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&KXWLNRUQ�3UXQJNLDW���.DUXQ�3UDWRRP���DQG�6DUDQ\D�5DNVRQJ�

$EVWUDFW� �$V� WKH� SULPDU\� FRQVWUXFWLYH� VWUDWHJLF� DGYDQWDJH� IRU� DQ� RUJDQL]DWLRQ�� VLJQLILFDQW�
REVHUYDWLRQV�KDYH�EHHQ� ORJJHG�UHFHQWO\� IRU�RUJDQL]DWLRQDO�NQRZOHGJH�DV� WKH�PRVW�YDOXDEOH�
VWUDWHJLF�DVVHW�IRU�DQ�RUJDQL]DWLRQ� �7KLV�LV�OLNHO\�WR�HQFRXUDJH�FUHDWLYH�QHZ�LGHDV�OHDGLQJ�WR�
SHUIRUPDQFH� �$OWKRXJK�WKH�UHODWLRQVKLS�EHWZHHQ�RUJDQL]DWLRQDO�NQRZOHGJH�DQG�SHUIRUPDQFH�
KDV�EHHQ�ZHOO�GRFXPHQWHG�E\ HDUOLHU�VWXGLHV��D�UHYLHZ�RI�SUHYLRXV�OLWHUDWXUH�UHYHDOV�WKDW�WKHUH�
DUH� IHZ� VWXGLHV� RQ� WKH� GLPHQVLRQV� RI� RUJDQL]DWLRQDO� NQRZOHGJH� YLHZHG� LQ� WHUPV� RI� LWV�
FRQVLGHUDWLRQ�DV�D�VWUDWHJLF�DVVHW��7KHUHIRUH��WKLV�UHVHDUFK�DLPV�WR�LQYHVWLJDWH�WKH�UHODWLRQVKLSV�
EHWZHHQ�HDFK�GLPHQVLRQ�RI�VWUDWHJLF�RUJDQL]DWLRQDO�NQRZOHGJH�RULHQWDWLRQ��62.2� ��DQG�LWV�
LPSDFW� WRZDUGV� WKH� FRQVHTXHQFH� YDULDEOHV� �RUJDQL]DWLRQDO� FUHDWLYLW\�� QHZ� LGHD�JHQHUDWLRQ��
RUJDQL]DWLRQDO�LQQRYDWLRQ��EXVLQHVV�FRPSHWLWLYHQHVV�DQG�ILUP�SHUIRUPDQFH���7KH�TXHVWLRQQDLUH�
VXUYH\� PHWKRG� LV� XVHG� WR� FROOHFW� WKH� GDWD� IURP� WKH� PDQDJLQJ� GLUHFWRUV� RU� PDQDJHPHQW�
SDUWQHUVKLS� RI� ���� EHYHUDJH� EXVLQHVVHV� LQ� 7KDLODQG� �5HJUHVVLRQ� UHVXOWV� LQGLFDWH� WKDW� RQH�
GLPHQVLRQ� RI� 62.2� � GHFLVLRQ�PDNLQJ� VNLOOV� HPSKDVLV� � LV� SRVLWLYHO\� UHODWHG� WR� DOO� RI� WKH�
FRQVHTXHQFH� YDULDEOHV� �+RZHYHU�� HDFK� GLPHQVLRQ� RI� 62.2� � HPSKDVLV� EXVLQHVV� RSHUDWLRQ�
XQGHUVWDQGLQJ� IRFXV�� PDQDJHULDO� LQIRUPDWLRQ� DZDUHQHVV�� RUJDQL]DWLRQDO� H[SHULHQFH�
XVHIXOQHVV�� DQG� HQYLURQPHQWDO� HGXFDWLRQ� G\QDPLVP� � KDV� SDUWLDOO\� GLUHFW� HIIHFWV� RQ� WKH�
FRQVHTXHQFH�YDULDEOHV�RI�62.2� �7KH�FRQWULEXWLRQV�DQG�VXJJHVWLRQV�IRU�IXUWKHU�UHVHDUFK�DUH�
DOVR�SURYLGHG�

.H\ZRUGV� �6WUDWHJLF�2UJDQL]DWLRQDO�.QRZOHGJH�2ULHQWDWLRQ��2UJDQL]DWLRQDO�&UHDWLYLW\��1HZ�
,GHD�*HQHUDWLRQ��2UJDQL]DWLRQDO�,QQRYDWLRQ��%XVLQHVV�&RPSHWLWLYHQHVV��)LUP�3HUIRUPDQFH

�� ,QWURGXFWLRQ
7KH� DGYHQW� RI� WKH� UDSLG� SDFH� RI�

WHFKQRORJ\�WKURXJK�WKH�LQWHUQHW�KDV�EURXJKW�
DERXW�D�GUDPDWLF�FKDQJH�LQ�WKH�DSSURSULDWH�
VWUDWHJLHV�XWLOL]HG�E\�RUJDQL]DWLRQV�WR�DGRSW�
QHZ�LGHDV�DQG�LQQRYDWLRQV�IRU�UHVWUXFWXULQJ�
DQG� RIIHULQJ� WKHLU� FXVWRPHUV� LPSURYHG�
SURGXFWV DQG�VHUYLFHV��)UHOV��6KHUYDQL�DQG

�&KXWLNRUQ� 3UXQJNLDW� HDUQHG� KHU� 0� %� $� � IURP�
0DKDVDUDNKDP� %XVLQHVV� 6FKRRO�� 0DKDVDUDNKDP�
8QLYHUVLW\�� 7KDLODQG�� LQ� ����� �&XUUHQWO\�� KH� LV� D�
3K�'���&DQGLGDWH��LQ�0DQDJHPHQW�DW�0DKDVDUDNKDP�
%XVLQHVV� 6FKRRO�� 0DKDVDUDNKDP� 8QLYHUVLW\��
7KDLODQG�
�'U� .DUXQ� 3UDWRRP� HDUQHG� KLV� 3K� '� � IURP�
6ULQDNDULQZLURW� 8QLYHUVLW\�� 7KDLODQG�� LQ� ������
&XUUHQWO\�� KH� LV� DQ DVVRFLDWH� SURIHVVRU� RI� WKH�
0DKDVDUDNKDP� %XVLQHVV� 6FKRRO�� 0DKDVDUDNKDP�
8QLYHUVLW\� � 068� �� 7KDLODQG�� +H� WHDFKHV� ERWK�
XQGHUJUDGXDWH�DQG�JUDGXDWH�FRXUVHV��
�'U�6DUDQ\D�5DNVRQJ�HDUQHG�KHU�3K�'���(FRQRPLFV�
DQG�)LQDQFH��IURP�&XUWLQ�8QLYHUVLW\�RI�7HFKQRORJ\��
$XVWUDOLD� LQ� ����� � &XUUHQWO\�� VKH� LV� D� EXVLQHVV�
HFRQRPLFV� OHFWXUHU� RI� 0DKDVDUDNKDP� %XVLQHVV�
6FKRRO��0DKDVDUDNKDP�8QLYHUVLW\��7KDLODQG�

6ULYDVWDYD������� � �7KH�FKDQJLQJ�HFRQRP\�
DIIHFWV�DOO�ILUPV��ZKR�PXVW�SUHSDUH�WR�GHDO�
ZLWK�DQ�HFRQRP\�WKDW�LV�DOZD\V�HYROYLQJ�E\
DGDSWLQJ� WKHLU� RUJDQL]DWLRQV� EDVHG� RQ�
NQRZOHGJH��ZKLFK�KDV�EHFRPH�DQ�LPSRUWDQW�
HFRQRPLF� UHVRXUFH�� OHDGLQJ� WR� JXDUDQWHHG�
ORQJ� WHUP�VXUYLYDO�LQ�D�FRPSHWLWLYH�PDUNHW�
�3kUJDUX��*KHUJKLQD�DQG�'XFD���������7KH�
EHYHUDJH� LQGXVWU\� LV� DQ� HVSHFLDOO\�
LPSRUWDQW� HOHPHQW� WR� VWLPXODWH� HFRQRPLF�
GHYHORSPHQW� LQ� WKH� FRXQWU\�� ZKLFK� LV�
GHPRQVWUDWHG�E\� WKH�DPRXQW�RI�H[FLVH� WD[�
WKDW�H[LVWV�LQ�WKH�EHYHUDJH�EXVLQHVV��RQH�RI�
WKH�ILYH�PDMRU�JRRGV�VROG�LQ�7KDLODQG��7KH�
([FLVH�'HSDUWPHQW���������

%HYHUDJH� EXVLQHVV� FRQWULEXWH� WR�
HPSOR\PHQW� IRU�PDQ\� SHRSOH�� ERWK� LQ� WKH�
EHYHUDJH�LQGXVWU\�GLUHFWO\�DQG�LQ�LQGXVWULHV�
UHODWHG� WR� WKH� PDQXIDFWXUH� RI� EHYHUDJHV��
VXFK�DV�WKH�PDQXIDFWXUH�RI�JODVV��FDQV��DQG�
ERWWOHV�� LQFOXGLQJ� WKH�DJULFXOWXUDO� LQGXVWU\
WKDW� FRQWULEXWHV� WKH� UDZ� PDWHULDOV� IRU� WKH�
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PDQXIDFWXUH� RI� EHYHUDJHV� DQG� EHYHUDJH�
FRQWDLQHUV� � 0RUHRYHU�� WKH� FXUUHQW�
FRQGLWLRQV�RI�WKH�EHYHUDJH�EXVLQHVV�DUH�ULIH�
ZLWK�LQWHQVH�FRPSHWLWLRQ��)XUWKHU��WKH�HIIHFW�
RI�PDMRU�EHYHUDJH�PXOWLQDWLRQDO�EXVLQHVV�LV�
OLNHO\� WR� H[SDQG� LQYHVWPHQW� LQ� 7KDLODQG�
XVLQJ�SUHIHUHQWLDO� WD[HV�XQGHU�WKH�$6($1�
)UHH�7UDGH�$UHD��$)7$���/LNHZLVH��PDMRU�
RSHUDWRUV� LQ� WKH� DOFRKROLF� EHYHUDJH�
EXVLQHVV� LQ� 7KDLODQG� ZLOO� EHJLQ� WKHLU�
SHQHWUDWLRQ� LQWR� WKH� QRQ� DOFRKROLF�
EHYHUDJHV�EXVLQHVV��DFFRUGLQJ�WR�FRQVXPHU�
EHKDYLRUV� WKDW� SODFH� LPSRUWDQFH� RQ� WKH
KHDOWK� IDFWRU� � ,Q� WHUPV� RI� PDQDJHPHQW�
VWUDWHJLHV��EHYHUDJH�EXVLQHVVHV�PXVW�DGDSW�
E\� IRFXVLQJ�RQ�VWUDWHJLF�NQRZOHGJH�RI�WKH�
ILUP� WR� HQKDQFH� WKH� DELOLW\� RQ� XVH� WKDW�
NQRZOHGJH�LQ�FUHDWLQJ�LQQRYDWLRQ�IRU�GULQNV�
ZLWK�H[RWLF�IODYRUV�DQG�LQJUHGLHQWV�DV�ZHOO�
DV� KDYLQJ� D� SRVLWLYH� LPSDFW� RQ� KHDOWK��
ZKLFK�FRXOG�UHVXOW�LQ�EHLQJ�DEOH�WR�FRPSHWH�
PRUH� HIIHFWLYHO\� LQ� WKH� EHYHUDJH� PDUNHW�
�'HLFKHUW�HW�DO����������

1HOVRQ� DQG� :LQWHU� � ����� � SURSRVHG�
WKH�FRQFHSW� WKDW�RUJDQL]DWLRQDO�NQRZOHGJH�
ZDV�GHYHORSHG�IURP�WKH�DELOLW\�WR�OHDUQ�DQG�
E\�DFTXLULQJ�NQRZOHGJH�WKURXJK�GD\�WR�GD\�
RSHUDWLRQV��LQIRUPDWLRQ��DQG�H[SHULHQFH�DV�
ZHOO� DV� WKH� KLVWRU\� RI� WKH� RUJDQL]DWLRQ��
2UJDQL]DWLRQDO� NQRZOHGJH� LV� WKH� PRVW�
YDOXDEOH�VWUDWHJLF�DVVHW�IRU�DQ�RUJDQL]DWLRQ��
ZKLFK�FDQ�EH�XVHG�WR�EXLOG�DQG�PDLQWDLQ�D�
VXVWDLQDEOH�FRPSHWLWLYH�DGYDQWDJH��DV�ZHOO�
DV�WR�LPSURYH�ILUP�SHUIRUPDQFH��*DOHQGH��
����� � �0RUH� LPSRUWDQWO\�� RUJDQL]DWLRQDO�
NQRZOHGJH� HQFRXUDJHV� FUHDWLYH� QHZ� LGHDV�
OHDGV� WR� SURGXFWLYLW\�� LQQRYDWLRQ�� DQG�
SHUIRUPDQFH� �$GDPV�DQG�/DPRQW�� ����� ��
7KLV�FDQ�EH FODULILHG�E\� WKH�DVVXPSWLRQ�RI�
NQRZOHGJH� EDVHG� YLHZ� �.%9� �� ZKLFK� LV�
XVHG�WR�H[SODLQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�
DELOLW\� WR� GHYHORS� DQG� WDNH� DGYDQWDJH� RI�
NQRZOHGJH� UHVRXUFHV� LQ� DFFRUGDQFH� ZLWK�
WKH� JRDOV� RI� WKH� RUJDQL]DWLRQ� E\� WKH� ILUP�
WKDW� UHFRJQL]HV� WKH� YDOXH� RI� VXFK�
NQRZOHGJH� � (GYDUGVVRQ�� ����� ��
)RUDVPXFK�� NQRZOHGJH� LV� FRPSOH[�� WDFLW��
DQG� KHWHURJHQHRXV�� DQG� LV�PRUH� XVHIXO� WR�
REWDLQ�WKDQ�UDZ�PDWHULDOV��DV�LW�SURYLGHV�WKH�
GULYLQJ� IRUFH� IRU� FRPSHWLWLYHQHVV� DQG�

SHUIRUPDQFH� �%DUQH\�� ����� � �7KH� DERYH�
PHQWLRQHG VWDWHPHQW� GHPRQVWUDWHV� WKH�
LPSRUWDQFH�RI�RUJDQL]DWLRQDO�NQRZOHGJH��,W�
KDV� EHFRPH� D� WRSLF� RI� LQWHUHVW� IRU�
UHVHDUFKHUV� ZKR� VWXG\� RUJDQL]DWLRQDO�
SHUVSHFWLYHV� �$PLGRQ�� ����� � �+RZHYHU��
WKH\� VHHP� LQWHUHVWHG� LQ� WKH� VWXG\� RI�
RUJDQL]DWLRQDO� NQRZOHGJH� WKDW� IRFXVHV� RQ�
WKH� PHDQLQJ� LQ� WHUPV� RI� WKH� NQRZOHGJH�
PDQDJHPHQW� SURFHVV� ZLWKLQ� WKH�
RUJDQL]DWLRQ� VSHFLILFDOO\� � 7HHFH�� ����� ��
7KLV� LV� DSSOLHG� WR� FRUSRUDWH� VWUDWHJ\� DQG�
VHUYHV� DV� JDSV� LQ� WKLV� UHVHDUFK� ZKHQ�
FRPELQHG� ZLWK� WKH� LPSRUWDQFH� RI� WKH�
EHYHUDJH� EXVLQHVV� LQ� 7KDLODQG DV�
PHQWLRQHG�DERYH��

7KXV�� WKH� DXWKRU� LV� LQWHUHVWHG� LQ�
FRQGXFWLQJ� UHVHDUFK� RQ� RUJDQL]DWLRQDO�
NQRZOHGJH�WKDW�FDQ�FRQWULEXWH�WR�DFKLHYLQJ�
WKH� REMHFWLYHV� RI� WKH� RUJDQL]DWLRQ�
HIIHFWLYHO\�� DOVR� WHUPHG� VWUDWHJLF�
RUJDQL]DWLRQDO� NQRZOHGJH� RULHQWDWLRQ�
� 62.2� � LQ� D� EHYHUDJH� EXVLQHVV� FRQWH[W��
7KH� NH\� REMHFWLYH� RI� WKLV� UHVHDUFK� LV� WR�
LQYHVWLJDWH� WKH� UHODWLRQVKLSV� EHWZHHQ�
VWUDWHJLF� RUJDQL]DWLRQDO� NQRZOHGJH�
RULHQWDWLRQ� DQG� WKH� ILUP� SHUIRUPDQFH� RI�
EHYHUDJH� EXVLQHVVHV� LQ� 7KDLODQG� YLD�
RUJDQL]DWLRQDO� FUHDWLYLW\�� QHZ� LGHD�
JHQHUDWLRQ�� RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG�
EXVLQHVV� FRPSHWLWLYHQHVV� DV� WKH�PHGLDWRUV�
RI� WKH� DIRUHPHQWLRQHG� UHODWLRQVKLS� � 7KH�
QH[W� VHFWLRQ� RI� WKLV� DUWLFOH� LV� GLYLGHG� LQWR�
ILYH� SDUWV� � 7KH� ILUVW� SDUW� SUHVHQWV� WKH�
OLWHUDWXUH� UHYLHZ� DQG� WKH� K\SRWKHVLV�
GHYHORSPHQW� 7KH� UHVHDUFK� PHWKRGV� DUH�
SUHVHQWHG� LQ� WKH� VHFRQG� SDUW� � 7KH� WKLUG�
VHFWLRQ�SUHVHQWV�WKH�UHVXOWV�DQG�GLVFXVVLRQ��
7KH�IRXUWK�SDUW�SURYLGHV�WKH�WKHRUHWLFDO�DQG�
PDQDJHULDO�FRQWULEXWLRQV��7KH�ILQDO�VHFWLRQ�
LV�FRPSULVHG�RI�OLPLWDWLRQV�DQG�VXJJHVWLRQV�
IRU�IXWXUH�UHVHDUFK�GLUHFWLRQV��

�� /LWHUDWXUH�5HYLHZ
� 6WUDWHJLF 2UJDQL]DWLRQDO�.QRZOHGJH�
2ULHQWDWLRQ�

$� UHYLHZ�RI� SUHYLRXV� OLWHUDWXUH� IRXQG�
WKDW�RUJDQL]DWLRQDO�NQRZOHGJH�LV�LPSRUWDQW�
DQG�KDV�EHFRPH�D�FRPPRQ�WRSLF�RI�LQWHUHVW�
IRU�UHVHDUFKHUV� )RUDVPXFK��RUJDQL]DWLRQDO�
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NQRZOHGJH� LV� RQH� RI� WKH� PRVW� YDOXDEOH�
VWUDWHJLF� DVVHWV� IRU� DQ� RUJDQL]DWLRQ� WKDW�
LQIOXHQFHV� WKH� ZD\V� WKDW� ILUPV� GHDO� ZLWK�
G\QDPLF� HQYLURQPHQWDO� FKDQJHV� DQG�
PDLQWDLQ� D� VXVWDLQDEOH� FRPSHWLWLYH�
DGYDQWDJH� �*UDQW�� ����� � �0RUHRYHU��+DOO�
DQG�$QGULDQL��������VXJJHVWHG�WKDW�ERWK�WKH�
H[SOLFLW� DQG� WDFLW� NQRZOHGJH� RI� DQ�
RUJDQL]DWLRQ�SOD\�D�PDMRU�UROH�LQ�LQQRYDWLRQ�
DQG�WKH�LQFUHDVHG�SHUIRUPDQFH�RI�WKH�ILUP�
�0XQHHU� HW� DO� �� ����� � � +RZHYHU�� PRVW
UHVHDUFKHUV�LQ�WKH�SDVW�IRFXVHG�WKHLU�VWXGLHV�
RQ� WKH� GHILQLWLRQ� RI� NQRZOHGJH�
PDQDJHPHQW� UDWKHU� WKDQ� VWUDWHJLF�
RUJDQL]DWLRQDO� NQRZOHGJH �7HHFH�� ����� ��
7KLV� UHSUHVHQWV� D� JDS� LQ� NQRZOHGJH� DQG�
ODFNV�RI�WKH�VWXGLHV�IRFXVHG�RQ�WKH�WRSLF�RI�
VWUDWHJLF� RUJDQL]DWLRQDO� NQRZOHGJH� � )URP�
WKH� LPSRUWDQFH� DQG� WKH� JDSV� LQ� WKLV�
UHVHDUFK��WKDW�WKH�SUHYLRXV�OLWHUDWXUH�KDV�QRW�
JLYHQ� D� GLUHFW� PHDQLQJ� RI� VWUDWHJLF�

RUJDQL]DWLRQDO� NQRZOHGJH� RULHQWDWLRQ�
�62.2���

7KXV�� LW� ZLOO� EH� GHILQHG� IURP� WKH�
OLWHUDWXUH�UHYLHZV� �62.2�LV�GHILQHG�DV�WKH�
SRWHQWLDOLW\� RI� WKH� RUJDQL]DWLRQ LQ�
DZDUHQHVV�� IRFXVLQJ� RQ� WKH� XWLOL]DWLRQ� RI�
OHDUQLQJ�IURP�GDWD�DQG�WKH�HYHQWV�WKDW�KDYH�
DOUHDG\� RFFXUUHG� DV�ZHOO� DV� WKRVH� WKDW� DUH�
HPHUJLQJ�LQ�RUGHU�WR�HIIHFWLYHO\�DFKLHYH�WKH�
REMHFWLYHV� DQG� JRDOV� RI� WKH� ILUP� �0DUXWD��
����� � � 0RUHRYHU�� LQ� WKLV� UHVHDUFK�� WKH�
GLPHQVLRQV�RI�62.2�KDYH�EHHQ�GHYHORSHG�
LQWR�LWV�ILYH�GLPHQVLRQV��EXVLQHVV�RSHUDWLRQ�
XQGHUVWDQGLQJ� IRFXV�� PDQDJHULDO�
LQIRUPDWLRQ� DZDUHQHVV�� GHFLVLRQ� PDNLQJ�
VNLOOV� HPSKDVLV�� RUJDQL]DWLRQDO� H[SHULHQFH�
XVHIXOQHVV�� DQG� HQYLURQPHQWDO� HGXFDWLRQ�
G\QDPLVP� � 7KH� FRQFHSWXDO� OLQNDJH� DQG�
UHVHDUFK�PRGHO�SUHVHQW� LQ� WKH�DVVRFLDWLRQV�
EHWZHHQ�62.2�DQG� ILUP�SHUIRUPDQFH� DUH�
VKRZQ�LQ )LJXUH���

)LJXUH��
0RGHO�RI�VWUDWHJLF�RUJDQL]DWLRQDO�NQRZOHGJH�RULHQWDWLRQ�DQG�ILUP�SHUIRUPDQFH

6WUDWHJLF�2UJDQL]DWLRQDO�
.QRZOHGJH�2ULHQWDWLRQ�
�62.2�

1HZ�,GHD�
*HQHUDWLRQ

� %XVLQHVV�2SHUDWLRQ�
8QGHUVWDQGLQJ�)RFXV

� 0DQDJHULDO�,QIRUPDWLRQ�
$ZDUHQHVV

2UJDQL]DWLRQDO�
&UHDWLYLW\

%XVLQHVV�
&RPSHWLWLYHQHVV

)LUP�
3HUIRUPDQFH

� 'HFLVLRQ�0DNLQJ�6NLOOV�
(PSKDVLV

� 2UJDQL]DWLRQDO�
([SHULHQFH�8VHIXOQHVV

2UJDQL]DWLRQDO�
,QQRYDWLRQ

� (QYLURQPHQWDO�
(GXFDWLRQ�'\QDPLVP &RQWURO�9DULDEOHV

� )LUP�$JH
� )LUP�6L]H

� %XVLQHVV� 2SHUDWLRQ� 8QGHUVWDQGLQJ�
)RFXV�
2UJDQL]DWLRQDO� NQRZOHGJH� LV�

HPEHGGHG� LQ� WKH� V\VWHPV�� SURFHVVHV��
SROLFLHV��SURFHGXUHV��DQG�EDVLF�DFWLYLWLHV�RI�
WKH� EXVLQHVV� � 7HHFH�� ����� � � +RZHYHU��
RUJDQL]DWLRQV� QHHG� WKH� DELOLW\� WR� TXLFNO\�
SHUIRUP�WKH�EDVLF�PDQDJHPHQW�RI�DQG�KDYH�
DQ� DZDUHQHVV� RI� WKH� SURFHVV� RI�
RUJDQL]DWLRQDO�ZRUN�LQ�RUGHU�WR�LQFUHDVH�WKH�

YDOXH�RI�WKHLU�EXVLQHVV�DVVHWV��%\LQJWRQ�DQG�
&KULVHQVHQ���������%XVLQHVV�RSHUDWLRQV�DUH�
WKH�GDLO\� DFWLYLWLHV�ZLWKLQ�WKH�RUJDQL]DWLRQ�
� H� J� � SURFHVVLQJ�� PRQLWRULQJ�� DQG� GDWD�
VWRUDJH� � WR� WUDQVIRUP� WKH� UHVRXUFHV� RU�
LQIRUPDWLRQ�LQWR�WKH�VHUYLFHV�RU�SURGXFWV�LQ�
RUGHU� WR� GHOLYHU� YDOXH� WR� WKH� FXVWRPHUV��
7KXV��WKH�HPSOR\HHV�QHHG�WR�XQGHUVWDQG�WKH�
EDVLF�DFWLYLWLHV�ZLWKLQ�WKH�EXVLQHVV�SURFHVV��
RU�FRQWULEXWH�WR�WKH�DSSOLFDWLRQ�RI�WKHP��IRU�
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+�D

+�D�G

+�D�G

+�D�G

+�D�G

+

+�F

+�E
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+�E
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WKH� EHQHILW� RI� WKH� RUJDQL]DWLRQ� � %XVLQHVV�
RSHUDWLRQ� XQGHUVWDQGLQJ� IRFXV� LQ� WKLV�
UHVHDUFK� UHIHUV� WR� WKH�FRQFHQWUDWLRQ�RQ�WKH�
UHFRJQLWLRQ�RI�WKH�IXQGDPHQWDO�DFWLYLWLHV�RI�
D�EXVLQHVV�WKDW�RULHQW�WKH�YDOXH�DGGHG�DVVHWV�
RI�WKH�RUJDQL]DWLRQ�WRZDUG�WKH�DFKLHYHPHQW�
RI� WKH� RUJDQL]DWLRQ
V� JRDOV �%\LQJWRQ� DQG�
&KULVHQVHQ�� ������ 6ULFKDQDSXQ��
8VVDKDZDQLWFKDNLW��DQG�%RRQOXD���������

$� UHYLHZ� RI� SDVW� OLWHUDWXUH� IRXQG�
RUJDQL]DWLRQV� WKDW� HQFRXUDJH� DQ�
XQGHUVWDQGLQJ� RI� WKH� SURGXFWLRQ� SURFHVV��
SDFNDJLQJ� DQG� GHVLJQ� RI� JRRGV� UHVXOW� LQ�
WKRVH� RUJDQL]DWLRQV� EHLQJ� DEOH� WR� SURGXFH�
KLJK� TXDOLW\� JRRGV� DQG� LQFUHDVH� WKH�
SHUIRUPDQFH� RI� WKH� ILUP� �0RUJDQ��.DOHND�
DQG� .DWVLNHDV�� ����� � � 5HFRJQLWLRQ� RI�
HPSOR\HHV� FRQFHUQLQJ� WKHLU� UROHV� DQG�
UHVSRQVLELOLWLHV� LQ�PDQXIDFWXULQJ� JRRGV�RU�
SURYLGLQJ� VHUYLFHV� KDV� OHG� WR� WKH�
GHYHORSPHQW�RI�D�VXVWDLQDEOH�HQYLURQPHQW�
IRU� FRPSHWLWLRQ� � 6FKURHGHU�� %DWHV� DQG�
-XQWLOOKD�� ����� � � 7KXV� WKH� K\SRWKHVLV� LV�
SURSRVHG�DV�IROORZV�

+\SRWKHVLV� �� � %XVLQHVV� RSHUDWLRQ�
XQGHUVWDQGLQJ�IRFXV�ZLOO�SRVLWLYHO\�UHODWH�WR�
�D��RUJDQL]DWLRQDO�FUHDWLYLW\���E��QHZ�LGHD�
JHQHUDWLRQ���F� �RUJDQL]DWLRQDO�LQQRYDWLRQ��
DQG��G��ILUP�SHUIRUPDQFH�

� 0DQDJHULDO�,QIRUPDWLRQ $ZDUHQHVV
5DG��6KDPV�DQG�1DGHUL������� � VWDWHG�

WKDW� PDQDJHULDO� LQIRUPDWLRQ� LV� EXVLQHVV�
UHODWHG� LQIRUPDWLRQ� WKDW� LV� FROOHFWHG��
PDQDJHG�� GLVWULEXWHG� DQG� XWLOL]HG�� OHDGLQJ�
WR�LWV�DSSOLFDWLRQ�IRU�WKH�SXUSRVH�RI�FUHDWLQJ�
LQQRYDWLRQ� DQG� HIILFLHQF\� � 6LPLODUO\��
1RQDND� DQG� 7DNHXFKL� � ����� � DUJXH� WKDW�
LQIRUPDWLRQ� LV� WKH� IORZ� RI� GDWD�� EXW�
NQRZOHGJH� LV� PDGH� XS� RI� WKH� IORZ� RI�
LQIRUPDWLRQ� XQGHU� WKH� EHOLHI� DQG�
FRPPLWPHQW� WKDW� NQRZOHGJH� LV� FRQQHFWHG�
WR�EHOLHIV�DQG�FRQWULEXWHV�WR�DFWLRQ� � ,Q�WKLV�
UHVHDUFK�� PDQDJHULDO� LQIRUPDWLRQ�
DZDUHQHVV� UHIHUV� WR� WKH� UHDOL]DWLRQ� RI� WKH�
ILUP� WR� XQGHUVWDQG� WKH� LPSRUWDQFH� RI�
EXVLQHVV� GDWD� � 7KH\� PXVW� DGYRFDWH� WKH�
DFFXPXODWLRQ� DQG� XWLOL]DWLRQ� RI� EXVLQHVV�
GDWD� LQ� RUGHU� WR� HQKDQFH� RUJDQL]DWLRQDO�

LQQRYDWLRQ� DQG� EH� DEOH� WR� UHVSRQG� WR�
FXVWRPHU�GHPDQGV�PRUH�DSSURSULDWHO\�WKDQ�
WKHLU�FRPSHWLWRUV��5DG��6KDPV�DQG�1DGHUL��
������ &KDLNDPEDQJ�� 8VVDKDZDQLWFKDNLW�
DQG�%RRQOXD���������

$�UHYLHZ�RI� SDVW� OLWHUDWXUH� IRXQG WKDW�
LQIRUPDWLRQ�LQ�FRUSRUDWH�PDQDJHPHQW�LV�WKH�
LQWHJUDWLRQ� RI� LQIRUPDWLRQ� UHODWHG� WR� WKH�
EXVLQHVV� � /HW]D�� 6XQ�� DQG� .LUNEULGJH��
����� �� DQG� WKH� VKDULQJ� RI� WKLV� IUDPHZRUN�
DPRQJ� SHRSOH� LQ� WKH� RUJDQL]DWLRQ� � 7KH�
LQIRUPDWLRQ� LV� GDWD� WKDW� GHVFULEHV� WKH�
VLWXDWLRQ� XQGHUO\LQJ� WKH� EHOLHIV��
H[SHFWDWLRQV�� WUXWKV�� DQG� YLHZV� XVHG� LQ�
EXVLQHVV�RSHUDWLRQV��6WLJOLW]� ���� � � �7KH�
RUJDQL]DWLRQ� QHHGV� WR� KDYH� WKH� DELOLW\� WR�
UHFRJQL]H�WKH�LQIRUPDWLRQ�WKDW�LV�LPSRUWDQW�
IRU� LQQRYDWLRQ�� DQG� XVH� LW� WR� DFKLHYH� D�
FRPSHWLWLYH� DGYDQWDJH� � .ULVWDQGO� DQG�
%RQWLV���������0RUHRYHU��WKH�DSSOLFDWLRQ�RI�
LQIRUPDWLRQ� WHFKQRORJ\� ZLOO OHDG� WR� QHZ�
LGHDV�WKDW�EHQHILW�WKH�RUJDQL]DWLRQ��7KRQJ��
����� � � 7KHUHIRUH�� WKH� K\SRWKHVHV� DUH�
SURSRVHG�DV�IROORZV�

+\SRWKHVLV� �� � 0DQDJHULDO� LQIRUPDWLRQ�
DZDUHQHVV� ZLOO� SRVLWLYHO\� UHODWH� WR� � D��
RUJDQL]DWLRQDO� FUHDWLYLW\�� � E� � QHZ� LGHD�
JHQHUDWLRQ���F� �RUJDQL]DWLRQDO�LQQRYDWLRQ��
DQG��G��ILUP�SHUIRUPDQFH�

� 'HFLVLRQ�0DNLQJ�6NLOO�(PSKDVLV
'HFLVLRQV� DUH� FRQVLGHUHG� WR� EH�

NQRZOHGJH�UHVXOWLQJ�IURP�VNLOOV�WKDW�LV�XVHG�
WR�FKRRVH�DQ�DOWHUQDWLYH�E\�D�SHUVRQ�LQ�WKH�
RUJDQL]DWLRQ�� RU�� LW� LV� NQRZOHGJH� JDLQHG�
WKURXJK� WKHLU� SUDFWLFHV� DQG� WKDW� LV�
HPEHGGHG� LQWR� WKH� RUJDQL]DWLRQ� �&DEUHUD
DQG &DEUHUD� �������7KH\�XVH�LW�LQ�RUGHU�WR�
PHHW�WKH�QHHGV�RI�FXVWRPHUV�DQG�WR�RSHUDWH�
VPRRWKO\� � &RUUHFW� GHFLVLRQ� PDNLQJ� LV� D�
UHVXOW� RI� D� V\VWHPDWLF� SURFHVV�� ZLWK�
HOHPHQWV�RI�FODULW\�WKDW�DUH�PDQDJHG�ZLWKLQ�
D� GHILQHG� VHW� RI� SURFHGXUHV� � 'UXFNHU��
�������&RPSHWLWLYH�DGYDQWDJHV�LQ�EXVLQHVV�
DUH� D� GLUHFW� UHVXOW� RI� HIIHFWLYH� GHFLVLRQ�
PDNLQJ� � %URFN� DQG� 5XVVHOO�� ����� � � ,Q�
DGGLWLRQ�� LPSURYHPHQW� RI� WKH� GHFLVLRQ�
PDNLQJ� SURFHVV� FDQ� VROYH� EXVLQHVV�
SUREOHPV�PRUH�HIILFLHQWO\�DQG�EH�WKH�NH\�WR�
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VXSHULRU� EXVLQHVV� SHUIRUPDQFH� � :DONHU��
����� � � ,Q� WKLV� UHVHDUFK�� GHFLVLRQ�PDNLQJ�
VNLOO�HPSKDVLV�LV�GHILQHG�DV�WKH�UHDOL]DWLRQ�
RI� WKH� DELOLW\� WR� EXLOG� H[SHUWLVH� LQ�
GHOLEHUDWHO\� LGHQWLI\LQJ� DQG� FKRRVLQJ�
DOWHUQDWLYHV� WR� VROYH� EXVLQHVV� SUREOHPV�
PRUH� HIILFLHQWO\� DQG� HIIHFWLYHO\� �:DONHU��
������%URFN�DQG�5XVVHOO��������6FKRHQIHOG��
������

7KH�UHYLHZ�RI�SDVW�OLWHUDWXUH�IRXQG�WKDW�
ZKHQ�WKH�RUJDQL]DWLRQ�KDV�WKH�VNLOOV�WR�PDNH�
GHFLVLRQV� LQ� EXVLQHVV� WKDW� ZLOO� FDXVH� WKH�
SHUIRUPDQFH� WR� EH� LPSURYHG�� LW� UHVXOWV� LQ�
KLJKHU� TXDOLW\� SURGXFWV�� DQG� UHDOL]HV�
SURGXFWLRQ�FRVWV�WKDW�DUH�ORZHU��3DLYD��5RWK�
DQG )HQVWHUVHLIHU�� ����� � � (QYLURQPHQWV�
ZKHUH�FRPSHWLWLRQ�LV�KLJK�UHVXOWV�LQ�SHRSOH�
LQ� WKH� RUJDQL]DWLRQ� ZKR� PXVW� PDNH�
GHFLVLRQV� PRUH� TXLFNO\� ZKHQ� UHVROYLQJ�
LVVXHV�� E\� FRPSHQVDWLQJ� IRU� WKH�
LPSOHPHQWLQJ�RI�UXOHV�DQG�UHJXODWLRQV�DV�D�
KLHUDUFK\��'UXFNHU���������,W DOVR�UHVXOWV�LQ�
HPSOR\HHV� ZKR� DUH� IRUFHG� WR�PDNH�PDQ\�
GHFLVLRQV� WR� VROYH� EXVLQHVV� SUREOHPV�
HIILFLHQWO\� �9DQ�9XJW��+RJDQ� DQG�.DLVHU��
����� � � 7KLV� DFFXPXODWLRQ� RI� NQRZOHGJH�
DQG�VNLOOV�E\�GHFLVLRQ�PDNLQJ�OHDGV�WR�WKH�
FUHDWLRQ� RI� SURGXFWV� WKDW� DUH� GLIILFXOW� WR
LPLWDWH�DQG�KDYH�D�VXVWDLQDEOH�FRPSHWLWLYH�
DGYDQWDJH� �3DLYD��5RWK� DQG� )HQVWHUVHLIHU��
�������+HQFH��WKH�K\SRWKHVHV�DUH�SURSRVHG�
DV�IROORZV�

+\SRWKHVLV� �� � 'HFLVLRQ� PDNLQJ� VNLOO�
HPSKDVLV� ZLOO� SRVLWLYHO\� UHODWH� WR� � D��
RUJDQL]DWLRQDO� FUHDWLYLW\�� � E� � QHZ� LGHD�
JHQHUDWLRQ���F� �RUJDQL]DWLRQDO�LQQRYDWLRQ��
DQG��G��ILUP�SHUIRUPDQFH�

� 2UJDQL]DWLRQDO�([SHULHQFH�8VHIXOQHVV
7KH� NQRZOHGJH� RU� H[SHULHQFH� RI� DQ�

RUJDQL]DWLRQ� LV� D� IDFWRU� WKDW� FRQWULEXWHV�
HPSRZHUPHQW�WR�EXVLQHVV�RSHUDWLRQV�DQG�LW�
LV�D�PDMRU�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJHV�
�=ROOR�DQG�:LQWHU������� � �7KH�FUHDWLRQ�RI�
RUJDQL]DWLRQDO�NQRZOHGJH�FDQ�EH�DFKLHYHG�
E\� FOHDUO\� DFFXPXODWLQJ� WKH�H[SHULHQFH�RI�
LQGLYLGXDOV� DQG� JURXSV� DQG� WKH� VKDULQJ� RI�
NQRZOHGJH� EHWZHHQ� HDFK� RI� WKHP��
7KHUHIRUH��LW�LV�DQ�H[SHULHQFH�WKDW�FDQ�RQO\

EH�DFFHVVHG�E\�PHPEHUV�RI�WKH�RUJDQL]DWLRQ�
DQG�FDQ�DOVR�EH�VWRUHG�LQ�WKH�RUJDQL]DWLRQDO�
PHPRU\�� WR� EH� WDNHQ� DGYDQWDJH� RI� ODWHU�
�=ROOR�DQG�:LQWHU������� � � ,Q�WKLV�UHVHDUFK��
RUJDQL]DWLRQDO�H[SHULHQFH�XVHIXOQHVV�UHIHUV�
WR�D�ILUP¶ V�DELOLW\�WR�XQGHUVWDQG�DQG�XWLOL]H�
WKH� DGYDQWDJHV� DQG� VKRUWFRPLQJV� RI� SDVW�
HYHQWV�RU�SUDFWLFHV��ZKLFK�ZLOO�SURYLGH�WKH�
PRVW� EHQHILW� WR� WKH� RUJDQL]DWLRQ� � 6LQJK��
����� � � :KHQ� D� FRPSDQ\� LV� DEOH� WR�
H[SHULHQFH�WKH�LQIOXHQFH�RI�WKH�FRPSHWLWLRQ��
LW�ZLOO�OHDG�WR�PRUH�HIILFLHQW�RSHUDWLRQV�DQG�
EHWWHU� TXDOLW\� FRPSDUHG� WR� LWV� FRPSHWLWRUV�
�6LQJK��������

7KH�UHYLHZ�RI�WKH�OLWHUDWXUH�RI�WKH�SDVW�
IRXQG�WKDW�OHDUQLQJ�IURP�WKH�H[SHULHQFH�RI�
PDQXIDFWXULQJ� DQG� VHUYLFH� ILUPV� KDV� D�
SRVLWLYH�� GLUHFW� HIIHFW� RQ� PDUNHW�
SHUIRUPDQFH�DQG�DQ�LQGLUHFW�HIIHFW�RQ�ILUP�
SHUIRUPDQFH� WKURXJK� PDUNHW� SHUIRUPDQFH�
� (PGHQ�� <DSUDN� DQG� &DYXVJLO�� ����� ��
$SDUW� IURP� WKLV�� &KRH� � ����� � ILQGV� WKDW�
OHDUQLQJ� DQG� RUJDQL]DWLRQDO� H[SHULHQFH�
KDYH� D� PRGHUDWLQJ� HIIHFW� RQ� WKH�
UHODWLRQVKLSV� EHWZHHQ� WKH� SURYLVLRQ� RI�
LQIRUPDWLRQ� DQG� SHUIRUPDQFH�
LPSURYHPHQW��)XUWKHUPRUH��WKH�DSSOLFDWLRQ�
RI� RUJDQL]DWLRQDO� H[SHULHQFH� PD\� EH� WKH�
IRXQGDWLRQ�IRU�FUHDWLYLW\��$PDELOH��+DGOH\�
DQG�.UDPHU������� ��DQG�LQQRYDWLRQ�ZKLFK�
WKHQ� OHDGV� WR� LQFUHDVHG� SHUIRUPDQFH�
�0RUJDQ��:DUG\�DQG�%DUWRQ]���������7KXV��
WKH�K\SRWKHVHV DUH�SURSRVHG�DV�IROORZV�

+\SRWKHVLV� �� �2UJDQL]DWLRQDO� H[SHULHQFH�
XVHIXOQHVV� ZLOO� SRVLWLYHO\� UHODWH� WR� � D��
RUJDQL]DWLRQDO� FUHDWLYLW\�� � E� � QHZ� LGHD�
JHQHUDWLRQ���F� �RUJDQL]DWLRQDO�LQQRYDWLRQ��
DQG��G��ILUP�SHUIRUPDQFH�

� (QYLURQPHQWDO�(GXFDWLRQ�'\QDPLVP
(QYLURQPHQWDO� HGXFDWLRQ� LV� WKH�

PDVWHULQJ�WKDW�LQFUHDVHV�WKH�NQRZOHGJH�DQG�
DZDUHQHVV� RI� WKH� G\QDPLF� FKDQJLQJ�
HQYLURQPHQWV� � LQWHUQDO� DQG� H[WHUQDO��
WKURXJK� DFTXLULQJ�� DVVLPLODWLQJ��
WUDQVIRUPLQJ� DQG� H[SORLWLQJ� H[LVWLQJ�
NQRZOHGJH��ZKLFK�OHDGV�WR�WKH�JHQHUDWLRQ�RI�
QHZ�NQRZOHGJH�� LQQRYDWLRQ��DQG�FUHDWLYLW\�
� %DUWRVK�� ����� � � ,Q� WKH� UHYLHZ� RI� SDVW�
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OLWHUDWXUH�� LW� ZDV� IRXQG� WKDW� VWUDWHJLF�
NQRZOHGJH� LQ� WKH� IRUP� RI� WKH� DELOLW\� WR�
DFFXPXODWH� DQG� SRVLWLRQ� WKH� RUJDQL]DWLRQ�
LPSURYHV�WKH�FRPSHWLWLYHQHVV�RI�EXVLQHVVHV�
�5RVHQ]ZHLJ� DQG� 5RWK�� ����� � �7KLV� ZLOO�
DOORZ�FRPSDQLHV�WR�DQWLFLSDWH�DQG�UHVSRQG�
WR�HQYLURQPHQWDO�FKDQJHV��%DGUL��'DYLV�DQG�
'DYLV������� � �%HVLGHV��WKH�FUHDWLRQ�RI�QHZ�
NQRZOHGJH� FDXVHV� LQWHURSHUDELOLW\� XVLQJ�
VSHFLILF�NQRZOHGJH��H[SOLFLW�DQG�WDFLW��DV�D�
WRRO�WR�PDNH RSHUDWLRQV�PRUH�HIILFLHQW��,W�LV�
D�G\QDPLF� LQWHUDFWLRQ�ZLWK�VRFLHW\�DQG�WKH�
HQYLURQPHQW� � &RRN� DQG� %URZQ�� ����� ��
.QRZOHGJH� LV� HPEHGGHG� LQ� VRFLDO�
LQWHUDFWLRQ� DQG� UHODWLRQVKLSV� ZLWKLQ� WKH�
RUJDQL]DWLRQ� �%KDWW�� ����� � �$FFRUGLQJ� WR�
WKH� YLHZ� RI� &RRN� DQG� %URZQ� � ����� ��
NQRZOHGJH� LV�FUHDWHG� WKURXJK�D�SURFHVV�RI�
LQWHUDFWLRQ�ZLWK�WKH�ZRUOG�FRPPXQLW\� DQG�
WKH� HQYLURQPHQW� � ,Q� WKLV� UHVHDUFK��
HQYLURQPHQWDO� HGXFDWLRQ� G\QDPLVP� UHIHUV�
WR� DGMXVWPHQWV� LQ� WKH� OHDUQLQJ� RI�
RUJDQL]DWLRQV� ZLWK� D� IRFXV� RQ� DQDO\]LQJ�
RSSRUWXQLWLHV�� FDXVHG� E\� FKDQJHV� LQ� ERWK�
H[WHUQDO� DQG� LQWHUQDO� RUJDQL]DWLRQV�� DQG�
OHDGLQJ�WR�WKH�DGDSWDWLRQ�RI�WKH�FRQWLQXLQJ�
RUJDQL]DWLRQ� �%DUWRVK��������3RWKRQJ�DQG�
8VVDKDZDQLWFKDNLW���������

7KH�UHYLHZ�RI�WKH�OLWHUDWXUH�RI�WKH�SDVW�
IRXQG� WKDW� RUJDQL]DWLRQV� WKDW� FDQ� EH�
FRQVLGHUHG� DV� G\QDPLF� PD\� UHVXOW� LQ� WKH�
RUJDQL]DWLRQDO� FDSDELOLW\� RI� LQQRYDWLRQ��
SRVLWLYHO\� LPSURYLQJ� SHUIRUPDQFH� DQG�
HIIHFWLYHQHVV � 'DPDQSRXU�� :DONHU� DQG�
$YHOODQHGD�� ����� � � )LUPV� WKDW� EHQHILWWHG�
IURP�VHUYLFH�EDVHG�FRPSHWLWLYH�DGYDQWDJH��
FRPSDUHG� WR� WKHLU� ULYDOV� � VXFK�DV��SURGXFW�
OLQH� EUHDGWK�� WHFKQLFDO� VXSSRUW�� KLJKHU�
SURGXFW� IOH[LELOLW\�� DQG� GHOLYHU\� VSHHG��
DFKLHYHG� EHWWHU� SHUIRUPDQFH� OHYHOV�
� 0RUJDQ�� :DUG\� DQG� %DUWRQ]�� ����� ��
7KHUHIRUH�� WKH�K\SRWKHVHV� DUH�SURSRVHG�DV�
IROORZV�

+\SRWKHVLV� �� � (QYLURQPHQWDO� HGXFDWLRQ�
G\QDPLVP� ZLOO� SRVLWLYHO\� UHODWH� WR� � D��
RUJDQL]DWLRQDO� FUHDWLYLW\�� � E� � QHZ� LGHD�
JHQHUDWLRQ���F� �RUJDQL]DWLRQDO�LQQRYDWLRQ��
DQG��G��ILUP�SHUIRUPDQFH�

� 2UJDQL]DWLRQDO�&UHDWLYLW\
&UHDWLYLW\�LV�WKH�VWULYLQJ�WR�GR�EHWWHU��RU�

WKH�DWWHPSW�WR�IRUJH�WKH�FRQQHFWLRQ�EHWZHHQ�
WKH�QRWLRQV�DQG�HPRWLRQV�RI�WKH�LQGLYLGXDOV�
LQ� WKH� RUJDQL]DWLRQ� YLD� WKH� UHODWLRQVKLSV�
EHWZHHQ� WKHP�� OHDGLQJ� WR� LQLWLDWLYHV� WKDW�
EHQHILW�WKH�RUJDQL]DWLRQ� �7KLV�VXJJHVWV�WKDW�
FUHDWLYLW\� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
DELOLWLHV�RI�WKH�RUJDQL]DWLRQ��VLQFH�LW�LV�WKH�
VRXUFH� RI� WKH� HIIHFWLYHQHVV� RI� WKH� ILUP�
�*UHZDO�� /HY\� DQG� .XPDU�� ����� � � 7KLV�
UHVHDUFK� IRFXVHV� RQ� RUJDQL]DWLRQDO�
FUHDWLYLW\�E\� LQWHJUDWLQJ�WKH�GHILQLWLRQ�WKDW�
LW�LV�WKH�RYHUDOO�DELOLW\�RI�D�ILUP�WR�VXSSRUW�
WKH� FRQFHSW� DQG� LV� DLPHG� DW� LQVSLULQJ�
QRYHOW\��7DJJDU���������)URP�WKH�GHILQLWLRQ�
RI� RUJDQL]DWLRQDO� FUHDWLYLW\� GLVFXVVHG�
DERYH��LW�LV�WKH�FUHDWLRQ�RI�QHZ�SURGXFWV�WKDW�
DUH� XVHIXO�� DQG� SURFHGXUHV� RU� QHZ LGHDV�
UHVXOWLQJ� IURP� WKH� FROODERUDWLRQ� RI�
HPSOR\HHV� ZLWKLQ� WKH� RUJDQL]DWLRQ��
&UHDWLYLW\� LV� D� NH\� IDFWRU� LQ� VROYLQJ�
SUREOHPV� DQG� GLIILFXOWLHV� WKURXJK� WKH�
LQVSLUDWLRQ� RI� WKH� FRPPXQLFDWLRQ� SURFHVV�
DQG�WKH�GHYHORSPHQW�RI�LGHDV�WKDW�ZLOO�OHDG�
WR� LQQRYDWLRQ��6KDOOH\� DQG�*LOVRQ������� ��
6KDOOH\��=KRX�DQG�2OGKDP��������VWDWH�WKDW�
FUHDWLYLW\� LV� DOVR� PDMRU� IDFWRU� LQ� WKH�
GHYHORSPHQW� RI� QHZ� LGHDV� LQ� RUGHU� WR�
SURGXFH�QHZ�SURFHGXUHV�DQG�SUDFWLFHV�LQ�DQ�
RUJDQL]DWLRQ�RXWSXW¶V�RI�JRRGV�DQG�VHUYLFHV�
DQG�LV�DQ�REYLRXV�EHQHILW WR�WKH�ILUP�

,Q� DGGLWLRQ�� VRPH� RI� WKH� HPSLULFDO�
UHVHDUFK�KDV�DOVR�VXJJHVWHG�WKDW�HPSOR\HHV�
ZKR� DUH� FUHDWLYH� DUH� OLNHO\� WR� VDWLVI\� WKH�
QHHGV� RI� FXVWRPHUV� WKURXJK� LQQRYDWLYH�
LGHDV�� OHDGLQJ� WR� WKH� FUHDWLRQ� RI� VXSHULRU�
SHUIRUPDQFH� � *UHZDO�� /HY\� DQG� .XPDU��
�������$QG�PRVW�LPSRUWDQWO\��WKH�FUHDWLYLW\�
RI� LQGLYLGXDOV� LV� FRQVLGHUHG� DV� D� EDVLV� IRU�
RUJDQL]DWLRQDO� FUHDWLYLW\� DQG�
LQQRYDWLYHQHVV��6KDOOH\�DQG�*LOVRQ���������
7KLV� DOVR� VKRZV� WKDW� RUJDQL]DWLRQDO�
FUHDWLYLW\� DQG� LQQRYDWLRQ� FDQ� OHDG� WR� D�
SHUIRUPDQFH� WKDW� LV� EHWWHU� WKDQ� WKDW� RI�
FRPSHWLWRUV��%KDUDGZDM�DQG�0HQRQ���������
7KLV� LV� GXH� WR� WKH� IDFW� WKDW� RUJDQL]DWLRQDO�
FUHDWLYLW\��DV�D�FUHDWLYH�SURFHVV��LV�GLIILFXOW�
WR�LPLWDWH�DQG�LW�LV�D�VRXUFH�RI�FRPSHWLWLYH�
DGYDQWDJHV� �%DVDGXU�� ����� � �7KXV�� EDVHG�
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RQ�OLWHUDWXUH�DERYH� LW�OHDGV�WR�K\SRWKHVHV�DV�
IROORZV�

+\SRWKHVLV� �� � 2UJDQL]DWLRQDO� FUHDWLYLW\�
ZLOO� KDYH� D� SRVLWLYH� LQIOXHQFH� RQ� �D� �QHZ�
LGHD� JHQHUDWLRQ�� � E� � RUJDQL]DWLRQDO�
LQQRYDWLRQ�� DQG� � F� � EXVLQHVV�
FRPSHWLWLYHQHVV�

� 1HZ�,GHD�*HQHUDWLRQ
7KH�JHQHUDWLRQ�RI�QHZ�LGHDV�LV�D PDMRU�

UHTXLUHPHQW�IRU�WKH�FRPSDQ\�WR�FRQWLQXH�WR�
EXLOG�SURGXFWV�WR�PHHW�WKH�PDUNHW�GHPDQG�
DQG�EXLOG�FXVWRPHU�VDWLVIDFWLRQ�WKDW�OHDGV�WR�
PDUNHW� SHUIRUPDQFH� � 7KLSVUL� DQG�
8VVDKDZDQLWFKDNLW�� ����� � � 1HZ� LGHD�
JHQHUDWLRQ�LV�UHFRJQL]HG�DV�LPSRUWDQW�DV�LW�
LQIOXHQFHV�WKH�HIIHFWLYHQHVV�DQG�WKH�DELOLW\�
WR�GULYH�FRQWLQXHG�PDUNHW�VXFFHVV��EHFDXVH�
LW� LV� D� NH\� IDFWRU� LQ� VROYLQJ� EXVLQHVV�
SUREOHPV�HIILFLHQWO\� �*UDQGL�DQG�*ULPDOGL�
������ �GHILQHG�QHZ�LGHD�JHQHUDWLRQ�DV�DQ�
RUJDQL]DWLRQ
V� DELOLW\� WR� FUHDWH� QHZ�
SURFHVVHV� IRU�HIIHFWLYHQHVV� DQG�HIILFLHQF\��
E\� IRFXVLQJ� RQ� QHZ� LGHD� JHQHUDWLRQ�
UHJDUGLQJ� EXVLQHVV� SURFHVVHV� VXFK� DV�
SURFXUHPHQW�� RSHUDWLRQV�� PDUNHWLQJ� DQG�
VDOHV�� FXVWRPHUV� DQG� DIWHU� VDOHV� VHUYLFHV�
�%URZQ���������7KLV�UHVHDUFK�LV�IRFXVHG�RQ�
WKH�UHODWLRQVKLSV�LQ�WHUPV�RI�WKH�SURFHVVLQJ�
VWHSV�RU�RSHUDWLRQV�RI�WKH�ILUP��EHFDXVH�WKLV�
LV�VRFLDOO\�FRPSOH[��DQG�LQLWLDWHV�DQG�OHDGV�
WR� D� VXVWDLQDEOH� FRPSHWLWLYH� DGYDQWDJH�
�%DUQH\��������

7KH�UHYLHZ�RI�WKH�OLWHUDWXUH�RI�WKH�SDVW�
IRXQG� D� VLJQLILFDQW� WUHQG� LQ� WKH� SRVLWLYH�
UHODWLRQVKLS EHWZHHQ� SURGXFW� LGHDV� DQG�
FRPSHWLWLYH� DGYDQWDJH�� E\� VWXGLHV� PRVWO\�
IRFXVHG�RQ� WKH� LGHD� WKDW�SURGXFWV�PXVW�EH�
QHZ� RU� GLIIHUHQW� IURP� H[LVWLQJ� SURGXFWV�
�.REHUJ��'HWLHQQH�DQG�+HSSDUG���������DQG�
WKDW�WKH\�DUH�PRUH�WKDQ�WKH�FRQFHSW�RI�QHZ�
SURGXFWLRQ� SURFHVVHV� )RU� H[DPSOH��
&DODQWRQH�� &DYXVJLO�� DQG� =KDR� � ������
VWDWHG� WKDW� WKH� QHZ� FRQFHSWV� LQ� IDVWHU�
VKLSSLQJ�WR�FXVWRPHUV��ORJLVWLFV���OHDG�WR�WKH�
GHYHORSPHQW� RI� WKH� RUJDQL]DWLRQ¶ V�
FRPSHWLWLYHQHVV� �%HVLGHV�WKLV��D�PHWKRG�WR�
SURGXFH� D� SURGXFW� WKDW� FRQIRUPV� WR� WKH�
HQJLQHHULQJ�GHVLJQ�OHDGV�WR�VDYLQJ�FRVWV�RQ�

SURGXFWLRQ�RU�DFTXLVLWLRQ�RI�GLYHUVH�JRRGV��
DQG� KLJKHU� TXDOLW\� WR� EXLOG� FRQWLQXRXV�
FXVWRPHU� VDWLVIDFWLRQ� � =KDQJ��
9RQGHUHPEVH�DQG�&DR���������7KXV��EDVHG�
RQ�OLWHUDWXUH�DERYH��LW�OHDGV�WR�K\SRWKHVHV�DV�
IROORZV�

+\SRWKHVLV� �� � 1HZ� LGHD� JHQHUDWLRQ� ZLOO�
KDYH� D� SRVLWLYH� LQIOXHQFH� RQ� �D� � EXVLQHVV�
FRPSHWLWLYHQHVV��DQG��E��ILUP�SHUIRUPDQFH�

� 2UJDQL]DWLRQDO�,QQRYDWLRQ
7KH� DELOLW\� RI� WKH� ILUP� WR� DGDSW� DQG�

FRSH�ZLWK�LQFUHDVHG�DZDUHQHVV�RI�WKH�YDOXH�
RI� SURGXFWV� EDVHG� RQ� LQQRYDWLRQ� KHOSV� WR�
LQFUHDVH� RSSRUWXQLWLHV� IRU� SURGXFWV� RI� WKH�
RUJDQL]DWLRQ��DV�ZHOO�DV�WR�PHHW�WKH�QHHGV�RI�
FXVWRPHUV� � /\RQ� DQG� )HUULHU�� ������
6DQGYLN� DQG� 6DQGYLN�� ����� � /LNHZLVH��
QHZ� SURGXFWV� ZKLFK� DUH� RXWVWDQGLQJ� RU�
XQLTXH� OHDG� WR� FXVWRPHU� VDWLVIDFWLRQ��
DFKLHYH�PDUNHWLQJ�VXFFHVV�DQG�PDLQWDLQ�WKH�
FRPSHWLWLYH� DGYDQWDJHV� QHFHVVDU\� WR� WDNH�
DGYDQWDJH� RI� QHZ� RSSRUWXQLWLHV� LQ� WKH�
GHYHORSPHQW� RI� QHZ� SURGXFWV� RU� VHUYLFHV�
IRU�WKH�PDUNHW��7DMHGGLQL������� � �%HVLGHV��
RUJDQL]DWLRQDO�LQQRYDWLRQ�WKDW�LV�UHVSRQVLYH�
WR� WKH� QHHGV� RI� FXVWRPHUV� LQ� WHUPV� RI�
SURGXFWV�RU�VHUYLFHV�DOORZV�WKH�RUJDQL]DWLRQ�
WR� FDSWXUH� QHZ� PDUNHWV� IRU� LQFUHDVHG�
VXVWDLQDEOH� FRPSHWLWLYH� DGYDQWDJH�
� 'DPDQSRXU�� ����� �� DQG� HQKDQFHV� LWV�
FRPSHWLWLYHQHVV� DQG� SURILWDELOLW\�
�/HVNRYDU�6SDFDSDQ�DQG�%DVWLF������� � � ,Q�
WKLV� UHVHDUFK�� RUJDQL]DWLRQDO� LQQRYDWLRQ�
UHIHUV� WR� WKH� DELOLW\� RI� DQ� RUJDQL]DWLRQ� WR�
LQFUHDVH�YDOXH�RU�WR�GHYHORS�QHZ�SURGXFWV�
RU� VHUYLFHV�� OHDGLQJ� WR� WKH� VDWLVIDFWLRQ� RI�
FRQWLQXHG� FXVWRPHU� GHPDQG� � *DUFLD� DQG�
&DODQWRQH��&DYXVJLO��DQG�=KDR����������

5HFHQW� UHVHDUFK� LQGLFDWHG� WKDW� WKH�
SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� LQQRYDWLRQ��
FRPSDQ\� JURZWK�� DQG� SHUIRUPDQFH� UHVXOWV�
IURP�WKH�DELOLW\� WR�LQWURGXFH�QHZ�PHWKRGV�
DQG� LQQRYDWLRQ� ZLWKLQ� WKH� RUJDQL]DWLRQ�
�0DQVXU\� DQG� /RYH�� ����� � � 7KLV� LV� DQ�
LPSRUWDQW� DQG� QHFHVVDU\� DWWULEXWH� ZKLFK�
HQKDQFHV�FRPSDQ\�VXFFHVV�LQ�WKH�ORQJ�WHUP�
� 1REOH�� 6LQKD�� DQG� .XPDU�� ����� ��
)XUWKHUPRUH��WKH�YLHZ�RI�WKH�.%9�LV�DLPHG�
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DW� DQDO\]LQJ� RUJDQL]DWLRQDO� LQQRYDWLRQ��
UHVXOWLQJ�IURP�WKH�DSSOLFDWLRQ�RI�NQRZOHGJH�
LQ� WKH� FUHDWLRQ� DQG� GHYHORSPHQW� RI�
LQQRYDWLRQV� WKDW� OHDG� WR� RUJDQL]DWLRQDO�
FRPSHWLWLYHQHVV��)UDM��0DWXWH�DQG�0HOHUR��
����� �� DQG� LV SRVLWLYHO\� UHODWHG� WR� ILUP�
SHUIRUPDQFH� � -LPpQH]� -LPpQH]�DQG�6DQ]�
9DOOH���������7KHUHIRUH��EDVHG�RQ�OLWHUDWXUH�
DERYH��LW�OHDGV�WR�K\SRWKHVHV�DV�IROORZV�

+\SRWKHVLV� �� 2UJDQL]DWLRQDO� LQQRYDWLRQ�
ZLOO� KDYH� D� SRVLWLYH� LQIOXHQFH� RQ� � D��
EXVLQHVV� FRPSHWLWLYHQHVV� DQG� � E� � ILUP�
SHUIRUPDQFH�

� %XVLQHVV�&RPSHWLWLYHQHVV
,Q� WKH� UHYLHZ� RI� SDVW� OLWHUDWXUH��

FRPSHWLWLYHQHVV� LV� GHILQHG� LQ� D� YDULHW\� RI�
ZD\V��VXFK�DV�WKH�DELOLW\�WR�SURGXFH�JRRGV�
WKDW� DUH� EHWWHU� RU� VHUYLFHV� WKDW� DUH� PRUH�
HIILFLHQW�WKDQ�FRPSHWLWRUV��&RPSHWLWLYHQHVV�
WKDW� UHPDLQV� D� NH\� JRDO� LV� GHILQHG� DV� WKH�
VHWWLQJ� XS� RI� EXVLQHVV� SROLFLHV�� EHFDXVH�
FRPSHWLWLYHQHVV� LV� WKH� DELOLW\� WR� FRQGXFW�
EXVLQHVV� EHWWHU� WKDQ� RQH¶ V� FRPSHWLWRUV� LQ�
WHUPV�RI�FRVW��SULFH��TXDOLW\��LQQRYDWLRQ��DQG�
LPDJH� �$V� D� UHVXOW�� WKDW� ILUP� FDQ� EH� LQ� D�
VXSHULRU� PDUNHW� SRVLWLRQ� DPRQJ�
FRPSHWLWRUV� � 3XQJERRQSDQLFK��
8VVDKDZDQLWFKDNLW�DQG�,HDPYLMDUQ�� ����� �
7KH� VWXGLHV� RQ� FRPSHWLWLYHQHVV� KDYH�
UHFHLYHG�DWWHQWLRQ�IURP�UHVHDUFKHUV�LQ�WHUPV�
RI�VWUDWHJLF�PDQDJHPHQW�DV�D�IDFWRU� LQ� WKH�
VXFFHVV� RI� WKH� RUJDQL]DWLRQ� � /X� DQG�
%HDPLVK������� ��ZKLFK�LV�YLHZHG�LQ�WHUPV�
RI�WKH�UHVXOWV�DFKLHYHG�LQ�WKH�ORQJ�WHUP�WKDW�
DUH� UHODWLYH� DQG� G\QDPLF� �0DQ�� /DX� DQG�
&KDQ���������)DK\��������LQGLFDWHG�WKDW�WKH�
VXFFHVV� RI� WKH� RUJDQL]DWLRQ� LQ� WKH�
DWWDLQPHQW� RI� VXSHULRU� PDUNHW� SRVLWLRQ� LV�
FDXVHG� E\� DQ� RQJRLQJ� FRPSHWLWLYH�
DGYDQWDJH� WKDW� TXLFNO\� OHDGV� WR� VXSHULRU�
FRUSRUDWH� SHUIRUPDQFH� RU� SURILWDELOLW\��
/LNHZLVH��1HHO\��������IRXQG�D�FRUUHODWLRQ�
EHWZHHQ� WKH� FRPSHWLWLYHQHVV� DQG�
SHUIRUPDQFH�RI�RUJDQL]DWLRQV�DV�PHDVXUHG�
E\� UHYHQXH�� YDOXH� DGGHG� PDUNHW� VKDUH��
VDOHV�� SURILWV�� DQG� WKH� JURZWK� RI� WKHLU�
SURGXFWV��

7KH� HYLGHQFH� IRXQG� LQ� HPSLULFDO�
UHVHDUFK� VXFK� DV� WKDW� RI� 3UHPSUHH��
8VVDKDZDQLWFKDNLW� DQG� %RRQOXD� � ����� ��
DUJXHV� WKDW� EXVLQHVV� FRPSHWLWLYHQHVV� LV�
SRVLWLYHO\�FRUUHODWHG�ZLWK�ILUP�YDOXH��6LQJK�
������ �DOVR�LQGLFDWHV�WKDW�FRPSHWLWLYHQHVV�
FRQWULEXWHV�WR�WKH�LQFUHDVHG�SHUIRUPDQFH�RI�
WKH�FRPSDQ\�RU�WKH�ULVH�RI�DQ�RUJDQL]DWLRQ
V�
TXDOLW\�RYHU�LWV�ULYDOV��OHDGLQJ�WR�LQFUHDVHG�
EHQHILWV� IRU� WKH� FRPSDQ\� � 3DVW� VWXGLHV�
VXJJHVW� D� UHODWLRQVKLS� EHWZHHQ�
FRPSHWLWLYHQHVV�DQG�ILUP�SHUIRUPDQFH� �2Q�
WKH� EDVLV� RI� WKH� OLWHUDWXUH� UHYLHZ� DQG� WKH�
SURSRVHG� UHVHDUFK� IUDPHZRUN� DERYH�� D�
VLJQLILFDQW�WUHQG�LV�GHPRQVWUDWHG��OHDGLQJ�WR�
WKH�K\SRWKHVHV�DV�IROORZV

+\SRWKHVLV� �� � 7KH� EXVLQHVV�
FRPSHWLWLYHQHVV� ZLOO� KDYH� D� SRVLWLYH�
LQIOXHQFH�RQ�ILUP�SHUIRUPDQFH�

�� 5HVHDUFK�0HWKRGV
� 6DPSOH� 6HOHFWLRQ� DQG� 'DWD� FROOHFWLRQ�
3URFHGXUH

7KLV� UHVHDUFK� VHOHFWV� EHYHUDJH�
EXVLQHVVHV�� ZKLFK� FRQGXFW� WKH� SURGXFWLRQ�
RI� EHYHUDJHV� ZLWKLQ� 7KDLODQG� DQG� DUH�
UHJLVWHUHG�ZLWK�WKH�'HSDUWPHQW�RI�,QGXVWULDO�
:RUNV��DV�WKH�VDPSOH� �7KH�SRSXODWLRQ�ZDV�
REWDLQHG�IURP�WKH� OLVW� IRXQG�RQ� WKH�RQOLQH�
GDWDEDVH�RI�7KDLODQG¶ V�LQGXVWULDO�GLUHFWRU\�
RI� WKH� 'HSDUWPHQW� RI� ,QGXVWULDO� :RUNV��
0LQLVWU\� RI� ,QGXVWU\� RI� WKH� 7KDL�
JRYHUQPHQW� DV� RI� 0DUFK� �����
�KWWS���ZZZ�GLZ�JR�WK��DFFHVVHG�0DUFK�����
����� � � 7KH� TXHVWLRQQDLUHV� ZHUH� GLUHFWO\�
GLVWULEXWHG� WR� ���� UHFLSLHQWV� E\� EHLQJ�
PDLOHG� WR� D� V\VWHPDWLF� UDQGRP� VDPSOLQJ�
IURP� WKH� OLVW�� RI� ZKLFK� WKH� WRWDO� RI� WKH�
VXFFHVVIXO� TXHVWLRQQDLUH� PDLOLQJ� ZDV� ����
VXUYH\V�� IURP� ZKLFK� ���� UHVSRQVHV� ZHUH�
UHFHLYHG��$�WRWDO�RI����RI�WKH�TXHVWLRQQDLUH�
PDLO�VXUYH\V�ZHUH�XQGHOLYHUDEOH�GXH�WR�WKH�
IDFW� WKDW� VRPH� EXVLQHVV� KDG� PRYHG� WR�
XQNQRZQ� ORFDWLRQV� RU� GLVFRQWLQXHG�
RSHUDWLRQV� � 7KH� UHPDLQLQJ� ���� YDOLG� DQG�
FRPSOHWH�TXHVWLRQQDLUHV�ZHUH�XVHG�IRU� WKH�
TXDQWLWDWLYH� DQDO\VLV� � 7KH� HIIHFWLYH�
UHVSRQVH� UDWH� ZDV� DSSUR[LPDWHO\� ��� ���
SHUFHQW� �$FFRUGLQJ� WR� $DNHU�� .XPHU� DQG�
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'D\� � ����� �� WKH� UHVSRQVH� UDWH� IRU� PDLO�
VXUYH\V�� ZLWKRXW� DQ� DSSUR[LPDWH�
DSSURSULDWH�IROORZ�XS�SURFHGXUH��LI�JUHDWHU�
WKDQ� ��� SHUFHQW�� LV� FRQVLGHUHG� DFFHSWDEOH��
,Q� DGGLWLRQ�� WKH� WZR� WHVWV± XVLQJ� REMHFWLYH�
GDWD� RQ� UHVSRQGHQWV� DQG� QRQ� UHVSRQGHQWV�
LQGLFDWHG�WKDW�QRQ� UHVSRQVH�ELDV�ZDV�QRW�D�
FRQFHUQ��$UPVWURQJ�DQG�2YHUWRQ��������

� 5HOLDELOLW\�DQG�YDOLGLW\
7DEOH� �� VKRZV� WKH� UHVXOWV� IRU� ERWK�

IDFWRU� ORDGLQJV� DQG�&URQEDFK¶ V�$OSKD� IRU�
PXOWLSOH� LWHP�VFDOHV�XVHG� LQ� WKLV� UHVHDUFK��

$OO�IDFWRU�ORDGLQJV�DUH�������������DQG�DUH�
JUHDWHU�WKDQ�WKH�FXW�RII�VFRUH�RI������ZKLFK�
LQGLFDWHV� WKH� DFFHSWDEOH� FRQVWUXFW� YDOLGLW\�
� +DLU� HW� DO� �� ����� � � ,Q� DGGLWLRQ�� WKH�
&URQEDFK¶ V� $OSKD� FRHIILFLHQWV� IRU� DOO�
YDULDEOHV� DUH� VKRZQ� WR� EH� EHWZHHQ� �� ����
DQG� �� ����� ZKLFK� LV� JUHDWHU� WKDQ� �� ��� DV�
UHFRPPHQGHG� E\� .OLQH� � ����� ��
$FFRUGLQJO\�� WKHVH� PHDVXUHPHQWV� DUH�
GHHPHG� DSSURSULDWH� IRU� IXUWKHU� DQDO\VLV�
EHFDXVH� WKH\� H[SUHVV� DQ� DFFHSWHG� YDOLGLW\�
DQG�UHOLDELOLW\�

7DEOH����5HVXOWV�RI�PHDVXUH�YDOLGDWLRQ

&RQVWUXFWV )DFWRU�
/RDGLQJV

&URQEDFK¶V�
$OSKD

%XVLQHVV�2SHUDWLRQ�8QGHUVWDQGLQJ�)RFXV��%28� ����������� �����
0DQDJHULDO�,QIRUPDWLRQ�$ZDUHQHVV��0,$� ����������� �����
'HFLVLRQ�PDNLQJ�6NLOOV�(PSKDVLV��'06� ����������� �����
2UJDQL]DWLRQDO�([SHULHQFH�8VHIXOQHVV��2(8� ����������� �����
(QYLURQPHQWDO�(GXFDWLRQ�'\QDPLVP��(('� ����������� �����
2UJDQL]DWLRQDO�&UHDWLYLW\��2&� ����������� �����
1HZ�,GHD�*HQHUDWLRQ��1,� ����������� �����
2UJDQL]DWLRQDO�,QQRYDWLRQ��2,� ����������� �����
%XVLQHVV�&RPSHWLWLYHQHVV��%&� ����������� �����
)LUP�3HUIRUPDQFH��)3� ����������� �����

� 6WDWLVWLFDO�7HFKQLTXH
6WDWLVWLFDO� WHFKQLTXHV� DUH� XVHG� LQ� WKLV�

UHVHDUFK� DQG� LQFOXGH� GHVFULSWLYH� VWDWLVWLFV��
LQFOXGLQJ� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ��
ZKLFK�DUH�XVHG�WR�VXPPDUL]H�DQG�GHVFULEH�
WKH� EDVLF� IHDWXUHV� RI� WKH� GDWD� � 3HDUVRQ¶ V�
SURGXFW� PRPHQW� FRUUHODWLRQ� WHFKQLTXHV�
DQDO\VLV� LV� XVHG� WR� WHVW� WKH� FRUUHODWLRQV�
DPRQJ� DOO� YDULDEOHV� � 7KH� UHJUHVVLRQ�
DQDO\VLV� LV� FRQGXFWHG� LQ� RUGHU� WR�
VWDWLVWLFDOO\� HVWLPDWH� WKH� FRHIILFLHQW� RI�
K\SRWKHVHV� WHVWLQJ� � 7KH� HVWDEOLVKHG�

UHVHDUFK� PRGHOV� DUH� GHPRQVWUDWHG� DV�
IROORZV�

(TXDWLRQ����2& D� ��E�%28���E�0,$���
E�'06�� � E�2(8�� � E�((2�� � E�)$���
E�)6��H�
(TXDWLRQ��� 1, D� ��E�%28���E�0,$���
E��'06���E��2(8���E��((2���E��)$���
E��)6��H�
(TXDWLRQ��� 1, D� ��E��2&���E��)$���
E��)6��H�



ͳͳ͵

(TXDWLRQ��� 2, D� ��E��%28���E��0,$���
E��'06���E��2(8���E��((2���E��)$���
E��)6��H�
(TXDWLRQ��� 2, D� ��E��2&���E��)$���
E��)6��H�
(TXDWLRQ��� %& D� ��E��2&���E��1,���
E��2,���E��)$���E��)6��H�
(TXDWLRQ��� )3 D� �E��%28���E��0,$���
E��'06���E��2(8���E��((2���E��)$���
E��)6��H�
(TXDWLRQ� �� )3 D� � � E��1,� �E��2,���
E��%&���E��)$���E��)6��H�
�� 5HVXOWV�DQG�'LVFXVVLRQ

7DEOH���VKRZV�WKH�GHVFULSWLYH�VWDWLVWLFV�
DQG�FRUUHODWLRQ�PDWUL[�IRU�DOO�YDULDEOHV��7KH�

UHVXOWV� VKRZ� D� VLJQLILFDQW� FRUUHODWLRQ�
EHWZHHQ�������DQG��������S ������� � �7KLV�
HYLGHQFH� VXJJHVWV� WKDW� WKHUH� DUH�
LQWHUFRUUHODWLRQV� DPRQJ� WKH� LQGHSHQGHQW�
YDULDEOHV� ZKLFK� DUH� OHVV� WKDQ� �� ��� DV�
UHFRPPHQGHG� E\� +DLU� HW� DO� � � ����� � � ,Q�
DGGLWLRQ�� 9DULDQFH� LQIODWLRQ� IDFWRUV� �9,)��
UDQJH�IURP�������WR��������ZHOO�EHORZ�WKH�
FXW� RII YDOXH� RI� ���� PHDQLQJ� WKDW� WKH�
LQGHSHQGHQW� YDULDEOHV� DUH� QRW� FRUUHODWHG�
ZLWK�HDFK�RWKHU��+DLU�HW�DO� ������� ��7KLV�LV�
VKRZQ�LQ�7DEOH���DQG�7DEOH��� �7KHUHIRUH��
WKHUH� DUH� QR�PXOWLFROOLQHDULW\� SUREOHPV� LQ�
WKLV�UHVHDUFK�

7DEOH����'HVFULSWLYH�VWDWLVWLFV�DQG�FRUUHODWLRQ�PDWUL[

9DULDEOHV %28 0,$ '06 2(8 ((' 2& 1, 2, %& )3 )$
0HDQ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� 1�$
6' ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� 1�$
0,$ ����

'06 ���� ����

2(8 ���� ���� ����

((' ���� ���� ���� ����

2& ���� ���� ���� ���� ����

1, ���� ���� ���� ���� ���� ����

2, ���� ���� ���� ���� ���� ���� ����

%& ���� ���� ���� ���� ���� ���� ���� ����

)3 ���� ���� ���� ���� ���� ���� ���� ���� ����

)$ ����� ������ ����� ������ ������ ������ ������ ������ ������ ������

)6 ���� ����� ����� ����� ���� ����� ����� ����� ����� ����� ����
�S��������S������

� +\SRWKHVLV�7HVWLQJ�DQG�5HVXOWV
7DEOH� �� VKRZV� WKH� UHVXOWV� RI� WKH�

LQIOXHQFH� RI� 62.2� RQ� WKH� IRXU�
FRQVHTXHQFHV�� QDPHO\� RUJDQL]DWLRQDO�
FUHDWLYLW\�� QHZ� LGHD� JHQHUDWLRQ��
RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG� ILUP�
SHUIRUPDQFH��

)LUVWO\�� EXVLQHVV� RSHUDWLRQ�
XQGHUVWDQGLQJ� IRFXV� KDV� DQ� HIIHFW� RQ�
RUJDQL]DWLRQDO� FUHDWLYLW\�� QHZ� LGHD�
JHQHUDWLRQ�� RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG�
ILUP�SHUIRUPDQFH�LQ�+\SRWKHVHV��D�G��ȕ�  �
�������S��������ȕ�  ��������ȕ��  � �������ȕ��
 ��������S!�������UHVSHFWLYHO\���7KLV�UHVXOW��
DFFRUGLQJ� WR� SULRU� UHVHDUFK�� VXJJHVWV� WKDW�
UHFRJQLWLRQ�RI�HPSOR\HHV� LQ�RUJDQL]DWLRQV��
UHJDUGLQJ� WKHLU� UROHV� DQG� UHVSRQVLELOLWLHV�
SHUWDLQLQJ� WR� PDQXIDFWXULQJ� JRRGV� RU�

VHUYLFHV� DQG� WKH� XQGHUVWDQGLQJ� RI�
VWUDWHJLHV��OHDGV�WR�RUJDQL]DWLRQDO�FUHDWLYLW\�
� 0XPIRUG�� HW� DO� �� ����� � � 0RUHRYHU��
EXVLQHVV� RSHUDWLRQ� XQGHUVWDQGLQJ� IRFXV�
FRQWULEXWHV�WR�WKH�DSSOLFDWLRQ�RI�NQRZOHGJH�
IRU� WKH� EHQHILW� RI� WKH� RUJDQL]DWLRQ�
� %\LQJWRQ� DQG� &KULVHQVHQ�� ����� �
&RQWUDULO\�� WKHVH� UHVXOWV� DUH� LQFRQVLVWHQW�
ZLWK�0RUJDQ��.DOHND�DQG�.DWVLNHDV���������
ZKR� IRXQG� WKDW� WKH� RUJDQL]DWLRQ� WKDW�
HQFRXUDJHV� XQGHUVWDQGLQJ� RI� WKH� EXVLQHVV�
SURFHVV� OHDGV� WR� LQFUHDVHG� ILUP�
SHUIRUPDQFH��1HYHUWKHOHVV��D�ILUP�QHHGV�WR�
XQGHUVWDQG ZKLFK� NQRZOHGJH� LV� EHQHILFLDO�
WR� LW� DQG� XVH� WKDW NQRZOHGJH� WR� HQKDQFH�
ZRUN�HIILFLHQF\� � ,I� WKH� ILUP� LV�QRW�DEOH� WR�
XQGHUVWDQG�VXFK�NQRZOHGJH��LW�LV�QRW�XVHIXO�
IRU� ZRUN� HIILFLHQF\� � %URFNEDQN�� ����� �
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7KHUHIRUH��+\SRWKHVLV��D�LV�VXSSRUWHG�EXW�
+\SRWKHVHV� �E�� �F� DQG� �G� DUH� QRW�
VXSSRUWHG�

6HFRQGO\�� PDQDJHULDO� LQIRUPDWLRQ�
DZDUHQHVV�KDV�DQ�LPSDFW RQ�RUJDQL]DWLRQDO�
FUHDWLYLW\�� QHZ� LGHD� JHQHUDWLRQ��
RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG� ILUP�

SHUIRUPDQFH� LQ� +\SRWKHVHV� �D� G� � ȕ�  �
�������S��������ȕ�  ��������ȕ��  ��������ȕ��
 ��������S!�������UHVSHFWLYHO\���7KLV�UHVXOW��
DFFRUGLQJ� WR� SULRU� UHVHDUFK�� VXJJHVWV� WKDW�
WKH� DSSOLFDWLRQ� RI� LQIRUPDWLRQ� WHFKQRORJ\�
ZLWKLQ�WKH�RUJDQL]DWLRQ�ZLOO�OHDG�WR�WKH�
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S��������S��������S������

FUHDWLYLW\� RI� WKDW� RUJDQL]DWLRQ� � 0DGMDU��
����� � � +RZHYHU�� WKHVH� UHVXOWV� DUH�
LQFRQVLVWHQW� ZLWK� VRPH� VWXGLHV� WKDW�
VXJJHVWHG� WKH� DELOLW\� RI� WKH� ILUP¶ V�
PDQDJHULDO� LQIRUPDWLRQ� V\VWHPV� LQ�
SURYLGLQJ� DGDSWDELOLW\� RU� SUHGLFWDELOLW\� WR�
WKH�PDQDJHPHQW� OHDGV�WR�LGHDV�IRU�FRQWH[W�

FDSWXULQJ�DQG� WUHDWPHQWV�RI� WKH�SURFHVV�RU�
V\VWHP� RI� WKH� RUJDQL]DWLRQ� � 3HWUHYVND��
3RHOV� DQG� 0DQFHVNL�� ����� � � 7KXV��
+\SRWKHVLV��D�LV�VXSSRUWHG�EXW�+\SRWKHVHV�
�E���F��DQG��G�DUH�QRW�VXSSRUWHG�

7KLUGO\�� GHFLVLRQ� PDNLQJ� VNLOOV�
HPSKDVLV� KDV� DQ� LQIOXHQFH RQ�
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RUJDQL]DWLRQDO� FUHDWLYLW\�� QHZ� LGHD�
JHQHUDWLRQ�� RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG�
ILUP�SHUIRUPDQFH�LQ�+\SRWKHVHV��D�G��ȕ�  �
�������ȕ��  ��������S��������ȕ��  ��������S��
������ȕ��  ��������S��������UHVSHFWLYHO\� ��
7KLV� LV� FRQVLVWHQW�ZLWK� WKH�ZRUN�RI�3DLYD��
5RWK�DQG�)HQVWHUVHLIHU� ������ �ZKR�IRXQG�
WKDW� GHFLVLRQV� PDGH� E\� VNLOOV� WR� FKRRVH�
DOWHUQDWLYHV� DQG� NQRZOHGJH� WKURXJK�
HPSOR\HHV¶ SUDFWLFHV� LQ� WKH� RUJDQL]DWLRQ�
OHDGV� WR� WKH� FUHDWLRQ� RI�QHZ�SURGXFWV� WKDW�
DUH� GLIILFXOW� WR� LPLWDWH� �/LNHZLVH�� H[SOLFLW�
NQRZOHGJH� VKDULQJ�KDG�D�VLJQLILFDQW�HIIHFW�
RQ� LQQRYDWLRQ� VSHHG� DQG� ILQDQFLDO�
SHUIRUPDQFH�� ZKLOH� WDFLW� NQRZOHGJH�
VKDULQJ� KDG� D� PRUH� VLJQLILFDQW� HIIHFW� RQ�
LQQRYDWLRQ� TXDOLW\� DQG� RSHUDWLRQDO�
SHUIRUPDQFH� � :DQJ� DQG� :DQJ�� ����� ��
)XUWKHUPRUH��WKH�RUJDQL]DWLRQ�KDV�WKH�VNLOOV�
WR� PDNH� GHFLVLRQV� UHJDUGLQJ� WKH� EXVLQHVV�
WKDW� ZLOO� UHVXOW� LQ� LPSURYHG� SHUIRUPDQFH�
DQG� SURGXFWLRQ� FRVWV� WKDW� DUH� ORZHU�
� 0RUJDQ�� :DUG\� DQG� %DUWRQ]�� ����� ��
7KHUHIRUH��+\SRWKHVHV� �D���E�� �F�DQG��G�
DUH�VXSSRUWHG�

)RXUWKO\�� RUJDQL]DWLRQDO� H[SHULHQFH�
XVHIXOQHVV� KDV� DQ� HIIHFW� RQ� RUJDQL]DWLRQDO�
FUHDWLYLW\�� QHZ� LGHD� JHQHUDWLRQ��
RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG� ILUP�
SHUIRUPDQFH� LQ� +\SRWKHVHV �D� G� � ȕ�  �
�������S��������ȕ�� ���������ȕ�� ��������
ȕ�� ��������S!�������UHVSHFWLYHO\� � �7KHVH�
UHVXOWV�DUH�FRQVLVWHQW�ZLWK�$PDELOH��+DGOH\�
DQG� .UDPHU� � ����� �� ZKR� IRXQG� WKDW� WKH�
DSSOLFDWLRQ� RI� RUJDQL]DWLRQDO� H[SHULHQFH�
SRVLWLYH� LPSDFWV� RUJDQL]DWLRQDO� FUHDWLYLW\��
2Q� WKH� RWKHU� KDQG�� (PGHQ�� <DSUDN� DQG�
&DYXVJLO� � ����� � H[SUHVVHG� FRQWUDVWLQJ�
UHVXOWV� DQG� IRXQG� WKDW� WKHUH� ZDV� QR�

UHODWLRQVKLS� EHWZHHQ� OHDUQLQJ� IURP�
H[SHULHQFH� DQG� WKH� ILUP¶ V� ILQDQFLDO�
SHUIRUPDQFH��([SHULHQFH�LV�NQRZOHGJH�WKDW�
KDV� OLPLWV� WR� UHSOLFDWH� HIILFLHQWO\� EHFDXVH�
OHDUQLQJ� SRVVHVVHV� SRWHQWLDO� ELDV� LQ�
FRPSOLDQFH� +HQFH�� +\SRWKHVLV� �D� LV�
VXSSRUWHG�EXW�+\SRWKHVHV��E���F�� DQG��G�
DUH�QRW�VXSSRUWHG�

)LQDOO\�� HQYLURQPHQWDO� HGXFDWLRQ�
G\QDPLVP�KDV�DQ�LPSDFW RQ�RUJDQL]DWLRQDO�
FUHDWLYLW\�� QHZ� LGHD� JHQHUDWLRQ��
RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG� ILUP�
SHUIRUPDQFH� LQ� +\SRWKHVHV� �D� G� � ȕ�  �
�������S!�������ȕ��  ��������S��������ȕ��  �
�� ����� S!� �� ��� ȕ��  � �� ����� S�� �� ����
UHVSHFWLYHO\� � � 7KH� UHVXOWV� LPSO\� WKDW� WKH�
LQIRUPDWLRQ� H[FKDQJH� ZLWK� WKH� H[WHUQDO�
HQYLURQPHQW� KDV� LQIOXHQFHV� RQ� LGHD�
JHQHUDWLRQ� � &XPPLQJV� DQG� 2
&RQQHOO��
����� � �)XUWKHUPRUH�� ILUPV� WKDW� EHQHILWWHG�
IURP� D� VHUYLFH� EDVHG� FRPSHWLWLYH�
DGYDQWDJH�� FRPSDUHG� WR� WKHLU� ULYDOV��
DFKLHYHG� EHWWHU� SHUIRUPDQFH� OHYHOV�
�*LPHQH]�DQG�9HQWXUD���������&RQYHUVHO\��
WKHVH� UHVXOWV� DUH� LQFRQVLVWHQW� ZLWK�
'DPDQSRXU�� :DONHU� DQG� $YHOODQHGD�
������ �ZKR� DUJXH� WKDW� RUJDQL]DWLRQV� WKDW�
FDQ�EH�TXDOLILHG�DV�G\QDPLF�PD\� UHVXOW� LQ�
WKH�RUJDQL]DWLRQDO� FDSDELOLW\� RI� LPSURYLQJ�
LQQRYDWLRQ� �/LNHZLVH��<X�DQG�5DPDQDWKDQ�
�������IRXQG�WKDW�HQYLURQPHQWDO�G\QDPLVP�
KDG�QR�GLUHFW�HIIHFW�RQ�RSHUDWLRQV�VWUDWHJ\��
7KXV��HPSOR\HH�FRPSHWHQFH��VXFK�DV�JRRG�
FUHDWLYLW\� DQG� LPSURYLQJ� LQQRYDWLRQ� ZDV�
EDVHG� RQ� TXDOLW\� DQG� IOH[LEOH� VWUDWHJLHV��
7KXV��+\SRWKHVHV��E�DQG��G�DUH�VXSSRUWHG�
EXW� +\SRWKHVHV� �D� DQG� �F� DUH� QRW�
VXSSRUWHG��
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7DEOH� �� VKRZV� WKH� UHVXOWV� RI� WKH�
LQIOXHQFH�RI�RUJDQL]DWLRQDO�FUHDWLYLW\�� QHZ�
LGHD�JHQHUDWLRQ��RUJDQL]DWLRQDO�LQQRYDWLRQ��
EXVLQHVV� FRPSHWLWLYHQHVV� DQG� ILUP�
SHUIRUPDQFH� � )LUVWO\� RUJDQL]DWLRQDO�
FUHDWLYLW\� KDV� DQ� HIIHFW� RQ� QHZ� LGHD�
JHQHUDWLRQ�� RUJDQL]DWLRQDO� LQQRYDWLRQ�� DQG�
EXVLQHVV�FRPSHWLWLYHQHVV�LQ�+\SRWKHVHV��D�
F��ȕ��  ��������ȕ��  ��������S��������ȕ��  
������� S!� ������ UHVSHFWLYHO\� �7KLV� UHVXOW��
DFFRUGLQJ� WR�SUHYLRXV� UHVHDUFK� E\� 6KDOOH\�
DQG� *LOVRQ� � ����� �� VXJJHVWV� WKDW� WKH�
FUHDWLYLW\� RI� DQ� LQGLYLGXDO� HPSOR\HH� LV�
FRQVLGHUHG� WKH� EDVLV� IRU� FUHDWLYLW\� DQG�
LQQRYDWLRQ�LQ�D ILUP��/LNHZLVH��FUHDWLYLW\�LV�
FRQILUPHG�DV�D�SURFHVV�WKDW�UHVXOWV�LQ�QRYHO�
DQG�XVHIXO�LGHDV�LQ�DQ\�GRPDLQ��$PDELOH�HW�
DO� ������� ��FDXVHG�E\�WKH�FROODERUDWLRQ�RI�D�
JURXS�RU�RUJDQL]DWLRQ�DLPHG�DW�JHQHUDWLQJ�
LGHDV�IRU�DSSOLFDWLRQ�WR�WKH�ZRUN�RI�WKH�ILUP�
�:U]HVQLHZVNL��'XWWRQ�DQG�'HEHEH���������
0RUHRYHU��0XPIRUG�HW�DO���������VXJJHVW�D�
SRVLWLYH FRUUHODWLRQ�EHWZHHQ�FUHDWLYLW\�DQG�
LQQRYDWLRQ� �2Q� WKH� FRQWUDU\�� WKHVH� UHVXOWV�

DUH� LQFRQVLVWHQW� ZLWK� VRPH� VWXGLHV� WKDW�
VXJJHVWHG� WKH� RUJDQL]DWLRQDO� FUHDWLYLW\�
PHFKDQLVP� ZLOO� OHDG� WR� D� EHWWHU�
SHUIRUPDQFH� WKDQ�FRPSHWLWRUV� �%KDUDGZDM�
DQG�0HQRQ�������� 7KHUHIRUH��+\SRWKHVHV�
�D�DQG��E�DUH�VXSSRUWHG�EXW +\SRWKHVLV��F
LV�QRW�VXSSRUWHG�

7KLUGO\�� RUJDQL]DWLRQDO� LQQRYDWLRQ� KDV� DQ�
LPSDFW RQ� EXVLQHVV� FRPSHWLWLYHQHVV� DQG�
ILUP�SHUIRUPDQFH�LQ�+\SRWKHVHV��D�E��ȕ��  �
�� ����� S�� �� ���� ȕ��  � �� ����� S�� �� ����
UHVSHFWLYHO\� � � 7KH� ILQGLQJ� VXJJHVW� WKDW�
RUJDQL]DWLRQDO�LQQRYDWLRQ��UHVXOWLQJ�IURP
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WKH�DSSOLFDWLRQ�RI�NQRZOHGJH�LQ�WKH�FUHDWLRQ�
DQG�GHYHORSPHQW�RI�LQQRYDWLRQV��OHDGV�WR�D�
VXVWDLQDEOH� FRPSHWLWLYH� DGYDQWDJH� �<DQJ��
=KHQJ�DQG�9LHUH���������DQG�DQ�LQFUHDVH�RI�
VXVWDLQDEOH� FRPSHWLWLYH� DGYDQWDJH� � )UDM��
0DWXWH� DQG� 0HOHUR�� ����� � � %HVLGHV��
LQQRYDWLRQ�DQG�WKH�WHFKQRORJLFDO�FDSDELOLW\�
WR�JHQHUDWH�SURGXFWV�DQG�SURFHVVHV�FDQ�DOVR�
OHDG� WR� VXSHULRU� FRPSDQ\� SHUIRUPDQFH�
� &DPLVyQ� DQG� 9LOODU� /ySH]�� ����� ��
0RUHRYHU�� RUJDQL]DWLRQDO� LQQRYDWLRQ� LV�
SRVLWLYHO\� UHODWHG� WR� ILUP� SHUIRUPDQFH�
�.DONDQD�� %R]NXUWE� DQG� $UPDQF�� ����� �
$FFRUGLQJO\��+\SRWKHVHV�+�D�DQG��E�DUH�
VXSSRUWHG�

)LQDOO\�� EXVLQHVV� FRPSHWLWLYHQHVV� KDV�
DQ� HIIHFW� RQ� ILUP� SHUIRUPDQFH� LQ�
+\SRWKHVHV����ȕ��  ��������S���������7KLV�
ILQGLQJ� VXJJHVWV� WKDW� FRPSHWLWLYHQHVV�
FRQWULEXWHV�WR�WKH�LQFUHDVHG�SHUIRUPDQFH�RI�
WKH� ILUP� � 6LQJK�� ����� � � /LNHZLVH�� WKH�
VXFFHVV�RI�WKH�PDUNHW�SRVLWLRQ�LV�FDXVHG�E\�
WKH� RQJRLQJ� FRPSHWLWLYH� DGYDQWDJHV� WKDW�
TXLFNO\� OHDG� WR� VXSHULRU� FRUSRUDWH�
SHUIRUPDQFH�RU�SURILWDELOLW\��)DK\������� ��
)XUWKHUPRUH�� :LNOXQG� DQG� 6KHSKHUG�
� ����� � VXJJHVW� D� SRVLWLYH� UHODWLRQVKLS�
EHWZHHQ� FRPSHWLWLYHQHVV� DQG� ILUP�
SHUIRUPDQFH� � 7KXV�� +\SRWKHVLV� +�� LV�
VXSSRUWHG�

)RU� WKH� FRQWURO� YDULDEOHV�� WKH�
UHODWLRQVKLSV� DPRQJ� RUJDQL]DWLRQDO�
FUHDWLYLW\�� QHZ� LGHD� JHQHUDWLRQ��
RUJDQL]DWLRQDO� LQQRYDWLRQ� EXVLQHVV�
FRPSHWLWLYHQHVV�DQG� ILUP�SHUIRUPDQFH�DUH�
QRW�LPSDFWHG�E\�ILUP�DJH�DQG�VL]H�ILUP�VL]H�

�� &RQWULEXWLRQV
� 7KHRUHWLFDO�&RQWULEXWLRQ

7KLV� UHVHDUFK� SURYLGHV WKUHH�
FRQWULEXWLRQV� � )LUVWO\�� LW� SURSRVHV� ILYH�
GLPHQVLRQV� RI� 62.2�� QDPHO\�� EXVLQHVV�
RSHUDWLRQ�XQGHUVWDQGLQJ�IRFXV��PDQDJHULDO�
LQIRUPDWLRQ� DZDUHQHVV�� GHFLVLRQ� PDNLQJ�
VNLOOV� HPSKDVLV�� RUJDQL]DWLRQDO� H[SHULHQFH�
XVHIXOQHVV�� DQG� HQYLURQPHQWDO� HGXFDWLRQ�
G\QDPLVP� � 6HFRQGO\�� WKH\� DUH� H[DPLQHG�
IRU� WKH� ILUVW� WLPH� LQ� D� 7KDL� FRQWH[W� WKH�
UHVXOWV� RI� ZKLFK� UHODWH� WR� WKH� DQWHFHGHQW�
YDULDEOHV��HDFK�GLPHQVLRQ�RI�62.2��DQG�LWV�

FRQVHTXHQFH�YDULDEOHV��/DVWO\��WKLV�UHVHDUFK�
DWWHPSWV� WR� JDLQ� D� FOHDU� XQGHUVWDQGLQJ� RI�
WKH�UHODWLRQVKLS�EHWZHHQ�HDFK�GLPHQVLRQ�RI�
62.2� DQG� LWV� FRQVHTXHQFHV� E\� DSSO\LQJ�
WKH� SULQFLSDO� WKHRUHWLFDO� IUDPHZRUNV� RI�
.%9�WR�H[SODLQ�WKH�UHODWLRQVKLSV�

�0DQDJHULDO�&RQWULEXWLRQ�
7KLV� UHVHDUFK� FDQ� KHOS� H[HFXWLYHV� LQ�

PDQDJHPHQW� GHSDUWPHQWV� RI� EHYHUDJH�
EXVLQHVVHV� WR� HPSKDVL]H� KRZ� WKHLU� ILUPV�
FDQ� DFKLHYH� ILUP� SHUIRUPDQFH� RYHU� WKHLU�
FRPSHWLWRUV� �([HFXWLYHV� QHHG� WR� IRFXV� RQ�
OHYHUDJLQJ� RUJDQL]DWLRQDO� NQRZOHGJH� DV� D�
QHFHVVDU\� IDFWRU� WR� HVWDEOLVK� DQG�PDLQWDLQ�
FRQWLQXRXV� EXVLQHVV� FRPSHWLWLYHQHVV��
)XUWKHUPRUH�� H[HFXWLYHV� PXVW� FUHDWH� DQ�
XQGHUVWDQGLQJ� RI� WKH� SURFHVVHV�ZLWKLQ� WKH�
RUJDQL]DWLRQ�IRU�HPSOR\HHV�DQG�HQFRXUDJH�
HPSOR\HHV� WR� KDYH� SDUWLFLSDWLRQ� LQ�
GHFLVLRQ�PDNLQJ��ZKLFK�OHDGV�WR�LQFUHDVHG�
FDSDELOLW\� WR� FRPSHWH� DQG� FRSH� ZLWK� WKH�
VLWXDWLRQV�WKDW�DULVH�ZLWKLQ�WKH�ILUP�DV�ZHOO�

�� /LPLWDWLRQV� DQG� 6XJJHVWLRQV� IRU�
)XWXUH
� /LPLWDWLRQV�

7KLV�UHVHDUFK�KDV�VRPH�OLPLWDWLRQV�WKDW�
VKRXOG�EH�PHQWLRQHG� �)LUVWO\��WKH�UHVXOWV�RI�
WKLV�UHVHDUFK�H[DPLQHG�WKH�VSHFLILF�FRQWH[W�
RI� WKH� QRQ� DOFRKROLF� EHYHUDJHV� EXVLQHVV��
ZKLFK� LQFOXGHV� D� SDUWLFXODU� EXVLQHVV� W\SH��
7KXV�� WKH� UHVXOWV� RI� WKLV� UHVHDUFK� PD\� EH�
QDUURZ� DQG ODFN� WKH� JHQHUDOL]HG� FRQFHSWV�
QHFHVVDU\�IRU�XVH�LQ�GHVFULELQJ�WKH�FRQWH[WV�
RI� DOO� EHYHUDJH� EXVLQHVVHV� LQ� 7KDLODQG��
6HFRQGO\�� VRPH� YDULDEOHV� LQ� WKLV� UHVHDUFK�
KDYH�EHHQ�GHYHORSHG�DV�D�QHZ�VFDOH�EDVHG�
RQ� WKH� GHILQLWLRQ� RI� HDFK� FRQVWUXFW�� DQG� D�
QHZ�PHDVXUHPHQW��$FFRUGLQJO\��WKH�UHVXOWV�
PD\� EH� LPSDFWHG� E\� LQDSSURSULDWH�
PHDVXUHPHQWV�FDXVHG�E\�XVLQJ�WKHVH�VFDOHV��
)LQDOO\��WKH�ILQGLQJV�RXJKW�WR�EH�FRQVLGHUHG�
DV�RQO\�H[SORUDWRU\�LQ�QDWXUH�VLQFH�D�FURVV�
VHFWLRQDO� VXUYH\� PLJKW� QRW� DGHTXDWHO\�
FDSWXUH�D�ORQJLWXGLQDO�SKHQRPHQRQ��VXFK�DV�
PHDVXULQJ� YDULDEOHV� WKDW� DUH� G\QDPLF� LQ�
QDWXUH� � HQYLURQPHQWDO� HGXFDWLRQ�
G\QDPLVP��
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� 6XJJHVWLRQV�IRU�)XWXUH�5HVHDUFK
7KH�UHVXOWV�DQG�OLPLWDWLRQV�RI�WKLV�VWXG\�

LQGLFDWHG� DQ� REYLRXV� UHTXLUHPHQW� IRU�
IXUWKHU� UHVHDUFK� � )LUVWO\�� LQ� GHSWK�
LQWHUYLHZV� DQG� IRFXV� JURXS� GLVFXVVLRQV��
LQYROYLQJ� WKH� WRS� PDQDJHUV� IURP� HDFK�
EHYHUDJH�FRPSDQ\��VKRXOG�EH�FRQGXFWHG�WR�
FUHDWH� DQG� FRQILUP� WKH� YDOLGLW\� RI� WKH�
YDULDEOH�PHDVXUHPHQWV�DQG�UHODWLRQVKLSV�RI�
WKLV� QHZ� UHVHDUFK�PRGHO� �6HFRQGO\�� RWKHU�
WHFKQLTXHV�� VXFK� DV� D� VWUXFWXUDO� HTXDWLRQ�
PRGHO�VKRXOG�EH�HPSOR\HG� WR�WHVW�HDFK�RI�
WKH�ILYH�GLPHQVLRQV�IRU�D�FOHDU�H[SODQDWLRQ�
RI�ERWK� WKH�GLUHFW� DQG� LQGLUHFW� HIIHFWV� DQG�
WKH�FRQVHTXHQFHV� �7KLUGO\��IXWXUH�UHVHDUFK
VKRXOG� GHYHORS� ORQJLWXGLQDO� GDWD� VHWV�
DQG�RU�PL[HG�PHWKRGV�GHVLJQHG�WR�REVHUYH�
62.2�LQ�QHZ�GLPHQVLRQV��7KH�GDWD�PD\�EH�
FROOHFWHG� RYHU� FRQVHFXWLYH� \HDUV�� SDVV�
WKURXJK� LQ� GHSWK� LQWHUYLHZV� DQG� H[WUDFW�
IDFWRUV� ZLWK� IDFWRU� DQDO\VLV� LQ� RUGHU� WR�
DFTXLUH�QHZ�GLPHQVLRQV�RI�62.2��)LQDOO\��
WKLV� UHVHDUFK� VXJJHVWHG� D� QHZ� WKHRUHWLFDO�
IUDPHZRUN� WR� H[DPLQH� WKH� EHYHUDJH�
EXVLQHVVHV� LQ� 7KDLODQG� � 6DPSOH� JURXSV�
IURP� RWKHU� LQGXVWULHV� RU� FRXQWULHV� VKRXOG�
DOVR� EH� VWXGLHG� WR� EHWWHU� XQGHUVWDQG� DQG�
YDOLGDWH�WKH�UHVXOWV�REWDLQHG�KHUH�

�� &RQFOXVLRQ
7KLV� DUWLFOH� DQDO\]HV� WKH� UHODWLRQVKLS�

EHWZHHQ�WKH�GLPHQVLRQV�RI�62.2�DQG�ILUP�
SHUIRUPDQFH� � 7KH� UHVXOWV� LQ� WKLV� DUWLFOH�
VKRZ�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�
HPSKDVLV�RQ�GHFLVLRQ�PDNLQJ�VNLOOV��ZKLFK�
LV�RQH�GLPHQVLRQ�RI�62.2��RUJDQL]DWLRQDO�
FUHDWLYLW\�� QHZ� LGHD� JHQHUDWLRQ��
RUJDQL]DWLRQDO� LQQRYDWLRQ�� EXVLQHVV�
FRPSHWLWLYHQHVV�DQG�ILUP�SHUIRUPDQFH��7KH�
VXJJHVWLRQ� LV� WKDW� WKH� SUREOHP� VROYLQJ�
VNLOOV�DQG�GHFLVLRQ�PDNLQJ�DELOLWLHV�RI� WKH�
SHUVRQQHO� ZLWKLQ� DQ� RUJDQL]DWLRQ� DUH�
HOHPHQWV�RI�RUJDQL]DWLRQDO�NQRZOHGJH�DQG�
NH\� WR� FUHDWLQJ� LQQRYDWLRQ� � 'XH� WR� WKH�
GHFLVLRQ�PDNLQJ� VNLOOV� WKDW� HPHUJH� IURP�
WKH� H[SHULHQFH� RI� WKLQNLQJ� WR� VROYH�
SUREOHPV� LQ� EXVLQHVV�� QHZ� FRQFHSWV��
PHWKRGV� DQG� LQQRYDWLRQV� WR� VROXWLRQV� DUH�
UDLVHG�LQ�DGGLWLRQ�WR�PRUH�HIILFLHQW�EXVLQHVV�
RSHUDWLRQ� �$V�PHQWLRQHG��WKH�H[HFXWLYHV�RI�

EHYHUDJH�EXVLQHVVHV�LQ�7KDLODQG�VKRXOG�DLP�
WR� EXLOG� GHFLVLRQ� PDNLQJ� VNLOOV� LQ� WKHLU�
ZRUNIRUFH�� ZKLFK� LV� WKH� PRVW� LPSRUWDQW�
GLPHQVLRQ� RI� 62.2� � ,Q� DGGLWLRQ��
H[HFXWLYHV� VKRXOG� SD\� PRUH� DWWHQWLRQ� DQG�
HQFRXUDJH�SHUVRQQHO�WR�OHDUQ�DQG�DGDSW�WR�D�
FRQWLQXRXVO\� FKDQJLQJ� HQYLURQPHQW� �7KLV�
ZLOO� HQDEOH� RUJDQL]DWLRQV� WR� GHYHORS� QHZ�
FRQFHSWV� DQG� SURFHVVHV� IRU� WKH� EXVLQHVV�
PRGHO�WR�PHHW�FXVWRPHU�GHPDQGV�DQG�OHDG�
WR�KLJKHU�SHUIRUPDQFH�

5HIHUHQFHV�

$DNHU��'� �$� ��.XPHU��9� �DQG�'D\��*� �6��
��������0DUNHWLQJ�UHVHDUFK��1HZ�<RUN��
-RKQ�:LOH\�DQG�6RQV�

$GDPV��*� �/� � DQG�/DPRQW��%� �7� � ������ ��
.QRZOHGJH� PDQDJHPHQW� V\VWHPV� DQG�
GHYHORSLQJ� VXVWDLQDEOH� FRPSHWLWLYH�
DGYDQWDJH� � -RXUQDO� RI� .QRZOHGJH�
0DQDJHPHQW����������������

$PDELOH��7��0���+DGOH\��&��1���DQG�.UDPHU��
6��-����������&UHDWLYLW\�8QGHU�WKH�*XQ��
> $UWLFOH@ � � +DUYDUG� %XVLQHVV� 5HYLHZ��
�������������

$PDELOH�� 7� 0� �� &RQWL�� 5� �� &RRQ�� +� ��
/D]HQE\�� -� �� DQG� +HUURQ�� 0� � � ����� ��
$VVHVVLQJ� WKH� ZRUN� HQYLURQPHQW� IRU�
FUHDWLYLW\��7KH�$FDGHP\�RI�0DQDJHPHQW�
-RXUQDO� ��������������

$PLGRQ��'��0����������,QQRYDWLRQ�VWUDWHJ\�
IRU� WKH� NQRZOHGJH� HFRQRP\� � WKH� NHQ�
DZDNHQLQJ� � 1HZ� <RUN� � 5HHG�
(GXFDWLRQDO�DQG�3URIHVVLRQDO�3XEOLVKLQJ�
/WG����������

$UPVWURQJ��-��6��DQG�2YHUWRQ��7��6����������
(VWLPDWLQJ� QRQ� UHVSRQVH� ELDV� LQ� PDLO�
VXUYH\V��-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK��
���������������

$YFL��8� ��0� �0DGDQRJOX�DQG�)� �2NDPXV��
� ����� � � 6WUDWHJLF� 2ULHQWDWLRQ� DQG�
3HUIRUPDQFH� )LUPV� � (YLGHQFH� IURP� D�
'HYHORSOLQJ� &RXQWU\�� 7RXULVP�
0DQDJHPHQW�����������������

%DGUL�� 0� � $� �'DYLV�� '� � DQG� 'DYLV�� '��
� ����� � � 2SHUDWLRQV� VWUDWHJ\��
HQYLURQPHQWDO� XQFHUWDLQW\� DQG�
SHUIRUPDQFH� � D� SDWK� DQDO\WLF� PRGHO� RI�
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LQGXVWULHV� LQ� GHYHORSLQJ� FRXQWULHV��
2PHJD�����������������

%DUQH\��-� �%� � ������ � �)LUP�UHVRXUFHV�DQG�
VXVWDLQHG� FRPSHWLWLYH� DGYDQWDJH��
-RXUQDO�RI�0DQDJHPHQW� ��������������

%DUWRVK�� 2� � � ����� � � (QYLURQPHQWDO�
HGXFDWLRQ� � LPSURYLQJ� VWXGHQW�
DFKLHYHPHQW�� XQSXEOLVKHG� PDVWHUV�
WKHVLV�� WKH� HYHUJUHHQ� VWDWH� FROOHJH�
> 2QOLQH@ � � $YDLODEOH� IURP�
ZZZ�VHHU�RUJ�SDJHV�UHVHDUFK�%DUWRVK�
���� SGI� 2O\PSLD�� :$� � > DFFHVVHG�
)HEUXDU\��������@�

%DVDGXU��0����������7KH�HFRQRPLFDO��VRFLDO�
DQG� SV\FKRORJLFDO� RXWFRPH� RI�
LPSOHPHQWLQJ� D� GHOLEHUDWH� SURFHVV� RI�
RUJDQL]DWLRQDO� FUHDWLYLW\� ,Q� &� $��
$OOZRRG�	� 0� 6HODUW� �(GV� � �� 'HFLVLRQ�
PDNLQJ��6RFLDO�DQG�FUHDWLYH�

%KDUDGZDM��$� �6� �DQG�0HQRQ��$� � ������ ��
0DNLQJ� LQQRYDWLRQ� KDSSHQ� LQ�
RUJDQL]DWLRQ� � LQGLYLGXDO� FUHDWLYLW\�
PHFKDQLVPV�� RUJDQL]DWLRQDO� FUHDWLYLW\�
PHFKDQLVPV� RU� ERWK"� � -RXUQDO� RI�
3URGXFWLRQ� ,QQRYDWLRQ� 0DQDJHPHQW��
���������������

%KDWW�� *� � '� � � ����� � � .QRZOHGJH�
PDQDJHPHQW� LQ� RUJDQL]DWLRQV��
H[DPLQLQJ� WKH� LQWHUDFWLRQ� EHWZHHQ�
WHFKQRORJLHV�� WHFKQLTXHV�� DQG� SHRSOH��
-RXUQDO� RI� .QRZOHGJH� 0DQDJHPHQW��
������������

%URFN�� 0� 6� � DQG� 5XVVHOO�� 6� 7� � � ����� ��
'HFLVLRQ� PDNLQJ� UHDVRQLQJ� VNLOO�
%XLOGLQJ� 3DUWQHUVKLSV� IRU� <RXWK��
1DWLRQDO���+�&RXQFLO�DQG�WKH�8QLYHUVLW\�
RI�$UL]RQD�

%URZQ��6� �3� � ������ � �%XVLQHVV�SURFHVVHV�
DQG� EXVLQHVV� IXQFWLRQV� � D� QHZ�ZD\� RI�
ORRNLQJ�DW�HPSOR\PHQW� �0RQWKO\�/DERU�
5HYLHZ�����

%\LQJWRQ��5��DQG�&KULVWHQVHQ��-��$����������
62;� ���� � +RZ� GR� \RX� FRQWURO� \RXU�
LQWHUQDO� FRQWURO"� � 7KH� -RXUQDO� RI�
&RUSRUDWH�$FFRXQWLQJ�	�)LQDQFH�0D\�
-XQH��������

&DEUHUD�� (� �)� �� DQG� &DEUHUD�� $� � � ����� ��
)RVWHULQJ� NQRZOHGJH� VKDULQJ� WKURXJK�
SHRSOH� PDQDJHPHQW� SUDFWLFHV��

,QWHUQDWLRQDO� -RXUQDO� RI� +XPDQ�
5HVRXUFH�0DQDJHPHQW������������í����

&DODQWRQH��5��-���&DYXVJLO��6��7��DQG�=KDR��
<� � � ����� � � /HDUQLQJ� RULHQWDWLRQ�� ILUP�
LQQRYDWLRQ� FDSDELOLW\�� DQG� ILUP�
SHUIRUPDQFH� � ,QGXVWULDO� 0DUNHWLQJ�
0DQDJHPHQW��������������

&DPLVyQ���&���DQG�9LOODU�/ySH]��$����������
2UJDQL]DWLRQDO�LQQRYDWLRQ�DV�DQ�HQDEOHU�
RI� WHFKQRORJLFDO� LQQRYDWLRQ�FDSDELOLWLHV�
DQG� ¿UP� SHUIRUPDQFH� � -RXUQDO� RI�
%XVLQHVV�5HVHDUFK�������������������

&KDLNDPEDQJ�� &� �� 8VVDKDZDQLWFKDNLW�� 3��
DQG�%RRQOXD��6� � ������ � 6WUDWHJLF�FRVW�
PDQDJHPHQW� DQG� JRDO� DFKLHYHPHQW��
HYLGHQFH� IURP� IRRG� EXVLQHVVHV� LQ�
7KDLODQG� � ,QWHUQDWLRQDO� -RXUQDO� RI�
%XVLQHVV�6WUDWHJ\��������������

&KRH��-� �0� � ������ � �7KH�FRQVLGHUDWLRQ�RI�
FXOWXUDO� GLIIHUHQFHV� LQ� WKH� GHVLJQ� RI�
LQIRUPDWLRQ� V\VWHPV� � ,QIRUPDWLRQ� 	�
0DQDJHPHQW� �������±����

&RRN�� 6�'�1� � DQG� %URZQ�� -� 6� � � ����� ��
%ULGJLQJ� HSLVWHPRORJLHV� � EHWZHHQ�
RUJDQL]DWLRQDO� NQRZOHGJH� DQG�
RUJDQL]DWLRQDO� NQRZLQJ� � 2UJDQL]DWLRQ�
6FLHQFH� ���������������

&URVV��5���DQG�%DLUG��/����������7HFKQRORJ\�
LV� QRW� HQRXJK� � ,PSURYLQJ� SHUIRUPDQFH�
E\� EXLOGLQJ� RUJDQL]DWLRQDO� PHPRU\�
6ORDQ�0DQDJHPHQW�5HYLHZ� ������ ����±
���

&XPPLQJV� /� /� � DQG� 2
&RQQHOO�� 0� -��
� ����� � �2UJDQL]DWLRQDO� LQQRYDWLRQ� � D�
PRGHO�DQG�QHHGHG� UHVHDUFK� � -RXUQDO�RI�
%XVLQHVV�5HVHDUFK�����������

'DPDQSRXU��)� � ������ � $Q�LQWHJUDWLRQ�RI�
UHVHDUFK�ILQGLQJV�RI�HIIHFWV�RI�ILUP�VL]H�
DQG�PDUNHW�FRPSHWLWLRQ�RQ�SURGXFW�DQG�
SURFHVV� LQQRYDWLRQV� �%ULWLVK�-RXUQDO�RI�
0DQDJHPHQW���������������

'DPDQSRXU�� )� �� :DONHU�� 5� � DQG�
$YHOODQHGD�� &� � � ����� � � &RPELQDWLYH�
HIIHFWV� RI� LQQRYDWLRQ� W\SHV� DQG�
RUJDQL]DWLRQDO� SHUIRUPDQFH� � $�
ORQJLWXGLQDO� VWXG\� RI� VHUYLFH�
RUJDQL]DWLRQV� � 7KH� -RXUQDO� RI�
0DQDJHPHQW�6WXGLHV�������������



ͳʹͲ

'HLFKHUW��0���0��(OOHQEHFNHU��(��.OHKU��/��
3HVDUFKLFN� DQG� .� � =LHJOHU�� ������
,QGXVWU\�DQDO\VLV��6RIW�GULQNV��5HWULHYHG�
RQ� 0DUFK� ���� ����� IURP�
KWWS� � � ZZZ� FVEVMX� HGX� GRFXPHQWV�
OLEUDULHV�]HLJOHUBSDSHU�SGI

'HSDUWPHQW� RI� ,QGXVWULDO�:RUNV� � � ����� ��
)DFWRU\�GDWD��>2QOLQH@��$YDLODEOH�IURP��
KWWS���ZZZ�GLZ�JR�WK� >DFFHVVHG�0DUFK�
��������@�

'UXFNHU�� 3� � )� � � ����� � � 7KH� HIIHFWLYH�
GHFLVLRQ� � +DUYDUG� %XVLQHVV� 5HYLHZ��
-DQXDU\�)HEUXDU\���������������

'UXFNHU�� 3� � )� � � ����� � 0DQDJHPHQW�
� 5HYLVHG� (G� � ZLWK� -RVHSK� $�
0DFLDULHOOR� � � 1HZ<RUN��1<� �+DUSHU�
&ROOLQV�

(GYDUGVVRQ�� ,� �5� � � ����� � � ,V� NQRZOHGJH�
PDQDJHPHQW� ORVLQJ� JURXQG"�
GHYHORSPHQWV� DPRQJ� LFHODQGLF� 60(V��
.QRZOHGJH� 0DQDJHPHQW� 5HVHDUFK� 	�
3UDFWLFH��������������

(LVHQIXKU� � � ����� � � 'HFLVLRQ� PDNLQJ�
6SULQJHU��1HZ�<RUN��1<�

(PGHQ��=� ��<DSUDN��$� �DQG�&DYXVJLO��6�7��
� ����� �� /HDUQLQJ� IURP� H[SHULHQFH� LQ�
LQWHUQDWLRQDO�DOOLDQFHV� �DQWHFHGHQWV�DQG�
ILUP�SHUIRUPDQFH�LPSOLFDWLRQV� �-RXUQDO�
RI�%XVLQHVV�5HVHDUFK��������������

)DK\��-� � ������ � �7KH�UHVRXUFH�EDVHG�YLHZ�
RI�WKH�ILUP� �6RPH�VWXPEOLQJ�EORFNV�RQ�
WKH� URDG� WR� XQGHUVWDQGLQJ� VXVWDLQDEOH�
FRPSHWLWLYH� DGYDQWDJH� � -RXUQDO� RI�
(XURSHDQ�,QGXVWULDO�7UDLQLQJ���������� ��
�������

)UDM���(���0DWXWH��-��DQG�0HOHUR��,�� ��������
(QYLURQPHQWDO� VWUDWHJLHV� DQG�
RUJDQL]DWLRQDO� FRPSHWLWLYHQHVV� LQ� WKH�
KRWHO�LQGXVWU\� �7KH�UROH�RI�OHDUQLQJ�DQG�
LQQRYDWLRQ� DV� GHWHUPLQDQWV� RI�
HQYLURQPHQWDO� VXFFHVV� � 7RXULVP�
0DQDJHPHQW� ���������������

)UHOV��-��.���6KHUYDQL��7��DQG�6ULYDVWDYD��5��
.� � � ����� � � 7KH� LQWHJUDWHG� QHWZRUNV�
PRGHO� � H[SODLQLQJ� UHVRXUFH� DOORFDWLRQV�
LQ� QHWZRUN� PDUNHWV� � -RXUQDO� RI�
0DUNHWLQJ� ���������í���

*DOHQGH�� -� � � ����� � � $QDO\VLV� RI�
WHFKQRORJLFDO� LQQRYDWLRQ� IURP�EXVLQHVV�

HFRQRPLFV� DQG� PDQDJHPHQW��
7HFKQRYDWLRQ� ���������������

*DUFLD� 5� � DQG�&DODQWRQH�� 5� � ������ � �$�
FULWLFDO�ORRN�DW�WHFKQRORJLFDO�LQQRYDWLRQ�
W\SRORJ\� DQG� LQQRYDWLYHQHVV�
WHUPLQRORJ\� � D� OLWHUDWXUH� UHYLHZ� � 7KH�
-RXUQDO� RI� 3URGXFW� ,QQRYDWLRQ�
0DQDJHPHQW�����������������

*LPHQH]�� &� �� DQG� 9HQWXUD�� $� � � ����� ��
6XSSO\� FKDLQ� PDQDJHPHQW� DV� D�
FRPSHWLWLYH� DGYDQWDJH� LQ� WKH� 6SDQLVK�
JURFHU\� VHFWRU� � 3XEOLVKHG� :RUNLQJ�
3DSHU��1R��������������%DUFHORQD��6SDLQ��
8QLYHUVLWDW�3RPSHX�)DEUD
��83)���

*UDQGL�� $� � DQG� *ULPDOGL�� 5� � � ����� ��
$FDGHPLFV
� RUJDQL]DWLRQDO�
FKDUDFWHULVWLFV� DQG� WKH� JHQHUDWLRQ� RI�
VXFFHVVIXO� EXVLQHVV� LGHDV� � -RXUQDO� RI�
%XVLQHVV�9HQWXULQJ������������±����

*UDQW��5��0����������7RZDUG�D�NQRZOHGJH�
EDVHG� WKHRU\� RI� WKH� ILUP� � 6WUDWHJLF�
0DQDJHPHQW�-RXUQDO������������������

*UHZDO��'���/HY\�0��DQG�.XPDU�9���������
&XVWRPHU� H[SHULHQFH� PDQDJHPHQW� LQ�
UHWDLOLQJ� � DQ� RUJDQL]LQJ� IUDPHZRUN��
-RXUQDO�RI�5HWDLOLQJ��������������

+DLU��-� �)� ��$QGHUVRQ��5�(� ��7DWKDP��5�/��
DQG� %ODFN�:�&� � ������ � �0XOWLYDULDWH�
'DWD� $QDO\VLV� � �WKHG� � 8SSHU� 6DGGOH�
5LYHU��1HZ�-HUVH\��3UHQWLFH�+DOO�

+DLU��-� �)� ��%ODFN��:� �&�%DELQ��%� � -� �DQG�
$QGHUVRQ�� 5� �(� � ������ � �0XOWLYDULDWH�
GDWD�DQDO\VLV� �86$� �3HDUVRQ�(GXFDWLRQ�
,QWHUQDWLRQDO�

-LPpQH]� -LPpQH]��'� �DQG�6DQ]�9DOOH� ��5��
� ����� � � ,QQRYDWLRQ�� RUJDQL]DWLRQDO�
OHDUQLQJ�� DQG� SHUIRUPDQFH� � -RXUQDO� RI�
%XVLQHVV�5HVHDUFK� �������������±����

.DONDQ��$���%R]NXUW��2��&��DQG�$UPDQ��0��
� ����� � � 7KH� LPSDFW� RI� LQWHOOHFWXDO�
FDSLWDO�� LQQRYDWLRQ� DQG� RUJDQL]DWLRQDO�
VWUDWHJ\� RQ� ILUP� SHUIRUPDQFH��
,QWDUQDWLRQDO� VWUDWHJLF� PDQDJHPHQW�
FRQIHUHQFH��������������

.OLQH��5�%����������3ULQFLSOHV�DQG�3UDFWLFH�
RI�6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ� ��QGHG��
7KH� 8QLWHG� 6WDWHV� RI� $PHULFD� � � 7KH�
*XLOIRUG�3UHVV�
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.REHUJ��&� ��'HWLHQQH��'� �DQG�+HSSDUG��.��
� ����� � � $Q� (PSLULFDO� 7HVW� RI�
(QYLURQPHQWDO�� 2UJDQL]DWLRQDO�� DQG�
3URFHVV� )DFWRUV� $IIHFWLQJ� ,QFUHPHQWDO�
DQG�5DGLFDO�,QQRYDWLRQ� �7KH�-RXUQDO�RI�
+LJK� 7HFKQRORJ\� 0DQDJHPHQW�
5HVHDUFK��������� ���

.ULVWDQGO�� *� � DQG� %RQWLV�� 1� � � ����� ��
'HILQLQJ� LQWDQJLEOH� DVVHWV� DQG�
LQWHOOHFWXDO� FDSLWDO� � 0DQDJHPHQW�
'HFLVLRQ�������������������

/HVNRYDU� 6SDFDSDQ�� *� � DQG� %DVWLF�� 0��
� ����� � �'LIIHUHQFHV� LQ� RUJDQL]DWLRQV¶�
LQQRYDWLRQ� FDSDELOLW\� LQ� WUDQVLWLRQ�
HFRQRP\� � LQWHUQDO� DVSHFW� RI� WKH�
RUJDQL]DWLRQV¶ � VWUDWHJLF� RULHQWDWLRQ��
7HFKQRYDWLRQ� ������������

/HW]D��6���6XQ��;��DQG�.LUNEULGJH��-����������
6KDUHKROGLQJ� YHUVXV� VWDNHKROGLQJ� � D�
FULWLFDO�UHYLHZ�RI�FRUSRUDWH�JRYHUQDQFH��
&RUSRUDWH� *RYHUQDQFH� � $Q�
,QWHUQDWLRQDO�5HYLHZ�����������������

/X� -� �:� � DQG� %HDPLVK� 3�:� � � ����� ��
,QWHUQDWLRQDO� GLYHUVLILFDWLRQ� DQG� ILUP�
SHUIRUPDQFH� � WKH� 6�&XUYH�+\SRWKHVLV��
$FDGHP\� RI� 0DQDJHPHQW� -RXUQDO��
���������������

/\RQ��'��DQG�)HUULHU��:����������(QKDQFLQJ�
SHUIRUPDQFH� ZLWK� SURGXFW� PDUNHW�
LQQRYDWLRQ� �$�QRWH�RQ� WKH� LQIOXHQFH� RI�
WKH� WRS� PDQDJHPHQW� WHDP� � -RXUQDO� RI�
0DQDJHULDO�,VVXHV�����������������

0DGMDU�� 1� � ������ � �7KH� FRQWULEXWLRQV� RI�
GLIIHUHQW� JURXSV� RI� LQGLYLGXDOV� WR�
HPSOR\HHV¶ � FUHDWLYLW\� $GYDQFHV� LQ�
'HYHORSLQJ� +XPDQ� 5HVRXUFHV�� �� �� ��
��������

0DQ��7� �:� �<� ��/DX��7� �DQG�&KDQ��.� �)��
� ����� � � 7KH� FRPSHWLWLYHQHVV� RI� VPDOO�
DQG� PHGLXP� HQWHUSULVHV� � D�
FRQFHSWXDOL]DWLRQ� ZLWK� IRFXV� RQ�
HQWUHSUHQHXULDO� FRPSHWHQFLHV� � -RXUQDO�
RI�%XVLQHVV�9HQWXULQJ� ���������������

0DQVXU\��0� �$� �DQG�/RYH��-� �+� � ������ ��
,QQRYDWLRQ��SURGXFWLYLW\��DQG�JURZWK� LQ�
WKH� 86� EXVLQHVV� VHUYLFH� � D� ILUP� OHYHO�
DQDO\VLV��7HFKQRYDWLRQ���������������

0DUXWD�� 5� � � ����� � � 7KH� FUHDWLRQ� DQG�
PDQDJHPHQW� RI� RUJDQL]DWLRQDO�

NQRZOHGJH� �.QRZOHGJH�%DVHG�6\VWHPV��
���������±���

0F$GDP��5� �DQG�0F&OHOODQG�� -� � ������ ��
6RXUFHV� RI� QHZ� SURGXFW� LGHDV� DQG�
FUHDWLYLW\� SUDFWLFHV� LQ� WKH� 8.� WH[WLOH�
LQGXVWU\��7HFKQRYDWLRQ��������������

0RUJDQ�� *� ��:DUG\�� 5� � DQG� %DUWRQ]��0��
� ����� � � 7KH� FRQWULEXWLRQ� RI� F\WRWR[LF�
FKHPRWKHUDS\� WR� �� \HDU� 6XUYLYDO� LQ�
$GXOW�0DOLJQDQFLHV��&OLQLFDO�2QFRORJ\��
������������

0RUJDQ��1� ��.DOHND��$� �DQG�.DWVLNHDV��&��
������ � �$QWHFHGHQWV� RI� H[SRUW� YHQWXUH�
SHUIRUPDQFH� � D� WKHRUHWLFDO� PRGHO� DQG�
HPSLULFDO� DVVHVVPHQW�� -RXUQDO� RI�
0DUNHWLQJ����������������

0XPIRUG��0�'��6FRWW��*�0��*DGGLV��%��DQG�
6WUDQJH��-�0� � ������ � �/HDGLQJ�FUHDWLYH�
SHRSOH� � 2UFKHVWUDWLQJ� H[SHUWLVH� DQG�
UHODWLRQVKLSV��7KH�/HDGHUVKLS�4XDUWHUO\��
���������������

0XQHHU��6���,TEDO��6��0��-���.KDQ��6��5��DQG�
/RQJ�� &� �6� � � ����� � �$Q� LQFRUSRUDWHG�
VWUXFWXUH� RI� SHUFHLYHG� RUJDQL]DWLRQDO�
VXSSRUW�� NQRZOHGJH� VKDULQJ� EHKDYLRU��
RUJDQL]DWLRQDO� WUXVW� DQG� RUJDQL]DWLRQDO�
FRPPLWPHQW� � D� VWUDWHJLF� NQRZOHGJH�
PDQDJHPHQW� DSSURDFK� � 3DNLVWDQ�
-RXUQDO� RI� &RPPHUFH� DQG� 6RFLDO�
6FLHQFHV����������� ��

1HHO\�� $� � � ����� � � 7KH� HYROXWLRQ� RI�
SHUIRUPDQFH� PHDVXUHPHQW� UHVHDUFK��
'HYHORSPHQWV� LQ� WKH� ODVW� GHFDGH� DQG� D�
UHVHDUFK� DJHQGD� IRU� WKH� QH[W��
,QWHUQDWLRQDO� -RXUQDO� RI� 2SHUDWLRQV� 	�
3URGXFWLRQ�0DQDJHPHQW��������������±
�����

1HOVRQ�� 5� � DQG� :LQWHU�� 6� � � ����� � � $Q�
HYROXWLRQDU\�WKHRU\�RI�HFRQRPLF�FKDQJH�
&DPEULGJH��%HONQDS�3UHVV�

1REOH��&�+� ��6LQKD��5�.� �DQG�.XPDU��$��
� ����� � � 0DUNHW� RULHQWDWLRQ� DQG�
DOWHUQDWLYH� VWUDWHJLF� RULHQWDWLRQ� � D�
ORQJLWXGLQDO�DVVHVVPHQW�RI�SHUIRUPDQFH�
LPSOLFDWLRQV� �-RXUQDO�RI�0DUNHWLQJ� �����
������

1RQDND��,� � DQG�7DNHXFKL��+� � ������ � �7KH�
NQRZOHGJH� FUHDWLQJ� FRPSDQ\� � KRZ�
-DSDQHVH� FRPSDQLHV� FUHDWH� WKH�
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G\QDPLFV� RI� LQQRYDWLRQ� � 1HZ� <RUN��
2[IRUG�8QLYHUVLW\�3UHVV�

3DLYD�� (� �� 5RWK�� $� � DQG� )HQVWHUVHLIHU�� -��
������ � �2UJDQL]DWLRQDO�NQRZOHGJH�DQG�
WKH� PDQXIDFWXULQJ� VWUDWHJ\� SURFHVV� �$
UHVRXUFH�EDVHG�YLHZ�DQDO\VLV��-RXUQDO�RI�
2SHUDWLRQV� 0DQDJHPHQW�� ��� �� �� ���±
�����GRL���������M�MRP�������������

3kUJDUX�� ,� � *KHUJKLQD�� 5� � DQG� 'XFD�� ,��
� ����� � � 7KH� UROH� RI� HGXFDWLRQ� LQ� WKH�
NQRZOHGJH� EDVHG� VRFLHW\� GXULQJ� WKH�
HFRQRPLF� FULVLV� � $QQDOHV� 8QLYHUVLWDWLV�
$SXOHQVLV�6HULHV�2HFRQRPLFD������������

3HWUHYVND��1��5� ��3RHOV��*�DQG�0DQFHVNL��
*����������0HHWLQJ�3RLQW�RI�6WUDWHJ\�DQG�
2SHUD� WLRQV� � 7DFWLFDO� 0DQDJHPHQW�
6HQVH� DQG� 5HVSRQG� )UDPHZRUN�
(QKDQFHPHQW�� 3URFHHGLQJV� RI� WKH� �WK�
(&,0(������ $&	3,�/WG�� 8.�

3RWKRQJ�� 2� � DQG� 8VVDKDZDQLWFKDNLW�� 3��
��������6XVWDLQDEOH�DFFRXQWLQJ�DQG�ILUP�
VXUYLYDO� � DQ� HPSLULFDO� H[DPLQDWLRQ� RI�
7KDL�OLVWHG�ILUPV��-RXUQDO�RI�$FDGHP\�RI�
%XVLQHVV�DQG�(FRQRPLFV� ������������

3UHPSUHH�� .� �� 8VVDKDZDQLWFKDNLW�� 3� DQG�
%RRQOXD�� 6� � � ����� � � 0DQDJHPHQW�
DFFRXQWLQJ�JRYHUQDQFH�DQG�ILUP�YDOXH�RI�
WH[WLOH� PDQXIDFWXULQJ� EXVLQHVVHV� LQ�
7KDLODQG� � ,QWHUQDWLRQDO� -RXUQDO� RI�
%XVLQHVV�6WUDWHJ\� �������������

3XQJERRQSDQLFK��3���8VVDKDZDQLWFKDNLW��3��
DQG� ,HDPYLMDUQ�� 6� � � ����� � �(IIHFWV� RI�
VWUDWHJ\� EXGJHWDU\ FROODERUDWLRQ� RQ�
FRPSHWLWLYH� DGYDQWDJH� DQG�
RUJDQL]DWLRQDO� VXFFHVV� � HYLGHQFH� IURP�
IRRG� PDQXIDFWXULQJ� EXVLQHVVHV� LQ�
7KDLODQG� � -RXUQDO� RI� ,QWHUQDWLRQDO�
0DQDJHPHQW�6WXGLHV� ������������

5DG�� $� �0� �� 6KDPV�� *� � DQG� 1DGHUL�� %��
� ����� � � ,QIRUPDWLRQ� PDQDJHPHQW� DQG�
WKH� UROH� RI� LQIRUPDWLRQ� NQRZOHGJH�
PDQDJHUV� � PDQDJHUV¶ � SHUFHSWLRQ��
> 2QOLQH@ � � $YDLODEOH� IURP��
KWWS� � � IDFXOW\� NVX� HGX� VD� ����� SGI
����SGI���>DFFHVVHG�)HEUXDU\��������@�

6DQGYLN��,��/���DQG�6DQGYLN��.����������7KH�
LPSDFW�RI�PDUNHW�RULHQWDWLRQ�RQ�SURGXFW�
LQQRYDWLYHQHVV� DQG� EXVLQHVV�
SHUIRUPDQFH� � ,QWHUQDWLRQDO� -RXUQDO� RI�
5HVHDUFK�LQ�0DUNHWLQJ������������í����

6FKRHQIHOG��$��+����������+RZ�ZH�WKLQN��$�
WKHRU\�RI�JRDO�RULHQWHG�GHFLVLRQ�PDNLQJ�
DQG� LWV� HGXFDWLRQDO� DSSOLFDWLRQV� �1HZ�
<RUN��1<��5RXWOHGJH�

6FKURHGHU� 5�*��%DWHV��.�$���DQG�-XQWLOOKD��
0� �$� � ������� �$�5HVRXUFH�EDVHG�YLHZ�
RI� PDQXIDFWXULQJ� VWUDWHJ\� DQG� WKH�
UHODWLRQVKLS� WR� PDQXIDWXULQJ�
SHUIRUPDQFH� � 6WUDWHJLF� 0DQDJHPHQW�
-RXUQDO� ������������

6KDOOH\�� &�(� � DQG� *LOVRQ�� /�/� � � ����� ��
:KDW�OHDGHUV�QHHG�WR�NQRZ��$ UHYLHZ�RI�
VRFLDO� DQG� FRQWH[WXDO� IDFWRUV� WKDW� FDQ�
IRVWHU� RU� KLQGHU� FUHDWLYLW\� � 7KH�
/HDGHUVKLS�4XDUWHUO\��������±���

6KDOOH\��&�(� ��=KRX��-� �DQG�2OGKDP��*�5��
� ����� � � 7KH� HIIHFWV� RI� SHUVRQDO� DQG�
FRQWH[WXDO� FKDUDFWHULVWLFV� RQ� FUHDWLYLW\��
ZKHUH�VKRXOG�ZH�JR�IURP�KHUH"��-RXUQDO�
RI�0DQDJHPHQW��������������

6LQJK�� 3� .� � � ����� � � 0DQDJHPHQW� RI�
EXVLQHVV� SURFHVVHV� FDQ� KHOS� DQ�
RUJDQL]DWLRQ� DFKLHYH� FRPSHWLWLYH�
DGYDQWDJH� � ,QWHUQDWLRQDO� 0DQDJHPHQW�
5HYLHZ� ������������

6ULFKDQDSXQ��3���8VVDKDZDQLWFKDNLW��3��DQG�
%RRQOXD�6� � ����� � � ,QWHUQDO� DXGLW�
SURILFLHQF\� DQG�ILUP�JRDO�DFKLHYHPHQW��
DQ�HPSLULFDO�LQYHVWLJDWLRQ�RI�7KDL�OLVWHG�
ILUPV� � ,QWHUQDWLRQDO� $FDGHP\� RI�
%XVLQHVV�DQG�(FRQRPLFV��������

6WLJOLW]��-��(����������7KH�&RQWULEXWLRQV�RI�
WKH� HFRQRPLFV� RI� LQIRUPDWLRQ� WR�
WZHQWLHWK�FHQWXU\�HFRQRPLFV� �4XDUWHUO\�
-RXUQDO�RI�(FRQRPLFV�����������������

7DJJDU��6����������,QGLYLGXDO�FUHDWLYLW\�DQG�
JURXS� DELOLW\� WR� XWLOL]H� LQGLYLGXDO�
FUHDWLYH� UHVRXUFHV� � D�PXOWLOHYHO�PRGHO��
$FDGHP\� RI� 0DQDJHPHQW� -RXUQDO��
����������±����

7DMHGGLQL��.� � ������ � �(IIHFW� RI� FXVWRPHU�
RULHQWDWLRQ� DQG� HQWUHSUHQHXULDO�
RULHQWDWLRQ�RQ�LQQRYDWLYHQHVV� �HYLGHQFH�
IURP� WKH� KRWHO� LQGXVWU\� LQ�6ZLW]HUODQG��
7RXULVP�0DQDJHPHQW��������������

7HHFH��'��-����������&DSWXULQJ�YDOXH�IURP�
NQRZOHGJH� DVVHWV� � &DOLIRUQLD�
0DQDJHPHQW�5HYLHZ� �������������

7HHFH�� '� � -� � � ����� � � 6WUDWHJLHV� IRU�
PDQDJLQJ�NQRZOHGJH�DVVHWV� � WKH�UROH�RI�
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ILUP� VWUXFWXUH� DQG� LQGXVWULDO� FRQWH[W��
/RQJ�5DQJ�3ODQQLQJ���������������

7KH�([FLVH�'HSDUWPHQW� � ������ � �3URGXFW�
EHYHUDJHV� H[FLVH GHSDUWPHQW� ZLWK� WD[�
FROOHFWLRQ� >2QOLQH@ � �$YDLODEOH� IURP��
KWWS� � � ZZZ� H[FLVH� JR� WK� > DFFHVVHG�
0DUFK���������@�

7KLSVUL�� 1� � DQG� 8VVDKDZDQLWFKDNLW�� 3��
� ����� � � $Q� HPSLULFDO� DVVHVVPHQW� RI�
13'� VWUDWHJLHV� RI� 7KDL� HOHFWURQLFV�
EXVLQHVV� � KRZ� GR� WKH� VWUDWHJLHV� DIIHFW�
PDUNHW� RXWFRPHV"� � ,QWHUQDWLRQDO�
-RXUQDO� RI� %XVLQHVV� 6WUDWHJ\� � � ����� ��
������������

7KRQJ�� -� � <� � /� � � ����� � � 5HVRXUFH�
FRQVWUDLQWV� DQG� LQIRUPDWLRQ� V\VWHPV�
LPSOHPHQWDWLRQ� LQ� 6LQJDSRUHDQ� VPDOO�
EXVLQHVVHV��2PHJD������������������

9DQ�9XJW��0���+RJDQ��5���DQG�.DLVHU��5��%��
� ����� � �/HDGHUVKLS�� IROORZHUVKLS�� DQG�
HYROXWLRQ� �6RPH�OHVVRQV�IURP�WKH�SDVW��
$PHULFDQ�3V\FKRORJLVW� ������ ���±����

:DONHU��.� � ������ � �'HFLVLRQ�PDNLQJ��.�
6WDWH� 5HVHDUFK� DQG� ([WHQVLRQ��
0DQKDWWDQ��.�6�

:DQJ�� =� �� DQG� :DQJ�� 1� � � ����� ��
.QRZOHGJH�VKDULQJ��LQQRYDWLRQ�DQG�ILUP�
SHUIRUPDQFH� � ([SHUW� 6\VWHPV� ZLWK�
$SSOLFDWLRQ����� ���� �� ���������� � GRL��
��������M�HVZD�������������

:HVW��0����������,GHDV�DUH�WHQ�D�SHQQ\��LW¶V�
WHDP� LPSOHPHQWDWLRQ� QRW� LGHD�
JHQHUDWLRQ� WKDW� FRXQWV� $SSOLHG�
3V\FKRORJ\� � $Q� ,QWHUQDWLRQDO� 5HYLHZ��
���������������

:LNOXQG�� -� � DQG� 6KHSKHUG�� '� � � ����� ��
(QWUHSUHQHXULDO� RULHQWDWLRQ� DQG� VPDOO�
EXVLQHVV�SHUIRUPDQFH��D�FRQILJXUDWLRQDO�
DSSURDFK� � -RXUQDO� RI� %XVLQHVV�
9HQWXULQJ���������������

:U]HVQLHZVNL�� $� �� 'XWWRQ�� -� � (� �� DQG�
'HEHEH�� *� � � ����� � � ,QWHUSHUVRQDO�
VHQVHPDNLQJ�DQG�WKH�PHDQLQJ�RI�ZRUN��
5HVHDUFK� LQ� 2UJDQL]DWLRQDO� %HKDYLRU��
�����������

<DQJ��%���=KHQJ��:��DQG�9LHUH��&����������
+ROLVWLF� YLHZV� RI� NQRZOHGJH�
PDQDJHPHQW� PRGHOV� $GYDQFHV� LQ�

'HYHORSLQJ� +XPDQ� 5HVRXUFHV�� ��� �� ��
��������

<X�� :� � DQG� 5DPDQDWKDQ�� 5� � � ����� ��
%XVLQHVV� HQYLURQPHQW�� HPSOR\HH�
FRPSHWHQFLHV� DQG� RSHUDWLRQV� VWUDWHJ\��
DQ� HPSLULFDO� VWXG\� RI� UHWDLO� ILUPV� LQ�
&KLQD� � ,0$� -RXUQDO� RI� 0DQDJHPHQW�
0DWKHPDWLFV������������±����

=KDQJ�4��9RQGHUHPEVH�0��&DR�0���������
3URGXFW� FRQFHSW� DQG� SURWRW\SH�
IOH[LELOLW\� LQ� PDQXIDFWXULQJ��
,PSOLFDWLRQV� IRU� FXVWRPHU� VDWLVIDFWLRQ��
(XU��-��2SHU��5HV��������������������

=ROOR�� 0� � DQG� :LQWHU�� 6� � *� � � ����� ��
'HOLEHUDWH�OHDUQLQJ�DQG�WKH�HYROXWLRQ�RI�
G\QDPLF� FDSDELOLWLHV� � 2UJDQL]DWLRQ�
6FLHQFH������������������


