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7KLV� UHVHDUFK�DLPV� WR�DQDO\]H� WKH�DFFRXQWLQJ�ULVN�IDFWRUV� IRU H[HFXWLYH�GHFLVLRQ�PDNLQJ�RI� OLVWHG FRPSDQLHV� LQ
WKH�6WRFN�([FKDQJH�RI�7KDLODQG��WR�VWXG\�WKH�LQIOXHQFH�RI�DFFRXQWLQJ�ULVN�IDFWRUV�DQG�WR GHYHORS�DFFRXQWLQJ�ULVN�PRGHOV�
7KLV�UHVHDUFK�LV�D�VXUYH\�UHVHDUFK�ZKLFK�LV�PL[HG�PHWKRG�RI�ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH��7KH GDWD ZLOO�EH�FROOHFWLQJ
IURP� WKH VDPSOH�JURXS ZKR�ZRUN�DV�DQ DFFRXQWLQJ�SUDFWLWLRQHU�RI� OLVWHG�FRPSDQLHV� LQ� WKH�6WRFN�([FKDQJH�RI�7KDLODQG
�6(7��� 7KH� WRROV� WR� EH� XVHG� LQ� WKH� UHVHDUFK� DUH� WKH� DFFRXQWLQJ� ULVN� DQDO\VLV� TXHVWLRQQDLUH� IRU� WKH� GHFLVLRQ� RI� WKH
PDQDJHPHQW�RI� OLVWHG�FRPSDQLHV� LQ� WKH�6WRFN�([FKDQJH�RI�7KDLODQG ZKLFK�KDV�EHHQ�YDOLGDWHG�IRU�FRQWHQW�YDOLGLW\� 7KH
UHVHDUFKHUV�XVHG�WKH�V\VWHP�WKHRU\�RI�/XGZLJ�9RQ�%HUWDODQII\ LQ�������ZKLFK�FRQVLVWHG�RI�WKUHH�SDUWV�RI�,QSXW�3URFHVV�
2XWSXW�� )XUWKHU� WR� WKH� OLWHUDWXUH� UHYLHZ�� LW� ZDV� IRXQG� WKDW� WKH� IDFWRUV� WKDW� DIIHFW� WKH� DQDO\VLV� RI� DFFRXQWLQJ� ULVN� DUH� �
IDFWRUV� ��7KH� DXGLW� ULVN�� ZKLFK� IRXQG� WKDW� WKHUH� DUH� �� FRPSRQHQWV�� ,QKHUHQW� ULVN�� &RQWURO� 5LVN�� 'HWHFWLRQ� 5LVN�
��&RUSRUDWH�JRYHUQDQFH��ZKLFK�IRXQG� WKDW� WKHUH�DUH���FRPSRQHQWV��$FFRXQWDELOLW\��5HVSRQVLELOLW\��(TXLWDEOH�7UHDWPHQW�
7UDQVSDUHQF\�� 9LVLRQ� WR� &UHDWH� /RQJ�7HUP� 9DOXH�� (WKLFV�� ��$FFRXQWLQJ� DQRPDOLHV�� ZKLFK� IRXQG� WKDW� WKHUH� DUH� �
FRPSRQHQWV��,UUHJXODULWLHV�LQ�VRXUFH�RI�GRFXPHQWV��)DXOW\�MRXUQDO�HQWULHV��,QDFFXUDFLHV�LQ�OHGJHU�

.(<:25'6
$XGLW�5LVN��&RUSRUDWH�*RYHUQDQFH��$FFRXQWLQJ�$QRPDOLHV��$FFRXQWLQJ�5LVN�$QDO\VLV��'HFLVLRQ��)LUP�3HUIRUPDQFH
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7KH�6WRFN�([FKDQJH�RI�7KDLODQG�ZDV�HVWDEOLVKHG�LQ�DFFRUGDQFH�ZLWK�WKH�6WRFN�([FKDQJH�RI�7KDLODQG�$FW�������
ZLWK�WKH�REMHFWLYH�RI�SURYLGLQJ�D�FHQWUDO�VRXUFH�IRU�VHFXULWLHV�WUDGLQJ�LQ�RUGHU�WR�SURPRWH�VDYLQJV�DQG�IXQGLQJ�ZLWKLQ�WKH
FRXQWU\��)ROORZHG�E\�DPHQGPHQWV�WR�WKH�SURYLVLRQV�UHJDUGLQJ�LQFRPH�LQ�RUGHU�WR�EH�DEOH�WR�EULQJ�VDYLQJV�WR�LQYHVW�LQ�WKH
FDSLWDO� PDUNHW� LQ� ������ 'LIIHUHQW� OHJDO� IRUPV� KDYH� EHHQ� FRPSOHWHO\�PRGLILHG� DQG� RIILFLDOO\� WUDGHG� RQ�$SULO� ���� ����
�6WRFN� ([FKDQJH� RI� 7KDLODQG�� ������� 7KH� 6WRFN� ([FKDQJH� RI� 7KDLODQG� KDV� D� UROH� WR� KHOS� GHYHORS� WKH� HFRQRP\� RI
7KDLODQG�DQG�DOVR�D�FHQWUDO�VRXUFH�RI�IXQGLQJ�IURP�LQYHVWRUV�ERWK�VKRUW�DQG�ORQJ�WHUP��7KH�LQYHVWPHQW�LV�DQ�LQGLFDWRU�RI
WKH�FRXQWU\
V�HFRQRPLF�FRQGLWLRQV��,I�WKHUH�LV�D�ORW�RI�LQYHVWPHQW��WKH�HFRQRP\�ZLOO�EH�VWUHDPOLQHG��UHVXOWLQJ�LQ�LQFUHDVHG
SURGXFWLYLW\�� DQG� HPSOR\PHQW�� %XW� LI�� WKHUH� LV� D� VPDOO� LQYHVWPHQW�� WKH� HFRQRP\� LV� VOXJJLVK�� ORZ� SURGXFWLYLW\�� DQG
XQHPSOR\PHQW��7KHUHIRUH��LQYHVWPHQW�UHTXLUHV�FDSLWDO�DQG�VDYLQJV�LQ�WKH�ILQDQFLDO�PDUNHW��LH�0RQH\�0DUNHW�DQG�&DSLWDO
0DUNHW�

$FFRXQWLQJ� ULVN� DQDO\VLV� RI� WKH�RUJDQL]DWLRQ� LV� EHQHILFLDO� WR� DQ� H[HFXWLYH��KHOSLQJ� WR�PDNH�HIIHFWLYH�H[HFXWLYH
GHFLVLRQV��)LQDQFLDO�UHSRUWLQJ�LV�LQ�DFFRUGDQFH�ZLWK�WKH�VWDQGDUG�VHW��ZKLFK�HQDEOLQJ�WKH�GLVFORVXUH�RI�ILQDQFLDO�UHSRUWV�RI
WKH�FRPSDQ\�WR�EH�WUXVWHG�DQG�FRQILGHG��EHLQJ�D�WRRO�IRU�KHOSLQJ�WR�SUHYHQW�IUDXG�DQG�FDXVLQJ�RI�WKH�TXDOLW\�RI�ILQDQFLDO
UHSRUWV�� DQG� HQKDQFLQJ� WKH� YDOXH� RI� ILQDQFLDO� DFFRXQWLQJ� LQIRUPDWLRQ� DERXW� UHOLDELOLW\�� WUDQVSDUHQF\�� MXVWLFH�� FUHGLELOLW\�
0RUHRYHU��LW�LV�KHOSLQJ�LQYHVWRUV�QRW�PDNH�ZURQJ�GHFLVLRQV��EHQHILFLDOO\�WR�VWDNHKROGHUV��DQG�FRQILGHQFH�LQ�LQYHVWPHQW��,W
LV�DOVR�D�GHYHORSPHQW�RI�JRRG�FRUSRUDWH�JRYHUQDQFH�RI�OLVWHG�FRPSDQLHV�LQ�WKH�6WRFN�([FKDQJH�RI�7KDLODQG�
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$Q�REMHFWLYH�RI�DFFRXQWLQJ�ULVN�DQDO\VLV�IRU�WKH�GHFLVLRQ�RI�WKH�FRPSDQ\�H[HFXWLYHV�LQ�WKH�6WRFN�([FKDQJH�RI
7KDLODQG�DUH�DV�IROORZV�

���7R�DQDO\]H�DFFRXQWLQJ�ULVN�IDFWRUV�IRU�H[HFXWLYH�GHFLVLRQ
���7R�VWXG\�WKH�LQIOXHQFH�RI�DFFRXQWLQJ�ULVN�IDFWRUV
���7R�GHYHORS�DFFRXQWLQJ�ULVN�PRGHOV�IRU�GHFLVLRQ�PDNLQJ
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+\SRWKHVLV�RI�UHVHDUFK�DFFRXQWLQJ�ULVN�DQDO\VLV�IRU�GHFLVLRQ�PDNLQJ�RI�H[HFXWLYH�RI�OLVWHG�FRPSDQ\�LQ�WKH�VWRFN
H[FKDQJH�RI�7KDLODQG�GHILQH�DVVXPSWLRQV�EDVHG�RQ�WKH�FRQFHSWXDO�IUDPHZRUN�RI�UHVHDUFK�DV�IROORZV�

+\SRWKHVLV��� $XGLW�ULVN�LQIOXHQFHV�DQDO\VLV�RI�DFFRXQWLQJ�ULVN�

+\SRWKHVLV��� &RUSRUDWH�JRYHUQDQFH�LQIOXHQFHV�DQDO\VLV�RI�DFFRXQWLQJ�ULVN�

+\SRWKHVLV��� $FFRXQWLQJ�DQRPDOLHV�GLUHFW�LQIOXHQFHV�DQDO\VLV�RI�DFFRXQWLQJ�ULVN�

+\SRWKHVLV��� $XGLW�ULVN�LQIOXHQFHV�GHFLVLRQ�PDNLQJ�RI�H[HFXWLYH�DQG�ILUP�SHUIRUPDQFH�

+\SRWKHVLV��� &RUSRUDWH�JRYHUQDQFH�LQIOXHQFHV�GHFLVLRQ�PDNLQJ�RI�H[HFXWLYH�DQG�ILUP�SHUIRUPDQFH�

+\SRWKHVLV��� $FFRXQWLQJ�DQRPDOLHV�LQIOXHQFHV�GHFLVLRQ�PDNLQJ�RI�H[HFXWLYH�DQG�ILUP�SHUIRUPDQFH�

+\SRWKHVLV��� $FFRXQWLQJ�ULVN�DQDO\VLV�LQIOXHQFHV�GHFLVLRQ�PDNLQJ�RI�H[HFXWLYH�DQG�ILUP�SHUIRUPDQFH�

&21&(37�2)�5(6($5&+

&RQFHSWXDO�IUDPHZRUN�IRU�UHVHDUFK��RQ�$FFRXQWLQJ�ULVN�DQDO\VLV�IRU�H[HFXWLYH�GHFLVLRQV�RI�OLVWHG�FRPSDQLHV�LQ
WKH�6WRFN�([FKDQJH�RI�7KDLODQG��7KH�UHVHDUFKHU�UHYLHZHG�WKH�UHVHDUFK�OLWHUDWXUH�IURP�DEURDG�DQG�LQ�WKH�FRXQWU\��VWXGLHG
WKH� FRQFHSW� UHOHYDQW� WKHRULHV� EDVHG� RQ� UHVHDUFK� REMHFWLYHV� WR� GHYHORS� LQWR� D� FRQFHSWXDO� IUDPHZRUN� RI� UHVHDUFK�ZKLFK
IRXQG�WKDW�IDFWRUV�LQIOXHQFLQJ�RU�DIIHFWLQJ�DFFRXQWLQJ�ULVN�DQDO\VLV�IRU�GHFLVLRQ�PDNLQJ�FRQVLVWHG�RI���IDFWRUV��$FFRUGLQJ
WR�UHVHDUFK�RI &XOOHQ�HW�DO�������� )DUEHU��+XDQJ��	�0DXOGLQ������� :LOEDQNV�HW�DO��������%XUQHWW��&KHQ��	�*XQQ\�������
'HEUHFHQ\�� 5DKPDQ�� 	� 7DZHL�� ����� 1ROGHU� 	� 3DOPURVH�� ����� 0DNV\PRY�� 1HOVRQ�� 	� .LQQH\�� ����� *RQ]DOH]� 	
+RIIPDQ�� ������ DQ� $XGLW� ULVN� YDULDEOH� IRXQG� WKDW� LW� FDQ� EH� PHDVXUHG� E\� �� YDULDEOHV�� ��,QKHUHQW� ULVN� ��&RQWURO� ULVN
��'HWHFWLRQ� ULVN� $FFRUGLQJ� WR� UHVHDUFK� RI �%HDXVVLHU�� 'HPHULWW�� *ULIILWKV�� 	� 5RWKVWHLQ�� ������ �)UDQN� HW� DO��� ������
�:LOEDQNV��+HUPDQVRQ��	�6KDUPD�������� �4XpUp��1RX\ULJDW��	�%DNHU�������� �'DK�	�-L]L�������� �(O�*KRXO��*XHGKDPL�
.LP��	�3DUN�� ������ D�&RUSRUDWH� JRYHUQDQFH� YDULDEOH� IRXQG� WKDW� LW� FDQ� EH�PHDVXUHG� E\� �� YDULDEOHV�� ��$FFRXQWDELOLW\
��5HVSRQVLELOLW\� ��(TXLWDEOH� WUHDWPHQW� ��7UDQVSDUHQF\� ��9LVLRQ� WR� &UHDWH� /RQJ�7HUP� 9DOXH� ��(WKLFV�� $FFRUGLQJ� WR
UHVHDUFK� RI ������ �)UDQN�� /\QFK�� 5HJR��	� =KDR�� ������ �&XOOHQ��*DVEDUUR��0RQURH�� 6KDLOHU�� 	� =KDQJ�
������ �$ULV��2WKPDQ��%XNKRUL��$ULI��	�0DOHN��������DQ�$FFRXQWLQJ�DQRPDOLHV�YDULDEOH�IRXQG�WKDW�LW�FDQ�EH�PHDVXUHG�E\
��YDULDEOHV����,UUHJXODULWLHV�LQ�VRXUFH�RI�GRFXPHQWV���)DXOW\�MRXUQDO�HQWULHV���,QDFFXUDFLHV�LQ�OHGJHU�

$FFRUGLQJ�WR�D�OLWHUDWXUH�UHYLHZ��7KH�UHVHDUFKHU�KDV�FUHDWHG�D�FRQFHSWXDO�IUDPHZRUN�RI�UHVHDUFK�ZKLFK�FRQVLVWV
RI���ODWHQW�YDULDEOHV�DV�EHORZ�
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$FFRXQWLQJ� ULVN�DQDO\VLV��$XGLW� ULVN��&RUSRUDWH�JRYHUQDQFH�DQG�$FFRXQWLQJ�DQRPDOLHV�DUH�QRW�RQO\�EHQHILW� WKH
GHFLVLRQV�RI�DQ�H[HFXWLYHV�RI�WKH�RUJDQL]DWLRQ�EXW�DOVR�WKH�IDFWRUV�GHULYHG�IURP�DFFRXQWLQJ�ULVN�DQDO\VLV�FDQ�EH�XVHG�LQ�DOO
W\SHV�RI� JRRG� ULVN�PDQDJHPHQW�ZLWKLQ� WKH�RUJDQL]DWLRQ��%\� DOORZLQJ�SHRSOH LQ� WKH�RUJDQL]DWLRQ�ZLWK� UHOHYDQW� GXWLHV� WR
SDUWLFLSDWH� LQ� DSSURSULDWH� SODQQLQJ�� SUHYHQWLRQ� DQG� FRQWURO� WR� UHGXFH� SUREOHPV� WKDW� PLJKW� EH� FDXVHG� GDPDJH� WR� WKH
RUJDQL]DWLRQ

��$FDGHPLF�EHQHILWV��7R�LQFUHDVH�HGXFDWLRQ�NQRZOHGJH�LQ�UHODWHG�VXEMHFWV
�� 3URIHVVLRQDO� EHQHILWV��8VHIXO� IRU� DOO� SURIHVVLRQDO� DFFRXQWDQW� WR� XWLOL]LQJ� RI� DFFRXQWLQJ� ULVN� IDFWRUV� WR� VHW� XS

SROLFLHV� DQG� SURFHGXUHV� WR� HQVXUH� UHOLDEOH� DFFRXQWLQJ� LQIRUPDWLRQ�� 0RUHRYHU�� LW� LV� XVHIXO� IRU� ULVN� PDQDJHPHQW
SURIHVVLRQDOV� WKDW�FDQ�XVH�WR�LQGLFDWH�ULVN HYHQWV��ULVN�DVVHVVPHQW�DQG�ULVN�PDQDJHPHQW��,Q�WHUP�RI�FRUSRUDWH�H[HFXWLYHV
FDQ�EH�XVHG�WR�PDNH�DGPLQLVWUDWLYH�GHFLVLRQV�DQG�PDQDJH�EXVLQHVV�ULVNV�HIILFLHQWO\�DV�ZHOO�DV�EHQHILFLDO�WR�6WDNHKROGHU

5(6($5&+�0(7+2'2/2*<

5HVHDUFK� WRSLF�� �$Q� DQDO\VLV� RI� DFFRXQWLQJ� ULVN� IRU� H[HFXWLYH� GHFLVLRQ�PDNLQJ� RI� OLVWHG� FRPSDQ\� LQ� WKH� VWRFN
H[FKDQJH� RI� 7KDLODQG�� 7KLV� UHVHDUFK� LV� D� VXUYH\� UHVHDUFK� ZKLFK� LV� D� PL[HG� UHVHDUFK� ZKLFK� VXUYH\HG� WKH� RSLQLRQV� RI
DFFRXQWDQWV� RI� OLVWHG� FRPSDQLHV� LQ� WKH� 6WRFN� ([FKDQJH� RI� 7KDLODQG�� 6(7� E\� FUHDWLQJ� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ
�6(0���:KLFK�LV�D�VWDWLVWLFDO�WHFKQLTXH��RQH�WHFKQLTXH�XVHG�WR�WHVW�FDXVDO�UHODWLRQV��VR�WKDW�WKLV�UHVHDUFK�FDQ�DFKLHYH�WKH
REMHFWLYHV� VHW� LQ� RUGHU� WR� IXOO\� DQVZHU� WKH� UHVHDUFK� TXHVWLRQV�� ZKLFK� WKH� UHVHDUFKHU� ZLOO� GHVLJQ� WKH� UHVHDUFK� %RWK
TXDOLWDWLYH� UHVHDUFK� DQG� TXDQWLWDWLYH� UHVHDUFK� E\� DSSO\LQJ� SULPDU\� GDWD� REWDLQHG� IURP� WKH� LQWHUYLHZ� IRUP� DQG� WKH
TXHVWLRQQDLUH�� WHVWHG�ZLWK� WKH� WKHRUHWLFDO�PRGHO�REWDLQHG�IURP�WKH�OLWHUDWXUH�UHYLHZ�WR�REWDLQ�WKH�ILQGLQJV�DQG�LPSRUWDQW
LVVXHV� LQ� DFFRXQWLQJ� ULVN� DQDO\VLV� IRU� WKH� GHFLVLRQ� RI� WKH� PDQDJHPHQW� RI� OLVWHG� FRPSDQLHV� LQ� WKH� 6WRFN� ([FKDQJH� RI
7KDLODQG��7R�EH�D�JXLGHOLQH�IRU�FUHDWLQJ�D�JRRG�PRGHO�IRU�DFFRXQWLQJ�SURIHVVLRQDOV��7KH�GDWD�ZLOO�EH�FROOHFWHG�IURP�WKH
LQWHUYLHZ� IRUP DQG� TXHVWLRQQDLUHV� IURP� SHUVRQQHO� SHUIRUPLQJ� DFFRXQWLQJ� IXQFWLRQV� RI� OLVWHG� FRPSDQLHV� LQ� WKH� 6WRFN
([FKDQJH�RI�7KDLODQG�

$XGLW�5LVN
�,QKHUHQW�5LVN
�&RQWURO�5LVN
�'HWHFWLRQ�5LVN

&RUSRUDWH�*RYHUQDQFH
�$FFRXQWDELOLW\
�5HVSRQVLELOLW\
�(TXLWDEOH�7UHDWPHQW
�7UDQVSDUHQF\
�9LVLRQ�WR�&UHDWH�/RQJ�7HUP�9DOXH
�(WKLFV

$FFRXQWLQJ�$QRPDOLHV
�,UUHJXODULWLHV�LQ�VRXUFH�GRFXPHQWV
�)DXOW\�MRXUQDO�HQWULHV
�,QDFFXUDFLHV�LQ�OHGJHUV

$FFRXQWLQJ�5LVN
$QDO\VLV
�$FFRXQWLQJ�5LVN
�$VVHVVPHQW
�)UDXG�5LVN
�5LVN�%DVHG�RQ�,QWHUQDO
�$XGLW
�2SHUDWLRQV�5LVN
�)RUHQVLF�6HUYLFHV

([HFXWLYH¶V
'HFLVLRQ�0DNLQJ
�3ODQQLQJ
�,PSOHPHQWDWLRQ
�0RQLWRULQJ�DQG
�(YDOXDWLRQ
�$VVHVVPHQW

)LUP�3HUIRUPDQFH
�)LQDQFLDO
�1RQ�)LQDQFLDO
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6RXUFH��9LFKLW�8�RQ�������

���4XDOLWDWLYH�5HVHDUFK �� 'UDIWLQJ�RI TXHVWLRQQDLUHV

������������� /LWHUDWXUH�UHYLHZV

3RSXODWLRQ� $FFRXQWDQWV�RI�/LVWHG
&RPSDQLHV�LQ�WKH�6WRFN�([FKDQJH�RI
7KDLODQG

6DPSOLQJ� ��UDQGRPO\�VHOHFWHG

5HVHDUFK�WRRO��)RFXV�JURXS�

$QDO\VLV� %ULQJ�WKH�FRQYHUVDWLRQV�WKDW
KDYH�EHHQ�DQDO\]HG�E\�XVLQJ�WKH
&RQWHQW�$QDO\VLV�PHWKRG�WR�FRQILUP�D
PRGHO�DQG�UHVXOWV�UHFHLYHV�IURP
TXDQWLWDWLYH

��9HULI\ UHVHDUFK�WRROV E\
DVVXUDQFH RI &URQEDFK¶V $OSKD

�� 4XDQWLWDWLYH UHVHDUFK DQDO\VLV

�� 7HVW�WKH�DFFXUDF\�RI�WKH
LQVWUXPHQW�ZLWK�WKH�,2&�YDOXH�

3RSXODWLRQ� 3URIHVVLRQDO�
$FDGHPLF��6WDWLVWLF

6DPSOH ��UDQGRPO\

VHOHFWHG

5HVHDUFK�WRRO���)RFXV�JURXS

$QDO\VLV� %ULQJ FRQYHUVDWLRQV
WR�ILQG�VXLWDEOH�YDULDEOHV�LQ
WKH�FRQWH[W�RI�7KDLODQG

���&UHDWH�UHVHDUFK�WRROV

3RSXODWLRQ� $FFRXQWDQWV�RI�/LVWHG
&RPSDQLHV�LQ�WKH�6WRFN�([FKDQJH�RI
7KDLODQG

6DPSOH $FFRXQWDQWV�RI�/LVWHG
&RPSDQ\�LQ�WKH�6WRFN�([FKDQJH�RI
7KDLODQG�DW�����SHUVRQV

,QVWUXPHQW� 4XHVWLRQQDLUH

$QDO\VLV� 'HVFULSWLYH�VWDWLVWLFV�DQG
LQIHUHQWLDO�VWDWLVWLFV�XVLQJ�DQDO\WLFDO
WHFKQLTXHV��VWUXFWXUDO�HTXDWLRQV�PRGHOV
�6WUXFWXUH�(TXDWLRQ�0RGHOLQJ�6(0�

�� 4XDOLWDWLYH UHVHDUFK�WR�FRQILUP
WKH�UHVXOW

��� 6XPPDU\��'LVFXVVLRQ�DQG
5HFRPPHQGDWLRQ

��5HVXOWLQJ�RI�4XDQWLWDWLYH�E\�GDWD
DQDO\VLV�XVLQJ�RI�VWDWLVWLFDO

WHFKQLTXHV��6(0�
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$Q DQDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�$FFRXQWLQJ�ULVN�DQDO\VLV�DQG�GHYHORSPHQW�RI�DFFRXQWLQJ�ULVN�PRGHOV
7KHUH�DUH����VWHSV�WR�FRQGXFW�UHVHDUFK�DV�IROORZV�

6WHS����6WXG\�YDULRXV�FRQFHSWV� WKHRULHV�DQG�OLWHUDWXUH�UHYLHZ�ZKHUH�UHODWLQJ�WR�LQIRUPDWLRQ�IURP�6HFRQGDU\�6RXUFHV��7R
VWXG\��VHDUFK�IURP�ERRNV��WH[WV��MRXUQDOV��UHVHDUFK�SDSHUV�DQG�HOHFWURQLF�GRFXPHQWV�ERWK�GRPHVWLFDOO\�DQG�LQWHUQDWLRQDOO\
LQ�RUGHU�WR�HQDEOH�WKH�UHVHDUFKHU�WR�JDLQ�EDVLF�NQRZOHGJH�LQ�UHVHDUFK�DQG�GHYHORS�DQG�GHILQH�WKH�FRQFHSWXDO�IUDPHZRUN�RI
WKH�UHVHDUFK��ZLWK�D�OLWHUDWXUH�UHYLHZ�WR�ILQG�UHOHYDQW�YDULDEOHV�IURP�WKH�RQOLQH�GDWDEDVH�RI�6ULSDWXP�8QLYHUVLW\��VXFK�DV
WKH� (%6&2�(PHUDOG� GDWDEDVH� 3UR4XHVW�� ZKLFK� LV� DQ� DFDGHPLF DUWLFOH� WKDW� IRFXVHV� RQ� UHVHDUFK� UHVXOWV� IURP� VFKRODUV
DURXQG�WKH�ZRUOG�7R�EH�XVHG�WR�GHILQH�WKH�FRQFHSWXDO�IUDPHZRUN�RI�UHVHDUFK�7KH�UHVHDUFKHU�XVHG�WKH�6\VWHP�7KHRU\�DV�D
EDVLV�RI�PRGHOOLQJ�

6WHS� ���'UDIWLQJ� WKH� UHVHDUFK�TXHVWLRQQDLUH��7KH� UHVHDUFKHU�ZLOO� GUDIW� WKH� UHVHDUFK�TXHVWLRQQDLUH� IURP� WKH� VWXG\�RI� WKH
FRQFHSWV�� WKHRULHV� DQG� UHYLHZ� RI� YDULRXV� OLWHUDWXUH� REWDLQHG� IURP� VHFRQGDU\� VRXUFHV� DFFRUGLQJ� WR� WKH� FRQWHQW� RI� WKH
FRQFHSWXDO� IUDPHZRUN� ZKLFK� FRQVLVWV� RI� TXHVWLRQV� LQ� WKH� TXHVWLRQQDLUH� DQG� YDULDEOHV� DUH� DV� IROORZV�� $XGLW� ULVN�
&RUSRUDWH� JRYHUQDQFH�� $FFRXQWLQJ� DQRPDOLHV�� $FFRXQWLQJ� ULVN� DQDO\VLV�� ([HFXWLYH¶V� GHFLVLRQ� PDNLQJ� DQG� )LUP
3HUIRUPDQFH�ZKLFK�FDQ�EH�GHILQHG�DV�D�FRPSOHWH�FRQFHSW�IUDPHZRUN�

6WHS����6WXG\�RI�TXDOLWDWLYH�UHVHDUFK�DW��VW�WLPH�ZLWK�IRFXV�JURXS�E\���H[SHUWV����DFDGHPLFV����SURIHVVLRQDOV����VWDWLVWLFV
IRU�EULQJLQJ�UHVXOWV�IURP�JURXS�GLVFXVVLRQ��DQDO\VLV�RI�PRGHO�GHYHORSPHQW��DFKLHYHPHQW��PRGHO�GHYHORSPHQW��DFFRXQWLQJ
ULVN� DQDO\VLV� RI� OLVWHG� FRPSDQLHV� LQ� WKH�6WRFN�([FKDQJH�RI�7KDLODQG�� ,Q�RUGHU� WR� FRQILUP� WKH�YDULDEOHV�DQG� IDFWRUV� WKDW
KDYH� EHHQ� VWXGLHG� WKDW� DUH� DSSURSULDWH� DQG� FRQVLVWHQW� LQ� WKH� FRQWH[W� RI� 7KDLODQG� DQG� WKH� UHVXOWV� ZHUH� DQDO\VHG� IRU� D
YDULDEOH�VWUXFWXUH�PRGHO�WR�FUHDWH�D�TXHVWLRQQDLUH�LQ�TXDQWLWDWLYH�UHVHDUFK�VWXGLHV�

6WHS� ���$SSO\� WKH� UHVXOWV� IURP�JURXS� GLVFXVVLRQV� LQ� WKH� SUHSDUDWLRQ� RI� TXDOLWDWLYH� UHVHDUFK� GDWD� WR� DQDO\VH�� FUHDWH� DQG
GHYHORS�DFKLHYHPHQW�PRGHOV��DFFRXQWLQJ�ULVN�DQDO\VLV�RI�OLVWHG�FRPSDQLHV�LQ�WKH�6WRFN�([FKDQJH�RI�7KDLODQG��,Q�RUGHU�WR
FRQILUP� LQ� WKH FRQFHSWXDO� IUDPHZRUN� DQG� GHYHORSPHQW� RI� YDULRXV� IRUPV� WKDW� ZHUH� VWXGLHG� E\� DSSO\LQJ� WKH� UHVXOWV� WR
DQDO\VH�DV�D�YDULDEOH�VWUXFWXUH�PRGHO�WR�FUHDWH�D�TXHVWLRQQDLUH�LQ�WKH�TXDQWLWDWLYH�VWXG\�

6WHS� �� 7HVWLQJ� WKH� DFFXUDF\� RI� WKH� WRROV� XVHG� LQ� WKH� UHVHDUFK�� 7KH� UHVHDUFKHU� ZLOO� FUHDWH� D� TXHVWLRQQDLUH� IURP� WKH
V\QWKHVLV� DQG�GHYHORSPHQW� RI� TXHVWLRQV� IURP� WKH� UHOHYDQW� OLWHUDWXUH� UHYLHZ��$V� IRU� WKH�TXDOLW\� RI� WKH� UHVHDUFK� WRRO�� WKH
UHVHDUFKHU�KDV�WHVWHG�IRU�WKH�9DOLGLW\�E\�VHQGLQJ�RI�D�TXHVWLRQQDLUH�WR�WKH�H[SHUWV DQG�WKHVLV�DGYLVRUV�FRQGXFWLQJ�TXDOLW\
FKHFNLQJ�RQ�FRQWHQW�DFFXUDF\�ZLWK � H[SHUWV�ZKHUH�FRQVLVW�RI � VFKRODUV� � SURIHVVLRQDOV� � VWDWLVWLFV� LQ�RUGHU� WR� ILQG�DQ
,QGH[�RI�,WHP�2EMHFWLYH�&RQJUXHQFH��,2&��EHWZHHQ�TXHVWLRQV�DQG�DWWULEXWHV�EDVHG�RQ�WKH�REMHFWLYHV�RI�WKH�UHVHDUFK�WKDW
QHHG�WR�PHDVXUH�WKH�FULWHULD�XVHG�WR�MXGJH�WKH�FRQVLVWHQF\�LQGLYLGXDOO\��7KH�TXHVWLRQV�WKDW�KDYH�DQ�,2&�YDOXH�RI�QRW�OHVV
WKDQ ��� DUH�DSSOLFDEOH�IRU�XVLQJ�

6WHS� ��� 7HVWLQJ� IRU� 5HOLDELOLW\�� 7KH� UHVHDUFKHU�ZLOO� SURFHHG� E\�PHDVXULQJ� FRQILGHQFH� RU� LQWHUQDO� FRQVLVWHQF\�ZLWK� WKH
&URQEDFK
V�$OSKD�&RHIILFLHQW� E\� DSSO\LQJ� WKH� TXHVWLRQQDLUH� WKDW� KDV� EHHQ�PRGLILHG� DFFRUGLQJ� WR� WKH� H[SHUW
V� DGYLFH� WR
H[SHULPHQW�ZLWK����DFFRXQWDQWV�ZKLFK�LV�QRW�D�VDPSOH�RI�UHVHDUFK�E\�VHOHFWLQJ�TXHVWLRQV�WKDW
DQG�DERYH�FDQ�EH�FRQVLGHUHG�WKDW�WKH�TXHVWLRQV�DUH�UHOLDELOLW\��9LFKLW�8�2Q��������

6WHS� ���4XDQWLWDWLYH� DQDO\VLV�� LQ� WKLV� VWHS�� LV� FRQGXFWHG� LQ� WKH� IRUP�RI� 6XUYH\�5HVHDUFK��ZLWK� TXHVWLRQQDLUHV� FROOHFWHG
IURP�SURIHVVLRQDO�DFFRXQWDQWV�RI�OLVWHG�FRPSDQ\�RQ�WKH�6WRFN�([FKDQJH�RI�7KDLODQG�

'HWHUPLQLQJ�WKH�VL]H�RI�WKLV�VDPSOH�XVLQJ�<DPDQH
V�IRUPXOD���������9LFKLW�8�2Q�������

)RUPXOD �� 1(
1Q

'HWHUPLQHG
Q�LV�WKH�VL]H�RU�QXPEHU�RI�WKH�VDPSOH�JURXS
1�LV�WKH�VL]H�RU�SRSXODWLRQ�RI�DOO�PHPEHUV
H�LV�WKH�SUREDELOLW\�RI�HUURU�������

6WHS��� 'DWD�DQDO\VLV�XVLQJ�VWDWLVWLFDO�WHFKQLTXHV�WKDW�DUH�GHVFULSWLYH�VWDWLVWLFV�DQG�LQIHUHQWLDO�VWDWLVWLFV�E\�HYDOXDWLQJ�WKH
PHDVXUHPHQW�PRGHO�WR�FKHFN�WKH�UHOLDELOLW\�RI�YDULDEOHV�DQG�WR�H[DPLQH�WKH�OLQHDU�VWUXFWXUDO�UHODWLRQVKLSV�DQG�6WUXFWXUDO
(TXDWLRQ�0RGHOLQJ��6(0��:KHQ�SHUIRUPLQJ�WKH�FROOHFWLRQ�DQG�DOUHDG\�FROOHFWHG�GDWD��7KH�UHVHDUFKHU�ZLOO�GHWHUPLQH�WKH
DSSURSULDWH�VWDWLVWLFV�DQG�FRPSOLDQFH�ZLWK�VWDWLVWLFDO�GDWD�LQ�RUGHU�WR�DQVZHU�WKH UHVHDUFK�REMHFWLYHV�WKDW�KDYH�EHHQ�VHW
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6WHS����7R�DSSO\�WKH�UHVXOWV�IURP�TXDQWLWDWLYH�DQDO\VLV�FRPH�WR�FRQFOXGH�DV�D�VWDWLVWLFDO�PRGHO�DQG�FRQGXFWLQJ�WKH�IRFXV
JURXS�UHVHDUFK�LQ�RUGHU�WR�FRQILUP�WKH�PRGHO�WKDW�GLVFRYHUHG�DQG�XVH�WR�SDUWLFLSDWH�LQ�WKH�GLVFXVVLRQ

3RSXODWLRQ��DFFRXQWDQWV�RI�OLVWHG�FRPSDQLHV�LQ�WKH�6WRFN�([FKDQJH�RI�7KDLODQG

6DPSOH�JURXS����UDQGRPO\�VHOHFWHG

5HVHDUFK�WRROV��IRFXV�JURXS

$QDO\VLV�� WR�EULQJ� WKH�FRQYHUVDWLRQV� WKDW�KDYH�EHHQ�JRW� IURP�DQDO\]LQJ�E\�XVLQJ�RI�WKH�FRQWHQW�DQDO\VLV�PHWKRG��DQG�VHW
WKH�V\VWHP�WR�FRQILUP�WKH�UHVXOWV�IURP�TXDQWLWDWLYH�

6WHS����� 6XPPDUL]HV� WKH� UHVXOWV�� GLVFXVVLRQV� WKH� UHVXOWV� DQG� UHFRPPHQGDWLRQV�RI� UHVHDUFK� DV� VWHS�E\�VWHS� V\VWHP��7KH
UHVHDUFKHU�ZLOO� VXPPDUL]H� DQG� EH� DEOH� WR� H[SODLQ� LPSRUWDQW� FRQWHQW�ZLWK� FRYHUDJH�2EMHFWLYHV� RI� WKH� VWXG\�RI� UHVHDUFK
TXHVWLRQV� DQG� IURP� WKH� UHVHDUFK�K\SRWKHVLV� WKDW� WKH� UHVHDUFKHU� KDV�GHWHUPLQHG� LQ� DFFRUGDQFH�ZLWK� VFLHQWLILF� DQG� VRFLDO
VFLHQFH�UHVHDUFK�SULQFLSOHV

5()(5(1&(6

$ULV�� 1�� $��� 2WKPDQ�� 5��� %XNKRUL�� 0�� $�� 0��� $ULI�� 6�� 0�� 0��� 	� 0DOHN�� 0�� $�� $�� �������� 'HWHFWLQJ� $FFRXQWLQJ
$QRPDOLHV�8VLQJ�%HQIRUG
V�/DZ��(YLGHQFH�IURP�WKH�0DOD\VLDQ�3XEOLF�6HFWRU� 0DQDJHPHQW�	�$FFRXQWLQJ�5HYLHZ��������
��������5HWULHYHG�IURP�KWWS���VHDUFK�HEVFRKRVW�FRP�ORJLQ�DVS["GLUHFW WUXH	GE EWK	$1 ���������	VLWH HKRVW�OLYH�

%HDXVVLHU��$��/���'HPHULWW��'���*ULIILWKV��$���	�5RWKVWHLQ��+�� ��������$FFRXQWLQJ�IRU� IDLOXUH�� ULVN�EDVHG�UHJXODWLRQ�DQG
WKH� SUREOHPV� RI� HQVXULQJ� KHDOWKFDUH� TXDOLW\� LQ� WKH� 1+6� +HDOWK�� 5LVN� 	� 6RFLHW\�� ��������� ��������
GRL�������������������������������

$33/,&$7,9(� 678'<� 21� 7+(� 3266,%,/,7,(6� 72� &20%$7� ),1$1&,$/� $&&2817,1*� 5,6.6� ,1
520$1,$� (FRQRPLFV�� 0DQDJHPHQW� 	� )LQDQFLDO� 0DUNHWV�� ������� ��������� � 5HWULHYHG� IURP
KWWS���VHDUFK�HEVFRKRVW�FRP�ORJLQ�DVS["GLUHFW WUXH	GE EWK	$1 ���������	VLWH HKRVW�OLYH�

%XUQHWW�� %��� &KHQ�� +��� 	� *XQQ\�� .�� �������� $XGLWRU�3URYLGHG� /REE\LQJ� 6HUYLFH� DQG� $XGLW� 4XDOLW\� -RXUQDO� RI
$FFRXQWLQJ��$XGLWLQJ�	�)LQDQFH������������������GRL����������������;���������

&XOOHQ��*���*DVEDUUR��'���0RQURH��*��6��� 6KDLOHU��*���	�=KDQJ��<�� ��������%DQN�$XGLW� )HHV� DQG�$VVHW�6HFXULWL]DWLRQ
5LVNV� $XGLWLQJ��$�-RXUQDO�RI�3UDFWLFH�	�7KHRU\����������������GRL���������DMSW�������

'DK��0��$���	� -L]L��0�� ,�� ��������%RDUG� ,QGHSHQGHQFH� DQG� WKH�(IILFDF\� RI�6RFLDO�5HSRUWLQJ� -RXUQDO� RI� ,QWHUQDWLRQDO
$FFRXQWLQJ�5HVHDUFK����������������GRL���������MLDU�������

'HEUHFHQ\�� 5�� 6��� 5DKPDQ�� $��� 	� 7DZHL�� :�� �������� &RUSRUDWH� 1HWZRUN� &HQWUDOLW\� 6FRUH�� 0HWKRGRORJLHV� DQG
,QIRUPDWLYHQHVV� -RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV����������������GRL���������LV\V�������

(O� *KRXO�� 6��� *XHGKDPL�� 2��� .LP�� +��� 	� 3DUN�� .�� �������� &RUSRUDWH� (QYLURQPHQWDO� 5HVSRQVLELOLW\� DQG� WKH� &RVW� RI
&DSLWDO��,QWHUQDWLRQDO�(YLGHQFH� -RXUQDO�RI�%XVLQHVV�(WKLFV�������������������GRL���������V�����������������

)DUEHU��'�� %���+XDQJ�� 6��;���	�0DXOGLQ�� (�� ��������$XGLW� &RPPLWWHH�$FFRXQWLQJ� ([SHUWLVH��$QDO\VW� )ROORZLQJ�� DQG
0DUNHW�/LTXLGLW\� -RXUQDO�RI�$FFRXQWLQJ��$XGLWLQJ�	�)LQDQFH������������������GRL����������������;���������

)UDQN�� 0�� 0��� /\QFK�� /�� -��� 5HJR�� 6�� 2��� 	� =KDR�� 5�� �������� $UH� &RUSRUDWH� 5LVN�7DNLQJ� 3UDFWLFHV� ,QGLFDWLYH� RI
$JJUHVVLYH�5HSRUWLQJ�3UDFWLFHV" -RXUQDO�RI�WKH�$PHULFDQ�7D[DWLRQ�$VVRFLDWLRQ����������������GRL���������DWD[�������

*RQ]DOH]�� *�� &��� 	� +RIIPDQ�� 9�� %�� �������� &RQWLQXRXV� $XGLWLQJ
V� (IIHFWLYHQHVV� DV� D� )UDXG� 'HWHUUHQW� $XGLWLQJ�� $
-RXUQDO�RI�3UDFWLFH�	�7KHRU\������������������GRL���������DMSW�������

+DQ��6���5H]DHH��=���;XH��/���	�=KDQJ��-��+��������� 7KH�$VVRFLDWLRQ�EHWZHHQ�,QIRUPDWLRQ�7HFKQRORJ\�,QYHVWPHQWV�DQG
$XGLW�5LVN� -RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV�����������������GRL���������LV\V�������



��
3URFHHGLQJV�RI�7KH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0DQDJHPHQW��%XVLQHVV��DQG�(FRQRPLFV�	�7KH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7RXULVP��7UDQVSRUW��DQG�/RJLVWLFV

��²���$SULO�������0DUFR�3ROR�3UHVQMD�+RWHO��0RVFRZ��5XVVLD

0DNV\PRY��(��0���1HOVRQ��0��:���	�.LQQH\��:��5�� ��������%XGJHWLQJ�$XGLW�7LPH��(IIHFWV�RI�$XGLW�6WHS�)UDPH�DQG
9HULILDELOLW\� %HKDYLRUDO�5HVHDUFK�LQ�$FFRXQWLQJ����������������GRL���������EULD�������

1ROGHU�� &��� 	� 3DOPURVH�� =��9�� �������� (FRQRPLF�$QDO\VLV� RI� 3URSRVHG� 3&$2%� 6WDQGDUGV�� )LQGLQJ� D� 3DWK� )RUZDUG�
$FFRXQWLQJ�+RUL]RQV������������������GRL���������DFFK�������

4XpUp�� %�� 3��� 1RX\ULJDW�� *��� 	� %DNHU�� &� 5�� �������� $� %L�'LUHFWLRQDO� ([DPLQDWLRQ� RI� WKH� 5HODWLRQVKLS� %HWZHHQ
&RUSRUDWH� 6RFLDO� 5HVSRQVLELOLW\� 5DWLQJV� DQG� &RPSDQ\� )LQDQFLDO� 3HUIRUPDQFH� LQ� WKH� (XURSHDQ� &RQWH[W� -RXUQDO� RI
%XVLQHVV�(WKLFV�������������������GRL���������V�����������������

:LOEDQNV��5��0���+HUPDQVRQ��'��5���	�6KDUPD��9��'����������$XGLW�&RPPLWWHH�2YHUVLJKW�RI�)UDXG�5LVN��7KH�5ROH�RI
6RFLDO� 7LHV�� 3URIHVVLRQDO�7LHV�� DQG�*RYHUQDQFH�&KDUDFWHULVWLFV� $FFRXQWLQJ�+RUL]RQV�� ������� ������� GRL���������DFFK�
������






