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$EVWUDFW� 2YHU�WKH�SDVW�IHZ�GHFDGHV��GHVSLWH�WKH�IDFW�WKDW�WKHUH�KDV�EHHQ�DQ�DWWHPSW�WR�LPSURYH�
LQWHUQDO�DXGLW�TXDOLW\��IUDXGV�DQG�FRUUXSWLRQ�VWLOO�RFFXU� �0RUHRYHU��EODFN�VZDQ�HYHQWV�EULQJ�
DERXW�ILQDQFLDO�FULVHV��ZKLFK�FDQ�VKDNH�WKH�IRXQGDWLRQV�RI�WKH�JOREDO�HFRQRP\� �7KLV�VXJJHVWV�
LQHIIHFWLYH�LQWHUQDO�DXGLW�IXQFWLRQV�DW�DQ�RUJDQL]DWLRQDO�OHYHO��ZKLFK�ODFN�LQWHJUDWLQJ��EXLOGLQJ��
DQG�UHFRQILJXULQJ�VWUDWHJLHV��,Q�SDUWLFXODU��SURDFWLYH�VWUDWHJLHV�DUH�UHTXLUHG�WR�DGDSW�WR�HYHU�
FKDQJLQJ�HFRQRPLF� HQYLURQPHQWV� 7KHUHIRUH�� WKLV� UHVHDUFK DLPV� WR LQYHVWLJDWH� WKH� HIIHFW�RI�
SURDFWLYH�LQWHUQDO�DXGLW�VWUDWHJLHV �3,$6��RQ�ILUP�SHUIRUPDQFH��7KLV�VWXG\�LQGLFDWHV�WKDW�3,$6��
LQWHUQDO� DXGLW� V\VWHP� LQWHJUDWLRQ�� SDUWLFLSDWLYH� LQWHUQDO� DXGLW�� FRPSUHKHQVLYH� EXVLQHVV� ULVN�
DVVHVVPHQW��DQG�DGYDQFHG�LQWHUQDO�DXGLW�WHFKQRORJ\�DSSOLFDWLRQ�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�LWV�
FRQVHTXHQFHV�� H[FHSW� RXWVRXUFLQJ� LQWHUQDO� DXGLW� XWLOL]DWLRQ� �$GGLWLRQDOO\�� IUDXG� SUHYHQWLRQ�
FRPSHWHQF\�� VXSHULRU� RSHUDWLRQDO� H[FHOOHQFH�� WUDQVSDUHQW� EXVLQHVV� SUDFWLFH�� VWDNHKROGHU�
FUHGLELOLW\� KDYH� D� VWURQJO\� SRVLWLYH� HIIHFW� RQ� VWDNHKROGHU� FUHGLELOLW\� DQG� ILUP� SHUIRUPDQFH��
0RUHRYHU��WKLV�VWXG\�DOVR�GHPRQVWUDWHV�WKDW�VWDNHKROGHU�FUHGLELOLW\�KDV�D�VLJQLILFDQW�SRVLWLYH�
LPSDFW�RQ�ILUP�SHUIRUPDQFH�

.H\ZRUGV��SURDFWLYH�LQWHUQDO�DXGLW�VWUDWHJ\��LQWHUQDO�DXGLW�VWUDWHJ\�RXWFRPHV��IUDXG�SUHYHQWLRQ�
FRPSHWHQF\�� VXSHULRU� RSHUDWLRQDO� H[FHOOHQFH�� WUDQVSDUHQW� EXVLQHVV� SUDFWLFH�� VWDNHKROGHU�
FUHGLELOLW\��DQG�ILUP�SHUIRUPDQFH

���,QWURGXFWLRQ

7KH�URDG�WR�VXFFHVV�LQ�EXVLQHVV�LV�ILOOHG�
ZLWK� REVWDFOHV� DQG� EXVLQHVV� FRPSHWLWRUV�
ZKR�DUH�VWULYLQJ�IRU�D�FRPSHWLWLYH�HGJH��,W�
LV�GLIILFXOW� IRU�DQ�RUJDQL]DWLRQ� WR� VXUYLYH�
LQ�WKH�ORQJHU�UXQ�

�7DNDQ &KDW LZRQJ HDUQHG KLV 0�$FF� I URP�
0DKDVDUDNKDP 8QLYHUVLW\� 7KDLODQG LQ �����
&XUUHQWO\� KH� LV D 3K� '� � � &DQGLGDWH� � LQ
$FFRXQWLQJ DW 0DKDVDUDNKDP %XVLQHVV� 6FKRRO��
0DKDVDUDNKDP 8QLYHUVLW\��7KDLODQG��

�'U� �3KDSUXNEDUDPHH 8VVDKDZDQLWFKDNLW HDUQHG
KLV 3K�'� IURP :DVKLQJWRQ 6WDWH 8QLYHUVLW\�
86$ LQ ����� � &XUUHQWO\�� KH� LV� DQ� DVVRFLDWH�
SURIHVVRU� RI� DFFRXQWLQJ� DQG� 'HDQ� RI�
0DKDVDUDNKDP�%XVLQHVV�6FKRRO��0DKDVDUDNKDP�
8QLYHUVLW\��7KDLODQG�

�'U��6XSDUDN -DQMDUDVM L W HDUQHG KHU 3K�'� IURP
:DVKLQJWRQ 6WDWH 8QLYHUVLW\� 86$� �&XUUHQWO\�
VKH LV DQ DFFRXQWLQJ OHFWXUHU RI 0DKDVDUDNKDP
%XVLQHVV 6FKRRO� 0DKDVDUDNKDP� 8QLYHUVLW\��
7KDLODQG�

LI� LW� ODFNV� D� SRZHUIXO� LQVWUXPHQW� WKDW� FDQ�
OHDG�WR�DFKLHYLQJ�VXVWDLQDEOH�JRDOV�ERWK�LQ�
D�SUHVHQW�DQG�IXWXUH� � ,QWHUQDO�DXGLW�V\VWHP�
VHHPV�WR�EH�DQ�REYLRXV�VROXWLRQ��VLQFH�LW�LV�
D� GULYHU� IRU� FUHDWLQJ� VXSHULRU� FDSDELOLWLHV�
WKDW�FDQ�FRQWULEXWH�WR�D�ILUP¶V�VXFFHVV��H�J���
$ODYL� DQG� 7LZDQD�� ������$OGDPHQ� HW� DO� ��
������%DNKWLDUL��������%DOORX�DQG�+HLWJHU��
������&KDQJ� HW� DO� �� ������ 3UDZLWW�� 6KDUS��
DQG� :RRG�� ������ 6DODPHK�� HW� DO� �� ������
6LPDQJXQVRQJ������� � �2YHU�WKH�SDVW�WKUHH�
GHFDGHV��VHYHUDO�RUJDQL]DWLRQV�KDYH�WULHG�WR�
GHYHORS�DQ�HIIHFWLYH�LQVWUXPHQW�WR�SURPRWH�
DQ�LQWHUQDO�DXGLW�V\VWHP�FRQVLVWHQW�ZLWK�EHVW�
SUDFWLFH�VWDQGDUGV�DQG�DGDSWDEOH�WR�WRGD\¶ V�
HYHU�FKDQJLQJ�EXVLQHVV�HQYLURQPHQW� �7KH�
&RPPLWWHH�RI�6SRQVRULQJ�2UJDQL]DWLRQV�RI�
WKH�7UHDGZD\�&RPPLVVLRQ��&262��������



Ͷ

$OWKRXJK� VHYHUDO� DWWHPSWV� KDYH� EHHQ�
PDGH� WR� FRQWLQXRXVO\� LPSURYH� WKH� TXDOLW\�
RI�DXGLW�LQVWUXPHQWV��IUDXGV�DQG�FRUUXSWLRQ�
VWLOO� RFFXU�� 6RPH� RI� WKRVH� HYHQWV� EULQJ�
DERXW�ILQDQFLDO�FULVHV��NQRZQ�DV�EODFN�VZDQ�
HYHQWV�� ZKLFK� WKRXJK� LQ� KLQGVLJKW� ZHUH�
SUHGLFWDEOH�� FDXVH� VLJQLILFDQW� QHJDWLYH�
HIIHFWV�RQ�WKH�ZRUOG�HFRQRP\��)LQFK���������
)RU�H[DPSOH��WKH�VXESULPH�PRUWJDJH�FULVLV�
DIIHFWHG� WKH� OHYHO� RI� VWDNHKROGHUV¶�
FRQILGHQFH�RQ�ZRUOG�FDSLWDO�PDUNHWV��5RWK��
������� ZKLFK� UHGRXQGHG� LQ� EDQNUXSWF\��
LQVROYHQF\��ILQDQFLDO GLVDVWHU�IRU�LQYHVWRUV��
DQG� WD[SD\HU�IXQGHG� EDLORXWV�� 6XFK�
VLWXDWLRQV�UHYHDOHG�WKH�ZHDNQHVV�RI�FRQWURO�
V\VWHPV�DQG�DXGLW�V\VWHPV��$QGUHZV���������
0RUH�UHFHQW�HYLGHQFH�RI�WKH�LQHIIHFWLYHQHVV�
LQ� FRQWURO� DQG� DXGLW� V\VWHPV� LV� WKH� IUDXG�
FDVH� RI� .LQJ� 0RQNXW¶V� ,QVWLWXWH� RI�
7HFKQRORJ\� /DGNUDEDQJ�� 7KDLODQG�� ZKLFK�
FDXVHG� ILQDQFLDO� ORVVHV� RI� DERXW� ������
ELOOLRQ� EDKW� ������� ELOOLRQ� GROODUV��
)UHGULFNVRQ�� �������6XFK� REYLRXV� IDLOLQJV�
RI� LQWHUQDO� DXGLW� V\VWHPV� UDLVH� TXHVWLRQV�
FRQFHUQLQJ� WKH� RYHUKDXO� DQG� RQJRLQJ�
LPSURYHPHQW�RI�LQWHUQDO�DXGLW�V\VWHPV����

7KH�ELJJHVW�VLQJOH�FRQWULEXWRU�WR�FRQWURO�
DQG�LQWHUQDO�DXGLW�IDLOXUH�LV�ODFN�RI�VNLOOV�WR�
GHILQH� DQG� FUHDWH� DSSURSULDWH� VWUDWHJLHV�
WDLORUHG� WR� WKH� PDUNHW� SRVLWLRQLQJ� RI� WKH�
RUJDQLVDWLRQ� DQG� HFRQRPLF� FRQGLWLRQV�
JHQHUDOO\� �H�J��� 5DPLUH]�%OXVW�� ������
6ULYDVWDYD��)UDQNOLQ��DQG�0DUWLQHWWH���������
6LPLODUO\�� &KRL� DQG� /HH� ������� DQG�
7KRUQKLOO�DQG�$PLW��������GHPRQVWUDWH�WKDW�
DQ�RUJDQL]DWLRQ�ZLOO�IDFH�SRRU�SHUIRUPDQFH�
LI� LW� IDLOV� WR� FRQWLQXRXVO\� GHYHORS� QHZ�
NQRZOHGJH� DQG� QHZ� VWUDWHJLHV��
&RQVHTXHQWO\�� WR� VXUYLYH�� RUJDQL]DWLRQV�
QHHG� WR� GHYHORS� LQWHUQDO� DXGLW� VWUDWHJLHV�
�$OLF� DQG� 5XVMDQ�� ������� ,Q� SDUWLFXODU��
SURDFWLYH�VWUDWHJL]LQJ�VKRXOG�

HPSKDVL]H�WKH�FROOHFWLRQ�DQG�DVVLPLODWLRQ
RI� WHFKQLTXHV�� PHWKRGV�� SURFHGXUHV�� DQG�
WHFKQRORJ\�� HQDEOLQJ� DQ� RUJDQL]DWLRQ� WR�
WDNH�DGYDQWDJH�RI�LWV�FRPSHWLWLYH�VWUHQJWKV�
�1RQDND��������3RUWHU��������:LQWHU��������

0RUHRYHU�� SURDFWLYH� LQWHUQDO� DXGLW�
VWUDWHJL]LQJ� VKRXOG� DLP� WR� G\QDPLFDOO\�
LQWHJUDWH��EXLOG��DQG� UHFRQILJXUH� VWUDWHJLHV�
WR� HIIHFWLYHO\� DGDSW WR� DQ� HYHU�FKDQJLQJ�
EXVLQHVV�HQYLURQPHQW��3DYORX�DQG�(O�6DZ\��
������ 7HHFH�� ������� $W� WKH� VDPH� WLPH��
SURDFWLYH� DXGLW� VWUDWHJL]LQJ� UHIOHFWV� WKH�
GHYHORSPHQW� RI� JRRG� JRYHUQDQFH�� ZKLFK�
VHUYHV� DV� DQ� LPSRUWDQW� WRRO� IRU�
DGPLQLVWUDWRUV� WR� IRUHVHH� SUREOHPV��
REVWDFOHV��DQG�ORVVHV��LQ�RUGHU�WR�DYRLG�WKHP��
$GGLWLRQDOO\�� SURDFWLYH� LQWHUQDO� DXGLW�
VWUDWHJ\�DVVLVWV� WRS� DGPLQLVWUDWRUV� LGHQWLI\�
RSSRUWXQLWLHV� WR� LPSURYH� DQG� RSWLPL]H�
HIILFLHQW�XVH�RI�VFDUFH�UHVRXUFHV��7KHUHIRUH��
SURDFWLYH� LQWHUQDO� DXGLW� VWUDWHJ\� FDQ� VHUYH�
DV� SRZHUIXO� WKHRUHWLFDO� WRROV� IRU�
DGPLQLVWUDWRUV� WR� PD[LPL]H� WKH� VWUHQJWKV��
RSSRUWXQLWLHV�� DQG� FRPSHWLWLYH� DGYDQWDJHV�
RI� DQ� RUJDQL]DWLRQ�� ,W� QRW� RQO\� KHOSV� DQ�
RUJDQL]DWLRQ� WR� DFKLHYH� LWV� JRDOV�� EXW�
LQFUHDVHV� WKH� OHYHO� RI� FRQILGHQFH� RI�
VWDNHKROGHUV�LQ�WKH�ORQJHU�UXQ�����

���/LWHUDWXUH�5HYLHZ�
7KLV�UHVHDUFK�VWXG\�DLPV�WR�H[SODLQ�WKH�

UHODWLRQVKLSV� DPRQJ� SURDFWLYH� LQWHUQDO�
DXGLW� VWUDWHJ\�� IUDXG� SUHYHQWLRQ�
FRPSHWHQF\�� VXSHULRU� RSHUDWLRQDO�
H[FHOOHQFH�� WUDQVSDUHQW� EXVLQHVV� SUDFWLFH��
VWDNHKROGHU� FUHGLELOLW\�� DQG� ILUP
SHUIRUPDQFH��%DVHG�RQ�WKH�OLWHUDWXUH�UHYLHZ��
WKH�FRQFHSWXDO�PRGHO�RI�SURDFWLYH�LQWHUQDO�
DXGLW� VWUDWHJ\� DQG� ILUP� SHUIRUPDQFH� LQ�
)LJXUH���LOOXVWUDWHV�WKH�K\SRWKHVL]HG�FDXVDO�
OLQNDJHV�DPRQJ�WKHVH�YDULDEOHV��
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)LJXUH��
&RQFHSWXDO�0RGHO�RI�3URDFWLYH�,QWHUQDO�$XGLW�6WUDWHJ\�DQG�)LUP�3HUIRUPDQFH

,Q�WKLV�VWXG\��G\QDPLF�FDSDELOLW\�WKHRU\�
LV� XVHG� WR� GHVFULEH� KRZ� ILUPV� LQWHJUDWH��
EXLOG�� DQG� UHFRQILJXUH WKHLU� UHVRXUFHV� DQG�
H[LVWLQJ� FRPSHWHQFLHV� LQWR� QHZ�
FRPSHWHQFLHV� WKDW� DGDSW� WR� WKH� HYHU�
FKDQJLQJ� FRQWHPSRUDU\� EXVLQHVV�
HQYLURQPHQW� �7HHFH�� 3LVDQR�� DQG� 6KXHQ��
������7HHFH�������� $FFRUGLQJ� WR�0DFKHU�
DQG� 0RZHU\� �������� G\QDPLF� FDSDELOLW\�
GHULYHV� IURP� D� ILUP¶V� DVVHWV� �H�J��� VNLOO��
WHFKQLTXH�� DQG� WHFKQRORJ\���ZKLFK� DUH� WKH�
V\VWHPDWLFDOO\�JHQHUDWHG� OHDUQLQJ� DQG�
DFFXPXODWHG� H[SHULHQFHV� RI� WKH� ILUP��
'\QDPLF�FDSDELOLW\�RIIHUV�VHYHUDO�EXVLQHVV�
DGYDQWDJHV�� )LUVW�� LW� KDV� EHHQ� VKRZQ� WR�
HQFRXUDJH� GHYHORSPHQW� RI� GLVWLQFWLYH�
FRPSHWHQFLHV� DQG� VWUHQJWKV� RI� D� ILUP�� ,Q�
DGGLWLRQ�� LW� KDV� EHHQ� DSSOLHG� WR� LPSURYH�
LQQRYDWLYH� SURGXFWV� �+HOIDW� DQG�
5DXELWVFKHN�� ������ DQG� UHGXFH� GHOLYHU\�
FRVW��1LFNHUVRQ�DQG�=HQJHU���������)LQDOO\��
LW� KDV� EURXJKW� VXSHULRU� FRPSHWHQFLHV� DQG�
XQXVXDOO\� KLJK� UHWXUQV� RQ� LQYHVWPHQW�
�7HHFH��������3RUWHU���������:LQWHU��������
KDV� QRWHG� WKDW� WKH� ILUPV� ZLWK� VXSHULRU�
G\QDPLF� FDSDELOLW\� UHSRUW� VXSHULRU�
SHUIRUPDQFH� RXWFRPHV�� ,Q� WKH� VDPH� YHLQ��

=DKUD�HW�DO�� �������KDYH�IRXQG�WKDW�D� ILUP�
UDWHG�KLJKO\�RQ�G\QDPLF�FDSDELOLW\�LV�PRUH�
OLNHO\� WR�RXWSHUIRUP�D� ILUP�ZLWK� H[LJXRXV�
G\QDPLF� FDSDELOLW\�� 7KLV� PHDQV� WKDW� DQ�
RUJDQL]DWLRQ� QHHGV� WR� JHQHUDWH�� EXLOG�� DQG�
UHFRQILJXUH�LWV�H[LVWLQJ�DVVHWV�LQWR�VWUDWHJLF�
DVVHWV� ZKHQ� IDFHG� ZLWK� QHZ� FKDOOHQJHV�
�3DYORX� DQG� (O�6DZ\�� ������� )RU� WKLV�
UHDVRQ��GHYHORSLQJ�WKH�DELOLW\�WR�WUDQVIRUP�
H[LVWLQJ� DVVHWV� LQWR� VWUDWHJLF� DVVHWV� LV� D�
FUXFLDO� VWUDWHJ\� WR� FUHDWH� D� FRPSHWLWLYH�
JURZWK�DGYDQWDJH �:LQWHU������� 1RQDND��
�������3URDFWLYH�VWUDWHJLHV�IRU�GHYHORSLQJ�D�
UREXVW� LQWHUQDO� DXGLW� IUDPHZRUN� VKRXOG�
LQFOXGH�DQWLFLSDWLQJ�IXWXUH�SUREOHPV��QHHGV��
RU�FKDQJHV��7KHVH�VKRXOG�XWLOL]H�D�IRUZDUG�
ORRNLQJ�DSSURDFK�LQ�WKH�OLJKW�RI�LQQRYDWLYH�
RU�QHZ�DGYHQWXUH�DFWLYLWLHV�IRU�EHVW�SUDFWLFH�
VWUDWHJLF� PDQDJHPHQW� RI� LQWHUQDO� DXGLW�
V\VWHPV� �/DPSNLQ� DQG� 'HVV�� �������
7KHUHIRUH�� SURDFWLYH� LQWHUQDO� DXGLW�
VWUDWHJLHV� RQ� FRQFHSWXDOL]LQJ� VWUDWHJLF�
DVVHWV� ZLWKLQ� D� FRQWH[W� RI� G\QDPLF�
FDSDELOLW\�LV�D�SRWHQWLDOO\�SRZHUIXO�WRRO�IRU�
DVVHVVLQJ� WKH� UHODWLRQVKLSV� EHWZHHQ�
HQYLURQPHQWDO� IDFWRUV�� VWUDWHJLHV��
FRPSHWLWLYH�FDSDELOLWLHV��DQG�ILUP�RXWFRPHV��

3URDFWLYH�,QWHUQDO�$XGLW�6WUDWHJ\
�3,$6�

7RGD\¶V�EXVLQHVVHV�RSHUDWH�LQ�D�G\QDPLF��
DQG� VRPHWLPHV� YRODWLOH�� FRPSHWLWLYH�
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HQYLURQPHQW� WKHUHIRUH�� SRZHUIXO� LQWHUQDO�
FRQWURO�DQG�DXGLW�V\VWHP�DUH�QHHGHG��3,$6�
VHHP� WR� RIIHU� DQ� HIILFLHQW� PRGHO�� DV� WKH\�
SURYLGH�D�SODWIRUP�WR�FRQWLQXRXVO\�HYDOXDWH�
DQG� LPSURYH� WKH� HIIHFWLYHQHVV� DQG�
HIILFLHQF\� RI� DQ� RUJDQL]DWLRQ¶V� EDVLF�
FDSDELOLWLHV� ± ULVN� PDQDJHPHQW�� LQWHUQDO�
FRQWURO�� DQG� JRYHUQDQFH�� 6XFK� VWUDWHJLF�
DFWLRQV� JHQHUDWH� QHZ� NQRZOHGJH� �3DYORX�
DQG� (O�6DZ\�� ������� UHIOHFWLQJ� GLIIHUHQW�
VWUDWHJLHV� �.DSODQ� DQG� 1RUWRQ�� �������
ZKLFK� HQFRXUDJH� D� FRPSHWLWLYH� DGYDQWDJH�
WKDW�FDQ�OHDG�DQ�RUJDQL]DWLRQ�WR�DFFRPSOLVK�
LWV�ORQJ�WHUP�VWUDWHJLF�JRDOV��3RUWHU���������
2Q� WKH� RWKHU� KDQG�� EXVLQHVVHV� PD\� IDFH�
SRRU� SHUIRUPDQFH� LI� FRQWLQXDO� FUHDWLRQ� RI�
QHZ�FDSDELOLW\�GRHV�QRW�H[LVW��&KRL�DQG�/HH��
������� %HVLGHV�� DFFHVV� WR� YDOXDEOH�
UHVRXUFHV� ZLWK� XQLTXH� FKDUDFWHULVWLFV� LV�
RQO\� RQH�ZD\� WR� EXLOG� VXVWDLQDEOH�
FRPSHWLWLYH� DGYDQWDJH� �=DFN� ������� )RU�
LQVWDQFH�� DQ� RUJDQL]DWLRQ� KDYLQJ� VXSHULRU�
NQRZOHGJH�FDQ�FRRUGLQDWH�DQG�FRPELQH�LWV�
UHVRXUFHV��WKXV�RIIHULQJ�VXSHULRU�VHUYLFH�WR�
FXVWRPHUV� WKDQ� LWV� FRPSHWLWRUV� �3HQURVH��
�������1HZ�FDSDELOLWLHV�DUH�WKHQ�D�YDOXDEOH�
VWUDWHJLF� DVVHW� WKDW� FDQ� RIIHU� SURSULHWDU\�
FRPSHWLWLYH� DGYDQWDJHV�� ZKLFK� HQDEOH� DQ�
RUJDQL]DWLRQ� WR� GLVWLQJXLVK� LWVHOI� IURP� WKH�
FRPSHWLWLRQ� E\� XVLQJ� PDQDJHPHQW�
VWUDWHJLHV��&KRL�DQG�/HH���������0RUHRYHU��
SURDFWLYH� LQWHUQDO� DXGLW� VWUDWHJL]LQJ� DOVR�
FRQFHQWUDWHV� RQ� FUHDWLQJ� VWUDWHJ\�PDSV� DV�
LQVWUXPHQWV� IRU� DVVHVVLQJ� WKH� OLQNDJH�
EHWZHHQ� VWUDWHJLHV� DQG� SHUIRUPDQFH� RI� DQ�
RUJDQL]DWLRQ� �6HPLQRJRYDV� DQG� 5XSV\V��
�������$V�D�UHVXOW��3,$6�LQ�WKH�PDQDJHULDO�
DFFRXQWLQJ�FRQFHSW� LV� FRQVLGHUHG�D�NH\� WR�
DFKLHYLQJ�VXVWDLQDEOH�JRDOV�

� ,QWHUQDO�$XGLW�6\VWHP�,QWHJUDWLRQ
$Q� XQH[SHFWHG� DQG� UDSLGO\� FKDQJLQJ�

HQYLURQPHQW� FDXVHV� DQ� RUJDQL]DWLRQ� WR�
FKDQJH�LWV�VWUDWHJ\�WR�EXLOG�D�QHZ�DGYDQWDJH�
RYHU� ULYDOV� � *XSWD� DQG� :LQWHU�� ����� ��
,QWHJUDWLRQ�LV�RQH�DSSURDFK�WKDW�FDQ�EH�XVHG�
WR� PDNH� D� GLIIHUHQFH� LQ� LWV� FDSDELOLWLHV��
WKURXJK� WKH� DVVLPLODWLRQ� RI� WKH� H[LVWLQJ�
NQRZOHGJH� HFRQRP\� � $FZRUWK�� ����� ��
ZKLFK� LV� WKH� DELOLW\� IRU� LQWHJUDWLQJ�

LQWHUQDOO\� KHOG� NQRZOHGJH� WKDW� QHHGV� WR�
VKDUH�LWV�YLHZ�RI�WKH�SUREOHP�E\�FRPELQLQJ�
DQG� UHIRUPXODWLQJ� H[LVWLQJ� NQRZOHGJH� WR�
JHQHUDWH� QHZ� LQVLJKWV� DQG� VROXWLRQV�
�1RQDND�� ����� � � 7KHVH� SURYLGH� D� IDVWHU�
DIIRUGDEOH� PHFKDQLVP� VXFK� DV� FUHDWLQJ� D�
QHZ�SURGXFW��'H�%RHU��9DQ�'HQ�%RVFK�DQG�
9ROEHUGD�� ����� � LQ� RUGHU� WR� DFKLHYH�
VXSHULRU� SHUIRUPDQFH� E\� LQWHJUDWLQJ�5	'�
FRVW � )URVW� DQG� =KRX�� ����� � � 7KHUHIRUH��
NQRZOHGJH�LQWHJUDWLRQ�LQYROYLQJ�DQ�LQWHUQDO�
DXGLW�V\VWHP� LV�DW�WKH�KHDUW�RI�FUHDWLQJ� WKH�
G\QDPLF� FDSDELOLW\� DGYDQWDJH� �$ODYL� DQG�
7LZDQD������� � � ,QWHUQDO�DXGLW�DFWLYLWLHV�DUH�
UHFRJQL]HG� DV� VPDUWHU� IUDXG� SUHYHQWLRQ�
PHDVXUHV�� HVSHFLDOO\� LQ� KRXVH� LQWHUQDO�
DXGLW�� ZKLFK� HIILFLHQWO\� HQDEOHV� WKH�
RSHUDWLRQDO�SURFHVVHV�RI�DQ�RUJDQL]DWLRQ�WR�
LPSURYH� LWV�SHUIRUPDQFH �6DODPHK��HW�DO� ��
����� � �$GGLWLRQDOO\�� &DUPHOL� DQG� 7LVKOHU
� ����� � KDYH� IRXQG� WKDW� LQWDQJLELOLW\� RI�
RUJDQL]DWLRQV� � H� J� � LQWHUQDO� DXGLW� � KDV� D�
SRVLWLYH�HIIHFW�RQ�ILUP�SHUIRUPDQFH�DQG�FDQ�
OHDG�WR�RUJDQL]DWLRQDO�VXFFHVV�E\�LPSURYLQJ�
SURGXFWLYLW\� RI� HPSOR\HHV� DQG� LQFUHDVLQJ�
WKH� UHWXUQ� RQ� LQYHVWPHQW� � %U\HU�� ����� ��
7KHUHIRUH��WKH�K\SRWKHVLV�LV�DV�IROORZV�
+�� ,QWHUQDO�DXGLW�V\VWHP�LQWHJUDWLRQ�KDV�D�
SRVLWLYH� HIIHFW� RQ� �D�� IUDXG� SUHYHQWLRQ�
FRPSHWHQF\�� �E�� VXSHULRU� RSHUDWLRQDO�
H[FHOOHQFH�� �F�� WUDQVSDUHQW� EXVLQHVV�
SUDFWLFH�� �G�� VWDNHKROGHU� FUHGLELOLW\�� DQG�
�H��ILUP�SHUIRUPDQFH�

� 3DUWLFLSDWLYH�,QWHUQDO�$XGLW
3DUWLFLSDWLRQ�SOD\V�DQ� LPSRUWDQW� UROH� LQ�

PXFK� ZRUN� UHGHVLJQ� PHWKRGV� DQG�
LQLWLDWLYHV��:LOVRQ���������7KLV� LV�EHFDXVH�
SDUWLFLSDWLRQ� FDQ� EXLOG� FRPPRQ� VXSSRUW�
DQG�HGXFDWH�DURXQG�DQ�DJHQF\¶V�DFWLYLWLHV��
$V�ZHOO��LW�FDQ�HQKDQFH�H[FKDQJH�RI�XVHIXO�
LQIRUPDWLRQ�� DQG� LW� HPSRZHUV� LQGLYLGXDOV�
DQG� JURXSV� WR� LQIOXHQFH� DQ� DJHQF\¶V�
GHFLVLRQ�PDNLQJ��*ODVV���������,Q�DGGLWLRQ��
LI� HPSOR\HHV� DUH� LQYROYHG� LQ� GHFLVLRQ�
PDNLQJ�SURFHVVHV�� WKH\�FDQ�WDNH�WKH�UHVXOW�
RI�GHFLVLRQV�DQG�DSSO\�WKHP�VWUDWHJLFDOO\�LQ�
WKH�ZRUNSODFH��GHSHQGLQJ�RQ� WKH� VLWXDWLRQ�
DQG� WKH� QXPEHU� RI� RUJDQL]DWLRQDO� OHYHOV�
�-HUPLDV� DQG� 6HWLDZDQ�� ������� +RZHYHU��
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SDUWLFLSDWLRQ� UHTXLUHV� HDFK� LQGLYLGXDO¶V�
WUXVW� DQG� ZLOOLQJQHVV� WR� SDUWLFLSDWH��
HVSHFLDOO\� LQ� D� SDUWLFLSDWRU\� DXGLW� WKDW�
HQFRXUDJHV�WUDQVSDUHQW�RSHUDWLRQ��*DYHQWD�
DQG�0F*HH��������DQG�DQWL�IUDXG�SURFHVVHV�
�*DYHQWD� DQG� 0F*HH�� ������� 7KHUHIRUH��
VWUDWHJLF�SDUWLFLSDWLRQ�KHOSV�VWUHQJWKHQ� WKH�
HIIHFWLYHQHVV� RI� LQWHUQDO� DXGLWLQJ� DQG�
EHFRPHV� D� PDMRU� IDFWRU� LQ� DFKLHYLQJ�
RUJDQL]DWLRQDO� RSHUDWLRQ� HIILFLHQF\�
�+DZNHV�DQG�$GDPV���������-DLQ�DQG�.LQL�
������� KDYH� VXJJHVWHG� WKDW� YHQWXUH�
FDSLWDOLVW� PRQLWRULQJ� KDV� D� SRVLWLYH�
LQIOXHQFH� RQ� RSHUDWLQJ� SHUIRUPDQFH�� ,Q� D�
VLPLODU�YHLQ��0F1DEE�DQG�:KLWILHOG��������
KDYH�IRXQG�WKDW�SDUWLFLSDWLRQ�KDV�VLJQLILFDQW�
SRVLWLYH� HIIHFWV� RQ� ILQDQFLDO� SHUIRUPDQFH��
0RUHRYHU�� FLYLF� SDUWLFLSDWLRQ� DOVR� UHIOHFWV�
WUXVW� DPRQJ� VWDNHKROGHUV�� LQFOXGLQJ� WKH�
UHOHYDQW�SXEOLF��/D�3RUWD�HW��DO����������DQG�
LV�XVHG�DV�D�VWUDWHJ\�IRU�HQKDQFLQJ�WKH�IORZ�
RI� LPSRUWDQW� LQIRUPDWLRQ�� OHDGLQJ� WR�
VXSHULRU� RUJDQL]DWLRQDO� SHUIRUPDQFH� �/LQ�
DQG�7VHQJ���������7KXV��WKH�K\SRWKHVLV�LV�DV�
IROORZV�
+��� 3DUWLFLSDWLYH� LQWHUQDO� DXGLW� KDV� D�
SRVLWLYH� HIIHFW� RQ� �D�� IUDXG� SUHYHQWLRQ�
FRPSHWHQF\�� �E�� VXSHULRU� RSHUDWLRQDO�
H[FHOOHQFH�� �F�� WUDQVSDUHQW� EXVLQHVV�
SUDFWLFH�� �G�� VWDNHKROGHU� FUHGLELOLW\�� DQG�
�H��ILUP�SHUIRUPDQFH�

� &RPSUHKHQVLYH� %XVLQHVV� 5LVN�
$VVHVVPHQW

:KHQ� ILQDQFLDO� IUDXG� SHUVLVWHQWO\�
DSSHDUV��EXVLQHVV�ULVN�DVVHVVPHQW�EHFRPHV�
D� YLWDO� LVVXH� WR� ZKLFK� DOO� RUJDQL]DWLRQV�
VKRXOG�WXUQ�WKHLU�DWWHQWLRQ��7KDW�LV�EHFDXVH�
ULVN�DVVHVVPHQW�LV�D�V\VWHPDWLF�SURFHVV�IRU�
HYDOXDWLQJ�DQG�LGHQWLI\LQJ�HYHQWV�WKDW�PLJKW�
DIIHFW� ERWK� SRVLWLYH� DQG� QHJDWLYH�
RUJDQL]DWLRQDO� REMHFWLYHV� �)ULJR� DQG�
$QGHUVRQ��������� ,I� WKHVH�SRWHQWLDO� HYHQWV�
LQWHUVHFW� ZLWK� WKH� REMHFWLYHV� RI� DQ�
RUJDQL]DWLRQ�� WKH\� PD\� EHFRPH� ULVNV�
�3ULFHZDWHUKRXVH&RRSHUV��3:&���������,Q�
DGGLWLRQ�� ULVN� DVVHVVPHQW� LV� XVHG� DV� D�
WHFKQLTXH� WR� HYDOXDWH� LGHQWLILHG� ULVNV��
LVRODWH�FDXVHV��GHWHUPLQH�WKH�UHODWLRQVKLS�WR�
RWKHU�ULVNV��DQG�H[SUHVV�WKH�DGYHUVH�HIIHFWV�

LQ� WHUPV� RI� ERWK� SUREDELOLW\� DQG�
FRQVHTXHQFH� RI� LQFLGHQWV� �%HDVOH\��
%UDQVRQ� DQG� +DQFRFN�� �������
&RQVHTXHQWO\�� ULVN� DVVHVVPHQW� LV� DQ�
H[WUHPHO\� LPSRUWDQW� PDWWHU� LQ� DQ� LQWHUQDO�
DXGLW� V\VWHP��%DOORX� DQG� +HLWJHU� �������
DVVHUW WKDW� HIIHFWLYH� DVVHVVPHQWV� DUH�
DQFKRUHG� LQ�GHILQLQJ� WKH� ULVN� DSSHWLWH� DQG�
WROHUDQFH� RI� DQ� RUJDQL]DWLRQ�� DQG� JLYHV� D�
EDVLV� IRU� GHWHUPLQLQJ� ULVN� UHVSRQVH� DQG�
EXLOGLQJ�D�UREXVW�ULVN�DVVHVVPHQW�SURFHVV�LQ�
DQ� LQWHUQDO� DXGLW� V\VWHP�� )XUWKHUPRUH��
EXVLQHVV� ULVN� DVVHVVPHQW� UHIOHFWV�
PDQDJHPHQW�HIIHFWLYHQHVV��+DLPHV���������
VRFLDO� UHVSRQVLELOLW\� �.\WOH� DQG� 5XJJLH��
�������WUDQVSDUHQF\��3HQQ\ZHOO���������DQG�
IUDXG�SUHYHQWLRQ�RI�DQ�RUJDQL]DWLRQ��)XUWKHU��
LW� KHOSV� WR� OHYHUDJH� DQ� RUJDQL]DWLRQ¶V�
FDSDELOLWLHV �4XLQQ�� ������� DQG� LQFUHDVHV�
HIIHFWLYH� VWUDWHJLF� GHFLVLRQ�PDNLQJ� LQ�
RUJDQL]DWLRQDO� PDQDJHPHQW� �7URWPDQ� DQG�
:ULJKW���������0RUHRYHU��3p]LHU��������KDV�
IRXQG� WKDW� GHYHORSPHQW� RI ULVN�
PDQDJHPHQW� IXQFWLRQ� KDV� D� VLJQLILFDQW�
HIIHFW� RQ� D� ILUP¶V� VXUYLYDO�� 7KXV�� WKH�
K\SRWKHVLV�LV�DV�IROORZV�
+�� &RPSUHKHQVLYH� EXVLQHVV� ULVN�
DVVHVVPHQW KDV�D�SRVLWLYH�HIIHFW�RQ��D��IUDXG�
SUHYHQWLRQ� FRPSHWHQF\�� �E�� VXSHULRU�
RSHUDWLRQDO� H[FHOOHQFH�� �F�� WUDQVSDUHQW�
EXVLQHVV� SUDFWLFH�� �G�� VWDNHKROGHU�
FUHGLELOLW\��DQG��H��ILUP�SHUIRUPDQFH�

� $GYDQFHG�,QWHUQDO�$XGLW�7HFKQRORJ\�
$SSOLFDWLRQV

7R�EXLOG�D�FRPSHWLWLYH�DGYDQWDJH��PDQ\�
RUJDQL]DWLRQV� IRFXV� RQ� GHYHORSLQJ�
DGYDQFHG� WHFKQRORJ\� DSSOLFDWLRQV� VXFK� DV�
LQIRUPDWLRQ� WHFKQRORJ\�� LQQRYDWLYH�
WHFKQRORJ\�� DQG� WHFKQRORJ\�EDVHG� DXGLW�
WHFKQLTXHV� �3RUWHU�� ������� $GRSWLQJ�
PRGHUQ� WHFKQRORJ\�� ERWK� VRIWZDUH� DQG�
KDUGZDUH�� VKRZV� WKH� RUJDQL]DWLRQ¶V�
FDSDELOLW\� LQ�RIIHULQJ�QHZ�SURGXFWV�DQG�RU�
VHUYLFHV��.RHOOLQJHU��������DQG�FRQWULEXWHV�
WR� KLJKHU� DFKLHYHPHQW� RI� RUJDQL]DWLRQDO�
JRDOV��:LOOLDPV�DQG�)UROLFN���������$�JUHDW�
QXPEHU� RI� VWXGLHV� KDYH� VKRZQ� WKH�
UHODWLRQVKLS� EHWZHHQ� DSSOLFDWLRQ� RI�
WHFKQRORJ\� DQG� RSHUDWLRQDO� YDOXH� �H�J���
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%U\QMROIVVRQ��+LWW��DQG�<DQJ��������%ODFN�
DQG� /\QFK�� ������� $Q� RUJDQL]DWLRQ� ZLWK�
VXSHULRU� LQIRUPDWLRQ� WHFKQRORJLHV� FDQ�
DVVLVW�D�ILUP�WR�UDSLGO\�DFFHVV�LQIRUPDWLRQ��
UHGXFLQJ� LWV� UXQQLQJ� FRVWV�� DQG� LQFUHDVLQJ�
LWV�UHYHQXH��3RUWHU���������7KLV�PHDQV�WKDW�
LW�FRQWULEXWHV�WR�WKH�RSHUDWLRQDO�H[FHOOHQFH�
DQG�VXSHULRU�RXWSHUIRUPDQFH�ERWK�QRZ�DQG�
LQ�WKH�IXWXUH��%U\QMROIVVRQ�DQG�+LWW���������
,Q�SDUWLFXODU�� KLJK� LQIRUPDWLRQ� WHFKQRORJ\�
LQYHVWPHQW�KDV�EHHQ�VKRZQ�WR�SUHYHQW�ERWK�
H[WHUQDO� IUDXG� DQG� LQWHUQDO� IUDXG� �6KDLNK��
������ 7DP�� ������� )RU� LQVWDQFH��
SHUIRUPDQFH�PRQLWRULQJ�KDV�EHHQ�VKRZQ�WR�
LQFUHDVH�ZKHQ�DXGLWRUV�XVH�,QWHJUDWHG�7HVW�
)DFLOLW\��7HVW�'DWD��DQG�*HQHUDOL]HG�$XGLW�
6RIWZDUH� �6ZDQJHU� DQG�&KHZQLQJ���������
0RUHRYHU�� DSSO\LQJ� WHFKQRORJ\� KDV� EHHQ�
YLHZHG�DV�D�UHIOHFWLRQ�RI�DQ�RUJDQL]DWLRQ¶V�
FUHGLELOLW\� DQG� RSHUDWLRQDO� WUDQVSDUHQF\�
ZKHQ� WKHUH� LV� EHWWHU� DXGLWLQJ� UHJLPH� LQ�
SODFH� �6XGKLU� DQG� 7DOXNGDU�� �������7KXV��
WKH�K\SRWKHVLV�LV�DV�IROORZV�
+�� $GYDQFHG�LQWHUQDO�DXGLW�WHFKQRORJ\�
DSSOLFDWLRQV�KDYH�D�SRVLWLYH�HIIHFW�RQ��D��
IUDXG�SUHYHQWLRQ�FRPSHWHQF\���E��VXSHULRU�
RSHUDWLRQDO�H[FHOOHQFH���F��WUDQVSDUHQW�
EXVLQHVV�SUDFWLFH���G��VWDNHKROGHU�
FUHGLELOLW\��DQG��H��ILUP�SHUIRUPDQFH�

� 2XWVRXUFLQJ� ,QWHUQDO� $XGLW�
8WLOL]DWLRQ

2XWVRXUFLQJ� LV� GHVFULEHG� DV� WKH�
FRQWUDFWLQJ� RI� SURIHVVLRQDOV� IURP� H[WHUQDO�
RUJDQL]DWLRQV� LQ� RUGHU� WR� SURYLGH� VHUYLFHV�
IRU�YDULRXV�WDVNV��(QGRUI���������$OWKRXJK�
LQWHUQDO� DXGLW� IXQFWLRQV� DV� D� SDUW� RI� DQ�
RUJDQL]DWLRQ�� RXWVRXUFLQJ� LV� UHTXLUHG� IRU�
EXVLQHVVHV��$FFRUGLQJ� WR� 6HUDILQL� HW� DO�¶V�
������� VXUYH\� UHVHDUFK�� RI� WKH� ILUPV� WKDW�
KDYH� DQ� LQWHUQDO� DXGLW� IXQFWLRQ�� ���� DUH�
RXWVRXUFLQJ� WKHLU� DXGLWLQJ�� DQG� ���� DUH�
FRQVLGHULQJ�RXWVRXUFLQJ�LQ�WKH�IXWXUH������
RI� 86� ILUP¶V� LQWHUQDO� DXGLWRUV� DUH�
RXWVRXUFLQJ� SURYLGHUV� �&DUFHOOR��
+HUPDQVRQ� DQG�5DJKXQDQGDQ�� ������� DQG�
����RI�LQWHUQDO�DXGLWRUV�LQ�6RXWK�$IULFD¶V�
SXEOLF� VHFWRU� DUH� RXWVRXUFLQJ� �%DUDF� DQG�
9DQ�6WDGHQ���������7KLV�LPSOLHV�WKDW�PRVW�
RUJDQL]DWLRQV� EHOLHYH� WKDW� RXWVRXUFLQJ�

RIIHUV�DGYDQWDJHV��VXFK�DV�TXDOLW\��VXSHULRU
VHUYLFH�� DQG� LPDJH� WR� WKH� RUJDQL]DWLRQ��
ZKLFK�DQ�LQ�KRXVH�LQWHUQDO�DXGLW�ZRXOG�QRW��
$GGLWLRQDOO\�� RXWVRXUFLQJ� FDQ� LQFUHDVH�
EXGJHW� IOH[LELOLW\�� GHFUHDVH� WKH� QHHG� IRU�
KLULQJ�DQG� WUDLQLQJ�VSHFLDOL]HG�VWDII��EULQJ�
LQ�IUHVK�H[SHUWLVH��DQG�UHGXFH�PDQDJHPHQW�
FRVWV� �9LVDJLH�� ������� 5DPLUH]�%OXVW�
������� KDV� VKRZQ� WKDW� RXWVRXUFLQJ�
IXQFWLRQV�FDQ�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�
DQ�RUJDQL]DWLRQ¶V�RSHUDWLRQDO�SUDFWLFH��DQG�
FDQ� SURPRWH� LQGHSHQGHQFH� DQG�
WUDQVSDUHQF\� RI� DXGLW� RSHUDWLRQV��
6LPXOWDQHRXVO\��UHO\LQJ�RQ�RXWVRXUFLQJ�IRU�
DXGLWLQJ� LPSURYHV� WKH� SHUIRUPDQFH� RI� DQ�
RUJDQL]DWLRQ� �5RWKDHUPHO�� +LWW� DQG� -REH��
������DQG�HIIHFWLYHO\�SURWHFWV�DJDLQVW�IUDXG�
�&RUDP�� )HUJXVRQ�� DQG� 0RURQH\�� �������
7KHUHIRUH��WKH�K\SRWKHVLV�LV�DV�IROORZV�
+���2XWVRXUFLQJ�LQWHUQDO�DXGLW�XWLOL]DWLRQ�
KDV�D�SRVLWLYH�HIIHFW�RQ��D��IUDXG�
SUHYHQWLRQ�FRPSHWHQF\���E��VXSHULRU�
RSHUDWLRQDO�H[FHOOHQFH���F��WUDQVSDUHQW�
EXVLQHVV�SUDFWLFH���G��VWDNHKROGHU�
FUHGLELOLW\��DQG��H��ILUP�SHUIRUPDQFH�

)UDXG�3UHYHQWLRQ�&RPSHWHQF\ �)3&�
)UDXG� LV� DQ� DFW� RU� FDXVH� RI� GHFHSWLRQ��

GHOLEHUDWHO\� SUDFWLFHG� WR� JDLQ� XQODZIXO� RU�
XQIDLU� DGYDQWDJH� �5DPRV�� ������� )UDXG�
EHFRPHV�D�VLJQLILFDQW�SUREOHP��ZKLFK�FDQ�
QRW�RQO\�GDPDJH�DQ�RUJDQL]DWLRQ��EXW�KDYH�
QHJDWLYH�LPSDFWV�RQ�VWDNHKROGHUV��LQFOXGLQJ�
WKH EX\LQJ� SXEOLF�� DQG� WKH� QDWLRQ�� 6RPH�
IUDXG�JLYHV�ULVH�WR�ILQDQFLDO�FULVHV�WKDW�KDV�
DQ�LPSDFW�RQ�WKH�EURDGHU�HFRQRP\��6KLOOHU��
�������)RU�H[DPSOH��LQDGHTXDWH�DXGLWLQJ�E\�
WKH�OLNHV�RI�(QURQ��:RUOG&RP��DQG�$UWKXU�
$QGHUVHQ�LQ������KDV�EHHQ�VKRZQ�WR�OHDG�WR�
ZRUOG� HFRQRPLF� FROODSVH� �*DEELRQHWD��
������� ,Q� DGGLWLRQ�� IUDXG�FDQ�RFFXU�DW� DQ\�
WLPH� ZKHQ� D� SHUVRQ� LV� IDFHG� ZLWK�
DFTXLVLWLYHQHVV�� ODFN� RI� UHVWUDLQW�� DQG� DQ�
XQFRQVFLRXV� PLQG� �%HQMDPLQ�� ������� $�
VXUYH\� RI� *OREDO� )UDXG� 5HVHDUFK� E\� WKH�
$VVRFLDWLRQ� RI�&HUWLILHG� )UDXG� ([DPLQHUV�
LQ������VKRZV�WKDW�HDFK�\HDU�EXVLQHVVHV�FDQ�
ORVH���SHUFHQW�RI�WKHLU�UHYHQXHV�GXH�WR�IUDXG��
DQG�KDG�PRUH�FRVWO\�IRU�GHWHFWLQJ�SRWHQWLDO�
IUDXG� �7DFNHWW�� ������� +RZHYHU�� )HUR]��
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3DUN� DQG� 3DVWHQD� �������KDYH� IRXQG� WKDW��
ZKHQ� DQQRXQFLQJ� IUDXG�� WKHUH� IROORZV�
DEQRUPDO� QHJDWLYH� UHWXUQV� IRU� D� WKUHH�GD\�
ZLQGRZ�� 0RUHRYHU�� IUDXGXOHQW� ILUPV�
XVXDOO\� KDYH� SRRU� JRYHUQDQFH� ZKLFK�
UHGXFHV� VWDNHKROGHU� IDLWK� �)DUEHU�� �������
)RU� WKLV� UHDVRQ�� SUHYHQWLRQ� LV� WKH� EHVW�
PHWKRG�WR�FRSH�ZLWK�ILQDQFLDO�ORVV�WKURXJK�
IUDXG�� DQG�� IUDXG� SUHYHQWLRQ� DOVR� HQDEOHV�
WKH�RUJDQL]DWLRQ� WR�DFKLHYH�EXVLQHVV�JRDOV�
E\� LQFUHDVLQJ� UHYHQXH�� GHFUHDVLQJ� FRVWV��
DQG�UHGXFLQJ�ORVVHV��0RQWDJXH��������7KXV��
K\SRWKHVLV�FDQ�EH�SUHVHQWHG�DV�IROORZV�
+��� )3&� KDV� D� SRVLWLYH� HIIHFW� RQ �D��
VWDNHKROGHU� FUHGLELOLW\�� DQG� �E�� ILUP�
SHUIRUPDQFH�

6XSHULRU�2SHUDWLRQDO�([FHOOHQFH �62(�
2SHUDWLRQDO� H[FHOOHQFH� LV� WKH� JRDO� RI�

FRQGXFWLQJ� EXVLQHVV� LQ� D� PDQQHU� WKDW�
LPSURYHV� TXDOLW\�� REWDLQV� KLJKHU� \LHOGV��
IDVWHU� WKURXJKSXW�� DQG� OHVV�ZDVWH� �$GNLQV��
�������3DVW�UHVHDUFK�KDV�GHPRQVWUDWHG�KRZ�
RSHUDWLRQDO� H[FHOOHQFH� LV� D� SDUW� RI� DQ�
RUJDQL]DWLRQ�WKDW�VXFFHHGV�ZKHQ�LW� LV�XVHG�
LQ�WKH�PDQDJHPHQW�RI�GHFLVLRQ�PDNLQJ��H�J��
/HRQDUG� DQG� 0F$GDP�� ������� 7KHUHIRUH��
RSHUDWLRQDO� H[FHOOHQFH� LV� GULYHQ� E\� DQ�
RUJDQL]DWLRQ
V� PDQDJHPHQW� DSSURDFK��
ZKLFK�JLYHV�ULVH�WR�EXVLQHVV�JURZWK��'D\�HW�
DO����������)RU� LQVWDQFH��$VLI�HW� DO�� �������
H[SORUHV� WKH� PHWKRGRORJ\� RI� RSHUDWLRQDO�
H[FHOOHQFH��WKH�UHVXOWV�\LHOG�WKDW�RSHUDWLRQDO�
H[FHOOHQFH� LV� D� GHYHORSLQJ�� OHDQ� SURFHVV��
ZKLFK� SURYLGHV� WHFKQLFDO� VWUXFWXUHV� DQG�
URXWLQHV�ZLWKLQ�WKH�PDQXIDFWXULQJ�SUDFWLFHV��
,QGHHG��PDQXIDFWXULQJ�SUDFWLFHV�KDYH�EHHQ�
VKRZQ� WR� GHYHORS� RYHU� WLPH�� OHDGLQJ� WR� D�
SRVLWLYH� LPSDFW� RQ� RUJDQL]DWLRQDO�
SHUIRUPDQFH� �6KDK� DQG� :DUG�� ������� ,Q�
DGGLWLRQ�� RSHUDWLRQ� H[FHOOHQFH� LV� D� PDMRU�
IDFWRU� WKDW� FDQ� HQDEOH� DQ� RUJDQL]DWLRQ� WR�
FUHDWH� FRPSHWLWLYH� DGYDQWDJH�� ZKLFK� ZLOO�
OHDG� LW� WR� DFKLHYLQJ� RUJDQL]DWLRQDO� JRDOV��
ZKHWKHU� WKH\� DUH� SURILW� RU� JURZWK� LQ� DOO�
FLUFXPVWDQFHV� �'XJJDQ�� ������� +HQFH��
K\SRWKHVLV�FDQ�EH�SUHVHQWHG�DV�IROORZV�
+�� 62(� KDV� D� SRVLWLYH� HIIHFW� RQ �D��
VWDNHKROGHU� FUHGLELOLW\�� DQG� �E�� ILUP�
SHUIRUPDQFH�

7UDQVSDUHQW�%XVLQHVV�3UDFWLFH �7%3�
7UDQVSDUHQF\�LV�WKH�DYDLODELOLW\�RI�ILUP�

VSHFLILF� LQIRUPDWLRQ� WR� WKRVH� RXWVLGH�
SXEOLFO\�WUDGHG�ILUPV��%XVKPDQ��3LRWURVNL��
DQG�6PLWK���������7UDQVSDUHQF\� LV�D�EDVLF�
UHTXLUHPHQW�IRU�SHUIRUPLQJ�EXVLQHVVHV��DV�LW�
HQDEOHV�DQ�RUJDQL]DWLRQ� WR�DWWDLQ� VHW�JRDOV�
�*UHLQHU��2FNHQIHOV��DQG�:HUQHU���������7R�
UHGXFH� LQIRUPDWLRQ� DV\PPHWULHV� DQG� WR�
LQFUHDVH� WUDQVSDUHQF\� LQ� EXVLQHVVHV��
GLVFORVXUH�QHHGV�WR�EH�PDQGDWRU\�VXFK�DV�LQ�
GLVFORVLQJ� IXOO� DQG� WUXWKIXOQHVV��
SHUIRUPDQFH� DFFRXQWDELOLW\�� DQG� HTXDO�
DVVHVVLQJ� RI� LQIRUPDWLRQ� �3HQQR�� �������
(PSLULFDO� UHVHDUFK� E\� 0\HUV� DQG� 0DMOXI�
�������KDV�UHYHDOHG�WKDW�RUJDQL]DWLRQV�ZLWK�
JUHDWHU� WUDQVSDUHQF\� DUH� PRUH� OLNHO\� WR�
FRXQW�RQ�HTXLW\�WKDQ�GHEW�EHFDXVH�HTXLW\�LV�
PRUH� VHQVLWLYH� WR� LQIRUPDWLRQ� LQ� D� FDSLWDO�
PDUNHW� WKDQ� GHEW�� $V� VXFK�� ILUPV� ZLWK�
YROXQWDU\� GLVFORVXUHV� KDYH� VXSHULRU�
SHUIRUPDQFH� �$QGHUVRQ�� 'XUX�� DQG� 5HHE��
�������ZKLFK�VHUYHV�DV�D�VWUDWHJ\�WR�FRUUHFW�
SRRU� SHUIRUPDQFH� �2¶1HLOO�� �������
$GGLWLRQDOO\��6WLJOLW] �������KDV� LQGLFDWHG�
WKDW�WKH�PDUNHW�ZLOO�UDSLGO\�UHVSRQG�WR�JRRG�
LQIRUPDWLRQ�� 7KXV�� WUDQVSDUHQF\� LV� DQ�
LQVWUXPHQW� WKDW�KLJKOLJKWV� WKH�FHQWUDOLW\�RI�
WKH�IDLWK�RI�VWDNHKROGHUV��E\�ZKLFK�2VERUQ�
�������EHOLHYHV�WUDQVSDUHQF\�LV�WKH�ZD\�WR�
UHGXFH�WKH�RSSRUWXQLWLHV�IRU�FRUUXSWLRQ�DQG�
LQFUHDVH� WUXVW� �5DZOLQV�� ������� +HQFH��
K\SRWKHVLV�FDQ�EH�H[SUHVVHG�DV�IROORZV�
+�� 7%3� KDV� D� SRVLWLYH� HIIHFW� RQ� �D��
VWDNHKROGHU� FUHGLELOLW\�� DQG� �E�� ILUP�
SHUIRUPDQFH�
6WDNHKROGHU�&UHGLELOLW\��6&�

6&�UHSUHVHQWV� WUXVW� DQG�FRQILGHQFH� WKDW�
HQWDLO� DQ� RUJDQL]DWLRQ¶V� VXFFHVV� �3RVW��
3UHVWRQ�� DQG� 6DFKV�� ������� 7\SLFDOO\��
VWDNHKROGHUV�WUXVW�WKH�RUJDQL]DWLRQ�VR�DV�WR�
JDLQ� EHQHILWV� RU� WR� SURWHFW� SRWHQWLDO�
GDPDJHV� IURP� WKHLU� LQYROYHPHQWV� RU
HTXLWLHV�� SDUWLFXODUO\�� ZKHQ� VWDNHKROGHUV�
DUH�LQYROYHG�LQ�DQ�LQYHVWPHQW�ZLWK�WKH�ILUP�
�*UHHQZRRG�DQG�9DQ�%XUHQ�,,,���������$Q�
RUJDQL]DWLRQ� FDQ� EXLOG� WUXVW� ZLWK�
VWDNHKROGHUV�E\�DGRSWLQJ�HWKLFDO�VWDQGDUGV��
LPSOHPHQWLQJ� FRGH� RI� FRQGXFW�� DQG�
XQGHUVWDQGLQJ� WKH SXEOLF� EHQHILW�
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UHTXLUHPHQW� �/DQQX]]L�� �������$FFRUGLQJ�
WR� .LQJ�� /HQR[�� DQG� %DUQHWW� ��������
ZRUNLQJ� ZLWK� UHSXWDEOH� VWDNHKROGHUV�
SURPRWHV�FUHGLELOLW\��ZKLFK�HQWDLOV�VXSHULRU�
SHUIRUPDQFH�� 6LPLODUO\�� +HJHQ� DQG� &KRH�
������� KLJKOLJKWV� WKH� LPSRUWDQFH� RI�
VWDNHKROGHU� WUXVW� RQ� ILUP� SHUIRUPDQFH��
ZKHUH�WKH\�ILQG�WKDW�EXLOGLQJ�D�FRRSHUDWLYH�
UHODWLRQVKLS�ZLWK�D�SDUWQHU�LQ�WKHLU�FRXQWU\�
DFKLHYHV�D�KLJKHU�OHYHO�RI�SHUIRUPDQFH�WKDQ�
LQ�D�GLIIHUHQW�FRXQWU\��%HVLGHV��LI�ILUP�ODFNV�
FUHGLELOLW\� IURP� DQ� LQYHVWRU� RU� RWKHU
VWDNHKROGHUV��PDUNHWV�PD\�HQG�XS�ZLWK�DQ�
XQH[SHFWHG� VXUSULVH�� 7KXV�� VWDNHKROGHU�
FUHGLELOLW\� LV� JRRG�� DQG� VWDNHKROGHU�
FUHGLELOLW\� ZLOO� KHOS� DQ� RUJDQL]DWLRQ� WR�
DFKLHYH� LWV� JRDOV� �/LQV�� 6HUYDHV�� DQG�
7DPD\R���������+HQFH��WKH�K\SRWKHVLV LV�DV�
IROORZV�
+���6&�KDV�D�SRVLWLYH�HIIHFW�RQ�ILUP�
SHUIRUPDQFH�

���5HVHDUFK�0HWKRGV
� 6DPSOH� 6HOHFWLRQ� DQG� 'DWD� &ROOHFWLRQ�

3URFHGXUH
7KLV� VWXG\� VXUYH\HG� ���� 7KDL�OLVWHG�

ILUPV�� H[FOXGLQJ� 0$,� DQG� 5HKDELOLWDWLRQ�
ILUPV��GUDZQ�UDQGRPO\�IURP�WKH�GDWDEDVH�RI�
7KH�6WRFN�([FKDQJH�RI�7KDLODQG��6(7��RQ�
0D\� ��� ������ 7KH� IXOO� OLVW� RI� ILUPV� ZDV�
GLVSOD\HG� RQ� WKH� IROORZLQJ� ZHEVLWH��
KWWS���ZZZ�VHW�RU�WK�WK�FRPSDQ\�FRPSDQ\O
LVW�KWPO�� 7KH� ���LWHP� TXHVWLRQQDLUH� ZDV�
XVHG� DV� DQ� LQVWUXPHQW� IRU� FROOHFWLQJ� GDWD�
IURP� FKLHI� LQWHUQDO� DXGLW� H[HFXWLYHV� RU�
HTXLYDOHQW�YLD�D�ODUJH�VFDOH�LQGXVWULDO�PDLO�
VXUYH\��7KHUH�ZHUH�����UHSOLHV� RI�ZKLFK���
ZHUH�XQXVDEOH��7KLV�UHSUHVHQWHG�D��������
UHVSRQVH� UDWH�� ZKLFK� LV� FRQVLGHUHG�
DFFHSWDEOH��$DNHU��.XPDU��DQG�'D\���������
,Q� DGGLWLRQ�� DQ� LQGHSHQGHQW� VDPSOH� W�WHVW�
VKRZHG�QR�VWDWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ� QRQ�UHVSRQVH� UDWH� EHWZHHQ� WKH� WZR�
JURXSV��WKH�ILUVW����HDUO\�DQG�WKH�VHFRQG����

ODVW�TXHVWLRQQDLUHV��$UPVWURQJ�DQG�2YHUWRQ��
�������7KHUHIRUH�� QHLWKHU� JURXS� VKRZHG� D�
VLJQLILFDQWO\�JUHDWHU�QRQ�UHVSRQVH�ELDV�WKDQ�
WKH�RWKHU��

� 5HOLDELOLW\�DQG�9DOLGLW\
7R�HQVXUH�LQVWUXPHQW�TXDOLW\��ILUVW�WKLUW\�

TXHVWLRQQDLUHV�ZHUH�SLORWHG�IRU�YDOLGLW\�DQG�
UHOLDELOLW\� � $V� D� PHDVXUH� RI� UHOLDELOLW\��
&URQEDFK� DOSKD� ZDV� XVHG� WR� PHDVXUH�
LQWHUQDO� FRQVLVWHQF\� RI� UHVSRQGHQWV¶�
DQVZHUV� WR� TXHVWLRQQDLUH� LWHPV� � 7DEOH� ��
VKRZV� DOSKD� FRHIILFLHQWV� RI� FRQVWUXFWV�
UDQJLQJ�IURP������ WR��������ZKLFK��EHLQJ�
KLJKHU� WKDQ� �� ���� LV� JHQHUDOO\� FRQVLGHUHG�
DFFHSWDEOH� � 1XQQDOO\�� ����� � � 7R� WHVW�
YDOLGLW\�� WZR�DFDGHPLF�H[SHUWV�LQ� WKH�ILHOG�
ZHUH� UHTXHVWHG� WR� UHYLHZ� DQG� DGMXVW� WKH�
LQVWUXPHQW� IRU� FRQWHQW� YDOLGLW\� � /DZVKH��
����� � �([SORUDWRU\� IDFWRU� DQDO\VLV� �()$��
ZDV� HPSOR\HG� WR� DVVHVV� FRQVWUXFW� YDOLGLW\�
E\� GHWHUPLQLQJ� WKH� FRUUHODWLRQ� DPRQJ� WKH�
YDULDEOHV�LQ�WKH�GDWDVHW� �7DEOH���VKRZV�WKDW�
IDFWRU�ORDGLQJ�YDOXHV��UDQJLQJ�IURP�������WR�
�������ZKLFK��EHLQJ�JUHDWHU� WKDQ�������DUH�
JHQHUDOO\�FRQVLGHUHG�DFFHSWDEOH��+DLU�HW�DO���
���������

� 0HDVXUHPHQWV
7KH�PXOWLSOH� LWHP�VFDOH�ZDV�GHYHORSHG�

WR� LQFUHDVH� WKH� YDOLGLW\� DQG� UHOLDELOLW\� RI�
FRQVWUXFWV�ZKLFK�DUH�DEVWUDFWLRQV�RU�FDQQRW�
EH�GLUHFWO\�PHDVXUHG�RU�REVHUYHG��6DUVWHGW�
DQG�:LOF]\QVNL�� ������ /LX�� ����� � � ,WHPV�
ZHUH� GHYHORSHG� WR�PHDVXUH� WKH� FRQVWUXFWV�
LQ� WKH� FRQFHSWXDO� PRGHO� � 7KHUHIRUH�� DOO�
YDULDEOHV� DVVHVVHG� LQ� WKH� VXUYH\� ZHUH�
DQFKRUHG� E\� D� ILYH� SRLQW� /LNHUW� VFDOH��
UDQJLQJ� IURP� �� WR� �� � VWURQJO\� GLVDJUHH� WR�
VWURQJO\�DJUHH� ��ZKLFK�ZDV�GHYHORSHG�DV�D�
QHZ�VFDOH�WR�ILOO�WKH�UHVHDUFK�JDS�LGHQWLILHG�
LQ�WKH�OLWHUDWXUH�UHYLHZ��
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7DEOH��
)DFWRU�/RDGLQJ�DQG�$OSKD�&RHIILFLHQW�RI�&RQVWUXFWV

,WHPV
)DFWRU�
/RDGLQJ

&URQEDFK�
$OSKD

,QWHUQDO�$XGLW�6\VWHP�,QWHJUDWLRQ��,$6L� ������� ����� �����
3DUWLFLSDWLYH�,QWHUQDO�$XGLW��3,$� ������� ����� �����
&RPSUHKHQVLYH�%XVLQHVV�5LVN�$VVHVVPHQW��&%5D� ������� ����� �����
$GYDQFHG�,QWHUQDO�$XGLW�7HFKQRORJ\�$SSOLFDWLRQ�
�$,$7D�

������� ����� �����

2XWVRXUFLQJ�,QWHUQDO�$XGLW�8WLOL]DWLRQ��2,$X� ������� ����� �����
)UDXG�3UHYHQWLRQ�&RPSHWHQF\��)3&� ������� ����� �����
6XSHULRU�2SHUDWLRQDO�([FHOOHQFH��62(� ������� ����� �����
7UDQVSDUHQW�%XVLQHVV�3UDFWLFH��7%3� ������� ����� �����
6WDNHKROGHU�&UHGLELOLW\��6&� ������� ����� �����
)LUP�3HUIRUPDQFH��)3� ������� ����� �����

$FFRUGLQJO\�� LQ� WKLV� VWXG\�� WKH�YDULDEOH�
PHDVXUHPHQWV�DUH�GHILQHG�DV�EHOORZ�

� 'HSHQGHQW�9DULDEOH
3HUIRUPDQFH� LV� RIWHQ� UHFRPPHQGHG� IRU�

VXSSRUWLQJ� VWUDWHJ\� LPSOHPHQWDWLRQ� DQG�
LPSURYLQJ� RSHUDWLRQDO SHUIRUPDQFH� WR�
DFKLHYH� D� ILUP¶V� REMHFWLYH� JRDOV� �H�J���
)UDQFR�6DQWRV�� /XFLDQHWWL� DQG� %RXUQH��
�������7KHQ��SULRU�VWXGLHV�XVXDOO\�PHDVXUH�
ILUP�SHUIRUPDQFH�WKURXJK�ILQDQFLDO�VXFK�DV�
SURILW�� UHWXUQ� RQ� DVVHWV�� UHWXUQ� RQ� HTXLW\��
UHWXUQ� RQ� VDOHV�� DQG� UHYHQXH� JURZWK
�(GZDUGV��������,WWQHU�DQG�/DUFNHU���������
DQG� QRQ�ILQDQFLDO� PHDVXUHPHQW� VXFK� DV�
HPSOR\HH� WXUQRYHU�� FXVWRPHU� VDWLVIDFWLRQ��
DQG� SURFHVV� HIILFLHQF\ �$EGHO�0DNVRXG��
'XJGDOH��DQG�/XWKHU��������+DQFRN�HW�DO���
�������7KH�XVH�RI�DSSURSULDWH�SHUIRUPDQFH�
PHDVXUHPHQW� UHIOHFWV� WKH� DELOLW\� RI� WKH�
SURFHVVHV�� WHFKQRORJ\�� DQG� VWUDWHJ\� E\�
ZKLFK� DQ� RUJDQL]DWLRQ� SHUIRUPV� XQGHU�
HQYLURQPHQWDO� FKDQJHV� RYHUWLPH�� ,Q� WKLV�
VWXG\��KRZHYHU��ILUP�SHUIRUPDQFH�UHIHUV�WR�
WKH�VXFFHVV�DQG�RSHUDWLRQDO�RXWFRPHV�RI�DQ�
RUJDQL]DWLRQ� WR� DFKLHYH� LWV� JRDOV� E\� XVLQJ�
WKH� XWLOL]HG� UHVRXUFHV� HIIHFWLYHO\��
HIILFLHQWO\��DQG�HFRQRPLF�

� ,QGHSHQGHQW�9DULDEOHV

3,$6 LV� WKH� FRUH� FRQVWUXFW� RI� WKLV�
UHVHDUFK�ZKLFK�FRPSULVHV�ILYH�GLPHQVLRQV��
)LUVWO\� ,QWHUQDO�$XGLW�6\VWHP�,QWHJUDWLRQ LV�
PHDVXUHG� E\� WKH� FRQQHFWLRQ� DQG�
DVVLPLODWLRQ� RI� NQRZOHGJH� UHODWHG� WR� WKH�
RUJDQL]DWLRQ¶ V� LQWHUQDO� DXGLW� V\VWHP�
HIIHFWLYHO\� IRU� DGYRFDWLQJ� WKH� NH\�
RUJDQL]DWLRQDO�WDUJHWV�WR�VXFFHVV��6HFRQGO\��
3DUWLFLSDWLYH�,QWHUQDO�$XGLW LV�PHDVXUHG�E\�
WKH� DXGLW� WKDW� HPSKDVL]HV� FRRUGLQDWLRQ� WR�
WKLQNLQJ� DQG� XQGHUVWDQGLQJ� LQ� DQ� LQWHUQDO�
DXGLW�V\VWHP�DPRQJ�H[HFXWLYH��RIILFHU��DQG�
DXGLWRU� ZLWK� HTXDOLW\� DQG� LQGHSHQGHQFH�
SULQFLSOHV� LQ� ILQGLQJ� ZD\V� WR� VROYH�
SUREOHPV� DQG� DFFHSWLQJ� WKH� DXGLW� UHVXOW��
7KLUGO\� &RPSUHKHQVLYH� %XVLQHVV� 5LVN�
$VVHVVPHQW LV�PHDVXUHG�E\�WKH�GHWHUPLQLQJ�
DQG� DVVHVVLQJ� SURFHVV� GDPDJH� WKDW� DIIHFWV�
WKH� RUJDQL]DWLRQ¶ V� REMHFWLYH�
FRPSUHKHQVLYHO\� ZKLFK� FRQVLVWV� RI� ULVN�
LGHQWLILFDWLRQ�� GHYHORSPHQW� RI� DVVHVVPHQW�
FULWHULD�� ULVNV� DVVHVVPHQW�� DVVHVVLQJ� ULVN�
LQWHUDFWLRQV�� ULVNV� SULRULWL]DWLRQ�� DQG� ULVNV�
UHVSRQVH��)RXUWKO\��$GYDQFHG�,QWHUQDO�$XGLW�
7HFKQRORJ\� $SSOLFDWLRQV LV� PHDVXUHG� E\�
WKH� LQQRYDWLYH� LQIRUPDWLRQ� WHFKQRORJ\�
DSSOLFDWLRQ� ERWK� PRGHUQ� VRIWZDUH� DQG�
KDUGZDUH� LQ� WKH� RUJDQL]DWLRQ¶ V� LQWHUQDO�
DXGLW�V\VWHP�WR�PD[LPL]H�SUDFWLFH�SRWHQWLDO�
DQG� IOH[LELOLW\� � )LQDOO\�� 2XWVRXUFLQJ�
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,QWHUQDO� $XGLW� 8WLOL]DWLRQ LV� PHDVXUHG� E\�
WKH� KLULQJ� WKH� LQWHUQDO� DXGLW� VHUYLFHV�
SURYLGHU� ZKR� KDV� TXDOLILFDWLRQV� IURP�
RXWVLGH�DQ�RUJDQL]DWLRQ�WR�DVVLVW�RQ�WDVN�WKDW�
UHTXLUH�VSHFLDOL]HG�H[SHUWLVH�WHPSRUDULO\�RU�
LQ�D�ORQJ�UXQ��

� 0HGLDWLQJ� 9DULDEOHV� � )LUVWO\�� IUDXG�
SUHYHQWLRQ�FRPSHWHQF\ LV�PHDVXUHG�E\� WKH�
DELOLW\� WR� LQKLELW� RU� WHUPLQDWH� WKH� DFWV� RI�
GLVLQWHJULW\�� GHOLEHUDWHO\� PLVOHDGLQJ�� DQG�
GLVWRUWLRQ� RI� WKH� WUXWK� WR� GLVKRQHVWO\�
H[SORLWDWLRQ� E\� ODZ� IRU� WKHPVHOYHV� RU�
RWKHUV� 6HFRQGO\� VXSHULRU� RSHUDWLRQDO�
H[FHOOHQFH LV�PHDVXUHG�E\�WKH�JUHDW�DELOLW\�
WR�PRGLI\�JXLGHOLQH�DQG�PHWKRG�RI�VROYLQJ�
SUREOHPV� VR� DV� WR� PDNH� WKH� SURFHVV� RI�
RUJDQL]DWLRQ� PRUH� HIIHFWLYH� DQG� HIILFLHQW�
EH\RQG� H[SHFWHG� � 7KLUGO\�� WUDQVSDUHQW�
EXVLQHVV� SUDFWLFH LV� PHDVXUHG� E\� WKH�
EXVLQHVV� RSHUDWLRQ� RQ� WKH� EDVLV� RI�
WUXWKIXOQHVV�� PXWXDO� WUXVW�� GLUHFWO\�
GLVFORVXUH� RQ� DSSURSULDWH� SHULRG��
UHVSRQVLELOLW\� WR� DGPLQLVWUDWLRQ�� DQG�
DXGLWDELOLW\��)LQDOO\� VWDNHKROGHU�FUHGLELOLW\
LV�PHDVXUHG�E\�WKH�WUXVW�DQG�FRQILGHQFH�RI�
VWDNHKROGHU�WRZDUG�DQ�RUJDQL]DWLRQ��

� &RQWURO�9DULDEOHV
)LUP�DJH�DQG�ILUP�VL]H�DUH�GHWHUPLQHG�DV�

FRQWURO� YDULDEOHV� � 'XH� WR� ILUPV� EHLQJ� RI�
GLIIHUHQW� DJH� DQG� VL]H�� WKHUH� PLJKW� EH� D�
VLJQLILFDQW�GLIIHUHQW�HIIHFW�RQ�WKH�SUHGLFWLRQ�
RI� UHVXOWV� � )DPD� DQG� )UHQFK�� ������
5RWKDHUPHO� DQG� 'HHGV�� ����� � � %HVLGHV��
0DMXPGDU������� �DOVR�HPSKDVL]H�WKDW�WKH�
FRQWURO�YDULDEOH�KHOSV�WR�PLQLPL]H�VSXULRXV�
UHODWLRQVKLSV� � )RU� ILUP� DJH UHIHUV� WR� WKH�
DFWXDO� \HDUV� WKDW� WKH� ILUP� KDV� EHHQ� LQ�
EXVLQHVV��$JJUH\��(OLDE��DQG�-RVHSK���������
3UHYLRXV� UHVHDUFK� KDV� UHYLHZHG� WKDW� ILUP�
DJH�DIIHFWV� LQWHUQDO�DXGLW� IXQFWLRQ� �'R\OH��
*H�� DQG� 0F9D\�� ����� � DQG� LW� KDV� D�
VLJQLILFDQW� LPSDFW� RQ� IDLOXUH� DQG�
JRYHUQDQFH��/RGHUHU�DQG�:DHOFKOL������� ��
WHFKQLFDO� TXDOLW\� � %DODVXEUDPDQLDQ� DQG�
/HH�� ����� �� DQG� ILUP�SHUIRUPDQFH� �&RDG��
6HJDUUD�� DQG� 7HUXHO�� ����� � �0HDQZKLOH��
ILUP�VL]H LV�GHILQHG�DV�WKH�VFDOH�DQG�VFRSH�RI�
RSHUDWLRQV� �$OGULFK�� ����� � � ,Q� WKLV� VWXG\��
WRWDO� DVVHWV� PHDVXUHG� LW� � 3ULRU� HPSLULFDO�

UHVHDUFK�E\�&DUH\��6XEUDPDQLD��DQG�&KLQJ
� ����� � UHYHDOHG� WKDW� WKH� VL]H� RI� DQ�
RUJDQL]DWLRQ� GHWHUPLQHV� WKH� LQWHUQDO� DXGLW�
DFWLYLWLHV� �$V�D�UHVXOW��%HGDUG��+RLWDVK�DQG�
+RLWDVK ������ ILQG� WKDW� ODUJH� ILUPV�ZLWK�
WKLFN� FDSLWDO� ZLOO� EH� DEOH� WR� LQYHVW� LQ�
GHYHORSLQJ�PRUH�DWWUDFWLYH�RYHUVLJKW�RI�WKH�
LQWHUQDO� FRQWURO� SURFHGXUHV� DQG� DXGLWLQJ�
DFWLYLWLHV� PRUH� WKDQ� VPDOOHU� ILUPV� � 7KH�
ODUJHVW�LQYHVWRU�DOVR�EHOLHYHV�WKDW�ODUJH�ILUP�
RIIHUV� PRUH� LQIRUPDWLRQ� XVHIXOQHVV� LQ�
LQYHVWPHQWV� WKDQ� VPDOO� ILUPV� � 5HGGLQJ��
����� � � 0RUHRYHU�� ODUJH� ILUPV� DUH� DQ�
DGYDQWDJH� RQ� WKH� HFRQRP\� RI� VFDOH��
GLVWULEXWLRQ�� DQG� DGYHUWLVHPHQW�� ZKLFK�
WKHVH� FDXVHV� GLIIHUHQW� FRPSHWLWLYH�
DGYDQWDJHV� WKDW� OHDGV� WR� RSHUDWLRQDO�
WUDQVSDUHQF\� VXFK� DV� WUDQVSDUHQW� LQ�
ILQDQFLDO� UHSRUWLQJ� �$EERWW� HW� � DO� �� ������
DQG� VXSHULRU� SHUIRUPDQFH� � (OKDPPD��
�������&RQVHTXHQWO\��ILUP�DJH�DQG�ILUP�VL]H�
PD\� KDYH� DQ� HIIHFW� RQ� WKH� FRQGXFW� RI�
SURDFWLYH� VWUDWHJ\� LQ� WHUPV� RI� WKH� LQWHUQDO�
DXGLW��,Q�WKLV�VWXG\��LW�VKRXOG�EH�FRQWUROOHG�

� 6WDWLVWLFDO�7HFKQLTXHV
&RUUHODWLRQ�DQDO\VLV�ZDV�XVHG�WR�H[SORUH�

WKH� UHODWLRQVKLS� DPRQJ� YDULDEOHV�� DQG� WR�
LGHQWLI\� DQ\� PXOWLFROOLQHDULW\� � ,Q� RUGHU� WR�
SURYLGH� FOHDU� HYLGHQFH�� YDULDQFH� LQIODWLRQ�
IDFWRUV� � 9,)V� � WHVWLQJ� LV� FRQILUPHG��
$GGLWLRQDOO\�� WKH� RUGLQDU\� OHDVW� VTXDUHG�
UHJUHVVLRQ� � 2/6� � ZDV� HPSOR\HG� WR� WHVW�
K\SRWKHVHV�� VLQFH� 2/6� LV� DSSURSULDWH� WR�
H[DPLQH� WKH� UHODWLRQVKLSV� EHWZHHQ�
YDULDEOHV�ZKLFK�DUH�FDWHJRULFDO�DQG�LQWHUYDO�
GDWD��+DLU�HW�DO� ������� � �$FFRUGLQJO\�� WKH�
UHODWLRQVKLSV� EHWZHHQ� YDULDEOHV� ZHUH�
WUDQVIRUPHG�LQWR�HLJKW�VWDWLVWLFDO�HTXDWLRQV�
IRU�IXUWKHU�H[DPLQDWLRQ��DV�IROORZV�

(TXDWLRQ��� )3& Į��ȕ�,$6L�ȕ�3,$��
ȕ�&%5D�ȕ�$,$7D�
ȕ�2,$X�ȕ�&B)$��
ȕ�&B)6��İ�

(TXDWLRQ��� 62( Į��ȕ�,$6L�ȕ�3,$��
ȕ��&%5D�ȕ��$,$7D
�ȕ��2,$X�ȕ��&B)$
�ȕ��&B)6�İ�
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(TXDWLRQ��� 7%3 Į��ȕ��,$6L�ȕ��3,$�
ȕ��&%5D�ȕ��$,$7D
�ȕ��2,$X�ȕ��&B)$
�ȕ��&B)6�İ�

(TXDWLRQ��� 6& Į��ȕ��,$6L�ȕ��3,$�ȕ
��&%5D�ȕ��$,$7D��
ȕ��2,$X�ȕ��&B)$��
ȕ��&B)�İ�

(TXDWLRQ��� 6& Į��ȕ��)3&�ȕ��62(�
��7%3�ȕ��&B)$�ȕ��
&B)6�İ�

(TXDWLRQ��� )3 Į��ȕ��,$6L�ȕ��3,$�
ȕ��&%5D�ȕ��$,$7D
�ȕ��2,$X�ȕ��&B)$
�ȕ��&B)6�İ�

(TXDWLRQ��� )3 Į��ȕ��)3&�ȕ��62(
�ȕ��7%3�ȕ��&B)$
�ȕ��&B)6�İ�

(TXDWLRQ��� )3 Į��ȕ��6&�ȕ��&B)$
�ȕ��&B)6�İ�

���5HVXOWV�DQG�'LVFXVVLRQ
'HVFULSWLYH� VWDWLVWLFV� DQG� D� FRUUHODWLRQ�

PDWUL[�IRU�WKH�YDULDEOHV�DUH�VKRZQ�LQ�7DEOH�
�� �&RUUHODWLRQV�EHWZHHQ�WKH�YDULDEOHV�ZHUH�
LQ� WKH� UDQJH� �� ���� � �� ����PHDQLQJ� WKDW�
PXOWLFROOLQHDULW\� LV� QRW� D� SUREOHP� VLQFH�
WKHVH�FRUUHODWLRQV�ZHUH�OHVV�WKDQ�������+DLU�
HW� DO� �� ����� �� DQG� WKH�PD[LPXP�9,) ZDV�
�������VHH�7DEOH�����ZKLFK�LV�EHORZ�WKH�FXW�
RII�YDOXH� RI���� �.XWQHU��1DFKWVKHLP�� DQG�
1HWHU��������&RKHQ�HW�DO��������

7DEOH��
3HDUVRQ¶V�3URGXFW�0RPHQW�&RUUHODWLRQ�0DWUL[�IRU�7KH�9DULDEOHV�0HDVXUHG

9DULDEOHV � � � � � � � � � ��
0HDQ ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6�'� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���,$6L �
���3,$ ����
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S��������1RWH� LQWHUQDO�DXGLW�V\VWHP�LQWHJUDWLRQ��,$6L���SDUWLFLSDWLYH�LQWHUQDO�DXGLW��3,$���
FRPSUHKHQVLYH�EXVLQHVV�ULVN�DVVHVVPHQW��&%5D���DGYDQFHG�LQWHUQDO�DXGLW�WHFKQRORJ\�DSSOLFDWLRQ��$,$7D���
RXWVRXUFLQJ�LQWHUQDO�DXGLW�XWLOL]DWLRQ��2,$X���IUDXG�SUHYHQWLRQ�FRPSHWHQF\��)%3���VXSHULRU�RSHUDWLRQDO�
H[FHOOHQFH��62(���WUDQVSDUHQW�EXVLQHVV�SUDFWLFH��7%3���VWDNHKROGHU�FUHGLELOLW\��6&���DQG�ILUP�SHUIRUPDQFH�
�)3���7ZR�FRQWURO�YDULDEOHV��ILUP�DJH��&B)$��DQG�ILUP�VL]H��&B)6�

7DEOH� �� SUHVHQWV� WKH� UHVXOWV� RI� 2/6�
UHJUHVVLRQ� DQDO\VLV� RI� WKH� UHODWLRQVKLS� RI�
3,$6� DQG� LWV� FRQVHTXHQFHV� � IUDXG�
SUHYHQWLRQ� FRPSHWHQF\�� VXSHULRU�

RSHUDWLRQDO� H[FHOOHQFH�� WUDQVSDUHQW�
EXVLQHVV� SUDFWLFH�� VWDNHKROGHU� FUHGLELOLW\�
DQG�ILUP�SHUIRUPDQFH���
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7DEOH��
5HVXOWV�RI�2/6�5HJUHVVLRQ�$QDO\VHV
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�
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$GMXVWHG�5� ���� ���� ���� ���� ���� ���� ���� ����

0D[LPXP�9,) ����� ����� ����� ����� ����� ����� ����� �����

D%HWD�FRHIILFLHQWV�ZLWK�VWDQGDUG�HUURUV�LQ�SDUHQWKHVLV��


�S���������

��S��������
�S�������

1RWH� LQWHUQDO�DXGLW�V\VWHP�LQWHJUDWLRQ��,$6L���SDUWLFLSDWLYH�LQWHUQDO�DXGLW��3,$���FRPSUHKHQVLYH�EXVLQHVV�ULVN�
DVVHVVPHQW��&%5D���DGYDQFHG�LQWHUQDO�DXGLW�WHFKQRORJ\�DSSOLFDWLRQ��$,$7D���RXWVRXUFLQJ�LQWHUQDO�DXGLW�
XWLOL]DWLRQ��2,$X���IUDXG�SUHYHQWLRQ�FRPSHWHQF\��)%3���VXSHULRU�RSHUDWLRQDO�H[FHOOHQFH��62(���WUDQVSDUHQW�
EXVLQHVV�SUDFWLFH��7%3���VWDNHKROGHU�FUHGLELOLW\��6&���DQG�ILUP�SHUIRUPDQFH��)3���7ZR�FRQWURO�YDULDEOHV��ILUP�
DJH��&B)$��DQG�ILUP�VL]H��&B)6�

7KH�UHVXOWV�LQ�7DEOH���VKRZ�WKDW�LQWHUQDO�
DXGLW� V\VWHP� LQWHJUDWLRQ� KDV� D� SRVLWLYH�
HIIHFW� RQ� VXSHULRU� RSHUDWLRQDO� H[FHOOHQFH�
�+�E� ȕ�  � �� ����� S�� ��� �� WUDQVSDUHQF\�
EXVLQHVV�SUDFWLFH��+�F��ȕ��  ��������S�������
DQG�ILUP�SHUIRUPDQFH��+�H� ȕ��  ��������S�
�� ��� � � ,Q� FRQWUDVW�� LQWHUQDO� DXGLW� V\VWHP�
LQWHJUDWLRQ� KDV� QR� VLJQLILFDQW� LPSDFW� RQ�
IUDXG� SUHYHQWLRQ� FRPSHWHQF\� �+�D� ȕ�  �
�������S�!���� �DQG�VWDNHKROGHU�FUHGLELOLW\�

�+�G� ȕ��  ��������S�!����� 7KLV�LQGLFDWHV�
WKDW� WKH� LQWHUQDO� DXGLW� V\VWHP� HQDEOHV� DQ�
RUJDQL]DWLRQ� WR� LPSURYH� RSHUDWLRQDO�
SURFHVVHV� �)RU�LQVWDQFH��H[WHUQDO�DXGLW�IHHV�
ZLOO� EH� UHGXFHG� LI� WKH� ZRUN� RI� H[WHUQDO�
DXGLWRUV� LV� IRXQGHG� RQ� D� ILUP¶ V� LQWHUQDO�
DXGLW� V\VWHP� �0RUULOO� DQG�0RUULOO�� ����� ��
,QWHUQDO�DXGLW�V\VWHP�LQWHJUDWLRQ�WKXV�KHOSV�
WR� FRQQHFW� WKH� UROH�� VFRSH�� SUDFWLFH� DQG�
REMHFWLYHV�RI�LQWHUQDO�DXGLWLQJ��ZKLOH�VHWWLQJ�
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WKH� EHQFKPDUN� IRU� SURIHVVLRQDO� SUDFWLFH��
0RUHRYHU�� LW�UHYHDOV�D�ILUP¶ V�WUDQVSDUHQF\�
V\VWHPV� HVWDEOLVKHG� WR� HQVXUH� FRPSOLDQFH�
ZLWK� WKH� SROLFLHV�� SURFHGXUHV�� SODQV��
UHJXODWLRQV�� DQG� ODZV� ZKLFK� 5DPDPRRUWL�
������ � ILQGV�WKDW�LW�KDV�D�VLJQLILFDQW�HIIHFW�
RQ� RSHUDWLRQV� DQG� UHSRUWV� RI� ILUPV�� LQ�
SDUWLFXODU� ILUP� SHUIRUPDQFH� �&DUPHOL� DQG�
7LVKOHU�� ����� � � 7KXV�� K\SRWKHVLV� �� ZDV�
SDUWLDOO\�VXSSRUWHG�

%HVLGHV�� WKH� UHVXOWV� GHPRQVWUDWH� WKDW�
SDUWLFLSDWLYH�LQWHUQDO�DXGLW�VLJQLILFDQWO\�DQG�
SRVLWLYHO\� DIIHFW� ILUP� SHUIRUPDQFH� �+�H�
ȕ��  ��������S���������7KH�ILQGLQJ�FRQVLVWHQW�
ZLWK�&KRQJ�� (JJOHWRQ�� DQG�/HRQJ� �������
LQGLFDWHV�WKDW�SDUWLFLSDWLRQ�UHIOHFWV�SHRSOH¶V�
WUXVW� DQG� ZLOOLQJQHVV� WR� SDUWLFLSDWH� ZKLFK�
KDV� DQ� LQIOXHQFH� RQ� SHUIRUPDQFH� � 7KLV�
PHDQV� WKDW� SDUWLFLSDWLRQ� FDQ� HQULFK�
H[FKDQJLQJ�RI�LQIRUPDWLRQ�XVHIXOQHVV��DQG�
LW�HQFRXUDJHV�LQGLYLGXDOV�DQG�JURXSV�WR�JHW�
LQYROYHG� LQ� WKH� VWUDWHJLF� GHFLVLRQ�PDNLQJ�
SURFHVVHV �*ODVV���������*UHHQZRRG��������
KDV� LQGLFDWHG� WKDW� HPSOR\HH� SDUWLFLSDWLRQ�
KDV� DQ� LQIOXHQFH� RQ� SURGXFWLRQ� FDSDFLW\�
ZKLFK� VLJQLILFDQWO\� HIIHFWV� RQ� ILUP�
SHUIRUPDQFH� � 6LJQLILFDQWO\�� WKH� GHJUHH� RI�
SDUWLFLSDWLRQ� LQ� SODQQLQJ�� HYDOXDWLQJ�
UHVXOWV��DQG�JHQHUDWLQJ�DOWHUQDWLYHV�KDV�OHG�
DQ� RUJDQL]DWLRQ� WR� WKH� EHVW� SHUIRUPDQFH�
� %ODFN� DQG� *UHJHUVHQ�� ����� � � ,Q�
FRQWUDGLVWLQFWLRQ�� UHVXOWV� VKRZHG� QR�
VLJQLILFDQW� HIIHFW� RI�SDUWLFLSDWLRQ�RQ� IUDXG�
SUHYHQWLRQ� FRPSHWHQF\� �+�D� ȕ�  ��������
S!������VXSHULRU�RSHUDWLRQDO�H[FHOOHQFH��+�E�
ȕ�  ��������S!���� �� WUDQVSDUHQF\� EXVLQHVV�
SUDFWLFH� �+�F� � ȕ��  � �� ����� S!� ��� �� DQG�
VWDNHKROGHU�FUHGLELOLW\��+�G� ȕ��  ��������S�
!� ��� � � +HQFH�� K\SRWKHVLV� �� ZDV� RQO\�
SDUWLDOO\�VXSSRUWHG�

7KH�K\SRWKHVLV�WHVWLQJ�LQ�7DEOH���UHYHDOV�
WKDW� FRPSUHKHQVLYH� EXVLQHVV� ULVN�
DVVHVVPHQW�KDV�D�SRVLWLYH�LPSDFW�RQ�IUDXG�
SUHYHQWLRQ�FRPSHWHQF\� �+�D� ȕ�  ��������
S�������VXSHULRU�RSHUDWLRQDO�H[FHOOHQFH��+�E�
ȕ��  ��������S����� ��WUDQVSDUHQF\�EXVLQHVV�
SUDFWLFH� � +�F� ȕ��  � �� ����� S� !� ��� ��
VWDNHKROGHU�FUHGLELOLW\��+�G� �ȕ��  ��������
S����� ��DQG�ILUP�SHUIRUPDQFH��+�H� ȕ��  �
�������S��������7KHVH�UHVXOWV�DUH�FRQVLVWHQW�

ZLWK�0F1DPHH�DQG�6HOLP��������ZKR�ILQG�
WKDW� WKH� FRQFHSWV� RI� ULVN� EDVHG� LQWHUQDO�
DXGLWLQJ�KHOS�RUJDQL]DWLRQV�WR�HYDOXDWH�ULVN�
DQG� OLQN� WKHP� WR� EXVLQHVV� REMHFWLYHV�
HIIHFWLYHO\� DQG� V\VWHPDWLFDOO\� � 'H/RDFK��
����� � � $GGLWLRQDOO\�� WKH� ULVN� DVVHVVPHQW�
SURFHVV� KDV� UHIOHFWHG� PDQDJHPHQW�
HIIHFWLYHQHVV��+DLPHV��������DQG�WKH�OHYHO�
RI� IUDXG� SUHYHQWLRQ� VWUDWHJ\� RI� DQ�
RUJDQL]DWLRQ��7URWPDQ�DQG�:ULJKW������� ��
DQG� KDV� KHOSHG� WR� OHYHUDJH� DQ�
RUJDQL]DWLRQ¶ V� FDSDELOLWLHV� IRU� RSHUDWLRQDO�
H[FHOOHQFH� DQG� WUDQVSDUHQF\� LQ� EXVLQHVV�
SUDFWLFHV��3HQQ\ZHOO������� � �$V�IRXQG�E\�
&KDQJ� HW� DO� � ������ �� ULVN� DVVHVVPHQW�ZDV�
DEOH�WR�UHGXFH�WKH�FRVWV�RI�DQ�LQWHUQDO�DXGLW�
SURFHVV� DQG� HQKDQFH� IUDXG� SUHYHQWLRQ�
� &LFFRQH�� ����� �� ZKLFK� KDV� LPSURYHG�
SHUIRUPDQFH� � 3DJDFK� DQG :DUU�� ����� ��
7KHUHIRUH�� K\SRWKHVLV� �� ZDV� VWURQJO\�
VXSSRUWHG�

5HJDUGLQJ� DSSOLFDWLRQ� RI� DGYDQFHG�
LQWHUQDO� DXGLW� WHFKQRORJ\�� WKH� UHVXOWV�
LQGLFDWH� VLJQLILFDQW� HIIHFWV� RQ� IUDXG�
SUHYHQWLRQ� FRPSHWHQF\� �+�D� ȕ�  ��������
S�������VXSHULRU�RSHUDWLRQDO�H[FHOOHQFH��+�E�
ȕ��  ��������S����� ��VWDNHKROGHU�FUHGLELOLW\�
� +�G� � ȕ��  � �� ����� S�� ��� �� DQG� ILUP�
SHUIRUPDQFH� �+�H� ȕ��  ��������S������ ��
7KLV� ZDV� FRQVLVWHQW� ZLWK� /HH�� .LP� DQG�
3KDDO � ����� �� ZKR� KDYH� VXJJHVWHG� WKDW�
WHFKQRORJ\� DSSOLFDWLRQ� UHIOHFWV� DQ�
RUJDQL]DWLRQ¶ V� FUHGLELOLW\��ZKLFK�KDV�EHHQ�
VKRZQ� WR� DVVLVW� DQ�RUJDQL]DWLRQ� WR� UDSLGO\�
DFFHVV� LQIRUPDWLRQ�� UHGXFH� LWV� FRVWV� IRU�
EXVLQHVV��DQG� LQFUHDVH� LWV�UHYHQXH� �3RUWHU��
����� � � ,PSRUWDQWO\�� KLJK� LQIRUPDWLRQ�
WHFKQRORJ\�LQYHVWPHQW��H�J� ��7HVW�)DFLOLW\��
7HVW�'DWD��DQG�*HQHUDOL]HG�$XGLW�6RIWZDUH��
KDV� EHHQ� DEOH� WR� HIIHFWLYHO\� SUHYHQW� ERWK�
H[WHUQDO� IUDXG� DQG� LQWHUQDO� IUDXG� �6KDLNK��
����� � � 7KLV� PHDQV� WKDW� DSSOLFDWLRQ� RI�
WHFKQRORJ\� LQ� WKH� LQWHUQDO� DXGLW� SURFHVV�
FRQWULEXWHV� WR� RSHUDWLRQDO� H[FHOOHQFH� DQG�
VXSHULRU�SHUIRUPDQFH� �%\ WKH�VDPH�WRNHQ��
WKHUH� ZDV� QR� VLJQLILFDQW� LPSDFW� RQ�
WUDQVSDUHQW� EXVLQHVV� SUDFWLFH� �+�F� ȕ��  �
�������S�! ����� +RZHYHU��K\SRWKHVLV���ZDV�
ODUJHO\�VXSSRUWHG�
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6XUSULVLQJO\�� RXWVRXUFHG� LQWHUQDO� DXGLW�
XWLOL]DWLRQ� KDG� QR� VLJQLILFDQW� LPSDFW� RQ�
IUDXG� SUHYHQWLRQ� FRPSHWHQF\� �+�D� ȕ�  �
�� ����� S ! � ��� �� VXSHULRU� RSHUDWLRQDO�
H[FHOOHQFH� �+�E� ȕ��  � ������� S ! � ��� ��
WUDQVSDUHQF\�EXVLQHVV�SUDFWLFH��+�F� ȕ��  �
�������S�!������VWDNHKROGHU�FUHGLELOLW\��+�G�
ȕ��  ���������S ! ������DQG�ILUP�SHUIRUPDQFH�
�+�H� ȕ��  ���������S�! ����� 7KLV�LV�EHFDXVH�
WKH�ILUPV�DVVHUW�WKDW�IHZ�FDQ�XQGHUVWDQG�WKH�
LQWHUQDO� DXGLW� V\VWHP� RI� ILUPV� PRUH� WKDQ�
FRPSDQ\� LQVLGHUV� � $OWKRXJK� WKH�
HIIHFWLYHQHVV� RI� SHUIRUPDQFH� DXGLW�
LQFUHDVHV� ZKHQ� RUJDQL]DWLRQV� XVH� DQ�
RXWVRXUFHG� VHUYLFH�� VDWLVIDFWRU\� LQWHUQDO�
DXGLW� RXWFRPH� GHFUHDVHV� � )LWRXVVL� DQG�
*XUED[DQL�� ����� � � %HVLGHV�� RXWVRXUFLQJ�
VHUYLFHV�DOVR�EXLOG�IUXVWUDWLRQ�IURP�HQGOHVV�
VHUYLFH� FRVW� SD\PHQWV� DQG� ORVV� RI� FRQWURO�
RYHU�WKHLU�,7��:LOOFRFNV�DQG�&XOOHQ���������
0RUHRYHU�� RXWVRXUFLQJ� SURYLGHUV� FDQ� OHDG�
WR�D�ORVV�RI�VNLOOV�LQ�VWUDWHJLFDOO\�LPSRUWDQW�
DUHDV� RI� DQ� RUJDQL]DWLRQ� �0F,YRU�� ����� ��
+HQFH��K\SRWKHVLV���ZDV�UHMHFWHG�

$FFRUGLQJ� WR� WKH� HYLGHQFH� LQ� 7DEOH� ��
SRLQWV�RXW�WKDW�)3&�KDV�D�SRVLWLYH�LQIOXHQFH�
RQ� ILUP� SHUIRUPDQFH� �+�E� � ȕ��  � �� �����
S�� ��� � � ,Q� DFFRUGDQFH� ZLWK� 0RQWDJXH¶ V�
� ����� � ILQGLQJV�� LW� VKRZV� WKDW� IUDXG�
SUHYHQWLRQ�FDQ�HQDEOH�WKH�ILUPV�WR�DFKLHYH�
EXVLQHVV� JRDOV� E\� LQFUHDVLQJ� UHYHQXH��
GHFUHDVLQJ� FRVWV�� DQG� UHGXFLQJ� ORVVHV��
6LPLODUO\��.UXPPHFN������� KDV�VWDWHG�WKDW�
IUDXG�SUHYHQWLRQ��HVSHFLDOO\�SURDFWLYH�IUDXG�
PDQDJHPHQW�DQG�FRPPXQLFDWLRQ�DQWL�IUDXG�
SROLFLHV�� OHDG� WR� RSSRUWXQLW\� IRU� EDQNV� WR�
VWUHQJWKHQ� DQG� DGYRFDWH� FXVWRPHU� WUXVW�
WKURXJK�GHPRQVWUDWLRQ�RI�DQ�RUJDQL]DWLRQ¶V�
NQRZOHGJH� DQG�FRPSHWHQFH� WRZDUGV� IUDXG�
SUHYHQWLRQ� � )RU� WKH� HIIHFW� RQ� IUDXG�
SUHYHQWLRQ� FRPSHWHQF\� DQG� VWDNHKROGHU�
FUHGLELOLW\�� WKHUH� LV� QR� VLJQLILFDQW�
FRUUHODWLRQ� EHWZHHQ� VXFK� YDULDEOHV� �+�D��
ȕ��  ���������S ! ������7KXV� +\SRWKHVLV���
ZDV�SDUWLDOO\�VXSSRUWHG�

,Q�DGGLWLRQ��62( KDV�SRVLWLYH�HIIHFWV�RQ�
VWDNHKROGHU�FUHGLELOLW\��+�D��ȕ��  ��������S�
����� � DQG� ILUP� SHUIRUPDQFH� �+�E� �ȕ��  �
�������S����� � 7KLV�LV�FRQVLVWHQW�ZLWK�'D\�
HW� DO� � ������ �ZKR� UHYHDO� WKDW� RSHUDWLRQDO

H[FHOOHQFH� GULYHV� RQ� DQ� RUJDQL]DWLRQ
V�
PDQDJHPHQW� DSSURDFK� WKDW� JLYHV� ULVH� WR�
EXVLQHVV� JURZWK� � ([SORULQJ� WKH�
PHWKRGRORJ\� RI� RSHUDWLRQDO� H[FHOOHQFH� E\�
$VLI� HW� DO� � � ����� � LW� LQGLFDWHV� WKDW�
PDQXIDFWXULQJ�SUDFWLFHV�LV�GHYHORSHG�E\�DQ�
RUJDQL]DWLRQ� RYHU� WLPH� � ,W� PDNHV� SUDFWLFH�
VXEVHTXHQWO\�FKDQJH�ZLWK�D�SRVLWLYH�LPSDFW�
RQ� SHUIRUPDQFH� � 7KXV�� RSHUDWLRQDO�
H[FHOOHQFH� EHFRPHV� D� PDMRU� IDFWRU� WKDW�
FRQWULEXWHV� WR� FUHDWH� FRPSHWLWLYH�
DGYDQWDJH�� ZKLFK� OHDGV� RUJDQL]DWLRQ� WR�
DFKLHYH� JRDOV� LQ� DOO� VLWXDWLRQV� � 'XJJDQ��
�������$GGLWLRQDOO\��RSHUDWLRQDO�H[FHOOHQFH�
DOVR�LQFUHDVHV�WKH�OHYHO�RI�HPSOR\HHV¶� WUXVW�
LQ�PDQDJHPHQW��DQG�LW�HQVXUHV�WKDW�SUDFWLFH�
RSHUDWLRQDO� GHVLJQV� PHHW� VWDNHKROGHU¶ V�
GLIIHUHQW� QHHGV� DQG� ILUP� YDOXH� � +XUOH\��
*RQJ�� DQG� :DTDU�� ����� � � $V� D� UHVXOW��
K\SRWKHVLV���ZDV�VWURQJO\�VXSSRUWHG�

0RUHRYHU�� WKH� UHVXOWV� DOVR� LQGLFDWH� WKDW�
7%3�KDV� D� VLJQLILFDQWO\� SRVLWLYH� HIIHFW� RQ�
VWDNHKROGHU�FUHGLELOLW\��+�D��ȕ��  ��������S�
������ �DQG�ILUP�SHUIRUPDQFH��+�E� �ȕ��  �
�������S������� � �7KH�UHVXOWV�DUH�LQ�WKH�OLQH�
ZLWK�0\HUV�DQG�0DMOXI��������ZKR�LQGLFDWH�
WKDW� RUJDQL]DWLRQV� ZLWK� JUHDWHU� GHJUHH� RI�
WUDQVSDUHQW�DUH�PRUH�OLNHO\�WR�H[SRVH�HTXLW\�
WKDQ�GHEW��VLQFH�HTXLW\�LV�PRUH�VHQVLWLYH�WR�
LQIRUPDWLRQ� LQ� D� FDSLWDO�PDUNHW� WKDQ�GHEW��
/LNHZLVH��6WLJOLW] �������SRLQWV�RXW�WKDW�WKH�
PDUNHW� ZLOO� UDSLGO\� UHVSRQG� WR� JRRG�
LQIRUPDWLRQ�� WKHUHIRUH�� WUDQVSDUHQF\� LV� D�
NH\� WRRO� WKDW� VKHG� OLJKW� RQ� VWDNHKROGHUV¶�
FUHGLELOLW\� � 2VERUQ� � ����� � DVVHUWV� WKDW�
EXLOGLQJ� WUDQVSDUHQF\� E\� UHGXFLQJ� WKH�
RSSRUWXQLW\� RI� IUDXG� DQG�FRUUXSWLRQ� LV� WKH�
EHVW� ZD\� WR� LQFUHDVH� VWDNHKROGHU¶ V� WUXVW�
�5DZOLQV���������$QGHUVRQ��'XUX��DQG�5HHE�
� ����� � ILQG� HPSLULFDOO\� WKDW� RUJDQL]DWLRQ�
ZLWK� YROXQWDU\� GLVFORVXUHV� ZLOO� REWDLQ�
VXSHULRU� SHUIRUPDQFH� DQG� VHUYHV� DV� WKH�
VWUDWHJ\� IRU� FRUUHFWLQJ� SRRU� SHUIRUPDQFH��
7KHUHIRUH�� K\SRWKHVLV� �� ZDV� VWURQJO\�
VXSSRUWHG�

)LQDOO\��WKH�ILQGLQJ�GHPRQVWUDWHV�WKDW�6&�
KDV�D�SRVLWLYH�LPSDFW�RQ�ILUP�SHUIRUPDQFH�
�+���ȕ��  ��������S��������� /L�HW�DO���������
LQGLFDWH� WKDW� PD[LP� EDVHG� WUXVW� KDV� D�
VLJQLILFDQWO\� SRVLWLYH� HIIHFW� RQ� ILUP�
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SHUIRUPDQFH� � 7UXVW� FDXVHV� H[FKDQJHV�
SDUWQHUV� IRU� SXUVXLQJ� JRYHUQDQFH�
PHFKDQLVPV� WKDW� HQWDLOV� LPSURYLQJ� ILUP¶ V�
RXWFRPHV� �0F(YLO\�� 3HUURQH�� DQG�=DKHHU��
����� � � $V� LQ� .LQJ�� /HQR[�� DQG� %DUQHWW�
� ����� �� WKH\� ILQG� WKDW� WKH� UHSXWDEOH�
VWDNHKROGHU� FDQ� HQKDQFH� FUHGLELOLW\� WKDW�
HQWDLOV� VXSHULRU� SHUIRUPDQFH� E\� ZKLFK�
7]DIULU��������FRQILUPHG�WKDW�OHYHO�RI�ILUP�
SHUIRUPDQFH� LQFUHDVHG� ZKHQ� VWDNHKROGHU�
WUXVW�LV�KLJK� �7KH�FUHGLELOLW\�RI�VWDNHKROGHU�
LV� WKHQ� JRRG� EHFDXVH� LW� KHOSV� DQ�
RUJDQL]DWLRQ�WR�HIIHFWLYHO\�DFKLHYH LWV�JRDOV�
�/LQV��6HUYDHV��DQG�7DPD\R���������+HQFH��
K\SRWKHVLV���ZDV�VWURQJO\�VXSSRUWHG�

���&RQWULEXWLRQ
� 7KHRUHWLFDO�&RQWULEXWLRQ

7KLV� VWXG\� RIIHUV� DQ� LQVLJKW� LQWR� SULRU�
NQRZOHGJH� DQG� UHOHYDQW� OLWHUDWXUH� RI�
SURDFWLYH�LQWHUQDO�DXGLW�VWUDWHJ\��7KH�UHVXOWV
GHPRQVWUDWH� WKDW� WKH� GLIIHUHQFHV� RI�
UHVRXUFHV� DQG� H[LVWLQJ� FDSDELOLWLHV� RI� WKH�
RUJDQL]DWLRQ� FDQ� FUHDWH� D� FRPSHWLWLYH�
DGYDQWDJH� IRU� DFKLHYLQJ� VXSHULRU�
SHUIRUPDQFH� � 7KHVH� ILQGLQJV� HPSLULFDOO\�
VXSSRUWHG� WKH� FRQFHSW� RI� G\QDPLF�
FDSDELOLW\�WKHRU\��

� 0DQDJHULDO�&RQWULEXWLRQ
7KH� UHVXOWV� LQGLFDWH� WKDW� 3,$6� LV� D�

SRZHUIXO� LQVWUXPHQW� WKDW� FDQ� HQKDQFH�
RUJDQL]DWLRQ¶ V�FDSDELOLWLHV��DQG�LW�EHFRPHV�
DQ� LPSRUWDQW� VWUDWHJ\� IRU� GHYHORSLQJ� DQG�
LPSURYLQJ�LQWHUQDO�DXGLW�V\VWHP�WR�LQFUHDVH�
WKH� OHYHOV� RI� FRPSHWLWLYH� DGYDQWDJH� DQG�
OHDG� DQ� RUJDQL]DWLRQ� WR� VXVWDLQ� VXFFHVV� LQ�
WKH�ORQJ UXQ� �$V�D�UHVXOW��WKH�RUJDQL]DWLRQ�
VKRXOG� VXSSRUW� WKH� VWUDWHJLF� PDQDJHPHQW�
DSSURDFK� E\� IRFXVLQJ� RQ� HQKDQFLQJ� WKH�
LQWHUQDO� DXGLW� IXQFWLRQ� VXFK� DV� SURYLGLQJ�
DSSURSULDWH� UHVRXUFHV� DQG� LPSURYLQJ� ULVN�
PDQDJHPHQW� SURFHVV� VXFK� DV� XVLQJ� DXGLW�
VRIWZDUH��

�� /LPLWDWLRQ�DQG�6XJJHVWLRQ�IRU�)XWXUH�
5HVHDUFK
,Q� WKLV� VWXG\�� LW� GRHV� QRW� WDNH� LQWR�

DFFRXQW� WKH� DVSHFW� RI� D� UDFLDO� GLYHUVLW\� RI�
UHVSRQGHQWV�� ZKLFK� PD\� LQIOXHQFH� WKH�

GHFLVLRQ� PDNLQJ� LQ� DQ� RUJDQL]DWLRQ¶ V�
VWUDWHJLF�FKRLFH��LQ�SDUWLFXODU�WKH�SHUFHSWLRQ�
RI� XVLQJ� GLIIHUHQW� 3,$6� LQ� WKHLU� EXVLQHVV��
7KH�UHVXOWV�DOVR�VKRZ�WKDW�VRPH�K\SRWKHVHV�
DUH�QRW�VLJQLILFDQW��SDUWLFXODUO\��RXWVRXUFLQJ�
LQWHUQDO�DXGLW�XWLOL]DWLRQ�KDV�QR�VLJQLILFDQW�
LPSDFW� RQ� )3&�� 62(�� 6&�� DQG� ILUP�
SHUIRUPDQFH��$V�D�UHVXOW��WKLV�LVVXH�QHHGV�WR�
EH�UH� LQYHVWLJDWHG�WKH�UHODWLRQVKLSV�DPRQJ�
VXFK� YDULDEOHV� � %HVLGHV�� RUJDQL]DWLRQDO�
FXOWXUH� W\SH� � FODQ�� KLHUDUFK\�� DGKRFUDF\��
DQG�PDUNHW��VHH�&DPHURQ�DQG�4XLQQ��������
QHHG� WR� EH� H[SORUHG� LQ� IXWXUH� UHVHDUFK��
0RUHRYHU��IXWXUH�UHVHDUFK�QHHGV�WR�H[SDQG�
WKH� UHVHDUFK� FRQWULEXWLRQV� DQG� WR� YHULI\�
JHQHUDOL]DELOLW\� E\� FROOHFWLQJ� GDWD� IURP�
RWKHU� VDPSOHV�� VXFK� DV� DXGLW� FRPPLWWHHV��
LQWHUQDO� DXGLW� VWDII�� DQG� JRYHUQPHQWDO�
DXGLWRUV�LQ�RUGHU� WR� LQFUHDVH� WKH�UHOLDELOLW\�
RI�UHVHDUFK�ILQGLQJV

���&RQFOXVLRQ
7KH� NH\� SXUSRVH� RI� WKH� VWXG\� ZDV� WR�

LQYHVWLJDWH� 3,$6 � LQWHUQDO� DXGLW� V\VWHP�
LQWHJUDWLRQ�� SDUWLFLSDWLYH� LQWHUQDO� DXGLW��
FRPSUHKHQVLYH� EXVLQHVV� ULVN� DVVHVVPHQW��
DGYDQFHG� LQWHUQDO� DXGLW� WHFKQRORJ\�
DSSOLFDWLRQ��DQG�RXWVRXUFLQJ� LQWHUQDO DXGLW�
XWLOL]DWLRQ�� ZKLFK�DIIHFWV�IUDXG�SUHYHQWLRQ�
FRPSHWHQF\�� VXSHULRU� RSHUDWLRQDO
H[FHOOHQFH�� WUDQVSDUHQW� EXVLQHVV� SUDFWLFH��
VWDNHKROGHU� FUHGLELOLW\� DQG� ILUP�
SHUIRUPDQFH� � 7KH� UHVXOWV� VXJJHVW� WKDW�
VHYHUDO�IDFWRUV�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�
FRQVHTXHQFHV IRU�ILUP�SHUIRUPDQFH� �7KHVH�
IDFWRUV� LQFOXGH� � SURDFWLYH� LQWHUQDO� DXGLW�
VWUDWHJ\� � LQWHUQDO�DXGLW�V\VWHP�LQWHJUDWLRQ��
SDUWLFLSDWLYH�LQWHUQDO�DXGLW��FRPSUHKHQVLYH�
EXVLQHVV� ULVN� DVVHVVPHQW�� DQG� DGYDQFHG�
LQWHUQDO� DXGLW� WHFKQRORJ\� DSSOLFDWLRQ��
+RZHYHU��RXWVRXUFLQJ� LQWHUQDO�DXGLWV�GRHV�
QRW�KDYH� DQ\� VLJQLILFDQW� FRQVHTXHQFHV� IRU�
RUJDQL]DWLRQDO� IXQFWLRQDOLW\� �$GGLWLRQDOO\��
IUDXG� SUHYHQWLRQ� FRPSHWHQF\�� VXSHULRU�
RSHUDWLRQDO� H[FHOOHQFH�� WUDQVSDUHQW�
EXVLQHVV� SUDFWLFH�� DQG� VWDNHKROGHU�
FUHGLELOLW\�KDYH�D�VWURQJO\�SRVLWLYH�HIIHFW�RQ�
VWDNHKROGHU� FUHGLELOLW\� DQG� ILUP�
SHUIRUPDQFH��
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5HIHUHQFH
$DNHU��$���.XPDU��9���DQG�'D\��6����������

0DUNHWLQJ�5HVHDUFK� 1<��-RKQ�:LOH\�	�
6RQV�

$EERWW��-� ��'DXJKHUW\��%� ��3DUNHU��6� ��DQG�
3HWHUV���)����������,QWHUQDO�DXGLW�TXDOLW\�
DQG�ILQDQFLDO�UHSRUWLQJ�TXDOLW\��7KH�MRLQW�
LPSRUWDQFH� RI� LQGHSHQGHQFH� DQG�
FRPSHWHQFH� � -RXUQDO� RI� $FFRXQWLQJ�
5HVHDUFK�

$EGHO� 0DNVRXG�� $� �� 'XJGDOH�� '� � DQG�
/XWKHU�� 5� � � ����� � � 1RQ� ILQDQFLDO�
SHUIRUPDQFH� PHDVXUHPHQW� LQ�
PDQXIDFWXULQJ� FRPSDQLHV� � 7KH� %ULWLVK�
$FFRXQWLQJ�5HYLHZ��������������

$FZRUWK��%� � ������ � �8QLYHUVLW\± LQGXVWU\�
HQJDJHPHQW� � 7KH� IRUPDWLRQ� RI� WKH�
.QRZOHGJH� ,QWHJUDWLRQ� &RPPXQLW\�
� .,&� � PRGHO� DW� WKH� &DPEULGJH�0,7�
,QVWLWXWH� �5HVHDUFK�3ROLF\������� �������
�����

$GNLQV��0����������2SHUDWLRQDO�([FHOOHQFH�
%HJLQV� +HUH� � &KHPLFDO� (QJLQHHULQJ��
��������������

$JJUH\�� 1� �� (OLDE�� /� �� DQG� -RVHSK�� 6��
� ����� � � )LUP� VL]H� DQG� WHFKQLFDO�
HIILFLHQF\�LQ�(DVW�$IULFDQ�PDQXIDFWXULQJ�
ILUPV� � &XUUHQW� UHVHDUFK� -RXUQDO� RI�
(FRQRPLF�7KHRU\������� ��������

$ODYL�� 0� �� DQG� 7LZDQD�� $� � � ����� ��
.QRZOHGJH�LQWHJUDWLRQ�LQ�YLUWXDO�WHDPV��
7KH�SRWHQWLDO� UROH� RI�.06� �-RXUQDO� RI�
WKH� $PHULFDQ� 6RFLHW\� IRU� ,QIRUPDWLRQ�
6FLHQFH�DQG�7HFKQRORJ\�������� �������
�����

$OGDPHQ�� +� �� 'XQFDQ�� .� �� .HOO\�� 6� ��
0F1DPDUD�� 5� �� DQG�1DJHO�� 6� � ������ ��
$XGLW�FRPPLWWHH�FKDUDFWHULVWLFV�DQG�ILUP�
SHUIRUPDQFH�GXULQJ�WKH�JOREDO�ILQDQFLDO�
FULVLV� �$FFRXQWLQJ�DQG�)LQDQFH������� ��
���������

$OGULFK�� +� � � ����� � � 2UJDQL]DWLRQV� DQG�
HQYLURQPHQWV� 6WDQIRUG�� &DOLIRUQLD��
6WDQIRUG�8QLYHUVLW\�3UHVV��

$OLF�� 0� �� DQG� 5XVMDQ�� %� � � ����� ��
&RQWULEXWLRQ� RI� WKH� ,62 ����� LQWHUQDO�
DXGLW� WR� EXVLQHVV� SHUIRUPDQFH��
,QWHUQDWLRQDO� -RXUQDO� RI� 4XDOLW\� DQG�
5HOLDELOLW\� 0DQDJHPHQW�� ��� �� �� ����
����

$QGHUVRQ�� 5� �� 'XUX�� $� �� DQG� 5HHE�� '��
������ � �)RXQGHUV��+HLUV��DQG�&RUSRUDWH�
2SDFLW\�LQ�WKH�8QLWHG�6WDWHV� �-RXUQDO�RI�
)LQDQFLDO�(FRQRPLFV����� ���±����

$QGUHZV��/� � ������� �*UHHQVSDQ�&RQFHGHV�
(UURU�RQ�5HJXODWLRQ� �1HZ�<RUN�7LPHV��
5HWULHYHG�RQ�'HFHPEHU�����������

$UPVWURQJ�� � 6� �� DQG�2YHUWRQ�� 6� � ������ ��
(VWLPDWLQJ� QRQUHVSRQVH� ELDV� LQ� PDLO�
VXUYH\V��-RXUQDO�RI�PDUNHWLQJ�UHVHDUFK��
��������

%DODVXEUDPDQLDQ��1� ��DQG�/HH��-� � ������ ��
)LUP�DJH�DQG�LQQRYDWLRQ��,QGXVWULDO�DQG�
&RUSRUDWH�&KDQJH�������������������

%DOORX�� %� �� DQG� +HLWJHU�� '� � � ����� � � $�
EXLOGLQJ� EORFN� DSSURDFK� IRU�
LPSOHPHQWLQJ� &262
V� HQWHUSULVH� ULVN�
PDQDJHPHQW� � LQWHJUDWHG� IUDPHZRUN��
0DQDJHPHQW� $FFRXQWLQJ� 4XDUWHUO\��
�����������

%DNKWLDUL��6����������5LVN�0DQDJHPHQW��$�
3RZHUIXO� ,QVWUXPHQW� IRU� 6XVWDLQDEOH�
'HYHORSPHQW� � 2,'$� ,QWHUQDWLRQDO�
-RXUQDO� RI� 6XVWDLQDEOH� 'HYHORSPHQW��
��������������

%DUDF�� .� �� DQG� 9DQ� 6WDGHQ�� 0� � ����� ��
,QWHUQDO� DXGLWLQJ� DV� D� FRUSRUDWH�
JRYHUQDQFH�PHFKDQLVP� �$�FRPSDULVRQ�
EHWZHHQ�SXEOLF�VHFWRU�DQG�SULYDWH�VHFWRU�
IXQFWLRQV� � $IULFDQ� -RXUQDO� RI� 3XEOLF�
$IIDLUV����������������

%DUWRQ��7� � ��6KHQNLU��:� � ��DQG�:DONHU��3��
� ����� � � 0DNLQJ� HQWHUSULVH� ULVN�
PDQDJHPHQW�SD\�RII��8.��)7�3UHVV�

%HDVOH\��0���%UDQVRQ��%���DQG�+DQFRFN��%��
������ � �$UH�\RX� LGHQWLI\LQJ�\RXU�PRVW�
VLJQLILFDQW� ULVNV"� � 6WUDWHJLF� )LQDQFH��
�������������

%HGDUG�� -� �� +RLWDVK�� 8� �� DQG� +RLWDVK�� 5��
� ����� � � $XGLW� SULFLQJ� DQG� LQWHUQDO�
FRQWURO� GLVFORVXUHV� DPRQJ� QRQ�
DFFHOHUDWHG� ILOHUV� � 5HVHDUFK� LQ�
$FFRXQWLQJ�5HJXODWLRQ��������������

%HQMDPLQ��-� � ������ � � ,QWHUQDO�&RQWURO�DQG�
)UDXG� 3UHYHQWLRQ� � 7KH� $FFRXQW¶ V�
3HUVSHFWLYH�� $FFRXQWDQF\� 1HZV�
3XEOLFDWLRQ�� 7UDLQLQJ� $UP� RI� $1$1��
-RXUQDO�RI�6WUDWHJ\�������������

%ODFN� (� ��DQG�/\QFK��0� � ������ � �+RZ�WR�
FRPSHWH� � WKH� LPSDFW� RI� ZRUNSODFH�
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SUDFWLFHV�DQG�LQIRUPDWLRQ�WHFKQRORJ\�RQ�
SURGXFWLYLW\� �5HYLHZ�RI�(FRQRPLFV�DQG�
6WDWLVWLFV�����������������

%U\HU��5� � ������ � �$FFRXQWLQJ�DQG�FRQWURO�
RI� WKH� ODERU� SURFHVV� � &ULWLFDO�
3HUVSHFWLYHV�RQ�$FFRXQWLQJ�������������
����

%XVKPDQ��0� ��3LRWURVNL��'� ��DQG�6PLWK��-��
� ����� � � :KDW� GHWHUPLQHV� FRUSRUDWH�
WUDQVSDUHQF\" -RXUQDO� RI� $FFRXQWLQJ�
5HVHDUFK�����������������

&DPHURQ�� 6� �� DQG� 4XLQQ�� (� � � ����� ��
'LDJQRVLQJ� DQG� FKDQJLQJ�
RUJDQL]DWLRQDO� FXOWXUH� � %DVHG� RQ� WKH�
FRPSHWLQJ�YDOXHV�IUDPHZRUN���+DERNHQ��
1-��-RKQ�:LOH\�	�6RQV��,QF�

&DUFHOOR�� 9� �� +HUPDQVRQ�� 5� �� DQG�
5DJKXQDQGDQ�� .� � � ����� � � )DFWRUV�
DVVRFLDWHG�ZLWK�8�6� �SXEOLF�FRPSDQLHV¶�
LQYHVWPHQW� LQ� LQWHUQDO� DXGLWLQJ��
$FFRXQWLQJ�+RUL]RQV�����������±���

&DUH\��3���6XEUDPDQLDP��1���DQG�&KLQJ��:��
� ����� � � ,QWHUQDO� DXGLW� RXWVRXUFLQJ� LQ�
$XVWUDOLD� �$FFRXQWLQJ�DQG�)LQDQFH�������
������

&DUPHOL��$� ��DQG�7LVKOHU��$� � ������ � �7KH�
UHODWLRQVKLSV� EHWZHHQ� LQWDQJLEOH�
RUJDQL]DWLRQDO� HOHPHQWV� DQG�
RUJDQL]DWLRQDO� SHUIRUPDQFH� � 6WUDWHJLF�
0DQDJHPHQW� -RXUQDO�� ��� ��� �� �����
�����

&KDQJ��,���7VDL� )���6KLK��+���DQG�+ZDQJ��/��
� ����� � 7KH� GHYHORSPHQW� RI� DXGLW�
GHWHFWLRQ�ULVN�DVVHVVPHQW�V\VWHP��8VLQJ�
WKH� IX]]\� WKHRU\� DQG� DXGLW� ULVN�PRGHO��
([SHUW�6\VWHPV�ZLWK�$SSOLFDWLRQV���������
����������

&KRL��%� �DQG�/HH��+� � ������ � �.QRZOHGJH�
PDQDJHPHQW� VWUDWHJ\� DQG� LWV� OLQN� WR�
NQRZOHGJH� FUHDWLRQ� SURFHVV� � ([SHUW�
6\VWHPV�ZLWK�$SSOLFDWLRQV������� ������
����

&KRQJ�� .� �� (JJOHWRQ�� 5� �� DQG� /HRQJ�� .��
� ����� � � 7KH� LPSDFW� RI� PDUNHW�
FRPSHWLWLRQ�DQG�EXGJHWDU\�SDUWLFLSDWLRQ�
RQ� SHUIRUPDQFH� DQG� MRE� VDWLVIDFWLRQ� � D�
UHVHDUFK� QRWH� � 7KH� %ULWLVK� DFFRXQWLQJ�
UHYLHZ�����������������

&LFFRQH��%����������)UDXG�'HWHFWLRQ�/HDGV�
WR� %HWWHU� 5LVN� $VVHVVPHQW� %DQN�
7HFKQRORJ\�1HZV� �������������

&RDG�� $� �� 6HJDUUD�� $� �� DQG� 7HUXHO�� 0��
������ � �/LNH�PLON�RU�ZLQH� �'RHV� ILUP�
SHUIRUPDQFH� LPSURYH� ZLWK� DJH"�
6WUXFWXUDO� &KDQJH� DQG� (FRQRPLF�
'\QDPLFV��������������

&RKHQ��-� ��&RKHQ��3� ��:HVW��*� ��DQG�$LNHQ��
6� � � ����� � � $SSOLHG� PXOWLSOH�
UHJUHVVLRQ� FRUUHODWLRQ� DQDO\VLV� IRU� WKH�
EHKDYLRUDO� VFLHQFHV� � �UG (G� � 1-��
/DZUHQFH�(UOEDXP�$VVRFLDWLRQ�,QF�

&RUDP��3� ��)HUJXVRQ��&� ��DQG�0RURQH\��5��
� ����� � � ,QWHUQDO� DXGLW�� DOWHUQDWLYH�
LQWHUQDO�DXGLW�VWUXFWXUHV�DQG�WKH�OHYHO�RI�
PLVDSSURSULDWLRQ� RI� DVVHWV� IUDXG��
$FFRXQWLQJ� DQG� )LQDQFH�� ��� �� �� ����
����

'D\�� 0� �� 0DJQDQ�� *� �� :HEE�� 0� �� DQG�
+XJKHV��-����������6WUDWHJ\�UHODWLRQVKLS��
6XSSO\ &KDLQ� 0DQDJHPHQW� 5HYLHZ��
$SULO��������

'H� %RHU�� 0� �� 9DQ� 'HQ� %RVFK�� $� � DQG�
9ROEHUGD�� :� � � ����� � � 0DQDJLQJ�
RUJDQL]DWLRQDO�NQRZOHGJH�LQWHJUDWLRQ�LQ�
WKH� HPHUJLQJ� PXOWLPHGLD� FRPSOH[��
-RXUQDO�RI�0DQDJHPHQW�6WXGLHV������� ��
��������

'H/RDFK��:����������(QWHUSULVH�ZLGH�5LVN�
0DQDJHPHQW� � 6WUDWHJLHV� IRU� /LQNLQJ�
5LVN� DQG� 2SSRUWXQLW\� � /RQGRQ�� 8.��
)LQDQFLDO�7LPHV�

'R\OH��-� ��*H��:� ��DQG�0F9D\��6� � ������ ��
'HWHUPLQDQWV RI�ZHDNQHVVHV� LQ� LQWHUQDO�
FRQWURO�RYHU�ILQDQFLDO�UHSRUWLQJ��-RXUQDO�
RI� $FFRXQWLQJ� DQG� (FRQRPLFV�� ��� �� ��
��������

'XJJDQ��.����������'HVLJQ�IRU�2SHUDWLRQDO�
([FHOOHQFH��$�%UHDNWKURXJK�6WUDWHJ\�IRU�
%XVLQHVV�*URZWK��0F*UDZ�+LOO��

(GZDUGV��5� �������� �$�KLVWRU\ RI�ILQDQFLDO�
DFFRXQWLQJ��1<��5RXWOHGJH�

(QGRUI��&� � ������ � �2XWVRXUFLQJ�6HFXULW\��
7KH� QHHG�� WKH� ULVNV�� WKH� SURYLGHUV�� DQG�
WKH� SURFHVV� � ,QIRUPDWLRQ� 6\VWHPV�
6HFXULW\���������������

)DPD�� )� �� DQG� )UHQFK�� 5� � � ����� ��
0XOWLIDFWRU�H[SODQDWLRQV�RI�DVVHW�SULFLQJ�
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DQRPDOLHV� � 7KH� -RXUQDO� RI� )LQDQFH��
�������������

)DUEHU�� %� � � ����� � � 5HVWRULQJ� WUXVW� DIWHU�
IUDXG� � 'RHV� FRUSRUDWH� JRYHUQDQFH�
PDWWHU"�7KH�$FFRXQWLQJ�5HYLHZ������� ��
��������

)LQFK��-����������7ZHQW\�ILYH�SHRSOH�DW�WKH�
KHDUW� RI� WKH�PHOWGRZQ� �7KH�*XDUGLDQ��
5HWULHYHG�RQ����-DQXDU\������

)LWRXVVL��'���DQG�*XUED[DQL��9����������,7�
RXWVRXUFLQJ� FRQWUDFWV� DQG� SHUIRUPDQFH�
PHDVXUHPHQW� � ,QIRUPDWLRQ� 6\VWHPV�
5HVHDUFK������������������

)UDQFR� 6DQWRV�� 0� �� /XFLDQHWWL�� /� �� DQG�
%RXUQH�� 0� � � ����� � &RQWHPSRUDU\�
SHUIRUPDQFH� PHDVXUHPHQW� V\VWHPV� � $�
UHYLHZ� RI� WKHLU� FRQVHTXHQFHV� DQG� D�
IUDPHZRUN� IRU� UHVHDUFK� � 0DQDJHPHQW�
$FFRXQWLQJ�5HVHDUFK����������������

)UHGULFNVRQ��7���������'HFHPEHU�����������
ELOOLRQ�PLVVLQJ�IURP�XQL�EDQN�DFFRXQWV��
�� DUUHVWHG� � %DQJNRN� 3RVW� � 5HWULHYHG
$XJXVW� ���� ������ IURP�
KWWS���ZZZ�EDQJNRNSRVW�FRP�OHDUQLQJ�O
HDUQLQJ� IURP� QHZV� ������� �� ���
ELOOLRQ� PLVVLQJ� IURP� XQL� EDQN�
DFFRXQWV���DUUHVWHG

)ULJR� /��DQG�$QGHUVRQ��-����������6WUDWHJLF�
ULVN� PDQDJHPHQW� � $� IRXQGDWLRQ� IRU�
LPSURYLQJ� HQWHUSULVH� ULVN� PDQDJHPHQW�
DQG� JRYHUQDQFH� � -RXUQDO� RI� &RUSRUDWH�
$FFRXQWLQJ�DQG�)LQDQFH���������������

)URVW��6��DQG�=KRX��&����������5DQG'� FR�
SUDFWLFH� DQG� µ UHYHUVH¶ � NQRZOHGJH�
LQWHJUDWLRQ� LQ� PXOWLQDWLRQDO� ILUPV��
-RXUQDO� RI� ,QWHUQDWLRQDO� %XVLQHVV�
6WXGLHV�����������������

*DEELRQHWD�� &� � � ����� � � 7KH� )DLOXUH� RI�
3URIHVVLRQDO� 1HWZRUNV� WR� 'HWHFW� DQG�
([SRVH�&RUSRUDWH�&RUUXSWLRQ� �$FDGHP\�
RI�0DQDJHPHQW���� ������

*DYHQWD�� -� ��DQG�0F*HH��5� � ������ � �7KH�
LPSDFW� RI� WUDQVSDUHQF\� DQG�
DFFRXQWDELOLW\� LQLWLDWLYHV� �'HYHORSPHQW�
3ROLF\�5HYLHZ��������������

*ODVV�� -� � ������ � �&LWL]HQ� SDUWLFLSDWLRQ� LQ�
SODQQLQJ� � WKH� UHODWLRQVKLS� EHWZHHQ�
REMHFWLYHV�DQG�WHFKQLTXHV� -RXUQDO�RI�WKH�
$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ� ������ ��
���±����

*UHHQZRRG�� 0� � � ����� � � 6WDNHKROGHU�
(QJDJHPHQW� � %H\RQG� WKH� 0\WK� RI�
&RUSRUDWH� UHVSRQVLELOLW\� � -RXUQDO� RI�
%XVLQHVV�(WKLFV��������������

*UHHQZRRG��0� � DQG�9DQ� %XUHQ� ,,,� +� � -��
������ � �7UXVW�DQG�6WDNHKROGHU�7KHRU\��
7UXVWZRUWKLQHVV� LQ� WKH� 2UJDQL]DWLRQ�
6WDNHKROGHU� 5HODWLRQVKLS� � -RXUQDO� RI�
%XVLQHVV�(WKLFV��������������

*UHLQHU��%� ��2FNHQIHOV��$� ��DQG�:HUQHU��3��
� ����� � � :DJH� WUDQVSDUHQF\� DQG�
SHUIRUPDQFH� �$�UHDO�HIIRUW�H[SHULPHQW��
(FRQRPLFV�/HWWHUV������������������

*XSWD��$��DQG�:LQWHU��6����������'\QDPLF�
&DSDELOLWLHV� RI� WKH� )LUP� DQG� 6WUDWHJLF�
&KDQJH� � 3DSHU� WR� EH� SUHVHQWHG� DW� WKH�
6XPPHU� &RQIHUHQFH� ����� RQ� &%6� �
&RSHQKDJHQ� %XVLQHVV� 6FKRRO�� 6ROEMHUJ�
3ODGV� ��� '.����� )UHGHULNVEHUJ��
'(10$5.��-XQH����� ���������

+DJHQ�� -� �� DQG� &KRH�� 6� � ����� � 7UXVW� LQ�
-DSDQHVH� LQWHUILUP� UHODWLRQV��
,QVWLWXWLRQDO�VDQFWLRQV�PDWWHU� �$FDGHP\�
RI�0DQDJHPHQW�5HYLHZ� ������������

+DLPHV�� <� � � ����� � � 5LVN� PRGHOLQJ��
DVVHVVPHQW��DQG�PDQDJHPHQW��9RO���� ��
-RKQ�:LOH\�DQG�6RQV�

+DLPHV�� <� � � ����� � � 5LVN� PRGHOLQJ��
DVVHVVPHQW�� DQG� PDQDJHPHQW� � �UG (G��
+DERNHQ�� 1HZ� -HUVH\� � -RKQ�:LOH\� 	�
6RQV��,QF�

+DLU��)���&HOVL��:���0RQH\��+���6DPRXHO��3���
DQG� 3DJH�� -� � � ����� � � (VVHQWLDOV� RI�
EXVLQHVV�UHVHDUFK�PHWKRGV��0(�6KDUSH�

+DQFRFN� ,� �� $OOHQ� *� �� %RVFR� $� ��
0F'DQLHO�� 5� �� DQG� 3LHUFH�� $� � � ����� ��
0HWD� DQDO\WLF� UHYLHZ� RI� HPSOR\HH�
WXUQRYHU� DV� D� SUHGLFWRU� RI� ILUP�
SHUIRUPDQFH� � -RXUQDO� RI� 0DQDJHPHQW��
���������������

+DZNHV� &� ��DQG $GDPV��%� � ������ � 7RWDO�
TXDOLW\� PDQDJHPHQW� DQG� WKH� LQWHUQDO�
DXGLW� � HPSLULFDO� HYLGHQFH� �0DQDJHULDO�
$XGLWLQJ�-RXUQDO���������������

+HOIDW� (� �� DQG� 5DXELWVFKHN� 5� � � ����� �
3URGXFW� VHTXHQFLQJ� � FR� HYROXWLRQ� RI�
NQRZOHGJH��FDSDELOLWLHV�DQG�SURGXFWV��,Q�
7XFN� -)(� &RQWHPSRUDU\� &RUSRUDWH�
*RYHUQDQFH�&RQIHUHQFH��
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,WWQHU�� '� �� DQG� /DUFNHU�� )� � ������ � �7RWDO�
TXDOLW\� PDQDJHPHQW� DQG� WKH� FKRLFH� RI�
LQIRUPDWLRQ� DQG� UHZDUG� V\VWHPV��
-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK���±���

-DLQ�� $� �� DQG� .LQL�� 2� � � ����� � �9HQWXUH�
FDSLWDOLVW�SDUWLFLSDWLRQ�DQG�WKH�SRVWဨLVVXH�
RSHUDWLQJ� SHUIRUPDQFH� RI� ,32� ILUPV��
0DQDJHULDO� DQG� 'HFLVLRQ� (FRQRPLFV��
���������������

-HUPLDV��-� �DQG�6HWLDZDQ��7� � ������ � �7KH�
PRGHUDWLQJ� HIIHFWV� RI� KLHUDUFK\� DQG�
FRQWURO� V\VWHPV� RQ� WKH� UHODWLRQVKLS�
EHWZHHQ� EXGJHWDU\� SDUWLFLSDWLRQ� DQG�
SHUIRUPDQFH� �7KH�,QWHUQDWLRQDO�-RXUQDO�
RI�$FFRXQWLQJ�����������������

.DSODQ��5� �6� �DQG�1RUWRQ��'� �3� � ������ ��
6WUDWHJ\� PDSV� � &RQYHUWLQJ� LQWDQJLEOH�
DVVHWV� LQWR� WDQJLEOH�RXWFRPHV� �+DUYDUG�
%XVLQHVV�3UHVV�

.LQJ��$� ��/HQR[��0� �-� �DQG�%DUQHWW��0� �/��
� ����� � � 6WUDWHJLF� UHVSRQVHV� WR� WKH�
UHSXWDWLRQ� FRPPRQV� SUREOHP��
2UJDQL]DWLRQV�� SROLF\� DQG� WKH� QDWXUDO�
HQYLURQPHQW�� ,QVWLWXWLRQDO�DQG�VWUDWHJLF�
SHUVSHFWLYHV����������

.RHOOLQJHU�� 3� � � ����� � � 7KH� UHODWLRQVKLS�
EHWZHHQ� WHFKQRORJ\�� LQQRYDWLRQ�� DQG�
ILUP�SHUIRUPDQFH²(PSLULFDO� HYLGHQFH�
IURP� H� EXVLQHVV� LQ� (XURSH� � 5HVHDUFK�
3ROLF\�������������������

.UXPPHFN��6����������7KH�UROH�RI�HWKLFV�LQ�
IUDXG� SUHYHQWLRQ� � D� SUDFWLWLRQHU¶ V�
SHUVSHFWLYH� � %XVLQHVV� (WKLFV� � $�
(XURSHDQ�5HYLHZ����������������

.XWQHU��0� ��1DFKWVKHLP�&� �-� �DQG�1HWHU�-��
� ����� � � $SSOLHG� /LQHDU� 6WDWLVWLFDO�
0RGHOV����WK (G����1<��0F*UDZ�+LOO�

/D�3RUWD��5���/RSH]�'H�6LODQH��)���6KOHLIHU��
$���DQG�9LVKQ\��:����������7UXVW�LQ�ODUJH�
RUJDQL]DWLRQV� � ,QWHUDFWLRQ� RI� (FRQRPLF�
,QVWLWXWLRQ�DQG�7KHRU\����������������

/DQQX]]L�� $O� � � ����� � � 6WDNHKROGHU� WUXVW��
+RZ� GR� ,� JHW� LW"�(QYLURQPHQW� 4XDOLW\�
0DQDJHPHQW����������������

/DZVKH�� &� � +� � � ����� � � $� TXDQWLWDWLYH�
DSSURDFK�WR�FRQWHQW�YDOLGLW\���3HUVRQQHO�
SV\FKRORJ\�����������������

/HRQDUG��'��DQG�5RGQH\�0F$GDP����������
7KH� UROH� RI� WKH� EXVLQHVV� H[FHOOHQFH�
PRGHO� LQ� RSHUDWLRQDO� DQG� VWUDWHJLF�

GHFLVLRQ� PDNLQJ� � 0DQDJHPHQW�
'HFLVLRQ� ��������������

/L��+� ��0HQJ��/� ��:DQJ��4� ��DQG�=KRX��/��
$� � � ����� � � 3ROLWLFDO� FRQQHFWLRQV��
ILQDQFLQJ� DQG� ILUP� SHUIRUPDQFH��
(YLGHQFH� IURP� &KLQHVH� SULYDWH� ILUPV��
-RXUQDO� RI� 'HYHORSPHQW� (FRQRPLFV�
���������������

/LQ��&� ��DQG�7VHQJ��+� ���������,GHQWLI\LQJ�
WKH� SLYRWDO� UROH� RI� SDUWLFLSDWLRQ�
VWUDWHJLHV� DQG� LQIRUPDWLRQ� WHFKQRORJ\�
DSSOLFDWLRQ�IRU�VXSSO\�FKDLQ�H[FHOOHQFH��
,QGXVWULDO� 0DQDJHPHQW� DQG� 'DWD�
6\VWHPV������������������

/LQV�� .� �� 6HUYDHV�� +� �� DQG� 7DPD\R�� $��
������� �6RFLDO�&DSLWDO��7UXVW��DQG�)LUP�
3HUIRUPDQFH�GXULQJ�WKH�)LQDQFLDO�&ULVLV
� (&*,�� )LQDQFH� :RUNLQJ� 3DSHU� 1R��
���� ����� � � 5HWULHYHG� 'HFHPEHU� ����
�����IURP�
KWWS���VVUQ�FRP�DEVWUDFW �������

/LX�� &� � ������ � �0XOWL� LWHP�PHDVXUHV� � ,Q�
*LYHQ��0���(G����7KH�6DJH�HQF\FORSHGLD�
RI�VRFLDO�VFLHQFH�UHVHDUFK�PHWKRGV �SS��
�����������/RV�$QJOHOHV��6DJH�

/RGHUHU��)���DQG�:DHOFKOL��8����������)LUP�
DJH� DQG� SHUIRUPDQFH� � $YDLODEOH� DW�
6651���������

/XPSNLQ�� 7� �� DQG� 'HVV� *� � � ����� ��
&ODULI\LQJ� WKH� HQWUHSUHQHXULDO�
RULHQWDWLRQ� FRQVWUXFW� DQG� OLQNLQJ� LW� WR�
SHUIRUPDQFH� �$FDGHP\�RI�0DQDJHPHQW�
5HYLHZ�����������������

0DFKHU�� 7� �� DQG� 0RZHU\�� &� � � ����� ��
0HDVXULQJ� G\QDPLF� FDSDELOLWLHV��
SUDFWLFHV� DQG� SHUIRUPDQFH� LQ�
VHPLFRQGXFWRU� PDQXIDFWXULQJ� � %ULWLVK�
-RXUQDO�RI�0DQDJHPHQW�����V����������

0DMXPGDU��.� � ������ � �7KH�LPSDFW�RI�VL]H�
DQG� DJH� RQ� ILUP� OHYHO� SHUIRUPDQFH��
VRPH� HYLGHQFH� IURP� ,QGLD� � 5HYLHZ� RI�
,QGXVWULDO�2UJDQL]DWLRQ�����������������

0F(YLO\��%� ��3HUURQH��9� ��DQG�=DKHHU��$��
��������7UXVW�DV�DQ�RUJDQL]LQJ�SULQFLSOH��
2UJDQL]DWLRQ�6FLHQFH�������������± ����

0F1DEE��5��DQG�:KLWILHOG��.����������7KH�
LPSDFW� RI� ILQDQFLDO� SDUWLFLSDWLRQ� DQG�
HPSOR\HH� LQYROYHPHQW� RQ� ILQDQFLDO�
SHUIRUPDQFH� � 6FRWWLVK� -RXUQDO� RI�
3ROLWLFDO�(FRQRP\�����������������
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0F1DPHH��'���DQG�6HOLP��0����������5LVN�
0DQDJHPHQW� � &KDQJLQJ� WKH� ,QWHUQDO�
$XGLWRU¶V�3DUDGLJP��$OWDPRQWH�6SULQJV��
)/� � 7KH� ,QVWLWXWH� RI� ,QWHUQDO� $XGLWRUV�
5HVHDUFK�)RXQGDWLRQ��

0RQWDJXH���$����������(VVHQWLDOV�RI�RQOLQH�
SD\PHQW� VHFXULW\� DQG� IUDXG� SUHYHQWLRQ�
������+RERNHQ��1-��-RKQ�:LOH\�	�6RQV��
,QF�

0RUULOO��&���DQG�0RUULOO��-����������,QWHUQDO�
DXGLWRUV� DQG� WKH� H[WHUQDO� DXGLW� � D�
WUDQVDFWLRQ�FRVW�SHUVSHFWLYH��0DQDJHULDO�
$XGLWLQJ�-RXUQDO�������������������

0\HUV��6���DQG�1��0DMOXI����������&RUSRUDWH�
)LQDQFLQJ� DQG� ,QYHVWPHQW� 'HFLVLRQV�
:KHQ� )LUPV� +DYH� ,QIRUPDWLRQ� WKDW�
,QYHVWRUV� 'R� 1RW� +DYH� � -RXUQDO� RI�
)LQDQFLDO�(FRQRPLFV������������±����

1LFNHUVRQ��$� ��DQG�=HQJHU� 5� � ������ � �$�
NQRZOHGJH� EDVHG� WKHRU\� RI� WKH� ILUP²
7KH� SUREOHP� VROYLQJ� SHUVSHFWLYH��
2UJDQL]DWLRQ�VFLHQFH�����������������

1RQDND��,� � ������ � �$�'\QDPLF�7KHRU\�RI�
2UJDQL]DWLRQDO� .QRZOHGJH� &UHDWLRQ��
2UJDQL]DWLRQ�6FLHQFH��������������

1XQQDOO\��&����������3V\FKRPHWULF�7KHRU\��
1HZ�<RUN��1<��0F*UDZ�+LOO�

2VERUQH�� '� � � ����� � � 7UDQVSDUHQF\� DQG�
DFFRXQWDELOLW\� UHFRQVLGHUHG� � -RXUQDO�RI�
)LQDQFLDO�&ULPH�����������������

3DYORX� $� �� DQG� (O� 6DZ\�� $� � � ����� ��
8QGHUVWDQGLQJ� WKH�HOXVLYH�EODFN�ER[�RI�
G\QDPLF�FDSDELOLWLHV��'HFLVLRQ�6FLHQFHV��
���������������

3HQQR��&����������,QIRUPDWLRQ�4XDOLW\�DQG�
9ROXQWDU\� 'LVFORVXUH� � 7KH� $FFRXQWLQJ�
5HYLHZ����������

3HQQ\ZHOO� 3� � ������ � �7UDQVSDUHQF\�� ULVN�
DQG� PDQDJHULDO� DFWLRQV� � 'RFWRUDO�
GLVVHUWDWLRQ��*HRUJDL�6WDWH�8QLYHUVLW\�

3HQURVH�� 7� � � ����� � � 7KH� 7KHRU\� RI� WKH�
*URZWK�RI�WKH�)LUP���UG (G��1<��2[IRUG�
XQLYHUVLW\�SUHVV�

3p]LHU�� -� � � ����� � � $SSOLFDWLRQ� EDVHG�
ILQDQFLDO� ULVN� DJJUHJDWLRQ� PHWKRGV��
8QLYHUVLW\� RI� 5HDGLQJ� � ,60$� &HQWUH�
'LVFXVVLRQ�3DSHUV�LQ�)LQDQFH��������

3RUWHU�� /� � � ����� � � )RUHFDVWLQJ� DQG�
PDQDJHPHQW� RI� WHFKQRORJ\� �9RO� � ��� ��
-RKQ�:LOH\�DQG�6RQV�

3RUWHU��(����������6WUDWHJ\�DQG�WKH�,QWHUQHW��
+DUYDUG�%XVLQHVV�5HYLHZ���������������

����������&RPSHWLWLYH�DGYDQWDJH�RI�
QDWLRQV� � FUHDWLQJ� DQG� VXVWDLQLQJ�
VXSHULRU� SHUIRUPDQFH� � 1HZ� <RUN��
6LPRQ�DQG�6FKXVWHU�,QF��

3RVW��-� ��3UHVWRQ��/� ��DQG�6DFKV��6� � ������ ��
5HGHILQLQJ� WKH� &RUSRUDWLRQ��
6WDNHKROGHU� 0DQDJHPHQW� DQG�
RUJDQL]DWLRQDO� :HDOWK� � 5HGZRRG��
6WDQIRUG�8QLYHUVLW\�3UHVV�

3UDZLWW�� )� �� 6KDUS�� <� �� DQG� :RRG�� $��
������ � � ,QWHUQDO�$XGLW�2XWVRXUFLQJ�DQG�
WKH� 5LVN� RI� 0LVOHDGLQJ� RU� )UDXGXOHQW�
)LQDQFLDO� 5HSRUWLQJ� � 'LG� 62;� *HW� ,W�
:URQJ" &RQWHPSRUDU\� $FFRXQWLQJ�
5HVHDUFK� �����������������

3ULFHZDWHUKRXVH&RRSHUV��3:&�����������$�
SUDFWLFDO�JXLGH�WR�ULVN�DVVHVVPHQW��+RZ�
SULQFLSOHV� EDVHG� ULVN� DVVHVVPHQW�
HQDEOHV� RUJDQL]DWLRQV� WR� WDNH� WKH� ULJKW�
ULVNV��1<��3ULFH:DWHUKRXVH&RRSHU�

4XLQQ�� %� � ������ � �6WUDWHJLF� RXWVRXUFLQJ��
OHYHUDJLQJ� NQRZOHGJH� FDSDELOLWLHV��
6ORDQ�0DQDJHPHQW�5HYLHZ��������������

5DPDPRRUWL��6� � ������ � � ,QWHUQDO�DXGLWLQJ��
KLVWRU\�� HYROXWLRQ�� DQG� SURVSHFWV� � 7KH�
,QVWLWXWH� RI� ,QWHUQDO� $XGLWRUV� 5HVHDUFK�
)RXQGDWLRQ�������

5DPLUH]� %OXVW�� 6� � � ����� � � ,PSURYLQJ�
*RYHUQDQFH� DQG� 2YHUVLJKW� WKURXJK�
2XWVRXUFHG�,QWHUQDO�$XGLW��$VVRFLDWLRQV�
1RZ��������������

5DPRV��0����������$XGLWRUV¶�UHVSRQVLELOLW\�
IRU� IUDXG� GHWHFWLRQ� � -RXUQDO� RI�
$FFRXQWDQF\����������������

5DZOLQV� /� � � ����� � � 0HDVXULQJ� WKH�
UHODWLRQVKLS� EHWZHHQ� RUJDQL]DWLRQDO�
WUDQVSDUHQF\�DQG�HPSOR\HH�WUXVW��3XEOLF�
5HODWLRQV�-RXUQDO�������������

5HGGLQJ��6����������)LUP�VL]H�DQG�GLYLGHQG�
SD\RXWV� � -RXUQDO� RI� )LQDQFLDO�
,QWHUPHGLDWLRQ����������������

5RJHUVRQ�5HYHOO��3� � ������ � �3DUWLFLSDWLRQ�
DQG� SHUIRUPDQFH� LQ� LQWHUQDWLRQDO�
EXVLQHVV�PHHWLQJV� �(1JOLVK�IRU�6SHFLILF�
3XUSRVHV�����������������

5RWK��)����������7KH�HIIHFW�RI�WKH�ILQDQFLDO�
FULVLV� RQ� V\VWHPLF� WUXVW� � ,QWHU�
(FRQRPLFV�����������������



ʹ͵

5RWKDHUPHO�� 7� �� DQG� 'HHGV�� /� � � ����� ��
([SORUDWLRQ�DQG�H[SORLWDWLRQ�DOOLDQFHV�LQ�
ELRWHFKQRORJ\��D�V\VWHP�RI�QHZ�SURGXFW�
GHYHORSPHQW� � 6WUDWHJLF� 0DQDJHPHQW�
-RXUQDO�����������������

5RWKDHUPHO�� 7� �� +LWW�� $� � DQG� -REH�� $��
� ����� � � %DODQFLQJ� YHUWLFDO� LQWHJUDWLRQ�
DQG� VWUDWHJLF� RXWVRXUFLQJ� � HIIHFWV� RQ�
SURGXFW� SRUWIROLR�� SURGXFW� VXFFHVV�� DQG�
ILUP� SHUIRUPDQFH� � 6WUDWHJLF�
0DQDJHPHQW�-RXUQDO����� ����±�������

6DODPHK��5���$O�:HVKDK��*���$O�1VRXU��0��
DQG�$O�+L\DUL�� $� � ������ � �$OWHUQDWLYH�
,QWHUQDO�$XGLW�6WUXFWXUHV�DQG�3HUFHLYHG�
(IIHFWLYHQHVV�RI�,QWHUQDO�$XGLW�LQ�)UDXG�
3UHYHQWLRQ� � (YLGHQFH� IURP� -RUGDQLDQ�
%DQNLQJ� ,QGXVWU\� � &DQDGLDQ� 6RFLDO�
6FLHQFH��������������

6DUVWHGW��0� �� DQG�:LOF]\QVNL�� 3� � ������ ��
0RUH�IRU�OHVV"�$�FRPSDULVRQ�RI�VLQJOH�
LWHP� DQG� PXOWL� LWHP� PHDVXUHV� � 'LH�
%HWULHEVZLUWVFKDIW�������������

6HPLQRJRYDV��%� ��DQG�5XSV\V��5� � ������ ��
&UHDWLQJ�6WUDWHJ\�PDSV�IRU�,QWHUQDO�DXGLW�
DFWLYLW\� LQ� WKH� FRQWH[W� RI� %6&��
0DQDJHPHQW� RI� 2UJDQL]DWLRQV��
6\VWHPDWLF�5HVHDUFK��������������

6HUDILQL��5� �� 6XPQHUV��(� ��$SRVWRORX��%� ��
DQG�/DIOHXU��/� � ������ � �$�IUHVK�ORRN�DW�
FRVRXUFLQJ� � ,QWHUQDO� $XGLWRU��
���2FWREHU�����±���

6KDLNK��0� � ������ � �(�FRPPHUFH� LPSDFW��
HPHUJLQJ� WHFKQRORJ\� HOHFWURQLF�
DXGLWLQJ� �0DQDJHULDO�$XGLWLQJ�-RXUQDO��
���������������

6KLOOHU��-� � ������ � �7KH�VXESULPH�VROXWLRQ��
+RZ� WRGD\
V� JOREDO� ILQDQFLDO FULVLV�
KDSSHQHG��DQG�ZKDW�WR�GR�DERXW�LW� �1HZ�
-HUVH\��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

6LPDQJXQVRQJ��5� � ������ � �7KH�,PSDFW�RI�
,QWHUQDO� &RQWURO� (IIHFWLYHQHVV� DQG�
,QWHUQDO� $XGLW� 5ROH� WRZDUG� WKH�
3HUIRUPDQFH� RI� /RFDO� *RYHUQPHQW��
5HVHDUFK� -RXUQDO� RI� )LQDQFH� DQG�
$FFRXQWLQJ��������������

6WLJOLW]�� (� � � ����� � � ,QIRUPDWLRQ� DQG� WKH�
FKDQJH� LQ� WKH� SDUDGLJP� LQ� HFRQRPLFV��
SDUW����7KH�$PHULFDQ�(FRQRPLVW�������

6XGKLU�� .� � DQG� 7DOXNGDU�� '� � � ����� ��
3URGXFWLYLW\� 9HUVXV� 7UDQVSDUHQF\��

,QIRUPDWLRQ� 7HFKQRORJ\� $GRSWLRQ� LQ�
(PHUJLQJ�0DUNHWV� � -DQXDU\� ��������� ��
&RZOHV� )RXQGDWLRQ� 'LVFXVVLRQ 3DSHU�
1R�������

7DFNHWW��$� � ������ � �$VVRFLDWLRQ�5XOHV�IRU�
)UDXG�'HWHFWLRQ� �-RXUQDO� RI�&RUSRUDWH�
$FFRXQWLQJ�DQG�)LQDQFH���������������

7DP��<����������7KH�LPSDFW�RI�LQIRUPDWLRQ�
WHFKQRORJ\� LQYHVWPHQWV� RQ� ILUP�
SHUIRUPDQFH� DQG� HYDOXDWLRQ� � (YLGHQFH�
IURP� QHZO\� LQGXVWULDOL]HG� HFRQRPLHV��
,QIRUPDWLRQ�6\VWHPV�5HVHDUFK�����������
���

7HHFH��'���3LVDQR��*��DQG�6KXHQ��$����������
'\QDPLF� &DSDELOLWLHV� DQG� 6WUDWHJLF�
0DQDJHPHQW� � � 6WUDWHJLF� 0DQDJHPHQW�
-RXUQDO�������������±����

7HHFH�� '� � � ����� � � ([SOLFDWLQJ� '\QDPLF�
&DSDELOLWLHV� � 7KH� 1DWXUH� DQG�
0LFURIRXQGDWLRQV� RI� � 6XVWDLQDEOH��
(QWHUSULVH� 3HUIRUPDQFH� � 6WUDWHJLF�
0DQDJHPHQW� -RXUQDO�� ��� � ��� �� ����±
�����

7KH� &RPPLWWHH� RI� 6SRQVRULQJ� RI� WKH�
7UHDGZD\�&RPPLVVLRQ��&262����������
(QWHUSULVH�5LVN�0DQDJHPHQW�,QWHJUDWHG�
)UDPHZRUN� � $PHULFDQ� (FRQRPLF�
5HYLHZ���������±�����

7URWPDQ�� 7� �� DQG� :ULJKW�� )� � � ����� ��
7ULDQJXODWLRQ�RI�DXGLW�HYLGHQFH�LQ�IUDXG�
ULVN� DVVHVVPHQWV� � 2UJDQL]DWLRQV� DQG�
6RFLHW\���������������

7KRUQKLOO��6��DQG�$PLW��5����������/HDUQLQJ�
DERXW�IDLOXUH� �EDQNUXSWF\��ILUP�DJH��DQG�
WKH� UHVRXUFH�EDVHG� YLHZ� �2UJDQL]DWLRQ�
VFLHQFH�����������������

7]DIULU��6����������7KH�UHODWLRQVKLS�EHWZHHQ�
WUXVW�� +50� SUDFWLFHV�� DQG� ILUP�
SHUIRUPDQFH� �7KH�,QWHUQDWLRQDO�-RXUQDO�
RI�+XPDQ�5HVRXUFH�0DQDJHPHQW� �������
����������

9LVDJLH��-� �������� �6XFFHVVIXO�RXWVRXUFLQJ�
RI�PDLQWHQDQFH� LQ� WKH�PLQLQJ� LQGXVWU\��
PHWKRGV� DQG� SULQFLSOHV� � 'RFWRUDO�
GLVVHUWDWLRQ��8QLYHUVLW\�RI�-RKHQQHEHUJ�

:LOOFRFNV�� /� �� DQG� &XOOHQ�� 6� � � ����� ��
,QWHOOLJHQW� ,7� RXWVRXUFLQJ� � 1<��
5RXWOHGJH�
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:LOOLDPV��/� � DQG�)UROLFN��1� � ������ � �7KH�
HYROXWLRQ� RI� (',� IRU� FRPSHWLWLYH�
DGYDQWDJH��7KH�)HG([�FDVH��,QIRUPDWLRQ�
6\VWHPV�0DQDJHPHQW����������������

:LOVRQ�� 5� � � ����� � � 3DUWLFLSDWLRQ² D�
IUDPHZRUN� DQG� D� IRXQGDWLRQ� IRU�
HUJRQRPLFV"� -RXUQDO� RI� 2FFXSDWLRQDO�
3V\FKRORJ\���������������

:LQWHU��*����������8QGHUVWDQGLQJ�G\QDPLF�
FDSDELOLWLHV� � 6WUDWHJLF� 0DQDJHPHQW�
-RXUQDO������������������

:LQWHU�� *� � � ����� � � &DSDELOLWLHV� � 7KHLU�
RULJLQV� DQG� DQFHVWU\� � -RXUQDO� RI�
0DQDJHPHQW�6WXGLHV�������������������

=DFN��+����������'HYHORSLQJ�D�NQRZOHGJH�
VWUDWHJ\� � &DOLIRUQLD� 0DQDJHPHQW�
5HYLHZ� ��������������

=DKUD���$���6DSLHQ]D��+��-���DQG�'DYLGVVRQ��
3� � � ����� � � (QWUHSUHQHXUVKLS� DQG�
G\QDPLF� FDSDELOLWLHV� � D� UHYLHZ�� PRGHO�
DQG� UHVHDUFK� DJHQGD� � -RXUQDO� RI�
0DQDJHPHQW�6WXGLHV�����������������


