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0XVD�<DNXEX

(GLWRULDO�6HFUHWDU\
-LEULQ�$JDEL
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/DILD�

3URI��$EGXOVDODP�-LEULQ��'HSDUWPHQW�(QWUHSUHQHXULDO�6WXGLHV��1DVDUDZD�
6WDWH�8QLYHUVLW\�.HIIL�
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0XEL�
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)8/DILD� -RXUQDO� RI� (QWUHSUHQHXULDO� 'HYHORSPHQW� �)8-('�� LV� WKH� RIILFLDO�
-RXUQDO�RI�WKH�&HQWUH�IRU�(QWUHSUHQHXULDO�'HYHORSPHQW��)HGHUDO�8QLYHUVLW\�RI�
/DILD��1DVDUDZD�6WDWH��1LJHULD�� ,W� LV� D�SHHU� UHYLHZHG� MRXUQDO� WKDW�SURYLGHV�
LQWHUQDWLRQDO�RXWOHW�IRU�VFKRODUO\�GLVVHPLQDWLRQ�RI�ILQGLQJV�RQ�HPSLULFDO�DQG�
WKHRUHWLFDO� UHVHDUFK� LQ� WKH� ILHOG� RI� HQWUHSUHQHXUVKLS�� HFRQRPLFV�� EXVLQHVV�
DGPLQLVWUDWLRQ��DFFRXQWLQJ�DQG�PDUNHWLQJ�EL�DQQXDOO\��-XQH�DQG�'HFHPEHU���
7KH� -RXUQDO� UHFHLYHV� SDSHUV� DQG� DUWLFOHV� IURP� PHPEHUV� RI� WKH� DFDGHPLF�
LQVWLWXWLRQV�� UHVHDUFK� RUJDQL]DWLRQV�� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� DQG�
LQGHSHQGHQW�UHVHDUFKHUV�IRU�FRQVLGHUDWLRQ�DQG�SRVVLEOH�SXEOLFDWLRQ�LQ�LVVXHV�RI�
WKH�-RXUQDO�

6XEPLVVLRQ
,QWHQGLQJ�FRQWULEXWRUV�VKRXOG�VHQG�WKHLU�PDQXVFULSWV�W\SHG�GRXEOHG�VSDFHG�RQ�
$�� SDSHU� DQG� QRW� H[FHHGLQJ� ��� SDJHV� DV� DQ� HPDLO� DWWDFKPHQW� WR�
VDELPRU\����#JPDLO�FRP DQG� FRS\� LOHPRQDDGRIX#\DKRR�FRP�� 7KH�
VXEPLVVLRQ�VKRXOG�LQFOXGH�DQ�DEVWUDFW�RI�DERXW�����ZRUGV�VWDWLQJ�WKH�WKHVLV��
ILQGLQJV��UHFRPPHQGDWLRQV�DQG�FRQFOXVLRQ��)LOH�IRUPDW�VKRXOG�EH�06�ZRUGV�
DQG�PXVW�EH�3&�FRPSDWLEOH��0DQXVFULSW�VKRXOG�EH�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�
WKH�IRUPDW�SUHVFULEHG�E\�WKH�$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��)RU�GHWDLOV��
VHH�WKH�SXEOLFDWLRQ�PDQXDO�RI�WKH�$3$��2QFH�$FFHSWHG��DXWKRUV�DUH�DVNHG�WR�
SURYLGH�D�ILQDO�VRIW�FRS\��ZKLFK�FDQQRW�EH�DW�SURRI�VWDJH�
7KH�VXEPLVVLRQ�PXVW�EH�DFFRPSDQLHG�ZLWK�DQ�DVVHVVPHQW�IHH�RI�ILYH�WKRXVDQG�
1DLUD� �1������ WR� WKH� (GLWRU�LQ�&KLHI�� &RQWULEXWRU� ZLOO� UHFHLYH� D�
FRPSOLPHQWDU\�FRS\�RI�WKH�HGLWLRQ�LQ�ZKLFK�WKHLU�FRQWULEXWLRQV�DSSHDU��

$QRQ\PRXV�UHYLHZ
$OO� PDQXVFULSWV� ZLOO� EH� UHYLHZHG� DQRQ\PRXVO\�� $XWKRUV� DUH� WKHUHIRUH�
H[SHFWHG�WR�VHQG�PDQXVFULSWV�ZLWK�WKH�ILUVW�SDJH�FRQWDLQLQJ�WKH�WLWOH��QDPH�V���
FRQWDFW�LQIRUPDWLRQ��LQFOXGLQJ�HPDLO��DQG�DIILOLDWLRQ��7KH�VHFRQG�SDJH�VKRXOG�
FRQWDLQ� WKH� WLWOH� RI� WKH� DUWLFOH� DQG� DEVWUDFW��ZLWK� WKH� UHVW� RI� WKH�PDQXVFULSW�
EHJLQQLQJ�ZLWK�WKH�LQWURGXFWLRQ�

7LWOH
7KH�WLWOH�VKRXOG�EH�FRQFLVH�DQG�VXSSOLHG�RQ�D�VHSDUDWH�VKHHW�RI�WKH�PDQXVFULSW��
$� VKRUW� WLWOH� RI� QRW� PRUH� WKDQ� ��� FKDUDFWHUV� �LQFOXGLQJ� VSDFHV�� VKRXOG� EH�
VXSSOLHG�
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$EVWUDFW
DQ�DEVWUDFW�RI����± ����ZRUGV�LQ�(QJOLVK�/DQJXDJH�VKRXOG�SUHFHGH�WKH�DUWLFOH��

.H\ZRUGV
$OO�DUWLFOHV�VKRXOG�FRQWDLQ�.H\ZRUGV��1RW�PRUH�WKDQ�VL[�.H\ZRUGV�VKRXOG�EH�
VXEPLWWHG�ZLWK�-(/�FODVVLILFDWLRQV�

0DLQ�ERG\�RI�PDQXVFULSW
$XWKRUV�DUH�DGYLVHG�WR�DFNQRZOHGJH�DOO�VRXUFHV�RI�LQIRUPDWLRQ��7KH\�VKRXOG�
IROORZ�WKH�$3$�IRUPDW�LQ�ERWK�LQ�WH[W�FLWDWLRQ�DQG�UHIHUHQFHV��,Q�WKLV�FRQWH[W��
WKHUHIRUH�

�L��/RQJ�TXRWDWLRQV�PRUH�WKDQ����ZRUGV�VKRXOG�EH�LQGHQWHG�DQG�IOXVKHG�
WR�WKH�ULJKW�KDQG� VLGH�RI�WKH��SDJH�
�LL�� ,Q�ZRUNV�ZLWK�PRUH� WKDQ� WZR� DXWKRUV�� DOO� WKH� DXWKRUV� VKRXOG� EH�
DFNQRZOHGJHG�LQ�WKH�ILUVW�FLWDWLRQ��DQG�LQ�VXEVHTXHQW�FLWDWLRQV��RQO\�WKH�
OHDG� DXWKRU� LV� FLWHG�� IROORZHG� ZLWK� WKH� ZRUG� HW� DO�� DQG� WKH� \HDU� RI�
SXEOLFDWLRQ�

�LLL��$XWKRUV�VKRXOG�GHILQH�DQG��RU�H[SODLQ�DOO�DFURQ\PV�EHIRUH�WKH\�DUH�
FLWHG�
�LY�� $OO� LQ� WH[W� FLWDWLRQV� VKRXOG� EH� SURSHUO\� DFNQRZOHGJHG� DW� WKH�
UHIHUHQFH�VHFWLRQ
�Y��'RXEOH�VSDFLQJ�VKRXOG�EH�PDLQWDLQHG�WKURXJKRXW�WKH�ZRUN
�YL��)RQWV�VKRXOG�EH�7LPHV�1HZ�5RPDQ�����SRLQW�

5HIHUHQFHV
7KH�$3$� VW\OH� RI� UHIHUHQFLQJ� LV� XVHG� �DXWKRU¶V� �DXWKRUV� QDPH� DQG� GDWH� RI�
SXEOLFDWLRQ� EUDFNHWHG� LQ� WKH� WH[W�� DQG� DOO� ZRUNV� FLWHG� VKRXOG� EH� OLVWHG�
DOSKDEHWLFDOO\�E\�DXWKRU�DIWHU�WKH�PDLQ�ERG\�RI�WKH�WH[W��

7DEOH�DQG�)LJXUHV
$OO�WDEOHV�DQG�ILJXUHV�VKRXOG�EH�VXSSOLHG�DQG�SURSHUO\�ODEHOHG��)LJXUHV�VKRXOG�
EH�VXSSOLHG�DV�KLJK�TXDOLW\��DQG�DQ\�OHWWHULQJ�RU�OLQH�ZRUN�DQG�PDSV�VKRXOG�EH�
DEOH� WR�VXVWDLQ� UHGXFWLRQ� WR� WKH�ILQDO�VL]H�RI�UHSURGXFWLRQ��7LQWV�RU�FRPSOH[�
VKDGLQJV�VKRXOG�EH�DYRLGHG�DQG�FRORXUV�VKRXOG�QRW�EH�XVHG�
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&RS\ULJKW
$OO�ULJKW�UHVHUYHG��1R�SDUW�RI�WKLV�ERRN�PD\�EH�UHSURGXFHG�RU�WUDQVPLWWHG�LQ�
DQ\�IRUP�RU�DQ\�PHDQV�ZLWKRXW�SULRU�SHUPLVVLRQ�LQ�ZULWLQJ�IURP�WKH�FRS\ULJKW�
RZQHU�

)RU�IXUWKHU�LQIRUPDWLRQ�FDOO������������
3URI��,OHPRQD�$GRIX� )&(QW��)&*3(
(GLWRU�LQ�&KLHI
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7$%/(�2)�&217(176

�� /DILD�-RXUQDO�RI�(FRQRPLFV�DQG�0DQDJHPHQW�6FLHQFHV�«««��«��������L
�� &RS\ULJKW�SDJH�««««««««««««�««««««««�«��LL
�� %RDUG�RI�(GLWRUV««««««««««««�««««««««�«LLL
�� 1RWH�WR�,QWHQGLQJ�&RQWULEXWRUV�«««««««««««�����«�««�LY
�� 7DEOH�RI�&RQWHQWV�««««««««««««««««««��««YLL
�� +XPDQ�5HVRXUFH�0DQDJHPHQW�DQG�6WDII�3HUIRUPDQFH�LQ�%DQNV�LQ�'HOWD�

6WDWH��1LJHULD��%\�2NSLPDK��6SHFLDO�$DURQ�(PRHIH«««���«««�
�� 3RVLWLRQLQJ�9LUWXDO�7UDFH�$SSURDFK�DV�D�4XDOLWDWLYH�0HWKRGRORJ\�LQ�

(QWUHSUHQHXUVKLS�5HVHDUFK��$Q�,QQRYDWLYH�$SSURDFK�E\�6LGLNDW�
6KLWX���3K'�DQG�0XNDLOD�$GHELVL�,MDL\D���3K'�«««��««�����������

�� (PSLULFDO�,QYHVWLJDWLRQ�%HWZHHQ�,PSRUW��([SRUW��*OREDOL]DWLRQ�DQG�
1LJHULDQ�(FRQRPLF�*URZWK� �����������$Q�$SSOLFDWLRQV�*UDQJHU�
&DXVDOLW\�E\�$OL�6DOLVX�DQG�7LMMDQL�0DPPDQ«««««««««��

�� ,PSDFW�RI�.QRZOHGJH�0DQDJHPHQW�3UDFWLFHV�DQG�3HUIRUPDQFH�RI�
VHOHFWHG�0XOWLQDWLRQDO�0DQXIDFWXULQJ�)LUPV�LQ�6RXWK�:HVWHUQ�1LJHULD�
E\�-HUHPLDK�.HKLQGH�2OXGDUH��.HQQHWK�$GH\HPL�DQG�%LVD\R�
2WRNLWL�««««««««««««««««««««««««�����

��� ,PSDFW�RI�&XVWRPHU�6DWLVIDFWLRQ�RQ�&XVWRPHU�5HWHQWLRQ�LQ�WKH�
+RVSLWDOLW\�,QGXVWU\ E\�%RODWLWR�$PXGDW�%5,0$+�3K'�DQG�
:DVLX�2OXPX\LZD�$-,52:2�««««««�������������������������������������

��� ([WHUQDO�'HEW�DQG�(FRQRPLF�*URZWK�LQ�1LJHULD��$�5H�([DPLQDWLRQ�E\�
$MLGDQL�0RVHV�6DER��3K�'��<DKD\D�1DQD�$UL��0XNKWDU�6DOHK�
0RULNL ��$NLQ\HOXUH�7LWLOD\R�)LGHOLD��DQG�'DQODGL�$XJXVWLQH
«««�««««««««««««««««««««««««�����

��� (FRQRPLF�,PSOLFDWLRQV�RI�&RYLG����3DQGHPLF�RQ�(QWUHSUHQHXUVKLS�
'HYHORSPHQW�LQ�.ZDUD�6WDWH�E\�:$+$%��)��.D\RGH
««««««««««««««««««««««««««««��

��� $VVHVVPHQW�RI�%XVLQHVV�(QYLURQPHQWDO�5LVN�DQG�&XOWXUDO�([SHFWDWLRQV�
RI�1LJHULD��/RRNRXW�IRU�(QWUHSUHQHXUV�E\�<XVXI�$EGXOIDWDL�$GHNXQOH�
«««««««««««««««««««««««««««�����
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��� (YDOXDWLRQ�RI�'HWHUPLQDQWV�RI�,VODPLF�%DQNLQJ�3DWURQDJH�LQ�1LJHULD�E\�
$EGXONDUHHP�$OKDVVDQ��6KXDLEX�6LGL�6DIL\DQX�DQG�+XVVDLQD�
$EGXOODKL�<DULPD�«««««««««««««««««««�����

��� +LVWRULFDO�%DFNJURXQG�2I�,JDOD�:RPHQ�3DUWLFSDWLRQ�,Q�,QIRUPDO�
)LQDQFLDO�,QVWLWXWLRQV�)URP������± �����E\�6RSKLD�2MRFKRJZX�$GRIX
«««««««««««««««««««««««««««�����

��� 2UJDQL]DWLRQDO�&OLPDWH�$QG�7UDQVIRUPDWLRQDO�/HDGHUVKLS�7RZDUGV�
(PSOR\HH�&UHDWLYLW\�,Q�7KH�,EDGDQ�3RO\HWK\OHQH�,QGXVWU\�E\�)HOL[�
.LQJVOH\�2ELDOR�DQG�&KULVWLDQD�2PROROD�'DGD�«««««««����

��� $VVHVVPHQW�RI�,PSOHPHQWDWLRQ�RI�6DIHW\�0HDVXUHV�E\�6PDOO�DQG�
0HGLXP�6L]HG�&RQVWUXFWLRQ�)LUPV�LQ�$EXMD��1LJHULD�E\�-LEULO�$GDPX�
0XKDPPDG��$EGXOODWHHI�$GHZDOH�6KLWWX��<DNXEX�'DQDVDEH�
0RKDPPHG�DQG�-RKQ�(EKRKLPHQ�,GLDNH««««««««««���

��� &ULWHULD�)RU�0HDVXULQJ�2UJDQLVDWLRQDO�3HUIRUPDQFH�,Q�1LJHULD�
&RQVWUXFWLRQ�,QGXVWU\�E\ 2OXVKROD�1GHIR�2NLJER��,EUDKLP�6DLGX��
:DVLX�$GHQLUDQ�2OD� $ZR DQG�$QLWD�'LNZX��$GDPX�««««����

��� (�3D\PHQW�DQG�)UDXG�'HWHFWLRQ�LQ�$GDPDZD�6WDWH�&LYLO�6HUYLFH E\�
'HQLV�%$6,/$��3K'�««««««««««««««««««�����

��� (QWUHSUHQHXUVKLS��$�&DUHHU�&KRLFH�IRU�1LJHULDQ�<RXWK�E\�:$+$%��)��
.D\RGH�««««««««««««««««««««««««���

��� &KDOOHQJHV�RI�:RPHQ�3DUWLFLSDWLRQ�LQ�,QIRUPDO�)LQDQFLDO�,QVWLWXWLRQV�
$PRQJ�7KH�,JDOD�LQ�.RJL�6WDWH��1LJHULD������± �����E\ 6RSKLD�
2MRFKRJZX�$GRIX�«««««««««««««««««««�����
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3(5)250$1&(�,1�1,*(5,$�&216758&7,21�,1'8675<

2/86+2/$�1'()2�2.,*%2�
��,%5$+,0�6$,'8���:$6,8�
$'(1,5$1�2/$� $:2� $1'�$1,7$�',.:8�$'$08�

�'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�3RO\WHFKQLF��%LGD��1LJHU�6WDWH��
1LJHULD

��������'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ� )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��
0LQQD��1LJHULD &RUUHVSRQGLQJ�DXWKRU�HPDLO��ROXVKRODRNLJER#JPDLO�FRP

&R�DXWKRUV�HPDLO���VDLGX�LEU#IXWPLQQD�HGX�QJ�� �RODDGH�X����#\DKRR�FRP
�DQLQDG]L#IXWPLQQD�HGX�QJ

$EVWUDFW
3HUIRUPDQFH�FULWHULD�LV�D�SULQFLSOH�RU�VWDQGDUG�E\�ZKLFK�WKH�SHUIRUPDQFH�RI�DQ�
RUJDQLVDWLRQ� PD\� EH� MXGJHG� RU� GHFLGHG�� $OO� WKH� PRGHOV�� IUDPHZRUNV� DQG�
LQGLFHV�XVHG�LQ�PHDVXULQJ�RUJDQLVDWLRQ�SHUIRUPDQFH�DUH�EDVHG�RQ�RQH�FULWHULRQ�
RU�WKH�RWKHU��0RVW�RI� WKHVH�IUDPHZRUNV�KDYH�IDLOHG�GXH�WR� LQFRPSUHKHQVLYH�
DQG� QRQ�FRQVLGHUDWLRQ� RI� FULWHULD� WKDW� VXLW� WKH� HQYLURQPHQW� ZKHUH� DQ�
RUJDQLVDWLRQ� LV� EDVHG�� 7KLV� VWXG\� DLPHG� DW� GHWHUPLQLQJ� WKH� FULWHULD� IRU�
PHDVXULQJ�RUJDQLVDWLRQDO�SHUIRUPDQFH�FRQFHUQLQJ� WKH�1LJHULDQ�FRQVWUXFWLRQ�
LQGXVWU\��,Q�DFKLHYLQJ�WKLV�DLP�QLQH�FULWHULD�ZHUH�GUDZQ�RXW�IURP�WKH�OLWHUDWXUH��
DQG�WKH�HIIHFW�RI�WKHVH�FULWHULD�RQ�RUJDQLVDWLRQDO�SHUIRUPDQFH�ZDV�GHWHUPLQHG�
XVLQJ�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV��(LJKW\�RUJDQLVDWLRQV�IURP�WKH�IHGHUDWLRQ�RI�
WKH�FRQVWUXFWLRQ�LQGXVWU\�ZHUH�XVHG�IRU�WKLV�VWXG\��7KH�WDUJHWHG�UHVSRQGHQWV�
ZHUH�PDQDJHPHQW�PHPEHUV�RI�WKHVH����RUJDQLVDWLRQV�����TXHVWLRQQDLUHV�ZHUH�
GLVWULEXWHG�DQG�����TXHVWLRQQDLUHV�ZHUH�UHWULHYHG�PDNLQJ�����RI�WKH�UHVSRQVH�
UDWH��7KH�DQDO\VLV� VKRZHG�D�SRVLWLYH� DQG� VLJQLILFDQW� HIIHFW� RI� HLJKW� FULWHULD��
7KHVH�VKRZHG�WKDW�WKH�FULWHULD�FRXOG�EH�XVHG�DV�D�PHDVXUH�RI�RUJDQLVDWLRQDO�
SHUIRUPDQFH�� 7KH� VWXG\� FRQFOXGHG� WKDW� D� IUDPHZRUN� IRU� PHDVXULQJ�
RUJDQLVDWLRQDO�SHUIRUPDQFH�FRXOG�EH�GHYHORSHG�XVLQJ� WKH�QLQH� FULWHULD��7KH�
VWXG\� UHFRPPHQGHG� D� GHWDLOHG� IRFXV� RQ� WKH� QLQH� FULWHULD� ZKHQ� PHDVXULQJ�
RUJDQLVDWLRQDO�SHUIRUPDQFH�
.H\ZRUGV�� &RQVWUXFWLRQ�� &ULWHULD�� 0HDVXULQJ�� 2UJDQLVDWLRQ��
3HUIRUPDQFH�
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��� ,QWURGXFWLRQ
&RQVWUXFWLRQ� RUJDQLVDWLRQV� PXVW� LGHQWLI\� SHUIRUPDQFH� FULWHULD� WKDW�
FRPSUHKHQVLYHO\�FRYHU�DOO�SHUWLQHQW�EXVLQHVV�PRGHO�DVSHFWV��6RPH�DXWKRUV�
KDYH� SURSRVHG� XVLQJ� WKH� RULJLQDO� FULWHULD� RI� WKH�%DVLF�6FRUH�&DUG�%6&� WR�
HYDOXDWH� WKH� SHUIRUPDQFH� RI� FRQVWUXFWLRQ� RUJDQLVDWLRQV� �8SDGKD\D�� �������
+RZHYHU��/XHJ��������REVHUYHG�WKDW�WKH�RULJLQDO�%6&�LJQRUHV�GHYHORSPHQWV�
LQ� LQGXVWU\�VSHFLILF�� VRFLDO�� DQG� QDWXUDO� HQYLURQPHQWV�� 6RPH� DXWKRUV� KDYH�
DGGHG� UHOHYDQW� FULWHULD� WR� WKH� LQLWLDO� FULWHULD� RI� WKH� %6&� WR� HYDOXDWH� WKH�
SHUIRUPDQFH�RI�FRQVWUXFWLRQ�RUJDQLVDWLRQV�RU�KDYH�UHSODFHG�H[LVWLQJ�FULWHULD�
RI�WKH�RULJLQDO�%6&�ZLWK�QHZ�RQHV��)RQVHFD���������()40�([FHOOHQFH�PRGHO�
LV� VWUXFWXUHG� DURXQG� QLQH� HVVHQWLDO� FULWHULD�� ZKLFK� FDQ� EH� GLYLGHG� LQWR�
µHQDEOHUV¶�DQG�µUHVXOWV��)LYH�FULWHULD�DUH�HQDEOHUV��DQG�WKH�RWKHU�IRXU�DUH�UHVXOWV�
�)RQVHFD�� ������� &ULWHULD� OLNH� OHDGHUVKLS�� VWUDWHJ\� SHRSOH�� SDUWQHUVKLSV��
UHVRXUFHV��SURFHVVHV��SURGXFWV��DQG�VHUYLFHV�DUH�HQDEOHUV��ZKLOH�WKH�UHVXOWV�DUH�
SHRSOH��FXVWRPHUV��VRFLHW\��DQG�NH\�UHVXOWV��()40���������7KH�([FHOOHQFH�
0RGHO�SURYLGHV�QLQH�ZHLJKWHG�FULWHULD� DQG�JLYHV�PRUH�GHWDLOV� RI�ZHLJKWHG�
VXE�FULWHULD� IRU� HDFK� FULWHULRQ� �)RQVHFD�� ������� � 7KH� ILYH� FULWHULD� XQGHU�
µHQDEOHUV¶�KDYH�ILYH�VXE�FULWHULD��ZKLOH�WKH�FULWHULD�XQGHU�µUHVXOWV¶�KDYH�WZR�
VXE�FULWHULD��'HWDLOV�RI�DOO�WKH�QLQH�FULWHULD�DQG�WKHLU�VXE�FULWHULD�DUH�VKRZQ�LQ�
7DEOH����

7KH�HQDEOHUV¶�FULWHULD�FRYHU�ZKDW�DQ�RUJDQLVDWLRQ�GRHV��KRZ�WKH�RUJDQLVDWLRQ�
LV�UXQ�DQG�RSHUDWHG���$W�WKH�VDPH�WLPH��WKH�UHVXOWV�FRQFHQWUDWH�RQ�ZKDW�LV�VHHQ�
WR�EH�DFKLHYHG�E\�DOO�WKRVH�ZKR�KDYH�DQ�LQWHUHVW�LQ�WKH�RUJDQLVDWLRQ�DQG�KRZ�
DFKLHYHPHQW� LV� PHDVXUHG� DQG� WDUJHWHG� �$NLQUDGHZR� HW� DO�������� (QDEOHUV�
JHQHUDWH�UHVXOWV��DQG�IHHGEDFN�KHOSV�LPSURYH�HQDEOHUV�DQG�WKH�UHODWLRQVKLSV�
EHWZHHQ� WKH� HQDEOHUV� DQG� WKH� UHVXOWV� FULWHULD� VWUHQJWKHQ� WKH� PRGHO�
��$OGDUPDNL�	�<DDNXE��������)RQVHFD���������7KH�PRGHO� LV�EDVHG�RQ� WKH�
SUHPLVH�WKDW�H[FHOOHQW�UHVXOWV�FRQFHUQLQJ�NH\�UHVXOWV��FXVWRPHUV��SHRSOH�DQG�
VRFLHW\�DUH�DFKLHYHG�WKURXJK�OHDGHUVKLS�GULYLQJ�VWUDWHJ\��GHOLYHUHG�WKURXJK�
SHRSOH�� SDUWQHUVKLSV� DQG� UHVRXUFHV� DQG� SURFHVVHV�� SURGXFWV� DQG� VHUYLFHV�
�)RQVHFD���������
7KH� PRGHO� KDV� ��� VXE�FULWHULD� GHWDLOLQJ� WKH� VFRSH� DQG� DSSOLFDWLRQ� RI� WKH�
PRGHO��HDFK�VXE�FULWHULRQ�LQFOXGHV�VHYHUDO�JXLGLQJ�DUHDV��ZKLFK�DUH�QHLWKHU�
SUHVFULSWLYH�QRU�H[FOXVLYH��,W�LV�QHFHVVDU\�WR�SRLQW�RXW�WKDW�VHYHUDO�VXE�FULWHULD�
KDQGOHV�PDQ\�RI�WKRVH�DUHDV�LQ�SDUDOOHO��()40� �������7KH�UHDVRQ�IRU�WKLV�LV�
WKH�REMHFWLYH�RI�DQDO\VLQJ�D�UHDOLW\��WKH�RUJDQLVDWLRQ��IURP�GLIIHUHQW�SRLQWV�RI�
YLHZ�RU�UHIHUHQFH�SHUVSHFWLYHV��ZKLFK�FRPSRVH� WKH�JOREDO�H[LVWHQFH�RI� WKH�



)8/DILD�-RXUQDO�IRU�(QWUHSUHQHXULDO�'HYHORSPHQW

���

RUJDQLVDWLRQ��&DVWLOOD��������&DPLOHUL���������7KH�SULQFLSOHV�RI�()40�ZHUH�
RQH� RI� WKH� SULQFLSOHV� WKDW� XQGHUSLQQHG� WKLV� UHVHDUFK�� WKHVH� FULWHULD� ZHUH�
GHYHORSHG�DQG�LPSURYHG�RQ�XVLQJ�RWKHU�UHVHDUFKHUV
�YLHZV�KLJKOLJKWHG�LQ�WKH�
SUHFHGLQJ�VHFWLRQV���

7KLV� UHVHDUFK� DGRSWHG� WKH� FULWHULD� VWDWHG� LQ� WKH� EDVLF� VFRUHFDUG� %6&� DQG�
()20�H[FHOOHQFH��%DVHG�RQ�WKH�DERYH�FULWHULD��WKH�DGRSWLRQ�LV�LQ�OLQH�ZLWK�
%M|UNOXQG�DQG�)RUVOXQG���������WKDW�REVHUYHG�WKDW�RSHUDWLRQDO�SHUIRUPDQFH�
FULWHULD� VKRXOG� FRPSULVH� WKH� FXVWRPHU�� SHRSOH�� SURFHVVHV� DQG� UHVRXUFHV��
ILQDQFLDO�DQG�EXVLQHVV�UHVXOWV�SHUVSHFWLYHV�ZLWK�D��UDQJH�RI�PHDVXUHV�DQG�VXE�
PHDVXUHV�RQ�HDFK�DUHD�DV�TXDOLW\�RI�ZRUN��DFKLHYHPHQW�RI� WLPH�VFDOHV�� WKH�
VWDQGDUG�RI�FRPPXQLFDWLRQ��LPSDFW�RQ�VRFLHW\�DQG�JRRG�SUDFWLFH�IRU�FXVWRPHU�
YLHZ�� HPSOR\HH� VDWLVIDFWLRQ�� � HPSOR\HH� LQYROYHPHQW�� � WUDLQLQJ� DQG�
GHYHORSPHQW��VDIHW\�IRU�SHRSOH�YLHZ��WDUJHW�]HUR�WLPH�GHOD\V��ZRUN�ZRQ�RQ�
YDOXH��FULWHULD�DQG�ZDVWH�HIILFLHQF\�IRU�SURFHVVHV�DQG�UHVRXUFHV�YLHZ��5LVN�
PDQDJHPHQW�� UHWXUQ� RQ� FDSLWDO� DQG� SURILWDELOLW\� IRU� ILQDQFLDO� SHUVSHFWLYH��
PDUNHW�YDOXH��JURZWK��SURMHFW�VLWH�FRQWULEXWLRQ�IRU�EXVLQHVV�UHVXOWV�YLHZ�

$NLQPRODGXQ� ������� KDV�PHQWLRQHG� WKDW� EXVLQHVV� SHUIRUPDQFH� VFRUHFDUGV�
DOVR�VKRXOG�EH�FRPSULVHG�RI�RWKHU�FULWLFDO�DUHDV�RI�VXFFHVV� LQ�FRQVWUXFWLRQ���
7KH� YLWDO� DUHDV� OLNH� LQQRYDWLRQ�� SDUWQHULQJ�� VXSSO\� FKDLQ� PDQDJHPHQW��
WHDPZRUN�� DQG� OHDGHUVKLS� ZRXOG� OHDG� WKHP� WR� EHFRPH� D� ZRUOG�FODVV�
FRQVWUXFWLRQ�RUJDQLVDWLRQ��)RQVHFD��������

$FFRUGLQJ�WR�%DLUG���������PRVW�LQWHUQDWLRQDO�FRQVWUXFWLRQ�RUJDQLVDWLRQV�XVH�
SHUIRUPDQFH� LQGLFDWRUV� VXFK� DV� FRVW� SUHGLFWDELOLW\�� WLPH� SUHGLFWDELOLW\��
GHIHFWV��DFFLGHQWV��QXPEHU�RI�HPSOR\HH�VXJJHVWLRQV�LPSOHPHQWHG��QXPEHU�RI�
FRQWLQXRXV� LPSURYHPHQW� SURMHFWV� FRPSOHWHG�� QXPEHU� RI� ,62� ����� QRQ�
FRQIRUPLWLHV�� SODQW� EUHDNGRZQ�� QXPEHU� RI� FXVWRPHU� FRPSODLQWV�� HQHUJ\�
FRQVXPSWLRQ� UDWH�� QXPEHU� RI� UHSRUWDEOH� HQYLURQPHQWDO� LQFLGHQWV�� LQ�
EHQFKPDUNLQJ�WKH�RUJDQLVDWLRQ¶V�SHUIRUPDQFH�

7KH� UHSRUW� E\� &RQVWUXFWLRQ� 7DVN� )RUFH� LQ� /RQGRQ� LQWURGXFHG� ILYH�
IXQGDPHQWDOV� WR� WKH� FRQVWUXFWLRQ� SURFHVV�� QDPHO\�� OHDGHUVKLS�� IRFXV� RQ�
FXVWRPHUV�� LQWHJUDWLRQ� RI� WKH� SURFHVV� DQG� WKH� WHDP� DURXQG� WKH� SURGXFW��
TXDOLW\�GULYHQ�DJHQGD�DQG�FRPPLWPHQW�WR�SHRSOH��(UFDQ�DQG�.RNVDO���������
,W�LV�DOVR�UHFRPPHQGHG�WKDW�WKH�LQGXVWU\�SXW�LQ�SODFH�D�PHDQV�RI�PHDVXULQJ�
SURJUHVV� WRZDUGV�LWV�REMHFWLYHV�DQG�WDUJHWV��/XHJ���������.H\�SHUIRUPDQFH�
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LQGLFDWRUV �.3,V��FXUUHQWO\�EHLQJ�XVHG�LQ�WKH�8.�FRQVWUXFWLRQ�LQGXVWU\�FDQ�EH�
HIIHFWLYHO\�XVHG�E\�FOLHQWV�DQG�VXSSO\�FKDLQ�RUJDQLVDWLRQV�IRU�EHQFKPDUNLQJ�
DJDLQVW� EHVW� SUDFWLFHV� ZLWKLQ� RU� RXWVLGH� WKH� FRQVWUXFWLRQ� LQGXVWU\� �(UFDQ�
	.RNVDO��������%LQJRO�	�3RODW��������

��� &RQVWLWXHQWV� RI� 2UJDQLVDWLRQDO� 3HUIRUPDQFH� &ULWHULD� LQ� 7KH�
&RQVWUXFWLRQ�,QGXVWU\
3HUIRUPDQFH�FULWHULD�DUH�FRPSLODWLRQV�RI�GDWD�PHDVXUHV�XVHG� WR�DVVHVV� WKH�
SHUIRUPDQFH� RI� D� FRQVWUXFWLRQ� RSHUDWLRQ� �0HKDUDOLDQ� HW� DO�� ������� ,Q�
FRQVLGHUDWLRQ�RI�FULWHULD��WKHUH�LV�D�QHHG�WR�SXW�WKH�DYDLODEOH�IUDPHZRUNV�LQWR�
FRQVLGHUDWLRQ��(DFK� IUDPHZRUN�KDV� LWV�FULWHULD� IRU�PHDVXULQJ�SHUIRUPDQFH��
WKH� VXPPDULVHG� FULWHULD� FRPPRQO\� XVHG� E\� WKHVH� IUDPHZRUNV� DUH� IXUWKHU�
H[SODLQHG�EHORZ��

��� /HDGHUVKLS�FULWHULD��/'(6�
$FFRUGLQJ�WR�$NLQUDGHZR�HW�DO����������OHDGHUVKLS�LV�D�FUXFLDO�HOHPHQW�LQ�WKH�
RUJDQLVDWLRQDO�EHKDYLRXU�ODQGVFDSH��ZKHUHE\�LW�LV�RQH�RI�WKH�IOH[LEOH�LPSDFWV�
RI� LQGLYLGXDO� DQG� RUJDQLVDWLRQDO� LQWHUDFWLRQV�� ,WV� UROH� LQ� JHQHUDWLQJ� WKH�
RXWFRPHV�RI�DQ\�SURMHFW�LV�XQGHQLDEO\�YLWDO�DV�GLIIHUHQW�OHDGHUVKLS�VW\OHV��DV�
LGHQWLILHG� LQ� WKH� UHVHDUFK�� ZLOO� \LHOG� GLIIHUHQW� UHVXOWV� ZKHQ� VXEMHFWHG� WR�
YDULRXV� FLUFXPVWDQFHV� �)RQVHFD�� ������� )RU� H[DPSOH�� ,EUDKLP� DQG�'DQLHO�
�������KDYH�GHOLQHDWHG�OHDGHUVKLS¶V�UROH�DV�DQ�DSSURSULDWH�WRRO�LQ�PRWLYDWLQJ�
HPSOR\HHV� WRZDUGV� XSJUDGHG� JURZWK� DQG� GHYHORSPHQW�� ,Q� FRQWUDVW��
RUJDQLVDWLRQDO� SHUIRUPDQFH� GHVFULEHV� DQ� RUJDQLVDWLRQ¶V� FDSDFLW\� WR� DWWDLQ�
VSHFLILF� DLPV� DQG� JRDOV�� LQFOXGLQJ� H[FHOOHQW� ILQDQFLDO� RXWFRPHV�� KLJK�
RUJDQLVDWLRQDO� SURILWV�� DQG� TXDOLW\� SURGXFW� PDQXIDFWXULQJ� YLD� HIIHFWLYH�
VWUDWHJLF� PHWKRGV� �/RQJH� ������ 'DVWDQD� ������� ,Q� VSHFLILF� FRQGLWLRQV��
OHDGHUVKLS� VW\OHV� FDQ� DFKLHYH� DFFRPSOLVKHG� RUJDQLVDWLRQDO� VXFFHVV� GHVSLWH�
IROORZHUV�JHWWLQJ�IHZHU�ULJKWV�WKDQ�WKRVH�XQGHU�WKH�OHDGHUVKLS��$OGDUPDNL�	�
<DDNXE����������

,Q� JHQHUDO�� GLVFRXUVHV� RQ� WKH� FRUUHODWLRQ� EHWZHHQ� OHDGHUVKLS� VW\OHV� DQG�
SHUIRUPDQFH�DUH�DEXQGDQW�E\�GLIIHUHQW�UHVHDUFKHUV��3ULRU�ZRUNV�KDYH�UHYHDOHG�
WKH� XQLTXH� OLQN� EHWZHHQ� OHDGHUVKLS� VW\OHV� DQG� RUJDQLVDWLRQDO� SHUIRUPDQFH�
�'DVWDQH���������0DQ\�SLHFHV�RI�OLWHUDWXUH�KDYH�SURYHG�WKDW�OHDGHUVKLS�VW\OHV�
FDQ�LPSURYH�RUJDQLVDWLRQDO�SHUIRUPDQFH��DOVR�WKH\�KDYH�FRQILUPHG�WKDW�WKHUH�
LV� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� OHDGHUVKLS� VW\OHV� DQG� RUJDQLVDWLRQDO�
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SHUIRUPDQFH� �/RQJH�� ������ +DP]DK� HW� DO�� ������ $OTXDGDK� HW� DO��� ������
,ELGXQQL�HW�DO����������0DQ\�KDYH�UHFRPPHQGHG�OHDGHUVKLS�VW\OH�DV�D�FULWHULRQ�
IRU�PHDVXULQJ�RUJDQLVDWLRQDO�SHUIRUPDQFH�
)OH[LELOLW\� LQ� OHDGHUVKLS� HQDEOHV� WKH� RUJDQLVDWLRQ� WR� DQWLFLSDWH� DQG� UHDFW�
SURPSWO\�WR�HQVXUH�WKH�RQJRLQJ�VXFFHVV�RI�WKH�RUJDQLVDWLRQ��$NLQUDGHZR�HW�
DO� �������%HORZ�DUH�WKH�IXQGDPHQWDO�UROHV�RI�D�OHDGHU�LQ�DQ�RUJDQLVDWLRQ��DV�
KLJKOLJKWHG�E\�$NLQUDGHZR�HW�DO� �������

D� /HDGHUV�GHYHORS�PLVVLRQ��YLVLRQ��YDOXHV�� DQG�HWKLFV� DQG�DFW� DV� UROH�
PRGHOV�

E� /HDGHUV� GHILQH�� PRQLWRU�� UHYLHZ� DQG� GULYH� LPSURYHPHQW� RI� WKH�
RUJDQLVDWLRQ¶V�PDQDJHPHQW�V\VWHP�DQG�SHUIRUPDQFH�

F� /HDGHUV�HQJDJH�ZLWK�H[WHUQDO�VWDNHKROGHUV�
G� /HDGHUV� UHLQIRUFH� WKH� FXOWXUH� RI� H[FHOOHQFH�ZLWK� WKH� RUJDQLVDWLRQ¶V�

SHRSOH�
H� /HDGHUV� HQVXUH� WKH� RUJDQLVDWLRQ� LV� IOH[LEOH� DQG� PDQDJHV� FKDQJH�

HIIHFWLYHO\�
$FFRUGLQJ�WR�,EUDKLP�DQG�'DQLHO���������OHDGHUVKLS�LV�RQH�RI�WKH�PRVW�FULWLFDO�
DQG� HVVHQWLDO� FULWHULD� IRU� PHDVXULQJ� RUJDQLVDWLRQ� SHUIRUPDQFH� LQ� WKH�
FRQVWUXFWLRQ�LQGXVWU\��,EUDKLP�DQG�'DQLHO��������HPSKDVLVHG�WKDW�DFKLHYLQJ�
RUJDQLVDWLRQDO�SHUIRUPDQFH�GHSHQGV�PDLQO\�RQ�WKH�W\SH�RI�OHDGHUVKLS�VW\OH�
WKDW� RUJDQLVDWLRQV� DGRSW�� 7KLV� LV� EHFDXVH� OHDGHUVKLS� LV� RQH� WRRO� WR� DWWDLQ�
RUJDQLVDWLRQDO� JRDOV� DQG�REMHFWLYHV��7KHUHIRUH�� ,EUDKLP�DQG�'DQLHO� �������
UHFRPPHQGHG� WKDW� HYHU\� RUJDQLVDWLRQ� VKRXOG�� DV� WKH� LVVXH� RI� LPSRUWDQFH��
HQVXUH�JHWWLQJ� WKH� ULJKW� OHDGHU� WKDW�ZLOO� VWDII� WKHLU�RUJDQLVDWLRQ�� WR� DFKLHYH�
WKHLU�VHW�JRDOV�REMHFWLYHV��ZKLFK�LV�HIIHFWLYH�RUJDQLVDWLRQDO�SHUIRUPDQFH�

��� 6RFLHW\��&XVWRPHU�$QG�6WDNHKROGHUV¶�5HVXOWV�DQG�)RFXV��6&6)�
6WDNHKROGHUV��)RQVHFD�HW�DO�� �������GHVFULEHG�VWDNHKROGHUV�DV�³WKRVH�HQWLWLHV�
WKDW�UHSUHVHQW�D�SDUW�RI�WKH�PLFURHQYLURQPHQW�RI�DQ�RUJDQLVDWLRQ�WKDW�FRXOG�
PDQLIHVW�FHUWDLQ�LQWHUHVW¶V�LQGLUHFW�UHODWLRQV�ZLWK�D�SXEOLFO\�KHOG�FRPSDQ\´��
6WDNHKROGHUV��WKHUHIRUH��KDYH�VRPHWKLQJ�WR�JDLQ�RU�ORVH�WKURXJK�WKH�RXWFRPHV�
RI�VRPH�RUJDQLVDWLRQ¶V�DFWLYLWLHV��1DSLWXSXOX���������+HQFH�WKH\�GHSHQG�RQ�
RUJDQLVDWLRQV�WR�IXOILO�WKHLU�RZQ�JRDOV��DQG��LQ�WXUQ��WKH�RUJDQLVDWLRQ�GHSHQGV�
RQ�WKHP�WR�DFKLHYH�LWV�REMHFWLYHV��)RQVHFD�HW�DO����������6WDNHKROGHUV�H[LVW�DW�
YDULRXV�RUJDQLVDWLRQDO�OHYHOV��DQG�WKH�FKRLFH�RI�WKH�RQHV�ZKRVH�H[SHFWDWLRQV�
DUH� WR� EH� IXOILOOHG� GHSHQGV� VLJQLILFDQWO\� RQ� WKH� RUJDQLVDWLRQ¶V� YLVLRQ� DQG�
PLVVLRQ��ZLWK�WKH�YDOXHV�RI�LWV�PDQDJHPHQW��,ELGXQQL�HW�DO����������7KHUHIRUH��
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HDFK�FRPSDQ\�FRXOG�KDYH�LWV�RZQ�XQLTXH�VHW�RI�VWDNHKROGHUV��DV�GHSLFWHG�LQ��
6WLOO�� WKH� W\SLFDO�RQHV� IRU�DQ\�RUJDQLVDWLRQ� LQFOXGH� WKH�VRFLHW\�ZKHUHLQ� WKH�
RUJDQLVDWLRQ� RSHUDWHV�� ZLWK� LWV� FXVWRPHUV�� LQYHVWRUV�VKDUHKROGHUV��
JRYHUQPHQW��RZQHUV�� VXSSOLHUV��FUHGLWRUV�DQG�HPSOR\HHV��6KDUHKROGHUV�DQG�
RZQHUV� FDQ� EH� VDLG� WR� KDYH� WKH� PRVW� VLJQLILFDQW� LQIOXHQFH� RQ� DQ\�
RUJDQLVDWLRQ
V� SHUIRUPDQFH� EHFDXVH� WKH\� DUH� WKH� PDLQ� ILQDQFHUV� DQG� FDQ�
LQIOXHQFH�WKH�VXFFHVV�RI�DQ\�VWUDWHJ\�DGRSWHG�E\�WKH�RUJDQLVDWLRQ��%DDK�HW DO���
�������

&XVWRPHU�5HVXOWV���+DQD\VKD�DQG�0HKPRRG��������UHFRPPHQGHG�FXVWRPHU�
UHVXOWV�DV�RQH�RI�WKH�FULWHULD�IRU�GHWHUPLQLQJ�D�VXFFHVVIXO�RUJDQLVDWLRQ��DQG�
RUJDQLVDWLRQV� FDQ� RQO\� EH� VDLG� WR� SHUIRUP� LI� WKH\� DFKLHYH� D� SRVLWLYH�
UHODWLRQVKLS�ZLWK�WKHLU�FXVWRPHUV��6ORJDQ������DUJXHG�WKDW�PDQDJHUV�VKRXOG�
PDNH� GHFLVLRQV� WR� WDNH� DFFRXQW� RI� WKH� LQWHUHVWV� RI� DOO� VWDNHKROGHUV� LQ�
RUJDQLVDWLRQV� �LQFOXGLQJ� QRW� RQO\� ILQDQFLDO� FODLPDQWV� EXW� DOVR� HPSOR\HHV��
FXVWRPHUV�� FRPPXQLWLHV�� JRYHUQPHQWDO� RIILFLDOV� DQG�� XQGHU� VRPH
LQWHUSUHWDWLRQV�� WKH� HQYLURQPHQW�� WHUURULVWV� DQG� EODFNPDLOHUV��� 6LQQJK� DQG�
0LVUD� ������� DUJXHG� WKDW� DQ� RUJDQLVDWLRQ� FRXOG� QRW� PD[LPLVH� SURILW� LI� LW�
LJQRUHV� WKH� LQWHUHVW� RI� LWV� FXVWRPHU�� WKLV� LV� ZK\� D� %DODQFHG� 6FRUHFDUG�
FRQVLGHUV� VRFLHW\�� VWDNHKROGHUV�� DQG FXVWRPHUV� ZKHQ� PHDVXULQJ� WKH�
SHUIRUPDQFH�RI�DQ�RUJDQLVDWLRQ��

��� 3DUWQHUVKLSV�$QG�6XSSOLHU�0DQDJHPHQW�5HODWLRQ��3605�
:DQJ� HW� DO�� ������� UHFRPPHQGHG� WKDW� WKHUH� LV� D� QHHG� IRU� RUJDQLVDWLRQ�
PDQDJHUV�WR�GHYHORS�WKH�FDSDELOLWLHV�RI�WKHLU�SHRSOH�DQG�SURPRWH�IDLUQHVV�DQG�
HTXDOLW\��7KH\�DUH�WR�FDUH��FRPPXQLFDWH��UHZDUG��DQG�EH�UHFRJQLVHG�LQ�D�ZD\�
WKDW�PRWLYDWHV�SHRSOH��EXLOGV�FRPPLWPHQW��DQG�HQDEOHV�WKHP�WR�XVH�VNLOOV�DQG�
NQRZOHGJH�IRU�WKH�RUJDQLVDWLRQ
V�EHQHILW��$NLQ�HW�DO���������HPSKDVLVHG�WKDW�
RUJDQLVDWLRQV VHHN�WR�UHFUXLW�WKH�EHVW�KXPDQ�FDGUHV�WR�PDQDJH�WKHLU�UHVRXUFHV�
HIIHFWLYHO\��:KHWKHU�WKH\�DUH�GLUHFWO\�LQYROYHG�LQ�WKH�FRQVWUXFWLRQ�DFWLYLWLHV��
IRU� H[DPSOH�� ODERXUHUV�� HQJLQHHUV�� DQG� SURMHFW� PDQDJHUV�� RU� HQJDJHG� LQ�
VXSSRUWLQJ�DFWLYLWLHV��IRU�H[DPSOH��VHQLRU�PDQDJHUV��SURMHFW�FRRUGLQDWRUV��RU�
FRQWUDFW� DGPLQLVWUDWRUV�� &DPLOOHUL� ������� FRQFOXGHG� WKDW� KRZ� D� ZLVK�
RUJDQLVDWLRQ�SODQV�DQG�PDQDJHV�H[WHUQDO�SDUWQHUVKLSV��VXSSOLHUV��DQG�LQWHUQDO�
UHVRXUFHV� WR� VXSSRUW� VWUDWHJ\� DQG� SROLFLHV� DQG� WKH� HIIHFWLYH� RSHUDWLRQ� RI�
SURFHVVHV�LV�D�VWURQJ�GHWHUPLQDQW�RI�KRZ�WKH�RUJDQLVDWLRQ�SHUIRUPV�
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��� 3URFHVVHV�0DQDJHPHQW��35&0�
2UJDQLVDWLRQ�GHVLJQV��PDQDJH�DQG�LPSURYH�SURFHVVHV��SURGXFWV�DQG�VHUYLFHV�
WR�JHQHUDWH� LQFUHDVLQJ�YDOXH� IRU� FXVWRPHUV� DQG� VWDNHKROGHUV��7KLV�KDV�EHHQ�
VXJJHVWHG� DV� DQ� HVVHQWLDO� FULWHULRQ� WR� PHDVXUH� RUJDQLVDWLRQ� SHUIRUPDQFH
�*KDIRRU�HW�DO� ����� +DUVDQWR�HW�DO� ������

��� ,QIRUPDWLRQ�DQG�$QDO\VLV�&ULWHULD��,)$6�
,QYHVWPHQW� LQ� LQIRUPDWLRQ� PDQDJHPHQW� KDV� SRVLWLYHO\� LQIOXHQFHG�
RUJDQLVDWLRQDO�SHUIRUPDQFH� YDULRXV�UHVHDUFK�KDV�VWXGLHG�KRZ�LQIRUPDWLRQ�DQG�
DQDO\VLV� LPSDFW� DQ� RUJDQLVDWLRQ
V� SHUIRUPDQFH 0RUDGL� HW� DO��������
5RFKPDWXOODK� HW� DO��� ������ 5DQJVXQJQRHQ� ����� DQG�*KDIRRU� HW� DO� �������
0RUDGL� HW� DO������� IRXQG� WKDW� LQYHVWPHQW� LQ� LQIRUPDWLRQ� PDQDJHPHQW� KDV�
SRVLWLYHO\� LQIOXHQFHG� RUJDQLVDWLRQDO� SHUIRUPDQFH� 7KH� VWXG\� E\� /HH� HW� DO�
������� HPSKDVL]HV� WKDW�PDQDJLQJ� LQIRUPDWLRQ� DV� DQ� HVVHQWLDO� UHVRXUFH�ZLOO�
KHOS� WR� LPSURYH�RUJDQLVDWLRQDO�SHUIRUPDQFH�E\�FRQWUROOLQJ� WKH�FUHDWLRQ�DQG�
JURZWK� RI� GDWD�� UHGXFLQJ� RSHUDWLQJ� FRVWV�� LPSURYLQJ� HIILFLHQF\� DQG�
SURGXFWLYLW\�DQG�VDIHJXDUGLQJ�YLWDO�LQIRUPDWLRQ��$OO�WKHVH�ZLOO�HYHQWXDOO\�JLYH�
RUJDQLVDWLRQV�D�FRPSHWLWLYH�DGYDQWDJH��$ONDUHDQ�HW�DO���������

��� 6WUDWHJLF�DQG�,QQRYDWLRQ�0DQDJHPHQW��67,0�
$Q�LQQRYDWLRQ�VWUDWHJ\�VKRXOG DOLJQ�ZLWK�DQ�RUJDQLVDWLRQ
V�PLVVLRQ��YLVLRQ��
JRDOV��DQG�REMHFWLYHV��+DUVDQWR�HW�DO�� �������$FFRUGLQJ�WR�0RUDGL�HW�DO��������
LQQRYDWLRQ� VWUDWHJ\� LV� DQ�RUJDQLVDWLRQ¶V� JXLGHOLQHV� DERXW�ZKHQ�DQG�KRZ� LW�
VKRXOG� VHOHFWLYHO\� DEDQGRQ� WKH� SDVW� DQG� FKDQJH� LWV� FRUSRUDWH� VWUDWHJ\� DQG�
REMHFWLYHV� WR� IRFXV� RQ� IXWXUH� EXVLQHVV�� )XUWKHUPRUH�� 5RFKPDWXOODK� HW� DO�
�������RSLQHG�WKDW�DQ�RUJDQLVDWLRQ
V�SKLORVRSK\�DQG�EHKDYLRXU�DUH�GLUHFWHG�
WRZDUGV� FRPSUHKHQGLQJ� WKH� FXUUHQW� DQG� IXWXUH� QHHGV� RI� WKH� PDUNHW� DQG�
UHVSRQGLQJ�WR�WKHP��*KDIRRU�HW�DO� �������DUJXHG�WKDW�IRU�EHWWHU�SHUIRUPDQFH��
GLVWDQFH�VKRXOG�QRW�EH�D�EDUULHU�EHWZHHQ�RUJDQLVDWLRQV�DQG�WKHLU�FXVWRPHUV�
DQG� FRPSHWLWRUV� �/HH� HW� DO��� ������� ,Q� VXSSRUWLQJ� WKH� DERYH� ILQGLQJV��
5RFKPDWXOODK�HW�DO� �������DOVR�DYHUUHG�WKDW�RUJDQLVDWLRQV�WKDW�LQWHQWLRQDOO\�
FRQFHQWUDWH�RQ�WKH�PDUNHW�DV�WKH�VRXUFH�RI�WKHLU�LQQRYDWLRQ�VWUDWHJ\�ZLOO�OHDUQ�
EHWWHU�DQG�KDYH�WKH�HGJH�RYHU�WKHLU�FRPSHWLWRUV�ZKLFK�LV�WKH�PDLQ�IRFXV�DQG�
PHDVXUH�RI�RUJDQLVDWLRQDO�SHUIRUPDQFH��

��� /HDUQLQJ�$QG�.QRZOHGJH�0DQDJHPHQW��/.'0�
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6HYHUDO�W\SHV�RI�UHVHDUFK�SUHVHQW�D���SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�NQRZOHGJH�
PDQDJHPHQW� DQG� LQQRYDWLRQ�� )RU� LQVWDQFH�� $ONDUHDQ� HW� DO��� �������
DFNQRZOHGJHG�WKDW�NQRZOHGJH�PDQDJHPHQW�VWURQJO\�DIIHFWV�DQ�RUJDQLVDWLRQ¶V�
LQQRYDWLRQ�FDSDFLW\��2UJDQLVDWLRQV�FDQ�LQWHUQDOO\�DFTXLUH�NQRZOHGJH�WKURXJK�
H[SOLFLW� OHDUQLQJ� IURP� H[LVWLQJ� GRFXPHQWV� RU� WKH� WDFLW� NQRZOHGJH� RI� WKHLU�
SHRSOH�FRQILUPLQJ�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�NQRZOHGJH�DFTXLVLWLRQ�DQG�
LQQRYDWLRQ��$FFRUGLQJ�WR�%\XNXVHQJH�HW�DO� ��������WKHUH�ZDV�D�VLJQLILFDQW�
SRVLWLYH�QH[XV�EHWZHHQ�NQRZOHGJH�DFTXLVLWLRQ�DQG�WHFKQRORJLFDO�LQQRYDWLRQ�
�L�H�� SURGXFW� DQG� SURFHVV� LQQRYDWLRQ��� )XUWKHUPRUH�� 0RUDGL� HW� DO��� �������
HVWDEOLVKHG DQ�LPSRUWDQW�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�NQRZOHGJH�DFTXLVLWLRQ�
DQG�RUJDQLVDWLRQDO�SHUIRUPDQFH���$QRWKHU�VWXG\�E\�*KDIRRU�HW�DO� �������DOVR�
VKRZHG� WKDW� NQRZOHGJH� PDQDJHPHQW� SUDFWLFHV� LQGLUHFWO\� DIIHFW�
RUJDQLVDWLRQDO�SHUIRUPDQFH�YLD�LQQRYDWLRQ��7KHVH�DERYH�VWXGLHV�VKRZHG�WKDW�
OHDUQLQJ�DQG�NQRZOHGJH�PDQDJHPHQW�KDV�D�VLJQLILFDQW�HIIHFW�RQ�RUJDQLVDWLRQ�
SHUIRUPDQFH�EXW�QRQH�KDV�HVWDEOLVKHG�WKLV�DV�D�FULWHULRQ�WKDW�FRXOG�EH�XVHG�WR�
PHDVXUH�RUJDQLVDWLRQDO�SHUIRUPDQFH�WKLV�LV�ZKDW�WKLV�VWXG\�LQWHQGV�WR�GR�

��� 3HRSOH�DQG�5HVRXUFH�0DQDJHPHQW��35&0�
/LWHUDWXUH� KDV� EHHQ� SXEOLVKHG� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� UHVRXUFHV� DQG�
FDSDELOLWLHV� DQG� RUJDQLVDWLRQDO� SHUIRUPDQFH� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\��
7KHVH� VWXGLHV� GHPRQVWUDWHG� WKDW� UHVRXUFHV� DQG� FDSDELOLWLHV� SRVLWLYHO\� OLQN�
RUJDQLVDWLRQDO� SHUIRUPDQFH� DQG�RIIHU� FRPSHWLWLYH� DGYDQWDJHV� �2\HZREL� HW�
DO���������7ULSDWKL�	�-KD��������,JEDO�HW�DO����������5HVRXUFHV�DQG�FDSDELOLWLHV�
DUH�IRXQG�WR�SRVLWLYHO\�LPSDFW�RUJDQLVDWLRQDO�SHUIRUPDQFH�LQ�YDULRXV�ZD\V��
VXFK�DV�LPSURYLQJ�LQWHUQDO�SHUIRUPDQFH��PDWFKLQJ�WKH�EDVH�RI�KHOS�ZLWK�WKH�
IOXFWXDWLQJ�HQYLURQPHQWV��DQG�FUHDWLQJ�FKDQJHV�LQ�WKH�PDUNHW �6LQJK�	�0LVUD��
������
7ULSDWKL� DQG� -KD�� ������ H[DPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� OHDUQLQJ�
RULHQWDWLRQ�DQG�RUJDQLVDWLRQDO�EXVLQHVV�SHUIRUPDQFH�DQG�IRXQG�WKDW�WKH�IRFXV�
RQ� OHDUQLQJ� ZDV� SRVLWLYHO\� DQG� VLJQLILFDQWO\� UHODWHG� WR� WKH� FRPSDQ\
V�
RUJDQLVDWLRQDO�SHUIRUPDQFH���)XUWKHUPRUH��0DKPRXG�HW�DO����������VKRZ�WKDW�
OHDUQLQJ�RULHQWDWLRQ�VLJQLILFDQWO\�LPSDFWV�LQQRYDWLRQ�WKDW�PHGLDWHV�EXVLQHVV�
SHUIRUPDQFH�LQ�D�GHYHORSLQJ�FRXQWU\
V�FRQWH[W��/HDUQLQJ�RULHQWHG�FRPSDQLHV�
WHQG� WR� UHGXFH� DGPLQLVWUDWLYH� FRVWV� XVLQJ� KLJK� WHFKQRORJ\� DQG� QHZ�
FRPPXQLFDWLRQ� FKDQQHOV�� 7KH� VWXG\� XVHG� SHRSOH� UHVRXUFH� DQG� SURFHVV�
PDQDJHPHQW�DV�RQH�RI�WKH�FULWHULD�EDVHG�RQ�WKH�DXWKRUV¶�YLHZV�DQG�ILQGLQJV�
DERYH�
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��� 3URMHFW�DQG�%XVLQHVV�5HVXOWV�&ULWHULD��3-%5�
3URMHFW DQG� EXVLQHVV� UHVXOWV� DUH� PHDVXUHV� RI� WKH� SURGXFW� DQG� RSHUDWLRQDO�
SHUIRUPDQFH�RI�DQ�RUJDQLVDWLRQ��UHVXOWV�GHPRQVWUDWH�WKH�TXDOLW\�DQG�YDOXH�RI�
SURGXFWV� DQG� VHUYLFHV� WKDW� OHDG� WR� FXVWRPHU� VDWLVIDFWLRQ� DQG� HQJDJHPHQW
�6RHZLQ�	�&KLQGD��������7KH�SHUIRUPDQFH�RI�RUJDQLVDWLRQV�LV�RIWHQ�MXGJHG�
RQ�ILQDQFLDO�UHVXOWV��EXW�WKHVH�DUH�RXWFRPHV�UDWKHU�WKDQ�RXWSXWV�������)LQDQFLDO�
PHDVXUHV�DUH�VKDUH�SULFH��GLYLGHQGV��JURVV�PDUJLQV��QHW�SURILW��WXUQRYHU��UHWXUQ�
RQ�HTXLW\��DQG�UHWXUQ�RQ�QHW�DVVHWV��7KHVH�DUH�RQO\�SDUW�RI�WKH�SLFWXUH��DQG�PDQ\�
VWDQGDUG� UDWLRV� DUH� XVHG� WR� HYDOXDWH� DQ� RUJDQLVDWLRQ
V� RYHUDOO� ILQDQFLDO�
FRQGLWLRQ��LI�SURGXFWV�DQG�VHUYLFHV�VDWLVI\�FXVWRPHUV�LQ�D�PDQQHU�WKDW�PHHWV�
WKH�RWKHU� VWDNHKROGHUV
� QHHGV�� LW�ZLOO� KDYH� D�SRVLWLYH� HIIHFW� RQ� WKH� ILQDQFLDO�
UHVXOWV RI� DQ� RUJDQLVDWLRQ �6RHZLQ� 	� &KLQGD� ������ .KDOIDQ� HW� DO��� ������
0RUDGL�HW�DO����������

���� )LQDQFLDO�DQG�QRQ�ILQDQFLDO�SHUIRUPDQFH�FULWHULD
6SHFLILF� FULWHULD� PXVW� EH� H[DPLQHG� ZKHQ� SODQQLQJ� DQG� FKRRVLQJ� VXLWDEOH�
FULWHULD� WR�PHDVXUH� DQ� RUJDQLVDWLRQ
V� SHUIRUPDQFH��7KHVH�PXVW� EH� VHOHFWHG�
EDVHG�RQ�ZKDW�RUJDQLVDWLRQV�ZDQW�WR�DFKLHYH�DV�WKHLU�REMHFWLYHV��%DLUG���������
7KH\�PXVW�PDNH�FRPSDULVRQV�ZLWK�RWKHU�RUJDQLVDWLRQV�LQ�WKH�VDPH�EXVLQHVV�
DQG�H[SODLQ�FOHDUO\�WKH�SXUSRVH�RI�HDFK�SHUIRUPDQFH�FULWHULRQ�VHOHFWHG��7KH�
UHTXLUHPHQWV�VKRXOG�EH�HVWDEOLVKHG�WKURXJK�GLVFXVVLRQV�ZLWK�SHRSOH�LQYROYHG�
LQ�WKH�LQGXVWU\��IRU�H[DPSOH��FXVWRPHUV��HPSOR\HHV�DQG�PDQDJHUV��%DNRWLF��
������

,Q�HDUOLHU�SHUIRUPDQFH�PHDVXUHPHQWV��RUJDQLVDWLRQV�WHQGHG�WR�PHDVXUH�WKHLU�
SHUIRUPDQFH�E\�ORRNLQJ�DW�ILQDQFLDO�DVSHFWV�RU�PHDVXUHV��VXFK�DV�UHWXUQ�RQ�
LQYHVWPHQW��52,���VDOHV�SHU�HPSOR\HH�DQG�SURILW�SHU�XQLW�SURGXFWLRQ��SURILW�
PDUJLQV�� WXUQRYHU� RI� VWRFN�� GHEW� WR� HTXLW\� UDWLR� DQG� FDVK� IORZ� �0RUDGL� HW�
DO���������7KH�DVSHFW�RI� ILQDQFH�KDV�EHHQ�GHVFULEHG�E\�0RXOLQ� �������DQG�
%DLUG��������DV�D�WUDGLWLRQDO�SHUIRUPDQFH�PHDVXUHPHQW��+RZHYHU��ILQDQFLDO�
PHDVXUHV� KDYH� EHHQ� FULWLFLVHG� IRU� EHLQJ� VKRUW�WHUP� LQGLFDWRUV�� EHLQJ� WRR�
KLVWRULFDO�DQG�EDFNZDUGV�ORRNLQJ��HQFRXUDJLQJ�G\VIXQFWLRQDO�EHKDYLRXUV�DQG�
FRQVLGHULQJ WKH� GHYHORSPHQW� RI� LQWDQJLEOH� DVVHWV� VXFK� DV� HPSOR\HH�
FDSDELOLWLHV�DQG�FXVWRPHU�VDWLVIDFWLRQ��0RUDGL�HW�DO���������%HLQJ�KLVWRULFDOO\�
IRFXVHG�PHDQV� WKH\�PHDVXUHG� RQO\�ZKDW� KDG� KDSSHQHG� DQG�QRW�ZKDW�ZLOO�
KDSSHQ�LQ�WKH�IXWXUH��0HKUDOLDQ�HW�DO�����������
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)LQDQFLDO� DORQH� LV� XQOLNHO\� WR� EH� WKH� PRVW� HIILFLHQW� PHDQV� WR� PRWLYDWH�
HPSOR\HHV��)LQDQFLDO�LQIRUPDWLRQ�LV�ODJJLQJ�EHFDXVH�LW�GHVFULEHV�WKH�RXWFRPH�
RI�PDQDJHULDO�DFWLRQV�RU�GHFLVLRQV�DIWHU�WKH\�RFFXU�E\�DW�OHDVW�RQH�UHSRUWLQJ�
SHULRG��/XHJ����������0G�$VUXO��������DJUHHG�WKDW�ILQDQFLDO�PHDVXUHV�DORQH�
DUH� QR� ORQJHU� VXIILFLHQW� DQG� VXLWDEOH� IRU� XQGHUVWDQGLQJ� SHUIRUPDQFH� LQ� D�
G\QDPLF� DQG� FKDOOHQJLQJ� EXVLQHVV� HQYLURQPHQW�� ,W� GRHV� QRW� UHIOHFW�
SHUIRUPDQFH� LQ� WKH� QHZ� HFRQRP\�� ZKLFK� LV� LQ� WKH� JOREDO� HFRQRP\��
2UJDQLVDWLRQV� PXVW� PRYH� EH\RQG� ILQDQFLDO� SHUIRUPDQFH� LQGLFDWRUV� WR�
FRQVLGHU� QRQ�ILQDQFLDO� PHDVXUHV� FRQWULEXWLQJ� WR� ORQJ�WHUP� YDOXH� FUHDWLRQ�
�%DLUG���������4XDOLW\��VSHHG��IOH[LELOLW\��DQG�FRVW�KDYH�HPHUJHG�DV�WKH�WKUHH�
PRVW�FRPSHWLWLYH�DWWULEXWHV��1XUX�DQG�,EUDKLP���������0DQDJHUV�QHHG�FXUUHQW�
DQG�XS�WR�GDWH�QRQ�ILQDQFLDO�LQIRUPDWLRQ�WR�WDNH�EHWWHU�DFWLRQV�RU�GHFLVLRQV�
�1QDGL��������

3DUPHQWHU��������KDV�OLVWHG�WKH�IROORZLQJ�UHDVRQV�ZK\�ILQDQFLDO�PHDVXUHV�
KDYH� EHHQ� FULWLFLVHG� DV� D� FULWHULRQ� IRU� PHDVXULQJ� WKH� SHUIRUPDQFH� RI� DQ�
RUJDQLVDWLRQ�
L� (QFRXUDJHV� VKRUW�WHUPLVP�� IRU� H[DPSOH�� WKH� GHOD\� RI� FDSLWDO�

LQYHVWPHQW�
LL� /DFNV�VWUDWHJLF�IRFXV�DQG�IDLOV�WR�SURYLGH�TXDOLW\��UHVSRQVLYHQHVV�DQG�

IOH[LELOLW\�GDWD�
LLL� )DFLOLWDWHV�ORFDO�RSWLPLVDWLRQ��IRU�H[DPSOH��µPDQXIDFWXULQJ¶�LQYHQWRU\�

WR�NHHS�SHRSOH�DQG�PDFKLQHV�EXV\�
LY� (QFRXUDJHV�PDQDJHUV�WR�PLQLPLVH�WKH�YDULDQFHV�IURP�VWDQGDUG�UDWKHU�

WKDQ�VHHN�WR�LPSURYH�FRQWLQXDOO\�
Y� )DLOV� WR� SURYLGH� LQIRUPDWLRQ� RQ� ZKDW� FXVWRPHUV� ZDQW� DQG� KRZ�

FRPSHWLWRUV�DUH�SHUIRUPLQJ�
YL� 7KH�ILQDQFLDO�PHDVXUH�LV�FRQFHUQHG�ZLWK�WKH�FRVW�RI�HOHPHQWV�DQG�WULHV�

WR� TXDQWLI\� SHUIRUPDQFH� VROHO\� LQ� PRQHWDU\� WHUPV�� 6WLOO�� PDQ\�
HQKDQFHPHQWV�DUH�GLIILFXOW�WR�TXDQWLI\�PRQHWDULO\��VXFK�DV�OHDG�WLPH�
UHGXFWLRQ��TXDOLW\�LPSURYHPHQWV�DQG�FXVWRPHU�VHUYLFH�

YLL� )LQDQFLDO�UHSRUWV�DUH�XVXDOO\�SURGXFHG�PRQWKO\�DQG�DUH�WKH�UHVXOWV�RI�
GHFLVLRQV�PDGH�RQH�RU�WZR�PRQWKV�SUHYLRXVO\�

YLLL� )LQDQFLDO�PHDVXUHV�KDYH�SUHGHWHUPLQHG�LQIOH[LEOH�IRUPDWV�XVHG�DFURVV�
DOO� GHSDUWPHQWV�� LJQRULQJ� WKDW� D� GHSDUWPHQW� PD\� KDYH� XQLTXH�
FKDUDFWHULVWLFV�DQG�SULRULWLHV�

7KHUHIRUH�� ILQDQFLDO� SHUIRUPDQFH� PHDVXUHV� VKRXOG� EH� VXSSOHPHQWHG� RU�
UHSODFHG� E\� QRQ�ILQDQFLDO�PHDVXUHV� EHFDXVH� WKH\� DUH�PRUH� LQIRUPDWLYH� RI�
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HPSOR\HHV¶�DFWLRQV�DQG�FDQ�LPSURYH�FRQWUDFWLQJ��<X�HW�DO���������FRQFOXGHG�
WKDW�ERWK�ILQDQFLDO�DQG�QRQ�ILQDQFLDO�DVSHFWV�DUH�QHHGHG�DQG�DUH�HVVHQWLDO�LQ�
LGHQWLI\LQJ� DQ� RUJDQLVDWLRQ¶V� SHUIRUPDQFH�� 7KH� QHHG� WR� DGRSW� D� EDODQFHG�
UDQJH� RI� ILQDQFLDO� DQG� QRQ�ILQDQFLDO� SHUIRUPDQFH�PHDVXUHV� LV� QRZ�ZLGHO\�
DFFHSWHG� WKLV� LV�ZK\� WKLV�VWXG\�HYDOXDWHG� WKH�FULWHULD� WKDW�FRXOG�EH�XVHG� WR�
PHDVXUH�RUJDQLVDWLRQ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��

��� 0HWKRGRORJ\
7KH� VWXG\� HPSOR\HG� H[SORUDWRU\� UHVHDUFK DQG� TXDQWLWDWLYH� UHVHDUFK�� WKH� LV�
EHFDXVH� WKH� VWXG\� ZDV� RQO\� LQWHUHVWHG� LQ� GHWHUPLQLQJ� WKH� RUJDQLVDWLRQDO�
YDULDEOHV� DV� D� PHDQV� RI� LPSURYHPHQW� WR� RUJDQLVDWLRQDO� SHUIRUPDQFH�� 7KH�
SRSXODWLRQ� FRQVLVWV� RI� DOO� WKH� PDQDJHPHQW� PHPEHUV� RI� WKH� )HGHUDWLRQ� RI�
&RQVWUXFWLRQ� ,QGXVWU\� LQ�1LJHULD� )2&,�� 7KH� SXUSRVLYH� VDPSOLQJ� WHFKQLTXH�
ZDV� DGRSWHG� DQG� (LJKW\�ILYH� ����� RUJDQLVDWLRQV� SUDFWLVLQJ� LQ� 1LJHULD� ZHUH�
VDPSOHG�ZLWK�D�SRSXODWLRQ�RI�����PDQDJHPHQW�VWDII�� WKH�VDPSOLQJ�VL]H�ZDV�
FDOFXODWHG� XVLQJ� WKH� IRUPXOD� VXJJHVWHG� E\� <DPDQH�� ����� VLJKWHG� LQ�
7DKHUGRRVW� ������� 8VLQJ� WKH� DERYH� IRUPXOD�� D� VDPSOH� VL]H� RI� ���� ZDV�
REWDLQHG�� ���� RI� WKH� YDOXH� ZDV� DGGHG� IROORZLQJ� WKH� UHFRPPHQGDWLRQ� RI�
7DKHUGRRVW� ������� WR� FRYHU� WKH� QRQ�UHVSRQVH� QXPEHU�� WKHUHIRUH�� WKH� QHZ�
DGMXVWHG�VDPSOH�VL]H�XVHG�IRU�WKH�UHVHDUFK�ZDV�����IRU�WKH�TXHVWLRQQDLUHV�

7KH� TXHVWLRQQDLUH� ZDV� FORVHG�HQGHG� DQG� VWUXFWXUHG� WKDW� ZDV� EDVHG� RQ� WKH�
TXHVWLRQV�JHQHUDWHG�IURP�WKH�OLWHUDWXUH��WKHVH�TXHVWLRQV�ZHUH�VFDOHG�XVLQJ�WKH���
± SRLQW� /LNHUW� VFDOH� RI� �� ± ��ZKHUH�� �� 1RW� 6LJQLILFDQW�� �� /RZ� 6LJQLILFDQW�� ��
6LJQLILFDQW����+LJK�6LJQLILFDQW�DQG���9HU\�+LJK�6LJQLILFDQW��WKLV�LV�FRQFHUQLQJ�WKH�
UHVHDUFK�K\SRWKHVLV�

7KUHH�KXQGUHG�DQG�VL[W\�± VL[�������TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG�DPRQJ�WKH�
PDQDJHPHQW�PHPEHUV�RI�HLJKW\�ILYH������FRQVWUXFWLRQ�RUJDQLVDWLRQDO�LQ�WKH�VWXG\�
DUHD�DQG�����ZHUH�UHWULHYHG�PDNLQJ�����RI�WKH�UHVSRQVH��7KH�TXHVWLRQQDLUH�ZDV�
VWUXFWXUHG�LQWR���VHFWLRQV��VHFWLRQ�$�FRYHUHG�UHVSRQGHQWV
�SURILOHV�DQG�TXHVWLRQV�
UHODWHG� WR� WKH� UHVSRQGHQWV
� EDFNJURXQGV� DQG� RUJDQLVDWLRQV� ZKLOH� VHFWLRQ� %�
FRYHUHG�TXHULHV�GUDZQ�RXW�IRU�WKH�REMHFWLYH�XVLQJ�WKH�ILQGLQJV�IURP�WKH�OLWHUDWXUH�

6HFWLRQ�$�RI�WKH�TXHVWLRQQDLUH�ZDV�DQDO\VHG�XVLQJ�SHUFHQWLOHV ZKLOH�VHFWLRQ�
%� ZDV� DQDO\VHG� XVLQJ� 0XOWLSOH� 5HJUHVVLRQ� $QDO\VLV� 05$�� WKH H[LVWLQJ�
OLWHUDWXUH�SURYLGHG VWURQJ�HYLGHQFH WKDW FHUWDLQ YDULDEOHV FRXOG EH H[SHFWHG
WR EH VWURQJ�SUHGLFWRUV RI RUJDQLVDWLRQDO�SHUIRUPDQFH��DQG�WKH�GDWD�DQDO\VLV�
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IRU�UHJUHVVLRQ�ZDV FRQGXFWHG�XVLQJ ,%0�6366�VWDWLVWLFV����DQG�0LFURVRIW�
H[FHO�

��� 5HVXOWV�DQG�'LVFXVVLRQ
7KH�UHVSRQVH�UDWH�LV�VKRZQ�LQ�ILJXUH����WKUHH�KXQGUHG�DQG�VL[W\�± VL[�������
TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG�EDVHG�RQ�WKH�VDPSOH�VL]H�FDOFXODWHG��2XW�RI�
WKLV� QXPEHU�� WKUHH� KXQGUHG� DQG� ������ TXHVWLRQQDLUHV�ZHUH� UHWULHYHG�� 7KLV�
VKRZHG�DQ�����UHVSRQVH�UDWH�ZKLFK�LV�KLJK�DQG�DGHTXDWH�IRU�WKH�UHVHDUFK�

)LJXUH����5HVSRQVH�5DWH
6RXUFH��5HVHDUFKHU¶V�$QDO\VLV�RI�'DWD�������

7DEOH���VKRZV�WKH�SUHVHQWDWLRQ�DQG�DQDO\VLV�RI�6HFWLRQ $�RI�WKH�TXHVWLRQQDLUH��
WKLV�ZDV�WKH�SURILOH�RI�WKH�UHVSRQGHQWV�DQG�VRPH�EDVLF�TXHVWLRQV�FRQFHUQLQJ�
WKH�RUJDQLVDWLRQV�SUDFWLVLQJ�SHUIRUPDQFH�PHDVXUHPHQW��7KH�XVH�RI�IUHTXHQF\�
GLVWULEXWLRQV�DQG�SHUFHQWLOH�DQDO\VHG�WKLV�
7DEOH���VKRZV�WKDW�PRVW�RI�WKH�UHVSRQGHQWV�ZRUN�LQ�DQ�RUJDQLVDWLRQ�LQYROYHG�
LQ�FRQWUDFWLQJ�DQG�FRQVXOWLQJ��WKH�ILJXUH�ZDV�DV�KLJK�DV������ZKLOH�WKRVH�ZKR�
DUH� HLWKHU� IRU� FRQWUDFWLQJ� DQG� FRQVXOWLQJ�ZHUH� ���� DQG� ���� UHVSHFWLYHO\���
7KHVH�ILQGLQJV�DUH�LQ�OLQH�ZLWK�,ELGXQQL�HW�DO����������ZKLFK�IRXQG�WKDW�PRVW�
RI� WKH� FRQVWUXFWLRQ� RUJDQLVDWLRQV� SUDFWLVLQJ� LQ� 1LJHULD� DUH� LQWR� ERWK�
FRQWUDFWLQJ�DQG�FRQVXOWLQJ��7KH�UHVSRQGHQWV�XVHG�IRU� WKLV� UHVHDUFK�ZHUH�RI�
JUHDW�H[SHULHQFH��WKLV�LV�VKRZQ�LQ�7DEOH����WKH�UHVSRQGHQWV�ZLWK�WZHQW\�\HDUV�
DERYH�KDYH�D�KLJK�SHUFHQWDJH�RI������7KLV�JDYH�WKHP�FRQILGHQFH�WKDW�PRVW�
RI�WKH�UHVSRQGHQWV�ZHUH�HOLJLEOH�EHFDXVH�LW�ZDV�GHOLYHUHG�IURP�WKHLU�ZHDOWK�RI�
H[SHULHQFH�RI�RYHU����\HDUV��

ϯϲϲ

ϭϬϬ

ϯϬϭ

ϴϮ
Ϭ

ϱϬ
ϭϬϬ
ϭϱϬ
ϮϬϬ
ϮϱϬ
ϯϬϬ
ϯϱϬ
ϰϬϬ

EŽ��ŝƐƚƌŝďƵƚĞĚ й��ŝƐƚƌŝďƵƚĞĚ EŽ�ZĞƚƌŝĞǀĞĚ й�ZĞƚƌŝĞǀĞĚ
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7DEOH��� 'HPRJUDSK\�RI 5HVSRQGHQWV�DQG�2UJDQLVDWLRQV
)UHTXHQF\ 3HUFHQWDJH

7\SH�RI�WKH�2UJDQLVDWLRQ�RI�WKH�5HVSRQGHQWV
&RQWUDFWLQJ �� ��
&RQVXOWLQJ �� �

%RWK ��� ��
7RWDO ��� ���

$FDGHPLF�4XDOLILFDWLRQ�WKH�5HVSRQGHQWV
+1'�%�6&�%�7(&+ ��� ��
0�6&�0�7(&+�0�%$ �� ��

3K' � �
7RWDO ��� ���

3URIHVVLRQDO�4XDOLILFDWLRQ�RI�WKH�5HVSRQGHQWV
465%1 �� �
&25%21 �� �
$5&21 �� ��
&255(1 �� ��
,&$�$1$ �� ��
1,0 �� ��
2WKHUV �� ��
7RWDO ��� ���

5HVSRQGHQWV
�<HDUV�RI�([SHULHQFH�LQ�WKH�&RQVWUXFWLRQ�
,QGXVWU\
����<HDUV �� �
��� ���<HDUV �� ��
���� ���<HDUV ��� ��
���� ���<HDUV �� ��
$ERYH����<HDUV �� ��

7RWDO ��� ���
6RXUFH��5HVHDUFKHU¶V�$QDO\VLV�RI�'DWD��������

��� 7HVWLQJ�RI�WKH�K\SRWKHVLV
+��� � 7KHUH� LV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� RUJDQLVDWLRQDO�
SHUIRUPDQFH�FULWHULD�DQG� RUJDQLVDWLRQDO�SHUIRUPDQFH
,Q�WHVWLQJ�WKH�DERYH�K\SRWKHVLV�VL[�����PDLQ�FRQVWUXFWV�ZHUH�XVHG��DQG�HDFK�
PDLQ�FRQVWUXFW�KDV�VXE�FRQVWUXFWV�ZKLFK�UDQJH�IURP�WZR�WR�ILYH��7KH�WRWDO�VXE�
FRQVWUXFWV� ZHUH� WKLUW\�WZR� ������ 7KLV� QXPEHU� ZDV� DUULYHG� DW� DIWHU� IDFWRUV�
ORDGLQJ� KDV� HOLPLQDWHG� VRPH� RI� WKHVH� VXE�FRQVWUXFWV�� 7R� GHWHUPLQH� WKH�
UHODWLRQVKLS�EHWZHHQ�WKH�QLQH�FULWHULD�LQ�WKH�FRQVWUXFW�DQG�SHUIRUPDQFH�FULWHULD�
D�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV�ZDV�UXQ�XVLQJ� WKH�GDWD�IURP�WKH�UHVSRQGHQWV��
7KH�RXWSXW�RI�WKHVH�UHVXOWV�ZDV�WDEXODWHG�LQ�7DEOH�������WKLV�PXOWLSOH�UHJUHVVLRQ�
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ZDV� SHUIRUPHG� ZLWK� WKH� QLQH� FULWHULD� DV� SUHGLFWRUV� DQG� RUJDQLVDWLRQDO�
SHUIRUPDQFH�DV�GHSHQGHQW�IDFWRUV�LQ�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV��DSSHQGL[�,���
$�SUHGLFWLYH�PRGHO�ZDV�JHQHUDWHG��7KH�VXEVHTXHQW�PXOWLSOH�OLQHDU�UHJUHVVLRQ�
�0/5��ZDV� ILWWHG�� DQG� WKH� UHODWHG� UHJUHVVLRQ� FRHIILFLHQWV� ZHUH� VWDWLVWLFDOO\�
WHVWHG�WR�VHH�LI�WKH\�FRXOG�EH�FODLPHG�WR�EH�VLJQLILFDQWO\�QRQ�]HUR�JLYHQ�WKH�
DYDLODEOH�LQIRUPDWLRQ�LQ�WKH�VXUYH\HG�GDWD��

< �23� ଴ߚ� 
ሺை௉ሻ ୊୅ୗଵ୍ߚ�

ሺை௉ሻ
ሺ�	��ሻ ୊୅ୗ୍ߚ� ଶ

ሺை௉ሻ
ሺ�	��ሻ ൅ ୊୅ୗ୍ߚ ଷ

ை ሺ�	��ሻ ��İ

<�23��  � ଴ߚ
ሺை௉ሻ ୐ୈ୉ୗଵߚ�

ሺை௉ሻ
ሺ����ሻ ୐ୈ୉ୗଶߚ�

ை௉ ሺ����ሻ ୐ୈ୉ୗଷߚ�
ሺை௉ሻ

ሺ����ሻ ൅

୐ୈ୉ୗସߚ
ሺை௉ሻ ሺ����ሻ ୐ୈ୉ୗହߚ�

ሺை௉ሻ ሺ����ሻ �İ

<� �23� ଴ߚ 
ሺை௉ሻ ୐୏ୈ୑ଵߚ�

ሺை௉ሻ
ሺ����ሻ ୐୏ୈ୑ଶߚ�

ሺை௉ሻ
ሺ����ሻ ൅ ୐୏ୈ୑ଷߚ

ை௉ ሺ����ሻ ��
୐୏ୈ୑ସߚ
ை௉ ሺ����ሻ ��İ

< �23� ଴ߚ 
ሺை௉ሻ ୔ୗ୑ୖଵߚ�

ሺை௉ሻ
ሺ����ሻߚ�୔ୗ୑ୖଶ

ሺை௉ሻ ሺ����ሻ��İ

< �23� ଴ߚ� 
ሺை௉ሻ ୔ୈ୑ଵߚ�

ሺை௉ሻ
ሺ����ሻߚ�୔ୈ୑ଶ

ሺை௉ሻ ሺ����ሻ��İ

<��23� ଴ߚ 
ሺை௉ሻ ୔ୖେ୑ଵߚ�

ሺை௉ሻ
ሺ����ሻߚ�୔ୖେ୑ଶ

ሺை௉ሻ ሺ����ሻ � ୔ୖେ୑ଷߚ
ሺை௉ሻ ሺ����ሻ ൅İ

< �23� ଴ߚ 
ሺை௉ሻ ୔୎୆ୖଵߚ�

ሺை௉ሻ
ሺ�
��ሻߚ�୔୎୆ୖଶ

ሺை௉ሻ ሺ�
��ሻߚ�୔୎୆ୖଷ
ሺை௉ሻ ሺ�
��ሻ ୔୎୆ୖସߚ�

ሺை௉ሻ ሺ�
��ሻ

�İ

< �23� ଴ߚ 
ሺை௉ሻ ୗୌ୊ଵߚ�

ሺை௉ሻ
ሺ���	ሻߚ�ୗୌ୊ଶ

ሺை௉ሻ ሺ���	ሻߚ�ୗୌ୊ଷ
ሺை௉ሻ ሺ�
��ሻ ୗୌ୊ସߚ�

ሺை௉ሻ ሺ���	ሻ

�İ

< �23� ଴ߚ 
ሺை௉ሻ ୗ୘୍୑ଵߚ�

ሺை௉ሻ
ሺ����ሻߚ�ୗ୘୍୑ଶ

ሺை௉ሻ ሺ����ሻߚ�ୗ୘୍୑ଷ
ሺை௉ሻ ሺ����ሻ ୗ୘୍୑ସߚ�

ሺை௉ሻ ሺ����ሻ

�İ
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0RGHO 5HJUHVVLRQ�
:HLJKW

%HWD�
&RHIILFLHQW

5�
6TXDUH

) 7�9DOXH 3�9DOXH &RP
PHQW

'HFLVLRQ

+�� ,)$6����ļ�23

,)$6���ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

,)$6���ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

,)$6���ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� /'(6��ļ��23

/'(6���ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

/'(6��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�
/'(6��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

/'(6��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

/'(6���ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� /.'0ļ��23

/.'0��ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

/.'0 �ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

/.'0 �ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

/.'0 �ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� 3605�ļ�23

3650��ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

3650��ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� 3&50�ļ�23

3&50�ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

3&50�ļ23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� 35&0ļ�23

35&0��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

35&0 �ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

35&0��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� 3-%5�ļ�23

3-%5��ļ�23 ����� ����� ����� ����� ����� 16 5HMHFWHG�

3-%5�ļ�23 ����� ����� ����� ����� ����� 16 5HMHFWHG

3-%5��ļ�23 ����� ����� ����� ����� ����� 16 5HMHFWHG

3-%5��ļ�23 ����� ����� ����� ����� ����� 16 5HMHFWHG

+�� 6&6)ļ�23

6&6) �ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

6&6) ��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

6&6) ��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

6&6) ��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

+�� 67,0ļ�23

67,0��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

67,0 �ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

67,0 ��ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�

67,0 �ļ�23 ����� ����� ������ ����� ����� 66 $FFHSW�
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,W�ZDV�GHGXFHG�IURP�PRGHO���WKDW�WKH�GHJUHH�WR�ZKLFK�WKH�FULWHULD�SUHGLFWHG�WKH�
RUJDQLVDWLRQDO� SHUIRUPDQFH� LV� 7DEOH� ����� � 7KH� ILUVW� PRGHO� LQIRUPDWLRQ� DQG�
DQDO\VLV� FULWHULD� �,)$6�� KDG� D� KLJK� SUHGLFWLYH� SRZHU� RI� ���� �5�� � ������ )�
FKDQJH� ��������7�YDOXH�RI��������ZLWK�D�3�YDOXH�RI���������7KH�UHVXOW�RI�WKH�
PRGHO� VKRZHG� WKDW� ,)$6� KDG� D� SRVLWLYH� DQG� KLJKO\� VWDWLVWLFDOO\� VLJQLILFDQW�
HIIHFW� RQ� RUJDQLVDWLRQDO� SHUIRUPDQFH�� ZLWK� D� EHWD� FRHIILFLHQW� RI� �������
&RQVLGHULQJ�WKH�05$�UHVXOWV��DOO�HLJKW�FULWHULD�KDYH�D�VLJQLILFDQW�UHODWLRQVKLS�
ZLWK� D� S�YDOXH� RI� ������� 3URMHFW� DQG�%XVLQHVV�5HVXOWV� DQG� EXVLQHVV� UHVXOWV�
FULWHULD�KDYH�D�SUHGLFWLYH�SRZHU�RI������ �5� ����� )��������7�YDOXH�������DQG�
WKH�3�YDOXH�RI��������� WKH�EHWD�YDOXH�RI� WKH�PRGHO� UDQJHV�EHWZHHQ�������±
�������WKH�YDULDEOH�ZDV�UHMHFWHG���8VLQJ�WKH�UHVXOW�RI�WKH�05$�HLJKW�YDULDEOHV�
WKDW�KDYH�VLJQLILFDQW�HIIHFWV�RQ�RUJDQLVDWLRQ�SHUIRUPDQFH�ZHUH�DGRSWHG�DV�WKH�
FULWHULD� IRU�PHDVXULQJ� RUJDQL]DWLRQDO� SHUIRUPDQFH� LQ� 1LJHULD
V� FRQVWUXFWLRQ�
LQGXVWU\

7DEOH��� 5HJUHVVLRQ�5HVXOWV�2Q� WKH�5HODWLRQVKLS�%HWZHHQ�2UJDQLVDWLRQ�
&ULWHULD�DQG2UJDQLVDWLRQDO�3HUIRUPDQFH
5HVHDUFKHU µV ILHOG VXUYH\� ����
��� &RQFOXVLRQ�
7KH� UHJUHVVLRQ� DQDO\VLV� ZDV� � FRQGXFWHG� WR� GHWHUPLQH� WKH� VLJQLILFDQW�
UHODWLRQVKLS� DQG� HIIHFW� EHWZHHQ� WKH� FULWHULD� /HDGHUVKLS� FULWHULD� 6RFLHW\��
&XVWRPHU� $QG� 6WDNHKROGHUV¶� 5HVXOWV�� 3HRSOH� 3DUWQHUVKLSV� $QG� 5HVRXUFHV�
3URFHVVHV�� 3URGXFWV� DQG� 6HUYLFHV� ,QIRUPDWLRQ� $QG� $QDO\VLV� &ULWHULD�
6WUDWHJLF� DQG� ,QQRYDWLRQ� 0DQDJHPHQW� /HDUQLQJ� $QG� .QRZOHGJH�
0DQDJHPHQW� 3HRSOH� 5HVRXUFH� DQG� 3URFHVV� 0DQDJHPHQW� 3URMHFW� DQG�
%XVLQHVV�5HVXOWV�&ULWHULD��DQG�WKH�SHUIRUPDQFH�RI�DQ�RUJDQLVDWLRQ�EDVHG�RQ�WKH�
UHVSRQGHQWV¶�YLHZV��7KHUH�ZDV�D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WKH�HLJKW�RXW�
RI� WKH�QLQH�FULWHULD�DQG�RUJDQLVDWLRQ�SHUIRUPDQFH��7KH�SURMHFW�DQG�EXVLQHVV�
UHVXOWV�KDV�QR�VLJQLILFDQW�HIIHFW�EXW�LW�KDV�D�UHODWLRQVKLS�WKLV�ZDV�VKRZQ�LQ�WKH�
HTXDWLRQ��%\� WKHVH�ILQGLQJV�DOO� WKH�QLQH�FULWHULD�ZHUH� UHWDLQHG��7KH�DQDO\VLV�
VKRZHG�D�SRVLWLYH�DQG�VLJQLILFDQW�HIIHFW�RI�HLJKW�FULWHULD�WKLV�VKRZHG�WKDW�WKH�
FULWHULD�FRXOG�EH�XVHG�DV�D�PHDVXUH�RI�RUJDQLVDWLRQDO�SHUIRUPDQFH��7KH�VWXG\�
FRQFOXGHG�WKDW�D�IUDPHZRUN�IRU�PHDVXULQJ�RUJDQLVDWLRQDO�SHUIRUPDQFH�FRXOG�
EH� GHYHORSHG� XVLQJ� WKH� QLQH� FULWHULD�� 7KH� ILQGLQJV� DUH� LQ� OLQH� ZLWK� LQ� WKH�
ILQGLQJV�RI�'DVWDQH������� *KDIRRU�HW�DO� �����DQG�+DUVDQWR�HW�DO� ������WKH\�
DOO�UHFRPPHQGHG�VRPH�PRUH�FRPSUHKHQVLYH�FULWHULD�WR�PHDVXUH�RUJDQLVDWLRQDO�
SHUIRUPDQFH�LQ�1LJHULD�
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��� 5HFRPPHQGDWLRQV
7KH�VWXG\�UHFRPPHQGHG�D�GHWDLOHG�IRFXV�RQ�WKH�QLQH�FULWHULD�ZKHQ�PHDVXULQJ�
RUJDQLVDWLRQDO�SHUIRUPDQFH� $�FRPSUHKHQVLYH�PRGHO�WKDW�ZLOO�LQFOXGH�WKH�QLQH�
FULWHULD�IRU�1LJHULD�FRQVWUXFWLRQ�LQGXVWU\�

5HIHUHQFHV
$NLQPRODGXQ�2��7����������3HUIRUPDQFH�(YDOXDWLRQ�2I�&RQVWUXFWLRQ�)LUPV�,Q�
6RXWKZHVW� 1LJHULD��,Q��2JXQVHPL��'��5��$ZRGHOH��2�$��	�2NH��$�(��(GV��
$NLQUDGHZR� 2��� $LJEDYERD� &�� DQG� 2NH� $�� �������� 3HUIRUPDQFH�

%HQFKPDUNLQJ� 6\VWHP� IRU� WKH� 1LJHULDQ� &RQVWUXFWLRQ� ,QGXVWU\� ,Q��
/DU\HD��6��DQG�(VVDK��(���(GV��3URFV�:HVW� $IULFD� %XLOW�
(QYLURQPHQW� 5HVHDUFK� � �:$%(5�� &RQIHUHQFH�� � ���� $XJXVW� �������
$FFUD��*KDQD����������

$OGDUPDNL�� 6���	�<DDNXE��.��%�� ��������0HDVXUHPHQWV� RI�2UJDQL]DWLRQDO�
([FHOOHQFH� 'HYHORSPHQW� RI� +ROLVWLF� ([FHOOHQFH� 3UDFWLFHV� IRU� )UHH
=RQHV�LQ�'XEDL�

$ONDUDDQ�� )���$OELWDU��.���+XVVDLQH\��.���	�9HQNDWHVK��9��*�� ��������7KH�
FRUSRUDWH� WUDQVIRUPDWLRQ� WRZDUG� ,QGXVWU\� ���� DQG� ILQDQFLDO�
SHUIRUPDQFH��7KH�LQIOXHQFH�RI�HQYLURQPHQWDO��VRFLDO��DQG�JRYHUQDQFH�
�(6*�� 7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�&KDQJH� ������������

%DLUG� .� ������� 7KH HIIHFWLYHQHVV RI VWUDWHJLF SHUIRUPDQFH PHDVXUHPHQW
V\VWHPV� ,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLYLW\ 	 3HUIRUPDQFH�
0DQDJHPHQW� ������ �� ���

%DNRWLü��'����������5HODWLRQVKLS�EHWZHHQ�-RE�6DWLVIDFWLRQ�DQG�2UJDQLVDWLRQDO�
3HUIRUPDQFH�� (FRQRPLF� 5HVHDUFK�(NRQRPVND� ,VWUDåLYDQMD� ��� �����
���������'2,����������������;�������������

%LQJRO� %�1� DQG 3RODW� *� ������� ³)UDPHZRUN IRU HYDOXDWLQJ TXDOLW\
SHUIRUPVDQFHV RI VXEFRQWUDFWRUV�� FDVH RI 7XUNLVK� FRQWUDFWRUV´�
-RXUQDO RI &RQVWUXFWLRQ LQ 'HYHORSLQJ &RXQWULHV� �� �������������

%M|UNOXQG� 0� 	 )RUVOXQG� +� ������� 7KH SXUSRVH DQG IRFXV RI
HQYLURQPHQWDO SHUIRUPDQFH PHDVXUHPHQW� V\VWHPV LQ ORJLVWLFV�
,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLYLW\ 	 3HUIRUPDQFH 0DQDJHPHQW�
������ ��� ± ����

&DPLOOHUL��0��$����������8VLQJ�WKH�EDODQFHG�VFRUHFDUG�DV�D�SHUIRUPDQFH�
PDQDJHPHQW� WRRO� LQ� KLJKHU� HGXFDWLRQ� 0DQDJHPHQW� LQ�
(GXFDWLRQ� �������������
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'DVWDQH��2����������,PSDFW�RI�OHDGHUVKLS�VW\OHV�RQ�HPSOR\HH�SHUIRUPDQFH��
$�PRGHUDWLQJ� UROH� RI� JHQGHU� $XVWUDOLDQ� -RXUQDO� RI� %XVLQHVV�
DQG�0DQDJHPHQW�5HVHDUFK� �������������

()40� �������� 7KH� ()40� 0RGHO�� ()40�� %UXVVHOV�� %HOJLXP�������
,6%1�����������������

()40�� ()40� ����� 0RGHO²()40�� ������ $YDLODEOH� RQOLQH��
KWWSV���ZZZ�HITP�RUJ�LQGH[�SKS�HITP�PRGHO�GRZQORDG�\RXU IUHH�
VKRUW�FRS\�RI�WKH�HITP�PRGHO���DFFHVVHG�RQ����0D\�������

(UFDQ�� 7� 	� .RNVDO� $� ������� &RPSHWLWLYH 6WUDWHJLF 3HUIRUPDQFH
%HQFKPDUNLQJ �&63%� 0RGHO IRU ,QWHUQDWLRQDO &RQVWUXFWLRQ
&RPSDQLHV� .6&( -RXUQDO RI &LYLO (QJLQHHULQJ� ������ ����������

)RQVHFD�� /�� �������� 7KH� ()40������PRGHO��$� WKHRUHWLFDO� DQG� FULWLFDO�
UHYLHZ� 7RWDO� 4XDOLW\� 0DQDJHPHQW� 	� %XVLQHVV� ([FHOOHQFH� �����
���������������

)RQVHFD��/���$PDUDO��$���	�2OLYHLUD�� -�� ��������4XDOLW\������ WKH�()40�
����� PRGHO� DQG� LQGXVWU\� ���� UHODWLRQVKLSV� DQG�
LPSOLFDWLRQV� 6XVWDLQDELOLW\� ������������

,EUDKLP�� $�� 8��� 	� 'DQLHO�� &�� 2�� �������� ,PSDFW� RI� OHDGHUVKLS� RQ�
RUJDQLVDWLRQDO� SHUIRUPDQFH� ,QWHUQDWLRQDO� -RXUQDO� RI� %XVLQHVV��
0DQDJHPHQW�DQG�6RFLDO�5HVHDUFK� �������������

/HH��.���$]PL��1���+DQD\VKD��-���$O]RXEL��+���	�$OVKXULGHK��0����������
7KH�HIIHFW�RI�WKH�GLJLWDO�VXSSO\�FKDLQ�RQ�RUJDQL]DWLRQDO�SHUIRUPDQFH��
$Q�HPSLULFDO�VWXG\�LQ�0DOD\VLD�PDQXIDFWXULQJ�LQGXVWU\� 8QFHUWDLQ�
6XSSO\�&KDLQ�0DQDJHPHQW� ���������������

/RQJH��2�� -�� ��������/HDGHUVKLS�VW\OH�SDUDGLJP�VKLIW� DQG�RUJDQLVDWLRQDO�
SHUIRUPDQFH�� $� FDVH� RI� WKH� 1LJHULDQ� &HPHQW� ,QGXVWU\� $IULFDQ�
5HVHDUFK�5HYLHZ� ������������

/XHJ� 5� ������� 6WUDWHJ\ PDSV� WKH HVVHQWLDO OLQN EHWZHHQ WKH EDODQFHG
VFRUHFDUG DQG DFWLRQ� -RXUQDO RI�%XVLQHVV 6WUDWHJ\� ������ �� ± ���

0HKUDOLDQ� *�� 1D]DUL� -��$�� 1RRULSDUWR� *� DQG 5DVHNK� +� 5� �������
740 DQG RUJDQLVDWLRQDO SHUIRUPDQFH�XVLQJ WKH EDODQFHG VFRUHFDUG
DSSURDFK� ,QWHUQDWLRQDO -RXUQDO� RI 3URGXFWLYLW\ 	
3HUIRUPDQFH 0DQDJHPHQW� ������ ��������

8SDGKD\D� %� 0XQLU� 5� 	 %ORXQW� <� ������� $VVRFLDWLRQ EHWZHHQ
SHUIRUPDQFHPHDVXUHPHQW V\VWHPV DQG�RUJDQLVDWLRQDO HIIHFWLYHQHVV�
,QWHUQDWLRQDO -RXUQDO RI 2SHUDWLRQV 	 3URGXFWLRQ 0DQDJHPHQW�
������ ��� ± ����
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,ELGXQQL�� $�� 6��� 0EDPDOL�� :��� 	� 2ODQL\L�� .�� �������� .QRZOHGJH�
0DQDJHPHQW�DQG�WKH�3HUIRUPDQFH�RI�6PDOO�DQG�0HGLXP�(QWHUSULVHV�
LQ�1LJHULD� &RYHQDQW�-RXUQDO�RI�(QWUHSUHQHXUVKLS� �����

5RFKPDWXOODK� 0��5���5DKPDZDWL��5���3URERKXGRQR��$��1���	�:LGDUMR��:��
�������� ,V� TXDQWLI\LQJ� SHUIRUPDQFH� H[FHOOHQFH� SURILWDEOH"� $Q�
HPSLULFDO�VWXG\�RI�WKH�GHSOR\PHQW� RI� WKH� %DOGULJH� ([FHOOHQFH�
0HDVXUHPHQW�0RGHO�LQ�,QGRQHVLD� $VLD� 3DFLILF� 0DQDJHPHQW�
5HYLHZ�

5DQJVXQJQRHQ�� *�� �������� $Q� LQYHVWLJDWLRQ� RI� PHGLDWLQJ� IDFWRUV� IRU�
H[SRUW±LPSRUW� EXVLQHVV� SHUIRUPDQFH� H[FHOOHQFH�� D� V\VWHPV�
SHUVSHFWLYH�IUDPHZRUN�IRU�7KDLODQG� 7KH�740� -RXUQDO��
�DKHDG�RI�SULQW��

0RUDGL��(���-DIDUL��6��0���'RRUEDVK��=��0���	�0LU]DHL��$����������,PSDFW�
RI� RUJDQL]DWLRQDO� LQHUWLD� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� RSHQ�
LQQRYDWLRQ� DQG� FRUSRUDWH� SHUIRUPDQFH� $VLD� 3DFLILF� 0DQDJHPHQW�
5HYLHZ�

:DQJ�� <��� 3HQJ�� ;��� 	� 3U\EXWRN�� 9�� �������� 7KH� LPSRUWDQFH� RI�
LQIRUPDWLRQ�WHFKQRORJ\�WR�RUJDQL]DWLRQDO�UHVXOWV�ZLWKLQ�WKH�%DOGULJH�
DZDUG� 4XDOLW\�0DQDJHPHQW�-RXUQDO� ������� �����

:DQJ��+���.KDQ��0��$��6���$QZDU��)���6KDK]DG��)���$GX��'���	�0XUDG��0��
��������*UHHQ�LQQRYDWLRQ�SUDFWLFHV�DQG�LWV�LPSDFWV�RQ�HQYLURQPHQWDO�
DQG�RUJDQL]DWLRQDO�SHUIRUPDQFH� )URQWLHUV�LQ�3V\FKRORJ\� ���������

+DUVDQWR��%����������7HFKQRORJLFDO�DQG�2UJDQL]DWLRQDO�,QQRYDWLRQ�LQ�)RRG�
DQG�$JULFXOWXUDO� )LUPV��&DVH�6WXGLHV�RQ�0%14$�5HFLSLHQWV��
,Q $GYDQFHV�LQ�6FLHQFH�DQG� 7HFKQRORJ\ �9RO�������SS������������
7UDQV�7HFK�3XEOLFDWLRQV�/WG�

+DQD\VKD��-��5���	�0HKPRRG��.��.����������$Q�([SORUDWLRQ�RI�WKH�(IIHFW�
RI� &XVWRPHU� 5HODWLRQVKLS� 0DQDJHPHQW� RQ� 2UJDQL]DWLRQDO�
3HUIRUPDQFH� LQ� WKH� %DQNLQJ� 6HFWRU� ,QWHUQDWLRQDO� -RXUQDO� RI�
&XVWRPHU� 5HODWLRQVKLS� 0DUNHWLQJ� DQG� 0DQDJHPHQW�
�,-&500�� ������������

*KDIRRU��6���*ULJJ��1��3�� 0DWKUDQL��6���	�0DQQ��5����������$�ELEOLRPHWULF�
DQG� WKHPDWLF� UHYLHZ� RI� EXVLQHVV� H[FHOOHQFH� MRXUQDO� SDSHUV� IURP�
�����WR������ 7RWDO�4XDOLW\� 0DQDJHPHQW� 	� %XVLQHVV�
([FHOOHQFH� �����������������

&DPLOOHUL��0��$����������8VLQJ�WKH�EDODQFHG�VFRUHFDUG�DV�D�SHUIRUPDQFH�
PDQDJHPHQW� WRRO� LQ� KLJKHU� HGXFDWLRQ� 0DQDJHPHQW� LQ�
(GXFDWLRQ� �������������
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$NÕQ�$��0���6XXUPRQG��5���/X]]LQL��'���	�.UDXVH��'�� ��������2UGHU� IURP�
FKDRV�� $� PHWDǦ DQDO\VLV� RI� VXSSO\� FKDLQ� FRPSOH[LW\� DQG� ILUP�
SHUIRUPDQFH� -RXUQDO�RI�6XSSO\�&KDLQ�0DQDJHPHQW� ������������

%DDK�� &��� 2SRNX�$J\HPDQ�� '��� $FTXDK�� ,�� 6�� .��� $J\DEHQJ�0HQVDK�� <���
$IXP��(���)DLELO��'���	�$EGRXOD\H��)��$��0����������([DPLQLQJ�WKH�
FRUUHODWLRQV�EHWZHHQ�VWDNHKROGHU�SUHVVXUHV��JUHHQ�SURGXFWLRQ�SUDFWLFHV��
ILUP� UHSXWDWLRQ�� HQYLURQPHQWDO DQG� ILQDQFLDO� SHUIRUPDQFH�� HYLGHQFH�
IURP� PDQXIDFWXULQJ� 60(V� 6XVWDLQDEOH� 3URGXFWLRQ� DQG�
&RQVXPSWLRQ� ������������

6LQJK��.���	�0LVUD��0�� �������� /LQNLQJ� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\�
�&65�� DQG� RUJDQL]DWLRQDO� SHUIRUPDQFH�� 7KH�PRGHUDWLQJ� HIIHFW� RI�
FRUSRUDWH�UHSXWDWLRQ� (XURSHDQ� 5HVHDUFK� RQ� 0DQDJHPHQW�
DQG�%XVLQHVV�(FRQRPLFV� ������� ��������

,JEDO��$���/DWLI��)��0DULPRQ�)���6DKLE]DGD��8��)��DQG�+XVVDLQ��6���������
³)URP� NQRZOHGJH� PDQDJHPHQW� WR� RUJDQLVDWLRQDO� SHUIRUPDQFH��
PRGHOOLQJ�WKH�PHGLDWLQJ�UROH�RI�LQQRYDWLRQ�DQG�LQWHOOHFWXDO�FDSLWDO�
LQ� KLJKHU� HGXFDWLRQ´�� MRXUQDO� RI� HQWHUSULVH� LQIRUPDWLRQ�
PDQDJHPHQW�����������± ����KWWSV���GRL�RUJ��������-(,0 � ��������
� ����

2\HZREL��/��2���:LQGDSR��$��2���5RWLPL��-��2��%���	�-LPRK��5��$����������
'HWHUPLQLQJ� VWUDWHJLF� FOXVWHUV� DQG� SHUIRUPDQFH� RI� FRQVWUXFWLRQ�
RUJDQLVDWLRQV�LQ�6RXWK� $IULFD� ,QWHUQDWLRQDO� -RXUQDO� RI�
&RQVWUXFWLRQ�0DQDJHPHQW�������

2\HZREL��/��2���$ELPEROD��:��5��	�2ODERGH��%�� -�� ��������0HDVXULQJ�
VWUDWHJLF� SHUIRUPDQFH� LQ� FRQVWUXFWLRQ� FRPSDQLHV�� -RXUQDO� RI�
)DFLOLWLHV�0DQDJHPHQW���������������

7ULSDWKL��.��.���	�-KD��.��1����������'HWHUPLQLQJ�6XFFHVV�)DFWRUV�IRU�D�
&RQVWUXFWLRQ� 2UJDQLVDWLRQ�� $� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ�
$SSURDFK� -RXUQDO�RI�0DQDJHPHQW�LQ� (QJLQHHULQJ� �������
���������


