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7KH�KLVWRU\�RI�PDQNLQG�KDV�EHHQ�FORVHO\�UHODWHG�WR�WKH�GHYHORSPHQW�RI�NQRZOHGJH��,Q�
WKLV�VHQVH��LW�FDQ�EH�DQDO\VHG�IURP�WKH�SHUVSHFWLYH�RI�FUHDWLRQ�DQG�WKH�WUDQVIHU�RI�WKDW�
DQFHVWUDO�NQRZOHGJH��OLQNHG�WR�HPSLULFLVP��ZKLFK��WKURXJK�WKH�DGYDQFH�RI�VFLHQFH�DQG�
WHFKQRORJ\��KDYH�DOORZHG�XV�WR�DFKLHYH�ZKDW�LV�FDOOHG�WKH�NQRZOHGJH�VRFLHW\�

7KH�SURGXFWLRQ�RI�JRRGV�DQG�VHUYLFHV�GRHV�QRW�HVFDSH�WKLV�SHUPDQHQW�HYROXWLRQ��7KXV��
NQRZOHGJH�PDQDJHPHQW��.0��KDV�HPHUJHG�DV�D�SRZHUIXO�WRRO�RU�VWUDWHJ\�WR�IDFLOLWDWH�
WKH� LQFUHDVH� RI� FRPSHWLWLYHQHVV� DQG� VXVWDLQDELOLW\� RI� EXVLQHVV� RUJDQLVDWLRQV�� 6RPH�
SRVLWLRQV�SXW�IRUZDUG�E\�GLIIHUHQW�DXWKRUV�SRLQW�WR�WKLV�QHZ�SHUVSHFWLYH��VWDWLQJ�WKDW�WKH�

WKLV�DORQH��WKDW�LV��KRZ�FRPSDQLHV�FDQ�DFKLHYH�FRPSHWLWLYH�DGYDQWDJH�LQ�FRPSOH[�DQG�
FRQVWDQWO\� FKDQJLQJ� HQYLURQPHQWV� �7HHFH�� ������� +RZHYHU�� QHZ� DSSURDFKHV� WR� WKH�
LVVXH� RI� UHVRXUFHV� DQG� FDSDELOLWLHV� WKDW� JHQHUDWH� JUHDWHU� FRPSHWLWLYH� DGYDQWDJHV� WR�
RUJDQLVDWLRQV�EHJLQ�WR�WDNH�KROG�

$V�IRU�WKH�PRGHOV�RI�.0��WKLV�LV�LQ�D�IHZ�PDQDJHULDO�DQG�DFDGHPLF�OLWHUDWXUHV��KRZHYHU��
WKHVH�DUH�PRVWO\�JHQHULF��GHVLJQHG�LQ�D�FRUSRUDWH�FRQWH[W�DQG�EDVHG�RQ�OLWWOH�HPSLULFDO�
HYLGHQFH�UHJDUGLQJ�WKHLU�PHDVXUDEOH�LPSDFWV�RI�WDQJLEOH�RU�LQWDQJLEOH�W\SH��$FFRUGLQJ�

PDQLSXODWH��ZKLFK�DUH�VRPHWLPHV�HYHQ�XQNQRZQ�WR�WKRVH�ZKR�LQWXLWLYHO\�XVH�DQG�SRVVHVV�
WKHP�

7KHUHIRUH�� WKHVH� UHDVRQV� KDYH�PRWLYDWHG� DQ� LQWHUHVW� WR� GHHSHQ� WKH� VWXG\� RI� WKH�
UHODWLRQVKLS�EHWZHHQ�NQRZOHGJH�PDQDJHPHQW�DQG�WKH�SRVVLEOH�HIIHFWV�RI�WKLV�NQRZOHGJH�
PDQDJHPHQW�RQ�WKH�FRPPHUFLDO�UHVXOWV�LQ�RUJDQLVDWLRQV�

.QRZOHGJH�DV�D�VWUDWHJLF�UHVRXUFH

7KH�GLIIHUHQW�GLVFLSOLQHV�IRFXVVHG�RQ�WKH�VWXG\�RI�RUJDQLVDWLRQV�KDYH�EHHQ�WDFNOLQJ�
NQRZOHGJH�PDQDJHPHQW�IRU�GHFDGHV�IURP�GLIIHUHQW�SHUVSHFWLYHV��7KHVH�KDYH�LQFOXGHG�
WKH� FULWLFDO� DVSHFWV� RI� WKHLU� PDQDJHPHQW�� DGDSWDWLRQ� WR� WKH� FKDQJHV� DQG� WKHLU�
FRPSHWLWLYHQHVV�� ,Q� D� JOREDO� HQYLURQPHQW�� ZKHUH� PDUNHWV�� SURGXFWV�� WHFKQRORJLHV��
FRPSHWLWRUV��OHJLVODWLRQV�DQG�VRFLHWLHV�DV�D�ZKROH�FKDQJH�DW�D�KLJK�VSHHG��FRQWLQXRXV�
LQQRYDWLRQ�DQG�WKH�NQRZOHGJH�WKDW�PDNHV�LQQRYDWLRQ�SRVVLEOH�KDYH�EHFRPH�LPSRUWDQW�
VRXUFHV� IRU� WKH� VXUYLYDO� DQG� VXVWDLQDELOLW\� RI� FRPSHWLWLYH� DGYDQWDJH� IRU� D� FRPSDQ\��
UHJLRQ�RU�VRFLHW\�

FRQVWLWXWHV� WKH�PDLQ� VRXUFH� RI� FRPSHWLWLYH� DGYDQWDJH� RI� RUJDQLVDWLRQV�� ,Q� DGGLWLRQ��
UHFRJQLWLRQ� RI� WKH� LPSRUWDQFH� RI� NQRZOHGJH� DV� D� VWUDWHJLF� UHVRXUFH� DQG� D� IDFWRU� RI�
VXVWDLQDEOH� FRPSHWLWLYH� DGYDQWDJH� LPSOLHV� D� FKDQJH� LQ� WKH� ZD\� RUJDQLVDWLRQV� DUH�
FRQFHLYHG�



QHFHVVDU\� WR� FRQWHPSODWH� WKH� UHODWLYH�� G\QDPLF� DQG� KXPDQLVWLF� GLPHQVLRQV� RI� WKH�

LW� GHSHQGV� RQ� WKH� VLWXDWLRQ�� G\QDPLF�� VLQFH� LWV� FUHDWLRQ� LV� EDVHG� RQ� G\QDPLF� VRFLDO�
LQWHUDFWLRQV�EHWZHHQ� LQGLYLGXDOV��JURXSV��RUJDQLVDWLRQV�DQG�VRFLHWLHV��DQG�KXPDQLVWLF�
VLQFH� LW� LV� HVVHQWLDOO\� UHODWHG� WR� KXPDQ� DFWLYLW\� DQG� URRWHG� LQ� WKH� YDOXH� V\VWHPV� RI�
SHRSOH��VXEMHFWLYH��

2Q�WKH�RWKHU�KDQG��ZH�PXVW�WDNH�LQWR�DFFRXQW�WKH�H[LVWHQFH�RI�WZR�EDVLF�W\SHV�RI�
NQRZOHGJH�� ([SOLFLW� NQRZOHGJH�� ZKLFK� FDQ� EH� H[SUHVVHG� LQ� D� IRUPDO� DQG� V\VWHPDWLF�
ODQJXDJH�DQG��WKHUHIRUH�� LV�SRVVLEOH�WR�SURFHVV��WUDQVPLW�DQG�VWRUH��7DFLW�NQRZOHGJH��
ZKLFK�KDV�FRJQLWLYH�HOHPHQWV��SDUDGLJPV��EHOLHIV�RU�SHUVSHFWLYHV�DQG�RWKHU�HOHPHQWV�

7KH�DUWLFXODWLRQ�RI� WDFLW�PHQWDO�PRGHOV� LV�DQ�HVVHQWLDO� IDFWRU� LQ� WKH�FUHDWLRQ�RI�QHZ�
NQRZOHGJH��%RWK�W\SHV�RI�NQRZOHGJH�DQG�WKHLU�LQWHUDFWLRQ�PXVW�EH�FRQVLGHUHG��VWDUWLQJ�
ZLWK�WKH�LQGLYLGXDO�DQG�DGYDQFLQJ�WR�LWV�H[WHQVLRQ�LQ�WKH�JURXS��RUJDQLVDWLRQDO�DQG�VRFLDO�
GLPHQVLRQ�

LV�LWV�DELOLW\�WR�EXLOG�QHZ�NQRZOHGJH�RQ�D�FRQWLQXRXV�EDVLV��,Q�WKLV�VHQVH��WKH�FUHDWLRQ�RI�
NQRZOHGJH�LV�FRQFHLYHG�DV�DQ�HQGOHVV�SURFHVV�WKDW�LV�FRQVWDQWO\�XSGDWHG�

.QRZOHGJH�PDQDJHPHQW�DV�D�SURFHVV�RI�JHQHUDWLQJ�FRPSHWLWLYH�DGYDQWDJHV

)XQGDPHQWDOO\��WKH�FHQWUDO�IDFWRU�LQ�WKH�QHZ�HFRQRP\�LV�WKDW�WKH�SURFHVV�RI�ZHDOWK�
FUHDWLRQ�EHFRPHV�NQRZOHGJH�DQG�RWKHU�LQWDQJLEOH�DVVHWV��FRQWDFWV��FUHDWLYLW\��LQQRYDWLRQ��
SRVLWLRQLQJ��DQG�RWKHUV���PXFK�PRUH�WKDQ�FDSLWDO��FDSLWDO�JRRGV�RU�RWKHU�SK\VLFDO�DVVHWV�
�$UJRWH��������

.QRZOHGJH�PDQDJHPHQW�LQYROYHV�WZR�UHOHYDQW�DVSHFWV��2Q�WKH�RQH�KDQG�WKH�LGHD�RI�
PDQDJHPHQW�LQGLFDWHV�LQ�VRPH�ZD\��WKH�RUJDQLVDWLRQ��WKH�SODQQLQJ��WKH�GLUHFWLRQ�DQG�
WKH�FRQWURO�RI�SURFHVVHV�WR�FRQIRUP�RU�WR�KDYH�FHUWDLQ�REMHFWLYHV��2Q�WKH�RWKHU�KDQG��
NQRZOHGJH�PDQLIHVWV� LWVHOI� LQ� DQ�RUJDQLVDWLRQ�� OLNH�DQ\�KXPDQ�EHLQJ��ZKLFK� UHFHLYHV�
LQIRUPDWLRQ� IURP�ERWK�RXWVLGH�DQG� LQVLGH�DQG�PXVW�PDNH�D�G\QDPLF�PDQDJHPHQW� WR�
FDSWXUH��SHUFHLYH�� UHFRJQLVH��RUJDQLVH�� VWRUH��DQDO\VH��HYDOXDWH�RU� LVVXH�D� UHVSRQVH��
EDVHG�RQ�DOO�WKDW�LQIRUPDWLRQ�DQG�HQFRPSDVVHG�LQ�WKH�WRWDO�LQIRUPDWLRQ�VWRUHG�VHHNLQJ�
DQ�RXWFRPH�

,Q�WKH�PDQDJHPHQW�RI�NQRZOHGJH��ZKDW�PDWWHUV�PRVW�LV�OHDUQLQJ��1RW�VXUSULVLQJO\��RQH�
RI�WKH�PRVW�VROLG�WUHQGV�GXULQJ�WKH�ODVW�GHFDGH�LQ�RUJDQLVDWLRQV�KDV�EHHQ�WKH�SURJUDPPHV�
RI�VWDII�WUDLQLQJ�DQG�RWKHU�SRVWXODWHV�WR�WHDP�OHDUQLQJ��0HGLQD�HW�DO���������

,Q� WKH� RUJDQLVDWLRQDO� VSKHUH�� KXPDQ� UHVRXUFHV� KDYH� EHHQ� YDOXHG� DV� VRPHWKLQJ�

LV�PRUH�LPSRUWDQW�WR�OHDUQ��VLQFH�WKLV�PHDQV�NQRZLQJ�WKH�NQRZOHGJH��WKDQ�SRVVHVVLQJ�D�



FROOHFWLRQ�RI�NQRZOHGJH�

$FFRUGLQJ� WR� 'UXFNHU� �������� LQ� RXU� WLPH� WKHUH� KDV� EHHQ� D� WUDQVIRUPDWLRQ� LQ� WKH�
FRQFHSWLRQ�RI�NQRZOHGJH��7KLV�KDV�FKDQJHG�IURP�D�VLWXDWLRQ�DSSOLFDEOH�WR�´EHLQJµ�WR�
DQRWKHU�DSSOLFDEOH�WR�́ GRLQJµ��WKDW�LV��D�VLWXDWLRQ�UHODWHG�WR�WKH�LQWHOOHFWXDO�GHYHORSPHQW�
RI�WKH�SHUVRQ�WR�DQRWKHU�DV�D� IDFWRU�RI�SURGXFWLRQ�EDVHG�RQ� LWV�XWLOLW\�� ,Q�WKLV�VHQVH��
NQRZOHGJH�EHFRPHV�DQ�LQVWUXPHQW�RU�PHDQV�WR�REWDLQ�UHVXOWV�DQG�V\VWHPLF�LQQRYDWLRQ�

HIIHFWLYH��7R�ZKLFK�KH�DGGV�WKDW�WKH�WDVN�RI�PDNLQJ�NQRZOHGJH�SURGXFWLYH�LV�D�WDVN�RI�
WKH�DGPLQLVWUDWLRQ��7KHUHIRUH��.0�LQYROYHV�LWV�FRQWLQXRXV�H[SORLWDWLRQ�WR�GHYHORS�QHZ�
DQG�GLIIHUHQW�SURFHVVHV�DQG�SURGXFWV�ZLWKLQ�RUJDQLVDWLRQV��+H�DGGV�WKDW�RUJDQLVDWLRQV�
PXVW�LQFRUSRUDWH�WKUHH�V\VWHPLF�SUDFWLFHV�LQ�NQRZOHGJH�PDQDJHPHQW��

� FRQWLQXRXVO\�LPSURYH�SURFHVVHV�DQG�SURGXFWV�

� OHDUQLQJ�WR�H[SORLW�VXFFHVV�

� OHDUQLQJ�WR�LQQRYDWH�

,QWHOOHFWXDO�FDSLWDO

7KH� HIIRUWV� EHLQJ�PDGH��PDLQO\� LQ� WKH� EXVLQHVV� VHFWRU�� WR� GHYHORS� D�PHWKRGRORJ\�
FDSDEOH�RI�H[SUHVVLQJ�WKH�YDOXH�RI�WKH�LQWDQJLEOH�DVVHWV�RI�D�FRPSDQ\�DUH�KHWHURJHQHRXV�
DQG�GLVSHUVHG��$� UHYLHZ�RI� WKH�PDLQ�DXWKRUV�GHGLFDWHG� WR� WKH�FRQFHSWXDOLVDWLRQ�DQG�
PHDVXUHPHQW�RI� LQWHOOHFWXDO�FDSLWDO�JLYHV�DQ� LGHD�RI�WKH�GLYHUVLW\�DQG�PXOWLSOLFLW\�RI�
HIIRUWV�WKDW�DUH�WDNLQJ�SODFH�DW�WKH�SUHVHQW�WLPH��7KLV�LV�ZK\��RQFH�DJDLQ��WKH�SUREOHP�

� LQWHOOHFWXDO�FDSLWDO�FRQVLVWV�RI�LQWDQJLEOH�DVVHWV�

� LQWDQJLEOH�DVVHWV�WKDW�PDNH�XS� LQWHOOHFWXDO�FDSLWDO�DUH�´RZQHGµ�E\�WKH�FRPSDQ\��
SRVVHVV� WKH� DELOLW\� WR� JHQHUDWH� ZHDOWK� IRU� WKH� FRPSDQ\�� FRQWDLQ� WKH� H[LVWLQJ�
NQRZOHGJH�LQ�WKH�FRPSDQ\�

� PRVW�DXWKRUV�LGHQWLI\�WKUHH�DUHDV�ZKHUH�LQWDQJLEOH�DVVHWV�WKDW�DUH�UHOHYDQW�WR�ZHDOWK�
JHQHUDWLRQ�DUH�WR�EH�IRXQG�RU�ZLOO�UHVLGH��LQ�SHRSOH��LQ�RUJDQLVDWLRQDO�V\VWHPV�DQG�

ORFDWHG�LQ�HDFK�RI�WKHVH�DUHDV�ZRXOG�JHQHUDWH�ZKDW�KDV�EHHQ�UHIHUUHG�WR�DV�´KXPDQ�
FDSLWDOµ��´RUJDQLVDWLRQDO�FDSLWDOµ�DQG�´UHODWLRQDO�FDSLWDOµ��UHVSHFWLYHO\�

2WKHU�FRQVLGHUDWLRQV�VKRXOG�EH�PDGH�RQ�WKH�FRQFHSW�RI�LQWHOOHFWXDO�FDSLWDO��HVSHFLDOO\�
ZLWK� UHJDUG� WR� WKH� UHODWLRQVKLS� EHWZHHQ� LQIRUPDWLRQ� DQG� PDQDJHPHQW�� 2Q� WKH� RQH�

WKH� WHUP� NQRZOHGJH� ZLWK� WKH� WHUP� FRPSHWHQFH� �WHFKQRORJLFDO�� RUJDQLVDWLRQDO� DQG�
KXPDQ� FRPSHWHQFLHV��� WKXV� HVWDEOLVKLQJ� LQIRUPDWLRQ�PDQDJHPHQW� UHODWLRQVKLSV� ZLWK�



VWUDWHJLF�PDQDJHPHQW�E\�HVVHQWLDO�FRPSHWHQFLHV��2Q�WKH�RWKHU�KDQG��WKHUH�LV�D�PDUNHG�
WHQGHQF\� WR� XQGHUVWDQG� WKDW�� WR� WKH� H[WHQW� WKDW� LQWHOOHFWXDO� FDSLWDO� JLYHV� YDOXH� WR�
H[LVWLQJ�NQRZOHGJH�LQ�WKH�FRPSDQ\��LW�LV�D�PHWKRG�RI�PHDVXUHPHQW�DQG�HYDOXDWLRQ�WKDW�
LV�FRPSOHPHQWDU\�DQG�QHFHVVDU\�IRU�NQRZOHGJH�PDQDJHPHQW�

'HVLJQLQJ�D�PRGHO�RI�NQRZOHGJH�PDQDJHPHQW�DQG�PHDVXUHPHQW�RI�LQWHOOHFWXDO�FDSLWDO�

GLVDJJUHJDWLQJ�RU�VHSDUDWLQJ�HDFK�WDQJLEOH�DQG�LQWDQJLEOH�YDULDEOH��WDNLQJ�LQWR�DFFRXQW�
WKH�VWUDWHJLF�IDFWRUV�RI�WKH�RUJDQLVDWLRQ��JRDOV��WDUJHWV�DQG�LQGLFDWRUV��

3/(�Y������VRIWZDUH��WKH�SHUIRUPDQFH�RI�WKH�SURSRVHG�PRGHO�RI�NQRZOHGJH�PDQDJHPHQW�
DQG�PHDVXUHPHQW�RI�LQWHOOHFWXDO�FDSLWDO�FRXOG�EH�HYDOXDWHG�ZLWK�UHDO�GDWD��LQ�DGGLWLRQ�WR�

RI�WKH�VWUDWHJLF�REMHFWLYHV�RI�WKH�%%9$�&RORPELD�RUJDQLVDWLRQ��ZKLFK�LV�IRFXVVHG�RQ�WKH�

,Q� RUGHU� WR� REWDLQ� WKLV� UHSUHVHQWDWLRQ�� IRXU� PDLQ� HOHPHQWV� ZHUH� FRQVLGHUHG�� WKH�
LPSDFW�RI�.0�RQ�WKH�UHVXOWV��WKH�FRQWULEXWLRQ�RI�.0�WR�WKH�FOLHQW��GHYHORSPHQW�SURFHVVHV�
DQG�NQRZOHGJH�JURZWK��$OLJQLQJ�WKH�REMHFWLYHV�RI�WKHVH�IRXU�SHUVSHFWLYHV�ZDV�WKH�NH\�WR�
FUHDWLQJ�YDOXH��DQG��WKHUHIRUH��D�IRFXVVHG�DQG�LQWHUQDOO\�FRQVLVWHQW�VWUDWHJ\��

7KH�HPSLULFDO�VWXG\�RI�WKH�UHVHDUFK�ZDV�PDGH�EDVHG�RQ�WKH�VHOHFWLRQ�RI�WKH�&RPPHUFLDO�

IRU�WKHVH�ZHUH�FROOHFWHG�WKURXJK�FRQGXFWLQJ�WZR�GLUHFW�VXUYH\V��FDUULHG�RXW�WKURXJK�WKH�

UHVSRQVHV�ZHUH�REWDLQHG��7KH�FRUUHVSRQGLQJ�GDWD�VKHHW�LV�VKRZQ�LQ�7DEOH����

hŶŝǀĞƌƐĞ�ĂŶĚ�ĨŝĞůĚ�
ŽĨ�ƐƚƵĚǇ

EĞƚǁŽƌŬ�ŽĨ��ŽŵŵĞƌĐŝĂů��ĂŶŬŝŶŐ�KĨĨŝĐĞƐ�ďĞůŽŶŐŝŶŐ�ƚŽ�ƚŚĞ�dĞƌƌŝƚŽƌŝĂů�
�ŽŐŽƚĂ�EŽƌƚĞ�ŝŶ���s���ŽůŽŵďŝĂ͘

^ĂŵƉůĞ�ƐŝǌĞ ϭϬϬй�ƉůĂŶƚ�ŽĨĨŝĐŝĂůƐ

DĞƚŚŽĚ�ŽĨ�
ŽďƚĂŝŶŝŶŐ�ƚŚĞ�
ŝŶĨŽƌŵĂƚŝŽŶ

^ƵƌǀĞǇ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƉƌŽĨŝůĞ�ŽĨ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ŵĂŶĂŐĞŵĞŶƚ ĂŶĚ�
ŝŶƚĞƌǀŝĞǁ�ǁŝƚŚ�ƚŚĞ�ŬĞǇ�ƉĞŽƉůĞ�ǁŝƚŚŝŶ�ƚŚĞ�ŽƌŐĂŶŝƐĂƚŝŽŶ�ƚŽ�ŽďƚĂŝŶ�ĚĂƚĂ�
ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ŝŶĚŝĐĂƚŽƌƐ͘

�ĂƚĂ�ƚƌĞĂƚŵĞŶƚ
^ƚĂƚŝƐƚŝĐĂů�ƐŽĨƚǁĂƌĞ�^W^^�ϭϮ͕�ĚĞƐĐƌŝƉƚŝǀĞ�ĂŶĚ�ĨĂĐƚŽƌŝĂů�ĂŶĂůǇƐŝƐ͘�
sĞŶƐŝŵ�W>��ǀ͘�ϲ͘ϰ͘

�ĂƚĞ�ŽĨ�ĨŝĞůĚ�ǁŽƌŬ &ĞďƌƵĂƌǇ�ƚŽ�EŽǀĞŵďĞƌ�ϮϬϭϱ͘

6RXUFH��'HYLVHG�E\�DXWKRUV



7KH�REMHFWLYH�RI�WKH�SUHVHQW�DQDO\VLV�ZDV�WR�YHULI\�WKH�YDOLGLW\�RI�WKH�PRGHO��7KH�ZRUN�

DQG�DV�WKH�IXQGDPHQWDO�QXFOHXV�RI�WKH�HPSLULFDO�DQDO\VLV��WKH�HYDOXDWLRQ�RI�WKH�SURSRVHG�
PRGHO�ZDV�DSSOLHG�WKURXJK�WKH�VLPXODWLRQ�ZLWK�WKH�WRRO�%6&�DQG�WKH�G\QDPLFV�RI�V\VWHPV��
7KLV�ZDV�LQ�RUGHU�WR�YHULI\�WKH�WUXWKIXOQHVV�RI�WKH�SURSRVHG�FDXVH�HIIHFW�UHODWLRQVKLSV�
EHWZHHQ�WKH�GLIIHUHQW�VWUDWHJLHV�WKDW�FRPSRVH�HDFK�D[LV�RI�WKH�PRGHO��)LJXUH����

,Q�JHQHUDO�WHUPV��WKH�GHVFULSWLYH�DQDO\VLV�VRXJKW�WR�HVWDEOLVK�WKH�FKDUDFWHULVWLFV�RI�

DQDO\VLV�XVLQJ�WKH�PD[LPXP�OLNHOLKRRG�PHWKRG��WKH�LQLWLDO�DPRXQW�RI�LQIRUPDWLRQ�ZDV�
UHGXFHG�WR�PDNH�D�EHWWHU�H[SORUDWLRQ�RI�WKH�VHW�RI�IDFWRUV�UHSUHVHQWDWLYH�RI�WKH�GLIIHUHQW�
D[HV�RI�WKH�PRGHO��%RWK�DQDO\VHV�KHOSHG�WR�PDNH�DQ�LQLWLDO�HYDOXDWLRQ�RI�WKH�.0�LQ�WKH�

DQG�WKH�FRQVLGHUDWLRQ�RI�WKH�YDULDEOHV�PRVW�LPSRUWDQW�IRU�WKH�HPSLULFDO�DQDO\VLV��7KH�
HYDOXDWLRQ� RI� WKH� .0�ZDV� UHVSRQVLEOH� IRU� HVWDEOLVKLQJ� WKH� UHODWLRQVKLSV� EHWZHHQ� WKH�

V\VWHP�RI�LQGLFDWRUV��7KLV�DQDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VWUDWHJLHV�DQG�WKH�

0RGHO� RI� NQRZOHGJH� PDQDJHPHQW� DQG� LQWHOOHFWXDO� FDSLWDO� PHDVXUHPHQW� LQ�
VHUYLFH�FRPSDQLHV

EHORQJLQJ� WR� WKH�1RUWKHUQ�7HUULWRU\� LQ�%%9$�&RORPELD�� ,W� DOVR� LQWHJUDWHV�HDFK�RI� WKH�
VWDJHV�WKURXJK�ZKLFK�LW�FURVVHV�WKH�RUJDQLVDWLRQDO�NQRZOHGJH�DQG�LWV�LQWHUDFWLRQ�ZLWK�
WKH�FOLHQWV��VR�WKDW�WKH�UHVXOWV�RI�WKH�NQRZOHGJH�PDQDJHPHQW�FDQ�EH�HYDOXDWHG�LQ�WKH�

FRQWULEXWHV�WR�LQFUHDVLQJ�WKH�NQRZOHGJH�DVVHWV�WKURXJK�LWV�PDQDJHPHQW�

7KH�PRGHO�RI�.0�DQG�PHDVXUHPHQW�RI�LQWHOOHFWXDO�FDSLWDO�GHYHORSHG�IRU�WKH�QHWZRUN�

�)DMDUGR���������LV�FRQVWLWXWHG�RI�IRXU�IXQGDPHQWDO�QRGHV�RU�D[LV��NQRZOHGJH�JURZWK��
NQRZOHGJH�GHYHORSPHQW��FXVWRPHU�FRQWULEXWLRQ�� LPSDFW� LQ� WKH� UHVXOWV�DQG� LQGLFDWRUV�
RI�WKH�PRGHO��7KHVH�DUH�DOO�UHODWHG�WR�HDFK�RWKHU�EXW�ZLWK�LQGHSHQGHQW�IXQFWLRQV��7KH�
FRQFHSWXDO�PRGHO�LV�VKRZQ�LQ�WKH�IROORZLQJ�)LJXUH���



6RXUFH��'HYLVHG�E\�DXWKRUV

DSSOLFDWLRQ� RI� NQRZOHGJH� DQG� XSGDWLQJ�� WUDQVIHU� DQG�PHDVXUHPHQW� RI� NQRZOHGJH�� ,Q�
DGGLWLRQ�� WKLV� QRGH� LV� VXSSRUWHG� E\� DQ� LQWHUQDO� SODWIRUP� LQWHJUDWHG� E\� FXOWXUH� DQG�
OHDGHUVKLS�� WHDPV�RU� FRPPXQLWLHV�RI�SUDFWLFHV�� FRUSRUDWH�PHPRULHV�DQG� LQIRUPDWLRQ�
DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7V��

7KH� VHFRQG�D[LV� LV� FDOOHG� NQRZOHGJH�GHYHORSPHQW��7KLV� LV� LQWHJUDWHG�E\� WKH�EDVLF�

PDQDJHPHQW�

D[HV�DQG�HYDOXDWHV� WKH� VWUDWHJ\�RI�%%9$�&RORPELD� IRU� LWV� FXVWRPHUV� LQ� WKH� IROORZLQJ�

7KH�IRXUWK�D[LV�LV�FDOOHG�LPSDFW�RQ�UHVXOWV�DQG�LV�EDVHG�RQ�WZR�DSSURDFKHV��JURZWK�DQG�
SURGXFWLYLW\��7KLV�PDNHV�LW�SRVVLEOH�WR�PHDVXUH�WKH�FRQWULEXWLRQ�RI�.0�WR�WKH�FRPPHUFLDO�

)LQDOO\�� WKH� LQGLFDWRUV�RI� WKH�PRGHO�FRQVWLWXWH� WKH�XQLW�RI�PHDVXUH�RI�HDFK�RI� WKH�
SUHYLRXV� D[HV� RU� QRGHV�� DQG� GHWHUPLQHV� LI� WKH� .0� DIIHFWV� RU� QRW� WKH� UHVXOWV� RI� WKH�



NQRZOHGJH�LQ�WKH�EUDQFK�QHWZRUN��)LJXUH�����

6RXUFH��'HYLVHG�E\�DXWKRUV

/LNHZLVH�� WKH�PRVW�XVHG� VWUDWHJ\� WR� WUDQVIHU� NQRZOHGJH�ZDV� WKH� VRFLDOLVDWLRQ� WKDW�
LQYROYHV� VKDULQJ� H[SHULHQFHV�� PHQWDO� PRGHOV�� WHFKQLFDO� VNLOOV� WKURXJK� ODQJXDJH��

VKDUHG�H[SHULHQFH��)LJXUH�����)URP�WKLV�SRLQW�QHZ�H[SOLFLW�NQRZOHGJH�LV�FUHDWHG�IURP�
WKH�H[LVWLQJ�NQRZOHGJH�

2Q� WKH� WUDQVIHU� RI� NQRZOHGJH�� D� JDS�ZDV� IRXQG�EHWZHHQ� WKH� WUDLQLQJ�RIIHUHG�DQG�



�7UDQVPLW�NQRZOHGJH�

6RXUFH��'HYLVHG�E\�DXWKRUV

&RORPELD

7KH�UHVXOWV�RI�WKH�VHFRQG�SDUW�RI�WKH�LQLWLDO�HYDOXDWLRQ�RI�WKH�.0��WKH�IDFWRU�DQDO\VLV��
DOORZHG�WKH�UHGXFWLRQ�RI�WKH�YDULDEOHV�RI�WKH�VXUYH\�XVHG�WR�DVVHVV�WKH�SHUFHSWLRQ�RI�WKH�

LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7V������GHYHORSPHQW�RI�WHDPZRUN�DQG�

VWRUDJH�DQG�SURWHFWLRQ�RI�NQRZOHGJH�����FUHDWLRQ�RI�NQRZOHGJH����� UHPXQHUDWLRQ�����

SDUWLFLSDWLRQ�LQ�GHFLVLRQV��

&RORPELD

7KH� SXUSRVH� RI� WKH� HYDOXDWLRQ� RI� WKH� VWUDWHJLHV� �REMHFWLYHV� DQG� LQGLFDWRUV�� RI� .0�

RI�WKH�LQWHUQDO�VXSSRUW�IRU�JURZWK�DQG�NQRZOHGJH�GHYHORSPHQW�SURFHVV��FRQWULEXWLRQ�RI�
.0�WR�WKH�FOLHQW��DQG�WKH�LPSDFW�RI�.0�RQ�UHVXOWV��UHVXOWV�RI�WKH�SHUIRUPDQFH�RI�WKH�

RI�V\VWHPV��

7KH�REMHFWLYHV�RI�WKH�IRXU�VWDJHV�RI�WKH�PHDVXUHPHQW�V\VWHP�ZHUH�HVWDEOLVKHG��7DEOH�
���� LQWHUQDO� VXSSRUW�� NQRZOHGJH� JURZWK� DQG� NQRZOHGJH� GHYHORSPHQW� SURFHVVHV� DQG�
H[WHUQDO�VXSSRUW��FRQWULEXWLRQ�RI�NQRZOHGJH�PDQDJHPHQW�WR�WKH�FOLHQW��DQG�LPSDFW�RI�
NQRZOHGJH�PDQDJHPHQW�LQ�WKH�FRPPHUFLDO�UHVXOWV�



6RXUFH��'HYLVHG�E\�DXWKRUV

7KH�VLPXODWLRQ�RI�WKH�SUHVHQW�PRGHO��)LJXUH����DQDO\VHG�WZR�VFHQDULRV�����ZLWKRXW�.0�
SUDFWLFHV��DQG����ZLWK�.0�SUDFWLFHV��

,QLWLDOO\�� WKH� 3URMHFWV� LQ� ([HFXWLRQ� YDULDEOH� �)LJXUH� ���� SUHVHQWV� D� YHU\� VLPLODU�

SUDFWLFH�RI�VWUDWHJLF�DQG�IXQFWLRQDO�PDQDJHPHQW�RI�NQRZOHGJH�EHJLQV�WR�PDWXUH�ZLWKLQ�

DQG�LQLWLDWLYHV�WKDW�ZLOO�XOWLPDWHO\�LPSURYH�DQG�RSWLPLVH�WKH�FXVWRPHU�VHUYLFH�SURFHVV��

�ǆŝƐ ^ƵƉƉŽƌƚ KďũĞĐƚŝǀĞƐ

<ŶŽǁůĞĚŐĞ�ŐƌŽǁƚŚ /ŶƚĞƌŶĂů /ŶĐƌĞĂƐĞ�ŬŶŽǁůĞĚŐĞ�ĐƌĞĂƚŝŽŶ
WƌŽŵŽƚĞ�ƚŚĞ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ĂĐƋƵŝƐŝƚŝŽŶ�ŽĨ�
ŬŶŽǁůĞĚŐĞ
�ŶŚĂŶĐĞ�ƚŚĞ�ƉƌŽƚĞĐƚŝŽŶ�ŽĨ�ŬŶŽǁůĞĚŐĞ
/ŶĐƌĞĂƐĞ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�ŬŶŽǁůĞĚŐĞ
�ŶƐƵƌĞ�ƚƌĂŶƐĨĞƌ�ŽĨ�ŬŶŽǁůĞĚŐĞ
DĞĂƐƵƌŝŶŐ�ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ�ŬŶŽǁůĞĚŐĞ

