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7KH 0RVW ,QIOXHQWLDO &RPSRQHQW RI ,QWHOOHFWXDO &DSLWDO
&RPSRQHQWV RQ 7KH /HYHO RI ,QQRYDWLRQ $PRQJ WKH

)DFXOW\ DW 8QLYHUVLWLHV LQ 6DXGL $UDELD

$OVKHKUL��5HHP )LKUDQ $�

6XEPLWWHG�WR�/HH�.RQJ�&KLDQ�6FKRRO�RI�%XVLQHVV�LQ�
SDUWLDO�IXOILOPHQW�RI�WKH�UHTXLUHPHQWV�IRU�WKH�'HJUHH�RI�

'RFWRU�RI�,QQRYDWLRQ

'LVVHUWDWLRQ�&RPPLWWHH�

5HGGL�.27+$�6XSHUYLVRU�&KDLU�
$VVRFLDWH�3URIHVVRU�RI�6WUDWHJLF�0DQDJHPHQW

6LQJDSRUH�0DQDJHPHQW�8QLYHUVLW\

6KDQWDQX�%+$77$&+$5<$
3URIHVVRU�RI�2SHUDWLRQV�0DQDJHPHQW
6LQJDSRUH�0DQDJHPHQW�8QLYHUVLW\

&+($+��/DL�<LQ�6DUDK�
$VVRFLDWH�3URIHVVRU�0DQDJHPHQW�	�2UJDQLVDWLRQ
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6LQJDSRUH�0DQDJHPHQW�8QLYHUVLW\
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,�KHUHE\�GHFODUH�WKDW�WKLV�'RFWRUDWH�GLVVHUWDWLRQ�LV�P\�RULJLQDO�ZRUN�

DQG�LW�KDV�EHHQ�ZULWWHQ�E\�PH�LQ�LWV�HQWLUHW\�

,�KDYH�GXO\�DFNQRZOHGJHG�DOO�WKH�VRXUFHV�RI�LQIRUPDWLRQ�ZKLFK�

KDYH�EHHQ�XVHG�LQ�WKLV�GLVVHUWDWLRQ�

7KLV�GLVVHUWDWLRQ�KDV�DOVR�QRW�EHHQ�VXEPLWWHG�IRU�DQ\�GHJUHH�LQ�DQ\�

XQLYHUVLW\�SUHYLRXVO\

$OVKHKUL��5HHP�)LKUDQ�$� ���-XQH ����
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$EVWUDFW

,QWHOOHFWXDO�&DSLWDO��,&��UHVRXUFHV�VXFK�DV�UHODWLRQDO�FDSLWDO��VWUXFWXUDO�FDSLWDO�

DQG�KXPDQ�FDSLWDO� DUH� LPSRUWDQW� IDFWRUV� IRU� VXFFHVV� LQ� LQVWLWXWLRQV��(YLGHQFH�

LQGLFDWHV� WKDW� ,& LV� VLJQLILFDQW� LQ�REWDLQLQJ�D�FRPSHWLWLYH�DGYDQWDJH��&XUUHQW�

XQLYHUVLWLHV� DUH� VORZ� WR� SURPRWH� DQG� HQFRXUDJH� LQQRYDWLRQ� GHVSLWH� WKH� ,&�

UHVRXUFHV�DW�WKHLU�GLVSRVDO��,Q�6DXGL�$UDELD��QR�VWXG\�KDV�LQYHVWLJDWHG�WKH�LPSDFW�

RI�,&�RQ�WKH�LQQRYDWLRQ�OHYHO�LQ�WKH�HGXFDWLRQ�FRQWH[W��7KH�SXUSRVH�RI�WKLV�VWXG\�

ZDV�WR�LQYHVWLJDWH�WKH�PDLQ�LQIOXHQWLDO�IDFWRU�RI�LQWHOOHFWXDO�FDSLWDO�WKDW�OHDGV�WR�

PRUH� LQQRYDWLRQ� DPRQJ� IDFXOW\� PHPEHUV� LQ� XQLYHUVLWLHV� RSHUDWLQJ LQ 6DXGL�

$UDELD�� 7KH� VWXG\� XVHG� D� GHVFULSWLYH� UHVHDUFK� GHVLJQ�� $�PL[HG PHWKRG ZDV�

DGRSWHG�LQ�WKH�UHVHDUFK��7KLV�LQFOXGHG�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�PHWKRGV��7KH�

VWXG\� SRSXODWLRQ� FRPSULVHG� RI� WKH� IDFXOW\� PHPEHUV� LQ� 6DXGL� $UDELD�

XQLYHUVLWLHV��3ULPDU\�GDWD�ZDV� FROOHFWHG�YLD� VXUYH\�TXHVWLRQQDLUHV� DQG� VHPL�

VWUXFWXUHG� LQWHUYLHZV�� 4XDQWLWDWLYH� UHVHDUFK� GDWD� ZDV� XVHG� WR� PHDVXUH� WKH�

RSLQLRQV�LQ�WKH�UHVSRQVHV�SURYLGHG�E\�UHVSRQGHQWV�VXUYH\HG��7KH�LQGHSHQGHQW�

YDULDEOHV� ZHUH� KXPDQ� FDSLWDO�� VWUXFWXUDO� FDSLWDO� DQG� VRFLDO�UHODWLRQDO� FDSLWDO��

7KH� PRGHUDWRU� YDULDEOHV� ZHUH JRYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO� SROLFLHV� DQG�

ILQDQFLDO�VXSSRUW� 7KH�GHSHQGHQW�YDULDEOH�ZDV�LQQRYDWLRQ�OHYHO��5HVSRQVHV�IURP�

LQWHUYLHZV�ZHUH�DQDO\]HG�TXDOLWDWLYHO\�WR�KHOS�GHULYH�NH\�SDWWHUQV�DQG�WKHPHV�

UHJDUGLQJ�,&�DQG�LQQRYDWLRQ��7KH�TXDQWLWDWLYH�GDWD�FROOHFWHG�ZDV�DQDO\]HG�XVLQJ�

6WDWD VRIWZDUH�� 7KH� VWDWLVWLFDO� PHWKRGV� HPSOR\HG� LQ� WKH� DQDO\VLV� ZHUH�



ǀ

GHVFULSWLYH� VWDWLVWLFV� DQG� UHJUHVVLRQ� DQDO\VLV�� 4XDOLWDWLYH� GDWD� ZDV� DQDO\VHG

XVLQJ�1YLYR�����%DVHG�RQ� WKH�TXDQWLWDWLYH� DQDO\VLV�� WKH� VWXG\� IRXQG� WKDW� WKH�

OHYHO�RI�LQWHOOHFWXDO�FDSLWDO�DIIHFWV�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�PHPEHUV��

7KH�JRYHUQPHQW�SROLFLHV�WRZDUG�UHODWLRQDO�FDSLWDO�DQG�WKH�JRYHUQPHQW�SROLFLHV�

WRZDUG�VWUXFWXUDO�FDSLWDO�DUH�WKH�PRVW�LQIOXHQWLDO�FRPSRQHQWV��$GGLWLRQDOO\��WKH�

UHVXOWV�IURP�WKH�TXDOLWDWLYH�DQDO\VLV�UHYHDOHG�WKDW�VWUXFWXUDO�FDSLWDO�LV�WKH�PDLQ�

IDFWRU�RI�WKH�,QWHOOHFWXDO�FDSLWDO�FRPSRQHQWV�WKDW�KDV�D�GRPLQDWLQJ�LQIOXHQFH�LQ�

LQWHOOHFWXDO� FDSLWDO� VXSSRUW�� 7KLV� VWXG\� FRQWULEXWHV� WR� WKH� ,&� OLWHUDWXUH��

HVWDEOLVKLQJ�D�FOHDU�UHODWLRQVKLS�EHWZHHQ ,&�DQG�XQLYHUVLW\�LQQRYDWLRQ�OHYHO��7KH�

ILQGLQJV�ZLOO�KHOS�SURYLGH UHFRPPHQGDWLRQV� WR�GHFLVLRQ�PDNHUV�DQG�UHVHDUFK�

VWDNHKROGHUV�WR�VXSSRUW�LQWHOOHFWXDO�FDSLWDO�HIIRUWV�LQ�XQLYHUVLWLHV�
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,�ZRXOG�OLNH�WR�DFNQRZOHGJH

0\�GHDU�PRWKHU��DQG�P\�GHFHDVHG�IDWKHU��ZKR�GLHG�ODVW�-XQH�

0\�KXVEDQG��0RKDPPHG��DQG�0\�NLGV��:HVDP�	�6DOO\�

0\�VLVWHUV��DQG�EURWKHUV

0\�VXSSRUWLYH�VXSHUYLVRU��3URI��5HGGL�.27+$�

0\�FRPPLWWHH�PHPEHUV��3URI��6KDQWDQX�%+$77$&+$5<$�	�3URI��6DUDK�
&+($+�

0\�JRYHUQPHQW�IRU�WKH�VXSSRUWLQJ

7KH�IRUPHU�6DXGL�$UDELDQ�FXOWXUDO�DWWDFKp�LQ�6LQJDSRUH��'U�$LPHQ�0RXPHQD�

7KH�FXUUHQW�6DXGL�&XOWXUDO�DWWDFKp�LQ�6LQJDSRUH��'U�$EGDOD]L]�$OVDOHK�






7KDQN�\RX�$OO�IRU�\RXU�.LQG�+HDUWV�DQG�%HDXWLIXO�0LQGV�






6SHFLDO�WKDQNV�JR�WR�HYHU\RQH�LQ�WKH�PLQLVWU\�RI�HGXFDWLRQ�DQG�6DXGL�
XQLYHUVLWLHV�ZKR�DVVLVWHG�PH�WR�DFFHVV�WR�FROOHFW�WKH�GDWD�
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&+$37(5 �� ,1752'8&7,21

��� 2YHUYLHZ�RI�WKH�UHVHDUFK

7KH�DELOLW\�RI�KXPDQV�WR�WKLQN�VHSDUDWHV�WKHP�IURP�RWKHU�DQLPDO�VSHFLHV�

LQ� WKH�ZRUOG��JLYHQ�WKDW�KXPDQV�FDQ�H[HFXWH�FRJQLWLYH�VNLOOV��7KLQNLQJ�LV� WKH�

WUDLW� ZKHUH� LQWHOOHFWXDO� LV� XVHG� DV� SDUW� RI� WKH� KXPDQ� HYROXWLRQDU\� ZD\� WR�

PRGHUQLVP��0DVORZ��������VWLSXODWHV�WKDW�KXPDQ�FDSDFLW\�WR�WKLQN�UHVXOWV�IURP�

HPRWLRQDO� QHHGV DQG� ZDQWV�� )XUWKHUPRUH�� WKH� DXWKRU� DUJXHV� WKDW� WKURXJK�

WKLQNLQJ��KXPDQV�DWWHPSW�WR�DOOHYLDWH�WKHLU�IHDUV�

7R�EH�DQ� LQWHOOLJHQW�SHUVRQ��RQH�QHHGV� WR� LPSOHPHQW�FULWLFDO� WKLQNLQJ��

FDUU\�RXW�PDQ\�W\SHV�RI�UHVHDUFK�WR�VROYH�WKH�SUREOHPV�WKDW�KXPDQV�FRPPRQO\�

IDFH�� $QG� UHIOHFW� RQ� KRZ� LQWHOOLJHQFH� LPSDFWV� VRFLHW\� �-HQQLQJV� 	� .HPS�

:HOFK���������5HVHDUFK�GRQH�E\�$XUDQHQ�DQG�1LHPLQHQ��������QRWHG�WKDW�PDQ\�

UHVHDUFKHUV�GHILQH�LQWHOOHFWXDO�FDSLWDO��,&��LQ�VHYHUDO�ZD\V��0RVW�RI�WKH�VFKRODUV��

KRZHYHU��DJUHHG�RQ�WKH�LQFOXVLRQ�RI�LQWDQJLEOH�UHVRXUFHV�DQG�DFWLYLWLHV�LQ� WKH�

GHILQLWLRQ��6R��,&�DOORZV�RUJDQLVDWLRQV�WR� WUDQVIRUP�UHVRXUFHV�LQ� WKHLU�V\VWHP�

DQG� FUHDWH� LQYHVWRU� YDOXH�� $FFRUGLQJ� WR� WKH� (XURSHDQ� &RPPLVVLRQ� �������

UHSRUW�� ,&� LQFOXGHV� WKH� RUJDQLVDWLRQ¶V� KXPDQ�� RUJDQLVDWLRQDO� DQG� UHODWLRQDO�

DFWLYLWLHV�DQG�UHVRXUFHV�

)LJXUH� ���� 5HODWLRQVKLS� EHWZHHQ� ,QWHOOHFWXDO� &DSLWDO�� ,QIRUPDWLRQ�

7HFKQRORJ\�DQG�2UJDQL]DWLRQDO�&XOWXUH��0DQULTXH]��������
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*LUDUG�DQG�*LUDUG��������GHILQH�NQRZOHGJH�PDQDJHPHQW��.0��LV�DV�D�

SRRO�RI�V\VWHPDWLF�PHWKRGV�RUJDQL]DWLRQV�XVH�WR�HQKDQFH�WKH�IORZ�RI�NQRZOHGJH�

DQG�LQIRUPDWLRQ�IRU�WKH�ULJKW�LQGLYLGXDOV�DW�WKH�VXLWDEOH�WLPH���.0�KHOSV�SHRSOH�

LQ� RUJDQL]DWLRQV� DFW� HIILFLHQWO\� DQG� HIIHFWLYHO\� LQ� SURGXFLQJ� RUJDQL]DWLRQDO�

YDOXH��:RUOGZLGH��WKH�LQQRYDWLRQ�OHYHO�KDV�LQFUHDVHG�VLQFH�WKH�HFRQRPLF�FULVLV�

ZLWQHVVHG�LQ�������,QQRYDWLRQ�GULYHV�JURZWK��7KXV��PRVW�RUJDQL]DWLRQV�PDNH�

SROLF\� DFWLRQV� ZKLFK� SURPRWH� HIILFLHQW� SURGXFWV� LQ� WKHLU� UHVHDUFK� DQG�

GHYHORSPHQW��5	'��GHSDUWPHQWV�

,W� LV� JHQHUDOO\� NQRZQ� WKDW� GXH� WR� WKH� LQWURGXFWLRQ� RI� D� PRGHUQ�

HFRQRP\�EDVHG�RQ�NQRZOHGJH��RUJDQL]DWLRQV�RIWHQ�XVH� WDQJLEOH�DVVHWV�DV� WKH�

EDVLV� IRU�FRPSHWLWLYH�DGYDQWDJH �&KHQ�	 &KHQ���������7KXV��NQRZOHGJH�KDV�

KHOSHG� VRPH� FRXQWULHV� YDOXH� WKHLU� LQVWLWXWLRQ� RSHUDWLRQV� DQG� PDLQWDLQ� D�

FRPSHWLWLYH�HGJH��7KLV�KDV��LQ�WXUQ��EHJDQ�WR�ZHDU�DZD\�WKH�HFRQRPLF�SRZHU�RI�

VHYHUDO� VWDWHV��:LWKLQ� WKH� QHZ�HFRQRPLF� HUD�� ,&� UHVRXUFHV� VXFK� DV� FXVWRPHU�

UHODWLRQV�� RUJDQL]DWLRQ� FDSLWDO DQG� KXPDQ� FDSLWDO� DUH� HVVHQWLDO� IDFWRUV� IRU�

VXFFHVV�LQ�LQVWLWXWLRQV��)XUWKHUPRUH��WKH\�DUH�WKH�HVVHQWLDO�FRPSRQHQWV�WKDW�DUH�

GULYLQJ�DQG�VXVWDLQLQJ�FRPSHWLWLRQ��WKHUHE\�FUHDWLQJ�PRUH�YDOXH�



ϯ

,Q�6DXGL�$UDELD��WKH�ZRXOG�EH�RI�FUHDWLQJ�D�FRPSHWLWLYH�HGJH�DQG�ORQJ�

WHUP� EHQHILWV� UHVWV� RQ� HIILFLHQW� PDQDJHPHQW� RI� ,&� DV� RSSRVHG� WR� PDQDJLQJ�

WDQJLEOH� DVVHWV�� 6DXGL� $UDELD� VRFLHWLHV� KDYH� XQGHUJRQH� IRXU� VRFLR�HFRQRPLF�

SKDVHV�LQ�KLVWRU\��7KH�SKDVHV�DUH�D�SULPLWLYH�VRFLHW\��DQ�DJULFXOWXUDO�VRFLHW\��WKH�

LQGXVWULDO�VRFLHW\�DQG�ILQDOO\�WKH�LQIRUPDWLRQ�VRFLHW\��7KH�FRXQWU\�LV�SUHVHQWO\�

XQGHUJRLQJ�WKH�LQIRUPDWLRQ�VRFLHW\�VWDJH�

'XULQJ� WKH� IRXU� HUDV�� KLHUDUFK\� DQG� RWKHU� IDFWRUV� RI� SURGXFWLRQ� �ODQG��

HQWUHSUHQHXUVKLS�� ODERXU��QDWXUDO� UHVRXUFHV�DQG�FDSLWDO��KDYH�FKDQJHG� IURP�D�

VROLWDU\�HQWHUSULVH�WR�PXOWL�HQWHUSULVHV��%HIRUH�WKH�LQIRUPDWLRQ�VRFLHW\�HUD�FDPH�

LQWR�UHDOLW\��PRUH�DWWHQWLRQ�ZDV�SODFHG�RQ�FRQYHQWLRQDO�IDFWRUV�VXFK�DV�ODERXU��

QDWXUDO� UHVRXUFHV�� HQWUHSUHQHXUVKLS� DQG� FDSLWDO�� 3UHVHQWO\�� RUJDQL]DWLRQV� SD\�

FRQVLGHUDWLRQ� WR�RWKHU� IDFWRUV� DSDUW� IURP� WKH� WKUHH�PHQWLRQHG� IDFWRUV�� ,Q� WKLV�

LQIRUPDWLRQ� VRFLHW\�� RUJDQL]DWLRQV� SURIHVVLRQDOO\� SURFHVV� LQIRUPDWLRQ��

SURGXFWLRQ��GLVVHPLQDWLRQ��XVH�DQG�DGDSWDWLRQ��8QLWHG�1DWLRQV��������

,Q�WKH�QDUURZ�YLHZSRLQW��6DXGL�$UDELD�FLWL]HQV�DUH�PRUH�RSHQ�WR�FKDQJHV�

HYLGHQW�LQ�WKH�QHZ�HFRQRPLF�PRGHO��,Q�WKLV�QHZ�PRGHO��UHOLDQFH�RQ�WKH�RLO�EDVHG�

HFRQRP\�LV�QR� ORQJHU�FRQVLGHUHG�DV�D�VXVWDLQDEOH�PHWKRG� LQ�PDLQWDLQLQJ� WKH�

GHYHORSPHQW�GULYH�RI�QDWLRQV��7KH�JRYHUQPHQW�KDV�UHFRJQLVHG�WKDW�EXLOGLQJ�LWV�

LQWHOOHFWXDO�FDSDFLW\��WKLV�KDV�EHHQ�D�NH\�JRYHUQPHQW�SROLF\��LV�WKH�EHVW�LQLWLDWLYH�

WR�PRYH� DZD\� IURP� DQ� RLO�EDVHG� HFRQRP\� �$OJKDPGL��:DJLK��$O]DKUDQL��	�

$WWLD�� ������ %DNKVK�� ������� &DSDFLW\� EXLOGLQJ�� ZLWK� UHJDUGV� WR� LQWHOOHFWXDO�

FDSDFLW\��ZLWQHVVHG�DQ�XSVXUJH�LQ�JRYHUQPHQW�IXQGLQJ��D�SRLQWHU�WKDW�WKH�6DXGL�

$UDELD�JRYHUQPHQW�LV�GHGLFDWHG�WR�HVWDEOLVKLQJ�LWV�LQWHOOHFWXDO�FDSLWDO�DV�ZHOO�DV�

D� WDOHQW� SRRO�� $OO� WKHVH� HIIRUWV� UHODWH� WR� WKH� WZR� NH\� HFRQRPLF� DVSHFWV��

VXUYLYDELOLW\�DQG�VXVWDLQDELOLW\�



ϰ

.QRZOHGJH�EDVHG� SROLFLHV�� LQFOXGLQJ� KXPDQ� DQG� LQWHOOHFWXDO� FDSLWDO�

EXLOGLQJ��DUH�EXLOW�E\�FUHDWLQJ�YDULRXV�HGXFDWLRQDO�LQVWLWXWLRQV�DQG�GHSDUWPHQWV

WKDW�PHHW� WKH�GHVLUHV�RI� WKH� LQGXVWULDO� DQG�FRUSRUDWH� VHFWRUV� LQ�6DXGL�$UDELD��

7KHVH�SROLFLHV�QRZ�JR�EH\RQG�WKH�WDOHQWV�RI�RWKHUV�WR�GR�URXWLQH�WDVNV��7KLV�LV�

DSSDUHQW� WKURXJK� WKH� LQLWLDWLRQ� RI� VXLWDEOH� SROLFLHV�� IXQGLQJ�� DQG� VHYHUDO�

LQFHQWLYHV��ERWK�IRU�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV��$OJKDPGL�HW�DO���������

(YLGHQFH� VKRZV� WKDW� WKH� 6DXGL� $UDELD� JRYHUQPHQW� LV� GHGLFDWHG� WR�

SURPRWLQJ�DQ�LQIRUPDWLRQ�VRFLHW\��)RU�LQVWDQFH��5DVRROGHHQ���������0LQLVWHU�RI�

&RPPHUFH�DQG� ,QGXVWU\��0U�$EGXOODK�$OLUH]D��VDLG� WKDW�6DXGL�$UDELD�KDV� WR�

PRYH� DZD\� IURP�EHLQJ� D� JDV� VWDWLRQ� LQ� WKH�ZRUOG� WR� D� UHILQHG� ODERUDWRU\� RI�

LQQRYDWLRQ�� NQRZOHGJH� DQG� H[FHOOHQFH��+H� DOVR� DGGHG� WKDW� WKH� JRYHUQPHQW¶V�

IRFXV� LV� RQ� HVWDEOLVKLQJ� LQWHOOHFWXDO� FDSLWDO�� SURPRWH� D� NQRZOHGJH�EDVHG�

HFRQRP\� DQG� SURPRWH� WKH� FRQWLQXDWLRQ� RI� WKH� FRXQWU\¶V� LQGXVWULDOL]DWLRQ�

SURFHVV�

+LJKHU� HGXFDWLRQ� LQVWLWXWLRQV� LQ� 6DXGL� $UDELD� SOD\� D� FUXFLDO� UROH� LQ�

FDSDFLW\�EXLOGLQJ�IL[DWHG�RQ�LQWHOOHFWXDO�FDSLWDO��+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV�

DUH�WKHUH�VHHNLQJ�WR�SURGXFH�KLJK�TXDOLW\�DQG�H[SHUWV�ZKR�FDQ�FRQWULEXWH�WKHLU�

H[SHULHQFH�DQG�NQRZOHGJH�LQ�DOO�ILHOGV��3LUFKHU�	�3DXVLWV����������8QLYHUVLW\�

HGXFDWLRQ� LV� WKHUHIRUH�YLHZHG� DV� WKH�ERG\� WKDW� LV� EDVHG�RQ� WKH�GLUHFWLRQ� DQG�

PDQDJHPHQW�RI�ILHOG�H[SHUWV�LQ�WKH�VSHFLILHG�DUHDV��DQG�ODWHU��UHILQLQJ�VWXGHQWV¶�

WDOHQWV�DQG�WKHLU�NQRZOHGJHDELOLW\ �&KHQ�	 &KHQ��������

&KDUDFWHU� EXLOGLQJ� LV� LQ� OLQH� ZLWK� XQLYHUVLW\� HGXFDWLRQ� JRDOV��

8QLYHUVLWLHV� DUH� UHVSRQVLEOH� IRU� EXLOGLQJ� VWXGHQWV¶� SHUVRQDOLWLHV�� GHYHORSLQJ�

WKHLU� DELOLWLHV� DQG� KHOSLQJ� WKHP� WR� MXVWLI\� DQG� XVH� DOO� SRVVLELOLWLHV� LQ�

UDWLRQDOL]DWLRQ��GHYHORSPHQW�DQG�LQQRYDWLRQ�HIIRUWV��1DVKDU���������8QLYHUVLW\�



ϱ

HGXFDWLRQ� LQ�6DXGL�$UDELD� LV� FRQVLGHUHG� DV� WKH� KLJKHVW� HGXFDWLRQ� OHYHO� �DOVR�

FDOOHG� WHUWLDU\� OHYHO��� 6WXGHQWV� ZKR� FRPSOHWH� WKH� VHFRQG� VWDJH� RI� HGXFDWLRQ�

HYHQWXDOO\� HQUROO IRU� XQLYHUVLW\� HGXFDWLRQ��$W� WKLV� OHYHO��PRVW� VWXGHQWV� RIWHQ�

VWXG\� IRU� IRXU� WR� VL[� \HDUV�� 7KH� \HDUV� H[WHQG� LQ� OLQH� ZLWK� WKH� W\SH� RI�

VSHFLDOL]DWLRQ�

����3UREOHP�6WDWHPHQW

:LWK� WKH� UHVSRQVLELOLW\� RI� RIIHULQJ� KLJKHU� LQVWLWXWLRQV� RI� HGXFDWLRQ��

XQLYHUVLWLHV�PXVW�KDYH�WKH�EHVW�LQWHOOHFWXDO�FDSLWDO��H[FHHGLQJ�WKH�KLJKHVW�OHYHO�

RI� EULOOLDQFH� FRPSDUHG� WR� RWKHU� RUJDQL]DWLRQV� �)D]ODJLF�� ������� .RN� �������

DUJXH� WKDW� WKH\� KDYH� WR� VHUYH DV� NQRZOHGJH�LQWHQVLYH� RUJDQL]DWLRQV�� 7KH�

SULPDU\�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV�LQ�WKHVH�LQVWLWXWLRQV�VLJQLI\�NQRZOHGJH�

WUDQVIHU� SURFHVVHV�� 5HVHDUFK� LV� HVVHQWLDO� IRU� NQRZOHGJH� JHQHUDWLRQ��

'LVSXWDWLRXVO\�� WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKHVH� IDFWV�� WKH� OHYHO RI� SHUVRQDO�

NQRZOHGJH�DQG�LQWHOOHFWXDO�FDSLWDO�VKRXOG�UHDFK�WKH�PD[LPXP�OHYHO�

,QWHOOHFWXDO�FDSLWDO�ZRUWK�LV�GHULYHG�IURP�WKH�FXUUHQW�SRRO�RI�GHYHORSHG�

DFDGHPLF�PLQGV�� WDOHQWV� DQG� UHVHDUFK�RULHQWHG� FXOWXUH�� ,Q� D� +XPEROGW�VW\OH��

UHVHDUFK�LQ�XQLYHUVLWLHV�SOD\V�DQ�HVVHQWLDO�UROH�LQ�WKH�FUHDWLRQ�RI�QHZ�NQRZOHGJH�

�)D]ODJLF��������%UăWLDQX�	�3vQ]DUX��������/HLWQHU���������8QLYHUVLWLHV�GHYHORS�

NQRZOHGJH� XVLQJ� D� GHWDLOHG� V\VWHP� RI� YDOXHV�� SKLORVRSK\� DQG� WKHRU\��ZKLFK�

KDYH� VXEVWDQWLDO� LPSOLFDWLRQV� IRU� WKH� JHQHUDO SXEOLF��:KDW� LV� PRUH�� WKURXJK�

UHVHDUFK��XQLYHUVLWLHV�QXUWXUH�WKH�FXOWXUH�RI�FUHDWLYLW\��SURJUHVV�DQG�LQQRYDWLRQ�

WR� EULQJ� WUDQVIRUPDWLRQV� WR� WKH� FRPPXQLW\�� 7KLV� SUDFWLFH� DOVR� UHODWHV� WR� WKH�

FRQWH[W� RI� KLJKHU� HGXFDWLRQ� LQ�6DXGL�$UDELD� �$ODOL��	�1LNRODLGLV�� ������$O�

0XVDOL�	�,VPDLO��������$ODOZDQ\��.RVKDN��	�,EUDKLP��������%RNKDUL��������



ϲ

$OJKDPGL��:DJLK��$O]DKUDQL��	�$WWLD��������$OJKDPGL��:DJLK��$O]DKUDQL��	�

$WWLD��������

$V� VWDWHG� HDUOLHU�� XQLYHUVLWLHV� DUH� UHTXLUHG� WR� KDYH� D� GHYHORSHG�

LQWHOOHFWXDO�FDSLWDO FRXQW���8S�WLOO�QRZ��WKH�UHDOLW\�SDURGLHV�WKLV�SUDFWLFH��&XUUHQW�

XQLYHUVLWLHV�DUH�VORZ�WR�SURPRWH�DQG�HQFRXUDJH�LQQRYDWLRQ��%UăWLDQX�	�3vQ]DUX��

������ )D]ODJLF�� ������� 5HPDUNDEO\�� EXVLQHVV� RUJDQL]DWLRQV� VXFK� DV�

FRQVXOWDQFLHV� DQG� KLJK�WHFK� VWDUW�XSV� SURGXFH IDU� JUHDWHU� NQRZOHGJH� ZLWK�

SUDFWLFDO�XVHV�DQG�LQQRYDWLRQ��XS�DKHDG�RI�PRVW�XQLYHUVLWLHV��)D]ODJLF���������

6HYHUDO�XQLYHUVLWLHV�DUH�VWLOO�JDWKHULQJ�NQRZOHGJH��VWRULQJ�LW�DQG�SDVVLQJ�LW�RQ�

EHFDXVH� RI� ODFN� RI� LQYHVWPHQW� LQ� PRGHUQ� UHVHDUFK� DQG� LQQRYDWLRQ� PHWKRGV��

$GGLWLRQDOO\�� FXUUHQWO\�� JHQHUDWLQJ� QHZ� NQRZOHGJH� LV� QRW� D� SDUW� RI� WKH�

XQLYHUVLWLHV¶� PLVVLRQ�� 7KH\� VROHO\� IRFXV� RQ� SURGXFLQJ� HGXFDWHG� JUDGXDWHV�

ZLWKRXW�LQGXVWU\�VNLOOV��)DFXOW\��HLWKHU�LQ�WKH�SRVLWLRQ�RI�SURIHVVRU�RU�OHFWXUHU��

RQO\�GLVWULEXWH�NQRZOHGJH�RU�WUDQVIHU�VNLOOV�WR�JUDGXDWHV��5HVHDUFK�LV�QRW�SDUW�RI�

WKH�GXWLHV�JLYHQ�WR�WKH�IDFXOW\�PHPEHUV��,QVWHDG��LW�LV�DQ�DGGHG�DOWHUQDWLYH��ZKHUH�

NQRZOHGJH�VHHPV�WR�EH�IL[HG�

,Q�WKH�SULRU�HFRQRPLF�HUDV��VXSSRUW�WRZDUG�FUHDWLRQ�RI�LQWHOOHFWXDO�FDSLWDO�

ZDV� VRPHWLPHV� UHSUHVVHG� E\� XQLYHUVLW\� DGPLQLVWUDWRUV� DQG� NH\� SROLF\PDNHUV�

EHFDXVH�RI�ODFN�RI�XQGHUVWDQGLQJ�LQ�UHDOL]LQJ�WKH�IXOO�SURVSHFWLYH�RI�WKH�UHVXOWV�

JHQHUDWHG�IURP�UHVHDUFK�DFWLYLWLHV�DQG�LQQRYDWLRQ�GULYHQ�LQLWLDWLYHV��$OVD\DGL�

	�$OJDUQL�� ������7RGHULFLX�	�ùHUEDQ�� ������+DPGDQ��%XDOOD\��	�$ODUHHQL��

�������1RQHWKHOHVV��ZLWK�WKH�FRPPHQFHPHQW�RI�WKH�NQRZOHGJH�(FRQRP\��.�

(FRQRP\���WKHVH�SKLORVRSKLHV�KDYH�EHJXQ�WR�FKDQJH��WKRXJK�DW�D�PRUH�VOXJJLVK�

SDFH� WKDQ� SURMHFWHG�� /DFN� RI� DGPLQLVWUDWLRQ� VXSSRUW�� HVSHFLDOO\� LQ� WHUPV� RI�

ILQDQFLDO� DQG� FOHDU�FXW� LQQRYDWLRQ� DQG� UHVHDUFK� SROLF\�� KDV� VORZHG�GRZQ� WKH�



ϳ

HIIRUW� RI� EXLOGLQJ� LQWHOOHFWXDO� FDSLWDO�� 7KLV� KDV� DFFLGHQWDOO\� DIIHFWHG� WKH�

DGYDQFHPHQW�WRZDUGV�D�NQRZOHGJH�HFRQRP\�

8QLQWHQWLRQDOO\��XQLYHUVLWLHV¶�SRRU�DWWLWXGH�WR�FKDQJHV��DGDSWLQJ�WR�WKH�

HYHU�SURJUHVVLQJ�ZRUOG�RI�WHFKQRORJ\�DQG�TXLFN�H[SDQVLRQ�RI�NQRZOHGJH�KDV�

OHG� WR� RSDFLW\� LQ� PDQDJLQJ� DQG� DGPLQLVWHULQJ� FRUH� XQLYHUVLW\� IXQFWLRQV�

�)D]ODJLF�� ������� )RU� LQVWDQFH�� LQVWHDG� RI� DYDLOLQJ� IXQGLQJ� IRU� UHVHDUFK� DQG�

GHYHORSPHQW�� XQLYHUVLWLHV� FKDQQHO� WKH� PRQH\� PHDQW� IRU� LQQRYDWLRQ� RWKHU�

DYHQXHV��,Q�PRVW�FDVHV��IXQGLQJ�IRU�LQQRYDWLRQ�LV�LQDGHTXDWH�DQG�WKXV�FDQQRW�

VXSSRUW�D�G\QDPLF�5	'�DQG�LQQRYDWLYH�HQYLURQPHQW�

7UDQVSDUHQF\� ZLWK� UHVSHFW� WR� UHVRXUFHV� VSHQGLQJ�� PDQDJHPHQW� DQG�

SROLF\�VKRXOG�EH�WRSPRVW�SULRULWLHV�LQ�FXUUHQW�XQLYHUVLWLHV��3XEOLF�LQVWLWXWLRQV��

VXFK�DV�WKRVH�RIIHULQJ�HGXFDWLRQ��VKRXOG�EH�PRUH�WUDQVSDUHQW��,Q�D�NQRZOHGJH�

EDVHG�VRFLHW\��FLWL]HQV�UHJXODUO\�GHPDQG�FRQWLQXRXV�DQG�FRPSUHKHQVLYH�DFFHVV�

WR�WKH�LQIRUPDWLRQ�DV�VRRQ�DV�WKH�JRYHUQPHQW�DOORFDWHV�SXEOLF�IXQGV��/HLWQHU��

������ $ODOL�� 	� 1LNRODLGLV�� ������ 7RGHULFLX� 	� ùHUEDQ�� �������:LWK� VXLWDEOH�

LQGLFDWRUV�DQG�FOHDU�UHSRUWLQJ�WHFKQLTXHV��XQLYHUVLWLHV�FDQ�FDUU\�RXW�WUDQVSDUHQW�

UHVHDUFK��)D]ODJLF���������)D]ODJLF�DOVR�QRWHG�WKDW�XQLYHUVLWLHV�FRXOG�KLJKOLJKW�

PLVPDQDJHPHQW�LQ�XQLYHUVLWLHV�ZLWK�UHJDUGV�WR�WKH�UHVHDUFK�ILQGLQJV�JLYHQ�WKDW�

WKHUH�LV�D�ODFN�RI�LQWHOOHFWXDO�FDSLWDO�SROLFLHV�

8QLYHUVLWLHV�� HVSHFLDOO\� LQ� WKH� FRQWH[W� RI� 6DXGL� $UDELD�� KDYH� WKH�

UHVSRQVLELOLW\� WR� DFFHSW� WKH� FRQFHUQV� DERXW� LQQRYDWLRQ� SROLFLHV� IXOO\�� 6LQFH�

XQLYHUVLWLHV� DUH� GHOLEHUDWHG� DV� FULWLFDO� LQVWLWXWLRQDO� DFWRUV� LQ� WKH� QDWLRQDO�

LQQRYDWLRQ� V\VWHPV� �=DPERQ�	�0RQFLDUGLQL�� ������ .DUFKHJDQL�� 6RILDQ�� 	�

$PLQ�� ����� $ODOZDQ\� HW� DO��� ������ 7RGHULFLX� 	� ùHUEDQ� ������� WKH�

JRYHUQPHQW� LV� WU\LQJ� WR�PDNH� WKHP�PRUH� VLPLODU�� IOH[LEOH�� FRPSHWLWLYH� DQG�



ϴ

WUDQVSDUHQW��$OJKDPGL�HW�DO�������� $ODOL��	�1LNRODLGLV��������:DJLK���������

,Q� D� FRQYHQWLRQDO� XQGHUVWDQGLQJ�� WRGD\�� WKH� XQLYHUVLWLHV¶� LPDJH� FRQWUDGLFWV�

ZKDW� WKH� SXEOLF� H[SHFW� WKHP� WR� EH�� ,QLWLDOO\�� WKH� FULWLFDO� DFWLYLWLHV� IRU�PRVW�

XQLYHUVLWLHV�LQYROYHG�DFFXPXODWLQJ�NQRZOHGJH��VDIHJXDUGLQJ�LW�DQG�SDVVLQJ�LW�

IRUWK�IRU�DGRSWLRQ�E\�LQVWLWXWLRQV�DQG�ILUPV�

,QWHOOHFWXDO�FDSLWDO�LV�VLJQLILFDQW�LQ�REWDLQLQJ�D�FRPSHWLWLYH�DGYDQWDJH��

&RQVWDQWLQ��������UHSRUWHG�WKDW�FRPSDQLHV�XVH�,&�WR�FUHDWH�YDOXH��7KHUHIRUH��

ZH�DUH�ORRNLQJ�WR�H[SORUH�DQG�LQYHVWLJDWHV�ZKDW�WKH�PRVW�LQIOXHQWLDO�FRPSRQHQW�

RI�LQWHOOHFWXDO�FDSLWDO�FRPSRQHQWV�RQ�WKH�OHYHO�RI�LQQRYDWLRQ�DPRQJ�IDFXOW\�DW�

XQLYHUVLWLHV� LQ� 6DXGL� $UDELD� LV�� 7KHVH� FRPSRQHQWV� WR� EH� LQYHVWLJDWHG� DV�

LQWHOOHFWXDO�FDSLWDO�KDV�EHHQ�REVHUYHG�DV�D�FUXFLDO�DVSHFW�RI�LQWHOOHFWXDO�FDSLWDO�

,QWHOOHFWXDO�FDSLWDO�PHDVXUHV�VHUYH�DV�D�FRPSHWLWLYH�DGYDQWDJH�WR�RUJDQLVDWLRQV�

LQ�D�ZRUOG�RI�VFDUFH�UHVRXUFHV�DQG�LQFUHDVLQJ�FRPSHWLWLRQ��$ODOL��	�1LNRODLGLV��

������$O�0XVDOL�	�,VPDLO��������7RGHULFLX�	�ùHUEDQ���������:LOOSRZHU��ZKLFK�

WKH� PRVW� SURPLQHQW� DVSHFW� RI� LQWHOOHFWXDO� FDSLWDO� FRPSRQHQWV�� EULQJV�

DGPLQLVWUDWLYH�� RUJDQLVDWLRQDO� DQG� FXOWXUDO� FKDQJHV� DQG� HQDEOHV� WKH SODQQLQJ�

DQG�PDQDJHPHQW� RI� LQWDQJLEOH� UHVRXUFHV� WR� EH� FRQVLVWHQW�ZLWK� WKH� HQWHUSULVH�

VWUDWHJ\�DGRSWHG�WR�FUHDWH�YDOXH��7RGHULFLX�	�ùHUEDQ��������

����5HVHDUFK�2EMHFWLYHV

7KLV�UHVHDUFK�SURSRVHV�WR�H[DPLQH�WKH�HIIHFW�RI LQWHOOHFWXDO�FDSLWDO RQ�

WKH� LQQRYDWLRQ� OHYHO� LQ� WKH� HGXFDWLRQ� FRQWH[W�� 6SHFLILFDOO\�� WKH� UHVHDUFK�

LQYHVWLJDWHV�WKH�PDLQ�LQIOXHQFH�IDFWRU�RI�LQWHOOHFWXDO�FDSLWDO�WKDW�OHDGV�WR�PRUH�

LQQRYDWLRQ�DPRQJ�IDFXOW\�PHPEHUV�LQ�XQLYHUVLWLHV�RSHUDWLQJ�6DXGL�$UDELD��7KH�

ILQGLQJV� ZLOO� KHOS� SURYLGH� UHFRPPHQGDWLRQV� WR� GHFLVLRQ�PDNHUV� WR� VXSSRUW�

LQWHOOHFWXDO� FDSLWDO� HIIRUWV� LQ� XQLYHUVLWLHV�� RYHUFRPH� WKH� SUREOHPV� IDFHG� DQG�



ϵ

DGGUHVV� WKHLU� UHTXLUHPHQWV� WR� JHW� WKH� PD[LPXP� DPRXQW� RI� FUHDWLYLW\� DQG�

LQQRYDWLRQ�ZKLFK�GLIIHUHQWLDWH�XQLYHUVLWLHV�IURP�RWKHU�LQVWLWXWLRQV�DQG�SRVLWLYHO\�

UHIOHFW� RQ� WKH� UHYLWDOL]DWLRQ� RI� WKH� NQRZOHGJH� VWDWXV� DQG� KRZ� WR� UDLVH� LWV�

HFRQRP\�

����5HVHDUFK�4XHVWLRQ

%DVHG� RQ� WKH� REMHFWLYH� KLJKOLJKWHG�� IRXU� UHVHDUFK� TXHVWLRQV� DUH�

IRUPXODWHG�WR�EHWWHU�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�LQWHOOHFWXDO�FDSLWDO�DQG�

LQQRYDWLRQ�LQ�6DXGL�$UDELD�

7KH�UHVHDUFK�TXHVWLRQV�LQFOXGH�

D�����:KLFK�LV�WKH�PDLQ�IDFWRU�RI�LQWHOOHFWXDO�FDSLWDO�FRPSRQHQWV�KDYLQJ�WKH�

GRPLQDWLQJ�LQIOXHQFH RQ�WKH�LQQRYDWLRQ�OHYHO�VXSSRUW�DPRQJ�IDFXOW\�PHPEHUV"

E������'R�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�RI�WKH�LQWHOOHFWXDO�FDSLWDO��DV�

PRGHUDWH��LPSDFW�RQ�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\ PHPEHUV"

F�����'RHV�ILQDQFLDO�VXSSRUW�RI�WKH�LQWHOOHFWXDO�FDSLWDO��DV�PRGHUDWH��LPSDFW�RQ�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\ PHPEHUV"

G�����'RHV�WKH�OHYHO�RI�LQWHOOHFWXDO�FDSLWDO�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�

IDFXOW\ PHPEHUV"



ϭϬ

7DEOH����0DWUL[�RI�2EMHFWLYH��5HVHDUFK�4XHVWLRQV�DQG�+\SRWKHVHV

5(6($5&+�2%-(&7,9(6 5(6($5&+�48(67,21 5(6($5&+�+<327+(6(6

7R�,QYHVWLJDWH�WKH�FRQWULEXWRU\�IDFWRU�WKDW�OHDGV�WR�
WKH�VXSSRUW�RI�LQWHOOHFWXDO�FDSLWDO�WRZDUG�LQQRYDWLRQ�
OHYHO�DPRQJ�IDFXOW\�LQ�XQLYHUVLWLHV�

�� :KLFK�LV�WKH�PDLQ�IDFWRU�RI�LQWHOOHFWXDO�FDSLWDO�
FRPSRQHQWV�KDYLQJ�WKH�GRPLQDWLQJ�LQIOXHQWLDO�RQ�
WKH�LQQRYDWLRQ�OHYHO�VXSSRUW�DPRQJ�IDFXOW\�
PHPEHUV"

+� +XPDQ�&DSLWDO�LV WKH�ŵĂũŽƌ IDFWRU�DIIHFWLQJ�WKH�
LQWHOOHFWXDO�FDSLWDO�WRZDUG�LQQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\�

�� 'RHV�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�RI�WKH�
LQWHOOHFWXDO�FDSLWDO��DV�PRGHUDWH��LPSDFW�RQ�LQQRYDWLRQ�
OHYHO�DPRQJ�IDFXOW\"

+� 6WUXFWXUDO�&DSLWDO�LV�WKH�ŵĂũŽƌ IDFWRU�DIIHFWLQJ�WKH�
LQWHOOHFWXDO�FDSLWDO�WRZDUG�LQQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\�
+� 5HODWLRQDO�&DSLWDO�LV�WKH�ŵĂũŽƌ IDFWRU�DIIHFWLQJ�WKH�
LQWHOOHFWXDO�FDSLWDO�WRZDUG�LQQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\�

+� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�
RXWFRPH�RI�+XPDQ�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�
DPRQJ�IDFXOW\�
+� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�
RXWFRPH�RI�6WUXFWXUDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�
DPRQJ�IDFXOW\�

�� 'RHV�ILQDQFLDO�VXSSRUW�RI WKH�LQWHOOHFWXDO�FDSLWDO��DV�
PRGHUDWH��LPSDFW�RQ�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\"

�� 'RHV�WKH�OHYHO�RI�LQWHOOHFWXDO�FDSLWDO�DIIHFW�WKH�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\"

+� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFWV�WKH�
RXWFRPH�RI�5HODWLRQDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�
DPRQJ�IDFXOW\�

+� )LQDQFLDO�VXSSRUW�RI�,QWHOOHFWXDO�FDSLWDO�DIIHFWV WKH�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�
+� )LQDQFLDO�6XSSRUW�DIIHFWV�WKH�RXWFRPH�RI�+XPDQ�
FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�
+�� )LQDQFLDO�6XSSRUW�DIIHFWV�WKH�RXWFRPH�RI�6WUXFWXUDO�
FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�
+�� )LQDQFLDO�6XSSRUW�DIIHFWV�WKH�RXWFRPH�RI�
5HODWLRQDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\

+���LQWHOOHFWXDO�FDSLWDO�OHYHO�LV�DIIHFWLQJ�E\�WKH
,QQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�
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)LJXUH���� 3URSRVHG�&RQFHSWXDO�)UDPHZRUN�ZLWK�+\SRWKHVHV

&RQFHSWXDO�)UDPHZRUN�DGDSWHG�IURP�:X�	�6LYDORJDQDWKDQ���������&ULFHOOL��*UHFR��*ULPDOGL��	�'XHxDV�������

,QQRYDWLRQ�
OHYHO�RI
IDFXOW\�LQ�
XQLYHUVLW\

5HODWLRQDO�&DSLWDO

6WUXFWXUDO�&DSLWDO

+XPDQ�&DSLWDO
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����� ,PSRUWDQFH�RI�VWXG\

&XUUHQWO\�� ,&� LV� VLJQLILFDQW� DQG� KDV� WRS� SULRULW\� FRPSDUHG� WR� RWKHU�

UHVRXUFHV��SDUWLFXODUO\�LQ�WKH�HGXFDWLRQDO�LQVWLWXWLRQV��,W�VWLPXODWHV�FRPSHWLWLYH�

DGYDQWDJHV��WKXV�FUHDWLQJ�YDOXH�IRU�WKHVH�LQVWLWXWLRQV��,&�FRQFHSW�ZDV�LQLWLDOO\�

OLPLWHG� WR� IRU�SURILW� HQWHUSULVHV�� 1RQHWKHOHVV�� SXEOLF� DQG� QRQ�SURILW�

RUJDQLVDWLRQV��LQFOXGLQJ�XQLYHUVLWLHV��VWDUWHG�WR�SD\�DWWHQWLRQ�WR�WKH�LGHD�JLYHQ�

LWV�VLJQLILFDQFH�LQ�YDOXH�FUHDWLRQ��:KDW�LV�PRUH��5DPtUH]��7HMDGD�DQG�*RUGLOOR�

������� SRLQWHG� RXW� WKDW� XQLYHUVLWLHV� KDYH� PDQ\� REMHFWLYHV�� FRPSULVLQJ� RI�

SURGXFWLRQ�DQG�GLVWULEXWLRQ�RI�NQRZOHGJH��LQYHVWPHQW�LQ�LQGXVWU\�UHVHDUFK�DQG�

KXPDQ�UHVRXUFHV�

����� 1RYHOW\�RI�WKH�UHVHDUFK

7KLV�VWXG\�DLPHG WR�FRQWULEXWH�WR�WKH�,&�OLWHUDWXUH�LQ�YDULHG�ZD\V��)LUVW��

WKH�UHVHDUFK�JLYHV�LQVLJKWV�LQWR�WKH�ILQGLQJV�RI�,&�UHVHDUFK�LQ�WKH�6DXGL�$UDELD�

FRQWH[W��ZKLFK�DUH�VFDOH� HVSHFLDOO\�LQ�WHUWLDU\�HGXFDWLRQ�LQVWLWXWLRQV��,W�PHDVXUHV�

,&� HIIHFWLYHQHVV� WDNLQJ� LQWR� DFFRXQW� DOO� VHFWRUV� LQ� WKH� WHDFKLQJ� DQG� OHDUQLQJ�

HQYLURQPHQW��8OWLPDWHO\��LW�SURYLGHV�DQ�DFFXUDWH�LQGLFDWLRQ�RI�WKH�OLQN�EHWZHHQ�

,&�DQG�XQLYHUVLW\� LQQRYDWLRQ� OHYHO��%HVLGHV�� WKH�ILQGLQJV�VKRZQ ZKHWKHU� WZR�

PRGHUDWLQJ�YDULDEOHV��ILQDQFLDO�VXSSRUW�DQG�JRYHUQPHQW�SROLFLHV��PRGHUDWH�WKLV�

UHODWLRQVKLS��D�UHODWLRQVKLS�WKDW�KDV�QRW�EHHQ�VXIILFLHQWO\�H[DPLQHG�DERXW� WKLV�

WRSLF�

7KH�VWXG\�UHVXOWV�FDQ�EH�JHQHUDOLVHG�WR�RWKHU�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�

ZLWKLQ� 6DXGL� $UDELD�� 7KH� H[SORUDWLRQ� WHFKQLTXHV� PLJKW� EH� VSUHDG� WR� RWKHU�

QHLJKERXULQJ�FRXQWULHV��)RU�LQVWDQFH��WKH�UHVXOW�FDQ�GHPRQVWUDWH�WKH�VWDWH�RI�RLO�

SURGXFLQJ� FRXQWULHV�ZKLFK� KDYH� WKH� VDPH� ODQJXDJH�� UHOLJLRQ� DQG� D� EXVLQHVV�

ODQGVFDSH��H�J��%DKUDLQ�DQG�(PDUDW DQG�.XZDLW���)LQDOO\��WKH�VWXG\�FRQFOXVLRQV�



ϭϯ

ZLOO� KHOS� XQLYHUVLW\� VWDNHKROGHUV�� FRPSULVLQJ� RI� VWXGHQWV�� IDFXOW\� PHPEHUV��

GHFLVLRQ�PDNHU�� SROLF\PDNHUV� DQG� VFKRODUV� WR� LPSURYH� WKHLU� DWWHQWLRQ� RI� ,&��

$QG� WKH� LPSOLFDWLRQ� RI� LQFRUSRUDWLQJ� ,&� WR� JURZ� WKHLU� DGDSWDWLRQ� OHYHO��

0RUHRYHU��LW�SURYLGH�YDOXDEOH�GLVFHUQPHQW�RQ�KRZ�RUJDQLVDWLRQV�FDQ�SODFH�WKHLU�

GHWHUPLQDWLRQV�DQG�ILQDQFLDO�SODQV�WR�HQVXUH�HIILFLHQW�DQG�HIIHFWLYH�XVH�RI�,&�

&+$37(5 �� /,7(5$785(�5(9,(:
7KLV� FKDSWHU� SURYLGHV� D� GLVFXVVLRQ� RI� WKH� SUHYLRXV� OLWHUDWXUH� RQ�

LQWHOOHFWXDO�FDSLWDO�DQG�LQQRYDWLRQ�LQ�YDULRXV�VHFWRUV��7KH�OLWHUDWXUH�IRFXVHV�RQ�

WKH� GRPLQDQW� FRPSRQHQWV� RI� LQWHOOHFWXDO� FDSLWDO� DQG� WKH� OHYHO� RI� LQQRYDWLRQ�

DPRQJ� GLIIHUHQW� SDUWLFLSDQWV�� 7KH� PDLQ� DUHDV� FRYHUHG� LQFOXGH� LQWHOOHFWXDO�

FDSLWDO��FRPSRQHQWV�RI�LQWHOOHFWXDO�FDSLWDO��LQQRYDWLRQ��LQWHOOHFWXDO�FDSLWDO�DQG�

LQQRYDWLRQ�DQG�WKH�UHODWHG�OLWHUDWXUH�

&KDSWHU��
RYHUYLHZ�

,QWHOOHFWXDO�
FDSLWDO

+XPDQ�
&DSLWDO

6WUXFWXUDO�
&DSLWDO

5HODWLRQD
O�&DSLWDO�

,QWHOOHFWXDO�
&DSLWDO�LQ�
8QLYHUVLWLHV�

,QQRYDWLRQ�
0HWKRGV�RI�
HQFRXUDJLQJ�
LQQRYDWLRQ�

*RYHUQPHQW�
SROLFLHV�RQ�
LQWHOOHFWXDO�
FDSLWDO�

)LQDQFLDO�
VXSSRUW

5HODWHG�
OLWHUDWXUH

&KDSWHU�
VXPPDU\

*DSV�LQ�
OLWHUDWXUH
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��� ,QWHOOHFWXDO�FDSLWDO

5HFHQWO\� WKHUH� LV� DQ� LQFUHDVHG� LQWHUHVW� RI� LQYHVWLJDWRUV� LQ�PHDVXULQJ�

KXPDQ�FDSLWDO��ZKRVH�HIIHFWV�RQ�WKH�UHVXOWV�RI�RUJDQL]DWLRQV�LV�QRW�FRPSOHWHO\�

UHFRJQL]HG� LQ� WKHRUHWLFDO� DV� ZHOO� DV� HPSLULFDO� WHUPV� �&XUDGR�� +HQULTXHV� 	�

%RQWLV�� ������� 6FKRODUV� KDYH� UHFRJQLVHG� LQWHOOHFWXDO� FDSLWDO� �,&�� DV� DQ�

LQFUHDVLQJO\�YLWDO� VRXUFH�RI�YDOXH�FUHDWLRQ� �6FKLXPD��&DUOXFFL�	�6ROH��������

&XUDGR�� ������� <LWPHQ� ������� DJUHHV� WKDW� WKH� RUJDQL]DWLRQ¶V� FDSDFLW\� WR�

LQQRYDWH� LV� DVVRFLDWHG� ZLWK� LWV� ,&�� 0RUHRYHU�� LQWHUHVW� LQ� LQYHVWLJDWLQJ� DQG�

XQGHUVWDQGLQJ�WKH�LQWHOOHFWXDO�FDSLWDO�SUDFWLFHV�RI�PDMRU�XQLYHUVLWLHV�LV�RQ�WKH�

ULVH��6DQJLRUJL�DQG�6LERQL��������6HFXQGR�HW�DO���������DV�PRUH�WRS�XQLYHUVLW\�

PDQDJHUV�KDYH�VWDUWHG�GLVFRYHULQJ�LWV�EHQHILWV�

6HYHUDO�VFKRODUV�KDYH�SXW�IRUWK�YDULRXV�GHILQLWLRQV�RI�,&� 0DUtD�'tH]�HW�

DO� ������� GHILQH� ,&� DV� WKH� FRPELQDWLRQ� RI� WKH� RUJDQL]DWLRQDO�� UHODWLRQDO� DQG�

KXPDQ� UHVRXUFHV� DQG� DFWLYLWLHV� LQ� RUJDQL]DWLRQV�� LQFOXGLQJ� WKH� VNLOOV��

NQRZOHGJH��FRPSHWHQFHV�DQG�H[SHULHQFHV�RI�WKH�HPSOR\HHV��,W�DOVR�LQFOXGHV�WKH�

RUJDQL]DWLRQDO� SURFHGXUHV�� URXWLQHV�� V\VWHPV� DQG� FRPSDQ\� GDWDEDVHV��

$GGLWLRQDOO\��,&�FRPSULVHV�RI�DOO�UHVRXUFHV�UHODWHG�WR�WKH�H[WHUQDO�UHODWLRQVKLSV�

WKH� HQWHUSULVH� KDV�� LQFOXGLQJ� FXVWRPHUV�� UHVHDUFK� DQG� GHYHORSPHQW� �5	'��

SDUWQHUV��VXSSOLHUV�DPRQJ�RWKHUV�

6XEUDPDQLDP�	�<RXQGW��������GHILQH�,&�DV�WKH�VHW�RI�NQRZOHGJH�

DVVHWV�D�FRPSDQ\�RZQV��KDV�DFFHVV�WR�DQG�PDQDJHV�WKHP�IRU�VXVWDLQDEOH�

PDUNHW�FRPSHWLWLYH�DGYDQWDJH�� ,&�UHIHUV�WR�WKH�LQWDQJLEOH�DVVHW�UHSUHVHQWHG�E\�

WKH�RUJDQL]DWLRQ¶V�NQRZOHGJH��SDWHQWV��WUDGHPDUNV�DQG�EUDQGV��$JRVWLQL��

1RVHOOD�	�)LOLSSLQL��������6HFXQGR�	�(OLD��������6HFXQGR�HW�DO���������

6HFXGRQ�HW�DO��������� &ODUNH��6HQJ�DQG�:KLWLQJ��������FRQVLGHU�,&�DV�D�YDOXH�



ϭϱ

LQ�ILQDQFLDO�GLVSOD\V��,WV�YDOXH�PD\�EH�JDXJHG�LQ�WKH�DFFRXQWLQJ�YDOXH�DQG�

VWHDG\�VWDWH�YDOXH� (GYLQVVRQ�DQG�0DORQH������D��GHILQH�,&�DV��WKH�

SRVVHVVLRQ�RI�NQRZOHGJH��DSSOLHG�H[SHULHQFH��RUJDQL]DWLRQDO�WHFKQRORJ\��

FXVWRPHU�UHODWLRQVKLSV�DQG�SURIHVVLRQDO�VNLOOV�WKDW�SURYLGH D�FRPSHWLWLYH�HGJH�

LQ�WKH�PDUNHW�´

6FKRODUV� KDYH� DUJXHG� WKDW� LQWHOOHFWXDO� FDSLWDO� LV� YLWDO� LQ� D� XQLYHUVLW\�

VHWWLQJ� GXH� WR� LWV� FRQWULEXWLRQ� WRZDUGV� LPSURYHG� SHUIRUPDQFH� RI� WKH� ZKROH�

LQVWLWXWLRQ��%DUERVD��9DOH��9DOH�	�%UDQFR���������6HFXQGR�HW�DO��������VXJJHVW�

WKDW� WKH� XQLYHUVLWLHV� WKDW� GHYHORS� D� VXSSRUWLYH� RUJDQL]DWLRQDO� FXOWXUH� DQG�

HQFRXUDJH�WKH�FDSDFLW\�IRU�WKH�LGHQWLILFDWLRQ��PDQDJHPHQW�DQG�UHSRUWLQJ�RI�,&�

DUH� OLNHO\� WR� UHDOL]H� D� FRPSHWLWLYH� DGYDQWDJH�� 6LPLODUO\�� &KDWWHUML� 	� .LUDQ�

�������DUJXH� WKDW� WKH�XVH�RI� WKH� ,&�FRQFHSW�KHOSV�XQLYHUVLWLHV�GHDO�ZLWK�QHZ�

PDQDJHULDO�FKDOOHQJHV�

���&RPSRQHQW�RI�,QWHOOHFWXDO�&DSLWDO

7KHUH�DUH�GLVWLQFW�YLHZV�DERXW�GHWHUPLQLQJ�,&�FRPSRQHQWV��*RQ]iOH]�

/RXUHLUR� 	� 7HL[HLUD�� ������ =HUHQOHU�� +DVLORJOX� 	� 6H]JLQ�� ������ $JRVWLQL��

1RVHOOD� 	� )LOLSSLQL�� ������ &ODUNH�� 6HQJ� 	� :KLWLQJ�� ������� 2YHUDOO�� WKH�

FRPSRQHQWV�WKDW�IRUP�LQWHOOHFWXDO�FDSLWDO�FDQ�EH�OLVWHG�DV�KXPDQ��VWUXFWXUDO��DQG�

UHODWLRQDO�FDSLWDO��9HOWUL��0DVWUROHR�	�6FKDIIKDXVHU�/LQ]DWWL��������7DL�1LQJ��

&KHQ�� /LQ� 6KRX�<HQ� 	� /XQ�� ����� =HUHQOHU�� +DVLORJOX� 	� 6H]JLQ�� ������

6KDUDEDWL�� -DZDG� 	� %RQWLV�� ������� $OWKRXJK� WKH� FRPSRQHQWV� QDPH� LV XVHG

H[WHQVLYHO\��WKH�QDPH�PLJKW�EH�GLIIHUHQW�IURP�RQH�UHVHDUFKHU�WR�DQRWKHU�

,Q� WKLV� VWXG\�� WKUHH FRPSRQHQWV� RI� ,&� DUH� FRQVLGHUHG�� QDPHO\� KXPDQ�

FDSLWDO�� UHODWLRQDO� FDSLWDO� DQG� VWUXFWXUDO� FDSLWDO�� ,W� LV� YLWDO� WR� QRWH� WKDW� ,&�

FRPSRQHQWV�DUH�QRW�LQGHSHQGHQW�DV�VKRZQ�E\�%DUERVD��9DOH��9DOH�DQG�%UDQFR�



ϭϲ

�������� ,QVWHDG�� WKH� HIIHFW� RI� ,&� FDQ� EH� RSWLPL]HG�ZKHQ� WKHVH� WKUHH� DVSHFWV�

LQWHUDFW�DQG�FRPSOHPHQW�HDFK�RWKHU�

����� +XPDQ�&DSLWDO

<LWPHQ� ������� GHILQHV KXPDQ� FDSLWDO� �+&�� DV� DQ� �RUJDQL]DWLRQ
V�

FRPELQHG�KXPDQ�FDSDELOLW\�IRU�VROYLQJ�EXVLQHVV�SUREOHPV�´�$O]XPDQ���������

LQ� FRQWUDVW�� GHILQHV� KXPDQ� FDSLWDO� DV� WKH� YDOXH� JLYHQ� WR� ZRUNHUV� ZLWKLQ� D�

FRPSDQ\� E\�PDNLQJ� WKHP� DSSO\� WKHLU� H[SHUWLVH�� VNLOOV� DQG� NQRZ�KRZ� 7KLV�

GHILQLWLRQ�LPSOLHV�WKDW�+&�LV�WKH�KXPDQ�FDSDELOLW\�PHDQW�IRU�VROYLQJ�SUREOHPV�

LQ� WKH� EXVLQHVV� DV�ZHOO� DV� H[SORLWLQJ� LQWHOOHFWXDO� SURSHUWLHV��+&� LQFOXGHV� WKH�

VNLOOV� DQG� DELOLWLHV� RI� WKH� HPSOR\HHV� LQ� DQ� RUJDQL]DWLRQ� �/HLWQHU�� �������7KH�

VXFFHVV�LQ�PRVW RUJDQL]DWLRQV�GHSHQGV�PRUH�RQ�WKH�LQWDQJLEOH�DVVHWV�VXFK�DV�+&�

LQVWHDG�RI�FRQYHQWLRQDO�IDFWRUV��6HFXQGR�	�(OLD��������6HFXQGR�HW�DO���������

6HFXGRQ�HW�DO���������

+XPDQ�FDSLWDO�LV�GHHPHG�WR�EH�LQWULQVLF�WR�LQGLYLGXDOV�DQG�FDQ�QHYHU�EH�

RZQHG�E\�D�FRPSDQ\��)RU�WKDW�PDWWHU��KXPDQ�FDSLWDO�FDQ�OHDYH�DQ�RUJDQLVDWLRQ�

LI� D� ZRUNHU� TXLWV� �$O]XPDQ�� ������ *RQ]iOH]�/RXUHLUR� 	� 7HL[HLUD�� �������

%HVLGHV��ZKHQ�WKH�PDQDJHPHQW�IDLOV�WR�RIIHU�D�VHWWLQJ�ZKHUH�RWKHUV�PLJKW�SLFN�

XS� WKHLU� H[SHUWLVH�� WKHQ� VXFK� D� FRPSDQ\� ZRXOG� QRW� OLNHO\� JURZ� �%RUQD\�

%DUUDFKLQD�HW� DO���������2Q� WKH�VDPH�QRWH��:DQJ��<HQ��7VDL� DQG�/LQ� ������

FRQILUPHG�WKDW�VNLOIXOQHVV�LV�RQH�RI�WKH�FHQWUDO�FKDUDFWHULVWLFV�IRU�+&��LQ�DGGLWLRQ�

WR� SURILFLHQF\� LQ� WKHLU� WDVNV� DQG� UHVSRQVLELOLWLHV� OHDGLQJ� WR� VXFFHVV�� +XPDQ�

FDSLWDO�HQWDLOV�KRZ�HIILFLHQW�D�FRPSDQ\�XVHV�LWV�UHVRXUFHV�WKURXJK�LQQRYDWLRQ�

DQG�FUHDWLYLW\��$O]XPDQ��������



ϭϳ

RI�FRUSRUDWH�FXOWXUH��LQWHUQDO�FRPPXQLFDWLRQ��WKH�FDSDFLW\�WR�WUDQVPLW�

H[SHULHQFHV��WKH�PDQDJHPHQW�V\VWHP��&ODUNH��6HQJ�	�:KLWLQJ������� DQG�WKH

WUDLQLQJ� DQG� DWWLWXGH� RI� KXPDQ� UHVRXUFH� �-LQ�� +RSNLQV�� 	� :LWWPHU�� ������

*RQ]iOH]�/RXUHLUR�	�7HL[HLUD���������/HLWQHU��������SRLQWV�RXW� WKDW�+&�LV�D�

SHUWLQHQW�HQKDQFHU�RI�LQQRYDWLRQ�EHFDXVH�LW�SRVLWLRQV�WKH�RUJDQL]DWLRQ�WR�VFDQ�

IRU�DQ\�QHZ�NQRZOHGJH�DQG�LQ WXUQ� DGYDQFH�LWV�NQRZOHGJH�IURQWLHUV��$V�VXFK��

RUJDQL]DWLRQV�QHHG�WR�LQYHVW LQ�SHRSOH��%RUQD\�%DUUDFKLQD�HW�DO��������

7KH� ,&� EDVHG�YLHZ� SURSRVHG� E\� -LQ�� +RSNLQV�� 	� :LWWPHU� �������

VXJJHVWV� WKDW� +&� LV� DQ� HVVHQWLDO VRXUFH� RI� FRPSHWLWLYH� DGYDQWDJH�� %RUQD\�

%DUUDFKLQD� HW� DO� ������� UHVHDUFK� GHPRQVWUDWHG� WKDW� +&� GLUHFWO\� DIIHFWV� WKH�

LQQRYDWLRQ� OHYHO�� ,Q� WKLV� FRQWH[W�� RUJDQL]DWLRQV� WKDW� VHHN� VXVWDLQDEOH� DQG�

FRPSHWLWLYH� PDUNHW� DGYDQWDJH� PXVW� UHFUXLW� WDOHQWHG� HPSOR\HHV�� 6LPLODUO\��

&URRN� HW� DO� ������� SRLQW� RXW� WKH� VLJQLILFDQFH� RI� +&� LQ� HQKDQFLQJ� ILUP�

SHUIRUPDQFH�� 0RUHRYHU�� /HLWQHU� ������� DUJXHV� WKDW� +&� LV� D� VRXUFH� RI�

LQQRYDWLYHQHVV� 0RVW� RI� WKH� XQLYHUVLWLHV� LQ� 6DXGL� $UDELD� KDYH� IHZ� WDQJLEOH�

UHVRXUFHV� �$ODWDZL�� 'ZLYHGL�� :LOOLDPV�� 	� 5DQD�� ������� &RQVHTXHQWO\�� WKH�

FUHDWLYLW\�RI�IDFXOW\�LQ�JHQHUDWLQJ�FRPSHWLWLYH�DGYDQWDJHV�LV�YLWDO�

+XPDQ�FDSLWDO�VHUYHV�DV�LQWDQJLEOH�DVVHWV�LQ�RUJDQL]DWLRQV��&URRN�HW�DO���

������ 6HFXQGR� 	� (OLD�� ������ 6HFXQGR� HW� DO��� ������ 6HFXGRQ� HW� DO��� ������

%RUQD\�%DUUDFKLQD� HW� DO�� ������� 7KHVH� DVVHWV� VXEVXPH� WUDLQLQJ�� HGXFDWLRQ��

LQWHOOLJHQFH��VNLOOV��SXQFWXDOLW\�DQG�OR\DOW\��8QLYHUVLWLHV�HQKDQFH�WKH�NQRZOHGJH�

DQG�VNLOOV�RI� WKHLU�HPSOR\HHV� WR�JHW� LQYHVWLQJ�EHQHILWV� �*RQ]iOH]�/RXUHLUR�	�

7HL[HLUD���������'XULQJ�WKLV�IRXUWK�LQGXVWULDO�UHYROXWLRQ��XQLYHUVLWLHV�LQ�6DXGL�

$UDELD�FDQ�VWUDWHJLFDOO\�LQYHVW�LQ�WKHLU�+&�DV�D�VWUDWHJLF�PHDVXUH��$EHO�	�'HLW]��

������� 8QLYHUVLWLHV� QHHG� +&� WR� UHDOL]H� WKHLU� REMHFWLYHV�� GHYHORS� LQQRYDWLYH�



ϭϴ

FDSDELOLWLHV� DQG� PDLQWDLQ� WKHP�� 5HVHDUFK� LOOXVWUDWHV� WKDW� LQYHVWPHQWV� LQ� +&�

WUDQVODWH�WR�HFRQRPLF�JURZWK��&URRN�HW�DO���������

����� 6WUXFWXUDO�&DSLWDO

6WUXFWXUDO�FDSLWDO��6&��LV�VRPHWLPHV�UHIHUUHG�WR�DV�RUJDQL]DWLRQDO�FDSLWDO�

E\�VRPH�VFKRODUV��5DKLP��.DPDO�DQG�0DW��������GHILQH�6&�DV�RUJDQL]DWLRQDO�

NQRZOHGJH� WKDW� LV� SUHVHQW� LQ� WKH� FRPSDQ\� REWDLQHG� WKURXJK� OHDUQLQJ�� 7KH�

NQRZOHGJH� H[LVWV LQ� WKH� FRPSDQ\¶V� URXWLQHV�� FXOWXUH�� SURFHVVHV� DQG� VWUDWHJ\�

ZKLFK� RUJDQL]H� DQG� SUHVHUYH�PHPRULHV� $FFRUGLQJ� WR�$JRVWLQL��1RVHOOD� DQG�

)LOLSSLQL���������VWUXFWXUDO�FDSLWDO�UHIHUV�WR�WKH�WKLQJV�RZQHG�E\�DQ�RUJDQL]DWLRQ��

.KDQ� ������� DVVHUWV WKDW� RUJDQLVDWLRQDO� FDSLWDO� VHUYHV� DV� D� JXLGHOLQH� LQ� WKH�

URXWLQH� ZRUN� SURFHVVHV��:KDW� LV� PRUH�� LW� VXSSRUWV� WKH� HQWHUSULVH¶V� VWDQGDUG�

SURFHGXUHV�� .RQJ� ������� QRWHG� WKDW� 6&� LQFOXGHV LQIUDVWUXFWXUH� GHYHORSPHQW�

PHDQW�WR�IDFLOLWDWH�LQQRYDWLRQ�ZLWKLQ�HQWHUSULVHV�

.KDQ� �������GHILQLWLRQ� LQGLFDWHV� WKDW� VWUXFWXUDO� FDSLWDO� GHDOV�ZLWK� WKH�

VWUXFWXUH�DQG�V\VWHP�RI�DQ�RUJDQL]DWLRQ��6&�LQFOXGHV�VXSSRUWLYH�SURFHVVHV��QRQ�

SK\VLFDO�LQIUDVWUXFWXUH�DQG�GDWDEDVHV�ZKLFK�IDFLOLWDWH�WKH�IXQFWLRQLQJ�RI�KXPDQ�

FDSLWDO�� 'HHE� DQG� 0HUKHM� ������� VWDWH� WKDW� HYHQ� LI� HPSOR\HHV� OHDYH� WKH�

HQWHUSULVH�� 6&� UHPDLQV� ZLWK� WKH� HQWHUSULVH� DV� LW� KDV� WKH� PDQGDWH� WR� RZQ� LW��

.KDYDQGNDU��7KHRGRUDNRSRXORV��+DUW�	�3UHVWRQ��������VWDWH�WKDW�6&�FRPSULVHV�

RI�PHWKRGV��URXWLQHV��FDSDELOLWLHV��PHWKRGRORJLHV�DQG�SURFHGXUHV�HPEHGGHG�LQ�

WKH�RUJDQL]DWLRQ��.KDQ��������LQGLFDWHV WKDW�RUJDQL]DWLRQV�FDQ�KLUH RU�SXUFKDVH�

VWUXFWXUDO�FDSLWDO��0RUHRYHU��WKH\�FDQ�VKDUH�DQG�GXSOLFDWH�LW�

6WUXFWXUDO�FDSLWDO�LV�FODVVLILHG�LQWR�WKUHH�VXE�FDWHJRULHV� QDPHO\�SURFHVV�

FDSLWDO�� RUJDQL]DWLRQDO� FDSLWDO� DQG� LQQRYDWLRQ� FDSLWDO� �.KDYDQGNDU��

7KHRGRUDNRSRXORV��+DUW�	�3UHVWRQ���������2UJDQL]DWLRQDO�FDSLWDO�FRPSULVHV�RI�



ϭϵ

RUJDQL]DWLRQDO� V\VWHPV� DQG� SKLORVRSK\� IRU� OHYHUDJLQJ� WKH� FDSDELOLWLHV� RI� WKH�

RUJDQL]DWLRQ�� ,QQRYDWLRQ� RUJDQL]DWLRQ� FRPSULVHV� RI� LQWDQJLEOH� DVVHWV� VXFK� DV�

LQWHOOHFWXDO� SURSHUW\� �LQFOXGLQJ� WUDGHPDUNV�� SDWHQWV� DQG� FRS\ULJKWV��� 3URFHVV�

FDSLWDO�FRPSULVHV�RI�SURFHGXUHV��SURJUDPV�DQG�PHWKRGV�WKDW�HQKDQFH�JRRGV�DQG�

VHUYLFH�GHOLYHU\��%UHQQHU�	�&RQHUV��������6HFXQGR�	�(OLD��������6HFXQGR�HW�

DO���������6HFXGRQ�HW�DO���������

,Q�WKH�,&�OLWHUDWXUH��LW�LV�ZLGHO\�DFNQRZOHGJHG�WKDW�HPSOR\HHV�EHFRPH�D�

QRQ�VXEVWLWXWDEOH� DQG� GLVWLQFWLYH� DVVHW�� LQ� HIIRUWV� WR� SURYLGH� FRPSHWLWLYH�

GLIIHUHQWLDWLRQ� �.KDQ���������7KLV� LV� GXH� WR� WKHLU� VSHFLDOL]HG�NQRZOHGJH� WKDW�

FRQWULEXWHV� WR� WKH� LQWURGXFWLRQ� DQG� GHYHORSPHQW� RI� QHZ� LGHDV�� SURGXFWV� DQG�

VHUYLFHV��'XSOLFDWLQJ�6&�IRU�RWKHU�FRPSDQLHV�LV�GLIILFXOW�GXH�WR�RZQHUVKLS�ULJKWV�

�$JRVWLQL�� 1RVHOOD� 	� )LOLSSLQL�� ������� %UHQQHU� 	� &RQHUV� ������� VWXG\�

VXJJHVWHG� WKDW�GHVLJQLQJ� WKH�ULJKW�EXVLQHVV�SURFHVVHV�DOORZV�RUJDQL]DWLRQV� WR�

UHFRJQL]H�YDULRXV� WDUJHW�PDUNHWV� DQG�FRQVXPHU�JURXSV�� DGGUHVV� WKHLU�GLYHUVH�

QHHGV� VXLWDEO\�� HVWDEOLVK� VXSSRUW� SURFHVVHV� HVVHQWLDO� IRU� EXVLQHVV�PRGHO� DQG�

PDQDJH�WKH�YDOXH�DGGHG�SURFHVVHV�ZKLFK�VSDUN�LQQRYDWLRQ�

6WUXFWXUDO�FDSLWDO�VHUYHV�DV�D�VWUDWHJLF�DVVHW�IRU�QXPHURXV�RUJDQL]DWLRQV��

,W LQFOXGHV�RUJDQL]DWLRQDO�VWUXFWXUH��GDWDEDVHV��KDUGZDUH��VRIWZDUH��LQIRUPDWLRQ�

V\VWHPV��WUDGHPDUNV��URXWLQHV��V\VWHP�SROLFLHV��SURFHGXUHV�DQG�FRPSDQ\�LPDJH�

ZRUNHUV�XVXDOO\�XVH�WR�VXSSRUW�WKHLU�EXVLQHVV�SURFHVVHV�DQG�DFWLYLWLHV��+VX�	�

:DQJ���������$FFRUGLQJ WR�6KDUDEDWL��-DZDG��DQG�%RQWLV����������6&�PDLQO\�

DYDLO�DV�WKH�HQYLURQPHQW�ZKLFK�VXSSRUWV�SHRSOH�WR�LQYHVW�WKHLU�+&�LQ�FUHDWLQJ�

WKH� LQQRYDWLRQ�� WHFKQRORJ\�� FUHDWLYLW\�� RUJDQLVDWLRQDO� FXOWXUH� DQG� TXDOLW\�

PDQDJHPHQW� DV� ZHOO� DV� OHYHUDJH� LWV� NQRZOHGJH� WR� LPSURYH� RUJDQLVDWLRQDO�

SHUIRUPDQFH�



ϮϬ

$FFRUGLQJ� WR� .RQJ� �������� RUJDQL]DWLRQV� QHHG� 6&� IRU� RSWLPXP�

LQQRYDWLRQ�� 6LPLODUO\��$JRVWLQL� 1RVHOOD�	�)LOLSSLQL� ������� UHVHDUFK� IRXQG� D�

GLUHFW�OLQN�EHWZHHQ�WKH�HIILFLHQF\�RI�6&�DQG�WKH�HQWHUSULVH¶V�FDSDFLW\�WR�JHQHUDWH�

UDGLFDO�LQQRYDWLRQV��QHZ�PDUNHWV��QHZ�GLVWULEXWLRQ�FKDQQHOV�RU�QHZ�SURGXFWV��

DV�ZHOO�DV�LQFUHPHQWDO�LQQRYDWLRQV��LPSURYHG�SURFHVVHV��LPSURYHG�SURGXFWV�RU�

LPSURYHG� OHYHO� RI� VHUYLFH� UHQGHUHG� WR� FXVWRPHUV�� DQG�� WKXV�� LPSURYH� WKH�

FRPSDQ\¶V�SHUIRUPDQFH� 0RUHRYHU��'HHE�DQG�0HUKHM��������HVWDEOLVKHG� WKDW�

6&�SRVLWLYHO\�LQIOXHQFHV�LQQRYDWLRQ�LQ�XQLYHUVLWLHV�ORFDWHG�LQ�6\ULD�

����� 5HODWLRQDO�&DSLWDO

5HODWLRQDO� FDSLWDO� LQFRUSRUDWHV� FDSDELOLWLHV�� NQRZOHGJH�� V\VWHPV� DQG�

SURFHGXUHV�GHYHORSHG�IURP�YDULRXV�UHODWLRQVKLSV�ZLWK�GLIIHUHQW�H[WHUQDO�DJHQWV�

�6XEUDPDQLDP�	�<RXQGW�� ������� 6RPH� RI� WKH� UHODWLRQVKLSV� LQFOXGH� VXSSOLHU�

UHODWLRQVKLSV��FXVWRPHU�UHODWLRQVKLS��WUDGH�QDPH�DQG�WUDGHPDUNV��WKH�IUDQFKLVH�

DV�ZHOO�DV� OLFHQVHV��.KDYDQGNDU��7KHRGRUDNRSRXORV��+DUW�DQG 3UHVWRQ��������

VWDWH�WKDW�5&�LV�WKH�YDOXH�LQ�EXLOW�LQ�WKH�HQWHUSULVH¶V�UHODWLRQVKLS�ZLWK�VXSSOLHUV��

YHQGRUV� DQG� FXVWRPHUV�� 5&�� LQ� JHQHUDO�� DUH� VWDNHKROGHU� UHODWLRQVKLS��

FROODERUDWLRQ� DQG� SDUWQHUVKLS� �6XEUDPDQLDP� 	� <RXQGW�� ������ .KDYDQGNDU��

7KHRGRUDNRSRXORV��+DUW�	�3UHVWRQ��������

5HODWLRQDO�FDSLWDO�GHQRWHV�HPEHGGHG�NQRZOHGJH� LQ�FOLHQW�SUHIHUHQFHV��

FRXQWLQJ�VXSSOLHUV�DQG�DVVRFLDWLRQV�ZLWK�PDMRU�SDUWQHUV��<LWPHQ���������$W�LWV�

FRUH��+VX�DQG�:DQJ��������UHYHDO�WKDW�5&�LV�FRQFHUQHG�ZLWK�WKH�PRELOL]DWLRQ�

RI�NQRZOHGJH�DQG�NH\�UHODWLRQVKLS�UHVRXUFHV�YLD�VRFLDO�VWUXFWXUH��&ORVH��WUXVWLQJ�

UHODWLRQVKLSV�RIWHQ�DULVH�IURP�WKH�SURVSHFWLYH�WR�PDNH�VLJQLILFDQW�FRQWULEXWLRQV�

WR� 5&� GHYHORSPHQW�� 7KLV� SUDFWLFH� HQDEOHV� HQWHUSULVHV� WR� DFFHVV� DQG� H[SORLW�

FRRSHUDWLRQ� SDUWQHUV
� FRPSHWHQFLHV� DQG� NQRZOHGJH� �&DSHOOR� 	� $OHVVDQGUD��



Ϯϭ

�������7KHUHIRUH��ILUPV�VKRXOG�LQYHVW�LQ�GLIIHUHQW�UHODWLRQDO�DVVHWV�DQG�HVWDEOLVK�

HIIHFWLYH�URXWLQHV�RI�FRRSHUDWLRQ��ZKLFK�IDFLOLWDWHV�NQRZOHGJH�WUDQVIHU�

*LYHQ� WKDW� UHODWLRQVKLSV� ZLWK� NH\� VWDNHKROGHUV� QHFHVVLWDWHV� JUHDWHU�

WUDQVSDUHQF\�DV�ZHOO�DV�DFFRXQWDELOLW\�WR�HQKDQFH�GHFLVLRQ�PDNLQJ�SURFHVV��WKH�

XQLYHUVLW\¶V�FDSDFLW\�WR�HVWDEOLVK�DQG�PDLQWDLQ�WKHVH�UHODWLRQVKLSV�DIIHFW�LWV�EDVLF�

VRXUFHV�RI�UHSXWDWLRQ��6DQJLRUJL�	�6LERQL���������6HFXQGR�HW�DO� �������DUJXH�

WKDW� UHODWLRQV�ZLWK� WKH�JRYHUQPHQW�� UHVHDUFK� FHQWUHV� DQG� WKH� LQGXVWU\� DUH� WKH�

PDMRU� LQGLFDWRUV� RI� XQLYHUVLW\�5&��0RUHRYHU�� UHODWLRQDO� FDSLWDO� LV VHHQ� IURP�

FRRSHUDWLRQ�ZLWK� WKH� LQGXVWULDO� DQG� WKH� EXVLQHVV�ZRUOG� �&KDWWHUML DQG�.LUDQ��

������� ,QGXVWULHV� DQG� XQLYHUVLWLHV� QHHG� HDFK� RWKHU�� XQLYHUVLWLHV� SURGXFH�

JUDGXDWHV�UHTXLUHG�E\�WKH�LQGXVWU\�DV�ODERXU�

7R� UHDOL]H� VDWLVIDFWRU\� LQQRYDWLRQ� SHUIRUPDQFH�� DQ� HQWHUSULVH� VKRXOG�

PDNH�FRPSOHWH�XVH�RI�LWV�LQWHUQDO�UHVRXUFHV�DQG�DSSURSULDWHO\�XVH�LQIRUPDWLRQ��

FDSDELOLWLHV�DQG�WHFKQRORJLHV�REWDLQHG�IURP�WKH�H[WHUQDO�VWDNHKROGHUV��&DSHOOR�

DQG�)DJJLDQ��������QRWH�WKDW�WKLV�LV�HVVHQWLDO�WR�RUJDQL]DWLRQDO�VXFFHVV�VLQFH�QRW�

DOO�NQRZOHGJH�HVVHQWLDO�IRU�LQQRYDWLRQ�FDQ�EH�IRXQG�ZLWKLQ�WKH�RUJDQL]DWLRQ¶V�

ERXQGDULHV��DQ�DUJXPHQW�VXSSRUWHG�E\�&KHQ��/LQ�DQG�&KDQJ�������� 5&��LQ�WKLV�

UHJDUG�� SURYLGHV� RUJDQL]DWLRQV� ZLWK� SURVSHFWV� WR� LQWHUDFW� ZLWK� GLVWLQFW�

VWDNHKROGHUV� DQG� LQWHJUDWH� WKHLU� RUJDQL]DWLRQDO� NQRZOHGJH�ZLWK� WKDW� RI� RWKHU�

RUJDQL]DWLRQV��&DSHOOR�	�)DJJLDQ��������

&ODUNH�� 6HQJ�	�:KLWLQJ� ������ VWXG\� LQGLFDWHG� WKDW�5&� LQFOXGHV� WKH�

UHODWLRQVKLSV�ZLWK�WKLUG�SDUWLHV��PRVW�FXVWRPHUV�DQG�VXSSOLHUV� 8QLYHUVLWLHV�PXVW�

DVVHVV�WKH�GHQVLW\�DQG�OHYHO�RI�WUXVW��LQWHUDFWLRQV��DQG�FRRSHUDWLRQ��DOO�EHLQJ�YLWDO�

DVSHFWV� RI�5&� �&DSHOOR� DQG� )DJJLDQ�� ������� 6RFLRFXOWXUDO� IDFWRUV�� LQFOXGLQJ�

UHODWLRQDO� SUR[LPLW\�� HQDEOH� NQRZOHGJH� WUDQVIHU� EHWZHHQ� WKH� LQGXVWULHV��



ϮϮ

6RPHWLPHV��LQGXVWULHV�MRLQ�WKH�VLPLODU�VRFLDO�RUJDQLVDWLRQ�WR�HDVH�WKH�VKDULQJ�RI�

EDWLN�WHFKQLTXHV��PDUNHWLQJ�DQG�SURFHVVHV�

8QLYHUVLWLHV�DUH�UHVSRQVLEOH�IRU�FUHDWLQJ 5&��6DQJLRUJL�	�6LERQL��������

&KDWWHUML�	�.LUDQ��������6HFXQGR�HW� DO����������8VLQJ� ,WDOLDQ�FDVH� VWXGLHV� LQ�

XQLYHUVLW\� VHWWLQJ�� 3DRORQL�� &HVDURQL� DQG�'HPDUWLQL� ������� UHODWLRQDO� FDSLWDO�

SHUPLWV� XQLYHUVLWLHV� WR� HPSKDVL]H� DQG�SURPRWH� WKH� HIIHFWLYHQHVV� RI� WKH� WKLUG�

PLVVLRQ��,Q�XQLYHUVLWLHV��WKH�WKLUG�PLVVLRQ�VHHNV�WR�SURGXFH�NQRZOHGJH�RXWVLGH�

WKH� DFDGHPLF� HQYLURQPHQWV� WR� FKDPSLRQ� VRFLDO�� HFRQRPLF� DQG� FXOWXUDO�

GHYHORSPHQW� �6HFXQGR� 	� (OLD�� ������ 6HFXQGR� HW� DO��� ������ 6HFXGRQ� HW� DO���

������

��� ,QWHOOHFWXDO�&DSLWDO�LQ�8QLYHUVLWLHV

7KH� DSSURDFK� WR� ,&� LQ� XQLYHUVLWLHV� EHJLQV� ZLWK� WKH� LGHQWLILFDWLRQ� RI�

LQYHVWLJDWLRQV�SURSRVLQJ�,&�PRGHOV��PHDVXUHPHQW�IUDPHZRUNV�DQG�HVWDEOLVKHG�

ILQGLQJV �$ONKDIIDI�	�$OMDQDEL��������$QJJUDLQL��$OL��	�$]D� �������)D]ODJLF

��������)D]ODJLF��������VXJJHVWV�DQ�,&�IUDPHZRUN�IRU�FUHDWLQJ�DQ�,&�IUDPHZRUN�

FRQVLGHULQJ� WKH� H[LVWLQJ� UHVRXUFHV�� WKH� LQYHVWPHQWV� PDGH�� DQG� WKH� JRDOV�

XQLYHUVLWLHV�ZDQW�WR�UHDOL]H��7KH�IUDPHZRUN�WKXV�LQFOXGHV�UHVRXUFHV��DFWLYLWLHV�

DQG�UHVXOWV�IRU�HDFK�RI�WKH�WKUHH FRPSRQHQWV�RI�,&��7KH�DXWKRU�DVVHUWV�WKDW�WKH�

,&� PHDVXUHPHQW� PDWUL[� UHFRPPHQGHG� IRU� XQLYHUVLWLHV� KHOSV� XQGHUVWDQG�

NQRZOHGJH�FUHDWLRQ�DQG�LQQRYDWLRQ�LQ�XQLYHUVLWLHV�

9HOWUL��0DVWUROHR�	�6FKDIIKDXVHU�/LQ]DWWL� ������� XVHG� IX]]\� ORJLF� WR�

PHDVXUH� ,&� IRU� XQLYHUVLWLHV� LQ�$XVWUDOLD�� 7KH� IX]]\� H[SHUW� V\VWHP� FRQVLGHUV�

GLIIHUHQW�,&�JURXSV�DQG�TXDOLWDWLYH�QDWXUH�RI�WKH�PDMRULW\�RI�,&�LQGLFDWRUV��7KH�

VFKRODUV�DGRSWHG�D�ORJLFDO�DSSURDFK�WR�,&��1RQHWKHOHVV� WKH�VWXG\�ZDV�OLPLWHG�

DV�PRUH�WHVWV�FDQ�EH�GRQH�XVLQJ�FRPSDUDEOH�,&�GDWD�



Ϯϯ

6HFXQGR��0DUJKHULWD��(OLD�	�3DVVLDQWH� ������� SURSRVHG� D� FRQFHSWXDO�

IUDPHZRUN� WR�PHDVXUH� ,&� LQ�KLJKHU�HGXFDWLRQ��7KH�DXWKRUV�VHSDUDWHG� ,&� LQWR�

RUJDQL]DWLRQDO�� UHODWLRQDO� DQG� KXPDQ� FDSLWDO�� 7KH\� XVHG� WZR� FRPSRQHQWV� WR�

PHDVXUH� +&�� ZKLFK� DUH� DWWUDFWLYHQHVV� DQG� HIILFLHQF\�� $WWUDFWLYHQHVV� ZDV�

GHILQHG�DV�WKH�XQLYHUVLW\¶V�FDSDFLW\�WR�GUDZ�WDOHQW�DQG�UHWDLQ�LW�XVLQJ�D�FXOWXUH�

RI� RSHQQHVV� DQG� KLJK�TXDOLW\� VWUDWHJ\�� 7KH\� GHILQHG� HIILFLHQF\� DV� WKH� OLQN�

EHWZHHQ SURGXFWLRQ� RI� YDOXH� DQG� KXPDQ� UHVRXUFHV� GHGLFDWHG� WR� WKLV� JRDO�

�6HFXQGR�HW�DO���������

7KH� PRGHO� HPSKDVLVHV� WKH� VLJQLILFDQFH� RI� FUHDWLQJ� WKH� XQLYHUVLW\�

LQIUDVWUXFWXUH�� WUDGLWLRQDO� IDFLOLWLHV� LQFOXGLQJ� ODERUDWRULHV� DQG� OLEUDULHV� DQG�

LQIRUPDWLRQ� WHFKQRORJ\� LQIUDVWUXFWXUH� DYDLODEOH� IRU� UHVHDUFK� DQG� WHDFKLQJ�

SXUSRVHV��$OO�WKHVH�IDFWRUV�FRQWULEXWH�WR�JRRG�UHVXOWV��6HFXQGR�HW�DO�������� DOVR�

FRQVLGHUHG�WZR�HOHPHQWV�RI�5&��7KH�ILUVW�DVSHFW�LV�KRZ�WKH�XQLYHUVLW\�FRQWUROV�

LWV�QHWZRUN�UHODWLRQVKLSV�OLQNHG�WR�5	'��7KH�VHFRQG�DVSHFW�LV�WKH�LQWHUQDWLRQDO�

VFRSH�LQVWLWXWLRQ¶V�UHDGLQHVV�WR�HQJDJH�ZLWK�WKH�LQGXVWULDO�FRPPXQLW\�DV�ZHOO�DV�

LQWHUQDWLRQDO�VFLHQWLILF�FRPPXQLW\�

/HLWQHU� DQG� &XUDM� ������� VXJJHVWHG� D� VLPSOH� PRGHO� RI� ,&� IRU�

XQLYHUVLWLHV��7KH�PRGHO�ZDV�VXSSRUWHG�E\�YDULRXV�EHVW�PDQDJHPHQW�SUDFWLFHV��

,Q� WKH�PRGHO�� WKH\�VKRZHG� WKDW�XQLYHUVLWLHV� WUDQVIRUP�LQWDQJLEOH� UHVRXUFHV� WR�

UHDOLVH� HGXFDWLRQ� DFWLYLWLHV� DQG� HQJDJH� LQ� UHVHDUFK� WR� JHQHUDWH� GLVWLQFWLYH�

RXWSXWV�OLQNHG�WR�VSHFLILF�DQG�JHQHUDO�JRDOV�RI�WKH�HQWLW\��7KH�DXWKRUV��LQ�WKLV�

UHJDUG��VWUHVVHG�WKDW�WKHUH�LV�QHHG�IRU�D�GHEDWH�WKDW�HVWDEOLVKHV�D�IUDPHZRUN�IRU�

,&�UHSRUWLQJ�DW� WKH�QDWLRQDO� OHYHO� WR�RIIHU�URRP�IRU�FRPSDULVRQ�DQG� WDNH� LQWR�

DFFRXQW�GLYHUVLW\�LQ�(XURSHDQ�XQLYHUVLWLHV�



Ϯϰ

6iQFKH]��(OHQD�DQG�&DVWULOOR��������SUHVHQWHG�D�OLVW�LQFOXGLQJ�YDULRXV�

LQGLFDWRUV� IRU�FRQVLGHUDWLRQ�ZKHQ�HYDOXDWLQJ� ,&� LQ� D�XQLYHUVLW\� VHWWLQJ��7KH\�

FRPSRVHG�D�PRGHO�ZLWK�WKUHH ,&��VXSSRUWHG�E\�%DUERVD��9DOH��9DOH�	�%UDQFR��

������FDWHJRULHV�DORQJVLGH����,&�LQGLFDWRUV��7KH�ILUVW�DVSHFW�RI�FRQVLGHUDWLRQ�

ZDV WKH�HDVH�RI�JHWWLQJ�LQIRUPDWLRQ�IURP�YDULRXV�XQLYHUVLWLHV��7KLV�FRPSRQHQW�

LV�XVHIXO�IRU�FRPSDUDWLYH�SXUSRVHV��7KH�VHFRQG�DVSHFW�FRQVLGHUHG�ZDV�ILQDQFLDO�

UHVRXUFHV�DV�D�PHDQV�WR�JHW�KLQWV�DERXW�WKH�XQLYHUVLW\¶V�VWUDWHJ\��XQLYHUVLWLHV�DUH�

UHOXFWDQW�WR�UHYHDO�ILQDQFLDO�GHWDLOV�

��� ,QQRYDWLRQ

,QQRYDWLRQ� LQFOXGHV� IDFWRUV� WKDW�GLUHFWO\� IDFLOLWDWH� LQQRYDWLRQ�� VXFK� DV

WHFKQRORJLFDO� UHVRXUFHV� �-LQ�� +RSNLQV� 	� :LWWPHU�� ������ 7KH LQQRYDWLRQ�

FDSDFLW\�RI�KXPDQ�UHVRXUFHV�DQG�RUJDQL]DWLRQDO�FDSDELOLWLHV�GLUHFWO\�UHODWHG�WR�

LQQRYDWLRQ� VXFK� DV� WKH� LQIRUPDWLRQ� V\VWHP�� ,QQRYDWLRQ� JRHV� EH\RQG� WKH�

LPSURYHPHQW�RI�QHZ�SURGXFWV DQG�SURFHVVHV��LW�DOVR�LQFOXGHV�WKH�FDSDELOLW\�WR�

FDSDFLW\� DEVRUE� QHZ� WHFKQRORJ\� DQG� DGRSW� QHZ� EXVLQHVV�PRGHOV� �/L�	�<X�

������.KDQ��������.KDQ���������&UHDWLYH�FDSDELOLWLHV�DQG�LQQRYDWLRQ�ZLWK�WKH�

DVVRFLDWHG� VNLOOV� DQG� H[SHULHQFH� KDYH� EHFRPH� WKH� EDVLV� IRU� VXFFHVV� DQG�

GHYHORSPHQW�� $OVR�� HYHQWXDOO\� OHDGLQJ� WR� WKH� DGGHG� YDOXH� RI� D� FRPSDQ\
V�

SURGXFWV�DV�ZHOO�DV�HQKDQFLQJ�LWV�FRPSHWLWLYH�SRVLWLRQ��&XUDGR�HW�DO���������

7KH�JURZLQJ�VLJQLILFDQFH�RI�LQQRYDWLRQ�DQG�NQRZOHGJH�SURGXFWLRQ�KDV�

FUHDWHG�QHZ�UROHV�IRU�XQLYHUVLWLHV��=RPHU�	�%HQQHZRUWK���������:LWK�5	'�DQG�

LQQRYDWLRQ�� XQLYHUVLWLHV� KDYH� WR� FRQWULEXWH� WRZDUGV� UHDOL]DWLRQ� RI� WKH� WKLUG�

PLVVLRQ� �3LLUDLQHQ��$QGHUVHQ�	�$QGHUVHQ���������7KH� WKLUG�PLVVLRQ� LQVSLUHV�

XQLYHUVLWLHV� WR� HQFRXUDJH� WKUHH� W\SHV� RI� DFWLYLWLHV�� QDPHO\�� WHFKQRORJLFDO�

WUDQVIHU�DQG�LQQRYDWLRQ��VRFLDO�HQJDJHPHQW�DQG�FRQWLQXRXV�WUDLQLQJ��6HFXQGR�HW�



Ϯϱ

DO��� ������ 6iQFKH]�� (OHQD�3pUH]� 	� &DVWULOOR�� ������� ,W� EULQJV� VWDNHKROGHUV
�

GHPDQG� IRU� LQFUHDVHG� WUDQVSDUHQF\�� JUHDWHU� FRPSHWLWLRQ� DPRQJ� XQLYHUVLWLHV��

FRPSDQLHV� DQG� HQWHUSULVHV� LQYROYHG� LQ� UHVHDUFK� DQG� WHDFKLQJ�� WKH�

LPSOHPHQWDWLRQ� RI� QHZ� PDQDJHPHQW� DQG� SHUIRUPDQFH� V\VWHPV� ZKLFK�

LQFRUSRUDWH�LQWHOOHFWXDO�FDSLWDO�DQG�LQWDQJLEOH�DVVHWV�DQG�SUHVVXUH�XQLYHUVLWLHV�WR�

SURPRWH�DXWRQRP\��=RPHU�	�%HQQHZRUWK��������

6HYHUDO� VFKRODUV� KDYH� UHSRUWHG� WKH� VLJQLILFDQW� FRQWULEXWLRQ� RI�

XQLYHUVLWLHV� DQG� UHVHDUFK� LQVWLWXWLRQV� WR� WKH� LQQRYDWLRQ� V\VWHPV� LQ� VHYHUDO�

FRXQWULHV��/X��������6iQFKH]��(OHQD�3pUH]�	�&DVWULOOR���������,Q�WKH�XQLYHUVLW\�

VHWWLQJ��$LFKRXQL�HW�DO� �������UHSRUWHG�LQQRYDWLRQV�FRPSULVLQJ�RI�LQQRYDWLYH�

FXUULFXOD�GHVLJQ�DQG�VXSSRUWLYH�QRWHV� 6LPLODUO\��7LHUQH\�DQG�/DQIRUG��������

DUJXH�WKDW�DGPLQLVWUDWRUV�DQG�DFDGHPLFLDQV�LQ�XQLYHUVLWLHV�DUH�H[SHFWHG�WR�GLUHFW�

DQG�FRRUGLQDWH�FURVV�LQVWLWXWLRQDO�5	'�SURMHFWV�DQG�DGYRFDWH�IRU�LQQRYDWLRQ��

+LJK�FODVV� XQLYHUVLWLHV� DUH� LQWHUHVWHG� LQ� WDOHQWV� ZKLFK� EUHDN�

RUJDQL]DWLRQDO� DQG� VFLHQWLILF� ERXQGDULHV�� HVWDEOLVKLQJ� RSSRUWXQLWLHV� IRU� QHZ�

LGHDV� WKURXJK�5�	�'� �&KHQ�	�&KHQ�������7LHUQH\�	�/DQIRUG�������� 3RRU�

LQWHUHVW�LQ�5	'��DV�VKRZQ�LQ�OLWHUDWXUH��OHDGV�WR�SRRU�UHVXOWV�IRU�WKH�ZKROH�QDWLRQ�

�.KDQ�� ������� 7KHUH� LV ODFN� RI� DWWHQWLYHQHVV� RQ� LQQRYDWLRQ� DQG� FUHDWLYLW\�

XQLYHUVLW\�VWXGHQWV�DQG�IDFXOW\�PHPEHUV��WKLV�REVHUYDWLRQ�ZDV�PDGH�E\ ,TEDO�

��������$V�� VXFK��XQLYHUVLWLHV� LQ�6DXGL�$UDELD�QHHG� WR�SD\�PRUH� DWWHQWLRQ� WR�

LQQRYDWLRQ�

)DFXOW\¶V�FUHDWLYH�RXWSXW�LQ�XQLYHUVLWLHV�FDQ�EH�LQFUHDVHG�VLJQLILFDQWO\�

E\� LPSURYLQJ� XQLYHUVLW\¶V� FUHDWLYH� HQYLURQPHQW�� ,TEDO ������� SUHVHQWHG� DQ�

RXWOLQH�RI�WKH�VWDWXV�RI�FUHDWLYLW\�DQG�LQQRYDWLRQ�LQ�6DXGL�$UDELD�XQLYHUVLWLHV��

7KH�DXWKRU�UHSRUWHG�ORZ�OHYHO�RI�FUHDWLYH�RXWFRPHV�UHYHDOHG�LQ�WKH ,QQRYDWLYH�
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*OREDO ,QGH[�� 7KHUHIRUH�� WR� WKULYH� LQ� WKH� JOREDO� LQQRYDWLRQ� FKDOOHQJH��

XQLYHUVLWLHV�DUH�JUDGXDOO\�H[SHFWHG�WR�RIIHU�PRUH�RSSRUWXQLWLHV�ZKLFK�QXUWXUH�

VWXGHQW
V� FUHDWLYH� DQG� FRJQLWLYH� SRWHQWLDO�� )URP� WKH� HGXFDWLRQDO� SHUVSHFWLYH��

&KHOO�� .DUDWD�g]NDQ� 	� 1LFRORSRXORX� ������� DUJXH� WKDW VRFLDO� HQWHUSULVH�

HQWUHSUHQHXUV�DQG�SUDFWLWLRQHUV�PXVW�QXUWXUH�VNLOOV�DQG�FRPSHWHQFLHV��VXFK�DV�

OHDGHUVKLS� VNLOO�� PDQDJHULDO� NQRZOHGJH�� EXVLQHVV� VNLOOV� DQG� HQWUHSUHQHXULDO�

FRPSHWHQFLHV�WR�HQVXUH�HIIHFWLYHQHVV�DQG�VXVWDLQDELOLW\�

,QQRYDWLRQ�LV�D�PDMRU�VXFFHVV�IDFWRU�IRU�RUJDQL]DWLRQV�WR�DFKLHYH�DV�ZHOO�

DV�PDLQWDLQ�FRPSHWLWLYH�DGYDQWDJH��%DNHU���������,Q�XQLYHUVLWLHV��LQQRYDWLRQ�LV�

GHILQHG�DV�WKH�FDSDFLW\�WR�DSSO\�WKH�H[LVWLQJ�NQRZOHGJH�IURP�5�	�'�LQ�D�QHZ�

ZD\�� ILQG�QHZ�OHDUQLQJ�PHWKRGV�� LGHQWLI\�QHZ�DGPLQLVWUDWLYH�SURFHGXUHV�DQG

DSSO\� WKH� HGXFDWLRQDO� SURFHVV� WR� SURGXFH� QHZ� EHQHILFLDO� UHVXOWV� �3LLUDLQHQ��

$QGHUVHQ� 	� $QGHUVHQ�� ������� 7KHVH� UHDOL]DWLRQV� KHOS� XQLYHUVLWLHV� DFKLHYH�

DGGHG�YDOXH��UDGLFDO�LQQRYDWLRQ���LPSURYH�WKH�SUHVHQW�NQRZOHGJH�DQG�GHYHORS�

WKH� HQWLUH� SURFHVV� E\� LPSURYLQJ� SHUVRQQHO� WUDLQLQJ� SURFHGXUHV� �LQFUHPHQWDO�

LQQRYDWLRQ��

��� 0HWKRGV�RI�HQFRXUDJLQJ�LQQRYDWLRQ

.QRZOHGJH�EDVHG�HFRQRPLHV�DUH�PRUH�VXVWDLQDEOH��IOH[LEOH�LQ�WKH�ORQJ�

UXQ��.KRUVKHHG�	�$O�)DZ]DQ���������$LFKRXQL�HW�DO� �������UHVHDUFK�LQGLFDWHV

WKDW� WKH� TXDQWLW\� DQG� TXDOLW\� RI� LQQRYDWLRQ�� FUHDWLYLW\� VNLOOV� DQG� NQRZOHGJH�

SURGXFHG� DQG� JDLQHG� E\� KXPDQ� FDSLWDO� RI� D� JLYHQ� FRXQWU\� GHWHUPLQH� LWV�

SURVSHULW\��,Q�PRGHUQ�XQLYHUVLWLHV��LQQRYDWLRQ�LV�YLWDO�IRU�ORQJ�WHUP�VXFFHVV��7R�

HQKDQFH� WKLV� LQLWLDWLYH��.KRUVKHHG�DQG�$O�)DZ]DQ� ������� LQGLFDWH� WKDW�6DXGL�

DXWKRULWLHV�LQLWLDWHG�FROODERUDWLRQV�ZLWK�PDMRU�VWDNHKROGHUV�WR�PRYH�WKH�FRXQWU\�
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IURP�UHOLDQFH�RQ�QDWXUDO� UHVRXUFHV� WR�NQRZOHGJH�EDVHG� LQGXVWULHV� LQ�RUGHU� WR�

HVWDEOLVK�LQQRYDWLYH�VRFLHW\�LQVWHDG�RI�D�FRQVXPSWLRQ�VRFLHW\�

6FKRODUV� KDYH� SURSRVHG� VHYHUDO� DSSURDFKHV� IRU� LQVWLWXWLRQV� WR� IRVWHU�

LQQRYDWLRQ�LQ�VSLWH�RI�OLPLWHG�UHVRXUFHV��<XVXI�DQG�$WDVVL���������IRU�LQVWDQFH��

SURSRVHG�WKDW�WR�SURPRWH�LQQRYDWLRQ��XQLYHUVLWLHV�LQ�6DXGL�$UDELD�QHHG�WR�RIIHU�

HQWUHSUHQHXUVKLS�HGXFDWLRQ��SDUWQHU�ZLWK�QRQ�DFDGHPLF�LQVWLWXWLRQV�DQG�SURYLGH�

VXSSRUW� UHVRXUFHV�� ,Q� DGGLWLRQ�� WKH� DXWKRUV� VXJJHVW� WKDW� VWDNHKROGHUV� LQ�

XQLYHUVLW\�HGXFDWLRQ�VKRXOG�DGGUHVV�EXUHDXFUDFLHV��VWUHQJWKHQ�WKH�DGRSWLRQ�RI�

LQWHOOHFWXDO�SURSHUW\�ULJKWV�DQG�IDFLOLWDWH�LQFOXVLYH�SDUWLFLSDWLRQ�

9DULRXV� IDFWRUV� LQIOXHQFH� WKH� OHYHO� RI� LQQRYDWLRQ� LQ� XQLYHUVLWLHV��

$FFRUGLQJ� WR� $LFKRXQL� HW� DO� �������� WKH� HGXFDWLRQ� HQYLURQPHQW� LQIOXHQFHV�

FUHDWLYLW\� DQG� LQQRYDWLRQ� LQ� 6DXGL�$UDELD� XQLYHUVLWLHV�� 7KH� NH\� FRPSRQHQWV�

LGHQWLILHG� DUH� VFKRRO� FXUULFXOXP�HQYLURQPHQW�� XQLYHUVLW\� RSSRUWXQLWLHV��

RUJDQL]DWLRQ�PDQDJHPHQW�DQG�LQGLYLGXDO�FKDUDFWHULVWLFV��,Q�WKLV�VWXG\��ZH�IRFXV�

RQO\� RQ� WZR� PRGHUDWLQJ� IDFWRUV�� ZKLFK� LQFOXGH� JRYHUQPHQW� SROLFLHV� RQ�

LQWHOOHFWXDO�SURSHUW\�DQG�ILQDQFLDO�VXSSRUW�

����� *RYHUQPHQW�SROLFLHV�RQ�LQWHOOHFWXDO�FDSLWDO

8QLYHUVLWLHV� LQ� GHYHORSLQJ� DQG� GHYHORSHG� FRXQWULHV� DUH� SOD\LQJ� D�

QRWLFHDEOH�UROH�LQ�WKH�QDWLRQDO�LQQRYDWLRQ�V\VWHPV��$LFKRXQL�HW�DO����������6RPH�

XQLYHUVLWLHV�KDYH�HYHQ�PDQDJHG�WR�OHDUQ�PHDVXUHV�WR�LQWHUDFW�ZLWK�NH\�LQGXVWU\�

DFWRUV�� ,Q�DQ\�QDWLRQDO�LQQRYDWLRQ�V\VWHP��VXFFHVVIXO�FROODERUDWLRQ�EHWZHHQ�WKH�

XQLYHUVLWLHV� DQG� WKH� LQGXVWU\� EULQJV� PDQ\� EHQHILWV� WR� LQGXVWULDO� ILUPV� DQG�

XQLYHUVLWLHV� WKHUHE\� HQVXULQJ� VRFLR�HFRQRPLF GHYHORSPHQW� RI� WKH� ZKROH�

FRXQWU\ �.KRUVKHHG� 	� $O�)DZ]DQ�� ������� 7KH� JRDOV� DQG� H[SHFWDWLRQV� RI�



Ϯϴ

XQLYHUVLWLHV�DQG�LQGXVWULDO�RUJDQL]DWLRQ�VWLOO�KDYH�FRQVLGHUDEOH�GLIIHUHQFHV��$V�

VXFK��JRYHUQPHQW�SROLF\�JXLGLQJ�WKHVH�FROODERUDWLRQV�EHFRPH�YLWDO�

*RYHUQPHQWV�HQFRXUDJH�LQQRYDWLRQ�GLIIHUHQWO\��*RYHUQPHQW�SROLF\�KDV�

D�SURIRXQG� LPSDFW�RQ� WKH� LQYHVWPHQWV�PDGH�E\�XQLYHUVLWLHV�DQG�RWKHU�KLJKHU�

HGXFDWLRQ� LQVWLWXWLRQV� �,QGL\DWL�� ������� 7KLV� DXWKRU� DUJXHV� WKDW� JRYHUQPHQW�

SROLFLHV�FDQ�IDFLOLWDWH�RU�KLQGHU�,&�LQYHVWPHQW��$ QXPEHU�RI�GLYHUVH�JRYHUQPHQW�

SROLFLHV� FDQ� LQWHQVLI\� WKH� PRWLYDWLRQ� WR� LQQRYDWH� LQ� XQLYHUVLWLHV�� LQFOXGLQJ��

VHFXULQJ� LQWHOOHFWXDO� SURSHUW\� ULJKWV�� GHYHORSPHQW� RI� SDUWQHUVKLSV� ZLWK�

HQWHUSULVHV��KLJK�VFKRROV��XQLYHUVLWLHV��JRYHUQPHQWV��SURIHVVLRQDO�DVVRFLDWHV�DQG�

JRYHUQPHQW�DVVLVWDQFH�WR�FDWHU�IRU�UHVHDUFK�FRVWV��$O�6XGDLUL�	�%DNU\��������

%DNKVK�� ������ .KDQ�� $O�6DXG�� $O�.KDKWDQL� 	� $O�'HUKDP�� ������ ,QGL\DWL��

������

*XOI�FRXQWULHV�UHFHQWO\�VWDUWHG�QHZ�LPSURYHPHQWV�LQ�WKHLU�HGXFDWLRQDO�

V\VWHPV�� XQLYHUVLWLHV� DQG� UHVHDUFK� LQVWLWXWLRQV� WR� WUDQVIRUP� WKHLU� HFRQRPLHV�

IURP� RLO�EDVHG� HFRQRPLHV� WR� NQRZOHGJH�EDVHG� HFRQRPLHV� �/HLWQHU�	�&XUDM��

������%DNKVK���������7KH�PDQLIHVWDWLRQ�RI�WKHVH�UHIRUPV�LQ�6DXGL�$UDELD�FDQ�

LV� HYLGHQW� IURP� WKH� UHDUUDQJHPHQW� RI� WKH H[LVWLQJ� HGXFDWLRQDO� V\VWHP� �WKH�

PLQLVWU\�RI�HGXFDWLRQ�ZDV�PHUJHG�ZLWK� WKH�PLQLVWU\�RI�KLJKHU�HGXFDWLRQ�� WKH�

IRUPDWLRQ� RI� YDULRXV� WHFKQRORJ\� YDOOH\V�� LQQRYDWLRQ� FHQWUHV�� UHVHDUFK� FKDLUV��

FUHDWLYLW\� DQG� LQQRYDWLRQ� SURJUDPV� DQG� WKH� LQDXJXUDWLRQ� RI� QHZ� XQLYHUVLWLHV�

DORQJVLGH�UHVHDUFK�LQVWLWXWHV��.KRUVKHHG�	�$O�)DZ]DQ��������.KDQ��$O�6DXG��

$O�.KDKWDQL�	�$O�'HUKDP��������

6DXGL�$UDELD� KDV� VSHQW� JUHDW� DWWHQWLRQ� WR� WKH GHYHORSPHQW� RI� KXPDQ�

FDSLWDO�LQ�DOO�VSHQGLQJ�SURJUDPV�IRU�GHFDGHV��*RYHUQPHQW�H[SHQGLWXUH�LQ������



Ϯϵ

UHDFKHG���� ELOOLRQ�86�GROODUV� �����ELOOLRQ�6DXGL�5L\DOV��� UHSUHVHQWLQJ� ������

6DXGL�5L\DOV�SHU� FDSLWD��7KH� IXQG� LV� XVHG� WR� VXSSRUW�SXEOLF� VFKRROV�RIIHULQJ�

SXEOLF� HGXFDWLRQ�� SULYDWH� VFKRROV� DQG� SXEOLF� XQLYHUVLWLHV�� DQG� HGXFDWLRQ� DQG�

WUDLQLQJ� SURJUDPV� DQG� WKH� VFKRODUVKLS� SURJUDP� ODXQFKHG� E\� .LQJ� $EGXOODK�

�.KRUVKHHG�	�$O�)DZ]DQ���������1HYHUWKHOHVV��DQG�DV�QRWHG�E\�$O�6XGDLUL�DQG�

%DNU\���������ZKLOH�6DXGL�$UDELD�VSHQGLQJ�RQ�LWV�HGXFDWLRQ�V\VWHP�VXUSDVVHV�

WKDW� RI� WKH� GLVWLQJXLVKHG� FRXQWULHV� OLNH� %UD]LO� DQG� 0DOD\VLD�� WKH� VWDWXV� RI�

NQRZOHGJH� GHOLYHU\� LV� VWLOO� EHORZ� WKH� H[SHFWDWLRQV� FRPSDUHG� WR� WKHVH� WZR�

FRXQWULHV�

)LJXUH��([SHQGLWXUH�IRU�+XPDQ�&DSLWDO�GHYHORSPHQW�LQ�6DXGL�$UDELD�SHU�FDSLWD

,TEDO��������HVWDEOLVKHG�WKDW�LQ�6DXGL�$UDELD��FUHDWLYH�RXWFRPHV�OLQNHG

WR�LQQRYDWLRQ�DUH�ORZ��)RU�WKLV�UHDVRQ��$LFKRXQL�HW�DO� �������SURSRVHG�D�PRGHO�

WR�VXSSRUW�FUHDWLYLW\�DQG�SURPRWH�LQQRYDWLRQ�ZLWKLQ�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV��

7KH� PRGHO� ZDV� IRUPXODWHG� FRQVLGHULQJ� JRYHUQPHQW� VXSSRUW�� KXPDQ� VNLOOV��

LQYHVWPHQW� LQ�5	'� DQG� WKH� LQFUHDVLQJ� NQRZOHGJH� YLD� HGXFDWLRQ� WR� LQGXVWU\�

FRQQHFWLRQV�DW�WKH�QDWLRQDO�OHYHO�LQ�ZKLFK�LQWHOOHFWXDO�FDSLWDO�DQG�5	'�VXSSRUW�

DUH�H[SHFWHG�WR�LQFUHDVH�LQQRYDWLRQ�DV�ZHOO�DV�HQKDQFH�FUHDWLYLW\��7R�FRQWLQXH�



ϯϬ

SURPRWLQJ�XQLYHUVLW\�LQYHVWPHQW�LQ�,&��$OJKDPGL��:DJLK��$O]DKUDQL�DQG�$WWLD�

�������DVVHUW�WKDW�WKH�JRYHUQPHQW�QHHGV�WR�LQYHVW�LQ�5&��+&�DQG�6&�

,QWHOOHFWXDO� SURSHUW\�� HOHPHQWV LQ� PHDVXULQJ� LQWHOOHFWXDO� FDSLWDO�

GHYHORSPHQW�� PXVW� EH� SURWHFWHG� E\� WKH� JRYHUQPHQW� E\� LPSOHPHQWLQJ� VRPH�

PHDVXUHV� WR�SURWHFW�� VDIHJXDUG�DQG�PDUNHW� WKH� DYDLODEOH� LQWHOOHFWXDO�SURSHUW\�

�.KRUVKHHG��0��	�$O�)DZ]DQ���������:LWKLQ�XQLYHUVLWLHV��JHQHUDWLQJ�PRQH\�LV�

D�NH\�DVSHFW�IRU�VXVWDLQDELOLW\��7KH�F\FOH�RI�PRQH\�YHUVXV�SURMHFW�IXQGLQJ�SROLF\�

PXVW�EH�DGGUHVVHG�WR�HQVXUH�WKDW�VWDNHKROGHUV�JHW�WKH�RSSRUWXQLW\�WR�VKDUH�WKH�

LQFRPH� JHQHUDWHG� IURP� LQWHOOHFWXDO� SURSHUW\�� 7KH� SROLF\� QHHG� WR� EH� IDLU��

LQFOXVLYH�DQG�HQFRXUDJH�IXUWKHU�LQQRYDWLRQ�DQG�GLVFRYHULHV��$ODOL��	�1LNRODLGLV��

������$OJKDPGL�HW�DO���������������5DPtUH]��HW�DO���������

����� )LQDQFLDO�VXSSRUW

:LWK� WKH� VKRUWDJH� RI� IXQGV�� XQLYHUVLWLHV� PXVW EH� UHVRXUFHIXO� LQ�

JHQHUDWLQJ� UHYHQXH� IRU� WKHPVHOYHV�� :LWK� WKH� SUHYDLOLQJ HFRQRPLF� UHDOLWLHV�

FKDUDFWHUL]HG� E\� PDVVLYH� EXGJHW� FXWV� DQG� LQHIILFLHQW� IXQGLQJ� V\VWHP��

XQLYHUVLWLHV�QHHG� WR� H[SORLW� DOWHUQDWLYHV�ZDV�RI�JHQHUDWLQJ� LQFRPH��RWKHUZLVH�

FDOOHG� WKLUG�PRQH\� VWUHDP ;.KRUVKHHG��0��	�$O�)DZ]DQ��������� ,Q� WKH� WKLUG�

PRQH\�VWUHDP��LQFRPH�LV JHQHUDWHG�IURP�RWKHU�VRXUFHV�DSDUW�IURP�JRYHUQPHQW�

DQG�VWXGHQWV� IHHV� � �.RN���������6R��6DXGL�$UDELD�XQLYHUVLWLHV�PXVW� LQYHVW� LQ�

EXVLQHVV� PRGHOV�� VWUDWHJLHV� DQG� OHDGHUVKLS� WKDW� FDQ� KHOS� WKHP� RSWLPLVH�

RSSRUWXQLWLHV�IRU�WKH�WKLUG�VWUHDP DFWLYLWLHV�DV�ZHOO�DV�UHYHQXH�

7KH�FRUSRUDWH�DQG�LQGXVWU\�SOD\HUV�LQ�6DXGL�$UDELD�PXVW�UHDOL]H�WKDW�WKH�

SURGXFW�RI�LQQRYDWLRQ�IURP�WHUWLDU\�HGXFDWLRQ�LV�QR�ORQJHU�EH�DYDLODEOH�IRU�IUHH��

,QVWHDG��WKH\�KDYH�WR�SD\�IRU�LW��.RN���������7KLV�LV�GXH�WR�WKH�HIIRUWV�JHDUHG�



ϯϭ

WRZDUGV�VWHHULQJ�WKH�HFRQRP\�DZD\�IURP�UHOLDQFH�RQ�QDWXUDO�UHVRXUFHV�WR�WKH�

GHYHORSPHQW�RI�PRGHUQ�NQRZOHGJH�EDVHG�LQGXVWULHV��%DNKVK��������/HLWQHU�	�

&XUDM���������,Q�WKLV�VHQVH��.KRUVKHHG�	�$O�)DZ]DQ��������IRXQG�WKDW�VWURQJ�

FRRSHUDWLYH�UHODWLRQVKLSV�EHWZHHQ�UHVHDUFK�LQVWLWXWLRQV��SULYDWH�LQGXVWULHV�DQG�

XQLYHUVLWLHV� DUH� FHQWUDO� WR� DWWDLQLQJ� NQRZOHGJH�EDVHG� LQGXVWULHV�� 3DUWQHUVKLSV�

DUH�NH\�JLYHQ� WKDW�SDUWQHUV�FDQ�SURYLGH� ILQDQFLDO� LQFHQWLYHV� WR�KHOS� HVWDEOLVK�

LQQRYDWLRQ�FHQWUHV�

6XIILFLHQW� IXQG�� HVSHFLDOO\� LQ� UHVHDUFK� DQG� LQQRYDWLRQ�� PXVW� EH�

DGHTXDWHO\�SURYLGHG��6FKRODUV�KDYH�HVWDEOLVKHG�WKDW�ODFN�RI�IXQGLQJ�LV�D�IDFWRU�

WKDW�VORZV GRZQ�LQQRYDWLRQ�OHYHO�LQ�PRVW�XQLYHUVLWLHV��,TEDO���������.RN��������

QRWHG� WKDW� XQLYHUVLWLHV� VKRXOG� VWULNH� D� EDODQFH� EHWZHHQ� WKHLU� UHVSRQVLELOLWLHV�

LQWHUQDOO\� WR� WKHLU� HPSOR\HH� DQG� VWXGHQW� LQYHQWRUV�� DQG� H[WHUQDOO\� WR� WKHLU�

SRWHQWLDO�FRPPHUFLDO�SDUWQHUV��7KH�SRWHQWLDO�FRPPHUFLDO�SDUWQHU�KHUH�UHIHUV�WR�

DQ\�EXVLQHVV�RUJDQL]DWLRQ��JRYHUQPHQW�DJHQFLHV��VHPL�JRYHUQPHQW�DJHQFLHV�RU�

VWDWXWRU\� DJHQFLHV�� 3URYLGLQJ� ILQDQFLDO� VXSSRUW� LV� SDUW� RI� WKH� XQLYHUVLWLHV¶�

UHVSRQVLELOLWLHV�LQ�UHODWLRQ�WR�WKHLU�IXQFWLRQ�DV�HPSOR\HUV�WR�UHVHDUFKHUV��,W�KDV�

WR EH�GRQH�IDLUO\�DQG�UHDVRQDEO\ �=DPERQ�	�0RQFLDUGLQL��������

*LYHQ�WKH�ORZ�OHYHO�RI�LQQRYDWLRQ�UHSRUWHG�E\�,TEDO���������6DXGL�$UDELD�

XQLYHUVLWLHV�QHHG�WR�FUHDWH�DQG�RSWLPL]H�WKHLU�ILQDQFLDO�UHVRXUFHV�FRPSHWHQFLHV�

WR� VXSSRUW� GLIIHUHQW� VWUDWHJ\� DQG� LQQRYDWLRQ� LPSOHPHQWDWLRQ� LQLWLDWLYHV��

5HVHDUFK� KDV� HVWDEOLVKHG� WKDW� ILQDQFLDO� VXSSRUW� LV� LPSRUWDQW� LQ� FKDPSLRQLQJ�

LQQRYDWLYH�XQLYHUVLW\�LQLWLDWLYHV��6XEUDPDQLDP�	�<RXQGW��������&XUDGR�HW�DO���

�������)RU�LQVWDQFH��&ODUNH��6HQJ�DQG�:KLWLQJ��������PDGH�REVHUYDWLRQV�DERXW�

,&� DQG� RUJDQL]DWLRQ� SHUIRUPDQFH� DQG� FRQFOXGHG� WKDW� ILQDQFLDO� FDSDFLW\� LV� D�

VLJQLILFDQW� IDFWRU� ZKLFK� LPSURYHV SHUIRUPDQFH� 7KH� VWXG\� SURSRVHV� WKDW�



ϯϮ

ILQDQFLDO�UHVRXUFH�FDSDELOLW\�SRVLWLYHO\�FRQWULEXWHV�WR�WKH�DGRSWLRQ�RI�VXFFHVVIXO�

VWUDWHJLHV�� 7KLV� LQ� WXUQ� LQFUHDVHV� WKH� VWUDWHJLF� SHUIRUPDQFH� RI 6DXGL�$UDELD�

XQLYHUVLWLHV�

��� 5HODWLQJ�LQWHOOHFWXDO�&DSLWDO�DQG�,QQRYDWLRQ

.QRZLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�LQWHOOHFWXDO�FDSLWDO�DQG�LQQRYDWLRQ�LV�

LPSRUWDQW�LQ�HYROXWLRQ�DQG�GHYHORSPHQW��$ODOZDQ\�HW�DO����������$ODOZDQ\ DQG�

FROOHDJXHV�LPSORUH�WKDW�WKH�NQRZOHGJH HFRQRP\�FRQFHSW��ZLWKLQ�WKH�LQWHOOHFWXDO�

FDSLWDO�VHWWLQJ��VKDUHV VRPH�YLWDO�DVSHFWV�ZLWK�VXVWDLQDEOH�GHYHORSPHQW�FRQFHSWV�

DV� ZHOO� DV� WKH� LQQRYDWLRQ� FRQFHSW�� 6SHFLILFDOO\�� VXVWDLQDELOLW\� UHTXLUHV�

LQQRYDWLRQ� DQG� LQQRYDWLYH� OHDGV�� ZKLFK� LV� D� NH\� GLVWLQJXLVKLQJ� IDFWRU� LQ�

GHWHUPLQLQJ� WKH� RUJDQL]DWLRQDO� SHUIRUPDQFH� �7RGHULFLX� 	� ùHUEDQ�� ������

+DPGDQ�HW�DO���������

$OJKDPGL�HW�DO������� DQG�/HLWQHU�DQG�&XUDM��������QRWHG�WKDW�,&�LV�SDUW�

RI�WKH�JURZWK�IDFWRUV�LQ�WKH�NQRZOHGJH�EDVHG�HFRQRP\��6RPH�SULRU�VWXGLHV�KDYH�

DGGUHVVHG� ,&� HIILFLHQF\� DQG� LWV� UHODWLRQVKLS�ZLWK� RUJDQLVDWLRQ¶V� SHUIRUPDQFH�

�&HOHQ]D� 	� 5RVVL�� ������ ,QNLQHQ�� ������� 7KH� WZR� VWXGLHV� VKRZHG� WKDW�

RUJDQLVDWLRQV�VWLOO�VXIIHU�IURP�LQHIILFLHQW XWLOLVDWLRQ�RI�,&�

��� 5HODWHG�OLWHUDWXUH

3ULRU� OLWHUDWXUH� LOOXVWUDWHV� WKDW� ,&�KDV�D�SURIRXQG� LPSDFW�RQ� LQQRYDWLRQ�

�/X������¶�$ONKDIIDI�	�$OMDQDEL��������=HUHQOHU��+DVLORJOX�	 6H]JLQ��������

0DERXGL�� 0REDUDNL�� .KDYDQGNDU� 	� (VIDQGDEDGL�� ����� 7DIWL� 	�

<DUPRKDPPDGLDQ������ 6XEUDPDQLDP�	 <RXQGW��������0HLKDPL�	 .DULPL��

������ 1DMLP� $OQDLPL 	� $OQDML�� ������ &yUFROHV DQG� 9DQGHUGRQFNW�� �������

7KHVH�UHVHDUFKHUV�KDYH�UHYHDOHG�GLVWLQFWLYH�ILQGLQJV��



ϯϯ

=HUHQOHU��+DVLORJOX�DQG�6H]JLQ��������VWXG\�LQYHVWLJDWHG�WKH�LPSDFW�RI�

,&�RQ�LQQRYDWLRQ�SHUIRUPDQFH�RI�WKH�7XUNLVK�DXWRPRWLYH�VXSSOLHU�LQGXVWU\��7KH�

VWXG\�LQGLFDWHG�WKDW�WKUHH�W\SHV�RI�,&��HPSOR\HH�FDSLWDO��FXVWRPHU�FDSLWDO�DQG�

VWUXFWXUDO� FDSLWDO�� KDG� D� VLJQLILFDQW� SRVLWLYH� UHODWLRQVKLS� ZLWK� LQQRYDWLRQ�

SHUIRUPDQFH��:KDW�LV�PRUH��WKH�VWXG\�IRXQG�WKDW�WKH�KLJKHU�WKH�UDWH�RI�JURZWK�

RI�WKH�LQGXVWU\��WKH�VWURQJHU�ZHUH�WKH�UHODWLRQVKLSV�EHWZHHQ�WKUHH�W\SHV RI�,&�

DQG�LQQRYDWLRQ�SHUIRUPDQFH��)XUWKHUPRUH��DPRQJ�WKH�WKUHH�,&�W\SHV��FXVWRPHU�

FDSLWDO� KDG� WKH� JUHDWHVW� LPSDFW�� IROORZHG� E\� HPSOR\HH� FDSLWDO� DQG� ODVWO\�

VWUXFWXUDO�FDSLWDO�

0DERXGL��0REDUDNL�� .KDYDQGNDU� 	� (VIDQGDEDGL� ������ LQYHVWLJDWHG�

WKH�LPSDFW�RI�,& RQ�LQQRYDWLRQ�XVLQJ�D�VDPSOH�IURP�=DQMDQ�8QLYHUVLW\�6FLHQFH�

DQG� 7HFKQRORJ\� 3DUN �673� ILUPV�� 7KH� UHVHDUFKHUV� XVHG� TXDOLW\�FRUUHODWLRQ�

PHWKRG LQ�WKH�LQYHVWLJDWLRQ��'DWD�ZDV�FROOHFWHG�WKURXJK�TXHVWLRQQDLUH��WDUJHWLQJ�

����SDUWLFLSDQWV��'DWD�DQDO\VLV�ZDV� WKHQ�SHUIRUPHG�XVLQJ�VWUXFWXUDO�HTXDWLRQ�

PRGHOOLQJ��+\SRWKHVHV�ZHUH�WHVWHG�WKURXJK�3HDUVRQ�FRUUHODWLRQ�FRHIILFLHQW��7KH�

FRUUHODWLRQ�WHVW�DQG�DQDO\VLV�LQGLFDWHG�WKDW�,&�KDG�D�VLJQLILFDQWO\�DQG�SRVLWLYH�

LPSDFW�RQ�LQQRYDWLRQ��+&�DQG�6&�DUH�WKH�WZR�HOHPHQWV�ZKLFK�GLG�QRW�UHYHDO�DQ\�

VLJQLILFDQW�OLQN�WR�LQQRYDWLRQ��1RQHWKHOHVV��WKH�VWXG\�HVWDEOLVKHG�WKDW�DOO�WKUHH�

,&�HOHPHQWV�DUH�NH\�SUHGLFWRUV�RI�LQQRYDWLRQ��

7DIWL�	�<DUPRKDPPDGLDQ��������LQYHVWLJDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�

LQWHOOHFWXDO�FDSLWDO�DQG�RUJDQLVDWLRQDO�LQQRYDWLRQ�DPRQJ�IDFXOW\�PHPEHUV�RI�WKH�

,QWHUQDWLRQDO�8QLYHUVLW\�RI�4HVKP��,UDQ��$QG�WKH�UHVXOWV�KDYH�VKRZQ�WKDW�WKHUH�

ZDV� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� LQWHOOHFWXDO� FDSLWDO� DQG� FRPSRQHQWV� RI�

KXPDQ�FDSLWDO��VWUXFWXUDO�FDSLWDO�DQG�FXVWRPHU�ZLWK�RUJDQLVDWLRQDO�LQQRYDWLRQ��



ϯϰ

)XUWKHUPRUH�� WKH� UHVXOWV� LQGLFDWH� WKDW� DV� LQWHOOHFWXDO� FDSLWDO� LV� EHWWHU�� WKH�

RUJDQL]DWLRQDO�LQQRYDWLRQ�ZLOO�EH�PRUH�

6XEUDPDQLDP�DQG�<RXQGW��������LQYHVWLJDWHG�KRZ�YDULRXV�,&�HOHPHQWV�

LQIOXHQFH�GLIIHUHQW�NLQGV�RI�LQQRYDWLYH�FDSDELOLWLHV�LQ�HQWHUSULVHV��7KH\�XVHG�D�

ORQJLWXGLQDO��PXOWLSOH�LQIRUPDQW�VWXG\�WDUJHWLQJ����RUJDQL]DWLRQV��7KH�UHVXOWV�

UHYHDOHG� WKDW� +&�� RUJDQL]DWLRQDO� FDSLWDO� DQG� 5&� DQG� WKHLU� LQWHUUHODWLRQVKLSV�

LQIOXHQFHG� UDGLFDO� DQG LQQRYDWLYH� LQFUHPHQWDO� FDSDELOLWLHV� VHOHFWLYHO\�� $V�

H[SHFWHG�� RUJDQL]DWLRQDO� FDSLWDO� LQIOXHQFHG� LQFUHPHQWDO� LQQRYDWLYH� FDSDELOLW\�

SRVLWLYHO\�� ZKLOH� +&� LQWHUDFWHG� ZLWK� VRFLDO� FDSLWDO� WR� SRVLWLYHO\� LQIOXHQFH�

UDGLFDO� LQQRYDWLYH� FDSDELOLW\��1HYHUWKHOHVV�� WKH� VWXG\� VXJJHVWHG� WKDW�+&��E\�

LWVHOI��LV�QHJDWLYHO\�UHODWHG�WR�UDGLFDO�LQQRYDWLYH�FDSDELOLW\��5HPDUNDEO\��VRFLDO�

FDSLWDO� SOD\HG� D� VLJQLILFDQW� UROH� LQ� WKH� WZR� W\SHV� RI� LQQRYDWLRQ�� LW� SRVLWLYHO\�

LQIOXHQFHG�UDGLFDO� DQG�LQFUHPHQWDO�LQQRYDWLYH�FDSDELOLWLHV�

/X��������VFUHHQHG�WKH�SUHVHQW�VWDWXV�RI�WKH�7DLZDQ�SXEOLF�8QLYHUVLWLHV��

7KH�DXWKRU�XVHG�D�WZR�VWDJH�DQDO\VLV�WR�DVVHVV�WKH�LPSDFW�RI�,&�RQ�RSHUDWLRQDO�

HIILFLHQF\��7KH�UHVXOWV�GHPRQVWUDWHG�WKDW�WHDFKLQJ�DQG�UHVHDUFK�HIILFLHQF\�SOD\V�

D� FUXFLDO� UROH� LQ� ,&� SHUIRUPDQFH� HVWLPDWLRQV�� JLYLQJ� D� GHWDLOHG� UHSRUW� WR�

SROLF\PDNHUV�IRU�LPSURYHG�GHFLVLRQ�PDNLQJ�HIIHFWLYHQHVV��7KLV�VWXG\�IRFXVHG�

RQ�WKH�NH\�IDFWRUV�DIIHFWLQJ�WKH�LQWHOOHFWXDO�SURGXFWLYLW\�RI�IDFXOW\�PHPEHUV�LQ�

8QLYHUVLWLHV�

/X� ������� XVHG WZR�VWDJHV� VWUXFWXUH�� QDPHO\ WHDFKLQJ� UHVHDUFK�

HIILFLHQF\ DQG�FRVW�HIILFLHQF\�WR�H[DPLQH�WKH�HIIHFW�RI�,&�LQ�7DLZDQ�XQLYHUVLWLHV��

8VLQJ�WUXQFDWHG�UHJUHVVLRQ��WKH�VWXG\�DOVR�DQDO\VHG�KRZ�,&�DIIHFWV�RSHUDWLRQDO�

HIILFLHQF\� LQ� 7DLZDQ� XQLYHUVLWLHV�� 7KH� ILQGLQJV� VXJJHVWHG� WKDW� XQLYHUVLWLHV�



ϯϱ

KDQGOH�FRVW�HIILFLHQFLHV�PRUH�DSSURSULDWHO\ FRPSDUHG�WR�UHVHDUFK�HIILFLHQFLHV�

DQG� WHDFKLQJ� HIILFLHQFLHV�� 0RUHRYHU�� WKH� UHJUHVVLRQ� DQDO\VLV� SHUIRUPHG�

VXJJHVWHG�WKDW� ,&�SOD\V�D�VLJQLILFDQW�UROH�LQ�DIIHFWLQJ�UHVHDUFK�HIILFLHQF\�DQG�

WHDFKLQJ�HIILFLHQF\�LQ�XQLYHUVLWLHV��

0HLKDPL� DQG .DULPL� ������� UHSRUWHG� ILQGLQJV� IURP�D� VWXG\� DERXW� ,&�

UHSRUWLQJ� DQG� SHUIRUPDQFH� RI� XQLYHUVLWLHV�� 7KH� VWXG\� IRFXVHG� RQ� WKUHH� FRUH�

IDFWRUV�� QDPHO\� HGXFDWLRQ� SHUIRUPDQFH�� UHVHDUFK� IXQFWLRQ� DQG� ILQDQFLDO�

SHUIRUPDQFH��7KH�VWXG\� WDUJHWHG�UHVSRQVHV�IURP�����SURIHVVRUV�IURP� ,VODPLF�

$]DG�8QLYHUVLW\�4KRUYHK��'DWD�JDWKHULQJ�LQ�WKLV�UHVHDUFK�ZDV�UHDOL]HG�WKURXJK�

TXHVWLRQQDLUHV��7KH�UHVHDUFKHUV�WKHQ�FRQFOXGHG�WKDW�,&��HGXFDWLRQ�SHUIRUPDQFH��

UHVHDUFK�IXQFWLRQ�DQG�ILQDQFLDO�SHUIRUPDQFH�KDYH�SRVLWLYH�HIIHFW��

&yUFROHV� DQG� 9DQGHUGRQFNW� ������� VRXJKW� WKH� RSLQLRQ� RI� XQLYHUVLW\�

VWDNHKROGHUV�DERXW�WKH�HPSKDVLV�WKH\�JLYH�WR�WKH�FRPSOHWLRQ�RI�WKH�LQIRUPDWLRQ�

IURP� WKH� XQLYHUVLW\� ILQDQFLDO� VWDWHPHQWV� UHODWLQJ� WR� WKHLU� ,&��7KH� UHVHDUFKHUV�

GHVLJQHG� DQG� VHQW� D� TXHVWLRQQDLUH� WR� HYHU\�PHPEHU� EHORQJLQJ� WR� WKH� 6RFLDO�

&RXQFLOV� RI� 6SDQLVK� SXEOLF� XQLYHUVLWLHV�� 7KHVH� SDUWLFLSDQWV� SURYLGHG� D� JRRG

LOOXVWUDWLRQ�RI�WKH�DWWLWXGHV�DQG�RSLQLRQV�RI�XQLYHUVLW\�VWDNHKROGHUV�VLQFH�EHFDXVH�

WKH\� UHSUHVHQW�GLIIHUHQW� VRFLDO�JURXSV� OLQNHG� WR� WKH�6SDQLVK�XQLYHUVLWLHV��7KH�

UHVXOWV�VKRZHG�WKDW�WKH�LQIRUPDWLRQ�WKDW�LV�PRVW�YDOXHG�E\�GLIIHUHQW�VWDNHKROGHU�

JURXSV�LV�UHODWHG�WR�5&��IROORZHG�E\�+&�DQG�ODVWO\�6&�

,Q�WKH�LQYHVWLJDWLRQ��GDWD�FROOHFWLRQ�ZDV�GRQH�WKURXJK�DQ�RQOLQH�VXUYH\��

0HPEHUV�RI�WKH�VRFLDO�FRXQFLOV�RI�6SDQLVK�SXEOLF�XQLYHUVLWLHV�ZHUH�WDUJHWHG�LQ�

WKLV�VWXG\��7KH�VDPSOH�VL]H�ZDV������7KH�UHVXOWV�RI�WKLV�HPSLULFDO�VWXG\�SHUPLW�

XV�WR�FULWLFL]H�WKH�UHFHQW�DFFRXQWLQJ�LQIRUPDWLRQ�PRGHO�XVHG�E\�6SDQLVK�KLJKHU�



ϯϲ

HGXFDWLRQ�LQVWLWXWLRQV�WR�UHFRPPHQG�PHDVXUHV�WR�H[WHQG�WKH�DQQXDO�DFFRXQW¶V

OLPLWV� DQG� LQFOXGH� VLJQLILFDQW� LQIRUPDWLRQ� RQ� ,&� GHPDQGHG� E\� GLIIHUHQW�

VWDNHKROGHUV�� 7KLV� HPSLULFDO� VWXG\� DOVR� LGHQWLILHV� ZKLFK� RI� ,&� FRPSRQHQWV�

�KXPDQ��VWUXFWXUDO�DQG�UHODWLRQ��KDV�WKH�PRVW�LQIOXHQFLQJ�IDFWRU�

=KDQJ� 	� &DR� ������� LQYHVWLJDWHG� WKH� LPSDFW� RI� ,&� RQ� WHFKQRORJ\�

LQQRYDWLRQ� SHUIRUPDQFH�� 7KH� SDUWLFLSDQWV� WDUJHWHG�ZHUH� IURP� ��� XQLYHUVLWLHV�

DSSURYHG�E\�WKH�PLQLVWU\�RI�HGXFDWLRQ��7KH�UHVHDUFKHUV�IRUPXODWHG�DQG�WHVWHG�

VL[� K\SRWKHVHV�� 6WUXFWXUHG� HTXDWLRQ�PRGHOLQJ�ZDV� XVHG� WR� DQDO\VH� WKH� GDWD��

WDNLQJ� LQWR� DFFRXQW� ��� LQGLFDWRUV� IRU� WKH� WKUHH� ,&� FRPSRQHQWV��7KH� ILQGLQJV�

VKRZHG� WKDW� UHODWLRQVKLS� FDSLWDO� DQG� KXPDQ� FDSLWDO� SRVLWLYHO\� DQG� GLUHFWO\�

LQIOXHQFH� WHFKQRORJ\� LQQRYDWLRQ�� 7KH� VWXG\� DOVR� HVWDEOLVKHG� WKDW� 6&� IXOO\�

PHGLDWH�WKLV�UHODWLRQVKLS��

&KHQ� 	� &KHQ ������� LQYHVWLJDWHG� WKH� SRVLWLRQLQJ� RI� ILYH� W\SHV� RI�

XQLYHUVLWLHV�LQ�7DLZDQ��FRQVLGHULQJ�,&�SHUVSHFWLYH�DQG�LQQRYDWLYH�GHYHORSPHQW�

DV� NH\� PHDVXUHV�� 7KH� JRDO� ZDV� WR� XVH� WKH� UHVXOWV� WR� RIIHU� IXWXUH� UHVHDUFK�

VXJJHVWLRQV��7KH�VWXG\�IRFXVHG�RQ�IXQGDPHQWDO�GHYHORSPHQW�WUHQGV�LQ�WKH�ILYH�

7DLZDQHVH�XQLYHUVLWLHV��7R� IRUHFDVW� GHYHORSPHQW� WUHQGV� DQG�7DLZDQHVH�ELUWK�

WUHQGV��WKH�DXWKRUV�XVHG�*UH\�PRGHO��7KH\�WKHQ�UDQNHG�WKH�XQLYHUVLWLHV�XVLQJ�

9OVH�.ULWHULMXPVND�2SWLPL]DFLMD�.RPSURPLVQR�5HVHQMH �9,.25��ZLWK�UHJDUGV�

WR�RSLQLRQV�SURYLGHG�E\�WZHQW\�,&�H[SHUWV��7KH�ILQGLQJV�GHPRQVWUDWHG�WKDW�,&�

HQKDQFHV� LQQRYDWLYH� FDSDELOLW\� LQ� XQLYHUVLWLHV� DV� LW� IDFLOLWDWHV� FRPSHWLWLYH�

DGYDQWDJH���

1DMLP� $OQDLPL DQG $OQDML ������� LQYHVWLJDWHG� WKH� HIIHFWV� RI� ,&� RQ�

LQQRYDWLRQ� �UHDOL]DWLRQ� RI� XQLYHUVLW\� JRDOV��� WDNLQJ� LQWR� DFFRXQW� SULYDWH�



ϯϳ

XQLYHUVLWLHV� DQG� SXEOLF� XQLYHUVLWLHV� LQ� -RUGDQ�� 7KH� IRXU� ,&� FRPSRQHQWV�

FRQVLGHUHG�ZHUH�UHODWLRQDO�FDSLWDO��+&��6&��OHDGHUVKLS�DQG�VWUDWHJ\��5HDOL]LQJ�

XQLYHUVLW\�JRDOV��LQQRYDWLRQ��ZDV�PHDVXULQJ�XVLQJ�YDULDEOHV�VXFK�DV�LPSURYLQJ�

FRPPXQLW\�UHODWLRQVKLSV��DFDGHPLF�JRDOV��UHDOL]LQJ�WKH�XQLYHUVLW\¶V�SURJUDPV�

DQG�SODQV�� DWWUDFWLQJ�QHZ�VWXGHQWV� DQG�PDLQWDLQLQJ�GHYHORSLQJ� WKH� VWDII��7KH�

DXWKRUV VDPSOHG� SDUWLFLSDQWV� IURP� WKUHH� XQLYHUVLWLHV� QDPHO\� 0LGGOH� (DVW�

8QLYHUVLW\��8QLYHUVLW\�RI�-RUGDQ�DQG�$O�=D\WRRQDK�8QLYHUVLW\�RI�-RUGDQ�

7KH�VWXG\�FRQVLGHUHG�YLHZV�IURP�ERWK�SXEOLF�XQLYHUVLWLHV�DQG�SULYDWH�

XQLYHUVLWLHV�� 7KH� UHVHDUFKHUV� GHYHORSHG� DQG� WHVWHG ILYH� K\SRWKHVHV�� 'DWD�

DQDO\VLV�ZDV�GRQH�XVLQJ�PXOWLSOH�UHJUHVVLRQ�LQYHVWLJDWLRQ �PXOWLFROOLQHDULW\�WHVW

IRU� WKH�K\SRWKHVHV� IRUPXODWHG���7KH�VDPSOH�SRSXODFH� FRQVLVWHG�RI�XQLYHUVLW\�

VWDII�PHPEHUV��7KH�DQDO\VLV�IRXQG�WKDW�,&�VLJQLILFDQWO\�DIIHFWV WKH�XQLYHUVLW\¶V�

FDSDFLW\� WR� DFKLHYH� LQQRYDWLRQ� JRDOV��:KDW� LV�PRUH��+&��5&� DQG� OHDGHUVKLS�

FDSLWDO� KDG� D�PRUH� VLJQLILFDQW� LPSDFW� FRPSDUHG� WR� VWUXFWXUDO� FDSLWDO� �1DMLP�

$OQDLPL 	�$OQDML��������

��� &KDSWHU�VXPPDU\

7KLV� OLWHUDWXUH� UHYHDOV� WKDW� UHFHQWO\�� VFKRODUV� KDYH� VKRZQ� LQFUHDVHG�

LQWHUHVW�LQ�,&�DSSOLFDWLRQ�DQG�PDQDJHPHQW�LQ�WKH�+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV�

VHWWLQJ��9HOWUL��0DVWUROHR�	�6FKDIIKDXVHU�/LQ]DWWL��������6iQFKH]��(OHQD�3pUH]�

	�&DVWULOOR���������6LQFH�WKH�VWDUW�RI�WKH�,&�PRYHPHQW��WKLV�UHVHDUFK�WRSLF KDV�

JDLQHG�LQWHUHVW�LQ�XQLYHUVLW\�VHWWLQJV��6RPH�VWXGLHV�KDYH�IRFXVHG�RQ�,&�UHSRUWLQJ�

�6iQFKH]��(OHQD�3pUH]�	�&DVWULOOR��������DQG�,&�SUDFWLFH�LQVLGH�WKH�XQLYHUVLWLHV�

�6HFXQGR�HW�DO���������6HFXQGR�	�(OLD��������6HFXQGR�HW�DO���������



ϯϴ

6FKRODUV� KDYH� FDWHJRUL]HG� ,&� FRPSRQHQWV� GLIIHUHQWO\�� 1RQHWKHOHVV��

WKHUH�LV�D�ZLGHO\�DFFHSWHG�FODVVLILFDWLRQ�SURSRVHG�E\�/HLWQHU���������6iQFKH]��

(OHQD�DQG�&DVWULOOR����������&ODUNH��6HQJ�	�:KLWLQJ���������9HOWUL��0DVWUROHR�

	� 6FKDIIKDXVHU�/LQ]DWWL�� ����� DQG� 6HFXQGR��0DUJKHULWD�� (OLD� DQG� 3DVVLDQWH�

��������$FFRUGLQJ�WR�PRVW�UHVHDUFKHUV��,&�FRXOG�EH�RUJDQL]HG�LQ�WKUHH�EORFNV��

QDPHO\�KXPDQ�FDSLWDO��UHODWLRQDO�FDSLWDO�DQG�VWUXFWXUDO�FDSLWDO��DOO�XVHIXO�IRU�WKH�

KLJKHU�HGXFDWLRQ�VHFWRU��6HFXQGR�HW�DO���������6HFXQGR�HW�DO���������6HFXQGR�	�

(OLD���������,Q�WKH�KLJKHU�HGXFDWLRQ�VHWWLQJ�WKH�FRQWHQW�RI�HDFK�,&�VXEFDWHJRU\�

LV�SURYLGHG�E\��9HOWUL��0DVWUROHR�	�6FKDIIKDXVHU�/LQ]DWWL��������

,QGHHG�� WKH� UHODWLRQVKLS� EHWZHHQ� ,&� DQG� LQQRYDWLRQ� KDV� EHHQ�ZLGHO\�

VWXGLHG� �H�J��6XEUDPDQLDP�DQG�<RXQGW� ������:X�HW� DO�� ������/HLWQHU�������

%RUQD\�%DUUDFKLQD� HW� DO�� �������7R�EH� VSHFLILF�� KXPDQ� FDSLWDO� LV� XQLYHUVDOO\�

VHHQ�DV�WKH�PRVW�EDVLF�NQRZOHGJH�DVVHW�IRU�HQWHUSULVHV��%RUQD\�%DUUDFKLQD�HW�

DO�� ������� 5HVHDUFKHUV� KDYH� DOVR� LGHQWLILHG� D� VLJQLILFDQW� SRVLWLYH FRUUHODWLRQ�

EHWZHHQ� WKH� RUJDQL]DWLRQ¶V� RYHUDOO� OHYHO� RI� ,&� DQG� SHUIRUPDQFH� RXWFRPHV��

LQFOXGLQJ�QHZ�SURGXFW�GHYHORSPHQW��&KHQ��/LQ�	�&KDQJ��������&KHQ��/LQ�	�

&KDQJ�� ������ %RUQD\�%DUUDFKLQD� HW� DO��� ������ DQG� LQQRYDWLRQ� SHUIRUPDQFH�

�=KDQJ�	�&DR��������$JRVWLQL��1RVHOOD��	�)LOLSSLQL��������<LWPHQ��������+VX�

	�:DQJ��������/HLWQHU��������:X��&KDQJ�	�&KHQ��������=HUHQOHU��+DVLORJOX�

	�6H]JLQ��������6XEUDPDQLDQ�	�<RXQGW��������

��� *DSV�LQ�7KH�OLWHUDWXUH

$OWKRXJK� PDQ\� VWXGLHV� KDYH� EHHQ� FDUULHG� H[SODQDWLRQ� UHJDUGLQJ�

LQWHOOHFWXDO� FDSLWDO� DQG� LQQRYDWLRQ� LQ� RUJDQL]DWLRQV�� VSHFLILF� VWXGLHV� WKDW� SD\�

DWWHQWLRQ� WR� WKH� UHODWLRQVKLSV� EHWZHHQ� LQWHOOHFWXDO� FDSLWDO� YDULDEOHV� DQG�

LQQRYDWLRQ� LQ�XQLYHUVLW\� VHWWLQJ� LV� UDUH��$W� WKLV� WLPH��RQO\� VWXGLHV�FDUULHG�RXW�



ϯϵ

E\ $QJJUDLQL��$OL��	�$]D���������LQ�,QGRQHVLDQ�XQLYHUVLWLHV��/X������� LQ�WKH�

7DLZDQHVH�XQLYHUVLWLHV�DQG�LQYHVWLJDWLRQ�E\�0HLKDPL�DQG�.DULPL��������LQ�,UDTL�

XQLYHUVLWLHV�DUH�UHYHDOHG�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�UHVHDUFK�OLWHUDWXUH��$QJJUDLQL��

$OL�� 	� $]D�� �������� IRU� LQVWDQFH�� PHQWLRQHG� WKDW� ,&� VLJQLILFDQWO\� DIIHFWV

XQLYHUVLWLHV¶ SHUIRUPDQFH�

)HZ�VWXGLHV�DUH�PHDVXULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�,&�DQG�LQQRYDWLRQ�

LQ�GHYHORSLQJ�FRXQWULHV �=KDQJ�	�&DR���������+RZHYHU��WKHVH�VWXGLHV�GLG�QRW�

WHVW�LI�WKH�UHODWLRQVKLS�EHWZHHQ�,&�DQG�LQQRYDWLRQ�DUH�PRGHUDWHG�E\�VRPH�RWKHU�

YDULDEOHV��H�J��JRYHUQPHQW�SROLF\�DQG�ILQDQFLDO�VXSSRUW���7KHUH�ODFNV�OLWHUDWXUH�

ZKLFK�VXSSRUWV�WKH�LPSDFW�RI�LQWHOOHFWXDO�FDSLWDO�RQ�LQQRYDWLRQ�LQ�WKH�HGXFDWLRQ�

VHFWRU�� +RZHYHU�� VWXGLHV� UHSRUWHG� E\� /X� �������� DQG� 0HLKDPL� DQG� .DUDPL�

�������VKRZHG�WKDW�LQWHOOHFWXDO�FDSLWDO�KDG�D�VLJQLILFDQW�LPSDFW�RQ�XQLYHUVLWLHV��

HVSHFLDOO\�LQQRYDWLRQ��$V�VXFK��WKLV�WRSLF�UHTXLUHV�IXUWKHU�H[SORUDWLRQ�

&+$37(5��� 0(7+2'2/2*<
��� 5HVHDUFK�'HVLJQ

5HVHDUFK�GHVLJQ�LQFOXGHG SURFHGXUHV�IRU�JDWKHULQJ��DQDO\VLQJ��UHSRUWLQJ�

DQG�LQWHUSUHWLQJ�GDWD�JDWKHUHG�IURP�SULPDU\�UHVSRQGHQWV��&UHVZHOO���������7KH�

UHVHDUFK� VWXG\�DGRSWHG D�PL[HG� UHVHDUFK� WHFKQLTXH� LQYROYLQJ�TXDOLWDWLYH�DQG�

TXDQWLWDWLYH� DSSURDFKHV�� 7KH� UHVHDUFK� GHVLJQ� DGRSWHG� KHOSV� FRPSUHKHQG� WKH�

EHKDYLRXUV�DQG�LQGLYLGXDOV¶�FRQFHSWV�ZLWKLQ�WKHLU�QDWXUDO�VHWWLQJV��7KH�PL[HG�

PHWKRG� LV� DSSURSULDWH� DV� WKH� VWXG\� LQYROYHG FROOHFWLRQ� DQG� DQDO\VLV� RI�

TXDQWLWDWLYH� DQG� TXDOLWDWLYH� GDWD�� ,Q� DGGLWLRQ�� TXDQWLWDWLYH� UHVHDUFK� LV�ZLGHO\�

NQRZQ�DV�D�EHWWHU�WHFKQLTXH�IRU�LQ�GHSWK�GDWD�FROOHFWLRQ�DQG�DGYDQFHG�DQDO\VLV�

�1HXPDQ�	�5REVRQ��������
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4XDQWLWDWLYH� UHVHDUFK� GDWD� ZDV XVHG� WR� PHDVXUH� WKH� RSLQLRQV� LQ� WKH�

UHVSRQVHV�SURYLGHG�E\�UHVSRQGHQWV�VXUYH\HG�ZKLOH�WKH�FRUUHODWLRQ EHWZHHQ�WKH�

LQGHSHQGHQW� DQG� GHSHQGHQW� YDULDEOHV ZDV TXDQWLWDWLYHO\ PHDVXUHG� WKURXJK�

GHVFULSWLYH� VWDWLVWLFV�� &RQYHUVHO\�� TXDOLWDWLYH� UHVHDUFK� ZDV XVHG� WR� DQDO\VH�

TXDOLWDWLYH� GDWD�� LQFOXGLQJ DWWLWXGHV� DQG� RSLQLRQV� UHJDUGLQJ� WKH� HIIHFWV� RI�

LQWHOOHFWXDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�XQLYHUVLW\¶V�IDFXOW\�LQ�6DXGL�

$UDELD�

���7KHRUHWLFDO�IUDPHZRUN

$�WKHRUHWLFDO�IUDPHZRUN�PDLQO\�LQFOXGHG WKH�EHOLHIV��DWWLWXGHV�DQG�WKH�

SHUVRQDOLWLHV�RI�WKH�SULQFLSDO�UHVHDUFKHU��,W�SURYLGHV�WKH�PHWKRGRORJLFDO�GHVLJQ�

DVVXPHG�E\�WKH�UHVHDUFK��6FKRODUV�XVH�GLVWLQFW�UHVHDUFK�SDUDGLJPV�WR�XQGHUVWDQG�

WKH�EHOLHIV��SHUFHSWLRQV��DWWLWXGHV�DQG�WKH�WUXH�QDWXUH�RI�WKH�DVVXPSWLRQV�PDGH�

LQ� D� JLYHQ� VWXG\�� 7KHVH� HQWDLO� WKH� DGRSWLRQ� RI� SRVLWLYLVP� DQG� LQWHUSUHWLYLVP�

PRGHOV��7KLV�VWXG\�XVHG SRVLWLYLVP�WKHRUHWLFDO�IUDPHZRUN��7KH�IUDPHZRUN�LV�

VXLWDEOH�DV�LW�JXLGHG WKH�HQWLUH�UHVHDUFK�SURFHVV�



ϰϭ

)LJXUH� 3URSRVHG� &RQFHSWXDO )UDPHZRUN� IRU� PHDVXULQJ� ,&� LQ� 6DXGL¶V�

8QLYHUVLW\

&RQFHSWXDO� )UDPHZRUN� DGDSWHG� IURP� �:X� 	� 6LYDORJDWKDVDQ�� ����� DQG�
�&ULFHOOL��HW�DO��������
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���6DPSOLQJ�GHVLJQ

7KH�VWXG\�SRSXODWLRQ�FRPSULVHG RI� WKH� IDFXOW\�PHPEHUV� LQ�6DXGL�$UDELD�

XQLYHUVLWLHV�� 7KH� VWXG\� VDPSOHG UHVSRQGHQWV� IURP� DOO� XQLYHUVLWLHV� WR� SURYLGH�

HPSLULFDO� GDWD� IRU� DQDO\VLV�� 7KLV� GDWD� DVVLVWHG WKH� UHVHDUFKHU� LQ� HVWDEOLVKLQJ� WKH�

HIIHFWV� RI� ,&� WRZDUGV� LQQRYDWLRQ� OHYHO� DPRQJ� WKH� XQLYHUVLW\¶V� IDFXOW\� LQ� 6DXGL�

$UDELD��&XUUHQWO\��PRUH�WKDQ����XQLYHUVLWLHV�DUH�RSHUDWLQJ�LQ�6DXGL�$UDELD��6LQFH�

WKHUH�DUH�PDQ\�IDFXOW\�PHPEHUV�LQ�WKHVH�XQLYHUVLWLHV��D�VPDOO�VDPSOH�ZDV XVHG�IRU�

DQDO\VLV�SXUSRVHV�

'XH�WR�WKH�ODFN�RI�WLPH�DQG�FRVW��VWUDWLILHG�UDQGRP�VDPSOLQJ�ZDV XVHG�DV�WKH�

EDVLV� RI� WKH� VDPSOLQJ� GHVLJQ�� ,Q� WKLV� PHWKRG�� WKH� UHVHDUFKHU� GLYLGHG WKH� VWXG\�

SRSXODWH�LQWR�VPDOOHU�VXE�FDWHJRULHV�FDOOHG�VWUDWD��&DUO�(ULN��%HQJW�	�-DQ���������

)DFXOW\�VWUDWD�ZHUH IRUPHG�EDVHG�RQ�WKH�PHPEHUV¶�VKDUHG�FKDUDFWHULVWLFV��LQFOXGLQJ�

DFDGHPLF�UDQNLQJ��7KLV�VDPSOLQJ�PHWKRG��EHLQJ�D�SUREDELOLW\�VDPSOLQJ�DSSURDFK��

LV�VXLWDEOH�DV�DOO�IDFXOW\�PHPEHUV�KDYH�DQ�HTXDO�RSSRUWXQLW\�RI�EHLQJ�LQFOXGHG�LQ�

WKH� UHVHDUFK�� 0RUHRYHU�� WKH� UHVHDUFKHU� FDQ� UHSUHVHQW� VXE�FDWHJRULHV� RI� WKH�

XQLYHUVLW\�IDFXOW\�LQ�WKH�ILQDO�VWXG\�VDPSOH�

)LJXUH� $GPLQLVWUDWLYH�5HJLRQ�LQ�WKH�.LQJGRP�RI�6DXGL $UDELD



ϰϯ

7KH�UHVHDUFKHU�VHQW� LQYLWDWLRQ� OHWWHUV� WR�DOO�XQLYHUVLWLHV� LQ�6DXGL�$UDELD�IRU�PRUH� WKDQ�

WKUHH� WLPHV�� UHTXHVWLQJ� IRU� SHUPLVVLRQ� WR� FRQGXFW� WKH� LQYHVWLJDWLRQ�� +RZHYHU�� UHVSRQGHG�

XQLYHUVLWLHV�ZHUH�QLQH�RI�WKH�ZKROH�QXPEHUV ZKLFK�DUH��7DLI�8QLYHUVLW\��SXEOLF���.LQJ�$EGHOD]L]�

8QLYHUVLW\� �SXEOLF��� .LQJ� )DKDG�8QLYHUVLW\� RI� 3HWUROHXP� DQG�0LQHUDOV� �SXEOLF��� .LQJ� 6DXG�

8QLYHUVLW\� �SXEOLF��� .LQJ� )DLVDO� 8QLYHUVLW\� �SXEOLF��� 8PP� $O� 4XUD� 8QLYHUVLW\� �SXEOLF���

0DMPDDK�8QLYHUVLW\� �SXEOLF���5L\DGK�(OP�8QLYHUVLW\� �SULYDWH�� DQG� 3ULQFH� )DKDG� ELQ� 6XOWDQ�

8QLYHUVLW\� �SULYDWH���PRVW�RI� WKHVH�XQLYHUVLWLHV�DUH� WKH� WRS�XQLYHUVLWLHV� LQ�6DXGL�DFFRUGLQJ� WR�

7LPH�+LJKHU�(GXFDWLRQ�6HUYLFHV��SXEOLVKHG�LQ�������%KDUGZD���������7KH�VDPSOLQJ�IUDPHZRUN�

IRU�WKLV�VWXG\�LV�DOO�IDFXOW\�PHPEHUV�ZKR�KROGHU�3K'�DW�6DXGL�XQLYHUVLWLHV�

���0HDVXUHPHQW�RI�,QWHOOHFWXDO�FDSLWDO

)RU� WKH� SXUSRVHV� RI� WKLV� UHVHDUFK�� TXHVWLRQQDLUH� DQG� VHPL�VWUXFWXUHG�

LQWHUYLHZ�TXHVWLRQV�ZHUH XVHG�WR�FROOHFW�SULPDU\�GDWD�

����� 4XHVWLRQQDLUHV

7KH� TXHVWLRQQDLUHV� ZHUH GLVWULEXWHG� WR� GLIIHUHQW� UHVSRQGHQWV� IURP� WKH�

VHOHFWHG�XQLYHUVLWLHV�LGHQWLILHG�WR�WDNH�LQ�WKH�VWXG\��7KH�TXHVWLRQV�GHVLJQHG�



ϰϰ

ZHUH XVHG� LQ� UHFRJQL]LQJ� WKH� UHODWLRQ� EHWZHHQ� ,&� DQG� LQQRYDWLRQ� OHYHO�

DPRQJ� IDFXOW\� PHPEHUV� DW� 6DXGL� $UDELD� XQLYHUVLWLHV�� %HVLGHV�� WKH�

TXHVWLRQQDLUHV�ZHUH FUHDWHG�WR�KLJKOLJKW�WKH�SUHFLVH�VWXG\�REMHFWLYHV�

L�����6HFWLRQ �� 'HPRJUDSKLFV��*HQGHU��DJH��DFDGHPLF�TXDOLILFDWLRQ�

LL�� � � 6HFWLRQ �� +XPDQ�&DSLWDO� �+LULQJ� SROLF\�� VRFLDO� QHWZRUN DQG� 6HOI�
OHDUQLQJ�

LLL���6HFWLRQ �� 6WUXFWXUDO�&DSLWDO��,7��5HVHDUFKHUV�DQG�LQIUDVWUXFWXUH�

LY����6HFWLRQ��� 5HODWLRQDO�&DSLWDO��(TXDOLW\�RI�JHQGHU DQG�FRPPXQLFDWLRQ�
ZLWK�VHQLRU�PDQDJHPHQW�

Y�� � � �6HFWLRQ��� *RYHUQPHQW¶V�,&��SROLFLHV��*RYHUQPHQW�H[LVWLQJ�SROLFLHV
DQG�IDFXOW\�ZRUNORDG�

YL����6HFWLRQ��� )LQDQFLDO�6XSSRUW��IXQGLQJ�WR�WKH�5	'�DQG�VDODU\�

YLL���6HFWLRQ��� ,QQRYDWLRQ�/HYHO��6FLHQWLILF�5HVHDUFK��3DWHQW�5HJLVWHUHG�

7KH�LWHP�IRU�WKH�TXHVWLRQQDLUH�ZDV EDVHG�RQ�WKH�LQVWUXPHQW�XVHG�LQ�$O]XPDQ

�������� 3DWWHUVRQ� :HVW�� 6KDFNOHWRQ�� 'DZVRQ�� /DZWKRP�� 0DLWOLV�� 	�

:DOODFH ������ 5DVKLHG 	�$O]DLGL ������ 'HHE	�0HUKHM ������ 6KDUDEDWL��

1DML�-DZDG 	�%RQWLVP������ 6LHJHO 	�.DHPPHUHU �������

�������������,QWHUYLHZ

,Q�RUGHU�WR�YDOLGDWH�WKH�ILQGLQJV�REWDLQHG�WKURXJK�D�TXHVWLRQQDLUH��D�VHULHV�

RI� VWUXFWXUHG� LQWHUYLHZV� ZHUH FDUULHG� RXW� VHPL�VWUXFWXUHG� LQWHUYLHZV�� WKH�

LQWHUYLHZHU�XVXDOO\�DVNV�SUHGHWHUPLQHG�TXHVWLRQV��7KH�LQWHUYLHZHU�FUHDWHV�DQG�SODQ�

LQWHUYLHZ� TXHVWLRQV� LQ DGYDQFH�� DQG� WKHQ� DVN� DOO� UHVSRQGHQWV� VLPLODU� TXHVWLRQV��

5HVHDUFKHUV� PXVW� IROORZ� VWDQGDUG� SURFHGXUHV� ZKHQ� FRQGXFWLQJ� VWUXFWXUHG�

LQWHUYLHZV� DV� WKLV� SUDFWLFH� LQFUHDVHV� UHOLDELOLW\� �1HXPDQ�	�5REVRQ�� ������� 7KH�

UHVHDUFKHU�UHDG�RXW�WKH�LQWHUYLHZ�TXHVWLRQV�DQG�UHFRUG�WKH�UHVSRQVHV�SURYLGHG�E\�

WKH�LQWHUYLHZHHV��,Q�WKLV�VWXG\��VHPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH SUHIHUUHG�EHFDXVH�



ϰϱ

WKH� UHVHDUFKHU� FDQ� HDVLO\� FRPSDUH� WKH� UHVSRQVHV� SURYLGHG�� 7KH� UHVHDUFKHU� KDG

DGGUHVVHG�WKH�UHOLDELOLW\�DQG�YDOLGDWLRQ�RI�WKH�LQVWUXPHQW�LWHPV�DFFRUGLQJO\�

��� 5HOLDELOLW\�RI�,QVWUXPHQWV

7KH�UHVHDUFKHU�ZDV FKHFNHG DQG�WHVWHG WKH�LQWHUQDO�FRQVLVWHQF\�RI�HDFK�LWHP�

EHIRUH�DFWXDOO\�GLVWULEXWLQJ�WKH�TXHVWLRQQDLUH��7HVWLQJ�IRU�UHOLDELOLW\�ZDV GHWHUPLQHG�

XVLQJ�D�SLORW�WHVW��7KH�LQYHVWLJDWRU�QRUPDOO\�FROOHFWV GDWD�IURP�D�PLQLPXP�RI����

VXEMHFWV��6HNDUDQ�	�%RXJLH���������7KH�VDPSOH�XVHG�IRU�WKH�SLORW�WHVW�FRXOG QRW�EH�

LQFOXGHG�LQ�WKH�ILQDO�VDPSOH��DV�WKH�GDWD�ZRXOG�QR�ORQJHU�YDOLG��7KH�TXHVWLRQQDLUH�

XVHG�LQ�WKH�SLORW�VWXG\�DQG�WKH�DFWXDO�VWXG\�GLIIHUHG GXH�WR�VRPH�PRGLILFDWLRQV�PDGH�

DIWHU�FRQGXFWLQJ�WKH�SLORW�VWXG\�

'DWD� FROOHFWHG� IURP WKH� SLORW ZDV DQDO\VHG�XVLQJ�6WDWLVWLFDO� 3DFNDJH� IRU�

6RFLDO�6FLHQWLVWV��6366�� 7KH�GDWD�DQDO\VLV�VRIWZDUH�JHQHUDWHG WZR�HVVHQWLDO�SLHFHV�

RI�LQIRUPDWLRQ�ZKLFK�DUH�WKH� 
FRUUHODWLRQ�PDWUL[
�DQG� 
YLHZ�DOSKD�LI� LWHP�GHOHWHG
�

FROXPQV� &URQEDFK� DOSKD� �Į�� LV� WKH� PRVW� JHQHUDOO\ XVHG� PHDVXUH� RI� LQWHUQDO�

FRQVLVWHQF\�UHOLDELOLW\��%RQHWW�������� ,W�VKRZV�WKDW�FORVHO\�UHODWHG�LWHPV�DUH�UHODWHG�

DV� D� FDWHJRU\��7KXV�� WKLV� LQVWUXPHQW�ZDV XVHG� LQ� WKLV� LQYHVWLJDWLRQ� WR� DVVHVV� WKH�

VXUYH\¶V�LQWHUQDO�FRQVLVWHQF\�

$FFRUGLQJ� WR� %RODULQZD� �������� FRQGLWLRQV� WKDW� FRXOG� DIIHFW� &URQEDFK� YDOXHV�

LQFOXGH�

x 7KH�QXPEHUV�RI�VXUYH\�LWHPV��WKH�VFDOH RI�����YDULDEOHV�FRXOG�FDXVH�

&URQEDFK�DOSKD�WR�EH�ORZ�

x 6FRUH� GLVWULEXWLRQ�� QRUPDOLW\� LQFUHDVHV� &URQEDFK¶V DOSKD� YDOXH�

ZKLOH�VNHZHG�GDWD�UHGXFHV�LW�



ϰϲ

x 7LPLQJ�� &URQEDFK� DOSKD� GRHV� QRW� LQGLFDWH� WKH� VWDELOLW\� RU�

FRQVLVWHQF\�RI�WKH�WHVW�RYHU�WLPH�

x 7KH�ZRUGLQJ RI�WKH�LWHPV��QHJDWLYH�ZRUGHG�TXHVWLRQQDLUH�VKRXOG�EH�

UHYHUVHG EHIRUH�VFRULQJ�

x ,WHPV�ZLWK������DQG�QHJDWLYH VFRUHV��(QVXUH� WKDW� LWHPV�VWDWHPHQWV�

WKDW�KDYH���V����V�DQG QHJDWLYHV�DUH�HOLPLQDWHG�

7KH� UHOLDELOLW\ FRHIILFLHQW� �DOSKD�� FDQ� UDQJH� IURP� �� WR� ���ZLWK� �� UHSUHVHQWLQJ� D�

TXHVWLRQQDLUH� WKDW� LV� QRW� UHOLDEOH� DQG� �� UHSUHVHQWLQJ� DEVROXWHO\ UHOLDEOH�

TXHVWLRQQDLUH�� $� UHOLDELOLW\� FRHIILFLHQW� �DOSKD�� RI� DW� OHDVW� ����� RU� KLJKHU� LV�

FRQVLGHUHG�DFFHSWDEOH� UHOLDELOLW\� LQ�6366� �6HNDUDQ�	�%RXJLH���������7KHUHIRUH��

VXFK�FRHIILFLHQWV�FDQ�EH�XVHG�DV�DQ�LWHP�LQ�WKH�VXUYH\�LQVWUXPHQW��&RKHQ��0DQLRQ��

	�0RUULVRQ��������

��� 9DOLGLW\�RI�,QVWUXPHQWV

%RODULQZD��������H[SODLQV WKDW�WKHUH�DUH�IRXU W\SHV�RI�YDOLGLW\�WKDW�FDQ EH�DVVHVVHG

LQ�TXHVWLRQQDLUHV��7KH\�LQFOXGH�IDFH��FRQWHQW��FRQVWUXFW�DQG�FULWHULRQ�YDOLGLW\�

x )DFH�YDOLGLW\��([SHUWV�DQG�VDPSOH�SDUWLFLSDQWV�HYDOXDWH�ZKHWKHU�WKH�

TXHVWLRQQDLUH�PHDVXUHV�ZKDW�LW�LQWHQGV�WR�PHDVXUH�

x &RQWHQW� YDOLGLW\�� H[SHUWV� SHUIRUP� WKLV� DVVHVVPHQW�� 7KH\� HYDOXDWH�

ZKHWKHU� WKH� TXHVWLRQQDLUH� FRQWHQW� DFFXUDWHO\� DVVHVVHV� DOO� WKH�

IXQGDPHQWDO�DVSHFWV�RI�WKH�WRSLF��7KH�H[SHUWV�PXVW�EH�VSHFLDOLVWV�LQ�

WKH�VSHFLILHG�ILHOG�



ϰϳ

x &RQVWUXFW�YDOLGLW\��,W�VKRXOG�EH�HYDOXDWHG�LI�VSHFLILF�FULWHULD�FDQQRW�

EH� LGHQWLILHG� WR� DGHTXDWHO\� GHILQH� WKH� FRQVWUXFW� EHLQJ� PHDVXUHG��

([SHUW� GHWHUPLQDWLRQ� RI� FRQWHQW� YDOLGLW\� RU� IDFWRU� DQDO\VLV� FDQ�

VXEVWDQWLDWH� WKDW� NH\� FRQVWUXFWV� XQGHUSLQQLQJ� WKH� FRQWHQW� DUH�

LQFOXGHG�

x &ULWHULRQ� YDOLGLW\�� ,Q� WKLV� NLQG� RI� DVVHVVPHQW�� WKH� UHSOLHV� WR� WKH�

VXUYH\� LWHPV� DUH� FRPSDUHG� WR� D� ³JROG� VWDQGDUG�´� ZKLFK� LV� D�

SUHGHWHUPLQHG�EHQFKPDUN�

)RU� WKH� SXUSRVHV� RI� WKLV� VWXG\� FRQWHQW� YDOLGLW\� ZDV XVHG� IRU� YDOLGLW\�

SXUSRVHV�E\�UHIHUULQJ�WR�DQ�H[SHUW LQ�WKH�DUHD�RI LQWHOOHFWXDO FDSLWDO��)DFH�YDOLGLW\�

DQG� FRQVWUXFW� YDOLGLW\� ZHUH HPSOR\HG� DV� D� YDOLGLW\� DVVHVVLQJ� PHWKRG�� ([SHUW¶V�

RSLQLRQ�ZDV VRXJKW�LQ�RUGHU�WR�GHWHUPLQH�WKH�YDOLGLW\�RI�WKH�VXUYH\�FRQVWUXFW�DQG

WKH�PHDVXUHPHQW� LQVWUXPHQW�� ,Q�RUGHU� WR�GR� WKLV�� WKH�TXHVWLRQQDLUH� WKDW�KDV�EHHQ�

FKHFNHG�IRU�UHOLDELOLW\�ZDV VHQW�WR�H[SHUWV��DQ�DFDGHPLFLDQ ZLWK�SURIHVVRUVKLS�VWDWXV�

WR�YDOLGDWH�LW�

���3LORW�WHVW

7R�FDUU\�RXW�D�SLORW WHVW��WKH�UHVHDUFKHU�VRXJKW�WR�LQWHUYLHZ�WKUHH SURIHVVRUV�

ZKR�FRQILUPHG�WKDW�WKH�LQWHUYLHZ�TXHVWLRQV�DUH�YDOLG��XVLQJ�FRQYHQLHQFH�VDPSOLQJ��

7KH�GDWD�ZHUH WHVWHG�IRU�UHOLDELOLW\�DQG�VHQW�IRU�YDOLGDWLRQ��7KH�LWHPV�ZKLFK�GLG�QRW�

PHHW� WKH� PLQLPXP� FULWHULD� VHW� IRU� WKLV� UHVHDUFK� ZHUH� GURSSHG� IURP� WKH�

TXHVWLRQQDLUH�



ϰϴ

���$QDO\VLV�DQG�UHSRUWLQJ�RI�,QWHOOHFWXDO�FDSLWDO

6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQWLVWV� �6366�� DQG� 6WDWD� ZHUH XVHG� WR�

DQDO\VH�WKH�GDWD�FROOHFWHG��'DWD�DQDO\VLV�WHFKQLTXHV DGRSWHG�ZDV XVHG�WR�SHUIRUP�

GHVFULSWLYH�DQG�FRUUHODWLRQ�DQDO\VLV��7KH�DQDO\VLV�WRRN LQWR�DFFRXQW�WKH�LQGHSHQGHQW�

DQG�GHSHQGHQW�YDULDEOH��7KH� LQGHSHQGHQW�YDULDEOHV� DUH�KXPDQ�FDSLWDO�� VWUXFWXUDO�

FDSLWDO� DQG� VRFLDO�UHODWLRQDO� FDSLWDO�� 7KH� GHSHQGHQW� YDULDEOH� LV� LQQRYDWLRQ��

'HVFULSWLYH VWDWLVWLFV�ZHUH XVHG�WR�UHYHDO�WKH�QDWXUH�RI�WKH�UHODWLRQ�EHWZHHQ�,&�DQG�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�PHPEHUV�LQ�6DXGL�$UDELD�8QLYHUVLWLHV�

4XDOLWDWLYH�DQDO\VLV�ZDV FDUULHG�RXW�ZLWK�WKH�LQWHQWLRQ�RI�DQDO\VLQJ�WKH�GDWD�

FROOHFWHG�GXULQJ�WKH�ZKROH�SURFHVV�RI�WKH�VWXG\��7KH�GDWD�ZHUH DQDO\VHG�WR�SURYLGH�

VRPH�XQGHUVWDQGLQJ�� LQWHUSUHWDWLRQ�DQG�H[SODQDWLRQ�RI�FRQFHSWV� WKDW�FKDUDFWHULVH�

LQWHOOHFWXDO�FDSLWDO�LQ�UHODWLRQ�WR�LQQRYDWLRQ��7KH�UHVHDUFKHU¶V�IRFXV�ZDV RQ�KRZ�WKH�

TXDOLWDWLYH�GDWD�REWDLQHG�UHODWHV� WR�IDFXOW\�PHPEHUV�DV�D�VSHFLILF�JURXS�LQ�6DXGL�

$UDELD� XQLYHUVLWLHV�� 7KH� DQDO\VLV� UHYHDOHG FRUH� SDWWHUQV� DQG� WKHPHV� UHODWHG� WR�

LQWHOOHFWXDO�FDSLWDO�

&+$37(5��� '$7$�$1$/<6(6�$1'�5(68/76

��� 48$/,7$7,9(�$1$/<6,6

7KH� DQDO\VLV� ZDV� FRQGXFWHG� XVLQJ� 1YLYR� ���� D� TXDOLWDWLYH� SRZHUIXO�

TXDOLWDWLYH� DQDO\VLV� VRIWZDUH� GHYHORSHG� DQG� RZQHG� E\� 465� LQWHUQDWLRQDO�� WKLV�

VHFWLRQ�ZLOO�IROORZ�D���VWDJH�SURFHVV�DV�GLVSOD\HG�LQ�WKH�ILJXUH�EHORZ�



ϰϵ

6WDJH �

7KH�WUDQVFULEHG�LQWHUYLHZ�ZDV�UHDG�VHYHUDOO\�WR�JHW�D�FRPSOHWH�RYHUYLHZ�RI�

ZKDW�WKH�GDWD�HQWDLOV��FDUH�ZDV�JLYHQ�WR�LGHQWLI\�WKH�PRVW�XVHG�ZRUGV��WKLV�ZDV�GRQH�

DV�D�IRUP�RI�IHDVLELOLW\�WHVW� WR�HQVXUH�WKH�FROOHFWHG�GDWD�LV�DGGUHVVLQJ�WKH�VXEMHFW�RI�

WKH�UHVHDUFK�EHIRUH�FRPPHQFLQJ�DQDO\VLV��8SRQ�FRPSOHWLRQ�RI�WKH�WH[W�UHDGLQJ��D�

ZRUG�FORXG�ZDV�XVHG�WR�GHSLFW�WKH�PRVW�XVHG�ZRUGV�LQ�WKH�FROOHFWHG�GDWD��WKLV�ZDV�

GRQH�LQ�D�ELG�WR�DVFHUWDLQ�ZKDW�WKH JLYHQ�GDWD�HQWDLOV�

:RUGV�VXFK�DV�UHVHDUFK��XQLYHUVLW\��VXSSRUW��VFLHQWLILF��VWXGHQWV��ILQDQFLDO�HWF��

ZHUH�DPRQJ�WKH�PRVW�RFFXUULQJ�ZRUGV��LQGLFDWLQJ�WKDW�WKH�FROOHFWHG�GDWD�FRQWDLQV�

VRPH�RI�WKH�UHVHDUFK�NH\ZRUGV�

ZĞĂĚŝŶŐ�ŽĨ�dĞǆƚ
�ŽĚĞ;/ŶƚĞƌƉƌĞƚĂƚŝŽŶͿ�

ĂŶĚ�ƚŚĞŵĞ�
ĚĞǀĞŽƉĞŵĞŶƚ

�ŶĂůǇƐĞƐ�ĂŶĚ�ƌĞƐƵůƚ��
WƌĞƐĞŶƚĂƚŝŽŶ

6WDJH�� 6WDJH�� 6WDJH��



ϱϬ

6WDJH��

,QWHUSUHWDWLRQ�LQ�IRUP�RI�FRGHV ZDV DVVLJQHG�WR�WKH�WH[W�LQ�WKLV�VWDJH��WKH�GHYHORSHG�

FRGHV�ZHUH�FRPELQHG�EDVHG�RQ�WKH�H[LVWLQJ�XQLIRUPLW\�ZLWKLQ�WKHP�WR�IRUP�FRGHV��

7KH� FRGHV� ZHUH� FUHDWHG� WR� FDSWXUH� DPRQJVW� VRPH� RWKHU� GHWDLOV� WKH� LPSDFW� RI�

LQWHOOHFWXDO� FDSLWDO� RQ� LQQRYDWLRQ� DW� WKH� XQLYHUVLW\�� ,QLWLDO� WKHPH� DQG� FRGH�

GHYHORSPHQW�XVLQJ�GHGXFWLYH�DSSURDFK�UHYHDOHG�WKH�IROORZLQJ�WKHPHV�DQG�FRGHV�DV�

VKRZQ�EHORZ�

1DPH 5HIHUHQFHV�
�1XPEHU�RI�
RFFXUUHQFH�

,QQRYDWLRQ�UHTXLUHPHQWV ��

6WUXFWXUDO�&DSLWDO ��

7DVN�VSHFLILFDWLRQ�LV�RI�KLJK�LPSRUWDQFH �

&UHDWLRQ�RI�D�JHQHUDO�SXEOLFDWLRQ�SODWIRUP �

SURYLVLRQ�RI�ODERUDWRU\�DVVLVWDQWV�DQG�WHDFKLQJ�DVVLVWDQWV �

3URYLVLRQ�RI�D�FHQWUDOL]HG�ZRUN�&HQWUH �

3URSHU�LQIUDVWUXFWXUH�DQG�PDWHULDOV �

([FHVVLYH�$GPLQLVWUDWLYH�SURFHGXUH �%XUHDXFUDF\� �

3UHVHQFH�RI�D�JRRG�DWPRVSKHUH �

0DWHULDO�PRWLYDWLRQ �

,QWHU�XQLYHUVLW\�FRRSHUDWLRQ �

$OORFDWH�H[WUD�WLPH�IRU�UHVHDUFK �

,3�ULJKW �

/LEUDU\ �

5HODWLRQDO�&DSLWDO ��

3URSHU�FRPPXQLFDWLRQ�DQG�WHDPZRUN�DPRQJVW�UHVHDUFK�
VWDNHKROGHUV

�

(TXDOLW\�RI�JHQGHU�WKH�DERXW�JUDE�RSSRUWXQLWLHV�WR�SURPRWH�
UHVHDUFK

�

1HHG�DSSUHFLDWLRQ �

1HHG�HDVH�RI�FRPPXQLFDWLRQ�ZLWK�VHQLRU�PDQDJHPHQW �

+HOS�IURP�FROOHDJXHV �

+XPDQ�&DSLWDO ��

6HOI�OHDUQLQJ�LV�FUXFLDO �

&ODULW\�RI�PLQG� �

,PSURYH�VRFLDO�QHWZRUN�WR�HQKDQFH�UHVHDUFK�FRRSHUDWLRQ �



ϱϭ

6WDJH��

'HPRJUDSK\

7KH�GDWD�ZDV�FROOHFWHG�IURP����UHVSRQGHQWV�����PDOHV�DQG���IHPDOHV����SURIHVVRUV��

���DVVLVWDQW�SURIHVVRUV����FR�SURIHVVRU�DQG���DVVRFLDWH�SURIHVVRUV�

7KH�DQDO\VHG�GDWD�UHYHDOHG�LQWHOOHFWXDO�FDSLWDO�KDV�DQ�LPSDFW�RQ�WKH�LQQRYDWLRQ�OHYHO�

DW� WKH� KLJKHU� HGXFDWLRQ LQVWLWXWLRQV�� $OO� UHVSRQGHQWV� UHLWHUDWHG� WKH� QHHG� IRU�

LQWHOOHFWXDO FDSLWDO� RQ� LQQRYDWLRQ� DV� UHYHDOHG� LQ� WKH� IROORZLQJ� WKHPHV� DQG� WKHLU�

UHVSHFWLYH�FRGHV�

,Q�RWKHU�JR�DVFHUWDLQ�WKH�HIIHFW�RI�WKH�UHVSHFWLYH�,&�RQ�LQQRYDWLRQ��WKH�WKHPHV�ZHUH�

VXEGLYLGHG�LQWR�WKH���EUDQFKHV�RI�,&�

)LJXUH�����7KHPDWLF�'LDJUDP

7KLV�DQDO\VLV�LV�IRFXVHG�RQ�XQGHUVWDQGLQJ�WKH�HIIHFW�RQ�,&�RQ�LQQRYDWLRQ�LQ�6DXGL�

8QLYHUVLWLHV��7KHUHIRUH��VRPH�RI�WKH�HDUOLHU�FUHDWHG�FRGHV�ZLOO�EH�H[HPSWHG�IURP�

WKLV�DQDO\VLV��PDLQO\�EHFDXVH�WKH�GDWD�GLG�QRW�UHYHDO�DQ\�UHODWLRQVKLS�EHWZHHQ�WKHP�

DQG�LQQRYDWLRQ�

)LQDQFH &DSLWDO �

5HVHDUFK�FDQ�EH�LPSURYHG�ZLWK�ILQDQFLDO�VXSSRUW �

3ULYDWH�FRPSDQ\�SDUWQHUVKLS

)LQDQFLDO�6XSSRUW�PXVW�EH�JLYHQ�WR�UHVSRQGHQWV �

*RYHUQPHQW�,& 3ROLFLHV� �

6DODU\�LQFUHDVH�ZRXOG�ERRVW�LQQRYDWLRQ �

*RYHUQPHQW�SURYLVLRQ�IRU�LQQRYDWRUV �

(YDOXDWLQJ�DQG�DGMXVWLQJ�JRYHUQPHQW�SURFHGXUHV �

/RDG �

/ŶŶŽǀĂƚŝŽŶ�
ZĞƋƵŝƌĞŵĞŶƚƐ

^ƚƌƵĐƚƵƌĂů ZĞůĂƚŝŽŶĂů ,ƵŵĂŶ &ŝŶĂŶĐĞ 'ŽǀĞƌŶŵĞŶƚ�
WŽůŝĐŝĞƐ



ϱϮ

,QQRYDWLRQ�UHTXLUHPHQWV

7KLV�WKHPH�LV�H[SORULQJ�WKH�UHTXLUHPHQWV�IRU�LQQRYDWLRQ�JLYHQ�E\�WKH�UHVSRQGHQWV�

ZLWK�UHVSHFW�WR�,&�

6WUXFWXUDO�&DSLWDO

D� 7DVN�VSHFLILFDWLRQ�LV�RI�KLJK�LPSRUWDQFH� 5HVSRQGHQWV�EHOLHYH�LQQRYDWLRQ�

LV� JUHDWO\� OLPLWHG� LQ� DQ� HQYLURQPHQW�ZKHUH� WDVNV� DUH� QRW� VSHFLILHG�� WKH\�

EHOLHYH�DQ�HQYLURQPHQW�ZKHUH�HYHU\RQH�NQRZV�WKHLU�UROH�DQG�IXQFWLRQ�ZLOO�

EH�PRUH�LQQRYDWLYH�WKDQ�RQH�WKDW�LV�QRW�

³*LYLQJ�WLPH�DQG�VWUHVV��LGHQWLI\LQJ�WKH�WDVNV�RI�WKH�SUHVHQW��PHDQV�WKDW�ZH�KDYH�
ODERUDWRU\�WHFKQLFLDQV�DQG�VFLHQWLILF�UHVHDUFKHUV��$OO�RI�WKHP�DUH�EXV\�DQG�DWWHQG�
WRJHWKHU��7KHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�WKHP��7KH�VFLHQWLILF�UHVHDUFKHU�QHHGV�WR�
KDYH� GLIIHUHQW� WDVNV�� EHFDXVH� WKH� SHUVRQ� KDV� WUDQVSDUHQF\� DQG� FODULW\� DQG� KDV�
ZULWWHQ�WDVNV�WKDW�DUH�PRUH�FUHDWLYH�´

�'HVLJQLQJ�D�UHVHDUFK�SODQ�DQG�GHWHUPLQLQJ�WKH�UROH�RI�GHSDUWPHQWV�LQ�HDFK�UROH��
(DFK� GHSDUWPHQW� FDQ� SDUWLFLSDWH� LQ� WKLV� UHVHDUFK� SODQ� DQG� WKHQ� DOORFDWH�
DSSURSULDWH�WLPH�IRU�DOO�IDFXOW\�PHPEHUV�WR�SDUWLFLSDWH�LQ�UHVHDUFK��7KLV�PD\�KHOS�
WR�GHYHORS�DQG�LPSURYH�UHVHDUFK�LQ�WKH�XQLYHUVLW\��

E� &UHDWLRQ� RI� D� JHQHUDO� SXEOLFDWLRQ� SODWIRUP� UHVSRQGHQWV� EHOLHYH� WKH�

XQLYHUVLW\�FDQ�LPSURYH�UHVHDUFK�DQG�LQQRYDWLRQ�E\�FUHDWLRQ�D�SXEOLFDWLRQ�

SODWIRUP�WKDW�LV�RSHQ�WR�ERWK�PHPEHUV�RI�WKH�XQLYHUVLW\�DQG�QRQ�PHPEHUV��

WKLV� LV� VWHPPHG� IURP� WKH� FRPPRQ� SXEOLFDWLRQ� FKDOOHQJH� IDFHG� E\�

UHVHDUFKHUV��

³:H�FDQ�LPSURYH�WKH�8QLYHUVLW\
V�ZRUN�RQ�WKH�ZRUN�RI�D�VSHFLDO�VFLHQWLILF�MRXUQDO�
WKDW KHOSV�UHVHDUFKHUV�WR�ZULWH�UHVHDUFK��DV�ZHOO�DV�UHVHDUFKHUV�IURP�RXWVLGH�WKH�
XQLYHUVLW\ WR SXEOLVK�WKHVH�UHVHDUFKHV�LQ�WKDW�PDJD]LQH�DW�WKH�XQLYHUVLW\�´

F� SURYLVLRQ� RI� ODERUDWRU\� DVVLVWDQWV� 5HVSRQGHQWV� EHOLHYH� LQQRYDWLRQ� LQ�

XQLYHUVLW\� LV� DIIHFWHG� E\� WKH� SUHVHQFH� RU� DEVHQFH� RI� DGHTXDWH� ODERUDWRU\�

DVVLVWDQWV� ZKR� FDQ� KHOS� LQ� VFLHQWLILF� UHVHDUFK� WKHVH� DVVLVWDQWV� PXVW� EH�

NQRZOHGJHDEOH� RQ� WKH� LQWULFDFLHV� RI� FRQGXFWLQJ� VFLHQWLILF� UHVHDUFK��

UHVSRQVHV�XQGHU�WKLV�QRGH�LQFOXGH�



ϱϯ

³SURYLGLQJ� ODERUDWRULHV� DQG� UHVHDUFK� DVVLVWDQWV� ZKR� DUH� VFLHQWLILFDOO\�
GLVWLQJXLVKHG� WR� VXSSRUW� IDFXOW\� PHPEHUV� LQ� UHVHDUFK� DQG WKHQ� VFLHQWLILF�
SXEOLVKLQJ�´

G� 3URYLVLRQ� RI� D� FHQWUDOL]HG� ZRUN� &HQWUH� 5HVSRQGHQWV� EHOLHYH� WKH�

SUHVHQFH� RI� D� FHQWUDOL]HG� ZRUNLQJ�UHVHDUFK� &HQWUH� ZLOO� KDYH� DQ� LQGLUHFW�

LPSDFW� RQ� LQQRYDWLRQ�� +DYLQJ� DOO� H[SHUW� LQ� D� ILHOG� ZRUNLQJ� LQ� WKH� VDPH�

IDFLOLW\�ZRXOG�ERRVW�FRRSHUDWLRQ�DQG�ZRXOG�DOVR�UHGXFH�LQIUDVWUXFWXUDO�FRVW��

UHVSRQGHQWV QRWHG�WKDW�WKLV�ZRXOG�DLG�WKH�DFKLHYHPHQW�RI�H[SHFWHG�UHVXOWV�

LQ�WKH�UHVHDUFK�

³5HVHDUFK�&HQWUHV�:H�GR�QRW�KDYH�UHVHDUFK�FHQWUHV��HDFK�RQH�ZRUNV�DORQH��)RU�
H[DPSOH�� D� GRFWRU� ZRUNV� IRU� KLPVHOI�� $QG� DQRWKHU� GRFWRU� FRPHV� WKH� VDPH�
VSHFLDOL]DWLRQ�ZRUNV�WKH�VDPH�WKLQJ�WKHUH�ZLOO�EH�UHSHWLWLRQ��,�KRSH�WR�HVWDEOLVK�D�
FHQWUH�DQG�DOO�PHPEHUV�ZRUN�ZLWK�HDFK�RWKHU�WR�UHGXFH�ZDVWH�LQ�HIIRUW�DQG�ILQDQFLDO�
ZDVWH�DQG�EH�WKH�EHVW�DFKLHYHPHQW�´

H� 3URSHU�LQIUDVWUXFWXUH�DQG�PDWHULDOV� ,QQRYDWLRQ�FDQ�EH�LPSURYHG�LI�WKH�

XQLYHUVLW\� KDV� WKH� SURSHU� LQIUDVWUXFWXUH�� LQ� WHUPV� RI� GHYLFHV�� WRROV�� DQG�

PDWHULDOV�QHHGHG�IRU�UHVHDUFK�

³7KH�LQIUDVWUXFWXUH�QHHGV�LPSURYH�IRU�DGPLQLVWUDWLYH�DQG�GHYHORSPHQW�SURFHVV�LQ�
WHUPV�RI�WUDLQLQJ�DQG�ERRNV�XVHG�LQ�UHVHDUFK�DQG�XVH�LQ�WKH�SURFHVV�RI�H[WUDFWLRQ�
RI� UHVHDUFK� WKHUH�DUH� VHYHUDO�ZD\V� LQ� WKH�SURFHVV�RI� H[WUDFWLRQ�RI� UHVHDUFK�DQG�
PDQXIDFWXULQJ� RU�PDQXIDFWXULQJ�UHSRUWV�UHTXLUHG�RI�VWXGHQWV�DQG�VWXGHQWV�ZRXOG�
SUHIHU�WR�EH�GHYHORSHG�´

³7KH�GLIILFXOW\�RI�REWDLQLQJ�FHUWDLQ�PDWHULDOV�LV�DOZD\V�WKH�KLQGUDQFH�WR�UHVHDUFK��

�/LPLWHG�ODERUDWRU\�HTXLSPHQW��ILQDQFLDO�VXSSRUW��DQG�FRPPXQLFDWLRQ�ZLWK�RWKHU�
ODUJH�XQLYHUVLWLHV�DUH�DOO�PDMRU�REVWDFOHV��7KH�ODFN�RI�UHVHDUFK�SULRULWLHV�IRU�WKH�
UHJLRQ� WR� GLUHFWO\� VHUYH� WKLV� DUHD� LV� DOVR� DQ� REVWDFOH�� :H� PXVW� KDYH� D� VHULRXV�
PDQDJHPHQW�EDVHG�RQ�LPSURYLQJ�WKRVH�REVWDFOHV�DQG�WUHDWLQJ�WKHP��,W�EHFRPHV�D�
NLQG� RI� RSHQ� FRPPXQLFDWLRQ� EHWZHHQ� XQLYHUVLWLHV� DQG� WKH� IOH[LELOLW\� RI�
FRPPXQLFDWLRQ��SURYLGLQJ� WRROV��DQG�SURYLGLQJ� ILQDQFLDO�VXSSRUW� IRU�UHVHDUFK� LV�
DOZD\V�WKH�PDLQ�PRWLYDWLRQ��,I�WKH�WRROV�\RX�PHQWLRQHG�DUH�DYDLODEOH��WKH�XQLYHUVLW\�
KDV�VWDQGDUGV��WRROV��DQG�SODQV��EXW�QRWKLQJ�WDQJLEOH��

I� ([FHVVLYH� $GPLQLVWUDWLYH� 3URFHGXUH� �%XUHDXFUDF\�� ([FHVVLYH�

SURFHGXUH�ZKHQ�VHHNLQJ�WR�JHW�DSSURYDO�IRU�UHVHDUFK�VRPHWLPHV�VORZV�GRZQ�
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LQQRYDWLRQ�DV�LQGLFDWHG�E\�WKH�UHVSRQGHQW��5HVHDUFK�LV�QHHGHG�WR�LQQRYDWHG��

DQG�ODWH�RU�QRQH�DSSURYDO�RI�UHVHDUFK�PHDQV�ODWH�RU�QLO�LQQRYDWLRQ

³2I�FRXUVH��EXUHDXFUDF\�LQ�JHQHUDO�LV�UHTXLUHG�DQG�LV�YHU\�XVHIXO�ZLWK�WKH�VHTXHQFH�
RI� IXQFWLRQV�� HVSHFLDOO\� WKH� WUDQVIHU�RI� UHTXHVWV� IURP�RQH�GHSDUWPHQW� WR�DQRWKHU�
DGPLQLVWUDWLYH�OHYHO�RI�DQRWKHU�LV�WKHUHIRUH�YHU\�UHTXLUHG�DQG�DUUDQJHG�ZRUN��%XW�
SRVVLEOH�WR�FKDOOHQJH�WKH�LQQRYDWLRQ�RI�WKH�PHPEHU�LI�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�
LV�VLPSOLILHG�UDWKHU�WKDQ�FRQLFDO�LV�OHVV�LQ�WKH�EXUHDXFUDWLF�VHTXHQFH´

�$Q\�WUDQVDFWLRQ�PXVW�JR�WKURXJK�WKH�XVXDO�VWHSV�HYHQ�LI�LW�LV�FOHDU��WKH�KHDG�RI�WKH�
GHSDUWPHQW�WKHQ�WKH�DGPLQLVWUDWRU�DQG�WKH�DJHQW�VRPHWLPHV�UHDFK�WKH�PDQDJHU�DQG�
UHWXUQ�WKH�VDPH�OLQH�DOPRVW��

³5HGXFLQJ� EXUHDXFUDF\�� ZH� DUH� LQ� D� FRPSHWLWLYH� VWDJH� ZLWK� LQWHUQDWLRQDO�
XQLYHUVLWLHV��:H�GR�QRW�DOZD\V�UHJDUG�WKH�XQLYHUVLW\�DV�ORFDO�EXW�LQWHUQDWLRQDO��:H�
QHHG�WR�EH�G\QDPLF�ZLWK�HIIHFWLYH�FKDQJH��:LWK�9LVLRQ�������EDVHG�RQ�WKH�QHZ�SODQ��
IRU� WKH�\HDU������ZH�DUH�VWLOO� LQ�EXUHDXFUDF\�DQG�GHOD\�LQ�PDNLQJ�GHFLVLRQV�DQG�
GHOD\� LQ�DSSRLQWPHQWV�DQG�UHJXODWLRQV��$QG�FRQVLGHUDWLRQ�RI� WKLV� LV�SRVVLEOH� LI� LW�
FKDQJHG�WKDW�LW�LV�HPEDUNLQJ�RQ�WKH�SURFHVV�RI�FKDQJH�DQG�GHYHORSPHQW�´

�7KH�GLVWULEXWLRQ�RI�SRZHUV�DW�GLIIHUHQW�OHYHOV�LQ�WKH�VHQVH�PXVW�JLYH�VSHFLILF�SRZHUV�
DQG�FOHDU�WR�WKH�KHDG�RI�WKH�GHSDUWPHQW�DV�ZHOO�DV�WKH�'HDQ�EHFDXVH�QRZ�HYHU\WKLQJ�
LV�XS�WR�WKH�VHQLRU�PDQDJHPHQW�DQG�WDNH�WLPH��ZKDW�WKH�SRZHUV�RI�WKH�KHDG�RI�WKH�
'HSDUWPHQW�RI�WKH�VSHFLDO�DQG�WKH�'HDQ�EHFDXVH�WKH�KHDG�RI�WKH�GHSDUWPHQW�LV�FORVH�
WR�WKH�PHPEHUV�RI�WKH�IDFXOW\�DQG�WRXFK�WKHLU�QHHG�PRUH�WKDQ�RWKHUV�,W�KDV�DXWKRULW\��
)RU�H[DPSOH��LW�DGRSWV�FHUWDLQ�SURMHFWV�RU�DGRSWV�FHUWDLQ�FRQIHUHQFHV�RU�SXUFKDVHV�
VRPH�GHYLFHV�DQG�KDV�D�JUHDW�DXWKRULW\�LQ�WKH�ZRUN�

�7KH�XQLYHUVLW\�VXIIHUV�IURP�FHQWUDOL]DWLRQ��,�WKLQN�WKDW�WKLV�LV�LQ�DOO�XQLYHUVLWLHV���

�,QQRYDWLRQ� WKURXJK� WUDQVSDUHQF\� LQ� WKH� DGPLQLVWUDWLRQ� RI� WKH� XQLYHUVLW\� WR�
LQWURGXFH� DOO� WKH� FULWHULD� LQ� WKHLU� FKRLFHV� LQ� WKH� SULRULWLHV� RI� DWWHQGDQFH� DQG�
GHSDUWXUH� DQG� WRROV� DQG� DOO� UHJXODWLRQV� DQG� WRROV� DQG� LPSOHPHQWDWLRQ� DQG�
LPSOHPHQWDWLRQ� RI� DOO� WKH� GHSDUWPHQWV� EHFDXVH� XQIRUWXQDWHO\�ZH� KDYH� D� NLQG� RI�
FHQWUDO�PDQDJHPHQW�RI�WKH�XQLYHUVLW\�DOO�WKLQJV�WKDW�FUHDWH�IRJ�

J� 3UHVHQFH�RI�D�JRRG�DWPRVSKHUH� 5HVSRQGHQWV�EHOLHYH� WKH�VROH�GULYHU�RI�

LQQRYDWLRQ� LV� WKH� JHQHUDO� DWPRVSKHUH� RI� WKH� XQLYHUVLW\�� WKH\� EHOLHYH�

UHVHDUFKHUV�FDQQRW�EH�LQQRYDWLYH�LQ�D�WHQVH�HQYLURQPHQW�
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³,�EHOLHYH�WKDW�LW�LV�WKH�ILUVW�WKLQJ�LQ�WKH�LQQRYDWLRQ��7KH�IDFXOW\�PHPEHU��LI�KH�IHHOV�
D FRPIRUWDEOH�DWPRVSKHUH��DOO�WKLV�GULYHV�KLP�WR�ZDON�LQ�WKH�SDWK�RI�LQQRYDWLRQ�
DQG�EH LQQRYDWLYH�´

�)DLU�SROLF\�KHOSV�WR�KDYH�D�FRPIRUWDEOH�DWPRVSKHUH�IRU�WKH�IDFXOW\�PHPEHUV DQG�
,�WKLQN�LW�LV�WKH�QXPEHU�RQH�LQQRYDWLRQ�LQ�WKH�IDFXOW\�PHPEHU�LI�KH�IHOW�D�
FRPIRUWDEOH�DWPRVSKHUH�DOO�WKLV�GULYHV�KLP�WR�ZDON�LQ�WKH�ZD\�RI�LQQRYDWLRQ�DQG�
EH�LQQRYDWLYH��

K� 0DWHULDO�DQG�PRUDO�PRWLYDWLRQ� 0RWLYDWLRQ��PRUDO�DQG�PDWHULDO�ILQDQFH��

ZDV� SRLQWHG�ZDV� KLJKOLJKWHG� WR� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� LQQRYDWLRQ��

WKH\�EHOLHYH�WKLV�IDFWRU�LV�FUXFLDO�IRU�LQQRYDWLRQ�WR�WKULYH�LQ�WKHLU�UHVSHFWLYH�

XQLYHUVLW\�

³<HV��IRU�HYHU\RQH��VR�,�EHOLHYH�WKDW�WKH�PDWHULDO�PRWLYDWLRQ�LV�SURGXFWLYH��GR�
ZRUN�DQG ,¶OO�VXSSRUW�\RX´

��7KH�VHQVH�RI�FRQWLQXRXV�PRWLYDWLRQ�DQG�SRVLWLYH�ZLOO�EH�FUHDWLYH�LQ�WKH�ZRUN�
EHFDXVH�ZKHQ�KH�GRHV�DQ�H[FHOOHQW�MRE�DQG�JRRG�PXVW�JLYH�KLP�PRUDO�VXSSRUW�
VRPHWLPHV�EH�PRUDO�VXSSRUW�ZRUG�RU�OHWWHU�RI�WKDQNV�

L� ,QWHU�XQLYHUVLW\�FRRSHUDWLRQ� 7KLV�LV�DQRWKHU�IDFWRU�PHQWLRQHG�E\�RQH�RI�

WKH� UHVSRQGHQWV�� WKH\� EHOLHYH� FRRSHUDWLRQ� DQG� H[FKDQJH� RI� UHVRXUFHV�

�KXPDQ� DQG� PDWHULDO�� DPRQJVW� XQLYHUVLW\� FDQ� VLJQLILFDQWO\� ERRVW�

LQQRYDWLRQ�

�&RRSHUDWLRQ� EHWZHHQ� WKH� RWKHU� XQLYHUVLWLHV� LV� LPSRUWDQW� EHFDXVH� WKH\� KDYH�
H[SHULHQFHV� DQG� ODERUDWRULHV� ZH� QHHG� WR� EHQHILW� IURP� WKHP� DQG� RI� FRXUVH�
FRRSHUDWLRQ� ZLWK� LQGXVWU\� DV� ZHOO� DV� ZH� NQRZ� WKH� SUREOHPV� DQG� RXU� UHVHDUFK�
SURGXFWV�DUH�LQ�WKH�LQWHUHVW�RI�VRFLHW\�DQG�WKH�SUREOHPV�WKDW�H[LVW�LQ�WKH�LQGXVWU\�
WKHVH�DUH�WKH�PRVW�LPSRUWDQW�WKLQJV�IRU�H[FHOOHQFH��

�7KH� ODFN� RI� OLQNDJH� DQG� FRRSHUDWLRQ� ZLWK� WKH� SRZHUIXO� IRUFHV� JUHDWO\� ZHDNHQ�
HYHU\WKLQJ�ZLWKLQ�WKH�XQLYHUVLWLHV�DW�WKH�HQG�RI�WKH�ZRUN��ZKHWKHU�PLOLWDU\��KHDOWK��
HGXFDWLRQDO� RU� LQGXVWULDO� ZRUN�� WKHUH� PXVW� EH� NQRZOHGJH� DQG� SDUWLFLSDWLRQ� LQ�
LQIRUPDWLRQ� DQG� FRQVWUXFWLYH� FULWLFLVP� EHWZHHQ� WKH� XQLYHUVLW\� DQG� WKHVH�
JRYHUQPHQW�DJHQFLHV��

�7KHUH�VKRXOG�EH�VRPH�VRUW�RI�RSHQ�FRPPXQLFDWLRQ�EHWZHHQ�WKH�XQLYHUVLWLHV�DQG�
WKH�IOH[LELOLW\�RI�FRPPXQLFDWLRQ�

�&RRSHUDWLRQ� EHWZHHQ� WKH� RWKHU� XQLYHUVLWLHV� LV� LPSRUWDQW� EHFDXVH� WKH\� KDYH�
H[SHULHQFHV� DQG� ODERUDWRULHV� ZH� QHHG� WR� EHQHILW� IURP� WKHP� DQG� RI� FRXUVH�
FRRSHUDWLRQ� ZLWK� LQGXVWU\� DV� ZHOO� DV� ZH� NQRZ� WKH� SUREOHPV� DQG� RXU� UHVHDUFK�
SURGXFWV�DUH�LQ�WKH�LQWHUHVW�RI�VRFLHW\�
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�,QQRYDWLRQ� WKURXJK� VFLHQWLILF� DQG� H[WHUQDO� FRPPXQLFDWLRQ�PHDQV� YLVLWLQJ� RWKHU�
XQLYHUVLWLHV�DQG�FRPSHWLQJ�ZLWK�WKHP�RQ�VFLHQWLILF�UHVHDUFK�WR�VXSSRUW�WKH�FDXVH�RI�
LQQRYDWLRQ��EXW�WKLV�XQLYHUVLW\�LV�DOPRVW�FORVHG���

M� $OORFDWH�H[WUD�WLPH�IRU�UHVHDUFK� PDMRULW\�RI� WKH�UHVSRQGHQWV�GHFU\� WKH�

XQDYDLODELOLW\� RI� WLPH� IRU� UHVHDUFK�� WKLV� XQDYDLODELOLW\� LV� DV� UHVXOW� RI� WKH�

DGPLQLVWUDWLYH�SRVLWLRQV�KHOG�E\�WKH�UHVSRQGHQWV��7KH\�EHOLHYH�DOORFDWLQJ�D�

VSHFLDO� WLPH�IRU� WKHP�LQ� WKH�VFKRRO�FXUULFXOXP�IRU�UHVHDUFK�DORQH��ZRXOG�

VLJQLILFDQWO\�LQFUHDVH�WKHLU�LQQRYDWLYHQHVV�

³,�VLW�RQ�WKH�FRPSXWHU�PRUH�WKDQ�P\�VOHHS��PRUH�WKDQ�,�VLW�TXLHW��DQG�UHDG�ERRNV��,�
ORYH�WR�UHDG�WKH�ERRNV�RI�P\�OLEUDU\�VR�PXFK��,�ORYH�WR�UHDG�WKHP��EXW�DOO�WKH�WLPH�
,
P�VLWWLQJ�RQ�WKH�FRPSXWHU�WR�ZRUN�´

�0RVW�RI�WKH�WLPH�LV�GLUHFWHG�WR�WHDFKLQJ�DQG�WKH�ZRUN�RI�TXDOLW\�DQG�WLPH�LV�VKRUW�
IRU�VFLHQWLILF�UHVHDUFK��DQG�PD\�EH�WKH�QXPEHU�RI�IDFXOW\�PHPEHUV�IHZ�(DFK�
VSHFLDOL]DWLRQ�PD\�EH�RQO\�RQH�GRFWRU�WKHQ�WKH�UHVHDUFK�ILHOG�LV�D�OLWWOH�QDUURZHU�

³5HGXFLQJ�WKH�WHDFKLQJ�EXUGHQ�RI�UHVHDUFK�DFWLYLVWV�1RW�DOO�WHDFKHUV�DUH�UHVHDUFK�
DFWLYLVWV��,�VD\�WKDW�LQ�D�SODFH�LQ�WKH�ZRUOG�ZH�GLVWLQJXLVK�DFWLYLVWV�DQG�UHGXFH�WKH�
EXUGHQ�RI�WHDFKLQJ�WR�KDYH�PRUH�KRXUV�IRU�VFLHQWLILF�UHVHDUFK�DQG�WKLV�LV�GRQH�LQ�
RWKHU�XQLYHUVLWLHV�´

�7R�HQFRXUDJH�UHVHDUFK��D�IDFXOW\�PHPEHU�VKRXOG�JLYH�WZR�IXOO�WLPH�GD\V�HDFK�
ZHHN�IRU�VFLHQWLILF�UHVHDUFK�DQG�HQG�RI�WHUP�DVVHVVPHQW�RI�\RXU�UHVHDUFK�ZRUN�

�,�WKLQN�LQQRYDWLRQ�KDV�WR�EH�D�IXOO�WLPH�SHUVRQ�WR�FUHDWH��LW�LV�QHFHVVDU\�WR�DOORZ�
PRUH�WLPH�IRU�WKH�IDFXOW\�PHPEHU�

�,�DP�DQ�DGPLQLVWUDWRU�DW�WKH�XQLYHUVLW\�DQG�QRW�WKH�VXEMHFW�RI�WHDFKLQJ�RQO\��7KH�
IDFWRU�RI�WLPH�LV�YHU\�GLIILFXOW��DQG�WKLV�FDQ�EH�WKH�PDMRULW\�KHUH��7KH�PDQDJHPHQW�
RI�WKH�WLPH�IDFWRU�QHHGV�D�VWURQJ�PDQDJHPHQW��,W�DIIHFWV�JUHDWO\�WKH�SHUIRUPDQFH�
RI�WKH�LQGLYLGXDO���

�,
P�D�UHVHDUFKHU�ZKR�GRHV�QRW�QHHG�DQ\�VXSSRUW��RWKHU�WKDQ�WLPH��7LPH�LV�YHU\�
LPSRUWDQW��7LPH�LV�WKH�ELJJHVW�REVWDFOH��,�PHDQ��,�KDYH�GR]HQV�RI�ZRQGHUIXO�
UHVHDUFK��EXW�,�GR�QRW�KDYH�WLPH��

³2XU�SUREOHP�LV�WKDW����KRXUV�DUH�GLYLGHG�EHWZHHQ�RXU�DGPLQLVWUDWLYH�ZRUN�DW�
FROOHJH��7HDFKLQJ��SDUHQWLQJ��IDPLO\��WUDYHOLQJ�EHWZHHQ�KRXVH�DQG�ZRUN��DOO�RI�
ZKLFK�DIIHFW�WKH�ILHOG�RI�UHVHDUFK�H[SOLFLWO\´

N� ,3�ULJKW��6RPH�UHVSRQGHQWV FRPSODLQHG�DERXW�WKH�SURFHVV�RI�DGRSWLQJ�
SURSHUW\�ULJKWV��DV�VRPH�VXIIHUHG�IURP�XQLYHUVLW\�LQYROYHPHQW�RU�WKH�
VXSSRUWLQJ�FRPSDQLHV�IRU�LQQRYDWLRQ
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³:H�KDYH�LQWHOOHFWXDO�ULJKWV�RSHQO\�YLRODWHG�LQ�8QLYHUVLW\�RU�LQ�WKH�H[WHUQDO�
ERGLHV��ZH�ILQG�WKH�UHVHDUFK�DQG�PHVVDJHV�DQG�LQLWLDWLYHV��SURMHFWV�DQG�SURJUDPV�
DQG�ZRUN�RQ�WKHP�IRU�YHU\�ORQJ�SHULRGV��EXW�XQIRUWXQDWHO\�ULJKWV�DUH�QRW�
SUHVHUYHG´

³:H�KDYH�PDWHULDO�VXSSRUW�DQG�D�FRPSDQ\��ZKLFK�ZDV�D�SULYDWH�VHFWRU�ZLWKLQ�WKH�
XQLYHUVLW\��LW�LV�FRPSDQ\�SULYDWH�VHFWRU�IROORZ�WKH�XQLYHUVLW\�LI�DQ\RQH�KDV�D�
SURMHFW�SUHVHQWHG�WR�WKHP�DV�WKH\�VWXG\�DQG�UHVROYH�VRPHWKLQJ�VLPLODU�EXVLQHVV�
$IWHU�ZKDW�WKH\�WHDFK��WKH\�VD\�WKLV�LV�D�SURPLVLQJ�SURGXFW�WKDW�ZH�ZLOO�VXSSRUW�LI�
:H�ZLOO�EH�SDUWQHUV�ZLWK�\RX�´

/� /LEUDU\� 5HVSRQGHQWV�UHTXHVWHG�WKDW�WKH�OLEUDU\�RI�WKH�XQLYHUVLW\�EH�RSHQ�
���KRXUV�RU�DW�OHDVW�WR�WKH�HQG�RI�WKH�QLJKW�VR�WKDW�WKH\�FDQ�EHQHILW�IURP�LW�
DV�PXFK�DV�SRVVLEOH

³,�ZDQW�WKH�XQLYHUVLW\�RSHQ����KRXUV��VR�,�GR�PHDQ�DW�OHDVW�XQWLO����SP�³

³,W�LV�SRVVLEOH�WR�H[WHQG�WKH�VFKRRO�GD\�WR�ODWH�KRXUV��7KLV�LV�SRVVLEOH�JLYHQ�WKH�
RSSRUWXQLW\�IRU�VWXGHQWV�WR�EH�LQ�WKH�XQLYHUVLW\�FDPSXV��)RU�H[DPSOH��WKH�
HVWDEOLVKPHQW�RI�FHQWHUV�LQVLGH�RU�RXWVLGH�WKH�FROOHJHV��ZKLFK�PHDQV�D�SK\VLFDO�
HQYLURQPHQW�WKDW�HQFRXUDJHV�LQQRYDWLRQ�LQ�WHUPV�RI�FRPPXQLFDWLRQ�ZLWK�WKH�
RXWVLGH�ZRUOG��$�XQLILHG�XQLYHUVLW\�FDQ�EH�PRUH�HIIHFWLYH��

5HODWLRQDO�FDSLWDO

D� 3URSHU�FRPPXQLFDWLRQ�DQG�WHDPZRUN�DPRQJVW�UHVHDUFK�VWDNHKROGHUV�

,QQRYDWLRQ� FDQ� EH� LPSURYHG� WKURXJK� SURSHU� FRPPXQLFDWLRQ� DPRQJVW�

UHVHDUFK� VWDNHKROGHUV� �UHVHDUFKHU�V��� FROOHDJXHV�� SURIHVVRUV�� UHVHDUFK�

DVVLVWDQWV� HWF���� 3URSHU� FRPPXQLFDWLRQ� ELUWK� WKH� KDVW\� DQG� WLPHO\�

GHYHORSPHQW�RI�QHZ�LGHDV�WKDW�ZRXOG�IRUP�WKH�EHGURFN�IRU�LQQRYDWLRQ�

³)LUVW�RI�DOO��WHDP�ZRUN�DV�RQH�KDQG��VKDUHG�LGHDV��ZRUNVKRSV�DQG�KHOS�ZLWK�RWKHU
VHFWLRQV�RSHQ�XS�D�ZLGHU�ILHOG�RI�UHVHDUFK��ZKHQHYHU�WKH�RSSRUWXQLWLHV�DUH�JUHDWHU��
QHZ LGHDV��VWURQJ�UHVHDUFKHV��KRQHVW�LQWHQWLRQ�DQG�D�FRPPRQ�JRDO�DOO�WKHVH�SRXU�
LQ�WKH�EHQHILW RI�WKH�UHVHDUFK�VXFFHVV�´

E� (TXDOLW\�RI�JHQGHU�WKH�DERXW�JUDE�RSSRUWXQLWLHV�WR�SURPRWH�UHVHDUFK��
UHVSRQGHQWV�QRWHG� WKDW�ZRPHQ�KDYH� UHVXOWV�\LHOGHG�D� VLJQLILFDQW�SRVLWLYH�
LPSDFW�RQ�LQQRYDWLRQ��WKHUHIRUH��WKLV�KHOSV�LQQRYDWLRQ�

³ ,�H[SHFW�WKH�UROH�RI�ZRPHQ�LV�HIIHFWLYH�DW�WKLV�WLPH��YHU\�JUHDW�FRRSHUDWLRQ�EHWZHHQ
PDOH� DQG� IHPDOH� FROOHDJXHV�� DOO� WKH� FRRSHUDWLRQ� LV� HIIHFWLYH�� FRQVWUXFWLYH�� ZH�
UHFHQWO\ GLVFRYHUHG� WKDW�ZRPHQ�GHVSLWH� WKHLU�PXOWLSOH� FRQFHUQV��$OODK�$OPLJKW\�
HQDEOHG�WKHP�WR�GR VHYHUDO�WKLQJV�DW�WKH�VDPH�WLPH��IRU�H[DPSOH��,�FDQQRW�WDON�RQ�
WKH�SKRQH�DQG�ZULWH�LQ�WKH SDSHU��,�PHDQ�WKDW�,I�ZH�OHDYH�WKH�ILHOG�IRU�ZRPHQ�WR�
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FRRSHUDWH�ZLWK�PHQ�WKHUH�ZLOO�EH�D YHU\�ODUJH�SURGXFWLYLW\�DQG�$OODK�NQRZV�ZKDW�
LV�WKH�EHVW�´

³7KH�PDOH�VHFWLRQ�LV�PRUH�DEOH�WR�VHL]H�RSSRUWXQLWLHV�EHFDXVH�WKH�GHSDUWPHQWV�
DUH�PDQDJHG�E\�PHQ��WKH�VXSSRUW�JRHV�WR�PHQ�´

³:KHQ�ZH�VHH�WKH�UHVHDUFKHV�RI�WKH�XQLYHUVLW\�DQG�WKH�UHVHDUFK�RI�RXU�FROOHJH�
VSHFLILFDOO\��WKH�PDQ�VHFWLRQ�LV�LQ�WKH�VN\�DQG�ZH�DUH�ORZ�´

F� 1HHG�DSSUHFLDWLRQ��5HVSRQGHQWV�HPSKDVL]HG�WKHLU VWURQJ�QHHG�IRU�
DSSUHFLDWLRQ�DQG�PRUDO�VXSSRUW�IURP�PDQDJHPHQW

³7KH�DSSUHFLDWLRQ��WKH�DSSUHFLDWLRQ��WKH�DSSUHFLDWLRQ��DQG�SXW�XQGHU�LW����OLQHV��
WKH�ILQDQFLDO�LV�QHFHVVDU\��EXW�,�PHDQ�WKH�SURIHVVRU�LV�OLNH�VRPHRQH�DW�WKH�HQG�ZKR�
VD\V�WKDQN�\RX�,�VZHDU�\RX�ZHUH�GRLQJ�DQ�HIIRUW�,�PHDQ�WKH�DSSUHFLDWLRQ�LV�YHU\�
LPSRUWDQW�QRW�WDONLQJ�DERXW�WKH�ILQDQFLDO�HVWLPDWH�,�PHDQ�WKH�ILQDQFLDO�HVWLPDWH�LV�
QLFH�QR�RQH�KDWHV�PRQH\�EXW�$OVR�WKH�PRUDO�DSSUHFLDWLRQ�LV�YHU\�LPSRUWDQW�´

³7R�EH�LQQRYDWLYH�WKDW�ZKHQ�\RX�ILQG�VXSSRUW�DQG�DSSUHFLDWLRQ´

³7KH�QXPEHU�RQH�PRVW�LPSRUWDQW�WKLQJ�HVWLPDWHV��WKH�HVWLPDWH�WR�IHHO�WKDW�LQ�WKH�
HVWLPDWHG�SODFH´

³:H�PD\�QRW�JLYH�WKHP�PRQH\��EXW�JLYH�KLP�WKH�DSSUHFLDWLRQ�IRU�WKH�IDFXOW\�VXFK�
DV�ZKDW�LV�\RXU�RSLQLRQ�DQG�GLVFXVV�WKHP�DQG�PHHW�WKHP�HYHU\�VHPHVWHU�DQG�IHHO�
WKDW�KLV�KHU�LGHDV�DUH�HVWLPDWHG´

G� 1HHG�HDVH�RI�FRPPXQLFDWLRQ�ZLWK�WRS�OHDGHUVKLS�

�<HV��ZH�QHHG�ZLQGRZV�WR�EH�RSHQ�EHWZHHQ�WKH�IDFXOW\�DQG�WKH�WRS�OHDGHUVKLS�
GLUHFWO\��7KH�FKDQQHOV�RI�FRPPXQLFDWLRQ�DUH�DYDLODEOH��7KH�VLWH�RI�WKH�
DGPLQLVWUDWLRQ�RI�FRPPXQLFDWLRQ�DQG�PHVVDJHV�FRPH�WR�DOPRVW�KXQGUHGV�RI�
PHVVDJHV�D�ZHHN�EXW�GR�QRW�UHDG�LW�LPSRVVLEOH��:H�QHHG�WR�EH�ILOWHUHG�DQG�
FDWHJRUL]HG�DW�WKH�HQG�RI�WKH�GD\�RU�ZHHN�DQG�VKRZ�LGHDV�DQG�VXJJHVWLRQV�DQG�D�
PHHWLQJ�ZLWK�WKH�RZQHU�RI�WKH�LGHD�RU�VXJJHVWLRQ��

H� +HOS� IURP�FROOHDJXHV� +HOS� IURP�FROOHDJXHV� LV� FUXFLDO� IRU� LQQRYDWLRQ� DV�

SRLQWHG�RXW�E\�WKH�UHVSRQGHQWV��WKH\�EHOLHYH�WKHLU�VXFFHVV�LQ�UHVHDUFK�ZDV�DV�D�

UHVXOW�RI�WKH�DVVLVWDQFH�WKH\�JRW�IURP�WKHLU�FROOHDJXHV�

³LV�WKH�KHOS�RI�P\�FROOHDJXHV�DV�ZHOO�DV�VRPH�JUDGXDWH�VWXGHQWV�HDFK�RQH�KDV�D�UROH�
WR�SOD\�DQG�WKH�EHQHILW��ZH�DOO�EHQHILWHG�IURP�HDFK�RWKHU�´

�6KDULQJ� LQIRUPDWLRQ� ZLWK� FROOHDJXHV� LV� YHU\� XVHIXO�� HYHQ� LI� D� SHUVRQ� KDV� D�
GRFWRUDWH��HYHU\�LQGLYLGXDO�LV�VXFFHVVIXO�LQ�KLV�ILHOG�RI�VSHFLDOL]DWLRQ��:H�VWLOO�OHDUQ�
IURP�DQ\RQH�LQ�DQ\�VSHFLDOW\�
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�,I� \RX� KDYH� JRRG� LQIRUPDWLRQ� \RX� QHHG� WR� SXEOLVK� LW� ZLWK� KHOS�� E\� IDFLOLWDWLQJ�
REVWDFOHV��FRRSHUDWLQJ�ZLWK�FROOHDJXHV��OHDYLQJ�GLVSXWHV�DQG�KDUDVVPHQW�

�$OO�WKH�PHPEHUV�KHUH�DUH�FRRSHUDWLQJ�EXW�ZH�QHHG�PRUH´

�7HDP�ZRUN��RQH�KDQG��VKDUHG�LGHDV��ZRUNVKRSV�DQG�DVVLVWDQFH�ZLWK�WKH�UHVW�RI�WKH�
VHFWLRQV�RSHQ�XS�D�ZLGHU�ILHOG�RI�UHVHDUFK��DOO�WKH�RSSRUWXQLWLHV�ZHUH�JUHDWHU��WKH�
LGHDV�ZHUH�QHZ�DQG�WKH�UHVHDUFK�ZDV�VWURQJHU��WKH�VLQFHUH�LQWHQWLRQ�DQG�WKH�VLQJOH�
JRDO�DOO�FRQWULEXWH�WR�WKH�VXFFHVV�RI�WKH�UHVHDUFK��

+XPDQ�&DSLWDO

D� 6HOI�OHDUQLQJ�LV�FUXFLDO� ,QQRYDWLRQ�LV�RQO\�SRVVLEOH�LI�WKH�UHVHDUFKHU�DV�D�

SHUVRQDO�PRWLYDWLRQ�WR�NHHS�OHDUQLQJ��

�)RFXV�RQ�WKH�VDPH�UHVHDUFKHU��ZKDW�GLG�\RX�GR�WR�HOHYDWH�\RXUVHOI"�(YHU\WKLQJ�
SURYLGHG�E\�XQLYHUVLWLHV�LI�QRW�WKH�VDPH�SHUVRQ�KDV�WKH�HQWKXVLDVP�DQG�PRWLYDWLRQ�
ZLOO QRW�EHQHILW���

³7KH�SURFHVV�RI�LQQRYDWLRQ�EHORQJV�WR�WKH�SHUVRQ�KLPVHOI�DQG�LV�FRQYLQFHG�WKDW�WKLV�
LV� D� PHVVDJH� RI� KLV� PLVVLRQ� WR� UHVHDUFK� DQG� GHYHORS� QHZ� DUHDV� ZLWK� KLV�
VSHFLDOL]DWLRQ�DOZD\V�EH�LQWHUHVWHG�DQG�WKLV�LQWHUHVW�WR�KLV�FUHDWLYH´

� 7KH�KXPDQ�LV�D�VHOI�VHUYLQJ�DQG�VD\V�,�H[LVW�DQG�PDUNHW� IRU�KLPVHOI�PXVW�KDYH�
H[SHULHQFH�DQG�LQWHUSHUVRQDO�VNLOOV�SDWLHQFH�DQG�HQGXUDQFH�DQG�WKH�VNLOO�RI�SUREOHP�
VROYLQJ��PHDQLQJ�LQ�SHUVRQDOLW\�WUDLWV�DQG�EH�D�QHXWUDO�SHUVRQ��

�&RQWLQXH�WKH�SURFHVV�RI�VHOI�PRWLYDWLRQ WR�EH�PRUH�SURGXFWLYH�DQG�UHODWHG�WR�WKLQJV�
LQ�WKH�XQLYHUVLW\�

E� &ODULW\� RI� PLQG� 7KLV� LV� DOVR� VHHQ� DV� DQ� HVVHQWLDO� WRRO� IRU� LQQRYDWLRQ��

UHVSRQGHQWV� EHOLHYH� DQ\� VFKRODU� ORRNLQJ� WR� LQQRYDWH� PXVW� HQJXOI�

KLPVHOI�KHUVHOI�ZLWK�WKH�WDVN�DQG�QRW�RFFXS\�KLV�KHU�PLQG�ZLWK�RWKHU�WKLQJV�

� &ODULW\�RI�PLQG��FRQVWDQW�VHDUFK��FRQVWDQW�UHDGLQJ�

� VRPH�VRFLDO�FRQGLWLRQV��LQFOXGLQJ�IDPLO\�FRQGLWLRQV�DQG�IUHTXHQW�WUDYHO�WLPH��LW�
RFFXSLHV�WLPH�DQG�RFFXSLHV�VSDFH�LQ�PLQG�

³7LPH���EHFDXVH�DW�WKH�HQG�KH�KDV����KRXUV�,�ZLVK�KH�KDV����KRXUV�DQG�WKH�UHDO�
UHTXLUHPHQWV� LV� YHU\�PDQ\� WKDW� KH�ZRUNV� LQ� WKH� FRPPXQLWLHV� DQG� KH� VHUYHV� WKH�
VWXGHQW�DQG�KH�LV�SHUIHFW�DV�D�XQLYHUVLW\�SURIHVVRU��WKH�WUXWK�LV�YHU\�GLIILFXOW��,�KDYH�
IOH[LELOLW\�EHFDXVH�P\�NLGV�DUH�DOUHDG\�LQ�WKH�XQLYHUVLW\�VWDJH�EXW�EHIRUH�WKDW�,�ZDV�
VXIIHULQJ�EHIRUH�WKDW�,�VHH�SURIHVVRUV�RI�WKH�XQLYHUVLW\�ZKR�KDYH�WKH�UHTXLUHPHQWV�
RI�D�KRXVH�DQG�VXFK�LV�YHU\�KDUG�IRU�WKHP�´
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F� ,PSURYH� VRFLDO� QHWZRUN WR� HQKDQFH� UHVHDUFK� FRRSHUDWLRQ� 7KH�

UHVHDUFKHU�PXVW�EH�ZLOOLQJ�WR�LPSURYH�VRFLDO�UHODWLRQVKLS�ZLWK�FROOHDJXHV�

DQG�SURIHVVRUV�IRU�WKH�SXUSRVH�RI�LQWHOOHFWXDO�FRRSHUDWLRQ�

³2QH� LV� VXUH� WR� EHQHILW� IURP� KLV� FROOHDJXHV� DQG� GHYHORS� KLPVHOI� HLWKHU� IURP�
FROOHDJXHV�RU�VHOI�KHOS��ERWK�LQ�WKH�SUHVHQFH�RI�FRXUVHV�RU�UHDGLQJ´

�0\�FROOHDJXHV�DGYLVHG�PH�WR�SDUWLFLSDWH�LQ�D�0DVWHU
V�DQG�3K'�WKHVLV�IRU�VRPH�
VWXGHQWV� VR� WKDW� WKH� IDFXOW\� PHPEHU� LV� LQYROYHG� LQ� WKH� DFDGHPLF� DQG� UHVHDUFK�
SURFHVV��,W�GHSHQGV�RQ�WKH�SHUVRQ�WR�EH�LQWHUDFWLQJ�ZLWK�WKRVH�ZKR�DUH�H[SHULHQFHG�
WR�DGDSW�WR�WKH�UHVHDUFK�ZRUN�

�,�FRQVXOW�P\�FROOHDJXHV�ZKHQ�,�WHDFK�D�QHZ�VXEMHFW�DV�ZHOO�DV�LQ�VXSHUYLVLQJ�VRPH�
PDVWHU
V�OHWWHUV�,�DVN�H[SHULHQFHG�SHRSOH�WR�EHQHILW�IURP�WKHP�

�:H� ZRUN� WRJHWKHU� DQG� FRRSHUDWH� ZLWK� HDFK� RWKHU� DQG� HDFK� RQH� VKDUH� KLV�
H[SHULHQFH�DQG�HGXFDWLRQDO�OHYHO�ZLWK�RWKHUV�DQG�EHQHILW�IURP�HDFK�RWKHU�

)LQDQFH�&DSLWDO

$� 5HVHDUFK�FDQ�EH�LPSURYHG�ZLWK�ILQDQFLDO�VXSSRUW

%� ILQDQFLDO�6XSSRUW�PXVW�EH�JLYHQ�WR�UHVSRQGHQWV

0DMRULW\�RI�WKH�UHVSRQGHQWV�FRPSODLQHG�DERXW�IXQGLQJ��DQG�WKH\�FRPSODLQHG�

WKDW�WKLV�KDV�D�QHJDWLYH�LPSDFW�RQ�LQQRYDWLRQ��,W�LV�ZRUWK\�WR�QRWH�WKDW�WKHUH�

DUH� VRPH� H[LVWLQJ� GLIIHUHQFHV� LQ� WKHLU� FRPSODLQWV� RQ� ILQDQFH�� 6RPH�

UHVHDUFKHUV�GR�QRW�JHW�DQ\�IRUP�RI�IXQGLQJ�ZKLOH�VRPH�JHW�IXQGLQJ��KRZHYHU��

YHU\� LQDGHTXDWH�� 6RPH� DOVR� FRPSODLQHG� WKDW� WKH� EXUHDXFUDF\� LQYROYHG� LQ�

DSSO\LQJ� IRU� UHVHDUFK� JUDQWV� LV� GLVFRXUDJLQJ� DQG� FRPSOH[�� *HQHUDOO\�� DOO�

UHVSRQGHQWV� DJUHH� WKDW� ILQDQFH� KDV� D� KXJH� LPSDFW� RQ� WKHLU� LQQRYDWLYHQHVV��

*HQHUDOO\�� IXQGLQJ� DIIHFWV� WKH� VWUXFWXUDO� FDSLWDO� RI� JHWWLQJ� WKH� QHHGHG�

UHVRXUFHV�QHFHVVDU\�IRU�UHVHDUFK�

�&HUWDLQO\��WKHUH�DUH�ILQDQFLDO�GLIILFXOWLHV��PRVW�RI�WKH�UHVHDUFK�,�KDYH�GRQH�ZDV�DW�
D� SHUVRQDO� FRVW� DQG�QRW�ZLWK� ILQDQFLDO� VXSSRUW� IURP� WKH� XQLYHUVLW\�� 7KHUH� LV�� RI�
FRXUVH��WKH�DFW�WKDW�WKH�8QLYHUVLW\�LV�DOORFDWLQJ�D�FHUWDLQ�DPRXQW�IRU�UHVHDUFK��EXW�
,�KDYH�QRW�KDG�WKH�RSSRUWXQLW\�WR�JHW�LW�DQG�EHQHILW�IURP�LW��

�<HV��WKHUH�LV�IXQGLQJ�EXW�DIWHU�\RX�SXEOLVK��+RZ�\RX�ZLOO�SXEOLVK�ZKHQ�\RX�GRQ¶W�
KDYH�ZRUN"�$QG�KRZ�\RX�ZLOO�ZRUN�ZKHQ�\RX�GRQ¶W�KDYH IXQGV"�



ϲϭ

�+RQHVWO\�� WKH� 8QLYHUVLW\� KDV� EHJXQ� D� JUHDW� GHYHORSPHQW� DQG� YHU\� PXFK� WR�
HQFRXUDJH� LQQRYDWLRQ�� EXW� IRU� VFLHQWLILF� UHVHDUFK�� ZH� IDFH� WKH� SRYHUW\� RI� VRPH�
GHYLFHV��DQG�ZLOO�EH�SURYLGHG�LQ�WKH�QHDU�IXWXUH��

�LV�YHU\�OLWWOH��DQG�YHU\�OLWWOH�LV�QRW�YHU\�IUDQN��DQG�WKLV�LV�D�SUREOHP��(VSHFLDOO\�QRZ��
DOO�WKH�UHVHDUFK�ZH�DUH�ZRUNLQJ�RQ�LV�,6,�PHDQV�LQ�WKH�DUHDV�RI�H[FHOOHQFH��ZKLFK�
GR�QRW�DFFHSW�DQ\�PDJD]LQH�HYHQ�LI�WKH�FRXUW�LV�JOREDO���

�ODFN�RI�ILQDQFLDO�VXSSRUW�IRU�UHVHDUFK�

��ILQDQFLDO�VXSSRUW�LV�JUHDWHU�IRU�UHVHDUFK��PHDQV�PRUH�ILQDQFLDO�VXSSRUW�DQG�OHVV�
URXWLQH��PHDQLQJ�LI�\RX�JR�RQ�D�VHDUFK�DQG�ZDLW�IRU�D�\HDU��DIWHU�WKH�\HDU�UHVSRQGV�
WR�\RX�SRVLWLYHO\�RU�H[LOH��,W�LV�SRVVLEOH�WKDW KH�ZLOO�QRW�EH�DEOH�WR�WDNH�KLV�DJH��,I�ZH�
ZDONHG�WKURXJK�WKLV�SDWK��KH�ZRXOG�EH�WKH�NLOOHU�RI�LQQRYDWLRQ��

�7KH�XQLYHUVLW\�QHHGV�VRPH�NLQG�RI�WUDQVSDUHQF\�DQG�ILQDQFLDO�VXSSRUW�WR�DFKLHYH�
WKH�JRDOV�RI�WKH�XQLYHUVLW\�

&� 3ULYDWH�FRPSDQ\�SDUWQHUVKLS

��,�ZDQW�WR�UHDFK�ODUJH�FRPSDQLHV�RU�ELJ�EDQNV�DQG�ZH�GR�MRLQW�UHVHDUFK�WR�VHUYH�
WKHP�WR�D�JUHDW�H[WHQW�DQG�VHUYH�WKH�FRPPXQLW\�DOVR�WKURXJK�WKH�UHVHDUFK�LQ�WKH�
VHQVH�RI�LQWHJUDWLRQ�EHWZHHQ�FRPSDQLHV�DQG�XQLYHUVLWLHV�,�DP�D�UHVHDUFKHU�LQYHQWHG�
VRPHWKLQJ�DQG�\RX�DV�D�FRPSDQ\�\RX�KDYH�D�SUREOHP��ZKDW�\RX�SURSRVH�RQ�\RXU�
SUREOHP� DQG� ZH� VWXG\� DQG� UHVHDUFK� DQG� GHYHORS� VROXWLRQV� WKURXJK� VFLHQWLILF�
UHVHDUFK�

*RYHUQPHQW�,&�3ROLFLHV�

$� 6DODU\�LQFUHDVH�ZRXOG�ERRVW�LQQRYDWLRQ

³7KH�EDVLF�VDODU\�LQ�KLJKHU�HGXFDWLRQ�LV�YHU\�ORZ�FRPSDUHG�WR�RWKHU�VHFWRUV��DQG�
WKH�EXON�RI�RXU�VDODULHV�DUH�WKH�DOORZDQFHV��+RZHYHU��WKHVH�DOORZDQFHV�DUH�QRW�SDLG�
GXULQJ� UHWLUHPHQW�� DQG� WKLV� DIIHFWV� YHU\� VLJQLILFDQWO\� DIWHU� WKH� UHWLUHPHQW� RI� WKH�
IDFXOW\�PHPEHU��7KH�EDVLF�VDODU\�LV�ZHDN´

%��*RYHUQPHQW�SURYLVLRQ�IRU�LQQRYDWRUV� *HQHUDOO\��WKHUH�LV�QRW�LWHP�

LQWHUHVW�WR�LQQRYDWRU�E\�02(

³7KH�PLQLVWU\
V�LQVWUXFWLRQ�RQ�HGXFDWLRQ�KDV�QR�FODXVH�RQ�ZKHWKHU�D�SHUVRQ�KDV�
LQYHQWHG�VRPHWKLQJ��QH[W�\HDU�ZLOO�UHGXFH�WKH�WHDFKLQJ�EXUGHQ�WR�KDOI��7KHUH�LV�QR�
VFLHQWLILF�OLPLW�WR�EH�SUHFLVH��<RX�GR�QRW�ILQG�D�VSHFLILF�LWHP�LQWHUHVWHG�LQ�WKH�
LQQRYDWRU�´

&��(YDOXDWLQJ�DQG�DGMXVWLQJ�JRYHUQPHQW�SURFHGXUHV� *HQHUDOO\��WKH�

LPSDFW� RI� JRYHUQPHQW� RQ� LQQRYDWLRQ� LV� GLUHFWO\� VWDWHG� LQ� WKH� GDWD��

+RZHYHU�� D� UHVSRQGHQW� SRLQWHG� RXW� WKDW� WKH� FRPSOH[LW\� RI� REWDLQLQJ�
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UHVHDUFK�DSSURYDO�DQG�UHVHDUFK�JUDQWV�LV�D�UHVXOW�RI�WKH�SROLFLHV�FUHDWHG�

E\�WKH�JRYHUQPHQW��PLQLVWU\���WKLV�XQLYHUVLW\�LV�PDQGDWHG�WR�IROORZ�WKLV�

SURFHGXUH��WKHUHIRUH�VORZLQJ�GRZQ�LQQRYDWLRQ�DV�HDUOLHU�VWDWHG�

�6RPH�JRYHUQPHQW�SURFHGXUHV�PD\�DIIHFW�WKH�VSHHG�RI�WDNLQJ�WKH�SURFHGXUHV��7KH�
UHVHDUFK�SURFHVV�GRHV�QRW�IDFLOLWDWH�WKH�UHVHDUFK��LW�LV�QRW�EHFDXVH�RI�WKH�XQLYHUVLW\�
EXW�EHFDXVH�RI�VRPH�DFWLRQV�WDNHQ�RXWVLGH�WKH�XQLYHUVLW\��

�:H�VRPHWLPHV�H[SHFW� WKDW� WKH�RQH ZKR�GRHV�QRW�DVN�IRU�D�SURJUDP�RU�UHVHDUFK�
WRROV�DQG�QHHGV�LW�ZLWKLQ�D�PRQWK�RU�WZR�ZH�JHW�WKH�VXEMHFW�WDNHV�ORQJHU�EHFDXVH�RI�
WKH�JRYHUQPHQW�SURFHGXUHV�NQRZQ��

'� /RDG��)DFXOW\�PHPEHUV�VXIIHU�IURP�KLJK�WHDFKLQJ�ORDG�LQ�SULYDWH�

6DXGL�XQLYHUVLWLHV��ZKLFK�KLQGHUV�WKHP�IURP�ILQGLQJ�WLPH�IRU�VFLHQWLILF�

UHVHDUFK�DQG�WKHQ�LQQRYDWLRQ

³:H�KDYH�ZRUNHG�WR�VWLPXODWH�VFLHQWLILF�UHVHDUFK��)RU�H[DPSOH��ZH�SD\� IRU�SURI�
LQFHQWLYHV�LI�KH�SDUWLFLSDWHV�LQ�D�FRQIHUHQFH�DQG�UHFHLYHV�LQFHQWLYHV�LI�KH�GRHV�D�
WUDQVODWLRQ�� 6R�� WKH� VFLHQWLILF� UHVHDUFK� RUJDQL]DWLRQ� KDV� EHFRPH� HQFRXUDJHG� WR�
UHVHDUFK��(VSHFLDOO\�WKDW�WKH�ORDG�LQ�XQLYHUVLWLHV�LV�KLJK��6R��ZH�DUH�PRWLYDWLQJ�WKH�
SURI�WR�ILQG�WLPH�IRU�VFLHQWLILF�UHVHDUFK�´

³7KH�0LQLVWU\�RI�(GXFDWLRQ�GHILQHG�WKDW�DVVLVWDQW�SURIHVVRU�KDV����KRXUV�DQG����
KRXUV��&RQVHTXHQWO\��WKLV�QXPEHU�LV�YHU\�KLJK��,�WKLQN�WKDW�WKLV�ORDG�LV�YHU\�KLJK��³

,&�)25�,1129$7,21�$1'�81,9(56,7<�&/$66,),&$7,21

$V� HDUOLHU� VWDWHG�� �� XQLYHUVLWLHV�ZHUH� UHSUHVHQWHG� LQ� WKLV� DQDO\VLV�� WKH� ��

XQLYHUVLWLHV�ZHUH�JURXSHG�WRJHWKHU�ZLWK�UHVSHFW�WR�VLPLODULW\�EHWZHHQ�WKHP�DQG�WKH�

GLIIHUHQFH�LQ�WKHLU�UHVSRQVHV�ZLWK�UHVSHFW�WR�,&�IRU�LQQRYDWLRQ�ZDV�DVVHVVHG�

8QLYHUVLW\ &ODVVLILFDWLRQ

.LQJ�6DXG�8QLYHUVLW\

.LQJ�$EGXOD]L]�8QLYHUVLW\

.LQJ�)DKG�8QLYHUVLW\

/HDGLQJ 8QLYHUVLWLHV

8P�$O�4XUD�8QLYHUVLW\

7DLI�8QLYHUVLW\

(PHUJLQJ�8QLYHUVLWLHV

3ULQFH�)DKDG�%LQ�6XOWDQ�8QLYHUVLW\

5L\DGK�(OP�8QLYHUVLW\

3ULYDWH�8QLYHUVLWLHV

7KH� SUHFHGLQJ� VHFWLRQV� KDYH� H[SORUHG� WKH�PHDQLQJ� RI� WKH� QRGHV� DQG�ZKDW� WKH\�

UHSUHVHQW��
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�� 6WUXFWXUDO� &DSLWDO� 5HTXLUHPHQW� IRU� ,QQRYDWLRQ� DQG� 8QLYHUVLW\�

&ODVVLILFDWLRQ

1DPH 8QLYHUVLW\�
&ODVVLILFDWLRQ

7DVN�VSHFLILFDWLRQ�LV�RI�KLJK�LPSRUWDQFH /HDGLQJ�DQG�SULYDWH

&UHDWLRQ�RI�D�JHQHUDO�SXEOLFDWLRQ�SODWIRUP 3ULYDWH

SURYLVLRQ�RI�ODERUDWRU\�DVVLVWDQWV�DQG�WHDFKLQJ�DVVLVWDQWV /HDGLQJ�DQG�SULYDWH

3URYLVLRQ�RI�D�FHQWUDOL]HG�ZRUN�&HQWUH (PHUJLQJ

3URSHU�LQIUDVWUXFWXUH�DQG�PDWHULDOV (PHUJLQJ

([FHVVLYH�$GPLQLVWUDWLYH�SURFHGXUH �%XUHDXFUDF\� /HDGLQJ�DQG�HPHUJLQJ

3UHVHQFH�RI�D�JRRG�DWPRVSKHUH 3ULYDWH

0DWHULDO�PRWLYDWLRQ /HDGLQJ�DQG�(PHUJLQJ

,QWHU�XQLYHUVLW\�FRRSHUDWLRQ (PHUJLQJ

$OORFDWH�H[WUD�WLPH�IRU�UHVHDUFK /HDGLQJ��(PHUJLQJ DQG
3ULYDWH

,3�ULJKW /HDGLQJ�DQG�HPHUJLQJ

/LEUDU\ /HDGLQJ

,QWHUHVWLQJO\��WKH�VWUXFWXUDO�FDSLWDO�QHHGHG�IRU�LQQRYDWLRQ�LV�GLYLGHG�DPRQJ�DOO�WKUHH�

FDWHJRULHV�DV�VKRZQ�LQ�WKH�DERYH�WDEOH�

�� 5HODWLRQDO� &DSLWDO� 5HTXLUHPHQW� IRU� ,QQRYDWLRQ� DQG� 8QLYHUVLW\�

&ODVVLILFDWLRQ

1DPH 8QLYHUVLW\�
&ODVVLILFDWLRQ

3URSHU�FRPPXQLFDWLRQ�DQG�WHDPZRUN�DPRQJVW�UHVHDUFK�����
VWDNHKROGHUV

/HDGLQJ�DQG�
HPHUJLQJ

(TXDOLW\�RI�JHQGHU�WKH�DERXW�JUDE�RSSRUWXQLWLHV�WR�SURPRWH�
UHVHDUFK

/HDGLQJ�

1HHG�DSSUHFLDWLRQ /HDGLQJ�DQG�
HPHUJLQJ

1HHG�HDVH�RI�FRPPXQLFDWLRQ�ZLWK�VHQLRU�PDQDJHPHQW (PHUJLQJ

+HOS�IURP�FROOHDJXHV /HDGLQJ�DQG�
HPHUJLQJ

2QO\�WKH�OHDGLQJ�DQG�HPHUJLQJ�XQLYHUVLWLHV�DUH�UHSUHVHQWHG�LQ�WKLV�FDSLWDO��WKH�GDWD�

UHYHDOV�WKH�SULYDWH�XQLYHUVLWLHV�KDYH�QR�SUREOHP�ZLWK�LQQRYDWLRQ�DW�WKH�UHODWLRQDO�

FDSLWDO�OHYHO�
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�� +XPDQ� &DSLWDO� 5HTXLUHPHQW� IRU� ,QQRYDWLRQ� DQG� 8QLYHUVLW\�

&ODVVLILFDWLRQ

1DPH 8QLYHUVLW\�&ODVVLILFDWLRQ

6HOI�OHDUQLQJ�LV�FUXFLDO /HDGLQJ�DQG�HPHUJLQJ

&ODULW\�RI�PLQG� /HDGLQJ�DQG 3ULYDWH�

,PSURYH�VRFLDO�QHWZRUN WR�HQKDQFH�UHVHDUFK�FRRSHUDWLRQ /HDGLQJ�DQG�HPHUJLQJ

�� )LQDQFH� &DSLWDO� 5HTXLUHPHQW� IRU� ,QQRYDWLRQ� DQG� 8QLYHUVLW\�

&ODVVLILFDWLRQ

1DPH 8QLYHUVLW\�&ODVVLILFDWLRQ
5HVHDUFK�FDQ�EH�LPSURYHG�ZLWK�ILQDQFLDO�VXSSRUW /HDGLQJ��HPHUJLQJ DQG�SULYDWH
3ULYDWH�FRPSDQ\�SDUWQHUVKLS /HDGLQJ�DQG�HPHUJLQJ
)LQDQFLDO�6XSSRUW�PXVW�EH�JLYHQ�WR�UHVSRQGHQWV /HDGLQJ��HPHUJLQJ DQG�SULYDWH

�� *RYHUQPHQW� 3ROLFLHV� &DSLWDO� 5HTXLUHPHQW� IRU� ,QQRYDWLRQ� DQG�

8QLYHUVLW\�&ODVVLILFDWLRQ

1DPH 8QLYHUVLW\�&ODVVLILFDWLRQ
6DODU\�LQFUHDVH�ZRXOG�ERRVW�LQQRYDWLRQ (PHUJLQJ
*RYHUQPHQW�SURYLVLRQ�IRU�LQQRYDWRUV /HDGLQJ��HPHUJLQJ DQG�SULYDWH
(YDOXDWLQJ�DQG�DGMXVWLQJ�JRYHUQPHQW�SURFHGXUHV /HDGLQJ��HPHUJLQJ
/RDG SULYDWH

����� :KDW�LV�WKH�QHZ"

�� 6WXGHQW�SUHRFFXSDWLRQ �SULYDWH�	�OHDGLQJ�XQLYHUVLWLHV�

³7KH�WKLQJ�WKDW�,�GR�QRW�OLNH�LV�VWXGHQW�SUHRFFXSDWLRQ��0RVW�VWXGHQWV�DW�3ULQFH�
)DKG�8QLYHUVLW\�DUH�HPSOR\HHV��7KH�VWXGHQWV�DUH�SUHRFFXSLHG�ZLWK�WKHP��
LQFOXGLQJ�WKH�SHRSOH�RI�WKH�DUP\��7KHUHIRUH��ZH�GR�QRW�NQRZ�KRZ�WR�VROYH�WKH�
HTXDWLRQ�EHWZHHQ�WKH�VWXGHQW
V�FRPIRUW�DQG�WKH�SUREOHP�RI�WKHLU�SUHRFFXSDWLRQ�
ZLWK�WKH�MRE��7KLV�DIIHFWV�WKHLU�ODFN�RI�DWWHQGDQFH�DQG�ODFN�RI�VFLHQWLILF�PDWHULDO��
ZKLFK�PDNHV�PH�D�VDG�IDFXOW\�PHPEHU�RQ�WKHVH�VWXGHQWV´



ϲϱ

³:H�KDYH�KHUH�PRVW�6WXGHQWV�DUH�OLQNHG�WR�RWKHU�MREV��7KH\�GR�QRW�FDUH�DERXW�
VFLHQWLILF�UHVHDUFK�´

�� 3XEOLVKLQJ�LQ�,6,�MRXUQDO��/HDGLQJ XQLYHUVLWLHV�

³7KHUH�DUH�PRUH�FDWDO\VWV�WKDW�QHHG�WR�EXLOG�DQG�VXSSRUW�WKH�VFLHQWLILF�SXEOLVKLQJ�
LQ�LQWHUQDWLRQDO�MRXUQDOV�DQG�SDUWLFLSDWH�LQ�FRQIHUHQFHV�LQ�,6,�MRXUQDO DQG�WKLV�
FRQGLWLRQ�LV�YHU\�GLIILFXOW�WR�SUHYHQW�IURP�SDUWLFLSDWLQJ�LQ�FRQIHUHQFHV��ZKLFK�LV�
YHU\�LPSRUWDQW�DQG�PXVW�EH�XVHG��EXW�WKLV�FRQGLWLRQ�SUHYHQWV�XV�IURP�EHQHILWLQJ�
IURP�FRQIHUHQFHV�´

³,�WKLQN�WKDW�\RX�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�UDWLR�DYDLODEOH�IRU�HDFK�VSHFLDOW\��
IRU�H[DPSOH�ILHOG��D��ZKHUH�WKH�QXPEHU�RI�LQVWDQFHV�RI�MRXUQDOV�WKDW�GR�QRW�WDNH�
WLPH�LQ�UHVHDUFK�DQG�SXEOLFDWLRQ�RSSRUWXQLW\�LV�D�ODUJH�IDFXOW\�PHPEHUV�UHTXHVW�
WKDW�WKHUH�EH�D�IDLU�HTXDWLRQ�EHWZHHQ�WKH�UHTXLUHPHQWV�RI��D���%��,Q�VXSSRUW�DQG�
DFFHSWDQFH�RI�RSSRUWXQLWLHV�DQG�HYHQ�LQ�SXEOLVKLQJ��WKRVH�ZKR�DUH�QRZ�SXEOLVKHG�
LQ�UHJXODU�MRXUQDOV LI�VXSSRUWHG�ZLOO�EH�SXEOLVKHG�LQ�WKH�,6,�MRXUQDO´

³7KH�LVVXH�RI�VFLHQWLILF�UHVHDUFK�WKDW�WKH�SXEOLFDWLRQ�LQ�,6, MRXUQDO LV�QRW�WKH�PDLQ�
IDFWRU�IRU�UHVHDUFK�´

³7KH�XQLYHUVLW\�KDV�UHFHQWO\�VRXJKW�WR�VWLSXODWH�WKDW�WKH�UHVHDUFK�LV�SXEOLVKHG�LQ�
WKH�,6,�MRXUQDOV�DQG�UHIHUHHV�IRU�UHVHDUFK��ZKLFK�ZRXOG�UDLVH�WKH�YDOXH�RI�
UHVHDUFK�VXEPLWWHG�IRU�WKH�SXUSRVH�RI�SURPRWLRQ�´��

³3XEOLFDWLRQ�LQ�,6,�MRXUQDOV��ZKLFK�KDYH�KHOSHG�WR�LPSURYH�WKH�OHYHO�RI�UHVHDUFK��
7KH�8QLYHUVLW\�KDV�JRQH�D�ORQJ�ZD\�LQ�WHUPV�RI�LQQRYDWLRQ�´ �

³$OO�WKH�UHVHDUFK�ZH�DUH�ZRUNLQJ�RQ�LV�,6,�PHDQV�LQ�WKH�DUHDV�RI�H[FHOOHQFH��
ZKLFK�GR�QRW�DFFHSW�DQ\�MRXUQDO�HYHQ�LI�WKH�FRXUW�DQG�JOREDO�´

�� )DFLOLWLHV��SULYDWH	�HPHUJLQJ XQLYHUVLWLHV�

³,�ZRXOG�ORYH�WR�KDYH�D�ZKROH�XQLILHG�DUHD��LW�GRHV�QRW�UHOHYDQW�ZLWK�DFDGHPLF�
ZRUN��,QFOXGLQJ�VSRUWV��FDIHWHULD�DQG�RWKHU�HQWHUWDLQPHQW��$QG�EH�XQLILHG�DQG�QRW�
GLVWULEXWHG�´

³6WXGHQWV�QHHG�FOXEV��ZH�DUH�ZDLWLQJ�WR�PRYH�WR�WKH�QHZ�EXLOGLQJ��ZKLFK�LV�RQH�RI�
WKH�ODUJHVW�XQLYHUVLWLHV��DQG�DOO�WKHVH�WKLQJV�ZLOO�EH�UHVROYHG�´

�� 3XEOLVKLQJ�(IIRUWOHVVO\� �/HDGLQJ XQLYHUVLWLHV�

³7KH�FXOWXUH�VSUHDG�LV�QRUPDO��7KH\�ZULWH�\RXU�QDPH�ZLWKRXW�HIIRUW��,�WHOO�WKHP�
KRZ�WR�ZULWH�P\�QDPH��,�GR�QRW�NQRZ�DQ\WKLQJ�DERXW�WKH�UHVHDUFK��EXW�,�VWURQJO\�
UHMHFW�LW��,�KDYH�WR�SUDFWLFH�UHVHDUFK�DQG�ZULWH�WKH�SHUFHQWDJH�RI�P\�ZRUN�LQ�
UHVHDUFK����������������´
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������:KDW�LV�QRW�UHOHYDQW"
�� 5HSXWDWLRQ��OHDGLQJ XQLYHUVLWLHV�

³.LQJ�6DXG�8QLYHUVLW\�LV�D�GLVWLQJXLVKHG�XQLYHUVLW\�LQ�WKH�.LQJGRP�ZLWK�D�KLVWRU\�
RI�PRUH�WKDQ�ILIW\�\HDUV�´

�8QLYHUVLW\�LV�GLVWLQJXLVKHG�DQG�LWV�UHSXWDWLRQ�LQ�JHQHUDO�DQG�WKH�H[WHQW�RI�LWV�
LPSDFW�RQ�VRFLHW\�DQG�WKDW�DOO�SHRSOH�VSHDN�DERXW�LW�FDQ�EH�WKH�ELJJHVW�PRWLYDWLRQ�
ZLWKLQ�WKH�XQLYHUVLW\�LQ�WKH�V\VWHP�DQG�LQIUDVWUXFWXUH�LV�GLVWLQFW�LQ�HYHU\WKLQJ��
ZKHWKHU�WHDFKLQJ�RU�UHVHDUFK�

�.LQJ�6DXG�8QLYHUVLW\�LV�RQH�RI�WKH�ILUVW�XQLYHUVLWLHV�WKDW�VWDUWHG�ZLWK�.LQJ�)DKG�
8QLYHUVLW\�DQG�.LQJ�$EGHOD]L]�8QLYHUVLW\�LV�WKH�KLJKHVW�UDWHG�XQLYHUVLWLHV�LQ�WKH�
.LQJGRP�

�7KH�V\VWHP�LV�FOHDU�DFFRUGLQJ�WR�WKH�HIIRUW�RI�WKH�SHUVRQ�JHWV WKH�UHWXUQ��ZKHWKHU�
PRUDO�RU�SK\VLFDO�DFFRUGLQJ�WR�KLV�HIIRUW�DQG�ZRUN�DQG�SURMHFWV�LPSOHPHQWHG�E\�
WKH�V\VWHP�WKH�PRVW�LPSRUWDQW�WKLQJ�RI�WKH�V\VWHP�DQG�WKH�DSSOLFDWLRQ�RI�HTXDOLW\�
DQG�MXVWLFH�DQG�WR�WKH�H[WHQW�WKDW�WKH�V\VWHP�LV�FOHDU�DQG�VWXG\�IURP�WKH�ILUVW�GD\�WR�
WKH�ODVW�GD\�:KDW�LQ�WKH�YDFDWLRQV�DQG�DEVHQFHV�FDQ�EH�WKH�PRVW�EHDXWLIXO�WKLQJ�LQ�
WKH�XQLYHUVLW\�V\VWHP�FOHDU�DQG�VWULFW��

�� 7KH�HIIHFWV�RI�WKH�3V\FKRORJLFDO�VLGH �OHDGLQJ�	�SULYDWH XQLYHUVLWLHV�

�FODULW\�RI�PLQG�HDFK�RQH�VKRXOG�QRW�RFFXS\�KLV�PLQG�LQ�RWKHU�WKLQJV��

� ,�ZDQW�WR�GR�LQ�WKLV�UHVHDUFK�LV�WKDW�\RX�GHDO�YHU\�PXFK�ZLWK�WKH�SURFHVV�WKDW�LV�
FRQFHUQHG�ZLWK�PHQWDO��LQWHOOHFWXDO�DQG�FRJQLWLYH�LVVXHV�DQG�GXULQJ�\RXU�
FRQWLQXDWLRQ�LQ�WKH�UHVHDUFK�SURFHVV�EHFDXVH�LW�LV�FRQVLGHUHG�WKH�EDVLF�UXOH�RU�WKH�
EDVLF�URRWV�RI�HYHU\�WUHH���

³7KH�SV\FKRORJLFDO�DQG�SHUVRQDO�VLGH�LV�WR�FRQWLQXH�WKH�SURFHVV�RI�VHOI�
PRWLYDWLRQ�WR�EH�PRUH�SURGXFWLYH�DQG�UHODWHG�WR�WKLQJV�LQ�WKH�XQLYHUVLW\��DV�ZHOO�
DV�VRPH�VRFLDO�FRQGLWLRQV��LQFOXGLQJ�IDPLO\�FRQGLWLRQV�DQG�IUHTXHQW�WUDYHO�WLPH´

�� /HYHO�RI�HQUROOHG�VWXGHQWV��OHDGLQJ��HPHUJLQJ	 SULYDWH�

³2QO\�WKH�OHYHO�RI�VWXGHQWV��WKH�OHYHO�RI�VWXGHQWV�RU�JHQHUDO�HGXFDWLRQ��FDQ�EH�D�
SUREOHP��VR�,�VHH�LW�DV�D�SRLQW�WKDW�WKH�HPHUJLQJ�XQLYHUVLWLHV�PD\�IDFH´

³7KH�XQLYHUVLW\�LQ�FRXQWU\�VLGH��LW�KDV�DFFHSWHG�WKH�VWXGHQW�ORZ�UDWHV�,�PHDQ�
HYHU\RQH�LQ�-HGGDK�LV�FRPLQJ�WR�5DELJK�EHFDXVH�-HGGDK�UDWH�LV�KLJK�EXW�WKH�UDWH�
RI�UDELJK�LV�ORZ�VR�WKH�OHYHO�RI�SK\VLFV�GHSDUWPHQW�ZH�DFFHSWHG�PDQ\�JLUOV�ZDQW�WR�
HQWHU�WKH�SK\VLFV�VHFWLRQ�EHFDXVH�WKH\�KDYH�ORZ�UDWH�´

³5HGXFH�WKH�QXPEHU�RI�DGPLVVLRQV�WKHUH�DUH�D�ODUJH�QXPEHU�QRZ�LV�*UHDW�EXUGHQ�
RQ�XQLYHUVLW\�DQG�VRFLHW\´

�2QH�RI�WKH�WKLQJV�WKDW�KHOSV�LQQRYDWLRQ�LV�WR�FKDQJH�WKH�TXDOLW\�RI�WKH�VWXGHQW��QRW�
WKH�VWXGHQW�KLPVHOI��DQG�E\�IRFXVLQJ�RQ�WKH�VFKRROV�WKURXJK�WKH�TXDOLW\�RI�WKH�
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VWXG\�LQ�WKH�VFKRROV�EHIRUH�WKH�XQLYHUVLW\�VWDJH�DW�WKH�XQLYHUVLW\�OHYHO��7KH�PRUH�
WKH�VWXGHQW�LQSXW�DQG�HGXFDWLRQ�DUH�LPSURYHG��WKH�EHWWHU�WKH�HGXFDWLRQ�LQ�WHUPV�RI�
HGXFDWLRQ��

�� 1XPEHU�RI�VWXGHQWV�LQ�SRVWJUDGXDWH�VWXGLHV��OHDGLQJ�	�SULYDWH
XQLYHUVLWLHV�

³7KH�ODFN�RI�WKH�QXPEHU�RI�VWXGHQWV�LQ�SRVWJUDGXDWH�VWXGLHV�FDQ�DIIHFW�WKH�
UHVHDUFK�SURFHVV�LQ�WKH�FDVH�RI�VWXGHQWV�EXW�WKHLU�QXPEHU�LV�LQVXIILFLHQW´

³7KH�QXPEHU�RI�SRVWJUDGXDWH�VWXGHQWV�KHOSV�JUHDWO\�DV�WKH�QXPEHU�LQFUHDVHV�DQG�
WKHLU�SDUWLFLSDWLRQ�LQ�PDVWHU
V�DQG�GRFWRUDO�UHVHDUFK�LI�WKH\�H[LVW´

³7KH�WKLQJ�WKDW�LPSURYHV�UHVHDUFK�LQ�WKLV�XQLYHUVLW\�LV�VWXGHQWV��(VSHFLDOO\�
0DVWHUV�VWXGHQWV��7ZR�\HDUV�DJR��ZH�RSHQHG�IRXU�QHZ�PDVWHU
V�SURJUDPV��,�KRSH�
WKLV�KHOSV�WKH�SURIHVVRUV´�

³7KH�SUHVHQFH�RI�VWXGHQWV�DQG�WKH�LQFUHDVH�LV�WRR�LPSRUWDQW��ZKHQHYHU��7KH�
KLJKHU�WKH�QXPEHU�RI�JUDGXDWH�VWXGHQWV��ZKHQHYHU�WKH�JUHDWHU�WKH�UHVXOWV�´�

�� 5HWLUHPHQW�6\VWHP���OHDGLQJ XQLYHUVLWLHV�

³,I�WKH�SHUVRQ�GRHV�QRW�ZDQW�WR�UHWLUH�OHW�KLP�FRQWLQXH�EHFDXVH�WKH�SURI�NQRZV�
DGYDQFHG�WKLQJV�DQG�DEURDG�FRQWLQXHV�IRU���� DQG����\HDUV¶�H[SHULHQFH�DQG�
UHVHDUFK�FDSDFLW\�DUH�XVHIXO�IRU�EHJLQQHUV�DQG�JUDGXDWH�VWXGHQWV�VKRXOG�EHQHILW�
IURP�SUHYLRXV�H[SHULHQFHV´

�� 3URPRWLRQV V\VWHP� �OHDGLQJ	�HPHUJLQJ�XQLYHUVLWLHV�

³7KH�SURPRWLRQ�V\VWHP�LV�OLQNHG�WR�WKH�QXPEHU�RI�\HDUV�RI�H[SHULHQFH��ZKHWKHU�LQ�
RWKHU�RUJDQL]DWLRQV�RU�XQLYHUVLWLHV WKH�KXPDQ KDV�WKH�DELOLW\�WR�VHDUFK�DQG�WKH�
QDWXUH�RI�KLV�ZRUN�DWWUDFWV�KLP�WR�VHDUFK $SSOLHG�UHVHDUFK�PD\�EH�GLIIHUHQW�IURP�
DFDGHPLF�UHVHDUFK��DQG�HYHQ�ZKHQ�\RX�JHW�WKH�VXSSRUW�WKDW�VXSSRUWV�IRU�VFLHQWLILF�
UHVHDUFK��EXW�PD\�QRW�ILQG�WKH�UHVXOW�RI�WKLV�UHVHDUFK�XQOHVV�DSSOLHG�WR�KHOS�WKHP�
WR�DGGUHVV�WKH�ZRUN�´

³7KH�+LJKHU�(GXFDWLRQ�5HJXODWLRQ�IRU�SURPRWLRQV�LQ�RUGHU�WR�LQFUHDVH�IURP�WKH�
OHFWXUHU�WR�WKH�DVVLVWDQW�DQG�IURP�WKH�OHFWXUHU�WR�WKH�DVVRFLDWH�SURIHVVRU�DQG�WKH�
DVVRFLDWH�SURIHVVRU�WR�WKH�GRFWRU�WKHUH�DUH�ODZV�WKDW�PXVW�SDVV���\HDUV�RI�WKH�
VDPH�GHJUHH�DQG�UHTXLUH�D�FHUWDLQ�QXPEHU�RI�UHVHDUFKHV��,�DP�LQYROYHG�LQ�
UHVHDUFK�ZLWK���VFLHQWLVWV�DW�WKH�ZRUOG�OHYHO��EXW�WKH\�GR�QRW�JLYH�PH�DQ\�SRLQW�LI�,�
DP�D�SDUWLFLSDQW� LQ�FRQWUDVW��,�DP�ZULWLQJ�RQH�UHVHDUFK�ZLWKRXW�DQ\�EHQHILWV�DQG�,�
DP�RQH�VFKRODU�DQG�ZHOO�NQRZQ�KRZ�WKH�RQH�UHVHDUFKHU�LV�GRLQJ�KLV�ZRUN��WKHVH�
DUH�ODZV��EXW�WKH\�ODFN�FUHGLELOLW\ DQG�LV�LOORJLFDO�DQG�LV�QRW�WUXH�´

³3URGXFH�UHVHDUFK�\RX�JHW�SURPRWHG��EXW�LQ�IDFW��LV�D�SXUHO\�URXWLQH�SURFHVV�LQ�
WKH�XQLYHUVLW\�KDV�QR�LPSDFW�RQ�WKH�FRPPXQLW\´�
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��� ��48$17,7$7,9(�$1$/<6,6

7KH�DQDO\VLV�LV�IRFXVHG�RQ LQYHVWLJDWLQJ�WKH�FRPSRQHQWV�RI�LQWHOOHFWXDO�FDSLWDO�WKDW�

LQIOXHQFH�LQQRYDWLRQ�

7KH�IROORZLQJ�K\SRWKHVHV�ZLOO�EH�WHVWHG�LQ�WKLV�VHFWLRQ�

+\SRWKHVLV��

+� ± +XPDQ�&DSLWDO� LV� WKH�PDMRU� IDFWRU� DIIHFWLQJ� WKH� LQWHOOHFWXDO� FDSLWDO� WRZDUG�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+� ± +XPDQ�&DSLWDO�LV�QRW�WKH�PDMRU�IDFWRU�DIIHFWLQJ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+\SRWKHVLV��

+� ± 6WUXFWXUDO�&DSLWDO�LV�WKH�PDMRU�IDFWRU�DIIHFWLQJ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+� ± 6WUXFWXUDO� &DSLWDO� LV� QRW� WKH�PDMRU� IDFWRU� DIIHFWLQJ� WKH� LQWHOOHFWXDO� FDSLWDO�

WRZDUG�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+\SRWKHVLV��

+� ±5HODWLRQDO�&DSLWDO�LV�WKH�PDMRU�IDFWRU�DIIHFWLQJ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+� ±5HODWLRQDO� &DSLWDO� LV� QRW� WKH� PDMRU� IDFWRU� DIIHFWLQJ� WKH� LQWHOOHFWXDO� FDSLWDO�

WRZDUG�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�
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+\SRWKHVLV��

+� ± *RYHUQPHQW� ,QWHOOHFWXDO�&DSLWDO�SROLFLHV�GR�QRW�DIIHFW� WKH� LQQRYDWLRQ� OHYHO�

DPRQJ�IDFXOW\�

+� ± *RYHUQPHQW� ,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW� WKH� LQQRYDWLRQ� OHYHO�DPRQJ�

IDFXOW\�

+\SRWKHVLV��

+� ¤�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�GR�QRW�DIIHFW�WKH�RXWFRPH�RI�+XPDQ�

FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHOV�DPRQJ�IDFXOW\�

+� ¤�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�RXWFRPH�RI�+XPDQ�FDSLWDO�

WRZDUGV�LQQRYDWLRQ�OHYHOV�DPRQJ�IDFXOW\�

+\SRWKHVLV��

+� � *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO� SROLFLHV� GR� QRW� DIIHFW� WKH� RXWFRPH� RI�

6WUXFWXUDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+� � *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO� SROLFLHV� DIIHFW� WKH� RXWFRPH� RI� 6WUXFWXUDO�

FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+\SRWKHVLV��

+�� *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO� SROLFLHV� GR� QRW� DIIHFW� WKH� RXWFRPH� RI�

5HODWLRQDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+�� *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO� SROLFLHV� DIIHFW� WKH� RXWFRPH� RI� 5HODWLRQDO�

FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�



ϳϬ

+\SRWKHVLV��

+�� )LQDQFLDO�VXSSRUW�GRHV�QRW�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+�� )LQDQFLDO�VXSSRUW�DIIHFWV�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+\SRWKHVLV��

+�� )LQDQFLDO� 6XSSRUW� GRHV� QRW� DIIHFW� WKH� RXWFRPH� RI� +XPDQ� FDSLWDO� WRZDUGV�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+�� )LQDQFLDO�6XSSRUW�DIIHFWV� WKH�RXWFRPH�RI�+XPDQ�FDSLWDO� WRZDUGV� LQQRYDWLRQ�

OHYHO�DPRQJ�IDFXOW\�

+\SRWKHVLV���

+�� )LQDQFLDO�6XSSRUW� GRHV�QRW� DIIHFW� WKH�RXWFRPH�RI�6WUXFWXUDO� FDSLWDO� WRZDUGV�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+�� )LQDQFLDO�6XSSRUW�DIIHFWV�WKH�RXWFRPH�RI�6WUXFWXUDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�

OHYHO�DPRQJ�IDFXOW\�

+\SRWKHVLV���

+� � )LQDQFLDO�6XSSRUW�GRHV�QRW�DIIHFW�WKH�RXWFRPH�RI�5HODWLRQDO�FDSLWDO�WRZDUGV�

LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+� � )LQDQFLDO�6XSSRUW�DIIHFWV�WKH�RXWFRPH�RI�5HODWLRQDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�

OHYHO�DPRQJ�IDFXOW\�
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+\SRWKHVLV���

+� � 7KH� LQWHOOHFWXDO�FDSLWDO� OHYHO� LV�QRW�DIIHFWHG�E\� WKH� ,QQRYDWLRQ� OHYHO�DPRQJ�

IDFXOW\�

+� � 7KH�LQWHOOHFWXDO�FDSLWDO�OHYHO�LV�DIIHFWHG�E\�WKH�,QQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

'DWD�3UHVHQWDWLRQ

���� UHVSRQGHQWV� VXFFHVVIXOO\� FRPSOHWHG� WKH� VXUYH\� TXHVWLRQQDLUH�

WKURXJKRXW�WKH�GLVVHUWDWLRQ��$�/LNHUW�VFDOH�TXHVWLRQQDLUH�GHVLJQ�ZDV�XVHG�WR�FDSWXUH�

WKH� SHUVSHFWLYH� RI� WKH� UHVSRQGHQWV� RQ� WKH� ��� YDULDEOHV� RI� LQWHUHVW�� QDPHO\��

,QQRYDWLRQ�� KXPDQ� FDSLWDO�� VWUXFWXUDO� FDSLWDO�� UHODWLRQDO� FDSLWDO�� *RYHUQPHQW� � ,&�

3ROLFLHV�WR�LQQRYDWLRQ��*RYHUQPHQW��,&�3ROLFLHV�WR�KXPDQ�FDSLWDO��*RYHUQPHQW��,&�

3ROLFLHV� WR� VWUXFWXUDO� FDSLWDO�� *RYHUQPHQW� � ,&� 3ROLFLHV� WR� UHODWLRQDO� FDSLWDO��

)LQDQFLDO� VXSSRUW� WR� LQQRYDWLRQ�� )LQDQFLDO� VXSSRUW� WR� KXPDQ� FDSLWDO�� )LQDQFLDO�

VXSSRUW�WR�VWUXFWXUDO�FDSLWDO�DQG�)LQDQFLDO�VXSSRUW�WR�UHODWLRQDO�FDSLWDO�

,QWHUYDO�GDWD�RQ�VRPH�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�XQLYHUVLWLHV�ZDV�LQFOXGHG�

DV� SDUW� RI� WKH� FRQWURO� YDULDEOHV�� $JH� RI� LQVWLWXWLRQ�� 'HDQVKLS� FROOHJH�� 3DWHQWV�

DZDUGHG�� $GPLVVLRQ� UDWH�� 1XPEHU� RI� SXEOLFDWLRQV� VLQFH� ����� DQG� 1XPEHU� RI�

DGPLQLVWUDWLYH�VWDII�

7KH�RUGLQDO�YDULDEOH�ZDV�PHDVXUHG�RQ�����VFDOH��9HU\�VWURQJO\�GLVDJUHH��

6WURQJO\�'LVDJUHH��'LVDJUHH��QHLWKHU�GLVDJUHH�QRU�DJUHH��$JUHH��6WURQJO\�$JUHH��

YHU\�VWURQJO\�DJUHH�



ϳϮ

'DWD�3UHVHQWDWLRQ

'DWD�ZDV� JDWKHUHG�ZLWK� WKH� XVH� RI� DQ� RQOLQH� VXUYH\�� ���� FRPSOHWHG� WKH�

TXHVWLRQQDLUH�

'HPRJUDSKLF�,QIRUPDWLRQ

,QVWLWXWLRQ�GLVWULEXWLRQ

0DMRULW\�RI�WKH�UHVSRQGHQWV�DUH�HPSOR\HHV�RI�.LQJ�)DLVDO�8QLYHUVLW\�DV�VKRZQ�LQ�

WKH�FKDUW�EHORZ�

*HQGHU�'LVWULEXWLRQ

����RI�WKH�WRWDO�UHVSRQGHQWV�DUH�PDOHV�ZKLOH�WKH�UHVW�DUH�IHPDOHV�

Ϭ ϭϬ ϮϬ ϯϬ ϰϬ ϱϬ

EĂũƌĂŶ�ƵŶŝǀĞƌƐŝƚǇ
EŽƌƚŚĞƌŶ��ŽƌĚĞƌ�hŶŝǀĞƌƐŝƚǇ

WƌŝŶĐĞ�^ĂƚƚĂŵ�hŶŝǀĞƌƐŝƚǇ
WƌŝŶĐĞƐƐ�EŽƌĂ�ďŝŶƚ��ďĚƵůZĂŚŵĂŶ�hŶŝǀĞƌƐŝƚǇ

dĂďŽƵŬ�ƵŶŝǀĞƌƐŝƚǇ
dĂŝďĂ�hŶŝǀĞƌƐŝƚǇ

�ů�YƵƐƐĂŝŵ�hŶŝǀĞƌƐŝƚǇ
<ŝŶŐ�&ĂŚĚ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�WĞƚƌŽůĞƵŵ�ĂŶĚ͙

<ŝŶŐ�<ŚĂůŝĚ�hŶŝǀĞƌƐŝƚǇ
:ĞĚĚĂŚ�hŶŝǀĞƌƐŝƚǇ

&ĂŚĂĚ��ŝŶ�^ƵůƚĂŶ�hŶŝǀĞƌƐŝƚǇ
hŵŵ��ů�YƵƌĂ�hŶŝǀĞƌƐŝƚǇ
<ŝŶŐ��ďĚƵůĂǌŝǌ�hŶŝǀĞƌƐŝƚǇ

dĂŝĨ�hŶŝǀĞƌƐŝƚǇ
<ŝŶŐ�^ĂƵĚ�hŶŝǀĞƌƐŝƚǇ
<ŝŶŐ�&ĂŝƐĂů�hŶŝǀĞƌƐŝƚǇ

WůĂĐĞ�ŽĨ��ŵƉůŽǇŵĞŶƚ



ϳϯ

$JH�'LVWULEXWLRQ

����RI�WKH�UHVSRQGHQWV�DUH�EHWZHHQ�WKH�DJHV�RI���WR���������DUH�������\HDUV�ROG�

ZKLOH�����DUH�DERYH����\HDUV�ROG�

$FDGHPLF�5DQN

�� $OO�UHVSRQGHQWV�DUH�3URIHVVRUV�ZLWK�����RI�WKHP�KROGLQJ�WKH�DVVRFLDWH�

SURIHVVRU�UDQN�

ϱϯ͖�ϯϯй

ϭϬϵ͖�ϲϳй

'ĞŶĚĞƌ

&ĞŵĂůĞ DĂůĞ

ϲϭ͖�ϯϴй

ϱϯ͖�ϯϯй

ϰϴ͖�Ϯϵй

�ŐĞ��ŝƐƚƌŝďƵƚŝŽŶ

ϰϬ�ĂŶĚ�ǇŽƵŶŐĞƌ ϰϭ�Ͳ�ϱϬ ϱϭ�ĂŶĚ�ŽůĚĞƌ



ϳϰ

$FDGHPLF�5DQN )UHTXHQF\ 3HUFHQWDJH

�ƐƐŝƐƚĂŶƚ�WƌŽĨĞƐƐŽƌ ϵϯ ϱϳй

�ƐƐŽĐŝĂƚĞ�
WƌŽĨĞƐƐŽƌ

ϯϰ Ϯϭй

WƌŽĨĞƐƐŽƌ ϯϱ ϮϮй

dŽƚĂů ϭϲϮ ϭϬϬй

&LWL]HQVKLS

�� ����RI�WKH�UHVSRQGHQWV�DUH�6DXGL�FLWL]HQV��WKLV�LV�IROORZHG�E\�$UDE�FLWL]HQV�

WKDW�KROG�����RI�WKH�UHVSRQGHQWV��

5DFH )UHTXHQF\ 3HUFHQWDJH

�ƌĂď ϱϬ ϯϭй

�ƐŝĂŶ ϲ ϰй

KƚŚĞƌ ϱ ϯй

^ĂƵĚŝ ϭϬϬ ϲϮй

tĞƐƚĞƌŶĞƌ ϭ ϭй

'ƌĂŶĚ�
dŽƚĂů

ϭϲϮ ϭϬϬй

3ODFH�RI�$FDGHPLF�4XDOLILFDWLRQ

�� ����RI�WKH�UHVSRQGHQWV�HDUQHG�WKHLU�DFDGHPLF�GHJUHH�IURP�D�ZHVWHUQ�

LQVWLWXWLRQ�



ϳϱ

2ULJLQ�RI�
HDUQHG�
DFDGHPLF�
GHJUHH

)UHTXHQF\ 3HUFHQWDJH

�ƐŝĂŶ ϭϰ ϵй

DŝĚĚůĞ�
�ĂƐƚĞƌŶ

ϯϬ ϭϵй

KƚŚĞƌ ϭϰ ϵй

^ĂƵĚŝ ϯϬ ϭϵй

tĞƐƚĞƌŶĞƌ ϳϰ ϰϲй

'ƌĂŶĚ�dŽƚĂů ϭϲϮ ϭϬϬй

/DQJXDJH�3URILFLHQF\

�� ����RI�WKH�UHVSRQGHQWV�KDYH�SURILFLHQF\�LQ�$UDELF�

/DQJXDJH�3URILFLHQF\

)RUHLJQ�
ODQJXDJH�
3URILFLHQF\

)UHTXHQF\ 3HUFHQWDJH

�ƌĂďŝĐ ϭϬϭ ϲϮй

�ŶŐůŝƐŚ ϰϬ Ϯϱй

&ƌĞŶĐŚ Ϯ ϭй

EŽŶĞ ϭϬ ϲй

KƚŚĞƌ ϵ ϲй

'ƌĂŶĚ�dŽƚĂů ϭϲϮ ϭϬϬй

5HDGLQJ�+DELW

�� ����RI�WKH�UHVSRQGHQWV�VSHQG�EHORZ���KUV�RQ�DFDGHPLF�UHDGLQJ�DQG�ZULWLQJ�

GDLO\��ZKLOH�����VSHQG�������KRXUV�



ϳϲ

$YHUDJH� 1XPEHU� RI� +RXUV� 6SHQW� RQ�

DFDGHPLF�UHDGLQJ�DQG�ZULWLQJ

)UHTXHQF\ 3HUFHQWDJH

ϭϬͲϮϬŚƌƐ ϱϮ ϯϮй

ϮϭͲϯϬŚƌƐ ϭϵ ϭϮй

ϯϭŚƌƐ�ĂŶĚ�ĂďŽǀĞ ϭϰ ϵй

EŽŶĞ ϴ ϱй

hŶĚĞƌ�ϭϬŚƌƐ ϲϵ ϰϯй

'ƌĂŶĚ�dŽƚĂů ϭϲϮ ϭϬϬй

<HDUV�RI�([SHULHQFH

�� 0DMRULW\� ������ RI� WKH� UHVSRQGHQWV� KDYH� RYHU� ��� \HDUV¶� H[SHULHQFH� LQ�

$FDGHPLD�

1XPEHU�RI�\HDUV�VSHQW�
LQ�$FDGHPLD

)UHTXHQF\ 3HUFHQWDJH

ϭϭͲϮϬǇĞĂƌƐ ϰϰ Ϯϳй

ϭͲϱ�ǇĞĂƌƐ Ϯϳ ϭϳй

ϲͲϭϬǇĞĂƌƐ ϯϬ ϭϵй

>ĞƐƐ�ƚŚĂŶ�Ă�ǇĞĂƌ ϴ ϱй

KǀĞƌ�ϮϬ�ǇĞĂƌƐ ϱϯ ϯϯй

'ƌĂŶĚ�dŽƚĂů ϭϲϮ ϭϬϬй

6FLHQWLILF�&RQIHUHQFH

�� ����RI�5HVSRQGHQWV�DWWHQG�DQ�DYHUDJH�RI�����FRQIHUHQFH�V��DQQXDOO\��ZKLOH�

����QHYHU�DWWHQG�VFLHQWLILF�FRQIHUHQFHV�

$YHUDJH�1XPEHU�RI�6FLHQWLILF�FRQIHUHQFHV�
$WWHQGHG�SHU�\HDU

)UHTXHQF\ 3HUFHQWDJH

ϭͲϮ�ƚŝŵĞƐ ϴϴ ϱϰй



ϳϳ

ϯͲϰ�ƚŝŵĞƐ ϯϬ ϭϵй

ϱͲϲ�ƚŝŵĞƐ ϳ ϰй

DŽƌĞ�ƚŚĂŶ�ϳ�ƚŝŵĞƐ ϭϭ ϳй

EĞǀĞƌ�ĂƚƚĞŶĚ Ϯϲ ϭϲй

'ƌĂŶĚ�dŽƚĂů ϭϲϮ ϭϬϬй

'DWD�$QDO\VLV

'DWD�6RXUFHV

3ULPDU\�DQG�VHFRQGDU\�GDWD�VRXUFHV�ZHUH�XVHG�IRU�WKLV�DQDO\VLV��WKH�SULPDU\�

GDWD�ZDV�FROOHFWHG�WKURXJK�WKH�XVH�RI�D�VXUYH\�TXHVWLRQQDLUH�ZKLOVW�WKH�VHFRQGDU\�

GDWD�ZDV�JDWKHUHG�IURP�H[WHUQDO�VRXUFHV�

7KH�SULPDU\�GDWD�YDULDEOHV�LQ�WKLV�VWXG\�LQFOXGH��

�� +XPDQ�FDSLWDO

�� 6WUXFWXUDO�FDSLWDO

�� 5HODWLRQDO�FDSLWDO

�� *RYHUQPHQW�LQQRYDWLRQ

�� *RYHUQPHQW�KXPDQ�FDSLWDO

�� *RYHUQPHQW�VWUXFWXUDO�FDSLWDO

�� *RYHUQPHQW�UHODWLRQDO�FDSLWDO

�� )LQDQFLDO�LQQRYDWLRQ

�� )LQDQFLDO�KXPDQ�FDSLWDO

��� )LQDQFLDO�VWUXFWXUDO�FDSLWDO

��� )LQDQFLDO�UHODWLRQDO�FDSLWDO



ϳϴ

��� ,QQRYDWLRQ

6HFRQGDU\�GDWD�YDULDEOHV�LQFOXGH�

�� 1XPEHU�RI�VWXGHQWV

�� $GPLQLVWUDWLYH�VWDII

�� 3XEOLFDWLRQV�

�� $GPLVVLRQ�UDWH

�� 3DWHQWV�

�� $JH�RI�LQVWLWXWLRQ

�� 'HDQVKLS�FROOHJH

5HOLDELOLW\�7HVW IRU�3ULPDU\�'DWD

6WHSV�7DNHQ�WR�9DOLGDWH�WKH�5HOLDELOLW\�RI�WKH�6XUYH\

�� 7KLUG�SDUW\�YDOLGLW\�FKHFN��8SRQ�GHYHORSLQJ�WKH�TXHVWLRQQDLUH��,�FRQVXOWHG�D�

JURXS�RI�FROOHDJXHV�DQG�H[SHUWV�WKDW�DUH�IDPLOLDU�ZLWK�WKH�WRSLF�RI�P\�UHVHDUFK�

WR�UHYLHZ�WKH�TXHVWLRQQDLUH�DQG�JLYH�WKHLU�DVVHVVPHQW�DQG�UHFRPPHQGDWLRQV�

ZLWK� UHJDUGV� WR� ZKHWKHU� RU� QRW� WKH TXHVWLRQQDLUH� FDSWXUH� WKH� IRFXV� RI� WKH�

UHVHDUFK�

�� 3LORW�7HVW��$�SLORW�WHVW�ZDV�FRQGXFWHG�ZLWK��� SDUWLFLSDQWV�WR�XVH�WKH�UHVXOWV�RI�

WKH�SLORW�WHVW�WR�FKHFN�WKH�UHOHYDQFH�RI�VRPH�RI�WKH�UHVHDUFK�TXHVWLRQV�

�� 'DWD�FOHDQLQJ��$V�HDUOLHU��WKH�TXHVWLRQQDLUH�KDV�DQ LQLWLDO�RI�����UHVSRQGHQWV�

EXW�WKH�GDWD�FOHDQLQJ�SURFHVV�UHYHDOV�����YDOLG�TXHVWLRQQDLUHV��

�� ,QWHUQDO� FRQVLVWHQF\� FKHFN� DQG� UHYLVLQJ�� 7KLV� ZDV� GRQH� ZLWK� WKH� DLG� RI�

&URQEDFK¶V�DOSKD��'HWDLOV�DUH�JLYHQ�EHORZ�



ϳϵ

'DWD�RQ�WKH�IDFWRUV�XQGHU�VWXG\�ZHUH�FROOHFWHG�DQG�PHDVXUHG�XVLQJ�D�/LNHUW�

VFDOH�� D� UHOLDELOLW\� WHVW�ZDV� FRQGXFWHG�RQ� WKH� VFDOH�RI�PHDVXUHPHQW�RI� HDFK�

IDFWRU�WR�FKHFN�LWV�OHYHO�RI�LQWHUQDO�FRQVLVWHQF\�

1%�� 7KH� DFFHSWDEOH� &URQEDFK� DOSKD� OHYHO� LV� ������� WKHUHIRUH� DQ\� VFDOH� ZLWK� D�

&URQEDFK�DOSKD RI�����LV�UHJDUGHG�DV�FRQVLVWHQW���6366�ZDV�XVHG�WHVW�IRU�&URQEDFK¶V�

DOSKD�YDOXH�RI�DOO�YDULDEOHV�

7KH�UHVXOWV�RI�WKH�UHOLDELOLW\�WHVW�VWDWLVWLFV�UHYHDO�WKDW�DOO�VFDOHV�KDYH�D�&URQEDFK¶V�

DOSKD� WKDW� LV� JUHDWHU� WKDQ������� H[FHSW�*RYHUQPHQW� ,QWHOOHFWXDO�&DSLWDO� 3ROLFLHV�

ZLWK� UHVSHFW� WR�6WUXFWXUDO�&DSLWDO��*RYHUQPHQW� ,QWHOOHFWXDO�&DSLWDO�3ROLFLHV�ZLWK�

UHVSHFW� WR� 5HODWLRQDO� &DSLWDO� DQG� )LQDQFLDO� VXSSRUW� RI� ,QWHOOHFWXDO� FDSLWDO� ZLWK�

UHVSHFW�WR�5HODWLRQDO�&DSLWDO��7KLV�ZDV�DGGUHVVHG�E\�GHOHWLQJ�DQ�LWHP�LQ�HDFK�VFDOH�

WR�DWWDLQ�WKH�������EHQFKPDUN�

6�Q 6FDOH�QDPH &URQEDFK¶V�$OSKD 1XPEHU� RI� LWHPV�

LQ�VFDOH

� +XPDQ�&DSLWDO ����� �

� 6WUXFWXUDO�&DSLWDO ����� �

� 5HODWLRQDO�&DSLWDO ����� ��

� *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO�

3ROLFLHV�WRZDUG ,QQRYDWLRQ

����� �

� *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO�

3ROLFLHV�WRZDUG +XPDQ�&DSLWDO

����� �

� *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO�

3ROLFLHV�WRZDUG 6WUXFWXUDO�&DSLWDO

����� ���ZKHQ�LWHP���ZDV�

GHOHWHG��

� *RYHUQPHQW� ,QWHOOHFWXDO� &DSLWDO�

3ROLFLHV�WRZDUG 5HODWLRQDO�&DSLWDO

����� ���ZKHQ�LWHP���ZDV�

GHOHWHG�

� )LQDQFLDO� VXSSRUW� RI� ,QWHOOHFWXDO�

FDSLWDO�WRZDUG ,QQRYDWLRQ

����� �



ϴϬ

� )LQDQFLDO� VXSSRUW� RI� ,QWHOOHFWXDO�

FDSLWDO�WRZDUG +XPDQ�&DSLWDO

����� �

�� )LQDQFLDO� VXSSRUW� RI� ,QWHOOHFWXDO�

FDSLWDO�WRZDUG 6WUXFWXUDO�&DSLWDO

����� �

�� )LQDQFLDO� VXSSRUW� RI� ,QWHOOHFWXDO�

FDSLWDO�WRZDUG 5HODWLRQDO�&DSLWDO

����� ���ZKHQ�LWHP���ZDV�

GHOHWHG�

�� ,QQRYDWLRQ ����� �

6XPPDU\�7DEOH

7KH�PHDQ�YDOXH�RI�DOO�RUGLQDU\�YDULDEOHV�ZDV�FDOFXODWHG� DQG�WKH�VXPPDU\�VWDWLVWLFV�

ZDV�IRUPXODWHG�

9DULDEOH 2EV 0HDQ 6WG��'HY� 0LQ 0D[

1XPEHU�RI�VWXGHQWV ��� �������� �������� ���� ������

$GPLQLVWUDWLYH�VWDII ��� �������� �������� ��� ����

3XEOLFDWLRQV� ��� �������� �������� �� ����

$GPLVVLRQ�UDWH ��� �������� �������� �� ��

3DWHQWV� ��� �������� �������� � ���
$JH�RI�LQVWLWXWLRQ ��� �������� �������� � ��

'HDQVKLS�&ROOHJH ��� �������� ������� � ��

+XPDQ�&DSLWDO ��� �������� �������� � �

6WUXFWXUDO�&DSLWDO ��� �������� �������� � �

5HODWLRQDO�FDSLWDO ��� �������� ������� � �

*RYHUQPHQW�,&�3ROLFLHV�WRZDUG
,QQRYDWLRQ

��� ������� �������� � �

*RYHUQPHQW�,&�3ROLFLHV�WRZDUG
+XPDQ�&DSLWDO

��� �������� �������� � �

*RYHUQPHQW�,&�3ROLFLHV�WRZDUG
6WUXFWXUDO�&DSLWDO

��� �������� �������� � �

*RYHUQPHQW�,&�3ROLFLHV�WRZDUG
5HODWLRQDO�&DSLWDO

��� �������� �������� � �

)LQDQFLDO 6XSSRUW WRZDUG
,QQRYDWLRQ

��� �������� ������� � �

)LQDQFLDO�6XSSRUW WRZDUG +XPDQ�
&DSLWDO

��� �������� �������� � �

)LQDQFLDO�6XSSRUW WRZDUG
6WUXFWXUDO�&DSLWDO

��� �������� �������� � �

)LQDQFLDO�6XSSRUW WRZDUG
5HODWLRQDO�&DSLWDO

��� �������� �������� � �

,QQRYDWLRQ ��� �������� �������� � �



ϴϭ

1XPEHU�RI�VWXGHQWV

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�QXPEHU�RI�VWXGHQWV�

6WG�� 'HY�  � ��������� 7KLV� PHDQV� WKH� GHYLDWLRQ� IURP� WKH� PHDQ�� WKH� KLJKHU� WKH�

VWDQGDUG�GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�

QXPEHU�RI�VWXGHQWV�

0LQ�  � ����� 7KLV� LV� WKH� PLQLPXP� YDOXH�� WKH ORZHVW� QXPEHU� RI� VWXGHQWV� LQ� WKH�

GDWDVHW�

0D[�  � ������� 7KLV� WKH� PD[LPXP�� KLJKHVW� QXPEHU� RU� YDOXH� LQ� WKH� QXPEHU� RI�

VWXGHQWV�

$GPLQLVWUDWLYH�VWDII

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�DGPLQLVWUDWLYH�VWDII�

6WG�� 'HY�  � ��������� 7KLV� PHDQV� WKH� GHYLDWLRQ� IURP� WKH� PHDQ�� WKH� KLJKHU� WKH�

VWDQGDUG�GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�

DGPLQLVWUDWLYH�VWDII�

0LQ� �����7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�DGPLQLVWUDWLYH�VWDII�

0D[� ������7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�DGPLQLVWUDWLYH�VWDII�

3XEOLFDWLRQV�



ϴϮ

7KH�WRWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�WKDW�

FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW� LV� WKH�DYHUDJH�RI�DOO� WKH�

SXEOLFDWLRQV�VLQFH������

6WG��'HY� ����������7KLV�PHDQV� WKH�GHYLDWLRQ� IURP WKH�PHDQ�� WKH�KLJKHU� WKH� VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�SXEOLFDWLRQV�

0LQ� ����7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�SXEOLFDWLRQV�

0D[� ������ 7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�QXPEHU�RI��SXEOLFDWLRQV

$GPLVVLRQ�5DWH

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ���������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�DGPLVVLRQ�UDWH�

6WG��'HY� ���������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�DGPLVVLRQ�

UDWH�

0LQ� ����7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�LQ�WKH�DGPLVVLRQ�UDWH�

0D[� ����7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�DGPLVVLRQ�UDWH�

3DWHQWV�

7KH�WRWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�WKDW�

FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV�� LW�LV�WKH�DYHUDJH�RI�DOO� WKH�

QXPEHU�RI�SDWHQWV�DZDUGHG�

6WG�� 'HY�  � ��������7KLV�PHDQV� WKH� GHYLDWLRQ� IURP� WKH�PHDQ�� WKH� KLJKHU� WKH� VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�SDWHQWV�DZDUGHG�



ϴϯ

0LQ� ���7KLV LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�SDWHQWV�DZDUGHG�

0D[� ���� 7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU��RU�YDOXH�LQ�WKH�QXPEHU�RI�SDWHQWV�DZDUGHG�

$JH�RI�,QVWLWXWLRQ

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�DJH�RI�LQVWLWXWLRQ�

6WG�� 'HY�  � ��������� 7KLV� PHDQV� WKH� GHYLDWLRQ� IURP� WKH� PHDQ�� WKH� KLJKHU� WKH�

VWDQGDUG�GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�

DJH�RI�LQVWLWXWLRQ�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�LQ�WKH�DJH�RI�LQVWLWXWLRQ�

0D[� ����7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�DJH�RI�LQVWLWXWLRQ�

'HDQVKLS�&ROOHJH

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�QXPEHU�RI�'HDQVKLS�&ROOHJH�

6WG��'HY� ���������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�QXPEHU�

RI�'HDQVKLS�&ROOHJH�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�LQ�WKH�'HDQVKLS�&ROOHJH�

0D[� ����7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�'HDQVKLS�&ROOHJH�



ϴϰ

+XPDQ�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ����������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�VXP�RI�+XPDQ�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�+XPDQ�

FDSLWDO�

0LQ� �� 7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�LQ�WKH�+XPDQ�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�RI�WKH�+XPDQ�FDSLWDO

6WUXFWXUDO�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�VWUXFWXUDO�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�VWUXFWXUDO�

FDSLWDO�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�VWUXFWXUDO�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�VWUXFWXUDO�FDSLWDO�

5HODWLRQDO�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�



ϴϱ

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�UHODWLRQDO�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�UHODWLRQDO�

FDSLWDO�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�UHODWLRQDO�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�UHODWLRQDO�FDSLWDO�

*RYHUQPHQW�,&�3ROLFLHV�WR�,QQRYDWLRQ

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH RI�DOO�

WKH�*RYHUQPHQW�,&�3ROLFLHV�WR�LQQRYDWLRQ�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ�� ZLGHU� WKH� YDOXHV� RI� WKH� PHDQ� DUH� VSUHDG� DFURVV� WKH� UDQJH� RI� WKH�

*RYHUQPHQW�,&�3ROLFLHV�WR�LQQRYDWLRQ�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH�ORZHVW�QXPEHU�RI�*RYHUQPHQW�,&�3ROLFLHV�

WR�LQQRYDWLRQ�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�*RYHUQPHQW�,&�3ROLFLHV�

WR�LQQRYDWLRQ�

*RYHUQPHQW�,&�3ROLFLHV�WR�+XPDQ�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�



ϴϲ

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO�

6WG��'HY� ���������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ�� ZLGHU� WKH� YDOXHV� RI� WKH� PHDQ� DUH� VSUHDG� DFURVV� WKH� UDQJH� RI� WKH�

*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH�ORZHVW�QXPEHU�RI�*RYHUQPHQW�,&�3ROLFLHV�

WR�KXPDQ�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�*RYHUQPHQW�,&�3ROLFLHV�

WR�KXPDQ�FDSLWDO�

*RYHUQPHQW�,&�3ROLFLHV�WR�6WUXFWXUDO�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�*RYHUQPHQW�,&�3ROLFLHV�WR�VWUXFWXUDO�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ�� ZLGHU� WKH� YDOXHV� RI� WKH� PHDQ� DUH� VSUHDG� DFURVV� WKH� UDQJH� RI� WKH�

*RYHUQPHQW�,&�3ROLFLHV�WR�VWUXFWXUDO�FDSLWDO�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH�ORZHVW�QXPEHU�RI�*RYHUQPHQW�,&�3ROLFLHV�

WR�VWUXFWXUDO�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�*RYHUQPHQW�,&�3ROLFLHV�

WR�VWUXFWXUDO�FDSLWDO�



ϴϳ

*RYHUQPHQW�,&�3ROLFLHV�WR�5HODWLRQDO�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�*RYHUQPHQW�,&�3ROLFLHV�WR�UHODWLRQDO�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ�� ZLGHU� WKH� YDOXHV� RI� WKH� PHDQ� DUH� VSUHDG� DFURVV� WKH� UDQJH� RI� WKH�

*RYHUQPHQW�,&�3ROLFLHV�WR�UHODWLRQDO�FDSLWDO�

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�*RYHUQPHQW�,&�3ROLFLHV�

WR�UHODWLRQDO�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�*RYHUQPHQW�,&�3ROLFLHV�

WR�UHODWLRQDO�FDSLWDO�

)LQDQFLDO�VXSSRUW�WR�,QQRYDWLRQ

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�)LQDQFLDO�VXSSRUW�WR�LQQRYDWLRQ�

6WG��'HY� ���������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�)LQDQFLDO�

VXSSRUW�WR�LQQRYDWLRQ�

0LQ� ���7KLV� LV� WKH�PLQLPXP�YDOXH�� WKH ORZHVW� QXPEHU�RI�)LQDQFLDO� VXSSRUW� WR�

LQQRYDWLRQ�



ϴϴ

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�)LQDQFLDO�VXSSRUW�WR�

LQQRYDWLRQ�

)LQDQFLDO�VXSSRUW�WR�+XPDQ�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�)LQDQFLDO�VXSSRUW�WR�KXPDQ�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�)LQDQFLDO�

VXSSRUW�WR�KXPDQ�FDSLWDO�

0LQ� ���7KLV� LV� WKH�PLQLPXP�YDOXH�� WKH ORZHVW� QXPEHU�RI�)LQDQFLDO� VXSSRUW� WR�

KXPDQ�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�)LQDQFLDO VXSSRUW�WR�

KXPDQ�FDSLWDO�

)LQDQFLDO�VXSSRUW�WR�6WUXFWXUDO�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH DYHUDJH�RI�DOO�

WKH�)LQDQFLDO�VXSSRUW�WR�VWUXFWXUDO�FDSLWDO�

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�)LQDQFLDO�

VXSSRUW�WR�VWUXFWXUDO�FDSLWDO�



ϴϵ

0LQ� ���7KLV� LV� WKH�PLQLPXP�YDOXH�� WKH ORZHVW� QXPEHU�RI�)LQDQFLDO� VXSSRUW� WR�

VWUXFWXUDO�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�)LQDQFLDO�VXSSRUW�WR�

VWUXFWXUDO�FDSLWDO�

)LQDQFLDO�VXSSRUW�WR�5HODWLRQDO�&DSLWDO

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ��������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�)LQDQFLDO�VXSSRUW�WR�UHODWLRQDO�FDSLWDO�

6WG��'HY� ��������7KLV PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�)LQDQFLDO�

VXSSRUW�WR�UHODWLRQDO�FDSLWDO�

0LQ� ���7KLV� LV� WKH�PLQLPXP�YDOXH�� WKH ORZHVW� QXPEHU�RI�)LQDQFLDO� VXSSRUW� WR�

UHODWLRQDO�FDSLWDO�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�)LQDQFLDO�VXSSRUW�WR�

UHODWLRQDO�FDSLWDO�

,QQRYDWLRQ

7RWDO�QXPEHU�RI�REVHUYDWLRQV� ����� 7KLV�PHDQV�WKH�WRWDO�QXPEHU�RI�UHVSRQGHQWV�

WKDW�VXFFHVVIXOO\�FRPSOHWHG�WKH�VXUYH\�

0HDQ� ���������7KLV�LV�WKH�VWDWLVWLFDO�PHDQ�RI�WKH�GDWDVHWV��LW�LV�WKH�DYHUDJH�RI�DOO�

WKH�QXPEHU�RI�LQQRYDWLRQV�



ϵϬ

6WG��'HY� ��������7KLV�PHDQV�WKH�GHYLDWLRQ�IURP�WKH�PHDQ��WKH�KLJKHU�WKH�VWDQGDUG�

GHYLDWLRQ��ZLGHU�WKH�YDOXHV�RI�WKH�PHDQ�DUH�VSUHDG�DFURVV�WKH�UDQJH�RI�WKH�QXPEHU�

RI�LQQRYDWLRQV��

0LQ� ���7KLV�LV�WKH�PLQLPXP�YDOXH��WKH ORZHVW�QXPEHU�RI�LQQRYDWLRQV�

0D[� ���7KLV�WKH�PD[LPXP��KLJKHVW�QXPEHU�RU�YDOXH�LQ�WKH�QXPEHU�RI�LQQRYDWLRQV�

+\SRWKHVHV�7HVWLQJ

$� FRUUHODWLRQ� WHVW� ZDV� XVHG� WR� YDOLGDWH� WKH� H[LVWHQFH� RI� DQ� DVVRFLDWLRQ�

EHWZHHQ�WKH�YDULDEOHV�� WKHUHE\�SURYLGLQJ�D�EDVH�WR�PHDVXUH�WKH�OHYHO�DVVRFLDWLRQ�

EHWZHHQ� WKH� YDULDEOHV�� 7KH� FRUUHODWLRQ� ZDV� XVHG� WR� YDOLGDWH� WKH� GHJUHH� RI�

DVVRFLDWLRQ�EHWZHHQ�WKH�YDULDEOHV��7KLV�PHDQV�FRUUHODWLRQV�LV�YDOLGDWLQJ�WKH�VWUHQJWK�

RI� OLQHDU� DVVRFLDWLRQ� EHWZHHQ� WKH� YDULDEOHV�� 5HJUHVVLRQ� VHHNV� WR� H[SODLQ� WKH�

UHODWLRQVKLS�EHWZHHQ�LQGHSHQGHQW�YDULDEOHV�DQG�GHSHQGHQW�YDULDEOHV��,Q�WKLV�VWXG\��

WKH�GHSHQGHQW�YDULDEOH�LV�LQQRYDWLRQ�ZKLOH�WKH�LQGHSHQGHQW�YDULDEOHV�DUH��1XPEHU�

RI�VWXGHQWV��$GPLQLVWUDWLYH�VWDII��3XEOLFDWLRQV�VLQFH�������$GPLVVLRQ�UDWH��3DWHQWV�

DZDUGHG��$JH�RI�DQ�LQVWLWXWLRQ��GHDQVKLS�FROOHJH��KXPDQ�FDSLWDO��VWUXFWXUDO�FDSLWDO��

UHODWLRQDO�FDSLWDO��*RYHUQPHQW��,&�3ROLFLHV�WR�LQQRYDWLRQ��*RYHUQPHQW��,&�3ROLFLHV�

WR�KXPDQ�FDSLWDO��*RYHUQPHQW��,&�3ROLFLHV�WR�VWUXFWXUDO�FDSLWDO��*RYHUQPHQW��,&�

3ROLFLHV�WR�UHODWLRQDO�FDSLWDO��)LQDQFLDO�VXSSRUW�WR�LQQRYDWLRQ��)LQDQFLDO�VXSSRUW�WR�

KXPDQ�FDSLWDO��)LQDQFLDO�VXSSRUW�WR�VWUXFWXUDO�FDSLWDO��)LQDQFLDO�VXSSRUW�WR�UHODWLRQDO�

FDSLWDO�



ϵϭ

&RUUHODWLRQ�&RHIILFLHQW

9DULDEOHV 1XPE
HU�RI�
VWXGH
QWV

$GPLQL
VWUDWLYH�
VWDII

3XEOLF
DWLRQV�
VLQFH�
����

$GP
LVVLR
Q�
UDWH

3DWH
QWV�
DZDU
GHG

$JH�
RI�
LQVWLW
XWLRQ

GHDQ
VKLS�
FROOH
JH

KXPD
QBFDS
LWDO

VWUXF
WXUDO
BFDSL
WDO

UHODWL
RQDO
BFDSL
WDO

JRYW
BLQQ
RYDWL
RQ

JRYW
BKX
PDQ
BFDSL
WDO

JRYW
BVWUX
FWXUD
OBFDS
LWDO

JRYW
BUHOD
WLRQD
OBFDS
LWDO

ILQDQ
FLDOBL
QQRY
DWLRQ

ILQDQ
FLDOB
KXP
DQBF
DSLWD
O

ILQDQ
FLDOB
VWUXF
WXUDO
BFDSL
WDO

ILQDQ
FLDOB
UHODWL
RQDO
BFDSL
WDO

LQQR
YDWLR
Q

1XPEHU�RI�VWXGHQWV �����

$GPLQLVWUDWLYH�VWDII ����� �����

3XEOLFDWLRQV�VLQFH����� ������ ����� �����

$GPLVVLRQ�UDWH ������ ������ ����� �����

3DWHQWV�DZDUGHG ������ ������ ����� ����� �����

$JH�RI�LQVWLWXWLRQ ����� ����� ����� �
�����

����� �����

GHDQVKLS�FROOHJH ����� ����� ����� ����� ����� ����� �����

KXPDQBFDSLWDO ����� ����� ����� ����� ����� ����� ����� �����

VWUXFWXUDOBFDSLWDO ����� ����� ����� ����� ����� ����� ����� ����� �����

UHODWLRQDOBFDSLWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

JRYWBLQQRYDWLRQ ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� �����

JRYWBKXPDQBFDSLWDO ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

JRYWBVWUXFWXUDOBFDSLWDO ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

JRYWBUHODWLRQDOBFDSLWDO ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

ILQDQFLDOBLQQRYDWLRQ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

ILQDQFLDOBKXPDQBFDSLW
DO

������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

ILQDQFLDOBVWUXFWXUDOBFD
SLWDO

������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

ILQDQFLDOBUHODWLRQDOBFD
SLWDO

������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

LQQRYDWLRQ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����



ϵϮ

)URP�WKH�FRUUHODWLRQ�WDEOH��LW�LV�HYLGHQW�WKDW�WKH�YDOXHV�KLJKOLJKWHG�LQ�\HOORZ�KDYH�

SRVLWLYH�DQG�FRUUHODWLRQV�ZLWK�WKHLU�FRUUHVSRQGLQJ�YDULDEOHV�

� $GPLVVLRQ�UDWH�KDV�D�VWURQJ�QHJDWLYH�FRUUHODWLRQ�ZLWK�QXPEHU�RI�VWXGHQWV��

:KLFK�LPSOLHV�WKDW�DV�WKH�DGPLVVLRQ�UDWH�JRHV�XS��WKH�QXPEHU�RI�VWXGHQWV�

UHGXFHV�

� $JH�RI�LQVWLWXWLRQ�KDV�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�DGPLQLVWUDWLYH�VWDII�

DQG� SXEOLFDWLRQV� VLQFH� ������ :KLFK� LPSOLHV� WKDW� WKH� KLJKHU� WKH� DJH� RI�

LQVWLWXWLRQ��WKH�KLJKHU�WKH�QXPEHU�RI�DGPLQLVWUDWLYH�VWDII�DQG�SXEOLFDWLRQV�

� *RYHUQPHQW� ,&� 3ROLFLHV� WR� LQQRYDWLRQ� KDV� D� SRVLWLYH� FRUUHODWLRQ� ZLWK�

+XPDQ�FDSLWDO��VWUXFWXUDO�FDSLWDO�DQG�UHODWLRQDO�FDSLWDO��7KLV�LPSOLHV�WKDW�DV�

WKH�QXPEHU�RI�*RYHUQPHQW�,&�3ROLFLHV�WR�LQQRYDWLRQ�LQFUHDVHV��VR�GRHV�WKH�

KXPDQ�FDSLWDO��VWUXFWXUDO�DQG�UHODWLRQDO�FDSLWDO��

� *RYHUQPHQW� ,&�3ROLFLHV�WR�+XPDQ�FDSLWDO�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�

+XPDQ�FDSLWDO��6WUXFWXUDO�FDSLWDO�DQG�5HODWLRQDO�FDSLWDO�ZKLOH�PDLQWDLQLQJ�

D� VWURQJ�SRVLWLYH� FRUUHODWLRQ�ZLWK�*RYHUQPHQW� ,&�3ROLFLHV� WR� LQQRYDWLRQ��

7KLV�LPSOLHV�WKDW�DV�WKH�*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO�LQFUHDVHV��

WKH� KXPDQ�� VWUXFWXUDO�� DQG� UHODWLRQDO� FDSLWDO� LQFUHDVHV� DQG� VR� GRHV� WKH�

QXPEHU�RI�*RYHUQPHQW�,&�3ROLFLHV�WR�LQQRYDWLRQV�

� *RYHUQPHQW�,&�3ROLFLHV�WR�VWUXFWXUDO�FDSLWDO�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�

+XPDQ�FDSLWDO��6WUXFWXUDO�FDSLWDO�DQG�5HODWLRQDO�FDSLWDO�ZKLOH�PDLQWDLQLQJ�

D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�ZLWK�*RYHUQPHQW�,&�3ROLFLHV�WR�LQQRYDWLRQ�DQG�

*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO��:KLFK�PHDQV�WKDW�DV�WKH�QXPEHU�



ϵϯ

RI�*RYHUQPHQW�,&�3ROLFLHV�WR�VWUXFWXUDO�FDSLWDO�LQFUHDVHV�VR�GRHV�WKH�KXPDQ��

VWUXFWXUDO�� UHODWLRQDO� FDSLWDO�� $OVR�� WKH� *RYHUQPHQW� ,&� 3ROLFLHV� WR�

LQQRYDWLRQV�DQG�*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO�LQFUHDVHV�

� )LQDQFLDO� VXSSRUW� WR� LQQRYDWLRQ� KDV� D� SRVLWLYH� FRUUHODWLRQ� ZLWK� +XPDQ�

FDSLWDO�� 6WUXFWXUDO� FDSLWDO�� 5HODWLRQDO� FDSLWDO�� *RYHUQPHQW� ,&� 3ROLFLHV� WR�

LQQRYDWLRQ��*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO��DQG�*RYHUQPHQW�,&�

3ROLFLHV�WR�UHODWLRQDO�FDSLWDO�ZKLOH�DOVR�KDYLQJ�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�

ZLWK�*RYHUQPHQW�,&�3ROLFLHV�WR�VWUXFWXUDO�FDSLWDO��7KLV�PHDQV�WKDW�DV� WKH�

QXPEHU�RI�)LQDQFLDO�VXSSRUW�WR�LQQRYDWLRQ�LQFUHDVHV��VR�GRHV�KXPDQ�FDSLWDO��

VWUXFWXUDO�FDSLWDO��UHODWLRQDO�FDSLWDO��*RYHUQPHQW�,&�3ROLFLHV�WR�LQQRYDWLRQ��

*RYHUQPHQW�,&�3ROLFLHV�WR�KXPDQ�FDSLWDO�DQG�*RYHUQPHQW�,&�3ROLFLHV�WR�

UHODWLRQDO�DQG�VWUXFWXUDO�FDSLWDOV�LQFUHDVHV�WRR��

� )LQDQFLDO�VXSSRUW�WR�VWUXFWXUDO�FDSLWDO�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�+XPDQ�

FDSLWDO�� 6WUXFWXUDO� FDSLWDO�� 5HODWLRQDO� FDSLWDO�� *RYHUQPHQW� ,&� 3ROLFLHV� WR�

LQQRYDWLRQ�� DQG� *RYHUQPHQW� ,&� 3ROLFLHV� WR� KXPDQ� FDSLWDO� ZLWK� VWURQJ�

SRVLWLYH� FRUUHODWLRQV� ZLWK� *RYHUQPHQW� ,&� 3ROLFLHV� WR� VWUXFWXUDO� FDSLWDO��

*RYHUQPHQW� ,& 3ROLFLHV� WR� UHODWLRQDO� FDSLWDO�� DQG� )LQDQFLDO� VXSSRUW� WR�

LQQRYDWLRQ�� 7KLV� LPSOLHV� WKDW� DV� WKH� QXPEHU� RI� )LQDQFLDO� VXSSRUW� WR�

VWUXFWXUDO�FDSLWDO�LQFUHDVHV��WKH�KXPDQ�FDSLWDO��VWUXFWXUDO�FDSLWDO��UHODWLRQDO�

FDSLWDO��QXPEHU�RI�*RYHUQPHQW��,&�3ROLFLHV�WR�LQQRYDWLRQV��DQG�*RYHUQPHQW��

,&�3ROLFLHV� WR�KXPDQ�FDSLWDO� LQFUHDVHV�ZKLOH�*RYHUQPHQW� � ,&�3ROLFLHV� WR�

VWUXFWXUDO� DQG� UHODWLRQDO� FDSLWDO�� DQG� )LQDQFLDO� VXSSRUW� WR� LQQRYDWLRQV�

LQFUHDVHV�PRUH��



ϵϰ

� )LQDQFLDO� VXSSRUW� WR� UHODWLRQDO� FDSLWDO� KDV� D� SRVLWLYH� FRUUHODWLRQ� ZLWK�

6WUXFWXUDO� FDSLWDO� DQG� 5HODWLRQDO� FDSLWDO� ZLWK� VWURQJ� FRUUHODWLRQV� ZLWK�

*RYHUQPHQW��,&�3ROLFLHV�WR�LQQRYDWLRQ��*RYHUQPHQW��,&�3ROLFLHV�WR�KXPDQ�

FDSLWDO�� *RYHUQPHQW� � ,&� 3ROLFLHV� WR� VWUXFWXUDO� FDSLWDO�� *RYHUQPHQW� � ,&�

3ROLFLHV�WR�UHODWLRQDO�FDSLWDO��)LQDQFLDO�VXSSRUW�WR�LQQRYDWLRQ��DQG�)LQDQFLDO�

VXSSRUW� WR� VWUXFWXUDO� FDSLWDO�� 7KLV� PHDQV� DV� WKH� )LQDQFLDO� VXSSRUW� WR�

UHODWLRQDO�FDSLWDO�JHWV�LQFUHDVHG��WKH�VWUXFWXUDO�DQG�UHODWLRQDO�FDSLWDO�WHQG�V�

WR� JHW� LQFUHDVHG�� ZKLOH� WKH� *RYHUQPHQW� � ,&� 3ROLFLHV WR� LQQRYDWLRQ��

*RYHUQPHQW� � ,&� 3ROLFLHV� WR� KXPDQ� FDSLWDO�� *RYHUQPHQW� � ,&� 3ROLFLHV� WR�

VWUXFWXUDO�FDSLWDO��*RYHUQPHQW��,&�3ROLFLHV�WR�UHODWLRQDO�FDSLWDO��)LQDQFLDO�

VXSSRUW� WR� LQQRYDWLRQ� DQG� )LQDQFLDO� VXSSRUW� WR� VWUXFWXUDO� FDSLWDO� JHWV�

LQFUHDVHG�

� ,QQRYDWLRQ�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�+XPDQ�FDSLWDO��6WUXFWXUDO�FDSLWDO��

*RYHUQPHQW��,&�3ROLFLHV�WR�LQQRYDWLRQ��*RYHUQPHQW��,&�3ROLFLHV�WR�KXPDQ�

FDSLWDO�� )LQDQFLDO� VXSSRUW� WR� LQQRYDWLRQ�� )LQDQFLDO� VXSSRUW� WR� VWUXFWXUDO�

FDSLWDO�� DQG� )LQDQFLDO� VXSSRUW� WR� UHODWLRQDO FDSLWDO�ZKLOH� KDYLQJ� D� VWURQJ�

SRVLWLYH� ZLWK� 5HODWLRQDO� FDSLWDO�� *RYHUQPHQW� � ,&� 3ROLFLHV� WR� VWUXFWXUDO�

FDSLWDO�DQG�*RYHUQPHQW��,&�3ROLFLHV�WR�UHODWLRQDO�FDSLWDO��7KLV�LPSOLHV�WKDW�

DV�WKH�QXPEHU�LQQRYDWLRQV�JHWV�LQFUHDVHG��WKHUH�LV�DQ�DSSUR[LPDWH�LQFUHDVH�

LQ�WKH�OHYHO�RI�+XPDQ�FDSLWDO��6WUXFWXUDO�FDSLWDO��*RYHUQPHQW��,&�3ROLFLHV�

WR� SROLF\� RQ� LQQRYDWLRQ�� *RYHUQPHQW� � ,&� 3ROLFLHV� WR� SROLF\� RQ� KXPDQ�

FDSLWDO�� )LQDQFLDO� VXSSRUW� WR� LQQRYDWLRQ�� )LQDQFLDO� VXSSRUW� WR� VWUXFWXUDO�

FDSLWDO�� DQG� )LQDQFLDO� VXSSRUW� WR� SROLF\ RQ� UHODWLRQDO� FDSLWDO�� 5HODWLRQDO�
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FDSLWDO�� *RYHUQPHQW� � ,&� 3ROLFLHV� WR� SROLF\� RQ� VWUXFWXUDO� FDSLWDO� DQG�

*RYHUQPHQW��,&�3ROLFLHV�WR�UHODWLRQDO�FDSLWDO�

%XW�IRU�WKH�PRGHO�HVWLPDWLRQ��ZH
OO�SURFHHG�ZLWK�WKH�UHJUHVVLRQ�DQDO\VLV�

5HJUHVVLRQ�$QDO\VLV�5HVXOW

+\SRWKHVLV��

+��± +XPDQ�&DSLWDO�LV�QRW�WKH�PDMRU�IDFWRU�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+��± +XPDQ�&DSLWDO�LV�WKH�PDMRU�IDFWRU�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ
&;ϴ͕�ϭϱϯͿ ϭϱ͘ϭϲ
WƌŽď�х�& Ϭ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϰϮϮ
�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϭϯϭ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�+XPDQ�FDSLWDO��7KH�PRGHO� VXPPDU\� UHYHDOV� D� VLJQLILFDQW�

PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��WKH�DGMXVWHG�

5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH� LQGHSHQGHQW�

YDULDEOHV�FDQ�DFFRXQW�H[SODLQ�IRU��������RI�WKH�YDULDWLRQ�LQ�,QQRYDWLRQ�LQ�6DXGL�

WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ŚƵŵĂŶ�ĐĂƉŝƚĂů Ϭ͘ϱϱϳϰϮϭ Ϭ͘Ϭϱϲϵϰϱ ϵ͘ϳϵ Ϭ͘ϬϬϬ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϰ͘ϲϰ�ͲϬϲ ϰ͘ϰϯ�ͲϬϲ ϭ͘Ϭϱ Ϭ͘Ϯϵϳ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϵϯ Ϭ͘ϬϬϬϭϯϳ ϭ͘ϰϭ Ϭ͘ϭϲ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϭϱϵϴϮ Ϭ͘ϬϭϬϯϴϵ ϭ͘ϱϰ Ϭ͘ϭϮϲ
ĂŐĞ ͲϬ͘Ϭϭϭϭϴ Ϭ͘ϬϬϳϵϳϱ Ͳϭ͘ϰ Ϭ͘ϭϲϯ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ Ϭ͘ϬϬϮϯϬϭ Ϭ͘ϬϭϮϳϯϯ Ϭ͘ϭϴ Ϭ͘ϴϱϳ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϯϭϯ Ϭ͘ϬϬϭϳϳϭ ϭ͘ϴϳ Ϭ͘Ϭϲϯ
ƉƵďůŝĐĂƚŝŽŶƐ Ͳϭ͘ϵ�ͲϬϱ ϯ͘Ϭϯ�ͲϬϱ ͲϬ͘ϲϰ Ϭ͘ϱϮϯ



ϵϲ

ĐŽŶƐ Ϭ͘ϮϲϲϱϮϰ ϭ͘ϬϮϲϬϰϭ Ϭ͘Ϯϲ Ϭ͘ϳϵϱ

7KH�PRGHO�VKRZ�D�VLJQLILFDQW�FRHIILFLHQW�IRU�KXPDQ�FDSLWDO��LQGLFDWLQJ�WKDW�WKH�

QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG�

+\SRWKHVLV��

+��± 6WUXFWXUDO�&DSLWDO�LV�QRW�WKH�PDMRU�IDFWRU�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+��± 6WUXFWXUDO�&DSLWDO�LV�WKH�PDMRU�IDFWRU�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ
&;ϴ͕�ϭϱϯͿ ϭϵ͘ϰϴ
WƌŽď�х�& Ϭ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϬϰϲ
�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϳϴϳ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�6WUXFWXUDO�FDSLWDO��7KH�PRGHO�VXPPDU\�UHYHDOV�D�VLJQLILFDQW�

PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��WKH�DGMXVWHG�

5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH� LQGHSHQGHQW�

YDULDEOHV�FDQ�DFFRXQW�H[SODLQ�IRU��������RI�WKH�YDULDWLRQ�LQ�,QQRYDWLRQ�LQ�6DXGL�

WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ƐƚƌƵĐƚƵƌĂů�ĐĂƉŝƚĂů Ϭ͘ϳϭϲϭϵϮ Ϭ͘Ϭϲϯϱϭϰ ϭϭ͘Ϯϴ Ϭ͘ϬϬϬ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϰ͘ϮϬ�ͲϬϲ ϰ͘ϭϳ�ͲϬϲ ϭ͘Ϭϭ Ϭ͘ϯϭϲ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϮϳϮ Ϭ͘ϬϬϬϭϮϵ Ϯ͘ϭ Ϭ͘Ϭϯϳ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘Ϭϭϰϳϭϴ Ϭ͘ϬϬϵϳϵϱ ϭ͘ϱ Ϭ͘ϭϯϱ
ĂŐĞ ͲϬ͘ϬϭϮϴϴ Ϭ͘ϬϬϳϱϮϲ Ͳϭ͘ϳϭ Ϭ͘Ϭϴϵ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϲϬϴ Ϭ͘ϬϭϮϬϭ ͲϬ͘ϱϭ Ϭ͘ϲϭϯ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϭϲϮϴ Ϭ͘ϬϬϭϲϵϮ Ϭ͘ϵϲ Ϭ͘ϯϯϳ
ƉƵďůŝĐĂƚŝŽŶƐ ͲϬ͘ϬϬϬϬϰ Ϯ͘ϴϲ�ͲϬϱ Ͳϭ͘ϰ Ϭ͘ϭϲϰ



ϵϳ

ĐŽŶƐ ͲϬ͘ϭϴϵϮϲ Ϭ͘ϵϳϮϭϴϭ ͲϬ͘ϭϵ Ϭ͘ϴϰϲ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�IRU�VWUXFWXUDO�FDSLWDO��LQGLFDWLQJ�WKDW�WKH�

QXOO�K\SRWKHVLV�ZRXOG�EH� UHMHFWHG��:LWKRXW�XVLQJ� IL[HG�HIIHFW�� WKH�FRHIILFLHQW�RI�

DGPLQLVWUDWLYH�VWDII�LV�DOVR�VLJQLILFDQW�

+\SRWKHVLV��

+��±5HODWLRQDO�&DSLWDO�LV�QRW�WKH�PDMRU�IDFWRU�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+��±5HODWLRQDO�&DSLWDO�LV�WKH�PDMRU�IDFWRU�LQ�WKH�LQWHOOHFWXDO�FDSLWDO�WRZDUG�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ
&;ϴ͕�ϭϱϯͿ Ϯϭ͘ϱϴ
WƌŽď�х�& Ϭ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϯϬϭ
�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϬϱϲ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�5HODWLRQDO�FDSLWDO��7KH�PRGHO�VXPPDU\�UHYHDOV�D�VLJQLILFDQW�

PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��WKH�DGMXVWHG�

5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH� LQGHSHQGHQW�

YDULDEOHV�FDQ�DFFRXQW�H[SODLQ�IRU��������RI�WKH�YDULDWLRQ�LQ�,QQRYDWLRQ�LQ�6DXGL�

WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ƐƚƌƵĐƚƵƌĂů�ĐĂƉŝƚĂů Ϭ͘ϳϱϰϲϯϯ Ϭ͘ϬϲϯϮϰϰ ϭϭ͘ϵϯ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ Ϯ͘ϳϬ�ͲϬϲ ϰ͘Ϭϳ�ͲϬϲ Ϭ͘ϲϲ Ϭ͘ϱϬϵ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϭϲ Ϭ͘ϬϬϬϭϮϱ Ϭ͘ϵϯ Ϭ͘ϯϱϲ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϭϬϳϰϴ Ϭ͘ϬϬϵϱϳϭ ϭ͘ϭϮ Ϭ͘Ϯϲϯ
ĂŐĞ ͲϬ͘ϬϬϳϳϴ Ϭ͘ϬϬϳϮϵϭ Ͳϭ͘Ϭϳ Ϭ͘Ϯϴϴ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϳϲϯ Ϭ͘ϬϭϭϳϬϮ ͲϬ͘ϲϱ Ϭ͘ϱϭϱ



ϵϴ

ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϱϮϳ Ϭ͘ϬϬϭϲϮϭ Ϯ͘ϭϴ Ϭ͘Ϭϯϭ
ƉƵďůŝĐĂƚŝŽŶƐ ͲϮ͘Ϯ�ͲϬϱ Ϯ͘ϳϴ�ͲϬϱ ͲϬ͘ϴ Ϭ͘ϰϮϳ
ĐŽŶƐ Ϭ͘ϮϴϮϲϯϵ Ϭ͘ϵϯϴϮϲϯ Ϭ͘ϯ Ϭ͘ϳϲϰ

7KH�PRGHOV�VKRZ�D�VLJQLILFDQW�FRHIILFLHQW�IRU�UHODWLRQDO�FDSLWDO��LQGLFDWLQJ�WKDW�WKH�

QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��,Q�DGGLWLRQ��WKH�FRHIILFLHQW�RI�GHDQVKLS�LV�DOVR�

VLJQLILFDQW�

+\SRWKHVLV��

+��± *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�GR�QRW�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�
DPRQJ�IDFXOW\�

+��± *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ
&;ϴ͕�ϭϱϯͿ ϭϵ͘ϯϮ
WƌŽď�х�& Ϭ
ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϬϮϱ
�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϳϲϱ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO��7KH�PRGHO�VXPPDU\�UHYHDOV�

D�VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��

WKH� DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW� YDULDEOHV� FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
'ŽǀĞƌŶŵĞŶƚ�/ŶƚĞůůĞĐƚƵĂů��ĂƉŝƚĂů Ϭ͘ϱϱϯϯϬϳ Ϭ͘ϬϰϵϮϵϲ ϭϭ͘ϮϮ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϱ͘Ϭϴ�ͲϬϲ ϰ͘ϭϴ�ͲϬϲ ϭ͘ϮϮ Ϭ͘ϮϮϲ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϬϱ Ϭ͘ϬϬϬϭϮϵ Ϭ͘ϴϮ Ϭ͘ϰϭϰ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϭϭϮϴϯ Ϭ͘ϬϬϵϴϰϳ ϭ͘ϭϱ Ϭ͘Ϯϱϰ



ϵϵ

ĂŐĞ ͲϬ͘ϬϬϱϭϵ Ϭ͘ϬϬϳϰϵϰ ͲϬ͘ϲϵ Ϭ͘ϰϵ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ Ϭ͘ϬϬϭϯϯϮ Ϭ͘ϬϭϮϬϮϰ Ϭ͘ϭϭ Ϭ͘ϵϭϮ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϱϬϵϵ Ϭ͘ϬϬϭϲϱϴ ϯ͘Ϭϴ Ϭ͘ϬϬϮ
ƉƵďůŝĐĂƚŝŽŶƐ Ͳϯ͘ϯ�ͲϬϱ Ϯ͘ϴϳ�ͲϬϱ Ͳϭ͘ϭϲ Ϭ͘Ϯϰϲ
ĐŽŶƐ Ϭ͘ϳϲϴϯϬϱ Ϭ͘ϵϱϵϵϭϲ Ϭ͘ϴ Ϭ͘ϰϮϱ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�IRU�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO��

LQGLFDWLQJ�WKDW�WKH�QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��,Q�DGGLWLRQ��WKH�FRHIILFLHQW�

RI�3DWHQWV�LV�DOVR�VLJQLILFDQW�

+\SRWKHVLV��

+��¤�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�GR�QRW�DIIHFW�WKH�RXWFRPH�RI�
+XPDQ�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHOV�DPRQJ�IDFXOW\�

+��¤�*RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�RXWFRPH�RI�+XPDQ�
FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHOV�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ

&;ϴ͕�ϭϱϯͿ ϭϵ͘ϴϳ

WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϬϵϱ

�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϴϯϵ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�*RYHUQPHQW�KXPDQ�&DSLWDO��7KH�PRGHO�VXPPDU\�UHYHDOV�D�

VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��

WKH� DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW� YDULDEOHV� FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL WHUWLDU\�LQVWLWXWLRQV�



ϭϬϬ

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ŐŽǀƚ�ŚƵŵĂŶ�ĐĂƉŝƚĂů Ϭ͘ϲϮϮϬϬϱ Ϭ͘Ϭϱϰϱϲϭ ϭϭ͘ϰ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϳ͘ϰϳ�ͲϬϲ ϰ͘ϭϰ�ͲϬϲ ϭ͘ϴ Ϭ͘Ϭϳϯ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϮϰϮ Ϭ͘ϬϬϬϭϮϴ ϭ͘ϴϴ Ϭ͘ϬϲϮ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘Ϭϭϵϳ Ϭ͘ϬϬϵϳϭϴ Ϯ͘Ϭϯ Ϭ͘Ϭϰϰ

ĂŐĞ ͲϬ͘ϬϬϴϰϰ Ϭ͘ϬϬϳϰϱϯ Ͳ
ϭ͘ϭϯ Ϭ͘Ϯϱϵ

ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϰϴϯ Ϭ͘Ϭϭϭϵϰϲ ͲϬ͘ϰ Ϭ͘ϲϴϳ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϱϮϳϮ Ϭ͘ϬϬϭϲϰϲ ϯ͘Ϯ Ϭ͘ϬϬϮ

ƉƵďůŝĐĂƚŝŽŶƐ Ͳϱ͘ϰϬ�ͲϬϱ Ϯ͘ϴϲ�ͲϬϱ Ͳ
ϭ͘ϴϵ Ϭ͘Ϭϲϭ

ĐŽŶƐ ͲϬ͘ϮϭϭϲϮ Ϭ͘ϵϲϳϰϵϰ Ͳ
Ϭ͘ϮϮ

Ϭ͘ϴϮϳ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI�JRYW�KXPDQ�FDSLWDO��LQGLFDWLQJ�WKDW�WKH�

QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��7KH�FRHIILFLHQWV�RI�GHDQVKLS�DQG�DGPLVVLRQ�UDWH�

LV�DOVR�VLJQLILFDQW�

+\SRWKHVLV��

+��� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�GR�QRW�DIIHFW�WKH�RXWFRPH�RI�
6WUXFWXUDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+��� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�RXWFRPH�RI�6WUXFWXUDO�
FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ
ϭϲϮ

&;ϴ͕�ϭϱϯͿ
Ϯϳ͘ϱϮ

WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ
Ϭ͘ϱϵ

�Ěũ�ZͲƐƋƵĂƌĞĚ
Ϭ͘ϱϲϴϱ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�*RYHUQPHQW�VWUXFWXUDO�&DSLWDO��7KH�PRGHO�VXPPDU\�UHYHDOV�



ϭϬϭ

D�VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��

WKH� DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW� YDULDEOHV� FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ŐŽǀƚ�ƐƚƌƵĐƚƵƌĂů�ĐĂƉŝƚĂů Ϭ͘ϲϰϬϲϲϮ Ϭ͘ϬϰϳϬϰ ϭϯ͘ϲϮ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϳ͘ϵϵ�ͲϬϲ ϯ͘ϳϴ�ͲϬϲ Ϯ͘ϭϭ Ϭ͘Ϭϯϲ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϯϱϲ Ϭ͘ϬϬϬϭϭϴ ϯ Ϭ͘ϬϬϯ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϮϮϯϯϭ Ϭ͘ϬϬϴϴϳϵ Ϯ͘ϱϭ Ϭ͘Ϭϭϯ
ĂŐĞ ͲϬ͘Ϭϭϭϯϲ Ϭ͘ϬϬϲϴϮϴ Ͳϭ͘ϲϲ Ϭ͘Ϭϵϴ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϯϰϯ Ϭ͘ϬϭϬϵϭϴ ͲϬ͘ϯϭ Ϭ͘ϳϱϰ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϰϭϯϳ Ϭ͘ϬϬϭϱϬϵ Ϯ͘ϳϰ Ϭ͘ϬϬϳ
ƉƵďůŝĐĂƚŝŽŶƐ Ͳϲ͘ϭ�ͲϬϱ Ϯ͘ϲϮ�ͲϬϱ ͲϮ͘ϯϱ Ϭ͘ϬϮ
ĐŽŶƐ ͲϬ͘ϴϯϯϭϳ Ϭ͘ϴϵϭϯϳϲ ͲϬ͘ϵϯ Ϭ͘ϯϱϭ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI�JRYW�VWUXFWXUDO�FDSLWDO��LQGLFDWLQJ�

WKDW�WKH�QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��7KH�FRHIILFLHQWV�RI�QXPEHU�RI�VWXGHQWV��

DGPLQLVWUDWLYH�VWDII��SDWHQWV��SXEOLFDWLRQ�DQG�DGPLVVLRQ�UDWH�DUH�DOVR�VLJQLILFDQW�

+\SRWKHVLV��

+�� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�GR�QRW�DIIHFW�WKH�RXWFRPH�RI�
5HODWLRQDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+�� *RYHUQPHQW�,QWHOOHFWXDO�&DSLWDO�SROLFLHV�DIIHFW�WKH�RXWFRPH�RI�5HODWLRQDO�
FDSLWDO�WRZDUGV�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ

&;ϴ͕�ϭϱϯͿ ϯϬ͘ϳϰ
WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϲϭϲϰ

�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϵϲϰ



ϭϬϮ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�

6DXGL�FDQ�EH�SUHGLFWHG�ZLWK�*RYHUQPHQW�5HODWLRQDO�&DSLWDO��7KH�PRGHO�VXPPDU\�

UHYHDOV�D�VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�

DGGLWLRQ��WKH�DGMXVWHG�5�VTXDUHG�YDOXHV�UHYHDO�WKDW�ZKHQ�SRVLWLYH�ELDV�LV�FRUUHFWHG��

WKH�LQGHSHQGHQW�YDULDEOHV�FDQ�DFFRXQW�H[SODLQ�IRU��������RI�WKH�YDULDWLRQ�LQ�

,QQRYDWLRQ�LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ŐŽǀƚ�ƌĞůĂƚŝŽŶĂů�ĐĂƉŝƚĂů Ϭ͘ϲϲϲϭϲϯ Ϭ͘ϬϰϲϬϵϳ ϭϰ͘ϰϱ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϲ͘ϭϯ�ͲϬϲ ϯ͘ϲϲ�ͲϬϲ ϭ͘ϲϳ Ϭ͘Ϭϵϲ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϮϭ Ϭ͘ϬϬϬϭϭϯ ϭ͘ϴϲ Ϭ͘Ϭϲϱ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘Ϭϭϳϵϯ Ϭ͘ϬϬϴϱϵϴ Ϯ͘Ϭϵ Ϭ͘Ϭϯϵ
ĂŐĞ ͲϬ͘ϬϬϲϭϭ Ϭ͘ϬϬϲϱϴϮ ͲϬ͘ϵϯ Ϭ͘ϯϱϱ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϭϬϮϭ Ϭ͘ϬϭϬϱϴϭ ͲϬ͘ϵϲ Ϭ͘ϯϯϲ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϳϰϯ Ϭ͘ϬϬϭϰϲϭ Ϯ͘ϱϲ Ϭ͘Ϭϭϭ
ƉƵďůŝĐĂƚŝŽŶƐ Ͳϯ͘ϭ�ͲϬϱ Ϯ͘ϱϮ�ͲϬϱ Ͳϭ͘Ϯϭ Ϭ͘ϮϮϳ
ĐŽŶƐ ͲϬ͘ϯϬϲϱϲ Ϭ͘ϴϱϮϵϮ ͲϬ͘ϯϲ Ϭ͘ϳϮ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�IRU�JRYW�UHODWLRQDO�FDSLWDO��LQGLFDWLQJ�

WKDW�WKH�QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��$OVR��DGPLVVLRQ�UDWH�DQG�SDWHQWV�DUH�

VLJQLILFDQW�

+\SRWKHVLV��

+�� )LQDQFLDO�VXSSRUW�IRU�,QWHOOHFWXDO�FDSLWDO�GRHV�QRW�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�
DPRQJ�IDFXOW\�

+�� )LQDQFLDO�VXSSRUW�IRU�,QWHOOHFWXDO�FDSLWDO�GRHV�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�
DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ
ϭϲϮ

&;ϴ͕�ϭϱϯͿ
ϭϲ͘ϭϴ

WƌŽď�х�& Ϭ



ϭϬϯ

ZͲƐƋƵĂƌĞĚ
Ϭ͘ϰϱϴϯ

�Ěũ�ZͲƐƋƵĂƌĞĚ
Ϭ͘ϰϯ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ� EH� SUHGLFWHG� ZLWK� )LQDQFLDO� LQQRYDWLRQ�� 7KH� PRGHO� VXPPDU\� UHYHDOV� D�

VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��

WKH� DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW�YDULDEOHV�FDQ�DFFRXQW�H[SODLQ�IRU�����RI�WKH�YDULDWLRQ�LQ�,QQRYDWLRQ�

LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ĨŝŶĂŶĐŝĂů�ŝŶŶŽǀĂƚŝŽŶ Ϭ͘ϱϳϲϳϰϯ Ϭ͘Ϭϱϲϳϳϰ ϭϬ͘ϭϲ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϯ͘ϱϱ�ͲϬϲ ϰ͘ϯϳ�ͲϬϲ Ϭ͘ϴϭ Ϭ͘ϰϭϴ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϱϴ Ϭ͘ϬϬϬϭϯϰ ϭ͘ϭϴ Ϭ͘ϮϰϮ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϬϴϳϬϭ Ϭ͘ϬϭϬϯϭϵ Ϭ͘ϴϰ Ϭ͘ϰ
ĂŐĞ ͲϬ͘ϬϭϭϮϯ Ϭ͘ϬϬϳϴϱϴ Ͳϭ͘ϰϯ Ϭ͘ϭϱϱ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ Ϭ͘ϬϬϭϵϰϯ Ϭ͘ϬϭϮϱϰϴ Ϭ͘ϭϱ Ϭ͘ϴϳϳ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϲϳϴ Ϭ͘ϬϬϭϳϰ Ϯ͘ϭϭ Ϭ͘Ϭϯϲ
ƉƵďůŝĐĂƚŝŽŶƐ ͲϮ͘ϲ�ͲϬϱ Ϯ͘ϵϵ�ͲϬϱ ͲϬ͘ϴϳ Ϭ͘ϯϴϰ
ĐŽŶƐ ϭ͘ϮϱϵϵϬϯ Ϭ͘ϵϵϳϯϳϰ ϭ͘Ϯϲ Ϭ͘ϮϬϴ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI�ILQDQFLDO�VXSSRUW�WRZDUGV�LQQRYDWLRQ��

LQGLFDWLQJ�WKDW�WKH�QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��$OVR��WKH�FRHIILFLHQW�RI�SDWHQWV�

LV�DOVR�VLJQLILFDQW�

+\SRWKHVLV��

+�� )LQDQFLDO�6XSSRUW�GRHV�QRW�DIIHFW�WKH�RXWFRPH�RI�+XPDQ�FDSLWDO�WRZDUGV�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�



ϭϬϰ

+�� )LQDQFLDO�6XSSRUW�DIIHFW�WKH�RXWFRPH�RI�+XPDQ�FDSLWDO�WRZDUGV�LQQRYDWLRQ�
OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ

&;ϴ͕�ϭϱϯͿ ϰ͘ϯϵ
WƌŽď�х�& Ϭ͘ϬϬϬϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϭϴϲϴ

�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϭϰϰϯ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ� EH� SUHGLFWHG�ZLWK� )LQDQFLDO� KXPDQ�&DSLWDO�� 7KH�PRGHO� VXPPDU\� UHYHDOV� D�

VLJQLILFDQW�PRGHO�IRU�)���������� ������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��WKH�

DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW� YDULDEOHV� FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
ĨŝŶĂŶĐŝĂů�ŚƵŵĂŶ�ĐĂƉŝƚĂů Ϭ͘ϯϮϯϰϯ Ϭ͘Ϭϳϲϵϰϰ ϰ͘Ϯ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϵ͘Ϯϴ�ͲϬϲ ϱ͘ϯϰ�ͲϬϲ ϭ͘ϳϰ Ϭ͘Ϭϴϰ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϮϲ Ϭ͘ϬϬϬϭϲϱ Ϭ͘ϳϲ Ϭ͘ϰϰϲ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϮϰϲϵϱ Ϭ͘ϬϭϮϱϬϰ ϭ͘ϵϴ Ϭ͘Ϭϱ
ĂŐĞ ͲϬ͘ϬϬϴϳϯ Ϭ͘ϬϬϵϲϳ ͲϬ͘ϵ Ϭ͘ϯϲϴ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϭϯϵ Ϭ͘Ϭϭϱϯϳϱ ͲϬ͘Ϭϵ Ϭ͘ϵϮϴ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϲϰϯϵ Ϭ͘ϬϬϮϭϮϳ ϯ͘Ϭϯ Ϭ͘ϬϬϯ
ƉƵďůŝĐĂƚŝŽŶƐ ͲϮ͘ϰ�ͲϬϱ ϯ͘ϲϲ�ͲϬϱ ͲϬ͘ϲϰ Ϭ͘ϱϮϭ
ĐŽŶƐ Ϭ͘ϲϯϬϳϬϱ ϭ͘ϮϲϴϮϬϮ Ϭ͘ϱ Ϭ͘ϲϮ



ϭϬϱ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI� ILQDQFLDO�KXPDQ�FDSLWDO�� LQGLFDWLQJ�

WKDW� WKH� QXOO� K\SRWKHVLV�ZRXOG� EH� UHMHFWHG��$GPLVVLRQ� UDWH� DQG� SDWHQWV� DUH� DOVR�

VLJQLILFDQW�

+\SRWKHVLV���

+�� )LQDQFLDO�6XSSRUW�GRHV�QRW�DIIHFW�WKH�RXWFRPH�RI�6WUXFWXUDO�FDSLWDO�WRZDUGV�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

+�� )LQDQFLDO�6XSSRUW�DIIHFW�WKH�RXWFRPH�RI�6WUXFWXUDO�FDSLWDO�WRZDUGV�LQQRYDWLRQ�
OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ

&;ϴ͕�ϭϱϯͿ ϭϲ͘Ϭϱ
WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϱϲϯ

�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϮϳϴ
7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK� ILQDQFLDO� VWUXFWXUDO�FDSLWDO��7KH�PRGHO� VXPPDU\� UHYHDOV�D�

VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��

WKH� DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW� YDULDEOHV� FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ

ĨŝŶĂŶĐŝĂů�ƐƚƌƵĐƚƵƌĂů�ĐĂƉŝƚĂů Ϭ͘ϲϬϲϱϭϮ Ϭ͘Ϭϱϵϵϳϵ ϭϬ͘ϭϭ Ϭ
ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϯ͘ϭϮ�ͲϬϲ ϰ͘ϯϴ�ͲϬϲ Ϭ͘ϳϭ Ϭ͘ϰϳϳ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϰϯ Ϭ͘ϬϬϬϭϯϱ ϭ͘Ϭϳ Ϭ͘Ϯϴϴ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϬϳϱϯϰ Ϭ͘ϬϭϬϯϱϳ Ϭ͘ϳϯ Ϭ͘ϰϲϴ
ĂŐĞ ͲϬ͘ϬϬϴϭ Ϭ͘ϬϬϳϴϰϴ Ͳϭ͘Ϭϯ Ϭ͘ϯϬϯ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ Ϭ͘ϬϬϲϬϬϱ Ϭ͘ϬϭϮϱϴϰ Ϭ͘ϰϴ Ϭ͘ϲϯϰ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϲϲϴ Ϭ͘ϬϬϭϳϰϰ Ϯ͘ϭ Ϭ͘Ϭϯϳ



ϭϬϲ

ƉƵďůŝĐĂƚŝŽŶƐ Ͳϯ͘ϵ�ͲϬϱ Ϭ͘ϬϬϬϬϯ Ͳϭ͘ϯ Ϭ͘ϭϵϱ
ĐŽŶƐ ϭ͘Ϭϲϳϲϲϭ ϭ͘ϬϬϭϬϯϴ ϭ͘Ϭϳ Ϭ͘Ϯϴϴ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI�ILQDQFLDO�VWUXFWXUDO�FDSLWDO��LQGLFDWLQJ�

WKDW�WKH�QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG��$OVR��WKH�FRHIILFLHQW�RI�SDWHQWV�LV�DOVR�

VLJQLILFDQW�

+\SRWKHVLV���

+��� )LQDQFLDO�6XSSRUW�GRHV�QRW�DIIHFW�WKH�RXWFRPH�RI�5HODWLRQDO�FDSLWDO�WRZDUGV�
LQQRYDWLRQ�OHYHO�DPRQJ IDFXOW\�

+��� )LQDQFLDO�6XSSRUW�DIIHFW�WKH�RXWFRPH�RI�5HODWLRQDO�FDSLWDO�WRZDUGV�
LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ

&;ϴ͕�ϭϱϯͿ ϮϬ͘ϱϵ
WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϭϴϰ

�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϰϵϯϮ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK� ILQDQFLDO� UHODWLRQDO�FDSLWDO��7KH�PRGHO� VXPPDU\� UHYHDOV�D�

VLJQLILFDQW�PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��

WKH� DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�

LQGHSHQGHQW� YDULDEOHV� FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ

ĨŝŶĂŶĐŝĂů�ƌĞůĂƚŝŽŶĂů�ĐĂƉŝƚĂů Ϭ͘ϲϯϯϬϰϳ Ϭ͘Ϭϱϰϰϰϲ ϭϭ͘ϲϯ Ϭ



ϭϬϳ

ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϳ͘Ϯϰ�ͲϬϲ ϰ͘ϭϬ�ͲϬϲ ϭ͘ϳϲ Ϭ͘Ϭϴ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϭϵϲ Ϭ͘ϬϬϬϭϮϳ ϭ͘ϱϰ Ϭ͘ϭϮϱ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘Ϭϭϲϴϴ Ϭ͘ϬϬϵϲϰϯ ϭ͘ϳϱ Ϭ͘ϬϴϮ
ĂŐĞ ͲϬ͘ϬϬϵϴϲ Ϭ͘ϬϬϳϯϵϰ Ͳϭ͘ϯϯ Ϭ͘ϭϴϰ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϯϲϰ Ϭ͘Ϭϭϭϴϯϰ ͲϬ͘ϯϭ Ϭ͘ϳϱϵ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϴϭ Ϭ͘ϬϬϭϲϯϴ Ϯ͘ϯϯ Ϭ͘ϬϮϭ
ƉƵďůŝĐĂƚŝŽŶƐ Ͳϭ͘ϱ�ͲϬϱ Ϯ͘ϴϮ�ͲϬϱ ͲϬ͘ϱϰ Ϭ͘ϱϴϴ
ĐŽŶƐ Ϭ͘ϭϵϲϯϬϱ Ϭ͘ϵϱϭϱϬϴ Ϭ͘Ϯϭ Ϭ͘ϴϯϳ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI�ILQDQFLDO�UHODWLRQDO�FDSLWDO��LQGLFDWLQJ�

WKDW� WKH� QXOO� K\SRWKHVLV� ZRXOG� EH� UHMHFWHG�� $OVR�� WKH� FRHIILFLHQW� RI� QXPEHU� RI�

VWXGHQWV�DQG�SDWHQWV�LV�DOVR�VLJQLILFDQW�

+\SRWKHVLV���

+��� 7KH�LQWHOOHFWXDO�FDSLWDO�OHYHO�LV�QRW�DIIHFWHG�E\�WKH�,QQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\�

+��� 7KH�LQWHOOHFWXDO�FDSLWDO�OHYHO�LV�DIIHFWHG�E\�WKH�,QQRYDWLRQ�OHYHO�DPRQJ�
IDFXOW\�

EƵŵďĞƌ�ŽĨ�ŽďƐ ϭϲϮ

&;ϴ͕�ϭϱϯͿ Ϯϰ͘ϳϰ
WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϲϰ

�Ěũ�ZͲƐƋƵĂƌĞĚ Ϭ͘ϱϰϭϮ

7KH�RYHUDOO�PRGHO�VXPPDU\�UHYHDO�WKDW�WKH�OHYHO�RI�LQQRYDWLRQ�LQ�LQVWLWXWLRQV�6DXGL�

FDQ�EH�SUHGLFWHG�ZLWK�,QWHOOHFWXDO�FDSLWDO��7KH�PRGHO�VXPPDU\�UHYHDOV�D�VLJQLILFDQW�

PRGHO�IRU�)���������� �������DW������OHYHO�RI�VLJQLILFDQFH��,Q�DGGLWLRQ��WKH�DGMXVWHG�

5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH� LQGHSHQGHQW�



ϭϬϴ

YDULDEOHV�FDQ�DFFRXQW�H[SODLQ�IRU��������RI�WKH�YDULDWLRQ�LQ�,QQRYDWLRQ�LQ�6DXGL�

WHUWLDU\�LQVWLWXWLRQV�

ŝŶŶŽǀĂƚŝŽŶ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ
/ŶƚĞůůĞĐƚƵĂů�
ĐĂƉŝƚĂů Ϭ͘ϳϳϲϮϭϮ Ϭ͘ϬϲϬϯϳϮ ϭϮ͘ϴϲ Ϭ
ŶƵŵďĞƌ�ŽĨ�
ƐƚƵĚĞŶƚƐ ϰ͘ϬϬ�ͲϬϲ ϯ͘ϵϭ�ͲϬϲ ϭ͘ϬϮ Ϭ͘ϯϬϵ
ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�
ƐƚĂĨĨ Ϭ͘ϬϬϬϭϳϰ Ϭ͘ϬϬϬϭϮϭ ϭ͘ϰϰ Ϭ͘ϭϱϭ
ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϭϮϳϮϮ Ϭ͘ϬϬϵϭϵϵ ϭ͘ϯϴ Ϭ͘ϭϲϵ
ĂŐĞ ͲϬ͘Ϭϭϭϭϯ Ϭ͘ϬϬϳϬϰϭ Ͳϭ͘ϱϴ Ϭ͘ϭϭϲ
ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϲϰϮ Ϭ͘ϬϭϭϮϲϳ ͲϬ͘ϱϳ Ϭ͘ϱϳ
ƉĂƚĞŶƚƐ Ϭ͘ϬϬϮϮϴϵ Ϭ͘ϬϬϭϱϳϰ ϭ͘ϰϱ Ϭ͘ϭϰϴ
ƉƵďůŝĐĂƚŝŽŶƐ Ͳϭ͘ϱ�ͲϬϱ Ϯ͘ϲϴ�ͲϬϱ ͲϬ͘ϱϲ Ϭ͘ϱϳϰ
ĐŽŶƐ ͲϬ͘ϭϰϬϱϴ Ϭ͘ϵϬϴϳϱ ͲϬ͘ϭϱ Ϭ͘ϴϳϳ

7KH�PRGHO�VKRZV�D�VLJQLILFDQW�FRHIILFLHQW�RI�,QWHOOHFWXDO�FDSLWDO��LQGLFDWLQJ�WKDW�

WKH�QXOO�K\SRWKHVLV�ZRXOG�EH�UHMHFWHG�

&RPSDULVRQ�RI�5HJUHVVLRQ�0RGHOV

�� )XOO�UHJUHVVLRQ�ZLWK�DQG�ZLWKRXW�D�IL[HG�HIIHFW

5HJUHVVLRQ�6XPPDU\

tŝƚŚŽƵƚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ tŝƚŚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ
EƵŵďĞƌ�ŽĨ�
ŽďƐ ϭϲϮ

EƵŵďĞƌ�
ŽĨ�ŽďƐ ϭϲϮ

& ϭϳ͘Ϭϰ
&;Ϯϳ͕�
ϭϯϰͿ ϭϮ͘ϴϳ

WƌŽď�х�& Ϭ͘ϬϬϬ WƌŽď�х�& Ϭ͘ϬϬϬ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϲϵϱϭ
ZͲ

ƐƋƵĂƌĞĚ Ϭ͘ϳϮϭϴ
�Ěũ�ZͲ
ƐƋƵĂƌĞĚ Ϭ͘ϲϱϰϯ

�Ěũ�ZͲ
ƐƋƵĂƌĞĚ Ϭ͘ϲϲϱϳ

:LWKRXW� XVLQJ� WKH� XQLYHUVLW\� DV� IL[HG� HIIHFWV�� WKH� PRGHO� VXPPDU\� UHYHDOV� D�

VLJQLILFDQW�PRGHO�IRU�)����������� �������DW������OHYHO�RI�VLJQLILFDQFH��$OVR��WKH�

DGMXVWHG� 5� VTXDUHG� YDOXHV� UHYHDO� WKDW� ZKHQ� D� SRVLWLYH� ELDV� LV� FRUUHFWHG�� WKH�



ϭϬϵ

LQGHSHQGHQW� YDULDEOHV FDQ� DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ�

,QQRYDWLRQ�LQ�6DXGL�WHUWLDU\�LQVWLWXWLRQV

8VLQJ�XQLYHUVLWLHV�DV�IL[HG�HIIHFWV��WKH�PRGHO�VXPPDU\�UHYHDOV�D�VLJQLILFDQW�PRGHO�

IRU�)����������� �������DW������OHYHO�RI�VLJQLILFDQFH��$OVR��WKH�DGMXVWHG�5�VTXDUHG�

YDOXHV�UHYHDO�WKDW�ZKHQ�D�SRVLWLYH�ELDV�LV�FRUUHFWHG��WKH�LQGHSHQGHQW�YDULDEOHV�FDQ�

DFFRXQW�H[SODLQ� IRU� ������� RI� WKH� YDULDWLRQ� LQ� ,QQRYDWLRQ� LQ� 6DXGL� WHUWLDU\�

LQVWLWXWLRQV�

/ŶŶŽǀĂƚŝŽŶ��������ŽĞĨ͘ tŝƚŚŽƵƚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ tŝƚŚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ

�ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ �ŽĞĨĨ ^ƚĚ͘��ƌƌ͘ ƚ Wхƚ

ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ ϱ͘ϭϴ�ͲϬϲ ϯ͘ϱϮ�ͲϬϲ ϭ͘ϰϳ Ϭ͘ϭϰϯ Ͳϭ͘Ϯ�ͲϬϱ ϭ͘ϱϵ�ͲϬϱ

Ͳ

Ϭ͘ϳϯ Ϭ͘ϰϲϱ

ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ Ϭ͘ϬϬϬϮϲϳ Ϭ͘ϬϬϬϭϭϭ Ϯ͘ϰϭ Ϭ͘Ϭϭϳ Ϭ͘ϬϬϯϭϭϲ Ϭ͘ϬϬϭϵϵϯ ϭ͘ϱϲ Ϭ͘ϭϮ

ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ Ϭ͘ϬϭϰϯϰϮ Ϭ͘ϬϬϴϯϰϱ ϭ͘ϳϮ Ϭ͘Ϭϴϴ Ϭ͘Ϭϵϲϭϯϭ Ϭ͘ϬϱϮϰϳ ϭ͘ϴϯ Ϭ͘Ϭϲϵ

ĂŐĞ ͲϬ͘Ϭϭϭϱϵ Ϭ͘ϬϬϲϮϰϮ

Ͳ

ϭ͘ϴϲ Ϭ͘Ϭϲϱ ͲϬ͘ϬϭϱϮϲ Ϭ͘ϬϭϱϬϰϮ

Ͳ

ϭ͘Ϭϭ Ϭ͘ϯϭϮ

ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ ͲϬ͘ϬϬϲϲϵ Ϭ͘ϬϬϵϵϲϳ

Ͳ

Ϭ͘ϲϳ Ϭ͘ϱϬϯ Ϭ͘ϭϭϳϯ Ϭ͘ϬϴϵϮϴϱ ϭ͘ϯϭ Ϭ͘ϭϵϭ

ŚƵŵĂŶ�ĐĂƉŝƚĂů Ϭ͘Ϭϳϭϵϰϰ Ϭ͘ϭϬϰϭϲϲ Ϭ͘ϲϵ Ϭ͘ϰϵϭ Ϭ͘ϬϴϴϲϬϯ Ϭ͘ϭϬϯϱϴϴ Ϭ͘ϴϲ Ϭ͘ϯϵϰ

ƐƚƌƵĐƚƵƌĂů�ĐĂƉŝƚĂů Ϭ͘ϬϵϱϬϳ Ϭ͘ϭϮϰϰϳϯ Ϭ͘ϳϲ Ϭ͘ϰϰϲ Ϭ͘Ϭϳϵϵϯϭ Ϭ͘ϭϮϰϬϵϯ Ϭ͘ϲϰ Ϭ͘ϱϮϭ

ƌĞůĂƚŝŽŶĂů�ĐĂƉŝƚĂů Ϭ͘ϭϬϮϬϴϭ Ϭ͘ϭϮϬϵϱ Ϭ͘ϴϰ Ϭ͘ϰ Ϭ͘Ϭϳϯϳϳϲ Ϭ͘ϭϮϬϳϳ Ϭ͘ϲϭ Ϭ͘ϱϰϮ

ŐŽǀƚ�ŝŶŶŽǀĂƚŝŽŶ Ϭ͘Ϭϱϲϭϰϯ Ϭ͘Ϭϳϱϲϴ Ϭ͘ϳϰ Ϭ͘ϰϱϵ Ϭ͘ϬϬϰϵϱϭ Ϭ͘Ϭϳϴϰϰϲ Ϭ͘Ϭϲ Ϭ͘ϵϱ



ϭϭϬ

7KH�)�LV�KLJKHU�:LWKRXW�D�IL[HG�HIIHFW�DQG�DOWKRXJK�WKH�DGMXVWHG�U�VTXDUH�YDOXH�LV�

LQGLFDWLQJ�WKDW�WKH�H[SODQDWRU\�YDULDEOHV�FDQ�DFFRXQW�IRU�PRUH�YDULDEOHV�ZKHQ�WKH�

HIIHFW�LV�XVHG��WKH�GLIIHUHQFH�LV�YHU\�ORZ�

ŐŽǀƚ�ŚƵŵĂŶ�ĐĂƉŝƚĂů ͲϬ͘Ϭϰϵϴϰ Ϭ͘ϬϵϭϬϯ

Ͳ

Ϭ͘ϱϱ Ϭ͘ϱϴϱ ͲϬ͘ϬϰϯϬϰ Ϭ͘Ϭϵϭϯϴϲ

Ͳ

Ϭ͘ϰϳ Ϭ͘ϲϯϴ

ŐŽǀƚ�ƐƚƌƵĐƚƵƌĂů�

ĐĂƉŝƚĂů Ϭ͘ϭϴϬϳϰϯ Ϭ͘Ϭϴϲϯϭϰ Ϯ͘Ϭϵ Ϭ͘Ϭϯϴ Ϭ͘ϭϰϯϳϮ Ϭ͘Ϭϴϳϭϴϴ ϭ͘ϲϱ Ϭ͘ϭϬϮ

ŐŽǀƚ�ƌĞůĂƚŝŽŶĂů�

ĐĂƉŝƚĂů Ϭ͘ϮϱϲϬϵϲ Ϭ͘ϬϵϬϲϴ Ϯ͘ϴϮ Ϭ͘ϬϬϱ Ϭ͘ϮϵϮϭϱϵ Ϭ͘ϬϵϬϴϱϴ ϯ͘ϮϮ Ϭ͘ϬϬϮ

ĨŝŶĂŶĐŝĂů�ŝŶŶŽǀĂƚŝŽŶ Ϭ͘ϬϰϯϯϮϱ Ϭ͘Ϭϳϱϱϵϰ Ϭ͘ϱϳ Ϭ͘ϱϲϳ Ϭ͘Ϭϴϲϵϭϲ Ϭ͘ϬϳϲϴϬϰ ϭ͘ϭϯ Ϭ͘Ϯϲ

ĨŝŶĂŶĐŝĂů�ŚƵŵĂŶ�

ĐĂƉŝƚĂů Ϭ͘Ϭϰϰϲϴϲ Ϭ͘ϬϱϵϮϯϭ Ϭ͘ϳϱ Ϭ͘ϰϱϮ Ϭ͘ϬϯϴϲϰϮ Ϭ͘ϬϱϵϭϲϮ Ϭ͘ϲϱ Ϭ͘ϱϭϱ

ĨŝŶĂŶĐŝĂů�ƐƚƌƵĐƚƵƌĂů�

ĐĂƉŝƚĂů ͲϬ͘Ϭϭϲϯϵ Ϭ͘ϬϴϯϮϰ ͲϬ͘Ϯ Ϭ͘ϴϰϰ ͲϬ͘ϬϰϯϮϵ Ϭ͘Ϭϴϰϯϲϵ

Ͳ

Ϭ͘ϱϭ Ϭ͘ϲϬϵ

ĨŝŶĂŶĐŝĂů�ƌĞůĂƚŝŽŶĂů�

ĐĂƉŝƚĂů Ϭ͘ϬϳϳϮϮϴ Ϭ͘ϬϵϮϴϲϲ Ϭ͘ϴϯ Ϭ͘ϰϬϳ Ϭ͘ϭϬϮϵϱ Ϭ͘ϬϵϯϬϬϰ ϭ͘ϭϭ Ϭ͘Ϯϳ

ƉĂƚĞŶƚƐ Ϭ͘ϬϬϯϬϱϭ Ϭ͘ϬϬϭϰϱϭ Ϯ͘ϭ Ϭ͘Ϭϯϳ ͲϬ͘ϯϱϬϭϱ Ϭ͘Ϯϰϳϴϰϱ

Ͳ

ϭ͘ϰϭ Ϭ͘ϭϲ

ƉƵďůŝĐĂƚŝŽŶƐ Ͳϯ͘ϳ�ͲϬϱ Ϯ͘ϰϲ�ͲϬϱ

Ͳ

ϭ͘ϱϭ Ϭ͘ϭϯϮ Ϭ͘ϬϬϭϳϭϰ Ϭ͘ϬϬϭϮϮϲ ϭ͘ϰ Ϭ͘ϭϲϰ

ŝĐ Ϭ͘ϬϭϴϮϳ Ϭ͘ϮϭϳϬϴϰ Ϭ͘Ϭϴ Ϭ͘ϵϯϯ Ϭ͘Ϭϰϴϳϳϴ Ϭ͘Ϯϭϱϭϭϯ Ϭ͘Ϯϯ Ϭ͘ϴϮϭ

ĐŽŶƐ ͲϬ͘ϵϮϭϯϰ Ϭ͘ϴϰϲϭϱϲ

Ͳ

ϭ͘Ϭϵ Ϭ͘Ϯϳϴ Ͳϭϰ͘ϲϭϱϳ ϴ͘ϴϬϳϮϵϴ

Ͳ

ϭ͘ϲϲ Ϭ͘Ϭϵϵ



ϭϭϭ

&RPSDULQJ�WKH�UHJUHVVLRQ�PRGHOV��WKH�DQDO\VLV�UHYHDOV�WKDW�RQO\�WKH�FRHIILFLHQW�RI�

JRYHUQPHQW� UHODWLRQDO� FDSLWDO� LV� VLJQLILFDQW� LQ� ERWK� PRGHOV�� 7KH� FRHIILFLHQW� RI�

DGPLQLVWUDWLYH� VWDII�� WKH� QXPEHU� RI� SDWHQWV�� JRYHUQPHQW� UHODWLRQDO� FDSLWDO�� DQG�

JRYHUQPHQW�VWUXFWXUDO�FDSLWDO�LV�VLJQLILFDQW�ZKHQ�WKH�XQLYHUVLW\�LV�XVHG�DV�D�IL[HG�

HIIHFW��LQGLFDWLQJ�WKDW�WKH�QXOO�K\SRWKHVLV�RI�K\SRWKHVLV���DQG���ZRXOG�EH�UHMHFWHG�

LI�WKH�XQLYHUVLW\�LV�QRW�XVHG�DV�D IL[HG�HIIHFW�DQG�RQO\�K\SRWKHVLV���ZRXOG�EH�UHMHFWHG�

LI� WKH� XQLYHUVLW\� LV� XVHG� DV� D� IL[HG� HIIHFW� �ZLWK� QR� RWKHU� VLJQLILFDQW� H[SODQDWRU\�

YDULDEOHV��

$�IXOO�UHJUHVVLRQ�PRGHO�ZLWK�SXEOLFDWLRQ�DV�D�GHSHQGHQW�YDULDEOH

5HJUHVVLRQ�6XPPDU\

tŝƚŚŽƵƚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ tŝƚŚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ
EƵŵďĞƌ�ŽĨ�
ŽďƐ ϭϲϮ

EƵŵďĞƌ�
ŽĨ�ŽďƐ ϭϲϮ

&;ϭϳ͕�ϭϰϰͿ ϭϳ͘ϳϭ
&;Ϯϴ͕�
ϭϯϯͿ ϵϵϵϵϵ

WƌŽď�х�& Ϭ WƌŽď�х�& Ϭ

ZͲƐƋƵĂƌĞĚ Ϭ͘ϲϳϲϱ
ZͲ

ƐƋƵĂƌĞĚ ϭ
�Ěũ�ZͲ
ƐƋƵĂƌĞĚ Ϭ͘ϲϯϴϯ

�Ěũ�ZͲ
ƐƋƵĂƌĞĚ ϭ

7KH�)�LV�KLJKHU�:LWKRXW�D�IL[HG�HIIHFW�DQG�DOWKRXJK�WKH�DGMXVWHG�U�VTXDUH�YDOXH�LV�

LQGLFDWLQJ�WKDW�WKH�H[SODQDWRU\�YDULDEOHV�FDQ�DFFRXQW�IRU�PRUH�YDULDEOHV�ZKHQ�WKH�

HIIHFW�LV�XVHG��WKH�GLIIHUHQFH�LV�YHU\�ORZ�

ŝŶŶŽǀĂƚŝŽŶ������� tŝƚŚŽƵƚ ĨŝǆĞĚ�ĞĨĨĞĐƚ tŝƚŚ�ĨŝǆĞĚ�ĞĨĨĞĐƚ

�ŽĞĨĨ
^ƚĚ͘�
�ƌƌ͘ ƚ Wхƚ �ŽĞĨĨ

^ƚĚ͘�
�ƌƌ͘ ƚ

Wх
ƚ

ŚƵŵĂŶ�ĐĂƉŝƚĂů
ϮϬϬ͘ϱϰ

Ϯ
ϯϱϮ͘ϮϮ

ϵϱ
Ϭ͘ϱ
ϳ

Ϭ͘ϱ
ϳ

Ͳϭ͘Ϯϵ�Ͳ
ϭϬ

Ϭ͘ϬϬϬϮ
ϱϳ Ϭ ϭ

ƐƚƌƵĐƚƵƌĂů�ĐĂƉŝƚĂů
ϳϲϭ͘ϵϳ

ϯϯ
ϰϬϳ͘ϲϰ

Ϭϲ
ϭ͘ϴ
ϳ

Ϭ͘Ϭ
ϲϰ

ϱ͘ϯϭ�Ͳ
ϭϬ

Ϭ͘ϬϬϬϯ
Ϭϴ Ϭ ϭ



ϭϭϮ

ƌĞůĂƚŝŽŶĂů�ĐĂƉŝƚĂů

Ͳ
Ϭ͘ϰϮϯϳ

Ϯ
ϰϬϵ͘ϵϯ

ϯϮ Ϭ
Ϭ͘ϵ
ϵϵ

Ϯ͘ϱϮ�Ͳ
ϭϬ Ϭ͘ϬϬϬϯ Ϭ ϭ

ŐŽǀƚ�ŝŶŶŽǀĂƚŝŽŶ

Ͳ
ϵϳ͘ϵϰϭ

ϭ
Ϯϱϰ͘ϯϭ

ϲϰ

Ͳ
Ϭ͘ϯ
ϵ

Ϭ͘ϳ
Ϭϭ

Ϯ͘ϵϰ�Ͳ
ϭϬ

Ϭ͘ϬϬϬϭ
ϵϰ Ϭ ϭ

ŐŽǀƚ�ŚƵŵĂŶ�ĐĂƉŝƚĂů
ϰϳϱ͘ϯϴ

ϳϴ
ϯϬϱ͘ϰϭ

ϭϳ
ϭ͘ϱ
ϲ

Ϭ͘ϭ
ϮϮ

ϰ͘ϰϵ�Ͳ
ϭϭ

Ϭ͘ϬϬϬϮ
Ϯϳ Ϭ ϭ

ŐŽǀƚ�ƐƚƌƵĐƚƵƌĂů�
ĐĂƉŝƚĂů

ϲϮϱ͘ϲϰ
ϴϴ

Ϯϴϳ͘Ϯϯ
ϰϮ

Ϯ͘ϭ
ϴ

Ϭ͘Ϭ
ϯϭ

ϭ͘ϯϬ�Ͳ
ϭϬ

Ϭ͘ϬϬϬϮ
ϭϴ Ϭ ϭ

ŐŽǀƚ�ƌĞůĂƚŝŽŶĂů�
ĐĂƉŝƚĂů

Ͳ
Ϯϯϵ͘ϲϬ

Ϯ
ϯϬϲ͘ϴϬ

ϯϰ

Ͳ
Ϭ͘ϳ
ϴ

Ϭ͘ϰ
ϯϲ

Ͳϰ͘ϲϰ�Ͳ
ϭϭ

Ϭ͘ϬϬϬϮ
ϯϰ Ϭ ϭ

ĨŝŶĂŶĐŝĂů�ŝŶŶŽǀĂƚŝŽŶ

Ͳ
ϭϱϴ͘ϭϰ

ϴ
Ϯϱϱ͘ϱϰ

ϴϲ

Ͳ
Ϭ͘ϲ
Ϯ

Ϭ͘ϱ
ϯϳ

Ϯ͘ϵϭ�Ͳ
ϭϭ

Ϭ͘ϬϬϬϭ
ϵϭ Ϭ ϭ

ĨŝŶĂŶĐŝĂů�ŚƵŵĂŶ�
ĐĂƉŝƚĂů

Ͳ
ϰ͘ϴϰϯϳ

Ϯ
ϭϵϲ͘Ϯϱ

ϭϰ

Ͳ
Ϭ͘Ϭ
Ϯ

Ϭ͘ϵ
ϴ

Ͳϰ͘ϮϬ�Ͳ
ϭϭ

Ϭ͘ϬϬϬϭ
ϰϳ Ϭ ϭ

ĨŝŶĂŶĐŝĂů�ƐƚƌƵĐƚƵƌĂů�
ĐĂƉŝƚĂů

ϯϴϰ͘ϱϬ
ϲϰ

Ϯϳϵ͘ϵϭ
ϱϯ

ϭ͘ϯ
ϳ

Ϭ͘ϭ
ϳϮ

ϵ͘ϴϴ�Ͳ
ϭϭ

Ϭ͘ϬϬϬϮ
Ϭϵ Ϭ ϭ

ĨŝŶĂŶĐŝĂů�ƌĞůĂƚŝŽŶĂů�
ĐĂƉŝƚĂů

Ͳ
ϱϵϬ͘ϭϯ

ϰ
ϯϭϬ͘ϬϮ

ϴϭ Ͳϭ͘ϵ
Ϭ͘Ϭ
ϱϵ

Ͳϰ͘ϵϭ�Ͳ
ϭϬ

Ϭ͘ϬϬϬϮ
ϯϭ Ϭ ϭ

ŝĐ
Ͳ

ϭϮϲϱ͘ϲ
ϳϮϴ͘ϲϱ

ϮϮ

Ͳ
ϭ͘ϳ
ϰ

Ϭ͘Ϭ
ϴϱ

Ͳϴ͘ϵϲ�Ͳ
ϭϬ

Ϭ͘ϬϬϬϱ
ϯϯ Ϭ ϭ

ŶƵŵďĞƌ�ŽĨ�ƐƚƵĚĞŶƚƐ
Ϭ͘ϬϬϮϬ

ϰϮ
Ϭ͘ϬϭϬϲ

ϱϳ
Ϭ͘ϭ
ϵ

Ϭ͘ϴ
ϰϴ

Ϭ͘ϭϮϰϴ
ϳϴ

ϭ͘ϱϰ�Ͳ
Ϭϴ

ϴ͘ϭϬ�н
Ϭϲ Ϭ

ĂĚŵŝŶŝƐƚƌĂƚŝǀĞ�ƐƚĂĨĨ
Ϯ͘Ϯϵϯϴ

ϴϰ
Ϭ͘ϯϮϬϲ

ϰϮ
ϳ͘ϭ
ϱ Ϭ

ϭϲ͘ϯϱϳ
ϯϭ

ϭ͘ϭϳ�Ͳ
Ϭϲ

ϭ͘ϰϬ�н
Ϭϳ Ϭ

ĂĚŵŝƐƐŝŽŶ�ƌĂƚĞ
ϳϰ͘ϴϳϭ

ϵϰ
Ϯϲ͘ϲϬϮ

ϯ
Ϯ͘ϴ
ϭ

Ϭ͘Ϭ
Ϭϲ

ϮϮϯ͘Ϭϱ
ϳϭ

ϰ͘ϲϵ�Ͳ
Ϭϱ

ϰ͘ϴϬ�н
Ϭϲ Ϭ

ĂŐĞ
ϲϯ͘ϱϲϳ

ϳϳ
ϭϵ͘ϵϵϱ

ϵϳ
ϯ͘ϭ
ϴ

Ϭ͘Ϭ
ϬϮ

Ͳ
ϵϴϯ͘ϱϬ

ϴ
Ϭ͘ϬϬϬϭ

Ϭϵ
ϵ͘ϭϬ�н

Ϭϲ Ϭ

ĚĞĂŶƐŚŝƉ�ĐŽůůĞŐĞ

Ͳ
ϴϰ͘ϱϬϴ

ϴ
ϯϮ͘ϵϲϮ

Ϯϰ

Ͳ
Ϯ͘ϱ
ϲ

Ϭ͘Ϭ
ϭϭ

Ϯϲϲ͘ϳϯ
ϳϰ

Ϭ͘ϬϬϬϭ
Ϯϯ

Ϯ͘ϮϬ�н
Ϭϲ Ϭ

ĐŽŶƐ

Ͳ
ϭϬϴϯϮ͘

Ϯ
Ϯϲϱϰ͘ϱ

Ϭϰ

Ͳ
ϰ͘Ϭ
ϴ Ϭ

Ͳ
ϰϰϱϮϴ͘

ϰ
Ϭ͘ϬϬϯϱ

ϴϮ
ϭ͘ϮϬ�н

Ϭϳ Ϭ

&RPSDULQJ�WKH�UHJUHVVLRQ�PRGHOV��WKH�DQDO\VLV�UHYHDOV�WKDW�RQO\�WKH�FRHIILFLHQW�RI�

DGPLQLVWUDWLYH� VWDII�� DGPLVVLRQ� UDWH�� DJH�� DQG�GHDQVKLS� FROOHJH� DUH� VLJQLILFDQW� LQ�



ϭϭϯ

ERWK�PRGHOV�� 7KH� FRHIILFLHQW� RI� WKH� QXPEHU� RI� VWXGHQWV� LV� VLJQLILFDQW�ZKHQ� WKH�

XQLYHUVLW\�LV�XVHG�DV�D�IL[HG�HIIHFW��7KH�FRHIILFLHQW�RI�JRYHUQPHQW�VWUXFWXUDO�FDSLWDO�

LV�VLJQLILFDQW�ZKHQ�WKH�IL[HG�HIIHFW�LV�DSSOLHG�

&+$37(5����',6&866,21

7KH� VWXG\� VKRZV� WKDW� VWUXFWXUDO� FDSLWDO�� JRYHUQPHQW� LQWHOOHFWXDO� FDSLWDO�

SROLFLHV� WRZDUG� UHODWLRQDO� FDSLWDO�� DQG� JRYHUQPHQW� LQWHOOHFWXDO� FDSLWDO� SROLFLHV�

WRZDUG�VWUXFWXUDO�FDSLWDO�DUH�WKH�PRVW�LQIOXHQWLDO�FRPSRQHQWV�RI�,&�ZKLFK�LQIOXHQFHV�

LQQRYDWLRQ��7KLV�ILQGLQJ�LV� LQFRQVLVWHQW�ZLWK�RWKHU�SULRU� LQYHVWLJDWLRQV�LQGLFDWLQJ�

WKDW� UHODWLRQDO� FDSLWDO� LV� WKH� PDLQ� IDFWRUV� OHDGLQJ� WR� LQQRYDWLRQ�� )RU� LQVWDQFH��

&yUFROHV�DQG�9DQGHUGRQFNW��������IRXQG�WKDW�DPRQJ�WKH�WKUHH�,&�IDFWRUV��WKH�PDLQ�

IDFWRU�ZDV�UHODWLRQDO�FDSLWDO��ZKLOH�WKH�OHDVW�IDFWRU�ZDV�VWUXFWXUDO�FDSLWDO��:KDW�LV�

PRUH��1DMLP��$OQDLPL�DQG�$OQDML��������IRXQG�WKDW�+&��5&�DQG�OHDGHUVKLS�FDSLWDO�

KDG�D�PRUH�VLJQLILFDQW�LPSDFW�FRPSDUHG�WR�VWUXFWXUDO�FDSLWDO��7KH�DSSOLFDWLRQ�DQG�

FRQWH[WXDOL]DWLRQ� RI� ,&� DW� WKH� XQLYHUVLW\� OHYHO� RI� DQDO\VLV� UHSUHVHQWV� DQRWKHU�

VLJQLILFDQW�FDXVH�RI�WKH�GLVSDULW\�LQ�WKH�ILQGLQJV��

:KLOH�WKLV�VWXG\�VKRZV�WKDW�VWUXFWXUDO�FDSLWDO�KDV�D�GRPLQDWLQJ�LQIOXHQFH��

RWKHU� SUHYLRXV� VWXG\� VXJJHVW� WKDW� KXPDQ� FDSLWDO� LV� WKH� PDLQ� IDFWRU� OHDGLQJ� WR�

LQQRYDWLRQ�� ,Q� LQYHVWLJDWLQJ� WKH� OLQN� EHWZHHQ� ,&� DQG� LQQRYDWLRQ�� =HUHQOHU��

+DVLORJOX�DQG�6H]JLQ��������IRXQG�WKDW�DPRQJ�WKH�WKUHH�,&�W\SHV��FXVWRPHU�FDSLWDO�

KDG�WKH�JUHDWHVW�LPSDFW��IROORZHG�E\�HPSOR\HH�FDSLWDO�DQG�ODVWO\�VWUXFWXUDO�FDSLWDO��

$W�WKH�VDPH�WLPH��6KHK]DG�HW�DO��������VWXG\�IRXQG�WKDW�KXPDQ�FDSLWDO�LV�WKH�PRVW�



ϭϭϰ

VLJQLILFDQW�FRPSRQHQW�RI�,&�LQ�WHUPV�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�SHUIRUPDQFH��

,Q�WKH�VWXG\��6&�FRPHV�LQ�WKH�VHFRQG�SODFH�DQG�5&�WKH�ODVW�SRVLWLRQ��

7KH�VWXG\�RI�6XQGDF�DQG�.UPSRWLF��������VXJJHVWHG�WKDW�KXPDQ�FDSLWDO��LV�

PRVW��LPSRUWDQW�DPRQJ��DOO��WKUHH��FRPSRQHQWV��EXW��GHVSLWH�RI��WKLV��LPSRUWDQFH���D�

VWURQJ��LQWHOOHFWXDO�FDSLWDO��FDQ��EH�FUHDWHG�ZLWK�WKH�FRPELQDWLRQ�RI�DOO�WKHVH�WKUHH�

FRPSRQHQWV��7KH�GLVFUHSDQF\�LQ�WKH�ILQGLQJV�FDQ�EH�DWWULEXWHG�WR�WKH�GLIIHUHQFHV�LQ�

RUJDQL]DWLRQDO� VWUXFWXUH� RI� XQLYHUVLWLHV�� VXFK� DV� WKH� QXPEHU� DQG� FRPSRVLWLRQ� RI�

VWXGHQWV�DQG�SHUVRQQHO��8QLYHUVLWLHV�XVH�GLIIHUHQW�,&�ODQJXDJHV��,W�LV�FOHDU�WKDW�WKH�

FRPSRQHQWV�RI� ,&�XVHG� LQ� WKH� DQDO\VLV� DUH�GLIIHUHQW�� KHQFH� WKH�GLIIHUHQFH� LQ� WKH�

UHVXOWV��

7KH�VWXG\�LQGLFDWHV�WKDW� WKHUH�LV�D�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�,&�DQG�

LQQRYDWLRQ�OHYHO��+RZHYHU��1DMLP��$OQDLPL�DQG�$OQDML��������GLG�QRW�HVWDEOLVK�D�

SRVLWLYH� VLJQLILFDQW� OLQN� EHWZHHQ� ,&� DQG� LQQRYDWLRQ�� ,W� LV� HYLGHQW� WKDW� WKH�

RUJDQL]DWLRQ¶V�LQWHOOHFWXDO�DVVHWV�DUH�VSHFL¿F�WR�HDFK�RUJDQL]DWLRQ�DQG�WKHLU�YDOXH�

DQG� UHOHYDQFH� GHSHQG� RQ� WKHLU� SRWHQWLDO� FRQWULEXWLRQ� WR� WKH� LQVWLWXWLRQ¶V� NH\�

REMHFWLYHV��7KLV SUHPLVH�FDQ�H[SODLQ�WKH�GLIIHUHQFH�LQ�WKH�ILQGLQJV��$GGLWLRQDOO\��

WKH�UDWH�RI�SHQHWUDWLRQ�RI�LQWHOOHFWXDO�FDSLWDO�LQ�XQLYHUVLWLHV�DQG�WKH�IUDPHZRUN�RI�

WKH�LPSOHPHQWDWLRQ�RI�FRPSOH[�SURMHFWV�GLIIHU��GHPRQVWUDWLQJ�WKH�GLVFUHSDQF\�LQ�

WKH�UHVXOWV��

7KH� VWXG\� VKRZV� WKH�PRGHUDWLQJ� UROH� RI� JRYHUQPHQW� LQWHOOHFWXDO� FDSLWDO�

SROLFLHV�WRZDUG�UHODWLRQDO�FDSLWDO��&RQWUDU\�WR�WKLV�ILQGLQJ��:X�HW�DO��������H[SORUHG�

KRZ�D�ILUP¶V�RSHUDWLRQDO�PRGH FDQ�UHLQIRUFH�WKH�DGYDQWDJHV�RI�LQWHOOHFWXDO�FDSLWDO�

RQ�LQQRYDWLRQ��7KHLU�UHVXOWV�VXSSRUW�WKH�PHGLDWLQJ�UROH�RI�,&�DQG�WKH�PRGHUDWLQJ�



ϭϭϱ

UROHV�RI�HQWUHSUHQHXULDO�RULHQWDWLRQ�DQG�VRFLDO�FDSLWDO�RQ�LQQRYDWLRQ��7KH�GLIIHUHQW�

PHDVXUHV�XVHG�LQ�DVVHVVLQJ�WKH�UHVHDUFK�REMHFWLYHV�H[SODLQ�WKH�GLVFUHSDQFLHV�LQ�WKHLU�

ILQGLQJV��0RUHRYHU��WKH�DXWKRUV�VXEGLYLGHG�,QWHOOHFWXDO�&DSLWDO�LQWR�GLIIHUHQW�PDMRU�

FRPSRQHQWV��

7KH�VWXG\�UHYHDOV�D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�,QQRYDWLRQ�DQG�DOO�RWKHU�

YDULDEOHV��$W�WKH�KHDUW�RI�WKLV�EDVLV�LV�WKH�SULQFLSOH�WKDW�WKH�VHYHUDO�DVSHFWV�RI�,&�DQG�

WKHLU� LQWHUUHODWLRQVKLSV�� E\� DFFXPXODWLQJ� DQG� PHGLDWLQJ� LQQRYDWLRQ� GLIIHUHQWO\��

HQDEOH� XQLYHUVLWLHV� WR� GUDZ� XSRQ� LQQRYDWLRQ� LQ� GLVWLQFW� ZD\V��:X� HW� DO� �������

UHYHDOHG� WKDW� ILUPV� WKDW� KDYH� KLJKHU� OHYHOV� RI� VRFLDO� FDSLWDO� DQG� HQWUHSUHQHXULDO�

RULHQWDWLRQ�WHQG�WR�DPSOLI\�WKH�HIIHFWV�RI�LQWHOOHFWXDO�FDSLWDO�RQ�LQQRYDWLRQ�

&RQWUDU\�WR�WKH�ILQGLQJ��6XEUDPDQLDP�DQG�<RXQGW��������GHPRQVWUDWHG�WKDW�

KXPDQ�� RUJDQL]DWLRQDO�� DQG� VRFLDO� FDSLWDO� DQG� WKHLU� LQWHUUHODWLRQVKLSV� VHOHFWLYHO\�

LQIOXHQFHG� LQFUHPHQWDO� DQG� UDGLFDO� LQQRYDWLYH� FDSDELOLWLHV�� ,Q� WKHLU� ILQGLQJV��

RUJDQL]DWLRQDO� FDSLWDO� SRVLWLYHO\� LQIOXHQFHG� LQFUHPHQWDO� LQQRYDWLYH� FDSDELOLW\��

ZKLOH�KXPDQ�FDSLWDO� LQWHUDFWHG�ZLWK�VRFLDO�FDSLWDO� WR�SRVLWLYHO\� LQIOXHQFH� UDGLFDO�

LQQRYDWLYH�FDSDELOLW\��7KH�FRPSOH[LWLHV�LQ�XQLYHUVLWLHV��WKH\�XVH�GLIIHUHQW�PHWULFV�

WR�DVVHVV�DQG�FRPSDUH�,&��PLJKW�H[SODLQ�WKH�GLVFUHSDQF\�LQ�WKH�ILQGLQJV��

7KH� ILQGLQJV� LQ� WKH� VWXG\� VXJJHVW� WKDW� JRYHUQPHQW� LQWHOOHFWXDO� FDSLWDO�

SROLFLHV�WRZDUG�UHODWLRQDO�FDSLWDO�DIIHFWV�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�IDFXOW\��2Q�WKH�

FRQWUDU\��6KDK]DG�HW� DO� ������� IRXQG� WKDW� UHODWLRQDO� FDSLWDO� KDV� D� OLWWOH� HIIHFW� RQ�

LQVWLWXWLRQ�SHUIRUPDQFH��$Q�LQVWLWXWLRQ¶V�UHODWLRQ�ZLWK�RWKHU�LQVWLWXWLRQV�DQG�ZLWK�

RXWVLGHUV�KDV�QR�VWURQJ�LPSDFW�RQ�XQLYHUVLWLHV�SHUIRUPDQFH�DV�FRPSDUHG�WR�KXPDQ�

DQG�VWUXFWXUDO�FDSLWDO���$FFRUGLQJO\��KXPDQ�DQG�VWUXFWXUDO�FDSLWDO�KDV�PRUH�SRVLWLYH�



ϭϭϲ

LQIOXHQFH�RQ�WKH�SHUIRUPDQFH�RI�XQLYHUVLWLHV��6LQFH�WKH�GDWD�FROOHFWHG�LV�EDVHG�RQ�

GLIIHUHQW�VRXUFHV��WKH�ILQGLQJV�GLIIHU��

/LWHUDWXUH�
ILQGLQJV�

6WXG\�
ILQGLQJV�

7KH�VLPLODULWLHV�RU�
GLIIHUHQFHV

([SODQDWLRQ�

7KHUH�LV�D�
VLJQLILFDQW�
OLQN�EHWZHHQ�
+&�DQG�
LQQRYDWLRQ�LQ�
XQLYHUVLWLHV�
�$ODZDPOHK�
HW�DO��������

7HVWLQJ�DOO�
���
K\SRWKHVHV�
LQGLYLGXDOO\�
DJDLQVW�WKH�
GHSHQGHQW�
YDULDEOH�
UHYHDOV�D�
VLJQLILFDQW�
UHODWLRQVKLS�
ZLWK�WKH�
LQGHSHQGHQW�
YDULDEOHV��
7KHUHIRUH��
+&�LV�
VLJQLILFDQWO\�
UHODWHG�WR�
LQQRYDWLRQ�
OHYHOV�

7KHUH�LV�D�VLJQLILFDQW�
UHODWLRQVKLS�EHWZHHQ�
LQQRYDWLRQ�DQG�KXPDQ�

FDSLWDO��

$ODZDPOHK�HW�
DO��������
IRFXVHG�RQ�
ILQGLQJ�DQG�
LQYHVWLJDWLQJ�
WKH�UHODWLRQVKLS�
EHWZHHQ�+&�
DQG�LQQRYDWLRQ�
DV�ZHOO�DV�

H[SORULQJ�WKH�
IDFWRUV�WKDW�
DIIHFW�WKDW�
UHODWLRQVKLS��
0\�VWXG\�GLG�
QRW�LQYHVWLJDWH�
IDFWRUV�WKDW�
DIIHFW WKH�
UHODWLRQVKLS�
EHWZHHQ�+&�
HOHPHQW�DQG�
LQQRYDWLRQ��
,QVWHDG��

PRGHUDWLQJ�
YDULDEOHV�ZHUH�
LQFOXGHG��

6WUXFWXUDO�
FDSLWDO�DQG�
LQQRYDWLRQ�
OHYHO�KDYH�D�
VLJQLILFDQW�
SRVLWLYH�
UHODWLRQVKLS�
�0HUKHM�	�
'HHE�������

6WUXFWXUDO�
FDSLWDO�
VLJQLILFDQWO\�
DQG�
SRVLWLYHO\�
DIIHFWV�
LQQRYDWLRQ�
OHYHOV�

6&�GRHV�FRQWULEXWH�WR�
LQQRYDWLRQ�± EXW�RQO\�WR�
D�OLPLWHG�H[WHQW��7KLV�
FRQFOXVLRQ�LV�FRQVLVWHQW�
ZLWK�WKH�ILQGLQJV�RI�
6XEUDPDQLDP�DQG�
<RXQGW������� DQG�
0HUKHM�DQG�'HHE
�������ZKR�IRXQG�D�
ZHDN�VLJQLILFDQW�

UHODWLRQVKLS�EHWZHHQ�

0HUKHM�DQG�
'HHE��������
RQO\�IRFXVHG�

RQ�6&�
FRPSRQHQW�RI�

,&�DQG�
LQFUHPHQWDO�
DQG�UDGLFDO�
LQQRYDWLRQ�
ZKLOH�WKH�

FXUUHQW�VWXG\�
LQYHVWLJDWHG�DOO�

WKUHH�,&�
FRPSRQHQWV�
WRJHWKHU��LQ�
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6&�DQG�LQQRYDWLRQ��0\�
VWXG\�GRHV�QRW�UHYHDO�

ZKHWKHU�WKH�
UHODWLRQVKLS�LV�ZHDN�RU�

VWURQJ��

UHODWLRQ�WR�
RYHUDOO�

LQQRYDWLRQ��
7KH�UHVXOWV�DUH�
DOVR�GLIIHUHQW�
GXH�WR�VDPSOH�
VL]H������YV�
������GLIIHUHQW�
VWXG\�VHWWLQJV��
PHWKRGLFDO�
DSSURDFKHV�

�TXHVWLRQQDLUH�
DQG�ILHOG�VWXG\�

YHUVXV�
TXHVWLRQQDLUH�
DQG�LQWHUYLHZV�

5HODWLRQDO�
FDSLWDO�DQG�
LQQRYDWLRQ�
KDYH�D�
VLJQLILFDQW�
UHODWLRQVKLS�
�&DVDQXHYD�
	�*DOOHJR��
�����

7HVWLQJ�DOO�
���
K\SRWKHVHV�
LQGLYLGXDOO\�
DJDLQVW�WKH�
GHSHQGHQW�
YDULDEOH�
UHYHDOV�D�
VLJQLILFDQW�
UHODWLRQVKLS�
ZLWK�WKH�
LQGHSHQGHQW�
YDULDEOHV��
7KHUHIRUH��
UHODWLRQDO�
FDSLWDO�DQG�
LQQRYDWLRQ�
LQ�
XQLYHUVLWLHV�
DUH�
VLJQLILFDQWO\�
UHODWHG��

&DVDQXHYD�DQG�*DOOHJR�
�������VWXG\�VKRZQ�
WKDW�VRFLDO�FDSLWDO�

ZKLFK�DULVHV�IURP�WKH�
LQWHUQDO�UHODWLRQV�RI�DQ�
LQWUD�RUJDQLVDWLRQDO�
QHWZRUN�LV�DVVRFLDWHG�
ZLWK�ERWK�WKH�FDSDFLW\�
RI�LQGLYLGXDOV�LQ�WKH�
QHWZRUN�WR�JHQHUDWH�
QHZ�NQRZOHGJH�DQG�

LPSURYH�WKHLU�
LQQRYDWLYHQHVV��

6KDK]DG�HW�DO��������
IRXQG�WKDW�UHODWLRQDO�

FDSLWDO�KDV�D�OLWWOH�HIIHFW�
RQ�LQVWLWXWLRQ�
SHUIRUPDQFH�

&DVDQXHYD�DQG�
*DOOHJR��������
LQYHVWLJDWHG�
KRZ�WKH�WKUHH�
FRPSRQHQWV�RI�
VRFLDO�FDSLWDO�
�UHVRXUFH��

UHODWLRQDO�DQG�
VWUXFWXUDO��
LQIOXHQFH�
LQQRYDWLRQ��
XVLQJ�RQH�
GHSDUWPHQW�

FKRVHQ�IURP�D�
VLQJOH�

XQLYHUVLW\��
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7KHUH�LV�D�
VLJQLILFDQW�
SRVLWLYH�
UHODWLRQVKLS�
EHWZHHQ�
LQWHOOHFWXDO�
FDSLWDO�DQG�
LQQRYDWLRQ�
�0DERXGL�HW�
DO���������
6KHK]DG�HW�
DO���������
$OVHUKDQ��
������:X��
&KHQ�	�
&KHQ��������
1DMLP��
$OQDLPL�	�
$OQDML��������
6XEUDPDQLDP�
	�<RXQGW��
������/X��
������=KDQJ�
	�&DR�������

5HJUHVVLRQ�
WHVW�ZLWKRXW�
IL[HG�HIIHFWV�
LQGLFDWHG�
WKDW�
JRYHUQPHQW�
,QWHOOHFWXDO�
&DSLWDO�
SROLFLHV�WR�
VWUXFWXUDO�
FDSLWDO��DQG�
JRYHUQPHQW�
,QWHOOHFWXDO�
&DSLWDO�
SROLFLHV�WR�
UHODWLRQDO�
FDSLWDO�KDYH�
DQ�LPSDFW�
RQ�WKH�OHYHO�
RI�
LQQRYDWLRQ�

0DERXGL�XVHG�WKH�
TXDOLWDWLYH�FRUUHODWLRQ�
PHWKRG��DQG�GDWD�
REWDLQHG�IURP�����

XQLYHUVLW\�HPSOR\HHV��
$OVHUKDQ��������
LQFOXGHG�RWKHU�

GLPHQVLRQV�DSDUW�IURP�
LQQRYDWLRQ��QDPHO\�

TXDOLW\��UHVSRQVLYHQHVV�
DQG�HIILFLHQF\��

:X��&KHQ�DQG�&KHQ�
�������VKRZHG�WKDW�WR�
HQKDQFH�LQQRYDWLRQ�LQ�
KLJKHU�HGXFDWLRQ��

LQVWLWXWLRQV�PXVW�NQRZ�
GLIIHUHQW�PHWKRGV�IRU�

LPSURYLQJ�,&��
1DMLP��$OQDLPL�DQG�
$OQDML �������VWXG\�
LQYHVWLJDWHG�WKH�GLUHFW�
HIIHFW�RI�LQWHOOHFWXDO�
FDSLWDO�HOHPHQWV��
VKLS�DQG�VWUDWHJ\��
KXPDQ�FDSLWDO��

VWUXFWXUDO�FDSLWDO��DQG�
UHODWLRQDO�FDSLWDO��RQ�
DFKLHYLQJ�XQLYHUVLW\�
REMHFWLYHV��DFDGHPLF�
JRDOV��PDLQWDLQLQJ�DQG�

GHYHORSLQJ�VWDII��
LPSURYLQJ�FRPPXQLW\�
UHODWLRQVKLSV��DFKLHYLQJ�
WKH�XQLYHUVLWLHV¶�SODQV�
DQG�SURJUDPV��DQG�
DWWUDFWLQJ�WKH�QHZ�

VWXGHQWV�
/X��������XVHG�WZR�

VWDJH�DQDO\VLV�WR�VFUHHQ�
WKH�SUHVHQW�SRVLWLRQ�RI�

7DLZDQ�SXEOLF�
XQLYHUVLWLHV�WR�

GHPRQVWUDWH�WKH�YLWDO�
UROH�RI�WHDFKLQJ�DQG�
UHVHDUFK�HIILFLHQF\�LQ�
LQWHOOHFWXDO�FDSLWDO�

2YHUDOO��PRVW�
RI�WKH�VWXGLHV�
SURSRVHG�

PHDVXUHPHQW�
VFDOHV�ZKLFK�
FDSWXUH�WKH�
SDUWLFXODULWLHV�
RI�LQQRYDWLRQ��
8VLQJ�GLIIHUHQW�
PHDVXUHPHQW�
VFDOHV�LV�WKH�

PDLQ�
FRQWULEXWRU�WR�
GLVSDULW\�LQ�
ILQGLQJV�
EHWZHHQ�
VWXGLHV��

$GGLWLRQDOO\��
PRVW�VWXGLHV�

KDYH�
LQYHVWLJDWHG�
WKH�LPSDFW�RI�

,&�RQ�D�
XQLYHUVLW\¶V�
LQQRYDWLYH�
FDSDELOLWLHV��

EXW�WKH\�GR�QRW�
FRQVLGHU�WKH�
PRGHUDWLQJ�
HIIHFW�RI�RWKHU�
YDULDEOHV��VXFK�
DV�ILQDQFLDO�
IDFWRUV�DQG�
JRYHUQPHQW�
SROLFLHV��

0DERXGL�HW�DO�
�������

UHYHDOHG�D�
VLJQLILFDQW�
SRVLWLYH�

UHODWLRQVKLS�
EHWZHHQ�,&�

DQG�
LQQRYDWLRQ��
DQG�WKH�HIIHFW�
RI�,&�RQ�
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SHUIRUPDQFH�
HVWLPDWLRQV��2Q�WKH�

FRQWUDU\��P\�VWXG\�XVHG�
HPSLULFDO�GDWD�REWDLQHG�
IURP�LQWHUYLHZV�DQG�
VXUYH\�DV�ZHOO�DV�

VHFRQGDU\�GDWD�IURP�
SXEOLVKHG�VRXUFHV�

=KDQJ�DQG�&DR��������
VWXG\�LV�D�WKHRUHWLFDO�
DQDO\VLV�EHWZHHQ�+&��
UHODWLRQVKLS�FDSLWDO�DQG�

6&�RI�XQLYHUVLW\�
LQWHOOHFWXDO�FDSLWDO�DQG�

LWV�UROH�RQ�WKH�
SHUIRUPDQFH�
RI�WHFKQRORJ\�
LQQRYDWLRQ�

LQQRYDWLRQ�ZDV�
LGHQWLILHG�DIWHU�
DQDO\VLV�RI�WKH�
FROOHFWHG�GDWD��
$GGLWLRQDO�
GHSHQGHQW�
YDULDEOHV�
LQFOXGHG�E\�
$OVHUKDQ�

�������PLJKW�
H[SODLQ�WKH�

VOLJKW�GLVSDULW\�
LQ�WKH�ILQGLQJV��
:X��&KHQ�DQG�
&KHQ�������
XVHG�GLIIHUHQW�
PHWKRGRORJLFDO�
DSSURDFKHV��

DQG�SRSXODWLRQ�
FKDUDFWHULVWLFV�
LQ�FRPSDULVRQ�

ZLWK�P\�
VWXGLHV��7KLV�
FRXOG�EH�WKH�
PDMRU�IDFWRUV�
UHVSRQVLEOH�IRU�
WKH�GLIIHUHQFHV�
LQ�UHVXOWV�
1DMLP��

$OQDLPL�DQG�
$OQDML �������
VWXG\�ZDV�
EDVHG�RQ�
VWDWLVWLFDO�

DQDO\VLV�RI WKH�
HPSLULFDO�GDWD�
REWDLQHG�RQ�WKH�
DFWLYLWLHV�RI�
WKUHH�PDMRU�
-RUGDQLDQ�
XQLYHUVLWLHV��
2Q�WKH�RWKHU�

KDQG��P\�VWXG\�
ZDV�EDVHG�RQ�
VHYHUDO�6DXGL�

$UDELD�
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XQLYHUVLWLHV��
7KLV�

PHWKRGLFDO�
GLVSDULW\�PD\�
H[SODLQ�WKH�
GLIIHUHQFH�LQ�
WKH�ILQGLQJV��
6XEUDPDQLDP�
DQG�<RXQGW�
�������VWXG\�
H[DPLQHG�KRZ�

��,&�
FRPSRQHQWV�
LPSDFW�UDGLFDO�

DQG�
LQFUHPHQWDO�
LQQRYDWLYH�
FDSDELOLWLHV��
0\�VWXG\�GLG�
QRW�IRFXV�RQ�
GLIIHUHQW�W\SHV�
RI�LQQRYDWLRQV��

KHQFH�
GLVSDULWLHV�LQ�
WKH�UHVXOWV��

%\�
LQYHVWLJDWLQJ�
WKH�UHODWLRQVKLS�
EHWZHHQ�,&�

DQG�WHFKQRORJ\�
LQQRYDWLRQ�
SHUIRUPDQFH�
�DQ�HPSLULFDO�
VWXG\�ZKLFK�LV�
EDVHG�RQ�WKH�
XQLYHUVLWLHV�
DIILOLDWHG�ZLWK�
WKH�PLQLVWU\�RI�
HGXFDWLRQ���

=KDQJ�DQG�&DR�
�������ILQGLQJV�
KDYH�VRPH�

GLVSDULWLHV�ZLWK�
P\�VWXG\��
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$PRQJ�WKH�
FRPSRQHQWV�
RI�LQWHOOHFWXDO�
FDSLWDO��WKH�
PRVW�
LQIOXHQWLDO�
IDFWRU�LV�
KXPDQ�
FDSLWDO�
�6KDK]DG�HW�
DO���������
6XNPDZDWL��
������
$QJJUDLQL��
$EGXO�+DPLG�
	�.DVVLP��
������
$OVHUKDQ��
�����

$PRQJ�WKH�
FRPSRQHQWV�

RI�
LQWHOOHFWXDO�
FDSLWDO��WKH�

PRVW�
LQIOXHQWLDO�
FRPSRQHQW
LV�VWUXFWXUDO�
FDSLWDO�

6KDK]DG�HW�DO��������
IRXQG�WKDW�DPRQJ�WKH�
WKUHH�,&�FRPSRQHQWV��
KXPDQ�FDSLWDO�LV�WKH�
PRVW�LQIOXHQWLDO�IDFWRU��
IROORZHG�E\�VWUXFWXUDO�
FDSLWDO�DQG�ODVWO\�
UHODWLRQDO�FDSLWDO��

$OVHUKDQ��������UDQNHG�
WKH�LPSDFW�RI�,&�

FRPSRQHQWV�DV�+&��5&�
DQG�6&�LQ�WKH�ILUVW��
VHFRQG�DQG�WKLUG�

SRVLWLRQ�UHVSHFWLYHO\�
$QJJUDLQL��$EGXO�
+DPLG�	�.DVVLP�

�������IRXQG�WKDW�WKH�
PRVW�LQIOXHQWLDO�IDFWRU�
RI�,&�LV�KXPDQ�FDSLWDO��
IROORZHG�E\�6&�DQG�

ODVWO\�5&��

6XNPDZDWL��������
IRXQG�WKDW�WKH�PRVW�
LQIOXHQWLDO�FRPSRQHQW�
RI�,&�LV�+&��IROORZHG�
E\ 6&�DQG�ODVWO\�5&��
,Q�WKH�7DLZDQHVH�

XQLYHUVLWLHV��:X��&KHQ�
DQG�&KHQ��������VWXG\�

HVWDEOLVKHG�WKDW�
LQQRYDWLRQ�FDSLWDO�ZDV�
WKH�PRVW�VLJQLILFDQW�,&�

HOHPHQW�

6KHK]DG�HW�DO�
�������IRFXVHG�

RQ�WKH�
UHODWLRQVKLS�

EHWZHHQ�VRFLDO�
DQG�,&�DQG�

VWDII�
SHUIRUPDQFH�
DQG�DOVR

EHWZHHQ�,&�
LQGLFHV�DQG�

VWDII�
SHUIRUPDQFH��
+RZHYHU��WKH�
DXWKRUV�GLG�QRW�
H[SORUH�ZKLFK�
FRPSRQHQW�RI�

KXPDQ��
VWUXFWXUDO�
FDSLWDO�

LQIOXHQFH�PRUH�
RQ�XQLYHUVLW\�
SHUIRUPDQFH�
FRPSDUHG�ZLWK�
RWKHUV��:KLOH�
P\�VWXG\�XVHG�

��,&�
FRPSRQHQWV��
6KDK]DG�HW�DO�
�������XVHG���
FRPSRQHQWV��
WKH�DGGLWLRQ�

EHLQJ�
LQVWLWXWLRQDO�
FDSLWDO�

$QJJUDLQL��
$EGXO�+DPLG�
DQG�.DVVLP�

�������IRFXVHG�
RQ�RQOLQH�
VXUYH\V�
WDUJHWHG�
XQLYHUVLW\�
OHDGHUV�DQG�
IDFXOW\�
OHFWXUHV��
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6XNPDZDWL�
�������XVHG�D�
VLQJOH�GDWD�
FROOHFWLRQ�
PHWKRG�

�VXUYH\�RI������
HPSOR\HHV�
IURP�RQH�

XQLYHUVLW\��0\�
VWXG\�ZDV�D�
PL[HG�VWXG\�

DQG�LW�
FRPELQHG�

VXUYH\V�ZLWK�
LQWHUYLHZ�

UHVSRQVHV��7KH�
GLIIHUHQFH�LQ�
GDWD�FROOHFWLRQ�
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��� /LPLWDWLRQV�DQG�5HFRPPHQGDWLRQV�

7KHUH�DUH�YDULRXV�OLPLWDWLRQV�WR�WKLV�UHVHDUFK��)LUVW��WKH�VWXG\�ZDV�UHVWULFWHG�

WR�IDFXOW\�PHPEHUV�ZLWK�3K�'� ZRUNLQJ�LQ�SXEOLF�DQG�SULYDWH�XQLYHUVLWLHV��6R��WKH�

ILQGLQJV� DUH� JHQHUDOL]DWLRQ� WR� 6DXGL� $UDELD� XQLYHUVLWLHV� RQO\�� 7KH� XQLYHUVLWLHV�

LQFOXGHG� ZHUH� IURP� 6DXGL� $UDELD�� OLPLWLQJ� WKH� JHQHUDOL]DWLRQ� RI� WKH� UHVXOWV�
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REWDLQHG��7KH�ILQGLQJV��WKXV��FDQQRW�EH�H[WHQGHG�EH\RQG�WKLV�FRXQWU\�FRQVLGHULQJ�

GLIIHUHQFHV�LQ�SRSXODWLRQ�FKDUDFWHULVWLFV�DFURVV�FRXQWULHV�DQG�UHJLRQV��6R��WKHUH�LV�D�

QHHG�IRU�PRUH�HYLGHQFH�RQ�,&�GHWHUPLQDQWV�EHIRUH�PDNLQJ�JHQHUDOL]DWLRQ�WR�RWKHU�

FRXQWULHV��

7KLV�VWXG\�ZDV�FURVV�VHFWLRQDO�LQ�QDWXUH��SURYLGLQJ�D�GHVFULSWLRQ�RI�FXUUHQW�

,&�DQG�LQQRYDWLRQ�FDSDELOLWLHV��$V�VXFK��LW�FDQQRW�EH�XWLOL]HG�WR�DQDO\VH�WKH�QHZ�,&�

LQLWLDWLYHV�DQG�LQQRYDWLRQ�EHKDYLRXU�LQ�XQLYHUVLWLHV�RYHU�WLPH��7KH�FDXVH�DQG�HIIHFW�

UHODWLRQVKLS�EHWZHHQ�,&�DQG�LQQRYDWLRQ�LV�QRW�GHWHUPLQHG��:KDW�LV�PRUH��WKH�WLPLQJ�

RI� WKLV� UHVHDUFK� LV� QRW� GHILQLWH� WR� EH� UHSUHVHQWDWLYH�� IXWXUH� VWXGLHV� ZRUN� ZLWK�

ORQJLWXGLQDO�GDWD�RQ�IDFXOW\�LQQRYDWLRQ��/RQJLWXGLQDO�VWXGLHV�ZLOO�EH�PRUH�HIIHFWLYH�

LQ�LGHQWLI\LQJ�YDULDEOH�SDWWHUQV�DQG�EHKDYLRXU�RYHU�D�VSHFLILHG�WLPH��([SORULQJ WKH�

YDULDQFH� LQ� IDFXOW\�PHPEHUV¶� LQQRYDWLRQ� OHYHO� DFURVV� GLVFLSOLQHV�ZRXOG� SURYLGH�

XVHIXO� LQIRUPDWLRQ� DERXW� WKH� LQQRYDWLRQ� FDSDELOLW\� LQ� FHUWDLQ� GLVFLSOLQHV� �IRU�

H[DPSOH��6FLHQFH��7HFKQRORJ\��(QJLQHHULQJ�DQG�0DWKHPDWLFV��DW�6DXGL�SXEOLF DQG�

SULYDWH�XQLYHUVLWLHV�

7KH�ZHE�EDVHG�TXHVWLRQQDLUH�ZDV�GHVLJQHG�XVLQJ�4XDOWULFV��ZKLFK�LV�D�ZHOO�

GHYHORSHG�WRRO�IRU�FRQGXFWLQJ�RQOLQH�VXUYH\V��1RQHWKHOHVV��XQLYHUVLWLHV�ZKLFK�KDYH�

VSDP�EORFNHUV�DLPHG�DW�PDLQWDLQLQJ�KLJK�VHFXULW\�PLJKW�KDYH�EORFNHG�VRPH HPDLOV�

VHQG� WR� WKH�ZHEVLWHV�XVHG�E\� WKH�IDFXOW\�PHPEHUV� WR� UHFHLYH�HPDLOV��7KLV�PLJKW�

H[SODLQ�WKH�UHGXFHG�UHVSRQVH�UDWH�VRPH�SDUWLFLSDQWV�WDUJHWHG�LQ�WKH�VXUYH\�PLJKW�

QRW�KDYH�UHFHLYHG�WKH�VXUYH\�OLQN�VHQW�YLD�HPDLO��OHDGLQJ�WR�QRQ�UHVSRQVH�ELDV�

&RPPRQ�PHWKRG�ELDV�LV�D�NH\�OLPLWDWLRQ�LQ�WKLV�VWXG\��,Q�WKH�VWXG\��GDWD�RQ�

ERWK� WKH� LQGHSHQGHQW� DQG� GHSHQGHQW� YDULDEOHV� ZDV� FROOHFWHG� IURP� WKH� VDPH�



ϭϮϰ

UHVSRQGHQWV�DW�RQH�SRLQW�LQ�WLPH��UDLVLQJ�SRVVLEOH�FRPPRQ�PHWKRG�YDULDQFH��7KXV��

IDOVH�LQWHUQDO�FRQVLVWHQF\ PD\�EH�SUHVHQW�LQ�WKH�GDWD��7KH�GDWD�FROOHFWLRQ�LQVWUXPHQW�

FDXVHG�YDULDWLRQ�LQ�UHVSRQVHV��7KH�VXUYH\�LQWURGXFHG�D�ELDV��OHDGLQJ�WR�YDULDQFHV�LQ�

WKH�GDWD�DQDO\VHG�

����&RQWULEXWLRQ�RI�WKH�VWXG\

7KH�VWXG\�KDV�VRPH�FRQWULEXWLRQV�WR�DFDGHPLD��7KH�ILQGLQJV�KHOS�DGYDQFH�

WKH�FXUUHQW�OLWHUDWXUH�RQ�,&�UHVRXUFHV�DQG�LWV�UHODWLRQVKLS�ZLWK�LQQRYDWLRQ�LQ�KLJKHU�

HGXFDWLRQ� VHWWLQJV�� 'UDZLQJ� RQ� WKH� ILQGLQJV� RI� VHFWRU�VSHFLILF� HPSLULFDO� GDWD��

UHVHDUFK�OLWHUDWXUH�DQG�LQWHUYLHZ�WHVWLPRQ\��WKLV�VWXG\�DVVHVVHV�WKH�TXDOLWDWLYH�DQG�

TXDQWLWDWLYH� LPSDFW� RI� ,&� RQ� LQQRYDWLRQ�� 7KH� UHVHDUFK� WKXV� FDOOV� IRU� DFWLRQ� IRU�

XQLYHUVLWLHV�WR�DGYDQFH�WKH�DFDGHPLF�OLWHUDWXUH�RQ�WKH�VXEMHFW�

7KH� UHVHDUFK� KDV� VHYHUDO� FRQWULEXWLRQV� WR� XQLYHUVLW\� DGPLQLVWUDWLRQ�� 8QLYHUVLW\�

DGPLQLVWUDWRUV�SOD\�D�NH\�UROH�LQ�GHYHORSLQJ�WKHRULHV�ZKLFK�LGHQWLI\�WKH�DVVRFLDWLRQ�

EHWZHHQ� ,&� UHVRXUFHV�� SUREOHPV�� DSSURSULDWH� LQWHUYHQWLRQV� DQG� VROXWLRQV�� 7KH�

ILQGLQJV�PD\�KHOS� WUDQVIHU� NQRZOHGJH� IURP� WKH� XQLYHUVLW\� WR� LQGXVWU\� VHWWLQJ� LQ�

HIIRUWV� WR� HQVXUH� LPSURYHG� XVH� RI� ,&� UHVRXUFHV�� 6\VWHPDWLF� GDWD� FROOHFWLRQ� DQG�

DQDO\VLV� RQ� WKH� YDULRXV� SDWKZD\V� IRU� XQLYHUVLWLHV
� FRQWULEXWLRQ� WR� LQQRYDWLRQ�

WKURXJK�,&�UHVRXUFHV�VKRXOG�EH�VXSSRUWHG�E\�WKH�XQLYHUVLW\�VWDII�

7KH�VWXG\�LQIRUPV�JRYHUQPHQW�SROLF\��7KH�ILQGLQJV�JHQHUDWHG�LQ�WKH�VWXG\�PD\�

KHOS�PDNH�VHQVH�RI�FRPSOH[�UHODWLRQVKLSV�ZKLFK�XQGHUOLH�JRYHUQPHQW�SUDFWLFH�DQG�

JLYH�LQVLJKWV�LQWR�WKH�LPSURYHPHQWV�UHTXLUHG�IRU�HIIHFWLYH�LQQRYDWLRQ��7R�LPSURYH�

WKH� FRQWULEXWLRQ� RI� XQLYHUVLWLHV� WR� LQQRYDWLRQ�EDVHG� JURZWK� IRXQGHG� RQ� ,&�

UHVRXUFHV��JRYHUQPHQW�SROLF\�VKRXOG�WDNH�D�ORQJ�WHUP�SHUVSHFWLYH�IRU�GHYHORSLQJ�



ϭϮϱ

DQ� LQGXVWU\�VFLHQFH� HFR�V\VWHP�� DYRLGLQJ� WKH� WHPSWDWLRQ� RI� TXLFN� VROXWLRQV��

*RYHUQPHQW�SROLF\�PDNHUV�VKRXOG�EH�PRUH�LQQRYDWLYH�LQ�WKHLU�VHDUFK�IRU�HIIHFWLYH�

,&�SROLF\�LQWHUYHQWLRQV��YHQWXULQJ�EH\RQG�WKH�UHVHDUFK�DQG�GHYHORSPHQW�HIIRUWV�

��� &RQFOXVLRQ�

7KLV� FKDSWHU� VXPPDUL]HV� WKH� ZKROH� UHVHDUFK� DQG� VWDWH� WKH� NH\� ILQGLQJV�

REWDLQHG��7KH�FRQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�IRU�UHVHDUFK�LQ�IXWXUH�DUH�LQFOXGHG��

,&� LV� YLWDO� LQ� EXVLQHVV� RUJDQL]DWLRQV� DQG� KLJKHU� OHDUQLQJ� LQVWLWXWLRQV�� $V� VXFK��

VWXG\LQJ�WKH�OLQN�EHWZHHQ�,&�DQG�LQQRYDWLRQ�FDSDFLW\�LQ�XQLYHUVLWLHV�LV�LPSRUWDQW��

7KH�VWXG\�VRXJKW�WR�LQYHVWLJDWH�WKH�PDLQ�LQIOXHQWLDO�IDFWRU�RI�LQWHOOHFWXDO�FDSLWDO�WKDW�

OHDGV�WR�PRUH�LQQRYDWLRQ�DPRQJ�IDFXOW\�PHPEHUV�LQ�SULYDWH�DQG�SXEOLF�XQLYHUVLWLHV�

ORFDWHG�LQ�6DXGL�$UDELD��7KH�UHODWLRQVKLS�EHWZHHQ�,&�DQG�LQQRYDWLRQ�ZDV�H[DPLQHG�

DQG� GLVFXVVHG� IURP� WKH� ,&� LQQRYDWLRQ� SHUVSHFWLYH� WR� DQVZHU� WKH� IROORZLQJ� IRXU�

UHVHDUFK�TXHVWLRQV�

D� :KLFK�IDFWRU�RI�WKH�,QWHOOHFWXDO�FDSLWDO�FRPSRQHQWV�KDV�D�GRPLQDWLQJ�

LQIOXHQFH�LQ�LQWHOOHFWXDO�FDSLWDO�VXSSRUW"

E� 'R�JRYHUQPHQW�LQWHOOHFWXDO�FDSLWDO�SROLFLHV��DV�D�PRGHUDWLQJ�IDFWRU��LPSDFW�

LQQRYDWLRQ�OHYHO�DPRQJ�WKH�XQLYHUVLW\�IDFXOW\"

F� 'R�ILQDQFLDO�VXSSRUW��DV�D�PRGHUDWLQJ�YDULDEOH��LQ�VFLHQWLILF�UHVHDUFK�

LPSDFW�LQQRYDWLRQ�OHYHO�DPRQJ�WKH�XQLYHUVLW\�IDFXOW\"

G� 'RHV�WKH�OHYHO�RI�LQWHOOHFWXDO�FDSLWDO�DIIHFW�WKH�LQQRYDWLRQ�OHYHO�DPRQJ�

IDFXOW\�PHPEHUV"

7KH�VWXG\�SRSXODWLRQ�LQFOXGHG�IDFXOW\�PHPEHUV�ZLWK�3K'�TXDOLILFDWLRQV�LQ�

6DXGL�$UDELD�XQLYHUVLWLHV��7KH�XQLYHUVLWLHV�LQFOXGH�7DLI�8QLYHUVLW\��.LQJ�$EGHOD]L]�



ϭϮϲ

8QLYHUVLW\�� .LQJ� )DKDG� 8QLYHUVLW\� RI� 3HWUROHXP� DQG� 0LQHUDOV�� .LQJ� 6DXG�

8QLYHUVLW\��8PP�$O�4XUD�8QLYHUVLW\� 5L\DGK�(OP�8QLYHUVLW\�DQG�3ULQFH�)DKDG�ELQ�

6XOWDQ�8QLYHUVLW\��

7KLV�VWXG\�XVHG�D�FRPELQDWLRQ�RI�VXUYH\�WHFKQLTXH�DQG�DQ�LQ�GHSWK�LQWHUYLHZ�

PHWKRG��SURYLGLQJ�YDOXDEOH�LQIRUPDWLRQ�DQG�GHHSHU�XQGHUVWDQGLQJ�RI�,&�DV�IDFWRUV�

LPSDFWLQJ�WKH�OHYHO�RI�IDFXOW\�LQQRYDWLRQ�OHYHO�LQ�D�ODUJHU�VDPSOH�RI�6DXGL�SXEOLF�

XQLYHUVLWLHV�� 7R� FROOHFW� WKH� GDWD� IURP� WKH� IDFXOW\� PHPEHUV� ZKR� ZRUN� LQ� WKHVH�

XQLYHUVLWLHV��VXUYH\�DQG�H[SORUDWRU\�UHVHDUFK�GHVLJQV�ZHUH�XVHG��7KH�SDUWLFLSDQWV�

ZHUH� UHFUXLWHG� WKURXJK� LQYLWDWLRQ� OHWWHUV� VHQW WR� WKHP� WKURXJK� WKHLU� LQVWLWXWLRQV��

6RPH� ZHUH� LQYLWHG� IRU� LQWHUYLHZ� VHVVLRQV� DQG� RWKHUV� FRPSOHWHG� DQ� RQOLQH�

TXHVWLRQQDLUH��

6HYHUDO� UHJUHVVLRQ�PRGHOV� ZHUH� GHYHORSHG� IRU� WKH� TXDQWLWDWLYH� DQDO\VLV��

WHVWLQJ�DOO����K\SRWKHVHV� LQGLYLGXDOO\�DJDLQVW� WKH� LQGHSHQGHQW�YDULDEOH� UHYHDOV�D�

VLJQLILFDQW� UHODWLRQVKLS� ZLWK� WKH� LQGHSHQGHQW� YDULDEOHV�� +RZHYHU�� ZKHQ� DOO�

YDULDEOHV�DUH�FRPELQHG�LQ�WKH�PRGHO��WKH�UHVXOWV�UHYHDO�WKDW�K\SRWKHVHV���DQG���DUH�

VLJQLILFDQW�ZKHQ�WKH�IL[HG�HIIHFW� LV�QRW�XVHG�DQG�RQO\�K\SRWKHVLV���LV�VLJQLILFDQW�

ZKHQ� XQLYHUVLWLHV� DUH� XVHG� DV� D� IL[HG� HIIHFW�� 7KLV�PHDQV� JRYHUQPHQW� VWUXFWXUDO�

FDSLWDO�DQG�JRYHUQPHQW�UHODWLRQDO�FDSLWDO�KDV�DQ�LPSDFW�RQ�WKH�OHYHO�RI�LQQRYDWLRQ�

DPRQJ�XQLYHUVLWLHV�ZKHQ�YDULDWLRQV�FDXVHG�E\�VDPSOH�XQLYHUVLWLHV�LV�QRW�DFFRXQWHG�

IRU��+RZHYHU��LI�WKH�YDULDWLRQ�LV�FRQVLGHUHG��RQO\�JRYHUQPHQW�UHODWLRQDO�FDSLWDO�KDV�

D�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�LQQRYDWLRQ�

5HODWLQJ� WKLV�ZLWK� WKH� UHVXOWV�RI� WKH�TXDOLWDWLYH�DQDO\VLV�� WKH�*RYHUQPHQW�

QHHGV�WR�PDNHV�VWUXFWXUDO�SROLFLHV�WKDW��HQFRXUDJH�WKH�SXEOLFDWLRQ�DQG�WKLV�FDQ�EH�



ϭϮϳ

DFKLHYHG� E\� DOORFDWLQJ� WLPH� IRU� UHVHDUFK�� SURYLGH� PDWHULDOV� DQG� LQIUDVWUXFWXUH�

QHHGHG� IRU� TXDOLW\� UHVHDUFK� ZRUN� DQG� HVWDEOLVK� SROLFLHV� WKDW� SURPRWH� LQWHU�

XQLYHUVLW\�FRRSHUDWLRQ�

/DVWO\��RQH�RI�WKH�IDFWRUV�WKDW�GHSLFW�WKH OHYHO�RI�LQQRYDWLRQ�LQ�DQ�LQVWLWXWLRQ�

LV� WKH�QXPEHU�RI�SXEOLFDWLRQV��:KHQ� WKH� IL[HG�HIIHFW� LV�QRW�XVHG�� DGPLQLVWUDWLYH�

VWDII��DGPLVVLRQ�UDWH��DJH��GHDQVKLS���FROOHJH��DQG�JRYHUQPHQW�VWUXFWXUDO�FDSLWDO�DUH�

VLJQLILFDQW�ZKLOH�DGPLQLVWUDWLYH�VWDII��DGPLVVLRQ�UDWH��DJH��GHDQVKLS���FROOHJH��DQG�

WKH�QXPEHU�RI�VWXGHQWV�KDYH�D�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�SXEOLFDWLRQ�ZKHQ�

IL[HG�HIIHFW�LV�XVHG�
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5()(5(1&(6

$EHO��-��	�'HLW]��5�� ��������'R�&ROOHJHV�DQG�8QLYHUVLWLHƐ� /ŶĐƌĞĂƐĞ�dŚĞŝƌ�ZĞŐŝŽŶΖƐ�

,ƵŵĂŶ�&DSLWDO"��-RXUQDO�RI�(FRQRPLF�*HRJUDSK\������������������

$JRVWLQL��/���1RVHOOD��$��	�)LOLSSLQL��5�� ��������'RHV� LQWHOOHFWXDO� FDSLWDO� DOORZ�

LPSURYLQJ� LQQRYDWLRQ� SHUIRUPDQFH"� $� TXDQWLWDWLYH� DQDO\VLV� LQ� WKH� 60(�

FRQWH[W��-RXUQDO�RI�,QWHOOHFWXDO�&DSLWDO���������������

$LFKRXQL��0���7RXDKPLD��0���$O�*KDPGL��$���$LW�0HVVDRXGHQH��1���$O�+DPDOL��

5���$O�*KRQDP\��$���	�$O�%DGDZL��(�� ��������&UHDWLYLW\�DQG�,QQRYDWLRQ�

DPRQJ�*LIWHG�6DXGL�6WXGHQWV�$Q�(PSLULFDO�6WXG\��3URFHGLD�� 6RFLDO�$QG�

%HKDYLRUDO�6FLHQFHV� ����������������

$/$/,��$��6���	�1,.2/$,',6��3����������3UHOLPLQDU\�VWXG\�RI�LQWHOOHFWXDO�

SURGXFWLYLW\�LQ�3XEOLF�8QLYHUVLWLHV�RI�6DXGL�$UDELD��5HFHQW�$GYDQFHV�

LQ�&RPSXWHU�6FLHQFH��,6%1��������

$ODOZDQ\��+���.RVKDN��1��$���	� ,EUDKLP��0��.�� ��������'HYHORSLQJ� ,QWHOOHFWXDO�

&DSLWDO�WR�$GYDQFH�,QQRYDWLRQ�DQG�(QWUHSUHQHXULDO�&DSDFLW\�DQG�6XVWDLQ�

.QRZOHGJH� (FRQRP\�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QGXVWULDO� DQG�

0DQXIDFWXULQJ�(QJLQHHULQJ������������±�����

$ODWDZL�� )�� 0�� +��� 'ZLYHGL�� <�� .��� :LOOLDPV�� 0�� '��� 	� 5DQD�� 1�� 3�� ��������

&RQFHSWXDO�PRGHO�IRU�H[DPLQLQJ�NQRZOHGJH�PDQDJHPHQW�V\VWHP��.06��

DGRSWLRQ�LQ�SXEOLF�VHFWRU�RUJDQLQ]DWLRQV�LQ�6DXGL�$UDELD��W*RY�:RUNVKRS��

����±���
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$ODZDPOHK��0���%DQL�,VPDLO��/���$THHO��'��	�$ODZDPOHK��.����������7KH�ELODWHUDO�

UHODWLRQVKLS�EHWZHHQ�KXPDQ�FDSLWDO� LQYHVWPHQW�DQG� LQQRYDWLRQ� LQ�-RUGDQ��

-RXUQDO� RI� ,QQRYDWLRQ� DQG� (QWUHSUHQHXUVKLS� ������ ������

ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϭϭϴϲͬƐϭϯϳϯϭͲϬϭϵͲϬϭϬϭͲϯ

$OJKDPGL��6��6���:DJLK��0��(���$O]DKUDQL��$��6���	�$WWLD��0��$����������,QYHVWLQJ�

LQ�,QWHOOHFWXDO�&DSLWDO�IRU�(QKDQFLQJ�WKH�0DQDJHPHQW�6\VWHPV�LQ�6DXGL�

$UDELD�k¼70 V�+LJKHU�(GXFDWLRQௗ��$OEDKD�����&DQDGD�,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�(GXFDWLRQ��&,&(�-XQH���������������1RYHPEHU��

$OJKDPGL��6��6���:DJLK��0��(���$O]DKUDQL��$��6���	�$WWLD��0��$����������,QYHVWLQJ�

LQ�WKH�,QWHOOHFWXDO�&DSLWDO�RI�$OEDKD�8QLYHUVLW\���6DXGL�$UDELDௗ��7KH�

&RQFHSW�DQG�0HFKDQLVPV��,QWHUQDWLRQDO�-RXUQDO�IRU�&URVV�'LVFLSOLQDU\�

6XEMHFWV�LQ�(GXFDWLRQ������������±������

$ONKDIIDI��+��	�$OMDQDEL��$����������,PSHUDWLYHV�RI�LQWHOOHFWXDO�FDSLWDO�DQG�

WHFKQLFDO�VNLOOV�IRU�LQQRYDWLRQ��3HUVSHFWLYH�RQ�KLJKHU�HGXFDWLRQ��$,3�

&RQIHUHQFH�3URFHHGLQJV� ����������� ���

$O�0XVDOL��0��$��.���	�,VPDLO��.��1��,��.����������,QWHOOHFWXDO�&DSLWDO�DQG�LWV�(IIHFW�

RQ� )LQDQFLDO� 3HUIRUPDQFH� RI� %DQNV�� (YLGHQFH� IURP� 6DXGL� $UDELD��

3URFHGLD�� 6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV������$XJXVW������±�����

$/6$<$',��6��$���	�$/*$51,��$��2����������8WLOL]LQJ�(PSOR\HH�,QWHOOHFWXDO�

&DSLWDO� WKURXJK� (QWHUSULVH� 6RFLDO� 1HWZRUN�� $� &DVH� 6WXG\� RQ� 6DXGL�

$LUOLQHV�$YLDWLRQ�&RPSDQ\� $PHULFDQ�$FDGHPLF�	�6FKRODUO\�5HVHDUFK�

-RXUQDO� �����
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$OVHUKDQ��+����������7KH�5ROH�RI�,QWHOOHFWXDO�&DSLWDO�LQ�$FKLHYLQJ�D�&RPSHWLWLYH�

$GYDQWDJH�� $� )LHOG� 6WXG\� RQ� -RUGDQLDQ� 3ULYDWH� 8QLYHUVLWLHV� LQ� WKH

EŽƌƚŚĞƌŶ� ZĞŐŝŽŶ͘� 'ůŽďĂů� :ŽƵƌŶĂů� ŽĨ� DĂŶĂŐĞŵĞŶƚ� ĂŶĚ� �ƵƐŝŶĞƐƐ�

ZĞƐĞĂƌĐŚ͗��ĚŵŝŶŝƐƚƌĂƚŝŽŶ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ͕�ϭϳ;ϱͿ͕�ϭͲϲ͘

$O�6XGDLUL��0��	�%DNU\�� 6��+�� ��������.QRZOHGJH� ,VVXHV� LQ�*OREDO� ,QQRYDWLRQ�

,QGH[��$VVHVVPHQW�2I�7KH�6WDWH�2I�6DXGL�$UDELD�9HUVXV�&RXQWULHV�:LWK�

'LVWLQFW� 'HYHORSPHQW�� ,QQRYDWLRQ��0DQDJHPHQW��3ROLF\�	� 3UDFWLFH�� ����

�������������

$O]XPDQ�� $�� �������� )DFXOW\� 5HVHDUFK� 3URGXFWLYLW\� LQ� 6DXGL� $UDELDQ� 3XEOLF�

8QLYHUVLWLHV�� $� +XPDQ� &DSLWDO� ,QYHVWPHQW� 3HUVSHFWLYH�� 9LUJLQLD�

&RPPRQZHDOWK�8QLYHUVLW\�

$QJJUDLQL��)���$EGXO�+DPLG��0��	�.DVVLP��$�� ��������7KH�5ROH�RI� ,QWHOOHFWXDO�

&DSLWDO� RQ� 3XEOLF� 8QLYHUVLWLHV� 3HUIRUPDQFH� LQ ,QGRQHVLD�� 3HUWDQLND�

-RXUQDO�RI�6RFLDO�6FLHQFH�DQG�+XPDQLWLHV� ������������������

$QJJUDLQL�� )��� $EGXO�+DPLG�� 0�� $��� 	� $]OLQD�� 0�� .�� $�� �������� 7KH� 5ROH� RI�

,QWHOOHFWXDO� &DSLWDO� RQ� 3XEOLF� 8QLYHUVLWLHV� 3HUIRUPDQFH� LQ� ,QGRQHVLD��

3(57$1,.$�-2851$/�2)�62&,$/�6&,(1&(�$1'�+80$1,7,(6��

�����������������

$XUDQHQ��2���	�1LHPLQHQ��0����������8QLYHUVLW\�UHVHDUFK�IXQGLQJ�DQG�SXEOLFDWLRQ�

SHUIRUPDQFH�$Q�LQWHUQDWLRQDO�FRPSDULVRQ��5HVHDUFK�3ROLF\������������±

�����
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%DNHU��'��5���������,QQRYDWLRQ�DQG�9DOXH�&UHDWLRQ��$�&URVV�,QGXVWU\�(IIHFWV�6WXG\�

RI� 3DWHQW� *HQHUDWLRQ�� 8QSXEOLVKHG� GRFWRUDO� GLVVHUWDWLRQ�� &DSHOOD�

8QLYHUVLW\�

%DNKVK��$���������2FWREHU������6DXGL�,QYHVWPHQW�LQ�+XPDQ�&DSLWDO�

'HYHORSPHQW���+RZ�GLG�:H�'R�6LQFH�����"�$�&OHDU�'LVDSSRLQWPHQW��

5HWULHYHG�-DQXDU\�����������IURP�KWWSV���ZZZ�OLQNHGLQ�FRP�SXOVH�VDXGL�

LQYHVWPHQW�KXPDQ�FDSLWDO�GHYHORSPHQWKRZ�GLG�ZH�GR�DPPDU�EDNKVK�

%DUERVD�� 6��� 9DOH�� -��� 9DOH�� 9�� 	� %UDQFR�� 0�� �������� ,QWHOOHFWXDO� &DSLWDO� DQG�

3HUIRUPDQFH�LQ�+LJKHU�(GXFDWLRQ�2UJDQL]DWLRQV��7KHRU\�DQG�$SSOLFDWLRQV�

LQ�WKH�.QRZOHGJH�(FRQRP\�������������

%KDUGZD������������0D\������%HVW�XQLYHUVLWLHV�LQ�WKH�$UDE�:RUOG�������

5HWULHYHG�-DQXDU\�����������IURP�

KWWSV���ZZZ�WLPHVKLJKHUHGXFDWLRQ�FRP�VWXGHQW�EHVW�XQLYHUVLWLHV�EHVW�

XQLYHUVLWLHV�DUDE�ZRUOG�����

%RNKDUL�� $�� �������� 7KH� *DS� RI� .QRZOHGJH�EDVHG� (FRQRP\� EHWZHHQ� 7KH�

'HYHORSLQJ� &RXQWULHV� DQG� $GYDQFHG� (FRQRPLHV� �� $SSOLHG� RQ� WKH�

.LQJGRP�������-XO\�������

%RODULQZD� 2$�� 3ULQFLSOHV� DQG� PHWKRGV� RI� YDOLGLW\� DQG� UHOLDELOLW\� WHVWLQJ� RI�

TXHVWLRQQDLUHV�XVHG�LQ�VRFLDO�DQG�KHDOWK�VFLHQFH�UHVHDUFKHUV��1LJHU�3RVWJUDG�

0HG�-�>VHULDO�RQOLQH@������>FLWHG������)HE���@��������������$YDLODEOH�IURP��

KWWS���ZZZ�QSPM�RUJ�WH[W�DVS"��������������������

%RQHWW��'����������9DU\LQJ�FRHIILFLHQW�PHWD�DQDO\WLF�PHWKRGV�IRU�DOSKD�UHOLDELOLW\��

3V\FKRORJLFDO�0HWKRGV��������� ���±����
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%RUQD\�%DUUDFKLQD��0���'H�OD�5RVD�1DYDUUR��'���&DEUDOHV��$��	�9DOOH�&DEUHUD��5��

��������(PSOR\PHQW�5HODWLRQVKLSV�DQG�)LUP�,QQRYDWLRQ��7KH�'RXEOH�5ROH�

RI�+XPDQ�&DSLWDO��%ULWLVK�-RXUQDO RI�0DQDJHPHQW�����������������

%5Ă7,$18�� &��� 	� 3Ì1=$58�� )�� �������� &KDOOHQJHV� IRU� WKH� 8QLYHUVLW\�

,QWHOOHFWXDO�&DSLWDO�LQ�WKH�.QRZOHGJH�(FRQRP\��0DQDJHPHQW�'\QDPLFV�

LQ�WKH�.QRZOHGJH�(FRQRP\�����������±����

%UHQQHU��0��	�&RQHUV��$����������3URFHVV�&DSLWDO�DV�6WUDWHJLF�6XFFHVV�)DFWRU��7KH�

/XIWKDQVD�([DPSOH��,Q��YRP�%URFNH�-���5RVHPDQQ�0���HGV��+DQGERRN�RQ�

%XVLQHVV�3URFHVV�0DQDJHPHQW����,QWHUQDWLRQDO�+DQGERRNV�RQ�,QIRUPDWLRQ�

6\VWHPV��%HUOLQ��6SULQJHU��������

&DSHOOR��5���	�)DJJLDQ��$����������&ROOHFWLYH�OHDUQLQJ�DQG�UHODWLRQDO�FDSLWDO�LQ�ORFDO�

LQQRYDWLRQ�SURFHVVHV��5HJLRQDO�VWXGLHV���������������

&DUO�(ULN��6���%HQJW��6��	�-DQ��:� ���������6WUDWLILHG�6DPSOLQJ���0RGHO�$VVLVWHG�

6XUYH\�6DPSOLQJ��1HZ�<RUN��6SULQJHU��SS�����±����

&DVDQXHYD��&��	�*DOOHJR��$����������6RFLDO�FDSLWDO�DQG�LQGLYLGXDO�LQQRYDWLYHQHVV�

LQ� XQLYHUVLW\� UHVHDUFK� QHWZRUNV�� ,QQRYDWLRQ�� 0DQDJHPHQW�� 3ROLF\� 	�

3UDFWLFH����������������

&HOHQ]D�� '��� 	� 5RVVL�� )�� �������� ,QWHOOHFWXDO� FDSLWDO� DQG� SHUIRUPDQFH� RI� OLVWHG�

FRPSDQLHV�� HPSLULFDO� HYLGHQFH� IURP� ,WDO\�� 0HDVXULQJ� %XVLQHVV�

([FHOOHQFH���������������

&KDWWHUML�� 1�� 	� .LUDQ�� 5�� �������� 5ROH� RI� KXPDQ� DQG� UHODWLRQDO� FDSLWDO� RI�

XQLYHUVLWLHV� DV� XQGHUSLQQLQJV� RI� D� NQRZOHGJH� HFRQRP\�� $� VWUXFWXUDO�
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PRGHOOLQJ�SHUVSHFWLYH�IURP�QRUWK�,QGLDQ�XQLYHUVLWLHV��,QWHUQDWLRQDO�-RXUQDO�

RI�(GXFDWLRQDO�'HYHORSPHQW� �������������

&KHOO��(���.DUDWD�g]NDQ��0��	�1LFRORSRXORX��.����������6RFLDO�(QWUHSUHQHXUVKLS�

(GXFDWLRQ�� 3ROLF\�� &RUH� 7KHPHV� DQG� 'HYHORSPHQWDO� &RPSHWHQFLHV��

,QWHUQDWLRQDO�-RXUQDO�RI�(QWUHSUHQHXUVKLS�(GXFDWLRQ�������������

&KHQ��,��6���	�&KHQ��-��.����������3UHVHQW�DQG�IXWXUH��$�WUHQG�IRUHFDVWLQJ�DQG�

UDQNLQJ�RI�XQLYHUVLW\�W\SHV�IRU�LQQRYDWLYH�GHYHORSPHQW�IURP�DQ�

LQWHOOHFWXDO�FDSLWDO�SHUVSHFWLYH��4XDOLW\�DQG�4XDQWLW\� ��������������

&KHQ��<���/LQ��0��	�&KDQJ��&����������7KH�SRVLWLYH�HIIHFWV�RI�UHODWLRQVKLS�OHDUQLQJ�

DQG� DEVRUSWLYH� FDSDFLW\� RQ� LQQRYDWLRQ� SHUIRUPDQFH� DQG� FRPSHWLWLYH�

DGYDQWDJH�LQ�LQGXVWULDO�PDUNHWV��,QGXVWULDO�0DUNHWLQJ�0DQDJHPHQW���������

��������

&KHQ��<���/LQ��0���	�&KDQJ��&����������7KH�,QIOXHQFH�RI�,QWHOOHFWXDO�&DSLWDO�RQ�

1HZ�3URGXFW�'HYHORSPHQW�3HUIRUPDQFH�± 7KH�0DQXIDFWXULQJ�&RPSDQLHV�

RI� 7DLZDQ� DV� DQ� ([DPSOH�� 7RWDO� 4XDOLW\� 0DQDJHPHQW� 	� %XVLQHVV�

([FHOOHQFH� ������������������

&ODUNH�� 0��� 6HQJ�� '�� 	� :KLWLQJ�� 5� �������� ,QWHOOHFWXDO� FDSLWDO� DQG� ILUP�

SHUIRUPDQFH�LQ�$XVWUDOLD��-RXUQDO�RI�,QWHOOHFWXDO�&DSLWDO�����������������

&RKHQ��/���0DQLRQ��/���	�0RUULVRQ��.����������5HVHDUFK�0HWKRG�LQ�(GXFDWLRQ ��WK�

(GLWLR���5RXWOHGJH
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&yUFROHV��<��	�9DQGHUGRQFNW�� -�� ��������(PSLULFDO�(YLGHQFH� IRU� WKH� ,QFUHDVLQJ�

,PSRUWDQFH� RI� ,QWHOOHFWXDO� &DSLWDO� 5HSRUWLQJ� LQ� +LJKHU� (GXFDWLRQ�

,QVWLWXWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�+XPDQLWLHV�DQG�6RFLDO�6FLHQFH� ������

������

&UHVZHOO�� -�� � �������� 5HVHDUFK GHVLJQ�� � 4XDOLWDWLYH�� TXDQWLWDWLYH�� DQG� PL[HG�

PHWKRGV�DSSURDFK� 7KRXVDQG�2DNV��&DOLIRUQLD��2[IRUG�8QLYHUVLW\�3UHVV�

&ULFHOOL��/���*UHFR��0���*ULPDOGL��0���	�'XHxDV��/��3��/����������,QWHOOHFWXDO�

&DSLWDO�DQG�8QLYHUVLW\�3HUIRUPDQFHV�LQ�(PHUJLQJ�&RXQWULHV�� (YLGHQFH�

IURP�&RORPELDQ�SXEOLF�XQLYHUVLWLHV��-RXUQDO�RI�,QWHOOHFWXDO�&DSLWDO��

���������±����KWWSV���GRL�RUJ���������-,&�������������

&URRN��7��5���7RGG��6��<���&RPEV��-��*���:RHKU��'��-���	�.HWFKHQ��'��-����������

'RHV�KXPDQ�FDSLWDO�PDWWHU"�$�PHWD�DQDO\VLV�RI� WKH� UHODWLRQVKLS�EHWZHHQ�

KXPDQ�FDSLWDO�DQG�ILUP�SHUIRUPDQFH��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\� �������

���±����

&XUDGR�� &��� +HQULTXHV�� 3�� 	� %RQWLV�� 1�� �������� ,QWHOOHFWXDO� FDSLWDO� GLVFORVXUH�

SD\EDFN�� 0DQDJHPHQW�'HFLVLRQ� �����������������

'HHE��.��$���	�0HUKHM��0��0�� �������� 7KH� LPSDFW� RI� VWUXFWXUDO� FDSLWDO� RQ� WKH�

LQQRYDWLRQ�SHUIRUPDQFH� LQ�6\ULDQ�8QLYHUVLWLHV��$�ILHOG�VWXG\� LQ�7LVKUHHQ�

8QLYHUVLW\��(XURSHDQ�2QOLQH�-RXUQDO�RI�1DWXUDO�DQG�6RFLDO�6FLHQFHV��������

���
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(GYLQVVRQ�� /��� 	� 0DORQH�� 0�� �������� ,QWHOOHFWXDO� FDSLWDO�� 1HZ� <RUN�� +DUSHU�

%XVLQHVV��)RJDUW\��7��-����������6RFLDOL]DWLRQ�DQG�RUJDQL]DWLRQDO�RXWFRPHV�

LQ�ODUJH�SXEOLF�DFFRXQWLQJ�ILUPV��-RXUQDO��RI�0DQDJHULDO�,VVXHV������������

)D]ODJLF��$����������0HDVXULQJ�WKH�LQWHOOHFWXDO�FDSLWDO�RI�D�XQLYHUVLW\��&RQIHUHQFH�

RQ�7UHQGV�LQ�WKH�0DQDJHPHQW�RI�+XPDQ�5HVRXUFHV�LQ�+LJKHU�(GXFDWLRQ��

2(&'�+HDGTXDUWHUV�LQ�3DULV�3DULV����������$XJXVW������

*DGKRXPD��<��	�.DUDP��<����������7+(�'(7(50,1$176�2)�5(6($5&+�

352'8&7,9,7<�,1�38%/,&�9(5686�35,9$7(�6$8',�

81,9(56,7,(6� )LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$GYDQFHG�%XVLQHVV�

DQG�6RFLDO�6FLHQFHV��$VLD�3DFLILF�,QVWLWXWH�RI�$GYDQFHG�5HVHDUFK�

�$3,$5�� ����������

*LUDUG��-�� 	�*LUDUG��-����������'HILQLQJ�NQRZOHGJH�PDQDJHPHQW��7RZDUG�DQ�

DSSOLHG�FRPSHQGLXP��2QOLQH�-RXUQDO�RI�$SSOLHG�.QRZOHGJH�

0DQDJHPHQW�������������

*RQ]iOH]�/RXUHLUR�� 0�� 	� 7HL[HLUD�� $�� �������� ,QWHOOHFWXDO� FDSLWDO� LQ� SXEOLF�

XQLYHUVLWLHV�� D� SHUIRUPDQFH�RULHQWHG� DSSURDFK� WR� PDQDJH� LQWDQJLEOH��

,QWHUQDWLRQDO�-RXUQDO�RI�(QJLHHQHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW�����������

����

+DPGDQ��$��0���%XDOOD\��$��0���	�$ODUHHQL��%��$����������7KH�0RGHUDWLQJ�5ROH�

RI�&RUSRUDWH�*RYHUQDQFH�RQ�WKH�5HODWLRQVKLS�EHWZHHQ�,QWHOOHFWXDO�&DSLWDO�

(IILFLHQF\�DQG�)LUP��,QWHUQDWLRQDO�-RXUQDO�RI�/HDUQLQJ�DQG�,QWHOOHFWXDO�

&DSLWDO�����������
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+VX�� /�� 	� :DQJ�� &�� �������� &ODULI\LQJ� WKH� (IIHFW� RI� ,QWHOOHFWXDO� &DSLWDO� RQ�

3HUIRUPDQFH��7KH�0HGLDWLQJ�5ROH�RI�'\QDPLF�&DSDELOLW\��%ULWLVK�-RXUQDO�

RI�0DQDJHPHQW� ������������

,QGL\DWL�� '�� �������� 7KH� UROH� RI� RUJDQLVDWLRQDO� FXOWXUH�� LQWHOOHFWXDO� FDSLWDO� DQG�

FRPSHWLWLYH�DGYDQWDJH�LQ�VXSSRUWLQJ�WKH�JRYHUQPHQW�SROLFLHV�LQ�HGXFDWLRQ��

,QWHUQDWLRQDO�-RXUQDO�RI�(FRQRPLF�3ROLF\�LQ�(PHUJLQJ�(FRQRPLHV�����������

������

,QNLQHQ��+����������5HYLHZ�RI�HPSLULFDO�UHVHDUFK�RQ�LQWHOOHFWXDO�FDSLWDO�DQG�ILUP�

SHUIRUPDQFH��-RXUQDO�RI�,QWHOOHFWXDO�&DSLWDO�����������������

,TEDO�� $�� �������� &UHDWLYLW\� DQG� LQQRYDWLRQ� LQ� 6DXGL� $UDELD�� $Q� RYHUYLHZ��

2UJDQL]DWLRQ�DQG�0DQDJHPHQW�����������������

-DIDUL�� 0��� $JKDHL� &KDGHJDQL�� $��� DQG� %LJODUL�� 9�� �������� (IIHFWLYH� 5LVN�

0DQDJHPHQW�DQG�&RPSDQ\¶V�3HUIRUPDQFH��,QYHVWPHQW�LQ�,QQRYDWLRQV�DQG�

,QWHOOHFWXDO�&DSLWDO�XVLQJ�%HKDYLRUDO�DQG�3UDFWLFDO�$SSURDFK��,QWHUQDWLRQDO�

5HVHDUFK�-RXUQDO�RI�)LQDQFH�DQG�(FRQRPLFV�������������

-LQ��<���+RSNLQV��0���	�:LWWPHU��-����������/LQNLQJ�KXPDQ�FDSLWDO�WR�FRPSHWLWLYH�

DGYDQWDJHV�� )OH[LELOLW\� LQ� D� PDQXIDFWXULQJ� ILUP
V� VXSSO\� FKDLQ�� +XPDQ�

5HVRXUFH�0DQDJHPHQW� ������������

.DUFKHJDQL��0�5���6RILDQ��6��	�$PLQ� 6�0����������7KH�UHODWLRQVKLS�EHWZHHQ�

LQWHOOHFWXDO�FDSLWDO�DQG�LQQRYDWLRQ��$�UHYLHZ��,QWHUQDWLRQDO�MRXUQDO�RI�

EXVLQHVV�DQG�PDQDJHPHQW�VWXGLHV����������������
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.KDQ�� 0�� �������� ,GHQWLI\LQJ� WKH� &RPSRQHQWV� DQG� ,PSRUWDQFH� RI� ,QWHOOHFWXDO�

&DSLWDO� LQ� .QRZOHGJH�,QWHQVLYH� 2UJDQL]DWLRQV�� %XVLQHVV� DQG� (FRQRPLF�

5HVHDUFK����������������

.KDQ��0��.���$O�6DXG��7���$ONKDWKODQL��+��	�$O�'HUKDP��+����������1HZ�UHIRUPV�

RI� UHVHDUFK�� LQQRYDWLRQ� DQG� HQWUHSUHQHXUVKLS� LQ� WKH� *&&� FRXQWULHV��

,QQRYDWLRQ��0DQDJHPHQW��3ROLF\�	�3UDFWLFH�����������������

.KDQ�� <�� �������� ,PSDFW� RI� 6WUXFWXUDO� &DSLWDO� RQ� ,QQRYDWLRQ� LQ� WKH� $XVWUDOLDQ�

60(V��&RQIHUHQFH�SDSHU��%(�FL������,QWHUQDWLRQDO�&RQIHUHQFH�RQ�%XVLQHVV�

DQG�(FRQRPLFV��

.KDYDQGNDU��(���7KHRGRUDNRSRXORV��1���+DUW��0��	�3UHVWRQ��-����������/HDGLQJ�WKH�

'LIIXVLRQ�RI�,QWHOOHFWXDO�&DSLWDO�0DQDJHPHQW�3UDFWLFHV�LQ�6FLHQFH�3DUNV��,Q�

+��6KLSWRQ��3��%XGKZDU��3��6SDUURZ��	�$��%URZQ��(GV����+XPDQ�5HVRXUFH�

0DQDJHPHQW�� ,QQRYDWLRQ� DQG� 3HUIRUPDQFH� �SS�� ���±������ /RQGRQ��

3DOJUDYH�0DFPLOODQ�8.�

.KRUVKHHG�� 0�� 	 $O�)DZ]DQ�� 0�� �������� )RVWHULQJ� XQLYHUVLW\±LQGXVWU\�

FROODERUDWLRQ� LQ� 6DXGL� $UDELD� WKURXJK� WHFKQRORJ\� LQQRYDWLRQ� FHQWHUV��

,QQRYDWLRQ����������������

.RN��$����������,QWHOOHFWXDO�&DSLWDO�0DQDJHPHQW�DV�3DUW�RI�.QRZOHGJH�

0DQDJHPHQW�,QLWLDWLYHV�DW�,QVWLWXWLRQV RI�+LJKHU�/HDUQLQJ��(OHFWURQLF�

-RXUQDO�RI�.QRZOHGJH�0DQDJHPHQW�9ROXPH�����������±����

.RQJ��(���������� ,QQRYDWLRQ�3URFHVVHV�LQ�6RFLDO�(QWHUSULVHV��$Q�,&�3HUVSHFWLYH��

-RXUQDO�RI�,QWHOOHFWXDO�&DSLWDO�����������������
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/HLWQHU��.��	�&XUDM��$����������(GV����$ 6WUDWHJLF�$SSURDFK�IRU�,QWHOOHFWXDO�&DSLWDO�

0DQDJHPHQW� LQ� (XURSHDQ� 8QLYHUVLWLHV�� *XLGHOLQHV� IRU� ,PSOHPHQWDWLRQ�

%XFKDUHVW��8(),6&',�

/HLWQHU�� .��� �������� ,QWHOOHFWXDO� &DSLWDO� 5HSRUWLQJ� IRU� 8QLYHUVLWLHV�� &RQFHSWXDO�

%DFNJURXQG� DQG� $SSOLFDWLRQ� IRU� $XVWULDQ� 8QLYHUVLWLHV�� 5HVHDUFK�

(YDOXDWLRQ��9RO������1�����SiJV����������

/HLWQHU��.�+����������7KH�(IIHFW�RI�,QWHOOHFWXDO�&DSLWDO�RQ�3URGXFW�,QQRYDWLYHQHVV�

LQ�60(V��,QWHUQDWLRQDO�-RXUQDO�RI�7HFKQRORJ\�0DQDJHPHQW��������������

/L��-��	�<X��'����������7KH�3DWK�WR�,QQRYDWLRQ��7KH�$QWHFHGHQW�3HUVSHFWLYH�RI�

,QWHOOHFWXDO�&DSLWDO�DQG�2UJDQL]DWLRQDO�&KDUDFWHU��7KH�3DWK�WR�)URQWLHU�

3V\FKRORJ\����������������

/X�� :�� 0�� �������� ,QWHOOHFWXDO� FDSLWDO� DQG� XQLYHUVLW\� SHUIRUPDQFH� LQ� 7DLZDQ��

(FRQRPLF�0RGHOOLQJ�������������������

0DERXGL��0���0REDUDNL��0���.KDYDQGNDU��-��	�(VIDQGDEDGL��+����������7KH�

(IIHFW�RI�,QWHOOHFWXDO�&DSLWDO�RQ�,QQRYDWLRQ��$�&DVH�6WXG\�RI�DQ�,QVWLWXWH�

IRU�$GYDQFHG�6WXGLHV�LQ�%DVLF�6FLHQFHV�/RFDWHG�LQ�WKH�6FLHQFH�DQG�

7HFKQRORJ\�3DUN�RI�=DQMDQ��-RXUQDO�RI�(QWUHSUHQHXUVKLS�DQG�

2UJDQL]DWLRQDO�0DQDJHPHQW� ����������

0DQULTXH]��9��'���������6HSWHPEHU������7KH�,PSRUWDQFH�RI�,QWHJUDWLQJ�.QRZOHGJH�
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