
�

�

/HDUQLQJ�WR�XQOHDUQ��
+RZ�LQGLYLGXDOV�FDQ�%5$&(�WKHPVHOYHV��

IRU�WKH�LPSDFW�RI�RUJDQL]DWLRQDO�FKDQJH��
�

� �

7R�XQOHDUQ� �

YHUE��>�7�@�

8.��ƚQƹOŪƼQ� 86��ƚQƹOūƼQ��

�

���WR�LQWHQWLRQDOO\��IRUJHW��\RXU��XVXDO ��ZD\�RI�GRLQJ�VRPHWKLQJ�VR�WKDW�\RX�FDQ ��OHDUQ ��D��

QHZ�DQG�VRPHWLPHV��EHWWHU��ZD\��&DPEULGJH�8QLYHUVLW\�3UHVV��������

�

���GLVFDUG�VRPHWKLQJ�OHDUQHG��HVSHFLDOO\�D�EDG�KDELW�RU�RXWGDWHG�LQIRUPDWLRQ��IURP�

RQH
V�PHPRU\��/H[LFR�E\�2[IRUG��������

�

�

�

E\�

0\UWKH�YDQ�GHU�+HLMGHQ�

9HURQLND�:LPPHU�

/XQG��0D\������

�

0DVWHU¶V�3URJUDP�LQ�0DQDJLQJ�3HRSOH��.QRZOHGJH�DQG�&KDQJH�
�

6XSHUYLVRU��$QQD�-RQVVRQ�
([DPLQHU��7RQ\�+X]]DUG

https://dictionary.cambridge.org/help/codes.html
https://dictionary.cambridge.org/dictionary/english/forget
https://dictionary.cambridge.org/dictionary/english/your
https://dictionary.cambridge.org/dictionary/english/usual
https://dictionary.cambridge.org/dictionary/english/learn
https://dictionary.cambridge.org/dictionary/english/better


$EVWUDFW�

7LWOH� /HDUQLQJ�WR�XQOHDUQ���+RZ�LQGLYLGXDOV�FDQ�%5$&(�WKHPVHOYHV�IRU�

WKH�LPSDFW�RI�RUJDQL]DWLRQDO�FKDQJH�

$XWKRUV� 0\UWKH�YDQ�GHU�+HLMGHQ�	�9HURQLND�:LPPHU�

6XSHUYLVRU� $QQD�-RQVVRQ�

:RUG�FRXQW� �������

'HDGOLQH� ���0D\�������

$LP� 7KLV VWXG\ DLPV WR JDLQ D GHHSHU XQGHUVWDQGLQJ RI KRZ LQGLYLGXDOV�� � � � � � � � � � �

LQ DQ RUJDQL]DWLRQDO FRQWH[W� H[SHULHQFH WKH SURFHVV RI XQOHDUQLQJ LQ� � � � � � � � � �

UHODWLRQ WR URXWLQHV DQG KRZ WKHVH LQGLYLGXDOV PLJKW EH LQIOXHQFHG LQ� � � � � � � � � � �

WKHLU�XQOHDUQLQJ�SURFHVV��

0HWKRGRORJ\� $SSO\LQJ DQ DEGXFWLYH DSSURDFK� D TXDOLWDWLYH FDVH VWXG\ ZDV� � � � � � � � �

GHYHORSHG� GUDZLQJ XSRQ �� VHPL�VWUXFWXUHG LQWHUYLHZV FRQGXFWHG� � � � � � �

DW 5REHUW %RVFK $�6� 7KLV DSSURDFK DOORZV XV WR ILQG WKH PRVW� � � � � � � � � � � �

DSSURSULDWH�H[SODQDWLRQ�IRU�RXU�SKHQRPHQRQ��

7KHRUHWLFDO�

%DFNJURXQG�

2XU WKHRUHWLFDO EDFNJURXQG SURYLGHV WKH UHDGHU ZLWK D UHYLHZ RI WKH� � � � � � � � � � �

H[LVWLQJ OLWHUDWXUH RQ XQOHDUQLQJ DV ZHOO DV FORVHO\ UHODWHG FRQFHSWV�� � � � � � � � � �

OLNH�RUJDQL]DWLRQDO�FKDQJH�DQG�OHDUQLQJ��

&RQWULEXWLRQV� 7KLV WKHVLV FRQWULEXWHV WR WKH H[LVWLQJ OLWHUDWXUH E\ VROYLQJ WKH� � � � � � � � � �

P\VWHU\ DURXQG WKH FRQFHSW RI LQGLYLGXDO XQOHDUQLQJ DQG SURYLGLQJ� � � � � � � � �

SUDFWLWLRQHUV ZLWK DQ DFURQ\P �%5$&(� RQ KRZ WR SUHSDUH IRU WKLV� � � � � � � � � � �

SURFHVV� +HUHE\� ZH HQKDQFH WKH H[LVWLQJ XQGHUVWDQGLQJ RI WKH� � � � � � � � �

LQGLYLGXDO�XQOHDUQLQJ�SURFHVV��

.H\ZRUGV� �,QGLYLGXDO��8QOHDUQLQJ���5H�/HDUQLQJ��&KDQJH��8QOHDUQLQJ�FRQWH[W�

L�



$FNQRZOHGJHPHQWV��

)LUVW DQG IRUHPRVW� ZH ZRXOG OLNH WR H[SUHVV RXU PRVW VLJQLILFDQW DSSUHFLDWLRQ WR RXU� � � � � � � � � � � � � �

VXSHUYLVRU $QQD -RQVVRQ� 'HDU $QQD� \RX KDYH FRQVLVWHQWO\ VKRZQ JUHDW LQWHUHVW LQ RXU VWXG\�� � � � � � � � � � � � � �

DQG ZH FRXOG DOZD\V DSSURDFK \RX ZLWK RXU FRQFHUQV� 7KURXJK \RXU DWWHQWLRQ DQG� � � � � � � � � � � � �

HQWKXVLDVP� \RX KDYH LPPHQVHO\ VWUHQJWKHQHG RXU PRWLYDWLRQ DQG LQWHUHVW LQ RXU UHVHDUFK�� � � � � � � � � � � �

<RXU DSSURDFK� LQ FRQQHFWLRQ ZLWK \RXU FULWLFDO TXHVWLRQV DQG VXJJHVWLRQV� KDV RSHQHG GRRUV� � � � � � � � � � � � �

LQWR HQWLUHO\ QHZ GLPHQVLRQV� ZKLFK KDV OLIWHG RXU VWXG\ WR QHZ OHYHOV� 7KDQN \RX YHU\ PXFK�� � � � � � � � � � � � � � � �

:H FRXOG QRW KDYH LPDJLQHG D EHWWHU VXSHUYLVRU� HVSHFLDOO\ LQ WKH GLIILFXOW WLPHV FDXVHG E\ WKH� � � � � � � � � � � � � � � �

&29,'����FULVLV���

�

6HFRQGO\� ZH DUH PRUH WKDQ JUDWHIXO WKDW ZH KDG WKH RSSRUWXQLW\ WR FRQGXFW RXU VWXG\ DW� � � � � � � � � � � � � � � �

5REHUW %RVFK $�6 GHVSLWH WKH GLIILFXOW VLWXDWLRQ FDXVHG E\ WKH &29,'��� FULVLV� +HUH� ZH� � � � � � � � � � � � � �

ZRXOG OLNH WR H[SUHVV RXU VSHFLDO WKDQNV WR RXU LQWHUYLHZHHV� ,Q WKHVH EXV\ DQG FKDOOHQJLQJ� � � � � � � � � � � � � � �

WLPHV� WKH\ VWLOO WRRN WKH WLPH WR WDON WR XV DQG SURYLGHG XV ZLWK YDOXDEOH LQVLJKWV LQWR WKHLU� � � � � � � � � � � � � � � � � �

ZRUNLQJ�OLIH�DW�5REHUW�%RVFK�$�6��

�

)LQDOO\� ZH ZRXOG OLNH WR WKDQN RXU IDPLO\ DQG IULHQGV IRU WKHLU XQFRQGLWLRQDO HQFRXUDJHPHQW� � � � � � � � � � � � � �

DQG�VXSSRUW�WKURXJKRXW�RXU�WKHVLV�SHULRG��

�

�

�
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7DEOH�RI�&RQWHQW�

$EVWUDFW L�

$FNQRZOHGJHPHQWV LL�

7DEOH�RI�&RQWHQW LLL�

/LVW�RI�7DEOHV Y�

3URORJXH YL�

���,QWURGXFWLRQ ��

����2XWOLQH�RI�WKH�7KHVLV ��

���/LWHUDWXUH�5HYLHZ ��

����8QOHDUQLQJ�DQG�FKDQJH���FXW�IURP�WKH�VDPH�ZRRG" ��

����8QOHDUQLQJ�YHUVXV��UH�OHDUQLQJ�URXWLQHV���ZKDW�LV�WKHLU�UHODWLRQ" ��

�����8Q�OHDUQLQJ�URXWLQHV���ZKDW�GRHV�LW�PHDQ" ���

����8QOHDUQLQJ���KRZ�FDQ�ZH�GLYH�GHHSHU" ���

����,QGLYLGXDO�XQOHDUQLQJ���ZKDW�GR�LQGLYLGXDOV�QHHG" ���

����,QGLYLGXDO�XQOHDUQLQJ���KRZ�FDQ�WKLV�VXSSRUW�EH�IDFLOLWDWHG" ���

����,QGLYLGXDO�XQOHDUQLQJ���VXPPDUL]LQJ�WKH�EDVLV�RI�RXU�VWXG\ ���

���0HWKRGRORJ\ ���

����5HVHDUFK�$SSURDFK ���

����5HVHDUFK�'HVLJQ ���

������&DVH�VWXG\�FRQWH[W���5REHUW�%RVFK�$�6 ���

����'DWD�&ROOHFWLRQ�0HWKRG ���

����'DWD�$QDO\VLV�3URFHVV ���

����4XDOLW\�DQG�5HIOH[LYLW\ ���

�

LLL�



���'DWD�$QDO\VLV�	�'LVFXVVLRQ ���

����'RHV�WKH�LQGLYLGXDO�XQOHDUQLQJ�SURFHVV�H[LVW�DW�DOO" ���

����&KDQJH���D�PDWWHU�RI�³KHOO�QR´�RU�³\HV�SOHDVH´ ���

����1HZ�HPSOR\HHV�OHDUQ��ORQJ�VWDQGLQJ�HPSOR\HHV�XQOHDUQ ���

����,QGLYLGXDOV�DW�WKH�FRUH�RI�WKH�XQOHDUQLQJ�SURFHVV ���

������3HUVRQDOLW\ ���

������0LQGVHW ���

������.QRZOHGJH�EDFNJURXQG ���

����,W�LV�DOO�DERXW�PRWLYDWLRQDO�VXSSRUW ���

����,QGLYLGXDOV�QHHG�³WR�IHHO�DW�KRPH´�WR�XQOHDUQ ���

����5HIOHFWLQJ�RQ�RXU�ILQGLQJV ���

���&RQFOXVLRQ ���

����(PSLULFDO�)LQGLQJV ���

����7KHRUHWLFDO�&RQWULEXWLRQ ���

����3UDFWLFDO�,PSOLFDWLRQV ���

����)XWXUH�5HVHDUFK ���

(SLORJXH ���

5HIHUHQFHV ���

$SSHQGL[ ���

�

�

LY�



/LVW�RI�7DEOHV�

7DEOH������:KDW�LV�RXW�WKHUH�LQ�OLWHUDWXUH" ���

7DEOH������:KDW�LV�PLVVLQJ�LQ�OLWHUDWXUH" ���

Y�



3URORJXH�

,PDJLQH KDYLQJ WR VWRS GULQNLQJ FRIIHH IURP RQH GD\ WR DQRWKHU « )RU VRPH SHRSOH� �WKLV� � � � � � � � � � � � � � � �

ZRXOG�EH�D�QLJKWPDUH��7KHLU�PRUQLQJ�FRIIHH�KDV�EHFRPH�D�KDELW�DV�SDUW�RI�WKHLU ���GDLO\�URXWLQH��

��

7KLV LV MXVW RQH H[DPSOH RI WKH IDFW WKDW RXU OLYHV DUH FRQWLQXRXVO\ GHWHUPLQHG E\ URXWLQHV�� � � � � � � � � � � � � � � �

3HRSOH DUH FUHDWXUHV RI KDELW EHFDXVH ZH IHHO VDIH LQ IDPLOLDU DQG DFFXVWRPHG DUHDV� :H WHQG� � � � � � � � � � � � � � � �

WR VWD\ RQ WKH VDPH SDWK LQVWHDG RI WDNLQJ WKH ULVN RI VRPHWKLQJ QHZ RU XQNQRZQ� +HUH�� � � � � � � � � � � � � � � � �

FKDQJH DOZD\V PHDQV D MXPS LQWR WKH XQNQRZQ� ZKLFK FDXVHV XQFHUWDLQW\� +HQFH� JLYLQJ XS� � � � � � � � � � � � � �

IDPLOLDU�URXWLQHV�DQG�RSHQLQJ�XS�WR�QHZ�RQHV�SRUWUD\�D�JUHDW�FKDOOHQJH�IRU�WKH�LQGLYLGXDO��

��

%RWK RI XV KDYH HQFRXQWHUHG WKLV LQ RXU SUHYLRXV ZRUN H[SHULHQFH ZKHQ EHLQJ HPSOR\HG DW� � � � � � � � � � � � � � �

PDWXUH RUJDQL]DWLRQV� 7RJHWKHU ZLWK RXU FROOHDJXHV� ZH ZHUH FRQIURQWHG ZLWK FKDQJHV LQ RXU� � � � � � � � � � � � �

URXWLQH DFWLYLWLHV� ,Q WKLV FRQWH[W� ZH KDYH H[SHULHQFHG WKH QHHG WR DGDSW RXU ZRUN SUDFWLFHV WR� � � � � � � � � � � � � � � �

QHZ ZD\V RI ZRUNLQJ� +RZHYHU� ZH RIWHQ QRWLFHG WKDW WKH QHZ URXWLQHV ZHUH QRW DFFHSWHG EXW� � � � � � � � � � � � � � � �

WKDW WKH IDPLOLDU URXWLQH ZDV NHSW LQ SODFH� :H DOVR IRXQG LW GLIILFXOW VRPHWLPHV WR DGDSW WR� � � � � � � � � � � � � � � � �

FKDQJHV� HVSHFLDOO\ LI ZH ZHUH QRW DFWLYH SDUWLFLSDQWV RI WKH FKDQJH SURFHVV EXW UDWKHU VHHQ DV� � � � � � � � � � � � � � � �

UHFLSLHQWV RI WKH FKDQJH� 7KLV PDGH XV ZRQGHU� :K\ DUH ZH VR WUDSSHG LQ RXU HVWDEOLVKHG� � � � � � � � � � � � � � � �

URXWLQHV" :K\ GLG ZH QRW UHIOHFW RQ WKHVH" $QG WKXV� KRZ FDQ ZH EH WUXO\ UHDG\ WR HPEUDFH� � � � � � � � � � � � � � � � � �

FKDQJH"�

��

7KLV H[SHULHQFH KDV SLTXHG RXU LQWHUHVW LQ H[SORULQJ RUJDQL]DWLRQDO FKDOOHQJHV RI XQOHDUQLQJ� � � � � � � � � � � �

ROG URXWLQHV DQG PRYLQJ WR QHZ ZD\V RI ZRUNLQJ� ,Q WKLV UHJDUG� HVSHFLDOO\ WKH QHHG WR IRFXV� � � � � � � � � � � � � � � � �

RQ�WKH�LQGLYLGXDO�ZLWKLQ�DQ�RUJDQL]DWLRQ�IDVFLQDWHG�XV��

YL�



�� ,QWURGXFWLRQ�

µ&KDQJH¶ DQG µOHDUQLQJ¶ DUH YLWDO WRSLFV LQ WRGD\¶V VWUDWHJLF PDQDJHPHQW FRQWH[W� 5HVHDUFKHUV� � � � � � � � � � � �

DJUHH RQ WKH LPPHQVH LPSRUWDQFH RI IRFXVLQJ RQ WKHVH KLJKO\ LQWHUUHODWHG DVSHFWV RI� � � � � � � � � � � � �

PDQDJHPHQW UHVSRQVLELOLW\ �+LVORS� %RVXD 	 +HOPV� ����� 3DOPHU� 'XQIRUG 	 %XFKDQDQ�� � � � � � � � � � �

������ 7KH JURZLQJ LQWHUHVW LQ RUJDQL]DWLRQDO OHDUQLQJ KDV GHULYHG IURP WKH GLVFRXUVH RQ WKH� � � � � � � � � � � � � �

YDOXH RI OHDUQLQJ LQ WRGD\
V JOREDOL]HG� NQRZOHGJH�EDVHG HFRQRP\ �+LVORS� %RVXD 	 +HOPV�� � � � � � � � � � � �

������ ,Q WKLV VHQVH� D IRFXV RQ OHDUQLQJ KHOSV RUJDQL]DWLRQV WR LQFUHDVH LQGLYLGXDOV¶ RSHQQHVV� � � � � � � � � � � � � �

WR FKDQJH �6YHQLQJVVRQ 	 6|UJlUGH� ������ 7RGD\� WKH RUJDQL]DWLRQDO ZRUOG LV GHWHUPLQHG E\� � � � � � � � � � � � �

FKDQJHV� VWUHVVLQJ WKH QHHG WR EH DPELGH[WURXV� ZKLFK PHDQV EHLQJ ERWK HIIHFWLYH DQG� � � � � � � � � � � � �

LQQRYDWLYH DW WKH VDPH WLPH �+LVORS� %RVXD 	 +HOPV� ����� 3DOPHU� 'XQIRUG 	 %XFKDQDQ�� � � � � � � � � � � � � �

������ <HW� GHVSLWH WKH LQFUHDVLQJ RFFXUUHQFH RI FKDQJH� WKHUH DUH VWLOO VLJQLILFDQW HOHPHQWV RI� � � � � � � � � � � � � �

FRQWLQXLW\ LQ RUJDQL]DWLRQV� +HQFH� ZKHQ FRQVLGHULQJ WKLV VR�FDOOHG µRUJDQL]DWLRQDO� � � � � � � � �

DPELGH[WHULW\¶� LW LV HVSHFLDOO\ LQWHUHVWLQJ WR ORRN DW PDWXUH RUJDQL]DWLRQV� DV WKHVH KHDYLO\� � � � � � � � � � � � �

IRFXV RQ NQRZOHGJH DFFXPXODWLRQ� ZKLFK VKRZV WKHLU WHQGHQF\ WRZDUGV FRQWLQXLW\ LQVWHDG RI� � � � � � � � � � � �

FKDQJH �+LVORS� %RVXD 	 +HOPV� ������ ,Q RWKHU ZRUGV� PDWXUH RUJDQL]DWLRQV WHQG WR� � � � � � � � � � � � �

SULPDULO\ H[SORUH WKHLU H[LVWLQJ NQRZOHGJH UDWKHU WKDQ FUHDWH QHZ NQRZOHGJH �+LVORS� %RVXD� � � � � � � � � � � �

	�+HOPV��������-RQHV���������

�

,Q JHQHUDO� PDWXUH RUJDQL]DWLRQV DUH FRQVWLWXWHG E\ RUJDQL]DWLRQDO URXWLQHV� ZKLFK DUH GHHSO\� � � � � � � � � � � �

HPEHGGHG LQ WKHLU DFWLYLWLHV �7VDQJ 	 =DKUD� ����� :DQJ� 4L 	 =KDR� ������ ,Q WKLV WKHVLV�� � � � � � � � � � � � � � � �

ZH GHILQH RUJDQL]DWLRQDO URXWLQHV� LQ OLQH ZLWK :DQJ� 4L DQG =KDR ������� DV ³UHSHWLWLYH� � � � � � � � � � � � � �

SDWWHUQV RI LQWHUGHSHQGHQW DFWLRQV FDUULHG RXW E\ PXOWLSOH RUJDQL]DWLRQDO PHPEHUV LQYROYHG LQ� � � � � � � � � � � �

SHUIRUPLQJ RUJDQL]DWLRQDO WDVNV´ �S���� 7KHVH URXWLQHV DUH IRUPHG RYHU WLPH DQG DUH OLNHO\ WR� � � � � � � � � � � � � �

FUHDWH SDWK GHSHQGHQF\ DQG LQHUWLD �)HOGPDQ 	 3HQWODQG� ����� :DQJ� 4L 	 =KDR� ������� � � � � � � � � � � � � �

7KLV FDQ VLJQLILFDQWO\ WKUHDWHQ WKH H[LVWHQFH RI DQ RUJDQL]DWLRQ� ,Q WKLV UHJDUG� PDWXUH� � � � � � � � � � � � �

RUJDQL]DWLRQV QHHG WR EUHDN WKHLU SDWK GHSHQGHQFLHV WR VKLIW WRZDUGV NQRZOHGJH FUHDWLRQ DQG� � � � � � � � � � � � �

UHQHZDO �-RQHV� ������ ,Q RWKHU ZRUGV� DQ RUJDQL]DWLRQ¶V DELOLW\ WR GLVFDUG ROG URXWLQHV� � � � � � � � � � � � �

FRQVWLWXWHV LWV IOH[LELOLW\ WR UHVSRQG WR HQYLURQPHQWDO FRQGLWLRQV �+HGEHUJ� ����� :DQJ� 4L 	� � � � � � � � � � � � �

=KDR� ������ 7KLV GHPRQVWUDWHV WKDW GHHSO\ HPEHGGHG URXWLQHV SRUWUD\ D VLJQLILFDQW FKDOOHQJH� � � � � � � � � � � �

��



IRU PDWXUH RUJDQL]DWLRQV LQ WKHLU DPELWLRQ WR UHPDLQ DPELGH[WURXV� ,Q RUGHU WR LQFUHDVH DQ� � � � � � � � � � � � � �

RUJDQL]DWLRQ¶V µDEVRUSWLYH FDSDFLW\¶� ZKLFK UHIHUV WR WKHLU DELOLW\ WR DVVLPLODWH QHZ� � � � � � � � � � �

NQRZOHGJH� PDWXUH RUJDQL]DWLRQV QHHG WR HQFRXUDJH SURFHVVHV WR JLYH XS VSHFLILF NQRZOHGJH�� � � � � � � � � � � �

YDOXHV RU EHKDYLRUV� ZKLFK DUH FRQVWLWXWHG LQ URXWLQHV �'H +RODQ 	 3KLOOLSV� ����� +LVORS HW� � � � � � � � � � � � � � �

DO�� ����� -RQHV 	 &UDYHQ� ����� 0DFGRQDOG� ������ 7KHVH LQWHQWLRQDO SURFHVVHV DUH FDOOHG� � � � � � � � � � � � �

µXQOHDUQLQJ¶��'H�+RODQ�	�3KLOOLSV��������0DFGRQDOG����������

�

:DQJ� 4L DQG =KDR ������ HPSKDVL]H WKDW XQOHDUQLQJ LV D FUXFLDO IDFWRU IRU FKDQJH DQG WKDW� � � � � � � � � � � � � � � �

RUJDQL]DWLRQV WKDW SURYLGH D FRQWH[W IRU XQOHDUQLQJ� WKHUHIRUH� HQMR\ JUHDWHU IOH[LELOLW\� +HQFH�� � � � � � � � � � � �

WKH HYHU�FKDQJLQJ UHDOLW\ WULJJHUV PDWXUH RUJDQL]DWLRQV¶ QHHG WR IRVWHU SURFHVVHV WR DGG QHZ� � � � � � � � � � � � �

NQRZOHGJH � OHDUQLQJ � DV ZHOO DV WR GLVFDUG PLVOHDGLQJ NQRZOHGJH � XQOHDUQLQJ� )XUWKHUPRUH�� � � � � � � � � � � � � �

XQOHDUQLQJ FDQ EH VHHQ DV D SUHFRQGLWLRQ RI OHDUQLQJ DQG LV WKXV RI XWPRVW LPSRUWDQFH IRU DQ� � � � � � � � � � � � � � � � �

RUJDQL]DWLRQ WR EH DEOH WR FKDQJH �+LVORS HW DO�� ������ <HW� D OLPLWHG DPRXQW RI VWXGLHV KDYH� � � � � � � � � � � � � � � � �

LQYHVWLJDWHG WKLV WRSLF VR IDU� WKHUHE\ FUHDWLQJ FRQIXVLRQ �0DFGRQDOG� ������ 7KLV FRQIXVLRQ LV� � � � � � � � � � � � �

IXUWKHU VWUHQJWKHQHG GXH WR WKH H[LVWLQJ GLVFUHSDQF\ LQ GHILQLQJ WKH FRQFHSW RI XQOHDUQLQJ� 2Q� � � � � � � � � � � � � �

D JHQHUDO OHYHO� UHVHDUFKHUV GHILQH XQOHDUQLQJ DV µLQWHQWLRQDOO\ GLVFDUGLQJ ROG URXWLQHV¶ �'H� � � � � � � � � � � �

+RODQ 	 3KLOOLSV� ����� )LRO 	 2¶&RQQRU� ����D� .ODPPHU 	 *XHOGHQEHUJ� ����� 5XVKPHU� � � � � � � � � � � � �

	 'DYLHV� ����� 7VDQJ 	 =DKUD� ������ 7KLV GHILQLWLRQ LV VLPLODU WR WKH RQHV WKDW FDQ EH� � � � � � � � � � � � � � � � �

IRXQG LQ GLFWLRQDULHV� UHIHUULQJ WR WKH YHUE µWR XQOHDUQ¶� DV RQ RXU IURQW SDJH �&DPEULGJH� � � � � � � � � � � � � � �

8QLYHUVLW\ 3UHVV� ����� /H[LFR E\ 2[IRUG� ������ +RZHYHU� WKHUH LV VWLOO FRQIXVLRQ DERXW WKH� � � � � � � � � � � � � �

RFFXUUHQFH RI WKH XQOHDUQLQJ SURFHVV� QDPHO\� LI LW RFFXUV �FRQVFLRXVO\ RU �XQFRQVFLRXVO\ �'H� � � � � � � � � � � � �

+RODQ 	 3KLOOLSV� ����� (GPRQGVRQ 	 0RLQJHRQ� ����� )LRO 	 2¶&RQQRU� ����D� .ODPPHU� � � � � � � � � � � � �

	 *XHOGHQEHUJ� ����� 5XVKPHU 	 'DYLHV� ����� 7VDQJ 	 =DKUD� ������ 7KLV FRQIXVLRQ� � � � � � � � � � � � �

LQFUHDVHV WKH GLIILFXOW\ RI HVWDEOLVKLQJ D FRPPRQ XQGHUVWDQGLQJ RI XQOHDUQLQJ DQG WKXV� � � � � � � � � � � �

VWUHVVHV�WKH�LPSRUWDQFH�RI�IXUWKHU�UHVHDUFK��(GPRQGVRQ�	�0RLQJHRQ���������

�

,Q WKH OLWHUDWXUH DERXW XQOHDUQLQJ� WKH FRQFHSW LV UHIHUUHG WR DV HLWKHU �RUJDQL]DWLRQDO RU� � � � � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ �+LVORS HW DO�� ������ <HW� PRVW UHVHDUFKHUV GR QRW H[SOLFLWO\ GLVWLQJXLVK� � � � � � � � � � � � �

EHWZHHQ WKH ODEHOV EXW XVH WKHP LQ DQ LQFRQVLVWHQW PDQQHU� 7KLV IXUWKHU LQWHQVLILHV WKH� � � � � � � � � � � � � �

FRQIXVLRQ DURXQG WKH FRQFHSW RI XQOHDUQLQJ� :KHQ FRQVLGHULQJ WKH GLIIHUHQFHV EHWZHHQ WKH� � � � � � � � � � � �

WZR ODEHOV� �RUJDQL]DWLRQDO XQOHDUQLQJ UHODWHV WR WKH NH\ FRPSRQHQWV RI XQOHDUQLQJ� SURYLGLQJ� � � � � � � � � � � �

D JHQHUDO XQGHUVWDQGLQJ RI ZKDW XQOHDUQLQJ PHDQV DQG ZKDW LW HQWDLOV �'H +RODQ 	 3KLOOLSV�� � � � � � � � � � � � � � �

��



����� )LRO 	 2¶&RQQRU� ����D�� 7KXV� LQ D VLPSOLILHG ZD\� RUJDQL]DWLRQDO XQOHDUQLQJ FDQ EH� � � � � � � � � � � � � �

HTXDWHG ZLWK WKH JHQHUDO ODEHO µXQOHDUQLQJ¶ ZKHUHDV �LQGLYLGXDO XQOHDUQLQJ GUDZV RQ WKH� � � � � � � � � � � �

LQGLYLGXDO EDVLV RI FROOHFWLYH XQOHDUQLQJ� QDPHO\ WKH FRJQLWLYH DQG SV\FKRORJLFDO VLGH �$NJ�Q� � � � � � � � � � � �

HW DO�� ����� )LRO 	 2¶&RQQRU� ����D�� ,Q RWKHU ZRUGV� RQ WKH RQH KDQG� RUJDQL]DWLRQDO� � � � � � � � � � � � � � �

XQOHDUQLQJ UHIHUV WR WKH PDFUR SHUVSHFWLYH DERXW ZKDW XQOHDUQLQJ LV DQG ZK\ LW LV FUXFLDO IRU� � � � � � � � � � � � � � � �

RUJDQL]DWLRQV� ,QGLYLGXDO XQOHDUQLQJ� RQ WKH RWKHU KDQG� LV FRQFHUQHG ZLWK WKH PLFUR� � � � � � � � � � � �

SHUVSHFWLYH�RQ�KRZ�WKH�XQOHDUQLQJ�SURFHVV�XQIROGV��

�

:KHQ ORRNLQJ DW URXWLQH�EDVHG XQOHDUQLQJ� H[LVWLQJ UHVHDUFK KDV KHDYLO\ IRFXVHG RQ WKH �PDFUR� � � � � � � � � � � � �

SHUVSHFWLYH �ZKHQ LPSRVLQJ QHZ URXWLQHV DQG WKXV QHJOHFWHG WKH PLFUR OHYHO RI DQDO\VLV �)LRO� � � � � � � � � � � � � �

	 2¶&RQQRU� ����E� +LVORS HW DO�� ������ +RZHYHU� D IRFXV RQ LQGLYLGXDOV LV HVVHQWLDO DV� � � � � � � � � � � � � � �

RUJDQL]DWLRQV FDQ RQO\ XQOHDUQ WKURXJK WKHLU HPSOR\HHV¶ XQOHDUQLQJ SURFHVVHV �.ODPPHU 	� � � � � � � � � � �

*XHOGHQEHUJ� ������ 7VDQJ DQG =DKUD ������ VXSSRUW WKLV QHHG WR VKLIW WKH IRFXV WRZDUGV� � � � � � � � � � � � � �

LQGLYLGXDOV� DV RUJDQL]DWLRQDO URXWLQHV DUH FRQVWLWXWHG E\ LQGLYLGXDOV¶ KDELWV� VNLOOV� DQG� � � � � � � � � � �

SURFHGXUDO NQRZOHGJH� ZKLFK LQ WXUQ XQGHUOLQHV WKH UHOHYDQFH RI LQGLYLGXDO XQOHDUQLQJ�� � � � � � � � � � �

+HQFH� WR FRQQHFW RUJDQL]DWLRQDO DQG LQGLYLGXDO XQOHDUQLQJ� LW LV HVVHQWLDO WR DFNQRZOHGJH WKDW� � � � � � � � � � � � �

RUJDQL]DWLRQDO XQOHDUQLQJ LV JURXQGHG RQ DQG RULJLQDWHV IURP LQGLYLGXDO URRWV �+LVORS HW DO��� � � � � � � � � � � � �

����� 6DOYDWR 	 5HUXS� ������ ,Q RWKHU ZRUGV� DQ RUJDQL]DWLRQ FRQVLVWV RI LQGLYLGXDOV� DQG� � � � � � � � � � � � � �

XQGHUVWDQGLQJ WKHLU SHUVSHFWLYH DQG PRWLYDWLRQ WR XQOHDUQ LV RI XWPRVW LPSRUWDQFH� 7KLV� � � � � � � � � � � �

GHSHQGHQF\ LV HVSHFLDOO\ H[SOLFLW ZKHQ FRQVLGHULQJ URXWLQH DFWLRQV� DV WKHVH URXWLQHV DUH� � � � � � � � � � � �

FDUULHG RXW E\ PXOWLSOH LQGLYLGXDOV LQ D VRFLDO VHWWLQJ� WKXV JHQHUDWLQJ HVWDEOLVKHG EHKDYLRU� � � � � � � � � � � � �

�)LRO 	 2¶&RQQRU� ����D�� +HQFH� LQGLYLGXDOV FDUU\LQJ RXW RUJDQL]DWLRQDO URXWLQHV FRPELQH� � � � � � � � � � �

WKH PLFUR DQG PDFUR SHUVSHFWLYHV RI XQOHDUQLQJ� 6R IDU� PRVW UHVHDUFKHUV KDYH IRFXVHG RQ� � � � � � � � � � � � � �

LQYHVWLJDWLQJ WKH PDFUR SHUVSHFWLYH RQ XQOHDUQLQJ URXWLQHV �)LRO 	 2¶&RQQRU� ����D�� <HW�� � � � � � � � � � � �

VHYHUDO UHVHDUFKHUV HPSKDVL]H WKH QHHG WR WDNH WKH �PLFUR SHUVSHFWLYH LQWR DFFRXQW ZKHQ� � � � � � � � � � � � �

VWXG\LQJ XQOHDUQLQJ URXWLQHV �%HFNHU� ����� &HJDUUD�1DYDUUR� (OGULGJH 	 0DUWLQH]�0DUWLQH]�� � � � � � � � �

����� .ODPPHU 	 *XHOGHQEHUJ� ����� 1JX\HQ� ������ 7KHUHIRUH� UHVHDUFK RQ XQOHDUQLQJ� � � � � � � � � � �

VKRXOG IRFXV RQ WKH LQGLYLGXDO OHYHO ZLWKLQ WKH FRQWH[W RI DQ RUJDQL]DWLRQ �.ODPPHU 	� � � � � � � � � � � � � �

*XHOGHQEHUJ����������

�

,Q JHQHUDO� WKH GRPLQDQW YLHZ ZLWKLQ OLWHUDWXUH VHHPV WR IROORZ WKH P\WK WKDW µFKDQJH LV� � � � � � � � � � � � � � �

DOZD\V QHHGHG¶ �3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ ,Q WKLV UHVSHFW� ZKHQ LQGLYLGXDOV DUH� � � � � � � � � � � � �

��



VROHO\ VHHQ DV UHFLSLHQWV RI D FKDQJH DQG WKXV DVVXPHG WR IROORZ LQVWUXFWLRQV� WKH\ DUH IRUFHG� � � � � � � � � � � � � � � �

WR JLYH XS WKHLU SUHYLRXV EHKDYLRU DQG DGDSW WR QHZ URXWLQHV �:DQJ� 4L 	 =KDR� ������ 7KH� � � � � � � � � � � � � � � � �

IDFW WKDW D FKDQJH LQLWLDWLYH LV QRW DOZD\V EDVHG RQ D SURIRXQG DUJXPHQWDWLRQ IXUWKHU� � � � � � � � � � � � � �

LQWHQVLILHV WKLV JHQHUDOO\ FKDOOHQJLQJ WDVN IRU LQGLYLGXDOV �)LRO 	 2¶&RQQRU� ����E�� 7KLV� LQ� � � � � � � � � � � � �

WXUQ� FRXOG KDYH D VXEVWDQWLDO LPSDFW RQ WKH LQGLYLGXDO
V H[SHULHQFHV LQ WKHLU XQOHDUQLQJ� � � � � � � � � � � � �

SURFHVV� +HQFH� WDNLQJ WKH PLFUR SHUVSHFWLYH LQWR DFFRXQW DQG XQGHUVWDQGLQJ LQGLYLGXDOV LV RI� � � � � � � � � � � � �

FUXFLDO LPSRUWDQFH� 7KLV KDV EHHQ GHPRQVWUDWHG E\ WKH OHDUQLQJ OLWHUDWXUH� ZKLFK XQGHUOLQHV� � � � � � � � � � � �

WKH UHOHYDQFH RI XQGHUVWDQGLQJ WKH ZLOOLQJQHVV RI LQGLYLGXDOV WR FKDQJH �+LVORS� %RVXD 	� � � � � � � � � � � � �

+HOPV���������

�

+RZHYHU� XQWLO WKLV GDWH� UHVHDUFK LV VWLOO OLPLWHG UHJDUGLQJ WKH DFWXDO SURFHVV RI LQGLYLGXDO� � � � � � � � � � � � � �

XQOHDUQLQJ FRQFHUQLQJ URXWLQHV �)LRO 	 2¶&RQQRU� ����E� +LVORS HW DO�� ������ 2QH RI WKH IHZ� � � � � � � � � � � � � � �

ZHOO�FLWHG VWXGLHV UHJDUGLQJ LQGLYLGXDO XQOHDUQLQJ SURFHVVHV KDV EHHQ SHUIRUPHG E\ 5XVKPHU� � � � � � � � � � �

DQG 'DYLHV ������� ,Q WKHLU UHVHDUFK� WKH QRWLRQ RI XQOHDUQLQJ DV D SURFHVV RI µZLSLQJ¶ FDQ EH� � � � � � � � � � � � � � � � �

UHODWHG WR DQ LQWHQWLRQDO FKDQJH� 1RQHWKHOHVV� WKHLU VWXG\ GLG QRW H[SOLFLWO\ FRQVLGHU WKH� � � � � � � � � � � � �

UHODWLRQ WR URXWLQHV DV VXFK� DQG ZKDW HIIHFW WKHVH PLJKW KDYH RQ WKH LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � � � � � �

SURFHVV� 6HYHUDO \HDUV ODWHU� )LRO DQG 2¶&RQQRU �����D� GHYHORSHG D SURFHVV PRGHO RI KRZ WR� � � � � � � � � � � � � � �

XQOHDUQ HVWDEOLVKHG URXWLQHV EDVHG RQ HYLGHQFH IURP SV\FKRORJ\ DQG FRJQLWLYH VFLHQFH� 7KLV� � � � � � � � � � � �

SURFHVV LQYROYHV TXHVWLRQLQJ ROG URXWLQHV� GLVFDUGLQJ WKHVH URXWLQHV� DQG OHDUQLQJ QHZ RQHV� � � � � � � � � � � �

�)LRO 	 2¶&RQQRU� ����D�� 1RQHWKHOHVV� WKHLU UHVHDUFK� WRJHWKHU ZLWK PRVW H[LVWLQJ VWXGLHV� � � � � � � � � � � �

DERXW LQGLYLGXDO XQOHDUQLQJ� SRUWUD\V VHYHUDO OLPLWDWLRQV �+LVORS HW DO�� ������ )LUVW� WKHVH� � � � � � � � � � � �

VWXGLHV KDYH UHOLHG RQ D WKHRUHWLFDO DQDO\VLV RU HPSLULFDO PDWHULDO EDVHG RQ SHUVRQDO� � � � � � � � � � � � �

H[SHULHQFH �0DFGRQDOG� ����� 5XVKPHU 	 'DYLHV� ������ 6HFRQG� WKH JHQHUDOL]DELOLW\ RI� � � � � � � � � � �

WKHVH VWXGLHV PD\ EH OLPLWHG DV WKH\ ZHUH SHUIRUPHG LQ VLPLODU FRQWH[WV� HLWKHU LQ $VLD RU� � � � � � � � � � � � � � � �

KHDOWKFDUH VHWWLQJV �+LVORS HW DO�� ������ 7KLUG� WKHVH VWXGLHV GLG QRW FRQVLGHU SRVVLEOH� � � � � � � � � � � � �

LQIOXHQFHV RQ WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV DQG ZKDW HIIHFW WKLV PLJKW KDYH RQ WKH� � � � � � � � � � � � � �

LQGLYLGXDO¶V H[SHULHQFH �)LRO 	 2¶&RQQRU� ����E�� ,Q WKLV VHQVH� WKH OLWHUDWXUH FOHDUO\ VKRZV D� � � � � � � � � � � � � �

FRQFHSWXDO DQG HPSLULFDO JDS LQ GHHSHU H[SORULQJ LQGLYLGXDO XQOHDUQLQJ SURFHVVHV FRQFHUQLQJ� � � � � � � � � � �

RUJDQL]DWLRQDO�URXWLQHV��)LRO�	�2¶&RQQRU������E��+LVORS�HW�DO����������

�

+HQFH� ZH FDQ FRQFOXGH WKDW WR XQGHUVWDQG LQGLYLGXDO XQOHDUQLQJ� HPSLULFDO UHVHDUFK LV� � � � � � � � � � � �

QHFHVVDU\� HVSHFLDOO\ FRQFHUQLQJ LQGLYLGXDOV¶ H[SHULHQFHV� $GGLWLRQDOO\� DFFRUGLQJ WR )LRO DQG� � � � � � � � � �

��



2¶&RQQRU¶V �����E� UHVHDUFK RQ XQOHDUQLQJ RUJDQL]DWLRQDO URXWLQHV� HPSLULFDO UHVHDUFK LV� � � � � � � � � �

QHHGHG WR XQFRYHU ZKDW LQIOXHQFHV LQGLYLGXDOV LQ WKLV SURFHVV� 7KXV� WKHVH WZR DVSHFWV RSHQ� � � � � � � � � � � � � �

XS D KLJKO\ LQWHUHVWLQJ UHVHDUFK ILHOG� ,Q WKLV UHJDUG� RXU VWXG\ DLPV WR JDLQ D GHHSHU� � � � � � � � � � � � � � � �

XQGHUVWDQGLQJ RI WKH SKHQRPHQRQ RI LQGLYLGXDO XQOHDUQLQJ� ,Q SDUWLFXODU� ZH ZDQW WR� � � � � � � � � � � �

XQGHUVWDQG KRZ LQGLYLGXDOV LQ DQ RUJDQL]DWLRQDO VHWWLQJ �H[SHULHQFH XQOHDUQLQJ RUJDQL]DWLRQDO� � � � � � � � � �

URXWLQHV DQG ZKDW �LQIOXHQFHV WKHVH LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ SURFHVV� 7R WKLV HQG� RXU� � � � � � � � � � � � � �

VWXG\ EXLOGV RQ WKH H[LVWLQJ XQOHDUQLQJ OLWHUDWXUH WR SUHVHQW D EULHI WZR�GLPHQVLRQDO� � � � � � � � � � � �

GLVFXVVLRQ� )LUVWO\� ZH ZLOO H[SORUH KRZ LQGLYLGXDOV H[SHULHQFH XQOHDUQLQJ RUJDQL]DWLRQDO� � � � � � � � � �

URXWLQHV LQ D PDWXUH RUJDQL]DWLRQ� 6HFRQGO\� ZH ZLOO GLYH GHHSHU DQG LQYHVWLJDWH ZKDW PLJKW� � � � � � � � � � � � � �

LQIOXHQFH WKHVH LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ SURFHVV� ,Q WKLV UHJDUG� RXU VWXG\ ZLOO EH RI� � � � � � � � � � � � � � �

SDUWLFXODU LQWHUHVW IRU PDWXUH RUJDQL]DWLRQV DQG IRU UHVHDUFKHUV ZKR DUH LQWHUHVWHG LQ WKH ILHOG� � � � � � � � � � � � � �

RI�XQOHDUQLQJ��LQ�UHODWLRQ�WR�ERWK�RUJDQL]DWLRQDO�FKDQJH�DQG�OHDUQLQJ���

�

:LWK UHJDUG WR WKH DLP RI RXU VWXG\� ZH ZLOO EH JXLGHG E\ WKH IROORZLQJ UHVHDUFK TXHVWLRQV WR� � � � � � � � � � � � � � � � � �

ILOO�WKLV�UHVHDUFK�JDS��

�

ߦ +RZ GR LQGLYLGXDOV H[SHULHQFH WKH SURFHVV RI XQOHDUQLQJ LQ UHODWLRQ WR RUJDQL]DWLRQDO� � � � � � � � � � � �

URXWLQHV"�

ߦ :KDW LQIOXHQFHV LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ SURFHVV LQ UHODWLRQ WR RUJDQL]DWLRQDO� � � � � � � � � � �

URXWLQHV"�

�

:LWKLQ RXU VWXG\� ZH ZLOO H[SORUH RXU SKHQRPHQRQ RI LQGLYLGXDO XQOHDUQLQJ E\ XVLQJ� � � � � � � � � � � � �

HPSLULFDO GDWD IURP D VLQJOH FDVH VWXG\� :H FKRVH WR FRQGXFW RXU TXDOLWDWLYH ILHOGZRUN DW� � � � � � � � � � � � � � �

5REHUW %RVFK $�6 LQ %DOOHUXS� 'HQPDUN� 7KLV RUJDQL]DWLRQ FDQ EH FRQVLGHUHG DV PDWXUH GXH� � � � � � � � � � � � � �

WR LWV RYHU ����\HDU ORQJ KLVWRU\� 7KXV� ZH DVVXPH WKDW WKHUH DUH PDQ\ URXWLQHV LQ SODFH�� � � � � � � � � � � � � � � �

ZKLFK DUH SRWHQWLDOO\ GHHSO\ HPEHGGHG LQ WKH FRPSDQ\¶V DFWLYLWLHV� 0RUHRYHU� 5REHUW %RVFK� � � � � � � � � � � �

$�6 KHDYLO\ SURPRWHV FKDQJH DQG LQQRYDWLRQ� LPSO\LQJ WKDW WKH\ UHPDLQ IOH[LEOH DQG RSHQ WR� � � � � � � � � � � � � �

XQOHDUQLQJ �:H $UH %RVFK� ������ +HQFH� WKH RUJDQL]DWLRQ UHSUHVHQWV D KLJKO\ LQWHUHVWLQJ VLWH� � � � � � � � � � � � �

WR H[SORUH LQGLYLGXDO XQOHDUQLQJ RI RUJDQL]DWLRQDO URXWLQHV DQG KRZ WKLV FRXOG EH D FKDOOHQJH� � � � � � � � � � � � � �

IRU�D�PDWXUH�RUJDQL]DWLRQ���

��



��� 2XWOLQH�RI�WKH�7KHVLV�

7KLV WKHVLV FRQVLVWV RI ILYH FKDSWHUV� ,QWURGXFWLRQ� /LWHUDWXUH 5HYLHZ� 0HWKRGRORJ\� $QDO\VLV� � � � � � � � � � �

	 'LVFXVVLRQ� DQG &RQFOXVLRQ� ,Q �&KDSWHU ��� ZH KDYH RXWOLQHG RXU SUREOHPDWL]DWLRQ� RXU� � � � � � � � � � � � �

UHVHDUFK JRDO� DQG RXU UHVHDUFK TXHVWLRQV IRU WKH UHDGHU WR UHFHLYH SURIRXQG EDFNJURXQG� � � � � � � � � � � � �

LQIRUPDWLRQ UHJDUGLQJ RXU WRSLF� ,Q �&KDSWHU ��� ZH ZLOO SURYLGH WKH UHDGHU ZLWK WKH WKHRUHWLFDO� � � � � � � � � � � � � � �

EDFNJURXQG RI RXU VWXG\� )LUVW� ZH ZLOO H[DPLQH WKH FRQFHSW RI µXQOHDUQLQJ¶ LQ FRPSDULVRQ WR� � � � � � � � � � � � � � �

RUJDQL]DWLRQDO µFKDQJH¶ DQG µOHDUQLQJ¶ WR XQGHUVWDQG WKH VLPLODULWLHV DQG GLIIHUHQFHV EHWZHHQ� � � � � � � � � � �

WKHVH FORVHO\ UHODWHG FRQFHSWV� 7KHQ ZH ZLOO GLYH GHHSHU LQWR WKH FRQFHSW RI XQOHDUQLQJ WR� � � � � � � � � � � � � � �

XQGHUVWDQG ZKDW WKLV PHDQV DQG KRZ WKH SURFHVV XQIROGV IRU WKH LQGLYLGXDO� )LQDOO\� ZH ZLOO� � � � � � � � � � � � � � �

H[SOLFLWO\ DGGUHVV LQGLYLGXDO XQOHDUQLQJ DQG KRZ LQGLYLGXDOV FDQ EH VXSSRUWHG LQ WKLV SURFHVV�� � � � � � � � � � � � �

:H ZLOO FRQFOXGH FKDSWHU � ZLWK D VXPPDU\� KLJKOLJKWLQJ WKH FRQFHSWXDO DQG HPSLULFDO JDS� � � � � � � � � � � � � �

WKDW UDLVHV TXHVWLRQV IRU RXU HPSLULFDO VWXG\� �&KDSWHU � ZLOO RXWOLQH RXU PHWKRGRORJLFDO� � � � � � � � � � � � �

DSSURDFK WR RXU UHVHDUFK WR XQGHUVWDQG WKH IRXQGDWLRQ RI RXU WKHVLV� $GGLWLRQDOO\� ZH ZLOO� � � � � � � � � � � � � �

GHVFULEH RXU UHVHDUFK GHVLJQ DQG SURFHVV LQ WKLV FKDSWHU� )LQDOO\� ZH ZLOO DGGUHVV WKH� � � � � � � � � � � � � �

OLPLWDWLRQV RI RXU DSSURDFK DQG UHIOHFW XSRQ RXU UHVHDUFK TXDOLW\� �&KDSWHU � HQWDLOV WKH� � � � � � � � � � � � � �

DQDO\VLV RI RXU HPSLULFDO GDWD LQWHUWZLQHG ZLWK WKH GLVFXVVLRQ� ,Q WKLV FKDSWHU� ZH SUHVHQW RXU� � � � � � � � � � � � � � �

ILQGLQJV� DQDO\]H DQG LQWHUSUHW RXU GDWD� DQG OLQN LW WR WKH H[LVWLQJ OLWHUDWXUH RQ XQOHDUQLQJ� ,Q� � � � � � � � � � � � � � � �

WKH HQG� LQ �&KDSWHU ��� ZH ZLOO FRQFOXGH RXU WKHVLV E\ VXPPDUL]LQJ RXU PDLQ HPSLULFDO� � � � � � � � � � � � � � �

ILQGLQJV DQG RXWOLQH RXU WKHRUHWLFDO FRQWULEXWLRQ DQG SUDFWLFDO LPSOLFDWLRQV� +HUH� ZH ZLOO DOVR� � � � � � � � � � � � �

UHFRPPHQG�LQWHUHVWLQJ�DUHDV�IRU�IXWXUH�UHVHDUFK��

� �

��



�� /LWHUDWXUH�5HYLHZ�

8QWLO WKH ����V� NQRZOHGJH PDQDJHPHQW UHVHDUFKHUV� DV ZHOO DV SUDFWLWLRQHUV� UDUHO\ GLVFXVVHG� � � � � � � � � � � �

µXQOHDUQLQJ¶ DV D WRSLF �+LVORS HW DO�� ����� +LVORS� %RVXD 	 +HOPV� ����� .ODPPHU 	� � � � � � � � � � � � � � �

*XHOGHQEHUJ� ������ 6LQFH WKHQ� WKHUH KDV EHHQ D JURZLQJ LQWHUHVW� DV XQOHDUQLQJ LV FODLPHG WR� � � � � � � � � � � � � � �

EH HVVHQWLDO IRU RUJDQL]DWLRQV¶ NQRZOHGJH PDQDJHPHQW FKDQJH SURFHVVHV �+LVORS� %RVXD 	� � � � � � � � � � �

+HOPV� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 7VDQJ 	 =DKUD� ������ $Q RUJDQL]DWLRQ¶V� � � � � � � � � � � �

LQDELOLW\ WR XQOHDUQ� ZKLFK HQWDLOV JLYLQJ XS RU DEDQGRQLQJ NQRZOHGJH DQG URXWLQHV� LV RQH RI� � � � � � � � � � � � � � �

WKH PDLQ UHDVRQV ZK\ RUJDQL]DWLRQV IDLO WR GHDO ZLWK WKHLU HQYLURQPHQW DQG DGDSW DFFRUGLQJO\� � � � � � � � � � � � � �

�+LVORS�HW�DO���������.ODPPHU��*ULVROG�	�*XHOGHQEHUJ����������

�

,Q WKLV FKDSWHU� ZH ZLOO UHYLHZ WKH OLWHUDWXUH WR GHYHORS D GHHSHU XQGHUVWDQGLQJ RI WKH� � � � � � � � � � � � � � �

XQOHDUQLQJ FRQFHSW DQG LWV UHODWLRQ WR RWKHU FRQFHSWV� VXFK DV RUJDQL]DWLRQDO FKDQJH DQG� � � � � � � � � � � � �

�UH�OHDUQLQJ��7KLV�ZLOO��LQ�UHWXUQ��IRUP�WKH�EDVLV�IRU�RXU�HPSLULFDO�VWXG\��

��� 8QOHDUQLQJ�DQG�FKDQJH���FXW�IURP�WKH�VDPH�ZRRG"��

7KH SUHGRPLQDQW YLHZ ZLWKLQ WKH H[LVWLQJ XQOHDUQLQJ OLWHUDWXUH DFNQRZOHGJHV WKH FORVH� � � � � � � � � � �

UHODWLRQVKLS EHWZHHQ WKH FRQFHSWV RI �XQOHDUQLQJ DQG �FKDQJH �$NJ�Q HW DO�� ����� %HFNHU�� � � � � � � � � � � � �

����� +LVORS HW DO�� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 1JDQD� ����� 5XSþLü� ����� 7VDQJ� � � � � � � � � � � � � �

	 =DKUD� ����� :DQJ� 4L 	 =KDR� ������ $SDUW IURP LWV H[LVWHQFH ZLWKLQ FRJQLWLYH VFLHQFH� � � � � � � � � � � � � � �

DQG SV\FKRORJ\ �6DOYDWR 	 5HUXS� ������ LQ DQ RUJDQL]DWLRQDO FRQWH[W� WKH UHODWLRQVKLS� � � � � � � � � � � �

EHWZHHQ WKH WZR FRQFHSWV ZDV LQWURGXFHG E\ FKDQJH WKHRULVWV �0DFGRQDOG� ������� � � � � � � � � � �

)XUWKHUPRUH� RUJDQL]DWLRQDO OHDUQLQJ WKHRULVWV 6LQNXOD� %DNHU DQG 1RRUGHZLHU ������ VHH WKH� � � � � � � � � � �

FRQFHSW�RI�XQOHDUQLQJ�DW�WKH�KHDUW�RI�RUJDQL]DWLRQDO�FKDQJH���

�

)URP D PDFUR SHUVSHFWLYH� WKH LPSRUWDQFH RI RUJDQL]DWLRQDO XQOHDUQLQJ LQ UHODWLRQ WR FKDQJH� � � � � � � � � � � � �

UHIHUV WR WKH VR�FDOOHG µFRPSHWHQF\ WUDSV¶ �+LVORS� ������ +HUH� SUHYLRXVO\ XVHIXO� � � � � � � � � � �

��



FRPSHWHQFLHV FDQ EHFRPH RXWGDWHG LI WKH\ KDYH QHYHU EHHQ UHYLVHG EHIRUH �+LVORS� ������� � � � � � � � � � � � �

7KLV FDQ UHVXOW LQ URXWLQHV EHFRPLQJ REVROHWH� IRUFLQJ RUJDQL]DWLRQV WR GLVFDUG DQG XQOHDUQ� � � � � � � � � � � � �

WKHP �)LRO 	 2¶&RQQRU� ����D�� 7KXV� LW VHHPV WKDW XQOHDUQLQJ FDQ EH GHILQHG DV µWKH� � � � � � � � � � � � � � �

UHGXFWLRQ RI URXWLQHV¶� +RZHYHU� WKHVH URXWLQHV FRXOG KDYH EHFRPH GHHSO\ HPEHGGHG LQ WKH� � � � � � � � � � � � �

RUJDQL]DWLRQ DQG WKXV FRXOG OLNHO\ FUHDWH LQHUWLD �.ODPPHU� *ULVROG 	 *XHOGHQEHUJ� ������ � � � � � � � � � � �

6ZLIW 	 +ZDQJ� ����� :DQJ� 4L 	 =KDR� ������ +HQFH� XQOHDUQLQJ URXWLQHV UHSUHVHQWV D� � � � � � � � � � � � � �

FULWLFDO FKDOOHQJH IRU RUJDQL]DWLRQV� 7KLV KLJKOLJKWV WKH HVVHQFH IRU RUJDQL]DWLRQV WR FULWLFDOO\� � � � � � � � � � � �

UHIOHFW XSRQ H[LVWLQJ NQRZOHGJH DQG SUDFWLFHV WR EH DEOH WR FKDQJH� 7KLV DELOLW\ WR UHVSRQG WR� � � � � � � � � � � � � � � �

WKH FKDQJLQJ HQYLURQPHQW HIIHFWLYHO\ LV UHIHUUHG WR DV DQ RUJDQL]DWLRQ¶V µVWUDWHJLF IOH[LELOLW\¶� � � � � � � � � � � �

�+LVORS HW DO�� ������ ,Q WKLV VHQVH� RUJDQL]DWLRQV QHHG WR GLVPDQWOH LQHUWLD DQG ULJLGLW\�� � � � � � � � � � � � � �

&RQVHTXHQWO\� WKH DELOLW\ WR XQOHDUQ URXWLQHV FDQ EH VHHQ DV DQ LQGLFDWRU RI DQ RUJDQL]DWLRQ¶V� � � � � � � � � � � � � � �

FDSDELOLW\�WR�DGHTXDWHO\�UHDFW�WR�WKH�HQYLURQPHQW��+LVORS�HW�DO�����������

�

<HW� WKH H[LVWLQJ XQOHDUQLQJ OLWHUDWXUH ODFNV D IRFXV RQ WKH LQIOXHQFH RI XQOHDUQLQJ RQ DQ� � � � � � � � � � � � � � �

RUJDQL]DWLRQ¶V VWUDWHJLF IOH[LELOLW\ �+LVORS HW DO�� ������ )XUWKHUPRUH� HYHQ WKRXJK PRVW� � � � � � � � � � �

UHVHDUFKHUV DJUHH RQ WKH VWURQJ FRQQHFWLRQ EHWZHHQ XQOHDUQLQJ DQG FKDQJH� WKH UHODWLRQVKLS� � � � � � � � � � � �

EHWZHHQ WKH WZR FRQFHSWV LWVHOI KDV VR IDU QRW EHHQ H[DPLQHG LQ GHWDLO �+LVORS HW DO�� ������� � � � � � � � � � � � � � � � �

$GGLWLRQDOO\� WKH IHZ H[LVWLQJ VWXGLHV DERXW WKHLU UHODWLRQVKLS GLIIHU DV WR KRZ WKHVH FRQFHSWV� � � � � � � � � � � � � �

DUH FRQQHFWHG �$NJ�Q HW DO�� ����� %HFNHU� ����� 5XVKPHU 	 'DYLHV� ����� 7VDQJ 	 =DKUD�� � � � � � � � � � � � � � �

������ )RU LQVWDQFH� UHVHDUFKHUV DFNQRZOHGJH WKDW GLIIHUHQW W\SHV RI FKDQJH UHTXLUH YDULRXV� � � � � � � � � � � �

W\SHV RI XQOHDUQLQJ �5XVKPHU 	 'DYLHV� ����� 7VDQJ 	 =DKUD� ������ 1RQHWKHOHVV� LW LV QRW� � � � � � � � � � � � � � �

SRVVLEOH WR DVVLJQ FHUWDLQ W\SHV RI XQOHDUQLQJ WR VSHFLILF W\SHV RI FKDQJH� DV WKLV VWURQJO\� � � � � � � � � � � � � � �

GHSHQGV RQ WKH SHUVSHFWLYH DQG WKH SDUWLFXODU VLWXDWLRQ RI WKH FKDQJH �5XVKPHU 	 'DYLHV�� � � � � � � � � � � � � �

������ 7KLV DOUHDG\ VKRZV WKH JUHDW GLIILFXOW\ RI H[DPLQLQJ WKH UHODWLRQVKLS EHWZHHQ� � � � � � � � � � � �

XQOHDUQLQJ DQG FKDQJH LQ GHWDLO� )XUWKHUPRUH� RSLQLRQV GLIIHU DV WR ZKLFK FRQFHSW IROORZV WKH� � � � � � � � � � � � � �

RWKHU� :KHWKHU LW EHJLQV ZLWK �XQOHDUQLQJ DQG WKH FKDQJHV RFFXU DV D FRQVHTXHQFH� RU ZKHWKHU� � � � � � � � � � � � � � �

WKH FKDQJH �FRPHV ILUVW DQG XQOHDUQLQJ RFFXUV DV D UHVXOW �$NJ�Q HW DO�� ����� %HFNHU� ������ � � � � � � � � � � � � � � �

+LVORS HW DO�� ����� :DQJ� 4L 	 =KDR� ������ +HQFH� RQ WKH RQH KDQG� WKH WULJJHU FDQ EH VHHQ� � � � � � � � � � � � � � � � � � �

ZLWKLQ �XQOHDUQLQJ �� ZKLFK WKHQ VHUYHV DV IDFLOLWDWRU RI FKDQJH �$NJ�Q HW DO�� ����� %HFNHU�� � � � � � � � � � � � � �

����� 7VDQJ 	 =DKUD� ����� :DQJ� 4L 	 =KDR� ������ +HUH� HVVHQWLDOO\ %HFNHU ������ DUJXHV� � � � � � � � � � � � � � �

WKDW FKDQJHV LQ RUJDQL]DWLRQDO SUDFWLFHV DUH RIWHQ FRQVLGHUHG µUDGLFDO FKDQJHV¶� ZKHUH IRUPHU� � � � � � � � � � � �

SUDFWLFHV� LQ WKLV SDUWLFXODU VWXG\ DQ LQIRUPDWLRQ V\VWHP� QHHG WR EH XQOHDUQHG EHIRUH EHLQJ� � � � � � � � � � � � � �

��



DEOH WR FKDQJH� 2Q WKH RWKHU KDQG� $NJ�Q HW DO� ������ KLJKOLJKW WKDW XQOHDUQLQJ LV SDUW RI WKH� � � � � � � � � � � � � � � � � �

VHFRQG VWHS RI /HZLQ¶V ������ ZHOO�NQRZQ FKDQJH PRGHO� IRFXVLQJ RQ WKH SURFHVV RI� � � � � � � � � � � � �

µXQIUHH]H�FKDQJH�UHIUHH]H¶� 7KHVH UHVHDUFKHUV DJUHH WKDW WKHUH LV D �FKDQJH LQLWLDWLYH ILUVW�� � � � � � � � � � �

ZKLFK WKHQ WULJJHUV XQOHDUQLQJ� $FNQRZOHGJLQJ ERWK SHUVSHFWLYHV� +LVORS HW DO� ������� � � � � � � � � � �

HPSKDVL]H WKH ELGLUHFWLRQDO FKDUDFWHU RI WKH UHODWLRQVKLS EHWZHHQ FKDQJH DQG XQOHDUQLQJ�� � � � � � � � � � �

+HQFH� RYHUDOO LW FDQ EH VWDWHG WKDW� ZKLOH WKHUH DUH GLIIHUHQW RSLQLRQV RQ WKH H[DFW UHODWLRQVKLS� � � � � � � � � � � � � � � �

EHWZHHQ WKH WZR FRQFHSWV� WKH\ DUH FXW IURP WKH VDPH ZRRG� ,Q RWKHU ZRUGV� LW LV XQGLVSXWHG� � � � � � � � � � � � � � � � �

DPRQJ WKH PDMRULW\ RI UHVHDUFKHUV WKDW WKH �DELOLW\ WR XQOHDUQ �LV D QHFHVVDU\ �SUHUHTXLVLWH IRU� � � � � � � � � � � � � � �

FKDQJH ��$NJ�Q HW DO�� ����� %HFNHU� ����� +LVORS HW DO�� ����� 5XVKPHU 	 'DYLHV� ������ � � � � � � � � � � � � � �

7VDQJ�	�=DKUD��������:DQJ��4L�	�=KDR���������

��� 8QOHDUQLQJ�YHUVXV��UH�OHDUQLQJ�URXWLQHV���ZKDW�LV�WKHLU�UHODWLRQ"�

$V WKH XQOHDUQLQJ OLWHUDWXUH KDV HPHUJHG IURP UHVHDUFK RQ RUJDQL]DWLRQDO OHDUQLQJ� ZH ORRNHG� � � � � � � � � � � � �

DW WKH UHODWLRQ EHWZHHQ XQOHDUQLQJ DQG OHDUQLQJ �'H +RODQ 	 3KLOOLSV� ����� +LVORS HW DO��� � � � � � � � � � � � � � �

����� .ODPPHU 	 *XHOGHQEHUJ� ����� 7VDQJ 	 =DKUD� ������ +HGEHUJ ������ DOUHDG\� � � � � � � � � � � �

VWUHVVHG WKH LPSRUWDQFH RI ERWK OHDUQLQJ DQG XQOHDUQLQJ LQ RUJDQL]DWLRQV� 1RW RQO\ �OHDUQLQJ� � � � � � � � � � � � �

QHZ SUDFWLFHV EXW DOVR �XQOHDUQLQJ HVWDEOLVKHG RQHV� DUH FULWLFDO IDFWRUV LQ WKH VXFFHVVIXO� � � � � � � � � � � � �

LPSOHPHQWDWLRQ RI FKDQJH DQG WKXV IXQFWLRQDO SURFHVVHV WR PDLQWDLQ FRQWLQXLW\ DQG RUGHU� � � � � � � � � � � �

�+HGEHUJ� ����� +LVORS HW DO�� ����� 6KDUPD 	 /HQND� ������ 2UJDQL]DWLRQV QHHG WR EH DEOH WR� � � � � � � � � � � � � � � �

ERWK FUHDWH DQG UHILQH URXWLQHV WR IDFLOLWDWH WZR IRUPV RI �OHDUQLQJ �� WKH H[SORUDWLRQ RI QHZ� � � � � � � � � � � � � � �

NQRZOHGJH DV ZHOO DV WKH H[SORLWDWLRQ RI H[LVWLQJ NQRZOHGJH �&HJDUUD�1DYDUUR� (OGULGJH 	� � � � � � � � � � � �

:HQVOH\� ����� &HSHGD�&DUULyQ HW DO�� ����� 6LQNXOD� ����� =DKUD 	 *HRUJH� ������ &URVVDQ�� � � � � � � � � � � � �

/DQH DQG :KLWH ������ UHIHU WR WKLV SURFHVV DV µVWUDWHJLF UHQHZDO¶� H[SORULQJ DQG OHDUQLQJ QHZ� � � � � � � � � � � � � � �

ZD\V ZKLOH DW WKH VDPH WLPH H[SORLWLQJ ZKDW KDV DOUHDG\ EHHQ OHDUQHG� $ FULWLFDO FKDOOHQJH RI� � � � � � � � � � � � � � � �

UHQHZDO LV WKLV FRQWLQXRXV EDODQFLQJ DFW EHWZHHQ H[SORUDWLRQ DQG H[SORLWDWLRQ SURFHVVHV� � � � � � � � � � �

�&URVVDQ� /DQH 	 :KLWH� ����� :DHJHPDQ HW DO�� ������ 7KLV FDQ DOVR EH UHIHUUHG WR DV� � � � � � � � � � � � � � � �

µRUJDQL]DWLRQDO DPELGH[WHULW\¶ �*LEVRQ 	 %LUNLQVKDZ� ����� +LVORS� %RVXD 	 +HOPV� ������� � � � � � � � � � �

7KLV EDODQFLQJ DFW LV ZKDW FRQVWLWXWHV EHKDYLRUDO IOH[LELOLW\� ZKLFK� DFFRUGLQJ WR :DHJHPDQ HW� � � � � � � � � � � � �

DO� ������� LV D WZR�VWHS SURFHVV RI �XQOHDUQLQJ �URXWLQHV DQG �UHOHDUQLQJ �QHZ RQHV� ,Q WKHLU� � � � � � � � � � � � � � �

YLHZ� WKH XQOHDUQLQJ SURFHVV SUHFHGHV WKH UHOHDUQLQJ SURFHVV� ZKHUHLQ UHOHDUQLQJ LV UHIHUUHG WR� � � � � � � � � � � � �

��



DV WKH DGMXVWPHQW RI EHKDYLRU EDVHG RQ QHZ NQRZOHGJH �:DHJHPDQ HW DO�� ������� � � � � � � � � � � � �

1RQHWKHOHVV� DFFRUGLQJ WR &HSHGD�&DUULyQ HW DO� ������� RUJDQL]DWLRQV QRZDGD\V PD\ EH� � � � � � � � � � �

LQYHVWLQJ WRR KHDYLO\ LQ H[SORUDWLRQ SURFHVVHV DQG WRR OLWWOH LQ SURFHVVHV WR IRVWHU XQOHDUQLQJ� � � � � � � � � � � � � �

RI LUUHOHYDQW NQRZOHGJH� 7KHLU VWXG\ UHYHDOHG WKDW RUJDQL]DWLRQV VKRXOG� WKHUHIRUH� GHILQLWHO\� � � � � � � � � � �

FRQVLGHU XQOHDUQLQJ DV D SUHFHGLQJ SURFHVV RI OHDUQLQJ �&HSHGD�&DUULyQ HW DO�� ������ 7KLV� � � � � � � � � � � � �

ILQGLQJ LV VXSSRUWHG E\ 0DUWLQV HW DO� ������� ZKR KLJKOLJKW WKDW XQOHDUQLQJ FDSDFLW\ LQ� � � � � � � � � � � � � �

RUJDQL]DWLRQDO OHDUQLQJ PRGHOV LV FUXFLDO� +RZHYHU� DFFRUGLQJ WR =DKUD� $EGHOJDZDG DQG� � � � � � � � � � �

7VDQJ ������� ZKHQ RUJDQL]DWLRQV GLVFDUG VXSSRVHGO\ REVROHWH NQRZOHGJH� XQOHDUQLQJ� � � � � � � � �

SURFHVVHV FRXOG DOVR KDQGLFDS OHDUQLQJ SURFHVVHV� +HUH� XQOHDUQLQJ LV REVWUXFWLQJ� � � � � � � � � �

RUJDQL]DWLRQDO DFWLYLWLHV� UHVXOWLQJ LQ OHDUQLQJ SURFHVVHV WR EH GHOD\HG �=DKUD� $EGHOJDZDG 	� � � � � � � � � � � �

7VDQJ� ������ ,Q WKDW VHQVH� XQOHDUQLQJ FRXOG DOVR KDYH QHJDWLYH FRQVHTXHQFHV LQ UHODWLRQ WR� � � � � � � � � � � � � �

OHDUQLQJ �.ODPPHU 	 *XHOGHQEHUJ� ������ +HQFH� WKH SURFHVV RI �XQOHDUQLQJ WUXO\ UHPDLQV D� � � � � � � � � � � � �

FKDOOHQJH IRU RUJDQL]DWLRQV EXW VLPXOWDQHRXVO\ GHPRQVWUDWHV WR EH D YLWDO SURFHVV IRU� � � � � � � � � � � �

RUJDQL]DWLRQV�WR� �OHDUQ ���

�

(YHQ WKRXJK XQOHDUQLQJ� UHOHDUQLQJ DQG OHDUQLQJ DUH YLWDO SURFHVVHV IRU RUJDQL]DWLRQV� XQWLO� � � � � � � � � � � �

WKLV GDWH� WKHUH VWLOO VHHPV WR EH QR FRQVHQVXV UHJDUGLQJ WKH UHODWLRQ RI WKH WKUHH FRQFHSWV� � � � � � � � � � � � � � � �

�+LVORS� %RVXD 	 +HOPV� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 6KDUPD 	 /HQND� ������ � � � � � � � � � � � �

7VDQJ 	 =DKUD� ������ 7KH FRQIXVLRQ DURXQG WKHVH FRQFHSWV OLPLWV WKH SRWHQWLDO YDOXH RI WKLV� � � � � � � � � � � � � � �

OLWHUDWXUH IRU SUDFWLWLRQHUV �(GPRQGVRQ 	 0RLQJHRQ� ������ 2YHUDOO� LQ OLQH ZLWK =DKUD�� � � � � � � � � � � �

$EGHOJDZDG DQG 7VDQJ ������� WKHUH DUH WKUHH GRPLQDQW SHUVSHFWLYHV� )LUVWO\� RQH YLHZ VHHV� � � � � � � � � � � � �

WKH DFTXLVLWLRQ RI QHZ URXWLQHV DV DOUHDG\ FRQVWLWXWHG LQ WKH XQOHDUQLQJ SURFHVV� ZKLFK PDNHV� � � � � � � � � � � � � �

UHOHDUQLQJ D UHGXQGDQW FRQFHSW �&HJDUUD�1DYDUUR� :HQVOH\ 	 6iQFKH]�3ROR� ����� )LRO 	� � � � � � � � � � �

2¶&RQQRU� ����D�� 6HFRQGO\� DQRWKHU SHUVSHFWLYH GHPRQVWUDWHV WKDW WKHUH GRHV QRW DOZD\V� � � � � � � � � � �

KDYH WR EH D FDXVDO UHODWLRQVKLS EHWZHHQ WKH WKUHH FRQFHSWV �6KDUPD 	 /HQND� ������ 7KH� � � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV FDQ DOVR WDNH SODFH ZLWKRXW EHLQJ IROORZHG E\ RWKHU SURFHVVHV �6KDUPD 	� � � � � � � � � � � � � �

/HQND� ������ ,Q WKDW UHJDUG� WKH UHOHDUQLQJ SURFHVV GRHV QRW KDYH WR EH SUHFHGHG E\ WKH� � � � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� :KHQ OHDUQLQJ QHZ DQG XQUHODWHG URXWLQHV� SULRU XQOHDUQLQJ LV QRW� � � � � � � � � � � �

UHTXLUHG� 7KLUGO\� WKH PRVW GRPLQDQW SHUVSHFWLYH UHIHUV WR WKH ZLGHO\ KHOG DVVXPSWLRQ WKDW� � � � � � � � � � � � �

XQOHDUQLQJ WULJJHUV WKH UHOHDUQLQJ SURFHVV DQG SDYHV WKH ZD\ IRU QHZ OHDUQLQJ �$NJ�Q HW DO��� � � � � � � � � � � � � � �

����� &HJDUUD̢1DYDUUR� 6iQFKH]̢9LGDO 	 &HJDUUD̢/HLYD� ����� :DQJ� 4L 	 =KDR� ������� � � � � � � � � � �

7KLV DVVXPSWLRQ� DFFRUGLQJ WR 7VDQJ DQG =DKUD¶V ������ VWXG\ RQ RUJDQL]DWLRQDO XQOHDUQLQJ�� � � � � � � � � � � �

���



GDWHV EDFN WR ����� ZKHQ 1\VWURP DQG 6WDUEXFN ZHUH DPRQJ WKH ILUVW VFKRODUV WR LQWURGXFH� � � � � � � � � � � � � � �

WKH WHUP µXQOHDUQLQJ¶� 7KHLU WKHRU\ DOUHDG\ LQGLFDWHG WKDW ³XQOHDUQLQJ FDQ EHFRPH D SUHFXUVRU� � � � � � � � � � � � �

IRU VXEVHTXHQW OHDUQLQJ´ �7VDQJ 	 =DKUD� ����� S������� ,Q RWKHU ZRUGV� XQOHDUQLQJ VKRXOG� � � � � � � � � � � � �

SUHFHGH RUJDQL]DWLRQDO OHDUQLQJ� 7KXV� RYHUDOO LW FDQ EH VWDWHG WKDW� ZKHQ H[DPLQLQJ WKH� � � � � � � � � � � � �

UHODWLRQVKLS EHWZHHQ XQOHDUQLQJ DQG �UH�OHDUQLQJ� WKHUH WUXO\ LV QR FRQVHQVXV� 'R WKHVH� � � � � � � � � � � �

SURFHVVHV KDSSHQ VHTXHQWLDOO\ RU VLPXOWDQHRXVO\� RU� LQ FDVH RI WKH UHOHDUQLQJ SURFHVV� KDSSHQ� � � � � � � � � � � � �

DW DOO" ,Q OLJKW RI RXU VWXG\� ZH ZLOO IROORZ WKH WKLUG� SUHGRPLQDQW SHUVSHFWLYH WKDW �XQOHDUQLQJ� � � � � � � � � � � � � � � �

SUHSDUHV�WKH�JURXQG�IRU�QHZ ��OHDUQLQJ ����

��� �8Q�OHDUQLQJ�URXWLQHV���ZKDW�GRHV�LW�PHDQ"�

,Q JHQHUDO� WKH ODFN RI WKHRUHWLFDO FRQVHQVXV LQ WKH �XQOHDUQLQJ �OLWHUDWXUH PDNHV WKH H[LVWHQFH� � � � � � � � � � � � � �

RI D VLQJOH GHILQLWLRQ LPSRVVLEOH �+LVORS� %RVXD 	 +HOPV� ����� .ODPPHU 	 *XHOGHQEHUJ�� � � � � � � � � � � � �

������ 6LQFH ZH NQRZ WKDW WKH FRQFHSW RI XQOHDUQLQJ KDV HPHUJHG IURP UHVHDUFK RQ� � � � � � � � � � � � � �

RUJDQL]DWLRQDO �OHDUQLQJ �� DQG LV WKHUHIRUH FORVHO\ UHODWHG� LW VHHPV QDWXUDO WR VWDUW IURP WKH� � � � � � � � � � � � � �

OLWHUDWXUH RQ OHDUQLQJ �'H +RODQ 	 3KLOOLSV� ����� +LVORS HW DO�� ����� .ODPPHU 	� � � � � � � � � � � � � �

*XHOGHQEHUJ� ����� 7VDQJ 	 =DKUD� ������ :KHQ UHIHUULQJ WR WKH OHDUQLQJ OLWHUDWXUH� RQH RI� � � � � � � � � � � � � �

WKH PRVW FLWHG RUJDQL]DWLRQDO OHDUQLQJ IUDPHZRUNV ZDV GHYHORSHG E\ &URVVDQ� /DQH DQG� � � � � � � � � � � �

:KLWH ������� FRQVLVWLQJ RI IRXU VXE�SURFHVVHV� LQWXLWLQJ� LQWHUSUHWLQJ� LQWHJUDWLQJ DQG� � � � � � � � � �

LQVWLWXWLRQDOL]LQJ� 7KHLU WKHRU\ VHHPV WR IRUP WKH EDVLV RI WKH SUHYLRXVO\ GLVFXVVHG� � � � � � � � � � � �

XQGHUVWDQGLQJ RI H[SORUDWLRQ YHUVXV H[SORLWDWLRQ� LQ FUHDWLQJ D WHQVLRQ EHWZHHQ QHZ OHDUQLQJ� � � � � � � � � � � �

DQG XVLQJ ZKDW KDV DOUHDG\ EHHQ OHDUQHG �&HJDUUD�1DYDUUR� (OGULGJH 	 :HQVOH\� ������ � � � � � � � � � � �

&HSHGD�&DUULyQ HW DO�� ����� 6LQNXOD� ����� =DKUD 	 *HRUJH� ������ $FFRUGLQJ WR &URVVDQ�� � � � � � � � � � � � �

/DQH DQG :KLWH ������� OHDUQLQJ LV D G\QDPLF SURFHVV WKDW FLUFXODWHV RQ LQGLYLGXDO� JURXS� DQG� � � � � � � � � � � � � � �

RUJDQL]DWLRQDO OHYHOV� 6WDUWLQJ RQ WKH LQGLYLGXDO OHYHO� WKH ILUVW VXE�SURFHVV LV FDOOHG� � � � � � � � � � � �

µLQWXLWLQJ¶� ZKLFK LQYROYHV D SUHFRQVFLRXV UHFRJQLWLRQ RI D SDWWHUQ �&URVVDQ� /DQH 	 :KLWH�� � � � � � � � � � � � �

������ 7KH VHFRQG VXE�SURFHVV� µLQWHUSUHWLQJ¶� UHIHUV WR WKH H[SODQDWLRQ RI DQ LGHD RU LQVLJKW� � � � � � � � � � � � � �

WKURXJK ODQJXDJH RU DFWLRQV� 0RYLQJ RQ WR WKH JURXS OHYHO� µLQWHJUDWLQJ¶ LV WKH WKLUG� � � � � � � � � � � � � �

VXE�SURFHVV RI OHDUQLQJ� ZKLFK FRQVLVWV RI MRLQW DFWLRQ DQG GLDORJXH� WR GHYHORS D VKDUHG� � � � � � � � � � � � � �

XQGHUVWDQGLQJ �&URVVDQ� /DQH 	 :KLWH� ������ 2QFH WKLV SURFHVV EHFRPHV UHFXUULQJ DQG� � � � � � � � � � � �

VLJQLILFDQW� RQH FDQ VSHDN RI µLQVWLWXWLRQDOL]LQJ¶� ZKLFK LV WKH IRXUWK VXE�SURFHVV RI OHDUQLQJ� � � � � � � � � � � � �

���



�&URVVDQ� /DQH 	 :KLWH� ������ 7KLV SURFHVV WDNHV SODFH RQ DQ RUJDQL]DWLRQDO OHYHO� DV LW� � � � � � � � � � � � � � �

UHIHUV WR WKH SURFHVV RI HPEHGGLQJ OHDUQHG EHKDYLRUV IURP LQGLYLGXDOV LQWR URXWLQHV RI WKH� � � � � � � � � � � � � �

RUJDQL]DWLRQ �&URVVDQ� /DQH 	 :KLWH� ������ 7KH UHSHWLWLRQ RI WKHVH URXWLQHV LV IDFLOLWDWHG E\� � � � � � � � � � � � � �

UXOHV DQG SURFHGXUHV �&URVVDQ� /DQH 	 :KLWH� ������ ,Q OLQH ZLWK WKLV LQVWLWXWLRQDOL]LQJ� � � � � � � � � � � � �

SURFHVV� /HYLWW DQG 0DUFK ������ GHILQHG OHDUQLQJ HDUOLHU DV D URXWLQH�RULHQWHG DSSURDFK RI� � � � � � � � � � � � �

³HQFRGLQJ LQIHUHQFHV IURP KLVWRU\ LQWR URXWLQHV WKDW JXLGH EHKDYLRU´ �S������ ,Q RWKHU ZRUGV�� � � � � � � � � � � � �

WKH LQVWLWXWLRQDOL]DWLRQ SURFHVV HQVXUHV WKDW URXWLQH DFWLRQV� ZKLFK DUH FKDUDFWHUL]HG E\� � � � � � � � � � �

VSHFLILHG WDVNV DQG PHFKDQLVPV� WDNH SODFH �&URVVDQ� /DQH 	 :KLWH� ����� /HYLWW 	 0DUFK�� � � � � � � � � � � � � �

������ *HQHUDOO\� �RUJDQL]DWLRQDO URXWLQHV FDQ EH GHILQHG DV ³UHSHWLWLYH� UHFRJQL]DEOH SDWWHUQV� � � � � � � � � � �

RI LQWHUGHSHQGHQW DFWLRQV� LQYROYLQJ PXOWLSOH DFWRUV´ �)HOGPDQ 	 3HQWODQG� ����� S����� +HUH�� � � � � � � � � � � �

)HOGPDQ DQG 3HQWODQG ������ IRXQG WKDW IRUPLQJ RUJDQL]DWLRQDO URXWLQHV UHTXLUHV ERWK� � � � � � � � � � �

RVWHQVLYH�� VWUXFWXUHG URXWLQHV� DQG �SHUIRUPDQFH URXWLQHV� UHODWHG WR LQGLYLGXDO DFWLRQV�� � � � � � � � � �

$FFRUGLQJ WR $NJ�Q HW DO� ������� RUJDQL]DWLRQDO URXWLQHV FDQ DOVR EH UHIHUUHG WR DV� � � � � � � � � � � � � �

RUJDQL]DWLRQDO PHPRU\� ZKHUH URXWLQHV FRQYHUJH LQ GHFODUDWLYH DQG SURFHGXUDO PHPRU\�� � � � � � � � � �

'HFODUDWLYH PHPRU\ �UHIHUV WR WKH µNQRZ�ZKDW¶ LQ RUJDQL]DWLRQV� ZKLFK FDQ EH XVHG� � � � � � � � � � � �

VLPXOWDQHRXVO\ E\ PXOWLSOH DFWRUV� &RQWUDU\� �SURFHGXUDO PHPRU\ UHIHUV WR µNQRZ�KRZ¶ DQG�� � � � � � � � � � �

WKXV��LQGLYLGXDO�DFWLRQV�ZLWKLQ�WKH�URXWLQH�LWVHOI��$NJ�Q�HW�DO�����������

�

:KHQ UHIHUULQJ WR WKH UHODWLRQVKLS EHWZHHQ OHDUQLQJ DQG XQOHDUQLQJ� )LRO DQG 2¶&RQQRU¶V� � � � � � � � � � � �

�����D� SURFHVV PRGHO RI RUJDQL]DWLRQDO XQOHDUQLQJ KLJKOLJKWV WKH VLPLODULW\ EHWZHHQ &URVVDQ�� � � � � � � � � � �

/DQH DQG :KLWH¶V ������ HYROXWLRQ IURP LQGLYLGXDO WR FROOHFWLYH OHDUQLQJ ZLWK WKH �XQOHDUQLQJ� � � � � � � � � � � � �

SURFHVV RI RUJDQL]DWLRQDO URXWLQHV� +HUH� &URVVDQ� /DQH DQG :KLWH ������ HPSKDVL]H WKDW� � � � � � � � � � � �

RUJDQL]DWLRQV VKRXOG FRQWLQXRXVO\ ³PDQDJH WKH WHQVLRQ EHWZHHQ WKH HPEHGGHG� � � � � � � � �

LQVWLWXWLRQDOL]HG OHDUQLQJ IURP WKH SDVW� ZKLFK HQDEOHV LW WR H[SORLW OHDUQLQJ� DQG WKH QHZ� � � � � � � � � � � � � �

OHDUQLQJ WKDW PXVW EH DOORZHG WR IHHG IRUZDUG WKURXJK WKH SURFHVVHV RI LQWXLWLQJ� LQWHUSUHWLQJ�� � � � � � � � � � � � � �

DQG LQWHJUDWLQJ´ �S������ 6SHFLILFDOO\� RQFH WKH LQVWLWXWLRQDOL]HG OHDUQLQJ QR ORQJHU DOLJQV ZLWK� � � � � � � � � � � �

WKH HQYLURQPHQWDO FRQWH[W� RUJDQL]DWLRQV PXVW VHH WKH QHHG WR FKDOOHQJH DQG HYHQWXDOO\� � � � � � � � � � � �

GLVFDUG WKHLU H[LVWLQJ URXWLQHV �&URVVDQ� /DQH 	 :KLWH� ����� 'H +RODQ 	 3KLOOLSV� ������ � � � � � � � � � � � � �

7VDQJ 	 =DKUD� ������ 1RQHWKHOHVV� WKLV RUJDQL]DWLRQDO XQOHDUQLQJ SURFHVV FDQ EH GLIILFXOW IRU� � � � � � � � � � � � �

RUJDQL]DWLRQV DQG WKHLU HPSOR\HHV� DV WKHVH H[LVWLQJ URXWLQHV FDQ EH GHHSO\ HPEHGGHG LQ WKH� � � � � � � � � � � � � �

RUJDQL]DWLRQDO FXOWXUH �+LVORS� %RVXD 	 +HOPV� ������ 7KLV HPEHGGHGQHVV RI URXWLQHV FDQ� � � � � � � � � � � �

FDXVH UHVLVWDQFH WR FKDQJH DQG WKXV LQKLELW XQOHDUQLQJ DQG OHDUQLQJ SURFHVVHV �)LRO 	� � � � � � � � � � � � �

���



2¶&RQQRU� ����D�� $FFRUGLQJ WR D VWXG\ SHUIRUPHG E\ :DQJ� 4L DQG =KDR ������� RQ D� � � � � � � � � � � � � � �

PDFUR SHUVSHFWLYH� RUJDQL]DWLRQV PXVW SURPRWH XQOHDUQLQJ RI ERWK GHFODUDWLYH DQG SURFHGXUDO� � � � � � � � � � �

PHPRU\ WR VXFFHVVIXOO\ GLVFDUG H[LVWLQJ URXWLQHV� +HUH� 'H +RODQ DQG 3KLOOLSV ������ LQGLFDWH� � � � � � � � � � � � �

µRUJDQL]DWLRQDO XQOHDUQLQJ¶ WR EH DQ LQWHQWLRQDO SURFHVV ZKHUH SHRSOH �FRQVFLRXVO\ KDYH WR� � � � � � � � � � � �

FKRRVH WR DEDQGRQ RU JLYH XS H[LVWLQJ URXWLQHV� &RQWUDULO\� ZKHQ XQOHDUQLQJ KDSSHQV� � � � � � � � � � � �

XQFRQVFLRXVO\�� 'H +RODQ DQG 3KLOOLSV ������ FDOO WKLV SURFHVV µRUJDQL]DWLRQDO IRUJHWWLQJ¶�� � � � � � � � � � �

ZKLFK FDQ EH HLWKHU RI QHZ RU H[LVWLQJ NQRZOHGJH� $FFRUGLQJ WR WKH V\VWHPDWLF UHYLHZ RI� � � � � � � � � � � � � � �

XQOHDUQLQJ OLWHUDWXUH E\ .ODPPHU DQG *XHOGHQEHUJ ������� WKH GHILQLWLRQ RI XQOHDUQLQJ DV DQ� � � � � � � � � � � � �

LQWHQWLRQDO DQG �FRQVFLRXV SURFHVV LV RQH RI WKH PRVW SUHYDOHQW� )RU LQVWDQFH� )LRO DQG� � � � � � � � � � � � � �

2¶&RQQRU �����D� GHILQH XQOHDUQLQJ RUJDQL]DWLRQDO URXWLQHV DV ³�LQWHQWLRQDO GLVSODFHPHQW RI� � � � � � � � � �

ZHOO�HVWDEOLVKHG SDWWHUQV RI DFWLRQV DQG XQGHUVWDQGLQJ GXH WR DQ H[RJHQRXV GLVUXSWLRQ´ �S������ � � � � � � � � � � �

+RZHYHU� WKH RYHUDOO LQFRQVLVWHQF\ LQ UHVHDUFKHUV¶ DWWHPSW WR GHILQH WKH FRQFHSW RI� � � � � � � � � � � �

XQOHDUQLQJ� VWLOO PDNHV LW KDUG WR GHYHORS D VKDUHG XQGHUVWDQGLQJ RI WKH DFWXDO SURFHVV� � � � � � � � � � � � � �

LQGLYLGXDOV H[SHULHQFH LQ SUDFWLFH �(GPRQGVRQ 	 0RLQJHRQ� ������ 7KLV DJDLQ XQGHUOLQHV WKH� � � � � � � � � � � �

QHHG�IRU�IXUWKHU�HPSLULFDO�UHVHDUFK���

��� 8QOHDUQLQJ���KRZ�FDQ�ZH�GLYH�GHHSHU"�

,Q WKH H[LVWLQJ XQOHDUQLQJ OLWHUDWXUH� UHVHDUFKHUV RIWHQ UHIHU WR HLWKHU �RUJDQL]DWLRQDO RU� � � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ �+LVORS HW DO�� ������ 7KH LQFRQVLVWHQW ZD\ LQ ZKLFK UHVHDUFKHUV XVH� � � � � � � � � � � � �

WKHVH ODEHOV XQGHUOLQHV RQFH DJDLQ WKH SUREOHPDWL]DWLRQ RI RXU VWXG\� ,Q VLPSOH WHUPV� RQ WKH� � � � � � � � � � � � � � �

RQH KDQG� �RUJDQL]DWLRQDO XQOHDUQLQJ LV WKH PDFUR SHUVSHFWLYH RI XQOHDUQLQJ �'H +RODQ 	� � � � � � � � � � � � �

3KLOOLSV� ����� )LRO 	 2¶&RQQRU� ����D�� 7KLV UHIHUV SULPDULO\ WR ZKDW XQOHDUQLQJ PHDQV DQG� � � � � � � � � � � � � �

ZK\ LW LV HVVHQWLDO IRU RUJDQL]DWLRQV� �,QGLYLGXDO XQOHDUQLQJ �� RQ WKH RWKHU KDQG� UHIHUV WR WKH� � � � � � � � � � � � � � �

PLFUR SHUVSHFWLYH RI XQOHDUQLQJ DQG IRFXVHV RQ KRZ WKH DFWXDO SURFHVV RI XQOHDUQLQJ� � � � � � � � � � � � �

IXQFWLRQV �$NJ�Q HW DO�� ����� )LRO 	 2¶&RQQRU� ����D�� ,Q WKLV VHQVH� .ODPPHU DQG� � � � � � � � � � � � � �

*XHOGHQEHUJ ������ VWUHVV WKDW RUJDQL]DWLRQV XQOHDUQ WKURXJK WKHLU HPSOR\HHV� 2UJDQL]DWLRQV� � � � � � � � � �

GR QRW KDYH PHQWDO DFWLYLWLHV ZKLFK WKH\ FDQ XQOHDUQ �.ODPPHU 	 *XHOGHQEHUJ� ������� � � � � � � � � � � � �

+HQFH� VHYHUDO VFKRODUV FODLP WKDW RUJDQL]DWLRQV VKRXOG VKLIW WKH IRFXV WR LQGLYLGXDO� � � � � � � � � � � �

XQOHDUQLQJ� DV WKLV SURFHVV SUHFHGHV RUJDQL]DWLRQDO XQOHDUQLQJ �%HFNHU� ������ � � � � � � � �

&HJDUUD�1DYDUUR� (OGULGJH 	 0DUWLQH]�0DUWLQH]� ����� .ODPPHU 	 *XHOGHQEHUJ� ������ � � � � � � � �

���



1JX\HQ� ������ ,Q WKLV VHQVH� RUJDQL]DWLRQDO XQOHDUQLQJ LV JURXQGHG RQ DQG RULJLQDWHV IURP� � � � � � � � � � � � �

LQGLYLGXDO URRWV� XQGHUOLQLQJ WKH UHOHYDQFH WR WDNH WKH PLFUR SHUVSHFWLYH LQWR DFFRXQW �+LVORS� � � � � � � � � � � � �

HW DO�� ����� 6DOYDWR 	 5HUXS� ������ ,Q RWKHU ZRUGV� UHVHDUFK RQ XQOHDUQLQJ SURFHVVHV VKRXOG� � � � � � � � � � � � � � �

WDNH SODFH RQ DQ LQGLYLGXDO OHYHO LQ WKH FRQWH[W RI WKH RUJDQL]DWLRQ �.ODPPHU 	 *XHOGHQEHUJ�� � � � � � � � � � � � � � �

������ 6RPH UHVHDUFKHUV DJUHH WKDW LQGLYLGXDOV FRQWULEXWH WR WKHLU XQOHDUQLQJ SURFHVV WKURXJK� � � � � � � � � � � �

WKHLU SHUVRQDO FKDUDFWHULVWLFV �6LQNXOD� ����� 6XNRFR 	 /HH� ������ 7KHVH FDQ HLWKHU KDYH D� � � � � � � � � � � � � �

QHJDWLYH RU SRVLWLYH HIIHFW RQ WKHLU XQOHDUQLQJ SURFHVV� $V 6LQNXOD ������ VWDWHV� ³FHUWDLQ� � � � � � � � � � � � �

LQGLYLGXDOV DUH PRUH ZLOOLQJ WR VXEVWLWXWH QHZ URXWLQHV WKDQ DUH RWKHUV´ �S������ 6XFK� � � � � � � � � � � � �

LQGLYLGXDOV FDQ DOVR EH UHIHUUHG WR DV µFKDQJH DJHQWV¶� SHRSOH ZKR DUH JHQHUDOO\ PRUH IRFXVHG� � � � � � � � � � � � � � �

DQG UHVROXWH� DQG SDUWLFXODUO\ DEOH WR PRWLYDWH RWKHUV �6LQNXOD� ������ ,Q RUGHU WR FKDQJH� � � � � � � � � � � � � �

SHRSOH¶V EHKDYLRU� WKH\ KDYH WR XQOHDUQ PHQWDO PRGHOV� GRPLQDQW ORJLF� DQG FRUH DVVXPSWLRQV� � � � � � � � � � � � �

WKDW KDYH JURZQ REVROHWH �%RQFKHN� ����� 6LQNXOD� ������ 7KLV LV LQ OLQH ZLWK 1LFHO\ DQG� � � � � � � � � � � � � � �

*KD]DOL¶V ������ VWXG\ RQ EHKDYLRUDO FKDQJH� LQ UHIHUULQJ WR WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV� � � � � � � � � � � � �

DV D µFRJQLWLYH DGMXVWPHQW¶ ZKLFK HQFRPSDVVHV ³WKH IRXQGDWLRQ SKDVH RI DQ\ EHKDYLRU� � � � � � � � � � � �

PRGLILFDWLRQ SURFHVV´ �S������ 7KLV SURFHVV FRQILUPV 6LQNXOD¶V ������ XQGHUVWDQGLQJ RI� � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ� ZKLFK LQFOXGHV FRJQLWLYH DQG EHKDYLRUDO HOHPHQWV� ,Q RWKHU ZRUGV� WKH� � � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ SURFHVV LQYROYHV PHQWDOO\ GLVFDUGLQJ DQ ROG EHKDYLRU WR HPEUDFH D QHZ� � � � � � � � � � � � �

RQH �1LFHO\ 	 *KD]DOL� ������ $V D UHVXOW� WKLV ZLOO HQDEOH RUJDQL]DWLRQV WR UHQHZ WKHLU� � � � � � � � � � � � � � �

NQRZOHGJH EDVH �&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]� ����� :HQVOH\ 	� � � � � � � � �

1DYDUUR� ������ +HQFH� LQ RUGHU WR GHHSHU XQGHUVWDQG XQOHDUQLQJ DQG LWV DFWXDO SURFHVV�� � � � � � � � � � � � �

UHVHDUFKHUV�DQG�PDQDJHUV�VKRXOG�IRFXV�RQ�WKH� �LQGLYLGXDO��WKDW�JRHV�WKURXJK�WKLV�SURFHVV���

�

6R IDU� RQH RI WKH GRPLQDQW VWXGLHV RQ �LQGLYLGXDO XQOHDUQLQJ KDV EHHQ SHUIRUPHG E\ 5XVKPHU� � � � � � � � � � � � � � �

DQG 'DYLHV ������� 7KHLU UHVHDUFK SUHVHQWV WKUHH GLIIHUHQW W\SHV RI LQGLYLGXDO XQOHDUQLQJ�� � � � � � � � � � � �

IDGLQJ� ZLSLQJ� DQG GHHS XQOHDUQLQJ� :KHQ FRPSDULQJ WKHVH W\SHV WR 'H +RODQ DQG 3KLOOLSV¶� � � � � � � � � � � � � �

������ W\SRORJLHV� µIDGLQJ¶ FDQ EH VHHQ DV DQ �XQFRQVFLRXV SURFHVV DQG WKHUHIRUH VHHPV PRUH� � � � � � � � � � � � � �

UHODWHG WR WKHLU FRQFHSW RI RUJDQL]DWLRQDO IRUJHWWLQJ �5XVKPHU 	 'DYLHV� ������ ,Q FRQWUDVW�� � � � � � � � � � � � �

µZLSLQJ¶ LQYROYHV D �FRQVFLRXV SURFHVV� ZKHUH DQ LQGLYLGXDO LV UHTXLUHG WR GHOLEHUDWHO\ JLYH XS� � � � � � � � � � � � � �

D SDUWLFXODU ZD\ RI ZRUNLQJ �5XVKPHU 	 'DYLHV� ������ 7KLV W\SH RI LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � � � � �

VHHPV LQ OLQH ZLWK 'H +RODQ DQG 3KLOOLSV¶ ������ ZHOO�FLWHG GHILQLWLRQ RI RUJDQL]DWLRQDO� � � � � � � � � � � � �

XQOHDUQLQJ DV FRQVFLRXVO\ FKRRVLQJ WR DEDQGRQ RU JLYH XS H[LVWLQJ URXWLQHV� $V ZHOO DV )LRO� � � � � � � � � � � � � � �

DQG 2¶&RQQRU¶V �����D� GHILQLWLRQ IRU XQOHDUQLQJ RUJDQL]DWLRQDO URXWLQHV DV DQ ³LQWHQWLRQDO� � � � � � � � � � �

���



GLVSODFHPHQW >«@´ �S����� )XUWKHUPRUH� DFFRUGLQJ WR 7VDQJ DQG =DKUD ������� ZLSLQJ UHIHUV� � � � � � � � � � � �

WR ZRUN SUDFWLFHV DQG LQGLYLGXDO URXWLQHV WKDW DUH GLVFDUGHG DV D UHVXOW RI D FKDQJH� 7KLV LV LQ� � � � � � � � � � � � � � � � � �

OLQH ZLWK 5XVKPHU DQG 'DYLHV¶ ������ XQGHUVWDQGLQJ RI ZLSLQJ� ZKHUH XQOHDUQLQJ RFFXUV DIWHU� � � � � � � � � � � � �

D GHOLEHUDWH FKDQJH LQLWLDWLYH� WKDW KDV EHHQ LPSRVHG H[WHUQDOO\ RQ WKH LQGLYLGXDO�� � � � � � � � � � � �

)XUWKHUPRUH� µGHHS XQOHDUQLQJ¶ OLWHUDOO\ JRHV RQH OHYHO GHHSHU� ZKHUH LQGLYLGXDOV XQOHDUQ WKHLU� � � � � � � � � � � �

FRUH EHOLHIV �5XVKPHU 	 'DYLHV� ������ +HUH� GHHS XQOHDUQLQJ GRHV QRW VHHP WR UHIHU WR� � � � � � � � � � � � � � �

GLVFDUGLQJ RXWGDWHG NQRZOHGJH DQG URXWLQHV GLUHFWO\� 7KHUHIRUH� ZH ZLOO IROORZ WKH GHILQLWLRQ� � � � � � � � � � � �

RI ZLSLQJ LQ RXU VWXG\� ZKHUH ZH GHILQH LQGLYLGXDO XQOHDUQLQJ DV DQ �LQWHQWLRQDO �HQGLQJ RI� � � � � � � � � � � � � � �

VSHFLILF URXWLQHV WKDW LQYROYHV SDUWLFXODU RXWGDWHG NQRZOHGJH �'H +RODQ 	 3KLOOLSV� ������ � � � � � � � � � � �

.ODPPHU�	�*XHOGHQEHUJ��������5XVKPHU�	�'DYLHV����������

��� ,QGLYLGXDO�XQOHDUQLQJ���ZKDW�GR�LQGLYLGXDOV�QHHG"�

8QWLO QRZ� UHVHDUFK RQ LQGLYLGXDO XQOHDUQLQJ KDV SURYLGHG D OLPLWHG XQGHUVWDQGLQJ RI WKH� � � � � � � � � � � � �

DFWXDO SURFHVV DQG KRZ LQGLYLGXDOV H[SHULHQFH DQG LQIOXHQFH WKLV SURFHVV �)LRO 	 2¶&RQQRU�� � � � � � � � � � � � �

����D� +LVORS HW DO�� ����� 0DFGRQDOG� ����� 5XVKPHU 	 'DYLHV� ������ 1RQHWKHOHVV� IURP� � � � � � � � � � � � �

H[LVWLQJ OLWHUDWXUH� ZH FDQ GUDZ FRQFOXVLRQV RQ ZKDW LQGLYLGXDOV PLJKW QHHG WR XQOHDUQ� ,Q� � � � � � � � � � � � � �

WLPHV RI FKDQJH DQG XQOHDUQLQJ� LQGLYLGXDOV UHTXLUH �PRWLYDWLRQDO VXSSRUW WR FRSH ZLWK� � � � � � � � � � � �

LQVWDELOLW\ DQG XQFHUWDLQW\ �+LVORS� ����� 3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ (YHQ WKRXJK� � � � � � � � � � � �

VRPH LQGLYLGXDOV DUH PRUH RSHQ WR XQOHDUQLQJ SUHYLRXV SUDFWLFHV WKDQ RWKHUV� PRWLYDWLRQDO� � � � � � � � � � � �

VXSSRUW LV JHQHUDOO\ QHHGHG WR EH ZLOOLQJ WR LQYHVW HIIRUWV LQ WKH FKDOOHQJLQJ SURFHVV RI� � � � � � � � � � � � � � �

XQOHDUQLQJ �6LQNXOD� %DNHU 	 1RRUGHZLHU� ����� 6LQNXOD� ������ ,Q OLJKW RI 6FKQHLGHU DQG� � � � � � � � � � � � �

*ROGZDVVHU¶V ������ µFODVVLF FKDQJH FXUYH¶� LQGLYLGXDOV ZLOO H[SHULHQFH DQ HPRWLRQDO MRXUQH\� � � � � � � � � � �

ZKHQ JRLQJ WKURXJK D FKDQJH� +HUH� LQGLYLGXDOV ZLOO GHYHORS GLIIHUHQW IHHOLQJV� ZKHUH� � � � � � � � � � � �

PRWLYDWLRQDO VXSSRUW LV SDUWLFXODUO\ QHFHVVDU\� ,Q WKLV FKDQJH FXUYH� LQGLYLGXDOV VWDUW ZLWK KLJK� � � � � � � � � � � � �

H[SHFWDWLRQV RI WKH FKDQJH XQWLO WKH\ UHDOL]H WKH LQYROYHG HIIRUWV DQG FRPSOH[LW\ RI WKH FKDQJH� � � � � � � � � � � � � � �

SURMHFW �6FKQHLGHU 	 *ROGZDVVHU� ������ 7KH GLVFUHSDQF\ EHWZHHQ WKHLU KLJK H[SHFWDWLRQV DW� � � � � � � � � � � �

WKH EHJLQQLQJ YHUVXV WKH UHDOLW\ SXVKHV LQGLYLGXDOV LQ WKH VR�FDOOHG µYDOOH\ RI GHVSDLU¶� ZKHUH� � � � � � � � � � � � � �

LQGLYLGXDOV UHDOL]H WKDW WKH FKDQJH FRXOG PHDQ SDLQ DQG ORVV WR WKHP �3DOPHU� 'XQIRUG 	� � � � � � � � � � � � � � �

%XFKDQDQ� ����� 6FKQHLGHU 	 *ROGZDVVHU� ������ +HUH� LQGLYLGXDOV UHDOL]H WKDW WKH FKDQJH� � � � � � � � � � � �

DOVR DIIHFWV WKHP DQG WKHLU URXWLQHV DQG WKXV WKH QHHG WR XQOHDUQ WKHLU SUHYLRXV ZD\ RI� � � � � � � � � � � � � � � �

���



ZRUNLQJ �0DFGRQDOG� ����� 6FKQHLGHU 	 *ROGZDVVHU� ������ 7KHUHIRUH� WKLV SKDVH� LQ� � � � � � � � � � �

SDUWLFXODU� FDQ EH OLQNHG WR XQOHDUQLQJ� +RZHYHU� RYHU WLPH� LQGLYLGXDOV FDQ XVXDOO\ VHH D� � � � � � � � � � � � � �

µOLJKW DW WKH HQG RI WKH WXQQHO¶ ZLWK D VXFFHVVIXO RXWFRPH RI WKH FKDQJH LQ WKH HQG �6FKQHLGHU� � � � � � � � � � � � � � � � � �

	 *ROGZDVVHU� ������ ,Q JHQHUDO� WKLV HPRWLRQDO MRXUQH\ LPSDFWV WKH SHUIRUPDQFH RI� � � � � � � � � � � �

LQGLYLGXDOV� )RU H[DPSOH� LQ WLPHV RI JULHI� ZKHQ LQGLYLGXDOV H[SHULHQFH D ORVV� WKHLU� � � � � � � � � � � � �

SHUIRUPDQFH GURSV GUDPDWLFDOO\� 7KLV DJDLQ XQGHUOLQHV WKH GLIILFXOW\ RI XQOHDUQLQJ� DV LW LV WLHG� � � � � � � � � � � � � �

WR WKH YDOOH\ RI GHVSDLU� ZKLFK LV RQH RI WKH PRVW FKDOOHQJLQJ SKDVHV IRU LQGLYLGXDOV ZLWKLQ D� � � � � � � � � � � � � � � � �

FKDQJH SURFHVV �0DFGRQDOG� ����� 3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ 5XVKPHU DQG� � � � � � � � � � �

'DYLHV ������ VXSSRUW WKLV QRWLRQ� VWDWLQJ WKDW LQGLYLGXDOV JHQHUDOO\ ILQG XQOHDUQLQJ GLIILFXOW� � � � � � � � � � � �

EHFDXVH RI GHHSO\ HPEHGGHG URXWLQHV DQG XQZLOOLQJQHVV WR VWHS DZD\ IURP µWKH NQRZQ¶�� � � � � � � � � � � � �

7KHUHIRUH� FRQWLQXRXV PRWLYDWLRQDO VXSSRUW LV HVVHQWLDO GXULQJ WKH HQWLUH FKDQJH SURFHVV WR� � � � � � � � � � � �

KHOS LQGLYLGXDOV RQ WKHLU HPRWLRQDO SDWK DQG WKXV IODWWHQ WKH FXUYH DV PXFK DV SRVVLEOH�� � � � � � � � � � � � � � �

6FKQHLGHU DQG *ROGZDVVHU ������ KDYH DOVR UHFRJQL]HG WKDW LW LV QRW SRVVLEOH WR DYRLG� � � � � � � � � � � � � �

QHJDWLYH IHHOLQJV DVVRFLDWHG ZLWK WKH FKDQJH FRPSOHWHO\� +RZHYHU� FRQYH\LQJ D UHDOLVWLF� � � � � � � � � � �

LPDJH RI WKH FKDQJH SURFHVV DW WKH EHJLQQLQJ� IRU H[DPSOH� ZLOO DOUHDG\ KHOS WR UHGXFH WKH� � � � � � � � � � � � � � � �

GHSWK RI WKH YDOOH\ RI GHVSDLU� 7KLV QRWLRQ LV VXSSRUWHG E\ 0DFGRQDOG ������� ZKR� � � � � � � � � � � � � �

HPSKDVL]HV WKDW LQGLYLGXDOV QHHG WR EH DEOH WR FRSH ZLWK WKHLU IHHOLQJV EHIRUH WKH\ FDQ XQOHDUQ� � � � � � � � � � � � � � � �

DQG�FKDQJH��

�

,Q WKDW UHJDUG� LW ZDV IRXQG WKDW �PDQDJHUV QHHG WR SURYLGH WKLV PRWLYDWLRQDO VXSSRUW IRU� � � � � � � � � � � � � � �

LQGLYLGXDOV WR HQFRXUDJH WKHP LQ WKHLU XQOHDUQLQJ DFWLYLWLHV �.ODPPHU� *ULVROG 	� � � � � � � � � � �

*XHOGHQEHUJ� ������ :KHQ ORRNLQJ DW WKH FKDQJH OLWHUDWXUH� 3DOPHU� 'XQIRUG DQG %XFKDQDQ� � � � � � � � � � � �

������ KLJKOLJKW WKDW LQGLYLGXDOV¶ �HQJDJHPHQW LV QHHGHG WR HQVXUH D VXFFHVVIXO FKDQJH� � � � � � � � � � � �

RXWFRPH� +HUH� H[SOLFLWO\ WKH FUHDWLRQ RI D �FRPPRQ XQGHUVWDQGLQJ LV HVVHQWLDO �3DOPHU�� � � � � � � � � � � �

'XQIRUG 	 %XFKDQDQ� ������ ,Q WKLV UHJDUG� 1LFHO\ DQG *KD]DOL ������ VWUHVV WKDW� � � � � � � � � � � � �

FRPPLWPHQW �LV DV FUXFLDO IRU XQOHDUQLQJ DV LW LV IRU FKDQJH� ,Q SDUWLFXODU� DZDUHQHVV DQG WKH� � � � � � � � � � � � � � � �

FUHDWLRQ RI D VHQVH RI XUJHQF\ GULYHV LQGLYLGXDO XQOHDUQLQJ DQG WKXV FKDQJH �.ODPPHU�� � � � � � � � � � � � �

*ULVROG 	 *XHOGHQEHUJ� ������ +HQFH� LQ RUGHU IRU SHRSOH WR FKDQJH WKHLU URXWLQHV� WKH\ PXVW� � � � � � � � � � � � � � �

ILUVW EH FRQYLQFHG RI WKH QHHG IRU FKDQJH �1LFHO\ 	 *KD]DOL� ������ )XUWKHUPRUH� LQGLYLGXDOV� � � � � � � � � � � � � �

PXVW XQGHUVWDQG WKDW WKH FKDQJH DQG WKHLU DVVRFLDWHG XQOHDUQLQJ HIIRUWV ZLOO OHDG WR �FOHDU� � � � � � � � � � � � � �

EHQHILWV �%HFNHU� ������ +HQFH� LQ JHQHUDO� WKH LQGLYLGXDO FDQQRW EH VROHO\ VHHQ DV WKH� � � � � � � � � � � � � �

µUHFLSLHQW¶ RI WKH FKDQJH EXW PXVW EH FRQVLGHUHG DV DQ DFWLYH SDUWLFLSDQW WKURXJKRXW WKH ZKROH� � � � � � � � � � � � � � �

���



SURFHVV� 7KLV ZLOO LQFUHDVH WKHLU HQJDJHPHQW DQG WKXV WKHLU RSHQQHVV WR XQOHDUQ WKHLU URXWLQHV�� � � � � � � � � � � � � �

)XUWKHUPRUH� 0DWVXR ������ VHHV PDQDJHUV¶ LQIOXHQFH RQ WKH LQGLYLGXDOV¶ XQOHDUQLQJ SURFHVV� � � � � � � � � � �

QRW RQO\ LQ SURYLGLQJ WKHP ZLWK PRWLYDWLRQDO VXSSRUW� 0DWVXR¶V ������ VWXG\ DOVR� � � � � � � � � � � �

GHPRQVWUDWHV WKDW PDQDJHUV¶ OHDUQLQJ DFWLYLWLHV GLUHFWO\ LQIOXHQFH LQGLYLGXDOV LQ WKHLU OHDUQLQJ� � � � � � � � � � �

RULHQWDWLRQ�DQG�WKXV�SRVLWLYHO\�LPSDFW�WKHLU�XQOHDUQLQJ�SURFHVV���

�

2YHUDOO� RUJDQL]DWLRQV WKDW GR QRW IRFXV RQ SURYLGLQJ PRWLYDWLRQDO VXSSRUW WR LQGLYLGXDOV UXQ� � � � � � � � � � � � �

WKH ULVN RI LQGLYLGXDO UHVLVWDQFH �3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ :LWK D ZHDN RU QR� � � � � � � � � � � � � � �

VHQVH RI XUJHQF\� LQGLYLGXDOV ZLOO QRW GLPLQLVK WKHLU ROG ZD\ RI ZRUNLQJ �1LFHO\ 	 *KD]DOL�� � � � � � � � � � � � � � �

������ $FFRUGLQJ WR 1JX\HQ ������� LQGLYLGXDOV QHHG WR EH JHQXLQHO\ ZLOOLQJ WR GLVFDUG WKHLU� � � � � � � � � � � � � �

H[LVWLQJ URXWLQHV WKDW KDYH EHFRPH REVROHWH� :LWKRXW WKLV VWLPXOXV� LQGLYLGXDOV PLJKW UHVLVW� � � � � � � � � � � �

XQOHDUQLQJ EHFDXVH RI WKHLU ZHOO HVWDEOLVKHG PHQWDO PRGHOV DQG PLQGVHWV �.ODPPHU 	� � � � � � � � � � � �

*XHOGHQEHUJ� ����� 5XVKPHU 	 'DYLHV� ������ %HFNHU ������ DJUHHV ZLWK WKLV SHUVSHFWLYH� � � � � � � � � � � �

DQG VWUHVVHV WKDW SHRSOH ZLWK QHJDWLYH IHHOLQJV DQG H[SHFWDWLRQV DUH PRUH WHPSWHG WR FRQWLQXH� � � � � � � � � � � � � �

WKHLU ROG EHKDYLRU� 7KHVH SHRSOH ILQG LW FKDOOHQJLQJ WR LGHQWLI\ SDVW SUDFWLFHV DV RXWGDWHG� ,Q� � � � � � � � � � � � � � �

WKLV VHQVH� LW LV FUXFLDO WR DYRLG LQGLYLGXDO UHVLVWDQFH E\ SURPRWLQJ D UHDOLVWLF LPDJH RI WKH� � � � � � � � � � � � � � � �

LQLWLDWHG FKDQJH �6FKQHLGHU 	 *ROGZDVVHU� ������ +HUH� DJDLQ WKH �FOHDU �EHQHILWV �� EXW DOVR WKH� � � � � � � � � � � � � �

SRWHQWLDO �REVWDFOHV �� VKRXOG EH HPSKDVL]HG WR FUHDWH D �FRPPRQ XQGHUVWDQGLQJ DQG WR EH DEOH WR� � � � � � � � � � � � � � �

PDLQWDLQ�WKLV�XQGHUVWDQGLQJ�WKURXJKRXW�WKH�SURFHVV���

��� ,QGLYLGXDO�XQOHDUQLQJ���KRZ�FDQ�WKLV�VXSSRUW�EH�IDFLOLWDWHG"�

2YHUDOO� VFKRODUV DJUHH WKDW VXSSRUWLQJ LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ DFWLYLWLHV UHTXLUHV WKH� � � � � � � � � � � �

ULJKW RUJDQL]DWLRQDO �FXOWXUH �+LVORS� %RVXD 	 +HOPV� ����� 1LFHO\ 	 *KD]DOL� ����� 6LQNXOD�� � � � � � � � � � � � �

%DNHU 	 1RRUGHZLHU� ������ $FFRUGLQJ WR )LRO DQG 2¶&RQQRU¶V �����D� VWXG\ RQ XQOHDUQLQJ� � � � � � � � � � � � �

RUJDQL]DWLRQDO URXWLQHV� LQGLYLGXDOV DUH SDUW RI WKH VRFLDO FRQWH[W LQ ZKLFK WKH\ JHQHUDWH ILUP� � � � � � � � � � � � � �

EHKDYLRUV� +HQFH� ZKHQ VWXG\LQJ XQOHDUQLQJ RUJDQL]DWLRQDO URXWLQHV� UHVHDUFKHUV VKRXOG� � � � � � � � �

EULGJH ERWK LQGLYLGXDO �PLFUR� DQG RUJDQL]DWLRQDO �PDFUR� OHYHOV RI DQDO\VLV �)LRO 	� � � � � � � � � � � �

2¶&RQQRU� ����D�� ,Q RWKHU ZRUGV� LQGLYLGXDO XQOHDUQLQJ VKRXOG EH VWXGLHG ZLWKLQ WKH FRQWH[W� � � � � � � � � � � � �

RI�DQ�RUJDQL]DWLRQ��.ODPPHU�	�*XHOGHQEHUJ���������

�

���



:KHQ IRFXVLQJ DJDLQ RQ WKH �RUJDQL]DWLRQDO OHDUQLQJ OLWHUDWXUH� UHVHDUFKHUV KLJKOLJKW WKDW� � � � � � � � � � �

OHDUQLQJ FDQ EH SURPRWHG WKURXJK D µOHDUQLQJ FXOWXUH¶� ZKHUH OHDUQLQJ� UHIOHFWLRQ� GHEDWH� DQG� � � � � � � � � � � � �

GLVFXVVLRQ DUH HQFRXUDJHG DQG HPEHGGHG LQ GD\�WR�GD\ ZRUN SUDFWLFHV �(GPRQGVRQ 	� � � � � � � � � � �

0RLQJHRQ� ����� +LVORS� %RVXD 	 +HOPV� ������ ,Q UHODWLRQ WR �RUJDQL]DWLRQDO XQOHDUQLQJ ��� � � � � � � � � � � �

WKLV OHDUQLQJ FXOWXUH FUHDWHV WKH VRFLDO IUDPH IRU FKDQJH DQG WKXV EHFRPHV D VLJQLILFDQW GULYHU� � � � � � � � � � � � � � �

RI XQOHDUQLQJ �DFWLYLWLHV �1LFHO\ 	 *KD]DOL� ������ :LWKLQ WKLV OHDUQLQJ FXOWXUH� YDOXHV� � � � � � � � � � � �

VXSSRUWLQJ LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ SURFHVV QHHG WR EH SUHVHQW �6LQNXOD� %DNHU 	� � � � � � � � � � � � �

1RRUGHZLHU� ������ +HUH� �RSHQ�PLQGHGQHVV ZDV SDUWLFXODUO\ IRXQG WR EH DQ HVVHQWLDO YDOXH DV� � � � � � � � � � � � �

LW LQGLFDWHV ZKHWKHU LQGLYLGXDOV FDQ FKDQJH WKHLU VR�FDOOHG µPHQWDO PRGHOV¶ �5XVKPHU 	� � � � � � � � � � � �

'DYLHV� ������ $FFRUGLQJ WR 6LQNXOD� %DNHU DQG 1RRUGHZLHU ������� DV WLPH SDVVHV� WKHVH� � � � � � � � � � � � �

PHQWDO PRGHOV PD\ QR ORQJHU VXIILFH� DQG WKHUHIRUH SHRSOH QHHG WR EH RSHQ�PLQGHG WR VWDUW� � � � � � � � � � � � � � �

TXHVWLRQLQJ WKHP� $V D UHVXOW� WKLV YDOXH ZLOO KHOS LQGLYLGXDOV WR SD\ FORVHU DWWHQWLRQ WR� � � � � � � � � � � � � � �

SRVVLEOH PLVWDNHV DQG ZURQJ DVVXPSWLRQV� SDYLQJ WKH ZD\ IRU QHZ NQRZOHGJH �$]PL� ������� � � � � � � � � � � � �

7KLV LV LQ OLQH ZLWK 6HQJH¶V ������ YLHZ RQ FUHDWLQJ D µOHDUQLQJ RUJDQL]DWLRQ¶� +HUH�� � � � � � � � � � � � � �

LQGLYLGXDOV PXVW HQJDJH LQ WKH OHDUQLQJ SURFHVV DQG LPSURYH WKHLU PHQWDO PRGHOV WR� � � � � � � � � � � � �

XQGHUVWDQG WKH RUJDQL]DWLRQDO V\VWHP �6HQJH� ������ ,Q D OHDUQLQJ RUJDQL]DWLRQ� LQGLYLGXDOV� � � � � � � � � � �

FDQ FRXQW RQ PXWXDO VXSSRUW DQG D FRQVWDQW GLDORJXH FRQFHUQLQJ WKHLU LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � � � �

DQG OHDUQLQJ SURFHVVHV �5XSþLü� ������ 1HYHUWKHOHVV� DFFRUGLQJ WR YHU\ HDUO\ FULWLFDO VWXGLHV�� � � � � � � � � � � �

LW KDV EHFRPH DSSDUHQW WKDW WKH FRQFHSW RI WKH µOHDUQLQJ RUJDQL]DWLRQ¶ PXVW EH FRQVLGHUHG ZLWK� � � � � � � � � � � � � � �

FDXWLRQ� )RU LQVWDQFH� &RRSH\ ������ FULWLFL]HV WKH ODFN RI FRQVLGHUDWLRQ RI SRZHU DQG SROLWLFV� � � � � � � � � � � � � �

DQG WKHLU HIIHFWV ZLWKLQ D OHDUQLQJ RUJDQL]DWLRQ� ,Q DGGLWLRQ� WKH LQIOXHQFH RI VLWXDWLRQDO� � � � � � � � � � � � �

VSHFLILFLW\ RQ D OHDUQLQJ RUJDQL]DWLRQ ZDV HPSKDVL]HG� DQG WKHUHIRUH JHQHUDOL]DELOLW\ ZDV� � � � � � � � � � �

TXHVWLRQHG �7VDQJ� ������ 7KLV VKRZV WKDW WR HVWDEOLVK DQ HIIHFWLYH OHDUQLQJ RUJDQL]DWLRQ� LW LV� � � � � � � � � � � � � �

QHFHVVDU\�WR�SD\�DWWHQWLRQ�WR�WKH�VSHFLILF�VLWXDWLRQ�DQG�DFW�LQ�D�FRQWH[W�GHSHQGHQW�PDQQHU���

�

:KHQ IRFXVLQJ RQ �RUJDQL]DWLRQDO XQOHDUQLQJ OLWHUDWXUH� .ODPPHU� *ULVROG DQG *XHOGHQEHUJ� � � � � � � � � �

������� HPSKDVL]H WKDW RUJDQL]DWLRQV PXVW HVWDEOLVK DQ µHUURU�IRUJLYLQJ FXOWXUH¶� ZKHUHLQ� � � � � � � � � �

LQGLYLGXDOV DUH VXSSRUWHG LQ WKHLU XQOHDUQLQJ DFWLYLWLHV� 7KLV ZLOO ORZHU WKH IHDU RI PDNLQJ� � � � � � � � � � � � � �

PLVWDNHV DQG HQFRXUDJH HPSOR\HHV WR H[SHULPHQW ZLWK QHZ NQRZOHGJH �.ODPPHU� *ULVROG 	� � � � � � � � � � � �

*XHOGHQEHUJ� ������ ,Q UHWXUQ� WKLV EXLOGV WKH IUDPH IRU D VR�FDOOHG µXQOHDUQLQJ FRQWH[W¶�� � � � � � � � � � � � �

ZKLFK LV XQGLVSXWHG DPRQJVW UHVHDUFKHUV WR EH QHHGHG WR HQFRXUDJH LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � � �

DFWLYLWLHV �&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]� ����� 5XL]� &DUR 	� � � � � � � � �

���



&HJDUUD�1DYDUUR� ����� :DQJ� 4L 	 =KDR� ����� :HQVOH\ 	 1DYDUUR� ������ )URP D PDFUR� � � � � � � � � � � � � �

SHUVSHFWLYH� DQ XQOHDUQLQJ FRQWH[W HQDEOHV RUJDQL]DWLRQV WR LQFUHDVH WKHLU IOH[LELOLW\ DQG WKXV� � � � � � � � � � � �

WR EHWWHU UHVSRQG WR WKH HQYLURQPHQW �:DQJ� 4L 	 =KDR� ������ &HSHGD�&DUULRQ�� � � � � � � � � � � �

&HJDUUD�1DYDUUR DQG -LPHQH]�-LPHQH] ������ HPSKDVL]H WKDW DQ XQOHDUQLQJ FRQWH[W SUHSDUHV� � � � � � � � � �

WKH JURXQG IRU H[SORUDWLRQ DQG H[SORLWDWLRQ SURFHVVHV� UHIHUULQJ WR WKH FUHDWLRQ DQG DSSOLFDWLRQ� � � � � � � � � � � � �

RI QHZ NQRZOHGJH� :HQVOH\ DQG 1DYDUUR ������ VXSSRUW WKLV E\ KLJKOLJKWLQJ WKDW DQ� � � � � � � � � � � � �

XQOHDUQLQJ FRQWH[W IDFLOLWDWHV WKH UHYLVLRQ RI H[LVWLQJ NQRZOHGJH DQG WKHUHIRUH HQVXUHV WKH� � � � � � � � � � � �

YDOLGLW\ RI WKH NQRZOHGJH EDVH� +HUH� WKH XQOHDUQLQJ FRQWH[W QRW RQO\ SDYHV WKH ZD\ IRU QHZ� � � � � � � � � � � � � � � �

OHDUQLQJ EXW DOVR VXSSRUWV RUJDQL]DWLRQV WR UHFRYHU IURP SRVVLEOH �RUJDQL]DWLRQDO IRUJHWWLQJ� � � � � � � � � � �

�'H +RODQ 	 3KLOOLSV� ����� :HQVOH\ 	 1DYDUUR� ������ $GGLWLRQDOO\� LQ DQ XQOHDUQLQJ� � � � � � � � � � � � �

FRQWH[W� NQRZOHGJH FDQ QRW RQO\ EH XQOHDUQHG EXW DOVR UHOHDUQHG� DQG XSGDWHG NQRZOHGJH FDQ� � � � � � � � � � � � � �

EH GHYHORSHG �&HJDUUD�1DYDUUR� 6iQFKH]�9LGDO 	 &HJDUUD�/HLYD� ������ ,Q RWKHU ZRUGV�� � � � � � � � � �

RUJDQL]DWLRQV ZLWK DQ XQOHDUQLQJ FRQWH[W �FDQ FRQWLQXRXVO\ HQJDJH LQ XQOHDUQLQJ� UHOHDUQLQJ�� � � � � � � � � � �

DQG OHDUQLQJ SUDFWLFHV� +HQFH� WKH XQOHDUQLQJ FRQWH[W FDQ EH FKDUDFWHUL]HG DV DQ DQWHFHGHQW� � � � � � � � � � � � �

IRU GLVPDQWOLQJ ROG URXWLQHV DQG RSHQLQJ XS WR QHZ ZD\V RI ZRUNLQJ �5XL]� &DUR 	� � � � � � � � � � � � � � �

&HJDUUD�1DYDUUR���������

�

:KHQ IRFXVLQJ RQ XQOHDUQLQJ IURP D PLFUR SHUVSHFWLYH� LQGLYLGXDOV VKRXOG EH WULJJHUHG WR� � � � � � � � � � � � �

WKLQN DERXW WKHLU FXUUHQW DWWLWXGH DQG EHKDYLRU �6LQNXOD� ������ $FFRUGLQJ WR 6LQNXOD �������� � � � � � � � � � � � �

WKLV ³HQDEOH>V@ WKH RUJDQL]DWLRQ WR GHYLDWH IURP WKH FXOWXUH LQ ZKLFK LW LV HPEHGGHG´ �S������ � � � � � � � � � � � � � �

DQG KHOSV RUJDQL]DWLRQV UHRULHQW QRUPV� YDOXHV DQG EHKDYLRUV� 7KLV LV LQ OLQH ZLWK 5XVKPHU 	� � � � � � � � � � � � � � �

'DYLHV¶ ������ VWXG\� ZKHUH WKH\ VWDWH WKDW LQGLYLGXDOV PLJKW QRW EH DZDUH RI WKH QHHG WR� � � � � � � � � � � � � � � �

XQOHDUQ� +HQFH� LQGLYLGXDOV SDUWLFXODUO\ QHHG WR EH HQFRXUDJHG WR FKDOOHQJH SUHYLRXV� � � � � � � � � � �

SUDFWLFHV� ZKLFK ZLOO HQKDQFH WKHLU RSHQQHVV WR XQOHDUQ DQG FKDQJH �&HSHGD�&DUULRQ�� � � � � � � � � � �

&HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]� ������ &RQVHTXHQWO\� WKLV XQOHDUQLQJ FRQWH[W SURYLGHV� � � � � � � � �

LQGLYLGXDOV ZLWK D VWURQJ IHHOLQJ RI VHFXULW\� ZKLFK VWUHQJWKHQV WKHP WR HQJDJH LQ WKH� � � � � � � � � � � � � �

GLVUXSWLQJ SURFHVV RI XQOHDUQLQJ ROG URXWLQHV �&HJDUUD�1DYDUUR� (OGULGJH 	� � � � � � � � �

0DUWLQH]�0DUWLQH]� ������ 2YHUDOO� LW KDV EHHQ DJUHHG DPRQJ VFKRODUV WKDW WKLV XQOHDUQLQJ� � � � � � � � � � � �

FRQWH[W VKRXOG FRQVLVW RI WKUHH FUXFLDO DVSHFWV �&HJDUUD�1DYDUUR� (OGULGJH 	� � � � � � � � � �

0DUWLQH]�0DUWLQH]� ����� &HJDUUD�1DYDUUR� 6iQFKH]�9LGDO 	 &HJDUUD�/HLYD� ����� *XWLpUUH]� � � � � � � �

HW DO�� ����� 5XL]� &DUR 	 &HJDUUD�1DYDUUR� ������ )LUVW� LQGLYLGXDOV PXVW EH HQFRXUDJHG WR� � � � � � � � � � � � � �

OHDYH WKHLU DFFXVWRPHG VWDWH DQG RSHQ XS WR QHZ SHUFHSWLRQV� 6HFRQG� SRWHQWLDO ZURQJ KDELWV� � � � � � � � � � � � � �

���



ZLWKLQ WKH FKDQJH SURFHVV PXVW EH LQKLELWHG� 7KLUG� LQGLYLGXDOV PXVW EH HQDEOHG WR LPSOHPHQW� � � � � � � � � � � � � �

QHZ PHQWDO PRGHOV DQG WKXV XVH WKHLU WDOHQWV� 7KLV XQGHUSLQV WKH UHOHYDQFH RI DQ XQOHDUQLQJ� � � � � � � � � � � � � � �

FRQWH[W WKDW IRVWHUV WKH UHSODFHPHQW RI ROG NQRZOHGJH ZLWK QHZ UHOHYDQW NQRZOHGJH� � � � � � � � � � � �

�&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]� ������ ,Q JHQHUDO� WKLV UHODWHV WR KRZ� � � � � � � � � � �

DQ RUJDQL]DWLRQ¶V FRQWH[W FRQWULEXWHV WR LQFUHDVHG OHDUQLQJ DFWLYLWLHV DQG KRZ WR RUJDQL]H D� � � � � � � � � � � � �

OHDUQLQJ�FXOWXUH���+LVORS����������

��� ,QGLYLGXDO�XQOHDUQLQJ���VXPPDUL]LQJ�WKH�EDVLV�RI�RXU�VWXG\�

,Q WKLV OLWHUDWXUH UHYLHZ� ZH IRFXVHG RQ H[LVWLQJ GHILQLWLRQV DQG W\SRORJLHV RI XQOHDUQLQJ� DV� � � � � � � � � � � � � �

ZHOO DV LWV UHODWLRQ WR RUJDQL]DWLRQDO FKDQJH DQG �UH�OHDUQLQJ� 7KLV KHOSHG XV WR EXLOG WKH EDVLV� � � � � � � � � � � � � � � �

WR ILQG FDXVDO H[SODQDWLRQV IRU WKH SKHQRPHQRQ RI LQGLYLGXDO XQOHDUQLQJ LQ UHODWLRQ WR URXWLQHV� � � � � � � � � � � � � �

LQ�SUDFWLFH��

�

*HQHUDOO\� RUJDQL]DWLRQDO �FKDQJH ZDV IRXQG WR EH FORVHO\ UHODWHG WR �XQOHDUQLQJ �� +HUH�� � � � � � � � � � � �

XQOHDUQLQJ FDQ EH VHHQ DV D �SUHUHTXLVLWH IRU FKDQJH�� DV LW GHWHUPLQHV DQ RUJDQL]DWLRQ¶V� � � � � � � � � � � � � �

VWUDWHJLF IOH[LELOLW\ �+LVORS HW DO�� ����� :DQJ� 4L 	 =KDR� ������ 1RQHWKHOHVV� UHVHDUFK LV� � � � � � � � � � � � � �

VWLOO ODFNLQJ RQ WKH DFWXDO �LQIOXHQFH RI XQOHDUQLQJ RQ WKLV VWUDWHJLF IOH[LELOLW\ �+LVORS HW DO��� � � � � � � � � � � � � � �

������ )XUWKHUPRUH� WKH UHODWLRQVKLS EHWZHHQ XQOHDUQLQJ DQG FKDQJH KDV VR IDU QRW EHHQ� � � � � � � � � � � � �

H[DPLQHG LQ GHWDLO �+LVORS HW DO�� ������ $GGLWLRQDOO\� H[LVWLQJ VWXGLHV GLIIHU DV WR KRZ� � � � � � � � � � � � � �

XQOHDUQLQJ DQG FKDQJH DUH FRQQHFWHG DQG WKHUHIRUH VKRZ DQ LQFRQVLVWHQF\ DV WR ZKLFK FRQFHSW� � � � � � � � � � � � � �

IROORZV WKH RWKHU �$NJ�Q HW DO�� ����� %HFNHU� ����� 5XVKPHU 	 'DYLHV� ����� 7VDQJ 	� � � � � � � � � � � � � � �

=DKUD����������

�

,Q WKH OLWHUDWXUH� WKH GRPLQDQW SHUVSHFWLYH IROORZV WKH DVVXPSWLRQ WKDW �XQOHDUQLQJ WULJJHUV WKH� � � � � � � � � � � � �

UHOHDUQLQJ SURFHVV �$NJ�Q HW DO�� ����� &HJDUUD̢1DYDUUR� 6iQFKH]̢9LGDO 	 &HJDUUD̢/HLYD�� � � � � � � � � �

����� :DQJ� 4L 	 =KDR� ������ 7KLV SURFHVV VLPXOWDQHRXVO\ SURPRWHV H[SORUDWLRQ DQG� � � � � � � � � � � �

H[SORLWDWLRQ DFWLYLWLHV� SDYLQJ WKH ZD\ IRU QHZ �OHDUQLQJ �� 7KHVH SURFHVVHV FDQ� WKHUHIRUH� EH� � � � � � � � � � � � �

VHHQ DV YLWDO IRU RUJDQL]DWLRQV �$NJ�Q HW DO�� ����� &HJDUUD̢1DYDUUR� 6iQFKH]̢9LGDO 	� � � � � � � � � � � �

&HJDUUD̢/HLYD� ����� :DQJ� 4L 	 =KDR� ������ 1RQHWKHOHVV� UHVHDUFK VR IDU VWLOO SRUWUD\V D� � � � � � � � � � � � � �

GLVFUHSDQF\ LQ WKH DFWXDO UHODWLRQ EHWZHHQ XQOHDUQLQJ� UHOHDUQLQJ� DQG OHDUQLQJ �+LVORS� %RVXD� � � � � � � � � � � �

���



	 +HOPV� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 6KDUPD 	 /HQND� ����� 7VDQJ 	 =DKUD�� � � � � � � � � � � � � �

������ )LUVWO\� VFKRODUV KLJKOLJKW WKDW WKH DFTXLVLWLRQ RI QHZ URXWLQHV LV DOUHDG\ FRQVWLWXWHG LQ� � � � � � � � � � � � � �

WKH XQOHDUQLQJ SURFHVV� PDNLQJ UHOHDUQLQJ D UHGXQGDQW FRQFHSW �&HJDUUD�1DYDUUR� :HQVOH\ 	� � � � � � � � � � �

6iQFKH]�3ROR� ����� )LRO 	 2¶&RQQRU� ����D�� 6HFRQGO\� RWKHUV UHIHU WR WKH IDFW WKDW WKHUH LV� � � � � � � � � � � � � � �

QRW DOZD\V D FDXVDO UHODWLRQVKLS EHWZHHQ XQOHDUQLQJ� UHOHDUQLQJ� DQG OHDUQLQJ �6KDUPD 	� � � � � � � � � � � �

/HQND� ������ 7KLUGO\� PRVW UHVHDUFKHUV IROORZ WKH GRPLQDQW DVVXPSWLRQ WKDW XQOHDUQLQJ� � � � � � � � � � �

WULJJHUV UHOHDUQLQJ DQG SDYHV WKH ZD\ IRU QHZ OHDUQLQJ �$NJ�Q HW DO�� ����� &HJDUUD̢1DYDUUR�� � � � � � � � � � � � � �

6iQFKH]̢9LGDO 	 &HJDUUD̢/HLYD� ����� :DQJ� 4L 	 =KDR� ������ &RQVHTXHQWO\� WKH� � � � � � � � � � �

FRQIXVLRQ DURXQG WKHVH FRQFHSWV GLPLQLVKHV WKH DELOLW\ WR XWLOL]H WKHVH VWXGLHV LQ SUDFWLFH� � � � � � � � � � � � �

�(GPRQGVRQ 	 0RLQJHRQ� ������ 7KLV FRQIXVLRQ LV IXUWKHU LQWHQVLILHG EHFDXVH RI WKH GLYLVLRQ� � � � � � � � � � � � �

LQ XQOHDUQLQJ OLWHUDWXUH EHWZHHQ �RUJDQL]DWLRQDO DQG �LQGLYLGXDO XQOHDUQLQJ� ZKHUH WKHVH� � � � � � � � � �

FRQFHSWV DUH XVHG LQFRQVLVWHQWO\ �$NJ�Q HW DO�� ����� 'H +RODQ 	 3KLOOLSV� ����� )LRO 	� � � � � � � � � � � � � � �

2¶&RQQRU� ����D� ����E� +LVORS HW DO�� ������ +HUH� UHVHDUFK RQ XQOHDUQLQJ LQ UHODWLRQ WR� � � � � � � � � � � � � �

URXWLQHV PRVWO\ IRFXVHV RQ RUJDQL]DWLRQDO XQOHDUQLQJ� WDNLQJ D �PDFUR SHUVSHFWLYH �)LRO 	� � � � � � � � � � � �

2¶&RQQRU� ����E�� +RZHYHU� PXOWLSOH UHVHDUFKHUV DUJXH WKDW WKH IRFXV VKRXOG EH VKLIWHG� � � � � � � � � � � �

WRZDUGV D �PLFUR SHUVSHFWLYH RU LQGLYLGXDO XQOHDUQLQJ� DV WKLV SURFHVV SURFHHGV RUJDQL]DWLRQDO� � � � � � � � � � � �

XQOHDUQLQJ �%HFNHU� ����� &HJDUUD�1DYDUUR� (OGULGJH 	 0DUWLQH]�0DUWLQH]� ����� .ODPPHU� � � � � � � � �

	 *XHOGHQEHUJ� ����� 1JX\HQ� ����� 7VDQJ 	 =DKUD� ������ 7KLV ZD\� LQGLYLGXDO� � � � � � � � � � � �

XQOHDUQLQJ� DV D WULJJHU IRU RUJDQL]DWLRQDO XQOHDUQLQJ� VHUYHV DV D EDVLV WR HPEUDFH DQ� � � � � � � � � � � � � �

RUJDQL]DWLRQ¶V VWUDWHJLF IOH[LELOLW\ �+LVORS HW DO�� ����� :DQJ� 4L 	 =KDR� ������ 7KHUHIRUH�� � � � � � � � � � � � �

UHVHDUFK RQ XQOHDUQLQJ URXWLQHV VKRXOG WDNH D PLFUR SHUVSHFWLYH DQG IRFXV RQ LQGLYLGXDO� � � � � � � � � � � � �

XQOHDUQLQJ�ZLWKLQ�WKH�FRQWH[W�RI�DQ� �RUJDQL]DWLRQ ���.ODPPHU�	�*XHOGHQEHUJ����������

�

2YHUDOO� ZH FDQ FRQFOXGH WKDW D VLQJOH GHILQLWLRQ RI LQGLYLGXDO XQOHDUQLQJ VLPSO\ GRHV QRW� � � � � � � � � � � � � �

H[LVW� 7KLV LQFRQVLVWHQF\ LQ UHVHDUFKHUV¶ DWWHPSW WR GHILQH µXQOHDUQLQJ¶� DOVR PDNHV LW KDUG WR� � � � � � � � � � � � � �

LPDJLQH WKH XQOHDUQLQJ SURFHVV LQGLYLGXDOV �H[SHULHQFH LQ SUDFWLFH� )XUWKHUPRUH� ZH IRXQG� � � � � � � � � � �

WKHUH WR EH OLWWOH WKHRUHWLFDO FRQVHQVXV UHJDUGLQJ WKH W\SRORJLHV RI XQOHDUQLQJ �IDGLQJ� ZLSLQJ�� � � � � � � � � � � � �

DQG GHHS XQOHDUQLQJ� RUJDQL]DWLRQDO XQOHDUQLQJ DQG IRUJHWWLQJ�� DV ZHOO DV LWV OHYHO RI� � � � � � � � � � � � �

RFFXUUHQFH �FRQVFLRXVO\ RU XQFRQVFLRXVO\�� 7KLV FRXOG SURYLGH DQ DQVZHU WR ZK\ UHVHDUFK VR� � � � � � � � � � � � �

IDU KDV RQO\ SURYLGHG D OLPLWHG XQGHUVWDQGLQJ RI WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV DQG ZKDW� � � � � � � � � � � � � �

FRXOG� �LQIOXHQFH ��WKLV�SURFHVV���

�

���



,Q OLJKW RI WKLV FRQIXVLRQ� ZH VWUXFWXUHG WKH WKHRUHWLFDO EDFNJURXQG IRU RXU HPSLULFDO VWXG\ LQ� � � � � � � � � � � � � � �

WZR WDEOHV� IRFXVLQJ RQ ERWK WKH RUJDQL]DWLRQDO �PDFUR� DQG LQGLYLGXDO �PLFUR� OHYHO RI� � � � � � � � � � � � �

DQDO\VLV� 7KH ILUVW WDEOH VKRZV ³ZKDW LV RXW WKHUH´ LQ WHUPV RI OLWHUDWXUH DQG SURYLGHV D EDVLV� � � � � � � � � � � � � � � � �

IURP ZKLFK ZH FRXOG DQDO\]H RXU HPSLULFDO GDWD� 7KH VHFRQG WDEOH GHPRQVWUDWHV DQ RYHUYLHZ� � � � � � � � � � � � � �

RI ³ZKDW LV PLVVLQJ´ LQ OLWHUDWXUH� 7KLV KLJKOLJKWV WKH FRQFHSWXDO DQG HPSLULFDO JDS LQ GHHSHU� � � � � � � � � � � � � � �

H[SORULQJ LQGLYLGXDO XQOHDUQLQJ SURFHVVHV FRQFHUQLQJ RUJDQL]DWLRQDO URXWLQHV DQG VKRZV WKH� � � � � � � � � �

UHOHYDQFH�RI�RXU�VWXG\��

�

7DEOH�����:KDW�LV�RXW�WKHUH�LQ�OLWHUDWXUH"�

0LFUR�OHYHO�RI�DQDO\VLV� 0DFUR�OHYHO�RI�DQDO\VLV�

2UJDQL]DWLRQV�XQOHDUQ�WKURXJK�WKHLU�
HPSOR\HHV��WKHUHIRUH��DWWHQWLRQ�PXVW�EH�SDLG�
WR��

� ,QGLYLGXDOV¶�FKDUDFWHULVWLFV�DQG�
� ,QGLYLGXDOV¶�PHQWDO�PRGHOV��

GRPLQDQW�ORJLF��DQG�FRUH�
DVVXPSWLRQV�WKDW�KDYH�JURZQ�
REVROHWH��
�

5XVKPHU�DQG�'DYLHV��������GHYHORSHG�WKUHH�
GLIIHUHQW�W\SHV�RI�XQOHDUQLQJ��QDPHO\��

� IDGLQJ��
� ZLSLQJ�DQG�
� GHHS�XQOHDUQLQJ��

�
,QGLYLGXDOV�QHHG�PRWLYDWLRQDO�VXSSRUW���
�
0DQDJHUV�QHHG�WR�JHQHUDWH�D�VKDUHG�
XQGHUVWDQGLQJ�DQG�GHYHORS�HQJDJHPHQW�E\��

� 6KRZLQJ�FOHDU�EHQHILWV�RI�WKH�
LQLWLDWHG�FKDQJH�DQG�

� ,QGLYLGXDO�LQYROYHPHQW�WKURXJKRXW�
WKH�SURFHVV��

)LRO�DQG�2¶&RQQRU������D��VKRZ�WKDW�
RUJDQL]DWLRQV�FDQ�XQOHDUQ�HVWDEOLVKHG�
URXWLQHV�WKURXJK�D�SURFHVV�RI�TXHVWLRQLQJ�
ROG�URXWLQHV��GLVFDUGLQJ�WKHVH�URXWLQHV��DQG�
OHDUQLQJ�QHZ�RQHV��
�
'H�+RODQ�DQG�3KLOOLSV��������VWDWH�WKDW�
XQOHDUQLQJ�FDQ�RFFXU��

� FRQVFLRXVO\���UHIHUULQJ�WR�
RUJDQL]DWLRQDO�XQOHDUQLQJ�RU�

� XQFRQVFLRXVO\���UHIHUULQJ�WR�
RUJDQL]DWLRQDO�IRUJHWWLQJ��

�
2UJDQL]DWLRQV�FDQ�IDFLOLWDWH�WKLV�SURFHVV�
WKURXJK�DQ�XQOHDUQLQJ�FRQWH[W�FRQVLVWLQJ�RI��

� ,QGLYLGXDOV�KROGLQJ�YDOXHV�VXFK�DV�
RSHQ�PLQGHGQHVV��

� $Q�HUURU�IRUJLYLQJ�FXOWXUH��ZKHUH�
LQGLYLGXDOV�DUH�WULJJHUHG�WR�UHRULHQW�
QRUPV��YDOXHV��DQG�EHKDYLRUV�DQG�
FKDOOHQJH�SUHYLRXV�SUDFWLFHV��

� $�VWURQJ�IHHOLQJ�RI�VHFXULW\��DQG�
� 0XWXDO�VXSSRUW�DQG�FRQVWDQW�

GLDORJXH��

�

�

�

�

�

���



7DEOH�����:KDW�LV�PLVVLQJ�LQ�OLWHUDWXUH"�

0LFUR�OHYHO�RI�DQDO\VLV� 0DFUR�OHYHO�RI�DQDO\VLV�

+RZ�GR�LQGLYLGXDOV� �H[SHULHQFH ��WKHLU�
XQOHDUQLQJ�SURFHVVHV"�
�
:KDW�PLJKW� �LQIOXHQFH ��LQGLYLGXDOV�LQ�WKHLU�
XQOHDUQLQJ�H[SHULHQFH"�

:KDW�LV�WKH�LQIOXHQFH�RI�LQGLYLGXDO�XQOHDUQLQJ�
RQ�DQ�RUJDQL]DWLRQ¶V�VWUDWHJLF�IOH[LELOLW\"�
�
�

�

+HQFH� WKHVH TXHVWLRQV SRVHG RQ WKH PLFUR OHYHO RI DQDO\VLV� IRUP WKH EDVLV RI RXU UHVHDUFK� � � � � � � � � � � � � � � �

TXHVWLRQV��ZKLFK�ZH�ZLOO�IRFXV�RQ�DQVZHULQJ�LQ�RXU�SUHVHQW�VWXG\��

�

���



�� 0HWKRGRORJ\�

7KH IROORZLQJ FKDSWHU VHUYHV DV D EDVLV WR HQVXUH WKH WUDQVSDUHQF\ RI WKH PHWKRGRORJ\ ZH� � � � � � � � � � � � � � �

KDYH FKRVHQ IRU FRQGXFWLQJ RXU UHVHDUFK� 7KHUHIRUH� ZH ZLOO ILUVW SUHVHQW WKH FKRVHQ UHVHDUFK� � � � � � � � � � � � � �

DSSURDFK DQG LWV XQGHUO\LQJ SKLORVRSKLFDO JURXQGLQJ� ,Q WKH VHFRQG SDUW� ZH ZLOO RXWOLQH RXU� � � � � � � � � � � � � �

UHVHDUFK GHVLJQ DQG LQWURGXFH RXU FDVH VWXG\� ,Q WKH WKLUG SDUW� ZH ZLOO HODERUDWH RQ RXU GDWD� � � � � � � � � � � � � � � � �

FROOHFWLRQ PHWKRG DQG� LQ WKH IRXUWK SDUW� VKRZ RXU GDWD DQDO\VLV SURFHVV� +HUH� ZH ZLOO DOVR� � � � � � � � � � � � � � � �

KLJKOLJKW WKH UHDVRQV ZK\ VSHFLILF PHWKRGV ZHUH FKRVHQ� ,Q WKLV ZD\� WKH UHDGHU ZLOO JDLQ D� � � � � � � � � � � � � � � �

FRPSUHKHQVLYH LQVLJKW LQWR RXU UHVHDUFK DSSURDFK DQG LV DEOH WR IROORZ RXU DQDO\VLV DQG� � � � � � � � � � � � � �

GLVFXVVLRQ ZLWK D GHHSHU XQGHUVWDQGLQJ RI ZK\ WKHVH FRQFOXVLRQV ZHUH GUDZQ� )LQDOO\� ZH ZLOO� � � � � � � � � � � � � �

HQG WKLV FKDSWHU E\ GHPRQVWUDWLQJ UHIOH[LYLW\ FRQFHUQLQJ WKH TXDOLW\ DQG YDOLGLW\ RI RXU� � � � � � � � � � � � �

FKRVHQ�PHWKRGV��

��� 5HVHDUFK�$SSURDFK�

2XU UHVHDUFK DSSURDFK FORVHO\ UHIHUV WR RXU DLP WR JDLQ D GHHSHU XQGHUVWDQGLQJ RI WKH� � � � � � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ SURFHVV LQ UHODWLRQ WR URXWLQHV DQG KRZ LQGLYLGXDOV H[SHULHQFH LW�� � � � � � � � � � � �

6SHFLILFDOO\� RXU UHVHDUFK FRQFHQWUDWHV RQ EXLOGLQJ D EULGJH EHWZHHQ VWUXFWXUDO H[SODQDWLRQV� � � � � � � � � � �

DQG KXPDQ DFWLRQ� ,Q RWKHU ZRUGV� RXU LQWHUYLHZV ZHUH FRQGXFWHG WR HVWDEOLVK D EHWWHU� � � � � � � � � � � � � �

XQGHUVWDQGLQJ RI WKH LQIOXHQFH RI RUJDQL]DWLRQDO VWUXFWXUHV� OLNH D V\VWHP�EDVHG URXWLQH� RQ WKH� � � � � � � � � � � � �

VRFLDO ZRUOG RI LQGLYLGXDO XQOHDUQLQJ� 7VDQJ DQG =DKUD ������ DOVR DFNQRZOHGJH WKLV� � � � � � � � � � � �

LQWHUUHODWLRQ� ,Q WKHLU VWXG\� WKH FRQFHSWV RI VWUXFWXUH DQG DJHQF\ DUH OLQNHG WR WKH RVWHQVLYH� � � � � � � � � � � � � � �

DQG SHUIRUPDWLYH DVSHFWV RI URXWLQHV� 7KXV� WR VRPH H[WHQW� RXU VWXG\ IROORZV WKH FULWLFDO� � � � � � � � � � � � � �

WUDGLWLRQ DQG� PRUH SUHFLVHO\� *LGGHQ¶V VWUXFWXUDWLRQ WKHRU\ �3UDVDG� ������ 7KLV LV HVSHFLDOO\� � � � � � � � � � � �

YDOXDEOH IRU RXU UHVHDUFK DV ³VWUXFWXUDWLRQ LV WKH SURFHVV WKDW FRQQHFWV VRFLDO V\VWHPV DQG WKH� � � � � � � � � � � � � � �

VLWXDWHG DFWLYLWLHV RI KXPDQ EHLQJV YLD WKH UHSURGXFWLRQ DQG WUDQVIRUPDWLRQ RI VRFLDO V\VWHPV� � � � � � � � � � � � �

LQ DFWXDO VRFLDO SUDFWLFH´ �3UDVDG� ����� SS����±����� 7KLV VWUXFWXUDWLRQ WKHRU\ VHUYHV DV D� � � � � � � � � � � � �

VHQVLWL]LQJ WRRO WR GLUHFW RXU IRFXV WR VSHFLILF LQGLYLGXDOV DQG WKHLU LQWHUDFWLRQV� DV WKHLU� � � � � � � � � � � � � �

FKRLFHV DQG VRFLDO FRPSHWHQFH DUH RI FHQWUDO LPSRUWDQFH� 2Q WKH RQH KDQG� WKLV WUDGLWLRQ� � � � � � � � � � � � � �

���



VKRZHG XV WKDW WKH SDUWLFXODU LQWHUUHODWLRQ RI LQGLYLGXDO XQOHDUQLQJ LQ FRPELQDWLRQ ZLWK� � � � � � � � � � � �

RUJDQL]DWLRQDO URXWLQHV KDG QRW EHHQ VWXGLHG VR IDU� 2Q WKH RWKHU KDQG� PRYLQJ EHWZHHQ DFWRUV� � � � � � � � � � � � � � �

DQG VWUXFWXUHV DQG PLFUR DQG PDFUR SHUVSHFWLYHV HQDEOHG XV WR HVWDEOLVK D WKRURXJK� � � � � � � � � � � � �

XQGHUVWDQGLQJ�RI�RXU�SKHQRPHQRQ��3UDVDG����������

�

)XUWKHUPRUH� RXU VWXG\ IRFXVHV RQ JLYLQJ PHDQLQJ WR RXU SKHQRPHQRQ RI LQGLYLGXDO� � � � � � � � � � � �

XQOHDUQLQJ E\ XQGHUVWDQGLQJ LQGLYLGXDOV¶ SHUFHSWLRQV DQG DFWLRQV� +HQFH� RXU VWXG\ IROORZV� � � � � � � � � � �

WKH LQWHUSUHWLYH SHUVSHFWLYH IRFXVLQJ RQ XQGHUVWDQGLQJ LQGLYLGXDOV¶ PHDQLQJ DQG LQWHQWLRQDOLW\� � � � � � � � � �

�3UDVDG� ������ ,Q WKLV VHQVH� ZH DFNQRZOHGJH WKDW VRFLDO VWXGLHV� SODFLQJ LQGLYLGXDO DFWLRQ LQ� � � � � � � � � � � � � �

WKH IRFXV� UHTXLUH D GLIIHUHQW UHVHDUFK ORJLF WKDQ QDWXUDO VFLHQFHV �%U\PDQ� ������ :H LQWHQG� � � � � � � � � � � � � �

WR JDLQ D GHHSHU XQGHUVWDQGLQJ DQG ILQG FDXVDO H[SODQDWLRQV IRU RXU SKHQRPHQRQ DQG LWV� � � � � � � � � � � � � �

HIIHFWV E\ LQWHUSUHWLQJ VRFLDO DFWLRQ �%U\PDQ� ����� 3UDVDG� ������ ,Q RWKHU ZRUGV� ZH DWWHPSW� � � � � � � � � � � � � �

WR ILQG H[SODQDWLRQV IRU ZK\ WKH FRQFHSW RI XQOHDUQLQJ LV VR FKDOOHQJLQJ LQ SUDFWLFH� +HUH� RXU� � � � � � � � � � � � � � � �

PDLQ IRFXV OLHV RQ KRZ LQGLYLGXDOV H[SHULHQFH XQOHDUQLQJ DQG KRZ WKHVH LQGLYLGXDOV DUH� � � � � � � � � � � � �

LQIOXHQFHG LQ WKHLU XQOHDUQLQJ DFWLYLWLHV� &RQFHUQLQJ WKH DFWLYH UROH RI WKH LQGLYLGXDO LQ WKH� � � � � � � � � � � � � �

RQJRLQJ DFFRPSOLVKPHQW RI WKH FRQVWUXFWLRQ RI VRFLDO UHDOLW\� ZH UHFRJQL]H WKDW VRFLDO HQWLWLHV� � � � � � � � � � � � �

DUH QRW VWDEOH� EXW DUH GHWHUPLQHG E\ LQGLYLGXDOV¶ DFWLRQ �%U\PDQ� ������ ,Q WKLV VHQVH� ZH� � � � � � � � � � � � � � �

IROORZ WKH RQWRORJLFDO DVVXPSWLRQ WKDW UHDOLW\ LV VRFLDOO\ FRQVWUXFWHG WKURXJK DFWV RI� � � � � � � � � � � �

LQWHUSUHWDWLRQV �3UDVDG� ������ ,Q JHQHUDO� ZH DFNQRZOHGJH WKDW ZH DOVR WRRN DQ DFWLYH UROH LQ� � � � � � � � � � � � � � �

WKH LQWHUSUHWDWLRQ RI WKLV VRFLDO ZRUOG DQG WKXV SRVVLEO\ H[HUWHG LQIOXHQFH RQ LW �3UDVDG� ������� � � � � � � � � � � � � � �

7KLV LQIOXHQFH LV IXUWKHU VWUHQJWKHQHG EHFDXVH RQH RI XV KDV ZRUNHG DW WKH FRPSDQ\ EHIRUH�� � � � � � � � � � � � � � �

7KHUHIRUH� RXU VWXG\ FRXOG EH ELDVHG EHFDXVH RI WKLV SUH�NQRZOHGJH RI WKH RUJDQL]DWLRQ DQG LWV� � � � � � � � � � � � � � �

HPSOR\HHV� ,Q WKLV UHJDUG� ZH ZHUH H[SOLFLWO\ FDUHIXO WR UHPDLQ RSHQ�PLQGHG UHJDUGLQJ RXU� � � � � � � � � � � � �

HPSLULFDO UHVHDUFK DQG WR H[DPLQH RXU GDWD ZLWK DQ REMHFWLYH YLHZ� 7KLV LV LQ OLQH ZLWK� � � � � � � � � � � � � � � �

$OYHVVRQ¶V ������ UHIOH[LYH DSSURDFK� FDOOLQJ IRU FDUHIXO DQG RQJRLQJ UHIOHFWLRQ� 2YHUDOO� ZH� � � � � � � � � � � �

GR QRW LQWHQG WR FRQFOXGH ZLWK DQ\ WUXWKV EXW LQVWHDG JDLQ D GHHSHU XQGHUVWDQGLQJ E\ RXWOLQLQJ� � � � � � � � � � � � � � � �

WKH�VXEMHFWLYH�QDWXUH�RI�LQGLYLGXDOV¶�H[SHULHQFHV�ZLWK�XQOHDUQLQJ��

���



��� 5HVHDUFK�'HVLJQ�

)ROORZLQJ WKH DLP RI RXU UHVHDUFK� ZH DUH FRQGXFWLQJ DQ H[SORUDWRU\ VWXG\ DLPHG DW� � � � � � � � � � � � � �

GHYHORSLQJ DQ XQGHUVWDQGLQJ RI RXU SKHQRPHQRQ �6DXQGHUV� /HZLV 	 7KRUQKLOO� ������ ,Q WKLV� � � � � � � � � � � � �

VHQVH� ZH IROORZ DQ DEGXFWLYH DSSURDFK� DV ZH DUH ZLOOLQJ WR EUHDN QHZ JURXQG DQG DUH RSHQ� � � � � � � � � � � � � � � � �

WR QHZ LQVLJKWV DV D UHVXOW RI RXU HPSLULFDO UHVHDUFK �3UDVDG� ����� 6DXQGHUV� /HZLV 	� � � � � � � � � � � � � � �

7KRUQKLOO� ������ 7KHUHIRUH� D URXJK OLWHUDWXUH UHYLHZ RI RXU FHQWUDO FRQFHSW RI LQGLYLGXDO� � � � � � � � � � � � �

XQOHDUQLQJ IRUPHG WKH EDVLV IRU WKH FROOHFWLRQ RI RXU TXDOLWDWLYH GDWD� 1HYHUWKHOHVV� ZH� � � � � � � � � � � � �

UHPDLQHG RSHQ�PLQGHG GXULQJ WKH GDWD FROOHFWLRQ DQG DGDSWHG RXU LQWHUYLHZ TXHVWLRQV WR QHZ� � � � � � � � � � � � �

LQVLJKWV DQG FKDOOHQJHV ZH KDG JDLQHG WKURXJKRXW WKH LQWHUYLHZLQJ SURFHVV� )RU LQVWDQFH� RXU� � � � � � � � � � � � �

ILUVW LQWHUYLHZV GHPRQVWUDWHG WKDW DQ RUJDQL]DWLRQ¶V FXOWXUH SOD\V D GHFLVLYH UROH LQ RXU� � � � � � � � � � � � �

SKHQRPHQRQ� ZKLFK ZH KDG QRW WDNHQ LQWR DFFRXQW IURP WKH EHJLQQLQJ� 1HYHUWKHOHVV� ZH WKHQ� � � � � � � � � � � � � �

LQFOXGHG�LW�LQ�RXU�LQWHUYLHZ�JXLGH�DQG�DOVR�UHYLVHG�RXU�OLWHUDWXUH�LQ�WKLV�UHJDUG���

�

,Q OLJKW RI RXU H[SORUDWRU\ UHVHDUFK� ZH VWXGLHG RXU SKHQRPHQRQ LQ LWV UHDO�OLIH FRQWH[W� ,Q� � � � � � � � � � � � � � �

RWKHU ZRUGV� XQGHUVWDQGLQJ LQGLYLGXDOV¶ VXEMHFWLYH UHDOLW\ UHTXLUHG XV WR WDNH WKHLU VSHFLILF� � � � � � � � � � � �

FRQWH[W LQWR DFFRXQW� +HQFH� D UHVHDUFK VWUDWHJ\ EDVHG RQ D FDVH VWXG\ FRUUHVSRQGHG WR RXU� � � � � � � � � � � � � � �

DPELWLRQ DQG ZDV� WKHUHIRUH� EHVW VXLWHG WR DQVZHU RXU UHVHDUFK TXHVWLRQV �6DXQGHUV� /HZLV 	� � � � � � � � � � � � � �

7KRUQKLOO���������

����� &DVH�VWXG\�FRQWH[W���5REHUW�%RVFK�$�6�

:LWK UHJDUG WR RXU FDVH VWXG\ DSSURDFK� ZH FKRVH WR FRQGXFW RXU HPSLULFDO UHVHDUFK DW 5REHUW� � � � � � � � � � � � � � � �

%RVFK $�6 LQ %DOOHUXS� 'HQPDUN� 5REHUW %RVFK $�6 ZDV IRXQGHG LQ ���� DV D VXEVLGLDU\ RI� � � � � � � � � � � � � � � �

5REHUW %RVFK $*� ZKLFK LV KHDGTXDUWHUHG LQ *HUPDQ\ �%RVFK LQ 'HQPDUN� ������ 7RGD\� LW� � � � � � � � � � � � � �

LV VWLOO D JURZLQJ EXVLQHVV� HPSOR\LQJ VRPH ��� HPSOR\HHV ZLWKLQ IRXU EXVLQHVV VHFWRUV�� � � � � � � � � � � � �

0RELOLW\ 6ROXWLRQV� ,QGXVWULDO 7HFKQRORJ\� &RQVXPHU *RRGV� DQG (QHUJ\ DQG %XLOGLQJ� � � � � � � � � �

7HFKQRORJ\ �%RVFK LQ 'HQPDUN� ������ ,Q WKH XSFRPLQJ SDUWV RI WKLV WKHVLV� ZH ZLOO UHIHU WR� � � � � � � � � � � � � � � �

RXU UHVHDUFK VLWH DV µ%RVFK¶� 7KLV UHVHDUFK VLWH ZDV FKRVHQ IRU PDLQO\ WKUHH UHDVRQV� )LUVW� ZH� � � � � � � � � � � � � � � �

LQWHQGHG WR FRQGXFW RXU UHVHDUFK LQ D PDWXUH RUJDQL]DWLRQ ZKHUH PDQ\ URXWLQHV DUH LQ SODFH� � � � � � � � � � � � � � �

���



DQG SRWHQWLDOO\ GHHSO\ HPEHGGHG LQ WKH GDLO\ EXVLQHVV� 6HFRQG� %RVFK FODLPV WR DFWLYHO\ IRFXV� � � � � � � � � � � � � �

RQ µLQQRYDWLRQ¶ DQG RQ µVKDSLQJ FKDQJH¶ �:H $UH %RVFK� ������ 7KLV FUHDWHV D KLJKO\� � � � � � � � � � � � � �

LQWHUHVWLQJ EDVLV IRU XV WR H[DPLQH KRZ %RVFK� DV D PDWXUH RUJDQL]DWLRQ� LV VWLOO DEOH WR UHPDLQ� � � � � � � � � � � � � � � � �

IOH[LEOH DQG RSHQ WR QHZ LQVLJKWV GHVSLWH LWV GHHSO\ HPEHGGHG URXWLQHV� 7KLUG� FRQGXFWLQJ RXU� � � � � � � � � � � � � �

UHVHDUFK DW %RVFK HQDEOHG XV WR H[DPLQH RXU GDWD ZLWK WZR SHUVSHFWLYHV� RQH PRUH LQWHUQDO� � � � � � � � � � � � � � �

SHUVSHFWLYH� DQG RQH H[WHUQDO SHUVSHFWLYH� DV RQH RI XV KDV SUHYLRXVO\ ZRUNHG DW WKH FRPSDQ\�� � � � � � � � � � � � � � �

7KHVH WZR YLHZV QRW RQO\ KHOSHG XV WR EHWWHU FRQQHFW WR WKH LQWHUYLHZHHV EXW DOVR RSHQHG XS� � � � � � � � � � � � � � � � �

IXUWKHU SRVVLELOLWLHV IRU RXU DQDO\VLV DV ZH FRXOG EHQHILW IURP VSHFLILF SUH�NQRZOHGJH� ,Q� � � � � � � � � � � � �

JHQHUDO� WKLV VLQJOH FDVH VWXG\ VXSSRUWHG RXU DPELWLRQ WR JDLQ DQ LQ�GHSWK XQGHUVWDQGLQJ RI� � � � � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ ZLWKLQ WKH FRQWH[W RI D PDWXUH RUJDQL]DWLRQ �6DXQGHUV� /HZLV 	� � � � � � � � � � � �

7KRUQKLOO���������

�

,Q RUGHU WR EH DEOH WR EXLOG D FRQVLVWHQW DQG ULFK VWRU\ DURXQG RXU SKHQRPHQRQ� ZH ORRNHG IRU� � � � � � � � � � � � � � � � � �

D FKDQJH ZKLFK DIIHFWHG WKH URXWLQHV RI VHYHUDO HPSOR\HHV DQG� WKXV� IRUFHG WKHP WR XQOHDUQ� � � � � � � � � � � � � � �

WKHLU SUHYLRXV ZD\ RI ZRUNLQJ� :LWKLQ RXU ILUVW LQWHUYLHZ� ZH LGHQWLILHG D FKDQJH RI DQ ,7� � � � � � � � � � � � � � � �

V\VWHP ZLWKLQ WKH RUJDQL]DWLRQ� ZKLFK DOO RXU LQWHUYLHZHG HPSOR\HHV H[SHULHQFH� $V RXU� � � � � � � � � � � �

LQWHUYLHZHHV WROG XV� WKH KHDGTXDUWHUV LQ *HUPDQ\ LQLWLDWHG WKLV FKDQJH� +HUH� RXU� � � � � � � � � � � �

LQWHUYLHZHHV KDG WR GLVFDUG WKHLU ROG URXWLQHV DQG DGDSW WR WKH QHZ V\VWHP� ,Q WKLV UHJDUG� RQH� � � � � � � � � � � � � � � � �

RI�RXU�LQWHUYLHZHHV�KLJKOLJKWHG���

�

%DVHG RQ P\ H[SHULHQFH� LW LV DOZD\V HDVLHU LI WKH URXWLQH LV IRUPHG E\ \RXUVHOI RU� � � � � � � � � � � � � � � �

LI \RX DW OHDVW ZHUH LQYROYHG LQ WKH GHYHORSPHQW SURFHVV� ,I LW FRPHV IURP VRPHRQH� � � � � � � � � � � � � � �

HOVH�ZLWKRXW�EHLQJ�DEOH�WR�KDYH�DQ\�LPSDFW��LW�LV�PXFK�KDUGHU���6DUDK��

�

$V 6DUDK UHFRJQL]HG� H[WHUQDOO\ LPSRVHG URXWLQHV DUH PRUH FKDOOHQJLQJ IRU LQGLYLGXDOV WR� � � � � � � � � � � �

XQOHDUQ WKDQ URXWLQHV WKDW DUH FUHDWHG E\ WKHPVHOYHV RU ZKHUH WKH\ KDYH EHHQ KHDYLO\ LQYROYHG� � � � � � � � � � � � � � �

LQ WKH GHYHORSPHQW SURFHVV� 7KLV GHPRQVWUDWHV WKDW WKHVH H[WHUQDOO\ LQLWLDWHG URXWLQHV SRVH D� � � � � � � � � � � � �

VLJQLILFDQW FKDOOHQJH IRU LQGLYLGXDOV WR XQOHDUQ WKHP� 7KLV ILQGLQJ PDGH LW HYHQ PRUH� � � � � � � � � � � � �

LQWHUHVWLQJ WR LQYHVWLJDWH KRZ WKHVH LQGLYLGXDOV H[SHULHQFHG WKHLU XQOHDUQLQJ SURFHVVHV DQG� � � � � � � � � � �

KRZ WKH\ PLJKW KDYH EHHQ LQIOXHQFHG LQ WKHLU XQOHDUQLQJ DFWLYLWLHV� ,Q WKLV UHJDUG� RXU FDVH� � � � � � � � � � � � � � �

VWXG\ DSSURDFK HQDEOHG XV WR DQVZHU UHVHDUFK TXHVWLRQV DERXW µKRZ¶ LQGLYLGXDOV H[SHULHQFHG� � � � � � � � � � � �

WKHLU XQOHDUQLQJ SURFHVV DQG µZKDW¶ LQIOXHQFHG WKLV SURFHVV �6DXQGHUV� /HZLV 	 7KRUQKLOO�� � � � � � � � � � � �

���



������ $GGLWLRQDOO\� ZH ZHUH DEOH WR ILQG H[SODQDWLRQV IRU µZK\¶ WKH SURFHVV RI XQOHDUQLQJ LV� � � � � � � � � � � � � � �

VR FKDOOHQJLQJ LQ SUDFWLFH DQG µZK\¶ LQGLYLGXDOV QHHG VXSSRUW LQ WKHLU XQOHDUQLQJ �*XEULXP 	� � � � � � � � � � � � � �

+ROVWHLQ� ������ +HQFH� RXU FDVH VWXG\ DSSURDFK DQG WKLV VSHFLILF FKDQJH VLWXDWLRQ DW %RVFK� � � � � � � � � � � � � �

LQFUHDVHG�WKH�ULFKQHVV�RI�RXU�VWXG\�DQG�WKHUHIRUH�UHSUHVHQWHG�DQ�RSWLPDO�UHVHDUFK�ILHOG��

�

1RQHWKHOHVV� GXH WR FRQILGHQWLDOLW\ UHDVRQV� ZH ZHUH QRW DEOH WR REWDLQ PRUH GHWDLOHG� � � � � � � � � � � � �

LQIRUPDWLRQ DERXW WKH VWUXFWXUH RU KDQGOLQJ RI WKH V\VWHP� +RZHYHU� WKLV GLG QRW OLPLW RXU� � � � � � � � � � � � � � �

UHVHDUFK DV ZH ZDQW WR XQGHUVWDQG LQGLYLGXDOV¶ H[SHULHQFHV ZLWK WKH XQOHDUQLQJ SURFHVV DQG� � � � � � � � � � � � �

QRW WKH FKDQJH RI WKH V\VWHP LWVHOI� 2Q WKH FRQWUDU\� WKH V\VWHP FKDQJH SURYLGHG XV ZLWK D� � � � � � � � � � � � � � � � �

VROLG EDVLV IRU WKH LQWHUYLHZV� ZKLFK HQDEOHG XV WR GHYHORS RXU VWRU\ HYHQ IXUWKHU� 7KLV ZD\�� � � � � � � � � � � � � � � �

ZH ZHUH DEOH WR VWXG\ KRZ LQGLYLGXDOV H[SHULHQFH WKH VDPH XQOHDUQLQJ SURFHVV GLIIHUHQWO\�� � � � � � � � � � � � �

ZKLFK�DOORZV�XV�WR�UHVHDUFK�RXU�SKHQRPHQRQ�RQ�DQ�HYHQ�GHHSHU�OHYHO���

��� 'DWD�&ROOHFWLRQ�0HWKRG�

2XU HPSLULFDO GDWD ZDV FROOHFWHG WKURXJK TXDOLWDWLYH UHVHDUFK LQWHUYLHZV ZLWK YDULRXV� � � � � � � � � � �

HPSOR\HHV DW %RVFK� ,Q WKHVH LQWHUYLHZV� ZH PDLQO\ IRFXVHG RQ SHRSOH¶V H[SHULHQFHV ZLWK� � � � � � � � � � � � �

FKDQJHV LQ WKHLU URXWLQH�DFWLRQV DQG� UHVSHFWLYHO\� WKHLU LQGLYLGXDO XQOHDUQLQJ SURFHVVHV� 7KLV� � � � � � � � � � �

PHWKRG LV LQ OLQH ZLWK .YDOH¶V ������ DUJXPHQWDWLRQ WKDW DQ XQGHUVWDQGLQJ RI LQGLYLGXDOV¶� � � � � � � � � � � � �

DFWLRQV FDQ EH HVWDEOLVKHG RQ EHKDOI RI WKH LOOXVWUDWLRQ RI WKHLU OLIHZRUOG� 7KLV XQGHUVWDQGLQJ� � � � � � � � � � � � � �

FDQ EH DFKLHYHG E\ PHDQV RI FRQYHUVDWLRQV� DV D PHWKRG IRU REWDLQLQJ NQRZOHGJH DQG� � � � � � � � � � � � � �

XQGHUVWDQGLQJ KXPDQ EHLQJV �.YDOH� ������ ,Q D SURIHVVLRQDO VHWWLQJ� VXFK FRQYHUVDWLRQV ZLOO� � � � � � � � � � � �

WDNH IRUP DV TXDOLWDWLYH UHVHDUFK LQWHUYLHZV �.YDOH� ������ 7KURXJK WKHVH LQWHUYLHZV� ZH� � � � � � � � � � � �

ZHUH� WKHUHIRUH� DEOH WR UHFRQVWUXFW HYHQWV DQG XQGHUVWDQG RXU LQWHUYLHZHHV¶ H[SHULHQFHV DW� � � � � � � � � � � �

ZRUN �.YDOH� ������ $FFRUGLQJ WR 3UDVDG ������� LQWHUYLHZV DUH KLJKO\ UHOLDEOH VRXUFHV RI� � � � � � � � � � � � �

GDWD DV VR�FDOOHG µDFFRXQWV¶� ZKLFK FDQ EH VHHQ DV ³VHQVH PDNLQJ QDUUDWLYHV XVHG WR MXVWLI\� � � � � � � � � � � � � � �

DFWLRQV DQG JUDVS VRFLDO VLWXDWLRQV´ �S����� 1RQHWKHOHVV� WKH VWDWHPHQWV WKDW GHULYH IURP WKH� � � � � � � � � � � � �

LQWHUYLHZV�VKRXOG�QRW�PHUHO\�EH�DFFHSWHG�DV�VRFLDO�UHDOLW\��3UDVDG���������

�

,Q OLJKW RI RXU VWXG\� ZH FRQGXFWHG VHPL�VWUXFWXUHG LQWHUYLHZV DV ZH IROORZHG D OLVW RI� � � � � � � � � � � � � � �

SUHGHWHUPLQHG WKHPHV GHULYHG IURP WKH UHYLHZHG OLWHUDWXUH� EXW WKH TXHVWLRQV YDULHG IURP� � � � � � � � � � � �

���



LQWHUYLHZ WR LQWHUYLHZ �6DXQGHUV� /HZLV 	 7KRUQKLOO� ������ 7KHVH LQWHUYLHZV ZHUH FRQGXFWHG� � � � � � � � � � � �

ZLWK KLJKO\ GLYHUVH HPSOR\HHV EHFDXVH RI WKHLU SRVVLEOH GLIIHUHQW XQOHDUQLQJ H[SHULHQFHV� ,Q� � � � � � � � � � � �

XQGHUVWDQGLQJ WKHLU FRQWUDVWLQJ OLIHZRUOGV� ZH WKHUHXSRQ LQWHQGHG WR XQFRYHU WKH VWRU\ EHKLQG� � � � � � � � � � � �

WKHLU H[SHULHQFHV DQG JDLQ D GHHSHU XQGHUVWDQGLQJ RI RXU SKHQRPHQRQ �.YDOH� ������ � � � � � � � � � � �

6DXQGHUV� /HZLV 	 7KRUQKLOO� ������ +HQFH� LQ UHSUHVHQWLQJ D ZLGH UDQJH RI HPSOR\HHV�� � � � � � � � � � � � �

SXUSRVLYH VDPSOLQJ ZDV DSSOLHG LQ FROODERUDWLRQ ZLWK RXU FRQWDFW SHUVRQ DW %RVFK �'DYLG 	� � � � � � � � � � � � � �

6XWWRQ� ������ 7KLV FRQWDFW SHUVRQ SURYLGHG XV ZLWK D VDPSOH RI WZHOYH KLJKO\ GLYHUVH� � � � � � � � � � � � � �

HPSOR\HHV� YDU\LQJ LQ DVSHFWV VXFK DV JHQGHU� SRVLWLRQ� UHVSRQVLELOLWLHV� GHSDUWPHQW� DQG� � � � � � � � � � �

OHQJWK RI HPSOR\PHQW DW %RVFK� 7KHVH LQWHUYLHZV ZHUH VFKHGXOHG EHWZHHQ �� 0DUFK ����� � � � � � � � � � � � �

DQG����0DUFK������DW�RXU�UHVHDUFK�VLWH���

�

+RZHYHU� EHFDXVH RI WKH UHFHQW µ&29,'��� FULVLV¶ UHODWHG WR WKH FRURQDYLUXV RXWEUHDN� ZH� � � � � � � � � � � � �

ZHUH� XQIRUWXQDWHO\� XQDEOH WR FRQGXFW WKHVH LQWHUYLHZV RQ�VLWH �:+2� ������ $V VRRQ DV WKH� � � � � � � � � � � � � �

YLUXV HQWHUHG (XURSH� WKH 'DQLVK JRYHUQPHQW FORVHG LWV ERUGHUV �0LQLVWU\ RI )RUHLJQ $IIDLUV� � � � � � � � � � � � �

RI 'HQPDUN� ������ 6KRUWO\ DIWHU WKH YLUXV RXWEUHDN� ERWK RI XV UHWXUQHG WR RXU KRPH FRXQWULHV� � � � � � � � � � � � � � � �

WR EH ZLWK RXU IDPLO\� $OVR� EHFDXVH RI WKLV FULVLV� WZR LQWHUYLHZHHV FDQFHOHG WKHLU LQWHUYLHZV�� � � � � � � � � � � � � � �

,Q OLJKW RI WKHVH HYHQWV� WKH UHPDLQLQJ WHQ LQWHUYLHZV ZHUH FRQGXFWHG IURP HYHU\RQH¶V RZQ� � � � � � � � � � � � � �

KRPH YLD µ6N\SH IRU %XVLQHVV¶� DQ RQOLQH FRPPXQLFDWLRQ WRRO �0LFURVRIW� ������ :H FKRVH WR� � � � � � � � � � � � � �

FRQGXFW WKH LQWHUYLHZV XWLOL]LQJ WKLV WRRO� DQG QRW YLD SKRQH� DV WKLV WRRO ZRXOG DOORZ XV WR VHH� � � � � � � � � � � � � � � � � �

RXU LQWHUYLHZHHV YLD WKHLU ZHEFDP� 7KLV ZD\� ZH ZRXOG VWLOO EH DEOH WR FRQGXFW IDFH�WR�IDFH� � � � � � � � � � � � � � �

LQWHUYLHZV DQG FUHDWH D FORVHU FRQQHFWLRQ WR RXU LQWHUYLHZHHV� $FFRUGLQJ WR $OYHVVRQ �������� � � � � � � � � � � � �

LQWHUDFWLYLW\ DQG µFORVHQHVV¶ WR LQWHUYLHZHHV DUH QHHGHG WR HVWDEOLVK D QDWXUDO KXPDQ� � � � � � � � � � � �

LQWHUDFWLRQ� 5HVSHFWLYHO\� ZH ZRXOG EH DEOH WR GHHSO\ H[SORUH WKHLU OLIHZRUOGV DQG H[SHULHQFHV� � � � � � � � � � � � �

RI VRFLDO UHDOLW\ �$OYHVVRQ� ������ 1RQHWKHOHVV� DOO LQWHUYLHZHHV UHIUDLQHG IURP XVLQJ WKHLU� � � � � � � � � � � �

ZHEFDPV� 2Q WKH RQH KDQG� WKLV H[HPSWHG XV IURP LQWHUSUHWLQJ IDFLDO H[SUHVVLRQV DQG FUHDWLQJ� � � � � � � � � � � � � �

WKLV FORVHU FRQQHFWLRQ� 2Q WKH RWKHU KDQG� WKLV KHOSHG ERWK WKH LQWHUYLHZHHV DQG RXUVHOYHV DV� � � � � � � � � � � � � � �

LQWHUYLHZHUV WR VSHDN IUHHO\ DW WKH SODFHV ZH ZHUH VLWXDWHG� ,Q PRVW FDVHV� WKLV VHWWLQJ FUHDWHG� � � � � � � � � � � � � � � �

D VDIH HQYLURQPHQW DQG� WKHUHIRUH� GLG QRW LQIOXHQFH WKH GDWD FROOHFWLRQ �6DXQGHUV� /HZLV 	� � � � � � � � � � � � � �

7KRUQKLOO� ������ +RZHYHU� LQ D IHZ FDVHV� WKH LQWHUYLHZHHV ZHUH QRW ORFDWHG LQ D TXLHW KRPH� � � � � � � � � � � � � � � �

HQYLURQPHQW� DV WKH\ ZHUH IUHTXHQWO\ GLVWXUEHG E\� IRU H[DPSOH� WKHLU FKLOGUHQ� )XUWKHUPRUH�� � � � � � � � � � � �

EHFDXVH RI WKLV VHWWLQJ� ZH ZHUH XQDEOH WR LQFOXGH RXU SODQQHG SDUWLFLSDQW REVHUYDWLRQV�� � � � � � � � � � � � �

$FFRUGLQJ WR 3UDVDG ������� WKLV ZLOO FRPSURPLVH WKH ULFKQHVV RI WKH LQWHUYLHZHHV¶ QDUUDWLYHV�� � � � � � � � � � � � �

���



,I WKH LQWHUYLHZV KDG EHHQ LQ SHUVRQ� WKH FRQWH[WXDOL]HG OLQNDJHV EHWZHHQ LQWHUYLHZV DQG� � � � � � � � � � � � �

HYHU\GD\ OLIHZRUOGV ZRXOG EH HDVLHU WR PDNH �3UDVDG� ������ 7KLV ZLOO� WKHUHIRUH� EH VHHQ DV� � � � � � � � � � � � � � �

RQH RI WKH VLJQLILFDQW OLPLWDWLRQV RI RXU VWXG\� 0RUHRYHU� DV ZH ERWK KDG UHWXUQHG WR RXU KRPH� � � � � � � � � � � � � � � � �

FRXQWULHV� ZH FRXOG QRW FRQGXFW WKH LQWHUYLHZV VLGH�E\�VLGH DQG LQWHUDFW DV LQWHUYLHZHUV�� � � � � � � � � � � �

7KHUHIRUH� ZH GHFLGHG WR VSOLW WKH UROH RI WKH LQWHUYLHZHU EHWZHHQ WKH WZR RI XV� 7KLV ZD\� WKH� � � � � � � � � � � � � � � � � �

LQWHUYLHZ ZRXOG IHHO PRUH OLNH D FRQYHUVDWLRQ EHWZHHQ WZR SHRSOH� 7KH RWKHU WKHQ WRRN RYHU� � � � � � � � � � � � � � �

WKH UROH DV D µQRWH�WDNHU¶ DQG PDGH VXUH DOO RXU WKHPHV ZHUH FRYHUHG LQ HDFK LQWHUYLHZ� ,Q� � � � � � � � � � � � � � � � �

RUGHU QRW WR LQWHUUXSW WKH LQWHUYLHZHH ZKLOH WDONLQJ� WKH LQWHUYLHZHU DQG QRWH�WDNHU� � � � � � � � � � � �

FRPPXQLFDWHG YLD D VHSDUDWH FKDW� :H DOVR GHFLGHG WR VSOLW WKH LQWHUYLHZV EHFDXVH LW ZRXOG� � � � � � � � � � � � � � �

OLPLW UHVHDUFKHUV¶ ELDV VLQFH RQH RI XV KDG SUHYLRXVO\ ZRUNHG DW %RVFK DQG FRXOG� WKHUHIRUH�� � � � � � � � � � � � � � �

WDNH�FHUWDLQ�DVSHFWV�IRU�JUDQWHG���

�

2XU ILUVW LQWHUYLHZ RQ �� 0DUFK ���� ZDV FRQGXFWHG ZLWK RXU FRQWDFW SHUVRQ� ZKR ZRUNV DW� � � � � � � � � � � � � � � �

WKH /HDUQLQJ DQG 'HYHORSPHQW GHSDUWPHQW� ,Q WKLV LQWHUYLHZ� ZH DLPHG WR ORRN IRU D FKDQJH� � � � � � � � � � � � � � �

LQ URXWLQH WKDW PRVW HPSOR\HHV DW %RVFK KDYH LQ FRPPRQ� 7KLV FKDQJH WXUQHG RXW WR EH DQ ,7� � � � � � � � � � � � � � � � � �

V\VWHP FKDQJH� ZKLFK ZDV DVVLJQHG E\ WKH *HUPDQ KHDGTXDUWHUV DQG DIIHFWHG DOO HPSOR\HHV�� � � � � � � � � � � � �

)ROORZLQJ WKLV ILUVW LQWHUYLHZ� WKLV FRPSDQ\�ZLGH FKDQJH ZDV XVHG DV RXU EDVLV WR IXUWKHU� � � � � � � � � � � � � �

H[SORUH LQ WKH XSFRPLQJ LQWHUYLHZV� $ IHZ ZRUNLQJ GD\V EHIRUH HDFK LQWHUYLHZ� ZH VHQG DQ� � � � � � � � � � � � � � �

HPDLO WR RXU UHPDLQLQJ QLQH LQWHUYLHZHHV� +HUH� ZH SURYLGHG WKH LQWHUYLHZHHV ZLWK DQ� � � � � � � � � � � � �

LQWURGXFWLRQ WR RXU WRSLF DQG D OLVW RI WKH LQWHUYLHZ WKHPHV� $GGLWLRQDOO\� ZH DVNHG RXU� � � � � � � � � � � � � � �

LQWHUYLHZHHV WR DOUHDG\ WKLQN DERXW WKHLU H[SHULHQFHV LQ OLQH ZLWK WKH V\VWHP FKDQJH DQG WKH� � � � � � � � � � � � � � �

LQIOXHQFH LW KDG RQ WKHLU GD\�WR�GD\ ZRUN SUDFWLFHV� 3URYLGLQJ RXU LQWHUYLHZHHV ZLWK WKLV� � � � � � � � � � � � �

LQIRUPDWLRQ EHIRUH WKHLU LQWHUYLHZV� SURPRWHG WKH FUHGLELOLW\ RI RXU LQWHUYLHZV DV LW DOORZHG� � � � � � � � � � � � �

WKH SDUWLFLSDQWV RI RXU VWXG\ WR SUHSDUH WKHPVHOYHV IRU WKH GLVFXVVLRQ LQ ZKLFK WKH\ ZHUH WR� � � � � � � � � � � � � � � �

HQJDJH��6DXQGHUV��/HZLV�	�7KRUQKLOO���������

�

'XULQJ HDFK LQWHUYLHZ� ZH IROORZHG DQ LQWHUYLHZ JXLGH ZLWK SUHGHWHUPLQHG WKHPHV DQG� � � � � � � � � � � �

TXHVWLRQV� WR FUHDWH D VHQVH RI RUGHU �'DYLG 	 6XWWRQ� ������ 7KHVH TXHVWLRQV ZHUH UHODWHG WR� � � � � � � � � � � � � � � �

WKH LQWHUYLHZHH¶V H[SHULHQFHV ZLWK WKH FRPSDQ\�ZLGH V\VWHP FKDQJH DQG WKHLU XQGHUVWDQGLQJ� � � � � � � � � � �

RI XQOHDUQLQJ DFFRPSDQLHG URXWLQHV� 1RQHWKHOHVV� WKHVH LQWHUYLHZV ZHUH FRQGXFWHG ZLWK� � � � � � � � � �

IOH[LELOLW\ WR H[SORUH WRSLFV WKDW DURVH VSRQWDQHRXVO\ DQG LQLWLDOO\ ZHUH QRW FRQVLGHUHG�� � � � � � � � � � � �

2YHUDOO� WKHVH LQWHUYLHZV FRQWDLQHG RSHQ�HQGHG TXHVWLRQV� ZKHUH ZH� DV UHVHDUFKHUV� DVNHG IRU� � � � � � � � � � � �

���



FODULILFDWLRQ LI QHHGHG �'DYLG 	 6XWWRQ� ������ +HUH� HDFK LQWHUYLHZ VWDUWHG ZLWK DQ� � � � � � � � � � � � �

LQWURGXFWLRQ RI RXUVHOYHV DV UHVHDUFKHUV DQG ZK\ ZH DUH UHVHDUFKLQJ WKLV WRSLF� ,Q WKLV� � � � � � � � � � � � � �

LQWURGXFWLRQ� ZH FODULILHG RXU UROHV LQ WKH XSFRPLQJ LQWHUYLHZ� ZKHUHLQ RQH RI XV ZRXOG EH� � � � � � � � � � � � � � �

OHDGLQJ WKH LQWHUYLHZ� DQG WKH RWKHU ZRXOG WDNH QRWHV� )LUVW� WKH LQWHUYLHZ�OHDG VWDUWHG DVNLQJ� � � � � � � � � � � � � �

LQWURGXFLQJ TXHVWLRQV �.YDOH� ������ 0RUH VSHFLILFDOO\� TXHVWLRQV ZHUH DVNHG VXFK DV ³ZKDW LV� � � � � � � � � � � � �

DQ RUJDQL]DWLRQDO URXWLQH IRU \RX"´ DQG ³ZKDW LV XQOHDUQLQJ IRU \RX"´� EXW DOVR ³GLG \RX NQRZ� � � � � � � � � � � � � � � �

DERXW WKH FRQFHSW RI XQOHDUQLQJ EHIRUH"´ DQG ³LQ ZKDW VHQVH GR \RX VHH D UHODWLRQ EHWZHHQ� � � � � � � � � � � � � � � �

URXWLQHV DQG XQOHDUQLQJ"´� 7KHVH TXHVWLRQV KHOSHG XV WR VHH ZKHWKHU RXU LQWHUYLHZHHV DUH� � � � � � � � � � � � �

IDPLOLDU ZLWK RXU WKHRUHWLFDO FRQFHSWV LQ SUDFWLFH� DQG LI VR� ZKDW WKH\ GHHPHG DV LPSRUWDQW� � � � � � � � � � � � � � �

�.YDOH� ������ 1RQHWKHOHVV� ZH FRQWLQXRXVO\ NHSW WKH UHVHDUFK TXHVWLRQV RI RXU VWXG\ LQ PLQG� � � � � � � � � � � � � �

DQG� DV UHVHDUFKHUV� WKHUHIRUH UHPDLQHG LQ FRQWDFW YLD D VHSDUDWH RQOLQH FKDW� ,Q WKLV FKDW� ZH� � � � � � � � � � � � � � � �

DOVR GLVFXVVHG ZKDW SURELQJ TXHVWLRQV WR DVN IRU WKH LQWHUYLHZHHV WR HODERUDWH RQ WKHLU VWRU\� � � � � � � � � � � � � � �

�.YDOH� ������ *HQHUDOO\� LI QHHGHG WR H[WHQG RXU LQWHUYLHZHHV¶ DQVZHUV� ZH DVNHG IROORZ�XS� � � � � � � � � � � � �

TXHVWLRQV E\ ILUVW SDUDSKUDVLQJ ZKDW KDV EHHQ VDLG DQG WKHUHXSRQ GLUHFWO\ TXHVWLRQLQJ WKHLU� � � � � � � � � � � � �

DQVZHU�E\�DVNLQJ��³ZK\�GR�\RX�WKLQN�WKDW"´��.YDOH���������

�

$IWHU µVHWWLQJ WKH VFHQH¶� ZH VKLIWHG WKH GLVFXVVLRQ WRZDUGV WKH PRUH VSHFLILF H[DPSOH� QDPHO\� � � � � � � � � � � � � �

WKH ,7 V\VWHP FKDQJH DQG WKH SRVVLEOH HIIHFW RQ WKHLU URXWLQHV� )LUVWO\� ZH SURYLGHG WKHP ZLWK� � � � � � � � � � � � � � � �

WKH RSSRUWXQLW\ WR WDON DERXW WKH FRQWH[W LQ WKHLU RZQ ZRUGV� WKH FKDQJH LWVHOI� DQG WKH� � � � � � � � � � � � � � � �

FLUFXPVWDQFHV� +HUH� ZH DVNHG TXHVWLRQV VXFK DV ³ZKR ZDV LQYROYHG"´ DQG ³KRZ GLG WKH� � � � � � � � � � � � � �

LQLWLDWRUV UHDVRQ WKH QHHG IRU WKH FKDQJH"´� 7KLV KHOSHG XV WR JHQHUDOO\ XQGHUVWDQG KRZ RXU� � � � � � � � � � � � � � �

LQWHUYLHZHHV H[SHULHQFHG WKH FKDQJH DQG� UHVSHFWLYHO\� WKHLU XQOHDUQLQJ SURFHVV� 6HFRQGO\� E\� � � � � � � � � � �

DVNLQJ TXHVWLRQV VXFK DV ³KRZ GLG WKLV PDNH \RX IHHO"´ DQG ³KRZ GR \RX WKLQN \RXU� � � � � � � � � � � � � � � �

HPRWLRQDO UHVSRQVHV DIIHFWHG \RXU DSSURDFK WR WKLV VLWXDWLRQ"´ ZH DLPHG WR GHHSHU H[SORUH� � � � � � � � � � � � �

WKHLU XQOHDUQLQJ H[SHULHQFH DQG WKHLU LQIOXHQFH RQ LW� 7KLUGO\� ZH IRFXVHG RQ H[WHUQDO DVSHFWV�� � � � � � � � � � � � � �

OLNH WKH RUJDQL]DWLRQDO FXOWXUH� ZKLFK FRXOG KDYH SRVVLEO\ LQIOXHQFHG WKHLU XQOHDUQLQJ SURFHVV�� � � � � � � � � � � �

7KLV UHODWHV WR TXHVWLRQV OLNH ³ZKR RU ZKDW KHOSHG \RX �RU PDGH LW GLIILFXOW IRU \RX� WR JLYH XS� � � � � � � � � � � � � � � � � � �

WKH ZD\ \RX XVXDOO\ WKRXJKW DQG DFWHG"´� :H FRQFOXGHG HDFK LQWHUYLHZ E\ DVNLQJ WKH� � � � � � � � � � � � � �

LQWHUYLHZHHV LI WKHUH ZDV DQ\WKLQJ HOVH WKH\ ZRXOG OLNH WR VKDUH UHJDUGLQJ WKHLU H[SHULHQFHV RI� � � � � � � � � � � � � � �

DEDQGRQLQJ HVWDEOLVKHG ZD\V RI DFWLQJ DQG WKLQNLQJ� 7KLV VRPHWLPHV RSHQHG XS YDOXDEOH QHZ� � � � � � � � � � � � �

GLVFXVVLRQV��LQ�ZKLFK�ZH�ZHQW�WKURXJK�WKH�VDPH�RUGHU�RI�TXHVWLRQV���

���



*HQHUDOO\� WKH LQWHUYLHZV ODVWHG EHWZHHQ �� DQG �� PLQXWHV DQG ZHUH UHFRUGHG� ZLWK FRQVHQW� � � � � � � � � � � � � �

IURP WKH LQWHUYLHZHHV� $IWHU HDFK LQWHUYLHZ� ZH FDOOHG HDFK RWKHU WR GLVFXVV WKH LQWHUYLHZ DQG� � � � � � � � � � � � � � �

TXLFNO\ JR WKURXJK WKH QRWHV RI WKH QRWH�WDNHU� 7R JXDUDQWHH LQWHUYLHZHHV¶ FRQILGHQWLDOLW\� ZH� � � � � � � � � � � � �

XVHG IDNH QDPHV ZKHQ DQDO\]LQJ DQG GLVFXVVLQJ RXU GDWD �6DXQGHUV� /HZLV 	 7KRUQKLOO�� � � � � � � � � � � � �

������ +HUH� ZH DVVLJQHG QDPHV WR RXU LQWHUYLHZHHV ZLWKRXW FRQVLGHULQJ WKHLU JHQGHU� 7KLV� � � � � � � � � � � � �

ZD\� IRU H[DPSOH� -RKQ FDQ HLWKHU EH PDOH RU IHPDOH� 7R SURYLGH DQ RYHUYLHZ� D OLVW RI RXU� � � � � � � � � � � � � � � � � �

LQWHUYLHZHHV¶ GHWDLOV FDQ EH IRXQG LQ WKH DSSHQGL[ RI WKLV WKHVLV� $OO LQ DOO� GHVSLWH WKH� � � � � � � � � � � � � � � �

FKDOOHQJHV UHODWHG WR WKH &29,'��� FULVLV� WKH LQVLJKW JDLQHG IURP WKHVH LQWHUYLHZV SURYLGHG� � � � � � � � � � � � �

XV ZLWK D PRUH GHWDLOHG XQGHUVWDQGLQJ RI RXU SKHQRPHQRQ DQG WKH OLIHZRUOGV RI RXU� � � � � � � � � � � � � �

LQWHUYLHZHHV���

��� 'DWD�$QDO\VLV�3URFHVV�

)ROORZLQJ RXU DEGXFWLYH DSSURDFK� ZH DQDO\]HG RXU GDWD LQ WKUHH VHULHV� 7KH ILUVW DQDO\VLV ZDV� � � � � � � � � � � � � � �

SHUIRUPHG PLG�0DUFK DIWHU RXU ILUVW FRQGXFWHG LQWHUYLHZ� $IWHU WUDQVFULELQJ WKLV LQWHUYLHZ�� � � � � � � � � � �

ZH ZHUH DEOH WR IRUP D SLFWXUH RI WKH FKDQJH LQ URXWLQH ZKLFK DOO LQWHUYLHZHHV KDG LQ� � � � � � � � � � � � � � � � �

FRPPRQ� 7KLV SLFWXUH SHUIRUPHG WKH EDVLV RI WKH VXEVHTXHQWO\ SODQQHG LQWHUYLHZV� ZKHUHLQ� � � � � � � � � � � �

ZH FRXOG IUDPH RXU TXHVWLRQV DFFRUGLQJ WR WKLV H[DPSOH� 7KH VHFRQG DQDO\VLV WRRN SODFH DIWHU� � � � � � � � � � � � � � �

ZH FRQGXFWHG KDOI RI RXU SODQQHG LQWHUYLHZV� 7KLV HQVXUHG XV WR UHPDLQ RSHQ�PLQGHG WR� � � � � � � � � � � � � �

SRVVLEOH FRQWUDGLFWLRQV EHWZHHQ WKHRU\ DQG SUDFWLFH DQG DGDSW RXU LQWHUYLHZ JXLGH DQG�� � � � � � � � � � � �

UHVSHFWLYHO\� RXU OLWHUDWXUH UHYLHZ �$OYHVVRQ 	 6DQGEHUJ� ������ $FFRUGLQJ WR $OYHVVRQ DQG� � � � � � � � � � � �

6DQGEHUJ ������� WKLV HQDEOHG XV WR TXHVWLRQ H[LVWLQJ WKHRULHV DQG DOORZ XV WR H[WUDFW VR�FDOOHG� � � � � � � � � � � � � � �

µP\VWHULHV¶ IURP WKHVH FODVKHV� $ P\VWHU\ FDQ EH UHIHUUHG WR DV DQ HPSLULFDO ILQGLQJ WKDW� � � � � � � � � � � � � � �

GLYHUJHV IURP ZKDW ZDV H[SHFWHG� FDOOLQJ IRU D QHZ VHW RI LGHDV WR VROYH WKLV P\VWHU\� � � � � � � � � � � � � � � �

�$OYHVVRQ 	 6DQGEHUJ� ������ ,Q WKH WKLUG DQG ILQDO DQDO\VLV� WKHVH UHPDLQLQJ LQWHUYLHZV ZHUH� � � � � � � � � � � � � �

WKHQ�WUDQVFULEHG�DQG�DQDO\]HG��

�

1RQHWKHOHVV� EHIRUH VWDUWLQJ WR DQDO\]H RXU GDWD� ZH VRUWHG WKH LQWHUYLHZ VWDWHPHQWV IURP RXU� � � � � � � � � � � � � �

WUDQVFULSWV EDVHG RQ FRQWHQW DV ZHOO DV IRUP� *XEULXP DQG +ROVWHLQ ������ UHIHU WR WKLV� � � � � � � � � � � � � � �

EDODQFLQJ DFW DV µDQDO\WLFDO EUDFNHWLQJ¶� ZKHUHLQ FRQWHQW UHODWHV WR µZKDW LV KDSSHQLQJ LQ WKH� � � � � � � � � � � � � �

GDWD"¶ DQG IRUP UHODWHV WR WKH TXHVWLRQ µKRZ GRHV WKLV WDNH SODFH"¶� 7KLV WKHPDWLF VRUWLQJ� � � � � � � � � � � � � � �

���



SURFHVV LV LQ OLQH ZLWK RXU LQWHUSUHWLYH SHUVSHFWLYH� +HUH� TXHVWLRQV UHODWHG WR µZKDW¶ FDQQRW� � � � � � � � � � � � � �

PHUHO\ EH WDNHQ IRU JUDQWHG DQG VKRXOG EH IROORZHG E\ TXHVWLRQV UHODWHG WR µKRZ¶ �5HQQVWDP� � � � � � � � � � � � � � �

	 :lVWHUIRUV� ������ +HQFH� ZH ILUVW VRUWHG WKH PDWHULDO EDVHG RQ FRQWHQW DQG IRFXVHG RQ� � � � � � � � � � � � � � �

µZKDW¶ RXU LQWHUYLHZHHV VDLG� 6XEVHTXHQWO\� ZH SODFHG WKHVH VWDWHPHQWV LQVLGH EUDFNHWV WR� � � � � � � � � � � �

FODULI\ WKH UHPDLQLQJ µKRZ¶� 7KLV VKRZHG XV KRZ RXU SKHQRPHQRQ LV SHUIRUPHG� IURP ZKLFK� � � � � � � � � � � � � �

ZH ZHUH DEOH WR LGHQWLI\ H[SODQDWLRQV IRU KRZ LQGLYLGXDOV SHUFHLYH WKHLU RZQ XQOHDUQLQJ�� � � � � � � � � � � � �

$IWHUZDUG� UHFXUULQJ HOHPHQWV ZHUH HDFK FRGHG ZLWK DQRWKHU FRORU� DQG WKHUHXSRQ VRUWHG LQ� � � � � � � � � � � � �

VHSDUDWH WDEOHV �&KDUPD]� ������ 7KLV FRGLQJ UHFRPPHQGDWLRQ E\ &KDUPD] ������ KHOSHG XV� � � � � � � � � � � �

WR GLVFRYHU WKH WKHRUHWLFDO PHDQLQJ EHKLQG RXU GDWD E\ SODFLQJ VWDWHPHQWV LQ D VSHFLILF RUGHU� � � � � � � � � � � � � � �

DQG� UHVSHFWLYHO\� PDNLQJ VXE�FDWHJRUL]DWLRQV� 7KLV SURYLGHG XV ZLWK D VWDUWLQJ SRLQW IRU RXU� � � � � � � � � � � � �

DQDO\VLV� DV ZH ZHUH DEOH WR VHH ZKDW ZDV KDSSHQLQJ LQ RXU HPSLULFDO PDWHULDO �&KDUPD]�� � � � � � � � � � � � � � �

������ $IWHU WKDW� RXU VHFRQG VHULHV RI DQDO\VHV KHOSHG XV WR ILQG XQH[SHFWHG FRGHV VXFK DV� � � � � � � � � � � � � � � �

µFRQWH[W¶ DQG UHVSHFWLYHO\ µFXOWXUH¶� 2YHUDOO� WKLV SURYLGHG XV ZLWK D GHHSHU XQGHUVWDQGLQJ RI� � � � � � � � � � � � �

LQGLYLGXDOV¶�XQOHDUQLQJ�H[SHULHQFHV��

�

$IWHU DQDO\]LQJ RXU GDWD� ZH DJDLQ VRUWHG WKH VWDWHPHQWV IURP HDFK FRGH LQ D FHUWDLQ RUGHU�� � � � � � � � � � � � � � � �

7KLV SURFHVV FDQ EH UHIHUUHG WR DV µDQDO\WLFDO LQGXFWLRQ¶� IRFXVLQJ RQ RQH FDVH DW D WLPH� � � � � � � � � � � � � � � �

�5HQQVWDP 	 :lVWHUIRUV� ������ $FFRUGLQJ WR 5HQQVWDP 	 :lVWHUIRUV ������� WKH REMHFWLYH� � � � � � � � � � � �

RI DQDO\WLFDO LQGXFWLRQ LV WR IRUPXODWH DQG UHILQH DQ H[SODQDWLRQ IRU \RXU SKHQRPHQRQ� ZKLOH� � � � � � � � � � � � � �

LQWHUDFWLQJ ZLWK WKH GDWD� 7KHUHIRUH� VWHS�E\�VWHS� ZH IRFXVHG RQ H[SODLQLQJ RXU SKHQRPHQRQ�� � � � � � � � � � � �

,Q WKLV SURFHVV� SHU FRGH� ZH ILUVW UHYLHZHG LQLWLDO IUDJPHQWV WR RXWOLQH D WHPSRUDU\� � � � � � � � � � � � � �

H[SODQDWLRQ �5HQQVWDP 	 :lVWHUIRUV� ������ )RU WKH FRGH µFRQWH[W¶� VXFK D IUDJPHQW ZDV LQ� � � � � � � � � � � � � �

RXU FDVH� ³LQGLYLGXDOV QHHG VXSSRUW WR XQOHDUQ´� $IWHUZDUG� ZH FRPSDUHG WKLV ZLWK RWKHU� � � � � � � � � � � � �

IUDJPHQWV IURP RXU PDWHULDO WR SRVVLEO\ IRUP DQ LQLWLDO H[SODQDWLRQ �5HQQVWDP 	 :lVWHUIRUV�� � � � � � � � � � � � �

������ +HQFH� IRU H[DPSOH� WKH H[SODQDWLRQ ZDV PRGLILHG WR� ³LQGLYLGXDOV QHHG D VXSSRUWLYH� � � � � � � � � � � � �

PDQDJHU WR XQOHDUQ´� 7KLV SURFHVV FRQWLQXHG XQWLO ZH ILQLVKHG DOO IUDJPHQWV LQ OLQH ZLWK WKLV� � � � � � � � � � � � � � �

VSHFLILF FRGH� DIWHU ZKLFK ZH PRYHG WR WKH QH[W FRGH� 'XULQJ WKLV SURFHVV� ZH DOVR DFWLYHO\� � � � � � � � � � � � � � � �

ORRNHG IRU QHJDWLYH FDVHV WKDW FRXOG FRQWUDGLFW RXU DWWHPSW WR FRPH WR DQ H[SODQDWLRQ� � � � � � � � � � � � � �

�5HQQVWDP 	 :lVWHUIRUV� ������ 7KLV ZD\� ZH ZHUH DEOH WR LQGLFDWH WKH QHHG WR SRVVLEO\� � � � � � � � � � � � � � �

UHSKUDVH RXU H[SODQDWLRQV� $GGLWLRQDOO\� WKLV SURFHVV DOVR KHOSHG XV WR SODFH VRPH RI WKH FRGHV� � � � � � � � � � � � � � �

RXWVLGH RI WKH VFRSH RI WKLV VWXG\� +HUH� ZH FRXOG VHH WKDW FRGHV VXFK DV 
QDWLRQDO FXOWXUH¶ DQG� � � � � � � � � � � � � � � � � �


LQGXVWULDO FRQWH[W¶ DUH VRPHKRZ FRQQHFWHG WR RXU SKHQRPHQRQ EXW DUH EH\RQG WKH VFRSH RI� � � � � � � � � � � � � �

���



RXU VWXG\� +HQFH� WKLV SURFHVV WUXO\ KHOSHG XV WR GHILQH RXU SKHQRPHQRQ LQ D PRUH SUHFLVH� � � � � � � � � � � � � � � �

ZD\��5HQQVWDP�	�:lVWHUIRUV���������

�

'XULQJ WKH ZULWLQJ SURFHVV� ZH FUHDWHG VR�FDOOHG µH[FHUSW�FRPPHQWDU\ XQLWV¶ WR EXLOG D EDVLV� � � � � � � � � � � � �

IRU RXU DUJXPHQWDWLRQ �(PHUVRQ� )UHW] 	 6KDZ� ����� 5HQQVWDP 	 :lVWHUIRUV� ������ 8QGHU� � � � � � � � � � � � �

HDFK WKHPH� UHODWHG WR RXU FRGHV� ZH IRUPXODWHG DQ DQDO\WLFDO SRLQW� IROORZHG E\ D FRGHG� � � � � � � � � � � � � � �

VWDWHPHQW DQG� VXEVHTXHQWO\� DQ DQDO\WLFDO FRPPHQW �5HQQVWDP 	 :lVWHUIRUV� ������ +HQFH�� � � � � � � � � � �

LQ HODERUDWLQJ RQ WKH H[FHUSW�FRPPHQWDU\ XQLWV� ZH VSRNH IRU WKH HPSLULFDO PDWHULDO DQG� � � � � � � � � � � � �

H[SUHVVHG LW LQ WKHRUHWLFDO WHUPV �5HQQVWDP 	 :lVWHUIRUV� ������ &UHDWLQJ WKHVH XQLWV DOORZHG� � � � � � � � � � � � �

XV WR RUJDQL]H RXU FROOHFWHG PDWHULDO DQG JUDGXDOO\ EXLOG D VWRU\ DURXQG LW �5HQQVWDP 	� � � � � � � � � � � � � � �

:lVWHUIRUV� ������ 7KLV JDYH PHDQLQJ WR RXU PDWHULDO DQG HQDEOHG XV WR XQGHUOLQH WKH� � � � � � � � � � � � � �

H[LVWHQFH RI RXU SKHQRPHQRQ� :KHQ IRFXVLQJ RQ LQGLYLGXDOV¶ H[SHULHQFHV� ZH� WKHUHIRUH�� � � � � � � � � � �

DLPHG WR XQGHUVWDQG KRZ WKHVH LQGLYLGXDOV µDFFRPSOLVK¶ WKHPVHOYHV DV PHPEHUV RI D PDWXUH� � � � � � � � � � � � �

RUJDQL]DWLRQ� +HQFH� ZH DLPHG WR VROYH RXU H[WUDFWHG P\VWHULHV E\ GHYHORSLQJ D QHZ� � � � � � � � � � � � �

XQGHUVWDQGLQJ�EDVHG�RQ�V\VWHPDWLF�DQDO\VLV���

��� 4XDOLW\�DQG�5HIOH[LYLW\�

,Q WKH SXUVXLW RI VFLHQWLILF H[FHOOHQFH� WUDGLWLRQDO TXDOLW\ VWDQGDUGV RI REMHFWLYLW\� UHOLDELOLW\�� � � � � � � � � � � �

DQG YDOLGLW\ KDYH VLJQLILFDQW DGYDQWDJHV UHJDUGLQJ VRFLDO UHVHDUFK DLPLQJ WR XQGHUVWDQG WKH� � � � � � � � � � � �

VRFLDO OLIHZRUOG �/LQGKXOW� ������ ,Q RWKHU ZRUGV� UHVHDUFK TXDOLW\ FDQ EH HQKDQFHG E\� � � � � � � � � � � � �

UHIOHFWLQJ RQ WKH WUDGLWLRQDO TXDOLW\ VWDQGDUGV DQG WKHUHIRUH LQFUHDVLQJ WUXVWZRUWKLQHVV WKURXJK� � � � � � � � � � �

D FHUWDLQ GHJUHH RI REMHFWLYLW\� UHOLDELOLW\� DQG YDOLGLW\ RI RXU VWXG\� ,Q WKLV UHJDUG� $OYHVVRQ¶V� � � � � � � � � � � � � � �

������ UHIOH[LYH LQWHUYLHZ DSSURDFK FDOOV IRU FDUHIXO DQG RQJRLQJ UHIOHFWLRQ WKURXJKRXW WKH� � � � � � � � � � � �

ILHOGZRUN� )ROORZLQJ WKLV DSSURDFK HQDEOHG XV WR LQFUHDVH WKH TXDOLW\ RI RXU UHVHDUFK LQ� � � � � � � � � � � � � �

JHQHUDO��

�

5HIHUULQJ WR REMHFWLYLW\� ZH DFNQRZOHGJH WKDW RXU VWXG\ LQYROYHG FHUWDLQ ELDVHG DVSHFWV� :H� � � � � � � � � � � � �

ILUVW UHFRJQL]H WKDW ZH ZHUH UXQQLQJ WKH ULVN RI VXEMHFWLYLW\ DV RQH RI XV KDV SUHYLRXVO\� � � � � � � � � � � � � � � �

ZRUNHG DW %RVFK DQG WKHUHIRUH SRVVHVVHG SUH�NQRZOHGJH RI WKH RUJDQL]DWLRQ� &RQVHTXHQWO\�� � � � � � � � � � �

ZH WRRN VHYHUDO DFWLRQV WR HQVXUH WKH REMHFWLYLW\ RI RXU VWXG\� )LUVW� VSOLWWLQJ WKH OHDG LQ RXU� � � � � � � � � � � � � � � � �

���



LQWHUYLHZV HQDEOHG XV WR UHPDLQ REMHFWLYH EXW DOVR EHQHILW IURP WKH FORVHU FRQQHFWLRQ WR WKH� � � � � � � � � � � � � � �

LQWHUYLHZHHV� 6HFRQG� FRQGXFWLQJ WKH LQWHUYLHZV ZLWK DQ LQWHUQDO DQG DQ H[WHUQDO SHUVSHFWLYH� � � � � � � � � � � �

KHOSHG XV WR TXHVWLRQ DVSHFWV WKDW ZHUH WDNHQ IRU JUDQWHG IURP WKH LQWHUYLHZHHV EXW DOVR WR GLJ� � � � � � � � � � � � � � � � �

GHHSHU DV SUH�NQRZOHGJH ZDV XVHG WR IRUPXODWH IROORZ�XS TXHVWLRQV� +HUH� DOVR WKH VLWXDWLRQ� � � � � � � � � � � � �

RI RXU LQWHUYLHZV DIIHFWHG WKH FROOHFWLRQ RI RXU GDWD� 7KH &29,'��� FULVLV IRUFHG XV WR� � � � � � � � � � � � � � �

FRQGXFW RXU LQWHUYLHZV YLD 6N\SH IRU %XVLQHVV� ZKLFK IXUWKHU FRPSOLFDWHG WKH DOUHDG\� � � � � � � � � � � �

XQQDWXUDO VLWXDWLRQ RI DQ LQWHUYLHZ� <HW� WKLV FRXOG KDYH DOVR OHG WR RXU LQWHUYLHZHHV QRW� � � � � � � � � � � � � � �

IHHOLQJ VR REVHUYHG DQG WKHUHIRUH EHLQJ DEOH WR VSHDN PRUH IUHHO\� )XUWKHUPRUH� ZKHQ� � � � � � � � � � � � �

DQDO\]LQJ DQG LQWHUSUHWLQJ WKH GDWD� ZH UHFRJQL]H WKDW IROORZLQJ WKH SHUFHSWLRQ WKDW LQGLYLGXDO� � � � � � � � � � � � �

XQOHDUQLQJ H[LVWV SRUWUD\V RQO\ RQH YLHZSRLQW� (YHQ WKRXJK ZH GR TXHVWLRQ WKH FRQFHSW LQ RXU� � � � � � � � � � � � � � �

VWXG\� ZH VWLOO LQWHUSUHWHG PRVW RI WKH GDWD ZLWK RXU ELDVHG YLHZ WKDW LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � � � � � �

GRHV H[LVW� 7KLV KDV DOVR EHHQ DFNQRZOHGJHG E\ 3UDVDG ������� KLJKOLJKWLQJ WKDW WKH KXPDQ� � � � � � � � � � � � � �

WHQGHQF\ WR HVWDEOLVK VKDUHG LQWHUSUHWDWLRQV RI UHDOLW\ LV WKH FHQWUDO OLPLWDWLRQ RI WKH� � � � � � � � � � � � �

LQWHUSUHWLYH�SHUVSHFWLYH���

�

&RQFHUQLQJ UHOLDELOLW\� HQVXULQJ D KLJK GHJUHH RI FUHGLELOLW\ ZDV D JUHDW FKDOOHQJH� PDLQO\ GXH� � � � � � � � � � � � � �

WR WKH VKRUW WLPH�IUDPH RI RXU VWXG\� <HW� IRFXVLQJ RQ D FRPSDQ\�ZLGH V\VWHP FKDQJH� � � � � � � � � � � � � �

SURYLGHG RXU VWXG\ ZLWK FHUWDLQ KRPRJHQHLW\ DQG WKHUHIRUH KHOSHG XV WR LQFUHDVH WKH UHOLDELOLW\� � � � � � � � � � � � � �

RI RXU UHVHDUFK� 0RUHRYHU� ZH HQVXUHG WUDQVSDUHQF\ E\ RXWOLQLQJ RXU UHVHDUFK DSSURDFK�� � � � � � � � � � � �

GHVLJQ� DQG SURFHVV� 7KLV KHOSV WKH UHDGHU WR QRW RQO\ IROORZ RXU DQDO\VLV DQG GLVFXVVLRQ EXW� � � � � � � � � � � � � � � �

DOVR IUDPHV WKH SRVVLELOLW\ WR GUDZ FRQFOXVLRQV IURP RXU VWXG\� +RZHYHU� RXU VWXG\ FDQQRW EH� � � � � � � � � � � � � � �

JHQHUDOL]HG� DV LW LV EDVHG RQ RQH VLQJOH FDVH VWXG\ LQ ZKLFK WKH VSHFLILF FRQWH[W SOD\V D� � � � � � � � � � � � � � � � �

GHFLVLYH UROH� 2XU LQWHQWLRQ LV� WKHUHIRUH� WR EXLOG D VWRU\ DURXQG RXU SKHQRPHQRQ DW %RVFK�� � � � � � � � � � � � � � �

WKHUHE\ FRQWULEXWLQJ WR H[LVWLQJ WKHRU\ DQG RSHQLQJ XS SRWHQWLDO DUHDV IRU IXWXUH UHVHDUFK RQ� � � � � � � � � � � � � �

XQOHDUQLQJ��

�

,Q UHODWLRQ WR RXU VLQJOH FDVH VWXG\ DSSURDFK� 6DXQGHUV� /HZLV DQG 7KRUQKLOO ������ DOVR VWUHVV� � � � � � � � � � � � � � �

WKH QHHG WR PDNH XVH RI GLIIHUHQW VRXUFHV RI GDWD ³WR HQVXUH WKDW WKH GDWD DUH WHOOLQJ \RX ZKDW� � � � � � � � � � � � � � � � � � �

\RX WKLQN WKH\ DUH WHOOLQJ \RX´ �S������ +RZHYHU� GXH WR WKH &29,'��� FULVLV DQG RXU OLPLWHG� � � � � � � � � � � � � � � �

WLPH�IUDPH� ZH� XQIRUWXQDWHO\� GLG QRW KDYH WKH RSSRUWXQLW\ WR YDOLGDWH RXU LQWHUYLHZ GDWD� � � � � � � � � � � � �

ZLWK D VHFRQG GDWD VRXUFH� VXFK DV REVHUYDWLRQV� 7KLV IRUPHG D VLJQLILFDQW OLPLWDWLRQ RI RXU� � � � � � � � � � � � � � �

VWXG\ UHJDUGLQJ YDOLGLW\� $GGLWLRQDOO\� OLPLWHG LQVLJKWV LQWR WKH RUJDQL]DWLRQDO V\VWHPV DQG� � � � � � � � � � �

���



VWUXFWXUHV GXH WR FRQILGHQWLDOLW\ UHDVRQV PLJKW KDYH UHVWULFWHG RXU DSSURDFK WR IROORZLQJ WKH� � � � � � � � � � � � �

VWUXFWXUDWLRQ WKHRU\� 'XH WR WKH LQVXIILFLHQW NQRZOHGJH DERXW WKH ,7 V\VWHP ZH FRQFHQWUDWHG� � � � � � � � � � � � �

PRUH RQ DJHQF\ WKDQ RQ VWUXFWXUH DW WKH H[SHQVH RI WKH DFWXDO UHODWLRQVKLS EHWZHHQ WKH WZR� � � � � � � � � � � � � � � �

�3UDVDG���������

�

1RQHWKHOHVV� RXU RSHQ�PLQGHGQHVV DQG UHFRJQLWLRQ RI WKH OLPLWDWLRQV RI RXU ILHOGZRUN HQDEOHG� � � � � � � � � � � �

XV WR UHPDLQ UHIOHFWLYH WKURXJKRXW RXU UHVHDUFK �$OYHVVRQ� ������ +HQFH� EHLQJ DZDUH RI WKH� � � � � � � � � � � � � �

OLPLWDWLRQV RI RXU VWXG\ HQFRXUDJHG XV WR FRQWLQXDOO\ FKDOOHQJH RXU SHUVSHFWLYH DQG ORRN DW� � � � � � � � � � � � � �

RXU GDWD IURP YDULRXV DQJOHV� 7KLV DOORZHG XV WR SDYH WKH ZD\ IRU D SOXUDOLW\ RI PHDQLQJV DQG� � � � � � � � � � � � � � � � � �

LQFUHDVH�RXU�UHVHDUFK�TXDOLW\��

�

���



�� 'DWD�$QDO\VLV�	�'LVFXVVLRQ�

,Q WKLV FKDSWHU� ZH ZLOO SUHVHQW DQG GLVFXVV RXU HPSLULFDO GDWD� LQ FRPSDULVRQ ZLWK WKH� � � � � � � � � � � � � � �

UHYLHZHG OLWHUDWXUH� ,Q RXU HPSLULFDO PDWHULDO� LQWHUYLHZHHV UHIHU WR D VSHFLILF ,7 V\VWHP� � � � � � � � � � � � �

FKDQJH� ZKLFK WKH\ DOO KDYH H[SHULHQFHG� ,Q OLJKW RI WKLV FKDQJH� WKH LQWHUYLHZHHV KDG WR� � � � � � � � � � � � � � �

HTXDOO\ DGDSW WR WKH VLWXDWLRQ� XQOHDUQ WKHLU ROG ZD\ RI ZRUNLQJ� DQG WKXV FKDQJH WKHLU� � � � � � � � � � � � � � �

URXWLQHV���

�

7KLV FKDSWHU LV GLYLGHG LQWR VL[ VHFWLRQV� )LUVWO\� ZH ZLOO VHW WKH VFHQH E\ GLYLQJ GHHSHU LQWR� � � � � � � � � � � � � � � � �

WKH FRQIXVLRQ DURXQG WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV DQG GLVFXVV SRVVLEOH H[SODQDWLRQV IRU� � � � � � � � � � � �

LW� 7KLV ILUVW SDUW ZLOO HQVXUH D FRQVLVWHQW EDVLV IRU RXU VWXG\ DQG DOORZ WKH UHDGHU WR JDLQ D� � � � � � � � � � � � � � � � � � �

EHWWHU XQGHUVWDQGLQJ RI RXU GDWD� ,Q WKH IROORZLQJ VHFWLRQV� ZH ZLOO DGGUHVV RXU UHVHDUFK� � � � � � � � � � � � � �

TXHVWLRQV� 6HFRQGO\� LQ OLJKW RI RXU ILUVW UHVHDUFK TXHVWLRQ� ZH ZLOO VKRZ WKH WZR GLIIHUHQW� � � � � � � � � � � � � � �

ZD\V LQ ZKLFK LQGLYLGXDOV FDQ H[SHULHQFH WKHLU XQOHDUQLQJ SURFHVV� 7KLUGO\� ZH ZLOO H[DPLQH� � � � � � � � � � � � �

WKH GLIIHUHQFH EHWZHHQ QHZ DQG ORQJ�VWDQGLQJ HPSOR\HHV DQG ZKDW LPSDFW WKLV KDV RQ WKHLU� � � � � � � � � � � � � �

XQOHDUQLQJ H[SHULHQFH� )RXUWKO\� IROORZLQJ RXU VHFRQG UHVHDUFK TXHVWLRQ� ZH DLP WR H[SORUH� � � � � � � � � � � �

IDFWRUV LQIOXHQFLQJ LQGLYLGXDO XQOHDUQLQJ� +HUH� ZH ZLOO LOOXVWUDWH KRZ LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � �

FDQ EH LQIOXHQFHG� QDPHO\ WKURXJK LQGLYLGXDOV¶ SHUVRQDOLW\� PLQGVHW� DQG NQRZOHGJH� � � � � � � � � �

EDFNJURXQG� )LIWKO\� ZH ZLOO HODERUDWH RQ KRZ PRWLYDWLRQDO VXSSRUW FDQ LQIOXHQFH LQGLYLGXDOV¶� � � � � � � � � � � �

XQOHDUQLQJ DFWLYLWLHV� 6L[WKO\� ZH ZLOO VKRZ KRZ WKH RUJDQL]DWLRQDO FRQWH[W DQG FXOWXUH� � � � � � � � � � � �

LQIOXHQFH�LQGLYLGXDOV�LQ�WKHLU�XQOHDUQLQJ��

��� 'RHV�WKH�LQGLYLGXDO�XQOHDUQLQJ�SURFHVV�H[LVW�DW�DOO"��

,Q WKHRU\� WKHUH VWLOO VHHPV WR EH QR FRQVHQVXV DERXW WKH SURFHVV RI XQOHDUQLQJ IRU LQGLYLGXDOV�� � � � � � � � � � � � � � � �

DV ZHOO DV LWV UHODWLRQ WR RWKHU FRQFHSWV �$NJ�Q HW DO�� ����� %HFNHU� ����� +LVORS� %RVXD 	� � � � � � � � � � � � � � � � �

+HOPV� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 5XVKPHU 	 'DYLHV� ����� 7VDQJ 	 =DKUD�� � � � � � � � � � � � �

������ 7KHUHIRUH� LQ RUGHU WR JUDVS LQGLYLGXDOV¶ SHUFHSWLRQV DQG JLYH PHDQLQJ WR RXU� � � � � � � � � � � � �

SKHQRPHQRQ� ZH ILUVW DVNHG RXU LQWHUYLHZHHV ZKDW WKH\ XQGHUVWDQG E\ µXQOHDUQLQJ¶� ,Q OLJKW� � � � � � � � � � � � �

���



RI WKHVH ILQGLQJV� ZH DUH DZDUH RI WKH FULWLFDO OLPLWDWLRQ RI WKH LQWHUSUHWLYH SHUVSHFWLYH� ZKHUH� � � � � � � � � � � � � � �

ZH DV UHVHDUFKHUV WKLQN RI LQGLYLGXDO XQOHDUQLQJ DV DQ H[LVWLQJ SURFHVV DQG DQ HVVHQWLDO� � � � � � � � � � � � � �

SUHUHTXLVLWH WR FKDQJH �3UDVDG� ������ 7KLV FRXOG KDYH IRUPHG D SRWHQWLDO ELDV ZKHQ� � � � � � � � � � � � �

SHUIRUPLQJ RXU VWXG\� 1RQHWKHOHVV� WKH FRQIXVLRQ DURXQG LQGLYLGXDO XQOHDUQLQJ ZDV DOVR� � � � � � � � � � �

IRXQG�LQ�SUDFWLFH��WKHUHIRUH�FRQILUPLQJ�LW�WR�EH�D�FKDOOHQJLQJ�SURFHVV��

�

3ULPDULO\� WZR FRQWUDVWLQJ H[SHULHQFHV JRW DSSDUHQW IURP RXU HPSLULFDO GDWD� 2Q WKH RQH KDQG�� � � � � � � � � � � � � �

WKH PDMRULW\ RI LQWHUYLHZHHV H[SHULHQFHG XQOHDUQLQJ WR EH DQ H[LVWLQJ SURFHVV LQ SUDFWLFH� -HQV� � � � � � � � � � � � � �

H[HPSOLILHG�WKDW�WKURXJK��

�

, WKLQN ZH GR D ORW RI XQOHDUQLQJ DW %RVFK EHFDXVH ZKHQ ZH DUH DERXW WR IROORZ� � � � � � � � � � � � � � � � �

QHZ JXLGHOLQHV RU SURFHVVHV� ZH� RI FRXUVH� KDYH WR XQOHDUQ WKH RQHV EHIRUH� 6R LW� � � � � � � � � � � � � � �

KDSSHQV�TXLWH�RIWHQ���-HQV��

�

+HUH� -HQV GHPRQVWUDWHG WKDW LQGLYLGXDOV LQ PDWXUH RUJDQL]DWLRQV� OLNH %RVFK� DUH FRQIURQWHG� � � � � � � � � � � �

ZLWK XQOHDUQLQJ LQ WKHLU GD\�WR�GD\ ZRUN� 7KLV ILQGLQJ LV LQ OLQH ZLWK &URVVDQ� /DQH DQG� � � � � � � � � � � � � � �

:KLWH¶V ������ XQGHUVWDQGLQJ RI µVWUDWHJLF UHQHZDO¶ LQ D FRQWLQXRXVO\ FKDQJLQJ HQYLURQPHQW�� � � � � � � � � � �

ZKHUHLQ RUJDQL]DWLRQV QHHG WR EDODQFH EHWZHHQ H[SORUDWLRQ DQG H[SORLWDWLRQ SURFHVVHV� ,Q WKLV� � � � � � � � � � � �

FDVH� %RVFK� DV D PDWXUH RUJDQL]DWLRQ� FDQ FULWLFDOO\ UHIOHFW XSRQ WKHLU H[LVWLQJ NQRZOHGJH DQG� � � � � � � � � � � � � �

FKDQJH WKHLU SUDFWLFHV DFFRUGLQJO\ �+LVORS HW DO�� ������ ,Q OLQH ZLWK WKLV WKHRU\� WKH PDMRULW\� � � � � � � � � � � � � � �

RI RXU LQWHUYLHZHHV UHIHUUHG WR XQOHDUQLQJ DV FKDOOHQJLQJ WKHLU FXUUHQW SUDFWLFHV DQG HYHQWXDOO\� � � � � � � � � � � � �

GLVFDUGLQJ WKLV UHODWHG NQRZOHGJH� ZKHQ KDYLQJ WR DGDSW WR� IRU H[DPSOH� D QHZ ,7 V\VWHP�� � � � � � � � � � � � � � �

7KLV FRQILUPV WKH QRWLRQ RI µEHKDYLRUDO IOH[LELOLW\¶ E\ :DHJHPDQ HW DO� ������� ZKHUH� � � � � � � � � � � � �

LQGLYLGXDOV ILUVW QHHG WR XQOHDUQ ROG NQRZOHGJH DQG URXWLQHV WR DGMXVW WKHLU EHKDYLRU EDVHG RQ� � � � � � � � � � � � � � �

QHZ�NQRZOHGJH���

�

2Q WKH RWKHU KDQG� VRPH LQWHUYLHZHHV PHQWLRQHG XQOHDUQLQJ WR EH FKDOOHQJLQJ� DV LW FRQIXVHG� � � � � � � � � � � � � �

WKHP��

�

7KDW LV D GLIILFXOW TXHVWLRQ� , PHDQ LI , GRQ¶W XVH LW >URXWLQHV@ DQ\PRUH WKHQ , GRQ¶W� � � � � � � � � � � � � � � � �

NQRZ�>LI�,�XQOHDUQHG@���0LNH��

�

���



8QOHDUQLQJ" 6R OLNH QRW OHDUQLQJ WKLQJV" , GRQ¶W WKLQN WKDW LV VRPHWKLQJ WKDW , GR�� � � � � � � � � � � � � � �

1R� , PHDQ� , WKLQN XQOHDUQLQJ« WKDW , XQOHDUQ WKLQJV« LI VRPHWKLQJ QHHGV WR EH� � � � � � � � � � � � � � �

FKDQJHG RU RSWLPL]HG� WKHQ , ZRXOG DOVR NHHS LQ PLQG ³KRZ GLG LW XVHG WR EH´ LQ� � � � � � � � � � � � � � � � �

RUGHU WR IRFXV RQ WKH RSWLPL]DWLRQ� :KHQHYHU \RX QHHG WR EXLOG RQ VRPHWKLQJ�� � � � � � � � � � � � �

OHDUQ�VRPHWKLQJ�QHZ��WKHQ�\RX�EXLOG�RQ�\RXU�H[LVWLQJ�NQRZOHGJH��ULJKW"��5RVH��

�

,Q JHQHUDO� WKH ILUVW VWDWHPHQW RSHQV XS WKH TXHVWLRQ RI ZKHWKHU WKH XQOHDUQLQJ SURFHVV H[LVWV� � � � � � � � � � � � � � �

DW DOO� 7KH DQVZHU WR WKLV TXHVWLRQ FRXOG SXW D VWRS WR WKH FRQIXVLRQ DURXQG WKH LQGLYLGXDO� � � � � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� ,Q WKHRU\� WKLV VWDWHPHQW FRXOG EH OLQNHG WR WKH QRWLRQ RI ZKHWKHU� � � � � � � � � � � � � �

XQOHDUQLQJ LV DQ �XQFRQVFLRXV RU D �FRQVFLRXV �SURFHVV IRU LQGLYLGXDOV �'H +RODQ 	 3KLOOLSV�� � � � � � � � � � � � � �

������ ,Q WKLV VWDWHPHQW� 0LNH WKLQNV XQOHDUQLQJ PLJKW KDYH RFFXUUHG �XQFRQVFLRXVO\�� ,Q WKDW� � � � � � � � � � � � �

VHQVH� DFFRUGLQJ WR 5XVKPHU DQG 'DYLHV¶ ������ VWXG\ RQ W\SHV RI LQGLYLGXDO XQOHDUQLQJ� WKLV� � � � � � � � � � � � � �

SURFHVV ZRXOG EH PRUH UHODWHG WR �IDGLQJ DV DQ XQFRQVFLRXV SURFHVV� 7KLV W\SH RI XQOHDUQLQJ� � � � � � � � � � � � � � �

FRXOG DOVR EH UHODWHG WR 'H +RODQ DQG 3KLOOLSV¶ ������ W\SRORJ\ RI �RUJDQL]DWLRQDO IRUJHWWLQJ ��� � � � � � � � � � � � � �

1RQHWKHOHVV� DOWKRXJK WKH V\VWHP FKDQJH ZDV D GHOLEHUDWH LQLWLDWLYH WKDW KDG EHHQ LPSRVHG� � � � � � � � � � � � �

H[WHUQDOO\� 0LNH GLG QRW VHH XQOHDUQLQJ KLV URXWLQHV DV D FRQVFLRXV SURFHVV� 7KLV HPSLULFDO� � � � � � � � � � � � � �

ILQGLQJ LV� WKHUHIRUH� LQ FRQWUDVW ZLWK ERWK 5XVKPHU DQG 'DYLHV ������ DQG 'H +RODQ DQG� � � � � � � � � � � � � � �

3KLOOLSV ������� 7KH\ HLWKHU UHIHU WR WKLV SURFHVV DV �ZLSLQJ �� RU UHODWH WR WKLV SURFHVV DV� � � � � � � � � � � � � � � �

RUJDQL]DWLRQDO XQOHDUQLQJ �� ZKHUH ERWK UHTXLUH D GHOLEHUDWH� FRQVFLRXV DFW RI JLYLQJ XS D� � � � � � � � � � � � �

SDUWLFXODU ZD\ RI ZRUNLQJ �5XVKPHU 	 'DYLHV� ����� 'H +RODQ 	 3KLOOLSV� ������ 5HIHUULQJ� � � � � � � � � � � � � �

WR $OYHVVRQ DQG 6DQGEHUJ ������� WKLV HPSLULFDO ILQGLQJ GLYHUJHG IURP ZKDW ZH H[SHFWHG� � � � � � � � � � � � �

EHIRUH� 7KLV� WKHUHIRUH� FUHDWHV D P\VWHU\ DURXQG µLQGLYLGXDO XQOHDUQLQJ¶� +HQFH� VROYLQJ WKLV� � � � � � � � � � � �

P\VWHU\ FRXOG H[SODLQ ZK\ WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV LV FDXVLQJ FRQIXVLRQ LQ WKHRU\ DV� � � � � � � � � � � � � �

ZHOO�DV�LQ�SUDFWLFH���

�

7KH VHFRQG VWDWHPHQW FRXOG SURYLGH DQ DQVZHU WR WKH TXHVWLRQ ZKHWKHU WKH XQOHDUQLQJ SURFHVV� � � � � � � � � � � � � �

H[LVWV� 7KLV VWDWHPHQW GHPRQVWUDWHV WKDW LQGLYLGXDOV PLJKW QRW �XQOHDUQ �ZKDW WKH\ NQRZ� EXW� � � � � � � � � � � � �

FKDQJH WKHLU NQRZOHGJH EDVH DFFRUGLQJ WR WKH LQLWLDWHG FKDQJH DQG VLPSO\ WDNH WKHLU FXUUHQW� � � � � � � � � � � � � �

NQRZOHGJH ZLWK WKHP� ,Q WKH XQOHDUQLQJ OLWHUDWXUH� WKLV FORVH UHODWLRQVKLS EHWZHHQ WKH� � � � � � � � � � � �

FRQFHSWV RI XQOHDUQLQJ DQG FKDQJH LV DOVR DFNQRZOHGJHG �$NJ�Q HW DO�� ����� %HFNHU� ������ � � � � � � � � � � � � �

+LVORS HW DO�� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 1JDQD� ����� 5XSþLü� ����� 7VDQJ 	� � � � � � � � � � � � � �

=DKUD� ����� :DQJ� 4L 	 =KDR� ������ 1RQHWKHOHVV� VWXGLHV DV WR KRZ WKHVH FRQFHSWV DUH� � � � � � � � � � � � � � �

���



FRQQHFWHG VHHP WR DJDLQ ODFN WKHRUHWLFDO FRQVHQVXV� ZKLFK PDNHV LW GLIILFXOW WR H[DPLQH WKHLU� � � � � � � � � � � � � �

DFWXDO UHODWLRQ� DV ZHOO DV WR FRPH WR D VLQJOH GHILQLWLRQ �$NJ�Q HW DO�� ����� %HFNHU� ������ � � � � � � � � � � � � � � � �

+LVORS� %RVXD 	 +HOPV� ����� .ODPPHU 	 *XHOGHQEHUJ� ����� 5XVKPHU 	 'DYLHV� ������ � � � � � � � � � � � �

7VDQJ 	 =DKUD� ������ )XUWKHUPRUH� DV 5RVH VWDWHG LQ WKH LQWHUYLHZ� ZKHQ OHDUQLQJ VRPHWKLQJ� � � � � � � � � � � � � �

QHZ� VKH DOVR EXLOGV RQ KHU H[LVWLQJ NQRZOHGJH DQG� WKHUHIRUH� GRHV QRW XQOHDUQ� ,I WKLV KDG� � � � � � � � � � � � � � � �

EHHQ WKH FDVH� YDOXDEOH NQRZOHGJH FRXOG KDYH EHHQ IRUJRWWHQ� 7KLV LV LQ OLQH ZLWK =DKUD�� � � � � � � � � � � � � � �

$EGHOJDZDG DQG 7VDQJ¶V ������ YLHZ WKDW XQOHDUQLQJ SURFHVVHV FRXOG KLQGHU OHDUQLQJ� � � � � � � � � � �

SURFHVVHV� ,Q WKLV FDVH� VXSSRVHGO\ REVROHWH NQRZOHGJH ZRXOG EH GLVFDUGHG� WKH YDOXH RI RWKHU� � � � � � � � � � � � � �

NQRZOHGJH ZRXOG EH UHGXFHG� DQG WKHUHIRUH OHDUQLQJ SURFHVVHV ZRXOG EH GHOD\HG �=DKUD�� � � � � � � � � � � �

$EGHOJDZDG�	�7VDQJ����������

�

1RQHWKHOHVV� GHVSLWH WKH FRQIXVLRQ DURXQG WKH XQOHDUQLQJ SURFHVV� PRVW UHVHDUFKHUV DJUHH WKDW�� � � � � � � � � � � �

HLWKHU FRQVFLRXVO\ RU XQFRQVFLRXVO\� WKH �DELOLW\ WR XQOHDUQ UHPDLQV D �SUHUHTXLVLWH �WR FKDQJH� � � � � � � � � � � � �

�$NJ�Q HW DO�� ����� %HFNHU� ����� +LVORS HW DO�� ����� 5XVKPHU 	 'DYLHV� ����� 7VDQJ 	� � � � � � � � � � � � � � � �

=DKUD� ����� :DQJ� 4L 	 =KDR� ������ 7KLV LV LQ OLQH ZLWK WKH PDMRULW\ RI RXU LQWHUYLHZHHV�� � � � � � � � � � � � � � � � �

7KH\ FRQILUPHG WKH H[LVWHQFH RI WKH XQOHDUQLQJ SURFHVV� EXW DW WKH VDPH WLPH� DOVR KLJKOLJKWHG� � � � � � � � � � � � � � �

WKH�FORVH�UHODWLRQ�WR�FKDQJH��7KLV�ZDV�H[SUHVVHG�E\�-XOLD�DQG�6DUDK��

�

<HV� LI \RX KDYH WR FKDQJH� WKHQ� RI FRXUVH� \RX KDYH WR XQOHDUQ� 6R� XQOHDUQLQJ� � � � � � � � � � � � � � �

DQG�FKDQJH�DUH�YHU\�FORVHO\�UHODWHG���-XOLD��

�

%XW QRZ , XQGHUVWDQG ZK\ >WKH\ DUH QRW XVLQJ WKH QHZ V\VWHP@ EHFDXVH SHRSOH MXVW� � � � � � � � � � � � � � �

GR QRW ZDQW WR XQOHDUQ� WKH\ GRQ¶W ZDQW WR FKDQJH� (YHQ WKRXJK WKLV LV DQ� � � � � � � � � � � � � � �

LPSURYHPHQW WR ZKDW WKH\ KDYH EHHQ GRLQJ IRU VR PDQ\ \HDUV� 7KH\ JRW XVHG WR� � � � � � � � � � � � � � �

WKH ZD\ WKH\ GR LW� DQG WKH\ GRQ¶W HYHQ ZDQW WR WKLQN WKDW WKLV QHZ ZD\ PLJKW EH� � � � � � � � � � � � � � � � � �

HDVLHU�DQG�PRUH�HIIHFWLYH���6DUDK��

�

7KH ILUVW VWDWHPHQW VKRZV KRZ GLIILFXOW LW LV WR FOHDUO\ VHSDUDWH �XQOHDUQLQJ DQG FKDQJH�� EXW� � � � � � � � � � � � � � �

DOVR XQGHUOLQHV WKH LQWHUFRQQHFWLRQ EHWZHHQ WKH WZR FRQFHSWV� 7KLV ZDV DOVR IRXQG LQ� � � � � � � � � � � � �

OLWHUDWXUH ZKHUH +LVORS HW DO� ������ HPSKDVL]H WKH ELGLUHFWLRQDO FKDUDFWHU RI WKH UHODWLRQ� � � � � � � � � � � � �

EHWZHHQ XQOHDUQLQJ DQG FKDQJH� +RZHYHU� DPRQJ UHVHDUFKHUV� WKHUH VWLOO VHHPV WR EH� � � � � � � � � � � �

FRQIXVLRQ DV WR ZKLFK FRQFHSW IROORZV WKH RWKHU� :KHWKHU WKHUH LV D FKDQJH LQLWLDWLYH ILUVW�� � � � � � � � � � � � � � �

���



ZKLFK WKHQ WULJJHUV WKH XQOHDUQLQJ SURFHVV� RU ZKHWKHU LW EHJLQV ZLWK XQOHDUQLQJ DQG WKH� � � � � � � � � � � � � �

LQGLYLGXDO FKDQJHV DV D FRQVHTXHQFH �$NJ�Q HW DO�� ����� %HFNHU� ����� +LVORS HW DO�� ������ � � � � � � � � � � � � � �

:DQJ� 4L 	 =KDR� ������ )URP RXU HPSLULFDO GDWD� ZH FRXOG QRW SURYLGH DQ H[SODQDWLRQ DV WR� � � � � � � � � � � � � � � � �

ZKDW SURFHVV WULJJHUV WKH RWKHU� $V FDQ EH QRWHG IURP WKH VHFRQG VWDWHPHQW� WKH PDLQ UHDVRQ� � � � � � � � � � � � � � � �

IRU WKLV LV WKDW RXU LQWHUYLHZHHV WDONHG DERXW XQOHDUQLQJ DQG FKDQJH LQWHUFKDQJHDEO\�� � � � � � � � � � � �

)XUWKHUPRUH� WKH VHFRQG VWDWHPHQW VKRZV WKDW VRPH HPSOR\HHV ZHUH UHVLVWLQJ WR XQOHDUQ DQG� � � � � � � � � � � � �

FKDQJH� $FFRUGLQJ WR WKH XQOHDUQLQJ OLWHUDWXUH� GHHSO\ HPEHGGHG URXWLQHV FRXOG OLNHO\ FUHDWH� � � � � � � � � � � �

WKLV UHVLVWDQFH �)LRO 	 2¶&RQQRU� ����E� +LVORS� %RVXD 	 +HOPV� ����� .ODPPHU� *ULVROG 	� � � � � � � � � � � � � �

*XHOGHQEHUJ� ����� 6ZLIW 	 +ZDQJ� ����� :DQJ� 4L 	 =KDR� ������ &RQVHTXHQWO\�� � � � � � � � � � � �

LQGLYLGXDOV�FDQ�EH�LQKLELWHG�IURP�FKDQJH�DQG�UHVSHFWLYHO\�IURP�OHDUQLQJ�WKLV�QHZ�V\VWHP��

�

$V D FRQFOXGLQJ UHPDUN� ZH SURYHG XQOHDUQLQJ WR UHPDLQ D FKDOOHQJLQJ FRQFHSW� $GGLWLRQDOO\�� � � � � � � � � � � � �

WKH ODFN RI FRQVHQVXV DURXQG WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV LQ WKHRU\ FDQ DOVR EH IRXQG LQ� � � � � � � � � � � � � � � �

SUDFWLFH� +HUH� WKH P\VWHU\ DURXQG LQGLYLGXDO XQOHDUQLQJ ZDV IRUPHG LQ WZR ZD\V� )LUVW� ZH� � � � � � � � � � � � � �

FDQ VHH FRQWUDVWLQJ SHUVSHFWLYHV DV WR ZKHWKHU XQOHDUQLQJ KDSSHQV �FRQVFLRXVO\ RU� � � � � � � � � � �

XQFRQVFLRXVO\�� ,I XQOHDUQLQJ ZRXOG LQGHHG EH DQ XQFRQVFLRXV SURFHVV� LW ZRXOG H[SODLQ ZK\� � � � � � � � � � � � �

SLQSRLQWLQJ WKLV SURFHVV LV VR FKDOOHQJLQJ LQ SUDFWLFH� 1RQHWKHOHVV� HYHQ WKRXJK XQOHDUQLQJ� � � � � � � � � � � �

PLJKW QRW KDSSHQ FRQVFLRXVO\� LW ZRXOG UHPDLQ D SUHUHTXLVLWH IRU LQGLYLGXDOV WR FKDQJH�� � � � � � � � � � � � �

6HFRQG� FRQIXVLRQ UHPDLQV DV WR ZKLFK FRQFHSW� �XQOHDUQLQJ RU �FKDQJH�� IROORZV WKH RWKHU� 7KH� � � � � � � � � � � � � �

LQWHUFRQQHFWLRQ EHWZHHQ WKHVH FRQFHSWV PDNHV LW GLIILFXOW WR VHSDUDWH WKH WZR� 2YHUDOO� ZH FDQ� � � � � � � � � � � � � �

VWDWH WKDW WKHUH VWLOO QHHGV WR EH D SUHUHTXLVLWH� VRPH NLQG RI DGDSWDWLRQ SURFHVV� EHIRUH� � � � � � � � � � � � � � �

VRPHRQH FDQ FKDQJH� ,Q WKH IRUWKFRPLQJ VHFWLRQV� ZH DUH WKHUHIRUH IRFXVLQJ RQ KRZ WR VKDSH� � � � � � � � � � � � � � �

WKLV� �SUHUHTXLVLWH���

��� &KDQJH���D�PDWWHU�RI�³KHOO�QR´�RU�³\HV�SOHDVH´�

&KDQJHV XVXDOO\ UHSUHVHQW FKDOOHQJLQJ WLPHV IRU LQGLYLGXDOV ZLWKLQ DQ RUJDQL]DWLRQ LQYROYLQJ� � � � � � � � � � �

D VLJQLILFDQW GHJUHH RI XQFHUWDLQW\ DQG LQVWDELOLW\ �3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ 7KLV� � � � � � � � � � � � �

FRXOG LPSO\ WKDW LQGLYLGXDOV DUH JHQHUDOO\ PRUH KHVLWDQW WRZDUGV FKDQJH� ZKLFK ZLOO LPSDFW� � � � � � � � � � � � �

WKHLU RSHQQHVV WR XQOHDUQ� $FFRUGLQJ WR +LVORS ������� SURYLGLQJ �PRWLYDWLRQDO VXSSRUW LV� � � � � � � � � � � �

QHHGHG WR HQDEOH LQGLYLGXDOV WR XQOHDUQ DQG FKDQJH� ,Q OLQH ZLWK RXU ILUVW UHVHDUFK TXHVWLRQ�� � � � � � � � � � � � � � �

���



ZH DVNHG RXU LQWHUYLHZHHV DERXW WKHLU H[SHULHQFHV ZLWK WKH UHFHQW FKDQJH RI WKH ,7 V\VWHP� � � � � � � � � � � � � � �

DQG LWV LPSOLFDWLRQV RQ WKHLU HVWDEOLVKHG URXWLQHV� +HUH� ZH ZDQWHG WR H[SORUH KRZ LQGLYLGXDOV� � � � � � � � � � � � � �

DFWXDOO\ H[SHULHQFH WKHLU XQOHDUQLQJ SURFHVV �+LVORS HW DO�� ����� 0DFGRQDOG� ����� 5XVKPHU� � � � � � � � � � � �

	 'DYLHV� ������ +HQFH� ZH IRFXVHG RQ ZK\ LQGLYLGXDOV PD\ QHHG PRWLYDWLRQDO VXSSRUW WR� � � � � � � � � � � � � �

XQOHDUQ�DQG�FKDQJH��

�

7KH V\VWHP FKDQJH DW %RVFK FRXOG KDYH LQLWLDOO\ HYRNHG WZR VRUWV RI UHDFWLRQV� ZKLFK ZDV� � � � � � � � � � � � � � �

KLJKOLJKWHG�WKURXJK�WKH�IROORZLQJ�VWDWHPHQW��

�

, WKLQN WKHUH DUH WZR VRUWV RI UHDFWLRQV WR WKLV� (LWKHU \RX FDQ EH D ELW DQQR\HG� � � � � � � � � � � � � � � � �

EHFDXVH \RX WKLQN ³QRZ , KDYH WR VSHQG WLPH OHDUQLQJ D QHZ V\VWHP DQG ZK\ LV� � � � � � � � � � � � � � � �

WKDW"´ RU \RX FDQ VD\ ³, KDYH VRPH OHDUQLQJV IURP WKH ROG RQH� , FDQ WDNH WKDW� � � � � � � � � � � � � � � � �

ZLWK�PH�WR�FRPSUHKHQG�EHFDXVH�WKHUH�ZLOO�EH�VRPH�VLPLODULWLHV���5RVH��

�

7KLV XQGHUSLQV KRZ LQGLYLGXDOV FDQ UHDFW GLIIHUHQWO\ WR D FKDQJH LQ URXWLQHV� VXFK DV WKH� � � � � � � � � � � � � � �

LPSOHPHQWDWLRQ RI WKH QHZ V\VWHP� 6RPH PD\ WKLQN �³KHOO QR´ DQG EH TXLWH �QHJDWLYH DERXW WKH� � � � � � � � � � � � � � � �

FKDQJH DQG WKH DGGLWLRQDO HIIRUWV LW HQWDLOV� :KLOH RWKHUV PD\ EH �SRVLWLYH�� OLNH ³\HV SOHDVH´�� � � � � � � � � � � � � � �

DQG ORRN IRU EHQHILWV RI WKH FKDQJH DQG ZKLFK NQRZOHGJH FRXOG KHOS WKHP WR DGDSW� :KHQ� � � � � � � � � � � � � � � �

IRFXVLQJ RQ WKH DFWXDO UHDFWLRQV RI RXU LQWHUYLHZHHV UHJDUGLQJ WKH V\VWHP FKDQJH� VL[ RXW RI� � � � � � � � � � � � � � �

WKH WHQ LQWHUYLHZHHV PHQWLRQHG IHHOLQJV RI µIUXVWUDWLRQ¶ ZKHQ WDONLQJ DERXW KRZ WKLV FKDQJH� � � � � � � � � � � � �

DIIHFWHG�WKHLU�URXWLQHV��)RU�LQVWDQFH��WKLV�ZDV�H[SUHVVHG�LQ�WKH�IROORZLQJ�WKUHH�VWDWHPHQWV��

�

)UXVWUDWHG� , WKLQN WKDW LV DQ KRQHVW DQVZHU� ,QLWLDOO\� \RX IHHO IUXVWUDWHG DQG D ELW� � � � � � � � � � � � � � �

DQQR\HG� :K\ VKRXOG ZH FKDQJH LQWR VRPHWKLQJ WKDW LV QRW EHWWHU LQ HYHU\ ZD\"� � � � � � � � � � � � � �

�0LNH��

�

,W ZDV IUXVWUDWLQJ LQ WKH EHJLQQLQJ� , IHOW OLNH , DOUHDG\ NQHZ KRZ WR GR LW� LW ZDV� � � � � � � � � � � � � � � � � �

OLNH JRLQJ EDFN WR WKH YHU\ EDVLFV� WKDW , DOUHDG\ IHOW FRQILGHQW LQ GRLQJ� ,W ZDV� � � � � � � � � � � � � � � �

IUXVWUDWLQJ EHFDXVH LW ZDV OLNH JRLQJ EDFN DQG UH�OHDUQLQJ DJDLQ� ,W ZDV YHU\� � � � � � � � � � � � �

KDUG���$OLFH��

�

���



2I FRXUVH� P\ ILUVW LPSUHVVLRQ ZDV IUXVWUDWLRQ� , ZDV QRW KDSS\ WKDW , KDG WR GR� � � � � � � � � � � � � � � �

VRPH H[WUD EXUHDXFUDWLF VWHSV� 7KLV DOZD\V KDSSHQV��� WKDW ZH KDYH WR PDNH RXU� � � � � � � � � � � � �

SURFHVVHV�PRUH�FRPSOLFDWHG� ���6DUDK��

�

7KHVH WKUHH VWDWHPHQWV VKRZ WKDW WKH LQLWLDO UHDFWLRQ IURP PRVW LQWHUYLHZHHV ZDV �QHJDWLYH�� $OO� � � � � � � � � � � � � �

WKUHH LQWHUYLHZHHV VKRZHG VNHSWLFLVP DERXW WKH FKDQJH� DV WKHLU SUHYLRXV URXWLQH ZRUNHG YHU\� � � � � � � � � � � � �

ZHOO VR IDU� 7KH\ DOVR HPSKDVL]HG WKDW WKLV FKDQJH EURXJKW DGGLWLRQDO HIIRUWV WKDW PDGH WKHLU� � � � � � � � � � � � � � �

ZRUNLQJ OLIH PRUH GLIILFXOW� ,W EHFDPH DSSDUHQW IURP RXU GDWD WKDW WKUHH XQGHUO\LQJ UHDVRQV� � � � � � � � � � � � � �

GHWHUPLQHG WKHVH IHHOLQJV RI IUXVWUDWLRQ� )LUVWO\� WKH LQWHUYLHZHHV GLG QRW VHHP WR XQGHUVWDQG� � � � � � � � � � � � �

ZK\ WKH V\VWHP FKDQJH ZDV QHHGHG� 6HFRQGO\� WKH UHDVRQ EHKLQG VRPH LQWHUYLHZHHV¶� � � � � � � � � � � �

IUXVWUDWLRQ LV PDLQO\ EHFDXVH RI WKH LQWHUYLHZHH¶V XQZLOOLQJQHVV WR XQOHDUQ� 7KH IHHOLQJ RI� � � � � � � � � � � � �

FRQILGHQFH UHJDUGLQJ WKH FXUUHQW V\VWHP DOVR VHHPHG WR SOD\ D UROH LQ KDYLQJ WR OHDUQ D QHZ� � � � � � � � � � � � � � � � �

URXWLQH DQG XQOHDUQ WKH SUHYLRXV RQH� 7KH FXUUHQW V\VWHP IHOW PRUH VHFXUH DQG HDV\� ZKHUHDV� � � � � � � � � � � � � � �

WKH QHZ V\VWHP ZDV D FKDOOHQJH� HVSHFLDOO\ LQ WKH EHJLQQLQJ� 7KLUGO\� D QHJDWLYH FRQQRWDWLRQ� � � � � � � � � � � � � �

RI EXUHDXFUDWLF UHTXLUHPHQWV VHHPV WR EH DQRWKHU UHDVRQ IRU VRPH RI WKH IUXVWUDWLRQV RI RXU� � � � � � � � � � � � � � �

LQWHUYLHZHHV� 7KH IDFW WKDW SURFHVVHV DW %RVFK KDYH WR IROORZ VHYHUDO EXUHDXFUDWLF VWHSV�� � � � � � � � � � � � �

ZKLFK PDNHV WKHP PRUH FRPSOLFDWHG� RIWHQ OHDGV WR WKH XQZLOOLQJQHVV RI LQGLYLGXDOV WR� � � � � � � � � � � � �

FKDQJH ROG SUDFWLFHV� 2YHUDOO� WKHVH QHJDWLYH UHDFWLRQV RI WKH PDMRULW\ RI RXU LQWHUYLHZHHV� � � � � � � � � � � � �

FRXOG EH OLQNHG WR WKH µYDOOH\ RI GHVSDLU¶� D SKDVH LQGLYLGXDOV JR WKURXJK LQ WKH µFODVVLFDO� � � � � � � � � � � � � � � �

FKDQJH FXUYH¶ �3DOPHU� 'XQIRUG 	 %XFKDQDQ� ����� 6FKQHLGHU 	 *ROGZDVVHU� ������ *RLQJ� � � � � � � � � � � �

WKURXJK WKLV YDOOH\ RI GHVSDLU SUREDEO\ PDGH RXU LQWHUYLHZHHV UHDOL]H WKDW WKH V\VWHP FKDQJH� � � � � � � � � � � � � �

UHTXLUHV WKHP WR DEDQGRQ WKHLU ROG SUDFWLFHV� 7KLV ORVV RI WKHLU ROG URXWLQHV FRXOG KDYH� � � � � � � � � � � � � � �

LQYROYHG IHHOLQJV RI JULHI DQG SDLQ �3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ +HQFH� WKH\ QHHGHG� � � � � � � � � � � � � �

WR RYHUFRPH WKLV SDUWLFXODU QHJDWLYH H[SHULHQFH EHIRUH WKH\ FRXOG VHH WKH OLJKW DW WKH HQG RI� � � � � � � � � � � � � � � �

WKH�WXQQHO��6FKQHLGHU�	�*ROGZDVVHU����������

�

+RZHYHU� RXU HPSLULFDO UHVHDUFK DOVR UHYHDOHG WKDW VRPH LQGLYLGXDOV SHUFHLYHG WKLV V\VWHP� � � � � � � � � � � �

FKDQJH DV �SRVLWLYH�� 7KLV FDQ EH VHHQ LQ VRPH RI WKH SRVLWLYH UHDFWLRQV RI WKH RWKHU IRXU� � � � � � � � � � � � � � � � �

LQWHUYLHZHHV��

�

7KH ILUVW WLPH , KHDUG LW� LW GLGQ¶W UHDOO\ FDWFK PH� EXW , UHPHPEHU , VDZ D� � � � � � � � � � � � � � � � �

SUHVHQWDWLRQ DERXW WKLV ZKROH V\VWHP DQG , ZDV DFWXDOO\ OLVWHQLQJ DQG LW PDGH D� � � � � � � � � � � � � �

���



ORW RI VHQVH WR PH� 6R , ORRNHG D OLWWOH ELW PRUH LQWR LW� DQG LW DFWXDOO\ GLG FKDQJH� � � � � � � � � � � � � � � � � � �

VRPH�RI�P\�HVVHQWLDO�URXWLQHV���7RP��

�

, WKLQN WKH\ XQGHUVWRRG WKDW WKH\ FRXOG KDYH D EHWWHU RYHUYLHZ RI WKLQJV LI WKH\� � � � � � � � � � � � � � �

IROORZ D QHZ SURFHVV� , WKLQN LW ZDV JUHDW DQG PDGH ZRUN HDVLHU� VR LW ZDV� � � � � � � � � � � � � � � �

YDOXDEOH� $QG , GR OLNH FKDQJH ZKHQ LW LV RSWLPL]LQJ VRPHWKLQJ� , WKLQN HYHU\RQH� � � � � � � � � � � � � �

UHDOO\�OLNHG�WKH�RSWLPL]DWLRQ�RI�WKH�GDWD���-HQV��

�

7KHVH VWDWHPHQWV UHIOHFW VRPHZKDW SRVLWLYH UHDFWLRQV WR WKH V\VWHP FKDQJH� ZKHUH WKH EHQHILWV� � � � � � � � � � � � �

RI WKH FKDQJH RXWZHLJKHG WKH SHUFHSWLRQV RI WKH LQWHUYLHZHHV� )RU LQVWDQFH� -HQV VWUHVVHG WKDW� � � � � � � � � � � � � �

KH XQGHUVWRRG WKH UHDVRQ ZK\ WKLV FKDQJH ZDV LPSOHPHQWHG� QDPHO\ IRU WKH FRPSDQ\ WR KDYH� � � � � � � � � � � � � � �

D EHWWHU RYHUYLHZ RI WKH SURFHVVHV� DQG DGGLWLRQDOO\ FOHDUO\ VDZ WKH EHQHILWV RI WKH QHZ V\VWHP� � � � � � � � � � � � � � � �

IRU KLPVHOI� /RRNLQJ DW WKH SRVLWLYH UHDFWLRQV� LW VHHPV WKDW QRW HYHU\ DIIHFWHG LQGLYLGXDO ZHQW� � � � � � � � � � � � � � �

WKURXJK WKH YDOOH\ RI GHVSDLU� &RPSDULQJ RXU SRVLWLYH UHVSRQVHV WR WKH FODVVLFDO FKDQJH FXUYH� � � � � � � � � � � � � �

E\ 6FKQHLGHU DQG *ROGZDVVHU ������� LW VHHPV WKDW WKHVH LQGLYLGXDOV GLG QRW H[SHULHQFH DQ\� � � � � � � � � � � � � �

IHHOLQJV�RI�JULHI�EXW�LQVWHDG�KDG�D�SRVLWLYH�RXWORRN�WKURXJKRXW�WKH�ZKROH�FKDQJH�SURFHVV���

�

1RQHWKHOHVV� ZKHQ WDNLQJ D FORVHU ORRN DW RXU LQWHUYLHZHHV¶ UHDFWLRQV LQ UHODWLRQ WR WKH FKDQJH� � � � � � � � � � � � � � �

SURFHVV� LW PXVW EH WDNHQ LQWR DFFRXQW WKDW RXU LQWHUYLHZHHV PD\ KDYH GHVFULEHG GLIIHUHQW� � � � � � � � � � � � � �

SKDVHV RI WKH FKDQJH SURFHVV� $ PRUH SRVLWLYH RU QHJDWLYH SLFWXUH RI WKH FKDQJH LQ UHWURVSHFW� � � � � � � � � � � � � � � �

PD\ GLVWRUW WKHLU PHPRULHV RI KRZ WKH\ DFWXDOO\ H[SHULHQFHG WKH FKDQJH DQG� LQ WKLV UHVSHFW�� � � � � � � � � � � � � � �

WKHLU XQOHDUQLQJ SURFHVV� ,Q RWKHU ZRUGV� SRVLWLYH GHVFULSWLRQV RI WKHLU XQOHDUQLQJ H[SHULHQFH� � � � � � � � � � � �

ZLWKLQ WKH FKDQJH GR QRW DXWRPDWLFDOO\ LPSO\ WKDW WKHUH ZHUH QR FKDOOHQJHV LQYROYHG� )RU� � � � � � � � � � � � � �

LQVWDQFH� 7RP VWUHVVHG KLV SRVLWLYH H[SHULHQFH ZLWK WKH FKDQJH� XQOHDUQLQJ KLV ROG URXWLQH�� � � � � � � � � � � � �

DQG DGDSWLQJ WR WKH QHZ V\VWHP� +RZHYHU� KH DOVR KLJKOLJKWHG WKDW WKH QHZ V\VWHP GLG QRW� � � � � � � � � � � � � � � �

FDWFK KLP IURP WKH EHJLQQLQJ DQG WKDW KH ILUVW UHTXLUHG PRUH LQIRUPDWLRQ EHIRUH KH FRXOG VHH� � � � � � � � � � � � � � � �

WKH EHQHILWV ZKLFK FKDQJHG KLV RXWORRN� 7KLV FORVHU ORRN DW WKH H[SHULHQFH RI LQGLYLGXDOV� � � � � � � � � � � � � �

RSHQV XS D GLIIHUHQW DQJOH XQGHUSLQQLQJ WKDW DOVR LQGLYLGXDOV ZLWK D UDWKHU SRVLWLYH H[SHULHQFH� � � � � � � � � � � � � �

VWLOO UHTXLUH �PRWLYDWLRQDO VXSSRUW �WR HQFRXUDJH WKHLU XQOHDUQLQJ �6LQNXOD� %DNHU 	� � � � � � � � � � �

1RRUGHZLHU� ����� 6LQNXOD� ������ 7KLV ILQGLQJ LV DOVR LQ OLQH ZLWK 6FKQHLGHU DQG *ROGZDVVHU� � � � � � � � � � � � � �

������� LQ WKLV VHQVH WKDW LW LV QRW SRVVLEOH WR DYRLG DOO QHJDWLYH IHHOLQJV ZLWKLQ D FKDQJH� ,W LV� � � � � � � � � � � � � � � � � � �

HVVHQWLDO WR IODWWHQ WKH FXUYH DV PXFK DV SRVVLEOH WR VXSSRUW LQGLYLGXDOV LQ FRSLQJ ZLWK WKHLU� � � � � � � � � � � � � � � �

���



HPRWLRQDO MRXUQH\� 7KLV ZLOO XOWLPDWHO\ LQFUHDVH WKHLU DELOLW\ WR XQOHDUQ DQG FKDQJH� � � � � � � � � � � �

�0DFGRQDOG���������

�

,Q JHQHUDO� RXU ILQGLQJV VKRZ D GLVFUHSDQF\ WR WKH FKDQJH OLWHUDWXUH� $FFRUGLQJ WR 6FKQHLGHU� � � � � � � � � � � � � �

DQG *ROGZDVVHU ������� WKH FODVVLFDO FKDQJH FXUYH EHJLQV ZLWK KLJK H[SHFWDWLRQV WRZDUGV WKH� � � � � � � � � � � � �

FKDQJH DQG WKH DFFRPSDQ\LQJ EHQHILWV� +HUH� WKH YDOOH\ RI GHVSDLU LV WULJJHUHG E\ WKH RYHUO\� � � � � � � � � � � � � � �

RSWLPLVWLF SLFWXUH RI WKH FKDOOHQJLQJ UHDOLW\� <HW� RXU ILQGLQJV UHYHDO D GLIIHUHQW SHUVSHFWLYH RQ� � � � � � � � � � � � � �

WKLV QRWLRQ� (VSHFLDOO\ 0LNH KLJKOLJKWHG WKDW KLV LQLWLDO UHDFWLRQ WR WKH V\VWHP FKDQJH ZDV� � � � � � � � � � � � � �

IUXVWUDWLRQ� EHFDXVH RI KLV QHJDWLYH SHUFHSWLRQV RI WKH FKDQJH� 7KLV VKRZV WKDW QHJDWLYH� � � � � � � � � � � � �

IHHOLQJV FDQ DULVH IURP WKH VWDUW DQG� WKHUHIRUH� QRW HYHU\ FKDQJH EHJLQV ZLWK SRVLWLYH� � � � � � � � � � � � � �

H[SHFWDWLRQV� 7KLV ZRXOG PHDQ WKDW WKH YDOOH\ RI GHVSDLU FRXOG EH SUHVHQW IURP WKH YHU\� � � � � � � � � � � � � � �

EHJLQQLQJ� PDNLQJ WKH ZKROH SURFHVV HYHQ PRUH FKDOOHQJLQJ IRU LQGLYLGXDOV EXW DOVR IRU� � � � � � � � � � � � �

RUJDQL]DWLRQV� ,Q WKLV UHVSHFW� WKH LQGLYLGXDO
V DWWLWXGH WRZDUGV D FKDQJH LQLWLDWLYH VHHPV WR� � � � � � � � � � � � �

GHSHQG RQ KRZ LW PLJKW DIIHFW KLP RU KHU LQ WHUPV RI WKH FXUUHQW URXWLQH DQG H[WUD HIIRUWV� � � � � � � � � � � � � � � � � �

UHTXLUHG�WR�XQOHDUQ�DQG�DGDSW��6DQQH�GHPRQVWUDWHG�WKLV�QRWLRQ�ZLWK�DQ�H[DPSOH��

�

,I WKHUH DUH H[WHUQDO UHJXODWLRQV� IRU H[DPSOH� GXH WR DXGLW UHDVRQV� WKH\ WKLQN ZH� � � � � � � � � � � � � �

KDYH VRPH FRPSOLDQFH LVVXHV LQ VRPH SURFHVVHV DQG DVN XV WR IROORZ D QHZ� � � � � � � � � � � � � �

URXWLQH RU D QHZ SURFHVV� :KHQ LQ WKDW QHZ URXWLQH� P\ ZRUNLQJ OLIH EHFRPHV ZD\� � � � � � � � � � � � � � �

KDUGHU DQG VR PXFK PRUH GLIILFXOW� WKHQ , DP QRW ZLOOLQJ WR IROORZ LW� 2I FRXUVH� ,� � � � � � � � � � � � � � � � �

KDYH WR� EHFDXVH LW LV LPSRUWDQW� EXW LW LV YHU\ KDUG WR VWDUW GRLQJ WKLQJV LQ D� � � � � � � � � � � � � � � � �

GLIIHUHQW�ZD\�ZKHQ�,�PLJKW�QRW�DJUHH�WKDW�LW�LV�QHFHVVDU\�RU�HIILFLHQW���6DQQH��

�

7KLV VWDWHPHQW HPSKDVL]HV WKDW WKH V\VWHP FKDQJH PDGH 6DQQH¶V URXWLQH PRUH FRPSOLFDWHG� � � � � � � � � � � �

DQG� WKXV� LQVWHDG SURYRNHG UHVLVWDQFH IURP KHU VLGH� +HQFH� ZKHQ D V\VWHP FKDQJH QHJDWLYHO\� � � � � � � � � � � � � �

DIIHFWV DQ LQGLYLGXDO¶V URXWLQH� LQ WKH VHQVH WKDW LW PDNHV WKHLU ZRUNLQJ OLIH KDUGHU� DQ� � � � � � � � � � � � � � �

HPSOR\HH FRXOG QRW EH DV ZLOOLQJ WR IROORZ WKH QHZ V\VWHP� $V D FRQVHTXHQFH� LQGLYLGXDOV� � � � � � � � � � � � � � �

ZRXOG KDYH D QHJDWLYH FRQQRWDWLRQ WRZDUGV WKH FKDQJH� H[SHULHQFH QHJDWLYH IHHOLQJV YHU\� � � � � � � � � � � �

HDUO\ DQG WKXV EH XQZLOOLQJ WR XQOHDUQ� 7KH\ ZRXOG VLPSO\ QRW VHH WKH EHQHILWV RI FKDQJLQJ� � � � � � � � � � � � � � � �

WKHLU URXWLQH DQG VWLFN WR WKHLU ROG ZD\ RI ZRUNLQJ� +HQFH� IURP 6DQQH¶V VWDWHPHQW ZH FDQ VHH� � � � � � � � � � � � � � � � �

WKDW SURYLGLQJ LQGLYLGXDOV ZLWK PRWLYDWLRQDO VXSSRUW�� DQG FUHDWLQJ D �VKDUHG XQGHUVWDQGLQJ� � � � � � � � � � �

ZK\�WKH�FKDQJH�LV�QHFHVVDU\��VHHPV�WR�EH�RI�XWPRVW�LPSRUWDQFH��

���



2YHUDOO� ZH FDQ VWDWH WKDW GLIIHUHQW SHUFHSWLRQV RI FKDQJHV LQ URXWLQHV� GHWHUPLQH LQGLYLGXDOV¶� � � � � � � � � � � � �

UHDFWLRQV WRZDUGV WKH FKDQJH SURFHVV� DQG WKXV UHJXODWH WKHLU LQGLYLGXDO XQOHDUQLQJ� � � � � � � � � � �

H[SHULHQFHV��)XUWKHUPRUH� FRQVLGHULQJ WKHVH GLIIHUHQW UHDFWLRQV WR WKH VDPH FKDQJH� ZH IRXQG� � � � � � � � � � �

WKDW DQ LQGLYLGXDO
V H[SHULHQFH FDQ GHSHQG KHDYLO\ RQ WKH LQGLYLGXDO KLPVHOI� 7KLV ILQGLQJ ZLOO� � � � � � � � � � � � � �

EH�H[SORUHG�PRUH�LQ�GHSWK�WKURXJKRXW�RXU�DQDO\VLV��VHH�VHFWLRQ��������

��� 1HZ�HPSOR\HHV�OHDUQ��ORQJ�VWDQGLQJ�HPSOR\HHV�XQOHDUQ�

,Q OLJKW RI RXU ILUVW UHVHDUFK TXHVWLRQ� ZH IRXQG TXLWH VRPH GLIIHUHQW UHDFWLRQV ZKHQ DQDO\]LQJ� � � � � � � � � � � � � � �

WKH GDWD RI ERWK �QHZ DQG �ORQJ�VWDQGLQJ �HPSOR\HHV UHJDUGLQJ WKHLU XQOHDUQLQJ H[SHULHQFH� :H� � � � � � � � � � � � �

UHIHUUHG WR HPSOR\HHV DV ORQJ�VWDQGLQJ� ZKHQ WKH\ KDYH ZRUNHG DW %RVFK IRU PRUH WKDQ WZR� � � � � � � � � � � � � � �

\HDUV��2QH�QHZ�HPSOR\HH�PHQWLRQHG���

�

7KLV LV P\ ILUVW MRE� DQG DOVR , NLQG RI MXVW VWDUWHG LQ WKLV MRE� VR WKH V\VWHP KDV� � � � � � � � � � � � � � � � � � �

EHHQ�D�ORW�RI�OHDUQLQJ��PRUH�WKDQ�XQOHDUQLQJ�VR�IDU���$OLFH��

�

,Q RWKHU ZRUGV� WKLV QHZ HPSOR\HH GRHV QRW KDYH PDQ\ URXWLQHV RU HYHQ NQRZOHGJH LQ SODFH� � � � � � � � � � � � � � � �

ZKLFK QHHG WR EH XQOHDUQHG� +HQFH� $OLFH VDZ WKH V\VWHP DV VRPHWKLQJ µJLYHQ¶ DQG LV�� � � � � � � � � � � � � � �

WKHUHIRUH� PRUH IRFXVLQJ RQ WKH �OHDUQLQJ SURFHVV UDWKHU WKDQ XQOHDUQLQJ� ,Q UHIHUHQFH WR WKH� � � � � � � � � � � � � �

UHODWLRQ EHWZHHQ XQOHDUQLQJ DQG OHDUQLQJ� 6KDUPD DQG /HQND¶V ������ VWXG\ VXSSRUWV WKLV� � � � � � � � � � � �

ILQGLQJ� 7KHLU UHVHDUFK VKRZV WKDW ZKHQ OHDUQLQJ QHZ DQG XQUHODWHG URXWLQHV� SULRU XQOHDUQLQJ� � � � � � � � � � � � �

LV�VLPSO\�QRW�QHHGHG��

�

6WLOO� D QHZ HPSOR\HH FRXOG DOVR KDYH SUHYLRXV ZRUN H[SHULHQFH IURP DQRWKHU FRPSDQ\� 2QH� � � � � � � � � � � � � �

ORQJ�VWDQGLQJ�HPSOR\HH�ORRNHG�EDFN�RQ�KHU�H[SHULHQFHV�ZKHQ�VKH�ILUVW�VWDUWHG�DW�%RVFK��

�

,I \RX DUH D QHZ SHUVRQ LQ WKH FRPSDQ\� RI FRXUVH� \RX PLJKW DOUHDG\ KDYH� � � � � � � � � � � � � � �

SUHYLRXV H[SHULHQFH� VR \RX DOVR JRW XVHG WR GRLQJ FHUWDLQ WKLQJV WKDW \RX PLJKW� � � � � � � � � � � � � �

DOVR EH GRLQJ LQ \RXU QHZ SRVLWLRQV� +RZHYHU� \RX DUH RSHQ QRZ WR VWDUW� � � � � � � � � � � � � �

VRPHWKLQJ�HOVH�DQG�WR�VWDUW�IURP�VFUDWFK���6DQQH��

�

���



7KLV VKRZV WKDW QHZ HPSOR\HHV PLJKW VWLOO KDYH WR XQOHDUQ URXWLQHV IURP WKHLU SUHYLRXV ZRUN� � � � � � � � � � � � � � �

H[SHULHQFH� 1RQHWKHOHVV� EHFDXVH RI WKH SRVLWLYH RXWORRN WRZDUGV WKHLU QHZ MRE� WKH\ FRXOG EH� � � � � � � � � � � � � �

PRUH RSHQ WR XQOHDUQ DQG WKXV OHDUQ QHZ SURFHVVHV DQG V\VWHPV LQ UHODWLRQ WR WKHLU UROH�� � � � � � � � � � � � � � � �

$FFRUGLQJ WR &HJDUUD�1DYDUUR� (OGULGJH DQG 0DUWLQH]�0DUWLQH] ������� RUJDQL]DWLRQV FDQ� � � � � � � � �

VWLOO HQFRXUDJH WKHLU HPSOR\HHV WR OHDYH WKHLU DFFXVWRPHG VWDWH DQG RSHQ XS WR QHZ� � � � � � � � � � � � � �

SHUFHSWLRQV� 7KLV QRWLRQ DJDLQ KLJKOLJKWV WKH QHHG IRU �PRWLYDWLRQDO VXSSRUW �IRU WKHVH QHZ� � � � � � � � � � � � �

HPSOR\HHV�WR�XQOHDUQ��

�

2Q WKH FRQWUDU\� ORQJ�VWDQGLQJ HPSOR\HHV KDG D GLIIHUHQW H[SHULHQFH UHJDUGLQJ WKH V\VWHP� � � � � � � � � � � �

FKDQJH FRPSDUHG WR QHZ HPSOR\HHV� +HUH� RQH LQWHUYLHZHH UHIOHFWHG XSRQ WKH FKDQJH DV� � � � � � � � � � � � �

IROORZV��

�

, WKLQN HYHU\RQH ZKR ZDV TXLWH QHZ WR WKH FRPSDQ\ ZDV XVLQJ WKH V\VWHP LI WKH\� � � � � � � � � � � � � � � �

QHHGHG LW� %XW WKH SHRSOH ZKR KDYH EHHQ DW WKH FRPSDQ\ IRU PDQ\ \HDUV ZHUH QRW� � � � � � � � � � � � � � � �

ZLOOLQJ�WR�DGDSW�DQG�XVH�LW���-XOLD��

�

7KLV VWDWHPHQW VKRZV WKDW QHZ HPSOR\HHV ZHUH PRUH ZLOOLQJ WR DGDSW DQG XVH WKH V\VWHP�� � � � � � � � � � � � � � �

FRPSDUHG WR ORQJ�VWDQGLQJ HPSOR\HHV� $ UHDVRQ IRU WKLV DVVXPSWLRQ FDQ EH GUDZQ IURP RXU� � � � � � � � � � � � � �

GDWD�IURP�WZR�ORQJ�VWDQGLQJ�HPSOR\HHV��

�

, WKLQN PRVW RI ZKDW , GR LV DQ RUJDQL]DWLRQDO URXWLQH� « , WKLQN ZKHQHYHU \RX� � � � � � � � � � � � � � � �

KDYH�EHHQ�WKHUH�IRU�VRPH�WLPH��\RX�VWDUW�GRLQJ�WKLQJV�LQ�D�FHUWDLQ�ZD\���-HQV��

�

:KHQ \RX KDYH EHHQ ZRUNLQJ LQ D FRPSDQ\ IRU VHYHUDO \HDUV� \RX KDYH WKH� � � � � � � � � � � � � �

URXWLQH VWXFN DOUHDG\ LQ \RXU EORRG� $QG , QRWLFHG WKDW SHRSOH WKDW ZRUNHG LQ D� � � � � � � � � � � � � � �

FRPSDQ\ IRU PDQ\ PDQ\ \HDUV IRU WKHP WR XQOHDUQ LV H[WUHPHO\ KDUG DQG� � � � � � � � � � � � �

VRPHWLPHV�HYHQ�LPSRVVLEOH���0LNH��

�

+HUH� -HQV DQG 0LNH GHPRQVWUDWHG WKDW WKH ORQJHU HPSOR\HHV ZRUN DW WKH FRPSDQ\� WKH PRUH� � � � � � � � � � � � � � �

URXWLQHV WKH\ KDYH GHYHORSHG� $GGLWLRQDOO\� WKHVH HVWDEOLVKHG URXWLQHV ZRXOG DOVR EH PRUH� � � � � � � � � � � �

HPEHGGHG LQ WKH ZD\ WKH\ ZRUN� ,Q OLQH ZLWK WKH OLWHUDWXUH RQ XQOHDUQLQJ� )LRO DQG 2¶&RQQRU� � � � � � � � � � � � � � � �

�����E� HPSKDVL]H WKLV HPEHGGHGQHVV RI URXWLQHV DV D SUREOHPDWLF DVSHFW RI WKH XQOHDUQLQJ� � � � � � � � � � � � �

���



SURFHVV� 7KHVH HPEHGGHG URXWLQHV FDQ PDNH LW KDUGHU WR XQOHDUQ WKHP DQG� UHVSHFWLYHO\�� � � � � � � � � � � � �

LQKLELW�LQGLYLGXDOV�IURP�OHDUQLQJ��)LRO�	�2¶&RQQRU������E��+LVORS��%RVXD�	�+HOPV���������

1RQHWKHOHVV� QRW DOO RI WKHVH ORQJ�VWDQGLQJ HPSOR\HHV KDYH EHHQ ZRUNLQJ LQ WKH VDPH SRVLWLRQ� � � � � � � � � � � � � �

ZLWK�WKH�VDPH�URXWLQHV��7KLV�ZDV�VKRZQ�LQ�WKH�IROORZLQJ�VWDWHPHQW�E\�6DUDK��

�

, XVHG TXLWH VRPH WLPH WR DFWXDOO\ XQOHDUQ ZKDW , GLG LQ P\ SUHYLRXV MRE DQG OHDUQ� � � � � � � � � � � � � � � � �

ZKDW , QHHG WR GR QRZ EHFDXVH LW >PRYLQJ IURP VDOHV WR PDUNHWLQJ@ ZDV TXLWH� � � � � � � � � � � � � � �

IUHVK WR PH� , KDG WR OHDUQ RXU EXVLQHVV� ZKDW ZH DUH GRLQJ� ZKDW DUH RXU� � � � � � � � � � � � � � � �

SURGXFWV� ZKDW DUH RXU SURFHVVHV� 6R� , WKLQN WKLV ZKROH \HDU ZDV PRUH OHDUQLQJ� � � � � � � � � � � � � �

IRU�PH���6DUDK��

�

,Q WKLV VWDWHPHQW� 6DUDK GHPRQVWUDWHV WKDW� DV D ORQJ�VWDQGLQJ HPSOR\HH� VKH VWLOO QHHGHG WR� � � � � � � � � � � � � �

XQOHDUQ �VRPH RI KHU SUHYLRXV ZD\V RI ZRUNLQJ� ZKHQ VKH PRYHG IURP WKH VDOHV WR WKH� � � � � � � � � � � � � � � �

PDUNHWLQJ GHSDUWPHQW ZLWKLQ WKH FRPSDQ\� )XUWKHUPRUH� WKLV VWDWHPHQW DJDLQ KLJKOLJKWV WKH� � � � � � � � � � �

UHODWLRQ EHWZHHQ XQOHDUQLQJ DQG OHDUQLQJ� ,Q OLWHUDWXUH� &HSHGD�&DUULyQ HW DO� ������ DQG� � � � � � � � � � � �

0DUWLQV HW DO� ������ WKHUHIRUH FODLP WKDW RUJDQL]DWLRQV QHHG WR FRQVLGHU XQOHDUQLQJ DV D� � � � � � � � � � � � � �

FUXFLDO�SUHFHGLQJ�SURFHVV�RI�OHDUQLQJ��%RE�DOVR�H[SUHVVHG�WKLV�FORVH�UHODWLRQVKLS��

�

%RWK WKLQJV DUH LQ D EXQGOH� \RX OHDUQ� \RX XQOHDUQ� DQG WKHQ \RX OHDUQ DJDLQ� 6R� � � � � � � � � � � � � � � �

, WKLQN LW DOZD\V KDSSHQV WRJHWKHU VR�WR�VD\� LQ OLJKW RI KRZ PDQ\ \HDUV \RX KDYH� � � � � � � � � � � � � � �

ZRUNHG�WKHUH���%RE��

�

7KLV XQGHUOLQHV WKDW WKH H[WHQW WR ZKLFK HPSOR\HHV QHHG WR XQOHDUQ DQG OHDUQ DQG KRZ WKH\� � � � � � � � � � � � � � � �

H[SHULHQFH LW VHHPV WR EH FORVHO\ UHODWHG WR WKH GLIIHUHQFH EHWZHHQ QHZ DQG ORQJ�VWDQGLQJ� � � � � � � � � � � � � �

HPSOR\HHV DQG WKH GHJUHH RI H[SHULHQFH WKH\ EULQJ� 2Q WKH RQH KDQG� WKH HPSOR\PHQW OHQJWK� � � � � � � � � � � � � � �

RI HPSOR\HHV GHWHUPLQHV KRZ GHHSO\ HPEHGGHG WKHLU URXWLQHV DUH DQG WKXV KRZ GLIILFXOW LW LV� � � � � � � � � � � � � � �

IRU WKHP WR XQOHDUQ SUHYLRXV ZD\V RI ZRUNLQJ� 2Q WKH RWKHU KDQG� WKH H[LVWHQFH RI SULRU ZRUN� � � � � � � � � � � � � � � � �

H[SHULHQFH DOVR LQIOXHQFHV WKH QHHG WR XQOHDUQ� 2YHUDOO� ZH FDQ FRQFOXGH WKDW �ORQJ�VWDQGLQJ� � � � � � � � � � � � �

HPSOR\HHV IRFXV PRUH RQ WKH �XQOHDUQLQJ �SURFHVV� ZKLOH PRVW �QHZ HPSOR\HHV DUH UDWKHU EXV\� � � � � � � � � � � � � �

ZLWK� �OHDUQLQJ ���

���



��� ,QGLYLGXDOV�DW�WKH�FRUH�RI�WKH�XQOHDUQLQJ�SURFHVV�

$OWKRXJK WKH XQOHDUQLQJ SURFHVV FRXOG KDSSHQ FRQVFLRXVO\ RU XQFRQVFLRXVO\� UHVHDUFKHUV VWLOO� � � � � � � � � � �

EHOLHYH WKDW LQGLYLGXDOV FDQ �LQIOXHQFH �WKH XQOHDUQLQJ SURFHVV �6LQNXOD� ����� 6XNRFR 	 /HH�� � � � � � � � � � � � �

������ ,Q UHIHUHQFH WR DQVZHULQJ RXU VHFRQG UHVHDUFK TXHVWLRQ� ZH ZHUH DEOH WR FDWHJRUL]H� � � � � � � � � � � � � �

WKUHH IDFWRUV WKDW FRXOG LQIOXHQFH LQGLYLGXDO XQOHDUQLQJ� 7KHVH WKUHH IDFWRUV HQFRPSDVV DQ� � � � � � � � � � � �

LQGLYLGXDO¶V�SHUVRQDOLW\��PLQGVHW��DQG�NQRZOHGJH�EDFNJURXQG��

����� 3HUVRQDOLW\�

)LUVW� IURP WKH DQDO\VLV RI RXU HPSLULFDO GDWD� ZH FRXOG VHH WKDW LQWHUYLHZHHV¶ SHUVRQDOLWLHV� � � � � � � � � � � � � �

HLWKHU QHJDWLYHO\ RU SRVLWLYHO\ LQIOXHQFHG WKHLU LQGLYLGXDO XQOHDUQLQJ� 7R H[HPSOLI\� WZR� � � � � � � � � � �

LQWHUYLHZHHV UHIOHFWHG XSRQ SHUVRQDOLW\ WUDLWV WKDW �QHJDWLYHO\ LQIOXHQFHG WKHLU XQOHDUQLQJ� � � � � � � � � �

SURFHVV��

�

,W GHILQLWHO\ VORZHG GRZQ P\ RZQ XQOHDUQLQJ SURFHVV� LI , ZRXOG KDYH HPEUDFHG LW� � � � � � � � � � � � � �

IURP WKH EHJLQQLQJ� DQG MXVW DGMXVWHG WR WKH QHZ V\VWHP� LW ZRXOG KDYH EHHQ HDVLHU� � � � � � � � � � � � � � �

DQG IDVWHU LQ WKH ORQJ UXQ� , ZDV MXVW EHLQJ VWXEERUQ DQG NHSW GRLQJ LW P\ RZQ� � � � � � � � � � � � � � � � �

ZD\��7KDW�LV�MXVW�JRLQJ�WR�SXVK�\RX�EDFN���6DQQH��

�

1R� , GRQ¶W XVH WKH V\VWHP� LW LV VWLOO UHODWLYHO\ QHZ� , DP D ELW FRQVHUYDWLYH� , KDYH� � � � � � � � � � � � � � � � � �

WR DGPLW WKDW ZKHQ LW FRPHV WR VRPH WKLQJV� , DOVR KDYH WR ZRUN RQ P\VHOI ZKHQ LW� � � � � � � � � � � � � � � � � �

FRPHV WR XQOHDUQLQJ WKLQJV� %XW WKH SUREOHP LV LI \RX WKLQN \RX KDYH DOO WKH� � � � � � � � � � � � � � �

DQVZHUV LQ WKH ZRUOG LW LV YHU\ GLIILFXOW IRU VRPHRQH WR WHDFK \RX VRPHWKLQJ QHZ�� � � � � � � � � � � � � � �

7KDW¶V�WKH�SUREOHP���-HQV��

�

:KLOH WZR RWKHU LQWHUYLHZHHV UHIOHFWHG XSRQ SHUVRQDOLW\ WUDLWV WKDW �SRVLWLYHO\ LQIOXHQFHG WKHLU� � � � � � � � � � � �

RZQ�XQOHDUQLQJ��

�

���



, DP D ELJ IDQ RI XQLIRUPLW\� :H QHHG WR KDYH RQH FHQWUDO JXLGHOLQH WKDW VD\V WKLV� � � � � � � � � � � � � � � � �

LV ZKDW LV ULJKW� DQG WKLV LV ZKDW LV ZURQJ� $QG HYHU\ERG\ QHHGV WR IROORZ WKDW�� � � � � � � � � � � � � � � �

<RX�FDQ�PDNH�VRPH�ORFDO�DGDSWDWLRQV�WKDW�LV�ILQH���0LNH���

�

,¶P QRW WKH NLQG RI D JX\ ZKR VWDUWV TXHVWLRQLQJ IURP GD\ RQH� , VKRZ WUXVW DQG� � � � � � � � � � � � � � � � �

FRRSHUDWH� DQG DIWHU D UHDVRQDEOH DPRXQW RI WLPH� , VWDUW FULWLFL]LQJ DQG DVNLQJ� � � � � � � � � � � � �

TXHVWLRQV���%RE��

�

7KHVH IRXU VWDWHPHQWV VKRZ WKDW LQGLYLGXDOV DUH DW WKH FRUH RI WKH XQOHDUQLQJ SURFHVV� ZKHUH� � � � � � � � � � � � � � �

WKHLU SHUVRQDOLW\ LQIOXHQFHV WKHLU XQOHDUQLQJ� 2Q WKH RQH KDQG� 6DQQH DQG -HQV UHIOHFWHG XSRQ� � � � � � � � � � � � � �

WKHLU SHUVRQDOLW\ WUDLWV VXFK DV VWXEERUQQHVV DQG FRQVHUYDWLYHQHVV� WR H[SODLQ WKHLU UHVLVWDQFH� � � � � � � � � � � �

WR XQOHDUQ� 2Q WKH RWKHU KDQG� %RE DQG 0LNH WDONHG DERXW WKHLU ZLOOLQJQHVV WR FRRSHUDWH�� � � � � � � � � � � � � � �

+HUH� 0LNH KLJKOLJKWHG WKDW KH SURPRWHG XQLIRUPLW\� DQG %RE VWDWHG WKDW µDVNLQJ TXHVWLRQV� � � � � � � � � � � � �

IURP WKH VWDUW¶ LV VLPSO\ QRW LQ KLV QDWXUH� ,Q RWKHU ZRUGV� LQ OLJKW RI WKLV FKDQJH� WKHVH WZR� � � � � � � � � � � � � � � � � � �

LQGLYLGXDOV GLG QRW VWDQG LQ WKH ZD\ RI WKHLU RZQ XQOHDUQLQJ EXW LQVWHDG SURPRWHG LW� ,Q� � � � � � � � � � � � � � � �

JHQHUDO� WKLV ILQGLQJ LV FRQIRUPLQJ WR WKH OLWHUDWXUH RQ XQOHDUQLQJ� ZKHUH UHVHDUFKHUV DJUHH� � � � � � � � � � � � �

WKDW LQGLYLGXDOV¶ FKDUDFWHULVWLFV FDQ HLWKHU KDYH D SRVLWLYH RU QHJDWLYH HIIHFW RQ WKHLU RZQ� � � � � � � � � � � � � �

XQOHDUQLQJ �6LQNXOD� ����� 6XNRFR 	 /HH� ������ 6LQNXOD ������ LOOXVWUDWHV WKLV OLQH RI� � � � � � � � � � � � �

WKRXJKW E\ VWDWLQJ WKDW VRPH LQGLYLGXDOV DUH VLPSO\ PRUH ZLOOLQJ WR XQOHDUQ WKDQ RWKHUV� 7KHVH� � � � � � � � � � � � � � �

LQGLYLGXDOV FDQ EH LGHQWLILHG DV µFKDQJH DJHQWV¶� ZKR DUH JHQHUDOO\ PRUH IRFXVHG DQG UHVROXWH�� � � � � � � � � � � � � �

DQG QRWDEO\ DEOH WR PRWLYDWH RWKHUV �6LQNXOD� ������ +HQFH� ZKHQ PDWXUH RUJDQL]DWLRQV ZDQW� � � � � � � � � � � � �

WR EH VXFFHVVIXO LQ LPSOHPHQWLQJ FKDQJHV DQG UHVSHFWLYHO\ ZDQW LQGLYLGXDOV WR XQOHDUQ� LW� � � � � � � � � � � � �

ZRXOG EH DGYDQWDJHRXV WR KLUH SHRSOH ZLWK SHUVRQDOLWLHV WKDW GHPRQVWUDWH WR EH RSHQ WR� � � � � � � � � � � � � �

XQOHDUQLQJ���

����� 0LQGVHW�

6HFRQG� ZH IRXQG D FRPPRQ XQGHUVWDQGLQJ DPRQJVW WKH PDMRULW\ RI WKH LQWHUYLHZHHV WKDW� � � � � � � � � � � � �

WKHLU�XQOHDUQLQJ�SURFHVV�DVNHG�IRU�D�FHUWDLQ�PLQGVHW��-RKQ�H[SUHVVHG�WKLV�QRWLRQ�DV�IROORZV���

�

8QOHDUQLQJ LV D FRQFHSW RI ³WKLV LV VRPHWKLQJ ,
YH GRQH IRUHYHU� DQG QRZ VXGGHQO\� � � � � � � � � � � � � �

, KDYH WR FKDQJH LW� , KDYH WR WKLQN GLIIHUHQWO\´� DQG WKDW LV LQ P\ RSLQLRQ� WKH� � � � � � � � � � � � � � � � �

���



SULPDU\ FKDOOHQJH � WKH PLQGVHW� QRW VR PXFK WKH SK\VLFDO DFW RI GRLQJ WKLQJV� � � � � � � � � � � � � �

GLIIHUHQWO\��,W�LV�PRUH�IRU�PH�WKH�FKDOOHQJH�RI�FKDQJLQJ�SHRSOH
V�PLQGVHWV���-RKQ��

�

7KXV� LW DSSHDUV WKDW LQ -RKQ¶V H[SHULHQFH ZLWK XQOHDUQLQJ� FKDQJLQJ LQGLYLGXDOV¶ �PLQGVHWV� � � � � � � � � � � �

ZDV WKH ELJJHVW FKDOOHQJH� ,Q WKDW VHQVH� DQ LQGLYLGXDO¶V XQOHDUQLQJ SURFHVV LV QRW DERXW WKH� � � � � � � � � � � � � � �

DFWLRQ RI XQOHDUQLQJ D URXWLQH� EXW DERXW DGDSWLQJ WKH PLQGVHW WKDW SUHFHGHV LW� 7KLV ZDV� � � � � � � � � � � � � � �

HODERUDWHG�RQ�E\�%RE��

�

,W ZDV YHU\ GLIILFXOW WR FKDQJH P\ PLQGVHW ZKHQ , FDPH WR %RVFK� %HFDXVH , IHDU� � � � � � � � � � � � � � � �

WKDW��� , VSHQW VR PDQ\ \HDUV LQ JRYHUQPHQW� DQG WKH ZKROH EODPH JDPH LV� � � � � � � � � � � � � �

LQVWLWXWHG LQ P\ PHQWDO EHLQJ� 6R ,
P VWLOO EDFNLQJ XS DOO P\ HPDLOV DQG PDNLQJ� � � � � � � � � � � � � � �

VXUH , JHW DOO WKH DSSURYDOV EHIRUH , GR DQ\WKLQJ� 6R \HV� WKDW LV P\ PLQGVHW VWLOO�� � � � � � � � � � � � � � � � �

�%RE���

�

7KLV VWDWHPHQW GHPRQVWUDWHV WKDW HYHQ WRGD\� %RE VWLOO DGPLWV WR WKH VDPH PLQGVHW DV WKH RQH� � � � � � � � � � � � � � � �

KH KDG DW KLV SUHYLRXV HPSOR\HU� 7KLV KLJKOLJKWV KRZ KDUG LW LV IRU LQGLYLGXDOV WR OHW JR RI D� � � � � � � � � � � � � � � � � � �

FHUWDLQ PLQGVHW� ZKLFK LQ WKLV H[DPSOH LV WKH µEODPH JDPH¶ %RE KDV JRWWHQ XVHG WR� ,Q WKDW� � � � � � � � � � � � � � � � �

VHQVH� KLV PLQGVHW VWLOO IRUFHV KLP WR IROORZ D SDUWLFXODU URXWLQH� ZKLFK PLJKW EH KDUG WR� � � � � � � � � � � � � � � �

XQOHDUQ�LI�QHFHVVDU\���

�

+RZHYHU��GXULQJ�RXU�LQWHUYLHZV��$OLFH�VKRZHG�XV�WKDW�VKH�ZDV�DEOH�WR�FKDQJH�KHU�PLQGVHW��

�

1RZ , DP PRUH OLNH µUROOLQJ ZLWK WKH SXQFKHV¶� 1RW EHLQJ UHDOO\ VWULFW EXW WKDW ,� � � � � � � � � � � � � � � �

VKRXOG EH UHDG\ WR FKDQJH ZKHQ LW DULVHV DQG WR MXVW NHHS WU\LQJ� EHFDXVH LW ZLOO� � � � � � � � � � � � � � � �

PDNH�LW�HDVLHU�DQG�HDVLHU�HDFK�WLPH�\RX�WU\���$OLFH��

�

7KLV VKRZV WKDW E\ FKDQJLQJ KHU PLQGVHW� $OLFH ZDV DEOH WR FRSH ZLWK FKDQJHV� ,Q WKLV� � � � � � � � � � � � � � � �

H[DPSOH� ZKHQ WKLQJV GLG QRW JR KHU ZD\� VKH XVHG WR EH PRUH ULJRURXV� 1RZ� DIWHU� � � � � � � � � � � � � � � �

TXHVWLRQLQJ DQG FKDQJLQJ KHU PLQGVHW� VKH LV PRUH RSHQ DQG ZLOOLQJ WR NHHS WU\LQJ� 7KLV LV LQ� � � � � � � � � � � � � � � � �

OLQH ZLWK WKH XQOHDUQLQJ WKHRU\� +HUH� 6LQNXOD� %DNHU DQG 1RRUGHZLHU ������ KLJKOLJKW WKH� � � � � � � � � � � � �

QHFHVVLW\ WKDW� DV WLPH SDVVHV� LQGLYLGXDOV QHHG WR TXHVWLRQ WKHLU VR�FDOOHG µPHQWDO PRGHOV¶�� � � � � � � � � � � � �

$FFRUGLQJ WR 6LQNXOD ������� WKHVH LQFOXGH FRJQLWLYH DV ZHOO DV EHKDYLRUDO HOHPHQWV� DQG WR� � � � � � � � � � � � � �

���



XQOHDUQ WKHVH� LQGLYLGXDOV QHHG WR XQOHDUQ NQRZOHGJH WKDW KDV JURZQ REVROHWH� 7KLV QRWLRQ FDQ� � � � � � � � � � � � � �

EH UHIHUUHG WR DV µFRJQLWLYH DGMXVWPHQW¶� ZKLFK FDQ EH FRQVLGHUHG WKH EDVH RI DQ\ EHKDYLRUDO� � � � � � � � � � � � � � �

FKDQJH �1LFHO\ 	 *KD]DOL� ������ )XUWKHUPRUH� WKLV H[DPSOH GHPRQVWUDWHV WKDW RQFH� � � � � � � � � � �

LQGLYLGXDOV DUH DEOH WR EH PRUH �RSHQ�PLQGHG �� WKH\ ZLOO EH PRUH RSHQ DQG ZLOOLQJ WR XQOHDUQ�� � � � � � � � � � � � � � � �

7KLV LV FRQIRUPLQJ WR H[LVWLQJ XQOHDUQLQJ OLWHUDWXUH� VWDWLQJ WKDW EHLQJ RSHQ�PLQGHG LV D� � � � � � � � � � � � �

QHFHVVDU\ PLQGVHW ZKHQ WDONLQJ DERXW XQOHDUQLQJ �5XVKPHU 	 'DYLHV� ����� 6LQNXOD� %DNHU� � � � � � � � � � � �

	 1RRUGHZLHU� ������ 7KXV� HYHQ WKRXJK LQGLYLGXDOV SUHVXPDEO\ DUH QRW DEOH WR FKDQJH WKHLU� � � � � � � � � � � � � �

SHUVRQDOLW\��WKH\�FRXOG�EH�DEOH�WR�FKDQJH�WKHLU�PLQGVHW�WR�EH�PRUH�RSHQ�WR�XQOHDUQLQJ��

����� .QRZOHGJH�EDFNJURXQG�

7KLUG� LW EHFDPH DSSDUHQW IURP RXU GDWD WKDW LQGLYLGXDOV LQIOXHQFH WKHLU XQOHDUQLQJ SURFHVV� � � � � � � � � � � � �

WKURXJK WKHLU NQRZOHGJH EDFNJURXQG� 2QH LQWHUYLHZHH FRPSDUHG KHUVHOI ZLWK KHU FROOHDJXHV� � � � � � � � � � �

DQG�UHIOHFWHG�RQ�WKH�,7�V\VWHP�FKDQJH�ZLWK�UHJDUGV�WR�SHRSOH¶V�EDFNJURXQGV��

�

)RU PH� , GLIIHU TXLWH D ORW FRPSDUHG WR PDQ\ RI P\ FROOHDJXHV� , DP PRUH XVHG WR� � � � � � � � � � � � � � � � � �

OHDUQLQJ QHZ V\VWHPV� , SHUKDSV GRQ¶W JHW DV IUXVWUDWHG DV P\ FROOHDJXHV� ZKR GR� � � � � � � � � � � � � �

QRW KDYH D GLJLWDO EDFNJURXQG DW DOO� 6RPH RI P\ FROOHDJXHV KDYH D YHU\ WHFKQLFDO� � � � � � � � � � � � � � �

EDFNJURXQG� WKH\ DUH EOXH�FROODU ZRUNHUV� 7KDW LV ZKDW WKH\ DUH XVHG WR� WR ZRUN� � � � � � � � � � � � � �

DV D SOXPEHU RU VRPHWKLQJ� PRUH KDQGV�RQ ZRUN� 7KH\ GRQ¶W KDYH WKH VDPH� � � � � � � � � � � � �

H[SHULHQFH ZLWK WKLV� VR LW ZLOO WDNH PRUH IRU WKHP WR XQGHUVWDQG WKLV QHZ V\VWHP�� � � � � � � � � � � � � � �

WKHQ�ZKHQHYHU�\RX�EULQJ�VRPH�H[SHULHQFH�ZLWK�\RX���5RVH��

�

,Q RWKHU ZRUGV� LQGLYLGXDOV
 �NQRZOHGJH EDFNJURXQG IRUPV WKH EDVLV IURP ZKLFK WKH\ XQOHDUQ� � � � � � � � � � � � �

DQG OHDUQ� :LWK UHJDUGV WR� LQ WKLV FDVH� D FKDQJH LQ DQ ,7 V\VWHP� HPSOR\HHV ZLWK D GLJLWDO� � � � � � � � � � � � � � � � � �

EDFNJURXQG KDYH DQ DGYDQWDJH RYHU HPSOR\HHV ZLWK D PRUH KDQGV�RQ RU WHFKQLFDO� � � � � � � � � � � �

EDFNJURXQG� 7KXV� VRPHRQH¶V SULRU NQRZOHGJH RU H[SHULHQFH FRXOG LQIOXHQFH WKH XQOHDUQLQJ� � � � � � � � � � �

SURFHVV E\ SURYLGLQJ DQ DGYDQWDJH RU GLVDGYDQWDJH LQ FRPSDULVRQ WR RWKHUV��,Q UHIHUHQFH WR� � � � � � � � � � � � �

WKH OLWHUDWXUH RQ RUJDQL]DWLRQDO OHDUQLQJ� WKLV FRQILUPV WKH WHQVLRQ EHWZHHQ QHZ OHDUQLQJ DQG� � � � � � � � � � � � �

XVLQJ ZKDW KDV DOUHDG\ EHHQ OHDUQHG �&HJDUUD�1DYDUUR� (OGULGJH 	 :HQVOH\� ������ � � � � � � � � � �

&HSHGD�&DUULyQ�HW�DO���������6LQNXOD��������=DKUD�	�*HRUJH���������

���



7KLV GLIIHUHQFH LQ LQGLYLGXDOV¶ NQRZOHGJH EDFNJURXQGV DOVR DSSHDUHG WR EH GHSHQGHQW RQ WKHLU� � � � � � � � � � � � �

JHQHUDWLRQ��-HQV�KLJKOLJKWHG�WKLV�QRWLRQ�E\�VWDWLQJ��

�

3HRSOH ZHUH VD\LQJ ³ZHOO ERRPHUV KDYH EHHQ LQ WKH MRE PDUNHW IRU ����� \HDUV� � � � � � � � � � � � � �

DQG QRZ WKLQJV DUH FKDQJLQJ� ZH
UH JRLQJ H[WUHPHO\ GLJLWDO� ZH DUH JRLQJ WRZDUGV� � � � � � � � � � � � �

VRFLDO PHGLD� HWF� DQG KRZ ZLOO ZH WHDFK WKHVH SHRSOH D QHZ ZD\ RI ZRUNLQJ´ DQG� � � � � � � � � � � � � � � �

,
OO VD\ IRU PRVW RI WKHP WKH\ WU\ UHDOO\ KDUG DQG WKH\ VXFFHHG� EXW VRPH RI WKHP� � � � � � � � � � � � � � � � �

GRQ
W���-HQV��

�

,Q WKLV VWDWHPHQW� -HQV GHPRQVWUDWHG WKDW EDE\ ERRPHUV DUH JHQHUDOO\ PLVVLQJ QHFHVVDU\ SULRU� � � � � � � � � � � � �

NQRZOHGJH ZKHQ LW FRPHV WR GLJLWDOL]DWLRQ� ,Q FRQWUDVW WR PLOOHQQLDOV� JHQHUDWLRQ < RU =� WKHVH� � � � � � � � � � � � � � �

EDE\ ERRPHUV DUH VLPSO\ QRW XVHG WR ZRUNLQJ ZLWK GLJLWDO V\VWHPV DQG SODWIRUPV IURP D� � � � � � � � � � � � � � �

\RXQJ DJH� 7KLV ODFN RI NQRZOHGJH PLJKW UHVXOW LQ D KDUGHU LQGLYLGXDO XQOHDUQLQJ DQG OHDUQLQJ� � � � � � � � � � � � � � �

SURFHVV� $V OHDUQLQJ WKHRULVWV &URVVDQ� /DQH DQG :KLWH ������ VWDWH� WKH ILUVW OHDUQLQJ SURFHVV� � � � � � � � � � � � � �

LQGLYLGXDOV JR WKURXJK LV µLQWXLWLQJ¶� LQYROYLQJ D SUHFRQVFLRXV UHFRJQLWLRQ RI D SDWWHUQ� ,Q WKLV� � � � � � � � � � � � � �

FDVH� EDE\ ERRPHUV ZRXOG KDYH KDG D KDUG WLPH UHFRJQL]LQJ D FHUWDLQ SDWWHUQ� )RU WKLV� � � � � � � � � � � � � � �

JHQHUDWLRQ� OHDUQLQJ DQ ,7 V\VWHP LV VLPSO\ �QRW LQWXLWLYH �� 7KLV FRXOG OHDG WR D PRUH� � � � � � � � � � � � � � �

FKDOOHQJLQJ H[SHULHQFH IRU WKHP� LQYROYLQJ XQFHUWDLQW\ DQG LQVWDELOLW\ �3DOPHU� 'XQIRUG 	� � � � � � � � � � �

%XFKDQDQ� ������ +HQFH� LQ RUGHU WR WHDFK WKLV JHQHUDWLRQ KRZ WR ZRUN LQ D GLJLWDO ZRUOG� LW� � � � � � � � � � � � � � � � �

UHPDLQV�QHFHVVDU\�WR�SURYLGH�VXSSRUW�LQ�XQOHDUQLQJ�KRZ�WKLQJV�XVHG�WR�EH��

�

,Q OLJKW RI &URVVDQ� /DQH DQG :KLWH¶V ������ RUJDQL]DWLRQDO OHDUQLQJ IUDPHZRUN� RQH� � � � � � � � � � � �

LQWHUYLHZHH�HODERUDWHG�RQ�WKH�QRWLRQ�RI�URXWLQHV�EHLQJ�LQWXLWLYH��

�

7KH EHVW WKLQJ LV GHILQLWHO\ ZKHQHYHU D QHZ URXWLQH LV LQWXLWLYH VR WKDW \RX GRQ¶W� � � � � � � � � � � � � � �

IHHO DV LI \RX KDYH WR OHDUQ LW WKDW PXFK� /LNH LW MXVW JRHV QDWXUDOO\� %XW RI FRXUVH�� � � � � � � � � � � � � � � � � �

WKDW LV GLIILFXOW� %XW ZKHQHYHU D V\VWHP LV LQWXLWLYH� WKDW LV UHDOO\ JRRG� ULJKW" 7KDW� � � � � � � � � � � � � � �

LV�WKH�JRDO���5RVH��

�

+HQFH� DV 5RVH KLJKOLJKWHG LQ WKLV VWDWHPHQW� ZKHQ D QHZ V\VWHP LV LQWXLWLYH IRU VRPHRQH WR� � � � � � � � � � � � � � � �

OHDUQ� WKH SURFHVV RI XQOHDUQLQJ SUHYLRXV URXWLQHV ZRXOG IHHO QDWXUDO� 7KLV ILQGLQJ DJDLQ� � � � � � � � � � � � �

FORVHO\ UHODWHV WR 5XVKPHU DQG 'DYLHV¶ ������ W\SH RI XQOHDUQLQJ DV IDGLQJ� ZKHUH LQGLYLGXDO� � � � � � � � � � � � � �

���



XQOHDUQLQJ KDSSHQV �XQFRQVFLRXVO\ �'H +RODQ 	 3KLOOLSV� ������ 1RQHWKHOHVV� WKLV FRQWUDVWV� � � � � � � � � � �

WKH GRPLQDQW OLWHUDWXUH� LQ WKH VHQVH WKDW DQ LQWHQWLRQDO FKDQJH WULJJHUV D �FRQVFLRXV XQOHDUQLQJ� � � � � � � � � � � � � �

SURFHVV �5XVKPHU 	 'DYLHV� ����� 'H +RODQ 	 3KLOOLSV� ������ +HQFH� LQ OLJKW RI RXU� � � � � � � � � � � � � � �

UHVHDUFK ILQGLQJV� ZH FDQ VWDWH WKDW RQFH WKH �OHDUQLQJ SURFHVV LV �LQWXLWLYH� WKH� LQGLYLGXDO� � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV ZLOO WKHQ RFFXU XQFRQVFLRXVO\� 2Q WKH FRQWUDU\� ZKHQ D QHZ URXWLQH LV �QRW� � � � � � � � � � � � � � �

LQWXLWLYH �� LQGLYLGXDOV ZRXOG ILQG LW KDUGHU WR LQWHUSUHW WKH URXWLQH� LQWHJUDWH LW DQG� � � � � � � � � � � � �

LQVWLWXWLRQDOL]H LW LQ WKHLU GD\�WR�GD\ ZRUN SUDFWLFHV �&URVVDQ� /DQH 	 :KLWH� ������ ,Q WKLV� � � � � � � � � � � � � �

UHJDUG� LQGLYLGXDOV ZRXOG QHHG WR �FRQVFLRXVO\ IRFXV RQ WKHLU XQOHDUQLQJ SURFHVV WR JLYH XS� � � � � � � � � � � � � �

WKHLU SUHYLRXV URXWLQHV DQG OHDUQ QHZ RQHV �5XVKPHU 	 'DYLHV� ������ 2YHUDOO� ZH FDQ� � � � � � � � � � � � � �

FRQFOXGH WKDW WR XQGHUVWDQG �XQOHDUQLQJ �� WKH IRFXV QHHGV WR EH RQ WKH LQGLYLGXDO �OHDUQLQJ �WKDW� � � � � � � � � � � � � � �

IROORZV LW� DQG ZKHWKHU WKLV OHDUQLQJ ZLOO EH LQWXLWLYH RU QRW� 7KLV ZLOO LQ UHWXUQ KHOS WR VROYH� � � � � � � � � � � � � � � � � �

WKH�P\VWHU\�DURXQG�WKH�LQGLYLGXDO�XQOHDUQLQJ�SURFHVV� �

��� ,W�LV�DOO�DERXW�PRWLYDWLRQDO�VXSSRUW��

2XU ILUVW UHVHDUFK TXHVWLRQ ZDV DLPHG DW H[SORULQJ WKH H[SHULHQFHV RI LQGLYLGXDOV LQ WKHLU� � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� +HUH� WKH VWURQJ QHHG WR SURYLGH LQGLYLGXDOV ZLWK �PRWLYDWLRQDO VXSSRUW� � � � � � � � � � � �

DURVH IURP RXU ILHOGZRUN� ,Q OLJKW RI RXU VHFRQG UHVHDUFK TXHVWLRQ� ZH ZDQWHG WR LQYHVWLJDWH� � � � � � � � � � � � � � �

KRZ WKLV VXSSRUW FDQ LQIOXHQFH LQGLYLGXDOV¶ XQOHDUQLQJ SURFHVV� +HUH� RXU ILQGLQJV VKRZHG WKH� � � � � � � � � � � � �

VWURQJ LQIOXHQFH �PDQDJHUV KDYH RQ WKHLU HPSOR\HHV¶ XQOHDUQLQJ� 7KLV LV LQ OLQH ZLWK WKH VWXG\� � � � � � � � � � � � � � �

E\ .ODPPHU� *ULVROG 	 *XHOGHQEHUJ ������� VWDWLQJ WKH QHHG IRU PDQDJHUV WR KHOS� � � � � � � � � � � � �

LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ DFWLYLWLHV� $GGLWLRQDOO\� 0DWVXR ������ HPSKDVL]HV WKH GLUHFW� � � � � � � � � � �

LQIOXHQFH RI PDQDJHUV¶ OHDUQLQJ DFWLYLWLHV RQ LQGLYLGXDOV¶ OHDUQLQJ RULHQWDWLRQ� ,Q WKLV UHJDUG�� � � � � � � � � � � �

ZH FRXOG LGHQWLI\ WKDW LQ PDWXUH KLHUDUFKLFDO RUJDQL]DWLRQV� OLNH %RVFK� WKH PDQ\ OHYHOV LQ� � � � � � � � � � � � � �

EHWZHHQ WRS PDQDJHPHQW DQG HPSOR\HHV LQFUHDVHV WKH GLIILFXOW\ IRU PDQDJHUV WR VXIILFLHQWO\� � � � � � � � � � � �

VXSSRUW�WKHLU�VXERUGLQDWHV��7KLV�ZDV�DOVR�KLJKOLJKWHG�E\�7RP��

�

(YHQ WKRXJK WRS PDQDJHPHQW LV FRPPXQLFDWLQJ VRPHWKLQJ ZLWKLQ D KXJH� � � � � � � � � �

RUJDQL]DWLRQ OLNH %RVFK� WKHQ WKHUH LV MXVW VXFK D ORQJ ZD\ IURP WRS PDQDJHPHQW� � � � � � � � � � � � � �

WR DOO WKH PLGGOH PDQDJHUV� )RU LW WR FKDQJH WKURXJKRXW WKH RUJDQL]DWLRQ� DOO WKH� � � � � � � � � � � � � �

ZD\ WR GLIIHUHQW VPDOO GHSDUWPHQWV LQ GLIIHUHQW FRXQWULHV� LW WDNHV D ORW� <RX UHDOO\� � � � � � � � � � � � � �

���



QHHG WR PDNH VXUH WKDW HYHU\ PDQDJHU LV RQ ERDUG ZLWK WKLV� DQG LW LV WRS SULRULW\�� � � � � � � � � � � � � � � � �

�7RP��

�

7KLV GHPRQVWUDWHV WKDW WKH KLHUDUFKLFDO OHYHOV EHWZHHQ WRS PDQDJHPHQW DQG HPSOR\HHV� DV� � � � � � � � � � � �

ZHOO DV WKH SK\VLFDO GLVWDQFH EHWZHHQ GHSDUWPHQWV DQG ORFDWLRQV� PDNH LW KDUGHU WR JHW D� � � � � � � � � � � � � � �

PHVVDJH DFURVV� ,Q WKDW VHQVH� LQ D PDWXUH KLHUDUFKLFDO RUJDQL]DWLRQ� WKH VROH HQJDJHPHQW RI� � � � � � � � � � � � � �

WKH WRS PDQDJHPHQW LQ D FKDQJH SURFHVV LV QRW HQRXJK� ,W KDV EHFRPH DSSDUHQW WKDW RXU� � � � � � � � � � � � � � � �

LQWHUYLHZHHV VHH WKH VWURQJ QHHG WKDW PDQDJHUV IURP DOO OHYHOV DFW DV DPEDVVDGRUV IRU WKH� � � � � � � � � � � � � � �

FKDQJH DQG WKXV HQFRXUDJH LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ� ,Q WKLV VHQVH� WKH PRVW LQIOXHQWLDO� � � � � � � � � � � � � �

DFWRUV�VHHPHG�WR�EH�WRS�PDQDJHPHQW�DQG�HPSOR\HHV¶�FORVHVW�PDQDJHUV��

�

)LUVW� RXU LQWHUYLHZHHV XQGHUSLQQHG WKH LPSRUWDQFH RI WKH �WRS PDQDJHPHQW WR DFWLYHO\ HQJDJH� � � � � � � � � � � � �

ZLWK�WKH�FKDQJH��7KLV�ZDV�H[SUHVVHG�E\��

�

, DOZD\V VD\ WRQH IURP WKH WRS PDWWHUV� ,I WKH\ VHW WKH FRUUHFW WRQH� LW PDNHV� � � � � � � � � � � � � � � �

HYHU\WKLQJ HDVLHU� :KDW LV OHDGHUVKLS" ,W LV DERXW VHWWLQJ DQ H[DPSOH� $QG ZH VHH� � � � � � � � � � � � � �

LW IURP WKH ERDUG RI PDQDJHPHQW HVSHFLDOO\� WKDW¶V ZK\ , VD\ WRQH IURP WKH WRS�� � � � � � � � � � � � � � �

:H KDYH RXU &(2� ZKR DOZD\V WDONV DERXW UHVSHFWIXO OLIH DQG UHVSHFWIXO QDWXUH�� � � � � � � � � � � � �

7KDW ZKHQ ZH SURGXFH VRPHWKLQJ� LW KDV WR EH ZLWK WKH PRVW UHVSHFW IRU QDWXUDO� � � � � � � � � � � � � � �

UHVRXUFHV�DQG�KXPDQ�YLEHV�HWF��$QG�,�GR�KDYH�D�ORW�RI�UHVSHFW�IRU�WKDW���%RE��

�

7KLV VWDWHPHQW XQGHUOLQHV WKDW D VXFFHVVIXO FKDQJH SURFHVV UHTXLUHV WKH WRS PDQDJHPHQW WR� � � � � � � � � � � � �

DFWLYHO\ HQJDJH LQ LW� ,Q WKH FDVH RI %RVFK� WKH WRS PDQDJHPHQW UHIHUV WR WKH KLJKHVW� � � � � � � � � � � � � � � �

PDQDJHPHQW OHYHO DW WKH KHDGTXDUWHU LQ *HUPDQ\� ,QGLYLGXDOV RIWHQ ORRN XS WR WKH WRS� � � � � � � � � � � � � �

PDQDJHPHQW DQG VHH WKHP DV UROH PRGHOV ZLWKLQ WKH RUJDQL]DWLRQ� +HQFH� VHWWLQJ DQ H[DPSOH� � � � � � � � � � � � � �

WKDW LQGLYLGXDOV FDQ IROORZ LV D FUXFLDO DVSHFW RI HQVXULQJ D VPRRWK SURFHVV RI LQGLYLGXDO� � � � � � � � � � � � � � �

XQOHDUQLQJ� ,Q WKH FDVH RI %RVFK� WKH WRS PDQDJHPHQW PXVW OLYH WKH FODLPHG µOHDUQLQJ¶ YDOXHV� � � � � � � � � � � � � � �

WKHPVHOYHV IRU WKHVH WR EH HPEHGGHG WKURXJKRXW WKH RUJDQL]DWLRQ �:H $UH %RVFK� ������� � � � � � � � � � � � �

0RUHRYHU� WKH VR�FDOOHG µWRQH IURP WKH WRS¶ FDQ VWURQJO\ LQIOXHQFH LQGLYLGXDOV DQG WKHLU� � � � � � � � � � � � �

H[SHULHQFH�RI�WKH�XQOHDUQLQJ�SURFHVV��

�

���



6HFRQG� EHVLGHV WKH VXSSRUW RI WKH WRS PDQDJHPHQW� WKH VXSSRUW RI LQGLYLGXDOV¶ �FORVHVW� � � � � � � � � � � � �

PDQDJHUV ��ZDV�IRXQG�WR�EH�RI�XWPRVW�LPSRUWDQFH��7KLV�ZDV�KLJKOLJKWHG�WKURXJK��

�

%XW IRU LW WR UHDOO\ EHFRPH D SDUW RI P\ RUJDQL]DWLRQDO URXWLQH� WKHQ , QHHG P\� � � � � � � � � � � � � � � �

FORVHVW PDQDJHU WR UHDOO\ HPSKDVL]H WKDW WKLV LV VRPHWKLQJ WKDW , VKRXOG UHDOO\� � � � � � � � � � � � �

SULRULWL]H EHFDXVH RWKHUZLVH� , DP DIUDLG WR� \RX NQRZ� 0\ PDQDJHU VKRXOG� � � � � � � � � � � �

SURPRWH WKDW ³WKLV ZLOO EH EHWWHU DQG \RX JRW WR SXW LQ WKH HIIRUW´� 2WKHUZLVH� LW� � � � � � � � � � � � � � � �

ZLOO�QHYHU�EH�D�VXFFHVV���5RVH��

�

0\ PDQDJHU KDV WR SURPRWH LW DQG HPSKDVL]H LW DQG DFWXDOO\ VHOO LW� 3HUKDSV DOVR� � � � � � � � � � � � � � �

EH UHDOLVWLF DQG VD\� ³ZH DOVR NQRZ WKDW WKLV ZLOO WDNH VRPH WLPH� ZH XQGHUVWDQG� � � � � � � � � � � � � � �

DV PDQDJHUV� WKDW ZLWKLQ WKDW SHULRG RI WLPH� SHUKDSV VRPH RWKHU WDVNV ZLOO VXIIHU� � � � � � � � � � � � � �

D�ELW��EXW�LW�ZLOO�EH�ZRUWK�LW´���6DQQH��

�

7KHVH VWDWHPHQWV GHPRQVWUDWH WKDW LQGLYLGXDOV QHHG WKH VXSSRUW RI WKHLU FORVHVW PDQDJHU WR� � � � � � � � � � � � �

GLVFDUG WKHLU ROG URXWLQH DQG HQJDJH LQ WKHLU XQOHDUQLQJ SURFHVV� 7KH LQGLYLGXDOV QHHG WR IHHO� � � � � � � � � � � � � � �

WKDW GLVFDUGLQJ WKHLU ROG ZD\ RI ZRUNLQJ LV DFFHSWHG DQG HQFRXUDJHG� 7KLV HPSKDVL]HV WKH� � � � � � � � � � � � � �

LPSRUWDQFH RI WKH FORVHVW PDQDJHUV WR EH RQERDUG DQG WR DFWLYHO\ VXSSRUW WKHLU HPSOR\HHV� � � � � � � � � � � � � �

ZLWK�WKHLU�XQOHDUQLQJ�DFWLYLWLHV��

�

,Q JHQHUDO� RXU HPSLULFDO GDWD VKRZHG WKUHH ZD\V WKURXJK ZKLFK PDQDJHPHQW FDQ LQIOXHQFH� � � � � � � � � � � � �

LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ SURFHVV� )LUVW� WKH QHFHVVLW\ RI FUHDWLQJ D �VKDUHG XQGHUVWDQGLQJ� � � � � � � � � � � � �

ZDV�UDLVHG�E\�VHYHUDO�LQWHUYLHZHHV��)RU�H[DPSOH���

�

6R ZH QHHG WR XQGHUVWDQG WKDW LI WKHVH JX\V DUH VLWWLQJ WRJHWKHU LQ *HUPDQ\ >+4@�� � � � � � � � � � � � � � �

WKH\ DUH QRW MXVW GRLQJ VRPHWKLQJ RXW RI WKH EOXH EHFDXVH WKH\ WKLQN LW FRXOG EH IXQ� � � � � � � � � � � � � � � � �

WR PDNH� WKH\ DUH GRLQJ LW EHFDXVH WKHUH DUH VRPH UHOHYDQW OHJLVODWLRQV FRPLQJ� � � � � � � � � � � � �

IURP�SDUOLDPHQWV�DOO�RYHU�WKH�ZRUOG���%RE��

�

+HUH� %RE GHPRQVWUDWHG WKDW H[WHUQDOO\ LPSRVHG FKDQJHV� OLNH WKH V\VWHP FKDQJH� DUH QRW� � � � � � � � � � � � �

DXWRPDWLFDOO\ DFFRPSDQLHG E\ D FRPPRQ VHQVH RI XUJHQF\ EXW UHTXLUH WKH DFWLYH FUHDWLRQ RI D� � � � � � � � � � � � � � �

VKDUHG XQGHUVWDQGLQJ� ,Q OLQH ZLWK WKH WKHRU\� WKLV VKRZV WKH UHOHYDQFH RI D VKDUHG� � � � � � � � � � � � � �

���



XQGHUVWDQGLQJ DQG VHQVH RI XUJHQF\ WR HQVXUH WKDW LQGLYLGXDOV DUH RSHQ WR XQOHDUQLQJ DQG WKXV� � � � � � � � � � � � � � �

WR FKDQJH �.ODPPHU� *ULVROG 	 *XHOGHQEHUJ� ����� 1LFHO\ 	 *KD]DOL� ������ ,Q WKLV FRQWH[W�� � � � � � � � � � � � � �

PRVW LQWHUHVWLQJ ZDV WKH IDFW WKDW WKLV PRWLYDWLRQDO VXSSRUW LV HVSHFLDOO\ LPSRUWDQW ZKHQ� � � � � � � � � � � � �

FKDQJHV DUH H[WHUQDOO\ LQLWLDWHG E\ WKH RUJDQL]DWLRQ DQG WKH QHZ URXWLQHV LPSRVHG RQ� � � � � � � � � � � � �

LQGLYLGXDOV� 7KHVH FKDQJHV UHSUHVHQW D FKDOOHQJH IRU LQGLYLGXDOV DQG WKXV D FULWLFDO IDFWRU IRU� � � � � � � � � � � � � �

WKHLU XQOHDUQLQJ DFWLYLWLHV� ,Q WKLV VHQVH� LW LV RI XWPRVW LPSRUWDQFH WKDW RUJDQL]DWLRQV DFWLYHO\� � � � � � � � � � � � � �

SURPRWH D VKDUHG XQGHUVWDQGLQJ RI ZK\ WKH FKDQJH LV QHHGHG DQG WKHUHIRUH FUHDWH D FRPPRQ� � � � � � � � � � � � � � �

VHQVH�RI�XUJHQF\���

�

6HFRQG� LQ DGGLWLRQ WR WKH FUHDWLRQ RI D VKDUHG XQGHUVWDQGLQJ� RXU ILHOGZRUN UHYHDOHG WKDW� � � � � � � � � � � � � �

LQGLYLGXDOV¶ �LQYROYHPHQW LQ D FKDQJH SURFHVV LV DQ HVVHQWLDO IDFWRU WR SURPRWH WKH FKDQJH DQG� � � � � � � � � � � � � � �

WKXV�HQFRXUDJH�LQGLYLGXDO�XQOHDUQLQJ��7KLV�ZDV�HPSKDVL]HG�E\�-RKQ�DQG�$OLFH��

�

>7KH LQYROYHPHQW LQ WKH SURFHVV ZDV@ TXLWH ZHOO� , WKLQN� ZH ZHUH LQYROYHG LQ WKLV� � � � � � � � � � � � � � �

FKDQJH IRU PRUH WKDQ D \HDU EHIRUH LW ZDV DFWXDOO\ LPSOHPHQWHG� :LWK WUDLQLQJ�� � � � � � � � � � � � �

ZLWK LQIRUPDWLRQ� ZLWK PRQWKO\ 6N\SH FDOOV H[SODLQLQJ KRZ ZHOO LW ZHQW ZLWK WKH� � � � � � � � � � � � �

LPSOHPHQWDWLRQ RI WKH V\VWHP� :H ZHUH DEOH WR FRPH ZLWK LQSXWV� DQG WKH\ ZHUH� � � � � � � � � � � � � �

WDNLQJ WKHP VHULRXVO\� LW VHHPV� DQG WKH\ DGMXVWHG WKLQJV DFFRUGLQJO\ LI WKHUH ZDV� � � � � � � � � � � � �

DQ\WKLQJ ZH UHDOL]HG WKDW ZDV QRW ZRUNLQJ ZLWK WKH QHZ RQH� $ KXJH� � � � � � � � � � � � �

LPSOHPHQWDWLRQ�SKDVH�EHIRUH�LW�EHFDPH�YDOLG���-RKQ��

�

$QG LQ RUGHU WR HOLPLQDWH LW >SRVVLEOH UHVLVWDQFH@� WKH\ ZHUH WU\LQJ WR LQYROYH� � � � � � � � � � � � �

HYHU\RQH DV PXFK DV SRVVLEOH LQ WKH GHFLVLRQ PDNLQJ SURFHVV� 7KH\ ZHUH WDONLQJ� � � � � � � � � � � � �

WR HYHU\ GHSDUWPHQW DIIHFWHG� DQG DVNLQJ ³ZKDW GR \RX WKLQN LV WKH EHVW ZD\ WR� � � � � � � � � � � � � � �

GR´� 6R� WKH\ ZHUH NLQG RI WU\LQJ WR PDNH XV IHHO DV LI ZH ZHUH WKH PDLQ SDUW RI WKH� � � � � � � � � � � � � � � � � � � �

GHFLVLRQ�PDNLQJ�SURFHVV���$OLFH��

�

%RWK -RKQ DQG $OLFH HPSKDVL]HG KRZ DFWLYHO\ WKH\ KDYH EHHQ LQYROYHG LQ WKH SURFHVV RI� � � � � � � � � � � � � � �

FKDQJLQJ WKH ,7 V\VWHP� 7KH PDQDJHPHQW QRW RQO\ SURYLGHG WUDLQLQJ DQG LQIRUPDWLRQ IRU D� � � � � � � � � � � � � �

ORQJ WLPH EHIRUH WKH V\VWHP ZDV DFWXDOO\ LPSOHPHQWHG� EXW WKH\ DOVR WRRN LQGLYLGXDOV¶ LQSXW� � � � � � � � � � � � � �

VHULRXVO\ DQG WKXV HQDEOHG WKHP WR WDNH DQ DFWLYH SDUW LQ WKH SURFHVV� +HUH� $OLFH� � � � � � � � � � � � � � �

DFNQRZOHGJHG WKDW WKLV LV FUXFLDO LQ RUGHU WR PLQLPL]H LQGLYLGXDO UHVLVWDQFH DQG WKXV FUHDWH� � � � � � � � � � � � � �

���



FRPPLWPHQW WR WKH FKDQJH� 7KLV ZLOO� LQ WKH HQG� DOVR OHDG WR LQGLYLGXDOV EHLQJ PRUH RSHQ WR� � � � � � � � � � � � � � � � �

XQOHDUQ DQG FKDQJH� +HQFH� RXU ILQGLQJV FRUUHVSRQG WR WKH FKDQJH OLWHUDWXUH LQ WKH VHQVH WKDW� � � � � � � � � � � � � � �

LQYROYLQJ LQGLYLGXDOV LQ WKH SURFHVV FDQ EH RI JUHDW EHQHILW WR LQFUHDVH LQGLYLGXDOV �HQJDJHPHQW� � � � � � � � � � � � � �

�3DOPHU� 'XQIRUG 	 %XFKDQDQ� ������ ,Q RWKHU ZRUGV� LQYROYHG LQGLYLGXDOV KDYH WKH IHHOLQJ� � � � � � � � � � � � �

WKDW WKH\ DUH D YDOXDEOH SDUW RI WKH FKDQJH SURFHVV DQG WKDW WKH FKDQJH LV VWURQJO\ GULYHQ E\� � � � � � � � � � � � � � � � � �

WKHPVHOYHV� 7KLV UHLQIRUFHV WKHLU IHHOLQJ WKDW GLVFDUGLQJ WKHLU ROG URXWLQHV� XQOHDUQLQJ WKHLU� � � � � � � � � � � �

SUHYLRXV ZD\ RI ZRUNLQJ� DQG OHDUQLQJ WR ZRUN ZLWK WKH QHZ V\VWHP LV PRVWO\ LQLWLDWHG E\� � � � � � � � � � � � � � � �

WKHPVHOYHV��ZKLFK�DFFRUGLQJ�WR�RXU�ILQGLQJV��LQFUHDVHV�WKHLU�HQJDJHPHQW�DQG�RSHQQHVV��

�

7KLUG� DFFRUGLQJ WR %HFNHU ������� LQGLYLGXDOV QHHG WR VHH �FOHDU EHQHILWV IRU WKHPVHOYHV WR EH� � � � � � � � � � � � � � �

ZLOOLQJ WR LQYHVW HIIRUWV LQ WKHLU XQOHDUQLQJ DFWLYLWLHV� 7KLV DJDLQ XQGHUOLQHV WKH LPSRUWDQFH RI� � � � � � � � � � � � � �

IRFXVLQJ RQ WKH LQGLYLGXDO ZKHQ LPSOHPHQWLQJ FKDQJH� 7KLV IDFWRU DOVR HPHUJHG IURP RXU� � � � � � � � � � � � �

HPSLULFDO�UHVHDUFK��ZKLFK�ZDV�H[SUHVVHG�E\�7RP�DQG�-RKQ��

�

7KDW LV D KXJH SDUW RI D VXFFHVVIXO LPSOHPHQWDWLRQ WKDW \RX KDYH WR PDNH VXUH WKDW� � � � � � � � � � � � � � � �

WKH HPSOR\HHV IHHO FHUWDLQ WKDW WKH RXWSXW ZLOO EH JUHDW IRU WKHP� ,I WKH\ GRQ¶W IHHO� � � � � � � � � � � � � � � �

WKDW WKH\ GRQ¶W ZDQW WR VSHQG WKH WLPH� WKHQ WKH XQFHUWDLQW\ WDNHV XS WRR PXFK�� � � � � � � � � � � � � � �

�7RP��

�

:LWK RQH SDUW RI WKH V\VWHP� , XQGHUVWDQG ZK\ WKH\ DUH FKDQJLQJ LW� , FDQ VHH FOHDU� � � � � � � � � � � � � � � � �

EHQHILWV� LW PDNHV VHQVH� ZH KDYH EHHQ LQYROYHG� ZH KDG DQ H\H RQ WKH SURMHFWV�� � � � � � � � � � � � � � �

:LWK WKH RWKHU SDUW� , GRQ¶W XQGHUVWDQG ZK\� LW PDNHV WKLQJV VORZHU� DQG , DP QRW� � � � � � � � � � � � � � � �

EHLQJ�WROG�ZK\�ZH�QHHG�WR�GR�WKLV��EXW�ZH�MXVW�QHHG�WR�GR�LW���-RKQ��

�

$V 7RP DQG -RKQ SRLQWHG RXW� WKH EHQHILWV RI D FKDQJH QHHG WR EH VXIILFLHQWO\ SURPRWHG WR� � � � � � � � � � � � � � � � �

VXFFHVVIXOO\ LPSOHPHQW D FKDQJH� 7KLV HQDEOHV LQGLYLGXDOV WR XQGHUVWDQG ZK\ FKDQJH LV� � � � � � � � � � � �

QHHGHG� ,Q RWKHU ZRUGV� WKH QHFHVVLW\ WR VHH WKH FOHDU EHQHILWV RI XQOHDUQLQJ WKHLU SUHYLRXV ZD\� � � � � � � � � � � � � � � �

RI ZRUNLQJ DQG FKDQJLQJ WR WKH QHZ SURFHVV PXVW EH YLVLEOH WR WKH LQGLYLGXDO� +HUH� RXU� � � � � � � � � � � � � � � �

LQWHUYLHZHHV GLG QRW HPSKDVL]H WKH QHHG WR FRPPXQLFDWH D UHDOLVWLF LPDJH RI WKH FKDQJH DV� � � � � � � � � � � � � � �

WKH FKDQJH OLWHUDWXUH VXJJHVWV �6FKQHLGHU 	 *ROGZDVVHU� ������ ,Q FRQWUDVW� RXU UHVXOWV VKRZ D� � � � � � � � � � � � � �

FOHDU WHQGHQF\ WKDW WKH IRFXV LV QRW RQ FRPPXQLFDWLQJ FKDOOHQJHV� EXW RQ KRZ WKH FKDQJH� � � � � � � � � � � � � � �

EHQHILWV WKH LQGLYLGXDO� $FFRUGLQJ WR %HFNHU ������� LQ WKH HQG� WKLV ZLOO HQFRXUDJH� � � � � � � � � � � � �

���



LQGLYLGXDOV WR HQJDJH LQ WKHLU XQOHDUQLQJ� +HUH� RXU UHVXOWV FRXOG LPSO\ WKDW LQGLYLGXDOV DUH� � � � � � � � � � � � � �

ZHOO DZDUH RI WKH FKDOOHQJHV ZLWKLQ D FKDQJH SURFHVV DQG WKDW WKHUHIRUH WKH SURPRWLRQ RI DQ� � � � � � � � � � � � � � � �

RSWLPL]HG�YLVLRQ�RI�WKH�IXWXUH�LV�QHHGHG�WR�VXSSRUW�LQGLYLGXDOV�LQ�WKHLU�XQOHDUQLQJ�DFWLYLWLHV���

�

0RUHRYHU� -RKQ DOVR VWDWHG WKDW KH GLG QRW XQGHUVWDQG ZK\ FHUWDLQ SDUWV RI WKH V\VWHP KDYH� � � � � � � � � � � � � � � �

EHHQ FKDQJHG� (YHQ WKRXJK� LQ WKLV FDVH� WKLV ODFN RI XQGHUVWDQGLQJ GLG QRW KDYH DQ LPPHGLDWH� � � � � � � � � � � � � � � �

HIIHFW� LW PLJKW VWLOO KDYH KLQGHUHG -RKQ LQ KLV XQOHDUQLQJ� +HQFH� WKLV FRXOG VHYHUHO\ LPSDFW� � � � � � � � � � � � � � �

KLV XQOHDUQLQJ SURFHVV� DV ZHOO DV WKH RYHUDOO FKDQJH SURFHVV� ,Q WKLV UHVSHFW� ZH FDQ FRQFOXGH� � � � � � � � � � � � � � � �

WKDW FKDQJHV WKDW LQYROYH FOHDU EHQHILWV IRU LQGLYLGXDOV LQFUHDVH WKHLU RSHQQHVV WR XQOHDUQ� $W� � � � � � � � � � � � � �

WKH VDPH WLPH� WKLV VWUHQJWKHQV WKH FKDOOHQJH IRU FKDQJHV WKDW DUH QHFHVVDU\ EXW PDNH WKH� � � � � � � � � � � � � � �

ZRUNLQJ OLIH RI LQGLYLGXDOV KDUGHU� ,Q WKLV FDVH� WKH FUHDWLRQ RI D VKDUHG XQGHUVWDQGLQJ LV HYHQ� � � � � � � � � � � � � � � �

PRUH LPSRUWDQW WR HQFRXUDJH LQGLYLGXDOV WR LQYHVW HIIRUWV LQ WKHLU XQOHDUQLQJ DFWLYLWLHV� ,Q� � � � � � � � � � � � �

RWKHU�ZRUGV��LW�LV�FUXFLDO�WR�HQJDJH�LQGLYLGXDOV�LQ�WKH�FKDQJH�SURFHVV���

��� ,QGLYLGXDOV�QHHG�³WR�IHHO�DW�KRPH´�WR�XQOHDUQ�

$GGLQJ WR RXU SUHYLRXV FKDSWHU DERXW KRZ PRWLYDWLRQDO VXSSRUW FDQ KHOS LQGLYLGXDOV LQ WKHLU� � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVVHV� UHVHDUFKHUV DOVR UHFRJQL]H WKDW DQ RUJDQL]DWLRQDO �FXOWXUH KDV D� � � � � � � � � � �

VXEVWDQWLDO LPSDFW RQ LQGLYLGXDOV¶ DQG WKHLU XQOHDUQLQJ �+LVORS� %RVXD 	 +HOPV� ����� 1LFHO\� � � � � � � � � � � � �

	 *KD]DOL� ����� 6LQNXOD� %DNHU 	 1RRUGHZLHU� ������ ,Q OLQH ZLWK RXU VHFRQG UHVHDUFK� � � � � � � � � � � � � �

TXHVWLRQ� WKH RUJDQL]DWLRQDO �FRQWH[W �LQ ZKLFK LQGLYLGXDOV DUH VLWXDWHG FDPH WR OLJKW DV D� � � � � � � � � � � � � �

VLJQLILFDQW IDFWRU UHJDUGLQJ LQGLYLGXDO XQOHDUQLQJ� 7KLV ZDV SDUWLFXODUO\ LQWHUHVWLQJ IRU RXU� � � � � � � � � � �

VWXG\� DV %RVFK FODLPV WR EH D µOHDUQLQJ RUJDQL]DWLRQ¶ WKDW DFWLYHO\ SURPRWHV OHDUQLQJ DQG� � � � � � � � � � � � � �

GHYHORSPHQW WKURXJKRXW WKH RUJDQL]DWLRQ �:H $UH %RVFK� ������ 7KLV ZRXOG LPSO\ WKDW WKH� � � � � � � � � � � � �

DFFRPSDQLHG FXOWXUH VXSSRUWV OHDUQLQJ DQG WKXV SURYLGHV D ULFK FRQWH[W IRU LQGLYLGXDOV WR� � � � � � � � � � � � �

XQOHDUQ��UHOHDUQ��DQG�OHDUQ��

�

:KHQ DVNLQJ RXU LQWHUYLHZHHV DERXW WKH FXOWXUH DW %RVFK� WKH UHOHYDQFH RI FXOWXUDO DVSHFWV IRU� � � � � � � � � � � � � � �

WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV ZDV KLJKOLJKWHG E\ RQH RI RXU LQWHUYLHZHHV XQGHUOLQLQJ WKH� � � � � � � � � � � � �

FORVH�OLQN�EHWZHHQ� �URXWLQHV ��DQG� �FXOWXUH���

���



�

, WKLQN URXWLQHV DUH YHU\ PXFK OLQNHG WR WKH FXOWXUH� /RRNLQJ EDFN WR ZKHQ , ILUVW� � � � � � � � � � � � � � � �

VWDUWHG� DQG ZKHQHYHU \RX DUH VWDUWLQJ D QHZ MRE� D ELJ SDUW RI LW LV UHDOO\ WR JHW� � � � � � � � � � � � � � � � � �

LQWR WKH FXOWXUH� WR OHDUQ WKH QRUPV DQG YDOXHV� (LWKHU \RX DUH D SHUIHFW PDWFK� RU� � � � � � � � � � � � � � � �

\RX WU\ WR DGDSW� RU \RX JR VRPHZKHUH HOVH� %XW RI FRXUVH WKDW� LQ D YHU\ KXJH� � � � � � � � � � � � � � � � �

ZD\��DIIHFWV�WKH�URXWLQHV�ZLWKLQ�WKH�RUJDQL]DWLRQ���-RKQ��

�

,Q RWKHU ZRUGV� WU\LQJ WR ILW LQWR D FXOWXUH DQG WKXV DGDSWLQJ WR WKH YDOXHV DQG QRUPV ZLWKLQ DQ� � � � � � � � � � � � � � � � � � �

RUJDQL]DWLRQ KDV D VXEVWDQWLDO LPSDFW RQ LQGLYLGXDOV� $V -RKQ SRLQWHG RXW� WKH IDFW WKDW FXOWXUH� � � � � � � � � � � � � � �

KDV D VWURQJ LQIOXHQFH RQ LQGLYLGXDOV DIIHFWV WKH URXWLQHV RI LQGLYLGXDOV DV ZHOO� 7KLV FORVH� � � � � � � � � � � � � � �

FRQQHFWLRQ LV FRQVWLWXWHG E\ WKH LQWHUSOD\ EHWZHHQ LQGLYLGXDOV¶ EHKDYLRU DQG RUJDQL]DWLRQDO� � � � � � � � � � �

URXWLQHV� +HQFH� WKLV XQGHUOLQHV WKDW D VXSSRUWLYH FXOWXUH LV UHTXLUHG IRU WKH LQGLYLGXDO� � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV WR WDNH SODFH� :KHQ WDONLQJ DERXW WKHVH FXOWXUDO HIIHFWV� UHVHDUFKHUV UHIHU� � � � � � � � � � � � �

WR WKH VR�FDOOHG µXQOHDUQLQJ FRQWH[W¶ �$NJ�Q HW DO�� ����� &HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	� � � � � � � � � � � �

-LPHQH]�-LPHQH]� ����� 5XL]� &DUR 	 &HJDUUD�1DYDUUR� ����� :DQJ� 4L 	 =KDR� ������ ,Q� � � � � � � � � � � � �

WKLV FRQWH[W� WKH UHIOHFWLRQ RI H[LVWLQJ URXWLQHV LV SURPRWHG� ROG URXWLQHV DUH GLVPDQWOHG� DQG� � � � � � � � � � � � � �

WKH SDWK WR QHZ URXWLQHV LV RSHQHG �5XL]� &DUR 	 &HJDUUD�1DYDUUR� ����� :HQVOH\ 	� � � � � � � � � � � � � �

1DYDUUR� ������ (YHQ WKRXJK %RVFK FODLPV WR SURPRWH D FRQWH[W RI OHDUQLQJ DQG FRQVHTXHQWO\� � � � � � � � � � � � � �

XQOHDUQLQJ ZKHQ ZH DVNHG RXU UHVSRQGHQWV IRU WKHLU RSLQLRQ RI WKH RUJDQL]DWLRQDO FXOWXUH�� � � � � � � � � � � � �

WKHLU SHUFHSWLRQV ZHUH GLYLGHG �:H $UH %RVFK� ������ 7KH\ HLWKHU FRQILUPHG WKH SRVLWLYH� � � � � � � � � � � � �

FXOWXUH�SURPRWHG�E\�WKH�RUJDQL]DWLRQ�RU�UHJDUGHG�WKH�FXOWXUH�DV�QHJDWLYH�DQG�REVWUXFWLYH��

�

6RPH�LQWHUYLHZHHV�H[SUHVVHG�WKHLU� �SRVLWLYH��SHUFHSWLRQ�RI�WKH�%RVFK�FXOWXUH��

�

, DP H[SHULHQFLQJ D FRPSDQ\ WKDW LV ZLOOLQJ WR JR YHU\ IDU LQ WUDQVSDUHQF\ DQG� � � � � � � � � � � � � � �

ZLOOLQJ WR JR YHU\ IDU LQ WUXVWLQJ WKH HPSOR\HHV WR PDNH WKH ULJKW GHFLVLRQV� $QG ,� � � � � � � � � � � � � � � �

DP D ELW VXUSULVHG EHFDXVH DOO P\ OLIH , ZDV WROG WKDW SULYDWH LQGXVWU\ ZDV MXVW� � � � � � � � � � � � � � � �

DERXW SHRSOH EHLQJ JUHHG\ DQG DERXW PRQH\ DQG VHOILVK SHRSOH HWF� DQG WKDW LV QRW� � � � � � � � � � � � � � �

P\ H[SHULHQFH LQ %RVFK� , DP H[SHULHQFLQJ D ORW RI JRRG SHRSOH ZLWK UHDOO\ ELJ� � � � � � � � � � � � � � �

KHDUWV�WU\LQJ�WR�PDNH�D�GLIIHUHQFH��,�DFWXDOO\�IHHO�YHU\�PXFK�DW�KRPH�KHUH���%RE��

�

���



7KXV� IRU VRPH� WKH FXOWXUH RI %RVFK LV YDOXHG EHFDXVH RI LWV IRFXV RQ WUDQVSDUHQF\ DQG WUXVW�� � � � � � � � � � � � � � � � �

,W VKRZV WKDW LQGLYLGXDOV IHHO D VWURQJ VHQVH RI FRPPXQLW\� ZKHUH WKH\ DOO VKDUH WKH VDPH� � � � � � � � � � � � � � � �

PLQGVHW WR ZRUN WRJHWKHU WR PDNH D GLIIHUHQFH LQ WKH ZRUOG� +HUH� %RE DOVR KLJKOLJKWHG WKDW KH� � � � � � � � � � � � � � � � �

IHHOV YHU\ PXFK µDW KRPH¶� 7KLV GHPRQVWUDWHV WKDW %RE FRPSDUHG KLV FRPIRUWDEOH� � � � � � � � � � � �

KRPH�HQYLURQPHQW�ZLWK�WKH�WUDQVSDUHQW�DQG�WUXVWZRUWK\�FXOWXUH�KH�SHUFHLYHV�DW�%RVFK��

�

,Q OLQH ZLWK WKLV SRVLWLYH SHUFHSWLRQ RI WKH FXOWXUH DW %RVFK� 6DQQH DJDLQ HPSKDVL]HG WKH� � � � � � � � � � � � � � �

SURYLVLRQ�RI�VXSSRUW���

�

,W >RUJDQL]DWLRQDO FXOWXUH@ GLG KHOS >WR FKDQJH P\ URXWLQHV@ EHFDXVH \RX HQMR\ D� � � � � � � � � � � � �

ORW RI VXSSRUW� 7KH WKLQJ LV DV ORQJ DV \RX FRPH XS ZLWK VRPHWKLQJ LQWHOOLJHQW DQG� � � � � � � � � � � � � � � �

VHQVLEOH��\RX�KDYH�DOO�WKH�VXSSRUW�LQ�WKH�ZRUOG���6DQQH��

�

+HUH� 6DQQH HPSKDVL]HG WKDW WKH �VXSSRUWLYH FXOWXUH �DW %RVFK KHOSV KHU WR XQOHDUQ DQG GLVFDUG� � � � � � � � � � � � � � �

ROG URXWLQHV� 7KLV FRUUHVSRQGV WR WKHRU\ LQ WKH VHQVH WKDW WKH FXOWXUH VHUYHV DV D VLJQLILFDQW� � � � � � � � � � � � � � � �

GULYHU IRU XQOHDUQLQJ �1LFHO\ 	 *KD]DOL� ������ 7KLV FXOWXUH HQFRXUDJHV LQGLYLGXDOV WR� � � � � � � � � � � �

FKDOOHQJH H[LVWLQJ URXWLQHV DQG WKXV HQDEOHV WKH RUJDQL]DWLRQ WR UHRULHQW LWV QRUPV� YDOXHV� DQG� � � � � � � � � � � � � �

EHKDYLRU DFFRUGLQJ WR WKH HQYLURQPHQW �&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	� � � � � � � �

-LPHQH]�-LPHQH]� ����� 6LQNXOD� ������ 3URPRWLQJ WKLV RSHQ�PLQGHGQHVV LQGXFHV WKH� � � � � � � � �

LQGLYLGXDO WR EH FULWLFDO RI SRVVLEOH PLVWDNHV DQG IDOVH DVVXPSWLRQV DQG� WKXV� HQKDQFHV� � � � � � � � � � � � �

XQOHDUQLQJ �$]PL� ������ 0RUHRYHU� WKLV FXOWXUH LV QRW RQO\ SUHVHQW ZKHQ LQGLYLGXDOV DFW� � � � � � � � � � � � �

FRUUHFWO\��EXW�DOVR�ZKHQ�LQGLYLGXDOV�SRVVLEO\�PDNH�PLVWDNHV��IRU�H[DPSOH��

�

$QG KHUH LV WKH EHVW SDUW� ,I \RX IXFN XS DQG LW KDSSHQV� WKHQ QRERG\ VFUHDPV DW� � � � � � � � � � � � � � � � �

\RX� 7KH\ DVN \RX� GLG \RX OHDUQ IURP LW" <RX VD\ \HV� DQG WKHQ \RX PRYH DORQJ�� � � � � � � � � � � � � � � � �

-XVW ZKHQ \RX PDNH D PLVWDNH GRHVQ¶W PHDQ \RX VKRXOG EH FUXFLILHG� /HDUQ DQG� � � � � � � � � � � � � �

JURZ���HYROYH���0LNH��

�

,Q RWKHU ZRUGV� WKH FXOWXUH DW %RVFK LV SHUFHLYHG DV D FXOWXUH ZLWK �WROHUDQFH IRU HUURUV �� ,Q WKLV� � � � � � � � � � � � � � � � � �

FXOWXUH� PLVWDNHV GR QRW OHDG WR EODPH EHLQJ SODFHG XSRQ LQGLYLGXDOV EXW UDWKHU WR OHDUQ IURP� � � � � � � � � � � � � � � �

PLVWDNHV DQG� WKXV� SHUVRQDO DQG RUJDQL]DWLRQDO JURZWK� 7KLV LV LQ OLQH ZLWK WKH WKHRUHWLFDO� � � � � � � � � � � � � �

SHUVSHFWLYH WKDW DQ HUURU�IRUJLYLQJ FXOWXUH SURYLGHV LQGLYLGXDOV ZLWK D VWURQJ IHHOLQJ RI� � � � � � � � � � � �

���



VHFXULW\ DQG WKHUHIRUH LQFUHDVHV WKHLU RSHQQHVV WR XQOHDUQ �&HJDUUD�1DYDUUR� (OGULGJH 	� � � � � � � � � � �

0DUWLQH]�0DUWLQH]� ����� .ODPPHU� *ULVROG 	 *XHOGHQEHUJ� ������ 7KLV XQGHUOLQHV WKH� � � � � � � � � �

FXOWXUH�RI�OHDUQLQJ�DQG�GHYHORSPHQW�WKDW�%RVFK�VWULYHV�WR�HPERG\��

�

,Q FRQWUDVW� VRPH RI RXU LQWHUYLHZHHV DOVR VKRZHG �QHJDWLYH SHUFHSWLRQV RI WKH RUJDQL]DWLRQ¶V� � � � � � � � � � � � �

FXOWXUH��)RU�LQVWDQFH��WKLV�ZDV�KLJKOLJKWHG�WKURXJK��

�

:KHQHYHU \RX KDYH WR LPSOHPHQW VRPHWKLQJ� LW LV YHU\ GLIILFXOW LQ D FRQVHUYDWLYH� � � � � � � � � � � � �

RUJDQL]DWLRQ OLNH %RVFK� ,W LV YHU\ FRQVHUYDWLYH EHFDXVH LW LV VWLOO UDWKHU IRFXVHG RQ� � � � � � � � � � � � � �

³\RX KDYH WR ZRUN WKHVH KRXUV� \RX KDYH WR GR WKLV DQG WKLV´� LW MXVW VKRZV WKRVH� � � � � � � � � � � � � � � � �

YHU\�EDVLF�WKLQJV�RI�³KRZ�GR�\RX�ZRUN´���$OLFH��

�

+HUH� %RVFK� DV D PDWXUH RUJDQL]DWLRQ� LV SHUFHLYHG DV D FRPSDQ\ KHDYLO\ FRQFHQWUDWLQJ RQ� � � � � � � � � � � � � �

KRZ LWV HPSOR\HHV GR WKHLU ZRUN� 7KLV SRLQWV RXW D SRWHQWLDO WHQGHQF\ WRZDUGV FRQWURO UDWKHU� � � � � � � � � � � � � � �

WKDQ�WUXVW��7KLV�VWDWHPHQW�LV�VXSSRUWHG�E\�WZR�RWKHU�LQWHUYLHZHHV��

�

, DOVR UHDOL]HG WKDW� IRU PH� %RVFK PD\ QRW EH WKH ULJKW FRPSDQ\ WR ZRUN IRU� 7KH\� � � � � � � � � � � � � � � � �

DUH ZD\ WRR VWUXFWXUHG DQG KLHUDUFKLFDO IRU PH� <RX JHW WKH LQVWUXFWLRQV DERXW� � � � � � � � � � � � �

ZKDW \RX VKRXOG GR� DQG WKDW¶V WKHQ ZKDW \RX KDYH WR GR� :KHQ \RX FRPH ZLWK� � � � � � � � � � � � � � � �

QHZ WKLQJV� WKH\ VD\ \RX KDYH WR GR LW µWKH %RVFK ZD\¶� 7KH\ DUH MXVW QRW IOH[LEOH�� � � � � � � � � � � � � � � � �

�-XOLD��

�

7KH FXOWXUH DW %RVFK� LQ P\ RSLQLRQ� LV QRW WKDW \RX KDYH D VD\ LQ VR PXFK�� � � � � � � � � � � � � � � � �

2YHUDOO�,�GR�WKLQN�WKDW�ZH�DUH�PHUHO\�EHLQJ�WROG�ZKDW�WR�GR���-RKQ��

�

7KHVH VWDWHPHQWV VKRZ WKDW WKH FXOWXUH DW %RVFK LV RIWHQ SHUFHLYHG DV YHU\ FRQVHUYDWLYH�� � � � � � � � � � � � � �

VWUXFWXUHG� DQG KLHUDUFKLFDO� +HUH� WKH LQGLYLGXDO LV PRUH OLNHO\ WR EH WKH UHFLSLHQW RI� � � � � � � � � � � � � �

LQVWUXFWLRQV WKDQ DQ LQGHSHQGHQW WKLQNHU� 7KLV FDQ KDYH D QHJDWLYH LQIOXHQFH RQ LQGLYLGXDOV� � � � � � � � � � � � �

DQG WKHLU XQOHDUQLQJ SURFHVV �&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]� ������ � � � � � � � �

5XL]��&DUR�	�&HJDUUD�1DYDUUR���������

�

���



&RQVLGHULQJ WKH SRVLWLYH DQG QHJDWLYH SHUFHSWLRQV RI WKH %RVFK FXOWXUH� RXU HPSLULFDO UHVHDUFK� � � � � � � � � � � � �

FRQILUPV WKH LPSRUWDQFH RI D VXSSRUWLYH FXOWXUH DQG DQ XQOHDUQLQJ FRQWH[W WR HQFRXUDJH� � � � � � � � � � � � �

LQGLYLGXDOV WR HQJDJH LQ WKHLU XQOHDUQLQJ� $Q XQOHDUQLQJ FRQWH[W VXSSRUWV XQOHDUQLQJ�� � � � � � � � � � �

UHOHDUQLQJ� DQG OHDUQLQJ E\ SURYLGLQJ WKH EDVLV WR IRVWHU WKH UHSODFHPHQW RI ROG NQRZOHGJH DQG� � � � � � � � � � � � � � �

WR GHYHORS QHZ NQRZOHGJH �&HJDUUD�1DYDUUR� 6iQFKH]�9LGDO 	 &HJDUUD�/HLYD� ������ � � � � � � � �

&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]� ������ &RQVHTXHQWO\� WKLV ZLOO� � � � � � � �

HQKDQFH D PDWXUH RUJDQL]DWLRQ¶V H[SORUDWLRQ DQG H[SORLWDWLRQ DFWLYLWLHV DQG WKXV LQFUHDVH LWV� � � � � � � � � � � �

IOH[LELOLW\ WR UHVSRQG WR WKH HYHU�FKDQJLQJ HQYLURQPHQW �&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	� � � � � � � � � �

-LPHQH]�-LPHQH]� ����� :DQJ� 4L 	 =KDR� ������ +RZHYHU� RXU ILQGLQJV DOVR VKRZ WKDW� � � � � � � � � � � � �

ZKHQ VWXG\LQJ WKH FXOWXUH RI DQ RUJDQL]DWLRQ� ZH FDQQRW VROHO\ ORRN DW LW IURP D PDFUR� � � � � � � � � � � � � � � �

SHUVSHFWLYH� 7KH GLIIHUHQW SHUFHSWLRQV RI RXU LQWHUYLHZHHV FOHDUO\ VKRZ KRZ LPSRUWDQW LW LV WR� � � � � � � � � � � � � �

WDNH WKH PLFUR SHUVSHFWLYH LQWR DFFRXQW ZKHQ H[DPLQLQJ WKH FXOWXUH DQG LWV LPSDFW RQ� � � � � � � � � � � � � �

LQGLYLGXDO�XQOHDUQLQJ���

�

,Q JHQHUDO� WKH SURYLVLRQ RI DQ XQOHDUQLQJ FRQWH[W DQG� WKHUHIRUH� D VXSSRUWLYH FXOWXUH ZLOO� � � � � � � � � � � � � �

HQDEOH %RVFK WR HPEUDFH FRQWLQXRXV OHDUQLQJ ZLWKLQ WKH RUJDQL]DWLRQ �5XSþLü� ������ +HQFH�� � � � � � � � � � � �

%RVFK ZRXOG EH DEOH WR EHFRPH D VR�FDOOHG µOHDUQLQJ RUJDQL]DWLRQ¶ DV WKH\ DOUHDG\ FODLP WR EH� � � � � � � � � � � � � � � �

�+LVORS� %RVXD 	 +HOPV� ������ 7KH SRVLWLYH EHQHILWV RI PXWXDO VXSSRUW DQG GLDORJXH� ZKLFK� � � � � � � � � � � � � �

LV SUHVHQW LQ D OHDUQLQJ RUJDQL]DWLRQ� DOVR HPHUJHG IURP RXU ILHOGZRUN �5XSþLü� ������ 7KLV� � � � � � � � � � � � � �

ZDV�H[SUHVVHG�E\�6DQQH��

�

,W DIIHFWV WKH ZD\ LQ ZKLFK , DP SDVVLQJ IRUZDUG� KDYLQJ FRQYHUVDWLRQV ZLWK P\� � � � � � � � � � � � � �

FROOHDJXHV� %HFDXVH ZKHQ , DP SRVLWLYHO\ DIIHFWHG E\ LW >WKH V\VWHP FKDQJH@� , WDON� � � � � � � � � � � � � �

WR WKHP� DQG , DIIHFW WKHP DQG VR RQ DQG VR RQ� 6R \HV� LW GRHV KDYH DQ HIIHFW�� � � � � � � � � � � � � � � � � � �

�6DQQH��

�

,Q WKLV FDVH� 6DQQH EHFDPH DQ µDPEDVVDGRU¶ RI WKH V\VWHP FKDQJH DQG LQVSLUHG RWKHUV WR VWDUW� � � � � � � � � � � � � � � �

XVLQJ LW DV ZHOO DQG WKHUHIRUH XQOHDUQ WKHLU SUHYLRXV ZD\ RI ZRUNLQJ� 7KLV XQGHUOLQHV WKH� � � � � � � � � � � � � � �

SRVLWLYH HIIHFW RI D �OHDUQLQJ RUJDQL]DWLRQ �RQ LQGLYLGXDOV FRQFHUQLQJ WKHLU XQOHDUQLQJ� � � � � � � � � � �

DFWLYLWLHV��

���



��� 5HIOHFWLQJ�RQ�RXU�ILQGLQJV�

,Q JHQHUDO� ZH IRXQG WKHUH WR EH QR FRQVHQVXV DURXQG RXU LQWHUYLHZHHV¶ XQGHUVWDQGLQJ RI WKH� � � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� +HUH� ZH GHWHUPLQHG D GLIIHUHQFH LQ H[SHULHQFH ZKHQ RXU LQWHUYLHZHHV� � � � � � � � � � � �

HLWKHU XQOHDUQHG �FRQVFLRXVO\ RU �XQFRQVFLRXVO\�� (YHQ WKRXJK WKH ,7 V\VWHP FKDQJH ZDV DQ� � � � � � � � � � � � �

H[WHUQDOO\ LPSRVHG LQLWLDWLYH� VRPH LQWHUYLHZHHV GLG QRW H[SHULHQFH D FRQVFLRXV XQOHDUQLQJ� � � � � � � � � � �

SURFHVV� 7KLV ILQGLQJ FRQWUDVWHG RXU LQLWLDO XQGHUVWDQGLQJ RI XQOHDUQLQJ DV �ZLSLQJ �� ZKHUH DQ� � � � � � � � � � � � �

LQWHQWLRQDO FKDQJH LQLWLDWLYH LV IROORZHG E\ D FRQVFLRXV XQOHDUQLQJ SURFHVV �5XVKPHU 	� � � � � � � � � � � �

'DYLHV� ������ +HQFH� WKLV GLYHUJHG IURP ZKDW ZH H[SHFWHG DQG� WKHUHIRUH� FUHDWHV D P\VWHU\� � � � � � � � � � � � � �

DURXQG WKH FRQFHSW RI LQGLYLGXDO XQOHDUQLQJ �$OYHVVRQ 	 6DQGEHUJ� ������ 0RUHRYHU� RXU� � � � � � � � � � � �

LQWHUYLHZHHV WDONHG DERXW WKH FRQFHSWV RI �XQOHDUQLQJ DQG �FKDQJH LQWHUFKDQJHDEO\� 7KLV� � � � � � � � � � �

UHYHDOHG WKH GLIILFXOW\ WR VHSDUDWH WKHVH WZR FRQFHSWV� DV ZHOO DV WR GHWHUPLQH ZKLFK FRQFHSW� � � � � � � � � � � � � � �

IROORZV WKH RWKHU� 7KLV IXUWKHU LQWHQVLILHG WKH P\VWHU\ DURXQG LQGLYLGXDO XQOHDUQLQJ� 6WLOO� WKH� � � � � � � � � � � � �

PDMRULW\ RI RXU LQWHUYLHZHHV UHFRJQL]HG WKH LPSRUWDQFH RI D SUHUHTXLVLWH WR FKDQJH� ZKHUH� � � � � � � � � � � � �

WKH\ QHHG WR GLVFDUG WKHLU SUHYLRXV ZD\ RI ZRUNLQJ� 7KHUHIRUH� WKHVH ILQGLQJV PDGH XV ORRN� � � � � � � � � � � � � � �

IRU�HOHPHQWV�WKDW�FRXOG�EHWWHU�VKDSH�WKLV� �SUHUHTXLVLWH���

�

2XU ILUVW HPSLULFDO ILQGLQJ� DQVZHULQJ RXU ILUVW UHVHDUFK TXHVWLRQ� VKRZHG WZR GLIIHUHQW IRUPV� � � � � � � � � � � � �

LQ ZKLFK RXU LQWHUYLHZHHV �H[SHULHQFHG WKH V\VWHP FKDQJH DQG KRZ WKLV DIIHFWHG WKHLU URXWLQHV�� � � � � � � � � � � � � �

3ULPDULO\� WKH LQLWLDO UHDFWLRQ IURP PRVW LQWHUYLHZHHV ZDV IRXQG WR EH �QHJDWLYH �� SRUWUD\LQJ� � � � � � � � � � � � �

IHHOLQJV RI IUXVWUDWLRQ� 7KLV ILQGLQJ KLJKOLJKWHG D FRQVLGHUDEOH GLVWLQFWLRQ IURP RXU UHVHDUFKHG� � � � � � � � � � � �

FKDQJH OLWHUDWXUH� ,Q FRQWUDVW WR WKH FODVVLFDO FKDQJH FXUYH E\ 6FKQHLGHU DQG *ROGZDVVHU� � � � � � � � � � � � �

������� RXU LQWHUYLHZHHV ZHUH LPPHGLDWHO\ SXVKHG LQWR WKH VR�FDOOHG µYDOOH\ RI GHVSDLU¶�� � � � � � � � � � � �

ZKHUH WKH\ UHDOL]HG WKDW WKLV FKDQJH FRXOG PHDQ SDLQ DQG ORVV IRU WKHP� <HW� IURP VRPH RI WKH� � � � � � � � � � � � � � � � � �

SRVLWLYH UHDFWLRQV� ZH IRXQG WKDW WKH V\VWHP FKDQJH DOVR DIIHFWHG VRPH LQGLYLGXDOV¶ URXWLQHV LQ� � � � � � � � � � � � � �

D SRVLWLYH VHQVH� 7KHVH UHDFWLRQV VKRZHG WKDW LQWHUYLHZHHV ZHUH PRUH ZLOOLQJ WR DGKHUH WR WKH� � � � � � � � � � � � � � �

QHZ V\VWHP ZKHQ LW PDGH WKHLU ZRUNLQJ OLIH HDVLHU� ,Q WKDW UHJDUG� LQGLYLGXDOV¶ RXWORRN� � � � � � � � � � � � � �

WRZDUGV WKH V\VWHP FKDQJH DSSHDUHG WR EH GHSHQGHQW RQ WKH ZD\ LW PLJKW KDYH DIIHFWHG WKHLU� � � � � � � � � � � � � � � �

URXWLQHV� ,Q UHWXUQ� WKLV ZDV IRXQG WR IRUP WKHLU UHDFWLRQV WRZDUGV WKH VSHFLILF FKDQJH SURFHVV� � � � � � � � � � � � � � �

DQG WKXV UHJXODWH WKHLU LQGLYLGXDO XQOHDUQLQJ H[SHULHQFHV� 7KLV DJDLQ VKRZHG WKDW DQ� � � � � � � � � � � �

���



LQGLYLGXDO¶V H[SHULHQFH KHDYLO\ GHSHQGV RQ WKH LQGLYLGXDO KLPVHOI� ZKLFK ZLOO IXUWKHU EH� � � � � � � � � � � �

HODERUDWHG�RQ�LQ�RXU�WKLUG�HPSLULFDO�ILQGLQJ��

�

6HFRQG� WKHUH DOVR DSSHDUHG WR EH D FOHDU GLIIHUHQFH LQ WKH XQOHDUQLQJ �H[SHULHQFH EHWZHHQ QHZ� � � � � � � � � � � � � � �

DQG ORQJ�VWDQGLQJ HPSOR\HHV� ,Q JHQHUDO� HPSOR\HHV ZKR ZRUNHG DW %RVFK IRU OHVV WKDQ WZR� � � � � � � � � � � � � �

\HDUV KDG D ORZHU QHHG WR XQOHDUQ� 7KLV ZDV LQ OLQH ZLWK RXU WKHRUHWLFDO SUH�XQGHUVWDQGLQJ WKDW� � � � � � � � � � � � � � � �

XQOHDUQLQJ LV VRPHWLPHV QRW QHHGHG ZKHQ OHDUQLQJ VRPHWKLQJ QHZ �6KDUPD 	 /HQND� ������� � � � � � � � � � � � �

)XUWKHUPRUH� WKHVH �QHZ HPSOR\HHV ZHUH IRXQG WR EH PRUH ZLOOLQJ DQG RSHQ WR FKDQJH WKHLU� � � � � � � � � � � � � � �

SUHYLRXV ZD\ RI ZRUNLQJ �IURP D GLIIHUHQW GHSDUWPHQW RU RUJDQL]DWLRQ�� &RQWUDULO\�� � � � � � � � � � �

ORQJ�VWDQGLQJ HPSOR\HHV ZHUH IRXQG WR EH OHVV ZLOOLQJ WR XQOHDUQ DQG DGDSW WR WKH QHZ� � � � � � � � � � � � � � �

V\VWHP� 7KH\ VLPSO\ KDYH PRUH URXWLQHV LQ SODFH� ZKLFK DUH DOVR PRUH GHHSO\ HPEHGGHG LQ� � � � � � � � � � � � � � �

WKH ZD\ WKH\ ZRUN� 7KLV GHHS DQFKRULQJ RI URXWLQHV PDNHV LW KDUGHU IRU ORQJ�VWDQGLQJ� � � � � � � � � � � � � �

HPSOR\HHV WR XQOHDUQ URXWLQHV FRPSDUHG WR QHZ HPSOR\HHV� 2YHUDOO� WKLV ILQGLQJ VKRZHG WKDW� � � � � � � � � � � � �

WKH HPSOR\PHQW OHQJWK RI RXU LQWHUYLHZHHV GHWHUPLQHG KRZ GHHSO\ HPEHGGHG WKHLU URXWLQHV� � � � � � � � � � � �

DUH DQG� WKXV� KRZ GLIILFXOW LW ZDV IRU WKHP WR XQOHDUQ WKHLU SUHYLRXV ZD\V RI ZRUNLQJ�� � � � � � � � � � � � � � � �

7KHUHIRUH� DJDLQ� HPSKDVL]LQJ WKH XQOHDUQLQJ SURFHVV WR EH D FKDOOHQJH IRU PDWXUH� � � � � � � � � � � �

RUJDQL]DWLRQV�DQG�WKHLU�HPSOR\HHV���

�

2XU WKLUG HPSLULFDO ILQGLQJ� DQVZHULQJ RXU VHFRQG UHVHDUFK TXHVWLRQ� GHPRQVWUDWHG WKUHH� � � � � � � � � � �

IDFWRUV WKDW FRXOG LQIOXHQFH �LQGLYLGXDOV¶ XQOHDUQLQJ SURFHVV� 7KH ILUVW IDFWRU ZH LGHQWLILHG� � � � � � � � � � � �

IURP RXU GDWD LV WKURXJK LQGLYLGXDOV¶ SHUVRQDOLW\�� ZKLFK HLWKHU QHJDWLYHO\ RU SRVLWLYHO\� � � � � � � � � � � �

LQIOXHQFHV WKHLU XQOHDUQLQJ� 7KLV ILQGLQJ LV LQ OLQH ZLWK RXU UHYLHZHG OLWHUDWXUH� ZKHUHLQ� � � � � � � � � � � � �

6LQNXOD ������ HPSKDVL]HV WKDW SHUVRQDO FKDUDFWHULVWLFV FDQ DIIHFW LQGLYLGXDOV¶ XQOHDUQLQJ� � � � � � � � � �

SURFHVV� ,Q RWKHU ZRUGV� VRPH LQGLYLGXDOV DUH PRUH ZLOOLQJ WR XQOHDUQ WKDQ RWKHUV� +HQFH�� � � � � � � � � � � � � �

KLULQJ VR�FDOOHG µFKDQJH DJHQWV¶� ZKR DOUHDG\ SRUWUD\ WKHVH FKDUDFWHULVWLFV IURP WKH VWDUW� LV� � � � � � � � � � � � �

KLJKO\ DGYDQWDJHRXV IRU PDWXUH RUJDQL]DWLRQV� 7KH VHFRQG IDFWRU WKDW LQIOXHQFHV LQGLYLGXDO� � � � � � � � � � �

XQOHDUQLQJ ZDV IRXQG WR EH WKURXJK LQGLYLGXDOV¶ �PLQGVHW�� :LWK UHJDUG WR WKLV QRWLRQ� RQH RI� � � � � � � � � � � � � � �

WKH ELJJHVW FKDOOHQJHV ZDV KLJKOLJKWHG WR EH FKDQJLQJ LQGLYLGXDOV¶ QHJDWLYH PLQGVHWV� )URP� � � � � � � � � � � �

RXU HPSLULFDO GDWD� RQO\ RQH LQWHUYLHZHH VHHPHG WR EH DEOH WR TXHVWLRQ KHU PLQGVHW�� � � � � � � � � � � � � �

&RQIRUPLQJ WR WKH XQOHDUQLQJ WKHRU\� E\ TXHVWLRQLQJ KHU VR�FDOOHG µPHQWDO PRGHOV¶� VKH ZDV� � � � � � � � � � � � �

DEOH WR EHWWHU GHDO ZLWK FKDQJHV �%RQFKHN� ����� 1LFHO\ 	 *KD]DOL� ����� 6LQNXOD� ������� � � � � � � � � � � � � �

7KLV FKDQJH RI PLQGVHW PDGH KHU PRUH RSHQ DQG ZLOOLQJ WR XQOHDUQ� 7KXV� EHLQJ �RSHQ�PLQGHG� � � � � � � � � � � � � � �

���



LV D QHFHVVDU\ PLQGVHW IRU LQGLYLGXDOV WR LQIOXHQFH WKHLU XQOHDUQLQJ SURFHVV LQ D SRVLWLYH ZD\�� � � � � � � � � � � � � � �

,Q WKDW VHQVH� WKH XQOHDUQLQJ SURFHVV LV PRUH DERXW FKDQJLQJ DQ LQGLYLGXDO¶V PLQGVHW� UDWKHU� � � � � � � � � � � � � �

WKDQ WKH DFWLRQ RI XQOHDUQLQJ WKH URXWLQH LWVHOI� 7KH WKLUG IDFWRU ZH IRXQG� LQIOXHQFLQJ� � � � � � � � � � � � � �

LQGLYLGXDOV¶ XQOHDUQLQJ SURFHVV� ZDV WKURXJK LQGLYLGXDOV¶ �NQRZOHGJH EDFNJURXQG �� 2Q WKH RQH� � � � � � � � � � �

KDQG� LQGLYLGXDOV ZLWKRXW D GLJLWDO EDFNJURXQG ZHUH KDYLQJ D KDUG WLPH UHFRJQL]LQJ D� � � � � � � � � � � � �

VR�FDOOHG µSUHFRQVFLRXV SDWWHUQ¶ ZLWK UHJDUGV WR WKH QHZ ,7 V\VWHP� ,Q OLJKW RI RXU UHVHDUFKHG� � � � � � � � � � � � � � �

OHDUQLQJ WKHRU\� ZH IRXQG WKLV WR EH UHODWHG WR WKH ILUVW OHDUQLQJ SURFHVV LQGLYLGXDOV JR� � � � � � � � � � � � � � �

WKURXJK� QDPHO\ µLQWXLWLQJ¶ �&URVVDQ� /DQH 	 :KLWH� ������ )RU WKHVH LQGLYLGXDOV� DQ ,7� � � � � � � � � � � � �

V\VWHP LV �QRW LQWXLWLYH �� ZKLFK PDGH LW KDUGHU IRU WKHP WR LQWHUSUHW WKH V\VWHP DQG LWV� � � � � � � � � � � � � � � �

DFFRPSDQ\LQJ URXWLQHV� $V D UHVXOW� WKHLU H[SHULHQFH ZDV DVVRFLDWHG ZLWK IHHOLQJV RI� � � � � � � � � � � �

XQFHUWDLQW\� ,Q WKLV UHJDUG� WKHVH LQGLYLGXDOV ZRXOG QHHG WR �FRQVFLRXVO\ IRFXV RQ WKHLU� � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� WR JLYH XS WKHLU SUHYLRXV URXWLQHV� DQG GHYHORS QHZ RQHV� 7KLV ILQGLQJ LV� � � � � � � � � � � � � � �

FRQILUPLQJ RXU LQLWLDO XQGHUVWDQGLQJ RI XQOHDUQLQJ DV �ZLSLQJ �� DV ZHOO DV �RUJDQL]DWLRQDO� � � � � � � � � � � �

XQOHDUQLQJ �'H +RODQ 	 3KLOOLSV� ����� 5XVKPHU 	 'DYLHV� ������ 2Q WKH RWKHU KDQG� DV RQH� � � � � � � � � � � � � � � �

RI RXU LQWHUYLHZHHV H[SODLQHG� ZKHQHYHU WKLV QHZ ,7 V\VWHP ZRXOG EH �LQWXLWLYH IRU VRPHRQH WR� � � � � � � � � � � � � � �

OHDUQ� WKH SURFHVV RI XQOHDUQLQJ LQGLYLGXDO URXWLQHV ZRXOG IHHO QDWXUDO DQG WKXV KDSSHQ� � � � � � � � � � � � �

XQFRQVFLRXVO\�� ,Q UHIHUHQFH WR RXU UHYLHZHG OLWHUDWXUH� WKLV ILQGLQJ FORVHO\ UHODWHV WR WKH W\SH� � � � � � � � � � � � � �

RI XQOHDUQLQJ DV �IDGLQJ �� DV ZHOO DV �RUJDQL]DWLRQDO IRUJHWWLQJ �'H +RODQ 	 3KLOOLSV� ������ � � � � � � � � � � � � �

5XVKPHU 	 'DYLHV� ������ +HQFH� WKLV FRQWUDVWHG RXU RULJLQDO XQGHUVWDQGLQJ WKDW XQOHDUQLQJ� � � � � � � � � � � �

URXWLQHV ZRXOG �DOZD\V EH D FRQVFLRXV SURFHVV ZKHQ LW IROORZV DQ LQWHQWLRQDO FKDQJH LQLWLDWLYH�� � � � � � � � � � � � � �

,Q OLJKW RI RXU UHVHDUFK ILQGLQJV� ZH FDQ VWDWH WKDW RQFH WKH OHDUQLQJ SURFHVV LV �LQWXLWLYH ��� � � � � � � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ KDSSHQV �XQFRQVFLRXVO\�� 7KHUHIRUH� WR VROYH WKH P\VWHU\ DURXQG� � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ� WKH IRFXV QHHGV WR EH RQ DQ LQGLYLGXDO¶V O�HDUQLQJ WKDW IROORZV LW� DQG� � � � � � � � � � � � � � �

ZKHWKHU�WKLV�OHDUQLQJ�ZLOO�EH�LQWXLWLYH�RU�QRW��

�

)RXUWK� DQVZHULQJ RXU VHFRQG UHVHDUFK TXHVWLRQ� ZKHQ IXUWKHU H[SORULQJ ZKDW �LQIOXHQFHV� � � � � � � � � � �

LQGLYLGXDO XQOHDUQLQJ RI URXWLQHV� WKH DVSHFW RI �PRWLYDWLRQDO �VXSSRUW DURVH IURP RXU ILQGLQJV�� � � � � � � � � � � � �

,Q WKLV UHJDUG� ZKHQ IRFXVLQJ RQ ZKDW NLQG RI VXSSRUW LQGLYLGXDOV QHHG WR XQOHDUQ WKHLU� � � � � � � � � � � � � � �

URXWLQHV� PRWLYDWLRQDO VXSSRUW IURP �PDQDJHPHQW �ZDV GHWHUPLQHG WR EH PRVW LQIOXHQWLDO LQ� � � � � � � � � � � �

SUDFWLFH� DV ZHOO DV PRVW GRPLQDQW LQ WKHRU\ �.ODPPHU� *ULVROG 	 *XHOGHQEHUJ� ������ ,Q D� � � � � � � � � � � � � � �

PDWXUH KLHUDUFKLFDO RUJDQL]DWLRQ OLNH %RVFK� RXU LQWHUYLHZHHV KLJKOLJKWHG WKH VWURQJ QHHG WKDW� � � � � � � � � � � �

PDQDJHUV IURP DOO OHYHOV QHHG WR DFW DV DPEDVVDGRUV IRU WKH V\VWHP FKDQJH� 7KLV ZLOO VKRZ� � � � � � � � � � � � � � � �

���



LQGLYLGXDOV WKH QHHG WR GLVFDUG WKHLU URXWLQHV� ZKLFK UHVSHFWLYHO\ HQFRXUDJHV WKHP LQ WKHLU� � � � � � � � � � � � �

XQOHDUQLQJ� (VSHFLDOO\ �WRS PDQDJHPHQW DQG WKH LQWHUYLHZHHV¶ �FORVHVW PDQDJHUV ZHUH� � � � � � � � � �

LGHQWLILHG DV WKH PRVW LQIOXHQWLDO DFWRUV� ,Q OLJKW RI WKLV ILQGLQJ� ZH LGHQWLILHG WKUHH ZD\V� � � � � � � � � � � � � � �

WKURXJK ZKLFK PDQDJHPHQW FDQ LQIOXHQFH LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ SURFHVV� +HUH� ZH� � � � � � � � � � � �

FDQ VHH D FOHDU FRQQHFWLRQ EHWZHHQ WKH H[LVWLQJ FKDQJH OLWHUDWXUH� )LUVWO\� PDQDJHPHQW QHHGV� � � � � � � � � � � � �

WR DFWLYHO\ FUHDWH D �VKDUHG XQGHUVWDQGLQJ DPRQJVW LQGLYLGXDOV� 7KH V\VWHP FKDQJH ZDV� � � � � � � � � � � �

LPSRVHG RQ RXU LQWHUYLHZHHV E\ WKH KHDGTXDUWHUV DQG WKHUHIRUH WKH\ ZHUH IRUFHG WR DGMXVW WR� � � � � � � � � � � � � � �

LW� 7KLV KLJKOLJKWV WKH QHFHVVLW\ RI WKH ULJKW FRPPXQLFDWLRQ PHFKDQLVPV DQG WUDLQLQJ WR FUHDWH� � � � � � � � � � � � � �

D VKDUHG XQGHUVWDQGLQJ� 2WKHUZLVH� LW ZRXOG OHDG WR RXU LQWHUYLHZHHV UHVLVWLQJ WR XQOHDUQ WKHLU� � � � � � � � � � � � � �

URXWLQHV� 6HFRQGO\� PDQDJHPHQW QHHGV WR �LQYROYH LQGLYLGXDOV LQ WKH FKDQJH SURFHVV� :H IRXQG� � � � � � � � � � � � �

WKDW ZKHQ LQWHUYLHZHHV ZHUH LQYROYHG LQ WKH FKDQJH SURFHVV� WKH\ IHOW YDOXHG� $V D UHVXOW� WKLV� � � � � � � � � � � � � � � �

LQFUHDVHG WKHLU RSHQQHVV� DV ZHOO DV FRPPLWPHQW WRZDUGV DQG �HQJDJHPHQW LQ WKH FKDQJH�� � � � � � � � � � � � �

7KLUGO\� PDQDJHPHQW QHHGV WR VKRZ �FOHDU EHQHILWV RI WKH LQLWLDWHG FKDQJH� 2QFH RXU� � � � � � � � � � � � �

LQWHUYLHZHHV FRXOG VHH FOHDU EHQHILWV IRU WKHPVHOYHV� WKH\ ZHUH PRUH ZLOOLQJ WR LQYHVW LQ WKHLU� � � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� 1RQHWKHOHVV� IRU VRPH LQWHUYLHZHHV� WKH QHZ V\VWHP GLG QRW SURYLGH FOHDU� � � � � � � � � � � � �

EHQHILWV� DV LW PDGH WKHLU ZRUNLQJ OLIH KDUGHU� 7KHVH LQGLYLGXDOV ZHUH IRXQG WR HVSHFLDOO\� � � � � � � � � � � � � �

UHTXLUH� �PRWLYDWLRQDO�VXSSRUW��WR�VWLOO�HQJDJH�LQ�WKH�FKDQJH��DQG�WKXV�XQOHDUQ�WKHLU�URXWLQHV���

�

2XU ILIWK DQG ILQDO ILQGLQJ� IXUWKHU DQVZHULQJ RXU VHFRQG UHVHDUFK TXHVWLRQ� VKRZHG WKDW WKH� � � � � � � � � � � � � �

RUJDQL]DWLRQDO FRQWH[W LQIOXHQFHV LQGLYLGXDOV LQ WKHLU XQOHDUQLQJ� 7KLV FRQWH[W ZDV IRXQG WR EH� � � � � � � � � � � � �

KLJKO\ GHSHQGHQW XSRQ WKH RUJDQL]DWLRQDO FXOWXUH WKDW LV LQ SODFH� 2XU LQWHUYLHZHHV H[SUHVVHG� � � � � � � � � � � � �

WKDW WKHLU XQOHDUQLQJ H[SHULHQFH ZDV LQIOXHQFHG E\ HLWKHU D QHJDWLYH RU SRVLWLYH SHUFHSWLRQ RI� � � � � � � � � � � � � �

WKH RUJDQL]DWLRQDO FXOWXUH� ,Q WKLV VHQVH� D �FRQWUROOLQJ �FXOWXUH ZDV SHUFHLYHG DV QHJDWLYHO\� � � � � � � � � � � � �

LQIOXHQFLQJ WKHLU XQOHDUQLQJ SURFHVV DQG D �VXSSRUWLYH �FXOWXUH DV SRVLWLYHO\ LQIOXHQFLQJ LW�� � � � � � � � � � � �

+HUH� D VXSSRUWLYH FXOWXUH FDQ EH OLQNHG WR D VR�FDOOHG µXQOHDUQLQJ FRQWH[W¶� ZKLFK ZH� � � � � � � � � � � � � �

LGHQWLILHG IURP RXU OLWHUDWXUH UHYLHZ �&HSHGD�&DUULRQ� &HJDUUD�1DYDUUR 	 -LPHQH]�-LPHQH]�� � � � � � � � �

����� 5XL]� &DUR 	 &HJDUUD�1DYDUUR� ����� :DQJ� 4L 	 =KDR� ����� :HQVOH\ 	 1DYDUUR�� � � � � � � � � � � � � �

������ ,Q WKLV FRQWH[W� WKH UHIOHFWLRQ RQ H[LVWLQJ URXWLQHV LV SURPRWHG� ROG URXWLQHV DUH� � � � � � � � � � � � � �

GLVPDQWOHG DQG WKH SDWK WR QHZ URXWLQHV LV RSHQHG� 7KLV FRQWH[W ZDV IRXQG WR EH QHHGHG WR� � � � � � � � � � � � � � � � �

HQKDQFH D PDWXUH RUJDQL]DWLRQ¶V H[SORUDWLRQ DQG H[SORLWDWLRQ DFWLYLWLHV DQG HQVXUH WKH DELOLW\� � � � � � � � � � � �

WR�UHVSRQG�WR�LWV�HQYLURQPHQW��

���



�� &RQFOXVLRQ�

,Q WKLV ILQDO FKDSWHU� ZH ZLOO GUDZ FRQFOXVLRQV IURP RXU HPSLULFDO VWXG\� ,Q OLQH ZLWK WKH DLP� � � � � � � � � � � � � � � � �

RI RXU VWXG\� ZH ZLOO GHVFULEH RXU HPSLULFDO ILQGLQJV� FRQVLVWLQJ RI ILYH VWHSV RI KRZ WR VROYH� � � � � � � � � � � � � � � � �

WKH P\VWHU\ DURXQG LQGLYLGXDO XQOHDUQLQJ� +HUH� IROORZLQJ RXU WZR UHVHDUFK TXHVWLRQV� ZH ZLOO� � � � � � � � � � � � �

IRFXV RQ KRZ RXU LQWHUYLHZHHV H[SHULHQFHG XQOHDUQLQJ WKHLU SUHYLRXV ZD\ RI ZRUNLQJ DQG� � � � � � � � � � � � �

ZKDW IDFWRUV FRXOG LQIOXHQFH LQGLYLGXDOV LQ WKLV SURFHVV� 7KLV ZLOO� LQ UHWXUQ� KHOS XV WR� � � � � � � � � � � � � � �

LOOXVWUDWH RXU WKHRUHWLFDO FRQWULEXWLRQ� $IWHU WKDW� ZH ZLOO SURYLGH SUDFWLWLRQHUV ZLWK DQ� � � � � � � � � � � �

DFURQ\P RQ KRZ WR SUHSDUH WKHLU HPSOR\HHV IRU IXWXUH FKDQJHV LQ URXWLQH�EDVHG DFWLYLWLHV�� � � � � � � � � � � � �

)LQDOO\��EDVHG�RQ�RXU�VWXG\¶V�OLPLWDWLRQV��ZH�ZLOO�SURYLGH�VXJJHVWLRQV�IRU�IXWXUH�UHVHDUFK���

��� (PSLULFDO�)LQGLQJV�

:LWK RXU VWXG\� ZH DLPHG WR JDLQ D GHHSHU XQGHUVWDQGLQJ RI WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV� � � � � � � � � � � � � � �

LQ UHODWLRQ WR RUJDQL]DWLRQDO URXWLQHV� ,Q WKLV UHJDUG� ZH VHOHFWHG %RVFK DV WKH VLWH RI RXU FDVH� � � � � � � � � � � � � � � � �

VWXG\� UHSUHVHQWLQJ D PDWXUH RUJDQL]DWLRQ� +HUH� RUJDQL]DWLRQDO URXWLQHV ZHUH IRXQG WR EH� � � � � � � � � � � �

GHHSO\ HPEHGGHG DQG OLNHO\ FUHDWHG LQHUWLD� ,Q WKLV FRQWH[W� D UHFHQW ,7 V\VWHP FKDQJH IRUPHG� � � � � � � � � � � � � � �

WKH EDVLV RI RXU TXDOLWDWLYH VWXG\ WR XQGHUVWDQG LQGLYLGXDOV¶ SHUFHSWLRQV DQG DFWLRQV LQ UHODWLRQ� � � � � � � � � � � � � �

WR�XQOHDUQLQJ�RUJDQL]DWLRQDO�URXWLQHV���

�

,Q JHQHUDO� ZH IRXQG WKHUH WR EH QR FRQVHQVXV DURXQG WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV� $W� � � � � � � � � � � � � � �

%RVFK� LQGLYLGXDOV HLWKHU SHUFHLYHG LW WR EH D FRQVFLRXV RU �XQFRQVFLRXV SURFHVV� ZKLFK� � � � � � � � � � � � �

SURIRXQGO\ LQIOXHQFHG WKHLU H[SHULHQFH RI WKHLU DFWXDO XQOHDUQLQJ� )XUWKHUPRUH� RXU� � � � � � � � � �

LQWHUYLHZHHV UHIHUUHG WR WKH FRQFHSWV RI �XQOHDUQLQJ DQG �FKDQJH LQWHUFKDQJHDEO\� ZKLFK� � � � � � � � � � �

IXUWKHU LQWHQVLILHG WKH P\VWHU\ DURXQG LQGLYLGXDO XQOHDUQLQJ� 1RQHWKHOHVV� LW HPHUJHG IURP� � � � � � � � � � �

RXU ILQGLQJV WKDW LQGLYLGXDOV VWLOO QHHG WR DGDSW EHIRUH WKH\ DUH DEOH WR FKDQJH� 7KHUHIRUH� LQ� � � � � � � � � � � � � � � �

RUGHU WR VROYH WKLV P\VWHU\� ZH VXJJHVW WR EHWWHU VKDSH WKLV DGDSWDWLRQ SURFHVV �� 7KLV FDQ EH� � � � � � � � � � � � � � � �

DFKLHYHG LQ ILYH VWHSV� )LUVW� DV SHUVRQDO FKDUDFWHULVWLFV KHDYLO\ LQIOXHQFH LQGLYLGXDOV¶� � � � � � � � � � �

XQOHDUQLQJ SURFHVV� PDWXUH RUJDQL]DWLRQV PXVW KLUH SHRSOH ZLWK SHUVRQDOLWLHV WKDW GHPRQVWUDWH� � � � � � � � � � �

���



WR EH �RSHQ�PLQGHG �WRZDUGV XQOHDUQLQJ DQG FKDQJH� 6HFRQG� LQGLYLGXDOV¶ �NQRZOHGJH� � � � � � � � � �

EDFNJURXQG KDV WR EH WDNHQ LQWR DFFRXQW� LQ OLQH ZLWK WKHLU OHQJWK RI HPSOR\PHQW �QHZ YHUVXV� � � � � � � � � � � � � � � �

ORQJ�VWDQGLQJ�� DV WKLV ZDV DOVR IRXQG WR GHWHUPLQH WKHLU H[SHULHQFH DQG WKXV LQIOXHQFH WKHLU� � � � � � � � � � � � � �

XQOHDUQLQJ SURFHVV� 7KLUG� LQ RUGHU WR XQGHUVWDQG LQGLYLGXDOV¶ XQOHDUQLQJ H[SHULHQFHV DQG KHOS� � � � � � � � � � � �

LQGLYLGXDOV LQ WKLV SURFHVV� PDWXUH RUJDQL]DWLRQV QHHG WR GLVWLQJXLVK EHWZHHQ �WZR W\SHV RI� � � � � � � � � � � � �

LQGLYLGXDO OHDUQLQJ �� 7KH PRPHQW WKDW OHDUQLQJ D QHZ URXWLQH LV LQWXLWLYH IRU WKH LQGLYLGXDO� WKH� � � � � � � � � � � � � � �

XQOHDUQLQJ H[SHULHQFH RI WKHLU ROG URXWLQH ZLOO EH DQ �XQFRQVFLRXV SURFHVV� :KHQ OHDUQLQJ D� � � � � � � � � � � � � �

QHZ URXWLQH LV �QRW LQWXLWLYH �� WKH XQOHDUQLQJ H[SHULHQFH RI WKHLU SUHYLRXV URXWLQH ZLOO EH D� � � � � � � � � � � � � � �

FRQVFLRXV �SURFHVV IRU WKH LQGLYLGXDO� )RXUWK� LQ OLJKW RI WKLV FRQVFLRXV SURFHVV� �PDQDJHPHQW��� � � � � � � � � � � � �

HVSHFLDOO\ WRS PDQDJHPHQW DQG WKH FORVHVW PDQDJHU� PXVW DVVLVW LQGLYLGXDOV ZLWK �PRWLYDWLRQDO� � � � � � � � � � � �

VXSSRUW�� %DVHG RQ RXU HPSLULFDO VWXG\� ZH XQGHUVWDQG WKDW PDQDJHPHQW FDQ DFKLHYH WKLV LQ� � � � � � � � � � � � � �

WKUHH ZD\V� ��� E\ DFWLYHO\ FUHDWLQJ D �VKDUHG XQGHUVWDQGLQJ �DPRQJVW LQGLYLGXDOV� ��� E\� � � � � � � � � � � � �

LQYROYLQJ LQGLYLGXDOV LQ WKH FKDQJH SURFHVV� DQG ��� E\ VKRZLQJ �FOHDU EHQHILWV RI WKH LQLWLDWHG� � � � � � � � � � � � � � �

FKDQJH� 7KLV ZD\� PDQDJHPHQW SRVLWLYHO\ LQIOXHQFHV DQ LQGLYLGXDO¶V RXWORRN WRZDUGV WKH� � � � � � � � � � �

FKDQJH LQLWLDWLYH� DV ZHOO DV WKHLU ZLOOLQJQHVV WR XQOHDUQ� $V D ILIWK VWHS� ZKLFK LV D PRUH� � � � � � � � � � � � � � � � �

JHQHUDO FRQQRWDWLRQ� PDWXUH RUJDQL]DWLRQV QHHG WR HVWDEOLVK D WUXH �XQOHDUQLQJ FRQWH[W �� ZKHUH� � � � � � � � � � � �

UHIOHFWLRQ RQ H[LVWLQJ URXWLQHV LV HQFRXUDJHG� 7KH IRXQGDWLRQ RI WKLV XQOHDUQLQJ FRQWH[W PXVW� � � � � � � � � � � � �

EH EXLOW RQ D VXSSRUWLYH FXOWXUH� FRQVLVWLQJ RI PXWXDO VXSSRUW DQG GLDORJXH� 2YHUDOO� WKHVH ILYH� � � � � � � � � � � � � � �

VWHSV ZLOO KHOS WR EHWWHU VKDSH LQGLYLGXDOV¶ DGDSWDWLRQ SURFHVV WR EH DEOH WR FKDQJH� 7KLV ZLOO� � � � � � � � � � � � � � � �

KHOS UHVHDUFKHUV� DV ZHOO DV SUDFWLWLRQHUV� WR VROYH WKH P\VWHU\ DURXQG WKH LQGLYLGXDO� � � � � � � � � � � � �

XQOHDUQLQJ�SURFHVV��

��� 7KHRUHWLFDO�&RQWULEXWLRQ�

,QGLYLGXDOV ZKR DUH DEOH WR XQOHDUQ WKHLU GHHSO\ HPEHGGHG URXWLQHV� SOD\ D FUXFLDO UROH IRU� � � � � � � � � � � � � � �

PDWXUH RUJDQL]DWLRQV WR UHPDLQ DPELGH[WURXV �+HGEHUJ� ����� :DQJ� 4L 	 =KDR� ����� 'H� � � � � � � � � � � � �

+RODQ 	 3KLOOLSV� ����� +LVORS HW DO�� ����� -RQHV 	 &UDYHQ� ������ 1RQHWKHOHVV� PRVW� � � � � � � � � � � � � �

H[LVWLQJ VWXGLHV RQ XQOHDUQLQJ KDYH VROHO\ IRFXVHG RQ RUJDQL]DWLRQDO XQOHDUQLQJ� ZLWKRXW� � � � � � � � � � �

FRQVLGHULQJ D IRFXV RQ WKH LQGLYLGXDO �)LRO 	 2¶&RQQRU� ����E� +LVORS HW DO�� ������ 7KHVH� � � � � � � � � � � � � � �

VWXGLHV DUH WKXV QHJOHFWLQJ WKH PLFUR SHUVSHFWLYH� :KHQ IRFXVLQJ RQ XQOHDUQLQJ VWXGLHV WDNLQJ� � � � � � � � � � � � �

D PDFUR SHUVSHFWLYH� 'H +RODQ DQG 3KLOOLSV ������ GHILQH RUJDQL]DWLRQDO XQOHDUQLQJ DV D� � � � � � � � � � � � �

���



LQGLYLGXDO¶V SHUVRQDOLW\� PLQGVHW� DQG NQRZOHGJH EDFNJURXQG IRUP WKH EDVLV IURP ZKLFK WKH\� � � � � � � � � � � �

XQOHDUQ DQG OHDUQ� ,Q WKLV UHJDUG� ZH FDQ HVSHFLDOO\ FRQWULEXWH WR XQOHDUQLQJ OLWHUDWXUH E\� � � � � � � � � � � � � �

VKRZLQJ WKDW DQ LQGLYLGXDO¶V XQOHDUQLQJ SURFHVV LV QRW DERXW WKH �DFWLRQ RI XQOHDUQLQJ �D URXWLQH� � � � � � � � � � � � � � �

LWVHOI� EXW DERXW �DGDSWLQJ WKH PLQGVHW WKDW SUHFHGHV LW� $GGLWLRQDOO\� WRS PDQDJHPHQW DQG� � � � � � � � � � � � �

HPSOR\HHV¶ FORVHVW PDQDJHUV ZHUH UHFRJQL]HG IRU EHLQJ KLJKO\ LQIOXHQWLDO� ,Q XQOHDUQLQJ� DQG� � � � � � � � � � � �

UHVSHFWLYHO\ OHDUQLQJ DFWLYLWLHV� PDQDJHPHQW �PXVW DVVLVW LQGLYLGXDOV ZLWK �PRWLYDWLRQDO VXSSRUW� � � � � � � � � �

ZKHQ LQLWLDWLQJ D FKDQJH WKDW DIIHFWV WKHLU URXWLQHV� ,Q WKLV VHQVH� RXU VWXG\ UHYHDOHG WKDW� � � � � � � � � � � � � � �

LQGLYLGXDOV UHTXLUH WKH VDPH PRWLYDWLRQDO VXSSRUW LQ WKHLU XQOHDUQLQJ DFWLYLWLHV DV RIWHQ� � � � � � � � � � � �

KLJKOLJKWHG LQ RUJDQL]DWLRQDO FKDQJH OLWHUDWXUH� +HQFH� ZH FRQWULEXWH WR XQOHDUQLQJ� FKDQJH�� � � � � � � � � � �

DQG OHDUQLQJ OLWHUDWXUH LQ KLJKOLJKWLQJ LWV VWURQJ LQWHUUHODWLRQ� 7KLV FDQ KHOS UHVHDUFKHUV WR� � � � � � � � � � � � �

GHYHORS D GHHSHU XQGHUVWDQGLQJ RI KRZ LQGLYLGXDOV FDQ XQOHDUQ LQ WLPHV RI RUJDQL]DWLRQDO� � � � � � � � � � � � �

FKDQJH DQG KRZ WKHVH LQGLYLGXDOV FDQ EH VXSSRUWHG LQ WKHLU XQOHDUQLQJ� UHOHDUQLQJ DQG� � � � � � � � � � � � �

OHDUQLQJ�DFWLYLWLHV��

��� 3UDFWLFDO�,PSOLFDWLRQV�

)URP RXU VWXG\� ZH KDYH OHDUQHG WKDW WKH ODEHO �XQOHDUQLQJ LV FDXVLQJ FRQIXVLRQ LQ WKHRU\ DV� � � � � � � � � � � � � � � �

ZHOO�DV�SUDFWLFH��$V�5RVH�VWDWHG�LQ�KHU�LQWHUYLHZ��

�

8QOHDUQLQJ"�6R�OLNH�QRW�OHDUQLQJ�WKLQJV"��

,�GRQ¶W�WKLQN�WKDW�LV�VRPHWKLQJ�WKDW�,�GR�>���@��5RVH��

�

7KLV TXRWH PDGH XV UHDOL]H WKDW� GHVSLWH WKH VWHSV GLVFXVVHG LQ RXU HPSLULFDO ILQGLQJV� WR EHWWHU� � � � � � � � � � � � � � � �

VKDSH D SUHUHTXLVLWH WR FKDQJH� WKH ODEHO XQOHDUQLQJ ZLOO UHPDLQ FRQIXVLQJ LQ SUDFWLFH�� � � � � � � � � � � � �

1RQHWKHOHVV� UHVHDUFKHUV DQG SUDFWLWLRQHUV DJUHH WKDW WKH �DELOLW\ WR XQOHDUQ UHPDLQV RI XWPRVW� � � � � � � � � � � � �

LPSRUWDQFH IRU LQGLYLGXDOV WR �FKDQJH�� 7KHUHIRUH� ZH UHFRPPHQG WR UH�ODEHO WKH WHUP� � � � � � � � � � � �

XQOHDUQLQJ� WR PRYH DZD\ IURP WKH FRQIXVLRQ� EXW VWLOO VKRZ WKH QHFHVVLW\ IRU LQGLYLGXDOV WR� � � � � � � � � � � � � � �

EUDFH WKHPVHOYHV IRU WKH LPSDFW RI RUJDQL]DWLRQDO FKDQJH� $GGLWLRQDOO\� RXU VWXG\ KLJKOLJKWHG� � � � � � � � � � � �

WKH LPSRUWDQW UROH WKDW �PDQDJHPHQW SOD\V LQ DQ LQGLYLGXDO
V DGDSWDWLRQ SURFHVV WR FKDQJH�� � � � � � � � � � � � �

+HQFH� WKH QHZ ODEHO VKRXOG UHIOHFW VRPH NLQG RI µFKHFNOLVW¶ IRU PDQDJHPHQW� WR OLWHUDOO\� � � � � � � � � � � � � �

FKHFN�LQGLYLGXDOV¶�UHDGLQHVV�WR�FKDQJH��

���



,Q OLJKW RI RXU UHVHDUFK ILQGLQJV� ZKHQ FRPLQJ XS ZLWK D QHZ ODEHO� ZH IRFXVHG RQ WKH� � � � � � � � � � � � � � � � �

IROORZLQJ ILYH DVSHFWV� ��� KLULQJ RSHQ�PLQGHG LQGLYLGXDOV� ��� SURYLGLQJ HPSOR\HHV ZLWK� � � � � � � � � � �

DVVLVWDQFH� ��� LQYROYLQJ HPSOR\HHV LQ WKH FKDQJH SURFHVV WR LQFUHDVH WKHLU HQJDJHPHQW� ���� � � � � � � � � � � � �

VKRZLQJ FOHDU EHQHILWV RI WKH LQLWLDWHG FKDQJH� DQG ��� HVWDEOLVKLQJ D WUXH XQOHDUQLQJ FRQWH[W�� � � � � � � � � � � � � �

$V WKHUH LV QR H[LVWLQJ YHUE WKDW FRUUHVSRQGV WR WKHVH ILYH SRLQWV� ZH GHFLGHG WR FUHDWH DQ� � � � � � � � � � � � � � � � �

DFURQ\P WR HDVH DQ LQGLYLGXDO
V XQGHUVWDQGLQJ RI WKLV QHZ ODEHO �0DFN� ������ $FFRUGLQJ WR� � � � � � � � � � � � � �

0DFN ������� DQ ³DFURQ\P LV WKH QDPH IRU D ZRUG PDGH IURP WKH ILUVW OHWWHUV RI HDFK ZRUG LQ� � � � � � � � � � � � � � � � � � �

D VHULHV RI ZRUGV´ �S����� ZKHUH WKH DEEUHYLDWLRQ VKRXOG EH IDPLOLDU� :KHQ SOD\LQJ DURXQG� � � � � � � � � � � � � �

ZLWK RXU ILYH DVSHFWV� ZH FDPH XS ZLWK WKH DFURQ\P %5$&(� +HUH� µ%¶ VWDQGV IRU %HQHILWV RI� � � � � � � � � � � � � � � � �

WKH LQLWLDWHG FKDQJH� µ5¶ IRU 5HVRXUFHIXO LQGLYLGXDOV� ZKR VKRZ WR EH RSHQ�PLQGHG� µ$¶ IRU� � � � � � � � � � � � � �

$VVLVWDQFH WKDW VKRXOG EH SURYLGHG� µ&¶ IRU &RQWH[W VXSSRUWLQJ XQOHDUQLQJ DQG µ(¶ IRU� � � � � � � � � � � � �

(QJDJHPHQW RI HPSOR\HHV LQ WKH FKDQJH SURFHVV� +HUH� WKH YHUE µWR EUDFH¶ LV DOVR DQ H[LVWLQJ� � � � � � � � � � � � � � � �

YHUE� ZKLFK LV� IRU H[DPSOH� XVHG LQ DQ DLUSODQH� ZKHUH SDVVHQJHUV QHHG µWR EUDFH IRU LPSDFW¶� � � � � � � � � � � � � � � �

�&LYLO $YLDWLRQ 6DIHW\ $XWKRULW\� ������ :KHQ WKHUH LV KHDY\ WXUEXOHQFH� RU WKH SODQH LV DERXW� � � � � � � � � � � � � � �

WR FUDVK� SDVVHQJHUV QHHG WR WDNH WKH µEUDFH SRVLWLRQ¶ WR VHFXUH WKHLU VDIHW\� $ FKHFNOLVW RI KRZ� � � � � � � � � � � � � � � � �

WR WDNH WKLV SRVLWLRQ FDQ EH IRXQG LQ WKH SDVVHQJHUV¶ VHDW SRFNHW� 7KHUHIRUH� WKH DFURQ\P� � � � � � � � � � � � � � �

%5$&( LV UHIHUULQJ WR VRPHWKLQJ IDPLOLDU� QDPHO\ IROORZLQJ D FKHFNOLVW WR EUDFH IRU LPSDFW�� � � � � � � � � � � � � �

$OO LQ DOO� ZH EHOLHYH FKDQJLQJ WKH ODEHO �XQOHDUQLQJ LQWR �EUDFLQJ ZRXOG WUXO\ KHOS WR SXW D VWRS� � � � � � � � � � � � � � � � � �

WR WKH FRQIXVLRQ DURXQG WKH LQGLYLGXDO XQOHDUQLQJ SURFHVV� 3UHSDULQJ HPSOR\HHV WR EH UHDG\� � � � � � � � � � � � �

IRU WKH LPSDFW RI RUJDQL]DWLRQDO FKDQJH ZLOO EH RI H[SOLFLW YDOXH IRU PDWXUH RUJDQL]DWLRQV� DV LW� � � � � � � � � � � � � � � �

HQVXUHV�WKHLU�VWUDWHJLF�IOH[LELOLW\���

��� )XWXUH�5HVHDUFK�

%DVHG RQ WKH ILQGLQJV DQG OLPLWDWLRQV RI RXU VWXG\ ZH ZDQW WR SURYLGH VXJJHVWLRQV IRU IXWXUH� � � � � � � � � � � � � � � �

UHVHDUFK� 2XU PDLQ OLPLWDWLRQV KDYH DOUHDG\ EHHQ RXWOLQHG LQ RXU PHWKRGRORJ\ FKDSWHU� PDLQO\� � � � � � � � � � � � �

UHJDUGLQJ WKH OLPLWHG JHQHUDOL]DELOLW\ RI RXU VWXG\� 2Q WKH RQH KDQG� ZH ZHUH DEOH WR SHUIRUP� � � � � � � � � � � � � � � �

RXU UHVHDUFK LQ DQ RUJDQL]DWLRQDO FRQWH[W DGGLQJ D QHZ DQJOH WR WKH H[LVWLQJ VWXGLHV� ZKLFK� � � � � � � � � � � � � � �

ZHUH EDVHG RQ VLPLODU FRQWH[WV� QDPHO\ $VLDQ FRXQWULHV RU KHDOWK FDUH VHWWLQJV �+LVORS HW DO��� � � � � � � � � � � � � � �

������ 2Q WKH RWKHU KDQG� DV RXU UHVHDUFK LV EDVHG RQ D VLQJOH FDVH VWXG\ DSSURDFK� RXU� � � � � � � � � � � � � � � � �

ILQGLQJV FDQQRW VLPSO\ EH JHQHUDOL]HG� ,Q WKLV UHJDUG� DOVR WKH OLPLWHG DPRXQW RI LQWHUYLHZV� � � � � � � � � � � � � �

���



DQG WKH VKRUW WLPH�IUDPH QHHGV WR EH WDNHQ LQWR DFFRXQW� +RZHYHU� E\ GUDZLQJ RQ D TXDOLWDWLYH� � � � � � � � � � � � � � � �

PHWKRG� ZH JHQHUDOO\ GR QRW LQWHQG WR SURYLGH JHQHUDOL]DELOLW\ DFURVV FRQWH[WV EXW UDWKHU� � � � � � � � � � � � �

GHHSHU H[SORUH RXU SKHQRPHQRQ RI LQGLYLGXDO XQOHDUQLQJ �%U\PDQ� ������ 1RQHWKHOHVV� RXU� � � � � � � � � � �

SKHQRPHQRQ DQG LWV DFFRPSDQLHG P\VWHU\ SRUWUD\ DQ RPQLSUHVHQW FKDOOHQJH IRU UHVHDUFKHUV� � � � � � � � � � �

DV ZHOO DV SUDFWLWLRQHUV� 7KXV� RXU ILQGLQJV UHSUHVHQW D FRPSHOOLQJ EDVLV IRU IXWXUH� � � � � � � � � � � � �

LQYHVWLJDWLRQ��

�

2QH KLJKO\ LQWHUHVWLQJ ILHOG IRU IXWXUH UHVHDUFK HQFRPSDVVHV WKH GLIIHUHQFH EHWZHHQ YDULRXV� � � � � � � � � � � �

LQGXVWULHV RU W\SHV RI PDWXUH RUJDQL]DWLRQV� 2XU HPSLULFDO PDWHULDO DOVR LQGLFDWHG WKDW WKH� � � � � � � � � � � � �

RSHQQHVV RI LQGLYLGXDOV WR XQOHDUQ PLJKW GHSHQG RQ WKH LQGXVWU\ LQ ZKLFK WKH\ ZRUN� ,Q� � � � � � � � � � � � � � �

JHQHUDO� WKH QHHG IRU PDWXUH RUJDQL]DWLRQV WR XQOHDUQ LV GHWHUPLQHG E\ WKH FKDQJLQJ QDWXUH RI� � � � � � � � � � � � � � �

WKHLU LQGXVWU\� :KHQ LQGLYLGXDOV ZRUN LQ LQGXVWULHV ZKHUH WKH\ DUH XVHG WR XQOHDUQLQJ RQ D� � � � � � � � � � � � � � �

FRQWLQXRXV EDVLV� WKH\ PLJKW EH PRUH RSHQ WR GLVFDUG ROG URXWLQHV DQG OHDUQ QHZ RQHV� ,Q� � � � � � � � � � � � � � � �

FRQWUDVW� LQGXVWULHV EDVHG RQ FRQWLQXLW\ FRXOG EH WKH UHDVRQ IRU WKH WHQGHQF\ RI WKH LQGLYLGXDO� � � � � � � � � � � � � � �

WR SUHIHU VWDELOLW\ DQG WKXV KDYH DQ DYHUVLRQ WRZDUGV XQOHDUQLQJ� +HQFH� ZH UHFRPPHQG WR� � � � � � � � � � � � � �

IXUWKHU H[DPLQH WKLV LQWHUUHODWLRQ ZLWK D TXDOLWDWLYH ORQJLWXGLQDO VWXG\� FRPSDULQJ VHYHUDO� � � � � � � � � � �

LQGXVWULHV��

�

$ VHFRQG UHFRPPHQGDWLRQ IRU IXWXUH UHVHDUFK OLHV ZLWKLQ WKH FXOWXUDO LQIOXHQFH RQ LQGLYLGXDOV� � � � � � � � � � � � �

DQG WKXV WKHLU XQOHDUQLQJ DFWLYLWLHV� $FFRUGLQJ WR RXU ILQGLQJV� WR H[DPLQH WKH LPSDFW D FXOWXUH� � � � � � � � � � � � � � �

H[HUWV RQ DQ LQGLYLGXDO¶V XQOHDUQLQJ� D IRFXV RQ WKH FXOWXUDO PL[WXUH RI WKH RUJDQL]DWLRQDO� � � � � � � � � � � � � �

FXOWXUH DQG WKH LQGLYLGXDO¶V QDWLRQDO FXOWXUH LV QHHGHG� 7KH QDWLRQDO FXOWXUH VHHPV WR EH� � � � � � � � � � � � � �

GHHSO\ URRWHG ZLWKLQ WKH LQGLYLGXDO DQG WKXV FRXOG VLJQLILFDQWO\ LQIOXHQFH WKHLU ZD\ RI� � � � � � � � � � � � �

ZRUNLQJ� 7KLV LV DOVR VXSSRUWHG E\ =DKUD� $EGHOJDZDG DQG 7VDQJ ������� VWUHVVLQJ WKH� � � � � � � � � � � � �

LPSRUWDQFH RI FRQVLGHULQJ ERWK QDWLRQDO DQG RUJDQL]DWLRQDO FXOWXUHV DQG LWV LQWHUUHODWLRQ DV� � � � � � � � � � � �

WKLV FRXOG KDYH D VLJQLILFDQW HIIHFW RQ XQOHDUQLQJ� +HUH� LQGLYLGXDOV¶ QDWLRQDO FXOWXUH� � � � � � � � � � � �

GHWHUPLQHV KRZ WKH\ H[SHULHQFH DQ RUJDQL]DWLRQDO FXOWXUH� :KDW PRVWO\ FDPH WR OLJKW LQ RXU� � � � � � � � � � � � � �

ILHOGZRUN ZDV WKH *HUPDQ YHUVXV WKH 'DQLVK FXOWXUH� ZKHUH *HUPDQV SUHIHU WR KDYH PRUH� � � � � � � � � � � � � �

FRQWURO DQG VWUXFWXUHV LQ SODFH� DQG 'DQHV YDOXH WKHLU IUHHGRP� +HQFH� H[SORULQJ WKLV PL[WXUH� � � � � � � � � � � � � �

EHWZHHQ QDWLRQDO DQG RUJDQL]DWLRQDO FXOWXUH DQG LWV LQIOXHQFH RQ LQGLYLGXDOV DQG WKHLU� � � � � � � � � � � �

XQOHDUQLQJ�SURFHVVHV�UHSUHVHQW�D�KLJKO\�LQWHUHVWLQJ�DUHD�IRU�IXWXUH�UHVHDUFK��

�

���



7KLUG� LW HPHUJHG IURP RXU ILQGLQJV WKDW LQGLYLGXDOV UHFRJQL]H WKH VWURQJ QHHG IRU� � � � � � � � � � � � �

PDQDJHPHQW WR SURYLGH VXSSRUW� +HUH� RXU ILQGLQJV� DV ZHOO DV WKH H[LVWLQJ WKHRU\�� � � � � � � � � � � � �

DFNQRZOHGJHV WKH VWURQJ LQIOXHQFH PDQDJHUV KDYH RQ WKHLU LQGLYLGXDOV DQG UHVSHFWLYHO\ WKHLU� � � � � � � � � � � �

XQOHDUQLQJ DFWLYLWLHV� ,Q WKLV UHJDUG� ZH SURSRVH WR IXUWKHU LQYHVWLJDWH WKH LQIOXHQFH RI� � � � � � � � � � � � �

PDQDJHUV DQG KRZ WKH\ FDQ %5$&( WKHLU HPSOR\HHV IRU WKH LPSDFW RI RUJDQL]DWLRQDO FKDQJH� � � � � � � � � � � � � �

WKURXJK TXDOLWDWLYH ORQJLWXGLQDO UHVHDUFK� 7KLV FRXOG WKHQ DGG QHZ LQVLJKWV WR H[LVWLQJ VWXGLHV� � � � � � � � � � � � �

RQ PDQDJHUV¶ LQIOXHQFH� OLNH WKH VWXGLHV E\ .ODPPHU� *ULVROG DQG *XHOGHQEHUJ ������ RU� � � � � � � � � � � � �

0DWVXR ������� +HUH� ZH UHFRPPHQG H[DPLQLQJ ERWK PDQDJHUV¶ SHUVSHFWLYHV DQG� � � � � � � � � �

VXERUGLQDWHV¶ SHUFHSWLRQV DV WKH ELODWHUDO PDQDJHU�HPSOR\HH UHODWLRQVKLS SRUWUD\V D� � � � � � � � �

SDUWLFXODUO\�LQWHUHVWLQJ�UHVHDUFK�DUHD��

���



(SLORJXH�

,PDJLQH KDYLQJ WR ZRUN IURP KRPH HYHU\ ZRUNLQJ GD\ RI WKH ZHHN « )RU VRPH SHRSOH� �WKLV� � � � � � � � � � � � � � � � �

ZRXOG EH XQLPDJLQDEOH� 7KLV ZRXOG UHTXLUH WKH GHYHORSPHQW RI HQWLUHO\ QHZ URXWLQHV� ,QVWHDG� � � � � � � � � � � � �

RI�WKH�FXVWRPDU\�FRIIHH�ZLWK�FROOHDJXHV��WKHUH�ZRXOG�EH�D�YLUWXDO�VWDUW�RI�WKH�GD\�����

�

<HW� WKLV XQLPDJLQDEOH VFHQDULR KDV EHFRPH UHDOLW\� 7KH &29,'��� FULVLV KDV IRUFHG DOPRVW� � � � � � � � � � � � �

WKH HQWLUH ZRUOG WR ZRUN IURP KRPH� 7KLV RQFH DJDLQ SRUWUD\V WKDW DQ H[WHUQDO WULJJHU FDQ� � � � � � � � � � � � � � � �

REOLJH XV DV LQGLYLGXDOV WR XQOHDUQ RXU SUHYLRXV URXWLQHV� 7KLV UHFHQW GHYHORSPHQW� DIIHFWLQJ� � � � � � � � � � � � �

WKH ZD\ ZH ZRUN� VLJQLILFDQWO\ LQFUHDVHV WKH UHOHYDQFH RI RXU VWXG\ RQ µOHDUQLQJ WR XQOHDUQ¶� � � � � � � � � � � � � � �

DQG PDNHV LW KLJKO\ YDOXDEOH IRU PDWXUH RUJDQL]DWLRQV WKLV GD\� 2YHUDOO� ZLWK RXU VWXG\¶V� � � � � � � � � � � � � �

FRQWULEXWLRQ� ZH WUXVW LQGLYLGXDOV FDQ EUDFH WKHPVHOYHV IRU DQ\ IXWXUH FKDQJHV LQ URXWLQHV WR� � � � � � � � � � � � � �

FRPH���

�

/DVWO\� DV GHVFULEHG LQ RXU SURORJXH� RXU RZQ ZRUN H[SHULHQFH LQ PDWXUH RUJDQL]DWLRQV� � � � � � � � � � � � �

VWLPXODWHG RXU LQWHUHVW WR H[SORUH LQGLYLGXDOV¶ XQOHDUQLQJ RI ROG URXWLQHV� :KHQ ORRNLQJ EDFN� � � � � � � � � � � � �

DW RXU VWXG\� ZH DUH QRZ EHWWHU DEOH WR HPEUDFH RUJDQL]DWLRQDO FKDQJH DQG DVVLVW FROOHDJXHV LQ� � � � � � � � � � � � � � � �

EUDFLQJ�IRU�LPSDFW���
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5HIHUHQFHV�

$NJ�Q� $� (�� %\UQH� -� &�� /\QQ� *� 6� 	 .HVNLQ� +� ������� 2UJDQL]DWLRQDO 8QOHDUQLQJ DV� � � � � � � � � � � � � � � �
&KDQJHV LQ %HOLHIV DQG 5RXWLQHV LQ 2UJDQL]DWLRQV� �-RXUQDO RI 2UJDQL]DWLRQDO &KDQJH� � � � � � � � � � �
0DQDJHPHQW�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

$OYHVVRQ� 0� ������� %H\RQG 1HRSRVLWLYLVWV� 5RPDQWLFV� DQG /RFDOLVWV� $ 5HIOH[LYH� � � � � � � � � �
$SSURDFK WR ,QWHUYLHZV LQ 2UJDQL]DWLRQDO 5HVHDUFK� �7KH $FDGHP\ RI 0DQDJHPHQW� � � � � � � � � �
5HYLHZ �� YRO� ��� QR� �� SS���±��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

$OYHVVRQ� 0� 	 6DQGEHUJ� -� ������� &RQVWUXFWLQJ 5HVHDUFK 4XHVWLRQVಞ� 'RLQJ ,QWHUHVWLQJ� � � � � � � � � � �
5HVHDUFK��6$*(��

$]PL� )� 7� ������� 0DSSLQJ WKH /HDUQ̢XQOHDUQ̢UHOHDUQ 0RGHO� ,PSHUDWLYHV IRU 6WUDWHJLF� � � � � � � � � � �
0DQDJHPHQW� �(XURSHDQ %XVLQHVV 5HYLHZ �� YRO� ��� QR� �� SS����±���� $YDLODEOH� � � � � � � � � �
WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG �� 0DUFK� � � � � � � �
����@�

%HFNHU� .� ������� )DFLOLWDWLQJ 8QOHDUQLQJ GXULQJ ,PSOHPHQWDWLRQ RI 1HZ 7HFKQRORJ\�� � � � � � � � � �
-RXUQDO RI 2UJDQL]DWLRQDO &KDQJH 0DQDJHPHQW�� YRO� ��� QR� �� SS����±���� $YDLODEOH� � � � � � � � � � �
WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG �� 0DUFK� � � � � � � �
����@�

%RQFKHN� 0� ������� :K\ WKH 3UREOHP ZLWK /HDUQLQJ ,V 8QOHDUQLQJ� �+DUYDUG %XVLQHVV� � � � � � � � � � � �
5HYLHZ �� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � �
>$FFHVVHG���$SULO�����@�

%RVFK LQ 'HQPDUN� ������� �%RVFK LQ 'HQPDUN�� $YDLODEOH 2QOLQH�� � � � � � � � �
KWWSV���ZZZ�ERVFK�GN�HQ�RXU�FRPSDQ\�ERVFK�LQ�GHQPDUN��>$FFHVVHG����$SULO�����@��

%U\PDQ��$����������6RFLDO�5HVHDUFK�0HWKRGV���WK�HGQ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

&DPEULGJH 8QLYHUVLW\ 3UHVV� ������� 81/($51,1* _ 0HDQLQJ LQ WKH &DPEULGJH (QJOLVK� � � � � � � � � � �
'LFWLRQDU\� $YDLODEOH 2QOLQH�� � �
KWWSV���GLFWLRQDU\�FDPEULGJH�RUJ�GLFWLRQDU\�HQJOLVK�XQOHDUQLQJ >$FFHVVHG � $SULO� � � �
����@�

&HJDUUD�1DYDUUR� -��*�� (OGULGJH� 6� 	 0DUWLQH]�0DUWLQH]� $� ������� 0DQDJLQJ� � � � � � � � �
(QYLURQPHQWDO .QRZOHGJH WKURXJK 8QOHDUQLQJ LQ 6SDQLVK +RVSLWDOLW\ &RPSDQLHV�� � � � � � � �
-RXUQDO RI (QYLURQPHQWDO 3V\FKRORJ\�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK�� � � � � � � � � � �

���



/86(0�/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

&HJDUUD�1DYDUUR� -��*�� (OGULGJH� 6� 	 :HQVOH\� $� .� 3� ������� &RXQWHU�.QRZOHGJH DQG� � � � � � � � � � � �
5HDOLVHG $EVRUSWLYH &DSDFLW\� �(XURSHDQ 0DQDJHPHQW -RXUQDO�� YRO� ��� QR� ��� � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�)HEUXDU\�����@�

&HJDUUD̢1DYDUUR� -��*�� 6iQFKH]̢9LGDO� 0��(� 	 &HJDUUD̢/HLYD� '� ������� %DODQFLQJ� � � � � � � � �
([SORUDWLRQ DQG ([SORLWDWLRQ RI .QRZOHGJH WKURXJK DQ 8QOHDUQLQJ &RQWH[W� $Q� � � � � � � � � �
(PSLULFDO ,QYHVWLJDWLRQ LQ 60(V� �0DQDJHPHQW 'HFLVLRQ �� YRO� ��� QR� ��� � � � � � � � � �
SS�����±����� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

&HJDUUD�1DYDUUR� -��*�� 6iQFKH]�9LGDO� 0��(� 	 &HJDUUD�/HLYD� '� ������� /LQNLQJ� � � � � � � � �
8QOHDUQLQJ ZLWK :RUN�/LIH %DODQFH� $Q ,QLWLDO (PSLULFDO ,QYHVWLJDWLRQ LQWR 60(V�� � � � � � � � � �
-RXUQDO RI 6PDOO %XVLQHVV 0DQDJHPHQW�� YRO� ��� QR� �� SS����±���� $YDLODEOH� � � � � � � � � � �
WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG �� 0DUFK� � � � � � � �
)HEUXDU\�����@�

&HJDUUD�1DYDUUR� -��*�� :HQVOH\� $� .� 3� 	 6iQFKH]�3ROR� 0��7� ������� $Q $SSOLFDWLRQ RI� � � � � � � � � � � � �
WKH +RVSLWDO�LQ�WKH�+RPH 8QOHDUQLQJ &RQWH[W� �6RFLDO :RUN LQ +HDOWK &DUH�� YRO� ���� � � � � � � � � � �
QR� ��� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

&HSHGD�&DUULRQ� *�� &HJDUUD�1DYDUUR� -� *� 	 -LPHQH]�-LPHQH]� '� ������� 7KH (IIHFW RI� � � � � � � � � � � �
$EVRUSWLYH &DSDFLW\ RQ ,QQRYDWLYHQHVV� &RQWH[W DQG ,QIRUPDWLRQ 6\VWHPV &DSDELOLW\� � � � � � � � �
DV &DWDO\VWV� (IIHFW RI $EVRUSWLYH &DSDFLW\ RQ ,QQRYDWLYHQHVV� �%ULWLVK -RXUQDO RI� � � � � � � � � � �
0DQDJHPHQW�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

&HSHGD�&DUULyQ� ,�� /HDO�0LOOiQ� $� *�� 2UWHJD�*XWLHUUH]� -� 	 /HDO�5RGULJXH]� $� /� �������� � � � � � � � � � � �
/LQNLQJ 8QOHDUQLQJ ZLWK 6HUYLFH 4XDOLW\ WKURXJK /HDUQLQJ 3URFHVVHV LQ WKH 6SDQLVK� � � � � � � � � � �
%DQNLQJ ,QGXVWU\� �-RXUQDO RI %XVLQHVV 5HVHDUFK �� YRO� ��� QR� �� SS�����±������ � � � � � � � � � �
$YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG� � � � � � �
���0DUFK�����@�

&KDUPD]� .� ������� &RQVWUXFWLQJ *URXQGHG 7KHRU\� $ 3UDFWLFDO *XLGH WKURXJK 4XDOLWDWLYH� � � � � � � � � � �
$QDO\VLV��6$*(��

&LYLO $YLDWLRQ 6DIHW\ $XWKRULW\� ������� &DELQ 6DIHW\ %XOOHWLQ 1R�� � %UDFH 3RVLWLRQV >7H[W@�� � � � � � � � � � � � �
&LYLO $YLDWLRQ 6DIHW\ $XWKRULW\�� $YDLODEOH 2QOLQH�� � � � � �
KWWSV���ZZZ�FDVD�JRY�DX�VWDQGDUG�SDJH�FDELQ�VDIHW\�EXOOHWLQ�QR��EUDFH�SRVLWLRQV�
>$FFHVVHG����0D\�����@��

&RRSH\� -� ������� 7KH /HDUQLQJ 2UJDQL]DWLRQ� 3RZHU� 3ROLWLFV DQG ,GHRORJ\� �0DQDJHPHQW� � � � � � � � � � �
/HDUQLQJ�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �

���



KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���$SULO�����@�

&URVVDQ� 0� 0�� /DQH� +� :� 	 :KLWH� 5� (� ������� $Q 2UJDQL]DWLRQDO /HDUQLQJ )UDPHZRUN�� � � � � � � � � � � � � � �
)URP ,QWXLWLRQ WR ,QVWLWXWLRQ� �7KH $FDGHP\ RI 0DQDJHPHQW 5HYLHZ �� YRO� ��� QR� ��� � � � � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

'DYLG��0��	�6XWWRQ��&��'����������6RFLDO�5HVHDUFK��7KH�%DVLFV��6$*(��

'H +RODQ� 3� 0� 	 3KLOOLSV� 1� ������� 2UJDQL]DWLRQDO )RUJHWWLQJ DV 6WUDWHJ\� �6WUDWHJLF� � � � � � � � � � � � �
2UJDQL]DWLRQ�� YRO� �� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

(GPRQGVRQ� $� 	 0RLQJHRQ� %� ������� )URP 2UJDQL]DWLRQDO /HDUQLQJ WR WKH /HDUQLQJ� � � � � � � � � � � �
2UJDQL]DWLRQ� �0DQDJHPHQW /HDUQLQJ �� YRO� ��� QR� �� SS��±��� $YDLODEOH 2QOLQH�� � � � � � � � � �
KWWS���XV�FRUZLQ�FRP�VLWHV�GHIDXOW�ILOHV�XSP�ELQDULHV�����B������FK��SGI >$FFHVVHG� �
���0DUFK�����@�

(PHUVRQ� 5� 0�� )UHW]� 5� ,� 	 6KDZ� /� /� ������� :ULWLQJ (WKQRJUDSKLF )LHOGQRWHV� �� HG��� � � � � � � � � � � � � � � �
8QLYHUVLW\�RI�&KLFDJR�3UHVV��

)HOGPDQ� 0� 6� 	 3HQWODQG� %� 7� ������� 5HFRQFHSWXDOL]LQJ 2UJDQL]DWLRQDO 5RXWLQHV DV D� � � � � � � � � � � � �
6RXUFH RI )OH[LELOLW\ DQG &KDQJH� �$GPLQLVWUDWLYH 6FLHQFH 4XDUWHUO\�� YRO� ��� QR� ��� � � � � � � � � � � �
S���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � �
>$FFHVVHG����0DUFK�����@�

)LRO� &� 0� 	 2¶&RQQRU� (� �����D�� 8QOHDUQLQJ (VWDEOLVKHG 2UJDQL]DWLRQDO 5RXWLQHV ± 3DUW ,�� � � � � � � � � � � � � �
7KH /HDUQLQJ 2UJDQL]DWLRQ�� YRO� ��� QR� �� SS���±��� $YDLODEOH WKURXJK� /86(0� � � � � � � � � � �
/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

)LRO� &� 0� 	 2¶&RQQRU� (� �����E�� 8QOHDUQLQJ (VWDEOLVKHG 2UJDQL]DWLRQDO 5RXWLQHV ± 3DUW� � � � � � � � � � � � �
,,� �7KH /HDUQLQJ 2UJDQL]DWLRQ�� YRO� ��� QR� �� SS���±��� $YDLODEOH WKURXJK� /86(0� � � � � � � � � � � �
/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

*LEVRQ� &� %� 	 %LUNLQVKDZ� -� ������� 7KH $QWHFHGHQWV� &RQVHTXHQFHV� DQG 0HGLDWLQJ 5ROH� � � � � � � � � � � � �
RI 2UJDQL]DWLRQDO $PELGH[WHULW\� �7KH $FDGHP\ RI 0DQDJHPHQW -RXUQDO�� YRO� ��� QR�� � � � � � � � � � �
�� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0DUFK�����@�

*XEULXP� -� )� 	 +ROVWHLQ� -� $� ������� 7KH 1HZ /DQJXDJH RI 4XDOLWDWLYH 0HWKRG� 2[IRUG� � � � � � � � � � � � � � �
8QLYHUVLW\�3UHVV��

*XWLpUUH]� -�� &HJDUUD�1DYDUUR� -�� &HSHGD�&DUULyQ� *� 	 /HDO 5RGUtJXH]� $� ������� /LQNLQJ� � � � � � � � � � � �
XQOHDUQLQJ ZLWK TXDOLW\ RI KHDOWK VHUYLFHV WKURXJK NQRZOHGJH FRUULGRUV� �-RXUQDO RI� � � � � � � � � � �
%XVLQHVV 5HVHDUFK �� YRO� ��� QR� �� SS��������� $YDLODEOH WKURXJK� /86(0 /LEUDU\� � � � � � � � � � �
ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0DUFK�����@�

���



+HGEHUJ� %� ������� +DQGERRN RI 2UJDQL]DWLRQDO 'HVLJQ� $GDSWLQJ 2UJDQLVDWLRQV WR 7KHLU� � � � � � � � � � �
(QYLURQPHQW� LQ 3� 1\VWURP 	 :� 6WDUEXFN �HGV�� � 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV�� � � � � � � � � � � � �
SS��±����

+LVORS� '� ������� .QRZOHGJH 0DQDJHPHQW LQ 2UJDQL]DWLRQV� $ &ULWLFDO ,QWURGXFWLRQ�� � � � � � � � � �
2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

+LVORS� '�� %RVOH\� 6�� &RRPEV� &� 5� 	 +ROODQG� -� ������� 7KH 3URFHVV RI ,QGLYLGXDO� � � � � � � � � � � � � � �
8QOHDUQLQJ� $ 1HJOHFWHG 7RSLF LQ DQ XQGHU�5HVHDUFKHG )LHOG� �0DQDJHPHQW /HDUQLQJ ��� � � � � � � � � �
YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

+LVORS� '�� %RVXD� 5� 	 +HOPV� 5� ������� .QRZOHGJH 0DQDJHPHQW LQ 2UJDQL]DWLRQV � D� � � � � � � � � � � � � �
&ULWLFDO�,QWURGXFWLRQ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

-RQHV� 2� ������� 'HYHORSLQJ $EVRUSWLYH &DSDFLW\ LQ 0DWXUH 2UJDQL]DWLRQV� 7KH &KDQJH� � � � � � � � � � �
$JHQW¶V 5ROH� �0DQDJHPHQW /HDUQLQJ�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK�� � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0DUFK�����@�

-RQHV� 2� 	 &UDYHQ� 0� ������� $EVRUSWLYH &DSDFLW\ DQG 1HZ 2UJDQLVDWLRQDO &DSDELOLWLHV� $� � � � � � � � � � � � �
7&6 &DVH� 6WXG\� ZRUNLQJ SDSHU� :3������ 0DQFKHVWHU 0HWURSROLWDQ 8QLYHUVLW\� � � � � � � � �
%XVLQHVV 6FKRRO� $YDLODEOH 2QOLQH�� � � �
KWWSV���H�VSDFH�PPX�DF�XN��������MRQHV���ZS��B���SGI��

.ODPPHU� $�� *ULVROG� 7� 	 *XHOGHQEHUJ� 6� ������� ,QWURGXFLQJ D µ6WRS�'RLQJ¶ &XOWXUH�� � � � � � � � � � � �
+RZ WR )UHH <RXU 2UJDQL]DWLRQ IURP 5LJLGLW\� �%XVLQHVV +RUL]RQV �� YRO� ��� QR� ��� � � � � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

.ODPPHU� $� 	 *XHOGHQEHUJ� 6� ������� 8QOHDUQLQJ DQG )RUJHWWLQJ LQ 2UJDQL]DWLRQV� $� � � � � � � � � � � �
6\VWHPDWLF 5HYLHZ RI /LWHUDWXUH� �-RXUQDO RI .QRZOHGJH 0DQDJHPHQW�� YRO� ��� QR� ��� � � � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

.YDOH� 6� ������� ,QWHU9LHZV� $Q ,QWURGXFWLRQ WR 4XDOLWDWLYH 5HVHDUFK ,QWHUYLHZLQJ�� � � � � � � � � �
7KRXVDQG�2DNV��6$*(�3XEOLFDWLRQV��

/HYLWW� %� 	 0DUFK� -� *� ������� 2UJDQL]DWLRQDO /HDUQLQJ� �$QQXDO 5HYLHZ RI 6RFLRORJ\�� YRO�� � � � � � � � � � � � � �
��� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

/HZLQ� .� ������� )LHOG 7KHRU\ LQ 6RFLDO 6FLHQFHಞ� 6HOHFWHG 7KHRUHWLFDO 3DSHUV� HGLWHG E\ '�� � � � � � � � � � � � � �
&DUWZULJKW��1HZ�<RUN��+DUSHU�	�%URWKHUV��

/H[LFR E\ 2[IRUG� ������� 8QOHDUQ _ 0HDQLQJ RI 8QOHDUQ E\ 2[IRUG 'LFWLRQDU\� �/H[LFR� � � � � � � � � � � � �
'LFWLRQDULHV _ (QJOLVK �� $YDLODEOH 2QOLQH� KWWSV���ZZZ�OH[LFR�FRP�GHILQLWLRQ�XQOHDUQ� � � � � �

���



>$FFHVVHG����0D\�����@��

/LQGKXOW� (� ������� 6FLHQWLILF ([FHOOHQFH LQ 3DUWLFLSDWRU\ DQG $FWLRQ 5HVHDUFK� 3DUW ,,�� � � � � � � � � � � �
5HWKLQNLQJ 2EMHFWLYLW\ DQG 5HOLDELOLW\� �7HFKQRORJ\ ,QQRYDWLRQ 0DQDJHPHQW 5HYLHZ ��� � � � � � � �
YRO� �� QR� �� SS���±��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0DUFK�����@�

0DFGRQDOG� *� ������� 7UDQVIRUPDWLYH 8QOHDUQLQJ� 6DIHW\� 'LVFHUQPHQW DQG &RPPXQLWLHV RI� � � � � � � � � �
/HDUQLQJ� �1XUVLQJ ,QTXLU\�� YRO� �� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0� � � � � � � � � � �
/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

0DFN� &� $� ������� +RZ WR :ULWH D *RRG 6FLHQWLILF 3DSHU� %HOOLQJKDP� :DVKLQJWRQ� 63,(� � � � � � � � � � � � � �
3UHVV��

0DUWLQV� ,�� 0DUWLQV� $�� 3HUHLUD� 2� 	 9DMHWK� 7� ������� 7KH 1H[XV RI 8QOHDUQLQJ DQG� � � � � � � � � � � � � � �
,QQRYDWLRQ LQ +(,V� 3URFHHGLQJV RI WKH (XURSHDQ &RQIHUHQFH RQ ,QWHOOHFWXDO &DSLWDO�� � � � � � � � � � �
����� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

0DWVXR� 0� ������� 0DQDJHUV¶ ([SORUDWLRQ $FWLYLWLHV DQG ,QGLYLGXDO 8QOHDUQLQJ� 7KH� � � � � � � � � �
0HGLDWLQJ 5ROH RI /HDUQLQJ 2ULHQWDWLRQ DQG 5HIOHFWLRQ� �7KH ,QWHUQDWLRQDO -RXUQDO RI� � � � � � � � � � �
+XPDQ 5HVRXUFH 0DQDJHPHQW�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK�� � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

0LFURVRIW� ������� 6N\SH IRU %XVLQHVV � ZLWK 6HFXULW\ DQG &RQWURO RI 0LFURVRIW� $YDLODEOH� � � � � � � � � � � � �
2QOLQH��KWWSV���ZZZ�VN\SH�FRP�HQ�EXVLQHVV��>$FFHVVHG����$SULO�����@��

0LQLVWU\ RI )RUHLJQ $IIDLUV RI 'HQPDUN� ������� ,QIRUPDWLRQ LQ (QJOLVK DERXW� � � � � � � � � � �
&2521$�&29,'��� LQ 'HQPDUN� �0LQLVWU\ RI )RUHLJQ $IIDLUV RI 'HQPDUN�� $YDLODEOH� � � � � � � � � �
2QOLQH��
KWWS���XP�GN�HQ�QHZV�QHZVGLVSOD\SDJH�"QHZVLG ��F���E��G�DH������EDFG������H��
�G���>$FFHVVHG����$SULO�����@��

1JDQD� -��3� ������� 0DQDJHPHQW ZLWK D )UDPH RI 0LQG IRU 6\VWHPLF 7KLQNLQJ� $� � � � � � � � � � � � �
&RQFHSWXDO &RQGLWLRQ 6HWWLQJ 7RRO� 0DQDJHPHQW ZLWK D )UDPH RI 0LQG IRU 6\VWHPLF� � � � � � � � � � � �
7KLQNLQJ� �6\VWHPV 5HVHDUFK DQG %HKDYLRUDO 6FLHQFH �� YRO� ��� QR� �� SS����±����� � � � � � � � � � �
$YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG� � � � � � �
���)HEUXDU\�����@�

1JX\HQ� 1� ������� 7KH -RXUQH\ RI 2UJDQL]DWLRQDO 8QOHDUQLQJ� $ &RQYHUVDWLRQ ZLWK :LOOLDP� � � � � � � � � � � �
+� 6WDUEXFN� �7KH /HDUQLQJ 2UJDQL]DWLRQ �� YRO� ��� QR� �� SS���±��� $YDLODEOH WKURXJK�� � � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

1LFHO\� $� 	 *KD]DOL� 5� 0� ������� 0LWLJDWLQJ $JJUHVVLYH 6PDOO 7UDGH DW 7RXULVW� � � � � � � � � � � � �
'HVWLQDWLRQV 7KURXJK &RJQLWLYH 5HVWUXFWXULQJ� �,QWHUQDWLRQDO -RXUQDO RI +RVSLWDOLW\ 	� � � � � � � � �
7RXULVP $GPLQLVWUDWLRQ �� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK� /86(0� � � � � � � � � �

���



/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

3DOPHU� ,�� 'XQIRUG� 5� 	 %XFKDQDQ� '� $� ������� 0DQDJLQJ 2UJDQL]DWLRQDO &KDQJHಞ� $� � � � � � � � � � � � �
0XOWLSOH�3HUVSHFWLYHV�$SSURDFK�����HG���,QWHUQDWLRQDO�HG���0F*UDZ�+LOO�(GXFDWLRQ��

3UDVDG� 3� ������� &UDIWLQJ 4XDOLWDWLYH 5HVHDUFKಞ� %H\RQG 3RVLWLYLVW 7UDGLWLRQV� �QG HGQ��� � � � � � � � � � �
1HZ�<RUN��5RXWOHGJH��

5HQQVWDP� -� 	 :lVWHUIRUV� '� ������� $QDO\]H�� � &UDIWLQJ <RXU 'DWD LQ 4XDOLWDWLYH� � � � � � � � � � � � �
5HVHDUFK��)LUVW�HGLWLRQ���6WXGHQWOLWWHUDWXU��

5XL]� 0� '� $�� &DUR� (� 0� 	 &HJDUUD�1DYDUUR� -��*� ������� /LQNLQJ WKH ,QWHQWLRQDO� � � � � � � � � � � � � �
8QOHDUQLQJ :LWK +XPDQ &DSLWDO� �3URFHHGLQJV RI WKH (XURSHDQ &RQIHUHQFH RQ� � � � � � � � � �
,QWHOOHFWXDO &DSLWDO�� SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

5XSþLü� 1� ������� /HDUQLQJ�)RUJHWWLQJ�8QOHDUQLQJ�5HOHDUQLQJ ± WKH /HDUQLQJ 2UJDQL]DWLRQ¶V� � � � � � � �
/HDUQLQJ '\QDPLFV� �7KH /HDUQLQJ 2UJDQL]DWLRQ�� YRO� ��� QR� �� SS����±����� � � � � � � � � �
$YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG� � � � � � �
���)HEUXDU\�����@�

5XVKPHU� 5� 	 'DYLHV� +� 2� ������� 8QOHDUQLQJ LQ +HDOWK &DUH� �4XDOLW\ DQG 6DIHW\ LQ +HDOWK� � � � � � � � � � � � � � � �
&DUH�� YRO� ��� QR� VXSSOB�� SS�LL��±LL��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

6DOYDWR� &� 	 5HUXS� &� ������� %H\RQG &ROOHFWLYH (QWLWLHV� 0XOWLOHYHO 5HVHDUFK RQ� � � � � � � � � � � �
2UJDQL]DWLRQDO 5RXWLQHV DQG &DSDELOLWLHV� �-RXUQDO RI 0DQDJHPHQW�� YRO� ��� QR� ��� � � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

6DXQGHUV� 0�� /HZLV� 3� 	 7KRUQKLOO� $� ������� 5HVHDUFK 0HWKRGV IRU %XVLQHVV 6WXGHQWV�� � � � � � � � � � � � �
>(OHNWURQLVN 5HVXUV@� �� HG�� )LQDQFLDO 7LPHV�3UHQWLFH +DOO� $YDLODEOH WKURXJK�� � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG���0DUFK�����@�

6FKQHLGHU� '� 	 *ROGZDVVHU� &� ������� %H D 0RGHO /HDGHU RI &KDQJH� +HUH¶V +RZ WR *HW� � � � � � � � � � � � � � � �
WKH 5HVXOWV <RX :DQW IURP WKH &KDQJH <RX¶UH /HDGLQJ� �0DQDJHPHQW 5HYLHZ ��� � � � � � � � � � �
SS���±��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � �
>$FFHVVHG����)HEUXDU\�����@�

6HQJH� 3� 0� ������� 7KH )LIWK 'LVFLSOLQH� 7KH $UW DQG 3UDFWLFH RI WKH /HDUQLQJ 2UJDQL]DWLRQ�� � � � � � � � � � � � � � �
���&XUUHQF\�SDSHUEDFN�HG���1HZ�<RUN��1<��&XUUHQF\�'RXEOHGD\��

6KDUPD� 6� 	 /HQND� 8� ������� ([SORULQJ /LQNDJHV EHWZHHQ 8QOHDUQLQJ DQG 5HOHDUQLQJ LQ� � � � � � � � � � � � �
2UJDQL]DWLRQV� �7KH /HDUQLQJ 2UJDQL]DWLRQ�� YRO� ��� QR� �� SS����±���� $YDLODEOH� � � � � � � � � �
WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG ��� � � � � � �
)HEUXDU\�����@�

���



6LQNXOD� -�� %DNHU� :� 	 1RRUGHZLHU� 7� ������� $ )UDPHZRUN IRU 0DUNHW�%DVHG� � � � � � � � � � � �
2UJDQL]DWLRQDO /HDUQLQJ� /LQNLQJ 9DOXHV� .QRZOHGJH DQG %HKDYLRU� �-RXUQDO RI WKH� � � � � � � � � �
$FDGHP\ RI 0DUNHWLQJ 6FLHQFH�� YRO� ��� QR� �� SS����±���� $YDLODEOH WKURXJK�� � � � � � � � � � �
/86(0�/LEUDU\�ZHEVLWH�KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

6LQNXOD� -� 0� ������� 0DUNHW̢EDVHG 6XFFHVV� 2UJDQL]DWLRQDO 5RXWLQHV� DQG 8QOHDUQLQJ�� � � � � � � � � �
-RXUQDO RI %XVLQHVV 	 ,QGXVWULDO 0DUNHWLQJ �� YRO� ��� QR� �� SS����±���� $YDLODEOH� � � � � � � � � � � �
WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG ��� � � � � � �
)HEUXDU\�����@�

6XNRFR� %� 0� 	 /HH� /� 7��6� ������� 7KH (IIHFWV RI 3V\FKRORJLFDO &DSLWDO DQG 7HDP 6WUDLQ� � � � � � � � � � � � � � � �
RQ WKH (IIHFWLYHQHVV RI 1SG 7HDPV� 7KH 0RGHUDWLQJ 5ROH RI 3HUFHLYHG 'LYHUVLW\� � � � � � � � � � � �
&OLPDWH� �,QWHUQDWLRQDO -RXUQDO RI ,QQRYDWLRQ 0DQDJHPHQW�� >H�MRXUQDO@ YRO� ��� QR� ��� � � � � � � � � � �
$YDLODEOH 2QOLQH�� �
KWWSV���ZZZ�ZRUOGVFLHQWLILF�FRP�GRL�DEV���������6���������������� >$FFHVVHG ��� � �
0D\�����@��

6YHQLQJVVRQ� 6� 	 6|UJlUGH� 1� ������� 2UJDQL]DWLRQDO &KDQJH 0DQDJHPHQW� LQ /�� � � � � � � � � � �
6WUDQQHJnUG 	 $� 6W\UKH �HGV�� �0DQDJHPHQW� $Q $GYDQFHG ,QWURGXFWLRQ �� /XQG�� � � � � � � � � �
6WXGHQWOLWWHUDWXU��

6ZLIW� 3� (� 	 +ZDQJ� $� ������� /HDUQLQJ� '\QDPLF &DSDELOLWLHV DQG 2SHUDWLQJ 5RXWLQHV� $� � � � � � � � � � � � � �
&RQVXPHU 3DFNDJH *RRGV &RPSDQ\� �7KH /HDUQLQJ 2UJDQL]DWLRQ�� YRO� ��� QR� ��� � � � � � � � � � �
SS���±��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � �
>$FFHVVHG����0DUFK�����@�

7VDQJ� (� ������� 2UJDQL]DWLRQDO /HDUQLQJ DQG WKH /HDUQLQJ 2UJDQL]DWLRQ� $ 'LFKRWRP\� � � � � � � � � � �
%HWZHHQ 'HVFULSWLYH DQG 3UHVFULSWLYH 5HVHDUFK� �+XPDQ 5HODWLRQV �� YRO� ��� QR� ��� � � � � � � � � � �
SS���±��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\� � � � � � �
>$FFHVVHG����)HEUXDU\�����@�

7VDQJ� (� :� .� 	 =DKUD� 6� $� ������� 2UJDQL]DWLRQDO 8QOHDUQLQJ� �+XPDQ 5HODWLRQV �� YRO� ���� � � � � � � � � � � � � � �
QR� ��� SS�����±����� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

:DHJHPDQ� $�� 'HFOHUFN� &� +�� %RRQH� &�� 6HXULQFN� 5� 	 3DUL]HO� 3� 0� ������� ,QGLYLGXDO� � � � � � � � � � � � � � �
'LIIHUHQFHV LQ %HKDYLRUDO )OH[LELOLW\ LQ D 3UREDELOLVWLF 5HYHUVDO /HDUQLQJ 7DVN� $Q� � � � � � � � � � �
)05, 6WXG\�� �-RXUQDO RI 1HXURVFLHQFH� 3V\FKRORJ\� DQG (FRQRPLFV �� YRO� �� QR� ��� � � � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

:DQJ� ;�� 4L� <� 	 =KDR� <� ������� ,QGLYLGXDO 8QOHDUQLQJ� 2UJDQL]DWLRQDO 8QOHDUQLQJ DQG� � � � � � � � � � � � �
6WUDWHJLF )OH[LELOLW\� 7KH GRZQ�XS &KDQJH 3HUVSHFWLYH� �%DOWLF -RXUQDO RI� � � � � � � � �
0DQDJHPHQW�� YRO� ��� QR� �� SS��±��� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � � � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����)HEUXDU\�����@�

���



:H $UH %RVFK� ������� � $YDLODEOH 2QOLQH�� � � � � � �
KWWS���ZHDUHERVFK�FRP�LQGH[�HQ�KWPO�RXU6WUDWHJLF&RQWHQW�>$FFHVVHG����$SULO�����@��

:HQVOH\� $� .� 3� 	 1DYDUUR� -� *� &� ������� 2YHUFRPLQJ .QRZOHGJH /RVV WKURXJK WKH� � � � � � � � � � � � � � �
8WLOL]DWLRQ RI DQ 8QOHDUQLQJ &RQWH[W� �-RXUQDO RI %XVLQHVV 5HVHDUFK �� YRO� ��� QR� ��� � � � � � � � � � � � �
SS�����±����� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

:+2� ������� &RURQDYLUXV 'LVHDVH �&29,'���� � (YHQWV DV 7KH\ +DSSHQ� $YDLODEOH 2QOLQH�� � � � � � � � � � � �
KWWSV���ZZZ�ZKR�LQW�HPHUJHQFLHV�GLVHDVHV�QRYHO�FRURQDYLUXV������HYHQWV�DV�WKH\�KDS
SHQ�>$FFHVVHG����$SULO�����@��

=DKUD� 6� $�� $EGHOJDZDG� 6� *� 	 7VDQJ� (� :� .� ������� (PHUJLQJ 0XOWLQDWLRQDOV� � � � � � � � � � � � � �
9HQWXULQJ ,QWR 'HYHORSHG (FRQRPLHV� ,PSOLFDWLRQV IRU /HDUQLQJ� 8QOHDUQLQJ� DQG� � � � � � � � �
(QWUHSUHQHXULDO &DSDELOLW\� �-RXUQDO RI 0DQDJHPHQW ,QTXLU\�� YRO� ��� QR� ��� � � � � � � � � �
SS����±���� $YDLODEOH WKURXJK� /86(0 /LEUDU\ ZHEVLWH� � � � � �
KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\�>$FFHVVHG����0DUFK�����@�

=DKUD� 6� $� 	 *HRUJH� *� ������� $EVRUSWLYH &DSDFLW\� $ 5HYLHZ� 5HFRQFHSWXDOL]DWLRQ� DQG� � � � � � � � � � � � �
([WHQVLRQ� �$FDGHP\ RI 0DQDJHPHQW 5HYLHZ �� YRO� ��� QR� �� SS����±���� $YDLODEOH� � � � � � � � � � �
WKURXJK� /86(0 /LEUDU\ ZHEVLWH KWWS���ZZZ�OXVHP�OX�VH�OLEUDU\ >$FFHVVHG � $SULO� � � � � � � �
����@�
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$SSHQGL[�

,QWHUYLHZHH�� /HQJWK�RI�HPSOR\PHQW� 'HSDUWPHQW�

-RKQ�� !���\HDUV� +5��

$OLFH� ����\HDU� +5�

%RE� !���\HDUV� /HJDO��

-XOLD� ����\HDU� +5�

6DUDK� !���\HDUV� 0DUNHWLQJ�

0LNH�� !���\HDUV� +5�

5RVH�� !���\HDUV� 0DUNHWLQJ�

7RP�� !���\HDUV� &RPPXQLFDWLRQV�

6DQQH� !���\HDUV� 6DOHV�

-HQV�� !����\HDUV� (QJLQHHULQJ�
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