<ŶŽǁůĞĚŐĞ�ĚĞǀĞůŽƉŵĞŶƚ /ŶƚĞƌŶĂů WƌŽũĞĐƚƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƉƌŽĚƵĐƚƐ�ĂŶĚͬŽƌ�ƐĞƌǀŝĐĞƐ
/ŵƉƌŽǀĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƐĞƌǀŝĐĞ
/ŵƉƌŽǀĞ�ĐƵƐƚŽŵĞƌ�ƐĞƌǀŝĐĞ�ƉƌŽĐĞƐƐĞƐ

�ŽŶƚƌŝďƵƚŝŽŶ�ŽĨ�
ŬŶŽǁůĞĚŐĞ�ŵĂŶĂŐĞŵĞŶƚ�
ƚŽ�ƚŚĞ�ĐůŝĞŶƚ

�ǆƚĞƌŶĂů /ŶĐƌĞĂƐĞ�ƐĂůĞƐ�ǀŽůƵŵĞ
/ŶĐƌĞĂƐĞ�ĐƵƐƚŽŵĞƌ�ƐĂƚŝƐĨĂĐƚŝŽŶ
/ŶĐƌĞĂƐĞ�ĐƵƐƚŽŵĞƌ�ůŽǇĂůƚǇ

/ŵƉĂĐƚ�ŽĨ�ŬŶŽǁůĞĚŐĞ�
ŵĂŶĂŐĞŵĞŶƚ�ŽŶ�ďƵƐŝŶĞƐƐ�
ƌĞƐƵůƚƐ

�ǆƚĞƌŶĂů /ŶĐƌĞĂƐĞ�ƉƌŽĨŝƚĂďŝůŝƚǇ



� )ORZ� GLDJUDP� DQG� OHYHOV� LQ� WKH� PRGHO� RI� NQRZOHGJH� PDQDJHPHQW� DQG�

6RXUFH��'HYLVHG�E\�DXWKRUV

3URMHFWV�LQ�H[HFXWLRQ�YDULDEOH�LQ�WKH�PRGHO�RI�NQRZOHGJH�PDQDJHPHQW�DQG�

6RXUFH��'HYLVHG�E\�DXWKRUV



$V�IRU�WKH�&OLHQWV�YDULDEOH��)LJXUH�����WKLV�LQGLFDWHV�D�PXFK�IDVWHU�JURZWK�ZLWK�SUDFWLFHV�
RI� VWUDWHJLF�DQG�IXQFWLRQDO�PDQDJHPHQW�RI�NQRZOHGJH�WKDQ�SUHYLRXVO\��7KLV�ZDV�DV�D�
UHVXOW�RI�WKH�LQLWLDWLYHV�RI�LPSURYHPHQW�DQG�RSWLPLVDWLRQ�RI�WKH�SURFHVV�RI�VHUYLFH�WR�WKH�

RUJDQLVDWLRQ�ZKHQ��DV�D�UHVXOW�RI�WKHLU�LPSOHPHQWDWLRQ��WKH\�DUH�OR\DO�WR�FXVWRPHUV�DQG�

&OLHQWV� YDULDEOH� LQ� WKH�PRGHO� RI� NQRZOHGJH�PDQDJHPHQW� DQG� LQWHOOHFWXDO�

6RXUFH��'HYLVHG�E\�DXWKRUV

EHKDYLRXU�XQGHU�WKH�VFHQDULR�ZLWK�SUDFWLFHV�RI�VWUDWHJLF�DQG�IXQFWLRQDO�PDQDJHPHQW�RI�
NQRZOHGJH��7KLV�DOORZV�XV�WR�FRUURERUDWH�WKH�K\SRWKHVLV�RI�WKH�SUHVHQW�LQYHVWLJDWLRQ��

VWUXFWXUHG�� RUJDQLVHG� DQG� FRQWUROOHG� PDQQHU�� LW� FRXOG� DOORZ� WKH� GHYHORSPHQW� RI�
RUJDQLVDWLRQDO�FDSDFLWLHV�WKDW�ZRXOG�FRQWULEXWH�WR�WKH�LPSURYHPHQW�LQ�WKH�FRPPHUFLDO�
UHVXOWV�RI�WKHVH�EXVLQHVV�XQLWV�



�8WLOLWLHV� YDULDEOH� LQ� WKH�PRGHO�RI� NQRZOHGJH�PDQDJHPHQW�DQG� LQWHOOHFWXDO�

6RXUFH��'HYLVHG�E\�DXWKRUV

7KH� HPSLULFDO� VWXG\� DOORZHG� XV� WR� FKDUDFWHULVH� WKH� ZD\� LQ� ZKLFK� NQRZOHGJH� DQG�

1RUWKHUQ�7HUULWRU\�LQ�%%9$�&RORPELD��WR�DQDO\VH�WKH�GHWHUPLQDQW�IDFWRUV�UHODWHG�WR�.0�
DQG�,&��DQG�WR�GHWHUPLQH�WKH�H[LVWLQJ�FDXVDO�UHODWLRQVKLSV�EHWZHHQ�.0�DQG�,&�ZLWK�WKH�
FRQWULEXWLRQ�LQ�WKH�EXVLQHVV�UHVXOWV�RI�WKH�EXVLQHVV�XQLWV�

7KH�DSSOLFDWLRQ�RI�WKH�PHWKRGRORJ\�FDUULHG�RXW�LQ�WKH�SUHVHQW�LQYHVWLJDWLRQ�DV�WKH�

WKH�YDOLGDWLRQ�RI�WKH�PRGHO�WKURXJK�VWDWLVWLFDO�PHDQV�DQG�WKH�LQWHJUDWLRQ�RI�WKH�WRROV�
EHWZHHQ�%6&�DQG�G\QDPLF�EDODQFHG�VFRUHFDUG�WR�HYDOXDWH�WKHLU�SHUIRUPDQFH��DOORZHG�
XV�WR�GHPRQVWUDWH�WKDW�WKH�SUDFWLFHV�RI�.0��WRJHWKHU�ZLWK�WKH�SURSRVHG�LQGLFDWRUV�IRU�
WKH�PHDVXUHPHQW�RI�LQWHOOHFWXDO�FDSLWDO��KHOS�WR�PDQDJH�WKH�PRVW�LPSRUWDQW�DVVHW�LQ�DQ\�
RUJDQLVDWLRQ��DQG�WKDW�KDV�D�UHODWLRQVKLS�ZLWK�WKH�LQFUHDVH�RI�WKH�FRPPHUFLDO�UHVXOWV�

)LQDOO\��WKH�QRYHOW\�RI�WKH�PRGHO�LV�WKH�LQFRUSRUDWLRQ�RI�WKH�SURSRVHG�LQGLFDWRUV�IRU�
WKH�PHDVXUHPHQW�RI�LQWHOOHFWXDO�FDSLWDO��7KLV�HVWDEOLVKHV�WKH�UHODWLRQVKLS�RI�WKHVH�QHZ�
LQGLFDWRUV� RI� NQRZOHGJH� ZLWK� WKH� WUDGLWLRQDO� LQGLFDWRUV� RI� PDQDJHPHQW� RI� WKH� FRUH�

V\VWHPV�G\QDPLFV�LQ�WKH�DQDO\VLV�RI�WKH�PHGLXP�WHUP�HIIHFWV�RI�WKH�FRQWULEXWLRQ�RI�.0�

XVHIXO�WRRO�DQG�SRZHUIXO�VXSSRUW�IRU�GHFLVLRQ�PDNLQJ�LQ�FKDQJLQJ�HQYLURQPHQWV�



$UJRWH��/����������.QRZOHGJH�7UDQVIHU�DQG�2UJDQL]DWLRQDO�/HDUQLQJ��7KH�:LOH\�
%ODFNZHOO�+DQGERRN�RI�WKH�3V\FKRORJ\�RI�7UDLQLQJ��'HYHORSPHQW��DQG�3HUIRUPDQFH�
,PSURYHPHQW��SS����������

'UXNHU��3�)����������7KH�7KHRU\�RI�WKH�%XVLQHVV��+DUYDUG�%XVLQHVV�5HYLHZ��9RO������1R��
���SS����������:DWHUWRZQ��0DVVDFKXVHWWV�

)DMDUGR��(����������'LVHxR�GH�XQ�PRGHOR�SDUD�OD�JHVWLyQ�GHO�FRQRFLPLHQWR�\�PHGLFLyQ�

HVLV�GH�PDHVWULD��8QLYHUVLGDG�'LVWULWDO�

0HGLQD�*DUFLD��9�+���0DODJyQ��-�$�*��DQG�/LEHURQD��'����������.QRZOHGJH�PDQDJHPHQW�

,QWHUQDWLRQDO�&RQIHUHQFH�RQ�.QRZOHGJH�0DQDJHPHQW�LQ�2UJDQL]DWLRQV��SS���������
6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ

2(&'���������0HGLFLyQ�GH�OD�JHVWLyQ�GH�FRQRFLPLHQWRV�HQ�ODV�HPSUHVDV��3ULPHURV�
UHVXOWDGRV�$YDLODEOH�DW��KWWS���ZZZ�RHFG�LOLEUDU\�RUJ�GRFVHUYHU�GRZQORDG�
IXOOWH[W��������H��

6HQJH��3����������/D�TXLQWD�GLVFLSOLQD��FRPR�LPSXOVDU�HO�DSUHQGL]DMH�HQ�OD�RUJDQL]DFLyQ�
LQWHOLJHQWH��3XEOLFDFLyQ��%DUFHORQD��(GLWRULDO�*UDQLFD�

�7RZDUGV�2UJDQL]DWLRQDO�.QRZOHGJH��3DOJUDYH�0DFPLOODQ��
SS���������

� KDV� D� 3K'�GHJUHH� LQ� &RPSXWHU� (QJLQHHULQJ�

LQ� &RPSXWHU� 6FLHQFH� IURP� WKH� 3ROLWpFQLFD� 8QLYHUVLW\� RI� 0DGULG�� 6SDLQ�� D�
6SHFLDOLVW� LQ�0DUNHWLQJ�IURP�WKH�5RVDULR�8QLYHUVLW\�DQG�6\VWHPV�(QJLQHHULQJ�
RI� WKH� 'LVWULWDO� 8QLYHUVLW\� ´)UDQFLVFR� -RVp� GH� &DOGDVµ� RI� &RORPELD�� +H� LV�
FXUUHQWO\�D�UHVHDUFKHU�DQG�VHQLRU�OHFWXUHU�DW�WKH�)DFXOW\�RI�(QJLQHHULQJ�DW�WKH�

LV�([WHQVLRQ�'LUHFWRU�RI�WKH�(QJLQHHULQJ�)DFXOW\��+LV�DUHD�RI�ZRUN�DQG�UHVHDUFK�
LV�NQRZOHGJH�PDQDJHPHQW�DQG�VRIWZDUH�HQJLQHHULQJ��

ZLWK�DQ�HPSKDVLV�RQ�2UJDQL]DWLRQDO�0DQDJHPHQW�DQG�6SHFLDOLVW�LQ�3URGXFWLRQ�
(QJLQHHULQJ�RI�WKH�'LVWULWDO�8QLYHUVLW\�´)UDQFLVFR�-RVp�GH�&DOGDVµ�RI�&RORPELD��
KH�JUDGXDWHG�LQ�,QGXVWULDO�(QJLQHHULQJ�IURP�WKH�VDPH�XQLYHUVLW\��+H�LV�FXUUHQWO\�
6FUXP�0DVWHU�LQ�%%9$�&RORPELD��



&RPPXQLFDWLRQ�� (WKQLF� HGXFDWLRQ� DQG� &XOWXUDO� 'LYHUVLW\� IURP� WKH� 'LVWULFW�
8QLYHUVLW\�´)UDQFLVFR�-RVp�GH�&DOGDVµ�RI�&RORPELD��DQG�JUDGXDWHG� LQ�6RFLDO�

FXUUHQWO\�DQ�LQGHSHQGHQW�FRQVXOWDQW�LQ�WKH�HQYLURQPHQW��


