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$ࠪQRZOHGJHPHQWV

2QH RI P\ ਖ਼UVW H[SHULHQFHV RI JUDG VFKRRO ZDV VL॔LQJ LQ +RXVWRQ +DOO� OLVWHQLQJ WR RQH RI
WKH GHDQV GHVFULELQJ WKH SURFHVV RI ZRUNLQJ WRZDUGV D 3K�'� DV D ۢPRQDVWLF HQGHDYRU�ۣ ,W۟V
D URPDQWLF LPDJH� ULJKW" ॡH ORQH DFDGHPLF� VSHQGLQJ ORQJ KRXUV FORLVWHUHG LQ WKH OLEUDU\�
JUDSSOLQJ ZLWK WKH ELJ TXHVWLRQV� SRXULQJ WKHLU VRXO LQWR WKH ZRUN� (PHUJLQJ DW ODVW ����
\HDUV ODWHU ZLWK PRUH JUH\ KDLUV� IHZHU IULHQGV� EXW DQ DEVROXWH H[SHUW LQ WKHLU ਖ਼HOG�

,I WKHUH۟V RQH WKLQJ , KDYH OHDUQHG VLQFH WKDW GD\� LW۟V WKDW WKH EHVW DFDGHPLF ZRUN
FDQQRW EH GRQH LQ LVRODWLRQ� DQG WKDW JUDG VFKRRO FDQQRW EH VXUYLYHG ZLWKRXW WKH VXSSRUW
RI IULHQGV DQG IDPLO\� 3DFH WKH GHDQ ZKR VSRNH DW P\ RULHQWDWLRQ� , ZRXOG QRW KDYH PDGH
LW RXW RI JUDG VFKRRO LI ,۟G KROHG P\VHOI XS IRU \HDUV GRLQJ QRWKLQJ EXW ZRUNLQJ� 6R DERYH
DOO� ,۟G OLNH WR DFNQRZOHGJH WKH IULHQGV ZKR ZHUH WKHUH IRU PH DORQJ WKH ZD\� ZLWKRXW
ZKRP , FRXOGQ۟W KDYH GRQH WKLV�

0\ IHOORZ JUDG VWXGHQWV� ZKR ZHUH WKHUH IRU FRPPLVHUDWLRQ DQG FHOHEUDWLRQ LQ HTXDO
PHDVXUHV� HVSHFLDOO\ P\ FRKRUW� 0HUHGLWK� .REH\� DQG <RQJ�FKHRO� DQG P\ VRFLR ODE IDP�
LO\� %HWV\� 6DEUL\D� 0DULHOOH� 6RRK\XQ� DQG 6XH� &DLWOLQ /LJKW� -RHO :DOOHQEHUJ� DQG &KULV
$KHUQ KDYH EHHQ FRQVWDQW VRXUFHV RI VXSSRUW� DQG UHJXODU EUXQFKHV ZLWK &KULVWLQH %R\�
ODQ KDYH NHSW PH IURP EHFRPLQJ D FRPSOHWH DVFHWLF� , DP HVSHFLDOO\ LQGHEWHG WR &RQVWDQ�
WLQH /LJQRV� ZKRVH SUDJPDWLVP DQG H[WUHPHO\ JRRG WDVWH LQ PXVLF KDYH KHOSHG PH VWD\
JURXQGHG�

2I FRXUVH WKLV GLVVHUWDWLRQ ZRXOG QRW KDYH EHHQ SRVVLEOH ZLWKRXW WKH SDWLHQFH DQG
ZLVGRP RI P\ ਖ਼UVW DGYLVRU DW 3HQQ� *LOOLDQ 6DQNR੘� P\ GLVVHUWDWLRQ VXSHUYLVRU� %LOO /DERY�
DQG P\ FRPPL॔HH PHPEHU IURP DIDU� 5RELQ 'RGVZRUWK� , ZRXOG QRW EH DW 3HQQ DW DOO
ZLWKRXW WKH HQFRXUDJHPHQW RI WKH YHU\ H[FHOOHQW OLQJXLVWLFV IDFXOW\ DW (PRU\ 8QLYHUVLW\�
HVSHFLDOO\ 6XVDQ 7DPDVL� 0DUMRULH 3DN� DQG 'RQ 7XWHQ� ,۟P DOVR JUDWHIXO IRU P\ QRQ�
DFDGHPLF VXSSRUW WHDP� 'L 2۟1HLOO DQG -R $QQD 7XUQHU KDYH HDFK NHSW PH VDQH LQ WKHLU
RZQZD\� ZKLOH $UZHQ0\HUV� $QWKHD %DUQH॔� DQG P\ IDPLO\ KDYH EHHQ P\ FKHHUOHDGHUV�

/DVW� EXW QHYHU OHDVW� .\OH *RUPDQ� IRU KHOSLQJ PH VHH OLJKW DW WKH HQG RI WKH WXQQHO�
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ॡLV GLVVHUWDWLRQ H[DPLQHV WKH LQWHUDFWLRQ EHWZHHQ D VRFLDO YDULDEOH� KLJKHU HGXFDWLRQ� DQG
WKH OLQJXLVWLF YDULDEOHV ZKLFK FRQVWLWXWH ORFDO GLDOHFWV� ,W GUDZV RQ OLWHUDWXUH LQ ERWK VR�
FLROLQJXLVWLFV DQG WKH VRFLRORJ\ RI HGXFDWLRQ WR SURSRVH D UHIRUPXODWLRQ RI WKH HGXFDWLRQ
YDULDEOH ZKLFK UHFRJQL]HV WKH ZD\V LQ ZKLFK WKH VRFLDO PHDQLQJ RI HGXFDWLRQ KDV FKDQJHG
RYHU WLPH� 7ZR FDVH VWXGLHV DUH SUHVHQWHG ZKLFK H[DPLQH WKH H੘HFW WKLV QHZ HGXFDWLRQ
YDULDEOH KDV LQ RQJRLQJ ORFDO VRXQG FKDQJHV� ॡH ਖ਼UVW XVHV GDWD IURP WKH 3KLODGHOSKLD
1HLJKERUKRRG &RUSXV WR VWXG\ WKH H[WHQW WR ZKLFK 3KLODGHOSKLDQV ZLWK GL੘HULQJ HGXFD�
WLRQDO EDFNJURXQGV KDYH PDLQWDLQHG ORFDO GLDOHFW IHDWXUHV RYHU WKH SDVW FHQWXU\� ZKLOH WKH
VHFRQG XVHV WKH 5DOHLJK &RUSXV WR VWXG\ HGXFDWLRQ۟V UROH LQ WKH UHYHUVDO RI WKH 6RXWKHUQ
9RZHO 6KL॑�

ॡH UHVXOWV RI WKHVH WZR VWXGLHV DUH H[SODLQHG ZLWK UHIHUHQFH WR WKH VRFLDO VDOLHQFH
RI WKH IHDWXUHV ZKLFK VKRZ VWUDWLਖ਼FDWLRQ DFFRUGLQJ WR HGXFDWLRQ� , DUJXH WKDW GDWD IURP
SUHYLRXV VRFLROLQJXLVWLF SHUFHSWLRQ VWXGLHV DVZHOO DV QHZ GDWD UHJDUGLQJ D॔LWXGHV WRZDUGV
WKH ORFDO GLDOHFWV VKRZ WKDW VSHDNHUV ZLWK HOLWH HGXFDWLRQDO EDFNJURXQGV DUH DYRLGLQJ RQO\
WKH PRVW VWHUHRW\SLFDO DQG QHJDWLYHO\�HYDOXDWHG ORFDO IHDWXUHV� ZKLOH SDUWLFLSDWLQJ IXOO\
LQ WKH UHVW RI WKH ORFDO V\VWHP� ॡLV UHVXOW KDV VLJQLਖ਼FDQW LPSOLFDWLRQV IRU IXWXUH ZRUN� DV
LW VKRZV WKDW VRFLDO HYDOXDWLRQ GRHV QRW VLPSO\ DULVH LQ UHVSRQVH WR OLQJXLVWLF LQQRYDWLRQ�
EXW PD\ DOVR DFW LQ WXUQ DV D GULYLQJ IRUFH EHKLQG OLQJXLVWLF FKDQJH�
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� ,QWURGXFWLRQ �
��� ॡH VRFLROLQJXLVWLF VWXG\ RI HGXFDWLRQ � � � � � � � � � � � � � � � � � � � � � �
��� (GXFDWLRQ LQ WKH 8QLWHG 6WDWHV � � � � � � � � � � � � � � � � � � � � � � � � � �
��� $ QHZ DSSURDFK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6WUXFWXUH RI WKH GLVVHUWDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 'DWD DQG 0HWKRGV ��
��� 3KLODGHOSKLD 'DWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5DOHLJK 'DWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0HWKRGV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� 3KLODGHOSKLD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 5DOHLJK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 3KLODGHOSKLD ��
��� ॡH 3KLODGHOSKLD GLDOHFW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� )HUJXVRQ ����� ۞6KRUW $ LQ 3KLODGHOSKLD (QJOLVK۟ � � � � � � � � � � ��
����� /LQJXLVWLF &KDQJH DQG 9DULDWLRQ LQ 3KLODGHOSKLD � � � � � � � � � � � ��
����� /DWHU VWXGLHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

YL



����� ॡH ��� <HDUV VWXG\ � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5HVXOWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� ॡH VSOLW VKRUW�D V\VWHP � � � � � � � � � � � � � � � � � � � � � � � � ��
����� ॡH ORZ�EDFN YRZHOV � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� �DZ� IURQWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� �RZ� IURQWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� &DQDGLDQ UDLVLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� �H\� UDLVLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� �XZ� IURQWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 6DOLHQFH RI WKH 3KLODGHOSKLD 'LDOHFW � � � � � � � � � � � � � � � � � � � � � � ��
��� 2Q D॔LWXGHV DQG VKRUW�D V\VWHPV � � � � � � � � � � � � � � � � � � � � � � � � ��

����� $DURQ 6� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 0D[LQH )� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� +ROO\ '� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� -HUU\ 3� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� -DNH 6� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� .DWULQD &� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 5DOHLJK ��
��� ॡH 6RXWKHUQ 'LDOHFW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 5HVXOWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� 696 VWDJH �� �D\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 696 VWDJH �� �H\� DQG �H� � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 696 VWDJH �� �L\� DQG �L� � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 696� �DH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 2WKHU 6RXWKHUQ YDULDEOHV � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 6XPPDU\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� &RQFOXVLRQ ���
��� 6XPPDU\ RI ਖ਼QGLQJV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� ,V WKLV MXVW VRFLDO FODVV VWUDWLਖ਼FDWLRQ" � � � � � � � � � � � � � � � � � � � � � � ���
��� :KDW DERXW DFFRPPRGDWLRQ" � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� ,QWHUQDOL]HG QHJDWLYH HYDOXDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � ���
��� 5HWXUQ WR WKH EHJLQQLQJ� HGXFDWLRQ DQG DFWXDWLRQ � � � � � � � � � � � � � � ���
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$ 'HWDLOV RI DQDO\VLV ���
$�� 5 SDFNDJHV DQG IXQFWLRQV XVHG IRU DQDO\VLV � � � � � � � � � � � � � � � � � � ���
$�� 3KLODGHOSKLD WRNHQ FRXQWV DQG RXWOLHU DQDO\VLV � � � � � � � � � � � � � � � � ���
$�� 5DOHLJK WRNHQ FRXQWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
$�� 0XOWLSOH FRPSDULVRQ UHVXOWV � � � � � � � � � � � � � � � � � � � � � � � � � � ���

%LEOLRJUDSK\ ���
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/LVW RI 7DEOHV

��� &KDQJH LQ HGXFDWLRQ EHWZHHQ ���� DQG ����� 8�6� &HQVXV %XUHDX� � � � � � �
��� ([DPSOH LQVWLWXWLRQV LQ HDFK FDWHJRU\� � � � � � � � � � � � � � � � � � � � � � ��

��� (GXFDWLRQ GLVWULEXWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� ,QVWLWXWLRQV RI KLJKHU HGXFDWLRQ UHSUHVHQWHG LQ WKH 31&� � � � � � � � � � � ��
��� (GXFDWLRQ GLVWULEXWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� ,QVWLWXWLRQV RI KLJKHU HGXFDWLRQ UHSUHVHQWHG LQ WKH 5DOHLJK &RUSXV� � � � � ��

��� 3KLODGHOSKLD YRZHOV LQ WKH ����V �/DERY ��������� � � � � � � � � � � � � � � ��
��� 3KLODGHOSKLD YRZHO FKDQJHV VLQFH WKH ����V �/DERY HW DO� ������ � � � � � � � ��
��� �¨K� )�−)� ∼ VFDOHG '2% � 6H[ � 0DQQHU � (GXFDWLRQ � ORJ 'XUDWLRQ � � ��
��� �¨K� )�−)� ∼ (G × VFDOHG '2% � (G ×0DQQHU � (G × 6H[ � ORJ 'XUDWLRQ ��
��� �RK� )� ∼ (GXFDWLRQ × VFDOHG '2% � 6H[ � ORJ 'XUDWLRQ � 0DQQHU � 3ODFH ��
��� �DZ� )�−)�∼ (GXFDWLRQ× VFDOHG '2% � (GXFDWLRQ× 6H[ � ORJ 'XUDWLRQ

� (GXFDWLRQ × 1DVDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �RZ&� )� ∼ '2% × (GXFDWLRQ × 6H[ � 'XUDWLRQ � � � � � � � � � � � � � � � ��
��� �D\�� )� ∼ 6H[ × VFDOHG '2% � (GXFDWLRQ � ORJ 'XUDWLRQ � � � � � � � � � � ��
��� �H\&� )�−)� ∼0DQQHU × VFDOHG '2% � 6H[ � (GXFDWLRQ � ORJ 'XUDWLRQ � ��
���� �H\)� )�−)� ∼ (GXFDWLRQ × VFDOHG '2% � 6H[ � ORJ 'XUDWLRQ � � � � � � � ��
���� �7XZ� )� ∼ VFDOHG '2% � 6H[ � (GXFDWLRQ � ORJ 'XUDWLRQ � 0DQQHU � � � � ��
���� �.XZ� )� ∼ VFDOHG '2% � 6H[ � (GXFDWLRQ � ORJ 'XUDWLRQ � 0DQQHU � � � � ��

��� �D\� )�−)� ∼ '2% � 6H[ � (G,QGH[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ (QYL�
URQPHQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� �H\� )�−)� ∼ '2% � 6H[ � (GXFDWLRQ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH ��
��� �H� )�−)� ∼ '2% � 6H[ � (GXFDWLRQ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH � ��
��� �L\� )�−)� ∼ '2% � 6H[ � (GXFDWLRQ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH ��
��� �L� )�−)� ∼ '2% � 6H[ � (GXFDWLRQ � )ROORZLQJ 3ODFH � � � � � � � � � � � ��
��� �DH� )�−)� ∼ '2% � 6H[ � (GXFDWLRQ � )ROORZLQJ 3ODFH � � � � � � � � � � � ��
��� �DZ� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH � � ��
��� �RZ� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH � � ��
��� �XZ� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH � � ��
���� �R� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH � � � ���
���� �RK� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH � � ���
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$�� 6XPPDU\ RI WRNHQ FRXQWV IRU HDFK YRZHO LQ &KDSWHU �� 3KLODGHOSKLD� � � � ���
$�� 6XPPDU\ RI WRNHQ FRXQWV IRU HDFK YRZHO LQ &KDSWHU �� 5DOHLJK� � � � � � � ���
$�� �¨K� (G,QGH[ 0XOWLSOH &RPSDULVRQV RI 0HDQV� 7XNH\ &RQWUDVWV� � � � � � � ���
$�� �H\)� (G,QGH[ 0XOWLSOH &RPSDULVRQV RI 0HDQV� � � � � � � � � � � � � � � � � ���
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/LVW RI )LJXUHV

��� &KDQJH LQ �¨K� RYHU WLPH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &KDQJH LQ �DZ� RYHU WLPH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� $JH E\ '2% UDQJH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0HDQ DJH RYHU WLPH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6SHDNHU GHQVLW\ E\ '2%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6SHDNHU GHQVLW\ E\ '2%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 7HQVH �¨K� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� /D[ �¨� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7HQVH �¨K� E\ HGXFDWLRQ DQG PDQQHU RI IROORZLQJ VHJPHQW� � � � � � � � � � ��
��� /D[ �¨� E\ HGXFDWLRQ DQG PDQQHU RI IROORZLQJ VHJPHQW� � � � � � � � � � � � ��
��� 3ORW RI DOO SRWHQWLDO LQWHUDFWLRQV IRU �¨K�� � � � � � � � � � � � � � � � � � � � ��
��� �RK� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �R� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �DZ�� ॠDGUDWLF ਖ਼W IRU GDWH RI ELUWK� � � � � � � � � � � � � � � � � � � � � � � ��
��� �DZ�� ॠDGUDWLF ਖ਼W IRU GDWH RI ELUWK � HGXFDWLRQ� � � � � � � � � � � � � � � � ��
���� )RXU SUHGLFWRUV RI �DZ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �RZ&� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �RZ&� WKUHH�ZD\ LQWHUDFWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �D\�� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �D\�� SUHYLRXV VWXGLHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �D\�� E\ '2% DQG VH[� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �H\&� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �H\&� E\ HQYLURQPHQW� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �H\)� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �7XZ� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �.XZ� E\ HGXFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �.XZ� TXDGUDWLF ਖ਼W� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �.XZ� TXDGUDWLF ਖ਼W� ZLWKRXW SUH�ODWHUDO WRNHQV� � � � � � � � � � � � � � � � � ��
���� �.XZ� WRNHQV E\ IROORZLQJ PDQQHU� *$0 FXUYHV� � � � � � � � � � � � � � � ��
���� 6KRUW�D V\VWHP RI $DURQ 6�� ZLWK 3LOODL VFRUHV� � � � � � � � � � � � � � � � � ��
���� 6KRUW�D V\VWHP RI 0D[LQH )�� ZLWK 3LOODL VFRUHV� � � � � � � � � � � � � � � � � ��
���� 6KRUW�D V\VWHP RI +ROO\ '�� ZLWK 3LOODL VFRUHV� � � � � � � � � � � � � � � � � ��
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���� 6KRUW�D V\VWHP RI -HUU\ 3�� ZLWK 3LOODL VFRUHV� � � � � � � � � � � � � � � � � � ��
���� 6KRUW�D V\VWHP RI -DNH 6�� ZLWK 3LOODL VFRUHV� � � � � � � � � � � � � � � � � � ��
���� 6KRUW�D V\VWHP RI .DWULQD &�� ZLWK 3LOODL VFRUHV� � � � � � � � � � � � � � � � ��

��� ॡH 6RXWKHUQ 9RZHO 6KL॑ �/DERY HW DO� ���������� � � � � � � � � � � � � � � � ��
��� �D\� WUDMHFWRU\ E\ GDWH RI ELUWK� IROORZLQJ VHJPHQW FRQGLWLRQ� � � � � � � � � ��
��� �D\� QXFOHXV E\ GDWH RI ELUWK� � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �H\� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �H� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �L\� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� �L� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6KRUW�D WUDMHFWRU\ E\ '2%� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 6KRUW�D GLDJRQDO E\ '2%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� %DFN YRZHOV E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � ��
���� /RZ�EDFN YRZHO WUDMHFWRU\ E\ ELUWK\HDU� � � � � � � � � � � � � � � � � � � � ��
���� �R� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� �RK� E\ HGXFDWLRQ JURXS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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&KDSWHU �

,QWURGXFWLRQ

:K\ GR VRFLROLQJXLVWV VWXG\ HGXFDWLRQ" 3XW DQRWKHU ZD\� ZKDW LV RXU K\SRWKHVLV FRQ�

FHUQLQJ WKH UHODWLRQVKLS EHWZHHQ HGXFDWLRQ DQG ODQJXDJH YDULDWLRQ" 2QH VWUDLJKWIRUZDUG

SRVVLELOLW\ LV WKDW HGXFDWLRQ LV VLPSO\ HLWKHU D SUR[\ IRU RU FRQWULEXWLQJ IDFWRU WR VRFLDO

FODVVۚDQG LW LV E\ QRZ D ZHOO�HVWDEOLVKHG IDFW WKDW WKHUH DUH FODVV�EDVHG GL੘HUHQFHV LQ WKH

ZD\ SHRSOH VSHDN� +RZHYHU� LI ZH VLPSO\ HTXDWH HGXFDWLRQ ZLWK VRFLDO FODVV� ZH ULVN RYHU�

ORRNLQJ WKH UROH WKDW D PRGHUQ FROOHJH HGXFDWLRQ SOD\V DV D PHDQV IRU ERWK JHRJUDSKLF DQG

FODVV PRELOLW\� $VVXPLQJ WKDW XSZDUGO\ PRELOH LQGLYLGXDOV ZLOO VWULYH WR DFFRPPRGDWH WR

WKH QRUPV RI WKHLU QHZ VWDWXV� DW ZKDW SRLQW GRHV WKLV DFFRPPRGDWLRQ RFFXU� DQG E\ ZKDW

PHDQV" ,V LW D SXUHO\ PHFKDQLVWLF H੘HFW RI D॔HQGLQJ DQ HOLWH LQVWLWXWLRQ DQG EHLQJ H[SRVHG

WR RWKHU GLDOHFWV� RU D FRQVFLRXV DVSLUDWLRQDO FKDQJH WKDW KDSSHQV HDUO\" ॡH UHVHDUFK WR

EH SUHVHQWHG KHUH� DORQJ ZLWK UHFHQW UHVXOWV IURP WKH ,PSDFW RI +LJKHU (GXFDWLRQ RQ /RFDO

3KRQRORJ\ SURMHFW �,+(/3� /DERY HW DO� ����� LPSOLHV WKH OD॔HU� QRWDEO\� WKH ,+(/3 SURMHFW

ਖ਼QGV WKH VDPH PDUNHG FKDQJHV WR WKH 3KLODGHOSKLD GLDOHFW DV WKRVH WR EH SUHVHQWHG KHUH

LQ &KDSWHU �� EXW LQ VWXGHQWV ZKR KDYH RQO\ MXVW VWDUWHG FROOHJH� 6XFK VWXGHQWV SUHVXP�

DEO\ KDYH QRW \HW KDG VXਜ਼FLHQW H[SRVXUH WR WKHLU QHZ HQYLURQPHQW WR GLVSOD\ DXWRPDWLF

FRQYHUJHQFH WR D QHZ QRUP� ॡXV� WKHVH FKDQJHV PD\ EH D॔ULEXWHG WR WKH OHYHO RI HGXFD�
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WLRQ WKHVH VWXGHQWV DVSLUH WR D॔DLQ� UDWKHU WKDQ WKDW ZKLFK WKH\ KDYH DFWXDOO\ FRPSOHWHG�

:KLOH WKH VWXGLHV SUHVHQWHG KHUH ZLOO IRFXV RQ KLJKHU HGXFDWLRQ DV WKH YDULDEOH RI QRWH� DV

LW PDUNV D FOHDU HQG SRLQW IRU HGXFDWLRQDO D॔DLQPHQW� LW LV FOHDU IURP HPHUJLQJ UHVHDUFK

WKDW WKHVH SD॔HUQV FDQ EH IRUPHG ZHOO EHIRUH DQ LQGLYLGXDO VHWV IRRW RQ D FROOHJH FDPSXV�

(GXFDWLRQ WKHQ LV D SHUKDSV D EH॔HU UHਗ਼HFWLRQ RI DQ LQGLYLGXDO۟V RYHUDOO VRFLDO WUDMHF�

WRU\ WKDQ RWKHU PHDVXUHV RI VRFLDO FODVV� +RZHYHU� WKH TXHVWLRQ VWLOO UHPDLQV DV WR ZKDW

VSHFLਖ਼F VRFLDO UROH HGXFDWLRQ SOD\V LQ H੘HFWLQJ WKHVH FKDQJHVۚZK\ZRXOG D FHUWDLQ W\SH RI

HGXFDWLRQ LQਗ਼XHQFH DQ LQGLYLGXDO WR GLYHUJH IURP ORFDO OLQJXLVWLF QRUPV" 7R H[SORUH WKLV

TXHVWLRQ ZH FDQ WXUQ WR VRFLRORJLFDO WKHRU\� ZKLFK R੘HUV D YDULHW\ RI LGHDV RQ WKH VXEMHFW�

)RU LQVWDQFH� WKH VRFLDOL]DWLRQ PRGHO VHHV WKH UROH RI HGXFDWLRQ DV HQGRZLQJ LQGLYLGXDOV

ZLWK SHUVRQDO YDOXHV� NQRZOHGJH� DQG D॔LWXGHV� ZKLOH DOORFDWLRQ WKHRU\ VHHV VFKRROLQJ

DV FRQIHUULQJ D SDUWLFXODU VWDWXV WR LQGLYLGXDOV� DOORFDWLQJ VWXGHQWV LQWR SUH�GHਖ਼QHG UROHV

�VHH GLVFXVVLRQ LQ 0H\HU ������ 0H\HU ������ IDYRUV D GL੘HUHQW LQWHUSUHWDWLRQ� WKDW RI OH�

JLWLPDWLRQ WKHRU\� LQ ZKLFK HGXFDWLRQ DFWXDOO\ FUHDWHV DQG OHJLWLPDWHV QHZ HOLWH SRVLWLRQV

DQG FUHDWHV D VHQVH RI QDWLRQDO FXOWXUH� ۢ(GXFDWLRQ LV� DV KDV R॑HQ EHHQ QRWHG� D VHFX�

ODU UHOLJLRQ LQ PRGHUQ VRFLHWLHV� DV UHOLJLRQV GR� LW SURYLGHV D OHJLWLPDWLQJ DFFRXQW RI WKH

FRPSHWHQFH RI FLWL]HQV� WKH DXWKRULW\ RI HOLWHV� DQG WKH VRXUFHV RI WKH DGHTXDF\ RI WKH

VRFLDO V\VWHP WR PDLQWDLQ LWVHOI LQ WKH IDFH RI XQFHUWDLQW\ۣ �0H\HU ��������� :KLOH WKHVH

WKHRULHV GL੘HU LQ WKHLU SDUWLFXODUV� WKH\ VKDUH WKH FRPPRQ WKHPH WKDW RQH RI WKH JRDOV RI

HGXFDWLRQ LV WR SUHSDUH VWXGHQWV IRU WKHLU SDUWLFXODU UROH LQ OLIH� ,W ZRXOG IROORZ WKHQ WKDW

RQH RI WKH LQHYLWDEOH H੘HFWV RI WKLV UROH� HVSHFLDOO\ IRU XSZDUGO\ PRELOH VWXGHQWV� LV WKDW

VWXGHQWV DUH H[SRVHG WR D VHW RI QHZ OLQJXLVWLF QRUPV� :KHWKHU ZH YLHZ VFKRROV DV VRFLDO�

L]LQJ VWXGHQWV LQWR D SDUWLFXODU VHW RI OLQJXLVWLF D॔LWXGHV� SUHSDULQJ WKHP IRU WKH VW\OH RI

ODQJXDJH HPSOR\HG LQ WKHLU IXWXUH UROH� RU PDWULFXODWLQJ WKHP LQWR WKH XVH RI WKH QDWLRQDO

YDOXH NQRZQ DV ۢ6WDQGDUG $PHULFDQ (QJOLVK �ۣ HGXFDWLRQ KDV FOHDU LPSOLFDWLRQV IRU KRZ

LQGLYLGXDOV HPSOR\ ODQJXDJH�
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ॡLV� WKHQ� LV ZK\ VRFLROLQJXLVWV VWXG\ HGXFDWLRQ� *LYHQ WKH LPSRUWDQFH RI HGXFDWLRQ

DV D VRFLDO YDULDEOH� KRZ KDYH VRFLROLQJXLVWV JRQH DERXW VWXG\LQJ LW" ॡHUH DUH WZR PDLQ

WUDGLWLRQV RI UHOHYDQFH� ODUJH�VFDOH TXDQWLWDWLYH FRUSXV VWXGLHV� DQG VPDOO�VFDOH VWXGLHV

ZLWK D PRUH TXDOLWDWLYH RU HWKQRJUDSKLF IRFXV� ,W KDV IUHTXHQWO\ EHHQ WKH FDVH WKDW VWXGLHV

LQ WKH IRUPHU WUDGLWLRQ DLP WR WDNH D ZLGH YLHZ RI RYHUDOO WUHQGV� DQG WKHUHIRUH VLPSO\

FRXQW \HDUV RI HGXFDWLRQ FRPSOHWHG DV RQH DPRQJ PDQ\ VRFLDO YDULDEOHV� RU DV RQH RI VHY�

HUDO LQGLFDWRUV FRPSULVLQJ D VRFLR�HFRQRPLF LQGH[ �6(,�� UDWKHU WKDQ VWXG\LQJ WKH UROH RI

HGXFDWLRQ DV D YDULDEOH XQWR LWVHOI �H�J�� /DERY ����� /DERY HW DO� ����� &RQQ ����� /DERY

HW DO� ����� VHH DOVR .HUVZLOO ������ &RQYHUVHO\� WKH VWXGLHV ZKLFK KDYH IRFXVHG VSHFLਖ਼�

FDOO\ RQ WKH H੘HFW RI HGXFDWLRQ WHQG WR EH VPDOOHU� FRQFHUQHG ZLWK WKH FRQVHTXHQFHV IRU D

QDUURZO\�GHਖ਼QHG FRPPXQLW\ RU VFKRRO �H�J�� :DJQHU ����� %LJKDP ����� 'H 'HFNHU ������

,Q FRQVHTXHQFH� ZKLOH ZH NQRZ PXFK DERXW WKH V\QFKURQLF SD॔HUQV ZKLFK PD\ UHVXOW

IURP HGXFDWLRQDO GL੘HUHQFHV� ZH NQRZ VXUSULVLQJO\ OL॔OH DERXW WKH ZD\ HGXFDWLRQ PD\

GLUHFWO\ LQWHUDFW ZLWK OLQJXLVWLF FKDQJH RYHU WLPH�

��� H࠮ VRFLROLQJXLVWLF VWXG\ RI HGXFDWLRQ

ॡH VHPLQDO VWXG\ FRQVLGHUHG KHUH ZKLFK PDNHV XVH RI HGXFDWLRQ DV SDUW RI DQ 6(, LV WKH

/&9 VWXG\ZKLFK WRRN SODFH LQ 3KLODGHOSKLD GXULQJ WKH ����V� ॡLV VWXG\ XVHG D FRPSRVLWH

6(, EDVHG RQ VFRUHV IRU HGXFDWLRQ� RFFXSDWLRQ� DQG UHVLGHQFH YDOXH� ZLWK WKH IROORZLQJ

GLVWLQFWLRQV PDGH IRU HGXFDWLRQ� SURIHVVLRQDO VFKRRO� FROOHJH JUDGXDWH� VRPH FROOHJH� KLJK

VFKRRO JUDGXDWH� VRPH KLJK VFKRRO� JUDGH VFKRRO �/DERY ��������� ॡH DQDO\VLV RI WKH

/&9 GDWD SUHVHQWHG LQ /DERY ������ WUHDWHG HGXFDWLRQ DV RQH FRPSRQHQW RI D WKUHH�SDUW

6(, EHFDXVH LW ZDV SULPDULO\ LQWHUHVWHG LQ WKH H੘HFW RI VRFLDO FODVV RQ WKH YDULDEOHV RI

VWXG\� DQG UHFRJQL]HG WKDW VRFLDO FODVV LV GHULYHG IURP D YDULHW\ RI VRXUFHV� ॡLV VWXG\

PLJKW QHYHUWKHOHVV KDYH GHYRWHG PRUH DQDO\VLV WR WKH LQGHSHQGHQW H੘HFW RI HGXFDWLRQ� LI
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LW ZHUH QRW IRU WKH IDFW WKDW LQ WKH UHJUHVVLRQ DQDO\VHV RI ORFDO FKDQJHV LQ SURJUHVV� WKH

HGXFDWLRQ WHUP FRQVLVWHQWO\ IDLOHG WR UHDFK VWDWLVWLFDO VLJQLਖ਼FDQFH� DQG FRQWULEXWHG WKH

OHDVW RI WKH WKUHH IDFWRUV WR WKH H[SODQDWLRQ RI YDULDQFH ����������� (GXFDWLRQ SURYHG WR

EH D VLJQLਖ਼FDQW IDFWRU LQ RQO\ WZR RI WKH UHJUHVVLRQ DQDO\VHV RI VWDEOH VRFLDOO\�HYDOXDWHG

YDULDEOHV �QHJDWLYH FRQFRUG LQ FDVXDO VSHHFK� DQG �LQJ� LQ FDUHIXO VSHHFK� ���������� ॡHVH

UHVXOWV ZRXOG VHHP WR LQGLFDWH WKDW HGXFDWLRQ GLG QRW SOD\ D UROH LQ 3KLODGHOSKLD FKDQJHV

LQ SURJUHVV GXULQJ WKH ����V�

+RZHYHU� *RUPDQ ������ ਖ਼QGV WKDW WKLV ODFN RI VLJQLਖ਼FDQFH LV OLNHO\ GXH WR PXOWL�

FROOLQHDULW\ DPRQJ WKH SUHGLFWRUV VXEPL॔HG WR UHJUHVVLRQ DQDO\VLV� +H VHOHFWV RQH RI WKH

/&9 YDULDEOHV� QHJDWLYH FRQFRUG� IRU UHDQDO\VLV� (PSOR\LQJ UHVLGXDOL]DWLRQ RI WKH FRU�

UHODWHG SUHGLFWRUV DQG PL[HG�H੘HFWV PRGHOLQJ� *RUPDQ ਖ਼QGV WKDW HGXFDWLRQ LV LQ IDFW D

VLJQLਖ਼FDQW SUHGLFWRU (S < .���)� KLJKHU HGXFDWLRQ OHYHOV UHVXOW LQ OHVV XVH RI QHJDWLYH

FRQFRUG LQ WKH /&9 GDWD� 2Q WKH EDVLV RI WKLV ਖ਼QGLQJ� LW LV ZRUWKZKLOH WR UHFRQVLGHU WKH

VLJQLਖ਼FDQFH RI HGXFDWLRQ LQ WKH SKRQHWLF FKDQJHV RQJRLQJ LQ 3KLODGHOSKLD DV ZHOO�

,QGHHG� PRUH UHFHQW UHVXOWV IURP D ODUJH�VFDOH DQDO\VLV RI WKH 3KLODGHOSKLD 1HLJKERU�

KRRG &RUSXV ������ Q = ��� VSHDNHUV� KDYH VKRZQ D VLJQLਖ਼FDQW H੘HFW RI \HDUV RI HGXFDWLRQ

UHFHLYHG IRU VHYHUDO YRZHO YDULDEOHV �/DERY HW DO� ������ )LJXUHV ��� DQG ��� EHORZ� WDNHQ

IURP /DERY HW DO� ����� JLYH DQ H[DPSOH RI WKHVH ਖ਼QGLQJV� VKRZLQJ WKH GL੘HUHQFH EHWZHHQ

ZKLWH DGXOW 3KLODGHOSKLDQV ZLWK WZHOYH \HDUV RU OHVV RI HGXFDWLRQ� DQG WKRVH ZLWK PRUH� ,Q

ERWK FDVHV WKHUH LV D VLJQLਖ਼FDQW GL੘HUHQFH EHWZHHQ WKH WZR HGXFDWLRQ JURXSV� DV VSHDNHUV

ZLWK D KLJK VFKRRO HGXFDWLRQ RU OHVV KDYH FRQVLVWHQWO\PRUH DGYDQFHG �L�H�� UDLVHG DORQJ WKH

IURQW GLDJRQDO RI WKH YRZHO VSDFH� IRUPV RYHU WLPH WKDQ VSHDNHUV ZLWK PRUH WKDQ WZHOYH

\HDUV RI HGXFDWLRQ� ॡH ZRUN SUHVHQWHG LQ &KDSWHU � H[DPLQHV ZKHWKHU WKLV FRQVHUYDWLYH

ۢ!��ۣ JURXS� ZKLFK LV OHVV H[WUHPH LQ LWV SDUWLFLSDWLRQ LQ WKH ORFDO SKRQRORJ\� FDQ IUXLWIXOO\

EH EURNHQ GRZQ IXUWKHU E\ W\SH RI FROOHJH HGXFDWLRQ UHFHLYHG�

,Q UHFHQW \HDUV WKHUH KDV EHHQ LQFUHDVHG LQWHUHVW LQ VWXG\LQJ WKH H੘HFWV RI JRLQJ WR
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)LJXUH ���� &KDQJH LQ �¨K� RYHU WLPH� )LJXUH ���� &KDQJH LQ �DZ� RYHU WLPH�

FROOHJH RQ DGROHVFHQWV۟ XVH RI ORFDO GLDOHFW IHDWXUHV� W\SLFDOO\ IUDPHG DV VSHDNHUV۟ DFFRP�

PRGDWLRQ WR FKDQJLQJ QRUPV� 2I SDUWLFXODU QRWH DUH WKUHH VWXGLHV ZKLFK IRFXV RQ WKH

WUDQVLWLRQ EHWZHHQ KLJK VFKRRO DQG FROOHJH� 'H 'HFNHU ����� :DJQHU ����� %LJKDP �����

'H 'HFNHU ������ LQWHUYLHZV IRXU VWXGHQWV IURP UXUDO 2QWDULR WZLFHۚEHIRUH DQG D॑HU

D॔HQGLQJ DQ XUEDQ FROOHJH ZLWKLQ WKH VDPH GLDOHFW DUHD �ۢGLDOHFW ]RQH LQWHUQDO PLJUD�

WLRQۣ�� ॡLV JURXS KDG VKRZQ DQ LQWULJXLQJ SD॔HUQ ZLWK UHJDUGV WR WKH VXSUDORFDO FKDQJH

LQ �¨��UHWUDFWLRQ ZKLOH LQ KLJK VFKRRO� WKH\ SD॔HUQHG ZLWK FRQVHUYDWLYH UXUDO DGXOWV LQ

UHWUDFWLRQ�LQKLELWLQJ HQYLURQPHQWV� EXW ZLWK LQQRYDWLYH XUEDQ \RXWK LQVWHDG LQ UHWUDFWLRQ�

SURPRWLQJ HQYLURQPHQWV� 'H 'HFNHU ��������� R੘HUV WKH IROORZLQJ H[SODQDWLRQ IRU WKLV

ਖ਼QGLQJ� ۢॡH\ SKRQHWLFDOO\ PDUNHG WKHLU VWDWXV DV XSZDUGO\ PRELOH� XQLYHUVLW\�ERXQG

VWXGHQWV ZKLOH DW WKH VDPH WLPH� PDUNLQJ WKHLU WLHV ZLWK DGXOW PHPEHUV RI WKH FRPPX�

QLW\ DQG WKHLU SRVLWLYH H[SHULHQFHV ZLWK ORFDO SUDFWLFHVۣۚD FDVH RI ۢKDYLQJ WKHLU FDNH DQG

HDWLQJ LW WRR�ۣ ZH PLJKW VD\� 8SRQ UH�LQWHUYLHZ� WKUHH RI WKH IRXU VWXGHQWV LQ WKLV JURXS

VKRZHG LQFUHDVHG UHWUDFWLRQ LQ LQKLELWLQJ HQYLURQPHQW� SUHVXPDEO\ DV D UHVXOW RI ZHDNHQ�
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LQJ FRPPXQLW\ WLHV DQG WKH DGRSWLRQ RI WKH QHZ XUEDQ QRUP� ॡH IRXUWK VWXGHQW VKRZHG

QR FKDQJH LQ KHU �¨��UHWUDFWLRQ� EXW ZDV DOVR GHVFULEHG DV EHLQJ OHVV HQJDJHG LQ VRFLDO�

L]LQJ LQ WKH XUEDQ VH॔LQJ WKDQ KHU SHHUV� 'H 'HFNHU WKXV GHPRQVWUDWHV WKDW RULHQWDWLRQ

WRZDUGV WKH FRPPXQLW\ DQG ORFDO YDOXHV FDQ SOD\ D UROH LQ KRZ VSHDNHUV DGDSW WKHLU VSHHFK

WR FKDQJLQJ QRUPV�

:DJQHU۟V ���� VWXG\ RI QLQH 3KLODGHOSKLD WHHQV GXULQJ WKH WUDQVLWLRQ IURP KLJK VFKRRO

WR FROOHJH H[DPLQHV WKH RWKHU VLGH RI WKH FRLQ� VKH LQYHVWLJDWHG KRZ FROOHJH D॔HQGDQFH

ZRXOG LQਗ਼XHQFH VWXGHQWV۟ SDUWLFLSDWLRQ LQ ORFDO VRXQG FKDQJHV� 6KH IRXQG WKDW E\ DQG

ODUJH WKH VWXGHQWV۟ XVH RI WKH ORFDO IHDWXUHV UHPDLQHG VWDEOH� EXW WKDW WKH VWXGHQWV ZKR GR

DFWLYHO\ LQFUHPHQW FRPPXQLW\ FKDQJHV D॑HU KLJK VFKRRO DUH WKRVH ZKR PDLQWDLQ VWURQJ

FRPPXQLW\ WLHV� DQG FUXFLDOO\� ZKR FRQWLQXH WR VRFLDOL]H ZLWK ORFDO SHHUV� ॡLV HFKRHV 'H

'HFNHU۟V ਖ਼QGLQJ� VWXGHQWV۟ FRQWLQXHG LQYROYHPHQW LQ WKHLU ORFDO FRPPXQLW\ SOD\V D ODUJH

UROH LQ GHWHUPLQLQJ WKH H[WHQW WR ZKLFK WKH\ HLWKHU DGDSW WR QHZ QRUPV� RU FRQWLQXH WR

SDUWLFLSDWH LQ FKDQJHV EDFN KRPH�

)LQDOO\� %LJKDP۟V ����ZRUN RQ GLDOHFW FRQWDFW DW 6RXWKHUQ ,OOLQRLV 8QLYHUVLW\ KDV LQWHU�

HVWLQJ LPSOLFDWLRQV IRU WKLV OLQH RI UHVHDUFK� %LJKDP VWXGLHV VHYHQ 0LGODQGV VSHDNHUV ZKR

KDYH FRPH LQ FRQWDFW ZLWK 1RUWKHUQ &LWLHV VSHDNHUV LQ D FROOHJH VH॔LQJ� DQG FRQFOXGHV

WKDW WKH UHVXOW RI WKLV FRQWDFW LV DFFRPPRGDWLRQ� DV ZHOO DV FRQWLQXHG SDUWLFLSDWLRQ LQ ORFDO

FKDQJH� +H SURSRVHV WKDW WKLV LV SRVVLEOH EHFDXVH WKH DFFRPPRGDWLRQ RFFXUV ۢQRW WKURXJK

WKH ZKROHVDOH DGRSWLRQ RI QHZ IRUPV EXW UDWKHU WKURXJK DQ H[SDQVLRQ RU UHGXFWLRQ RI WKH

UDQJH RI SUHYLRXVO\ H[LVWLQJ IRUPV�ۣ

+H IXUWKHU R੘HUV WZR GL੘HUHQW SKRQHWLF PHFKDQLVPV WR H[SODLQ KRZ WKLV DFFRPPRGD�

WLRQ LV LPSOHPHQWHG LQ D VSHDNHU۟V YRZHO V\VWHP� ,Q ۢDFFRPPRGDWLRQ YLD H[SDQVLRQ�ۣ WKH

PHDQ IRU D SDUWLFXODU YRZHO PRYHV LQ WKH GLUHFWLRQ RI WKH DFFRPPRGDWLRQ� EXW WKH VSHDNHU

PDLQWDLQV D ZLGH UDQJH RI YDULDQWV� WKXV WKH UDQJH RI YDULDWLRQ LV H[SDQGHG� UDWKHU WKDQ

GHFUHDVHG� $ VSHDNHU H[KLELWLQJ WKLV W\SH RI DFFRPPRGDWLRQ FDQ EH WKRXJKW RI DV ۢKDYLQJ
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WKHLU FDNH DQG HDWLQJ LW WRRۣ LQ WKH VDPHZD\ DV 'H'HFNHU۟V VSHDNHUV� VLQFH WKHLU H[SDQGHG

UHSHUWRLUH DOORZV WKHP WR DGDSW WKHLU VSHHFK WR HLWKHU QRUP� %\ FRQWUDVW� ۢDFFRPPRGDWLRQ

YLD UHGXFWLRQۣ LQYROYHV D UHGXFWLRQ LQ WKH UDQJH RI YDULDQWV SURGXFHG� 5DWKHU WKDQ LQFRU�

SRUDWLQJ YDULDQWV IURP ERWK WKHLU QDWLYH GLDOHFW DQG WKH GLDOHFW WKH\ DUH DFFRPPRGDWLQJ

WRZDUGV� VSHDNHUV H[KLELWLQJ WKLV W\SH RI DFFRPPRGDWLRQ ۢPHHW LQ WKH PLGGOHۣ EHWZHHQ

WKH WZR H[WUHPHV� ॡHVH WZR W\SHV RI SKRQHWLF DFFRPPRGDWLRQ DUH H[SORUHG LQ 3KLODGHO�

SKLD LQ 3ULFKDUG ���� DQG 3ULFKDUG DQG 7DPPLQJD �����

��� (GXFDWLRQ LQ WKH 8QLWHG 6WDWHV

:KLOH WKHVH VRFLROLQJXLVWLF VWXGLHV VKHG OLJKW RQ WKH H੘HFW RI VSHFLਖ਼F HGXFDWLRQDO HQYLURQ�

PHQWV RQ SDUWLFXODU VRFLROLQJXLVWLF YDULDEOHV� WKH\ GRQ۟W IXOO\ FDSWXUH WKH ZD\V LQ ZKLFK

WKH VRFLDO PHDQLQJ RI HGXFDWLRQ LWVHOI PD\ KDYH FKDQJHG RYHU WLPH� RU SURYLGH LQVLJKW LQWR

KRZ WKHVH FKDQJHV D੘HFW WKH UHODWLRQVKLS EHWZHHQ HGXFDWLRQ DQG VRFLROLQJXLVWLF PDUNHUV�

6\QFKURQLF VWXGLHV OLNH 'H 'HFNHU۟V JLYH XV GHWDLOHG VQDSVKRWV RI WKH VRFLDO PHDQLQJ RI

HGXFDWLRQ LQ D SDUWLFXODU SODFH DQG WLPH� GLDFKURQLF VWXGLHV OLNH /DERY HW DO� ���� KDYH WKH

SRWHQWLDO WR JLYH XV GHHSHU LQVLJKWV LQWR FKDQJHV RYHU WLPHۚHVSHFLDOO\ LI WKH\ DOVR WDNH

LQWR DFFRXQW WKH SRVVLELOLW\ WKDW WKH VRFLDO PHDQLQJ RI WKH YDULDEOHV PD\ FKDQJH RYHU WLPH�

ॡLV LV HVSHFLDOO\ LPSRUWDQW IRU WKH VRFLROLQJXLVWLF VWXG\ RI HGXFDWLRQ LQ WKH 8�6�� DV ERWK

WKH TXDQWLW\ DQG TXDOLW\ RI WKH HGXFDWLRQ PRVW SHRSOH UHFHLYH KDV FKDQJHG GUDPDWLFDOO\

RYHU WKH FRXUVH RI WKH ODVW FHQWXU\ DORQH�

)RU H[DPSOH� WR LOOXVWUDWH WKH H[WHQW WR ZKLFK WKHUH KDV EHHQ D VKL॑ LQ HGXFDWLRQDO

D॔DLQPHQW LQ UHFHQW GHFDGHV� -H੘ &RQQ SRLQWV RXW LQ KLV ���� GLVVHUWDWLRQ WKDW WKH ����V

FHQVXV GDWD XSRQ ZKLFK WKH VWXG\ RI /LQJXLVWLF &KDQJH DQG 9DULDWLRQ LQ 3KLODGHOSKLD

�/&9� �������� VRFLRHFRQRPLF LQGH[ ZDV EDVHG OLVWHG WKH PHGLDQ HGXFDWLRQ D॔DLQPHQW LQ

3KLODGHOSKLD ZDV ���� \HDUV� RU OHVV WKDQ KLJK VFKRRO� %\ ����� WKH PHGLDQ HGXFDWLRQDO DW�
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WDLQPHQW LQFOXGHV KLJK VFKRRO JUDGXDWLRQ� $FFRUGLQJ WR WKH PRVW UHFHQW FHQVXV HVWLPDWHV

DYDLODEOH�� QHDUO\ KDOI ����� RI 3KLODGHOSKLDQV KDYH VRPH DPRXQW RI KLJKHU HGXFDWLRQ� ���

KDYH DW OHDVW D %DFKHORU۟V GHJUHH� 7DEOH ��� VKRZV WKLV FKDQJH LQ HGXFDWLRQDO D॔DLQPHQW

IURP WKH ���� FHQVXV WR WKH SUHVHQW�

���� FHQVXV ���� FHQVXV ���� HVWLPDWH

(GXFDWLRQ FRPSOHWHG 3KLOD 8�6� 3KLOD 8�6� 3KLOD 8�6�

/HVV WKDQ +LJK 6FKRRO ��� ��� ��� ��� ��� ���

+LJK 6FKRRO ��� ��� ��� ��� ��� ���

6RPH &ROOHJH �� ��� ��� ��� ��� ���

&ROOHJH ���\HDU� �� �� ��� ��� ��� ���

)XUWKHU GHJUHHV �� �� �� �� ��� ���

7DEOH ���� &KDQJH LQ HGXFDWLRQ EHWZHHQ ���� DQG ����� 8�6� &HQVXV %XUHDX�

$V D ODUJHU SURSRUWLRQ RI WKH SRSXODWLRQ D॔HQGV FROOHJH� LV LW SRVVLEOH WKDW WKH W\SH RI

FROOHJH D॔HQGHG ZLOO EHFRPH D UHOHYDQW VRFLDO IDFWRU" ॡH SUHYLRXV ZRUN RQ KLJKHU HGX�

FDWLRQ GLVFXVVHG DERYH KDV DGGUHVVHG WKH TXHVWLRQ RI ZKHWKHU VWXGHQWV DOWHU WKHLU VSHHFK

WR DFFRPPRGDWH WR QHZ QRUPV XSRQ D॔HQGLQJ FROOHJH� EXW WKXV IDU WKHUH DUH QR VWXGLHV

ZKLFK V\VWHPDWLFDOO\ LQYHVWLJDWH ZKHWKHU VWXGHQWV SXUVXLQJ KLJKHU HGXFDWLRQ DW GL੘HUHQW

W\SHV RI LQVWLWXWLRQV UHDOL]H WKLV DFFRPPRGDWLRQ WR WKH VDPH H[WHQW� ॡHUHIRUH WKH SUL�

PDU\ JRDO RI WKLV UHVHDUFK ZLOO EH WR GHWHUPLQH ZKHWKHU WKHUH LV D TXDQWLWDWLYH GL੘HUHQFH

LQ WKH H੘HFWV RI GL੘HUHQW W\SHV RI HGXFDWLRQ RQ VSHDNHUV۟ SDUWLFLSDWLRQ LQ DQG SHUFHSWLRQ

RI FRPPXQLW\ FKDQJHV DQG QRUPV�

)RU LQVLJKW LQWR WKH ZD\V LQ ZKLFK WKH PHDQLQJ RI HGXFDWLRQ KDV FKDQJHG RYHU WLPH�

ZH ZLOO QRZ WXUQ WR WKH ULFK ERG\ RI H[LVWLQJ OLWHUDWXUH LQ VRFLRORJ\� ॡH FRUQHUVWRQH
�:KLFK LV WKH ���� 8�6� &HQVXV %XUHDX $PHULFDQ &RPPXQLW\ 6XUYH\ (VWLPDWH� K॔S���IDFWਖ਼QGHU�FHQVXV�

JRY�IDFHV�QDY�MVI�SDJHV�SURJUDPV�[KWPO"SURJUDP DFV
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IUDPHZRUN ZKLFK LQIRUPV WKH YLHZ RI HGXFDWLRQ GHYHORSHG KHUH FRPHV IURP D VHPLQDO

ਖ਼JXUH LQ WKH VRFLRORJ\ RI HGXFDWLRQ� 0DUWLQ 7URZ� ,Q WKH ����V� 7URZ UHYROXWLRQL]HG

VRFLRORJLFDO WKLQNLQJ RQ HGXFDWLRQ E\ DUJXLQJ WKDW WKH $PHULFDQ HGXFDWLRQ V\VWHP ZDV

XQGHUJRLQJ D IXQGDPHQWDO WUDQVLWLRQ� IURP ZKDW KH GHVFULEHG DV DQ HOLWH PRGHO WR D PDVV

PRGHO� +H VDZ WKLV WUDQVLWLRQ DV DOUHDG\ FRPSOHWHG IRU WKH SXEOLF KLJK VFKRRO V\VWHP�

D FKDQJH ZKLFK KDG LWV URRWV LQ WKH VRFLDO DQG HFRQRPLF WUDQVIRUPDWLRQ D॑HU WKH &LYLO

:DU �7URZ ����G����� 3ULRU WR WKH &LYLO :DU� KLJK VFKRRO ZDV FKDUDFWHUL]HG DV D FODVVLFDO

OLEHUDO HGXFDWLRQ IRU PLG� WR XSSHU�PLGGOH�FODVV ER\V� PRVW RI ZKRP WKHQ ZHQW RQ WR FRO�

OHJH �7URZ ����G���৒�� 7URZ FLWHG WKH IDFW WKDW LQ ����� RQO\ �� RI WKH FRXQWU\ JUDGXDWHG

KLJK VFKRRO� ZKHUHDV D॑HU ���� KLJK VFKRRO EHFDPH LQFUHDVLQJO\ WHUPLQDO DQG YRFDWLRQDO�

GXH ODUJHO\ WR FKDQJHV LQ WKH RFFXSDWLRQDO VWUXFWXUH� HVSHFLDOO\ WKH ULVH RI EXUHDXFUDF\

DQG ZKLWH�FROODU MREV �����G����� 'XULQJ WKH ��WK FHQWXU\� HGXFDWLRQ LQ JHQHUDO ZDV LQ�

FUHDVLQJO\ VHHQ DV DQ ۢDYHQXH RI PRELOLW\ۣ �7URZ ����G���� UDWKHU WKDQ DFWLQJ DV ਖ਼QLVKLQJ

VFKRRO IRU WKH HOLWH� %HIRUH ����� KLJK VFKRRO JUDGXDWLRQ ZDV WKH YHKLFOH IRU VRFLDO PR�

ELOLW\ �7URZ ����D������ ZKLOH WKH VHFRQG KDOI RI WKH ��WK FHQWXU\ VDZ FROOHJH JUDGXDWLRQ

IXOਖ਼OOLQJ WKLV IXQFWLRQ�

7URZ LGHQWLਖ਼HG WKUHH SKDVHV LQ WKH GHYHORSPHQW RI WKH $PHULFDQ HGXFDWLRQ V\VWHP�

�� ���������� HGXFDWLRQ ZDV OLPLWHG WR DQ HOLWH PLQRULW\�

�� ���������� PDVV WHUPLQDO VHFRQGDU\ HGXFDWLRQ� LQFUHDVH LQ YRFDWLRQDO HGXFDWLRQ�

�� 3RVW�::,,� WHUPLQDO VHFRQGDU\ HGXFDWLRQ VKL॑V WR D FROOHJH SUHSDUDWRU\ V\VWHP�

ZKLOH KLJKHU HGXFDWLRQ EHFRPHV D PDVV V\VWHP� ॡLV WUDQVLWLRQ LV IXHOHG E\ GHPDQG

IRU KLJKO\ HGXFDWHG ZRUNHUV �7URZ ����G�����

6WDWLVWLFV RQ FROOHJH HQUROOPHQW UHਗ਼HFW WKLV V\VWHPLF VKL॑ۚWKH UDWH RI LQFUHDVH RI FROOHJH

HQUROOPHQWV EHWZHHQ ���� DQG ���� ZDV ���� SHU \HDU� ZKHUHDV LW KDG EHHQ RQO\ ����� SHU

\HDU EHWZHHQ ���� DQG ���� �7URZ ����G����� ,Q RWKHU ZRUGV� ۢ::,, ZDV WKH ZDWHUVKHG
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HYHQW IRU KLJKHU HGXFDWLRQ LQ PRGHUQ GHPRFUDWLF VRFLHWLHVۣ �7URZ ����F�������

+DYLQJ WKXV LGHQWLਖ਼HG WKH PDMRU WUDQVLWLRQ SRLQWV LQ WKH PRGHUQ HGXFDWLRQ V\VWHP�

KRZ GR WKHVH VWDJHV GL੘HU LQ TXDOLW\" 7URZ VDLG WKDW DQ HOLWH HGXFDWLRQ LV FKDUDFWHUL]HG E\

D FORVH UHODWLRQVKLS EHWZHHQ WHDFKHU DQG VWXGHQWZKLFK JRHV EH\RQG D VLPSOH WUDQVPLVVLRQ

RI NQRZOHGJH RU VNLOOV �����D������ &UXFLDOO\� DQ HOLWH HGXFDWLRQ WHDFKHV VWXGHQWV KRZ WR

OLYH D FHUWDLQ W\SH RI OLIH� QRW KRZ WR EH DQ H[SHUW LQ VRPHWKLQJ� ZLWK WKH JRDO EHLQJ WR

ۢLQIXVH D PRUDO DQG FXOWXUDO RXWORRN� LQ FRQWUDVW ZLWK WKH SURYLVLRQ RI WUDLQLQJۣ �7URZ

����D������ %HFDXVH RI WKLV HPSKDVLV RQ QXUWXULQJ UHODWLRQVKLSV� HOLWH LQVWLWXWLRQV DUH

PRUH OLNHO\ WR EH UHVLGHQWLDO� DQG QXUWXUH DPELWLRQ LQ WKHLU VWXGHQWV �7URZ ����D������

ॡLV GHਖ਼QLWLRQ RI WKH HOLWH PRGHO FUHDWHV DQ LPSOLFLW FRQWUDVW ZLWK WKH PRUH SUDJPDWLF

JRDO RI D PDVV HGXFDWLRQDO V\VWHP� WR SURYLGH WUDLQLQJ RU H[SHUWLVH WR LWV VWXGHQWV� 6LPLODU

WR WKH HDUOLHU VKL॑ WRZDUGV PDVV KLJK VFKRRO HGXFDWLRQ� WKH VKL॑ WR PDVV KLJKHU HGXFD�

WLRQ LQYROYHV D VXEVWDQWLDO LQFUHDVH LQ HQUROOPHQW� DQG D PRUH FOHDUO\ FDUHHU�RULHQWHG RU

YRFDWLRQDO IRFXV� %RWK V\VWHPV FDQ EH IRXQG LQ $PHULFDQ KLJKHU HGXFDWLRQ VWLOO� 7URZ

REVHUYHG WKH HOLWH WUDGLWLRQ LV FDUULHG RQ ۢLQ WKH JUDGXDWH GHSDUWPHQWV DQG VRPH RI WKH

SURIHVVLRQDO VFKRROV RI $PHULFDQ XQLYHUVLWLHV� LQ WKH XQGHUJUDGXDWH FRXUVHV RI VWXG\ DW

WKH 0DVVDFKXVH॔V ,QVWLWXWH RI 7HFKQRORJ\ DV ZHOO DV LQ WKH XQGHUJUDGXDWH FROOHJHV RI

+DUYDUG DQG &KLFDJR XQLYHUVLWLHV� LQ WKH OHDGLQJ $PHULFDQ OLEHUDO DUW FROOHJHV >۬@ۣ �7URZ

����D������ )XUWKHUPRUH� PDVV DQG HOLWH HGXFDWLRQ FDQ FRH[LVW HYHQ ZLWKLQ RQH LQVWLWX�

WLRQ �H�J�� D PRVWO\ PDVV VWDWH VFKRRO FDQ KDYH HOLWH SURJUDPV� KRQRUV FROOHJHV� HWF�� �7URZ

����D����৓�� ॡLV LGHD RI RSSRVLWLRQ EHWZHHQ HOLWH DQGPDVV HGXFDWLRQ H[LVWHG LQ VRFLRORJ\

EHIRUH 7URZ IRUPDOL]HG LW LQ WKLV ZD\� $V KH QRWHG� ۢ0D[ :HEHU UHJDUGHG WKLV GLVWLQFWLRQ

EHWZHHQ WKH HGXFDWLRQ RI WKH FXOWLYDWHG PDQ DQG RI WKH H[SHUW DV WKH VRXUFH RI WKH PDLQ

FRQਗ਼LFW HPHUJLQJ LQ KLJKHU HGXFDWLRQۣ �7URZ ����D������

%H\RQG WKH WHQVLRQV LQYROYHG LQ WKH WUDQVLWLRQ WR PDVV HGXFDWLRQ� 7URZ VDZ D FULVLV
�,W LV DOVR D IUHTXHQW LQਗ਼HFWLRQ SRLQW IRU GLDOHFW FKDQJH� VHH H�J�� /DERY HW DO� ��������

��



RI KLJKHU HGXFDWLRQ HPHUJLQJ LQ WKH 8�6� IURP D SUHVVXUH WR JR D VWHS IXUWKHU DQG SURYLGH

WUXO\ XQLYHUVDO DFFHVV� WKLV LQLWLDWLYH LV DFFRPSDQLHG E\ D SRZHU VKL॑ IURP DFDGHPLFV WR

DGPLQLVWUDWLRQ DQG PDUNHW IRUFHV �7URZ ����E������ 7URZ DOVR SRLQWHG RXW WKH FRQFXUUHQW

GLYHUVLਖ਼FDWLRQ LQ W\SHV RI KLJKHU HGXFDWLRQ DYDLODEOH� VWDWLQJ WKDW� ۢॡH RQO\ PDMRU VWUXF�

WXUDO FKDQJH LQ $PHULFDQ KLJKHU HGXFDWLRQ RYHU WKH SDVW FHQWXU\ KDV EHHQ WKH LQYHQWLRQ

DQG WKHQ WKH VSUHDG RI WKH FRPPXQLW\ FROOHJHVۣ �7URZ ����E������

7R VXPPDUL]H� GXULQJ WKH ����V 7URZ LGHQWLਖ਼HG D VKL॑ IURP DQ HOLWH WR D PDVV V\VWHP

RI KLJKHU HGXFDWLRQ� DQG SUHGLFWHG WKDW WKLV ZRXOG VRRQ EH IROORZHG E\ D VKL॑ WR D XQLYHU�

VDO KLJKHU HGXFDWLRQ V\VWHP� +H SURYLGHG URXJK JXLGHOLQHV IRU KRZ WR WHOO ZKLFK VWDJH

DQ\ JLYHQ HGXFDWLRQ V\VWHP ਖ਼QGV LWVHOI LQ� RQFH WKH SHUFHQW RI DQ DJH FRKRUW D॔HQGLQJ

FROOHJH H[FHHGV ���� LW LV D PDVV V\VWHP� DQG ZKHQ WKDW SHUFHQW H[FHHGV ���� LW LV D XQLYHU�

VDO V\VWHP� $FFRPSDQ\LQJ WKLV QXPHULFDO LQFUHDVH LQ HGXFDWLRQDO D॔DLQPHQW WKHUH LV D

FRPPHQVXUDWH VKL॑ LQ WKH SXEOLF SHUFHSWLRQ RI FROOHJH� IURP D SULYLOHJH UHVHUYHG IRU HOLWH

VWXGHQWV RI WDOHQW DQG VWDWXV� WR D ULJKW D੘RUGHG WR DOO FLWL]HQV� DQG ਖ਼QDOO\ WR DQ REOLJDWLRQ

IRU WKH PLGGOH FODVV �7URZ ����F������ $ORQJ ZLWK WKHVH FKDQJHV LQ WKH SHUFHSWLRQ RI DQG

SDUWLFLSDWLRQ LQ KLJKHU HGXFDWLRQ� WKH SXUSRVH RI D FROOHJH HGXFDWLRQ VKL॑V IURP D IRFXV RQ

LQVWLOOLQJ HOLWH VWXGHQWV ZLWK JHQHUDO PRUDO DQG FXOWXUDO NQRZOHGJH WR D PRUH XWLOLWDULDQ

SUHSDUDWLRQ IRU D VSHFLਖ਼F FDUHHU SDWK�

5HFHQW GLVFXVVLRQV VXUURXQGLQJ WKH $PHULFDQ KLJKHU HGXFDWLRQ V\VWHP VKRZ 7URZ۟V

SUHGLFWLRQV DERXW WKH IXWXUH RI $PHULFDQ KLJKHU HGXFDWLRQ WR EH ZHOO�IRXQGHG� &XUUHQW

SROLWLFDO UKHWRULF FRQWLQXHV WR HPSKDVL]H DFFHVV IRU DOO RYHU RWKHU HGXFDWLRQDO FRQFHUQV�

DV VHHQ IRU H[DPSOH LQ 3UHVLGHQW 2EDPD۟V XQLYHUVDO DFFHVV LQLWLDWLYHV� 8QYHLOLQJ DQ LQLWLD�

WLYH WR SURYLGH IUHH FRPPXQLW\ FROOHJH FRXUVHV UHFHQWO\� 2EDPD VWDWHG� ۢ, ZDQW WR VSUHDG

WKDW LGHD DOO DFURVV $PHULFD� VR WKDW WZR \HDUV RI FROOHJH EHFRPHV DV IUHH DQG XQLYHUVDO LQ

$PHULFD DV KLJK VFKRRO LV WRGD\ۣ �0DVRQ ������ 7URZ۟V SUHGLFWLRQ LV ULJKW WKHUH� XQLYHUVDO

DFFHVV� )XUWKHUPRUH� DFFRUGLQJ WR &DWKHULQH /LX� 3UHVLGHQW 2EDPD VHHV WKH JRDO RI FRP�

��



PXQLW\ DQG VWDWH FROOHJHV DV WHDFKLQJ ۢYRFDWLRQDO VNLOOV VR SHRSOH FDQ JHW MREVۣ �%HUUH॔

������ D FOHDU LQGLFDWLRQ RI WKLV VKL॑ LQ SXUSRVH�

$ UHFHQW DUWLFOH LQࡍH &KURQLFOH RI +LJKHU (GXFDWLRQ SRVLWV WKDW WKH EHJLQQLQJ RI WKLV

FKDQJH KDSSHQHG LQ ����ۚVSHFLਖ਼FDOO\� LW EHJDQ ZLWK D VSHHFK E\ 5RQDOG 5HDJDQ RQ )HEUX�

DU\ ��� ���� �%HUUH॔ ������ $V JRYHUQRU RI &DOLIRUQLD� 5HDJDQ SXVKHG WR EDODQFH WKH VWDWH

EXGJHW E\ FX॔LQJ EDFN RQ ۢLQWHOOHFWXDO OX[XULHV �ۣ L�H�� OLEHUDO HGXFDWLRQ� 5DWKHU� VWDWH WD[HV

VKRXOG EH XVHG IRU D XWLOLWDULDQ HGXFDWLRQZKLFKZLOO JHW VWXGHQWV MREV� ॡLV VKL॑ UHSUHVHQWV

D IXQGDPHQWDO FKDQJH LQ WKH ZD\ $PHULFDQV YLHZ WKH UROH RI HGXFDWLRQ LQ D GHPRFUDF\�

:KLOH DQ HOLWH RU HYHQ PDVV HGXFDWLRQ۟V YDOXH OD\ LQ WKH WUDQVPLVVLRQ RI WKH VKDUHG YDOXHV

XSRQ ZKLFK D GHPRFUDF\ UHOLHV� WKH FXUUHQW DWPRVSKHUH SODFHV YDOXH SULPDULO\ LQ HGXFD�

WLRQ WKDW UHVXOWV LQ HPSOR\PHQW� $V HYLGHQFH RI WKLV WUHQG� ॡH &KURQLFOH SRLQWV WR WKH IUH�

TXHQW SXEOLF KDQG�ZULQJLQJ RYHU XQHPSOR\HG FROOHJH JUDGXDWHV� DQG EDULVWDV ZLWK 3K�'�V�

0LFKDHO 6� 5RWK LV TXRWHG DV VD\LQJ� ۢ:KHUH RQFH WKHVH ۞LQFRQJUXLWLHV۟ >EHWZHHQ HGXFD�

WLRQ DQG HPSOR\PHQW VWDWXV@ PLJKW KDYH EHHQ KDLOHG DV VLJQV RI D KHDOWK\ UHSXEOLF� WRGD\

WKH\ DUH PRUH OLNHO\ WR EH FLWHG DV H[DPSOHV RI D ۞ZDVWHG۟ۚQRQPRQHWL]HGۚHGXFDWLRQ�ۣ

)XUWKHU HYLGHQFH RI WKH VKL॑ WR D XQLYHUVDO KLJKHU HGXFDWLRQ V\VWHP LV VHHQ LQ WKH ERXU�

JHRQLQJ RI WKH XQLYHUVLW\ DGPLQLVWUDWLRQ V\VWHP LQ UHFHQW \HDUV� DFFRPSDQLHG E\ ULVLQJ

FRVWV IRU VWXGHQWV� ॡLV WUHQG LV LQ SDUW UHVSRQVLEOH IRU WKH LQFUHDVLQJO\ XWLOLWDULDQ SROLWLFDO

YLHZ RI HGXFDWLRQ� DV FRVWV ULVH� LQ RUGHU WR SURYLGH XQLYHUVDO DFFHVV WKH JRYHUQPHQW KDV

HOHFWHG WR R੘VHW FRVWV IRU VWXGHQWV WKURXJK IHGHUDO VWXGHQW ORDQV� ॡLV FUHDWHV D GHPDQG

IRU SUDFWLFDO HGXFDWLRQ IURP WZR GLUHFWLRQV� VWXGHQWV ZKR DUH VDGGOHG ZLWK KXJH GHEWV

D॑HU JUDGXDWLRQ ZDQW WR EH JXDUDQWHHG D VWHDG\ LQFRPH ZLWK ZKLFK WR UHSD\ WKDW GHEW�

ZKLOH WKH WD[SD\HUV ZKR XQGHUZULWH WKRVH IHGHUDO ORDQV ZDQW WR NQRZ WKDW WKHLU WD[HV

DUH QRW EHLQJ XVHG WR IXQG IULYRORXV GHJUHHV� ॡHVH SUHVVXUHV KDYH FRQWULEXWHG WR WKH

LQFUHDVHG GLYHUVLਖ਼FDWLRQ RI WKH XQLYHUVLW\ V\VWHP� ॡH ,YLHV DQG SUHVWLJLRXV OLEHUDO DUWV

FROOHJHV FRQWLQXH WR SURYLGH DQ HOLWH PRGHO RI HGXFDWLRQ� ZKLOH D ZHDOWK RI PRUH D੘RUGDEOH

��



DQG FDUHHU�RULHQWHG RSWLRQV KDYH VSUXQJ XS� &RPPXQLW\ DQG UHJLRQDO FROOHJHV R੘HULQJ D

PRUH YRFDWLRQDO IRFXV DUH PXOWLSO\LQJ� UHਗ਼HFWLQJ WKH EDFNODVK DJDLQVW DQ H[SHQVLYH� ۞LP�

SUDFWLFDO۟ OLEHUDO DUWV HGXFDWLRQ� ॡHUH DUH HYHQ IRU�SURਖ਼W FROOHJHV QRZ� ZKLFK KRSH WR

FDSLWDOL]H RQ WKH LQFUHDVLQJ FRPPRGLਖ਼FDWLRQ RI HGXFDWLRQ�

ॡLV VHJPHQWDWLRQ RI WKH HGXFDWLRQDO V\VWHP LV VWXGLHG LQ DQ LQQRYDWLYH SDSHU E\ %ULQW

HW DO� ������� ZKR HPSOR\ FOXVWHU DQDO\VLV WR DQDO\]H WKH RUJDQL]DWLRQDO डHOG �WKDW LV� WKH

ZD\V LQ ZKLFK RUJDQL]DWLRQV LQWHUDFW ZLWK RQH DQRWKHU� RI $PHULFDQ KLJKHU HGXFDWLRQ�

5DWKHU WKDQ XVLQJ VWULFWO\ H[WHUQDO PHWULFV WR JURXS XQLYHUVLWLHV� WKH ZD\ WKDW WKH 86 1HZV

UDQNLQJV DUH FRQGXFWHG IRU H[DPSOH� %ULQW HW DO� DOVR VXUYH\ FROOHJH SUHVLGHQWV WR XQGHU�

VWDQG ZKHUH WKH\ VHH WKHLU LQVWLWXWLRQV ਖ਼॔LQJ LQWR WKH EURDGHU HGXFDWLRQ V\VWHP� ॡH\

LGHQWLI\ D WRWDO RI VHYHQ FOXVWHUV� ZKLFK DUH RUJDQL]HG DURXQG WKUHH D[HV RI GL੘HUHQWLDWLRQ

�%ULQW HW DO� ����������

ۨ (OLWH VWDWXV �VHOHFWLYLW\�ZHDOWK�
ۨ ,QVWLWXWLRQDOL]HG UROH LQ KLHUDUFK\ �GHJUHHV R੘HUHG� UHVHDUFK YV� WHDFKLQJ HPSKDVLV�
ۨ 5HVRXUFH GHSHQGHQFH �VWDWH YV� SULYDWH YV� UHOLJLRXV�

ॡH FOXVWHUV LGHQWLਖ਼HG LQFOXGH�

ۨ (OLWH SULYDWH LQVWLWXWLRQV �VHOHFWLYH� LQGHSHQGHQW� QRQSURਖ਼W� &DUQHJLH %$� 	 5��
ۨ /DUJH UHVHDUFK XQLYHUVLWLHV �ODUJH� PDLQO\ SXEOLF� &DUQHJLH 5��
ۨ 2WKHU GRFWRUDO�JUDQWLQJ XQLYHUVLWLHV �VPDOOHU� &DUQHJLH 'RFWRUDO � 	 �� 5HVHDUFK ��
ۨ 3XEOLF PDVWHU۟V JUDQWLQJ XQLYHUVLWLHV �&DUQHJLH 0DVWHU۟V � 	 ��
ۨ 3ULYDWH PDVWHU۟V JUDQWLQJ XQLYHUVLWLHV �&DUQHJLH 0DVWHU۟V � 	 ��
ۨ 6HOHFWLYH EDFFDODXUHDWH�JUDQWLQJ FROOHJHV �SULPDULO\ UHOLJLRXV� &DUQHJLH %$ ��
ۨ 1RQVHOHFWLYH� UHOLJLRXVO\�Dਜ਼OLDWHG EDFFDODXUHDWH FROOHJHV �&DUQHJLH %$ ��

ॡH VXUYH\ GDWD FROOHFWHG ZDV WKHQ XVHG WR YHULI\ WKDW WKH FOXVWHUV LGHQWLਖ਼HG FRUUH�

VSRQG WR WKH FROOHJH SUHVLGHQWV۟ XQGHUVWDQGLQJ RI WKH V\VWHP� WKLV FRUUHVSRQGHQFH ZDV

HVSHFLDOO\ FOHDU LQ WKH WRS WLHUV� ॡLV VWXG\ UHYHDOV WKH VWUXFWXUH WKDW KDV IDOOHQ RXW RI RYHU

D FHQWXU\ RI ZLGHVSUHDG DQG UHODWLYHO\ UDSLG FKDQJHV LQ WKH $PHULFDQ HGXFDWLRQ V\VWHPۚ

ZH FDQ VWLOO ਖ਼QG WKH UHPQDQWV RI WKH HOLWH HGXFDWLRQ V\VWHP RQ WKH H[WUHPH HQGV RI WKH

��



WKUHH D[HV� ZKHUH VWDWXV� UHVRXUFHV� DQG KLHUDUFKLFDO UROH DUH FRQFHQWUDWHG� ZKLOH WKH WUDQ�

VLWLRQV WR PDVV DQG XQLYHUVDO HGXFDWLRQ KDYH ਖ਼OOHG LQ WKH RSSRVLQJ HQGV RI WKH D[HV ZLWK

YDU\LQJ GHJUHHV RI VHOHFWLYLW\� UHVRXUFHV� DQG LQVWLWXWLRQDO UROHV� ॡLV ZRUN LV LQVWUXPHQWDO

LQ VKDSLQJ WKH QHZ DSSURDFK WR WKH VRFLROLQJXLVWLF VWXG\ RI HGXFDWLRQ SUHVHQWHG KHUH�

��� $ QHZ DSSURDࠫ

*LYHQ WKHVH FKDQJHV LQ WKH VWUXFWXUH DQG VRFLDO VLJQLਖ਼FDQFH RI WKH $PHULFDQ KLJKHU HGX�

FDWLRQ V\VWHP� LW LV FOHDU WKDW IXUWKHU WKRXJKW LV QHHGHG RQ KRZ WR EHVW TXDQWLI\ HGXFDWLRQ

IRU VRFLROLQJXLVWLF VWXG\� ॡLV VHFWLRQ RXWOLQHV D SURSRVHG UHIRUPXODWLRQ RI WKH HGXFDWLRQ

YDULDEOH ZKLFK LV EDVHG LQ ZRUN RULJLQDOO\ FRDXWKRUHG ZLWK 0HUHGLWK 7DPPLQJD� SXE�

OLVKHG LQ 3ULFKDUG DQG 7DPPLQJD ����� DQG IXUWKHU GHYHORSHG KHUH E\ GUDZLQJ RQ WKH

VRFLRORJLFDO ਖ਼QGLQJV GLVFXVVHG DERYH� ,Q SDUWLFXODU� LQ UHਖ਼QLQJ WKLV HGXFDWLRQ LQGH[� ZH

ZLOO FRQVLGHU WR ZKDW H[WHQW HDFK LQVWLWXWLRQ IROORZV WKH HOLWH RU PDVV�XQLYHUVDO PRGHO RI

7URZ� DQG ZKHUH LW IDOOV LQ %ULQW HW DO�۟ V RUJDQL]DWLRQDO ਖ਼HOG�

,Q WKDW RULJLQDO ���� SDSHU� WKH UHVXOWV RI DQ DQDO\VLV RI HLJKW XSSHU�ZRUNLQJ�FODVV

ZKLWH 3KLODGHOSKLDQV� DOO RI ZKRP JUHZ XS LQ WKH VDPH 6RXWK 3KLODGHOSKLD QHLJKERUKRRG�

ZHUH SUHVHQWHG� :KLOH WKLV VDPSOH ZDV E\ GHVLJQ GHPRJUDSKLFDOO\ KRPRJHQHRXV� ZH

IRXQG VXUSULVLQJ GL੘HUHQFHV LQ WKH H[WHQW WR ZKLFK WKHVH VSHDNHUV SDUWLFLSDWHG LQ WKH OR�

FDO GLDOHFWۚHYHQ ZLWKLQ WKH VDPH IDPLO\� WKHUH ZHUH QRWLFHDEOH GL੘HUHQFHV� 2QH EURWKHU

DQG VLVWHU LQ SDUWLFXODU OHG WR WKH FRQFOXVLRQ WKDW WKHVH GL੘HUHQFHV ZHUH UHODWHG WR GL੘HU�

HQFHV LQ HGXFDWLRQۚHLWKHU DFWXDO D॔DLQPHQW RU DVSLUDWLRQۚVLQFH WR DOO DSSHDUDQFHV� WKH

RQO\ VRFLDO FKDUDFWHULVWLF GLVWLQJXLVKLQJ WKHVH VLEOLQJV ZDV WKDW WKH EURWKHU ZDV D॔HQGLQJ

WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD� ZKLOH WKH VLVWHU D॔HQGHG 'UH[HO 8QLYHUVLW\� %\ LPSUHV�

VLRQLVWLFDOO\ H[DPLQLQJ KRZ WKH VSHDNHUV LQ RXU VDPSOH FOXVWHUHG WRJHWKHU LQ WKHLU XVH RI

3KLODGHOSKLD GLDOHFW IHDWXUHV DQG WKLQNLQJ DERXW KRZ WKH ORFDO FROOHJHV GL੘HUHQWLDWH WKHP�

��



VHOYHV� ZH IRUPXODWHG D IRXU�OHYHO HGXFDWLRQ LQGH[ ZKLFK GLVWLQJXLVKHG EHWZHHQ VSHDNHUV

ZLWK D KLJK VFKRRO� ORFDO FRPPXQLW\ FROOHJH� UHJLRQDO FROOHJH� DQG QDWLRQDO XQLYHUVLW\ HG�

XFDWLRQ �3ULFKDUG DQG 7DPPLQJD ��������� %\ DSSO\LQJ WKLV FRGLQJ VFKHPH� ZH REVHUYHG

D JUDGLHQW SD॔HUQ LQ WKH UHDOL]DWLRQ RI FHUWDLQ ORFDO IHDWXUHV� ॡH PRVW GUDPDWLF GL੘HU�

HQFH RFFXUUHG LQ WKH UHDOL]DWLRQ RI WKH 3KLODGHOSKLD VSOLW VKRUW�D V\VWHP� :KLOH VSHDNHUV

ZLWK D KLJK VFKRRO HGXFDWLRQ PDLQWDLQHG D UREXVW VSOLW V\VWHP� HDFK VXFFHVVLYH OHYHO RI

HGXFDWLRQ EH\RQG VKRZHG D OHVV H[WUHPH VSOLW� ZLWK WKH WZR QDWLRQDO XQLYHUVLW\ VSHDNHUV

VKRZLQJ DOPRVW FRPSOHWH RYHUODS EHWZHHQ WKH WHQVH DQG OD[ FODVVHV� +RZHYHU� WKHVH VDPH

VSHDNHUV ZHUH DW WKH IRUHIURQW RI RWKHU ORFDO FKDQJHV� VXFK DV WKH UDLVLQJ DQG IURQWLQJ RI

�H\�� OHDGLQJ WR WKH FRQFOXVLRQ WKDW WKHVH VSHDNHUV DUH QRW HYLQFLQJ D ZKROHVDOH UHMHFWLRQ

RI WKH ORFDO GLDOHFW� EXW UDWKHU RQO\ WKRVH IHDWXUHV ZKLFK EHDU QHJDWLYH VRFLDO VWHUHRW\SHV�

6LQFH WKH ���� VWXG\ RQO\ FRQWDLQHG HLJKW VSHDNHUV� WKH UHVXOWLQJ HGXFDWLRQ LQGH[ ZDV

EDVHG RQ D YHU\ OLPLWHG VDPSOH RI LQVWLWXWLRQV RI KLJKHU HGXFDWLRQ� 6SHFLਖ਼FDOO\� WKH ORFDO

FROOHJH ZDV WKH &RPPXQLW\ &ROOHJH RI 3KLODGHOSKLD� WKH UHJLRQDO FROOHJHV ZHUH 'UH[HO

8QLYHUVLW\� 6KLSSHQVEXUJ 8QLYHUVLW\� DQG 3HLUFH &ROOHJH� DQG WKH QDWLRQDO FROOHJH ZDV WKH

8QLYHUVLW\ RI 3HQQV\OYDQLD� ॡXV LQ RUGHU WR UHQGHU WKLV LQGH[ JHQHUDOL]DEOH� LW LV QHFHV�

VDU\ WR DEVWUDFW DZD\ IURP WKH VSHFLਖ਼F LQVWLWXWLRQV E\ LGHQWLI\LQJ WKH NH\ FKDUDFWHULVWLFV

WKDW GLVWLQJXLVK WKH FDWHJRULHV� ॡH 86 1HZV DQG:RUOG 5HSRUW DQQXDO UDQNLQJV DUH VRPH�

ZKDW KHOSIXO DV D ਖ਼UVW�SDVV FDWHJRUL]DWLRQ� WKRXJK WKHLU GLVWLQFWLRQ EHWZHHQ UHJLRQDO DQG

QDWLRQDO XQLYHUVLWLHV GRHV QRW DOZD\V ZRUN IRU RXU SXUSRVHV� )ROORZLQJ %ULQW HW DO�� WKH

NH\ FULWHULD ZLOO EH VHOHFWLYLW\� LQVWLWXWLRQDOL]HG UROH� DQG SXEOLF YV� SULYDWH� ॡH VHYHQ

FOXVWHUV LGHQWLਖ਼HG LQ WKDW VWXG\ PD\ EH FROODSVHG DV IROORZV LQWR WKH HGXFDWLRQ LQGH[�

�� +LJK 6FKRRO� 1�$

�� /RFDO� 5HOLJLRXV � QRQVHOHFWLYH EDFFDODXUHDWH FROOHJHV

�� 5HJLRQDO� 2WKHU GRFWRUDO�JUDQWLQJ � SXEOLF 	 SULYDWH PDVWHU۟V JUDQWLQJ XQLYHUVLWLHV

�� 1DWLRQDO� (OLWH SULYDWH LQVWLWXWLRQV � SUHVWLJLRXV SXEOLF UHVHDUFK XQLYHUVLWLHV

��



ॡH ਖ਼UVW FDVH VWXG\ SUHVHQWHG LQ WKLV GLVVHUWDWLRQ GUDZV RQ WKH GDWD LQ WKH 3KLODGHO�

SKLD 1HLJKERUKRRG &RUSXV WR WHVW ZKHWKHU WKLV UHIRUPXODWLRQ RI WKH HGXFDWLRQ LQGH[ LV D

VLJQLਖ਼FDQW SUHGLFWRU RI GL੘HUHQFHV LQ XVH RI VRFLDOO\�VDOLHQW ORFDO YDULDEOHV� 7R LOOXVWUDWH

WKH ZD\ WKDW WKH FROOHJHV DQG XQLYHUVLWLHV UHSUHVHQWHG LQ WKDW FRUSXV ਖ਼W LQWR WKLV VFKHPH�

7DEOH ��� SURYLGHV H[DPSOHV RI HDFK RI WKH WKUHH FROOHJH FDWHJRULHV DQG WKH NH\ IHDWXUHV

ZKLFK GLVWLQJXLVK WKHP� $ IXOO OLVW RI WKH FROOHJHV UHSUHVHQWHG LQ WKH FRUSXV DQG WKHLU

FODVVLਖ਼FDWLRQ LV JLYHQ LQ WKH IROORZLQJ FKDSWHU�

$V WKHVH H[DPSOHV LQGLFDWH� QDWLRQDO LQVWLWXWLRQV DUH JHQHUDOO\ SULYDWH IRXU�\HDU XQL�

YHUVLWLHV RU OLEHUDO DUWV FROOHJHV� ZKLFK KDYH D ORQJ KLVWRU\� D VHOHFWLYH DFFHSWDQFH UDWH�

DQG D JHRJUDSKLFDOO\�GLYHUVH VWXGHQW ERG\� 5HJLRQDO LQVWLWXWLRQV DUH PRUH OLNHO\ WR EH

SXEOLF VFKRROV� EH IRXQGHG ODWHU� KDYH DQ DFFHSWDQFH UDWH JUHDWHU WKDQ ���� DQG GUDZ WKHLU

VWXGHQW ERG\ PRVWO\ IURP ZLWKLQ WKH VWDWH� )LQDOO\� ORFDO LQVWLWXWLRQV DUH PRUH OLNHO\ WR

EH SXEOLF WZR�\HDU FROOHJHV� EH IRXQGHG LQ WKH ��WK FHQWXU\� KDYH D ���� DFFHSWDQFH UDWH�

DQG GUDZ H[FOXVLYHO\ LQ�VWDWH VWXGHQWV�

2YHU WKH FRXUVH RI WKH ��WK FHQWXU\� ZKLOH ORFDO GLDOHFWV KDYH XQGHUJRQH OLQJXLVWLF

FKDQJHV� WKH VRFLDO PHDQLQJ RI HGXFDWLRQ KDV DOVR FKDQJHG� :KHUH RQFH DQ\ FROOHJH HGX�

FDWLRQ DW DOO ZDV D PDUNHU RI HOLWH VWDWXV DQG SULYLOHJH� WKH VRFLDO DQG HFRQRPLF FKDQJHV

RI WKH ODVW FHQWXU\ KDYH UHVXOWHG LQ D VWUDWLਖ਼HG HGXFDWLRQ V\VWHP LQ ZKLFK FHUWDLQ W\SHV

RI FROOHJH HGXFDWLRQ DUH VWLOO UHVHUYHG IRU WKH ZHDOWK\ HOLWH� ZKLOH RWKHU LQVWLWXWLRQV KDYH

VSUXQJ XS WR VHUYH WKH PRUH XQLYHUVDO FDUHHU WUDLQLQJ QHHGV RI WKH UHVW RI WKH FRXQWU\�

ॡH IROORZLQJ FKDSWHU ZLOO H[SORUH WKH ZD\V LQ ZKLFK WKHVH GL੘HUHQW HGXFDWLRQ V\VWHPV

LQWHUDFW ZLWK WKH FRXUVH RI OLQJXLVWLF FKDQJH LQ 3KLODGHOSKLD�

��



1DWLRQDO�

8QLYHUVLW\ RI 3HQQV\OYDQLD �3KLODGHOSKLD� 3$�
(OLWH VWDWXV� )RXQGHG ����� ����� DFFHSWDQFH� ��� LQ�VWDWH
5HVRXUFH GHSHQGHQFH� 3ULYDWH ��\HDU� ���N WXLWLRQ
5ROH� 86 1HZV� �� 1DWLRQDO 8QLYHUVLWLHV

&DUQHJLH� 5HVHDUFK 8QLYHUVLWLHV
.HQ\RQ �*DPELHU� 2+�
(OLWH VWDWXV� )RXQGHG ����� ����� DFFHSWDQFH� ��� LQ�VWDWH
5HVRXUFH GHSHQGHQFH� 3ULYDWH ��\HDU� ���N WXLWLRQ
5ROH� 86 1HZV� ��� 1DWLRQDO /LEHUDO $UWV &ROOHJHV

&DUQHJLH� %DFFDODXUHDWH &ROOHJHVۙ$UWV 	 6FLHQFHV

5HJLRQDO�

3HQQ 6WDWH �6WDWH &ROOHJH� 3$�
(OLWH VWDWXV� )RXQGHG ����� ����� DFFHSWDQFH� ��� LQ�VWDWH
5HVRXUFH GHSHQGHQFH� 3XEOLF ��\HDU� ���N����N WXLWLRQ
5ROH� 86 1HZV� ��� 1DWLRQDO 8QLYHUVLWLHV

&DUQHJLH� 5HVHDUFK 8QLYHUVLWLHV
7HPSOH 8QLYHUVLW\ �3KLODGHOSKLD� 3$�
(OLWH VWDWXV� )RXQGHG ����� ����� DFFHSWDQFH� ��� LQ�VWDWH
5HVRXUFH GHSHQGHQFH� 3XEOLF ��\HDU� ���N����N WXLWLRQ
5ROH� 86 1HZV� ���� 1DWLRQDO 8QLYHUVLWLHV

&DUQHJLH� 5HVHDUFK 8QLYHUVLWLHV

/RFDO�

%XFNV &R� &RPPXQLW\ &ROOHJH �1HZWRZQ� 3$�
(OLWH VWDWXV� )RXQGHG ����� RSHQ DGPLVVLRQV� ��� LQ�VWDWH
5HVRXUFH GHSHQGHQFH� 3XEOLF ��\HDU� ��N����N WXLWLRQ
5ROH� 86 1HZV� 1RW 5DQNHG

&DUQHJLH� $VVRFLDWH۟V
&RPPXQLW\ &ROOHJH RI 3KLODGHOSKLD �3KLODGHOSKLD� 3$�
(OLWH VWDWXV� )RXQGHG ����� RSHQ DGPLVVLRQV� ��� LQ�VWDWH
5HVRXUFH GHSHQGHQFH� 3XEOLF ��\HDU� ��N����N WXLWLRQ
5ROH� 86 1HZV� 1RW 5DQNHG

&DUQHJLH� $VVRFLDWH۟V

7DEOH ���� ([DPSOH LQVWLWXWLRQV LQ HDFK FDWHJRU\�

��



��� 6WUXFWXUH RI WKH GLVVHUWDWLRQ

&KDSWHU � GHVFULEHV WKH FRUSXV GDWD DQG TXDQWLWDWLYH PHWKRGV XVHG WKURXJKRXW WKLV GLVVHU�

WDWLRQ� ZKLOH LQ &KDSWHU � WKLV QHZZD\ RI PHDVXULQJ HGXFDWLRQ ZLOO EH XVHG LQ DQ DQDO\VLV

RI VRXQG FKDQJH LQ 3KLODGHOSKLD� 3HQQV\OYDQLD� :H ZLOO VHH WKDW LQ WKH OD॔HU KDOI RI WKH

��WK FHQWXU\� VSHDNHUV ZLWK D SDUWLFXODU HGXFDWLRQDO SURਖ਼OH DUH OHDGLQJ FKDQJHV DZD\

IURP VRPH RI WKH PRVW VRFLDOO\�VDOLHQW DQG QHJDWLYHO\�HYDOXDWHG ORFDO IHDWXUHV� ZKLOH VWLOO

SDUWLFLSDWLQJ LQ ORFDO FKDQJHV RFFXUULQJ EHORZ WKH OHYHO RI FRPPXQLW\ DZDUHQHVV�

&KDSWHU � ZLOO EXLOG RQ WKHVH ਖ਼QGLQJV WR VHH LI WKLV VWUDWLਖ਼FDWLRQ RI ORFDO IHDWXUHV E\

HGXFDWLRQ LV XQLTXH WR 3KLODGHOSKLD� RU PD\ DOVR EH IRXQG LQ WKH 6RXWKHUQ GLDOHFW� ZKLFK

LV PRUH ZLGHO\� DQG QHJDWLYHO\� VWHUHRW\SHG� &RUSXV GDWD IURP 5DOHLJK� 1RUWK &DUROLQD�

LV DQDO\]HG WR H[DPLQH WKH UROH HGXFDWLRQ SOD\V LQ WKH RQJRLQJ UHYHUVDO RI WKH 6RXWKHUQ

9RZHO 6KL॑� &KDSWHU � FRQFOXGHV WKH GLVVHUWDWLRQ E\ GUDZLQJ WRJHWKHU WKH ਖ਼QGLQJV SUH�

VHQWHG DQG DUJXLQJ IRU WKH UROH RI VDOLHQFH LQ WKH VRXQG FKDQJHV SUHVHQWHG�

��



&KDSWHU �

'DWD DQG 0HWKRGV

ॡLV GLVVHUWDWLRQ FHQWHUV XSRQ WKH UHVXOWV RI WZR FDVH VWXGLHV WKDW PDNH XVH RI H[LVWLQJ

FRUSRUD RI VRFLROLQJXLVWLF LQWHUYLHZV� WKH 3KLODGHOSKLD 1HLJKERUKRRG &RUSXV �/DERY DQG

5RVHQIHOGHU ������ DQG WKH 5DOHLJK &RUSXV �'RGVZRUWK DQG .RKQ ������ ॡHVH FRUSRUD

SURYLGH GDWD IURP WZR YHU\ GL੘HUHQW VSHHFK FRPPXQLWLHV� ZKLFK SURYLGH FRPSOHPHQWDU\

LQVLJKWV LQWR WKH UROH RI KLJKHU HGXFDWLRQ LQ VRXQG FKDQJH� ॡLV FKDSWHU GHVFULEHV WKH GDWD

FRQWDLQHG LQ WKHVH FRUSRUD� DQG WKH TXDQWLWDWLYH PHWKRGV XVHG IRU DQDO\VLV�

��� 3KLODGHOSKLD 'DWD

ॡH GDWD LQYHVWLJDWHG LQ &KDSWHU � LV D VXEVHW RI WKH 3KLODGHOSKLD 1HLJKERUKRRG &RUSXV

GDWD UHSRUWHG LQ /DERY HW DO� ����� ॡLV LV VXSSOHPHQWHG ZLWK GDWD IURP �� VSHDNHUV JDWK�

HUHG GXULQJ WKH FXUUHQW 16)�IXQGHG SURMHFW HQWLWOHG WKH ,PSDFW RI +LJKHU (GXFDWLRQ RQ

/RFDO 3KRQRORJ\ �,+(/3��� ॡH HQWLUH 31& FRQVLVWV RI GDWD FROOHFWHG IURP ���� WR �����

ZKLFK LQFOXGHV RYHU ��� KRXUV RI VSHHFK IURP ��� GL੘HUHQW VSHDNHUV� DQG \LHOGV PRUH

WKDQ KDOI D PLOOLRQ YRZHO WRNHQV� 2I WKHVH VSHDNHUV� ��� DUH LQFOXGHG LQ WKLV VWXG\� ZKLFK
�ॡLV PDWHULDO LV EDVHG XSRQ ZRUN VXSSRUWHG E\ WKH 1DWLRQDO 6FLHQFH )RXQGDWLRQ XQGHU *UDQW 1R� %&6�

�������� $Q\ RSLQLRQV� ਖ਼QGLQJV� DQG FRQFOXVLRQV RU UHFRPPHQGDWLRQV H[SUHVVHG LQ WKLV PDWHULDO DUH WKRVH
RI WKH DXWKRU�V� DQG GR QRW QHFHVVDULO\ UHਗ਼HFW WKH YLHZV RI WKH 1DWLRQDO 6FLHQFH )RXQGDWLRQ�

��
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)LJXUH ���� 0HDQ DJH RYHU WLPH�

UHSUHVHQWV WKH WRWDO QXPEHU RI ZKLWH� DGXOW� QDWLYH 3KLODGHOSKLDQV IRU ZKRP GHWDLOHG HG�

XFDWLRQ LQIRUPDWLRQ �IURP LQWHUYLHZ UHSRUWV DQG WUDQVFULSWV� ZDV UHDGLO\ DYDLODEOH� )L॑\

RI WKHVH VSHDNHUV ZHUH DPRQJ WKH ��� VSHDNHUV LQWHUYLHZHG GXULQJ WKH /&9 SURMHFW�

ॡLV VWXG\ LV UHVWULFWHG WR ZKLWH VSHDNHUV RQO\ VLQFH� DV /DERY ���� UHPLQGV XV� $IULFDQ

$PHULFDQ VSHDNHUV LQ 3KLODGHOSKLD IROORZ D YHU\ GL੘HUHQW SD॔HUQ RI FKDQJH� 2WKHU PL�

QRULWLHV DUH QRW VXਜ਼FLHQWO\ UHSUHVHQWHG LQ WKH FRUSXV IRU VWXG\ DW WKLV WLPH� )ROORZLQJ

/DERY HW DO� ����� RQO\ VSHDNHUV HLJKWHHQ \HDUV RI DJH DQG ROGHU DUH LQFOXGHG� VR DV WR

DYRLG RYHUHVWLPDWLQJ WKH SD॔HUQ RI WKH DGXOW FRPPXQLW\ GXH WR DQ\ DGROHVFHQW SHDN HI�

IHFWV� 7R VXPPDUL]H� VSHDNHUV LQFOXGHG LQ WKLV DQDO\VLV PXVW EH�

�� %RUQ DQG UDLVHG LQ WKH JUHDWHU 3KLODGHOSKLD DUHD
�� :KLWH� DQG OHDVW �� \HDUV RI DJH DW WLPH RI LQWHUYLHZ
�� 6SHFLਖ਼F DERXW ZKDW W\SH RI FROOHJH WKH\ D॔HQGHG� LI DSSOLFDEOH

ॡLV VDPSOH LV UHDVRQDEO\ HYHQO\ GLYLGHG EHWZHHQ WKH VH[HV ZLWK VOLJKWO\ PRUH ZRPHQ

UHSUHVHQWHG� DW ��� RI WKH VDPSOH� DQG LQFOXGHV D EURDG UDQJH RI ELUWK GDWHV� ZLWK VSHDNHUV

ERUQ IURP ���� WR ����� DQG DJHG �� WR ��� *LYHQ WKDW WKH 31& LV D MXGJHPHQW VDPSOH RI

WKH 3KLODGHOSKLD VSHHFK FRPPXQLW\� JDWKHUHG EHWZHHQ ���� DQG ����� WKH UDQJH RI GDWD

��



LV DFWXDOO\ ZHOO�PDWFKHG WR WKH WKHRUHWLFDOO\ SRVVLEOH UDQJH� )LJXUH ��� GHPRQVWUDWHV WKH

UDQJH RI D॔HVWHG GDWD UHODWLYH WR WKH WKHRUHWLFDO OLPLWV RI WKH GDWD� JLYHQ WKDW GDWD FROOHFWLRQ

LV ERXQGHG E\ ���� DQG ����� DQG VSHDNHUV KDG WR EH HLJKWHHQ RU ROGHU WR EH LQFOXGHG LQ

WKLV VDPSOH� )LJXUH ��� VKRZV WKDW ZKLOH WKH DJH UDQJH FROOHFWHG EHIRUH DERXW ���� ZDV

VWDEOH� ZLWK D PHDQ DJH DURXQG ਖ਼॑\� PRUH UHFHQW VWXGLHV KDYH VNHZHG \RXQJHUۚWKLV LV

SDUWLDOO\ GXH WR WKH DGGLWLRQ RI WKH ,+(/3 GDWD�

ॡHVH VSHDNHUV DUH GLYLGHG LQWR IRXU FDWHJRULHV EDVHG RQ OHYHO DQG W\SH RI HGXFDWLRQ

UHFHLYHG� UHVXOWLQJ LQ WKH GLVWULEXWLRQ VKRZQ LQ 7DEOH ���� )LJXUH ��� PHDQZKLOH VKRZV

WKH GDWH RI ELUWK GHQVLW\ GLVWULEXWLRQ IRU HDFK RI WKHVH HGXFDWLRQ JURXSV� ZKLFK LV XQIRU�

WXQDWHO\ VNHZHG VXFK WKDW WKH KLJKHVW FDWHJRU\ LV PXFK \RXQJHU WKDQ WKH ORZHVW� 6RPH

RI WKLV LPEDODQFH LV FHUWDLQO\ GXH WR WKH GL੘HUHQW VDPSOLQJ PHWKRGV UHSUHVHQWHG ZLWKLQ

WKH FRUSXV� WKH UHFHQW ,+(/3 VWXG\ GHOLEHUDWHO\ WDUJHWV FROOHJH VWXGHQWV� ZKHUHDV WKH

ROGHU 31& VWXGLHV GHOLEHUDWHO\ WDUJHWHG XSSHU�ZRUNLQJ�FODVV 3KLODGHOSKLDQV ZKR ZHUH

OHVV OLNHO\ WR KDYH D FROOHJH HGXFDWLRQ� +RZHYHU� VRPH RI WKLV LPEDODQFH LV DOVR WKH QDWX�

UDO UHVXOW RI WKH VKL॑ LQ KLJKHU HGXFDWLRQ WKDW RFFXUUHG RQ D QDWLRQDO OHYHO RYHU WKH FRXUVH

RI WKH SDVW FHQWXU\� ZKLFK ZDV GLVFXVVHG LQ GHWDLO LQ WKH SUHYLRXV FKDSWHU�

(GXFDWLRQ Q �

�� +6 RU OHVV ��� ���

�� /RFDO FROOHJH �� ���
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:KLOH , D॔HPSWHG WR FDWHJRUL]H WKHVH FROOHJHV XVLQJ REMHFWLYH FULWHULD DV PXFK DV SRV�

VLEOH� P\ VXEMHFWLYH SHUFHSWLRQ RI HDFK LQVWLWXWLRQ XQGHQLDEO\ KDG D UROH LQ WKH GHFLVLRQ�

PDNLQJ� ॡLV FHUWDLQO\ SRVHV D SUREOHP IRU UHSOLFDELOLW\� DQG SHUKDSV WKH H[WHQVLRQ RI WKLV

PHDVXUH WR RWKHU VSHHFK FRPPXQLWLHV� KRZHYHU� IRU WKH PHWKRGRORJLFDO UHDVRQV RXWOLQHG

LQ &KDSWHU �� , EHOLHYH LW LV QHLWKHU DYRLGDEOH QRU GHVLUDEOH WR XVH D FRPSOHWHO\ REMHFWLYH

PHDVXUH LQ WKLV W\SH RI VWXG\� $॑HU DOO� LI D PHDVXUH DV REMHFWLYH DV UDZ \HDUV RI HGXFDWLRQ

ZHUH DEOH WR IXOO\ FDSWXUH WKH VRFLDO PHDQLQJV RI HGXFDWLRQ� WKHUH ZRXOG EH QR QHHG IRU

WKLV GLVVHUWDWLRQ� )XUWKHUPRUH� , GR QRW WKLQN WKDW WKLV FODVVLਖ਼FDWLRQ VFKHPH VKRXOG QHF�

HVVDULO\ EH UHSOLFDWHG H[DFWO\ LQ RWKHU VSHHFK FRPPXQLWLHV� 5DWKHU� WKH JRDO LV WR R੘HU DQ

DOWHUQDWLYH IUDPHZRUN IRU LQYHVWLJDWLRQ� ZKLFK VKRXOG EH DGDSWHG WR WKH ORFDO FRPPXQLW\�

7R FDWHJRUL]H WKH LQVWLWXWLRQV UHSUHVHQWHG LQ WKHVH FRUSRUD� , GUHZ RQ WZR SULPDU\ GDWD

VRXUFHV� WKH 86 1HZV 	 :RUOG 5HSRUW UDQNLQJV DQG FROOHJH SURਖ਼OHV �861 ������ DQG WKH

1DWLRQDO &HQWHU IRU (GXFDWLRQ 6WDWLVWLFV۟V &ROOHJH 1DYLJDWRU SURਖ਼OHV �1&( ������ 6FKRROV

ZHUH FDWHJRUL]HG DFFRUGLQJ WR WKH SULQFLSOHV GHVFULEHG LQ &KDSWHU �� SULPDULO\ JURXSLQJ

E\ GHJUHHV R੘HUHG� VHOHFWLYLW\ LQ DGPLVVLRQV� WXLWLRQ� DQG SURSRUWLRQ RI LQ�VWDWH VWXGHQWV�

7DEOH ��� VKRZV WKH GHWDLOHG UHVXOW RI WKLV FDWHJRUL]DWLRQ�

/RFDO 5HJLRQDO 1DWLRQDO

&RPPXQLW\ &ROOHJH RI 3KLODGHOSKLD ��� 7HPSOH 8QLYHUVLW\ ���� 8QLYHUVLW\ RI 3HQQV\OYDQLD ����
/D 6DOOH 8QLYHUVLW\ ��� 'UH[HO 8QLYHUVLW\ ��� &RUQHOO 8QLYHUVLW\ ���
3LHUFH &ROOHJH ��� 3HQQV\OYDQLD 6WDWH 8� ��� .HQ\RQ &ROOHJH ���
6KLSSHQVEXUJ 8� RI 3HQQV\OYDQLD ��� 6W� -RVHSK۟V 8QLYHUVLW\ ��� 0�,�7� ���
%XFN۟V &RXQW\ &RPPXQLW\ &ROOHJH ��� 8QLYHUVLW\ RI WKH $UWV ��� *HRUJH :DVKLQJWRQ 8� ���
QRW VSHFLਖ਼HG ���� 'XTXHVQH 8QLYHUVLW\ ��� 8� RI 6RXWKHUQ &DOLIRUQLD ���

8UVLQXV &ROOHJH ��� +DUYDUG 8QLYHUVLW\ ���
%HDYHU &ROOHJH ��� <DOH 8QLYHUVLW\ ���
:HVWFKHVWHU 8QLYHUVLW\ ��� 0F*LOO 8QLYHUVLW\ ���
8QLYHUVLW\ RI 3L॔VEXUJK ��� 7XODQH 8QLYHUVLW\ ���
3KLODGHOSKLD 8QLYHUVLW\ ���

7DEOH ���� ,QVWLWXWLRQV RI KLJKHU HGXFDWLRQ UHSUHVHQWHG LQ WKH 31&�

��



��� 5DOHLJK 'DWD

ॡH 5DOHLJK &RUSXV �'RGVZRUWK DQG .RKQ ����� LV WKH UHVXOW RI DQ RQJRLQJ SURMHFW OHG E\

5RELQ'RGVZRUWK DW 1RUWK &DUROLQD 6WDWH 8QLYHUVLW\� ॡH JRDO LV WR FROOHFW D UHSUHVHQWDWLYH

VDPSOH RI 5DOHLJK VSHHFK WKURXJK VRFLROLQJXLVWLF LQWHUYLHZV LQ RUGHU WR VWXG\ WKH ZD\

WKDW WKH UDSLG LQਗ਼X[ RI RXWVLGHUV GXULQJ 5DOHLJK۟V WHFKQRORJ\ ERRP KDV D੘HFWHG WKH ORFDO

6RXWKHUQ GLDOHFW� ॡH FRUSXV FRYHUV �� \HDUV LQ DSSDUHQW WLPH� FRQWDLQLQJ LQWHUYLHZV

IURP VSHDNHUV ERUQ EHWZHHQ ���� DQG ����� :KLOH IRUPDQW PHDVXUHPHQWV DUH FXUUHQWO\

DYDLODEOH IURP D WRWDO RI ��� VSHDNHUV� DW SUHVHQW WKHUH LV RQO\ IURQW YRZHO �L\� L� H\� H� ¨�

R� GDWD DYDLODEOH IRU WKH IXOO ��� 5DOHLJK VSHDNHUV� $V IRU WKH RWKHU YRZHOV� ��� VSHDNHUV

KDYH �D\� PHDVXUHPHQWV� �� KDYH �DZ� RZ� XZ�� DQG �� KDYH �RK�� 5HVXOWV DUH SUHVHQWHG

IRU DOO RI WKHVH YRZHOV� ZLWK WKH FDYHDW WKDW WKH EDFN YRZHO UHVXOWV PD\ QRW EH DV UHOLDEOH

DV WKH IURQW YRZHO UHVXOWV GXH WR WKH VPDOOHU VDPSOH VL]H�

(GXFDWLRQ ,QGH[ Q �

�� +6 RU OHVV �� ���

�� /RFDO FROOHJH �� ��

�� 5HJLRQDO FROOHJH �� ���
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7DEOH ��� VKRZV WKH QXPEHU RI VSHDNHUV LQ HDFK RI WKH IRXU HGXFDWLRQ FDWHJRULHV� ZKLOH

)LJXUH ��� VKRZV WKHLU GLVWULEXWLRQ RYHU WLPH� :H FDQ VHH WKDW FRPSDUHG WR WKH 3KLODGHO�

SKLD GDWD JLYHQ LQ 7DEOH ��� DQG )LJXUH ���� WKH 5DOHLJK GDWD LV D ELW PRUH HYHQO\ GLV�

WULEXWHG EHWZHHQ HGXFDWLRQ JURXSV� DQG WKH HGXFDWLRQ JURXSV DUH VRPHZKDW PRUH HYHQO\

GLVWULEXWHG DFURVV WLPH� /LNH 3KLODGHOSKLD� WKHUH DUH IHZ VSHDNHUV LQ WKH KLJK VFKRRO FDW�

��



HJRU\ D॑HU ����� XQOLNH 3KLODGHOSKLD� WKH VDPSOLQJ VWUDWHJ\ LQ 5DOHLJK KDV OHG WR WKH

\RXQJHVW VSHDNHUV LQ WKH FRUSXV IDOOLQJ SUHGRPLQDQWO\ LQ WKH UHJLRQDO FDWHJRU\� ZLWK IHZ

RI WKH VSHDNHUV ERUQ D॑HU ���� IDOOLQJ LQ WKH QDWLRQDO FDWHJRU\� 6R ZKLOH ZH PD\ EH OHVV

FRQFHUQHG DERXW D SRWHQWLDO FRQIRXQG LQ JHQHUDO� ZH PD\ UXQ LQWR WKH SUREOHP LQ ZKLFK

ZH PD\ EH XQDEOH WR REVHUYH DQ\ HGXFDWLRQ VWUDWLਖ਼FDWLRQ SUHVHQW LQ YHU\ UHFHQW FKDQJHV�

ॡH IXOO OLVW RI VFKRROV LQ HDFK FDWHJRU\ LV JLYHQ LQ 7DEOH ����

/RFDO 5HJLRQDO 1DWLRQDO

:DNH 7HFK� &RPPXQLW\ &ROOHJH ��� 1& 6WDWH ���� 81& &KDSHO +LOO ����
2NODKRPD $	0 ��� *XLOIRUG &ROOHJH ��� *HRUJHWRZQ 8QLYHUVLW\ ���
6W� 0DU\۟V &ROOHJH ��� (DVW &DUROLQD 8QLYHUVLW\ ��� (PRU\ 8QLYHUVLW\ ���
81& $VKHYLOOH ��� 0HUHGLWK &ROOHJH ��� 'XNH 8QLYHUVLW\ ���
&ROXPELD ,QWHUQDWLRQDO 8� ��� $SSDODFKLDQ 6WDWH 8� ��� :LOOLDP DQG 0DU\ ���
(&3, 8QLYHUVLW\ ��� 81& *UHHQVERUR ��� 0F*LOO 8QLYHUVLW\ ���
*HRUJLD &KULVWLDQ 8� ��� /HQRLU�5K\QH 8QLYHUVLW\ ��� 8QLYHUVLW\ RI 5RFKHVWHU ���
6DQGKLOOV &RPPXQLW\ &ROOHJH ��� +DPSGHQ�6\GQH\ &ROOHJH ��� 8� RI 7H[DV DW $XVWLQ ���
/RXLVEXUJ &ROOHJH ��� (ORQ 8QLYHUVLW\ ��� :HVOH\DQ 8QLYHUVLW\ ���
QRW VSHFLਖ਼HG ��� &DPSEHOO 8QLYHUVLW\ ��� :DNH )RUHVW 8QLYHUVLW\ ���

1& &HQWUDO ���
8QLYHUVLW\ RI 7HQQHVVHH ���
8QLYHUVLW\ RI 0LVVLVVLSSL ���
:DUUHQ :LOVRQ &ROOHJH ���
:HVWHUQ &DUROLQD 8QLYHUVLW\ ���

7DEOH ���� ,QVWLWXWLRQV RI KLJKHU HGXFDWLRQ UHSUHVHQWHG LQ WKH 5DOHLJK &RUSXV�

��� 0HWKRGV

����� 3KLODGHOSKLD

9RZHO WRNHQV IURP WKH ��� 3KLODGHOSKLD VSHDNHUV ZHUH DOLJQHG DQG H[WUDFWHG XVLQJ D PRG�

Lਖ਼HG YHUVLRQ RI WKH )$9( VXLWH �5RVHQIHOGHU HW DO� ������ ॡH PRGLਖ਼HG YHUVLRQ LPSURYHV

RQ WKH VWDQGDUG )$9( VKRUW�D FRGLQJ E\ LQFRUSRUDWLQJ D V\OODELਖ਼FDWLRQ DOJRULWKP LQWR WKH

��



FRGLQJ SURFHVV �VHH *RUPDQ DQG 3ULFKDUG ���� IRU IXUWKHU GHWDLOV�� ॡLV UHVXOWV LQ IHZHU

FRGLQJ HUURUV LQ FDVHV ZKHUH WDXWRV\OODELFLW\ RU VWHP LGHQWLW\ LV LPSRUWDQW� ॡH QHZ PRG�

XOH IRU FRGLQJ VKRUW�D DOVR GL੘HUV VOLJKWO\ IURP WUDGLWLRQDO GHVFULSWLRQV RI WKH V\VWHP RQ D

IHZ OH[LFDO H[FHSWLRQV� DV LW LV EDVHG RQ H[WHQVLYH DQDO\VLV RI WKH FXUUHQWO\�DYDLODEOH FRUSXV

GDWD� )RU LQVWDQFH� WKLV GDWD�GULYHQ DSSURDFK� FODVVLਖ਼HV UDQ DQG VZDP DV OD[� ZKLOH EHJDQ

LV KLJKO\ YDULDEOH DQG WKHUHIRUH H[FOXGHG IURP DQDO\VLV KHUH� ॡH GDWD ZDV YLVXDOL]HG DQG

DQDO\]HG LQ 5� XVLQJ WKH SDFNDJHV OLVWHG LQ $SSHQGL[ $���

ॡH SORWV WKURXJKRXW WKH IROORZLQJ FKDSWHUV GLVSOD\ /REDQRY�QRUPDOL]HG �]�VFRUHG�

VSHDNHU PHDQ YDOXHV� )URQW YRZHOV DUH SOR॔HG DORQJ D ۢGLDJRQDOۣ GLPHQVLRQ UDWKHU WKDQ

)� DQG )�� WKLV PHDVXUH LV FDOFXODWHG DV )�−)� DQG DOORZV YLVXDOL]DWLRQ RI WKH RYHUDOO

WHQGHQF\ LQ WKH PRYHPHQW RI D YRZHO LQ ERWK GLPHQVLRQV VLPXOWDQHRXVO\� UDWKHU WKDQ

UHVWULFWLQJ YLVXDOL]DWLRQ WR HLWKHU WKH IURQW�EDFN �)�� RU ORZ�KLJK �)�� GLPHQVLRQ �VHH /DERY

HW DO� ���� IRU PRUH GHWDLOHG LQIRUPDWLRQ DERXW WKLV PHDVXUH�� 6SHDNHU PHDQV ZKLFK ZHUH

FDOFXODWHG RQ OHVV WKDQ �� WRNHQV ZHUH UHPRYHG� LQ RUGHU WR UHGXFH WKH QXPEHU RI SRWHQWLDO

RXWOLHUV GXH WR PHDVXUHPHQW HUURUV�

:KLOH WKH ਖ਼[HG H੘HFWV SUHVHQWHG IRU HDFK OLQHDU PL[HG H੘HFWV UHJUHVVLRQ PRGHO SUH�

VHQWHG KHUH YDU\ IURP YRZHO WR YRZHO� WKHUH DUH VRPH FRQVLVWHQW PHWKRGRORJLFDO FKRLFHV

WR QRWH� 6LQFH DXWRPDWLF DOLJQPHQW DQG IRUPDQW H[WUDFWLRQ ZHUH XVHG� DQG WKHUH DUH IDU

WRR PDQ\ WRNHQV WR KDQG�FRUUHFW� HDFK RI WKH YRZHO FODVVHV ZDV VXEPL॔HG WR RXWOLHU DQDO�

\VLV LQ RUGHU WR LGHQWLI\ SRVVLEOH PHDVXUHPHQW HUURUV RU LQFRUUHFW YRZHO FODVV DVVLJQPHQW�

([WUHPH RXWOLHUV LQ D ER[ SORW� DQG SRLQWV ZLWK KLJK LQਗ਼XHQFH DV PHDVXUHG E\ &RRN۟V GLV�

WDQFH� ZHUH UHPRYHG� ॡH ਖ਼QDO QXPEHU RI DQDO\]HG WRNHQV DQG UHPRYHG WRNHQV IRU HDFK

YRZHO LV JLYHQ LQ $SSHQGL[ $��� $OO PRGHOV GLVFXVVHG WKURXJKRXW WKLV GLVVHUWDWLRQ DUH ਖ਼W

RYHU WRNHQV� LQ RUGHU WR LQFOXGH FRQWH[WXDO H੘HFWV� EXW IRU HDVH RI LQWHUSUHWDWLRQ� DOO SORWV
�7R EH GHVFULEHG LQ GHWDLO LQ 3ULFKDUG DQG *RUPDQ �LQ SUHS��� EXW VLPLODU LQ VSLULW WR WKDW WDNHQ E\ /DERY

����� 0RUH LQIRUPDWLRQ RQ ZKLFK WRNHQV ZHUH H[FOXGHG IURP DQDO\VLV LV FXUUHQWO\ DYDLODEOH LQ RXU FRGH
UHSRVLWRU\ RQ *LW+XE� K॔SV���JLWKXE�FRP�KLODU\S�3KLOD�VKRUW�D�EORE�PDVWHU�)$9(�H[WUDFW�ELQ�VKRUWD�S\

��



VKRZ VSHDNHU PHDQV� ॡH LQLWLDO SORW RI HDFK YRZHO۟V GDWD ZLOO VKRZ OLQHDU UHJUHVVLRQ

OLQHV� ZKLFK DUH XVHG SXUHO\ DV D YLVXDO DLG LQ FRQਖ਼UPLQJ WKH WUHQGV SUHYLRXVO\ UHSRUWHG

LQ /DERY HW DO� ����� DQG WR LGHQWLI\ DQ\ DGGLWLRQDO WUHQGV UHYHDOHG E\ WKH DGGLWLRQ RI WKH

HGXFDWLRQ YDULDEOH� WKH\ VKRXOG QRW EH XVHG IRU VWDWLVWLFDO LQIHUHQFH RU LQWHUSUHWHG DV WKH

EHVW ਖ਼W IRU WKH GDWD� :KHUH PRGHOLQJ LQGLFDWHV LW LV DSSURSULDWH� TXDGUDWLF OLQHV DUH SORW�

WHG DV ZHOO� ORFDOO\�ZHLJKWHG VPRRWKLQJ� VXFK DV WKH /2(66 FXUYHV XVHG LQ /DERY HW DO�

����� KDV QRW EHHQ XVHG IRU WKH 3KLODGHOSKLD GDWD GXH WR WKH OLNHOLKRRG RI RYHUਖ਼॔LQJ WKH

HGXFDWLRQ JURXSV ZLWK VPDOO VSHDNHU FRXQWV�

)RU PRGHOLQJ SXUSRVHV� WKH GDWH RI ELUWK YDULDEOH KDV EHHQ FHQWHUHG DQG UHVFDOHG� DQG

WKH WRNHQ GXUDWLRQ YDULDEOH LV JLYHQ LQ ORJ PLOOLVHFRQGV� 6SHDNHU VH[ LV FRGHG DV D WZR

OHYHO IDFWRU ZLWK IHPDOH DV WKH UHIHUHQFH OHYHO� ॡHUH DUH WZR GL੘HUHQW FRGLQJ VFKHPHV

XVHG IRU HGXFDWLRQ� ZLWK GL੘HULQJ LQWHUSUHWDWLRQV� :KHQ WKHUH LV DQ LQWHUDFWLRQ LQYROYLQJ

HGXFDWLRQ� LW LV JLYHQ LQ VLPSOH FRQWUDVW FRGLQJ ZLWK KLJK VFKRRO DV WKH UHIHUHQFH OHYHO� IRU

HDVH RI LQWHUSUHWDWLRQ� :KHQ WKHUH LV QR LQWHUDFWLRQ SUHVHQW� HGXFDWLRQ LV IRUZDUG GLठHU�

HQFH FRGHG� VXFK WKDW HDFK FRHਜ਼FLHQW UHSUHVHQWV WKH GL੘HUHQFH EHWZHHQ WKH PHDQV RI WKH

QDPHG OHYHO DQG WKH OHYHO DERYH LW� WKLV FRGLQJ PRUH DFFXUDWHO\ UHSUHVHQWV WKH K\SRWKH�

VL]HG UHODWLRQVKLS EHWZHHQ WKHVH OHYHOV LQ WKH UHDO ZRUOG� EXW EHFRPHV GLਜ਼FXOW WR LQWHUSUHW

LQ LQWHUDFWLRQV� 6HYHUDO PRGHOV DOVR FRQWDLQ YDULDEOHV ZKLFK HQFRGH WKH SODFH RU PDQQHU

RI WKH IROORZLQJ VHJPHQW� WKHVH DUH DOZD\V VLPSOH FRQWUDVW FRGHG� ZLWK QR IROORZLQJ VHJ�

PHQW DV WKH UHIHUHQFH OHYHO XQOHVV RWKHUZLVH LQGLFDWHG� $OO RI WKH PRGHOV KDYH WZR UDQGRP

LQWHUFHSWV� RQH IRU VSHDNHU DQG RQH IRU ZRUG� ॡLV UDQGRP H੘HFW VWUXFWXUH ZLOO EH DVVXPHG

JRLQJ IRUZDUG� DQG ZLOO QRW EH OLVWHG LQ HDFK VSHFLਖ਼F PRGHO HTXDWLRQ� )LQDOO\� DOO PRGHOV

DUH ਖ਼W E\ PD[LPXP OLNHOLKRRG HVWLPDWLRQ� ZKLOH S�YDOXHV DUH GHULYHG IURP ORJ�OLNHOLKRRG

UDWLR WHVWV LQ ZKLFK WKH UDQGRP H੘HFWV VWUXFWXUH LV KHOG FRQVWDQW� DQG RQH ਖ਼[HG H੘HFW LV

GURSSHG�

��



����� 5DOHLJK

&RPSDUHG WR WKH 3KLODGHOSKLD PHWKRGV� WKHUH DUH RQO\ WZR NH\ GL੘HUHQFHV LQ GDWD SUR�

FHVVLQJ DQG DQDO\VLV� )LUVW� WKH 5DOHLJK FRUSXV IRUPDQW PHDVXUHPHQWV KDYH EHHQ KDQG�

FKHFNHG E\ 5RELQ 'RGVZRUWK� VR QR RXWOLHU GHWHFWLRQ LV QHHGHG� $ VOLJKWO\ GL੘HUHQW DS�

SURDFK WR PRGHOOLQJ WKH 5DOHLJK YRZHOV ZDV DOVR QHHGHG� QDPHO\ WKH LQFOXVLRQ RI GXUDWLRQ

DV D E\�VSHDNHU UDQGRP VORSH� ॡLV LV EDVHG RQ WKH IDFW WKDW 6RXWKHUQ VSHDNHUV GL੘HU IURP

QRQ�6RXWKHUQ VSHDNHUV LQ YRZHO GXUDWLRQ DV ZHOO DV TXDOLW\ۚXVLQJ D UHSHDWHG PHDVXUHV

$129$� &ORSSHU HW DO� ����������I�� IRXQG WKDW 6RXWKHUQHUV KDG VLJQLਖ਼FDQWO\ ORQJHU OD[

YRZHO GXUDWLRQV WKDQ VSHDNHUV IURP RWKHU 8�6� GLDOHFW UHJLRQV� )ULGODQG HW DO� ��������

UHSOLFDWH WKLV ਖ਼QGLQJ� VKRZLQJ WKDW 6RXWKHUQHUV KDYH VLJQLਖ਼FDQWO\ ORQJHU �H� DQG �L� WKDQ

RWKHU VSHDNHUV� %\ H[WHQVLRQ� LW LV OLNHO\ WKDW ROGHU RU PRUH FRQVHUYDWLYH 5DOHLJK VSHDNHUV

GL੘HU LQ YRZHO GXUDWLRQ IURP \RXQJHU RU OHVV 6RXWKHUQ 5DOHLJK VSHDNHUV� ॡH IXOO UDQGRP

H੘HFWV VWUXFWXUH ZKLFK LV XVHG LQ WKH PRGHOV EHORZ LV WKHUHIRUH� �ORJ�GXUDWLRQ� _ VSHDNHU� �

�� _ ZRUG�� ॡLV UDQGRP H੘HFWV VWUXFWXUH ZDV YHULਖ਼HG ZKLOH ਖ਼॔LQJ WKH PRGHO IRU �D\�� ॡH

DGGLWLRQ RI ERWK UDQGRP VORSHV IRU GXUDWLRQ DQG UDQGRP LQWHUFHSWV IRU ZRUG SURGXFHG D

GHFUHDVH LQ ERWK $,& DQG %,&�

ۨ 0RGHO ZLWK VSHDNHU LQWHUFHSWV RQO\� $,& ������ %,& �����
ۨ $GGLWLRQ RI RQO\ GXUDWLRQ VORSHV� $,& ������ %,& �����
ۨ $GGLWLRQ RI RQO\ ZRUG LQWHUFHSWV� $,& ������ %,& �����
ۨ :LWK ERWK GXUDWLRQ DQG ZRUG H੘HFWV� $,& ������ %,& �����

ॡHPRGHO ZLWK DOO WKUHH H੘HFWV PLQLPL]HV WKH HVWLPDWHG LQIRUPDWLRQ ORVV� DQG LV WKHUH�

IRUH WKH EHVW ਖ਼W RI WKH PRGHOV FRQVLGHUHG� ॡLV UDQGRP H੘HFWV VWUXFWXUH LV FDUULHG IRU�

ZDUG WKURXJKRXW WKH PRGHOV LQ &KDSWHU �� )LQDOO\� WKH YLVXDOL]DWLRQ RI WKH 5DOHLJK GDWD LV

VOLJKWO\ GL੘HUHQW� 6LQFH WKH HGXFDWLRQ JURXSV DUH PRUH EDODQFHG WKDQ LQ WKH 3KLODGHOSKLD

GDWD� /2(66 FXUYHV DUH XVHG ZLWK D VPRRWKLQJ VSDQ RI � LQ DOO SORWV� ॡH XVXDO FDYHDWV DS�

SO\� VRPH SRLQWV PD\ EH RYHUਖ਼W� DQG VPRRWKV VKRXOG QRW EH XVHG IRU VWDWLVWLFDO LQIHUHQFH�

��



&KDSWHU �

3KLODGHOSKLD

��� H࠮ 3KLODGHOSKLD GLDOHFW

*HRJUDSKLFDOO\� 3KLODGHOSKLD IDOOV ZLWKLQ WKH 0LGODQG GLDOHFW UHJLRQ� DQG DV VXFK KDV QRW

SDUWLFLSDWHG LQ WKH 1RUWKHUQ &LWLHV RU 6RXWKHUQ VKL॑V� ॡH 3KLODGHOSKLD GLDOHFW FDQ EH

GLVWLQJXLVKHG E\ VHYHUDO XQLTXH OH[LFDO DQG V\QWDFWLF IHDWXUHV� EXW WKLV VWXG\ ZLOO IRFXV

RQ LWV FKDUDFWHULVWLF YRZHO IHDWXUHV� )RU LQVWDQFH� DV LQ RWKHU SDUWV RI WKH FRXQWU\� WKHUH

LV D SKRQHPLF GLVWLQFWLRQ EHWZHHQ WKH WHQVH �¨K� DQG OD[ �¨� WKDW IRUP WKH WUDGLWLRQDO

VKRUW�D V\VWHP� KRZHYHU WKLV V\VWHP LV PDUNHG E\ GL੘HUHQW SKRQRORJLFDO� OH[LFDO� DQG

PRUSKRORJLFDO FRQGLWLRQV WKDQ DUH IRXQG HOVHZKHUH �)HUJXVRQ ������ 3KLODGHOSKLD KDV

DOVR UHVLVWHG WKH PHUJHU RI WKH ORZ�EDFN YRZHOV� �RK� �DV LQ ॼ॰ॷॽ९॰ॼ� LV VWURQJO\ UDLVHG

DQG SHULSKHUDO LQ FRPSDULVRQ WR �R� �DV LQ ॴॷॼ�� ॡH IROORZLQJ VHFWLRQV ZLOO VXPPDUL]H D

IHZ NH\ VWXGLHV LQ RUGHU WR HOXFLGDWH WKH ORFDO YRZHO V\VWHP DQG WKH FKDQJHV ZKLFK KDYH

RFFXUUHG ZLWKLQ LW RYHU WKH SDVW FHQWXU\�

��



����� )HUJXVRQ ����� 6KRUWم $ LQ 3KLODGHOSKLD (QJOLVKن

2XU XQGHUVWDQGLQJ RI WKH UXOHV XQGHUO\LQJ WKH WUDGLWLRQDO 3KLODGHOSKLD VKRUW�D V\VWHP LV

URRWHG LQ )HUJXVRQ۟V RULJLQDO UHVHDUFK RQ WKH VXEMHFW� ZKLFK ZDV FDUULHG RXW IURP ���� WR

����� )HUJXVRQ EHJLQV E\ LGHQWLI\LQJ WKH SKRQHWLF FRQWUDVW EHWZHHQ WKH WZR SKRQHPHV�

QRWLQJ WKDW �¨� LV ORZ� IURQW� XQURXQGHG� PRQRSKWKRQJDO� DQG RI WKH VDPH TXDOLW\ DV PRVW

RWKHU YDULHWLHV RI (QJOLVK� ZKLOH �¨K� E\ FRQWUDVW LV GLSKWKRQJDO� DQG FDQ EH UDLVHG WR >ȝț@

RU HYHQ >Hț@� $V WR WKH JHQHUDO UXOH JRYHUQLQJ ZKLFK SKRQHPH VXUIDFHV� )HUJXVRQ JLYHV�

��� ॡH ۞1RUPDO۟ 3D॔HUQ �D॑HU )HUJXVRQ ����������

�¨� −→ �¨K� /
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ॡH UHODWLRQVKLS KHUH LV QRW SXUHO\ DOORSKRQLF KRZHYHU� GXH WR WKH ZLGH YDULHW\ RI

H[FHSWLRQV WR WKLV UXOH� )RU LQVWDQFH� WKH YHUEV DP� FDQ� UDQ� EHJDQ� KDVW� DQG KDWK KDYH

WKH OD[ SKRQHPH UDWKHU WKDQ WKH WHQVH SKRQHPH SUHGLFWHG E\ ��� ������� &RQYHUVHO\� WKH

۞DGMHFWLYHV RI HPRWLRQ۟PDG� EDG� JODG� KDYH WKH WHQVH SKRQHPH HYHQ WKRXJK IROORZLQJ >G@

LV QRW D UHJXODU WHQVLQJ HQYLURQPHQW ������ ,Q DGGLWLRQ WR WKHVH OH[LFDO H[FHSWLRQV� WKHUH

DUH H[FHSWLRQV FRQGLWLRQHG E\ PRUSKRSKRQRORJLFDO SURFHVVHV� VXFK DV WHQVLQJ LQ LQਗ਼HFWHG

ZRUGV OLNH SDVVLQJ� FODVVHV� ZKLFK )HUJXVRQ FDOOV ۢSUHVHUYDWLRQ RI VWHP LGHQWLW\ �ۣ DQG D ODFN

RI WHQVLQJ LQ VSLWH RI WUXQFDWLRQ RU HOLVLRQ LQ PDWK RU FDPHUD� )HUJXVRQ GLVFXVVHV IXUWKHU

FRPSOH[LWLHV LQ WKLV V\VWHP� EXW WKHVH H[DPSOHV VXਜ਼FH WR LOOXVWUDWH WKH JHQHUDO SD॔HUQ�
�1RWH WKDW DOWKRXJK QRW RULJLQDOO\ REVHUYHG LQ )HUJXVRQ� VZDP DQG WKH LGLRV\QFUDWLF 3KLODGHOSKLD SUHWHU�

LWV ZDQ �ZRQ�� GUDP �GUHDPW� VKRXOG EH LQFOXGHG LQ WKLV OLVW �/DERY ���������

��



,Q DGGLWLRQ WR KLV GHWDLOHG GHVFULSWLRQ RI WKH VKRUW�D V\VWHP� )HUJXVRQ R੘HUV DQRWKHU

GHWDLO ZKLFK LV LQVWUXFWLYH IRU WKLV ZRUN� 6RPH RI )HUJXVRQ۟V GDWD ZDV GUDZQ IURP QDWLYH

VSHDNHU LQWXLWLRQV� ZKLFK ZHUH FROOHFWHG IURP ۢIRXU ZKLWH� PLGGOH�FODVV PDOHV LQ WKHLU

��۟V DQG ��۟V� 8QLYHUVLW\ RI 3HQQV\OYDQLD VWXGHQWV RU JUDGXDWHV� ZKR KDG VSHQW WKHLU HQ�

WLUH OLYHV LQ 3KLODGHOSKLDۣ ����������� ॡLV LV FUXFLDO LQIRUPDWLRQ EHFDXVH WKH FRUSXV GDWD

DQDO\]HG ODWHU LQ WKLV FKDSWHU LV VRUHO\ ODFNLQJ LQ FROOHJH�HGXFDWHG VSHDNHUV IURP WKLV WLPH

SHULRG� ॡDQNV WR )HUJXVRQ۟V VWXG\� ZH NQRZ WKDW VSHDNHUV ZKR ZHUH ERUQ LQ SHUKDSV WKH

����V RU ����V� DQG D॔HQGHG WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD� RXU SURWRW\SLFDO QDWLRQDO XQL�

YHUVLW\ LQ 3KLODGHOSKLD� IXOO\ SDUWLFLSDWHG LQ WKH WUDGLWLRQDO VKRUW�D V\VWHP� ॡLV IDFW ZLOO

EH LPSRUWDQW ODWHU RQ LQ HVWDEOLVKLQJ WKDW QDWLRQDO XQLYHUVLW\ VSHDNHUV DUH LQ IDFW PRYLQJ

DZD\ IURP WKH 3KLODGHOSKLD ORFDO QRUP� VLQFH LW HOLPLQDWHV WKH SRVVLELOLW\ WKDW WKH\ VLPSO\

QHYHU SDUWLFLSDWHG LQ LW DW DOO�

����� /LQJXLVWLF &KDQJH DQG 9DULDWLRQ LQ 3KLODGHOSKLD

/DERY ���������੘�� GLVFXVVHV WKUHH DGGLWLRQDO ROGHU UHFRUGV RI WKH 3KLODGHOSKLD GLDOHFWۚ

.XUDWK DQG0F'DYLG ����� 'H &DPS ����� DQG 7XFNHU ����ۚDV D SRLQW RI FRPSDULVRQZLWK

WKH /LQJXLVWLF &KDQJH DQG 9DULDWLRQ �/&9� VWXG\� WR LGHQWLI\ VRXQG FKDQJHV LQ SURJUHVV

GXULQJ WKH ����V� ॡH /&9 SURMHFW ZDV FDUULHG RXW IURP ���� WR ���� DQG FRQVLVWHG RI DQ

LQ GHSWK VWXG\ RI ਖ਼YH QHLJKERUKRRGV RI GL੘HULQJ VRFLDO FODVV FRPSRVLWLRQ� FRPSOHPHQWHG

E\ D UDQGRP VXUYH\ RI WKH ZKROH FLW\ FRQGXFWHG E\ WHOHSKRQH �/DERY ����� &KDSWHU ���

,Q KLV VXPPDU\ RI WKH WKUHH DIRUHPHQWLRQHG VWXGLHV� /DERY QRWHV WKDW WKH 3KLODGHOSKLD

GLDOHFW RI WKH ����V LQFOXGHG� WKH IURQWLQJ RI �DZ�� WKH UDLVLQJ DQG EDFNLQJ RI �DKU�� WKH

ORZHULQJ RI �H\� LQ IUHH SRVLWLRQ� WKH UDLVLQJ RI �RK� DQG �RKU�� WKH IURQWLQJ DQG XQURXQGLQJ

RI �XZ� DQG �RZ�� DQG WKH ORZHULQJ RI �L\� LQ IUHH SRVLWLRQ ������ :LWK WKHVH IHDWXUHV DV

LWV VWDUWLQJ SRLQW� WKH /&9 VWXG\ LGHQWLਖ਼HG D QXPEHU RI FKDQJHV ZKLFK KDG RFFXUUHG LQ

WKH 3KLODGHOSKLD V\VWHP EHWZHHQ WKH ����V DQG WKH ����V� DQG FDWHJRUL]HG WKHP LQWR ਖ਼YH

��



VWDJHV RI FKDQJH� ॡHVH FKDQJHV DUH VXPPDUL]HG LQ 7DEOH ��� XVLQJ WKH RULJLQDO /DERYLDQ

YRZHO QRWDWLRQ� ZKHUH FDSLWDO OH॔HUV DQG QXPEHUV LQGLFDWH WKH TXDOLW\ RI WKH IROORZLQJ

HQYLURQPHQW� 6 YRLFHOHVV IULFDWLYH� 1 QDVDO� � >G@� & FKHFNHG� ) IUHH� � YRLFHOHVV�

&RPSOHWHG� �DKU� EDFNLQJ 	 UDLVLQJ
1HDULQJ FRPSOHWLRQ� �RKU� EDFNLQJ 	 UDLVLQJ

�¨K6� ¨K1� UDLVLQJ 	 IURQWLQJ
�RZ)� XZ)� IURQWLQJ

0LG�UDQJH� �¨K�� UDLVLQJ 	 IURQWLQJ
�RZ&� XZ&� IURQWLQJ

ۢ1HZ 	 YLJRURXVۣ� �DZ� H\&� UDLVLQJ 	 IURQWLQJ
�D\�� UDLVLQJ

,QFLSLHQW� �ȝ� UDLVLQJ 	 EDFNLQJ
�L\&� UDLVLQJ 	 IURQWLQJ
�¨� L� H� ORZHULQJ

7DEOH ���� 3KLODGHOSKLD YRZHOV LQ WKH ����V �/DERY ���������

)RXU RI WKHVH FKDQJHVۚ�DZ�� �H\&�� �RZ&�� �XZ&�ۚZHUH OHG E\ ZRPHQ� DQG DOVR GLV�

SOD\HG WKH FXUYLOLQHDU SD॔HUQ �/DERY ���������� �¨K� ZDV LGHQWLਖ਼HG DV VRFLDOO\ VWLJPD�

WL]HG� DQG VR LW LV QRW VXUSULVLQJ WKDW WKH UHDOL]DWLRQ RI WKLV YRZHO VKRZHG DPRQRWRQLF VWUDW�

Lਖ਼FDWLRQ E\ VRFLDO FODVV� ZLWK XSSHU�FODVV VSHDNHUV IDYRULQJ D OHVV WHQVH SURGXFWLRQ� $Q

HQWLUHO\ GL੘HUHQW SD॔HUQ ZDV IRXQG IRU �D\�� UDLVLQJ� ZKLFK ZDV OHG E\ PHQ DQG VKRZHG

QR RYHUDOO VRFLDO FODVV VWUDWLਖ਼FDWLRQ� KRZHYHU� DQ LQWHUDFWLRQ EHWZHHQ JHQGHU DQG VRFLDO

FODVV ZDV IRXQG� VXFK WKDW PHQ VKRZHG QR FODVV GL੘HUHQWLDWLRQ� EXW XSSHU�FODVV ZRPHQ

KDG OHVV�UDLVHG �D\�� WKDQ ORZHU�FODVV ZRPHQ�

����� /DWHU VWXGLHV

6LQFH WKHVH VHPLQDO VWXGLHV� VHYHUDO SDSHUV KDYH UHSRUWHG QHZ ਖ਼QGLQJV RQ WKH 3KLODGHOSKLD

VKRUW�D V\VWHP� ,Q KHU ���� .LQJ RI 3UXVVLD VWXG\� 3D\QH GHVFULEHV DFTXLVLWLRQ RI 3KLODGHO�

SKLD IHDWXUHV E\ FKLOGUHQ ERUQ RXW�RI�VWDWH� 6KH ਖ਼QGV WKDW ZKLOH FKLOGUHQ XVXDOO\ VXFFHHG

��



LQ DFTXLULQJ WKH SXUHO\ SKRQHWLF ORFDO IHDWXUHV� WKH\ IDLO WR DFTXLUH WKH SKRQHPLF VKRUW�D

VSOLW� /DWHU ZRUN E\ /DERY ������ ����� DGGV WR )HUJXVRQ۟V RULJLQDO GHVFULSWLRQ XVLQJ GDWD

IURP /&9� /DERY VSHFLਖ਼HV WKDW WKH WHQVLQJ FRQVRQDQWV LGHQWLਖ਼HG E\ )HUJXVRQ LQ ��� PXVW

EH WDXWRV\OODELF� DQG LGHQWLਖ਼HV VHYHUDO FRQWH[WV LQ ZKLFK VKRUW�D WHQVLQJ LV YDULDEOH LQ WKH

/&9 GDWD� ZKHQ IROORZHG E\ �VW� FOXVWHUV �PDVWHU� SODVWHU�� D QDVDO � YRZHO �SODQHW�� RU D

ODWHUDO � YRZHO �SHUVRQDOLW\�� 'LQNLQ ������ KDV UHFHQWO\ IROORZHG XS RQ WKH SUH�ODWHUDO

HQYLURQPHQW� FRQFOXGLQJ WKDW WKH DSSDUHQW WHQVLQJ IRXQG SUHYLRXVO\ LQ WKLV HQYLURQPHQW

LV QRW WKH UHVXOW RI WKH WHQVLQJ UXOH H[WHQGLQJ WR WKH ODWHUDO HQYLURQPHQW� 5DWKHU� 'LQNLQ

DUJXHV� VKRUW�D EHIRUH �O� KDV EHFRPH SKRQRORJLFDOO\ LGHQWLਖ਼HG ZLWK �DZ� LQ 3KLODGHOSKLD�

GXH WR WKH LQਗ਼XHQFH RI �O��YRFDOL]DWLRQ�

&RQQ ������ FRQGXFWHG D UHVWXG\ RI WKH /&9 QHLJKERUKRRGV� LQWHUYLHZLQJ �� VXEMHFWV

LQ RUGHU WR LGHQWLI\ DQ\ FKDQJHV LQ WKH SURGXFWLRQ DQG SHUFHSWLRQ RI WKUHH RI WKH 3KLODGHO�

SKLD YRZHOV VLQFH WKH ����V� +H ਖ਼QGV WKDW �D\�� LV UDLVLQJ LQ UHDO DQG DSSDUHQW WLPH� LV

FKDQJLQJ IDVWHU LQ WKH ZRUNLQJ FODVV WKDQ WKH PLGGOH FODVV� DQG WKDW WKH FKDQJH LV QR

ORQJHU OHG E\ PHQ DV IRXQG LQ /&9� WKHUH LV QR VH[ GL੘HUHQWLDWLRQ LQ &RQQ۟V GDWD� �DZ�

LV DOVR FKDQJLQJ LQ UHDO DQG DSSDUHQW WLPH� ZLWK \RXQJ PLGGOH�FODVV ZRPHQ OHDGLQJ D

UHWUHDW IURP LWV IRUPHU IURQWHG SRVLWLRQ� )LQDOO\� &RQQ FRQVLGHUV WKH IURQWLQJ RI �H\&��

ਖ਼QGLQJ WKDW WKLV FKDQJH LV VWLOO SURJUHVVLQJ� DQG VKRZV QR VH[ RU VRFLDO FODVV VWUDWLਖ਼FDWLRQ

LQ DSSDUHQW WLPH�

,Q D VWXG\ RI 6RXWK 3KLODGHOSKLD &DWKROLF KLJK VFKRROHUV GXULQJ WKH WUDQVLWLRQ IURP

DGROHVFHQFH WR DGXOWKRRG� :DJQHU ������ DGGV WR WKH OLWHUDWXUH RQ �DZ� DQG �D\��� DV ZHOO

DV WKH UHODWLYHO\ XQGHUVWXGLHG �H� YDULDEOH� :DJQHU UHSRUWV WKDW DW WKH EHJLQQLQJ RI KHU

VWXG\� WKH VWXGHQWV VKRZHG D ORZHU �H� DQG D EDFNHU �DZ� WKDQ WKH /&9 VXEMHFWV� 6KH

ਖ਼QGV WKDW ZKLOH WKH VWXGHQWV ZKR ZHUH UH�VWXGLHG D॑HU JUDGXDWLRQ JHQHUDOO\ GHFUHDVHG

WKHLU SDUWLFLSDWLRQ LQ WKH �DZ� DQG �D\�� FKDQJHV� OLNHO\ GXH WR WKHLU VRFLDO VDOLHQFH� WKH\

FRQWLQXHG WR SDUWLFLSDWH LQ WKH QRQ�VDOLHQW �H� FKDQJH� ॡLV ਖ਼WV ZLWK KHU ਖ਼QGLQJ WKDW WKH

��



PRUH PLGGOH FODVV VWXGHQWV DOVR GHFUHDVHG WKHLU XVH RI WKH QRQ�VWDQGDUG �LQJ� DQG �GK�

YDULDEOHV� VXSSRUWLQJ WKH DQDO\VLV WKDW VRFLDOO\�VDOLHQW YDULDEOHV DUH VXEMHFW WR DJH JUDGLQJ�

����� H࠮ ��� <HDUV VWXG\

$ UHFHQW ODUJH�VFDOH DQDO\VLV RI WKH 3KLODGHOSKLD 1HLJKERUKRRG &RUSXV �31&� ��� VSHDN�

HUV� E\ /DERY HW DO� ������ IROORZV XS RQ WKH /&9 ਖ਼QGLQJV WR EULQJ RXU SLFWXUH RI WKH

3KLODGHOSKLD YRZHO V\VWHP PRUH XS WR GDWH� 7DEOH ��� VXPPDUL]HV WKH FXUUHQW VWDWXV RI

WKHVH YRZHOV� EDVHG RQ WKHLU ਖ਼QGLQJV�

&RQWLQXHG LQFUHPHQWDWLRQ� �H\&� UDLVLQJ 	 IURQWLQJ
�D\�� UDLVLQJ
�7XZ� IURQWLQJ

5HYHUVDO� �DZ� QRZ ORZHULQJ
�RZ� .XZ� QRZ EDFNLQJ
�¨K� RK� ZLWKGUDZDO

1RW UHSRUWHG� �L\&� DKU� RKU� ȝ� ¨� L� H�

7DEOH ���� 3KLODGHOSKLD YRZHO FKDQJHV VLQFH WKH ����V �/DERY HW DO� ������

ॡLV VWXG\ GRHV ਖ਼QG D VLJQLਖ਼FDQW H੘HFW RI HGXFDWLRQ IRU VHYHUDO YDULDEOHV� )RU H[DPSOH�

IRU �¨K�� �RK�� DQG �DZ� WKHUH LV D VLJQLਖ਼FDQW GL੘HUHQFH EHWZHHQ ZKLWH DGXOW 3KLODGHOSKL�

DQV ZLWK WZHOYH \HDUV RU OHVV RI HGXFDWLRQ DQG WKRVH ZLWK PRUH� DV VSHDNHUV ZLWK D KLJK

VFKRRO HGXFDWLRQ RU OHVV KDYH FRQVLVWHQWO\ PRUH DGYDQFHG �L�H�� UDLVHG� IRUPV RYHU WLPH

WKDQ VSHDNHUV ZLWK PRUH WKDQ WZHOYH \HDUV RI HGXFDWLRQ� ॡHUH DUH DOVR VLJQLਖ਼FDQW JHQ�

GHU H੘HFWV IRU PRVW RI WKH YDULDEOHV� ZLWK ZRPHQ OHDGLQJ WKH LQFUHPHQWDWLRQ RI �H\&�� WKH

UHYHUVDO RI �RZ�� �.XZ�� DQG �DZ�� DQG VKRZLQJ D VWHHSHU GHFOLQH WKDQ PHQ IRU �¨K� DQG

�RK�� 8QIRUWXQDWHO\ WKLV SDSHU GRHV QRW H[DPLQH DQ\ VRFLDO IDFWRUV IRU �D\��� VR LW LV DV

\HW XQNQRZQ ZKHWKHU WKLV FRQWLQXHG LQFUHPHQWDWLRQ LV VWLOO OHG E\ PHQ� DV WKH /&9 VWXG\

IRXQG� RU ZKHWKHU ZRPHQ KDYH FDXJKW XS� DV VXJJHVWHG LQ &RQQ �������

��



/DERY HW DO� ������ D॔ULEXWH WKH ZLWKGUDZDO IURP WKH WUDGLWLRQDO VKRUW�D DQG ORZ�EDFN

SD॔HUQV WR WKH ORFDO VDOLHQFH RI WKHVH YDULDEOHV� DQG WKHLU SRWHQWLDO DVVRFLDWLRQ ZLWK WKH

QHJDWLYHO\�VWHUHRW\SHG 1HZ <RUN SD॔HUQ� ॡLV LV FHUWDLQO\ D UHDVRQDEOH H[SODQDWLRQ JLYHQ

KRZ ZLGHO\�UHFRJQL]DEOH WKHVH 1HZ <RUN IHDWXUHV DUH� LQ IDFW WKLV H[SODQDWLRQ ZDV SUH�

YLRXVO\ SURSRVHG E\ 3ULFKDUG DQG 7DPPLQJD ������ LQ WKHLU H[DPLQDWLRQ RI WKH H੘HFW RI

FROOHJH HGXFDWLRQ RQ WKH 3KLODGHOSKLD V\VWHP�

��� 5HVXOWV

ॡLV VHFWLRQ OD\V RXW WKH GDWD YLVXDOL]DWLRQ DQG VWDWLVWLFDO DQDO\VLV RI WKH 3KLODGHOSKLD

YRZHO YDULDEOHV� IROORZLQJ WKH PHWKRGRORJ\ GHVFULEHG DERYH�

����� H࠮ VSOLW VKRUW�D V\VWHP

)LJXUH ��� LV D SUHOLPLQDU\ SORW RI WKH GLDJRQDO PHDVXUH IRU �¨K� DJDLQVW GDWH RI ELUWK�

ZLWK VHSDUDWH OLQHDU UHJUHVVLRQ OLQHV XVHG WR YLVXDOO\ KLJKOLJKW WKH WUHQG IRU HDFK HGXFDWLRQ

JURXS� ॡLV YRZHO VKRZV DQ HGXFDWLRQ�VWUDWLਖ਼HG FKDQJH RYHU WLPH� ॡH WUHQG IRU VSHDNHUV

ZLWK D KLJK VFKRRO HGXFDWLRQ KDV EHHQ WR FRQWLQXH UDLVLQJ DQG IURQWLQJ �¨K� DFFRUGLQJ

WR WKH WUDGLWLRQDO 3KLODGHOSKLD SD॔HUQ� +RZHYHU� VSHDNHUV ZKR ZHUH ERUQ D॑HU DERXW

���� ZKR FRQWLQXHG RQ WR KLJKHU HGXFDWLRQ EHJDQ WR UHYHUVH WKDW WUHQG� )XUWKHUPRUH�

WKHUH DSSHDUV WR EH D JUDGLHQW UHODWLRQVKLS EHWZHHQ WKH HGXFDWLRQ JURXSV� UHJLRQDO DQG

QDWLRQDO VSHDNHUV OHDG WKH ORZHULQJ RI WKLV FODVV� ZLWK VRPH VSHDNHUV SURGXFLQJ WRNHQV RI

�¨K� ZKLFK DUH SKRQHWLFDOO\ LQGLVWLQJXLVKDEOH IURP �¨�� SOR॔HG LQ )LJXUH ���� &RPSDUHG

WR �¨K�� WKH OD[ �¨� VKRZV OL॔OH WR QR FKDQJH RYHU WLPH�

,Q )LJXUH ���� YRZHO WRNHQV ZHUH VRUWHG LQWR WHQVH �¨K� DV RSSRVHG WR WKH OD[ �¨� FODVV

DFFRUGLQJ WR WKH UXOHV RI WKH 3KLODGHOSKLD VKRUW�D V\VWHP� DQG WKXV VKRZV DQ DSSDUHQW

ORZHULQJ RI WKH WUDGLWLRQDOO\�WHQVH �¨K� FODVV� ॡH K\SRWKHVLV WLHG WR WKLV YLVXDOL]DWLRQ

��
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LV WKDW D VSHDNHU ZKR LV FRUUHFWLQJ DZD\ IURP WKH 3KLODGHOSKLD V\VWHP ZLOO VLPSO\ KDYH

PRUH OD[ UHDOL]DWLRQV RI �¨K� WKDQ WKHLU WUDGLWLRQDO FRXQWHUSDUWV� +RZHYHU� /DERY HW DO�

������ LGHQWLI\ D PRUH FRPSOH[ SD॔HUQ RI FRUUHFWLRQ� ,Q DQ DQDO\VLV RI QLQH FXUUHQW FRO�

OHJH VWXGHQWV� WKH\ ਖ਼QG WKDW UDWKHU WKDQ ORZHULQJ �¨K� DFURVV WKH ERDUG� VSHDNHUV ZLWK

KLJKHU HGXFDWLRQ KDYH PRYHG WR D QDVDO VKRUW�D V\VWHP �ZKHUHLQ �¨K� RFFXUV LQ SUH�QDVDO

HQYLURQPHQWV� DQG �¨� RFFXUV HOVHZKHUH�� ,I WKLV LV WKH FDVH� WKHQ LW LV RQO\ WKH WRNHQV

ZKLFK DUH WHQVH LQ WKH 3KLODGHOSKLD V\VWHP EXW QRW WKH QDVDO V\VWHP ZKLFK DUH VXEMHFW WR

ORZHULQJ� 7R WKH H[WHQW WKDW WKLV SD॔HUQ LV IRXQG DPRQJ WKH VSHDNHUV RI WKH 31&� LW LV

SRVVLEOH WKDW WKH WUHQGV GLVSOD\HG LQ )LJXUH ��� DFWXDOO\ XQGHUHVWLPDWH WKH PDJQLWXGH RI

WKH UHYHUVDO E\ VSHDNHUV ZLWK KLJKHU HGXFDWLRQ� WKH\ PD\ QRW EH HQJDJLQJ LQ D ZKROHVDOH

VKL॑ DZD\ IURP WKH SKRQHWLF TXDOLW\ RI WKH YRZHO� EXW UDWKHU UHRUJDQL]LQJ WKH VWUXFWXUH

RI WKH VKRUW�D V\VWHP� )LJXUH ��� WKHUHIRUH EUHDNV WKH WHQVH �¨K� FODVV GRZQ E\ PDQQHU

RI IROORZLQJ VHJPHQW �QDVDO YV� RWKHU� LQ RUGHU WR VHH LI WKLV UHRUJDQL]DWLRQ RI WKH VKRUW�D

V\VWHP LV UHਗ਼HFWHG LQ WKH ZLGHU FRPPXQLW\�

%RWK KLJK VFKRRO DQG ORFDO FROOHJH VSHDNHUV GHPRQVWUDWH D FRQVLVWHQW SKRQHWLF H੘HFW�

ZKHUH �¨K� LV VOLJKWO\ PRUH WHQVH ZKHQ IROORZHG E\ D QDVDO FRQVRQDQW WKDQ LW LV ZKHQ

IROORZHG E\ D VWRS RU IULFDWLYH� ॡLV H੘HFW LV FRQVWDQW RYHU WLPH� %\ FRQWUDVW� WKH UHJLRQDO

DQG QDWLRQDO FROOHJH VSHDNHUV VKRZ D ZLGHQLQJ JDS EHWZHHQ WKH WZR FRQWH[WV� )RU WKHVH

VSHDNHUV� �¨K� EHIRUH D QDVDO KDV UHPDLQHG VWDEO\ WHQVH RYHU WLPH� EXW �¨K� HOVHZKHUH KDV

ORZHUHG� ॡH UHYHUVH LV DOVR GHPRQVWUDWHG IRU WKH �¨� FODVV LQ )LJXUH ���� �¨� EHIRUH VWRSV

DQG IULFDWLYHV KDV UHPDLQHG OD[� ZKLOH QDWLRQDO VSHDNHUV DW OHDVW KDYH UDLVHG �¨� EHIRUH WKH

WKUHH SUH�QDVDO HQYLURQPHQWV ZKLFK DUH WUDGLWLRQDOO\ OD[ �WKH YHODU QDVDO� LUUHJXODU YHUEV�

DQG DOO QDVDOV RQVHWV��

%DVHG RQ WKHVH YLVXDOL]DWLRQV� ZH H[SHFW WR ਖ਼QG DQ LQWHUDFWLRQ EHWZHHQ GDWH RI ELUWK

DQG HGXFDWLRQ� EHFDXVH KLJK VFKRRO VSHDNHUV KDYH UDLVHG �¨K� RYHU WLPH ZKLOH FROOHJH�

HGXFDWHG VSHDNHUV KDYH ORZHUHG LW� DQG DOVR EHWZHHQ HGXFDWLRQ DQG PDQQHU RI IROORZLQJ
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VHJPHQW �KHQFHIRUWK MXVW PDQQHU��

ॡH VKRUW�D DQDO\VLV RI /DERY HW DO� ���� DOVR VXJJHVWV WKDW LW PD\ EH ZRUWKZKLOH WR

ORRN IRU DQ LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG VSHDNHU VH[� :KLOH WKLV LQWHUDFWLRQ LV QRW

H[SOLFLWO\ H[SORUHG LQ WKHLU DQDO\VLV� WKH\ ਖ਼QG WKDW IHPDOH VSHDNHUV VWDUW RXW ZLWK D PRUH

WHQVH �¨K� WKDQ PDOHV DW WKH EHJLQQLQJ RI WKH ��WK FHQWXU\� EXW DOVR VKRZ D VWHHSHU UHYHU�

VDO RYHU WLPH WKDQ PDOHV� 6LQFH WKH\ DOVR ਖ਼QG WKDW VSHDNHUV ZLWK D FROOHJH HGXFDWLRQ DUH

OHDGLQJ WKLV UHYHUVDO� LW PDNHV VHQVH WR FKHFN IRU DQ LQWHUDFWLRQ� )LJXUH ��� LV D YLVXDOL]D�

WLRQ RI DOO RI WKH SRWHQWLDO LQWHUDFWLRQV IRU �¨K� LGHQWLਖ਼HG WKXV IDU� ZKLFK ZH ZLOO H[SORUH

VWDWLVWLFDOO\ QH[W� (DFK IDFHW FRQWDLQV RQH OHYHO RI WKH HGXFDWLRQ LQGH[� DQG ZLWKLQ HDFK

IDFHW� WKH GDWD LV EURNHQ GRZQ E\ VH[ DQG PDQQHU RI IROORZLQJ VHJPHQW� 3OR॔HG LQ WKLV

ZD\� WKH GDWD FOHDUO\ VKRZV D WUDQVLWLRQ IURP WKH 3KLODGHOSKLD VKRUW�D V\VWHP RQ WKH OH॑�

WR D QDVDO V\VWHP RQ WKH ULJKW� ZKLFK VHHPV WR EH OHG E\ ZRPHQ ZLWK D QDWLRQDO FROOHJH

HGXFDWLRQ�

HS Local Regional National
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,Q WKH PRGHOV GLVFXVVHG EHORZ� WKH GHSHQGHQW YDULDEOH LV WKH ]�VFRUHG�/REDQRY QRU�

PDOL]HG GLDJRQDO PHDVXUHPHQW RI �¨K�� DQG 1DVDO LV D GXPP\�FRGHG YDULDEOH LQGLFDWLQJ

ZKHWKHU RU QRW WKH WRNHQ LV IROORZHG E\ D QDVDO VHJPHQW� ॡH EDVH PRGHO ZLWKRXW LQWHUDF�

WLRQV JLYHQ LQ 7DEOH ��� ਖ਼QGV VLJQLਖ਼FDQW H੘HFWV RI DOO SUHGLFWRUV H[FHSW GDWH RI ELUWK DQG

GXUDWLRQ�� ॡH FRHਜ਼FLHQWV VKRZ WKDW PHQ KDYH D OHVV WHQVH �¨K� WKDQ ZRPHQ� SUH�QDVDO

WRNHQV DUH PRUH WHQVH� DQG HDFK OHYHO RI HGXFDWLRQ LV OHVV WHQVH WKDQ WKH SUHYLRXV�� 3RVW�

KRF PXOWLSOH FRPSDULVRQV XVLQJ 7XNH\۟V WHVW UHYHDO WKDW WKH RQO\ OHYHOV RI WKH HGXFDWLRQ

LQGH[ ZKLFK DUH QRW VLJQLਖ਼FDQWO\ GL੘HUHQW IURP HDFK RWKHU DUH KLJK VFKRRO DQG ORFDO� ॡH

IXOO RXWSXW RI WKH SRVW�KRF PXOWLSOH FRPSDULVRQV DUH JLYHQ LQ $SSHQGL[ $��� 7DEOH $���

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� ���� ����
'XUDWLRQ −�.�� ���� ����
1DVDO ���� ���� � ���� 



'2% ���� ���� ����
0DOH −�.�� ���� � ���� 



(GXFDWLRQ� � ���� 



+6−/RFDO ���� ����
/RFDO−5HJLRQDO ���� ����
5HJLRQDO−1DWLRQDO ���� ����

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �¨K� )�−)� ∼ VFDOHG '2% � 6H[ � 0DQQHU � (GXFDWLRQ � ORJ 'XUDWLRQ

ॡH QH[W PRGHO WHVWV WKH SRWHQWLDO LQWHUDFWLRQV EHWZHHQ GDWH RI ELUWK DQG HGXFDWLRQ�

HGXFDWLRQ DQG PDQQHU� DQG HGXFDWLRQ DQG VH[� ॡLV PRGHO SURYLGHV D VLJQLਖ਼FDQWO\ EH॔HU

ਖ਼W WKDQ WKH EDVH PRGHO �ͫ�GI=� = ��.��, S < .����� )RU HDVH RI LQWHUSUHWDWLRQ� WKH (GXFDWLRQ

YDULDEOH VKRZQ LQ 7DEOH ��� XVHV D VLPSOH FRQWUDVW FRGLQJ ZLWK KLJK VFKRRO DV WKH UHIHUHQFH

OHYHO� UDWKHU WKDQ IRUZDUG GL੘HUHQFH FRGLQJ� 'XH WR WKH QRQ�VLJQLਖ਼FDQFH RI WKH '2%PDLQ
�5HFDOO WKDW S�YDOXHV DUH GHULYHG IURP ORJ�OLNHOLKRRG UDWLR WHVWV� DQG WKXV UHSUHVHQW WKH VLJQLਖ਼FDQFH RI

LQFOXGLQJ WKH HQWLUH IDFWRU LQ WKH PRGHO� UDWKHU WKDQ WKH VLJQLਖ਼FDQFH RI DQ\ RQH OHYHO�
�%HFDXVH RI WKH IRUZDUG GL੘HUHQFH FRGLQJ� D SRVLWLYH FRHਜ਼FLHQW KHUH PHDQV WKDW WKH OHYHO LV PRUH WHQVH

WKDQ WKDW DERYH LW� WKXV KLJK VFKRRO LV PRUH WHQVH WKDQ ORFDO� ZKLFK LV PRUH WHQVH WKDQ UHJLRQDO� DQG VR IRUWK�

��



H੘HFW LQ WKH EDVH PRGHO DQG WKH IDFW WKDW SOR॔LQJ VKRZHG WKDW WKH KLJK VFKRRO DQG FROOHJH

JURXSV DUH PRYLQJ LQ RSSRVLWH GLUHFWLRQV� ZH FDQ K\SRWKHVL]H WKDW '2% KDV QR H੘HFW

DERYH DQG EH\RQG LWV LQWHUDFWLRQ ZLWK HGXFDWLRQ� DQG WKXV LW KDV QRW EHHQ VHSDUDWHO\ ਖ਼W

DV D PDLQ H੘HFW LQ WKLV PRGHO�

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� ���� ����
'XUDWLRQ ���� ���� ����
1DVDO ���� ����
0DOH −�.�� ����
(GXFDWLRQ�
/RFDO −�.�� ����
5HJLRQDO −�.�� ����
1DWLRQDO −�.�� ����

(GXFDWLRQ × '2%� ���� 

+6�'2% ���� ����
/RFDO�'2% −�.�� ����
5HJLRQDO�'2% −�.�� ����
1DWLRQDO�'2% −�.�� ����

(GXFDWLRQ ×0DQQHU� � ���� 



/RFDO�1DVDO −�.�� ����
5HJLRQDO�1DVDO ���� ����
1DWLRQDO�1DVDO ���� ����

(GXFDWLRQ × 6H[� � ���� 



/RFDO�0DOH −�.�� ����
5HJLRQDO�0DOH ���� ����
1DWLRQDO�0DOH ���� ����

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �¨K� )�−)� ∼ (G × VFDOHG '2% � (G ×0DQQHU � (G × 6H[ � ORJ 'XUDWLRQ

ॡLV PRGHO VKRZV VLJQLਖ਼FDQW LQWHUDFWLRQV RI HGXFDWLRQ DQG GDWH RI ELUWK �S = .�����

HGXFDWLRQ DQG PDQQHU �S < .����� DQG HGXFDWLRQ DQG VH[ �S < .����� ॡH H੘HFWV DUH LQ WKH

GLUHFWLRQ ZH ZRXOG SUHGLFW EDVHG RQ WKH YLVXDOL]DWLRQ RI WKH GDWD� )RU WKH LQWHUDFWLRQ RI

HGXFDWLRQ DQG GDWH RI ELUWK� WKH FRHਜ਼FLHQWV LQGLFDWH WKDW DV GDWH RI ELUWK LQFUHDVHV� KLJK

��



VFKRRO VSHDNHUV۟ �¨K� EHFRPHV PRUH WHQVH� ZKLOH WKH RWKHU VSHDNHUV EHFRPH PRUH OD[�

ॡH LQWHUDFWLRQ RI HGXFDWLRQ DQG QDVDO PDQQHU LQGLFDWHV WKDW UHJLRQDO DQG QDWLRQDO VSHDN�

HUV KDYH D PXFK VWURQJHU FRQWUDVW EHWZHHQ FRQWH[WV WKDQ ORFDO DQG KLJK VFKRRO VSHDNHUV�

ZLWK WKH QDVDO FRQWH[W EHLQJ PRUH WHQVH� ,Q DGGLWLRQ� WKH VLJQLਖ਼FDQW LQWHUDFWLRQ EHWZHHQ

HGXFDWLRQ DQG VH[ PHDQV WKDW IRU KLJK VFKRRO DQG ORFDO VSHDNHUV� ZRPHQ KDYH PRUH WHQVH

UHDOL]DWLRQV RI �¨K� WKDQ PHQ� ZKLOH IRU UHJLRQDO DQG QDWLRQDO VSHDNHUV� ZRPHQ KDYH OHVV

WHQVH UHDOL]DWLRQV� ॡHVH UHVXOWV OHDG WR WKH FRQFOXVLRQ WKDW LQ 3KLODGHOSKLD� ZRPHQ DUH WKH

OHDGHUV RI FKDQJH LQ VKRUW�D LQ WZR GL੘HUHQW GLUHFWLRQV� ORFDOO\�RULHQWHG ZRPHQ DUH OHDG�

LQJ WKH FRQWLQXHG WHQVLQJ RI WKH WUDGLWLRQDO VKRUW�D FODVV� ZKLOH PRUH QDWLRQDOO\�RULHQWHG

ZRPHQ DUH OHDGLQJ WKHLU SHHUV LQ WKH WUDQVLWLRQ WR D QDVDO VKRUW�D V\VWHP�

����� H࠮ ORZ�EDࠪ YRZHOV

([WUHPHO\ UDLVHG �RK� LV D UHFRJQL]DEOH DQG QHJDWLYHO\�HYDOXDWHG VWHUHRW\SH RI 1HZ <RUN

&LW\ VSHHFK �%HFNHU ����� ������ EXW LW KDV QRW \HW EHHQ GHPRQVWUDWHG ZKHWKHU WKH VDPH

LV WUXH RI 3KLODGHOSKLD� )LJXUH ��� GLVSOD\V WKH VSHDNHU PHDQV IRU WKH ORZ�EDFN YRZHO

�RK� ZKLOH )LJXUH ��� VKRZV �R�� SOR॔HG E\ GDWH RI ELUWK DQG QRUPDOL]HG )�� ॡH SD॔HUQ

LV VLPLODU WR WKDW VHHQ IRU WKH VSOLW VKRUW�D V\VWHP� WKHUH LV UHODWLYHO\ OL॔OH FKDQJH LQ �R�

RYHU WLPH� ZKLOH WKHUH KDV EHHQ D WHQGHQF\ WR ORZHU �RK� RYHU WLPH DPRQJ DOO JURXSV� ZLWK

WKH QDWLRQDO DQG UHJLRQDO VSHDNHUV VWURQJO\ ORZHULQJ WKLV YRZHO� ॡHVH WZR JURXSV PD\

DOVR EH UDLVLQJ WKH �R� YRZHO� VXJJHVWLQJ PRYHPHQW WRZDUGV D PHUJHU RI WKHVH WZR YRZHOV�

+HUH ZH VHH FOHDUO\ WKDW WKH KLJK VFKRRO DQG ORFDO VSHDNHUV DUH QRW ZHOO GL੘HUHQWLDWHG�

6WDWLVWLFDO PRGHOLQJ FRQਖ਼UPV WKHVH SD॔HUQV� (GXFDWLRQ LQGH[ LV D VLJQLਖ਼FDQW SUHGLF�

WRU RI )� RI �RK�� DQG SRVW�KRF PXOWLSOH FRPSDULVRQV ਖ਼QG WKDW DOO OHYHOV RI HGXFDWLRQ DUH

VLJQLਖ਼FDQWO\ GL੘HUHQW H[FHSW IRU KLJK VFKRRO DQG ORFDO� )XUWKHUPRUH WKHUH LV D VLJQLਖ਼FDQW

LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG GDWH RI ELUWK� VXFK WKDW UHJLRQDO DQG QDWLRQDO VSHDNHUV

KDYH VWHHSHU VORSHV RYHU WLPH WKDQ ORFDO DQG KLJK VFKRRO VSHDNHUV� L�H�� WKRVH WZR JURXSV

��
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DUH ORZHULQJ �RK� IDVWHU� $V VHHQ LQ 7DEOH ���� WKHUH DUH DOVR VLJQLਖ਼FDQW H੘HFWV RI PDQQHU

DQG SODFH RI IROORZLQJ VHJPHQW� KRZHYHU WKHUH DUH QR FRPSHOOLQJ SD॔HUQV WR EH IRXQG

LQ WKH FRHਜ਼FLHQWV IRU LQGLYLGXDO OHYHOV RI WKHVH YDULDEOHV� ZLWK KLJK VWDQGDUG HUURU IRU DOO

LQGLYLGXDO IDFWRU OHYHOV� VR WKH\ DUH WUHDWHG DV QXLVDQFH YDULDEOHV DQG QRW EURNHQ RXW LQ

WKLV WDEOH RU LQWHUSUHWHG IXUWKHU�

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� −�.���� ������
'XUDWLRQ ������ ������ � ���� 



0DQQHU � ���� 



3ODFH � ���� 



'2% ������ ������
0DOH ������ ������ �����
(GXFDWLRQ�
/RFDO ������ ������
5HJLRQDO ������ ������
1DWLRQDO ������ ������

(GXFDWLRQ × '2%� ����� 

/RFDO�'2% ������ ������
5HJLRQDO�'2% ������ ������
1DWLRQDO�'2% ������ ������

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �RK� )� ∼ (GXFDWLRQ × VFDOHG '2% � 6H[ � ORJ 'XUDWLRQ � 0DQQHU � 3ODFH

����� �DZ� IURQWLQJ

ॡLV YRZHO FODVV UHTXLUHV FORVHU VFUXWLQ\ WKDQ WKH SUHYLRXV WZR GLVFXVVHG KHUH� DV WKH RYHU�

DOO SD॔HUQ LV UHਗ਼HFWLYH RI D FRPSOH[ VHW RI LQWHUDFWLRQV EHWZHHQ WKH VRFLDO YDULDEOHV� /DERY

HW DO� ������ UHSRUW WKDW EHIRUH ����� WKLV YRZHO VKRZV D JUDGXDO UDLVLQJ DORQJ WKH IURQW GL�

DJRQDO� IROORZHG E\ D ۢGUDPDWLF UHYHUVDOۣ D॑HU WKH ����V� ॡLV ਖ਼QGLQJ LV GHPRQVWUDWHG LQ

)LJXUH ���� ZKLFK SORWV WKH PHDQV IRU DOO VSHDNHUV� FRORU�FRGHG E\ HGXFDWLRQ JURXS� ZLWK

��



D TXDGUDWLF ਖ਼W GHULYHG IURP D VLPSOH OLQHDU PRGHO RI WKH H੘HFW RI GDWH RI ELUWK RQ WKH �DZ�

GLDJRQDO PHDVXUHPHQW�

ॡLV ਖ਼W DJUHHV ZLWK /DERY HW DO�۟ V ਖ਼QGLQJ WKDW WKH GLUHFWLRQ RI FKDQJH IRU �DZ� UHYHUVHG

PLG�FHQWXU\� +RZHYHU� WKLV ਖ਼W GRHV QRW WDNH LQWR DFFRXQW WKH VKL॑ LQ HGXFDWLRQ ZKLFK DOVR

RFFXUUHG LQ WKH PLGGOH RI WKH ��WK FHQWXU\� )LJXUH ��� VKRZV WKH VDPH GDWD DV )LJXUH ����

EXW WKLV WLPH WKH PRGHO XVHG IRU WKH TXDGUDWLF ਖ਼W LQFOXGHV HGXFDWLRQ JURXS DV D ਖ਼[HG H੘HFW�

UHVXOWLQJ LQ D GL੘HUHQW LQWHUFHSW IRU HDFK HGXFDWLRQ JURXS� :H FDQ QRZ VHH WKDW VSHDNHUV

ZLWK GL੘HULQJ HGXFDWLRQ KDYH QRW EHHQ SDUWLFLSDWLQJ LQ WKLV SD॔HUQ WR WKH VDPH H[WHQW�

QRWDEO\� WKH UHJLRQDO DQG QDWLRQDO FROOHJH VSHDNHUV KDYH FRQVLGHUDEO\ ORZHU PHDQV IRU

�DZ� WKDQ WKH UHVW RI WKH FRPPXQLW\� WKURXJKRXW WKH YLVLEOH WLPH VSDQ�

ॡLV FRQVLVWHQW GL੘HUHQFH LQ PHDQV FRXOG LQ IDFW EH VROHO\ UHVSRQVLEOH IRU WKH RYHUDOO

SD॔HUQ /DERY HW DO� LGHQWLI\� 5HFDOO WKDW LQ )LJXUH ��� LW ZDV VKRZQ WKDW D॑HU DERXW �����

QDWLRQDO FROOHJH VSHDNHUV IDU RXWZHLJK WKH RWKHU FDWHJRULHV LQ GHQVLW\ RI GDWD� ॡXV WKH

DSSDUHQW UHYHUVDO LQ WKH ����V FRXOG VLPSO\ EH D UHਗ਼HFWLRQ RI WKH GUDPDWLF FDWHJRU\ VKL॑

SUHVHQW LQ WKH GDWD� )RU H[DPSOH� WKHUH DUH RQO\ IRXU VSHDNHUV LQ WKH KLJK VFKRRO HGXFDWLRQ

JURXS ERUQ D॑HU ����� DQG WKHLU PHDQV GR QRW FRQFOXVLYHO\ LQGLFDWH D ORZHULQJ RI �DZ��

IDOOLQJ VTXDUHO\ ZLWKLQ WKH UDQJH DOUHDG\ HVWDEOLVKHG IRU WKDW JURXS� :H ZRXOG WKHUHIRUH

QHHG WR FROOHFW PRUH GDWD IURP PHPEHUV RI WKH KLJK VFKRRO HGXFDWLRQ JURXS ERUQ D॑HU

���� WR EDODQFH WKH VDPSOH� EHIRUH ZH FRXOG FODLP WKDW WKH FRPPXQLW\ DV D ZKROH KDV

XQGHUJRQH D UHYHUVDO LQ �DZ� UDLVLQJ�

2I FRXUVH HYHQ )LJXUH ��� UHSUHVHQWV D VLPSOLਖ਼FDWLRQ RI WKH IDFWRUV D੘HFWLQJ �DZ� UDLV�

LQJ� 7DEOH ��� VKRZV WKH IXOO PL[HG�H੘HFWV PRGHO UHVXOWV IRU WKLV YRZHO� ॡH EHVW�ਖ਼॔LQJ

PL[HG H੘HFWV PRGHO IRU WKLV YRZHO LV DFWXDOO\ LGHQWLFDO WR WKDW VHOHFWHG IRU �¨K�� ॡHUH

DUH WKUHH LQWHUDFWLRQV� LQ DGGLWLRQ WR WKH GL੘HUHQW LQWHUFHSWV IRU HGXFDWLRQ OHYHO VKRZQ

LQ )LJXUH ���� WKH LQWHUDFWLRQ ZLWK GDWH RI ELUWK LQGLFDWHV WKDW WKH HGXFDWLRQ JURXSV DOVR

KDYH GL੘HUHQW VORSHV� ॡH RWKHU WZR LQWHUDFWLRQV DUH DGGHG WR WKLV LQ )LJXUH ����� WKH

��
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H੘HFW RI ERWK VH[ DQG D IROORZLQJ QDVDO YDULHV DFFRUGLQJ WR HGXFDWLRQ OHYHO� ॡH H੘HFW

RI D IROORZLQJ QDVDO KHUH LV WKH RSSRVLWH RI WKDW IRXQG LQ �¨K�� KRZHYHU� LW LV WKH KLJK

VFKRRO VSHDNHUV ZKR KDYH WKH PRVW VWURQJO\ UDLVHG DQG IURQWHG �DZ� EHIRUH QDVDOV� ,W LV

DOVR ZRUWK QRWLQJ WKDW DOWKRXJK WKH RYHUDOO GLVWULEXWLRQ RI WKH GDWD RYHU WLPH VKRZQ LQ

)LJXUH ��� LV FOHDUO\ QRQOLQHDU �DV LQGHHG /DERY HW DO� ����� )LJXUH �� GHPRQVWUDWHV�� ZKHQ

HGXFDWLRQ LV LQFOXGHG LQ WKH PRGHO� WKH DGGLWLRQ RI D SRO\QRPLDO WHUP IRU GDWH RI ELUWK

GRHV QRW SURGXFH D VLJQLਖ਼FDQW LPSURYHPHQW �ͫ�GI=� = �.�, S = .����

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� −�.�� ����
'XUDWLRQ ���� ���� � ���� 



1DVDO ���� ����
0DOH −�.�� ����
(GXFDWLRQ�
/RFDO ���� ����
5HJLRQDO −�.�� ����
1DWLRQDO −�.�� ����

(GXFDWLRQ × '2%� � ���� 



+6�'2% ���� ����
/RFDO�'2% ���� ����
5HJLRQDO�'2% ���� ����
1DWLRQDO�'2% −�.�� ����

(GXFDWLRQ × 6H[� � ���� 



/RFDO�0DOH ���� ����
5HJLRQDO�0DOH ���� ����
1DWLRQDO�0DOH ���� ����

(GXFDWLRQ × )ROORZLQJ 1DVDO � ���� 



/RFDO�1DVDO −�.�� ����
5HJLRQDO�1DVDO ���� ����
1DWLRQDO�1DVDO −�.�� ����

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �DZ� )�−)� ∼ (GXFDWLRQ × VFDOHG '2% � (GXFDWLRQ × 6H[ � ORJ 'XUDWLRQ �
(GXFDWLRQ × 1DVDO

��
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)LJXUH ����� )RXU SUHGLFWRUV RI �DZ��

����� �RZ� IURQWLQJ

ॡH /&9 VWXG\ UHSRUWHG WKDW IURQWLQJ RI �RZ� LQ FKHFNHG SRVLWLRQ ZDV D PLG�UDQJH FKDQJH

RQJRLQJ LQ WKH ����V ZKLFK ZDV EHLQJ OHG E\ ZRPHQ� ZKLOH �RZ)��IURQWLQJ ZDV QHDULQJ

FRPSOHWLRQ� 6LQFH WKHQ� ERWK FKDQJHV KDYH HYLGHQWO\ UHYHUVHG� DV /DERY HW DO� ������ UHSRUW

WKDW WKLV YRZHO LV EDFNLQJ IRU VSHDNHUV ERUQ D॑HU ����� D FKDQJH ZKLFK LV DOVR OHG E\

ZRPHQ� )RU WKH VDNH RI EUHYLW\� WKLV VHFWLRQ ZLOO RQO\ UHSRUW RQ UHVXOWV IRU �RZ&� DV WKH

SD॔HUQ IRU �RZ)� LV QHDUO\ LGHQWLFDO� VLPSO\ PRUH IURQWHG� ॡH GDWD SUHVHQWHG KHUH ORRN

UDWKHU VLPLODU WR WKH GDWD IRU �DZ��IURQWLQJ SUHVHQWHG DERYH� ZKLOH WKH RYHUDOO VKDSH RI

FKDQJH UHSRUWHG E\ /DERY HW DO� ������ DSSHDUV WR EH RQH RI IURQWLQJ XS XQWLO WKH ����V�

IROORZHG E\ UHYHUVDO� ZKHQ WKH GDWD LV EURNHQ GRZQ E\ HGXFDWLRQ JURXS� DV LQ )LJXUH �����

ZH DJDLQ VHH WKDW KLJK VFKRRO VSHDNHUV KDYH D GL੘HUHQW WUDMHFWRU\ RI FKDQJH WKDQ FROOHJH�

HGXFDWHG VSHDNHUV� DQG WKH DSSDUHQW FRPPXQLW\ UHYHUVDO PD\ LQ IDFW EH WKH UHVXOW RI WKH

LPEDODQFH RI HGXFDWLRQ DFURVV WKH WZR WHPSRUDO KDOYHV RI WKH FRUSXV�

ॡH SUHYLRXV UHVXOWV UHJDUGLQJ WKH UROH RI ZRPHQ LQ WKLV FKDQJH DUH ERUQH RXW� KRZ�

��
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HYHU� )LJXUH ���� VKRZV WKDW HVVHQWLDOO\ DOO DSSDUHQW FKDQJH DQG VRFLDO VWUDWLਖ਼FDWLRQ LQ

WKLV YRZHO LV GULYHQ E\ ZRPHQ� :KLOH PHQ VKRZ UHODWLYHO\ OL॔OH GL੘HUHQWLDWLRQ� ZRPHQ

VKRZ D GLYHUJHQFH FLUFD ����� D॑HU ZKLFK SRLQW ZRPHQ ZLWK KLJK VFKRRO DQG ORFDO HGXFD�

WLRQ KDYH PXFK PRUH IURQWHG UHDOL]DWLRQV RI �RZ� LQ FKHFNHG SRVLWLRQ WKDQ ZRPHQ ZLWK

UHJLRQDO DQG QDWLRQDO HGXFDWLRQ�

)LJXUH ���� VWDQGV RQ LWV RZQ� KRZHYHU� WKLV WKUHH�ZD\ LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ�

GDWH RI ELUWK� DQG VH[ PD\ DOVR EH FRQਖ਼UPHG VWDWLVWLFDOO\ �VHH 7DEOH ����� ,W LV RI LQWHUHVW WR

QRWH WKDW WKH VHSDUDWH LQWHUDFWLRQ RI GDWH RI ELUWK DQG HGXFDWLRQ DSSHDUV WR KDYH OHVV H੘HFW

RQ WKLV YRZHO WKDQ WKH LQWHUDFWLRQ RI VH[ DQG HGXFDWLRQ� ॡH VWURQJHVW H੘HFW LV FOHDUO\ WKDW

RI ZRPHQ D॔HQGLQJ UHJLRQDO FROOHJHV� IROORZHG E\ QDWLRQDO FROOHJHV� 8QIRUWXQDWHO\ LW LV

LPSRVVLEOH WR WHOO ZKHWKHU WKH VWURQJHU H੘HFW RI UHJLRQDO FROOHJH LV VLPSO\ GXH WR ORZ 1V

LQ WKH QDWLRQDO FDWHJRU\� RU LI WKHUH PD\ EH DQ LQWHUHVWLQJ FXUYLOLQHDU SD॔HUQ DW SOD\�

��



(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� ������ �����
'XUDWLRQ ����� ����� ����
'2% ������ �����
)HPDOH ����� �����
(GXFDWLRQ�
/RFDO ����� �����
5HJLRQDO ����� �����
1DWLRQDO ������ �����

'2% × (GXFDWLRQ�
'2%�/RFDO ����� �����
'2%�5HJLRQDO ����� �����
'2%�1DWLRQDO ����� �����

'2% × )HPDOH ����� �����
(GXFDWLRQ × 6H[�
/RFDO�)HPDOH ������ �����
5HJLRQDO�)HPDOH ������ �����
1DWLRQDO�)HPDOH ������ �����

'2% × (GXFDWLRQ × 6H[� ���� 


'2%�/RFDO�)HPDOH ������ �����
'2%�5HJLRQDO�)HPDOH ������ �����
'2%�1DWLRQDO�)HPDOH ������ �����

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �RZ&� )� ∼ '2% × (GXFDWLRQ × 6H[ � 'XUDWLRQ

��
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����� &DQDGLDQ UDLVLQJ

ॡH QH[W YDULDEOH LV D FKDQJH LQ SURJUHVV ZKLFK LV VWLOO FXUUHQWO\ EHORZ WKH OHYHO RI DZDUH�

QHVV LQ 3KLODGHOSKLD� WKH UDLVLQJ RI �D\� LQ SUH�YRLFHOHVV FRQWH[W� RU �D\��� DOVR FRPPRQO\

UHIHUUHG WR DV ۢ&DQDGLDQ UDLVLQJ�ۣ )LJXUH ���� VKRZV WKH GUDPDWLF UDLVLQJ LQ �D\�� RYHU WLPH�

QRWH WKHUH LV OL॔OH WR QR GL੘HUHQFH EHWZHHQ WKH HGXFDWLRQ JURXSV� 6SHDNHUV ZLWK KLJKHU

HGXFDWLRQ DUH UDLVLQJ LQ ORFNVWHS ZLWK WKH UHVW RI WKH FRPPXQLW\�

0L[HG H੘HFWV PRGHOLQJ �7DEOH ���� XQVXUSULVLQJO\ VKRZV D VLJQLਖ਼FDQW H੘HFW RI GDWH RI

ELUWK� UHਗ਼HFWLQJ WKH VWURQJ FKDQJH RYHU WLPH LQ WKLV YDULDEOH� ,QWHUHVWLQJO\ HQRXJK� WKHUH LV

DOVR D VLJQLਖ਼FDQW LQWHUDFWLRQ RI VH[ DQG GDWH RI ELUWK� LQGLFDWLQJ WKDW PHQ KDYH D ORZHU UH�

DOL]DWLRQ RI �D\�� RYHU WLPH UHODWLYH WR ZRPHQ� ॡLV LV WKH UHYHUVH RI WKH UHVXOW IRXQG LQ WKH

/&9 VWXG\� ZKHUH �D\�� UDLVLQJ ZDV IRXQG WR EH D PDOH�OHG FKDQJH �/DERY ���������� ZLWK

QR RYHUDOO VRFLDO FODVV GL੘HUHQWLDWLRQ� EXW FODVV VWUDWLਖ਼FDWLRQ IRU IHPDOH VSHDNHUV� +RZHYHU�

&RQQ۟V ���� XSGDWH RQ WKLV YDULDEOH VKRZHG QR FOHDU VH[ GL੘HUHQWLDWLRQ� VR LW LV SRVVLEOH

WKDW WKLV UHYHUVDO LV TXLWH UHFHQW� :KLOH &RQQ۟V GDWD LV QRW LQFOXGHG LQ WKH 31&� )LJXUH ����

��
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VKRZV WKDW D V\QFKURQLF VDPSOH RI 31& GDWD RI WKH VDPH WLPH SHULRG DOVR GRHV QRW GLV�

SOD\ D ODUJH GL੘HUHQFH LQ �D\���UDLVLQJ EHWZHHQ PHQ DQG ZRPHQ� ZKHUHDV GDWD IURP WKH

/&9 WLPH SHULRG FOHDUO\ VKRZV PHQ LQ WKH OHDG� )LJXUH ���� PHDQZKLOH VKRZV WKDW LW ZDV

VSHDNHUV ERUQ GXULQJ WKH ����V DQG ��V WKDW QHXWUDOL]HG WKH GL੘HUHQFH EHWZHHQ PHQ DQG

ZRPHQ۟V UHDOL]DWLRQ RI WKLV YRZHO� DQG WKDW IRU VSHDNHUV ERUQ D॑HU ����� LW PD\ LQ IDFW EH

ZRPHQ ZKR DUH WKH PRVW UDLVHG�

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� −�.�� ����
'XUDWLRQ ���� ���� � ���� 



'2% −�.�� ����
0DOH ���� ����
(GXFDWLRQ� ��� 

+6−ORFDO −�.�� ����
/RFDO−UHJLRQDO −�.�� ����
5HJLRQDO−QDWLRQDO −�.�� ����

0DOH × '2%� ���� ���� � ���� 



$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �D\�� )� ∼ 6H[ × VFDOHG '2% � (GXFDWLRQ � ORJ 'XUDWLRQ

'XUDWLRQ LV VLJQLਖ਼FDQW� ZLWK ORQJHU WRNHQV KDYLQJ D KLJKHU )�� 1R RWKHU OLQJXLVWLF

IDFWRUV ZHUH IRXQG WR LPSURYH WKH PRGHO� DQG WKXV KDYH QRW EHHQ LQFOXGHG KHUH� ॡH

HGXFDWLRQ WHUP LV DOVR VLJQLਖ਼FDQW� ZH VKRXOG WDNH WKLV ZLWK D JUDLQ RI VDOW KRZHYHU� VLQFH

WKH VWDQGDUG HUURU IRU HDFK OHYHO LV ODUJH FRPSDUHG WR LWV FRHਜ਼FLHQW� DQG SRVW�KRF PXOWLSOH

FRPSDULVRQV VKRZ QR VLJQLਖ਼FDQW GL੘HUHQFHV EHWZHHQ WKH OHYHOV�

����� �H\� UDLVLQJ

$ VHFRQG FKDQJH LQ SURJUHVV� WKH UDLVLQJ RI �H\� LQ FKHFNHG SRVLWLRQ� VKRZV D YHU\ VLPLODU

SD॔HUQ WR WKDW VHHQ LQ �D\�� �H\&� KDV UDLVHG VWURQJO\ DORQJ WKH IURQW GLDJRQDO� ZKLOH

��



�H\)� VKRZV RQO\ D VPDOO DPRXQW RI UDLVLQJ� $QG DV VHHQ IRU �D\��� WKHUH LV QR GLVFHUQLEOH

GL੘HUHQFH EHWZHHQ WKH HGXFDWLRQ JURXSV� VKRZQ LQ )LJXUH �����

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� ���� ����
'XUDWLRQ −�.�� ���� � ���� 



(QYLURQPHQW�
ODWHUDO ���� ����
HOVHZKHUH ���� ����

'2% ���� ����
0DOH −�.�� ���� ����
(GXFDWLRQ� ����
+6−/RFDO −�.�� ����
/RFDO−5HJLRQDO −�.�� ����
5HJLRQDO−1DWLRQDO −�.�� ����

(QYLURQPHQW × '2%� � ���� 



ODWHUDO�'2% −�.�� ����
HOVHZKHUH�'2% ���� ����

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �H\&� )�−)� ∼0DQQHU × VFDOHG '2% � 6H[ � (GXFDWLRQ � ORJ 'XUDWLRQ

0L[HG H੘HFWV PRGHOLQJ FRQਖ਼UPV WKLV� HGXFDWLRQ LV QRW D VLJQLਖ਼FDQW SUHGLFWRU RI WKH

GLDJRQDO PHDVXUH IRU �H\&�� DQG QHLWKHU LV VH[ �7DEOH ����� 'XUDWLRQ LV VLJQLਖ਼FDQW� DV ZHOO

DV WKH LQWHUDFWLRQ EHWZHHQ GDWH RI ELUWK DQG D WKUHH�OHYHO IDFWRU ZKLFK FRGHV IRU IROORZ�

LQJ VHJPHQW� ॡH FRGLQJ RI WKLV IDFWRU� ۢHQYLURQPHQW �ۣ LV EDVHG RQ SUHYLRXV ZRUN E\

)UXHKZDOG ������� ZKR IRXQG WKDW SUH�KLDWXV DQG SUH�ODWHUDO WRNHQV RI �H\&� EHKDYH GLI�

IHUHQWO\� ,QGHHG� H[DPLQDWLRQ RI WKH GDWD �VKRZQ LQ )LJXUH ����� DQG PRGHO UHVXOWV VKRZV

WKDW SUH�KLDWXV WRNHQV DUH FRQVLVWHQWO\ ORZHU DQG UHPDLQ VWDEOH RYHU WLPH UHODWLYH WR WKH

VWURQJ UDLVLQJ LQ RWKHU HQYLURQPHQWV� ZKLOH SUH�ODWHUDO WRNHQV IDOO VRPHZKHUH LQ EHWZHHQ

WKHVH WZR FDWHJRULHV� ॡLV PRGHO LV WKXV D EH॔HU ਖ਼W WKDQ D PRGHO ZLWKRXW WKH LQWHUDFWLRQ

WHUP �ͫ�GI=� = ���.�, S < .�����

ॡH UHVXOWV IRU �H\&� DUH RQ WKH ZKROH XQVXUSULVLQJ JLYHQ SUHYLRXV DQDO\VHV� WKHUH DUH

��
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FRQWH[WXDO H੘HFWV� EXW QR VRFLDO GL੘HUHQWLDWLRQ� ॡH UHVXOWV IRU �H\)� WHOO D GL੘HUHQW VWRU\�

KRZHYHU� 0RVW SUHYLRXV DQDO\VLV RI WKLV YRZHO KDV IRXQG LW WR EH VWDEOH� DQG WKXV IRFXVHG

RQ WKH FKDQJH RFFXUULQJ LQ WKH �H\&� FODVV �H�J�� /DERY ����� )UXHKZDOG ������ /DERY

HW DO� ������ UHSRUW ZLWKRXW IXUWKHU FRPPHQW D ۢVPDOO EXW VLJQLਖ਼FDQWۣ UDLVLQJ RI �H\)��

XQIRUWXQDWHO\ WKLV UHPDUN LV QRW DFFRPSDQLHG E\ D GHVFULSWLRQ RI WKH PRGHO XVHG WR REWDLQ

WKHVH UHVXOWV� DQG LV WKXV GLਜ਼FXOW WR LQWHUSUHW� ,QGHHG D SORW RI WKH RYHUDOO GLVWULEXWLRQ RI

�H\)� GDWD DSSHDUV HVVHQWLDOO\ ਗ਼DW DV LQ /DERY HW DO�۟ V )LJXUH ��E� DQG GDWH RI ELUWK RQ LWV RZQ

LV QRW D VLJQLਖ਼FDQW SUHGLFWRU RI �H\)� TXDOLW\� +RZHYHU� 7DEOH ���� DQG )LJXUH ���� VKRZ

WKDW WKHUH LV D VLJQLਖ਼FDQW LQWHUDFWLRQ EHWZHHQ GDWH RI ELUWK DQG HGXFDWLRQ� ZKLFK UHYHDOV

WKDW ZKLOH WKH PDMRULW\ RI 3KLODGHOSKLDQV KDYH LQGHHG UHPDLQHG VWDEOH RQ WKLV YDULDEOH�

VSHDNHUV ZLWK D QDWLRQDO FROOHJH HGXFDWLRQ KDYH EHJXQ WR UDLVH DQG IURQW WKLV DOORSKRQH

DV ZHOO� 3RVW�KRF PXOWLSOH FRPSDULVRQ UHYHDOV WKDW WKH VLJQLਖ਼FDQFH RI WKLV LQWHUDFWLRQ LV

DOPRVW HQWLUHO\ GXH WR WKH VLJQLਖ਼FDQW GL੘HUHQFH EHWZHHQ KLJK VFKRRO DQG QDWLRQDO FROOHJH

VSHDNHUV �S < .���� VHH $SSHQGL[ $��� 7DEOH $�� IRU IXOO FRPSDULVRQV���

ॡH PRGHO VKRZQ LQ 7DEOH ���� LV D VLJQLਖ਼FDQWO\ EH॔HU ਖ਼W WKDQ D PRGHO ZLWKRXW WKH

LQWHUDFWLRQ WHUP �ͫ�GI=� = ��.�, S < .����� $Q DGGLWLRQDO LQWHUDFWLRQ EHWZHHQ VH[ DQG

HGXFDWLRQ R੘HUV D VOLJKW LPSURYHPHQW RYHU WKLV PRGHO �ͫ�GI=� = �.�, S = .���� EXW WKLV

WHUP GRHV QRW VHHP WR FDSWXUH D PHDQLQJIXO SD॔HUQ LQ WKH GDWD� ,Q JHQHUDO PHQ KDYH

VOLJKWO\ PRUH UDLVHG �H\)� WKDQ IHPDOHV� WKLV LQWHUDFWLRQ FDSWXUHV WKH IDFW WKDW WKLV SD॔HUQ

LV PRVWO\ UHYHUVHG IRU UHJLRQDO VSHDNHUV� EXW WKH GL੘HUHQFHV SUHVHQW EHWZHHQ PHQ DQG

ZRPHQ ZLWKLQ HDFK HGXFDWLRQ JURXS DUH YHU\ VPDOO�
�1�%� WKH 5 IXQFWLRQ XVHG WR FRQGXFW WKHVH PXOWLSOH FRPSDULVRQV GRHV QRW KDQGOH LQWHUDFWLRQ H੘HFWV E\

GHIDXOW� FRQWUDVW PDWULFHV IRU LQWHUDFWLRQV PXVW EH VSHFLਖ਼HG PDQXDOO\� DQG WKLV GRHV QRW DOORZ WKH RSWLRQ RI
XVLQJ WKH 7XNH\+6'PHWKRG� ॡXV WKH FRPSDULVRQV JLYHQ KHUH GL੘HU IURP WKRVH GLVFXVVHG HOVHZKHUH LQ WKLV
FKDSWHU� DQG PD\ EH UHODWLYHO\ DQWL�FRQVHUYDWLYH� 6HH

IRU PRUH GHWDLOV�

��
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'2% −�.�� ����
0DOH ���� ���� � ���� 



(GXFDWLRQ�
/RFDO −�.�� ����
5HJLRQDO −�.�� ����
1DWLRQDO ���� ����
(GXFDWLRQ × '2% � ���� 



/RFDO�'2% ���� ����
5HJLRQDO�'2% ���� ����
1DWLRQDO�'2% ���� ����

$,&� ������ %,&� ������ ORJ L� −����

7DEOH ����� �H\)� )�−)� ∼ (GXFDWLRQ × VFDOHG '2% � 6H[ � ORJ 'XUDWLRQ
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����� �XZ� IURQWLQJ

ॡH ਖ਼QDO YDULDEOH H[DPLQHG KHUH LV DOVR D FKDQJH LQ SURJUHVV� EXW LW LV D FKDQJH RFFXU�

ULQJ WKURXJKRXW WKH 8QLWHG 6WDWHV� QRW MXVW LQ 3KLODGHOSKLD� )LJXUH ���� SORWV �XZ� D॑HU

FRURQDO FRQVRQDQWV� �7XZ�� E\ HGXFDWLRQ JURXS� :KHQ FDOFXODWLQJ WKHVH VSHDNHU PHDQV�

SUH�ODWHUDO WRNHQV ZHUH H[FOXGHG� VLQFH SUHYLRXV UHVHDUFK KDV VKRZQ WKDW QHLWKHU �XZ� DO�

ORSKRQH IURQWV EHIRUH �O� LQ 3KLODGHOSKLD �/DERY ���������� ॡHUH DUH UHODWLYHO\ IHZ WRNHQV

IRU WKLV FODVV ������ DOWRJHWKHU�� DQG D JRRG GHDO RI YDULDQFH ZLWKLQ HDFK JURXS� VR ZH

VKRXOG QRW LQIHU PXFK IURP WKH UHJUHVVLRQ OLQHV SOR॔HG KHUH�
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0RGHOLQJ GRHV FRQਖ਼UP WKLV SD॔HUQ� KRZHYHU� (GXFDWLRQ LV D VLJQLਖ਼FDQW SUHGLFWRU RI

�7XZ� IURQWQHVV� DQG SRVW�KRF PXOWLSOH FRPSDULVRQV UHYHDO D VLJQLਖ਼FDQW GL੘HUHQFH EH�

WZHHQ WKH KLJK VFKRRO JURXS DQG WKH UHJLRQDO DQG QDWLRQDO FROOHJH JURXSV �S < .����

ZKLFK DUH PRUH IURQWHG� ॡH PRGHO JLYHQ LQ 7DEOH ���� DOVR VKRZV VLJQLਖ਼FDQW H੘HFWV

��



(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� −�.��� �����
'XUDWLRQ ����� ����� � ���� 



0DQQHU ���� 


'2% ����� ����� ��� 

0DOH −�.��� ����� � ���� 



(GXFDWLRQ� � ���� 



+6−/RFDO ����� �����
/RFDO−5HJLRQDO ����� �����
5HJLRQDO−1DWLRQDO ����� �����

$,&� ������ %,&� ������ ORJ L� −����

7DEOH ����� �7XZ� )� ∼ VFDOHG '2% � 6H[ � (GXFDWLRQ � ORJ 'XUDWLRQ � 0DQQHU

RI VH[ �ZRPHQ KDYH PRUH IURQW �7XZ� WKDQ PHQ�� GXUDWLRQ �ORQJHU YRZHOV DUH PRUH IURQW��

DQG GDWH RI ELUWK �EHFRPLQJ PRUH IURQW RYHU WLPH�� 8QVXUSULVLQJO\� WKHUH LV DOVR D VLJQLI�

LFDQW H੘HFW RI PDQQHU RI IROORZLQJ VHJPHQW� ZLWK SUH�VWRS WRNHQV UHODWLYHO\ PRUH IURQW�

DQG SUH�ODWHUDO WRNHQV UHODWLYHO\ PRUH EDFN �UHIHUHQFH OHYHO LV QR IROORZLQJ VHJPHQW� DI�

IULFDWH DQG UKRWLF HQYLURQPHQWV DUH QRW UHSRUWHG GXH WR H[WUHPHO\ ORZ WRNHQ FRXQWV�� ॡLV

FRQਖ਼UPV WKH HDUOLHU ਖ਼QGLQJ FRQFHUQLQJ SUH�ODWHUDO WRNHQV�

:KLOH �7XZ� KDV EHHQ IURQWLQJ RYHU WLPH� WKH UHPDLQGHU RI WKLV YRZHO FODVV� UHIHUUHG

WR DV �.XZ�� KDV UHPDLQHG PRUH RU OHVV VWDEOH� DV VKRZQ LQ )LJXUH ����� ॡHUH LV QR FOHDU

RYHUDOO WUHQG IRU WKLV FODVV� DQG ZKLOH WKH FROOHJH VSHDNHUV PD\ DSSHDU WR EH EHKDYLQJ

GL੘HUHQWO\ WKDQ KLJK VFKRRO VSHDNHUV� WKH OLQHDU ਖ਼WV KHUH DUH SRRU� DQG EDVHG RQ HYHQ

IHZHU WRNHQV ������ LQ WRWDO� OHVV WKDQ KDOI RI ZKLFK DUH GLYLGHG DPRQJ WKH FROOHJH JURXSV��

0L[HG H੘HFWV PRGHOLQJ ਖ਼QGV WKH IROORZLQJ VLJQLਖ਼FDQW H੘HFWV� GHWDLOHG LQ 7DEOH ����� VH[�

ZLWK PHQ OHVV IURQWHG WKDQ ZRPHQ� GXUDWLRQ� ZLWK ORQJHU WRNHQV EHLQJ OHVV IURQW� DQG

PDQQHU� ZLWK WRNHQV EHLQJ PRUH EDFN EHIRUH D IROORZLQJ ODWHUDO� ,QWHUHVWLQJO\� WKH EHVW�

ਖ਼॔LQJ PRGHO DOVR ਖ਼QGV D VLJQLਖ਼FDQW H੘HFW RI D SRO\QRPLDO RI GHJUHH � IRU GDWH RI ELUWK

��
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�SOR॔HG LQ )LJXUH ������ ॡLV TXDGUDWLF WHUP LQGLFDWHV WKDW WKHUH LV D QRQ�OLQHDU WUHQG RYHU

WLPH� LQ ZKLFK �.XZ� EHFRPHV LQFUHDVLQJO\ IURQWHG XQWLO DERXW ����� DQG WKHQ UHYHUVHV�

ॡH H੘HFW VL]H RI WKLV UHYHUVDO LV PHGLXP �G = .���� ॡLV ਖ਼WV ZLWK WKH ਖ਼QGLQJV RI /DERY HW DO�

���������� ZKR D॔ULEXWH WKLV UHYHUVDO WR D PRUH JHQHUDO UHDOLJQPHQW RI WKH 3KLODGHOSKLD

V\VWHP WRZDUGV D QRUWKHUQ SD॔HUQ�

(VWLPDWH 6�(� S�YDOXH
�,QWHUFHSW� −�.��� �����
'XUDWLRQ −�.��� ����� � ���� 



0DQQHU � ���� 



'2% �OLQHDU� ����� ����� ���� 


'2% �TXDGUDWLF� −�.��� �����
0DOH −�.��� ����� ���� 

(GXFDWLRQ ����

$,&� ����� %,&� ����� ORJ L� −����

7DEOH ����� �.XZ� )� ∼ VFDOHG '2% � 6H[ � (GXFDWLRQ � ORJ 'XUDWLRQ � 0DQQHU

+RZHYHU� WKHUH LV DQRWKHU SRVVLEOH H[SODQDWLRQ IRU WKLV UHYHUVDO� ॡH PRGHO LQ 7D�

EOH ���� DQG TXDGUDWLF ਖ਼W LQ )LJXUH ���� ERWK LQFOXGH SUH�ODWHUDO WRNHQV� ॡH VDPH PRGHO�

UXQZLWKRXW ODWHUDO WRNHQV� VWLOO VKRZV D VLJQLਖ਼FDQW TXDGUDWLF ਖ਼W IRU GDWH RI ELUWK �S < .�����

EXW D PXFK OHVV GUDPDWLF UHYHUVDO LQ WKH VHFRQG KDOI RI WKH FHQWXU\� ॡLV ਖ਼W LV VKRZQ LQ

)LJXUH ����� ॡH H੘HFW VL]H RI WKLV UHYHUVDO LV TXLWH VPDOO �G = .���

:K\ ZRXOG SUH�ODWHUDO WRNHQV KDYH VXFK DQ H੘HFW RQ WKH VSHDNHU PHDQV D॑HU ����"

ॡHUH DUH WZR UHDVRQV� )LUVW� RI WKH RQO\ ����� WRNHQV RI �.XZ� LQ WKLV GDWDVHW� DOPRVW

H[DFWO\ RQH�WKLUG DUH LQ D SUH�ODWHUDO FRQWH[W� ॡXV� SUH�ODWHUDO WRNHQV PDNH XS D PXFK

ODUJHU SURSRUWLRQ RI WKH GDWD WKDQ WKH\ GLG IRU �7XZ�� ZKHUH RQO\ �� RI WRNHQV ZHUH SUH�

ODWHUDO� 6HFRQG� WKH H੘HFW RI IROORZLQJ PDQQHU RQ �.XZ� UHDOL]DWLRQ KDV QRW UHPDLQHG
�(੘HFW VL]H KHUHZDV FDOFXODWHG DV WKH GL੘HUHQFH EHWZHHQ WKHPD[LPXPSUHGLFWHG YDOXH DQG WKH SUHGLFWHG

YDOXH IRU WKH ODVW GDWH RI ELUWK� GLYLGHG E\ WKH VWDQGDUG HUURU RI WKH UHVLGXDOV IRU WKDW VXEVHW RI YDOXHV� ॡLV
LV DQ DGDSWDWLRQ RI &RKHQ۟V G WR PRGHO SUHGLFWLRQV� G QRUPDOO\ XVHV D VWDQGDUG GHYLDWLRQ�
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VWHDG\ RYHU WKH WLPH SHULRG XQGHU VWXG\� $V )LJXUH ���� VKRZV� WKH JDS EHWZHHQ SUH�

ODWHUDO WRNHQV DQG DOO RWKHU HQYLURQPHQWV KDV ZLGHQHG RYHU WLPH� VXFK WKDW WKH ODWHVW

VSHDNHUV LQ WKH FRUSXV KDYH D ODUJHU GL੘HUHQFH EHWZHHQ SUH�ODWHUDO �.XZ� DQG HOVHZKHUH

WKDQ WKH HDUOLHVW VSHDNHUV� ,QGHHG� DGGLQJ DQ LQWHUDFWLRQ EHWZHHQ GDWH RI ELUWK DQGPDQQHU

RI IROORZLQJ VHJPHQW WR WKH PRGHO LQ 7DEOH ���� UHVXOWV LQ D VLJQLਖ਼FDQW LPSURYHPHQW LQ ਖ਼W

�ͫ�GI=�� = ���.�, S < .�����
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)LJXUH ����� �.XZ� WRNHQV E\ IROORZLQJ PDQQHU� *$0 FXUYHV�

ॡHUHIRUH� LQFOXGLQJ ODWHUDO WRNHQV LQ WKH VSHDNHU PHDQV LQ )LJXUH ���� KDG WKH H੘HFW

RI DUWLਖ਼FLDOO\ ORZHULQJ WKH PHDQV IRU WKH PRVW UHFHQW VSHDNHUV� ZKR KDYH WKH PRVW�IURQWHG

QRQ�ODWHUDO �.XZ� DQG WKH OHDVW�IURQWHG SUH�ODWHUDO �.XZ��

��



��� 6DOLHQFH RI WKH 3KLODGHOSKLD 'LDOHFW

:H KDYH VHHQ WKDW HGXFDWLRQ LV D VLJQLਖ਼FDQW SUHGLFWRU RI WKH TXDOLW\ RI VRPH YRZHOV LQ

3KLODGHOSKLD� EXW QRW RWKHUV� +RZ PLJKW ZH H[SODLQ WKH IDFW WKDW HGXFDWLRQ GRHV QRW KDYH

D XQLIRUP LQਗ਼XHQFH RQ WKH ORFDO YRZHO V\VWHP" ॡLV VHFWLRQ H[DPLQHV WKH H[WHQW WR ZKLFK

WKH VRFLDO VDOLHQFH RI WKHVH YRZHOV FDQ H[SODLQZK\ QDWLRQDO XQLYHUVLW\�HGXFDWLRQ VSHDNHUV

GR QRW VKRZ D ZKROHVDOH UHWUHDW IURP WKH ORFDO V\VWHP�

:H DUH RQFH DJDLQ IRUWXQDWH WR KDYH UHOHYDQW GDWD GDWLQJ EDFN WR WKH ����V� ,Q DGGL�

WLRQ WR FROOHFWLQJ VRFLROLQJXLVWLF LQWHUYLHZV� WKH /&9 VWXG\ XVHG VXEMHFWLYH UHDFWLRQ WHVWV

LQYROYLQJ D ۢMRE VXLWDELOLW\ۣ PHDVXUH WR DVVHVV WKH VRFLDO VDOLHQFH RI �¨K�� �DZ�� �D\��� DQG

�RZ�� $ PRGLਖ਼HG PDWFKHG JXLVH WHFKQLTXH ZDV HPSOR\HG� LQ ZKLFK WKH JXLVHV SDUWLF�

LSDQWV OLVWHQHG WR ZHUH SURGXFHG E\ VHYHUDO GL੘HUHQW VSHDNHUV ZKR UHSUHVHQWHG YDULRXV

SRLQWV DORQJ D FRQWLQXXP RI WKH SKRQHWLF SURGXFWLRQV IRXQG LQ 3KLODGHOSKLD� (DFK VSHDNHU

SURGXFHG WZR FRQGLWLRQV� RQH FRQWDLQLQJ D YRZHO YDULDEOH� DQG D ۢ]HURۣ JXLVH ZKLFK FRQ�

WDLQHG QR WRNHQV RI WKH YDULDEOHV� 3DUWLFLSDQWV ZHUH DVNHG WR LQGLFDWH WKH KLJKHVW SRVVLEOH

MRE WKH\ WKRXJKW WKH VSHDNHU FRXOG KROG� ॡLV ZDV PHDVXUHG RQ D VHYHQ�SRLQW VFDOH UDQJ�

LQJ IURP ۢQR MRE DW DOOۣ WR ۢWHOHYLVLRQ SHUVRQDOLW\ۣ �/DERY ���������� ॡH UHVXOWV LQGLFDWH

WKDW OLVWHQHUV DUH TXLWH VHQVLWLYH LQ WKHLU DELOLW\ WR UHFRJQL]H ORFDO FKDQJHV LQ SURJUHVV� DV

WKH\ FRQVLVWHQWO\ GRZQJUDGHG WKH MRE VXLWDELOLW\ RI VSHDNHUV XVLQJ DGYDQFHG ORFDO IRUPV

RI WKHVH YRZHOV� 5HWXUQLQJ WR WKH /&9 UHVXOWV LQ WKHLU ���� SDSHU� /DERY HW DO� QRWH� ۢ,W

DSSHDUV WKDW WKH 3KLODGHOSKLD FRPPXQLW\ LQ WKH ����V KDG GHYHORSHG D PRGHUDWH GHJUHH

RI VRFLDO DZDUHQHVV RI WKH W\SH � YDULDEOHV �DZ�� �RZ�� DQG �.XZ�� EXW D ORZHU GHJUHH IRU

�D\��ۣ �/DERY HW DO� ���������

,Q KLV ���� GLVVHUWDWLRQ� -H੘ &RQQ XSGDWHG WKH /&9 VXEMHFWLYH UHDFWLRQ WHVWV IRU WZR

YDULDEOHV� �D\�� DQG �DZ�� 5HWXUQLQJ WR D PRUH WUDGLWLRQDO PDWFKHG JXLVH PHWKRGRORJ\�

&RQQ۟V VWLPXOL ZHUH SURGXFHG E\ WZR 3KLODGHOSKLDQV ZLWK VXਜ਼FLHQW OLQJXLVWLF WUDLQLQJ WR

��



SHUIRUP WRNHQV RI �D\�� DQG �DZ� ZKLFK YDULHG LQ WKHLU H[WUHPLW\� ॡHVH JXLVHV ZHUH UDWHG

E\ SDUWLFLSDQWV RQ IRXU VFDOHV� MRE VXLWDELOLW\� IULHQGOLQHVV� WRXJKQHVV� DQG PDVFXOLQLW\�

ॡHUH ZHUH QR VLJQLਖ਼FDQW UHVXOWV IRU �DZ�� DQG WKH UHVXOWV IRU �D\�� GL੘HUHG DFFRUGLQJ

WR ZKHWKHU WKH JXLVH ZDV PDOH RU IHPDOH� ॡH IHPDOH VSHDNHU۟V ۢH[WUHPH 3KLODGHOSKLDۣ

JXLVH ZDV UDWHG ORZHU LQ MRE VXLWDELOLW\� ZKLOH WKH PDOH VSHDNHU۟V H[WUHPH JXLVH ZDV UDWHG

KLJKHU RQ WRXJKQHVV DQG PDVFXOLQLW\� ॡH ۢIULHQGOLQHVVۣ VFDOH SURGXFHG QR LQWHUHVWLQJ

UHVXOWV� SHUKDSV LQGLFDWLQJ WKDW LW LV QRW D UHOHYDQW FKDUDFWHULVWLF IRU WKHVH YDULDEOHV�

5HWXUQLQJ WR WKH �¨K� YDULDEOH� ZH NQRZ IURP PRUH UHFHQW ZRUN �/DERY HW DO� �����

,+(/3� WKDW \RXQJ 3KLODGHOSKLDQV DUH LQFUHDVLQJO\ VZLWFKLQJ WR WKH QDVDO VKRUW�D V\V�

WHP� ॡLV FKDQJH LV DVVRFLDWHG ZLWK QDWLRQDO XQLYHUVLWLHV� DQG SRWHQWLDOO\ HYHQ WKH W\SH RI

KLJK VFKRRO D॔HQGHG� ZLWK VWXGHQWV ZKR ZHQW WR HOLWH SULYDWH DQG PDJQHW VFKRROV VKRZ�

LQJ WKH FKDQJH E\ WKH WLPH WKH\ UHDFK FROOHJH� :RUN E\ %HWV\ 6QHOOHU UHYHDOV WKDW WKLV

FKDQJH PD\ EH GULYHQ E\ VRFLDO VDOLHQFH� DV VKH ਖ਼QGV WKH QDVDO VKRUW�D V\VWHP LV UDWHG

PRUH IDYRUDEO\ RYHUDOO LQ D VXEMHFWLYH UHDFWLRQ WHVW WKDQ WKH 3KLODGHOSKLD VKRUW�D V\VWHP�

6QHOOHU FRQGXFWHG D PRGLਖ਼HG 0DJQLWXGH (VWLPDWLRQ WDVN WR WHVW ZKHWKHU VSHDNHUV OLPLW

WKHLU VRFLDO MXGJHPHQWV WR SDUWLFXODU OH[LFDO LWHPV RU SKRQHWLF FRQGLWLRQV� RU DUH VHQVLWLYH

WR DQ HQWLUH SKRQRORJLFDO VXEV\VWHP� 6SHFLਖ਼FDOO\� VKH H[DPLQHG ZKHWKHU 3KLODGHOSKLDQV۟

�QHJDWLYH� MXGJHPHQWV RI VKRUW�D DUH OLPLWHG WR SDUWLFXODU VWHUHRW\SLFDO FRQWH[WV� RU DUH

FRQVLVWHQW DFURVV WKH V\VWHP� 6OLGLQJ�VFDOH UHVSRQVHV WR �� VWLPXOL ZHUH FROOHFWHG IURP

�� 3KLODGHOSKLDQV� ZKR ZHUH DVNHG WR UDWH KRZ ۢZHOO SURQRXQFHGۣ WKH ZRUGV VRXQGHG

�6QHOOHU ��������� ॡH VWLPXOL LQFOXGHG VKRUW�D LQ D IXOO UDQJH RI SKRQHWLF FRQWH[WV� DV

ZHOO DV ਖ਼OOHU ZRUGV FRQWDLQLQJ RWKHU YRZHOV� ॡH VKRUW�D WRNHQV ZHUH SURGXFHG LQ ERWK

D WHQVH DQG D OD[ IRUP E\ 6QHOOHU� D WUDLQHG SKRQHWLFLDQ DQG QDWLYH 1RUWKHUQ &LWLHV 6KL॑

VSHDNHU� DQG LQ WKUHH GL੘HUHQW WHVW FRQGLWLRQV� QDVDO V\VWHP �WHQVH EHIRUH QDVDOV� OD[ HOVH�

ZKHUH�� 3KLODGHOSKLD V\VWHP �VHH SUHYLRXV FKDSWHU IRU GHVFULSWLRQ�� DQG QHLWKHU V\VWHP

�OD[ LQ QDVDO DQG 3KLODGHOSKLD WHQVH FRQGLWLRQV� WHQVH HOVHZKHUH�� 5DWLQJV ZHUH ]�VFRUHG

��



EHIRUH DQDO\VLV�

6QHOOHU FRQFOXGHV WKDW WKLV LVQ۟W DFWXDOO\ DQ HLWKHU�RU VLWXDWLRQۚVSHDNHUV۟ MXGJHPHQWV

DUH GHSHQGHQW XSRQ ERWK SKRQHWLF FRQGLWLRQLQJ IDFWRUV DQG WKHLU NQRZOHGJH RI DQ HQ�

WLUH VKRUW�D V\VWHP� ॡLV LV EDVHG XSRQ WKH IROORZLQJ ਖ਼QGLQJV� :H NQRZ IURP SUHYLRXV

VWXGLHV �/DERY ����� .URFK �������� WKDW WHQVH VKRUW�D WRNHQV DUH VWLJPDWL]HG LQ 3KLODGHO�

SKLD� +RZHYHU� 6QHOOHU۟V VWXG\ UHYHDOV WKDW DFWXDOO\ RQO\ FHUWDLQ WHQVH WRNHQV DUH UDWHG

SRRUO\ۚQDPHO\� WKH 3KLODGHOSKLD�VSHFLਖ਼F WHQVLQJ HQYLURQPHQWV� :KHQ SUHVHQWHG ZLWK

WHQVH WRNHQV WKDW DOVR DGKHUH WR WKH QDVDO V\VWHP� SDUWLFLSDQWV UDWH WKHVH WRNHQV KLJKO\�

VXJJHVWLQJ WKDW WKH QDVDO V\VWHP DV D ZKROH LV SHUFHLYHG SRVLWLYHO\� DQG SDUWLFLSDQWV DUH

QRW VLPSO\ UHVSRQGLQJ QHJDWLYHO\ WR DQ\ SKRQHWLF WHQVHQHVV� &RQYHUVHO\� 3KLODGHOSKLD�

VSHFLਖ਼F OD[LQJ HQYLURQPHQWV ZHUH UDWHG IDYRUDEO\� GHPRQVWUDWLQJ WKDW WKH ORZ UDWLQJV IRU

3KLODGHOSKLD�VSHFLਖ਼F WHQVH WRNHQV DUH WKH UHVXOW RI VRFLDO MXGJHPHQW D॔DFKHG WR VSHFLਖ਼F

SKRQHWLF FRQGLWLRQV� )LQDOO\� 6QHOOHU IRXQG WKDW SDUWLFLSDQWV UDWHG SRRUO\ DQ\ WRNHQV WKDW

DGKHUHG WR QHLWKHU V\VWHP� DJDLQ UHLQIRUFLQJ WKH LGHD WKDW VSHDNHUV UHO\ RQ WKHLU NQRZO�

HGJH RI VKRUW�D V\VWHPV DV D ZKROH LQ PDNLQJ WKHVH MXGJHPHQWV�

ॡHVH ਖ਼QGLQJV FDQ EH LQWHUSUHWHG DV VKRZLQJ WKDW VSHDNHUV IDFH VHYHUDO GHFLVLRQ SRLQWV

ZKHQ HYDOXDWLQJ WKHVH WRNHQV� )LUVW� LV WKH WRNHQ ZHOO�IRUPHG LQ D ORFDO VKRUW�D V\VWHP" ,I

QRW� LW LV UDWHG ORZ� 6HFRQG� GRHV WKH WRNHQ FRQIRUP WR WKH QDVDO V\VWHP� RU WKH 3KLODGHOSKLD

V\VWHP" ,I LW FRQIRUPV WR WKH QDVDO V\VWHP� LW LV UDWHG KLJK� )LQDOO\� LI LW RQO\ FRQIRUPV WR

WKH 3KLODGHOSKLD V\VWHP� LV LW D WHQVH RU OD[ WRNHQ" 3KLODGHOSKLD WHQVH WRNHQV DUH UDWHG ORZ�

ZKLOH OD[ WRNHQV DUH UDWHG KLJK� ॡH FUXFLDO WDNH�DZD\ KHUH LV WKDW WKH ਖ਼UVW WZR GHFLVLRQV

DUH PDGH DW WKH OHYHO RI WKH SKRQRORJLFDO V\VWHP� ZKLOH WKH ODVW LV D TXHVWLRQ RI SKRQHWLF

TXDOLW\� 6LQFH WKLV ZRUN ZDV FRQGXFWHG HQWLUHO\ ZLWK 3KLODGHOSKLDQV� LW IRFXVHG RQ RQO\

WKH WZR V\VWHPV SUHVHQW LQ WKH FLW\� ,W ZRXOG EH LQVWUXFWLYH LQ IXWXUH ZRUN WR VHH ZKHWKHU

ORFDO SDUWLFLSDQWV KDYH DQ\ NQRZOHGJH RI WKH 1RUWKHUQ &LWLHV 6KL॑ VKRUW�D SD॔HUQ� WR WHDVH

DSDUW ZKHWKHU RU QRW WKH ۢRXW RI V\VWHPۣ WHQVH WRNHQV DUH UDWHG SRRUO\ EHFDXVH WKH 1&6

��



LVQ۟W UHFRJQL]HG DV DQ DYDLODEOH VKRUW�D SD॔HUQ� RU ZKHWKHU WKH\۟UH GRZQYRWHG EHFDXVH

WKH 1&6 LV UHFRJQL]HG� DQG KDV D QHJDWLYH VRFLDO HYDOXDWLRQ�

)URP WKH UHVXOWV RI WKHVH VXEMHFWLYH UHDFWLRQ WHVWV ZH FDQ FRQFOXGH WKDW 3KLODGHOSKLDQV

KROG D FOHDU VHW RI XQFRQVFLRXV ELDVHV WRZDUGV FHUWDLQ ORFDO YDULDEOHVۚVSHDNHUV XVLQJ WKH

WUDGLWLRQDO SURQXQFLDWLRQV RI �¨K�� �DZ�� �RZ�� �.XZ�� DQG WR D OHVVHU H[WHQW� �D\��� KDYH

EHHQ UDWHG OHVV IDYRUDEO\ LQ WKHVH VWXGLHV� 7R ZKDW H[WHQW DUH 3KLODGHOSKLDQV FRQVFLRXVO\

DZDUH RI WKHVH ELDVHV� VXFK WKDW FHUWDLQ VSHDNHUVPD\ EHPRWLYDWHG WRPRGLI\ WKHLU VSHHFK"

��� 2Q DWWLWXGHV DQG VKRUW�D V\VWHPV

,Q DGGLWLRQ WR WKH ULFK OLQJXLVWLF GDWD WKH ,+(/3 SURMHFW KDV FROOHFWHG RYHU WKH SDVW WZR

\HDUV� ZH QRZ KDYH DFFHVV WR D ZHDOWK RI LQIRUPDWLRQ DERXW WKH FXUUHQW JHQHUDWLRQ۟V DW�

WLWXGHV WRZDUGV WKHLU ORFDO GLDOHFW� DV D SRUWLRQ RI HDFK LQWHUYLHZ FRQWDLQHG H[SOLFLW TXHV�

WLRQV DERXW WKH LQWHUYLHZHH۟V DZDUHQHVV RI DQG RSLQLRQV DERXW WKH 3KLODGHOSKLD GLDOHFW�

ॡHVH \RXQJ 3KLODGHOSKLDQV JDYH FDQGLG GHVFULSWLRQV RI WKH PRVW VWHUHRW\SLFDO ORFDO IHD�

WXUHV DQG WKHLU IHHOLQJV DERXW WKHP� 6HOHFWLQJ VL[ VSHDNHUV IURP WKH ,+(/3 GDWDVHW� WKLV

VHFWLRQ SDLUV WKHLU RSLQLRQV DERXW WKH 3KLODGHOSKLD GLDOHFW ZLWK SORWV RI WKHLU VKRUW�D V\V�

WHP� WR GHPRQVWUDWH WKH GHJUHH WR ZKLFK WKHLU SURGXFWLRQ RI WKLV QHJDWLYHO\�HYDOXDWHG

YDULDEOH DOLJQV ZLWK WKHLU H[SUHVVHG D॔LWXGHV� 3LOODL VFRUHV DUH DOVR XVHG WR LQGLFDWH HDFK

VSHDNHU۟V FRQIRUPLW\ WR HLWKHU WKH VSOLW RU QDVDO V\VWHP� ZLWK 3LOODL VFRUHV FORVHU WR ]HUR

LQGLFDWLQJ D ORZ GHJUHH RI FRQIRUPLW\ DQG VFRUHV FORVHU WR RQH LQGLFDWLQJ KLJK FRQIRUPLW\

�VHH )LVKHU HW DO� ���� RQ WKH XVH RI WKLV VFRUH��

����� $DURQ 6�

$DURQ 6� JUDGXDWHG IURP D &DWKROLF KLJK VFKRRO LQ &KHVWQXW +LOO� DQG FXUUHQWO\ D॔HQGV

WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD� :KLOH KH ZDV ERUQ DQG UDLVHG LQ 3KLODGHOSKLD� KLV SDUHQWV

��



DUH ERWK IURP QRUWKHUQ 3HQQV\OYDQLD� DQG KH GRHVQ۟W KDYH DQ\ UHODWLYHV ZKR OLYH QHDUE\�

+H DOVR GRHVQ۟W VHHP YHU\ WLHG WR WKH FLW\� DV WKH NLGV KH ZDV IULHQGV ZLWK LQ KLJK VFKRRO

ZHUH PRVWO\ IURP WKH 0DLQ /LQH �L�H�� WKH VXEXUEV� UDWKHU WKDQ IURP 3KLODGHOSKLD SURSHU�

,Q UHVSRQVH WR WKH LQWHUYLHZ TXHVWLRQV UHJDUGLQJ DZDUHQHVV RI DQG D॔LWXGH WRZDUGV WKH

3KLODGHOSKLD GLDOHFW� KH VD\V KH WKLQNV ۢWKH KDUG 3KLODGHOSKLD DFFHQW LV D PLQXV �ۣ DQG JRHV

RQ WR GHVFULEH KRZ WKH DFFHQW PLJKW LQਗ਼XHQFH WKH ZD\ KH SHUFHLYHV SHRSOH�

,QWHUYLHZHU� ,V WKHUH DQ\WKLQJ DERXW WKH ZD\ WKDW \RX WDON RU SDUW RI \RXU
DFFHQW WKDW \RX۟YH HYHU WULHG WR FKDQJH"

$DURQ� 1R� , PHDQ� ,۟YH DOZD\V WULHG WR VWD\ DZD\ IURP WKH 3KLODGHOSKLD DF�
FHQW� , JXHVV� �ODXJKV!

,QWHUYLHZHU� 6R LI \RX PHW VRPHRQH ZLWK D 3KLODGHOSKLD DFFHQW� \RX ZRXOG
QRWLFH LW�

$DURQ� <HDK GHਖ਼QLWHO\�

,QWHUYLHZHU� :RXOG LW LQਗ਼XHQFH \RXU RSLQLRQ RI WKHP DW DOO"

$DURQ� , JXHVV ਖ਼UVW LPSUHVVLRQV WR EH KRQHVW� \HDK� 8P� ۟&DXVH , PHDQ�
3KLODGHOSKLD۟V۬PRVW SHRSOH IURP OLNH LQQHU�FLW\ 3KLODGHOSKLD DUH OLNHۚORZ�
OLNH ORZ VRFLR�HFRQRPLF VWDWXV�

)RU $DURQ� D VWURQJ 3KLODGHOSKLD DFFHQW LV D QHJDWLYH� DVVRFLDWHG ZLWK WKH LQQHU FLW\

DQG ORZ VRFLDO VWDWXV� ॡLV QHJDWLYH RSLQLRQ RI WKH ORFDO GLDOHFW LV FHUWDLQO\ UHਗ਼HFWHG LQ

$DURQ۟V VKRUW�D V\VWHP� KH VKRZV QR WUDFH RI WKH WUDGLWLRQDO VSOLW V\VWHP �D 3LOODL VFRUH

RI RQO\ ����� LQVWHDG SURGXFLQJ WKH QHDU�SHUIHFW QDVDO V\VWHP �3LOODL VFRUH RI ����� VHHQ LQ

)LJXUH �����

����� 0D[LQH )�

0D[LQH )۟V HGXFDWLRQDO EDFNJURXQG LV QHDUO\ LGHQWLFDO WR $DURQ 6� 6KH D॔HQGHG D &DWKROLF

KLJK VFKRRO DQG LV QRZ D VWXGHQW DW WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD� 6KH LV IURP WKH 0W�

��
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HALF

MAD

MIAMI

HAM

PATH
CLASS

BANK

CASH

BAD

MAN

HAMMER

ASK

SAD

GLAD

PASS

SALMONCARRY CARRY

LATTERACCENT

ACCENT
ACCENTSTATUSACCENT

ACCENT

CHAPTER
DAD

DAD

PROGRAMMER
SCRANTON

DAD'SACADEMY
DAD'S

CALIFORNIA

CANADA

ANDREW

ALEXANDER

ALEXANDER

ANDREW

NIAGARA

PRACTICE

CAN'T

CATHOLIC

BACK

STANCE

TRACK

MATH

PATH

LANGUAGE

SPANISH

TRACK

HANDBALL

CLASS

AVALON

DANCING

CLASS

EXAM

CLASSES

EXAM

DAD

CAPTAIN

HANG
SCRANTON

VAN

MASS

CANADA
SCRANTON'S

OVERLAPPING
LAST

SATURDAYS

BASKETBALL

DAD

BATTINGPRACTICING

BADTHAT'D

BASKETBALL

BASKETBALL
AFTER

ASK

MAD

CAN'T

DAD

DAD

DAD

TRASHDAD

MANAGER

ACTUALLY

DAD

BACK
DAD

DAD'S

AFTER

BAD

CAN'T

EXAM

SCRANTON

ACTION

CAMPUS

HAPPY

CAB

ADDED

ASS

STAFF
HAPPYMAD

ANGRY

SAD

UNHAPPY

UNHAPPY

SAD

TRAGEDY

GLADHAPPYGLAD'S

HAPPY

BANG

CRASH

BANG

CRASH

GRAMMATICAL

DANGLE

DANGLE

DANGLE

DANGLE
HANG

STRANGLE

HAPPENING
HAPPENING

STRANGLEVALLEY

CANYON

CANYON

ARID
VALLEY

PASTURES

VALLEY

PALACE

MANSION

PALACE

MANSION

PAL

JANITOR

HANDY

MAN
JANITOR

HANDYMAN
PLANET

ASTEROID

PLANET

ASTEROID

PLANETS

RAN
RAN

RAN

FASTER

SWAM

STAMMER

STAMMERDAMAGE

CATACLYSMIC

AUNT

HAPPEN
FACT

PAST

CARRIAGE

PACIFY

CAN

GAS

BANG

VALLEY

ANGLE

CLASSIFY

HAND

PERSONALITY

DAD

ATHLETE

MANAGE

HALF

MAD

MIAMI

ALAS

HAM

PATH
CLASS

BANK

CLASSIC
CASH

SPANISH

PAL

BAD

ASTERISK

MAN

MATH

HAMMER

PLANET

ASKALICE

SAD

MARRY
CAN

ASPIRIN

GLAD

PASS

SALMONCARRY CARRY

LATTER

MARRY

ACCENT

ACCENT
FASTER

ACCENTSTATUSACCENT

ACCENT

400

600

800

1000

1200

10001500200025003000 10001500200025003000

Normalized F2
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a

a
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ae

Aaron S (22, w, St. Joe's Prep)
Phila V = 0.03      Nasal V = 0.67

)LJXUH ����� 6KRUW�D V\VWHP RI $DURQ 6�� ZLWK 3LOODL VFRUHV�

)LJXUH ����� 6KRUW�D V\VWHP RI 0D[LQH )�� ZLWK 3LOODL VFRUHV�

��



$LU\�*HUPDQWRZQ QHLJKERUKRRG� EXW VD\V WKDW VKH KDG QR FORVH IULHQGV LQ KHU QHLJKERU�

KRRG� DQG KHU FORVHVW VFKRRO IULHQGV ZHQW WR FROOHJH RXWVLGH RI 3KLOO\� )URP KHU LQWHUYLHZ�

LW LV FOHDU WKDW VKH KDV D QHJDWLYH SHUFHSWLRQ RI WKH 3KLODGHOSKLD DFFHQW�

,QWHUYLHZHU� 8P� GR \RX DFWXDOO\ۚGR \RX ZDQQD WHOO PH ZKDW \RX ZHUH
WHOOLQJ PH HDUOLHU" $ERXW KRZ \RX VD\ WKDW FKDQJHG \RXUۚKRZ \RX WDON�
ZKHQ \RX FDPH WR FROOHJH�

0D[LQH� , XVHG WR VD\ ۢPDG �ۣ ۢEDG �ۣ ۢEDVNHWEDOOۣ >ZLWK WHQVH �¨K� YRZHO@

,QWHUYLHZHU� $QG \RX VWRSSHG LW OLNH SXUSRVHIXOO\" :KHQ"

0D[LQH� 8P� , WKLQN� OLNH� DOPRVW LPPHGLDWHO\� %HFDXVH� OLNH� , WKLQN LW PDNHV
\RX VRXQG VXSHU XQLQWHOOLJHQW�

,W LV WHOOLQJ WKDW VKH VSHFLਖ਼FDOO\ UHODWHV WKH 3KLODGHOSKLD DFFHQW WR D ODFN RI LQWHOOLJHQFHۚ

D FUXFLDO WUDLW IRU DQ\ LQGLYLGXDO VHHNLQJ KLJKHU HGXFDWLRQ DW D QDWLRQDO XQLYHUVLW\ WR GLV�

SOD\� 1RU LV VKH WKH RQO\ ,+(/3 LQWHUYLHZHH ZKR H[SOLFLWO\ OLQNHG VRXQGLQJ HGXFDWHG

ZLWK QRW VRXQGLQJ 3KLODGHOSKLDQ� *LYHQ WKDW 0D[LQH DVVRFLDWHV WKH 3KLODGHOSKLD DFFHQW

ZLWK XQLQWHOOLJHQFH DQG VSHFLਖ਼FDOO\ PHQWLRQV WKDW VKH KDV PDGH D FRQVFLRXV H੘RUW WR FRU�

UHFW KHU WHQVH VKRUW�D� LW LV XQVXUSULVLQJ WKDW KHU VKRUW�D V\VWHP LQ )LJXUH ����� ZKLOH QRW

SHUIHFW� LV PRUH FOHDUO\ D QDVDO VSOLW WKDQ 3KLODGHOSKLDQ�

����� +ROO\ '�

+ROO\ '� LV D ���\HDU�ROG FXUUHQWO\ D॔HQGLQJ .HQ\RQ FROOHJH� ZKR JUDGXDWHG IURP DQ HOLWH

ॠDNHU KLJK VFKRRO� +HU VKRUW�D V\VWHP� VKRZQ LQ )LJXUH ����� LV WKH PRVW FOHDUO\ VSOLW

QDVDO V\VWHP IRXQG LQ WKH ,+(/3 FRUSXV WR GDWH� DQG KHU YLHZV RQ WKH 3KLODGHOSKLD DFFHQW

DUH QR OHVV FOHDU�

,QWHUYLHZHU� 'R \RX WKLQN D 3KLODGHOSKLD DFFHQW LV VHHQ DV D SRVLWLYH RU QHJ�
DWLYH WKLQJ"

+ROO\� 1HJDWLYH�

��



,QWHUYLHZHU� +RZ GR \RX VHH LW" /LNH LI \RX KHDUG VRPHRQH ZLWK D UHDOO\
WKLFN DFFHQW� ZKDW ZRXOG \RX WKLQN"

+ROO\� ,W۟V DQ XJO\ DFFHQW� �ODXJKV!

,QWHUYLHZHU� 'R SHRSOH DW \RXU FDPSXV NQRZ ZKHUH \RX۟UH IURP" %DVHG RQ
WKH ZD\ \RX WDON� RU MXVW� WKH\ NQRZ�

+ROO\� ॡH\ NQRZ� EXW WKH\ DOVR QRWLFH GL੘HUHQFHV LQ WKH ZD\ , WDON�

۬

,QWHUYLHZHU� :KDW GR \RX WKLQN PDNHV D 3KLODGHOSKLD DFFHQW"

+ROO\ 'DZVRQ� ॡHUH۟V VRPHWKLQJ ZLWK WKH YRZHOV� ॡH\۟UH OLNH NLQG RI ਗ਼DW�

,QWHUYLHZHU� $OO YRZHOV RU MXVW VSHFLਖ਼F RQHV�

+ROO\� 0RVWO\ Vن$ , JXHVV�

0RVWO\ $۟V LQGHHG� 6LQFH +ROO\ KDV D QHJDWLYH SHUFHSWLRQ RI WKH ORFDO DFFHQW� FRPPHQWDU\

IURP KHU SHHUV DW FROOHJH OLNHO\ UHLQIRUFHV WKLV SHUFHSWLRQ� OHDGLQJ WR WKH SHUIHFW QDVDO

V\VWHP �3LOODL ����� VKRZQ LQ )LJXUH �����

:KLOH WKHVH WKUHH QDWLRQDO XQLYHUVLW\ VWXGHQWV DOO GLVSOD\ FOHDU QHJDWLYH D॔LWXGHV WR�

ZDUGV WKH 3KLODGHOSKLD GLDOHFW� H[SUHVVHG ERWK LQ ZKDW WKH\ VD\ DQG KRZ WKH\ VD\ LW� QRW

DOO \RXQJ 3KLODGHOSKLDQV IHHO WKH VDPH ZD\� ॡH IROORZLQJ WKUHH VWXGHQWV UHSUHVHQW WKH

RSSRVLWH HQG RI WKH VSHFWUXP�

����� -HUU\ 3�

���\HDU�ROG -HUU\ 3� JUHZ XS LQ )LVKWRZQ� D॔HQGHG DQ HOLWH PDJQHW KLJK VFKRRO� DQG ZHQW

RQ WR FROOHJH DW D UHJLRQDO VFKRRO� 7HPSOH 8QLYHUVLW\� :KLOH KH VHHPV TXLWH DZDUH RI KLV

3KLODGHOSKLD DFFHQWۚRWKHUV KDYH SRLQWHG LW RXW WR KLP� OLNH WKH WLPH KLV PDQDJHU QRWLFHG

KLV WHQVH VKRUW�D LQ &RPFDVWۚKH QRWHV WKDW KH LVQ۟W WU\LQJ WR FKDQJH LW� :KHQ DVNHG ZKDW

GLVWLQJXLVKHV WKH ORFDO DFFHQW� KH JLYHV WKH H[DPSOH RI U�YRFDOL]DWLRQ LQ &KDUOLH� +H DOVR

PLPLFV H[WUHPH SURQXQFLDWLRQV RI WRVV �RK�� ULJKW �D\��� ERDW� DQG KRPH �RZ�� PDNLQJ KLP

��



Traditional_System Nasal_System

HANNAH

ADDRESS

ADDRESS

ACADEMY

DAD'SEXACT

ASKED

ANSWERS
ANSWERS

HAPPENED

LAST

HANNAH

HANNAH

HANNAH

TRANSFERRED

BACK

PIANO

BRAT

ANGRY

DAD
ACADEMICBACKDAD

BRANDEIS

CAMPUS

HAPPY

UNDERSTANDING

PROGRAM

BLACK

BACK

HAPPY

LAST

LAST

EXACTLY

CLASSES

BLACK

CLASS

CLASS

CAMPUSBANGER
BANG

MAD

ANGRY

SAD

UNHAPPY

UNHAPPY

SAD

GLADGLAD

HAPPENEDHAPPY

BANG

CRASH

HANG

DANGLE

HANG
DANGLECANYON

MANSION

MANSION

HANDYMAN

HANDYMAN

HANDYMAN

STAMMER

HAPPENING

HALVE

BANG

ANGLE
HAND

DAD

HALF

MAD

MIAMI

HAM

PATH

CLASS

BANK

CASH

BAD

MAN
HAMMER

ASK

SAD
GLAD

PASS

SALMON

ACCENT

FLAT
WRAP

HANNAH

ADDRESS

ADDRESS

ACADEMY

DAD'S

VALLEY

VALLEY

EXACT

ASKED

ANSWERS
ANSWERS

HAPPENED

LAST

HANNAH

HANNAH

HANNAH

ALEXTRANSFERRED

BACK

CHANNEL

BASKETBALL

PIANO

FAMILY
FAMILY

FAMILY

BRAT

ANGRY
FAMILY

DAD
ACADEMIC

GAS

BACKDAD

FAMILY'S

BRANDEIS

CAMPUS

HAPPY

UNDERSTANDING

PROGRAM

BLACK

BACK

HAPPY

LAST

LAST

EXACTLY

PASSIVEPASSIVE

CLASSES

BLACK

CLASS

CLASS

CAMPUSBANGER
BANG

MAD

ANGRY

SAD

UNHAPPY

UNHAPPY

SAD

GLADGLAD

HAPPENEDHAPPY

BANG

CRASH

HANG

DANGLE

HANG
DANGLE

VALLEY

VALLEY

CANYON

PALACE

MANSION

PALACE

MANSION

PAL

JANITOR

HANDYMAN

JANITOR

HANDYMAN

HANDYMANPLANETRAN

FASTER

SWAM

STAMMER

DAMAGE

HAPPENING

MARRY

PACIFY

CAN

HALVEGAS

BANG

VALLEY

ANGLE

CLASSIFY

HAND

PERSONALITY

DAD

MANAGE

HALF

MAD

MIAMI

ALAS

HAM

PATH

CLASS

BANK

CLASSIC

CASH

SPANISH

PAL

BAD

MAN

MATH

HAMMER
PLANET

ASK
ALICE

SAD

CAN

ASPIRIN

GLAD

PASS

SALMON

MARRY

ACCENT

FLAT
WRAP

400

600

800

1000

1200

10001500200025003000 10001500200025003000
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a

a
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ae

Holly D (19, w, Germantown Friends)
Phila V = 0.02      Nasal V = 0.76

)LJXUH ����� 6KRUW�D V\VWHP RI +ROO\ '�� ZLWK 3LOODL VFRUHV�

Traditional_System Nasal_System

GRADUATED

MASTERMAN

MASTERMAN

LABORATORY

BROADCAST

BROADCAST

CATS

AFTERNOON

DAD

PACKED LACK

ITALIAN

GRANDMA

LAND

GRANDMA
AVERAGE

BACK

CATHOLIC

GRANDMAS

DAD'S

HASN'TPACKAGINGCABIN
CABIN

JAPAN

CLASS

DAD'S
CAMPUS

ZACH

ZACH

HANNAH

HAVEN'T

ZACH

ZACH

BACKGROUND

CATS
CATBACK

GRANDMA

MASTERMAN

ZACH

BACK
BACK

SPAZZING

BACK

ASKING

STABSTAB

STAB

STABBEDLAST

LAST
ZACH

ASKING

LAUGHING

LAUGHING

LAB
BAGS

SNACKS

LAB

HANNAH

ZACH
BACKGROUND

HANNAH'S

BAD

CLASS

PASSIVE

CLASS

ASKED

AFTER

CLASS

AFTER

CLASS

CLASS

CLASS

AFTERWARDS

CLASS

AFTER

MASTERMAN

HAPPY

MATH

TANKING

TANKING
DAMN

ACCENT

THANK

ADD

GLAD

MATH

CLASS

MAGAZINE

ASKED

CLASS

ALBUM
STANDARD

PLAN
PACKAGERATHER

LAST

CATCH

TAG

PASS

MASTERMAN

CLAN

FAMILY

CLASS

HALF

CLASS

CAN'T

CAN'T

MAD

ANGRY

MAD

MAD

MAD

MADMAD

ANGRY

ANGRY

MAD
SAD

UNHAPPY

UNHAPPY

SAD

UNHAPPY

HAPPY

GLAD

GLAD

GLAD

GLAD

GLAD

ASKING

HAPPY

ANSWER

GLAD

GLAD

HAPPY

GLAD

HAPPY

GLAD

HANG
DANGLEDANGLE

HANG

HANG

DANGLE
DANGLING

BRANCH
DANGLE

CATCH

STRANGLE
BLACKSSTRANGLE

FACT

VALLEY

CANYON

MAN

VALLEY

VALLEY'S

CANYON

CANYON

GRAND
CANYON

VALLEY

PALACE

MANSION

MANSION

CAN

PALACE

MANSION
MANSION

PAL

PAL

PAL

PAL

JANITOR

HANDYMAN

HANDYMAN

HANDYMAN

JANITOR

HANDYMANHANDYMANVAN

PLANET

ASTEROIDPLANET
PLANET'S

ASTEROIDS

CRASH

PLANETS

RAN
RAN

FASTER

RANRAN
SWAM

PAST

SWAM
SWAM

SWAM

STAMMER
STAMMERS

DAMAGE
DAMAGE

DAMAGE

EXAMPLE LAST

HAPPENEDACTIONS

AUNT

AUNT

AUNT

AUNTAUNT

AUNT

AUNT

SLANG

ACCENTS

PACIFY

CAN

HALVE
GAS

BANG

VALLEY

ANGLE

CLASSIFY

HAND
DAD

ATHLETE

MANAGE

MAD

MIAMI

ALAS

HAM

PATH

CLASS

BANK

CLASSIC

CASH
SPANISHPAL

BAD

ASTERISK

MAN

MATH
HAMMER

PLANET

ASK

ALICE

SAD

CAN
ASPIRIN

GLAD

PASS SALMON

*SALMON
*SALMON
SALMON

CAN'T

HAVEN'T

MATH

CLASS

ACCENT

ACCENT

THANK

CLASS

CAMERA

COMCAST

AFTER

COMCAST

COMCAST

CAST

COMCAST

COMCAST

ACCENT

BATTLE

SPACKLE

BACK

ALBUM

GANG

GRADUATES

GRADUATES

LANGUAGE
SPACKLE

HANDS

ALBUM

BACK

LANGUAGETHANK

GRADUATED

MASTERMAN

MASTERMAN

LABORATORY

BROADCAST

BROADCAST

CATS

AFTERNOON

DAD

PACKED LACK

ITALIAN

GRANDMA

LAND

GRANDMA
AVERAGE

BACK

CATHOLIC

GRANDMAS

DAD'S

HASN'TPACKAGINGCABIN
CABINDAD'S

CAMPUS

ZACH

ZACH

HANNAH

HAVEN'T

ZACH

ZACH

BACKGROUND

CATS
CATBACK

GRANDMA

MASTERMAN

ZACH

BACK
BACK

SPAZZING

BACK

ASKING

STABSTAB

STAB

STABBED

ZACH

ASKING

LAUGHING

LAUGHING

LAB
BAGS

SNACKS

LAB

HANNAH

ZACH
BACKGROUND

HANNAH'SPASSIVE

ASKED

AFTER

AFTERAFTERWARDSAFTER

MASTERMAN

HAPPY

TANKING

TANKING

ACCENT

THANK

ADD
MAGAZINE

ASKED

ALBUM
STANDARD

PACKAGERATHERCATCH

TAG

MASTERMAN

FAMILY

CAN'T

CAN'T

ANGRY

ANGRY

ANGRY

SAD

UNHAPPY

UNHAPPY

SAD

UNHAPPY

HAPPY

ASKING

HAPPY

ANSWER

HAPPY

HAPPY
HANG
DANGLEDANGLE

HANG

HANG

DANGLE
DANGLING

BRANCH
DANGLE

CATCH

STRANGLE
BLACKSSTRANGLE

FACT

VALLEY

CANYON

VALLEY

VALLEY'S

CANYON

CANYON

GRAND
CANYON

VALLEY

PALACE

MANSION

MANSION

PALACE

MANSION
MANSION

PAL

PAL

PAL

PAL

JANITOR

HANDYMANJANITOR

HANDYMAN

PLANET

ASTEROIDPLANET
PLANET'S

ASTEROIDS

CRASH

PLANETS

RAN
RAN

FASTER

RANRAN
SWAM

PAST

SWAM
SWAM

SWAM

STAMMER
STAMMERS

DAMAGE
DAMAGE

DAMAGE

EXAMPLE

HAPPENEDACTIONS

AUNT

AUNT

AUNT

AUNTAUNT

AUNT

AUNT

SLANG

ACCENTS

PACIFY

HALVE

BANG

VALLEY

ANGLE

CLASSIFY

HAND
DAD

ATHLETE

MANAGE

MIAMI

BANK

CLASSIC

CASH
SPANISHPAL

ASTERISK
HAMMER

PLANET

ASK

ALICE

SAD

ASPIRIN
SALMON

*SALMON
*SALMON
SALMON

CAN'T

HAVEN'TACCENT

ACCENT

THANK

CAMERA

COMCAST

AFTER

COMCAST

COMCAST

CAST

COMCAST

COMCAST

ACCENT

BATTLE

SPACKLE

BACK

ALBUM

GANG

GRADUATES

GRADUATES

LANGUAGE
SPACKLE

HANDS

ALBUM

BACK

LANGUAGETHANK

400
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1200

10001500200025003000 10001500200025003000
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a

a
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ae

Jerry P (22, w, Masterman)
Phila V = 0.2      Nasal V = 0.1

)LJXUH ����� 6KRUW�D V\VWHP RI -HUU\ 3�� ZLWK 3LOODL VFRUHV�

��



SHUKDSV WKH PRVW OLQJXLVWLFDOO\�DZDUH LQGLYLGXDO LQWHUYLHZHG WR GDWH�

-HUU\� >WKH SHRSOH KH ZRUNV ZLWK VDLG@ ۢ\RX WRWDOO\ KDYH D 3KLOO\ DFFHQW�ۣ DQG
,۟P OLNH ۢ<RX NQRZ ZKDW" ,W۟Vۚ<HV , GR� ,۟P QRW DVKDPHG RI LW�ۣ

7UXH WR KLV ZRUG� -HUU\ KDVQ۟W WULHG WR FKDQJH KLV DFFHQWۚKLV VKRUW�D V\VWHP� ZKLOH

KHDYLO\ RYHUODSSLQJ� LV VWLOO FOHDUO\ PRUH 3KLODGHOSKLD WKDQ QDVDO�

����� -DNH 6�

Traditional_System Nasal_System

DAD

DAD'S

DAD
PARIS

ACTUALLY

ACTUALLY

RELAXED

ACTUALLY

BACK
SAT

MAX

GABBY

HALF
HALF

CLASS

MAN
BAD

TRAVEL
MAN

UNDERSTANDS

ATHLETIC

FAN

ASKED

DANCE

ATHLETIC

SCRATCH

FAST

AFTER

BACK
FAN

MAX

MAX

FAB

CLASS

HANGCAN'T DAD'S

ASK EXACTLY

ASK

ACTUALLY
FACT

PROGRAM

TRAVELLED

BANKING

BACK

BACK

AFTER

FAN

CATCHER

CHAPTER
HALF

HALF

AFTER

CLASS
CLASS

NATIONAL

TAXES

TAX

TAXES
TAXING

TAX

TAX
SEATTLE

MAD

MAGMAD

MAD

DAMN

MAD

ANGER

EXAMPLES

ANGER
SAD

BANG'S CRASH

HANG

HANGING

DANGLE

HANGING

BACK
CANDY

ACTUALLY

GLAD'S

GLAD

MANSIONS

ACTUALLY

SATURN

BANG

STAMMER

GRAMMATICALLY

PAST

AUNTAUNT

AUNT

EXAGGERATED

ACCENT HALF

DAD

HALVE

BANG

HAND

DAD

ATHLETE

HALF

MAD
MIAMI

HAND

PATH

CLASS

BANK

CASH

BAD

MAN

HAMMER

ASK
SAD

GLAD

PASS

SALMON

BANGACCENT

MASTERMAN

DAD

DAD'S

DAD

SPANISHPARIS
ACTUALLY

ACTUALLY

MALCOLMMASTERMAN

MASTERMAN

RELAXED

ACTUALLY

BACK
SAT

MAX

GABBY

HISPANIC
HALF

HISPANIC

HALF

CLASS

MAN
BAD

TRAVEL

MASTERMAN
MAN

UNDERSTANDS

ATHLETIC

FAN

ASKED

DANCE

ATHLETIC

BASKETBALL

SCRATCH

RAN

FAST

AFTER

BACK
FAN

MAX

MAX

FAB

CLASS

HANGCAN'T DAD'S

ASK EXACTLY

ASK

ACTUALLY
FACT

PROGRAM

TRAVELLED

BANKING

BACK

BACK

AFTER

FAN

CATCHER

CHAPTER
HALF

HALF

BALANCE

AFTER

CLASS
CLASS

NATIONAL

TAXES

VALUES

TAX

TAXES
TAXING

TAX

TAX
SEATTLE

MAD

MAGMAD

MAD

DAMN

MAD

ANGER

EXAMPLES

ANGER
SAD

BANG'S CRASH

HANG

HANGING

DANGLE

HANGING

BACK
CANDY

ACTUALLY

GLAD'S

GLAD

PALACE

MANSIONS

PALACE
PAL'S

SARCASTIC

PAL'S
PALSARCASTIC

JANITOR

ACTUALLY

SATURN

ASTEROID

BANGFASTER

STAMMER

DAMAGE
MASSIVE

GRAMMATICALLY

PAST

AUNTAUNT

AUNT

EXAGGERATED

ACCENT HALF

DAD

PACIFY

CAN

HALVE
GAS

BANGVALLEY

HAND
PERSONALITYDAD

ATHLETE

MANAGE

HALF

MAD
MIAMI ALAS

HAND

PATH

CLASS

BANK

CASH

SPANISH

PAL

BAD

MAN

MATH

HAMMER

ASK

ALICE

SADCAN

ASPIRIN
GLAD

PASS

SALMON

BANG

MARRY
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)LJXUH ����� 6KRUW�D V\VWHP RI -DNH 6�� ZLWK 3LOODL VFRUHV�

-DNH 6� PHDQZKLOH D॔HQGHG WKH VDPH PDJQHW VFKRRO DV -HUU\ 3�� EXW FRQWLQXHG RQ

WR WKH 8QLYHUVLW\ RI 3HQQV\OYDQLD� 8QOLNH -HUU\� KH VKRZV QR SDUWLFXODU DZDUHQHVV RI

WKH SKRQHWLF IHDWXUHV RI WKH ORFDO GLDOHFW� :KHQ DVNHG� KH RQO\ JLYHV H[DPSOHV RI ORFDO

OH[LFDO LWHPVۚZDWHU� MLPPLHV� KRDJLHVۚZKLFK KH VD\V SHRSOH MRNH DERXW EXW QRW UHDOO\ LQ D

QHJDWLYH ZD\� +H۟V QHYHU WULHG WR FKDQJH DQ\WKLQJ DERXW KLV DFFHQW� DQG GRHVQ۟W H[SUHVV

��



DQ\ VWURQJ D॔LWXGHV DERXW LW DW DOO� +LV VKRUW�D V\VWHP LV HTXDOO\ XQ�RSLQLRQDWHG� VKRZLQJ

D FRPSOHWHO\ RYHUODSSLQJ GLVWULEXWLRQ ZKLFK LV QHLWKHU D 3KLODGHOSKLD QRU D QDVDO VSOLW�

����� .DWULQD &�

)LQDOO\� DW WKH H[WUHPH HQG RI SRVLWLYLW\ LV .DWULQD &�� ZKR D॔HQGHG D &DWKROLF KLJK VFKRRO

DQG LV FXUUHQWO\ D VWXGHQW DW /D 6DOOH 8QLYHUVLW\� D ORFDO VFKRRO�

,QWHUYLHZHU� ॡH ODVW FRXSOH WKLQJV� 6R KDV DQ\RQHۚ\RX VDLG EHIRUH WKDW SHR�
SOH OLNH ZKR GRQ۟W NQRZ \RXۚGR WKH\ SLFN XS WKDW \RX۟UH IURP 3KLODGHOSKLD"
'RۚZKDW GR WKH\ QRWLFH" , NQRZ \RX PHQWLRQHG D OL॔OH ELW EHIRUH�

.DWULQD� ॡRVH OL॔OH WKLQJV WKH\۟OO SLFN XS DQG EH OLNH ۢZKDW"ۣ /LNH MXVW WKH
ZD\ ZH VD\ GL੘HUHQW ZRUGV , WKLQN LV LV VRPHWKLQJ WKH\ SLFN XS RQ�

,QWHUYLHZHU� 6R IURP WKHLU SRLQW RI YLHZ� GR \RX WKLQN WKH\ YLHZ \RXU DFFHQW
DV OLNH D SOXV RU D PLQXV"

.DWULQD� 7R EH KRQHVW� , WKLQN WKH 3KLODGHOSKLD DFFHQW LV VHHQ DV OLNH VRPH�
WKLQJ WKDW۟V QRW HORTXHQW DQG QRW۬, GRQ۟W NQRZ� ,W۟V YLHZHG DV OLNH D QHJDWLYH�

,QWHUYLHZHU� 6R ZKDW DERXW� OLNH� IURP \RXU RZQ SRLQW RI YLHZ� 'R \RX YLHZ
\RXU DFFHQW DV D SOXV RU D PLQXV"

.DWULQD� , ORYH P\ DFFHQW� , WKLQN LW۟V D SOXV� ,۟P YHU\ OLNHۚ, WKLQN LW۟V FRRO�
,۟P OLNH� , KDYH DQ DFFHQW� OLNH WKDW۟V DZHVRPH�

,QWHUYLHZHU� $QG \RX VDLG /D 6DOOH۟V PRVWO\ 3KLOO\� VR OLNHZKHQ \RXPHHW SHR�
SOH RQ FDPSXV XP WKDW GRQ۟W� OLNH GR WKH\ OLNH۬GR WKH\ NQRZ ZKHUH \RX۟UH
IURP" 2U OLNH GR WKH\ SLFN XSۚWKH\ GRQ۟W XVXDOO\ SLFN XS RQ DFFHQWV ۟FDXVH
LW۟V LQۚ

.DWULQD� 8P� <HDK� , PHDQ� XQOHVV WKH\۟UH IURP OLNH IDUWKHU DZD\�

,QWHUYLHZHU� $QG VR XP� LV WKHUH DQ\ SDUW RI \RXU DFFHQW WKDW \RX۟YH HYHU
WULHG WR FKDQJH"

.DWULQD� 1R� , ZRXOGQ۟W ZDQW WR FKDQJH LW� , ORYH LW� �ODXJKV!

,Q VSLWH RI WKH DZDUHQHVV WKDW RWKHU SHRSOH YLHZ WKH 3KLODGHOSKLD DFFHQW QHJDWLYHO\�

.DWULQD ORYHV KHU DFFHQW� DQG KDV WKH WUDGLWLRQDO VSOLW VKRUW�D V\VWHP WR SURYH LW �)LJXUH ����

��



VKRZV D 3LOODL RI ���� IRU WKH WUDGLWLRQDO V\VWHP� YHUVXV ���� IRU WKH QDVDO V\VWHP��
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Katrina C (20, w, Little Flower)
Phila V = 0.31      Nasal V = 0.04

)LJXUH ����� 6KRUW�D V\VWHP RI .DWULQD &�� ZLWK 3LOODL VFRUHV�

ॡHVH WKUHH VWXGHQWV VWDQG LQ FRQWUDVW WR WKH ਖ਼UVW WKUHH SUHVHQWHG� DQG LQGLFDWH WKDW

DZDUHQHVV GRHV QRW QHFHVVLWDWH UHWUHDW IURP WKH ORFDO GLDOHFW� :KLOH HYLGHQFH IURP VL[

VWXGHQWV GRHV QRW FRQVWLWXWH D FRPSOHWH DUJXPHQW� , WKLQN WKDW WKH QXDQFHG UHODWLRQVKLS

EHWZHHQ VSHDNHU D॔LWXGHV DQG WKHLU XVH RI VWHUHRW\SHG ORFDO IHDWXUHV EHDUV IXUWKHU LQYHV�

WLJDWLRQ� DQG PD\ SURYLGH DQ H[SODQDWLRQ IRU ZK\ PRVW QDWLRQDO XQLYHUVLW\ VWXGHQWV VKRZ

D VWURQJ UHWUHDW IURP QHJDWLYHO\�HYDOXDWHG ORFDO IHDWXUHV� EXW D IHZ GR QRW�

��� 6XPPDU\

ॡH UHVXOWV SUHVHQWHG LQ WKLV FKDSWHU GHPRQVWUDWH WKDW WKH FKDQJHV LQ WKH 3KLODGHOSKLD

YRZHO V\VWHP RYHU WKH FRXUVH RI WKH SDVW FHQWXU\ DUH UHਗ਼HFWLYH RI D FRPSOH[ VHW RI LQWHU�

��



DFWLRQV EHWZHHQ ERWK VRFLDO DQG OLQJXLVWLF IDFWRUV� 0RVW RI WKH YRZHO YDULDEOHV VWXGLHG

VKRZHG VRPH H੘HFW RI HGXFDWLRQ� DV PHDVXUHG E\ WKH IRXU�OHYHO LQGH[� DQG PDQ\ ZHUH

EHVW GHVFULEHG E\ DQ LQWHUDFWLRQ RI HGXFDWLRQ ZLWK RQH RU PRUH RWKHU YDULDEOHV�

ॡH YDULDEOHV �¨K�� �DZ�� DQG �RZ� GLVSOD\HG WKH PRVW FRPSOH[ LQWHUDFWLRQV� DOO VKRZHG

D VLJQLਖ਼FDQW LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG GDWH RI ELUWK� ZLWK KLJK VFKRRO DQG ORFDO

FROOHJH VSHDNHUV FRQWLQXLQJ WR LQFUHPHQW WKH UDLVLQJ�IURQWLQJ RI WKH YRZHO RYHU WLPHZKLOH

RWKHU FROOHJH�HGXFDWHG VSHDNHUV EHJDQ WR PRYH LQ WKH RSSRVLWH GLUHFWLRQ� ॡH\ DOVR GLV�

SOD\ DQ LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG VH[� LQ WKH FDVH RI �¨K�� UHJLRQDO DQG QDWLRQDO

FROOHJH ZRPHQ OHG WKH FKDQJH DZD\ IURP WKH WUDGLWLRQDO VSOLW V\VWHP� ZKLOH KLJK VFKRRO

DQG ORFDO FROOHJH ZRPHQ OHG WKH UDLVLQJ RI WKH WUDGLWLRQDO �¨K� FODVV� LQ WKH FDVH RI �DZ�

DQG �RZ�� KLJK VFKRRO DQG ORFDO ZRPHQ OHG WKH WUDGLWLRQDO WUDMHFWRU\� DQG WKHUH ZHUH QR

DSSDUHQW VH[ GL੘HUHQFHV DPRQJ WKH UHJLRQDO DQG QDWLRQDO FROOHJH VSHDNHUV� )LQDOO\� ERWK

YRZHOV DUH D੘HFWHG E\ WKH SUHVHQFH RI D IROORZLQJ QDVDO� DQG WKH H੘HFW GL੘HUV E\ HGXFD�

WLRQ JURXS� )RU �¨K� WKLV H੘HFW IROORZV QDWXUDOO\ IURP /DERY HW DO�۟ V ������ ਖ਼QGLQJ WKDW

QDWLRQDO FROOHJH VWXGHQWV DUH DGRSWLQJ WKH QDVDO VKRUW�D V\VWHP� LW LV OHVV FOHDU KRZ WR

LQWHUSUHW WKLV H੘HFW IRU �DZ��

(GXFDWLRQZDV DOVR D VLJQLਖ਼FDQW SUHGLFWRU LQ WKH ORZHULQJ RI �RK�� $OO HGXFDWLRQ JURXSV

KDYH EHJXQ WR ORZHU WKLV YRZHO WR VRPH H[WHQW� EXW UHJLRQDO DQG QDWLRQDO VSHDNHUV DUH

FOHDUO\ OHDGLQJ WKLV UHYHUVDO� )RU WKH IURQWLQJ RI �7XZ�� D VLJQLਖ਼FDQW H੘HFW RI HGXFDWLRQ

VKRZHG WKDW UHJLRQDO DQG QDWLRQDO VSHDNHUV KDYH PRUH IURQWHG UHDOL]DWLRQV RI WKLV YRZHO�

(GXFDWLRQ GLG QRW SURYH WR EH D VLJQLਖ਼FDQW IDFWRU LQ WKH UDLVLQJ RI �D\��� �H\&�� RU

FKDQJHV LQ �.XZ�� ॡH DSSDUHQW UHYHUVDO RI �.XZ� UHSRUWHG E\ /DERY HW DO� ���� ZDV

VKRZQ WR EH ODUJHO\ WKH UHVXOW RI PRUH VXEWOH FKDQJHV LQ WKH SKRQHWLF H੘HFWV RI ODWHUDO

YHUVXV QRQ�ODWHUDO HQYLURQPHQWV� ॡLV VWXG\ DOVR IROORZHG XS RQ WKH FKDQJLQJ UROH RI VH[

LQ �D\�� UDLVLQJ� FRQਖ਼UPLQJ SUHYLRXV ਖ਼QGLQJV E\ /DERY DQG &RQQ� DQG VXJJHVWLQJ WKDW

&RQQ۟V ਖ਼QGLQJV ZHUH LQGLFDWLYH RI DQ RQJRLQJ UHYHUVDO LQ WKH SD॔HUQۚPHQ RQ DYHUDJH

��



QRZ KDYH D ORZHU �D\�� UHDOL]DWLRQ WKDQ ZRPHQ� WKH UHYHUVH RI WKH SD॔HUQ IRXQG LQ WKH

����V�

)LQDOO\� WKLV DQDO\VLV KDV XQFRYHUHG RQH SUHYLRXVO\�XQQRWLFHG FKDQJH LQ SURJUHVV� WKH

UDLVLQJ RI �H\)� E\ QDWLRQDO FROOHJH VSHDNHUV� :KLOH SUHYLRXV DQDO\VHV RI WKLV YDULDEOH KDYH

IRXQG LW WR EH VWDEOH� RU RQO\ VOLJKWO\ UDLVLQJ� )LJXUH ���� VKRZHG WKDW QDWLRQDO FROOHJH

VSHDNHUV DV D JURXS DUH UDLVLQJ WKLV YRZHO� ZKLOH RWKHU VSHDNHUV KDYH UHPDLQHG VWDEOH�

%HWZHHQ WKH IRUPDO SHUFHSWLRQ VWXGLHV DQG WKH DQHFGRWDO D॔LWXGH GDWD GLVFXVVHG DERYH�

LW LV FOHDU WKDW FHUWDLQ IHDWXUHV RI WKH 3KLODGHOSKLD GLDOHFW DUH DVVRFLDWHG ZLWK YHU\ VWURQJ

QHJDWLYH VWHUHRW\SHV� ॡH /&9 VWXGLHV VKRZHG XV WKDW WKH 3KLODGHOSKLDQ SURQXQFLDWLRQ RI

�¨K�� �DZ�� �RZ�� DQG �D\�� DUH YLHZHG QHJDWLYHO\� &RQQ۟V ZRUN VXSSRUWV WKLV ਖ਼QGLQJ IRU

�D\��� ZKLOH 6QHOOHU۟V VXSSRUWV WKLV IRU �¨K�� )XUWKHUPRUH� WKH D॔LWXGHV H[SUHVVHG LQ WKH

,+(/3 LQWHUYLHZV UHYHDO WKDW 3KLODGHOSKLDQV DUH YHU\ DZDUH RI WKH QHJDWLYH YLHZV RI WKHLU

GLDOHFW� VSHFLਖ਼FDOO\ FDOOLQJ RXW WKH �¨K�� �RK�� �RZ�� DQG �D\�� YRZHOV� ,W FDQQRW EH PHUH

FRLQFLGHQFH WKDW WKHVH DUH DOVR WKH VDPH IHDWXUHV ZKLFK VWXGHQWV D॔HQGLQJ UHJLRQDO DQG

QDWLRQDO XQLYHUVLWLHV KDYH EHJXQ WR DYRLG� HYHQ ZKLOH WKH\ VWLOO SURGXFH FRPSOHWHO\ ORFDO

SURQXQFLDWLRQV IRU �H\� DQG �XZ��

��



&KDSWHU �

5DOHLJK

:KLOH WKH 3KLODGHOSKLD &RUSXV KDV EHHQ D IUXLWIXO WHVWLQJ JURXQG IRU WKH GHYHORSPHQW RI

WKLV QHZ HGXFDWLRQ FODVVLਖ਼FDWLRQ VFKHPD� LW R੘HUV OLPLWHG URRP WR H[SORUH WKH H੘HFW RI

HGXFDWLRQ RQ WKH VWUXFWXUH RI WKH YRZHO V\VWHP DV D ZKROH� :LWK WKH H[FHSWLRQV RI WKH

UHRUJDQL]DWLRQ RI WKH VKRUW�D V\VWHP DQG WKH SRWHQWLDO IRU IXWXUH ORZ�EDFN PHUJHU� WKH

YRZHOV LQ UHWUHDW LQ 3KLODGHOSKLD IRUP UHODWLYHO\ LVRODWHG FKDQJHV LQ WKH VXUIDFH SKRQHW�

LFV� ZLWK QR DSSDUHQW FRQVHTXHQFHV SUHVHQWO\ IRU WKH ODUJHU VWUXFWXUH RI WKH ORFDO YRZHO

V\VWHP� ,Q VRPH FDVHV� LW LV QRW HYHQ FOHDU WKDW WKH HQWLUH VSHHFK FRPPXQLW\ LV SDUWLFL�

SDWLQJ LQ WKH UHWUHDW VR PXFK DV D KLJKO\ HGXFDWHG VXEVHW LV SDUWLQJ ZD\V ZLWK WKH ORFDO

GLDOHFW� ॡHUHIRUH D GL੘HUHQW VRXUFH RI GDWD PXVW EH IRXQG LQ RUGHU WR IXOO\ LQYHVWLJDWH WKH

TXHVWLRQ RI HGXFDWLRQ۟V LQWHUDFWLRQ ZLWK OLQJXLVWLF HPEHGGLQJ� ॡH 6RXWKHUQ GLDOHFW LV D

JRRG FDQGLGDWH VLQFH LWV GHਖ਼QLQJ IHDWXUH LV D FKDLQ VKL॑� QHFHVVDULO\ D VHULHV RI LQWHUFRQ�

QHFWHG FKDQJHV LQ WKH VWUXFWXUH RI WKH YRZHO V\VWHP� ,W LV DOVR DQ H[FHOOHQW WHVWLQJ JURXQG

IRU TXHVWLRQV RI VRFLDO HPEHGGLQJ� VLQFH 6RXWKHUQ GLDOHFW IHDWXUHV DUH NQRZQ WR SURYRNH

VWURQJ VRFLDO HYDOXDWLRQ� ॡH VHFRQG FRPSRQHQW RI WKLV GLVVHUWDWLRQ� WKHQ� LV D VWXG\ RI

5DOHLJK� 1& ZKLFK LQYHVWLJDWHV WKH LQWHUDFWLRQ EHWZHHQ KLJKHU HGXFDWLRQ DQG WKH UHYHUVDO

RI WKH 6RXWKHUQ 9RZHO 6KL॑ �696��

��



��� H࠮ 6RXWKHUQ 'LDOHFW

/LQJXLVWLFDOO\� 5DOHLJK LV SDUW RI WKH 6RXWKHUQ GLDOHFW UHJLRQ� KLVWRULFDOO\ SDUWLFLSDWLQJ LQ

WKH 6RXWKHUQ 9RZHO 6KL॑ �696� DQG RWKHU DVVRFLDWHG FKDQJHV� ॡH GLVWLQFWLYH VHULHV RI

FKDQJHV LQ WKH IURQW YRZHO V\VWHP� GLDJUDPPHG LQ )LJXUH ���� LV WKRXJKW WR EH WULJJHUHG

E\ WKH PRQRSKWKRQJL]DWLRQ RI �D\�� D FKDQJH ZKLFK OHDYHV D JDS LQ WKH V\VWHP RI ORQJ

XSJOLGLQJ YRZHOV WR EH VXEVHTXHQWO\ ਖ਼OOHG E\ WKH ORZHULQJ RI �H\�� DQG VR RQ LQ D PRUH RU

OHVV SXOO�FKDLQ IDVKLRQ� ॡLV VKL॑ KDV EHHQ IRXQG LQ LWV FRPSOHWH IRUP RQO\ LQ DQ LQQHU

FRUH RI WKH 6RXWK� FDOOHG WKH ,QODQG 6RXWK LQ WKH $WODV RI 1RUWK $PHULFDQ (QJOLVK �$1$(�

/DERY HW DO� ������ 2QH RI WKH ਖ਼UVW VWXGLHV WR ਖ਼QG WKLV FRPSOHWH VKL॑ZDV &UDZIRUG )HDJLQ۟V

������ ����� ZRUN LQ $QQLVWRQ� $ODEDPD� ZKHUH VKH IRXQG WKDW ZRPHQ DQG WKH ZRUNLQJ

FODVV ZHUH OHDGLQJ WKH FKDQJH�

)LJXUH ���� ॡH 6RXWKHUQ 9RZHO 6KL॑ �/DERY HW DO� ����������

,Q WKH SUHYLRXV FKDSWHU� ZH VDZ WKDW PDQ\ RI WKH YRZHOV ZKLFK VKRZHG VWUDWLਖ਼FDWLRQ

E\ HGXFDWLRQ KDG D FOHDU QHJDWLYH HYDOXDWLRQ ZLWKLQ WKH ORFDO FRPPXQLW\� $ VWXG\ RI

5DOHLJK SURYLGHV DQ LQWHUHVWLQJ FRPSOHPHQW WR WKH 3KLODGHOSKLD VWXG\� LQ WKDW WKHUH LV

QDWLRQDO�OHYHO DZDUHQHVV RI WKH 6RXWKHUQ GLDOHFW DV D ZKROH LQ D ZD\ WKDW LV QRW SUHVHQW

��



IRU WKH 3KLODGHOSKLD GLDOHFW� ,W LV ZLGHO\ UHFRJQL]HG WKDW 6RXWKHUQ�DFFHQWHG VSHHFK LV VWLJ�

PDWL]HG� DQG HDVLO\ WKH PRVW UHFRJQL]DEOH IHDWXUH RI 6RXWKHUQ VSHHFK LV WKH �D\� PRQRSK�

WKRQJ DW WKH KHDUW RI WKH 6RXWKHUQ 6KL॑� , KDYH REVHUYHG WKH VDOLHQFH RI WKLV IHDWXUH ਖ਼UVW�

KDQG GXULQJ SDVW ਖ਼HOGZRUN LQ $WODQWD� *$ �3ULFKDUG ������ DQG WKH FXUUHQW UHFHLYHG ZLV�

GRP LQ VRFLROLQJXLVWLFV DJUHHV� )RU LQVWDQFH� )ULGODQG ���������� VWDWHV WKDW ۢ�D\� PRQRSK�

WKRQJL]DWLRQ LV VRPHZKDW RI D VKLEEROHWK LQ 6RXWKHUQ 6SHHFK� DV LWV XVH LV VXEMHFW WR RYHUW

FRPPHQWDU\ XQOLNH RWKHU DVSHFWV RI WKH YRZHO VKL॑V GHVFULEHG DERYH �ۣ ZKLOH 3OLFKWD DQG

3UHVWRQ ���������� DVVHUW WKDW ۢWKHUH LV QR GRXEW WKDW �D\� PRQRSKWKRQJL]DWLRQ LV RQH RI

WKH SULQFLSDO FDULFDWXUHV RI 86 VSHHFK�ۣ

5HVHDUFK LQ SKRQHWLF SHUFHSWLRQ VXJJHVWV WKDW EH\RQG WKH LFRQLF �D\� PRQRSKWKRQJ�

LW LV WKH IURQW YRZHOV JHQHUDOO\ WKDW DUH PRVW UHFRJQL]DEO\ 6RXWKHUQ �H�J�� +HDWRQ ������

)RU H[DPSOH� )ULGODQG HW DO� ������ FRQGXFWHG D VWXG\ LQ ZKLFK SDUWLFLSDQWV IURP 0HP�

SKLV� 71 ZHUH SUHVHQWHG ZLWK SDLUV RI WRNHQV� RQH UHV\QWKHVL]HG WR VRXQG PRUH 6RXWKHUQ

DQG WKH RWKHU PRUH 1RUWKHUQ� DQG ZHUH DVNHG WR SLFN RXW ZKLFK ZDV WKH 6RXWKHUQ WR�

NHQ� 3DUWLFLSDQWV SLFNHG WKH FRUUHFW �H\� WRNHQ RQ DYHUDJH ��� RI WKH WLPH� E\ IDU WKH

PRVW DFFXUDWHO\�LGHQWLਖ਼HG YRZHO� )ULGODQG HW DO� H[SODLQ WKHLU UHVXOWV LQ UHODWLRQ WR WKH

VSHFLਖ਼F OLQJXLVWLF FKDUDFWHULVWLFV RI 0HPSKLV� IRU H[DPSOH� ZKLOH �L\� DQG �L� UHYHUVDO LV

DOVR PDUNHGO\ 6RXWKHUQ� WKLV VWDJH RI WKH VKL॑ LV QRW IRXQG LQ 0HPSKLV� DQG VR KDV OHVV

ORFDO VDOLHQFH WKDQ �H\� DQG �H� UHYHUVDO WR 0HPSKLDQV LGHQWLI\LQJ 6RXWKHUQ VSHHFK�

)ULGODQG HW DO� H[WHQG WKLV ZRUN LQ WKHLU ���� SDSHU WR H[DPLQH WKH VRFLDO VLJQLਖ਼FDQFH

RI WKHVH SHUFHSWXDOO\ VDOLHQW YRZHOV� ॡH\ IRXQG WKDW SDUWLFLSDQWV ZKR ZHUH SUHVHQWHG

ZLWK D PL[ RI UHV\QWKHVL]HG VWLPXOL UHFRJQL]HG WKH �H\� DQG �RZ� WRNHQV DV 6RXWKHUQ ZLWK

WKH KLJKHVW GHJUHH RI DFFXUDF\� ॡHVH WZR YRZHOV ZHUH DOVR UDWHG VLJQLਖ਼FDQWO\ ORZHU RQ

FRPSHWHQFH �HGXFDWLRQ� DQG VROLGDULW\ �SOHDVDQWQHVV� VFDOHV WKDQ WKH RWKHU YRZHOV VWXGLHG

�H DQG XZ�� ॡHVH UHVXOWV DUH LQWHUHVWLQJ� DV WKH\ VKRZ WKDW VRFLDO HYDOXDWLRQ FDQ D॔DFK

WR LQGLYLGXDO YRZHO SURGXFWLRQV� UDWKHU WKDQ DQ HQWLUH V\VWHP� $V WKH DXWKRUV QRWH ������

��



ۢVXFK UHVXOWV EHJLQ WR SRLQW WR D PRUH VXEWOH HYDOXDWRU\ SURFHVV DW ZRUN� RQH WKDW DSSHDUV

WR UHODWH ۢ6RXWKHUQۣ VDOLHQFH VFDOHV IRU HDFK YRZHO FODVV WR HGXFDWLRQ DQG SOHDVDQWQHVV HYDO�

XDWLRQV�ۣ 6R ZKLOH SHULSKHUDO �H� DQG FHQWUDOL]HG �H\� DUH HTXDOO\ FKDUDFWHULVWLF RI 6RXWKHUQ

VSHHFK� LQ WKLV VWXG\ DQ XQHTXDO VRFLDO VDOLHQFH UHVXOWHG LQ XQHTXDO VRFLDO HYDOXDWLRQ�

:KLOH 6RXWKHUQ� 5DOHLJK LV QRW SDUW RI WKH ,QODQG 6RXWK� DQG VR QHYHU UHDFKHG WKH IXOO

H[WUHPH RI WKH 696 IRXQG LQ $ODEDPD DQG HOVHZKHUH� 5DWKHU� LWV UHDOL]DWLRQ RI WKH 696 LV

PRUH DNLQ WR WKDW IRXQG E\ )ULGODQG ������ ����� ����� LQ 0HPSKLV� 7HQQHVVHH� ZKHUH D

KLJK UDWH RI �D\� PRQRSKWKRQJL]DWLRQ DQG VRPH PLG�IURQW YRZHO UHYHUVDO ZDV IRXQG� EXW

HYHQ WKRVH IHDWXUHV ZHUH UHWUHDWLQJ LQ \RXQJ VSHDNHUV� 0\ RZQ ZRUN LQ $WODQWD� *HRUJLD

�3ULFKDUG ����� IRXQG HVVHQWLDOO\ WKH VDPH SD॔HUQ� WKH ROGHVW JHQHUDWLRQ VKRZV FRQGL�

WLRQHG �D\� PRQRSKWKRQJL]DWLRQ DQG VRPH PLG�IURQW YRZHO VKL॑LQJ� ZKLOH WKH \RXQJHVW

JHQHUDWLRQ KDV QHLWKHU� $OO JHQHUDWLRQV� KRZHYHU� KDYH UREXVW EDFN�YRZHO IURQWLQJ ZKLFK

GRHV QRW DSSHDU WR EH VWUXFWXUDOO\ FRQQHFWHG WR WKH 696�

'RGVZRUWK DQG .RKQ ������ IUDPH WKH OLQJXLVWLF VLWXDWLRQ LQ 5DOHLJK LQ WHUPV RI GL�

DOHFW OHYHOOLQJ� WHVWLQJ ZKHWKHU WKH SUHGLFWLRQV RI 7UXGJLOO۟V ������ WKUHH�VWDJH PRGHO DUH

ERUQH RXW� 6SHFLਖ਼FDOO\� WKH\ H[DPLQH ZKHWKHU WKH ਖ਼UVW JHQHUDWLRQ ERUQ D॑HU WKH LQਗ਼X[

RI 1RUWKHUQHUV LQWR WKH 5HVHDUFK 7ULDQJOH LQ WKH ����V VKRZ D KLJKHU OHYHO RI LQWHU� DQG

LQWUD�VSHDNHU YDULDELOLW\ WKDQ ODWHU JHQHUDWLRQV� DV SUHGLFWHG E\ 7UXGJLOO۟V PRGHO� ॡH

FRUSXV WKH\ FROOHFWHG GHWDLOV D FRPSOHWH UHYHUVDO RI WKH 696� WKH ROGHVW VSHDNHUV VKRZ D

UREXVW VHFRQG�VWDJH 696� FRPSDUDEOH WR WKH GHJUHH RI VKL॑LQJ IRXQG LQ 0HPSKLV� ZKLOH

WKH \RXQJHVW VSHDNHUV VKRZ OL॔OH WUDFH RI WKLV V\VWHP� ॡH\ GR QRW KRZHYHU ਖ਼QG HYLGHQFH

WKDW WKLV UHYHUVDO SURFHHGHG DORQJ WKH OLQHV VXJJHVWHG E\ 7UXGJLOO� LQWUD�VSHDNHU YDULDQFH

VWHDGLO\ GHFUHDVHV IRU DOO YRZHOV RYHU WLPH� ZKLOH LQWHU�VSHDNHU YDULDQFH UHPDLQV ORZ DQG

UHODWLYHO\ FRQVWDQW DFURVV JHQHUDWLRQV� ॡH DXWKRUV VXJJHVW WKDW WKH VKL॑ DZD\ IURP WKH

696 RFFXUUHG PRUH TXLFNO\ DQG ZLWK ORZHU YDULDQFH WKDQ 7UXGJLOO۟V PRGHO SUHGLFWV GXH

WR WKH FORVH DQG VXVWDLQHG FRQWDFW EHWZHHQ QDWLYH 5DOHLJK VSHDNHUV DQG LQFRPLQJ 1RUWK�

��



HUQHUV�

,Q D IROORZ�XS SDSHU� 'RGVZRUWK ������ PRUH FORVHO\ H[DPLQHV WKH VRFLDO IDFWRUV LQ�

YROYHG LQ WKH UHYHUVDO RI WKH 696 LQ 5DOHLJK� ਖ਼QGLQJ D UHPDUNDEOH FRPPXQLW\ XQLIRUPLW\ۚ

GDWH RI ELUWK LV E\ IDU WKH PRVW FRQVLVWHQW DQG VLJQLਖ਼FDQW IDFWRU� IROORZHG E\ RFFXSDWLRQ�

VSHDNHUV LQ SURIHVVLRQDO RFFXSDWLRQV VKRZ WKHPRVW DGYDQFHG UHWUHDW� ॡH H੘HFWV RI QHLJK�

ERUKRRG� VH[� DQG SDUHQWV۟ RFFXSDWLRQ ZHUH QRW DV VWURQJ� DQG ZHUH QRW FRQVLVWHQW DPRQJ

WKH IURQW YRZHOV� 6R ZKLOH VRPH VRFLDO IDFWRUV PD॔HU� WKH\ PD\ QRW PDNH DV PXFK GL੘HU�

HQFH LQ 5DOHLJK DV WKH\ GLG LQ 3KLODGHOSKLD� &RQWLQXLQJ WKLV OLQH RI UHVHDUFK� 'RGVZRUWK

KDV VLQFH IRFXVHG RQ WKH UROH GLDOHFW FRQWDFW ZLWKLQ WKH VFKRRO V\VWHP SOD\HG LQ WKH VSUHDG

RI WKH 696 UHYHUVDO� PRGHOOLQJ VFKRRO�FHQWHUHG VRFLDO QHWZRUNV LQ D ���� SDSHU� ,Q WKLV

SDSHU� 'RGVZRUWK XVHV D RQH�PRGH QHWZRUN PRGHO WR HVWLPDWH D VSHDNHU۟V QHVWHGQHVV� RU

KRZ GHQVHO\ FRQQHFWHG WKH\ DUH WR RWKHU VSHDNHUV LQ WKH FRUSXV YLD VKDUHG VFKRRO EDFN�

JURXQG� 1HVWHGQHVV ZDV WKHQ XVHG DV D SUHGLFWRU RI VSHDNHUV۟ SDUWLFLSDWLRQ LQ WKH 696�

ZLWK WKH UHVXOW WKDW IRU WKUHH RI WKH ਖ਼YH YRZHOV �L\� L� DQG H�� D JUHDWHU GHJUHH RI QHVW�

HGQHVV ZDV DVVRFLDWHG ZLWK D PRUH DGYDQFHG UHWUHDW IURP 696 IHDWXUHV� ॡLV VXSSRUWV

WKH JHQHUDO K\SRWKHVLV WKDW JUHDWHU H[SRVXUH WR LQFRPLQJ 1RUWKHUQ QRUPV LQFUHDVHV D

VSHDNHU۟V OLNHOLQHVV WR KDYH OHVV 6RXWKHUQ YRZHO IHDWXUHV� DV WKH OHVV GHQVHO\ FRQQHFWHG

DQG PRUH JHRJUDSKLFDOO\ SHULSKHUDO VSHDNHUV WHQGHG WR KDYH PRUH FRQVHUYDWLYH V\VWHPV�

)XUWKHU UHVHDUFK LQ 5DOHLJK DQG 1RUWK &DUROLQD PRUH JHQHUDOO\ KDV H[DPLQHG WKH LQ�

WHUSOD\ EHWZHHQ WKH 696� HWKQLFLW\� DQG DGROHVFHQW VSHHFK �H�J�� 'RGVZRUWK DQG .RKQ

����� .RKQ DQG )DUULQJWRQ ����� 5LVGDO DQG .RKQ ������ ॡLV FKDSWHU ZLOO DGG WR WKH ERG\

RI SUHYLRXV UHVHDUFK E\ IRFXVLQJ VSHFLਖ਼FDOO\ RQ WKH UROH KLJKHU HGXFDWLRQ PD\ SOD\ LQ

WKH UHYHUVDO RI WKH 696 LQ 5DOHLJK� ॡH SULPDU\ K\SRWKHVLV WHVWHG KHUH LV WKDW VLQFH �D\��

PRQRSKWKRQJL]DWLRQ LV RQH RI WKH PRVW VRFLDOO\�VDOLHQW 6RXWKHUQ IHDWXUHV� LW LV VXEMHFW WR

RYHUW FRUUHFWLRQ LQ WKH VDPH ZD\ WKDW 3KLODGHOSKLD WHQVH �RK� LV� +RZHYHU� FRUUHFWLQJ

DZD\ IURP PRQRSKWKRQJDO �D\� FDUULHV SRWHQWLDO LPSOLFDWLRQV IRU WKH UHVW RI WKH YRZHO

��



V\VWHP� DV LW KDV EHHQ SURSRVHG DV WKH WULJJHULQJ HYHQW IRU WKH 696 �/DERY HW DO� ������ ,I

VSHDNHUV FRUUHFW WKHLU �D\�� KRZ ZLOO WKDW D੘HFW WKH RWKHU IURQW YRZHO FKDQJHV ZKLFK DUH

GHSHQGHQW XSRQ LW" :LOO LW WULJJHU D UHYHUVDO RI WKH SXOO�FKDLQ� RU ZLOO ZH VHH D FRUUHFWLRQ

RI �D\� DORQH ZKLFK REVFXUHV WKH LQLWLDO LPSHWXV IRU WKH �SHUKDSV� OHVV VDOLHQW UHYHUVDOV RI

WKH PLG DQG KLJK YRZHOV" *LYHQ WKH UHVXOWV RI WKH SUHYLRXV SHUFHSWLRQ VWXGLHV RXWOLQHG

DERYH� LW ZLOO EH RI SDUWLFXODU LQWHUHVW WR VHH ZKHWKHU WKH YDU\LQJ GHJUHHV RI VRFLDO VDOLHQFH

DQG HYDOXDWLRQ RI WKH 696 YRZHOV ZLOO EH UHਗ਼HFWHG LQ DQ HGXFDWLRQ�VWUDWLਖ਼HG UHWUHDW IURP

WKH VKL॑HG IRUPV�

ॡH IURQW YRZHOV� WKHQ� ZLOO EH LQYHVWLJDWHG LQ 5DOHLJK DV WKRVHPRVW OLNHO\ WR EH VXEMHFW

WR VRFLDO HYDOXDWLRQ� DQG WKHUHIRUH OLQJXLVWLF FRUUHFWLRQ� $V LQ WKH 3KLODGHOSKLD VWXG\� VRPH

IHDWXUHV ZKLFK DUH SHUKDSV OHVV OLNHO\ WR EH VXEMHFW WR VRFLDOO\�PRWLYDWHG FRUUHFWLRQ ZLOO

EH H[DPLQHG IRU FRPSDULVRQ� 2I WKH PDQ\ RWKHU FKDUDFWHULVWLF 6RXWKHUQ IHDWXUHV OLVWHG

LQ WKH $1$( ����I��� WKH IROORZLQJ DUH DOVR NQRZQ WR EH SUHVHQW LQ 5DOHLJK DQG ZLOO EH

H[DPLQHG KHUH�

ۨ )URQWHG �XZ�� �RZ�� DQG �DZ��
ۨ 8SJOLGLQJ �RK� DQG GLVWLQFWLRQ IURP �R��
ۨ 6RXWKHUQ EUHDNLQJ LQ �¨��

��� 5HVXOWV

����� 696 VWDJH �� �D\�

ॡH ਖ਼UVW YRZHO H[DPLQHG LV WKH LFRQLF �D\�� 7UDGLWLRQDOO\ WKLV YRZHO KDV EHHQ PRQRSK�

WKRQJDO� ZLWK D ZHDN RU DEVHQW XSJOLGH� EXW RQO\ ZKHQ IROORZHG E\ D YRLFHG FRQVRQDQW� DV

LQ डYH� VLGH� )LJXUH ��� VKRZV DQ DYHUDJHG �D\� QXFOHXV�JOLGH WUDMHFWRU\ IRU HDFK VSHDNHU LQ

WKH FRUSXV LQ QRUPDOL]HG )�� )� VSDFH� IDFH॔HG E\ HGXFDWLRQ DQG FRORUHG E\ GDWH RI ELUWK�

ॡHUH LV D FOHDU GL੘HUHQFH EHWZHHQ WKH SUH�YRLFHG DQG SUH�YRLFHOHVV HQYLURQPHQWV�
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)LJXUH ���� �D\� WUDMHFWRU\ E\ GDWH RI ELUWK� IROORZLQJ VHJPHQW FRQGLWLRQ�

ZLWK WKH VKRUWHU SUH�YRLFHG WUDMHFWRULHV UHਗ਼HFWLQJ WKH PRQRSKWKRQJL]DWLRQ FRQGLWLRQ LQ

5DOHLJK� 2OGHU VSHDNHUV IUHTXHQWO\ KDYH YHU\ VKRUW JOLGH WUDMHFWRULHV LQ SUH�YRLFHG HQYL�

URQPHQWV� ZKLOH WKH \RXQJHVW VSHDNHUV KDYH D UREXVW XSJOLGLQJ GLSKWKRQJ LQ ERWK FRQ�

GLWLRQV� DV ZHOO DV D VRPHZKDW UDLVHG DQG IURQWHG QXFOHXV UHODWLYH WR ROGHU VSHDNHUV� )LJ�

XUH ��� VKRZV WKLV QXFOHXV FKDQJH LQ WKH GLDJRQDO GLPHQVLRQ� ZKHUH LW FDQ EH VHHQ WKDW

DOO HGXFDWLRQ JURXSV KDYH UDLVHG DQG IURQWHG WKH PLGSRLQW RI �D\� RYHU WLPH �ZH SUHVXPH�

DJDLQ WKHUH LV QR GDWD IRU KLJK VFKRRO VSHDNHUV D॑HU DERXW ������ 1DWLRQDO VSHDNHUV DSSHDU

WR EH DKHDG RI WKH FXUYH DW PLG�FHQWXU\� ZLWK UHJLRQDO VSHDNHUV VZL॑O\ FDWFKLQJ XS�

ॡH UHVXOWV RI PL[HG�H੘HFWV PRGHOOLQJ VKRZQ LQ 7DEOH ��� HPSKDVL]H WKH H੘HFW RI ELUWK

\HDU RQ �D\� SURGXFWLRQ� VKRZLQJ D VLJQLਖ਼FDQW TXDGUDWLF H੘HFW� ॡH HGXFDWLRQ H੘HFW LV DOVR

VLJQLਖ਼FDQW� DQG LWV IDFWRU FRHਜ਼FLHQWV VKRZ WKH H[SHFWHG GLUHFWLRQDOLW\� ZLWK WKH QDWLRQDO

JURXS WKH PRVW UDLVHG DORQJ WKH GLDJRQDO� ॡHUH LV DOVR DQ H੘HFW RI IROORZLQJ VHJPHQW

YRLFH� DV H[SHFWHG GXH WR 5DOHLJK۟V �D\� PRQRSKWKRQJL]DWLRQ FRQGLWLRQLQJ� WKH SUH�YRLFHG
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WRNHQV ODJ EHKLQG WKH SUH�YRLFHOHVV WRNHQV�

����� 696 VWDJH �� �H\� DQG �H�

,I �D\��PRQRSKWKRQJL]DWLRQ LV WKH ਖ਼UVW VWDJH RI WKH 696� WKHQ WKH VHFRQG VWDJH LV WKH UH�

YHUVDO RI �H\� DQG �H�� ॡLV FKDQJH LV DFFRPSOLVKHG YLD WKH EDFNLQJ DQG ORZHULQJ RI �H\�

WRZDUGV WKH SRVLWLRQ YDFDWHG E\ �D\�� DFFRPSDQLHG E\ WKH IURQWLQJ DQG UDLVLQJ RI �H� DORQJ

WKH SHULSKHUDO WUDFN� 'RGVZRUWK DQG .RKQ ������������ IRXQG WKDW VRPH RI WKH ROGHVW

PLGGOH�FODVV VSHDNHUV LQ WKH 5DOHLJK FRUSXV �ERUQ LQ ����� ����� VKRZ FRPSOHWH UHYHUVDO

RI WKHVH WZR YRZHOV� DQG WKDW WKLV IHDWXUH LV UHWDLQHG LQ WKH ZRUNLQJ FODVV VSHHFK RI ODWHU

JHQHUDWLRQV �H�J�� 'RGVZRUWK DQG .RKQ ���� )LJXUH �� D ZRUNLQJ�FODVV PDQ ERUQ LQ ������

)LJXUH ��� VKRZV D VLPLODU FKDQJH RYHU WLPH WR WKDW VHHQ IRU �D\�� )RU FRQWH[W� WKH

VWDUWLQJ SRLQW RI �H\� LQ WKH ����V LV YHU\ FORVH WR �H�� VKRZQ LQ )LJXUH ���� $URXQG WKH ����V

RU ����V� WKH FRPPXQLW\ EHJDQ WR UDLVH DQG IURQW WKLV YRZHO� XQGRLQJ WKH 696 UHYHUVDO�

$JDLQ� WKH QDWLRQDO VSHDNHUV DSSHDU WR EH RQ WKH OHDGLQJ HGJH RI WKLV UHYHUVDO�

(VWLPDWH 6� (� S�YDOXH
�,QWHUFHSW� ����� �����
'2%� � ���� 
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7DEOH ��� JLYHV WKH PL[HG H੘HFWV PRGHO UHVXOWV IRU WKLV YRZHO� 8QVXUSULVLQJO\ WKHUH

LV D VWURQJ VLJQLਖ਼FDQW TXDGUDWLF H੘HFW RI GDWH RI ELUWK� LQGLFDWLQJ WKDW WKLV YRZHO LV PRUH

IURQWHG DQG UDLVHG RYHU WLPH� DV ZHOO DV DQ H੘HFW RI HGXFDWLRQ� LQGLFDWLQJ WKDW WKLV FKDQJH LV

OHG E\ QDWLRQDO XQLYHUVLW\ VSHDNHUV� ॡHPRGHO ZDV QRW LPSURYHG E\ DGGLQJ DQ LQWHUDFWLRQ

WHUP IRU HGXFDWLRQ DQG GDWH RI ELUWK� LQGLFDWLQJ WKDW WKH WUDMHFWRU\ RI WKH FKDQJH RYHU WLPH

LV FRQVLVWHQW DFURVV HGXFDWLRQ JURXSV� ॡDW LV� WKH ZKROH FRPPXQLW\ LV UHYHUVLQJ FRXUVH

RQ WKLV YRZHO� WKH QDWLRQDO VSHDNHUV DUH VLPSO\ RQ WKH OHDGLQJ HGJH�

*LYHQ WKH UHVXOWV IRU �H\�� ZH VKRXOG H[SHFW WR VHH D SDUDOOHO UHYHUVDO RI �H� RYHU WLPH�

WKDW LV� EDFNLQJ DQG ORZHULQJ DORQJ WKH IURQW GLDJRQDO� ॡLV H[SHFWDWLRQ LV ERUQH RXW LQ

)LJXUH ���� :H FDQ VHH WKDW WKLV YRZHO VWDUWHG IURP D UHODWLYHO\ VWDEOH UDLVHG DQG IURQWHG

SRVLWLRQ IRU VSHDNHUV ERUQ LQ WKH ����V WKURXJK ����V� DQG WKHQ EHJDQ EDFNLQJ DQG ORZ�

HULQJ� $JDLQ� QDWLRQDO VSHDNHUV DSSHDU WR EH RQ WKH OHDGLQJ HGJH RI WKLV UHYHUVDO�

ॡLV LV FRQਖ਼UPHG LQ WKH PRGHO JLYHQ LQ 7DEOH ���� $ VLJQLਖ਼FDQW TXDGUDWLF WHUP IRU GDWH

RI ELUWK UHਗ਼HFWV WKH EDFNLQJ DQG ORZHULQJ RI �H�� ZKLOH D VLJQLਖ਼FDQW H੘HFW RI HGXFDWLRQ

FRQਖ਼UPV WKDW QDWLRQDO VSHDNHUV DUH FRQVLVWHQWO\ DKHDG RI WKH RWKHU HGXFDWLRQ JURXSV LQ

WKLV UHYHUVDO� /LNH �H\�� WKHUH LV QR LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG GDWH RI ELUWK LQ WKH

UHYHUVDO RI �H�� VKRZLQJ WKH FRPPXQLW\ PRYLQJ LQ WKH VDPH GLUHFWLRQ RYHU WLPH�

����� 696 VWDJH �� �L\� DQG �L�

6R IDU ZH KDYH VHHQ WKDW WKH ROGHVW VSHDNHUV LQ WKH 5DOHLJK FRUSXV FOHDUO\ SDUWLFLSDWHG

LQ WKH ਖ਼UVW WZR VWDJHV RI WKH 6RXWKHUQ 6KL॑� WKH PRQRSKWKRQJL]DWLRQ RI �D\�� DQG WKH

UHYHUVDO RI �H\� DQG �H�� 1RZ ZH ZLOO H[DPLQH WKH ODVW VWDJH RI WKH 696� WKH UHYHUVDO RI

�L\� DQG �L�� ॡLV VWDJH LV RQO\ VWURQJO\ D॔HVWHG LQ D VPDOO LQQHU FRUH RI WKH 6RXWK� ODEHOOHG

WKH ,QODQG 6RXWK LQ WKH $1$(� ZKLFK URXJKO\ FRUUHVSRQGV WR WKH VRXWKHUQ SRUWLRQ RI WKH

$SSDODFKLDQ PRXQWDLQ UDQJH� 5DOHLJK OLHV RXWVLGH WKLV DUHD� DQG VR ZH GR QRW H[SHFW WR

VHH D IXOO UHYHUVDO RI WKH KLJK IURQW YRZHOV�
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)ROORZLQJ SODFH ����

$,&� ������ %,&� ������ ORJ L� −�����

7DEOH ���� �H� )�−)� ∼ '2% � 6H[ � (GXFDWLRQ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH

ॡH UHVXOWV IRU �L\� VKRZ PRUH PRYHPHQW RYHU WLPH WKDQ H[SHFWHG� )LJXUH ��� VKRZV

WKDW �L\� ZDV DFWXDOO\ DW LWV PRVW SHULSKHUDO SURGXFWLRQ �IURQW DQG KLJK� DURXQG ����� VLQFH

WKHQ LW KDV ORZHUHG DQG EDFNHG D ELW� ॡLV LV HFKRHG LQ WKH UHJUHVVLRQ PRGHO SUHVHQWHG LQ

7DEOH ���� LQ ZKLFK ZH ਖ਼QG D VLJQLਖ਼FDQW TXDGUDWLF H੘HFW RI GDWH RI ELUWK� ॡLV SD॔HUQ LV WKH

LQYHUVH RI ZKDW ZH ZRXOG H[SHFW WR VHH LQ D FRPPXQLW\ ZKLFK SDUWLFLSDWHG LQ WKLV VWDJH

RI WKH 696� 0RGHOOLQJ DOVR FRQਖ਼UPV WKDW WKHUH LV QHLWKHU D VLJQLਖ਼FDQW H੘HFW RI HGXFDWLRQ�

QRU DQ LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG GDWH RI ELUWK� 6SHDNHU VH[ LV VLJQLਖ਼FDQW� ZLWK

PDOHV KDYLQJ JHQHUDOO\ PRUH SHULSKHUDO SURGXFWLRQV�

0HDQZKLOH� )LJXUH ��� VKRZV D PRUH H[SHFWHG SD॔HUQ IRU �L�� ॡLV YRZHO LV QRW TXLWH DV

KLJK DQG IURQW DV �L\� DW WKH VWDUW RI WKH WLPH SHULRG� LQGLFDWLQJ DQ RYHUODSSLQJ UDWKHU WKDQ

FRPSOHWHO\ UHYHUVHG V\VWHP� EXW LW GRHV EDFN DQG ORZHU DZD\ IURP �L\� RYHU WKH FRXUVH

RI WKH ��WK FHQWXU\� ॡLV FKDQJH LQ DSSDUHQW WLPH LV VLJQLਖ਼FDQW DQG URXJKO\ OLQHDU� DV

WKH PRGHO VKRZQ LQ 7DEOH ��� ZDV QRW LPSURYHG E\ HLWKHU WKH DGGLWLRQ RI D SRO\QRPLDO

WHUP� RU DQ LQWHUDFWLRQ EHWZHHQ GDWH RI ELUWK DQG HGXFDWLRQ� ॡH OD॔HU LV QRW VXUSULVLQJ�

DV HGXFDWLRQ IDLOV WR UHDFK VLJQLਖ਼FDQFH LQ WKLV PRGHO� $JDLQ� XQOLNH WKH PRGHOV IRU WKH
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ਖ਼UVW WZR 696 VWDJHV� WKHUH LV D VLJQLਖ਼FDQW H੘HFW RI VSHDNHU VH[ RQ WKLV YRZHO� ZLWK PHQ

VKRZLQJ PRUH IURQWHG DQG UDLVHG UHDOL]DWLRQV WKDQ ZRPHQ� ॡLV DSSHDUV WR EH D FDVH RI

ZRPHQ IDYRULQJ WKH VWDQGDUG YRZHO TXDOLW\ RYHU WKH SRWHQWLDOO\ VWLJPDWL]HG ORFDO QRUP�
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����� 696� �DH�

/LNH WKH RWKHU OD[ IURQW YRZHOV� WKH 696 VKRUW�D LV IURQWHG DQG UDLVHG DORQJ WKH SHULSKHUDO

WUDFN� 0DQ\ 696 VSHDNHUV DOVR H[KLELW DQRWKHU UHJLRQDO VKLEEROHWKۚ6RXWKHUQ EUHDNLQJۚ

ZKLFK LV FKDUDFWHUL]HG E\ D ULVH DQG IDOO LQ )� RYHU WKH FRXUVH RI WKH YRZHO� DFFRPSDQLHG

E\ D >M@ JOLGH �VHH /DERY ���������� ॡLV WUDMHFWRU\ LV VWHUHRW\SLFDO RI WKH ۢ6RXWKHUQ GUDZO �ۣ

DQG VR FOHDUO\ FDUULHV WKH QHJDWLYH VRFLDO VLJQLਖ਼FDQFH RI WKH 6RXWKHUQ GLDOHFW� ॡXV� WKLV

YRZHO LV DQRWKHU JRRG FDQGLGDWH IRU VRFLDOO\�PRWLYDWHG FRUUHFWLRQ� VLPLODU WR �D\� PRQRSK�

WKRQJL]DWLRQ� )LJXUH ��� SORWV WKH DYHUDJHG PLGSRLQW �! JOLGH WUDMHFWRU\ RI WKLV YRZHO IRU

RXU 5DOHLJK VSHDNHUV� ZKR DUH FRORU�FRGHG DFFRUGLQJ WR GDWH RI ELUWK� 6SHDNHUV ZKR H[�

KLELW 6RXWKHUQ EUHDNLQJ VKRXOG KDYH D PRUH IURQW�WR�EDFN WUDMHFWRU\� L�H�� WKH IDOO LQ )��
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,QGHHG� WKLV SORW UHYHDOV D FOHDU JHQHUDWLRQDO GL੘HUHQFH LQ �DH� SURGXFWLRQ� 7R EHJLQ

ZLWK� WKH \RXQJHU VSHDNHUV �LQ EODFN� DUH PXFKPRUH XQLIRUP� ZLWK �DH� PLGSRLQWV WKDW DUH

��



ORZHU DQG EDFNHU WKDQ SUHYLRXV JHQHUDWLRQV� DQG D FOHDU XSJOLGLQJ WHQGHQF\� %\ FRQWUDVW�

ROGHU JHQHUDWLRQV VKRZ D ZLGHU YDULHW\ RI WUDMHFWRULHV� ZKLFK LV SHUKDSV VLPSO\ UHਗ਼HFWLYH

RI WKH XVH RI WZR SRLQWV WR YLVXDOL]H D FRPSOH[ IRUPDQW FRQWRXU� 0DQ\� KRZHYHU� GR

VKRZ D FOHDU IURQW�WR�EDFN PRYHPHQW LQ )�� ZKLFK GRYHWDLOV QHDWO\ ZLWK WKH VHFRQG KDOI

RI WKH 6RXWKHUQ EUHDNLQJ WUDMHFWRU\� ॡH PRGHO SUHVHQWHG LQ 7DEOH ��� IRFXVHV RQ WKH

PLGSRLQW PRYHPHQW WKDW FDQ EH VHHQ LQ )LJXUH ���� DQG PRUH FOHDUO\ LQ )LJXUH ���� $OO

RI WKH ਖ਼[HG H੘HFWV LQ WKLV PRGHO ZHUH VLJQLਖ਼FDQW� ॡHUH LV D VLJQLਖ਼FDQW FKDQJH RYHU WLPH

UHਗ਼HFWHG LQ WKH WKLUG�RUGHU SRO\QRPLDO FRHਜ਼FLHQW IRU ELUWK \HDU� WKLV H੘HFW GLG QRW LQWHUDFW

ZLWK DQ\ RWKHU ਖ਼[HG H੘HFW� 0HQ DUH VLJQLਖ਼FDQWO\ PRUH FRQVHUYDWLYH WKDQ ZRPHQ� ZKLOH

VSHDNHUV ZLWK KLJKHU HGXFDWLRQ DUH PRUH LQQRYDWLYH �KDYH OHVV SHULSKHUDO VKRUW�D� WKDQ

WKRVH ZLWKRXW� ॡH IROORZLQJ SODFH H੘HFW DJUHHV ZLWK WKDW UHSRUWHG E\ /DERY �������

ॡH IURQW YRZHOV RI WKH ROGHVW 5DOHLJK VSHDNHUV� WKHQ� DUH PXFK ZKDW ZH ZRXOG H[�

SHFW EDVHG RQ SUHYLRXV ZRUN� PRQRSKWKRQJL]DWLRQ RI �D\� LQ SUH�YRLFHG FRQWH[W �6WDJH �

FRPSOHWLRQ�� UDLVHG DQG IURQWHG �DH� ZLWK 6RXWKHUQ EUHDNLQJ� RYHUODSSLQJ RU UHYHUVHG PLG�

IURQW YRZHOV �6WDJH � FRPSOHWLRQ�� DQG VRPHZKDW RYHUODSSLQJ EXW QRW UHYHUVHG KLJK�IURQW

YRZHOV �PLQLPDO 6WDJH � FKDQJH�� )URP WKLV WUDGLWLRQDO PLG�UDQJH 696 VWDUWLQJ SRLQW� ZH

WKHQ VDZ WKDW DOO RI WKH 696 FKDQJHV DUH EHLQJ UHYHUVHG E\ WKH HQWLUH FRPPXQLW\� $V LQ

3KLODGHOSKLD� QDWLRQDOO\�RULHQWHG VSHDNHUV DUH OHDGLQJ WKH FKDQJHV DZD\ IURP WKH PRVW

VDOLHQW IHDWXUHV� �D\�� �DH�� �H\�� DQG �H�� 8QOLNH LQ 3KLODGHOSKLD� KRZHYHU� WKH UHVW RI WKH

FRPPXQLW\ LV IROORZLQJ ULJKW DORQJ EHKLQG WKHP DW WKH VDPH UDWH� ॡH IROORZLQJ VHFWLRQ

ZLOO ORRN IRU DQ\ FKDQJHV KDSSHQLQJ HOVHZKHUH LQ WKH YRZHO VSDFH� DQG H[SORUH ZKHWKHU

HGXFDWLRQ VWUDWLਖ਼FDWLRQ PD\ EH IRXQG WKHUH DV ZHOO�

����� 2WKHU 6RXWKHUQ YDULDEOHV

ॡH QH[W WKUHH YRZHOV H[DPLQHG KHUH IRUP WKH EDFN XSJOLGLQJ VHULHV� �DZ�� �RZ�� DQG �XZ��

,Q WKH 6RXWKHUQ GLDOHFW� WKHVH YRZHOV DUH DOO PDUNHGO\ IURQWHG �DZ LV DOVR VRPHZKDW UDLVHG�

��
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VLPLODU WR 3KLODGHOSKLD۟V�� 5HFDOO WKDW IRU WKH DQDO\VLV RI 3KLODGHOSKLD �XZ�� ZH ਖ਼UVW VSOLW

WKH YRZHO LQWR SRVW�FRURQDO YV� HOVHZKHUH VHWV� DQG WKHQ H[FOXGHG SUH��O� WRNHQV WR DFFRXQW

IRU WKH FRQGLWLRQLQJ RI IURQWLQJ LQ 3KLODGHOSKLD� ॡHVH VWHSV DUH QRW DV QHFHVVDU\ IRU WKH

5DOHLJK DQDO\VLV� DV 6RXWKHUQ IURQWLQJ RI �XZ� LV PXFK PRUH JHQHUDO DQG OHVV VWURQJO\

D੘HFWHG E\ SKRQHWLF HQYLURQPHQW� 3UH��O� WRNHQV DUH H[FOXGHG KHUH DV ZHOO� EXW SUHFHGLQJ

VHJPHQW LV VLPSO\ LQFOXGHG DV D ਖ਼[HG H੘HFW ZKHQ PRGHOOLQJ� $V WKH PRGHOV EHORZ VKRZ�

WKHUH DUH VWLOO VLJQLਖ਼FDQW H੘HFWV RI SUHFHGLQJ DQG IROORZLQJ VHJPHQW� EXW QRW WR WKH VDPH

H[WUHPH IRXQG HOVHZKHUH LQ WKH 8�6� �/DERY HW DO� ������������

)LJXUH ���� GLVSOD\V WKH FKDQJH RYHU WLPH LQ DOO WKUHH EDFN XSJOLGLQJ YRZHOV DORQJ

WKH )� GLPHQVLRQ� :H VHH WKDW IURQWHG �XZ� KDV UHPDLQHG VWHDG\� DQG WKH PRVW IURQWHG�

RYHU WKH VSDQ RI WKH FRUSXV� ॡHUH LV QR FOHDU GL੘HUHQWLDWLRQ DPRQJ WKH HGXFDWLRQ JURXSV�

KRZHYHU LW LV FOHDU WKDW WKH VPDOOHU VDPSOH KHUH �1 ��� LV H[DFHUEDWLQJ WKH VOLJKWO\ XQHYHQ

GLVWULEXWLRQ RI WKH JURXSV RYHU WLPH� DV WKHUH DUH YHU\ IHZ UHSUHVHQWDWLYHV RI WKH KLJK

VFKRRO DQG ORFDO FDWHJRULHV� ॡH UHJLRQDO DQG QDWLRQDO /2(66 ਖ਼WV ORRN PXFK PRUH UHOLDEOH

KHUH� DQG WKH H[WHQVLYHZLJJOH LQ WKH RWKHU WZR HGXFDWLRQ JURXSV VKRXOG QRW EH LQWHUSUHWHG�

,Q FRQWUDVW WR WKH VWDEOH �XZ� SURGXFWLRQV� �RZ� FDQ EH VHHQ FOHDUO\ IURQWLQJ RYHU WLPH�

SHUKDSV ZLWK VRPH UHYHUVDO DPRQJ \RXQJ VSHDNHUV� ZKLOH �DZ� DSSHDUV WR EDFN VOLJKWO\

RYHU WLPH�

ॡH PRGHO UHVXOWV JLYHQ LQ 7DEOH ��� FRQਖ਼UP WKDW WKHUH LV D VLJQLਖ਼FDQW H੘HFW RI GDWH

RI ELUWK RQ �DZ� )�� ॡH SRO\QRPLDO FRHਜ਼FLHQWV LQGLFDWH D GRZQZDUG� VOLJKWO\ FRQFDYH

FKDQJH RYHU WLPH� 1HLWKHU WKH HGXFDWLRQ YDULDEOH QRU VH[ ZHUH VLJQLਖ਼FDQW� DQG DOWKRXJK D

SUHFHGLQJ FRURQDO RU YHODU IDYRUHG IURQWLQJ� WKHUH ZDV QR H੘HFW RI IROORZLQJ SODFH� :KLOH

WKH DGGLWLRQ RI DQ LQWHUDFWLRQ EHWZHHQ GDWH RI ELUWK DQG HGXFDWLRQ GLG WHFKQLFDOO\ LPSURYH

WKH PRGHO۟V $,& DQG ORJ OLNHOLKRRG� WKH LPSURYHPHQW ZDV VOLJKW �$,& ��� %,& ���� ORJ L

���� DQG OLNHO\ QRW PHDQLQJIXO JLYHQ WKH HGXFDWLRQ JURXS LPEDODQFH LQ WKH EDFN YRZHOV�

7DEOH ��� VKRZV VLPLODU UHVXOWV IRU �RZ�� RQO\ WKH GLUHFWLRQ RI WKH TXDGUDWLF WHUP KDV

��



(VWLPDWH 6� (� S�YDOXH
�,QWHUFHSW� −����� �����
'2%� � ���� 



OLQHDU −������ �����
TXDGUDWLF ����� �����

(GXFDWLRQ ����
0DOH ����� ����� ����
3UHFHGLQJ SODFH� ���� 


&RURQDO ����� �����
>K@ −����� �����
/DELDO −����� �����
9HODU ����� �����

)ROORZLQJ SODFH ����
$,&� ����� %,&� ����� ORJ L� −����

7DEOH ���� �DZ� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH

(VWLPDWH 6� (� S�YDOXH
�,QWHUFHSW� −����� �����
'2%� � ���� 



OLQHDU ������ �����
TXDGUDWLF −����� �����

(GXFDWLRQ ����
0DOH ������ ����� ����
3UHFHGLQJ SODFH� � ���� 



&RURQDO ����� �����
>K@ ����� �����
/DELDO −����� �����
9HODU ����� �����

)ROORZLQJ SODFH� � ���� 



&RURQDO ����� �����
>K@ −����� �����
/DELDO −����� �����
9HODU ����� �����

$,&� ����� %,&� ����� ORJ L� −����

7DEOH ���� �RZ� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH

��



(VWLPDWH 6� (� S�YDOXH
�,QWHUFHSW� −����� �����
'2% ����� ����� ����
(GXFDWLRQ ����
0DOH ����� ����� ���� 

3UHFHGLQJ SODFH� � ���� 



&RURQDO ����� �����
>K@ ����� �����
/DELDO ����� �����
9HODU ����� �����

)ROORZLQJ SODFH� ���� 


&RURQDO ����� �����
>K@ −����� �����
+LDWXV −����� �����
/DELDO ����� �����
9HODU ����� �����

$,&� ����� %,&� ����� ORJ L� −����

7DEOH ���� �XZ� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH

UHYHUVHG� �RZ� VKRZV DQ RYHUDOO XSZDUG DQG FRQFDYH WUDMHFWRU\� ZKLFK LV WR VD\� VWURQJ

IURQWLQJ IROORZHG E\ D VOLJKW UHYHUVDO� 1HLWKHU HGXFDWLRQ QRU VSHDNHU VH[ ZHUH VLJQLਖ਼FDQW

SUHGLFWRUV� DQG DOWKRXJK LW LV WHPSWLQJ WR LQWHUSUHW WKH UHYHUVDO RI IURQWLQJ LQ )LJXUH ����

D॑HU ���� DV EHLQJ OHG E\ QDWLRQDO VSHDNHUV� PRGHOOLQJ GRHV QRW FXUUHQWO\ VXSSRUW DQ

LQWHUDFWLRQ EHWZHHQ HGXFDWLRQ DQG GDWH RI ELUWK�

)LQDOO\� 7DEOH ��� SUHVHQWV WKH PRGHO IRU �XZ�� 8QOLNH WKH SUHYLRXV WZR EDFN XSJOLGLQJ

YRZHOV� �XZ� GRHV QRW VKRZ D FKDQJH LQ )� RYHU WLPH� EXW GRHV VKRZ D VLJQLਖ਼FDQW H੘HFW RI

VSHDNHU VH[ �S  ������ ZLWK PHQ PRUH IURQWHG WKDQ ZRPHQ� ॡLV LV DQ LQWULJXLQJ UHVXOW

ZKLFK UHTXLUHV IXUWKHU LQYHVWLJDWLRQ� DV SUHYLRXV VWXGLHV �H�J�� $1$(� ���� KDYH IRXQG

ZRPHQ OHDGLQJ WKH IURQWLQJ RI �XZ�� , GR QRW KDYH D VDWLVIDFWRU\ H[SODQDWLRQ DW SUHVHQW�

EXW VSHFXODWH WKDW �XZ� IURQWLQJ KDV EHHQ HVWDEOLVKHG LQ WKH 6RXWK ORQJ HQRXJK WKDW LW

LV QR ORQJHU DQ LQQRYDWLYH IHDWXUH OLNHO\ WR EH OHG E\ ZRPHQ� (GXFDWLRQ ZDV DOVR QRW

VLJQLਖ਼FDQW� VR XQVXUSULVLQJO\� WKHUH ZDV QR VLJQLਖ਼FDQW LQWHUDFWLRQ ZLWK GDWH RI ELUWK�

��



ॡH ODVW WZR 5DOHLJK YRZHOV H[DPLQHG KHUH DUH WKH ORZ�EDFN YRZHOV� �RK� DQG �R�� ,Q

PXFK RI WKH 8�6� WKHVH WZR YRZHOV KDYH PHUJHG� WUDGLWLRQDOO\� WKH 6RXWK KDV PDLQWDLQHG

D GLVWLQFWLRQ EHWZHHQ WKHP� XVXDOO\ DFFRPSOLVKHG YLD D GLVWLQFWLYHO\ XSJOLGLQJ �RK� UHDO�

L]DWLRQ� 7R VHH ZKHWKHU WKLV GLVWLQFWLRQ LV PDLQWDLQHG� )LJXUH ���� FRPSDUHV WKH PLGSRLQW�

WR���� WUDMHFWRULHV RI ERWK YRZHOV� FRORUHG E\ GDWH RI ELUWK�
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1RWLFH WKDW ZKLOH �R� DSSHDUV WR EH PRUH RU OHVV VWDEOH RYHU WLPH� ZLWK RQO\ VRPH VOLJKW

IURQWLQJ DQG�RU UDLVLQJ� \RXQJHU VSHDNHUV۟ �OLJKWHU EOXH DUURZV� SURGXFWLRQV RI �RK� DUH

TXLWH GL੘HUHQW IURP ROGHU VSHDNHUV� 1RW RQO\ KDYH WKH\ VKL॑HG WKLV YRZHO IRUZDUG WR

RYHUODS ZLWK �R�� WKH WUDMHFWRU\ LV OHVV FOHDUO\ XSJOLGLQJ� 6RPH VSHDNHUV PD\ KDYH D VPDOO

LQJOLGH� ZKLOH RWKHUV DSSHDU WR KDYH QR JOLGH DW DOO� 6R LW VHHPV WKDW 5DOHLJK KDV PRYHG

WRZDUGV WKH ORZ�EDFN PHUJHU DV ZHOO�

,QWHUHVWLQJO\ HQRXJK� WKLV FKDQJH VHHPV WR EH SXUHO\ JHQHUDWLRQDO LQ WKLV GDWD� :KLOH

LQ 3KLODGHOSKLD WKH ORZHULQJ RI �RK� ZDV FOHDUO\ OHG E\ WKH QDWLRQDO DQG UHJLRQDO VSHDNHUV
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DQG FORVHO\ WLHG WR WKH QHJDWLYH VRFLDO VDOLHQFH D॔DFKHG WR WKH WUDGLWLRQDO ORFDO TXDOLW\�

QHLWKHU HGXFDWLRQ QRU VH[ ZHUH VLJQLਖ਼FDQW SUHGLFWRUV RI WKH 5DOHLJK FKDQJH� $V WKH UHVXOWV

LQ 7DEOH ���� VKRZ� GDWH RI ELUWK DQG SUHFHGLQJ�IROORZLQJ VHJPHQW SODFH ZHUH VLJQLਖ਼FDQW

SUHGLFWRUV IRU �R�� ZKLOH LQ 7DEOH ���� ZH VHH WKDW WKH RQO\ VLJQLਖ਼FDQW SUHGLFWRU RI �RK�

IURQWLQJ LV GDWH RI ELUWK� ॡXV LW LV OLNHO\ WKDW LQ 5DOHLJK� DV LQ RWKHU SDUWV RI WKH FRXQWU\�

WKH ORZ�EDFN PHUJHU LV SURFHHGLQJ ZLWKRXW UHPDUN�

(VWLPDWH 6� (� S�YDOXH
�,QWHUFHSW� −����� �����
'2% ����� ����� � ���� 



(GXFDWLRQ ����
0DOH −����� ����� ����
3UHFHGLQJ SODFH� � ���� 



&RURQDO ����� �����
>K@ ����� �����
/DELDO −����� �����
/DWHUDO −����� �����
9HODU ����� �����

)ROORZLQJ SODFH� ���� 

$,&� ����� %,&� ����� ORJ L� −����

7DEOH ����� �R� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH

(VWLPDWH 6� (� S�YDOXH
�,QWHUFHSW� −����� �����
'2% ������ ����� � ���� 



(GXFDWLRQ ����
0DOH −����� ����� ����
3UHFHGLQJ SODFH ����
)ROORZLQJ SODFH ����

$,&� ����� %,&� ����� ORJ L� −����

7DEOH ����� �RK� )� ∼ '2% � (GXFDWLRQ � 6H[ � 3UHFHGLQJ 3ODFH � )ROORZLQJ 3ODFH
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��� 6XPPDU\

8QOLNH LQ 3KLODGHOSKLD� ZKHUH QDWLRQDOO\� DQG UHJLRQDOO\�RULHQWHG XQLYHUVLW\ VWXGHQWV DUH

GLYHUJLQJ IURP WKH ORFDO QRUPV ODUJHO\ PDLQWDLQHG E\ ORFDO DQG KLJK VFKRRO VSHDNHUV �DV

VKRZQ E\ VLJQLਖ਼FDQW LQWHUDFWLRQV EHWZHHQ HGXFDWLRQ DQG ELUWK \HDU�� LQ 5DOHLJK ZH VHH

WKDW WKH FRPPXQLW\ LV JHQHUDOO\ PRYLQJ WRJHWKHU LQ WKH VDPH GLUHFWLRQ� WKH QDWLRQDOO\�

RULHQWHG XQLYHUVLW\ VWXGHQWV DUH VLPSO\ D OL॔OH ELW DKHDG RI WKH UHVW RI WKH FRPPXQLW\ LQ

VRPH FDVHV� ॡLV GLVWLQFWLRQ OLNHO\ VWHPV IURP WKH GL੘HULQJ OHYHO RI VRFLDO VDOLHQFH RI WKH

WZR GLDOHFWVۚZKLOH VXUHO\ HYHU\$PHULFDQ KDV KHDUG D VWHUHRW\SHG LPLWDWLRQ RI D 6RXWKHUQ

GUDZO DQG XQGHUVWRRG WKH QHJDWLYH SHUFHSWLRQV DVVRFLDWHG ZLWK LW� WKH 3KLODGHOSKLD GLDOHFW

KDV PXFK OHVV ZLGHVSUHDG UHFRJQLWLRQ� DQG VSHDNHUV OLNHO\ IHHO OHVV SUHVVXUH WR FRUUHFW WKH

GLDOHFW XQOHVV WKH\ DUH OHVV WLHG WR WKH ORFDO FRPPXQLW\�

2Q WKH TXHVWLRQ RI OLQJXLVWLF HPEHGGLQJ� WKH UHVXOWV DUH XQIRUWXQDWHO\ VRPHZKDW LQ�

FRQFOXVLYH� 6LQFH ZH VHH WKH HQWLUH FRPPXQLW\ PRYLQJ DZD\ IURP DOO WKH FRUH 6RXWK�

HUQ 9RZHO 6KL॑ IHDWXUHV� DQG ZH NQRZ IURP SHUFHSWLRQ ZRUN FRQGXFWHG HOVHZKHUH LQ

WKH 6RXWK WKDW DOO RI WKH 696 YRZHOV EHDU VRPH OHYHO RI VDOLHQFH� LW LV LPSRVVLEOH WR VD\

ZKHWKHU WKH UHYHUVDO RI WKLV VKL॑ LV PRUH VRFLDOO\ RU OLQJXLVWLFDOO\ PRWLYDWHGۚYHU\ OLNHO\�

LW LV D FRPELQDWLRQ RI WKH WZR�

,Q 5DOHLJK� ZH VDZ WKH VDPH SD॔HUQ IRU WKH YRZHOV ZKLFK ZH NQRZ WR EH VWHUHRW\SL�

FDOO\ 6RXWKHUQ� WKRVH LQYROYHG LQ WKH 6RXWKHUQ 9RZHO 6KL॑� HVSHFLDOO\ WKH �D\� PRQRSK�

WKRQJ DQG WKH UHYHUVDO RI �H\� DQG �H�� ॡH \RXQJHU JHQHUDWLRQV DUH PRYLQJ DZD\ IURP

WKRVH 6RXWKHUQ SURQXQFLDWLRQV LQ IDYRU RI OHVV VWLJPDWL]HG SURGXFWLRQV� ॡH\ GR QRW DS�

SHDU WR EH UHWUHDWLQJ IURP RWKHU 5DOHLJK IHDWXUHV KRZHYHU� DV �DZ�� �XZ�� DQG �RK� KDYH

UHPDLQHG UHODWLYHO\ VWDEOH RYHU WLPH� ॡH SRVVLEOH H[FHSWLRQ KHUH LV LQ �RZ� IURQWLQJ� ZKLOH

SHUFHSWLRQ VWXGLHV E\ )ULGODQG HW DO� VKRZHG WKDW WKLV YRZHO ZDV UHFRJQL]DEO\ 6RXWKHUQ�

LW KDV VKRZQ RQO\ D VOLJKW UHWUHDW DW EHVW LQ 5DOHLJK�

���



&KDSWHU �

&RQFOXVLRQ

��� 6XPPDU\ RI ࣴQGLQJV

ॡH WZR FDVH VWXGLHV SUHVHQWHG LQ WKLV GLVVHUWDWLRQ VKRZ WKDW HGXFDWLRQ FDQ KDYH DQ H੘HFW

RQ VRXQG FKDQJH DERYH DQG EH\RQG D VSHDNHU۟V UDZ \HDUV RI VFKRROLQJ� %\ HQVXULQJ WKDW

WKH VRFLDO YDULDEOH RI VWXG\ UHਗ਼HFWV VRFLDO UHDOLW\� WKH HGXFDWLRQ LQGH[ LQWURGXFHG KHUH

ZDV DEOH WR UHYHDO VXEWOH QHZ FKDQJHV ZKLFK ZHUH QRW SUHYLRXVO\ QRWHG LQ WKH OLWHUDWXUH�

LQGLFDWLQJ WKDW WKLV LV D IUXLWIXO GLUHFWLRQ IRU IXWXUH TXDQWLWDWLYH VWXGLHV WR GHYHORS IXUWKHU�

,W ZLOO EH LQIRUPDWLYH WR VHH KRZ VXFFHVVIXOO\ WKLV DSSURDFK PD\ EH JHQHUDOL]HG WR RWKHU

VSHHFK FRPPXQLWLHV� DQG LQ ZKDW ZD\V LW ZLOO HYROYH LQ WKH SURFHVV� %\ HPSOR\LQJ WKLV

PHDVXUH LQ WKH VWXG\ RI 5DOHLJK� 1&� , KDYH VKRZQ WKDW ZKLOH HGXFDWLRQ PD\ QRW KDYH D

XQLIRUP H੘HFW DFURVV FRPPXQLWLHV� WKLV LQGH[ GRHV KDYH WKH SRWHQWLDO WR JHQHUDOL]H EH\RQG

WKH 3KLODGHOSKLD VSHHFK FRPPXQLW\�

,Q 3KLODGHOSKLD� ZH VDZ WKDW VSHDNHUV ZKR D॔HQGHG QDWLRQDO DQG UHJLRQDO LQVWLWXWLRQV

DUH OHDGLQJ D UHWUHDW IURP VRPH RI WKH WUDGLWLRQDO ORFDO YDULDEOHVۚWKH 3KLODGHOSKLD VKRUW�

D V\VWHP� WKH ORZ�EDFN GLVWLQFWLRQ� �DZ� UDLVLQJ� DQG �RZ� IURQWLQJۚZKLOH ORFDO DQG KLJK

VFKRRO VSHDNHUV KDYHPDLQWDLQHG WKHVH WUDGLWLRQDO IHDWXUHV� +RZHYHU� DOO HGXFDWLRQ JURXSV

���



DUH SDUWLFLSDWLQJ LQ VRPH QHZHU ORFDO FKDQJHVۚ�D\�� UDLVLQJ� �H\&� UDLVLQJۚDQG QDWLRQDO

DQG UHJLRQDO VSHDNHUV DUH HYHQ OHDGLQJ WKH ZD\ LQ �H\)� UDLVLQJ DQG �7XZ� IURQWLQJ� 6R

WKH H੘HFW RI KLJKHU HGXFDWLRQ LQ 3KLODGHOSKLD LV QRW VLPSO\ D ZKROHVDOH UHMHFWLRQ RI WKH

ORFDO GLDOHFW� LW LV IHDWXUH�VSHFLਖ਼F�

%\ FRQWUDVW� LQ 5DOHLJK HYHU\RQH LV UHWUHDWLQJ IURP WKH 6RXWKHUQ 9RZHO 6KL॑� 5HJLRQDO

DQG QDWLRQDO VSHDNHUV DUH VLPSO\ DKHDG RI WKH FXUYH LQ WKHVH FKDQJHV� 1DWLRQDO DQG UH�

JLRQDO VSHDNHUV OHDG WKH ZD\ LQ WKH VKL॑V RI WKH �D\�� �H\�� �H�� �L�� DQG �¨� QXFOHL� ZKLOH �XZ�

DQG �L\� KDYH UHPDLQHG UHODWLYHO\ VWDEOH RYHU WLPH� ॡH WUDGLWLRQDO UHDOL]DWLRQV RI WKH EDFN

YRZHOV �RZ�� DQG �DZ� PD\ DOVR EH UHWUHDWLQJ� EXW PRUH VORZO\� DQG VR IDU ZLWK QR FOHDU

HGXFDWLRQ VWUDWLਖ਼FDWLRQ� ॡH ORZ�EDFN YRZHOV DUH GHਖ਼QLWHO\ EHJLQQLQJ WR PHUJH� ZLWKRXW

DQ\ VWUDWLਖ਼FDWLRQ E\ HGXFDWLRQ� 5DOHLJK VKRZV PRUH RI D ZKROHVDOH UHMHFWLRQ RI WKH GLDOHFW

WKDQ 3KLODGHOSKLD� EXW ZLWK VRPH H[FHSWLRQV ZKLFK UHTXLUH IXUWKHU LQYHVWLJDWLRQ ZLWK D

ODUJHU TXDQWLW\ RI GDWD�

,Q HDFK FDVH� , KDYH VXJJHVWHG WKDW VRFLDO VDOLHQFH ZDV UHVSRQVLEOH IRU WKH SD॔HUQV

RI FKDQJH VHHQ DQG WKH YDU\LQJ H੘HFW RI HGXFDWLRQ� ,Q WKLV ਖ਼QDO FKDSWHU� , ਗ਼HVK RXW WKLV

DUJXPHQW LQ UHODWLRQ WR RWKHU DOWHUQDWLYH H[SODQDWLRQV� )LUVW� WKH PRVW FRPPRQ UHVSRQVH

WR WKHVH UHVXOWV� LVQ۟W HGXFDWLRQ MXVW D UHਗ਼HFWLRQV RI VRFLDO FODVV"

��� ,V WKLV MXVW VRFLDO FODVV VWUDWLࣴFDWLRQ"

,Q WKH LQWURGXFWLRQ� , EULHਗ਼\ WRXFKHG RQ WKH UHODWLRQVKLS EHWZHHQ HGXFDWLRQ DQG VRFLDO

FODVV� DUJXLQJ WKDW ZKLOH WKH\ DUH FHUWDLQO\ FRUUHODWHG� WKHUH LV QRW D RQH�WR�RQH PDSSLQJ

EHWZHHQ WKH W\SHV RI HGXFDWLRQ VWXGLHG KHUH DQG WKH VRFLDO FODVV RI WKH VSHDNHUV� ॡLV

LV D QDWXUDO TXHVWLRQ WR DVN KRZHYHU� DQG EHDUV IXUWKHU FRQVLGHUDWLRQ� ॡH XQGHUO\LQJ

DVVXPSWLRQ LV WKDW LQGLYLGXDOV ZKR DUH DEOH WR SXUVXH KLJKHU HGXFDWLRQ DW D SUHVWLJLRXV

QDWLRQDO XQLYHUVLW\ DUH JHQHUDOO\ RI PLGGOH WR XSSHU FODVV EDFNJURXQGV WR EHJLQ ZLWK� ॡLV

���



LV OLNHO\ WUXH� EXW WKH HTXLYDOHQFH EHWZHHQ W\SH RI HGXFDWLRQ DQG VRFLDO FODVV GRHV QRW KROG

XS XQGHU LQYHVWLJDWLRQ�

)RU H[DPSOH� LI ZH UHWXUQ WR .URFK۟V ������ ZRUN RQ WKH 3KLODGHOSKLD XSSHU FODVV� ERWK

EHIRUH DQG D॑HU :RUOG :DU ,, WKH FKDUDFWHULVWLFV ZKLFK GLVWLQJXLVK WKH XSSHU FODVV DUH

QRW WKH VDPH RQHV WKDW ZH ਖ਼QG PDUNLQJ D SUHVWLJLRXV KLJKHU HGXFDWLRQ KHUH� .URFK IRXQG

WKDW WKH XSSHU FODVV VWLOO SDUWLFLSDWHV LQ WKH VDPH SKRQRORJLFDO VSHHFK FRPPXQLW\ DV RWKHU

3KLODGHOSKLDQVۚWKH\ VKDUH RQJRLQJ FKDQJHV LQ SURJUHVV� DQG QRWDEO\ IROORZ WKH VDPH

VKRUW�D SD॔HUQ DV ZRUNLQJ FODVV VSHDNHUV� ॡH RQO\ GL੘HUHQFH LV WKDW WKH\ VKRZ OHVV

H[WUHPH IRUPV LQ VRPH FDVHV� IRU H[DPSOH� WKHLU VKRUW�D VSOLW LV QRW DV SKRQHWLFDOO\ ZLGH

DV ZRUNLQJ FODVV VSHDNHUV� EXW LV VWLOO LGHQWLਖ਼DEO\ 3KLODGHOSKLDQ �.URFK ��������� .URFK

��������� H[SODLQV WKDW� ۢ%\ XVLQJ ORFDO SURQXQFLDWLRQV LQ D SKRQHWLFDOO\ PLQLPDO ZD\� LW

VKRZV� WR WKH PD[LPDO H[WHQW SRVVLEOH JLYHQ LWV XQGHUO\LQJ GLDOHFW� WKDW LW LV DOOLHG WR WKH

VWDQGDUG UHJLRQDO DQG QDWLRQDO ODQJXDJH DV DJDLQVW WKH ORFDO RQH�ۣ :KLOH WKLV PRWLYDWLRQ LV

PRVW OLNHO\ VKDUHG E\ QDWLRQDO XQLYHUVLW\ VWXGHQWV� ZKDW ZH VHH UHਗ਼HFWHG LQ WKH HGXFDWLRQ

VWUDWLਖ਼FDWLRQ SUHVHQWHG KHUH LV VRPHWKLQJ HQWLUHO\ GL੘HUHQW DQG QHZ� 3KLODGHOSKLDQV ZLWK

QDWLRQDO HGXFDWLRQV DUH QRW PHUHO\ XVLQJ OHVV H[WUHPH VKRUW�D UHDOL]DWLRQV� EXW DFWXDOO\

VZLWFKLQJ WR D OHVV VWLJPDWL]HG V\VWHP� WKH QDVDO V\VWHP�

)XUWKHUPRUH� RQ D PRUH DQHFGRWDO OHYHO� WKHUH DUH VHYHUDO FDVHV ZLWKLQ WKH 31& DQG

,+(/3 GDWD ZKHUH VWUDWLਖ਼FDWLRQ E\ HGXFDWLRQ PD\ EH VHHQ ZLWKLQ HYHQ WKH VDPH JHQHU�

DWLRQ RI D VLQJOH IDPLO\ۚVLEOLQJV ZLWK LGHQWLFDO XSEULQJLQJV ZKR KDYH SXUVXHG GL੘HUHQW

HGXFDWLRQDO WUDMHFWRULHV �VHH 3ULFKDUG DQG 7DPPLQJD ����� )LVKHU HW DO� ���� IRU H[DPSOHV��

6R ZKLOH RI FRXUVH WKHUH PD\ EH D FHUWDLQ DPRXQW RI RYHUODS EHWZHHQ WKH HGXFDWLRQ LQGH[

LQWURGXFHG KHUH DQG EURDGHU VRFLDO FODVV PHDVXUHV� WKLV VWXG\۟V ਖ਼QGLQJV DUH QRW PHUHO\

WKH UHGLVFRYHU\ RI WKH GL੘HUHQFHV EHWZHHQ XSSHU FODVV DQG ORZHU FODVV WKDW KDYH DOZD\V

H[LVWHG�

���



��� :KDW DERXW DFFRPPRGDWLRQ"

$QRWKHU SRVVLEOH H[SODQDWLRQ� ZKLFK KDV WKH DGYDQWDJH RI RYHUFRPLQJ WKH VLEOLQJ GLਜ਼�

FXOW\� LV WKDW ZKDW ZH DUH VHHLQJ LV DFFRPPRGDWLRQ� 1DWLRQDO FROOHJH VWXGHQWV VLPSO\

KDYH PRUH FRQWDFW ZLWK VSHDNHUV RI RWKHU GLDOHFWV� VR WKHVH ਖ਼QGLQJV FRXOG EH WKH UHVXOW

RI D PHFKDQLVWLF FRQYHUJHQFH SURFHVV� $FFRUGLQJ WR WKLV OLQH RI UHDVRQLQJ� VWXGHQWV ZKR

D॔HQG GL੘HUHQW W\SHV RI XQLYHUVLWLHV UHWUHDW IURP WKH ORFDO GLDOHFW LQ DFFRUGDQFH ZLWK WKH

DPRXQW RI H[SRVXUH WR RXWVLGH GLDOHFWV WKH\ UHFHLYH ZLWKLQ WKH FROOHJH VH॔LQJ� ॡLV LV

FHUWDLQO\ D FRPSHOOLQJ DQG LQWXLWLYH WKHRU\� EXW LW LV QRW DW DOO VLPSOH WR SURYH� :KLOH D

VWXGHQW DW D QDWLRQDO XQLYHUVLW\ KDV WKH SRWHQWLDO WR FRPH LQWR FRQWDFW ZLWK D JUHDW PDQ\

VSHDNHUV RI RWKHU GLDOHFWV� LW LV QRW FHUWDLQ WKDW WKH\ LQ IDFW GR� )XUWKHUPRUH� HYHQ LI WKH\

GR KDYH GDLO\ FRQWDFW ZLWK RWKHU GLDOHFWV� ZH GR QRW NQRZ ZKHWKHU WKHVH FRQWDFWV DUH RI

D W\SH ZKLFK OHDGV WR ODVWLQJ OLQJXLVWLF FKDQJH� ॡHUH LV FRQWLQXHG GHEDWH FRQFHUQLQJ WKH

H[WHQW WR ZKLFK GLDOHFW FRQWDFW FDQ OHDG WR ORQJ�WHUP GLDOHFW FKDQJH �%RZLH ����� 7UXGJLOO

����� ������ $QG FRQWDFW GRHV QRW DOZD\V OHDG WR FRQYHUJHQFH� VWXGLHV KDYH VKRZQ WKDW

LQ VRPH FDVHV� ZKHQ VSHDNHUV GR QRW ZLVK WR EH LGHQWLਖ਼HG ZLWK WKHLU LQWHUORFXWRUV� WKDW

LV� LQFUHDVH WKH VRFLDO GLVWDQFH EHWZHHQ WKHP� LW PD\ DFWXDOO\ OHDG WR GLYHUJHQFH �%RXUKLV

DQG *LOHV ������ /LNHZLVH� SHRSOH WHQG WR RQO\ DFFRPPRGDWH WR GLDOHFWV ZKLFK FDUU\ VRPH

DPRXQW RI SUHVWLJH �6XUHN�&ODUN ������ )LQDOO\� WKHUH LV WKH GLਜ਼FXOW\ RI SLQSRLQWLQJ WKH

WDUJHW RI WKLV DFFRPPRGDWLRQ� +RZ LV LW WKDW 3KLODGHOSKLDQ VWXGHQWV DW XQLYHUVLWLHV ZLWK

YDU\LQJ PL[HV RI UHJLRQDO GLDOHFWV KDYH PDQDJHG WR FRQYHUJH WRZDUGV D FRPPRQ WDUJHW"

2I FRXUVH� QRQH RI WKLV LV WR VD\ WKDW WKHUH LV QR UROH ZKDWVRHYHU IRU DFFRPPRGDWLRQ

SURFHVVHV WR KHOS VKDSH WKH SD॔HUQV IRXQG KHUH� ॡHUH LV QR GRXEW VRPH GHJUHH RI XQ�

FRQVFLRXV DFFRPPRGDWLRQ DW ZRUN LQ HYHU\ GLDOHFW FRQWDFW VLWXDWLRQ� SDUWLFXODUO\ LQ WKH

FROOHJH HQYLURQPHQW� DQG GHJUHH RI FRQWDFW EHWZHHQ GL੘HUHQW VRFLDO JURXSV OLNHO\ H[SODLQV

KRZ VXFK FKDQJHV DUH VSUHDG WKURXJKRXW WKH VSHHFK FRPPXQLW\� +RZHYHU� LW LV VLPSO\

���



QRW DV VWUDLJKWIRUZDUG DQ DQVZHU DV LW DSSHDUV WR EH� DQG PXFK PRUH LQTXLU\ LV QHHGHG

LQWR WKH TXHVWLRQV , UDLVH DERYH LQ RUGHU WR WHDVH RXW ZKDW WKDW UROH LV LQ DFWXDOLW\� ,QWHU�

HVWLQJ DYHQXHV RI UHVHDUFK WR SXUVXH LQFOXGH WKH H[DPLQDWLRQ RI KRZ VDOLHQFH �$XHU HW DO�

����� DQG IUHTXHQF\ �%DEHO ����� D੘HFW DFFRPPRGDWLRQ�

��� ,QWHUQDOL]HG QHJDWLYH HYDOXDWLRQ

6R ZKLOH ERWK DFFRPPRGDWLRQ DQG VRFLDO FODVV KDYH WKHLU UROHV WR SOD\� QHLWKHU E\ LWVHOI

FRPSOHWHO\ H[SODLQV WKH IDFWV DV RI \HW� ,Q WKH FDVHV SUHVHQWHG KHUH� WKH FRQQHFWLRQ EH�

WZHHQ KLJKHU HGXFDWLRQ DQG VDOLHQFH LV FUXFLDO� +RZHYHU WKH TXHVWLRQ UHPDLQV� ZK\ LV LW

WKDW WKH H੘HFW RI VDOLHQFH LV VWURQJHVW DW QDWLRQDO XQLYHUVLWLHV� DQG KDUGO\ SUHVHQW DW DOO

IRU ORFDO FROOHJHV" 2QH H[SODQDWLRQ� ZKLFK LV VRPHZKDW VLPLODU LQ UHDVRQLQJ WR WKDW RI

DFFRPPRGDWLRQ� LV WKDW QDWLRQDO FROOHJH VWXGHQWV DUH LQHYLWDEO\ PDGH PRUH DZDUH RI WKH

QHJDWLYH VWHUHRW\SHV DVVRFLDWHG ZLWK WKHLU ORFDO GLDOHFW IHDWXUHV WKDQ WKHLU SHHUV DW ORFDO

FROOHJHV� GXH WR WKH RYHUW FRPPHQWV RI WKHLU QRQ�ORFDO SHHUV� ॡLV H[SODQDWLRQ LV FHUWDLQO\

VXSSRUWHG E\ VRPH RI WKH FRQYHUVDWLRQV UHFRUGHG LQ WKH ,+(/3 FRUSXV� VWXGHQWV DW WKH

8QLYHUVLW\ RI 3HQQV\OYDQLD IRU H[DPSOH ZHUH PXFK PRUH OLNHO\ WR UHSRUW WKDW WKHLU FODVV�

PDWHV KDYH FRPPHQWHG RQ WKHLU DFFHQW WKDQ VWXGHQWV DW ORFDO FROOHJHV ZHUH� 6WHSKDQ\

'XQVWDQ۟V ������ ZRUN RQ $SSDODFKLDQ VWXGHQWV D॔HQGLQJ FROOHJH LQ XUEDQ 1RUWK &DU�

ROLQD LV DOVR KLJKO\ LQIRUPDWLYH KHUH� 6KH QRWHV WKDW HVSHFLDOO\ IRU UXUDO VWXGHQWV� FROOHJH

LV R॑HQ WKH ਖ਼UVW WLPH WKDW WKH\ HQFRXQWHU QHJDWLYH D॔LWXGHV WRZDUGV WKHLU GLDOHFW� ॡLV

KDV D VWURQJ H੘HFW RQ WKHVH VWXGHQWV� 'XQVWDQ ���������� UHFRUGV WKDW ۢ6RPH SDUWLFLSDQWV

QRWHG WKDW WKHLU D॔LWXGHV WRZDUG WKHLU RZQ VSHHFK �DQG WKH QHHG WR FRGH�VZLWFK� FKDQJHG

RYHU WLPH LQ FROOHJHۣ DQG WKDW WKHVH D॔LWXGHV ZHUH WLHG WR D FRQFHUQ DERXW KRZ WKH\ DUH

SHUFHLYHG E\ RWKHUV� ۢ0DQ\ SDUWLFLSDQWV LQ WKLV VWXG\ VXJJHVWHG WKDW WKH\ IHOW D QHHG WR

FKDQJH WKHLU VSHHFK RQ FDPSXV WR VRXQG PRUH SURIHVVLRQDO� WR EH WDNHQ VHULRXVO\� RU WR

���



DYRLG VWHUHRW\SLQJ DQG MXGJPHQWۣ �����������

ॡH VWDQGDUGL]LQJ LQਗ਼XHQFH RI DQ HOLWH QDWLRQDO XQLYHUVLW\ HGXFDWLRQ LV FOHDU� :KLOH

WKLV LQਗ਼XHQFH PD\ VRPHWLPHV DVVHUW LWVHOI LQ VXEWOH� VXEFRQVFLRXV ZD\V� WKURXJK WKH DXWR�

PDWLF FRQYHUJHQFH RI VSHDNHUV IURP GL੘HUHQW GLDOHFW DUHDV FRPLQJ LQWR FRQWDFW� WKLV LV QRW

ZKDW LV VHHQ KHUH� ,Q ERWK 3KLODGHOSKLD DQG 5DOHLJK� WKLV LQਗ਼XHQFH LV RYHUW� FRPPXQLFDWHG

WKURXJK VRFLDO VWHUHRW\SHV DQG WKH QHJDWLYH VDOLHQFH RI VSHFLਖ਼F OLQJXLVWLF IHDWXUHV� $V RQ�

JRLQJ DQDO\VLV RI WKH ,+(/3 GDWD UHYHDOV D VLPLODU VWUDWLਖ਼FDWLRQ RI ORFDO IHDWXUHV DPRQJ

KLJK VFKRRO VWXGHQWV� ZH PD\ ਖ਼QG WKDW WKLV VWDQGDUGL]LQJ LQਗ਼XHQFH KDV EHJXQ WR UHDFK

EH\RQG FROOHJH LQWR WKH FROOHJH�SUHS VFKRROV ZKLFK DUH LQFUHDVLQJO\ IRFXVHG RQ SUHSDULQJ

VWXGHQWV IRU DGPLVVLRQ WR WKH HOLWH QDWLRQDO XQLYHUVLWLHV�

��� 5HWXUQ WR WKH EHJLQQLQJ� HGXFDWLRQ DQG DFWXDWLRQ

, ZLOO FRQFOXGH ZLWK WKH TXHVWLRQ WKDW VR PDQ\ VRFLROLQJXLVWV VWULYH WR VROYH� ZK\ WKHVH

FKDQJHV� QRZ" ॡH UHVXOWV SUHVHQWHG KHUH KDYH WDQWDOL]LQJ LPSOLFDWLRQV IRU WKH DFWXD�

WLRQ SUREOHP� ZKLFK ZLOO QHHG WR EH LQYHVWLJDWHG IXUWKHU� /DERY HW DO� ��������� UDLVH WKLV

TXHVWLRQ� DVNLQJ ۢZKDW KDSSHQHG LQ WKH SHULRG ��������� WKDW UHRULHQWHG 3KLODGHOSKLDQV

WRZDUG D 1RUWKHUQ UHDOL]DWLRQ RI WKHLU YRZHO V\VWHP"ۣ ॡH\ QRWH WKDW WKH FKDQJHV WR WKH

3KLODGHOSKLD GLDOHFW ODFN D FOHDU OLQJXLVWLF FDXVH� DV WKH\ GRQ۟W ۢPD[LPL]H WKH IXQFWLRQDO

HFRQRP\ RI WKH V\VWHPۣ DQG JHQHUDOO\ UXQ FRXQWHU WR WKH SULQFLSOH RI PD[LPDO GLVSHUVLRQ

�/DERY HW DO� ��������� /LNHZLVH� WKHUH LV QR HYLGHQFH RI ODUJH�VFDOH GLDOHFW FRQWDFW RU DQ

LQਗ਼X[ RI 1RUWK 0LGODQGV VSHDNHUV WR H[SODLQ WKLV UHDOLJQPHQW� ॡHUHIRUH� WKHVH FKDQJHV

DUH PRVW OLNHO\ GXH WR RWKHU VRFLDO IDFWRUV �/DERY HW DO� ��������� VXFK DV FKDQJHV LQ WKH

VRFLDO HYDOXDWLRQ RI WKHVH YDULDEOHV�

:KLOH LW LV QRW ZLWKLQ WKH VFRSH RI WKLV ZRUN WR SURYH RQH ZD\ RU DQRWKHU ZKHWKHU

FKDQJHV LQ WKH HGXFDWLRQ V\VWHP UHVXOWHG LQ WKHVH VRXQG FKDQJHV� , ZLOO UHWXUQ WR WKH ZRUN

���



RI 0DUWLQ 7URZ� ZKR QRWHG WKDW ۢ::,, ZDV WKH ZDWHUVKHG HYHQW IRU KLJKHU HGXFDWLRQ LQ

PRGHUQ GHPRFUDWLF VRFLHWLHVۣ �7URZ ����F������ ॡH IDFW WKDW VSHDNHUV ZLWK SUHVWLJLRXV

QDWLRQDO FROOHJH HGXFDWLRQV DUH OHDGLQJ D UHYHUVDO RI VWHUHRW\SHG ORFDO IHDWXUHV� D UHYHUVDO

ZKLFK EHJLQV GXULQJ WKH VDPH SHULRG DV D VHD FKDQJH LQ $PHULFDQ HGXFDWLRQDO D॔DLQPHQW�

LV TXLWH VXJJHVWLYH�

ॡLUW\ \HDUV DJR� -RKQ 5LFNIRUG FKDOOHQJHG VRFLROLQJXLVWV WR WDNH WKH ۞VRFLR۟ VLGH RI

VRFLROLQJXLVWLFV PRUH VHULRXVO\� E\ GHYHORSLQJ QHZ DSSURDFKHV WR WKH VWXG\ RI VRFLDO FODVV

ZKLFK GUDZ RQ H[LVWLQJ VRFLRORJLFDO WKHRU\ �5LFNIRUG ������ +HZULWHV WKDW E\ LJQRULQJ WKH

ZRUN RI RWKHU VRFLDO VFLHQWLVWV� ZH ULVNPLVVLQJ RXW RQ YDOXDEOH LQVLJKWV RXU VRFLDO YDULDEOHV

FRXOG SURYLGH� :KLOH WKLV GLVVHUWDWLRQ KDV EDUHO\ VFUDWFKHG WKH VXUIDFH RI WKH VRFLRORJLFDO

OLWHUDWXUH RQ HGXFDWLRQ� PXFK OHVV IXOO\ HPEUDFHG WKH FRQਗ਼LFW WKHRU\ DSSURDFK DGYRFDWHG

E\ 5LFNIRUG� LW KDV GHPRQVWUDWHG WKDW KLV ���� FDOO WR DFWLRQ LV QR OHVV UHOHYDQW QRZ WKDQ

LW ZDV WKHQۚE\ UHFRQVLGHULQJ WKH ZD\ ZH DSSURDFK WKH VWXG\ RI VRFLDO YDULDEOHV� ZH FDQ

DFKLHYH IUHVK LQVLJKW LQWR WKH QDWXUH RI OLQJXLVWLF FKDQJH�

���



$SSHQGL[ $

'HWDLOV RI DQDO\VLV

���



$�� 5 SDࠪDJHV DQG IXQFWLRQV XVHG IRU DQDO\VLV

ۨ � :KHQ DSSOLHG WR D OLQHDU PRGHO REMHFW� SURGXFHV D VHULHV RI GLDJQRVWLF SORWV�

ॡH &RRN۟V GLVWDQFH PHWULF XVHG KHUH LV GHULYHG IURP RQH RI WKHVH SORWV�

ۨ � )RUPDQW QRUPDOL]DWLRQ DQG GDWH RI ELUWK FHQWHULQJ DQG VFDOLQJ

ۨ � )L॔LQJ PL[HG H੘HFWV PRGHOV

ۨ � /RJ�OLNHOLKRRG UDWLR WHVW IRU VLJQLਖ਼FDQFH RI SUHGLFWRUV

ۨ � � 3RVW�KRF 7XNH\ WHVWV

ۨ � 3OR॔LQJ

���



$�� 3KLODGHOSKLD WRNHQ FRXQWV DQG RXWOLHU DQDO\VLV

WRWDO UHPRYHG WRWDO UHPRYHG

�DHK� ����� � �H\)� ����� �

�DH� ������ � �H\&� ������ �

�RK� ������ � �RZ&� ������ �

�R� ������ � �RZ)� ������ �

�DZ� ������ � �7XZ� ����� �

�D\�� ������ � �.XZ� ����� �

7DEOH $��� 6XPPDU\ RI WRNHQ FRXQWV IRU HDFK YRZHO LQ &KDSWHU �� 3KLODGHOSKLD�

$�� 5DOHLJK WRNHQ FRXQWV

WRWDO WRWDO

�L\� ����� �XZ� �����

�L� ����� �RZ� �����

�H\� ����� �DZ� �����

�H� ����� �R� �����

�¨� ������ �RK� �����

�D\� �����

7DEOH $��� 6XPPDU\ RI WRNHQ FRXQWV IRU HDFK YRZHO LQ &KDSWHU �� 5DOHLJK�

���



$�� 0XOWLSOH FRPSDULVRQ UHVXOWV

/LQHDU +\SRWKHVLV (VWLPDWH 6WG� (UURU S YDOXH

� � �   � −�.��� ����� ����

� � �   � −�.��� ����� � ���� 




� � �   � −�.��� ����� � ���� 




� � �   � −�.��� ����� ���� 



� � �   � −�.��� ����� � ���� 




� � �   � −�.��� ����� � ���� 




� +6� � /RFDO� � 5HJLRQDO� � 1DWLRQDO

7DEOH $��� �¨K� (G,QGH[ 0XOWLSOH &RPSDULVRQV RI 0HDQV� 7XNH\ &RQWUDVWV�

���



/LQHDU +\SRWKHVLV (VWLPDWH 6WG� (UURU ] YDOXH S YDOXH

'2%�(G� YV� '2%�(G�   � ����� ����� ����� ����

'2%�(G� YV� '2%�(G�   � ����� ����� ����� ����

'2%�(G� YV� '2%�(G�   � ����� ����� ����� � ���� 




'2%�(G� YV� '2%�(G�   � ����� ����� ����� ����

'2%�(G� YV� '2%�(G�   � ����� ����� ����� ����

'2%�(G� YV� '2%�(G�   � ����� ����� ����� ����

� +6� � /RFDO� � 5HJLRQDO� � 1DWLRQDO

7DEOH $��� �H\)� (G,QGH[ 0XOWLSOH &RPSDULVRQV RI 0HDQV�

���



%LEOLRJUDSK\

������� 1DWLRQDO &HQWHU IRU (GXFDWLRQ 6WDWLVWLFV &ROOHJH 1DYLJDWRU� K॔SV���QFHV�HG�JRY�

FROOHJHQDYLJDWRU��

������� 86 1HZV 	 :RUOG 5HSRUW %HVW &ROOHJHV 5DQNLQJV� K॔S���FROOHJHV�XVQHZV�UDQN�

LQJVDQGUHYLHZV�FRP�EHVW�FROOHJHV�

$XHU� 3�� %� %DUGHQ� DQG %� *URVVNRSI ������� 6XEMHFWLYH DQG REMHFWLYH SDUDPHWHUV GHWHU�

PLQLQJ ۞VDOLHQFH۟ LQ ORQJ�WHUP GLDOHFW DFFRPPRGDWLRQ� -RXUQDO RI 6RFLROLQJXLVWLFV �����

���ۙ����

%DEHO� 0� ������� 'LDOHFW GLYHUJHQFH DQG FRQYHUJHQFH LQ 1HZ =HDODQG (QJOLVK� /DQJXDJH

LQ 6RFLHW\ ��� ���ۙ����

%HFNHU� .� ������� ॡH VRFLDO PHDQLQJ�V� RI UDLVHG %28*+7 LQ 1HZ <RUN &LW\� $ SHUFHS�

WXDO DSSURDFK� 3DSHU SUHVHQWHG DW 1:$9 ��� *HRUJHWRZQ 8QLYHUVLW\� 2FWREHU ���

%HFNHU� .� ������� ॡH VRFLDO PRWLYDWLRQV RI UHYHUVDO� 5DLVHG ERXJKW LQ 1HZ <RUN &LW\

(QJOLVK� /DQJXDJH LQ 6RFLHW\ ������ ���ۙ����

%HUUH॔� '� ������� ॡH GD\ WKH SXUSRVH RI FROOHJH FKDQJHG� Hࡍ &KURQLFOH RI +LJKHU (GXFD�

WLRQ� /DVW PRGLIHG -DQXDU\ ��� ����� K॔S���FKURQLFOH�FRP�DUWLFOH�ॡH�'D\�WKH�3XUSRVH�

RI�&ROOHJH��������"FLG DW	XWPBVRXUFH DW	XWPBPHGLXP HQ�

���



%LJKDP� '� ������� 0HFKDQLVPV RI DFFRPPRGDWLRQ DPRQJ HPHUJLQJ DGXOWV LQ D XQLYHUVLW\

VH॔LQJ� -RXUQDO RI (QJOLVK /LQJXLVWLFV ��� ���ۙ����

%RXUKLV� 5� <� DQG +� *LOHV ������� ॡH ODQJXDJH RI LQWHUJURXS GLVWLQFWLYHQHVV� /DQJXDJH�

HWKQLFLW\� DQG LQWHUJURXS UHODWLRQV� ���ۙ����

%RZLH� '� Hࡍ������� (ठHFW RI *HRJUDSKLF 0RELOLW\ RQ WKH 5HWHQWLRQ RI D /RFDO 'LDOHFW� 3K� '�

WKHVLV� 8QLYHUVLW\ RI 3HQQV\OYDQLD� 3KLODGHOSKLD�

%ULQW� 6�� 0� 5LGGOH� DQG 5� $� +DQQHPDQ ������ -XO\�� 5HIHUHQFH VHWV� LGHQWLWLHV� DQG DVSL�

UDWLRQV LQ D FRPSOH[ RUJDQL]DWLRQDO ਖ਼HOG� ॡH FDVH RI $PHULFDQ IRXU�\HDU FROOHJHV DQG

XQLYHUVLWLHV� 6RFLRORJ\ RI (GXFDWLRQ ������ ���ۙ����

&ORSSHU� &�� '� 3LVRQL� DQG .� GH -RQJ ������� $FRXVWLF FKDUDFWHULVWLFV RI WKH YRZHO V\V�

WHPV RI VL[ UHJLRQDO YDULHWLHV RI $PHULFDQ (QJOLVK� -RXUQDO RI WKH $FRXVWLFDO 6RFLHW\ RI

$PHULFD ������� ����ۙ�����

&RQQ� -� &� ������� 2I ک0RLFHڨ DQG 0HQ� Hࡍ (YROXWLRQ RI 0DOH�OHG 6RXQG &KDQJH� 3K� '�

WKHVLV� 8QLYHUVLW\ RI 3HQQV\OYDQLD�

'H 'HFNHU� 3� ������� $ UHDO�WLPH LQYHVWLJDWLRQ RI VRFLDO DQG SKRQHWLF FKDQJHV LQ SRVW�

DGROHVFHQFH� ,Q 0� 5DYLQGUDQDWK �(G��� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUNLQJ 3DSHUV LQ

/LQJXLVWLFV ����� 6HOHFWHG SDSHUV IURP 1:$9 ��� SS� ��ۙ���

'LQNLQ� $� -� ������� :KDW۟V UHDOO\ KDSSHQLQJ WR VKRUW�D EHIRUH O LQ 3KLODGHOSKLD" $PHULFDQ

6SHHFK ������ �ۙ���

'RGVZRUWK� 5� ������� 5HWUHDW IURP WKH 6RXWKHUQ 9RZHO 6KL॑ LQ 5DOHLJK� 1&� 6RFLDO )DFWRUV�

8QLYHUVLW\ RI 3HQQV\OYDQLD:RUNLQJ 3DSHUV LQ /LQJXLVWLFV ����� 6HOHFWHG 3DSHUV IURP1:$9

��� ��ۙ���

���



'RGVZRUWK� 5� ������� 1HWZRUN HPEHGGHGQHVV DQG WKH UHWUHDW IURP 6RXWKHUQ YRZHOV LQ

5DOHLJK� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUNLQJ 3DSHUV LQ /LQJXLVWLFV ����� 6HOHFWHG 3DSHUV

IURP 1:$9 ��� ��ۙ���

'RGVZRUWK� 5� DQG 0� .RKQ ������� 8UEDQ DQG UXUDO $$( YRZHOV LQ 1RUWK &DUROLQD� $

VXSUD�UHJLRQDO VKL॑ DQG UHJLRQDO DFFRPPRGDWLRQ� 3DSHU SUHVHQWHG DW 1:$9 ��� 8QL�

YHUVLW\ RI 2॔DZD� 2FWREHU ���

'RGVZRUWK� 5� DQG 0� .RKQ ������� 8UEDQ UHMHFWLRQ RI WKH YHUQDFXODU� ॡH 696 XQGRQH�

/DQJXDJH 9DULDWLRQ DQG &KDQJH ��� ���ۙ����

'XQVWDQ� 6� ������� Hࡍ LQढXHQFH RI VSHDNLQJ D GLDOHFW RI $SSDODFKLDQ (QJOLVK RQ WKH FROOHJH

H[SHULHQFH� 3K� '� WKHVLV� 1RUWK &DUROLQD 6WDWH 8QLYHUVLW\� 5DOHLJK� 1&�

)HDJLQ� &� ������� 9DULDWLRQ DQG &KDQJH LQ $ODEDPD (QJOLVK� :DVKLQJWRQ� '�&�� *HRUJH�

WRZQ 8QLYHUVLW\ 3UHVV�

)HDJLQ� &� ������� 0RUH HYLGHQFH IRU YRZHO FKDQJH LQ WKH 6RXWK� ,Q '� 6DQNR੘ �(G���

'LYHUVLW\ DQG GLDFKURQ\� SS� ��ۙ��� $PVWHUGDP� -RKQ %HQMDPLQV�

)HUJXVRQ� &� $� ������� ۞6KRUW�D۟ LQ 3KLODGHOSKLD (QJOLVK� ,Q 0� (� 6PLWK �(G��� 6WXGLHV LQ

/LQJXLVWLFV LQ +RQRU RI *HRUJH /� 7UDJHU� ॡH +DJXH� 0RXWRQ�

)LVKHU� 6�� +� 3ULFKDUG� DQG %� 6QHOOHU ������� ॡH DSSOH GRHVQ۟W IDOO IDU IURP WKH WUHH�

,QFUHPHQWDO FKDQJH LQ 3KLODGHOSKLD IDPLOLHV� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUNLQJ 3DSHUV

LQ /LQJXLVWLFV ����� 6HOHFWHG 3DSHUV IURP 1:$9 ��� ��ۙ���

)ULGODQG� 9� ������� ॡH 6RXWKHUQ VKL॑ LQ 0HPSKLV� 7HQQHVHH� /DQJXDJH 9DULDWLRQ DQG

&KDQJH ��� ���ۙ���

)ULGODQG� 9� ������� ॡH VRFLDO GLPHQVLRQ RI WKH 6RXWKHUQ YRZHO VKL॑� JHQGHU� DJH DQG

FODVV� -RXUQDO RI 6RFLROLQJXLVWLFV �� ���ۙ���

���



)ULGODQG� 9� ������� ۢ7LH� WLHG DQG WLJKWۣ� WKH H[SDQVLRQ RI �DL� PRQRSKWKRQJL]DWLRQ LQ

$IULFDQ�$PHULFDQ DQG (XURSHDQ�$PHULFDQ VSHHFK LQ 0HPSKLV� 7HQQHVVHH� -RXUQDO RI

6RFLROLQJXLVWLFV �� ���ۙ���

)ULGODQG� 9� ������� 5HEHO YRZHOV� +RZ YRZHO VKL॑ SD॔HUQV DUH UHVKDSLQJ VSHHFK LQ WKH

PRGHUQ 6RXWK� /DQJXDJH DQG /LQJXLVWLFV &RPSDVV ����� ���ۙ����

)ULGODQG� 9�� .� %DUWOH॔� DQG 5� .UHX] ������� 'R \RX KHDU ZKDW , KHDU" ([SHULPHQWDO

PHDVXUHPHQW RI WKH SHUFHSWXDO VDOLHQFH RI DFRXVWLFDOO\ PDQLSXODWHG YRZHO YDULDQWV E\

6RXWKHUQ VSHDNHUV LQ 0HPSKLV� 71� /DQJXDJH 9DULDWLRQ DQG &KDQJH ��� �ۙ���

)ULGODQG� 9�� .� %DUWOH॔� DQG 5� .UHX] ������� 0DNLQJ VHQVH RI YDULDWLRQ� 3OHDVDQWQHVV DQG

HGXFDWLRQ UDWLQJV RI VRXWKHUQ YRZHO YDULDQWV� $PHULFDQ 6SHHFK ������ ���ۙ����

)ULGODQG� 9�� 7� .HQGDOO� DQG &� )DUULQJWRQ ������� 'XUDWLRQDO DQG VSHFWUDO GL੘HUHQFHV LQ

$PHULFDQ (QJOLVK YRZHOV� 'LDOHFW YDULDWLRQ ZLWKLQ DQG DFURVV UHJLRQV� -RXUQDO RI WKH

$FRXVWLFDO 6RFLHW\ RI $PHULFD ������� ���ۙ����

)UXHKZDOG� -� ������� ॡH SKRQRORJLFDO DVSHFW RI SKRQHWLF FKDQJH� 3DSHU SUHVHQWHG DW

1:$9 ��� *HRUJHWRZQ 8QLYHUVLW\� 2FWREHU ���

*RUPDQ� .� ������� ॡH FRQVHTXHQFHV RI PXOWLFROOLQHDULW\ DPRQJ VRFLRHFRQRPLF SUHGLF�

WRUV RI QHJDWLYH FRQFRUG LQ 3KLODGHOSKLD� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUNLQJ 3DSHUV LQ

/LQJXLVWLFV ����� 6HOHFWHG 3DSHUV IURP 1:$9 ��� ��ۙ���

*RUPDQ� .� DQG +� 3ULFKDUG ������� 0HDVXUHV RI HGXFDWLRQ DQG SDUWLFLSDWLRQ LQ UHJLRQDO

VRXQG FKDQJH� 3DSHU SUHVHQWHG DW WKH /6$ $QQXDO 0HHWLQJ� 0LQQHDSROLV� -DQXDU\ ��

+HDWRQ� +� ������� $V VHHQ RQ 79� $Q DFRXVWLF DQDO\VLV RI $PHULFDQ 6RXWKHUQ GLDOHFW�

3DSHU SUHVHQWHG DW 1:$9 ��� %ORRPLQJWRQ� ,QGLDQD� 2FWREHU ���

���



.HUVZLOO� 3� ������� 6RFLR�HFRQRPLF FODVV� ,Q &� /ODPDV DQG 3� 6WRFNZHOO �(GV��ࡍ�H 5RXW�

OHGJH &RPSDQLRQ WR 6RFLROLQJXLVWLFV� /RQGRQ� 5RXWOHGJH�

.RKQ� 0� DQG &� )DUULQJWRQ ������� $ 7DOH RI 7ZR &LWLHV� &RPPXQLW\ 'HQVLW\ DQG $IULFDQ

$PHULFDQ (QJOLVK 9RZHOV� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUNLQJ 3DSHUV LQ /LQJXLVWLFV �����

6HOHFWHG 3DSHUV IURP 1:$9 ��� ���ۙ����

.URFK� $� ������� 'LDOHFW DQG VW\OH LQ WKH VSHHFK RI XSSHU FODVV 3KLODGHOSKLD� ,Q *� *X\�

-� %DXJK� '� 6FKL੘ULQ� DQG &� )HDJLQ �(GV��� 7RZDUGV D 6RFLDO 6FLHQFH RI /DQJXDJH� 3DSHUV

LQ +RQRU RI :LOOLDP /DERY� 3KLODGHOSKLD� -RKQ %HQMDPLQV�

/DERY� :� ������� Hࡍ 6RFLDO 6WUDWLडFDWLRQ RI (QJOLVK LQ 1HZ <RUN &LW\� :DVKLQJWRQ� '�&��

&HQWHU IRU $SSOLHG /LQJXLVWLFV�

/DERY� :� ������� ([DFW GHVFULSWLRQ RI WKH VSHHFK FRPPXQLW\� 6KRUW $ LQ 3KLODGHOSKLD�

,Q 5� :� )DVROG DQG '� 6FKL੘ULQ �(GV��� /DQJXDJH &KDQJH DQG 9DULDWLRQ� 9ROXPH �� RI

&XUUHQW ,VVXHV LQ /LQJXLVWLF �\HRUࡍ 3KLODGHOSKLD� -RKQ %HQMDPLQV�

/DERY� :� ������� 3ULQFLSOHV RI /LQJXLVWLF &KDQJH� ,QWHUQDO )DFWRUV� 2[IRUG� %ODFNZHOO�

/DERY� :� ������� 3ULQFLSOHV RI /LQJXLVWLF &KDQJH� 6RFLDO )DFWRUV� 2[IRUG� %ODFNZHOO�

/DERY� :� ������� ॡH UROH RI $IULFDQ $PHULFDQV LQ 3KLODGHOSKLD VRXQG FKDQJH� /DQJXDJH

9DULDWLRQ DQG &KDQJH ��� �ۙ���

/DERY� :�� 6� $VK� DQG &� %REHUJ ������� Hࡍ $WODV RI 1RUWK $PHULFDQ (QJOLVK� %HUOLQ�

0RXWRQ GH *UX\WHU�

/DERY� :�� $� /� +HQGHUVRQ� DQG 6� (� :DJQHU ������� ॡH LPSDFW RI KLJKHU HGXFDWLRQ RQ

ORFDO SKRQRORJ\� 16) *UDQW 1R� %&6���������

/DERY� :� DQG ,� 5RVHQIHOGHU ������� ॡH 3KLODGHOSKLD 1HLJKERUKRRG &RUSXV�

���



/DERY� :�� ,� 5RVHQIHOGHU� DQG -� )UXHKZDOG ������� 2QH KXQGUHG \HDUV RI VRXQG FKDQJH LQ

3KLODGHOSKLD� OLQHDU LQFUHPHQWDWLRQ� UHYHUVDO DQG UH�DQDO\VLV� /DQJXDJH ������ ��ۙ���

/DERY� :�� 0� <DHJHU� DQG 5� 6WHLQHU ������� $ DQWLWDWLYHࡌ 6WXG\ RI 6RXQG &KDQJH LQ

3URJUHVV� 3KLODGHOSKLD� 86 5HJLRQDO 6XUYH\� 5HSRUW RQ 16) 3URMHFW QR� *6������

0DVRQ� .� &� ������� ۢ2EDPD� &RPPXQLW\ FROOHJH VKRXOG EH ۞DV IUHH DQG XQLYHUVDO LQ

$PHULFD DV KLJK VFKRRO۟ �ۣ 3%6� /DVW PRGLਖ਼HG -DQXDU\ ��� ����� K॔S���ZZZ�SEV�RUJ�

QHZVKRXU�UXQGRZQ�FRPPXQLW\�FROOHJH�WXLWLRQ�WRS�WKHPH�VWDWH�XQLRQ�VSHHFK��

0H\HU� -� :� ������� ॡH H੘HFWV RI HGXFDWLRQ DV DQ LQVWLWXWLRQ� $PHULFDQ -RXUQDO RI 6RFLRO�

RJ\ ������ ��ۙ���

3D\QH� $� &� ������� )DFWRUV FRQWUROOLQJ WKH DFTXLVLWLRQ RI WKH 3KLODGHOSKLD GLDOHFW E\ RXW�

RI�VWDWH FKLOGUHQ� ,Q :� /DERY �(G��� /RFDWLQJ /DQJXDJH LQ 7LPH DQG 6SDFH� SS� ���ۙ����

$FDGHPLF 3UHVV�

3OLFKWD� %� DQG '� 5� 3UHVWRQ ������� ॡH �D\�V KDYH LW� WKH SHUFHSWLRQ RI �D\� DV D QRUWK�

VRXWK VWHUHRW\SH LQ 8QLWHG 6WDWHV (QJOLVK� $FWD /LQJXLVWLFD +DIQLHQVLD� ,QWHUQDWLRQDO

-RXUQDO RI /LQJXLVWLFV �� ���� ���ۙ����

3ULFKDUG� +� ������� /LQJXLVWLF YDULDWLRQ DQG FKDQJH LQ $WODQWD� *HRUJLD� 8QLYHUVLW\ RI

3HQQV\OYDQLD :RUNLQJ 3DSHUV LQ /LQJXLVWLFV ����� 6HOHFWHG 3DSHUV IURP 1:$9 ��� ���ۙ

����

3ULFKDUG� +� ������� ॡH UROH RI KLJKHU HGXFDWLRQ LQ VRFLDOO\�PRWLYDWHG FRUUHFWLRQ� D QHZ

ORRN DW 3KLODGHOSKLD YRZHOV� 0V� �6HFRQGॠDOLI\LQJ 3DSHU�� 8QLYHUVLW\ RI 3HQQV\OYDQLD�

3ULFKDUG� +� DQG .� *RUPDQ �LQ SUHS��� (GXFDWLRQDO D॔DLQPHQW DQG WKH UHWUHDW IURP WKH

3KLODGHOSKLD VKRUW�D V\VWHP�

���



3ULFKDUG� +� DQG 0� 7DPPLQJD ������� ॡH LPSDFW RI KLJKHU HGXFDWLRQ RQ 3KLODGHOSKLD

YRZHOV� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUNLQJ 3DSHUV LQ /LQJXLVWLFV ����� 6HOHFWHG 3DSHUV

IURP 1:$9 ��� ��ۙ���

5LFNIRUG� -� 5� ������� ॡH QHHG IRU QHZ DSSURDFKHV WR VRFLDO FODVV DQDO\VLV LQ VRFLROLQJXLV�

WLFV� /DQJXDJH 	 &RPPXQLFDWLRQ ����� ���ۙ����

5LVGDO� 0� DQG 0� .RKQ ������� (WKQROHFWDO DQG JHQHUDWLRQDO GL੘HUHQFHV LQ YRZHO WUDMHFWR�

ULHV� (YLGHQFH IURP $IULFDQ $PHULFDQ (QJOLVK DQG WKH UHFHVVLRQ RI WKH 6RXWKHUQ 9RZHO

6KL॑� 3DSHU SUHVHQWHG DW 1:$9 ��� 8QLYHUVLW\ RI 3L॔VEXUJK� 2FWREHU ���

5RVHQIHOGHU� ,�� -� )UXHKZDOG� .� (YDQLQL� 6� 6H\IDUWK� .� *RUPDQ� +� 3ULFKDUG� DQG

-� <XDQ ������� )$9( �)RUFHG $OLJQPHQW DQG 9RZHO ([WUDFWLRQ� 3URJUDP 6XLWH Y������

GRL���������]HQRGR������

6QHOOHU� %� ������� ,QGLYLGXDO FRQGLWLRQLQJ IDFWRUV DQG V\VWHP NQRZOHGJH FRQWULEXWH WR

HYDOXDWLRQ RI SKRQRORJLFDO V\VWHPV� 3DSHU SUHVHQWHG DW 3/& ��� 8QLYHUVLW\ RI 3HQQV\O�

YDQLD� 0DUFK ���

6XUHN�&ODUN� &� ������� 'LDOHFW DFTXLVLWLRQ DQG SUHVWLJH� 8QLYHUVLW\ RI 3HQQV\OYDQLD :RUN�

LQJ 3DSHUV LQ /LQJXLVWLFV ���� ���ۙ����

7URZ� 0� �����D�� (OLWH +LJKHU (GXFDWLRQ� $Q (QGDQJHUHG 6SHFLHV" ,Q 0� %XUUDJH �(G���

7ZHQWLHWK�&HQWXU\ +LJKHU (GXFDWLRQ� SS� ���ۙ���� %DOWLPRUH� ॡH -RKQV +RSNLQV 3UHVV�

2ULJLQDOO\ SXEOLVKHG LQ 0LQHUYD �� ���� ������� �����

7URZ� 0� �����E�� )URP 0DVV +LJKHU (GXFDWLRQ WR 8QLYHUVDO $FFHVV� ,Q 0� %XUUDJH �(G���

7ZHQWLHWK�&HQWXU\ +LJKHU (GXFDWLRQ� SS� ���ۙ���� %DOWLPRUH� ॡH -RKQV +RSNLQV 3UHVV�

2ULJLQDOO\ SXEOLVKHG LQ 0LQHUYD �� � ����� �����

���



7URZ� 0� �����F�� 5Hਗ਼HFWLRQV RQ WKH 7UDQVLWLRQ IURP (OLWH WR 0DVV WR 8QLYHUVDO $FFHVV�

,Q 0� %XUUDJH �(G��� 7ZHQWLHWK�&HQWXU\ +LJKHU (GXFDWLRQ� SS� ���ۙ���� %DOWLPRUH� ॡH

-RKQV +RSNLQV 3UHVV� 2ULJLQDOO\ SXEOLVKHG LQ ,QWHUQDWLRQDO +DQGERRN RQ +LJKHU (GXFD�

WLRQ� 1HZ <RUN� 6SULQJHU� �����

7URZ� 0� �����G�� ॡH 6HFRQG 7UDQVIRUPDWLRQ RI $PHULFDQ 6HFRQGDU\ (GXFDWLRQ� ,Q

0� %XUUDJH �(G��� 7ZHQWLHWK�&HQWXU\ +LJKHU (GXFDWLRQ� SS� ��ۙ��� %DOWLPRUH� ॡH -RKQV

+RSNLQV 3UHVV� 2ULJLQDOO\ SXEOLVKHG LQ ,QWHUQDWLRQDO -RXUQDO RI &RPSDUDWLYH 6RFLRORJ\

���� �����

7UXGJLOO� 3� ������� 'LDOHFWV LQ &RQWDFW� 2[IRUG� %DVLO %ODFNZHOO�

7UXGJLOO� 3� ������� ॡH FKDRV EHIRUH WKH RUGHU� 1HZ =HDODQG (QJOLVK DQG WKH VHFRQG VWDJH

RI QHZ�GLDOHFW IRUPDWLRQ� ,Q (� +� -DKU �(G��� $GYDQFHV LQ KLVWRULFDO OLQJXLVWLFV� SS� �ۙ���

%HUOLQ� 0RXWRQ GH *UX\WHU�

7UXGJLOO� 3� ������� &RORQLDO GLDOHFW FRQWDFW LQ WKH KLVWRU\ RI (XURSHDQ ODQJXDJHV� 2Q WKH

LUUHOHYDQFH RI LGHQWLW\ WR QHZ�GLDOHFW IRUPDWLRQ� /DQJXDJH LQ 6RFLHW\ �� ���� ���ۙ����

:DJQHU� 6� (� ������� /LQJXLVWLF FKDQJH DQG VWDELOL]DWLRQ LQ WKH WUDQVLWLRQ IURP DGROHVFHQFH

WR DGXOWKRRG� 3K� '� WKHVLV� 8QLYHUVLW\ RI 3HQQV\OYDQLD�

���


