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7KLV VWXG\ SRVHV WKH TXHVWLRQ RI KRZ VWDUWXS FRPSDQLHV DQG FRUSRUDWHV FDQ FROODERUDWH ZKLOH� � � � � � � � � � � � � �
XWLOL]LQJ WKH IXOO SRWHQWLDO RI WKHLU RUJDQL]DWLRQDO GLIIHUHQFHV� 7KH LQTXLU\ LQKDELWV WKH HSLVWHPLF� � � � � � � � � � � � �
RULHQWDWLRQ RI 1HZ 0DWHULDOLVP EDVHG RQ WKH ZRUNV RI *LOOHV 'HOHX]H 	 )HOL[ *XDWWDUL DV ZHOO DV� � � � � � � � � � � � � � � � �
0DQXHO 'H/DQGD� 7KURXJK WKLV HSLVWHPLF SRLQW RI GHSDUWXUH� RUJDQL]DWLRQV DUH VRFLDO� � � � � � � � � � �
DVVHPEODJHV RI PDFKLQLF SDUWV LQ FRQVLVWHQW LQWHUDFWLRQ ZLWK HDFK RWKHU� 7KLV VWXG\ LV EDVHG RQ� � � � � � � � � � � � � � �
HPSLULFDO GDWD SURGXFHG IURP WKUHH GLVWLQFW FROODERUDWLRQV EHWZHHQ PDWXUH FRPSDQLHV DQG� � � � � � � � � � �
VWDUWXSV� :LWK RUJDQL]DWLRQDO VWUXFWXUHV HQDEOLQJ IDVW GHFLVLRQ PDNLQJ DQG H[SHULPHQWDWLRQ�� � � � � � � � � �
VWDUWXSV¶ SULPDU\ GULYLQJ GLUHFWLYHV DUH H[SDQVLRQ DQG JURZWK� 7KH\ FDQ WHVW QHZ LGHDV LQ WKH� � � � � � � � � � � � � � �
PDUNHW� XVH IHHGEDFN SURGXFWLYHO\ WR DGDSW WR WKH IHHGEDFN TXLFNO\� DQG UROO RXW QHZ VROXWLRQV DW� � � � � � � � � � � � � � � �
KLJK VSHHG� ,Q FRQWUDVW� FRUSRUDWHV DUH ODUJH DQG FRPSOH[ VRFLDO DVVHPEODJHV� 7KH\ XWLOL]H ULJLG� � � � � � � � � � � � � �
DQG EXUHDXFUDWLF DXWKRULW\ VWUXFWXUHV WR UHPDLQ FRPSOLDQW ZLWK OHJDO MXULVGLFWLRQV� LQ DFFRUGDQFH� � � � � � � � � � � �
ZLWK HVWDEOLVKHG ,7 LQIUDVWUXFWXUH� DQG WR PLQLPL]H ULVN� 7KH UHODWLRQVKLS EHWZHHQ WKH WZR� � � � � � � � � � � � �
RUJDQL]DWLRQDO VWUXFWXUHV RI VWDUWXSV DQG FRUSRUDWHV LV RQH RI GLIIHUHQFH� (DFK RUJDQL]DWLRQ KDV� � � � � � � � � � � � �
VRPHWKLQJ WKDW WKH RWKHU ZDQWV� FDSLWDO� NQRZOHGJH� DQG UHVRXUFHV RU LQQRYDWLRQ DQG VSHHG RI� � � � � � � � � � � � � �
H[HFXWLRQ� 7KHVH GLIIHUHQFHV PXVW EH VXVWDLQHG ZLWKRXW RQH RUJDQLVDWLRQ µRYHUFRGLQJ¶ WKH RWKHU�� � � � � � � � � � � �
$EGXFWLYHO\ DQG EDVHG RQ WKH *LRLD�PHWKRGRORJ\� WKH $VVHPEODJH &RQQHFWRU 0DSSLQJ �$&0�� � � � � � � � � � �
0RGHO LV V\QWKHVL]HG WR HQFRPSDVV WKH GHVLJQHG VSDFH RI UHVRXUFH DQG NQRZOHGJH IORZV� � � � � � � � � � � � �
H[FKDQJHG LQ DV\PPHWULF FROODERUDWLRQV� 7KURXJK WKH XVH RI WKH $&0 PRGHO� WKH VWXG\ VXJJHVWV� � � � � � � � � � � � � �
WKDW VWDUWXS�FRUSRUDWH FROODERUDWLRQV VKRXOG HVWDEOLVK PHGLDWLQJ LQWHUIDFHV WKDW HQKDQFH WKH� � � � � � � � � �
LQQRYDWLRQ SRWHQWLDO RI VXFK FROODERUDWLRQV ZKLOH PDLQWDLQLQJ WKH SURGXFWLYH GLIIHUHQFH LQ HDFK� � � � � � � � � � � �
SDUW\��
�
.H\ZRUGV�� �2SHQ�,QQRYDWLRQ��$VVHPEODJH�7KHRU\��&RUSRUDWH�9HQWXUHV��$V\PPHWULFDO�
3DUWQHUVKLSV��'HOHX]H��'H/DQGD��$JLOH��%XUHDXFUDF\��&ROODERUDWLRQ�
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:LWKLQ WKH SDVW ILYH \HDUV� YHQWXUHV KDYH LQFUHDVLQJO\ EHHQ GHSOR\HG E\ ODUJH LQWHUQDWLRQDO� � � � � � � � � � � � �
LQFXPEHQWV� WR VROYH FULWLFDO VWUDWHJLF FKDOOHQJHV ERWK DW WKH FRUH DQG DW WKH SHULSKHU\ RI WKHLU� � � � � � � � � � � � � � � �
EXVLQHVVHV� �3HWHU �HW DO� �� �������� 5DWKHU WKDQ GHYHORSLQJ LQWHUQDO LQQRYDWLRQ SURMHFWV� IRUWXQH� � � � � � � � � � � �
��� LQFXPEHQWV DUH IDFLOLWDWLQJ ORQJ�VWDQGLQJ FROODERUDWLRQV ZLWK H[WHUQDO RU VHPL�H[WHUQDO� � � � � � � � � �
VWDUWXS HQWLWLHV ZKR FDQ RSHUDWH RXWVLGH RI WKH LQFXPEHQW¶V RUJDQL]DWLRQDO VWUXFWXUH� �%RQ]RP 	� � � � � � � � � � � � �
1HWHVVLQH� ����������� 7KURXJK VWDUWXS�FRUSRUDWH FROODERUDWLRQV� VWDUWXSV EHQHILW IURP WKH� � � � � � � � �
LPPHQVH UHVRXUFHV� EUDQG� LQIUDVWUXFWXUH� DQG NQRZOHGJH RI WKHLU FRUSRUDWH FRXQWHUSDUWV� �3HWHU� � � � � � � � � � �
HW DO��� �������� 7KHVH FRPSOHPHQWDU\ DVVHWV SUHVHQW RSSRUWXQLWLHV WR JDLQ XQIDLU DGYDQWDJHV� � � � � � � � � � � �
DJDLQVW�FRPSHWLQJ�WHFK�FRPSDQLHV�LQ�WKH�VDPH�PDUNHW���7HHFH������������

6LPXOWDQHRXVO\� WKH FRUSRUDWH EDFNHU FDQ VFRSH QHZ PDUNHWV� LQFUHDVH EUDQG UHFRJQLWLRQ� � � � � � � � � � �
DPRQJ QHZ FXVWRPHUV� RU UDSLGO\ H[SHULPHQW ZLWK QHZ WHFKQRORJLHV ZLWKRXW FRPSURPLVLQJ LWV� � � � � � � � � � � �
FRUH IXQFWLRQV� 6WDUWXS�FRUSRUDWH FROODERUDWLRQV� WKHUHE\� SURYLGH FRPSHWLWLYH DGYDQWDJHV IRU� � � � � � � � �
HPHUJLQJ VWDUWXSV ZKLOH HQDEOLQJ ODUJH LQFXPEHQWV WR VFRSH IXWXUH VWUDWHJLHV VDIHO\� �3HWHU �HW DO� ��� � � � � � � � � � � � � �
�������� 7KRXJK WKH WRSLF RI 2SHQ ,QQRYDWLRQ KDV EHHQ VWXGLHG DW OH�QJWK YHU\ �IHZ KDYH RXWOLQHG� � � � � � � � � � � � � � � �
WKH FROODERUDWLYH VWUXFWXUHV ZLWK ZKLFK VPDOO DJLOH RUJDQL]DWLRQV VXFK DV VWDUWXSV DQG ODUJH� � � � � � � � � � � � �
EXUHDXFUDWLF�RUJDQL]DWLRQV�VXFK�DV�FRUSRUDWLRQV�LQWHUDFW�ZLWK�HDFK�RWKHU���

7KH TXHVWLRQ RI KRZ WR PDQDJH VWDUWXS�FRUSRUDWH FROODERUDWLRQV ZKLOH PD[LPL]LQJ WKH� � � � � � � � � � �
EHQHILWV E\ DFNQRZOHGJLQJ� SURWHFWLQJ� DQG SURPRWLQJ WKH SDUWQHUV
 GLIIHUHQFHV KDV EHHQ ODUJHO\� � � � � � � � � � � �
RYHUORRNHG� �6SHQGHU HW DO�� ��������� +HQFH� FROODERUDWLYH VWUXFWXUHV EHWZHHQ FRUSRUDWHV DQG� � � � � � � � � � �
VWDUWXSV DUH RIWHQ HVWDEOLVKHG DG�KRF� WKURXJK XQRIILFLDO FKDQQHOV� RU JXLGHG E\ FRLQFLGHQFH�� � � � � � � � � � � �
7KHUH DUH� HIIHFWLYHO\� DV PDQ\ FROODERUDWLRQ PRGHOV� DV WKHUH DUH VWDUWXS�FRUSRUDWH� � � � � � � � � � �
FROODERUDWLRQV� 7KLV SDSHU PDNHV WKH DUJXPHQW WKDW WKH GLIIHUHQFHV EHWZHHQ FRUSRUDWHV DQG� � � � � � � � � � � �
VWDUWXSV QHHG WR EH H[DPLQHG DQG PDQDJHG PXFK PRUH FDUHIXOO\ WKDQ WKH FXUUHQW OLWHUDWXUH DQG� � � � � � � � � � � � � � �
PDQDJHULDO�SUDFWLFH�VXJJHVWV��

,Q WKLV VWXG\� ZH H[SDQG RQ WKH ILHOG RI 2SHQ ,QQRYDWLRQ E\ SURYLGLQJ DQ DQVZHU WR WKH� � � � � � � � � � � � � � � � �
TXHVWLRQ RI KRZ VWDUWXS�FRUSRUDWH FROODERUDWLRQV FDQ EH PDQDJHG WR PD[LPL]H WKH EHQHILWV RI� � � � � � � � � � � � �
RUJDQL]DWLRQDO GLIIHUHQFHV EDVHG RQ DQ RQWRORJ\ WKDW GLVVROYHV WKH µRXWVLGH�LQVLGH¶ GLFKRWRP\� � � � � � � � � � �
SURSRVHG E\ :HLEOHQ 	 &KHVEURXJK ������� 7KLV SDSHU FRPELQHV WKH PHWKRGV RI *URXQGHG� � � � � � � � � � � � �
7KHRU\ �*7� ZLWK WKH PHWKRGRORJLFDO FRQFHSWLRQV RI 'HOHX]R*XDWWDULDQ SKLORVRSK\ IRU WKH� � � � � � � � � � �
SXUSRVH�RI�GDWD�DQDO\VLV��

%DVHG RQ RXU HPSLULFDO VWXG\ RI WKUHH KLJK�SURILOH VWDUWXS�FRUSRUDWH FROODERUDWLRQV DQG� � � � � � � � � � �
XVDJH RI 'HOHX]R*XDWWDULDQ WKRXJKW DV SUDFWLFH WKHRU\� RXU PDLQ ILQGLQJV KDYH OHG WR D� � � � � � � � � � � � � �
FRQFHSWXDO KHXULVWLF RI WKH $VVHPEODJH &RQQHFWRU 0DSSLQJ PRGHO �$&0�PRGHO�� 7KH� � � � � � � � � �
$&0�PRGHO RXWOLQHV KRZ IORZV RI UHVRXUFHV DQG FXOWXUDO LQIOXHQFH EHWZHHQ RUJDQL]DWLRQDO� � � � � � � � � � �
VWUXFWXUHV FDQ EH PDSSHG DQG PDQDJHG WR SURGXFH GHVLUHG RXWFRPHV RI FROODERUDWLYH DFWLYLWLHV�� � � � � � � � � � � � �
7KH $&0�PRGHO HQDEOHV FROODERUDWLQJ RUJDQLVDWLRQV WR PDS�RXW KRZ NQRZOHGJH� LQIUDVWUXFWXUH�� � � � � � � � � �
DQG KXPDQ UHVRXUFHV DUH WUDQVIHUUHG EHWZHHQ RUJDQLVDWLRQV WR HQVXUH FRPSHWLWLYH DGYDQWDJHV� � � � � � � � � � �
ZKLOH ULQJ�IHQFLQJ WKH YHQWXUH IURP WKH XQZDUUDQWHG LQIOXHQFH RI EXUHDXFUDF\� )XUWKHUPRUH� WKH� � � � � � � � � � � �
$&0 PRGHO VXJJHVWV KRZ WR SURWHFW WKH LQWHJULW\ RI WKH FRUSRUDWLRQ DJDLQVW WKH DQDUFKLFDO� � � � � � � � � � � � � �
LQIOXHQFHV�RI�WKH�YHQWXUH��

7KH SDSHU LV VWUXFWXUHG DV IROORZV� )LUVW� WKH WKHRUHWLFDO SRVLWLRQLQJ DQG FKRLFH RI� � � � � � � � � � � � �
RQWRORJ\ DUH SUHVHQWHG� IROORZHG E\ WKH PHWKRG VHFWLRQ� 7KLUG� WKH ILQGLQJV DUH SUHVHQWHG� DQG� � � � � � � � � � � � � �

��



ILQDOO\ LV WKH FRQFOXVLRQ RIIHUHG WRJHWKHU ZLWK OLPLWDWLRQV RI WKH VWXG\ DQG PDQDJHULDO� � � � � � � � � � � � �
LPSOLFDWLRQV��
�
�
7+(25(7,&$/�%$&.*5281'�
�
,Q LQQRYDWLRQ VWXGLHV� WKH UHVHDUFK SDUDGLJP RI 2SHQ ,QQRYDWLRQ �2,� H[SORUHV QHZ� � � � � � � � � � � �
SURGXFW�VHUYLFH GHYHORSPHQW DV D UHVXOW RI FURVV�RUJDQL]DWLRQDO FROODERUDWLRQ� &KHVEURXJK HW DO�� � � � � � � � � � �
�������� GHILQH 2, DV� �³$ GLVWULEXWHG LQQRYDWLRQ SURFHVV WKDW LQYROYHV SXUSRVHO\ PDQDJHG� � � � � � � � � � � �
NQRZOHGJH IORZV DFURVV WKH RUJDQL]DWLRQDO ERXQGDULHV� XVLQJ SHFXQLDU\ DQG QRQ�SHFXQLDU\� � � � � � � � � �
PHFKDQLVPV LQ OLQH ZLWK WKH RUJDQL]DWLRQ¶V EXVLQHVV PRGHO�´ +HQFH� 2, UHIHUV WR D UHODWLRQVKLS� � � � � � � � � � � � � �
EHWZHHQ WZR HQWLWLHV LQ ZKLFK HDFK SDUWLFLSDQW GUDZV RQ WKH FDSDFLWLHV RI WKH RWKHU LQ WKH� � � � � � � � � � � � � � � �
GHYHORSPHQW RI QHZ SURGXFWV DQG VHUYLFHV� 2, LV DQ LQKHUHQWO\ G\QDPLF SURFHVV� LQYROYLQJ� � � � � � � � � � � � �
PXOWLSOH DVSHFWV VXFK DV ULVN� H[FKDQJH� EHOLHI� JRYHUQDQFH� VKDULQJ� DQG PRUH� 7KRXJK 2, KDV� � � � � � � � � � � � � �
EHHQ UHVHDUFKHG DW OHQJWK� RQH DUHD WKDW KDV EHHQ FRQVLVWHQWO\ RYHUORRNHG LV WKH FROODERUDWLRQ� � � � � � � � � � � � � �
EHWZHHQ ODUJH LQFXPEHQWV DQG DJLOH VWDUWXSV� %\ GHILQLWLRQ� VWDUWXSV RSHUDWH LQ PDUNHWV� � � � � � � � � � � �
FKDUDFWHUL]HG E\ ³H[WUHPH XQFHUWDLQW\´ �5LHV� �������� 2IWHQ ODFNLQJ LQ UHVRXUFHV� FROODERUDWLRQ� � � � � � � � � � �
ZLWK ODUJHU RUJDQL]DWLRQV FDQ SURYH D YLDEOH VWUDWHJ\ IRU DFTXLULQJ VXVWDLQDEOH FRPSHWLWLYH� � � � � � � � � � � �
DGYDQWDJHV�LQ�KLJKO\�FRPSHWLWLYH�HQYLURQPHQWV���%RJHUV������������������

3XUDQDP HW DO� ������ DFFHQWXDWH WKDW LW LV D ³FRRUGLQDWLRQ�DXWRQRP\ GLOHPPD´ �S���� WR� � � � � � � � � � � � �
PDQDJH WHFKQRORJ\�EDVHG ILUPV WR ³H[SORLW WKHLU FDSDELOLWLHV DQG WHFKQRORJLHV LQ D FRRUGLQDWHG� � � � � � � � � � � �
ZD\ DQG IRVWHU WKHLU H[SORUDWLRQ FDSDFLW\ E\ SUHVHUYLQJ WKHLU DXWRQRP\´ �LELG�� .XSS� 0DUEDO�� � � � � � � � � � � � �
DQG %RUFKHUV ������ SURSRVH LQ D FRQFHSWXDO SDSHU WKDW VXFFHVV ZLWK FRUSRUDWH DFFHOHUDWRU� � � � � � � � � � � � �
SURJUDPV LV ³WULFN\´ �S��� EXW DUJXHV WKH JRDO DOLJQPHQW LV D NH\ IDFWRU� 'R] ������ ZHUH DPRQJ� � � � � � � � � � � � � � � � �
WKH ILUVW WR SRLQW WR FULWLFDO LVVXHV LQ SDUWQHUVKLSV EHWZHHQ ODUJHU DQG VPDOOHU ILUPV� 3DUWLFXODUO\�� � � � � � � � � � � � � � �
WKUHH LVVXHV DUH FULWLFDO IRU VXFFHVV� FRQYHUJHQFH RI SXUSRVH� FRQVLVWHQF\ RI SRVLWLRQ ZLWKLQ WKH� � � � � � � � � � � � � �
ODUJH ILUP� DQG ILQDOO\� WKH LQWHUIDFH �'R]� ������ -DFNVRQ� 5LFKWHU� DQG 6FKLOGKDXHU ������� � � � � � � � � � � � �
VXJJHVW WKDW ³WKHUH DUH VXEVWDQWLDO GLIIHUHQFHV LQ WKH REMHFWLYHV� ZRUNLQJ FXOWXUH DQG ZRUN� � � � � � � � � � � � �
SUDFWLFHV RI HVWDEOLVKHG FRPSDQLHV DQG VWDUWXSV´ �S���� DQG IXUWKHU� ³WKHVH GLIIHUHQFHV KDYH >���@� � � � � � � � � � � � �
EHHQ�OLWWOH�UHVHDUFKHG´��S������

2SHQ LQQRYDWLRQ LV RQO\ RQH DSSURDFK DV WKH FROODERUDWLRQ LQWHUIDFH LV QRW RQO\ D SUREOHP� � � � � � � � � � � � � � �
RI NQRZOHGJH IORZV EXW LV DVVRFLDWHG ZLWK RWKHU PDQDJHPHQW FKDOOHQJHV DV ZHOO� -DFNVRQ�� � � � � � � � � � � � �
5LFKWHU� DQG 6FKLOGKDXHU ������ SURSRVHG D SURFHVV PRGHO ILYH VWHSV WR VXFFHVVIXO FROODERUDWLRQV� � � � � � � � � � � � �
ZKHUH VWHS RQH LV WR GHYLVH DQ LQQRYDWLRQ VWUDWHJ\ XSRQ ZKLFK FOHDU REMHFWLYHV DUH IRUPXODWHG�� � � � � � � � � � � � � � �
DFFHQWXDWLQJ WKH FRQYHUJHQFH RI SXUSRVH DFFHQWXDWHG E\ 'R] ������� :KLOH -DFNVRQ� 5LFKWHU�� � � � � � � � � � � �
DQG 6FKLOGKDXHU ������ YLHZ GLIIHUHQFHV DV SUREOHPDWLF VXJJHVWLQJ ³�,Q VSLWH RI WKHVH� � � � � � � � � � � �
GLIIHUHQFHV�´ WKH SUHVHQW VWXG\ DWWHPSWV WR YLHZ GLIIHUHQFHV HSLVWHPLFDOO\ GLIIHUHQW E\ DVVHVVLQJ� � � � � � � � � � � �
KRZ�WKHVH�FDQ�EH�PDGH�PRUH�SURGXFWLYH��

�
$SSO\LQJ�1HZ�0DWHULDOLVP�DV�D�5HVHDUFK�2QWRORJ\�
7R DFFRXQW IRU RUJDQLVDWLRQDO �GLIIHUHQFH� �ZH GUDZ RQ WKH WKRXJKWV DQG FRQFHSWV RXWOLQHG E\ WKH� � � � � � � � � � � � � � �
SKLORVRSKHU GXR RI *LOOHV 'HOHX]H DQG )HOL[ *XDWWDUL LQ �$ 7KRXVDQG 3ODWHDXV ��������� � � � � � � � � � � � �
$GGLWLRQDOO\� ZH GUDZ RQ WKH FRQFHSW RI WKH �$VVHPEODJH DV GHVFULEHG E\ WKH \RXQJ VRFLRORJLFDO� � � � � � � � � � � � � � �
VFKRRO RI WKRXJKW� 1HZ 0DWHULDOLVP� VSHDUKHDGHG E\ 0H[LFDQ�$PHULFDQ 3KLORVRSKHU� 0DQXHO� � � � � � � � � �
'H/DQGD���

��



� 'HOHX]H 	 *XDWWDUL SURSRVH D ZRUOGYLHZ ZKHUH HYHU\WKLQJ LV LQ PRWLRQ DQG LQ SURFHVVHV� � � � � � � � � � � � � �
RI FRQVWDQW GHYHORSPHQW �EHFRPLQJ�� 7KH\ DUJXH WKDW VRFLDO VFLHQFHV DQG SKLORVRSK\ KDYH JLYHQ� � � � � � � � � � � � �
GLVSURSRUWLRQDWH ZHLJKW WR FDSWXULQJ WKH µLGHQWLW\¶ DQG µVWDELOLW\¶ RI WKH ZRUOG ZKLOH QHJOHFWLQJ� � � � � � � � � � � � �
µGLIIHUHQFH¶ DQG µFKDQJH¶ DV REMHFWV RI UHVHDUFK� �$GNLQV� ������� ,QVWHDG RI ORRNLQJ DW KRZ� � � � � � � � � � � � � �
WKLQJV DGKHUH WR VROLG IRUPV DQG WUDQVFHQGHQW UXOHV� 'HOHX]H DQG *XDWWDUL VHHN WR XQGHUVWDQG WKH� � � � � � � � � � � � � � �
UHODWLRQVKLS EHWZHHQ SDUWV DQG ZKROHV LQ FRQWLQXLW\� �'H/DQGD� �������� 7KH\ DVN WKH TXHVWLRQV�� � � � � � � � � � � � �
µKRZ GR WKLQJV �EHFRPH �LQ WKH ZRUOG"¶ DQG µKRZ FDQ GLVFUHWH HQWLWLHV IRUP ODUJHU ZKROHV ZLWKRXW� � � � � � � � � � � � � � � �
HDFK�SDUW�ORVLQJ�WKHLU�LGHQWLW\"¶��,ELG���
�

³:KDW LV DQ DVVHPEODJH" ,W LV D PXOWLSOLFLW\ ZKLFK LV PDGH XS RI PDQ\ KHWHURJHQHRXV� � � � � � � � � � � � � � �
WHUPV DQG ZKLFK HVWDEOLVKHV OLDLVRQV� UHODWLRQV EHWZHHQ WKHP� DFURVV DJHV� VH[HV� DQG� � � � � � � � � � � �
UHJLRQV � GLIIHUHQW QDWXUHV� 7KXV� WKH DVVHPEODJH¶V RQO\ XQLW\ LV WKDW RI FR�IXQFWLRQLQJ� LW� � � � � � � � � � � � � �
LV�D�V\PELRVLV��D�µV\PSDWK\¶�� ��'HOHX]H�	�3DUWQHW�����������
�

'HOHX]H 	 *XDWWDUL ������ SURYLGH DQ RQWRORJ\ ZLWKLQ ZKLFK REMHFWV� VXEMHFWV� DQG VRFLDO� � � � � � � � � � � � �
IRUPDWLRQV FDQ EH REVHUYHG DV �DVVHPEODJHV �RI GLVWLQFW SDUWV LQWHUDFWLQJ LQ UHODWLRQV RI �H[WHULRULW\�� � � � � � � � � � � � � �
7KH $VVHPEODJH FRQFHSW GHVFULEHV WKH RQWRORJLFDO YLHZ WKDW HYHU\WKLQJ LV DVVHPEOHG RI� � � � � � � � � � � �
LQGLYLGXDO FRPSRQHQWV� HDFK KROGLQJ VSHFLILF FDSDFLWLHV WR DIIHFW DQG EH DIIHFWHG� 7KH VWUXFWXUHG� � � � � � � � � � � � �
DQG FRQVLVWHQW LQWHUDFWLRQ EHWZHHQ µDIIHFWV¶ OHDGV WR HPHUJLQJ SURSHUWLHV HVWDEOLVKLQJ WKH� � � � � � � � � � �
DVVHPEODJH�DV�PRUH�WKDQ�WKH�VXP�RI�LWV�SDUWV���
�
$VVHPEODJH�WKHRU\�
0DQXHO 'H/DQGD ������ KDV FRQFHSWXDOL]HG WKH WKHRU\ RI DVVHPEODJHV ILUVW SURSRVHG LQ �$� � � � � � � � � � � � �
7KRXVDQG 3ODWHDXV DQG PDGH LW LQWR D WRRO IRU VRFLDO DQDO\VLV� ,Q �$ 1HZ 3KLORVRSK\ RI 6RFLHW\� � � � � � � � � � � � � � � � �
'H/DQGD GHVFULEHV WKH DVVHPEODJH DV IRUPHG RYHU WKUHH D[HV� H�J� RQH RI FRQWHQW�H[SUHVVLRQ� RQH� � � � � � � � � � � � � �
RI�WHUULWRULDOL]DWLRQ�GHWHUULWRULDOL]DWLRQ��DQG�RQH�RI�FRGLQJ�GHFRGLQJ���'H/DQGD������������

&RQVLGHULQJ WKH ILUVW D[LV� DQ DVVHPEODJH FRQVLVWV RI GLIIHUHQW YDULDWLRQV RI IRUPV RI� � � � � � � � � � � � �
FRQWHQW DQG IRUPV RI H[SUHVVLRQ� $VVHPEODJHV DUH FKDUDFWHULVHG E\ WKHLU GHJUHH DQG EDODQFH� � � � � � � � � � � � �
EHWZHHQ H[SUHVVLYH DQG H[WHQVLYH FRQWHQW� 7DNH� DV DQ H[DPSOH� WKH VRFLDO DVVHPEODJH RI D� � � � � � � � � � � � � �
FRQYHUVDWLRQ� $ FRQYHUVDWLRQ KDV µH[WHQVLYH¶ FRQWHQW VXFK DV ERGLHV �OLSV� YRFDO FRUGV� H\HV� HDUV�� � � � � � � � � � � � � �
EUDLQV� ZRUGV� DV ZHOO DV µH[SUHVVLRQ¶ VXFK DV VRXQG� HPRWLRQV� DQG WKH JD]H� 7KH DVVHPEODJH RI� � � � � � � � � � � � � � � �
D FRQYHUVDWLRQ LV� KHQFH� FRQWLQJHQW RQ HDFK SHUVRQ EHLQJ DEOH WR KHDU ZKDW LV VDLG DQG DEOH WR� � � � � � � � � � � � � � � � � �
XQGHUVWDQG�WKH�ODQJXDJH�VSRNHQ��

7KH �QG D[LV RI WHUULWRULDOL]DWLRQ�GHWHUULWRULDOL]DWLRQ GHILQHV WKH ULJLGLW\ RI LWV ERUGHUV DQG� � � � � � � � � � � �
WKH KRPRJHQHLW\ RI LWV LQQHU FRPSRVLWLRQ� �'H/DQGD� �������� 7KH GHJUHH RI WHUULWRULDOL]DWLRQ� � � � � � � � � � � �
DQG GHWHUULWRULDOL]DWLRQ GHWHUPLQHV WKH VWDELOLW\ RI DQ DVVHPEODJH� $Q DVVHPEODJH ZLOO RIWHQ EH� � � � � � � � � � � � �
FRPSRVHG RI D UHODWLYHO\ VWDEOH LQQHU WHUULWRULDO FRUH VXUURXQGHG E\ GHWHUULWRULDOL]LQJ ERUGHUV WKDW� � � � � � � � � � � � �
µPHUJH¶ ZLWK WKH VXUURXQGLQJ ZRUOG� 6D\� WKH SK\VLFDO DVVHPEODJH RI D SHUVRQ LV PDGH RXW RI� � � � � � � � � � � � � � � �
VWDEOH WHUULWRULDO FRPSRQHQWV� VXFK DV D KHDG� WZR DUPV� WZR OHJV� DQG D WRUVR� 7KH SHUVRQ DOVR� � � � � � � � � � � � � � � � �
KDV PRUH GH�WHUULWRULDOL]HG DQG GH�WHUULWRULDOL]LQJ FRPSRQHQWV� VXFK DV VZHDW DQG WHDUV� )RU� � � � � � � � � � � �
H[DPSOH� WKH JUDVSLQJ RI D KDQG LV WHUULWRULDOL]LQJ DV LW H[WHQGV WKH WHUULWRU\ RI WKH ERG\ ZLWK� � � � � � � � � � � � � � � � �
REMHFWV� �'HOHX]H 	 *XDWWDUL� �������� 7KH IXQFWLRQV ZLWK ZKLFK DQ DVVHPEODJH GHWHUULWRULDOL]H� � � � � � � � � � � �
DQG�VXEVHTXHQWO\�UH�WHUULWRULDOL]H�YDULHV�IURP�DVVHPEODJH�WR�DVVHPEODJH���'H/DQGD������������� �

7KH ILQDO D[LV RI WKH DVVHPEODJH GHILQHV WKH H[WHQW WR ZKLFK WKH SDUWV DGKHUH WR DQ� � � � � � � � � � � � � � � �
LQWHUQDO FRGH RU ORJLFDO VWUXFWXUH� $V ZLWK WKH WZR SUHYLRXV D[HV� HDFK DVVHPEODJH FDQ EH GHILQHG� � � � � � � � � � � � � � � �

��



LQ UHODWLRQ WR KRZ FRGHG RU GHFRGHG LW LV� �'H/DQGD� �������� ,Q D FRGHG VRFLDO DVVHPEODJH� VXFK� � � � � � � � � � � � � � � � �
DV WKH FRQYHUVDWLRQ� LW LV LPPHGLDWHO\ FOHDU ZKHQ D SURFHGXUH LV EURNHQ� ,I D SHUVRQ LQ WKH� � � � � � � � � � � � � � � � �
FRQYHUVDWLRQ LQWHUUXSWV WKH RWKHU SDUWLFLSDQWV DV WKH\ VSHDN� WKH FRGH LV EURNHQ� 7KH EUHDN PLJKW� � � � � � � � � � � � � � �
EH�VR�VHYHUH�WKDW�WKH�FRQYHUVDWLRQ�GLVVROYHV�RU�WKDW�WKH�SHUSHWUDWRU�LV�H[SHOOHG��

$QDO\VLQJ DQ DVVHPEODJH LQYROYHV HVWLPDWLQJ LWV LQWHUQDO FRPSRVLWLRQ LQ UHODWLRQ WR WKHVH� � � � � � � � � � � �
WKUHH D[HV� :KDW LV LWV UHODWLRQ EHWZHHQ FRQWHQW DQG H[SUHVVLRQ" :KDW FRQVWLWXWHV WKH� � � � � � � � � � � � �
DVVHPEODJHV WHUULWRU\� DQG ZKDW DUH LWV GHWHUULWRULDOL]LQJ SDUWV WKDW LQWHUIDFH ZLWK WKH� � � � � � � � � � � �
VXUURXQGLQJV" :KLFK FRGHV RULHQWV LWV LQWHULRU FRPSRQHQWV� DQG KRZ VWULFWO\ DUH WKHVH XSKHOG"� � � � � � � � � � � � �
%\ GHWHUPLQLQJ WKHVH IDFWRUV� WKLV SDSHU VHHNV WR RXWOLQH WKH GLIIHUHQW PRGHV ZLWK ZKLFK� � � � � � � � � � � � � �
FRUSRUDWHV DQG VWDUWXSV GHYHORS �EHFRPH� WKURXJK WLPH� 6WDUWXS�FRUSRUDWH FROODERUDWLRQV DUH� � � � � � � � � �
HIIHFWLYHO\ D PDWWHU RI FR�GHYHORSPHQW� KHQFH WKH QHFHVVLW\ RI XQGHUVWDQGLQJ KRZ WKH VWUXFWXUDO� � � � � � � � � � � � �
QHHGV�RI�HDFK�RUJDQLVDWLRQ�HQDEOHV�WKH�IXUWKHU�GHYHORSPHQW�RI�FROODERUDWLYH�VWUXFWXUHV��
�
�
5(6($5&+�'(6,*1�
�

'DWD�FROOHFWLRQ�
7KH VWXG\ ZDV LQLWLDWHG E\ H[DPLQLQJ FDVHV WKURXJK VHFRQGDU\ UHVHDUFK DQG LQWHUYLHZLQJ NH\� � � � � � � � � � � � �
DFWRUV WR JDLQ D GHHSHU XQGHUVWDQGLQJ RI WKH ILHOG RI VWXG\� )URP WKLV VWDUWLQJ SRLQW� ZH GHVLJQHG� � � � � � � � � � � � � � � � �
VHPL�VWUXFWXUHG LQWHUYLHZV DURXQG SUH�HVWDEOLVKHG WRSLFV WR HQDEOH FRPSDULVRQV DFURVV� � � � � � � � �
LQWHUYLHZHHV� 7KH RSHQ�HQGHG VWUXFWXUH RI WKH LQWHUYLHZV DOVR DOORZHG IRU GLYHUJHQFH LQWR WKH� � � � � � � � � � � � �
H[SHUW NQRZOHGJH RI RXU LQWHUYLHZHHV� �(DVWRQ� ���������� 7KH SURJUHVVLRQ RI RXU LQWHUYLHZV� � � � � � � � � � � �
ZDV�GHVLJQHG�WR�XQFRYHU�WKUHH�WKHPDWLF�DUHDV��
�

�� 7KH�FKDOOHQJHV�DQG�EHQHILWV�UHVXOWLQJ�IURP�VWDUWXS���FRUSRUDWH�FROODERUDWLRQV�
�� 7KH�VWUXFWXUHV�FUHDWHG�WR�DFFRPPRGDWH�WKH�FROODERUDWLRQV�
�� 7KH�HQG�JRDOV�DQG�VWUDWHJLF�DVSLUDWLRQV�EHKLQG�WKH�VWDUWXS�FRUSRUDWH�FROODERUDWLRQV�

�
:H VDPSOHG WKUHH FDVHV XQGHU WKH FULWHULD WKDW WKH\ ZHUH HDUO\�VWDJH FROODERUDWLRQV� � � � � � � � � � � �

EHWZHHQ ODUJH FRUSRUDWLRQV DQG QHZO\ IRXQGHG VWDUWXSV� ,Q DOO WKUHH FDVHV� WKH YHQWXUHV ZHUH� � � � � � � � � � � � � �
IRXQGHG ZLWK WKH FRUSRUDWH¶V YDOXH FKDLQ� EUDQG� DQG FRPSHWLWLYH DGYDQWDJHV LQ PLQG� :H GLG� � � � � � � � � � � � � �
QRW VWXG\ RXWVLGH�LQ FROODERUDWLRQV� ZKHUH VWDUWXSV KDG GHYHORSHG LQGLYLGXDOO\ DQG RQO\ ODWHU KDG� � � � � � � � � � � � �
LQLWLDWHG�FROODERUDWLRQV�ZLWK�PDWXUH�FRPSDQLHV���:HLEOHQ�	�&KHVEURXJK������������

,QWHUYLHZV ZHUH FRQGXFWHG ZLWK HLJKW LQIRUPDQWV LQ WRWDO DFURVV WKUHH FROODERUDWLYH� � � � � � � � � � �
VHWXSV� ,QWHUYLHZHHV ZHUH VHOHFWHG DPRQJ NH\ GHFLVLRQ�PDNHUV GLUHFWO\ LQYROYHG ZLWK� � � � � � � � � �
FROODERUDWLRQV DQG ZLWK UHJXODU LQWHUDFWLRQV DFURVV RUJDQL]DWLRQDO VWUXFWXUHV� )RU WZR RI RXU� � � � � � � � � � � �
FDVHV� QDPHO\ ,QVXUH &RUS�,QVXUDQFH9HQWXUH DQG )LQDQFH &RUS�)LQDQFH 9HQWXUH� RQH LQWHUYLHZ� � � � � � � � � �
ZDV FRQGXFWHG SHU RUJDQL]DWLRQ� )RU WKH FROODERUDWLRQ EHWZHHQ /RJLVWLFV &RUS DQG /RJLVWLFV� � � � � � � � � � � �
9HQWXUH��ZH�FRQGXFWHG�����LQWHUYLHZV�ZLWK�HDFK�FRPSDQ\��
�
'DWD�DQDO\VLV�
7R REWDLQ TXDQWLWDWLYH ULJRU LQ RXU TXDOLWDWLYH GDWD� ZH DSSOLHG D NH\ZRUG DQDO\VLV DQG JURXQGHG� � � � � � � � � � � � � � �
WKHRU\ FRGLQJ SURSRVHG E\ *LRLD HW DO� ������� 7KH NH\ZRUG DQDO\VLV HQDEOHG XV WR ZHLJK WKH� � � � � � � � � � � � � � � �
UHOHYDQFH RI GLIIHUHQW WRSLFV DJDLQVW RQH DQRWKHU� 7KURXJK NH\ZRUG DQDO\VLV� ZH LGHQWLILHG� � � � � � � � � � � �

��



DSSUR[LPDWHO\ ��� UHOHYDQW µ�VW RUGHU FRGHV¶ PDLQWDLQLQJ WKH RULJLQDO ZRUGLQJ RI WKH� � � � � � � � � � � �
LQWHUYLHZHHV���

%\ EXQGOLQJ WKH LQLWLDO �VW RUGHU FRGHV �� �ZH GHILQHG �QG RUGHU �WKHPHV �KHDYLO\ LQIOXHQFHG� � � � � � � � � � � � � �
E\�WKHRU\��7KH�SURFHVV�LV�YLVXDOL]HG�EHORZ��
�

�
�

)LJXUH���� �&RGLQJ�SURFHVV�EDVHG�RQ�*LRLD��HW�DO���������

ͳ
7KH ILQDO VWHS H[SDQGV RQ WKH ��QG RUGHU WKHPHV �DQG FRQQHFWV WKHP DV WKH EDVLV IRU QHZ WKHRU\� � � � � � � � � � � � � � � � � �
FUHDWLRQ� +HUH� RXU DSSURDFK FRPELQHV *LRLD HW DO� ������ ZLWK D 'HOHX]R*XDWWDULDQ�FRQFHSW� � � � � � � � � � � �
FUHDWLRQ� �2XU SURFHVV XVHV WKH ��QG RUGHU WKHPHV �DV WKH VWDUWLQJ SRLQW IRU WKH FUHDWLRQ RI QHZ� � � � � � � � � � � � � � � � �
FRQFHSWV� ,Q WKH QHZ FRQFHSW� WKH FRQWHQW RI WKH ��QG RUGHU WKHPHV LV JURXSHG XQGHU D QHZ� � � � � � � � � � � � � � � � �
VHPDQWLF VWUXFWXUH� $IWHU WKH FRQFHSW LV FUHDWHG� LW FDQ EH XVHG DV D OHQV WR FODULI\ VSHFLILF� � � � � � � � � � � � � � � � �
SUREOHPV�RU�TXHVWLRQV��LQ�DFFRUGDQFH�ZLWK�LWV�H[SODQDWRU\�UDGLXV��
�

),1',1*6��7+(�$1$720<�2)�7+(�67$5783�&25325$7(�$66(0%/$*(�

6WDUWXS�EHFRPLQJ�
$OO WKUHH RI RXU REVHUYHG VWDUWXSV LQKDELW UHODWLYHO\ VPDOO DQG XQGHILQHG WHUULWRULHV� 7KH\ RSHUDWH� � � � � � � � � � � � � �
ZLWK VPDOO WHDPV ZKHUH HPSOR\HHV RIWHQ ZRUN ZLWKLQ SUR[LPLW\ WR RQH DQRWKHU� (DFK VWDUWXS� � � � � � � � � � � � � �
RSHUDWHV LQ UHODWLYHO\ HDUO\ VWDJHV RI GHYHORSPHQW� %RWK ,QVXUDQFH 9HQWXUH DQG )LQDQFH 9HQWXUH� � � � � � � � � � � � �
KDG QR XVHUV E\ WKH WLPH RI RXU UHVHDUFK� ,Q FRQWUDVW� /RJLVWLFV 9HQWXUH KDG DOUHDG\ GHILQHG WKHLU� � � � � � � � � � � � � � � � �
PDUNHW VHJPHQW DW WKH WLPH RI RXU LQWHUYLHZ DQG ZDV VHUYLQJ FXVWRPHUV� ERWK UHIHUUHG E\� � � � � � � � � � � � � � �
/RJLVWLFV &RUS DQG DFTXLUHG H[WHUQDOO\ �&(2� /RJLVWLFV 9HQWXUH�� 7KURXJK TXDQWLWDWLYH FRGLQJ� � � � � � � � � � �
RI RXU HPSLULFDO GDWD� ZH DVVHVV KRZ VWDUWXS RUJDQL]DWLRQV GLIIHU IURP FRUSRUDWLRQV LQ WHUPV RI� � � � � � � � � � � � � � �
VSHHG ��RI�GHFLVLRQ�PDNLQJ�� �$JLOLW\ ��RI�UROHV ����DQG�VWUXFWXUHG� �H[SHULPHQWDWLRQ ���
�

��



�
�

)LJXUH��� ��&RGLQJ�6WUXFWXUH���1HZ�7HUULWRU\�&UHDWLRQ�

6SHHG�RI�([HFXWLRQ�
7KH ILUVW WKHPH RI VSHHG HPHUJHG FRQVLVWHQWO\ WKURXJKRXW DOO HLJKW RI RXU LQWHUYLHZV� :H ZHUH� � � � � � � � � � � � � � �
DEOH WR ILQG �� GLVWLQFW TXRWHV UHIHUULQJ GLUHFWO\ WR WKH WKHPH RI VSHHG� 2XU GDWD VKRZ WKDW µVSHHG� � � � � � � � � � � � � � � � � �
RI H[HFXWLRQ¶ LV RIWHQ DWWULEXWHG WR �� WKH VPDOO WHDP VL]H RI WKH VWDUWXS RUJDQL]DWLRQV� �� WKH� � � � � � � � � � � � � � � � �
DFFHSWDQFH RI PLVWDNHV� HUURUV� DQG IDLOXUHV� $GGUHVVLQJ WKH ILUVW DWWULEXWLRQ� DOO WKUHH RI RXU� � � � � � � � � � � � � �
REVHUYHG VWDUWXS FRPSDQLHV RSHUDWH ZLWK UHODWLYHO\ VPDOO WHDP VL]HV�� �7KH VPDOO WHUULWRULDO VL]H RI� � � � � � � � � � � � � �
WKH VWDUWXS DVVHPEODJH DOORZV IRU GLUHFW IDFH�WR�IDFH FRPPXQLFDWLRQ DQG QHDU�LPPHGLDWH� � � � � � � � � �
GHFLVLRQ�PDNLQJ DFURVV WKH HQWLUH RUJDQL]DWLRQ� (QWLUH WHDPV RIWHQ ZRUN LQ FORVH SK\VLFDO� � � � � � � � � � � �
SUR[LPLW\ ZLWK RQH DQRWKHU� <RX GRQ¶W KDYH WR JR IDU WR HQJDJH LQ D FRQYHUVDWLRQ� DQG GLIIHUHQW� � � � � � � � � � � � � � � � �
PHPEHUV FDQ HDVLO\ FRRUGLQDWH WKH QHHGV DQG UHTXLUHPHQWV RI WKHLU ZRUN EHWZHHQ HDFK RWKHU�� � � � � � � � � � � � � �
7KH VDPH H[WHQW RI LQWHUDFWLRQ LV GLIILFXOW WR DFKLHYH LQ PRUH PDWXUH FRUSRUDWLRQV ZLWK WHDPV� � � � � � � � � � � � � � �
VFDWWHUHG DFURVV PXOWLSOH RIILFHV� GHSDUWPHQWV� DQG FRXQWULHV� 7KH GLUHFW FRPPXQLFDWLRQ RI� � � � � � � � � � �
VWDUWXSV ZDV RIWHQ FRPSDUHG WR WKH PHGLXP RI HPDLOV DQG FRQIHUHQFH FDOOV IDYRUHG LQ PDWXUH� � � � � � � � � � � � � � �
RUJDQL]DWLRQV���

$QRWKHU FRQWULEXWRU WR µVSHHG RI H[HFXWLRQ¶ LV WKH DFFHSWDQFH RI IDLOXUH� �'HFLVLRQV LQ D� � � � � � � � � � � � � �
VWDUWXS GRQ¶W XQGHUJR WKH VDPH VFUXWLQ\ DV GHFLVLRQV PDGH LQ PDWXUH RUJDQL]DWLRQV� 7KLV OHQLHQF\� � � � � � � � � � � � � �
LV SDUWO\ GXH WR VWDUWXSV QRW KDYLQJ UHVRXUFHV WR VSHQG RQ WKH VDPH OHYHO RI GXH GLOLJHQFH� ³$V ZH� � � � � � � � � � � � � � � � � � �
DUH UXQQLQJ YHU\ IDVW� ZH NQRZ WKDW ZH ZLOO PDNH PLVWDNHV� $QG ZH DUH ILQH ZLWK PDNLQJ� � � � � � � � � � � � � � � � �
PLVWDNHV�´ �&(2� /RJLVWLFV 9HQWXUH� ,W LV DOVR SDUWO\ GXH WR WKH SHUFHLYHG OHDUQLQJ WKDW FDQ EH� � � � � � � � � � � � � � � �
REWDLQHG WKURXJK IDLOXUH� 6WDUWXS HPSOR\HHV DUH HQFRXUDJHG WR µIDLO IDVW�¶ DFNQRZOHGJH ZKDW� � � � � � � � � � � �
FDXVHG WKH IDLOXUH� DQG XVH WKDW NQRZOHGJH WR DGDSW� :H REVHUYHG KRZ /RJLVWLFV 9HQWXUH� � � � � � � � � � � � � �
IRUPDOL]HG DQ RSHQ IRUXP IRU GLVFXVVLQJ YDOXDEOH IDLOXUHV ZLWK WKH LQWHQWLRQ WR OHDUQ DQG LPSURYH� � � � � � � � � � � � � � �
GD\�WR�GD\ SHUIRUPDQFH� 7KLV IRUPDOL]DWLRQ LV DQ HVVHQWLDO PHDQV IRU /RJLVWLFV 9HQWXUH WR� � � � � � � � � � � �
UH�FRGH WKH EHKDYLRU RI HDFK HPSOR\HH WR PDNH IDVWHU GHFLVLRQV ZLWKRXW IHDU RI IDLOXUH ZKLOH� � � � � � � � � � � � � � �

��



VLPXOWDQHRXVO\ H[WUDFWLQJ NH\ OHDUQLQJV RXW RI HYHU\GD\ SUD[LV �'HOHX]H 	 *XDWWDUL� ������ $V� � � � � � � � � � � � �
PDQ\ RI /RJLVWLFV 9HQWXUH HPSOR\HHV DUH KLUHG IURP ZLWKLQ WKH PRWKHU RUJDQLVDWLRQ� WKH FRGLQJ� � � � � � � � � � � � � �
SURFHVV�KHOSV�QHZ�HPSOR\HHV�JHW�DFFXVWRPHG�WR�WKH�VSHHG�RI�WKH�RUJDQLVDWLRQ��
�
$JLOLW\�
7KH DFFHSWDQFH RI IDLOXUH LV HQIRUFHG E\ WKH IDFW WKDW VWDUWXSV RIWHQ RSHUDWH XQGHU IOH[LEOH� � � � � � � � � � � � � � �
JRYHUQDQFH IUDPHZRUNV UDWKHU WKDQ VWULFW UXOHV� 7KH WKUHH VWDUWXSV VKRZHG YHU\ IHZ IRUPDOL]HG� � � � � � � � � � � � �
UXOHV RI FRQGXFW FRPSDUHG WR WKHLU FRUSRUDWH FRXQWHUSDUWV� �³:H GR QRW KDYH DQ\ UXOHV RI FRQGXFW�� � � � � � � � � � � � � � � �
VR WR VSHDN� :H KDYH OHDGHUVKLS SULQFLSOHV´� �&(2� /RJLVWLFV 9HQWXUH� (DFK HPSOR\HH ZLWKLQ� � � � � � � � � � � � �
WKH VWDUWXS RUJDQL]DWLRQ LV H[SHFWHG WR DFW RQ RSSRUWXQLWLHV� WKUHDWV� DQG IDLOXUHV ZLWK D KLJK OHYHO� � � � � � � � � � � � � � � �
RI DXWRQRP\ FRQWUDVWHG ZLWK VWULFW DGKHUHQFH WR UXOHV VHHQ LQ PDWXUH FRPSDQLHV� �³1RW EHLQJ D� � � � � � � � � � � � � � �
EDFN�RIILFH FOHUN DOVR PHDQV WKDW LI \RX KDYH DQ LGHD WKDW VRPHWKLQJ LV JRLQJ WR JR ZURQJ ZLWK D� � � � � � � � � � � � � � � � � � �
VKLSPHQW� WKHQ \RX LPPHGLDWHO\ KDYH WR QRWLI\ WKH FXVWRPHU� :H ZRXOG QRW GR WKDW LQ �WKH� � � � � � � � � � � � � � � �
FRUSRUDWH��´ ��&(2� /RJLVWLFV 9HQWXUH� 7KH VWDUWXS FDQ¶W DFW ZLWK WKH VDPH VSHHG LI HYHU\WKLQJ LV� � � � � � � � � � � � � � �
PDQDJHG WKURXJK ULJLG FRGLQJ IURP WKH WRS�GRZQ� &RQWUDU\� LW PDLQWDLQV LWV VSHHG WKURXJK� � � � � � � � � � � � �
VXSSOH FRGLQJ RI LWV FRPSRQHQWV� PHDQLQJ WKDW LW UHOLHV RQ SHRSOH DGMXVWLQJ WKHLU DFWLYLWLHV EDVHG� � � � � � � � � � � � � � �
RQ LPPHGLDWH VWLPXOL UDWKHU WKDQ SUHGHILQHG VFULSWV� �'HOHX]H 	 *XDWWDUL� �������� 8VLQJ WKH� � � � � � � � � � � � �
ZRUGV RI 'HOHX]H DQG *XDWWDUL� WKH VWDUWXS DVVHPEODJH LV ZHOO DZDUH WKDW LW LV µOHDNLQJ�¶ ,W NQRZV� � � � � � � � � � � � � � � � �
WKDW LWV V\VWHP LV LQFRPSOHWH DQG HYHQ FRXQWV RQ LW� %\ OHWWLQJ LWV HPSOR\HHV PDNH DXWRQRPRXV� � � � � � � � � � � � � � � �
GHFLVLRQV� WKH VWDUWXS DVVHPEODJH LV DEOH WR µWUDFN¶ LWV RZQ �OLQHV RI IOLJKW DQG VXEVHTXHQWO\ PDNH� � � � � � � � � � � � � � � �
GHFLVLRQV WR µVHDO¶ WKHVH WKURXJK IRUPDOL]HG UXOHV RU WR IROORZ WKH �OLQH RI IOLJKW �DQG EXLOG QHZ� � � � � � � � � � � � � � � � �
WHUULWRU\�XSRQ�LW���'HOHX]H�	�*XDWWDUL������������
�
6WUXFWXUHG�([SHULPHQWDWLRQ�
'XH WR WKH XQFKDUWHG QDWXUH RI WKH VWDUWXSV¶ GHVLJQDWHG PDUNHWV� HDFK VWDUWXS DVVLJQV JUHDW� � � � � � � � � � � � � �
LPSRUWDQFH WR VWUXFWXUHG H[SHULPHQWDWLRQ� 6WDUWXSV HIIHFWLYHO\ ³SUREH´ PDUNHWV WKURXJK� � � � � � � � �
H[SHULPHQWDWLRQ WR VHH ZKDW µVWLFNV¶ DQG ZKDW GRHVQ¶W� 2QO\ ZKHQ D SURGXFW RU SURFHVV KDV� � � � � � � � � � � � � � �
SURYHQ H[FHSWLRQDOO\ DJUHHDEOH ZLWK WKH PDUNHW� WKH VWDUWXS ZLOO FRPPLW WR PRUH VXEVWDQWLDO� � � � � � � � � � � � �
LQYHVWPHQWV��
�

³6R� LQ WKH EHJLQQLQJ� ZH ZLOO QRW PDNH DQ\ W\SH RI DGYHUWLVHPHQW� :H ZLOO VLPSO\ WU\ WR� � � � � � � � � � � � � � � � �
WHVW DQG UHLWHUDWH XQWLO ZH IHHO OLNH ZH KDYH D YHU\ VWURQJ SURGXFW� :KDW ZH DUH KRSLQJ LV� � � � � � � � � � � � � � � � � �
WKDW WKH SURGXFW ZLOO EH VR VWURQJ WKDW SHRSOH ZLOO VWDUW UHFRPPHQGLQJ LW WR WKHLU IULHQGV�´� � � � � � � � � � � � � � � �
�&(2��,QVXUDQFH�9HQWXUH��

�
$V WKH WHDP EHKLQG ,QVXUDQFH 9HQWXUH GRHVQ¶W KDYH IXOO FODULW\ RQ µZKDW¶ DFWXDOO\ UHVRQDWHV ZLWK� � � � � � � � � � � � � � �
WKHLU FRUH DXGLHQFH� WKH\ UHIUDLQ IURP PDNLQJ VLJQLILFDQW LQYHVWPHQWV XSIURQW� /DUJH�VFDOH� � � � � � � � � � �
GHFLVLRQV DUH GLVFRXUDJHG LI WKH\ DUHQ¶W EDFNHG XS E\ VPDOO�VFDOH H[SHULPHQWDWLRQ� $V PHQWLRQHG� � � � � � � � � � � � �
XQGHU $JLOLW\� VPDOO�VFDOH H[SHULPHQWV DUH HQFRXUDJHG WKURXJK RUJDQLVDWLRQDO FRGLQJ� ³�6R� � � � � � � � � �
VRPHWLPHV ZH MXVW VD\ � OHW¶V VWDUW VPDOO� , GR QRW NQRZ ZKDW WKH RXWFRPH ZLOO EH� 6R OHW¶V WU\� � � � � � � � � � � � � � � � � � � �
VRPHWKLQJ� 'R QRW RYHU DQDO\VH LW�´ ��+HDG RI 3URGXFW� /RJLVWLFV 9HQWXUH� 7KURXJK VWUXFWXUHG� � � � � � � � � � � � �
H[SHULPHQWDWLRQ� �VWDUWXSV OHW WKH PDUNHW GULYH WKHLU GHFLVLRQ�PDNLQJ �EHFRPLQJ� UDWKHU WKDQ� � � � � � � � � � �
LQWHUQDO VWDNHKROGHUV DQG SDWK�GHSHQGHQF\� 7KURXJK H[SHULPHQWDWLRQ� WKH VWDUWXS DVVHPEODJH� � � � � � � � �
LQWHQWLRQDOO\ FUHDWHV OLQHV RI IOLJKW IURP LWV FXUUHQW VHWXS� ,W µSUREHV¶ D SRVVLEOH IXWXUH� DVVHVVHV� � � � � � � � � � � � � � �
WKH HIIHFW� DQG� GHSHQGLQJ RQ LWV HVWLPDWLRQV� GHFLGHV WR GRXEOH GRZQ RU VHDO D QHZ GLUHFWLRQ RI� � � � � � � � � � � � � � � � �

��



EHFRPLQJ� ³�,W SURFHHGV E\ H[SHULPHQWDWLRQ� JURSLQJ LQ WKH GDUN� LQMHFWLRQ� ZLWKGUDZDO�� � � � � � � � � � �
DGYDQFHV� UHWUHDWV� 7KH IDFWRUV RI GHFLVLRQ DQG SUHGLFWLRQ DUH OLPLWHG�´ ��'HOHX]H 	 *XDWWDUL�� � � � � � � � � � � � �
����������
�
&RQFHSWXDOL]DWLRQ��1HZ�7HUULWRU\�&UHDWLRQ�
([SHULPHQWDWLRQ DQG FRQVWUXFWLYH IDLOXUH� WKH VWDUWXS JDWKHUV IHHGEDFN IURP LWV HPEHGGHG PDUNHW� � � � � � � � � � � �
DQG LQWHJUDWHV LW LQWR LWV FRPSRVLWLRQ� 7KH VWDUWXS FRQWLQXDOO\ FRRUGLQDWHV LWV EHFRPLQJ LQ UHODWLRQ� � � � � � � � � � � � � �
WR LQWHQVLYH µDIIHFWV¶ IURP LWV VXUURXQGLQJV� �'HOHX]H 	 *XDWWDUL� ��������� ,W LV D FRQWLQXDOO\� � � � � � � � � � � � � �
PXWDWLQJ HQWLW\ GHVLJQHG WR H[WUDFW XVHIXO GDWD IURP LWV PLOLHX WR GHWHUPLQH QHZ WHUULWRULDO� � � � � � � � � � � � � �
RSSRUWXQLWLHV� :H GHWHUPLQH WKH LQVWUXPHQWDO IXQFWLRQ RI WKH VWDUWXS DVVHPEODJH DV �QHZ WHUULWRU\� � � � � � � � � � � � �
FUHDWLRQ� �7KH FUHDWLRQ RI QHZ WHUULWRULDO FRPSRQHQWV LV WKH SULPDU\ FRQFHUQ LQ WKH LQLWLDO SKDVH RI� � � � � � � � � � � � � � � �
WKH VWDUWXS¶V H[LVWHQFH� 7KH VWDUWXS ERWK IROORZ DQG FUHDWH OLQHV RI IOLJKW WKURXJK VWUXFWXUHG� � � � � � � � � � � � � �
DFWLYLWLHV� ,W HYDOXDWHV IHHGEDFN GHULYHG IURP WKHVH H[HUFLVHV DQG UHFRQWH[WXDOL]HV LW DV VWLPXOL IRU� � � � � � � � � � � � � �
UHWHUULWRULDOL]DWLRQ �LQYHVWPHQWV LQ QHZ IHDWXUHV� HPSOR\HHV� DQG VRIWZDUH� DV ZHOO DV UH�FRGLQJ� � � � � � � � � � � �
�QHZ SURFHVVHV�� %RWK WKH WHUULWRULDO FRPSRQHQWV� DV ZHOO DV WKH RULHQWLQJ FRGHV� PXWDWH DV D� � � � � � � � � � � � � � �
UHVXOW RI IHHGEDFN ORRSV� $V VKRZQ LQ �ILJXUH � �EHORZ� �� �WKH VWDUWXS FRQWLQXDOO\ FUHDWHV DQG� � � � � � � � � � � � � � �
UHPRYHV WHUULWRULDO FRPSRQHQWV DQG WHVWV WKH HIIHFW WKURXJK XVHU IHHGEDFN� 7KH EOXH FLUFOHV� � � � � � � � � � � � �
HVWDEOLVKHG DURXQG WKH VWDUWXS DVVHPEODJH UHSUHVHQW WKH SURFHVV RI H[SDQGLQJ LQWR QHZ WHUULWRU\� � � � � � � � � � � � �
EDVHG RQ XVHU IHHGEDFN� ZKLOH WKH GRWWHG FLUFOH VXUURXQGLQJ LW UHSUHVHQWV LWV PDUNHW HQYLURQPHQW�� � � � � � � � � � � � � �
7KH�VWDUWXS¶V�PRGH�RI�RUJDQLVDWLRQ�VHHNV�WR�HIIHFWXDWH�LWV�EHFRPLQJ���
�

�
�
�

�
)LJXUH�� �����6WDUWXS�$VVHPEODJH�LWHUDWLQJ�LWV�WHUULWRULDO�FRPSRQHQWV�

�
&RUSRUDWH�%HFRPLQJ�
7KURXJK WKH FRGLQJ� ZH KDYH RXWOLQHG WKUHH WKHPHV WKDW FRQVWLWXWH WKH FRUSRUDWH DVVHPEODJH¶V� � � � � � � � � � � � �
PRGH RI EHFRPLQJ� �EXUHDXFUDF\� OHJDF\� �DQG �FRPSOLDQFH� �7KHVH WKUHH WKHPHV PDNH XS WKH NH\� � � � � � � � � � � � � �
GLIIHUHQWLDWRUV RI WKH FRUSRUDWH DVVHPEODJHV IURP WKH VWDUWXS DVVHPEODJHV� :KHUHDV WKH VWDUWXSV¶� � � � � � � � � � � �

��



EHFRPLQJ UHYROYHG DURXQG WKH DFTXLVLWLRQ RI QHZ WHUULWRU\� WKH FRUSRUDWHV ZHUH SULPDULO\� � � � � � � � � � � �
IRFXVHG�RQ� �PDLQWDLQLQJ�FRQVLVWHQF\ ��EHWZHHQ�WKHLU�DOUHDG\�H[LVWLQJ�WHUULWRULHV���
�

��
�

)LJXUH���� �0DLQWDLQLQJ�&RQVLVWHQF\�
�
%XUHDXFUDF\�DQG�5LJLG�6HJPHQWDULW\�
)RU 'HOHX]H 	 *XDWWDUL� EXUHDXFUDF\ LPSOLHV WKH GLYLVLRQ RI DVVHPEODJH FRPSRQHQWV�SDUWV LQWR� � � � � � � � � � � �
ULJLG VXE�V\VWHPV UHIHUUHG WR DV µVHJPHQWV�¶ 7KH VXEVWDQFH RI SHRSOH HQWHULQJ LQWR WKH� � � � � � � � � � � � �
EXUHDXFUDWLF DVVHPEODJH LV DOORFDWHG ULJLG VHJPHQWV WKDW GHILQH WKHP DV VWDEOH FRQWHQW� 7KH� � � � � � � � � � � � �
EXUHDXFUDWLF DVVHPEODJH �³VXEVWLWXWHV VSDFH IRU SODFHV DQG WHUULWRULDOLW\�´ ��'HOHX]H 	 *XDWWDUL�� � � � � � � � � � �
��������� 7KH EXUHDXFUDWLF DVVHPEODJH WUDQVIRUPV µPROHFXODU¶ VXEVWDQFH �PDVV RI SHRSOH� LQWR� � � � � � � � � � �
IRUPV RI FRQWHQW �PDQDJHUV�ZRUNHUV�� ZKLFK DUH� LQ WXUQ� RULHQWHG WRZDUGV HDFK RWKHU WKURXJK� � � � � � � � � � � � �
IRUPV RI H[SUHVVLRQ �DXWKRULW\�� �'HOHX]H 	 *XDWWDUL� �������� 7KH FRQVLVWHQW GLVWULEXWLRQ RI� � � � � � � � � � � �
DXWKRULW\ LQ WKH EXUHDXFUDWLF DVVHPEODJH PDNHV LW SRVVLEOH WR PDLQWDLQ FRQWURO RI WKH DVVHPEODJH� � � � � � � � � � � � � �
IURP�WKH�SRVLWLRQ�RI�FHQWUDOL]HG�PDQDJHPHQW���

)RU EXUHDXFUDF\ WR ZRUN� D SHUVRQ KDV WR LGHQWLI\ ILUVW DQG IRUHPRVW DV WKHLU SURIHVVLRQDO� � � � � � � � � � � � � � �
UROH DQG VHJPHQW DV RSSRVHG WR WKHLU SDVVLRQDWH VXEMHFWLYLW\� �'HOHX]H 	 *XDWWDUL� ���������� � � � � � � � � � � � �
7KURXJK WKH UHODWLRQDO JRYHUQDQFH RI ULJLG VHJPHQWV ZLWK GHILQHG UHODWLRQV RI DXWKRULW\�� � � � � � � � � � � �
EXUHDXFUDF\ HQDEOHV ZKDW RQH LQWHUYLHZHH FDOOV WKH RUJDQL]DWLRQDO LPPXQH V\VWHP� �3URMHFW� � � � � � � � � � �
/HDG� ,QVXUH &RUS� 7KH VHJPHQWV UHODWH WR HDFK RWKHU WR GHWHFW DQG DFW RQ DQ\WKLQJ WKDW IDOOV RXW� � � � � � � � � � � � � � � � � �
RI�WKH�GHILQHG�FDWHJRULHV��
�

³6R , FDQ WDNH P\ FUHGLW FDUG� EX\ D GRPDLQ� EXLOG VRPHWKLQJ LQ P\ JDUDJH� DQG SXW WKH� � � � � � � � � � � � � � � � � �
FRPSDQ\ ORJR RQ LW� :HOO� WKDW FRQWUDGLFWV D VKLWORDG RI WKLQJV� 2XU PDUNHWLQJ GHSDUWPHQW� � � � � � � � � � � � � �
LV SXW LQ SODFH WR JXDUG RXU EUDQG DQG QRW WDNH DQ\ FKDQFHV RQ WKDW� 2XU OHJDO� � � � � � � � � � � � � � � � �
GHSDUWPHQW LV SXW LQ SODFH WR PDNH ��� SHUFHQW VXUH WKDW ZH GRQ¶W GR DQ\WKLQJ WKDW FDQ� � � � � � � � � � � � � � � � �
EH�SHUFHLYHG�DV�ULVN\�´� ��3URMHFW�/HDG��,QVXUH�&RUS��

���



�
&RPSOLDQFH�
$V DOO WKUHH FRUSRUDWH DVVHPEODJHV RSHUDWH ZLWKLQ KLJKO\ FRPSOH[ PDUNHWV� ZH REVHUYHG� � � � � � � � � � � �
FRQVLGHUDEOH FRQFHUQ IRU FRPSOLDQFH ZLWKLQ WKH VFRSH RI WKH FROODERUDWLRQV� 7ZR RI RXU WKUHH� � � � � � � � � � � � � �
FRUSRUDWH FDVHV RSHUDWH ZLWKLQ WKH ILQDQFLDO VHFWRU DQG UHTXLUH VXEVWDQWLDO GXH GLOLJHQFH LQ DOO RI� � � � � � � � � � � � � � �
WKHLU DIIDLUV� 7KLV KDG D FRQVLGHUDEOH HIIHFW RQ FROODERUDWLQJ VWDUWXSV� ,Q RQH H[DPSOH� WKH VWDUWXS� � � � � � � � � � � � � � �
KDG WR LQVWLOO D SURFHVV RI GXH GLOLJHQFH µYHWWLQJ¶ RI DOO QHZ XVHUV RQ WKH SODWIRUP WR SURWHFW WKH� � � � � � � � � � � � � � � � � � �
FRUSRUDWH SDUWQHU IURP XQZDUUDQWHG DIILOLDWLRQ� �3URMHFW /HDG� )LQDQFH &RUS� $QRWKHU� � � � � � � � � �
FROODERUDWLRQ ZLWKLQ WKH LQVXUDQFH VHFWRU� IRFXVHG D ODUJH SDUW RI WKHLU SURGXFW GHYHORSPHQW� � � � � � � � � � � � �
VWDJH� WRJHWKHU ZLWK WKH FRUSRUDWH FOLHQW WR DOLJQ WKH VWDUWXS¶V LQVXUDQFH SURGXFW ZLWK WKH OHJDO� � � � � � � � � � � � � � �
UHTXLUHPHQWV RI WKH LQGXVWU\� �&(2� ,QVXUDQFH 9HQWXUH� $V RQH LQWHUYLHZHH QRWHV� WKH� � � � � � � � � � � �
DV\PPHWULF FROODERUDWLRQ DOVR HQWDLOV DV\PPHWULF ULVN� :KHUHDV WKH VWDUWXSV EDUHO\ KDYH DQ\� � � � � � � � � � � �
FXVWRPHUV� WKH FRUSRUDWHV KDYH EUDQG� DVVHWV� DQG OHJLWLPDF\ WR ORVH� 7KH\ DFW DV µ �ULVN FDUULHUV¶� � � � � � � � � � � � � � �
IRU WKHLU VWDUWXS FRXQWHUSDUWV� ZKLFK QHFHVVLWDWHV VWULFWHU DGKHUHQFH WR GXH GLOLJHQFH� �3URMHFW� � � � � � � � � � � �
/HDG��,QVXUH�&RUS��

�
�
/HJDF\�
$QRWKHU GRPLQDQW WKHPH HPHUJLQJ ZKHQ GLVFXVVLQJ WKH UHODWLRQVKLS EHWZHHQ PDWXUH FRPSDQLHV� � � � � � � � � � �
DQG VWDUWXSV ZDV WKH UROH RI �OHJDF\� 7KH ZRUG OHJDF\ UHIHUV WR WKH DFFXPXODWHG� DQG VRPHWLPHV� � � � � � � � � � � � � � � �
RXWGDWHG� SURFHVVHV DQG ,7� 7KHVH V\VWHPV DUH VRFLR�WHFKQLFDO DQG RULHQW WKH VRFLDO FRQGXFW RI� � � � � � � � � � � � � �
HPSOR\HHV���*DUULVRQ�LQ�:HOODU�HW�DO�������������

7KH LVVXH RI OHJDF\ LV PHQWLRQHG LQ DOO WKUHH FDVHV� ,Q RQH H[DPSOH� OHJDF\ V\VWHPV� DQG� � � � � � � � � � � � � � � �
WKH EXUHDXFUDF\ VXUURXQGLQJ WKHP� LV UHIHUUHG WR DV D NH\ µWKUHDW WR H[SHULPHQWDWLRQ�¶ PHDQLQJ� � � � � � � � � � � � � �
WKDW WKH DGKHUHQFH WR FRUSRUDWH OHJDF\ LV KROGLQJ WKH VWDUWXS EDFN IURP WU\LQJ QHZ WKLQJV� �&(2�� � � � � � � � � � � � � � � �
/RJLVWLFV 9HQWXUH� 7KRXJK WKH H[LVWLQJ LQIUDVWUXFWXUH LV DGHSW DW SHUIRUPLQJ VWDQGDUGL]HG WDVNV� � � � � � � � � � � �
ZLWK KLJK UHOLDELOLW\� SUREOHPV DULVH ZKHQ FRPPXQLFDWLQJ ZLWK QHZ GLJLWDO LQIUDVWUXFWXUHV� 7KLV� � � � � � � � � � � �
FKDOOHQJH LV RQO\ SDUWLDOO\ WHFKQRORJLFDO DQG DOVR LQYROYHV SHRSOH¶V VHQVH RI MRE VHFXULW\ �&(2�� � � � � � � � � � � � � �
/RJLVWLFV 9HQWXUH� DV ZHOO DV WKH FRQVLVWHQF\ RI WKH DOUHDG\ IXQFWLRQLQJ EXVLQHVV� �3URMHFW /HDG�� � � � � � � � � � � � � �
,QVXUH &RUS� $OO WKUHH FRUSRUDWLRQV DUH QRW DEOH WR VWDUW IURP VFUDWFK� DV SURFHVVHV DQG FXVWRPHU� � � � � � � � � � � � � � � �
UHODWLRQV DUH WLHG WR FXUUHQW LQIUDVWUXFWXUH� 7KH ULVN DVVRFLDWHG ZLWK LQWURGXFLQJ QHZ WHFKQRORJ\�� � � � � � � � � � � � �
H�J� D GLJLWDO SODWIRUP VXFK DV ,QVXUDQFH 9HQWXUH RU /RJLVWLFV 9HQWXUH� LV WKDW WKH\ FDQ� � � � � � � � � � � � � � �
GHWHUULWRULDOL]H�WKH�H[LVWLQJ�DQG�ZHOO�IXQFWLRQLQJ�SURFHVVHV��
�
&RQFHSWXDOL]DWLRQ��0DLQWDLQLQJ�&RQVLVWHQF\�
$OO WKUHH PDWXUH FRPSDQLHV VKRZ VLJQLILFDQW FRQFHUQ IRU PDLQWDLQLQJ FRKHUHQW UHODWLRQV EHWZHHQ� � � � � � � � � � � �
WKHLU DFWLYLWLHV� 1HZ DFWLYLWLHV IRUPHG LQ UHODWLRQ WR WKH PDWXUH FRPSDQ\ ERWK KDYH WR FRPSO\� � � � � � � � � � � � � � �
ZLWK WKH OHJDO UHTXLUHPHQWV RI RYHUODSSLQJ MXULVGLFWLRQV DV ZHOO DV DFFXPXODWHG ,7 LQIUDVWUXFWXUHV� � � � � � � � � � � � �
WKDW HQDEOH LWV FXUUHQW SURFHVVHV DQG ZRUNIORZV� :H DUJXH WKDW WKH EXUHDXFUDWLF DXWKRULW\� � � � � � � � � � � � �
VWUXFWXUH HQDEOHV WKH WKUHH PDWXUH FRPSDQLHV WR FRRUGLQDWH WKHLU FRPSRQHQW SDUWV LQ DGKHUHQFH WR� � � � � � � � � � � � � �
ERWK�FRPSOLDQFH�DQG�OHJDF\��

&RQWUDU\ WR VWDUWXS DVVHPEODJHV� PDWXUH FRPSDQLHV GR QRW KDYH WKH FUHDWLRQ RI QHZ� � � � � � � � � � � � �
WHUULWRU\ DV WKHLU PDLQ RUGHULQJ SULQFLSOH� 'XH WR WKH HVWDEOLVKHG VXFFHVV RI WKHLU H[LVWLQJ� � � � � � � � � � � � � �
WHUULWRU\� WKH EXUHDXFUDWLF FRGLQJ RI RXU WKUHH PDWXUH FRPSDQLHV DFWV DV PHDVXUHV WR GHIHQG DQG� � � � � � � � � � � � � � �
PDLQWDLQ WKH LQWHUQDO FRQVLVWHQF\ RI LWV LQWHUQDO UHODWLRQV� 7KURXJK ULJLG VHJPHQWDWLRQ RI� � � � � � � � � � � �

���



GHSDUWPHQWV� WKH RUJDQL]DWLRQ FDQ ZLWKKROG UHVRXUFHV DQG DSSURYDOV WKURXJK SURFHVVHV RI GXH� � � � � � � � � � � �
GLOLJHQFH��WKHUHE\��OLPLWLQJ�ULVNV�RI�XQ�FDWHJRUL]HG�DFWLYLWLHV��

�

�
�

)LJXUH���� �5LJLG�6HJPHQWDULW\�LQ�D�%XUHDXFUDWLF�2UJDQLVDWLRQ�
�

�
'LIIHUHQFH�DQG�3DUWQHUVKLSV�
([SORULQJ WKH UHODWLRQVKLS EHWZHHQ WKH 6WDUWXS DQG &RUSRUDWH SDUWQHUV� ZH GLVFRYHUHG SDWWHUQV� � � � � � � � � � � �
WKDW OHG WR WKUHH PDLQ WKHPHV� 1XPHURXV TXRWHV DURXQG WKH H[FKDQJLQJ� VKDULQJ DQG WUDGLQJ RI� � � � � � � � � � � � � � �
DVVHWV DV D PDLQ PRWLYDWLRQDO IDFWRU WR HQWHU LQWR WKH SDUWQHUVKLSV ZHUH VXEVXPHG XQGHU WKH� � � � � � � � � � � � � � �
WKHPH RI �6KDUHG $VVHWV �� 7KH GLVWULEXWLRQ RI DVVHWV DV WDQJLEOH DQG LQWDQJLEOH REMHFWV� HYHQ� � � � � � � � � � � � � �
FRQYHUVDWLRQ� ZH VXPPDUL]HG XQGHU WKH WKHPH �)ORZ 0DQDJHPHQW�� 3UHYDOHQW FRGHV RI� � � � � � � � � � �
PDQDJHPHQW� VWHHULQJ� JRYHUQLQJ RI WKH RYHUDOO LQWHUDFWLRQV DQG SDUWQHUVKLS LQ JHQHUDO ZHUH� � � � � � � � � � � �
LQWHJUDWHG LQWR WKH �QG RUGHU 7KHPH �6WDNHKROGHU 0DQDJHPHQW�� ([SORULQJ WKH WKHPHV LQ PRUH� � � � � � � � � � � � �
GHSWKV� DQDO\VLQJ WKH HPSLULFDO DQG DGGLWLRQDO WKHRUHWLFDO LPSOLFDWLRQ� ZH GHYHORSHG WKH FRQFHSW� � � � � � � � � � � �
RI�$VVHPEODJH�FRQQHFWRUV��GHPRQVWUDWHG�LQ�)LJXUH����

���



�

�

)LJXUH���� �$VVHPEODJH�&RQQHFWRUV�

�

6KDUHG�$VVHWV�
2QH RI WKH PDLQ LVVXHV FRPSHOOLQJ WKH FRUSRUDWH DVVHPEODJHV WR ORRN IRU SDUWQHUV WR EHFRPH� � � � � � � � � � � � � � �
ÄIDVWHU DQG PRUH LQQRYDWLYH³ �+HDG RI *OREDO 6WUDWHJ\� /RJLVWLFV &RUS� ZDV WKHLU IHDU RI� � � � � � � � � � � � � �
GLVUXSWLRQ� $V &KULVWHQVHQ DUJXHV ������� ������� �GLVUXSWLYH SRWHQWLDO XVXDOO\ JURZV XQQRWLFHG E\� � � � � � � � � � � �
WKH FRUSRUDWH DV GLVUXSWLQJ FRPSDQLHV DUH FDWHULQJ WR FXVWRPHU JURXSV QRW GLUHFWO\ DGGUHVVHG E\� � � � � � � � � � � � � �
WKH FRUSRUDWH¶V VHUYLFHV�SURGXFWV� 7KH VWDUWXS DVVHPEODJHV DFWRUV YRLFH WKHVH IHDUV RI WKH� � � � � � � � � � � �
XQNQRZQ WKDW ZRXOG UHQGHU WKHLU RUJDQL]DWLRQV LUUHOHYDQW� ��3URMHFW /HDG� ,QVXUH &RUS� 7�DNLQJ WKH� � � � � � � � � � � � �
WKUHDW RI GLVUXSWLRQ VHULRXVO\ SXWV WKH FRUSRUDWH DVVHPEODJHV LQ D SDUDGR[LFDO SRVLWLRQ� 6LQFH WKH� � � � � � � � � � � � � �
&$V DUH LQ FRQVWDQW QHHG WR LQQRYDWH LQ RUGHU WR FRXQWHUDFW GLVUXSWLRQV ZKLOH� DV ZH¶YH VHHQ� � � � � � � � � � � � � � � �
HDUOLHU� WKHLU LQWHUQDO FRGLQJ SURKLELWV H[SORUDWLRQ� DJLOLW\� DQG LQQRYDWLRQ E\ GHVLJQ� WKH\ DUH� � � � � � � � � � � � �
KDUGO\ LQ D SRVLWLRQ WR SURGXFH WKH LQQRYDWLRQ WKHPVHOYHV 7KLV PDNHV WKHP YXOQHUDEOH IRU� � � � � � � � � � � � � �
GLVUXSWLRQ���

���



2Q WKH RWKHU KDQG� WKH VWDUWXS DVVHPEODJHV UHO\ RQ WKHLU PRGH RI EHFRPLQJ WKDW DOORZV� � � � � � � � � � � � � � �
WKHP WR LQQRYDWH DQG WDS LQWR QHZ PDUNHWV� 7KH\ RIWHQ KDYH LGHDV� GDWD� DQG SURGXFWV EXW QRW� � � � � � � � � � � � � � � � �
DVVHWV VXFK DV FDSLWDO DQG LQGXVWU\ NQRZOHGJH� 7KH FRQFHSW RI FRPSOHPHQWDU\ DVVHWV FRLQHG E\� � � � � � � � � � � � � �
'DYLG 7HHFH¶V FRQFHSW RI FRPSOHPHQWDU\ DVVHWV ���������� KHOSV WR XQGHUVWDQG WKH UHODWLRQVKLSV� � � � � � � � � � � �
EHWZHHQ WKH VWDUWXS DQG FRUSRUDWH DVVHPEODJHV WKDW ZH REVHUYHG� 7HHFH DUJXHV WKDW FRPSDQLHV� � � � � � � � � � � � �
HQJDJH LQ DVVHW H[FKDQJHV IRU LQQRYDWLRQ SXUSRVHV �,ELG�� 7KH UHODWLRQVKLSV ZH REVHUYHG� � � � � � � � � � � �
EHWZHHQ WKH VWDUWXS DQG FRUSRUDWH DVVHPEODJHV FDQ EH FRQFHSWXDOL]HG DV DQ H[FKDQJH RI� � � � � � � � � � � � �
FRPSOHPHQWDU\ DVVHWV� 7HHFH¶V IUDPHZRUN H[SODLQV WKDW WKH SDUWQHUVKLSV DUH PXWXDOO\ EHQHILFLDO� � � � � � � � � � �
LQVRIDU DV ERWK FRPSDQLHV ZDQW WR LQFUHDVH WKHLU LQQRYDWLYH FDSDELOLWLHV� �,ELG���������� � � � � � � � � � �
(PSLULFDOO\� WKH VWDUWXS DVVHPEODJHV DUH DFFHVVLQJ D YDULHW\ RI DVVHWV VXFK DV NQRZOHGJH� FDSLWDO� � � � � � � � � � � � � �
LQ IRUP RI PRQH\� EUDQG� DFFHVV WR FXVWRPHUV� VXSSOLHU QHWZRUNV DQG GDWD� �&(2� ,QVXUDQFH� � � � � � � � � � � � � �
9HQWXUH� 2Q WKH RWKHU KDQG� WKH FRUSRUDWH DVVHPEODJHV LQ WKHVH SDUWQHUVKLSV DUH QRW VR PXFK� � � � � � � � � � � � � � �
DIWHU WDQJLEOH DVVHWV EXW DUH ORRNLQJ IRU HTXLW\ WR DFFHVV SRWHQWLDO IXWXUH LQQRYDWLRQ RU WR KDYH� � � � � � � � � � � � � � � �
DFFHVV WR UDSLG SURGXFW GHYHORSPHQW� 7KHVH DUH QRW QHFHVVDULO\ DVVHWV WKH VWDUWXS RZQV� WKH &$¶V� � � � � � � � � � � � � � �
DUH UDWKHU LQWHUHVWHG LQ WKH IXWXUH SRWHQWLDO RI WKH 6$V� $V D UHVXOW� WKH VWDUWXS DVVHPEODJH� � � � � � � � � � � � � � � �
EHFRPHV WKH DVVHW WKH &$ ZDQWV WR DTXLUH LWVHOI� 7KH 6$ DV DQ DVVHW LV SDUWLDOO\ H[FKDQJHG LQ WKH� � � � � � � � � � � � � � � � � � �
IRUP RI HTXLW\� DV WKH &$ LV LQYHVWLQJ LQ WKH 6$� 7KXV� WKH UHODWLRQVKLS LQFOXGHV WKH &$ VWULYLQJ� � � � � � � � � � � � � � � � � �
IRU�RZQHUVKLS�RYHU�WKH�6$��

:KHQ WKH &$V 	 6$V JURZ WRJHWKHU YLD HTXLW\� ZKLOH WKH RUJDQLVDWLRQDO GLIIHUHQFHV DUH� � � � � � � � � � � � � � �
PDLQWDLQHG� WKH GLIIHUHQW ZD\V RI RUJDQLVDWLRQDO VWUXFWXULQJ FROOLGH� 7KH GLIIHUHQW PRGHV DUH� � � � � � � � � � � �
GHHSO\ URRWHG LQ WKH RUJDQL]DWLRQDO VHWXSV� ZD\V RI FRPPXQLFDWLRQ� KRZ SHRSOH GUHVV� KRZ� � � � � � � � � � � � �
KLHUDUFK\ DIIHFWV LQWHUDFWLRQV� DQG PDQ\ PRUH DVSHFWV� 6RPH RI RXU LQWHUYLHZHHV GLUHFWO\ DGGUHVV� � � � � � � � � � � � �
WKH GLIIHUHQFHV EHWZHHQ WKHLU UHVSHFWLYH 6$ DQG &$ �ÄDV GLIIHUHQW DV GD\ DQG QLJKW³ �*OREDO� � � � � � � � � � � � � � �
+HDG�RI�2SHUDWLRQV��/RJLVWLFV�&RUS���

$V ERWK DVVHPEODJHV JURZ FORVHU WRJHWKHU YLD WKH H[FKDQJH RI DVVHWV DQG FROODERUDWLRQ�� � � � � � � � � � � � �
WKHLU GLIIHUHQFHV OLNHO\ EHFRPH D SUREOHP� 7KH &$ LV SURJUDPPHG WR SURKLELW LWV DFWLQJ SDUWV�� � � � � � � � � � � � � � �
VXFK DV WKHLU HPSOR\HHV DQG SURJUDPPHV� IURP EHKDYLQJ OLNH WKH DFWLQJ SDUWV RI WKH 6$� 7KH� � � � � � � � � � � � � � � �
FORVHU ERWK RUJDQL]DWLRQV JURZ� WKH PRUH OLNHO\ FRQIOLFWV DQG GDPDJLQJ G\QDPLFV VXFK DV� � � � � � � � � � � � �
RYHU�FRGLQJ DULVH EHWZHHQ WKHLU GLVWLQFWO\ GLIIHUHQW PRGHV RI EHFRPLQJ� +RZ WKHVH G\QDPLFV DUH� � � � � � � � � � � � �
KXUWIXO LV H[SORUHG ODWHU LQ PRUH GHWDLO� 2XU FDVHV VKRZ DZDUHQHVV RI WKH LVVXH UHJDUGLQJ WKH� � � � � � � � � � � � � � � �
LQKHUHQW�GLIIHUHQFH�EHWZHHQ�ERWK�RUJDQL]DWLRQV���
�

³, PHDQ� \RX NQRZ WKH VWDUWXS LV D IDVW�PRYLQJ DJLOH ZRUN HQYLURQPHQW FRPSOHWHO\� � � � � � � � � � � � �
GLIIHUHQW IURP D PDWXUH RUJDQLVDWLRQ ZKHUH \RX KDYH DSSURYDO SURFHVVHV� 7KHUH DUH DOO� � � � � � � � � � � � �
WKHVH SURFHVVHV LQ SODFH� DQG EHIRUH \RX NQRZ LW� WKH\ DUH LQIHFWLQJ WKH VWDUWXS��´ ��*OREDO� � � � � � � � � � � � � � �
+HDG�RI�2SHUDWLRQV��/RJLVWLFV�&RUS��

�
+LV VWDWHPHQW VKRZV FRQFHUQV DURXQG SURFHVV�GULYHQ PDQDJHPHQW LQIHFWLQJ /RJLVWLFV &RUS¶V� � � � � � � � � �
VWDUWXS SDUWQHU� +H VHHV WKH ULVN RI WUDQVIHUULQJ WKH LQWHUQDO FRGHV WKDW GHILQH KRZ /RJLVWLFV &RUS� � � � � � � � � � � � � � � �
LV GRLQJ LWV EXVLQHVV WR /RJLVWLFV 9HQWXUH� :LWKLQ DVVHPEODJHV� FRGHV GHILQH KRZ WKH DVVHPEODJH� � � � � � � � � � � � � �
VWUXFWXUHV LWVHOI� 7KH FRGHV KHOS WKH DVVHPEODJH UHDFW WR DQG VROYH DULVLQJ SUREOHPV� &RGHV� LQ� � � � � � � � � � � � � � �
WKLV FRQFHSWLRQ� DUH PHUHO\ WKH OLQJXLVWLF DQG QRQ�YHUEDO FRPPXQLFDWLYH UXOHV WKDW VWUXFWXUH� � � � � � � � � � � �
DFWLRQV RI WKH DVVHPEODJH FRPSRQHQWV� GHILQLQJ PRGHV RI EHFRPLQJ ZLWKLQ DVVHPEODJHV� :LWKLQ� � � � � � � � � � � �
WKH DVVHPEODJH� FRGLQJV FRQQHFW WR SDUWV RI WKH DVVHPEODJH DQG FRQQHFW EHWZHHQ LQDQLPDWH DQG� � � � � � � � � � � � � �
DQLPDWH SDUWV RI DVVHPEODJHV� �'H/DQGD� ����������� 7KXV� FRGLQJV RUGHU DVVHPEODJHV E\� � � � � � � � � � �

���



FRGLQJ DQG UHFRGLQJ WKHP� $Q H[DPSOH RI WKLV G\QDPLF RI FRGLQJ DQG UHFRGLQJ LV WKH GHILQLWLRQ� � � � � � � � � � � � � � � �
RI�ULJKW�DQG�ZURQJ�EHKDYLRU�ZLWKLQ�DQ�DVVHPEODJH���

:H DUJXH WKDW WKH LQIORZ RI WKH &$ FRGLQJV� FRQQHFWHG WR UHVRXUFHV� VWUDWHJ\�� � � � � � � � � � � � �
FRPSOLDQFH� DQG UHSRUWLQJ KDV WKH SRWHQWLDO WR LQKLELW WKH VWDUWXS VWUXFWXUH DQG PHWKRGRORJ\�� � � � � � � � � � � � �
PDNLQJ LW VORZHU DQG OHVV HIILFLHQW LQ SURGXFLQJ LQQRYDWLRQ� 7KLV G\QDPLF LV EDG IRU ERWK VLGHV �� � � � � � � � � � � � � � � � �
FRUSRUDWH 	 VWDUWXS DVVHPEODJH � EHFDXVH ERWK GR QRW JHW ZKDW WKH\ ZDQW IURP RQH DQRWKHU� 7KH� � � � � � � � � � � � � � � � �
&$ LV GDPDJLQJ WKH SURGXFWLRQ RI TXDOLWLHV DQG SURGXFWV LW VHW RXW WR DFTXLUH LQ WKH ILUVW SODFH�� � � � � � � � � � � � � � � � � �
DQG WKH 6$ FDQQRW XVH WKH QHZO\ DFTXLUHG DVVHWV WR EHFRPH PRUH LQQRYDWLYH DQG WR RXWFRPSHWH� � � � � � � � � � � � � � � �
FRPSHWLWRUV��RU�UROO�RXW�LWV�SURGXFWV�DV�TXLFNO\�DV�SRVVLEOH��
�
)ORZ�0DQDJHPHQW��
,Q RXU FDVHV� WKH DVVHPEODJHV H[FKDQJHG UHVRXUFHV� FXOWXUH� LGHDV� FRGHV� DQG PRUH� $ PDMRU� � � � � � � � � � � � � �
WRSLF�ZKHQ�ORRNLQJ�DW�H[FKDQJHG�DVVHWV�ZDV�WKH�H[FKDQJH�RI�NQRZOHGJH���
�

³7KH\ DOZD\V KDYH VRPHERG\ LQ )LQDQFH &RUS ZKR NQRZV DERXW ;� <� = WKDW ZH FDQ� � � � � � � � � � � � � � � �
OHYHUDJH RQ VR WKDW LV D KXJH EHQHILW DV ZHOO� ����� 7KHUH LV D EXGJHW WKDW PDNHV WKLQJV� � � � � � � � � � � � � � � � � �
SRVVLEOH��ZKLFK�LV�DOVR�JUHDW��VR�LW�RSHQV�VRPH�GRRUV� ���,QWHULP�&(2��)LQDQFH�9HQWXUH��

�
7KH LGHD RI NQRZOHGJH H[FKDQJH LV RQH RI WKH FULWLFDO SUHPLVHV ZLWKLQ &KHVEURXJK¶V RULJLQDO� � � � � � � � � � � � � �
VHWXS RI 2SHQ ,QQRYDWLRQ� &KHVEURXJK XVHV WKH FRQFHSW RI IORZV WR GHVFULEH WKH H[FKDQJH RI� � � � � � � � � � � � � � �
NQRZOHGJH WKDW HQDEOHV LQQRYDWLRQ� �&KHVEURXJK 	 5RVHQEORRP� ����� �������� 7KH IORZ� � � � � � � � � � �
FRQFHSW LWVHOI UHPDLQV YHU\ PXFK XQGHILQHG� 7KH FRQFHSW RI IORZV LV SLYRWDO IRU 'HOHX]H 	� � � � � � � � � � � � � � �
*XDWWDUL��ZLWKLQ�DVVHPEODJHV���'HOHX]H�	�*XDWWDUL������������

7KH 'HOHX]R*XDWWDULDQ FRQFHSW RI IORZV RIIHUV D ZD\ WR FRQFHSWXDOLVH DOO WDQJLEOH DQG� � � � � � � � � � � � �
LQWDQJLEOH REMHFWV RU HQWLWLHV H[FKDQJHG LQ WKH VWDUWXS�FRUSRUDWH SDUWQHUVKLS� -XGJLQJ IURP RXU� � � � � � � � � � � �
ILQGLQJV� WKH PDLQ H[FKDQJH �IORZV� ZH LGHQWLILHG ZHUH FOHDUO\ DVVHWV� 2XU FDVHV FRQILUP WKDW� � � � � � � � � � � � � �
DVVHW IORZV EHWZHHQ WKH DVVHPEODJHV FRYHU D ZLGH DUUD\ RI WDQJLEOH DQG LQWDQJLEOH REMHFWV� ,Q WKH� � � � � � � � � � � � � � � �
)LQDQFH FRODE� WKH ,QWHULP &(2 RI )LQDQFH 9HQWXUH VWDWHV WKDW NQRZOHGJH KDV EHHQ RQH RI WKH� � � � � � � � � � � � � � � �
NH\ UHVRXUFHV WKDW )LQDQFH 9HQWXUH QHHGHG WR DFFHVV� �,QWHULP &(2� )LQDQFH 9HQWXUH�� � � � � � � � � � � �
&XVWRPHUV� IXQGV� DQG GLJLWDO FRPSHWHQFLHV DUH UHVRXUFHV EHLQJ H[FKDQJHG EHWZHHQ /RJLVWLFV� � � � � � � � � � �
9HQWXUH DQG /RJLVWLFV &RUS� �&(2� /RJLVWLFV 9HQWXUH� 7KDW HQWUHSUHQHXULDO FXOWXUH FRXOG DOVR EH� � � � � � � � � � � � �
D SRWHQWLDO H[FKDQJHG UHVRXUFH LV LQGLFDWHG E\ WKH *OREDO +HDG RI 2SHUDWLRQV¶ KRSHV IRU� � � � � � � � � � � � � �
VSLOORYHU HIIHFWV IURP /RJLVWLFV 9HQWXUH WR /RJLVWLFV &RUS LQ WKH IRUP RI D PRUH LQQRYDWLYH� � � � � � � � � � � � � � �
PHQWDOLW\�DGDSWHG�E\�/RJLVWLFV�&RUS���*OREDO�+HDG�RI�2SHUDWLRQV��/RJLVWLFV�&RUS��

,QVSLUHG E\ RXU ILQGLQJV DQG 'HOHX]R*XDWWDULDQ FRQFHSWV� WKLV SDSHU DUJXHV WKDW IORZV� � � � � � � � � � � �
FDQ EH XQGHUVWRRG DV VWUHDPV RI WDQJLEOH DQG LQWDQJLEOH WKLQJV� WKDW� OLNH D ULYHU� IORZ IURP SRLQW� � � � � � � � � � � � � � � � �
$ WR SRLQW %� :KLOH WKH ULYHU ZRXOG EH WUDQVSRUWLQJ ZDWHU PROHFXOHV� ILVK� SRVVLEO\ ERDWV� DQG� � � � � � � � � � � � � � � �
PDQ\ PRUH REMHFWV� WKH IORZV VKDUHG EHWZHHQ &$V DQG 6$V DUH FRGLQJV HPEHGGHG LQ FXOWXUDO� � � � � � � � � � � � � � �
IUDPHZRUNV RU FHUWDLQ SURFHVVXDO DSSURDFKHV WR SUREOHP�VROYLQJ� DV ZHOO DV UHVRXUFHV VXFK DV� � � � � � � � � � � � �
FDSLWDO��HPSOR\HHV��RU�WDVNV���

)ORZV DUH HQDEOHG ZKHQ WKH DVVHPEODJHV FRQQHFW WR RQH DQRWKHU� $V VRRQ DV WKHUH LV D� � � � � � � � � � � � � � � � �
FRQQHFWLRQ HVWDEOLVKHG� LW FDQ IXQFWLRQ DV D EULGJH WKDW DOORZV FRGHV WR IORZ IURP RQH DVVHPEODJH� � � � � � � � � � � � � � � �
WR WKH RWKHU� ,Q JHQHUDO� DOO LQWHUDFWLRQV EHWZHHQ DFWRUV RI WKH WZR SDUWQHU DVVHPEODJHV WUDQVSRUW� � � � � � � � � � � � � � �
WKHLU FRGLQJ LQWR WKH RWKHU DVVHPEODJH VLPSO\ E\ FRPPXQLFDWLQJ LQ DFFRUGDQFH ZLWK WKH LQWHUQDO� � � � � � � � � � � � � �
FRGLQJV� 6LQFH DVVHPEODJHV FRQVLVW RI DOO LWV DQLPDWHG DV ZHOO DV LWV LQDQLPDWH HQWLWLHV� VXFK DV� � � � � � � � � � � � � � � �

���



NQRZOHGJH� PRQH\� SURFHVVHV� SUREOHP�VROYLQJ DSSURDFKHV� HPSOR\HHV� DQG HYHQ VSHHFK� DOO� � � � � � � � � �
WKHVH SDUWV DUH HPEHGGHG ZLWKLQ DVVHPEODJH�VSHFLILF FRGLQJV WKDW HQIRUFH D VSHFLILF PRGH RI� � � � � � � � � � � � �
EHFRPLQJ� 7KXV� HYHU\ H[FKDQJH HQWDLOV H[FKDQJHV RI FRGLQJV WKDW KDYH HIIHFWV ZLWKLQ WKH� � � � � � � � � � � � �
UHVSHFWLYH RWKHU DVVHPEODJHV� $V VXJJHVWHG HDUOLHU� ERWK DVVHPEODJHV EHQHILW IURP WKHLU VSHFLILF� � � � � � � � � � � �
PRGH RI FRGLQJ� ,I WKHVH GLIIHUHQW PRGHV RI FRGLQJ SHQHWUDWH WKH RWKHU DVVHPEODJH WKH HIIHFW RI� � � � � � � � � � � � � � � �
WKDW FRXOG SOD\ RXW OLNH LQ WKH JUDSK EHORZ� 7KLV UHSUHVHQWV WKH SURFHVV RI �RYHU�FRGLQJ YLVXDOL]HG� � � � � � � � � � � � � � � �
LQ �)LJXUH �� 7KH EXUHDXFUDWLF FRGHV HPSOR\HG E\ WKH &$ DUH UHSUHVHQWHG E\ WKH GRWWHG OLQH WKDW� � � � � � � � � � � � � � � � �
IRUPV�KDOI�D�FLUFOH��ZKLOH�WKH�6$�LV�VKRZQ�DV�EHLQJ�SDUWLDOO\�RYHU�FRGHG�E\�WKH�&$���
�

�

)LJXUH���� �&RUSRUDWH�&RGLQJ�$IIHFWLQJ�1HZ�7HUULWRU\�&UHDWLRQ�
�
7KH SURFHVV RI RYHU�FRGLQJ GHPRQVWUDWHV KRZ WKH 6$¶V PRGH RI EHFRPLQJ LV DIIHFWHG DQG KRZ� � � � � � � � � � � � � � �
LW� LQ WXUQ� JURZV LQWR D QHZ YHUVLRQ WKDW LV RQO\ SDUWLDOO\ H[SORULQJ PDUNHW SRWHQWLDOV DURXQG LW�� � � � � � � � � � � � � � � � �
,QVWHDG� LW VWDUWV WR EXLOG D VWURQJHU VHJPHQWDWLRQ� ZKLFK OLPLWV LWV H[SORUDWLYH FDSDFLWLHV� 2YHU� � � � � � � � � � � � � �
WLPH� LI WKH RYHU�FRGLQJ SURFHVV FRQWLQXHV� WKH 6$ ZLOO PRVW OLNHO\ EHFRPH OLNH DQ\ GHSDUWPHQW� � � � � � � � � � � � � � �
ZLWKLQ WKH &$ DQG ZLOO KDYH ORVW PRVW RI LWV LQQRYDWLYH FDSDELOLWLHV� 7KH SURFHVV RI RYHU�FRGLQJ� � � � � � � � � � � � � � � �
FRXOG DOVR ZRUN WKH RWKHU ZD\ DURXQG� 7KH VWDUWXS FXOWXUH IORZLQJ LQWR WKH &$ FRXOG FUHDWH� � � � � � � � � � � � � � � �
G\QDPLFV ZLWKLQ D &$� ([DPSOHV IRU SRWHQWLDOO\ KDUPIXO RXWFRPHV RI VXFK D SURFHVV ZRXOG EH� � � � � � � � � � � � � � �
FRPSOLDQFH DQG SURFHVV YLRODWLRQV� ZKLFK FDQ KDYH GHYDVWDWLQJ HIIHFWV RQ SURFHVV FKDLQV�� � � � � � � � � � � �
GLVUXSWLQJ�LQWHUQDO�YDOXH�FKDLQV��RU�KDYH�OHJDO�UDPLILFDWLRQV���

7KHUHIRUH� ZH FRQFOXGH WKDW IORZV EHWZHHQ ERWK DVVHPEODJHV QHHG WR EH PDQDJHG LQ� � � � � � � � � � � � �
RUGHU WR PDNH &$ DQG 6$ SDUWQHUVKLSV ZRUN DV LQWHQGHG� )ORZV RI FRGLQJV DQG WKH SRWHQWLDO� � � � � � � � � � � � � � � �
RYHU�FRGLQJ SURFHVVHV UHGXFH WKH GLIIHUHQFHV EHWZHHQ ERWK WKH &$ DQG 6$� 7KXV� PLQLPL]DWLRQ� � � � � � � � � � � � �
RI WKH SRWHQWLDO HIIHFWV RI RYHU�FRGLQJ LV SLYRWDO IRU WKHVH UHODWLRQVKLSV EHFDXVH WKH GLIIHUHQFHV� � � � � � � � � � � � � �
H[HPSOLILHG LQ WKHLU PRGHV RI EHFRPLQJ PDGH WKH SDUWQHUVKLS DWWUDFWLYH IRU ERWK RUJDQL]DWLRQV LQ� � � � � � � � � � � � � �
WKH�ILUVW�SODFH��
�
6WDNHKROGHU�0DQDJHPHQW�
$OO FDVHV ZH REVHUYHG KDG PHFKDQLVPV RU SURFHVVHV PDQDJHG E\ VSHFLILF DFWRUV LQ SODFH WR� � � � � � � � � � � � � � �
PDQDJH WKH H[FKDQJH RI DVVHWV� 7KHVH JRYHUQDQFH VWUXFWXUHV DUH PDLQO\ UHVSRQVLEOH IRU� � � � � � � � � � � �
PDQDJLQJ PXOWLSOH VWDNHKROGHUV� 7KHVH DFWRUV ZHUH VSHFLILFDOO\ PDQDJLQJ KRZ WKH &$ DQG 6$� � � � � � � � � � � � �

���



FROODERUDWHG� 7KH\ ZHUH VWHHULQJ WKH IORZV WKDW ZHUH GHVFULEHG DERYH� 7KH DFWRUV RI VXFK� � � � � � � � � � � � � �
JRYHUQDQFH VWUXFWXUHV DUH ZKDW ZH FDOO WKH �DVVHPEODJH FRQQHFWRUV �� 7KH\ IXOILOO WKH FULWLFDO� � � � � � � � � � � � �
IXQFWLRQ EHWZHHQ WKH WZR DVVHPEODJHV WR FUHDWH SDWKV YLD FRQQHFWLRQV WKURXJK ZKLFK� � � � � � � � � � � �
FRPSOHPHQWDU\ DVVHWV FDQ VWDUW WR IORZ� ,Q WKDW UHJDUG� WKRVH DFWRUV HQDEOH RU EORFN IORZV� 7KH\� � � � � � � � � � � � � � � �
DUH WKHUHIRUH LQ D XQLTXH SRVLWLRQ WR PDQDJH WKH ZD\V DVVHPEODJHV FRQQHFW YLD WKH H[FKDQJH RI� � � � � � � � � � � � � � � �
LWV�SDUWV��
�
&RQFHSWXDOL]LQJ�$VVHPEODJH�&RQQHFWRUV��
7KH FRQFHSW RI �DVVHPEODJH FRQQHFWRUV FRPELQHV WKH XQGHUVWDQGLQJ RI DVVHW H[FKDQJHV WKDW OHDG� � � � � � � � � � � � �
WR FRGH H[FKDQJHV� ZRUNV ZLWK WKH FRQFHSW RI IORZV� DQG SURYLGHV DQ H[SODQDWLRQ RI WKH� � � � � � � � � � � � � � �
PHFKDQLVP WKDW HQDEOHV RU EORFNV WKH H[FKDQJH RI WKH IORZV� GHYHORSHG HDUOLHU� %\� IRU H[DPSOH�� � � � � � � � � � � � � � �
KHOSLQJ WKH VWDUWXS DFWRUV WR QDYLJDWH DQG FRQWDFW WKH ULJKW H[SHUW RU PDQDJHU ZLWKLQ WKH� � � � � � � � � � � � � � �
FRUSRUDWH DVVHPEODJH WR HVWDEOLVK D FRQQHFWLRQ EHWZHHQ VWDUWXS DQG FRUSRUDWH DFWRUV� NQRZOHGJH� � � � � � � � � � � �
IORZV RU IXQGLQJ UHTXHVWV DUH LQLWLDWHG� 2Q WKH RWKHU KDQG� WKHVH FRQQHFWLRQV FDQ EHFRPH WKH� � � � � � � � � � � � � � �
SDWKV�WKDW�H[SRUW�FRGHV�LQWR�WKH�RWKHU�DVVHPEODJH���)LJXUH���V\QWKHVL]HV�WKHVH�G\QDPLFV���

�
)LJXUH�� ���7KH�FROODERUDWLRQ�DV�DQ�DVVHPEODJH�

�
7KLV PHFKDQLVP LV RIWHQ IXOILOOHG E\ PXOWLSOH DFWRUV ZLWKRXW FRQVLGHUDWLRQ RI WKH HIIHFW RI� � � � � � � � � � � � � �

IORZV DQG KRZ LQWHUDFWLRQV IRUP FRQQHFWLRQV WKDW IXQFWLRQ OLNH EULGJHV WUDQVSRUWLQJ FRGLQJ EDFN� � � � � � � � � � � � �
DQG IRUWK� 7KH LPSRUWDQFH RI WKHVH DFWRUV WKDW DUH DFWLQJ LQ DVVHPEODJH FRQQHFWRU UROHV LV SLYRWDO� � � � � � � � � � � � � � � �
IRU D VXFFHVVIXO SDUWQHUVKLS EHFDXVH WKH\ FDQ� LI WKH\ PDQDJH IORZV DGHTXDWHO\� PDLQWDLQ WKH� � � � � � � � � � � � � �
GLIIHUHQW PRGHV RI WKHLU UHVSHFWLYH RUJDQL]DWLRQV� 7KURXJK PDLQWDLQLQJ WKH GLIIHUHQW PRGHV RI� � � � � � � � � � � �
ERWK WKH &$ DQG 6$ WKH FROODERUDWLRQ LV HQDEOHG WR SURGXFH D PXWXDOO\ EHQHILFLDO SDUWQHUVKLS E\� � � � � � � � � � � � � � � �
JUDQWLQJ�ERWK�SDUWQHUV�DFFHVV�WR�WKDW�ZKLFK�WKH\�ZDQW�IURP�WKHLU�FROODERUDWLRQ���
�

���



7+(�$66(0%/$*(�&211(&725�0$33,1*��$&0��02'(/�
:KHQ FRPELQLQJ RXU ILQGLQJV� ZH DUULYH DW D IRUPDOL]HG PRGHO WKDW UHSUHVHQWV KRZ FRUSRUDWH� � � � � � � � � � � � � �
DQG VWDUWXS DVVHPEODJHV LQWHUDFW DQG FRQQHFW� WKH $VVHPEODJH &RQQHFWRU 0DSSLQJ �$&0�� � � � � � � � � � �
PRGHO� 7KH PRGHO PDSV KRZ WZR YDVWO\ GLIIHUHQW DVVHPEODJHV � RQH VWUXFWXUHG DURXQG� � � � � � � � � � � � �
0DLQWDLQLQJ &RQVLVWHQF\ DQG WKH RWKHU VWUXFWXUHG WR HQJDJH LQ �1HZ 7HUULWRU\ &UHDWLRQ � FRQQHFW� � � � � � � � � � � � � �
YLD PHGLDWLQJ DVVHPEODJH FRQQHFWRUV� �)LJXUH � UHSUHVHQWV RXU PRGHO LQ LWV JHQHULF IRUP� 7KH� � � � � � � � � � � � � �
%XUHDXFUDWLF $VVHPEODJH UHSUHVHQWV WKH FRUSRUDWH RQ WKH OHIW VLGH� ,W PDLQWDLQV LWV FRQVLVWHQF\� � � � � � � � � � � � �
WKURXJK FOHDU VHJPHQWV RUJDQLVHG WKURXJK DXWKRULWDWLYH UHODWLRQV� 2QH WKH ULJKW VLGH� WKH VWDUWXS� � � � � � � � � � � � �
DVVHPEODJH LV UHSUHVHQWHG LQ LWV PRYHPHQW WRZDUGV QHZ WHUULWRULDO FRPSRQHQWV� ,WV DLP LV WR� � � � � � � � � � � � � �
LQWHJUDWH�XVHU�IHHGEDFN�YLD�H[SHULPHQWDWLRQ��VSHHG��DQG�DJLOH�OHDUQLQJ�IURP�IDLOXUH��
�

�
�

�
)LJXUH�����7KH�$VVHPEODJH�&RQQHFWRU�0DSSLQJ��$&0��0RGHO�

�
%RWK DVVHPEODJHV FRQQHFW YLD DVVHPEODJH FRQQHFWRUV SRVLWLRQHG DW WKH µERUGHUV¶ RI ERWK� � � � � � � � � � � �

RUJDQLVDWLRQV� $VVHPEODJH FRQQHFWRUV DUH HVVHQWLDO PHDQV WR FLUFXPYHQW WKH VWUXFWXUDO FRGLQJ RI� � � � � � � � � � � �
WKHLU RUJDQLVDWLRQV WR VXFFHVVIXOO\ LQWHUDFW ZLWK WKH RWKHU DVVHPEODJH� )ORZV RI UHVRXUFHV�� � � � � � � � � � � �
NQRZOHGJH� DQG FRGLQJ DUH GLVWULEXWHG YLD WKH DVVHPEODJH FRQQHFWRUV DQG FDQ ERWK EH HQDEOHG� � � � � � � � � � � � � �
DQG EORFNHG E\ WKHP� �)LJXUH � �IRFXVHV RQ D FRQFHSWXDO DQG VLPSOLILHG PRGHO IRU FROODERUDWLRQ�� � � � � � � � � � � � � � �
ZKHUHDV DQ DSSOLFDWLRQ RI WKH PRGHO WR D FDVH ZRXOG LQYROYH PRUH FRQQHFWLRQV� ERWK RIILFLDO DQG� � � � � � � � � � � � � � � �
XQRIILFLDO� 7KH $&0 PRGHO LV D PHDQV WR µ]RRPLQJ LQ¶ RQ µKRZ¶ WZR FROODERUDWLQJ DVVHPEODJHV� � � � � � � � � � � � � � �
VWUXFWXUDOO\ LQWHUDFW ZLWK HDFK RWKHU DQG �SUHVHQW WKH VSDFH µLQ�EHWZHHQ¶ RUJDQLVDWLRQV DV D ILHOG� � � � � � � � � � � � � �
RI�UHVHDUFK ���

%DVHG RQ RXU HPSLULFDO ILQGLQJV� ZH DUJXH WKDW WKH VSHFLILF FROODERUDWLYH VWUXFWXUHV� � � � � � � � � � � �
HVWDEOLVKHG EHWZHHQ VWDUWXSV DQG FRUSRUDWHV SRVH WKH PRVW VLJQLILFDQW LQGLFDWRU IRU ZKHWKHU RU� � � � � � � � � � � � �
QRW VXFK FROODERUDWLRQV VXFFHHG� 7KRXJK WKH FKDOOHQJHV DQG RSSRUWXQLWLHV RI FRUSRUDWH�VWDUWXS� � � � � � � � � � �
FROODERUDWLRQV KDYH EHHQ DGGUHVVHG E\ VFKRODUV VXFK DV 3XUDQDP �HW DO� ������� DQG :HLEOHQ 	� � � � � � � � � � � � � � �
&KHVEURXJK ������� WKHLU UHVHDUFK� WR D ODUJH H[WHQW� RPLWV WKH LPSRUWDQFH RI µKRZ¶ WKRVH� � � � � � � � � � � � � �

���



FROODERUDWLRQV FDQ EH VWHHUHG WRZDUGV VXFFHVV� 7KH HVWDEOLVKHG UHVHDUFK DOVR WHQGV WR RPLW WKH� � � � � � � � � � � � � �
VWUXFWXUDO UHDOLWLHV RI VXFK FROODERUDWLRQV DQG WKH DG�KRF FRQQHFWLRQV WKDW RIWHQ IRUP EHWZHHQ WKH� � � � � � � � � � � � � �
FROODERUDWLQJ�SDUWLHV��
�
'LVFXVVLRQ��'HVLJQLQJ�IRU�6XFFHVV�
7KH $&0 PRGHO H[SDQGV RQ WKH FODLPV RI 3XUDQDP �HW DO�� ������� WKDW WKH H[SORUDWLYH FDSDFLW\ RI� � � � � � � � � � � � � � � � �
VWDUWXSV LV RIWHQ OLPLWHG ZKHQ XQGHUJRLQJ DFTXLVLWLRQ DQG VWUXFWXUDO LQWHJUDWLRQ LQWR D� � � � � � � � � � � �
FRUSRUDWLRQ� �3XUDQDP �HW DO� �� ���������� 7KH\ SURSRVH WKDW WKH FKDOOHQJHV RI VXFK LQWHJUDWLRQV� � � � � � � � � � � � �
DUH PRUH VHYHUH IRU SUH�ODXQFK VWDUWXSV WKDQ SRVW�ODXQFK VWDUWXSV� 2XU ILQGLQJV VXJJHVW� KRZHYHU�� � � � � � � � � � � � �
WKDW HYHQ WKRXJK FRUSRUDWH FROODERUDWLRQV FDQ SRVH WKUHDWV WR VWDUWXSV¶ H[SORUDWLYH FDSDELOLW\�� � � � � � � � � � � �
WKH\ DOVR SUHVHQW H[SORUDWLYH RSSRUWXQLWLHV WKDW ZRXOG KDYH RWKHUZLVH EHHQ VHDOHG RII� +HQFH�� � � � � � � � � � � � �
ZKLOH 3XUDQDP �HW DO�� ������ YLHZHG FROODERUDWLRQ DV GLOHPPDV� WKHVH ILQGLQJV LQGLFDWH PRUH WR� � � � � � � � � � � � � �
YLHZ�WKHP�DV�D�SDUDGR[���/HZLV�����������������

7KLV LV REVHUYHG LQ WKH FROODERUDWLRQ EHWZHHQ WKH VWDUWXS� ,QVXUDQFH 9HQWXUH� DQG WKH� � � � � � � � � � � � �
LQVXUDQFH FRPSDQ\� ,QVXUH &RUS� 3HUKDSV WKH PRVW FUXFLDO IDFWRU LQ WKLV VSHFLILF FROODERUDWLRQ LV� � � � � � � � � � � � � �
WKDW ,QVXUDQFH 9HQWXUH LV GHSHQGHQW RQ WKH XVH RI ,QVXUH &RUS¶V LQVXUDQFH OLFHQVH� :LWKRXW WKH� � � � � � � � � � � � � � �
DVVRFLDWLRQ ZLWK D OLFHQVHG FRUSRUDWH FRXQWHUSDUW� WKH VWDUWXS ZRXOGQ¶W KDYH EHHQ DEOH WR RSHUDWH� � � � � � � � � � � � � �
LQ WKH ILUVW SODFH� )XUWKHUPRUH� H[SHUW NQRZOHGJH IURP WKH FRUSRUDWH SURYHG LQVWUXPHQWDO IRU WKH� � � � � � � � � � � � � �
VWDUWXS WR GHYHORS QHZ SURGXFWV ZLWKLQ WKH FRPSOH[ LQVXUDQFH LQGXVWU\� 7KH VWDUWXS ZDV DVVLJQHG� � � � � � � � � � � � � �
WZR LQWHUQDO DGYRFDWHV IURP ZLWKLQ ,QVXUH &RUS ZLWK WKH DVVLJQHG REMHFWLYHV RI KHOSLQJ WKH� � � � � � � � � � � � � �
VWDUWXS�QDYLJDWH�WKH�RUJDQLVDWLRQDO�FRPSOH[LW\�RI�WKH�FRUSRUDWLRQ���

7KH 3URMHFW /HDGV �WKH DVVHPEODJH FRQQHFWRUV� KLUHG WR PDQDJH WKH FROODERUDWLRQ IURP� � � � � � � � � � � �
WKH ,QVXUH &RUSV VLGH� KROG D GRXEOH UHVSRQVLELOLW\ RI KHOSLQJ WKH VWDUWXS H[WUDFW �UHWHUULWRULDOL]H�� � � � � � � � � � � � � �
HPEHGGHG NQRZOHGJH DQG UHVRXUFHV �FRQWHQW� IURP WKH FRUSRUDWH ZKLOH VLPXOWDQHRXVO\� � � � � � � � � �
ULQJ�IHQFLQJ ,QVXUDQFH 9HQWXUH IURP DQ\ XQZDUUDQWHG GHPDQGV �FRGLQJ�� 7KH\ RULHQW IORZV RI� � � � � � � � � � � �
UHVRXUFHV DQG NQRZOHGJH ZKLOH KHOSLQJ PHGLDWH DFURVV RUJDQLVDWLRQDO ERXQGDULHV� 7KH WZR� � � � � � � � � � �
SDUWLHV DOVR DUUDQJHG D VWUXFWXUH ZLWK ZKLFK ,QVXUDQFH 9HQWXUH FRXOG OHYHUDJH RQ H[SHUW� � � � � � � � � � � � �
NQRZOHGJH RI WKH FRUSRUDWLRQ WKURXJK WKH SD\PHQW RI D FRQVXOWLQJ IHH� 7KLV VFKHPH ZDV LQLWLDWHG� � � � � � � � � � � � � � �
WR PDLQWDLQ WKH RUJDQLVDWLRQDO µGLVWDQFH¶ EHWZHHQ WKH WZR FRPSDQLHV ZKLOH SURWHFWLQJ WKH� � � � � � � � � � � �
FRUSRUDWH DJDLQVW FRQIOLFW RI LQWHUHVW� :H VHH VLPLODU LQVWDQFHV DFURVV DOO WKUHH FDVHV� ZKHUH� � � � � � � � � � � � � �
SDUWLDO VWUXFWXUDO LQWHJUDWLRQ ZLWK D FRUSRUDWH DOORZV WKH VWDUWXSV WR PD[LPL]H WKHLU H[SORUDWLYH� � � � � � � � � � � � �
FDSDELOLWLHV� 7KURXJK /RJLVWLFV &RUS� /RJLVWLFV 9HQWXUH LV DEOH WR UROO RXW LQ QHZ PDUNHWV DW D� � � � � � � � � � � � � � � �
PXFK KLJKHU VSHHG WKDQ ZLWKRXW WKH FRUSRUDWH DVVRFLDWLRQ� /RJLVWLFV 9HQWXUH ZDV DEOH WR KLUH� � � � � � � � � � � � � �
IURP ORFDO /RJLVWLFV &RUS RIILFHV� VRXUFH FXVWRPHU OHDGV IRU ORFDO &50V� DQG LQWHJUDWH ZLWK� � � � � � � � � � � � � �
H[LVWLQJ�/RJLVWLFV�&RUS�,7�LQIUDVWUXFWXUH���

7KURXJK H[SHUW NQRZOHGJH DQG OLFHQVLQJ� LW LV HIIHFWLYHO\ WKH WLH�LQ ZLWK WKH� � � � � � � � � � � �
FRPSOHPHQWDU\ DVVHWV RI WKH FRUSRUDWH WKDW HQDEOHV WKLV VWDUWXS WR H[SORUH DQG GHYHORS WHUULWRU\� � � � � � � � � � � � � �
ZLWKLQ WKH LQVXUDQFH LQGXVWU\ ZKLOH OHDYLQJ FRPSHWLWRUV DW WKH SURYHUELDO JDWH� :KHQ� � � � � � � � � � � �
FROODERUDWLRQV DUH PDQDJHG ZLWK WKH ULJKW OHYHO RI µGLVWDQFH¶� VWDUWXSV FDQ PDLQWDLQ WKHLU� � � � � � � � � � � � �
DXWRQRP\ XQGHU FRRUGLQDWLQJ VWUXFWXUHV WKDW SURWHFW WKH LQWHUQDO FRQVLVWHQF\ RI WKH FRUSRUDWH� � � � � � � � � � � �
FRXQWHUSDUW� ([SDQGLQJ RQ WKH ILQGLQJV RI 3XUDQDP �HW DO� ������� HDUO\�VWDJH VWDUWXS VXFFHVV LQ� � � � � � � � � � � � � �
FRUSRUDWH FROODERUDWLRQV UHO\ OHVV RQ WKHLU VWDJH RI GHYHORSPHQW DQG PRUH RQ WKH PHGLDWLQJ� � � � � � � � � � � � � �
VWUXFWXUHV �DVVHPEODJH FRQQHFWRUV� HVWDEOLVKHG EHWZHHQ WKH WZR FROODERUDWLQJ RUJDQLVDWLRQV�� � � � � � � � �
7KRXJK WKH GDWD DQDO\]HG E\ 3XUDQDP �HW DO� ������ FOHDUO\ SRLQWV WR DFTXLVLWLRQ SRVLQJ D� � � � � � � � � � � � � � �

���



FKDOOHQJH IRU WKH H[SORUDWLYH FDSDFLW\ RI SUH�SURGXFW�ODXQFK WHFK FRPSDQLHV� RXU UHVHDUFK� � � � � � � � � � �
VXJJHVWV�FDVHV�ZKHUH�WKH�DVVRFLDWLRQ�ZLWK�FRUSRUDWHV�LV�WKH�SULPH�HQDEOHU�RI�H[SORUDWLRQ��

7KH DSSURDFK KHUH DOVR H[SDQGV RQ WKH WKHRUHWLFDO IUDPHZRUN EURXJKW IRUZDUG E\� � � � � � � � � � � �
:HLEOHQ 	 &KHVEURXJK ������� :HLEOHQ 	 &KHVEURXJK ������ SUHVHQW D W\SRORJ\ RI IRXU� � � � � � � � � � � � �
FROODERUDWLYH PRGHOV GHSHQGLQJ RQ ZKHWKHU HTXLW\ LV LQYROYHG DQG ZKHWKHU WKH FRUSRUDWH LV� � � � � � � � � � � � �
XWLOL]LQJ DQ LQVLGH�RXW RU DQ RXWVLGH�LQ VWUDWHJ\ �S���� 7KRXJK ZH DFNQRZOHGJH WKH LPSRUWDQFH RI� � � � � � � � � � � � � �
VXFK FRQVLGHUDWLRQV� WKH IUDPHZRUN VHHPV WR SXW XQHTXDO ZHLJKW WRZDUGV WKH UROH RI� � � � � � � � � � � � �
FRUSRUDWLRQV� ZKLOH XQGHU�HPSKDVL]LQJ VWDUWXS LQYROYHPHQW LQ VXFK FROODERUDWLRQV� :HLEOHQ DQG� � � � � � � � � �
&KHVEURXJK ������ SUHVHQW D XVHIXO IUDPHZRUN IRU KRZ WR µLQLWLDWH¶ VWDUWXS FROODERUDWLRQ�� � � � � � � � � � � �
+RZHYHU� RQFH FRQWDFW KDV EHHQ LQLWLDWHG� ZH DUJXH ZLWK WKH ILQGLQJV RI WKLV VWXG\ WKDW WKH� � � � � � � � � � � � � � � �
LQWHQWLRQDO GHVLJQ RI DVVHPEODJH FRQQHFWRUV WDNHV SUHFHGHQFH RYHU WKH VWUDWHJLF FRQVLGHUDWLRQ RI� � � � � � � � � � � �
RXWVLGH�LQ RU LQVLGH�RXW� :KLOH :HLEOHQ 	 &KHVEURXJK DFFHQWXDWH WKH QHFHVVLW\ RI� � � � � � � � � � �
³RUFKHVWUDWLQJ LQWHUQDOO\´ ��S��� �DQG �³EXIIHULQJ WKH VWDUWXS IURP WKH %XUHDXFUDF\

 ��S��� �� WKH� � � � � � � � � � � �
TXHVWLRQ RI µKRZ¶ WR SUDFWLFDOO\ GHVLJQ VXFK VHWXSV LQ EHWZHHQ UHPDLQV RQO\ DW WKH SHULSKHU\ RI� � � � � � � � � � � � � � � �
WKHLU�UHVHDUFK��
�
&21&/86,21�
7KLV SDSHU SRVHG WKH TXHVWLRQ RI µKRZ VWDUWXS FRPSDQLHV DQG PDWXUH FRPSDQLHV FDQ FROODERUDWH� � � � � � � � � � � � � �
ZKLOH XWLOLVLQJ WKH IXOO SRWHQWLDO RI WKHLU RUJDQLVDWLRQDO GLIIHUHQFHV�¶ 7KURXJK WKH HPSLULFDO VWXG\� � � � � � � � � � � � �
RI WKUHH KLJK�SURILOH VWDUWXS�FRUSRUDWH FROODERUDWLRQV� ZH FRQFOXGH WKDW WKH LQKHUHQW GLIIHUHQFH� � � � � � � � � � �
EHWZHHQ VXFK RUJDQLVDWLRQV UHTXLUHV VWUXFWXUDO GHVLJQ WRZDUGV VXFFHVV� 5HVRXUFHV DQG NQRZOHGJH� � � � � � � � � � �
GR QRW IORZ µQHXWUDOO\¶ EHWZHHQ RUJDQLVDWLRQV� 7KH\ LQYROYH D FRQVWDQW H[FKDQJH RI� � � � � � � � � � � �
RUJDQLVDWLRQDO FRGLQJ ZLWK WKH SRWHQWLDO WR GLVUXSW ERWK RUJDQLVDWLRQV¶ PRGHV RI EHFRPLQJ� 2QFH� � � � � � � � � � � � �
FROODERUDWLRQ EHWZHHQ D VWDUWXS DQG FRUSRUDWH KDV EHHQ LQLWLDWHG� WKH TXHVWLRQ RI RXWVLGH�LQ DQG� � � � � � � � � � � � � �
LQVLGH�RXW EHFRPHV OHVV SUHYDOHQW WKDQ WKH WDQJLEOH LQWHUIDFH EHWZHHQ RUJDQLVDWLRQV� 7KLV SDSHU� � � � � � � � � � � �
SURSRVHV WKH $&0�PRGHO DV D SUDFWLFH�IRFXVHG WRRO IRU GHVLJQLQJ WKH HQWDQJOHPHQW RI� � � � � � � � � � � �
VWDUWXS�FRUSRUDWH FROODERUDWLRQV� 7KURXJK WKH VWUDWHJLF GHSOR\PHQW RI DVVHPEODJH FRQQHFWRU� � � � � � � � �
IXQFWLRQV� FROODERUDWLQJ SDUWLHV FDQ PHGLDWH WKH H[FKDQJH RI UHVRXUFHV�NQRZOHGJH LQ DFFRUGDQFH� � � � � � � � � � �
ZLWK WKH H[SORUDWLYH QHHGV RI WKH VWDUWXSV DQG WKH FRPSOLPHQWDU\ FDSDFLWLHV RI WKH FRUSRUDWH�� � � � � � � � � � � � � �
ZKLOH�ULQJ�IHQFLQJ�WKH�VWDUWXS�IURP�EXUHDXFUDWLF�LQIOXHQFH���
�
/LPLWDWLRQV�DQG�6XJJHVWLRQV�IRU�)XUWKHU�5HVHDUFK�
7KRXJK RXU FXUUHQW GDWD VXIILFH WR UHYHDO D QHHG IRU FRQWH[WXDOLW\ LQ FRUSRUDWH�VWDUWXS� � � � � � � � � � � � �
HQJDJHPHQW� RXU UHVHDUFK GHVLJQ GRHV KDYH LWV OLPLWDWLRQV� 7KH WKUHH FROODERUDWLRQV� FRQVLVWLQJ RI� � � � � � � � � � � � �
HLJKW LQWHUYLHZ SDUWQHUV VKHG OLJKW RQ UHVRXUFH DQG FRGLQJ IORZ� EXW ZH RQO\ JHW D SDUWLDO YLHZ RI� � � � � � � � � � � � � � � � � �
WKH DFWXDO FRQQHFWLRQV EHWZHHQ FRPSDQLHV� $ ODUJHU QXPEHU RI FDVHV PLJKW IXUWKHU RXU� � � � � � � � � � � � �
YRFDEXODU\ DURXQG VXFK FROODERUDWLRQV DQG DV ZHOO DV D FDWHJRULVDWLRQ RI FRQFUHWH DVVHPEODJH� � � � � � � � � � � � �
FRQQHFWRU VHWXSV PLJKW EH GHYHORSHG� )XWXUH UHVHDUFK VKRXOG FRQVLGHU KRZ GLIIHUHQW GHVLJQV RI� � � � � � � � � � � � �
DVVHPEODJH FRQQHFWRUV PLJKW EH VXLWDEOH IRU GLIIHUHQW FROODERUDWLRQV� 7KRXJK WKHUH LV QR� � � � � � � � � � � �
RQH�VL]H�ILWV�DOO IRU VWDUWXS�FRUSRUDWH FROODERUDWLRQV� ZH DUJXH WKDW WKHUH DUH SULQFLSOHV XSRQ� � � � � � � � � � �
ZKLFK EHVW�SUDFWLFH FDQ EH GHYHORSHG� 7KURXJK IXUWKHU UHVHDUFK� D JHQHUDO PRGHO IRU PDQDJLQJ� � � � � � � � � � � � �
DVVHPEODJH FRQQHFWRUV PLJKW EH GHYHORSHG� 7KRXJK ZH SURYLGH DQ RXWOLQH RI KRZ VXFK D PRGHO� � � � � � � � � � � � � � �
FRXOG ORRN ZH VXJJHVW WKDW IXUWKHU VRSKLVWLFDWLRQ ZRXOG LQFUHDVH LWV DSSOLFDELOLW\ LQ WKH HYHU\GD\� � � � � � � � � � � � � �
PDQDJHPHQW�RI�VWDUWXS�FRUSRUDWH�FROODERUDWLRQV��

���



$QRWKHU LQWHUHVWLQJ DVSHFW WKDW FRXOG EH GHYHORSHG LQ PRUH GHWDLO LQ WKH WHPSRUDO� � � � � � � � � � � � �
GHYHORSPHQW RI WKH FROODERUDWLRQV� $V ZH RQO\ HQJDJH ZLWK RXU FDVHV WKURXJK VLQJOH VWDQGLQJ� � � � � � � � � � � � � �
LQWHUYLHZV RXU XQGHUVWDQGLQJ RI WKH FROODERUDWLRQV PHUHO\ UHSUHVHQWV D VQDSVKRW� 7KURXJK D� � � � � � � � � � � �
ORQJLWXGLQDO VWXG\ RI VWDUWXS�FRUSRUDWH FROODERUDWLRQV� ZH PLJKW EH DEOH WR REVHUYH DQG IRUPDOL]H� � � � � � � � � � � � �
KRZ�WKH�UROH�RI�WKH�DVVHPEODJH�FRQQHFWRUV�FKDQJHV�RYHU�WLPH��
�

0DQDJHULDO�LPSOLFDWLRQV�
:H DUJXH WKDW SDUWQHUVKLSV LQYROYLQJ ERWK EXUHDXFUDWLF DQG DJLOH RUJDQLVDWLRQDO VWUXFWXUHV� � � � � � � � � � �
UHTXLUH FRQVFLRXV PDQDJHPHQW RI WKHLU FRQQHFWLRQV DQG LQWHUDFWLRQV� ,I QRW PDQDJHG� WKH WZR� � � � � � � � � � � � �
RUJDQLVDWLRQV ZLOO EHJLQ WR RYHU�FRGH HDFK RWKHU
V VWUXFWXUHV� QHJDWLQJ WKH GLIIHUHQFHV ZKLFK� � � � � � � � � � � �
PDNH WKH SDUWQHUVKLS YDOXDEOH LQ WKH ILUVW SODFH� 7KH FRUSRUDWLRQ LV GDPDJLQJ WKH DVVHWV LW VHW RXW� � � � � � � � � � � � � � � � �
WR DFTXLUH LQ WKH ILUVW SODFH DQG WKH VWDUWXS FDQ¶W XVH WKH QHZO\ DFTXLUHG DVVHWV WR EHFRPH PRUH� � � � � � � � � � � � � � � � � �
LQQRYDWLYH��RXWSHUIRUP�FRPSHWLWRUV��RU�UROO�RXW�LWV�SURGXFWV�DV�TXLFNO\�DV�SRVVLEOH��
�
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5()(5(1&(6�
$GNLQV��%UHQW��'HOHX]H�DQG�*XDWWDUL¶V�$�7KRXVDQG�3ODWHDXV��(GLQEXUJK��(GLQEXUJK�8QLYHUVLW\�
3UHVV��������
�
%RJHUV� 0DUFHO� ³7KH 2SHQ ,QQRYDWLRQ 3DUDGR[� NQRZOHGJH VKDULQJ DQG SURWHFWLRQ LQ 5	'� � � � � � � � � � � �
FROODERUDWLRQV�´�(XURSHDQ�-RXUQDO�RI�,QQRYDWLRQ�0DQDJHPHQW�����������������������

�
&KHVEURXJK� +�� 	 5RVHQEORRP� 5�� 7KH UROH RI WKH EXVLQHVV PRGHO LQ FDSWXULQJ YDOXH IURP� � � � � � � � � � � � � � �
LQQRYDWLRQ� (YLGHQFH IURP ;HUR[ &RUSRUDWLRQV WHFKQRORJ\ VSLQRII FRPSDQLHV� ,QGXVWULDO DQG� � � � � � � � � �
&RUSRUDWH�&KDQJH������������������������

�
&KHVEURXJK� +HQU\� 9DQKDYHUEHNH� :LP� 	 :HVW� -RHO� 1HZ IURQWLHUV LQ RSHQ LQQRYDWLRQ�� � � � � � � � � � � �
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��������

�
&KULVWHQVHQ� &OD\WRQ 0� 7KH LQQRYDWRU
V VROXWLRQ� FUHDWLQJ DQG VXVWDLQLQJ VXFFHVVIXO JURZWK�� � � � � � � � � � �
+DUYDUG�%XVLQHVV�3UHVV���������

�
'H/DQGD��0DQXHO��$�1HZ�3KLORVRSK\�RI�6RFLHW\��/RQGRQ��&RQWLQXXP��������
�
'HOHX]H��*LOOHV��DQG�&ODLUH�3DUQHW��'LDORJXHV����/RQGRQ��&RQWLQXXP�,QWHUQDWLRQDO�3XEOLVKLQJ�
*URXS�������������
�
'HOHX]H� *LOOHV� DQG )HOL[ *XDWWDUL� $ 7KRXVDQG 3ODWHDXV� /RQGRQ� %ORRPVEXU\ 3XEOLVKLQJ�� � � � � � � � � � �
������������
�
(DVWRQ� *HRII ������� &ULWLFDO 5HDOLVP LQ &DVH 6WXG\ 5HVHDUFK� �,QGXVWULDO 0DUNHWLQJ� � � � � � � � � � �
0DQDJHPHQW�������� �����������
�
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