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$ ΖQWURGXFWLRQ

)RU�PDQ\�RUJDQL]DWLRQV��WKH�PRVW�VLJQLILFDQW�HIIHFWV�RI�FOLPDWH�FKDQJH�DUH�OLNHO\�WR�HPHUJH�
RYHU�WKH�PHGLXP�WR�ORQJHU�WHUP� EXW�WKHLU�SUHFLVH�WLPLQJ�DQG�PDJQLWXGH�DUH�XQFHUWDLQ��7KLV�
XQFHUWDLQW\�SUHVHQWV�FKDOOHQJHV�IRU�LQGLYLGXDO�RUJDQL]DWLRQV�LQ�XQGHUVWDQGLQJ�WKH�SRWHQWLDO�
HIIHFWV�RI�FOLPDWH�FKDQJH�RQ�WKHLU�EXVLQHVVHV��VWUDWHJLHV��DQG�ILQDQFLDO�SHUIRUPDQFH��7R
DSSURSULDWHO\�LQFRUSRUDWH�WKH�SRWHQWLDO�HIIHFWV�RI�FOLPDWH�FKDQJH�LQWR�WKHLU�SODQQLQJ�
SURFHVVHV��RUJDQL]DWLRQV�QHHG�WR�FRQVLGHU�KRZ�FOLPDWH�UHODWHG ULVNV�DQG�RSSRUWXQLWLHV�PD\�
HYROYH�DQG�WKHLU SRWHQWLDO�EXVLQHVV�LPSOLFDWLRQV�XQGHU GLIIHUHQW�FRQGLWLRQV��2QH�ZD\�WR�DVVHVV�
VXFK�LPSOLFDWLRQV LV�WKURXJK�WKH�XVH�RI�VFHQDULR�DQDO\VLV��

6FHQDULR�DQDO\VLV�LV�D�ZHOO�HVWDEOLVKHG�PHWKRG�IRU�GHYHORSLQJ�LQSXW�WR�VWUDWHJLF�SODQV�LQ�RUGHU�
WR�HQKDQFH�SODQ�IOH[LELOLW\�RU�UHVLOLHQF\ WR�D�UDQJH�RI�IXWXUH�VWDWHV��7KH�XVH�RI�VFHQDULR�DQDO\VLV�
IRU�DVVHVVLQJ�FOLPDWH�UHODWHG�ULVNV�DQG�RSSRUWXQLWLHV�DQG�WKHLU�SRWHQWLDO�EXVLQHVV�LPSOLFDWLRQV��
KRZHYHU��LV�UHODWLYHO\�UHFHQW��*LYHQ�WKH�LPSRUWDQFH�RI�IRUZDUG�ORRNLQJ�DVVHVVPHQWV�RI�FOLPDWH�
UHODWHG�ULVN��WKH�7DVN�)RUFH�EHOLHYHV�WKDW�VFHQDULR�DQDO\VLV�LV�DQ�LPSRUWDQW�DQG�XVHIXO�WRRO�IRU�
DQ�RUJDQL]DWLRQ�WR�XVH��ERWK�IRU�XQGHUVWDQGLQJ�VWUDWHJLF�LPSOLFDWLRQV�RI�FOLPDWH�UHODWHG�ULVNV�
DQG�RSSRUWXQLWLHV�DQG�IRU�LQIRUPLQJ�VWDNHKROGHUV�DERXW�KRZ�WKH�RUJDQL]DWLRQ�LV�SRVLWLRQLQJ�
LWVHOI�LQ�OLJKW�RI�WKHVH�ULVNV�DQG�RSSRUWXQLWLHV� ΖW�DOVR�FDQ�SURYLGH�XVHIXO�IRUZDUG�ORRNLQJ�
LQIRUPDWLRQ�WR�LQYHVWRUV��OHQGHUV��DQG�LQVXUDQFH�XQGHUZULWHUV��

7R�DVVLVW�RUJDQL]DWLRQV�LQ�XVLQJ�FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV WR�VXSSRUW�WKH�GHYHORSPHQW�
RI GLVFORVXUHV�FRQVLVWHQW�ZLWK�WKH�5HFRPPHQGDWLRQV�RI�WKH�7DVN�)RUFH�RQ�&OLPDWH�UHODWHG�
)LQDQFLDO�'LVFORVXUHV��WKLV�WHFKQLFDO�VXSSOHPHQW�VHWV�RXW�DQG�GLVFXVVHV�

� 8VLQJ�VFHQDULR�DQDO\VLV

� &RQVLGHUDWLRQV�IRU�DSSO\LQJ�VFHQDULR�DQDO\VLV

� $QDO\WLFDO�FKRLFHV�LQYROYHG LQ�VFHQDULR�DQDO\VLV�

� 7\SHV�RI�FOLPDWH�UHODWHG�VFHQDULRV

� 3XEOLFO\ DYDLODEOH�FOLPDWH�UHODWHG VFHQDULRV�IURP�WKH�ΖQWHUQDWLRQDO�(QHUJ\�$JHQF\��Ζ($���
WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&�� DQG�RWKHUV WKDW�FDQ�SURYLGH�
FRQWH[W�DQG�D�EDVLV�IRU�FRPSDQ\��LQGXVWU\�RU�VHFWRU�VFHQDULRV

7KH�WHFKQLFDO�VXSSOHPHQW�LV�RUJDQL]HG�DV�IROORZV� 6HFWLRQ�% GLVFXVVHV�ZK\�VFHQDULR�DQDO\VLV�LV�
XVHIXO��ZKDW�D�VFHQDULR�LV��DQG�KRZ�VHOHFWHG�FRPSDQLHV�KDYH�XVHG�VFHQDULRV� 6HFWLRQ�&
GLVFXVVHV�WKH�DSSOLFDWLRQ�RI�VFHQDULR�DQDO\VLV��NH\�SDUDPHWHUV��DVVXPSWLRQV��DQG�DQDO\WLFDO�
FKRLFHV�RUJDQL]DWLRQV�VKRXOG�FRQVLGHU�ZKHQ�WKH\�XQGHUWDNH�VFHQDULR�DQDO\VLV��DQG�VRPH�RI�
WKH�NH\�EHQHILWV�DQG FKDOOHQJHV� $SSHQGL[�� GLVFXVVHV LQ�JUHDWHU�GHWDLO�WKH�Ζ($�DQG�Ζ3&&�
VFHQDULRV�WKDW�PD\�EH�XVHIXO�DV�D�VWDUWLQJ�SRLQW�LQ�GHYHORSLQJ�RUJDQL]DWLRQ�VSHFLILF�VFHQDULRV�
$SSHQGL[�� SURYLGHV�D�JORVVDU\�RI�NH\�WHUPV� $SSHQGL[�� OLVWV�VRXUFHV�UHIHUHQFHG�LQ�WKLV�
VXSSOHPHQW��DQG�$SSHQGL[�� SURYLGHV�RWKHU�XVHIXO�UHIHUHQFHV�IRU�IXUWKHU�UHDGLQJ�

*LYHQ�ERWK�WKH�FXUUHQW�OLPLWHG�XVH�RI VFHQDULR�DQDO\VLV�IRU�FOLPDWH�UHODWHG�ULVNV�DQG�
RSSRUWXQLWLHV�DQG�WKH�FKDOOHQJHV�LQYROYHG�LQ�LPSOHPHQWLQJ�D�ULJRURXV�FOLPDWH�UHODWHG VFHQDULR�
DQDO\VLV�SURFHVV��LW�LV�LPSRUWDQW�WKDW�RUJDQL]DWLRQV�EHJLQ�WR�XVH�VFHQDULR�DQDO\VLV�DQG�GHYHORS
VXSSRUWLQJ�FDSDELOLWLHV��ZLWK�WKH�H[SHFWDWLRQ�WKDW�WKHLU�FDSDELOLWLHV�ZLOO�LPSURYH�RYHU�WLPH�



7HFKQLFDO�6XSSOHPHQW�_�7KH�8VH�RI�6FHQDULR�$QDO\VLV�LQ�'LVFORVXUH�RI�&OLPDWH�5HODWHG�5LVNV�DQG�2SSRUWXQLWLHV �

$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

% 6FHQDULR $QDO\VLV

�� :K\�LV�6FHQDULR�$QDO\VLV�8VHIXO"
7KH�SXUSRVH�RI�VFHQDULR�DQDO\VLV�LV�WR�FRQVLGHU�DQG�EHWWHU�XQGHUVWDQG�KRZ�D�EXVLQHVV�PLJKW�
SHUIRUP�XQGHU�GLIIHUHQW�IXWXUH�VWDWHV��L�H���LWV�UHVLOLHQF\�UREXVWQHVV��� ΖQ�WKH�FDVH�RI�FOLPDWH�
FKDQJH��FOLPDWH�UHODWHG�VFHQDULRV�DOORZ�DQ�RUJDQL]DWLRQ�WR�H[SORUH�DQG�GHYHORS�DQ�
XQGHUVWDQGLQJ�RI�KRZ�WKH�SK\VLFDO�DQG�WUDQVLWLRQ�ULVNV�DQG�RSSRUWXQLWLHV�RI�FOLPDWH�FKDQJH�
PLJKW�SODXVLEO\�LPSDFW�WKH�EXVLQHVV�RYHU�WLPH��6FHQDULR�DQDO\VLV��WKHUHIRUH��HYDOXDWHV�D�UDQJH�
RI�K\SRWKHWLFDO RXWFRPHV�E\�FRQVLGHULQJ�D�YDULHW\�RI�DOWHUQDWLYH�SODXVLEOH�IXWXUH�VWDWHV�
�VFHQDULRV��XQGHU�D�JLYHQ�VHW�RI�DVVXPSWLRQV�DQG�FRQVWUDLQWV��

$�FULWLFDO�DVSHFW�RI�VFHQDULR�DQDO\VLV�LV�WKH�VHOHFWLRQ�RI�D�VHW�RI�VFHQDULRV�WKDW�FRYHU�D�
UHDVRQDEOH�YDULHW\�RI�IXWXUH�RXWFRPHV��ERWK�IDYRUDEOH�DQG�XQIDYRUDEOH��:KLOH�WKHUH�LV�DQ�
DOPRVW�LQILQLWH�QXPEHU�RI�SRVVLEOH�VFHQDULRV��RUJDQL]DWLRQV�FDQ�XVH�D�OLPLWHG�QXPEHU�RI
VFHQDULRV�WR�SURYLGH�WKH�GHVLUHG�YDULHW\��ΖQ�WKLV�UHJDUG��WKH�7DVN�)RUFH�LV�UHFRPPHQGLQJ�WKDW�
RUJDQL]DWLRQV�XVH��DW�D�PLQLPXP��D��r&HOVLXV���r&� VFHQDULR�DQG�FRQVLGHU�XVLQJ�RWKHU�
VFHQDULRV�PRVW�UHOHYDQW�WR�WKH RUJDQL]DWLRQȇV�FLUFXPVWDQFHV��VXFK�DV�VFHQDULRV�UHODWHG�WR�
1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQV��1'&V���EXVLQHVV�DV�XVXDO��JUHDWHU�WKDQ��r&� VFHQDULRV�
SK\VLFDO�FOLPDWH�ULVN�VFHQDULRV��RU�RWKHU�FKDOOHQJLQJ�VFHQDULRV����

���:KDW�ΖV�D�6FHQDULR"
$�VFHQDULR�GHVFULEHV D SDWK�RI�GHYHORSPHQW�OHDGLQJ�WR�D�SDUWLFXODU�RXWFRPH��6FHQDULRV�DUH�QRW�
LQWHQGHG�WR�UHSUHVHQW�D�IXOO�GHVFULSWLRQ�RI�WKH�IXWXUH��EXW�UDWKHU WR�KLJKOLJKW�FHQWUDO�HOHPHQWV�
RI�D�SRVVLEOH�IXWXUH�DQG�WR�GUDZ�DWWHQWLRQ�WR�WKH�NH\�IDFWRUV�WKDW�ZLOO�GULYH�IXWXUH�
GHYHORSPHQWV��ΖW�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�VFHQDULRV�DUH�K\SRWKHWLFDO�FRQVWUXFWV��WKH\�
DUH�QRW�IRUHFDVWV�RU�SUHGLFWLRQV�QRU�DUH�WKH\�VHQVLWLYLW\�DQDO\VHV��

6FHQDULR�DQDO\VLV�LV�D�WRRO�WR�HQKDQFH�FULWLFDO�VWUDWHJLF�WKLQNLQJ��$ NH\�IHDWXUH�RI�VFHQDULRV�LV�
WKDW�WKH\�VKRXOG�FKDOOHQJH�FRQYHQWLRQDO�ZLVGRP�DERXW�WKH�IXWXUH��ΖQ�D�ZRUOG�RI�XQFHUWDLQW\��
VFHQDULRV�DUH�LQWHQGHG�WR�H[SORUH�DOWHUQDWLYHV�WKDW�PD\�VLJQLILFDQWO\�DOWHU�WKH�EDVLV�IRU�
ȊEXVLQHVV�DV�XVXDOȋ�DVVXPSWLRQV��

� ΖQ�WKLV�FRQWH[W��UHVLOLHQF\�UREXVWQHVV�UHIHUV�WR�WKH�DELOLW\�RI�DQ�RUJDQL]DWLRQȇV�EXVLQHVV�RU�LQYHVWPHQW�VWUDWHJ\�WR�WROHUDWH�GLVUXSWLRQV�RU�
DGDSW�WR�FKDQJHV�RU�XQFHUWDLQWLHV�LQ�WKH�EXVLQHVV�HQYLURQPHQW�WKDW�PLJKW�DIIHFW�WKH�RUJDQL]DWLRQȇV�SHUIRUPDQFH�DQG�WR�UHPDLQ�HIIHFWLYH�
XQGHU�PRVW�VLWXDWLRQV�DQG�FRQGLWLRQV�

� $��r&�VFHQDULR�OD\V�RXW�D�SDWKZD\�DQG�DQ�HPLVVLRQV�WUDMHFWRU\�FRQVLVWHQW�ZLWK�OLPLWLQJ�WKH�DYHUDJH�JOREDO�WHPSHUDWXUH�LQFUHDVH�WR D�
WHPSHUDWXUH�UDQJH�DURXQG �r& DERYH�SUH�LQGXVWULDO�OHYHOV�ZLWK�D�FHUWDLQ�SUREDELOLW\���

� 1'&�LV�D�WHUP�XVHG�XQGHU�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&��IRU�UHGXFWLRQV�LQ�JUHHQKRXVH�JDV��*+*��
HPLVVLRQV�WKDW�DOO�FRXQWULHV�WKDW�UDWLILHG�WKH�3DULV�$JUHHPHQW�KDYH�FRPPLWWHG�WR�DFKLHYH��3ULRU�WR�UDWLILFDWLRQ��1'&V�ZHUH�UHIHUUHG�WR�DV�
Ζ1'&V��ΖQWHQGHG�1DWLRQDO�'HWHUPLQHG�&RQWULEXWLRQV���IROORZLQJ�UDWLILFDWLRQ��WKH�ȊΖQWHQGHGȋ�KDV�EHHQ�GURSSHG��6HH�$SSHQGL[�� IRU�D�
GLVFXVVLRQ�RI�1'&�VFHQDULRV�

� 6FHQDULR�DQDO\VLV�GLIIHUV�IURP�WHFKQLTXHV�VXFK�DV�VHQVLWLYLW\�DQDO\VLV��IRUHFDVWLQJ�RU�YDOXH�DW�ULVN��9D5���6HQVLWLYLW\�DQDO\VLV�LV�WKH�SURFHVV�RI�
UHFDOFXODWLQJ�RXWFRPHV�XQGHU�DOWHUQDWLYH�DVVXPSWLRQV�WR�GHWHUPLQH�WKH�LPSDFW�RI�D�SDUWLFXODU�YDULDEOH��)RUHFDVWLQJ�LV�EDVHG�RQ�SDVW�DQG�
SUHVHQW�GDWD�DQG�DQDO\VLV�RI�WUHQGV��2IWHQ�LW�WDNHV�WKH�IRUP�RI�SUHGLFWLQJ�D�VLQJOH��PRVW�SUREDEOH�WUHQG�IRU�DQG�LQWR�WKH�IXWXUH��9DOXH�DW�ULVN�
PHDVXUHV�WKH�VL]H�RI�ILQDQFLDO�ORVV�WKDW�D�JLYHQ�SRUWIROLR�PLJKW�H[SHULHQFH�ZLWKLQ�D�JLYHQ�WLPH�KRUL]RQ�DQG�IRU�D�SDUWLFXODU�SUREDELOLW\��
&OLPDWH�9D5�KDV�D�ORQJ�WLPH�KRUL]RQ��PDQ\�\HDUV��FRPSDUHG�ZLWK�WKH�VKRUWHU�WLPH�KRUL]RQ�RI�VWDQGDUG�ILQDQFLDO�9D5�
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6FHQDULRV�VKRXOG�KDYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV��

���3ODXVLEOH��7KH�HYHQWV�LQ�WKH�VFHQDULR�VKRXOG�EH�SRVVLEOH�DQG�WKH�QDUUDWLYH�FUHGLEOH��L�H���WKH�
GHVFULSWLRQV�RI�ZKDW�KDSSHQHG��DQG�ZK\�DQG�KRZ�LW�KDSSHQHG� VKRXOG�EH�EHOLHYDEOH��

���'LVWLQFWLYH��(DFK�VFHQDULR�VKRXOG�IRFXV�RQ�D�GLIIHUHQW�FRPELQDWLRQ�RI�WKH�NH\�IDFWRUV�
6FHQDULRV�VKRXOG�EH�FOHDUO\�GLIIHUHQWLDWHG�LQ�VWUXFWXUH�DQG�LQ�PHVVDJH��QRW�YDULDWLRQV�RQ�D�
VLQJOH�WKHPH��0XOWLSOH�VFHQDULRV�VKRXOG�EH�XVHG�WR�H[SORUH�KRZ�GLIIHUHQW�SHUPXWDWLRQV�DQG�RU�
WHPSRUDO�GHYHORSPHQWV�RI�WKH�VDPH�NH\�IDFWRUV FDQ�\LHOG�YHU\�GLIIHUHQW�RXWFRPHV�

���&RQVLVWHQW��(DFK�VFHQDULR�VKRXOG�KDYH�VWURQJ�LQWHUQDO�ORJLF��7KH�JRDO�RI�VFHQDULR�DQDO\VLV�LV�
WR�H[SORUH�WKH�ZD\�WKDW�IDFWRUV LQWHUDFW��DQG�HDFK�DFWLRQ�VKRXOG�KDYH�D�UHDFWLRQ��1HLWKHU�DFWRUV�
QRU�H[WHUQDO�IDFWRUV�VKRXOG�FRPSOHWHO\�RYHUWXUQ�WKH�HYLGHQFH�RI�FXUUHQW�WUHQGV�DQG�SRVLWLRQV�
XQOHVV�ORJLFDO�H[SODQDWLRQV�IRU�WKRVH�FKDQJHV�DUH�D�FHQWUDO�SDUW�RI�WKH VFHQDULR��

���5HOHYDQW��(DFK�VFHQDULR��DQG�WKH�VHW�RI�VFHQDULRV�WDNHQ�DV�D�ZKROH��VKRXOG�FRQWULEXWH�
VSHFLILF�LQVLJKWV�LQWR�WKH�IXWXUH�WKDW�UHODWH�WR�VWUDWHJLF�DQG�RU�ILQDQFLDO�LPSOLFDWLRQV�RI�FOLPDWH�
UHODWHG�ULVNV�DQG�RSSRUWXQLWLHV��

���&KDOOHQJLQJ��6FHQDULRV�VKRXOG�FKDOOHQJH�FRQYHQWLRQDO�ZLVGRP�DQG�VLPSOLVWLF�DVVXPSWLRQV�
DERXW�WKH�IXWXUH��:KHQ�WKLQNLQJ�DERXW�WKH�PDMRU�VRXUFHV�RI�XQFHUWDLQW\��VFHQDULRV�VKRXOG�WU\�
WR�H[SORUH�DOWHUQDWLYHV�WKDW�ZLOO�VLJQLILFDQWO\�DOWHU�WKH�EDVLV�IRU�EXVLQHVV�DV�XVXDO�DVVXPSWLRQV��

7KH�7DVN�)RUFH�EHOLHYHV�WKDW�RUJDQL]DWLRQV�VKRXOG�XVH�D�UDQJH�RI�VFHQDULRV�WKDW�LOOXPLQDWH�
IXWXUH�H[SRVXUH�WR�ERWK�WUDQVLWLRQ�DQG�SK\VLFDO�FOLPDWH�UHODWHG ULVNV�DQG�RSSRUWXQLWLHV��ΖQ�
LGHQWLI\LQJ�VFHQDULRV�WKDW�PLJKW�ZRUN�EHVW��RUJDQL]DWLRQV�PD\�ZLVK�WR�PDNH�XVH�RI�H[LVWLQJ�
SXEOLFO\ DYDLODEOH�VFHQDULRV�DQG�PRGHOV�RU�WR�LQWHUQDOO\�GHYHORS�WKHLU�RZQ�VFHQDULRV�� 7KH�
DSSURDFK�WDNHQ�ZLOO�GHSHQG�RQ�DQ�RUJDQL]DWLRQȇV�QHHGV��UHVRXUFHV� DQG�FDSDELOLWLHV��$PRQJ�
WKH�UDQJH�RI�VFHQDULRV�XVHG��WKH�7DVN�)RUFH�EHOLHYHV�LW�LV�LPSRUWDQW�WKDW�RUJDQL]DWLRQV�LQFOXGH�
D�VFHQDULR FRQVLVWHQW�ZLWK�D��r& SDWKZD\�JLYHQ�WKH�DJUHHG�LQWHUQDWLRQDO�FOLPDWH�FKDQJH�
FRPPLWPHQWV�

�� +RZ�DUH�2UJDQL]DWLRQV�8VLQJ�&OLPDWH�5HODWHG�6FHQDULR�$QDO\VLV"
$�QXPEHU�RI�RUJDQL]DWLRQV KDYH�XVHG�VFHQDULR�DQDO\VLV�WR�LQIRUP�WKHLU�VWUDWHJLF�WKLQNLQJ�DQG�
VWUDWHJ\�IRUPXODWLRQ��6FHQDULR�DQDO\VLV�LQ�D�EXVLQHVV�FRQWH[W�ZDV�RULJLQDOO\�HVWDEOLVKHG�E\�
5R\DO�'XWFK 6KHOO�� ZKLFK�KDV�XVHG�VFHQDULRV�VLQFH�WKH�HDUO\�����V�DV�SDUW�RI�D�SURFHVV�IRU�
JHQHUDWLQJ�DQG�HYDOXDWLQJ�LWV�VWUDWHJLF�RSWLRQV� 6LQFH�WKHQ� PDQ\�RWKHU�ILUPV�KDYH XQGHUWDNHQ�
DQG EHQHILWHG IURP�VFHQDULR�DQDO\VLV��

7KH�DSSOLFDWLRQ�RI�VFHQDULR�DQDO\VLV WR�FOLPDWH�UHODWHG�LVVXHV�E\�EXVLQHVVHV��KRZHYHU��LV�D�
UHODWLYHO\�QHZ�SKHQRPHQRQ��1RQ�ILQDQFLDO�FRPSDQLHV��VXFK�DV�%+3�%LOOLWRQ��6WDWRLO��
&RQRFR3KLOOLSV��DQG�*OHQFRUH��XVH�VFHQDULR�DQDO\VLV�WR�DVVHVV�KRZ�FOLPDWH�FKDQJH�PD\�DIIHFW�
WKHLU�EXVLQHVVHV�� 6FHQDULR�DQDO\VLV��IRU�H[DPSOH��HQDEOHV�&RQRFR3KLOOLSV�WR�XQGHUVWDQG�WKH�
UDQJH�RI�ULVNV�DVVRFLDWHG�ZLWK�YDULRXV�*+*�UHGXFWLRQ�VFHQDULRV��WHVW�LWV�FXUUHQW�SRUWIROLR�RI�

� -�1��0DDFN��6FHQDULR�DQDO\VLV��D�WRRO�IRU�WDVN�PDQDJHUV��6RFLDO�$QDO\VLV��VHOHFWHG�WRROV�DQG�WHFKQLTXHV��6RFLDO�'HYHORSPHQW�3DSHUV��1XPEHU
����WKH�:RUOG�%DQN��-XQH�������:DVKLQJWRQ��'&�

� 7KH�GLIIHUHQW�SXEOLFO\ DYDLODEOH�VFHQDULRV�DUH�GLVFXVVHG�LQ�$SSHQGL[���
� 3DXO�-�+��6KRHPDNHU DQG�&RUQHOLXV�$�-�0��YDQ�GHU�+HLMGHQ���ΖQWHJUDWLQJ�VFHQDULRV�LQWR�VWUDWHJLF�SODQQLQJ�DW�5R\DO�'XWFK�6KHOO���3ODQQLQJ�

5HYLHZ� 9RO�����ΖVVXH�����SS��������������
� &OLPDWH�&KDQJH��3RUWIROLR�$QDO\VLV��%+3�%LOOLWRQ��������9LHZV�$IWHU�3DULV��%+3�%LOOLWRQ��������(QHUJ\�3HUVSHFWLYHV�������/RQJ�7HUP�0DFUR�DQG�

0DUNHW�2XWORRN��6WDWRLO��6FHQDULRV�LQ�WKH�FDSLWDO�DOORFDWLRQ�SURFHVV��&RQRFR3KLOOLSV��&OLPDWH�FKDQJH�FRQVLGHUDWLRQV�IRU�RXU�
EXVLQHVV� *OHQFRUH�������
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DVVHWV�DQG�LQYHVWPHQW�RSSRUWXQLWLHV�DJDLQVW�WKHVH�VFHQDULRV��DQG�DVVHVV�ZKHUH�ZHDNQHVVHV�
PD\�H[LVW��DVVLVWLQJ�ZLWK�FDSLWDO�DOORFDWLRQ�SULRULWL]DWLRQ��

)LQDQFLDO�LQVWLWXWLRQV�DOVR�FRQGXFW�VFHQDULR�DQDO\VLV�WR�WHVW�WKH�UHVLOLHQF\�RI�WKHLU�SRUWIROLRV�
DJDLQVW�D�UDQJH�RI�LVVXHV��LQFOXGLQJ�FOLPDWH�FKDQJH��)RU�H[DPSOH��SHQVLRQ�IXQGV��VXFK�DV�
&DO6756��1HZ <RUN�6WDWH�&RPPRQ�5HWLUHPHQW�)XQG��1<6&5)���DQG�WKH�(QYLURQPHQW�$JHQF\�
3HQVLRQ�)XQG��($3)���DQG�DVVHW�PDQDJHUV��VXFK�DV�3**0��KDYH�FRQGXFWHG�VFHQDULR�DQDO\VHV�
RI�WKHLU�LQYHVWPHQW�ULVN��7KH�ΖQGXVWULDO�DQG�&RPPHUFLDO�%DQN�RI�&KLQD��Ζ&%&��DOVR�UHFHQWO\�
DVVHVVHG�WKH�LPSDFW�RI�HQYLURQPHQWDO�IDFWRUV�RQ�WKH�FUHGLW�ULVN�RI�LWV�ORDQV�XVLQJ�D�VWUHVV�
WHVWLQJ�DSSURDFK��D�IRUP�RI�VFHQDULR�DQDO\VLV��� $SSHQGL[�� DQG�$SSHQGL[�� SURYLGH OLQNV�WR�
WKHVH�DQG�RWKHU�H[DPSOHV��

& 'HYHORSLQJ�DQG�$SSO\LQJ�6FHQDULR�$QDO\VLV

2UJDQL]DWLRQV�MXVW�EHJLQQLQJ�WR�XVH�VFHQDULR�DQDO\VLV PD\�FKRRVH�WR�VWDUW�ZLWK�TXDOLWDWLYH�
VFHQDULR�QDUUDWLYHV�RU�VWRU\OLQHV�WR�KHOS�PDQDJHPHQW�H[SORUH�WKH�SRWHQWLDO�UDQJH�RI�FOLPDWH�
FKDQJH�LPSOLFDWLRQV�IRU�WKH�RUJDQL]DWLRQ��� $V�DQ�RUJDQL]DWLRQ�JDLQV H[SHULHQFH�ZLWK�
TXDOLWDWLYH�VFHQDULR�DQDO\VLV��WKH�VFHQDULRV�DQG�DVVRFLDWHG�DQDO\VLV�RI�GHYHORSPHQW�SDWKV�FDQ�
XVH�TXDQWLWDWLYH�LQIRUPDWLRQ�WR�LOOXVWUDWH SRWHQWLDO�SDWKZD\V�DQG�RXWFRPHV��)RU�RUJDQL]DWLRQV�
ZLWK�VLJQLILFDQW�H[SHULHQFH�FRQGXFWLQJ�VFHQDULR�DQDO\VLV��JUHDWHU�ULJRU�DQG�VRSKLVWLFDWLRQ�LQ�
WKH�XVH�RI�GDWD�VHWV�DQG�TXDQWLWDWLYH�PRGHOV�DQG�DQDO\VLV�PD\�EH�ZDUUDQWHG��4XDQWLWDWLYH�
DSSURDFKHV�PD\�EH�DFKLHYHG�E\�XVLQJ�H[LVWLQJ�H[WHUQDO�VFHQDULRV�DQG�PRGHOV��H�J���WKRVH�
SURYLGHG�E\�WKLUG�SDUW\�SURYLGHUV��RU�E\�RUJDQL]DWLRQV�GHYHORSLQJ�WKHLU�RZQ��LQ�KRXVH�
PRGHOLQJ�FDSDELOLWLHV��7KH�FKRLFH�RI�DSSURDFK�ZLOO�GHSHQG�RQ�DQ�RUJDQL]DWLRQȇV�QHHGV��
UHVRXUFHV��DQG�FDSDELOLWLHV��2UJDQL]DWLRQV�WKDW�DUH�OLNHO\�WR�EH�VLJQLILFDQWO\�LPSDFWHG�E\�
FOLPDWH�UHODWHG�WUDQVLWLRQ�DQG�RU�SK\VLFDO�ULVNV�VKRXOG�FRQVLGHU�VRPH�OHYHO�RI�TXDQWLWDWLYH�
VFHQDULR�DQDO\VLV�

2UJDQL]DWLRQV�VKRXOG�LQFOXGH VFHQDULR�DQDO\VLV�DV�SDUW�RI�WKHLU�VWUDWHJLF�SODQQLQJ�DQG�RU
HQWHUSULVH�ULVN�PDQDJHPHQW�SURFHVVHV�E\�

� LGHQWLI\LQJ�DQG�GHILQLQJ�D�UDQJH�RI�VFHQDULRV��LQFOXGLQJ�D��r& VFHQDULR��WKDW�SURYLGH�D�
UHDVRQDEOH GLYHUVLW\�RI�SRWHQWLDO�IXWXUH�FOLPDWH�VWDWHV�

� HYDOXDWLQJ�WKH�SRWHQWLDO�UHVLOLHQF\�RI�WKHLU�VWUDWHJLF�SODQV�WR�WKH�UDQJH�RI�VFHQDULRV� DQG

� XVLQJ�WKLV�DVVHVVPHQW��LGHQWLI\�RSWLRQV�IRU�LQFUHDVLQJ�WKH�RUJDQL]DWLRQȇV�VWUDWHJLF�DQG�
EXVLQHVV�UHVLOLHQF\�WR SODXVLEOH�FOLPDWH�UHODWHG ULVNV�DQG�RSSRUWXQLWLHV�WKURXJK�
DGMXVWPHQWV�WR VWUDWHJLF�DQG�ILQDQFLDO�SODQV�

2YHU�WLPH��RUJDQL]DWLRQV�FDQ�LPSURYH�GLVFORVXUH�WKURXJK GRFXPHQWLQJ�

� PDQDJHPHQWȇV�DVVHVVPHQW RI�WKH�UHVLOLHQF\�RI�LWV�VWUDWHJLF�SODQV�WR�FOLPDWH�FKDQJH�

� WKH�UDQJH�RI�VFHQDULRV�XVHG�WR�LQIRUP�PDQDJHPHQWȇV�DVVHVVPHQW��LQFOXGLQJ�NH\�LQSXWV��
DVVXPSWLRQV��DQG�DQDO\WLFDO�PHWKRGV�DQG�RXWSXWV��LQFOXGLQJ�SRWHQWLDO�EXVLQHVV�LPSDFWV�
DQG�PDQDJHPHQW�UHVSRQVHV�WR�WKHP�� DQG

� WKH�VHQVLWLYLW\�RI�WKH�UHVXOWV�WR�NH\�DVVXPSWLRQV�

� 6FHQDULRV�LQ�WKH�FDSLWDO�DOORFDWLRQ�SURFHVV��&RQRFR3KLOOLSV�
�� ΖPSDFW�RI�(QYLURQPHQWDO�)DFWRUV�RQ�&UHGLW�5LVN�RI�&RPPHUFLDO�%DQNV��Ζ&%&�
�� 5RXQVHYHOO��0DUN�'��DQG�0DUF�-��0HW]JHU���������'HYHORSLQJ�TXDOLWDWLYH�VFHQDULR�VWRU\OLQHV�IRU�HQYLURQPHQWDO�FKDQJH�DVVHVVPHQW��:Ζ5(V�

&OLPDWH�&KDQJH�������������
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�� &RQVLGHUDWLRQV�IRU�%XLOGLQJ�&OLPDWH�&KDQJH�LQWR�6FHQDULR�$QDO\VLV
5HFRJQL]LQJ�WKH�EHQHILWV�RI�VFHQDULR�DQDO\VLV�DQG�WKH�QHHG�WR�PLQLPL]H�LPSOHPHQWDWLRQ�FRVWV��
RUJDQL]DWLRQV�XQGHUWDNLQJ�VFHQDULR�DQDO\VLV�IRU�WKH�ILUVW�WLPH�PD\�ZDQW�WR�FRQVLGHU�VWDUWLQJ�
ZLWK�D�VLPSOH��\HW�UREXVW��SURFHVV�IRU LQFRUSRUDWLQJ�FOLPDWH�UHODWHG�FRQVLGHUDWLRQV�LQWR�WKHLU�
VFHQDULRV�

)LUVW��DQ�RUJDQL]DWLRQ�PD\�ZDQW�WR�IDPLOLDUL]H�LWVHOI�ZLWK�UHOHYDQW�VFHQDULRV�GHYHORSHG�E\�WKH�
Ζ($�DQG�WKH�Ζ3&&���7KH�VFHQDULRV�GHYHORSHG�E\�WKHVH�WZR�RUJDQL]DWLRQV�KDYH�ORQJ�EHHQ�XVHG�
E\�VFLHQWLVWV�DQG�SROLF\�DQDO\VWV�WR�DVVHVV�IXWXUH�YXOQHUDELOLW\�WR�FOLPDWH�FKDQJH��3URGXFLQJ�
WKHVH�VFHQDULRV�UHTXLUHV�HVWLPDWHV�RI�IXWXUH�SRSXODWLRQ�OHYHOV��HFRQRPLF�DFWLYLW\��WKH�VWUXFWXUH�
RI�JRYHUQDQFH��VRFLDO�YDOXHV��DQG�SDWWHUQV�RI�WHFKQRORJLFDO�FKDQJH DQG�KHQFH�FDQ�VHUYH�DV�
ȊPHWD�VFHQDULRVȋ�WR�SURYLGH�DQ�RYHUDOO�FRQWH[W�DQG�VHW�RI�PDFUR WUHQGV�IRU�WKH�GHYHORSPHQW�RI�
FRPSDQ\�RU�VHFWRU�VSHFLILF�VFHQDULRV� $SSHQGL[�� SURYLGHV�D�PRUH�LQ�GHSWK�GLVFXVVLRQ�RI�WKH�
Ζ($�DQG�Ζ3&&�VFHQDULRV�

6HFRQG��DQ�RUJDQL]DWLRQ�QHHGV�WR�XQGHUVWDQG�WKH�QDWXUH�RI�WKH�FOLPDWH�UHODWHG ULVNV�DQG�
RSSRUWXQLWLHV�LW�PD\�IDFH��(DFK�RUJDQL]DWLRQ�IDFHV�D�GLIIHUHQW�EOHQG�RI�FOLPDWH�UHODWHG�ULVNV�
DQG�RSSRUWXQLWLHV��7KH�EXVLQHVV�LPSDFWV�UHODWHG�WR�FOLPDWH�FKDQJH�PD\�YDU\�VLJQLILFDQWO\�
GHSHQGLQJ�RQ�WKH�LQGXVWU\�DQG�HFRQRPLF�VHFWRU�V��VXE�VHFWRU�V��LQ�ZKLFK�DQ�RUJDQL]DWLRQ�
RSHUDWHV��%XVLQHVV�LPSDFWV�PD\�DOVR�YDU\�VLJQLILFDQWO\�GHSHQGLQJ�RQ WKH�IROORZLQJ�

� WKH�JHRJUDSKLF�ORFDWLRQ�RI�WKH�RUJDQL]DWLRQȇV�YDOXH�FKDLQ��ERWK�XSVWUHDP�DQG�
GRZQVWUHDP��

� WKH�RUJDQL]DWLRQȇV�DVVHWV�DQG�QDWXUH�RI�RSHUDWLRQV�

� WKH�VWUXFWXUH�DQG�G\QDPLFV�RI�WKH�RUJDQL]DWLRQȇV�VXSSO\�DQG�GHPDQG�PDUNHWV�

� WKH�RUJDQL]DWLRQȇV�FXVWRPHUV��DQG�

� WKH�RUJDQL]DWLRQȇV�RWKHU�NH\�VWDNHKROGHUV�

)RU�LQYHVWRUV��VFHQDULR�DQDO\VLV�PD\�EH�DSSOLHG�LQ�GLIIHUHQW�ZD\V��GHSHQGLQJ�RQ�WKH�QDWXUH�RI�
WKH�DVVHW�V��EHLQJ�FRQVLGHUHG��)RU�H[DPSOH��VRPH�LQYHVWRUV�PD\�GHYHORS�HQHUJ\�WUDQVLWLRQ�
SDWKZD\V�WKDW WKH\�EHOLHYH�WR�EH�HLWKHU�RSWLPDO�DQG�RU�OLNHO\�DQG�XVH�WKRVH�SDWKZD\V�WR�
PHDVXUH�LQGLYLGXDO�SRWHQWLDO�LQYHVWPHQWV�DQG�GULYH�HQJDJHPHQW�DFWLYLWLHV��2WKHU�LQYHVWRUV�
PD\�FRQVLGHU�KRZ�FOLPDWH�UHODWHG VFHQDULRV�UHODWH�WR�WKH�IXWXUH�SHUIRUPDQFH�RI�SDUWLFXODU�
VHFWRUV��UHJLRQV� RU�DVVHW�FODVVHV��7KH�UHVXOWV�PD\�VKRZ�WKDW�VRPH�SRUWLRQV�RI�D�SRUWIROLR�DUH�
VHW�WR�EHQHILW�IURP�D�SDUWLFXODU�VFHQDULR��ZKLOH�RWKHUV�IDFH�D�ORVV�LQ�YDOXH��6XFK�UHVXOWV��ZKLOH�
QRW�FRQFOXVLYH��FDQ�EH�D�XVHIXO�DGGLWLRQDO�IDFWRU�LQ�GHWHUPLQLQJ�ZKHUH�WR�SULRULWL]H�ULVN�
PDQDJHPHQW�DFWLYLWLHV�DQG�ZKHUH�WR�FRQVLGHU�PDNLQJ�DGGLWLRQDO�DOORFDWLRQV�

0DQ\�RUJDQL]DWLRQV�DOUHDG\�GLVFORVH�WKHLU�YLHZV�RQ FOLPDWH�UHODWHG�ULVNV�DQG�RSSRUWXQLWLHV�DW�D�
KLJK��TXDOLWDWLYH�OHYHO��7KH�7DVN�)RUFHȇV�ILQDO UHSRUW EULHIO\�GHVFULEHV VHYHUDO IUDPHZRUNV�IRU�
UHSRUWLQJ�FOLPDWH�UHODWHG LQIRUPDWLRQ��PDQ\�RI�ZKLFK LQFOXGH�GLVFORVXUHV�DURXQG�ULVNV�DQG�
RSSRUWXQLWLHV� 6XFK�LQIRUPDWLRQ SURYLGHV�D�VWDUWLQJ�SRLQW�IRU�VFHQDULR�DQDO\VLV�DQG�IRU�IXUWKHU�
GLVFORVXUH��

�� 7KHVH�VFHQDULRV�FDQ�EH�EURDGO\�DVVLJQHG�LQWR�WZR�FDWHJRULHV������VFHQDULRV�WKDW�DUWLFXODWH�GLIIHUHQW�SDWKZD\V�LQ�WKH�HQHUJ\�DQG�HFRQRPLF�
V\VWHP�WKDW�ZRXOG�UHVXOW�LQ�D�FHUWDLQ�OHYHO�RU�WUDMHFWRU\�RI�*+*�HPLVVLRQV�DQG�UHVXOWLQJ�*+*�FRQFHQWUDWLRQV�LQ�WKH�DWPRVSKHUH �WUDQVLWLRQ�
VFHQDULRV� DQG�����VFHQDULRV�WKDW�DUWLFXODWH�GLIIHUHQW�SDWKZD\V�WKDW�DFFRXQW�IRU�SK\VLFDO�FKDQJHV�DULVLQJ�IURP�GLIIHUHQW�OHYHOV�RI�*+*�
FRQFHQWUDWLRQV �SK\VLFDO�ULVN�VFHQDULRV��
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)LJXUH�� SURYLGHV�D�VXPPDU\�RI�WKH�W\SLFDO�FDWHJRULHV�RI�FOLPDWH�UHODWHG�ULVNV�DQG�
RSSRUWXQLWLHV�DQ�RUJDQL]DWLRQ�VKRXOG�FRQVLGHU�ZKHQ�DSSO\LQJ�VFHQDULR�DQDO\VLV� )LJXUH�� �S�����
SUHVHQWV�DQ�LQGLFDWLYH�SURFHVV�IRU�DSSO\LQJ�FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV��UHIOHFWLQJ�WKRVH
FOLPDWH�UHODWHG�ULVNV DQG�RSSRUWXQLWLHV�

)LJXUH��

7\SLFDO�&DWHJRULHV�RI�&OLPDWH�5HODWHG�5LVNV�DQG�2SSRUWXQLWLHV

0DUNHW�DQG�7HFKQRORJ\�6KLIWV

3ROLFLHV�DQG�LQYHVWPHQWV�WR�GHOLYHU�D�ORZ�
FDUERQ�HPLVVLRQV�HFRQRP\�

വ 5HGXFHG�PDUNHW�GHPDQG�IRU�KLJKHU�
FDUERQ�SURGXFWV�FRPPRGLWLHV

വ ΖQFUHDVHG�GHPDQG�IRU�HQHUJ\�HIILFLHQW��
ORZHU�FDUERQ�SURGXFWV�DQG�VHUYLFHV

വ 1HZ�WHFKQRORJLHV�WKDW�GLVUXSW�PDUNHWV

5HSXWDWLRQ

*URZLQJ�H[SHFWDWLRQV�IRU�UHVSRQVLEOH�
FRQGXFW�IURP�VWDNHKROGHUV��LQFOXGLQJ�
LQYHVWRUV��OHQGHUV��DQG�FRQVXPHUV�

വ 2SSRUWXQLW\�WR�HQKDQFH�UHSXWDWLRQ�DQG�
EUDQG�YDOXH

വ 5LVN�RI�ORVV�RI�WUXVW�DQG�FRQILGHQFH�LQ�
PDQDJHPHQW

3ROLF\�DQG�/HJDO

$Q�HYROYLQJ�SDWFKZRUN�RI�UHTXLUHPHQWV�DW�
LQWHUQDWLRQDO��QDWLRQDO��DQG�VWDWH�OHYHO�

വ ΖQFUHDVHG�LQSXW�RSHUDWLQJ�FRVWV�IRU�KLJK�
FDUERQ�DFWLYLWLHV

വ 7KUHDWV�WR�VHFXULQJ�OLFHQVH�WR�RSHUDWH�
IRU�KLJK�FDUERQ�DFWLYLWLHV

വ (PHUJLQJ�FRQFHUQ�DERXW�OLDELOLWLHV

3K\VLFDO�5LVNV

&KURQLF�FKDQJHV�DQG�PRUH�IUHTXHQW�DQG�
VHYHUH�H[WUHPHV RI�FOLPDWH�

വ ΖQFUHDVHG�EXVLQHVV�LQWHUUXSWLRQ�DQG�
GDPDJH�DFURVV�RSHUDWLRQV�DQG�VXSSO\�
FKDLQV�ZLWK�FRQVHTXHQFHV�IRU�LQSXW�
FRVWV��UHYHQXHV��DVVHW�YDOXHV��DQG�
LQVXUDQFH�FODLPV

6RXUFHV�
&'3� Ȋ&OLPDWH�&KDQJH�4XHVWLRQQDLUH�ȋ�������

7DVN�)RUFH�RQ�&OLPDWH�UHODWHG�)LQDQFLDO�'LVFORVXUHV��)LQDO�5HSRUW��5HFRPPHQGDWLRQV�RI�WKH�7DVN�)RUFH�RQ�
&OLPDWH�UHODWHG�)LQDQFLDO�'LVFORVXUHV� -XQH�������
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$�3URFHVV�IRU�$SSO\LQJ�6FHQDULR�$QDO\VLV WR�&OLPDWH�5HODWHG 5LVNV�DQG�2SSRUWXQLWLHV

(QVXUH�JRYHUQDQFH LV�LQ�SODFH��ΖQWHJUDWH�VFHQDULR�DQDO\VLV�LQWR�VWUDWHJLF�SODQQLQJ�DQG�RU�HQWHUSULVH�ULVN�PDQDJHPHQW�SURFHVVHV��$VVLJQ�RYHUVLJKW�WR�
UHOHYDQW�ERDUG�FRPPLWWHHV�VXE�FRPPLWWHHV��ΖGHQWLI\�ZKLFK�LQWHUQDO��DQG�H[WHUQDO��VWDNHKROGHUV�WR�LQYROYH�DQG�KRZ�

'RFXPHQW�DQG�GLVFORVH� 'RFXPHQW�WKH�SURFHVV��FRPPXQLFDWH�WR�UHOHYDQW�SDUWLHV��EH�SUHSDUHG�WR�GLVFORVH�NH\�LQSXWV��DVVXPSWLRQV��DQDO\WLFDO�PHWKRGV��
RXWSXWV��DQG�SRWHQWLDO�PDQDJHPHQW�UHVSRQVHV�

$VVHVV�PDWHULDOLW\�RI�
FOLPDWH�UHODWHG�ULVNV

:KDW�DUH�WKH�FXUUHQW�DQG�
DQWLFLSDWHG�RUJDQL]DWLRQDO�
H[SRVXUHV�WR�FOLPDWH�UHODWHG�
ULVNV�DQG�RSSRUWXQLWLHV"�'R�
WKHVH�KDYH�WKH�SRWHQWLDO�WR�
EH�PDWHULDO�LQ�WKH�IXWXUH"�
$UH�RUJDQL]DWLRQDO�
VWDNHKROGHUV�FRQFHUQHG"

ΖGHQWLI\�DQG�GHILQH�UDQJH�
RI�VFHQDULRV

:KDW�VFHQDULRV��DQG�
QDUUDWLYHV��DUH�DSSURSULDWH��
JLYHQ�WKH�H[SRVXUHV"�
&RQVLGHU�LQSXW�SDUDPHWHUV��
DVVXPSWLRQV��DQG�DQDO\WLFDO�
FKRLFHV��:KDW�UHIHUHQFH�
VFHQDULR�V��VKRXOG�EH�XVHG"

(YDOXDWH�EXVLQHVV�LPSDFWV

(YDOXDWH�WKH�SRWHQWLDO�HIIHFWV�
RQ�WKH�RUJDQL]DWLRQȇV�
VWUDWHJLF�DQG�ILQDQFLDO�
SRVLWLRQ�XQGHU�HDFK�RI�WKH�
GHILQHG�VFHQDULRV��ΖGHQWLI\�
NH\�VHQVLWLYLWLHV��

ΖGHQWLI\�SRWHQWLDO�
UHVSRQVHV

8VH�WKH�UHVXOWV�WR�LGHQWLI\�
DSSOLFDEOH��UHDOLVWLF�GHFLVLRQV�
WR�PDQDJH�WKH�LGHQWLILHG�
ULVNV�DQG�RSSRUWXQLWLHV��
:KDW�DGMXVWPHQWV�WR�
VWUDWHJLF�ILQDQFLDO�SODQV�
ZRXOG�EH�QHHGHG"

0DUNHW�DQG�
7HFKQRORJ\�

6KLIWV
5HSXWDWLRQ

3ROLF\�DQG�
/HJDO

3K\VLFDO�
5LVNV

6FHQDULRV�LQFOXVLYH�RI�D�
UDQJH�RI�WUDQVLWLRQ�DQG�
SK\VLFDO�ULVNV�UHOHYDQW�WR�

WKH�RUJDQL]DWLRQ

ΖPSDFW�RQ�
x ΖQSXW�FRVWV
x 2SHUDWLQJ�FRVWV
x 5HYHQXHV
x 6XSSO\�FKDLQ
x %XVLQHVV�LQWHUUXSWLRQ
x 7LPLQJ

5HVSRQVHV�PLJKW�LQFOXGH

x &KDQJHV�WR�EXVLQHVV�PRGHO

x &KDQJHV�WR�SRUWIROLR�PL[

x ΖQYHVWPHQWV�LQ�FDSDELOLWLHV�
DQG�WHFKQRORJLHV
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$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

�� $QDO\WLFDO�&KRLFHV�LQ�6FHQDULR�$QDO\VLV
ΖQ�FRQVWUXFWLQJ�VFHQDULRV�DQG�FRQGXFWLQJ�VFHQDULR�DQDO\VLV��RUJDQL]DWLRQV�IDFH�D�QXPEHU�RI�
FKRLFHV DQG�FRQVLGHUDWLRQV��7KHVH�ZLOO�DIIHFW�ZKHWKHU�VFHQDULRV�DUH�DSSOLHG�FRQVLVWHQWO\��
DQDO\VHV�DQG�GLVFORVXUHV�DUH�FRPSDUDEOH��DQG�WKH�SURFHVV�LV�HIILFLHQWO\�DSSOLHG�

7KUHH�PDMRU�FDWHJRULHV�RI�FRQVLGHUDWLRQV�DUH�

� 3DUDPHWHUV 8VHG �H�J���GLVFRXQW�UDWH��*'3��RWKHU�PDFUR�HFRQRPLF�YDULDEOHV��
GHPRJUDSKLF�YDULDEOHV�

� $VVXPSWLRQV 0DGH �H�J���DVVXPSWLRQV�UHODWHG�WR�SROLF\�FKDQJHV��WHFKQRORJ\�
GHYHORSPHQW�GHSOR\PHQW� HQHUJ\�PL[��SULFH�RI�NH\�FRPPRGLWLHV�RU�LQSXWV�
JHRJUDSKLFDO�WDLORULQJ�RI�WUDQVLWLRQDO�DQG�SK\VLFDO�LPSDFWV� DQG WLPLQJ�RI�SRWHQWLDO�
LPSDFWV�

� $QDO\WLFDO�&KRLFHV��H�J���FKRLFH�RI�VFHQDULRV��WLPH�KRUL]RQV��VXSSRUWLQJ�GDWD�DQG�
PRGHOV�

$OO�VFHQDULRV��LQFOXGLQJ�FOLPDWH�UHODWHG�VFHQDULRV��FRQWDLQ�D�VHULHV�RI�FULWLFDO�SDUDPHWHUV�DQG�
DVVXPSWLRQV�WKDW�GHILQH�WKH�NH\�GULYHUV�DQG�GHYHORSPHQW�SDWKZD\V�RYHU�WKH�VFHQDULRȇV�
WLPHIUDPH� 2UJDQL]DWLRQV�VKRXOG�ILUVW�HQGHDYRU�WR�LGHQWLI\�DQG�XQGHUVWDQG�WKH�NH\�GULYHUV�RI�
WKHLU�EXVLQHVV�SHUIRUPDQFH�DQG�ORRN�WR�EXLOG�WKHVH�LQWR�WKHLU�VFHQDULRV��)LJXUH�� �S�����RXWOLQHV�
VHYHUDO FOLPDWH�FKDQJH�SDUDPHWHUV�WKDW�PD\�KDYH�D�PDWHULDO�LPSDFW�RQ�RUJDQL]DWLRQVȇ�
EXVLQHVV�SHUIRUPDQFH��)LJXUH�� �S�����PD\�DOVR�VHUYH�DV�D�URDGPDS�IRU�LQYHVWRUV�DQG�RWKHU�
VWDNHKROGHUV�LQ�DQDO\]LQJ�RUJDQL]DWLRQVȇ�GLVFORVXUHV�DURXQG�VFHQDULR�DQDO\VLV�

2UJDQL]DWLRQV�VKRXOG�FDUHIXOO\�FRQVLGHU�WKH�NH\�SDUDPHWHUV��DVVXPSWLRQV� DQG�RWKHU�DQDO\WLFDO�
FKRLFHV�PDGH�GXULQJ�VFHQDULR�DQDO\VLV�DV�ZHOO�DV�WKH�SRWHQWLDO�LPSDFWV�RU�HIIHFWV�WKDW�DUH�
LGHQWLILHG�DQG�KRZ�WKRVH�UHVXOWV�DUH�FRQVLGHUHG�E\�PDQDJHPHQW��2UJDQL]DWLRQV�VKRXOG�
FRQVLGHU�GLVFORVLQJ�WKLV�LQIRUPDWLRQ�ZKHUH�DSSURSULDWH� ΖQ�SDUWLFXODU��RUJDQL]DWLRQV�DUH�
HQFRXUDJHG�WR�GLVFORVH�WKH�DSSURDFK�XVHG�IRU�VHOHFWLQJ�VFHQDULRV XVHG�DV�ZHOO�DV�WKH�
XQGHUO\LQJ�DVVXPSWLRQV�IRU�HDFK�VFHQDULR UHJDUGLQJ�KRZ�D�SDUWLFXODU�SDWKZD\�PLJKW�GHYHORS�
�H�J���HPHUJHQFH�DQG�GHSOR\PHQW�RI�NH\�WHFKQRORJLHV��SROLF\ GHYHORSPHQWV�DQG�WLPLQJ��
JHRSROLWLFDO�HQYLURQPHQW�DURXQG�FOLPDWH�SROLFLHV���7KLV�LQIRUPDWLRQ ZLOO�EH�LPSRUWDQW�IRU�DQ�
RUJDQL]DWLRQ�WR�GLVFORVH�DQG�GLVFXVV��LQFOXGLQJ�WKH�VHQVLWLYLW\�RI�YDULRXV�DVVXPSWLRQV�WR�
FKDQJHV�LQ�NH\�SDUDPHWHUV�VXFK�DV�FDUERQ�SULFHV��LQSXW�SULFHV��FXVWRPHU�SUHIHUHQFHV��HWF���VR�
WKDW�LQYHVWRUV�DQG�RWKHU�VWDNHKROGHUV�KDYH�D�FOHDU�XQGHUVWDQGLQJ�RI�WKH�VFHQDULR�SURFHVVȃ
QRW�RQO\�WKH�RXWFRPHV�HDFK VFHQDULR�GHVFULEHV��EXW�WKH�SDWKZD\�HQYLVLRQHG�E\�DQ�
RUJDQL]DWLRQ�WKDW�OHDGV�WR�WKDW�RXWFRPH��L�H���WKH�KRZ�DQG�ZK\�RI�WKRVH�RXWFRPHV��

7UDQVSDUHQF\�DURXQG�NH\�SDUDPHWHUV��DVVXPSWLRQV� DQG�DQDO\WLFDO�FKRLFHV ZLOO�KHOS�WR�VXSSRUW�
FRPSDUDELOLW\�RI�UHVXOWV�EHWZHHQ�GLIIHUHQW�VFHQDULRV�XVHG�E\�DQ�RUJDQL]DWLRQ�DQG�DFURVV�
RUJDQL]DWLRQV��ΖQ�WXUQ��WKLV�ZLOO�VXSSRUW�WKH�HYDOXDWLRQ��E\�DQDO\VWV�DQG�LQYHVWRUV��RI�WKH�
UREXVWQHVV�RI�RUJDQL]DWLRQVȇ�VWUDWHJLHV�DFURVV�D UDQJH�RI�SODXVLEOH�LPSDFWV��WKHUHE\�
VXSSRUWLQJ�EHWWHU�ULVN�DQG�FDSLWDO�DOORFDWLRQ GHFLVLRQV�

*LYHQ�WKH�QXPEHU�RI�YDULDEOHV�DQG�DQDO\WLFDO�DSSURDFKHV�WR�VFHQDULR�DQDO\VLV��WKHUH�FDQ EH�D�
ZLGH�UDQJH�RI�VFHQDULRV�WKDW�GHVFULEH�YDULRXV�RXWFRPHV��*LYHQ�WKLV��GLUHFW�FRPSDUDELOLW\�
DFURVV�RUJDQL]DWLRQV�LV�OLNHO\�WR�EH�D�YHU\�UHDO�FKDOOHQJH��7KLV�XQGHUSLQV�WKH�LPSRUWDQFH�RI�
WUDQVSDUHQF\�DFURVV�WKH�WKUHH�FDWHJRULHV�RI�FRQVLGHUDWLRQV��.HHSLQJ�LQ�PLQG�WKDW�LPSURYHG�
GLVFORVXUH�DQG�WUDQVSDUHQF\�DUH�LPSRUWDQW�IRU�FRPSDUDELOLW\��RUJDQL]DWLRQV�VKRXOG�FRQVLGHU�
GLVFORVLQJ�DV�PDQ\�RI�WKHVH�FRQVLGHUDWLRQV DV�SRVVLEOH�DQG�HQGHDYRU�WR�LQFUHDVH�WKHLU�OHYHOV�RI�
GLVFORVXUH�RYHU�WLPH�
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.H\�&RQVLGHUDWLRQV��3DUDPHWHUV��$VVXPSWLRQV��$QDO\WLFDO�&KRLFHV� DQG�ΖPSDFWV�

3DUDPHWHUV�$VVXPSWLRQV $QDO\WLFDO�&KRLFHV %XVLQHVV�ΖPSDFWV�(IIHFWV

'LVFRXQW�UDWH Ȃ ZKDW�GLVFRXQW�UDWH�GRHV�WKH�
RUJDQL]DWLRQ DSSO\�WR�GLVFRXQW�IXWXUH�YDOXH"

&DUERQ�SULFH Ȃ ZKDW�DVVXPSWLRQV�DUH�PDGH�DERXW�KRZ�
FDUERQ�SULFH�V��ZRXOG�GHYHORS�RYHU�WLPH��ZLWKLQ�WD[�
DQG�RU�HPLVVLRQV�WUDGLQJ�IUDPHZRUNV���JHRJUDSKLF�
VFRSH�RI�LPSOHPHQWDWLRQ��ZKHWKHU�WKH�FDUERQ�SULFH�
ZRXOG�DSSO\�RQO\�DW�WKH�PDUJLQ�RU�DV�D�EDVH�FRVW��
ZKHWKHU�LW�LV�DSSOLHG�WR�VSHFLILF�HFRQRPLF�VHFWRUV�RU�
DFURVV�WKH�ZKROH�HFRQRP\�DQG�LQ�ZKDW�UHJLRQV"�ΖV�D�
FRPPRQ�FDUERQ�SULFH�XVHG��DW�PXOWLSOH�SRLQWV�LQ�WLPH"��
RU�GLIIHUHQWLDWHG�SULFHV" $VVXPSWLRQV DERXW�VFRSH�DQG�
PRGDOLW\�RI�D�&2� SULFH�YLD�WD[�RU�WUDGLQJ�VFKHPH"

(QHUJ\�GHPDQG�DQG�PL[ Ȃ ZKDW�ZRXOG�EH�WKH�UHVXOWLQJ�
WRWDO�HQHUJ\�GHPDQG�DQG�HQHUJ\�PL[�DFURVV�GLIIHUHQW�
VRXUFHV�RI�SULPDU\�HQHUJ\�H�J��FRDO� RLO� JDV�
QXFOHDU�UHQHZDEOHV��VXE�FDWHJRULHV�"�+RZ�GRHV�WKLV�
GHYHORS�RYHU�WLPH�DVVXPLQJ�VXSSO\�HQG�XVH�HIILFLHQF\�
LPSURYHPHQWV"�:KDW�IDFWRUV�DUH�XVHG�IRU�HQHUJ\�
FRQYHUVLRQ�HIILFLHQFLHV RI�HDFK�VRXUFH�FDWHJRU\�DQG�IRU�
HQG�XVH�HIILFLHQF\�LQ�HDFK�FDWHJRU\�RYHU�WLPH"

3ULFH�RI�NH\�FRPPRGLWLHV�SURGXFWV Ȃ ZKDW�FRQFOXVLRQV�
GRHV�WKH�RUJDQL]DWLRQ GUDZ��EDVHG�RQ�WKH�LQSXW�
SDUDPHWHUV��DVVXPSWLRQV��DERXW�WKH�GHYHORSPHQW�RYHU�
WLPH�RI�PDUNHW�SULFHV�IRU�NH\�LQSXWV��HQHUJ\��H�J��FRDO��
RLO��JDV��HOHFWULFLW\�"

0DFUR�HFRQRPLF�9DULDEOHV�Ȃ ZKDW�*'3�UDWH��HPSOR\�
PHQW�UDWH��DQG�RWKHU�HFRQRPLF�YDULDEOHV�DUH�XVHG"

'HPRJUDSKLF�YDULDEOHV Ȃ ZKDW�DVVXPSWLRQV�DUH�PDGH�
DERXW SRSXODWLRQ�JURZWK�DQG�RU�PLJUDWLRQ"

(IILFLHQF\�Ȃ WR�ZKDW�H[WHQW�DUH�SRVLWLYH�DVSHFWV�RI�
HIILFLHQF\�JDLQV�FOHDQ�HQHUJ\�WUDQVLWLRQ�SK\VLFDO�FKDQJHV�
LQFRUSRUDWHG�LQWR�VFHQDULRV�DQG�EXVLQHVV�SODQQLQJ"

*HRJUDSKLFDO�WDLORULQJ�RI�WUDQVLWLRQ�LPSDFWV � ZKDW�
DVVXPSWLRQV�GRHV�WKH�RUJDQL]DWLRQ PDNH�DERXW�
SRWHQWLDO�GLIIHUHQFHV�LQ�LQSXW�SDUDPHWHUV�DFURVV�UHJLRQV�
FRXQWULHV��DVVHW�ORFDWLRQV� DQG�PDUNHWV"

7HFKQRORJ\�Ȃ GRHV�WKH�RUJDQL]DWLRQ PDNH�DVVXPSWLRQV�
DERXW�WKH�GHYHORSPHQW�RI�SHUIRUPDQFH�FRVW�DQG�
UHVXOWLQJ�OHYHOV�RI�GHSOR\PHQW�RYHU�WLPH�RI�YDULRXV�NH\�
VXSSO\�DQG�GHPDQG�VLGH�WHFKQRORJLHV��H�J��VRODU�39�&63��
ZLQG��HQHUJ\�VWRUDJH��ELRIXHOV��&&6�&&86��QXFOHDU��
XQFRQYHQWLRQDO�JDV��HOHFWULF�YHKLFOHV��DQG�HIILFLHQF\�
WHFKQRORJLHV�LQ�RWKHU�NH\�VHFWRUV�LQFOXGLQJ�LQGXVWULDO�
DQG�LQIUDVWUXFWXUH�"

3ROLF\�Ȃ ZKDW�DUH�DVVXPSWLRQV�DERXW�VWUHQJWK�RI�
GLIIHUHQW�SROLF\�VLJQDOV�DQG�WKHLU�GHYHORSPHQW�RYHU�WLPH�
�H�J��QDWLRQDO�KHDGOLQH�FDUERQ�HPLVVLRQV�WDUJHWV��HQHUJ\�
HIILFLHQF\�RU�WHFKQRORJ\�VWDQGDUGV�DQG�SROLFLHV�LQ�NH\�
VHFWRUV��VXEVLGLHV�IRU�IRVVLO�IXHOV��VXEVLGLHV�RU�VXSSRUW�
IRU�UHQHZDEOH�HQHUJ\�VRXUFHV�DQG�IRU�&&6�&&86�

&OLPDWH�VHQVLWLYLW\�DVVXPSWLRQV � DVVXPSWLRQV�RI�
WHPSHUDWXUH�LQFUHDVH�UHODWLYH�WR�&2� LQFUHDVH"

6FHQDULRV Ȃ ZKDW�VFHQDULRV�
GRHV�WKH�RUJDQL]DWLRQ XVH�IRU�
WUDQVLWLRQ�LPSDFW�DQDO\VLV�DQG�
ZKLFK�VRXUFHV�DUH�XVHG�WR�
DVVHVV�SK\VLFDO�LPSDFW�ERWK�IRU�
FHQWUDO�EDVH�FDVH�DQG�IRU�
VHQVLWLYLW\�DQDO\VHV"

4XDQWLWDWLYH�YV��TXDOLWDWLYH�
RU�ȊGLUHFWLRQDOȋ Ȃ LV�WKH�
VFHQDULR�H[HUFLVH�IXOO\�
TXDQWLWDWLYH�RU�D�PL[�RI�
TXDQWLWDWLYH�DQG�TXDOLWDWLYH"

7LPLQJ Ȃ KRZ�GRHV�WKH�
RUJDQL]DWLRQ FRQVLGHU�WLPLQJ�RI�
LPSOLFDWLRQV�XQGHU�VFHQDULRV�
H�J��LV�WKLV�FRQVLGHUHG�DW�D�
GHFDGDO�OHYHO�������������������
����

6FRSH�RI�DSSOLFDWLRQ Ȃ LV�WKH�
DQDO\VLV�DSSOLHG�WR�WKH�ZKROH�
YDOXH�FKDLQ��LQSXWV��RSHUDWLRQV�
DQG�PDUNHWV���RU�MXVW�GLUHFW�
HIIHFWV�RQ�VSHFLILF�EXVLQHVV�
XQLWV���RSHUDWLRQV"

&OLPDWH�PRGHOV�GDWD�VHWV Ȃ
ZKLFK�FOLPDWH�PRGHOV�DQG�GDWD�
VHWV�VXSSRUW�WKH�DVVHVVPHQW�RI�
FOLPDWH�UHODWHG ULVNV"

3K\VLFDO�ULVNV Ȃ ZKHQ�
DVVHVVLQJ�SK\VLFDO�ULVNV��ZKLFK�
VSHFLILF�ULVNV KDYH�EHHQ�
LQFOXGHG�DQG�WKHLU�VHYHULW\�
�H�J���WHPSHUDWXUH��
SUHFLSLWDWLRQ��IORRGLQJ��VWRUP�
VXUJH��VHD�OHYHO�ULVH��
KXUULFDQHV��ZDWHU�DYDLODELOLW\�
GURXJKW��ODQGVOLGHV��ZLOGILUHV�RU�
RWKHUV�" 7R ZKDW�H[WHQW�KDV�WKH�
RUJDQL]DWLRQ DVVHVVHG�WKH�
SK\VLFDO�LPSDFW�WR�LWV�SRUWIROLR�
�H�J��ODUJHVW�DVVHWV��PRVW�
YXOQHUDEOH�DVVHWV��DQG�WR�ZKDW�
H[WHQW�KDYH�SK\VLFDO�ULVNV�EHHQ�
LQFRUSRUDWHG�LQ�LQYHVWPHQW�
VFUHHQLQJ�DQG�IXWXUH�EXVLQHVV�
VWUDWHJ\"

7R�ZKDW�H[WHQW�KDV�WKH�LPSDFW�
RQ�SULFHV�DQG�DYDLODELOLW\�LQ�WKH�
ZKROH�YDOXH�FKDLQ EHHQ�
FRQVLGHUHG��LQFOXGLQJ�NQRFN�RQ�
HIIHFWV�IURP�VXSSOLHUV��
VKLSSHUV��LQIUDVWUXFWXUH� DQG�
DFFHVV�WR�FXVWRPHUV"

(DUQLQJV�Ȃ ZKDW�FRQFOXVLRQV�
GRHV�WKH�RUJDQL]DWLRQ GUDZ�
DERXW�LPSDFW�RQ�HDUQLQJV�DQG�
KRZ�GRHV�LW�H[SUHVV�WKDW�
LPSDFW��H�J��DV�(%Ζ7'$��
(%Ζ7'$�PDUJLQV��(%Ζ7'$�
FRQWULEXWLRQ��GLYLGHQGV�"

&RVWV Ȃ ZKDW�FRQFOXVLRQV�
GRHV�WKH�RUJDQL]DWLRQ GUDZ�
DERXW�WKH�LPSOLFDWLRQV�IRU�LWV�
RSHUDWLQJ�SURGXFWLRQ�FRVWV�
DQG�WKHLU�GHYHORSPHQW�RYHU�
WLPH"

5HYHQXHV Ȃ ZKDW�FRQFOXVLRQV�
GRHV�WKH�RUJDQL]DWLRQ GUDZ�
DERXW�WKH�LPSOLFDWLRQV�IRU�WKH�
UHYHQXHV�IURP�LWV�NH\�
FRPPRGLWLHV��SURGXFWV��
VHUYLFHV�DQG�WKHLU�
GHYHORSPHQW�RYHU�WLPH"

$VVHWV�Ȃ ZKDW�DUH�WKH�
LPSOLFDWLRQV�IRU�DVVHW�YDOXHV�
RI�YDULRXV�VFHQDULRV"

&DSLWDO�$OORFDWLRQ�
LQYHVWPHQWV�Ȃ ZKDW�DUH�WKH�
LPSOLFDWLRQV�IRU�FDSH[�DQG�
RWKHU�LQYHVWPHQWV"

7LPLQJ�Ȃ ZKDW�FRQFOXVLRQV
GRHV�WKH�RUJDQL]DWLRQ GUDZ
DERXW�GHYHORSPHQW�RI�FRVWV��
UHYHQXHV�DQG�HDUQLQJV�DFURVV�
WLPH��H�J����������\HDU�"

5HVSRQVHV�Ȃ ZKDW�
LQIRUPDWLRQ GRHV�WKH�
RUJDQL]DWLRQ SURYLGH�LQ�
UHODWLRQ�WR SRWHQWLDO LPSDFWV
�H�J��LQWHQGHG�FKDQJHV�WR�
FDSLWDO�H[SHQGLWXUH�SODQV��
FKDQJHV�WR�SRUWIROLR�WKURXJK�
DFTXLVLWLRQV�DQG�GLYHVWPHQWV��
UHWLUHPHQW�RI�DVVHWV��HQWU\�
LQWR�QHZ�PDUNHWV��
GHYHORSPHQW�RI�QHZ�
FDSDELOLWLHV�HWF��"

%XVLQHVV�ΖQWHUUXSWLRQ�GXH�
WR�SK\VLFDO�LPSDFWV�Ȃ ZKDW�LV�
WKH�RUJDQL]DWLRQȇV�FRQFOXVLRQ�
DERXW�LWV�SRWHQWLDO EXVLQHVV�
LQWHUUXSWLRQ�SURGXFWLYLW\�ORVV�
GXH�WR�SK\VLFDO�LPSDFWV�ERWK�
GLUHFW�HIIHFWV�RQ�WKH�
RUJDQL]DWLRQȇV�RZQ�DVVHWV�DQG�
LQGLUHFW�HIIHFWV�RI�VXSSO\�
FKDLQ�SURGXFW�GHOLYHU\�
GLVUXSWLRQV"



7HFKQLFDO�6XSSOHPHQW�_7KH�8VH�RI�6FHQDULR�$QDO\VLV�LQ�'LVFORVXUH�RI�&OLPDWH�5HODWHG�5LVNV�DQG�2SSRUWXQLWLHV������������

$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

���7RROV�DQG�'DWD
$ QXPEHU�RI�WRROV�FXUUHQWO\�H[LVW�WR�DOORZ�RUJDQL]DWLRQV�WR�EHJLQ�XVLQJ�VFHQDULR�DQDO\VLV�WR�
DVVHVV�WKH�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH��7KLV�VHFWLRQ�EULHIO\�GLVFXVVHV�VRPH�VHOHFWHG�WRROV�
WKDW�RUJDQL]DWLRQV�PD\�ILQG�XVHIXO��)RU�D�IXOOHU�OLVW�RI�WRROV�DQG�GDWD�VRXUFHV��VHH�$SSHQGL[���

7ZR�H[DPSOHV�RI�SRUWDOV�ZLWK�D�UDQJH�RI�WRROV�DQG�GDWD�DUH�WKH�ΖQWHUQDWLRQDO�ΖQVWLWXWH�RI�
$SSOLHG�6\VWHPV�$QDO\VLV��ΖΖ$6$��DQG�WKH�(XURSHDQ�&OLPDWH�ΖQIRUPDWLRQ�3RUWDO��&/Ζ3&�� 7KH�
ΖΖ$6$�SURYLGHV�D�ZLGH�YDULHW\�RI�ODQG��HQHUJ\��WUDQVLWLRQ��DQG�ZDWHU�WRROV�DV�ZHOO�DV�RQOLQH�
GDWDEDVHV��� 6RPH�RI�WKH�RQOLQH�GDWDEDVHV�LW�SURYLGHV LQFOXGH VFHQDULR�GDWDEDVHV�IRU�HQHUJ\��
*+*�PLWLJDWLRQ�VWUDWHJLHV��DQG�FOLPDWH�SROLFLHV�FRQVLVWHQW�ZLWK��r& DQG�Ζ3&&�VFHQDULRV��

&/Ζ3&�SURYLGHV�DFFHVV�WR�FOLPDWH�LQIRUPDWLRQ�RI�GLUHFW�UHOHYDQFH�WR�D�ZLGH�YDULHW\�RI�
XVHUV� VXFK�DV�FRQVXOWDQWV��SROLF\�PDNHUV��SULYDWH�VHFWRU�GHFLVLRQ�PDNHUV�DQG�VFLHQWLVWV��EXW�
DOVR�LQWHUHVWHG�PHPEHUV�RI�WKH�JHQHUDO�SXEOLF��� 7KLV�ȊRQH�VWRS�VKRSȋ�SODWIRUP�DOORZV�\RX�WR�
ILQG�DQVZHUV�WR�TXHVWLRQV�UHODWHG�WR�FOLPDWH�FKDQJH�DQG�FOLPDWH�LPSDFW��&/Ζ3&�LQIRUPDWLRQ�
LQFOXGHV�GDWD�IURP�VDWHOOLWH�DQG�LQ�VLWX�REVHUYDWLRQV��FOLPDWH�PRGHOV��GDWD�UH�DQDO\VHV��DQG�
WUDQVIRUPHG�GDWD�SURGXFWV�HQDEOLQJ�DVVHVVPHQW RI�FOLPDWH�FKDQJH�LPSDFW�LQGLFDWRUV��
)XUWKHUPRUH��&/Ζ3&�SURYLGHV�D�WRROER[�WR�JHQHUDWH��FRPSDUH��PDQLSXODWH� DQG�FRPELQH�
LQGLFDWRUV�

)LQDOO\��WKHUH�DUH�D�QXPEHU�RI�WRSLF�RU�VHFWRU�VSHFLILF�WRROV�WKDW�PD\�EH�RI�XVH�WR�YDULRXV�
LQGXVWULHV�

� 7KH�:RUOG�5HVRXUFHV�ΖQVWLWXWH��:5Ζ��EXLOW�D�WRRO�GDWDEDVH��NQRZQ�DV�$TXHGXFW��WR�KHOS�
FRPSDQLHV��LQYHVWRUV��JRYHUQPHQWV��DQG�FRPPXQLWLHV�EHWWHU�XQGHUVWDQG�ZKHUH�DQG�
KRZ�ZDWHU�ULVNV�DUH�HPHUJLQJ�DURXQG�WKH�ZRUOG �VHH�$SSHQGL[���6HFWLRQ ��F� IRU�IXUWKHU�
LQIRUPDWLRQ�RQ $TXHGXFW��

� 7KH�8�6� (QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$��SURYLGHV�D�WRRO�NQRZQ�DV�WKH�&OLPDWH�
5HVLOLHQFH�(YDOXDWLRQ�DQG�$ZDUHQHVV�7RRO��&5($7���ZKLFK�LV�D�ULVN�DVVHVVPHQW�
DSSOLFDWLRQ IRU XWLOLWLHV�LQ�DGDSWLQJ�WR�H[WUHPH�ZHDWKHU�HYHQWV�WKURXJK�D�EHWWHU�
XQGHUVWDQGLQJ�RI�FXUUHQW�DQG�IXWXUH�FOLPDWH�FRQGLWLRQV� 7KH�8�6�(3$�DOVR�SURYLGHV�WRROV�
DQG�JXLGDQFH�IRU�ZDWHU�XWLOLWLHV�FDOOHG�&UHDWLQJ�5HVLOLHQW�:DWHU�8WLOLWLHV��&5:8���&5:8�
SURYLGHV�ZDWHU�XWLOLWLHV�ZLWK�SUDFWLFDO�WRROV�WR�LQFUHDVH�FOLPDWH�FKDQJH�UHVLOLHQFH�DQG�
XQGHUVWDQG�ORQJ�WHUP�DGDSWDWLRQ�RSWLRQV��

� 7KH�8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��81(3� DQG�&RSHQKDJHQ�&HQWUH�IRU�
(QHUJ\�(IILFLHQF\ȇV�%HVW�3UDFWLFHV�DQG�&DVH�6WXGLHV�IRU�ΖQGXVWULDO�(QHUJ\�(IILFLHQF\�
ΖPSURYHPHQW�

� 7KH 8QLWHG�1DWLRQV�)RRG�DQG�$JULFXOWXUDO�2UJDQL]DWLRQȇV�0RGHOOLQJ�6\VWHP�IRU�
$JULFXOWXUDO�ΖPSDFWV�RI�&OLPDWH�&KDQJH��026$Ζ&&��

�� &KDOOHQJHV DQG�%HQHILWV
6FHQDULR�DQDO\VLV�LV�D�ZHOO�HVWDEOLVKHG�PHWKRG�IRU�GHYHORSLQJ�VWUDWHJLF�SODQV�WKDW�DUH�PRUH�
IOH[LEOH�DQG�UREXVW�WR�D�UDQJH�RI�IXWXUH�VWDWHV��ΖW�LV�SDUWLFXODUO\�XVHIXO�IRU�DVVHVVLQJ�LVVXHV�ZLWK�
SRVVLEOH�RXWFRPHV�WKDW�DUH�KLJKO\�XQFHUWDLQ��WKDW�SOD\�RXW�RYHU�WKH�PHGLXP�WR�ORQJHU�WHUP��
DQG�WKDW�DUH�SRWHQWLDOO\�GLVUXSWLYH��6FHQDULR�DQDO\VLV�FDQ�KHOS�RUJDQL]DWLRQV EHWWHU�IUDPH�
VWUDWHJLF�LVVXHV��DVVHVV�WKH�UDQJH�RI�SRWHQWLDO�PDQDJHPHQW�DFWLRQV�WKDW�PD\�EH�QHHGHG��

�� 7KH�ΖΖ$6$�LV�DQ�LQWHUQDWLRQDO�VFLHQWLILF�LQVWLWXWH�WKDW�FRQGXFWV�UHVHDUFK�LQWR�WKH�FULWLFDO�LVVXHV�RI�JOREDO�HQYLURQPHQWDO��HFRQRPLF��
WHFKQRORJLFDO��DQG�VRFLDO�FKDQJH�LQ�WKH�WZHQW\�ILUVW�FHQWXU\���

�� 7KH�&/Ζ3&�FRQVRUWLXP�LV IXQGHG�E\�WKH�(XURSHDQ�8QLRQȇV�6HYHQWK�IUDPHZRUN�SURJUDPPH��)3���DQG�EULQJV�WRJHWKHU�WKH�NH\�LQVWLWXWLRQV�LQ�
(XURSH�ZRUNLQJ�RQ�GHYHORSLQJ�DQG�PDNLQJ�DYDLODEOH�GDWDVHWV�RQ�FOLPDWH�REVHUYDWLRQV�DQG�PRGHOOLQJ��DQG�RQ�LPSDFW�DQDO\VLV�
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HQJDJH�PRUH�SURGXFWLYHO\�LQ�VWUDWHJLF�FRQYHUVDWLRQV��DQG�LGHQWLI\�LQGLFDWRUV�WR�PRQLWRU�WKH�
H[WHUQDO�HQYLURQPHQW��ΖPSRUWDQWO\��FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV�FDQ�SURYLGH�WKH�
IRXQGDWLRQ�IRU�PRUH�HIIHFWLYH�HQJDJHPHQW�ZLWK�LQYHVWRUV�RQ�DQ�RUJDQL]DWLRQȇV�VWUDWHJLF�DQG�
EXVLQHVV�UHVLOLHQF\�

&RQGXFWLQJ�FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV��KRZHYHU� LV�QRW�ZLWKRXW�FKDOOHQJHV��)LUVW��PRVW�
VFHQDULRV�KDYH�EHHQ�GHYHORSHG�IRU�JOREDO�DQG�PDFUR�DVVHVVPHQWV�RI�SRWHQWLDO�FOLPDWH�UHODWHG�
LPSDFWV�WKDW�FDQ�LQIRUP�VFLHQWLVWV�DQG�SROLF\�PDNHUV��7KHVH�FOLPDWH�UHODWHG�VFHQDULRV�GR�QRW�
DOZD\V�SURYLGH�WKH�LGHDO�OHYHO�RI�WUDQVSDUHQF\��UDQJH�RI�GDWD�RXWSXWV��DQG�IXQFWLRQDOLW\�RI�WRROV�
WKDW�ZRXOG�IDFLOLWDWH�WKHLU�XVH�LQ�D�EXVLQHVV�RU�LQYHVWPHQW�FRQWH[W��)RU�H[DPSOH��

� $�PDMRULW\�RI�WUDQVLWLRQ�VFHQDULRV�SURYLGH�RXWSXWV�VXFK�DV�WKH�HQHUJ\�PL[�XQGHU�JLYHQ�
FLUFXPVWDQFHV�LQ�WKH�IXWXUH��EXW�QRW�VHFWRU� RU�DFWLYLW\�VSHFLILF�UHVXOWV�LQ�PRVW�LQVWDQFHV�

� 7KH�RXWSXWV�RI�FOLPDWH�PRGHOLQJ�RI�SK\VLFDO�VFHQDULRV��XQGHUWDNHQ�ZLWKLQ�WKH�
IUDPHZRUN�RI�WKH�Ζ3&&��DUH�FXUUHQWO\�QRW�HDVLO\�DFFHVVLEOH�WR�WKH�ZLGH�PDMRULW\�RI�
RUJDQL]DWLRQV�

6HFRQG� WKH�DYDLODELOLW\�RI�GDWD�DQG�WKH�JUDQXODULW\�RI�GDWD�FDQ�EH�D�FKDOOHQJH�IRU�RUJDQL]DWLRQV�
DWWHPSWLQJ�WR�DVVHVV�YDULRXV�HQHUJ\�DQG�WHFKQRORJ\�SDWKZD\V�RU�FDUERQ�FRQVWUDLQWV�LQ�
GLIIHUHQW�MXULVGLFWLRQV�DQG�JHRJUDSKLF�ORFDWLRQV��

7KLUG��WKH�XVH�RI�FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV�WR�DVVHVV�SRWHQWLDO�EXVLQHVV�LPSOLFDWLRQV�RI�
FOLPDWH�FKDQJH�LV�VWLOO�DW�DQ�HDUO\�VWDJH��$OWKRXJK�D�KDQGIXO�RI�WKH�ZRUOGȇV�ODUJHVW�FRPSDQLHV
DQG LQYHVWRUV�DUH�DSSO\LQJ�FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV�DV�SDUW�RI�WKHLU�VWUDWHJLF�SODQQLQJ�
DQG�ULVN�PDQDJHPHQW�SURFHVVHV��PDQ\�RUJDQL]DWLRQV�DUH�MXVW�EHLQJ�WR�H[SORUH�LWV�XVH��6KDULQJ�
H[SHULHQFHV�DQG�DSSURDFKHV�WR�VFHQDULR�DQDO\VLV�DFURVV�RUJDQL]DWLRQV��WKHUHIRUH��LV�FULWLFDO�WR�
DGYDQFLQJ�WKH�XVH�RI�VFHQDULR�DQDO\VLV��2UJDQL]DWLRQV�PD\�EH�DEOH�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ�
WKLV�UHJDUG�E\�IDFLOLWDWLQJ�LQIRUPDWLRQ�DQG�H[SHULHQFH�H[FKDQJHV�DPRQJ�WKHPVHOYHV��
FROOHFWLYHO\�GHYHORSLQJ�WRROV��GDWD�VHWV��DQG�PHWKRGRORJLHV��DQG�ZRUNLQJ�WR�VHW�VWDQGDUGV��

$GGUHVVLQJ�WKHVH�FKDOOHQJHV�PD\�UHTXLUH�IXUWKHU�ZRUN�E\�LQGXVWU\�JURXSV��1*2V��DQG�RIILFLDO�
ERGLHV��ERWK�LQGLYLGXDOO\�DQG�FROOHFWLYHO\� WR�

� IXUWKHU�GHYHORS�DSSOLFDEOH��r& �RU�ORZHU��VFHQDULRV�DW�WKH�VHFWRU�DQG�JHRJUDSKLF�OHYHO
DQG�FUHDWH�LQGXVWU\�VSHFLILF��ILQDQFLDO�DQG�QRQ�ILQDQFLDO��JXLGDQFH�IRU�SUHSDUHUV�DQG�
XVHUV�RI�FOLPDWH�UHODWHG�VFHQDULRV�

� IXUWKHU�GHYHORS��DQG�LPSURYH�DFFHVV�WR� PHWKRGRORJLHV��GDWD�VHWV��DQG�WRROV�WKDW�DOORZ�
RUJDQL]DWLRQV�WR�PRUH�HIIHFWLYHO\�FRQGXFW�VFHQDULR�EDVHG�DQDO\VLV�RI�WUDQVLWLRQ�DQG�
SK\VLFDO�ULVN�DW�PRUH�JUDQXODU�LQGXVWU\��JHRJUDSKLF��DQG�WHPSRUDO�OHYHOV�

� GHYHORS�DQG�UHILQH�DFFHSWHG�JRRG�SUDFWLFH�IRU VFHQDULR�EDVHG�FOLPDWH�UHODWHG�ILQDQFLDO�
GLVFORVXUH DQG�IDFLOLWDWH�XSWDNH�E\�VHFWRUV�PRVW�JUHDWO\�LPSDFWHG�E\�FOLPDWH�FKDQJH�

� HVWDEOLVK�VWURQJHU�QRUPV�IRU�EHWWHU��UHOHYDQW�GLVFORVXUH�DURXQG�VFHQDULR�DQDO\VLV��DQG

� GHYHORS�JXLGDQFH IRU�LQYHVWRUV�WR�EHWWHU�XQGHUVWDQG�DQG�XVH�VFHQDULR�UHODWHG�
GLVFORVXUHV��



7HFKQLFDO�6XSSOHPHQW�_7KH�8VH�RI�6FHQDULR�$QDO\VLV�LQ�'LVFORVXUH�RI�&OLPDWH�5HODWHG�5LVNV�DQG�2SSRUWXQLWLHV������������

$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

$SSHQGL[����Ζ($�DQG�Ζ3&&�&OLPDWH�6FHQDULRV��

%HFDXVH�LW�LV�GLIILFXOW�WR�SURMHFW�IXWXUH�HPLVVLRQV�DQG�RWKHU�KXPDQ�IDFWRUV�WKDW�LQIOXHQFH�
FOLPDWH��VFLHQWLVWV�XVH�D�UDQJH�RI�VFHQDULRV�ZLWK�YDULRXV�DVVXPSWLRQV�DERXW�IXWXUH�HFRQRPLF��
VRFLDO��WHFKQRORJLFDO��DQG�HQYLURQPHQWDO�FRQGLWLRQV��6XFK�VFHQDULRV�KDYH�EHHQ�YHU\�XVHIXO�LQ�
KHOSLQJ�VFLHQWLVWV�WR�LQYHVWLJDWH�SRVVLEOH�UDPLILFDWLRQV�RI�JOREDO�FOLPDWH�FKDQJH�DQG�WR�
SROLF\PDNHUV�LQ�DVVHVVLQJ�PLWLJDWLRQ�DQG�DGDSWDWLRQ�RSWLRQV��+RZHYHU��WKH\�RIWHQ�KDYH�
OLPLWDWLRQV�IRU�DVVHVVLQJ�WKH�EXVLQHVV�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�DW�D ORFDO�RU�LQGXVWU\�
VHFWRU�OHYHO��1HYHUWKHOHVV��JOREDO�FOLPDWH�UHODWHG VFHQDULRV�DUH�DQ�LPSRUWDQW�FRQWH[WXDO�DQG�
PHWKRGRORJLFDO�VWDUWLQJ�SRLQW�IRU�RUJDQL]DWLRQV�FRQGXFWLQJ�VFHQDULR�DQDO\VLV��7KLV�DSSHQGL[�
GHVFULEHV�VRPH�RI�WKH�FRPPRQ�JOREDO�FOLPDWH�UHODWHG VFHQDULRV�XVHG�E\�WKH�LQWHUQDWLRQDO�
VFLHQWLILF�FRPPXQLW\�

&OLPDWH�UHODWHG VFHQDULRV�KDYH�ORQJ�EHHQ�XVHG�E\�VFLHQWLVWV�DQG�SROLF\�DQDO\VWV�WR�DVVHVV�
IXWXUH�YXOQHUDELOLW\�WR�FOLPDWH�FKDQJH��3URGXFLQJ�WKHVH�VFHQDULRV�UHTXLUHV�HVWLPDWHV�RI�IXWXUH�
SRSXODWLRQ�OHYHOV��HFRQRPLF�DFWLYLW\��WKH�VWUXFWXUH�RI�JRYHUQDQFH��VRFLDO�YDOXHV��DQG�SDWWHUQV�RI�
WHFKQRORJLFDO�FKDQJH��HFRQRPLF�DQG�HQHUJ\�PRGHOOLQJ�DOVR�DUH�RIWHQ�XVHG�WR�DQDO\]H�DQG�
TXDQWLI\�WKH�HIIHFWV�RI�VXFK�GULYHUV�LQ�FOLPDWH�FKDQJH�

7KHVH�VFHQDULRV�FDQ�EH�EURDGO\�DVVLJQHG�LQWR�WZR�FDWHJRULHV������VFHQDULRV�WKDW�DUWLFXODWH�
GLIIHUHQW SROLF\�RXWFRPHV��L�H���OHYHO�RI�WHPSHUDWXUH�LQFUHDVH��DQG�WKH�HQHUJ\�DQG�HFRQRPLF�
SDWKZD\V�WKDW�ZRXOG�UHVXOW��ZLWK�VRPH�SUREDELOLW\��LQ�DFKLHYLQJ�WHPSHUDWXUH�LQFUHDVHV�DURXQG�
WKH�GHVLUHG�RXWFRPH���WUDQVLWLRQ�VFHQDULRV��DQG�����VFHQDULRV�WKDW�VWDUW�ZLWK�D�UDQJH�RI�
DWPRVSKHULF�*+*�FRQFHQWUDWLRQ�DQG�DUWLFXODWH�WKH�OLNHO\�UHVXOWLQJ�WHPSHUDWXUH�UDQJHV��Ζ($�
VFHQDULRV�WHQG�WR�IROORZ�WKH�ILUVW�DSSURDFK�DQG�Ζ3&&�VFHQDULRV�WKH�VHFRQG�DSSURDFK�

6FHQDULR�SDWKZD\V�WR�GHOLYHU�D�JLYHQ�OLPLW�WR�ZDUPLQJ�DUH�FRPPRQO\�UHIHUUHG�WR�DV�ȊWUDQVLWLRQ�
VFHQDULRV�ȋ�7UDQVLWLRQ�VFHQDULRV�W\SLFDOO\�SUHVHQW�SODXVLEOH�DVVXPSWLRQV�DERXW�WKH�
GHYHORSPHQW�RI�FOLPDWH�SROLFLHV�DQG�WKH�GHSOR\PHQW�RI�ȊFOLPDWH�IULHQGO\ȋ�WHFKQRORJLHV�WR�OLPLW�
*+*�HPLVVLRQV��7UDQVLWLRQ�VFHQDULRV�GUDZ�FRQFOXVLRQV��RIWHQ�EDVHG�RQ�PRGHOLQJ��DERXW�KRZ�
SROLF\�DQG�WHFKQRORJ\�UHJDUGLQJ�HQHUJ\�VXSSO\�DQG�*+*�HPLVVLRQV�LQWHUDFW�ZLWK�HFRQRPLF�
DFWLYLW\��HQHUJ\�FRQVXPSWLRQ� DQG�*'3�DPRQJ�RWKHU�NH\�IDFWRUV��6XFK�VFHQDULRV�PD\�KDYH�
PDWHULDO�FRQVHTXHQFHV�IRU�RUJDQL]DWLRQV�LQ�FHUWDLQ VHFWRUV�RI�WKH�HFRQRP\�LQ�WKH�VKRUW�DQG�
PHGLXP�WHUP�DV�ZHOO�DV�ORQJHU�WHUP��7KHVH�VFHQDULRV�FDQ�UHIOHFW�D�IDVWHU�RU�VORZHU�WUDQVLWLRQ�
GHSHQGLQJ�RQ�GLIIHUHQW�UDWHV�RI�FKDQJH�RI�NH\�SDUDPHWHUV��H�J���WKH�UDWH�RI�WHFKQRORJ\�
GHYHORSPHQW�DQG�GHSOR\PHQW��FKDQJHV�DQG�WLPLQJ�RI�NH\�SROLFLHV��HWF����7KH�Ζ($�DQG�RWKHUV�
SURGXFH�D�QXPEHU�RI�WUDQVLWLRQ�VFHQDULRV��

3DWWHUQV�RI�SK\VLFDO�LPSDFWV�DWWULEXWDEOH�WR�FOLPDWH�FKDQJH�FDQ�EH�WHUPHG�ȊSK\VLFDO�FOLPDWH
VFHQDULRV�ȋ�3K\VLFDO�FOLPDWH VFHQDULRV�W\SLFDOO\�SUHVHQW�WKH�UHVXOWV�RI�JOREDO�FOLPDWH�PRGHOV�
�UHIHUUHG�WR�DV�ȊJHQHUDO�FLUFXODWLRQ�PRGHOVȋ��WKDW�VKRZ�WKH�UHVSRQVH�RI�WKH�(DUWKȇV�FOLPDWH�WR�
FKDQJHV�LQ�DWPRVSKHULF�*+*�FRQFHQWUDWLRQV��Ζ3&&�VFHQDULRV�EDVHG�RQ�Ȋ5HSUHVHQWDWLYH�
&RQFHQWUDWLRQ�3DWKZD\Vȋ��5&3V��DUH�H[DPSOHV�RI�SK\VLFDO�FOLPDWH�FKDQJH�VFHQDULRV�DGRSWHG�
E\�WKH�Ζ3&&�LQ�LWV��WK�$VVHVVPHQW�5HSRUW��$5����� 0RGHO�UHVXOWV�DUH�IUHTXHQWO\�ȊGRZQVFDOHGȋ�WR�

�� 7KH�7DVN�)RUFH�JUDWHIXOO\�DFNQRZOHGJHV�WKH�UHVHDUFK��ZRUN�DQG�DVVLVWDQFH�RI�&KDUOHV�$OOLVRQ��-DPHV�6WDFH\��/HH�6ROVEHU\�DQG�$GDP�3HLUFH�RI�
WKH�FRQVXOWDQF\�(50�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�$SSHQGL[�

�� 5HSUHVHQWDWLYH�&RQFHQWUDWLRQ�3DWKZD\V��5&3V��DUH�UHIHUUHG�WR�DV�SDWKZD\V�WR�HPSKDVL]H�WKDW�WKHLU�SULPDU\�SXUSRVH�LV�WR�SURYLGH�WLPH�
GHSHQGHQW�SURMHFWLRQV�RI�DWPRVSKHULF�*+* FRQFHQWUDWLRQV��ERWK�D�VSHFLILF�ORQJ�WHUP�FRQFHQWUDWLRQ�RXWFRPH�DQG�WKH�WUDMHFWRU\�WKDW�LV�
WDNHQ�RYHU�WLPH�WR�UHDFK�WKDW�RXWFRPH��7KH\�DUH�UHSUHVHQWDWLYH�RI�VHYHUDO�GLIIHUHQW�VFHQDULRV�WKDW�KDYH�VLPLODU�UDGLDWLYH�IRUFLQJ�DQG�
HPLVVLRQV�FKDUDFWHULVWLFV�DQG�DUH�LQWHQGHG�WR�H[SHGLWH�WKH�SUHSDUDWLRQ�RI�LQWHJUDWHG�VFHQDULRV��7KH�Ζ3&&ȇV�FXUUHQW�5&3V�GHVFULEH�IRXU�
SRVVLEOH�FOLPDWH�IXWXUHV��DOO�RI�ZKLFK�DUH�FRQVLGHUHG�SRVVLEOH�GHSHQGLQJ�RQ�WKH�YROXPH�RI�JUHHQKRXVH�JDVHV HPLWWHG�LQ�WKH�IXWXUHȃ5&3�����
DVVXPHV�WKDW�JOREDO�DQQXDO�*+*�HPLVVLRQV��PHDVXUHG�LQ�&2��HTXLYDOHQWV��SHDN�EHWZHHQ������������ZLWK�HPLVVLRQV�GHFOLQLQJ�VXEVWDQWLDOO\�
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$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

GHULYH�SRWHQWLDO�ORFDO�OHYHO�FKDQJHV�LQ�FOLPDWH��ZKLFK�DUH�WKHQ�XVHG�WR�JHQHUDWH�VFHQDULRV�RI�
LPSDFWV�IURP�FOLPDWH�FKDQJH��ILUVW�RUGHU�LPSDFWV�VXFK�DV�IORRGLQJ�RU�GURXJKW��VHFRQG�RUGHU�
LPSDFWV�VXFK�DV�ORVV�RI�FURS�SURGXFWLRQ��DQG�WKLUG�RUGHU�LPSDFWV�VXFK�DV�IDPLQH��ͳ 3K\VLFDO�
ULVN�VFHQDULRV�DVVLVW�RUJDQL]DWLRQV�LQ�H[SORULQJ�TXHVWLRQV�VXFK�DV��

� :KDW�W\SH�RI�SK\VLFDO�LPSDFWV�PLJKW�WKHUH�EH"�

� :KDW�LI�WKH�SK\VLFDO�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH�EHFRPH�PRUH�VHYHUH"�

� :KHQ��ZKHUH��WR�ZKRP��DQG�WR�ZKDW�GHJUHH�PLJKW�WKH\�EH�IHOW"

:KLOH VRPH�RUJDQL]DWLRQV�ZLOO�OLNHO\�EH�PRUH�DIIHFWHG�E\�WUDQVLWLRQ�ULVN��H�J���IRVVLO�IXHO�DQG�
HQHUJ\�LQWHQVLYH�PDQXIDFWXUHUV���RWKHUV�ZLOO�EH�PRUH�DIIHFWHG�E\�SK\VLFDO�FOLPDWH�ULVN��H�J���
WKRVH�UHOLDQW�XSRQ�DJULFXOWXUH�RU�ORQJ�OLYHG�LQIUDVWUXFWXUH�� +RZHYHU��ERWK�WUDQVLWLRQ�DQG�
SK\VLFDO�FRQVLGHUDWLRQV�DUH�FRPSOHPHQWDU\�ZKHQ�DVVHVVLQJ�FOLPDWH�UHODWHG LPSDFWV�DQG�ERWK�
DUH�UHTXLUHG�WR�XQGHUVWDQG�WKH�IXOO�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH�DQG�WKH�UHVLOLHQFH�RI�
RUJDQL]DWLRQV�WR�WKRVH�LPSOLFDWLRQV �)LJXUH�$�DQG�)LJXUH�$�� S��� �

)LJXUH�$�
)RU�H[DPSOH��ORZHU�WUDQVLWLRQ ULVN�LV�OLNHO\�WR�UHVXOW�LQ�KLJKHU�OHYHOV�RI�SK\VLFDO�ULVN�IURP�FOLPDWH�
FKDQJH��2UJDQL]DWLRQV��WKHUHIRUH��QHHG�WR�XVH�VFHQDULRV�WKDW�DOORZ�WKHP WR�FRQVLGHU�D�UDQJH�RI�
SRWHQWLDO�WUDQVLWLRQ�DQG�SK\VLFDO�HIIHFWV�RQ�WKHLU�VWUDWHJ\�DQG�ILQDQFLDO�SODQQLQJ DQG�KRZ�WKHVH�
HIIHFWV�FRPSDUH�WR�YDULRXV�SXEOLFO\ DYDLODEOH�VFHQDULRV�DQG�QDWLRQDO�JRDOV�

WKHUHDIWHU��5&3�����DVVXPHV�WKDW�HPLVVLRQV�SHDN�DURXQG�������WKHQ�GHFOLQH��LQ�5&3����HPLVVLRQV�SHDN�DURXQG�������WKHQ�GHFOLQH��ZKLOH�5&3�
�����DVVXPHV�WKDW�HPLVVLRQV�FRQWLQXH�WR�ULVH�WKURXJKRXW�WKH���VW�FHQWXU\��ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&�� Ȋ7RZDUGV�
QHZ�6FHQDULRV�IRU�$QDO\VLV�RI�(PLVVLRQV��&OLPDWH�&KDQJH��ΖPSDFWV��DQG�5HVSRQVH�6WUDWHJLHV�ȋ�6HSWHPEHU��������Ζ3&&�([SHUW�0HHWLQJ�
5HSRUW��

�� )RU�H[DPSOH��VHH�:LOE\��5�*���HW�DO�� Ȋ*XLGHOLQHV�IRU�8VH�RI�&OLPDWH�6FHQDULRV�'HYHORSHG�IURP�6WDWLVWLFDO�'RZQVFDOLQJ�0HWKRGV�ȋ

�r&����r&

!��r&

)LJXUH�$�

7UDQVLWLRQ�3K\VLFDO�5LVN�&RQFHSWXDO�7UDGH�2IIV
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)LJXUH�$�

ΖQWHUSOD\�EHWZHHQ�7UDQVLWLRQ�DQG�3K\VLFDO�ΖPSDFWV

7KH ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&��H[SORUHV�IRXU�SRWHQWLDO�IXWXUHV�
GHSHQGLQJ�RQ�ZKDW�SROLFLHV�JRYHUQPHQWV�DGRSW�WR�FXW�HPLVVLRQV�

7KH�IRXU�5&3��5HSUHVHQWDWLYH�&RQFHQWUDWLRQ�3DWKZD\��VFHQDULRV�HDFK�SURMHFW�D�FHUWDLQ�DPRXQW�RI�
FDUERQ�WR�EH�HPLWWHG�E\������DQG��DV�D�UHVXOW��OHDG�WR�D�GLIIHUHQW�DPRXQW�RI�KXPDQ�GULYHQ�FOLPDWH�
FKDQJH��&OLPDWH�FKDQJH�ZLOO�FRQWLQXH�DIWHU������DQG�HOHYDWHG�WHPSHUDWXUHV�ZLOO�UHPDLQ�IRU�PDQ\�
FHQWXULHV�DIWHU�KXPDQ�&2��HPLVVLRQV�FHDVH�

6RXUFH� ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��)LIWK�$VVHVVPHQW�5HSRUW��$5����&OLPDWH�
&KDQJH��$FWLRQ��7UHQGV��DQG�ΖPSOLFDWLRQV�IRU�%XVLQHVV��&DPEULGJH�8QLYHUVLW\�3UHVV�������
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$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
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6FHQDULR�$QDO\VLV

$SSHQGLFHV

�� 7UDQVLWLRQ�6FHQDULRV
ΖQ�FRQVWUXFWLQJ�VFHQDULRV�DERXW�WKH�SRWHQWLDO�LPSDFW�RI�WKH�WUDQVLWLRQ�WR�D�ORZ�FDUERQ�
HFRQRP\�RQ�DQ�RUJDQL]DWLRQ��D�VWDUWLQJ�SRLQW�PD\�EH RQH�RU�PRUH�SXEOLFO\�DYDLODEOH�FOLPDWH�
UHODWHG�VFHQDULRV��$�QXPEHU�RI�SXEOLVKHG�VFHQDULRV�DUH�DYDLODEOH�WKDW�OD\�RXW�YDULRXV�SODXVLEOH�
SDWKZD\V�WR�SDUWLFXODU�WDUJHW�RXWFRPHV��H�J���VSHFLILF�WHPSHUDWXUH�LQFUHDVHV RU�&2��

FRQFHQWUDWLRQ�OHYHOV���7KHVH�VFHQDULRV�KDYH�YDU\LQJ�DVVXPSWLRQV�DERXW�WKH�OLNHO\�WLPLQJ�RI�
SROLF\�FKDQJHV��WHFKQRORJ\�DGRSWLRQ��FKDQJHV�LQ�HQHUJ\�PL[� DQG�RWKHU�IDFWRUV�WR�DFKLHYH�D�
FOLPDWH�IULHQGO\�HFRQRP\ WKDW�PD\�EH�XVHIXO�WR�D�FRPSDQ\�LQ�FRQGXFWLQJ�LWV�RZQ�VFHQDULR�
DQDO\VLV��)RU�H[DPSOH��)LJXUH�$� VKRZV�WKH�DVVXPSWLRQV�DERXW HQHUJ\�PL[�DQG�VKDUH�RI�IRVVLO�
IXHOV�XVHG�LQ�WKUHH�RI�WKH�Ζ($�VFHQDULRV��

)LJXUH�$��

Ζ($�:RUOG�(QHUJ\�2XWORRN��:(2��6FHQDULRV�WR�����

%R[�$� �S������DQG�%R[�$� �S������VXPPDUL]H�YDULRXV�SXEOLVKHG�WUDQVLWLRQ�VFHQDULRV�DQG�
DVVRFLDWHG�WDUJHW�SDWKZD\V��LQFOXGLQJ�

� VL[�GLIIHUHQW�Ζ($�VFHQDULRV�DURXQG�YDULRXV�DVVXPHG�SDWKZD\V�DQG�WHPSHUDWXUH�LQFUHDVHV�DQG

� D�QXPEHU�RI�DOWHUQDWLYH��SXEOLFO\�DYDLODEOH��r&�VFHQDULRV�DQG�WRROV��VXFK�DV�ΖQWHUQDWLRQDO�
5HQHZDEOH�(QHUJ\�$JHQF\��Ζ5(1$��5(PDS��*UHHQSHDFH�$GYDQFHG�(QHUJ\�>5@HYROXWLRQ��
DQG�'HHS�'HFDUERQL]DWLRQ�3DWKZD\V�3URMHFW��''33��

2UJDQL]DWLRQV��WKHUHIRUH��KDYH�D�YDULHW\�RI�FKRLFHV�DYDLODEOH�WR�WKHP�RQ�SODXVLEOH�IXWXUH�
GHYHORSPHQW�SDWKZD\V�WR�UHIHUHQFH�ZKHQ�FDUU\LQJ�RXW�WKHLU�RZQ�VFHQDULR�DQDO\VLV��

D� Ζ($�7UDQVLWLRQ�6FHQDULRV�
7KH�PRVW�ZHOO�NQRZQ DQG ZLGHO\�XVHG�DQG�UHYLHZHG�VFHQDULRV�IRU�WUDQVLWLRQ�WR�D�ORZ�FDUERQ�
HFRQRP\�DUH�WKRVH�SUHSDUHG�E\�WKH�Ζ($��$�PDMRULW\�RI�DQDO\VHV�FRQGXFWHG�E\�DFDGHPLF�DQG�
LQGXVWU\�DQDO\VWV�DUH�EXLOW�XSRQ�RU�FRPSDUHG�ZLWK�WKH�Ζ($�VFHQDULRV��7KH�Ζ($�GDWD�DQG�
VFHQDULRV�FDSWXUH�WKH�HQWLUH�HQHUJ\�FKDLQ��EXW�QRW�ȊQRQ�HQHUJ\ȋ�VHFWRUV�VXFK�DV�ODQG�XVH�ODQG�
XVH�FKDQJH�IRUHVWU\��/8/8&)��DQG�SURFHVV�HPLVVLRQV�IURP�LQGXVWU\�WKDW�GR�QRW�LQYROYH�IXHO�

)RVVLO�)XHOV����

(Q
HU
J\
�'
HP

DQ
G�
�0

WR
H�

)RVVLO�)XHOV����
5HQHZDEOHV

1XFOHDU

1DWXUDO�*DV

&RDO

2LO

5HQHZDEOHV

1XFOHDU

1DWXUDO�*DV

&RDO

2LO

5HQHZDEOHV

1XFOHDU

&RDO

2LO

1DWXUDO�*DV

Ζ($�:(2�����VFHQDULRΖ($�:(2�1HZ�3ROLFLHV�VFHQDULR

�����

������

������

������

������

Ζ($�:(2�&XUUHQW�3ROLFLHV�VFHQDULR

)RVVLO�)XHOV����
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%
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&
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FRPEXVWLRQ��7KHVH�VFHQDULRV�FDQ�EH�XVHG�WR�TXDOLWDWLYHO\�DVVHVV�ULVNV�DVVRFLDWHG�ZLWK�GLIIHUHQW�
SDWKZD\V��EXW�DUH�QRW�VXLWHG�WR�SURGXFLQJ�SUHFLVH�HVWLPDWHV���

E� �r&�7UDQVLWLRQ�6FHQDULRV
2QH�W\SH�RI�WUDQVLWLRQ�VFHQDULR�LV�D�VR�FDOOHG��r&�VFHQDULR��ZKLFK�OD\V�RXW�D�SDWKZD\�DQG�DQ�
HPLVVLRQV�WUDMHFWRU\�FRQVLVWHQW�ZLWK�OLPLWLQJ�WKH�DYHUDJH�JOREDO�WHPSHUDWXUH�LQFUHDVH�WR�D�
WHPSHUDWXUH�UDQJH�DURXQG��r& ZLWK�D�VWDWHG�OHYHO�RI�SUREDELOLW\��� (IIHFWLYHO\��D��r&�VFHQDULR�
DVNV�WKH�TXHVWLRQ�ȊLI�WKH�ZRUOG�OLPLWV�ZDUPLQJ�DW�RU�EHORZ��r&��ZKDW�DUH�WKH�SDWKZD\V�IRU�
DFKLHYLQJ�WKDW�JRDO"ȋ�� ΖW�LV�XVHIXO�IRU�FRPSDULVRQ�DJDLQVW�DOWHUQDWLYH�VFHQDULRV��$�YDULHW\�RI��r&�
VFHQDULRV�LV DYDLODEOH�RU�DQ�RUJDQL]DWLRQ�FDQ�GHYHORS�LWV�RZQ��r&�VFHQDULR�

ΖW�LV�LPSRUWDQW�WR�QRWH�WKDW��RI�WKH�Ζ($�VFHQDULRV��RQO\�WKH�Ζ($����SSP�DQG��'6�VFHQDULRV�
PRGHO�D��r&�IXWXUH��DOWKRXJK�WKH�ΖQWHQGHG�1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQ �Ζ1'&� DQG�
%ULGJH�VFHQDULRV�DOVR�DFNQRZOHGJH��r&�DV�D SROLF\�REMHFWLYH��� $�QXPEHU�RI�RWKHU�DOWHUQDWLYH�
�r&�VFHQDULRV�DQG�WRROV�DUH�DYDLODEOH�LQ�DGGLWLRQ�WR�WKH�Ζ($�����DQG��'6�VFHQDULRV��WKHVH�
DOWHUQDWLYHV�DUH�SRWHQWLDOO\�KHOSIXO�WR�RUJDQL]DWLRQV�VHHNLQJ�WR�XQGHUVWDQG�SRVVLEOH�IXWXUH�
WUDQVLWLRQ�SDWKZD\V��

ΖQ�GHVLJQLQJ�D��r&�VFHQDULR��RUJDQL]DWLRQV�PD\�ZLVK�WR FRQVLGHU�SXEOLFO\ DYDLODEOH�VFHQDULRV�
WKDW�DUH�����XVHG��UHIHUHQFHG��DQG�LVVXHG�E\�DQ�LQGHSHQGHQW�ERG\������ZKHUHYHU�SRVVLEOH��
VXSSRUWHG�E\�SXEOLFO\�DYDLODEOH�GDWD�VHWV������XSGDWHG RQ�D�UHJXODU�EDVLV��DQG�����OLQNHG�WR�
IXQFWLRQDO�WRROV��H�J���YLVXDOL]HUV��FDOFXODWRUV��DQG�PDSSLQJ�WRROV��WKDW�FDQ�EH�DSSOLHG�E\�
RUJDQL]DWLRQV��([DPSOHV�RI��r&�VFHQDULRV�WKDW�SUHVHQWO\�PHHW�PRVW�RI�WKHVH�FULWHULD�LQFOXGH��
Ζ($��'6��Ζ($������''33��DQG�Ζ5(1$��7KHVH�SXEOLFO\ DYDLODEOH�VFHQDULRV�FDQ�KHOS�LQIRUP�
GHYHORSPHQW�RI�DQ�RUJDQL]DWLRQȇV�RZQ�VFHQDULRV�RU�WKH\�FDQ�EH�XVHG�GLUHFWO\ DV�D�IUDPHZRUN�
IRU�VWUDWHJLF�SODQQLQJ�GLVFXVVLRQV��+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKHVH�VFHQDULRV�GR�QRW�
FRQVLGHU�LPSDFWV�DW�D�VXIILFLHQWO\�JUDQXODU�OHYHO�IRU�DOO�MXULVGLFWLRQV RU�VHFWRUV�

�� 7KLV�LV�ERUQH�RXW�E\�WKH�UHFRJQLWLRQ�WKDW��LQ�UHFHQW�\HDUV��WKH�Ζ($�VFHQDULRV�KDYH�VLJQLILFDQWO\�XQGHU IRUHFDVW�WKH�GHSOR\PHQW�RI�UHQHZDEOHV�
�6HUJH\�3DOWVHY� Ȋ(QHUJ\�6FHQDULRV��7KH�9DOXH�DQG�/LPLWV�RI�6FHQDULR�$QDO\VLV�ȋ 0Ζ7�&((35�:3�����������������

�� /LPLWLQJ�WKH�WHPSHUDWXUH�LQFUHDVH�WR�EHORZ��r&��UHODWLYH�WR�SUH�LQGXVWULDO�OHYHOV��LV�D�VWDWHG�JRDO�RI�WKH������81)&&&�3DULV�$JUHHPHQW�WKDW�
HQWHUHG�LQWR�IRUFH�RQ�1RYHPEHU����������

�� 7KLV�DSSURDFK�FDQ�EH�FRQWUDVWHG�ZLWK�WKH�DSSURDFK�XVHG�LQ�Ζ3&&�VFHQDULRV��ZKLFK�IL[�WKH�DPRXQW�RI�*+*�FRQFHQWUDWLRQ�LQ�WKH�DWPRVSKHUH�
DQG�DQDO\]H�WKH�UHVXOWLQJ�FKDQJHV�LQ�JOREDO�WHPSHUDWXUHV��DQG�RWKHU�YDULDEOHV�VXFK�DV�SUHFLSLWDWLRQ��DW�YDULRXV�IXWXUH�SRLQWV��L�H���RXW�WR�
������PLG�FHQWXU\�>�������@��DQG�HQG�RI�FHQWXU\�>���������@��UHODWLYH�WR�SUH�LQGXVWULDO�OHYHOV�

�� 7KH�Ζ($�����VFHQDULR�LV�SUHPLVHG�RQ�D�����OLNHOLKRRG�RI�NHHSLQJ�EHORZ��r&�
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%R[�$�

Ζ($�6FHQDULRV
Ζ($�:(2�&XUUHQW�3ROLFLHV�6FHQDULR��SURMHFWHG�WR�JHQHUDWH�ZDUPLQJ�RI��r&�
7KH�&XUUHQW�3ROLFLHV�6FHQDULR�FRQVLGHUV�RQO\�WKRVH�SROLFLHV�WKDW�KDYH�EHHQ�IRUPDOO\�DGRSWHG�E\�JRYHUQPHQWV��
$FFRUGLQJ�WR�WKH�81(3��LW�VHWV�RXW�ȊD�EXVLQHVV�DV�XVXDO�IXWXUH�LQ�ZKLFK�JRYHUQPHQWV�IDLO�WR�IROORZ�WKURXJK�RQ�
SROLF\�SURSRVDOV�WKDW�KDYH�\HW�WR�EH�EDFNHG�XS�E\�OHJLVODWLRQ�RU�RWKHU�EDVHV�IRU�LPSOHPHQWDWLRQ�DQG�GR�QRW�
LQWURGXFH�DQ\�RWKHU�SROLFLHV�WKDW�DIIHFW�WKH�HQHUJ\�VHFWRU�ȋ�� 7KLV�Ȇ1R�1HZ�0HDVXUHVȇ�6FHQDULR�SURYLGHV�D�
FRPSDULVRQ�SRLQW�DJDLQVW�ZKLFK QHZ�SROLFLHV�FDQ�EH�DVVHVVHG��

Ζ($�:(2�1HZ�3ROLFLHV�6FHQDULR��SURMHFWHG�WR�JHQHUDWH�ZDUPLQJ�RI��r&�
7KH�1HZ�3ROLFLHV�6FHQDULR�LV�WKH�FHQWUDO�VFHQDULR�RI�:(2��ΖW�WDNHV�LQWR�DFFRXQW�WKH�SROLFLHV�DQG�LPSOHPHQWLQJ�
PHDVXUHV�DIIHFWLQJ�HQHUJ\�PDUNHWV�WKDW�KDYH�EHHQ�DGRSWHG��WRJHWKHU�ZLWK�UHOHYDQW�SROLF\�SURSRVDOV��HYHQ�WKRXJK�
VSHFLILF�PHDVXUHV�QHFHVVDU\�WR�SXW�WKHP�LQWR�HIIHFW�PD\�QHHG�WR�EH�IXOO\�GHYHORSHG��7KH�:(2�UHSRUW�PDNHV�D�
FDVH�E\�FDVH�MXGJPHQW��RIWHQ�FDXWLRXV��RI�WKH�H[WHQW�WR�ZKLFK�SROLF\�SURSRVDOV�ZLOO EH�LPSOHPHQWHG��7KLV�LV�GRQH�
LQ�YLHZ�RI�WKH�PDQ\�LQVWLWXWLRQDO��SROLWLFDO��DQG�HFRQRPLF�REVWDFOHV�WKDW�H[LVW��DV�ZHOO�DV��LQ�VRPH�FDVHV��D�ODFN�RI�
GHWDLO�LQ�DQQRXQFHG�LQWHQWLRQV�DERXW�KRZ�WKH\�ZLOO�EH�LPSOHPHQWHG���

Ζ($�Ζ1'&�3DULV�$JUHHPHQW�6FHQDULR��SURMHFWHG�WR�OLPLW�ZDUPLQJ�WR����r&�
7KH�Ζ1'&�6FHQDULR�DVVHVVHV�LPSOLFDWLRQV�RI�WKH�Ζ1'&V�VXEPLWWHG�EHIRUH�&23���DV�WKH�EDVLV�IRU�WKH�3DULV�
$JUHHPHQW��Ȋ7KH�VKDUH�RI�IRVVLO�IXHOV�LQ�WKH�ZRUOG�HQHUJ\�PL[�GHFOLQHV��EXW�LV�VWLOO�DURXQG�����LQ�������7KH�UDWH�RI�
JURZWK�LQ�FRDO�DQG�RLO�GHPDQG�VORZV�EXW�GHPDQG�GRHV�QRW�GHFOLQH��ZKLOH�JDV�XVH�PDUFKHV�KLJKHU��5HQHZDEOHV�
EHFRPH�WKH�OHDGLQJ�VRXUFH�RI�HOHFWULFLW\�E\�������EXW�VXE�FULWLFDO�FRDO�ILUHG�FDSDFLW\�GHFOLQHV�RQO\�VOLJKWO\��7KH�
FDUERQ�LQWHQVLW\�RI�WKH�SRZHU�VHFWRU�LPSURYHV�E\�����ȋ�� &DUERQ�FDSWXUH�DQG�VWRUDJH��&&6��DFKLHYHV�QR�PRUH�
WKDQ�PDUJLQDO�SHQHWUDWLRQ�E\�������ΖQFUHDVHG�HIILFLHQF\�PHDVXUHV�DFURVV�VHFWRUV�UHGXFH�WKH�HQHUJ\�XVHG�WR�
SURYLGH�HQHUJ\�VHUYLFHV��ZLWKRXW�UHGXFLQJ�WKH�VHUYLFHV�WKHPVHOYHV��

Ζ($�%ULGJH�6FHQDULR��NHHSV�ZRUOG�RQ�SDWK�WR��r&�OLPLW�WR�������EXW�PRUH�QHHGHG�DIWHU������
7KH�Ζ($�VRXJKW�WR�FRQWULEXWH�WR�SUDFWLFDO�GLVFXVVLRQV�DERXW�QHDU�WHUP�*+*�PLWLJDWLRQ�RSWLRQV�DPRQJVW�
SROLF\PDNHUV�DQG�EXVLQHVV�SODQQHUV�E\�GHYHORSLQJ�WKH�%ULGJH�6FHQDULR��7KH�SXUSRVH�RI�WKH�%ULGJH�6FHQDULR�LV�WR�
IDFLOLWDWH�DGRSWLRQ�RI�PHWKRGV�WKURXJK�ZKLFK�WKH�PRYHPHQW�WRZDUGV�D�SHDN�LQ�JOREDO�HQHUJ\�UHODWHG�*+*�
HPLVVLRQV�FDQ�EH�DFKLHYHG�E\�HDFK�FRXQWU\�RU�UHJLRQ�LQGLYLGXDOO\��7KLV�%ULGJH�6FHQDULR�LV�QRW��LQ�LWVHOI��D�SDWKZD\
WR�WKH��r&�WDUJHW�Ȃ DGGLWLRQDO�WHFKQRORJ\�GHYHORSPHQWV�DQG�SROLF\�UHTXLUHPHQWV�IRU�VXFK�D�SDWKZD\�DUH�VHW�RXW�LQ�
WKH�:(2�����6FHQDULR��

Ζ($�:(2����SSP�6FHQDULR��SURMHFWHG�WR�OLPLW�ZDUPLQJ�WR��r&�
7KH�:(2�����6FHQDULR�WDNHV�D�GLIIHUHQW�DSSURDFK��ȊΖW�DGRSWV D�VSHFLILHG�RXWFRPH��DFKLHYHPHQW�RI�WKH�QHFHVVDU\�
DFWLRQ�LQ�WKH�HQHUJ\�VHFWRU�WR�OLPLW�WKH�ULVH�LQ�ORQJ�WHUP�DYHUDJH�JOREDO�WHPSHUDWXUH��ZLWK�D�OLNHOLKRRG�RI������WR�
�r&�DQG�RIIHUV�VWHSV�E\�ZKLFK�WKDW�JRDO�PLJKW�EH�DFKLHYHG�ȋ �� 0DQ\�VHSDUDWH�HIIRUWV�DUH�UHTXLUHG�WR�UHGXFH�
HQHUJ\�UHODWHG�&2� HPLVVLRQV�IURP������WR�������LQFOXGLQJ�VWURQJHU�GHSOR\PHQW�RI�WHFKQRORJLHV�WKDW�DUH�IDPLOLDU�
DQG�DYDLODEOH�DW�FRPPHUFLDO�VFDOH�WRGD\��ZKLFK�ZLOO�GHOLYHU�FORVH�WR�����RI�WKH�HPLVVLRQV�UHGXFWLRQV��WKH�EXLOGLQJ�
RI�VLJQLILFDQW�DGGLWLRQDO�QXFOHDU�FDSDFLW\��DQG UDSLG�&&6�H[SDQVLRQ�DIWHU������PDWFKLQJ�WKH�SDFH�RI�H[SDQVLRQ�RI�
JDV�ILUHG�FDSDFLW\�EHWZHHQ������DQG������

Ζ($�(73��'6�6FHQDULR��SURMHFWHG�WR�OLPLW�ZDUPLQJ�WR��r&�
7KH�Ζ($�KDV�D�VHSDUDWH�DQQXDO�SXEOLFDWLRQ�FDOOHG�Ȋ(QHUJ\�7HFKQRORJ\�3HUVSHFWLYHVȋ��(73��ZKLFK�SURYLGHV�VFHQDULR�
DQDO\VLV�RI�ORZHU�FDUERQ�WHFKQRORJ\�GHYHORSPHQW�DQG�GHSOR\PHQW�LQ�YDULRXV�VHFWRUV��(73������OD\V�RXW�DQ�HQHUJ\�
V\VWHP�GHYHORSPHQW�SDWKZD\�DQG�DQ�HPLVVLRQV�WUDMHFWRU\�FRQVLVWHQW�ZLWK�DW�OHDVW�D�����FKDQFH�RI�OLPLWLQJ�WKH�
DYHUDJH�JOREDO WHPSHUDWXUH�ULVH�WR��r&��7KH��'6�VHWV�WKH�WDUJHW�RI�FXWWLQJ�&2� HPLVVLRQV�E\�DOPRVW�����E\������
�FRPSDUHG�ZLWK��������IROORZHG�E\�FRQWLQXHG�GHFOLQH�DIWHU������XQWLO�FDUERQ�QHXWUDOLW\�LV�UHDFKHG��7KH��'6�
LGHQWLILHV�FKDQJHV�WKDW�KHOS�HQVXUH�D�VHFXUH�DQG�DIIRUGDEOH�HQHUJ\�V\VWHP�LQ�WKH�ORQJ�UXQ��ZKLOH�HPSKDVL]LQJ�WKDW�
WUDQVIRUPLQJ�WKH�HQHUJ\�VHFWRU�LV�YLWDO��EXW�QRW�HQRXJK�RQ�LWV�RZQ�

�� 81(3��%HVW�3UDFWLFHV�DQG�&DVH�6WXGLHV�IRU�ΖQGXVWULDO�(QHUJ\�(IILFLHQF\�ΖPSURYHPHQW� )HEUXDU\�������
�� Ζ($��:RUOG (QHUJ\�0RGHO�'RFXPHQWDWLRQ����� 9HUVLRQ��������
�� Ζ($� Ȋ(QHUJ\�DQG�&OLPDWH�&KDQJH�ȋ������
�� ΖELG�
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%R[�$�

2WKHU��r&�6FHQDULRV
ΖQWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�$JHQF\��Ζ5(1$��5(PDS�������
7KLV�VFHQDULR�RXWOLQHV�D SODQ�WR�GRXEOH�WKH�VKDUH�RI�UHQHZDEOHV�LQ�WKH�ZRUOG
V�HQHUJ\�PL[�E\�������$�UHQHZDEOH�
JHQHUDWLRQ�VKDUH�RI�����LV�UHTXLUHG�E\�������XS�IURP�����FXUUHQWO\�DQG�D�TXDGUXSOLQJ�RI�ȋPRGHUQȋ�UHQHZDEOHV�
GXH�WR�WKH�SKDVH�RXW�RI�WUDGLWLRQDO�XVHV�RI�ELRPDVV��H�J��IXHO�ZRRG��HQHUJ\��Ȋ5(PDS�GHWHUPLQHV�WKH�UHDOLVWLF�
SRWHQWLDO�IRU�FRXQWULHV��UHJLRQV�DQG�WKH�ZRUOG�WR�VFDOH�XS�UHQHZDEOHV��VWDUWLQJ�ZLWK�VHSDUDWH�FRXQWU\�DQDO\VHV�
GRQH�LQ�FROODERUDWLRQ�ZLWK�FRXQWU\�H[SHUWV��DQG�WKHQ�DJJUHJDWLQJ�WKHVH�UHVXOWV�WR�DUULYH�DW�D�JOREDO�SLFWXUH��7KH�
DQDO\VLV�HQFRPSDVVHV����FRXQWULHV�UHSUHVHQWLQJ�����RI�JOREDO�HQHUJ\�XVH��7KH�URDG�PDS�IRFXVHV�QRW�MXVW�RQ�
UHQHZDEOH�SRZHU�WHFKQRORJLHV��EXW�DOVR�WHFKQRORJ\�RSWLRQV�LQ�KHDWLQJ��FRROLQJ� DQG�WUDQVSRUW��ΖQ�GHWHUPLQLQJ�WKH�
SRWHQWLDO�WR�VFDOH�XS�UHQHZDEOHV��5(PDS�IRFXVHV�RQ�SRVVLEOH�WHFKQRORJ\�SDWKZD\V�ȋ��

*UHHQSHDFH�$GYDQFHG�(QHUJ\�>5@HYROXWLRQ���WK (GLWLRQ�
7KLV�VFHQDULR�VHWV�RXW�DQ�DPELWLRXV�SDWKZD\�WRZDUG�D�IXOO\�GHFDUERQL]HG�HQHUJ\�V\VWHP�E\�������7KH�VFHQDULR�
DGGV�VLJQLILFDQW�DGGLWLRQDO�HIIRUWV�WR�WKH�EDVLF�(QHUJ\�>5@HYROXWLRQ�VFHQDULR��ZKLFK�LV�DOVR�FRYHUHG�LQ�WKH�ODWHVW�
HGLWLRQ�RI�*UHHQSHDFHȇV�$GYDQFHG�(QHUJ\�>5@HYROXWLRQ���ΖW�LV�EDVHG�RQ�WKH�EDVLF�VFHQDULR��ZKLFK�LQFOXGHV�VLJQLILFDQW�
HIIRUWV�WR�H[SORLW�RSSRUWXQLWLHV�IRU�HQHUJ\�HIILFLHQF\��DORQJ�ZLWK�ODUJH�VFDOH�LQWHJUDWLRQ�RI�UHQHZDEOHV��ELRIXHOV��
DQG�K\GURJHQ�LQWR�WKH�HQHUJ\�PL[��7KH�DGYDQFHG�VFHQDULR�UHTXLUHV�PXFK�VWURQJHU�HIIRUWV�WR�PRYH�HQHUJ\�
V\VWHPV�WRZDUGV�D������UHQHZDEOH�HQHUJ\�VXSSO\��&RQVXPSWLRQ�SDWKZD\V�UHPDLQ�VLPLODU��EXW IDVWHU�LQWURGXFWLRQ�
RI�WKHVH�WHFKQRORJLHV�OHDGV�WR�FRPSOHWH�GHFDUERQL]DWLRQ��7KH�Ζ($
V�:RUOG�(QHUJ\�2XWORRN������&XUUHQW�3ROLFLHV�
6FHQDULR�VHUYHV�DV�WKH�UHIHUHQFH�FDVH�

'HHS�'HFDUERQL]DWLRQ�3DWKZD\V�3URMHFW��''33�
7KH�''33�ILOOV�D�JDS�LQ�WKH�FOLPDWH�SROLF\�GLDORJXH�E\�SURYLGLQJ��LQ�WKH�IRUP�RI�GHHS�GHFDUERQL]DWLRQ�SDWKZD\V�
�''3V���D�FOHDU�DQG�WDQJLEOH�XQGHUVWDQGLQJ�RI�ZKDW�ZLOO�EH�UHTXLUHG�IRU�FRXQWULHV�WR�UHGXFH�HPLVVLRQV��FRQVLVWHQW�
ZLWK�WKH��r&�OLPLW��Ȋ7KH�''33�IUDPHZRUN�KDV�EHHQ�GHYHORSHG�DQG�XWLOL]HG E\�D�FRQVRUWLXP�OHG�E\�7KH�ΖQVWLWXWH�IRU�
6XVWDLQDEOH�'HYHORSPHQW�DQG�ΖQWHUQDWLRQDO�5HODWLRQV��Ζ''5Ζ��DQG�WKH�6XVWDLQDEOH�'HYHORSPHQW�6ROXWLRQV�
1HWZRUN��6'61���7KH�''33�LV�D�JOREDO�FROODERUDWLRQ�RI�VFLHQWLILF�UHVHDUFK�WHDPV�IURP�OHDGLQJ�UHVHDUFK�LQVWLWXWLRQV�
LQ����RI�WKH�ZRUOGȇV�ODUJHVW�JUHHQKRXVH�JDV�HPLWWLQJ�FRXQWULHV��$XVWUDOLD��%UD]LO��&DQDGD��&KLQD��)UDQFH��*HUPDQ\��
ΖQGLD��ΖQGRQHVLD��ΖWDO\��-DSDQ��0H[LFR��5XVVLD��6RXWK�$IULFD��6RXWK�.RUHD��8�.� DQG�8�6�ȋ�� 7KH�UHVHDUFK�WHDPV�
GHYHORSHG�WKHVH�EOXHSULQWV�IRU�FKDQJH��VHFWRU�E\�VHFWRU�DQG�RYHU�WLPH��IRU�HDFK�SK\VLFDO�LQIUDVWUXFWXUH�RI�WKH����
FRXQWULHV��WR�LQIRUP�GHFLVLRQ�PDNHUV�RI�WKH�WHFKQRORJLFDO�DQG�FRVW�UHTXLUHPHQWV�RI�GLIIHUHQW�RSWLRQV�IRU�PHHWLQJ�
WKHLU�FRXQWU\ȇV�HPLVVLRQV�UHGXFWLRQ�JRDO��''3V�EHJLQ�ZLWK�DQ�HPLVVLRQV�WDUJHW�LQ������DQG�GHWHUPLQH�WKH�VWHSV�
UHTXLUHG�WR�JHW�WKHUH��7KLV�WRRO�WKHUHIRUH�DOORZV�WKH�XVHU�WR�FUHDWH�DQ\�QXPEHU�RI��r&�SDWKZD\V�

Ζ3&&�5&3����
7KH�Ζ3&&�GUDZV�RQ�DQ�DXWKRULWDWLYH�JURXS�RI�DFDGHPLF�VFHQDULR�GHYHORSPHQW�WHDPV�DURXQG�WKH ZRUOG��PDQ\�RI�
WKHP�RUJDQLVHG�LQ�WKH�LQWHJUDWHG�DVVHVVPHQW�PRGHOOLQJ�FRQVRUWLXP��Ζ$0&�� 7KHVH�WHDPV�KDYH�SURGXFHG�D�VHW�RI�
*+*�FRQFHQWUDWLRQ�VFHQDULRV�WKDW�UHVXOW�LQ�D�UDQJH�RI�ZDUPLQJ�RXWFRPHV��7KH�VFHQDULRV�IURP WKLV�FDQ�EH�IRXQG�LQ�
WKH ODWHVW�Ζ3&&�UHSRUW �$5���DV�ZHOO�DV�DQ�RQOLQH�GDWDEDVH DQG�VSUHDGVKHHWV�ZLWK�LQSXW�DQG�RXWSXW�YDULDEOHV� 7KLV�
GLYHUVH�UDQJH�RI�PRGHOV�VKRZ�WKHUH�DUH�PXOWLSOH�SDWKZD\V�WKDW�FDQ�OLPLW�ZDUPLQJ�WR��r&��LQFOXGLQJ�GHFDUERQLVLQJ�
WKH�SRZHU�VHFWRU�E\�PLG�FHQWXU\��HOHFWULI\LQJ�DV�PDQ\�HQHUJ\�VHUYLFHV�DV�SRVVLEOH��VXEVWLWXWLQJ�UHVLGXDO�IRVVLO�IXHO�
XVH�LQ�WKH�WUDQVSRUW��EXLOGLQJV� DQG�LQGXVWU\�VHFWRUV�E\�ELRIXHOV�DQG�DFKLHYLQJ�QHJDWLYH�HPLVVLRQV�LQ�WKH�ODQG�XVH�
VHFWRU��ȆFDUERQ�VLQNVȇ��E\�HQG�RI�WKH FHQWXU\��7KH�VFHQDULRV�DOVR�KLJKOLJKW�HIILFLHQF\�HQKDQFHPHQWV�DQG�EHKDYLRXU�
FKDQJHV�DV�D�NH\�PLWLJDWLRQ�VWUDWHJ\�

�� ΖQWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�$JHQF\��Ζ5(1$���5HPDS��������
�� 'HHS�'HFDUERQL]DWLRQ�3DWKZD\V�3URMHFW��''33���Ȋ$ERXW�ȋ�''33�������
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$
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%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

ΖQ�FRPPRQ�ZLWK��DQG�VRPHWLPHV�JRLQJ�EH\RQG�WKH�Ζ($�VFHQDULRV��WKH��r&�VFHQDULRV�LQ�%R[�$�
DUH�

� SXEOLFO\�DYDLODEOH��SHHU�UHYLHZHG��DQG�JHQHUDOO\�XVHG�UHIHUHQFHG�

� VXSSRUWHG�E\�SXEOLFO\�DYDLODEOH�GDWD�VHWV�SURYLGLQJ�GDWD�DW�JOREDO��UHJLRQDO� DQG�QDWLRQDO�
OHYHO��DQG

� LQ�VRPH�FDVHV��OLQNHG�WR�IXQFWLRQDO�WRROV��H�J���YLVXDOL]HUV��FDOFXODWRUV��DQG�RU�PDSSLQJ�
WRROV��WKDW�FDQ�EH�HPSOR\HG�E\�RUJDQL]DWLRQV�

F� 1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQV�DQG�WKH�ΖPSRUWDQFH�RI��r&�6FHQDULRV
:KHQ�FRQVLGHULQJ�UHVLOLHQFH�WR�WUDQVLWLRQ�ULVNV��DQ�RUJDQL]DWLRQȇV�PDQDJHPHQW��VKDUHKROGHUV��
DQG�DQDO\VWV�VKRXOG WDNH�LQWR�DFFRXQW��DV�D�VWDUWLQJ�SRLQW� WKH�VWDWHG�PHDVXUHV�DQG�RXWFRPHV�
RI�JRYHUQPHQWVȇ�1'&�SODQV��ΖQ�VRPH�LQVWDQFHV��1'&V�DUH�EXLOW�RQ�GRPHVWLF�SROLF\�
FRQVLGHUDWLRQV�DURXQG�ZKDW�FRQVWLWXWHV�D�SUDFWLFDO��VRXQG�SDWKZD\�WR�D�ORZ�FDUERQ�HFRQRP\�
LQ�OLJKW�RI�HQHUJ\�VHFXULW\�UHTXLUHPHQWV�

:KLOH�WDNLQJ�LQWR�DFFRXQW�1'&�JRDOV�LQ�VFHQDULR�DQDO\VLV�LV�D�VXEVWDQWLYH�ILUVW�VWHS��WKH�
IROORZLQJ�VKRXOG�EH�QRWHG�

� 7KH�FXUUHQW�1'&V�DUH�QRW�VXIILFLHQW�WR�GHOLYHU�WKH�REMHFWLYH��VWDWHG�LQ�$UWLFOH���RI�WKH�
3DULV�$JUHHPHQW�DQG�DJUHHG�WR�E\�����VLJQDWRU\�FRXQWULHV��RI�ȊKROGLQJ�WKH�LQFUHDVH�LQ�
WKH�JOREDO�DYHUDJH�WHPSHUDWXUH�WR�ZHOO�EHORZ��r&�DERYH�SUH�LQGXVWULDO�OHYHOV�DQG�WR�
SXUVXH�HIIRUWV�WR�OLPLW�WKH�WHPSHUDWXUH�LQFUHDVH�WR����r&�DERYH�SUH�LQGXVWULDO�OHYHOV�ȋ��

� 7KH�FXUUHQW�1'&V�HQG�DW�������VRPH�HDUOLHU�WKDQ�������DQG�RQO\�DFKLHYH�DQ�H[SHFWHG�
���r&�ZDUPLQJ�OLPLW�

� $UWLFOH���RI�WKH�3DULV�$JUHHPHQW�LQWURGXFHV�WKH�ȋUDWFKHWLQJȋ�UHTXLUHPHQW�IRU�FRXQWULHV�
WR�FRPPXQLFDWH�HQKDQFHG�1'&V�HYHU\�ILYH�\HDUV��L�H���WR�JR�IXUWKHU�WKDQ�WKH\�KDYH�
FXUUHQWO\�FRPPLWWHG�WR�LQ�RUGHU�WR�DFKLHYH�WKH�$JUHHPHQWȇV�REMHFWLYHV�RI�EHORZ��r&�
DERYH�SUH�LQGXVWULDO�OHYHOV��

ΖW�LV�LPSRUWDQW��WKHUHIRUH��WKDW�RUJDQL]DWLRQV�WDNH�LQWR�DFFRXQW�D��r&�VFHQDULR�LQ�WKHLU�DQDO\VHV��
$��r&�VFHQDULR�SURYLGHV�D�FRPPRQ�UHIHUHQFH�SRLQW WKDW�LV�JHQHUDOO\�DOLJQHG�ZLWK�WKH�REMHFWLYHV�
RI�WKH�3DULV�$JUHHPHQW�DQG�ZLOO�VXSSRUW�WKH�HYDOXDWLRQ��E\�DQDO\VWV�DQG�LQYHVWRUV��RI�WKH�
SRWHQWLDO�PDJQLWXGH�DQG�WLPLQJ�RI�WUDQVLWLRQ�UHODWHG�LPSOLFDWLRQV�IRU�LQGLYLGXDO�RUJDQL]DWLRQV��
DFURVV�GLIIHUHQW�RUJDQL]DWLRQV�ZLWKLQ�D�VHFWRU��DQG�DFURVV�GLIIHUHQW�VHFWRUV�

ΖQ�WKLV�FRQWH[W��LW�LV�XVHIXO�WR�KLJKOLJKW�VHYHUDO�SRLQWV�IURP�WKH�*UDQWKDP�ΖQVWLWXWH VXEPLVVLRQ�
WR�WKH�7DVN�)RUFH���

ȐLW�LV�EHFRPLQJ�LQFUHDVLQJO\�ULVN\�IRU�FRPSDQLHV�WR�SLQ�DOO�EXVLQHVV�VWUDWHJLHV�RQ�WKH�
DVVXPSWLRQ�WKDW�H[WHQVLYH�GHFDUERQL]DWLRQ�ZLOO�QRW�KDSSHQ��IRU�H[DPSOH��RQ�WKH�EDVLV�
EHFDXVH�RI��PRVWO\�EDFNZDUG�ORRNLQJ��ODFN�RI�SROLWLFDO�ZLOO�

ΖW�LV�OLNHO\�WKDW�DOO�EXVLQHVVHV�ZLOO�QHHG�WR�KDYH�DQ�DQVZHU�WR�WKH�NH\�TXHVWLRQ��ZKDW�VWUDWHJ\�
LV�LQ�SODFH�WR�WUDQVLWLRQ�EXVLQHVV�PRGHOV�WR�RQHV�WKDW�UHPDLQ�YDOXDEOH�RQFH�DPELWLRXV�
FOLPDWH�SROLFLHV�DUH�LQ�SODFH"��6LPLODU�TXHVWLRQV�UHODWLQJ�WR�H[SRVXUH�WR�SK\VLFDO�ULVNV�DQG�
IXWXUH�SURRILQJ�EXVLQHVV�PRGHOV�ZLOO�KDYH�WR�EH�IRUPXODWHG��WKHVH�YDU\LQJ�DFFRUGLQJ�WR�
GLIIHUHQW�VHFWRUVȇ�H[SRVXUH�

�� 8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��ȋ7KH�3DULV�$JUHHPHQW�ȋ�'HFHPEHU������
�� 'LPLWUL�=HQJKHOLV�DQG�1LFKRODV�6WHUQ��7KH�LPSRUWDQFH�RI�ORRNLQJ�IRUZDUG�WR�PDQDJH�ULVNV��VXEPLVVLRQ�WR�WKH�7DVN�)RUFH�RQ�&OLPDWH�5HODWHG�

)LQDQFLDO�'LVFORVXUHV��3ROLF\�3DSHU��-XQH������
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$SSHQGLFHV

5HVLOLHQFH�UHTXLUHV�WKH�SUHVHQFH�RI�IRUZDUG�ULVN�PDQDJHPHQW�DQG�KHGJLQJ�VWUDWHJLHV��ΖQ�
DGGLWLRQ�WR�DQVZHULQJ�WKH�TXHVWLRQ�ȊZKDW�LV�\RXU�PRVW�OLNHO\�VFHQDULR"ȋ�LQYHVWRUV�ZLOO�VHHN�
WR�DVN��ZKDW�ZLOO�\RX�GR�LQ�DOWHUQDWLYH�VFHQDULRV�VXFK�DV�D�QHW�]HUR�HPLVVLRQV�ZRUOG"ȋ�7KH�
DQVZHU�WR�WKLV�SXWV�PDUNHW�SOD\HUV�LQ�D�EHWWHU�SRVLWLRQ�WR�DVVHVV�PDUNHW�FDSLWDOL]DWLRQ�

G� &RPSDULVRQ�RI�5HOHYDQW�3DUDPHWHUV�DQG�6LJQSRVWV
$�FRPSDULVRQ�RI�WKH�Ζ($�DQG�RWKHU�VFHQDULRV��WKHLU�UHODWHG�PRGHOV�DQG WRROV��DQG�WKHLU�
XQGHUO\LQJ�DVVXPSWLRQV�LV�SUHVHQWHG�LQ�)LJXUH�$� �S������ ΖW�VKRXOG�EH�QRWHG�WKDW�WKLV�ILJXUH�
GRHV�QRW�LQFOXGH�WKH�Ζ($�:(2�&XUUHQW�3ROLFLHV�DQG�1HZ�3ROLFLHV�VFHQDULRV�VLQFH�WKHVH�GR�QRW�
H[SOLFLWO\�PRGHO�WKH�WUDQVLWLRQ�WR�D�ORZHU�FDUERQ�HFRQRP\��ΖQVWHDG��WKH\�PRGHO�DOWHUQDWLYH�
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WHFKQRORJ\�DV�D�VKDUH�RI�*'3�����
H[SHFWHG�WR�JURZ�DFURVV�WKH�''33�
FRXQWULHV�������LQ������������LQ�
�����������LQ�����������LQ�������
�S����

� ����RI�3RZHU�JHQHUDWLRQ�LQ�WKH�
5(PDS�VFHQDULR�LQ������XVHV�
UHQHZDEOH�WHFKQRORJ\��XS�IURP�
����LQ��������FRPSDUHG�WR�����LQ�
WKH�5HIHUHQFH�FDVH���S�����������
5(PDS�SDSHU�

� ����RI�3RZHU�JHQHUDWLRQ�LQ�WKH�
5(PDS�VFHQDULR�LQ������XVHV�
UHQHZDEOH�WHFKQRORJ\��XS�IURP�
����LQ��������FRPSDUHG�WR�����LQ�
WKH�5HIHUHQFH�FDVH���S�����������
5(PDS�SDSHU�

1
XF

OH
DU

� *OREDO�QXFOHDU�FDSDFLW\�PRUH�
WKDQ�GRXEOHV�WR�����*Z�LQ�������
����KLJKHU�WKDQ�LQ�WKH�1HZ�
3ROLFLHV�6FHQDULR���S������
� 'HYHORSPHQW�GHSHQGV�RQ�VRPH�
����ELOOLRQ�\HDU�LQ�LQYHVWPHQW�LQ�
QHZ�QXFOHDU�SODQWV�RYHU������
�������S������

� $VVXPHG�JURZWK�LQ�JOREDO�
QXFOHDU�FDSDFLW\�IURP���*:�LQ�
�����WR�����*:�E\��������S�����

� &XPXODWLYH�SURGXFWLRQ�RI�
GHFDUERQL]HG�HQHUJ\��*:�IURP�
1XFOHDU�WHFKQRORJ\��LQ�DOO�''33�
FRXQWULHV��JURZV�DV�IROORZV��������
�*:���������*:����������*:��
���������*:�����������*:��S��
���

� 8QGHU�WKH�5(PDS�VFHQDULR��
1XFOHDU�SRZHU�JHQHUDWLRQ�
FDSDFLW\�LV����*:�E\�������XS�
IURP����*:�LQ�������EXW�OHVV�
WKDQ�WKH�5HIHUHQFH�&DVH�LQ�������
DW����*:���S�����������5(PDS�
SDSHU�

� 1R�QHZ�QXFOHDU�SRZHU�SODQWV�
ZLOO�EH�EXLOW�ZRUOGZLGH�LQ�WKH�
(QHUJ\�>5@HYROXWLRQ�6FHQDULRV���S��
����

2
XW
FR
P
HV

&2
�
(P

LV
VL
RQ

V

� (QHUJ\�UHODWHG�&2� HPLVVLRQV�
SHDN�DW���*W�EHIRUH�������WKHQ�
IDOO�EDFN�WR������*W�LQ������DQG�
�����*W�LQ�������DOPRVW�����ORZHU�
WKDQ�1HZ�3ROLFLHV�6FHQDULR��

� &2� HPLVVLRQV�LQ�WKH��'6DUH�
UHGXFHG�WR����*W�LQ�������OHVV�
WKDQ�KDOI�WKH�FXUUHQW�YDOXH���S�����

� 5DQJH�RI�FXPXODWLYH�HQHUJ\�
UHODWHG�HPLVVLRQV�RI��������*W
&2� E\��������SS��������

� 7KH�ORZHU�HQG�RI�WKLV��&2�

UHGXFWLRQ��UDQJH�LV�VXIILFLHQW�WR�
NHHS�WKH�ZRUOG�RQ�D��R&�
SDWKZD\��SS��������������5(PDS�
SDSHU�

� �����5HQHZDEOH�HQHUJ\�
GHFDUERQL]DWLRQ�RI�WKH�HQWLUH�
HQHUJ\�V\VWHP�E\������
� *OREDO�&2� HPLVVLRQV�VWDELOL]H�E\�
�����DQG�WKHQ�FRQVWDQWO\�UHGXFH�
� 7RWDO�FXPXODWLYH�&2� HPLVVLRQV�
EHWZHHQ������	������DUH�����*W�
&2����S�����
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$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

H� 2XWSXWV�IURP�7UDQVLWLRQ�6FHQDULRV
7KH�WUDQVLWLRQ�VFHQDULRV�VXPPDUL]HG�DERYH�SURYLGH�GDWD�DQG�JUDSKLFDO�RXWSXWV�WKDW�SUHVHQW�
DQDO\VLV�DQG�RXWFRPHV�IRU�NH\�SDUDPHWHUV�DW�JOREDO�DQG�UHJLRQDO�OHYHOV�DQG�IUHTXHQWO\�DOVR�DW�
FHUWDLQ�QDWLRQDO�DQG�VHFWRU�OHYHOV��

ΖQ�DGGLWLRQ��PDQ\�RI�WKH�SXEOLVKHG�WUDQVLWLRQ�VFHQDULRV�DUH�DFFRPSDQLHG�E\�IXQFWLRQDO�WRROV�
DQG�GDVKERDUGV�WKDW�FDQ�KHOS�RUJDQL]DWLRQV�DFFHVV�WKH�LQIRUPDWLRQ�RI�JUHDWHVW�UHOHYDQFH�WR�
WKHP��)RU�H[DPSOH��WKH�''33�WRRO��DQG�DOVR�WKH�*OREDO�&DOFXODWRU�GHYHORSHG�E\�WKH�8�.�
JRYHUQPHQW����DOORZV�XVHUV�WR�XQGHUWDNH�ȋZKDW�LIȋ�DQDO\VLV�E\�PRGLI\LQJ�FHUWDLQ�LQSXW�
SDUDPHWHUV�DQG�DVVXPSWLRQV��)XUWKHU�GHYHORSPHQW�RI�VXSSRUWLQJ�WRROV�DQG�XVHU�LQWHUIDFHV��
KRZHYHU��LV�QHFHVVDU\�WR�IDFLOLWDWH�XSWDNH�RI�VFHQDULR�DQDO\VLV�E\�RUJDQL]DWLRQV��UHGXFH�FRVWV RI�
VFHQDULR�DQDO\VLV��DQG�KHOS�HQVXUH�FRPSDUDELOLW\�E\�LQYHVWRUV�

�� 3K\VLFDO 6FHQDULRV
7KH�VFLHQFH�DQG�WKH�UHVXOWV�RI�JOREDO�FOLPDWH�PRGHOV�DOVR�FDQ�VXSSRUW�RUJDQL]DWLRQVȇ�
DVVHVVPHQWV�RI�WKH�EURDGHU�SK\VLFDO�LPSDFWV�RI�FOLPDWH�FKDQJH��H�J���WHPSHUDWXUH��
SUHFLSLWDWLRQ��DQG�GURXJKW��DQG�WKH�DVVRFLDWHG�ILQDQFLDO�FRQVHTXHQFHV��$V�DQ�LOOXVWUDWLRQ�RI�
WKLV��UHFHQW�DQDO\VLV�E\�0Ζ7�RI�VL[�ΖQWHJUDWHG�$VVHVVPHQW�0RGHOV��ZKLFK�PRGHO�LQWHUDFWLRQV�
EHWZHHQ�DQWKURSRJHQLF�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�FOLPDWH�V\VWHPV�DQG�FOLPDWH FKDQJH�
LPSDFWV�RQ�VRFLDO�HFRQRPLF�V\VWHPV��IRXQG�WKDW�FOLPDWH�RXWFRPHV�VXFK�DV�JOREDO�WHPSHUDWXUH�
ZHUH�KLJKO\�FRPSDUDEOH�DFURVV�WKH�PRGHOV��7KH�0Ζ7�ZRUN�DQG�RWKHU�H[SHULHQFH�VXJJHVWV�WKDW�
EXVLQHVV�SODQQHUV��ILQDQFLDO�DQDO\VWV��DQG�RWKHUV�FDQ�HIIHFWLYHO\�XVH�WKH�RXWSXWV�RI�JOREDO�
FOLPDWH�PRGHOV�LQ�VFHQDULR�DQDO\VLV�WR�DVVHVV�WKH�EURDGHU�FRQVHTXHQFHV�RI�SK\VLFDO�FOLPDWH�
UHODWHG�LPSDFWV�

'RZQVFDOLQJ�WKHVH�JOREDO�FOLPDWH�PRGHOV�WR�ORFDO�LPSDFWV��KRZHYHU��LV�VWLOO�D�ZRUN�LQ�SURJUHVV��
6HYHUDO�JRYHUQPHQWV�DQG�LQWHUQDWLRQDO�ILQDQFLDO�LQVWLWXWLRQV�DUH�QRZ�XVLQJ�ȊGRZQVFDOHGȋ�GDWD�
IURP�JOREDO�FOLPDWH�PRGHOV�WR�DVVHVV�QHZ�LQIUDVWUXFWXUH�SURMHFWV��+RZHYHU��PDQ\�JOREDO�
FOLPDWH�PRGHOV�VWLOO�KDYH�GLIILFXOWLHV�LQ�SURMHFWLQJ�DFFXUDWHO\�H[WUHPH�ZHDWKHU�HYHQWV�DW�ORFDO�
OHYHOV��H�J�� IORRGV��SUHFLSLWDWLRQ�SDWWHUQV��DQG�GURXJKWV��

D� 3XEOLFO\ $YDLODEOH�3K\VLFDO�6FHQDULRV�
7KH�Ζ3&&ȇV�IRXU�5&3V�DUH�WKH�ODWHVW�JHQHUDWLRQ�RI�VFHQDULRV�WKDW�SURYLGH�LQSXW�WR�WKH�FOLPDWH�
PRGHOV�XQGHUSLQQLQJ�WKH�Ζ3&&ȇV�$5���7KHVH�VFHQDULRV�GHVFULEH�WKH�FOLPDWH�LPSDFWV�RI�D�UDQJH�
RI�SRVVLEOH�IXWXUH�*+*�HPLVVLRQV�DQG�FRQVHTXHQW�WUDMHFWRULHV�RI�DWPRVSKHULF�*+*�
FRQFHQWUDWLRQV��%R[�$���S������

7KH�5&3�VFHQDULRV�IL[�WKH�DPRXQW�RI�*+*�FRQFHQWUDWLRQ�LQ�WKH�DWPRVSKHUH�DQG�DQDO\]H�WKH�
UHVXOWLQJ�FKDQJHV�LQ�JOREDO�WHPSHUDWXUHV��DQG�RWKHU�YDULDEOHV�VXFK�DV�SUHFLSLWDWLRQ��DW�YDULRXV�
IXWXUH�SRLQWV �L�H���RXW�WR�������PLG�FHQWXU\�>�������@��DQG�HQG�RI�FHQWXU\�>���������@��UHODWLYH�
WR�SUH�LQGXVWULDO�OHYHOV�

)LJXUH�$� �S������LOOXVWUDWHV�WKH UDQJH�RI�HPLVVLRQ�SDWKZD\V�DQG�WHPSHUDWXUH�RXWFRPHV�
PRGHOHG�DV�LQSXWV�WR�WKH�Ζ3&&ȇV�$5��DQG�WKH�UHVXOWLQJ�DWPRVSKHULF�&2� FRQFHQWUDWLRQV�DQG�
JOREDO�DYHUDJH�WHPSHUDWXUH�FKDQJH��

�� 8�.� *RYHUQPHQW
V�ΖQWHUQDWLRQDO�&OLPDWH�)XQG��(8
V�&OLPDWH�.Ζ&��Ȋ7KH�*OREDO�&DOFXODWRU�WRRO�ȋ�7KH�*OREDO�&DOFXODWRU���
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%R[�$�

Ζ3&&�5HSUHVHQWDWLYH�&RQFHQWUDWLRQ�3DWKZD\��5&3��6FHQDULRV

5&3��� LV�WKH�KLJK�HPLVVLRQV�VFHQDULR��FRQVLVWHQW�ZLWK�D�IXWXUH�ZLWK�QR�SROLF\�FKDQJHV�WR�UHGXFH�HPLVVLRQV��DQG�
FKDUDFWHUL]HG�E\�LQFUHDVLQJ�*+*�HPLVVLRQV�WKDW�OHDG�WR�KLJK�DWPRVSKHULF�*+*�FRQFHQWUDWLRQV��ΖW�LV�DOLJQHG�
EURDGO\�ZLWK�D�&XUUHQW�3ROLFLHV�RU�%XVLQHVV�$V�8VXDO�6FHQDULR�

5&3��� LV�D�KLJK�WR�LQWHUPHGLDWH�HPLVVLRQV�VFHQDULR�ZKHUH�*+*�HPLVVLRQV�SHDN�DW�DURXQG������DQG�WKHQ�GHFOLQH�
WKURXJK�WKH�UHVW�RI�WKH�FHQWXU\��

5&3��� LV�DQ�LQWHUPHGLDWH�HPLVVLRQV�VFHQDULR��FRQVLVWHQW�ZLWK�D�IXWXUH�ZLWK�UHODWLYHO\�DPELWLRXV�HPLVVLRQV�
UHGXFWLRQV�DQG�*+*�HPLVVLRQV�LQFUHDVLQJ�VOLJKWO\�EHIRUH�VWDUWLQJ�WR�GHFOLQH�FLUFD�������'HVSLWH�VXFK�UHODWLYHO\�
DPELWLRXV�HPLVVLRQV�UHGXFWLRQ�DFWLRQV��5&3����IDOOV�VKRUW�RI�WKH��r&�OLPLW����r&�DLP�DJUHHG�RQ�LQ�WKH�3DULV�
$JUHHPHQW��ΖW�LV�DOLJQHG�EURDGO\�ZLWK�WKH�*+*�HPLVVLRQV�SURILOH�WKDW�ZRXOG�UHVXOW�IURP�LPSOHPHQWDWLRQ�RI�WKH�
�����1'&V��RXW�WR��������IROORZHG�UDSLGO\�E\�SHDNLQJ�DQG�WKHQ�UHGXFWLRQ�RI�JOREDO�HPLVVLRQV�E\�����E\������

5&3��� LV�WKH�RQO\�Ζ3&&�VFHQDULR�LQ�OLQH�ZLWK�WKH�3DULV�$JUHHPHQWȇV�VWDWHG��r&�OLPLW����r&�DLP��7KLV�5&3�LV�
FRQVLVWHQW�ZLWK�DPELWLRXV�UHGXFWLRQ�RI�*+*�HPLVVLRQV��ZKLFK�ZRXOG�SHDN�DURXQG�������WKHQ�GHFOLQH�RQ�D�OLQHDU�
SDWK�DQG�EHFRPH�QHW�QHJDWLYH�EHIRUH�������

)LJXUH�$�

&2� (PLVVLRQV�3DWKZD\V�DQG�7HPSHUDWXUH�2XWFRPHV�LQ�Ζ3&&�$5��5&3�
6FHQDULRV

6RXUFH��6DELQH�)XVV��HW�DO�� Ȋ%HWWLQJ�RQ�QHJDWLYH�HPLVVLRQV�ȋ�1DWXUH�&OLPDWH�&KDQJH���������6HSWHPEHU�������SS�����Ȃ�����
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7KH�GDWD�DQG�RXWFRPHV�RI�WKLV�PRGHOLQJ�DUH�DYDLODEOH�LQ�&0Ζ3���WKH�&RXSOHG�0RGHO�ΖQWHU�
FRPSDULVRQ�3URMHFW�3KDVH����� $�VXPPDU\�RI�&0Ζ3��LV�SURYLGHG�LQ�%R[�$�� 7KLV�GDWD�LV�SXEOLFO\�
DYDLODEOH�DQG�LV�XVHG�E\�PDQ\�RUJDQL]DWLRQV��DFDGHPLF�UHVHDUFKHUV��DQG�VSHFLDOLVW�FRQVXOWDQWV�
DQG�SUDFWLWLRQHUV�LQ�WKHLU�HYDOXDWLRQV�RI�WKH�SRWHQWLDO�ILUVW���VHFRQG� DQG�WKLUG�RUGHU�LPSDFWV�RI�
FOLPDWH�FKDQJH�

E� &RPSDULVRQ�RI�5HOHYDQW�6LJQSRVWV
7KH�SK\VLFDO�VFHQDULRV�RU�5&3V�IURP�Ζ3&&ȇV�$5��UHIOHFW�D�UDQJH�RI�*+*�HPLVVLRQV�DQG�
FRQFHQWUDWLRQ�SDWKZD\V�DQG�FRQVHTXHQW�WHPSHUDWXUH�RXWFRPHV��0RGHOLQJ�UHVXOWV��VXFK�DV�
WKRVH�FRQWDLQHG�LQ�WKH�&0Ζ3��DUFKLYH��SURYLGH�SURMHFWHG�FOLPDWH�GDWD�IRU�WKH�UDQJH�RI�
YDULDEOHV�IRU�HDFK�RI�WKH�5&3V��

%R[�$�

&0Ζ3��6XPPDU\
&0Ζ3��SURPRWHV�D�VWDQGDUG�VHW�RI�PRGHO�VLPXODWLRQV�LQ�RUGHU�WR�HYDOXDWH�KRZ�UHDOLVWLF�WKH�PRGHOV�DUH�
LQ�VLPXODWLQJ�WKH�UHFHQW�SDVW��SURYLGH�SURMHFWLRQV�RI�IXWXUH�FOLPDWH�FKDQJH�RQ�WZR�WLPH�VFDOHV��QHDU WHUP�
�RXW�WR�DERXW�������DQG�ORQJ�WHUP��RXW�WR������DQG�EH\RQG���DQG�XQGHUVWDQG�VRPH�RI�WKH�IDFWRUV�
UHVSRQVLEOH�IRU�GLIIHUHQFHV�LQ�PRGHO�SURMHFWLRQV��LQFOXGLQJ�TXDQWLI\LQJ�VRPH�NH\�IHHGEDFNV�VXFK�DV�
WKRVH�LQYROYLQJ�FORXGV�DQG�WKH�FDUERQ�F\FOH���

7KH�PXOWL�PRGHO�PHDQ�UHVXOWV�IURP�WKH�&0Ζ3��GDWD�VHWV�FDQ�EH�XVHG�WR�FRQGXFW�SK\VLFDO�FOLPDWH�FKDQJH�
LPSDFW�DVVHVVPHQWV��8VLQJ�WKHVH�GDWD��RUJDQL]DWLRQV�FDQ�VFUHHQ�WKH�RXWFRPHV�IRU�WKH�IROORZLQJ�
YDULDEOHV�LQ������������DQG�EH\RQG���

x WHPSHUDWXUH ȏ�ZLOGILUHV ȏ�ZDWHU�VXSSO\�DQG�GHPDQG
x SUHFLSLWDWLRQ ȏ�KXUULFDQHV�F\FORQHV ȏ�VHD�OHYHO�ULVH
x GURXJKW ȏ�W\SKRRQV ȏ ODQGVOLGHV
x VWRUP�VXUJHV ȏ�IORRGV

)RU�RUJDQL]DWLRQV�ZLVKLQJ�WR�XQGHUVWDQG�WKHLU�VWUHVVHG�H[SRVXUH�WR�SODXVLEOH�SK\VLFDO�FOLPDWH�FKDQJH�
ULVNV�LQ�WKH�WLPH�IUDPH�IURP�QRZ�XQWLO�PLG�FHQWXU\��ZKDW�LV�OLNHO\�WR�EH�PRVW�KHOSIXO�LV�WR�FRQVLGHU�
VFHQDULRV�FRQVLVWHQW�ZLWK�5&3�����ZKLFK�PRVW�FORVHO\�UHIOHFWV�D�EXVLQHVV�DV�XVXDO�SDWKZD\�FRQVLVWHQW�
ZLWK�IDLOXUH�WR�SURSHUO\�LPSOHPHQW�1'&V���

ΖQGLFDWLYH�RXWSXWV�IURP�WKH�PRGHOLQJ�RI�WKHVH�WZR�5&3�VFHQDULRV�DUH�VKRZQ�LQ�)LJXUH�$� �S�������
7KHVH�VKRZ�VRPH�RI�WKH�JOREDO�PDSSLQJ�UHVRXUFHV�DYDLODEOH�WR�RUJDQL]DWLRQV��ERWK�IURP�Ζ3&&�
LWVHOI�DQG�IURP�RWKHU�RUJDQL]DWLRQV�WKDW�KDYH�XVHG�Ζ3&&�PRGHOLQJ�GDWD WR�GHYHORS�XVHU�IULHQGO\�
PDSSLQJ�WRROV��:KHQ�XQGHUWDNLQJ�SK\VLFDO�FOLPDWH�UHODWHG�VFHQDULR�DQDO\VLV��RUJDQL]DWLRQV�PD\�
ILQG�LW�XVHIXO�WR�GHULYH�KLJK�OHYHO�GDWD�IURP�VXFK�PDSV�DQG�WR�VXSSOHPHQW�WKLV�ZLWK�VLWH���ORFDO� RU�
UHJLRQ�VSHFLILF�GDWD�IURP�WKH�&0Ζ3� GDWD�VHW��DQG�WKH�UHVXOWV�RI�UHOHYDQW�VWXGLHV�GUDZQ�IURP�WKH�
PDQ\�DFDGHPLF�UHVHDUFK�SDSHUV�WKDW�KDYH�LQIRUPHG�WKH�ZRUN�RI�WKH�Ζ3&&��7KHVH�ZLOO�LQFOXGH�
UHVHDUFK�SDSHUV�VSHFLILF�WR�LQGLYLGXDO�UHJLRQV�RU�FRXQWULHV��WR�LQGLYLGXDO�FOLPDWH�LPSDFWV�YDULDEOHV��
LQFOXGLQJ�RQ�WKH�VHYHULW\�DQG�IUHTXHQF\�RI�H[WUHPH�ZHDWKHU�HYHQWV��DQG�WR�WKH�LPSDFWV�RQ�VSHFLILF�
LQGXVWULHV��H�J���WKH�LPSDFW�RQ�DJULFXOWXUDO�SURGXFWLRQ�ZLWKLQ�D�VSHFLILF�FRXQWU\��

�� &0Ζ3�ZDV�HVWDEOLVKHG�E\�OHDGLQJ�FOLPDWH�PRGHOLQJ�JURXSV�DURXQG�WKH�ZRUOG�LQ������WR�SURPRWH�D�QHZ�VHW�RI�FRRUGLQDWHG�FOLPDWH�PRGHO�
H[SHULPHQWV��&0Ζ3�3KDVH���SURYLGHG�NH\�UHVXOWV�DQG�DFFHVV�WR�GDWD�IURP����PRGHOLQJ�FHQWHUV�WKDW�XQGHUSLQQHG�WKH�Ζ3&&��WK�$VVHVVPHQW�
5HSRUW��JHQHUDWLQJ�SURMHFWLRQV�RI�IXWXUH�FOLPDWH�FKDQJH�XQGHU�HDFK�RI�WKH�5&3V��:RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH��&0Ζ3���������

�� ΖELG�
�� 6RPH�YDULDEOHV��VXFK�DV�ZLOGILUHV��DOVR�UHO\�XSRQ�XVH�RI�VHSDUDWH�GDWD�VHWV�RXWVLGH�&0Ζ3��
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)LJXUH�$�

&RPSDULVRQ�RI�5HOHYDQW�6LJQSRVWV�ZLWKLQ�3K\VLFDO�&OLPDWH�6FHQDULRV

6RXUFH��Ζ3&&��$QQH[�Ζ��$WODV�RI�*OREDO�DQG�5HJLRQDO�&OLPDWH�3URMHFWLRQV�6XSSOHPHQWDU\�0DWHULDO�5&3����DQG�5&3���� >YDQ�2OGHQERUJK��*�-���0��&ROOLQV��-��$UEODVWHU��-�+��&KULVWHQVHQ��-��
0DURW]NH��6�%��3RZHU��0��5XPPXNDLQHQ�DQG�7��=KRX��HGV��@� ����� ΖQ��&OLPDWH�&KDQJH�������7KH�3K\VLFDO�6FLHQFH�%DVLV��&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�Ζ�WR�WKH�)LIWK�$VVHVVPHQW�
5HSRUW�RI�WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH >6WRFNHU��7�)���'��4LQ��*��.��3ODWWQHU��0��7LJQRU��6�.��$OOHQ��-��%RVFKXQJ��$��1DXHOV��<��;LD��9��%H[�DQG�3�0��0LGJOH\��HGV��@��
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F� 7\SHV�RI�3K\VLFDO�5LVN $VVHVVPHQW�7RROV�	�5HVRXUFHV
ΖQ�DGGLWLRQ�WR�WKH�PRGHOLQJ�UHVXOWV�IURP�DSSO\LQJ�WKH�Ζ3&&�5&3�VFHQDULRV�VKRZQ�DERYH��GUDZQ�
IURP�WKH�&0Ζ3��GDWD�VHW��D�QXPEHU�RI�RWKHU�WRROV�DUH�DYDLODEOH�WR�RUJDQL]DWLRQV�WR�VXSSRUW�
WKHLU�DVVHVVPHQWV�RI�SK\VLFDO�FOLPDWH�LPSDFWV�DQG�ULVNV�DW�JOREDO��UHJLRQDO��QDWLRQDO��DQG�ORFDO�
OHYHOV��

7KH�:5Ζ�$TXHGXFW�$WODV��)LJXUH�$���LV�D�ULVN�PDSSLQJ�WRRO�WKDW�ȊKHOSV�FRPSDQLHV��LQYHVWRUV��
JRYHUQPHQWV��DQG�RWKHU�XVHUV�XQGHUVWDQG�ZKHUH�DQG�KRZ�ZDWHU�ULVNV�DQG�RSSRUWXQLWLHV�DUH�
HPHUJLQJ�ZRUOGZLGH��7KH�$WODV�XVHV�D�UREXVW��SHHU�UHYLHZHG�PHWKRGRORJ\�DQG�WKH�EHVW�
DYDLODEOH�GDWD�WR�FUHDWH�KLJK�UHVROXWLRQ��FXVWRPL]DEOH�JOREDO�PDSV�RI�ZDWHU�ULVN�ȋ

)LJXUH�$�

:5Ζ�$TXHGXFW�:DWHU�5LVN�$WODV

6RXUFH��:RUOG�5HVRXUFHV�ΖQVWLWXWH��:5Ζ�� $TXHGXFW��0HDVXULQJ�DQG�0DSSLQJ�:DWHU�5LVN�������

ΖQ�DGGLWLRQ�WR�WKH�:5Ζ�$TXHGXFW�WRRO��RWKHU�WRROV�LQFOXGH�WKH�IROORZLQJ�

� 7KH�:%&6'�:DWHU�7RRO�� LV�D�PXOWLIXQFWLRQDO�UHVRXUFH�IRU�LGHQWLI\LQJ�FRUSRUDWH�ZDWHU�
ULVNV�DQG�RSSRUWXQLWLHV��LQFOXGLQJ�D�ZRUNERRN��IRU�VLWH�LQYHQWRULHV��NH\�UHSRUWLQJ�
LQGLFDWRUV��DQG�PHWULFV���D�PDSSLQJ�IXQFWLRQDOLW\��DQG�*RRJOH�(DUWK�FRPSDWLELOLW\��7KH�
WRRO�LV�LQWHQGHG�WR VXSSRUW�RUJDQL]DWLRQV�RSHUDWLQJ�LQ�PXOWLSOH�FRXQWULHV��ZKHWKHU�WKH\�
DUH�QHZ�WR�ZDWHU�PDQDJHPHQW�RU�DV�SDUW�RI�D�ORQJ�WHUP�UHVLOLHQFH�VWUDWHJ\��
2UJDQL]DWLRQV�FDQ�FRPSDUH�VLWHV�EDVHG�RQ ZDWHU�DYDLODELOLW\��VDQLWDWLRQ��SRSXODWLRQ��
DQG�ELRGLYHUVLW\�

� 7KH�81�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�*$(=�$JUL�WRRO�GDWD�SRUWDO�LV�EDVHG�RQ�WKH�
*OREDO�$JUR�(FRORJLFDO�=RQHV��*$(=��PHWKRGRORJ\�IRU�DVVHVVLQJ�DJULFXOWXUDO�UHVRXUFHV�
DQG�SRWHQWLDO��� 7KH�GDWD�SRUWDO�LV�D�FROOHFWLRQ�RI�GDWDEDVHV�DQG�VWXG\�UHVXOWV��LQFOXGLQJ�
WKH RSWLRQ�IRU�YLVXDOL]DWLRQ��7KH�WRRO�ZDV�XSGDWHG�LQ������WR�WDNH�DFFRXQW�RI�WKH�5&3V��

��:%&6'��Ȋ*OREDO�:DWHU�7RRO�ȋ������
�� 81�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��Ȋ*OREDO�$JUR�(FRORJLFDO�=RQHV�ȋ������
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GHYHORSHG�IRU�WKH�Ζ3&&ȇV�$5���WKDW�HQDEOH�XVHUV�WR�IRUHFDVW�FKDQJHV�LQ�\LHOGV��
SURGXFWLRQ��DQG�RWKHU�RXWSXWV�GXH�WR�FOLPDWH�FKDQJH�

$Q�LQFUHDVLQJ�QXPEHU�RI�QDWLRQDO�JRYHUQPHQWV�DQG�QDWLRQDO�PHWHRURORJLFDO�RIILFHV�DUH�
PDNLQJ�SURMHFWLRQV�RI�FOLPDWH�FKDQJH�DW�D�ORFDO�QDWLRQDO�OHYHO�DQG�DUH�FRQGXFWLQJ�DVVHVVPHQWV�
DQG�SUHSDULQJ�WRRONLWV�WKDW�FDQ�IRUP�UHIHUHQFH�SRLQWV�DQG�SURYLGH�UHVRXUFHV�IRU�XVH�E\�
RUJDQL]DWLRQV��([DPSOHV�LQFOXGH�

� 7KH�8�.� &OLPDWH�ΖPSDFWV�3URJUDPPH��8�.� &Ζ3��KDV�JDWKHUHG�KLVWRULFDO�FOLPDWH�UHFRUGV�
DQG�IXWXUH�FOLPDWH�SURMHFWLRQV��&OLPDWH�SURMHFWLRQV�FRYHU�ORZ���PHGLXP� DQG�KLJK�
HPLVVLRQV�VFHQDULRV�DQG�FDQ�EH�YLHZHG�WKURXJK�DQ�RQOLQH�XVHU�LQWHUIDFH�DQG�DVVRFLDWHG
EULHILQJ�UHSRUW��7KH�8.&3���:HDWKHU�*HQHUDWRU�SURYLGHV�SURMHFWLRQV�RI�IXWXUH�GDLO\�
FOLPDWH�XVLQJ��NP�GDWD�EDVHOLQH�IURP������������SURGXFLQJ�SURMHFWLRQV�IRU�VSHFLILF�
IXWXUH�WLPH�SHULRGV��

� 7KH�8�6��ΖQWHUDJHQF\�$UFKLYH�RI�'RZQVFDOHG�&OLPDWH�'DWD�DQG�ΖQIRUPDWLRQ�SURYLGHV�DQ�
DUFKLYH�RI�VLPXODWHG�KLVWRULFDO�DQG�IXWXUH�FOLPDWRORJ\�DQG�K\GURORJ\��LW�LV�PDLQWDLQHG�DW�
/DZUHQFH�/LYHUPRUH�1DWLRQDO�/DE�E\�D�FRQVRUWLXP�RI�IHGHUDO�DQG�QRQ�IHGHUDO�SDUWQHUV��
ΖQIRUPDWLRQ�DYDLODEOH�IURP�WKLV�DUFKLYH�LV�IUHH�DQG�RSHQ�WR�DOO�

� ΖQ�)UDQFH��FOLPDWH�UHVHDUFK�LV�OHG�E\�WKH�SURJUDP�0DQDJHPHQW�DQG�ΖPSDFWV�RI�&OLPDWH�
&KDQJH��*Ζ&&���0HWHR�)UDQFH�LV�WKH�SULPDU\�SURYLGHU�RI�FOLPDWH�SURMHFWLRQV�RXW�WR�������
FRYHULQJ�WHPSHUDWXUH��SUHFLSLWDWLRQ� DQG�ZLQG�VSHHGV��DOLJQHG�ZLWK�WKH�Ζ3&&ȇV�5&3V��
3URMHFWLRQV�DUH�SURYLGHG�IRU�WKH�PHGLXP�WHUP�������������DQG�ORQJ�WHUP��������������
8VLQJ�UHJLRQDOL]HG�PRGHOV��LW�KDV�EHHQ�SRVVLEOH�WR�DFKLHYH�D�UHVROXWLRQ�RI�DURXQG�
��NP��

� 6LPLODU�UHVRXUFHV�DUH�DYDLODEOH�LQ�RWKHU�FRXQWULHV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��$XVWUDOLD��
&DQDGD��*HUPDQ\��-DSDQ��WKH�1HWKHUODQGV��DQG�6RXWK�$IULFD�
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$SSHQGL[����*ORVVDU\

$GDSWDWLRQ� $QWLFLSDWLQJ�WKH�DGYHUVH�HIIHFWV�RI�FOLPDWH�FKDQJH�DQG�WDNLQJ�DSSURSULDWH�DFWLRQ�
WR�SUHYHQW�RU�PLQLPL]H�WKH�GDPDJH�WKH\�FDQ�FDXVH�RU�WDNLQJ�DGYDQWDJH�RI�RSSRUWXQLWLHV�WKDW�
PD\�DULVH���

%XVLQHVV�$V�8VXDO��%$8���%XVLQHVV�DV�XVXDO�SURMHFWLRQV�DUH�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�
RSHUDWLQJ�SUDFWLFHV�DQG�SROLFLHV�UHPDLQ�DV�WKH\�DUH�DW�SUHVHQW��$OWKRXJK�EDVHOLQH�VFHQDULRV�
FRXOG�LQFRUSRUDWH�VRPH�VSHFLILF�IHDWXUHV�RI�%$8�VFHQDULRV��H�J���D�EDQ�RQ�D�VSHFLILF�
WHFKQRORJ\���%$8�VFHQDULRV�LPSO\�WKDW�QR�SUDFWLFHV�RU�SROLFLHV�RWKHU�WKDQ�WKH�FXUUHQW�RQHV�DUH�
LQ�SODFH���

&DUERQ�&DSWXUH�DQG�6WRUDJH��&&6�� $�WHFKQRORJ\�WKDW�FDQ�FDSWXUH�FDUERQ�GLR[LGH��&2���
HPLVVLRQV�SURGXFHG�IURP�WKH�XVH�RI�IRVVLO�IXHOV�LQ�HOHFWULFLW\�JHQHUDWLRQ�DQG�LQGXVWULDO�
SURFHVVHV�DQG�VWRUH�WKH�&2� GHHS�XQGHUJURXQG��SUHYHQWLQJ�WKH�&2� IURP�HQWHULQJ�WKH�
DWPRVSKHUH���

(PLVVLRQV�6FHQDULR� $�SODXVLEOH�IXWXUH�SDWKZD\�RI�PDQ�PDGH�HPLVVLRQV��H�J��JUHHQKRXVH�
JDVHV�DQG�RWKHU�SROOXWDQWV���WKDW�FDQ�DIIHFW�FOLPDWH��7KHVH�SDWKZD\V�DUH�EDVHG�RQ�D�FRKHUHQW�
DQG�LQWHUQDOO\�FRQVLVWHQW�VHW�RI�DVVXPSWLRQV�DERXW�GHWHUPLQLQJ�IDFWRUV��VXFK�DV�GHPRJUDSKLF�
DQG�VRFLRHFRQRPLF�GHYHORSPHQW��WHFKQRORJLFDO�FKDQJH��DQG�WKHLU�NH\�UHODWLRQVKLSV�

(QHUJ\�7UDQVLWLRQ� $�VKLIW�IURP�D�V\VWHP�FXUUHQWO\�GRPLQDWHG�E\�PDLQO\�IRVVLO�IXHO�EDVHG�
HQHUJ\�WRZDUG�D�V\VWHP�XVLQJ�D�PDMRULW\�RI�ORZ�HPLVVLRQV�DQG�UHQHZDEOH�HQHUJ\�VRXUFHV��DQG�
PD[LPL]LQJ�RSSRUWXQLWLHV�IRU�LQFUHDVHG�HQHUJ\�HIILFLHQF\�DQG�EHWWHU�PDQDJHPHQW�RI�HQHUJ\�
GHPDQG�

)LIWK�$VVHVVPHQW�5HSRUW��$5��� 5HSRUW�SXEOLVKHG�E\�WKH�Ζ3&&�LQ������WKDW�SURYLGHV�DQ�
XSGDWH�RI�NQRZOHGJH�RQ�WKH�VFLHQWLILF��WHFKQLFDO�DQG�VRFLR�HFRQRPLF�LPSDFWV�RI�FOLPDWH�
FKDQJH��

*HQHUDO�&LUFXODWLRQ�0RGHOV��*&0���1XPHULFDO�PRGHOV�UHSUHVHQWLQJ�SK\VLFDO�SURFHVVHV�LQ�WKH�
DWPRVSKHUH��RFHDQ��FU\RVSKHUH��DQG�ODQG�VXUIDFH�

*UHHQKRXVH�*DV��*+*�� *DVHV�WKDW�KDYH�WKH�DELOLW\�WR�WUDS�KHDW�ZKHQ�HPLWWHG�ZLWKLQ�WKH�
DWPRVSKHUH��7KH�JUHHQKRXVH�JDVHV�LQFOXGHG�XQGHU WKH�*+*�SURWRFRO�DUH��FDUERQ�GLR[LGH�
�&2����PHWKDQH��&+����QLWURXV�R[LGH��1�2���K\GURIOXRURFDUERQV��+)&V���SHUIOXRURFDUERQV�
�3&)V���VXOSKXU�KH[DIOXRULGH��6)�� DQG�QLWURJHQ�WULIOXRULGH��1)���

ΖQWHJUDWHG�$VVHVVPHQW�0RGHOV��Ζ$0�� 7KHVH�PRGHOV�DWWHPSW�WR�LQWHJUDWH�NQRZOHGJH�IURP�
WZR�RU�PRUH�GRPDLQV�RI�H[SHUWLVH�RU�DFDGHPLF�GLVFLSOLQHV��7KH\�DUH�FRQVWUXFWHG�WR�DGGUHVV�
FOLPDWH�FKDQJH�E\�WUDFNLQJ�HPLVVLRQV��WKH�FRQFHQWUDWLRQ�RI�JUHHQKRXVH�JDVHV�LQ�WKH�
DWPRVSKHUH�DV�ZHOO�DV�RWKHU�FDUERQ�VLQNV��WHPSHUDWXUH�DQG�RWKHU�FOLPDWH�LPSDFWV�DULVLQJ�
IURP�LQFUHDVHG�FRQFHQWUDWLRQV�RI�JUHHQKRXVH�JDVHV�LQ�WKH�DWPRVSKHUH��DQG�GDPDJHV�
UHVXOWLQJ�IURP�WKRVH�FOLPDWH�LPSDFWV��(PLVVLRQV�IROORZ�IURP�HFRQRPLF�EHKDYLRU��DQG�SROLFLHV�
VFHQDULRV�FDQ�EH�K\SRWKHVL]HG�WR�DIIHFW�HPLVVLRQV�DORQJ�D�QXPEHU�RI�GLPHQVLRQV�

ΖQWHQGHG�1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQ��Ζ1'&���Ζ1'&V�RXWOLQH�QDWLRQDO�HIIRUWV�
WRZDUGV�ORZ�HPLVVLRQV�DQG�FOLPDWH�UHVLOLHQW�GHYHORSPHQW�LQ�SXUVXLW�RI�WKH�8QLWHG�1DWLRQV�
)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJHȇV�REMHFWLYH�DQG�UHSUHVHQW�RQH�RI�WKH�PDLQ�

�� (XURSHDQ�&RPPLVVLRQ�&OLPDWH�$FWLRQ��$GDSWDWLRQ�WR�&OLPDWH�&KDQJH�������
�� ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&�� $QQH[�ΖΖ��*ORVVDU\�>0DFK��.�-���6��3ODQWRQ�DQG�&��YRQ�6WHFKRZ��HGV��@��������ΖQ��&OLPDWH�

&KDQJH�������6\QWKHVLV�5HSRUW��&RQWULEXWLRQ�RI�:RUNLQJ�*URXSV�Ζ��ΖΖ�DQG�ΖΖΖ�WR�WKH�)LIWK�$VVHVVPHQW�5HSRUW�RI�WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�
RQ�&OLPDWH�&KDQJH�>&RUH�:ULWLQJ�7HDP��5�.��3DFKDXUL�DQG�/�$��0H\HU��HGV��@��Ζ3&&��*HQHYD��6ZLW]HUODQG��SS����������

�� &DUERQ�&DSWXUH�DQG�6WRUDJH�$VVRFLDWLRQ��Ȋ:KDW�LV�&&6"ȋ������
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GHOLYHUDEOHV�RI�WKH�3DULV�$JUHHPHQW��)ROORZLQJ�UDWLILFDWLRQ�RI�WKH�3DULV�$JUHHPHQW��Ζ1'&V�DUH�
QRZ�NQRZQ�DV�1'&V��VHH�3DULV�$JUHHPHQW���

ΖQWHUQDWLRQDO�(QHUJ\�$JHQF\��Ζ($�� $Q�DXWRQRPRXV�RUJDQL]DWLRQ�WKDW�ZRUNV�WR�HQVXUH�
UHOLDEOH��DIIRUGDEOH� DQG�FOHDQ�HQHUJ\�IRU�LWV����PHPEHU�FRXQWULHV�DQG�EH\RQG��7KH�Ζ($�KDV�
IRXU�PDLQ�DUHDV�RI�IRFXV��HQHUJ\�VHFXULW\��HFRQRPLF�GHYHORSPHQW��HQYLURQPHQWDO�DZDUHQHVV��
DQG�HQJDJHPHQW�

Ζ3&&� ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��$Q�LQWHUQDWLRQDO�IRUXP�RI�H[SHUWV�
HVWDEOLVKHG�LQ������DQG�XVHG�E\�WKH�8QLWHG�1DWLRQV�WR�XQGHUWDNH�SHULRGLF�DVVHVVPHQWV�WKDW�
DGGUHVV�KRZ�FOLPDWH�ZLOO�FKDQJH��ZKDW�LWV�LPSDFWV�PD\�EH��DQG�KRZ�ZH�FDQ�UHVSRQG���

/DQG�8VH�/DQG�8VH�&KDQJH�)RUHVWU\��/8/8&)�� $�JUHHQKRXVH�JDV�LQYHQWRU\�VHFWRU�WKDW�
FRYHUV�HPLVVLRQV�DQG�UHPRYDOV�RI�JUHHQKRXVH�JDVHV�UHVXOWLQJ�IURP�GLUHFW�KXPDQ�LQGXFHG�
ODQG�XVH��ODQG�XVH�FKDQJH��DQG�IRUHVWU\�DFWLYLWLHV���

0LWLJDWLRQ� 5HIHUV�WR�HIIRUWV�WR�UHGXFH�RU�SUHYHQW�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV��0LWLJDWLRQ�
FDQ�PHDQ�XVLQJ�QHZ�WHFKQRORJLHV�DQG�UHQHZDEOH�HQHUJLHV��PDNLQJ�ROGHU�HTXLSPHQW�PRUH�
HQHUJ\�HIILFLHQW��RU�FKDQJLQJ�PDQDJHPHQW�SUDFWLFHV�RU�FRQVXPHU�EHKDYLRU�

2UJDQL]DWLRQV� 7KH�XVH�LQ�WKLV�UHSRUW�RI�WKH�WHUP�ȊRUJDQL]DWLRQVȋ�UHIHUV�WR�ERWK�ILQDQFLDO�DQG�
QRQ�ILQDQFLDO�RUJDQL]DWLRQV�

3DULV�$JUHHPHQW��ΖQ�������3DUWLHV�WR�WKH�81)&&&�DJUHHG�LQ�3DULV�WR�NHHS�WKH�JOREDO�
WHPSHUDWXUH�ULVH�WKLV�FHQWXU\�ZHOO�EHORZ��r& DERYH�SUH�LQGXVWULDO�OHYHOV�DQG�WR�SXUVXH�HIIRUWV�
WR�OLPLW�WKH�WHPSHUDWXUH�LQFUHDVH�HYHQ�IXUWKHU�WR����r&��7KH�DJUHHPHQW�UHTXLUHV�DOO�3DUWLHV�WR�
SXW�IRUZDUG�Ȋ1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQVȋ��1'&V���7KHUH�ZLOO�DOVR�EH�D�JOREDO�
VWRFNWDNLQJ�HYHU\�ILYH�\HDUV�WR�DVVHVV�WKH�FROOHFWLYH�SURJUHVV�WRZDUGV�DFKLHYLQJ�WKH�DJUHHPHQW�
DQG�WR�LQIRUP�DERXW�IXUWKHU�LQGLYLGXDO�DFWLRQV�E\�3DUWLHV���

3K\VLFDO�5LVNV� 5LVNV�DVVRFLDWHG�ZLWK�SK\VLFDO�LPSDFWV�IURP�FOLPDWH�FKDQJH�WKDW�FRXOG�DIIHFW�
FDUERQ�DVVHWV�DQG�RSHUDWLQJ�FRPSDQLHV��7KHVH�LPSDFWV�PD\�LQFOXGH�ȊDFXWHȋ�SK\VLFDO�GDPDJH�
IURP�YDULDWLRQV�LQ�ZHDWKHU�SDWWHUQV��VXFK�DV�VHYHUH�VWRUPV��IORRGV��DQG�GURXJKW��DQG�ȊFKURQLFȋ�
LPSDFWV�VXFK�DV�VHD�OHYHO�ULVH��DQG�GHVHUWLILFDWLRQ�

3UH�LQGXVWULDO�/HYHOV��3UH�LQGXVWULDO�DYHUDJH�WHPSHUDWXUH�XVLQJ�DQ�����������UHIHUHQFH�
SHULRG�

5HSUHVHQWDWLYH�&RQFHQWUDWLRQ�3DWKZD\V��5&3V�� )RXU�LQGHSHQGHQW�SDWKZD\V�FRPSULVLQJ�
VHWV�RI�SURMHFWLRQV�RI�UDGLDWLYH�IRUFLQJ�WKDW�VHUYH�DV�LQSXWV�WR�FOLPDWH�PRGHOLQJ��SDWWHUQ�VFDOLQJ�
DQG�DWPRVSKHULF�FKHPLVWU\�PRGHOLQJ��7KHVH�DUH�EDVHG�RQ�WKH�IRUFLQJ�RI�JUHHQKRXVH�JDVHV�
DQG�RWKHU�IRUFLQJ�DJHQWV��

6FHQDULR��$�SODXVLEOH�GHVFULSWLRQ�RI�KRZ�WKH�IXWXUH�PD\�GHYHORS�EDVHG�RQ�D�FRKHUHQW�DQG�
LQWHUQDOO\�FRQVLVWHQW�VHW�RI�DVVXPSWLRQV�DERXW�NH\�GULYLQJ�IRUFHV��H�J���UDWH�RI�WHFKQRORJLFDO�
FKDQJH��SULFHV��DQG�UHODWLRQVKLSV��1RWH�WKDW�VFHQDULRV�DUH�QHLWKHU�SUHGLFWLRQV�QRU�IRUHFDVWV��
EXW�DUH�XVHIXO�IRU�SURYLGLQJ�D�YLHZ�RI�WKH�LPSOLFDWLRQV�RI�GHYHORSPHQWV�DQG�DFWLRQV���

�� 81)&&&��6\QWKHVLV�5HSRUW�RQ�WKH�$JJUHJDWH�(IIHFW�RI�ΖQWHQGHG�1DWLRQDOO\�'HWHUPLQHG�&RQWULEXWLRQV��Ζ1'&V��������
�� ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&�� ������$QQH[�ΖΖ��*ORVVDU\ >0DFK��.�-���6��3ODQWRQ�DQG�&��YRQ�6WHFKRZ��HGV��@��ΖQ��&OLPDWH�

&KDQJH�������6\QWKHVLV�5HSRUW��&RQWULEXWLRQ�RI�:RUNLQJ�*URXSV�Ζ��ΖΖ�DQG�ΖΖΖ�WR�WKH�)LIWK�$VVHVVPHQW�5HSRUW�RI�WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�
RQ�&OLPDWH�&KDQJH�>&RUH�:ULWLQJ�7HDP��5�.��3DFKDXUL�DQG�/�$��0H\HU��HGV��@��Ζ3&&��*HQHYD��6ZLW]HUODQG��SS����������

�� ΖELG�
�� 8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��Ȋ7KH�3DULV�$JUHHPHQW�ȋ������
�� ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&�� ������$QQH[�ΖΖ��*ORVVDU\ >0DFK��.�-���6��3ODQWRQ�DQG�&��YRQ�6WHFKRZ��HGV��@��ΖQ��&OLPDWH�

&KDQJH�������6\QWKHVLV�5HSRUW��&RQWULEXWLRQ�RI�:RUNLQJ�*URXSV�Ζ��ΖΖ�DQG�ΖΖΖ�WR�WKH )LIWK�$VVHVVPHQW�5HSRUW�RI�WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�
RQ�&OLPDWH�&KDQJH�>&RUH�:ULWLQJ�7HDP��5�.��3DFKDXUL�DQG�/�$��0H\HU��HGV��@��Ζ3&&��*HQHYD��6ZLW]HUODQG��SS����������
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6LQJOH�6LPSOLILHG�&OLPDWH�0RGHO� 5HIHUUHG�WR�DV�Ȇ6LPSOH�&OLPDWH�0RGHOVȇ�LQ�WKH�Ζ3&&�6HFRQG�
$VVHVVPHQW�5HSRUW�DQG�XVHG�WR�SURYLGH�SURMHFWLRQV�RI�JOREDO�PHDQ�WHPSHUDWXUH�DQG�VHD�OHYHO�
FKDQJH�LQ�UHVSRQVH�WR�WKH�Ζ6���HPLVVLRQV�VFHQDULRV�DQG�FDUERQ�GLR[LGH�VWDELOL]DWLRQ�SURILOHV�

7UDQVLWLRQ�5LVNV� 5LVNV�UHODWHG�WR�WKH�WUDQVLWLRQ�WR�D�ORZHU�FDUERQ�HFRQRP\��7KH�ULVNV�FDQ�EH�
JURXSHG�LQWR�IRXU�FDWHJRULHV��SROLF\�DQG�OHJDO�ULVN��WHFKQRORJLFDO�ULVN��PDUNHW�ULVN��H�J���
FRQVXPHU�SUHIHUHQFHV���DQG�UHSXWDWLRQDO�ULVN��

9DOXH�&KDLQ� 7HUPLQRORJ\�XVHG�WR�GHVFULEH�WKH�XSVWUHDP�DQG�GRZQVWUHDP�OLIH�F\FOH�RI�D�
SURGXFW��SURFHVV��RU�VHUYLFH��LQFOXGLQJ�PDWHULDO�VRXUFLQJ��SURGXFWLRQ��FRQVXPSWLRQ� DQG�
GLVSRVDO�UHF\FOLQJ��8SVWUHDP�DFWLYLWLHV�LQFOXGH�RSHUDWLRQV�WKDW�UHODWH�WR�WKH�LQLWLDO�VWDJHV�RI�
SURGXFLQJ�D�JRRG�RU�VHUYLFH��H�J���PDWHULDO�VRXUFLQJ��PDWHULDO�SURFHVVLQJ��VXSSOLHU�DFWLYLWLHV��
'RZQVWUHDP�DFWLYLWLHV�LQFOXGH�RSHUDWLRQV�WKDW�UHODWH�WR�SURFHVVLQJ�WKH�PDWHULDOV�LQWR�D�
ILQLVKHG�SURGXFW�DQG�GHOLYHULQJ�LW�WR�WKH�HQG�XVHU��H�J���WUDQVSRUWDWLRQ��GLVWULEXWLRQ�DQG�
FRQVXPSWLRQ���
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$SSHQGL[����5HIHUHQFHV

%+3�%LOOLWRQ� &OLPDWH�&KDQJH��3RUWIROLR�$QDO\VLV� ������ZZZ�EKS�FRP��
�PHGLD�EKS�GRFXPHQWV�LQYHVWRUV�UHSRUWV������EKSELOOLWRQFOLPDWHFKDQJHSRUIROLRDQDO\VLV�����SGI"OD HQ��

%+3�%LOOLWRQ� 9LHZV�$IWHU�3DULV� ������ZZZ�EKS�FRP��
�PHGLD�EKS�GRFXPHQWV�LQYHVWRUV�UHSRUWV������EKSELOOLWRQFOLPDWHFKDQJHSRUIROLRDQDO\VLV�����SGI"OD HQ�

&DUERQ�&DSWXUH�DQG�6WRUDJH�$VVRFLDWLRQ� Ȋ:KDW�LV�&&6"ȋ�������ZZZ�FFVDVVRFLDWLRQ�RUJ�ZKDW�LV�FFV���

&'3��Ȋ&OLPDWH�&KDQJH�4XHVWLRQQDLUH�ȋ�������KWWSV���ZZZ�FGS�QHW�HQ�JXLGDQFH�JXLGDQFH�IRU�FRPSDQLHV�

&RQRFR3KLOOLSV��Ȋ6FHQDULRV�LQ�WKH�FDSLWDO�DOORFDWLRQ�SURFHVV�ȋ &OLPDWH�&KDQJH�6WUDWHJ\��������
ZZZ�FRQRFRSKLOOLSV�FRP�VXVWDLQDEOH�GHYHORSPHQW�HQYLURQPHQW�FOLPDWH�FKDQJH�FOLPDWH�FKDQJH�
VWUDWHJ\�3DJHV�GHIDXOW�DVS[�

'HHS�'HFDUERQL]DWLRQ�3DWKZD\V�3URMHFW��''33���Ȋ$ERXW�ȋ�''33� ������GHHSGHFDUERQL]DWLRQ�RUJ�DERXW��

(XURSHDQ�&RPPLVVLRQ�&OLPDWH�$FWLRQ� $GDSWDWLRQ�WR�&OLPDWH�&KDQJH�������
HF�HXURSD�HX�FOLPD�SROLFLHV�DGDSWDWLRQBHQ��

)XVV��6DELQH��HW�DO� Ȋ%HWWLQJ�RQ�QHJDWLYH�HPLVVLRQV�ȋ�1DWXUH�&OLPDWH�&KDQJH���������6HSWHPEHU�������SS�����Ȃ����
�ZZZ�QDWXUH�FRP�QFOLPDWH�MRXUQDO�Y��Q���IXOO�QFOLPDWH�����KWPO�

*OHQFRUH��&OLPDWH�FKDQJH�FRQVLGHUDWLRQV�IRU�RXU�EXVLQHVV� �����
ZZZ�JOHQFRUH�FRP�DVVHWV�VXVWDLQDELOLW\�GRF�VGBUHSRUWV�*/(1�&OLPDWH�FKDQJH�FRQVLGHUDWLRQV�IRU�RXU�EXVLQHVV�
���������SGI�

ΖQGXVWULDO�DQG�&RPPHUFLDO�%DQN�RI�&KLQD��Ζ&%&�� ΖPSDFW�RI�(QYLURQPHQWDO�)DFWRUV�RQ�&UHGLW�5LVN�RI�&RPPHUFLDO�%DQNV�
0DUFK������ ZZZ�JUHHQILQDQFH�RUJ�FQ�XSILOH�XSILOH�ILOHW�Ζ&%& 䎖⡪⍲⊂㴲宼审㕮B����������B���������SGI�

ΖQWHUQDWLRQDO�(QHUJ\�$JHQF\��Ζ($���:RUOG�(QHUJ\�0RGHO�'RFXPHQWDWLRQ����� 9HUVLRQ��������
ZZZ�ZRUOGHQHUJ\RXWORRN�RUJ�PHGLD�ZHRZHEVLWH������:(0B'RFXPHQWDWLRQB:(2�����SGI�

Ζ($� (QHUJ\�DQG�&OLPDWH�&KDQJH� �����
ZZZ�LHD�RUJ�SXEOLFDWLRQV�IUHHSXEOLFDWLRQV�SXEOLFDWLRQ�:(2����6SHFLDO5HSRUWRQ(QHUJ\DQG&OLPDWH&KDQJH�SGI�

ΖQWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�$JHQF\��Ζ5(1$���Ȋ5HPDS Ȃ Ζ5(1$ȇV�5RDGPDS�IRU�D�5HQHZDEOH�(QHUJ\�)XWXUH�ȋ Ζ5(1$��
������LUHQD�RUJ�UHPDS��

ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH �Ζ3&&���$QQH[�Ζ��$WODV�RI�*OREDO�DQG�5HJLRQDO�&OLPDWH�3URMHFWLRQV�
6XSSOHPHQWDU\�0DWHULDO�5&3����DQG�5&3���� >YDQ�2OGHQERUJK��*�-���0��&ROOLQV��-��$UEODVWHU��-�+��&KULVWHQVHQ��-��
0DURW]NH��6�%��3RZHU��0��5XPPXNDLQHQ�DQG�7��=KRX��HGV��@� ����� ΖQ��&OLPDWH�&KDQJH�������7KH�3K\VLFDO�6FLHQFH�
%DVLV��&RQWULEXWLRQ�RI�:RUNLQJ�*URXS�Ζ�WR�WKH�)LIWK�$VVHVVPHQW�5HSRUW�RI�WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�
&OLPDWH�&KDQJH >6WRFNHU��7�)���'��4LQ��*��.��3ODWWQHU��0��7LJQRU��6�.��$OOHQ��-��%RVFKXQJ��$��1DXHOV��<��;LD��9��%H[�
DQG�3�0��0LGJOH\��HGV��@��KWWS���ZZZ�FOLPDWHFKDQJH�����RUJ���

Ζ3&&��)LIWK�$VVHVVPHQW�5HSRUW��$5����&OLPDWH�&KDQJH��$FWLRQ��7UHQGV��DQG�ΖPSOLFDWLRQV�IRU�%XVLQHVV��&DPEULGJH�
8QLYHUVLW\�3UHVV������� ZZZ�FLVO�FDP�DF�XN�EXVLQHVV�DFWLRQ�ORZ�FDUERQ�WUDQVIRUPDWLRQ�LSFF�FOLPDWH�VFLHQFH�
EXVLQHVV�EULHILQJV�FOLPDWH�VFLHQFH��

Ζ3&&��Ȋ7RZDUGV�QHZ�6FHQDULRV�IRU�$QDO\VLV�RI�(PLVVLRQV��&OLPDWH�&KDQJH��ΖPSDFWV��DQG�5HVSRQVH�6WUDWHJLHV�ȋ�
6HSWHPEHU��������Ζ3&&�([SHUW�0HHWLQJ�5HSRUW� ZZZ�LSFF�FK�SGI�VXSSRUWLQJ�PDWHULDO�H[SHUW�PHHWLQJ�WV�
VFHQDULRV�SGI�

0DDFN��-��6FHQDULR�$QDO\VLV��$�7RRO�IRU�7DVN�0DQDJHUV� 6RFLDO�$QDO\VLV��VHOHFWHG�WRROV�DQG�WHFKQLTXHV��6RFLDO�
'HYHORSPHQW�3DSHUV��1XPEHU�����WKH�:RUOG�%DQN��-XQH�������:DVKLQJWRQ��'&�
VLWHUHVRXUFHV�ZRUOGEDQN�RUJ�Ζ1736Ζ$�5HVRXUFHV� ��������������������������BVFHQDULRDQDO\VLV�SGI�

3DOWVHY��6HUJH\� Ȋ(QHUJ\�6FHQDULRV��7KH�9DOXH�DQG�/LPLWV�RI�6FHQDULR�$QDO\VLV�ȋ 0Ζ7�&((35�:3����������������

5RXQVHYHOO��0DUN�'��$��DQG�0HW]JHU��0DUF�-��'HYHORSLQJ�TXDOLWDWLYH�VFHQDULR�VWRU\OLQHV�IRU�HQYLURQPHQWDO�FKDQJH�
DVVHVVPHQW�:Ζ5(V &OLPDWH�&KDQJH�������������������GRL����������ZFF�����������
ZLUHV�ZLOH\�FRP�:LOH\&'$�:LUHV$UWLFOH�ZLVΖG�:&&���KWPO�

6FKRHPDNHU��3DXO�-�+���ΖQWHJUDWLQJ�VFHQDULRV�LQWR�VWUDWHJLF�SODQQLQJ�DW�5R\DO�'XWFK�6KHOO���3ODQQLQJ�5HYLHZ� 9RO�����
ΖVVXH�����SS��������������KWWSV���GRL�RUJ���������HE��������

6WDWRLO��(QHUJ\�3HUVSHFWLYHV�������/RQJ�7HUP�0DFUR�DQG�0DUNHW�2XWORRN��-XQH�������
ZZZ�VWDWRLO�FRP�FRQWHQW�GDP�VWDWRLO�GRFXPHQWV�HQHUJ\�SHUVSHFWLYHV�HQHUJ\�SHUVSHFWLYHV������SGI�
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8�.� *RYHUQPHQW
V�ΖQWHUQDWLRQDO�&OLPDWH�)XQG��(8
V�&OLPDWH�.Ζ&��Ȋ7KH�*OREDO�&DOFXODWRU�WRRO�ȋ�7KH�*OREDO�&DOFXODWRU�
ZZZ�JOREDOFDOFXODWRU�RUJ��

8QLWHG�1DWLRQV�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��Ȋ*OREDO�$JUR�(FRORJLFDO�=RQHV�ȋ�������ZZZ�IDR�RUJ�QU�JDH]�HQ���

8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��ȋ7KH�3DULV�$JUHHPHQW�ȋ�'HFHPEHU������
XQIFFF�LQW�ILOHV�HVVHQWLDOBEDFNJURXQG�FRQYHQWLRQ�DSSOLFDWLRQ�SGI�HQJOLVKBSDULVBDJUHHPHQW�SGI��

8QLWHG�1DWLRQV�(QYLURQPHQWDO�3URJUDPPH� %HVW�3UDFWLFHV�DQG�&DVH�6WXGLHV�IRU�ΖQGXVWULDO�(QHUJ\�(IILFLHQF\�
ΖPSURYHPHQW��)HEUXDU\������
ZZZ�XQHSGWX�RUJ���PHGLD�6LWHV�HQHUJ\HIILFLHQF\FHQWUH�3XEOLFDWLRQV�&�(����3XEOLFDWLRQV�%HVW�3UDFWLVHV�IRU�
ΖQGXVWULDO�((BZHE�DVK["OD GD�

:LOE\��5�*���HW�DO��Ȋ*XLGHOLQHV�IRU�8VH�RI�&OLPDWH�6FHQDULRV�'HYHORSHG�IURP�6WDWLVWLFDO�'RZQVFDOLQJ�0HWKRGV�ȋ�
6XSSRUWLQJ�0DWHULDO�RI�WKH�Ζ3&&��7DVN�*URXS�RQ�'DWD�DQG�6FHQDULR�6XSSRUW�IRU�ΖPSDFWV�DQG�&OLPDWH�$QDO\VLV�
�7*Ζ&$�� $XJXVW��������ZZZ�ZFUS�FOLPDWH�RUJ�ZJFP�UHIHUHQFHV�Ζ3&&B7*Ζ&$BJXLGHOLQHVBVGVFHQDULRVB�����SGI�

:RUOG�%XVLQHVV�&RXQFLO�IRU�6XVWDLQDEOH�'HYHORSPHQW� Ȋ*OREDO�:DWHU�7RRO�ȋ������ KWWS���ZZZ�ZEFVG�RUJ�ZRUN�
SURJUDP�VHFWRU�SURMHFWV�ZDWHU�JOREDO�ZDWHU�WRRO�DVS[�

:RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH��Ȋ&0Ζ3��ȋ ����� FPLS�SFPGL�OOQO�JRY�FPLS���

:RUOG�5HVRXUFHV�ΖQVWLWXWH��:5Ζ�� Ȋ$TXHGXFW��0HDVXULQJ�DQG�0DSSLQJ�:DWHU�5LVN�ȋ ����� ZZZ�ZUL�RUJ�RXU�
ZRUN�SURMHFW�DTXHGXFW�

=HQJKHOLV��'LPLWUL DQG�6WHUQ��1LFKRODV� 7KH�LPSRUWDQFH�RI�ORRNLQJ�IRUZDUG�WR�PDQDJH�ULVNV��VXEPLVVLRQ�WR�WKH�7DVN�)RUFH�
RQ�&OLPDWH�5HODWHG�)LQDQFLDO�'LVFORVXUHV� 3ROLF\�3DSHU��-XQH�������ZZZ�OVH�DF�XN�*UDQWKDPΖQVWLWXWH�ZS�
FRQWHQW�XSORDGV���������=HQJKHOLV�DQG�6WHUQ�SROLF\�SDSHU�-XQH������SGI�
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$SSHQGL[����)XUWKHU�5HDGLQJ

���*OREDO�&OLPDWH�0RGHOV�DQG�6FHQDULRV
'RZODWDEDGL��+��ΖQWHJUDWHG�DVVHVVPHQW�PRGHOV�RI�FOLPDWH�FKDQJH��DQ LQFRPSOHWH�RYHUYLHZ� (QHUJ\�3ROLF\��������������

�����

(UFLQ��$��(UWXJ�DQG�$UMHQ�<��+RHNVWUD��&DUERQ�DQG�:DWHU�)RRWSULQWV��&RQFHSWV��0HWKRGRORJLHV�DQG�3ROLF\�5HVSRQVHV� 81�
:RUOG�:DWHU�$VVHVVPHQW 3URJUDP� ������ZDWHUIRRWSULQW�RUJ�PHGLD�GRZQORDGV�(UFLQ�+RHNVWUD������&DUERQ�
DQG�:DWHU�)RRWSULQWVB��3')�

ΖQWHUJRYHUQPHQWDO�3DQHO RQ�&OLPDWH�&KDQJH��Ζ3&&���Ζ3&&�6SHFLDO�5HSRUW� (PLVVLRQV�6FHQDULRV��:RUNLQJ *URXS�ΖΖΖ�RI�WKH�
ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��&DPEULGJH�8QLYHUVLW\�3UHVV� ������
ZZZ�LSFF�FK�LSFFUHSRUWV�VUHV�HPLVVLRQ�LQGH[�SKS"LGS ��

ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��Ζ3&&����������7RZDUGV�QHZ�6FHQDULRV�IRU�$QDO\VLV�RI�(PLVVLRQV��&OLPDWH�
&KDQJH��ΖPSDFWV��DQG�5HVSRQVH�6WUDWHJLHV��Ζ3&&�([SHUW�0HHWLQJ�5HSRUW� 6HSWHPEHU�������
ZZZ�DLPHV�XFDU�HGX�GRFV�Ζ3&&�PHHWLQJUHSRUW�ILQDO�SGI��

ΖQWHUJRYHUQPHQWDO�3DQHO RQ�&OLPDWH�&KDQJH��Ζ3&&���Ȋ$QQH[�ΖΖ��*ORVVDU\�ȋ�&OLPDWH�&KDQJH�������6\QWKHVLV�5HSRUW��
&RQWULEXWLRQ�RI�:RUNLQJ�*URXSV�Ζ��ΖΖ�DQG�ΖΖΖ�WR�WKH�)LIWK�$VVHVVPHQW�5HSRUW�RI�WKH�ΖQWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�
&KDQJH��Ζ3&&��*HQHYD��6ZLW]HUODQG��SS���������� �����
KWWS���LSFF�FK�SGI�DVVHVVPHQW�UHSRUW�DU��V\U�$5�B6<5B)Ζ1$/B*ORVVDU\�SGI��

1DWLRQDO�&HQWHU�IRU�$WPRVSKHULF�5HVHDUFK��ȊΖQWHUQDWLRQDO�&RPPLWWHH�RQ�1HZ�ΖQWHJUDWHG�&OLPDWH�&KDQJH�
$VVHVVPHQW�6FHQDULRV �Ζ&21Ζ&6��ȋ�&OLPDWH�	�*OREDO�'\QDPLFV� ZZZ��FJG�XFDU�HGX�UHVHDUFK�LFRQLFV�

5LHPDQQ�&DPSH��.DWKULQ��&OLPDWH�6FHQDULRV��$Q�ΖQWURGXFWLRQ��$OIUHG�:HJHQHU�ΖQVWLWXWH��%UHPHUKDYHQ�*HUPDQ\�
������ZZZ�DFFHVV�HX�RUJ�FRQWULEXWRU�UHVRXUFHV�GRZQORDG�DFFHVV�ILFKLHUVBSGI�
:3�B:6B5LHPDQQ&DPSHB6FHQDULRV�SGI��

7KH�5R\DO�6RFLHW\���������0RGHOLQJ�(DUWKȇV�IXWXUH��ΖQWHJUDWHG�DVVHVVPHQWV�RI�OLQNHG�KXPDQ� QDWXUDO�V\VWHPV� 6FLHQFH�
3ROLF\�&HQWUH�UHSRUW� 2FWREHU�������
UR\DOVRFLHW\�RUJ�WRSLFV�SROLF\�SXEOLFDWLRQV������PRGHOLQJ�HDUWKV�IXWXUH���

9DQ�9XXUHQ��'HWOHI�3��HW�DO��Ȋ7KH�UHSUHVHQWDWLYH�FRQFHQWUDWLRQ�SDWKZD\V��DQ�RYHUYLHZ�ȋ &OLPDWLF�&KDQJH�������Ȃ����
'2Ζ���������V���������������]� �����

:D\QH��*�3��Ȋ7KH�EHJLQQHUȇV�JXLGH�WR�UHSUHVHQWDWLYH�FRQFHQWUDWLRQ�SDWKZD\V�ȋ 6NHSWLFDO�6FLHQFH� ������
VNHSWLFDOVFLHQFH�FRP�UFS�SKS��

���6FHQDULR�$QDO\VLV�� +RZ�7R
�r�ΖQYHVWLQJ�ΖQLWLDWLYH���rLL���7UDQVLWLRQ�5LVN�7RROER[��6FHQDULRV��'DWD��DQG�0RGHOV��1RYHPEHU�������

�GHJUHHV�LQYHVWLQJ�RUJ�Ζ0*�SGI��LLBHWBWRROER[BY��SGI��

%HUNKRXW��)UDQV��HW��DO��6RFLR�HFRQRPLF�IXWXUHV�LQ�FOLPDWH�FKDQJH�LPSDFW�DVVHVVPHQW��XVLQJ�VFHQDULRV�DV�ȆOHDUQLQJ�
PDFKLQHV�ȇ 7\QGDOO�&HQWUH�IRU�&OLPDWH�&KDQJH�5HVHDUFK��������
ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6������������������

&HUHV� $�)UDPHZRUN�IRU���'HJUHHV�6FHQDULR�$QDO\VLV��$�*XLGH�IRU�2LO�DQG�*DV�&RPSDQLHV�DQG�ΖQYHVWRUV�IRU�1DYLJDWLQJ�WKH�
(QHUJ\�7UDQVLWLRQ� -DQXDU\������ KWWS���ZZZ�LQGLDHQYLURQPHQWSRUWDO�RUJ�LQ�ILOHV�ILOH�)UDPHZRUN�SGI�

*RGHW��0LFKHO� Ȋ7KH�$UW�RI�6FHQDULRV�DQG�6WUDWHJLF�3ODQQLQJ��7RROV�DQG�3LWIDOOV�ȋ 7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�
&KDQJH�������Ȃ��� (OVHYLHU�6FLHQFH�ΖQF��1HZ�<RUN��1<��������
HQ�ODSURVSHFWLYH�IU�G\Q�DQJODLV�DUWLFOHV�DUWBRIBVFHQDULRV�SGI��

+DOOHJDWWH��6WHSKDQLH��Ȋ6WUDWHJLHV�WR�DGDSW�WR�DQ�XQFHUWDLQ�FOLPDWH�FKDQJH�ȋ *OREDO�(QYLURQPHQWDO�&KDQJH���������Ȃ
���� ������ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6������������������

.RVRZ��+DQQDK�DQG�*DſQHU��5REHUW��0HWKRGV�RI�)XWXUH�DQG�6FHQDULR�$QDO\VLV��2YHUYLHZ��DVVHVVPHQW��DQG�VHOHFWLRQ�
FULWHULD� 'HXWVFKHV�ΖQVWLWXW�I¾U�(QWZLFNOXQJVSROLWLN �'Ζ(�6WXGLHV������%RQQ�*HUPDQ\� ������
QEQ�UHVROYLQJ�GH�XUQ�QEQ�GH������VVRDU���������

0HDUQV��/�2���HW��DO� *XLGHOLQHV�IRU�8VH�RI�&OLPDWH�6FHQDULRV�'HYHORSHG�IURP�5HJLRQDO�&OLPDWH�0RGHO�([SHULPHQWV�
Ζ3&&��2FWREHU�������ZZZ�LSFF�GDWD�RUJ�JXLGHOLQHV�GJPBQR�BY�B��������SGI��
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1RUWK�$PHULFDQ�&52�&RXQFLO��6FHQDULR�$QDO\VLV��3ULQFLSOHV�DQG�3UDFWLFHV�LQ�WKH�ΖQVXUDQFH�ΖQGXVWU\��1RUWK�$PHULFDQ�&52�
&RXQFLO�ΖQFRUSRUDWHG� 'HFHPEHU�������
FURFRXQFLO�RUJ�LPDJHV�&52B&RXQFLOB�B6WUHVVBDQGB6FHQDULRB7HVWLQJB3DSHUB)Ζ1$/�SGI��

3DOWVHY��6HUJH\��Ȋ(QHUJ\�6FHQDULRV��7KH�9DOXH�DQG�/LPLWV�RI�6FHQDULR�$QDO\VLV�ȋ 0Ζ7�&((35���������� 0Ζ7�&HQWHU�IRU�
(QHUJ\�DQG�(QYLURQPHQDO�3ROLF\�5HVHDUFK��$SULO�������FHHSU�PLW�HGX�ILOHV�SDSHUV����������SGI��

6DQWRVR��+HUX��HW� DO��&OLPDWH�6FHQDULRV��:KDW�ZH�QHHG�WR�NQRZ�DQG�KRZ�WR�JHQHUDWH�WKHP� &HQWHU�IRU�ΖQWHUQDWLRQDO�
)RUHVWU\�5HVHDUFK��:RUNLQJ�3DSHU�1XPEHU���� ������
ZZZ�FLIRU�RUJ�SXEOLFDWLRQV�SGIBILOHV�:3DSHUV�:3��6DQWRVR�SGI��

6FKRHPDNHU��3DXO�-�+� Ȋ:KHQ�DQG�+RZ�WR�8VH�6FHQDULR�3ODQQLQJ��$�+HXULVWLF�$SSURDFK�ZLWK�ΖOOXVWUDWLRQ�ȋ�-RXUQDO�RI�
)RUHFDVWLQJ��������������1RYHPEHU������ RQOLQHOLEUDU\�ZLOH\�FRP�GRL���������IRU������������DEVWUDFW��

:XOI��7RUVWHQ��HW��DO��$�6FHQDULR�EDVHG�$SSURDFK�WR�6WUDWHJLF�3ODQQLQJ��ΖQWHJUDWLQJ�3ODQQLQJ�DQG�3URFHVV�3HUVSHFWLYH�RI�
6WUDWHJ\� /HLS]LJ�*UDGXDWH�6FKRRO�RI�0DQDJHPHQW��&HQWHU�IRU�6FHQDULR�3ODQQLQJ��:RUNLQJ�3DSHU����-XO\������
ZZZ�KKO�GH�ILOHDGPLQ�WH[WH�SXEOLNDWLRQHQ�DUEHLWVSDSLHUH�KKODS�����SGI��

���6FHQDULR�$QDO\VLV�&OLPDWH�0RGHOLQJ�5HVLOLHQF\�3ODQQLQJ�Ȃ 7RROV�DQG�'DWD
&DOLIRUQLD�(QHUJ\�&RPPLVVLRQ��Ȋ&OLPDWH�7RROV�ȋ�&DO�DGDSW��������FDO�DGDSW�RUJ�WRROV���

&OLPDWH�DQG�'HYHORSPHQW�.QRZOGJH�1HWZRUN��&'.1���Ȋ$ JXLGH�WR�FOLPDWH�FRPSDWLEOH�GHYHORSPHQW�WRROV�ȋ�&OLPDWH�
3ODQQLQJ� ZZZ�FOLPDWHSODQQLQJ�RUJ���

(XURSHDQ�&OLPDWH�$GDSWDWLRQ�3ODWIRUP� Ȋ2EVHUYDWLRQV�DQG�6FHQDULRV�ȋ $GDSWDWLRQ�ΖQIRUPDWLRQ��
FOLPDWH�DGDSW�HHD�HXURSD�HX�NQRZOHGJH�DGDSWDWLRQ�LQIRUPDWLRQ�REVHUYDWLRQV�DQG�VFHQDULRV��

(XURSHDQ�&OLPDWH�ΖQIRUPDWLRQ�3RUWDO��&/Ζ3&��&RQVWUXFWLQJ�(XURSH
V�&OLPDWH�ΖQIRUPDWLRQ�3RUWDO��ZZZ�FOLSF�HX�KRPH��
�SURYLGHV�FOLPDWH��LQGLFDWRU�DQG�VFHQDULR�LQIRUPDWLRQ�

(XURSHDQ�(QYLURQPHQW $JHQF\��(XURSHDQ�(QYLURQPHQW�$JHQF\��ZZZ�HHD�HXURSD�HX���
�SURYLGHV�LQIRUPDWLRQ�RQ�ODQG�FRYHU��ZDWHU��DLU�DQG�RWKHU�HQYLURQPHQWDO�GDWD�DQG�LQGLFDWRUV�

(XURSH�3529Ζ$���0('Ζ$7Ζ21�$GDSWDWLRQ�3ODWIRUP� Ȋ6FHQDULR�$QDO\VLV�ȋ�3529Ζ$���0('Ζ$7Ζ21�7RROER[��
ZZZ�PHGLDWLRQ�SURMHFW�HX�SODWIRUP�WER[�VFHQDULRBDQDO\VLV�KWPO��
�SURYLGHV FOLPDWH�FKDQJH�DGDSWDWLRQ�PHWKRGV�DQG�WRROV�

)RRG�DQG�$JULFXOWXUDO�2UJDQL]DWLRQ RI�WKH�8QLWHG�1DWLRQV��Ȋ0RGHOOLQJ�6\VWHP�IRU�$JULFXOWXUDO�ΖPSDFWV�RI�&OLPDWH�
&KDQJH�Ȃ026$Ζ&&�ȋ &OLPDWH�&KDQJH��8QLWHG�1DWLRQV� ZZZ�IDR�RUJ�FOLPDWHFKDQJH�PRVDLFF�������HQ���

*OREDO�&DUERQ�3URMHFW��7KH�*OREDO�&DUERQ�3URMHFW��������ZZZ�JOREDOFDUERQSURMHFW�RUJ��
�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�JOREDO�FDUERQ�F\FOH��LQFOXGLQJ�LWV�ELRSK\VLFDO�DQG�KXPDQ�GLPHQVLRQV�DQG WKH�
LQWHUDFWLRQV�DQG�IHHGEDFNV�EHWZHHQ�WKHP��DV�ZHOO�DV�FDUERQ�DQG�PHWKDQH�EXGJHWV�DQG�WUHQGV��

*RYHUQPHQW�RI�&DQDGD� Ȋ'RZQVFDOLQJ�7RROV�ȋ�&DQDGLDQ�&OLPDWH 'DWD�DQG�6FHQDULRV��
FOLPDWH�VFHQDULRV�FDQDGD�FD�"SDJH GVW�LQWUR��

ΖQWHUQDWLRQDO�ΖQVWLWXWH�RI�$SSOLHG�6\VWHPV�$QDO\VLV��Ȋ'DWDEDVHV�ȋ 0RGHOV� 7RROV�	 'DWD�
ZZZ�LLDVD�DF�DW�ZHE�KRPH�UHVHDUFK�UHVHDUFK3URJUDPV�(QHUJ\�'DWDEDVHV�HQ�KWPO��
�FRQWDLQV�D�ZLGH�YDULHW\�RI�ODQG��HQHUJ\��WUDQVLWLRQ��DQG�ZDWHU�WRROV�

0HQGHOVRKQ��5REHUW��HW��DO��Ȋ&RXQWU\�VSHFLILF�PDUNHW�LPSDFWV�RI�FOLPDWH�FKDQJH�ȋ &OLPDWH�&KDQJH�������������� ������
ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B&RXQWU\�6SHFLILFB0DUNHWBΖPSDFWVBRIB&OLPDWHB&KDQJH��

1$6$��Ȋ&OLPDWH�(IIHFWV�RQ�)RRG�6XSSO\�ȋ 6RFLRHFRQRPLF�'DWD�DQG�$SSOLFDWLRQV�&HQWHU��6('$&�� ������
VHGDF�FLHVLQ�FROXPELD�HGX�GDWD�FROOHFWLRQ�FURS�FOLPDWH��

1DWXUDO�&DSLWDO�3URMHFW��Ȋ2XU�6RIWZDUH�ȋ�6FHQDULR�6XSSRUW�DQG�2WKHU�7RROV�
ZZZ�QDWXUDOFDSLWDOSURMHFW�RUJ�VRIWZDUH��VFHQDULR�JHQHUDWRU��

1DWXUH�&RQVHUYDQF\� &OLPDWH�:L]DUG��ZZZ�FOLPDWHZL]DUG�RUJ�LQGH[�KWPO��

1DWLRQDO�&HQWHU�IRU�$WPRVSKHULF�5HVHDUFK� Ȋ&OLPDWH�&KDQJH�6FHQDULRV�*Ζ6�GDWD�SRUWDO�ȋ�*Ζ6�3URJUDP��������
JLVFOLPDWHFKDQJH�XFDU�HGX���

1DWLRQDO�2FHDQRJUDSKLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��Ȋ0HHW�WKH�&KDOOHQJHV�RI�D�&KDQJLQJ�&OLPDWH�ȋ�8�6� &OLPDWH�
5HVLOLHQFH�7RRO�.LW� WRRONLW�FOLPDWH�JRY���

1DWLRQDO�6FLHQFH�'LJLWDO�/LEUDU\��Ȋ'HFLVLRQ�0DNLQJ�8VLQJ�*Ζ6�&OLPDWH�&KDQJH�6LPXODWLRQ�'DWD�ȋ�8VLQJ�'DWD�LQ�WKH�
&ODVVURRP��&DUOHWRQ�&ROOHJH��VHUF�FDUOHWRQ�HGX�XVLQJGDWD�GDWDVKHHWV�*Ζ6FOLPDWH�KWPO��
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3\NH��&KULVWRSKHU�5���HW��DO��Ȋ$�GHFLVLRQ�LQYHQWRU\�DSSURDFK�IRU�LPSURYLQJ�GHFLVLRQ�VXSSRUW�IRU�FOLPDWH�FKDQJH�
LPSDFW�DVVHVVPHQW�DQG�DGDSWDWLRQ�ȋ (QYLURQPHQWDO�6FLHQFH�DQG�3ROLF\����� ��������������

81(3�DQG�&RSHQKDJHQ�&HQWUH�IRU�(QHUJ\�(IILFLHQF\��%HVW�3UDFWLFHV�DQG�&DVH�6WXGLHV�IRU�ΖQGXVWULDO�(QHUJ\�(IILFLHQF\�
ΖPSURYHPHQW� ������ZZZ�HQHUJ\HIILFLHQF\FHQWUH�RUJ�SXEOLFDWLRQV��

8�6� 'HSDUWPHQW�RI�$JULFXOWXUH� Ȋ&OLPDWH�&KDQJH�7RROV�DQG�'DWDȋ��&OLPDWH�+XEV��
ZZZ�FOLPDWHKXEV�RFH�XVGD�JRY�FRQWHQW�FOLPDWH�FKDQJH�WRROV�DQG�GDWD����

8�6� 'HSDUWPHQW�RI�WKH�ΖQWHULRU� Ȋ&OLPDWH�&KDQJH�Ȃ 6HOHFWHG�5HVRXUFHV��'DWD��DQG�7RROV�ȋ�&OLPDWH�&KDQJH��2IILFH�RI�
ΖQVXODU�$IIDLUV��ZZZ�GRL�JRY�RLD�FOLPDWH�FKDQJH�UHVRXUFHV�GDWD�WRROV��

8�6� (QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��Ȋ0RGHOV��7RROV��DQG�'DWDEDVHV�IRU�&OLPDWH�&KDQJH�5HVHDUFK�ȋ�&OLPDWH�&KDQJH�
5HVHDUFK��ZZZ�HSD�JRY�FOLPDWH�UHVHDUFK�PRGHOV�WRROV�DQG�GDWDEDVHV�FOLPDWH�FKDQJH�UHVHDUFK��

8�6� (QYLURQPHQWDO�3URWHFWLRQ�$JHQF\� Ȋ&OLPDWH�5HVLOLHQFH�(YDOXDWLRQ�DQG�$ZDUHQHVV�7RRO��&5($7��ȋ�&UHDWLQJ�5HVLOLHQW�
:DWHU�8WLOLWLHV��&5:8���ZZZ�HSD�JRY�FUZX�EXLOG�UHVLOLHQFH�\RXU�XWLOLW\��

8�6��)RUHVW�6HUYLFH��86'$��Ȋ6FHQDULRV�1HWZRUN�IRU�$ODVND�DQG�$UFWLF�3ODQQLQJ��61$3��ȋ�&OLPDWH�&KDQJH�DQG�&DUERQ�
7RROV��ZZZ�IV�XVGD�JRY�FFUF�WRROV�VQDS�

8�6� *HRORJLFDO�6XUYH\� Ȋ&OLPDWH�DQG�/DQG�8VH�&KDQJH�ȋ 'DWD�DQG�7RROV��(UURU��+\SHUOLQN�UHIHUHQFH�QRW�YDOLG���

8QLWHG�6WDWHV 'DWD�JRY��Ȋ&OLPDWH�0RGHO�3URMHFWLRQVȋ� &OLPDWH� ZZZ�GDWD�JRY�FOLPDWH�SRUWDOV���

8�6��*OREDO�&KDQJH�5HVHDUFK�3URJUDP��86*&53�� Ȋ6FHQDULRV�ȋ�6FHQDULRV�IRU�WKH�1DWLRQDO�&OLPDWH�$VVHVVPHQW��
VFHQDULRV�JOREDOFKDQJH�JRY���

86*&53� Ȋ6FHQDULRV��$ERXW�6FHQDULRV�ȋ�6FHQDULRV�IRU�WKH�1DWLRQDO�&OLPDWH�$VVHVVPHQW��
VFHQDULRV�JOREDOFKDQJH�JRY�FRQWHQW�VFHQDULRV��

:RUOG�:LOGOLIH�)XQG��::)�� :DWHU�5LVN�)LOWHU� ������ZDWHUULVNILOWHU�SDQGD�RUJ���

���6FHQDULR�$QDO\VLV�DQG�'LVFORVXUHV�Ȃ 2WKHU�&RUSRUDWH�([DPSOHV
%3���������Ȋ7KH�HQHUJ\�FKDOOHQJH�DQG�FOLPDWH�FKDQJHȋ��6XVWDLQDELOLW\�5HSRUW��������

ZZZ�ES�FRP�FRQWHQW�GDP�ES�SGI�DERXW�ES�HQHUJ\�FKDOOHQJH�FOLPDWH�FKDQJH�SGI��

&$/6WUV�DQG�0HUFHU��ΖQYHVWLQJ�LQ�D�7LPH�RI�&OLPDWH�&KDQJH 6WXG\��������ZZZ�FDOVWUV�FRP�LQYHVWLQJ�WLPH�FOLPDWH�
FKDQJH�VWXG\�

1HZ�<RUN�6WDWH�&RPPRQ�5HWLUHPHQW�)XQG DQG�0HUFHU��ΖQYHVWLQJ�LQ�D�7LPH�RI�&OLPDWH�&KDQJH��1HZ�<RUN�6WDWH�&RPPRQ�
5HWLUHPHQW�)XQG��1<6&5)��3RUWIROLR�&OLPDWH�5LVN�$VVHVVPHQW��6HSWHPEHU�������
ZZZ�RVF�VWDWH�Q\�XV�SHQVLRQ�1<6&5)BFOLPDWHBFKDQJHBUHSRUW�SGI�

237UXVW�DQG�0HUFHU� 237UXVW 3RUWIROLR�&OLPDWH�5LVN�$VVHVVPHQW� -DQXDU\�������
ZZZ�RSWUXVW�FRP�GRFXPHQWV�237UXVWB3RUWRIROLR&OLPDWH5LVN$VVHVVPHQWB0HUFHU�SGI��

8�.� (QYLURQPHQWDO�$JHQF\�3HQVLRQ�)XQG�������� Ȋ7DFNOLQJ�&OLPDWH�5LVN�ȋ�&OLPDWH�&KDQJH� �����
ZZZ�HDSI�RUJ�XN�LQYHVWPHQWV�FOLPDWH�ULVN�FOLPDWH�ULVN�VWUDWHJ\�

���6HFWRU�5HODWHG�&OLPDWH�ΖPSDFWV

$JULFXOWXUH�DQG�)RUHVWU\�6HFWRUV

'HVFKHQHV��2OLYLHU�DQG�0LFKDHO�*UHHQVWRQH��Ȋ7KH�HFRQRPLF�LPSDFWV�RI�FOLPDWH�FKDQJH��HYLGHQFH�IURP�DJULFXOWXUDO�
SURILWV�DQG�UDQGRP�IOXFWXDWLRQV�LQ�ZHDWKHU�ȋ &HQWHU�IRU�(QHUJ\�DQG�(QYLURQPHQWDO�3ROLF\�5HVHDUFK��:RUNLQJ�
3DSHU�:3�������� �����

)H]]L��&DUOR��HW��DO��Ȋ7KH�HQYLURQPHQWDO�LPSDFW�RI�FOLPDWH�FKDQJH�DGDSWDWLRQ�RQ�ODQG�XVH�DQG�ZDWHU�TXDOLW\�ȋ 1DWXUH�
&OLPDWH�&KDQJH������������� �����

)LVFKHU��*XQWKHU��HW��DO��Ȋ6RFLR�HFRQRPLF�DQG�FOLPDWH�FKDQJH�LPSDFWV�RQ�DJULFXOWXUH��DQ�LQWHJUDWHG�DVVHVVPHQW��
����������ȋ 3KLO��7UDQV��5��6RF��%��'2Ζ����������UVWE����������� �����

*RUWH��5RVV :��DQG�6KHLNK��3HUYD]H�$��'HIRUHVWDWLRQ�DQG�&OLPDWH�&KDQJH��&RQJUHVVLRQDO�5HVHDUFK�6HUYLFH��0DUFK�
������
FUVUHSRUWV�FRP�GRZQORDG"KDVK ����E�H�E�F������EDF���EI��H�I�G�F������DF����HD���G��D�HEH�H�����
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.LULOHQNR��$QGUHL�3��DQG�6HGMR��5RJHU�$��Ȋ&OLPDWH�FKDQJH�LPSDFWV�RQ�IRUHVWU\�ȋ 3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHPLHV�
RI�6FLHQFH������������������� �����

3DUU\��0�/���HW��DO��Ȋ(IIHFWV�RI�FOLPDWH�FKDQJH�RQ�JOREDO�IRRG�SURGXFWLRQ�XQGHU�65(6�HPLVVLRQV�DQG�VRFLR�HFRQRPLF�
VFHQDULRV�ȋ *OREDO�(QYLURQPHQWDO�&KDQJH������������ �����

5LOH\��-DNH�DQG�3UDQMDO�6ULYDVWDYD� Ȋ$JULFXOWXUH��$Q�ΖQGXVWU\�5LSH�IRU�'LVUXSWLRQ�ȋ &URVVLQJV� 6DSLHQW�*OREDO�0DUNHWV��
������FURVVLQJV�VDSLHQWJOREDOPDUNHWV�FRP������������DJULFXOWXUH�LQGXVWU\�ULSH�GLVUXSWLRQ���

6RKQJHQ��%UHQW��HW��DO��Ȋ$�JOREDO�PRGHO�RI�FOLPDWH�FKDQJH�LPSDFWV�RQ�WLPEHU�PDUNHWV�ȋ -RXUQDO�RI $JULFXOWXUDO�DQG�
5HVRXUFH�(FRQRPLFV ������������ �����

%XLOGLQJ�6HFWRU

'H�:LOGH��3LHWHU�DQG�&ROH\��'DYLG��Ȋ7KH�LPSOLFDWLRQV�RI�D�FKDQJLQJ�FOLPDWH�IRU�EXLOGLQJV�ȋ %XLOGLQJ�DQG�(QYLURQPHQW��
��������������

+HUWLQ��-XOLD��HW��DO��Ȋ&OLPDWH�FKDQJH�DQG�WKH�8�.� KRXVH�EXLOGLQJ�VHFWRU��SHUFHSWLRQV��LPSDFWV� DQG�DGDSWLYH�FDSDFLW\�ȋ
%XLOGLQJ�5HVHDUFK�	�ΖQIRUPDWLRQ�������������� �����

(OHFWULF�3RZHU�6HFWRU

%DUWRV��0DWWKHZ�'��DQG�&KHVWHU��0LNKDLO�9� ȊΖPSDFWV�RI�FOLPDWH�FKDQJH�RQ�HOHFWULF�SRZHU�VXSSO\�LQ�WKH�:HVWHUQ�
8QLWHG�6WDWHV�ȋ 1DWXUH�&OLPDWH�&KDQJH������������� �����

&RPPLWWHH�RQ�&OLPDWH�&KDQJH��3RZHU�VHFWRU�VFHQDULRV�IRU�WKH�ILIWK�FDUERQ�EXGJHW��2FWREHU������
ZZZ�WKHFFF�RUJ�XN�SXEOLFDWLRQ�SRZHU�VHFWRU�VFHQDULRV�IRU�WKH�ILIWK�FDUERQ�EXGJHW���

1DWLRQDO�+\GURSRZHU�$VVHW�$VVHVVPHQW�3URJUDP��(IIHFWV�RI�FOLPDWH�FKDQJH�RQ�K\GURSRZHU ȃ 7KH�6HFRQG������
$VVHVVPHQW��2DN�5LGJH�1DWLRQDO�/DERUDWRU\��������QKDDS�RUQO�JRY���������

YDQ�9OLHW��0LFKHOOH�7�+���HW�DO��Ȋ3RZHU�JHQHUDWLRQ�V\VWHP�YXOQHUDELOLW\�DQG�DGDSWDWLRQ�WR�FKDQJHV�LQ�FOLPDWH�DQG�
ZDWHU�UHVRXUFHV�ȋ�1DWXUH�&OLPDWH�&KDQJH�������������������
ZZZ�QDWXUH�FRP�QFOLPDWH�MRXUQDO�Y��Q��IXOO�QFOLPDWH�����KWPO�

(QHUJ\�6HFWRU

&HUHV� $�)UDPHZRUN�IRU���'HJUHHV�6FHQDULR�$QDO\VLV��$�*XLGH�IRU�2LO�DQG�*DV�&RPSDQLHV�DQG�ΖQYHVWRUV�IRU�1DYLJDWLQJ�WKH�
(QHUJ\�7UDQVLWLRQ��������ZZZ�FHUHV�RUJ�VLWHV�GHIDXOW�ILOHV�UHSRUWV���������)UDPHZRUNB-DQ�����������SGI��

)ULFNR��2OLYHU�HW��DO��(QHUJ\�VHFWRU�ZDWHU�XVH�LPSOLFDWLRQV�RI�D��r�&�FOLPDWH�SROLF\� (QYLURQPHQWDO�5HVHDUFK�
/HWWHUV������������������ZZZ�FG�OLQNV�RUJ�ZS�FRQWHQW�XSORDGV���������)ULFNR�HW�DO������SGI�

+HLOLJWDJ��6YHQ��HW��DO��Ȋ)URP�VFHQDULR�SODQQLQJ�WR�VWUHVV�WHVWLQJ��7KH�QH[W�VWHS�IRU�HQHUJ\�FRPSDQLHVȋ� 0F.LQVH\�	�
&R� )HEUXDU\�������ZZZ�PFNLQVH\�FRP�EXVLQHVV�IXQFWLRQV�ULVN�RXU�LQVLJKWV�IURP�VFHQDULR�SODQQLQJ�WR�VWUHVV�
WHVWLQJ�WKH�QH[W�VWHS�IRU�HQHUJ\�FRPSDQLHV"FLG RWKHU�HPO�DOW�PLS�PFN�RWK�������

ΖΖ*&&��Ζ*&&��&HUHV��DQG�&'3��ȊΖQYHVWRU�&OLPDWH�&RPSDVV��2LO�DQG�*DV�Ȃ 1DYLJDWLQJ�ΖQYHVWRU�(QJDJHPHQW�ȋ ������
ZZZ�LLJFF�RUJ�SXEOLFDWLRQV�SXEOLFDWLRQ�LQYHVWRU�FOLPDWH�FRPSDVV�RLO�DQG�JDV�QDYLJDWLQJ�LQYHVWRU�HQJDJHPHQW��

ΖQWHUQDWLRQDO�ΖQVWLWXWH�RI�$SSOLHG�6\VWHPV�$QDO\VLV� Ȋ(QHUJ\�0XOWL�&ULWHULD�$QDO\VLV�7RRO�ȋ ΖQWHUDFWLYH�7RROV��-XO\������
ZZZ�LLDVD�DF�DW�ZHE�KRPH�UHVHDUFK�UHVHDUFK3URJUDPV�(QHUJ\�(1(�0&$�HQ�KWPO��

8�6��'HSDUWPHQW�RI�(QHUJ\��8�6��(QHUJ\�6HFWRU�9XOQHUDELOLWLHV�WR�&OLPDWH�&KDQJH�DQG�([WUHPH�:HDWKHU��'2(�3Ζ�������-XO\�
������HQHUJ\�JRY�VLWHV�SURG�ILOHV���������I�����������(QHUJ\���6HFWRU���9XOQHUDELOLWLHV���5HSRUW�SGI��

:RUOG�5HVRXUFHV�ΖQVWLWXWH��$�5HFRPPHQGHG�0HWKRGRORJ\�IRU�(VWLPDWLQJ�$QG�5HSRUWLQJ�7KH�3RWHQWLDO�*UHHQKRXVH�*DV�
(PLVVLRQV�)URP�)RVVLO�)XHO�5HVHUYHV��:RUNLQJ�3DSHU��������KWWS���ZZZ�ZUL�RUJ�SXEOLFDWLRQ�PHWKRGRORJ\�
FDOFXODWLQJ�SRWHQWLDO�HPLVVLRQV�IRVVLO�IXHO�UHVHUYHV

)LQDQFLDO�6HUYLFHV�6HFWRU

%DWWLVWRQ��6WHIDQR��HW��DO� Ȋ$�FOLPDWH�VWUHVV�WHVW�RI�WKH�ILQDQFLDO�V\VWHP�ȋ 1DWXUH�&OLPDWH�&KDQJH������������� �����

%O\WK��:LOOLDP��HW��DO��ȊΖQYHVWPHQW�ULVNV�XQGHU�XQFHUWDLQ�FOLPDWH�FKDQJH�SROLF\�ȋ (QHUJ\�3ROLF\� ��������Ȃ����� �����

'LHW]��6LPRQ��HW��DO��Ȋ&OLPDWH�YDOXH�DW�ULVN�RI�JOREDO�ILQDQFLDO�DVVHWV�ȋ 1DWXUH�&OLPDWH�&KDQJH�������������������
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$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

(XURSHDQ�6\VWHPLF�5LVN�%RDUG��Ȋ7RR�ODWH��WRR�VXGGHQ��7UDQVLWLRQ�WR�D�ORZ�FDUERQ�HFRQRP\�DQG�V\VWHPLF�ULVN�ȋ
5HSRUWV�RI�WKH�$GYLVRU\�6FLHQWLILF�&RPPLWWHH�����)HEUXDU\�������
ZZZ�HVUE�HXURSD�HX�SXE�SGI�DVF�5HSRUWVB$6&B�B�����SGI��

+DZNHU��0LFKDHO��Ȋ&OLPDWH�FKDQJH�DQG�WKH�JOREDO�LQVXUDQFH�LQGXVWU\�ȋ 7KH�*HQHYD�3DSHUV������������ �����

ΖQWHUQDWLRQDO�)LQDQFH�&RUSRUDWLRQ� 0HUFHU��DQG�&DUERQ�7UXVW��&OLPDWH�&KDQJH�6FHQDULRV�Ȃ ΖPSOLFDWLRQV�IRU�6WUDWHJLF�
$VVHW�$OORFDWLRQ��������
ZZZ�LIF�RUJ�ZSV�ZFP�FRQQHFW��E��D����������IED��ID�D����EE���&OLPDWH&KDQJH6XUYH\B5HSRUW�SGI"02' 
$-3(5(6��

0HUFHU�//&��ΖQYHVWLQJ�LQ�D�7LPH�RI�&OLPDWH�&KDQJH��������
ZZZ�PHUFHU�FRP�RXU�WKLQNLQJ�LQYHVWLQJ�LQ�D�WLPH�RI�FOLPDWH�FKDQJH�KWPO�

7UDQVSRUWDWLRQ�6HFWRU

%DNHU��&�-��HW��DO��Ȋ&OLPDWH�FKDQJH�DQG�WKH�UDLOZD\�LQGXVWU\��D�UHYLHZ�ȋ 3URFHHGLQJV�RI�WKH�ΖQVWLWXWLRQ�RI�0HFKDQLFDO�
(QJLQHHUV��3DUW�&��-RXUQDO�RI�0HFKDQLFDO (QJLQHHULQJ�6FLHQFH���������������������

%RZV�/DUNLQ��$OLFH� Ȋ$OO�DGULIW��DYLDWLRQ��VKLSSLQJ��DQG�FOLPDWH�FKDQJH�SROLF\�ȋ &OLPDWH�3ROLF\��������������������

&DPEULGJH�(FRQRPHWULFV��$Q�(FRQRPLF�$VVHVVPHQW�RI�/RZ�&DUERQ�9HKLFOHV� ������
HXURSHDQFOLPDWH�RUJ�GRFXPHQWV�&DUV�(FRQRPLF�DVVHVVPHQW�YHKLFOHV�)Ζ1$/�SGI��

Ζ($��*OREDO�(9�2XWORRN��%H\RQG�2QH�0LOOLRQ (OHFWULF &DUV��������
ZZZ�LHD�RUJ�SXEOLFDWLRQV�IUHHSXEOLFDWLRQV�SXEOLFDWLRQ�*OREDOB(9B2XWORRNB�����SGI��

.RHWVH� 0DUN�-��DQG�5LHWYHOG��3LHW��Ȋ7KH�LPSDFW�RI�FOLPDWH�FKDQJH�DQG�ZHDWKHU�RQ�WUDQVSRUW��DQ�RYHUYLHZ�RI�HPSLULFDO�
ILQGLQJV�ȋ 7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�'�������������� GRL���������V���������������[��������
OLQN�VSULQJHU�FRP�DUWLFOH���������V���������������[��

0DPDOLV��$��*�� HW��DO� Ȋ7KH�LPSDFW�RI�DXWRPRWLYH�LQGXVWU\�DQG�LWV�VXSSO\�FKDLQ�WR�FOLPDWH�FKDQJH��6RPPH�WHFKQR�
HFRQRPLF�DVSHFWV�ȋ (XU��7UDQVS��5HV��5HY�����Ȃ����-DQXDU\������

0DQGHU��6DUDK��Ȋ6ORZ�VWHDPLQJ�DQG�D�QHZ�GDZQ�IRU�ZLQG�SURSXOVLRQ��$�PXOWL�OHYHO�DQDO\VLV�RI�WZR�ORZ�FDUERQ�
VKLSSLQJ�WUDQVLWLRQV�ȋ 0DULQH�3ROLF\�������������� �����

0F&DUWK\��-DPHV�(��$YLDWLRQ�DQG�&OLPDWH�&KDQJH� &RQJUHVVLRQDO�5HVHDUFK�6HUYLFH��������
FUVUHSRUWV�FRP�GRZQORDG"KDVK �F���H�D���F����G�G�I������F���G�����G���F����G��G�H�F�HDE����GG��

9LOFKH]��-RQDWKDQ�*RPH]��HW��DO� (QHUJ\�8VH�DQG�(PLVVLRQV�ΖPSDFWV�IURP�&DU�7HFKQRORJLHV�0DUNHW�6FHQDULRV��$�0XOWL�
&RXQWU\�6\VWHP�'\QDPLFV�0RGHO� ΖQVWLWXWH�IRU�ΖQGXVWULDO�3URGXFWLRQ�DQG�*UDGXDWH�6FKRRO�RI�(QHUJ\�6FHQDULRV�
.DUOVUXKH�6WXWWJDUW��.DUOVUXKH�ΖQVWLWXWH�RI�7HFKQRORJ\��.Ζ7�� ������
ZZZ�V\VWHPG\QDPLFV�RUJ�FRQIHUHQFHV������SDSHUV�3�����SGI��

:DWHU�6HFWRU

%HYHUDJH�ΖQGXVWU\�(QYLURQPHQWDO�5RXQGWDEOH� %HYHUDJH�ΖQGXVWU\�&RQWLQXHV�WR�'ULYH�ΖPSURYHPHQW�LQ�:DWHU�DQG�
(QHUJ\�8VH�������%HQFKPDUNLQJ�6WXG\������� ZZZ�ELHURXQGWDEOH�FRP�EODQN�F�JNP

&'3��([SORULQJ�WKH�&DVH�)RU�&RUSRUDWH�&RQWH[W�%DVHG�:DWHU�7DUJHWV� ������SDFLQVW�RUJ�SXEOLFDWLRQ�H[SORULQJ�FDVH�
FRUSRUDWH�FRQWH[W�EDVHG�ZDWHU�WDUJHWV�

&'3��Ȋ7KLUVW\�EXVLQHVV��:K\�ZDWHU�LV�YLWDO�WR�FOLPDWH�DFWLRQ�ȋ �����$QQXDO�5HSRUW�RI�&RUSRUDWH�:DWHU�'LVFORVXUH�������
KWWSV���ZZZ�FGS�QHW�HQ�UHVHDUFK�JOREDO�UHSRUWV�JOREDO�ZDWHU�UHSRUW�����

*ULIILWKV�6DWWHQVSLHO��%HYDQ�DQG�:LOVRQ��:HQG\��Ȋ7KH�FDUERQ�IRRWSULQW�RI�ZDWHU�ȋ�5LYHU�1HWZRUN��������
ZZZ�FVX�HGX�FHUF�UHVHDUFKUHSRUWV�GRFXPHQWV�&DUERQ)RRWSULQWRI:DWHU�5LYHU1HWZRUN������SGI��

+RHNVWUD��$UMHQ�<��Ȋ:DWHU�VFDUFLW\�FKDOOHQJHV�WR�EXVLQHVV�ȋ 1DWXUH�&OLPDWH�&KDQJH ������Ȃ���� �����

5RWKDXVHQ��6DEULQD *�6�$��DQG�&RQZD\��'HFODQ��Ȋ*UHHQKRXVH�JDV�HPLVVLRQV�IURP�HQHUJ\�XVH�LQ�WKH�ZDWHU�VHFWRU�ȋ
1DWXUH�&OLPDWH�&KDQJH ������Ȃ���� �����

7KRUQH��2�0��DQG�5�$��)HQQHU� Ȋ5LVN�EDVHG�FOLPDWH�FKDQJH LPSDFW�DVVHVVPHQW�IRU�WKH�ZDWHU�LQGXVWU\�ȋ :DWHU�6FLHQFH�
DQG�7HFKQRORJ\�������������� �����

7UDPEHUHQG�6��:LEHUJ�'��:DGD�<��)O¸UNH�0��)LVFKHU�*��6DWRK�<��<LOOLD�3��YDQ�9OLHW�0��HW�DO��%XLOGLQJ�JOREDO�ZDWHU�XVH�
VFHQDULRV��ΖΖ$6$�ΖQWHULP�5HSRUW��ΖΖ$6$��/D[HQEXUJ��$XVWULD��Ζ5�������� �����
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$
ΖQWURGXFWLRQ

%
6FHQDULR�$QDO\VLV

&
'HYHORSLQJ�DQG�$SSO\LQJ�
6FHQDULR�$QDO\VLV

$SSHQGLFHV

���*HQHUDO�%XVLQHVV�DQG�(FRQRPLF�ΖPSOLFDWLRQV�RI�&OLPDWH�&KDQJH
&DUERQ�7UXVW� &OLPDWH�FKDQJH�Ȃ D�EXVLQHVV�UHYROXWLRQ"�+RZ�WDFNOLQJ�FOLPDWH�FKDQJH�FRXOG�FUHDWH�RU�GHVWUR\�FRPSDQ\�

YDOXH� ������ZZZ�FDUERQWUXVW�FRP�PHGLD�������FWF����FOLPDWH�FKDQJH�D�EXVLQHVV�UHYROXWLRQ�SGI��

'REEV��5LFKDUG��HW��DO��5HVRXUFH�5HYROXWLRQ��0HHWLQJ�WKH�ZRUOGȇV�HQHUJ\��PDWHULDOV��IRRG�DQG�ZDWHU�QHHGV��0F.LQVH\�
*OREDO�ΖQVWLWXWH� 1RYHPEHU�������ZZZ�PFNLQVH\�FRP�EXVLQHVV�IXQFWLRQV�VXVWDLQDELOLW\�DQG�UHVRXUFH�
SURGXFWLYLW\�RXU�LQVLJKWV�UHVRXUFH�UHYROXWLRQ��

0HQGHOVRKQ��5REHUW��HW��DO��Ȋ&RXQWU\�VSHFLILF�PDUNHW�LPSDFWV�RI�FOLPDWH�FKDQJH�ȋ &OLPDWH�&KDQJH�������������� �����

7RO��5LFKDUG�6�-��Ȋ7KH�(FRQRPLF�(IIHFWV�RI�&OLPDWH�&KDQJH�ȋ�-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV�������������������


