZ UIF GSBNFXPSL DIBOHF MJTU

�� DMFBS�DPNQJMFE 3FNPWF UIF DPNQJMFE DMBTT GJMF

�� EVNQ�BVUPMPBE 3FHFOFSBUF GSBNFXPSL BVUPMPBE GJMFT

�� IFMQ %JTQMBZT IFMQ GPS B DPNNBOE

�� MJTU -JTUT DPNNBOET

�� PQUJNJ[F 0QUJNJ[F UIF GSBNFXPSL GPS CFUUFS QFSGPSNBODF

�� SPVUFT -JTU BMM SFHJTUFSFE SPVUFT

�� DPNNBOE

�� DPNNBOE�NBLF $SFBUF B OFX "SUJTBO DPNNBOE

�� DPOUSPMMFS

�� DPOUSPMMFS�NBLF $SFBUF B OFX SFTPVSDFGVM DPOUSPMMFS

7LJKW�



&KDSWHU �� � 3ODQQLQJ 2XU &RPPDQGV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH SODQ RXW� JHQHUDOO\� WKH QHZ FRPPDQGV BSUJTBO VKRXOG VXSSO\ WR OHW XV
*HW 6WXII 'RQH�

3ODQQLQJ RQ 3ODQQLQJ Ȑ /HWȇV *HW 0HWD

٪1R %DWWOH 3ODQ 6XUYLYHV &RQWDFW :LWK WKH (QHP\٫

ٙ+HOPXWK YRQ 0ROWNH� *HUPDQ PLOLWDU\ VWUDWHJLVW

*RRG RO٧ +HOPXWK� 7KDW٧V WUXH EXW LW٧V QRW DQ H[FXVH WR QRW SODQ �HYHQ LI WKH SODQ LV RQO\ LQ \RXU
KHDG� EHFDXVH ٴ

٪,Q SUHSDULQJ IRU EDWWOH , KDYH DOZD\V IRXQG WKDW SODQV DUH XVHOHVV� EXW SODQQLQJ LV
LQGLVSHQVDEOH�٫

ٙ'ZLJKW '� (LVHQKRZHU� ��WK 3UHVLGHQW RI WKH 8QLWHG 6WDWHV

0\ WDNH LV WKDW ZKHQ UHDOLW\ KLWV \RXU SODQ� WKH SODQ IDOOV DSDUW DQG \RX KDYH WR DGDSW DQG FKDQJH
WKH SODQ�

+PP� 7KDW٧V EHHQ SUHWW\ PXFK WKH ZKROH ERRN WR WKLV SRLQW�

6R OHW٧V SODQ WR SODQ ZKDW WKH JVG FRPPDQGV ZLOO ORRN OLNH� EXW DOVR SODQ RQ QRW XVLQJ RXU SODQ�

,٧P JRRG ZLWK WKDW�

7KH /LVW RI FRPPDQGV LQ RXU DSSOLFDWLRQ

,٧P FKHDWLQJ D ELW KHUH E\ JRLQJ EDFN WR &KDSWHU �� �:KHUH ZHPDSSHG RXW WKH RULJLQDO 7RGR IDFDGH��
,٧OO MXVW WDNH WKH FRPPHQWV� 7KH\ ZHUH�

ٰ &UHDWH D QHZ OLVW
ٰ *HW OLVW RI DOO WKH OLVWV
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ٰ (GLW OLVW
ٰ 'HOHWH OLVW �,٧OO DUFKLYH LW LQVWHDG�
ٰ $GG WDVN
ٰ /LVW WDVNV
ٰ (GLW WDVN
ٰ 5HPRYH WDVN
ٰ 0RYH WDVN

7KLV ZLOO EH WKH EDVLV RI RXU DSSOLFDWLRQ FRPPDQGV� OHW٧V JR WKURXJK WKHP RQH�E\�RQH�

&UHDWH D QHZ OLVW

:H QHHG D ZD\ IURP WKH FRQVROH WR FUHDWH D QHZ OLVW� 5HPHPEHU D OLVW LV D ILOHQDPH DQG FDQ KDYH D
WLWOH DQG HYHQ D VXEWLWOH DVVRFLDWHG ZLWK LW�

,٧P WKLQNLQJ�

� � QIQ BSUJTBO HTE�DSFBUF �OBNF ��UJUMF�á.Z UJUMFá ��TVCUJUMF�á.Z TVCUJUMFá

6HHPV SUHWW\ YHUERVH GRHVQ٧W LW" ,٧P QRW UHDOO\ OLNLQJ WKDW DVSHFW� EXW /DUDYHO SURYLGHV WKH DELOLW\ WR
KDYH VKRUW RSWLRQV� , FRXOG KDYH LW GRZQ WR�

� � BSU HTE�DSFBUF �OBNF �U á.Z UJUMFá

2I FRXUVH� ZKDW LI , DFFLGHQWDOO\ FUHDWH D OLVW DQG QDPHG LW EDGO\� ,I , KDYH P\ FRQVROH ZLQGRZ RSHQ�
, GRQ٧W ZDQW WR KDYH WR QDYLJDWH WR P\ JVG GLUHFWRU\ �IPNF�DIVDL�%PDVNFOUT�HTE LQ P\ FDVH�� /HW٧V
FRPSOLPHQW WKH HTE�DSFBUF FRPPDQG ZLWK DQ XQFUHDWH�

� � BSU HTE�VODSFBUF �OBNF

7KH UHDVRQ , SXW D SOXV ��� LQ IURQW RI WKH QDPH LV , ZDV WKLQNLQJ WKDW LW ZRXOG EH HDV\ WR SXOO
RXW D OLVWQDPH �DND SURMHFW QDPH� KHK� IURP D VWULQJ WKDW ZD\� -XVW OLNH� LI \RX ZHUH XVLQJ
FRQWH[WV LQ \RXU OLVWV \RX PLJKW EH ZDWFKLQJ IRU WKH DW V\PERO �#� IRU #KRPH� #ZRUN�
HWF�

/LVW $OO /LVWV

, ZDQW WR EH DEOH WR OLVW DOO WKH OLVWV� 5HPHPEHU WKHUH٧V JRLQJ WR EH PXOWLSOH WRGR OLVWV KHUH DQG LW٧G
EH XVHIXO WR VHH ZKDW WKH\ DOO DUH�
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� � BSU HTE�MJTUBMM ��UBTLT�BMM]EPOF]OFYU]OPSNBM ��BSDIJWFE

7KH MJTUBMM FRPPDQG ZLWK QR DUJXPHQWV ZRXOG MXVW OLVW DOO WKH WRGR OLVWV� EXW RQO\ WKH RQHV QRW
DUFKLYHG� ,I ZH DGG WKH ��BSDIJWFE IODJ WKHQ LW ZRXOG OLVW MXVW WKH DUFKLYHG OLVWV�

:KDW LI , ZDQW WR OLVW DOO WKH WDVNV DFURVV WKH OLVWV" 7KDW٧V ZK\ , DGGHG WKH UBTLT RSWLRQ� 7KH GHIDXOW
ZRXOG EH BMM� WR OLVW DOO WKH W\SHV RI WDVNV� %XW , FRXOG OLVW DOO WKH FRPSOHWHG WDVNV �EPOF�� RU DOO WKH
QH[W DFWLRQV �OFYU� RU HYHQ MXVW WKH QRUPDO WDVNV �OPSNBM��

'RQȇW )RUJHW <RXU &XVWRPL]DWLRQV
$V \RX٧UH JRLQJ WKURXJK WKHVH FRPPDQGV� LI \RX٧YH DGGHG IHDWXUHV WR \RXU YHUVLRQ RI
(FUUJOH 4UVGG %POF� EH VXUH WR XSGDWH WKH FRPPDQGV� 0D\EH \RX DGGHG FRQWH[WV DQG
ZDQW WR DGG D ��DPOUFYU�999 RSWLRQ�

$IWHU WKLQNLQJ DERXW WKH HTE�MJTUBMM FRPPDQG� WKHUH٧V RQH WKLQJ , UHDOO\ GRQ٧W OLNH� 7KDW٧V KRZ
ORQJ LW LV� , ZDQW WR W\SH DV IHZ NH\V DV SRVVLEOH� 7KH RSWLRQV FDQ HDVLO\ EH VKRUWHG WR �U IRU ��UBTLT
DQG �B IRU DUFKLYHG� EXW WKH FRPPDQG LWVHOI ٴ , ZDQW WR KDYH D VKRUWHU YHUVLRQ�

,٧OO MXVW SODQ RXW VKRUW DOLDVHV DQG ZRUU\ DERXW KRZ WR LPSOHPHQW WKHP ODWHU� +HUH٧V ZKDW ,٧P
WKLQNLQJ ZLWK WKH HTE�MJTUBMM

� � 'VMM WFSTJPO

� � BSU HTE�MJTUBMM ��UBTLT�BMM]EPOF]OFYU]OPSNBM ��BSDIJWFE

�

� � 4IPSU WFSTJPO

� � BSU HTE�MTB �U UZQF �B

�

� � 4IPSU WFSTJPO KVTU UP MJTU BMM UIF OFYU BDUJPOT

� � BSU HTE�MTOB

<HDK� ,٧P OLNLQJ WKDW EHWWHU� , FDQ W\SH D VKRUW FRPPDQG DQG JHW D OLVW RI P\ OLVWV RU HYHQ HYHU\WKLQJ
, FDQ ZRUN RQ QH[W�

(GLW /LVW

(GLWLQJ D OLVW VKRXOG EH VWUDLJKW IRUZDUG� 7KHUH٧V RQO\ WZR ٪OLVW٫ DWWULEXWHV ZH UHDOO\ ZDQW WR FKDQJH�
WLWOH DQG VXEWLWOH�
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��

$OUHDG\ 5HIDFWRULQJ WKH 'HVLJQ Ȑ
+PPP� 1RZ ,٧P VHFRQG JXHVVLQJ ZKDW , GLG HDUOLHU� , PHDQ FUHDWLQJ D OLVW �DQG LI QHHGHG
XQFUHDWLQJ� LV QRW VRPHWKLQJ WKDW KDSSHQV YHU\ IUHTXHQWO\� 0D\EH , VKRXOG KDYH ERWK SURFHVVHV
SURPSW IRU OLVW LG� WLWOH� VXEWLWOH�

�6PRNH LV FRPLQJ RXW RI P\ HDUV QRZ DV , WU\ WR LPDJLQH ZKLFK ZD\ , OLNH EHWWHU� 8K� +RZ DERXW
ERWK��

2ND\� KHUH٧V P\ QHZ UXOHV�

ٰ HTE�DSFBUF ZLOO SURPSW IRU DUJXPHQWV LI QRQH SURYLGHG�
ٰ HTE�VODSFBUF ZLOO VKRZ D OLVW RI OLVWV KDYLQJ QR WDVNV� DOORZLQJ WKH XVHU WR VHOHFW ZKLFK RQH
WR XQFUHDWH�

, OLNH WKDW� 1RZ EDFN WR WKH UHJXODUO\ VFKHGXOHG SODQQLQJ�

/LVW HGLWLQJ FDQ RFFXU WKH VDPH ZD\ DV WKH FUHDWH FRPPDQG� ,I QR DUJXPHQWV DUH SDVVHG� WKHQ LW ZLOO
SURPSW IRU HDFK�

� � /PSNBM WFSTJPO

� � BSU HTE�FEJUMJTU �OBNF ��UJUMF�áUJUMFá ��TVCUJUMF�áTVCUJUMFá

�

� � 4IPSUFS WFSTJPO

� � BSU HTE�FEJUMJTU �OBNF �U áUJUMFá �T áTVCUJUMFá

�

� � 7FSTJPO UIBU QSPNQUT VTFS

� � BSU HTE�FEJUMJTU

,٧P QRW ZRUULHG DERXW VKRUWHQLQJ WKH DFWXDO FRPPDQG HTE�FEJUMJTU RQ WKLV RQH EHFDXVH ,٧P QRW
JRLQJ WR EH XVLQJ LW DV RIWHQ DV HTE�MTOB� EXW LI \RX ZDQW WR KDYH D VKRUW YHUVLRQ ٴ SOHDVH GR�

$UFKLYH OLVW

6LQFH GHFLGLQJ HDUOLHU WKH HTE�VODSFBUF FRPPDQG VKRXOG VKRZ D OLVW WKDW WKH XVHU FDQ VHOHFW IURP�
,٧P VWDUWLQJ WR GLJ WKDW LGHD IRU WKHVH RQH�RII W\SH WDVNV� , PHDQ D HTE�DSFBUF ZRQ٧W KDSSHQ WRR
RIWHQ� $ HTE�VODSFBUF ZLOO KDSSHQ DOPRVW QHYHU� $ HTE�BSDIJWF ZLOO KDSSHQ PRUH IUHTXHQWO\ WKDQ
WKH HTE�VODSFBUF� EXW D HTE�VOBSDIJWF ZRQ٧W KDSSHQ YHU\ RIWHQ�

, ZDQW WKLV GHVLJQHG VR WKH WKLQJV , GRQ٧W GR YHU\ RIWHQ GRQ٧W KDYH WR EH UHPHPEHUHG� 7KH JUHDW
WKLQJ DERXW KRRNLQJ LQWR /DUDYHO٧V BSUJTBO FRPPDQG LV LI \RX W\SH LQ D FRPPDQG WKDW GRHVQ٧W
KDYH HQRXJK DUJXPHQWV LW٧OO WHOO \RX ZKDW WKH DUJXPHQWV DUH�
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, FDQ SLFWXUH P\VHOI� PHUULO\ SURJUDPPLQJ DZD\� ZKHQ D QHZ SURMHFW KLWV P\ GHVN DQG GHFLGLQJ WR
FUHDWH JVG SURMHFW ILOH� , NQRZ WKH FRPPDQG LV HTE�DSFBUF� �2U PD\EH , GRQ٧W� 0D\EH ,٧P D VHQLOH
SURJUDPPHU QRZ� 6R , W\SH BSU WR JHW D OLVW RI FRPPDQGV DQG WKHQ VHH WKH HTE�DSFBUF FRPPDQG��
5HJDUGOHVV RI P\ VHQLOLW\ ,٧G SUREDEO\ MXVW W\SH HTE�DSFBUFZLWK QR DUJXPHQWV WR VHH ZKDW KDSSHQV�

:KHZ� 7KDW٧V D ORW RI WDONLQJ MXVW WR JHW WR�

� � "SDIJWF B MJTU BMXBZT QSPNQUT

� � BSU HTE�BSDIJWF

�

� � 6OBSDIJWF B MJTU BMXBZT QSPNQUT

� � BSU HTE�VOBSDIJWF

, GRQ٧W PLQG JRLQJ WKURXJK D FRXSOH� WKUHH SURPSWV RQ WKHVH VHOGRP SHUIRUPHG FRPPDQGV�

5HQDPH /LVW

7KLV ZDVQ٧W LQ P\ LQLWLDO /LVW RI FRPPDQGV� EXW EHIRUH PRYLQJ RQWR WKH WDVN VSHFLILF FRPPDQGV ,
WULHG WKLQNLQJ LI WKHUH٧G EH DQ\ RWKHU OLVW RULHQWHG FRPPDQGV� , FDQ LPDJLQH D VFHQDULR ZKHUH , ZDQW
WR UHQDPH D OLVW�

� � 3FOBNF B MJTU BMXBZT QSPNQUT

� � BSU HTE�SFOBNF

$GG D WDVN

$GGLQJ D WDVN VKRXOG EH WKH PRVW RIWHQ SHUIRUPHG FRPPDQG� )ROORZLQJ FORVHO\ E\ PDUNLQJ D WDVN
FRPSOHWH �ZKLFK� RI FRXUVH� ZDVQٟW LQ P\ LQLWLDO /LVW RI FRPPDQGV�� 6R , ZDQW WKLV WR EH HHHHDDDVVV\
WR XVH�

� � "EE B UBTL

� � BSU HTE�BEE <�OBNF> áTPNFUIJOH UP EPá ��OFYU

�

� � 4IPSU WFSTJPO

� � BSU HTE�B <�OBNF> áTPNFUIJOH UP EPá �O

�

� � 4VQFS TIPSU WFSTJPO

� � HTE B áTPNFUIJOH UP EPá
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7KH ILUVW YHUVLRQ LV VHOI�H[SODQDWRU\� 7KH OLVW RU SURMHFW LV VSHFLILHG ZLWK �OBNF� ,I QRW VSHFLILHG WKHQ
WKH GHIDXOW OLVW ZLOO EH XVHG� 7KH VWULQJ VSHFLI\LQJ WKH WDVN LV SDVVHG� 7KLV VWULQJ FRXOG KDYH DQ
HPEHGGHG �EVF�EBUF WDJ LQ LW� ,I WKH ��OFYU RSWLRQ LV XVHG� LW VSHFLILHV WKH WDVN FDQ EH IODJJHG DV D
QH[W DFWLRQ�

7KH VKRUW YHUVLRQ VKRXOG EH REYLRXV WRR� 6R ZKDW٧V XS ZLWK WKH 6XSHU VKRUW YHUVLRQ"

:HOO� , JRW WR WKLQNLQJ� ,٧OO ZUDS WKH DUWLVDQ FRPPDQG ZLWK D VKHOO VFULSW� �<RX :LQGRZV XVHUV ZLOO
KDYH WR XVH EDWFK ILOHV��� 7KH UHDVRQV ,٧P JRLQJ WR GR WKLV DUH�

ٰ $V PXFK DV , OLNH W\SLQJ BSU� LW HOLPLQDWLQJ LW GRHV HOLPLQDWH D ZHH ELW RI W\SLQJ�
ٰ , FDQ SXW WKH HTE VFULSW LQ P\ SDWK DQG DFFHVV LW IURP ZKDWHYHU GLUHFWRU\ ,٧P LQ�
ٰ ,٧P QRW VXUH KRZ WRXJK LW ZLOO EH WR PDNH WKH BSUJTBO FRPPDQG DFFHSW DOLDVHV� VXFK DV
HTE�B IRU HTE�BEE� 7KH 6\PIRQ\ &RPPDQG FODVV �ZKLFK /DUDYHO٧V FRPPDQG LV EXLOW RQ� WDNHV
DOLDVHV� EXW ,٧P QRW VXUH KRZ WR GR LW LQ /DUDYHO�

, FRXOG ILJXUH WKH ODVW SRLQW� EXW ZLWK WKH RWKHU UHDVRQV WR XVH D VKHOO VFULSW� , NQRZ ,٧P JRLQJ WR
GRLQJ LW� ,٧OO MXVW KDQGOH DQ\ DOLDVLQJ LQ WKH VKHOO VFULSW�

0DNHV VHQVH� GRHVQ٧W LW"

,٧P WHPSWHG WR DOORZ PXOWLSOH WDVNV WR EH DGGHG DW RQFH� 0D\EH D HTE B ZLWK QR DUJXPHQWV" ,٧OO
NHHS WKLQNLQJ DERXW WKDW� )RU QRZ� ,٧OO OHDYH WKH DGG FRPPDQG DV LW LV�

$QRWKHU WKLQJ ,٧P WHPSWHG WR GR LV KDYH D SURPSWHG YHUVLRQ RI $GG D WDVN� +PPP� :KR NQRZV"
%\ WKH WLPH WKLV SDUW RI WKH ERRN LV ILQLVKHG , PD\ GHFLGH WKDW ZRXOG EH D QLFH RSWLRQ�

0DUNLQJ D WDVN FRPSOHWH

%HIRUH , IRUJHW DERXW PDUNLQJ D WDVN FRPSOHWH� OHW PH SODQ LW RXW�

� � HTE EP <�OBNF> O

:KHUH Q LV WKH WDVN QXPEHU� :KHUH GRHV WKDW FRPH IURP" 7KH QH[W FRPPDQG�

/LVWLQJ 7DVNV

:KHQ , OLVW WKH WDVNV , ZDQW WR KDYH D SUHWW\ OLWWOH OLVWLQJ WKDW VKRZV VRPHWKLQJ OLNH�
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� ����������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������������������

� ] � ] :&4 ] 'JOJTI $IBQUFS �� ] %VF 4FQ��� ]

� ] � ] :&4 ] #BMBODF $IFDLCPPL ] ]

� ] � ] ] 4UBSU QSPKFDU GPS XPSME EPNJOBUJPO ] ]

� ] � ] ] 3FBE %S� &WJM�T .FNPJST ] ]

� ] ] EPOF ] 'JOJTI $IBQUFS �� ] %POF ������� ]

� ����������������������������������������������������������������

7KLV ZRXOG EH D GLIIHUHQW OLVWLQJ WKDW WKH RQH SRVVLEO\ FUHDWHG E\ HTE MTB� EHFDXVH LI ZH٧UH OLVWLQJ
WDVNV ZLWK WKH OLVWDOO FRPPDQG� WKHQ WKH QDPH RI WKH OLVW ZRXOG EH GLVSOD\HG� $OVR� VKRZLQJ D �
GRHVQ٧W PDNH VHQVH LI WKH OLVW LV DUFKLYHG EHFDXVH ZH GRQ٧W ZDQW WR HGLW WDVNV RQ DUFKLYHG OLVWV�

7KLV YHUVLRQ LV WR OLVW WDVNV LQ D VLQJOH WRGR OLVW�

+HUH٧V WKH FRPPDQG WR GR LW�

� � -POH WFSTJPO

� � HTE MJTU <�OBNF> ��OFYU ��OPEPOF

�

� � 4IPSU WFSTJPO

� � HTE MT <�OBNF> �O �OE

,I WKH ��OFYU RSWLRQ LV XVHG� WKHQ LW ZRXOG RQO\ OLVW QH[W DFWLRQV� ,I WKH ��OPEPOF RSWLRQ LV XVHG� WKHQ
LW ZRXOGQ٧W OLVW WKH FRPSOHWHG LWHPV�

1RWLFH WKH ILUVW FROXPQ" 7KDW٧V WKH Q WKDW LV XVHG WR UHIHUHQFH D SDUWLFXODU OLVW LWHP�

7\SLFDO :RUNIORZ
,٧P LPDJLQLQJ WKH W\SLFDO ZRUN IORZ XVLQJ *6' ZRXOG EH�

ٰ $GG LWHPV DV WKH\ FRPH XS
ٰ 0D\EH PRYH WKHP WR RWKHU OLVWV
ٰ 8VH WKH HTE MT FRPPDQG WR OLVW WDVNV�
ٰ 8VH WKH HTE EP � WR PDUN WKHP GRQH�

(GLW 7DVN

+HUH٧V D FRPPDQG ,٧G OLNH WR ZRUN WZR ZD\V� WRWDOO\ IURP FRPPDQG DUJXPHQWV RU SURPSWHG�
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� � -POH WFSTJPO

� � HTE FEJU <�OBNF> � áUIF EFTDSJQUJPOá ��OFYU<�PGG>

�

� � 4IPSU WFSTJPO

� � HTE FE <�OBNF> � áUIF EFTDSJQUJPOá �O<�PGG>

�

� � 7FSTJPO UIBU QSPNQUT

� � HTE FE <�OBNF>

$JDLQ� DQ\ GXH GDWHV ZRXOG EH HPEHGGHG LQWR WKH GHVFULSWLRQ�

:LWK WKH SURPSWLQJ� LW RFFXUV WR PH WKDW PD\EH , ZDQW WKH XVHU WR EH DEOH WR VHOHFW IURP D OLVW RI
SURMHFWV ZKHQ WKH QDPH٧V QRW VSHFLILHG� <HW� , DOVR ZDQW WKH DELOLW\ WR MXVW GHIDXOW WR WKH GHIDXOW OLVW
ZKHQ QRW VSHFLILHG�

0D\EH DQRWKHU FRQILJXUDWLRQ RSWLRQ"

(GLW WKH WRS RI \RXU BQQ�DPOGJH�BQQ�QIQ WR PDWFK WKH IROORZLQJ FRGH� �.HHS \RXU IROGHU
UHOHYDQW WR \RXU LQVWDOODWLRQ� WKRXJK��

� � QIQ

� SFUVSO BSSBZ	

� �HTE� �� BSSBZ	

� �GPMEFS� �� ��IPNF�DIVDL�%PDVNFOUT�HTE��

� �FYUFOTJPO� �� ��UYU�

� �MJTU0SEFS� �� BSSBZ	

� �JOCPY� �BDUJPOT� �XBJUJOH� �TPNFEBZ� �DBMFOEBS�

� 


� �EFGBVMU-JTU� �� �BDUJPOT� �� EFGBVMU MJTU XIFO OPU TQFDJGJFE

�� �OP-JTU1SPNQU� �� USVF �� USVF�QSPNQU GPS MJTU GBMTF�VTF EFGBVMU

�� 


�� �� SFTU PG GJMF JT TBNF

�� 
 �

5HPRYH WDVN

7KH FRPPDQG WR UHPRYH D WDVN LV HDV\� :H٧OO KDYH LW SURPSW LI WKH OLVW LG LV QRW VSHFLILHG�
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� � -POH WFSTJPO

� � HTE�SFNPWF <�OBNF> � ��GPSDF

�

� � 4IPSU WFSTJPO

� � HTE SN <�OBNF> � �G

�

� � 7FSTJPO UIBU QSPNQUT

� � HTE SN

, DGGHG WKH ��GPSDF RSWLRQ WR UHPRYH EHFDXVH EH GHIDXOW WKH UHPRYH FRPPDQG RXJKW WR DVN
VRPHWKLQJ OLNH ٢7KLV ZLOO SHUPDQHQWO\ GHOHWH� 7KH WDVN GHVFULSWLRQ� $UH \RX VXUH �\HV�QR�"٣ ,I ��GPSDF
LV VSHFLILHG� WKLV YHULILFDWLRQ VWHS ZLOO EH VNLSSHG�

+RZ DERXW D ȂTXLHW RSWLRQ
2IWHQ FRQVROH XWLOLWLHV ZLOO KDYH D ��RVJFU RSWLRQ WKDW PHDQV GR QRW RXWSXW DQ\WKLQJ� :LWK
/DUDYHO٧V DUWLVDQ FRPPDQG WKLV LV EXLOW LQ� $V ORQJ DV ZH RXWSXW WH[W LQ WKH FRUUHFW PDQQHU�
RXU FRPPDQGV ZLOO DXWRPDWLFDOO\ VXSUHVV RXWSXW ZKHQ QHHGHG�

0RYH 7DVNV

2XU ILQDO FRPPDQG ZLOO EH RQH WR PRYH D WDVN IURP RQH OLVW WR DQRWKHU�

� � -POH WFSTJPO

� � HTE NPWF <�OBNF> � �EFTU

�

� � 4IPSU WFSTJPO

� � HTE NW <�OBNF> � �EFTU

�

� � 1SPNQUFE WFSTJPO

� � HTE NW

(DV\� 1R QHHG WR FRPH XS ZLWK D ORQJ H[SODQDWLRQ IRU WKLV�

)LQDO /LVW RI DOO &RPPDQGV

+HUH٧V WKH ILQDO OLVW �WR WKLV SRLQW� RI DOO WKH FRQVROH FRPPDQGV
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� � $SFBUF MJTU

� � HTE DSFBUF �OBNF ��UJUMF�á.Z UJUMFá ��TVCUJUMF�á.Z TVCUJUMFá

� � HTE DSFBUF �OBNF �U á.Z UJUMFá

� � HTE DSFBUF

�

� � 6ODSFBUF MJTU

� � HTE VODSFBUF

�

� � -JTU BMM MJTUT 	QPTTJCMZ UBTLT UPP


�� � HTE MJTUBMM ��UBTLT�BMM]EPOF]OFYU]OPSNBM ��BSDIJWFE

�� � HTE MTB �U UZQF �B

�� � HTE MTOB

��

�� � &EJU MJTU

�� � HTE FEJUMJTU �OBNF ��UJUMF�áUJUMFá ��TVCUJUMF�áTVCUJUMFá

�� � HTE FEJUMJTU �OBNF �U áUJUMFá �T áTVCUJUMFá

�� � HTE FEJUMJTU

��

�� � "SDIJWF�6OBSDIJWF�3FOBNF B MJTU

�� � HTE BSDIJWF

�� � HTE VOBSDIJWF

�� � HTE SFOBNF

��

�� � "EEJOH UBTLT

�� � HTE BEE <�OBNF> áTPNFUIJOH UP EPá ��OFYU

�� � HTE B <�OBNF> áTPNFUIJOH UP EPá �O

��

�� � .BLJOH B UBTL DPNQMFUF

�� � HTE EP <�OBNF> O

��

�� � -JTUJOH UBTLT

�� � HTE MJTU <�OBNF> ��OFYU ��OPEPOF

�� � HTE MT <�OBNF> �O �OE

��

�� � &EJU UBTL

�� � HTE FEJU <�OBNF> � áUIF EFTDSJQUJPOá ��OFYU<�PGG>

�� � HTE FE <�OBNF> � áUIF EFTDSJQUJPOá �O<�PGG>

�� � HTE FE <�OBNF>

��

�� � 3FNPWF UBTL

�� � HTE�SFNPWF <�OBNF> � ��GPSDF

�� � HTE SN <�OBNF> � �G



&KDSWHU �� � 3ODQQLQJ 2XU &RPPDQGV ���

�� � HTE SN

��

�� � .PWF UBTL

�� � HTE NPWF <�OBNF> � �EFTU

�� � HTE NW <�OBNF> � �EFTU

�� � HTE NW

+DYH , IRUJRW DQ\WKLQJ" 3UREDEO\� 7KH RQO\ ZD\ WR ILQG RXW LV WR NHHS PRYLQJ�



&KDSWHU �� � 3VHXGR�FRGLQJ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO ZULWH VRPH TXLFN SVXHGR�FRGH IRU WKH FRPPDQGV ZH GHILQHG LQ WKH
ODVW FKDSWHU

1RUPDOO\� , GRQ٧W GR PXFK SVHXGR�FRGLQJ� , WHQG WR OHDQ KHDYLO\ WRZDUG WKH MXPSLQJ LQ ZLWK ERWK
IHHW� FRGLQJ� DQG UHIDFWRULQJ DV , JR PHWKRGRORJ\� %XW� EHFDXVH RQH RI P\ EHOLHIV LV WKDW (YHU\
3URJUDPPHU LV 'LIIHUHQW� , ILJXUHG LW ZRXOG EH KHOSIXO WR SUHVHQW D IHZ GLIIHUHQW WHFKQLTXHV� 7KXV�
WKLV FKDSWHU LV DOO DERXW 3VHXGR�&RGLQJ�

3VHXGR�FRGH
D QRWDWLRQ UHVHPEOLQJ D VLPSOLILHG SURJUDPPLQJ ODQJXDJHG� XVHG LQ SURJUDP GHVLJQ�

7KHUH٧V QR JROG VWDQGDUG LQ SVHXGR�FRGH� , JHQHUDOO\ WU\ WR NHHS P\ SVHXGR�FRGH NLQG RI D
٪FRPPHQW٫ RQ ZKDW٧V ZH٧UH GRLQJ� 7KHQ LW EHFRPHV D YHU\ VLPSOH SURFHVV WR WXUQ HDFK OLQH RI
SVHXGR�FRGH LQWR D FRPPHQW SURFHGLQJ WKH IHZ OLQHV RI DFWXDO FRGH WKDW LPSOHPHQW LW�

3VHGXR�&RGLQJ 7LS

7U\ WR NHHS \RXU SVHGXR�FRGH GHVFULELQJ ZKDW \RX٧UH GRLQJ� QRW KRZ \RX٧UH GRLQJ LW� ,Q
RWKHU ZRUGV� IRFXV RQ WKH SUREOHP GRPDLQ� QRW WKH LPSOHPHQWDWLRQ GRPDLQ�

,٧P QRW JRLQJ WR FRPPHQW PXFK RQ WKH SVHXGR�FRGH EHORZ� RQO\ ZKHUH LW VHHPV LPSRUWDQW WKDW P\
PHDQLQJ LV FOHDU�

&UHDWH /LVW 3VHXGR�FRGH



&KDSWHU �� � 3VHXGR�FRGLQJ ���

� (FU PQUJPOT BOE BSHVNFOUT

� *G OP PQUJPOT PS BSHVNFOUT

� 1SPNQU VTFS GPS OFX MJTU�JE

� 7BMJEBUF MJTU�JE

� 1SPNQU VTFS GPS MJTU�UJUMF

� 1SPNQU VTFS GPS MJTU�TVCUJUMF

� &MTF

� 7BMJEBUF MJTU�JE

� &OE*G

�� $SFBUF OFX MJTU

�� 4FU MJTU�UJUMF JG OFFEFE

�� 4FU MJTU�TVCUJUMF JG OFFE

�� 4BWF MJTU

8QFUHDWH /LVW 3VHXGR�FRGH

� 1SPNQU VTFS GPS MJTU�JE

� 7BMJEBUF MJTU�JE IBT OP UBTLT

� %FMFUF MJTU

/LVW DOO /LVWV 3VHXGR�FRGH

� (FU�WBMJEBUF PQUJPOT

� (FU BMM MJTU�JET 	BSDIJWFE PS OPO�BSDIJWFE


� 4PSU MJTU�JET

� -PPQ UISPVHI MJTU�JET

� -PBE DVSSFOU MJTU�JE

� *G UBTLT PQUJPO

� 0VUQVU UBTLT EFTJSFE

� &MTF

� 0VQVU MJTU�JE MJTU�UJUMF BOE UBTL DPVOUT

�� &OE*G

�� &OE-PPQ

(GLW /LVW 3VHXGR�FRGH



&KDSWHU �� � 3VHXGR�FRGLQJ ���

� (FU PQUJPOT BOE BSHVNFOUT

� 1SPNQU GPS MJTU�JE JG OPU TQFDJGJFE

� -PBE MJTU

� *G OP BSHVNFOUT

� 1SPNQU VTFS GPS MJTU�UJUMF

� 1SPNQU VTFS GPS MJTU�TVCUJUMF

� &OE*G

� 4FU MJTU�UJUMF JG OFFEFE

� 4FU MJTU�TVCUJUMF JG OFFE

�� 4BWF MJTU

$UFKLYH /LVW 3VHXGR�FRGH

� 1SPNQU VTFS GPS MJTU�JE

� *G BSDIJWFE WFSTJPO FYJTUT

� 8BSO XJMM PWFSXSJUF

� &OE*G

� "TL JG UIFZ�SF TVSF

� -PBE FYJTUJOH MJTU

� 4BWF MJTU BT BSDIJWF

� %FMFUF FYJTUJOH MJTU

8QDUFKLYH /LVW 3VHXGR�FRGH

� 1SPNQU VTFS GPS BSDIJWFE MJTU�JE

� *G VOBSDIJWFE WFSTJPO FYJTUT

� 8BSO XJMM PWFSXSJUF

� &OE*G

� "TL JG UIFZ�SF TVSF

� -PBE FYJTUJOH MJTU

� 4BWF MJTU BT VOBSDIJWF

� %FMFUF FYJTUJOH BSDIJWFE MJTU

5HQDPH /LVW 3VHXGR�FRGH



&KDSWHU �� � 3VHXGR�FRGLQJ ���

� 1SPNQU VTFS GPS BSDIJWFE PS VOBSDIJWFE

� 1SPNQU VTFS GPS BQQSPQSJBUF MJTU�JE

� 1SPNQU VTFS GPS OFX MJTU�JE

� -PBE FYJTUJOH MJTU

� 4BWF BT OFX MJTU�JE

� %FMFUF FYJTUJOH MJTU

$GG 7DVN 3VHXGR�FRGH

� (FU PQUJPOT BOE BSHVNFOUT

� 7BMJEBUF BSHVNFOUT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� $SFBUF /FX UBTL EFTDSJQUJPO

� 4FU OFYU BDUJPO JG OFFEFE

� "EE UBTL UP MJTU

� 4BWF MJTU

'R 7DVN 3VHXGR�FRGH

� (FU BSHVNFOUT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� 1SPNQU GPS UBTL � JG OFFEFE

� 4FU UBTL � DPNQMFUFE

� 4BWF MJTU

127(� , GHFLGHG WKH HTE EP FRPPDQG VKRXOG EH DEOH WR EH FDOOHG ZLWKRXW DQ\ LG ZKLFK ZRXOG WKHQ
SURPSW IRU WKH WDVN ��

/LVWLQJ 7DVNV 3VHXGR�FRGH



&KDSWHU �� � 3VHXGR�FRGLQJ ���

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� -PPQ UISPVHI UBTLT

� *G UBTL OPU GJMUFSFE CZ PQUJPO

� TIPX UBTL

� &OE*G

� &OE-PPQ

(GLW 7DVN 3VHXGR�FRGH

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� *G OP UBTL � TQFDJGJFE

� 1SPNQU GPS UBTL �

� 1SPNQU GPS OFX EFTDSJQUJPO

� 1SPNQU GPS *T /FYU "DUJPO

� &OE

� 4BWF 5BTL %FTDSJQUJPO

�� 4BWF /FYU"DUJPO JG OFFEFE

�� 4BWF MJTU

5HPRYH 7DVN 3VHXGR�FRGH

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� 1SPNQU GPS UBTL � JG OFFEFE

� 4IPX XBSOJOH JG OPU GPSDFE

� %FMFUF UBTL GSPN MJTU

� 4BWF MJTU

0RYH 7DVN 3VHXGR�FRGH



&KDSWHU �� � 3VHXGR�FRGLQJ ���

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE TPVSDF MJTU

� 1SPNQU GPS UBTL � JG OFFEFE

� 1SPNQU GPS EFTU MJTU�JE JG OFFEFE

� "TL JG UIFZ�SF TVSF JG OPU GPSDFE

� -PBE UBTL � GSPN TPVSDF MJTU

� 4BWF UBTL JO EFTU MJTU

� 4BWF EFTU MJTU

�� %FMFUF UBTL � GSPN TPVSDF MJTU

�� 4BWF TPVSDF MJTU

127(� , GHFLGHG WKH HTE NW FRPPDQG VKRXOG DOVR KDYH D ��GPSDF RSWLRQ� 7KLV ZD\ WKHUH٧V WKDW
ILQDO ٪$UH \RX VXUH"٫ TXHVWLRQ LI ��GPSDF LV RPPLWWHG�

)LQDO 7KRXJKWV RQ 3VHXGR�FRGLQJ

, NQRZ GHYHORSHUV WKDW ORYH WR SVHXGR�FRGH� , GR LW RQ RFFDVVLRQ� EXW OLNH , VDLG DW WKH EHJLQQLQJ RI
WKLV FKDSWHU� LW٧V QRW P\ SUHIHUUHG PHWKRG�

2QH RI WKH QLFH EHQHILWV RI SVHXGR�FRGLQJ LV WKDW \RX FDQ VHH FRPPRQ IXQFWLRQDOLW\ HDUOLHU LQ WKH
FRGLQJ SURFHVV� 7KLV DOORZV \RX WR NHHS \RXU FRGH '5< ZLWKRXW H[FHVVLYH UHIDFWRULQJ�

$QG WKDW٧V WKH VXEMHFW RI WKH QH[W FKDSWHU ٴ



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW VRPH RI WKH FRPPRQ IXQFWLRQV LGHQWLILHG GXULQJ WKH
SVXHGR�FRGLQJ RI WKH ODVW FKDSWHU� :H٧OO FUHDWH KHOSHU IXQFWLRQV WR GR WKLV�

7KH 0RVW )UHTXHQW )XQFWLRQV

, VFDQQHG WKURXJK WKH SVHXGR�FRGH IURP ODVW FKDSWHU� WU\LQJ WR GHWHUPLQH ZKLFK IXQFWLRQV DUH
FDOOHG PRVW IUHTXHQWO\� ,JQRULQJ WKH IXQFWLRQDOLW\ WKDW ZLOO HDVLO\ EH LPSOHPHQWHG E\ H[LVWLQJ 5PEP

PHWKRGV� WKHUH٧UH WKUHH WKDW MXPS RXW DW PH�

�� 3URPSW IRU OLVW�LG� 7KLV LV WKH PRVW XVHG PHWKRG� 6XSULVLQJO\� LW٧V XVHG PRUH WKDQ WKH QH[W
IXQFWLRQ�

�� *HW RSWLRQV DQG DUJXPHQWV� 6LQFH DUWLVDQ KDQGOHV WKLV TXLWH� XK� KDQGLO\� ,٧OO LJQRUH LW�
�� 3URPSW IRU WDVN �� 7KLV IXQFWLRQ LV XVHG IUHTXHQWO\ HQRXJK WR ZDUUDQW QRW UHSHDWLQJ RXUVHOI�

6LQFH ,٧P LJQRULQJ ��� WKDW PHDQV WKHUH٧V WZR IXQFWLRQV WR WKLQN DERXW�

&UHDWLQJ +HOSHU )XQFWLRQV

6R ZKHUH VKRXOG WKHVH IXQFWLRQV JR" , FDQ VHH VHYHUDO SRVVLELOLWLHV�

�� ([SDQG WKH 5PEP IDFDGH ZLWK DGGLWLRQDO PHWKRGV
�� &UHDWH D #BTF$PNNBOE FODVV ZKLFK LPSOHPHQWV WKHVH PHWKRGV� 7KHQ RXU &RPPDQG FODVVHV

ZRXOG H[WHQG WKLV FODVV�
�� 6WLFN WKHP LQ D QHZ FODVV� DV VWDWLF PHWKRGV�
�� 8VH KHOSHU IXQFWLRQV�

+RQHVWO\� LI , ZDV GRLQJ WKLV SURMHFW MXVW IRU P\VHOI� ,٧G FKRRVH �� EHFDXVH IDFDGHV DUH MXVW VR JRVK�
GXUQ DZHVRPH� :LWKRXW /DUDYHO� ,٧G FKRRVH �� RU PD\EH ��� %XW WKLV FKDSWHU LV VXSSRVHG WR EH DERXW
���



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

,٧G UHDOO\ OLNH WR H[SODLQ KRZ WR LPSOHPHQW KHOSHU IXQFWLRQV DQG WKRXJKW D IHZ KHOSHU IXQFWLRQV
ZRXOG VKDNH ORRVH DW WKLV SRLQW� <HV� , FRXOG LPSOHPHQW D QSPNQU@VTFS@GPS@MJTU	
 DQG QSPNQU@�

VTFS@GPS@UBTL	
 KHOSHU IXQFWLRQ EXW WKDW GRHVQ٧W VHHP SHUIHFW� �,٧P UHDOO\ KXQJ XS RQ LPSOHPHQWLQJ
WKVH DV SDUW RI WKH 5PEP IDFDGH� $ 5PEP��HFU-JTU'SPN6TFS	
 DQG 5PEP��HFU5BTL'SPN6TFS	
PHWKRG
VHHPV PRUH HOHJDQW WR PH�

(XUHND�

�:KDW KDSSHQHG ODWH ODVW QLJKW� EHIRUH , ZURWH ٢(XUHND�٣� LV WKDW , ZHQW WR EHG WKLQNLQJ ,ٟG VFUDWFK WKLV
FKDSWHU� HQG LW ZLWK WKH H[SODQDWLRQ WKDW VRPHWLPHV , JR GRZQ RQH GLUHFWLRQ� UHDOL]H , ZDV ZURQJ DQG
EDFN XS WR VWDUW RYHU LQ D GLIIHUHQW GLUHFWLRQ� , SODQQHG RQ HLWKHU GRLQJ WKDW RU LPSOHPHQW WKRVH WZR
IXQFWLRQV DV KHOSHU IXQFWLRQV DQG EH GRQH ZLWK LW� %XW ZKHQ , DZRNH� , UHDOL]HG VRPHWKLQJ REYLRXV��

%RWK WKHVH IXQFWLRQV KDYH D FRPPRQ WDVN� SUHVHQWLQJ D OLVW RI FKRLFHV WR WKH XVHU DQG
KDYLQJ WKH XVHU SLFN RQH�

7KH FKRLFHV DUH ٪ZKLFK OLVW٫ RU ٪ZKLFK WDVN٫�

1LFH� QRZ , FDQ FRQWLQXH RQ ZLWKRXW ORRNLQJ OLNH DQ LGLRW� $OWKRXJK� , GLG WHOO \RX ZKDW KDSSHQHG
VR \RX FDQ GUDZ \RXU RZQ FRQFOXVLRQ RQ P\ LGLRWULFLW\�

KHOSHU IXQFWLRQ
D KHOSHU IXQFWLRQ LQ /DUDYHO LV D VXSSRUW IXQFWLRQ DOZD\V DYDLODEOH WR RWKHU IXQFWLRQV RU
PHWKRGV�

7KHUH DUH WKUHH VLPSOH VWHSV WR LPSOHPHQW KHOSHUV LQ \RXU /DUDYHO DSS�

6WHS � � &UHDWH WKH ILOH BQQ�TSD�(4%�IFMQFST�QIQ ZLWK WKH IROORZLQJ FRQWHQW�

� � QIQ

�

� GVODUJPO HTE@IFMQFS	


� \

� SFUVSO áCPPZBIá�

� ^

�  �

7KLV LV MXVW D VWXSLG IXQFWLRQ ZH FDQ FDOO WR PDNH VXUH RXU KHOSHUV DUH ORDGHG�

6WHS � � 8SGDWH DPNQPTFS�KTPO� VR LW PDWFKHV ZKDW٧V EHORZ�



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

� \

� áOBNFá� áHTEá

� áEFTDSJQUJPOá� á(FUUJOH 4UVGG %POF XJUI -BSBWFM�á

� áSFRVJSFá� \

� áMBSBWFM�GSBNFXPSLá� á�����á

� áNPDLFSZ�NPDLFSZá� áEFW�NBTUFSá

� ^

� áBVUPMPBEá� \

� áQTS��á� \

�� á(4%á� áBQQ�TSDá

�� ^

�� áDMBTTNBQá� <

�� áBQQ�UFTUT�5FTU$BTF�QIQá

�� >

�� áGJMFTá� <

�� áBQQ�TSD�(4%�IFMQFST�QIQá

�� >

�� ^

�� �� SFTU PG GJMF JT UIF TBNF

7KH GJMFT VHFWLRQ RI BVUPMPBE WHOOV FRPSRVHU ZKLFK ILOHV WR DOZD\V ORDG�

6WHS � � 5HJHQHUDWH WKH DXWRORDG ILOHV�

7KLV LV WKH DPNQPTFS EVNQ�BVUPMPBE FRPPDQG�

� _� DE HTE

� _�HTE� DPNQPTFS EVNQ�BVUPMPBE

� (FOFSBUJOH BVUPMPBE GJMFT

7KDW٧V LW� $OO GRQH� 1RZ DQ\ IXQFWLRQ ZH SXW LQ WKH BQQ�TSD�(4%�IFMQFST�QIQ ILOH ZLOO DOZD\V EH
ORDGHG DQG DYDLODEOH�

'RQ٧W EHOLHYH PH" +PPP� :HOO� OHW٧V XQLW WHVW WKDW EDG ER\ WKHQ�

)RUJHWWLQJ WR GR WKH ZKROH DPNQPTFS EVNQ�BVUPMPBE WKLQJ KDV ELWWHQ PH LQ WKH SRVWHULRU
D IHZ WLPHV� , FDQQRW WHOO \RX WKH QXPEHU RI WLPHV , FDQ٧W ILJXUH RXW ZK\ VRPHWKLQJ٧V QRW
ZRUNLQJ� RQO\ WR ILQDOO\ UHDOL]H , QHJOHFWHG WR GR WKLV VWHS� 7KLV LV ZK\ ZD\ EDFN LQ &KDSWHU
�� , UHPRYHG DOO WKRVH BQQ�DPNNBOET� BQQ�DPOUSPMMFST� ٴ GLUHFWRULHV DQG RSWHG WR XVH WKH
365��ut VWDQGDUG LQVWHDG� 365�� GRHV QRW UHTXLUH D FODVVPDS WR ILQG \RXU FODVVHV�

utKWWSV���JLWKXE�FRP�SKS�ILJ�ILJ�VWDQGDUGV�EORE�PDVWHU�DFFHSWHG�365���PG



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

8QLW 7HVWLQJ 2XU +HOSHU )XQFWLRQV

$K� 1RZ PD\EH LW PDNHV VHQVH ZK\ , SXW VXFK D OXGLFURXV IXQFWLRQ QDPHG HTE@IFMQFS	
 LQ WKH
IFMQFST�QIQ� , ZDQWHG WR EH DEOH WR TXLFNO\ VHW XS D XQLW WHVW WR SURYH WKH KHOSHU IXQFWLRQV DUH
LQGHHG ORDGHG�

&UHDWH WKH ILOH )FMQFST5FTU�QIQ LQ \RXU BQQ�UFTUT�(4% GLUHFWRU\ ZLWK WKH IROORZLQJ
FRQWHQW�

� � QIQ

� DMBTT )FMQFST5FTU FYUFOET 5FTU$BTF \

� QVCMJD GVODUJPO UFTU(TE)FMQFS	


� \

� �UIJT��BTTFSU&RVBMT	�CPPZBI� HTE@IFMQFS	

�

� ^

� ^

�  �

1RZ� UXQ SKSXQLW WR PDNH VXUH LW ZRUNV

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ ��GJMUFS )FMQFST5FTU

� 5"1 WFSTJPO ��

� PL � � )FMQFST5FTU��UFTU(TE)FMQFS

� ����

2XU WHVW VXLWH LV JHWWLQJ D OLWWOH ORQJ� VR , ILOWHUHG LW WR RQO\ UXQ WKH WHVWV LQ WKH )FMQFST5FTU FODVV�
1RWLFH WKDW LW ZRUNHG� 1RZ ZH FDQ JHW DURXQG WR FUHDWLQJ RXU IXQFWLRQV DQG WHVWLQJ WKHP�

&UHDWLQJ SLFNBIURPBOLVW��

7KH WZR IDFDGH PHWKRGV ZH٧OO HYHQWXDOO\ LPSOHPHQW ZLOO ERWK ZLOO SUHVHQW D OLVW RI RSWLRQV WR WKH
XVHU DQG DVN IRU WKHP WR SLFN RQH� /HW٧V FUHDWH D EDVLF IXQFWLRQ WKDW ZLOO OHW WKH XVHU SLFN IURP D OLVW
RI FKRLFHV�

(GLW IFMQFST�QIQ LQ BQQ�TSD�(4%� GHOHWH WKH H[LVWLQJ HTE@IFMQFS	
 IXQFWLRQ DQG DGG WKH
CFUXFFO	
 DQG QJDL@GSPN@MJTU	
 IXQFWLRQV EHORZ�



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

� � QIQ

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

�

� ���

� � 3FUVSO 536& JG B WBMVF JT CFUXFFO UXP PUIFS WBMVFT

� ��

� GVODUJPO CFUXFFO	�WBMVF �NJO �NBY �JODMVTJWF � USVF


� \

� JG 	�JODMVTJWF


�� \

�� SFUVSO 	�WBMVF �� �NJO BOE �WBMVF �� �NBY
�

�� ^

�� SFUVSO 	�WBMVF � �NJO BOE �WBMVF � �NBY
�

�� ^

��

�� ���

�� � 1SFTFOU B MJTU PG DIPJDFT UP VTFS SFUVSO DIPJDF

�� � !QBSBN $PNNBOE �DPNNBOE 5IF DPNNBOE SFRVFTUJOH JOQVU

�� � !QBSBN BSSBZ �DIPJDFT -JTU PG DIPJDFT

�� � !QBSBN JOU �EFGBVMU %FGBVMU DIPJDF 	��BSSBZ TJ[F


�� � !QBSBN TUSJOH �BCPSU 4USJOH UP UBH PO FOE GPS BCPSUJOH TFMFDUJPO

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G BSHVNFOU JT JOWBMJE

�� ��

�� GVODUJPO QJDL@GSPN@MJTU	$PNNBOE �DPNNBOE �UJUMF BSSBZ �DIPJDFT

�� �EFGBVMU � � �BCPSU � OVMM


�� \

�� JG 	�BCPSU


�� \

�� �DIPJDFT<> � �BCPSU�

�� ^

�� �OVN$IPJDFT � DPVOU	�DIPJDFT
�

�� JG 	 à �OVN$IPJDFT


�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á.VTU IBWF BU MFBTU POF DIPJDFá
�

�� ^

�� JG 	�EFGBVMU � �OVN$IPJDFT ]] �EFGBVMU � �


�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á*OWBMJE WBMVF EFGBVMU��EFGBVMUá
�

�� ^

�� �RVFTUJPO � á1MFBTF TFMFDU � UP �OVN$IPJDFTá�

�� JG 	�EFGBVMU � �


�� \



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

�� �RVFTUJPO �� á 	EFGBVMU JT �EFGBVMU
á�

�� ^

�� FMTFJG 	�EFGBVMU � �


�� \

�� �RVFTUJPO �� á 	FOUFS UP BCPSU
á�

�� ^

�� �RVFTUJPO �� � ��

�� XIJMF	�


�� \

�� �DPNNBOE��JOGP	�UJUMF
�

�� GPS 	�J � �� �J � �OVN$IPJDFT� �J��


�� \

�� �DPNNBOE��MJOF		�J � �
�á� á��DIPJDFT<�J>
�

�� ^

�� �BOTXFS � �DPNNBOE��BTL	�RVFTUJPO
�

�� JG 	�BOTXFS �� ��


�� \

�� �BOTXFS � �EFGBVMU�

�� ^

�� JG 	CFUXFFO	�BOTXFS � �OVN$IPJDFT



�� \

�� JG 	�BCPSU BOE �BOTXFS �� �OVN$IPJDFT


�� \

�� �BOTXFS � ���

�� ^

�� SFUVSO 	JOU
�BOTXFS�

�� ^

�� ^

�� ^

��  �

, XVH WKH CFUXFFO	
 IXQFWLRQ DOO WKH WLPH� 7KH QJDL@GSPN@MJTU	
 IXQFWLRQ LV D VLPSOH PHQX SLFNHU�
1RWKLQJ WRR IDQF\� 9HU\ UHWUR�

7KH RQO\ WKLQJ PLOGO\ LQWHUHVWLQJ LV WKH XVDJH RI WKH FODVV *MMVNJOBUF=$POTPMF=$PNNBOE� 7KLV LV WKH
EDVH FODVV RI WKH FRPPDQGV ZH٧OO EH FUHDWLQJ� 7KH FODVV SURYLGHV PHWKRGV IRU JHWWLQJ LQSXW IURP WKH
XVHU DQG SUHVHQWLQJ LQIRUPDWLRQ WR WKHP� 7KH �DPNNBOE��JOGP	
PHWKRG GLVSOD\V WKH OLQH LQ JUHHQ�
7KH �DPNNBOE��MJOF	
 PHWKRG RXWSXWV WKH WH[W LQ QRUPDO EODFN DQG ZKLWH�

7HVWLQJ SLFNBIURPBOLVW��

8SGDWH )FMQFST5FTU�QIQ� UHPRYH WKH H[LVWLQJ WHVW DQG PDNH WKH ILOH ORRN OLNH EHORZ�



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

� � QIQ

�

� DMBTT )FMQFST5FTU FYUFOET 5FTU$BTF \

�

� ���

� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

� ��

� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU&NQUZ"SSBZ5ISPXT&SSPS	


� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	

�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU#BE%FGBVMU5ISPXT&SSPS	


�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO ��
 ��
�

�� ^

��

�� ���

�� � !FYQFDUFE&YDFQUJPO *OWBMJE"SHVNFOU&YDFQUJPO

�� ��

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU#BE%FGBVMU5ISPXT&SSPS�	


�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO ��
 �
�

�� ^

��

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU8PSLT&YBNQMF�	


�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� �DPNNBOE��TIPVME3FDFJWF	�JOGP�
��PODF	
�

�� �DPNNBOE��TIPVME3FDFJWF	�MJOF�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�BTL�
��PODF	
��BOE3FUVSO	�
�

�� �DIPJDF � QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO�

�

�� �UIJT��BTTFSU&RVBMT	� �DIPJDF
�

�� ^

��

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU8PSLT&YBNQMF�	




&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� �DPNNBOE��TIPVME3FDFJWF	�JOGP�
��PODF	
�

�� �DPNNBOE��TIPVME3FDFJWF	�MJOF�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�BTL�
��PODF	
��BOE3FUVSO	�
�

�� �DIPJDF � QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO �� �PQU��

�

�� �UIJT��BTTFSU&RVBMT	� �DIPJDF
�

�� ^

��

�� �� 'JSTU UJNF UISPVHI MPPQ VTFS TFMFDUT CBE DIPJDF DBVTJOH B TFDPOE MPPQ

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU8PSLT&YBNQMF�	


�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� �DPNNBOE��TIPVME3FDFJWF	�JOGP�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�MJOF�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�BTL�
��UJNFT	�
��BOE3FUVSO	�Y� �
�

�� �DIPJDF � QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO�

�

�� �UIJT��BTTFSU&RVBMT	� �DIPJDF
�

�� ^

��

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU8PSLT8JUI%FGBVMU	


�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� �DPNNBOE��TIPVME3FDFJWF	�JOGP�
��PODF	
�

�� �DPNNBOE��TIPVME3FDFJWF	�MJOF�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�BTL�
��PODF	
��BOE3FUVSO	��
�

�� �DIPJDF � QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO �� �PQU��
 �
�

�� �UIJT��BTTFSU&RVBMT	� �DIPJDF
�

�� ^

��

�� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU8PSLT8JUI"CPSU	


�� \

�� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� �DPNNBOE��TIPVME3FDFJWF	�JOGP�
��PODF	
�

�� �DPNNBOE��TIPVME3FDFJWF	�MJOF�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�BTL�
��PODF	
��BOE3FUVSO	�
�

�� �DIPJDF � QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO�
 � á"CPSUá
�

�� �UIJT��BTTFSU&RVBMT	�� �DIPJDF
�

�� ^

��

�� ^

��  �



&KDSWHU �� � 8VLQJ +HOSHU )XQFWLRQV ���

, GLGQ٧W SXW D XQLW WHVW IRU CFUXFFO	
 EHFDXVH� ZHOO� LW٧V RQO\ WKUHH OLQHV RI FRGH DQG , NQRZ LW ZRUNV�

5XQ SKSXQLW WR WHVW WKLV�

� _� DE HTE

� _�HTE� QIQVOJU ��UBQ ��GJMUFS )FMQFST5FTU

� 5"1 WFSTJPO ��

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU&NQUZ"SSBZ5ISPXT&SSPS

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU#BE%FGBVMU5ISPXT&SSPS

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU#BE%FGBVMU5ISPXT&SSPS�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�

�� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT8JUI%FGBVMU

�� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT8JUI"CPSU

�� ����

1LFH� :H٧UH JHWWLQJ FORVH WR DFWXDOO\ LPSOHPHQWLQJ RXU ILUVW FRQVROH FRPPDQG�



&KDSWHU �� � 7KH /LVW$OO&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW SDUW RI WKH HTE�MJTUBMM FRPPDQG�

+ROG RQWR \RXU KDWV IRONV� WKLV FKDSWHU LV JRQQD EH IXQ�

7KH 3ODQ

%DFN LQ &KDSWHU ��� ZH SODQQHG WKH HTE�MJTUBMM FRPPDQG� 2XU YDULDWLRQV ZHUH�

� � HTE MJTUBMM ��UBTLT�BMM]EPOF]OFYU]OPSNBM ��BSDIJWFE

� � HTE MTB �U UZQF �B

� � HTE MTO

,٧P QRW JRLQJ WR ZRUU\ DERXW WKH ��UBTLT RSWLRQ \HW� /HW٧V MXVW JHW WKH FRPPDQG GRQH VR ZH FDQ
OLVW RXW DQ\ OLVWV ZH KDYH�

7KH SVHXGR�FRGH ZH FDPH XS ZLWK LQ &KDSWHU �� ZDV�

� (FU�WBMJEBUF PQUJPOT

� (FU BMM MJTU�JET 	BSDIJWFE PS OPO�BSDIJWFE


� 4PSU MJTU�JET

� -PPQ UISPVHI MJTU�JET

� -PBE DVSSFOU MJTU�JE

� *G UBTLT PQUJPO

� 0VUQVU UBTLT EFTJSFE

� &MTF

� 0VQVU MJTU�JE MJTU�UJUMF BOE UBTL DPVOUT

�� &OE*G

�� &OE-PPQ



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

&UHDWLQJ WKH /LVW$OO&RPPDQG

, NQRZ , ZHQW RQ HDUOLHU DERXW KRZ PXFK /DUDYHO ZDQWV \RX WR VXFFHHG� DERXW KRZ /DUDYHO OLNHV
\RX� &UHDWLQJ FRPPDQGV LV DQRWKHU DUHD ZKHUH /DUDYHO ORRNV RXW IRU \RX DQG WULHV WR PDNH \RXU OLIH
HDVLHU� 2QH VLPSOH BSUJTBO FRPPDQG ZLOO FUHDWH D QHZ FRQVROH FRPPDQG IRU \RX�

&UHDWH WKH -JTU"MM$PNNBOE ZLWK WKH OLQH EHORZ�

� _�HTE� BSU DPNNBOE�NBLF -JTU"MM$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

7KLV FUHDWHV D QHZ ILOH LQ BQQ�TSD�(4%�$PNNBOET QDPHG -JTU"MM$PNNBOE�QIQ� ,W٧V WKH VNHOHWRQ IRU
WKH FRPPDQG ZH٧UH EXLOGLQJ�

(GLW WKH QHZO\ FUHDWHG -JTU"MM$PNNBOE�QIQ WR PDNH LW PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

�

� DMBTT -JTU"MM$PNNBOE FYUFOET $PNNBOE \

�

� ���

�� � 5IF DPOTPMF DPNNBOE OBNF�

�� �

�� � !WBS TUSJOH

�� ��

�� QSPUFDUFE �OBNF � �HTE�MJTUBMM��

��

�� ���

�� � 5IF DPOTPMF DPNNBOE EFTDSJQUJPO�

�� �

�� � !WBS TUSJOH

�� ��



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

�� QSPUFDUFE �EFTDSJQUJPO � �-JTUT BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
���

��

�� ���

�� � $SFBUF B OFX DPNNBOE JOTUBODF�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� QBSFOU��@@DPOTUSVDU	
�

�� ^

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �UIJT��MJOF	�4UJDL FN VQ QBSEOFSà�
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE BSHVNFOUT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	

�� BSSBZ	�BSDIJWFE� �B� *OQVU0QUJPO��7"-6&@/0/&

�� �VTF BSDIJWFE MJTUT �




&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

�� 
�

�� ^

�� ^

��  �

<RX VKRXOG KDYH RQO\ KDG WR FKDQJH D IHZ OLQHV IURP WKH VKHOO WKDW /DUDYHO FUHDWHG IRU \RX�

-XVW D IHZ QRWHV RQ WKLV�

ٰ 7KH �OBNF DQG �EFTDSJQUJPO DUH VHOI H[SODQDWRU\�
ٰ 7KH GJSF	
 PHWKRG LV ZKDW JHWV H[HFXWHG ZKHQ \RX LVVXH WKH FRPPDQG IURP WKH FRQVROH�
+HUH ZH٧UH XVLQJ WKH MJOF	
 PHWKRG WR RXWSXW D OLQH WR WKH FRQVROH�

ٰ 7KH RQO\ RSWLRQ ZH٧UH ZRUULHG DERXW ULJKW QRZ LV WKH ��BSDIJWFE RSWLRQ� 7KH VHFRQG DUUD\
HOHPHQW LV WKH VKRUW YHUVLRQ ��B�� )RU WKH WKLUG HOHPHQW ZH XVHG WKH *OQVU0QUJPO��7"-6&@/0/&
FRQVWDQW WR LQGLFDWH WKLV RSWLRQ KDV QR DGGLWLRQDO H[SHFWHG YDOXH� �2SWLRQV OLNH ��PQUJPO�CMB
H[SHFW YDOXHV��

,VVXH WKH DUWLVDQ FRPPDQG WR VHH \RXU OLVW RI FRPPDQGV

� _�HTE� BSU

'R \RX VHH WKH QHZ HTE�MJTUBMM FRPPDQG" +DK� *RWFKD� <RX ZRQ٧W VHH LW \HW EHFDXVH DUWLVDQ
GRHVQ٧W NQRZ DERXW LW ٴ \HW�

7HOOLQJ $UWLVDQ $ERXW WKH /LVW$OO&RPPDQG

(GLW WKH BSUJTBO�QIQ ILOH LQ \RXU BQQ�TUBSU GLUHFWRU\ DQG DGG WKH IROORZLQJ OLQH�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

1RZ LI \RX LVVXH WKH DUWLVDQ FRPPDQG DJDLQ LW٧OO VKRZ VRPHWKLQJ OLNH�



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

� _�HTE� BSU

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� <* TOJQQFE B GFX MJOFT>

�

� "WBJMBCMF DPNNBOET�

� DIBOHFT %JTQMBZ UIF GSBNFXPSL DIBOHF MJTU

� DMFBS�DPNQJMFE 3FNPWF UIF DPNQJMFE DMBTT GJMF

� EVNQ�BVUPMPBE 3FHFOFSBUF GSBNFXPSL BVUPMPBE GJMFT

�� IFMQ %JTQMBZT IFMQ GPS B DPNNBOE

�� MJTU -JTUT DPNNBOET

�� PQUJNJ[F 0QUJNJ[F UIF GSBNFXPSL GPS CFUUFS QFSGPSNBODF

�� SPVUFT -JTU BMM SFHJTUFSFE SPVUFT

�� DPNNBOE

�� DPNNBOE�NBLF $SFBUF B OFX "SUJTBO DPNNBOE

�� DPOUSPMMFS

�� DPOUSPMMFS�NBLF $SFBUF B OFX SFTPVSDFGVM DPOUSPMMFS

�� HTE

�� HTE�MJTUBMM -JTUT BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
�

5LJKW WKHUH RQ WKH ERWWRP� $ZHVRPH� 7U\ UXQQLQJ LW�

� _�HTE� BSU HTE�MJTUBMM

� 4UJDL FN VQ QBSEOFSà

+H KH KH� KD� KR� KHK� KHK� 6RPHWLPHV DOO WKLV SRZHU PDNHV PH JLGG\�

)OHVKLQJ RXW WKH ILUH�� PHWKRG D ELW

8SGDWH WKH -JTU"MM$PNNBOE�QIQ ILOH DQG PDNH WKH GJSF	
 PHWKRG ORRN OLNH ZKDW٧V EHORZ�



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

� QVCMJD GVODUJPO GJSF	


� \

� �BSDIJWFE � �UIJT��PQUJPO	�BSDIJWFE�
�

� �UJUMF � �-JTUJOH BMM ��

� JG 	�BSDIJWFE
 �UJUMF �� �BSDIJWFE ��

� �UJUMF �� �MJTUT��

� �UIJT��JOGP	�UJUMF
�

�

� �MJTUT � =5PEP��BMM-JTUT	�BSDIJWFE
�

�� QSJOU@S	�MJTUT
�

�� ^

+HUH ZH٧UH VHWWLQJ WKH �BSDIJWFE YDULDEOH WR WUXH RU IDOVH� GHSHQGLQJ RQ ZKHWKHU WKH ��BSDIJWFE

RSWLRQ LV XVHG� 1H[W ZH٧UH RXWSXWWLQJ D WLWOH WKDW ZLOO VD\ HLWKHU ٪/LVWLQJ DOO OLVWV٫ RU ٪/LVWLQJ DOO
DUFKLYHG OLVWV٫� 8VLQJ WKH FRPPDQG٧V JOGP	
 PHWKRG ZLOO PDNH WKLV DSSHDU D QLFH SUHWW\ JUHHQ�

1H[W� ZH٧UH IHWFKLQJ DOO WKH OLVWV XVLQJ WKH 5PEP IDFDGH� �1RWH WKH EDFNVODVK� WKDWٟV QHHGHG EHFDXVH
ZHٟUH QDPHVSDFHG� <RX FRXOG DOVR SXW D VTF 5PEP� DW WKH WRS RI WKH ILOH DQG JHW E\ ZLWKRXW WKH
EDFNVODVK��

)LQDOO\� ZH GXPS WKH OLVW RXW XVLQJ QSJOU@S	
� , ILJXUHG WKHUH ZDV HQRXJK WR GLVFXVV ZLWK WKRVH IHZ
OLQHV RI FRGH�

/HW٧V JLYH LW D WU\� 5XQ WKH FRPPDQG�

� _�HTE� BSU HTE�MJTUBMM

� -JTUJOH BMM MJTUT

�

� <3FGMFDUJPO&YDFQUJPO>

� $MBTT 5PEP3FQPTJUPSZ*OUFSGBDF EPFT OPU FYJTU

�

� HTE�MJTUBMM <�B]��BSDIJWFE>

:KDW WKH "ٴ &UDS� 7KHUH٧V D EXJ WKDW PDGH LW WKURXJK WKH ODVW SDUW RI WKH ERRN� 8JJK� ,٧P QRW IHHOLQJ
VR JLGG\ QRZ� 6KHHVK� <RX VWDUW WR IHHO SUHWW\ JRRG� OLNH \RX٧UH LQYLQFLEOH DQG:+$0� /DUDYHO EULQJV
\RX EDFN GRZQ WR HDUWK� 1RW WKDW , EODPH /DUDYHO� , NQRZ , ZDV JHWWLQJ D ELJ KHDG WKHUH IRU D PRPHQW
DQG /DUDYHO RQO\ ZDQWV ZKDW٧V EHVW IRU PH DQG WKRXJKW LW ZDV WLPH IRU D UHDOLW\ FKHFN�

7KH EXJ LV LQ WKH 5PEP.BOBHFS�QIQ FRGH� , IRUJRW VRPH QDPHVSDFLQJ�

(GLW WKH 5PEP.BOBHFS�QIQ ILOH DV IROORZV



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

�� 6HDUFK IRU DOO LQVWDQFHV RI "QQ��NBLF	�5PEP3FQPTJUPSZ*OUFSGBDF�

�� 5HSODFH WKDW ZLWK "QQ��NBLF	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�


7KHUH VKRXOG EH WKUHH UHSODFHPHQWV�

,Q WKH VDPH ILOH� PDNH WKH IROORZLQJ UHSODFHPHQW�

�� 6HDUFK IRU "QQ��NBLF	�-JTU*OUFSGBDF�

�� 5HSODFH LW ZLWK "QQ��NBLF	�(4%=&OUJUJFT=-JTU*OUFSGBDF�


7KHUH VKRXOG RQO\ EH RQH UHSODFHPHQW

7R EH VDIH� OHW٧V UXQ SKSXQLW�

� _�HTE� QIQVOJU ��UBQ

� 5"1 WFSTJPO ��

� PL � � &YBNQMF5FTU��UFTU#BTJD&YBNQMF

� PL � � 5BTL$PMMFDUJPO5FTU��UFTU"EE'SPN$MBTT8PSLT

� <TOJQQFE BCPVU �� MJOFT>

� PL �� � 5PEP.BOBHFS5FTU��UFTU'BDBEF

� OPU PL �� � 'BJMVSF� 5PEP.BOBHFS5FTU��UFTU.BLF-JTU5ISPXT&YDFQUJPO8IFO&YJTUT

� ���

� NFTTBHF� �'BJMFE BTTFSUJOH UIBU FYDFQUJPO PG UZQF á3FGMFDUJPO&YDFQUJPOá

�� NBUDIFT FYQFDUFE FYDFQUJPO á*OWBMJE"SHVNFOU&YDFQUJPOá� .FTTBHF XBT� á$MBTT

�� -JTU*OUFSGBDF EPFT OPU FYJTUá��

�� TFWFSJUZ� GBJM

�� ���

�� PL �� � 5PEP.BOBHFS5FTU��UFTU.BLF-JTU

�� <TOJQQFE UIF SFTU>

'DQJ WKLV VWLOO LVQ٧W ZRUNLQJ� :KDW٧V JRLQJ RQ" $W WKLV SRLQW ,٧P JRLQJ WR QHHG WR GLJ LQWR WKH FRGH
DQG GR VRPH VHULRXV GHEXJJLQJ� :K\ GRQ٧W \RX JR RXW� *UDE D ELWH WR HDW� 0D\EH FDWFK D PRYLH�
:KHQ \RX JHW EDFN ,٧OO KDYH LW ILJXUHG RXW�

ٴ

%DFN VR VRRQ" :HOO� , IRXQG D FRXSOH SUREOHPV�

7KH ILUVW LV PRUH RI WKH QDPHVSDFLQJ LVVXH�

0DNH WKH IROORZLQJ FKDQJHV WR 5PEP.BOBHFS5FTU�QIQ



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

�� 6HDUFK IRU DOO LQVWDQFHV RI "QQ��CJOE	�5PEP3FQPTJUPSZ*OUFSGBDF
�� 5HSODFH ZLWK "QQ��CJOE	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF

7KHUH VKRXOG EH � UHSODFHPHQWV�

,Q WKH VDPH ILOH 5PEP.BOBHFS5FTU�QIQ PDNH WKH IROORZLQJ FKDQJHV�

�� 6HDUFK IRU DOO LQVWDQFHV RI "QQ��CJOE	�-JTU*OUFSGBDF�
�� 5HSODFH ZLWK "QQ��CJOE	�(4%=&OUJUJFT=-JTU*OUFSGBDF�

2QO\ RQH UHSODFHPHQW WKLV WLPH�

)LQDOO\� LQ WKH VDPH ILOH 5PEP.BOBHFS5FTU�QIQ� DGG WKH IROORZLQJ PHWKRG DW WKH WRS RI WKH
FODVV

� QVCMJD GVODUJPO UFBS%PXO	


� \

� �UIJT��SFGSFTI"QQMJDBUJPO	
�

� ^

7KLV ODVW FKDQJH KDFNV LQ D IL[ WKDW٧V D ELW PRUH LQVLGLRXV WKDQ IRUJHWWLQJ WKH QDPHVSDFLQJ� 7KH
SUREOHP LV WKDW VRPH RI WKH XQLW WHVWV CJOE	
 LQWHUIDFHV WR PRFN REMHFWV� :HOO� ZKDW KDSSHQV LV WKDW
IURP WHVW WR WHVW� WKH ,R& FRQWDLQHU LV QRW UHEXLOW� WKH UHVXOW LV ZKHQ ZH FUHDWH QHZ LQVWDQFHV RI ERXQG
QDPHV� ZH JHW WKH PRFN REMHFWV� 6R XVLQJ WKH SFGSFTI"QQMJDBUJPO	
 PHWKRG ZLOO UHEXLOG WKH ,R&
FRQWDLQHU �VHWWLQJ �DSS EDFN WR WKH GHIDXOWV��

, VD\ WKLV LV D KDFN� EHFDXVH , RQO\ IL[HG LW WKLV RQH SODFH� ,GHDOO\� WKH DSSOLFDWLRQ٧V VWDWH VKRXOG EH
WKH VDPH DIWHU WKH WHVW DV LW ZDV EHIRUH�(YHU\ZKHUH D WHVW GRHV D CJOE	
 LW VKRXOG XQGR ZKDW LW GLG
DW WKH HQG� (YHQ WKRXJK WKH XQLW WHVWV SDVV QRZ� OHW٧V IL[ LW FRPSOHWHO\ WKURXJK WKH XQLW WHVWV�

7R PDNH VXUH WKH ,R& FRQWDLQHU LV UHIUHVKHG DQ\ WLPH ZH GR D CJOE	
 DGG WKH VDPH
UFBS%PXO	
 PHWKRG WR WKH WRS RI WKH 5PEP-JTU FODVV LQ 5PEP-JTU5FTU�QIQ

7KLV LV VWLOO D ELW KDFN\� EHFDXVH ZH٧UH QRW FRPSOHPHQWLQJ HDFK DQG HYHU\ CJOE	
ZLWK D FRUUHVSRQG�
LQJ UHVHW� %XW LW٧V JRRG HQRXJK IRU QRZ�



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

� QVCMJD GVODUJPO UFBS%PXO	


� \

� �UIJT��SFGSFTI"QQMJDBUJPO	
�

� ^

6RUU\ DERXW WKDW VLGH WUDFN� ,٧P UHDOO\ QRW IHHOLQJ WKH OHDVW ELW JLGG\ QRZ� 7KDQNV /DUDYHO�

/HW٧V WU\ WKH FRPPDQG DJDLQ

� _�HTE� BSU HTE�MJTUBMM

� -JTUJOH BMM MJTUT

�

�

� <3VOUJNF&YDFQUJPO>

� %JSFDUPSZ EPFTO�U FYJTU� �IPNF�DIVDL�%PDVNFOUT�HTE�

�

� HTE�MJTUBMM <�B]��BSDIJWFE>

2ND\� WKDW HUURU PDNHV VHQVH EHFDXVH , GRQ٧W KDYH P\ IROGHU IRU OLVWV VHW XS� 7KDW٧V ILQH� /HW٧V XVH
WKH GDWD LQ WKH GLUHFWRU\ ZH VHW XS IRU XQLW WHVWV�

7U\ WKH FRPPDQG ZLWK ��FOW�UFTUJOH

� _�HTE� BSU HTE�MJTUBMM ��FOW�UFTUJOH

� -JTUJOH BMM MJTUT

� "SSBZ

� 	

� <�> �� UFTU�POF

� <�> �� UFTU�

� <�> �� UFTU�

� 


� _�HTE� BSU HTE�MJTUBMM ��FOW�UFTUJOH ��BSDIJWFE

�� -JTUJOH BMM BSDIJWFE MJTUT

�� "SSBZ

�� 	

�� <�> �� UFTU�

�� 




&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

/RRNV OLNH LW٧V ZRUNLQJ� 7KDW ��FOW FRPPDQG LV DXWRPDWLFDOO\ EXLOW LQWR HYHU\ DUWLVDQ FRPPDQG LV
QLFH�

/HW٧V PDNH WKH RXWSXW EHWWHU WKDQ QSJOU@S	
�

8VLQJ 6\PIRQ\ȇV 7DEOH +HOSHU

6LQFH WKH /DUDYHO *MMVNJOBUF=$POTPMF=$PNNBOE FODVV LV EXLOW IURP WKH 4ZNGPOZ=$PNQPOFOU=$POTPMF=$PNNBOE
FODVV� ZH FDQ WDS LQWR WKH SRZHU RI 6\PIRQ\� 2QH RI WKH IHDWXUHV 6\PIRQ\ SURYLGHV LV FRPPDQG
KHOSHUV� /HW٧V XVH WKH WDEOH KHOSHU WR RXWSXW ZKDW ZH ZDQW�

8SGDWH \RXU GJSF	
PHWKRG RI -JTU"MM$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ� $OVR� DGG WKH
TPSU-JTU*ET	
 VWXE PHWKRG�

� � QIQ

� QVCMJD GVODUJPO GJSF	


� \

� �BSDIJWFE � �UIJT��PQUJPO	�BSDIJWFE�
�

� �UJUMF � �-JTUJOH BMM ��

� JG 	�BSDIJWFE
 �UJUMF �� �BSDIJWFE ��

� �UJUMF �� �MJTUT��

� �UIJT��JOGP	�UJUMF
�

�

�� �MJTUT � =5PEP��BMM-JTUT	�BSDIJWFE
�

�� �MJTUT � �UIJT��TPSU-JTU*ET	�MJTUT
�

��

�� �IFBEFST � BSSBZ	�MJTU� �OFYU� �UPEPT� �DPNQMFUFE�
�

�� �SPXT � BSSBZ	
�

�� GPSFBDI 	�MJTUT BT �MJTU*E


�� \

�� �MJTU � =5PEP��HFU	�MJTU*E �BSDIJWFE
�

�� �SPXT<> � BSSBZ	

�� �MJTU*E

�� �MJTU��UBTL$PVOU	�OFYU�


�� �MJTU��UBTL$PVOU	�UPEP�


�� �MJTU��UBTL$PVOU	�EPOF�


�� 
�

�� ^

��

�� �� 0VUQVU B QSFUUZ UBCMF

�� �UBCMF � �UIJT��HFU)FMQFS4FU	
��HFU	�UBCMF�
�
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�� �UBCMF

�� ��TFU)FBEFST	�IFBEFST


�� ��TFU3PXT	�SPXT


�� ��SFOEFS	�UIJT��HFU0VUQVU	

�

��

�� ^

��

�� ���

�� � 4PSU UIF MJTU JET

�� ��

�� QSPUFDUFE GVODUJPO TPSU-JTU*ET	BSSBZ �MJTU*ET


�� \

�� SFUVSO �MJTU*ET�

�� ^

��  �

:H٧UH ORDGLQJ HDFK OLVW� WDOO\LQJ XS WKH GDWD� VWDVKLQJ WKH GDWD LQ D �SPXT<> DUUD\� 7KHQ ZKHUH JHWWLQJ
6\PIRQ\٧V WDEOH KHOSHU� WHOOLQJ LW WKH KHDGHUV DQG URZV DQG WR UHQGHU WKH WDEOH�

+RZ GRHV LW ORRN"

7HVW WKH HTE�MJTUBMM FRPPDQG IURP WKH FRQVROH�

� _�HTE� BSU HTE�MJTUBMM ��FOW�UFTUJOH

� -JTUJOH BMM MJTUT

� ���������������������������������������

� ] MJTU ] OFYU ] UPEPT ] DPNQMFUFE ]

� ���������������������������������������

� ] UFTU�POF ] � ] � ] � ]

� ] UFTU� ] � ] � ] � ]

� ] UFTU� ] � ] � ] � ]

� ���������������������������������������

�� _�HTE� BSU HTE�MJTUBMM ��FOW�UFTUJOH ��BSDIJWFE

�� -JTUJOH BMM BSDIJWFE MJTUT

�� ������������������������������������

�� ] MJTU ] OFYU ] UPEPT ] DPNQMFUFE ]

�� ������������������������������������

�� ] UFTU� ] � ] � ] � ]

�� ������������������������������������

,٧P VWLOO XVLQJ WKH WHVWLQJ GDWD ZKLFK LV OHIW RYHU IURP WKH ODVW WLPH ZH SHUIRUP XQLW WHVWV� 7KH RXWSXW
ORRNV JUHDW� 7KHUH٧V RQO\ WZR SUREOHPV�



&KDSWHU �� � 7KH /LVW$OO&RPPDQG ���

�� $OO WKH QXPEHUV IRU QH[W� WRGRV� DQG FRPSOHWHG DUH WKH VDPH� 7KDW٧V EHFDXVH WKH UBTL$PVOU	

PHWKRG DOZD\V UHWXUQV WKH WRWDO QXPEHU RI WDVNV LQ WKH OLVW�

�� 7KH OLVWV DUHQ٧W VRUWHG� <HDK� ZH KDYHQ٧W LPSOHPHQWHG WKH TPSU-JTU*ET	
 PHWKRG \HW�

/HW٧V IL[ WKRVH LVVXHV DQG ZUDS XS WKLV FKDSWHU�

5HIDFWRULQJ WDVN&RXQW��

7KH JRDO KHUH LV WR DGG DQ RSWLRQ DUJXPHQW WR WKLV PHWKRG WKDW ZLOO FRXQW FHUWDLQ W\SHV RI WDVNV� :H
ZDQW WR GR WKLV LQ VXFK D ZD\ WKDW DQ\ H[LVWLQJ FRGH ZRQ٧W EUHDN� VR ZH٧OO KDYH WKH GHIDXOW EH DOO�

8SGDWH WKH -JTU*OUFSGBDF��UBTL$PVOU	
 PHWKRG٧V GHILQLWLRQ�

� ���

� � 3FUVSO OVNCFS PG UBTLT

� � !QBSBN TUSJOH �UZQF &JUIFS �BMM� �EPOF� �UPEP� PS �OFYU�

� � !SFUVSO JOUFHFS

� ��

� QVCMJD GVODUJPO UBTL$PVOU	�UZQF � �BMM�
�

$QG XSGDWH WKH LPSOHPHQWDWLRQ LQ 5PEP-JTU�QIQ�

� � QIQ

� ���

� � 3FUVSO OVNCFS PG UBTLT

� � !QBSBN TUSJOH �UZQF &JUIFS �BMM� �EPOF� �UPEP� PS �OFYU�

� � !SFUVSO JOUFHFS

� ��

� QVCMJD GVODUJPO UBTL$PVOU	�UZQF � �BMM�


� \

� �DPVOU � ��

�� GPSFBDI 	�UIJT��UBTLT��HFU"MM	
 BT �UBTL


�� \

�� TXJUDI	�UZQF


�� \

�� DBTF �EPOF��
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�� JG 	�UBTL��JT$PNQMFUF	



�� \

�� �DPVOU���

�� ^

�� CSFBL�

�� DBTF �UPEP��

�� JG 	 à �UBTL��JT$PNQMFUF	
 BOE à �UBTL��JT/FYU"DUJPO	



�� \

�� �DPVOU���

�� ^

�� CSFBL�

�� DBTF �OFYU��

�� JG 	 à �UBTL��JT$PNQMFUF	
 BOE �UBTL��JT/FYU"DUJPO	



�� \

�� �DPVOU���

�� ^

�� CSFBL�

�� EFGBVMU�

�� �DPVOU���

�� ^

�� ^

�� SFUVSO �DPVOU�

�� ^

��  �

2ND\� PD\EH QRW WKH JUHDWHVW IHDW RI VRIWZDUH HQJLQHHULQJ� EXW KH\� LW٧V JHWWLQJ WKH MRE GRQH�

6RUWLQJ WKH /LVW LGV

5HPHPEHU ZD\ EDFN LQ &KDSWHU �� ZKHQ ZH DGGHG WKH HTE�MJTU0SEFS DUUD\ WR WKH FRQILJ" /HW٧V
XVH WKDW QRZ WR VRUW WKH OLVW�

%DVLFDOO\� LI DQ\ RI WKH OLVW LGV PDWFK DQ HQWU\ LQ WKH DUUD\� LW ZLOO EH VRUWHG LQ WKH RUGHU RI WKH DUUD\�
DQ\WKLQJ HOVH ZLOO FRPH DIWHUZDUG DOSKDEHWLFDOO\�

8SGDWH WKH TPSU-JTU*ET	
 PHWKRG LQ -JTU"MM$PNNBOE�QIQ WR PDWFK EHORZ�
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� � QIQ

� ���

� � 4PSU UIF MJTU JET

� ��

� QSPUFDUFE GVODUJPO TPSU-JTU*ET	BSSBZ �MJTU*ET


� \

� �� 1VMM UIF OBNFT

� �TQFDJBM � BSSBZ	
�

� GPSFBDI 	=$POGJH��HFU	�BQQ�HTE�MJTU0SEFS�
 BT �OBNF


�� \

�� �TQFDJBM<�OBNF> � GBMTF�

�� ^

��

�� �� 1FFM PGG UIF TQFDJBMT

�� �UPTPSU � BSSBZ	
�

�� GPSFBDI 	�MJTU*ET BT �MJTU*E


�� \

�� JG 	BSSBZ@LFZ@FYJTUT	�MJTU*E �TQFDJBM



�� \

�� �TQFDJBM<�MJTU*E> � USVF�

�� ^

�� FMTF

�� \

�� �UPTPSU<> � �MJTU*E�

�� ^

�� ^

��

�� �� 1VU UIF TQFDJBMT GJSTU UIFO TPSU UIF SFNBJOJOH BOE BEE UIFN JO

�� �SFUVSO � BSSBZ	
�

�� GPSFBDI 	�TQFDJBM BT �MJTU*E �� �GMBH


�� \

�� JG 	�GMBH


�� \

�� �SFUVSO<> � �MJTU*E�

�� ^

�� ^

�� OBUDBTFTPSU	�UPTPSU
�

�� SFUVSO BSSBZ@NFSHF	�SFUVSO �UPTPSU
�

�� ^

��  �

,٧P QRW JRLQJ WR ERUH \RX ZLWK DQ H[SODQDWLRQ EHFDXVH , WROG \RX EHIRUH WKH FRGH ZKDW P\ LQWHQWLRQ
ZDV� +RSHIXOO\� LW٧OO ZRUN�
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,٧OO OHDYH LW WR \RX WR FUHDWH D XQLW WHVW LW LI \RX ZDQW� �+LQW� WR XQLW WHVW WKLV PHWKRG \RXٟOO SUREDEO\
ZDQW WR PDNH LW QVCMJD LQVWHDG RI QSPUFDUFE��

5XQ WKH HTE�MJTUBMM FRPPDQG DJDLQ WR VHH LI LW ORRNV OLNH LW٧V ZRUNLQJ�

� _�HTE� BSU HTE�MJTUBMM ��FOW�UFTUJOH

� -JTUJOH BMM MJTUT

� ���������������������������������������

� ] MJTU ] OFYU ] UPEPT ] DPNQMFUFE ]

� ���������������������������������������

� ] UFTU�POF ] � ] � ] � ]

� ] UFTU� ] � ] � ] � ]

� ] UFTU� ] � ] � ] � ]

� ���������������������������������������

�� _�HTE� BSU HTE�MJTUBMM ��FOW�UFTUJOH ��BSDIJWFE

�� -JTUJOH BMM BSDIJWFE MJTUT

�� ������������������������������������

�� ] MJTU ] OFYU ] UPEPT ] DPNQMFUFE ]

�� ������������������������������������

�� ] UFTU� ] � ] � ] � ]

�� ������������������������������������

6HHPV RND\ WR PH�

��

6RUU\ , JRW VLGHWUDFNHG RQ ILQGLQJ D EXJ LQ WKLV FKDSWHU� 7KDW ZDVQ٧W WKH LQWHQWLRQ DW WKH FKDSWHU٧V
EHJLQQLQJ�

6RPHWLPHV SURJUDPPLQJ LV DOO DERXW WKH EXJ KXQW�



&KDSWHU �� � 7KH &UHDWH&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW WKH HTE�DSFBUF FRPPDQG�

,٧P QRW JRLQJ WR GHFODUH WKLV FKDSWHU LV JRLQJ WR EH IXQ� , GLG WKDW ODVW FKDSWHU DQG ZKDW KDSSHQHG"١,
XQFRYHUHG VRPH XJO\ EXJV�

, ZLOO VD\ WKLV FKDSWHU VKRXOG EH IXQ� %XW DW WKH PRPHQW ,٧P D ELW JXQ�VK\ DERXW EHLQJ RYHUO\
H[XEHUDQW�

7KH 3ODQ

%DFN LQ &KDSWHU ��� ZH SODQQHG WKH HTE�DSFBUF FRPPDQG� 2XU YDULDWLRQV ZHUH�

� � HTE DSFBUF �OBNF ��UJUMF�á.Z UJUMFá ��TVCUJUMF�á.Z TVCUJUMFá

� � HTE DSFBUF �OBNF �U á.Z UJUMFá �T á.Z TVCUJUMFá

� � HTE DSFBUF

7KH ODVW RSWLRQ ZLOO SURPSW IRU QDPH� WLWOH DQG VXEWLWOH�

7KH SVHXGR�FRGH ZH FDPH XS ZLWK LQ &KDSWHU �� ZDV�

� (FU PQUJPOT BOE BSHVNFOUT

� *G OP PQUJPOT PS BSHVNFOUT

� 1SPNQU VTFS GPS OFX MJTU�JE

� 7BMJEBUF MJTU�JE

� 1SPNQU VTFS GPS MJTU�UJUMF

� 1SPNQU VTFS GPS MJTU�TVCUJUMF

� &MTF

� 7BMJEBUF MJTU�JE

� &OE*G

�� $SFBUF OFX MJTU

�� 4FU MJTU�UJUMF JG OFFEFE

�� 4FU MJTU�TVCUJUMF JG OFFE

�� 4BWF MJTU



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

&UHDWLQJ WKH &UHDWH&RPPDQG

/HW٧V FUHDWH WKH FRPPDQG VKHOO ZLWK DUWLVDQ

� _�HTE� BSU DPNNBOE�NBLF $SFBUF$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

(GLW WKH QHZO\ FUHDWHG $SFBUF$PNNBOE�QIQ LQ \RXU BQQ�TSD�(4%�$PNNBOET GLUHFWRU\ DQG
PDNH LW PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

� DMBTT $SFBUF$PNNBOE FYUFOET $PNNBOE#BTF \

�

�� ���

�� � 5IF DPOTPMF DPNNBOE OBNF�

�� �

�� � !WBS TUSJOH

�� ��

�� QSPUFDUFE �OBNF � �HTE�DSFBUF��

��

�� ���

�� � 5IF DPOTPMF DPNNBOE EFTDSJQUJPO�

�� �

�� � !WBS TUSJOH

�� ��

�� QSPUFDUFE �EFTDSJQUJPO � �$SFBUF OFX MJTU���

��

�� ���

�� � $SFBUF B OFX DPNNBOE JOTUBODF�

�� �
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�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� QBSFOU��@@DPOTUSVDU	
�

�� ^

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� ��

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE BSHVNFOUT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	

�� BSSBZ	��OBNF� *OQVU"SHVNFOU��015*0/"- �-JTU OBNF UP DSFBUF�


�� 
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	

�� BSSBZ	�UJUMF� �U� *OQVU0QUJPO��7"-6&@3&26*3&%

�� �5JUMF PG MJTU�� OVMM


�� BSSBZ	�TVCUJUMF� �T� *OQVU0QUJPO��7"-6&@3&26*3&%

�� �4VCUJUMF PG MJTU�� OVMM


�� 
�



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

�� ^

�� ^

��  �

'LG \RX FDWFK WKDW $PNNBOE#BTF WKDW ZH٧UH H[WHQGLQJ WKLV FODVV IURP" , ZDQW WR EH DEOH WR DGG
URXWLQHV WR D FRPPRQ SDUHQW� VR ZH٧UH VHWWLQJ WKH VWUXFWXUH XS ULJKW RII WR DOORZ WKDW�

, NQRZ� , WDONHG DERXW LPSOHPHQWLQJ WKLQJV LQ WKH 5PEP IDFDGH� %XW , UHDOL]HG WKLV LV D SHUIHFWO\ ILQH
ZD\ WR *HW 6WXII 'RQH DQG LW٧V D PHWKRG , KDYHQ٧W XVHG LQ WKLV ERRN�

$OVR� , DGGHG WKH VTF 5PEP DW WKH WRS� ,W٧V QRW EHLQJ XVHG� EXW , NQRZ ,٧P JRLQJ WR XVH RXU FRRO 7RGR
IDFDGH LQ WKLV LPSOHPHQWDWLRQ�

&UHDWH $PNNBOE#BTF�QIQ LQ \RXU BQQ�TSD�(4%�$PNNBOET GLUHFWRU\ ZLWK WKH IROORZLQJ
FRQWHQW�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

�

� DMBTT $PNNBOE#BTF FYUFOET $PNNBOE \

�

� ^

�  �

1RWKLQJ LQ LW \HW� %XW ZH NQRZ LW٧V WKHUH�

)LQDOO\� OLQN WKH FRPPDQG LQ E\ HGLWLQJ BQQ�TUBSU�BSUJTBO�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

�

�  �

+HUH ZH UHPRYHG WKH FRPPHQWV� OHIW WKH -JTU"MM$PNNBOE� DQG DGGHG WKH $SFBUF$PNNBOE�

1RZ OHW٧V FKHFN WKDW WKH FRPPDQG٧V DYDLODEOH�



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

� _�HTE� BSU

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� <TOJQQJOH FWFSZUIJOH VOUJM UIF HTE DPNNBOET>

�

� HTE

� HTE�DSFBUF $SFBUF OFX MJTU�

� HTE�MJTUBMM -JTUT BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
�

*UHDW� 7KH VNHOHWRQ٧V LQ SODFH� OHW٧V LPSOHPHQW LW�

3OHDVH 1RWH

)URP WKLV SRLQW IRUZDUG ,٧P JRLQJ WR EH ZRUNLQJ ZLWK OLYH WRGR OLVWV� 6R VHW XS ZKDWHYHU
IROGHU WKDW LV VSHFLILHG LQ \RXU BQQ�DPOGJH�BQQ�QIQ� �'RQ٧W IRUJHW WK DUFKLYHG VXEGLUHF�
WRU\��

,Q P\ FDVH� ,٧P GRLQJ WKH IROORZLQJ�

� _�HTE� NLEJS �IPNF�DIVDL�%PDVNFOUT�HTE

� _�HTE� NLEJS �IPNF�DIVDL�%PDVNFOUT�HTE�BSDIJWFE

�&KDQJH WKH SDWK DERYH WR EH UHOHYDQW IRU \RXU LQVWDOODWLRQ��

$GGLQJ WKH DOOBQXOO�� +HOSHU

$V , VWDUWHG FRGLQJ WKH LPSOHPHQWDWLRQ� , UHDOL]HG WKHUH ZRXOG EH D KDQG\ IXQFWLRQ WKDW FRXOG FKHFN
PXOWLSOH DUJXPHQWV DQG UHWXUQ WUXH LI WKH\٧UH DOO QXOO� 6R OHW٧V LPSOHPHQW WKH KHOSHU DQG ZULWH D XQLW
WHVW IRU LW�

$GG WKH IROORZLQJ IXQFWLRQ WR WKH WRS RI \RXU IFMQFST�QIQ� 5HPHPEHU� WKLV ILOH LV LQ
TSD�(4% DQG LV DOZD\V ORDGHG�



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

� ���

� � 3FUVSO 536& JG FWFSZ BSH JT OVMM�

� � !VTBHF BMM@OVMM	BSH� BSH� ���


� � !SFUVSO CPPM

� ��

� GVODUJPO BMM@OVMM	


� \

� GPSFBDI 	GVOD@HFU@BSHT	
 BT �BSH


� \

�� JG 	 à JT@OVMM	�BSH



�� \

�� SFUVSO GBMTF�

�� ^

�� ^

�� SFUVSO USVF�

�� ^

$GG WKH IROORZLQJ PHWKRG WR WKH HQG RI WKH FODVV LQ )FMQFST5FTU�QIQ

� QVCMJD GVODUJPO UFTU"MM/VMM	


� \

� �UIJT��BTTFSU5SVF	BMM@OVMM	

�

� �UIJT��BTTFSU5SVF	BMM@OVMM	OVMM

�

� �UIJT��BTTFSU5SVF	BMM@OVMM	OVMM OVMM OVMM OVMM

�

� �UIJT��BTTFSU'BMTF	BMM@OVMM	�

�

� �UIJT��BTTFSU'BMTF	BMM@OVMM	OVMM OVMM �� OVMM

�

� �UIJT��BTTFSU'BMTF	BMM@OVMM	OVMM OVMM OVMM ��

�

� ^

'R WKH XQLW WHVWV



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

� _�HTE� QIQVOJU ��UBQ ��GJMUFS )FMQFST5FTU

� 5"1 WFSTJPO ��

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU&NQUZ"SSBZ5ISPXT&SSPS

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU#BE%FGBVMU5ISPXT&SSPS

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU#BE%FGBVMU5ISPXT&SSPS�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�

� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT8JUI%FGBVMU

�� PL � � )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT8JUI"CPSU

�� PL � � )FMQFST5FTU��UFTU"MM/VMM

�� ����

2ND\� LW ZRUNV� ,I \RX GR QIQVOJU ZLWKRXW DQ\ RSWLRQV \RX٧OO VHH ZH٧UH XS WR ��� DVVHUWLRQV� <HDK�

([SDQGLQJ &RPPDQG%DVH

1RZ� OHW٧V IOHVK RXW &RPPDQG%DVH

8SGDWH $PNNBOE#BTF�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

�

� DMBTT $PNNBOE#BTF FYUFOET $PNNBOE \

�

� QSPUFDUFE �SFQPTJUPSZ�

�

�� ���

�� � $POTUSVDUPS

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� QBSFOU��@@DPOTUSVDU	
�

�� �UIJT��SFQPTJUPSZ � "QQ��NBLF	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� ^

��



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

�� ���

�� � 1SPNQU UIF VTFS GPS B MJTU JE

�� � !QBSBN CPPM �FYJTUJOH 1SPNQU GPS FYJTUJOH MJTU PS OFX MJTU 

�� � !QBSBN CPPM �BMMPX$BODFM "MMPX VTFS UP DBODFM

�� � !QBSBN CPPM �BSDIJWFE 6TF BSDIJWFE MJTU 

�� � !SFUVSO NJYFE TUSJOH MJTU JE PS OVMM JG VTFS DBODFMT

�� ��

�� QVCMJD GVODUJPO BTL'PS-JTU*E	�FYJTUJOH � USVF �BMMPX$BODFM � USVF

�� �BSDIJWFE � GBMTF


�� \

�� JG 	�FYJTUJOH


�� \

�� UISPX OFX =&YDFQUJPO	�FYJTUJOH OPU EPOF�
�

�� ^

��

�� �QSPNQU � �&OUFS OBNF PG OFX MJTU��

�� JG 	�BMMPX$BODFM
 �QSPNQU �� � 	FOUFS UP DBODFM
��

�� �QSPNQU �� � ��

�� XIJMF	USVF


�� \

�� JG 	 à 	�SFTVMU � �UIJT��BTL	�QSPNQU




�� \

�� JG 	�BMMPX$BODFM


�� \

�� SFUVSO OVMM�

�� ^

�� �UIJT��PVUQVU&SSPS#PY	�:PV NVTU FOUFS TPNFUIJOH�
�

�� ^

�� FMTF JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�SFTVMU �BSDIJWFE



�� \

�� �UIJT��PVUQVU&SSPS#PY	á:PV BMSFBEZ IBWF B MJTU OBNFE ��SFTVMU�á
�

�� ^

�� FMTF

�� \

�� SFUVSO �SFTVMU�

�� ^

�� ^

�� ^

��

�� ���

�� � 0VUQVU BO FSSPS CPY

�� � !QBSBN TUSJOH �NFTTBHF 5IF NFTTBHF



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

�� ��

�� QSPUFDUFE GVODUJPO PVUQVU&SSPS#PY	�NFTTBHF


�� \

�� �GPSNBUUFS � �UIJT��HFU)FMQFS4FU	
��HFU	�GPSNBUUFS�
�

�� �CMPDL � �GPSNBUUFS��GPSNBU#MPDL	�NFTTBHF �FSSPS� USVF
�

�� �UIJT��MJOF	��
�

�� �UIJT��MJOF	�CMPDL
�

�� �UIJT��MJOF	��
�

�� ^

�� ^

��  �

2ND\� OHW٧V JR RYHU WKLV UHDO TXLFN�

&RQVWUXFWRU � ZH LQMHFW WKH �SFQPTJUPSZ LQWR WKH FODVV XVLQJ ZKDWHYHU WKH ELQGLQJ LV IRU WKH
LQWHUIDFH� 7KLV LV GRQH EHFDXVH WKH UHSRVLWRU\ ZLOO EH XVHIXO WR FODVVHV EXLOW XSRQ $PNNBOE#BTF�

DVN)RU/LVW,G�� � WKLV PHWKRG FDQ EH XVHG ZKHQ ZH ZDQW WR SURPSW WKH XVHU IRU D OLVW LG� ,I �FYJTUJOH
LV VHW� WKHQ ZH٧OO SURPSW IRU DQ H[LVWLQJ OLVW �EXW WKLV LVQ٧W \HW LPSOHPHQWHG�� ,I WKH �FYJTUJOH IODJ LV
IDOVH� WKHQ ZH٧OO JHW D OLVW LG WKDW GRHVQ٧W \HW H[LVW�

RXWSXW(UURU%R[�� � WKLV LV XVHG E\ BTL'PS-JTU*E	
 IRU RXWSXWWLQJ D ELJ IDW UHG ER[ WR PDNH WKH
HUURU YHU\ DSSDUHQW WR WKH XVHU� ,٧P KRRNLQJ LQWR 6\PIRQ\٧V )RUPDW +HOSHU WR EXLOG WKH ER[�

ΖPSOHPHQWLQJ ILUH��

8SGDWH $SFBUF$PNNBOE�QIQ DQG UHSODFH WKH GJSF	
 PHWKRG ZLWK ZKDW٧V EHORZ�

� � QIQ

� ���

� � &YFDVUF UIF DPOTPMF DPNNBOE�

� �

� � !SFUVSO WPJE

� ��

� QVCMJD GVODUJPO GJSF	


� \

� �� (FU PQUJPOT BOE BSHVNFOUT

�� �OBNF � �UIJT��BSHVNFOU	��OBNF�
�

�� �UJUMF � �UIJT��PQUJPO	�UJUMF�
�

�� �TVCUJUMF � �UIJT��PQUJPO	�TVCUJUMF�
�



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

��

�� �� 1SPNQU GPS FWFSZUIJOH

�� JG 	BMM@OVMM	�OBNF �UJUMF �TVCUJUMF



�� \

�� JG 	 à 	�OBNF � �UIJT��BTL'PS-JTU*E	GBMTF USVF




�� \

�� �UIJT��PVUQVU&SSPS#PY	��BCPSUFE��
�

�� FYJU�

�� ^

�� �UJUMF � �UIJT��BTL	á&OUFS MJTU UJUMF 	FOUFS UP TLJQ
 á
�

�� �TVCUJUMF � �UIJT��BTL	á&OUFS MJTU TVCUJUMF 	FOUFS UP TLJQ
 á
�

�� ^

��

�� �� 7BMJEBUF BSHVNFOUT

�� FMTF JG 	JT@OVMM	�OBNF



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� �.VTU TQFDJGZ �OBNF JG UJUMF PS TVCUJUMF VTFE�
�

�� ^

�� FMTF JG 	�OBNF<�> à� ���


�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� �5IF MJTU OBNF NVTU CFHJO XJUI B QMVT 	�
�
�

�� ^

�� FMTF

�� \

�� �OBNF � TVCTUS	�OBNF �
�

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�OBNF



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� á5IF MJTU ��OBNF� BMSFBEZ FYJTUTá
�

�� ^

�� ^

��

�� �� $SFBUF UIF MJTU EFGBVMUJOH UJUMF JG OFFEFE

�� �UJUMF � 	�UJUMF
  � VDGJSTU	�OBNF
�

�� �MJTU � 5PEP��NBLF-JTU	�OBNF �UJUMF
�

��

�� �� 4FU UIF TVCUJUMF JG OFFEFE

�� JG 	�TVCUJUMF


�� \

�� �MJTU��TFU	�TVCUJUMF� �TVCUJUMF
��TBWF	
�



&KDSWHU �� � 7KH &UHDWH&RPPDQG ���

�� ^

��

�� �UIJT��JOGP	á-JTU ��OBNF� TVDDFTTGVMMZ DSFBUFEá
�

�� ^

��  �

<HDK� ,٧P QRW JRLQJ WR H[SODLQ WKH LPSOHPHQWDWLRQ EHFDXVH LW٧V ZHOO GRFXPHQWHG� LW IROORZV RXU
SVHXGR�FRGH IDLUO\ FORVH� DQG WKHUH٧V QR PDJLF WKHUH�

:KDW DERXW XQLW WHVWV"
<RX FRXOG VHW XS XQLW WHVWV IRU WKLV� EXW ,٧P QRW JRLQJ WR� 0DQ\ RI WKH XQGHUO\LQJ FODVVHV
KDYH EHHQ XQLW WHVWHG� $QG DW WKLV OHYHO� ZH٧YH PRYHG XS WKH WHVWLQJ VSHFWUXP IURP 8QLW
7HVWV WR ,QWHJUDWLRQ 7HVWV� 8QIRUWXQDWHO\� ,QWHJUDWLRQ 7HVWLQJ LV RXWVLGH WKH VFRSH RI WKLV
ERRN�



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW WKH HTE�VODSFBUF FRPPDQG�

,٧YH EHHQ ORRNLQJ IRUZDUG WR WKLV FKDSWHU VLQFH &KDSWHU ��� 1RW EHFDXVH XQFUHDWLQJ D OLVW LV JRLQJ WR
EH VXFK D IDQWDVWLF ELW RI FRGLQJ� 1R� ,٧YH EHHQ ORRNLQJ IRUZDUG WR LW EHFDXVH ILQDOO\ ZH٧OO JHW WR XVH
WKDW QJDL@GSPN@MJTU	
 KHOSHU IXQFWLRQ ZH FUHDWHG�

7KH 3ODQ

%DFN LQ &KDSWHU ��� ZH SODQQHG WKH HTE�VODSFBUF FRPPDQG� ,W ZDV VLPSOH�

� � HTE VODSFBUF

8QFUHDWH ZRXOG EH XVHG VR VHOGRP WKDW , GHFLGHG WR DOZD\V OHW WKH XVHU SLFN IURP D OLVW WR XQFUHDWH�

7KH SVHXGR�FRGH ZH FDPH XS ZLWK LQ &KDSWHU �� ZDV�

� 1SPNQU VTFS GPS MJTU�JE

� 7BMJEBUF MJTU�JE IBT OP UBTLT

� %FMFUF MJTU

6KRXOG EH D VQDS WR LPSOHPHQW�

&UHDWLQJ WKH 8QFUHDWH&RPPDQG

/HW٧V FUHDWH WKH FRPPDQG VKHOO ZLWK DUWLVDQ



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

� _�HTE� BSU DPNNBOE�NBLF 6ODSFBUF$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

(GLW WKH QHZO\ FUHDWHG 6ODSFBUF$PNNBOE�QIQ LQ \RXU BQQ�TSD�(4%�$PNNBOET GLUHFWRU\
DQG PDNH LW PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

� DMBTT 6ODSFBUF$PNNBOE FYUFOET $PNNBOE#BTF \

�

� ���

�� � 5IF DPOTPMF DPNNBOE OBNF�

�� �

�� � !WBS TUSJOH

�� ��

�� QSPUFDUFE �OBNF � �HTE�VODSFBUF��

��

�� ���

�� � 5IF DPOTPMF DPNNBOE EFTDSJQUJPO�

�� �

�� � !WBS TUSJOH

�� ��

�� QSPUFDUFE �EFTDSJQUJPO � �%FTUSPZ BO FNQUZ MJTU���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� 1SPNQU VTFS GPS MJTU�JE

�� JG 	 à 	�OBNF � �UIJT��BTL'PS-JTU*E	USVF USVF




�� \

�� �UIJT��PVUQVU&SSPS#PY	��BCPSUFE��
�



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

�� FYJU�

�� ^

��

�� �� 7BMJEBUF MJTU IBT OP UBTLT

�� �MJTU � 5PEP��HFU	�OBNF
�

�� JG 	�MJTU��UBTL$PVOU	
 � �


�� \

�� UISPX OFX =6OFYQFDUFE7BMVF&YDFQUJPO	

�� �$BOOPU VODSFBUF B MJTU XJUI UBTLT�
�

�� ^

��

�� �� %FMFUF MJTU

�� JG 	 à �UIJT��SFQPTJUPSZ��EFMFUF	�OBNF



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á3FQPTJUPSZ DPVMEO�U EFMFUF MJTU ��OBNF�á
�

�� ^

�� �UIJT��JOGP	á5IF MJTU ��OBNF� JT OPX JO UIF CJH CJUCVDLFU JO UIF TLZá
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE BSHVNFOUT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

�� ^

��  �

3UHWW\ VLPSOH LPSOHPHQWDWLRQ� :H٧UH H[WHQGLQJ $PNNBOE#BTF� 7KHUH٧V QR RSWLRQV RU DUJXPHQWV WR
WKLV FRPPDQG� $QG FKHFN RXW WKH FRPPHQWV LQ WKH GJSF	
 PHWKRG� +H\� WKH\٧UH SUHWW\ PXFK WKH



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

SVHXGR�FRGH ZH VWDUWHG ZLWK�

$OVR� , GHOHWHG WKH FRQVWUXFWRU EHFDXVH LW ZDVQ٧W GRLQJ DQ\WKLQJ�

,Q IDFW� *R LQWR $SFBUF$PNNBOE�QIQ DQG -JTU"MM$PNNBOE�QIQ DQG GHOHWH WKH FRQVWUXFWRUV�
7KH\ DUHQ٧W QHHGHG�

, XVHG WR ZRUN ZLWK WKLV JX\ ٬ KH ZDV LQ VDOHV DQG GLGQٟW XQGHUVWDQG PXFK DERXW VRIWZDUH� <HW�
VRPHKRZ KH VROG LW� 2IWHQ ZHٟG EH WDONLQJ DERXW WKH ZRUN WKDW QHHGHG WR EH GRQH� LQWHJUDWLQJ RQH
SDUW RI WKH V\VWHP ZLWK DQRWKHU� DQG KHٟG VD\ ٢-XVW EROW ٞHP WRJHWKHU�٣ $3,V" +H GLGQٟW FDUH DERXW
WKDW VWXII� ٢-XVW EROW ٞHP WRJHWKHU�٣ ,ٟG UROO P\ H\HV WKLQNLQJ WKLV JX\ KDV QR FOXH�

$Q\ZD\� DUWLVWDQ QHHGV WR NQRZ DERXW RXU QHZ HTE�VODSFBUF FRPPDQG VR OHW٧V ٪-XVW EROW ٦HP
WRJHWKHU�٫

(GLW BQQ�TUBSU�BSUJTBO�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

�

�  �

1RZ OHW٧V FKHFN WKDW WKH FRPPDQG٧V DYDLODEOH�

� _�HTE� BSU

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� <TOJQQJOH FWFSZUIJOH VOUJM UIF HTE DPNNBOET>

�

� HTE

� HTE�DSFBUF $SFBUF OFX MJTU�

� HTE�MJTUBMM -JTUT BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
�

� HTE�VODSFBUF %FTUSPZ BO FNQUZ MJTU�

2I FRXUVH WKH FRPPDQGV WKHUH� <RX NQHZ LW ZRXOG EH� GLGQ٧W \RX"



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

*HWWLQJ 6WDFN 7UDFHV RQ <RXU &RPPDQG

7U\ WR UXQ RXU QHZ FRPPDQG�

� _�HTE� BSU HTE�VODSFBUF

�

� <&YDFQUJPO>

� FYJTUJOH OPU EPOF

�

� HTE�VODSFBUF

2I FRXUVH� 7KH $PNNBOE#BTF��BTL'PS-JTU*E	
ZDV QRW ILQLVKHG� %XW ZKDW LI ZH FRXOGQ٧W UHPHPEHU
WKDW" (DV\ ٴ XVH WKH �W RSWLRQ ZLWK WKH DUWLVDQ FRPPDQG�

7U\ WR UXQ WKH FRPPDQG ZLWK �W

� _�HTE� BSU HTE�VODSFBUF �W

�

� <&YDFQUJPO>

� FYJTUJOH OPU EPOF

�

� &YDFQUJPO USBDF�

� 	
 BU ����BQQ�TSD�(4%�$PNNBOET�$PNNBOE#BTF�QIQ���

� (4%=$PNNBOET=$PNNBOE#BTF��BTL'PS-JTU*E	
 BU

� ����BQQ�TSD�(4%�$PNNBOET�6ODSFBUF$PNNBOE�QIQ���

�� (4%=$PNNBOET=6ODSFBUF$PNNBOE��GJSF	
 BU

�� ����GSBNFXPSL�TSD�*MMVNJOBUF�$POTPMF�$PNNBOE�QIQ����

�� *MMVNJOBUF=$POTPMF=$PNNBOE��FYFDVUF	
 BU

�� ����4ZNGPOZ�$PNQPOFOU�$POTPMF�$PNNBOE�$PNNBOE�QIQ����

�� 4ZNGPOZ=$PNQPOFOU=$POTPMF=$PNNBOE=$PNNBOE��SVO	
 BU

�� ����GSBNFXPSL�TSD�*MMVNJOBUF�$POTPMF�$PNNBOE�QIQ���

�� *MMVNJOBUF=$POTPMF=$PNNBOE��SVO	
 BU

�� ����4ZNGPOZ�$PNQPOFOU�$POTPMF�"QQMJDBUJPO�QIQ����

�� 4ZNGPOZ=$PNQPOFOU=$POTPMF="QQMJDBUJPO��EP3VO$PNNBOE	
 BU

�� ����4ZNGPOZ�$PNQPOFOU�$POTPMF�"QQMJDBUJPO�QIQ����

�� 4ZNGPOZ=$PNQPOFOU=$POTPMF="QQMJDBUJPO��EP3VO	
 BU



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

�� ����DPOTPMF�4ZNGPOZ�$PNQPOFOU�$POTPMF�"QQMJDBUJPO�QIQ����

�� 4ZNGPOZ=$PNQPOFOU=$POTPMF="QQMJDBUJPO��SVO	
 BU

�� �IPNF�DIVDL�HTE�BSUJTBO���

��

�� HTE�VODSFBUF

1LFH� 1RZ , NQRZ WR ORRN DW OLQH �� RI $PNNBOE#BTF�QIQ WR ILJXUH RXW ZK\ WKH H[FHSWLRQ ZDV WKURZQ�

�, FOHDQHG XS WKH VWDFN WUDFH DERYH� VKRUWHQLQJ SDWKV� DGGLQJ WKH ٬ EHFDXVH , ZDQWHG WKH WH[W WR ILW
EHWWHU RQ VPDOOHU VFUHHQV��

ΖPSOHPHQWLQJ DVN)RU/LVWΖG�� IRU H[LVWLQJ OLVWV

$GG VTF 5PEP� LQ WKH WRS DUHD RI $PNNBOE#BTF�QIQ� WKHQ XSGDWH WKH GJSF	
 PHWKRG WR
PDWFK ZKDW٧V EHORZ�

� � QIQ

� ���

� � 1SPNQU UIF VTFS GPS B MJTU JE

� � !QBSBN CPPM �FYJTUJOH 1SPNQU GPS FYJTUJOH MJTU PS OFX MJTU 

� � !QBSBN CPPM �BMMPX$BODFM "MMPX VTFS UP DBODFM

� � !SFUVSO NJYFE TUSJOH MJTU JE PS OVMM JG VTFS DBODFMT

� ��

� QVCMJD GVODUJPO BTL'PS-JTU*E	�FYJTUJOH � USVF �BMMPX$BODFM � USVF

� �BSDIJWFE � GBMTF


�� \

�� JG 	�FYJTUJOH


�� \

�� �UJUMF � �$IPPTF XIJDI MJTU UP EFTUSPZ���

�� �BCPSU � �DBODFM � EP OPU EFTUSPZ B MJTU��

�� �DIPJDFT � 5PEP��BMM-JTUT	
�

�� JG 	DPVOU	�DIPJDFT
 �� �


�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	�/P MJTUT UP DIPPTF GSPN�
�

�� ^

�� �SFTVMU � QJDL@GSPN@MJTU	�UIJT �UJUMF �DIPJDFT � �BCPSU
�

�� JG 	�SFTVMU �� ��


�� \

�� SFUVSO OVMM�

�� ^



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

�� SFUVSO �DIPJDFT<�SFTVMU��>�

�� ^

�� �� SFTU PG GJMF VODIBOHFE

��  �

1RZ ZKDW KDSSHQV ZKHQ \RX UXQ WKH HTE�VODSFBUF FRPPDQG"

� _�HTE� BSU HTE�VODSFBUF

� $IPPTF XIJDI MJTU UP EFTUSPZ�

� �� UFTU��

� �� UFTU���

� �� UFTU��

� �� XBJUJOH

� �� DBODFM � EP OPU EFTUSPZ B MJTU

� 1MFBTF TFMFDU � UP � 

�2EYRLXVO\� \RXU FKRLFHV ZLOO DSSHDU GLIIHUHQW��

,W DFWXDOO\ ZRUNV� 1LFH� 3OD\ DURXQG ZLWK LW DQG FUHDWH OLVWV� WKHQ XQFUHDWH WKHP� 7HVW RXW VRPH RI
WKH SRVVLELOLWLHV�

(YHU\WKLQJ٧V ZRUNLQJ JUHDW IRU PH ٴ EXW� WKHUH٧V D FRXSOH WKLQJV , ZDQW WR FOHDQ XS�

$ /LWWOH &OHDQXS

)LUVW� D KRXVHNHHSLQJ WDVN� :KHQ , ZDV LPSOHPHQWLQJ WKH FRGH DERYH LQ BTL'PS-JTU*E	
 , WKRXJKW
QJDL@GSPN@MJTU	
 ZRXOG UHWXUQ OVMM LI WKH DERUW FKRLFH ZDV VHOHFWHG� 1RSH� ,W UHWXUQV ��� 7KDW٧V
ILQH� EXW LW٧V QRW GRFXPHQWHG LQ WKH GRFEORFN� /HW٧V IL[ WKDW�

$OVR� D IHZ FRVPHWLF FKDQJHV� , ZDQW D EODQN OLQH DIWHU WKH PHQX٧V WLWOH DQG D EODQN OLQH EHIRUH WKH
SURPSW� $QG LQVWHDG RI WKH SURPSW ٦3OHDVH VHOHFW � WR ;"٧� , ZDQW LW WR VD\ ٦3OHDVH HQWHU D QXPEHU
EHWZHHQ � DQG [�٧� )LQDOO\� LI WKH ZURQJ YDOXH LV HQWHUHG , ZDQW D PHVVDJH VD\LQJ VR�

(GLW IFMQFST�QIQ DQG XSGDWH WKH QJDL@GSPN@MJTU	
 IXQFWLRQ WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

� � QIQ

� ���

� � 1SFTFOU B MJTU PG DIPJDFT UP VTFS SFUVSO DIPJDF

� � !QBSBN $PNNBOE �DPNNBOE 5IF DPNNBOE SFRVFTUJOH JOQVU

� � !QBSBN BSSBZ �DIPJDFT -JTU PG DIPJDFT

� � !QBSBN JOU �EFGBVMU %FGBVMU DIPJDF 	��BSSBZ TJ[F
 �� UP BCPSU

� � !QBSBN TUSJOH �BCPSU 4USJOH UP UBH PO FOE GPS BCPSUJOH TFMFDUJPO

� � !SFUVSO JOU �� JG BCPSU TFMFDUFE PUIFSXJTF POF HSFBUFS UIBO �DIPJDF JOEFY

� � 	JO PUIFS XPSET DIPPTJOH �DIPJDF<�> SFUVSOT �


�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G BSHVNFOU JT JOWBMJE

�� ��

�� GVODUJPO QJDL@GSPN@MJTU	$PNNBOE �DPNNBOE �UJUMF BSSBZ �DIPJDFT

�� �EFGBVMU � � �BCPSU � OVMM


�� \

�� JG 	�BCPSU


�� \

�� �DIPJDFT<> � �BCPSU�

�� ^

�� �OVN$IPJDFT � DPVOU	�DIPJDFT
�

�� JG 	 à �OVN$IPJDFT


�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á.VTU IBWF BU MFBTU POF DIPJDFá
�

�� ^

�� JG 	 �EFGBVMU �� �� �� FNQUZ	�BCPSU



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� �$BOOPU VTF EFGBVMU��� XJUIPVU �BCPSU PQUJPO�
�

�� ^

�� JG 	 à CFUXFFO	�EFGBVMU �� �OVN$IPJDFT



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	á*OWBMJE WBMVF EFGBVMU��EFGBVMUá
�

�� ^

�� �RVFTUJPO � á1MFBTF FOUFS B OVNCFS CFUXFFO ���OVN$IPJDFTá�

�� JG 	�EFGBVMU � �


�� \

�� �RVFTUJPO �� á 	EFGBVMU JT �EFGBVMU
á�

�� ^

�� FMTFJG 	�EFGBVMU � �


�� \

�� �RVFTUJPO �� á 	FOUFS UP BCPSU
á�

�� �EFGBVMU � �OVN$IPJDFT�

�� ^
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�� �RVFTUJPO �� ����

�� XIJMF	�


�� \

�� �DPNNBOE��MJOF	��
�

�� �DPNNBOE��JOGP	�UJUMF
�

�� �DPNNBOE��MJOF	��
�

�� GPS 	�J � �� �J � �OVN$IPJDFT� �J��


�� \

�� �DPNNBOE��MJOF		�J � �
�á� á��DIPJDFT<�J>
�

�� ^

�� �DPNNBOE��MJOF	��
�

�� �BOTXFS � �DPNNBOE��BTL	�RVFTUJPO
�

�� JG 	�BOTXFS �� ��


�� \

�� �BOTXFS � �EFGBVMU�

�� ^

�� JG 	CFUXFFO	�BOTXFS � �OVN$IPJDFT



�� \

�� JG 	�BCPSU BOE �BOTXFS �� �OVN$IPJDFT


�� \

�� �BOTXFS � ���

�� ^

�� SFUVSO 	JOU
�BOTXFS�

�� ^

��

�� �� 0VUQVU XSPOH DIPJDF

�� �DPNNBOE��MJOF	��
�

�� �GPSNBUUFS � �DPNNBOE��HFU)FMQFS4FU	
��HFU	�GPSNBUUFS�
�

�� �CMPDL � �GPSNBUUFS��GPSNBU#MPDL	�*OWBMJE FOUSZà� �FSSPS� USVF
�

�� �DPNNBOE��MJOF	�CMPDL
�

�� ^

�� ^

��  �

, DOVR WZHDNHG WKH FRGH D ELW IURP WKH SUHYLRXV YHUVLRQ�

)L[LQJ WKH XQLW WHVWV

:RXOGQ٧W \RX NQRZ LW� , EURNH WKH XQLW WHVWV� /HW٧V IL[ WKDW UHDO TXLFN EHIRUH ZUDSSLQJ XS WKLV FKDSWHU�

7KH LVVXH LV )FMQFST5FTU��UFTU1JDL'SPN-JTU8PSLT&YBNQMF�� 7KDW٧V WKH WHVW ZKHUH WKH ILUVW WLPHZH
PRFN DZURQJ VHOHFWLRQ�:LWK WKH QHZ FRGH DERYH� QRZ LW٧V ZDQWLQJ WR FDOO �DPNNBOE��HFU)FMQFS4FU	

ZKLFK GRHVQ٧W H[LVW RQ RXU PRFN REMHFW�



&KDSWHU �� � 7KH 8QFUHDWH&RPPDQG ���

)LQH� , GRQ٧W XVXDOO\ OLNH WR GR XQLW WHVWV DQG FUHDWH PRFN REMHFWV ZKLFK UHWXUQ PRFN REMHFWV ZKLFK
UHWXUQ RWKHU YDOXHV� %XW LW٧V HDV\ WR GR ZLWK .PDLFSZ�

(GLW )FMQFST5FTU�QIQ DQG XSGDWH UFTU1JDL'SPN-JTU8PSLT&YBNQMF� WR PDWFK WKH FRGH
EHORZ�

� � QIQ

� �� 'JSTU UJNF UISPVHI MPPQ VTFS TFMFDUT CBE DIPJDF DBVTJOH B TFDPOE MPPQ

� QVCMJD GVODUJPO UFTU1JDL'SPN-JTU8PSLT&YBNQMF�	


� \

� �GPSNBUUFS � .PDLFSZ��NPDL	�TUE$MBTT�
�

� �GPSNBUUFS��TIPVME3FDFJWF	�GPSNBU#MPDL�
��PODF	
��BOE3FUVSO	��
�

� �IFMQFSTFU � .PDLFSZ��NPDL	�TUE$MBTT�
�

� �IFMQFSTFU��TIPVME3FDFJWF	�HFU�
��PODF	
��BOE3FUVSO	�GPSNBUUFS
�

� �DPNNBOE � .PDLFSZ��NPDL	�*MMVNJOBUF=$POTPMF=$PNNBOE�
�

�� �DPNNBOE��TIPVME3FDFJWF	�JOGP�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�MJOF�
��UJNFT	�
�

�� �DPNNBOE��TIPVME3FDFJWF	�HFU)FMQFS4FU�
��PODF	
��BOE3FUVSO	�IFMQFSTFU
�

�� �DPNNBOE��TIPVME3FDFJWF	�BTL�
��UJNFT	�
��BOE3FUVSO	�Y� �
�

��

�� �DIPJDF � QJDL@GSPN@MJTU	�DPNNBOE �UJUMF� BSSBZ	�PQUJPO�

�

�� �UIJT��BTTFSU&RVBMT	� �DIPJDF
�

�� ^

��  �

1RZ LI \RX UXQ QIQVOJU� HYHU\WKLQJ VKRXOG SDVV ZLWK IO\LQJ FRORUV�



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW WKH HTE�FEJUMJTU FRPPDQG�

7KH 3ODQ

7KH ٦JVG�HGLWOLVW٧ FRPPDQG� DV SODQQHG EDFN LQ &KDSWHU ��� ORRNHG OLNH WKH IROORZLQJ�

� � HTE FEJUMJTU �OBNF ��UJUMF�áUJUMFá ��TVCUJUMF�áTVCUJUMFá

� � HTE FEJUMJTU �OBNF �U áUJUMFá �T áTVCUJUMFá

� � HTE FEJUMJTU

7KH ODVW XVDJH ZRXOG SURPSW IRU HYHU\WKLQJ� ,Q IDFW� LI WKH XVHU RPLWV WKH QDPH WKHQ ZH KDYH D
SURJUDPPLQJ GHFLVLRQ WR PDNH ٴ GR ZH XVH WKH GHIDXOW OLVW GHILQHG LQ WKH FRQILJXUDWLRQ RU SURPSW
WKH XVHU IRU WKH OLVW"

5HPHPEHU ZH DOUHDG\ KDYH WKH FRQILJXUDWLRQ RSWLRQ OP-JTU1SPNQU WR WHOO XV ZKDW WR GR�

+PPP� ,W SURYLGHVPRUH IOH[LELOLW\ WR WKURZ LQ DQ DGGLWLRQDO RSWLRQ�0D\EH MJTUOBNF�QSPNQU]DPOGJH�
7KDW ZD\ WKH OP-JTU1SPNQU FRQILJ VHWWLQJ FDQ EH RYHUULGGHQ� 7KLV DOORZV WKH GHIDXOW EHKDYLRU WR EH
VSHFLILHG E\ RXU FRQILJXUDWLRQ� \HW WKH XVHU KDV WKH SRZHU WR RYHUULGH WKH GHIDXOW EHKDYLRU�

, OLNH KDYLQJ WKH SRZHU�

,Q &KDSWHU �� ZH GHWHUPLQH WKH SVHXGR�FRGH ZRXOG EH VRPHWKLQJ OLNH�

� (FU PQUJPOT BOE BSHVNFOUT

� 1SPNQU GPS MJTU�JE JG OPU TQFDJGJFE

� -PBE MJTU

� *G OP BSHVNFOUT

� 1SPNQU VTFS GPS MJTU�UJUMF

� 1SPNQU VTFS GPS MJTU�TVCUJUMF

� &OE*G

� 4FU MJTU�UJUMF JG OFFEFE

� 4FU MJTU�TVCUJUMF JG OFFE

�� 4BWF MJTU



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

7KH ORJLF PXVW FKDQJH VOLJKWO\ WR KDQGOH WKH GLIIHUHQW PHWKRGV RI GHWHUPLQLQJ WKH OLVW QDPH� ,Q IDFW�
WKLV IXQFWLRQDOLW\ ZLOO EH XVHG E\ RWKHU FRQVROH FRPPDQGV ZH٧OO EH FUHDWLQJ� /HW٧V FUHDWH D PHWKRG LQ
$PNNBOE#BTF WKDW٧V VPDUW HQRXJK WR SLFN WKH FRUUHFW OLVW QDPH ZKHQ RPLWWHG� HLWKHU IURP WKH FRQILJ
GHIDXOW RU XVHU VHOHFWHG�

8SGDWLQJ &RPPDQG%DVH

6LQFH ZKHUH XSGDWLQJ $PNNBOE#BTF� OHW٧V DGG D FRXSOH RWKHU XVHIXO ELWV WR WKH FODVV�

(GLW \RXU $PNNBOE#BTF�QIQ ILOH� UHSODFH WKH FRQWHQWV ZLWK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF $POGJH�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

�� DMBTT $PNNBOE#BTF FYUFOET $PNNBOE \

��

�� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF���

��

�� ���

�� � $POTUSVDUPS

�� ��

�� �� /0 $)"/(&4

��

�� ���

�� � 1SPNQU UIF VTFS GPS B MJTU JE

�� � !QBSBN CPPM �FYJTUJOH 1SPNQU GPS FYJTUJOH MJTU PS OFX MJTU 

�� � !QBSBN CPPM �BMMPX$BODFM "MMPX VTFS UP DBODFM

�� � !SFUVSO NJYFE TUSJOH MJTU JE PS OVMM JG VTFS DBODFMT

�� ��

�� �� /0 $)"/(&4

��

�� ���



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

�� � 0VUQVU BO FSSPS CPY

�� � !QBSBN TUSJOH �NFTTBHF 5IF NFTTBHF

�� ��

�� �� /0 $)"/(&4

��

�� ���

�� � 5IF DPOTPMF DPNNBOE BSHVNFOUT� %FSJWFE DMBTTFT DPVME SFQMBDF UIJT

�� � NFUIPE FOUJSFMZ PS NFSHF JUT PXO BSHVNFOUT XJUI UIFTF�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	

�� BSSBZ	��OBNF� *OQVU"SHVNFOU��015*0/"-

�� �UIJT��OBNF"SHVNFOU%FTDSJQUJPO


�� 
�

�� ^

��

�� ���

�� � 5IF DPOTPMF DPNNBOE PQUJPOT� %FSJWFE DMBTTFT DPVME SFQMBDF UIJT

�� � NFUIPE FOUJSFMZ PS NFSHF JUT PXO PQUJPOT XJUI UIFTF

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	

�� BSSBZ	�MJTUOBNF� �M� *OQVU0QUJPO��7"-6&@3&26*3&%

�� á4PVSDF PG MJTU OBNF �QSPNQU� PS �EFGBVMU�á


�� 
�

�� ^

��

��

�� ���

�� � (FU UIF MJTU JE 	PG FYJTUJOH MJTUT
�

�� �

�� � 5IJT DBO IBQQFO JO B WBSJFUZ PG XBZT� *G TQFDJGJFE BT BO BSHVNFOU UIFO

�� � JU�T SFUVSOFE 	XJUIPVU UIF � PG DPVSTF
� 0UIFSXJTF MPPL UP TFF JG UIF

�� � A��MJTUOBNFA BSHVNFOU JT VTFE BOE EFUFSNJOF UIF MJTU BDDPSEJOHMZ�

�� � 'JOBMMZ XF GBMMCBDL UP UIF NFUIPE TQFDJGJFE CZ $POGJH�T

�� � �BQQ�HTE�OP-JTU1SPNQU� TFUUJOH



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

�� �

�� � !SFUVSO �TUSJOH &YJTUJOH MJTU JE 	PS OVMM JG VTFS BCPSUT


�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G TPNFUIJOH�T OPU SJHIU

�� ��

�� QSPUFDUFE GVODUJPO HFU-JTU*E	


�� \

�� �BSDIJWFE � �UIJT��JOQVU��IBT0QUJPO	�BSDIJWFE�
 BOE

�� �UIJT��PQUJPO	�BSDIJWFE�
�

�� �OBNF � �UIJT��BSHVNFOU	��OBNF�
�

�� �MJTUOBNF0QUJPO � �UIJT��PQUJPO	�MJTUOBNF�
�

�� JG 	�OBNF


�� \

�� �OBNF � TVCTUS	�OBNF �
�

�� JG 	 à JT@OVMM	�MJTUOBNF0QUJPO



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� �$BOOPU TQFDJGZ �OBNF BOE ��MJTUOBNF UPHFUIFS�
�

�� ^

�� ^

�� FMTF

�� \

�� JG 	JT@OVMM	�MJTUOBNF0QUJPO



�� \

�� �MJTUOBNF0QUJPO � $POGJH��HFU	�BQQ�HTE�OP-JTU1SPNQU�


��  �QSPNQU� � �DPOGJH��

�� ^

�� JG 	�MJTUOBNF0QUJPO �� �QSPNQU�


�� \

�� �OBNF � �UIJT��BTL'PS-JTU*E	USVF USVF �BSDIJWFE
�

��� JG 	JT@OVMM	�OBNF



��� \

��� SFUVSO OVMM�

��� ^

��� ^

��� FMTF

��� \

��� �OBNF � $POGJH��HFU	�BQQ�HTE�EFGBVMU-JTU�
�

��� ^

��� ^

���

��� �� 5ISPX FSSPS JG MJTU EPFTO�U FYJTU

��� JG 	 à �UIJT��SFQPTJUPSZ��FYJTUT	�OBNF �BSDIJWFE





&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

��� \

��� �BSDIJWFE � 	�BSDIJWFE
  �	BSDIJWFE
 � � ���

��� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

��� á-JTU �BSDIJWFE��OBNF� OPU GPVOEá
�

��� ^

��� SFUVSO �OBNF�

��� ^

��� ^

���  �

+HUH٧V D UXQGRZQ RI WKH FKDQJHV PDGH WR $PNNBOE#BTF�

�� 7KHUH٧V D FRXSOH PRUH VTF VWDWHPHQWV�
�� $ QHZ �OBNF"SHVNFOU%FTDSJQUJPO SURSHUW\ ZDV DGGHG� ,W٧V XVHG LQ WKH HFU"SHVNFOUT	


PHWKRG�
�� 7KHUH٧V QR FKDQJHV LQ WKH H[LVWLQJ WKUHH PHWKRGV RI $PNNBOE#BTF�
�� 7KH HFU"SHVNFOUT	
 PHWKRG LV LPSOHPHQWHG KHUH� $V WKH FRPPHQWV VWDWH� VXEFODVVHV FDQ

RYHUULGH RU XVH� +HUH ZH XVH WKDW QHZ SURSHUW\� �OBNF"SHVNFOU%FTDSJQUJPO�
�� 6DPH GHDO ZLWK HFU0QUJPOT	
� GHULYHG FODVVHV FDQ XVH LW RU LJQRUH LW�
�� 7KH QHZ HFU-JTU*E	
� ,٧OO H[SODLQ WKLV LQ PRUH GHWDLO LQ D IHZ PLQXWHV�

/HW٧V FUHDWH WKH (GLW/LVW&RPPDQG WR XVH WKLV QHZ IXQFWLRQDOLW\�

&UHDWLQJ WKH (GLW/LVW&RPPDQG

&UHDWH WKH FRPPDQG VKHOO ZLWK DUWLVDQ

� _�HTE� BSU DPNNBOE�NBLF &EJU-JTU$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

(GLW WKH QHZO\ FUHDWHG &EJU-JTU$PNNBOE�QIQ LQ \RXU BQQ�TSD�(4%�$PNNBOET GLUHFWRU\
DQG PDNH LW PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 5PEP�

�

� DMBTT &EJU-JTU$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�FEJUMJTU��

�� QSPUFDUFE �EFTDSJQUJPO � á&EJU B MJTU�T UJUMF PS TVCUJUMF�á�

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF UP FEJU���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �OBNF � �UIJT��HFU-JTU*E	
�

�� WBS@EVNQ	�OBNF
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	QBSFOU��HFU0QUJPOT	
 BSSBZ	

�� BSSBZ	�UJUMF� �U� *OQVU0QUJPO��7"-6&@3&26*3&%

�� �5JUMF PG MJTU�� OVMM


�� BSSBZ	�TVCUJUMF� �T� *OQVU0QUJPO��7"-6&@3&26*3&%

�� �4VCUJUMF PG MJTU�� OVMM


�� 

�

�� ^

�� ^

��  �

5LJKW QRZ ,٧P MXVW GXPSLQJ RXW WKH QDPH� VR , FDQ WHVW D IHZ FKRLFHV� 6RUW RI D SUHWHVW�

�,ٟP ULJKW RQ WKH YHUJH RI FUHDWLQJ D XQLW WHVW IRU WKLV� EXW VLQFH , KDYH D IHHOLQJ WKLV FKDSWHUٟV JRLQJ WR
UXQ ORQJ� , GHFLGHG QR XQLW WHVWV� 7KDW PD\ FRPH DV D VKRFN WR VRPH WHVWLQJ SXULVWV RXW WKHUH� 3OHDVH�
LI \RX IHHO WKH QHHG WR GR VRPH XQLW WHVWLQJ� WKHQ KDYH DW LW��



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

7HOOLQJ $UWLVDQ $ERXW (GLW/LVW&RPPDQG

(GLW TUBSU�BSUJTBO�QIQ VR DUWLVDQ NQRZV DERXW RXU QHZ FRPPDQG

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

�  �

1RWLFH , GHFLGHG WR NHHS WKH FRPPDQGV DOSKDEHWLFDOO\�

3UHWHVWLQJ (GLW/LVW&RPPDQG

+HUH٧V ZKDW , WHVWHG�

� � 5FTUJOH B OPO�FYJTUFOU MJTU OBNF

� _�HTE� BSU HTE�FEJUMJTU �CBEEJF

� 3FTVMU� FSSPS NFTTBHF BT FYQFDUFE

�

� � 5FTUJOH BO FYJTUJOH MJTU

� _�HTE� BSU HTE�FEJUMJTU �XBJUJOH

� TUSJOH	�
 áXBJUJOHá

�

� � 5FTUT XJUI OP MJTU TQFDJGJFE DPOGJH OP-JTU1SPNQU�USVF

�� _�HTE� BSU HTE�FEJUMJTU

�� 3FTVMU� ZFT * HFU UIF QSPNQU

��

�� _�HTE� BSU HTE�FEJUMJTU ��MJTUOBNF�EFGBVMU

�� TUSJOH	�
 áBDUJPOTá

��

�� _�HTE� BSU HTE�FEJUMJTU ��MJTUOBNF�QSPNQU

�� 3FTVMU� ZFT * HFU UIF QSPNQU

��

�� � 5FTUT XJUI OP MJTU TQFDJGJFE DPOGJH OP-JTU1SPNQU�GBMTF



&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

�� _�HTE� BSU HTE�FEJUMJTU

�� TUSJOH	�
 áBDUJPOTá

��

�� _�HTE� BSU HTE�FEJUMJTU ��MJTUOBNF�EFGBVMU

�� TUSJOH	�
 áBDUJPOTá

��

�� _�HTE� BSU HTE�FEJUMJTU ��MJTUOBNF�QSPNQU

�� 3FTVMU� ZFT * HFU UIF QSPNQU

2ND\� *RRG HQRXJK� OHW٧V ILQLVK WKLV FRPPDQG� �)RU WKRVH RI \RX NHHSLQJ WUDFN� , FKDQJHG WKH
DPOGJH�BQQ�QIQ EDFN WR �OP-JTU1SPNQU� � USVF��

)LQLVKLQJ (GLW/LVW&RPPDQG��ILUH��

2QH OLQH RI FRGH LQ WKH H[LVWLQJ GJSF	
 LPSOHPHQWDWLRQ DQG ZH٧YH KDQGOHG JHWWLQJ WKH OLVW QDPH LQ
D P\ULDG RI ZD\V� 1LFH�

/HW٧V ILQLVK WKH HTE�FEJUMJTU FRPPDQG E\ XSGDWLQJ &EJU-JTU$PNNBOE�QIQ DQG UHSODFLQJ
WKH FXUUHQW GJSF	
 PHWKRG ZLWK ZKDW٧V EHORZ�

� � QIQ

� ���

� � &YFDVUF UIF DPOTPMF DPNNBOE�

� �

� � !SFUVSO WPJE

� ��

� QVCMJD GVODUJPO GJSF	


� \

� �OBNF � �UIJT��HFU-JTU*E	
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	á&EJU-JTU BCPSUFEá
�

�� SFUVSO�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �UJUMF � �UIJT��PQUJPO	�UJUMF�
�

�� �TVCUJUMF � �UIJT��PQUJPO	�TVCUJUMF�
�

��

�� JG 	BMM@OVMM	�UJUMF �TVCUJUMF





&KDSWHU �� � 7KH (GLW/LVW&RPPDQG ���

�� \

�� �UIJT��JOGP	TQSJOUG	á&EJUJOH ��T�á �OBNF

�

�� �UIJT��MJOF	��
�

�� �UJUMF � �UIJT��BTL	á&OUFS MJTU UJUMF 	FOUFS UP TLJQ
 á
�

�� �TVCUJUMF � �UIJT��BTL	á&OUFS MJTU TVCUJUMF 	FOUFS UP TLJQ
 á
�

�� �UIJT��MJOF	��
�

�� JG 	BMM@OVMM	�UJUMF �TVCUJUMF



�� \

�� �UIJT��DPNNFOU	�/PUIJOH DIBOHFE� -JTU OPU VEQBUFE��
�

�� SFUVSO�

�� ^

�� ^

��

�� JG 	�UJUMF


�� \

�� �MJTU��TFU	�UJUMF� �UJUMF
�

�� ^

�� JG 	�TVCUJUMF


�� \

�� �MJTU��TFU	�TVCUJUMF� �TVCUJUMF
�

�� ^

�� �MJTU��TBWF	
�

�� �UIJT��JOGP	TQSJOUG	á-JTU ��T� VQEBUFEá �OBNF

�

�� ^

��  �

, GRQ٧W UHDOO\ QHHG WR H[SODLQ WKLV� 7KH ORJLF DOPRVW PDWFKHV WKH RULJLQDO SVHXGR�FRGH� ,W٧V MXVW D ELW
FOHDQHU ZLWK WKDW FDOO WR �UIJT��HFU-JTU*E	


ΖV LW OLVW�LG RU QDPH"
,٧YH EHHQ XVLQJ WKHVH WHUPV LQWHUFKDQJHDEO\� 7KDW٧V QRW OLNHO\ WR FKDQJH VRRQ� ,Q P\ PLQG�
ZKHQ ,٧P WKLQNLQJ RI LW IURP WKH GDWDEDVH RU UHSRVLWRU\ SHUVSHFWLYH� LW٧V DQ LG� %XW ZKHQ ,
WKLQN RI LW IURP WKH FRQWH[W RI OLVW� LW٧V WKH QDPH RI WKH OLVW� WKH EDVH ILOHQDPH RI WKH OLVW�

:KDW FDQ , VD\" 3URJUDPPLQJ LV D PHVV\ VSRUW� <RX WU\ WR DFKLHYH WKDW SULVWLQH LGHDO� EXW LW RIWHQ
IDOOV VKRUW� ,W٧V DOO DERXW NHHSLQJ LW DV FOHDQ DV \RX FDQ� :KLFK LV D SHUIHFW VHJXH LQWR WKH QH[W FKDSWHU�



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG
&RQILJ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO GR VRPH PRUH UHIDFWRULQJ�

<HV� PRUH UHIDFWRULQJ LQ WKLV FKDSWHU� ,٧P MXVW WU\LQJ WR NHHS WKLQJV LQ DV JRRG DV VKDSH DV , FDQ� <RX
WKLQN WKLV ERRN KDV ORWV RI FRGH UHIDFWRULQJ" ,W٧V QRWKLQJ OLNH KRZ , UHIDFWRU LQ UHDO OLIH� ,W٧V MXVW SDUW
RI WKH SURFHVV� :ULWH VRPH FRGH� UHIDFWRU LW� ZULWH PRUH� UHIDFWRU� <RX VKRXOG VHH PH ٴ RQ WKH RWKHU
KDQG� PD\EH \RX VKRXOGQ٧W� 2IWHQ ,٧P VSRUWLQJ WKUHH GD\V ZRUWK EHDUG VWXEEOH� D JUXQJ\ WHH�VKLUW�
DQG KDLU OLNH <DKRR 6HULRXV�

5HIDFWRULQJ WKH &RQILJ

6R IDU� RXU FRQILJXUDWLRQ KDV EHHQ VWRUHG LQ WKH BQQ�DPOGJH�BQQ�QIQ ILOH� LQ WKH HTE VHFWLRQ�
,٧P VWDUWLQJ WR IHHO D ELW OLNH DQ XQZDQWHG KRXVH JXHVW LQ WKDW ILOH� VR ,٧P JRLQJ WR FUHDWH DQ
BQQ�DPOGJH�UPEP�QIQ ILOH WKDW VWRUHV DOO WKRVH VHWWLQJV�

:K\ GLGQٟW \RX VHW LW XS OLNH WKDW DW ILUVW"

, WKRXJKW DERXW LW� EXW WKHQ WKRXJKW ٪1DK� 7KHUH٧OO RQO\ EH RQH RU WZR FRQILJ RSWLRQV�٫

&XW WKH ZKROH HTE VHFWLRQ IURP \RXU BQQ�DPOGJH�BQQ�QIQ DQG SDVWH LW LQWR D QHZ ILOH
BQQ�DPOGJH�UPEP�QIQ� 7KHQ FOHDQ XS UPEP�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ

� �� $POGJH GPS PVS BXFTPNF HFUUJOH TUVGG EPOF BQQMJDBUJPO

� SFUVSO BSSBZ	

� �GPMEFS� �� ��IPNF�DIVDL�%PDVNFOUT�HTE��

� �FYUFOTJPO� �� ��UYU�

� �MJTU0SEFS� �� BSSBZ	

� �JOCPY� �BDUJPOT� �XBJUJOH� �TPNFEBZ� �DBMFOEBS�

� 


� �EFGBVMU-JTU� �� �BDUJPOT� �� EFGBVMU MJTU XIFO OPU TQFDJGJFE

�� �OP-JTU1SPNQU� �� USVF �� USVF�QSPNQU GPS MJTU GBMTF�VTF EFGBVMU

�� 
�

��  �



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

5HPHPEHU \RXU GPMEFS VKRXOG EH VSHFLILF WR \RXU LQVWDOODWLRQ�

1RZ UHQDPH WKH BQQ�DPOGJH�UFTUJOH�BQQ�QIQ ILOH WR BQQ�DPOGJH�UFTUJOH�UPEP�QIQ DQG
FOHDQ LW XS� WRR� ,W VKRXOG PDWFK ZKDW٧V EHORZ�

� � QIQ

� �� UFTUJOH DPOGJH

� SFUVSO BSSBZ	

� �GPMEFS� �� BQQ@QBUI	
���UFTUT�(4%�3FQPTJUPSJFT�EBUB�

� 
�

�  �

1RZ� FKDQJH HYHU\ZKHUH LQ WKH V\VWHP WKDW KDV $POGJH��HFU	�BQQ�HTE� WR
$POGJH��HFU	�UPEP�

+HUH٧V D OLVW RI ILOHV DQG OLQHV WR FKDQJH�

)LOH� TSD�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ�QIQ
�WKLV�!SDWK  VWUBILQLVK�&RQILJ��JHW�٦DSS�JVG�IROGHU٧�� ٦�٧��

)LOH� TSD�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ�QIQ
�WKLV�!H[WHQVLRQ  &RQILJ��JHW�٦DSS�JVG�H[WHQVLRQ٧��

)LOH� TSD�(4%�$PNNBOET�-JTU"MM$PNNBOE�QIQ
IRUHDFK �&RQILJ��JHW�٦DSS�JVG�OLVW2UGHU٧� DV �QDPH�

)LOH� TSD�(4%�$PNNBOET�$PNNBOE#BTF�QIQ
�OLVWQDPH2SWLRQ  &RQILJ��JHW�٦DSS�JVG�QR/LVW3URPSW٧� ٴ

)LOH� TSD�(4%�$PNNBOET�$PNNBOE#BTF�QIQ
�QDPH  &RQILJ��JHW�٦DSS�JVG�GHIDXOW/LVW٧��

)LOH� UFTUT�(4%�3FQPTJUPSJFT�5PEP3FQPTJUPSZ5FTU�QIQ
�H[W  &RQILJ��JHW�٦DSS�JVG�H[WHQVLRQ٧��

7KDWنV LW� ,W٧V JUDWLI\LQJ WR GLVFRYHU ZKLOH GRLQJ WKLV WKDW DOO ILYH RI RXU FRQILJXUDWLRQ RSWLRQV DUH
DFWXDOO\ XVHG�

,W٧V D JRRG LGHD WR UXQ QIQVOJU DIWHU GRLQJ VRPHWKLQJ OLNH WKLV�



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

� _�HTE� QIQVOJU

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM

�

� �����������������������������������������������������������

�

� 5JNF� ��� NT .FNPSZ� �����.C

�

�� 0, 	�� UFTUT ��� BTTFSUJPOT


$OO JRRG�

5HIDFWRULQJ WR XVH /DUDYHOȇV )LOH FODVV

$ UHDGHU SRLQWHG RXW ٴ RU� PRUH DFFXUDWHO\� D UHDGHU DVNHG ٪:K\ GRQ٧W \RX XVH /DUDYHO٧V )LOHV\VWHP
PHWKRGV"٫

, GLGQ٧W WKLQN RI LW DW WKH WLPH� , VWLOO WKLQN RI GJMF@FYJTUT	
 LQVWHDG RI 'JMF��FYJTUT	
� %XW WKLV LV
VXSSRVHG WR EH D ERRN RQ /DUDYHO� ULJKW" 6R OHW٧V XVH /DUDYHO٧V FODVV�

(DV\� $OO ILOH DFFHVV PHWKRGV VKRXOG EH ORFDWHG LQ WKH 5PEP3FQPTJUPSZ LPSOHPHQWDWLRQ�

+HUH٧V D OLVW RI ZKDW ZH٧UH FKDQJLQJ�

ٰ DOO UHIHUHQFHV WR JT@EJS	
 WR 'JMF��JT%JSFDUPSZ	


ٰ DOO UHIHUHQFHV WR GJMF@FYJTUT	
 WR 'JMF��FYJTUT	


ٰ 5PEP3FQPTJUPSZ��EFMFUF	
 PDGH VLPSOHU E\ XVLQJ 'JMF��EFMFUF	


ٰ FKDQJLQJ FDOO HMPC	
 WR 'JMF��HMPC	


ٰ FKDQJLQJ FDOO WR GJMF	
 WR FYQMPEF	á=Oá 'JMF��HFU	



ٰ FKDQJLQJ FDOO WR GJMF@QVU@DPOUFOUT	
 WR 'JMF��QVU	


$IWHUPDNLQJ WKRVH FKDQJHV DQG UXQQLQJ WKH XQLW WHVWV� D ZHLUG EXJ SRSSHG XS� 7KH ILOH 5PEP3FQPTJUPSZ�QIQ
FRQWDLQHG WKH OLQH EHORZ ZKLFK VWDUWHG SXNLQJ�

� JG 	DPVOU	�MJOFT
 �� �MJOFT<�><�> �� �	�


+PPP� :HOO� , FKDQJHG LW DV EHORZ DQG LW SDVVHV XQLW WHVWV�

� JG 	DPVOU	�MJOFT
 �� TUBSUT@XJUI	�MJOFT<�> �	�



6WUDQJH KRZ WKDW OLQH ZDVQ٧W IDLOLQJ EHIRUH�

<RX٧UH XSGDWHG 5PEP3FQPTJUPSZ�QIQ VKRXOG PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

� � QIQ OBNFTQBDF (4%=3FQPTJUPSJFT�

�

� �� 'JMF� BQQ�TSD�(4%�3FQPTJUPSJFT�5PEP3FTQPTJUPSZ�QIQ

�

� VTF $POGJH�

� VTF 'JMF�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

�

� DMBTT 5PEP3FQPTJUPSZ JNQMFNFOUT 5PEP3FQPTJUPSZ*OUFSGBDF \

��

�� QSPUFDUFE �QBUI�

�� QSPUFDUFE �FYUFOTJPO�

��

�� ���

�� � $POTUSVDUPS� 8F�MM UISPX FYDFQUJPOT JG UIF QBUIT EPO�U FYJTU

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� �UIJT��QBUI � TUS@GJOJTI	$POGJH��HFU	�UPEP�GPMEFS�
 ���
�

�� JG 	 à 'JMF��JT%JSFDUPSZ	�UIJT��QBUI



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á%JSFDUPSZ EPFTO�U FYJTU� �UIJT��QBUIá
�

�� ^

�� JG 	 à 'JMF��JT%JSFDUPSZ	�UIJT��QBUI��BSDIJWFE�



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á%JSFDUPSZ EPFTO�U FYJTU� �UIJT��QBUIá�

�� �BSDIJWFE�
�

�� ^

�� �UIJT��FYUFOTJPO � $POGJH��HFU	�UPEP�FYUFOTJPO�
�

�� JG 	 à TUBSUT@XJUI	�UIJT��FYUFOTJPO ���



�� \

�� �UIJT��FYUFOTJPO � ��� � �UIJT��FYUFOTJPO�

�� ^

�� ^

��

�� ���

�� � %FMFUF UIF UPEP MJTU

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !SFUVSO CPPMFBO 5SVF JG TVDDFTTGVM

�� ��

�� QVCMJD GVODUJPO EFMFUF	�JE �BSDIJWFE � GBMTF


�� \



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

�� SFUVSO 'JMF��EFMFUF	�UIJT��GVMMQBUI	�JE �BSDIJWFE

�

�� ^

��

�� ���

�� � %PFT UIF UPEP MJTU FYJTU 

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN CPPMFBO �BSDIJWFE $IFDL GPS BSDIJWFE MJTUT POMZ 

�� � !SFUVSO CPPMFBO

�� ��

�� QVCMJD GVODUJPO FYJTUT	�JE �BSDIJWFE � GBMTF


�� \

�� �GJMF � �UIJT��GVMMQBUI	�JE �BSDIJWFE
�

�� SFUVSO 'JMF��FYJTUT	�GJMF
�

�� ^

��

�� ���

�� � 3FUVSO UIF JET PG BMM UIF MJTUT

�� � !QBSBN CPPMFBO �BSDIJWFE 3FUVSO BSDIJWFE JET PS VOBSDIJWFE 

�� � !SFUVSO BSSBZ PG MJTU JET

�� ��

�� QVCMJD GVODUJPO HFU"MM	�BSDIJWFE � GBMTF


�� \

�� �NBUDI � �UIJT��QBUI�

�� JG 	�BSDIJWFE


�� \

�� �NBUDI �� �BSDIJWFE���

�� ^

�� �NBUDI �� ��� � �UIJT��FYUFOTJPO�

�� �GJMFT � 'JMF��HMPC	�NBUDI
�

�� �JET � BSSBZ	
�

�� GPSFBDI 	�GJMFT BT �GJMF


�� \

�� �JET<> � CBTFOBNF	�GJMF �UIJT��FYUFOTJPO
�

�� ^

�� SFUVSO �JET�

�� ^

��

�� ���

�� � -PBE B 5PEP-JTU GSPN JU�T JE

�� � !QBSBN TUSJOH �JE *% PG UIF MJTU

�� � !QBSBN CPPMFBO �BSDIJWFE -PBE BO BSDIJWFE MJTU 

�� � !SFUVSO -JTU*OUFSGBDF 5IF MJTU



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

�� � !UISPXT *OWBMJE"SHVNFOU&YDFQUJPO *G �JE OPU GPVOE

�� ��

�� QVCMJD GVODUJPO MPBE	�JE �BSDIJWFE � GBMTF


�� \

�� JG 	 à �UIJT��FYJTUT	�JE �BSDIJWFE



�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	

�� á-JTU XJUI JE��JE BSDIJWFE��BSDIJWFE OPU GPVOEá
�

�� ^

�� �MJOFT � FYQMPEF	á=Oá 'JMF��HFU	�UIJT��GVMMQBUI	�JE �BSDIJWFE


�

��

�� �� 1VMM UJUMF

�� �UJUMF � BSSBZ@TIJGU	�MJOFT
�

�� �UJUMF � USJN	TVCTUS	�UJUMF �

�

��

��� �� 1VMM TVCUJUMF

��� JG 	DPVOU	�MJOFT
 �� TUBSUT@XJUI	�MJOFT<�> �	�



��� \

��� �TVCUJUMF � USJN	BSSBZ@TIJGU	�MJOFT

�

��� �TVCUJUMF � MUSJN	�TVCUJUMF �	�
�

��� �TVCUJUMF � SUSJN	�TVCUJUMF �
�
�

��� ^

���

��� �� 4FUVQ UIF MJTU

��� �MJTU � ="QQ��NBLF	�(4%=&OUJUJFT=-JTU*OUFSGBDF�
�

��� �MJTU��TFU	�JE� �JE
�

��� �MJTU��TFU	�UJUMF� �UJUMF
�

��� JG 	 à FNQUZ	�TVCUJUMF



��� \

��� �MJTU��TFU	�TVCUJUMF� �TVCUJUMF
�

��� ^

��� �MJTU��TFU	�BSDIJWFE� �BSDIJWFE
�

���

��� �� "OE BEE UIF UBTLT

��� GPSFBDI 	�MJOFT BT �MJOF


��� \

��� �MJOF � USJN	�MJOF
�

��� JG 	�MJOF


��� \

��� �MJTU��UBTL"EE	�MJOF
�

��� ^

��� ^



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

���

��� SFUVSO �MJTU�

��� ^

���

��� ���

��� � 4BWF B 5PEP-JTU

��� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF 50%0 -JTU

��� � !SFUVSO CPPMFBO 5SVF JG TVDDFTTGVM

��� ��

��� QVCMJD GVODUJPO TBWF	-JTU*OUFSGBDF �MJTU


��� \

��� �JE � �MJTU��HFU	�JE�
�

��� �BSDIJWFE � �MJTU��HFU	�BSDIJWFE�
�

��� �CVJME � BSSBZ	
�

��� �CVJME<> � �� � � �MJTU��HFU	�UJUMF�
�

��� �TVCUJUMF � �MJTU��HFU	�TVCUJUMF�
�

��� JG 	�TVCUJUMF


��� \

��� �CVJME<> � á	�TVCUJUMF
á�

��� ^

��� �MBTU5ZQF � �[��

��� �UBTLT � �MJTU��UBTLT	
�

��� GPSFBDI 	�UBTLT BT �UBTL


��� \

��� �UBTL � 	TUSJOH
�UBTL�

��� �UZQF � �UBTL<�>�

��� JG 	�UZQF à� �MBTU5ZQF


��� \

��� �CVJME<> � ��� �� #MBOL MJOF CFUXFFO UZQFT PG UBTLT

��� �MBTU5ZQF � �UZQF�

��� ^

��� �CVJME<> � �UBTL�

��� ^

��� �DPOUFOU � KPJO	á=Oá �CVJME
�

��� �GJMFOBNF � �UIJT��GVMMQBUI	�JE �BSDIJWFE
�

��� �SFTVMU � 'JMF��QVU	�GJMFOBNF �DPOUFOU
�

���

��� SFUVSO �SFTVMU à�� GBMTF�

��� ^

���

��� ���

��� � 3FUVSO UIF QBUI UP UIF MJTU GJMF



&KDSWHU �� � 5HIDFWRULQJ )LOHV DQG &RQILJ ���

��� ��

��� QSPUFDUFE GVODUJPO GVMMQBUI	�JE �BSDIJWFE


��� \

��� �QBUI � �UIJT��QBUI�

��� JG 	�BSDIJWFE


��� \

��� �QBUI �� �BSDIJWFE���

��� ^

��� �QBUI �� �JE � �UIJT��FYUFOTJPO�

��� SFUVSO �QBUI�

��� ^

��� ^

���  �

:H٧UH DOO GRQH UHIDFWRULQJ� �)RU QRZ ��

/HW٧V JHW EDFN WR WKH UHJXODUO\ VFKHGXOHG FRGLQJ�



&KDSWHU �� � 7KH $GG7DVN&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FUHDWH WKH DGG WDVN FRPPDQG

,I , IROORZ WKH OLVW RI FRPPDQGV IURP WKH HQG RI &KDSWHU ��� QH[W XS ZRXOG EH WKH $UFKLYH /LVW�
8QDUFKLYH /LVW� DQG 5HQDPH /LVW FRPPDQGV� %XW , FDQ٧W ZDLW WR DFWXDOO\ DGG WDVN WR RXU OLVWV� 6R OHW٧V
ZRUN RQ WKDW ILUVW�

7KH 3ODQ

,Q &KDSWHU �� ZH SODQQHG RQ KDYLQJ WKH FRQVROH FRPPDQG ZRUN OLNH ZKDW٧V EHORZ IRU DGGLQJ WDVNV�

� � HTE BEE <�OBNF> áTPNFUIJOH UP EPá ��OFYU

� � HTE B <�OBNF> áTPNFUIJOH UP EPá �O

$QG WKH SVHXGR�FRGH IURP WKH IROORZLQJ FKDSWHU ZDV�

� (FU PQUJPOT BOE BSHVNFOUT

� 7BMJEBUF BSHVNFOUT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� $SFBUF /FX UBTL EFTDSJQUJPO

� 4FU OFYU BDUJPO JG OFFEFE

� "EE UBTL UP MJTU

� 4BWF MJTU

:H٧OO PRVWO\ IROORZ WKH SVHXGR�FRGH� EXW GHILQLWHO\ XVH WKH $PNNBOE#BTF��HFU-JTU*E	
 PHWKRG WR
IHWFK WKH OLVW٧V QDPH� 6KRXOG EH VLPSOH WR LPSOHPHQW�

&UHDWLQJ WKH $GG7DVN&RPPDQG

7KH ILUVW VWHS� DV DOZD\V ZKHQ FUHDWLQJ QHZ FRPPDQGV� LV WR XVH BSUJTBO WR FUHDWH WKH
VNHOHWRQ�



&KDSWHU �� � 7KH $GG7DVN&RPPDQG ���

� _�HTE� BSU DPNNBOE�NBLF "EE5BTL$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

(GLW WKH QHZO\ FUHDWHG "EE5BTL$PNNBOE�QIQ LQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

� DMBTT "EE5BTL$PNNBOE FYUFOET $PNNBOE#BTF \

��

�� QSPUFDUFE �OBNF � �HTE�BEEUBTL��

�� QSPUFDUFE �EFTDSJQUJPO � �"EE B OFX UBTL UP B MJTU���

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF UP BEE UIF UBTL UP���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �UIJT��JOGP	�EP JU�
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE BSHVNFOUT�

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ@NFSHF	BSSBZ	

�� BSSBZ	�UBTL� *OQVU"SHVNFOU��3&26*3&%

�� á5IF UBTL�T EFTDSJQUJPO�á


�� 
 QBSFOU��HFU"SHVNFOUT	

�



&KDSWHU �� � 7KH $GG7DVN&RPPDQG ���

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	QBSFOU��HFU0QUJPOT	
 BSSBZ	

�� BSSBZ	�BDUJPO� �B� *OQVU0QUJPO��7"-6&@/0/&

�� �.BLF UBTL B /FYU "DUJPO��


�� 

�

�� ^

�� ^

��  �

7KH �OBNF DQG �EFTDSJQUJPO SURSHUWLHV DUH VWDQGDUG� 7KH �OBNF"SHVNFOU%FTDSJQUJPO LV VHW VR LI
\RX GR D BSU IFMQ HTE�BEEUBTL WKHQ �OBNF RSWLRQ ZLOO RXWSXW VRPHWKLQJ PRUH PHDQLQJIXO WKDW
WKH GHVFULSWLRQ WKDW $PNNBOE#BTF SURYLGHV�

/HW٧V DVN DUWLVDQ IRU KHOS RQ WKLV FRPPDQG�

)LUVW ZH QHHG WR DGG WKH QHHGHG OLQH WR TUBSU�BSUJTBO�QIQ�

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

�  �

�,ٟP VWLOO NHHSLQJ WKH FRPPDQGV DOSKDEHWLFDO� 7KDWٟV MXVW KRZ , UROO��

1RZ JHW KHOS RQ WKH FRPPDQG ZH MXVW DGGHG



&KDSWHU �� � 7KH $GG7DVN&RPPDQG ���

� _�HTE� BSU IFMQ HTE�BEEUBTL

� 6TBHF�

� HTE�BEEUBTL <�M]��MJTUOBNF�á���á> <�B]��BDUJPO> UBTL <�OBNF>

�

� "SHVNFOUT�

� UBTL 5IF UBTL�T EFTDSJQUJPO�

� �OBNF -JTU OBNF UP BEE UIF UBTL UP�

�

� 0QUJPOT�

�� ��MJTUOBNF 	�M
 4PVSDF PG MJTU OBNF �QSPNQU� PS �DPOGJH�

�� ��BDUJPO 	�B
 .BLF UBTL B /FYU "DUJPO�

�� ��IFMQ 	�I
 %JTQMBZ UIJT IFMQ NFTTBHF�

�� ��RVJFU 	�R
 %P OPU PVUQVU BOZ NFTTBHF�

�� ��WFSCPTF 	�W]WW]WWW
 *ODSFBTF UIF WFSCPTJUZ PG NFTTBHFT� � GPS OPSNBM

�� PVUQVU � GPS NPSF WFSCPTF PVUQVU BOE � GPS EFCVH

�� ��WFSTJPO 	�7
 %JTQMBZ UIJT BQQMJDBUJPO WFSTJPO�

�� ��BOTJ 'PSDF "/4* PVUQVU�

�� ��OP�BOTJ %JTBCMF "/4* PVUQVU�

�� ��OP�JOUFSBDUJPO 	�O
 %P OPU BTL BOZ JOUFSBDUJWF RVFTUJPO�

�� ��FOW 5IF FOWJSPONFOU UIF DPNNBOE TIPVME SVO VOEFS�

3UHWW\ VOLFN� KXK" <RX٧OO QRWLFH , KDG WR FKDQJH WKH RUGHU RI WKH DUJXPHQWV IURP RXU RULJLQDO SODQ VR
WKDW UBTL FRPHV EHIRUH �OBNF� 7KLV LV EHFDXVH UHTXLUHG DUJXPHQWV PXVW DOZD\V FRPH EHIRUH RSWLRQDO
DUJXPHQWV DQG �OBNF LV RSWLRQDO�

/HW٧V PDNH WKH UXOH� IRU FRQVLVWHQF\� WKDW WKH �OBNF ZLOO DOZD\V FRPH ODVW�

$OVR� , FKDQJHG WKH ��OFYU RSWLRQ WR ��BDUJPO� 7KLV LV EHFDXVH D VKRUW RSWLRQ FDQ RQO\ EH D VLQJOH
FKDUDFWHU DQG �OZDV DOUHDG\ WDNHQ VR , GHFLGHG WKH VKRUW YHUVLRQ VKRXOG EH �B IRU QH[W$FWLRQ� 7KHQ
LW PDGH PRUH VHQVH IRU WKH ORQJ YHUVLRQ RI WKH RSWLRQ WR EH ��BDUJPO�

$GGLQJ WKH FRGH WR WKH ILUH�� PHWKRG

(GLW "EE5BTL$PNNBOE�QIQ DQG XSGDWH WKH GJSF	
 PHWKRG WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH $GG7DVN&RPPDQG ���

� � QIQ

� ���

� � &YFDVUF UIF DPOTPMF DPNNBOE�

� �

� � !SFUVSO WPJE

� ��

� QVCMJD GVODUJPO GJSF	


� \

� �OBNF � �UIJT��HFU-JTU*E	
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	á"EE5BTL BCPSUFEá
�

�� SFUVSO�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �UBTL � "QQ��NBLF	�(4%=&OUJUJFT=5BTL*OUFSGBDF�
�

�� JG 	 à �UBTL��TFU'SPN4USJOH	�UIJT��BSHVNFOU	�UBTL�




�� \

�� UISPX OFX =*OWBMJE"SHVNFOU&YDFQUJPO	�$BOOPU QBSTF UBTL TUSJOH�
�

�� ^

�� �UZQF � �5PEP��

�� JG 	�UIJT��PQUJPO	�BDUJPO�



�� \

�� �UBTL��TFU*T/FYU"DUJPO	USVF
�

�� �UZQF � �/FYU "DUJPO��

�� ^

�� �MJTU��UBTL"EE	�UBTL
�

�� �MJTU��TBWF	
�

�� �UIJT��JOGP	á�UZQF TVDDFTTGVMMZ BEEFE UP �OBNFá
�

�� ^

��  �

:H IROORZHG WKH SVHXGR�FRGH IDLUO\ FORVH� , GLGQ٧W FRPPHQW WKH FRGH EHFDXVH ZKDW٧V KDSSHQLQJ LV
VHOI�H[SODQDWRU\�

6KRXOG WKH UBTL DUJXPHQW EH DQ RSWLRQ LQVWHDG"

+PPP�

2U PD\EH WKH UBTL VKRXOG EH RSWLRQDO DQG ZH FRXOG SURPSW IRU LW LI PLVVLQJ"

+PPP� DJDLQ�

, GRQ٧W WKLQN ,٧OO FKDQJH LW DW WKLV SRLQW� ,W٧G EH HDV\ WR FKDQJH LQ WKH IXWXUH VKRXOG ZH ZDQW WR�

1R XQLW WHVWV� EXW ,٧P JRLQJ WR JR WKURXJK D TXLFN� PDQXDO WHVW RI WKH FRPPDQG�



&KDSWHU �� � 7KH $GG7DVN&RPPDQG ���

0DQXDOO\ WHVWLQJ

0RVW RI WKH XQGHUO\LQJ FRPSRQHQWV KDYH EHHQ XQLW WHVWHG� 7KLV LQFOXGHV WKH IROORZLQJ�

ٰ 7KH 5PEP IDFDGH٧V HFU	
 PHWKRG�
ٰ &UHDWLQJ D WDVN IURP WKH LQWHUIDFH�
ٰ &DOOLQJ TFU'SPN4USJOH	
 RQ D 5BTL REMHFW�
ٰ &DOOLQJ TFU*T/FYU"DUJPO	
 RQ D 5BTL REMHFW�
ٰ &DOOLQJ UBTL"EE	
 DQG TBWF	
 RQ D 5PEP-JTU REMHFW�

/LNHZLVH� ZH٧YH DOUHDG\ PDQXDOO\ WHVWHG WKH HFU-JTU*E	
PHWKRG RI $PNNBOE#BTF� $V , VHH LW WKHUH٧V
UHDOO\ RQO\ D FRXSOH WKLQJV WR WHVW�

ٰ $GGLQJ D WDVN WR D OLVW�
ٰ $GGLQJ D WDVN DQG D QH[W DFWLRQ WR D OLVW�

, KDYH D OLVW FDOOHG BDUJPOT� VR , WHVWHG WKLV ZLWK WKH IROORZLQJ� �%H VXUH WR FKDQJH \RXU
OLVWQDPH DQG SDWK WR \RXU OLVW DV QHHGHG��

� _=HTE� BSU HTE�BEEUBTL á5FTU BEE UBTLá �BDUJPOT

� 5PEP TVDDFTTGVMMZ BEEFE UP BDUJPOT

� _=HTE� BSU HTE�BEEUBTL á5FTU BEE EFGBVMUá �M DPOGJH

� 5PEP TVDDFTTGVMMZ BEEFE UP BDUJPOT

� _=HTE� BSU HTE�BEEUBTL á5FTU BEE OFYU BDUJPOá �BDUJPOT �B

� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP BDUJPOT

� _=HTE� DBU �IPNF�DIVDL�%PDVNFOUT�HTE�BDUJPOT�UYU

� � /FYU "DUJPOT

� 	5IJOHT UP EP OFYU


��

�� � 5FTU BEE OFYU BDUJPO

��

�� � 5FTU BEE EFGBVMU

�� � 5FTU BEE UBTL

/RRNV JRRG WR PH� 1RZ OHWV JR PDUN VRPHWKLQJ FRPSOHWH�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FUHDWH WKH FRPSOHWH WDVN FRPPDQG

1RZ WKDW ZH FDQ DGG WDVNV WR RXU WRGR OLVWV� OHW٧V DGG WKH DELOLW\ WR PDUN WKLQJV FRPSOHWH�

7KH 3ODQ

2XU SODQ IURP &KDSWHU �� ZDV SUHWW\ EDVLF�

� � HTE EP <�OBNF> O

%XW WKHUH LV D SUREOHPZLWK WKLV SODQ� /DVW FKDSWHU ZH GLVFRYHUHG WKDW RSWLRQDO DUJXPHQWV PXVW FRPH
DIWHU UHTXLUHG DUJXPHQWV� 6R ZH PDGH WKH H[HFXWLYH GHFLVLRQ WR DOZD\V KDYH WKH �OBNF DUJXPHQW
ODVW�

$OVR� , ZDQW WR KDYH WKH O� HU� UBTL�OVNCFS DUJXPHQW DOVR RSWLRQDO� :H KDYH WKDW QLIW\ QJDL@GSPN@�

MJTU	
 KHOSHU IXQFWLRQ ZH FDQ XVH WR SUHVHW D OLVW WR WKH XVHU WR FKRRVH IURP�

7KH QHZ YHUVLRQ VKRXOG ORRN OLNH WKLV�

� � HTE EP <UBTL�OVNCFS> <�OBNF>

7KH SVHXGR�FRGH IRU PDUNLQJ WDVNV FRPSOHWH ZDV�

� (FU BSHVNFOUT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� 1SPNQU GPS UBTL � JG OFFEFE

� 4FU UBTL � DPNQMFUFE

� 4BWF MJTU

,QWHUHVWLQJ� WKH SVHXGR�FRGH DOUHDG\ KDG WKH ٪SURPSW IRU WDVN � LI QHHGHG٫ VWHS� , KDG IRUJRW DOO DERXW
WKDW� :KDW , UHDOO\ QHHG LV VRPH DSSOLFDWLRQ WKDW , FRXOG XVH WR NHHS WUDFN RI OLVWV RI WKLQJV , ZDQW WR
UHPHPEHU�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

&UHDWLQJ WKH 'R7DVN&RPPDQG

7KH ILUVW VWHS LV WR XVH BSUJTBO WR FUHDWH WKH VNHOHWRQ�

� _�HTE� BSU DPNNBOE�NBLF %P5BTL$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

(GLW WKH QHZO\ FUHDWHG %P5BTL$PNNBOE�QIQ WR PDWFK WKH IROORZLQJ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF 5PEP�

�

� DMBTT %P5BTL$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�EP��

� QSPUFDUFE �EFTDSJQUJPO � �.BSL B UBTL BT DPNQMFUF���

� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF XJUI DPNQMFUFE UBTL���

�� QSPUFDUFE �UBTL/P%FTDSJQUJPO � �5BTL � UP NBSL DPNQMFUF���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �OBNF � �UIJT��HFU-JTU*E	
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	á%P5BTL BCPSUFEá
�

�� SFUVSO�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

�� �UBTL/P � �UIJT��HFU5BTL/P	�MJTU USVF USVF GBMTF
�

�� JG 	JT@OVMM	�UBTL/P



�� \

�� �UIJT��PVUQVU&SSPS#PY	á%P5BTL BCPSUFEá
�

�� SFUVSO�

�� ^

��

�� �EFTDSJQUJPO � �MJTU��UBTL(FU	�UBTL/P �EFTDSJQUJPO�
�

�� �MJTU��UBTL4FU	�UBTL/P �JT$PNQMFUF� USVF


�� ��TBWF	
�

�� �UIJT��JOGP	á5BTL ��EFTDSJQUJPO� NBSLFE DPNQMFUF�á
�

�� ^

�� ^

��  �

7KLV ZDV TXLFN DQG IXQ WR FRGH� :LOO LW ZRUN" , KRSH VR DQG H[SHFW LW WR� EXW ,٧P QRW DEOH WR WHOO \RX
DEVROXWHO\ ���� WKDW WKH FRGH LV IODZOHVV ٴ \HW�

/HW PH H[SODLQ WKLQJV� XVLQJ WKH OLQH QXPEHUV DV UHIHUHQFH �'DQJ� , SUREDEO\ VKRXOG KDYH GRQH WKLV
DOO DORQJ��

/LQH �
1R UHDO QHHG IRU WKH RWKHU XVH VWDWHPHQWV�

/LQHV � � �
$OPRVW WKH VDPH DV WKH ODVW FRPPDQG ZH GHYHORSHG� :H٧UH EXLOGLQJ RQ $PNNBOE#BTF� VHWWLQJ
XS WKH FRPPDQG DQG GHVFULSWLRQ DQG ZKDW ZH٧UH JRLQJ WR FDOO WKH �OBNF RSWLRQ�

/LQH ��
+HUH , JRW WR WKLQNLQJ WKDW $PNNBOE#BTF VKRXOG EH VPDUW HQRXJK WR FKHFN LI WKLV SURSHUW\ LV
SUHVHQW� 7KHQ LW FRXOG DXWRPDWLFDOO\ VHW XS WKH UBTL�OVNCFS DUJXPHQW�

/LQHV �� � ��
7KLV LV MXVW OLNH WKH ODVW FRPPDQG� :H ILJXUH WKH OLVW QDPH DQG DERUW LI WKH XVHU ZDV SURPSWHG
DQG FKRVH WR DERUW�

/LQHV �� � ��
7KLV LV VLPLODU WR JHWWLQJ WKH �OBNF DUJXPHQW� EXW ZH٧OO EH JHWWLQJ WKH UBTL�OVNCFS� 7KLV
PHWKRG GRHVQ٧W H[LVW \HW� EXW WKH DUJXPHQWV ZLOO EH �MJTU� �TIPX/FYU� �TIPX/PSNBM� DQG
�TIPX$PNQMFUF�

/LQHV �� � ��
+HUH ZH PDUN WKH WDVN FRPSOHWH� VDYH WKH OLVW� DQG RXWSXW WKH PHVVDJH�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

1H[W� XSGDWH TUBSU�BSUJTBO�QIQ VR DUWLVDQ NQRZV DERXW WKH FRPPDQG�

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

�

��  �

<RX FRXOG UXQ DUWLVDQ DQG VHH IURP WKH OLVW RI FRPPDQGV� WKDW HTE�EP LV WKHUH� EXW ZH QHHG WR DGG
WKH FRGH WR $PNNBOE#BTF EHIRUH LW ZLOO ZRUN�

8SGDWLQJ &RPPDQG%DVH

0DNH WKH WRS RI $PNNBOE#BTF�QIQ PDWFK WKH VQLSSHW EHORZ�

� � QIQ

� �� BCPWF UIJT QPJOU JT UIF TBNF

� DMBTT $PNNBOE#BTF FYUFOET $PNNBOE \

�

� QSPUFDUFE �SFQPTJUPSZ�

� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF���

� QSPUFDUFE �UBTL/P%FTDSJQUJPO � OVMM�

�

� �� CFMPX UIJT QPJOU JT UIF TBNF

��  �

7KLV DGGV WKH SURSHUW\ �UBTL/P%FTDSJQUJPO� ZKLFK ZH٧OO XVH QH[W�

5HSODFH WKH HFU"SHVNFOUT	
 PHWKRG LQ $PNNBOE#BTF�QIQ ZLWK WKH IROORZLQJ�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

� � QIQ

� ���

� � 5IF DPOTPMF DPNNBOE BSHVNFOUT� %FSJWFE DMBTTFT DPVME SFQMBDF UIJT

� � NFUIPE FOUJSFMZ PS NFSHF JUT PXO BSHVNFOUT XJUI UIFN

� �

� � !SFUVSO BSSBZ PG BSHVNFOU EFGJOJUJPOT

� ��

� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


� \

�� �BSHT � BSSBZ	
�

�� JG 	 à JT@OVMM	�UIJT��UBTL/P%FTDSJQUJPO



�� \

�� �BSHT<> � BSSBZ	

�� �UBTL�OVNCFS�

�� *OQVU"SHVNFOU��015*0/"-

�� �UIJT��UBTL/P%FTDSJQUJPO

�� 
�

�� ^

�� �BSHT<> � BSSBZ	

�� ��OBNF�

�� *OQVU"SHVNFOU��015*0/"-

�� �UIJT��OBNF"SHVNFOU%FTDSJQUJPO

�� 
�

�� SFUVSO �BSHT�

�� ^

��  �

$OO ZH٧UH GRLQJ KHUH LV FKHFNLQJ LI WKH �UBTL/P%FTDSJQUJPO LV VHW DQG� LI LW LV� WKHQ DGGLQJ WKH
UBTL�OVNCFS DUJXPHQW EHIRUH WKH �OBNF DUJXPHQW�

)LQDOO\� DGG WKH HFU5BTL/P	
 PHWKRG WR WKH $PNNBOE#BTF FODVV�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

� � QIQ

� ���

� � (FU UIF UBTL � PG B MJTU FJUIFS GSPN UIF BSHVNFOU PS QSPNQU UIF VTFS�

� � ,FFQ JO NJOE UIF � QSFTFOU UP UIF VTFS BMXBZT CFHJOT XJUI � CVU UIF

� � OVNCFS XF SFUVSO JT BMXBZT POF MFTT 	TUBSUJOH XJUI �


� �

� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF 5PEP -JTU

� � !QBSBN CPPM �TIPX/FYU 4IPX OFYU BDUJPOT JO QSPNQU MJTU

� � !QBSBN CPPM �TIPX/PSNBM 4IPX OPSNBM UBTLT JO QSPNQU MJTU

�� � !QBSBN CPPM �TIPX$PNQMFUF 4IPX DPNQMFUFE UBTLT JO QSPNQU MJTU

�� � !SFUVSO NJYFE /6-- JG VTFS BCPSUT PUIFSXJTF JOUFHFS PG UBTL OVNCFS

�� ��

�� QSPUFDUFE GVODUJPO HFU5BTL/P	=(4%=&OUJUJFT=-JTU*OUFSGBDF �MJTU

�� �TIPX/FYU �TIPX/PSNBM �TIPX$PNQMFUF


�� \

�� �� 3FUVSO UIF � JG QSPWJEFE PO DPNNBOE MJOF

�� �UBTL/P � �UIJT��BSHVNFOU	�UBTL�OVNCFS�
�

�� JG 	 à JT@OVMM	�UBTL/P



�� \

�� SFUVSO 	JOU
�UBTL/P � ��

�� ^

��

�� �� #VJME MJTU PG UBTLT

�� �UBTLT � BSSBZ	
�

�� GPSFBDI 	�MJTU��UBTLT	
 BT �UBTL


�� \

�� JG 	�UBTL��JT$PNQMFUF	



�� \

�� JG 	�TIPX$PNQMFUF


�� �UBTLT<> � 	TUSJOH
�UBTL�

�� ^

�� FMTFJG 	�UBTL��JT/FYU"DUJPO	



�� \

�� JG 	�TIPX/FYU


�� �UBTLT<> � 	TUSJOH
�UBTL�

�� ^

�� FMTFJG 	�TIPX/PSNBM


�� \

�� �UBTLT<> � 	TUSJOH
�UBTL�

�� ^

�� ^

��



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

�� �� -FU VTFS QJDL GSPN MJTU SFUVSO SFTVMU

�� �SFTVMU � QJDL@GSPN@MJTU	�UIJT �UIJT��UBTL/P%FTDSJQUJPO

�� �UBTLT � áDBODFM EP OPU QFSGPSN BDUJPOá
�

�� JG 	�SFTVMU �� ��


�� \

�� SFUVSO OVMM�

�� ^

�� SFUVSO �SFTVMU � ��

�� ^

��  �

7KH FRGH VHHPV SUHWW\ VLPSOH� ,W HYHQ KDV FRPPHQWV� , GRQ٧W WKLQN , QHHG WR H[SODLQ LW�

7HVWLQJ 'R7DVN&RPPDQG

/HW٧V WHVW LW� $JDLQ� PXFK RI WKH XQGHUO\LQJ VXSSRUW FODVVHV DQG PHWKRGV KDYH EHHQ XQLW WHVWHG� 6R
,٧P MXVW JRLQJ WR PDQXDOO\ WHVW WKLQJV�

� _�HTE� BSU HTE�EP �� �BDUJPOT

�

� <0VU0G#PVOET&YDFQUJPO>

� �JOEFY JT PVUTJEF SBOHF

*RRG WKLV LV ZKDW ZH ZDQWHG�

� _�HTE� BSU HTE�EP �M DPOGJH

�

� 5BTL � UP NBSL DPNQMFUF�

�

� �� � 5FTU BEE OFYU BDUJPO

� �� � 5FTU BEE EFGBVMU

� �� � 5FTU BEE UBTL

� �� DBODFM EP OPU QFSGPSN BDUJPO

�

�� 1MFBTF FOUFS B OVNCFS CFUXFFO �����

��

�� %P5BTL BCPSUFE

$JDLQ� ZKDW ZDV H[SHFWHG� OHW٧V PDUN �� DV FRPSOHWH�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

� _�HTE� BSU HTE�EP �M DPOGJH

�

� 5BTL � UP NBSL DPNQMFUF�

�

� �� � 5FTU BEE OFYU BDUJPO

� �� � 5FTU BEE EFGBVMU

� �� � 5FTU BEE UBTL

� �� DBODFM EP OPU QFSGPSN BDUJPO

�

�� 1MFBTF FOUFS B OVNCFS CFUXFFO �����

�� 5BTL �5FTU BEE EFGBVMU� NBSLFE DPNQMFUF�

<HV� 0DQ DUH ZH JRRG RU ZKDW" /HW٧V FKHFN WKH ILOH� VHH KRZ LW ORRNV�

� _�HTE� DBU �IPNF�DIVDL�%PDVNFOUT�HTE�BDUJPOT�UYU

� � /FYU "DUJPOT

� 	5IJOHT UP EP OFYU


�

� � 5FTU BEE OFYU BDUJPO

�

� Y ���������� 5FTU BEE EFGBVMU

�

� � 5FTU BEE UBTL

:KDW WKH KHFN" ,W PDUNHG WKH WDVN FRPSOHWH� EXW LW٧V QRW DW WKH HQG RI WKH ILOH� ,QYDULDEO\� , VWDUW WR
WKLQN WKLQJV DUH DOO JRRG DQG D EXJ MXPSV RXW RI QRZKHUH�

.LOOLQJ WKH %XJ

8SRQ H[DPLQLQJ KRZ WKH OLVW LV VRUWHG� , UHDOL]H VRUWLQJ RFFXUV ZLWKLQ WKH 5BTL$PMMFDUJPOZKHQHYHU
LWHPV DUH DGGHG WR RU UHPRYHG IURP WKH OLVW� :H FRXOG IL[ WKLV D QXPEHU RI ZD\V�

�� )RUFH WKH OLVW WR EH VRUWHG EHIRUH VDYLQJ�
�� &KDQJH RXU %P5BTL$PNNBOE WR UHPRYH WKH WDVN ZKHQ PDUNLQJ LW FRPSOHWH� WKHQ DGG LW EDFN�
�� +DYH WKH 5BTL$PMMFDUJPO DOZD\V UHWXUQ D VRUWHG OLVW�
�� +DYH WKH WDVNV DXWRPDWLFDOO\ VRUW WKH OLVW ZKHQHYHU WKH\ FKDQJH�

+PPP� 6R ZKLFK RQH LV EHVW" 7KH DQVZHU LV ���

7KH ILUVW FKRLFH UHTXLUHV WKH 5PEP3FQPTJUPSZ WR KDYH NQRZOHGJH RI WKH 5BTL$PMMFDUJPO� /LNHZLVH�
�� UHTXLUHV XV WR KDYH NQRZOHGJH LQ WKH %P5BTL$PNNBOE� �� LV YHU\ SUREOHPDWLF EHFDXVH WKHUH٧V QR
ZD\ IRU D WDVN WR NQRZ ZKDW FROOHFWLRQ LW EHORQJV WR�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

��

'RQȇW VSUHDG WKH NQRZOHGJH
8QOLNH UHDO OLIH� ZKHUH LW٧V JRRG WR VKDUH NQRZOHGJH DQG OHDUQ DQG KHOS RWKHUV WR OHDUQ� ZKHQ
SURJUDPPLQJ D JRRG JRDO LV WR NHHS WKLQJV DV VWXSLG DV SRVVLEOH� ,W٧V WKH .,66 SULQFLSOH� EXW PRUH�
<HV� LW٧V DERXW NHHSLQJ WKLQJV GHFRXSOHG�

�KWWS��HQ�ZLNLSHGLD�RUJ�ZLNL�.,66BSULQFLSOH

%HFDXVH DQ\ VROXWLRQ RWKHU WKDQ �� UHTXLUHV RXU FODVVHV WR EH VPDUWHU WKDQ WKH\ QHHG WR EH� OHW٧V MXVW
KDYH WKH 5BTL$PMMFDUJPO WDNH FDUH RI WKLV�

(GLW 5BTL$PMMFDUJPO DQG FKDQJH WKH HFU	
 PHWKRG DQG WKH HFU"MM	
 PHWKRG DV EHORZ�

� � QIQ

� ���

� � 3FUVSO UBTL CBTFE PO JOEFY

� � !QBSBN JOUFHFS �JOEFY � JT GJSTU JUFN JO DPMMFDUJPO

� � !SFUVSO 5BTL*OUFSGBDF 5IF 5PEP 5BTL

� � !UISPXT 0VU0G#PVOET&YDFQUJPO *G �JOEFY PVUTJEF SBOHF

� ��

� QVCMJD GVODUJPO HFU	�JOEFY


� \

�� �UIJT��TPSU5BTLT	
�

�� JG 	�JOEFY � � ]] �JOEFY �� DPVOU	�UIJT��UBTLT



�� \

�� UISPX OFX =0VU0G#PVOET&YDFQUJPO	��JOEFY JT PVUTJEF SBOHF�
�

�� ^

�� SFUVSO �UIJT��UBTLT<�JOEFY>�

�� ^

��

�� ���

�� � 3FUVSO BSSBZ DPOUBJOJOH BMM UBTLT

�� � !SFUVSO BSSBZ

�� ��

�� QVCMJD GVODUJPO HFU"MM	


�� \

�� �UIJT��TPSU5BTLT	
�

�� SFUVSO �UIJT��UBTLT�



&KDSWHU �� � 7KH 'R7DVN&RPPDQG ���

�� ^

��  �

7KLV LV DGGLQJ WKDW �UIJT��TPSU5BTLT	
 DW WKH EHJLQQLQJ RI HDFK PHWKRG� WKXV PDNLQJ VXUH WKH OLVW
LV DOZD\V VRUWHG�

,٧OO OHDYH LW WR \RX WR WHVW DQG PDNH VXUH LW ZRUNV� , GLG DQG LW GRHV�



&KDSWHU �� � 7KH /LVW7DVNV&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FUHDWH WKH OLVW WDVNV FRPPDQG

)LQDOO\� DIWHU SDJHV DQG SDJHV RI PH EODEELQJ DZD\ ZH٧OO VWDUW EHLQJ DEOH WR VHH ZKDW ZH QHHG WR JHW
GRQH�

5HPHPEHU WKLV OLVW ZH PRFNHG XS DERXW �� FKDSWHUV DJR"

� ����������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������������������

� ] � ] :&4 ] 'JOJTI $IBQUFS �� ] %VF 4FQ��� ]

� ] � ] :&4 ] #BMBODF $IFDLCPPL ] ]

� ] � ] ] 4UBSU QSPKFDU GPS XPSME EPNJOBUJPO ] ]

� ] � ] ] 3FBE %S� &WJM�T .FNPJST ] ]

� ] ] EPOF ] 'JOJTI $IBQUFS �� ] %POF ������� ]

� ����������������������������������������������������������������

1RZ WKDW٧V D QLFH ORRNLQJ OLVW� 9HU\ SUHWW\ IRU D FRQVROH DSSOLFDWLRQ� , UHDOO\ FDQ٧W ZDLW WR VWDUW �� RQ
WKH OLVW� %XW , PD\ KDYH WR GR �� ILUVW� :H٧OO VHH�

7KH 3ODQ

%DFN LQ &KDSWHU ��� ZH FDPH XS ZLWK WKH IROORZLQJ�

� � HTE MJTU <�OBNF> ��OFYU ��OPEPOF

� � HTE MT <�OBNF> �O �OE

%XW WR NHHS FRQVLVWHQW ZLWK RWKHU FRPPDQGV ZH٧YH FUHDWHG� ,٧P FKDQJLQJ WKH ��OFYU FRPPDQG WR
��BDUJPO� $OVR� ,٧P QRW OLNLQJ WKH ��OPEPOF RSWLRQ� , GRQ٧W NQRZ� LW٧V MXVW ٴ \HJK� , UHDG LW DV ٦QRG
RQH٧� 6R OHW٧V LPSOHPHQW WKH FRPPDQG DV EHORZ�



&KDSWHU �� � 7KH /LVW7DVNV&RPPDQG ���

� � HTE MJTU <�OBNF> ��BDUJPO ��TLJQ�EPOF

� � HTE MT <�OBNF> �B �Y

7KH SHXGR�FRGH ZH KDG ZDV�

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� -PPQ UISPVHI UBTLT

� *G UBTL OPU GJMUFSFE CZ PQUJPO

� TIPX UBTL

� &OE*G

� &OE-PPQ

3UHWW\ VLPSOH�

&UHDWLQJ WKH /LVW7DVNV&RPPDQG

&UHDWH WKH FRPPDQG VNHOHWRQ�

� _�HTE� BSU DPNNBOE�NBLF -JTU5BTLT$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

8SGDWH -JTU5BTLT$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH /LVW7DVNV&RPPDQG ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 5PEP�

�

� DMBTT -JTU5BTLT$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�MJTU��

� QSPUFDUFE �EFTDSJQUJPO � �-JTU UBTLT���

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF UP EJTQMBZ UBTLT���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �OBNF � �UIJT��HFU-JTU*E	
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	á-JTU5BTLT BCPSUFEá
�

�� SFUVSO�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �OFYU0OMZ � �UIJT��PQUJPO	�BDUJPO�
�

�� �TLJQ%POF � �UIJT��PQUJPO	�TLJQ�EPOF�
�

�� JG 	�OFYU0OMZ BOE �TLJQ%POF


�� \

�� �UIJT��PVUQVU&SSPS#PY	

�� á0QUJPOT ��BDUJPO BOE ��TLJQ�EPOF DBO�U CF VTFE UPHFUIFS�á

�� 
�

�� SFUVSO�

�� ^

��

�� �� (BUIFS SPXT UP EJTQMBZ

�� �SPXT � BSSBZ	
�

�� �SPX/P � ��

�� GPSFBDI 	�MJTU��UBTLT	
 BT �UBTL


�� \

�� JG 	�UBTL��JT$PNQMFUF	





&KDSWHU �� � 7KH /LVW7DVNV&RPPDQG ���

�� \

�� JG 	�TLJQ%POF PS �OFYU0OMZ
 DPOUJOVF�

�� �SPXT<> � BSSBZ	

�� ��

�� �EPOF�

�� �UBTL��EFTDSJQUJPO	


�� �%POF ���UBTL��EBUF$PNQMFUFE	
��GPSNBU	�O�K�Z�


�� 
�

�� ^

�� FMTFJG 	�UBTL��JT/FYU"DUJPO	
 PS à �OFYU0OMZ


�� \

�� �OFYU � 	�UBTL��JT/FYU"DUJPO	

  �:&4� � ���

�� �EVF � 	�UBTL��EBUF%VF	

  

�� �%VF ���UBTL��EBUF%VF	
��GPSNBU	�.�K�
 � ���

�� �SPXT<> � BSSBZ	

�� �SPX/P��

�� �OFYU

�� �UBTL��EFTDSJQUJPO	


�� �EVF

�� 
�

�� ^

�� ^

��

�� �� 0VUQVU B QSFUUZ UBCMF

�� �UJUMF � 	�OFYU0OMZ
  á/FYU "DUJPOTá �

�� 		�TLJQ%POF
  á"DUJWF 5BTLTá � á"MM 5BTLTá
�

�� �UIJT��JOGP	á�UJUMF JO MJTU ���OBNF�=Oá
�

�� JG 	DPVOU	�SPXT
 �� �


�� \

�� �UIJT��FSSPS	á/PUIJOH GPVOEá
�

�� SFUVSO�

�� ^

�� �UBCMF � �UIJT��HFU)FMQFS4FU	
��HFU	�UBCMF�
�

�� �UBCMF

�� ��TFU)FBEFST	BSSBZ	��� �/FYU� �%FTDSJQUJPO� �&YUSB�



�� ��TFU3PXT	�SPXT


�� ��SFOEFS	�UIJT��HFU0VUQVU	

�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �
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�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	BSSBZ	

�� BSSBZ	�BDUJPO� �B� *OQVU0QUJPO��7"-6&@/0/&

�� �4IPX POMZ OFYU BDUJPOT�� OVMM


�� BSSBZ	�TLJQ�EPOF� �Y� *OQVU0QUJPO��7"-6&@/0/&

�� �4LJQ DPNQMFUFE BDUJPOT�� OVMM


�� 
 QBSFOU��HFU0QUJPOT	

�

�� ^

�� ^

��  �

:KDW WKH FRGH GRHV

/LQHV � � ��
$OO SUHWW\ VWDQGDUG VWXII WKDW GRHVQ٧W QHHG H[SODQDWLRQ�

/LQHV �� � ��
+HUH ZH SXOO WKH RSWLRQV DQG LI ERWK ��BDUJPO DQG ��TLJQ�EPOF DUH SUHVHQW� DQ HUURU LV
GLVSOD\HG� ,W GRHVQ٧W UHDOO\ PDNH VHQVH WR DOORZ ERWK RI WKRVH�

/LQHV �� � ��
7KLV ORRS LV EXLOGLQJ DQ DUUD\ RI DUUD\V� 7KH GDWD WKDW ZLOO EH GLVSOD\HG LQ RXU WDEOH�

/LQHV �� � ��
:H RXWSXW WKH WLWOH DQG WKH SUHWW\ WDEOH

/LQHV �� � ��
:H UHWXUQ WKH RSWLRQV WKLV FRPPDQG WDNHV�

(GLW TUBSU�BSUJTBO�QIQ DQG WHOO DUWLVDQ DERXW WKH QHZ FRPPDQG�



&KDSWHU �� � 7KH /LVW7DVNV&RPPDQG ���

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU5BTLT$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

��

��  �

7KDW٧V LW� 5XQ LW� ,W ZRUNV�

7HVWLQJ WKH /LVW7DVNV&RPPDQG

+HUH٧V VRPH H[DPSOHV RI PH MXVW OLVWLQJ WDVNV� <RXU RXWSXW PD\ ORRN GLIIHUHQW�

� _�HTE� BSU HTE�MJTU �BDUJPOT

� "MM 5BTLT JO MJTU ��BDUJPOT�

�

� ��������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ��������������������������������������������������

� ] � ] :&4 ] 5FTU BEE OFYU BDUJPO ] ]

� ] � ] ] "OPUIFS UFTU ] ]

� ] � ] ] 4PNFUIJOH ] %VF 0DU�� ]

�� ] � ] ] 5FTU BEE UBTL ] ]

�� ] ] EPOF ] 5FTU BEE EFGBVMU ] %POF ������� ]

�� ��������������������������������������������������

�� _�HTE� BSU HTE�MJTU �BDUJPOT ��BDUJPO

�� /FYU "DUJPOT JO MJTU ��BDUJPOT�

��

�� �������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� �������������������������������������������

�� ] � ] :&4 ] 5FTU BEE OFYU BDUJPO ] ]

�� �������������������������������������������

�� _�HTE� BSU HTE�MJTU �BDUJPOT �Y

�� "DUJWF 5BTLT JO MJTU ��BDUJPOT�

��



&KDSWHU �� � 7KH /LVW7DVNV&RPPDQG ���

�� �����������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� �����������������������������������������������

�� ] � ] :&4 ] 5FTU BEE OFYU BDUJPO ] ]

�� ] � ] ] "OPUIFS UFTU ] ]

�� ] � ] ] 4PNFUIJOH ] %VF 0DU�� ]

�� ] � ] ] 5FTU BEE UBTL ] ]

�� �����������������������������������������������

+H\� 7KLV WKLQJ LV VWDUWLQJ WR EHFRPH XVDEOH�



&KDSWHU �� � (DWLQJ 2XU 2ZQ 'RJ )RRG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW XVLQJ RXU DSSOLFDWLRQ WR WUDFN ZKDW WR GR�

:KDW LV (DWLQJ <RXU 2ZQ 'RJ )RRG

(DWLQJ RQH٧V RZQ GRJIRRG EDVLFDOO\ PHDQV XVLQJ WKH SURGXFW EHLQJ GHYHORSHG� ,W٧V DOVR FDOOHG
GRJIRRGLQJ� +HUH٧V D IHZ H[DPSOHV�

,Q WKH HDUO\ ����V� 0LFURVRIW IRUFHG WKH :LQGRZV 17 WHDPV WR XVH WKH 26 WKH\ ZHUH GHYHORSLQJ�
(YHQ WKRXJK LW ZDV D SDLQIXO� FUDVK�SURQH WLPH HYHQWXDOO\ WKH\ ZRUNHG RXW WKH NLQNV �ZHOO� PRVW RI
WKHP��

$SSOH VXSSRVHGO\ JRW ULG RI DOO W\SHZULWHUV EDFN LQ ����� IRUFLQJ DOO LQ�KRXVH W\SLQJ WR RFFXU RQ WKHLU
RZQ SURGXFWV�

, PRVW RIWHQ XVH LW LQ V\VWHPV , EXLOG E\ FRQVXPLQJ WKH V\VWHP٧V RZQ$3,� ,Q RWKHU ZRUGV LI D IXQFWLRQ
LV H[SRVHG WR D XVHU �YLD ZHE LQWHUIDFH RU FRQVROH� DQG WKH IXQFWLRQDOLW\ LV DOVR H[SRVHG YLD $3,� ,
EXLOG WKH ZHE LQWHUIDFH RU FRQVROH DSS WR XVH WKH $3,�

6R OHW٧V XVH WKH *HWWLQJ 6WXII 'RQH DSSOLFDWLRQ� DV LW LV QRZ� WR VWDUW WUDFNLQJ ZKDW QHHGV WR KDSSHQ
ZLWKLQ WKH *HWWLQJ 6WXII 'RQH DSSOLFDWLRQ�

6HWWLQJ XS WKH JVG WRGR OLVW

)LUVW FUHDWH D QHZ OLVW QDPHG JVG

� _�HTE� BSU HTE�DSFBUF �HTE �U á(FUUJOH 4UVGG %POFá =

� � �T á5IJOHT UP EP JO UIF HTE BQQá

� -JTU �HTE� TVDDFTTGVMMZ DSFBUF

1RZ DGG WKH IROORZLQJ WDVNV WR LW�



&KDSWHU �� � (DWLQJ 2XU 2ZQ 'RJ )RRG ���

� _�HTE� BSU HTE�BEEUBTL á-JTU UBTLT JO -JTU"MM$PNNBOEá �HTE

� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

� _�HTE� BSU HTE�BEEUBTL á$SFBUF "SDIJWF-JTU$PNNBOEá �HTE

� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

� _�HTE� BSU HTE�BEEUBTL á$SFBUF 6OBSDIJWF-JTU$PNNBOEá �HTE

� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

� _�HTE� BSU HTE�BEEUBTL á$SFBUF 3FOBNF-JTU$PNNBOEá �HTE

� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

� _�HTE� BSU HTE�BEEUBTL á$SFBUF &EJU5BTL$PNNBOEá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF 3FNPWF5BTL$PNNBOEá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF .PWF5BTL$PNNBOEá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF TIFMM HTE TDSJQUá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF XFC BQQMJDBUJPO XJSFGSBNFá �HTE

:KDW٧V RXU WRGR OLVW ORRN OLNH QRZ"

� _�HTE� BSU HTE�MJTU �HTE

� "MM 5BTLT JO MJTU ��HTE�

�

� �������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� �������������������������������������������������������

� ] � ] ] $SFBUF "SDIJWF-JTU$PNNBOE ] ]

� ] � ] ] $SFBUF &EJU5BTL$PNNBOE ] ]

� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] � ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� �������������������������������������������������������

/RRNLQJ JRRG� , ZDQW WR ZRUN RQ WKH $UFKLYH�8QDUFKLYH QH[W DQG WKHUH٧V VRPHWKLQJ WKDW٧V EXJJLQJ
PH DERXW WKH RXWSXW� ,W٧V WKDW EODQN OLQH DIWHU LW GLVSOD\V WKH WLWOH $OO 7DVNV LQ OLVW �ن�JVGم /HW٧V
UHPRYH WKDW EODQN OLQH VR LW PDWFKHV RXW WKH BSU HTE�MJTUBMM FRPPDQG ORRNV�



&KDSWHU �� � (DWLQJ 2XU 2ZQ 'RJ )RRG ���

+PPP� 'DQJ LW� :H FDQ٧W HGLW D WDVN \HW� :HOO� WKDW ZLOO EH WKH QH[W FKDSWHU� $IWHU , FDQ HGLW WKH OLVW
WKHQ ,٧OO PRYH WR WKH $UFKLYH�8QDUFKLYH�

)RU QRZ� OHWV MXVW DGG WKH EODQN OLQH WDVN� $QG VHH RXU OLVW RI WDVNV�

� _�HTE� BSU HTE�BEEUBTL á3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMFá �B �HTE

� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE�

� _�HTE� BSU HTE�MJTU �HTE

� "MM 5BTLT JO MJTU ��HTE�

�

� ��������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ��������������������������������������������������������������

� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF "SDIJWF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF &EJU5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] �� ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ��������������������������������������������������������������

&RRO� :H٧UH QRZ GRJIRRGLQJ�



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FUHDWHG WKH (GLW7DVN&RPPDQG

7KH 3ODQ

7KH RULJLQDO WKRXJKWV RQ WKH FRQVROH FRPPDQG ZHUH�

� � HTE FEJU <�OBNF> � áUIF EFTDSJQUJPOá ��OFYU<�PGG>

� � HTE FE <�OBNF> � áUIF EFTDSJQUJPOá �O<�PGG>

� � HTE FE <�OBNF>

%XW� WR EH FRQVLVWHQW , ZDQW WR PDNH LW WKLV�

� � HTE FEJU <UBTL�OVNCFS> <�OBNF> ��EFTD�áUIF EFTDSJQUJPOá ��BDUJPO<�PGG>

� � HTE FE

,٧P FKDQJLQJ WKH GHVFULSWLRQ WR EH DQ RSWLRQ LQVWHDG RI DQ DUJXPHQW� 7KH OLVW QDPH ZLOO EH SURPSWHG
LI QRW SURYLGHG� OLNHZLVH WKH WDVN�QXPEHU ZLOO EH SURPSWHG� $QG� LI QRWKLQJ٧V SURYLGHG� WKHQ ERWK
WKH GHVFULSWLRQ DQG DFWLRQ ZLOO EH SURPSWHG�

7KH SVHXGR�FRGH ZDV�

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� *G OP UBTL � TQFDJGJFE

� 1SPNQU GPS UBTL �

� 1SPNQU GPS OFX EFTDSJQUJPO

� 1SPNQU GPS *T /FYU "DUJPO

� &OE

� 4BWF 5BTL %FTDSJQUJPO

�� 4BWF /FYU"DUJPO JG OFFEFE

�� 4BWF MJTU



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

$GGLQJ D VWU�ERRO�� KHOSHU

6LQFH WKH ��BDUJPO RSWLRQ ZLOO WDNH D RQ� RII� \HV� QR� WUXH� IDOVH� W\SH YDOXH� /HW٧V VWDUW E\ DGGLQJ D
KHOSHU WKDW PDNHV WKLV HDV\�

(GLW IFMQFST�QIQ DQG DGG WKH IROORZLQJ IXQFWLRQ�

� � QIQ

� ���

� � 3FUVSOT 536& JG UIF TUSJOH JT B USVF WBMVF

� ��

� GVODUJPO TUS�CPPM	�WBMVF


� \

� SFUVSO GJMUFS@WBS	�WBMVF '*-5&3@7"-*%"5&@#00-&"/
�

� ^

�  �

7KLV IXQFWLRQ XVHV WKH 3+3 EXLOW LQ ERROHDQ YDOLGDWRU�

(GLW )FMQFST5FTU�QIQ DQG DGG WKH IROORZLQJ WHVW PHWKRG�

� � QIQ

� QVCMJD GVODUJPO UFTU4US�#PPM	


� \

� �UIJT��BTTFSU5SVF	TUS�CPPM	�ZFT�

�

� �UIJT��BTTFSU5SVF	TUS�CPPM	�5SVF�

�

� �UIJT��BTTFSU5SVF	TUS�CPPM	���

�

� �UIJT��BTTFSU5SVF	TUS�CPPM	�P/�

�

� �UIJT��BTTFSU'BMTF	TUS�CPPM	�Y�

�

� �UIJT��BTTFSU'BMTF	TUS�CPPM	��

�

�� �UIJT��BTTFSU'BMTF	TUS�CPPM	���

�

�� �UIJT��BTTFSU'BMTF	TUS�CPPM	�OP�

�

�� �UIJT��BTTFSU'BMTF	TUS�CPPM	�GBMTF�

�

�� �UIJT��BTTFSU'BMTF	TUS�CPPM	�PGG�

�

�� ^

��  �



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

5XQ SKSXQLW WR WHVW

� _�HTE� QIQVOJU

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

�

� $POGJHVSBUJPO SFBE GSPN �IPNF�DIVDL�HTE�QIQVOJU�YNM

�

� ������������������������������������������������������������

�

� 5JNF� ��� NT .FNPSZ� �����.C

�

�� 0, 	�� UFTUT ��� BTTFSUJPOT


2ND\� DOO JRRG�

&UHDWLQJ WKH (GLW7DVN&RPPDQG

)LUVW� FUHDWH WKH FRPPDQG VNHOHWRQ�

� _�HTE� BSU DPNNBOE�NBLF &EJU5BTL$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

8SGDWH &EJU5BTL$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

� DMBTT &EJU5BTL$PNNBOE FYUFOET $PNNBOE#BTF \

�

�� QSPUFDUFE �OBNF � �HTE�FEJU��

�� QSPUFDUFE �EFTDSJQUJPO � �&EJU B UBTL���

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF XJUI UBTL UP FEJU���

�� QSPUFDUFE �UBTL/P%FTDSJQUJPO � �5BTL � UP FEJU���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� 4IPVME XF QSPNQU GPS FWFSZUIJOH 

�� �QSPNQU"MM � BMM@OVMM	

�� �UIJT��BSHVNFOU	��OBNF�


�� �UIJT��BSHVNFOU	�UBTL�OVNCFS�


�� �UIJT��PQUJPO	�EFTDSJQU�


�� �UIJT��PQUJPO	�BDUJPO�


�� 
�

��

�� �� (FU MJTU

�� �OBNF � �UIJT��HFU-JTU*E	
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	á&EJU5BTL BCPSUFEá
�

�� SFUVSO�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �� (FU UBTL�OVNCFS

�� �UBTL/P � �UIJT��HFU5BTL/P	�MJTU USVF USVF GBMTF
�

�� JG 	JT@OVMM	�UBTL/P



�� \



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

�� �UIJT��PVUQVU&SSPS#PY	á&EJU5BTL BCPSUFEá
�

�� SFUVSO�

�� ^

��

�� �DVSS%FTDSJQU � �MJTU��UBTL(FU	�UBTL/P �EFTDSJQUJPO�
�

�� �DVSS"DUJPO � �MJTU��UBTL(FU	�UBTL/P �JT/FYU"DUJPO�
�

��

�� �� 1SPNQU GPS EFTDSJQUJPO BOE OFYU BDUJPO

�� JG 	�QSPNQU"MM


�� \

�� �DVSS"DUJPO4UBUF � 	�DVSS"DUJPO
  �JT� � �JT OPU��

�� �UIJT��MJOF	á$VSSFOU EFTDSJQUJPO� �DVSS%FTDSJQUá
�

�� �EFTDSJQU � �UIJT��BTL	á/FX EFTDSJQUJPO 	FOUFS UP TLJQ
 á
�

�� �UIJT��MJOF	á5BTL �DVSS"DUJPO4UBUF DVSSFOUMZ B /FYU "DUJPO�á
�

�� �OFYU � �UIJT��BTL	á*T /FYU "DUJPO 	FOUFS TLJQ ZFT PS OP
 á
�

�� ^

��

�� �� 1VMM EFTDSJQUJPO BOE OFYU BDUJPO GSPN DPNNBOE

�� FMTF

�� \

�� �EFTDSJQU � �UIJT��PQUJPO	�EFTDSJQU�
�

�� �OFYU � �UIJT��PQUJPO	�BDUJPO�
�

�� ^

�� �BDUJPO � JT@OVMM	�OFYU
  OVMM � TUS�CPPM	�OFYU
�

��

�� JG 		JT@OVMM	�EFTDSJQU
 ]] �EFTDSJQU �� �DVSS%FTDSJQU
 ��

�� 	JT@OVMM	�BDUJPO
 ]] �BDUJPO �� �DVSS"DUJPO



�� \

�� �UIJT��PVUQVU&SSPS#PY	á/PUIJOH DIBOHFEá
�

�� SFUVSO�

�� ^

��

�� �� .BLF DIBOHFT BOE TBWF UIF MJTU

�� �UBTL � �MJTU��UBTL	�UBTL/P
�

�� JG 	 à JT@OVMM	�BDUJPO



�� \

�� �UBTL��TFU*T/FYU"DUJPO	�BDUJPO
�

�� ^

�� JG 	 à JT@OVMM	�EFTDSJQU



�� \

�� �UBTL��TFU%FTDSJQUJPO	�EFTDSJQU
�

�� ^



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

�� �MJTU��TBWF	USVF
�

��

�� �UIJT��JOGP	á5BTL JO �OBNF VQEBUFE UP� á�	TUSJOH
�UBTL
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	BSSBZ	

�� BSSBZ	�EFTDSJQU� �E� *OQVU0QUJPO��7"-6&@3&26*3&%

�� �/FX EFTDSJQUJPO GPS UBTL��


��� BSSBZ	�BDUJPO� �B� *OQVU0QUJPO��7"-6&@3&26*3&%

��� �*T UBTL B OFYU BDUJPO 	ZFT]OP
��


��� 
 QBSFOU��HFU0QUJPOT	

�

��� ^

��� ^

���  �

/LQHV � � ��
$OO VWDQGDUG VWXII ZH٧YH EHHQ GRLQJ

/LQHV �� � ��
:H ZDQW WR NQRZ LI QR RSWLRQV RU DUJXPHQWV ZHUH SDVVHG� 7KLV ZLOO WULJJHU SURPSWLQJ IRU WKH
GHVFULSWLRQ DQG QH[W DFWLRQ�

/LQHV �� � ��
$JDLQ� VWXII ZH٧YH GLG EHIRUH LQ RWKHU FRPPDQGV�

/LQHV �� � ��
:H٧UH VWDVKLQJ WKH WDVN٧V FXUUHQW GHVFULSWLRQ DQG QH[W DFWLRQ VWDWXV�

/LQHV �� � ��
+HUH ZH٧UH HLWKHU SURPSWLQJ IRU WKH GHVFULSWLRQ DQG QH[W DFWLRQ� RU SXOOLQJ WKH YDOXHV IURP
DQ\ RSWLRQV SDVVHG�

/LQH ��
�DFWLRQ ZLOO HLWKHU EH QXOO� WUXH� RU IDOVH

/LQHV �� � ��
,I QRWKLQJ ZDV FKDQJHG� WKHQ RXWSXW D ELJ UHG ER[ VD\LQJ VR



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

/LQHV �� � ��
+HUH ZH SXOO WKH WDVN REMHFW DQG XSGDWH LW DV QHHGHG� 6LQFH 3+3 XVHV UHIHUHQFHV IRU REMHFWV�
WKH WDVN VWLOO LV LQ WKH OLVW٧V FROOHFWLRQ� :H GR WKLV EHFDXVH UHIHUHQFLQJ LW E\ D QXPEHU LV OLNHO\
WR FKDQJH LI ZH FKDQJH WKH GHVFULSWLRQ RU WKH QH[W DFWLRQ VWDWXV�

/LQH ��
6LQFH ZH FKDQJHG WKH WDVN RXWVLGH WKH OLVW� WKH OLVW GRHVQ٧W NQRZ DERXW WKH FKDQJH DQG GLGQ٧W
PDUN LWVHOI GLUW\� 7KXV� ZH٧OO UHIDFWRU WKH VDYH�� PHWKRG WR WDNH DQ RSWLRQDO �IRUFH IODJ WR IRUFH
VDYLQJ HYHQ LI QRW GLUW\�

/LQHV �� � ���
7KH UHVW RI WKH ILOH LV SUHWW\ VWDQGDUG VWXII

0DNH DUWLVDQ DZDUH RI &EJU5BTL$PNNBOE E\ PDNLQJ \RXU TUBSU�BSUJTBO�QIQ PDWFK
ZKDW٧V EHORZ

� � QIQ

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU5BTLT$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

��  �

5HIDFWRULQJ 7RGR/LVW VDYH��

%HIRUH DFWXDOO\ WHVWLQJ WKLV� ZH QHHG WR JR DQG UHIDFWRU WKDW VDYH�� PHWKRG WR DOORZ D QHZ� RSWLRQDO
RSWLRQ� (DV\ DQG TXLFN WR GR�

(GLW -JTU*OUFSGBDF�QIQ DQG FKDQJH WKH TBWF	
 GHILQLWLRQ OLNH EHORZ�



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

� � QIQ

� ���

� � 4BWF UIF UBTL MJTU

� � !QBSBN CPPM �GPSDF 'PSDF TBWJOH FWFO JG MJTU JTO�U EJSUZ

� � !SFUVSO -JTU*OUFSGBDF GPS NFUIPE DIBJOJOH

� ��

� QVCMJD GVODUJPO TBWF	�GPSDF � GBMTF
�

�  �

(GLW 5PEP-JTU�QIQ DQG FKDQJH WKH LPSOHPHQWDWLRQ RI TBWF	
 DV VSHFLILHG EHORZ�

� � QIQ

� ���

� � 4BWF UIF MJTU

� � !QBSBN CPPM �GPSDF 'PSDF TBWJOH FWFO JG MJTU JTO�U EJSUZ

� � !SFUVSO �UIJT 'PS NFUIPE DIBJOJOH

� � !UISPXT 3VOUJNF&YDFQUJPO *G DBOOPU TBWF�

� ��

� QVCMJD GVODUJPO TBWF	�GPSDF � GBMTF


� \

�� JG 	�UIJT��JT%JSUZ ]] �GPSDF


��

�� �� SFTU PG GJMF JT UIF TBNF

��  �

1RZ� ZDVQ٧W WKDW D SDLQOHVV UHIDFWRULQJ" , FRXOG KDYH GRQH WKLV ZKHQ WKH 5PEP-JTU FODVV ZDV FUHDWHG�
EDFN LQ &KDSWHU ��� , ZDVQ٧W DZDUH WKDW ,٧G QHHG WR IRUFH D OLVW WR VDYH�

,Q VRPH ZD\V , GRQ٧W OLNH GRLQJ WKLV� ,W IRUFHV XV WR NQRZ WKH LPSOHPHQWDWLRQ GHWDLOV RI WKH 5PEP-JTU
DQG ZH PXVW XVH WKLV NQRZOHGJH WR FRGH WKH LPSOHPHQWDWLRQ KRZ LW ZDV FRGHG�

6R ZKDW٧V WKH DOWHUQDWLYH" 7R NHHS WKLV GHWDLO WRWDOO\ ZLWKLQ WKH 5PEP-JTU LWVHOI� 2QH ZD\ WR GR WKLV
ZRXOG EH WR NHHS WKH VWDUWLQJ VWDWH RI DOO WDVNV �WKH SRVLWLRQ� WKH GHVFULSWLRQ� HWF�� DQG ZKHQHYHU WKH
5PEP-JTU ZDQWV WR VDYH LWVHOI LW FRXOG FKHFN DOO WKH VWDUWLQJ VWDWHV ZLWK WKH H[LVWLQJ VWDWHV RI WKH
FODVVHV� 7KDW٧V D SHUIHFWO\ DFFHSWDEOH DOWHUQDWLYH� %XW ,٧P QRW JRLQJ EDFN WR FKDQJH WKH FRGH QRZ�

7HVWLQJ (GLW7DVN

7R WHVW ٴ MXVW SOD\ DURXQG ZLWK WKH HGLW WDVN� 7U\ JRLQJ WKURXJK DOO WKH SRVVLEOH SHUPXWDWLRQV RI
XVDJH�



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

,W VHHPV WR ZRUN ILQH IRU PH �QRWLFH WKH ZLVK\ ZDVK\ ZD\ , VDLG WKLV ٴ ٢VHHPV WR ZRUN ILQH٣ WKDW٧V
VWDQGDUG SURJUDPPHU VSHDN� ,W٧V XVHG EHFDXVH DOWKRXJK ,٧P FRQILGHQW LW LV ZRUNLQJ� ,٧P QRW �����
EHW�P\�OLIH�RQ�LW SRVLWLYH� ,I \RX ILQG D EXJ� OHW PH NQRZ��

'RJIRRGLQJ

/HW٧V PDUN WKH (GLW7DVN&RPPDQG DV GRQH� $QG QRZ ZH FDQ PRYH WKH $UFKLYH/LVW&RPPDQG DQG
8QDUFKLYH/LVW&RPPDQG DV QH[W DFWLRQV�

%HORZ LV KRZ , GLG LW� 1RWH LI \RXU OLVW LV GLIIHUHQW WKH QXPEHUV PD\ EH GLIIHUHQW�

� _�HTE� BSU HTE�MJTU �HTE

� "MM 5BTLT JO MJTU ��HTE�

�

� ��������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ��������������������������������������������������������������

� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

� ] � ] ] $SFBUF "SDIJWF-JTU$PNNBOE ] ]

� ] � ] ] $SFBUF &EJU5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] �� ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ��������������������������������������������������������������

�� _�HTE� BSU HTE�FEJU � �HTE ��BDUJPO�ZFT

�� 5BTL JO HTE VQEBUFE UP� � $SFBUF "SDIJWF-JTU$PNNBOE

�� _�HTE� BSU HTE�FEJU � �HTE ��BDUJPO�ZFT

�� 5BTL JO HTE VQEBUFE UP� � $SFBUF 6OBSDIJWF-JTU$PNNBOE

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

��

�� ��������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF "SDIJWF-JTU$PNNBOE ] ]



&KDSWHU �� � 7KH (GLW7DVN&RPPDQG ���

�� ] � ] :&4 ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] ]

�� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF &EJU5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] �� ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ��������������������������������������������������������������

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �$SFBUF &EJU5BTL$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

��

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF "SDIJWF-JTU$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] ]

�� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] � ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ��������������������������������������������������������������������

$QG ,٧P UHPLQGHG WR UHPRYH WKDW EODQN OLQH DIWHU JVG�OLVW WLWOH E\ GRLQJ WKLV� , KDG WRWDOO\ IRUJRW
DERXW WKDW� EXW VLQFH LW٧V RQ WKH OLVW QRZ , NQRZ LW٧OO JHW GRQH�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG
DQG 8QDUFKLYH/LVW&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO FUHDWHG WKH $UFKLYH/LVW&RPPDQG DQG LWV FRPSOHPHQW� WKH 8QDU�
FKLYH/LVW&RPPDQG�

7KH 3ODQ

7KH RULJLQDO WKRXJKWV RQ WKH FRQVROH FRPPDQGV ZHUH�

� � HTE BSDIJWF

� � HTE VOBSDIJWF

3UHWW\ VLPSOH� 7KH JRDO RI DUFKLYLQJ OLVWV LV WR PRYH LW LQWR WKH BSDIJWFE GLUHFWRU\� 5HPHPEHU�
DUFKLYHG OLVWV FDQQRW EH HGLWHG١QR QHZ WDVNV� QR WDVN HGLWLQJ� DQG QR OLVW HGLWLQJ� /HW٧V VD\ \RX KDYH
D SURMHFW \RX ZDQW WR SXW RQ KROG WR PD\EH� VRPHGD\ JHW EDFN WR� $UFKLYH LW DZD\� <RX FDQ DOZD\V
XQDUFKLYH LW ZKHQ WKH SURMHFW EHFRPHV DFWLYH DJDLQ�

7KH 3VHXGR�FRGH IRU DUFKLYLQJ D OLVW ZDV�

� 1SPNQU VTFS GPS MJTU�JE

� *G BSDIJWFE WFSTJPO FYJTUT

� 8BSO XJMM PWFSXSJUF

� &OE*G

� "TL JG UIFZ�SF TVSF

� -PBE FYJTUJOH MJTU

� 4BWF MJTU BT BSDIJWF

� %FMFUF FYJTUJOH MJTU

$V ,٧P ZULWLQJ WKLV , KDG WKH WKRXJKW ٢&KXFN� VKRXOG WKHUH EH D ٙIRUFH RSWLRQ٣� , DQVZHUHG P\VHOI
٢1RSH�٣ 7KH UHDVRQ , GRQ٧W KDYH D ١IRUFH RSWLRQ ZKHQ DUFKLYLQJ D OLVW LV EHFDXVH DUFKLYLQJ LVQ٧W
VRPHWKLQJ VHW XS WR EH DXWRPDWHG� ,I ODWHU , FKDQJHP\PLQG� WKHQ ,٧G QHHG WR DGG WKH �OBNF DUJXPHQW
IRU ��GPSDF WR PDNH DQ\ VHQVH�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

+PPP� ,٧P UHUHDGLQJ WKDW SDUDJUDSK DQG ZRQGHULQJ KRZ FOHDU P\ PHDQLQJ LV� 7KH SULPDU\
SXUSRVH RI D ��GPSDF RSWLRQ LV WR HOLPLQDWH SURPSWLQJ EHFDXVH LW٧V D FRPPDQG \RX ZDQW WR FDOO
DXWRPDWLFDOO\� OLNH LQ D VKHOO VFULSW RU EDWFK ILOH� ,I , SURYLGHG D ��GPSDF RSWLRQ ZLWKRXW WKH �OBNF

DUJXPHQW� \RX٧G VWLOO EH SURPSWHG IRU WKH OLVW٧V QDPH�

$Q\ZD\ ٴ QRW JRQQD GR D IRUFH RSWLRQ ULJKW QRZ�

7KH 3VHXGR�FRGH IRU XQDUFKLYLQJ D OLVW ZDV�

� 1SPNQU VTFS GPS BSDIJWFE MJTU�JE

� *G VOBSDIJWFE WFSTJPO FYJTUT

� 8BSO XJMM PWFSXSJUF

� &OE*G

� "TL JG UIFZ�SF TVSF

� -PBE FYJTUJOH MJTU

� 4BWF MJTU BT VOBSDIJWF

� %FMFUF FYJTUJOH BSDIJWFE MJTU

7KH XQDUFKLYH ORJLF LV SUHWW\ PXFK WKH VDPH ORJLF DV DUFKLYLQJ ORJLF� 7KH GLIIHUHQFH LV WKH OLVW٧V
ORFDWLRQ� <RX VHH ZK\ ZH٧UH GRLQJ WKHVH WZR FRPPDQGV WRJHWKHU"

&UHDWLQJ WKH &RPPDQGV

)LUVW� FUHDWH WKH FRPPDQG VNHOHWRQ IRU HDFK FRPPDQG�

� _�HTE� BSU DPNNBOE�NBLF "SDIJWF-JTU$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

� _�HTE� BSU DPNNBOE�NBLF 6OBSDIJWF-JTU$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

7KHQ DGG WKH FRPPDQGV WR TUBSU�BSUJTBO�QIQ



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

� � QIQ

�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="SDIJWF-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU5BTLT$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6OBSDIJWF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

��

��  �

8SGDWLQJ $UFKLYH/LVW&RPPDQG

(GLW WKH QHZO\ FUHDWHG "SDIJWF-JTU$PNNBOE�QIQ ILOH WR PDWFK WKH IROORZLQJ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF $POGJH�

� VTF 5PEP�

�

� DMBTT "SDIJWF-JTU$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�BSDIJWF��

� QSPUFDUFE �EFTDSJQUJPO � �"SDIJWF B UPEP MJTU���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� (FU MJTU OBNF UP BSDIJWF

�� �OBNF � �UIJT��BTL'PS-JTU*E	
�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	��"SDIJWF BCPSUFE��
�

�� SFUVSO�

�� ^

�� JG 	$POGJH��HFU	�UPEP�EFGBVMU-JTU�
 �� �OBNF


�� \

�� �UIJT��PVUQVU&SSPS#PY	�$BOOPU BSDIJWF EFGBVMU MJTU�
�

�� SFUVSO�

�� ^

��

�� �� 8BSO JG MJTU FYJTUT

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�OBNF USVF



�� \

�� �NTH � á8"3/*/(à=O=Oá

�� � á "O BSDIJWFE WFSTJPO PG UIF MJTU ��OBNF� FYJTUT�=Oá

�� � á 5IJT BDUJPO XJMM EFTUSPZ UIF PME BSDIJWFE WFSTJPO�á�

�� �UIJT��PVUQVU&SSPS#PY	�NTH
�

�� ^

�� �SFTVMU � �UIJT��BTL	

�� á"SF ZPV TVSF ZPV XBOU UP BSDIJWF ��OBNF� 	ZFT�OP
 á
�

�� JG 	 à TUS�CPPM	�SFTVMU



�� \

�� �UIJT��PVUQVU&SSPS#PY	��"SDIJWF BCPSUFE��
�

�� SFUVSO�

�� ^

��

�� �� "SDIJWF UIF MJTU

�� �MJTU � 5PEP��HFU	�OBNF
�

�� �MJTU��BSDIJWF	
�

�� �UIJT��JOGP	á-JTU ��OBNF� IBT CFFO BSDIJWFEá
�

�� ^

��

�� ���

�� � /P BSHVNFOUT�

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

��

�� ���



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

�� � /P PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

�� ^

��  �

/LQHV � � �
6WDQGDUG VHWXS VWXII

/LQHV �� � ��
+HUH ZH XVH WKH $PNNBOE#BTF PHWKRG BTL'PS-JTU*E	
 WR JHW WKH QDPH RI WKH OLVW� 7KLV ZLOO
SURPSW WKH XVHU� ,I WKH\ FKRRVH FDQFHO ZH FDWFK LW� $OVR� LI WKH\ WU\ WR DUFKLYH WKH GHIDXOW OLVW�
ZH GRQ٧W OHW WKHP�

/LQHV �� � ��
,I D OLVW RI WKH VDPH QDPH DOUHDG\ H[LVWV� WKHQ ZH RXWSXW D ELJ� UHG ZDUQLQJ ER[� 5HJDUGOHVV�
ZH DVN LI WKH\٧UH VXUH� ,I WKH\ GRQ٧W W\SH ٦\HV٧ �RU VRPH VWULQJ HTXLYDOHQW� WKHQ ZH DERUW�

/LQHV �� � ��
6LQFH WKH -JTU*OUFSGBDF KDV DQ BSDIJWF	
 PHWKRG� ZH XVH WKDW WR DUFKLYH WKH OLVW LQVWHDG RI
IROORZLQJ RXU SVHXGR�FRGH�

/LQHV �� WR WKH HQG
7KH UHVW RI WKH ILOH UHWXUQV HPSW\ DUUD\V IRU DUJXPHQWV DQG RSWLRQV� :H٧UH QRW WDNLQJ DQ\
DUJXPHQWV RU RSWLRQV IRU WKLV XWLOLW\�

*LYH LW D WU\

&UHDWH D OLVW� DUFKLYH LW� &UHDWH D OLVW RI WKH VDPH QDPH DQG DUFKLYH LW� ,W DOO VHHPV WR ZRUN JUHDW ٴ

ٴ EXW ٴ

7KHUH٧V D VWLQNLQJ EXJ LQ &RPPDQG%DVH� 8JJK�

)L[LQJ WKH &RPPDQG%DVH EXJ

7KH SUREOHP LV ZLWK WKH BTL'PS-JTU*E	
� ,I WKHPHWKRG SURPSWV IRU D OLVW� LW XVHV WKH SURPSW� ٢&KRRVH
ZKLFK OLVW WR GHVWUR\�٣ DQG WKH FDQFHO RSWLRQ VD\V ٢FDQFHO � GR QRW GHVWUR\ D OLVW٣�

:H GRQ٧W ZDQW WKDW� 6R OHW٧V IL[ LW LQ VXFK D ZD\ WKDW H[LVWLQJ FRGH ZRQ٧W EUHDN�

8SGDWH $PNNBOE#BTF�QIQ DQG PDNH WKH WRS RI WKH ILOH PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF $POGJH�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

�� DMBTT $PNNBOE#BTF FYUFOET $PNNBOE \

��

�� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF���

�� QSPUFDUFE �UBTL/P%FTDSJQUJPO � OVMM�

�� QSPUFDUFE �BTL'PS-JTU"DUJPO � �EFTUSPZ��

��

�� ���

�� � $POTUSVDUPS

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� QBSFOU��@@DPOTUSVDU	
�

�� �UIJT��SFQPTJUPSZ � "QQ��NBLF	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� ^

��

�� ���

�� � 1SPNQU UIF VTFS GPS B MJTU JE

�� � !QBSBN CPPM �FYJTUJOH 1SPNQU GPS FYJTUJOH MJTU PS OFX MJTU 

�� � !QBSBN CPPM �BMMPX$BODFM "MMPX VTFS UP DBODFM

�� � !SFUVSO NJYFE TUSJOH MJTU JE PS OVMM JG VTFS DBODFMT

�� ��

�� QVCMJD GVODUJPO BTL'PS-JTU*E	�FYJTUJOH � USVF �BMMPX$BODFM � USVF

�� �BSDIJWFE � GBMTF


�� \

�� JG 	�FYJTUJOH


�� \

�� �UJUMF � á$IPPTF XIJDI MJTU UP �UIJT��BTL'PS-JTU"DUJPO�á�

�� �BCPSU � áDBODFM � EP OPU �UIJT��BTL'PS-JTU"DUJPO B MJTUá�

�� �DIPJDFT � 5PEP��BMM-JTUT	�BSDIJWFE
�

��  �

/LQH ��
:H٧UH DGGLQJ D QHZ SURSHUW\ ٴ WKH DFWLRQ ZKHQ ZH DVN WKH XVHU IRU D OLVW� 7KH GHIDXOW LV



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

٦GHVWUR\٧ VR WKH BTL'PS-JTU*E	
 PHWKRG ZLOO SUHVHQW WKH VDPH SURPSW DV EHIRUH�

/LQHV �� DQG ��
+HUH ZH٧UH XVLQJ WKDW QHZ SURSHUW\�

/LQH ��
$QRWKHU EXJ , QRWLFHG� :H KDYHQ٧W UDQ LQWR WKLV \HW� %XW ZKHQ ZH٧UH JHWWLQJ WKH OLVW RI DOO OLVWV�
ZKDW KDSSHQV LI ZH ZDQW WR SLFN D OLVW WKDW٧V EHHQ DUFKLYHG" ,W ZRXOGQ٧W KDYH ZRUNHG� 1RZ
ZH SDVV WKH �BSDIJWFE YDOXH DV ,٧P VXUH , PHDQW WR GR LQLWLDOO\�

1RZ HGLW "SDIJWF-JTU$PNNBOE�QIQ DQG DGG WKH IROORZLQJ SURSHUW\ WR WKH WRS RI WKH FODVV�

� QSPUFDUFE �BTL'PS-JTU"DUJPO � �BSDIJWF��

,I \RX WHVW WKH BSU HTE�BSDIJWF FRPPDQG� LW ZLOO SURPSW \RX FRUUHFWO\�

��

ΖV WKLV WKH EHVW EXJ IL["
1RSH� 7KH EHWWHU VROXWLRQ ZRXOG KDYH EHHQ WR SURYLGH DQ DGGLWLRQDO DUJXPHQW WR WKH
BTL'PS-JTU*E	
 PHWKRG� 7KH SUREOHP ZLWK WKH VROXWLRQ ZH LPSOHPHQWHG LV WKDW LW٧V QRW LPPH�
GLDWHO\ FOHDU ZKHQ ZH FDOO WKH PHWKRG ZKDW DOO WKH RSWLRQV �DND DUJXPHQWV� WR WKH PHWKRG DUH�

%XW LW٧V DQ H[DPSOH RI UHDO�OLIH FRGH� ,٧P WHPSWHG WR JR EDFN DQG GR LW ULJKW� EXW IRU QRZ LW٧V JRRG
HQRXJK DQG LW ZRUNV�

8SGDWLQJ 8QDUFKLYH/LVW&RPPDQG

8QDUFKLYHG ZLOO EH VOLJKWO\ GLIIHUHQW WKDQ RXU DUFKLYH LPSOHPHQWDWLRQ EHFDXVH WKH -JTU*OUFSGBDF
GRHV QRW KDYH DQ VOBSDIJWF	
PHWKRG WR FRPSOHPHQW WKH BSDIJWF	
PHWKRG� :H FRXOG LPSOHPHQW
WKLV ZLWKLQ -JTU*OUFSGBDF� EXW ,٧OO MXVW DGG WKH ORJLF WR WKH 6OBSDIJWF-JTU$PNNBOE� IROORZLQJ WKH
SVHXGR�FRGH�

8SGDWH WKH 6OBSDIJWF-JTU$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF 5PEP�

�

� DMBTT 6OBSDIJWF-JTU$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�VOBSDIJWF��

� QSPUFDUFE �EFTDSJQUJPO � �6OBSDIJWF B UPEP MJTU���

�� QSPUFDUFE �BTL'PS-JTU"DUJPO � �VOBSDIJWF��

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� 1SPNQU VTFS GPS MJTU OBNF

�� �OBNF � �UIJT��BTL'PS-JTU*E	USVF USVF USVF
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	��6OBSDIJWF BCPSUFE��
�

�� SFUVSO�

�� ^

��

�� �� 8BSO JG VOBSDIJWFE WFSTJPO FYJTUT

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�OBNF GBMTF



�� \

�� �NTH � á8"3/*/(à=O=Oá

�� � á "O BDUJWF WFSTJPO PG UIF MJTU ��OBNF� FYJTUT�=Oá

�� � á 5IJT BDUJPO XJMM EFTUSPZ UIF BDUJWF WFSTJPO=Oá

�� � á SFQMBDJOH JU XJUI UIF BSDIJWFE WFSTJPO�á�

�� �UIJT��PVUQVU&SSPS#PY	�NTH
�

�� ^

��

�� �� "TL JG VTFS JT TVSF 

�� �SFTVMU � �UIJT��BTL	

�� á"SF ZPV TVSF ZPV XBOU UP VOBSDIJWF ��OBNF� 	ZFT�OP
 á
�

�� JG 	 à TUS�CPPM	�SFTVMU



�� \

�� �UIJT��PVUQVU&SSPS#PY	��6OBSDIJWF BCPSUFE��
�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

�� SFUVSO�

�� ^

��

�� �� -PBE FYJTUJOH MJTU BOE TBWF BT VOBSDIJWFE

�� �MJTU � 5PEP��HFU	�OBNF USVF
�

�� �MJTU��TFU	�BSDIJWFE� GBMTF
�

�� �MJTU��TBWF	
�

��

�� �� %FMFUF FYJTUJOH BSDIJWFE MJTU

�� JG 	 à �UIJT��SFQPTJUPSZ��EFMFUF	�OBNF USVF



�� \

�� �UIJT��PVUQVU&SSPS#PY	�&3303 EFMFUJOH BSDIJWFE WFSTJPO��
�

�� SFUVSO�

�� ^

�� �UIJT��JOGP	á-JTU ��OBNF� IBT CFFO VOBSDIJWFEá
�

�� ^

��

�� ���

�� � /P BSHVNFOUT�

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

��

�� ���

�� � /P PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

�� ^

��  �

/LQHV � � ��
7KHVH OLQHV DUH DOPRVW LGHQWLFDO WR WKRVH RI WKH $UFKLYH/LVW&RPPDQG� :H GRQ٧W QHHG WR XVH
$POGJH� EXW ZH GR QHHG "QQ� $QG WKH ZRUGV DQG PHWKRGV WKDW GHDO ZLWK DUFKLYH DUH UHYHUVHG�

/LQHV �� � ��
+HUH ZH IROORZ WKH SVHXGR�FRGH� ORDGLQJ WKH DUFKLYHG OLVW� FKDQJLQJ WKH DUFKLYH IODJ DQG
VDYLQJ LW�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

/LQHV �� � ��
:H XVH WKH UHSRVLWRU\ WR GR WKH GHOHWLQJ�

/LQHV �� WR HQG
7KH UHVW RI WKH ILOH UHWXUQV HPSW\ DUUD\V IRU DUJXPHQWV DQG RSWLRQV� 7KHUH DUHQ٧W DQ\
DUJXPHQWV RU RSWLRQV IRU WKLV XWLOLW\�

*LYH LW D VKRW� XQDUFKLYH DQG DUFKLYH ZRUN QRZ�

'RJIRRGLQJ

/HW٧V PDUN WKH WDVNV FRPSOHWH ZKLFK ZH ILQLVKHG DQG GHFLGH ZKDW RXU QH[W DFWLRQV FRXOG EH�

%HORZ LV KRZ , GLG LW� <RXU OLVW QXPEHUV PD\ EH GLIIHUHQW LI \RX٧YH PDGH DQ\ PRGLILFDWLRQV
WR WKH HTE WRGR OLVW�

� _�HTE� BSU HTE�MJTU �HTE

� "MM 5BTLT JO MJTU ��HTE�

�

� ��������������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ��������������������������������������������������������������������

� ] � ] :&4 ] $SFBUF "SDIJWF-JTU$PNNBOE ] ]

� ] � ] :&4 ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] ]

� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] � ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ��������������������������������������������������������������������

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �$SFBUF 6OBSDIJWF-JTU$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �$SFBUF "SDIJWF-JTU$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

��



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] � ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ��������������������������������������������������������������������

�� _�HTE� BSU HTE�FEJU � �HTE �B ZFT

�� 5BTL JO HTE VQEBUFE UP� � $SFBUF .PWF5BTL$PNNBOE

�� _�HTE� BSU HTE�FEJU � �HTE ��BDUJPO�ZFT

�� 5BTL JO HTE VQEBUFE UP� � $SFBUF 3FNPWF5BTL$PNNBOE

�� _�HTE� BSU HTE�FEJU � �HTE ��BDUJPO�ZFT

�� 5BTL JO HTE VQEBUFE UP� � $SFBUF 3FOBNF-JTU$PNNBOE

�� _�HTE� BSU HTE�MJTU �HTE �Y

�� "DUJWF 5BTLT JO MJTU ��HTE�

��

�� �������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� �������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] � ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� �������������������������������������������������������������

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF "QQFOEJY GPS "QBDIF JOTUBMMá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF "QQFOEJY GPS OHJOY JOTUBMMá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$SFBUF $IBQUFS PO TFUUJOH VQ XFCTFSWFS BOE IPTUOBNFá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�MJTU �HTE �Y

�� "DUJWF 5BTLT JO MJTU ��HTE�



&KDSWHU �� � $UFKLYH/LVW&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG ���

�� ���������������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

�� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF $IBQUFS PO TFUUJOH VQ XFCTFSWFS BOE IPTUOBNF ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] �� ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ���������������������������������������������������������������������������

/LQH �
, OLVWHG RXW WKH FXUUHQW WDVNV WR VHH WKH QXPEHUV

/LQHV �� DQG ��
, PDUNHG WKH WZR WDVNV ZH ILQLVKHG DV FRPSOHWH� 1RWLFH , GLG WKHP LQ UHYHUVH RUGHU� 6LQFH ,
NQRZ KRZ WKH OLVW LV VRUWHG� , IHOW VDIH GRLQJ LW WKLV ZD\�

/LQH ��
7KHQ , OLVWHG WKH WDVNV WR VHH WKRVH PDUNHG FRPSOHWH�

/LQH ��� ��� DQG ��
+HUH , PDUNHG WKH WKUHH WDVNV DV 1H[W $FWLRQV WKDW , NQRZ ZH٧UH JRLQJ WR GR QH[W� 0D\EH QRW
WKH YHU\ QH[W FKDSWHU� EXW VRRQ�

/LQH ��
$JDLQ , OLVWHG WKH WDVNV� WKH QH[W DFWLRQV DUH DOO QLFHO\ RQ WKH WRS�

/LQH ��� ��� DQG ��
+HUH , DGGHG WKUHH WDVNV , NQRZ ZLOO QHHG WR EH GRQH� QRW QH[W� EXW HDUO\ LQWR WKH 3DUW � RI WKLV
ERRN�

/LQH ��
$QG RQH ILQDO OLVWLQJ RI WKH WDVNV

$LQ٧W GRJIRRGLQJ IXQ" 6WLOO SOHQW\ WR GR� EXW WKH FRQVROH DSSOLFDWLRQ LV JHWWLQJ FORVHG WR EHLQJ
ILQLVKHG�



&KDSWHU �� � 7KH
5HQDPH/LVW&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW WKH 5HQDPH/LVW&RPPDQG DQG� WDNH FDUH RI WKH EODQN OLQH
DIWHU JVG�OLVW WLWOH

%ODQN OLQH DIWHU JVG�OLVW WLWOH

7KH JRDO LV WR UHPRYH WKDW VLQJOH FDUULDJH UHWXUQ LQ WKH -JTU5BTLT$PNNBOE WKDW SXWV D EODQN OLQH
DIWHU WKH WLWOH VR WKH RXWSXW LV FRQVLVWHQW ZLWK RWKHU FRPPDQGV� 2QO\� , UHDOO\ KDWH GRLQJ VXFK D OLWWOH
GLQN\ FKDQJH� , WDNHV DOO RI �� VHFRQGV WR GR� EXW WKHUH ZDV VRPHWKLQJ , ZDV WKLQNLQJ DERXW EDFN
ZKHQ WKH -JTU5BTLT$PNNBOE ZDV ILUVW EXLOW� IRUPDWWLQJ RI GDWHV�

-JTU5BTLT$PNNBOE RXWSXWV GDWHV LQ WZR SODFHV� WKH GXH GDWH RI D WDVN DQG WKH FRPSOHWHG GDWH� /HW٧V
PDNH WKH IRUPDW RI WKHVH GDWHV FRQILJXUDWLRQ RSWLRQV�

8SGDWH DPOGJH�UPEP�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ

� �� $POGJH GPS PVS BXFTPNF HFUUJOH TUVGG EPOF BQQMJDBUJPO

� SFUVSO BSSBZ	

� �GPMEFS� �� ��IPNF�DIVDL�%PDVNFOUT�HTE��

� �FYUFOTJPO� �� ��UYU�

� �MJTU0SEFS� �� BSSBZ	

� �JOCPY� �BDUJPOT� �XBJUJOH� �TPNFEBZ� �DBMFOEBS�

� 


� �EFGBVMU-JTU� �� �BDUJPOT� �� EFGBVMU MJTU XIFO OPU TQFDJGJFE

�� �OP-JTU1SPNQU� �� USVF �� USVF�QSPNQU GPS MJTU GBMTF�VTF EFGBVMU

�� �EBUF$PNQMFUF'PSNBU� �� �O�K�Z� �� EBUF GPSNBU GPS DPNQMFUFE UBTLT

�� �EBUF%VF'PSNBU� �� �.�K� �� EBUF GPSNBU GPS EVF UBTLT

�� 
�

��  �



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

,I \RX ZDQW WR FKDQJH WKHVH WZR IRUPDWV IRU \RXU ORFDOH� KDYH DW LW� , RQO\ XVH WKH 0RQWK DQG 'D\ IRU
GXH WDVNV EHFDXVH , GRQ٧W XVXDOO\ VFKHGXOH WKLQJV RXW PRUH WKDQ D PRQWK RU WZR LQ DGYDQFH� �+HFN�
ORRN DW WKLV ERRN� , RQO\ SODQ WKLQJV RXW D FKDSWHU RU WZR DW D WLPH��

8SGDWH -JTU5BTLT$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF $POGJH�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 5PEP�

�

� DMBTT -JTU5BTLT$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�MJTU��

�� QSPUFDUFE �EFTDSJQUJPO � �-JTU UBTLT���

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF UP EJTQMBZ UBTLT���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �OBNF � �UIJT��HFU-JTU*E	
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	á-JTU5BTLT BCPSUFEá
�

�� SFUVSO�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �OFYU0OMZ � �UIJT��PQUJPO	�BDUJPO�
�

�� �TLJQ%POF � �UIJT��PQUJPO	�TLJQ�EPOF�
�

�� JG 	�OFYU0OMZ BOE �TLJQ%POF


�� \

�� �UIJT��PVUQVU&SSPS#PY	

�� á0QUJPOT ��BDUJPO BOE ��TLJQ�EPOF DBO�U CF VTFE UPHFUIFS�á

�� 
�



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

�� SFUVSO�

�� ^

��

�� �� (BUIFS SPXT UP EJTQMBZ

�� �DPNQMFUF'NU � $POGJH��HFU	�UPEP�EBUF$PNQMFUF'PSNBU�
�

�� �EVF'NU � $POGJH��HFU	�UPEP�EBUF%VF'PSNBU�
�

�� �SPXT � BSSBZ	
�

�� �SPX/P � ��

�� GPSFBDI 	�MJTU��UBTLT	
 BT �UBTL


�� \

�� JG 	�UBTL��JT$PNQMFUF	



�� \

�� JG 	�TLJQ%POF PS �OFYU0OMZ
 DPOUJOVF�

�� �SPXT<> � BSSBZ	

�� ��

�� �EPOF�

�� �UBTL��EFTDSJQUJPO	


�� �%POF ���UBTL��EBUF$PNQMFUFE	
��GPSNBU	�DPNQMFUF'NU


�� 
�

�� ^

�� FMTFJG 	�UBTL��JT/FYU"DUJPO	
 PS à �OFYU0OMZ


�� \

�� �OFYU � 	�UBTL��JT/FYU"DUJPO	

  �:&4� � ���

�� �EVF � 	�UBTL��EBUF%VF	

  

�� �%VF ���UBTL��EBUF%VF	
��GPSNBU	�EVF'NU
 � ���

�� �SPXT<> � BSSBZ	

�� �SPX/P��

�� �OFYU

�� �UBTL��EFTDSJQUJPO	


�� �EVF

�� 
�

�� ^

�� ^

��

�� �� 0VUQVU B QSFUUZ UBCMF

�� �UJUMF � 	�OFYU0OMZ
  á/FYU "DUJPOTá �

�� 		�TLJQ%POF
  á"DUJWF 5BTLTá � á"MM 5BTLTá
�

�� �UIJT��JOGP	á�UJUMF JO MJTU ���OBNF�á
�

�� JG 	DPVOU	�SPXT
 �� �


�� \

�� �UIJT��FSSPS	á/PUIJOH GPVOEá
�

�� SFUVSO�



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

�� ^

�� �UBCMF � �UIJT��HFU)FMQFS4FU	
��HFU	�UBCMF�
�

�� �UBCMF

�� ��TFU)FBEFST	BSSBZ	��� �/FYU� �%FTDSJQUJPO� �&YUSB�



�� ��TFU3PXT	�SPXT


�� ��SFOEFS	�UIJT��HFU0VUQVU	

�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	BSSBZ	

�� BSSBZ	�BDUJPO� �B� *OQVU0QUJPO��7"-6&@/0/&

�� �4IPX POMZ OFYU BDUJPOT�� OVMM


�� BSSBZ	�TLJQ�EPOF� �Y� *OQVU0QUJPO��7"-6&@/0/&

�� �4LJQ DPNQMFUFE BDUJPOT�� OVMM


�� 
 QBSFOU��HFU0QUJPOT	

�

�� ^

�� ^

���  �

7KH QHZOLQH ZDV UHPRYHG IURP WKH VWULQJ RQ OLQH ���� 2Q OLQHV ��� DQG ��� ZH SXOO WKH GDWH IRUPDWV
DQG XVH WKHP ODWHU LQ WKH ORRS�

6PDOO FKDQJHV� EXW ZH GLG VRPHWKLQJ VLJQLILFDQW HQRXJK WR ZDUUDQW FKDQJLQJ WKH VRXUFH FRGH ٴ WKH
DGGLWLRQ RI WKH GDWH IRUPDWV� <HV� UHPRYLQJ WKH OLQH IHHG ZDV WKH RQO\ UHTXLUHPHQW �IURP RXU OLVW RI
WRGR WDVNV�� EXW GRHVQ٧W LW JLYH \RX D JRRG IHHOLQJ WR JR EH\RQG DQG PDNH WKLQJV EHWWHU"

7KH 3ODQ IRU 5HQDPH/LVW&RPPDQG

7KH RULJLQDO WKRXJKW RQ WKH FRQVROH FRPPDQG ZDV VLPSOH�

� � HTE SFOBNF

$QG WKH SVHXGR�FRGH VKRZV WKDW ZH SODQQHG RQ SURPSWLQJ IRU HYHU\WKLQJ�



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

� 1SPNQU VTFS GPS BSDIJWFE PS VOBSDIJWFE

� 1SPNQU VTFS GPS BQQSPQSJBUF MJTU�JE

� 1SPNQU VTFS GPS OFX MJTU�JE

� -PBE FYJTUJOH MJTU

� 4BWF BT OFX MJTU�JE

� %FMFUF FYJTUJOH MJTU

,٧P JRLQJ WR VNLS WKH ILUVW SURPSW LQ WKH SVHXGR�FRGH� 7KH RQO\ ZD\ IRU D XVHU WR UHQDPH DQ DUFKLYHG
OLVW ZLOO EH WR XVH D FRPPDQG OLQH RSWLRQ ��BSDIJWFE�

&UHDWLQJ WKH 5HQDPH/LVW&RPPDQG

)LUVW� FUHDWH WKH FRPPDQG VNHOHWRQ�

� _�HTE� BSU DPNNBOE�NBLF 3FOBNF-JTU$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

8SGDWH 3FOBNF-JTU$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF $POGJH�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 5PEP�

�

� DMBTT 3FOBNF-JTU$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�SFOBNF��

�� QSPUFDUFE �EFTDSJQUJPO � �3FOBNF B MJTU���

�� QSPUFDUFE �BTL'PS-JTU"DUJPO � �SFOBNF��

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� (FU BSDIJWFE GMBH BOE MJTU UP SFOBNF

�� �BSDIJWFE � �UIJT��PQUJPO	�BSDIJWFE�
�

�� �OBNF � �UIJT��BTL'PS-JTU*E	USVF USVF �BSDIJWFE
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	��BCPSUFE��
�

�� SFUVSO�

�� ^

�� JG 	 à �BSDIJWFE �� $POGJH��HFU	�UPEP�EFGBVMU-JTU�
 �� �OBNF


�� \

�� �UIJT��PVUQVU&SSPS#PY	�$BOOPU SFOBNF EFGBVMU MJTU�
�

�� SFUVSO�

�� ^

��

�� �� 1SPNQU GPS OFX MJTU OBNF

�� �OFX/BNF � �UIJT��BTL'PS-JTU*E	GBMTF USVF �BSDIJWFE
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��PVUQVU&SSPS#PY	��BCPSUFE��
�

�� SFUVSO�

�� ^

��

�� �� -PBE FYJTUJOH MJTU TBWF XJUI OFX OBNF

�� �MJTU � 5PEP��HFU	�OBNF �BSDIJWFE
�

�� �OFX-JTU � DMPOF �MJTU�

�� �OFX-JTU��TFU	�JE� �OFX/BNF
�

�� �OFX-JTU��TBWF	
�

��

�� �� %FMFUF FYJTUJOH MJTU BOE XF�SF EPOF

�� �MJTU��EFMFUF	
�

�� �MJTU5ZQF � 	�BSDIJWFE
  �"SDIJWFE MJTU� � �-JTU��

�� �UIJT��JOGP	�MJTU5ZQF � á ��OBNF� SFOBNFE UP ��OFX/BNF�á
�

�� ^

��

�� ���

�� � /P BSHVNFOUT�

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	




&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

�� \

�� SFUVSO BSSBZ	
�

�� ^

��

�� ���

�� � +VTU UIF ��BSDIJWFE PQUJPO

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	

�� BSSBZ	�BSDIJWFE� �B� *OQVU0QUJPO��7"-6&@/0/&

�� �6TF BSDIJWFE MJTUT � OVMM


�� 
�

�� ^

�� ^

��  �

/LQHV � � ��
$OO VWDQGDUG VWXII�

/LQHV �� � ��
/HW WKH XVHU VHOHFW ZKLFK OLVW WR UHQDPH� DERUW LI WKH\ FDQFHO� DQG LI ZH٧UH QRW UHQDPLQJ DQ
DUFKLYHG OLVW WKHQ PDNH VXUH LW٧V QRW WKH GHIDXOW OLVW�

/LQHV �� � ��
$VN IRU WKH QHZ QDPH DQG DERUW LI WKH XVHU FKDQJHV WKHLU PLQG�

/LQHV �� � ��
3XOO WKH OLVW REMHFW� FORQH LW EHFDXVH ZH٧OO ZDQW WR XVH LW VKRUWO\ ZLWKRXW PRGLILFDWLRQ� FKDQJH
WKH OLVW٧V QDPH DQG VDYH LW�

/LQHV �� � ��
'HOHWH WKH RULJLQDO OLVW DQG RXWSXW D VXFFHVV PHVVDJH� 1RWH WKDW WKH -JTU*OUFSGBDF GRHVQ٧W
KDYH D EFMFUF	
 PHWKRG ٴ \HW�

/LQHV �� � WKH HQG
1R DUJXPHQWV DQG RQO\ WKH RQH ��BSDIJWFE RSWLRQ�

(GLW TUBSU�BSUJTBO�QIQ WR PDNH DUWLVDQ DZDUH RI WKH QHZ FRPPDQG



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

� � QIQ

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="SDIJWF-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU5BTLT$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=3FOBNF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6OBSDIJWF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

��  �

:H FRXOG DWWHPSW UXQQLQJ WKLV QHZ FRPPDQG QRZ� EXW ILUVW OHW٧V LPSOHPHQW WKH -JTU*OUFSGBDF��EFMFUF	

PHWKRG�

ΖPSOHPHQWLQJ /LVWΖQWHUIDFH��GHOHWH��

, SUREDEO\ VKRXOG KDYH DGGHG WKLV GXULQJ WKH ODVW FKDSWHU ZKHQ , PDGH XVH RI WKH UHSRVLWRU\ ZLWKLQ
WKH 6OBSDIJWF-JTU$PNNBOE� EXW DW WKH WLPH , TXLFNO\ VFDQQHG DKHDG WR VHH ZKDW ZDV OHIW WR GR DQG
GLGQ٧W WKLQN ZH٧G QHHG WR GHOHWH D OLVW DJDLQ�

, ZDV ZURQJ�

%XW DJDLQ� RQH RI WKH QLFH WKLQJV DERXW SURJUDPPLQJ LV ZKHQ \RX PDNH D PLVWDNH� \RX FDQ TXLHWO\
IL[ LW VR QRERG\٧V WKH ZLVHU�

0RGLI\ WKH -JTU*OUFSGBDF�QIQ ILOH DQG DGG WKH IROORZLQJ ZLWKLQ WKH /LVW RSHUDWLRQV
VHFWLRQ RI WKH FODVV

� � QIQ

� ���

� � %FMFUF UIF UBTL MJTU

� � !SFUVSO CPPMFBO 536& PO TVDDFTT

� ��

� QVCMJD GVODUJPO EFMFUF	
�

�  �

0RGLI\ WKH 5PEP-JTU�QIQ ILOH DQG DGG WKH IROORZLQJ PHWKRG ZLWKLQ WKH /LVW RSHUDWLRQV
VHFWLRQ RI WKH FODVV



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

� � QIQ

� ���

� � %FMFUF UIF UBTL MJTU

� � !SFUVSO CPPMFBO 536& PO TVDDFTT

� ��

� QVCMJD GVODUJPO EFMFUF	


� \

� SFUVSO �UIJT��SFQPTJUPSZ��EFMFUF	�UIJT��JE	
 �UIJT��JT"SDIJWFE	

�

� ^

��  �

:RZ� 7KDW ZDV DPD]LQJO\ WULYLDO WR LPSOHPHQW�

*LYH LW D VKRW� 5HQDPH VRPH OLVWV� (YHU\WKLQJ VHHPV WR EH ZRUNLQJ JUHDW�

'RJIRRGLQJ

/HW٧V PDUN WKH WDVNV FRPSOHWHG WKDW ZH٧YH ILQLVKHG� $QG� RI FRXUVH� , WKRXJKW RI D IHZ PRUH WKLQJV
WR GR�

%HORZ LV KRZ , GLG LW� <RXU OLVW QXPEHUV PD\ EH GLIIHUHQW LI \RX٧YH PDGH DQ\ PRGLILFDWLRQV
WR WKH OLVW�

� _�HTE� BSU HTE�MJTU �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������������������������

� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

� ] � ] :&4 ] $SFBUF 3FOBNF-JTU$PNNBOE ] ]

� ] � ] :&4 ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF $IBQUFS PO TFUUJOH VQ XFCTFSWFS BOE IPTUOBNF ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] �� ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ���������������������������������������������������������������������������

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF� NBSLFE DPNQMFUF�



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �$SFBUF 3FOBNF-JTU$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� � 5PP XJEF UP EJTQMBZ TP *�N FEJUJOH B UBTL

�� _�HTE� BSU HTE�FEJU � �HTE =

�� ��E á$IBQUFS PO TFUUJOH VQ XFCTFSWFSá

�� 5BTL JO HTE VQEBUFE UP� � $IBQUFS PO TFUUJOH VQ XFCTFSWFS

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] � ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ��������������������������������������������������������������������

�� _�HTE� BSU HTE�BEEUBTL á"EE $PNNBOE#BTF��BCPSU	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á$IFDL HTE IFMQ DPOTJTUFODZá �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á"EE �QSPNQU UP BTL'PS-JTU*E	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�BEEUBTL á6TF -JTU*OUFSGBDF��EFMFUF	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� BSU HTE�MJTU �HTE �Y

�� "DUJWF 5BTLT JO MJTU ��HTE�

�� ����������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ����������������������������������������������������������

�� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

�� ] � ] ] "EE $PNNBOE#BTF��BCPSU	
 ] ]

�� ] � ] ] "EE UP BTL'PS-JTU*E	
 ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $IFDL HTE IFMQ DPOTJTUFODZ ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] �� ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] �� ] ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] �� ] ] 6TF -JTU*OUFSGBDF��EFMFUF	
 ] ]

�� ����������������������������������������������������������

�� _�HTE� BSU HTE�FEJU � �HTE �B áZFTá

�� 5BTL JO HTE VQEBUFE UP� � "EE $PNNBOE#BTF��BCPSU	


�� _�HTE� BSU HTE�FEJU � �HTE �B áZFTá

�� 5BTL JO HTE VQEBUFE UP� � "EE UP BTL'PS-JTU*E	


�� _�HTE� BSU HTE�FEJU � �HTE �B áZFTá

�� 5BTL JO HTE VQEBUFE UP� � $IFDL HTE IFMQ DPOTJTUFODZ

�� _�HTE� BSU HTE�FEJU �� �HTE �B áZFTá

�� 5BTL JO HTE VQEBUFE UP� � -JTU UBTLT JO -JTU"MM$PNNBOE

�� _�HTE� BSU HTE�FEJU �� �HTE �B áZFTá

�� 5BTL JO HTE VQEBUFE UP� � 6TF -JTU*OUFSGBDF��EFMFUF	


�� _�HTE� BSU HTE�MJTU �HTE �Y

�� "DUJWF 5BTLT JO MJTU ��HTE�

�� ����������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ����������������������������������������������������������

�� ] � ] :&4 ] "EE $PNNBOE#BTF��BCPSU	
 ] ]

�� ] � ] :&4 ] "EE UP BTL'PS-JTU*E	
 ] ]

�� ] � ] :&4 ] $IFDL HTE IFMQ DPOTJTUFODZ ] ]

�� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] � ] :&4 ] 6TF -JTU*OUFSGBDF��EFMFUF	
 ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] �� ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] �� ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] �� ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ����������������������������������������������������������



&KDSWHU �� � 7KH 5HQDPH/LVW&RPPDQG ���

([SODQDWLRQ RI DERYH

/LQHV � � ��
, OLVWHG RXU WDVNV DQG PDUNHG WKH WZR WKLQJV RQ WKH OLVW WKDW ZH FRPSOHWHG DV GRQH�

/LQH ��
, OLVWHG WKH WDVNV DJDLQ� WKLV WLPH ZLWK WKH FRPSOHWHG LWHPV VKRZLQJ DQG WKH OLVW ZDV WRR ZLGH
WR ILW LQ WKLV ERRN� 1RW D SUREOHP LQ WKH FRQVROH ZLQGRZ� DQG XVXDOO\ LI WKLV KDSSHQV , MXVW HGLW
DZD\ VRPH H[WUD VSDFHV� �2I FRXUVH� LI \RX٧UH ORRNLQJ DW WKLV RQ DQ L3KRQH WKHUH٧V VWLOO ORWV RI
ZUDSSLQJ JRLQJ RQ��

/LQHV �� � ��
,QVWHDG , VKRUWHG WKH ٪&UHDWH &KDSWHU RQ VHWWLQJ XS ZHEVHUYHU DQG KRVWQDPH٫ WDVN GHVFULSWLRQ
WR EH VKRUWHU�

/LQHV �� � ��
1RZ WKH OLVW RI HYHU\WKLQJ� WRGR DQG GRQH� LQ WKLV SURMHFW ILWV QLFHO\�

/LQHV �� � ��
$GGHG VHYHUDO PRUH WKLQJV WR GR� /RRNV OLNH VRPH UHIDFWRULQJ LV FRPLQJ XS�

/LQHV �� � ��
, UHOLVWHG WKH WDVNV QRW FRPSOHWH� 'DQJ� , VKRXOG KDYH DGGHG WKRVH ODVW RQHV DV 1H[W $FWLRQV

/LQHV �� � ��
1R PDWWHU� , HGLWHG HDFK RI WKH WDVNV WKDW VKRXOG EH ILQLVKHG VRRQ DV 1H[W $FWLRQV�

/LQHV �� � ��
$QG WKH ILQDO OLVW RI WKLQJV WR GR�

,٧P *HWWLQJ 6WXII 'RQH� NQRFNLQJ WKLQJV RII WKH OLVW� \HW VRPHKRZ WKH WRGR OLVW LV VWLOO JURZLQJ�



&KDSWHU �� � 5HIDFWRULQJ DJDLQ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO NQRFN DOO WKH UHIDFWRULQJ LWHPV RII RXU JVG WRGR OLVW�

:LOO WKLV EH WKH ODVW WLPH ZH UHIDFWRU LQ WKLV ERRN" , FDQ٧W VD\ IRU VXUH� EXW LI , ZDV D EHWWLQJ PDQ ,٧G
SXW PRQH\ RQ WKHUH EHLQJ PRUH UHIDFWRULQJ LQ WKH IXWXUH� ,W٧V SDUW RI WKH SURFHVV١ZHOO� P\ SURFHVV
DQ\ZD\�

,٧P JRLQJ WR QRW VKRZ DOO WKH VRXUFH FRGH PRGLILHG XQWLO DIWHU DOO WKH PRGLILFDWLRQV KDYH RFFXUUHG�
,QVWHDG� RQ HDFK WDVN ,٧OO QRWH ZKDW ZDV FKDQJHG ZKHUH DQG ZK\�

$GGLQJ &RPPDQG%DVH��DERUW��

7KHUH VHHPV WR EH DQ DZIXO ORW RI LQVWDQFHV ZLWKLQ WKH FRPPDQGV ZKHUH WKH PVUQVU&SSPS#PY	


PHWKRG LV FDOOHGZLWK VRPH W\SH RI HUURUPHVVDJH DQG WKH SURJUDP H[HFXWLRQ HQGV� 6LQFH WKLV KDSSHQV
VR IUHTXHQWO\� LW PDNHV VHQVH WR LPSOHPHQW DQ BCPSU	
 PHWKRG LQ $PNNBOE#BTF�

%XW� ZLOO DGGLQJ DQ BCPSU	
PHWKRG EUHDN VRPHWKLQJ" $PNNBOE#BTF LV D VXEFODVV RI *MMVNJOBUF=$POTPMF=$PNNBOE
ZKLFK LV D VXEFODVV RI VRPHWKLQJ HOVH� <RX FDQ GLJ WKURXJK /DUDYHO٧V VRXUFH� WKHQ 6\PIRQ\٧V VRXUFH
FRGH� WUDFLQJ \RXU ZD\ XS WKH FODVV KLHUDUFK\ WR VHH LI WKHUH٧V DQ\ BCPSU	
 PHWKRG LPSOHPHQWHG�
EXW WKHUH٧V DQ HDVLHU ZD\�

-XVW FDOO BCPSU	
 DQG VHH ZKDW KDSSHQV�

0RGLI\ "EE5BTL$PNNBOE�QIQ DQG SODFH WKH IROORZLQJ FRGH DW WKH WRS RI WKH GJSF	
PHWKRG�

� �UIJT��BCPSU	
�

� EE	�BCPSU FYJTUT�
�

,I ZH JHW DQ H[FHSWLRQ�0HWKRG 1RW )RXQG RU VRPHWKLQJ VLPLODU� WKHQ ZH٧UH JRRG� ,I ٪DERUW H[LVWV٫
RXWSXWV� WKHQ QRW JRRG�

1RZ WU\ UXQQLQJ WKH DGG WDVN FRPPDQG



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

� _�HTE� BSU HTE�BEEUBTL Y

� 1)1 'BUBM FSSPS� $BMM UP VOEFGJOFE NFUIPE

� (4%=$PNNBOET="EE5BTL$PNNBOE��BCPSU	
 JO

� �IPNF�DIVDL�HTE�BQQ�TSD�(4%�$PNNBOET�"EE5BTL$PNNBOE�QIQ PO MJOF ��

� <TOJQ>

&RRO� 7KH PHWKRG BCPSU	
 LV VDIH WR DGG� 5HPRYH WKRVH WZR OLQHV IURP $GG7DVN&RPPDQG�SKS�

$GG WKH QHZ PHWKRG WR $PNNBOE#BTF�QIQ

� ���

� � 0VUQVU BO FSSPS NFTTBHF BOE EJF

� � !QBSBN TUSJOH �NFTTBHF 0QUJPOBM NFTTBHF UP PVUQVU

� ��

� QSPUFDUFE GVODUJPO BCPSU	�NFTTBHF � ��BCPSUFE��


� \

� �UIJT��PVUQVU&SSPS#PY	�NFTTBHF
�

� FYJU�

� ^

,٧YH ZHQW WKURXJK HYHU\ FRPPDQG DQG HYHU\ SODFH WKDW IROORZHG WKH SDWWHUQ RI RXWSXWWLQJ WKH HUURU
ER[ DQG H[LWLQJ� ,٧YH UHSODFHG ZLWK D FDOO WR BCPSU	
� ,I DQ\ H[FHSWLRQV DUH WKURZQ ZLWKLQ WKH GJSF	

PHWKRG� WKHQ WKRVH KDYH EHHQ UHSODFHG ZLWK D FDOO WR BCPSU	
� DOVR�

+HUH٧V D OLVW RI WKH ILOHV DQG QXPEHU RI FKDQJHV�

ٰ "EE5BTL$PNNBOE�QIQ � � FKDQJHV
ٰ "SDIJWF-JTU$PNNBOE�QIQ � � FKDQJHV
ٰ $SFBUF$PNNBOE�QIQ � � FKDQJHV
ٰ %P5BTL$PNNBOE�QIQ � � FKDQJHV
ٰ &EJU-JTU$PNNBOE�QIQ � � FKDQJH
ٰ &EJU5BTL$PNNBOE�QIQ � � FKDQJHV
ٰ -JTU5BTLT$PNNBOE�QIQ � � FKDQJHV �$OVR FKDQJHG D FDOO WR FSSPS	
�
ٰ 3FOBNF-JTU$PNNBOE�QIQ � � FKDQJHV
ٰ 6OBSDIJWF-JTU$PNNBOE�QIQ � � FKDQJHV
ٰ 6ODSFBUF$PNNBOE�QIQ � � FKDQJHV

'DQJ� , VKRXOG KDYH FRXQWHG OLQHV RI FRGH EHIRUH WKDW DQG DIWHU� 2K ZHOO� WKDW SUREDEO\ VDYHV DERXW
�� OLQHV RI FRGH� $QG LW PDNHV WKLQJV PRUH FRQVLVWHQW�



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

$GG WR DVN)RU/LVWΖG��

,QVWHDG RI XVLQJ WKH SURSHUW\ �BTL'PS-JTU"DUJPO ,٧P JRLQJ WR DGG D IRXUWK RSWLRQ WR BTL'PS-JTU*E	
�
<RX NQHZ , ZDV JRLQJ WR FKDQJH WKDW� GLGQ٧W \RX"

&DUHIXO RI WRR PDQ\ RSWLRQV
7KH BTL'PS-JTU*E	
 LV JHWWLQJ GDQJHURXVO\ FORVH WR WRR PDQ\ RSWLRQV� 7KLV FDQ EH D VLJQ
WKDW WKH PHWKRG٧V JHWWLQJ WRR FRPSOLFDWHG DQG QHHGV WR EH UHIDFWRUHG�

,٧P QRW FKDQJLQJ WKH SURSHUW\ �UBTL/P%FTDSJQUJPO EHFDXVH LWV H[LVWHQFH WHOOV WKH
$PNNBOE#BTF٧V HFU"SHVNFOUT	
 PHWKRG WR SURYLGH WKH RSWLRQDO WDVN�QXPEHU DUJXPHQW�
7KLV SURSHUW\ NLOOV WZR ELUGV ZLWK RQH VWRQH� 3HUKDSV� LGHDOO\� WKH HFU5BTL/P	
 VKRXOG WDNH
D WLWOH DQG WKH SURSHUW\ VKRXOG RQO\ LQGLFDWH LI WKH DUJXPHQW٧V XVHG� %XW ,٧P QRW FKDQJLQJ
WKDW DW WKH PRPHQW�

+HUH٧V D OLVW RI ZKDW FKDQJHG LQ HDFK ILOH�

&RPPDQG%DVH�SKS
5HPRYH WKH �BTL'PS-JTU"DUJPO SURSHUW\� $GG �TFMFDU5JUMF DUJXPHQW WR BTL'PS-JTU*E	


DQG XVH LW� $GG D �TFMFDU5JUMF DUJXPHQW WR HFU-JTU*E	
 DQG XVH LW ZKHQ FDOOLQJ BTL'PS-JTU*E	
�

$GG7DVN&RPPDQG�SKS
3URYLGH D WLWOH RQ WKH HFU-JTU*E	
 FDOO�

$UFKLYH/LVW&RPPDQG�SKS
5HPRYH WKH �BTL'PS-JTU"DUJPO SURSHUW\� $GG WLWOH WR BTL'PS-JTU*E	
 FDOO�

'R7DVN&RPPDQG�SKS
$GG WLWOH RQ WKH HFU-JTU*E	
 FDOO�

(GLW/LVW&RPPDQG�SKS
$GG WLWOH RQ WKH HFU-JTU*E	
 FDOO�

(GLW7DVN&RPPDQG�SKS
$GG WLWOH RQ WKH HFU-JTU*E	
 FDOO�

/LVW7DVNV&RPPDQG�SKS
$GG WLWOH RQ WKH HFU-JTU*E	
 FDOO�

5HQDPH/LVW&RPPDQG�SKS
5HPRYH �BTL'PS-JTU"DUPO SURSHUW\� $GG WLWOH WR BTL'PS-JTU*E	
 FDOO�



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

8QDUFKLYH/LVW&RPPDQG�SKS
5HPRYH �BTL'PS-JTU"DUPO SURSHUW\� $GG WLWOH WR BTL'PS-JTU*E	
 FDOO�

8QFUHDWH/LVW&RPPDQG�SKS
$GG WLWOH WR BTL'PS-JTU*E	
 FDOO�

&KHFN JVG KHOS FRQVLVWHQF\

, ZDQW WR GR WZR WKLQJV KHUH�

�� 0DNH VXUH WKH KHOS RQ DOO WKH FRPPDQGV LV FRQVLVWHQW� 7KLV PHDQV FDSLWDOL]DWLRQ DQG
SXQFWXDWLRQ XVDJH�

�� 0DNH VXUH HYHU\ PHWKRG KDV DQ DSSURSULDWH GRFEORFN ZLWK DOO DUJXPHQWV �XQOHVV WKH IXQFWLRQ
GRHVQ٧W UHDOO\ QHHG WKHP��

7KLV VHFRQG LWHP LV ZKDW , FDOO D FRGH WUDFH�

��

&RGH 7UDFH

7KH WHUP DPEF USBDF FDQ PHDQ VHYHUDO WKLQJV� )RU PH� LW LV H[DPLQLQJ HYHU\ OLQH RI FRGH ZLWK
D VSHFLILF LQWHQWLRQ LQ PLQG� ,I WKH LQWHQW LV WR IROORZ WKH ORJLF� WKHQ WKH FRGH LV H[DPLQHG DQG
IROORZHG DV LW ZRXOG H[HFXWH� 0\ LQWHQW LV WR WUDFH WKH GRFEORFNV� 6R WKDW٧V DOO ,٧P IRFXVLQJ RQ�

+HUH٧V D OLVW RI WKH ILOHV DQG ZKDW FKDQJHG LQ HDFK�

7RGR5HSRVLWRU\,QWHUIDFH�SKS
$GGHG WR GRFEORFNV IRU GHOHWH���

7RGR5HSRVLWRU\�SKS
$GGHG WR GRFEORFNV IRU GHOHWH�� DQG IXOOSDWK���

8QFUHDWH&RPPDQG�SKS
5HPRYHG GRFEORFN IRU FRPPRQ SURSHUWLHV�

/LVW$OO&RPPDQG�SKS
'HULYHG IURP &RPPDQG%DVH LQVWHDG RI &RPPDQG� 5HPRYHG GRFEORFN IRU FRPPRQ SURSHU�
WLHV� &DSLWDOL]HG KHOS IRU ١DUFKLYHG�

&UHDWH&RPPDQG�SKS
$GGHG �QDPH$UJXPHQW'HVFULSWLRQ SURSHUW\� 5HPRYH GRFEORFNV IRU FRPPRQ SURSHUWLHV�
5HPRYH JHW$UJXPHQWV�� PHWKRG WR XVH &RPPDQG%DVH٧V GHIDXOW�



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

&RPPDQG%DVH�SKS
$GGHG WR GRFEORFN IRU DVN)RU/LVW,G�� DQG JHW/LVW,G��� $GGHG SHULRG WR ��MJTUOBNF RSWLRQ KHOS�
XSGDWHG HFU5BTL/P	
 WR UHSODFH HQGLQJ SHULRG ZLWK D FRORQ ZKHQ OLVW LV VHOHFWHG�

:KHZ� /RWV RI OLWWOH� ELWW\ WKLQJV�

8VH /LVWΖQWHUIDFH��GHOHWH��

,٧YH FKDQJHG P\ PLQG RQ WKLV RQH� 7KHUH٧V WZR SODFHV ZH FRXOG XVH D -JTU*OUFSGBDF��EFMFUF	
�
WKH 8QFUHDWH&RPPDQG DQG 8QDUFKLYH/LVW&RPPDQG� %XW DIWHU GRLQJ WKH FRGH WUDFH� LW GRHVQ٧W UHDOO\
VHHP WKDW LPSRUWDQW WR NHHS WKH FRPPDQG FRGH IURP XVLQJ WKH UHSRVLWRU\� , PHDQ� LW٧V D SURSHUW\
VHW XS E\ $PNNBOE#BTF IRU JRVK VDNHV� ,٧P QRW VXUH ZKDW ZDV JRLQJ WKURXJK P\ KHDG ZLWK ZDQWLQJ
WR LPSOHPHQW WKLV RQH�

8QIRUWXQDWHO\� ZH FDQ٧W GHOHWH WDVNV \HW� :KLFK PHDQV WKH JVG WRGR OLVW ZLOO VWLOO NHHS WKLV WDVN� �1H[W
FKDSWHU ZHٟOO GHOHWH WKLV WDVN��

7KH &KDQJHG )LOHV

7KH QH[W XPSWHHQ SDJHV DUH VRXUFH FRGH GXPSV RI HDFK ILOH FKDQJHG LQ WKLV FKDSWHU�

$GG7DVN&RPPDQG�SKS

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

� DMBTT "EE5BTL$PNNBOE FYUFOET $PNNBOE#BTF \

��

�� QSPUFDUFE �OBNF � �HTE�BEEUBTL��

�� QSPUFDUFE �EFTDSJQUJPO � �"EE B OFX UBTL UP B MJTU���

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF UP BEE UIF UBTL UP���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �OBNF � �UIJT��HFU-JTU*E	�4FMFDU MJTU UP BEE UIF UBTL UP��
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��BCPSU	
�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �UBTL � "QQ��NBLF	�(4%=&OUJUJFT=5BTL*OUFSGBDF�
�

�� JG 	 à �UBTL��TFU'SPN4USJOH	�UIJT��BSHVNFOU	�UBTL�




�� \

�� �UIJT��BCPSU	�$BOOPU QBSTF UBTL TUSJOH�
�

�� ^

�� �UZQF � �5PEP��

�� JG 	�UIJT��PQUJPO	�BDUJPO�



�� \

�� �UBTL��TFU*T/FYU"DUJPO	USVF
�

�� �UZQF � �/FYU "DUJPO��

�� ^

�� �MJTU��UBTL"EE	�UBTL
�

�� �MJTU��TBWF	
�

�� �UIJT��JOGP	á�UZQF TVDDFTTGVMMZ BEEFE UP �OBNFá
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE BSHVNFOUT�

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ@NFSHF	BSSBZ	

�� BSSBZ	�UBTL� *OQVU"SHVNFOU��3&26*3&%

�� á5IF UBTL�T EFTDSJQUJPO�á


�� 
 QBSFOU��HFU"SHVNFOUT	

�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

�� SFUVSO BSSBZ@NFSHF	QBSFOU��HFU0QUJPOT	
 BSSBZ	

�� BSSBZ	�BDUJPO� �B� *OQVU0QUJPO��7"-6&@/0/&

�� �.BLF UBTL B /FYU "DUJPO��


�� 

�

�� ^

�� ^

��  �

$UFKLYH/LVW&RPPDQG�SKS

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF $POGJH�

� VTF 5PEP�

�

� DMBTT "SDIJWF-JTU$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�BSDIJWF��

� QSPUFDUFE �EFTDSJQUJPO � �"SDIJWF B UPEP MJTU���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� (FU MJTU OBNF UP BSDIJWF

�� �TFMFDU5JUMF � �4FMFDU MJTU UP BSDIJWF���

�� �OBNF � �UIJT��BTL'PS-JTU*E	USVF USVF GBMTF �TFMFDU5JUMF
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��BCPSU	
�

�� ^

�� JG 	$POGJH��HFU	�UPEP�EFGBVMU-JTU�
 �� �OBNF


�� \

�� �UIJT��BCPSU	�$BOOPU BSDIJWF EFGBVMU MJTU�
�

�� ^

��

�� �� 8BSO JG MJTU FYJTUT

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�OBNF USVF



�� \



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

�� �NTH � á8"3/*/(à=O=Oá

�� � á "O BSDIJWFE WFSTJPO PG UIF MJTU ��OBNF� FYJTUT�=Oá

�� � á 5IJT BDUJPO XJMM EFTUSPZ UIF PME BSDIJWFE WFSTJPO�á�

�� �UIJT��PVUQVU&SSPS#PY	�NTH
�

�� ^

�� �SFTVMU � �UIJT��BTL	

�� á"SF ZPV TVSF ZPV XBOU UP BSDIJWF ��OBNF� 	ZFT�OP
 á
�

�� JG 	 à TUS�CPPM	�SFTVMU



�� \

�� �UIJT��BCPSU	
�

�� ^

��

�� �� "SDIJWF UIF MJTU

�� �MJTU � 5PEP��HFU	�OBNF
�

�� �MJTU��BSDIJWF	
�

�� �UIJT��JOGP	á-JTU ��OBNF� IBT CFFO BSDIJWFEá
�

�� ^

��

�� ���

�� � /P BSHVNFOUT�

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

��

�� ���

�� � /P PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ	
�

�� ^

�� ^

��  �

&RPPDQG%DVH�SKS



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF "QQ�

� VTF $POGJH�

� VTF *MMVNJOBUF=$POTPMF=$PNNBOE�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

� VTF 5PEP�

�

�� DMBTT $PNNBOE#BTF FYUFOET $PNNBOE \

��

�� QSPUFDUFE �SFQPTJUPSZ�

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �-JTU OBNF���

�� QSPUFDUFE �UBTL/P%FTDSJQUJPO � OVMM�

��

�� ���

�� � $POTUSVDUPS

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	


�� \

�� QBSFOU��@@DPOTUSVDU	
�

�� �UIJT��SFQPTJUPSZ � "QQ��NBLF	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

�� ^

��

�� ���

�� � 1SPNQU UIF VTFS GPS B MJTU JE

�� � !QBSBN CPPM �FYJTUJOH 1SPNQU GPS FYJTUJOH MJTU PS OFX MJTU 

�� � !QBSBN CPPM �BMMPX$BODFM "MMPX VTFS UP DBODFM

�� � !QBSBN CPPM �BSDIJWFE 1SPNQU GPS BSDIJWFE MJTU 

�� � !QBSBN TUSJOH �TFMFDU5JUMF 5JUMF UP VTF JG MJTU TFMFDUJPO PDDVST�

�� � !SFUVSO NJYFE TUSJOH MJTU JE PS OVMM JG VTFS DBODFMT

�� ��

�� QVCMJD GVODUJPO BTL'PS-JTU*E	�FYJTUJOH � USVF �BMMPX$BODFM � USVF

�� �BSDIJWFE � GBMTF �TFMFDU5JUMF � �4FMFDU B MJTU��


�� \

�� JG 	�FYJTUJOH


�� \

�� �BCPSU � á$BODFMá�

�� �DIPJDFT � 5PEP��BMM-JTUT	�BSDIJWFE
�

�� JG 	DPVOU	�DIPJDFT
 �� �


�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	�/P MJTUT UP DIPPTF GSPN�
�



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

�� ^

�� �SFTVMU � QJDL@GSPN@MJTU	�UIJT �TFMFDU5JUMF �DIPJDFT � �BCPSU
�

�� JG 	�SFTVMU �� ��


�� \

�� SFUVSO OVMM�

�� ^

�� SFUVSO �DIPJDFT<�SFTVMU��>�

�� ^

��

�� �QSPNQU � �&OUFS OBNF PG OFX��

�� JG 	�BSDIJWFE
 �QSPNQU �� � BSDIJWFE��

�� �QSPNQU �� � MJTU��

�� JG 	�BMMPX$BODFM
 �QSPNQU �� � 	FOUFS UP DBODFM
��

�� �QSPNQU �� � ��

�� XIJMF	USVF


�� \

�� JG 	 à 	�SFTVMU � �UIJT��BTL	�QSPNQU




�� \

�� JG 	�BMMPX$BODFM


�� \

�� SFUVSO OVMM�

�� ^

�� �UIJT��PVUQVU&SSPS#PY	�:PV NVTU FOUFS TPNFUIJOH�
�

�� ^

�� FMTF JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�SFTVMU �BSDIJWFE



�� \

�� �UIJT��PVUQVU&SSPS#PY	á:PV BMSFBEZ IBWF B MJTU OBNFE ��SFTVMU�á
�

�� ^

�� FMTF

�� \

�� SFUVSO �SFTVMU�

�� ^

�� ^

�� ^

��

�� ���

�� � 0VUQVU BO FSSPS CPY

�� � !QBSBN TUSJOH �NFTTBHF 5IF NFTTBHF

�� ��

�� QSPUFDUFE GVODUJPO PVUQVU&SSPS#PY	�NFTTBHF


�� \

�� �GPSNBUUFS � �UIJT��HFU)FMQFS4FU	
��HFU	�GPSNBUUFS�
�



&KDSWHU �� � 5HIDFWRULQJ DJDLQ ���

�� �CMPDL � �GPSNBUUFS��GPSNBU#MPDL	�NFTTBHF �FSSPS� USVF
�

�� �UIJT��MJOF	��
�

�� �UIJT��MJOF	�CMPDL
�

�� �UIJT��MJOF	��
�

�� ^

��

�� ���

�� � 5IF DPOTPMF DPNNBOE BSHVNFOUT� %FSJWFE DMBTTFT DPVME SFQMBDF UIJT

�� � NFUIPE FOUJSFMZ PS NFSHF JUT PXO BSHVNFOUT XJUI UIFN

�� �

�� � !SFUVSO BSSBZ PG BSHVNFOU EFGJOJUJPOT

�� ��

�� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


�� \

�� �BSHT � BSSBZ	
�

��� JG 	 à JT@OVMM	�UIJT��UBTL/P%FTDSJQUJPO



��� \

��� �BSHT<> � BSSBZ	

��� �UBTL�OVNCFS�

��� *OQVU"SHVNFOU��015*0/"-

��� �UIJT��UBTL/P%FTDSJQUJPO

��� 
�

��� ^

��� �BSHT<> � BSSBZ	

��� ��OBNF�

��� *OQVU"SHVNFOU��015*0/"-

��� �UIJT��OBNF"SHVNFOU%FTDSJQUJPO
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�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ��������������������������������������������������������������������

7R EDG ZH FDQ٧W GHOHWH WDVN ��� /HW٧V KXUU\ DQG LPSOHPHQW WKH 5HPRYH7DVN FRPPDQG LQ WKH QH[W
FKDSWHU EHIRUH , FKDQJH P\ PLQG EDFN DQG GHFLGH WR LPSOHPHQW ���



&KDSWHU �� � 7KH
5HPRYH7DVN&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW WKH UHPRYH WDVN FRPPDQG�

$IWHU DOO WKDW VRXUFH FRGH LQ WKH ODVW FKDSWHU� , ZDQW WR NHHS WKLV FKDSWHU VKRUW DQG VZHHW�

7KH 3ODQ

7KH RULJLQDO WKRXJKWV RQ WKH FRQVROH FRPPDQG ZHUH�

� � HTE�SFNPWF <�OBNF> � ��GPSDF

� � HTE SN <�OBNF> � �G

� � HTE SN

6LQFH ZH QRZ KDYH WKH UXOH WKDW WKH OLVW QDPH FRPHV ODVW� WKHQ ZH٧UH PRGLI\LQJ WKLV VRPHZKDW� EXW
WKH EDVLF LGHD٧V WKH VDPH�

+RZ DERXW WKH SVHXGR�FRGH"

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE MJTU

� 1SPNQU GPS UBTL � JG OFFEFE

� 4IPX XBSOJOH JG OPU GPSDFE

� %FMFUF UBTL GSPN MJTU

� 4BWF MJTU

3UHWW\ JRRG� :H VKRXOG PDWFK WKDW FORVHO\� 7KH ٢6KRZ ZDUQLQJ LI QRW IRUFHG٣ RXJKW WR EH IROORZHG
ZLWK D ٢$VN XVHU LI WKH\ٟUH VXUH٣ EXW EHVLGHV WKDW WKH ORJLF ZLOO PDWFK�

&UHDWLQJ WKH 5HPRYH7DVN&RPPDQG

$V DOZD\V� XVH DUWLVDQ WR FUHDWH WKH VNHOHWRQ�



&KDSWHU �� � 7KH 5HPRYH7DVN&RPPDQG ���

� _�HTE� BSU DPNNBOE�NBLF 3FNPWF5BTL$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

8SGDWH WKH QHZO\ FUHDWHG 3FNPWF5BTL$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 5PEP�

�

� DMBTT 3FNPWF5BTL$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�SFNPWF��

� QSPUFDUFE �EFTDSJQUJPO � �3FNPWF B UBTL GSPN B MJTU���

�� QSPUFDUFE �UBTL/P%FTDSJQUJPO � �5BTL � UP SFNPWF���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� -PBE MJTU QSPNQUJOH JG OFFEFE

�� �OBNF � �UIJT��HFU-JTU*E	�4FMFDU MJTU XJUI UBTL UP SFNPWF��
�

�� JG 	JT@OVMM	�OBNF



�� \

�� �UIJT��BCPSU	
�

�� ^

�� �MJTU � 5PEP��HFU	�OBNF
�

��

�� �� 1SPNQU GPS UBTL � JG OFFEFE

�� �UBTL/P � �UIJT��HFU5BTL/P	�MJTU USVF USVF GBMTF
�

�� JG 	JT@OVMM	�UBTL/P



�� \

�� �UIJT��BCPSU	
�

�� ^

��



&KDSWHU �� � 7KH 5HPRYH7DVN&RPPDQG ���

�� �� 4IPX XBSOJOH HFU QSPNQU JG OFFEFE

�� �EFTDSJQUJPO � �MJTU��UBTL(FU	�UBTL/P �EFTDSJQUJPO�
�

�� JG 	 à �UIJT��PQUJPO	�GPSDF�



�� \

�� �UIJT��PVUQVU&SSPS#PY	

�� á8"3/*/(à 5IJT XJMM SFNPWF UIF UBTL ��EFTDSJQUJPO��á

�� 
�

�� �SFTVMU � �UIJT��BTL	á"SF ZPV TVSF 	ZFT�OP
 á
�

�� JG 	 à TUS�CPPM	�SFTVMU



�� \

�� �UIJT��BCPSU	
�

�� ^

�� ^

��

�� �� %FMFUF UBTL GSPN MJTU BOE TBWF

�� �MJTU��UBTL3FNPWF	�UBTL/P


�� ��TBWF	
�

�� �UIJT��JOGP	á5BTL ��EFTDSJQUJPO� SFNPWFE GSPN ���OBNF�á
�

�� ^

��

�� ���

�� � 3FUVSO UIF PQUJPOT�

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	QBSFOU��HFU0QUJPOT	
 BSSBZ	

�� BSSBZ	�GPSDF� �G� *OQVU0QUJPO��7"-6&@/0/&

�� �'PSDF UIF SFNPWBM OP QSPNQUJOH��


�� 

�

�� ^

�� ^

��  �

1R ELJ H[SODQDWLRQV QHHGHG KHUH� 7KH ORJLF LQ WKH GJSF	
 PHWKRG IROORZV WKH SVHXGR�FRGH DOPRVW
H[DFWO\�

0DNH DUWLVDQ DZDUH RI WKH QHZ FRPPDQG� HGLWLQJ TUBSU�BSUJTBO�QIQ�



&KDSWHU �� � 7KH 5HPRYH7DVN&RPPDQG ���

� � QIQ

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="SDIJWF-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU5BTLT$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=3FNPWF5BTL$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=3FOBNF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6OBSDIJWF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

��  �

$OO GRQH FRGLQJ IRU WKLV FKDSWHU�

'RJIRRGLQJ

1RZ ZH FDQ PDUN WKH WKH &UHDWH 5HPRYH7DVN&RPPDQG FRPSOHWH DQG UHPRYH WKH 8VH /LVW,QWHU�
IDFH��GHOHWH�� WDVN IURP RXU JVG WRGR OLVW�

:DLW� 0D\EH ZH VKRXOG XVH -JTU*OUFSGBDF��EFMFUF	
 LQ WKH FRPPDQGV WKDW FRXOG XVH LW� , PHDQ�
LW٧G EH VLPSOH WR GR� ULJKW"

+DK� 6FDUHG \RX GLGQ٧W ," 1RSH� OHW٧V UHPRYH WKDW WDVN IURP WKH WRGR OLVW DQG KRSHIXOO\ WKDW ZLOO
UHPRYH WKH WHPSWDWLRQ WR LPSOHPHQW LW�

%HORZ LV KRZ , GLG LW� <RXU OLVW QXPEHUV PD\ EH GLIIHUHQW LI \RX٧YH PDGH DQ\ PRGLILFDWLRQV
WR WKH JVG WRGR OLVW�

� _�HTE� BSU HTE�MJTU �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������

� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

� ] � ] :&4 ] $SFBUF 3FNPWF5BTL$PNNBOE ] ]

� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

� ] � ] :&4 ] 6TF -JTU*OUFSGBDF��EFMFUF	
 ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]



&KDSWHU �� � 7KH 5HPRYH7DVN&RPPDQG ���

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ���������������������������������������������������������

�� _�HTE� BSU HTE�SFNPWF � �HTE

��

��

�� 8"3/*/(à 5IJT XJMM SFNPWF UIF UBTL �6TF -JTU*OUFSGBDF��EFMFUF	
��

��

��

�� "SF ZPV TVSF 	ZFT�OP
 ZFT

�� 5BTL �6TF -JTU*OUFSGBDF��EFMFUF	
� SFNPWFE GSPN ��HTE�

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �$SFBUF 3FNPWF5BTL$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

�� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ��������������������������������������������������������������������

1R QHHG WR H[SODLQ WKLV OLQH�E\�OLQH� <RX VKRXOG EH JHWWLQJ SUHWW\ IDPLOLDU ZLWK WKHVH FRPPDQGV E\
QRZ�



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO LPSOHPHQW PRYLQJ WDVNV EHWZHHQ OLVWV

7KH 3ODQ

7KH RULJLQDO SODQ IRU WKH FRPPDQG ZDV�

� � HTE NPWF <�OBNF> � �EFTU

� � HTE NW <�OBNF> � �EFTU

� � HTE NW

2I FRXUVH� QRZ WKH OLVWQDPH PXVW FRPH ODVW DQG WKH WDVN QXPEHUV FRPHV EHIRUH LW� $OVR� , WKLQN WKH
GHVWLQDWLRQ VKRXOG EH LPSOHPHQWHG DV DQ RSWLRQ LQVWHDG RI DQ DUJXPHQW� $QG� ZH٧OO DGG WKH IRUFH
RSWLRQ 7KLV PDNHV WKH SODQ�

� � HTE NPWF <UBTL�OVNCFS> <�OBNF> ��EFTU�EFTUOBNF ��GPSDF

� � HTE NPWF

7KH VHFRQG RSWLRQ ZRXOG SURPSW IRU HYHU\WKLQJ�

7KH SVXHGR�FRGH ZDV�

� (FU BSHVNFOUT BOE PQUJPOT

� 1SPNQU GPS MJTU�JE JG OFFEFE

� -PBE TPVSDF MJTU

� 1SPNQU GPS UBTL � JG OFFEFE

� 1SPNQU GPS EFTU MJTU�JE JG OFFEFE

� "TL JG UIFZ�SF TVSF JG OPU GPSDFE

� -PBE UBTL � GSPN TPVSDF MJTU

� 4BWF UBTL JO EFTU MJTU

� 4BWF EFTU MJTU

�� %FMFUF UBTL � GSPN TPVSDF MJTU

�� 4BWF TPVSDF MJTU

7KH LPSOHPHQWDWLRQ VKRXOG EH YHU\ FORVH WR WKLV�



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG ���

&UHDWLQJ WKH 0RYH7DVN&RPPDQG

&UHDWH WKH VNHOHWRQ

� _�HTE� BSU DPNNBOE�NBLF .PWF5BTL$PNNBOE ��QBUI�BQQ�TSD�(4%�$PNNBOET =

� � ��OBNFTQBDF�á(4%=$PNNBOETá

� $PNNBOE DSFBUFE TVDDFTTGVMMZ�

8SGDWH WKH QHZO\ FUHDWHG .PWF5BTL$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 5PEP�

�

� DMBTT .PWF5BTL$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�NPWF��

� QSPUFDUFE �EFTDSJQUJPO � �.PWF B UBTL CFUXFFO MJTUT���

�� QSPUFDUFE �OBNF"SHVNFOU%FTDSJQUJPO � �4PVSDF MJTU OBNF���

�� QSPUFDUFE �UBTL/P%FTDSJQUJPO � �5BTL � UP NPWF GSPN TPVSDF MJTU���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �� (FU TPVSDF MJTU

�� �TPVSDF/BNF � �UIJT��HFU-JTU*E	�4FMFDU MJTU XJUI UBTL UP NPWF��
�

�� JG 	JT@OVMM	�TPVSDF/BNF



�� \

�� �UIJT��BCPSU	
�

�� ^

�� �TPVSDF-JTU � 5PEP��HFU	�TPVSDF/BNF
�



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG ���

��

�� �� (FU UBTL UP NPWF

�� �UBTL/P � �UIJT��HFU5BTL/P	�TPVSDF-JTU USVF USVF GBMTF
�

�� JG 	JT@OVMM	�UBTL/P



�� \

�� �UIJT��BCPSU	
�

�� ^

��

�� �� (FU EFTU MJTU

�� �EFTU/BNF � �UIJT��PQUJPO	�EFTU�
�

�� JG 	JT@OVMM	�EFTU/BNF



�� \

�� �EFTU/BNF � �UIJT��BTL'PS-JTU*E	

�� USVF

�� USVF

�� GBMTF

�� �4FMFDU EFTUJOBUJPO MJTU��

�� 
�

�� JG 	JT@OVMM	�EFTU/BNF



�� \

�� �UIJT��BCPSU	
�

�� ^

�� ^

�� JG 	�EFTU/BNF �� �TPVSDF/BNF


�� \

�� �UIJT��BCPSU	�4PVSDF BOE EFTUJOBUJPO DBOOPU CF UIF TBNF�
�

�� ^

�� �EFTU-JTU � 5PEP��HFU	�EFTU/BNF
�

��

�� �� 7FSJGZ

�� �UBTL � �TPVSDF-JTU��UBTL	�UBTL/P
�

�� �EFTDSJQUJPO � �UBTL��EFTDSJQUJPO	
�

�� �GSPN5P � TQSJOUG	áGSPN ���T� UP ���T�á �TPVSDF/BNF �EFTU/BNF
�

�� JG 	 à �UIJT��PQUJPO	�GPSDF�



�� \

�� �UIJT��PVUQVU&SSPS#PY	á.PWJOH ��EFTDSJQUJPO� �GSPN5Pá
�

�� �SFTVMU � �UIJT��BTL	á"SF ZPV TVSF 	ZFT�OP
 á
�

�� JG 	 à TUS�CPPM	�SFTVMU



�� \

�� �UIJT��BCPSU	
�

�� ^

�� ^



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG ���

��

�� �� 3FNPWF GSPN TPVSDF BEE UP EFTU TBWF CPUI

�� �TPVSDF-JTU��UBTL3FNPWF	�UBTL/P
�

�� �EFTU-JTU��UBTL"EE	�UBTL


�� ��TBWF	
�

�� �TPVSDF-JTU��TBWF	
�

�� �UIJT��JOGP	á��EFTDSJQUJPO� NPWFE �GSPN5Pá
�

�� ^

��

�� ���

�� � (FU UIF DPOTPMF DPNNBOE PQUJPOT�

�� �

�� � !SFUVSO BSSBZ

�� ��

�� QSPUFDUFE GVODUJPO HFU0QUJPOT	


�� \

�� SFUVSO BSSBZ@NFSHF	BSSBZ	

�� BSSBZ	�EFTU� �E� *OQVU0QUJPO��7"-6&@3&26*3&%

�� �%FTUJOBUJPO MJTU OBNF�� OVMM


�� BSSBZ	�GPSDF� �G� *OQVU0QUJPO��7"-6&@/0/&

�� �'PSDF UIF NPWF OP QSPNQUJOH��


�� 
 QBSFOU��HFU0QUJPOT	

�

�� ^

�� ^

��  �

$OWKRXJK WKH GJSF	
 PHWKRG LV VOLJKWO\ ORQJHU WKDQ RWKHUV ZH٧YH LPSOHPHQWHG� WKH ORJLF LV YHU\
VWUDLJKWIRUZDUG� 1R QHHG WR H[SODLQ HDFK VWHS�

$QG DGG LW WR TUBSU�BSUJTBO�QIQ



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG ���

� � QIQ

� "SUJTBO��BEE	OFX (4%=$PNNBOET="EE5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET="SDIJWF-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=$SFBUF$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=%P5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU-JTU$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=&EJU5BTL$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU"MM$PNNBOE
�

� "SUJTBO��BEE	OFX (4%=$PNNBOET=-JTU5BTLT$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=.PWF5BTL$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=3FNPWF5BTL$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=3FOBNF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6OBSDIJWF-JTU$PNNBOE
�

�� "SUJTBO��BEE	OFX (4%=$PNNBOET=6ODSFBUF$PNNBOE
�

��  �

,W VKRXOG ZRUN� 3UDFWLFH PRYLQJ WDVNV EHWZHHQ OLVWV� (YHU\WKLQJ LV ZRUNLQJ JUHDW� �.QRFN RQ ZRRG��

��

.QRFNLQJ RQ ZRRG
$OWKRXJK WKLV SKUDVH KDV GLIIHUHQW RULJLQV LQ GLIIHUHQW FXOWXUHV� ZLWK SURJUDPPLQJ , EHOLHYH WKH
SKUDVH FDPH DERXW IURP WKH GD\V ZKHQ ZRRGHQ JHDUV ZHUH XVHG LQ FRPSXWHUV� 7KHVH JHDUV ZHUH
SURQH WR WHUPLWHV� .QRFNLQJ RQ WKH ZRRGHQ JHDUV KHOSHG VKDNH ORRVH DQ\ EXJV LQ WKH JHDUV� 7KXV D
SURJUDPPHU٧V SURMHFW ZDV PRUH OLNHO\ WR UXQ EXJ IUHH�

'RJIRRGLQJ

/HW٧V PDUN WKH WDVN FRPSOHWH WKDW ZH٧YH ILQLVKHG�

%HORZ LV KRZ , GLG LW� <HV� \RXU OLVW PD\ ORRN VOLJKWO\ GLIIHUHQW LI LW KDV EHHQ PRGLILHG DW
DOO�



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG ���

� _�HTE� BSU HTE�MJTU �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������

� ] � ] :&4 ] $SFBUF .PWF5BTL$PNNBOE ] ]

� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ���������������������������������������������������������

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �$SFBUF .PWF5BTL$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF .PWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ��������������������������������������������������������������������

�� _�HTE� BSU HTE�FEJU � �HTE �B PO

�� 5BTL JO HTE VQEBUFE UP� � $SFBUF TIFMM HTE TDSJQU

�� _�HTE� BSU HTE�MJTU �HTE �B

�� /FYU "DUJPOT JO MJTU ��HTE�

�� ���������������������������������������������������



&KDSWHU �� � 7KH 0RYH7DVN&RPPDQG ���

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������

�� ] � ] :&4 ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

�� ���������������������������������������������������

-XVW D FRXSOH PRUH FKDSWHUV OHIW LQ WKLV SDUW RI WKH ERRN�



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO H[SDQG WKH /LVW$OO&RPPDQG WR RSWLRQDOO\ OLVW WDVNV�

7KH 3ODQ

%DFN LQ &KDSWHU �� ZH FUHDWHG WKH HTE�MJTUBMM FRPPDQG ZLWKRXW LPSOHPHQWLQJ WKH RSWLRQ WR VKRZ
WDVNV� 5HPHPEHU WKH RULJLQDO FRPPDQG SODQ IURP &KDSWHU ��" ,W ZDV�

� � HTE MJTUBMM ��UBTLT�BMM]EPOF]OFYU]OPSNBM ��BSDIJWFE

� � HTE MTB �U UZQF �B

� � HTE MTOB

7KH ODVW RQH LV VXSSRVHG WR EH D VKRUW FXW WR OLVW DOO QH[W DFWLRQV ZKLFK ZH٧OO LPSOHPHQW ZKHQ FUHDWLQJ
WKH VKHOO JVG VFULSW VR ZH ZRQ٧W ZRUU\ DERXW WKDW RQH \HW� 7KH VHFRQG WR ODVW RQH LV D VKRUWFXW YHUVLRQ
ZLWK WKH DFWXDO FRPPDQG DOLDVHG WR VRPHWKLQJ VKRUWHU VR OHW٧V QRW ZRUU\ DERXW WKDW YHUVLRQ \HW
HLWKHU�

6R� EDVLFDOO\� ZH MXVW QHHG WR PRGLI\ WKH H[LVWLQJ FRPPDQG WR ZDWFK IRU D QHZ ��UBTLT RSWLRQ DQG�
LI XVHG� RXWSXW WKH WDVNV WRR�

8SGDWH /LVW$OO&RPPDQG

0RGLI\ -JTU"MM$PNNBOE�QIQ WR PDWFK ZKDW٧V EHORZ



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

� � QIQ OBNFTQBDF (4%=$PNNBOET�

�

� VTF $POGJH�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU0QUJPO�

� VTF 4ZNGPOZ=$PNQPOFOU=$POTPMF=*OQVU=*OQVU"SHVNFOU�

�

� DMBTT -JTU"MM$PNNBOE FYUFOET $PNNBOE#BTF \

�

� QSPUFDUFE �OBNF � �HTE�MJTUBMM��

�� QSPUFDUFE �EFTDSJQUJPO � �-JTUT BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
���

��

�� ���

�� � &YFDVUF UIF DPOTPMF DPNNBOE�

�� �

�� � !SFUVSO WPJE

�� ��

�� QVCMJD GVODUJPO GJSF	


�� \

�� �BSDIJWFE � �UIJT��PQUJPO	�BSDIJWFE�
�

�� �UBTLT � �UIJT��PQUJPO	�UBTLT�
�

�� JG 	 à JT@OVMM	�UBTLT



�� \

�� �WBMJE5BTLT � BSSBZ	�BMM� �OFYU� �OPSNBM� �EPOF�
�

�� JG 	 à JO@BSSBZ	�UBTLT �WBMJE5BTLT



�� \

�� �NTH � TQSJOUG	

�� á*OWBMJE ��UBTLT��T� .VTU CF POF PG ��T��á

�� �UBTLT

�� KPJO	á� �á �WBMJE5BTLT


�� 
�

�� �UIJT��BCPSU	�NTH
�

�� ^

�� JG 	�UBTLT �� �OFYU�
 �UBTLT � �OFYU BDUJPO��

�� �DPNQMFUF'NU � $POGJH��HFU	�UPEP�EBUF$PNQMFUF'PSNBU�
�

�� �EVF'NU � $POGJH��HFU	�UPEP�EBUF%VF'PSNBU�
�

�� ^

��

�� �� (FU MJTUT

�� �MJTUT � =5PEP��BMM-JTUT	�BSDIJWFE
�

�� �MJTUT � �UIJT��TPSU-JTU*ET	�MJTUT
�

��

�� �� 0VQVU UJUMF



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

�� �MJTU5ZQF � 	�BSDIJWFE
  �BSDIJWFE MJTUT� � �MJTUT��

�� �MJTU8IBU � JT@OVMM	�UBTLT
  �BMM� � á�UBTLT UBTLT JO BMMá�

�� �UIJT��JOGP	á-JTUJOH �MJTU8IBU �MJTU5ZQFá
�

��

�� �� %JGGFSFOU IFBEFST CBTFE PO UBTLT VTBHF

�� JG 	JT@OVMM	�UBTLT



�� \

�� �IFBEFST � BSSBZ	�-JTU� �/FYU� �/PSNBM� �$PNQMFUFE�
�

�� ^

�� FMTF

�� \

�� �IFBEFST � BSSBZ	�-JTU� �/FYU� �%FTDSJQUJPO� �&YUSB�
�

�� ^

�� �SPXT � BSSBZ	
�

�� GPSFBDI 	�MJTUT BT �MJTU*E


�� \

�� �MJTU � =5PEP��HFU	�MJTU*E �BSDIJWFE
�

��

�� �� 8F�SF KVTU PVUQVUJOH UIF MJTUT

�� JG 	JT@OVMM	�UBTLT



�� \

�� �SPXT<> � BSSBZ	

�� �MJTU*E

�� �MJTU��UBTL$PVOU	�OFYU�


�� �MJTU��UBTL$PVOU	�UPEP�


�� �MJTU��UBTL$PVOU	�EPOF�


�� 
�

�� ^

��

�� FMTF

�� \

�� �� -PPQ UISPVHI UBTLT UP GJHVSF XIJDI UP PVUQVU

�� GPSFBDI 	�MJTU��UBTLT	
 BT �UBTL


�� \

�� JG 	�UBTL��JT$PNQMFUF	



�� \

�� JG 	�UBTLT �� �EPOF� ]] �UBTLT �� �BMM�


�� \

�� �EPOF � �UBTL��EBUF$PNQMFUFE	


�� ��GPSNBU	�DPNQMFUF'NU
�

�� �SPXT<> � BSSBZ	

�� �MJTU*E



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

�� ��

�� �UBTL��EFTDSJQUJPO	


�� á%POF �EPOFá

�� 
�

�� ^

�� ^

��

�� �� 0UIFS VOGJOJTIFE UBTLT

�� FMTF

�� \

�� �OFYU � 	�UBTL��JT/FYU"DUJPO	

  �:&4� � ���

�� �EVF � 	�UBTL��EBUF%VF	

  

�� �%VF ���UBTL��EBUF%VF	
��GPSNBU	�EVF'NU
 � ���

�� JG 		�UBTLT �� �BMM�
 PS

�� 	�UBTLT �� �OFYU BDUJPO� �� �OFYU �� �:&4�
 PS

��� 	�UBTLT �� �OPSNBM� �� �OFYU �� ��



��� \

��� �SPXT<> � BSSBZ	

��� �MJTU*E

��� �OFYU

��� �UBTL��EFTDSJQUJPO	


��� �EVF

��� 
�

��� ^

��� ^

��� ^

��� ^

��� ^

���

��� �� 0VUQVU B QSFUUZ UBCMF

��� �UBCMF � �UIJT��HFU)FMQFS4FU	
��HFU	�UBCMF�
�

��� �UBCMF

��� ��TFU)FBEFST	�IFBEFST


��� ��TFU3PXT	�SPXT


��� ��SFOEFS	�UIJT��HFU0VUQVU	

�

��� ^

���

��� ���

��� � 4PSU UIF MJTU JET

��� ��

��� QSPUFDUFE GVODUJPO TPSU-JTU*ET	BSSBZ �MJTU*ET


��� \



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

��� �� 1VMM UIF OBNFT

��� �TQFDJBM � BSSBZ	
�

��� GPSFBDI 	=$POGJH��HFU	�UPEP�MJTU0SEFS�
 BT �OBNF


��� \

��� �TQFDJBM<�OBNF> � GBMTF�

��� ^

���

��� �� 1FFM PGG UIF TQFDJBMT

��� �UPTPSU � BSSBZ	
�

��� GPSFBDI 	�MJTU*ET BT �MJTU*E


��� \

��� JG 	BSSBZ@LFZ@FYJTUT	�MJTU*E �TQFDJBM



��� \

��� �TQFDJBM<�MJTU*E> � USVF�

��� ^

��� FMTF

��� \

��� �UPTPSU<> � �MJTU*E�

��� ^

��� ^

���

��� �� 1VU UIF TQFDJBMT GJSTU UIFO TPSU UIF SFNBJOJOH BOE BEE UIFN JO

��� �SFUVSO � BSSBZ	
�

��� GPSFBDI 	�TQFDJBM BT �MJTU*E �� �GMBH


��� \

��� JG 	�GMBH


��� \

��� �SFUVSO<> � �MJTU*E�

��� ^

��� ^

��� OBUDBTFTPSU	�UPTPSU
�

��� SFUVSO BSSBZ@NFSHF	�SFUVSO �UPTPSU
�

��� ^

���

��� ���

��� � /P BSHVNFOUT�

��� ��

��� QSPUFDUFE GVODUJPO HFU"SHVNFOUT	


��� \

��� SFUVSO BSSBZ	
�

��� ^

���



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

��� ���

��� � +VTU UIF A��BSDIJWFEA PQUJPO

��� ��

��� QSPUFDUFE GVODUJPO HFU0QUJPOT	


��� \

��� SFUVSO BSSBZ	

��� BSSBZ	�BSDIJWFE� �B� *OQVU0QUJPO��7"-6&@/0/&

��� �6TF BSDIJWFE MJTUT �


��� BSSBZ	�UBTLT� �U� *OQVU0QUJPO��7"-6&@3&26*3&%

��� �0VUQVU 	BMM]OFYU]OPSNBM]EPOF
 UBTLT �


��� 
�

��� ^

��� ^

���  �

%HORZ ,٧P RQO\ GLVFXVVLQJ WKH LWHPV LQ WKH DERYH FRGH WKDW KDYH FKDQJHG�

/LQHV �� � ��
:HSXOO LQ WKH QHZ ١WDVNV RSWLRQ� YDOLGDWH LW DQG VLQFH LW٧V XVHGZH DOVR ORDG WKH GDWH IRUPDWWLQJ
IURP WKH FRQILJXUDWLRQ�

/LQHV �� � ��
7KH RXWSXW RI WKH WLWOH ZLOO DOVR EH GHSHQGHQW RQ WKH ١WDVNV RSWLRQ�

/LQHV �� � ��
7KH URZV RXWSXW ZLOO EH GLIIHUHQW GHSHQGLQJ RQ WKH ١WDVNV RSWLRQ� VR WKH KHDGHUV ZLOO EH
GLIIHUHQW WRR�

/LQHV �� � ��
7KLV LV WKH VDPH DV WKH SUHYLRXV YHUVLRQ ZKHQ RXWSXWWLQJ MXVW WKH OLVWV� EXW QRZ LW٧V ZUDSSHG
LQ DQ LI EORFN�

/LQHV �� � ���
7KH WDVNV DUH ORRSHG WKURXJK� :H RQO\ DGG WR WKH �URZV>@ DUUD\ LI WKH WDVN PDWFKHV ZKDW٧V
VSHFLILHG LQ WKH ١WDVNV RSWLRQ�

/LQHV ��� � ���
7KH QHZ ١WDVNV RSWLRQ LV DOVR UHWXUQHG�

*LYH LW D VKRW� 7U\ UXQQLQJ BSU HTE�MJTUBMM LQ D YDULHW\ RI ZD\V� 1RZ \RX FDQ OLVW DOO WKH QH[W
DFWLRQV DFURVV DOO SURMHFWV�



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

� _�HTE� BSU HTE�MJTUBMM �U OFYU

� -JTUJOH OFYU BDUJPO UBTLT JO BMM MJTUT

� ���������������������������������������������������������

� ] -JTU ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������

� ] BDUJPOT ] :&4 ] 5FTU� BEE OFYU BDUJPO ] ]

� ] HTE ] :&4 ] $SFBUF TIFMM HTE TDSJQU ] ]

� ] HTE ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

� ���������������������������������������������������������

'RJIRRGLQJ

/HW٧V PDUN WKH WDVN FRPSOHWHG WKDW ZH٧YH ILQLVKHG�

� _�HTE� BSU HTE�MJTU �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������

� ] � ] :&4 ] $SFBUF TIFMM HTE TDSJQU ] ]

� ] � ] :&4 ] -JTU UBTLT JO -JTU"MM$PNNBOE ] ]

� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ���������������������������������������������������������

�� _�HTE� BSU HTE�EP � �HTE

�� 5BTL �-JTU UBTLT JO -JTU"MM$PNNBOE� NBSLFE DPNQMFUF�

�� _�HTE� BSU HTE�MJTU �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] :&4 ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]



&KDSWHU �� � /LVWLQJ 7DVNV $FURVV /LVWV ���

�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF .PWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ] ] EPOF ] -JTU UBTLT JO -JTU"MM$PNNBOE ] %POF ������� ]

�� ��������������������������������������������������������������������

2QO\ RQH WKLQJ OHIW LQ WKLV SDUW RI WKH ERRN� %XW UHDOO\� RXU FRQVROH FRPPDQGV DUH ILQLVKHG DW WKLV
SRLQW� :H MXVW ZDQW WR PDNH WKHP HDVLHU WR UXQ�



&KDSWHU �� � &RPPDQG $OLDVHV DQG
WKH JVG VKHOO VFULSW

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO DGG LQ FRPPDQG DOLDVHV DQG EXLOG D VKHOO VFULSW WR PDNH XVLQJ WKH
FRQVROH FRPPDQG HYHQ HDVLHU�

&RPPDQG $OLDVHV

2XU FRPPDQGV DUH EXLOW XSRQ /DUDYHO٧V $PNNBOE FODVV� $FWXDOO\� LW٧V *MMVNJOBUF=$POTPMF=$PNNBOE�
7KHUH٧V QR GLUHFW VXSSRUW IRU FRPPDQG DOLDVLQJ LQ WKDW FRPPDQG� EXW LI ZH GLJ GHHSHU ZH GLVFRYHU
/DUDYHO٧V $PNNBOE FODVV LV EXLOW RQ 6\PIRQ\٧V &RQVROH &RPPDQG FODVV�

*XHVV ZKDW" 6\PIRQ\ SURYLGHV FRPPDQG DOLDVLQJ�

+HUH٧V WKH GRFEORFN IURP WKH 6\PIRQ\٧V TFU"MJBTFT	
 PHWKRG�

� � QIQ

� ���

� � 4FUT UIF BMJBTFT GPS UIF DPNNBOE�

� �

� � !QBSBN BSSBZ �BMJBTFT "O BSSBZ PG BMJBTFT GPS UIF DPNNBOE

� �

� � !SFUVSO $PNNBOE 5IF DVSSFOU JOTUBODF

� �

� � !BQJ

�� ��

�� QVCMJD GVODUJPO TFU"MJBTFT	�BMJBTFT


��  �

7KLV VRXQGV OLNH ZKDW ZH QHHG� OHW٧V WHVW LW�

$GG D FRQVWUXFWRU WKH WKH -JTU5BTLT$PNNBOE�QIQ ILOH DV IROORZV�



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

� � QIQ

� ���

� � $POTUSVDUPS

� ��

� QVCMJD GVODUJPO @@DPOTUSVDU	


� \

� QBSFOU��@@DPOTUSVDU	
�

� �UIJT��TFU"MJBTFT	BSSBZ	�MT�

�

� ^

��  �

1RZ FKHFN WR VHH ZKDW DUWLVDQ٧V OLVW RI FRPPDQGV ORRNV OLNH�

� _�HTE� BSU

� -BSBWFM 'SBNFXPSL WFSTJPO �����

�

� 6TBHF�

� <PQUJPOT> DPNNBOE <BSHVNFOUT>

�

� 0QUJPOT�

� ��IFMQ �I %JTQMBZ UIJT IFMQ NFTTBHF�

� ��RVJFU �R %P OPU PVUQVU BOZ NFTTBHF�

�� ��WFSCPTF �W]WW]WWW *ODSFBTF UIF WFSCPTJUZ PG NFTTBHFT� � GPS

�� OPSNBM PVUQVU � GPS NPSF WFSCPTF PVUQVU BOE � GPS EFCVH

�� ��WFSTJPO �7 %JTQMBZ UIJT BQQMJDBUJPO WFSTJPO�

�� ��BOTJ 'PSDF "/4* PVUQVU�

�� ��OP�BOTJ %JTBCMF "/4* PVUQVU�

�� ��OP�JOUFSBDUJPO �O %P OPU BTL BOZ JOUFSBDUJWF RVFTUJPO�

�� ��FOW 5IF FOWJSPONFOU UIF DPNNBOE TIPVME SVO VOEFS�

��

�� "WBJMBCMF DPNNBOET�

�� DIBOHFT %JTQMBZ UIF GSBNFXPSL DIBOHF MJTU

�� DMFBS�DPNQJMFE 3FNPWF UIF DPNQJMFE DMBTT GJMF

�� EVNQ�BVUPMPBE 3FHFOFSBUF GSBNFXPSL BVUPMPBE GJMFT

�� FOW %JTQMBZ UIF DVSSFOU GSBNFXPSL FOWJSPONFOU

�� IFMQ %JTQMBZT IFMQ GPS B DPNNBOE

�� MJTU -JTUT DPNNBOET

�� MT -JTU UBTLT�

�� PQUJNJ[F 0QUJNJ[F UIF GSBNFXPSL GPS CFUUFS QFSGPSNBODF

�� SPVUFT -JTU BMM SFHJTUFSFE SPVUFT



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

�� DPNNBOE

�� DPNNBOE�NBLF $SFBUF B OFX "SUJTBO DPNNBOE

�� DPOUSPMMFS

�� DPOUSPMMFS�NBLF $SFBUF B OFX SFTPVSDFGVM DPOUSPMMFS

�� HTE

�� HTE�BEEUBTL "EE B OFX UBTL UP B MJTU�

�� HTE�BSDIJWF "SDIJWF B UPEP MJTU�

�� HTE�DSFBUF $SFBUF OFX MJTU�

�� HTE�EP .BSL B UBTL BT DPNQMFUF�

�� HTE�FEJU &EJU B UBTL�

�� HTE�FEJUMJTU &EJU B MJTU�T UJUMF PS TVCUJUMF�

�� HTE�MJTU -JTU UBTLT�

�� HTE�MJTUBMM -JTUT BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
�

�� HTE�NPWF .PWF B UBTL CFUXFFO MJTUT�

�� HTE�SFNPWF 3FNPWF B UBTL GSPN B MJTU�

�� HTE�SFOBNF 3FOBNF B MJTU�

�� HTE�VOBSDIJWF 6OBSDIJWF B UPEP MJTU�

�� HTE�VODSFBUF %FTUSPZ BO FNQUZ MJTU�

, GLGQ٧W VHH LW DW ILUVW� EXW LW٧V XS WKHUH XQGHU $YDLODEOH FRPPDQGV�� 1LFH� , JXHVV ZH QHHG WR DOLDV LW
DV HTE�MT LQVWHDG RI MXVW SODLQ MT�

3OD\ DURXQG ZLWK LW� ,W VHHPV WR ZRUN VOLFN� 1RZ ZH NQRZ KRZ WR DOLDV RXU FRPPDQGV� ([FHOOHQW�

5HPRYH WKH FRQVWUXFWRU DGGHG WR -JTU5BTLT$PNNBOE�QIQ ILOH�

3ODQQLQJ WKH DOLDVHV DQG PDFURV

, ZHQW WKURXJK DOO WKH FRQVROH FRPPDQGV� DQG WKH OLVW RI FRPPDQGV ZH RULJLQDOO\ FDPH XS ZLWK
LQ &KDSWHU �� DQG JHQHUDWHG WKH IROORZLQJ WDEOHV� 7KH URZV RI WKH &RPPDQG $OLDVHV WDEOH VKRZ
FRPPDQGV ZH٧OO٧ XVH WKH TFU"MJBTFT	
 PHWKRG WR DFFRPSOLVK� 7KH 0DFUR WDEOH VKRZV FRPPDQGV
ZH ZDQW WR WUDQVODWH LQWR RWKHU FRPPDQGV DQG RSWLRQV�



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

&RPPDQG $OLDVHV

$OLDV &RPPDQG

JVG�OVD JVG�OLVWDOO
JVG�DGG JVG�DGGWDVN
JVG�D JVG�DGGWDVN
JVG�OV JVG�OLVW
JVG�HG JVG�HGLW
JVG�UP JVG�UHPRYH
JVG�PY JVG�PRYH

&RPPDQG 0DFURV

0DFUR ([SDQGV 7R

JVG�OVQD JVG�OLVWDOO ١WDVNV QH[W

(YHQ WKRXJK WKHUH٧V RQO\ RQH PDFUR DW WKLV SRLQW� , ZDQW WR UHPDLQ DZDUH WKDW QHZ PDFURV
FRXOG EH DGGHG LQ WKH IXWXUH�

ΖPSOHPHQWLQJ WKH DOLDVHV

2QH ZD\ WR GR WKLV ZRXOG EH WR HGLW HDFK RI WKH VRXUFH ILOHV IRU WKH FRPPDQGV WKDW WDNH DQ DOLDV DQG
DGG WKH FRQVWUXFWRU� KDYLQJ LW VHW WKH DOLDV DV ZH GLG LQ WKH WHVW HDUOLHU� %XW ,٧P OD]\� +RZ FRXOG ,
LPSOHPHQW WKH DOLDVHV ZLWK WKH OHDVW DPRXQW RI ZRUN"

+HK� HDV\� ,٧OO SXW WKHP LQ RXU FRQILJXUDWLRQ DQG OHW $PNNBOE#BTF GHDO ZLWK WKHP� $IWHU DOO� HYHU\
FRPPDQG XVHV $PNNBOE#BTF DV WKHLU SDUHQW FODVV�

8SGDWH \RXU DPOGJH�UPEP�QIQ DGGLQJ WKH VHFWLRQ EHORZ �� $PNNBOE BMJBTFT�



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

� � QIQ

� �� $POGJH GPS PVS BXFTPNF HFUUJOH TUVGG EPOF BQQMJDBUJPO

� SFUVSO BSSBZ	

� �GPMEFS� �� ��IPNF�DIVDL�%PDVNFOUT�HTE��

� �FYUFOTJPO� �� ��UYU�

� �MJTU0SEFS� �� BSSBZ	

� �JOCPY� �BDUJPOT� �XBJUJOH� �TPNFEBZ� �DBMFOEBS�

� 


� �EFGBVMU-JTU� �� �BDUJPOT� �� EFGBVMU MJTU XIFO OPU TQFDJGJFE

�� �OP-JTU1SPNQU� �� USVF �� USVF�QSPNQU GPS MJTU GBMTF�VTF EFGBVMU

�� �EBUF$PNQMFUF'PSNBU� �� �O�K�Z� �� EBUF GPSNBU GPS DPNQMFUFE UBTLT

�� �EBUF%VF'PSNBU� �� �.�K� �� EBUF GPSNBU GPS EVF UBTLT

��

�� �� $PNNBOE BMJBTFT

�� �BMJBTFT� �� BSSBZ	

�� �HTE�BEEUBTL� �� BSSBZ	�HTE�B��HTE�BEE�


�� �HTE�FEJU� �� BSSBZ	�HTE�FE�


�� �HTE�MJTU� �� BSSBZ	�HTE�MT�


�� �HTE�MJTUBMM� �� BSSBZ	�HTE�MTB�


�� �HTE�NPWF� �� BSSBZ	�HTE�NW�


�� �HTE�SFNPWF� �� BSSBZ	�HTE�SN�


�� 


�� 
�

��  �

(GLW $PNNBOE#BTF�QIQ٧V FRQVWUXFWRU WR PDWFK ZKDW٧V EHORZ�

� � QIQ

� ���

� � $POTUSVDUPS

� ��

� QVCMJD GVODUJPO @@DPOTUSVDU	


� \

� QBSFOU��@@DPOTUSVDU	
�

� �UIJT��SFQPTJUPSZ � "QQ��NBLF	�(4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�
�

� �BMJBTFT � $POGJH��HFU	�UPEP�BMJBTFT�
�

�� JG 	BSSBZ@LFZ@FYJTUT	�UIJT��OBNF �BMJBTFT



�� \

�� �UIJT��TFU"MJBTFT	�BMJBTFT<�UIJT��OBNF>
�

�� ^



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

�� ^

��  �

6LPSOH� EHDXWLIXO� MXVW D WLQ\ ELW FRGH WR LPSOHPHQW DOO WKRVH DOLDVHV�

7U\ LW RXW�

*DK� ,W GLGQٟW ZRUN DV , WKRXJKW LW ZRXOG� 7KH YHU\ ILUVW FRPPDQG , WULHG FUHDWHG D ELJ UHG HUURU�

� _�HTE� BSU HTE�B

�

�

� <*OWBMJE"SHVNFOU&YDFQUJPO>

� $PNNBOE áHTE�Bá JT BNCJHVPVT 	HTE�BEEUBTL HTE�BSDIJWF
�

-XVW ZKHQ , WKRXJKW HYHU\WKLQJ ZDV JUHDW� UDQ LQWR VRPHWKLQJ HOVH� 6KHHVK�

2ND\� DIWHU WKLQNLQJ DERXW LW IRU D ELW� WHVWLQJ D IHZ WKLQJV� , FDPH XSZLWK WKH IROORZLQJ FRPSURPLVHV�

�� 6NLS WKH HTE�B DQG FKDQJH WKH HTE�BEEUBTL WR EH HTE�BEE LQVWHDG�
�� 'RQ٧W ZRUU\ DERXW WKH HTE�FE DOLDV� HTE�FEJU LV VKRUW HQRXJK�
�� &KDQJH WKH HTE�MTB DOLDV WR HTE�MB�

(GLW WKH WRS RI "EE5BTL$PNNBOE�QIQ DQG FKDQJH WKH �OBNF SURSHUW\ WR ZKDW٧V EHORZ�

� QSPUFDUFE �OBNF � �HTE�BEE��

&KDQJH WKH == $PNNBOE BMJBTFT VHFWLRQ RI DPOGJH�UPEP�QIQ WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

� �� $PNNBOE BMJBTFT

� �BMJBTFT� �� BSSBZ	

� �HTE�MJTU� �� BSSBZ	�HTE�MT�


� �HTE�MJTUBMM� �� BSSBZ	�HTE�MB�


� �HTE�NPWF� �� BSSBZ	�HTE�NW�


� �HTE�SFNPWF� �� BSSBZ	�HTE�SN�


� 


2ND\� QRZ HYHU\WKLQJ ZRUNV�

7KH %DVK 6FULSW

1RZ� ILQDOO\� , ZDQW WR SXW D OLWWOH EDVK VFULSW VRPHZKHUH LQ P\ SDWK WKDW ZLOO VKRUWHQ ZKDW , QHHG
WR W\SH HYHQ PRUH�

&UHDWH D ILOH QDPHG HTE DQG SXW LW LQ \RXU SDWK� ,٧P SODFLQJ P\ FRS\ LQ IPNF�DIVDL�CJO�
EXW \RXU VHWXS PD\ GLIIHU�

127( 7KLV LV QRW IRU :LQGRZV XVHUV� 6RUU\� EXW \RX FRXOG FUHDWH D EDWFK ILOH WR GR WKH
VDPH�

� �à�CJO�CBTI

� �

� � 4JNQMF CBTI TDSJQU UP DBMM BSUJTBO HTE�$0.."/%

� �

� "35*4"/��IPNF�DIVDL�HTE�BSUJTBO

� ."$304�áMTOBá

� $0.."/%4�áBEE BSDIJWF DSFBUF EP FEJU FEJUMJTU MB MJTU MJTUBMM MT NPWF =

� NW SFNPWF SFOBNF SN VOBSDIJWF VODSFBUFá

�

�� � 1SPDFTT .BDSPT

�� GPS DNE JO �."$304

�� EP

�� JG < á�DNEá �� á��á >� UIFO

�� � 0OMZ UIF POF NBDSP

�� �"35*4"/ HTE�MJTUBMM ��UBTLT�OFYU

�� FYJU

�� GJ

�� EPOF

��

�� � 1SPDFTT $PNNBOET



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

�� GPS DNE JO �$0.."/%4

�� EP

�� JG < á�DNEá �� á��á >� UIFO

�� �"35*4"/ áHTE��!á

�� FYJU

�� GJ

�� EPOF

��

�� � 0VUQVU VTBHF

�� FDIP á6TBHF� HTE DPNNBOE <PQUJPOT>á

�� FDIP

�� FDIP á8IFSF DPNNBOE JTá

�� FDIP á BEE "EE B OFX UBTL UP B MJTU�á

�� FDIP á BSDIJWF "SDIJWF B UPEP MJTU�á

�� FDIP á DSFBUF $SFBUF OFX UPEP MJTU�á

�� FDIP á EP .BSL B UBTL BT DPNQMFUF�á

�� FDIP á FEJU &EJU B UBTL�á

�� FDIP á FEJUMJTU &EJU B MJTU�T UJUMF PS TVCUJUMF�á

�� FDIP á MJTU -JTU UBTLT�á

�� FDIP á MJTUBMM]MB -JTU BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
�á

�� FDIP á MT -JTU UBTLT�á

�� FDIP á MTOB -JTU /FYU "DUJPOT JO BMM UPEP MJTUT�á

�� FDIP á NPWF]NW .PWF B UBTL CFUXFFO UPEP MJTUT�á

�� FDIP á SFNPWF]SN 3FNPWF B UBTL GSPN B UPEP MJTU�á

�� FDIP á SFOBNF 3FOBNF B UPEP MJTU�á

�� FDIP á VOBSDIJWF 6OBSDIJWF B UPEP MJTU�á

�� FDIP á VODSFBUF %FTUSPZ BO FNQUZ MJTU�á

�� FDIP

�� FDIP á6TF HTE DPNNBOE �I GPS IFMQ PO B DPNNBOEá�

/LQH �
0DNH VXUH WR XVH WKH SDWK WR ZKHUH \RX KDYH EHHQ EXLOGLQJ WKLV SURMHFW�

<RX PD\ DOVR KDYH WR PDNH WKLV ILOH H[HFXWDEOH�

� _� DE CJO

� _�CJO� DINPE �Y HTE

1RZ \RX FDQ XVH WKLV VKRUW VFULSW WR FDOO WKH FRQVROH FRPPDQGV� %HVW RI DOO� \RX FDQ FDOO WKLV VFULSW
QR PDWWHU ZKLFK GLUHFWRU\ \RX DUH LQ�



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

3OD\ DURXQG ZLWK LW VHH KRZ LW ZRUNV�

+HUH٧V PH GRLQJ MXVW WKDW�

� _� HTE

� 6TBHF� HTE DPNNBOE <PQUJPOT>

�

� 8IFSF DPNNBOE JT

� BEE "EE B OFX UBTL UP B MJTU�

� BSDIJWF "SDIJWF B UPEP MJTU�

� DSFBUF $SFBUF OFX UPEP MJTU�

� EP .BSL B UBTL BT DPNQMFUF�

� FEJU &EJU B UBTL�

�� FEJUMJTU &EJU B MJTU�T UJUMF PS TVCUJUMF�

�� MJTU -JTU UBTLT�

�� MJTUBMM]MB -JTU BMM UPEP MJTUT 	BOE QPTTJCMZ UBTLT
�

�� MT -JTU UBTLT�

�� MTOB -JTU /FYU "DUJPOT JO BMM UPEP MJTUT�

�� NPWF]NW .PWF B UBTL CFUXFFO UPEP MJTUT�

�� SFNPWF]SN 3FNPWF B UBTL GSPN B UPEP MJTU�

�� SFOBNF 3FOBNF B UPEP MJTU�

�� VOBSDIJWF 6OBSDIJWF B UPEP MJTU�

�� VODSFBUF %FTUSPZ BO FNQUZ MJTU�

��

�� 6TF HTE DPNNBOE �I GPS IFMQ PO B DPNNBOE

�� _� HTE MTOB

�� -JTUJOH OFYU BDUJPO UBTLT JO BMM MJTUT

�� ����������������������������������������������������

�� ] -JTU ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ����������������������������������������������������

�� ] BDUJPOT ] :&4 ] 5FTU� BEE OFYU BDUJPO ] ]

�� ] HTE ] :&4 ] $SFBUF TIFMM HTE TDSJQU ] ]

�� ����������������������������������������������������

�� _� HTE EP �I

�� 6TBHF�

�� HTE�EP <�M]��MJTUOBNF�á���á> <UBTL�OVNCFS> <�OBNF>

��

�� "SHVNFOUT�

�� UBTL�OVNCFS 5BTL � UP NBSL DPNQMFUF�

�� �OBNF -JTU OBNF XJUI DPNQMFUFE UBTL�

��

�� 0QUJPOT�

�� ��MJTUOBNF 	�M
 4PVSDF PG MJTU OBNF �QSPNQU� PS �EFGBVMU��



&KDSWHU �� � &RPPDQG $OLDVHV DQG WKH JVG VKHOO VFULSW ���

�� ��IFMQ 	�I
 %JTQMBZ UIJT IFMQ NFTTBHF�

�� ��RVJFU 	�R
 %P OPU PVUQVU BOZ NFTTBHF�

�� ��WFSCPTF 	�W]WW]WWW
 *ODSFBTF UIF WFSCPTJUZ PG NFTTBHFT� � GPS OPSNBM

�� PVUQVU � GPS NPSF WFSCPTF PVUQVU BOE � GPS EFCVH

�� ��WFSTJPO 	�7
 %JTQMBZ UIJT BQQMJDBUJPO WFSTJPO�

�� ��BOTJ 'PSDF "/4* PVUQVU�

�� ��OP�BOTJ %JTBCMF "/4* PVUQVU�

�� ��OP�JOUFSBDUJPO 	�O
 %P OPU BTL BOZ JOUFSBDUJWF RVFTUJPO�

�� ��FOW 5IF FOWJSPONFOU UIF DPNNBOE TIPVME SVO VOEFS�

'RJIRRGLQJ

)URP QRZ RQ ,٧OO MXVW XVH RXU VXSHU� GXSHU� QLIW\� OLWWOH HTE VFULSW WR PDQDJH P\ OLVWV� �:HOO� WKDW LV�
XQWLO WKH ZHE DSSOLFDWLRQ LV GRQH��

/HW٧V PDUN WKLV ODVW WDVN FRPSOHWH�

� _� HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������

� ] � ] :&4 ] $SFBUF TIFMM HTE TDSJQU ] ]

� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ���������������������������������������������������������

�� _� HTE EP � �HTE

�� 5BTL �$SFBUF TIFMM HTE TDSJQU� NBSLFE DPNQMFUF�

�� _� HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ��������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ��������������������������������������������������������������������

�� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

�� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]
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�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF .PWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ] ] EPOF ] $SFBUF TIFMM HTE TDSJQU ] %POF ������� ]

�� ] ] EPOF ] -JTU UBTLT JO -JTU"MM$PNNBOE ] %POF ������� ]

�� ��������������������������������������������������������������������

<HD� :H٧UH ILQLVKHG ZLWK WKH FRQVROH DSSOLFDWLRQ�



&KDSWHU �� � :KDWȇV 1H[W ZLWK WKH
&RQVROH $SSOLFDWLRQ
7KH FRQVROH DSSOLFDWLRQ LV FRPSOHWH DV IDU DV WKLV ERRN LV FRQFHUQHG� EXW WKDW GRHVQ٧W PHDQ LW٧V
FRPSOHWH IRU \RX�

+RZ GRHV WKH FRQVROH DSSOLFDWLRQ ZRUN IRU \RX" ,Q ZKDW ZD\V FRXOG LW EH LPSURYHG WR ILW ZLWKLQ
\RXU RZQ ZRUNIORZ"

+HUH٧V D OLVW RI LGHDV RQ ZD\V WR LPSURYH WKH DSS� 7KLV OLVW LV E\ QR PHDQV H[KDXVWLYH�

ٰ 7UDFN FRQWH[WV OLNH #KRPH� #ZRUN� #EDFNSDFNLQJ�DFURVV�HXURSH�
ٰ $GG D PRQWKO\ DUFKLYH WR DXWRPDWLFDOO\ PRYH FRPSOHWHG WDVNV HOVHZKHUH�
ٰ 7UDFN SULRULW\ WDVNV�
ٰ $GG DFWLYLW\ ORJV� WUDFNLQJ ZKHQHYHU FKDQJHV DUH PDGH WR WKH OLVW�
ٰ ([SDQG GXH GDWHV WR LQFOXGH WLPH�
ٰ $GG WLPH WUDFNLQJ� JVG�VWDUWZRUN�VWRSZRUN RQ SURMHFWV�
ٰ $GG EDFNXS�UHVWRUH IHDWXUH�
ٰ $GG DGGLWLRQDO WDVN VWDWHV� LQ�SURJUHVV� ZDLWLQJ�
ٰ $GG VXEWDVNV
ٰ &UHDWH D 'E5HSRVLWRU\ WR VWRUH WDVNV
ٰ $GG SHRSOH WUDFNLQJ RQ WDVNV� PD\EH �FKXFN� �ERE� �VDOO\�
ٰ $GG HQFU\SWLRQ�GHFU\SWLRQ WR WRGR OLVWV�

6HH� $OO NLQGV RI WKLQJV \RX FRXOG GR� , FDPH XS ZLWK D GR]HQ IHDWXUHV LQ MXVW D FRXSOH PLQXWHV�

0\ SRLQW LQ DOO WKLV LV , UHDOO\ KRSH \RX PDNH WKLV SURMHFW VRPHWKLQJ \RX FDQ XVH� $QG LI \RX H[SDQG
WKH IHDWXUH LQ VRPH LQWHUHVWLQJ ZD\� SOHDVH VKRRW PH DQ HPDLO� ,٧G ORYH WR KHDU IURP \RX�



3DUW � � 7KH :HE $SSOLFDWLRQ

,Q WKLV ODVW SDUW RI WKH ERRN� ZH٧OO PDNH WKH WRGR DSSOLFDWLRQ ZRUN IURP WKH ZHE� 2U� PRUH VSHFLILFDOO\�
RQH WKDW ZRUNV IURP \RXU EURZVHU DQG LV KRVWHG E\ \RXU RZQ PDFKLQH� 6XUH� \RX FRXOG SXW WKLV DSS
RQ WKH ZHE� %XW GR \RX ZDQW WR VKDUH \RXU WRGR OLVWV ZLWK HYHU\RQH LQ WKH ZRUOG"



&KDSWHU �� � 6HWWLQJ XS WKH :HE
6HUYHU

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VHW XS \RXU ZHE VHUYHU WR EH DEOH WR VHUYH SDJHV IRU WKH *HWWLQJ 6WXII
'RQH ZHE DSSOLFDWLRQ�

7KHUH DUH PDQ\ ZD\V \RX FDQ VHW XS D VHUYHU RQ \RXU PDFKLQH WR KRVW ZHE SDJHV� ,٧OO EH XVLQJ DSDFKH
WKURXJK WKLV ERRN� EXW ZDQWHG WR SUHVHQW D IHZ GLIIHUHQW DOWHUQDWLYHV�

:HE VHUYHU SHUPLVVLRQV

2ND\� ,٧P JRLQJ WR DGYRFDWH VRPHWKLQJ WKDW LV JHQHUDOO\ IURZQHG XSRQ E\ WKH FRPPXQLW\� 6LQFH
\RX٧UH UXQQLQJ D ZHE VHUYHU RQ \RXU RZQ PDFKLQH� ZK\ QRW MXVW OHW WKH ZHE VHUYHU DFW OLNH \RX" %\
WKLV , PHDQ XVH \RXU XVHUQDPH DQG JURXS IRU ZULWLQJ ILOHV"

$V ORQJ DV \RXU ILUHZDOO GRHVQ٧W DOORZ DFFHVV WR \RXU PDFKLQH RQ SRUW ��� WKHUH٧V QR LVVXH�

, ZRXOG QHYHU VXJJHVW WKLV RQ D SURGXFWLRQPDFKLQH� 7KH XXX�EBUB XVHU �RU ZKDWHYHU DSDFKH٧V XVLQJ��
VKRXOG EH PDQDJHG VHSDUDWHO\ IURP DQ\ XVHU DFFRXQWV RQ WKH PDFKLQH�

6R� LQ WKH WZR ZHE VHUYHU VHW XSV EHORZ , VXJJHVW XVLQJ \RXU XVHUQDPH DQG JURXS� ,Q P\ FDVH LW٧V
DIVDL DQG DIVDL�

8VLQJ $SDFKH

$SDFKH LV WKH QXPEHU RQH ZHE VHUYHU RQ WKH QHW�

)ROORZ WKH LQVWUXFWLRQV LQ $SSHQGL[ ,,, WR VHW XS D KRVW QDPHG �نJVG�ORFDOKRVW�FRPم
SRLQWLQJ LW WR \RXU SXEOLF IROGHU RI WKH ODUDYHO SURMHFW \RX٧UH FUHDWLQJ LQ WKLV ERRN�
��IPNF�DIVDL�HTE�QVCMJD LV ZKDW ,٧P XVLQJ�� %H VXUH WR VHW \RXU SHUPLVVLRQV WR XVH \RXU
XVHUQDPH�JURXS�



&KDSWHU �� � 6HWWLQJ XS WKH :HE 6HUYHU ���

8VLQJ 1JLQ[

1JLQ[ LV D YHU\ SRSXODU� KLJK�SHUIRUPDQFH ZHE VHUYHU� , DFWXDOO\ OLNH 1JLQ[ PRUH WKDQ $SDSFKH�
EXW XVH $SDFKH PRVWO\ VR , FDQ NHHS P\ ZRUN DQG KRPH FRQILJXUDWLRQV DV VLPLODU DV SRVVLEOH�

)ROORZ WKH LQVWUXFWLRQV LQ $SSHQGL[ ,9 WR VHW XS D KRVW QDPHG �نJVG�ORFDOKRVW�FRPم
SRLQWLQJ LW WR \RXU SXEOLF IROGHU� DQG XVLQJ \RXU XVHUQDPH�JURXS�

8VLQJ 3+3ȇV EXLOW LQ VHUYHU

$QRWKHU RSWLRQ LV WR XVH 3+3٧V EXLOW LQZHE VHUYHU� , GRQ٧W OLNH GRLQJ WKLV EHFDXVH LW٧V QRW DQ RSWLPL]HG
VHUYHU DQG \RX PXVW LVVXH WKH FRPPDQG HYHU\ WLPH \RX ZDQW WR VWDUW LW �\HV� , NQRZ \RX FRXOG VHW
LW XS WR DXWRPDWLFDOO\� EXW LW٧V MXVW QRW DV FOHDQ LQ P\ RSLQLRQ���

7KH DGYDQWDJH" ,W٧V VXSHU HDV\ WR XVH� 6R� LQ D SLQFK� WKLV LV DOZD\V D TXLFN DOWHUQDWLYH�

)LUVW ZH KDYH WR UH�HQDEOH WKH VHUYLFH SURYLGHU WKDW ZH FRPPHQWHG RXW EDFN LQ &KDSWHU ��
ZKHQ ZH ORFNHG GRZQ DUWLVDQ� (GLW BQQ�DPOGJH�BQQ�QIQ DV VSHFLILHG EHORZ�

� �� 'JOE UIF MJOF CFMPX

�

� ���*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=4FSWFS4FSWJDF1SPWJEFS�

�

� �� "OE SFNPWF UIF DPNNFOU

�

� �*MMVNJOBUF='PVOEBUJPO=1SPWJEFST=4FSWFS4FSWJDF1SPWJEFS�

7R VWDUW WKH VHUYHU� MXVW LVVXH WKH BSU TFSWF FRPPDQG�

� _�HTE� BSU TFSWF

� -BSBWFM EFWFMPQNFOU TFSWFS TUBSUFE PO IUUQ���MPDBMIPTU�����

1RWLFH WZR WKLQJV�

�� 7KH VHUYHU LV RQ SRUW ����
�� <RX KDYH WR OHDYH WKH FRPPDQG UXQQLQJ XQWLO \RX DUH GRQH ZLWK LW�

([LW WKH VHUYHU ZLWK $USM�$�



&KDSWHU �� � 6HWWLQJ XS WKH :HE 6HUYHU ���

<RX KDYH DUULYHG

5HJDUGOHVV RI WKH ZHE VHUYHU PHWKRG \RX XVH� EULQJ XS WKH ZHE SDJH IUUQ���HTE�MPDBMIPTU�DPN
LQ \RXU EURZVHU �RU IUUQ���MPDBMIPTU����� LI \RX٧UH XVLQJ 3+3٧V EXLOW LQ VHUYHU�� <RX VKRXOG VHH
WKH /DUDYHO /RJR LQ D SDJH VLPLODU WR WKH RQH EHORZ�

<RXU %URZVHUٟV 6FUHHQ



&KDSWHU �� � 3ODQQLQJ WKH :HE
$SSOLFDWLRQ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO SODQ RXW ZKDW WR GR ZLWK WKH ZHE DSSOLFDWLRQ�

ΖQLWLDO ΖGHDV

+HUH DUH� LQ QR SDUWLFXODU RUGHU� P\ LQLWLDO WKRXJKWV IRU WKH ZHE DSSOLFDWLRQ�

$ 6LQJOH 3DJH $SSOLFDWLRQ
7KLV LV D SUHWW\ VLPSOH DSSOLFDWLRQ� VR OHW٧V MXVW KDYH HYHU\WKLQJ RQ RQH ZHE SDJH� $OO WKH 7RGR
/LVWV GLVSOD\HG RQ WKH OHIW HGJH RI WKH ZLQGRZ� DQG DOO WKH WDVNV GLVSOD\HG LQ D ODUJHU SDQH WR
WKH ULJKW� $Q\ LQSXW VKRXOG KDSSHQ DV PRGDO GLDORJ ER[HV WR WKH XVHU�

%RRWVWUDS
,٧OO XVH %RRWVWUDSuu IRU WKH IURQW HQG IUDPHZRUN� ,٧P IDPLOLDU ZLWK LW DQG %RRWVWUDS SURYLGHV DQ
HDV\�WR�XVH JULG IRU OD\LQJ RXW WKH DSSOLFDWLRQ� ,W DOVR KDV PHWKRGV IRU PRGDO ER[HV EXLOW�LQ�

$-$;
6LQFH WKHUH٧V RQO\ D VLQJOH SDJH WKDW DOO WKH DFWLRQV ZLOO RFFXU IURP� ZH٧OO QHHG WR PDNH VRPH
$-$; FDOOV WR WKH ORDG WKH OLVWV DQG SHUIRUP WKH DFWLRQV�

6LQJOH 8VHU
6LQFH WKLV OLVW LV IRU SHUVRQDO XVH� OHW٧V NHHS LW VLQJOH XVHU� ,Q RWKHU ZRUGV� QR ZRUULHV DERXW OLVWV
FKDQJLQJ HOVHZKHUH ZKLOH WKH\٧UH GLVSOD\HG ZLWKLQ WKH EURZVHU�

6RXQGV SUHWW\ VWUDLJKW IRUZDUG�

3ODQQLQJ WKH $-$; FDOOV

/HW٧V FUHDWH D OLVW RI $3, HQGSRLQWV IRU WKH ZHE DSSOLFDWLRQ WR XVH�

uuKWWS���JHWERRWVWUDS�FRP�



&KDSWHU �� � 3ODQQLQJ WKH :HE $SSOLFDWLRQ ���

0HWKRG 3DWK 'HVFULSWLRQ

3267 �OLVWV &UHDWH D QHZ OLVW
'(/(7( �OLVWV�^QDPH` 8QFUHDWH D OLVW
*(7 �OLVWV 5HWXUQV D OLVW RI OLVWV
*(7 �OLVWV"DUFKLYH � 5HWXUQV WKH DUFKLYHG OLVWV
*(7 �OLVWV�^QDPH` 5HWXUQ WKH OLVW
*(7 �OLVWV�^QDPH`"DUFKLYHG � 5HWXUQ WKH DUFKLYHG OLVW
387 �OLVWV�^QDPH` 8SGDWH WKH OLVW QDPHG ^QDPH`
3267 �OLVWV�^QDPH`�DUFKLYH $UFKLYH WKH OLVW
3267 �OLVWV�^QDPH`�XQDUFKLYH 8QDUFKLYH WKH OLVW
3267 �OLVWV�^VRXUFH`�UHQDPH�^GHVW` 5HQDPH ^VRXUFH` WR ^GHVW`

:KDW DERXW DGGLQJ WDVNV� PDUNLQJ WDVNV FRPSOHWH� HWF" :HOO� LQ WKLQNLQJ DERXW WKLV VLQJOH SDJH
DSSOLFDWLRQ , ILJXUHG LW ZRXOG EH TXLFNHU WR KDYH D ٢OLVW٣ EH ERWK WKH WKH OLVW LQIRUPDWLRQ �WLWOH� QDPH�
VXEWLWOH� DUFKLYH VWDWXV� DQG DOO WKH WDVNV DVVRFLDWHG ZLWK WKH OLVW� $Q\ WLPH DQ DFWLRQ FDXVHV D FDOO WR
WKH VHUYHU� WKHQ WKH ZHE SDJH ZLOO UHGUDZ WKH GDWD� 1RWH� LW٧V QRW JRLQJ WR UHGUDZ DOO WKH +70/� EXW
VLPSO\ UHIUHVK WKH GDWD�

,I ZH DGG D WDVN� LW XSGDWHV WKH GDWD LQWHUQDOO\� PDNHV D FDOO WR ٦387 �OLVWV�^QDPH`٧� GLVSOD\V DQ\
VXFFHVV RU IDLOXUH PHVVDJH� DQG UHGUDZV WKH WDVNV�

7KLV LV QRW KRZ D ODUJH� PXOWL�XVHU WDVN OLVW ZRXOG EH GHVLJQHG� ,Q WKDW FDVH ,٧G GHILQLWHO\
EUHDN WKLQJV GRZQ WR WKH WDVN OHYHO DQG PLQLPL]H WKH SD\ORDG EHWZHHQ FOLHQW DQG VHUYHU� $
WUXH PXOWL�XVHU WDVN OLVW� ZKHUH PXOWLSOH SHRSOH FRXOG EH HGLWLQJ WKH VDPH OLVW DW WKH VDPH
WLPH ZRXOG EH EHWWHU VHUYHG XVLQJ ZHE VRFNHWV�

$UH ZH PLVVLQJ DQ\WKLQJ LQ WKH DERYH WDEOH" /HW٧V VHH�

ٰ $GGLQJ WDVNV ZRXOG DGG WR FXUUHQW OLVW� XSGDWH WKH OLVW RQ WKH VHUYHU� DQG UHIUHVK�
ٰ 0DUNLQJ D WDVN FRPSOHWH ZRXOG XSGDWH WDVN LQ FXUUHQW OLVW� XSGDWH WKH OLVW RQ WKH VHUYHU� DQG
UHIUHVK�

ٰ (GLWLQJ WDVN �WKH WDVN GHVFULSWLRQ RU QH[W DFWLRQ� ZRXOG IROORZ WKH VDPH SDWWHUQ RI XSGDWLQJ
WKH FXUUHQW OLVW� XSGDWLQJ WKH OLVW RQ WKH VHUYHU� DQG UHIUHVKLQJ�

ٰ 'HOHWLQJ D WDVN� VDPH SDWWHUQ�
ٰ 0RYLQJ D WDVN WR D GLIIHUHQW OLVW� 8JJK� :H FRXOG GR DQ DGG WDVN RQ WKH QHZ OLVW� WKHQ D GHOHWH
WDVN RQ WKH FXUUHQW OLVW�

7KLV ZLOO ZRUN�

'HVLJQLQJ WKH -DYDVFULSW 2EMHFWV

:KHQ ZH٧UH GHDOLQJ ZLWK D OLVW RI OLVWV� OHW٧V XVH WKH IROORZLQJ VWUXFWXUH�



&KDSWHU �� � 3ODQQLQJ WKH :HE $SSOLFDWLRQ ���

� WBS MJTUT � <

� \

� OBNF� áOBNFá

� UJUMF� á5JUMFá

� TVCUJUMF� OVMM

� OVN/FYU"DUJPOT� �

� OVN/PSNBM� �

� OVN$PNQMFUFE� �

� ^ \

�� ���

�� ^

�� >�

$QG ZKHQ ZH٧UH GHDOLQJ ZLWK OLVWV� ZH٧OO XVH WKH IROORZLQJ VWUXFWXUH�

� WBS MJTU � \

� OBNF� áOBNFá

� UJUMF� á5JUMFá

� TVCUJUMF� á4VCUJUMFá

� UBTLT� <

� \

� JT/FYU� USVF

� JT$PNQMFUFE� GBMTF

� EFTDSJQU� á5BTL EFTDSJQUJPOá

�� EBUF%VF� OVMM �� 0S KBWBTDSJQU UJNFTUBNQ

�� EBUF$PNQMFUFE� OVMM �� PS KBWBTDSJQU UJNFTUBNQ

�� ^ \

�� ���

�� ^

�� >

�� ^�

$QG� WR EH FRQVLVWHQW ZLWK RXU 5(67 UHWXUQ YDOXHV� OHW٧V DOZD\V KDYH WKH HQWLW\ DV SDUW RI D UHWXUQ
REMHFW� EXW LI WKHUH٧V DQ HUURU� WKHQ WKH REMHFW KDV DQ HUURU SURSHUW\�



&KDSWHU �� � 3ODQQLQJ WKH :HE $SSOLFDWLRQ ���

� WBS TVDDFTT3FUVSO � \

� MJTUT� <

� ���

� >

� ^�

� WBS TVDDFTT3FUVSO� � \

� MJTU� \

� ���

� ^

�� ^�

�� WBS FSSPS3FUVSO � \

�� FSSPS� á&SSPS NFTTBHFá

�� ^�

8VXDOO\� , GR DOO WKLV SODQQLQJ LQ P\ KHDG� 0\ JRDO KHUH ZDV WR JHW D JHQHUDO ٢IHHO٣ RI KRZ WKH
ZHE SDJH LV JRLQJ WR RSHUDWH DQG IRU WKH XQGHUO\LQJ GDWD VWUXFWXUHV� %XW , ZDQWHG WR VWHS EDFN IRU D
PRPHQW DQG DQDO\]H KRZ FORVHO\ , IROORZHG WKDW ROG VFKRRO VWHSV , OHDUQHG \HDUV DJR�

ٰ 'HVLJQ WKH 2XWSXW � ZH GLG WKDW LQ D YHU\ URXJK ZD\ DW WKH WRS RI WKLV FKDSWHU LQ WKH$ 6LQJOH
3DJH $SSOLFDWLRQ WRSLF�

ٰ 'HVLJQ WKH ,QSXW � WKDW٧V JRLQJ WR EH XVHU LQSXW� WKH IXQFWLRQV WKH\ FDQ SHUIRUP� 7KLV VHHPV
SUHWW\ VWUDLJKW IRUZDUG� <HV� WKHUH DUH D FRXSOH RI TXHVWLRQV� OLNH ٢VKRXOG WKH XVHU EH DEOH WR
GUDJ DQG GURS WDVNV٣� EXW ,٧P QRW ZRUULHG DERXW WKH LQSXW�

ٰ 'HVLJQ WKH 'DWDEDVH � ZHOO� WKH GDWDEDVH KDV DOUHDG\ EHHQ GHILQHG WKH WKH UHSRVLWRU\� EXW
UHDOO\� WR WKH ZHE DSS� WKH GDWDEDVH LV JRLQJ WR EH WKH 5(67 $3, DQG WKH VWUXFWXUHV GHILQHG WR
KROG WKH GDWD�

ٰ 'HVLJQ WKH )XQFWLRQDOLW\ � WKH IXQFWLRQDOLW\ LV SUHWW\ ZHOO GHILQHG� :H٧OO EH LPSOHPHQWLQJ
HYHU\WKLQJ WKH &RQVROH $SSOLFDWLRQ FRXOG GR�

, ZRXOG QHYHU QRUPDOO\ WKLQN ٢+RZ FORVH DP , IROORZLQJ D GHVLJQ PHWKRGRORJ\"٣ 7KH
PHWKRG� P\ PHWKRG DQ\ZD\� LV WR MXVW GR WKH QH[W ORJLFDO VWHS� :KHQ WKHUH DUH PXOWLSOH
QH[W VWHSV WKHQ SLFN RQH� FDUU\ LW IRUZDUG� WKHQ EDFN XS� SLFN XS DQRWKHU VWHS DQG IROORZ LW
IRUZDUG� 5LQVH DQG UHSHDW XQWLO WKH DSSOLFDWLRQ LV GRQH�

'RJIRRGLQJ

6LQFH , VNLSSHG GRJIRRGLQJ LQ WKH ODVW FKDSWHU� OHW٧V VHH ZKDW٧V FXUUHQWO\ LQ WKH OLVW�



&KDSWHU �� � 3ODQQLQJ WKH :HE $SSOLFDWLRQ ���

� _�HTE� HTE MT �HTE

� "MM 5BTLT JO MJTU ��HTE�

� ��������������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ��������������������������������������������������������������������

� ] � ] ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] ]

� ] � ] ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] ]

� ] � ] ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] ]

� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF .PWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ] ] EPOF ] $SFBUF TIFMM HTE TDSJQU ] %POF ������� ]

�� ] ] EPOF ] -JTU UBTLT JO -JTU"MM$PNNBOE ] %POF ������� ]

�� ��������������������������������������������������������������������

1LFH� ,WHPV ��� DUH GRQH� /HW٧V PDUN WKRVH GRQH DQG DGG D IHZ PRUH WDVNV�

� _�HTE� HTE EP � �HTE

� 5BTL �$SFBUF "QQFOEJY GPS OHJOY JOTUBMM� NBSLFE DPNQMFUF�

� _�HTE� HTE EP � �HTE

� 5BTL �$SFBUF "QQFOEJY GPS "QBDIF JOTUBMM� NBSLFE DPNQMFUF�

� _�HTE� HTE EP � �HTE

� 5BTL �$IBQUFS PO TFUUJOH VQ XFCTFSWFS� NBSLFE DPNQMFUF�

� _�HTE� HTE BEE á4FUVQ 3PVUFTá �HTE �B

� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE

� _�HTE� HTE BEE á*NQMFNFOU (&5 �MJTUTá �HTE �B

�� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������������

�� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

�� ] � ] :&4 ] 4FUVQ 3PVUFT ] ]



&KDSWHU �� � 3ODQQLQJ WKH :HE $SSOLFDWLRQ ���

�� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF .PWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ] ] EPOF ] $SFBUF TIFMM HTE TDSJQU ] %POF ������� ]

�� ] ] EPOF ] -JTU UBTLT JO -JTU"MM$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] %POF �������� ]

�� ] ] EPOF ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] %POF �������� ]

�� ] ] EPOF ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] %POF �������� ]

�� ���������������������������������������������������������������������

(YHU\WKLQJ DERYH VKRXOG EH VHOI H[SODQDWRU\�



&KDSWHU �� � 0RFNLQJ 8S WKH :HE
3DJH

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO PRFN XS WKH ZHE SDJH�

6HWWLQJ 8S %RRWVWUDS

7KH ILUVW WKLQJ ZH QHHG WR GR LV GRZQORDG ERRWVWUDS DQG VHW LW XS LQ RXU SURMHFW VR ZH FDQ XVH LW� ,Q
D ZD\� ZH٧UH ERRWVWUDSSLQJ ERRWVWUDS� �8JK� \HDK WKDW ZDV D JURDQHU��

'RZQORDGLQJ DQG XQ]LSSLQJ

7KH LQVWUXFWLRQV EHORZ DUH IRU 8EXQWX�0LQW /LQX[ WR GRZQORDG DQG XQ]LS ERRWVWUDS LQWR
D WHPSRUDU\ GLUHFWRU\ LQ RXU JVG SURMHFW�

� � %PXOMPBE JU

� _�HTE� XHFU IUUQT���HJUIVC�DPN�UXCT�CPPUTUSBQ�BSDIJWF�W������[JQ

�

� ��� NBOZ MJOFT TDSPMM CZ

�

� ���������� �������� 	���� .#�T
 � AW������[JQ� TBWFE <���������������>

�

� � 6O[JQ JU

� _�HTE� VO[JQ W������[JQ

��

�� ��� NBOZ MJOFT TDSPMM CZ

��

�� JOGMBUJOH� CPPUTUSBQ�������MFTT�WBSJBCMFT�MFTT

�� JOGMBUJOH� CPPUTUSBQ�������MFTT�XFMMT�MFTT

�� JOGMBUJOH� CPPUTUSBQ�������QBDLBHF�KTPO

��

�� � %FMFUF UIF [JQ GJMF

�� _�HTE� SN W������[JQ



&KDSWHU �� � 0RFNLQJ 8S WKH :HE 3DJH ���

0RYLQJ ZKDW ZH QHHG LQWR RXU SURMHFW

)ROORZ WKH LQVWUXFWLRQV WR PRYH ZKDW ZH QHHG LQWR RXU SXEOLF GLUHFWRU\�

� � 'JSTU UIF CPPUTUSBQ DPSF GJMFT

� _�HTE� NW CPPUTUSBQ�������EJTU�� QVCMJD�

�

� � 5IFO NPWF KRVFSZ

� _�HTE� NW CPPUTUSBQ�������BTTFUT�KT�KRVFSZ�KT QVCMJD�KT�

�

� � 5IFO XJQF PVU UIF SFTU PG CPPUTUSBQ

� _�HTE� SN �S CPPUTUSBQ������

%XLOG D EDVLF WHPSODWH

1RZ� ZH٧OO HGLW WKH H[LVWLQJ ٪KHOOR٫ SDJH WKDW /DUDYHO SURYLGHV RXW RI WKH ER[� DQG WXUQ LW LQWR D EDVLF
ERRWVWUDS WHPSODWH�

)LUVW UHQDPH WKH YLHZ� PDJLFDOO\ WXUQLQJ LQWR D %ODGH 7HPSODWH

� _�HTE� NW BQQ�WJFXT�IFMMP�QIQ BQQ�WJFXT�IFMMP�CMBEF�QIQ

+HK� 7KDW ZDV SUHWW\ HDV\� %ODGH WHPSODWHV DUH MXVW 3+3 ILOHV� EXW WKH ILOHQDPHV HQG ZLWK �CMBEF�QIQ
LQVWHDG RI �QIQ�

��

%ODGH LV WKH WHPSODWLQJ HQJLQH SURYLGHG E\ /DUDYHO� ,W LV VLPSOH� \HW SRZHUIXO� $QG EHVW RI DOO� LW
KDV D FOHDQ V\QWD[ WKDW OHWV \RX HPEHG IXQFWLRQDOLW\ LQ +70/ ILOHV ZLWKRXW DOO WKRVH XJO\ VWDUWLQJ
DQG HQGLQJ QIQ WDJV�

(GLW WKH BQQ�WJFXT�IFMMP�CMBEF�QIQ ILOH WR PDWFK ZKDW٧V EHORZ�
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� �à%0$5:1& IUNM�

� �IUNM�

� �IFBE�

� �UJUMF�(FUUJOH 4UVGG %POF XJUI -BSBWFM��UJUMF�

� �NFUB OBNF�áWJFXQPSUá DPOUFOU�áXJEUI�EFWJDF�XJEUI JOJUJBM�TDBMF����á�

� \\ )5.-��TUZMF	��DTT�CPPUTUSBQ�NJO�DTT�
 ^^

� ��IFBE�

� �CPEZ�

� �I��)FMMP XPSMEà��I��

��

�� �à�� +BWBTDSJQU BU UIF FOE PG UIF QBHF ���

�� \\ )5.-��TDSJQU	��KT�KRVFSZ�KT�
 ^^

�� \\ )5.-��TDSJQU	��KT�CPPUTUSBQ�NJO�KT�
 ^^

�� ��CPEZ�

�� ��IUNM�

/LQH �
7KLV LV +70/ �

/LQH �
%RRWVWUDS LV EXLOW IRU PRELOH ILUVW� 7KLV OLQH VSHFLILHV WKH ZLGWK DQG KRZ WKH ]RRP IDFWRU RI WKH
VFUHHQ�

/LQH �
+HUH ZH XVH D ELW RI %ODGH V\QWD[ �WKH RSHQLQJ DQG FORVLQJ ^^ ``�� 7KLV ZLOO RXWSXW WKH 3+3
YDOXH EHWZHHQ WKH FXUO\ EUDFHV� :KDW ZH٧UH RXWSXWWLQJ LV D /DUDYHO +70/ KHOSHU �LW٧V DFWXDOO\
D IDFDGH� WKDW ZLOO RXWSXW WKH +70/ IRU WKH VW\OH VKHHW ZH٧UH VSHFLI\LQJ�

/LQHV �� DQG ��
+HUH ZH٧UH XVLQJ D GLIIHUHQW KHOSHU WR RXWSXW WKH +70/ WR ORDG WKH WZR MDYDVFULSW ILOHV ZH
QHHG�

7KDW٧V LW� %ULQJ XS IUUQ���HTE�MPDBMIPTU�DPN LQ \RXU EURZVHU RU LI \RX٧UH XVLQJ WKH 3+3 EXLOW�LQ
VHUYHU� ORFDOKRVW RQ WKH DSSURSULDWH SRUW� �<RX NQRZ ZKDW" ,ٟP QRW JRLQJ WR PHQWLRQ WKH DOWHUQDWLYH
PHWKRGV DJDLQ� ,I \RXٟUH XVLQJ DQ DOWHUQDWLYH VHUYHU RU GRPDLQ QDPH� \RX NQRZ ZKDW WR GR��

([SDQG WHPSODWH WR RXU PRFNXS

(GLW WKH BQQ�WJFXT�IFMMP�CMBEF�QIQ ILOH WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 0RFNLQJ 8S WKH :HE 3DJH ���

� �à%0$5:1& IUNM�

� �IUNM�

� �IFBE�

� �UJUMF�(FUUJOH 4UVGG %POF XJUI -BSBWFM��UJUMF�

� �NFUB DIBSTFU�áVUG��á�

� �NFUB OBNF�áWJFXQPSUá DPOUFOU�áXJEUI�EFWJDF�XJEUI JOJUJBM�TDBMF����á�

� \\ )5.-��TUZMF	��DTT�CPPUTUSBQ�NJO�DTT�
 ^^

� \\ )5.-��TUZMF	��DTT�CPPUTUSBQ�UIFNF�NJO�DTT�
 ^^

� �TUZMF UZQF�áUFYU�DTTá�

�� CPEZ \

�� NBSHJO�UPQ� ��QY�

�� ^

�� ��TUZMF�

�� ��IFBE�

�� �CPEZ�

��

�� \\�� 5PQ /BWCBS ��^^

�� �EJW DMBTT�áOBWCBS OBWCBS�JOWFSTF OBWCBS�GJYFE�UPQá�

�� �EJW DMBTT�áDPOUBJOFSá�

�� �EJW DMBTT�áOBWCBS�IFBEFSá�

�� �B DMBTT�áOBWCBS�CSBOEá ISFG�á�á�(FUUJOH 4UVGG %POF��B�

�� ��EJW�

�� �VM DMBTT�áOBW OBWCBS�OBWá�

�� �MJ DMBTT�áBDUJWFá�

�� �B ISFG�á�á�"DUJPOT MJTU��B�

�� ��MJ�

�� ��VM�

�� �GPSN DMBTT�áOBWCBS�GPSN OBWCBS�SJHIUá�

�� �CVUUPO UZQF�áTVCNJUá DMBTT�áCUO CUO�TVDDFTTá�

�� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�QMVT�TJHOá���TQBO�

�� "EE 5BTL

�� ��CVUUPO�

�� ��GPSN�

�� ��EJW�

�� ��EJW�

��

�� �EJW DMBTT�áDPOUBJOFSá�

�� �EJW DMBTT�áSPXá�

�� �EJW DMBTT�áDPM�NE��á�

��

�� \\�� "DUJWF -JTUT ��^^

�� �EJW DMBTT�áQBOFM QBOFM�JOGPá�
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�� �EJW DMBTT�áQBOFM�IFBEJOHá�"DUJWF -JTUT��EJW�

�� �EJW DMBTT�áQBOFM�CPEZá�

�� �VM DMBTT�áOBW OBW�QJMMT OBW�TUBDLFEá�

�� �MJ��B ISFG�á�á�*OCPY �TQBO DMBTT�áCBEHFá����TQBO���B���MJ�

�� �MJ DMBTT�áBDUJWFá�

�� �B ISFG�á�á�"DUJPOT �TQBO DMBTT�áCBEHFá����TQBO���B�

�� ��MJ�

�� �MJ��B ISFG�á�á�8BJUJOH 'PS��B���MJ�

�� �MJ�

�� �B ISFG�á�á�4PNFEBZ�.BZCF �TQBO DMBTT�áCBEHFá����TQBO���B�

�� ��MJ�

�� �MJ�

�� �B ISFG�á�á�$BMFOEBS �TQBO DMBTT�áCBEHFá�����TQBO���B�

�� ��MJ�

�� �MJ��B ISFG�á�á�(4% �TQBO DMBTT�áCBEHFá����TQBO���B���MJ�

�� ��VM�

�� ��EJW�

�� ��EJW�

��

�� \\�� "SDIJWFE -JTUT ��^^

�� �EJW DMBTT�áQBOFM QBOFM�EFGBVMUá�

�� �EJW DMBTT�áQBOFM�IFBEJOHá�"SDIJWFE -JTUT��EJW�

�� �EJW DMBTT�áQBOFM�CPEZá�

�� �VM DMBTT�áOBW OBW�TUBDLFEá�

�� �MJ��B ISFG�á�á�0ME 4UVGG��B���MJ�

�� �MJ��B ISFG�á�á�.PSF 0ME 4UVGG��B���MJ�

�� ��VM�

�� ��EJW�

�� ��EJW�

��

�� ��EJW�

�� �EJW DMBTT�áDPM�NE��á�

��

�� \\�� 0QFO 5BTLT ��^^

�� �EJW DMBTT�áQBOFM QBOFM�QSJNBSZá�

�� �EJW DMBTT�áQBOFM�IFBEJOHá�0QFO 5BTLT��EJW�

�� �EJW DMBTT�áQBOFM�CPEZá�

�� �UBCMF DMBTT�áUBCMF UBCMF�IPWFSá�

�� �UCPEZ�

�� �US�

�� �UE��TQBO DMBTT�áMBCFM MBCFM�TVDDFTTá�OFYU��TQBO���UE�

�� �UE�-FBSO UP GMZ XJUIPVU NFDIBOJDBM BJE��UE�
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�� �UE�

�� �B ISFG�á�á DMBTT�áCUO CUO�TVDDFTT CUO�YTá

�� UJUMF�á.BSL DPNQMFUFá�

�� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���TQBO�

�� ��B�

�� �B ISFG�á�á DMBTT�áCUO CUO�JOGP CUO�YTá

�� UJUMF�á&EJU UBTLá�

�� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�QFODJMá���TQBO�

�� ��B�

�� �B ISFG�á�á DMBTT�áCUO CUO�XBSOJOH CUO�YTá

�� UJUMF�á.PWF UBTLá�

�� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�USBOTGFSá���TQBO�

�� ��B�

�� �B ISFG�á�á DMBTT�áCUO CUO�EBOHFS CUO�YTá

�� UJUMF�á%FMFUF UBTLá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�SFNPWF�DJSDMFá���TQBO�

��� ��B�

��� ��UE�

��� ��US�

��� �US�

��� �UE���UE�

��� �UE�

��� .BLF B NJMMJPO EPMMBST QMBZJOH QPLFS

��� �TQBO DMBTT�áMBCFM MBCFM�QSJNBSZá�EVF 0DU����TQBO�

��� ��UE�

��� �UE�

��� �B ISFG�á�á DMBTT�áCUO CUO�TVDDFTT CUO�YTá

��� UJUMF�á.BSL DPNQMFUFá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���TQBO�

��� ��B�

��� �B ISFG�á�á DMBTT�áCUO CUO�JOGP CUO�YTá

��� UJUMF�á&EJU UBTLá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�QFODJMá���TQBO�

��� ��B�

��� �B ISFG�á�á DMBTT�áCUO CUO�XBSOJOH CUO�YTá

��� UJUMF�á.PWF UBTLá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�USBOTGFSá���TQBO�

��� ��B�

��� �B ISFG�á�á DMBTT�áCUO CUO�EBOHFS CUO�YTá

��� UJUMF�á%FMFUF UBTLá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�SFNPWF�DJSDMFá���TQBO�

��� ��B�
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��� ��UE�

��� ��US�

��� ��UCPEZ�

��� ��UBCMF�

��� ��EJW�

��� ��EJW�

���

��� \\�� $PNQMFUFE 5BTLT ��^^

��� �EJW DMBTT�áQBOFM QBOFM�EFGBVMUá�

��� �EJW DMBTT�áQBOFM�IFBEJOHá�$PNQMFUFE 5BTLT��EJW�

��� �EJW DMBTT�áQBOFM�CPEZá�

��� �UBCMF DMBTT�áUBCMF UBCMF�IPWFSá�

��� �UCPEZ�

��� �US�

��� �UE�

��� �TQBO DMBTT�áMBCFM MBCFM�EFGBVMUá�GJOJTIFE ���������TQBO�

��� ��UE�

��� �UE�

��� 8BUDI %S� 8IP .BSBUIPO

��� �TQBO DMBTT�áMBCFM MBCFM�JOGPá�EVF 4FQ�����TQBO�

��� ��UE�

��� �UE�

��� �B ISFG�á�á DMBTT�áCUO CUO�EFGBVMU CUO�YTá

��� UJUMF�á.BSL OPU DPNQMFUFEá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���TQBO�

��� ��B�

��� �B ISFG�á�á DMBTT�áCUO CUO�EBOHFS CUO�YTá

��� UJUMF�á%FMFUF UBTLá�

��� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�SFNPWF�DJSDMFá���TQBO�

��� ��B�

��� ��UE�

��� ��US�

��� ��UCPEZ�

��� ��UBCMF�

��� ��EJW�

��� ��EJW�

���

��� ��EJW�

��� ��EJW�

���

���

��� ��EJW�
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���

��� �à�� +BWBTDSJQU BU UIF FOE PG UIF QBHF ���

��� \\ )5.-��TDSJQU	��KT�KRVFSZ�KT�
 ^^

��� \\ )5.-��TDSJQU	��KT�CPPUTUSBQ�NJO�KT�
 ^^

��� ��CPEZ�

��� ��IUNM�

,٧P QRW JRLQJ WR H[SODLQ HYHU\ OLQH RI +70/� 7KLV LV MXVW D PRFN XS� 6DYH LW DQG EULQJ XS \RXU ZHE
EURZVHU DQG \RX VKRXOG VHH D SDJH VLPLODU WR WKH RQH EHORZ�

2XU 0RFN 8S

1RZ� WKDW٧V D SUHWW\ WRGR OLVW DLQ٧W LW"

'RJIRRGLQJ

7LPH WR ZUDS WKLV FKDSWHU DQG XSGDWH RXU WRGR OLVW�
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� _�HTE� HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� �������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� �������������������������������������������������������

� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

� ] � ] :&4 ] 4FUVQ 3PVUFT ] ]

� ] � ] ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] ]

� �������������������������������������������������������

�� _�HTE� HTE EP � �HTE

�� 5BTL �$SFBUF XFC BQQMJDBUJPO XJSFGSBNF� NBSLFE DPNQMFUF�

�� _�HTE� HTE BEE á"EE FSSPS�TVDDFTT CPYá �HTE �B

�� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� HTE BEE á'JMM "DUJWF -JTUT VTJOH 3&45á �HTE �B

�� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE

�� _�HTE� HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������������

�� ] � ] :&4 ] "EE FSSPS�TVDDFTT CPY ] ]

�� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

�� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

�� ] � ] :&4 ] 4FUVQ 3PVUFT ] ]

�� ] ] EPOF ] $SFBUF &EJU5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF "SDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 6OBSDIJWF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] "EE $PNNBOE#BTF��BCPSU	
 ] %POF ������� ]

�� ] ] EPOF ] "EE UP BTL'PS-JTU*E	
 ] %POF ������� ]

�� ] ] EPOF ] $IFDL HTE IFMQ DPOTJTUFODZ ] %POF ������� ]

�� ] ] EPOF ] $SFBUF .PWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FNPWF5BTL$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $SFBUF 3FOBNF-JTU$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] 3FNPWF CMBOL MJOF BGUFS HTE�MJTU UJUMF ] %POF ������� ]

�� ] ] EPOF ] $SFBUF TIFMM HTE TDSJQU ] %POF ������� ]

�� ] ] EPOF ] -JTU UBTLT JO -JTU"MM$PNNBOE ] %POF ������� ]

�� ] ] EPOF ] $IBQUFS PO TFUUJOH VQ XFCTFSWFS ] %POF �������� ]

�� ] ] EPOF ] $SFBUF "QQFOEJY GPS "QBDIF JOTUBMM ] %POF �������� ]

�� ] ] EPOF ] $SFBUF "QQFOEJY GPS OHJOY JOTUBMM ] %POF �������� ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ���������������������������������������������������������������������
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7KH ZLUHIUDPH LQ RXU WRGR OLVW ZDV DFWXDOO\ WKLV PRFNXS� (DUOLHU� , WKRXJKW ZH٧G GR D ZLUHIUDPH IRU
LW ILUVW� EXW D PRFNXS ZDV TXLFNHU� %HVLGHV WKDW , DGGHG D FRXSOH RWKHU WDVNV WKDW FDPH WR PLQG�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH
8VHU

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW ZRUNLQJ RQ WKH OLYH ZHE SDJH� XVLQJ WKH PRFNHG XS ZHE SDJH DV
D PRGHO� DQG DGGHG QRWLILFDWLRQ ER[HV WR GLVSOD\ PHVVDJHV WR WKH XVHU�

6WUXFWXULQJ WKH 9LHZV

7KHUH٧V RQO\ RQH YLHZ LQ RXU SURMHFW� IFMMP�CMBEF�QIQ� DQG VLQFH WKLV LV JRLQJ WR EH D VLQJOH SDJH
ZHE DSSOLFDWLRQ ZH FRXOG JHW E\ ZLWK D VLQJOH YLHZ� EXW , WKRXJKW LW٧G EH LQIRUPDWLYH WR RUJDQL]H WKH
YLHZV DV LI WKHUH ZRXOG EH PXOWLSOH ZHE SDJHV LQ WKH DSSOLFDWLRQ� 7KH PHDQV XVLQJ OD\RXWV� LQFOXGLQJ
VXE�YLHZV� XVLQJ YLHZ QDPHVSDFLQJ� HWF� $OO VWDQGDUG /DUDYHO VWXII�

7KH 3ODQ RI $WWDFN
7KH SODQ LV WR EXLOG XS WKH OLYH ZHE SDJH� XVLQJ RXU PRFNXS DV WKH WKH PRGHO WR SXOO IURP�
:H٧OO GHYHORS WKH SDJH LWHUDWLYHO\� HDFK LWHUDWLRQ EULQJLQJ XV FORVHU WR WKH JRDO�

(GLW WKH SPVUFT�QIQ ILOH WR FRQWDLQ ZKDW٧V EHORZ�

� � QIQ

�

� 3PVUF��HFU	��� GVODUJPO	


� \

� SFUVSO 7JFX��NBLF	�MJWF�
�

� ^
�

� 3PVUF��HFU	�NPDL� GVODUJPO	


� \

� SFUVSO 7JFX��NBLF	�NPDLVQ�
�

�� ^
�

��  �
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7KLV ZLOO JLYH XV WZR ZHE SDJHV� RXU PRFNXS� DQG WKH OLYH RQH ZH٧UH EXLOGLQJ�

5HQDPH WKH H[LVWLQJ WJFXT�IFMMP�CMBEF�QIQ WR WJFXT�NPDLVQ�CMBEF�QIQ

� _�HTE� DE BQQ�WJFXT

� _�HTE�BQQ�WJFXT� NW IFMMP�CMBEF�QIQ NPDLVQ�CMBEF�QIQ

%ULQJ XS IUUQ���HTE�MPDBMIPTU�DPN�NPDL LQ \RXU EURZVHU� <RX VKRXOG VHH WKH PRFNXS
SDJH�

,I \RX GRQ٧W VHH WKH PRFNXS SDJH ZH EXLOW LQ WKH ODVW FKDSWHU� PDNH VXUH WKHPRG�UHZULWH LV HQDEOHG
LQ \RXU DSDFKH FRQILJXUDWLRQ�

��

6LQFH WKLV LV PRUH RI D SURFHVV ERRN WKDQ D UHIHUHQFH ERRN� , WKRXJKW ,٧G VKDUH KRZ , VWDUWHG ZRUNLQJ
RQ WKLV FKDSWHU� , KDYHQ٧W WRXFKHG WKLV ERRN RU SURMHFW IRU D ZHHN� 6DWXUGD\ PRUQLQJ , VDLG WR
P\VHOI� ٪&KXFN� LW٧V WLPH WR ZULWH DQRWKHU KDOI�GR]HQ FKDSWHUV�٫ 6R , ORRNHG DW WKH WRGR OLVW ZLWK
WKDW WUXVW\ OLWWOH HTE MT �HTE XWLOLW\� VDZ VHYHUDO QH[W DFWLRQV� DQG SLFNHG RQH� )RU PH� WRGR OLVWV
DUH DOO�LPSRUWDQW� HVSHFLDOO\ ZKHQ GHDOLQJ ZLWK PXOWLSOH SURMHFWV�

)LQLVK FOHDQLQJ XS WKH GLUHFWRULHV DQG VWDUWLQJ RXU OLYH YLHZ�

� _�HTE� DE BQQ�WJFXT

� _�HTE�BQQ�WJFXT� SN �SG FNBJMT

� _�HTE�BQQ�WJFXT� NLEJS MBZPVUT

� _�HTE�BQQ�WJFXT� NLEJS QBSUJBMT

� _�HTE�BQQ�WJFXT� FDIP á-*7&á � MJWF�CMBEF�QIQ

/LQH �
:H٧UH QRW VHQGLQJ HPDLOV ZLWK WKLV DSSOLFDWLRQ� VR NLOO WKH GHIDXOW HPDLO WHPSODWHV /DUDYHO
SURYLGHV�

/LQH � DQG �
:H٧UH VWUXFWXULQJ WKH YLHZV WR DOORZ IRU D MBZPVUT QDPHVSDFH DQG D QBSUJBMT QDPHVSDFH�
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/LQH �
$QG MXVW D VLPSOH OLYH YLHZ ZLWK WKH ZRUG ٪/,9(٫ LQ LW�

9LHZV GRQ٧W UHDOO\ KDYH QDPHVSDFLQJ LQ WKH WUDGLWLRQDO VHQVH� %XW ZH FDQ DFFHVV WKHP XVLQJ
SHULRGV WR VHSDUDWH IROGHUV� 7KLV DOORZV XV WR GR WKLQJV OLNH 7JFX��NBLF	�VTFST�BEEGPSN�

RU !JODMVEF 	áQBSUJBMT�TJEFCBSá
�

%ULQJ XS IUUQ���HTE�MPDBMIPTU�DPN LQ \RXU EURZVHU� <RX VKRXOG VHH D SDJH ZLWK WKH ZRUG
٪/,9(٫ RQ LW�

%XLOGLQJ WKH 6NHOHWRQ

1RZ OHW٧V EXLOG XS D YHU\ EDVLF OLYH ZHE SDJH�

(GLW WJFXT�MJWF�CMBEF�QIQ WR PDWFK ZKDW٧V EHORZ�

� !FYUFOET	áMBZPVUT�EFGBVMUá


�

� !TFDUJPO	áDPOUFOUá


�

� )FFFSF�T +PIOOOZà

�

� !TUPQ

9HU\ VLPSOH DW WKLV SRLQW� 7KH ILUVW OLQH VD\V ZH٧UH JRLQJ WR H[WHQG DQRWKHU EODGH WHPSODWH� :KLFK
ZH٧OO FUHDWH VKRUWO\� 7KHQ LW VWDUWV D VHFWLRQ� QDPLQJ WKH VHFWLRQ FRQWHQW� 7KH VHFWLRQ ZLOO FRQWDLQ
WKH +HHHUHٟV -RKQQQ\� OLQH� %DVLFDOO\� HYHU\WKLQJ IURP WKH VWDUW RI WKH VHFWLRQ XQWLO WKH !TUPQ ZLOO EH
VWRUHG LQ DQ LQWHUQDO YDULDEOH FDOOHG FRQWHQW�

,W٧V LPSRUWDQW WR QRWH WKDW QRWKLQJ LV RXWSXW WR WKH EURZVHU KHUH� 7KLV LV EHFDXVH QRWKLQJ LV RXWVLGH
D !TFDUJPO EORFN RWKHU WKDQ WKH EODGH FRPPDQG !FYUFOET�

1RZ FUHDWH WJFXT�MBZPVUT�EFGBVMU�CMBEF�QIQ ZLWK WKH FRQWHQW EHORZ�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

� �à%0$5:1& IUNM�

� �IUNM�

� �IFBE�

� �NFUB DIBSTFU�áVUG��á�

� �NFUB OBNF�áWJFXQPSUá DPOUFOU�áXJEUI�EFWJDF�XJEUI JOJUJBM�TDBMF����á�

� �UJUMF�

� !TFDUJPO	�UJUMF�


� (FUUJOH 4UVGG %POF

� !TIPX

�� ��UJUMF�

�� !TFDUJPO	�TUZMFT�


�� \\ )5.-��TUZMF	��DTT�CPPUTUSBQ�NJO�DTT�
 ^^

�� \\ )5.-��TUZMF	��DTT�CPPUTUSBQ�UIFNF�NJO�DTT�
 ^^

�� \\ )5.-��TUZMF	��DTT�HTE�DTT�
 ^^

�� !TIPX

�� !TFDUJPO	�TDSJQUT�


�� \\ )5.-��TDSJQU	��KT�KRVFSZ�KT�
 ^^

�� \\ )5.-��TDSJQU	��KT�CPPUTUSBQ�NJO�KT�
 ^^

�� \\ )5.-��TDSJQU	��KT�HTE�KT�
 ^^

�� !TIPX

�� ��IFBE�

�� �CPEZ�

�� !ZJFME	�DPOUFOU�


�� ��CPEZ�

�� ��IUNM�

7KLV LV WKH EHJLQQLQJ RI RXU GHIDXOW OD\RXW� , WRRN WKH �IFBE� VHFWLRQ IURP RXU PRFNXS DQG DGGHG
WKH VFULSWV IURP WKH ERWWRP RI WKH SDJH� 7KLV ZD\ DOO WKH JOREDO VFULSWV DQG FVV DUH ULJKW WKHUH DW
WKH WRS 'RQ٧W ZRUU\ DERXW WKH !TFDUJPO DQG !TIPX VHFWLRQV \HW� ,٧OO H[SODLQ ZK\ WKH\٧UH WKHUH LQ
D ELW� 7KH !ZJFME VWDWHPHQW ZLOO VLPSO\ RXWSXW DQ\ VHFWLRQ QDPHG DPOUFOU� �:KLFK ZH VHW XS LQ
MJWF�CMBEF�QIQ DV ٢+HHHUHٟV -RKQQQ\�٣�

+HUH ZH٧UH DFWXDOO\ RXWSXWWLQJ WKH ZHE SDJH� 7KH VHFWLRQV HQG ZLWK !TIPX VR LQVWHDG RI MXVW VWRULQJ
WKH VHFWLRQ EORFN LQWHUQDOO\� LW RXWSXWV WKH VHFWLRQ WR WKH EURZVHU�

5HORDG \RXU EURZVHU SDJH IUUQ���HTE�MPDBMIPTU�DPN� <RX VKRXOG VHH D SDJH WKDW VD\V
٪+HHHUH٧V -RKQQQ\�٫

$GGLQJ JVG VW\OH DQG MDYDVFULSW

, DGGHG WZR DGGLWLRQDO ILOHV LQ WKH ODVW VWHS� D HTE�DTT DQG HTE�KT� /HW٧V FUHDWH WKHP�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

&UHDWH QVCMJD�DTT�HTE�DTT ZLWK WKH IROORZLQJ FRQWHQW�

� �� (FUUJOH 4UVGG %POF TQFDJGJD TUZMJOH ��

� CPEZ \

� NBSHJO�UPQ� ��QY�

� ^

+HUH ZH MXVW FRSLHG WKH ERG\ PDUJLQ VW\OLQJ IURP WKH PRFNXS� 1RW PXFK WR ZDUUDQW DQ HQWLUH ILOH�
EXW DW OHDVW QRZ WKHUH٧V D SODFH WR VWLFN DQ\ DGGLWLRQDO VW\OHV ZH ZDQW�

&UHDWH QVCMJD�KT�HTE�KT ZLWK WKH IROORZLQJ FRQWHQW�

� �� (FUUJOH 4UVGG %POF +BWBTDSJQU ��

�

� ���

� � 'JSF BGUFS QBHF MPBET

� ��

� �	GVODUJPO	


� \

� HTE�JOJUJBMJ[F	
�

� ^
�

��

�� ���

�� � HTE PCKFDU

�� ��

�� WBS HTE � 	GVODUJPO	


�� \

�� �� 1SJWBUF WBST BOE GVODUJPOT �����������������������������������������

��

�� SFUVSO \

��

�� �� 1VCMJD WBST ����������������������������������������������������

��

�� �� 1VCMJD GVODUJPOT �����������������������������������������������

��

�� ���

�� � *OJUJBMJ[BUJPO

�� ��



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

�� JOJUJBMJ[F� GVODUJPO	


�� \

�� DPOTPMF�MPH	á*�N JOJUJBMJ[FEá
�

�� ^

�� ^�

�� ^
	
�

/LQHV � � �
7KLV LV MTXHU\ QRWDWLRQ WR FDOO D IXQFWLRQ DIWHU WKH SDJH ORDGV� ,Q RXU FDVH� ZH٧OO FDOO WKH
JOJUJBMJ[F	
 PHWKRG RI WKH HTE REMHFW�

/LQH ��
+HUH ZH LPPHGLDWHO\ H[HFXWH D IXQFWLRQ DQG VWRUH WKH UHVXOW LQ WKH HTE YDULDEOH�

/LQH ��
,I WKH HTE JOREDO YDULDEOH QHHGV DQ\ SULYDWH YDUV RU IXQFWLRQV� WKHQ ZH٧OO VWLFN WKHP KHUH�

/LQH ��
7KH LPPHGLDWH IXQFWLRQ ZH٧UH H[HFXWLQJ DQG DVVLJQLQJ WR HTE ZLOO UHWXUQ DQ REMHFW� ZKLFK
PD\ KDYH YDULDEOHV �SURSHUWLHV� DQG IXQFWLRQV �PHWKRGV��

/LQH ��
,I WKH HTE REMHFW QHHGV DQ\ SXEOLF SURSHUWLHV� ZH٧OO VWLFN WKHP KHUH�

/LQH �� � ��
:H٧UH VD\LQJ WKH HTE REMHFW KDV D SXEOLF PHWKRG QDPHG JOJUJBMJ[F	
 ZKLFK ZLOO RXWSXW
VRPHWKLQJ WR WKH MDYDVFULSW FRQVROH� �:HOO� WHFKQLFDOO\ ZHٟUH UHWXUQLQJ DQ REMHFW ZLWK DQ
JOJUJBMJ[F SURSHUW\ ZKLFK KDSSHQV WR EH D IXQFWLRQ��

/RDG �RU UHORDG� IUUQ���HTE�MPDBMIPTU�DPN DQG VHH ZKDW KDSSHQV�

7KH RQO\ YLVLEOH FKDQJH LV WKH ٪+HHHUH٧V -RKQQQ\�٫ OLQH PRYHG GRZQ RQ WKH VFUHHQ �WKDW٧V WKH JVG�FVV
ZRUNLQJ�� ,I \RX KDYH D FRQVROH ZLQGRZ RQ \RXU EURZVHU WKHQ \RX٧OO VHH DQ ٪,٧P LQLWLDOL]HG٫ PHVVDJH
LQ LW�

1RZ ZH٧YH JRW D QLFH VWUXFWXUH WR EXLOG RQ�

$GGLQJ D PHVVDJH ER[

6R QRZ OHW٧V DGG D OLWWOH PHVVDJH ER[ WR RXU WHPSODWH�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

(GLW WJFXT�MBZPVUT�EFGBVMU�QIQ WR DGG WKH OLQH EHIRUH WKH !ZJFME VWDWHPHQW EHORZ

� �CPEZ�

� !JODMVEF	�QBSUJBMT�OPUJGJDBUJPOT�


� !ZJFME	�DPOUFOU�


� ��CPEZ�

7KLV ZLOO LQFOXGH WKH FRQWHQWV RI WKH OPUJGJDBUJPOT�CMBEF�QIQ ILOH� IRXQG LQ WJFXT�QBSUJBMT� 2I
FRXUVH� WKLV ILOH GRHVQ٧W H[LVW \HW�

6R FUHDWH LW

� �EJW DMBTT�áBMFSU BMFSU�TVDDFTTá�

� �CVUUPO UZQF�áCVUUPOá DMBTT�áDMPTFá EBUB�EJTNJTT�áBMFSUá��UJNFT���CVUUPO�

� �EJW DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���EJW�

� )FSF�T TPNF TVDDFTT NFTTBHF�

� ��EJW�

5HORDG IUUQ���HTE�MPDBMIPTU�DPN DQG \RX VKRXOG KDYH D VXFFHVV PHVVDJH�

7KHUH٧V QRW PXFK RQ WKH SDJH� EXW WKDW٧V RND\� :H٧UH JRLQJ WR PDNH LW VR ZH FDQ GLVSOD\ VXFFHVV RU
IDLOXUH PHVVDJHV� DQG KDYH WKHP DSSHDU ULJKW EHIRUH WKH FRQWHQW� �:KLFK ZLOO EH ZKHUH WKH 2SHQ
7DVNV ER[ DSSHDUV RQ RXU PRFNHG XS SDJH���

0DNLQJ PHVVDJH ER[ D IXQFWLRQ

(GLW OPUJGJDBUJPOT�CMBEF�QIQ� XSGDWLQJ LW WR ZKDW٧V EHORZ�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

� �EJW JE�áNFTTBHF�BSFBá���EJW�

�

� �EJW JE�áTVDDFTT�NFTTBHFá TUZMF�áEJTQMBZ�OPOFá�

� �EJW DMBTT�áBMFSU BMFSU�TVDDFTTá JE�áTVDDFTT�NFTTBHF�JEá�

� �CVUUPO UZQF�áCVUUPOá DMBTT�áDMPTFá EBUB�EJTNJTT�áBMFSUá��UJNFT���CVUUPO�

� �EJW DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���EJW�

� TVDDFTT�NFTTBHF�UFYU

� ��EJW�

� ��EJW�

��

�� �EJW�

�� �CVUUPO DMBTT�áCUO CUO�QSJNBSZ CUO�BQQá

�� PODMJDL�áHTE�TVDDFTT.FTTBHF	�5FTU NFTTBHF GSPN CVUUPO DMJDL�
á�

�� 5FTU .FTTBHF

�� ��CVUUPO�

�� ��EJW�

/LQH �
+HUH٧V WKH DUHD ZH٧UH JRLQJ WR GLVSOD\ DQ\ DOHUW W\SH PHVVDJHV

/LQHV � WR �
+HUH ZH ZUDS WKH DOHUW PHVVDJH ZH KDG HDUOLHU ZLWK D KLGGHQ GLY ZLWK WKH LG ٪VXFFHVV�
PHVVDJH٫�:H DGG DQ LG WR WKH DOHUW LWVHOI� $QG KDYH WKHPHVVDJH WH[W VRPHWKLQJ HDVLO\ VHDUFKHG
IRU�

/LQHV �� WR ��
+HUH٧V D EXWWRQ WR WHVW LW� 7KH EXWWRQ FDOOV WKH QRW�\HW�FUHDWHG HTE�TVDDFTT.FTTBHF	
 IXQFWLRQ�

/HW٧V FUHDWH WKH MDYDVFULSW IXQFWLRQ�

(GLW HTE�KT� XSGDWLQJ LW WR ZKDW٧V EHORZ�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

� �� (FUUJOH 4UVGG %POF +BWBTDSJQU ��

�

� ���

� � 'JSF BGUFS QBHF MPBET

� ��

� �	GVODUJPO	


� \

� HTE�JOJUJBMJ[F	
�

� ^
�

��

�� ���

�� � HTE PCKFDU

�� ��

�� WBS HTE � 	GVODUJPO	


�� \

�� �� 1SJWBUF WBST BOE GVODUJPOT �����������������������������������������

��

�� WBS BMFSU5JNFS � OVMM�

��

�� ���

�� � %JTQMBZ B NFTTBHF PS FSSPS CPY

�� � !QBSBN TUSJOH NTH5ZQF &JUIFS áTVDDFTTá PS áFSSPSá

�� � !QBSBN TUSJOH NFTTBHF 5IF NFTTBHF

�� ��

�� GVODUJPO DPNNPO#PY	NTH5ZQF NFTTBHF


�� \

�� DMFBS5JNFPVU	BMFSU5JNFS
�

��

�� �	á�NFTTBHF�BSFBá
�IUNM	

�� �	á�á � NTH5ZQF � á�NFTTBHFá


�� �IUNM	


�� �SFQMBDF	NTH5ZQF � ��NFTTBHF�UFYU� NFTTBHF


�� �SFQMBDF	NTH5ZQF � ��NFTTBHF�JE� �BMFSU�JE�


�� 
�

�� BMFSU5JNFS � TFU5JNFPVU	GVODUJPO	


�� \

�� �	á�BMFSU�JEá
�BMFSU	áDMPTFá
�

�� BMFSU5JNFS � OVMM�

�� ^ ����
�

�� ^

��

��



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

�� SFUVSO \

��

�� �� 1VCMJD WBST ����������������������������������������������������

��

�� �� 1VCMJD GVODUJPOT �����������������������������������������������

��

�� ���

�� � *OJUJBMJ[BUJPO

�� ��

�� JOJUJBMJ[F� GVODUJPO	


�� \

�� DPOTPMF�MPH	á*�N JOJUJBMJ[FEá
�

�� ^

��

�� ���

�� � %JTQMBZ B TVDDFTT NFTTBHF CPY

�� � !QBSBN TUSJOH NFTTBHF 5IF NFTTBHF UP EJTQMBZ

�� ��

�� TVDDFTT.FTTBHF� GVODUJPO	NFTTBHF


�� \

�� DPNNPO#PY	áTVDDFTTá NFTTBHF
�

�� ^

�� ^�

�� ^
	
�

,٧OO H[SODLQ WKH QHZ VWXII �ٴ

/LQH ��
+HUH٧V SULYDWH YDULDEOH WR WUDFN WKH DOHUW WLPHU� :H ZDQW DQ\ PHVVDJHV WR RQO\ GLVSOD\ IRU HLJKW
VHFRQGV� VR ZH٧OO VHW D WLPHU RQ LW WR FORVH WKH ER[� 7KLV NHHSV WUDFN RI WKH WLPHU�

/LQHV �� � ��
6LQFH D VXFFHVV DOHUW DQG HUURU DOHUW ZLOO EH DOPRVW LGHQWLFDO� +HUH , FRGHG WKH FRPPRQDOLW\
EHWZHHQ WKH WZR� 7KH W\SH RI PHVVDJH LV SDVVHG DV WKH ILUVW DUJXPHQW�

/LQH ��
,I WKHUH٧V D WLPHU VWLOO JRLQJ

/LQHV �� � ��
:KDW ZH٧UH GRLQJ KHUH LV ORDGLQJ WKH +70/ IURP WKH KLGGHQ �VXFFHVV�PHVVDJH ER[� UHSODFLQJ
D FRXSOH VWULQJV� WKHQ LQVHUWLQJ WKLV +70/ LQWR WKH PHVVDJH GLVSOD\ DUHD ��PHVVDJH�DUHD��

/LQHV �� � ��
7KHQ ZH VHW DQ � VHFRQG WLPHU WR DXWRPDWLFDOO\ FORVH WKH ER[�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

/LQH ��
'RQ٧W IRUJHW WKDW WUDLOLQJ FRPPD� :H٧UH UHWXUQLQJ DQ REMHFW DQG WKH IXQFWLRQV DUH VLPSO\
SURSHUWLHV RI WKDW REMHFW�

/LQHV �� � ��
,PSOHPHQWLQJ WKH TVDDFTT.FTTBHF	
 PHWKRG LV VXSHU HDV\� MXVW FDOO WKH SULYDWH DPNNPO#PY	

PHWKRG�

*LYH LW D VKRW� 5HORDG IUUQ���HTE�MPDBMIPTU�DPN DQG FOLFN WKH EXWWRQ WR WHVW WKLQJV� <RX VKRXOG
JHW D ٪7HVW PHVVDJH IURP EXWWRQ FOLFN٫ DOHUW WKDW OLQJHUV DURXQG IRU � VHFRQGV EHIRUH GLVDSSHDULQJ�
$QG \RX FDQ KLW WKH FORVH ٪;٫ LQ WKH ER[ DQG LW ZRUNV�

ΖPSOHPHQWLQJ WKH (UURU 0HVVDJH IXQFWLRQ

8SGDWH WJFXT�QBSUJBMT�OPUJGJDBUJPOT�CMBEF�QIQ WR PDWFK ZKDW٧V EHORZ�

� �EJW JE�áNFTTBHF�BSFBá���EJW�

�

� �EJW JE�áTVDDFTT�NFTTBHFá TUZMF�áEJTQMBZ�OPOFá�

� �EJW DMBTT�áBMFSU BMFSU�TVDDFTTá JE�áTVDDFTT�NFTTBHF�JEá�

� �CVUUPO UZQF�áCVUUPOá DMBTT�áDMPTFá EBUB�EJTNJTT�áBMFSUá��UJNFT���CVUUPO�

� �EJW DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���EJW�

� TVDDFTT�NFTTBHF�UFYU

� ��EJW�

� ��EJW�

��

�� �EJW JE�áFSSPS�NFTTBHFá TUZMF�áEJTQMBZ�OPOFá�

�� �EJW DMBTT�áBMFSU BMFSU�EBOHFSá JE�áFSSPS�NFTTBHF�JEá�

�� �CVUUPO UZQF�áCVUUPOá DMBTT�áDMPTFá EBUB�EJTNJTT�áBMFSUá��UJNFT���CVUUPO�

�� �EJW DMBTT�áHMZQIJDPO HMZQIJDPO�SFNPWFá���EJW�

�� FSSPS�NFTTBHF�UFYU

�� ��EJW�

�� ��EJW�

-XVW DGGHG WKH �HUURU�PHVVDJH KLGGHQ GLY ZLWK WKH PHVVDJH MXVW OLNH WKH VXFFHVV� EXW IRUPDWWHG IRU
DQ HUURU�

8SGDWH WKH WDLO HQG RI \RXU HTE�KT WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

� �� BCPWF IFSF JT FYBDUMZ UIF TBNF

� ^

�

� ���

� � %JTQMBZ BO FSSPS NFTTBHF CPY

� � !QBSBN TUSJOH NFTTBHF 5IF NFTTBHF UP EJTQMBZ

� ��

� FSSPS.FTTBHF� GVODUJPO	NFTTBHF


� \

�� DPNNPO#PY	áFSSPSá NFTTBHF
�

�� ^

�� ^�

�� ^
	
�

-XVW D IHZ OLQHV RI MDYDVFULSW WR LPSOHPHQW WKH FSSPS.FTTBHF	
 PHWKRG�

/RRNLQJ JRRG� 2I FRXUVH� , VWULSSHG RXW WKH WHVW EXWWRQ� ,W ZRUNV� <RX FDQ DGG LW EDFN \RXUVHOI WR WHVW
WKH HUURU IXQFWLRQDOLW\ LI \RX٧G OLNH�

'RJIRRGLQJ

, PDQXDOO\ HGLWHG WKH JVG�W[W ILOH DQG UHPRYHG HYHU\WKLQJ FRPSOHWHG HDUOLHU WKDQ 3DUW � RI WKLV ERRN�

7KHQ� KHUH٧V ZKDW , GLG�

� � HTE MT �HTE

� "MM 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������������������

� ] � ] :&4 ] "EE FSSPS�TVDDFTT CPY ] ]

� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

� ] � ] :&4 ] 4FUVQ 3PVUFT ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ���������������������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �"EE FSSPS�TVDDFTT CPY� NBSLFE DPNQMFUF�

�� � HTE BEE á'JOJTI 5PQ /BW#BSá �HTE �B

�� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�



&KDSWHU �� � $GGLQJ )HHGEDFN WR WKH 8VHU ���

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

�� ] � ] :&4 ] 'JOJTI 5PQ /BW#BS ] ]

�� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

�� ] � ] :&4 ] 4FUVQ 3PVUFT ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ���������������������������������������������������������������

0DUNHG VRPHWKLQJ RII WKH OLVW� $GGHG VRPHWKLQJ WR WKH OLVW� ,W٧V SURJUHVV�



&KDSWHU �� � 6HWWLQJ XS WKH $-$;
URXWHV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VHW XS WKH URXWLQJ WR PDWFK WKH $-$; FDOOV GHILQHG LQ FKDSWHU ���

8VLQJ D 5HVRXUFH &RQWUROOHU

/DUDYHO SURYLGHV D QHDW WULFN LW OHW٧V \RX VHW XS 5HVRXUFH &RQWUROOHUV� 7KHVH FRQWUROOHUV WDNH WKH
SDLQ RXW RI VHWWLQJ XS 5(67IXO FRQWUROOHUV DURXQG UHVRXUFHV�

7KH EHVW ZD\ WR OHDUQ DERXW WKLV LV MXVW WR GR LW�

/RRN DW \RXU FXUUHQW URXWHV� XVLQJ DUWLVDQ

� _�HTE� BSU SPVUF

� ������������������������������������������������������������������������

� ] %PNBJO ] 63* ] /BNF ] "DUJPO ] #FGPSF 'JMUFST ] "GUFS 'JMUFST ]

� ������������������������������������������������������������������������

� ] ] (&5 � ] ] $MPTVSF ] ] ]

� ] ] (&5 �NPDL ] ] $MPTVSF ] ] ]

� ������������������������������������������������������������������������

3UHWW\PXFKZKDW٧V H[SHFWHG� ULJKW" 7KHPDLQ SDJH DQG WKHPRFNXS SDJHZH VHW XS LQ BQQ�SPVUFT�QIQ

$GG WKH IROORZLQJ OLQH WR BQQ�SPVUFT�QIQ

� 3PVUF��SFTPVSDF	�MJTUT� �-JTU$POUSPMMFS�
�

1RZ ORRN DW WKH URXWHV�
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� _�HTE� BSU SPVUF

� ��������������������������������������������������������������������

� ] 63* ] /BNF ] "DUJPO ]

� ��������������������������������������������������������������������

� ] (&5 � ] ] $MPTVSF ]

� ] (&5 �NPDL ] ] $MPTVSF ]

� ] (&5 �MJTUT ] MJTUT�JOEFY ] -JTU$POUSPMMFS!JOEFY ]

� ] (&5 �MJTUT�DSFBUF ] MJTUT�DSFBUF ] -JTU$POUSPMMFS!DSFBUF ]

� ] 1045 �MJTUT ] MJTUT�TUPSF ] -JTU$POUSPMMFS!TUPSF ]

�� ] (&5 �MJTUT�\MJTUT^ ] MJTUT�TIPX ] -JTU$POUSPMMFS!TIPX ]

�� ] (&5 �MJTUT�\MJTUT^�FEJU ] MJTUT�FEJU ] -JTU$POUSPMMFS!FEJU ]

�� ] 165 �MJTUT�\MJTUT^ ] MJTUT�VQEBUF ] -JTU$POUSPMMFS!VQEBUF ]

�� ] 1"5$) �MJTUT�\MJTUT^ ] ] -JTU$POUSPMMFS!VQEBUF ]

�� ] %&-&5& �MJTUT�\MJTUT^ ] MJTUT�EFTUSPZ ] -JTU$POUSPMMFS!EFTUSPZ ]

�� ��������������������������������������������������������������������

�, HGLWHG WKH RXWSXW DERYH� UHPRYLQJ VHYHUDO FROXPQV WR RQO\ VKRZ ZKDWٟV UHOHYDQW��

3UHWW\ FRRO� KXK" 7KDW RQH 3PVUF��SFTPVSDF	
 FRPPDQG VHW XS DOO NLQGV RI URXWHV IRU XV� ,W DOVR
QDPHG WKH URXWHV� 1LFH�

,W GLG DGG D FRXSOH H[WUD URXWHV ZKLFK ZH٧UH QRW LPSOHPHQWLQJ� 6R OHW٧V JHW ULG RI WKRVH�

8SGDWH WKH OLQH MXVW DGGHG WR BQQ�SPVUFT�QIQ WR PDWFK ZKDW٧V EHORZ�

� 3PVUF��SFTPVSDF	�MJTUT� �-JTU$POUSPMMFS� BSSBZ	

� �FYDFQU� �� BSSBZ	�DSFBUF� �FEJU�


�

1RZ ORRN DW WKH URXWHV DJDLQ�
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� _�HTE� BSU SPVUF

� ��������������������������������������������������������������������

� ] 63* ] /BNF ] "DUJPO ]

� ��������������������������������������������������������������������

� ] (&5 � ] ] $MPTVSF ]

� ] (&5 �NPDL ] ] $MPTVSF ]

� ] (&5 �MJTUT ] MJTUT�JOEFY ] -JTU$POUSPMMFS!JOEFY ]

� ] 1045 �MJTUT ] MJTUT�TUPSF ] -JTU$POUSPMMFS!TUPSF ]

� ] (&5 �MJTUT�\MJTUT^ ] MJTUT�TIPX ] -JTU$POUSPMMFS!TIPX ]

�� ] 165 �MJTUT�\MJTUT^ ] MJTUT�VQEBUF ] -JTU$POUSPMMFS!VQEBUF ]

�� ] 1"5$) �MJTUT�\MJTUT^ ] ] -JTU$POUSPMMFS!VQEBUF ]

�� ] %&-&5& �MJTUT�\MJTUT^ ] MJTUT�EFTUSPZ ] -JTU$POUSPMMFS!EFTUSPZ ]

�� ��������������������������������������������������������������������

7KDW٧V RYHU KDOI RXU 5(67IXO URXWHV VHW XS ZLWK RQH 3PVUF FRPPDQG� $LQ٧W /DUDYHO JUDQG"

'RQ٧W ZRUU\ DERXW WKH 387 DQG 3$7&+ GXSOLFDWLRQ� 7KLV SURYLGHV WZR GLIIHUHQW +773
YHUEHV �387 DQG 3$7&+� WKDW DUH XVHG WR GR WKH VDPH WKLQJ� :H٧OO XVH WKH 387 YHUE LQ
RXU DSSOLFDWLRQ�

)LQLVK WKH URXWHV

7KHUH٧V RQO\ WKUHH URXWHV OHIW WR DGG� 7KH RQHV WR DUFKLYH� XQDUFKLYH� DQG UHQDPH WKH OLVW�

8SGDWH \RXU BQQ�SPVUFT�QIQ ILOH WR PDWFK ZKDW٧V EHORZ�

� � QIQ

�

� 3PVUF��HFU	��� GVODUJPO	


� \

� SFUVSO 7JFX��NBLF	�MJWF�
�

� ^
�

� 3PVUF��HFU	�NPDL� GVODUJPO	


� \

� SFUVSO 7JFX��NBLF	�NPDLVQ�
�

�� ^
�

��

�� 3PVUF��SFTPVSDF	�MJTUT� �(4%=$POUSPMMFST=-JTU$POUSPMMFS� BSSBZ	
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�� �FYDFQU� �� BSSBZ	�DSFBUF� �FEJU�


�

�� 3PVUF��QPTU	�MJTUT�\MJTUT^�BSDIJWF� BSSBZ	

�� �BT� �� �MJTUT�BSDIJWF�

�� �VTFT� �� �(4%=$POUSPMMFST=-JTU$POUSPMMFS!BSDIJWF�

�� 

�

�� 3PVUF��QPTU	�MJTUT�\MJTUT^�VOBSDIJWF� BSSBZ	

�� �BT� �� �MJTUT�VOBSDIJWF�

�� �VTFT� �� �(4%=$POUSPMMFST=-JTU$POUSPMMFS!VOBSDIJWF�

�� 

�

�� 3PVUF��QPTU	�MJTUT�\TPVSDF^�SFOBNF�\EFTU^� BSSBZ	

�� �BT� �� �MJTUT�SFOBNF�

�� �VTFT� �� �(4%=$POUSPMMFST=-JTU$POUSPMMFS!SFOBNF�

�� 

�

��

��  �

,Q DGGLWLRQ WR DGGLQJ WKH WKUHH URXWHV �OLVWV�DUFKLYH� OLVWV�XQDUFKLYH� DQG OLVWV�UHQDPH� , DOVR H[SDQGHG
WKH FRQWUROOHU QDPH WR EH IXOO\ QDPHVSDFHG�

&UHDWLQJ WKH &RQWUROOHU

2ND\� OHW٧V FUHDWH WKH FRQWUROOHU WR KDQGOH WKH URXWHV ZH MXVW DGGHG�

*XHVV ZKDW WKH TXLFNHVW ZD\ WR GR LW LV" 7R XVH /DUDYHO WR KHOS XV� RI FRXUVH�

,VVXH WKH DUWLVDQ FRPPDQG EHORZ�

� _�HTE� BSU DPOUSPMMFS�NBLF -JTU$POUSPMMFS ��FYDFQU�DSFBUFFEJU =

� � ��QBUI�BQQ�TSD�(4%�$POUSPMMFST

� $POUSPMMFS DSFBUFE TVDDFTTGVMMZà

7KDW RQH FRPPDQG FUHDWHV D QLFH VNHOHWRQ IRU XV� &KHFN RXW WKH ILOH FUHDWHG LQ \RXU BQQ�TSD�(4%�$POUSPMMFST
GLUHFWRU\�

)LQLVKLQJ WKH /LVW&RQWUROOHU VNHOHWRQ

$W WKH WLPH RI WKLV ZULWLQJ� ,٧P XVLQJ /DUDYHO ��� DQG WKH QDPHVSDFH RSWLRQ GRHVQ٧W H[LVW RQ WKH
DUWLVDQ FRQWUROOHU�PDNH FRPPDQG� 6R ZH QHHG WR GR VRPH H[WUD HGLWLQJ�
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%HORZ LV WKH HGLWHG YHUVLRQ RI -JTU$POUSPMMFS� 8SGDWH \RXU FRS\ WR PDWFK LW�

� � QIQ OBNFTQBDF (4%=$POUSPMMFST�

�

� VTF 3FTQPOTF�

� VTF 5PEP�

�

� DMBTT -JTU$POUSPMMFS FYUFOET =$POUSPMMFS \

�

� ���

� � 3FUVSOT B MJTU PG MJTUT

�� ��

�� QVCMJD GVODUJPO JOEFY	


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �JOEFY OPU EPOF�

�

�� ^

��

�� ���

�� � $SFBUF B OFX MJTU

�� ��

�� QVCMJD GVODUJPO TUPSF	


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �TUPSF OPU EPOF�

�

�� ^

��

�� ���

�� � 3FUVSO UIF MJTU

�� �

�� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

�� ��

�� QVCMJD GVODUJPO TIPX	�JE


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �TIPX OPU EPOF�

�

�� ^

��

�� ���

�� � 6QEBUF UIF TQFDJGJFE MJTU�

�� �

�� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

�� ��

�� QVCMJD GVODUJPO VQEBUF	�JE
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�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �VQEBUF OPU EPOF�

�

�� ^

��

�� ���

�� � 6ODSFBUF UIF TQFDJGJFE MJTU

�� �

�� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

�� ��

�� QVCMJD GVODUJPO EFTUSPZ	�JE


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �EFTUSPZ OPU EPOF�

�

�� ^

��

�� ���

�� � "SDIJWF UIF TQFDJGJFE MJTU

�� �

�� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

�� ��

�� QVCMJD GVODUJPO BSDIJWF	�JE


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �BSDIJWF OPU EPOF�

�

�� ^

��

�� ���

�� � 6OBSDIJWF UIF TQFDJGJFE MJTU

�� �

�� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

�� ��

�� QVCMJD GVODUJPO VOBSDIJWF	�JE


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �VOBSDIJWF OPU EPOF�

�

�� ^

��

�� ���

�� � 3FOBNF �TPVSDF MJTU UP �EFTU

�� �

�� � !QBSBN TUSJOH �TPVSDF 5IF TPVSDF MJTU OBNF

�� � !QBSBN TUSJOH �EFTU 5IF EFTUJOBUJPO MJTU OBNF

�� ��

�� QVCMJD GVODUJPO SFOBNF	�TPVSDF �EFTU


�� \
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�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �SFOBNF OPU EPOF�

�

�� ^

�� ^

��  �

,٧P QRW JRLQJ WR JR RYHU HYHU\ OLQH EHFDXVH WKLV LV MXVW D VNHOHWRQ� (DFKPHWKRG UHWXUQV D MVRQ UHVSRQVH
ZLWK DQ HUURU PHVVDJH�

7HVWLQJ D /LVW&RQWUROOHU PHWKRG

7R PDNH VXUH RXU PHWKRG DQG URXWHV DUH DOO WLHG WRJHWKHU FRUUHFWO\� SXOO XS
IUUQ���HTE�MPDBMIPTU�DPN�MJTUT LQ \RXU EURZVHU�

7KLV VKRXOG H[HFXWH WKH -JTU$POUSPMMFS��JOEFY	
 PHWKRG DQG \RX VKRXOG VHH WKH IROORZLQJ OLQH
LQ \RXU EURZVHU�

� \áFSSPSá�áJOEFY OPU EPOFá^

'RJIRRGLQJ

� _�HTE� HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������

� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

� ] � ] :&4 ] 'JOJTI 5PQ /BW#BS ] ]

� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

� ] � ] :&4 ] 4FUVQ 3PVUFT ] ]

�� ���������������������������������������������������

�� _�HTE� HTE EP � �HTE

�� 5BTL �4FUVQ 3PVUFT� NBSLFE DPNQMFUF�

�� _�HTE� HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

�� ] � ] :&4 ] 'JOJTI 5PQ /BW#BS ] ]
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�� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ���������������������������������������������������������������

, MXVW PDUNHG DV ILQLVKHG WKH ٦6HWXS 5RXWHV٧ LWHP� *RRG HQRXJK� 7KLV FKDSWHU LV ZUDSSHG�



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO VWDUW VHWWLQJ XS WKH QDYLJDWLRQ EDU RQ WKH WRS RI WKH VFUHHQ�

&UHDWLQJ WKH SDUWLDO

)LUVW OHW٧V SXOO WKH +70/ FRGH IURP RXU PRFNXS DQG DGG LW WR WKH OD\RXW� 7R NHHS WKLQJV QLFH DQG
RUJDQL]HG� ZH٧OO MXVW VWLFN LW LQ DQRWKHU SDUWLDO�

(GLW EFGBVMU�CMBEF�QIQ LQ BQQ�WJFXT�MBZPVUT DV VSHFLILHG EHORZ�

� �à�� FWFSZ BCPWF IFSF JT UIF TBNF ���

� �CPEZ�

� !JODMVEF	�QBSUJBMT�UPQOBWCBS�


� !JODMVEF	�QBSUJBMT�OPUJGJDBUJPOT�


� !ZJFME	�DPOUFOU�


� ��CPEZ�

� ��IUNM�

7KH OLQH ZH DGGHG ZLOO LQFOXGH D QHZ SDUWLDO� QDPHG ٦WRSQDYEDU٧� ULJKW DIWHU WKH ERG\ LV RSHQHG�

&UHDWH UPQOBWCBS�CMBEF�QIQ LQ WKH BQQ�WJFXT�QBSUJBMT GLUHFWRU\ ZLWK WKH FRQWHQW
EHORZ�
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� �EJW DMBTT�áOBWCBS OBWCBS�JOWFSTF OBWCBS�GJYFE�UPQá�

� �EJW DMBTT�áDPOUBJOFSá�

� �EJW DMBTT�áOBWCBS�IFBEFSá�

� �B DMBTT�áOBWCBS�CSBOEá ISFG�á�á�(FUUJOH 4UVGG %POF��B�

� ��EJW�

� �VM DMBTT�áOBW OBWCBS�OBWá�

� �MJ DMBTT�áBDUJWFá�

� �B ISFG�á�á�"DUJPOT MJTU��B�

� ��MJ�

�� ��VM�

�� �GPSN DMBTT�áOBWCBS�GPSN OBWCBS�SJHIUá�

�� �CVUUPO UZQF�áTVCNJUá DMBTT�áCUO CUO�TVDDFTTá�

�� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�QMVT�TJHOá���TQBO�

�� "EE 5BTL

�� ��CVUUPO�

�� ��GPSN�

�� ��EJW�

�� ��EJW�

5HORDG IUUQ���HTE�MPDBMIPTU�DPN DQG \RX VKRXOG VHH WKH QDYEDU�

/RDGLQJ WKH GHIDXOW OLVW

:KHQ WKH ZHE SDJH ILUVW ORDGV LW VKRXOG GLVSOD\ WKH GHIDXOW OLVW� 6R OHW٧V SXW LQ WKH KRRNV WR PDNH
WKDW KDSSHQ�

(GLW BQQ�SPVUFT�QIQ DQG FKDQJH WKH URXWH IRU WKH OLYH SDJH WR PDWFK ZKDW٧V EHORZ�

� � QIQ

�

� 3PVUF��HFU	��� GVODUJPO	


� \

� SFUVSO 7JFX��NBLF	�MJWF�


� ��XJUI%FGBVMU-JTU	$POGJH��HFU	�UPEP�EFGBVMU-JTU�

�

� ^
�

�  �

+HUH ZH٧UH VWLOO UHWXUQLQJ WKH YLHZ QDPHG MJWF� EXW QRZ ZH٧UH DOVR DVVLJQLQJ D YDULDEOH WR LW
FRQWDLQLQJ WKH GHIDXOW OLVW� 7KH QDPH RI WKLV YDULDEOH ZLOO EH �EFGBVMU@MJTU�
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/DUDYHO SURYLGHV PXOWLSOH ZD\V WR VHW YLHZ YDULDEOHV�

:H FRXOG KDYH XVHG WKH WZR DOWHUQDWLYHV EHORZ DQG DFKLHYHG WKH VDPH WKLQJ�

� �� 7BSJBCMFT BT BO BSSBZ UP NBLF	


� SFUVSO 7JFX��NBLF	�MJWF� BSSBZ	

� �EFGBVMU@MJTU� �� $POGJH��HFU	�UPEPEFGBVMU-JTU�

�

�

� �� 6TJOH B HFOFSJD XJUI	


� SFUVSO 7JFX��NBLF	�MJWF�


� ��XJUI	�EFGBVMU@MJTU� $POGJH��HFU	�UPEP�EFGBVMU-JTU�

�

)RU D VLQJOH YDULDEOH DVVLJQPHQW� , OLNH WKH XJUI7BSJBCMF/BNF	
 WHFKQLTXH EHFDXVH LW LV FRQFLVH DQG
H[SUHVVLYH�

(GLW EFGBVMU�CBTF�QIQ LQ BQQ�WJFXT�QBSUJBMT� :H٧UH RQO\ XSGDWLQJ WKH VFULSWV VHFWLRQ�

� !TFDUJPO	�TDSJQUT�


� \\ )5.-��TDSJQU	��KT�KRVFSZ�KT�
 ^^

� \\ )5.-��TDSJQU	��KT�CPPUTUSBQ�NJO�KT�
 ^^

� \\ )5.-��TDSJQU	��KT�HTE�KT�
 ^^

� �TDSJQU UZQF�áUFYU�KBWBTDSJQUá�

� HTE�EFGBVMU-JTU � á\\ �EFGBVMU@MJTU ^^á�

� ��TDSJQU�

� !TIPX

(DV\� +HUH LW٧V MXVW D PDWWHU RI DVVLJQLQJ WKH YDOXH RI �EFGBVMU@MJTU WR D SURSHUW\ RI WKH HTE

MDYDVFULSW REMHFW�

1RWLFH WKH RSHQLQJ GRXEOH EUDFHV �^^� DQG FORVLQJ GRXEOH EUDFHV �``�" 7KLV WHOOV /DUDYHO٧V %ODGH
FRPSLOHU WR UHSODFH HYHU\WKLQJ EHWZHHQ WKH EUDFHV ZLWK WKH YDOXH RI WKH YDULDEOH� 8VLQJ WULSOH EUDFHV
ZLOO DOVR HVFDSH WKH YDOXH IRU +70/� �/LNH XVLQJ KWPOHQWLWLHV�� RQ WKH YDOXH��

1RZ� OHW٧V HGLW WKH HTE�KT ILOH WR VKRZ WKH SURSHUW\�
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� �� &WFSZUIJOH BCPWF IFSF�T UIF TBNF

�

� �� 1VCMJD WBST ����������������������������������������������������

�

� EFGBVMU-JTU� OVMM

�

� �� 1VCMJD GVODUJPOT �����������������������������������������������

�

� ���

�� � *OJUJBMJ[BUJPO

�� ��

�� JOJUJBMJ[F� GVODUJPO	


�� \

�� UIJT�TVDDFTT.FTTBHF	áEFGBVMU-JTU � á � UIJT�EFGBVMU-JTU
�

�� ^

��

�� �� &WFSZUIJOH CFMPX IFSF�T UIF TBNF

:H٧UH DGGLQJ WKH EFGBVMU-JTU DV D SXEOLF SURSHUW\� 7KLV LVQ٧W DEVROXWHO\ QHHGHG� EXW LW LV D JRRG
SUDFWLFH� 7KHQ� LQ WKH JOJUJBMJ[F	
 IXQFWLRQ� ZH٧UH RXWSXWWLQJ D PHVVDJH VKRZLQJ WKH YDOXH�

5HORDG IUUQ���HTE�MPDBMIPTU�DPN LQ \RXU EURZVHU� <RX VKRXOG VHH D JUHHQ DOHUW WHOOLQJ \RX WKH
DVVLJQPHQW ZRUNHG�

6WUXFWXULQJ WKH 1DY %DU

:KHQ H[DPLQLQJ WKH PRFNHG XS ZHE SDJH , UHDOL]H WKDW D IHZ WKLQJV DUH PLVVLQJ�

ٰ 7KHUH٧V QR ZD\ WR DUFKLYH RU XQDUFKLYH D OLVW
ٰ 7KHUH٧V QR ZD\ WR UHQDPH D OLVW
ٰ 7KHUH٧V QR ZD\ WR FUHDWH QHZ OLVWV

1R SUREOHP� 7KH QDPH RI WKH OLVW �ZKHUH LW FXUUHQWO\ VD\V ٪$FWLRQV OLVW٫ LQ WKH QDYEDU� FDQ EHFRPH
D SXOOGRZQ PHQX WR DGG WKRVH IXQFWLRQV� 6R ZH٧OO GR WKDW�

(GLW QBSUJBMT�UPQOBWCBS�CMBEF�QIQ WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU ���

� �EJW DMBTT�áOBWCBS OBWCBS�JOWFSTF OBWCBS�GJYFE�UPQá�

� �EJW DMBTT�áDPOUBJOFSá�

� �EJW DMBTT�áOBWCBS�IFBEFSá�

� �B DMBTT�áOBWCBS�CSBOEá ISFG�á�á�(FUUJOH 4UVGG %POF��B�

� ��EJW�

� �VM DMBTT�áOBW OBWCBS�OBWá�

� �MJ DMBTT�áBDUJWFá�

� �B ISFG�á�á EBUB�UPHHMF�áESPQEPXOá EBUB�UBSHFU�á�á�

� �TQBO JE�áMJTU�OBNFá�"DUJPOT��TQBO� MJTU �TQBO DMBTT�áDBSFUá���TQBO�

�� ��B�

�� �VM DMBTT�áESPQEPXO�NFOVá�

�� �MJ��B ISFG�á�á JE�áNFOV�BSDIJWFá�

�� �TQBO JE�áNFOV�BSDIJWF�UFYUá�"SDIJWF��TQBO� MJTU��B�

�� ��MJ�

�� �MJ��B ISFG�á�á JE�áNFOV�SFOBNFá�3FOBNF MJTU��B���MJ�

�� �MJ DMBTT�áEJWJEFSá���MJ�

�� �MJ��B ISFG�á�á JE�áNFOV�DSFBUFá�$SFBUF OFX MJTU��B���MJ�

�� ��VM�

�� ��MJ�

�� ��VM�

�� �GPSN DMBTT�áOBWCBS�GPSN OBWCBS�SJHIUá�

�� �CVUUPO UZQF�áTVCNJUá DMBTT�áCUO CUO�TVDDFTTá JE�áCVUUPO�BEEá�

�� �TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�QMVT�TJHOá���TQBO�

�� "EE 5BTL

�� ��CVUUPO�

�� ��GPSN�

�� ��EJW�

�� ��EJW�

+HUH ZH DGGHG WKH GURSGRZQ WR KDQGOH WKH PLVVLQJ DFWLRQV DQG DGGHG DQ JE DWWULEXWH RQ VHYHUDO
LWHPV�

0DNLQJ RXU ILUVW $-$; FDOO

1RZ OHW٧V VHW XS WKH MDYDVFULSW HTE�JOJUJBMJ[F	
 PHWKRG WR ORDG WKH GHIDXOW OLVW�

8SGDWH HTE�KT DQG FKDQJH JOJUJBMJ[F	
 WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU ���

� ���

� � *OJUJBMJ[BUJPO

� ��

� JOJUJBMJ[F� GVODUJPO	


� \

� UIJT�MPBE-JTU	UIJT�EFGBVMU-JTU GBMTF
�

� ^

3UHWW\ VLPSOH� 7KH LQLWLDOL]H IXQFWLRQ LV JRLQJ WR FDOO D MPBE-JTU	
 IXQFWLRQ WR ORDG WKH GHIDXOW OLVW�
7KH GBMTF WHOOV WKH MPBE-JTU	
 PHWKRG WKDW WKH OLVW LV QRW DUFKLYHG�

1RZ ZH QHHG WR FUHDWH WKDW MPBE-JTU	
 PHWKRG�

8SGDWH HTE�KT DQG DGG WKH QHZ IXQFWLRQ EHORZ�

� FSSPS.FTTBHF� GVODUJPO	NFTTBHF


� \

� DPNNPO#PY	áFSSPSá NFTTBHF
�

� ^

�

� ���

� � -PBE B MJTU WJB "+"9 BOE EJTQMBZ JU

� � !QBSBN TUSJOH OBNF 5IF MJTU OBNF

� � !QBSBN CPPMFBO BSDIJWF *T JU BO BSDIJWFE MJTU 

�� ��

�� MPBE-JTU� GVODUJPO	OBNF BSDIJWFE


�� \

�� WBS VSM � á�MJTUT�á � OBNF�

�� JG 	BSDIJWFE
 VSM �� á BSDIJWFE��á�

�� ��BKBY	\

�� VSM� VSM

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU á � TUBUVT � á � á � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU FSSPS� á � EBUB�FSSPS
�

�� SFUVSO�



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU ���

�� ^

�� HTE�TVDDFTT.FTTBHF	á$PPMá
�

�� DPOTPMF�MPH	EBUB�MJTU
�

�� ^

�� ^
�

�� ^

/LQH �
'RQ٧W IRUJHW WR DGG WKDW WUDLOLQJ FRPPD WR WKH HQG RI FSSPS.FTTBHF	
�

/LQH �� � ��
%XLOG WKH XUO WR FDOO� $GG D TXHU\ DUJXPHQW WR VSHFLI\ ZKHWKHU WKH OLVW LV DUFKLYHG RU QRW�

/LQH ��
:H٧UH XVLQJ M4XHU\٧V BKBY	
 PHWKRG WR PDNH WKH FDOO� 7KH DUJXPHQWV ZH٧UH SDVVLQJ DUH WKH
XUO DQG WZR IXQFWLRQV� 2QH WR KDQGOH +773 HUURUV DQG WKH RWKHU WR KDQGOH D VXFFHVVIXO FDOO�
1RWH WKDW WKLV KDSSHQV DV\QFKURQRXVO\� 0HDQLQJ H[HFXWLRQ LQ RXU FRGH FRQWLQXHV SDVW WKH
BKBY	
 FDOO DQG WKH FSSPS RU TVDDFTT PHWKRG LV QRW FDOOHG XQWLO D UHVSRQVH LV UHFHLYHG IURP
RXU VHUYHU�

/LQHV �� � ��
7KH UHDVRQ ZH٧UH SURYLGLQJ DQ HUURU FDOOEDFN LV LQ FDVH VRPHWKLQJ JRHV KRUULEO\ ZURQJ FDOOLQJ
RXU PHWKRG� :KDW LI WKH 85/ KDG D W\SR" 7KLV PHWKRG ZLOO FDWFK WKRVH W\SH HUURUV�

/LQHV �� � ��
,I WKH $-$; FDOO LV VXFFHVVIXO� ZH VWLOO FKHFN LI ZH KDG DQ HUURU REMHFW DQG LI VR� WKHQ GLVSOD\
WKH HUURU� 2WKHUZLVH� MXVW SUHVHQW D JUHHQ DOHUW VD\LQJ ٪&RRO٫�

*LYH LW D VKRW� 5HORDG IUUQ���HTE�MPDBMIPTU�DPN� <RX VKRXOG EH UHFHLYLQJ DQ HUURU VD\LQJ ٪ORDG/LVW
HUURU� VKRZ QRW GRQH٫�

'RLQJ WKH VHUYHU VLGH RI WKH 5(67

1RZ ZH٧OO HGLW RXU FRQWUROOHU WR ORDG WKH OLVW VXFFHVVIXOO\�

)LUVW PDNH VXUH WKH WRS RI -JTU$POUSPMMFS�QIQ PDWFKHV ZKDW٧V EHORZ�



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU ���

� � QIQ OBNFTQBDF (4%=$POUSPMMFST�

�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

� VTF *OQVU�

� VTF 3FTQPOTF�

� VTF 5PEP�

�

�  �

$ FRXSOH RWKHU VTF VWDWHPHQWV ZHUH DGGHG�

1H[W XSGDWH WKH TIPX	
 PHWKRG LQ -JTU$POUSPMMFS WR PDWFK ZKDW٧V EHORZ�

� � QIQ

� ���

� � 3FUVSO UIF MJTU

� �

� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

� ��

� QVCMJD GVODUJPO TIPX	�JE


� \

� �BSDIJWFE � àà *OQVU��HFU	�BSDIJWFE�
�

�� USZ

�� \

�� �MJTU � 5PEP��HFU	�JE �BSDIJWFE
�

�� �SFTVMU � �UIJT��UP"TTPD	�MJTU
�

�� ^

�� DBUDI 	=3VOUJNF&YDFQUJPO �F


�� \

�� �SFTVMU � BSSBZ	

�� �FSSPS� �� �F��HFU.FTTBHF	


�� 
�

�� ^

�� SFUVSO 3FTQPOTF��KTPO	�SFTVMU
�

�� ^

��  �

7KLV VKRXOG EH SUHWW\ VHOI�H[SODQDWRU\� -XVW D FRXSOH QRWHV�

ٰ 7KH OLVW LV ORDGHG LQ D WU\�FDWFK EORFN LQ FDVH LW GRHVQ٧W H[LVW� ,I WKHUH٧V DQ HUURU WKHQ ZH UHWXUQ
DQ HUURU REMHFW ZLWK WKH HUURU٧V GHVFULSWLRQ�



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU ���

ٰ 2QFH WKH OLVW LV ORDGHG� ZH SDVV LW WR UP"TTPD	
 WR FRQYHUW WR DQ DVVRFLDWLYH DUUD\�

7KH UP"TTPD	
 PHWKRG GRHVQ٧W H[LVW \HW� VR OHW٧V DGG LW�

$GG WKH QHZ UP"TTPD	
 PHWKRG WR WKH ERWWRP RI WKH -JTU$POUSPMMFS FODVV�

� � QIQ

� ���

� � $POWFSU B 5PEP-JTU UP BO BTTPDJBUJWF BSSBZ

� � !QBSBN -JTU*OUFSGBDF �MJTU 5IF -JTU

� � !SFUVSO BSSBZ 5IF BTTPDJBUJWF BSSBZ

� ��

� QSPUFDUFE GVODUJPO UP"TTPD	-JTU*OUFSGBDF �MJTU


� \

� �SFUVSO � BSSBZ	

�� �MJTU� �� BSSBZ	

�� �OBNF� �� �MJTU��HFU	�JE�


�� �UJUMF� �� �MJTU��HFU	�UJUMF�


�� �TVCUJUMF� �� �MJTU��HFU	�TVCUJUMF�


�� �BSDIJWFE� �� �MJTU��HFU	�BSDIJWFE�


�� �UBTLT� �� BSSBZ	


�� 


�� 
�

�� GPSFBDI 	�MJTU��UBTLT	
 BT �UBTL


�� \

�� �BSSBZ � BSSBZ	

�� �JT/FYU� �� �UBTL��JT/FYU"DUJPO	


�� �JT$PNQMFUFE� �� �UBTL��JT$PNQMFUF	


�� �EFTDSJQU� �� �UBTL��EFTDSJQUJPO	


�� �EBUF%VF� �� �UBTL��EBUF%VF	


�� �EBUF$PNQMFUFE� �� �UBTL��EBUF$PNQMFUFE	


�� 
�

�� JG 	�BSSBZ<�EBUF%VF�>


�� \

�� �BSSBZ<�EBUF%VF�> � �BSSBZ<�EBUF%VF�>��UJNFTUBNQ � �����

�� ^

�� JG 	�BSSBZ<�EBUF$PNQMFUFE�>


�� \

�� �BSSBZ<�EBUF$PNQMFUFE�> � �BSSBZ<�EBUF$PNQMFUFE�>��UJNFTUBNQ � �����

�� ^



&KDSWHU �� � $GGLQJ WKH 7RS 1DY %DU ���

�� �SFUVSO<�MJTU�><�UBTLT�><> � �BSSBZ�

�� ^

�� SFUVSO �SFUVSO�

�� ^

��  �

1R UHDO PDJLF KHUH HLWKHU� -XVW FUHDWLQJ WKH VWUXFWXUH WKH MDYDVFULSW RQ WKH ZHE SDJH LV H[SHFWLQJ�
,I DQ\ GDWHV H[LVW� WKHQ WKH\٧UH FRQYHUWHG WR -DYDVFULSW WLPHVWDPSV� 7KHVH DUH WKH VDPH DV 3+3
WLPHVWDPSV� EXW FDQ WUDFN PLFURVHFRQGV� VR ZH PXOWLSOH WKH 3+3 WLPHVWDPS E\ ���� WR PDNH WKH
YDOXH VRPHWKLQJ -DYDVFULSW FDQ XVH�

5HORDG IUUQ���HTE�MPDBMIPTU�DPN DQG \RX VKRXOG QRZ UHFHLYH D JUHHQ DOHUW WKDW VD\V ٪&RRO٫�

'RJIRRGLQJ

$IWHU UHYLHZLQJ RXU �JVG WRGR OLVW� ,٧YH UHDOL]HG WKHUH٧V QRWKLQJ ZH FDQ PDUN RII WKH OLVW� %XPPHU� ,
UHDOO\ OLNH NQRFNLQJ WKLQJV RII WKDW OLVW� 2K ZHOO� 1H[W FKDSWHU ZH٧OO PDUN VRPHWKLQJ RII�



&KDSWHU �� � )LQLVKLQJ WKH 7RS 1DY %DU

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO ILQLVK WKH IXQFWLRQDOLW\ RI WKH WRS QDY EDU�

$VVLJQLQJ MDYDVFULSW IXQFWLRQV WR WKH QDYEDU

)LUVW WKLQJ ZH٧UH GRLQJ LV JRLQJ WKURXJK DOO WKH SRVVLEOH DFWLRQV WKDW FDQ RFFXU RQ WKH WRS QDY EDU
DQG DVVLJQLQJ IXQFWLRQV WR WKHP�

$GG WKH IROORZLQJ MDYDVFULSW IXQFWLRQV WR HTE�KT� 3XW WKHP ULJKW DIWHU WKH DPNNPO#PY	


IXQFWLRQ� 7KLV ZD\ WKH\٧UH SULYDWH WR WKH REMHFW�

� ���

� � )BOEMF DMJDL PO UIF UPQ OBW NFOV BSDIJWF�VOBSDIJWF PQUJPO

� ��

� GVODUJPO NFOV"SDIJWF$MJDL	


� \

� HTE�FSSPS.FTTBHF	áHTE�NFOV"SDIJWF$MJDL	
 OPU EPOFá
�

� SFUVSO GBMTF�

� ^

�

�� ���

�� � )BOEMF DMJDL PO UIF UPQ OBW NFOV SFOBNF PQUJPO

�� ��

�� GVODUJPO NFOV3FOBNF$MJDL	


�� \

�� HTE�FSSPS.FTTBHF	áHTE�NFOV3FOBNF$MJDL	
 OPU EPOFá
�

�� SFUVSO GBMTF�

�� ^

��

�� ���

�� � )BOEMF DMJDL PO UIF UPQ OBW NFOV DSFBUF PQUJPO

�� ��



&KDSWHU �� � )LQLVKLQJ WKH 7RS 1DY %DU ���

�� GVODUJPO NFOV$SFBUF$MJDL	


�� \

�� HTE�FSSPS.FTTBHF	áHTE�NFOV$SFBUF$MJDL	
 OPU EPOFá
�

�� SFUVSO GBMTF�

�� ^

��

�� ���

�� � )BOEMF DMJDL PO UIF BEE UBTL CVUUPO

�� ��

�� GVODUJPO CVUUPO"EE$MJDL	


�� \

�� HTE�FSSPS.FTTBHF	áHTE�CVUUPO"EE$MJDL	
 OPU EPOFá
�

�� SFUVSO GBMTF�

�� ^

7KHVH IXQWLRQV ZLOO EH WKH KDQGOHUV WR WKH YDULRXV DFWLRQV WKDW FDQ KDSSHQ LQ WKH WRS QDYEDU�

1H[W� PRGLI\ WKH JOJUJBMJ[F	
 PHWKRG LQ HTE�KT WR PDWFK ZKDW٧V EHORZ�

� ���

� � *OJUJBMJ[BUJPO

� ��

� JOJUJBMJ[F� GVODUJPO	


� \

� �� "TTJHO WBSJPVT IBOEMFST

� �	á�NFOV�BSDIJWFá
�DMJDL	NFOV"SDIJWF$MJDL
�

� �	á�NFOV�SFOBNFá
�DMJDL	NFOV3FOBNF$MJDL
�

� �	á�NFOV�DSFBUFá
�DMJDL	NFOV$SFBUF$MJDL
�

�� �	á�CVUUPO�BEEá
�DMJDL	CVUUPO"EE$MJDL
�

��

�� �� -PBE UIF EFGBVMU MJTU

�� UIJT�MPBE-JTU	UIJT�EFGBVMU-JTU GBMTF
�

�� ^

:H٧UH XVLQJ M4XHU\ WR DVVLJQ WKH FOLFN KDQGOHUV WR HYHU\ DFWLRQ WKH WRS QDYEDU FDQ SHUIRUP�

5HORDG IUUQ���HTE�MPDBMIPTU�DPN DQG WHVW WKH YDULRXV DFWLRQV� 7KH\ VKRXOG DOO VKRZ HUURU
PHVVDJHV WKDW WKH KDQGOHU٧V QRW GRQH \HW�



&KDSWHU �� � )LQLVKLQJ WKH 7RS 1DY %DU ���

/RDGLQJ WKH UHVXOW LQWR WKH QDYEDU

(GLW HTE�KT DQG DGG WKH IROORZLQJ OLQH DIWHU WKH WBS BMFSU5JNFS � OVMM� OLQH�

� WBS DVSSFOU-JTU � OVMM�

7KLV LV ZKHUH ZH٧UH JRLQJ WR VWRUH WKH OLVW GDWD ORDGHG E\ WKH $-$; FDOO�

(GLW HTE�KT DQG DGG WKH IROORZLQJ IXQFWLRQ DIWHU WKH CVUUPO"EE$MJDL	
 IXQFWLRQ

� ���

� � 6QEBUF UIF OBWCBS GPS UIF DVSSFOU MJTU

� ��

� GVODUJPO VQEBUF/BW#BS	


� \

� �	á�MJTU�OBNFá
�IUNM	á�á � DVSSFOU-JTU�OBNF
�

� �	á�NFOV�BSDIJWF�UFYUá
�IUNM	

� DVSSFOU-JTU�BSDIJWFE  á6OBSDIJWFá � á"SDIJWFá

� 
�

�� �	á�CVUUPO�BEEá
�QSPQ	áEJTBCMFEá DVSSFOU-JTU�BSDIJWFE
�

�� ^

7KLV LV D SULYDWH IXQFWLRQ RI WKH HTE REMHFW ZKLFK ZLOO EH XVHG WR XSGDWH WKH 1DY EDU IURP
DVSSFOU-JTU� ,W٧V GRLQJ WKUHH WKLQJV�

�� 8SGDWLQJ WKH OLVW QDPH IRU WKH SXOOGRZQ PHQX� SODFLQJ D SOXV ��� LQ IURQW RI LW�
�� 8SGDWLQJ WKH ILUVW SXOOGRZQ PHQX LWHP WR VD\ HLWKHU ٪$UFKLYH OLVW٫ RU ٪8QDUFKLYH OLVW٫�

GHSHQGLQJ RQ ZKHWKHU WKH FXUUHQW OLVW LV DUFKLYHG RU QRW�
�� 'LVDEOLQJ WKH ٪$GG 7DVN٫ EXWWRQ LI WKH OLVW LV DUFKLYHG� :H FDQ٧W DGG WDVNV WR DUFKLYHG OLVWV�

8SGDWH WKH MPBE-JTU	
 PHWKRG LQ HTE�KT WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � )LQLVKLQJ WKH 7RS 1DY %DU ���

� ���

� � -PBE B MJTU WJB "+"9 BOE EJTQMBZ JU

� � !QBSBN TUSJOH OBNF 5IF MJTU OBNF

� � !QBSBN CPPMFBO BSDIJWF *T JU BO BSDIJWFE MJTU 

� ��

� MPBE-JTU� GVODUJPO	OBNF BSDIJWFE


� \

� WBS VSM � á�MJTUT�á � OBNF�

� JG 	BSDIJWFE
 VSM �� á BSDIJWFE��á�

�� ��BKBY	\

�� VSM� VSM

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU FSSPS� á � EBUB�FSSPS
�

�� SFUVSO�

�� ^

�� DVSSFOU-JTU � EBUB�MJTU�

�� VQEBUF/BW#BS	
�

�� ^

�� ^
�

�� ^

7KH RQO\ FKDQJH KHUH LV WKH ODVW WZR OLQHV RI WKH TVDDFTT FDOOEDFN� :H DVVLJQ WKH GDWD UHWXUQHG E\
WKH IXQFWLRQ WR WKH SULYDWH DVSSFOU-JTU YDULDEOH DQG WKHQ FDOO WKH SULYDWH VQEBUF/BW#BS	
 IXQFWLRQ�

*LYH LW D JR� 5HORDG IUUQ���HTE�MPDBMIPTU�DPN

, ZDQW WR ZDLW WR LPSOHPHQW WKHVH IRXU FOLFN KDQGOHUV� ,W PDNHV PRUH VHQVH WR VHH PRUH RI WKH OLVW RQ
WKH VFUHHQ VR ZKHQ ZH LPSOHPHQW WKH KDQGOHUV ZH FDQ YLVXDOO\ VHH ZKDW KDSSHQHG�

'RJIRRGLQJ



&KDSWHU �� � )LQLVKLQJ WKH 7RS 1DY %DU ���

� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������

� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

� ] � ] :&4 ] 'JOJTI 5PQ /BW#BS ] ]

� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

� ���������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �'JOJTI 5PQ /BW#BS� NBSLFE DPNQMFUF�

�� � HTE BEE á'JOJTI HTE�NFOV"SDIJWF$MJDL	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á'JOJTI HTE�NFOV3FOBNF$MJDL	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á'JOJTI HTE�NFOV$SFBUF$MJDL	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á'JOJTI HTE�CVUUPO"EE$MJDL	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

�� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

�� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ���������������������������������������������������������������

2QH WDVN ZDV PDUNHG RII WKH OLVW� EXW IRXU ZHUH DGGHG� 6HHPV OLNH ZH٧UH PRYLQJ EDFNZDUGV� 7KDW٧V
RND\� , GLGQ٧W ZDQW WR IRUJHW WR GR DOO WKRVH KDQGOHUV� 7KH\٧OO EH TXLFN DQG HDV\ RQFH ZH JHW WR WKHP�



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO EXLOG WKH VLGH QDYLJDWLRQ IRU RXU ZHE DSSOLFDWLRQ�

8SGDWLQJ WKH OD\RXW

)LUVW OHW٧V XSGDWH WKH OD\RXW WR KDYH WKH ILQDO VWUXFWXUH�

(GLW EFGBVMU�CMBEF�QIQ LQ WJFXT�MBZPVUT� 7KH VHFWLRQ ZLWKLQ WKH �ERG\! WDJ VKRXOG
PDWFK ZKDW٧V EHORZ

� �CPEZ�

� !JODMVEF	�QBSUJBMT�UPQOBWCBS�


� !JODMVEF	�QBSUJBMT�OPUJGJDBUJPOT�


�

� �EJW DMBTT�áDPOUBJOFSá�

� �EJW DMBTT�áSPXá�

� �EJW DMBTT�áDPM�NE��á�

�

� !JODMVEF	�QBSUJBMT�TJEFCBS�


��

�� ��EJW�

�� �EJW DMBTT�áDPM�NE��á�

�� !ZJFME	�DPOUFOU�


�� ��EJW�

�� ��EJW�

�� ��EJW�

�� ��CPEZ�

/LQH � DQG �
+HUH ZH DGG D FRXSOH GLYV WR VWDUW D FRQWDLQHU� DQG D URZ ZLWKLQ WKH FRQWDLQHU�



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

/LQHV � � ��
7KLV DGGV D WKUHH�ZLGH FROXPQ WR WKH URZ DQG SXOOV LQ WKH \HW�WR�EH�FUHDWHG VLGHEDU LQWR WKDW
FROXPQ�

/LQHV �� � ��
1H[W ZH DGG D QLQH�ZLGH FROXPQ DQG KDYH WKH FRQWHQW IURP WKH MJWF�CMBEF�QIQ WHPSODWH
VKRZ LQ LW�

&UHDWLQJ WKH VLGHEDU

7KH VLGHEDU ZLOO FRQWDLQ WZR OLVWV� $FWLYH OLVWV DQG $UFKLYHG OLVWV�

&UHDWH D QHZ ILOH TJEFCBS�CMBEF�QIQ LQ WKH WJFXT�QBSUJBMT GLUHFWRU\� 0DNH WKH FRQWHQWV
PDWFK ZKDW٧V EHORZ�

� \\�� "DUJWF -JTUT ��^^

� �EJW DMBTT�áQBOFM QBOFM�JOGPá�

� �EJW DMBTT�áQBOFM�IFBEJOHá�"DUJWF -JTUT��EJW�

� �EJW DMBTT�áQBOFM�CPEZá�

� �VM DMBTT�áOBW OBW�QJMMT OBW�TUBDLFEá JE�áBDUJWF�MJTUTá�

� �MJ��B ISFG�á�á�/PU %POF��B���MJ�

� ��VM�

� ��EJW�

� ��EJW�

��

�� \\�� "SDIJWFE -JTUT ��^^

�� �EJW DMBTT�áQBOFM QBOFM�EFGBVMUá�

�� �EJW DMBTT�áQBOFM�IFBEJOHá�"SDIJWFE -JTUT��EJW�

�� �EJW DMBTT�áQBOFM�CPEZá�

�� �VM DMBTT�áOBW OBW�QJMMT OBW�TUBDLFEá JE�áBSDIJWFE�MJTUTá�

�� �MJ��B ISFG�á�á�/PU %POF��B���MJ�

�� ��VM�

�� ��EJW�

�� ��EJW�

3UHWW\ VWUDLJKW�IRUZDUG KWPO�

)LQLVKLQJ WKH $-$; FDOO�

1H[W OHW٧V ILQLVK RXW WKH $-$; FDOO WKDW UHWXUQV WKH OLVW RI OLVWV�



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

(GLW -JTU$POUSPMMFS�QIQ DQG XSGDWH WKH JOEFY	
 PHWKRG WR PDWFK WKH IROORZLQJ FRGH�

� � QIQ

� ���

� � 3FUVSOT B MJTU PG MJTUT

� ��

� QVCMJD GVODUJPO JOEFY	


� \

� �BSDIJWFE � àà *OQVU��HFU	�BSDIJWFE�
�

� �MJTUT � 5PEP��BMM-JTUT	�BSDIJWFE
�

�

�� �SFUVSO � BSSBZ	

�� �MJTUT� �� BSSBZ	


�� 
�

�� GPSFBDI 	�MJTUT BT �MJTU*E


�� \

�� �MJTU � 5PEP��HFU	�MJTU*E �BSDIJWFE
�

�� �SFUVSO<�MJTUT�><> � BSSBZ	

�� �OBNF� �� �MJTU*E

�� �UJUMF� �� �MJTU��UJUMF	


�� �TVCUJUMF� �� �MJTU��HFU	�TVCUJUMF�


�� �JT"SDIJWFE� �� �MJTU��JT"SDIJWFE	


�� �OVN/FYU"DUJPOT� �� �MJTU��UBTL$PVOU	�OFYU�


�� �OVN/PSNBM� �� �MJTU��UBTL$PVOU	�UPEP�


�� �OVN$PNQMFUFE� �� �MJTU��UBTL$PVOU	�EPOF�


�� 
�

�� ^

�� SFUVSO 3FTQPOTF��KTPO	�SFUVSO
�

�� ^

��  �

6LPSOH� KXK" :H XVH WKH 7RGR IDFDGH WR UHWULHYH WKH OLVWV� WKHQ EXLOG D UHWXUQ REMHFW FRQWDLQLQJ
DGGLWLRQDO GHWDLOV IRU HDFK OLVW�

%ULQJ XS IUUQ���HTE�MPDBMIPTU�DPN�MJTUT LQ \RXU EURZVHU DQG \RX VKRXOG VHH WKH -621 UHWXUQ�

,I \RX٧UH XVLQJ )LUH)R[� , VXJJHVW LQVWDOOLQJ WKH -621RYLFK SOXJLQ� ,W PDNHV -621 UHQGHU LQ
WKH EURZVHU LQ DQ HDV\�WR�YLHZ ZD\�



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

8SGDWLQJ WKH -DYDVFULSW

1RZ WKDW ZH KDYH D SODFH WR GLVSOD\ WKH OLVWV �WKH VLGHEDU� DQG DQ $-$; PHWKRG WR IHWFK WKH OLVWV�
OHW٧V WLH HYHU\WKLQJ WRJHWKHU ZLWK VRPH MDYDVFULSW�

(GLW WKH WRS RI HTE�KT WR PDWFK ZKDW٧V EHORZ�

� <TOJQ>

� �� 1SJWBUF WBST BOE GVODUJPOT �����������������������������������������

�

� WBS BMFSU5JNFS � OVMM�

� WBS DVSSFOU-JTU � OVMM�

� WBS BDUJWF-JTUT � OVMM�

� WBS BSDIJWFE-JTUT � OVMM�

�

� <TOJQ>

/LQHV � DQG � ZHUH DGGHG WR SURYLGH D SODFH WR VWRUH WKH OLVWV�

$GG WKH WZR IXQFWLRQV EHORZ WR HTE�KT� 3XW WKHVH IXQFWLRQV DIWHU WKH VQEBUF/BW#BS	


IXQFWLRQ�

� ���

� � 4IPX POF PG UIF MJTU PG MJTUT PO UIF TJEFCBS

� ��

� GVODUJPO TIPX4JEFCBS-JTU	BSDIJWFE


� \

� WBS MJTU � BSDIJWFE  BSDIJWFE-JTUT � BDUJWF-JTUT�

� WBS VM � BSDIJWFE  �	á�BSDIJWFE�MJTUTá
 � �	á�BDUJWF�MJTUTá
�

� WBS CVJME � <>�

�

�� �� /P JUFNT JO MJTU PG MJTUT 

�� JG 	MJTU�MFOHUI �� �


�� \

�� VM�IUNM	��MJ�/P BSDIJWFE MJTUT��MJ��
�

�� SFUVSO�

�� ^

��



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

�� �� -PPQ UISPVHI FBDI JUFN CVJMEJOH IUNM GPS UIF -*

�� GPS 	WBS J � �� J � MJTU�MFOHUI� J��


�� \

�� WBS IUNM � ��MJ��

�� WBS M � MJTU<J>�

�� WBS OVN5BTLT � M�OVN/FYU"DUJPOT � M�OVN/PSNBM�

�� JG 	BSDIJWFE �� DVSSFOU-JTU�BSDIJWFE �� M�OBNF �� DVSSFOU-JTU�OBNF


�� IUNM �� � DMBTT�áBDUJWFá��

�� IUNM �� ���B ISFG�áKBWBTDSJQU�HTE�MPBE-JTU	=�� � M�OBNF � �=���

�� IUNM �� BSDIJWFE � �
á���

�� IUNM �� M�UJUMF�

�� JG 	 à BSDIJWFE �� OVN5BTLT � �


�� \

�� IUNM �� � �TQBO DMBTT�áCBEHFá�� � OVN5BTLT � ���TQBO���

�� ^

�� IUNM �� ���B���MJ���

�� CVJME�QVTI	IUNM
�

�� ^

�� VM�IUNM	CVJME�KPJO	á=Oá

�

�� ^

��

�� ���

�� � -PBE UIF MJTU PG MJTUT

�� � !QBSBN CPPM BSDIJWFE -PBE UIF BSDIJWFE MJTUT 

�� ��

�� GVODUJPO MPBE-JTUT	BSDIJWFE


�� \

�� WBS VSM � á�MJTUTá�

�� JG 	BSDIJWFE
 VSM �� á BSDIJWFE��á�

�� ��BKBY	\

�� VSM� VSM

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTUT á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU FSSPS� á � EBUB�FSSPS
�

�� SFUVSO�

�� ^



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

�� JG 	BSDIJWFE


�� \

�� BSDIJWFE-JTUT � EBUB�MJTUT�

�� ^

�� FMTF

�� \

�� BDUJWF-JTUT � EBUB�MJTUT�

�� ^

�� TIPX4JEFCBS-JTU	BSDIJWFE
�

�� ^

�� ^
�

�� ^

VKRZ6LGHEDU/LVW��
7KLV IXQFWLRQ EXLOGV WKH +70/ IRU WKH VLGHEDU QDYLJDWLRQ DQG VWXIIV LW LQWR HLWKHU $FWLYH /LVWV
RU $UFKLYHG /LVWV

ORDG/LVWV��
7KLV IXQFWLRQ PDNHV WKH $MD[ FDOOEDFN� DVVLJQV WKH GDWD WR WKH REMHFW٧V SULYDWH GDWD VWRUDJH
�BSDIJWFE-JTUT RU BDUJWF-JTUT� DQG FDOOV WKH TIPX4JEFCBS-JTU	
 IXQFWLRQ�

)LQDOO\� XSGDWH WKH MPBE-JTU IXQFWLRQ LQ HTE�KT WR PDWFK ZKDW٧V EHORZ�

� MPBE-JTU� GVODUJPO	OBNF BSDIJWFE


� \

� WBS VSM � á�MJTUT�á � OBNF�

� JG 	BSDIJWFE
 VSM �� á BSDIJWFE��á�

� ��BKBY	\

� VSM� VSM

� FSSPS� GVODUJPO	IES TUBUVT FSSPS


� \

� HTE�FSSPS.FTTBHF	áMPBE-JTU á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU FSSPS� á � EBUB�FSSPS
�

�� SFUVSO�



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

�� ^

�� DVSSFOU-JTU � EBUB�MJTU�

�� VQEBUF/BW#BS	
�

��

�� �� 3FMPBE UIF MJTUT

�� MPBE-JTUT	GBMTF
�

�� MPBE-JTUT	USVF
�

�� ^

�� ^
�

�� ^

/LQHV �� � ��
7KHVH DUH WKH RQO\ QHZ OLQHV� :KDW KDSSHQV LV DIWHU D OLVW LV ORDGHG VXFFHVVIXOO\� WKH GDWD٧V
VWRUHG LQ DVSSFOU-JTU� WKH QDYEDU LV XSGDWHG� DQG ILQDOO\ WKHVH WZR IXQFWLRQV DUH FDOOHG WR
UHORDG WKH DFWLYH DQG DUFKLYHG OLVW�

5HORDG IUUQ���HTE�MPDBMIPTU�DPN LQ \RXU EURZVHU DQG WHVW LW RXW� <RX FDQ QRZ VZLWFK OLVWV� 1R
WDVNV DUH \HW GLVSOD\HG� :H٧OO GR WKDW LQ WKH QH[W FKDSWHU�

'RJIRRGLQJ

� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ����������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������

� ] � ] :&4 ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] ]

� ] � ] :&4 ] *NQMFNFOU (&5 �MJTUT ] ]

� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ����������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �*NQMFNFOU (&5 �MJTUT� NBSLFE DPNQMFUF�

�� � HTE EP � �HTE

�� 5BTL �'JMM "DUJWF -JTUT VTJOH 3&45� NBSLFE DPNQMFUF�

�� � HTE BEE á%P 0QFO 5BTLTá �HTE �B

�� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á%P $PNQMFUFE 5BTLTá �HTE �B

�� /FYU "DUJPO TVDDFTTGVMMZ BEEFE UP HTE



&KDSWHU �� � 7KH 6LGH 1DYLJDWLRQ ���

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] :&4 ] %P $PNQMFUFE 5BTLT ] ]

�� ] � ] :&4 ] %P 0QFO 5BTLT ] ]

�� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ] ] EPOF ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] %POF �������� ]

�� ] ] EPOF ] *NQMFNFOU (&5 �MJTUT ] %POF �������� ]

�� ���������������������������������������������������������������

1LFH� 2XU ZHE SDJH LV UHDOO\ WDNLQJ VKDSH�



&KDSWHU �� � 7KH 7DVNV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO EXLOG WKH 2SHQ 7DVNV DQG &RPSOHWHG 7DVNV VHFWLRQ RI WKH ZHE SDJH�

:H٧OO GR WKLV LQ D IHZ LWHUDWLRQV�

ΖWHUDWLRQ �� � %DVLF VWUXFWXUH

(GLW MJWF�CMBEF�QIQ VR WKDW LW PDWFKHV ZKDW٧V EHORZ�

� !FYUFOET	áMBZPVUT�EFGBVMUá


�

� !TFDUJPO	áDPOUFOUá


�

� \\�� 0QFO 5BTLT ��^^

� �EJW DMBTT�áQBOFM QBOFM�QSJNBSZá�

� �EJW DMBTT�áQBOFM�IFBEJOHá�0QFO 5BTLT��EJW�

� �EJW DMBTT�áQBOFM�CPEZá�

� �UBCMF DMBTT�áUBCMF UBCMF�IPWFSá�

�� �UCPEZ JE�áPQFO�UBTLTá�

�� �US��UE DPMTQBO�á�á�UPEP��UE���US�

�� ��UCPEZ�

�� ��UBCMF�

�� ��EJW�

�� ��EJW�

��

�� \\�� $PNQMFUFE 5BTLT ��^^

�� �EJW DMBTT�áQBOFM QBOFM�EFGBVMUá�

�� �EJW DMBTT�áQBOFM�IFBEJOHá�$PNQMFUFE 5BTLT��EJW�

�� �EJW DMBTT�áQBOFM�CPEZá�

�� �UBCMF DMBTT�áUBCMF UBCMF�IPWFSá�

�� �UCPEZ JE�áDPNQMFUFE�UBTLTá�



&KDSWHU �� � 7KH 7DVNV ���

�� �US��UE DPMTQBO�á�á�EPOF��UE���US�

�� ��UCPEZ�

�� ��UBCMF�

�� ��EJW�

�� ��EJW�

��

�� !TUPQ

3UHWW\ VLPSOH� 7KH FRGH GLVSOD\LQJ WDVNV ZDV WDNHQ IURP WKHPRFN XS DQG SODFHG KHUH� 7KH LQGLYLGXDO
WDVNV ZHUH VWULSSHG RXW� EXW WKH VWUXFWXUH LV LGHQWLFDO� 7KH WZR WDVN OLVWV DUH LGHQWLILHG E\ WKH
PQFO�UBTLT LG DQG WKH DPNQMFUFE�UBTLT LG� :H٧OO VWXII WKH URZV RI WKH WDEOH LQWR WKHVH WZR ORFDWLRQV
XVLQJ MDYDVFULSW�

<RX FDQ UHIUHVK IUUQ���HTE�MPDBMIPTU�DPN DQG HYHQ WKRXJK LW٧V QRW FRPSOHWH� WKH VFUHHQ ORRNV
SUHWW\�

(GLW HTE�KT DQG DGG WKH WKUHH QHZ IXQFWLRQV EHORZ DIWHU WKH MPBE-JTUT	
 IXQFWLRQ�

� ���

� � #VJME UBCMF SPX IUNM GPS DPNQMFUF UBTL

� � !QBSBN PCKFDU UBTL 5BTL PCKFDU

� � !QBSBN JOU JOEFY *OEFY PG UBTL XJUIJO DVSSFOU-JTU�UBTLT

� � !SFUVSO TUSJOH )5.- GPS B UBCMF SPX SFQSFTFOUJOH UIF UBTL

� ��

� GVODUJPO CVJME$PNQMFUFE5BTL	UBTL JOEFY


� \

� SFUVSO ��US��UE DPMTQBO�á�á�DPNQMFUFE�����UE���US���

�� ^

��

�� ���

�� � #VJME UBCMF SPX IUNM GPS PQFO UBTL

�� � !QBSBN PCKFDU UBTL 5BTL PCKFDU

�� � !QBSBN JOU JOEFY *OEFY PG UBTL XJUIJO DVSSFOU-JTU�UBTLT

�� � !SFUVSO TUSJOH )5.- GPS B UBCMF SPX SFQSFTFOUJOH UIF UBTL

�� ��

�� GVODUJPO CVJME0QFO5BTL	UBTL JOEFY


�� \

�� SFUVSO ��US��UE DPMTQBO�á�á�PQFO�����UE���US���

�� ^

��

�� ���



&KDSWHU �� � 7KH 7DVNV ���

�� � 4IPX UIF 0QFO 5BTLT BOE $PNQMFUFE 5BTLT

�� ��

�� GVODUJPO TIPX5BTLT	


�� \

�� WBS PQFO � <>�

�� WBS DPNQMFUFE � <>�

�� GPS 	WBS J � �� J � DVSSFOU-JTU�UBTLT�MFOHUI� J��


�� \

�� WBS UBTL � DVSSFOU-JTU�UBTLT<J>�

�� JG 	UBTL�JT$PNQMFUFE


�� \

�� DPNQMFUFE�QVTI	CVJME$PNQMFUFE5BTL	UBTL J

�

�� ^

�� FMTF

�� \

�� PQFO�QVTI	CVJME0QFO5BTL	UBTL J

�

�� ^

�� ^

�� JG 	PQFO�MFOHUI ��� �


�� PQFO�QVTI	��US��UE DPMTQBO�á�á�/P PQFO UBTLT��UE���US��
�

�� JG 	DPNQMFUFE�MFOHUI ��� �


�� DPNQMFUFE�QVTI	��US��UE DPMTQBO�á�á�/P DPNQMFUFE UBTLT��UE���US��
�

�� �	á�PQFO�UBTLTá
�IUNM	PQFO�KPJO	á=Oá

�

�� �	á�DPNQMFUFE�UBTLTá
�IUNM	DPNQMFUFE�KPJO	á=Oá

�

�� ^

EXLOG&RPSOHWHG7DVN
7KLV IXQFWLRQ ZLOO UHWXUQ +70/ FRGH WR UHSUHVHQW D VLQJOH WDVN LQ WKH &RPSOHWHG 7DVNV ER[�
5LJKW QRZ LW٧V MXVW D VWXE�

EXLOG2SHQ7DVN
5HWXUQV +70/ FRGH IRU D WDVN LQ WKH 2SHQ 7DVNV ER[� -XVW D VWXE IRU QRZ�

VKRZ7DVNV
7KLV IXQFWLRQ ORRSV WKURXJK DOO WKH WDVNV LQ WKH FXUUHQW OLVW� IRUPDWV WKH WDVN GHSHQGLQJ RQ WKH
FRPSOHWLRQ VWDWXV� DQG VWDVKHV WKH UHVXOW� $W WKH HQG LW XSGDWHV WKH DSSURSULDWH WDEOHV ZLWK WKH
+70/�

1RZ HGLW WKH MPBE-JTU PHWKRG LQ HTE�KT WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH 7DVNV ���

� MPBE-JTU� GVODUJPO	OBNF BSDIJWFE


� \

� WBS VSM � á�MJTUT�á � OBNF�

� JG 	BSDIJWFE
 VSM �� á BSDIJWFE��á�

� ��BKBY	\

� VSM� VSM

� FSSPS� GVODUJPO	IES TUBUVT FSSPS


� \

� HTE�FSSPS.FTTBHF	áMPBE-JTU á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMPBE-JTU FSSPS� á � EBUB�FSSPS
�

�� SFUVSO�

�� ^

�� DVSSFOU-JTU � EBUB�MJTU�

�� VQEBUF/BW#BS	
�

�� TIPX5BTLT	
�

��

�� �� 3FMPBE UIF MJTUT

�� MPBE-JTUT	GBMTF
�

�� MPBE-JTUT	USVF
�

�� ^

�� ^
�

7KH RQO\ FKDQJH LV WKH DGGLWLRQ RI WKH TIPX5BTLT	
 IXQFWLRQ FDOO� 6DYH HYHU\WKLQJ DQG UHORDG
IUUQ���HTE�MPDBMIPTU�DPN� <RX VKRXOG EH DEOH WR VZLWFK OLVWV DQG VHH ZKHUH WKH WDVNV ZLOO GLVSOD\�
(YHQ WKRXJK WKH GHWDLO LVQ٧W GLVSOD\LQJ� \RX FDQ VHH KRZ LW ZRUNV�

ΖWHUDWLRQ �� � 6KRZLQJ 2SHQ 7DVNV

1RZ� OHW٧V KDYH WKH RSHQ WDVNV GLVSOD\ OLNH WKH\ GLG LQ WKH PRFNXS�

(GLW WKH CVJME0QFO5BTL	
 PHWKRG LQ HTE�KT WR PDWFK ZKDW٧V EHORZ�



&KDSWHU �� � 7KH 7DVNV ���

� ���

� � #VJME UBCMF SPX IUNM GPS PQFO UBTL

� � !QBSBN PCKFDU UBTL 5BTL PCKFDU

� � !QBSBN JOU JOEFY *OEFY PG UBTL XJUIJO DVSSFOU-JTU�UBTLT

� � !SFUVSO TUSJOH )5.- GPS B UBCMF SPX SFQSFTFOUJOH UIF UBTL

� ��

� GVODUJPO CVJME0QFO5BTL	UBTL JOEFY


� \

� WBS IUNM � <>�

�� IUNM�QVTI	��US��
�

�� IUNM�QVTI	��UE��
�

�� JG 	UBTL�JT/FYU


�� IUNM�QVTI	��TQBO DMBTT�áMBCFM MBCFM�TVDDFTTá�OFYU��TQBO��
�

�� IUNM�QVTI	���UE��
�

�� IUNM�QVTI	��UE��
�

�� IUNM�QVTI	�	��EJW���
�UFYU	UBTL�EFTDSJQU
�IUNM	

�

�� JG 	UBTL�EBUF%VF


�� \

�� WBS E � OFX %BUF	UBTL�EBUF%VF
�

�� IUNM�QVTI	� �TQBO DMBTT�áMBCFM MBCFM�QSJNBSZá��
�

�� IUNM�QVTI	�EVF � � E�UP%BUF4USJOH	

�

�� IUNM�QVTI	���TQBO��
�

�� ^

�� IUNM�QVTI	���UE��
�

�� IUNM�QVTI	��UE��
�

�� JG 	 à DVSSFOU-JTU�BSDIJWFE


�� \

�� IUNM�QVTI	��B ISFG�áKBWBTDSJQU�WPJE	�
á PODMJDL�áHTE�EP%POF	� � JOEFY
�

�� IUNM�QVTI	�
á DMBTT�áCUO CUO�TVDDFTT CUO�YTá UJUMF�á.BSL DPNQMFUFá��
�

�� IUNM�QVTI	��TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���TQBO���B��
�

�� IUNM�QVTI	� �B ISFG�áKBWBTDSJQU�WPJE	�
á PODMJDL�áHTE�EP&EJU	� � JOEFY
�

�� IUNM�QVTI	�
á DMBTT�áCUO CUO�JOGP CUO�YTá UJUMF�á&EJU UBTLá��
�

�� IUNM�QVTI	��TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�QFODJMá���TQBO���B��
�

�� IUNM�QVTI	� �B ISFG�áKBWBTDSJQU�WPJE	�
á PODMJDL�áHTE�EP.PWF	� � JOEFY
�

�� IUNM�QVTI	�
á DMBTT�áCUO CUO�XBSOJOH CUO�YTá UJUMF�á.PWF UBTLá��
�

�� IUNM�QVTI	��TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�USBOTGFSá���TQBO���B��
�

�� IUNM�QVTI	� �B ISFG�áKBWBTDSJQU�WPJE	�
á PODMJDL�áHTE�EP%FMFUF	� � JOEFY
�

�� IUNM�QVTI	�
á DMBTT�áCUO CUO�EBOHFS CUO�YTá UJUMF�á%FMFUF UBTLá��
�

�� IUNM�QVTI	��TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�SFNPWF�DJSDMFá���TQBO���B��
�

�� ^

��

�� IUNM�QVTI	���UE��
�
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�� IUNM�QVTI	���US��
�

��

�� SFUVSO IUNM�KPJO	��
�

�� ^

7KLV LV MXVW D EXQFK RI VLPSOH MDYDVFULSW JUXQWLQJ RXW WKH ZRUN� 7KHUH DUH PRUH HOHJHQW ZD\V WR GR
WKLV� EXW VLQFH WKLV LVQ٧W D ERRN RQ FRRO MDYDVFULSW WRROV� , VWXFN WR WKH EDVLFV�

2QH WULFN WKDW LV LQWHUHVWLQJ LV RQ OLQH ��� +HUH ZH٧UH XVLQJ M4XHU\٧V WH[W�� PHWKRG WR DVVLJQ DQ
XQQDPHG GLY D YDOXH� WKHQ ZH٧UH WDNLQJ WKH KWPO DQG XVLQJ WKDW WR DGG WR RXU IUNM DUUD\� 7KLV ZLOO
HVFDSH DQ\ KWPO LQ WKH WDVN GHVFULSWLRQ�

(GLW WKH ERWWRP RI HTE�KT� DGGLQJ WKH � PHWKRGV DIWHU WKH MPBE-JTU PHWKRG�

� ^ �� OFFE UIF USBJMJOH DPNNB BU FOE PG MPBE-JTU OPX

�

� ���

� � .BSL B UBTL BT DPNQMFUFE

� ��

� EP%POF� GVODUJPO	JOEFY


� \

� WBS UBTL � DVSSFOU-JTU�UBTLT<JOEFY>�EFTDSJQU�

� HTE�FSSPS.FTTBHF	áHTE�EP%POF	
 OPU EPOF á � UBTL
�

�� ^

��

�� ���

�� � &EJU B UBTL

�� ��

�� EP&EJU� GVODUJPO	JOEFY


�� \

�� HTE�FSSPS.FTTBHF	áHTE�EP&EJU	
 OPU EPOFá
�

�� ^

��

�� ���

�� � .PWF B UBTL

�� ��

�� EP.PWF� GVODUJPO	JOEFY


�� \

�� HTE�FSSPS.FTTBHF	áHTE�EP.PWF	
 OPU EPOFá
�

�� ^



&KDSWHU �� � 7KH 7DVNV ���

��

�� ���

�� � %FMFUF B UBTL

�� ��

�� EP%FMFUF� GVODUJPO	JOEFY


�� \

�� HTE�FSSPS.FTTBHF	áHTE�EP%FMFUF	
 OPU EPOFá
�

�� ^

��

�� ^�

�� ^
	
�

7KHVH DUH VKHOO PHWKRGV WKDW HDFK EXWWRQ FOLFNV WR� , PDGH EP%POF GLVSOD\ WKH WDVN GHVFULSWLRQ MXVW
WR FKHFN LW ZRUNV FRUUHFWO\�

6DYH \RXU ILOHV� UHORDG IUUQ���HTE�MPDBMIPTU�DPN DQG SOD\ DURXQG ZLWK LW� $OO WKH EXWWRQV VKRXOG
IXQFWLRQ FRUUHFWO\� �0HDQLQJ� WKH\ GLVSOD\ DQ DSSURSULDWH HUURU QRWLFH��

ΖWHUDWLRQ �� � 6KRZLQJ FRPSOHWHG WDVNV�

8SGDWH WKH CVJME$PNQMFUFE5BTL	
 IXQFWLRQ LQ HTE�KT WR PDWFK EHORZ�

� ���

� � #VJME UBCMF SPX IUNM GPS DPNQMFUF UBTL

� � !QBSBN PCKFDU UBTL 5BTL PCKFDU

� � !QBSBN JOU JOEFY *OEFY PG UBTL XJUIJO DVSSFOU-JTU�UBTLT

� � !SFUVSO TUSJOH )5.- GPS B UBCMF SPX SFQSFTFOUJOH UIF UBTL

� ��

� GVODUJPO CVJME$PNQMFUFE5BTL	UBTL JOEFY


� \

� WBS IUNM � <>�

�� IUNM�QVTI	��US��
�

�� IUNM�QVTI	��UE��TQBO DMBTT�áMBCFM MBCFM�EFGBVMUá�GJOJTIFE �
�

�� WBS E � OFX %BUF	UBTL�EBUF$PNQMFUFE
�

�� IUNM�QVTI	E�UP%BUF4USJOH	
 � ���TQBO���UE��UE��
�

�� IUNM�QVTI	�	��EJW���
�UFYU	UBTL�EFTDSJQU
�IUNM	

�

�� JG 	UBTL�EBUF%VF


�� \

�� E � OFX %BUF	UBTL�EBUF%VF
�
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�� IUNM�QVTI	� �TQBO DMBTT�áMBCFM MBCFM�JOGPá��
�

�� IUNM�QVTI	�EVF � � E�UP%BUF4USJOH	

�

�� IUNM�QVTI	���TQBO��
�

�� ^

�� IUNM�QVTI	���UE��UE��
�

��

�� JG 	 à DVSSFOU-JTU�BSDIJWFE


�� \

�� IUNM�QVTI	��B ISFG�áKBWBTDSJQU�WPJE	�
á PODMJDL�áHTE�EP%POF	� � JOEFY
�

�� IUNM�QVTI	�
á DMBTT�áCUO CUO�EFGBVMU CUO�YTá UJUMF�á.BSL OPU DPNQMFUFá��
�

�� IUNM�QVTI	��TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�PLá���TQBO���B��
�

�� IUNM�QVTI	� �B ISFG�áKBWBTDSJQU�WPJE	�
á PODMJDL�áHTE�EP%FMFUF	� � JOEFY
�

�� IUNM�QVTI	�
á DMBTT�áCUO CUO�EBOHFS CUO�YTá UJUMF�á%FMFUF UBTLá��
�

�� IUNM�QVTI	��TQBO DMBTT�áHMZQIJDPO HMZQIJDPO�SFNPWF�DJSDMFá���TQBO���B��
�

�� ^

��

�� IUNM�QVTI	���UE��
�

�� IUNM�QVTI	���US��
�

��

�� SFUVSO IUNM�KPJO	��
�

�� ^

7KH FRGH LV YHU\ VLPLODU WR CVJME0QFO5BTL	
� 7KH RQH QRWH , KDYH LV WKDW ZH٧UH FDOOLQJ HTE�EP%POF	

WR PDUN D WDVN QRW FRPSOHWH KHUH� 7KLV PHDQV WKH EP%POF	
 IXQFWLRQ ZLOO QHHG WR WRJJOH EHWZHHQ
FRPSOHWH DQG QRQ�FRPSOHWH�

7KDW٧V LW IRU WKLV FKDSWHU� /HW٧V HDW VRPH GRJ IRRG�

'RJIRRGLQJ

� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ����������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������

� ] � ] :&4 ] %P $PNQMFUFE 5BTLT ] ]

� ] � ] :&4 ] %P 0QFO 5BTLT ] ]

� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ����������������������������������������������������
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�� � HTE EP � �HTE

�� 5BTL �%P 0QFO 5BTLT� NBSLFE DPNQMFUF�

�� � HTE EP � �HTE

�� 5BTL �%P $PNQMFUFE 5BTLT� NBSLFE DPNQMFUF�

�� � HTE BEE á'JOJTI HTE�EP%POF	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á'JOJTI HTE�EP&EJU	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á'JOJTI HTE�EP.PWF	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE BEE á'JOJTI HTE�EP%FMFUF	
á �HTE

�� 5PEP TVDDFTTGVMMZ BEEFE UP HTE

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP%FMFUF	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP%POF	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP&EJU	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ] ] EPOF ] %P $PNQMFUFE 5BTLT ] %POF �������� ]

�� ] ] EPOF ] %P 0QFO 5BTLT ] %POF �������� ]

�� ] ] EPOF ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] %POF �������� ]

�� ] ] EPOF ] *NQMFNFOU (&5 �MJTUT ] %POF �������� ]

�� ���������������������������������������������������������������

0DUNHG WZR WDVNV ILQLVKHG DQG DGGHG � PRUH WR GR�



&KDSWHU �� � 'HOHWLQJ D 7DVN

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO DGG WKH IXQFWLRQDOLW\ WR GHOHWH D WDVN IURP D OLVW LQ WKH ZHE SDJH
DSSOLFDWLRQ�

'HOHWLQJ D WDVN LV WULYLDO� :H٧OO VLPSO\ GHOHWH LW IURP WKH ORDGHG OLVW �DVSSFOU-JTU�� 7KHQ ZH٧OO VDYH
WKH OLVW XVLQJ WKH 165 �MJTUT�\OBNF^ $-$; FDOO� &UHDWLQJ WKDW $-$; FDOO ZLOO EH WKH EXON RI WKLV
FKDSWHU�

5HIDFWRULQJ 7DVNΖQWHUIDFH

/HW٧V GR D TXLFN UHIDFWRU RI WKH 5BTL*OUFSGBDF��TFU*T$PNQMFUF	
 PHWKRG� :H٧UH JRLQJ WR QHHG WR
VHW WKH GDWH FRPSOHWHG� ZKLFK KDV DXWRPDWLFDOO\ EHHQ VHW LQ WKH SDVW�

(GLW 5BTL*OUFSGBDF�QIQ DQG FKDQJH WKH IXQFWLRQ GHILQLWLRQ DV EHORZ�

� � QIQ

� ���

� � 4FU XIFUIFS UBTL JT DPNQMFUF�

� � !QBSBN CPPM �DPNQMFUF

� � !QBSBN NJYFE �XIFO *G OVMM UIFO VTFT DVSSFOU EBUF�UJNF PUIFSXJTF

� � B $BSCPO PCKFDU PS EBUF�UJNF TUSJOH

� ��

� QVCMJD GVODUJPO TFU*T$PNQMFUF	�DPNQMFUF �XIFO � OVMM
�

�  �

(GLW 5BTL�QIQ DQG XSGDWH WKH PHWKRG WR LPSOHPHQW WKLV FKDQJH�
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� � QIQ

� ���

� � 4FU XIFUIFS UBTL JT DPNQMFUF�

� � !QBSBN CPPM �DPNQMFUF

� � !QBSBN NJYFE �XIFO *G OPO�OVMM UIFO VTFT DVSSFOU EBUF�UJNF PUIFSXJTF

� � B $BSCPO PCKFDU PS EBUF�UJNF TUSJOH

� ��

� QVCMJD GVODUJPO TFU*T$PNQMFUF	�DPNQMFUF �XIFO � OVMM


� \

�� �UIJT��DPNQMFUF � àà �DPNQMFUF�

�� JG 	�UIJT��DPNQMFUF


�� \

�� JG 	�XIFO �� OVMM


�� \

�� �XIFO � OFX $BSCPO�

�� ^

�� FMTF JG 	JT@TUSJOH	�XIFO



�� \

�� �XIFO � OFX $BSCPO	�XIFO
�

�� ^

�� �UIJT��XIFO$PNQMFUFE � �XIFO�

�� ^

�� FMTF

�� \

�� �UIJT��XIFO$PNQMFUFE � OVMM�

�� ^

�� ^

��  �

8SGDWLQJ WKH &RQWUROOHU

(GLW WKH WRS RI -JTU$POUSPMMFS�QIQ� PDNH VXUH LW PDWFKHV ZKDW٧V EHORZ�
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� � QIQ OBNFTQBDF (4%=$POUSPMMFST�

�

� VTF "QQ�

� VTF $BSCPO=$BSCPO�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

� VTF *OQVU�

� VTF 3FTQPOTF�

� VTF 5PEP�

�

��  �

+HUH ZH MXVW DGGHG D FRXSOH VTF VWDWHPHQWV�

8SGDWH WKH VQEBUF	
 PHWKRG RI -JTU$POUSPMMFS�QIQ WR PDWFK EHORZ�

� � QIQ

� ���

� � 6QEBUF UIF TQFDJGJFE MJTU�

� �

� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

� ��

� QVCMJD GVODUJPO VQEBUF	�JE


� \

� JG 	�JE à� *OQVU��HFU	�OBNF�



�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �-JTU JE�OBNF NJTNBUDI�

�

�� ^

��

�� �� #VJME OFX MJTU XJUI WBMVFT

�� �MJTU � "QQ��NBLF	�(4%=&OUJUJFT=-JTU*OUFSGBDF�
�

�� �MJTU��TFU	�JE� �JE
�

�� �MJTU��TFU	�UJUMF� *OQVU��HFU	�UJUMF�

�

�� �MJTU��TFU	�TVCUJUMF� *OQVU��HFU	�TVCUJUMF�

�

�� �MJTU��TFU	�BSDIJWFE� TUS�CPPM	*OQVU��HFU	�BSDIJWFE�


�

��

�� �� "EE UBTLT UP MJTU GSPN WBMVFT QBTTFE

�� �UBTLT � *OQVU��HFU	�UBTLT�
�

�� JG 	 à JT@BSSBZ	�UBTLT

 �UBTLT � BSSBZ	
�

�� GPSFBDI 	�UBTLT BT �UBTL


�� \
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�� �OFX5BTL � "QQ��NBLF	�(4%=&OUJUJFT=5BTL*OUFSGBDF�
�

�� �EFTDSJQU � �UBTL<�EFTDSJQU�>�

�� JG 	�UBTL<�EBUF%VF�>


�� \

�� �E � $BSCPO��DSFBUF'SPN5JNFTUBNQ	�UBTL<�EBUF%VF�> � ����
�

�� �EFTDSJQU �� � �EVF�� � �E��GPSNBU	�:�N�E�
�

�� ^

�� �OFX5BTL��TFU%FTDSJQUJPO	�EFTDSJQU
�

�� JG 	TUS�CPPM	�UBTL<�JT$PNQMFUFE�>



�� \

�� �OFX5BTL��TFU*T$PNQMFUF	

�� USVF

�� $BSCPO��DSFBUF'SPN5JNFTUBNQ	�UBTL<�EBUF$PNQMFUFE�> � ����


�� 
�

�� ^

�� JG 	TUS�CPPM	�UBTL<�JT/FYU�>



�� \

�� �OFX5BTL��TFU*T/FYU"DUJPO	USVF
�

�� ^

�� �MJTU��UBTL"EE	�OFX5BTL
�

�� ^

��

�� �� 4BWF BOE SFUVSO TVDDFTT

�� �MJTU��TBWF	
�

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�TVDDFTT� �� USVF

�

�� ^

��  �

/LQHV � � ��
$ TXLFN FKHFN WR PDNH VXUH WKH LG SDVVHG LQ WKH 85/ LV WKH VDPH DV WKH QDPH SDVVHG LQ DV SRVW
GDWD�

/LQHV �� � ��
:H PDNH D QHZ OLVW DQG DVVLJQ LW YDOXHV IURP WKH GDWD SDVVHG WR VQEBUF	
� 1RWLFH KRZ ZH٧UH
FDOOLQJ TFU*T$PNQMFUF	
" 7KDW٧V ZK\ ZH QHHGHG WR UHIDFWRU WKDW PHWKRG�

/LQHV �� � ��
1H[W ZH ORRS WKURXJK WKH WDVNV� EXLOGLQJ QHZ RQHV DQG DGGLQJ WKHP WR WKH OLVW ZH٧UH EXLOGLQJ�

/LQHV �� � ��
)LQDOO\ ZH VDYH WKH OLVW� RYHUZULWLQJ ZKDW ZDV WKHUH EHIRUH DQG UHWXUQ D QRQ�HUURU UHVSRQVH�
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8SGDWH WKH EP%FMFUF	
 MDYDVFULSW PHWKRG�

(GLW HTE�KT DQG XSGDWH WKH EP%FMFUF	
 PHWKRG WR PDWFK ZKDW٧V EHORZ�

� ���

� � %FMFUF B UBTL

� ��

� EP%FMFUF� GVODUJPO	JOEFY


� \

� JG 	 à DPOGJSN	á5IJT XJMM QFSNBOFOUMZ EFTUSPZ UIF UBTL� "SF ZPV TVSF á



� \

� SFUVSO�

� ^

��

�� �� 3FNPWF UIF JUFN GSPN DVSSFOU-JTU

�� DVSSFOU-JTU�UBTLT�TQMJDF	JOEFY �
�

��

�� �� "OE TBWF UIF MJTU

�� TBWF$VSSFOU-JTU	á5BTL TVDDFTTGVMMZ SFNPWFE�á áEP%FMFUFá
�

�� ^

6LPSOH MDYDVFULSW FRGH� 7KHUH٧V QR VDYH&XUUHQW/LVW�� PHWKRG \HW� VR OHW٧V FUHDWH LW�

(GLW HTE�KT DQG DGG WKH IXQFWLRQ EHORZ DIWHU WKH TIPX5BTLT	
 IXQFWLRQ�

� ���

� � 4BWF UIF DVSSFOU MJTU UIFO SFMPBE FWFSZUIJOH

� � !QBSBN TUSJOH TVDDFTT@NTH 5IF NFTTBHF UP TIPX PO TVDDFTT

� � !QBSBN TUSJOH GSPN /BNF PG NFUIPE XF�SF DBMMFE GSPN GPS FSSPST

� ��

� GVODUJPO TBWF$VSSFOU-JTU	TVDDFTT@NTH GSPN


� \

� ��BKBY	\

� VSM� á�MJTUT�á � DVSSFOU-JTU�OBNF

�� NFUIPE� á165á

�� EBUB� DVSSFOU-JTU



&KDSWHU �� � 'HOHWLQJ D 7DVN ���

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áTBWF$VSSFOU-JTU á � TUBUVT � � � � �

�� FSSPS � á GSPN á � GSPN
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áTBWF$VSSFOU-JTU FSSPS� á �

�� EBUB�FSSPS � á GSPN á � GSPN
�

�� SFUVSO�

�� ^

��

�� HTE�MPBE-JTU	DVSSFOU-JTU�OBNF DVSSFOU-JTU�BSDIJWFE
�

�� HTE�TVDDFTT.FTTBHF	TVDDFTT@NTH
�

�� ^

�� ^
�

�� ^

$JDLQ� WKLV LVQ٧W D MDYDVFULSW ERRN� VR ,٧P QRW JRLQJ LQWR GHWDLO� :H٧UH MXVW PDNLQJ D 387 UHTXHVW
WR WKH $-$; XSGDWH PHWKRG� ZKHQ LW ILQLVKHV VXFFHVVIXOO\� WKHQ ZH٧UH FDOOLQJ HTE�MPBE-JTU	
 WR
UHORDG WKH GDWD RQ WKH SDJH�

*LYH LW D VKRW� 5HORDG IUUQ���HTE�MPDBMIPTU�DPN� LQ \RXU EURZVHU� 'HOHWH D IHZ LWHPV� <RX PD\
KDYH WR XVH WKH FRPPDQG OLQH XWLOLW\ FUHDWHG LQ WKH ODVW VHFWLRQ WR DGG OLVWV� WDVNV� HWF�� LQ RUGHU WR
VHH WKH GHOHWH PHWKRG ZRUNLQJ�

7RJJOLQJ WKH &RPSOHWHG )ODJ

7KLV FKDSWHU GLGQ٧W HQG XS EHLQJ DV ORQJ DV , WKRXJKW LW ZRXOG� VR OHW٧V LPSOHPHQW WKH EP%POF	


PHWKRG� WRR�

8SGDWH WKH EP%POF	
 PHWKRG LQ HTE�KT WR ZKDW٧V EHORZ�



&KDSWHU �� � 'HOHWLQJ D 7DVN ���

� ���

� � 5PHHMF UBTL DPNQMFUJPO

� ��

� EP%POF� GVODUJPO	JOEFY


� \

� �� 5PHHMF DPNQMFUJPO TUBUVT

� JG 	DVSSFOU-JTU�UBTLT<JOEFY>�JT$PNQMFUFE


� \

� DVSSFOU-JTU�UBTLT<JOEFY>�JT$PNQMFUFE � GBMTF�

�� ^

�� FMTF

�� \

�� WBS E � OFX %BUF	
�

�� DVSSFOU-JTU�UBTLT<JOEFY>�JT$PNQMFUFE � USVF�

�� DVSSFOU-JTU�UBTLT<JOEFY>�EBUF$PNQMFUFE � E�WBMVF0G	
�

�� ^

�� TBWF$VSSFOU-JTU	á5BTL DPNQMFUJPO VQEBUFE�á áEP%POFá
�

�� ^

7KDW ZDV HDV\�

'RJIRRGLQJ

� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ����������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������

� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�EP%FMFUF	
 ] ]

� ] � ] ] 'JOJTI HTE�EP%POF	
 ] ]

� ] � ] ] 'JOJTI HTE�EP&EJU	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ����������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�EP%POF	
� NBSLFE DPNQMFUF�

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�EP%FMFUF	
� NBSLFE DPNQMFUF�

�� � HTE MT �HTE



&KDSWHU �� � 'HOHWLQJ D 7DVN ���

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP&EJU	
 ] ]

�� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ] ] EPOF ] %P $PNQMFUFE 5BTLT ] %POF �������� ]

�� ] ] EPOF ] %P 0QFO 5BTLT ] %POF �������� ]

�� ] ] EPOF ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%FMFUF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%POF	
 ] %POF �������� ]

�� ] ] EPOF ] *NQMFNFOU (&5 �MJTUT ] %POF �������� ]

�� ���������������������������������������������������������������

1LFH� ZH NQRFNHG D FRXSOH WKLQJV RII WKH OLVW DQG GLGQ٧W DGG DQ\WKLQJ QHZ�



&KDSWHU �� � $GGLQJ DQG (GLWLQJ 7DVNV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO DGG WKH IXQFWLRQDOLW\ WR FUHDWH QHZ WDVNV DQG HGLW H[LVWLQJ WDVNV�

7KH 0RGDO 7DVN )RUP

7KH ILUVW WKLQJ ZH QHHG LV D PRGDO IRUP ZH FDQ XVH WR DGG QHZ WDVNV� RU HGLW H[LVWLQJ WDVNV�

(GLW WJFXT�MBZPVUT�EFGBVMU�CMBEF�QIQ DQG FKDQJH WKH ERWWRP RI WKH ILOH DV VSHFLILHG
EHORZ�

� !JODMVEF	�QBSUJBMT�UBTLNPEBM�


� ��CPEZ�

� ��IUNM�

:H٧OO EXLOG WKH PRGDO IRUP LQ LWV RZQ YLHZ� 6R OLQH �� KHUH LV D QHZ OLQH WHOOLQJ %ODGH WR LQFOXGH WKDW
SDUWLDO ZH٧OO FUHDWH�

&UHDWH UBTLNPEBM�CMBEF�QIQ LQ WJFXT�QBSUJBMT ZLWK WKH IROORZLQJ FRQWHQW�

� �EJW DMBTT�áNPEBM GBEFá JE�áUBTLCPYá�

� �EJW DMBTT�áNPEBM�EJBMPHá�

� �EJW DMBTT�áNPEBM�DPOUFOUá�

� �EJW DMBTT�áNPEBM�IFBEFSá�

� �CVUUPO UZQF�áCVUUPOá DMBTT�áDMPTFá EBUB�EJTNJTT�áNPEBMá�

� �UJNFT�

� ��CVUUPO�

� �I� DMBTT�áNPEBM�UJUMFá JE�áUBTLCPY�UJUMFá�UJUMF��I��

� ��EJW�

�� �EJW DMBTT�áNPEBM�CPEZá�



&KDSWHU �� � $GGLQJ DQG (GLWLQJ 7DVNV ���

�� �GPSN DMBTT�áGPSN�IPSJ[POUBMá�

�� �JOQVU UZQF�áIJEEFOá JE�áUBTL�JOEFYá WBMVF�á��á�

�� �EJW DMBTT�áGPSN�HSPVQá�

�� �EJW DMBTT�áDPM�MH�PGGTFU�� DPM�MH���á�

�� �EJW DMBTT�áDIFDLCPYá�

�� �MBCFM�

�� �JOQVU UZQF�áDIFDLCPYá JE�áUBTL�OFYUá� /FYU "DUJPO

�� ��MBCFM�

�� ��EJW�

�� ��EJW�

�� ��EJW�

�� �EJW DMBTT�áGPSN�HSPVQá�

�� �MBCFM DMBTT�áDPM�MH�� DPOUSPM�MBCFMá GPS�áUBTL�EFTDSJQUá�

�� %FTDSJQUJPO

�� ��MBCFM�

�� �EJW DMBTT�áDPM�MH���á�

�� �JOQVU UZQF�áUFYUá DMBTT�áGPSN�DPOUSPMá JE�áUBTL�EFTDSJQUá�

�� ��EJW�

�� ��EJW�

�� �EJW DMBTT�áGPSN�HSPVQá�

�� �MBCFM DMBTT�áDPM�MH�� DPOUSPM�MBCFMá GPS�áUBTL�EVFá�

�� %VF

�� ��MBCFM�

�� �EJW DMBTT�áDPM�MH���á�

�� �JOQVU UZQF�áUFYUá DMBTT�áGPSN�DPOUSPMá JE�áUBTL�EVFá�

�� ��EJW�

�� ��EJW�

�� ��GPSN�

�� ��EJW�

�� �EJW DMBTT�áNPEBM�GPPUFSá�

�� �CVUUPO UZQF�áCVUUPOá DMBTT�áCUO CUO�EFGBVMUá EBUB�EJTNJTT�áNPEBMá�

�� $MPTF

�� ��CVUUPO�

�� �CVUUPO UZQF�áCVUUPOá DMBTT�áCUO CUO�QSJNBSZá

�� PODMJDL�áHTE�UBTLCPY4BWF	
á�4BWF��CVUUPO�

�� ��EJW�

�� ��EJW�

�� ��EJW�

�� ��EJW�

7KLV LV VWUDLJKW� ERRWVWUDS IODYRUHG +70/� -XVW D IHZ QRWHV�

ٰ 7KH UBTLCPY LG ZLOO OHW XV DFFHVV WKLV PRGDO�



&KDSWHU �� � $GGLQJ DQG (GLWLQJ 7DVNV ���

ٰ 7KH KLGGHQ UBTL�JOEFY DWWULEXWH ZLOO VSHFLI\ WKH WDVN٧V LQGH[� )RU $GG 7DVN WKLV ZLOO DOZD\V
EH ���

ٰ 7KH UBTLCPY�UJUMF LG ZLOO OHW XV FKDQJH WKH WLWOH GHSHQGLQJ LI WKLV LV DQ $GG 7DVN RU (GLW WDVN
IXQFWLRQ�

ٰ 7KH GDWD HOHPHQWV KDYH WKHLU RZQ LG IRU DFFHVVLQJ YLD MDYDVFULSW�
ٰ 7KH 6DYH EXWWRQ FDOOV HTE�UBTLCPY4BWF	
� ZKLFK GRHVQ٧W H[LVW \HW�

7KH -DYDVFULSW

$GG WKH IROORZLQJ UBTLCPY4IPX	
 IXQFWLRQ WR HTE�KT� 3XW LW DIWHU WKH NFOV$SFBUF$MJDL	

IXQFWLRQ� �7KLV ZD\� WKH IXQFWLRQ DSSHDUV EHIRUH DQ\ IXQFWLRQV WKDW FDOO LW� 0D\EH WKLV LVQ٧W
UHTXLUHG� EXW WKLV LV D KDELW , VWDUWHG LQ WKH HDUO\ GD\V RI -DYDVFULSW��

� ���

� � %JTQMBZ UIF UBTL NPEBM CPY

� � !QBSBN TUSJOH UJUMF 5JUMF PG UIF NPEBM CPY

� � !QBSBN JOUFHFS JOEFY 5BTL JOEFY �� GPS OFX UBTL

� ��

� GVODUJPO UBTLCPY4IPX	UJUMF JOEFY


� \

� WBS UBTL � 	JOEFY �� ��
  \^ � DVSSFOU-JTU�UBTLT<JOEFY>�

� �	á�UBTL�JOEFYá
�WBM	JOEFY
�

�� �	á�UBTLCPY�UJUMFá
�UFYU	UJUMF
�

�� �	á�UBTL�OFYUá
�QSPQ	áDIFDLFEá 	UBTL�JT/FYU ��� USVF

�

�� �	á�UBTL�EFTDSJQUá
�WBM	UBTL�EFTDSJQU
�

�� JG 	UBTL�EBUF%VF


�� \

�� WBS E � OFX %BUF	UBTL�EBUF%VF
�

�� �	á�UBTL�EVFá
�WBM	E�UP%BUF4USJOH	

�

�� ^

�� FMTF

�� \

�� �	á�UBTL�EVFá
�WBM	áá
�

�� ^

�� �	á�UBTLCPYá


�� �NPEBM	áTIPXá


�� �PO	áTIPXO�CT�NPEBMá GVODUJPO	


�� \

�� �	á�UBTL�EFTDSJQUá
�GPDVT	
�TFMFDU	
�



&KDSWHU �� � $GGLQJ DQG (GLWLQJ 7DVNV ���

�� ^
�

�� ^

/LQH �
:H DVVLJQ WKH UBTL YDULDEOH HLWKHU DQ HPSW\ REMHFW �LI ZH٧UH DGGLQJ D WDVN� RU WKH WDVN IURP
WKH FXUUHQW OLVW�

/LQHV � � ��
$VVLJQLQJ YDULRXV YDOXHV ZLWKLQ WKH PRGDO WDVN IRUP�

/LQHV �� � ��
+HUH ZH XVH WKH ERRWVWUDS IXQFWLRQ WR VKRZ WKH PRGDO ER[� 7KHQ� ZKHQ WKH PRGDO LV GLVSOD\HG
ZH VHW WKH LQSXW IRFXV WR WKH GHVFULSWLRQ ILHOG�

0RGLI\ WKH CVUUPO"EE$MJDL	
 IXQFWLRQ LQ HTE�KT

� ���

� � )BOEMF DMJDL PO UIF BEE UBTL CVUUPO

� ��

� GVODUJPO CVUUPO"EE$MJDL	


� \

� UBTLCPY4IPX	á"EE /FX 5BTLá ��
�

� SFUVSO GBMTF�

� ^

7KHQ PRGLI\ WKH EP&EJU PHWKRG LQ HTE�KT�

� ���

� � &EJU B UBTL

� ��

� EP&EJU� GVODUJPO	JOEFY


� \

� UBTLCPY4IPX	á&EJU 5BTLá JOEFY
�

� ^

$QG� WR EH FRPSOHWH� DGG D QHZ SXEOLF PHWKRG WR HTE�KT� WKH UBTLCPY4BWF	
 PHWKRG�
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� ^ �� SFNFNCFS UIF USBJMJOH DPNNB PG UIF MBTU GVODUJPO

�

� ���

� � )BOEMF BEEJOH OFX UBTLT PS VQEBUJOH FYJTUJO UBTLT

� ��

� UBTLCPY4BWF� GVODUJPO	


� \

� �	á�UBTLCPYá
�NPEBM	áIJEFá
�

� HTE�FSSPS.FTTBHF	áHTE�UBTLCPY4BWF OPU EPOFá
�

�� ^

,I \RX VDYH HYHU\WKLQJ DQG UHORDG \RXU EURZVHU \RX FDQ SOD\ DURXQG ZLWK LW D ELW� (YHU\WKLQJ VKRXOG
ZRUN H[FHSW ZKHQ \RX KLW VDYH� /HW٧V IL[ WKDW�

)LQLVKLQJ WDVNER[6DYH

(GLW HTE�KT DQG XSGDWH WKH UBTLCPY4BWF	
 IXQFWLRQ WR WKH FRGH EHORZ�

� ���

� � )BOEMF BEEJOH OFX UBTLT PS VQEBUJOH FYJTUJOH UBTLT

� ��

� UBTLCPY4BWF� GVODUJPO	


� \

� WBS JOEFY � QBSTF*OU	�	á�UBTL�JOEFYá
�WBM	

�

� WBS EVF%BUF � �	á�UBTL�EVFá
�WBM	
�

� WBS UBTL � \

� JT/FYU� �	á�UBTL�OFYUá
�QSPQ	áDIFDLFEá


�� JT$PNQMFUFE� GBMTF

�� EBUF$PNQMFUFE� OVMM

�� EFTDSJQU� �	á�UBTL�EFTDSJQUá
�WBM	


�� ^�

�� JG 	EVF%BUF ��� áá


�� \

�� EVF%BUF � OVMM�

�� ^

�� FMTF

�� \

�� USZ \
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�� EVF%BUF � %BUF�QBSTF	EVF%BUF
�

�� ^ DBUDI 	FSS
 \

�� EVF%BUF � OVMM�

�� ^

�� JG 	JT/B/	EVF%BUF



�� EVF%BUF � OVMM�

�� ^

�� UBTL�EBUF%VF � EVF%BUF�

�� JG 	JOEFY � �


�� \

�� DVSSFOU-JTU�UBTLT�QVTI	UBTL
�

�� ^

�� FMTF

�� \

�� DVSSFOU-JTU�UBTLT<JOEFY> � UBTL�

�� ^

��

�� �	á�UBTLCPYá
�NPEBM	áIJEFá
�

�� TBWF$VSSFOU-JTU	á5BTL TVDDFTTGVMMZ TBWFE�á áUBTLCPY4BWFá
�

�� ^

/LQHV � � ��
5HDG WKH YDOXHV LQ� EXLOG D WDVN REMHFW�

/LQHV �� � ��
+DQGOH WKH GXH GDWH� SDUVLQJ LW� ZDWFKLQJ IRU HUURUV� DQG ILQDOO\ DVVLJQLQJ LW WR WKH WDVN REMHFW�

/LQH �� � ��
(LWKHU DSSHQG WKH WDVN WR WKH FXUUHQW OLVW RU UHSODFH WKH H[LVWLQJ WDVN LQ WKH FXUUHQW OLVW�

/LQH �� DQG ��
+LGH WKH PRGDO DQG VDYH WKH FXUUHQW OLVW�

$V DOZD\V� SOD\ ZLWK LW� 6HH KRZ LW٧V ZRUNLQJ�

'RJIRRGLQJ
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� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ����������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������

� ] � ] ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�EP&EJU	
 ] ]

� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ����������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�EP&EJU	
� NBSLFE DPNQMFUF�

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�CVUUPO"EE$MJDL	
� NBSLFE DPNQMFUF�

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ] ] EPOF ] %P $PNQMFUFE 5BTLT ] %POF �������� ]

�� ] ] EPOF ] %P 0QFO 5BTLT ] %POF �������� ]

�� ] ] EPOF ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%FMFUF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%POF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP&EJU	
 ] %POF �������� ]

�� ] ] EPOF ] *NQMFNFOU (&5 �MJTUT ] %POF �������� ]

�� ���������������������������������������������������������������

2QO\ � WKLQJV OHIW WR GR� $QG KHUH٧V D OLWWOH WHDVHU� :KHQ ZH JHW WR WKH HTE�EP.PWF	
 IXQFWLRQ� WKHUH٧V
JRLQJ WR EH D VXUSULVH�



&KDSWHU �� � $UFKLYLQJ DQG
8QDUFKLYLQJ /LVWV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO DGG WKH DELOLW\ WR DUFKLYH DQG XQDUFKLYH OLVWV LQ WKH ZHE DSSOLFDWLRQ�

ΖPSOHPHQWLQJ WKH $-$; DUFKLYH PHWKRG

(GLW -JTU$POUSPMMFS�QIQ� KDYH WKH WRS RI WKH ILOH PDWFK ZKDW٧V EHORZ�

� � QIQ OBNFTQBDF (4%=$POUSPMMFST�

�

� VTF "QQ�

� VTF $BSCPO=$BSCPO�

� VTF $POGJH�

� VTF (4%=&OUJUJFT=-JTU*OUFSGBDF�

� VTF (4%=3FQPTJUPSJFT=5PEP3FQPTJUPSZ*OUFSGBDF�

� VTF *OQVU�

� VTF 3FTQPOTF�

�� VTF 5PEP�

��

�� DMBTT -JTU$POUSPMMFS FYUFOET =$POUSPMMFS \

��

�� QSPUFDUFE �SFQPTJUPSZ�

��

�� ���

�� � $POTUSVDUPS

�� ��

�� QVCMJD GVODUJPO @@DPOTUSVDU	5PEP3FQPTJUPSZ*OUFSGBDF �SFQPTJUPSZ


�� \

�� �UIJT��SFQPTJUPSZ � �SFQPTJUPSZ�

�� ^

��  �



&KDSWHU �� � $UFKLYLQJ DQG 8QDUFKLYLQJ /LVWV ���

:H FKDQJHG WZR WKLQJV KHUH�

�� $GGLWLRQDO VTF VWDWHPHQWV�
�� $GGHG WKH @@DPOTUSVDU	
 WR LQMHFW RXU UHSRVLWRU\�

(GLW WKH BSDIJWF	
 PHWKRG RI -JTU$POUSPMMFS�QIQ WR PDWFK WKH IROORZLQJ�

� � QIQ

� ���

� � "SDIJWF UIF TQFDJGJFE MJTU

� �

� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

� ��

� QVCMJD GVODUJPO BSDIJWF	�JE


� \

� USZ

�� \

�� �� 5ISPXT FSSPS JG MJTU EPFTO�U FYJTU

�� �MJTU � 5PEP��HFU	�JE
�

��

�� �� $BO�U BSDIJWF EFGBVMU MJTU

�� JG 	�JE �� $POGJH��HFU	�UPEP�EFGBVMU-JTU�



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	á$BOOPU BSDIJWF EFGBVMU MJTUá
�

�� ^

��

�� �� 5ISPX FSSPS JG BSDIJWFE MJTU FYJTUT

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�JE USVF



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	

�� á"SDIJWF MJTU ��JE� FYJTUT� 5SZ SFOBNJOH GJSTU�á

�� 
�

�� ^

�� ^

�� DBUDI 	=&YDFQUJPO �F


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �F��HFU.FTTBHF	


�

�� ^

��



&KDSWHU �� � $UFKLYLQJ DQG 8QDUFKLYLQJ /LVWV ���

�� �MJTU��BSDIJWF	
�

��

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�TVDDFTT� �� USVF

�

�� ^

��  �

7KH FRGH DERYH VKRXOG EH HDV\ WR IROORZ�

:H٧UH UXQQLQJ WKH FRGH LQ WKH WU\�FDWFK EORFN DQG WKURZLQJ H[FHSWLRQV LI VRPHWKLQJ LVQ٧W FRUUHFW�

&DOOLQJ WKH $-$; DUFKLYH�� PHWKRG

(GLW WKH NFOV"SDIJWF$MJDL	
 PHWKRG LQ HTE�KT WR PDWFK WKH IROORZLQJ�

� ���

� � )BOEMF DMJDL PO UIF UPQ OBW NFOV BSDIJWF�VOBSDIJWF PQUJPO

� ��

� GVODUJPO NFOV"SDIJWF$MJDL	


� \

� WBS VSM � á�MJTUT�á � DVSSFOU-JTU�OBNF�

� JG 	DVSSFOU-JTU�BSDIJWFE


� \

� HTE�FSSPS.FTTBHF	�OPU JNQMFNFOUFE�
�

�� SFUVSO GBMTF�

�� ^

��

�� �� 5IF BSDIJWF WFSTJPO

�� VSM �� ��BSDIJWF��

�� ��BKBY	\

�� VSM� VSM

�� NFUIPE� á1045á

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áNFOV"SDIJWF$MJDL á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \



&KDSWHU �� � $UFKLYLQJ DQG 8QDUFKLYLQJ /LVWV ���

�� HTE�FSSPS.FTTBHF	EBUB�FSSPS
�

�� SFUVSO�

�� ^

�� HTE�MPBE-JTU	DVSSFOU-JTU�OBNF USVF
�

�� HTE�TVDDFTT.FTTBHF	á-JTU TVDDFTTGVMMZ BSDIJWFE�á
�

�� ^

�� ^
�

�� SFUVSO GBMTF�

�� ^

7KDW٧V LW� 7KH $UFKLYH /LVW PHWKRG LV LPSOHPHQWHG�

ΖPSOHPHQWLQJ WKH $-$; XQDUFKLYH PHWKRG

(GLW WKH VOBSDIJWF	
 PHWKRG RI -JTU$POUSPMMFS�QIQ WR PDWFK WKH FRGH EHORZ�

� � QIQ

� ���

� � 6OBSDIJWF UIF TQFDJGJFE MJTU

� �

� � !QBSBN TUSJOH �JE 5IF MJTU OBNF

� ��

� QVCMJD GVODUJPO VOBSDIJWF	�JE


� \

� USZ

�� \

�� �� 5ISPXT FSSPS JG MJTU EPFTO�U FYJTU

�� �MJTU � 5PEP��HFU	�JE USVF
�

��

�� �� 5ISPX FSSPS JG BDUJWF MJTU FYJTUT

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�JE GBMTF



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	

�� á"DUJWF MJTU ��JE� FYJTUT� 5SZ SFOBNJOH GJSTU�á

�� 
�

�� ^

��

�� �� 4BWF BT VOBSDIJWFE



&KDSWHU �� � $UFKLYLQJ DQG 8QDUFKLYLQJ /LVWV ���

�� �MJTU��TFU	�BSDIJWFE� GBMTF
�

�� �MJTU��TBWF	
�

��

�� �� %FMFUF FYJTUJOH BSDIJWFE MJTU

�� JG 	 à �UIJT��SFQPTJUPSZ��EFMFUF	�JE USVF



�� \

�� UISPX OFX =3VOUJNF&YDFQUJPO	

�� �&3303 EFMFUJOH BSDIJWFE WFSTJPO��

�� 
�

�� ^

�� ^

�� DBUDI 	=&YDFQUJPO �F


�� \

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�FSSPS� �� �F��HFU.FTTBHF	


�

�� ^

��

�� SFUVSO 3FTQPOTF��KTPO	BSSBZ	�TVDDFTT� �� USVF

�

�� ^

��  �

7KLV FRGH LV YHU\ VLPLODU WR WKH BSDIJWF	
 PHWKRG ZH MXVW XSGDWHG� EXW WKH OLVW LV PDQXDOO\ GHOHWHG
XVLQJ WKH UHSRVLWRU\�

&DOOLQJ WKH $-$; XQDUFKLYH�� PHWKRG

(GLW WKH NFOV"SDIJWF$MJDL	
 PHWKRG LQ HTE�KT� 7KH WRS RI WKH PHWKRG VKRXOG PDWFK
ZKDW٧V EHORZ�

� ���

� � )BOEMF DMJDL PO UIF UPQ OBW NFOV BSDIJWF�VOBSDIJWF PQUJPO

� ��

� GVODUJPO NFOV"SDIJWF$MJDL	


� \

� WBS VSM � á�MJTUT�á � DVSSFOU-JTU�OBNF�

� JG 	DVSSFOU-JTU�BSDIJWFE


� \

� VSM �� ��VOBSDIJWF��

�� ��BKBY	\

�� VSM� VSM



&KDSWHU �� � $UFKLYLQJ DQG 8QDUFKLYLQJ /LVWV ���

�� NFUIPE� á1045á

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áNFOV"SDIJWF$MJDL á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	EBUB�FSSPS
�

�� SFUVSO�

�� ^

�� HTE�MPBE-JTU	DVSSFOU-JTU�OBNF GBMTF
�

�� HTE�TVDDFTT.FTTBHF	á-JTU TVDDFTTGVMMZ VOBSDIJWFE�á
�

�� ^

�� ^
�

��

�� SFUVSO GBMTF�

�� ^

��

�� �� 3FTU PG NFUIPE JT UIF TBNF

7KLV� WRR� LV YHU\ VLPLODU WR KRZ WKH $-$; DUFKLYH FDOO LV LPSOHPHQWHG� 1R QHHG WR UHSHDW WKH
H[SODQDWLRQ�

7LPH WR 5HIDFWRU"

$FWXDOO\� , ZRXOG QRUPDOO\ UHIDFWRU WKH MDYDVFULSW DW WKLV SRLQW� 7KHUH٧V D ELW RI GXSOLFDWLRQ
ZLWK KRZ WKH $-$; FDOOV DUH PDGH� ,W٧G EH QLFH WR .HHS LW '5<� %XW VLQFH WKHUH٧V RQO\ D
FRXSOH FKDSWHUV OHIW� ,٧OO OHDYH LW WR \RX WR UHIDFWRU�

7U\ DUFKLYLQJ DQG XQDUFKLYLQJ OLVWV� :RUNV JRRG IRU PH�

'RJIRRGLQJ



&KDSWHU �� � $UFKLYLQJ DQG 8QDUFKLYLQJ /LVWV ���

� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ����������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ����������������������������������������������������

� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ����������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�NFOV"SDIJWF$MJDL	
� NBSLFE DPNQMFUF�

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

�� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ] ] EPOF ] %P $PNQMFUFE 5BTLT ] %POF �������� ]

�� ] ] EPOF ] %P 0QFO 5BTLT ] %POF �������� ]

�� ] ] EPOF ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%FMFUF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%POF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP&EJU	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] %POF �������� ]

�� ] ] EPOF ] *NQMFNFOU (&5 �MJTUT ] %POF �������� ]

�� ���������������������������������������������������������������

2QO\ WKUHH WKLQJV OHIW WR GR�



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ
/LVWV

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO DGG WKH DELOLW\ WR FUHDWH QHZ OLVWV DQG UHQDPH H[LVWLQJ OLVWV�

$GGLQJ /LVW 0RGDO

-XVW OLNH ZH GLG ZLWK WKH 7DVN (GLWLQJ� OHW٧V FUHDWH D QHZ PRGDO ER[ IRU &UHDWLQJ QHZ OLVWV�

(GLW EFGBVMU�CMBEF�QIQ LQ BQQ�WJFXT�MBZPVUT� %HORZ LV MXVW D VQLSSHW RI WKH ERWWRP RI
WKH ILOH�

� ��EJW�

�

� !JODMVEF	�QBSUJBMT�UBTLNPEBM�


� !JODMVEF	�QBSUJBMT�MJTUNPEBM�


� ��CPEZ�

� ��IUNM�

:H DGGHG WKH !JODMVEF OLQH ULJKW EHIRUH WKH FORVLQJ ERG\ WDJ�

&UHDWH MJTUNPEBM�CMBEF�QIQ LQ WKH BQQ�WJFXT�QBSUJBMT GLUHFWRU\�



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

� �EJW DMBTT�áNPEBM GBEFá JE�áMJTUCPYá�

� �EJW DMBTT�áNPEBM�EJBMPHá�

� �EJW DMBTT�áNPEBM�DPOUFOUá�

� �EJW DMBTT�áNPEBM�IFBEFSá�

� �CVUUPO UZQF�áCVUUPOá DMBTT�áDMPTFá EBUB�EJTNJTT�áNPEBMá�

� �UJNFT�

� ��CVUUPO�

� �I� DMBTT�áNPEBM�UJUMFá JE�áMJTUCPY�UJUMFá�UJUMF��I��

� ��EJW�

�� �EJW DMBTT�áNPEBM�CPEZá�

�� �GPSN DMBTT�áGPSN�IPSJ[POUBMá�

�� �EJW DMBTT�áGPSN�HSPVQá�

�� �MBCFM DMBTT�áDPM�MH�� DPOUSPM�MBCFMá GPS�áMJTU�JEá�

�� -JTU /BNF

�� ��MBCFM�

�� �EJW DMBTT�áDPM�MH��á�

�� �JOQVU UZQF�áUFYUá DMBTT�áGPSN�DPOUSPMá JE�áMJTU�JEá�

�� ��EJW�

�� ��EJW�

�� �EJW DMBTT�áGPSN�HSPVQá�

�� �MBCFM DMBTT�áDPM�MH�� DPOUSPM�MBCFMá GPS�áMJTU�UJUMFá�

�� -JTU 5JUMF

�� ��MBCFM�

�� �EJW DMBTT�áDPM�MH��á�

�� �JOQVU UZQF�áUFYUá DMBTT�áGPSN�DPOUSPMá JE�áMJTU�UJUMFá�

�� ��EJW�

�� ��EJW�

�� �EJW DMBTT�áGPSN�HSPVQá�

�� �MBCFM DMBTT�áDPM�MH�� DPOUSPM�MBCFMá GPS�áMJTU�TVCUJUMFá�

�� -JTU 4VCUJUMF

�� ��MBCFM�

�� �EJW DMBTT�áDPM�MH��á�

�� �JOQVU UZQF�áUFYUá DMBTT�áGPSN�DPOUSPMá JE�áMJTU�TVCUJUMFá�

�� ��EJW�

�� ��EJW�

�� ��GPSN�

�� ��EJW�

�� �EJW DMBTT�áNPEBM�GPPUFSá�

�� �CVUUPO UZQF�áCVUUPOá DMBTT�áCUO CUO�EFGBVMUá EBUB�EJTNJTT�áNPEBMá�

�� $MPTF

�� ��CVUUPO�

�� �CVUUPO UZQF�áCVUUPOá DMBTT�áCUO CUO�QSJNBSZá



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

�� PODMJDL�áHTE�MJTUCPY4BWF	
á�4BWF��CVUUPO�

�� ��EJW�

�� ��EJW�

�� ��EJW�

�� ��EJW�

7KH +70/ DERYH LV VLPLODU WR ZKDW ZH GLG ZLWK UBTLNPEBM�CMBEF�QIQ�

$GGLQJ &UHDWH /LVW -DYDVFULSW

1RZ ZH٧OO FUHDWH WKH MDYDVFULSW WR XVH WKH PRGDO ZH MXVW FUHDWHG�

(GLW HTE�KT DQG XSGDWH WKH NFOV$SFBUF$MJDL	
 IXQFWLRQ WR PDWFK ZKDW٧V EHORZ�

� ���

� � )BOEMF DMJDL PO UIF UPQ OBW NFOV DSFBUF PQUJPO

� ��

� GVODUJPO NFOV$SFBUF$MJDL	


� \

� �	á�ESPQEPXO�NFOVá
�ESPQEPXO	áUPHHMFá
�

� �	á�MJTUCPY�UJUMFá
�IUNM	á$SFBUF /FX -JTUá
�

� �	á�MJTU�JEá
�WBM	áá
�

� �	á�MJTU�UJUMFá
�WBM	áá
�

�� �	á�MJTU�TVCUJUMFá
�WBM	áá
�

�� �	á�MJTUCPYá


�� �NPEBM	áTIPXá


�� �PO	áTIPXO�CT�NPEBMá GVODUJPO	


�� \

�� �	á�MJTU�JEá
�GPDVT	
�TFMFDU	
�

�� ^
�

�� SFUVSO GBMTF�

�� ^

7KH FRGH FOHDUV WKH GURSGRZQ PHQX� VHWV XS WKH OLVWER[ PRGDO� DQG VKRZV LW�

(GLW HTE�KT DQG FUHDWH D QHZ MJTUCPY4BWF	
 PHWKRG DIWHU UBTLCPY4BWF	
�



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

� ^ �� BT BMXBZT UIF USBJMJOH DPNNB PG UIF QSFWJPVT GVODUJPO

�

� ���

� � )BOEMF DSFBUJOH OFX MJTU

� ��

� MJTUCPY4BWF� GVODUJPO	


� \

� WBS EBUB � \

� OBNF� �	á�MJTU�JEá
�WBM	


�� UJUMF� �	á�MJTU�UJUMFá
�WBM	


�� TVCUJUMF� �	á�MJTU�TVCUJUMFá
�WBM	


�� ^�

��

�� ��BKBY	\

�� VSM� á�MJTUTá

�� NFUIPE� á1045á

�� EBUB� EBUB

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS


�� \

�� HTE�FSSPS.FTTBHF	áMJTUCPY4BWF á � TUBUVT � � � � � FSSPS
�

�� �	á�MJTUCPYá
�NPEBM	áIJEFá
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� �	á�MJTUCPYá
�NPEBM	áIJEFá
�

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	EBUB�FSSPS
�

�� SFUVSO�

�� ^

�� HTE�MPBE-JTU	EBUB�OBNF GBMTF
�

�� HTE�TVDDFTT.FTTBHF	á-JTU TVDDFTTGVMMZ DSFBUFE�á
�

�� ^

�� ^
�

�� ^

7KLV LV DOPRVW LGHQWLFDO WR WKH UBTLCPY4BWF	
 PHWKRG� �, KDG WR VODS P\VHOI LQ WKH IDFH WR NHHS IURP
UHIDFWRULQJ��



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

ΖPSOHQWLQJ $-$; VWRUH FDOO

7KH ODVW WKLQJ ZH QHHG WR PDNH FUHDWLQJ D QHZ OLVW ZRUN LV WKH TUPSF	
 PHWKRG RQ WKH VHUYHU VLGH
IXOO\ LPSOHPHQWHG�

8SGDWH TUPSF	
 LQ -JTU$POUSPMMFS�QIQ WR PDWFK ZKDW٧V EHORZ�

� � QIQ

� ���

� � $SFBUF B OFX MJTU

� ��

� QVCMJD GVODUJPO TUPSF	


� \

� USZ

� \

� �OBNF � TUSUPMPXFS	*OQVU��HFU	áOBNFá

�

�� �UJUMF � *OQVU��HFU	áUJUMFá
�

�� JG 	à�UJUMF
 �UJUMF � VDGJSTU	�OBNF
�

�� �TVCUJUMF � *OQVU��HFU	áTVCUJUMFá
�

��

�� JG 	FNQUZ	�OBNF



�� UISPX OFX =3VOUJNF&YDFQUJPO	á-JTU /BNF �OBNF JT SFRVJSFEá
�

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�OBNF GBMTF



�� UISPX OFX =3VOUJNF&YDFQUJPO	á-JTU ��OBNF� BMSFBEZ FYJTUTá
�

��

�� �MJTU � 5PEP��NBLF-JTU	�OBNF �UJUMF
�

�� JG 	�TVCUJUMF


�� \

�� �MJTU��TFU	�TVCUJUMF� �TVCUJUMF
��TBWF	
�

�� ^

��

�� �SFTVMU � BSSBZ	

�� �TVDDFTT� �� USVF

�� �OBNF� �� �OBNF

�� 
�

�� ^

�� DBUDI 	=&YDFQUJPO �F


�� \

�� �SFTVMU � BSSBZ	

�� �FSSPS� �� �F��HFU.FTTBHF	




&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

�� 
�

�� ^

��

�� SFUVSO 3FTQPOTF��KTPO	�SFTVMU
�

�� ^

��  �

$OO GRQH� 5HORDG IUUQ���HTE�MPDBMIPTU�DPN LQ \RXU EURZVHU DQG JLYH LW D VKRW� 7U\ FUHDWLQJ D OLVW
ZLWKRXW D QDPH� 7U\ FUHDWLQJ RQH ZLWK D QDPH WKDW DOUHDG\ H[LVWV� (YHU\WKLQJ VKRXOG ZRUN JUHDW�

<RX PD\ QRWLFH ,٧YH VWDUWHG JRLQJ OLJKW RQ WKH OLQH�E\�OLQH H[SODQDWLRQ RI ZKDW WKH FRGH
GRHV� 7KDW٧V EHFDXVH ZH٧YH EHHQ RYHU PRVW HYHU\WKLQJ DW OHDVW D FRXSOH WLPHV DW WKLV SRLQW�
,٧OO FRQWLQXH SRLQWLQJ RXW QHZ WKLQJV� WKRXJK�

ΖPSOHPHQWLQJ 5HQDPH -DYDVFULSW

1RZ OHW٧V DGG WKH MDYDVFULSW WR LPSOHPHQW WKH 5HQDPH /LVW IXQFWLRQ�

(GLW WKH NFOV3FOBNF$MJDL	
 IXQFWLRQ LQ HTE�KT WR PDWFK WKH FRGH EHORZ�

� ���

� � )BOEMF DMJDL PO UIF UPQ OBW NFOV SFOBNF PQUJPO

� ��

� GVODUJPO NFOV3FOBNF$MJDL	


� \

� �	á�ESPQEPXO�NFOVá
�ESPQEPXO	áUPHHMFá
�

� WBS EFTU � QSPNQU	á/FX OBNF GPS MJTU �á � DVSSFOU-JTU�OBNF � á� á
�

� JG 	àEFTU


� \

�� HTE�FSSPS.FTTBHF	á3FOBNF DBODFMFEá
�

�� SFUVSO GBMTF�

�� ^

�� WBS VSM � ��MJTUT�� � DVSSFOU-JTU�OBNF � ��SFOBNF�� � EFTU�

�� JG 	DVSSFOU-JTU�BSDIJWFE
 VSM �� � BSDIJWFE����

�� ��BKBY	\

�� VSM� VSM

�� NFUIPE� á1045á

�� FSSPS� GVODUJPO	IES TUBUVT FSSPS




&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

�� \

�� HTE�FSSPS.FTTBHF	áNFOV3FOBNF$MJDL á � TUBUVT � � � � � FSSPS
�

�� ^

�� TVDDFTT� GVODUJPO	EBUB


�� \

�� JG 	EBUB �� EBUB�FSSPS


�� \

�� HTE�FSSPS.FTTBHF	EBUB�FSSPS
�

�� SFUVSO�

�� ^

�� HTE�MPBE-JTU	EFTU DVSSFOU-JTU�BSDIJWFE
�

�� HTE�TVDDFTT.FTTBHF	á3FOBNF TVDDFTTGVM�á
�

�� ^

�� ^
�

��

�� SFUVSO GBMTF�

�� ^

6LPSOH� :H XVH WKH MDYDVFULSW QSPNQU	
 IXQFWLRQ WR DVN WKH XVHU IRU WKH QHZ OLVW QDPH� 7KHQ ZH
PDNH D 3267 FDOO WR WKH $-$; PHWKRG WR SHUIRUP WKH UHQDPH�

ΖPSOHPHQWLQJ $-$; UHQDPH FDOO

(GLW WKH SFOBNF	
 PHWKRG LQ -JTU$POUSPMMFS�QIQ WR PDWFK EHORZ�

� � QIQ

� ���

� � 3FOBNF �TPVSDF MJTU UP �EFTU

� �

� � !QBSBN TUSJOH �TPVSDF 5IF TPVSDF MJTU OBNF

� � !QBSBN TUSJOH �EFTU 5IF EFTUJOBUJPO MJTU OBNF

� ��

� QVCMJD GVODUJPO SFOBNF	�TPVSDF �EFTU


� \

�� �BSDIJWFE � àà *OQVU��HFU	�BSDIJWFE�
�

�� �TPVSDF � USJN	�TPVSDF
�

�� �EFTU � USJN	�EFTU
�

�� USZ



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

�� \

�� JG 	FNQUZ	�TPVSDF



�� UISPX OFX =3VOUJNF&YDFQUJPO	á4PVSDF MJTU OBNF JT SFRVJSFEá
�

�� JG 	FNQUZ	�EFTU



�� UISPX OFX =3VOUJNF&YDFQUJPO	á%FTUJOBUJPO MJTU OBNF SFRVJSFEá
�

�� JG 	�TPVSDF �� $POGJH��HFU	�UPEP�EFGBVMU-JTU�
 �� à �BSDIJWFE


�� UISPX OFX =3VOUJNF&YDFQUJPO	á$BOOPU SFOBNF EFGBVMU MJTUá
�

�� JG 	�UIJT��SFQPTJUPSZ��FYJTUT	�EFTU �BSDIJWFE



�� UISPX OFX =3VOUJNF&YDFQUJPO	á%FTUJOBUJPO MJTU FYJTUTá
�

��

�� �� -PBE FYJTUJOH MJTU TBWF XJUI OFX OBNF UIFO EFMFUF PME POF

�� �MJTU � 5PEP��HFU	�TPVSDF �BSDIJWFE
�

�� �OFX-JTU � DMPOF �MJTU�

�� �OFX-JTU��TFU	�JE� �EFTU
�

�� �OFX-JTU��TBWF	
�

�� �MJTU��EFMFUF	
�

��

�� �SFUVSO � BSSBZ	�TVDDFTT� �� USVF
�

�� ^

�� DBUDI 	=&YDFQUJPO �F


�� \

�� �SFUVSO � BSSBZ	�FSSPS� �� �F��HFU.FTTBHF	

�

�� ^

��

�� SFUVSO 3FTQPOTF��KTPO	�SFUVSO
�

�� ^

��  �

7KLV FRGH ZDV HDV\ WR LPSOHPHQW� $IWHU D IHZ FKHFNV LQ WKH USZ�DBUDI EORFN� WKH FRGH WR GR WKH
UHQDPH LV DOPRVW LGHQWLFDO WR WKH FRGH LQ 3FOBNF-JTU$PNNBOE�QIQ

7HVW LW RXW� 6HH KRZ LW ZRUNV�

'RJIRRGLQJ



&KDSWHU �� � &UHDWLQJ DQG 5HQDPLQJ /LVWV ���

� � HTE MT �HTE �Y

� "DUJWF 5BTLT JO MJTU ��HTE�

� ���������������������������������������������������

� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

� ���������������������������������������������������

� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] ]

� ] � ] ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] ]

� ���������������������������������������������������

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�NFOV3FOBNF$MJDL	
� NBSLFE DPNQMFUF�

�� � HTE EP � �HTE

�� 5BTL �'JOJTI HTE�NFOV$SFBUF$MJDL	
� NBSLFE DPNQMFUF�

�� � HTE MT �HTE

�� "MM 5BTLT JO MJTU ��HTE�

�� ���������������������������������������������������������������

�� ] � ] /FYU ] %FTDSJQUJPO ] &YUSB ]

�� ���������������������������������������������������������������

�� ] � ] ] 'JOJTI HTE�EP.PWF	
 ] ]

�� ] ] EPOF ] $SFBUF XFC BQQMJDBUJPO XJSFGSBNF ] %POF �������� ]

�� ] ] EPOF ] "EE FSSPS�TVDDFTT CPY ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI 5PQ /BW#BS ] %POF �������� ]

�� ] ] EPOF ] 4FUVQ 3PVUFT ] %POF �������� ]

�� ] ] EPOF ] %P $PNQMFUFE 5BTLT ] %POF �������� ]

�� ] ] EPOF ] %P 0QFO 5BTLT ] %POF �������� ]

�� ] ] EPOF ] 'JMM "DUJWF -JTUT VTJOH 3&45 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�CVUUPO"EE$MJDL	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%FMFUF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP%POF	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�EP&EJU	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�NFOV"SDIJWF$MJDL	
 ] %POF �������� ]

�� ] ] EPOF ] *NQMFNFOU (&5 �MJTUT ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�NFOV$SFBUF$MJDL	
 ] %POF �������� ]

�� ] ] EPOF ] 'JOJTI HTE�NFOV3FOBNF$MJDL	
 ] %POF �������� ]

�� ���������������������������������������������������������������

2QH LWHP OHIW WR GR� <HDK� 7KDW ZRUNV RXW EHFDXVH WKHUH٧V RQH FKDSWHU OHIW LQ WKH ERRN�



&KDSWHU �� � 0RYH DQG %H\RQG

ΖQ 7KLV &KDSWHU
,Q WKLV FKDSWHU ZH٧OO GLVFXVV WKH PRYH WDVN FRPPDQG DQG RWKHU SODFHV \RX FDQ WDNH WKH ZHE
DSSOLFDWLRQ�

7KH 0RYH 7DVN &RPPDQG

7KH ODVW LWHP RQ RXU WRGR OLVW �JVG OV �JVG� LV WR ILQLVK WKH HTE�EP.PWF	
 IXQFWLRQ� +HUH٧V WKH VXUSULVH�

Pن, OHDYLQJ LW IRU \RX WR ILQLVK

7KH ORJLF LV VWUDLJKWIRUZDUG� +HUH٧V RQH DSSURDFK WR LPSOHPHQWLQJ LW�

5RXWHV

ٰ 6HW XS D QHZ URXWH IRU WKH PRYH FRPPDQG LQ URXWHV�SKS�
ٰ 6XJJHVW URXWH� MJTUT�\TPVSDF^�\OBNF^�NPWF�\EFTU^
ٰ 6HW XS D VNHOHWRQ GHVWLQDWLRQ PHWKRG IRU PRYH LQ /LVW&RQWUROOHU�SKS

-DYDVFULSW � JVG�MV

ٰ 3URPSW WKH XVHU IRU WKH GHVWLQDWLRQ OLVW
ٰ 0DNH WKH $-$; FDOO WR MJTUT�\TPVSDF^�\OBNF^�NPWF�\EFTU^

ٰ 8SRQ VXFFHVV ORDG WKH GHVWLQDWLRQ OLVW�

3+3 � /LVW&RQWUROOHU�SKS

ٰ 8VH D WU\�FDWFK EORFN OLNH ZH٧YH EHHQ GRLQJ ZLWK WKH RWKHU PHWKRGV
ٰ )ROORZ D VLPLODU ORJLF WR .PWF5BTL$PNNBOE�QIQ

6HH� ,W٧V UHDOO\ SUHWW\ VLPSOH� <RX FRXOG MXVW XVH WKH MDYDVFULSW QSPNQU	
PHWKRG WR JHW WKH GHVWLQDWLRQ
OLVW� 2U \RX FRXOG JHW DPELWLRXV� 3UHVHQW WKH XVHU ZLWK D SRSXS PHQX IRU WKH GHVWLQDWLRQ� <RXU FDOO�



&KDSWHU �� � 0RYH DQG %H\RQG ���

:KHUH WR JR QH[W

(YHQ WKRXJK WKLV ERRN LV GRQH� WKHUH٧V QR UHDVRQ WR TXLW GHYHORSPHQW RI \RXU SHUVRQDO YHUVLRQ RI
WKH ZHE DSSOLFDWLRQ�

7U\ WR WKLQN KRZ LW FRXOG EHWWHU ZRUN IRU \RX�

+HUH٧V D OLVW RI VXJJHVWLRQV� <RX FRXOG WKLQN RI GR]HQV RI RWKHU ZD\V WR LPSURYH LW�

ٰ $GG VRPH EDVLF DXWKHQWLFDWLRQ VR QRERG\ EXW \RX FDQ VHH WKH ZHE SDJH�
ٰ ,PSOHPHQW D ٪GHOHWH OLVW٫ IXQFWLRQ� �<HV� WKH GHVWUR\�� PHWKRG LQ /LVW&RQWUROOHU ZDV QHYHU
XVHG��

ٰ $GG FRQWH[WV OLNH #KRPH RU #ZRUN WR \RXU WDVNV�
ٰ 5HIDFWRU MDYDVFULSW WR UHPRYH GXSOLFDWLRQ LQ $-$; FDOOV�
ٰ 5HIDFWRU $-$; PHWKRGV WR UHWXUQ MJTU LQVWHDG RI TVDDFTT WR HOLPLQDWH D IROORZXS FDOO WR ORDG
WKH OLVW�

ٰ ,PSOHPHQW EDFNXSV WKURXJK WKH ZHE LQWHUIDFH� 0D\EH D ٪XWLOLW\٫ PHQX RSWLRQ"
ٰ 7UDFN SULRULWLHV RQ WDVNV�
ٰ 8VH EHWWHU GDWH IRUPDWWLQJ�
ٰ $GG DFWLYLW\ ORJV WR WUDFN FKDQJHV WR DOO \RXU WRGR OLVWV�
ٰ $GG D GDWH SLFNHU IRU WKH GDWH GXH ILHOG�
ٰ ([SDQG GXH GDWHV WR LQFOXGH WLPH�
ٰ $GG WLPH WUDFNLQJ� 0D\EH D ZKROH QHZ VHFWLRQ RI \RXU OLVW KDV VWDUW�VWRS WUDFNLQJ WLPHV�
ٰ $GG VXE WDVNV�
ٰ $GG DGGLWLRQDO WDVN VWDWHV� ,QVWHDG RI MXVW FRPSOHWH RU QRW FRPSOHWH� PD\EH DQ ٪LQ�SURJUHVV٫
RU D ٪GHSOR\LQJ٫�

ٰ $GG SHRSOH WUDFNLQJ RQ WDVNV� �&KXFN� �%RE� RU �6DOO\�
ٰ 8VH D 'DWDEDVH LQVWHDG RI WH[W ILOHV WR VWRUH \RXU OLVWV�

7KLV OLVW FRXOG JR RQ DQG RQ�

, UHDOO\ KRSH \RX PDNH WKLV DSSOLFDWLRQ VRPHWKLQJ \RX FDQ XVH� $QG LI \RX H[SDQG WKH DSSOLFDWLRQ
LQ VRPH LQWHUHVWLQJ ZD\� SOHDVH VKRRW PH DQ HPDLO� ,٧G ORYH WR KHDU IURP \RX�

$ )LQDO 7KDQN <RX

, VLQFHUHO\ KRSH \RX HQMR\HG WKLV MRXUQH\� :H VSHQW D ORW RI WLPH RQ GHVLJQ DQG SKLORVRSKLHV DQG
DOPRVW DV PXFK WLPH EXLOGLQJ WKH FRQVROH DSSOLFDWLRQ� 7KH ZHE DSSOLFDWLRQ ZHQW SUHWW\ TXLFNO\� EXW
, WKLQN LW ZDV EHFDXVH RI WKH WLPH VSHQW LQ WKH RWKHU DUHDV�

7KLV ERRN FRYHUHG D ORW RI LQIRUPDWLRQ DERXW /DUDYHO� EXW OLNH , VDLG ZD\ EDFN DW WKH EHJLQQLQJ� LW
EDUHO\ VFUDWFKHV WKH VXUIDFH RI ZKDW \RX FDQ GR ZLWK WKLV IUDPHZRUN� 7KHUH٧V VR PXFK WR OHDUQ ٴ VR
PXFK PRUH WR GR�



&KDSWHU �� � 0RYH DQG %H\RQG ���

, KHVLWDWH WR FRPSLOH DQ H[KDXVWLYH OLVW RI UHVRXUFHV IRU IXUWKHU /DUDYHO OHDUQLQJ EHFDXVH WKH\٧OO EH
REVROHWH VRRQ DIWHU WKLV ERRN LV LQ SULQW� , PHQWLRQHG D IHZ DW WKH EHJLQQLQJ RI WKLV ERRN� EXW QHZ RQHV
SRS XS DOO WKH WLPH� <RXU EHVW EHW LV WR FKHFN RXW ODUDYHO�FRPuڏ� ,Q DGGLWLRQ WR WKH GRFXPHQWDWLRQ WKHUH
LV D OLQN WR WKH IRUXPV DW WKH WRS RI WKH SDJH� 7KHUH٧V D ZKROH IRUXP GHYRWHG WR /DUDYHO 5HVRXUFHV�

$JDLQ� WKDQN \RX�

.HHS &RGLQJ�

٢ &KXFN +HLQW]HOPDQ

2FWREHU ��� ����

uڏKWWS���ODUDYHO�FRP



$SSHQGLFHV

2U LV LW $SSHQGL[HV" 2U PD\EH OLNH WKH SOXUDO IRUP RI RFWRSXV� WKH ZRUG VKRXOG EH $SSHQGL" , FDQ
QHYHU UHPHPEHU�



$SSHQGL[ Ζ � &RPSRVHU
&RPSRVHUuڐ LV WKH GHSHQGHQF\ PDQDJHU IRU 3+3� $ GHSHQGHQF\ PDQDJHU LV GLIIHUHQW WKDW D SDFNDJH
PDQDJHU� &RPSRVHU XVHV SDFNDJHV� \HV� EXW WKH PDJLF RI FRPSRVHU LV WKDW LW OHWV \RX GHILQH ZKDW
SDFNDJHV \RXU SURMHFW GHSHQGV RQ� 7KHQ &RPSRVHU GRZQORDGV WKRVH SDFNDJHV� VWXIIV WKHP LQ \RXU
SURMHFW٧V WFOEPS GLUHFWRU\� DQG \RX٧UH JROGHQ�

3+3 KDV QHHGHG VRPHWKLQJ OLNH &RPSRVHU IRU TXLWH D ZKLOH� <HDK� WKHUH٧V 3($5uڑ DQG WKHUH٧V ORWV
RI JUHDW SDFNDJHV LQ 3($5� %XW 3($5 LQVWDOOV SDFNDJHV JOREDOO\ RQ \RXU PDFKLQH�

&RPSRVHU NHHSV SDFNDJHV EXQGOHG ZLWK \RXU SURMHFW� <RX FDQ KDYH GLIIHUHQW YHUVLRQV RI WKH VDPH
SDFNDJH ZLWKLQ GLIIHUHQW SURMHFWV RQ WKH VDPH PDFKLQH�

9HU\ QLFH�

, KHVLWDWH WR PHQWLRQ WKLV EHFDXVH , GRQ٧W ZDQW WR SXW GRZQ 3($5� EHFDXVH IRU \HDUV WKDW٧V DOO XV
3+3 SURJUDPPHUV KDG� $QG LW GLG D JUHDW MRE� 7KH RQO\ SUREOHP LV ٴ ZHOO ٴ VRPHWLPHV VRPH RI WKH
3($5 FRGH VHHPHG D OLWWOH WUDVK\�

�:RZ� 1RZ , UHDOO\ IHHO OLNH D SURJUDPPLQJ VQRE� , VWLOO OLNH \RX 3($5� , GR� %XW VRPH RI \RXU NLGV�
ZHOO� , GRQٟW OLNH GHDOLQJ ZLWK WKHP��

ΖQVWDOOLQJ &RPSRVHU RQ 8QL[

,W WDNHV WZR OLQHV RI FRGH�

� � DVSM �T4 IUUQT���HFUDPNQPTFS�PSH�JOTUBMMFS ] QIQ

� � NW DPNQPTFS�QIBS �VTS�MPDBM�CJO�DPNQPTFS

,I WKH VHFRQG OLQH IDLOV� SXW D TVEP EHIRUH WKH NW FRPPDQG�

<RX FDQ WHVW LI LW٧V LQVWDOOHG FRRO E\ FKHFNLQJ WKH YHUVLRQ�

� � DPNQPTFS ��WFSTJPO

� $PNQPTFS WFSTJPO ���G����D�E��BG�C��EG���E�B���G�FC�ECG��

uڐKWWS���JHWFRPSRVHU�RUJ
uڑKWWS���SHDU�SKS�QHW�



$SSHQGL[ ΖΖ � 3+3 8QLW
3+3 8QLWuڒ LV WKH VWDQGDUG LQ 3+3 8QLW WHVWLQJ�

, FRXOG JR RQ DERXW WKH EHQHILWV RI XQLW WHVWLQJ� ZK\ \RX ZDQW WR GR LW� EOD EOD EOD� EXW , ZRQ٧W� /HW٧V
MXVW JHW LW LQVWDOOHG�

ΖQVWDOOLQJ &RPSRVHU RQ 8QL[

,W WDNHV WKUHH OLQHV RI FRGH�

� � XHFU IUUQT���QIBS�QIQVOJU�EF�QIQVOJU�QIBS

� � DINPE �Y QIQVOJU�QIBS

� � NW QIQVOJU�QIBS �VTS�MPDBM�CJO�QIQVOJU

,I WKH ODVW OLQH IDLOV� SXW D TVEP EHIRUH WKH NW FRPPDQG�

<RX FDQ WHVW LI LW٧V LQVWDOOHG FRRO E\ FKHFNLQJ WKH YHUVLRQ�

� � QIQVOJU ��WFSTJPO

� 1)16OJU ������ CZ 4FCBTUJBO #FSHNBOO�

:DVQ٧W WKDW HDV\� +DUGO\ VHHPV ZRUWK WDNLQJ D ZKROH DSSHQGL[ XS WR GR LW�

uڒKWWS���SKSXQLW�GH�PDQXDO�FXUUHQW�HQ�LQGH[�KWPO



$SSHQGL[ ΖΖΖ � $SDFKH 6HWXS
$SDFKH LV XELTXLWRXV WKHVH GD\V� 1RW RQO\ RQ WKH ZHE� EXW LQ WKH YDULRXV RSHUDWLQJ V\VWHPV SHRSOH
XVH IRU WKHLU GHVNWRS �RU ODSWRS�� 8QIRUWXQDWHO\� WKHUH٧V VR PDQ\ YHUVLRQV� GLIIHUHQW LQVWDOODWLRQ
ORFDWLRQV� DQG GLIIHUHQW ZD\V $SDFKH FDQ EH VHW XS� WKDW WKHUH٧V QR DEVROXWH GR WKLV DQG LW ZLOO
ZRUN UXOH IRU FRQILJXUDWLRQ�

7KDW VDLG� ,٧OO SUHVHQW KRZP\PDFKLQH LV FRQILJXUHG DQG SURYLGH QRWHV IRU FRPPRQ DOWHUQDWLYHV EXW
LQ WKH HQG DOZD\V FRQVXOW WKH $SDFKH 'RFXPHQWDWLRQuړ DV WKH DXWKRULWDWLYH VRXUFH�

ΖQVWDOOLQJ $SDFKH

,I DSDFKH QHHGV WR EH LQVWDOOHG RQ \RXU PDFKLQH� , VXJJHVW XVLQJ ZKDWHYHU SDFNDJH PDQDJHU FRPHV
ZLWK \RXU RSHUDWLQJ V\VWHP�

:LWK 8EXQWX DQG /LQX[ 0LQW� WKLV LV BQU�HFU�

� � TVEP BQU�HFU JOTUBMM BQBDIF� MJCBQBDIF��NPE�QIQ�

� <TVEP> QBTTXPSE GPS DIVDL�

� 3FBEJOH QBDLBHF MJTUT��� %POF

� #VJMEJOH EFQFOEFODZ USFF

� 3FBEJOH TUBUF JOGPSNBUJPO��� %POF

� 5IF GPMMPXJOH FYUSB QBDLBHFT XJMM CF JOTUBMMFE�

� BQBDIF��NQN�QSFGPSL BQBDIF��VUJMT BQBDIF����CJO BQBDIF����DPNNPO MJCBQS�

� MJCBQSVUJM� MJCBQSVUJM��ECE�TRMJUF� MJCBQSVUJM��MEBQ

� 4VHHFTUFE QBDLBHFT�

�� BQBDIF��EPD BQBDIF��TVFYFD BQBDIF��TVFYFD�DVTUPN QIQ�QFBS

�� 5IF GPMMPXJOH /&8 QBDLBHFT XJMM CF JOTUBMMFE�

�� BQBDIF� BQBDIF��NQN�QSFGPSL BQBDIF��VUJMT BQBDIF����CJO BQBDIF����DPNNPO

�� MJCBQBDIF��NPE�QIQ� MJCBQS� MJCBQSVUJM� MJCBQSVUJM��ECE�TRMJUF�

�� MJCBQSVUJM��MEBQ

�� � VQHSBEFE �� OFXMZ JOTUBMMFE � UP SFNPWF BOE � OPU VQHSBEFE�

�� /FFE UP HFU ���� L# PG BSDIJWFT�

�� "GUFS UIJT PQFSBUJPO ���� .# PG BEEJUJPOBM EJTL TQBDF XJMM CF VTFE�

�� %P ZPV XBOU UP DPOUJOVF <:�O> 

��

�� ��� MPUT PG TUVGG TDSPMMT CZ ���

uړKWWS���KWWSG�DSDFKH�RUJ�GRFV�



$SSHQGL[ ,,, � $SDFKH 6HWXS ���

��

�� 1SPDFTTJOH USJHHFST GPS MJCD�CJO ���

�� MEDPOGJH EFGFSSFE QSPDFTTJOH OPX UBLJOH QMBDF

�� �

7R WHVW WKLV LV ZRUNLQJ� SRLQW \RXU EURZVHU WR KWWS���ORFDOKRVW� <RX VKRXOG JHW D ,W ZRUNV� SDJH RU
VRPHWKLQJ VLPLODU�

)RU :LQGRZV
)RU ZLQGRZV , VHW XS :DPS6HUYHUuڔ� 7KLV JLYHV \RX $SDFKH� 3+3� DQG 0\64/� 7KH QLFH
WKLQJ DERXW :DPS6HUYHU LV WKDW LW OHW٧V \RX UXQ PXOWLSOH YHUVLRQV VR \RX FRXOG UXQ 3+3
��� DQG 3+3 ��� VLGH�E\�VLGH�

)L[LQJ 3HUPLVVLRQV

7R FKDQJH WKH 8VHU DQG *URXS DSDFKH XVHV� HGLW �FUD�BQBDIF��FOWWBST DQG FKDQJH LW WR
ZKDW \RX QHHG�

� � 6TJOH 7*.

� � TVEP WJN �FUD�BQBDIF��FOWWBST

�

� � 6TJOH /BOP

� � TVEP OBOP �FUD�BQBDIF��FOWWBST

�

� � 6TJOH 4VCMJNF 5FYU �

� � TVEP TVCM �FUD�BQBDIF��FOWWBST

(GLW WKH "1"$)&@36/@64&3 DQG "1"$)&@36/@(3061 VHWWLQJV WR ZKDW \RX QHHG� ,٧P XVLQJ
FKXFN EHORZ�

� FYQPSU "1"$)&@36/@64&3�DIVDL

� FYQPSU "1"$)&@36/@(3061�DIVDL

8VLQJ 1DPHG 9LUWXDO +RVWV

%\ GHIDXOW 8EXQWX�0LQW QRZ LQVWDOOV DSDFKH ZLWK /BNF7JSUVBM)PTU HQDEOHG� <RX VKRXOGQ٧W KDYH WR
GR DQ\WKLQJ� 7KLV LV FRQILJXUHG LQ �HWF�DSDFKH��SRUWV�FRQI

uڔKWWS���ZZZ�ZDPSVHUYHU�FRP�HQ�



$SSHQGL[ ,,, � $SDFKH 6HWXS ���

� /BNF7JSUVBM)PTU ����

� -JTU ��

7KHVH WZR OLQHV WHOO DSDFKH WR OLVWHQ RQ SRUW �� �WKH VWDQGDUG ZHE SRUW� DQG DOORZ YLUWXDO KRVWV WR EH
VHW XS EDVHG RQ WKH KRVWQDPH�

<RX PD\ QHHG WR VHDUFK WKURXJK DOO \RXU DSDFKH FRQILJXUDWLRQ ILOHV �DOO WKRVH ILOHV LQ WKH
DSDFKH IROGHU HQGLQJ ZLWK �FRQI� DQG PDNH VXUH WKRVH WZR OLQHV H[LVW�

$GGLQJ DQ HQWU\ WR �HWF�KRVWV

,I \RX GRQ٧W KDYH D GRPDLQ QDPH UHJLVWHUHG� \RX FDQ ٪IDNH٫ RQH E\ HGLWLQJ \RXU KRVWV ILOH�

<RX٧OO QHHG WR HGLW WKLV ILOH DV SPPU XVLQJ DQ HGLWRU�

� � 6TJOH 7*.

� � TVEP WJN �FUD�IPTUT

�

� � 6TJOH /BOP

� � TVEP OBOP �FUD�IPTUT

�

� � 6TJOH 4VCMJNF 5FYU �

� � TVEP TVCM �FUD�IPTUT

$GG WKH HQWU\� ,Q WKLV FDVH ZH٧OO VD\ ٦P\KRVW�ORFDOKRVW�FRP٧� , SHUVRQDOO\ XVH WKH
٦QDPH�ORFDOKRVW�FRP٧� EXW KDYH VHHQ RWKHUV XVH ٦QDPH�GHY٧� RU VRPH RWKHU YDULDWLRQ�

� � TPNFXIFSF JO UIF GJMF

� NZIPTU�MPDBMIPTU�DPN ���������

6HWXS XS D 9LUWXDO+RVW RQ 8EXQWX0LQW

<RX٧OO QHHG WR FUHDWH WKLV ILOH DV SPPU XVLQJ DQ HGLWRU�



$SSHQGL[ ,,, � $SDFKH 6HWXS ���

� � 6TJOH 7*.

� � TVEP WJN �FUD�BQBDIF��TJUFT�BWBJMBCMF�GJMFOBNF

�

� � 6TJOH /BOP

� � TVEP OBOP �FUD�BQBDIF��TJUFT�BWBJMBCMF�GJMFOBNF

�

� � 6TJOH 4VCMJNF 5FYU �

� � TVEP TVCM �FUD�BQBDIF��TJUFT�BWBJMBCMF�GJMFOBNF

(GLW WKH ILOHQDPH �IRU H[DPSOH� , XVH HTE IRU WKH SURMHFW LQ WKLV ERRN� WR PDWFK ZKDW٧V EHORZ�
&KDQJH WKH SDWKV DQG KRVWQDPH DV DSSURSULDWH�

� �7JSUVBM)PTU �����

� %PDVNFOU3PPU á�MBSBWFM�QSPKFDU�QBUI�QVCMJDá

� 4FSWFS/BNF NZIPTU�MPDBMIPTU�DPN

� �%JSFDUPSZ á�MBSBWFM�QSPKFDU�QBUI�QVCMJDá�

� 0QUJPOT *OEFYFT 'PMMPX4ZN-JOLT .VMUJ7JFXT

� "MMPX0WFSSJEF BMM

� ��%JSFDUPSZ�

� ��7JSUVBM)PTU�

&UHDWH D V\PEROLF OLQN WR WKLV FRQILJXUDWLRQ� HQDEOH PRG�UHZULWH DQG UHVWDUW DSDFKH

� � DE �FUD�BQBDIF��TJUFT�FOBCMFE

� � TVEP MO �T �FUD�BQBDIF��TJUFT�BWBJMBCMF�GJMFOBNF

� � TVEP B�FONPE SFXSJUF

� � TVEP TFSWJDF BQBDIF SFTUBSU

,I WKHUH DUH QR HUURUV WKHQ \RXU YLUWXDO KRVW VKRXOG EH VHW XS FRRO� <RX FDQ WHVW LW E\ SRLQWLQJ \RXU
EURZVHU WR LW�



$SSHQGL[ Ζ9 � 1JLQ[ 6HWXS
1JLQ[ �SURQRXQFHG HQJLQH�[� LV UDSLGO\ EHFRPLQJ WKH IDYRULWH ZHE VHUYHU IRU WHFKLHV HYHU\ZKHUH�
,W٧V IDVW� HDV\ WR FRQILJXUH� DQG GRHVQ٧W XVH DV PXFK PHPRU\ DV $SDFKH�

, DFWXDOO\ SUHIHU 1JLQ[ WR $SDFKH� EXW WHQG WR XVH $SDFKH VLQFH WKDW٧V KRZ WKH SURGXFWLRQ VHUYHUV
DW P\ ZRUN DUH FRQILJXUHG�

ΖQVWDOOLQJ 1JLQ[

8VH ZKDWHYHU SDFNDJH PDQDJHU \RXU RSHUDWLQJ V\VWHP SURYLGHV� :LWK 8EXQWX�0LQW /LQX[ WKLV LV
BQU�HFU

� � TVEP BQU�HFU JOTUBMM OHJOY QIQ��GQN

� 3FBEJOH QBDLBHF MJTUT��� %POF

� #VJMEJOH EFQFOEFODZ USFF

� 3FBEJOH TUBUF JOGPSNBUJPO��� %POF

� 5IF GPMMPXJOH FYUSB QBDLBHFT XJMM CF JOTUBMMFE�

� OHJOY�DPNNPO OHJOY�GVMM

� 4VHHFTUFE QBDLBHFT�

� QIQ�QFBS

� 5IF GPMMPXJOH /&8 QBDLBHFT XJMM CF JOTUBMMFE�

�� OHJOY OHJOY�DPNNPO OHJOY�GVMM QIQ��GQN

�� � VQHSBEFE � OFXMZ JOTUBMMFE � UP SFNPWF BOE � OPU VQHSBEFE�

�� /FFE UP HFU ���� L# PG BSDIJWFT�

�� "GUFS UIJT PQFSBUJPO ���� L# PG BEEJUJPOBM EJTL TQBDF XJMM CF VTFE�

�� %P ZPV XBOU UP DPOUJOVF <:�O> 

��

�� ��� MPUT PG TUVGG TDSPMMT CZ ���

��

�� 1SPDFTTJOH USJHHFST GPS VSFBEBIFBE ���

�� 4FUUJOH VQ OHJOY�GVMM 	���������VCVOUV���
 ���

�� 4FUUJOH VQ OHJOY 	���������VCVOUV���
 ���

�� � TVEP TFSWJDF OHJOY TUBSU

7R WHVW WKLV LV ZRUNLQJ� SRLQW \RXU EURZVHU WR KWWS���ORFDOKRVW� <RX VKRXOG JHW D:HOFRPH WR QJLQ[�
SDJH RU VRPHWKLQJ VLPLODU�



$SSHQGL[ ,9 � 1JLQ[ 6HWXS ���

)L[LQJ 3HUPLVVLRQV

7R FKDQJH WKH 8VHU DQG *URXS QJLQ[ XVHV� \RX QHHG WR FKDQJH WKH YDOXHV LQ WKH IDVW FJL
SURFHVV QJLQ[ XVHV� (GLW �FUD�QIQ��GQN�QPPM�E�XXX�DPOG DQG FKDQJH LW WR ZKDW \RX QHHG�

� � 6TJOH 7*.

� � TVEP WJN �FUD�QIQ��GQN�QPPM�E�XXX�DPOG

�

� � 6TJOH /BOP

� � TVEP OBOP �FUD�QIQ��GQN�QPPM�E�XXX�DPOG

�

� � 6TJOH 4VCMJNF 5FYU �

� � TVEP TVCM �FUD�QIQ��GQN�QPPM�E�XXX�DPOG

(GLW WKH ٪VTFS٫ DQG ٪HSPVQ٫ VHWWLQJV WR ZKDW \RX QHHG� ,٧P XVLQJ FKXFN EHORZ�

� VTFS � DIVDL

� HSPVQ � DIVDL

7R KDYH FKDQJHV WDNH HIIHFW \RX PXVW UHVWDUW WKH SKS�ISP SURFHVV�

� � TVEP TFSWJDF QIQ��GQN SFTUBSU

� � 3FTUBSUJOH 1)1� 'BTU$(* 1SPDFTT .BOBHFS QIQ��GQN

$GGLQJ DQ HQWU\ WR �HWF�KRVWV

,I \RX GRQ٧W KDYH D GRPDLQ QDPH UHJLVWHUHG� \RX FDQ ٪IDNH٫ RQH E\ HGLWLQJ \RXU KRVWV ILOH�

<RX٧OO QHHG WR HGLW WKLV ILOH DV SPPU XVLQJ DQ HGLWRU�



$SSHQGL[ ,9 � 1JLQ[ 6HWXS ���

� � 6TJOH 7*.

� � TVEP WJN �FUD�IPTUT

�

� � 6TJOH /BOP

� � TVEP OBOP �FUD�IPTUT

�

� � 6TJOH 4VCMJNF 5FYU �

� � TVEP TVCM �FUD�IPTUT

$GG WKH HQWU\� ,Q WKLV FDVH ZH٧OO VD\ ٦P\KRVW�ORFDOKRVW�FRP٧� , SHUVRQDOO\ XVH WKH SDWWHUQ
٦QDPH�ORFDOKRVW�FRP٧� EXW KDYH VHHQ RWKHU XVH ٦QDPH�GHY٧� RU VRPH RWKHU YDULDWLRQ�

� � TPNFXIFSF JO UIF GJMF

� NZIPTU�MPDBMIPTU�DPN ���������

6HWXS XS D 9LUWXDO+RVW RQ 8EXQWX0LQW

<RX٧OO QHHG WR FUHDWH WKLV ILOH DV SPPU XVLQJ DQ HGLWRU�

� � 6TJOH 7*.

� � TVEP WJN �FUD�OHJOY�TJUFT�BWBJMBCMF�GJMFOBNF

�

� � 6TJOH /BOP

� � TVEP OBOP �FUD�OHJOY�TJUFT�BWBJMBCMF�GJMFOBNF

�

� � 6TJOH 4VCMJNF 5FYU �

� � TVEP TVCM �FUD�OHJOY�TJUFT�BWBJMBCMF�GJMFOBNF

(GLW WKH ILOHQDPH �IRU H[DPSOH� , XVH HTE IRU WKH SURMHFW LQ WKLV ERRN� WR PDWFK ZKDW٧V EHORZ�
&KDQJH WKH SDWKV DQG KRVWQDPH DV DSSURSULDWH�



$SSHQGL[ ,9 � 1JLQ[ 6HWXS ���

� TFSWFS \

� MJTUFO ���

� TFSWFS@OBNF NZIPTU�MPDBMIPTU�DPN�

� SPPU �MBSBWFM�QSPKFDU�QBUI�QVCMJD�

�

� MPDBUJPO � \

� JOEFY JOEFY�QIQ�

� USZ@GJMFT �VSJ �VSJ� �JOEFY�QIQ R��VSJ��BSHT�

� ^

��

�� FSSPS@QBHF ��� �JOEFY�QIQ�

��

�� MPDBUJPO _ =�QIQ� \

�� JODMVEF GBTUDHJ@QBSBNT�

�� GBTUDHJ@JOEFY JOEFY�QIQ�

�� GBTUDHJ@QBTT VOJY��WBS�SVO�QIQ��GQN�TPDL�

�� GBTUDHJ@TQMJU@QBUI@JOGP ?	��=�QIQ
	���
��

�� GBTUDHJ@QBSBN 1"5)@*/'0 �GBTUDHJ@QBUI@JOGP�

�� GBTUDHJ@QBSBN 1"5)@53"/4-"5&% �EPDVNFOU@SPPU�GBTUDHJ@QBUI@JOGP�

�� GBTUDHJ@QBSBN 4$3*15@'*-&/".& �EPDVNFOU@SPPU�GBTUDHJ@TDSJQU@OBNF�

�� ^

�� ^

&UHDWH D V\PEROLF OLQN WR WKLV FRQILJXUDWLRQ DQG UHVWDUW QJLQ[

� � DE �FUD�OHJOY�TJUFT�FOBCMFE

� � TVEP MO �T �FUD�OHJOY�TJUFT�BWBJMBCMF�GJMFOBNF

� � TVEP TFSWJDF OHJOY SFTUBSU

� 3FTUBSUJOH OHJOY� OHJOY�

,I WKHUH DUH QR HUURUV WKHQ \RXU YLUWXDO KRVW VKRXOG EH VHW XS FRRO� <RX FDQ WHVW LW E\ SRLQWLQJ \RXU
EURZVHU WR LW�


