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$EVWUDFW�

&RXUVH���,%8+����'HJUHH�3URMHFW�LQ�,QWHUQDWLRQDO�%XVLQHVV����+3�

6HPLQDU�'DWH� ��-XQH�� �QG��������

:RUG�&RXQW���������

3XUSRVH� 7KLV EDFKHORU WKHVLV H[DPLQHV WKH LPSDFW RI RUJDQLVDWLRQDO FXOWXUH RQ WKH DGKHUHQFH� � � � � � � � � � � � �

WR ,QIRUPDWLRQ 6HFXULW\ �KHUHLQDIWHU ,6� SURWRFROV �,6 FRPSOLDQFH� DQG WKH FUXFLDO IDFWRUV� � � � � � � � � � � �

OHDGLQJ WR YDU\LQJ OHYHOV RI FRQVLVWHQF\ LQ LQIRUPDWLRQ VHFXULW\ DZDUHQHVV �KHUHLQDIWHU ,6$�� � � � � � � � � � � �

EHWZHHQ�RUJDQLVDWLRQDO�GHSDUWPHQWV�ZKLOH�FRQVLGHULQJ�WKH�XQLTXH�6ZHGLVK�FXOWXUDO�TXDOLWLHV���

0HWKRGRORJ\� 7KLV WKHVLV UHDFKHV LWV FRQFOXVLRQ WKURXJK D VHULHV RI SULPDU\ DQG VHFRQGDU\� � � � � � � � � � � � �

GDWD FROOHFWLRQ SURFHGXUHV� 3ULPDU\ GDWD UHOLHV RQ VHPL�VWUXFWXUHG LQWHUYLHZV ZLWK H[SHUWV� � � � � � � � � � �

IURP GLIIHUHQW GHSDUWPHQWV LQIOXHQWLDO LQ ,6 FRPSOLDQFH GHFLVLRQ�PDNLQJ LQ RUGHU WR� � � � � � � � � � �

XQGHUVWDQG KRZ H[LVWLQJ SUDFWLFHV LQIOXHQFH RUJDQLVDWLRQ FXOWXUH E\ FKDQJLQJ LQFHQWLYHV DQG� � � � � � � � � � �

DWWLWXGHV�FKDQJH�ZLWK�UHJDUGV�WR�DGKHUHQFH�WR�VHFXULW\�SUDFWLFHV��

7KHRUHWLFDO %DFNJURXQG� 7KH WKHVLV EUHDNV GRZQ WKH VRFLR�WHFKQLFDO UHVHDUFK TXHVWLRQ LQWR� � � � � � � � � � �

PDQDJHDEOH FKXQNV WKDW FDQ EH H[SORUHG WKURXJK UHVHDUFK� DQG FRQVHTXHQWO\ DOORZV IRU SURSHU� � � � � � � � � � � � �

TXHVWLRQV WR EH IUDPHG LQ RUGHU WR DFKLHYH ILQGLQJV ZLWKLQ WKH RXWOLQH RI WKLV WKHVLV� ,6� � � � � � � � � � � � � � � �

FRPSOLDQFH LV EURNHQ GRZQ WR LWV EDVLF QDWXUH� LQYHVWLJDWLQJ ERWK WKH KXPDQ IDFWRUV WKDW DIIHFW� � � � � � � � � � � � � � �

FRPSOLDQFH ZLWK ,6 �EDVHG RQ H[LVWLQJ UHVHDUFK�� DV ZHOO DV WKH WHFKQLFDO HOHPHQWV DQG� � � � � � � � � � � � � �

JRYHUQDQFH SULQFLSOHV� /DVWO\� SURSHU PRGHOV DUH VHOHFWHG WR LGHQWLI\ ZD\V WKURXJK ZKLFK WR� � � � � � � � � � � � �

LQWHUSUHW WKH UROH RI RUJDQLVDWLRQDO FXOWXUH �6FKHLQ¶V ,FHEHUJ 0RGHO� DQG QDWLRQDO FXOWXUH� � � � � � � � � � � �

�+RIVWHGH¶V�&XOWXUDO�'LPHQVLRQV��ZLWK�UHJDUGV�WR�FRPSOLDQFH�LQWHQWLRQ��

(PSLULFDO )LQGLQJV� �7KH FRPSOLDQFH LQWHQWLRQ IDFWRUV UHYHDOHG YDU\LQJ YDOXHV RI WKH� b � � � � � � � � �

GHSDUWPHQWV� KRZHYHU� WUDQVSDUHQF\� DFFRXQWDELOLW\� DQG WKH QDWXUH RI WKH GDWD ZHUH GHHPHG� � � � � � � � � � � �

WKH PRVW HVVHQWLDO HOHPHQWV LQ LGHQWLI\LQJ LQIRUPDWLRQ VHFXULW\ SUDFWLFHV� �&RPSOLDQFH LV� � � � � � � � � � �

��

�



�

VKDSHG E\ WKH LPSOLHG LQFHQWLYHV IURP DFWLRQV WDNHQ E\ WKH GHSDUWPHQWV� 7KH &6 H[SHUWV DUH� � � � � � � � � � � � � � �

WKH SULPDU\ DJHQWV ZKR DFW DV D VRXUFH RI ,6$� KRZHYHU� WKH WHQVLRQV DQG QXDQFH LQ UHVSRQVHV� � � � � � � � � � � � � � � � �

EHWZHHQ WKHP� ,7 GHSDUWPHQW DQG WRS PDQDJHPHQW UHVXOW LQ WKH ORZHULQJ RI WKHLU SRWHQWLDO WR� � � � � � � � � � � � � � �

DIIHFW WKH RUJDQLVDWLRQDO FXOWXUH LQ WKH GHVLUHG ZD\� 7KH ,7 GHSDUWPHQW LV JHQHUDOO\� � � � � � � � � � � � �

XQGHUWDNLQJ D PHGLDWLQJ UROH LQ ,6$� \HW VSHFLILFV RI WKHLU MREV LPSOLHG WKHLU SULPH IRFXV LQ� � � � � � � � � � � � � � � �

WHFKQLFDOLWLHV� ZKLFK UHVXOWHG LQ ORZHU OHYHOV RI SURSHU LQWHUGHSDUWPHQWDO FRPPXQLFDWLRQ�� � � � � � � � � �

2YHUDOO� WUDQVSDUHQF\ DQG G\QDPLF OHDUQLQJ ZHUH WKH SLYRWDO HOHPHQWV PHQWLRQHG E\ IDLUO\ DOO� � � � � � � � � � � � �

UHVSRQGHQWV��

$QDO\VLV� ,QFHQWLYHV DQG DFWLRQV RI GLIIHUHQW GHSDUWPHQWV DUH SURMHFWLQJ WKH OHDGHUVKLS� � � � � � � � � � �

SULRULWLHV DQG FUDIW WKH JHQHUDO EHKDYLRXU ZLWKLQ RUJDQLVDWLRQDO FXOWXUH� ,W LV FUXFLDO IRU WKH� � � � � � � � � � � � � �

RUJDQLVDWLRQV WR DQDO\VH ,6$ DQG ,6 FRPSOLDQFH DV D FXOWXUDO FRPSRQHQW ZKLFK VKDOO EH� � � � � � � � � � � � � �

RUJDQLFDOO\ DEVRUEHG WKURXJK G\QDPLF OHDUQLQJ� 0RUHRYHU� FRPSOLDQFH LQWHQWLRQ IDFWRUV DQG� � � � � � � � � �

PDWXULW\ OHYHOV SURYLGH D FHUWDLQ SULVP RI SHUFHSWLRQ WKURXJK ZKLFK WR GHWHUPLQH SURSHU OHYHOV� � � � � � � � � � � � � �

RI VHFXULW\ FRPSOLDQFH DQG JRYHUQDQFH� 6XFK HPSKDVLV VKDOO DFW DV D WRRO IRU WKH FRJQLWLRQ RI� � � � � � � � � � � � � � � �

DFWLRQDEOH SULQFLSOHV WR EH WDNHQ WR UHIOHFW WKH FXOWXUDO SUHIHUHQFHV RI HPSOR\HHV DQG FXOWLYDWH� � � � � � � � � � � � � �

SURSHU�LQWHUGHSDUWPHQWDO�SUDFWLFHV��

&RQFOXVLRQ� �:LWK UHJDUGV WR WKH 6ZHGLVK FXOWXUDO PD[LP� JUHDWHU WUDQVSDUHQF\ ZRXOG EH� � � � � � � � � � � �

ZDUUDQWHG WR LQFUHDVH LQWUD�RUJDQL]DWLRQDO OHDUQLQJ� DQG FRQWULEXWH WR RSWLPL]HG VROXWLRQV� DV� � � � � � � � � � �

RSSRVHG WR VROXWLRQV RULHQWHG DURXQG WRS�PDQDJHPHQW¶V REMHFWLYHV� ,Q GRLQJ VR� ,6$ DQG ,6� � � � � � � � � � � � �

FRPSOLDQFH DUH OLNHO\ WR EHFRPH D PRUH FUXFLDO DVSHFW RI ZRUNHUV¶ SHUFHSWLRQV� E\ DOORZLQJ� � � � � � � � � � � � � �

ZRUNHUV�PRUH�FRQWURO�RYHU�GHFLVLRQV��GXH�WR�JUHDWHU�NQRZOHGJH��

.H\ZRUGV�� �F\EHUVHFXULW\��FRUSRUDWH�FXOWXUH��LQIRUPDWLRQ�VHFXULW\�DZDUHQHVV��LQIRUPDWLRQ�

VHFXULW\�FRPSOLDQFH��GLJLWDO�PDWXULW\��FRPSOLDQFH�LQWHQWLRQ�IDFWRUV��SDURFKLDOLVP� �
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'HILQLWLRQV�DQG�&RQFHSWV�

$ IHZ QRWDWLRQV VKDOO EH LGHQWLILHG WKDW ZLOO EHFRPH D OHLWPRWLI LQ WKH IXUWKHU FKDSWHUV� $� � � � � � � � � � � � � � � �
SURSHU FRPSUHKHQVLRQ RI F\EHUVHFXULW\ WHUPV LV WKH NH\ IRU SURSHU HYDOXDWLRQ RI F\EHUVHFXULW\� � � � � � � � � � � � �
SHUIRUPDQFH���

&\EHUVHFXULW\ ± D VHW RI SURWHFWLYH PHDVXUHV VDIHJXDUGLQJ LQIRUPDWLRQ� GDWD� V\VWHPV� VHUYHUV�� � � � � � � � � � � �
QHWZRUNV�IURP�PDOLFLRXV�DWWDFNV��.DVSHUVN\��������

&\EHUVHFXULW\ WKUHDW ± D SRWHQWLDO IRU HQJHQGHULQJ KDUP WR VHFXULW\� DVVHW ORVV DQG LWV SRVVLEOH� � � � � � � � � � � � � � �
LPSDFW �1,67� 63 ��������� ,W GRHV QRW LQIHU D VHFXULW\ SUREOHP� KRZHYHU� LW H[LVWV ZLWK WKH� � � � � � � � � � � � � � � �
FLUFXPVWDQFH WKDW PLJKW YLRODWH LQIRUPDWLRQ VDIHW\� 1HYHUWKHOHVV� WKHUH DUH FHUWDLQ� � � � � � � � � �
FRXQWHUPHDVXUHV WKDW PD\ GHFUHDVH WKH SUREDELOLW\ RI H[SORLWDWLRQ RI F\EHUVHFXULW\ WKUHDWV� � � � � � � � � � �
�+HOO������D��

&\EHUVHFXULW\ ULVN ± H[SHFWHG ORVV GHILQHG DV D IXQFWLRQ RI WKH SUREDELOLW\ RI DQ HYHQW RI D� � � � � � � � � � � � � � � � �
WKUHDW DQG WKH LPSDFW RI WKH FRQVHTXHQFHV �5)& ����� ,(7)�� 0DMRULW\ RI WKH FRPSDQLHV� � � � � � � � � � � � � �
QRZDGD\V DUH H[SRVHG WR D P\ULDG RI F\EHUVHFXULW\ ULVNV DQG ELIXUFDWLQJ DWWDFN YHFWRUV� 5LVN� � � � � � � � � � � � � �
DVVHVVPHQW� D FRPSRQHQW RI ULVN PDQDJHPHQW� LV FUXFLDO LQ SULRULWLVHG ULVN PLWLJDWLRQ DQG� � � � � � � � � � � � �
FRQWURO��+HOO��������

&RPSOLDQFH LQWHQWLRQ �± WKH H[WHQW WR ZKLFK DQ LQGLYLGXDO LV ZLOOLQJ WR IROORZ RUGHUV�SURWRFROV� �� � � � � � � � � � � � �
ZLOOLQJO\��&KHQ��5DPDPXUWK\�	�:HQ��������

&\EHUVHFXULW\ ZHDNQHVV �± D IDLOXUH� IRU LQVWDQFH LQ WKH FRGH� WKDW LV OLNHO\ WR OHDG WR D� � � � � � � � � � � � � � � � �
YXOQHUDELOLW\��+HOO��������

&\EHUVHFXULW\�YXOQHUDELOLW\ ���±��DQ�H[SORLWHG�ZHDNQHVV��+HOO������E��

,QIRUPDWLRQ OHDNDJH ± D UHYHODWLRQ RI VHQVLWLYH LQIRUPDWLRQ WR DQ XQDXWKRULVHG SDUW\ ZKLFK� � � � � � � � � � � � �
FDQ�EH�XVHG�LQ�WKH�F\EHUDWWDFN��7KH�:HE�$SSOLFDWLRQ�6HFXULW\�&RQVRUWLXP��������

3DURFKLDOLVP �± WKH OLPLWHG QDWXUH LQ ZKLFK GLIIHUHQW ZRUNHUV VHH WKHLU WDVN� DQG IDLO WR� � � � � � � � � � � � � � � �
XQGHUVWDQG WKH DLP RI LQGLYLGXDOV ZKR LQ WXUQ UHO\ RQ WKHLU RZQ FRQWULEXWLRQ WR WKH ILQDO JURXS� � � � � � � � � � � � � � � � �
HIIRUW��*OXHVLQJ��������
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$EEUHYLDWLRQV�

&')��±�&XOWXUDO�'LPHQVLRQV�)UDPHZRUN�

&,)��±�&RPSOLDQFH�,QWHQWLRQ�)DFWRU�

&0/ ��±�&\EHU�0DWXULW\�/HYHO�

&6��±�&\EHUVHFXULW\�

*'7 ��±�*HQHUDO�'HWHUUHQFH�7KHRU\�

,6 ��±�,QIRUPDWLRQ�6HFXULW\�

,6$��±��,QIRUPDWLRQ�6HFXULW\�$ZDUHQHVV�

,7 ��±�,QIRUPDWLRQ�7HFKQRORJ\�

/R&��±�/HYHO�RI�&RQWURO�

:&/ ��±�:RUN�/RFXV�RI�&RQWURO�
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7DEOH�RI�&RQWHQWV�

�>OPN=?P ¼�

'HILQLWLRQV�DQG�&RQFHSWV ��

$EEUHYLDWLRQV ��

$FNQRZOHGJHPHQWV ��

7DEOH�RI�&RQWHQWV ��

¼��JPNK@Q?PEKJ ¼�

����3UREOHP�'LVFXVVLRQ ��

����5HVHDUFK�3XUSRVH�DQG�5HVHDUFK�4XHVWLRQ ��

����'HOLPLWDWLRQV ��

����2XWOLQH�RI�WKH�7KHVLV ��

��/LWHUDWXUH�7KHRUHWLFDO�5HYLHZ ��

����6RFLHWDO�7KHRUHWLFDO�$VSHFWV ��

������2UJDQLVDWLRQDO�&XOWXUH ��

������6ZHGHQ¶V�1DWLRQDO�&XOWXUH���+RIVWHGH¶V�&XOWXUDO�'LPHQVLRQV ��

������3DURFKLDOLVP�ZLWKLQ�%XVLQHVV�2UJDQLVDWLRQV ���

������&RPSOLDQFH�,QWHQWLRQ�)DFWRUV ���

��������6WUHVV�DQG�5HVLOLHQFH ���

��������3XQLVKPHQW�DQG�5HZDUG�6\VWHPV ���

��������:RUNHU¶V�3HUFHLYHG�/HYHO�RI�&RQWURO ���

��������5LVN�$VVHVVPHQW ���

����7HFKQLFDO�7KHRUHWLFDO�$VSHFWV ���
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������,QIRUPDWLRQ�6HFXULW\�$ZDUHQHVV��,6$� ���

������'DWD�%UHDFKHV�DQG�,QIRUPDWLRQ�/HDNDJHV ���

������'LJLWDO�0DWXULW\ ���

����.H\�&6�,6�*RYHUQDQFH�3ULQFLSOHV���/LQNLQJ�6RFLHWDO�DQG�7HFKQLFDO�6HJPHQWV ���

¾��APDK@KHKCU ½Á�

����5HVHDUFK�$SSURDFK��*HQHUDO�,QIRUPDWLRQ ���

������5HVHDUFK�'HVLJQ ���

������6DPSOLQJ ���

¾�¼�¾��=P=��KHHA?PEKJ��APDK@ ¾¼�

��������3ULPDU\�'DWD ���

��������6HFRQGDU\�'DWD ���

����(PSLULFDO�'DWD ���

����9DOLGLW\�DQG�5HOLDELOLW\ ���

����/LPLWDWLRQV ���

������,PSDFW�RI�&29,'����RQ�'DWD�*DWKHULQJ ���

¿��J=HUOEO�=J@��EO?QOOEKJ ¾Ä�

����$QDO\VLV��&\EHUVHFXULW\�'HSDUWPHQW ���

¿�¼�¼��PNAOO�=J@��AOEHEAJ?A ¿»�

¿�¼�½��QJEODIAJP�=J@��AS=N@��UOPAIO ¿½�

¿�¼�¾��KNGAN�O��AN?AERA@��ARAH�KB��KJPNKH ¿¿�

¿�¼�¿��EOG��OOAOOIAJP ¿À�

¿�¼�À��ECEP=H��=PQNEPU ¿Á�

����$QDO\VLV��,7�'HSDUWPHQW ���

¿�½�¼��PNAOO�=J@��AOEHEAJ?A ¿Ã�

¿�½�½��QJEODIAJP�=J@��AS=N@��UOPAIO ¿Ä�

¿�½�¾��KNGAN�O��AN?AERA@��K?QO�KB��KJPNKH À»�
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¿�½�¿��EOG�=OOAOOIAJP À¼�

¿�½�À��ECEP=H�I=PQNEPU À¾�

����)LQDO�'LVFXVVLRQ ���

À��KJ?HQOEKJ ÀÄ�

����5HVHDUFK�$LPV ���

����5HVHDUFK�2EMHFWLYHV ���

����&RQFOXVLRQ�)LQGLQJV ���

����3UDFWLFDO�,PSOLFDWLRQV�&RQWULEXWLRQ ���

����)XWXUH�5HVHDUFK ���

5HIHUHQFHV ���

$SSHQGL[ ���

����JPANREAS��QAOPEKJJ=ENA��=ILHA Â¼�

�

��
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��,QWURGXFWLRQ�

7KH F\EHU GRPDLQ UHSUHVHQWV DQ HFOHFWLF GLVFLSOLQH HQFRPSDVVLQJ DVSHFWV RI FRPSXWHU� � � � � � � � � � �

VFLHQFH� SV\FKRORJ\� HFRQRPLFV� DQG FXOWXUH� 6XFK PXOWLGLPHQVLRQDO QDWXUH LV WDNLQJ D� � � � � � � � � � �

TXDQWXP OHDS LQ FRPSOH[LW\ ZLWK WKH QXPEHU RI SRWHQWLDO YXOQHUDELOLWLHV� &\EHUVHFXULW\ LV�� � � � � � � � � � � �

WKHUHIRUH� D \RXQJ� FRPSOH[ ILHOG� ZKHUH QHZ FKDOOHQJHV HPHUJH UHJXODUO\� EXW XOWLPDWHO\� � � � � � � � � � � �

RUJDQLVDWLRQV ZLOO QHHG WR WDNH DQ LQWHUHVW LQ F\EHUVHFXULW\ WR PDLQWDLQ WKHLU FRPSHWLWLYHQHVV� � � � � � � � � � � � �

LQ�WKH�IXWXUH��'DZVRQ�	�7KRPVRQ��������� �

,W LV HVWLPDWHG WKDW E\ ����� F\EHUFULPH ZLOO DFFRXQW IRU DSSUR[LPDWHO\ �� WULOOLRQ JOREDOO\� � � � � � � � � � � � � �

�&\EHUFULPH 0DJD]LQH� ������ *OREDO F\EHUVHFXULW\ H[SHQVHV DUH H[SHFWHG WR UHDFK ������� � � � � � � � � � �

ELOOLRQ LQ ���� �0RRUH 	 .HHQ� ������ 0RUHRYHU� ZLWK HYHU�LQFUHDVLQJ GLJLWDOLVDWLRQ� QHZ� � � � � � � � � � � �

VRSKLVWLFDWHG ULVNV HYROYH� DV QRYHO WHFKQRORJLHV �H�J� �*� FORXG FRPSXWLQJ� $,� SHQHWUDWH� � � � � � � � � � � �

PRUH DUHDV RI EXVLQHVV� 7KHUHIRUH� QHZ DJLOH DQG DGDSWLYH IUDPHZRUNV EHFRPH QHHGHG WR� � � � � � � � � � � � �

LQVXUH WKH RUJDQLVDWLRQDO DVVHWV DJDLQVW SRWHQWLDO WKHIW E\ HQFRXUDJLQJ JUHDWHU ,6 DZDUHQHVV�� � � � � � � � � � � �

:LWK WKH LQFUHDVLQJ LPSRUWDQFH RI SURSULHWDU\ NQRZOHGJH� JOREDO FRPSHWLWLRQ� DQG� � � � � � � � � �

HYHU�VKRUWHU SURGXFW OLIH F\FOHV� WKH QHHG WR JXDUG NQRZOHGJH EHFRPHV KLJKO\ VDOLHQW� 7KH� � � � � � � � � � � � �

FRPSOH[LW\ RI F\EHUVHFXULW\ DGGUHVVHV D XQLTXH FKDOOHQJH LQ WKH GHILQLWLRQ RI PRGHOV�� � � � � � � � � � � �

VSHFLILFDOO\ WKH FXOWXUDO DWWULEXWHV GXH WR WKHLU GLYHUVH QDWXUH� DV WKH FXOWXUH ZLOO DOZD\V EH DQ� � � � � � � � � � � � � � � �

HWHUQDO�UHVLGXDO�LQ�EXVLQHVV��

7KH PDMRULW\ RI WKH SXEOLVKHG OLWHUDWXUH SULRULWLVHV WHFKQLFDO DSSURDFKHV� KRZHYHU� LW LV WKH� � � � � � � � � � � � �

VRFLDO DQG FXOWXUDO LQIOXHQFH WKDW LV KLJKO\ XQGHUHVWLPDWHG LQ F\EHU VHWWLQJV� ,QGHHG� WKH� � � � � � � � � � � � �

PDMRULW\ RI UHVHDUFK LQWR ,6 WDNHV D WHFKQLFDO DSSURDFK� ZLWK PDQ\ UHVHDUFKHUV QHJOHFWLQJ WKH� � � � � � � � � � � � � �

LPSRUWDQFH RI SHRSOH LQ HQVXULQJ SURSHU LQIRUPDWLRQ VHFXULW\ FRPSOLDQFH ZLWKLQ RUJDQLVDWLRQV� � � � � � � � � � �

�0F(YR\ 	 .RZDOVNL� ������ ,W LV QR VXUSULVH� WKHUHIRUH� WKDW KXPDQ�EDVHG F\EHU DWWDFNV�� � � � � � � � � � � � �

VXFK DV VRFLDO HQJLQHHULQJ� DUH VRPH RI WKH PRVW FRPPRQO\ H[SHULHQFHG DWWDFN PHWKRGV� ZLWK� � � � � � � � � � � � � �

��� RI FRPSDQLHV IDFLQJ VXFK DWWDFNV LQ ���� � �0LONRYLFK� ����� �� )XUWKHUPRUH� 0F(YR\ DQG� � � � � � � � � � � � �

.RZDONVL ������ FODLP WKDW LQ ����� SKLVKLQJ� ZKLFK LV EDVHG RQ WKH H[SORLWDWLRQ RI SHRSOH¶V� � � � � � � � � � � � � � �
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�

EHKDYLRXU� ZDV WKH PRVW SUHYDOHQW DWWDFN YHFWRU� 6XFK DQ REVHUYDWLRQ HPSKDVLVHV WKH� � � � � � � � � � � �

UHOHYDQFH RI WKLV WKHVLV LQ WKH OLJKW RI FXOWXUDO GLPHQVLRQV� &RUSRUDWH FXOWXUH SOD\V D SLYRWDO� � � � � � � � � � � � � � �

UROH LQ F\EHUVHFXULW\ PDQDJHPHQW� DQG DZDUHQHVV DPRQJ ZRUNHUV DQG FOLHQWV EHFRPHV FULWLFDO� � � � � � � � � � � �

LQ UDLVLQJ WKH OHYHOV RI VHFXULW\� ,QFHQWLYHV JUHDWO\ GHWHUPLQH WKH ,6 FRPSOLDQFH GHFLVLRQV DQG�� � � � � � � � � � � � � �

WKHUHIRUH� WKH UHOHYDQFH RI &,) EHFRPHV SLYRWDO LQ WKLV H[DPLQDWLRQ RI KXPDQ IDFWRUV
� � � � � � � � � � � � �

UHODWLRQVKLS ZLWK VHFXULW\ VWUHQJWK OHYHOV� 7KH UROH DQG SHFXOLDULWLHV RI RUJDQLVDWLRQDO DQG� � � � � � � � � � � �

QDWLRQDO FXOWXUH VKDSH WKH EHKDYLRXU SDWWHUQV�DWWLWXGHV RI WKH HPSOR\HHV� ZKR� LQ WXUQ�� � � � � � � � � � � �

XOWLPDWHO\ GHFLGH ZKHWKHU RU QRW WR IROORZ ,6 SURWRFROV ± SXWWLQJ WKH RUJDQLVDWLRQ LQ SRWHQWLDO� � � � � � � � � � � � � � �

GDQJHU��

*LYHQ WKH QDWXUH RI WKH LVVXH DQG WKH VRPHZKDW FRXQWHUSURGXFWLYH UHVHDUFK IRFXV RQ WHFKQLFDO� � � � � � � � � � � � � �

IDFWRUV� LW EHFRPHV LQFUHDVLQJO\ PRUH VDOLHQW WR XQGHUVWDQG WKH QDWXUH RI WKLV VRFLR�WHFKQLFDO� � � � � � � � � � � � �

SUREOHP LQ D PDQDJHULDO VHQVH� ,W LV WKHUHIRUH QHHGHG WR DGGUHVV WKLV FRPSOH[ WRSLF E\� � � � � � � � � � � � � � �

LQYHVWLJDWLQJ WKH SDUWLFXODU FRQGLWLRQV DQG UHDVRQV IRU ZK\ ZRUNHUV DFW LQ D GHYLDQW ZD\�� � � � � � � � � � � � � �

6LQFH WKH EHKDYLRXU LV PDQDJHG WKURXJK WKH RUJDQLVDWLRQDO FXOWXUH DQG WKH QDWXUH RI FRQWUDFWV� � � � � � � � � � � � � �

ZLWKLQ DQ RUJDQLVDWLRQDO FRQWH[W� FRPSHOOLQJ LQVLJKWV FRXOG EH JDLQHG E\ EUHDNLQJ GRZQ WKH� � � � � � � � � � � � �

WRSLF DORQJ WKH DIRUHPHQWLRQHG OLQHV� &RQVHTXHQWO\� D FXOWXUDO DSSURDFK LV ZDUUDQWHG IRU� � � � � � � � � � � �

VHQVHPDNLQJ SXUSRVHV WR XQGHUVWDQG WKH FRQGLWLRQV IRU ZLOOIXO FRPSOLDQFH RI ,6 SURWRFROV�� � � � � � � � � � � �

7KHUHIRUH� WKH WKHVLV LV RI D EHKDYLRXUDO QDWXUH DQG ZLOO GHDO ZLWK WKH FRPSOLDQFH LQWHQWLRQ� � � � � � � � � � � � � � �

IDFWRUV�DQG�WKHLU�HIIHFW�RQ�,6�FRPSOLDQFH�IURP�D�FXOWXUDO�SHUVSHFWLYH��

����3UREOHP�'LVFXVVLRQ�

)LUVWO\� LW LV LPSRUWDQW WR XQGHUVWDQG ZKDW DVSHFW RI LQIRUPDWLRQ VHFXULW\ WKLV WKHVLV VHHNV WR� � � � � � � � � � � � � � �

XQGHUVWDQG� )XQGDPHQWDOO\� WKLV WKHVLV LV WDFNOLQJ WKH PDQDJHPHQW RI SHRSOH¶V EHKDYLRXUV�� � � � � � � � � � �

$FFHSWLQJ WKH IDFW WKDW WKH SULPDU\ UHDVRQ IRU ODUJH ,6 OHDNDJHV KDV EHHQ OLQNHG QRW WR WKH� � � � � � � � � � � � � � � � �

IDLOXUH RI ,7 LQIUDVWUXFWXUHV� EXW WR KXPDQ EHKDYLRXUV ZLWKLQ DQ RUJDQLVDWLRQDO FRQWH[W �*FD]D�� � � � � � � � � � � � �

YRQ 6ROPV� *UREOHU DQG YDQ 9XXUHQ� ������ WKH SXUSRVH FKDQJHV IURP XQGHUVWDQGLQJ ,6 DV D� � � � � � � � � � � � � � �

WHFKQLFDO ILHOG WR XQGHUVWDQGLQJ ZRUNHUV DWWLWXGHV WRZDUGV ,6� IURP DQ RUJDQLVDWLRQDO� � � � � � � � � � �

SHUVSHFWLYH���

��
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�

,I WKH SULPDU\ UHDVRQ IRU WKHVH FRVWO\ PLVWDNHV LV SHRSOH� WKHQ WKHUH DUH WZR SRWHQWLDO RSWLRQV� � � � � � � � � � � � � � � �

WKDW FDQ EH WDNHQ� �� OLPLW WKH H[WHQW WR ZKLFK SHRSOH LQWHUDFW ZLWK ,7 HTXLSPHQW RZQHG E\ WKH� � � � � � � � � � � � � � � � � �

FRPSDQ\� WKXV UHGXFLQJ WKH OLNHOLKRRG RI ,6 EUHDFK�OHDNDJH� RU �� XQGHUVWDQG WKH XQGHUO\LQJ� � � � � � � � � � � � �

UHDVRQV IRU WKH SHUVLVWHQFH RI GHYLDQW EHKDYLRXU DQG DGGUHVV WKH URRW FDXVH� 1DWXUDOO\� DV� � � � � � � � � � � � � �

LPSOLHG IURP SUHYLRXV VHFWLRQV� WKH DXWKRUV RI WKLV WKHVLV DGYRFDWH IRU WKH ODWWHU� DV ,7 ZLOO� � � � � � � � � � � � � � � �

EHFRPH LQFUHDVLQJO\ PRUH LPSRUWDQW LQ WKH FRPLQJ \HDUV� 0RUHRYHU� UHGXFLQJ DFFHVV WR� � � � � � � � � � � �

LQIRUPDWLRQ E\ RIIHULQJ JUHDWHU RYHUVLJKW RI GDWD PRYHPHQW ZLOO UHGXFH WKH IOH[LELOLW\ RI WKH� � � � � � � � � � � � � �

ZRUNIRUFH LWVHOI� ,Q D K\SHUFRPSHWLWLYH PDUNHW� VXFK DV WKH PRGHUQ LQWHUGHSHQGHQW HFRQRP\�� � � � � � � � � � � �

WKDW�ZRXOG�EH�DQ�LPPHQVHO\�FRXQWHUSURGXFWLYH�PHDVXUH�LQ�PRVW�RUJDQLVDWLRQDO�FRQWH[WV��

7KH TXHVWLRQ� WKHUHIRUH� EHFRPHV KRZ GRHV RQH EHVW XQGHUVWDQG WKLV SUREOHP� DQG PRUH� � � � � � � � � � � � �

LPSRUWDQWO\� WKURXJK ZKLFK WKHRUHWLFDO IUDPHZRUNV FDQ WKLV SUREOHP EH EHVW H[SORUHG� ,W LV RI� � � � � � � � � � � � � �

QR VXUSULVH� GXH WR WKH VXEMHFWLYH QDWXUH RI WKH LVVXH WKDW QR FRPPRQO\ XVHG ³IUDPHZRUN´ KDV� � � � � � � � � � � � � � � �

EHHQ IXOO\ DFFHSWHG �:LOH\� 0F&RUPDF 	 &DOLF� ������ ,QVWHDG� ZKDW PRVW UHVHDUFK SRLQWV WR� � � � � � � � � � � � � �

LV WKDW WKHUH DUH DSSDUHQW IXQGDPHQWDO TXDOLWDWLYH IDFWRUV WKDW RYHUODS LQ WKH ZRUNV RI YDULRXV� � � � � � � � � � � � � � �

UHVHDUFKHUV� 7KHVH IDFWRUV VHHP WR KDYH GLIIHUHQW HIIHFWV RQ WKH FRPSOLDQFH RI ZRUNHUV ZLWK� � � � � � � � � � � � � �

UHJDUGV WR ,6 SURWRFROV� 7KHUHIRUH� FRPSOLDQFH LQWHQWLRQ FDQ EH DVVXPHG WR EH D FUXFLDO DVSHFW� � � � � � � � � � � � � � �

RI�WKLV�LVVXH���7KH�SUREOHP��WKHUHIRUH��FDQ�EH�EURNHQ�GRZQ�LQWR�WKUHH�PDQDJHDEOH�SDUWV��

)LUVWO\� KRZ GR ZH EHVW XQGHUVWDQG ZK\ VRPH SHRSOH ZDQW WR IROORZ UXOHV DQG SURWRFROV RI ,6�� � � � � � � � � � � � � � � � �

ZKLOH RWKHUV GR QRW" 7KLV LV D PDWWHU RI XQGHUVWDQGLQJ WKH FRPSOLDQFH LQWHQWLRQ RI LQGLYLGXDOV�� � � � � � � � � � � � � � �

3HRSOH ZLOO QDWXUDOO\ KDYH GLIIHUHQW UROHV ZLWKLQ DQ RUJDQLVDWLRQ DV JLYHQ E\ WKHLU MRE� � � � � � � � � � � � � �

GHVFULSWLRQ DQG FRQWUDFW �² �EXW KRZ GRHV WKLV DIIHFW WKHLU GHFLVLRQ WR IROORZ JXLGHOLQHV RU� � � � � � � � � � � � � � �

H[KLELW�SRWHQWLDOO\�FRVWO\�GHYLDQW�EHKDYLRXU"�

6HFRQGO\� KRZ GRHV WKH RUJDQLVDWLRQ LQIOXHQFH WKH LQWHQWLRQ RI DQ LQGLYLGXDO WR IROORZ ,6$� � � � � � � � � � � � � �

SURWRFROV" 2UJDQLVDWLRQDO FXOWXUH LV ZLGHO\ EHOLHYHG WR EH D PDMRU FRQWULEXWLQJ IDFWRU WR WKH� � � � � � � � � � � � � �

RYHUDOO DELOLW\ RI DQ RUJDQLVDWLRQ WR PDLQWDLQ RUJDQLF FDSDELOLWLHV WR GHIHQG DJDLQVW PDOLFLRXV� � � � � � � � � � � � �

DJHQWV�ZLWK�UHJDUGV�WR�LQIRUPDWLRQ�VHFXULW\��,RDQQRX��6WDYUD�	�%DGD���������

)LQDOO\� UHVHDUFK FRQVWUDLQWV WKDW WKH DXWKRUV DUH IDFHG ZLWK LQ DQ HIIRUW WR DYRLG JHQHUDOL]DWLRQ� � � � � � � � � � � � � � �

UHTXLUH DQ XQGHUVWDQGLQJ RI WKH XQGHUO\LQJ EHOLHIV RI LQIOXHQWLDO HQWLWLHV �LQ WKLV FDVH� VSHFLILF� � � � � � � � � � � � � �

GHSDUWPHQWV�� +RZ DUH WKHVH EHOLHIV VKDSHG� DQG ZKDW HIIHFW GR WKH\ KDYH RQ RUJDQLVDWLRQDO� � � � � � � � � � � � � �
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�

FXOWXUH DV D ZKROH" $VLGH IURP WKDW� WKHUH LV WKH TXHVWLRQ RI QDWLRQDO SDUDGLJPV� VLQFH FXOWXUH�� � � � � � � � � � � � � � � �

DV VXFK DOVR OHDGV WR D SUHIHUHQFH RI SDUWLFXODU EHKDYLRXUV DQG EHOLHIV �DV ZLOO EH H[SODLQHG� � � � � � � � � � � � � � � �

ODWHU�� ,QGHHG� VWXGLHV VKRZ WKDW QDWLRQDO FXOWXUH LWVHOI KDV D PDMRU LQIOXHQFH RQ DFWLRQV WKDW� � � � � � � � � � � � � � �

DUH OHVV REVHUYDEOH �² VXFK DV FRPPXQLFDWLRQ� SURWHFWLRQ PRWLYDWLRQ� NQRZOHGJH VKDULQJ� DQG� � � � � � � � � � � �

RYHUDOO�WHDP�G\QDPLFV��*FD]D��YRQ�6ROPV��*UREOHU�	�YDQ�9XXUHQ���������

����5HVHDUFK�3XUSRVH�DQG�5HVHDUFK�4XHVWLRQ��

%UHDNLQJ GRZQ WKH QDWXUH RI WKH SRVHG VRFLR�WHFKQLFDO SUREOHP� WKLV WKHVLV VHHNV WR DLG LQ� � � � � � � � � � � � � � �

VHQVHPDNLQJ RI WKH UROH RI RUJDQLVDWLRQDO FXOWXUH ZLWKLQ WKH FRQWH[W RI ,QIRUPDWLRQ 6HFXULW\� � � � � � � � � � � � �

PDQDJHPHQW DQG HQIRUFHPHQW� ,W LV H[SHFWHG WKDW E\ WKH HQG RI WKLV VWXG\ VHYHUDO DFWLRQDEOH� � � � � � � � � � � � � � �

IDFWRUV DQG REVHUYDWLRQV ZLOO EH LGHQWLILHG� 7KRVH FDQ EH XVHG DV D EHGURFN IRU D FXOWXUH�EDVHG� � � � � � � � � � � � � � � �

IUDPHZRUN WKDW FDQ EH DSSOLHG WR 6ZHGLVK ILUPV WR LPSURYH WKH RYHUDOO OHYHOV RI ,QIRUPDWLRQ� � � � � � � � � � � � � � �

6HFXULW\ $ZDUHQHVV �,6$� 7KH WKHVLV VHHNV WR LGHQWLI\ WKH PRVW DFWLRQDEOH DVSHFWV RI� � � � � � � � � � � � �

F\EHUVHFXULW\ FRPSOLDQFH� WKXV IDFLOLWDWLQJ WKH TXLQWHVVHQFH RI WKH VRFLR�WHFKQLFDO SUREOHP RI� � � � � � � � � � �

,QIRUPDWLRQ 6HFXULW\ PDQDJHPHQW� )XUWKHU WR EH VWXGLHG LQ DQ H[WHQVLYH RYHUYLHZ RI WKH� � � � � � � � � � � � �

OLWHUDWXUH DYDLODEOH WR KHOS LQ XQGHUVWDQGLQJ WKH UROH RI KXPDQ IDFWRUV ZLWKLQ WKH GRPDLQ RI� � � � � � � � � � � � � � �

&6�,6��WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQ�LV�LGHQWLILHG��

:KDW UROH GRHV RUJDQL]DWLRQDO FXOWXUH SOD\ LQ LQIOXHQFLQJ WKH LQIRUPDWLRQ VHFXULW\ FRPSOLDQFH� � � � � � � � � � � �

RI�6ZHGLVK�HPSOR\HHV"�

����'HOLPLWDWLRQV�

'HOLPLWDWLRQV ZLOO RIIHU D ZD\ WKURXJK ZKLFK WR VKDSH WKLV VWXG\� WKXV LQFUHDVLQJ WKH TXDOLW\� � � � � � � � � � � � � � �

RI WKH SRWHQWLDO WKHRUHWLFDO FRQWULEXWLRQ E\ GHILQLQJ WKH FRQWH[W LQ ZKLFK WKH FRQFOXVLRQV FDQ� � � � � � � � � � � � � �

EH DSSOLHG �%U\PDQ 	 %HOO� ������ )LUVWO\� LW LV LPSRUWDQW WR XQGHUVWDQG ZKDW WKLV VWXG\ LV DQG� � � � � � � � � � � � � � � � �

ZKDW LW LV QRW� *LYHQ WKH PDQDJHULDO HGXFDWLRQDO EDFNJURXQG RI WKH DXWKRUV� ZKLOH WKHUH LV D� � � � � � � � � � � � � � � �
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�

WHFKQLFDO DVSHFW WR WKLV UHVHDUFK DUHD DV RXWOLQHG LQ IRUWKFRPLQJ VHFWLRQV� WKH\ PHUHO\ VHUYH DV� � � � � � � � � � � � � � �

FRQWH[WXDO�JXLGHV�WR�DOORZ�UHDGHUV�WR�EHWWHU�JUDVS�WKH�SULQFLSOHV�EHKLQG�&6�,6��

)LUVWO\� WKLV VWXG\ KDV EHHQ FRQGXFWHG ZLWK WKH QRWLRQ RI WKH SHFXOLDULWLHV RI 6ZHGLVK FXOWXUH� � � � � � � � � � � � � � �

DV DQ DUHD RI LQWHUHVW� &RQVHTXHQWO\� DV ZLOO EH H[SODLQHG ODWHU� WKH ILQGLQJV RI WKLV VWXG\ DUH� � � � � � � � � � � � � � � � �

RQO\ DSSOLFDEOH WR 6ZHGLVK SHRSOH RU SHRSOH RI VLPLODU FXOWXUHV� 7KH SUHVHQWDWLRQ RI RWKHU� � � � � � � � � � � � � �

FXOWXUHV VHUYHV RQO\ WR FRQWUDVW 6ZHGLVK DWWLWXGHV �² �WKH WKHVLV ZLOO QRW FRQVLGHU WKH TXDOLWLHV� � � � � � � � � � � � � � �

RI GLIIHUHQW FXOWXUHV IRU DQ\ RWKHU SXUSRVH� QRU ZLOO WKLV WKHVLV FRPPHQW RQ FXOWXUH DV VXFK� LQ� � � � � � � � � � � � � � � � �

VR IDU VXJJHVWLQJ KRZ WR EHVW KDUQHVV GLVWLQFW FXOWXUDO TXDOLWLHV RI 6ZHGHQ WR LQFUHDVH VHFXULW\� � � � � � � � � � � � � � �

FRPSOLDQFH��

7KH QDWXUH RI GDWD FROOHFWLRQ PDQGDWHV WKDW LQ RUGHU WR JHW DFFHVV WR LPSRUWDQW LQIRUPDWLRQ�� � � � � � � � � � � � � � �

VNLOOHG VSHFLDOLVWV QHHG WR EH FRQWDFWHG DV WKH\ FDQ RIIHU YDOXDEOH LQVLJKW WKURXJK ZKLFK WR� � � � � � � � � � � � � � �

FRUURERUDWH RXU SUHOLPLQDU\ EHOLHIV DQG IXUWKHU HODERUDWH RQ WKH FRQWH[WXDO YLDELOLW\ RI WKH� � � � � � � � � � � � �

LQIRUPDWLRQ SUHVHQW LQ &KDSWHU ��� 8QGHU RSWLPDO FRQGLWLRQV� RQO\ D VSHFLILF QLFKH RI ZRUNHUV� � � � � � � � � � � � � �

ZRXOG EH VHOHFWHG WR JHW GDWD WKDW FDQ EH DGHTXDWHO\ DSSOLHG ZLWKLQ D VSHFLILF FRQWH[W�� � � � � � � � � � � � � � �

KRZHYHU� JLYHQ WKH GLIILFXOW\ LQ FROOHFWLQJ GDWD� VDPSOLQJ ZDV LPSDFWHG� 1HYHUWKHOHVV�� � � � � � � � � � �

%U\PDQ DQG %HOO GR KLJKOLJKW LQ WKHLU WH[WERRN WKDW ZKHQ LW FRPHV WR TXDOLWDWLYH UHVHDUFK� D� � � � � � � � � � � � � � � �

FHUWDLQ GLYHUVLW\ PD\ EULQJ QHZ H[FLWLQJ YLHZV DQG DWWLWXGHV WR OLJKW� IURP ZKLFK FRPSHOOLQJ� � � � � � � � � � � � � �

FRQFOXVLRQV�FDQ�EH�GUDZQ���������

����2XWOLQH�RI�WKH�7KHVLV�

7KLV WKHVLV ZLOO EH SUHVHQWHG LQ ILYH FKDSWHUV� �&KDSWHU � KLJKOLJKWV WKH WKHRUHWLFDO IRXQGDWLRQ�� � � � � � � � � � � � � �

EDFNJURXQG� DQG LPSRUWDQFH RI WKH UHVHDUFK TXHVWLRQ� 6XEVHTXHQWO\� �&KDSWHU � LV D OLWHUDWXUH� � � � � � � � � � � � �

UHYLHZ WKDW ZLOO IRFXV RQ WKH UHOHYDQW WRSLFV DQG LQVLJKWV WR KHOS GHHSHQ WKH XQGHUVWDQGLQJ RI� � � � � � � � � � � � � � � �

WKH UHODWLRQVKLS EHWZHHQ FXOWXUH DQG F\EHUVHFXULW\� �&KDSWHU � FRYHUV PHWKRGRORJ\� WKH� � � � � � � � � � �

GHVFULSWLRQ RI GDWD FROOHFWLRQ� DQG WKH QDWXUH RI WKH DQDO\VLV� �&KDSWHU � VXPPDUL]HV WKH� � � � � � � � � � � � � �

HPSLULFDO ILQGLQJV DQG GLVFXVVHV DQDO\WLFDO ILQGLQJV� /DVWO\� �&KDSWHU � LV WKH FXOPLQDWLRQ RI� � � � � � � � � � � � �

WKH UHVHDUFK RXWFRPHV� SUHVHQWV WKH SRWHQWLDO OLPLWDWLRQV� KLJKOLJKWV WKH FRQWULEXWLRQ� DQG� � � � � � � � � � �

VXJJHVWV�WKH�SRWHQWLDO�IXUWKHU�UHVHDUFK�DYHQXHV�� �

��

�



�

��/LWHUDWXUH�7KHRUHWLFDO�5HYLHZ�

,Q WKLV FKDSWHU WKH RYHUYLHZ RI WKH OLWHUDWXUH UHOHYDQW WR WKH WKHVLV WRSLF ZLOO EH SURYLGHG�� � � � � � � � � � � � � � � �

VSHFLILFDOO\� WKH DUHDV RI LQWHUHVW WKDW SHUWDLQ WR XQGHUVWDQGLQJ WKH EDVLF PRGHOV ZKLFK� � � � � � � � � � � � �

FRQWULEXWH WR H[SORULQJ WKH FKRVHQ VRFLR�WHFKQLFDO WRSLF� 7KH OLWHUDWXUH UHYLHZ ZLOO� ILUVWO\�� � � � � � � � � � � �

HODERUDWH RQ WKH VRFLHWDO DVSHFWV� DVVLVWLQJ LQ FRPSUHKHQVLRQ RI WKH IXQGDPHQWDO UHODWLRQVKLSV� � � � � � � � � � � �

WKDW OLQN WKH DUHDV RI QDWLRQDO�RUJDQLVDWLRQDO FXOWXUH DQG &6�,6� DV ZHOO DV WKH GHILQLWLRQ DQG� � � � � � � � � � � � � � �

VLJQLILFDQFH RI SDURFKLDOLVP� 7KH SUHVHQWHG VHFWLRQV GHDO ZLWK WKH FKRLFH RI WKH FXOWXUDO� � � � � � � � � � � � �

PRGHO DQG WKH RUJDQLVDWLRQDO FRQWH[W IDFWRUV �ZKLFK KDYH WKH SRWHQWLDO WR UHYHDO WKH� � � � � � � � � � � � �

UHODWLRQVKLSV EHWZHHQ FXOWXUH DQG WKH UHVXOWDQW ,6$�� &RPSOLDQFH IDFWRUV DUH SDUWLFXODUO\� � � � � � � � � � �

KLJKOLJKWHG VLQFH WKH\ SUHVHQW WKH OLQNDJHV WR VXFFHVV RU IDLOXUH RI &6 SROLFLHV DV D UHVXOW RI� � � � � � � � � � � � � � � � �

QDWLRQDO�RUJDQLVDWLRQDO FXOWXUDO LQIOXHQFH� &RQVHTXHQWO\� WKH WHFKQLFDO HOHPHQWV ZLOO EH� � � � � � � � �

EURXJKW XS� WKRVH ZLOO LQYHVWLJDWH WKH HVVHQFH RI EUHDFKHV DQG OHDNDJHV� WKH IRXQGDWLRQDO� � � � � � � � � � � � �

DVVXPSWLRQ DERXW WKH QDWXUH RI &6�,6 IDLOXUH DQG H[WHUQDO HQYLURQPHQWDO IDFWRUV ZKLFK� � � � � � � � � � � �

DFFRXQW IRU WKH JHQHUDO OHYHO RI FRPSXWHU DELOLW\ ZLWKLQ D QDWLRQ� 7KH OLWHUDWXUH UHYLHZ ZLOO� � � � � � � � � � � � � � �

SULRULWLVH WKH ,6$ VLQFH LW ZLOO IXUWKHU SHQHWUDWH DOO RWKHU VHFWLRQV RI WKH WKHVLV� 'LJLWDO PDWXULW\� � � � � � � � � � � � � � � �

LV EURXJKW XS DV D FRQWH[WXDO HOHPHQW WR GHQRWH WKH UHIHUHQFH WR 6ZHGLVK OHYHO RI� � � � � � � � � � � � � � �

GLJLWDOLVDWLRQ� /DVWO\� JRYHUQDQFH SULQFLSOHV DUH LQWURGXFHG� DOOXGLQJ WR WKH LQWHUFRQQHFWLRQ� � � � � � � � � �

DQG DSSOLFDWLRQ RI VRFLHWDO DQG WHFKQLFDO VHJPHQWV� 7KH SURYLGHG OLWHUDWXUH ZLOO EH� � � � � � � � � � � �

V\PPHWULFDOO\�UHIOHFWHG�XSRQ�LQ�WKH�DQDO\VLV�RI�GDWD�LQ� �&KDSWHU�� ����

����6RFLHWDO�7KHRUHWLFDO�$VSHFWV�

������2UJDQLVDWLRQDO�&XOWXUH�

*LYHQ WKH PDQDJHULDO QDWXUH RI WKH LVVXH DW KDQG� LW LV LPSRUWDQW WR XQGHUVWDQG DQG HVWDEOLVK D� � � � � � � � � � � � � � � � �

SDUWLFXODU WKHRUHWLFDO SDUDGLJP WKURXJK ZKLFK WR XQGHUVWDQG RUJDQLVDWLRQDO FXOWXUH� $FFRUGLQJ� � � � � � � � � �

WR (GJDU 6FKHLQ ZKR SLRQHHUHG RQH RI WKH PRVW FRPPRQ RUJDQLVDWLRQDO FXOWXUH PRGHOV� D� � � � � � � � � � � � � �

��

�



�

ILUP
V RUJDQLVDWLRQDO FXOWXUH LV RQH RI WKH PRVW LPSRUWDQW TXDOLWDWLYH UHVRXUFHV WKDW FDQ EH� � � � � � � � � � � � � �

FXOWLYDWHG GXH WR LWV VSLOORYHU HIIHFWV ZLWK UHJDUGV WR FRUSRUDWH DFWLYLWLHV� FRPPXQLFDWLRQ�� � � � � � � � � � � �

WHDP FRKHVLRQ� DQG LQWHUQDO LQIRUPDWLRQ IORZ ������� ,GHDOO\� HDFK FRUSRUDWLRQ KDV D XQLTXH� � � � � � � � � � � � �

RUJDQLVDWLRQDO FXOWXUH WKDW LV DGRSWHG WKURXJK H[SOLFLW DQG LPSOLFLW PHDQV� JLYLQJ D FHUWDLQ� � � � � � � � � � � � �

OHYHO RI RYHUVLJKW RYHU KRZ WKLQJV ZLOO EH GRQH ZLWKLQ WKH ZRUNSODFH GXULQJ WKH ZRUNLQJ� � � � � � � � � � � � � � �

KRXUV� +RIVWHGH GHILQHG RUJDQLVDWLRQDO FXOWXUH DV µµWKH PDQLIHVWDWLRQ RI SUDFWLFHV RU� � � � � � � � � � �

EHKDYLRXUV HYROYLQJ IURP WKH VKDUHG YDOXHV LQ WKH RUJDQLVDWLRQ¶¶ ������ S���� ZKLOH 6FKHLQ� � � � � � � � � � � � �

GHILQHV FXOWXUH DV ³D SDWWHUQ RI VKDUHG EDVLF DVVXPSWLRQV WKDW WKH JURXS OHDUQHG DV LW VROYHG LWV� � � � � � � � � � � � � � � � �

SUREOHPV RI H[WHUQDO DGDSWDWLRQ DQG LQWHUQDO� � � � � �

LQWHJUDWLRQ���WR EH WDXJKW WR QHZ PHPEHUV DV� � � � � � �

WKH FRUUHFW ZD\ WR SHUFHLYH� WKLQN� DQG IHHO LQ� � � � � � � � �

UHODWLRQ WR WKRVH SUREOHPV´ �6FKHLQ� ������ � � � � �

S����� ,Q DGGLWLRQ� 6FKHLQ KDV LGHQWLILHG WKH� � � � � � �

,FHEHUJ 0RGHO ZKLFK VXFFLQFWO\ GHVFULEHV WKH� � � � � �

PDQQHU LQ ZKLFK RUJDQLVDWLRQDO FXOWXUH� � � � �

PDQLIHVWV LWVHOI ZLWKLQ D FRUSRUDWH� � � � �

HQYLURQPHQW� 7KH PRGHO VWLSXODWHV WKDW� � � � �

XOWLPDWHO\ WKHUH DUH WKUHH OHYHOV RI RUJDQLVDWLRQDO FXOWXUH UDQNHG IURP WKH PRVW VXSHUILFLDO DQG� � � � � � � � � � � � � �

REYLRXV�WR�WKH�PRVW�LPSDFWIXO�DQG�FRYHUW� ��LPDJH�VRXUFHG�IURP�6FKHLQ�������S����� ���

� $UWHIDFWV� DFFRUGLQJ WR 6FKHLQ� DUWHIDFWV UHSUHVHQW WKH PRVW UHDGLO\ REVHUYDEOH IDFWRUV� � � � � � � � � � �

RI RUJDQLVDWLRQDO FXOWXUH� VXFK DV WKH XVDJH RI XQLIRUPV� SK\VLFDO HOHPHQWV RI WKH� � � � � � � � � � � � �

FRPSDQ\ DQG UHDGLO\ DYDLODEOH GRFXPHQWDWLRQ UHJDUGLQJ FRQGXFW� FRPPXQLFDWLRQ DQG� � � � � � � � �

YLUWXDOO\ DOO DYDLODEOH UHVRXUFHV WKDW HPSOR\HHV KDYH WR PDNH VHQVH RI �² ZKDW LV� � � � � � � � � � � � � �

H[SHFWHG�RI�WKHP�GXULQJ�WKH�ZRUNLQJ�KRXUV���������

� (VSRXVHG 9DOXHV� �WKLV SDUW RI WKH RUJDQLVDWLRQDO FXOWXUH GHDOV ZLWK OHVV YLVLEOH \HW� � � � � � � � � � � � �

FRPPRQO\ XVHG PRWLIV� EHOLHIV DQG SUDFWLFHV WKDW DUH SHUSHWXDWHG WKURXJK LQWHUDFWLRQ� � � � � � � � � � �

EHWZHHQ PDQDJHPHQW DQG HPSOR\HHV� +RZHYHU� XQOLNH EDVLF DVVXPSWLRQV� WKLV SDUW RI� � � � � � � � � � �

WKH RUJDQLVDWLRQDO FXOWXUH VWLOO QHHGV WR EH PDQDJHG LQ RUGHU WR EH PDLQWDLQHG DQG� � � � � � � � � � � � � �

HQIRUFHG��6FKHLQ���������

��

�



�

� 8QGHUO\LQJ�%DVLF $VVXPSWLRQV� �WKHVH DUH FRPSRVHG RI XQFRQVFLRXV WKRXJKWV� EHOLHIV�� � � � � � � � �

SHUFHSWLRQV DQG IHHOLQJV �6FKHLQ� ������ 6LQFH DVVXPSWLRQV DUH QRW GLVFXVVHG RU GHDOW� � � � � � � � � � � �

ZLWK RSHQO\� WKH\ FDQQRW HDVLO\ EH DGGUHVVHG RU FKDQJHG� $V D UHVXOW� RUJDQLVDWLRQDO� � � � � � � � � � � � �

SUREOHPV PD\ DULVH� VLJQLI\LQJ WKDW FKDQJH LV QHHGHG� 7KH FRQQHFWLRQ EHWZHHQ� � � � � � � � � � �

XQGHUO\LQJ DVVXPSWLRQV DQG QDWLRQDO FXOWXUH LV WHQXRXV� +RZHYHU� LW LV REVHUYHG E\� � � � � � � � � � � �

UHVHDUFKHUV VXFK DV +RIVWHGH WKDW HOHPHQWV RI XQGHUO\LQJ DVVXPSWLRQ DUH GLFWDWHG E\� � � � � � � � � � � �

WKH�QDWLRQDOLW\�RI�WKH�ZRUNHUV���������

7KH ,FHEHUJ 0RGHO KDV WKH DELOLW\ WR H[SODLQ DQG LOOXVWUDWH WKH SUHYDOHQFH RI LGHDV DQG WKH� � � � � � � � � � � � � � � �

UHODWLYH LPSRUWDQFH RI FHUWDLQ PRGHV RI WKLQNLQJ RI WKH ZRUNHUV� WKHUHIRUH \LHOGLQJ LW EHLQJ DQ� � � � � � � � � � � � � � �

LGHDO IUDPHZRUN IRU WKH SXUSRVHV RI WKLV WKHVLV� :KHQHYHU WKH RUJDQLVDWLRQDO FXOWXUH DVSHFW RI� � � � � � � � � � � � � �

RXU SDUWQHU FRPSDQ\ ZLOO EH GLVFXVVHG� 6FKHLQ¶V ZRUN ZLOO EH XVHG IRU H[SORUDWRU\ DQG� � � � � � � � � � � � � �

H[SODQDWRU\�SXUSRVHV��

������6ZHGHQ¶V�1DWLRQDO�&XOWXUH���+RIVWHGH¶V�&XOWXUDO�'LPHQVLRQV�

&XOWXUH LV D IOHHWLQJ LGHD RI RXU PRGHUQ VRFLHW\� ZH DOO H[SHULHQFH LW LQ QXDQFHG ZD\V� DQG LQ� � � � � � � � � � � � � � � � � �

WXUQ� RXU FXOWXUH LQIOXHQFHV WKH ZD\V LQ ZKLFK ZH YLHZ WKH ZRUOG DURXQG XV DQG HVWDEOLVKHV� � � � � � � � � � � � � � � �

RXU RZQ EHKDYLRXUV DQG SUHIHUHQFHV IRU EHKDYLRXU� $FFRUGLQJ WR 7XQJ DQG 6WDKO ������� ZKR� � � � � � � � � � � � � �

KDYH PDGH DQ H[WHQVLYH OLWHUDWXUH UHYLHZ RQ WKH WRSLF RI FXOWXUH ZLWKLQ ,QWHUQDWLRQDO %XVLQHVV�� � � � � � � � � � � � � �

IHZ UHVHDUFKHUV KDYH EHHQ DV LQIOXHQWLDO LQ GHILQLQJ FXOWXUH DV *HHUW +RIVWHGH� ,W IROORZV WKHQ� � � � � � � � � � � � � � �

DFFRUGLQJ WR 7XQJ DQG 6WDKO� WKDW GXULQJ D KLJKO\ WXUEXOHQW EXVLQHVV HQYLURQPHQW LQ WKH ODWWHU� � � � � � � � � � � � � � �

KDOI RI WKH ��WK FHQWXU\� LW EHFDPH SDLQIXOO\ DSSDUHQW WKDW WKHUH ZDV D QHHG WR IRFXV DWWHQWLRQ� � � � � � � � � � � � � � � � �

RQ QXDQFHV LQ WKH FXOWXUH WKDW FRXOG WKHQ EH OHYHUDJHG WR LQFUHDVH OHDUQLQJ DQG FRQVHTXHQWO\� � � � � � � � � � � � � � �

LPSURYH WKH TXDOLW\ RI FURVV�FXOWXUDO FRPPXQLFDWLRQ EHWZHHQ IRUHLJQ QDWLRQV� $FFRUGLQJ WR� � � � � � � � � � �

+RIVWHGH� FXOWXUH FDQ EH XQGHUVWRRG DV WKH ³SURJUDPPLQJ RI WKH PLQG´ RI D SDUWLFXODU QDWLRQ� � � � � � � � � � � � � � �

������ S����� *LYHQ LWV VLPSOLFLW\� +RIVWHGH¶V &XOWXUDO 'LPHQVLRQV )UDPHZRUN �&')�� � � � � � � � � �

HPHUJHG DV WKH FKDPSLRQHG IUDPHZRUN WR XQGHUVWDQG GLIIHUHQW FXOWXUHV DURXQG WKH ZRUOG� ,WV� � � � � � � � � � � � �

VLPSOLVWLF VL[ GLPHQVLRQV DOORZ PRVW LQGLYLGXDOV WR XQGHUVWDQG KRZ D FXOWXUH GLIIHUHQWLDWHV� � � � � � � � � � � �

IURP DQRWKHU� DQG PRUH LPSRUWDQWO\ KRZ WKHVH GLIIHUHQFHV DIIHFW WKH LQGLYLGXDOV RI WKH VDPH� � � � � � � � � � � � � �

FXOWXUH���+RIVWHGH¶V�FXOWXUH�GLPHQVLRQV�DUH�SUHVHQWHG�EHORZ��

��

�



�

�

3RZHU 'LVWDQFH ,QGH[ �3',�� 7KLV GLPHQVLRQ GHDOV ZLWK WKH H[SHFWDWLRQV DQG DFFHSWDQFH RI� � � � � � � � � � � � �

WKH GLVWULEXWLRQ RI SRZHU �+RIVWHGH� ������ +LJK 3', FRXQWULHV DUH UXOHG E\ KLHUDUFKLHV DQG� � � � � � � � � � � � � �

WKHVH KLHUDUFKLHV DUH ZLGHO\ DFFHSWHG� &RQVHTXHQWO\� GHFLVLRQ�PDNLQJ LQ KLJK 3', FRXQWULHV LV� � � � � � � � � � � �

FKDUDFWHUL]HG E\ WKH FRQFHQWUDWLRQ RI GHFLVLRQ�PDNLQJ SRZHU LQ D IHZ LQGLYLGXDOV� ZKLOH ORZ� � � � � � � � � � � � �

3',�FRXQWULHV�H[SHULHQFH�GHFLVLRQ�PDNLQJ�E\�LQFRUSRUDWLQJ�VHYHUDO�LQGLYLGXDOV��

�

,QGLYLGXDOLVP�&ROOHFWLYLVP �,'9�� 7KLV GLPHQVLRQ PHDVXUHV WKH ZD\ LQGLYLGXDOV SRVLWLRQ� � � � � � � � �

WKHPVHOYHV LQ WKHLU VRFLHW\ �+RIVWHGH� ������ ,Q LQGLYLGXDOLVWLF VRFLHWLHV� WKH LQGLYLGXDO LV� � � � � � � � � � � �

FRQVLGHUHG WR EH UHVSRQVLEOH IRU WKHLU RZQ DFWLRQV� ZKLOH LQ FROOHFWLYLVW VRFLHWLHV WKH JURXS LV� � � � � � � � � � � � � � �

FRQVLGHUHG�WR�EH�WKH�NH\��

�

8QFHUWDLQW\ $YRLGDQFH �8$,�� 7KLV GLPHQVLRQ FRQFHUQV WKH ZD\ LQ ZKLFK LQGLYLGXDOV GHDO� � � � � � � � � � � �

ZLWK WKH XQNQRZQ �+RIVWHGH� ������ +LJK 8$, VXJJHVWV D SURIRXQG IHDU RI WKH XQNQRZQ DQG� � � � � � � � � � � � � � �

FRQVHTXHQWO\ JUHDWHU SUHIHUHQFH IRU FODULW\ RI DFWLRQV ZKLFK QHFHVVLWDWHV WKH XVDJH RI SODQV� � � � � � � � � � � � �

DQG RWKHU REVHUYDEOH GHFLVLRQ�PDNLQJ LQVWUXPHQWV� /RZ 8$, FXOWXUHV HPEUDFH ULVN DQG WKH� � � � � � � � � � � �

XQNQRZQ�LQVWHDG�GHPRQVWUDWLQJ�D�OHYHO�RI�IOH[LELOLW\�ZLWK�UHJDUGV�WR�HPHUJHQW�VWUDWHJLHV��

�

/RQJ�WHUP YV� 6KRUW�WHUP 2ULHQWDWLRQ �/Y6�� 7KLV GLPHQVLRQ PHDVXUHV WKH ZD\ LQ ZKLFK D� � � � � � � � � � � � �

QDWLRQ GHWHUPLQHV WKH FKURQRORJLFDO DVSHFW RI JUDWLILFDWLRQ �+RIVWHGH� ������ 7KDW LV WR VD\�� � � � � � � � � � � � �

ORQJ�WHUP RULHQWHG FRXQWULHV� ZKLFK LV XVXDOO\ WKH FDVH ZLWK HDVWHUQ QDWLRQV� ZLOO WHQG WR� � � � � � � � � � � � � �

IDYRXU ORQJ�WHUP VROXWLRQV DV RSSRVHG WR ZHVWHUQ FRXQWULHV� VXFK DV WKH 86$� ZKHUH WKHUH LV� � � � � � � � � � � � � � �

DQ�HPSKDVLV�RQ�VKRUW�WHUP�VXFFHVVHV��

�

,QGXOJHQFH YV� 5HVWUDLQW �,Y5�� 7KLV LV VRPHWLPHV FROORTXLDOO\ NQRZQ DV WKH KDSSLQHVV� � � � � � � � � � � �

GLPHQVLRQ �+RIVWHGH� ������ 7KLV GLPHQVLRQ UHIHUV WR WKH ZD\ LQ ZKLFK D FXOWXUH FRQWUROV WKH� � � � � � � � � � � � � � �

JUDWLILFDWLRQ YHUVXV FRQWURO RI EDVLF KXPDQ GHVLUHV UHODWHG WR HQMR\LQJ OLIH� �$VLGH IURP EHLQJ� � � � � � � � � � � � � �

DVVRFLDWHG ZLWK FXOWXUDO ORRVHQHVV YV� WLJKWQHVV� +RIVWHGH REVHUYHG FRUUHODWLRQV EHWZHHQ� � � � � � � � � �

LQGXOJHQFH DQG KXPDQLWLHV� DQG UHVWUDLQW DQG SUHIHUHQFHV IRU VFLHQFH DQG PDWKHPDWLFV DV� � � � � � � � � � � �

RSSRVHG�WR�KXPDQLWLHV��

�

��

�



�

0DVFXOLQLW\ YV� )HPLQLQLW\ �0Y)�� �7KLV GLPHQVLRQ GHDOV ZLWK WKH ZD\ JHQGHU UROHV DUH� � � � � � � � � � � � �

GLVWULEXWHG ZLWKLQ VRFLHW\ �+RIVWHGH� ������ $ KLJKO\ PDVFXOLQH VRFLHW\ ZLOO KDYH ILUP JHQGHU� � � � � � � � � � � � �

EDUULHUV DQG H[SHFWDWLRQV WRZDUGV WKH ZD\ PHQ DQG ZRPHQ ZLOO DFW �DJJUHVVLYH� DVVHUWLYH� DQG� � � � � � � � � � � � � �

FRQWUROOLQJ�� ZKLOH D IHPLQLQH VRFLHW\ ZLOO EOXU WKH GLVWLQFWLRQ EHWZHHQ PDVFXOLQH�IHPLQLQH� � � � � � � � � � �

UROHV DQG SHUVRQDO WUDLWV UHVXOWLQJ LQ D VRFLHW\ ZKHUH WKH HPSKDVLV LV SODFHG RQ V\PSDWK\ DQG� � � � � � � � � � � � � � � �

XQGHUVWDQGLQJ� 0DVFXOLQH FXOWXUHV DUH GHHPHG WR EH SHUIRUPDQFH�RULHQWHG� ZKLOH IHPLQLQH� � � � � � � � � �

VRFLHWLHV�DUH�GHHPHG�WR�EH�FRRSHUDWLRQ�RULHQWHG��

�

+RZHYHU� LW VKRXOG EH QRWHG WKDW PDQ\ DXWKRUV� LQFOXGLQJ 7XQJ DQG 6WDKO� DUH FULWLFDO RI� � � � � � � � � � � � � � �

GLPHQVLRQ�EDVHG IUDPHZRUNV ZKHQ LW FRPHV WR FXOWXUH ������� %HVW LOOXVWUDWHG WKURXJK� � � � � � � � � � �

6KHQNDU DQG <HVKHNHOV¶ WKHRUHWLFDO FRQWULEXWLRQ ������� ZKHUH LW LV DUJXHG WKDW VXFK DQ� � � � � � � � � � � � �

DSSURDFK� DV XVHG E\ +RIVWHGH� UHGXFHV WKH QXDQFHV RI FXOWXUH DQG OHDGV WR EURDG� � � � � � � � � � � � � �

JHQHUDOL]DWLRQV WKDW PD\ QRW HYHQ EH WUXH DV WLPH JRHV RQ� GXH WR WKH IDFW WKDW FXOWXUH HYROYHV� � � � � � � � � � � � � � � � � �

RYHU WLPH� ,QGHHG� DV LW FRXOG EH H[SHFWHG� +RIVWHGH¶V IUDPHZRUN H[KLELWV ZKDW FRXOG EH� � � � � � � � � � � � � �

UHIHUUHG WR DV ZHVWHUQ�FHQWULVP� ZKLFK LV WR VD\ WKDW IRUHLJQ FXOWXUHV DUH YLHZHG IURP WKH� � � � � � � � � � � � � � �

SHUVSHFWLYH RI D ZHVWHUQHU� DQG WKXV SRWHQWLDOO\ RIIHU D VNHZHG LQWHUSUHWDWLRQ RI ZKDW IRUHLJQ� � � � � � � � � � � � � �

FXOWXUHV�DUH�UHDOO\�OLNH�DQG�WKH�GHJUHH�WR�ZKLFK�HDFK�RI�WKH�VL[�GLPHQVLRQV�LV�UHOHYDQW���

�

'HVSLWH WKHVH FULWLFLVPV� &') LV WR WKLV GD\ EHLQJ XVHG DV D IUDPHZRUN LQ ,6 UHVHDUFK� ZKLFK�� � � � � � � � � � � � � � � � �

LQ WXUQ� VXJJHVWV WKDW &') PD\ VWLOO KDYH LWV YDOXH DV DQ H[SORUDWRU\ DQG H[SODQDWRU\ WRRO�� � � � � � � � � � � � � � � �

,QGHHG� :LOH\ HW DO UHO\ RQ DVSHFWV RI WKH &') IUDPHZRUN WR KLJKOLJKW WKHLU YLHZV RQ WKH� � � � � � � � � � � � � � � � �

LPSRUWDQFH RI FXOWXUH IRU ,6$� MXVW DV PXFK DV +HQVKHO� &DLQV� +RIIPDQ DQG 6DPSOH ������� � � � � � � � � � � � � � �

GHSHQG RQ XVLQJ WKH &') IUDPHZRUN WR H[SODLQ WKHLU LQVLJKWV UHJDUGLQJ RSHUDWLRQDO OHDUQLQJ� � � � � � � � � � � � �

DQG KRZ QDWLRQDO FXOWXUH FDQ DW WLPHV DFW DV D PHGLXP IRU WKH IRUPDWLRQ RI LQ�JURXSV DQG� � � � � � � � � � � � � � � � �

RXW�JURXSV� ZKLFK FRQVHTXHQWO\ LQIOXHQFH ,6$ GHYHORSPHQW� DV OHDUQLQJ DQG IORZ RI� � � � � � � � � � �

LQIRUPDWLRQ LV VWXQWHG� 7KLV LGHD LV IXUWKHU FRUURERUDWHG E\ WKH ZRUN RI :DOGR� ZKR FRQILUPV� � � � � � � � � � � � � � �

WKDW DVSHFWV RI QDWLRQDO FXOWXUH� VXFK DV ,Y& DQG 0Y)� DUH GHWHUPLQDQW IRU WKH GHYHORSPHQW RI� � � � � � � � � � � � � � � �

,6$ GXH WR WKHP VKDSLQJ WKH OHYHO RI ZRUNHU LQWHUDFWLRQ ZLWKLQ RUJDQL]DWLRQV �������� � � � � � � � � � � � �

&RQVHTXHQWO\��&')�LV�RI�KLJK�YDOXH�IRU�WKH�SXUSRVHV�RI�WKLV�WKHVLV��

�

���

�



�

6ZHGHQ LV XQLYHUVDOO\ DFNQRZOHGJHG WR EH D XQLTXH FXOWXUH IURP WKH SRLQW RI YLHZ RI WKH &')� � � � � � � � � � � � � � � � �

IUDPHZRUN� :KLOH 6ZHGHQ LV VWLOO FRQVLGHUHG WR EH D SDUW RI WKH ZHVW� XQOLNH PDQ\ ZHVWHUQ� � � � � � � � � � � � � � � �

FRXQWULHV� 6ZHGHQ UDQNV ORZHVW LQ WKH ZRUOG RQ WKH 0Y) GLPHQVLRQ DQG DOVR LV� � � � � � � � � � � � � �

SURSRUWLRQDWHO\ OHVV LQGLYLGXDOLVWLF WKDQ PRVW ZHVWHUQ FRXQWULHV �+RIVWHGH ,QVLJKWV� ������� � � � � � � � � �

&RQVHTXHQWO\� 6ZHGHQ FDQ EH FXOWXUDOO\ GHVFULEHG DV D KLJKO\ IHPLQLVW VRFLHW\ ZLWK JUHDWHU� � � � � � � � � � � � �

HPSKDVLV RQ FROOHFWLYLVP WKDQ PRVW RWKHU FRXQWULHV LQ (XURSH� 7KLV JLYHV 6ZHGLVK ZRUNHUV D� � � � � � � � � � � � � �

XQLTXH IXQGDPHQWDO H[LVWLQJ� � �

SDUDGLJP WKDW ZLOO LPSDFW WKH� � � � �

ZD\ WKH\ YLHZ LQWHUDFWLRQ LQ WKHLU� � � � � �

SULYDWH OLYHV DQG LQ WKH� � � � �

ZRUNSODFH� 7R IXUWKHU HODERUDWH� � � �

RQ WKLV XQLTXHQHVV� RQH PD\ WXUQ� � � � � �

WR WKH ,QJHOKDUW�:HO]HO FXOWXUDO� � � �

PDS �ILJXUH WR WKH ULJKW� :96� � � � � �

������ FUHDWHG E\ WKH :RUOG� � � � �

9DOXH 6XUYH\� $FFRUGLQJ WR� � � �

UHVHDUFK E\ WKH :96� 6ZHGLVK� � � � �

FXOWXUH LV RQH WKDW HVSRXVHV� � � � �

SULPDULO\ ³VHFXODU�UDWLRQDO´ DQG VHOI�H[SUHVVLRQ YDOXHV ������� ,Q VLPSOH WHUPV� WKH IRFXV RQ� � � � � � � � � � � �

VHFXODU�UDWLRQDO YDOXHV H[SUHVVHV WKH GHVLUH RI FXOWXUH WR ³>SODFH@ �OHVV HPSKDVLV RQ UHOLJLRQ�� � � � � � � � � � � � �

WUDGLWLRQDO IDPLO\ YDOXHV DQG DXWKRULW\´ �� LQVWHDG� WU\LQJ WR LGHQWLI\ ZD\V WKURXJK ZKLFK WR� � � � � � � � � � � � �

HPSRZHU WKHLU FLWL]HQV VXFK DV E\ DFFHSWLQJ SURJUHVVLYH SROLWLFDO DQG VRFLR�HFRQRPLF� � � � � � � � � � �

LQLWLDWLYHV WKDW RIIHU JUHDWHU VHOI�GHWHUPLQDWLRQ WR LQGLYLGXDOV �:96� ������ 7KH HPSKDVLV RQ� � � � � � � � � � � �

VHOI�H[SUHVVLRQ ³�JLYH KLJK SULRULW\ WR HQYLURQPHQWDO SURWHFWLRQ� JURZLQJ WROHUDQFH RI� � � � � � � � � �

IRUHLJQHUV� JD\V DQG OHVELDQV DQG JHQGHU HTXDOLW\� DQG ULVLQJ GHPDQGV IRU SDUWLFLSDWLRQ LQ� � � � � � � � � � � � �

GHFLVLRQ�PDNLQJ LQ HFRQRPLF DQG SROLWLFDO OLIH´ ��:96� ������ ,Q VKRUW� 6ZHGHQ LV D KLJKO\� � � � � � � � � � � � � �

SURJUHVVLYH FRXQWU\ WKDW DSSHDUV WR IDYRXU LQLWLDWLYHV WKDW HPSRZHU LQGLYLGXDOV LQ SULYDWH DQG� � � � � � � � � � � � �

SURIHVVLRQDO�VSKHUHV��

������3DURFKLDOLVP�ZLWKLQ�%XVLQHVV�2UJDQLVDWLRQV�

���

�



�

3DURFKLDOLVP DV VXFK LV QRW FRPPRQO\ VWXGLHG LQ EXVLQHVV� JLYHQ WKH IDFW WKDW LW IRUPV D FRUH� � � � � � � � � � � � � � � � �

SDUW RI WKH PRGHUQ ZD\ RI GRLQJ EXVLQHVV� 'LYLVLRQ RI ODERXU� DQG VXEVHTXHQWO\� � � � � � � � � � � � �

GHSDUWPHQWDOL]DWLRQ RI FRUSRUDWLRQV KDV EHHQ D PDMRU VRXUFH RI HFRQRPLF DQG EXVLQHVV JURZWK� � � � � � � � � � � � �

LQ WKH ODWWHU SDUW RI WKH ��WK FHQWXU\ DQG DOORZHG PDQ\ LQGXVWULHV WR LQFUHDVH WKHLU RXWSXW� � � � � � � � � � � � � � � �

HQRXJK WR UHDFK HYHQ WKH PRVW SULFH�VHQVLWLYH FXVWRPHUV �:DQJ� ������ 7KLV SXUSRVHIXO� � � � � � � � � � � �

OLPLWDWLRQ DOORZV PDQDJHUV WR PRQLWRU ZRUNHUV LQ D IDU HDVLHU PDQQHU DQG UHGXFHV WKH� � � � � � � � � � � � � �

SRWHQWLDO IRU ZRUNHUV WR PDNH PLVWDNHV� +RZHYHU� WKLV DFWLRQ DORQH GHWHUPLQHV WKH OHYHO RI WKH� � � � � � � � � � � � � � �

ZRUNHU
V FRPPLWPHQW WR WKH WDVN LWVHOI� DV GHFLVLRQ�PDNLQJ SRZHU LV UHPRYHG� DQG WKHUHIRUH� � � � � � � � � � � � �

VHOI�SHUFHLYHG UHVSRQVLELOLW\ LV UHGXFHG �:DQJ� ������ 7KH FORVHVW ZD\ WR GHVFULEH WKLV LGHD LV� � � � � � � � � � � � � �

WKDW RI SDURFKLDOLVP� RU VSHFLILFDOO\� WKH OLPLWHG QDWXUH LQ ZKLFK GLIIHUHQW ZRUNHUV VHH WKHLU� � � � � � � � � � � � � �

WDVN� DV ZHOO DV WKH HPSDWKHWLF LQIOH[LELOLW\ ZKLFK GLPLQLVKHV WKH RYHUDOO JURXS HIIRUW GXH WR� � � � � � � � � � � � � � �

GLIIHUHQW�SHUVSHFWLYHV�RQ�WKH�QDWXUH�DQG�JRDO�RI�WKH�ZRUN�LWVHOI��*OXHVLQJ���������

$IWHU DQ H[WHQVLYH VXUYH\ RI &6�,6 OLWHUDWXUH� WKHUH DSSHDUV WR EH D PDMRU HPSKDVLV RQ LQWHUQDO� � � � � � � � � � � � � � � �

IDFWRUV VXFK DV ZRUNHU FRPPLWPHQW RU RUJDQLVDWLRQDO FRPPLWPHQW �0F(YR\ 	 .RZDOVNL�� � � � � � � � � � �

������ +RZHYHU� WKHUH LV OLWWOH IRFXV RQ WKH QRWLRQ RI LQWHUGHSDUWPHQWDO EDUULHUV WKDW DULVH DV D� � � � � � � � � � � � � � � �

UHVXOW RI OLPLWHG LQWHQWLRQ WR IRFXV RU REVHUYH UXOHV DQG UHJXODWLRQV RXWVLGH RI RQH¶V LPPHGLDWH� � � � � � � � � � � � � � �

MRE VSHFLILFDWLRQ� ,QGHHG� WKHVH EDUULHUV PD\ FRQWULEXWH WR ORZHU REVHUYDWLRQ RI SURSHU� � � � � � � � � � � �

SUDFWLFHV ZLWK UHJDUGV WR FHUWDLQ PDQGDWHG SURWRFROV� DV WKH\ PD\ EH YLHZHG DV XQLPSRUWDQW RU� � � � � � � � � � � � � � �

HYHQ LQWUXVLYH WR VSHFLILF ZRUNHUV¶ GDLO\ JRDOV DQG WDVNV �+DGOLQJWRQ� 3RSRYDF� -DQLFNH 	� � � � � � � � � � � � �

-RQHV���������

&RQVHTXHQWO\� WKH QRWLRQ RI SDURFKLDOLVP DV VXFK FDQ VKHG OLJKW RQ XQGHUVWDQGLQJ WKH QDWXUH� � � � � � � � � � � � � �

RI WKH LGHQWLILHG VRFLR�WHFKQLFDO SUREOHP DQG FDQ RIIHU DQ H[SORUDWLYH OHQV WKDW FDQ KHOS LQ� � � � � � � � � � � � � � �

PDNLQJ�VHQVH�RI�WKH�VWXGLHG�UHODWLRQVKLSV�DQG�JDWKHUHG�GDWD���

������&RPSOLDQFH�,QWHQWLRQ�)DFWRUV�

&RPSOLDQFH LQWHQWLRQ UHIHUV WR D ZRUNHUV DELOLW\ DQG ZLOOLQJQHVV WR WDNH D SDUWLFXODU DFWLRQ�� � � � � � � � � � � � � �

HYHQ LI WKH DFWLRQ LWVHOI LV QRW LQ WKH EHVW LQWHUHVW RI WKH ZRUNHU IURP WKHLU RZQ LQWHUSUHWLYH� � � � � � � � � � � � � � � � � �

SDUDGLJP �&KHQ� 5DPDPXUWK\ 	 :HQ� ������ *LYHQ WKH QDWXUH RI WKLV LVVXH DQG WKH GHVLUH WR� � � � � � � � � � � � � � � �

XQGHUVWDQG ZK\ ZRUNHUV FDQ GHYLDWH IURP SUHGHWHUPLQHG UXOHV� LW LV ORJLFDO WR VHH ZKDW IDFWRUV� � � � � � � � � � � � � � �

���

�



�

SOD\ D PDMRU UROH LQ VKDSLQJ FRPSOLDQFH LQWHQWLRQ� ,Q WKH QH[W VHFWLRQ� DIWHU DQ H[WHQVLYH� � � � � � � � � � � � � � �

OLWHUDWXUH�UHYLHZ��WKH�PRVW�FRPPRQ��DQG�WKHUHIRUH��OLNHO\�IDFWRUV�ZLOO�EH�GHILQHG�DQG�H[SORUHG���

&RPSOLDQFH LQWHQWLRQ IDFWRUV FDQ VKDSH WKH ZD\ LQ ZKLFK ZRUNHUV LQWHUDFW GXH WR WKH ZD\� � � � � � � � � � � � � � �

WKLQJV DUH KDQGOHG ZLWKLQ DQ RUJDQLVDWLRQ DQG ZKHUH WKH RUJDQLVDWLRQ DV D XQLW SODFHV� � � � � � � � � � � � � �

HPSKDVLV �² WKXV VKDSLQJ DWWLWXGHV SHUWDLQLQJ WR ZRUN �&KHQ HW DO� ������ ,W LV LPSRUWDQW WR� � � � � � � � � � � � � � � �

XQGHUVWDQG WKDW WKHVH IDFWRUV DUH QRW LVRODWHG RFFXUUHQFHV EXW DUH LQ IDFW NH\ DVSHFWV RI DQ� � � � � � � � � � � � � � � �

RUJDQLVDWLRQ¶V FXOWXUH� &RQVHTXHQWO\� GHSDUWPHQWV ZLWK NH\ GHFLVLRQ�PDNLQJ SRZHU FDQ� � � � � � � � �

LQIOXHQFH WKHVH DVSHFWV RI FXOWXUH� ZKLFK FDQ� LQ WXUQ� DIIHFW WKH DWWLWXGHV RI SHRSOH WKDW ZRUN� � � � � � � � � � � � � � � �

ZLWKLQ WKH RUJDQLVDWLRQ� DV ZRXOG 6FKHLQ¶V ,FHEHUJ PRGHO VXJJHVW �&KHQ HW DO� ������ %DVHG� � � � � � � � � � � � � �

RQ WKH OLWHUDWXUH UHYLHZ WKH PRVW FRPPRQ IDFWRUV GLVFXVVHG DUH 6WUHVV�5HVLOLHQFH�� � � � � � � � � � �

3XQLVKPHQW�5HZDUG�6\VWHPV��5LVN�$VVHVVPHQW��DQG�/RFXV�RI�&RQWURO��

��������6WUHVV�DQG�5HVLOLHQFH�
6WUHVV DQG UHVLOLHQFH DUH IHDWXUHV WKDW KDYH EHHQ LGHQWLILHG DV EHLQJ OLQNHG WR VHOI�HIILFDF\ ZLWK� � � � � � � � � � � � � � �

UHJDUG WR DYRLGLQJ LPSURSHU &6�,6 EHKDYLRXU �0F&RUPDF HW DO� ������ ,Q WHUPV RI GHILQLWLRQV�� � � � � � � � � � � � � �

UHVLOLHQFH LV GHILQHG E\ 0F&RUPDF HW DO DV �³WKH SURFHVV RI DGDSWLQJ ZHOO LQ WKH IDFH RI� � � � � � � � � � � � � � � � �

DGYHUVLW\� WUDXPD� WUDJHG\� WKUHDWV RU HYHQ VLJQLILFDQW VRXUFHV RI VWUHVV´ ������ S���� �6WUHVV ��� � � � � � � � � � � � �

RQ WKH RWKHU KDQG� LV QRW JLYHQ D IXOO GHILQLWLRQ E\ 0F&RUPDF� WKH DXWKRU LV LQVWHDG RSWLQJ WR� � � � � � � � � � � � � � � � � �

GHVFULEH LW DV WKH WHQVLRQ WKDW FDQ DULVH DV D UHVXOW RI D PLVPDWFK EHWZHHQ RUJDQLVDWLRQDO� � � � � � � � � � � � � � � �

H[SHFWDWLRQV DQG DSSOLFDEOH DELOLW\ RI DOORFDWHG KXPDQ UHVRXUFHV IRU D JLYHQ SURMHFW ������� ,Q� � � � � � � � � � � � � �

DGGLWLRQ� 0F&RUPDF HW DO LGHQWLI\ VWUHVV DV EHLQJ FUXFLDO LQ WKH GHYHORSPHQW RI ,6$ �������� � � � � � � � � � � � � � �

7KLV LV PDLQO\ EHFDXVH LW LV EHOLHYHG WKDW ZLWK ORZHU MRE VWUHVV WKHUH LV D ORZHU FKDQFH RI� � � � � � � � � � � � � � � � � �

&6�,6 SURWRFROV JHWWLQJ LQ WKH ZD\ RI ZRUN EHLQJ GRQH� WKXV OHDGLQJ WR KLJKHU YROXQWDU\� � � � � � � � � � � � � � �

FRPSOLDQFH ZLWK SURWRFROV ������� 5HVLOLHQFH LV XQGHUVWRRG DV KDYLQJ D PRGHUDWLQJ HIIHFW RQ� � � � � � � � � � � � �

VWUHVV LQ WKH VDPH VWXG\ GRQH E\ 0F&RUPDF ������� ,QGHHG� :DOGR FRQILUPHG WKDW UHVLOLHQFH� � � � � � � � � � � � � �

FDQ EH YLHZHG DV D VKDUHG FDSDELOLW\ RI DQ RUJDQLVDWLRQDO HQWLW\� ZKLFK LV IXUWKHU GLVWULEXWHG� � � � � � � � � � � � � � �

WKURXJK NQRZOHGJH VKDULQJ DELOLWLHV ������� +RZHYHU� WKH UROH RI VWUHVV LV OHVV FRQFUHWH LQ WKH� � � � � � � � � � � � � � �

VHQVH WKDW VWXGLHV LQ &6�,6 OLWHUDWXUH KDYH QRW IXOO\ LVRODWHG VWUHVV DV EHLQJ VROHO\� � � � � � � � � � � � � �

SHUVRQDOLW\�EDVHG RU FXOWXUH�EDVHG� LQVWHDG� PRVW VWXGLHV VHHP WR DJUHH WKDW ERWK SHUVRQDOLW\� � � � � � � � � � � �

�VXFK DV KLJKHU OHYHOV RI QHXURWLFLVP RU DJUHHDEOHQHVV� DQG FXOWXUH �VXFK DV KLJK 8$,� FDQ� � � � � � � � � � � � � � �

���

�



�

OHDG WR JUHDWHU DQ[LHW\ DVVRFLDWHG ZLWK GDPDJH WR RQH¶V RZQ MRE VHFXULW\ LQ FHUWDLQ FXOWXUHV�� � � � � � � � � � � � � � �

H�J��WKH�8QLWHG�6WDWHV��0F&RUPDF�HW�DO���������=KDQJ�	�<DQJ���������

��������3XQLVKPHQW�DQG�5HZDUG�6\VWHPV�
,QGLYLGXDOV ZKR DUH QRW GLUHFWO\ UHVSRQVLEOH IRU IDLOXUHV DQG RSHUDWH ZLWK FDSLWDO WKDW WKH\ GR� � � � � � � � � � � � � � �

QRW GLUHFWO\ RZQ DUH DW ULVN RI DFWLQJ DJDLQVW WKH LQWHUHVW RI WKH DFWXDO FDSLWDO RZQHU� -HQVHQ� � � � � � � � � � � � � � � � �

DQG 0HFNOLQJ ������ FDOOHG WKHVH W\SHV RI SUREOHPV �³SULQFLSDO�DJHQW´ �SUREOHPV DQG� � � � � � � � � � �

H[SODLQHG ZK\ PDQ\ RUJDQLVDWLRQV HVSRXVH SXQLVKPHQW DQG UHZDUGV V\VWHPV DV D ZD\ WR� � � � � � � � � � � � �

VKDSH DSSURSULDWH EHKDYLRXU WKURXJK QHJDWLYH RU SRVLWLYH UHLQIRUFHPHQW� UHVSHFWLYHO\�� � � � � � � � �

&RQVHTXHQWO\� LQ WKH JUDQG VFKHPH RI ,6 QRQ�FRPSOLDQFH� LW LV LPSRUWDQW WR XQGHUVWDQG KRZ� � � � � � � � � � � � � �

LQFHQWLYHV�DUH�VKDSHG�ZLWKLQ�RUJDQLVDWLRQV�WKURXJK�SXQLVKPHQWV�DQG�UHZDUGV���

5HVHDUFK VXJJHVWV WKDW SXQLVKPHQWV DUH D VXEVWDQWLDOO\ JUHDWHU PRWLYDWLRQDO IDFWRU WKDW DIIHFWV� � � � � � � � � � � �

EHKDYLRXU ZLWK UHJDUGV WR ,6$� $FFRUGLQJ WR &KHQ HW DO� �SXQLVKPHQW LV GHILQHG DV �³WKH� � � � � � � � � � � � � � �

DSSOLFDWLRQ RI QHJDWLYH FRQVHTXHQFHV WR RU ZLWKGUDZDO RI SRVLWLYH FRQVHTXHQFHV IURP� � � � � � � � � � �

HPSOR\HHV´ ������� S� ����� $ VWXG\ E\ 3DUVRQV� <RXQJ� %XWDYLFLRXV� 3DWWLQVRQ DQG -HUUDP�� � � � � � � � � � � � �

WKDW GHDOW ZLWK WKLV SDUWLFXODU LVVXH IRXQG FRQIOLFWLQJ ILQGLQJV ������� 6XSSRVHGO\� SXQLVKPHQW� � � � � � � � � � � �

V\VWHPV DUH VXEVWDQWLDOO\ PRUH HIIHFWLYH DW VKDSLQJ ,6$ DQG ,6 FRPSOLDQFH �3DUVRQV HW DO�� � � � � � � � � � � � � �

����� VHHLQJ WKDW PRUH ZRUNHUV EHFRPH DZDUH RI QHJDWLYH RXWFRPHV� DV RSSRVHG WR DZDUH RI� � � � � � � � � � � � � � �

SRWHQWLDO�EHQHILWV���

3XQLVKPHQW V\VWHPV PXVW EH HDV\ WR XQGHUVWDQG� DQG PRUH LPSRUWDQWO\ HDV\ WR DOLJQ ZLWK IRU� � � � � � � � � � � � � � �

NQRZOHGJH UHDVRQV� ,QGHHG� 3URFWRU DQG &KHQ FRQILUP WKDW SXQLVKPHQWV DUH JUHDWHVW� � � � � � � � � � �

PRWLYDWRUV IRU RWKHUZLVH GLVLQWHUHVWHG SDUWLHV� KRZHYHU� WKH\ DUJXH WKDW IRU VXFK D V\VWHP WR� � � � � � � � � � � � � �

EH WUXO\ HIIHFWLYH� LW QHHGV WR EH GHVLJQHG ZLWK DQ H[SODQDWRU\ DVSHFW LQ LWV GHVLJQ �������� � � � � � � � � � � � � � � �

6SHFLILFDOO\� ,6$ LQLWLDWLYHV QHHG WR EH TXDOLWDWLYHO\ DQG DSSURSULDWHO\ H[SODLQHG LQ RUGHU WR� � � � � � � � � � � � �

RIIHU ZRUNHU NQRZOHGJH EHQHILWV DQG UHGXFH SULQFLSDO�DJHQW SUREOHPV �3URFWRU 	 &KHQ�� � � � � � � � � � �

������ ,QGHHG� WKLV LGHD LV IXUWKHU FRQILUPHG E\ D VWXG\ RI F\EHUVHFXULW\ FDPSDLJQV E\ %DGD HW� � � � � � � � � � � � � � � �

DO� LQ ZKLFK WKH\ DGYLVH DJDLQVW IHDU FDPSDLJQV DV WKHVH GR QRW FRQWULEXWH WR EHKDYLRXU� � � � � � � � � � � � � � �

FKDQJLQJ SURFHVVHV� LQVWHDG� LQVWLOOLQJ DQ[LHW\ DQG IHHOLQJV RI SRZHUOHVVQHVV� WKXV UHGXFLQJ� � � � � � � � � � �

WKH�IHDVLELOLW\�RI�&6�,6�SUDFWLFHV�IRU�LQGLYLGXDOV�DQG�FRUSRUDWLRQV����������

���
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��������:RUNHU¶V�3HUFHLYHG�/HYHO�RI�&RQWURO�
7KH DELOLW\ WR PDNH GHFLVLRQV IRU RQHVHOI DQG DFWXDOO\ LQIOXHQFH WKH H[WHUQDO HQYLURQPHQW LV D� � � � � � � � � � � � � � �

JUHDW PRWLYDWLRQDO IDFWRU IRU PDQ\� KRZHYHU� XQIRUWXQDWHO\� WKLV OX[XU\ LV VHOGRP DYDLODEOH WR� � � � � � � � � � � � �

DOO ZRUNHUV �+DGOLQJWRQ HW DO� ������ ,Q WKHLU UHFHQW OLWHUDWXUH UHYLHZ RQ WKH PDWWHU� +DGOLQJWRQ� � � � � � � � � � � � � � �

HW DO VWUHVV WKDW /R& LV DQ ROG FRQFHSW� \HW RQH WKDW LV EHFRPLQJ LQFUHDVLQJO\ VDOLHQW LQ PRGHUQ� � � � � � � � � � � � � � � � � �

PDQDJHPHQW SUDFWLFHV ������� :LWK UHJDUGV WR /R&� WKHUH LV DQ H[WHUQDO RU LQWHUQDO RULHQWDWLRQ� � � � � � � � � � � � � �

RI /R&� ZKLFK LV XVHG WR GHVFULEH VLWXDWLRQV LQ ZKLFK ZRUNHUV IHHO SRZHUOHVV WR WDNH DFWLRQV� � � � � � � � � � � � � � � �

�EHFDXVH WKH\ FDQQRW GXH WR RUJDQLVDWLRQDO UHDVRQV� RU VLWXDWLRQV LQ ZKLFK D ZRUNHU LV JLYHQ D� � � � � � � � � � � � � � � �

KLJKHU OHYHO RI WUXVW DQG WKHUHIRUH DELOLW\ WR LQIOXHQFH RUJDQLVDWLRQDO RXWFRPHV� UHVSHFWLYHO\� � � � � � � � � � � �

�+DGOLQJWRQ�HW�DO��������� �

�

$Q LQWHUQDO /R& LV EHOLHYHG WR EH QHHGHG IRU JRRG ,6$ DQG ,6 FRPSOLDQFH� ,Q PRUH UHFHQW� � � � � � � � � � � � � � � � �

DUWLFOHV� VXFK DV WKH VWXG\ E\ +DGOLQJWRQ HW DO� /R& LV YLHZHG DV EHLQJ LPSRUWDQW ZLWK UHJDUGV� � � � � � � � � � � � � � � � �

WR ,6 FRPSOLDQFH DQG� FRQVHTXHQWO\� 6$ ������� ,QGHHG� DFFRUGLQJ WR WKLV VWXG\� DQ H[WHUQDO� � � � � � � � � � � � � �

/R& DOORZV LQGLYLGXDOV WR GHYRWH PRUH WLPH WR ,6 SULQFLSOHV DQG� FRQVHTXHQWO\� LV EHOLHYHG WR� � � � � � � � � � � � � � �

EH DEOH WR LQIOXHQFH DQ LQGLYLGXDO¶V�RUJDQLVDWLRQ¶V OLNHOLKRRG RI ,6 FRPSOLDQFH �������� � � � � � � � � � �

+DGOLQJWRQ DQG KHU FR�UHVHDUFKHUV EHOLHYH WKDW WKH LQWHUQDO UHDVRQLQJ IRU WKLV LV WKDW ZLWK D� � � � � � � � � � � � � � �

JUHDWHU OHYHO RI GLUHFW DFFRXQWDELOLW\� ZRUNHUV ZLOO PDNH VXUH WR IXOILO WKH ZRUNLQJ� � � � � � � � � � � � �

UHTXLUHPHQWV� DV IDLOXUH WR FRPSO\ ZLOO EH GLUHFWO\ OLQNHG WR WKHP� DV RSSRVHG WR WKHLU� � � � � � � � � � � � � � �

PDQDJHU��

�

2Q WKH RWKHU KDQG� UHVHDUFKHUV DUJXH WKDW DQ H[WHUQDO /R& OHDGV WR QHXWUDOL]DWLRQ EHKDYLRXUV� � � � � � � � � � � � � �

WKDW ZRUNHUV XOWLPDWHO\ XVH WR MXVWLI\ GHFLVLRQV DJDLQVW GLUHFWLYHV� 1HXWUDOL]DWLRQ UHIHUV WR WKH� � � � � � � � � � � � �

LGHD FRPPRQO\ XVHG LQ FULPLQRORJ\� ZKLFK H[SODLQV LQWHUQDO WKRXJKW SURFHVVHV� 7KRVH DUH� � � � � � � � � � � �

XOWLPDWHO\ XVHG WR MXVWLI\ D ZRUNHU¶V GHFLVLRQ WR DFW DJDLQVW WKH H[SHFWHG QRUPV� L�H� WR EH� � � � � � � � � � � � � � � �

GHYLDQW �+LQGHODQJ� ������ $VLGH IURP LQGLUHFWO\ FRUURERUDWLQJ +DGOLQJWRQ HW DO¶V UHVHDUFK�� � � � � � � � � � �

RWKHU UHVHDUFKHUV VXFK DV :LOOLVRQ DQG :DUNHQWLQ DWWHPSWHG WR EHWWHU XQGHUVWDQG� � � � � � � � � � �

QHXWUDOL]DWLRQ EHKDYLRXUV LQ ����� DQG KDYH XOWLPDWHO\ IRXQG WKDW QHXWUDOL]DWLRQ EHKDYLRXUV� � � � � � � � � � �

DUH SUHYDOHQW ZLWKLQ WKH FRQWH[W RI ,6$ DQG ,6 FRPSOLDQFH ������� 6XEVHTXHQW ZRUN E\� � � � � � � � � � � � � �

%DUORZ� :DUNHQWLQ� 2UORZ DQG 'HQQLV LGHQWLILHG �GHIHQFH RI QHFHVVLW\ DV WKH PRVW SUHYDOHQW� � � � � � � � � � � � �

QHXWUDOL]DWLRQ EHKDYLRXU ������� $FFRUGLQJ WR 6LSRQHQ DQG 9DQFH� W\SH RI EHKDYLRXU� � � � � � � � � � �

���

�



�

HVVHQWLDOO\ UHSUHVHQWV WKH LQWHUQDO UHDVRQLQJ WKDW JLYHQ WKH FRQWH[W RI ZRUN� D ZRUNHU ZLOO� � � � � � � � � � � � � �

SULRULWL]H�GLUHFW�RUGHUV��DV�RSSRVHG�WR�VHFRQGDU\�RQHV�WKDW�PD\�JHW�LQ�WKH�ZD\���������

��������5LVN�$VVHVVPHQW�
7KLV VHFWLRQ GHVFULEHV KRZ SHRSOH JHQHUDOO\ SHUFHLYH ULVN ZLWK UHJDUGV WR WKH *HQHUDO� � � � � � � � � � � � �

'HWHUUHQFH 7KHRU\ �*'7�� IROORZHG E\ WKH DSSOLFDWLRQ RI ,62����� �,QWHUQDWLRQDO� � � � � � � � � �

2UJDQLVDWLRQ IRU 6WDQGDUGL]DWLRQ� VWDQGDUG RQWR ULVN DVVHVVPHQW� .QRZOHGJH RQ ULVN� � � � � � � � � �

DVVHVVPHQW SUDFWLFHV DQG ULVN SHUFHSWLRQ DWWLWXGHV ZLOO DVVLVW LQ GHWHUPLQLQJ WKH IDFWRUV� � � � � � � � � � � �

SURPRWLQJ ,6$ RI WKH RUJDQLVDWLRQ� *'7 DWWHPSWV WR H[SODLQ KRZ SHRSOH PDNH FRQQHFWLRQV� � � � � � � � � � � � �

EHWZHHQ WKHLU EHOLHIV UHJDUGLQJ WKH VHYHULW\ RI SXQLVKPHQW� ,W VWDWHV WKDW SHRSOH UDWLRQDOO\� � � � � � � � � � � � �

DVVHVV WKH ULVN RI FRQVHTXHQFHV ZKHQ GHFLGLQJ ZKHWKHU WR FRPPLW FULPHV RU YLRODWH UXOHV�� � � � � � � � � � � � � �

$FFRUGLQJ WR WKLV WKHRU\� WKH ULVN RI FRQVHTXHQFHV LV GHFRPSRVHG LQWR VHYHULW\� FHUWDLQW\ DQG� � � � � � � � � � � � � �

FHOHULW\ RI VDQFWLRQV �=KDQJ 	 <DQJ� ������ ,I DQ LQGLYLGXDO IHHOV WKDW WKH VHYHULW\� FHUWDLQW\� � � � � � � � � � � � � � �

DQG�RU FHOHULW\ RI D SRVVLEOH QHJDWLYH FRQVHTXHQFH DUH KLJK� WKH DVVRFLDWHG EHKDYLRXU LV� � � � � � � � � � � � �

MXGJHG WR EH ULVN\� 5LVN DVVHVVPHQW LQ WKLV SDUWLFXODU FDVH UHIHUV WR WKH ZD\ LQGLYLGXDOV� � � � � � � � � � � � � � �

HYDOXDWH WKH SRWHQWLDO QHJDWLYH FRQVHTXHQFHV RI LPSURSHU DFWLRQ RU WKH IDLOXUH VWHPPLQJ IURP� � � � � � � � � � � � �

ZLOOLQJQHVV�RU�UHOXFWDQFH�WR�FRPSO\�ZLWK�PDQGDWHG�UXOHV���

,6 SROLF\ GHULYHV WKH IUDPHZRUN IRU WKH H[WHQVLYH LQIRUPDWLRQ UHVRXUFH XVH RI WKH HQWHUSULVH�� � � � � � � � � � � � � �

$FFRUGLQJ WR D UHVHDUFK UHYLHZ E\ :RQJ� 7DQ� 7DQ 	 7VHQ� *'7 SURSRVHV WKDW LOOHJLWLPDWH� � � � � � � � � � � � � � �

EHKDYLRXU PD\ EH UHJXODWHG E\ VDQFWLRQV� ,W LV DFFHQWXDWLQJ WKH GLVLQFHQWLYHV DJDLQVW FULPHV� � � � � � � � � � � � �

DQG WKH LQIOXHQFH RI WKRVH RQ SUHYHQWLQJ RWKHUV IURP GHYLDQF\ ������� 7KH FODVVLF WKHRUHWLFDO� � � � � � � � � � � � � �

IUDPHZRUN LPSOLHV WKDW LQ WKH FRQWH[W RI D VWULFW GHWHUPLQDQW SXQLVKPHQW� UDWLRQDO LQGLYLGXDOV� � � � � � � � � � � � �

ZRXOG UHVSRQG WR HIILFLHQW SROLF\ DQG HYDOXDWH WKH JDLQV DQG ORVV RI FRPPLWWLQJ D GHYLDQW DFW�� � � � � � � � � � � � � � � �

$VVXPLQJ WKDW WKH HPSOR\HHV ZRXOG EH GHWHUUHG IURP ULVN\ DQG DEXVLQJ VHFXULW\ EHKDYLRXU� � � � � � � � � � � � �

SDWWHUQV XQGHU DSSURSULDWH RUJDQLVDWLRQDO SROLFLHV� WKLV WKHRU\ KDV EHHQ FRPPRQO\ DSSOLHG LQ� � � � � � � � � � � �

WKH�,6�VDIHW\�ODQGVFDSH���

7KH WKHRUHWLFDO IUDPHZRUN KDV EHHQ LPSURYHG ZLWK WKH H[WHQVLRQ RI PRGHUQ SROLFLHV� 8QGHU� � � � � � � � � � � � �

DQ DVVXPSWLRQ RI VHFXULW\ HGXFDWLRQ DQG WHFKQLFDO FRQWUROV WR EH GHFUHDVLQJ LQIRUPDWLRQ� � � � � � � � � � � �

PLVXVH� *'7 EHFDPH OLQNHG WR WKHVH FRQWURO PHDVXUHV� ,W LV FRPPRQO\ VXJJHVWHG WKDW� � � � � � � � � � � � �

SDVVZRUG VDIHW\� DQWL�YLUXV V\VWHPV� DQG HGXFDWLRQDO DZDUHQHVV WUDLQLQJ FDQ DLG LQ SUHYHQWLQJ� � � � � � � � � � � �
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�



�

ULVN\ EHKDYLRXU� 6HFXULW\ SROLFLHV FRPSO\ ZLWK WKH GHWHUUHQFH WKHRU\ DQG OHYHUDJH VLPLODU� � � � � � � � � � � �

SULQFLSOHV� L�H� VKDSLQJ WKH GHILQLWLRQ RI LOOHJLWLPDWH EHKDYLRXU SDWWHUQV LQ UHODWLRQ WR WKH� � � � � � � � � � � � �

SHUFHLYHG�SXQLVKPHQW�IRU�LW��:RQJ�HW�DO����������

,62����� SURYLGHV DQ HVVHQWLDO GHSDUWPHQWDO ZD\ WR RSHUDWLRQDOLVH WKH *'7 SULQFLSOHV LQ� � � � � � � � � � � �

RUJDQLVDWLRQDO SUDFWLFH� 7R YDOLGDWH WKH DQDO\VLV RI WKH SHUIRUPDQFH RI F\EHU SURWHFWLYH� � � � � � � � � � � �

PHDVXUHV� WKH DGKHUHQFH WR ULVN DVVHVVPHQW SURFHVVHV VKDOO EH PRQLWRUHG� 2QH RI WKH NH\� � � � � � � � � � � � � �

SLOODUV RI ,6 PDQDJHPHQW LV WKH ,62����� LQWHUQDWLRQDO VWDQGDUG ZKLFK HYDOXDWHV WKH� � � � � � � � � � � �

LQWHUGHSHQGHQFLHV RI SHRSOH� WHFKQRORJLHV� DQG SURFHVVHV LQ LQIRUPDWLRQ PDQDJHPHQW �,7� � � � � � � � � �

*RYHUQDQFH�/WG���������

,62����� ULVN DVVHVVPHQW VHWV D VRXQG IRXQGDWLRQ IRU RUJDQLVDWLRQDO LQIRUPDWLRQ VHFXULW\�� � � � � � � � � � �

7KH ,6 REMHFWLYHV VKRXOG EH IROORZLQJ WKH ULVN DVVHVVPHQW DQG EH SURPRWHG ZLWKLQ WKH� � � � � � � � � � � � � �

RUJDQLVDWLRQ� 7KH ULVN WUHDWPHQW SODQ LV LPSOHPHQWHG EDVHG RQ WKH ULVN DVVHVVPHQW DQG� � � � � � � � � � � � �

REMHFWLYHV� DFFRUGLQJ WR ,62 ����� VHFWLRQ �� $ FRPPRQ ZD\ RI PDQDJLQJ ULVNV EDVHG RQ� � � � � � � � � � � � � � �

,62�������LQYROYHV�WKH�IROORZLQJ�VHFWLRQV� ��.RVXWLF���������

�� 'HILQLWLRQ RI ULVN DVVHVVPHQW PHWKRGRORJ\� �,Q RUGHU IRU WKH ZKROH RUJDQLVDWLRQ WR� � � � � � � � � � � �

SHUIRUP LQ WKH VDPH ZD\� WKH W\SHV RI ULVN DVVHVVPHQWV� VFDOHV� DQG ULVN OHYHOV VKDOO EH� � � � � � � � � � � � � � � �

GHILQHG� VLQFH WKH PDMRULW\ RI FKDOOHQJHV ZLWKLQ ULVN DVVHVVPHQWV UHQGHU IURP LPSURSHU� � � � � � � � � � � �

FRPPXQLFDWLRQ�EHWZHHQ�WKH�RUJDQLVDWLRQDO�GHSDUWPHQWV��

�� ,PSOHPHQWDWLRQ� �7KLV SKDVH LQYROYHV LGHQWLILFDWLRQ RI WKH DVVHWV DQG SRVVLEOH� � � � � � � � � �

YXOQHUDELOLWLHV�DVVRFLDWHG�ZLWK�WKHP��DV�ZHOO�DV�HVWLPDWLRQ�RI�SRWHQWLDO�ULVNV��

�� 5LVN WUHDWPHQW�� 0LWLJDWLRQ RI WKH ULVNV PLJKW LPSO\ WUDQVIHUV WR WKLUG SDUWLHV�� � � � � � � � � � � �

DSSOLFDWLRQ RI VHFXULW\ FRQWUROV� DYRLGDQFH� DFFHSWDQFH LQ FDVH RI KLJKHU PLWLJDWLRQ� � � � � � � � � � �

FRVWV WKDQ H[SHFWHG GDPDJH� 7KH FRPSDQ\ VKDOO GHULYH SODQV IRU ULVN FXWV ZLWK WKH� � � � � � � � � � � � � �

OHDVW�LQYHVWPHQWV��

�� 5HSRUWLQJ�IRU�G\QDPLF�FKHFNV�DQG�DXGLWLQJ�

�� 6WDWHPHQW RI DSSOLFDELOLW\ �� 'RFXPHQW HQYLVLRQLQJ WKH FXUUHQW VHFXULW\ SURILOH EDVHG RQ� � � � � � � � � � �

ULVN�SODQQLQJ��ZKLFK�LV�XWLOL]HG�E\�FHUWLILFDWLRQ�DXGLWRUV��

���
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�� 5LVN WUHDWPHQW SODQ� �$FWLYH SODQQLQJ DFFRXQWLQJ IRU WLPHIUDPHV� VFRSH� EXGJHWV� DQG� � � � � � � � � � �

VWXII�ZKLFK�UHTXLUHV�OHDGHUVKLS�FRPPLWPHQW�DQG�DSSURYDO� ��.RVXWLF���������

)ROORZLQJ WKH JHQHUDO GHWHUUHQFH WKHRU\ DQG LWV SUDFWLFDO DSSOLFDWLRQ LQ WKH HVVHQFH RI WKH ULVN� � � � � � � � � � � � � � �

DVVHVVPHQW SULQFLSOHV ZLOO DLG LQ LQYHVWLJDWLQJ WKH ULVN SHUFHSWLRQ LQ WKH DQDO\VLV FKDSWHU� DV D� � � � � � � � � � � � � � �

FRPSRQHQW�RI�FRPSOLDQFH�LQWHQWLRQ�IDFWRUV�HIIHFWV��

����7HFKQLFDO�7KHRUHWLFDO�$VSHFWV�

������,QIRUPDWLRQ�6HFXULW\�$ZDUHQHVV��,6$���

1DWXUDOO\� IRU SHRSOH WR EH DEOH WR FRPSO\ ZLWK ,6 SROLFLHV RI DQ RUJDQLVDWLRQ WKH\� ILUVW RI DOO�� � � � � � � � � � � � � � � � � �

QHHG WR EH DZDUH RI WKH QHFHVVDU\ OLPLWDWLRQV� LQ RUGHU WR DSSURSULDWHO\ DFW DFFRUGLQJ WR WKHVH� � � � � � � � � � � � � � � �

SULQFLSOHV� 7KLV LV WKH LGHD EHKLQG ,QIRUPDWLRQ 6HFXULW\ $ZDUHQHVV� ,QIRUPDWLRQ 6HFXULW\� � � � � � � � � � �

$ZDUHQHVV �,6$� UHIHUV WR WKH PDQQHU LQ ZKLFK HPSOR\HHV XQGHUVWDQG DQG DSSO\� � � � � � � � � � � �

RUJDQLVDWLRQDO SROLFLHV RQ ,6�&6� IROORZLQJ DYDLODEOH SROLFLHV� UXOHV� DQG JXLGHOLQHV� � � � � � � � � �

�0F&RUPDF� &DOLF� 3DUVRQV� %XWDYLFLX� 3DWWLQVRQ 	 /LOOLH� ������ 5HVHDUFKHUV� WKHUHIRUH�� � � � � � � � � �

EHOLHYH WKDW ,6$ LV FRQVLGHUHG D SDUW RI RUJDQLVDWLRQDO FXOWXUH� DV SHU WKH GHILQLWLRQV RI 6FKHLQ� � � � � � � � � � � � � � � �

�:LOH\��0F&RUPDF�	�&DOLF���������

*HQHUDO OHYHOV RI ,6$ DUH EHOLHYHG WR EH JRRG SUHGLFWRUV RI QRW RQO\ WKH JHQHUDO DELOLW\ WR� � � � � � � � � � � � � � � � �

GHWHU F\EHU DWWDFNV RQ DQ RUJDQLVDWLRQ� EXW DOVR KHOS LQ UHLQIRUFLQJ DSSURSULDWH EHKDYLRXU�� � � � � � � � � � � � �

,QGHHG� DFFRUGLQJ WR UHVHDUFK E\ 3DUVRQV� <RXQJ� %XWDYLFLRXV� 0F&RUPDF� 3DWWLQVRQ� DQG� � � � � � � � � � �

-HUDP� D JRRG ,6$ OHYHO ZLWKLQ DQ RUJDQLVDWLRQ LQFUHDVHV WKH OLNHOLKRRG RI ZRUNHUV EHLQJ DEOH� � � � � � � � � � � � � � �

WR IROORZ WKURXJK WKH ,6 SURWRFROV WKH\ DUH VXEMHFWHG WR� GXH WR LQWHUQDOL]DWLRQ PHFKDQLVPV� � � � � � � � � � � � � �

DQG PXWXDO OHDUQLQJ ������� &RQVHTXHQWO\� LW EHFRPHV FUXFLDO IRU WRS PDQDJHPHQW WR ILQG� � � � � � � � � � � � �

ZD\V WKURXJK ZKLFK WR LQFUHDVH DQG PRQLWRU ,6$ OHYHOV ZLWKLQ RUJDQLVDWLRQV WR UHGXFH WKH� � � � � � � � � � � � � �

SURSHQVLW\ RI DQ RUJDQLVDWLRQ WR PDNH HUURUV ZLWK UHJDUGV WR ,6 HQIRUFHPHQW �3DUVRQV HW DO�� � � � � � � � � � � � � � �

��������

&RQVHTXHQWO\� ,6$ DV VXFK LV DQ H[FHOOHQW SUR[\ WKURXJK ZKLFK WR DVVHVV ,6 FRPSOLDQFH� \HW LW� � � � � � � � � � � � � � � �

LV OLPLWHG E\ WKH IDFW WKDW ,6$ E\ QDWXUH LV GLIILFXOW WR JDXJH LQ DQ RUJDQLVDWLRQDO FRQWH[W�� � � � � � � � � � � � � � � � �

���

�



�

3DUVRQV KDV DWWHPSWHG WR PDNH D FDVH IRU WKH +$,6�4� D VFHQDULR DQG SRLQW�EDVHG� � � � � � � � � � � � � �

TXHVWLRQQDLUH WKDW JLYHV ZRUNHUV WKHRUHWLFDO VFHQDULRV DQG VFRUHV WKHP EDVHG RQ D VHOHFWLRQ RI� � � � � � � � � � � � � �

SRWHQWLDO FRXUVHV RI DFWLRQ �3DUVRQV HW DO� ������ +RZHYHU� UHVHDUFKHUV WHQG WR DJUHH WKDW WKHVH� � � � � � � � � � � � � � �

IUDPHZRUNV DUH VHOI�VHUYLQJ LQ QDWXUH� DV WKH\ GR QRW UHDOLVWLFDOO\ DVVHVV WKH NQRZOHGJH RI� � � � � � � � � � � � � �

ZRUNHUV� UDWKHU WKHLU DELOLW\ WR HIIHFWLYHO\ UHDVRQ RQ WKH WHVW �:LOH\� 0F&RUPDF 	 &DOLF�� � � � � � � � � � � � � �

������ 5HVHDUFKHUV OLNH :LOH\� 0F&RUPDF� DQG &DOLF LQVWHDG RSWHG WR TXDQWLWDWLYHO\ DVVHVV� � � � � � � � � � � �

ZKLFK TXDOLWLHV RI ZRUNHUV DUH WKH EHVW SUHGLFWRUV ZLWK UHJDUGV WR WKHLU ,6$ ������� ,Q WKHLU� � � � � � � � � � � � � � � �

UHVHDUFK� LW ZDV FRQFOXGHG WKDW DJH� JHQGHU� DQG SHUVRQDOLW\ DUH VRPH RI WKH JUHDWHVW SUHGLFWRUV� � � � � � � � � � � � � � �

�RU DUH WKH PRVW VWDWLVWLFDOO\ VLJQLILFDQW LQ WKHLU PRGHO�� 8QIRUWXQDWHO\� JHQGHU DQG SHUVRQDOLW\� � � � � � � � � � � � �

FDQ�UDUHO\�EH�FRQWUROOHG�E\�PDQDJHPHQW��EXW�WKH�IDFW�WKDW� �DJH��LV�RI�FRQVHTXHQFH�LV�RI�LQWHUHVW���

7KLV FRQILUPV WKH IDFW WKDW ,6$ LV FXOWLYDWHG RQ D ORQJ�WHUP EDVLV DQG IXUWKHU UHDIILUPV WKDW� � � � � � � � � � � � � � � �

PDQDJHULDO SUDFWLFHV FDQ EH LPSURYHG WR UHGXFH WKH VWDWLVWLFDO VLJQLILFDQFH RI JUHDWHU DJH LQ� � � � � � � � � � � � � �

,6$ DQG ,6 FRPSOLDQFH� IRU H[DPSOH� WKURXJK JUHDWHU LQWHUDFWLRQ DQG HQFRXUDJHPHQW RI� � � � � � � � � � � �

OHDUQLQJ SURFHVVHV� ,QGHHG� D FRPSUHKHQVLYH RYHUYLHZ RI ,6$ E\ -HRQJ� 0LKHOFLF� 2OLYHU� DQG� � � � � � � � � � � � �

5XGROSK ������ KDV LGHQWLILHG WKDW DVLGH IURP WKH JHQHUDO FXOWXUH RI WKH QDWLRQ� DJH LV DQ ,6$� � � � � � � � � � � � � � � � �

SUHGLFWRU GXH WR OHDUQLQJ� H[SHULHQFH� DQG SRVVLEO\ DOVR GXH WR WKH IDFW WKDW ROGHU LQGLYLGXDOV� � � � � � � � � � � � � � �

PD\ KDYH SUREOHPV ZLWK QHZ WHFKQRORJLHV� 7KHUHIRUH� ,6$ LV DQ LPSRUWDQW DVSHFW WR FRQVLGHU� � � � � � � � � � � � � �

ZKHQ�LW�FRPHV�WR�DVVHVVLQJ�WKH�LPSDFW�RI�RUJDQL]DWLRQDO�FXOWXUH�RQ�FRPSOLDQFH��

������'DWD�%UHDFKHV�DQG�,QIRUPDWLRQ�/HDNDJHV�

)RU WKH SXUSRVHV RI WKLV VWXG\� LW LV QRW HQWLUHO\ LPSRUWDQW WR XQGHUVWDQG WKH QDWXUH RI� � � � � � � � � � � � � � � �

LQIRUPDWLRQ OHDNDJHV IURP D WHFKQLFDO VLGH� EXW LW LV FUXFLDO WR XQGHUVWDQG ZKDW WKHVH WHUPV� � � � � � � � � � � � � � �

PHDQ ZLWKLQ WKH FRQWH[W RI WKH FKRVHQ GHSDUWPHQWV IRU FODULI\LQJ SXUSRVHV� DQG PRUH� � � � � � � � � � � � �

LPSRUWDQWO\�WR�H[SODLQ�KRZ�WKHVH�PLVWDNHV�FDQ�EH�KDQGOHG�IURP�D�PDQDJHULDO�SHUVSHFWLYH��

7R PDWFK WKH JRDOV RI WKLV WKHVLV� RQO\ XQLQWHQWLRQDO OHDNDJHV DUH FRQVLGHUHG� JLYHQ WKH IDFW� � � � � � � � � � � � � � �

WKDW RQO\ WKRVH FDQ EH SUHYHQWHG WKURXJK PDQDJHULDO SUDFWLFHV� :RQJ� 7DQ 	 7VHQJ LQ WKHLU� � � � � � � � � � � � � � �

OLWHUDWXUH UHYLHZ RXWOLQH OHDNDJHV DV JHQHUDOO\ EHLQJ �LQWHQWLRQDO RU �XQLQWHQWLRQDO �������� � � � � � � � � � �

8QLQWHQWLRQDO OHDNDJH LV GHVFULEHG DV DQ RFFXUUHQFH LQ ZKLFK DQ LQVLGHU UHYHDOV FULWLFDO� � � � � � � � � � � � �

EXVLQHVV LQIRUPDWLRQ QRW PHDQW WR EH VKDUHG ZLWK WKLUG SDUWLHV XQLQWHQWLRQDOO\ �5LWDOD�� � � � � � � � � � � �

���

�
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2ODQGHU� 0LFKDLORYD 	 +XVWHG� ������ ,QWHQWLRQDO OHDNDJH LV DQ RFFXUUHQFH LQ ZKLFK DQ� � � � � � � � � � � � �

LQVLGHU UHYHDOV FULWLFDO EXVLQHVV LQIRUPDWLRQ IRU VHOILVK SXUSRVHV UDQJLQJ IURP EDVLF JUXGJH WR� � � � � � � � � � � � �

LQFHQWLYL]HG FRUSRUDWH HVSLRQDJH �5LWDOD HW DO� ������ $V FRXOG EH H[SHFWHG E\ QRZ� PRVW� � � � � � � � � � � � � �

FRPSDQLHV ZLOO QRW RSHQO\ GLVFXVV LQWHQWLRQDO OHDNDJHV� DV LW UHSUHVHQWV D FUXFLDO PDQDJHULDO� � � � � � � � � � � � �

IDLOXUH� DQG PRUH LPSRUWDQWO\� LW LV QRW DQ DVSHFW RI WKH VPDOO PLVWDNHV WKDW KDYH EHHQ� � � � � � � � � � � � � � � �

GHVFULEHG LQ SUHYLRXV VHFWLRQV �² LQWHQWLRQDO OHDNDJHV FDQQRW EH IXOO\ SUHYHQWHG� EXW� � � � � � � � � � � �

XQLQWHQWLRQDO�FDQ�EH�PLQLPL]HG�JLYHQ�WKHLU�QDWXUH���

8QLQWHQWLRQDO OHDNDJHV WKDW KDYH QRW EHHQ H[SORLWHG FDQ EH XVHG DV D SODWIRUP IRU DGDSWDWLRQ� � � � � � � � � � � � � � �

RI PDQDJHULDO SUDFWLFHV ZLWKLQ DQ RUJDQLVDWLRQ� $V RXWOLQHG E\ :RQJ� 7DQ DQG 7VHQJ�� � � � � � � � � � � � �

XQLQWHQWLRQDO OHDNDJH LV WKH UHVXOW RI KXPDQ FRQGLWLRQV SHUWDLQLQJ WR FRJQLWLRQ� LQFOXGLQJ EXW� � � � � � � � � � � � �

QRW OLPLWHG WR� ODFN RI FODULW\ RI SURWRFROV� SRRU JHQHUDO NQRZOHGJH RI UHTXLUHG SURWRFROV�� � � � � � � � � � � � � �

ZHDN VLWXDWLRQDO DZDUHQHVV� SURIHVVLRQDO SULGH �DV DQ LPSHGLPHQW WR FUXFLDO LQIRUPDWLRQ� � � � � � � � � � �

VKDULQJ�� DQG SRRU FRJQLWLYH SURFHVVHV RI ZRUNHUV ������� 7KHUHIRUH� FHUWDLQ RUJDQLVDWLRQDO� � � � � � � � � � �

IDFWRUV �VXFK DV NQRZOHGJH� PRWLYDWLRQ� DQG GHGLFDWLRQ� FDQ OHDG WR SRRU GHFLVLRQV ZKLFK PD\� � � � � � � � � � � � � �

HQGDQJHU WKH FRPSDQ\¶V &6�,6 ������� &RQVHTXHQWO\� WKLV W\SH RI OHDNDJH LV IDU PRUH OLNHO\ WR� � � � � � � � � � � � � � �

EH LQIOXHQFHG E\ SURSHU PDQDJHPHQW SUDFWLFHV� +HQFH� WKH GHFLVLRQ KDV EHHQ PDGH WR IRFXV� � � � � � � � � � � � � �

RQO\�RQ�XQLQWHQWLRQDO�OHDNDJHV�DQG�WKHLU�UHDVRQV��

������'LJLWDO�0DWXULW\�

6LQFH WKH UHVHDUFK LV SHUIRUPHG LQ 6ZHGHQ� LWV GLJLWDO PDWXULW\ KDV WR EH WDNHQ LQWR� � � � � � � � � � � � � � �

FRQVLGHUDWLRQ IRU D FRPSUHKHQVLYH YLHZ RQWR LWV LQIUDVWUXFWXUH IDFLOLWDWLRQ� WHFKQRORJLFDO� � � � � � � � � �

HQYLURQPHQW� DQG NQRZOHGJH FRPPXQLFDWLRQ� 'LJLWDO PDWXULW\ FRUUHVSRQGV WR WKH� � � � � � � � �

SHUIRUPDQFH DQG FRPSHWHQF\ ZLWKLQ GLVUXSWLYH WHFKQRORJ\ DFURVV FXOWXUH� SURFHVVHV� DQG� � � � � � � � � �

LQQRYDWLRQ� $FFRUGLQJ WR WKH ,0' :RUOG 'LJLWDO &RPSHWLWLYHQHVV 5DQNLQJ ����� 6ZHGHQ LV� � � � � � � � � � � �

WKH WRS WKLUG PRVW GLJLWDOO\ PDWXUH QDWLRQ DV LW SURPRWHV D EDODQFHG SDWWHUQ LQ WKH NQRZOHGJH� � � � � � � � � � � � � � � �

JHQHUDWLRQ� GHYHORSLQJ VXSSRUWLYH WHFKQRORJ\ HQYLURQPHQWV DQG QXUWXULQJ V\VWHPV IRU� � � � � � � � �

LQQRYDWLRQ DGRSWLRQ� LPSO\LQJ UHODWLYHO\ FRPPRQ FROOHFWLYH HIIRUW LQ DGGUHVVLQJ F\EHUVHFXULW\� � � � � � � � � �

��������
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$ VHTXHQFH RI DFDGHPLF ILQGLQJV FRUUHVSRQGV WR WKH OLQNDJH EHWZHHQ WKH OHYHOV RI GLJLWDO DQG� � � � � � � � � � � � � � �

F\EHU PDWXULW\ ZLWK WKH QDWLRQDO FXOWXUH ZKLFK LV TXLWH UHOHYDQW LQ WKH GRPDLQ RI WKLV WKHVLV� � � � � � � � � � � � � � � �

DQG� WKHUHIRUH� ZLOO EH HODERUDWHG LQ IXUWKHU GHWDLO� )RU LQVWDQFH� WKH VWXG\ E\ �-HRQJ� *UREOHU�� � � � � � � � � � � � � � �

&KDPLNDUD� 	 5XGROSK� &� ������ �DQDO\VHV WKH LPSDFW RI WKH YDULDEOHV RI QDWLRQDO FXOWXUH� � � � � � � � � � � � � �

�+&'� DQG F\EHUVHFXULW\ PDWXULW\ RQ LGHQWLI\LQJ WKH UHODWLRQVKLS ZLWK ULVNLHU F\EHUVHFXULW\� � � � � � � � � � �

EHKDYLRXUV� 7KH UHVHDUFK VXEVWDQWLDWHV WKDW WKHUH LV D VLJQLILFDQW LQIOXHQFH RI WKH FXOWXUDO� � � � � � � � � � � � �

HOHPHQWV RI 3RZHU 'LVWDQFH� /RQJ�WHUP 2ULHQWDWLRQ DQG ,QGLYLGXDOLVP RQ F\EHU PDWXULW\� � � � � � � � � � �

OHYHO �&0/�� LPSO\LQJ WKDW WKH QDWLRQDO FXOWXUH PXVW EH WDNHQ LQWR FRQVLGHUDWLRQ ZKHQ� � � � � � � � � � � � �

GHULYLQJ�IUDPHZRUNV�DQG�UHJXODWLRQV�ZLWKLQ�F\EHUVHFXULW\�JURZWK��

$SSOLFDWLRQ RI +&' LQGLFDWHV WKDW VKRUW�WHUP RULHQWDWLRQ LV UHODWHG WR ORZHU &0/ VLQFH� � � � � � � � � � � � �

LQGLYLGXDOV RIWHQ QHJOHFW WR SD\ DWWHQWLRQ WR WKHLU ORQJ�WHUP VHFXULW\ SUHIHUHQFHV ZKLFK PD\� � � � � � � � � � � � �

GHHP ZHDNHU LQLWLDO VHFXULW\ VWUHQJWK� +LJK LQGLYLGXDOLVP LQGH[ LV DVVRFLDWHG ZLWK VWURQJHU� � � � � � � � � � � �

&0/ VLQFH VRFLHWLHV RI FXOWXUHV VWURQJ LQ WKLV GLPHQVLRQ SULRULWLVH VHFXUH DQG SULYDWH RQOLQH� � � � � � � � � � � � � �

LGHQWLW\� 0RUHRYHU� ORZ SRZHU GLVWDQFH LV DOVR UHODWHG WR KLJKHU &0/� EHFDXVH FXOWXUHV ZLWK� � � � � � � � � � � � � �

KLJK SRZHU GLVWDQFH� LQ FRQWUDVW� DUH XVXDOO\ PRUH GHSHQGHQW RQ DXWKRULWLHV DFWLRQV� WKHUHIRUH� � � � � � � � � � � � �

DUH QRW IXOO\ DZDUH RI WKH ULVNV RQ WKHLU RZQ� 7KH LPSOLFDWLRQ RI +&' RQ &0/ RYHUDOO� � � � � � � � � � � � � � � � �

VLJQLILHV VWURQJ OHYHOV RI F\EHU PDWXULW\ LQ 6ZHGHQ VLQFH LW KDV D TXLWH ORZ SRZHU GLVWDQFH�� � � � � � � � � � � � � � � �

KLJK LQGLYLGXDOLVP DQG UHODWLYHO\ VWURQJ ORQJ�WHUP RULHQWDWLRQ GLPHQVLRQV �+RIVWHGH ,QVLJKWV�� � � � � � � � � �

������ +LJK &0/ PD\ H[SODLQ VRPHZKDW OHVV VWULFW GLJLWDO SROLFLHV VXSSRUWHG E\ WKH KLJKHU� � � � � � � � � � � � � �

WUXVW�LQ�GLJLWDO�PDWXULW\��

7UDQVLWLRQLQJ IURP QDWLRQDO WR RUJDQLVDWLRQ GLPHQVLRQ� D NH\ FRPSRQHQW WR FRQVLGHU ZKHQ� � � � � � � � � � � �

PHDVXULQJ GLJLWDO PDWXULW\ RI DQ RUJDQLVDWLRQ LV OHYHUDJLQJ WKH %6,00� ZKLFK ZLOO DOVR� � � � � � � � � � � � �

IXUWKHU H[SDQG WKH PDLQWHQDQFH RI ,6$� %6,00 �%XLOGLQJ 6HFXULW\ LQ 0DWXULW\ 0RGHO� LV D� � � � � � � � � � � � � �

VHFXULW\ PDWXULW\ PRGHO ZKLFK RUJDQLVHV WKH LQLWLDWLYHV IRU HVWLPDWLQJ WKH OHYHO RI PDWXULW\� � � � � � � � � � � � �

DQG UHFRPPHQGLQJ SUDFWLVHV IRU WKH GHYHORSPHQW RI VHFXULW\ LQ DQ RUJDQLVDWLRQ ��%6,00�� � � � � � � � � � � �

����� �� ,W LQFOXGHV VHYHUDO FDWHJRULHV � JRYHUQDQFH� LQWHOOLJHQFH� DUFKLWHFWXUH DQDO\VLV� DQG� � � � � � � � � � �

GHSOR\PHQW� ZLWK WKH ILUVW EHLQJ PRVW VDOLHQW IRU WKH SXUSRVHV RI WKLV WKHVLV� 7KH JRYHUQDQFH� � � � � � � � � � � � � � �

GRPDLQ KLJKOLJKWV VXFK DFWLYLWLHV DV DZDUHQHVV WUDLQLQJ� WUDQVODWLRQ RI FRPSOLDQFH QHHGV� DQG� � � � � � � � � � � �

VHFXULW\ OHDGHUVKLS FRPPXQLFDWLRQ� 2QH RI WKH FULWLFDO HOHPHQWV RI %6,00 PHWULFV LQ WHUPV� � � � � � � � � � � � �

RI LQIRUPDWLRQ VHFXULW\ DZDUHQHVV LV WKH QRWDWLRQ RI VDWHOOLWHV >60���� ��@� 6DWHOOLWH LV D JURXS� � � � � � � � � � � � � � �

���

�



�

RI SHRSOH ZLWK D KLJK�VHFXULW\ DZDUHQHVV ZKLFK DVVLVWV LQ VKDSLQJ D QHWZRUN ZKLFK DFFHOHUDWHV� � � � � � � � � � � � � �

WKH DEVRUSWLRQ RI VHFXULW\ NQRZOHGJH ZLWKLQ WKH RUJDQLVDWLRQ� 6DWHOOLWHV FDQ EH FKRVHQ GXULQJ� � � � � � � � � � � � �

WUDLQLQJ RU YROXQWHHULQJ DFWLYLWLHV� 6WURQJ VDWHOOLWHV VLJQDO KLJK PDWXULW\ DQG VWURQJ� � � � � � � � � � �

LQWHUGHSDUWPHQWDO OLQNV RI DZDUHQHVV� ZKLOH GLJLWDO DGYDQFHPHQW QRUPDOO\ HQKDQFHV WKH� � � � � � � � � �

VWUHQJWK RI VDWHOOLWHV� 7KH SUHVHQFH RI VDWHOOLWHV LQGLFDWHV DQG UHIHUV WR KLJK OHYHOV RI ,6$ DQG� � � � � � � � � � � � � � � �

ZLOO EH WDNHQ LQWR DFFRXQW LQ WKH LQYHVWLJDWLRQ RI WKH RUJDQLVDWLRQDO ,6 FRPSOLDQFH ��%6,00�� � � � � � � � � � � � � �

����� ����

7DNLQJ LQWR FRQVLGHUDWLRQ WKH RYHUDOO GLJLWDO PDWXULW\ RI 6ZHGHQ� VSHFLILF VHFXULW\ PDWXULW\� � � � � � � � � � � �

OHYHOV RI WKH RUJDQLVDWLRQ� WKH VWUHQJWK RI JRYHUQDQFH DFWLYLWLHV� DQG VDWHOOLWHV ZLOO SOD\ D� � � � � � � � � � � � � �

PDMRU�UROH�LQ�HVWLPDWLQJ�WKH�LQWHUGHSDUWPHQWDO�,6$�DQG�FRPSOLDQFH�ZLWK�,6�SUDFWLFHV��

����.H\�&6�,6�*RYHUQDQFH�3ULQFLSOHV���/LQNLQJ�6RFLHWDO�

DQG�7HFKQLFDO�6HJPHQWV�

,Q RUGHU WR SURSHUO\ KLJKOLJKW WKH VXEVHTXHQW VHFWLRQ GHDOLQJ ZLWK DGKHUHQFH WR JRYHUQDQFH� � � � � � � � � � � � �

DQG SROLFLHV DQG FRQQHFW WKH VRFLHWDO DQG FXOWXUDO WKHRU\ ZLWK WHFKQLFDO DVSHFWV� DQ RYHUYLHZ� � � � � � � � � � � � � �

RI UHVHDUFK RQ PRVW SURPLQHQW JRYHUQDQFH HOHPHQWV LV SURYLGHG LQ WKH IROORZLQJ SDUDJUDSKV�� � � � � � � � � � � � �

$ VXPPDU\ RI WKH JRYHUQDQFH IDFWRUV ZLOO IXUWKHU DOORZ HYDOXDWLQJ WKH YLDELOLW\ RI DQ� � � � � � � � � � � � � �

RUJDQLVDWLRQ
V�&6�SROLF\�DQG�DWWLWXGH�WR�,6$�RI�WKH�HPSOR\HHV��

�

,QVWLWXWLRQV DQG JRYHUQPHQWV DUH XQGHUWDNLQJ YDULRXV F\EHUVHFXULW\ LQLWLDWLYHV� LQFOXGLQJ� � � � � � � � �

VWDQGDUGLVDWLRQ� JXLGDQFH� DQG UHJXODWLRQV� LQ RUGHU WR GHDO ZLWK F\EHU WKUHDWV� $FFRUGLQJ WR� � � � � � � � � � � � �

WKH ,62�,(& ����� VWDQGDUG �,QWHUQDWLRQDO 2UJDQLVDWLRQ IRU 6WDQGDUGL]DWLRQ DQG ,QWHUQDWLRQDO� � � � � � � � � �

(OHFWURWHFKQLFDO &RPPLVVLRQ�� ,7 JRYHUQDQFH LV VWDWHG DV ³WKH V\VWHP E\ ZKLFK DQ� � � � � � � � � � � �

RUJDQLVDWLRQ GLUHFWV DQG FRQWUROV VHFXULW\ JRYHUQDQFH� VSHFLILHV WKH DFFRXQWDELOLW\ IUDPHZRUN� � � � � � � � � �

DQG SURYLGHV RYHUVLJKW WR HQVXUH WKDW ULVNV DUH DGHTXDWHO\ PLWLJDWHG� ZKLOH PDQDJHPHQW� � � � � � � � � � � �

HQVXUHV WKDW FRQWUROV DUH LPSOHPHQWHG WR PLWLJDWH ULVNV´� 6HFXULW\ SURIHVVLRQDOV DUH FKDOOHQJHG� � � � � � � � � � � �

ZLWK JRYHUQLQJ DQG PDLQWDLQLQJ F\EHU DUUDQJHPHQWV� *XLGDQFH SULQFLSOHV DUH FUXFLDO LQ� � � � � � � � � � �

H[KLELWLQJ WKH F\EHUVHFXULW\ YDOXH IRU D FRPSDQ\ DQG SOD\ D FUXFLDO UROH LQ EDODQFLQJ WKH ULVNV� � � � � � � � � � � � � � � �

���

�



�

�%LQZDO� ����� �� Ƚ7KHVH SULQFLSOHV HQFRPSDVV WKH IRXQGDWLRQ IRU F\EHUVHFXULW\ DV DQ HVVHQWLDO� a � � � � � � � � � �

FRPSRQHQW�RI�LQIRUPDWLRQ�VDIHW\���

�

3ULQFLSOH����(VWLPDWLQJ�WKH�SRWHQWLDO�HIIHFW�RI�WKH�F\EHUFULPH�

7KH QRWDWLRQ RI F\EHUVHFXULW\ LV RIWHQ XWLOL]HG LQ WKH FRQWH[W RI WKH HIIHFWV RI F\EHUZDUIDUH� ,Q� � � � � � � � � � � � � � � �

RUGHU WR HIILFLHQWO\ VWXG\ WKH OHYHOV RI ULVN DQG LPSDFWV RQ WKH RUJDQLVDWLRQ� LQ�GHSWK� � � � � � � � � � � � � �

LQIRUPDWLRQ�RQ�WKH�GDPDJH�RQ�HQG�XVHUV�VKDOO�EH�REWDLQHG��

�

3ULQFLSOH����(YDOXDWLRQ�RI�RUJDQLVDWLRQDO�DQG�SHUVRQDO�FXOWXUH�DQG�WKH�F\EHU�EHKDYLRXU�

SDWWHUQV�

'HVSLWH WKH UHLQIRUFHPHQWV RI SUHYHQWLYH SURFHGXUHV LQ LQIRUPDWLRQ LQIUDVWUXFWXUHV� KXPDQ� � � � � � � � � �

IDFW SUHYDLOV DV WKH NH\ WKUHDW WR F\EHUVHFXULW\� 6LWXDWLRQDO DQG EHKDYLRXUDO SDWWHUQV VKDOO EH� � � � � � � � � � � � � �

FRQVLGHUHG ��'UHLEHOELV� ������ �,Q DFFRUGDQFH ZLWK WKH JURZLQJ OLWHUDWXUH HPSKDVLVLQJ WKH� � � � � � � � � � �

LPSRUWDQFH RI FRQVFLHQWLRXVQHVV SUHGLFWLYH WR F\EHUVHFXULW\ EHKDYLRXU� WKH VWXG\ VXSSRUWV WKH� � � � � � � � � � �

DVVXPSWLRQ RI SHUVRQDOLW\ EHLQJ HVVHQWLDO LQ UHODWLRQVKLS WR F\EHUVHFXULW\ EHKDYLRXU SDWWHUQV� � � � � � � � � � �

�6KDSSLH� 'DZVRQ 	 'HEE� ������ 3HRSOH RIWHQ EHKDYH QRW DOLJQHG ZLWK WKHLU LQLWLDO� � � � � � � � � � � � �

LQWHQWLRQV� WKHUHIRUH LW LV QRW VXUSULVLQJ WKDW PDQ\ VWLOO YLRODWH VHFXULW\ SUDFWLVHV ��$M]HQ�� � � � � � � � � � � � �

%URZQ� 	 &DUYDMDO� ������ 7UDGLWLRQDO SHUVRQDOLW\ DVVHVVPHQWV FDQ EH OHYHUDJHG DV D WRRO� � � � � � � � � � � � �

VFUHHQLQJ WKH HPSOR\HHV IRU WKH OLNHOLKRRG RI H[SHFWHG F\EHU EHKDYLRXU� %DVHG RQ WKH� � � � � � � � � � � � �

GLYHUVLW\ RI WKH VSHFWUXP RI HPSOR\HH SHUVRQDOLWLHV� YDULRXV WUDLQLQJ SURJUDPV VKDOO EH� � � � � � � � � � � �

GHYHORSHG� 7KHVH PHDVXUHV FRQYH\ D SRWHQWLDO WR GHFUHDVH WKH LQVLGH WKUHDWV� �*RYHUQDQFH� � � � � � � � � � � �

SULQFLSOHV DFFRXQW IRU FXOWXUDO DQG LQGLYLGXDO IDFWRUV LQWHJUDWLQJ WKRVH LQWR WDFWLFDO VHFXULW\� � � � � � � � � � � �

LQLWLDWLYHV��

�

3ULQFLSOH����,GHQWLILFDWLRQ�RI�WKH�FRQWH[W�DQG�ULVN�DYHUVLRQ�OHYHO�

([SHFWHG UHWXUQ DQG WROHUDQFH WR ULVNV DUH SLYRWDO LQ LGHQWLI\LQJ WKH DGRSWLRQ RI WKH� � � � � � � � � � � � � �

F\EHUVHFXULW\ VWUDWHJLHV� 7KHVH GHILQLWLRQV KDYH WR EH DGRSWHG E\ DOO RUJDQLVDWLRQDO� � � � � � � � � � �

GHSDUWPHQWV� )XUWKHUPRUH� FRVW�EHQHILW� LQYHVWPHQWV� YDOXHV FRQVLGHUDWLRQV VKDOO EH WDNHQ LQ� � � � � � � � � �

UHODWLRQ�WR�F\EHUVHFXULW\�� �.UL]������� ���

�

�

���

�



�

3ULQFLSOH����,QVWLWXWH�D�VHW�RI�JRYHUQDQFH�PHDVXUHV�

&\EHUVHFXULW\ JRYHUQDQFH SURYLGHV D FOHDU YHFWRU RI GHYHORSPHQW DV ZHOO DV OLPLWDWLRQV�� � � � � � � � � � � �

DGMXVWLQJ�IRU�WKH�WUDQVIRUPLQJ�REMHFWLYHV�RI�WKH�HQWHUSULVH��� �.UL]���������

�

3ULQFLSOH����$VVXUDQFH�DQG�REMHFWLYHV�LGHQWLILFDWLRQ�

$VVXUDQFH LQIHUV WKH GHSOR\LQJ HIILFLHQW FRXQWHUPHDVXUHV DQG HQVXULQJ FRPSOLDQFH ZLWK WKH� � � � � � � � � � �

UHOHYDQW�VWDQGDUGV�DQG�SODXVLEOH�REMHFWLYHV� ��'1:�*/���������

�

3ULQFLSOH����(YROYLQJ�F\EHUVHFXULW\�V\VWHPV�

&\EHUFULPH LV WDUJHWLQJ WKH ZHDNHVW SRLQW RI WKH RUJDQLVDWLRQDO V\VWHP� 2SWLPL]HG� � � � � � � � � � �

F\EHUVHFXULW\ LPSOLHV FRPSUHKHQVLRQ RI WKH LQWHUGHSHQGHQFLHV RI WKH HOHPHQWV DQG WKH� � � � � � � � � � �

G\QDPLF�SHUIRUPDQFH�RI�JRYHUQDQFH�DQG�PDQDJHPHQW�� �.UL]���������

�

0RVW FRPSDQLHV SRVVHVV D VXIILFLHQW VHW RI VHFXULW\ UHJXODWLRQV SHUWDLQLQJ WR WKHLU DWWLWXGH WR� � � � � � � � � � � � � �

LQIRUPDWLRQ VHFXULW\� 1HYHUWKHOHVV� WKH GLIIXVLRQV RI WKH SROLFLHV VLJQHG E\ VHQLRU� � � � � � � � � � �

PDQDJHPHQW WKURXJKRXW WKH RUJDQLVDWLRQ RIWHQ HQJHQGHU JRYHUQDQFH FKDOOHQJHV� 3UHYLRXV� � � � � � � � �

OLWHUDWXUH UHVHDUFK VXJJHVWV WKDW RQH RI VXFK FUXFLDO FKDOOHQJHV PD\ EH WKH IDFW RI YDU\LQJ� � � � � � � � � � � � � � �

OHYHOV RI ,6$ EHWZHHQ GLIIHUHQW RUJDQLVDWLRQDO GHSDUWPHQWV� UHQGHULQJ V\VWHPDWLF PLVPDWFKHV�� � � � � � � � � �

,QYHVWLJDWLQJ DQG DQDO\VLQJ WKRVH LV HVVHQWLDO IRU DQ HIIHFWLYH F\EHUVHFXULW\ SHUIRUPDQFH� ,Q� � � � � � � � � � � �

WKH PRGHUQ HQYLURQPHQW ZKLFK SUROLIHUDWHV ZLWK QRYHO VRSKLVWLFDWHG WKUHDWV� WKH HQWHUSULVHV� � � � � � � � � � �

RIWHQ IDFH GLIILFXOWLHV ZLWK F\EHUVHFXULW\ JRYHUQDQFH UHLQIRUFHPHQWV� 'LYHUVH RUJDQLVDWLRQDO� � � � � � � � �

DVVHVVPHQWV DUH XVHG LQ WKH DUHD� &\EHU 5HVLOLHQFH 5HYLHZV �&55V�� ,QIRUPDWLRQ 6HFXULW\� � � � � � � � � � � �

&RQWLQXRXV 0RQLWRULQJ $VVHVVPHQWV �,6&0V�� ([WHUQDO 'HSHQGHQFLHV 0DQDJHPHQW �('0�� � � � � � � �

$VVHVVPHQWV� :LWK UHJDUG WR &6 JRYHUQDQFH� WKH H[LVWLQJ UHVHDUFK KDV GHPRQVWUDWHG WKDW WKH� � � � � � � � � � � � �

PDMRULW\ RI WKH RUJDQLVDWLRQV DUH FRPPRQO\ EHZLOGHUHG ZLWK WKH IROORZLQJ FRPSOH[LWLHV� � � � � � � � � � �

� �6ZLQWRQ����������

�� &\EHUVHFXULW\ 6WUDWHJ\ DQG 9LVLRQ �� ZKLFK UHIHU WR LGHQWLI\LQJ QHHGV� .3,V� VFRSH DQG� � � � � � � � � � � �

FRQWLQXLW\�RI�&6�SUDFWLVHV��

�� 6WDQGDUGL]DWLRQ LV DQRWKHU FRPSOH[LW\ UHODWHG WR HVWDEOLVKLQJ UHSHWLWLYH WDVNV WR HQVXUH� � � � � � � � � � �

FRQVLVWHQF\��

���

�



�

�� 0RUHRYHU� &6 JRYHUQDQFH DOVR KDV WR EH �DFFRXQWDEOH �± FRPSOLHG WKURXJKRXW DOO� � � � � � � � � � � � �

OHYHOV RI WKH RUJDQLVDWLRQ� 7KH 1DWLRQDO ,QVWLWXWH RI 6WDQGDUGV DQG 7HFKQRORJ\ �1,67�� � � � � � � � � � � �

5LVN 0DQDJHPHQW )UDPHZRUN �50)� LV DGYRFDWLQJ IRU WKH HQIRUFHPHQW RI VDIHW\ LQWR� � � � � � � � � � � �

,6 YLD V\VWHP GHYHORSPHQW OLIH F\FOH �6'/&�� '\QDPLF PRQLWRULQJ LV SHUIRUPHG WR� � � � � � � � � � � �

IDFLOLWDWH�RSHUDWLRQV�DQG�VLWXDWLRQDO�DZDUHQHVV��

�� 6XSSRUWLYH OHDGHUVKLS HQJDJLQJ WKH HQWLUH HQWHUSULVH DQG LQFRUSRUDWLQJ KLJK�OHYHO� � � � � � � � �

VWDQGDUGV LV DQRWKHU YLWDO HOHPHQW� $FFRUGLQJ WR ,62����� VHFWLRQ �� WKH NH\ SLOODUV RI� � � � � � � � � � � � � �

SODXVLEOH OHDGHUVKLS IHDWXUHV IRU RXWVWDQGLQJ F\EHUVHFXULW\ JRYHUQDQFH LQFOXGH� � � � � � � �

HQVXULQJ WKH LQWHJUDWLRQ RI WKH UHTXLUHPHQWV DQG UHVRXUFHV LQWR WKH RUJDQLVDWLRQDO� � � � � � � � � � �

SURFHVVHV� FRPPXQLFDWLQJ WKH JRDOV DQG VLJQLILFDQFH RI HIILFLHQW ,6 VDIHW\� VXSSRUWLQJ� � � � � � � � � � �

HPSOR\HH FRQWULEXWLRQV DQG SURPRWLQJ G\QDPLF XSGDWHV� &\EHUVHFXULW\ SROLF\ VKDOO EH� � � � � � � � � �

DOLJQHG ZLWK RUJDQLVDWLRQDO SXUSRVH� DYDLODEOH LQ D GRFXPHQWHG IRUP WR VWDNHKROGHUV�� � � � � � � � � � �

HVWDEOLVKHG ZLWKLQ IUDPHZRUNV� FRPPXQLFDWHG RQ DOO OHYHOV RI WKH RUJDQLVDWLRQ�� � � � � � � � � �

/HDGHUVKLS SOD\V WKH SLYRWDO UROH LV GLIIXVLRQ DQG DEVRUSWLRQ RI ,6$ WKURXJKRXW� � � � � � � � � � � �

GLIIHUHQW�RUJDQLVDWLRQDO�OHYHOV�� �,606���������

�� $YDLODELOLW\ RI UHOHYDQW UHVRXUFHV LV UHTXLUHG WR PHHW F\EHUVHFXULW\ JRYHUQDQFH� � � � � � � � � �

FRPSOLDQFH ZLWK SULRULWLVHG DOORFDWLRQ DQG IXQGLQJV IRU WUDLQLQJ DQG WRROV � �6ZLQWRQ�� � � � � � � � � � �

���� ����

7KH DERYH�GHVFULEHG SULQFLSOHV RXWOLQH WKH JHQHUDO IRXQGDWLRQV RI &6�,6 JRYHUQDQFH ZKLFK� LQ� � � � � � � � � � � �

WXUQ� FDQ JXLGH WKH UHDGHU LQ WKH FRPSUHKHQVLRQ RI SHUVRQQHO EHKDYLRXU LQ WHUPV RI ,6� � � � � � � � � � � � � � �

FRPSOLDQFH� 7KH JRYHUQDQFH DFWLYLWLHV PD\ KLJKOLJKW WKH ULVNV RI SDURFKLDOLVP HPHUJHQFH DQG� � � � � � � � � � � �

UHFRPPHQG ZD\V RI GHDOLQJ ZLWK WKRVH� ZKLFK LV H[SHFWHG WR EH VWUHVVHG LQ WKH DQDO\VLV RI� � � � � � � � � � � � � � � �

HPSOR\HH EHKDYLRXU SDWWHUQV� 7KH LVVXH RI D UDWKHU QDUURZ FRUSRUDWH SHUVSHFWLYH UHPDLQV� � � � � � � � � � � �

VDOLHQW OLPLWLQJ LQWHUGHSDUWPHQWDO ,6$� 7KH JRYHUQDQFH SULQFLSOHV ZLOO EH UHIHUUHG WR DQG VHUYH� � � � � � � � � � � � �

DV�DQ�RXWOLQH�IRU�DQDO\VLQJ�WKH�WHFKQLFDO�DQG�QRQ�WHFKQLFDO�HPSOR\HHV�DWWLWXGHV�WR�,6�

� �

���

�



�

��0HWKRGRORJ\�

%ULHIO\� WKLV FKDSWHU LV SUHVHQWLQJ WKH ZD\ LQ ZKLFK WKH WKHVLV KDV EHHQ FDUULHG RXW� 'XH WR� � � � � � � � � � � � � � � � �

H[WHUQDO FRQVWUDLQWV� FRQYHQLHQFH VDPSOLQJ ZDV SHUIRUPHG DQG YDULHG TXDOLW\ GDWD IURP� � � � � � � � � � �

6ZHGLVK UHVSRQGHQWV ZDV REWDLQHG� 7KLV FKDSWHU FRPPHQWV RQ WKH FKRLFH RI UHVSRQGHQWV�� � � � � � � � � � � �

SD\LQJ DWWHQWLRQ WR D VWLJPD RI QRQ�,7 SHUVRQQHO IDLOLQJ WR EHOLHYH WKH\ FDQ FRQWULEXWH WR WKH� � � � � � � � � � � � � � � �

VHFXULW\ GLVFXVVLRQ� 7KLV FKDSWHU JXLGHV WKH UHDGHU WKURXJK JUDGXDO GHFLVLRQ�PDNLQJ RI WKH� � � � � � � � � � � �

DXWKRUV UHJDUGLQJ DOO LQIRUPDWLRQ UHOHYDQW WR WKH UHVHDUFK DSSURDFK� 3ULPDU\ GDWD FROOHFWLRQ� � � � � � � � � � � �

PHWKRGV DUH RXWOLQHG� ZLWK D JHQHUDO ZDULQHVV RI WKH IDFW WKDW DQ\ DQG DOO YHUEDO� � � � � � � � � � � � � � �

FRPPXQLFDWLRQ LV VXEMHFWHG WR D TXDOLWDWLYH QDWXUH ZKLFK PD\ LPSDFW LQWHUSUHWDWLRQ� IXHOOHG� � � � � � � � � � � �

E\ WKH DXWKRU¶V SUHFRQFHLYHG QRWLRQV� 6HFRQGDU\ GDWD VHUYHG DV D ZD\ WR IDPLOLDUL]H RQHVHOI� � � � � � � � � � � � � �

ZLWK WKH WRSLF DW KDQG� &UHGLELOLW\� WUDQVIHUDELOLW\� GHSHQGDELOLW\� DQG FRQILUPDELOLW\ RI WKH� � � � � � � � � � � �

UHVHDUFK ZHUH DQDO\VHG� *LYHQ WKH FRQVWUDLQWV RI LQIRUPDWLRQ JDWKHULQJ GXULQJ WKH SDQGHPLF�� � � � � � � � � � � �

SULPDU\ UHVHDUFK KDG WR EH UHDGMXVWHG WR HQVXUH WKH YDOLGLW\ DQG TXDOLW\ RI GDWD� &RQVHTXHQWO\�� � � � � � � � � � � � � � �

SULPDU\ UHVHDUFK KDV EHHQ FDUULHG RXW WKURXJK OHQJWK\ VHPL�VWUXFWXUHG LQWHUYLHZV� ZKLFK� � � � � � � � � � �

DGGUHVV DUHDV RI LQWHUHVW RXWOLQHG LQ �&KDSWHU �� 'DWD FROOHFWLRQ DQG SURFHVV KDV EHHQ� � � � � � � � � � � � � �

VXPPDUL]HG� DQG OLPLWDWLRQV RI WKLV DSSURDFK �D TXDOLWDWLYH VWXG\� KDYH EHHQ DGGUHVVHG WR� � � � � � � � � � � � �

SURYH WKDW WKH DXWKRUV DUH DZDUH RI WKH FRQVWUDLQWV RI WKLV PHWKRG� KLJKOLJKWLQJ VXEMHFWLYLW\�� � � � � � � � � � � � � �

UHSOLFDWLRQ SUREOHPV� JHQHUDOL]DWLRQ SUREOHPV� DQG ODFN RI WUDQVSDUHQF\� /DVWO\� WKH DXWKRUV� � � � � � � � � � �

SURYLGH D VKRUW VHFWLRQ WR RXWOLQH WKH LPSDFW WKDW WKH QRYHO FRURQDYLUXV RXWEUHDN KDG RQ WKH� � � � � � � � � � � � � � � �

VWUDLQHG FRPPXQLFDWLRQ DQG FRQVHTXHQWO\ UHGXFHG WKH DYDLODELOLW\ RI NQRZOHGJH OHDGV DQG� � � � � � � � � � �

VXEVHTXHQW�UHVSRQVH�UDWHV��

����5HVHDUFK�$SSURDFK��*HQHUDO�,QIRUPDWLRQ�

:LWK UHJDUGV WR WKH SUHYLRXV FKDSWHU� LW EHFRPHV DSSDUHQW WKDW WKH VWXGLHG UHVHDUFK DUHD� � � � � � � � � � � � � �

FDQQRW DGHTXDWHO\ EH DGGUHVVHG WKURXJK TXDQWLWDWLYH PHDQV XQOHVV LW LV D PDWWHU RI� � � � � � � � � � � � �

���

�



�

XQGHUVWDQGLQJ WKH SUHYDOHQFH RI EHKDYLRXUV RU DWWLWXGHV WKURXJK VWDWLVWLFDO PHWKRGV� +RZHYHU�� � � � � � � � � � �

WKDW DSSURDFK GRHV QRW VROYH WKH XQGHUO\LQJ TXHVWLRQV UHJDUGLQJ WKH QDWXUH RI WKH UHODWLRQVKLSV� � � � � � � � � � � � � �

RI WKH SUHYLRXVO\ KLJKOLJKWHG VRFLR�WHFKQLFDO SUREOHP� 7KHUHIRUH� D TXDOLWDWLYH DSSURDFK KDG� � � � � � � � � � �

WR�EH�DGRSWHG��

$ FDVH VWXG\ ZDV IRXQG WR EH WKH PRVW RSWLPDO IRUPDW� DV LW DOORZV IRU D TXDOLWDWLYH DSSURDFK�� � � � � � � � � � � � � � � � � �

%U\PDQ DQG %HOO FODLP WKDW ³ZKDW GLVWLQJXLVKHV D FDVH VWXG\ IURP RWKHU UHVHDUFK GHVLJQV LV� � � � � � � � � � � � � � �

WKH IRFXV RQ D ERXQGHG VLWXDWLRQ RU V\VWHP� DQ HQWLW\ ZLWK D SXUSRVH DQG IXQFWLRQLQJ SDUWV´� � � � � � � � � � � � � � � �

������ S����� ZKLFK LV LGHDO JLYHQ RXU LQWHUHVWV LQ XQGHUVWDQGLQJ WKH QDWXUH RI RUJDQL]DWLRQDO� � � � � � � � � � � � � �

FXOWXUH DQG ,6 FRPSOLDQFH LQ 6ZHGHQ� )XUWKHUPRUH� %U\PDQ DQG %HOO ������ UHDVRQ WKDW� � � � � � � � � � � � �

TXDOLWDWLYH VWXGLHV UHTXLUH JUHDWHU LQWHOOHFWXDO IOH[LELOLW\ GXH WR WKH LQKHUHQW IDFW WKDW� � � � � � � � � � � �

VHQVHPDNLQJ GHSHQGV RQ WKH XQGHUVWDQGLQJ RI WKH WRSLF DW KDQG DQG WKH JHQHUDO FUHDWLYLW\ LQ� � � � � � � � � � � � � � �

LQWHUSUHWDWLRQ WR UHDFK DSSURSULDWH FRQFOXVLRQV� 1HHGOHVV WR VD\� RQFH DJDLQ WKDW LV KLJKO\� � � � � � � � � � � � �

DSSURSULDWH DV LW DOORZV XV WR H[SORUH WKH GDWD WKURXJK DQ LQWHUSUHWDWLYH� KHUPHQHXWLF� � � � � � � � � � � � �

SDUDGLJP��

7KH GHFLVLRQ WR DGRSW D TXDOLWDWLYH DSSURDFK� KRZHYHU� UHTXLUHV FHUWDLQ DVVXPSWLRQV WR EH� � � � � � � � � � � � �

PDGH� HVSHFLDOO\ UHJDUGLQJ WKH QDWXUH RI WUXWK� 7KLV VWXG\ UHVWV RQ WKH DXWKRUV¶ DFFHSWDQFH RI� � � � � � � � � � � � � � �

WKH LQWHUSUHWLYH SDUDGLJP DOVR NQRZQ DV LQWHUSUHWLYLVP� WKHUHIRUH� LW LV DVVXPHG WKDW WKH ZRUOG� � � � � � � � � � � � � �

LV VRFLDOO\ FRQVWUXFWHG E\ LQWHUDFWLRQ RI LQGLYLGXDOV ZLWK WKHLU ZRUOG DQG UHDOLW\ �%U\PDQ 	� � � � � � � � � � � � � �

%HOO� ����� S����� ,Q WKH DEVHQFH RI D EHWWHU DOWHUQDWLYH� RXU UHVSRQGHQWV
 ZRUGV DUH IRU WKH� � � � � � � � � � � � � � � �

PRVW SDUW DVVXPHG WR UHSUHVHQW WKH WUXWK� DQG FRQVHTXHQWO\� WKH YDOXH RI WKH FRQFOXVLRQV ZLOO� � � � � � � � � � � � � � �

EH�GHSHQGHQW�RQ�WKLV�DVVXPSWLRQ��

������5HVHDUFK�'HVLJQ�

+DYLQJ GHYHORSHG D JUHDWHU XQGHUVWDQGLQJ RI WKH QDWXUH RI WKLV VRFLR�WHFKQLFDO LVVXH� ILQGLQJ D� � � � � � � � � � � � � �

ZD\ WKURXJK ZKLFK WR DGHTXDWHO\ JHW LQVLJKW LQWR WKH YLHZV RI 6ZHGLVK ZRUNHUV ZDV QHHGHG�� � � � � � � � � � � � � � �

7KHUHIRUH��D�TXHVWLRQ�ZDV�EURXJKW�XS��ZKRP�WR�WDON�WR�DQG�ZK\"��

&HUWDLQ DVVXPSWLRQV KDG WR EH PDGH UHJDUGLQJ WKH LQGLYLGXDOV RI LQWHUHVW� ZKR FRXOG� � � � � � � � � � � � �

DGHTXDWHO\ KHOS WKH DXWKRUV WR FRQWULEXWH PHDQLQJIXOO\ WR WKH ILQDO FRQFOXVLRQV RI WKLV WKHVLV�� � � � � � � � � � � � � �

,W LV FUXFLDO WR KLJKOLJKW WKDW WKH VWDWHG SUREOHP UHIHUV WR LVVXHV SHUWDLQLQJ WR WKH UHODWLRQVKLS� � � � � � � � � � � � � � � �

���

�



�

EHWZHHQ SHRSOH DQG ,7 LQIUDVWUXFWXUHV� &RQVHTXHQWO\� LW PDNHV VHQVH WKDW LQGLYLGXDOV IURP� � � � � � � � � � � �

GHSDUWPHQWV UHVSRQVLEOH IRU WKH PDQDJHPHQW RI KXPDQ�,7 LQWHUDFWLRQV DQG LQGLYLGXDOV� � � � � � � � � �

UHVSRQVLEOH IRU WKH ,7 LQIUDVWUXFWXUHV WKHPVHOYHV DUH RI NH\ VLJQLILFDQFH� 6XFK DQ DVVXPSWLRQ� � � � � � � � � � � � �

LV YDOLGDWHG E\ WKH ZRUN RI %DGD� 1XUVH� DQG 6DVVH RQ WKH HIIHFWLYHQHVV RI &6 LQLWLDWLYHV�� � � � � � � � � � � � � � � �

ZKLFK DUJXHV WKDW LQIRUPDWLRQ PDQDJHUV QHHG WR VWUXFWXUH SULQFLSOHV RI ,6 LQ VXFK D ZD\ WR� � � � � � � � � � � � � � � �

FUHDWH�SHUFHLYDEOH�SUDFWLFDOLW\�WR�HQFRXUDJH�EHKDYLRXUDO�FKDQJH����������

&RQVHTXHQWO\� ,7 PDQDJHUV�H[SHUWV� DQG &6�,6 PDQDJHUV�H[SHUWV DUH FHUWDLQO\ LQGLYLGXDOV WKDW� � � � � � � � � �

FDQ KHOS LQ WKH VHQVHPDNLQJ WKLV WKHVLV VHWV RXW WR DFFRPSOLVK� +RZHYHU� WKHUH LV DQ DGGLWLRQDO� � � � � � � � � � � � � � � �

HQWLW\ �² WKH SHRSOH ZKR ZLOO EH VXEMHFWHG WR WKH ,6 SURWRFROV HVWDEOLVKHG E\ WKH &6�,6 DQG ,7� � � � � � � � � � � � � � � � � �

GHSDUWPHQWV RI WKH RUJDQLVDWLRQ� +RZHYHU� GXH WR GDWD JDWKHULQJ OLPLWDWLRQV �JHQHUDO SDUDQRLD� � � � � � � � � � � �

DQG ODFN RI ZLOOLQJ LQIRUPDWLRQ OHDGV� RXWOLQHG LQ IROORZLQJ VHFWLRQV� LW ZDV XOWLPDWHO\� � � � � � � � � � � � �

GHFLGHG QRW WR LQFOXGH WKLV JURXS� 7KLV ZDV EDVHG RQ WKH IDFW WKDW WKH OLWHUDWXUH UHYLHZ SRUWUD\V� � � � � � � � � � � � � � � � �

QRQ�WHFK ZRUNHUV DV GLVLQWHUHVWHG� DQG XOWLPDWHO\ XQDEOH WR FKDQJH WKH RUJDQLVDWLRQDO� � � � � � � � � � �

SDUDGLJPV UHJDUGLQJ &6�,6 SURWRFROV� 7KDW GHFLVLRQ�PDNLQJ SRZHU DQG FRQVHTXHQWO\ DELOLW\� � � � � � � � � �

WR DIIHFW RUJDQLVDWLRQDO FXOWXUH �VXFK DV ,6$� UHVWV LQ WKH KDQGV RI WKH &6�,6 DQG ,7� � � � � � � � � � � � � � � �

GHSDUWPHQWV���

)ROORZLQJ WKLV GHFLVLRQ� WKH SURSHU LQIRUPDWLRQ FROOHFWLRQ PHGLXP ZDV QHHGHG� 2XW RI� � � � � � � � � � � �

QHFHVVLW\ DQG SUDFWLFDOLW\� WKH DXWKRUV RSWHG WR FRQGXFW GLJLWDO VHPL�VWUXFWXUHG LQWHUYLHZV�� � � � � � � � � � �

$FFRUGLQJ WR %U\PDQ DQG %HOO� D VHPL�VWUXFWXUHG LQWHUYLHZ ³���W\SLFDOO\ UHIHUV WR D FRQWH[W LQ� � � � � � � � � � � � � �

ZKLFK WKH LQWHUYLHZHU KDV D VHULHV RI TXHVWLRQV WKDW DUH LQ WKH JHQHUDO IRUP RI DQ LQWHUYLHZ� � � � � � � � � � � � � � � � �

VFKHGXOH EXW LV DEOH WR YDU\ WKH VHTXHQFH RI TXHVWLRQV´ ������� S������ *LYHQ WKH FRPSOH[� � � � � � � � � � � � � � �

QDWXUH RI ,6 FRPSOLDQFH� WKLV VWUXFWXUH LV DSSURSULDWH DV LW DOORZV UHVHDUFKHUV WR SU\ IXUWKHU� � � � � � � � � � � � � � �

LQWR WKH EHOLHIV RI FRQWDFWHG H[SHUWV� VKRXOG DQ LQWHUHVWLQJ WKRXJKW DSSHDU GXULQJ WKH� � � � � � � � � � � � �

LQWHUYLHZV WKHPVHOYHV� $GGLWLRQDOO\� JLYHQ WKH ODQJXDJH FRQVWUDLQWV RI WKH UHVSRQGHQWV DQG WKH� � � � � � � � � � � �

XVDJH RI (QJOLVK DV WKH OLQJXD IUDQFD� WKH LQWHUYLHZHUV FRXOG FODULI\ WKH TXHVWLRQV LI D� � � � � � � � � � � � � � �

ODQJXDJH EDUULHU DSSHDUV� 7KDW LV VXEVWDQWLDOO\ VWHPPHG IURP WKH IDFW WKDW RSHQ�HQGHG� � � � � � � � � � � �

TXHVWLRQV KDYH EHHQ XVHG DV WKH\ UHSUHVHQW WKH EHVW ZD\ WR DYRLG SHUVRQDO ELDV WKDW FRXOG DULVH� � � � � � � � � � � � � � � � �

IURP�NQRZOHGJH�JDLQHG�GXULQJ�WKH�OLWHUDWXUH�UHYLHZ�SURFHVV��%U\PDQ�	�%HOO����������
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������6DPSOLQJ��

'XH WR WKH RXWEUHDN RI &29,'���� WKH VDPSOLQJ XVHG LQ WKLV WKHVLV KDV EHHQ OLPLWHG� \HW� � � � � � � � � � � � � � � �

UHQGHUHG VRPHZKDW TXDOLWDWLYHO\ IOH[LEOH� ,Q WKH LQLWLDO VWDJHV RI WKLV WKHVLV� LW ZDV GHFLGHG WKDW� � � � � � � � � � � � � � �

WKH EHVW PHWKRG WR DGRSW ZRXOG EH WR ZRUN ZLWK D VLQJOH RUJDQLVDWLRQ WR IDFLOLWDWH LQIRUPDWLRQ� � � � � � � � � � � � � � � �

JDWKHULQJ DQG WR HQDEOH SRWHQWLDO IROORZ�XS RSSRUWXQLWLHV� VKRXOG IXUWKHU LQIRUPDWLRQ EH� � � � � � � � � � �

QHHGHG� $FFRUGLQJ WR %U\PDQ DQG %HOO ������� WKLV LV WKH PRVW EDVLF IRUP RI WKH FDVH VWXG\� � � � � � � � � � � � � � � � �

DQG RQH WKDW LV WKH HDVLHVW WR PDQDJH� 'XH WR WKH DXWKRUV¶ SUHYLRXV FRQQHFWLRQV ZLWK H[SHUWV� � � � � � � � � � � � � � � �

LQ WKH ILHOG DW D UHVSHFWDEOH FRQVXOWLQJ FRPSDQ\� D YLDEOH UHVHDUFK FRQWDFW KDV EHHQ� � � � � � � � � � � � � �

HVWDEOLVKHG� ZKR GHPRQVWUDWHG D JUHDW GHVLUH WR DLG WKH DXWKRUV LQ WKHLU WKHVLV ZRUN� 7KLV� � � � � � � � � � � � � � �

UHODWLRQVKLS KDV EHHQ PDLQWDLQHG RYHU D VHULHV RI ZHHNV DQG DSSHDUHG LQFUHDVLQJO\ PRUH� � � � � � � � � � � � �

IUXLWIXO� +RZHYHU� DV WKH LPSDFWV RI &29,'��� KDYH QRW EHHQ DQWLFLSDWHG� WKH RUJDQLVDWLRQ� � � � � � � � � � � � �

LWVHOI HYHQWXDOO\ EHFDPH XQDEOH WR HIILFLHQWO\ SDUWLFLSDWH GXH WR D VSLNH LQ WKH ZRUNORDG� DQG� � � � � � � � � � � � � � �

DOWHUQDWLYH�NQRZOHGJH�VRXUFHV�KDG�WR�EH�VRXJKW�RXW�RQ�IDLUO\�VKRUW�QRWLFH��

&ROG FDOOLQJ QRQ�WHFK LQGLYLGXDOV KDV EHHQ IUXLWOHVV� GXH WR WKH SDUDQRLD UHJDUGLQJ WKH WRSLF�� � � � � � � � � � � � � �

,QLWLDOO\� WKHUH ZDV D GHVLUH WR FRQWDFW FRQYHQWLRQDO ZRUNHUV �QRQ�WHFK�� EXW UHJDUGOHVV RI WKH� � � � � � � � � � � � � �

SHUVXDVLRQ PHWKRGV XVHG� DOPRVW DOO DVLGH IURP D VLQJOH FRQWDFW HYHQWXDOO\ GHFLGHG QRW WR� � � � � � � � � � � � � �

SDUWLFLSDWH� 7KH PRVW FRPPRQ H[FXVH EHLQJ DORQJ WKH OLQHV RI WKH IDFW WKDW ,6$ LV QRW D� � � � � � � � � � � � � � � � �

FRQFHUQ RI WKHLU GHSDUWPHQW� DQG WKDW ,7 GHSDUWPHQWV VKRXOG EH FRQWDFWHG LQVWHDG� ,QGHHG�� � � � � � � � � � � � �

WKHUH DSSHDUV WR EH D FHUWDLQ VWLJPD UHJDUGLQJ WKH GLVFXVVLRQ RI ,QIRUPDWLRQ 6HFXULW\� JLYHQ LWV� � � � � � � � � � � � � � �

VRPHZKDW P\VWHULRXV� EXW SHUFHSWLEO\ LPSRUWDQW QDWXUH� 0RVW ZRUNHUV EHOLHYHG WKH\ ZHUH QRW� � � � � � � � � � � �

LQIRUPHG HQRXJK WR EH DEOH WR WHOO ZKDW WKH\ FDQ VD\ DQG ZKDW WKH\ FDQQRW� &RQVHTXHQWO\� RXW� � � � � � � � � � � � � � � � �

RI WKH QHFHVVLW\ RI WKH VLWXDWLRQ� EXW DOVR VXUSULVLQJO\ GXH WR WKH ORZ EHOLHI RI WKHLU RZQ� � � � � � � � � � � � � � � � �

SRWHQWLDO�WR�FRQWULEXWH��WKLV�FDWHJRU\�RI�NQRZOHGJH�VRXUFHV�KDV�EHHQ�UHPRYHG�IURP�WKLV�WKHVLV��

$OWKRXJK WKHVH XQIRUWXQDWH HYHQWV ZHUH GHYDVWDWLQJ JLYHQ WKH WLPH LQYHVWPHQW LQWR WKH� � � � � � � � � � � �

UHODWLRQVKLS� WKH VLWXDWLRQ DOORZHG WKH DXWKRUV WR UHDFK RXW WR YDULRXV H[SHUWV WR JHW D YDULHG� � � � � � � � � � � � � � � �

TXDOLWDWLYH VDPSOH� 7KH UHVHDUFK IRFXV RI WKLV WKHVLV LV H[SHULHQFHG IRU WKH PRVW SDUW E\ DOO� � � � � � � � � � � � � � � �

FRPSDQLHV ZLWKLQ 6ZHGHQ WR D YDU\LQJ GHJUHH� LQ WKH DEVHQFH RI D VLQJOH DQFKRULQJ FRPSDQ\�� � � � � � � � � � � � � � �

DQG ZLWK OLPLWHG RSWLRQV� WKH DXWKRUV� XQIRUWXQDWHO\� UHOLHG RQ FRQYHQLHQFH VDPSOLQJ LQ WKH� � � � � � � � � � � � �

VHQVH RI VHHNLQJ RXW ³JRRG VDPDULWDQV´ ZKR V\PSDWKL]HG ZLWK WKH LQWHQW RI WKH DXWKRUV �WKH� � � � � � � � � � � � � � �
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�

GDWD JDWKHUHG LV LOOXVWUDWHG LQ WKH WDEOH EHORZ�� )XUWKHUPRUH� %U\PDQ DQG %HOO SRLQW RXW WKDW� � � � � � � � � � � � � � �

WKH HPSKDVLV RI WKH TXDOLWDWLYH VWXGLHV VKRXOG� E\ WKH QDWXUH RI WKH VWXG\ LWVHOI� EH SODFHG RQ� � � � � � � � � � � � � � � � �

WKH TXDOLW\ DQG GLYHUVLW\ RI SHUVSHFWLYHV� DV ZHOO DV KRZ WKH\ EHVW VHUYH WR DQVZHU WKH UHVHDUFK� � � � � � � � � � � � � � � � �

DLPV RI WKH SURMHFW ������� $OWKRXJK D OHVV WKDQ LGHDO VLWXDWLRQ� JLYHQ WKH H[LVWLQJ FRQVWUDLQWV�� � � � � � � � � � � � � � �

LW LV VWLOO EHOLHYHG E\ WKH DXWKRUV WKDW WKH VDPSOHV JDWKHUHG FDQ DQG GR FRQWULEXWH LQ DQVZHULQJ� � � � � � � � � � � � � � � � �

WKH�SURSRVHG�UHVHDUFK�TXHVWLRQ��

7DEOH�$��6XPPDU\�RI�&RQGXFWHG�,QWHUYLHZV�

3VHXGRQ\P�� 5ROH�3RVLWLRQ� 'HSDUWPHQW� 2UJDQLVDWLRQ� /HQJWK RI WKH� � �

,QWHUYLHZ�

,QWHUYLHZ�

'DWH�

3HWUD� &\EHUVHFXULW\�

/HDG�

&6�([SHUW� 0XOWLQDWLRQDO�

&RQVXOWLQJ�)LUP�

���PLQ� ���$SULO������

%HQMDPLQ� &\EHUVHFXULW\�

/HDG�

&6�([SHUW� 0XOWLQDWLRQDO�

&RQVXOWLQJ�)LUP�

���PLQ� ���$SULO������

7\UHOO� )URQW�HQG�

'HYHORSHU�

,7� 'DWDEDVH (QJLQHV� �

6WDUWXS�

���PLQ� ��0D\������

$QJHOD� )UDXG 	 $0/� � �

6SHFLDOLVW�

,7� &RQVXPHU )LQDQFH� �

%DQN�

���PLQ� ��0D\������

&KDUOHV� ,7�6SHFLDOLVW� ,7� )DVW )DVKLRQ� �

0XOWLQDWLRQDO 	� �

7HFK�&RQVXOWDQF\�

���PLQ� ��0D\������

'DUOHQH� ,7�0DQDJHU� ,7� 5HWDLO� ���PLQ� ��0D\������

6WHSKDQ� 6WDUW�XS�&,62� &6�([SHUW� +HDOWK 7HFK� �

6WDUWXS�

���PLQ� ��0D\������

(OOLRW� &6 6HQLRU� �

$GYLVRU�

&6�([SHUW� &\EHUVHFXULW\�

6WDUWXS�

���PLQ� ��0D\������

'DYLG� 5LVN 	� �

&RPSOLDQFH�

&6�([SHUW� 3HUVRQDO )LQDQFH� �

$GYLVRU\�

���PLQ� ��0D\������
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�

&RQVXOWDQW�

*LGHRQ� 6HQLRU %DFNHQG� �

(QJLQHHU�

,7� 2QOLQH�5HWDLO�� ���PLQ� ���0D\������

�

������'DWD�&ROOHFWLRQ�0HWKRG�

��������3ULPDU\�'DWD�

:KHQ LW FRPHV WR TXDOLWDWLYH VWXGLHV� %U\PDQ DQG %HOO ������ HPSKDVL]H WKH SUDFWLFDO� � � � � � � � � � � � �

LPSRUWDQFH RI SULPDU\ UHVHDUFK� +HQFH� WKH PRVW LPSRUWDQW NQRZOHGJH DVVHW RI WKH WKHVLV LV� � � � � � � � � � � � � �

WKH JDWKHUHG UHVSRQVHV IURP WKH LQWHUYLHZV� ZKLFK VHUYH DV WKH SULPDU\ GDWD� 2Q D JHQHUDO� � � � � � � � � � � � � � �

OHYHO� %U\PDQ DQG %HOO ������ DUJXH WKDW SULPDU\ GDWD RIIHUV IUHVK SHUVSHFWLYHV ZKLFK FDQQRW� � � � � � � � � � � � � �

EH RIWHQ DFTXLUHG WKURXJK VHFRQGDU\ UHVHDUFK� DQG PRUH LPSRUWDQWO\� WKH GDWD LWVHOI FDQ EH� � � � � � � � � � � � � �

JDWKHUHG LQ VXFK D PDQQHU WKDW LW FDQ GLUHFWO\ DLG ZLWK DQVZHULQJ SRWHQWLDO UHVHDUFK TXHVWLRQV�� � � � � � � � � � � � � � �

DV RSSRVHG WR DZNZDUGO\ WU\LQJ WR HVWDEOLVK FRQQHFWLRQV LQ VXSSRUW RI WKH SRWHQWLDO WKHVLV�� � � � � � � � � � � � � �

6XFK DQ DSSURDFK LV DUJXHG WR EH HVSHFLDOO\ YDOXDEOH ZKHQ WKH SRLQW RI WKH UHVHDUFK LV WR� � � � � � � � � � � � � � � � �

H[SDQG�RQ�DQ�H[LVWLQJ�NQRZOHGJH�SDUDGLJP�DQG�DLG�LQ�VHQVHPDNLQJ��%U\PDQ�	�%HOO���������

$OWKRXJK D SRWHQWLDOO\ SUREOHPDWLF PHGLXP� H�FRPPXQLFDWLRQ SODWIRUPV OLNH *RRJOH0HHW�� � � � � � � � �

6N\SH DQG =RRP KDYH EHHQ XVHG� $IWHU D UHVSRQGHQW KDV FRQILUPHG WKHLU LQWHQW LQ� � � � � � � � � � � � � �

SDUWLFLSDWLQJ� WKH\ KDYH EHHQ JLYHQ D FKRLFH EHWZHHQ WKH WKUHH PHGLXPV� 2Q WKH GD\ RI WKH� � � � � � � � � � � � � � � �

LQWHUYLHZ� WKH UHVHDUFK SDUWLFLSDQW KDV EHHQ SUHVHQWHG ZLWK WKH TXHVWLRQV LQ $SSHQGL[ $ DQG� � � � � � � � � � � � � �

JLYHQ WKH IUHHGRP WR H[SUHVV WKHPVHOYHV� 7KH LQWHUYLHZHU WUDQVFULEHG WKH UHVSRQVHV DQG� � � � � � � � � � � �

HQJDJHG RQO\ WR HLWKHU KDVWHQ WKH LQWHUYLHZ �WR SUHYHQW YHUEDO WDQJHQWV� RU WR SRWHQWLDOO\� � � � � � � � � � � � � �

FODULI\ WKH TXHVWLRQV LQ WKH HYHQW WKDW WKH QHXWUDO ODQJXDJH ZDV GHHPHG WR EH GLIILFXOW WR� � � � � � � � � � � � � � � �

XQGHUVWDQG�GXH�WR�ODQJXDJH�EDUULHUV���

$FFRUGLQJ WR %U\PDQ DQG %HOO ������� WKH TXHVWLRQV QHHGHG WR EH DSSURSULDWH ZLWK UHJDUGV WR� � � � � � � � � � � � � � �

WKH UHVHDUFK LQWHUHVW DQG KDG WR HQDEOH WKH DXWKRUV WR EH DEOH WR UHIOHFW RQ WKH JDWKHUHG GDWD�� � � � � � � � � � � � � � � � � �

WKURXJK WKH OHQVHV SUHVHQWHG LQ WKHRUHWLFDO IRXQGDWLRQV� &RQVHTXHQWO\� JHQHUDO TXHVWLRQV WKDW� � � � � � � � � � �

GHDOW ZLWK ,6$ KDYH EHHQ VHOHFWHG� DQG IHZ GHSDUWPHQW�VSHFLILF TXHVWLRQV KDYH EHHQ DGDSWHG� � � � � � � � � � � � �
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�

WR EH VXLWDEOH IRU HLWKHU RI WKH WZR GHSDUWPHQWV �&6�,6 RU ,7�� 7KH TXHVWLRQV SUHVHQWHG LQ WKH� � � � � � � � � � � � � � � � �

LQWHUYLHZ ZHUH OLPLWHG WR HLJKW WR HQVXUH WKDW D UHVSRQGHQW ZRXOG EH DEOH WR DGHTXDWHO\� � � � � � � � � � � � � � �

DQVZHU HDFK TXHVWLRQ ZLWKLQ D OLPLWHG WLPH�VSDQ� ,QGHHG� LW ZDV IRXQG WKDW HPSKDVLV RQ� � � � � � � � � � � � � �

VKRUW�WLPH LQYHVWPHQW KDV EHHQ D PDMRU UHDVRQ IRU UHVSRQGHQWV WR FRQILUP WKHLU SDUWLFLSDWLRQ�� � � � � � � � � � � � �

WKRXJK LQ PRVW FDVHV RXU UHVSRQGHQWV ZRXOG GLVFXVV WKH PDWHULDO LQ JUHDWHU GHWDLO�� � � � � � � � � � � � �

&RQVHTXHQWO\� WKH LQWHUYLHZV ZHUH XVXDOO\ WHQ PLQXWHV ORQJHU WKDQ ZKDW ZDV RULJLQDOO\� � � � � � � � � � � �

DQWLFLSDWHG� $OO QDPHV RI RXU UHVSRQGHQWV ZHUH DVVLJQHG UDQGRPO\ WR SUHVHUYH WKHLU� � � � � � � � � � � �

DQRQ\PLW\� DQG RQO\ UHOHYDQW LQIRUPDWLRQ LV SUHVHQWHG WR SURYH WKHLU DELOLW\ WR FRQWULEXWH WR� � � � � � � � � � � � � �

WKH�DLPV�RI�WKLV�WKHVLV��

��������6HFRQGDU\�'DWD�

$FFRUGLQJ WR %U\PDQ DQG %HOO� LQ WKH DEVHQFH RI WKH ILUVW�KDQG H[SHULHQFH ZLWK WKH VXEMHFW� � � � � � � � � � � � � � �

PDWWHU� VHFRQGDU\ GDWD VHUYHV DV DQ H[FHOOHQW ZD\ WR JHQHUDWH D IRXQGDWLRQDO XQGHUVWDQGLQJ� � � � � � � � � � � � �

ZKLFK FDQ EH XVHG IRU SULPDU\�GDWD JDWKHULQJ SXUSRVHV �H�J�� LQWHUYLHZ TXHVWLRQ FKRLFH�� � � � � � � � � � � �

UHVHDUFK GHVLJQ RU VHOHFWLRQ RI LQWHUSUHWLYH IUDPHZRUNV� ������� 7KH UHVHDUFKHUV DUH IDLUO\� � � � � � � � � � � �

QHZ WR WKH WRSLF VSHFLILFV� ZKLFK PHDQW WKDW D ODUJH JHQHUDO OLWHUDWXUH UHYLHZ KDG WR EH GRQH WR� � � � � � � � � � � � � � � � � �

DGHTXDWHO\ GHYHORS WKH DELOLW\ RI WKH UHVHDUFKHUV WR GLVFHUQ ZKDW LV LPSRUWDQW DQG ZKDW LV QRW� � � � � � � � � � � � � � � �

² HYHQWXDOO\ OHDGLQJ WR WKH PDWHULDO SUHVHQWHG LQ �&KDSWHU ��� +RZHYHU� %U\PDQ DQG %HOO� � � � � � � � � � � � � �

H[SODLQ WKDW ZKHQ LW FRPHV WR VHFRQGDU\ GDWD� LW QHHGV WR EH RI D KLJK TXDOLW\ VR DV WR SUHYHQW� � � � � � � � � � � � � � � � � � � �

IDOVH LQLWLDO EHOLHIV ������� ,QGHHG� WKH EHVW PHWKRG� LQ JHQHUDO� LV EHOLHYHG WR EH JDWKHULQJ� � � � � � � � � � � � � � �

LQIRUPDWLRQ IURP UHSXWDEOH VRXUFHV VXFK DV DFDGHPLF MRXUQDOV� SHHU�UHYLHZHG VFLHQWLILF� � � � � � � � � �

DUWLFOHV�RU�HYHQ�XQLYHUVLW\�OHYHO�DFDGHPLF�ZRUN��%U\PDQ�	�%HOO���������

&RQVHTXHQWO\� WKH FKRLFH RI VHFRQGDU\ GDWD KDV EHHQ OLPLWHG WR DFFHSWHG DQG XVHG IUDPHZRUNV� � � � � � � � � � � � � �

DQG SHHU�UHYLHZHG DUWLFOHV DYDLODEOH WKURXJK /XQG 8QLYHUVLW\¶V /8% GDWDEDVH� 7KH FKRLFH RI� � � � � � � � � � � �

IUDPHZRUNV ZDV IOH[LEOH ZLWK UHJDUGV WR SXEOLVKLQJ GDWHV� DV LW ZDV EDVHG SULPDULO\ RQ� � � � � � � � � � � � � �

H[SODQDWRU\ DELOLW\� $FDGHPLF MRXUQDOV RQ ,6$ DQG ,6 FRPSOLDQFH� RQ WKH RWKHU KDQG� ZHUH� � � � � � � � � � � � � �

OLPLWHG WR D SXEOLVKLQJ GDWH ZLWKLQ ��������� WR SUHYHQW WKH DGRSWLRQ RI RXWGDWHG LGHDV WKDW� � � � � � � � � � � � � � �

PD\ KDYH EHHQ GLVSURYHG LQ UHFHQW \HDUV� 7KLV LV JHQHUDOO\ GXH WR WKH UHODWLYHO\ UHFHQW QDWXUH� � � � � � � � � � � � � � � �

RI ,6$ DV DQ DUHD RI DFDGHPLF LQWHUHVW �0F(YR\ 	 .RZDOVNL� ������ 0DMRULW\ RI VHFRQGDU\� � � � � � � � � � � � � � �

GDWD KDV EHHQ VRXUFHG IURP UHSXWDEOH MRXUQDOV VXFK DV ,QIRUPDWLRQ 	 &RPSXWHU 6HFXULW\�� � � � � � � � � � � � �

&RPSXWHUV 	 6HFXULW\� ,((( 6HFXULW\ 	 3ULYDF\� DPRQJ RWKHUV� 7KH NH\ ZDV IRU WKH DUWLFOHV� � � � � � � � � � � � � � �
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�

WR EH SHHU�UHYLHZHG WR HQVXUH WKHRUHWLFDO DQG DFDGHPLF YDOLGLW\� DV XUJHG E\ %U\PDQ 	 %HOO� � � � � � � � � � � � � � �

��������

����(PSLULFDO�'DWD��

7KH FROOHFWLRQ RI HPSLULFDO GDWD� DOO WKLQJV DQG FLUFXPVWDQFHV FRQVLGHUHG� KDV EHHQ IDLUO\� � � � � � � � � � � � �

VWUDLJKWIRUZDUG� PDMRULW\ RI OLPLWDWLRQV KDYH EHHQ GLVFXVVHG LQ SUHYLRXV VHFWLRQV� KRZHYHU�� � � � � � � � � � �

ZKDW KDV WR EH DGGUHVVHG LV WKH QDWXUH RI WKH GDWD LWVHOI DQG WKH IHDVLELOLW\ RI DQDO\VLV� ZKLFK LV� � � � � � � � � � � � � � � � � � �

WKH�SRLQW�RI�WKH�FXUUHQW�VHFWLRQ��

*LYHQ WKH QDWXUH RI WKH UHVHDUFK DV TXDOLWDWLYH VHPL�VWUXFWXUHG LQWHUYLHZV� WKH DXWKRUV KDYH� � � � � � � � � � � � �

EHHQ RIIHUHG D XQLTXH ZD\ WR ORRN LQWR WKH PLQGV RI WKH UHVHDUFK SDUWLFLSDQWV� DQG LQ GRLQJ VR� � � � � � � � � � � � � � � � � �

XQGHUVWDQG ZKHUH WKHLU PLQGV GZHOO RQ WKH SUHVHQWHG LVVXH� ,Q HVVHQFH� WKHLU IRFXV RQ� � � � � � � � � � � � � �

SDUWLFXODU DVSHFWV RI WKH TXHVWLRQV KLJKOLJKW ZKHUH WKHLU SURIHVVLRQDO LQWHUHVWV OLH� DQG ZKDW� � � � � � � � � � � � �

WKH\ FRQVLGHU WR EH UHGXQGDQW� WKXV RIIHULQJ D SHUFHSWLRQ SULVP WKURXJK ZKLFK WR DGGUHVV WKH� � � � � � � � � � � � � � �

XQGHUO\LQJ VHFRQGDU\ UHVHDUFK RQ ZKLFK WKLV WKHVLV KDV EHHQ EDVHG� 7KLV� LQ WXUQ� DOORZV WKH� � � � � � � � � � � � � � �

DXWKRUV WR JDLQ WKH ZD\ WKH H[SHUWV YLHZ WKHLU RZQ UROH ZLWKLQ WKH RUJDQLVDWLRQV DQG FDQ VHUYH� � � � � � � � � � � � � � � � �

DV ERWK D UHIOHFWLRQ RI WKHLU RZQ LQIOXHQFH RQ WKH ZD\ WKLQJV DUH GRQH ZLWKLQ DQ RUJDQLVDWLRQ�� � � � � � � � � � � � � � � � �

ZKLOH DOVR KLJKOLJKWLQJ WKHLU RZQ EHOLHIV UHJDUGLQJ KRZ WKLQJV FRXOG SRWHQWLDOO\ EH�� � � � � � � � � � � �

&RQVHTXHQWO\� DV RXWOLQHG SUHYLRXVO\� WKH LQWHUSUHWLYH SDUDGLJP LV DVVXPHG WR EH WUXH� DQG WKDW� � � � � � � � � � � � � �

WKHVH YLHZV UHSUHVHQW WKH SDUWLFLSDQWV¶ WUXH YLHZV� WKXV JLYLQJ JUDYLW\ WR WKH SRWHQWLDO DQDO\VLV� � � � � � � � � � � � � �

ZLWK UHJDUGV WR WKH SDUWLFLSDQWV¶ EHOLHIV DQG LQIOXHQFH ZLWK UHJDUGV WR RUJDQLVDWLRQDO FXOWXUH�� � � � � � � � � � � � �

+RZHYHU� DV %U\PDQ DQG %HOO SRLQW RXW� WKLV DVVXPSWLRQ UHVWV RQ WKH IDFW WKDW WKH UHVSRQGHQWV� � � � � � � � � � � � � � � �

DUH DEOH WR YHUEDOL]H WKHLU EHOLHIV HIILFLHQWO\ WR RIIHU WKHLU WUXH YLHZ� DV RSSRVHG WR D� � � � � � � � � � � � � � � �

FRQYHQLHQW�UHVSRQVH�OLPLWHG�E\�WKH�UHVSRQGHQWV¶�FRPPDQG�RI�(QJOLVK��

*LYHQ WKH VHPL�VWUXFWXUHG QDWXUH RI WKH LQWHUYLHZ� WKH DXWKRUV KDYH UHFHLYHG XVHIXO PDWHULDO�� � � � � � � � � � � � �

EXW DOVR PDWHULDO WKDW LV UHGXQGDQW WR WKH SXUSRVHV RI WKLV WKHVLV� 7KH PRVW FRPSHOOLQJ� � � � � � � � � � � � � � �

WKRXJKWV IURP HDFK UHVSRQGHQW ZLOO EH XVHG LQ WKH DQDO\VLV VHFWLRQ� DV LW KDV EHHQ IRXQG� � � � � � � � � � � � � � � �

GLIILFXOW�WR�VHSDUDWH�GLVFXVVLQJ�HPSLULFDO�GDWD�IURP�WKH�DFWXDO�DQDO\VLV��
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����9DOLGLW\�DQG�5HOLDELOLW\�

:LWKRXW DSSURSULDWH PHWKRGV� WKH XOWLPDWH ILQGLQJV RI WKH WKHVLV �UHJDUGOHVV RI KRZ� � � � � � � � � � � �

FRPSHOOLQJ WKH\ PD\ EH� FDQQRW EH MXVWLILHG �%U\PDQ 	 %HOO� ������ ,I WKDW LV WKH FDVH� WKHUH� � � � � � � � � � � � � � � � �

DUH VHYHUDO LGHQWLILHG TXDOLWLHV RI VWXGLHV�WKHVHV WKDW LQFUHDVH WKH YDOXH RI DQ\ ELW RI DFDGHPLF� � � � � � � � � � � � � � �

UHVHDUFK E\ HVWDEOLVKLQJ WKH WKHVLV DV YDOLG DQG UHOLDEOH� %U\PDQ DQG %HOO LGHQWLI\ IRXU FUXFLDO� � � � � � � � � � � � � � �

TXDOLWLHV WKDW DLG LQ PDNLQJ VXUH WKDW D WKHVLV FDQ EH UHJDUGHG DV UHOLDEOH DQG YDOLG� QDPHO\�� � � � � � � � � � � � � � � � �

FUHGLELOLW\��WUDQVIHUDELOLW\��GHSHQGDELOLW\�DQG�FRQILUPDELOLW\��������S�������

,Q WHUPV RI FUHGLELOLW\� WKH PDMRU LPSRUWDQFH OLHV LQ HQVXULQJ WKDW D UHSUHVHQWDWLYH VDPSOH KDV� � � � � � � � � � � � � � �

EHHQ REWDLQHG� ,QGHHG� �³VWUHVV RQ PXOWLSOH DFFRXQWV RI VRFLDO UHDOLW\ LV HVSHFLDOO\ HYLGHQW LQ� � � � � � � � � � � � � �

WKH WUXVWZRUWKLQHVV FULWHULRQ RI FUHGLELOLW\´ DFFRUGLQJ WR %U\PDQ DQG %HOO � ����� S������� � � � � � � � � � � � �

&RQVHTXHQWO\� LW LV LPSRUWDQW WR REWDLQ D VDPSOH WKDW FDQ DGHTXDWHO\ EH FRQVLGHUHG WR LOOXVWUDWH� � � � � � � � � � � � � � �

DW OHDVW SDUWLDOO\ WKH UHDOLW\ RI ZKDW LW LV WKDW LV VWXGLHG� 0XOWLSOH LQGLYLGXDOV KDYH EHHQ� � � � � � � � � � � � � � � �

DSSURDFKHG� DQG WKHLU LGHDV� EHOLHIV DQG DWWLWXGHV ZLOO QHHG WR EH FURVV�UHIHUHQFHG LQ RUGHU WR� � � � � � � � � � � � � � �

MXVWLI\ WKH SRWHQWLDO FRQFOXVLRQV WKDW PD\ EH UHDFKHG� $GGLWLRQDOO\� WKH FKRVHQ IUDPHZRUNV� � � � � � � � � � � �

QHHG WR EH RI ORJLFDO FRQVHTXHQFH� 7KHUH LV QR SRLQW LQ DWWHPSWLQJ WR UHFRQFLOH WKH GDWD� ZLWK� � � � � � � � � � � � � � � � �

VRPHWKLQJ WKDW FDQQRW H[SODLQ LW� 7KLV SDUW RI FUHGLELOLW\ KDV EHHQ DGGUHVVHG WKURXJK WKH� � � � � � � � � � � � � �

MXVWLILFDWLRQ�SUHVHQWHG�LQ� �&KDSWHU����

:LWK UHJDUGV WR WUDQVIHUDELOLW\� %U\PDQ DQG %HOO UHDVRQ WKDW LQ TXDOLWDWLYH VWXGLHV� WKH VWXGLHG� � � � � � � � � � � � � �

JURXS QHHGV WR EH DW OHDVW VRPHZKDW GHILQHG� \HW IOH[LEOH HQRXJK WR DOORZ IRU ILQGLQJV WR EH� � � � � � � � � � � � � � � � �

DEOH WR EH DSSOLHG ZLWKLQ GLIIHUHQW PHGLXPV �%U\PDQ 	 %HOO� ������ $V WKH DXWKRUV SXW LW�� � � � � � � � � � � � � � � �

³TXDOLWDWLYH ILQGLQJV WHQG WR EH RULHQWDWHG WR WKH FRQWH[WXDO XQLTXHQHVV DQG VLJQLILFDQFH RI WKH� � � � � � � � � � � � � �

DVSHFW RI WKH VRFLDO ZRUOG EHLQJ VWXGLHG´ ������� S������ 6LPSO\ SXW� WKH QDWXUH RI WKH WKHVLV� � � � � � � � � � � � � � � �

QHHGV WR EH IOH[LEOH HQRXJK WR DOORZ IRU SRWHQWLDO ILQGLQJV WR EH UHDVRQDEO\ H[WUDSRODWHG WR� � � � � � � � � � � � � � �

HQWLWLHV DVLGH IURP WKRVH VSHFLILFV WKDW KDYH EHHQ VWXGLHG� *LYHQ WKH VHQVHPDNLQJ SXUSRVH RI� � � � � � � � � � � � � �

WKLV VWXG\� WKH ILQGLQJV FDQ UHDVRQDEO\ EH FRQVLGHUHG WUDQVIHUDEOH WR RWKHU HQWLWLHV LQ 6ZHGHQ� � � � � � � � � � � � � �

DVLGH�IURP�WKRVH�WKDW�KDYH�EHHQ�DGGUHVVHG�LQ�WKH�HPSLULFDO�ZRUN��
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'HSHQGDELOLW\ DQG FRQILUPDELOLW\ DUH OLQNHG WR WKH IDFW WKDW LQ TXDOLWDWLYH UHVHDUFK WKH PDWHULDO� � � � � � � � � � � � � �

QHHGV WR EH WUDFNHG DQG SURSHUO\ DVVLJQHG� ZKLFK LV GRQH WKURXJK H[WHQVLYH QRWH�WDNLQJ� DQG� � � � � � � � � � � � � �

PRUH LPSRUWDQWO\� FOHDU H[SODQDWLRQV UHJDUGLQJ GHFLVLRQV PDGH� %U\PDQ DQG %HOO� KLJKOLJKW� � � � � � � � � � �

WKDW �³���SUREOHP IRUPXODWLRQ� VHOHFWLRQ RI UHVHDUFK SDUWLFLSDQWV� ILHOGZRUN QRWHV� LQWHUYLHZ� � � � � � � � � �

WUDQVFULSWV� GDWD DQDO\VLV GHFLVLRQV���´ DOO QHHG WR EH MXVWLILHG DQG SUHVHQWHG WR DOORZ IRU� � � � � � � � � � � � � �

UHOLDELOLW\ WR EH FRQILUPHG ������ S������ *LYHQ WKLV LV WKH EDVLF SURFHGXUH� WKLV TXDOLW\ VKRXOG� � � � � � � � � � � � � � �

EH�VHOI�H[SODQDWRU\��

����/LPLWDWLRQV�

1R PDWWHU WKH HIIRUW� WKHUH DUH DOZD\V ZD\V LQ ZKLFK WKH VWXG\ FDQ EH LPSURYHG ZKLFK FDQ� � � � � � � � � � � � � � � � �

HLWKHU EH GXH WR LQWHUQDO �H�J�� SUREOHPDWL]DWLRQ� UHVHDUFK DSSURDFK� GHVLJQ RU LQWHUYLHZ� � � � � � � � � � � �

IRUPDW� RU H[WHUQDO IDFWRUV �H�J�� DYDLODELOLW\ RI SUHYLRXV UHVHDUFK RQ ZKLFK WR EXLOG� DFFHVV WR� � � � � � � � � � � � � � �

SULPDU\ GDWD� JHQHUDO DZDUHQHVV RI WKH LVVXH�� %U\PDQ DQG %HOO LGHQWLI\ IRXU SULPDU\ W\SHV RI� � � � � � � � � � � � � � �

OLPLWDWLRQV IRU TXDOLWDWLYH UHVHDUFK� VXEMHFWLYLW\� UHSOLFDWLRQ SUREOHPV� JHQHUDOL]DWLRQ� � � � � � � �

SUREOHPV��DQG�ODFN�RI�WUDQVSDUHQF\��������S�������

,QGHHG� VXEMHFWLYLW\ LV D PDMRU LVVXH� HVSHFLDOO\ JLYHQ WKH GHSHQGDELOLW\ RI SHRSOH WR H[SODLQ� � � � � � � � � � � � � �

WKHLU RZQ YLHZV� (YHU\RQH YLHZV WKH ZRUOG WKURXJK WKHLU RZQ LQWHUSUHWDWLYH SDUDGLJP�� � � � � � � � � � � �

LQFOXGLQJ UHVSRQGHQWV DQG WKH DXWKRUV WKHPVHOYHV� 7KLV LPSOLHV WKDW QR VDPH UHVSRQVH FDQ EH� � � � � � � � � � � � � �

H[SHFWHG IURP D JURXS RI LQGLYLGXDOV� 6DPSOLQJ LV RI PDMRU FRQFHUQ DV WKLV LV DQ DSSURDFK WKDW� � � � � � � � � � � � � � � � �

FDQ KHOS UHGXFH ELDV LQ GDWD WKURXJK UDQGRPL]DWLRQ LQ TXDOLWDWLYH DQG TXDQWLWDWLYH VWXGLHV� � � � � � � � � � � � �

�%U\PDQ 	 %HOO� ������ 6LPLODUO\� D FUXFLDO FRQFHUQ LV WKH QDWXUH RI WKH UHVSRQVHV� ,Q D VHQVH� � � � � � � � � � � � � � � � �

ZH DOO GHVLUH KRQHVW\� EXW ZH DOVR UDUHO\ DSSUHFLDWH LW GXH WR WKH SRWHQWLDO VRFLDO HIIHFWV WKDW� � � � � � � � � � � � � � � � �

WKH SHUFHLYHG WUXWK PD\ KDYH RQ WKH RSLQLRQV RU DFWLRQV RI RWKHUV� ,Q D VLPSOH VHQVH� ZH� � � � � � � � � � � � � � � � �

DOZD\V ZHDU D SDUWLFXODU PDVN� WKDW LV JLYHQ WR XV E\ RXU VRFLDO FRQWH[W� DQG WKLV� LQ WXUQ�� � � � � � � � � � � � � � � � � �

VKDSHV WKH ZD\ ZH YRLFH RXU RSLQLRQV DV WKRVH PD\ KDYH FRQVHTXHQFHV� $V 2VFDU :LOGH SXWV� � � � � � � � � � � � � � � �

LW� �³0DQ LV OHDVW KLPVHOI ZKHQ KH WDONV LQ KLV RZQ SHUVRQ� *LYH KLP D PDVN� DQG KH ZLOO WHOO� � � � � � � � � � � � � � � � � � � �

\RX WKH WUXWK´� 8QIRUWXQDWHO\� WKH VDPSOLQJ LVVXH FRXOG QRW EH DGGUHVVHG� EXW WKH QDWXUH RI WKH� � � � � � � � � � � � � � � �

���

�



�

LQWHUYLHZV DQG WKHLU DQRQ\PLW\ LV EHOLHYHG WR EH DEOH WR FRD[ RXW WKH WUXH YLHZV RI RXU� � � � � � � � � � � � � � � � �

UHVSRQGHQWV��DQG�WKHUHIRUH�RIIHU�D�PDVN�LQ�LWV�RZQ�ZD\��

7KH UHSOLFDWLRQ SUREOHP UHIHUV WR WKH IDFW WKDW QR VLQJOH VDPSOH LV WKH VDPH� &RQGXFWLQJ WKLV� � � � � � � � � � � � � � � �

VWXG\ DJDLQ ZLWK D GLIIHUHQW SRWHQWLDOO\ PRUH YDULHG JURXS FRXOG OHDG WR GLIIHUHQW LQVLJKWV�� � � � � � � � � � � � � �

JLYHQ WKDW WKHVH LQGLYLGXDOV ZLOO KDYH D GLIIHUHQW XQLTXH ZD\ RI YLHZLQJ WKH ZRUOG DURXQG� � � � � � � � � � � � � � �

WKHP DQG WKH QDWXUH RI WKH LGHQWLILHG VRFLR�WHFKQLFDO SUREOHP RI ,6 FRPSOLDQFH� 6LQFH� � � � � � � � � � � � �

FRQYHQLHQFH VDPSOLQJ ZDV SHUIRUPHG ZLWK D OLPLWHG QXPEHU RI SHRSOH� LW LV QRW FHUWDLQ WKDW� � � � � � � � � � � � � � �

WKH DXWKRUV FDQ LQIHU WKH JHQHUDO WUHQG WKDW DOO FRPSDQLHV IROORZ D VLPLODU SDWWHUQ VKRZQ LQ WKH� � � � � � � � � � � � � � � � �

DQDO\VLV� &RQVHTXHQWO\� LW KDV WR EH DVVXPHG WKDW IRU WKH SXUSRVHV RI WKLV VWXG\� WKH JDWKHUHG� � � � � � � � � � � � � � � �

UHVSRQVHV UHSUHVHQW D SRWHQWLDO ZD\ RI LQWHUSUHWLQJ DQG DQVZHULQJ WKH UHVHDUFK TXHVWLRQ�� � � � � � � � � � � �

$GGLWLRQDOO\� RWKHU UHVHDUFKHUV PD\ RSW WR YLHZ WKH SUREOHP WKURXJK GLIIHUHQW PHDQV� %U\PDQ� � � � � � � � � � � � �

DQG %HOO VXUPLVH WKDW WKH EHVW ZD\ WR FRXQWHU WKLV LVVXH LV WKURXJK WUDQVSDUHQF\ LQ H[SODQDWLRQ� � � � � � � � � � � � � � � �

DQG GDWD JDWKHULQJ ������� :KLOH WKH DXWKRUV XQGHUVWDQG WKH QDWXUH RI WKLV OLPLWDWLRQ� JLYHQ� � � � � � � � � � � � � �

WKH VHQVHPDNLQJ SXUSRVH RI WKLV VWXG\ LW LV FRQFOXGHG WKDW JHQHUDO FRQFOXVLRQV FDQ VWLOO� � � � � � � � � � � � � �

FRQWULEXWH�HIIHFWLYHO\�WR�DQVZHU�WKH�SURSRVHG�UHVHDUFK�TXHVWLRQ���

$FFRUGLQJ WR %U\PDQ DQG %HOO� �³ZKHQ SDUWLFLSDQW REVHUYDWLRQ LV XVHG RU ZKHQ XQVWUXFWXUHG� � � � � � � � � � � � �

LQWHUYLHZV DUH FRQGXFWHG ZLWK D VPDOO QXPEHU RI LQGLYLGXDOV LQ D FHUWDLQ RUJDQL]DWLRQ RU� � � � � � � � � � � � � �

ORFDOLW\� WKH\ DUJXH WKDW LW LV LPSRVVLEOH WR NQRZ KRZ WKH ILQGLQJV FDQ EH JHQHUDOL]HG WR RWKHU� � � � � � � � � � � � � � � � �

VHWWLQJV´ ������ S������ ,QGHHG� LI WKH UHVHDUFK GHVLJQ LV WRR FRQVWULFWLYH DQG IDU WRR VSHFLILF�� � � � � � � � � � � � � � �

WKH SRWHQWLDO FRQWULEXWLRQ LV RQO\ DQG VROHO\ UHOHYDQW WR WKH UHVHDUFK SDUWLFLSDQWV� ,Q D SUDFWLFDO� � � � � � � � � � � � � � �

H[DPSOH� LQ WKH VWXG\ RI D XQLTXHO\ UDUH FRQGLWLRQ� JHQHUDO ILQGLQJV PD\ QRW EH DSSOLFDEOH WR� � � � � � � � � � � � � � � �

RWKHUV JLYHQ WKH ORZ SUHYDOHQFH RI SDWLHQWV� ,Q PRUH VSHFLILF WHUPV� LI WKH UHVHDUFK LQWHUHVW RI� � � � � � � � � � � � � � � �

WKLV WKHVLV LV WRR UHVWULFWLYH� WKH FRQFOXVLRQV WKHPVHOYHV DUH QRW YHU\ JHQHUDOL]DEOH DQG RIIHU D� � � � � � � � � � � � � � �

PHDJUH FRQWULEXWLRQ WR WKH NQRZOHGJH SRRO RI WKH UHVHDUFK DUHD� 7KLV LV D ULVN WKDW QHHGV WR EH� � � � � � � � � � � � � � � � � �

FRQVLGHUHG� \HW XOWLPDWHO\ LV RQH WKDW LV EHOLHYHG WR EH XQOLNHO\ WR RFFXU JLYHQ WKH QDWXUH RI� � � � � � � � � � � � � � � � �

PDQNLQG¶V UHODWLRQVKLS ZLWK ,7 V\VWHPV� DQG PRUH LPSRUWDQWO\ WKH IDFW WKDW LQGLYLGXDOV IURP� � � � � � � � � � � � �

GLIIHUHQW�FRPSDQLHV�KDYH�EHHQ�DSSURDFKHG�LQ�WKH�ILHOGZRUN�FRQGXFWHG�IRU�WKLV�WKHVLV��

7KH LVVXH RI WUDQVSDUHQF\ LV SHUKDSV WKH PRVW LPSRUWDQW OLPLWDWLRQ RI WKLV VWXG\� JLYHQ WKH� � � � � � � � � � � � � � �

QDWXUH RI WKH DXWKRUV� WKH LPSRUWDQFH RI LQWHUYLHZV� DQG WKH UHOLDQFH RQ WKH LQWHUSUHWDWLRQ RI� � � � � � � � � � � � � � �
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ODQJXDJH� 7KH DXWKRUV DFW DV LQWHUSUHWHUV DQG UHVHDUFKHUV DOLNH� DQG EDVH ERWK RQ WKHLU� � � � � � � � � � � � � �

EDFNJURXQG UHJDUGLQJ WKH DUHD RI UHVHDUFK� FRQVHTXHQWO\ DOWKRXJK VXEVWDQWLDWHG E\ WKH� � � � � � � � � � �

SUHVHQWHG OLWHUDWXUH UHYLHZ DQG PHWKRGRORJLFDO RYHUYLHZ� 7KH SUHVHQWHG DSSURDFK PD\ QRW EH� � � � � � � � � � � �

WKH EHVW DSSURDFK �² WKRXJK JLYHQ WKH SHUVSHFWLYH RI WKH DXWKRUV LW PD\ EH WKH PRVW YLDEOH� � � � � � � � � � � � � � � � �

RQH� $V %U\PDQ DQG %HOO SRLQW RXW WKH UHVHDUFKHUV LQ D TXDOLWDWLYH VWXG\ DUH VXEMHFW WR WKHLU� � � � � � � � � � � � � � � � �

RZQ VXEMHFWLYH QDWXUH �%U\PDQ 	 %HOO� ������ $GGLWLRQDOO\� JLYHQ WKH GLVWULEXWLRQ RI WKH� � � � � � � � � � � � �

ZRUN� HDFK DXWKRU IRFXVHG RQ D SDUWLFXODU DVSHFW RI WKH SUREOHP� HVVHQWLDOO\ EHFRPLQJ� � � � � � � � � � � � �

VSHFLDOL]HG LQ GLIIHUHQW FKXQNV WKDW KDYH EHHQ RXWOLQHG LQ �&KDSWHU �� &RQVHTXHQWO\� GXULQJ WKH� � � � � � � � � � � � � �

LQWHUYLHZV� SHUVRQDO ELDV FRXOG PDQLIHVW LWVHOI� LQ WKH VHQVH WKDW GXULQJ FODULILFDWLRQ �ZKLFK� � � � � � � � � � � � �

DULVHV DV D UHVXOW RI WKH ODQJXDJH EDUULHU� WKH DXWKRUV FRLO LQDGYHUWHQWO\ QXGJH WKH DQVZHU LQ D� � � � � � � � � � � � � � � � �

SDUWLFXODU ZD\� :LWK WKH JUHDWHU IDPLOLDULW\ RI WKH WRSLF� WKH DXWKRU �LQWHUYLHZHU� JDLQV D� � � � � � � � � � � � � �

JUHDWHU DELOLW\ WR H[SUHVV VSHFLILF GHWDLOV LQ D QHXWUDO IDVKLRQ EXW ZLOO EH XQDEOH WR GR VR RQ� � � � � � � � � � � � � � � � � �

WRSLFV RQ ZKLFK WKH DXWKRU�LQWHUYLHZHU LV OHVV LQIRUPHG� 7KH FUHDWLRQ RI D VWDQGDUGL]HG DQG� � � � � � � � � � � � � �

PXWXDOO\ DSSURYHG VHW RI TXHVWLRQV ZDV GHVLJQHG WR UHGXFH WKH OLNHOLKRRG RI VXFK DQ� � � � � � � � � � � � � �

RFFXUUHQFH� EXW DV %U\PDQ DQG %HOO SRLQW RXW� WKHVH ELDVHV FDQ DFFLGHQWDOO\ H[SUHVV� � � � � � � � � � � � �

WKHPVHOYHV�LQ�WKH�PRVW�PLQXWH�IRUP���������

������,PSDFW�RI�&29,'����RQ�'DWD�*DWKHULQJ�

$OWKRXJK LW LV XQGHUVWRRG WKDW WKH LPSDFW RI &29,'��� RQ JOREDO VRFLHW\ LV OLNHO\ ZHOO� � � � � � � � � � � � � � �

NQRZQ� JLYHQ WKH RQJRLQJ QDWXUH RI WKH LVVXH� D OLWWOH PRUH HPSKDVLV VKRXOG EH JLYHQ WR� � � � � � � � � � � � � � � �

XQGHUVWDQG WKH OLPLWDWLRQV� 7KH LQLWLDO FROODERUDWLRQ ZLWK WKH SDUWQHU RUJDQLVDWLRQ ZDV VWUDLQHG� � � � � � � � � � � �

DOUHDG\ IURP LQLWLDO VWDJHV ZKHQ DXWKRUV QHHGHG WR EH LQWURGXFHG WR WKH RUJDQLVDWLRQ DQG�� � � � � � � � � � � � � �

JLYHQ WKH QDWXUH RI WKH VWXGLHG PDWHULDO� KDG WR FOHDU VHYHUDO VHFXULW\ SURWRFROV� 6LPSO\ VDLG�� � � � � � � � � � � � � � �

WKH DXWKRUV QHHGHG WR SURYH WKHLU LQWHQWLRQ� ZKLFK UHTXLUHG WLPH EXW FRQWULEXWHG WR� � � � � � � � � � � � �

WUXVW�EXLOGLQJ DQG WKH WLPH H[SHFWDWLRQ RI KLJKHU TXDOLW\ GDWD� (YHQWXDOO\� FRPPXQLFDWLRQ� � � � � � � � � � �

EHFDPH HYHQ PRUH VWUDLQHG DV GHPDQG IRU WKH FRQVXOWLQJ FRPSDQ\ VHUYLFHV VN\URFNHWHG LQ WKH� � � � � � � � � � � � � �

ILUVW ZHHNV RI WKH SDQGHPLF� 8QIRUWXQDWHO\� SULRULWLHV KDG WR EH PDGH� DQG RXU SDUWQHUVKLS KDG� � � � � � � � � � � � � � �

WR EH DOWHUHG� 7KRXJK WKH FRQWDFW SHUVRQ KDV VKRZQ DSSDUHQW GHVLUH WR KHOS� XOWLPDWHO\� JLYHQ� � � � � � � � � � � � � � �

OLPLWDWLRQV LQ FRPPXQLFDWLRQ DQG WKH IDFW WKDW WKH &,62 GLG QRW KDYH HQRXJK WLPH WR SURYLGH� � � � � � � � � � � � � � � �

WR WKH DXWKRUV IRU LQIRUPDWLRQ JDWKHULQJ SXUSRVHV� WKH UHODWLRQVKLS KDG WR EH DEDQGRQHG� � � � � � � � � � � � �
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DOWRJHWKHU� 'XH WR VXFK FLUFXPVWDQFHV� WKH DXWKRUV ZHUH OHIW ZLWK OLWWOH FKRLFH EXW WR UHDFK RXW� � � � � � � � � � � � � � � �

WR NQRZQ FRQWDFWV LQ 6ZHGHQ DQG UHOLHG RQ FROG�FDOO� ZKLFK� IRU WKH PRVW SDUW� ZHUH IUXLWOHVV�� � � � � � � � � � � � � � � �

DVLGH IURP WKH SUHVHQWHG LQGLYLGXDOV ��WDEOH $� ZKR SURYLGHG H[FHOOHQW LQVLJKWV� 8QGHU LGHDO� � � � � � � � � � � � �

FRQGLWLRQV� D PRUH UHSUHVHQWDWLYH VDPSOH ZRXOG EH REWDLQHG� EXW WKH JDWKHUHG VDPSOH LV VWLOO� � � � � � � � � � � � � �

EHOLHYHG WR EH RI D GHFHQW VL]H DQG PHDQLQJIXO WR OHDG WR YLDEOH FRQFOXVLRQV RQ WKH UHVHDUFK� � � � � � � � � � � � � � � � �

TXHVWLRQ��

� �

���

�



�

��$QDO\VLV�DQG�'LVFXVVLRQ�

7KH QDWXUH RI WKLV VWXG\ PDGH LW GLIILFXOW WR VHSDUDWH DQDO\VLV IURP GLVFXVVLRQ� ZKLFK LV ZK\� � � � � � � � � � � � � � � �

WKH WZR KDYH EHHQ LQFOXGHG LQ D VLQJOH FKDSWHU� 7KH DQDO\VLV RI WKH HPSLULFDO GDWD SUHVHQWHG LQ� � � � � � � � � � � � � � � � �

WKLV FKDSWHU ZLOO RIIHU D SUR[\ WKURXJK ZKLFK WR DVVHVV WKH VHOI�SHUFHLYHG DELOLW\ RI ERWK WKH� � � � � � � � � � � � � � � �

&6�,6 DQG ,7 GHSDUWPHQWV� DQG DOVR DVVHVV WKH ZD\ LQ ZKLFK WKHVH GHSDUWPHQWV VKDSH� � � � � � � � � � � � � �

RUJDQLVDWLRQDO FXOWXUH ZLWK UHJDUGV WR WKH LGHQWLILHG FRPSOLDQFH LQWHQWLRQ IDFWRUV� ,W VKRXOG EH� � � � � � � � � � � � �

QRWHG WKH XVH RI LWDOLFV LV SXUHO\ D VW\OLVWLF FKRLFH WR GLIIHUHQWLDWH UHVSRQGHQWV¶ EHOLHIV IURP WKH� � � � � � � � � � � � � � � �

DQDO\VLV� )ROORZLQJ WKH DQDO\VLV RI WKH HPSLULFDO GDWD LV D GLVFXVVLRQ RI ILQGLQJV ZKLFK ZLOO� � � � � � � � � � � � � � �

RIIHU D ZD\ WKURXJK ZKLFK WR KLJKOLJKW SULPDU\ LGHDV� DQG UHODWH WKHVH WR RUJDQLVDWLRQDO DQG� � � � � � � � � � � � � � �

QDWLRQDO�FXOWXUH���

%\ WKH HQG� WKH GDWD ZLOO EH SUHVHQWHG LQ VXFK D ZD\ WR KLJKOLJKW ZKLFK FRXUVHV RI DFWLRQ� � � � � � � � � � � � � � � � � �

VKRXOG EH WDNHQ WR LQFUHDVH ,6 FRPSOLDQFH EDVHG RQ SUHVHQWHG EHOLHIV RI &6�,6 DQG ,7� � � � � � � � � � � � � � �

GHSDUWPHQWV� DQG WKH WKHRUHWLFDO IRXQGDWLRQV SUHVHQWHG LQ �FKDSWHU ��� ,Q GRLQJ VR LW LV EHOLHYHG� � � � � � � � � � � � � � �

WKDW WKH UHVHDUFK TXHVWLRQ ZLOO EH DGHTXDWHO\ DQVZHUHG ZLWK HPSKDVLV RQ WKH QXDQFHG� � � � � � � � � � � � �

UHODWLRQVKLSV EHWZHHQ WKH GHSDUWPHQWV� DQG WKH LPSRUWDQFH RI WUDQVSDUHQF\ DQG FROODERUDWLRQ� � � � � � � � � � �

EHWZHHQ &6�,6 DQG ,7 GHSDUWPHQWV� ,QGHHG� IURP WKH 6ZHGLVK FXOWXUDO SDUDGLJP� D JUHDWHU� � � � � � � � � � � � �

OHYHO RI FROODERUDWLRQ�WUDQVSDUHQF\ ZRXOG EH EHQHILFLDO LQ LQFRUSRUDWLQJ ,6$ DV D IXQGDPHQWDO� � � � � � � � � � � �

SDUW RI RUJDQLVDWLRQDO FXOWXUH� E\ LQFUHDVLQJ SHUFHLYHG /R&� DQG LQ GRLQJ VR HQFRXUDJLQJ� � � � � � � � � � � � �

KLJKHU�OHYHOV�RI�ZLOOIXO�,6�FRPSOLDQFH��

����$QDO\VLV��&\EHUVHFXULW\�'HSDUWPHQW�

7KH UROH RI &6�,6 H[SHUWV VKRXOG EH TXLWH FOHDU DW WKLV SRLQW LQ WKH WKHVLV� DV WKH SULPDU\� � � � � � � � � � � � � � � � � �

DJHQWV ZKR HQVXUH WKDW SURWRFROV DUH IROORZHG� NQRZQ� DQG XQGHUVWRRG� WKH\ DUH WKH VRXUFH RI� � � � � � � � � � � � � � �

,6$ ZLWKLQ WKH RUJDQLVDWLRQ� +RZHYHU� LW DSSHDUV DV WKRXJK WKDW WKHLU SRWHQWLDO LQ LQIOXHQFLQJ� � � � � � � � � � � � � �
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�

WKH RUJDQLVDWLRQDO FXOWXUH ZLWK UHJDUGV WR SUHYLRXVO\ LGHQWLILHG IDFWRUV� VXFK DV VWUHVV� /R&�� � � � � � � � � � � � �

DQG ULVN DVVHVVPHQW VHHPV WR EH VWXQWHG SDUWLDOO\ GXH WR LQKHULWHG GLUHFWLYHV IURP WRS� � � � � � � � � � � � � �

PDQDJHPHQW �ZKLFK PDNH WKHLU SUHVHQFH NQRZQ WKURXJK WKH QXDQFH LQ UHVSRQVHV�� EXW PRUH� � � � � � � � � � � � �

LPSRUWDQWO\ GXH WR D SHUVLVWHQW JULHYDQFH ZLWK WKH ,7 GHSDUWPHQW� ZKLFK LV WKRXJKW WR� � � � � � � � � � � � � �

SHUSHWXDWH D IDOVH VHQVH RI VHFXULW\� 7KRXJK RXU UHVSRQGHQWV KDYH GLIIHUHQW EHOLHIV UHJDUGLQJ� � � � � � � � � � � � �

WKHLU RZQ RUJDQLVDWLRQDO FXOWXUHV� WKH\ FDQ DJUHH WKDW WKH QDWXUH RI WKH GDWD XVHG DQG� � � � � � � � � � � � � � �

WUDQVSDUHQF\ PDWWHU WKH PRVW LQ GHILQLQJ EHVW SUDFWLFHV� +RZHYHU� SUHVVXUHG E\ WRS� � � � � � � � � � � �

PDQDJHPHQW� WKHUH LV DQ DSSDUHQW WUDGH�RII EHWZHHQ WUDQVSDUHQF\ DQG DFFRXQWDELOLW\� 7KH� � � � � � � � � � �

SRWHQWLDO LPSDFW RI &6�,6 H[SHUWV ZLOO EH H[SORUHG EDVHG RQ WKH &,)V GHILQHG SUHYLRXVO\ LQ WKH� � � � � � � � � � � � � � � �

IROORZLQJ�VXEVHFWLRQV��

������6WUHVV�DQG�5HVLOLHQFH�

6WUHVV DQG WKH ZD\ ZH UHDFW WR LW FDQ EH DQ H[WUHPHO\ DGYDQWDJHRXV SUR[\ IRU HQVXULQJ SURSHU� � � � � � � � � � � � � � � � �

EHKDYLRXU� &HUWDLQ RUJDQLVDWLRQV DUH SURQH WR JUHDWHU OHYHOV RI VWUHVV GXH WR WKH QDWXUH RI WKH� � � � � � � � � � � � � � � �

ZRUN LWVHOI� \HW LW DOVR RIIHUV DQ RSSRUWXQLW\ IRU WKH RUJDQLF GHYHORSPHQW RI UHVLOLHQFH� ZKLFK� � � � � � � � � � � � � � �

LQ WXUQ UHGXFHV WKH SURSHQVLW\ IRU ZRUNHUV WR GHYLDWH IURP WKHLU GLUHFWLYHV� ,Q VKRUW� KDYLQJ D� � � � � � � � � � � � � � � �

FXOWXUH ZKLFK HPEUDFHV VWUHVV� EXW KDV D ZD\ RI GHDOLQJ ZLWK LW HIIHFWLYHO\� FDQ EH D FUXFLDO� � � � � � � � � � � � � � � � �

DVSHFW LQ HQVXULQJ WKDW ZRUNHUV ZLOO IROORZ GLUHFWLYHV HYHQ LI WKH\ IHHO DV LI WKHVH GLUHFWLYHV� � � � � � � � � � � � � � � �

DFWXDOO\ JHW LQ WKHLU ZD\� $QRWKHU SRLQW WR FRQVLGHU LV WKH QDWXUH RI FRQWURO� 6WUHVV� DV GHILQHG� � � � � � � � � � � � � � � � �

HDUOLHU� RFFXUV ZKHQ WKH PDQDJHPHQW UHTXLUHPHQWV LPSRVHG RQ ZRUNHUV DUH JUHDWHU WKDQ WKH� � � � � � � � � � � � �

VHOI�SHUFHLYHG OHYHO RI DELOLW\ RI WKH ZRUNHU� ZKLFK UHVXOWV LQ D VLWXDWLRQ RI ZRUN VWUXJJOHV�� � � � � � � � � � � � � � �

&RQVHTXHQWO\� WKH LVVXH LV WKHQ KRZ WR EULGJH WKLV JDS� DQG WKHUHIRUH LPSURYH WKH PDQDJHPHQW� � � � � � � � � � � � � � �

DQG��LQ�WDQGHP��WKH�RUJDQLVDWLRQDO�FXOWXUH��

��

0RVW RI RXU &6�,6 UHVSRQGHQWV� KRZHYHU� GR QRW UHDOO\ FRQVLGHU WKH LPSDFW RI VWUHVV� LQVWHDG�� � � � � � � � � � � � � � �

WKHLU WLPH LV SUHRFFXSLHG ZLWK PDQDJLQJ WKHLU RZQ UHTXLUHPHQWV� ,Q FDVH WKHVH UHTXLUHPHQWV� � � � � � � � � � � � �

PDQDJH WR UHGXFH RYHUDOO VWUHVV� WKH ZRUN FDQ EH GHHPHG HIIHFWLYH� \HW LQ WKH RSSRVLWH FDVH�� � � � � � � � � � � � � � � �

XQIRUWXQDWHO\� DFFRXQWDELOLW\ VHHPV WR EH RI KLJKHU LPSRUWDQFH WKDQ DQ RUJDQLFDOO\ GHYHORSHG� � � � � � � � � � � �

UHVLOLHQFH VWHPPLQJ IURP VXIILFLHQW OHYHOV RI ,6$� 2XU &6�,6 UHVSRQGHQWV DUH WRUQ EHWZHHQ� � � � � � � � � � � � �

EHOLHYLQJ LQ WKH DELOLW\ RI RWKHU GHSDUWPHQWV �HVSHFLDOO\ QRQ�DGPLQLVWUDWLYH ZRUNHUV� DQG� � � � � � � � � � �

���
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�

SUHVXPLQJ WKDW VWULFWHU FRQWUROV DUH UHTXLUHG� ZKLFK LV GXH WR WKH IDFW WKDW WKH LQKHUHQW EHOLHIV� � � � � � � � � � � � � � � �

RI WRS PDQDJHPHQW WULFNOH GRZQ DQG PDQLIHVW WKHPVHOYHV DV FRPSRQHQWV RI WKH RUJDQLVDWLRQDO� � � � � � � � � � � � �

FXOWXUH� $V %HQMDPLQ SRLQWV� ³�<RX FDQ
W KDYH .3,V >.H\ 3HUIRUPDQFH ,QGLFDWRU@ DERXW� � � � � � � � � � � �

WUDLQHG VWDII >IRU ,6$@��� ,W LV UHDOO\ KDUG WR VKRZ 52, >5HWXUQ RQ ,QYHVWPHQW@ RQ WKLV NLQG RI� � � � � � � � � � � � � � � � � �

WRSLF�´� 8QIRUWXQDWHO\� WKH YHU\ QDWXUH RI PRGHUQ�GD\ EXVLQHVV QHFHVVLWDWHV WKDW GHFLVLRQV� � � � � � � � � � �

�HVSHFLDOO\ LQ ODUJHU RUJDQLVDWLRQV� QHHG WR KDYH VRPH VRUW RI GDWD RU VRPH IRUP RI HYLGHQFH� � � � � � � � � � � � � � � �

WR SURYH WKDW SUHVHQW DQG IXWXUH LQLWLDWLYHV DUH ZRUWKZKLOH� &RQVHTXHQWO\� DV %HQMDPLQ� 'DYLG�� � � � � � � � � � � � �

DQG 6WHSKDQ SRLQW RXW WKHUH DSSHDUV WR EH DQ RYHU�UHOLDQFH RQ WKH XVH RI WHFKQRORJ\ RQ LWV� � � � � � � � � � � � � � � � �

RZQ� ZLWKRXW HPSKDVLV� DQG HIIRUW EHLQJ SXW LQWR RUJDQLFDOO\ GHYHORSLQJ XVHUV� 1DWXUDOO\� WKLV� � � � � � � � � � � � �

LV EHFDXVH RI DFFRXQWDELOLW\� 7KH SDURFKLDOLVP ZLWKLQ WKLV GHSDUWPHQW PDQLIHVWV LWVHOI LQ VXFK� � � � � � � � � � � � �

D ZD\ WKDW &6�,6 H[SHUWV DUH SUHVVXUHG WR PDLQWDLQ D FOHDU OLQH RI HYLGHQFH WR SURYH WKHLU� � � � � � � � � � � � � � � � �

HIIRUWV� $V PHQWLRQHG EHIRUH� ,6$ FDQQRW EH PHDVXUHG WKH VDPH ZD\ ILQDQFH RU FOLFN�WKURXJK� � � � � � � � � � � � � �

UDWH FDQ EH� DQG JULP UHDOLW\ IRU &6�,6 H[SHUWV OLNH %HQMDPLQ LV WKDW ZKHQ LW FRPHV WR ,6$ �³LW� � � � � � � � � � � � � � � � � � �

LV HDVLHU WR PHDVXUH WKH QXPEHU RI LQFLGHQWV �SHU PLQXWH� SHU \HDU�´ �WKDQ WR PHDVXUH KRZ� � � � � � � � � � � � � � � �

ZHOO WKH HPSOR\HHV WKHPVHOYHV DUH DFWXDOO\ DEOH WR GHWHU SRWHQWLDO DWWDFNV RU GHPRQVWUDWH� � � � � � � � � � � � �

HQRXJK VHOI�UHIOHFWLRQ WR XQGHUVWDQG ZKHQ WKH\¶YH PDGH D PLVWDNH� :LWK VXFK D VLWXDWLRQ� LW LV� � � � � � � � � � � � � � �

QR ZRQGHU WKDW WRS PDQDJHPHQW PDNHV VSHFLILF UHTXLUHPHQWV RI &6�,6 VSHFLDOLVWV�� � � � � � � � � � �

&RQVHTXHQWO\� DOO RI RXU UHVSRQGHQWV HPSKDVL]H WKH UHOLDQFH RI WKHLU GHSDUWPHQWV RQ� � � � � � � � � � � �

H�OHDUQLQJ� ZLWK OLPLWHG DFWXDO LQWHUDFWLRQ� 'DYLG� IRU H[DPSOH� FODLPV� �³:H XVXDOO\ PHDVXUH� � � � � � � � � � � �

,6$ WKURXJK WKH FRPSOHWHG WUDLQLQJ PRGXOH ZLWKLQ RXU FRPSDQ\
V /06 >QRW VKDULQJ ZKDW� � � � � � � � � � � � �

/06 LW LV GXH WR FRQILGHQWLDOLW\@ «WUDLQLQJV DUH UHTXLUHG IRU DOO HPSOR\HHV´ �� +RZHYHU� WR� � � � � � � � � � � � � �

ZKDW H[WHQW FDQ D VWDWLF� ORZ�VWDNH DQG ³FKHFN�ER[´ DFWLYLW\ DFWXDOO\ LQFUHDVH ,6$ RQ D� � � � � � � � � � � � � �

PHDQLQJIXO OHYHO" $VLGH IURP 'DYLG� ZKR GRHV FODLP WKDW WKHVH PDWWHUV ZRUN� DOO RWKHU &6�,6� � � � � � � � � � � � � � �

H[SHUWV FODLP WKDW LW LV QRW HQRXJK �² �PRUH LQWHUDFWLRQ LV QHHGHG� +RZHYHU� 'DYLG¶V GHYLDWLRQ� � � � � � � � � � � � � � �

GRHV�EULQJ�XS�DQ�LPSRUWDQW�SRLQW�WKDW�QHHGV�WR�EH�FRQVLGHUHG� �²��WKH�QDWXUH�RI�WKH�GDWD�LWVHOI��

��

,Q LWV RZQ ZD\� GDWD LV D UHIOHFWLRQ RI WKH LQGXVWU\� DQG WKHUHIRUH� GDWD IURP FHUWDLQ LQGXVWULHV� � � � � � � � � � � � � � � � �

LV XQGRXEWHGO\ PRUH YDOXDEOH WKDQ IURP RWKHUV �² �WR WKH ULJKW LQGLYLGXDO�RUJDQLVDWLRQ DQ\ZD\�� � � � � � � � � � � � �

'DWD LQ VXFK LQGXVWULHV DV SKDUPDFHXWLFDOV� ILQDQFLDO DVVHW PDQDJHPHQW DQG JRYHUQPHQWV LV� � � � � � � � � � � �

ZLWKRXW D GRXEW JHQHUDOO\ IDU PRUH YDOXDEOH WKDQ WKRVH RI D VPDOO VKLSSLQJ FRPSDQ\� 'DYLG¶V� � � � � � � � � � � � � � �

WHDP HVVHQWLDOO\ ZRUNV ZLWK ILQDQFLDO LQIRUPDWLRQ� DQG E\ WKH QDWXUH RI WKH LQGXVWU\ LWVHOI�� � � � � � � � � � � � � �
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�

'DYLG FRQILUPV WKDW SHRSOH DUH RQ DYHUDJH PRUH VWUHVVHG� DQG SHUKDSV PRUH ULJLG ZKHQ LW� � � � � � � � � � � � � � �

FRPHV WR WKH GLVFXVVLRQ RI FOLHQWHOH� $V 'DYLG SXWV LW� �³:H ZDQW RXU ZRUNHUV WR IHHO SURXG� � � � � � � � � � � � � � � � �

DERXW ZKDW WKH\ GR� DQG ZH WU\ WR IRVWHU D VHQVH RI XUJHQF\� DFWLRQ DQG HIIHFWLYHQHVV´� �,QGHHG�� � � � � � � � � � � � � � � � �

'DYLG LV ULJKW LQ VD\LQJ WKDW WKH QDWXUH RI WKH MRE LQ LWVHOI ZLOO LQIOXHQFH WKH RUJDQLVDWLRQDO� � � � � � � � � � � � � � � � �

FXOWXUH ZLWK UHJDUGV WR ,6$ DQG ,6 FRPSOLDQFH� )RU LQVWDQFH� D EDQNHU RU D FRQVXOWDQW ZRUNLQJ� � � � � � � � � � � � � � � �

ZLWK 'DYLG ZLOO IHHO EHWWHU DERXW WKHLU SRVLWLRQ DQG ZLOO FRYHW WKH VRFLDO SUHVWLJH WKDW PD\� � � � � � � � � � � � � � � �

FRPH ZLWK WKH LQGXVWU\� DVLGH IURP EHLQJ VXEMHFWHG WR PRUH UHJXODWLRQV� WKH ZRUNHUV ZLOO� � � � � � � � � � � � � �

DFWLYHO\ WU\ WR WKLQN DERXW ZKDW WKH\ GR� 7KLV DSSURDFK DGGLWLRQDOO\ WULHV WR OHYHUDJH WKLV IDFW� � � � � � � � � � � � � � � �

WR LQFRUSRUDWH LW RUJDQLFDOO\ LQWR WKH RUJDQLVDWLRQ¶V FXOWXUH E\ OHYHUDJLQJ LW¶V SUDFWLFDO� � � � � � � � � � � �

LPSRUWDQFH� �³,QIRUPDWLRQ 6HFXULW\ PHDQV WR SURSHUO\ SURWHFW \RXUVHOI� \RXU FULWLFDO DVVHWV� � � � � � � � � � �

�\RXU LGHQWLW\ DQG VHQVLWLYH LQIRUPDWLRQ DERXW \RXUVHOI�� SURWHFW \RXU IDPLO\� DQG SURWHFW WKH� � � � � � � � � � � � �

LQIRUPDWLRQ DVVRFLDWHG ZLWK \RXU MRE´� 6LPLODUO\� 6WHSKDQ DJUHHV ZLWK WKLV VHQWLPHQW� WKDW WKH� � � � � � � � � � � � �

LPSOLHG VHQVLWLYLW\ RI WKH GDWD LWVHOI JUHDWO\ FRQWULEXWHV DV D VHOI�UHLQIRUFLQJ PHFKDQLVP�� � � � � � � � � � � �

ZKLFK JXLGHV SULQFLSOHV ZLWKLQ KLV KHDOWK�FDUH RULHQWHG VWDUW�XS RUJDQLVDWLRQ� �³>:H VWULYH� � � � � � � � � � �

WR@«DOZD\V KDYH SHRSOH WKLQN DERXW ZK\ \RX¶UH KDQGOLQJ GDWD� DQG GRQ¶W MXVW GR WKLQJV� WKH� � � � � � � � � � � � � � �

DFWXDO�PRWLYDWLRQV�IRU�ZK\�\RX�DUH�GRLQJ�WKLQJV«�WR�KDYH�LQWHUQDO�SULQFLSOHV´��

��

&RQVHTXHQWO\� ZKHQ LW FRPHV WR VWUHVV RU UHVLOLHQFH� &6�,6 H[SHUWV GR QRW UHDOO\ RFFXS\ WKHLU� � � � � � � � � � � � � � �

WKRXJKWV ZLWK KRZ ODFN RI FRQWURO FDQ DFWXDOO\ LQIOXHQFH WKH GHFLVLRQ�PDNLQJ DELOLWLHV� LQVWHDG� � � � � � � � � � � � �

RSWLQJ IRU XVLQJ SUR[LHV WKURXJK ZKLFK WKH\ DVSLUH WR ³FKDQQHO´ �VXFK DV LQ WKH FDVH RI� � � � � � � � � � � � � � � �

VHQVLWLYH�GDWD��RU�GLYHUW�VWUHVV�WKURXJK�XVLQJ�WKH�FXUUHQW�SUDFWLFHV�DYDLODEOH��

������3XQLVKPHQW�DQG�5HZDUG�6\VWHPV�

:LWKLQ WKH JUDQG VFKHPH RI WKLQJV� SXQLVKPHQW DQG UHZDUGV KHOS ZLWK RSHUDWLRQDOL]LQJ DQG� � � � � � � � � � � � �

UHLQIRUFLQJ WKH DSSURSULDWH EHKDYLRXU WKDW LV H[SHFWHG EDVHG RQ WKH H[LVWLQJ FRQWUDFW EHWZHHQ� � � � � � � � � � � � �

WKH SULQFLSDO DQG WKH DJHQW� WKXV UHGXFLQJ WKH OLNHOLKRRG RI SULQFLSDO�DJHQW SUREOHPV� 8QGHU� � � � � � � � � � � � �

QRUPDO FLUFXPVWDQFHV� DQG JLYHQ WKH SUHYLRXVO\ SUHVHQWHG OLWHUDWXUH UHYLHZ� WKH FXOWLYDWLRQ RI� � � � � � � � � � � �

,6$ DQG ,6 FRPSOLDQFH LV QR GLIIHUHQW� $W OHDVW WKDW ZDV WKH DVVXPSWLRQ� \HW 6ZHGLVK &6�,6� � � � � � � � � � � � � � � �

PDQDJHUV KDYH VKRZQ DQ LQWHUHVWLQJ OHYHO RI OHQLHQFH� ZKHUH GHYLDWLRQV IURP EHKDYLRXU� � � � � � � � � � � �

���

�



�

�XQOHVV LW LV REYLRXVO\ GXH WR JURVV QHJOLJHQFH�� ZLOO PDNH H[FXVHV IRU LQGLYLGXDOV �² DQG� � � � � � � � � � � � � � �

PRUH�LPSRUWDQWO\�VKRZ�D�VXEVWDQWLDO�OHYHO�RI�HPSDWK\��

��

:KHQ TXHVWLRQHG DERXW WKH UROH RI LQFHQWLYHV� DQG� FRQVHTXHQWO\� SRWHQWLDO SXQLVKPHQWV� PRVW� � � � � � � � � � � �

LI QRW DOO &6�,6 H[SHUWV DOPRVW YLVLEO\ UHFRLOHG� 1DWXUDOO\� WKH LGHD ZDV WR XVH QHXWUDO ODQJXDJH� � � � � � � � � � � � � � � �

VR DV WR EHWWHU JHW PRUH GHWDLOV DQG KHQFH XQGHUVWDQGLQJ RI WKH PHFKDQLVP¶V YDOXH WR WKH� � � � � � � � � � � � � � � �

RUJDQLVDWLRQDO FXOWXUH� EXW DOPRVW DOO� DVLGH IURP 'DYLG� ZRXOG JR RXW RI WKHLU ZD\ WR� � � � � � � � � � � � � � �

HPSKDVL]H RWKHU DVSHFWV RI WKH RUJDQLVDWLRQ DV EHLQJ VXEVWDQWLDOO\ PRUH YDOXDEOH� )RU� � � � � � � � � � � �

H[DPSOH� %HQMDPLQ DQG 3HWUD HPSKDVL]HG FKDQJLQJ VWUDWHJLF SULRULWLHV� ³�:H QHHG WR FRQVLGHU� � � � � � � � � � � �

F\EHUVHFXULW\ DV D VWUDWHJLF ULVN LQ WKH RYHUDOO DVVHVVPHQW QR PDWWHU WKH W\SH RI EXVLQHVV« ZH� � � � � � � � � � � � � � � �

QHHG WR JHW PRUH IRFXV NQRZOHGJH RQ WKH PDQDJHPHQW DQG ERDUG OHYHO DURXQG WKHVH WKHPHV �´�� � � � � � � � � � � � � � �

6WHSKDQ� RQ WKH RWKHU KDQG� FRXOG VXPPDUL]H KLV WKRXJKWV RQ WKH PDWWHU WKURXJK KLV RZQ� � � � � � � � � � � � � � �

ZRUGV� �³,W LV UHOHYDQW WR ZK\ LW KDSSHQHG� ZH FDQ WDON DERXW LQGLYLGXDOV� WKLV SHUVRQ ZDV LQ� � � � � � � � � � � � � � � � �

FKDUJH� DQG WKHQ WKHUH ZDV D PLVFRPPXQLFDWLRQ �² VR WKLV VD\V WKDW WKLV WHDP VKRXOG ORRN� � � � � � � � � � � � � � � �

PRUH LQWR WKHLU SURFHVV´� 7KH FRPPRQ GHYLDWLRQ EHWZHHQ WKHVH UHVSRQVHV FRXOG EH DGGUHVVHG� � � � � � � � � � � � �

DV D GLIIHUHQFH LQ RSLQLRQV GXH WR WKH VL]H RI WKH FRPSDQLHV� %HQMDPLQ¶V DQG 3HWUD¶V� � � � � � � � � � � � � � �

FRQVXOWLQJ DJHQF\ LV VXEVWDQWLDOO\ ODUJHU WKDQ 6WHSKDQ¶V KHDOWK�FDUH VWDUWXS� +RZHYHU� RQ ERWK� � � � � � � � � � � �

HQGV RI WKH VSHFWUXP� ZH QRWLFH RQH NH\ WKLQJ �² HYHQ WKH RQH¶V LQ FKDUJH GR QRW EHOLHYH LQ� � � � � � � � � � � � � � � � � � �

WKH YDOXH RI SXQLVKPHQWV� DQG LQVWHDG ZRXOG SUHIHU WR DOWHU LQFHQWLYHV EDVHG RQ YDOXHV� 7KLV� � � � � � � � � � � � � � �

SDUDGLJP FDQ EH OLNHO\ DWWULEXWHG WR WKH XQLTXHQHVV RI WKH 6ZHGLVK FXOWXUH� 7KH GHVLUH WR� � � � � � � � � � � � � � �

OHDUQ� DQG PRUH LPSRUWDQWO\ WR FOHDUO\ H[SODLQ WKH UHDVRQV IRU SDUWLFXODU RFFXUUHQFHV LV� � � � � � � � � � � � �

VRPHWKLQJ WKDW LV YHU\ FRQGXFLYH WR D VRFLHW\ ZKLFK LV EDVHG RQ HTXDOLW\ DQG KDUPRQ\ DV LW� � � � � � � � � � � � � � � � �

IDFLOLWDWHV JUHDWHU OHYHOV RI WUXVW ZKLFK LV QRW RQO\ FUXFLDO IRU PRWLYDWLRQDO UHDVRQV EXW DOVR� � � � � � � � � � � � � � �

EHFDXVH LW OHDGV WR JUHDWHU VSHHG RI NQRZOHGJH JHQHUDWLRQ� &RQVHTXHQWO\� WKH YLHZV RI RXU� � � � � � � � � � � � � �

&6�,6 ([SHUWV DUH LQ OLQH ZLWK WKH DWWLWXGHV RXWOLQHG E\ 3URFWRU DQG &KHQ� EXW VLPXOWDQHRXVO\� � � � � � � � � � � � � � �

GHQ\�SDUWV�RI�WKHLU�VWXG\� �²��VSHFLILFDOO\�WKH�YDOXH�RI�SXQLVKPHQW�V\VWHPV��

��

,Q WKLV VHQVH� WKH SUHVHQWHG DQDO\VLV SRLQWV WRZDUGV WKH IDFW WKDW WKH 6ZHGLVK FXOWXUDO SDUDGLJP� � � � � � � � � � � � � � �

GRHV QRW HPSKDVL]H UHLQIRUFHPHQW WKURXJK SRVLWLYH RU QHJDWLYH PHDQV DV VXFK� LQ VR IDU DV� � � � � � � � � � � � � � �

ILQGLQJ ZD\V WKURXJK ZKLFK WR HVWDEOLVK UHOHYDQFH� DQG PRUH LPSRUWDQWO\ YLHZ IDLOXUHV� RU� � � � � � � � � � � � �

���

�



�

UHDVRQV IRU GLVWULEXWLQJ SXQLVKPHQW� WR EH PRUH EHQHILFLDOO\ XVHG DV LQGLFDWRUV WKDW SURFHVVHV� � � � � � � � � � � � �

QHHG�WR�EH�FKDQJHG��

������:RUNHU¶V�3HUFHLYHG�/HYHO�RI�&RQWURO�

7KH DELOLW\ WR GHFLGH IRU \RXUVHOI KRZ WR KDQGOH PDWWHUV KDV EHHQ KLJKOLJKWHG LQ SUHYLRXV� � � � � � � � � � � � � � �

FKDSWHUV DV D PHDQV WKURXJK ZKLFK ZRUNHUV DWWDLQ D JUHDWHU OHYHO RI FRPPLWPHQW WR ,6� � � � � � � � � � � � � � �

FRPSOLDQFH DQG FXOWLYDWH ,6$� +RZHYHU� FRPSOLDQFH ZLOO EH GHWHUPLQHG E\ WKH RYHUDOO DELOLW\� � � � � � � � � � � � �

RI LQGLYLGXDOV WR DFWXDOO\ XVH WKHLU GLUHFWLYHV DQG WKHLU ,6$ ZLWK UHJDUGV WR WKHLU HQG JRDO�� � � � � � � � � � � � � � � �

:KHQ�LW�FRPHV�WR�WKH�LQIOXHQFH�RI�&6�,6�H[SHUWV��WKHLU�HIIRUWV�UHVXOW�LQ�WZR�RSSRVLQJ�IRUFHV��

��

$OO &6�,6 H[SHUWV SDUWLFLSDWLQJ LQ WKLV WKHVLV WHQG WR DJUHH WKDW WKH YDOXH RI WKH GDWD LQ TXHVWLRQ� � � � � � � � � � � � � � � � � �

ZLOO GLFWDWH WKH LQGLYLGXDO
V ZRUN FRPPLWPHQW� EXW DOVR VKDSHV WKH QDWXUH RI WKH ,6 SROLFLHV� � � � � � � � � � � � � � �

WKDW DUH DGRSWHG ZLWKLQ WKH RUJDQLVDWLRQ� 'DYLG� IRU H[DPSOH� KLJKOLJKWV WKDW WKH ULJLGLW\ RI� � � � � � � � � � � � � �

FRPPXQLFDWLRQ LV WKH UHVXOW RI WKH VHQVLWLYH QDWXUH RI WKH GDWD DQG KLJKOLJKWV WKDW SURWRFROV DUH� � � � � � � � � � � � � � � �

DLPHG DW UHGXFLQJ WKH ZRUNHU¶V DELOLW\ WR FRPPLW PLVWDNHV� $V 'DYLG SXWV LW� �³,W LV HYHU\RQH
V� � � � � � � � � � � � � � � �

UHVSRQVLELOLW\ WR FRPSOHWH SLHFHV RI WUDLQLQJ DQQXDOO\� 7KHQ WKHUH DUH WKH DFWXDO FRQWUDFWV�� � � � � � � � � � � � �

SHULRGLFDO HYDOXDWLRQV� SHRSOH NQRZ ZKDW WKH\ VKRXOG NQRZ´ �� KRZHYHU� 'DYLG VWLOO EHOLHYHV� � � � � � � � � � � �

WKDW� ³0RVW JHQHUDO �QRQ�DGPLQLVWUDWLYH� XVHUV ZLOO QRW QRWLFH D GDWD EUHDFK RFFXUULQJ´� �,W LV� � � � � � � � � � � � � �

D VWUDQJH RFFXUUHQFH JLYHQ WKH IDFW WKDW 'DYLG SUHVHQWV WKHVH VROXWLRQV DV D ZD\ WR HQVXUH� � � � � � � � � � � � � � � �

FRPSOLDQFH� KH VWLOO SUHVHQWV WKH FDVH WKDW PRVW SHRSOH ZLOO QRW EH DEOH WR WHOO LI WKH\ KDYH GRQH� � � � � � � � � � � � � � � � � � �

VRPHWKLQJ WKDW FDQ FRPSURPLVH WKH V\VWHP� /RJLFDOO\� DOWKRXJK HVSRXVHG� WKHVH VROXWLRQV� � � � � � � � � � �

DSSHDU WR EH OHVV WKDQ LGHDO� ,QFLGHQWDOO\� LW LV DOVR 'DYLG ZKR FODLPV WKDW WKHUH DUH DWWHPSWV� � � � � � � � � � � � � � � � �

WKDW DUH PDGH WR JLYH ,6$ D SUDFWLFDO TXDOLW\ ZLWKLQ WKHLU RUJDQLVDWLRQ� ³:H WU\ WR KDYH RXU� � � � � � � � � � � � � � � � �

WHDPV XQGHUVWDQG WKDW WKLV LV MXVW WKH ZD\ LW LV EHFDXVH LW LV WKH EHVW ZD\ WR HQVXUH WKDW HYHQ� � � � � � � � � � � � � � � � � � � �

QRQ�WHFKQLFDO SHRSOH ZLOO XQGHUVWDQG WKLV FRPSOLFDWHG LVVXH LQ D ZD\ WKDW >WKH\@ FDQ� � � � � � � � � � � � �

XQGHUVWDQG´ �� ,Q 'DYLG¶V VLWXDWLRQ� WKH PDQDJHPHQW DSSHDUV WR SODFH HPSKDVLV RQ UHGXFLQJ WKH� � � � � � � � � � � � �

OLNHOLKRRG RI LVVXHV JLYHQ WKH SRWHQWLDO GDPDJH DV D UHVXOW RI UHSXWDWLRQDO FRVWV� ,QGHHG� DV� � � � � � � � � � � � � � �

'DYLG SXWV LW� �³:H¶YH EHHQ GRLQJ ZHOO DW NHHSLQJ RXU GDWD RXUV� DQG RXU FOLHQWV WUXVW XV´� �²� � � � � � � � � � � � � � � � � ��

H[WHUQDO WUXVW ZLWKLQ WKH LQGXVWU\ LV GLIILFXOW WR DWWDLQ� OHDGLQJ WR JUHDWHU GHSHQGHQFH RQ� � � � � � � � � � � � � �

SURWRFROV� LQFUHDVH LQ SDUDQRLD� DQG ORZHU IOH[LELOLW\� 8OWLPDWHO\� LQ ODUJH HQYLURQPHQWV ZLWK� � � � � � � � � � � �

���

�



�

KLJK�YDOXH GDWD� IOH[LELOLW\ LV QRW IDYRXUHG QHDUO\ DV PXFK DV DFFRXQWDELOLW\ LQ WKH SRWHQWLDO� � � � � � � � � � � � � �

HYHQW�WKDW�UHSXWDWLRQDO�GDPDJH�FRXOG�EH�GHYDVWDWLQJ�WR�VWDNHKROGHUV��

��

,Q 6WHSKDQ¶V VWDUW�XS� KH LV IDFHG ZLWK VLPLODU GLIILFXOWLHV ZLWK WKH QDWXUH RI WKH GDWD KLV� � � � � � � � � � � � � � � �

PHGLFDO FRPSDQ\ ZRUNV ZLWK� KRZHYHU� KLV OHDGHUVKLS DSSHDUV WR EH PRUH SURJUHVVLYH� ZKLFK� � � � � � � � � � � � �

FDQ EH DWWULEXWHG WR WKH IDFW WKDW KLV RUJDQLVDWLRQ LV QRW DV GHSDUWPHQWDOL]HG DV 'DYLG¶V�� � � � � � � � � � � � � � �

,QGHHG� 6WHSKDQ FODLPV� �³«>7KLV LV@ FRQFHSWXDOO\ KRZ ZH ORRN DW WKHVH WKLQJV«>WKHUH LV@ D� � � � � � � � � � � � � �

JHQHUDO RQERDUGLQJ DQG VRPH UROHV KDYH VSHFLILF RWKHU SDUWV �² VRIWZDUH HQJLQHHUV ZLOO KDYH� � � � � � � � � � � � � �

DGGLWLRQDO RQERDUGLQJ� IURP ERWK WHFKQLFDO DQG PHGLFDO VWDII IRU ZKDW WKH\ DUH ZRUNLQJ RII�� � � � � � � � � � � � � �

:H IURQWORDG D ORW RI VWXII GXULQJ WKH RQERDUGLQJ SURFHVV´� (PSKDVLV LV SODFHG RQ� � � � � � � � � � � � � �

LQWHUGHSDUWPHQWDO FRRSHUDWLRQ� HVSHFLDOO\ HDUO\ RQ LQ WKH OLIHF\FOH RI WKH FRPSDQ\� DV WKLV PD\� � � � � � � � � � � � � �

EH WKH EHVW ZD\ WR FHPHQW WKHVH LVVXHV� 7KLV LV IXUWKHU FRUURERUDWHG WKURXJK 6WHSKDQ¶V� � � � � � � � � � � � � �

FRPPRQ UHIHUHQFH WR WKH ³SURFHVV´ RU WKH WHDPZRUN G\QDPLFV� ,Q 6WHSKDQ¶V FRPSDQ\� /R& LV� � � � � � � � � � � � � �

QRW VROHO\ H[WHUQDO� LQVWHDG� SHRSOH DUH HQFRXUDJHG WR OHDUQ IURP RQH DQRWKHU� DQG WKH ORZHU� � � � � � � � � � � � � � �

HPSKDVLV RQ QHJDWLYH FRQVHTXHQFHV RI IDLOXUH HQFRXUDJHV OHDUQLQJ� $V KH SXWV LW� LQ WKH HYHQW� � � � � � � � � � � � � � �

RI VLWXDWLRQV KDSSHQLQJ� DW WKH HQG� �³:H H[SODLQ LW VR HYHU\RQH LV RQ WKH VDPH SDJH� DQG WKHQ� � � � � � � � � � � � � � � � � �

LI WKHUH LV DQ\WKLQJ ZH FRXOG KDYH GRQH WR SUHYHQW WKLV� DQG LI WKHUH DUH FKDQJHV ZH FRXOG GR� � � � � � � � � � � � � � � � � � �

DQG ZRXOG WKHVH FKDQJHV EH UHDVRQDEOH´� 7UDQVSDUHQF\ LV HQFRXUDJHG LQ 6WHSKDQ¶V� � � � � � � � � � �

RUJDQLVDWLRQ� ZKLFK LV ERXQG WR SURIRXQG HIIHFWV RQ WKH EHKDYLRXU DQG EHOLHIV RI KLV IHOORZ� � � � � � � � � � � � � � �

WHDP�PHPEHUV��

������5LVN�$VVHVVPHQW�

5LVN DVVHVVPHQW LV EHVW DGGUHVVHG E\ WKH DFWLRQV WKDW WKH &6�,6 H[SHUWV WDNH WR HQVXUH WKDW� � � � � � � � � � � � � � � �

WKH\ FDQ FRQWURO WKH EHKDYLRXU RI WKH SHRSOH� DQG WKXV QHJDWLQJ WKH SRWHQWLDO ULVN D FRPSDQ\� � � � � � � � � � � � � � � �

FDQ HQGXUH GXULQJ QRUPDO RSHUDWLRQV� +RZHYHU� DV KLJKOLJKWHG EHIRUH� WKHUH DSSHDUV WR EH DQ� � � � � � � � � � � � � �

H[WUD HPSKDVLV RQ WKH DELOLW\ RI WKHVH PHDVXUHV WR EH WUDFNHG� ZKLFK LV IXUWKHU HYLGHQFHG E\� � � � � � � � � � � � � � � �

WKH�IDFW�WKDW�DOO�&6�,6�UHVSRQGHQWV�DFFHSW�WKH�UHDOLW\�WKDW�FRQYHQWLRQDO�ZRUNHUV�ZLOO�QRW�³FDUH´��

��

$OO WKH &6�,6 UHVSRQGHQWV LOOXVWUDWH WKDW WKHUH LV D IXQGDPHQWDO DFFHSWDQFH RI WKH SDUDGLJP� � � � � � � � � � � � � �

WKDW WKH ZRUNHU GRHVQ¶W FDUH� ZKLFK LQ WXUQ LV IXHOOHG E\ SHUVRQDO ELDVHV� DQG DOVR EXVLQHVV� � � � � � � � � � � � � � � �

���

�



�

FRQGXFW JLYHQ E\ WKH QDWXUH RI WKH GDWD� 3HWUD HODERUDWHV RQ WKH IDFW WKDW WKLV FDQ EH DWWULEXWHG� � � � � � � � � � � � � � � � � �

WR WKH ZD\ EXVLQHVV LV GRQH LQ FRQVXOWLQJ� 6KH FODLPV WKDW ³RUJDQLVDWLRQV DUH VWUXJJOLQJ ZLWK� � � � � � � � � � � � � � �

JHWWLQJ FOLHQWV WR VWRS IRFXVLQJ SXUHO\ RQO\ RQ WHFK´� �ZKLFK LQFLGHQWDOO\ DOVR OHDGV WR WKH� � � � � � � � � � � � � � �

SDUWLFXODU ZD\ WKDW EXVLQHVVHV VKDSH WKHLU RZQ GHPDQGV ZKHQ LW FRPHV WR PDWWHUV VXFK DV� � � � � � � � � � � � � � �

,QIRUPDWLRQ 6HFXULW\� ,Q RWKHU ZRUGV� DOWKRXJK 3HWUD DJUHHV WKDW �³\RX FDQ KDYH HYHU\ V\VWHP� � � � � � � � � � � � � �

LQ WKH ZRUOG GHVLJQHG SURSHUO\ EXW LI \RX GRQ
W WHDFK WKH SHRSOH \RX FDQ
W KDYH D ����� � � � � � � � � � � � � � � � �

VHFXULW\ DJDLQVW KXPDQ HUURU´� �6R ZK\ LV WKDW WKH FDVH" 6XUHO\� LI WKH H[SHUW LV DZDUH RI WKH� � � � � � � � � � � � � � � � � �

LPSRUWDQFH RI SHRSOH XVLQJ WKH V\VWHPV EHLQJ LQIRUPHG� WKHQ WKH VDLG H[SHUW ZRXOG HQVXUH WKH� � � � � � � � � � � � � � �

PHWKRGV DQG SUDFWLFHV XVHG ZRXOG EH DGHTXDWH LQ VROYLQJ WKH LVVXH� 'DYLG¶V LQVLJKW RIIHUV D� � � � � � � � � � � � � � �

OLWWOH PRUH FODULILFDWLRQ� ZKLFK LV EDVHG RQ WKH GDWD�FRQWH[W� �³:H HQIRUFH ,6$ WKURXJK WKH XVH� � � � � � � � � � � � � � �

RI PDQGDWRU\ YLGHR�FRPSXWHU WUDLQLQJ DV ZHOO DV ³/XQFK DQG /HDUQV´ UHODWHG WR FXUUHQW HYHQW� � � � � � � � � � � � � �

WRSLFV« >:H@ WU\ RXU EHVW WR HQVXUH WKDW RXU WHDPV DUH UHDG\ IRU HDFK FKDOOHQJH JLYHQ WKH� � � � � � � � � � � � � � � � �

QDWXUH RI WKH GDWD WKDW ZH ZRUN ZLWK´ �� 'DYLG GRHV QRW FRPPHQW RQ WKH QHFHVVLW\ WKDW LV DOVR� � � � � � � � � � � � � � � � � �

EURXJKW DERXW GXH WR WKH VL]H RI WKH FRPSDQ\� $V LOOXVWUDWHG EHIRUH� 6WHSKDQ DQG 'DYLG KDYH� � � � � � � � � � � � � � � �

RSSRVLWH YLHZV� ZKLFK FDQ EH SRWHQWLDOO\ DWWULEXWHG GXH WR WKH VKHHU VL]H RI WKH UHVSHFWLYH� � � � � � � � � � � � � � �

FRPSDQLHV� $V D FRPSDQ\ LQFUHDVHV IURP D VWDUW�XS �H�J� FRPSDQ\ 6WHSKDQ ZRUNV LQ� WR D� � � � � � � � � � � � � � �

VLJQLILFDQW PDUNHW SOD\HU �H�J� FRPSDQ\ 'DYLG ZRUNV LQ�� WKH FRVW RI IDLOXUH LQFUHDVHV� � � � � � � � � � � � �

SURSRUWLRQDWHO\� DQG� FRQVHTXHQWO\� OHDGV WR GHPDQGV RI WRS PDQDJHPHQW IRU IDFWRUV ZKLFK� � � � � � � � � � � �

LQGLUHFWO\ HQIRUFH ,6 FRPSOLDQFH DQG HQVXUH RYHUVLJKW� 7KLV DSSURDFK FRXOG H[SODLQ WKH� � � � � � � � � � � �

GLIIHUHQFH�LQ�ERWK�UHVSRQGHQWV¶�DWWLWXGHV��ZKLOH�FRUURERUDWLQJ�3HWUD¶V�YLHZ��

��

,Q VKRUW� ULVN DVVHVVPHQW V\VWHPV ZLOO EHFRPH LQFUHDVLQJO\ LQIOH[LEOH DV WKH RUJDQLVDWLRQ WDNHV� � � � � � � � � � � � �

D PRUH SURPLQHQW PDUNHW SRVLWLRQ DQG GHFLVLRQV RI WRS PDQDJHPHQW WR HQVXUH WKHLU RZQ� � � � � � � � � � � � � �

RUJDQLVDWLRQDO REMHFWLYHV EHLQJ PHW� DQG HQRXJK GDWD EHLQJ VXSSOLHG ZLOO QHFHVVLWDWH DQ� � � � � � � � � � � �

RYHUGHSHQGHQFH RQ WHFKQRORJLFDO VROXWLRQV WKDW FDQ EH SURYLGHG RQ D PDVVLYH VFDOH� DV� � � � � � � � � � � � �

RSSRVHG�WR�WDLORULQJ�VROXWLRQV�EDVHG�RQ�WKH�WHDP��

������'LJLWDO�0DWXULW\��

7KH EHOLHIV RI &6�,6 UHVSRQGHQWV UHJDUGLQJ WKH LPSRUWDQFH RI WHFKQRORJ\ KDYH EHHQ RXWOLQHG� � � � � � � � � � � � �

LQ WKH SUHYLRXV VHFWLRQ� EXW LW LV LPSRUWDQW WR FRQVLGHU ZKDW WKHVH GHFLVLRQV DQG EHOLHIV LPSO\� � � � � � � � � � � � � � � �

���

�



�

DERXW WKH RUJDQLVDWLRQ LQ JHQHUDO� $ UHOLDQFH RQ HQVXULQJ DFFRXQWDELOLW\� DQG WKH VXEVHTXHQW� � � � � � � � � � � � �

XVH RI WHFKQRORJLFDO VROXWLRQV WR VWDWLFDOO\ PRQLWRU ³SHUIRUPDQFH´ RI ZRUNHUV KLJKOLJKWV WKDW� � � � � � � � � � � �

WHFKQRORJ\ DV VXFK LV IDU PRUH LPSRUWDQW WKDQ WKH XQGHUVWDQGLQJ RI WKH VXEMHFW PDWWHU DPRQJ� � � � � � � � � � � � � � �

WKH JHQHUDO ZRUNHUV� *LYHQ 3HWUD¶V YLHZV UHJDUGLQJ WHFKQRORJ\� %HQMDPLQ¶V FRPPHQW RQ WKH� � � � � � � � � � � �

PHDVXUDELOLW\ RI ,6$ DQG ,6 FRPSOLDQFH� (OOLRW¶V YLHZ FDQ JLYH DQ HYHQ JUHDWHU LQVLJKW LQWR� � � � � � � � � � � � � � �

ZK\�RUJDQLVDWLRQV�VHW�XS�WKHLU�SUDFWLFHV�WKH�ZD\�WKH\�GR��

�

7KH QDWXUH RI RUJDQLVDWLRQDO FXOWXUH UHIOHFWV LWVHOI LQ D WRS�GRZQ PDQQHU� DQG LQ WKLV UHJDUG�� � � � � � � � � � � � � � �

ZKHQ LW FRPHV WR GLJLWDO PDWXULW\ RI RUJDQLVDWLRQV� PDQDJHPHQW¶V SHUVSHFWLYHV XOWLPDWHO\� � � � � � � � � � �

VKDSH WKH &6�,6 GHSDUWPHQW¶V DFWLRQV� (OOLRW¶V ORQJ�VWDQGLQJ H[SHULHQFH ZLWK &6�,6 KDV� � � � � � � � � � �

RIIHUHG KLP D FHUWDLQ SHUVSHFWLYH WKDW PD\ EH ODFNLQJ IURP LQGLYLGXDOV ZRUNLQJ ZLWKLQ� � � � � � � � � � � � �

H[WUHPHO\ GHILQHG FRQGLWLRQV �VXFK DV 'DYLG� RU LQGLYLGXDOV ZKR KDG WKH OX[XU\ RI LQWHUDFWLQJ� � � � � � � � � � � � � �

ZLWK GLIIHUHQW GHSDUWPHQWV WR VKDSH WKHLU RZQ XQGHUVWDQGLQJ �VXFK DV 6WHSKDQ�� $FFRUGLQJ WR� � � � � � � � � � � � �

(OOLRW� FRPSOLDQFH LV QRW D PDWWHU RI LQFHQWLYHV �² WKDW LV WR VD\ WKDW SXQLVKPHQW DQG UHZDUG� � � � � � � � � � � � � � � � �

V\VWHPV FDQ EH XVHG �² EXW XOWLPDWHO\ LW LV D PDWWHU RI WRS PDQDJHPHQW¶V SRVLWLRQ RQ WKH LVVXH�� � � � � � � � � � � � � � � � � �

,QGHHG� (OOLRW FODLPV� ³,W LV FKDOOHQJLQJ WR ZRUN ZLWK WKH VHFXULW\ LI \RX GRQ
W KDYH VXSSRUW� � � � � � � � � � � � � � � �

IURP WKH OHDGHUVKLS� WKHUHIRUH� LW LV FULWLFDO IRU WKH ERDUG WR FRPPXQLFDWH LW WR DOO OHYHOV RI WKH� � � � � � � � � � � � � � � � � �

RUJDQLVDWLRQ´� ,W LV RI FRQVHTXHQFH WKHUHIRUH WR XQGHUVWDQG WKH WRS PDQDJHPHQW¶V SRVLWLRQ RQ�� � � � � � � � � � � � �

WKH QDWXUH RI F\EHUVHFXULW\� ZKLFK LQ WXUQ ZRXOG QHFHVVLWDWH D JUHDWHU JHQHUDO XQGHUVWDQGLQJ RI� � � � � � � � � � � � � �

&6�,6 WKURXJK JUHDWHU LQWHUDFWLRQ ZLWK WKH &6 GHSDUWPHQW� 8QIRUWXQDWHO\� JLYHQ %HQMDPLQ¶V�� � � � � � � � � � �

3HWUD¶V DQG 'DYLG¶V YLHZV �² WKLV LV XQOLNHO\ GXH WR WKH QHHG IRU HDFK LQGLYLGXDO WR VHJPHQW� � � � � � � � � � � � � � � � �

WKHLU WLPH WR IXOILO WKHLU RZQ SXUSRVH� 3DURFKLDOLVP ZLWKLQ WKH KLJKHU HFKHORQV RI DQ� � � � � � � � � � � � � �

RUJDQLVDWLRQ WKHUHIRUH JUHDWO\ OLPLWV WKH IHDVLELOLW\ RI &6�,6 SUDFWLFHV WKURXJKRXW WKH� � � � � � � � � � �

RUJDQLVDWLRQ� ,Q VLPSOH WHUPV� LI WKH FRPSDQ\ OHDGHUV EHOLHYH WKDW ,7 VWUXFWXUHV DUH HDVLHU WR� � � � � � � � � � � � � � �

SUHVHQW WR VKDUHKROGHUV DV D ³VROXWLRQ´ DV RSSRVHG WR ³HGXFDWLRQ´� WKDW ZLOO XOWLPDWHO\ IRUFH� � � � � � � � � � � � � �

WKH�KDQGV�RI�WKH�&6�,6�H[SHUWV��

�

���

�



�

����$QDO\VLV��,7�'HSDUWPHQW�

7KLV VHFWLRQ LV VWXG\LQJ WKH LQVLJKWV SURYLGHG E\ ,7 SURIHVVLRQDOV DQG WKHLU DSSOLFDWLRQ DQG� � � � � � � � � � � � � �

DGKHUHQFH WR WKH WKHRUHWLFDO FRQFHSWV� $V LQIHUUHG IURP WKH OLWHUDWXUH UHYLHZ� WKH ,7� � � � � � � � � � � � �

GHSDUWPHQW LV H[SHFWHG WR DFW DV D PHGLDWRU� D VDWHOOLWH� EHWZHHQ WKH F\EHUVHFXULW\� � � � � � � � � � � � �

PDQDJHPHQW DQG WKH QRQ�,7 GHSDUWPHQWV� DV WKHLU RZQ JRDOV DUH YHU\ PXFK LQ OLQH ZLWK WKRVH� � � � � � � � � � � � � � � �

RI F\EHUVHFXULW\ GHSDUWPHQW� DOEHLW PRUH IRFXVHG RQ WKH WHFKQLFDO DVSHFW VXFK DV SDWFKLQJ� � � � � � � � � � � � �

SRWHQWLDO VRIWZDUH� RU KDUGZDUH�UHODWHG YXOQHUDELOLWLHV� DQG HQVXULQJ WKDW QRERG\ JDLQV DFFHVV� � � � � � � � � � �

LQWR WKH RUJDQLVDWLRQ
V LQWUDQHW WKURXJK IRUFHIXO PHDQV� :KDW WKLV LPSOLHV LV WKDW D IDLUO\ KLJK� � � � � � � � � � � � � � �

OHYHO RI ,6$ LV H[SHFWHG� EXW WKHLU SDUWLFXODU ZRUN RULHQWDWLRQ DQG XVHG MDUJRQ ZLOO OLNHO\� � � � � � � � � � � � � � �

UHVXOW LQ ORZ OHYHOV RI IUXLWIXO LQWHUGHSDUWPHQWDO LQWHUDFWLRQ� 7KH XVH RI MDUJRQ DORQH XVHG LQ D� � � � � � � � � � � � � � � �

VHPL�VWUXFWXUHG LQWHUYLHZ PD\ FRQWULEXWH WR QHXWUDOL]DWLRQ EHKDYLRXUV� UHGXFLQJ WKH QRQ�,7� � � � � � � � � �

:/&� ,Q WKH FDVH RI WKH ,7 GHSDUWPHQW� LW FDQ EH H[SHFWHG WKDW ULVN DVVHVVPHQW ZLOO EH� � � � � � � � � � � � � � � � �

IXQGDPHQWDOO\ GLIIHUHQW DQG EDVHG RQ GLIIHUHQW YDOXHV� ZKLFK OLNHO\ HPSKDVL]H DFFRPSOLVKLQJ� � � � � � � � � � �

WKHLU RZQ WDVN DV RSSRVHG WR HQVXULQJ IXOO ,6 FRPSOLDQFH� KLJK DZDUHQHVV RQ GDWD� � � � � � � � � � � � � �

FRQILGHQWLDOLW\ DQG LQWHJULW\� 7KHLU FRPSOLDQFH ZLWK ,6 SUDFWLVHV ZLOO EH H[DPLQHG LQ WKH QH[W� � � � � � � � � � � � � �

SDUDJUDSKV�HODERUDWLQJ�RQ�WKH�&,)V�LQIOXHQFHV�HVWDEOLVKHG�HDUOLHU��

������6WUHVV�DQG�5HVLOLHQFH�

2YHUDOO� LQWHUYLHZV UHYHDOHG WKDW LW LV VWURQJO\ EHOLHYHG WKDW 6ZHGLVK HPSOR\HHV SUHIHU WR� � � � � � � � � � � � �

IROORZ VWULFW JXLGHOLQHV WR DYRLG MRE�UHODWHG VWUHVV� /RZ ZRUNLQJ VWUHVV LV D FUXFLDO HOHPHQW LQ� � � � � � � � � � � � � � �

SURSHU ,6$ GHYHORSPHQW VLQFH LQ VXFK DQ HQYLURQPHQW ,6 JRYHUQDQFH SULQFLSOHV DUH DVVLVWLQJ� � � � � � � � � � � � �

WKH ZRUNHUV DQG PDWFK WKHLU YROXQWDU\ FRPSOLDQFH� 5HVLOLHQFH LV ZLGHO\ DGRSWHG DPRQJ ,7� � � � � � � � � � � � �

HPSOR\HHV�DQG�VHHPV�WR�DFW�DV�D�VWURQJ�RUJDQLVDWLRQDO�FDSDELOLW\�VKDUHG�DPRQJ�ZRUNHUV���

)URP &KDUOHV¶ LQWHUQDWLRQDO H[SHULHQFH RI ZRUNLQJ LQ D JOREDO FRQVXOWDQF\ FRPSDQ\� KH FRXOG� � � � � � � � � � � � �

FRPPHQW DQG HODERUDWH RQ FHUWDLQ FXOWXUDO GLIIHUHQFHV KH HQFRXQWHUHG ZLWK D UHIOHFWLRQ RQ� � � � � � � � � � � � �

6ZHGLVK VHFXULW\ DWWLWXGHV� VSHFLILFDOO\ ZLWK UHJDUG WR UXOHV DQG WUDLQLQJ GLPLQLVKLQJ WKH� � � � � � � � � � � �

SRVVLELOLW\ RI VWUHVV ZKHQ ZRUNLQJ LQ VXFK D VHQVLWLYH ILHOG� $V &KDUOHV VDLG� �³,I , FRPSDUH� � � � � � � � � � � � � � � �

���

�



�

FRXQWULHV� WKH\ DUH GLIIHUHQW«6ZHGHV DUH YHU\ OR\DO WR WKHLU SURFHVVHV� 7KH\ DUH YHU\� � � � � � � � � � � � �

>WUXVWLQJ@� WKH\ FRXOG HYHQ EH QDwYH� EXW WKH\ QHHG UXOHV WR SOD\ ZLWK� WKH\ DUH HVSHFLDOO\ OR\DO� � � � � � � � � � � � � � � � �

ZKHQ LW FRPHV WR HQIRUFLQJ SURFHVVHV DQG URXWLQH� 7KDW LV ZK\ WUDLQLQJ LV YHU\ YDOXHG LQ WKLV� � � � � � � � � � � � � � � � �

W\SH RI ZRUN�´ 6XIILFLHQW WUDLQLQJ DOORZV SURSHU DGKHUHQFH WR UXOHV� IROORZLQJ WKH FRPSOLDQFH� � � � � � � � � � � � �

IDFWRUV� DV ZHOO DV ORZHUV WKH VWUHVV OHYHOV� ,W VHHPV WKDW 6ZHGLVK FXOWXUH LV DVVLVWLQJ LQ� � � � � � � � � � � � � � � �

HIIHFWLYHO\ GHDOLQJ ZLWK VWUHVV VLQFH LW HQVXUHV WKH IROORZLQJ RI WKH WRS PDQDJHPHQW� � � � � � � � � � � � �

JRYHUQDQFH��ZRUNHUV�DUH�OR\DO�WR�WKH�GLUHFWLYHV�DQG�UXOHV�DQG�EXLOG�UHVLOLHQFH��

������3XQLVKPHQW�DQG�5HZDUG�6\VWHPV�

7KH W\SH RI GDWD� OHYHO RI ULVN� VHQVLWLYLW\� LQGXVWU\ DQG FXOWXUH VHHP WR GLFWDWH WKH LPSDFW RI� � � � � � � � � � � � � � � � �

SXQLVKPHQW DQG UHZDUG IDFWRUV� $V &KDUOHV FODLPHG� �³,I \RX FRPSDUH WKDW ZLWK RUJDQLVDWLRQV�� � � � � � � � � � � � �

LW LV D GLIIHUHQW OHYHO ZLWK KRZ PXFK \RX LQYHVW RQ VHFXULW\� :KHQ SHRSOH JHW FODVVLILHG OLNH� � � � � � � � � � � � � � � � �

V\VWHPV GR IRU WKH LQIRUPDWLRQ WKH\ KROG���\RX DUH LQ D JRYHUQPHQW >VHFXULW\@ OHYHO� H�J� WKH� � � � � � � � � � � � � � �

PLOLWDU\� ,Q P\ RSLQLRQ� WKDW LV WKH KLJKHVW OHYHO RI F\EHUVHFXULW\ >DSSOLFDWLRQ@� 0DQ\� � � � � � � � � � � � �

RUJDQLVDWLRQV ZKLFK , KDYH EHHQ ZRUNLQJ ZLWK DUHQ
W HYHQ FORVH�´ 2UJDQLVDWLRQV DQG� � � � � � � � � � � �

LQGXVWULHV ZLWK WKH KLJKHVW OHYHOV RI WKH V\VWHP DQG KXPDQ IDFWRU FODVVLILFDWLRQ LQ WHUPV RI� � � � � � � � � � � � � � �

VHFXULW\ DUH� GXH WR KLJKO\ VHQVLWLYH GDWD� WKRVH PRVW UHOHYDQW WR DFFRXQWLQJ IRU SXQLVKPHQW� � � � � � � � � � � � � �

DQG UHZDUG V\VWHPV DV WKH QHFHVVLWLHV WR WDLORU DSSURSULDWH EHKDYLRXU E\ LQFHQWLYLVLQJ SRVLWLYH� � � � � � � � � � � � �

RU QHJDWLYH UHDFWLRQV EHFRPH HVSHFLDOO\ XUJHQW� +RZHYHU� RYHUDOO LW VHHPHG WKDW WKH ,7� � � � � � � � � � � � �

UHSUHVHQWDWLYHV�GLG�QRW�KDYH�HQRXJK�H[SHULHQFH�WR�FRPPHQW�RQ�WKRVH���

�

&KDUOHV EHOLHYHV WKDW WKH WZR PDLQ HOHPHQWV LQ VKDSLQJ ,6$ DGRSWLRQ DUH NQRZOHGJH DQG� � � � � � � � � � � � � �

WUDQVSDUHQF\ LQ VHFXULW\ SUDFWLFHV� 7KH ILUVW LV DFKLHYHG E\ WUDLQLQJ DQG DFFXPXODWHG� � � � � � � � � � � �

H[SHULHQFH� ZKLOH WKH VHFRQG DVVLVWV LQ WKH UDSLG DFFHOHUDWLRQ RI VHFXULW\ OHYHOV� �³0DQ\ WLPHV� � � � � � � � � � � � � �

VHFXULW\ GHSDUWPHQWV ZLWKLQ RUJDQLVDWLRQV GR QRW KDYH RSHQ WUDQVSDUHQF\� ,I DQ LQFLGHQW� � � � � � � � � � � �

RFFXUV� LW LV RIWHQ RQO\ WKH ,7 DQG VHFXULW\ GHSDUWPHQW WKDW JDLQV WKH NQRZOHGJH DQG LPSURYHV� � � � � � � � � � � � � � � �

WKHLU RZQ DZDUHQHVV� EXW GR QRW DOORZ WKLV WKURXJKRXW WKH ZKROH RUJDQLVDWLRQ� (YHQ SXEOLF� � � � � � � � � � � � � �

FRPSDQLHV GR QRW VKDUH VR PXFK LQIRUPDWLRQ DERXW WKHP���WKH\ WU\ WR KLGH LQFLGHQWV IURP WKH� � � � � � � � � � � � � � �

FRPSHWLWRUV´� $V D UHVXOW� WKH ODFN RI LQIRUPDWLRQ VKDULQJ RQO\ ZRUVHQV VHFXULW\ OHYHOV� 7KH� � � � � � � � � � � � � �

IHDU IRU SXQLVKPHQW UHVXOWV LQ D FHUWDLQ OHYHO RI SDURFKLDOLVP ZKHQ LQGLYLGXDOV DUH PRUH� � � � � � � � � � � � � �

���

�



�

FRQFHUQHG IRU WKHLU RZQ FRUSRUDWH LQWHUHVWV FRPSDUHG WR WKH RYHUDOO JRDOV RI WKH RUJDQLVDWLRQ�� � � � � � � � � � � � � �

7KH 6ZHGLVK FXOWXUH ZKLFK DGRSWV FRQVLVWHQW WUDLQLQJ DQG G\QDPLF OHDUQLQJ� DV ZHOO DV WKH� � � � � � � � � � � � � �

HTXDOLWLHV OD\LQJ LQ IRXQGDWLRQV RI 6ZHGLVK VRFLHW\ DUH SURPRWLQJ DQ DFFHOHUDWHG WUXVW� � � � � � � � � � � �

GHYHORSPHQW� ZKLFK LQ WXUQ JHQHUDWHV KLJKHU PRWLYDWLRQ LQWHQWLRQV� $Q RYHUYLHZ RI WKH� � � � � � � � � � � �

LQWHUYLHZ LQVLJKWV LQGLFDWHV WKDW PRWLYDWLRQDO IDFWRUV LQ 6ZHGHQ DUH IRUPLQJ D TXLWH GLIIHUHQW� � � � � � � � � � � � �

DSSURDFK��DYRLGLQJ�SXQLVKPHQW�DQG�IHDU��

������:RUNHU¶V�3HUFHLYHG�/RFXV�RI�&RQWURO�

7KH FRPPLWPHQW WR DGKHUHQFHV WR ,6 SUDFWLFHV� DV ZHOO DV FXOWLYDWLRQ RI ,6$ JUHDWO\ GHSHQGV� � � � � � � � � � � � � � �

RQ LQGLYLGXDO LQFHQWLYHV RQ KRZ WR SHUIRUP DQG XVH RQHVHOI¶V GLUHFWLYHV ZLWK WKH HQG JRDO LQ� � � � � � � � � � � � � � � �

PLQG� ,W JHQHUDOO\ VHHPV WKDW WKH VHQVLWLYLW\ RI GDWD DQG WKH LQWHUQDO PRWLYDWLRQ WR FRQWULEXWH� � � � � � � � � � � � � � �

WKH OHYHOV RI FRPPLWPHQW DV ZHOO DV WKH RUJDQLVDWLRQDO ,6$� $FFRUGLQJ WR *LGHRQ�� � � � � � � � � � � � �

³LQIRUPDWLRQ VHFXULW\ LV YHU\ LPSRUWDQW EXW RIWHQ PLVVHG RU HYHQ VNLSSHG RQ SXUSRVH GXH WR LWV� � � � � � � � � � � � � � � �

³XQQHFHVVDU\´ FRPSOH[LW\´� KLJKOLJKWLQJ RIWHQ SDURFKLDO LQWHQWLRQV RI WKH RUJDQLVDWLRQ DQG� � � � � � � � � �

WKH SDUDGR[ RI XVDEOH VHFXULW\� ZKHQ WKH RYHUFRPSOLFDWLRQ RI ,6 SUDFWLFHV GRHV QRW QHFHVVDULO\� � � � � � � � � � � � � �

LQIHU WR EHWWHU VHFXULW\� \HW RIWHQWLPHV WR DQ HYHQ ZHDNHU RQH� ,Q KLV RSLQLRQ� SULRULWLVDWLRQ RI� � � � � � � � � � � � � � � �

FXVWRPHU GDWD SURWHFWLRQ LV NH\ LQ PDLQWDLQLQJ WUXVWZRUWKLQHVV DQG FUHGLELOLW\ LQ IURQW RI WKH� � � � � � � � � � � � � �

FXVWRPHUV� ³'HILQLQJ WKH ULJKW ZD\V WR PHDVXUH WKH KHDOWK RI WKH V\VWHP LV YHU\ LPSRUWDQW�� � � � � � � � � � � � � � �

0RUHRYHU� HYHU\ GHYHORSHU LQ WKH FRPSDQ\ PXVW NQRZ KRZ WR DFFHVV PRQLWRULQJ WRROV DQG� � � � � � � � � � � � � �

LQYHVWLJDWLRQ WRROV���0\ VWURQJ EHOLHI LV WKDW HYHU\ GHSDUWPHQW LQ WKH FRPSDQ\� QR PDWWHU LI LW� � � � � � � � � � � � � � �

LV WHFKQLFDO RU RSHUDWLRQDO� VKRXOG EH FRQFHUQHG DERXW VHFXULW\´� �² �*LGHRQ LV HPSKDVL]LQJ� � � � � � � � � � � � �

WKH VLJQLILFDQFH RI WKH DGRSWLRQ RI LQWHUQDO /R& DPRQJ ZRUNHUV DV WKDW LQQHU� � � � � � � � � � � � �

FRQVFLHQWLRXVQHVV DQG KLJK UHVSRQVLELOLW\ HYHQWXDOO\ UHVXOWV LQ LPSURYHG DZDUHQHVV DQG� � � � � � � � � �

VHOI�HIILFDF\���

�

³,Q RUGHU WR UHDFK KLJKHU OHYHOV RI ,6$� WUDQVSDUHQF\ LV UHDOO\ LPSRUWDQW«>WKH RUJDQLVDWLRQ� � � � � � � � � � � � �

VKRXOG@ WU\ WR HGXFDWH WKH HPSOR\HHV VR WKDW WKH\ KDYH WKDW VHOI�LQWHUHVW DQG IHHO OLNH WKH\ KDYH� � � � � � � � � � � � � � � � �

D FHUWDLQ GHJUHH RI UHVSRQVLELOLW\´� �² �FODLPHG &KDUOHV� ,QWHUQDO :/& KDV LQGHHG GHHPHG D� � � � � � � � � � � � � �

FUXFLDO HOHPHQW LQ SURSHU ,6$ DGRSWLRQ LQ WKH H\HV RI WKH ,7 GHSDUWPHQW DV LW GULYHV WKH� � � � � � � � � � � � � � � � �

���

�



�

UHVSRQVLELOLW\ DQG JHQXLQH HQWKXVLDVP RI ZRUNHUV RQWR VXFK D OHYHO WKDW LQWHUQDO LQWHQWLRQV DUH� � � � � � � � � � � � � �

ILWWLQJ�WKH�RYHUDOO�YLVLRQ��

+RZHYHU� GXULQJ WKH VHFXULW\ SROLF\ PHHWLQJV� PDQDJHUV RI GLIIHUHQW GHSDUWPHQWV VHHP WR� � � � � � � � � � � �

SULRULWLVH WKHLU RZQ JRDOV DQG LQWHQWLRQV� $V QRWHG E\ 'DUOHQH� ³DV ORQJ DV LW GRHV QRW GLUHFWO\� � � � � � � � � � � � � � � � �

DIIHFW WKHLU GHSDUWPHQW RU WKHLU VWDWLVWLFV� WKH\ GR QRW FDUH HQRXJK DERXW VHFXULW\ SROLF\´�� � � � � � � � � � � � � �

6XFK OLPLWHG LQIOH[LEOH SDURFKLDO PLQGVHW LV QHJDWLYHO\ UHODWHG WR WKH RYHUDOO RUJDQLVDWLRQDO� � � � � � � � � � � �

HIIRUWV� 7KH ZRUNORDG GLYLVLRQ PD\ UHVXOW LQ LPEDODQFH DQG LQHIILFLHQF\ LQ JRDOV DQG YLVLRQ� � � � � � � � � � � � � �

DFKLHYHPHQW� 7KHUHIRUH� LQWHUGHSDUWPHQWDO FROODERUDWLRQ DQG WHDP G\QDPLFV DUH FUXFLDO�� � � � � � � � �

WKURXJKRXW DOO VWDJHV� DQG WUDLQLQJ VKDOO EH FRQVLVWHQW� 7UDQVSDUHQF\ DQG G\QDPLF OHDUQLQJ� � � � � � � � � � � �

VKDOO EH HQFRXUDJHG� IDFLOLWDWLQJ LQWHUQDO /R&� &KDUOHV FODLPV RQH RI WKH FUXFLDO� � � � � � � � � � � �

UHVSRQVLELOLWLHV RI WKH FRPSDQ\ VKDOO EH WR LQFXOFDWH WKH ,6$ WKURXJK VHFXULW\ JRYHUQDQFH RQ� � � � � � � � � � � � � �

LWV DOO OHYHOV� &KDUOHV DGGV WKDW UHJXODU DQG SHUVLVWHQW FRQVXOWDQF\ ZLWK FRPSOLDQFH PDQDJHUV� � � � � � � � � � � � �

DQG RWKHU SHUVRQQHO UHODWHG WR VHFXULW\ JRYHUQDQFH LV DQ HIILFLHQW ZD\ WR VWLPXODWH� � � � � � � � � � � � �

RUJDQLVDWLRQDO�,6$��

������5LVN�DVVHVVPHQW�

5LVN DVVHVVPHQW LV PDLQO\ LQYHVWLJDWHG E\ WKH DFWLRQV WDNHQ ZKLFK PD\ SXW WKH VHFXULW\ RI WKH� � � � � � � � � � � � � � � �

FRPSDQ\ DW ULVN� 7KH YDOXHV LGHQWLI\LQJ ULVN DVVHVVPHQW DVSHFWV DPRQJ ,7 SHUVRQQHO DUH� � � � � � � � � � � � �

PRVWO\ WHFK�UHODWHG� GHVSLWH WKH VKDUHG YLVLRQ IRU WKH LPSRUWDQFH RI ,6$ DGRSWLRQ RQ DOO� � � � � � � � � � � � � �

RUJDQLVDWLRQDO OHYHOV� ZKLFK PD\ UHQGHU FHUWDLQ LQWHUGHSDUWPHQWDO DGRSWLRQ GLIILFXOWLHV� 7\UHOO� � � � � � � � � �

FODLPV WKDW �³VHFXULW\ VKRXOG DOZD\V EH D SDUW RI WKH FRPSDQ\¶V PLQG´� LPSO\LQJ WKDW VHFXULW\� � � � � � � � � � � � � � �

VKRXOG EH HPSOR\HG RQ DOO RUJDQLVDWLRQDO OHYHOV� LQ DOO LWV DFWLYLWLHV DQG DOO VWDJHV� \HW LW� � � � � � � � � � � � � � � �

FHUWDLQO\ VKDOO EH G\QDPLFDOO\ DGMXVWHG WR WKH EXVLQHVV DQG LQGXVWU\� )URP DQ ,7 GHSDUWPHQW� � � � � � � � � � � � � �

SHUVSHFWLYH� LW VHHPV WKDW WKH VHFXULW\ LQFHQWLYHV DUH QRW XQLIRUP EHWZHHQ WKH GHSDUWPHQWV� � � � � � � � � � � � �

VLQFH WKHUH LV D KLJKHU WHFKQLFDO UHTXLUHPHQW IURP WKH ,7 WHDP� ,Q RUGHU WR IDFLOLWDWH WKH� � � � � � � � � � � � � � � �

DZDUHQHVV RI DQ\ HYHQ XQH[SORLWHG IDLOXUHV� FRQWLQXRXV SHQHWUDWLRQ WHVWV DUH SHUIRUPHG E\ WKH� � � � � � � � � � � � �

,7�WHDP��

�
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�

$FFRUGLQJ WR &KDUOHV� RQH RI WKH JUHDWHVW LVVXHV IRU RUJDQLVDWLRQV LV WR XQGHUVWDQG WKH� � � � � � � � � � � � � �

SULQFLSOHV RI UHJXODWLRQV� DQG� FRQVHTXHQWO\� DSSO\ WKRVH RQ WHFKQLFDO DQG KXPDQ DVSHFWV RI� � � � � � � � � � � � �

ZRUN� �³7KH PDQDJHPHQWV¶ PDLQ IRFXV LV WR UHSRUW WKDW \RX DUH IXOILOOLQJ FRPSOLDQFH´� Z�KDW� � � � � � � � � � � � � �

UHVXOWV LQ XQGHUYDOXDWLRQ RI WKH PDLQ DVVHW ± WKH XVHUV� VLQFH ³�ZKHQ \RX UHFODVVLI\ WKH V\VWHPV�� � � � � � � � � � � � � � � �

\RX QHHG WR UHFODVVLI\ WKH XVHUV \RX OHW WKH ZRUNHUV ZRUN ZLWK WR SURWHFW WKH LQIRUPDWLRQ� � � � � � � � � � � � � � � �

ZLWKLQ DQ RUJDQL]DWLRQ´� &KDUOHV KHUH LV UHIOHFWLQJ RQ WKH ULVN DVVHVVPHQW DQG KRZ *'7 DQG� � � � � � � � � � � � � � �

DVVRFLDWHG EHKDYLRXU WR ULVNV XQUDYHO LQ WKH RUJDQLVDWLRQ� 7KH RYHUDOO SHUVSHFWLYH RI ,7� � � � � � � � � � � � �

SHUVRQQHO VHHPV WR EH FORVHO\ UHIOHFWLQJ WKH DVSHFWV RI ,62����� VWDQGDUG DQG VSHFLILFDOO\� � � � � � � � � � � � �

ULVN�WUHDWPHQW�SODQV���

,QWURGXFWRU\ DZDUHQHVV WUDLQLQJ JHQHUDOO\ GRHV QRW VXIILFH LQ WKH RSLQLRQ RI $QJHOD� IRU� � � � � � � � � � � � �

LQVWDQFH� IURP KHU H[SHULHQFH RI ZRUNLQJ ZLWK IUDXG DQG PRQH\ ODXQGHULQJ� QXPHURXV� � � � � � � � � � � �

HPSOR\HHV WHQG WR QHJOHFW FHUWDLQ SUDFWLFHV ZLWKRXW IXUWKHU V\VWHPDWLF UHPLQGHUV DQG WUDLQLQJ�� � � � � � � � � � � �

UHVXOWLQJ LQ SRVLQJ KLJK ULVNV� ,7 GHSDUWPHQW LV RIWHQ UHOLHG XSRQ LQ ,6$ FRPPXQLFDWLRQ \HW� � � � � � � � � � � � � � �

WKH MDUJRQ PD\ GLVWRUW WKH FRPSUHKHQVLRQ DQG LQWHUGHSDUWPHQWDO DEVRUELQJ RI WKH SUDFWLFHV�� � � � � � � � � � � �

7KH YLHZ RQ ,6$ RI ,7 GHSDUWPHQW UHSUHVHQWDWLYHV LV HYLGHQWO\ PRVWO\ UHOLDQW RQ WHFKQLFDO� � � � � � � � � � � � � �

HOHPHQWV DQG ³IDFLOLWDWHG LQWHJUDWLRQ RI VHOHFWHG VHFXULW\ VROXWLRQV �́ DV VWDWHG E\ 7\UHOO LQ RQH� � � � � � � � � � � � � �

RI WKH LQWHUYLHZV� 7KH ,7 GHSDUWPHQW IRFXVHV RQ HQVXULQJ WKH VHOHFWLRQ RI VHFXULW\ VROXWLRQV WR� � � � � � � � � � � � � � �

EH SURSHUO\ LQWHJUDWHG� 7KURXJKRXW WKH LQWHUYLHZV LW KDV EHHQ VSHFLILFDOO\ HPSKDVLVHG WKDW DQ\� � � � � � � � � � � � �

VHFXULW\ IDLOXUH LV RI WKH KLJKHVW SULRULW\ DQG WKH ,7 WHDP XQGHUWDNHV D YDULHW\ RI DOHUWLQJ DQG� � � � � � � � � � � � � � � � �

PRQLWRULQJ WRROV LI WKDW RFFXUV ZKLOH VLPXOWDQHRXVO\ FRRUGLQDWLQJ DQG VLJQDOOLQJ WKH LVVXH WR� � � � � � � � � � � � �

RWKHU XQLWV� 0RUH WHFKQLFDO YLHZ RQ WKH ,6 FRPSOLDQFH PD\ GHFUHDVH WKH SDFH DQG DEVRUSWLRQ� � � � � � � � � � � � � � �

RI VHFXULW\ NQRZOHGJH DPRQJ GHSDUWPHQWV� UHVXOWLQJ LQ WKH GLVVLSDWLRQ RI RYHUDOO� � � � � � � � � � �

RUJDQLVDWLRQDO DZDUHQHVV� 6XPPDU\ RI WKH UHVSRQVHV E\ WKH ,7 WHDP LQIHUV WKDW PRVW RI WKH� � � � � � � � � � � � � � �

SURWHFWLYH PHDVXUHV VHHP WR IRUP D KDELW KRZHYHU LW KDV WR EH VXSHUYLVHG DQG FRQVLVWHQW�� � � � � � � � � � � � � � �

2IWHQWLPHV� DFFRUGLQJ WR 7\UHOO� ,7 SHUVRQQHO ZKHQ KDQGOLQJ ORZ�ULVN GDWD� DUH QRW FRQFHUQHG� � � � � � � � � � � � �

ZLWK VHFXULW\ DV PXFK� \HW HYHQ IDLOXUHV ZLWK QRQ�VHQVLWLYH GDWD PD\ \LHOG VLJQLILFDQW GDQJHUV�� � � � � � � � � � � � � �

DV VWDWHG E\ F\EHUVHFXULW\ H[SHUW (OOLRW� 7KLV LV VXSSRUWHG E\ WKH *'7 RQ KRZ LQGLYLGXDOV� � � � � � � � � � � � � � �

PDNH FRQQHFWLRQV EHWZHHQ LOOHJLWLPDWH EHKDYLRXU DQG SRVVLEOH VDQFWLRQV� ,Q WKH FDVH RI� � � � � � � � � � � �

ORZ�ULVN GDWD� ,7 SHUVRQQHO DUH OHVV FRQFHUQHG ZLWK SXQLVKPHQWV RQ GHYLDQW EHKDYLRXU�� � � � � � � � � � � �

WKHUHIRUH�DUH�QRW�SD\LQJ�PXFK�DWWHQWLRQ�WR�VHFXULW\��SXWWLQJ�WKH�FRPSDQ\�DW�KLJK�ULVNV��
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�

$FFRUGLQJ WR 'DUOHQH� WKH RUJDQLVDWLRQ VKDOO EH PRUH WHFK�RULHQWHG DQG WKH\ EHOLHYH WKDW� � � � � � � � � � � � �

SXWWLQJ VXIILFLHQW VDIHJXDUGV ³ZLOO UHGXFH XVHU¶V HUURU DQG QHJOLJHQFH ZLWK WKH KHOS RI� � � � � � � � � � � � � �

LQYHVWPHQWV LQ SRZHUIXO VHFXULW\ WRROV �HTXLSPHQW DQG VRIWZDUH� WKDW DOORZ FRQWUROOLQJ HYHU\� � � � � � � � � � � �

VLQJOH GDWD SDVVLQJ WKURXJK WKH QHWZRUN´ �� 7KLV KLJKOLJKWV WKH FRPPRQ LVVXH RI IDLOLQJ WR WDNH� � � � � � � � � � � � � � �

SURSHU FDUH RI ULVN DVVHVVPHQW DQG DOORFDWH VXIILFLHQW LQYHVWPHQWV WR WKH KXPDQ VLGH RI� � � � � � � � � � � � � �

LQIRUPDWLRQ VHFXULW\� UHVXOWLQJ LQ DV\PPHWULF DQG ZHDN ,6$� &KDUOHV FRPPHQWHG WKDW� � � � � � � � � � �

³>VHFXULW\@ LV DERXW KRZ PXFK \RX LQYHVW� 6ZHGLVK FRPSDQLHV EXGJHW IRU VHFXULW\� WKH\� � � � � � � � � � � � �

DOORFDWH UHVRXUFHV DQG VSHQG WLPH RQ LW� ,Q RWKHU FRXQWULHV� WKH\ PD\ QRW LQYHVW LQ VHFXULW\ DQG� � � � � � � � � � � � � � � � �

\RX JHW ZKDW \RX SD\ IRU�´ <HW� SULRULWLVDWLRQ GRQH YLD ULVN DVVHVVPHQW DQG WUHDWPHQW SODQV LV� � � � � � � � � � � � � � � �

FUXFLDO IRU HQDEOLQJ SURSHU UHVRXUFH DOORFDWLRQ ZKLFK LV RQH RI WKH PDLQ HOHPHQWV RI� � � � � � � � � � � � � �

JRYHUQDQFH SULQFLSOHV RI ,6� ,QYHVWPHQWV� WR EH HIILFLHQW LQ WKH ORQJ UXQ� VKDOO EH WDNHQ XQGHU D� � � � � � � � � � � � � � � � �

FOHDU XQGHUVWDQGLQJ RI DVVHW YDOXHV� DVVRFLDWHG FRVWV DQG ULVNV� LQ RUGHU WR PDLQWDLQ D FRKHUHQW� � � � � � � � � � � � � � �

F\EHUVHFXULW\�VWUDWHJ\���

������'LJLWDO�PDWXULW\�

$ IHZ LQWHUYLHZHHV KDYH KLJKOLJKWHG WKH LVVXH RI FRRSHUDWLRQ ZLWK WKH UHVW RI WKH FRPSDQ\ DV� � � � � � � � � � � � � � � �

RIWHQWLPHV WUXVW EHFRPHV WKH FULWLFDO SRLQW RI UHOLDELOLW\� 7\UHOO� ZKR LV DQ HPSOR\HH DW D� � � � � � � � � � � � � � �

\RXQJ \HW DFFHOHUDWHG LQ LWV JURZWK WHFKQLFDO 6ZHGLVK VWDUWXS� KDV KLJKOLJKWHG WKH DEVHQFH RI D� � � � � � � � � � � � � � �

GHGLFDWHG VHFXULW\ WHDP DV WKH PDLQ SUREOHP LQ WKH FRRUGLQDWLRQ RI ,6 PHDVXUHV� /DFN RI VXFK� � � � � � � � � � � � � � � �

VSHFLILF IRFXV LPSOLHV PLVVLQJ VXSHUYLVLRQ ZKLFK LV FULWLFDO IRU DQ\ FRPSDQ\� $EVHQFH RI� � � � � � � � � � � � �

H[SHULHQFHG F\EHU OHDGHUVKLS LV D IRXQGDWLRQDO FRPSOH[LW\ ZHDNHQLQJ WKH OHYHOV RI GLJLWDO� � � � � � � � � � � �

PDWXULW\ DQG ,6$� DQG VKDOO DW OHDVW EH FRPSOHPHQWHG E\ H[SHULHQFHG ,7 LQGLYLGXDOV DEOH WR� � � � � � � � � � � � � � �

VSUHDG�DZDUHQHVV��

+RZHYHU� 7\UHOO QRWHV WKDW WKH ,7 WHDP LV �³WU\LQJ WR HQIRUFH LQIRUPDWLRQ VHFXULW\ RQ DOO� � � � � � � � � � � � � � �

GLIIHUHQW OHYHOV DQG LQ DOO GHSDUWPHQWV� EHFDXVH ZH WKLQN WKDW WKH V\VWHP LV DV VHFXUH DV LWV� � � � � � � � � � � � � � � � �

ZHDNHVW OLQN´ �� WKHUHIRUH DFWLQJ DV DQ DJLOH JURXS RI VDWHOOLWHV� \LHOGLQJ KLJK GLJLWDO PDWXULW\ RI� � � � � � � � � � � � � � �

WKH RUJDQLVDWLRQ DQG IROORZLQJ WKH %6,00 SULQFLSOHV� �³:H VHH VHFXULW\ DV D FRQWLQXRXV� � � � � � � � � � � � �

LPSURYHPHQW SURFHVV RI RXU EXVLQHVV���1R VLQJOH SHUVRQ LV DEOH WR PDNH VRPH FRQFHUQLQJ� � � � � � � � � � � � �

GHFLVLRQ MXVW E\ RQHVHOI� ,W PHDQV WKDW DOPRVW HYHU\WKLQJ LQ WKH FRPSDQ\ JRHV WKURXJK DW OHDVW� � � � � � � � � � � � � � � �

���
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�

VHYHUDO SHRSOH� 0D\EH WKDW LV VORZHU� EXW LW KHOSV WR FXW VRPH LQVHFXUH VROXWLRQV DQG WR PDNH� � � � � � � � � � � � � � � � �

WKH FRGH PRUH UREXVW �² �LW EULQJV RYHUDOO DZDUHQHVV�´ 7KLV SURYHV WKH W\SLFDOO\ 6ZHGLVK� � � � � � � � � � � � � �

FROOHFWLYLVW DWWLWXGH DQG HQFRXUDJHPHQW RI WUDQVSDUHQF\ DPRQJ ZRUNHUV� 1HYHUWKHOHVV� WKH� � � � � � � � � �

LQWHUYLHZHH KDV DOVR VKRZQ D VOLJKW ODFN RI WUXVW LQ ,6$ DPRQJ GHSDUWPHQWV ZKLFK LQGLFDWHV� � � � � � � � � � � � � � �

YDU\LQJ WUXVWZRUWKLQHVV LQ 6ZHGLVK RUJDQLVDWLRQV� GHVSLWH WKH JHQHUDOO\ KLJK OHYHO RI SHUVRQDO� � � � � � � � � � � �

UHOLDQFH��

&KDUOHV VWDWHG� �³, WKLQN WKDW F\EHUVHFXULW\ FDQQRW EH JHQHUDOL]HG DQG DSSOLHG LQ RQH ZD\ WR DOO� � � � � � � � � � � � � � � �

FRPSDQLHV� \RX QHHG WR NQRZ \RXU RUJDQL]DWLRQ DQG ZKDW \RXU PDLQ JRDOV DUH EHIRUH \RX VHW� � � � � � � � � � � � � � � �

WKH VHFXULW\ UHTXLUHPHQWV DQG WKH OHYHOV RI VHFXULW\� , EHOLHYH WKDW IOH[LELOLW\ LV VRPHWKLQJ WKDW� � � � � � � � � � � � � � �

6ZHGHV DUH JRRG DW� >7KH\@ DUH WLUHG RI >WKLQNLQJ ZLWKLQ@ WKH ER[� WKH\ DUHQ¶W VR KDUG RQ� � � � � � � � � � � � � � � � �

VWUXFWXUHV� 6HFXULW\ VKRXOG EH MXVW OLNH ,7 � VRPHWKLQJ VXSSRUWLQJ WKH RUJDQL]DWLRQ� DQG LW� � � � � � � � � � � � � �

VKRXOG EH WUDQVSDUHQW� LW VKRXOGQ¶W PDNH WKH RUJDQL]DWLRQDO JURZWK VORZ GRZQ´� )OH[LELOLW\� � � � � � � � � � � �

DQG G\QDPLVP RI DGDSWDWLRQ DQG RSHQ�PLQGHG WKLQNLQJ GHWHUPLQH WKH SRZHU RI JURXS HIIRUW�� � � � � � � � � � � � �

XQLI\LQJ WKH HVVHQFH DQG WKH JRDO IURP PXOWLSOH DQJOHV RI YLHZ� 3UROLIHUDWLQJ FRPSOH[LW\ RI� � � � � � � � � � � � � �

XQLTXH RUJDQLVDWLRQDO YLVLRQ LV SRVLWLYHO\ SURSRUWLRQDO WR WKH DELOLW\ RI IOH[LEOH VHFXULW\� � � � � � � � � � � �

FRPSOLDQFH��

�

&RPPHQWLQJ RQ WKH UHODWLRQ RI VHFXULW\ WR FXOWXUDO PLQGVHW� &KDUOHV FODLPHG WKDW �³VHFXULW\� � � � � � � � � � � � �

DQG PHQWDOLW\ JR KDQG LQ KDQG PDQ\ WLPHV EHFDXVH LQ WKH ODFN RI WUDLQLQJ \RX IDOO EDFN RQ� � � � � � � � � � � � � � � � � �

\RXU PHQWDOLW\� 7KDW LV P\ SKLORVRSK\���7KH\ >6ZHGHV@ DUH RSHQ LQ WKH ZD\ WKH\ WKLQN��� 7KLV LV� � � � � � � � � � � � � � � �

LQ JHQHUDO TXLWH VLPLODU WR DOO 1RUGLF FRXQWULHV� ,¶P KDOI�1RUGLF�KDOI�$UDE� DQG LW LV� � � � � � � � � � � � �

FRPSOHWHO\ RSSRVLWH LI \RX JR WR 7XQLVLD� WKH\ GR QRW WUXVW \RX XQWLO \RX SURYH WKDW� 7KH\ KDYH� � � � � � � � � � � � � � � � � �

DQRWKHU PHQWDOLW\´� ,QGHHG� WKH GLJLWDO DQG F\EHU PDWXULW\ OHYHO LV GHSHQGHQW RQ FXOWXUDO� � � � � � � � � � � � �

GLPHQVLRQV DQG SHFXOLDULWLHV RI WKH FXOWXUDO PLQGVHW� ,7 SHUVRQQHO DUH REVHUYDQW RI VXFK� � � � � � � � � � � � �

DVSHFWV� SURYLQJ WKH KLJK F\EHU PDWXULW\ RI 6ZHGHQ DQG LWV HQDEOLQJ FXOWXUDO FKDUDFWHULVWLFV� � � � � � � � � � � � �

ZKLFK�SURMHFW�RQWR�6ZHGLVK�RUJDQLVDWLRQV��

���

�



�

����)LQDO�'LVFXVVLRQ�

$QVZHULQJ WKH TXHVWLRQ RI �³ZKDW LV WKH UROH RI RUJDQLVDWLRQDO FXOWXUH LQ VKDSLQJ DQG HQVXULQJ� � � � � � � � � � � � � � �

,6$ FRPSOLDQFH´ LV LQ LWV RZQ UHJDUG HDV\� +RZHYHU� KRZ GR ZH VXEVWDQWLDWH WKLV FODLP" 7KLV� � � � � � � � � � � � � � � �

LV EHVW GRQH E\ ORRNLQJ DW KRZ WKH GLIIHUHQW VXUYH\HG GHSDUWPHQWV VKDSH WKH RUJDQLVDWLRQDO� � � � � � � � � � � � � �

FXOWXUH� ZKLFK LV DQDO\VHG LQ WKH SULRU VHFWLRQ� $W WKLV SRLQW RI WKH WKHVLV� LW LV FUXFLDO WR� � � � � � � � � � � � � � � � � �

XQGHUVWDQG WKH XQGHUO\LQJ IDFWRUV WKDW VHHP WR FRPH XS GXULQJ WKH DQDO\VLV� EXW WKDW QHHG WR� � � � � � � � � � � � � � � �

EH�JLYHQ�D�FXOWXUDO�FRQWH[W��

��

7KH UROH RI RUJDQLVDWLRQDO FXOWXUH LQ VKDSLQJ ,6 FRPSOLDQFH LV FRQWLQJHQW RQ WKH LQLWLDWLYHV� � � � � � � � � � � � � �

WDNHQ E\ WKH &6�,6 DQG ,7 GHSDUWPHQWV GXH WR WKHLU FORVH FRQQHFWLRQ WR ,QIRUPDWLRQ 6HFXULW\� � � � � � � � � � � � � � �

DV D ZKROH� EXW DOVR EHFDXVH LW LV XOWLPDWHO\ WKH LQLWLDWLYHV� SURWRFROV� JXLGHOLQHV� DQG� � � � � � � � � � � � � �

DSSURDFKHV WKDW FUDIW WKH UHVXOWLQJ DWWLWXGHV RI WKH FRQYHQWLRQDO QRQ�WHFK ZRUNHU ZLWKLQ DQ� � � � � � � � � � � � �

RUJDQLVDWLRQ� 7KH DQDO\VLV SUHVHQWHG LQ WKH SUHYLRXV VHFWLRQ LOOXVWUDWHV VHYHUDO FUXFLDO SRLQWV� � � � � � � � � � � �

WKDW DUH FXUUHQWO\ LPSRUWDQW LQ VKDSLQJ RUJDQLVDWLRQDO FXOWXUH WKURXJK ,6 LQLWLDWLYHV� EXW DOVR� � � � � � � � � � � � �

VHYHUDO GUDZEDFNV WKDW DULVH GXH WR WKH WHQVLRQV EHWZHHQ WKH WZR GHSDUWPHQWV� ZKLFK LQ D� � � � � � � � � � � � � � �

WDQGHP KLQW DW WKH LGHDO VLWXDWLRQ� %\ IRFXVLQJ DWWHQWLRQ RQ WKHVH DWWLWXGHV DQG RQ ZKDW LV� � � � � � � � � � � � � � � �

FXUUHQWO\ EHOLHYHG WR EH ODFNLQJ� RQH FDQ RSWLPL]H WKH RUJDQLVDWLRQDO FXOWXUH LQ DQ HIIRUW WR� � � � � � � � � � � � � � �

UHQGHU ,6$ DQG ,6 FRPSOLDQFH DV D IXQGDPHQWDO DVVXPSWLRQ RI DQ RUJDQLVDWLRQ¶V FXOWXUH �DV� � � � � � � � � � � � � �

SHU�6FKHLQ¶V�,FHEHUJ�0RGHO���

��

)LUVWO\� LW LV HVVHQWLDO WR XQGHUVWDQG WKH UROH RI WKH 6ZHGLVK SHFXOLDU ZD\ RI WKLQNLQJ LQ� � � � � � � � � � � � � � � �

VKDSLQJ WKH SUHVHQWHG DWWLWXGHV LQ WKH SUHYLRXV VHFWLRQ� 6ZHGHQ¶V XQLTXH FXOWXUDO SDUDGLJP�� � � � � � � � � � � �

XQGHUVFRUHG E\ LWV H[WUHPHO\ ORZ 0Y) �KLJK )HPLQLQLW\� DQG IRFXV RQ FROOHFWLYLVP�� � � � � � � � � � � �

WKHRUHWLFDOO\ �DQG SUDFWLFDOO\ EDVHG RQ DQDO\]HG HPSLULFDO PDWHULDO� SODFHV LPPHQVH YDOXH RQ� � � � � � � � � � � �

KRQHVW\ DQG WUDQVSDUHQF\� 7KLV LV SHUKDSV EHFDXVH IRU WHDPV WR ZRUN HIILFLHQWO\ DQG� � � � � � � � � � � � �

KDUPRQLRXVO\� D PXWXDO XQGHUVWDQGLQJ LV QHHGHG WR HQVXUH WUXVW� JXLGH EHKDYLRXU� DQG PRVW� � � � � � � � � � � � �

LPSRUWDQWO\ JLYH NQRZOHGJH D SUDFWLFDO YDOXH WR DOORZ IRU JUHDWHU RUJDQLVDWLRQDO IOH[LELOLW\� � � � � � � � � � � �

���

�



�

DQG JUHDWHU VHOI�GHWHUPLQDWLRQ� 8QGHU LGHDO FLUFXPVWDQFHV� WKHVH TXDOLWLHV ZRXOG EH DWWDLQHG� � � � � � � � � � �

²��EXW�LI�WKDW�ZDV�WKH�FDVH��WKHUH�ZRXOG�EH�QR�SRLQW�WR�WKLV�WKHVLV��

��

,QVWHDG� LW LV DSSDUHQW WKDW D SURIRXQG SDUDGLJP VKLIW LV QHHGHG DW WRS PDQDJHPHQW OHYHO WR� � � � � � � � � � � � � � � �

DOORZ IRU H[LVWLQJ ,6$ LQFHQWLYHV WR PRYH IURP REVHUYDEOH DFWLRQV �DUWHIDFWV� WR PRUH� � � � � � � � � � � � �

PHDQLQJIXO FXOWXUDO VFKHPDV �XQGHUO\LQJ DVVXPSWLRQV�� $WWLWXGHV H[SUHVVHG E\ %HQMDPLQ�� � � � � � � � �

3HWUD� DQG (OOLRW GHPRQVWUDWH WKDW WKH ,7 GHSDUWPHQW LV JLYHQ D JUHDWHU SUHIHUHQFH GXH WR WKH� � � � � � � � � � � � � � � �

UDWKHU QHZ QDWXUH RI ,6$� )RU WKH PDMRULW\ RI WKH WLPH LQ ZKLFK ,7 LQIUDVWUXFWXUHV KDYH EHHQ� � � � � � � � � � � � � � � � �

XVHG� WKHVH VDPH V\VWHPV KDYH GHPRQVWUDWHG WKDW FHUWDLQ FXOWXUDO TXDOLWLHV FDQ EH PRUH HDVLO\� � � � � � � � � � � � � �

PHDVXUHG� DQG LQ WXUQ� WRS PDQDJHPHQW JLYHV SUHIHUHQFH WR PHDVXUDEOH LQLWLDWLYHV DV RSSRVHG� � � � � � � � � � � � �

WR PRUH DEVWUDFW YLHZV� +RZHYHU� LW VKRXOG DOVR EH QRWHG WKDW WKLV DWWLWXGH GHSHQGV RQ WKH� � � � � � � � � � � � � � � �

QDWXUH RI WKH GDWD LWVHOI� UHFDOOLQJ WKDW GLIIHUHQW GDWD W\SHV DQG TXDOLW\ ZLOO QHFHVVLWDWH GLIIHUHQW� � � � � � � � � � � � � � �

OHYHOV RI SDUDQRLD DQG ZRUN FRPPLWPHQW� +RZHYHU� WKH FRQWH[W DOOXGHV WKDW IRU VRPH� � � � � � � � � � � � �

LQGXVWULHV LW LV HDV\ WR XQGHUVWDQG ZK\ ,6 FRPSOLDQFH LV LPSRUWDQW� ,QWHUQDOO\� DOO ZRUNHUV ZLOO� � � � � � � � � � � � � � �

NQRZ WKDW EDQNLQJ RU PHGLFDO LQIRUPDWLRQ LV DVVRFLDWHG ZLWK VHQVLWLYLW\ DQG SULYDF\� DQG�� � � � � � � � � � � � �

WKHUHIRUH� FDQ HPSDWKL]H ZLWK LQGLYLGXDOV� $V LGHQWLILHG EHIRUH WKLV FRQWH[W DFWV DV D� � � � � � � � � � � � �

VHOI�UHLQIRUFLQJ ,6$ PHFKDQLVP� \HW WKH TXHVWLRQ VWLOO SHUWDLQV IRU ORZ VHQVLWLYH GDWD�� � � � � � � � � � � �

+RZHYHU� DV LQIHUUHG IURP WKH SUHYLRXV FKDSWHU� ZLWK UHJDUG WR OHVV VHQVLWLYH GDWD ,6$ LV D� � � � � � � � � � � � � � � �

PDWWHU RI HQVXULQJ XQGHUVWDQGLQJ� \HW LW LV WKH EHOLHI RI ERWK &6�,6 DQG ,7 GHSDUWPHQWV WKDW WKH� � � � � � � � � � � � � � � � �

JHQHUDO�ZRUNHU�GRHVQ¶W�SD\�VLJQLILFDQW�DWWHQWLRQ��

��

$ JUHDWHU OHYHO RI FRPPXQLFDWLRQ DQG WUDQVSDUHQF\ LV ZDUUDQWHG WR UHFRQFLOH GHSDUWPHQWDO� � � � � � � � � � � �

ELDV DQG LPSURYH WKH SODFHPHQW RI ,6$ ZLWKLQ WKH RUJDQLVDWLRQDO FXOWXUH RI D ILUP� 7KLV ELDV� � � � � � � � � � � � � � � �

QHHGV WR EH IL[HG ZLWKLQ WKH 6ZHGLVK FRQWH[W DV LW DFWV DJDLQVW WKH FXOWXUDO QRUP� 6ZHGHV KDYH� � � � � � � � � � � � � � � � �

WKH DELOLW\ WR XQGHUVWDQG WKH LPSRUWDQFH RI GDWD� LI JLYHQ WKH SURSHU FKDQFH �² UHGXFLQJ� � � � � � � � � � � � � � �

6ZHGLVK ZRUNHUV¶ :/& ZLOO QRW OHDG WR DQ\ SURIRXQG FKDQJHV DQG ZLOO SHUSHWXDWH WKH VPDOO� � � � � � � � � � � � � � �

PLVWDNHV WKDW FDQ HYHQWXDOO\ EHFRPH FRVWO\ IRU RUJDQLVDWLRQV� 7KH SHUVLVWLQJ GHSDUWPHQWDO DQG� � � � � � � � � � � �

RUJDQLVDWLRQDO ERXQGDULHV SUHYHQW LQGLYLGXDOV IURP XQGHUVWDQGLQJ RWKHU SHUVSHFWLYHV WKDQ� � � � � � � � �

WKHLU RZQ� ZKLFK LQ WXUQ OHDGV WR WHQVLRQ DQG JULHYDQFHV� 7KHVH JULHYDQFHV DUH WKH EDVLV RQ� � � � � � � � � � � � � � � �

ZKLFK QRQ�FRPSOLDQFH DQG SDURFKLDOLVP EHFRPH VHOI�UHLQIRUFLQJ� 7KH ODFN RI SHUVSHFWLYH DQG� � � � � � � � � � �

DELOLW\ WR OHDUQ SXWV JUHDWHU HPSKDVLV RQ ZKDW ZRUNHUV FDQ FRQWURO DV RSSRVHG WR WU\LQJ WR ILQG� � � � � � � � � � � � � � � � �

���

�



�

ZD\V WR FRQWURO ZKDW WKH\ FDQQRW� ,Q D PRUH VSHFLILF PDQQHU� LQGLYLGXDOV ZLOO FOLQJ WR WKDW� � � � � � � � � � � � � � � �

ZKLFK LV LPSRUWDQW WR WKHP� DQG ZLOO XVH WKDW DV D ZD\ WR DFKLHYH WKHLU RUJDQLVDWLRQDO JRDO�� � � � � � � � � � � � � � � � �

6KRXOG ZRUNHUV EH XQLQIRUPHG RQ DQ H[SHFWHG DVSHFW RI WKHLU ZRUN �,6 FRPSOLDQFH�� WKRXJK� � � � � � � � � � � � � �

WKLV DVSHFW LV SHUFHSWLEO\ VHFRQGDU\ WR �UHVXOWV �ZLWKLQ WKH RUJDQLVDWLRQ� QHXWUDOL]DWLRQ� � � � � � � � � � �

EHKDYLRXUV FDQ EH H[SHFWHG WR SHUVLVW� 6LPSO\ VDLG� WKH H[LVWLQJ RUJDQLVDWLRQDO SDUDGLJPV� � � � � � � � � � � �

SUHYHQW GHSDUWPHQWV IURP HQFRXUDJLQJ DQ LQWHUQDO ORFXV RI FRQWURO ZKLFK ZRXOG EULQJ DERXW� � � � � � � � � � � � �

SRVLWLYH�FKDQJH�LQ�WHUPV�RI�ZLOOLQJ�,6�FRPSOLDQFH��

��

$V VWDWHG LQ DQ HDUOLHU VHFWLRQ LQ &KDSWHU ��� ZKHQ WKH LQLWLDO SDUWQHUVKLS ZLWK WKH FROODERUDWLQJ� � � � � � � � � � � � � � � �

RUJDQLVDWLRQ ZDV XQIRUWXQDWHO\ WHUPLQDWHG� DWWHPSWV WR ILQG QRQ�WHFK �FRQYHQWLRQDO� ZRUNHUV� � � � � � � � � �

WR JHW WKHLU LQVLJKWV RQ ,6 FRPSOLDQFH ZDV XOWLPDWHO\ IUXLWOHVV� 0RVW FRPPRQO\ WKH H[FXVH� � � � � � � � � � � � � �

ZDV HLWKHU D ODFN RI WUXVW ZLWK UHJDUGV WR RXU LQWHQW RU EHOLHIV WKDW WKH ZRUNHU LQ TXHVWLRQ ZDV� � � � � � � � � � � � � � � � � � �

LQFRPSHWHQW WR DQVZHU WKH TXHVWLRQV VLQFH WKH\ SUHVXPHG LW GRHV QRW GLUHFWO\ FRQFHUQ WKHLU� � � � � � � � � � � � � �

GHSDUWPHQW� +RZHYHU� RXU LQDELOLW\ WR FRQGXFW LQWHUYLHZV ZLWK QRQ�WHFKQLFDO SHUVRQQHO PD\� � � � � � � � � � �

EH GHHPHG DV D UHVXOW RI LWVHOI� :KHWKHU WKH UHDVRQ JLYHQ ZDV WKH IRUPHU RU WKH ODWWHU� WKLV IDFW� � � � � � � � � � � � � � � � � � �

KLJKOLJKWV WKH SULPDU\ LVVXH RI ORZHU ,6$ RI FRQYHQWLRQDO ZRUNHUV DQG WKHLU ODFN RI� � � � � � � � � � � � � �

NQRZOHGJH RI ,6 FRPSOLDQFH WR NQRZ ZKDW FDQ EH UHYHDOHG DQG ZKDW FDQQRW� &RQVHTXHQWO\�� � � � � � � � � � � � � �

DOWKRXJK WDNHQ DW LWV YDOXH� WKLV VXJJHVWV WKDW IRU PRVW ZRUNHUV ,6 LV VWLOO D WRSLF WKH\ DUHQ¶W� � � � � � � � � � � � � � � � � �

IDPLOLDU�ZLWK��ZKLFK�LQ�WXUQ�ZLOO�EH�SHUSHWXDWHG�E\�WRS�PDQDJHPHQW��

��

$OO RI RXU &6�,6 DQG ,7 UHVSRQGHQWV GHPRQVWUDWHG D EDVHOLQH RI DFWLRQV DQG LQLWLDWLYHV WDNHQ�� � � � � � � � � � � � � � �

ZLWK PRVW RI WKHP IRFXVLQJ PRUH RQ DFFRXQWDELOLW\ UDWKHU WKDQ RQ SUDFWLFDO YDOXH� JLYHQ WKH� � � � � � � � � � � � � � �

IDFW WKDW WKH IUHTXHQF\ RI ,6 IDLOXUHV IRU FRPSDQLHV� ZKHUH WKH GDPDJH GRQH LV VLJQLILFDQW� LV� � � � � � � � � � � � � � � �

UDUH� 7KHUH GRHV QRW DSSHDU WR EH D OHDUQLQJ RSSRUWXQLW\ IRU FRQYHQWLRQDO ZRUNHUV WR DSSO\� � � � � � � � � � � � � � �

ZKDW &6�,6 H[SHUWV VHW RXW WR GR� DQG LQVWHDG SUHIHUUHG RUJDQLVDWLRQDO LQLWLDWLYHV DUH WKRVH WKDW� � � � � � � � � � � � � � �

UHPRYH FRQWURO IURP WKH ZRUNHU DQG JLYH PDQDJHUV JUHDWHU RYHUVLJKW �² GHVSLWH WKLV DSSURDFK� � � � � � � � � � � � � �

EHLQJ�SHUFHLYHG�DV�D�ZHDN�SUR[\�IRU�DFWXDOO\�DVVHVVLQJ�RUJDQLVDWLRQ¶V�,6$��

��

&RQVHTXHQWO\� DOWKRXJK KDUGO\ D FXUH�DOO IRU WKH SUHVHQWHG VRFLR�WHFKQLFDO SUREOHP� WKLV LVVXH� � � � � � � � � � � �

VKHGV OLJKW RQ JUHDWHU FRRUGLQDWLRQ DELOLW\ DQG JUHDWHU VHOI�GHWHUPLQDWLRQ RI ERWK WKH &6�,6� � � � � � � � � � � � �

DQG WKH ,7 GHSDUWPHQW� 'HVSLWH WKHLU SDURFKLDO QDWXUH RI WKH MRE� LQWHUYLHZHG H[SHUWV� � � � � � � � � � � � �

���

�



�

GHPRQVWUDWH WR EH VRPHZKDW DZDUH RI WKH QHHGV RI WKH RWKHU GHSDUWPHQWV� KRZHYHU� WKHLU VNLOO� � � � � � � � � � � � � � �

VHWV FRPSOHPHQW RQH DQRWKHU DQG FRXOG EHQHILW IURP JUHDWHU FROODERUDWLRQ� (DFK SDUW\ DIIHFWV� � � � � � � � � � � � �

WKH GLVFXVVHG IDFWRUV LQ WKHLU RZQ ZD\� DQG IRU WKH PRVW SDUW� LW LV WKH HQIRUFHG SDURFKLDOLVP� � � � � � � � � � � � � � � � �

EHWZHHQ WKH WZR GHSDUWPHQWV WKDW SUHYHQWV WKH PRUH WDLORUHG VROXWLRQV� 7KLV SDURFKLDOLVP�� � � � � � � � � � � �

KRZHYHU� GRHV QRW QDWXUDOO\ RULJLQDWH IURP WKH GHSDUWPHQWV WKHPVHOYHV� \HW IURP WKH WRS� � � � � � � � � � � � �

PDQDJHPHQW �ZKLFK LV DW OHDVW SHUFHLYDEO\ EDVHG RQ WKH UHVSRQVHV IURP UHVSRQGHQWV��� � � � � � � � � � � �

7KHUHIRUH� D JUHDWHU FROODERUDWLRQ ZRXOG DOORZ IRU PRUH FRQVLVWHQW YDOXDEOH LQIRUPDWLRQ IORZV� � � � � � � � � � � �

WKDW FRXOG FRPELQH WKH VNLOO VHWV RI &6�,6 DQG ,7 SHRSOH WR FUHDWH SURSHUO\ FUDIWHG VROXWLRQV�� � � � � � � � � � � � � � � �

1RWLFH WKDW WKLV LGHD FORVHO\ UHVHPEOHV WKH WKRXJKWV RI 6WHSKDQ DV SUHVHQWHG EHIRUH� )RU� � � � � � � � � � � � � �

LQVWDQFH� XQOLNH 'DYLG¶V� 3HWUD¶V� RU %HQMDPLQ¶V FRPSDQ\� 6WHSKDQ¶V VWDUW�XS LV LQ LWV HDUO\� � � � � � � � � � � � �

VWDJHV RI H[LVWHQFH DQG� FRQVHTXHQWO\� H[SUHVVHV JUHDWHU FXOWXUDO IOH[LELOLW\ ZLWK UHJDUGV WR� � � � � � � � � � � �

UROH ERXQGDULHV� DQG WKH GLIIHUHQW GHSDUWPHQWV LQWHUDFW RQ D JUHDWHU VFDOH� HVWDEOLVKLQJ D� � � � � � � � � � � � �

KLVWRU\�RI�FROODERUDWLRQ��

��

,Q VXPPDU\� RUJDQLVDWLRQDO FXOWXUH LV VKDSHG DFFRUGLQJ WR WKH DFWLRQV RI WKH GLIIHUHQW� � � � � � � � � � � � �

GHSDUWPHQWV� KRZHYHU� WKHVH DFWLRQV WKHPVHOYHV UHIOHFW ZKHUH WKH KHDGV RI WKH FRPSDQ\ SODFH� � � � � � � � � � � � �

WKHLU SULRULW\� ,W LV LPSRUWDQW IRU PDQDJHUV RI HVWDEOLVKHG DV ZHOO DV JURZLQJ FRPSDQLHV WR� � � � � � � � � � � � � � �

YLHZ ,6$ DQG ,6 FRPSOLDQFH DV D FXOWXUDO DQG QRW WHFKQLFDO IDFWRU� KHQFH� LW QHHGV WR EH� � � � � � � � � � � � � � � � �

FXOWLYDWHG WKURXJK RUJDQLF GHYHORSPHQW� $GGLWLRQDOO\� FHUWDLQ RUJDQLVDWLRQDO WUDLWV� VXFK DV� � � � � � � � � �

DWWLWXGHV SHUWDLQLQJ WR VWUHVV� :/&� ULVN DVVHVVPHQW� DQG GLJLWDO PDWXULW\� DOO RIIHU DQ� � � � � � � � � � � � �

LQWHUSUHWLYH OHQV WKURXJK ZKLFK WR DVVHVV KRZ DQ RUJDQLVDWLRQ VHWV XS LWV RZQ FRPSOLDQFH� � � � � � � � � � � � � �

IDFWRUV� DQG FDQ� WKHUHIRUH� EH XVHG DV D ZD\ RI LQWHUSUHWLQJ UHDVRQV IRU QRQ�FRPSOLDQFH� %\� � � � � � � � � � � � � � �

IRFXVLQJ RQ WKHVH SDUWV RI WKH RUJDQLVDWLRQDO FXOWXUH� D PDQDJHU FDQ QRW RQO\ EHWWHU XQGHUVWDQG� � � � � � � � � � � � � � �

WKH RUJDQLVDWLRQDO FXOWXUH ZLWK UHJDUGV WR ,6$� EXW DOVR FRPSUHKHQG ZKDW DFWLRQV QHHG WR EH� � � � � � � � � � � � � � �

WDNHQ WR FUHDWH DQ RUJDQLVDWLRQDO FXOWXUH WKDW FRPSOHPHQWV WKH FXOWXUDO SUHIHUHQFHV RI WKH� � � � � � � � � � � � �

ZRUNHUV�WKHPVHOYHV��

�

���

�



�

��&RQFOXVLRQ�

����5HVHDUFK�$LPV�

7KH SXUSRVH RI WKLV VWXG\ ZDV WR DLG LQ VHQVHPDNLQJ RI D FRPSOH[ VRFLR�WHFKQLFDO LVVXH ZLWK� � � � � � � � � � � � � � � �

UHJDUGV WR XQUDYHOOLQJ WKH NH\ UHODWLRQVKLSV DQG DVSHFWV RI RUJDQLVDWLRQDO FXOWXUH WKDW� � � � � � � � � � � �

FRQWULEXWH WR RU SUHYHQW ,QIRUPDWLRQ 6HFXULW\ FRPSOLDQFH� 'LVWLQFW HPSKDVLV LV SODFHG RQ WKH� � � � � � � � � � � � �

QDWXUH RI 6ZHGLVK FXOWXUH� DV D XQLTXH PD[LP� WKDW LQ WXUQ VKDSHV WKH LGHDO VLWXDWLRQV� � � � � � � � � � � � � � �

SHUWDLQLQJ WR LQWHUGHSDUWPHQWDO FRPPXQLFDWLRQV� DQG RIIHUV D EDVH�OLQH RI ZKLFK WR XQGHUVWDQG� � � � � � � � � � � �

WKH FXOWXUDO SUHIHUHQFH RI WKH DYHUDJH 6ZHGLVK ZRUNHU� ,Q GRLQJ VR D JUHDWHU XQGHUVWDQGLQJ RI� � � � � � � � � � � � � � �

WKH UROH RI RUJDQLVDWLRQDO FXOWXUH LV HVWDEOLVKHG� 7KH H[SHFWHG HQG UHVXOW ZDV WR FRQWULEXWH WR� � � � � � � � � � � � � � �

WKH XUJHQW VHQVHPDNLQJ WKDW LV QHHGHG ZLWKLQ WKH UHODWLYHO\ QHZ UHVHDUFK DUHD RI WKH +XPDQ� � � � � � � � � � � � � � �

)DFWRUV�RI�,QIRUPDWLRQ�6HFXULW\��

����5HVHDUFK�2EMHFWLYHV�

7KH UHVHDUFK REMHFWLYHV RI WKLV WKHVLV ZHUH WR JDLQ D PRUH GHWDLOHG XQGHUVWDQGLQJ RI WKH� � � � � � � � � � � � � � �

SHUVSHFWLYHV KHOG E\ FUXFLDO GHSDUWPHQWV ZLWKLQ RUJDQLVDWLRQV WKDW WKHRUHWLFDOO\ KDYH GLUHFW� � � � � � � � � � �

FRQWURO RYHU WKH ZD\ ,6$ LV VKDSHG ZLWKLQ RUJDQLVDWLRQV� ,Q GRLQJ VR� GLIIHUHQFHV FDQ EH� � � � � � � � � � � � � � �

KLJKOLJKWHG� DV ZHOO DV FRPPRQ EULGJLQJ SRLQWV ZLWK UHJDUGV WR JRYHUQDQFH SUHIHUHQFHV� DQG� � � � � � � � � � � � �

FRQVHTXHQWO\� D PRUH QXDQFHG XQGHUVWDQGLQJ RI KRZ H[LVWLQJ SUDFWLFHV DQG EHOLHIV RI HDFK� � � � � � � � � � � � �

GHSDUWPHQW VKDSH WKH GHJUHH WR ZKLFK ZRUNHUV FRPSO\ ZLWK ,6 SURWRFROV PDQGDWHG E\ WKH� � � � � � � � � � � � � �

RUJDQLVDWLRQ��

$V D VHFRQGDU\ OD\HU� WKH UROH RI WKH 6ZHGLVK FXOWXUDO PD[LP LV LQFOXGHG WR RIIHU D SHUVSHFWLYH� � � � � � � � � � � � � � � � �

WR H[LVWLQJ DQG IXWXUH HPSOR\HUV ZLWKLQ 6ZHGHQ WR UHGXFH OHDUQLQJ FRVWV DVVRFLDWHG ZLWK� � � � � � � � � � � � �

���

�



�

XQGHUVWDQGLQJ KRZ WR FXOWLYDWH D VXLWDEOH DQG HIILFLHQW ,6$ DQG ,6 FRPSOLDQW RUJDQLVDWLRQDO� � � � � � � � � � � � �

FXOWXUH��

����&RQFOXVLRQ�)LQGLQJV�

7KH LQWHUYLHZV DQG PRGHOV XVHG KLJKOLJKW WKDW WKH 6ZHGLVK FXOWXUH LV XQLTXH LQ WKH VHQVH WKDW� � � � � � � � � � � � � � � �

LW LV D FXOWXUH WKDW YDOXHV SUDFWLFDO LQIRUPDWLRQ IORZ� +LHUDUFKLHV DUH WROHUDWHG EXW WKH KHDY\� � � � � � � � � � � � � � �

HPSKDVLV RQ VHJPHQWDWLRQ ZLWKRXW DGHTXDWH FURVV�GHSDUWPHQWDO LQWHUDFWLRQ LV REVHUYDEO\� � � � � � � � �

GHWULPHQWDO�WR�PRYLQJ�,6$�DQG�,6�FRPSOLDQFH�GHHSHU�LQWR�WKH�FXOWXUH�RI�DQ�RUJDQLVDWLRQ��

0HDVXUHV E\ &6�,6 DQG ,7 GHSDUWPHQWV DUH LQ D ZD\ PDUUHG WKDQNV WR WKHLU RZQ SDURFKLDOLVWLF� � � � � � � � � � � � � � � �

REMHFWLYHV� ZKLFK FDQ RYHUODS EXW XOWLPDWHO\ UHTXLUH FRQWUDVWLQJ DSSURDFKHV� :KHUHDV RQH� � � � � � � � � � �

GHSDUWPHQW IDYRXUV OLPLWDWLRQV RI DFFHVV WR GDWD DQG LQ WKH RSWLPXP DVSLUHV IRU WRWDO� � � � � � � � � � � � � �

LQIRUPDWLRQ DFFHVV VHJPHQWDWLRQ� WKH RWKHU DUJXHV WKDW XOWLPDWHO\ ZKDW PDWWHUV LV HQVXULQJ� � � � � � � � � � � �

DFFRXQWDELOLW\ WKURXJK PDQGDWHG WUDLQLQJ� 3DUWLFLSDWLQJ UHVSRQGHQWV KDYH YRLFHG WKHLU� � � � � � � � �

FRQFHUQV RYHU WKH FRQYHQWLRQDO ZRUNHU¶V DELOLW\ WR HIIHFWLYHO\ SDUWLFLSDWH LQ WKH FUHDWLRQ RI ,6� � � � � � � � � � � � � �

FRPSOLDQW FXOWXUH� LW LV DSSDUHQW WKDW JUHDWHU FRRUGLQDWLRQ LV QHHGHG� EXW WKLV FDQ RQO\ EH� � � � � � � � � � � � � � �

HQFRXUDJHG E\ DGMXVWLQJ WKH UROH RI ,6$ ZLWKLQ DQ RUJDQLVDWLRQ DQG HQFRXUDJLQJ� � � � � � � � � � � �

LQWHUGHSDUWPHQWDO FROODERUDWLRQ LQ RUGHU WR NLFN�VWDUW OHDUQLQJ SURFHVVHV WKDW EXLOG XS ,6$� � � � � � � � � � � �

RUJDQLFDOO\��UHJDUGOHVV�RI�VL]H�RU�WKH�LQGXVWU\��

$IWHU D OHQJWK\ DQDO\VLV� WKH ILQGLQJV VXJJHVW WKDW D VLQJOH W\SH RI VROXWLRQ LV QRW VXLWDEOH� � � � � � � � � � � � � � � �

JLYHQ WKH FRQWH[W RI WKH GDWD LWVHOI� ,Q FHUWDLQ LQGXVWULHV� VXFK DV WKH ILQDQFLDO RU PHGLFDO� � � � � � � � � � � � � � � �

VHFWRUV� D SHUFHLYHG QHFHVVLW\ RI VHFXULW\ ZLOO PDQLIHVW LWVHOI GXH WR WKH LPSOLHG VHQVLWLYLW\ RI� � � � � � � � � � � � � � �

GDWD XVHG� +RZHYHU� ZKDW WKH UHVHDUFK SRLQWV RXW LV WKDW DZDUHQHVV RI WKH YDOXH LV EURXJKW RQ� � � � � � � � � � � � � � � � �

QDWXUDOO\� ,Q OHVV ³VWUHVVIXO´ HQYLURQPHQWV� WKH YDOXH RI LQIRUPDWLRQ FDQ EH LQWHUQDOO\� � � � � � � � � � � �

SHUFHLYHG DV ORZHU OHDGLQJ WR FDUHOHVVQHVV� ZKLFK LQ WXUQ VXJJHVWV WKDW JUHDWHU HPSKDVLV KDV WR� � � � � � � � � � � � � � �

EH�SODFHG�RQ�GDWD�YDOXH�DV�VXFK�ZLWKLQ�OHVV�VWUHVVIXO�LQGXVWULHV�WR�HQFRXUDJH�FRPSOLDQFH��

&RQVHTXHQWO\� ZLWK UHJDUGV WR RUJDQLVDWLRQDO FXOWXUH� DQG WKH SHFXOLDULW\ RI WKH 6ZHGLVK� � � � � � � � � � � �

QDWLRQDO FXOWXUH� LW LV FUXFLDO WR HQFRXUDJH JUHDWHU LQIRUPDWLRQ IORZ DQG WUDQVSDUHQF\ EHWZHHQ� � � � � � � � � � � � �

GHSDUWPHQWV WR IRVWHU D VHQVH RI WUXVW DQG LQFUHDVH ZRUNHUV¶ ORFXV RI FRQWURO VR WKDW HYHQ� � � � � � � � � � � � � � � �
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�

FRQYHQWLRQDO ZRUNHUV ZLOO EH DEOH WR GLVFXVV ,6$ DQG ,6 FRPSOLDQFH ZLWK HQRXJK� � � � � � � � � � � � �

VHOI�SHUFHLYHG�DELOLW\�WR�GHPRQVWUDWH�DFWXDO�NQRZOHGJH��

����3UDFWLFDO�,PSOLFDWLRQV�&RQWULEXWLRQ�

$V KDV EHHQ KLJKOLJKWHG LQ WKH SUHYLRXV FKDSWHU� WKH DQDO\VLV KDV DOORZHG XV WR FRUURERUDWH� � � � � � � � � � � � � � �

VRPH DVSHFWV RI UHVHDUFK KLJKOLJKWHG LQ �&KDSWHU � RI WKLV WKHVLV� ZKLOH KLQWLQJ DW GLIIHUHQFHV� � � � � � � � � � � � � � �

LQ FHUWDLQ SHUFHSWLRQV� 7KH SUDFWLFDO LPSOLFDWLRQV RI WKLV EHLQJ WKDW� LQGHHG� QDWLRQDO DQG� � � � � � � � � � � � �

RUJDQLVDWLRQDO FXOWXUH KDYH FHUWDLQ LPSDFWV RQ WKH FRPSOLDQFH LQWHQWLRQ RI ZRUNHUV� DQG WKHVH� � � � � � � � � � � � �

LQWHQWLRQV DUH VKDSHG DFFRUGLQJ WR WKH LQFHQWLYHV FUHDWHG E\ &6�,6 DQG ,7 GHSDUWPHQWV�� � � � � � � � � � � � �

UHVSHFWLYHO\��

7KH WKHVLV KDV HODERUDWHG RQ WKH QDWXUH RI WKH VRFLR�WHFKQLFDO SUREOHP DQG SURYLGHG DGGLWLRQDO� � � � � � � � � � � � � �

GHWDLO RQ WKH LQWHUQDO RUJDQLVDWLRQDO G\QDPLFV WKDW LQIOXHQFH ,6 FRPSOLDQFH� ,Q WKH PRVW EDVLF� � � � � � � � � � � � � �

WHUPV� DV KDV EHHQ HPSKDVLVHG E\ DOO LQWHUYLHZHHV� WKH SHUVRQQHO LV DZDUH RI WKHLU SDURFKLDO� � � � � � � � � � � � � � �

UROH� KRZHYHU� 6ZHGHQ KDV WKH XQLTXH QDWLRQDO DGYDQWDJH RI WKHLU IDLUO\ FROOHFWLYLVW DWWLWXGHV�� � � � � � � � � � � � �

ZKLFK GRHV QRW DSSHDU WR EH DGHTXDWHO\ OHYHUDJHG ZLWK UHJDUGV WR ,6$ FXOWLYDWLRQ� 3HRSOH GR� � � � � � � � � � � � � � �

QRW FRPSHWH ZLWK RQH DQRWKHU� DQG LQ IDFW� HQFRXUDJH HDFK RWKHU WR EH IDLUO\ WUDQVSDUHQW ZLWK� � � � � � � � � � � � � � � �

WKHLU RZQ PLVWDNHV� DQG PRUH LPSRUWDQWO\ GR QRW UHDOO\ SURPRWH SXQLVKPHQW� QHLWKHU IRUPDO� � � � � � � � � � � � �

QRU LQIRUPDO� ,Q WKH DEVHQFH RI HPSKDVLV RQ SXQLVKPHQW DQG FRQWH[WXDO VWUHVV �JLYHQ E\� � � � � � � � � � � � � �

UHSXWDWLRQ RI WKH ILUP RU WKH LQGXVWU\�� LW LV FUXFLDO WKDW WRS PDQDJHPHQW HVSRXVHV ,6$ DQG ,6� � � � � � � � � � � � � � � � �

FRPSOLDQFH DV HTXDOO\ LPSRUWDQW WR DWWDLQLQJ UHVXOWV� ,Q GRLQJ VR LW FDQ EH H[SHFWHG WKDW &6�,6� � � � � � � � � � � � � � � �

DQG ,7 VROXWLRQV ZLOO� LQ IDFW� UHGXFH WKH SURSHQVLW\ IRU QRQ�WHFK ZRUNHUV¶ SRWHQWLDO GHYLDQW� � � � � � � � � � � � � �

EHKDYLRXU��DQG�UHGXFH�WKH�OLNHOLKRRG�RI�XQLQWHQWLRQDO�GDWD�EUHDFKHV��

)URP WKH SHUVSHFWLYH RI 6ZHGLVK QDWLRQDO FXOWXUH� FHUWDLQ SUHIHUHQFHV IRU WKH RUJDQLVDWLRQDO� � � � � � � � � � � �

LQFHQWLYHV FDQ EH GHULYHG� ZKLFK KDYH EHHQ DGGLWLRQDOO\ FRUURERUDWHG WKURXJK HPSLULFDO ZRUN�� � � � � � � � � � � �

7UDQVSDUHQF\ DQG WKH FUHDWLRQ RI D IOH[LEOH RUJDQLVDWLRQDO SHUVSHFWLYH DSSHDU WR EH WKH RSWLPDO� � � � � � � � � � � � � �

FRQGLWLRQV IRU PDQ\ RI WKH &6�,6 H[SHUWV DQG VHYHUDO RI WKH ,7 H[SHUWV� +RZHYHU� WKH� � � � � � � � � � � � � � �

SDURFKLDO QDWXUH RI WKH GHSDUWPHQWV HQIRUFHV VROXWLRQV WKDW ERWK &6�,6 DQG ,7 H[SHUWV ILQG� � � � � � � � � � � � � �

XOWLPDWHO\ XQVDWLVIDFWRU\ IURP WKH SHUVSHFWLYH RI WKHLU SURIHVVLRQDO JRDOV� EXW WKDW WRS� � � � � � � � � � � �
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�

PDQDJHPHQW DSSHDUV WR DSSUHFLDWH� %RWK GHSDUWPHQWV ODPHQW WKDW JUHDWHU OHYHOV RI� � � � � � � � � � �

WUDQVSDUHQF\ ZRXOG IDFLOLWDWH WKH ZRUN DV LW ZRXOG HQFRXUDJH OHDUQLQJ ZLWKLQ WKH RUJDQLVDWLRQ�� � � � � � � � � � � � �

DQG FRQVHTXHQWO\ OHDG WR ,6$ EHFRPLQJ DQ HVSRXVHG YDOXH ZLWKLQ DQ RUJDQLVDWLRQ
V FXOWXUH�� � � � � � � � � � � � �

/HDUQLQJ DV D PHFKDQLVP LV IDFLOLWDWHG WKURXJK VHPL�SHUPDQHQW GHSDUWPHQWDO DQG MRE� � � � � � � � � � �

ERXQGDULHV���

7KH DXWKRUV RI WKLV WKHVLV KDYH GHPRQVWUDWHG WKDW LQ D FROOHFWLYLVW QDWLRQ VXFK DV 6ZHGHQ� WKH� � � � � � � � � � � � � � � �

EHVW ZD\ WR HQFRXUDJH ,6$ GHYHORSPHQW DQG WR LQFUHDVH WKH RYHUDOO ,6 LQWHJULW\ LV WKURXJK WKH� � � � � � � � � � � � � � � �

DGRSWLRQ RI VXFK YDOXHV DV PDQDJHULDO IOH[LELOLW\� WUDQVSDUHQF\� LQWHUGHSDUWPHQWDO� � � � � � � � �

FRPPXQLFDWLRQ� DQG PRVW LPSRUWDQWO\ WKURXJK D UHTXLUHG FKDQJH LQ WKH VWUDWHJLF SRVLWLRQLQJ� � � � � � � � � � � �

RI ,6$ E\ WRS PDQDJHPHQW� ,Q GRLQJ VR� DSSURSULDWH LQFHQWLYHV ZRXOG EH VKDSHG WKURXJK WKH� � � � � � � � � � � � � � �

FUHDWLRQ�RI�JUHDWHU�LQWHUGHSDUWPHQWDO�FRRSHUDWLRQ��

,Q VXPPDU\� WKH WKHVLV KDV GHPRQVWUDWHG WKDW� LQGHHG� PDQ\ RI WKH FRPSOLDQFH IDFWRUV� � � � � � � � � � � � �

GLVFXVVHG DUH VLJQLILFDQW LQ FRPSOLDQFH LQWHQWLRQ� ZKLOH VRPH� VXFK DV SXQLVKPHQW DQG UHZDUG� � � � � � � � � � � � �

V\VWHPV DUH OHVV LPSRUWDQW� JLYHQ WKH JUHDWHU QDWLRQDO FXOWXUH DVSHFW RI 6ZHGHQ� ,Q GRLQJ VR�� � � � � � � � � � � � � � �

WKLV WKHVLV FRQWULEXWHV WR JUHDWHU VHQVHPDNLQJ DQG RIIHUV LQWHUHVWHG SDUWLHV WR EHWWHU XQGHUVWDQG� � � � � � � � � � � � �

WKH WHQVLRQV EHWZHHQ WKH GLVFXVVHG GHSDUWPHQWV� 7KHUHIRUH� WKLV WKHVLV FDQ DLG \RXQJ� � � � � � � � � � � �

RUJDQLVDWLRQV LQ XQGHUVWDQGLQJ WKH LPSRUWDQFH RI RUJDQLVDWLRQDO LQFHQWLYHV LQ VKDSLQJ DQ� � � � � � � � � � �

RUJDQLVDWLRQDO�FXOWXUH�WKDW�HVSRXVHV�,6�FRPSOLDQFH��

����)XWXUH�5HVHDUFK�

*LYHQ WKH QDWXUH RI WKLV UHVHDUFK DUHD� PXFK RI WKH H[LVWLQJ OLWHUDWXUH LV VWLOO IDLUO\ REVFXUH GXH� � � � � � � � � � � � � � � � �

WR WKH SUHYDOHQW IDOVH EHOLHI WKDW ,QIRUPDWLRQ 6HFXULW\ LV D IXQGDPHQWDOO\ WHFKQLFDO SUREOHP�� � � � � � � � � � � � �

1DWXUDOO\� IRU PDQ\� LW LV PXFK HDVLHU WR YLHZ LW LQ VXFK D ZD\ WKDW LW EHFRPHV D TXHVWLRQ RI� � � � � � � � � � � � � � � � � � � �

IXQGLQJ� UDWKHU WKDQ D TXHVWLRQ RI PDQDJHPHQW� +RZHYHU� JLYHQ RXU ILHOGZRUN� FRQWULEXWLRQ�� � � � � � � � � � � �

DQG SUREOHP GLVFXVVLRQ LW FDQQRW EH GHQLHG WKDW ,6 PDQDJHPHQW LV DW LWV FRUH DERXW SHRSOH� � � � � � � � � � � � � � � �

PDQDJHPHQW� &RQVHTXHQWO\� PDQ\ UHVHDUFKHUV KDYH RSWHG IRU YDULRXV DSSOLFDWLRQV RI WKHRU\�� � � � � � � � � � �

SUDFWLFDO ZRUN� DQG EHVSRNH DVVHVVPHQW VROXWLRQV �DV GHVFULEHG LQ WKH OLWHUDWXUH UHYLHZ��� � � � � � � � � � � �
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�

+RZHYHU� WKLV DOVR RIIHUV D SOHWKRUD RI RSWLRQV� WKURXJK ZKLFK WR H[SORUH WKH EHVW SUDFWLFHV WR� � � � � � � � � � � � � � � �

PDQDJH�WKH�KXPDQ�DVSHFW�RI�,6��6RPH�RI�ZKLFK�ZLOO�EH�DGGUHVVHG�VKRUWO\��

7KH UROH RI QDWLRQDO FXOWXUH LV YLHZHG DV EHLQJ LPSRUWDQW� EXW WKXV IDU WKHUH DUH QR UHDO� � � � � � � � � � � � � � � � �

TXDOLWDWLYH FDVH VWXGLHV WKURXJK ZKLFK FROOHFWLYLVP RU LQGLYLGXDOLVP LV DGHTXDWHO\ DQDO\VHG WR� � � � � � � � � � � �

LGHQWLI\ WKH WUHQGV DPRQJ WKH ZRUNHUV� DQG� FRQVHTXHQWO\� DQ\ FXUUHQW UHVHDUFK FDQ EH GHHPHG� � � � � � � � � � � � � �

DQHFGRWDO DW EHVW� )XUWKHUPRUH� JLYHQ WKH SRVLWLRQ RI UHVHDUFKHUV DQG WKHLU YLHZV RQ WKH WRSLF� � � � � � � � � � � � � � �

LWVHOI� WKHUH LV QRW DQ DWWHPSW DW LGHQWLI\LQJ WKH HIIHFW RI WKH LQGXVWU\ LWVHOI RQ WKH ZD\ ,6$ LV� � � � � � � � � � � � � � � � � � �

PDQDJHG� DQG KRZ WKLV FRXOG GLIIHU IURP WKH JHQHUDO REVHUYDWLRQV DFTXLUHG LQ HLWKHU� � � � � � � � � � � � �

FROOHFWLYLVW�RU�LQGLYLGXDOLVWLF�FRQWH[WV��

$QRWKHU SRVVLEOH FRQVLGHUDWLRQ IRU IXWXUH UHVHDUFK FRXOG EH WR LQYHVWLJDWH DQG HYDOXDWH WKH� � � � � � � � � � � � �

OLQNDJHV RI SUHVHQWHG ILQGLQJV WR GLIIHUHQW W\SHV RI RUJDQLVDWLRQDO DUFKLWHFWXUHV DQG� � � � � � � � � � �

KLHUDUFKLHV� 6XFK D VWXG\ FRXOG ILQG SRWHQWLDO H[SODQDWLRQV EHKLQG FRPSOLDQFH LQWHQWLRQ� � � � � � � � � � �

IDFWRUV� ZLOOLQJQHVV WR DGKHUH WR ,6 SURWRFROV DQG YDU\LQJ LQWHUGHSDUWPHQWDO OHYHOV RI ,6$� ,W� � � � � � � � � � � � � �

ZRXOG DOVR RIIHU D KLJKO\ WDQJLEOH SUDFWLFDO FRQWULEXWLRQ IRU RUJDQLVDWLRQDO FRQVLGHUDWLRQ�� � � � � � � � � � �

6LQFH WKH RUJDQLVDWLRQDO VWUXFWXUH LV RIWHQWLPHV EXLOW ZLWK WKH FXOWXUDO LQIOXHQFH LQ PLQG�� � � � � � � � � � � � �

GHFLVLRQV UHJDUGLQJ ,6 FRPSOLDQFH PLJKW DOVR UHYHDO D VLJQLILFDQW UHODWLRQVKLS WRZDUGV WKH� � � � � � � � � � � �

ILUP¶V DUFKLWHFWXUH� 7KH FRPPXQLFDWLRQ IORZ DQG SURJUHVVLYH HYROXWLRQ RI WKH RUJDQLVDWLRQ� � � � � � � � � � �

PD\ LQIOXHQFH WKH HPHUJHQFH DQG YDULDWLRQV RI ,6 SROLFLHV DV WKRVH SHQHWUDWH WKH VWUXFWXUH DQG� � � � � � � � � � � � � � �

FXOWXUH RQ PXOWLSOH OHYHOV� 7KHUHIRUH� WR DYRLG V\VWHPDWLF PLVPDWFKHV EHWZHHQ DUFKLWHFWXUH�� � � � � � � � � � �

FXOWXUH�DQG�,6$��VXFK�UHODWLRQVKLSV�FRXOG�EH�VWXGLHG��
b

2XU UHVHDUFK VXJJHVWV WKDW WKH EHVW SUDFWLFHV� PXFK OLNH HGXFDWLRQ� UHTXLUH WUDQVSDUHQF\� 7KH� � � � � � � � � � � � �

ILQGLQJV� UHOHYDQW WR 6ZHGLVK FXOWXUH� VXJJHVW WKDW WKLV LV EHVW GRQH WKURXJK LQIRUPDO� � � � � � � � � � � � �

FRPPXQLFDWLRQ DQG PL[LQJ RI GHSDUWPHQWDO SHUVRQQHO WR HQFRXUDJH GLDORJXH DQG VKDULQJ RI� � � � � � � � � � � �

RSLQLRQV� :LOO WKLV� KRZHYHU� ZRUN IRU FXOWXUHV WKDW DUH IXQGDPHQWDOO\ GLIIHUHQW IURP 6ZHGHQ"� � � � � � � � � � � � �

:RXOG FRPSDQLHV WKHPVHOYHV EH ZLOOLQJ WR DFFHSW D SUDFWLFH RI WUDQVSDUHQF\ LI LW PHDQW WKDW� � � � � � � � � � � � � � �

WKHLU VWRFN FRXOG VXIIHU DV D UHVXOW RI ORZHU VKDUHKROGHU WUXVW" 7U\LQJ WR XQGHUVWDQG WKH UROH RI� � � � � � � � � � � � � � � � �

D QDWLRQDO FXOWXUH WKURXJK RWKHU PRGHOV WKDQ WKH &') PRGHO LV ERXQG WR RIIHU QHZ DQG� � � � � � � � � � � � � � � �

H[FLWLQJ ZD\V� WKURXJK ZKLFK WR LVRODWH DQG XQGHUVWDQG WKH HIIHFWV RI QDWLRQDO FXOWXUH RQ WKH� � � � � � � � � � � � � � �

LPSRUWDQFH�DQG�IHDVLELOLW\�RI�WUDQVSDUHQF\��

���

�



�

7KH TXDOLWDWLYH DQDO\VLV SHUIRUPHG LQ WKLV WKHVLV VHUYHG DV D VHQVHPDNLQJ VWXG\� EXW WKH ILHOG� � � � � � � � � � � � � � �

RI ,6$ IURP WKH SHUVSHFWLYH RI LQWHUQDWLRQDO PDQDJHUV ZRXOG JUHDWO\ EHQHILW IURP D� � � � � � � � � � � � �

FRPELQDWLRQ RI VHFWRUDO VWXGLHV �H�J� LGHQWLI\LQJ KRZ FRPSOLDQFH IDFWRUV GLIIHU EHWZHHQ� � � � � � � � � � �

LQGXVWULHV�� ,QGXVWULHV FRXOG EH VHJPHQWHG DFFRUGLQJ WR HFRQRPLF VHFWRUV RU VRPH RWKHU� � � � � � � � � � � �

GRFXPHQWHG EDVLV� VXFK DV UHYHQXH OHYHOV� WR DOORZ IRU JUHDWHU GLYHUVLW\ LQ XQGHUVWDQGLQJ KRZ� � � � � � � � � � � � � �

WKH�QDWXUH�RI�WKH�LQGXVWU\�LWVHOI�VKRXOG�VKDSH�,6$�DQG�,6�FRPSOLDQFH��� �

���

�



�

5HIHUHQFHV�

��
$M]HQ� ,�� %URZQ� 7� DQG &DUYDMDO� )� ������� ([SODLQLQJ WKH 'LVFUHSDQF\ EHWZHHQ ,QWHQWLRQV DQG� � � � � � � � � � � � � �
$FWLRQV� WKH FDVH RI K\SRWKHWLFDO ELDV LQ FRQWLQJHQW YDOXDWLRQ� �3HUVRQDOLW\ DQG 6RFLDO 3V\FKRORJ\� � � � � � � � � � � � �
%XOOHWLQ�� >H�MRXUQDO@ YRO� ��� QR� �� �$YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@��

%DGD� 0DULD� HW DO ������� &\EHU 6HFXULW\ $ZDUHQHVV &DPSDLJQV� ZK\ GR WKH\ IDLO WR FKDQJH� � � � � � � � � � � � � � �
EHKDYLRXU" ,�QWHUQDWLRQDO &RQIHUHQFH RQ &\EHU 6HFXULW\ IRU 6XVWDLQDEOH 6RFLHW\� �$YDLODEOH WKURXJK�� � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

%DUORZ� -�%�� :DUNHQWLQ� 0�� 2UPRQG� '� 	 'HQQLV� $�5� ������ 'RQ
W 0DNH ([FXVHV� 'LVFRXUDJLQJ� � � � � � � � � � � � � �
1HXWUDOL]DWLRQ WR 5HGXFH ,7 3ROLF\ 9LRODWLRQ� �&RPSXWHUV 	 6HFXULW\�� >H�MRXUQDO@ YRO� ��� QR� ��� � � � � � � � � � � � � �
$YDLODEOH�WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

%LQZDO� 3� ������� &UHDWLQJ $ &\EHUVHFXULW\ *RYHUQDQFH )UDPHZRUN� 6HFXULW\ ,QWHOOLJHQFH�� $YDLODEOH� � � � � � � � � � �
2QOLQH� �� �
KWWSV���VHFXULW\LQWHOOLJHQFH�FRP�FUHDWLQJ�D�F\EHUVHFXULW\�JRYHUQDQFH�IUDPHZRUN�WKH�QHFHVVLW\�RI�WLPH
�>$FFHVVHG����$SULO�����@���

%6,00� ������� 6RIWZDUH 6HFXULW\ 0HWULFV $QG 6WUDWHJ\ _ %6,00� $YDLODEOH RQOLQH�� � � � � � � � � � �
KWWSV���ZZZ�EVLPP�FRP�IUDPHZRUN�JRYHUQDQFH�VRIWZDUH�VHFXULW\�PHWULFV�VWUDWHJ\�KWPO >$FFHVVHG �� � �
0D\�����@��

&KHQ� <�� 5DPDPXUWK\� .� 	 .XDQJ :� ������ 2UJDQL]DWLRQV
 ,QIRUPDWLRQ 6HFXULW\ 3ROLF\� � � � � � � � � � � �
&RPSOLDQFH� VWLFN RU FDUURW DSSURDFK" �-RXUQDO RI 0DQDJHPHQW ,QIRUPDWLRQ 6\VWHPV �� >H�MRXUQDO@ YRO�� � � � � � � � � � � �
��� QR� �� ����� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � � � � �
>$FFHVVHG���$SULO�����@�

&\EHUFULPH 0DJD]LQH� ������� &\EHUFULPH 'DPDJHV �� 7ULOOLRQ %\ ����� $YDLODEOH 2QOLQH�� � � � � � � � � � �
KWWSV���F\EHUVHFXULW\YHQWXUHV�FRP�KDFNHUSRFDO\SVH�F\EHUFULPH�UHSRUW�������>$FFHVVHG���0D\�����@�

'DZVRQ� -� 	 7KRPVRQ� 5� ������� 7KH )XWXUH &\EHUVHFXULW\ :RUNIRUFH� *RLQJ %H\RQG 7HFKQLFDO� � � � � � � � � � � � �
6NLOOV IRU 6XFFHVVIXO &\EHU 3HUIRUPDQFH� �)URQWLHUV LQ 3V\FKRORJ\�� >H�MRXUQDO@ YRO� �� QR� �� �$YDLODEOH� � � � � � � � � � � � � �
WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

���

�

https://www.bsimm.com/framework/governance/software-security-metrics-strategy.html


�

'19 */� ������� &\EHU 6HFXULW\ $VVXUDQFH $QG (YDOXDWLRQ� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWSV���ZZZ�GQYJO�FRP�VHUYLFHV�F\EHU�VHFXULW\�DVVXUDQFH�HYDOXDWLRQ�DQG�FHUWLILFDWLRQ��������
>$FFHVVHG����$SULO�����@�

'UHLEHOELV� 5� ������� ,W¶V 0RUH 7KDQ -XVW &KDQJLQJ <RXU 3DVVZRUG� ([SORULQJ WKH QDWXUH DQG� � � � � � � � � � � � � �
DQWHFHGHQWV RI F\EHU�VHFXULW\ EHKDYLRUV� �*UDGXDWH 7KHVHV DQG 'LVVHUWDWLRQV �� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWS���VFKRODUFRPPRQV�XVI�HGX�HWG������>$FFHVVHG����$SULO�����@�

*FD]D� 1�� YRQ 6ROPV� 5�� *UREOHU� 0�0�� YDQ 9XUHQ� -�-� ������� $ *HQHUDO 0RUSKRORJLFDO $QDO\VLV�� � � � � � � � � � � � � � �
GHOLQHDWLQJ D F\EHU�VHFXULW\ FXOWXUH� �,QIRUPDWLRQ DQG &RPSXWHU 6HFXULW\�� >H�MRXUQDO@ YRO� ��� QR� ��� � � � � � � � � � � � �
$YDLODEOH�WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

*OXHVLQJ� -�&� ������� 4XDOLWDWLYH 5HVHDUFK 0HWKRGV LQ ,QWHUQDWLRQDO 2UJDQL]DWLRQDO &KDQJH 5HVHDUFK�� � � � � � � � � � �
-RXUQDO RI 2UJDQL]DWLRQDO &KDQJH 0DQDJHPHQW�� >H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH WKURXJK�� � � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

+DGOLQJWRQ� /�� 3RSRYDF� 0�� -DQLFNH� +�� <HYVH\HYD� ,� 	 -RQHV� .� ������ ([SORULQJ WKH 5ROH RI� � � � � � � � � � � � � � � �
:RUN ,GHQWLW\ DQG :RUN /RFXV RI &RQWURO LQ ,QIRUPDWLRQ 6HFXULW\ $ZDUHQHVV� �&RPSXWHUV 	 6HFXULW\��� � � � � � � � � � � � � �
>H�MRXUQDO@ YRO� ��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � � � �
>$FFHVVHG���$SULO�����@�

+HOO� 0� �����D�� :KDW ,V $ 6HFXULW\ 7KUHDW" � 'HEULFNHG� 'HEULFNHG� $YDLODEOH 2QOLQH�� � � � � � � � � � � � �
KWWSV���GHEULFNHG�FRP�EORJ������������ZKDW�LV�D�VHFXULW\�WKUHDW��>$FFHVVHG����$SULO�����@�

+HOO� 0� �����E�� :KDW ,V $ 6HFXULW\ 9XOQHUDELOLW\" � 'HEULFNHG� 'HEULFNHG� $YDLODEOH 2QOLQH�� � � � � � � � � � � � �
KWWSV���GHEULFNHG�FRP�EORJ������������ZKDW�LV�D�VHFXULW\�YXOQHUDELOLW\��>$FFHVVHG����$SULO�����@�

+HOO� 0� ������� :KDW ,V $ &\EHUVHFXULW\ 5LVN" � 'HEULFNHG� 'HEULFNHG� $YDLODEOH 2QOLQH�� � � � � � � � � � � � �
KWWSV���GHEULFNHG�FRP�EORJ������������ZKDW�LV�D�F\EHUVHFXULW\�ULVN��>$FFHVVHG����$SULO�����@�

+HQVKHO� '�� &DLQV� 0�&�� 6DPSOH� &� 	 +RIIPDQ� %� ������� ,QWHJUDWLQJ &XOWXUDO )DFWRUV LQWR +XPDQ� � � � � � � � � � � � � � �
)DFWRUV )UDPHZRUN DQG 2QWRORJ\ IRU &\EHU $WWDFNHUV� �$GYDQFHV LQ ,QWHOOLJHQW 6\VWHPV DQG� � � � � � � � � � � �
&RPSXWLQJ $GYDQFHV LQ +XPDQ )DFWRUV LQ &\EHUVHFXULW\�� ����� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B,QWHJUDWLQJB&XOWXUDOB)DFWRUVBLQWRB+XPDQB)DFW
RUVB)UDPHZRUNBDQGB2QWRORJ\BIRUB&\EHUB$WWDFNHUV�>$FFHVVHG���$SULO�����@�

+LQGHODQJ� 0�-� ������ 3(5&(,9(' /2&86 2) &21752/ $1' *8,/7 $5286$/� � � � � � � � � �
)2//2:,1* 1250 75$16*5(66,216� �&ULPLQRORJ\�� >H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH� � � � � � � � � �
WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

+RIVWHGH� *� ������ &XOWXUDO &RQVWUDLQWV LQ 0DQDJHPHQW 7KHRULHV� �7KH ([HFXWLYH�� >H�MRXUQDO@ YRO� ��� � � � � � � � � � � � �
QR� �� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG � $SULO� � � � � � � � � � �
����@�

���

�



�

+RIVWHGH ,QVLJKWV ������� :KDW DERXW 6ZHGHQ" $YDLODEOH 2QOLQH�� � � � � � � �
KWWSV���ZZZ�KRIVWHGH�LQVLJKWV�FRP�FRXQWU\�FRPSDULVRQ�VZHGHQ��

,0' %XVLQHVV 6FKRRO� ������� ,0' :RUOG 'LJLWDO &RPSHWLWLYHQHVV 5DQNLQJ ����� $YDLODEOH 2QOLQH�� � � � � � � � � � � �
KWWSV���ZZZ�LPG�RUJ�ZFF�ZRUOG�FRPSHWLWLYHQHVV�FHQWHU�UDQNLQJV�ZRUOG�GLJLWDO�FRPSHWLWLYHQHVV�UDQNL
QJV�������>$FFHVVHG���0D\�����@�

,606� ������� ,62 ����� 3ROLFLHV $QG &RQWUROV 'RFXPHQWDWLRQ� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWSV���ZZZ�LVPV�RQOLQH�LVR�������SROLFLHV�DQG�FRQWUROV��>$FFHVVHG���0D\�����@��

,RDQQRX� 0�� 6WDYURX� (� 	 %DGD 0� ������� &\EHUVHFXULW\ &XOWXUH LQ &RPSXWHU 6HFXULW\ ,QFLGHQW� � � � � � � � � � � � � �
5HVSRQVH 7HDPV� LQYHVWLJDWLQJ GLIILFXOWLHV LQ FRPPXQLFDWLRQ DQG FRRUGLQDWLRQ� �,QWHUQDWLRQDO� � � � � � � � �
&RQIHUHQFH RQ &\EHU 6HFXULW\ DQG 3URWHFWLRQ RI 'LJLWDO 6HUYLFHV �&\EHU 6HFXULW\�� $YDLODEOH WKURXJK�� � � � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

,7 *RYHUQDQFH /WG� ������� :KDW ,V ,62 �����"� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWSV���ZZZ�LWJRYHUQDQFH�FR�XN�LVR������>$FFHVVHG���0D\�����@�

-HQVHQ� 0�&� 	 0HFNOLQJ� :� +� ������� 7KHRU\ RI WKH )LUP� PDQDJHULDO EHKDYLRU� DJHQF\ FRVWV DQG� � � � � � � � � � � � � � � �
RZQHUVKLS VWUXFWXUH� �-RXUQDO RI )LQDQFLDO (FRQRPLFV �� >H�MRXUQDO@ YRO� �� QR� �� $YDLODEOH WKURXJK�� � � � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

-HRQJ� -�-�� *UREOHU� 0�� &KDPLNDUD� 0�� 	 5XGROSK� &� ������� )X]]\ /RJLF $SSOLFDWLRQ WR /LQN� � � � � � � � � � � � � � �
1DWLRQDO &XOWXUH DQG &\EHUVHFXULW\ 0DWXULW\� ���� ,((( �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ� � � � � � � � � � �
&ROODERUDWLRQ DQG ,QWHUQHW &RPSXWLQJ �&,&�� �������� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

-HRQJ� -�-�� 0LKHOFLF� -�� *LOOLDQ� 2� 	 &DUVWHQ� 5� ������� 7RZDUGV DQ ,PSURYHG 8QGHUVWDQGLQJ RI� � � � � � � � � � � � � � �
+XPDQ )DFWRUV LQ &\EHUVHFXULW\� ����� ,((( �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ &ROODERUDWLRQ DQG� � � � � � � � � � � �
,QWHUQHW &RPSXWLQJ �&,&��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

.DVSHUVN\� ������� :KDW ,V &\EHU 6HFXULW\"� $YDLODEOH 2QOLQH�� � � � � � � �
KWWSV���ZZZ�NDVSHUVN\�FRP�UHVRXUFH�FHQWHU�GHILQLWLRQV�ZKDW�LV�F\EHU�VHFXULW\ >$FFHVVHG �� $SULO� � � �
����@�

.RVXWLF� '� ������� ,62 ����� 5LVN $VVHVVPHQW $QG 7UHDWPHQW� ��6WHS *XLGH� $YDLODEOH 2QOLQH�� � � � � � � � � � � � �
KWWSV���DGYLVHUD�FRP������DFDGHP\�NQRZOHGJHEDVH�LVR�������ULVN�DVVHVVPHQW�WUHDWPHQW���EDVLF�VWHS
V��>$FFHVVHG���0D\�����@�

.UL]� '�� ������� &\EHUVHFXULW\ SULQFLSOHV IRU LQGXVWU\ DQG JRYHUQPHQW� $ XVHIXO IUDPHZRUN IRU HIIRUWV� � � � � � � � � � � � � �
JOREDOO\ WR LPSURYH F\EHUVHFXULW\� $YDLODEOH 2QOLQH�� � � � � �
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B&\EHUVHFXULW\BSULQFLSOHVBIRUBLQGXVWU\BDQGBJRY

���

�

https://www.researchgate.net/publication/241188172_Cybersecurity_principles_for_industry_and_government_A_useful_framework_for_efforts_globally_to_improve_cybersecurity/stats


�

HUQPHQWB$BXVHIXOBIUDPHZRUNBIRUBHIIRUWVBJOREDOO\BWRBLPSURYHBF\EHUVHFXULW\�VWDWV >$FFHVVHG ��� � �
$SULO�����@�

0F&RUPDF� $�� &DOLF� '�� 3DUVRQV� .�� %XWDYLFLRXV� 0�� 3DWWLQVRQ� 0� 	 /LOOLH� 0� ������ 7KH (IIHFW� � � � � � � � � � � � � � � �
RI 5HVLOLHQFH DQG -RE 6WUHVV RQ ,QIRUPDWLRQ 6HFXULW\ $ZDUHQHVV� �,QIRUPDWLRQ DQG &RPSXWHU 6HFXULW\��� � � � � � � � � � � � �
>H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � � � � � �
>$FFHVVHG����$SULO�����@�

0F(YR\� 7�5�� 	 .RZDOVNL 6�-� ������� 'HULYLQJ &\EHU 6HFXULW\ 5LVNV IURP +XPDQ DQG� � � � � � � � � � � � �
2UJDQL]DWLRQDO )DFWRUV� D VRFLR�WHFKQLFDO DSSURDFK� �&RPSOH[ 6\VWHPV ,QIRUPDWLFV DQG 0RGHOLQJ� � � � � � � � � �
4XDUWHUO\��>H�MRXUQDO@ YRO� �� QR� ��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

0LONRYLFK� '�� ������� �� $ODUPLQJ &\EHU 6HFXULW\ )DFWV $QG 6WDWV� &\ELQW� $YDLODEOH 2QOLQH�� � � � � � � � � � � � �
KWWSV���ZZZ�F\ELQWVROXWLRQV�FRP�F\EHU�VHFXULW\�IDFWV�VWDWV��>$FFHVVHG���$SULO�����@��

0RRUH� 6�� 	 .HHQ� (�� ������� *DUWQHU )RUHFDVWV :RUOGZLGH ,QIRUPDWLRQ 6HFXULW\ 6SHQGLQJ 7R� � � � � � � � � � � � �
([FHHG ���� %LOOLRQ ,Q ����� *DUWQHU� $YDLODEOH 2QOLQH�� � � � � � � �
KWWSV���ZZZ�JDUWQHU�FRP�HQ�QHZVURRP�SUHVV�UHOHDVHV������������JDUWQHU�IRUHFDVWV�ZRUOGZLGH�LQIRUP
DWLRQ�VHFXULW\�VSHQGLQJ�WR�H[FHHG�����ELOOLRQ�LQ������>$FFHVVHG���0D\�����@�

3DUVRQV� .�0�� <RXQJ� (�� %XWDYLFLXV� 0�� 0F&RUPDF� $�� 3DWWLQVRQ� 0�5� 	 -HUUDP� &� ������ 7KH� � � � � � � � � � � � � � �
,QIOXHQFH RI 2UJDQL]DWLRQDO ,QIRUPDWLRQ 6HFXULW\ &XOWXUH RQ ,QIRUPDWLRQ 6HFXULW\ 'HFLVLRQ 0DNLQJ�� � � � � � � � � � �
-RXUQDO RI &RJQLWLYH (QJLQHHULQJ DQG 'HFLVLRQ 0DNLQJ��>H�MRXUQDO@ YRO� �� QR� �� $YDLODEOH WKURXJK�� � � � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

3DWWLQVRQ� 0�� %XWDYLFLRXV� 0�� /LOOLH� 0�� &LFDUHOOR� %�� 3DUVRQV� .�� &DOLF� '� 	 0F&RUPDF� $�� � � � � � � � � � � � � � �
������� 0DWFKLQJ 7UDLQLQJ WR ,QGLYLGXDO /HDUQLQJ 6W\OHV ,PSURYHV ,QIRUPDWLRQ 6HFXULW\ $ZDUHQHVV�� � � � � � � � � � �
,QIRUPDWLRQ 	 &RPSXWHU 6HFXULW\�� >H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH WKURXJK� /86(0 /LEUDU\� � � � � � � � � � � � �
ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

3URFWRU� 5�:� 	 &KHQ� -� ������� 7KH 5ROH RI +XPDQ )DFWRUV�(UJRQRPLFV LQ WKH 6FLHQFH RI 6HFXULW\�� � � � � � � � � � � � � � � �
+XPDQ )DFWRUV� 7KH -RXUQDO RI WKH +XPDQ )DFWRUV DQG (UJRQRPLFV 6RFLHW\�� >H�MRXUQDO@ YRO� ��� QR�� � � � � � � � � � � � � � �
�� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG � $SULO� � � � � � � � � �
����@�

�5LWDOD� 3�� 2ODQGHU� +�� 0LFKDLORYD� 6� 	 +XVWHG� .� ������� .QRZOHGJH 6KDULQJ� .QRZOHGJH /HDNLQJ� � � � � � � � � � � � � �
DQG 5HODWLYH ,QQRYDWLRQ 3HUIRUPDQFH� DQ HPSLULFDO VWXG\� �7HFKQRYDWLRQ�� >H�MRXUQDO@ YRO� ��� QR� ��� � � � � � � � � � � � �
$YDLODEOH�WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

5RVV� 5�� 0F(YLOOH\� 0� 	 2UHQ� -� ������� 6\VWHPV 6HFXULW\ (QJLQHHULQJ� &RQVLGHUDWLRQV IRU D� � � � � � � � � � � � � �
0XOWLGLVFLSOLQDU\ $SSURDFK LQ WKH (QJLQHHULQJ RI 7UXVWZRUWK\ 6HFXUH 6\VWHPV� FVUF�QLVW�JRY�� � � � � � � � � �
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$YDLODEOH 2QOLQH� KWWSV���FVUF�QLVW�JRY�SXEOLFDWLRQV�GHWDLO�VS���������YRO���ILQDO >$FFHVVHG �� $SU�� � � � � �
����@�

6FKHLQ� (� ������� 2UJDQL]DWLRQDO &XOWXUH DQG /HDGHUVKLS� ��QG HG�� -RVVH\�%DVV %XVLQHVV 	� � � � � � � � � � � �
0DQDJHPHQW 6HULHV� 6DQ )UDQFLVFR� &$ $YDLODEOH WKURXJK (%6&2 /LEUDU\ 'DWDEDVH�� � � � � � � � � �
KWWSV���VHDUFK�HEVFRKRVW�FRP�ORJLQ�DVS["GLUHFW WUXH	GE FDW�����D	$1 OXE�������	VLWH HGV�OLYH	
VFRSH VLWH��>$FFHVVHG����$SULO�����@�

6FKHLQ� (� ������ &XOWXUH� 7KH PLVVLQJ FRQFHSW LQ RUJDQL]DWLRQ VWXGLHV� �$GPLQLVWUDWLYH 6FLHQFH� � � � � � � � � � � �
4XDUWHUO\�� >H�MRXUQDO@ YRO� �� QR� �� �$YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@�

6KDSSLH� $�� 'DZVRQ� &� 	 'HEE� 6� ������� 3HUVRQDOLW\ DV D SUHGLFWRU RI F\EHUVHFXULW\ EHKDYLRU�� � � � � � � � � � � � � � �
3V\FKRORJ\ RI 3RSXODU 0HGLD�� >H�MRXUQDO@ YRO� �� QR� �� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

6KHQNDU� 2�� /XR� <� 	 <HKHVNHO� 2� ������� )URP �'LVWDQFH� WR �)ULFWLRQ�� VXEVWLWXWLQJ PHWDSKRUV� � � � � � � � � � � � � �
DQG UHGLUHFWLQJ LQWHUFXOWXUDO UHVHDUFK� �7KH $FDGHP\ RI 0DQDJHPHQW 5HYLHZ�� >H�MRXUQDO@ YRO� ��� QR� ��� � � � � � � � � � � � � �
$YDLODEOH�WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

6KLUH\� 5� ������� ,QWHUQHW 6HFXULW\ *ORVVDU\� 9HUVLRQ �� 7KH ,(7) 7UXVW� $YDLODEOH 2QOLQH�� � � � � � � � � � � � �
KWWSV���WRROV�LHWI�RUJ�KWPO�UIF�����

6LSRQHQ 0� 	 9DQFH $� ������ 1HXWUDOL]DWLRQ� QHZ LQVLJKWV LQWR WKH SUREOHP RI HPSOR\HH LQIRUPDWLRQ� � � � � � � � � � � � � � �
V\VWHPV VHFXULW\ SROLF\ YLRODWLRQV� �0,6 4XDUWHUO\ � >H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH WKURXJK�� � � � � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0D\�����@�

6ZLQWRQ� 6� ������� &\EHUVHFXULW\ *RYHUQDQFH� 3DUW �� � )XQGDPHQWDO &KDOOHQJHV� &DUQHJLH 0HOORQ� � � � � � � � � � � �
8QLYHUVLW\� $YDLODEOH 2QOLQH� �� � � �
KWWSV���LQVLJKWV�VHL�FPX�HGX�LQVLGHU�WKUHDW���������F\EHUVHFXULW\�JRYHUQDQFH�SDUW�����IXQGDPHQWDO�FK
DOOHQJHV�KWPO�>$FFHVVHG����$SULO�����@�

7KH :HE $SSOLFDWLRQ 6HFXULW\ &RQVRUWLXP� ������� ,QIRUPDWLRQ /HDNDJH� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWS���SURMHFWV�ZHEDSSVHF�RUJ�Z�SDJH����������,QIRUPDWLRQ���/HDNDJH�>$FFHVVHG���0D\�����@�

:DOGR� 5�)� ������� 6KDSLQJ LQIRUPDWLRQ VHFXULW\ EHKDYLRUV UHODWHG WR VRFLDO HQJLQHHULQJ DWWDFNV� 3K'� � � � � � � � � � � � �
WKHVLV� .7+� (ONUDIWWHNQLN�� �$YDLODEOH 2QOLQH�� � � � �
KWWSV���NWK�GLYD�SRUWDO�RUJ�VPDVK�JHW�GLYD���������)8//7(;7���SG�I�

:DQJ� <�-� ������� 7KH 'LFWLRQV RI /DERXU DQG LWV $OLHQ (IIHFWV� �6\PSRVLXP� &DQDGLDQ -RXUQDO RI� � � � � � � � � � � � � � �
&RQWLQHQWDO 3KLORVRSK\ � 5HYXH &DQDGLHQQH GH 3KLORVRSKLH &RQWLQHQWDOH�� >H�MRXUQDO@ YRO� �� QR� ��� � � � � � � � � � � � �
$YDLODEOH�WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0D\�����@��
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:DUNHQWLQ� 0� 	 :LOOLVRQ� 5� ������� %HKDYLRUDO DQG SROLF\ LVVXHV LQ LQIRUPDWLRQ V\VWHPV VHFXULW\�� � � � � � � � � � � � � �
WKH LQVLGHU WKUHDW� �(XURSHDQ -RXUQDO RI ,QIRUPDWLRQ 6\VWHPV ��>H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH� � � � � � � � � � � � �
WKURXJK��/86(0�/LEUDU\�ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����$SULO�����@����

:LOH\� $�� 0F&RUPDF� $�� &DOLF� '� ������� 0RUH WKDQ WKH ,QGLYLGXDO� ([DPLQLQJ WKH 5HODWLRQVKLS� � � � � � � � � � � � � �
EHWZHHQ &XOWXUH DQG ,QIRUPDWLRQ 6HFXULW\ $ZDUHQHVV� �&RPSXWHUV 	 6HFXULW\�� >H�MRXUQDO@ YRO� ���� � � � � � � � � � � �
����� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG � $SULO� � � � � � � � � �
����@�

:RUOG�9DOXH�6XUYH\����������)LQGLQJV�DQG�,QVLJKWV��$YDLODEOH�2QOLQH��
KWWS���ZZZ�ZRUOGYDOXHVVXUYH\�RUJ�:96&RQWHQWV�MVS"&06,' )LQGLQJV�>$FFHVVHG����0D\�����@�

:RQJ� :�3�� 7DQ +�:�� 7DQ� .�+� 	 7VHQJ� 0� ������� +XPDQ )DFWRUV LQ ,QIRUPDWLRQ /HDNDJH�� � � � � � � � � � � � � � �
PLWLJDWLRQ VWUDWHJLHV IRU LQIRUPDWLRQ VKDULQJ LQWHJULW\� �,QGXVWULDO 0DQDJHPHQW 	 'DWD 6\VWHPV ��� � � � � � � � � � �
>H�MRXUQDO@ YRO� ���� QR� �� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � �
KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG�����$SULO�����@�

=KDQJ� ;� 	 <DQJ� +� ������� ,PSDFW RI &URVV�&XOWXUH RQ %HKDYLRUDO ,QIRUPDWLRQ 6HFXULW\� �-RXUQDO RI� � � � � � � � � � � � � � �
,QWHJUDWHG 'HVLJQ DQG 3URFHVV 6FLHQFH�� >H�MRXUQDO@ YRO� ��� QR� �� $YDLODEOH WKURXJK� /86(0 /LEUDU\� � � � � � � � � � � � � �
ZHEVLWH�KWWSV���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG�����$SULO�����@�
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