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7KLV� SDSHU� H[DPLQHV� 8.� EXVLQHVV� F\FOH� IOXFWXDWLRQV� LQ� WZHQW\�WZR� FRPSOHWH� F\FOHV

VLQFH� ������ �:H� FDWDORJXH� WKH� LQFLGHQFH� DQG� W\SLFDO� GXUDWLRQ� RI�8.� EXVLQHVV� F\FOHV�

7KH� VXPPDU\� VWDWLVWLFV� RI� WKH� HFRQRP\� DUH� H[SORUHG�� LQFOXGLQJ� WKH� VSHFWUDO� GHQVLW\�

VDPSOH� FRYDULDWLRQ� DQG� FURVV� VSHFWUXP� RI� PDFURHFRQRPLF� WLPH� VHULHV�� � 7KH� UHDO

H[FKDQJH�UDWH�� WRWDO� IDFWRU�SURGXFWLYLW\�� FRQVXPSWLRQ�DQG� LQYHVWPHQW� VKRZ�V\VWHPDWLF

SUR�F\FOLFDOLW\� ZKHUHDV� WKH� FXUUHQW� DFFRXQW� DQG� ORQJ�WHUP� LQWHUHVW� UDWHV� VKRZ

FRXQWHUF\FOLFDOLW\�� � 5HDO�ZDJHV� DUH� EURDGO\� FRXQWHUF\FOLFDO� SUH�ZDU� DQG� SURF\FOLFDO� SRVW�

ZDU�� FRQYHUVHO\�SULFHV�EHFRPH�FRXQWHUF\FOLFDO�SRVW�ZDU�� �&RQVXPSWLRQ�� LQYHVWPHQW� DQG

WKH� FXUUHQW� DFFRXQW� VKRZ� LPSRUWDQW� OHDGV� RYHU� WKH� EXVLQHVV� F\FOH� DQG� WKHUH� LV� VRPH

HYLGHQFH�WR�VXJJHVW�WKDW�UHDO�LQWHUHVW�UDWHV��UHDO�H[FKDQJH�UDWHV�DQG�SULFHV�ODJ�WKH�EXVLQHVV

F\FOH�� � )LQDOO\� WKHUH� LV� VRPH� HYLGHQFH� WR� VXJJHVW� WKDW� SRVW�ZDU� IOXFWXDWLRQV� KDYH

GLVSOD\HG�JUHDWHU�FRKHUHQFH�DQG�UHGXFHG�YRODWLOLW\�

-(/�&ODVVLILFDWLRQ� (����(����DQG�(���

.H\ZRUGV� %XVLQHVV�F\FOHV��TXDQWLWDWLYH�WKHRU\��VSHFWUDO�DQDO\VLV�
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$Q�([DPLQDWLRQ�RI�8.�%XVLQHVV�&\FOH�)OXFWXDWLRQV������������

-DJMLW�6�&KDGKD� 1RUEHUW�-DQVVHQ� &KDUOHV�1RODQ�

8QLYHUVLW\�RI�&DPEULGJH %DQN�RI�(QJODQG 8QLYHUVLW\�RI�5HDGLQJ

¶7KHUH�LV«QR�QHHG�WR�TXDOLI\�>EXVLQHVV�F\FOH@�REVHUYDWLRQV�E\�UHVWULFWLQJ�WKHP�WR�SDUWLFXODU�FRXQWULHV
RU�WLPH�SHULRGV��WKH\�DSSHDU�WR�EH�UHJXODULWLHV�FRPPRQ�WR�DOO�GHFHQWUDOLVHG�PDUNHW�HFRQRPLHV�·

5�(�/XFDV��������

�� ,QWURGXFWLRQ

%XVLQHVV�F\FOHV�DUH�D�IDPLOLDU�SKHQRPHQRQ�LQ�PDUNHW�HFRQRPLHV����$QG�WKH�VWXG\�RI
VXFK� IOXFWXDWLRQV� KDV� EHFRPH� RQH� RI� WKH� GHILQLQJ� FKDUDFWHULVWLFV� RI� PRGHUQ
PDFURHFRQRPLFV��� � 7KH\� FDQ� EH� FKDUDFWHULVHG� DV� LQYROYLQJ� SHULRGLF� IOXFWXDWLRQV
DFURVV�D�UDQJH�RI�PDFURHFRQRPLF�YDULDEOHV���7KH�DLP�RI�WKLV�SDSHU�LV�WR�GRFXPHQW�WKH
QDWXUH�RI�WKRVH�EXVLQHVV�F\FOH�IOXFWXDWLRQV�RYHU�WKH�SDVW�FHQWXU\�DQG�D�TXDUWHU�LQ�WKH
8QLWHG�.LQJGRP�� DUJXDEO\� WKH� EHVW� UHFRUGHG� LQGXVWULDOLVHG� HFRQRP\�RYHU� WKLV� ORQJ
SHULRG����:H�DUH�WKHUHIRUH�DEOH�WR�SUHVHQW�HPSLULFDO�PDFURHFRQRPLF�UHJXODULWLHV�WKDW
FRPSULVH�VRPH�WZHQW\�WZR�FRPSOHWH�EXVLQHVV�F\FOHV��

7KH�DQDO\VLV�RI� WKLV�GDWDVHW� FRQWULEXWHV� WR�EXVLQHVV�F\FOH� UHVHDUFK� LQ� WZR� LPSRUWDQW
UHVSHFWV���)LUVW��WKH�DYDLODELOLW\�RI�D�ORQJ�UXQ�RI�KLJK�TXDOLW\�GDWD�DOORZV�XV�WR�H[DPLQH
WKH�UREXVWQHVV� WKURXJK�WLPH�RI�PDQ\�NH\�EXVLQHVV�F\FOH�IDFWV� �VHH�D�UHODWHG�H[HUFLVH
IRU� WKH�86�E\�6WRFN�DQG�:DWVRQ��������� �7KH� VPDOO�QXPEHU�RI� ORQJ�UXQ� VWXGLHV�RI

                                                          
� $FNQRZOHGJHPHQWV� 9HUVLRQV RI WKLV SDSHU KDYH EHHQ SUHVHQWHG DW WKH %DQN RI (QJODQG�

8QLYHUVLW\ RI &DPEULGJH DQG WKH 5R\DO (FRQRPLF 6RFLHW\ FRQIHUHQFH LQ 6W $QGUHZV� :H DUH

SDUWLFXODUO\ JUDWHIXO IRU FRPPHQWV IURP 6XPUX $OWXø� 3KLOLS $UHVWLV� /DXUHQFH %DOO� &KDUOHV

)HLQVWHLQ� 5RELQ 0DWWKHZV� *X\ 0HUHGLWK� $QWRQ 0XVFDWHOOL� $GULDQ 3DJDQ� 3HWHU 6LQFODLU DQG 0DUWLQ

:HDOH� $Q\ YLHZV H[SUHVVHG RU HUURUV WKDW LQ WKH SDSHU DUH VROHO\ WKH UHVSRQVLELOLW\ RI WKH DXWKRUV�

:H DUH JUDWHIXO IRU UHVHDUFK DVVLVWDQFH IURP :HVOH\ )RJHO� 7KLV UHVHDUFK KDV EHHQ SDUWO\ IXQGHG E\

/HYHUKXOPH *UDQW 1R� )�������$�
� &ODUH &ROOHJH� &DPEULGJH DQG 'HSDUWPHQW RI $SSOLHG (FRQRPLFV� $XVWLQ 5RELQVRQ %XLOGLQJ�

6LGJZLFN $YHQXH� 8QLYHUVLW\ RI &DPEULGJH� &DPEULGJH &%� �'(� 8QLWHG .LQJGRP� 7HO� ��� ����

������� (�PDLO� MDJMLW�FKDGKD#HFRQ�FDP�DF�XN�
� 0RQHWDU\ $QDO\VLV 'LYLVLRQ� %DQN RI (QJODQG� 7KUHDGQHHGOH 6WUHHW� /RQGRQ (&�5 �$+� 8QLWHG

.LQJGRP� 7HO� ��� �� ���� ����� (�PDLO� QRUEHUW�MDQVVHQ#EDQNRIHQJODQG�FR�XN�
� 'HSDUWPHQW RI (FRQRPLFV� 5HDGLQJ 8QLYHUVLW\� :KLWHNQLJKWV� 5HDGLQJ� 5*� �$$� 8QLWHG

.LQJGRP� 7HO� ��� ��� ��� ���� [����� (�PDLO� &�1RODQ#UHDGLQJ�DF�XN�
� 6HH 0RRUH DQG =DUQRZLW] ������ IRU D FRPSUHKHQVLYH VWDWHPHQW RI WKHLU H[LVWHQFH�
� .LQJ DQG 5HEHOR ������ SURYLGH D YDOXDEOH RYHUYLHZ RI WKLV UHVHDUFK HIIRUW�
� 6HH )HLQVWHLQ ������� 0DWWKHZV HW DO� ������ DQG 0LWFKHOO ������ IRU WKH VRXUFHV RI WKH 8. VHULHV�
� $ 6XSSOHPHQWDU\ 3DSHU LQFOXGLQJ VWDWLVWLFDO DQQH[HV LV DYDLODEOH RQ
http://www.econ.cam.ac.uk/dae/people/chadha/index.htm�
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EXVLQHVV�F\FOHV�KDYH�VR�IDU�WHQGHG�WR�IRFXV�RQ�RQO\�D�IHZ�NH\�YDULDEOHV��DOWKRXJK�WKH\
KDYH� JHQHUDOO\� FRQVLGHUHG� D� FURVV�VHFWLRQ� RI� FRXQWULHV��� �2XU� VWXG\�� ZKLFK� WDNHV� D
FORVHU� ORRN� DW� DQ� LQGLYLGXDO� FRXQWU\�� FRPSOHPHQWV� WKRVH� DQDO\VHV�� � $� VHFRQG
FRQWULEXWLRQ� RI� WKLV� SDSHU� LV� WR� DLG� LQ� WKH� GHYHORSPHQW� RI� TXDQWLWDWLYH� JHQHUDO
HTXLOLEULXP� �*(��PDFURPRGHOV�� RQ�ZKLFK�EXVLQHVV� F\FOH� UHVHDUFK� KDV� FRQFHQWUDWHG
RYHU�WKH�UHFHQW�SDVW�����7KH�SDSHU��WKHUHIRUH��RIIHUV�D�WHQWDWLYH�DVVHVVPHQW�RI�ZKDW�NH\
DWWULEXWHV�VXFK�PRGHOV�PLJKW�KDYH�LQ�RUGHU�WR�FDSWXUH�LPSRUWDQW�FKDUDFWHULVWLFV�RI�DQ
LQGXVWULDOLVHG�VPDOO�RSHQ�HFRQRP\�VXFK�DV�WKH�8.���

,W�KDV�EHFRPH�VWDQGDUG�WR�DVVHVV�WKH�TXDQWLWDWLYH�VXFFHVV�RI�*(�PDFURPRGHOV�ZLWK
UHVSHFW� WR� WKHLU� DELOLW\� WR� WUDFN� NH\� PRPHQWV� LQ� SRVW�ZDU� TXDUWHUO\� GDWD���� � 7KLV
UHIOHFWV��LQ�ODUJH�PHDVXUH��SUDFWLFDO�QHFHVVLW\�VLQFH�LW�LV�RQO\�IRU�WKLV�SHULRG�WKDW�UHOLDEOH
QDWLRQDO� DFFRXQWV� GDWD� H[LVW� IRU�PRVW� LQGXVWULDOLVHG� HFRQRPLHV�� � +RZHYHU�� VXFK� DQ
DQDO\VLV� PD\� VXIIHU� IURP� SRWHQWLDO� VPDOO� VDPSOH� ELDV� &RROH\� DQG� 3UHVFRWW� �������
DPRQJVW�RWKHUV�� DUJXH� WKDW� DQ� DUELWUDULO\� VKRUW� SRVW�ZDU� SHULRG�PD\�QRW� QHFHVVDULO\
SURYLGH�WKH�LGHDO�EHQFKPDUN�IRU�*(�PRGHOV���%DVX�DQG�7D\ORU��������ZKR�HPSKDVLVH
WKDW�WKH�RSHQQHVV�RI�DQ�HFRQRP\�VKRXOG�EH�D�FUXFLDO�LVVXH�LQ�WKH�VSHFLILFDWLRQ�RI�*(
PRGHOV� UDLVH� D� VLPLODU� FRQFHUQ�� � ,Q� WKH� 8.� IRU� H[DPSOH�� H[FKDQJH� FRQWUROV� ZHUH
SURJUHVVLYHO\�LQWURGXFHG�LQ�WKH�LPPHGLDWH�SRVW�ZDU�SHULRG�DQG�RQO\�ILQDOO\�DEROLVKHG
LQ����������,QGHHG��PXFK�RI�WKH�SRVW�ZDU�SHULRG�KDV�EHHQ�FKDUDFWHULVHG�E\�UHVWULFWLRQV
RQ� LQWHUQDWLRQDO� WUDGH� DQG� FDSLWDO� IORZV�� D� VLWXDWLRQ� WKDW� LV� RIWHQ� FRQWUDVWHG� VKDUSO\
ZLWK�WKH�SHULRG�WR��������

7KH� SUHVHQW� DQDO\VLV� RI� WKLV� ORQJ�UXQ� RI� GDWD� IURP� WKH� SHUVSHFWLYH� RI� WKH� EXVLQHVV
F\FOH� LV� DQ�DWWHPSW� WR�DVVHVV� WKH�FRQFHUQ� UDLVHG�E\�&RROH\� DQG�3UHVFRWW� �RS�� FLW��� E\
VLPSO\� DVNLQJ�� ¶+RZ� VWDEOH� DUH� WKH� VW\OLVHG� IDFWV� WKURXJK� WLPH"·� � 7KH� ORQJ�UXQ�8.
GDWD� VHHPV� WR�EH�D� JRRG�SODFH� WR� VWDUW� LQ� WKLV� H[HUFLVH�� �0DQ\�HFRQRPLVWV�YLHZ� WKH
SUH�ZDU�8.�GDWD�DV�EHLQJ�RI�D�KLJK�TXDOLW\�DQG� WR�UDQN�YHU\�KLJKO\� LQ� LQWHUQDWLRQDO

                                                          
� 6HH PRVW QRWDEO\� %DFNXV DQG .HKRH ������ ZKR SDUWLFXODUO\ FRQVLGHU WKH F\FOLFDO DQG WHPSRUDO

EHKDYLRXU RI WKH DJJUHJDWH SULFH OHYHO DFURVV FRXQWULHV�
�� 6HH &RROH\ ������ IRU D FRPSUHKHQVLYH VWDWHPHQW RI TXDQWLWDWLYH WKHRU\ EDVHG RQ EXVLQHVV F\FOH
IDFWV�
�� .LQJ DQG :DWVRQ ������ H[SORUH D SRVW�ZDU 86 GDWDVHW WR XQGHUVWDQG EHWWHU WKH XVHIXOQHVV RI
VRPH NH\ H[WHQVLRQV WR WKH ¶FODVVLF· UHDO EXVLQHVV F\FOH PRGHO� VWLFN\ SULFHV� ILQDQFLDO IULFWLRQV DQG�RU
HQGRJHQRXV PRQH\� :H ZLOO DOVR FRQVLGHU LQ VRPH GHWDLO VRPH RSHQ�HFRQRP\ DVSHFWV�
�� :H XVH SRVW�ZDU WR GHVFULEH WKH SHULRG VLQFH WKH 6HFRQG :RUOG :DU� LQ ZKLFK WKHUH KDYH RQO\
EHHQ VRPH QLQH FRPSOHWH F\FOHV�
�� 6HH 'RZ ������ RQ WKLV SRLQW� &DLUQFURVV ������ SRLQWV WR VRPH ¶K\VWHUHWLF· SURSHUWLHV LQ FDSLWDO
FRQWUROV� +H DUJXHV WKDW WKH FRPSUHKHQVLYH V\VWHP RI H[FKDQJH FRQWUROV WKDW HYROYHG GXULQJ WKH
6HFRQG :RUOG :DU EHFDPH LQFUHDVLQJO\ DQDFKURQLVWLF DQG SRRUO\ WDUJHWHG LQ WKH SRVW�ZDU \HDUV�
�� 6HH WKH RYHUYLHZ RI GHYHORSPHQWV LQ FDSLWDO DFFRXQW RSHQQHVV RYHU WKH SDVW ��� \HDUV LQ 7D\ORU
������ DQG D EDODQFHG DVVHVVPHQW RI WKH H[WHQW RI RSHQQHVV WKURXJK WLPH DQG H[FHOOHQW GHVFULSWLRQ
RI WKH OD\HULQJ RI JOREDO ILQDQFLDO DQG WUDGH LQWHJUDWLRQ LQ %RUGR� (LFKHQJUHHQ DQG ,UZLQ �������
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FRPSDULVRQ��VHH�WKH�GLVFXVVLRQV�LQ�(QJOXQG�HW�DO�����������%DFNXV�DQG�.HKRH��RS��FLW�
DQG�6KHIIULQ�����������

2XU�DQDO\VLV�LV�VWUDLJKWIRUZDUG�DQG�LV�EDVHG�RQ�WZR�VLPSOH�QRQSDUDPHWULF�WRROV�� WKH
VSHFWUDO� GHQVLW\� DQG� DXWR�� DQG� FURVV�FRUUHODWLRQ� IXQFWLRQV�� UHVSHFWLYHO\�� � ,W� KDV
EHFRPH� FRPPRQ� SUDFWLFH� WR� H[DPLQH� YDULDWH� G\QDPLFV� ZLWK� WKH� DXWRFRUUHODWLRQ
IXQFWLRQ���+RZHYHU��ZH�DOVR�H[DPLQH�WKH�G\QDPLFV�LQ�WKH�IUHTXHQF\�GRPDLQ�XVLQJ�WKH
VSHFWUDO� GHQVLW\� IXQFWLRQ� ²� ZKLFK� UHSUHVHQWV� WKH� )RXULHU� WUDQVIRUPDWLRQ� RI� WKH
DXWRFRYDULDQFH� IXQFWLRQ�� � 7KLV� IXQFWLRQ� H[DPLQHV� WKH� XQFRQGLWLRQDO� YDULDWLRQ� LQ� D
JLYHQ�YDULDEOH�E\�IUHTXHQF\���:H�FDQ�DOVR�WUDQVIRUP�WKH�UHDO�DQG� LPDJLQDU\�SDUWV�RI
WKH�FURVV�VSHFWUDO�GHQVLW\� LQ�RUGHU�WR�DQDO\VH�ERWK�FRUUHODWLRQ�DQG�WKH�OHDG�RU� ODJ�RI
WKH�YDULDEOHV�ZLWK�RXWSXW�E\�IUHTXHQF\�

$V�*UDQJHU� ��������:DWVRQ� ������� DQG�.LQJ� DQG�:DWVRQ� ������� GHPRQVWUDWH�� WKH
SRZHU�VSHFWUXP�RI�DQ�HFRQRPLF�YDULDEOH�SURYLGHV�DQ�LQVLJKWIXO�ILUVW�SDVV�WKURXJK�WKH
GDWD��LW�GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI�EXVLQHVV�F\FOHV��ZKLFK�ZH�WDNH�WR�EH�F\FOLFDO
YDULDWLRQV� LQ� WKH� GDWD� ODVWLQJ� EHWZHHQ� �� DQG� �� \HDUV�� LQ� NHHSLQJ� ZLWK�PXFK� RI� WKH
OLWHUDWXUH���� �$QDO\VLV� LQ� WKH� IUHTXHQF\�GRPDLQ�DOVR� OHDGV�QDWXUDOO\� WR� WKH�XVH�RI� WKH
EDQGSDVV� ILOWHU� WR� H[WUDFW� WKH� EXVLQHVV� F\FOH� FRPSRQHQW� RI� HDFK� WLPH� VHULHV� LQ� RXU
GDWDVHW���:H�HPSOR\�WKHUHIRUH�WKH�EDQGSDVV�ILOWHUV�UHFHQWO\�GHYHORSHG�E\�%D[WHU�DQG
.LQJ��������DQG�E\�&KULVWLDQR�DQG�)LW]JHUDOG���������DV�ZHOO�DV�WKH�PRUH�ZLGHO\�XVHG
ILOWHU�UHFRPPHQGHG�E\�+RGULFN�DQG�3UHVFRWW����������,Q�DQ�DSSHQGL[��ZH�H[SRVLW�WKH
FRQVWUXFWLRQ�RI�WKH�EDQGSDVV�ILOWHUV�DQG�ZH�DOVR�GRFXPHQW�VRPH�RI�WKH�GLIIHUHQFHV�LQ
WKH�REWDLQHG�F\FOLFDO�VHULHV��DV�WKLV�PD\�EH�RI�VHSDUDWH�LQWHUHVW�WR�VRPH�UHDGHUV�

:H�FRPSDUH� WKH� UHODWLYH�YDULDELOLW\�RI�HDFK�PDFURHFRQRPLF� WLPH� VHULHV� DQG� DQDO\VH
ZKLFK� YDULDEOHV� DUH� VLJQLILFDQWO\� SUR�� RU� FRXQWHUF\FOLFDO�� �$Q� LPSRUWDQW� SDUW� RI� WKH
DQDO\VLV� LV�ZKDW�%ODFNEXUQ�DQG�5DYQ� ������� UHIHU� WR�DV� WKH�G\QDPLF� VWDELOLW\�RI� WKH
VW\OLVHG�IDFWV���7KLV�DVVHVVPHQW�ZLOO�SURYLGH�D�XVHIXO�ILUVW�SDVV�DW�ZKHWKHU�WKH�FRQFHUQV
RI�&RROH\�DQG�3UHVFRWW�DQG�%DVX�DQG�7D\ORU�ORRN�WR�EH�LPSRUWDQW���:H�VSOLW�RXU�GDWD
LQWR�SUH��DQG�SRVW�ZDU�VDPSOHV� %DVX�DQG�7D\ORU��RS��FLW���DUJXH�WKDW�WKHLU�IXOO�VDPSOH
�ZKLFK� FRUUHVSRQGV� IDLUO\� FORVHO\� WR� RXUV�� VKRXOG� EH� GLYLGHG� LQWR� IRXU� VHSDUDWH
VDPSOHV��FRUUHVSRQGLQJ�WR�IRXU�GLVWLQFW�QRPLQDO�UHJLPHV��� �$QG�LQGHHG�� LW�ZRXOG�EH
IDLUO\� HDV\� WR� VXJJHVW� DQ� HYHQ� ILQHU� FODVVLILFDWLRQ� DORQJ� WKHVH� OLQHV�� �2XU� DLP� KHUH�
KRZHYHU��LV�RQO\�WR�GRFXPHQW�V\VWHPDWLF�EXVLQHVV�F\FOH�¶VW\OLVHG�IDFWV·���

                                                          
�� :H GLVFXVV LQ $SSHQGL[ % RI WKH 6XSSOHPHQWDU\ 3DSHU WKH LVVXH RI GDWD TXDOLW\�

�� $V ZHOO DV SURYLGLQJ D SDVV WKURXJK WKH GDWD� WKH VSHFWUDO GHQVLW\ UHVXOWV SURYLGH DGGLWLRQDO FULWHULD
IRU WHVWLQJ WKH DUWLILFLDO HFRQRP\ WKDW LV JHQHUDWHG E\ *( PRGHOV� 1RWH DOVR WKDW WKH UHVXOWV IURP
7DEOH � DUH EURDGO\ FRQVLVWHQW ZLWK WKLV GHILQLWLRQ�
�� $FWXDOO\� ZH IDFH D SUDFWLFDO FRQVWUDLQW KHUH� (YHQ LI ZH ZDQWHG WR DQDO\VH VKRUWHU WLPH SHULRGV
RXU FRPSXWDWLRQV� SDUWLFXODUO\ LQ WKH IUHTXHQF\ GRPDLQ� ZRXOG EHFRPH LQFUHDVLQJO\ XQUHOLDEOH� 6HH
3ULHVWOH\ ������ IRU VRPH GLVFXVVLRQ RI WKHVH SUDFWLFDO LVVXHV� %DVX DQG 7D\ORU ZRUN ZLWK D FURVV�
VHFWLRQDO GDWDVHW�
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$� NH\� ILQGLQJ� RI� RXU� DQDO\VLV� LV� WKDW� FRQVXPSWLRQ�� LQYHVWPHQW� DQG� WKH� FXUUHQW
DFFRXQW�KDYH�VLJQLILFDQW�OHDGV�RYHU�RXWSXW�IOXFWXDWLRQV�DW�EXVLQHVV�F\FOH�IUHTXHQFLHV�
)XUWKHUPRUH��WKH�FXUUHQW�DFFRXQW�LV�IRXQG�WR�EH�FRQVLVWHQWO\�FRXQWHUF\FOLFDO�DQG�ZLWK
LPSRUWDQW�OHDGV�RYHU�RXWSXW���5HDO�ZDJHV�DUH�DF\FOLFDO�RYHU�WKH�IXOO�VDPSOH�SHULRG�EXW
WKLV� PDVNV� SUH�ZDU� FRXQWHUF\FOLFDOLW\� DQG� SRVW�ZDU� SURF\FOLFDOLW\���� � 6LPLODUO\�� WKH
FRXQWHUF\FOLFDOLW\�RI�SULFHV�ZRXOG�VHHP�WR�EH�D�SRVW�ZDU�SKHQRPHQRQ��SULRU�WR�����
SULFHV�VHHP�SURF\FOLFDO���

1RPLQDO� DQG� UHDO� LQWHUHVW� UDWHV� WHQG� QRW� WR� FRQWDLQ� DQ\� OHDGLQJ� LQIRUPDWLRQ� DERXW
RXWSXW�LQ�WKH�SUH�ZDU�SHULRG��WKRXJK�UHDO�UDWHV�DUH�QHJDWLYHO\��DQG�UREXVWO\��UHODWHG�WR
RXWSXW�� � ,Q� WKH� SRVW�ZDU� SHULRG� QRPLQDO� UDWHV� KDYH� D� VLJQLILFDQW� QHJDWLYH� OHDGLQJ
UHODWLRQVKLS� RYHU� RXWSXW�� � 0HDVXUHG� WRWDO� IDFWRU� SURGXFWLYLW\� KDV� VLJQLILFDQW
H[SODQDWRU\� SRZHU� RYHU� RXWSXW� IOXFWXDWLRQV� DW� DOO� IUHTXHQFLHV���� � 2YHUDOO�� WKH
FRQIRUPLW\� LQ�YDULDEOHV�RYHU�EXVLQHVV�F\FOHV�KDV� LQFUHDVHG�PDUNHGO\� LQ� WKH�SRVW�ZDU
SHULRG��D�UHVXOW� WKDW�PD\�EH�FORVHO\�UHODWHG�WR�WKH�IDPLOLDU�ILQGLQJ�RI� LQFUHDVHG�SULFH
SHUVLVWHQFH� LQ� PRVW� LQGXVWULDOLVHG� FRXQWULHV� VLQFH� :RUOG� :DU� ,,� �VHH� %DFNXV� DQG
.HKRH��RS��FLW���

:LWK�UHVSHFW�WR�WKH�VHFRQG�PRWLYDWLQJ�IDFWRU�EHKLQG�WKLV�SDSHU���WKH�WHQWDWLYH�OHVVRQV
IRU�*(�PRGHOOLQJ� �� RXU� ILQGLQJ� WKDW�PDQ\� ¶VW\OLVHG� IDFWV·� GR� QRW� DSSHDU� UREXVW� WR
VDPSOH�SHULRG�OHDYHV�D�QXPEHU�RI�LVVXHV�RSHQ���7KLV�VHHPV�WR�VXSSRUW�WKRVH�ZKR�DUH
VFHSWLFDO�DV�WR�ZKHWKHU�WKH�SRVW�ZDU�GDWD�GR�SURYLGH�UHOLDEOH�JXLGDQFH�ZKHQ�GHVLJQLQJ
PDFURHFRQRPLF�PRGHOV�� �:KHWKHU�WKH�GLIIHUHQFHV�DFURVV�RXU� VDPSOH�SHULRGV�UHIOHFW
FKDQJHV� LQ� WKH� VWUXFWXUDO� UHODWLRQVKLSV� RI� WKH� HFRQRP\�� GLIIHUHQFHV� LQ� WKH� VKRFNV
KLWWLQJ� WKH� HFRQRP\� DQG� WKH� HIIHFWV� RI� VWDELOLVDWLRQ� SROLF\� UHPDLQ� LPSRUWDQW� DQG
ODUJHO\�RSHQ�TXHVWLRQV�IRU�IXWXUH�UHVHDUFK��VHH�.LQJ�DQG�5HEHOR��RS��FLW����

���� 5HODWHG�/LWHUDWXUH
7KH�WZR�VWXGLHV�FORVHVW�WR�RXUV��LQ�WKH�QDWXUH�RI�WKH�GDWDVHW�DQDO\VHG��DUH�(QJOXQG�HW
DO���RS��FLW���DQG�%DFNXV�DQG�.HKRH��RS��FLW�����7KH�ILUVW�SDSHU�LQ�SDUWLFXODU�LV�VLPLODU�WR
RXUV� LQ� WKDW� LW� H[DPLQHV� WKH� EXVLQHVV� F\FOH� RYHU� D� ORQJ�UXQ� RI� 6ZHGLVK� GDWD� DQG
HPSOR\V� VLPLODU� WHFKQLTXHV�DQG�XQFRYHUV� VRPH� VLPLODU� ILQGLQJV�� �)RU� LQVWDQFH�� WKH\
ILQG�WKDW�WKH�YDULDELOLW\�RI�PRVW�PDFUR�DJJUHJDWHV�KDV�SUREDEO\�IDOOHQ�LQ�WKH�SRVW�ZDU
SHULRG�� DOWKRXJK� WKH� UDQNLQJ� RI� WKH� YDULDELOLW\� RI� LQGLYLGXDO� VHULHV� KDV� UHPDLQHG
EURDGO\�VWDEOH�� �7KH\�DOVR�SRLQW�RXW� WKDW�IRU�D�QXPEHU�RI� VHULHV� WKH� ILQGLQJ�RI�KLJK
SUH������YRODWLOLW\�LV��DW�OHDVW�WR�VRPH�H[WHQW��GULYHQ�E\�WKH�PDFURHFRQRPLF�LQVWDELOLW\
WKDW�DUJXDEO\�FKDUDFWHULVHV�WKH�LQWHU�ZDU�\HDUV�����7KH�GDWD�SUHVHQWHG�DW�WKH�HQG�RI�RXU

                                                          
�� 7KLV ILQGLQJ LV FRQVLVWHQW ZLWK %ODFNEXUQ DQG 5DYQ·V ������ H[DPLQDWLRQ RI 8. TXDUWHUO\ GDWD
DQG ZH QRWH WKDW LI ZH FRUUHFWHG WKH UHDO ZDJH LQGH[ WR PHDVXUH UHDO ZDJH SHU XQLW RI HIILFLHQF\ WKH
SURF\FOLFDOLW\ LV OLNHO\ WR EH VWURQJHU �VHH 6RORQ HW DO� ������ RQ WKLV SRLQW��
�� 7KHUH LV DOVR VRPH HYLGHQFH RI SULFH VWLFNLQHVV� LQ WKH VHQVH WKDW ERWK PRQH\ DQG SULFHV GLVSOD\

VLPLODU VSHFWUDO GHQVLWLHV� ZH UHWXUQ WR WKLV SRLQW EHORZ�
�� 7KRXJK QRWH WKDW WKHUH LV FOHDU OHDG DQG ODJ LQIRUPDWLRQ IRU RXWSXW IURP 7)3�
�� 6HH 'RZ ������ RQ WKLV SRLQW�
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SDSHU� LQ�$SSHQGL[�&�DQG�$QQH[�$� LQGLFDWHV� WKDW� WKLV� ILQGLQJ� LV� HFKRHG� LQ� WKH�8.
FRQWH[W�

7KH�VHFRQG�SDSHU�FRQWDLQV�D�FRPSDUDWLYH�DQDO\VLV�RI�EXVLQHVV�F\FOHV�LQ�WHQ�FRXQWULHV�
2XU�DQDO\VLV�DGGV� WR� WKLV�SDSHU� LQ� WKUHH�UHVSHFWV�� �)LUVW��ZH�XSGDWH� WKH�GDWD��HQGLQJ
WKH� VDPSOH� SHULRG� LQ� ����� DQG� DQDO\VH� D� ZLGHU� UDQJH� RI� YDULDEOHV�� � 6HFRQG�� ZH
HVWLPDWH�WKH�EXVLQHVV�F\FOH�FRPSRQHQW�RI�HDFK�YDULDEOH�HPSOR\LQJ�PRUH�WKHRUHWLFDOO\
DSSHDOLQJ�ILOWHUV���7KLUG��RXU�SDSHU�DQDO\VHV�WKH�FRUUHODWLRQV�EHWZHHQ�RXWSXW�DQG�WKH
RWKHU�PDFURHFRQRPLF�YDULDEOHV�ERWK�LQ�WKH�WLPH�DQG�WKH�IUHTXHQF\�GRPDLQV�

,Q�WHUPV�RI�GRFXPHQWLQJ�WKH�8.�EXVLQHVV�F\FOH��RXU�SDSHU�LV�FRPSOHPHQWDU\�WR�WKH
DQDO\VHV�RI�+ROODQG�DQG�6FRWW��������DQG�%ODFNEXUQ�DQG�5DYQ��RS��FLW�����7KHVH�VWXGLHV
IRFXV� RQ� SRVW�ZDU� �TXDUWHUO\�� 8.� GDWD� DQG� XQFRYHU� LPSRUWDQW� UHJXODULWLHV�� RIWHQ
VLPLODU�WR�ILQGLQJV�IRU�RWKHU�LQGXVWULDOLVHG�FRXQWULHV��LQ�SDUWLFXODU�WKH�86����2XU�SRVW�
ZDU� ILQGLQJV� VHHP� UHDVRQDEO\� FRQVLVWHQW�ZLWK� WKHVH� DXWKRUV·�� � )RU� LQVWDQFH�� ZH� DUH
DEOH� WR� FRQILUP� WKHLU� ILQGLQJV� ZLWK� UHVSHFW� WR� WKH� YRODWLOLW\� RI� LQYHVWPHQW� DQG� WKH
SURF\FOLFDOLW\� RI� PHDVXUHV� RI� H[SHQGLWXUH�� � 7KHUH� DOVR� DSSHDUV� WR� EH� VXEVWDQWLDO
YRODWLOLW\� LQ� WKH� FXUUHQW� DFFRXQW� EDODQFH�� �+RZHYHU��ZH� TXHVWLRQ� WKH� UREXVWQHVV� RI
VRPH� RI� WKH� SRVW�ZDU� ILQGLQJV�� VXFK� DV� WKH� FRXQWHU�F\FOLFDOLW\� RI� SULFHV� DQG� SUR�
F\FOLFDOLW\� RI� WKH� UHDO� ZDJH�� � 7KH� PRVW� UREXVW� ILQGLQJV� IRU� RXU� GDWDVHW� LQYROYH
SURF\FOLFDO�UHDO�H[FKDQJH�UDWHV��FRXQWHU�F\FOLFDO�UHDO�LQWHUHVW�UDWHV�DQG�FXUUHQW�DFFRXQW
EDODQFH��DQG�SURF\FOLFDO�H[SHQGLWXUH�DQG�SURGXFWLYLW\�PHDVXUHV���:H�DOVR��WKURXJK�WKH
FRXUVH�RI� WKH�SDSHU��SUHVHQW� WHQWDWLYH�HYLGHQFH� WKDW� WKH�SRVW�ZDU�EXVLQHVV�F\FOH�KDV
EHFRPH�¶FRPSUHVVHG·�LQ�WKH�VHQVH�WKDW�DOWKRXJK�EXVLQHVV�F\FOHV�KDYH�UHPDLQHG�ZLWKLQ
WKHLU� W\SLFDO� IUHTXHQF\� RI� XS� WR� ��� TXDUWHUV���� WKHVH� ODWHU� EXVLQHVV� F\FOH� WHQGV� WR
DFFRXQW�IRU�D�ODUJHU�SRUWLRQ�RI�D�YDULDEOH·V�XQFRQGLWLRQDO�YDULDQFH��ZKLOH�WKH�GHJUHH�RI
FR�PRYHPHQW�DFURVV�PDFUR�DJJUHJDWHV�KDV�LQFUHDVHG�

7KH�VWUXFWXUH�RI�WKH�SDSHU�LV�DV�IROORZV���6HFWLRQ����LQ�FRQMXQFWLRQ�ZLWK�DSSHQGL[�%�
GHVFULEHV� WKH� GDWD� VRXUFHV� DQG� SUHVHQWV� VXPPDU\� VWDWLVWLFV� UHODWLQJ� WR� WKH� 8.
EXVLQHVV� F\FOH�� � :H� DQDO\VH� ZKHWKHU� EXVLQHVV� F\FOH� IUHTXHQFLHV� FDQ� DFFRXQW� IRU� D
VLJQLILFDQW�SURSRUWLRQ�RI�WKH��XQFRQGLWLRQDO��YDULDQFH�RI�RXU�GDWD���6HFWLRQ���GLVFXVVHV
UREXVWQHVV�LVVXHV�IRU�ERWK�WKH�XQGHUO\LQJ�GDWDVHW�DQG�WKH�ILOWHUHG�GDWD�DQG�H[DPLQHV
WKH� G\QDPLF� LQWHUDFWLRQV� EHWZHHQ� HDFK� YDULDEOH� DQG�RXWSXW�� � 6HFWLRQ� �� H[WHQGV� WKH
IUHTXHQF\�GRPDLQ� DQDO\VLV� DQG� IRFXVHV� RQ� HDFK� VHULHV·� FURVV�VSHFWUXP�ZLWK�RXWSXW�
DQDO\VLQJ�� E\� IUHTXHQF\�� WKH� VLJQLILFDQFH� RI� WKH� FR�PRYHPHQW� ZLWK� RXWSXW� �WKH
FRKHUHQFH���WKH�VWUHQJWK�RI�WKLV�UHODWLRQVKLS��WKH�JDLQ���DQG�ZKHWKHU�WKH�UHODWLRQVKLS�LV
OHDGLQJ�RU�ODJJLQJ��WKH�SKDVH����6HFWLRQ���EULQJV�WRJHWKHU�VRPH�RI�RXU�NH\�UHVXOWV�DQG
RIIHUV� D� WHQWDWLYH� DVVHVVPHQW� RI�ZKDW�PLJKW� EH� WKH� NH\� DWWULEXWHV� RI� D�*(�PDFUR�
PRGHO�RI�WKH�8.�HFRQRP\�DQG�SURYLGHV�VRPH�FRQFOXGLQJ�UHPDUNV�

                                                          
�� $OWKRXJK H[SDQVLRQV DQG FRQWUDFWLRQV KDYH DUJXDEO\ VKRUWHQHG DQG EHFRPH PRUH HTXDO LQ

OHQJWK�
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�� 7KH�8.�%XVLQHVV�&\FOH

���� 7KH�W\SLFDO�GXUDWLRQ�RI�EXVLQHVV�F\FOHV
%XVLQHVV� F\FOHV� DUH� W\SLFDOO\� UHSUHVHQWHG� LQ� LQGXVWULDOLVHG� HFRQRPLHV� DV� SHULRGLF
IOXFWXDWLRQV� DFURVV� D� UDQJH� RI� PDFUR�DJJUHJDWHV� ZLWK� GXUDWLRQ� RI� VRPH� �� WR� ��
TXDUWHUV�� � 4XDQWLWDWLYH� PHDVXUHPHQW� RI� WKH� EXVLQHVV� F\FOH� �RU� F\FOLFDO� WLPH� XQLW�
WKHUHIRUH� UHTXLUHV� WKH� LVRODWLRQ� RI� WKLV� FRPSRQHQW� RI� DJJUHJDWH� IOXFWXDWLRQV���� � %XW
ILUVW� ZH� HVWDEOLVK� ZKHWKHU� WKH� 8.� HYLGHQFH� VXJJHVWV� WKDW� EXVLQHVV� F\FOHV� FDQ� EH
FKDUDFWHULVHG�E\�D�VLPLODU�GXUDWLRQ�RI�SHULRGLF�IOXFWXDWLRQV�� �7DEOH���VKRZV�DYHUDJHV
IRU�WKH�GXUDWLRQ�RI�H[SDQVLRQV��FRQWUDFWLRQV�DQG�FRPSOHWH�8.�EXVLQHVV�F\FOHV�VLQFH
�����DQG�FOHDUO\�VKRZV�WKDW�EXVLQHVV�F\FOH�GXUDWLRQV�DUH�HQWLUHO\�FRQVLVWHQW�ZLWK�WKDW
GHILQLWLRQ���� �7KH�DYHUDJH�8.�EXVLQHVV�F\FOH�� IURP�SHDN� WR�SHDN�RU� IURP� WURXJK� WR
WURXJK��ODVWV�VRPH����PRQWKV��ZLWK�D�VWDQGDUG�HUURU�RI�VRPH����PRQWKV���

7KURXJK� WLPH� WKHUH� VHHPV� WR� EH� OLWWOH� VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� GXUDWLRQ� RI� WKH
SHULRG� IURP� SHDN� WR� SHDN� RU� IURP� WURXJK� WR� WURXJK�� � 7KHUH� LV� VRPH� HYLGHQFH� WR
VXSSRUW�WKH�QRWLRQ�WKDW�WKH�DYHUDJH�F\FOH��ZKHWKHU�PHDVXUHG�SHDN�WR�SHDN�RU�WURXJK
WR�WURXJK��VHHPV�WR�KDYH�EHFRPH�VRPHZKDW�VKRUWHU�LQ�WKH�SRVW�ZDU�SHULRG�WR�VRPH
���PRQWKV��SDUWLFXODUO\�FRPSDUHG�ZLWK�WKH�F\FOLFDO�SHULRG�SULRU�WR������RI�VRPH���
PRQWKV�����$QG�RYHU�WKH�ZKROH�VDPSOH�SHULRG��H[SDQVLRQV�KDYH�ODVWHG�D�OLWWOH� ORQJHU
WKDQ�FRQWUDFWLRQV����� WR����PRQWKV� UHVSHFWLYHO\�� �+RZHYHU�� LQ� WKH�SRVW�ZDU�SHULRG�
H[SDQVLRQV�DQG�FRQWUDFWLRQV�KDYH�EHFRPH�VLPLODU� LQ�DYHUDJH�GXUDWLRQ��DW�DURXQG���
PRQWKV�

7KHUH� KDYH� EHHQ� PDQ\� DWWHPSWV� WR� H[SORUH� OLNHO\� GLIIHUHQFHV� LQ� EXVLQHVV� F\FOH
GXUDWLRQ�DFURVV�SHULRGV�� �)RU�H[DPSOH��'LHEROG� HW�DO�� �������SUHVHQW�D�FURVV�FRXQWU\
DQDO\VLV��ZKLFK�LQFOXGHV�WKH�8.��DQG�ILQG�WKDW�H[SDQVLRQV�LQ�WKH�SUH�ZDU�SHULRG�H[KLELW
SRVLWLYH� GXUDWLRQ� GHSHQGHQFH�� ZKHUHDV� SRVW�ZDU� FRQWUDFWLRQV� VKRZ� SRVLWLYH� GXUDWLRQ
GHSHQGHQFH�� �7KH� ODWWHU� ILQGLQJ�PLJKW� KHOS� SURYLGH� VRPH� H[SODQDWLRQ� IRU� SRVW�ZDU
FRQWUDFWLRQV� VHHPLQJ� WR� EH� VRPHZKDW� VKRUWHU� LQ� WKH� 8.�� � 2I� FRXUVH�� VLJQLILFDQW
FKDQJHV� LQ�JRYHUQPHQWV·�PDFURHFRQRPLF�SROLF\� LQ� WKH�SRVW�ZDU�SHULRG�PD\�RIIHU� D
IXUWKHU�UDWLRQDOH�IRU�WKH�DQDO\VLV�RI�GLIIHUHQW�VDPSOH�SHULRGV��VHH��IRU�H[DPSOH��&RROH\
DQG� 2KDQLDQ� ������� ZKR� H[SODLQ� ORZ� 8.� JURZWK� ZLWK� UHIHUHQFH� WR� WKH� �QRQ�
RSHUDWLRQ�RI�WD[�VPRRWKLQJ����

                                                          
�� 6HH 1HIWFL ������ IRU D SURYRFDWLYH LQWURGXFWLRQ WR WKLV LVVXH�
�� 7KH VRXUFHV RI WKH GDWHV DUH JLYHQ LQ $SSHQGL[ $�
�� 7KH UHVXOWLQJ SHULRG HQFRPSDVVLQJ RQH VWDQGDUG GHYLDWLRQ RI WKH EXVLQHVV F\FOH� �� WR ��

TXDUWHUV� FRUUHVSRQGV DOPRVW H[DFWO\ WR RXU FKRVHQ IUHTXHQF\ IRU DQQXDO GDWD RI � WR � \HDUV�
�� 1RWH WKDW RXU GHWUHQGLQJ SURFHGXUHV HQFRPSDVV ERWK PHDVXUHV RI WKH EXVLQHVV F\FOH GXUDWLRQ�
�� :H DUH JUDWHIXO WR &KDUOHV )HLQVWHLQ IRU VXJJHVWLQJ WKDW WKH UHGXFWLRQ LQ YRODWLOLW\ PD\ EH UHODWHG

WR JUHDWHU GLYHUVLILFDWLRQ LQ SURGXFWLRQ SDWWHUQV� DQ LVVXH ZH ZLOO WDNH XS LQ IXWXUH UHVHDUFK�
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���� 6XPPDU\�6WDWLVWLFV
7DEOHV��$�&�RXWOLQH�WKH�VXPPDU\�VWDWLVWLFV�RI�RXU�EDVLF�DQQXDO�GDWD�VHULHV���4XDQWLW\
VHULHV� DUH� H[SUHVVHG� LQ� SHU� FDSLWD� JURZWK� UDWHV� �VHH� QRWHV� WR� WDEOH��� �2YHU� RXU� IXOO
VDPSOH�SHULRG�������������IRXU�YDULDEOHV�KDYH�VDPSOH�VWDQGDUG�GHYLDWLRQV�VXIILFLHQWO\
KLJK�WR�UHQGHU�WKHLU�VDPSOH�PHDQV�LQVLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��LQYHVWPHQW��UHDO
QDUURZ�PRQH\�EDODQFHV�� FKDQJHV� LQ� WKH� UHDO� H[FKDQJH� UDWH� DQG� WKH� FXUUHQW� DFFRXQW
EDODQFH�DV�D�SURSRUWLRQ�RI�*'3���7KH�RWKHU�YDULDEOHV��H[FHSW�QRPLQDO�LQWHUHVW�UDWHV�
VHHP�ZHOO�FKDUDFWHULVHG�E\�VLPLODU�ILUVW�DQG�VHFRQG�PRPHQWV��ZLWK�WKH�FRHIILFLHQW�RI
YDULDWLRQ�LQ�WKH�UDQJH�RI�����������1RPLQDO�LQWHUHVW�UDWHV�GR�DSSHDU�SDUWLFXODUO\�¶VWLFN\·
ZLWK�OHVV�WKDQ�KDOI�WKH�YDULDELOLW\��DV�PHDVXUHG�E\�WKH�FRHIILFLHQW�RI�YDULDWLRQ��RI�WKH
QH[W�OHDVW�YDULDEOH�DJJUHJDWH��EURDG�PRQH\�

:H�PLJKW�DOVR�FRQVLGHU�ZKHWKHU�WKH�EDVLF�GDWD�SURYLGH�DQ\�FOXHV�DV�WR�WKH�OLNHOLKRRG
RI� ILQGLQJ�GLIIHUHQW�QXPEHUV�RI� F\FOHV� LQ�RXU�GDWDVHW�� �$�YDULDEOH�ZLWK� D� ORZ�PHDQ
UHODWLYH�WR�LWV�VWDQGDUG�GHYLDWLRQ��VHH�FROXPQ�IRXU�LQ�7DEOH���� LV� OLNHO\� WR�KDYH�PRUH
�QHJDWLYH�� WXUQLQJ� SRLQWV���� � $VVXPLQJ� EXVLQHVV� F\FOH� V\PPHWU\�� WKH� SUREDELOLW\� RI
UHDFKLQJ�D�SHDN�RU�WURXJK�LQ�WKH�JURZWK�UDWH�RI�SHU�FDSLWD�RXWSXW�LQ�DQ\�RQH�\HDU�LV
�������2Q�WKH�EDVLV�RI�WKHVH�FUXGH�VWDWLVWLFV�WKHUH�DSSHDUV�WR�EH�FRQVLGHUDEOH�F\FOLFDO
FRQJUXHQFH� LQ� WKH� DJJUHJDWH� GDWD�� � $SDUW� IURP� WKH� YDULDEOHV� DOUHDG\� LGHQWLILHG� DV
GLVSOD\LQJ�H[WUHPLWLHV�RI�YDULDELOLW\��WKH�GDWD�OLH�LQ�D�UHODWLYHO\�QDUURZ�UDQJH�RI�WXUQLQJ
SRLQW�SUREDELOLW\�RI����������:H�PLJKW�WKHUHIRUH�H[SHFW��RQ�WKH�EDVLV�RI�WKH�VDPSOH
YDULDELOLW\� RI� DJJUHJDWH� GDWD� WKDW� EXVLQHVV� F\FOHV� RSHUDWH� RQ� D� ILYH� WR� HLJKW� \HDU
IUHTXHQF\����ZKLFK�LV��RI�FRXUVH��EURDGO\�ZKDW�ZDV�IRXQG�LQ�VHFWLRQ�����

2YHU� WKH� IXOO� DQG�SUH�ZDU� SHULRG�� WKHUH� LV� HYLGHQFH�RI� VLJQLILFDQW� VNHZQHVV� DQG�RU
NXUWRVLV� LQ� DOO� WKH� YDULDEOHV� H[FHSW� UHDO� EURDG� PRQH\� EDODQFHV�� � $Q� LQGLFDWLRQ� RI
DV\PPHWULF�EHKDYLRXU� LV�JLYHQ�E\� WKH�HYLGHQFH�RI� VLJQLILFDQW� VNHZQHVV��RXWSXW�� UHDO
ORQJ� UDWHV�� UHDO� ZDJHV� DQG� WKH� FXUUHQW� DFFRXQW� EDODQFH� DUH� QHJDWLYHO\� VNHZHG� DQG
LQYHVWPHQW��QDUURZ�PRQH\��EURDG�PRQH\��VKRUW�DQG�ORQJ�QRPLQDO�UDWHV�DUH�SRVLWLYHO\
VNHZHG�� � 7KH� DEVHQFH� RI� SHUVLVWHQW�PDFURHFRQRPLF� EHKDYLRXU� DW� WXUQLQJ� SRLQWV� LV
FDSWXUHG�E\� WKH� NXUWRVLV�� QR� YDULDEOH� GLVSOD\V� SODW\NXUWLF� EHKDYLRXU� DQG� LQYHVWPHQW
DSSHDUV�SDUWLFXODUO\�LQFOLQHG�WR�VSHQG�FRQVLGHUDEOH�WLPH�QHDU�LWV�H[SHFWHG�YDOXH���

7KHUH�DUH�VRPH�GLIIHUHQFHV�EHWZHHQ�WKH�SUH��DQG�SRVW�ZDU�VDPSOHV�EXW�LQVXIILFLHQW�WR
WKUHDWHQ� RXU� YLHZ� RI� D� FRQIRUPDEOH� VHW� RI� PDFURHFRQRPLF� YDULDEOHV� FRQVLVWHQWO\

                                                          
�� &RQVLGHU D YDULDEOH IROORZLQJ D :LHQHU SURFHVV� WKH DUHD XQGHU WKH VWDQGDUG QRUPDO GLVWULEXWLRQ�

( )σµ−Φ � JLYHV WKH SUREDELOLW\ RI D QHJDWLYH WXUQLQJ SRLQW� 6HH +DUGLQJ DQG 3DJDQ ������ RQ WKLV
SRLQW� 1RWH DOVR WKDW WKH QXPEHU LQ SDUHQWKHVHV LV WKH S�YDOXH DVVRFLDWHG ZLWK D QHJDWLYH GUDZ LQ DQ\
RQH \HDU� ZH DVVXPH QRUPDOLW\ EXW JLYHQ WKH VWDWLVWLFV UHSRUWHG LQ FROXPQV IRXU DQG ILYH WKLV PD\ EH
D OLWWOH PLVOHDGLQJ�
�� *LYHQ WKDW D IXOO EXVLQHVV F\FOH UHTXLUHV WZR WXUQLQJ SRLQWV�
�� 7KH GHYHORSPHQW RI *( PRGHOV WKDW JHQHUDWH VNHZQHVV LQ PDFURHFRQRPLF YDULDEOHV DQG�

UHODWHGO\� NXUWRWLF EHKDYLRXU KDV \HW WR EH IXOO\ FRQVLGHUHG�
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RVFLOODWLQJ� DW� IUHTXHQFLHV� RI� ���� \HDUV�� � )RU� H[DPSOH�� WKH� SRVW�ZDU�PHDQ� SHU� FDSLWD
JURZWK�UDWH�RI�RXWSXW��FRQVXPSWLRQ�DQG�LQYHVWPHQW�LV�KLJKHU�WKDQ�SUH�ZDU��DQG�ZKLOH
WKH�YDULDELOLW\�RI�WKH�ILUVW�WZR�VHULHV�LV�ORZHU��LQYHVWPHQW�KDV�EHFRPH�PRUH�YDULDEOH�LQ
WKH�SRVW�ZDU� SHULRG�� �7KH�PHDQ� JURZWK� UDWH� RI� WRWDO� IDFWRU� SURGXFWLYLW\� �7)3�� KDV
LQFUHDVHG� LQ� WKH� SRVW�ZDU� SHULRG� DQG� LV�� DV� H[SHFWHG�� VLPLODU� WR� WKDW� RI� RXWSXW�� EXW
VRPHZKDW�OHVV�YDULDEOH���0HDQ�QRPLQDO�LQWHUHVW�UDWHV�DUH�ERWK�VXEVWDQWLDOO\�KLJKHU�DQG
PRUH� YDULDEOH� LQ� WKH� SRVW�ZDU� SHULRG�� ZKLOH� WKH� JURZWK� LQ� SULFHV� LV� KLJKHU� EXW� OHVV
YDULDEOH��DV� LV� WKH�FDVH� IRU� UHDO�ZDJHV�� �7KH�FXUUHQW�DFFRXQW�KDV�EHHQ� LQVLJQLILFDQWO\
QHJDWLYH�RQ�DYHUDJH�RYHU�WKH�SRVW�ZDU�SHULRG��DURXQG�²������FRPSDUHG�ZLWK�����
LQ�WKH�SUH�ZDU�SHULRG������,W�KDV�DOVR�EHHQ�OHVV�YDULDEOH�SRVW�ZDU�������FRPSDUHG�ZLWK
������� DOWKRXJK� WKH� FXUUHQW� DFFRXQW� KDV� JHQHUDOO\� EHHQ� PRUH� YRODWLOH� WKDQ� RWKHU
YDULDEOHV���7KH�QH[W�PRVW�YRODWLOH�VHULHV��LQ�ERWK�VDPSOHV��DUH�LQYHVWPHQW�DQG�WKH�UHDO
H[FKDQJH�UDWH��ZLWK�VWDQGDUG�GHYLDWLRQV�RI�DURXQG���LQ�WKH�SUH�ZDU�VDPSOH�DQG����DQG
����UHVSHFWLYHO\��LQ�WKH�SRVW�ZDU�SHULRG����$�FRUROODU\�LV�WKDW�WKHUH�LV�D�VRPHZKDW�ORZHU
SUREDELOLW\� RI� WXUQLQJ� SRLQWV� LQ�PRVW� RI� WKH� LQGLYLGXDO� YDULDEOHV� RYHU� WKH� SRVW�ZDU
SHULRG�����2QO\�QRPLQDO�LQWHUHVW�UDWHV��UHDO�VKRUW�UDWHV�DQG�WKH�FXUUHQW�DFFRXQW�GLVSOD\
D�KLJKHU�SUREDELOLW\�RI�WXUQLQJ�SRLQWV�DIWHU�::,,�

���� $UH�%XVLQHVV�&\FOHV�,PSRUWDQW"��7KH�3RZHU�6SHFWUXP
7KH�GDWD�SUHVHQWHG� VR�IDU�QHHG�QRW� LQGLFDWH� WKDW� WKH�EXVLQHVV�F\FOH� LV�TXDQWLWDWLYHO\
LPSRUWDQW�LQ�WHUPV�RI�H[SODLQLQJ�D�VLJQLILFDQW�SURSRUWLRQ�RI�WKH�YDULDELOLW\�RI�D�JLYHQ
PDFUR�YDULDEOH���:H�DVVHVV�WKH�LPSRUWDQFH�RI�WKH�EXVLQHVV�F\FOH�E\�LQYHVWLJDWLQJ�KRZ
PXFK� RI� D� YDULDEOH·V� XQFRQGLWLRQDO� YDULDQFH� LV� DFFRXQWHG� IRU� E\� YDULDWLRQ� DW� WKH
EXVLQHVV�F\FOH�IUHTXHQFLHV���7R�GR�WKLV�ZH�DUH�UHTXLUHG�WR�ZRUN�ZLWK�VWDWLRQDU\�VHULHV
DQG� VR� ZH� ZRUN� ZLWK� WKH� YDULDEOHV� DV� GHILQHG� IRU� 7DEOH� ��� � :H� HVWLPDWH� WKH

VWDQGDUGLVHG�SRZHU�VSHFWUXP�IRU�HDFK�YDULDEOH�^MW`�PXOWLSOLHG�E\�π�XVLQJ�
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�� *HQHUDWLQJ WKH ORQJ�UXQ SDWWHUQ RI FXUUHQW DFFRXQW EDODQFHV LQ WKH 8. KDV SURYHG D SDUWLFXODU

SUREOHP� VHH %HUJLQ DQG 6KHIIULQ ������ DQG &KDGKD HW DO� �������
�� 7KH FKDQJH LQ WKH VDPSOH HVWLPDWH RI WXUQLQJ SRLQWV LV QRW ODUJH HQRXJK IRU XV WR VXJJHVW WKDW

F\FOHV VKRXOG KDYH EHFRPH ORQJHU�
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mk knv 22 λ ���6HH

3ULHVWOH\� �RS�� FLW��� IRU� IXUWKHU�GHWDLOV�� �+DYLQJ� HVWLPDWHG� WKH�SRZHU� VSHFWUXP�ZH�FDQ
WKHQ� LVRODWH� WKH� IUHTXHQFLHV� QRUPDOO\� FRQVLGHUHG� DV� UHSUHVHQWLQJ� WKH� EXVLQHVV� F\FOH
DQG� FDOFXODWH�ZKDW� SURSRUWLRQ�RI� WKH� YDULDEOHV·� XQFRQGLWLRQDO� YDULDQFH� OLHV� LQ� WKRVH
IUHTXHQFLHV�

����� 7KH�)XOO�6DPSOH
7DEOH��$�VKRZV�WKDW�WKH�WUHQG�IUHTXHQF\��D�PHDVXUH�RI�SHUVLVWHQFH�FRUUHVSRQGLQJ�WR
]HUR� F\FOHV� SHU� \HDU� LQ� WKH� WDEOH�� SURYLGHV� VLJQLILFDQW� LQIRUPDWLRQ� RQ� WKH
XQFRQGLWLRQDO�YDULDQFH�IRU�VKRUW�DQG�ORQJ�QRPLQDO�LQWHUHVW�UDWHV�²�D�SRLQW�HVWLPDWH�RI
������ DQG� ������� UHVSHFWLYHO\�� � 7KH� WUHQG� FRPSRQHQW� H[SODLQV� EHWZHHQ� ���� DQG
����RI�WKH�XQFRQGLWLRQDO�YDULDQFH�RI�QDUURZ�DQG�EURDG�PRQH\�� WKH�SULFH� OHYHO�DQG
WKH�FXUUHQW�DFFRXQW��ZKHUHDV�RQO\�����RU� OHVV�RI� WKH�XQFRQGLWLRQDO�YDULDQFH�RI� WKH
RWKHU� YDULDEOHV� FDQ� EH� H[SODLQHG� E\� WKHLU� WUHQG� FRPSRQHQWV�� � 7KH� IUHTXHQFLHV
EHWZHHQ� WKH� WUHQG� FRPSRQHQW� DQG��� \HDUV� H[SODLQ� VRPH�����RI� WKH� XQFRQGLWLRQDO
YDULDQFH� RI� QRPLQDO� LQWHUHVW� UDWHV�� QRPLQDO�PRQH\�� SULFHV�� WKH� FXUUHQW� DFFRXQW� DQG
UHDO� LQWHUHVW� UDWHV�� � 0RVW� RI� WKH� YDULDWLRQ� RI� UHDO� PDFUR� YDULDEOHV� LV� IRXQG� LQ� WKH
EXVLQHVV� F\FOH� IUHTXHQFLHV� RI� ���� \HDUV�� RXWSXW� ��������� FRQVXPSWLRQ� ��������
LQYHVWPHQW����������UHDO�QDUURZ�PRQH\�EDODQFHV����������UHDO�EURDG�PRQH\�EDODQFHV
��������� � $� VLPLODU� VWRU\� FDQ� EH� WROG� IRU� UHODWLYH� SULFHV�� UHDO� VKRUW� LQWHUHVW� UDWHV
��������� UHDO� ORQJ� UDWHV� ��������� WKH� UHDO� H[FKDQJH� UDWH� �������� DQG� UHDO� ZDJHV
��������� �2QO\� IRU� WKH� UHDO� H[FKDQJH� UDWH� �������� DQG� 7)3� �������� LV� WKH� PRGDO
XQFRQGLWLRQDO� YDULDQFH� IRXQG� LQ� WKH� IUHTXHQFLHV� KLJKHU� WKDQ� �� \HDUV�� WKRXJK� WKH
YDULDQFH�RI�UHDO�TXDQWLWLHV�FDQ�DOVR�ODUJHO\�EH�DWWULEXWHG�WR�WKHVH�IUHTXHQFLHV�DV�ZHOO�

7XUQLQJ�WR�WKH�SHDN�IUHTXHQF\�HVWLPDWHV��RYHU� WKH�IXOO�VDPSOH�ZH�ILQG� WKDW�QRPLQDO
UDWHV�VHHP�WR�RSHUDWH�RQ�D�VORZHU�EXUQ�WKDW�WKH�RWKHU�YDULDEOHV�²�DOO�RI�ZKLFK��DSDUW
IURP�LQYHVWPHQW�������DQG�0���������KDYH�SHDNV�ZLWKLQ�WKH�FODVVLF�EXVLQHVV�F\FOH�RI
��� PRQWKV� WR� ��� TXDUWHUV�� � +RZ� GR� ZH� LQWHUSUHW� WKHVH� UHVXOWV"� � 5HFDOO� ILUVW� WKDW�
DOWKRXJK� WKH�SRZHU�RI� D� VHULHV�PD\�EH�ZLWKLQ� WKH� EXVLQHVV� F\FOH� IUHTXHQFLHV�� RWKHU
IUHTXHQFLHV� PD\� DOVR� KDYH� VLJQLILFDQW� LQIOXHQFHV� RQ� WKH� HQGRJHQRXV� YDULDEOHV� WKDW
FRQVWLWXWH� WKH� EXVLQHVV� F\FOH���� � :KDW� GRHV� HPHUJH�� WKRXJK�� LV� WKDW� WKHUH� LV� VRPH
GLVORFDWLRQ� EHWZHHQ� LPSRUWDQW� IUHTXHQFLHV� LQ� WKLV� VHW� RI� PDFURHFRQRPLF� YDULDEOHV�
%RWK� UHDO� TXDQWLWLHV� �RWKHU� WKDQ� WKH� FXUUHQW� DFFRXQW� DQG� 7)3�� DQG� UHODWLYH� SULFHV
GLVSOD\�VLPLODU�VSHFWUD�DW�WKH�KLJKHU�IUHTXHQFLHV�EXW�QRPLQDO�PDJQLWXGHV�LQ�WKH�PRQH\
PDUNHW� FRQVLVWHQWO\� GLVSOD\� JUHDWHU� YDULDWLRQ� DW� ORQJHU� KRUL]RQV�� � 7KH� ILQGLQJ� IRU
QRPLQDO�PDJQLWXGHV�FDUULHV�HTXDOO\�IRU�PRQH\�DV�ZHOO�DV�WKH�DJJUHJDWH�SULFH�OHYHO�DQG
VR�FRQVWLWXWHV�VRPH�HYLGHQFH�DJDLQVW�SULFH�VWLFNLQHVV���

                                                          
�� ,Q RWKHU ZRUGV ZH DUH QRW QHFHVVDULO\ LQIHUULQJ DQ\ FDXVDOLW\ EHWZHHQ YDULDEOHV ZLWK VLPLODU

VSHFWUDO GHQVLWLHV�
�� :KHUH SULFH VWLFNLQHVV ZRXOG LPSO\ ORZHU IUHTXHQF\ SHDNV IRU PRQH\ FRPSDUHG ZLWK WKH SULFH

OHYHO�
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����� 7KH�6XE�VDPSOHV
$JDLQ� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� SUH�� DQG� SRVW�ZDU� SHULRGV� DUH� UHYHDOLQJ�� � 7KH\
VKRZ� WKDW�� LQ� WKH� SRVW�ZDU� SHULRG�� RXWSXW� DQG� FRQVXPSWLRQ� KDYH� EHFRPH� PRUH
YRODWLOH� DW� IUHTXHQFLHV� KLJKHU� WKDQ� HLJKW� \HDUV�� ZKHUHDV� LQYHVWPHQW� YDULDELOLW\� KDV
EHFRPH� VRPHZKDW� ORZHU� DW� WKHVH� VDPH� IUHTXHQFLHV�� � 5HDO� QDUURZ�PRQH\� DQG� WKH
FXUUHQW�DFFRXQW�EDODQFH�DOVR�GLVSOD\�PRUH�YDULDELOLW\�DW�WKHVH�KLJKHU�IUHTXHQFLHV��WKH
RWKHU� VHULHV� KDYH� EHFRPH� OHVV� YRODWLOH� DW� WKHVH� IUHTXHQFLHV� LQ� WKH� SRVW�ZDU� SHULRG�
2YHU� WKH� SRVW�ZDU� SHULRG� QRPLQDO� PRQH\� DQG� SULFHV� GLVSOD\� VXEVWDQWLDOO\� KLJKHU
SRZHU� DW� WKH� ]HUR� IUHTXHQF\�� WKH� IUHTXHQF\� GRPDLQ� DQDORJXH� WR� WKH� ILQGLQJ� E\�
DPRQJVW�RWKHUV��%DFNXV�DQG�.HKRH��RS�� FLW���RI� LQFUHDVHG�SULFH�SHUVLVWHQFH�� �7KHUH�LV
VRPH�LQFUHDVH�LQ�WKH�SRZHU�RI�7)3�DW�ORZHU�IUHTXHQFLHV�SRVW�ZDU�EXW�WKH�VHULHV�LV�VWLOO
GRPLQDWHG�E\�WKH�KLJKHU�IUHTXHQFLHV���7KH�SRZHU�VSHFWUXP�IRU�UHDO�LQWHUHVW�UDWHV�KDV
VKLIWHG�VRPHZKDW�WRZDUGV�WKH�ORZHU�IUHTXHQFLHV�RI�OHVV�WKDQ���\HDUV�

2YHU� WKH� SUH�ZDU� VDPSOH� WKH� SHDN� IUHTXHQFLHV� LQ� QDUURZ� PRQH\� DQG� SULFHV
FRUUHVSRQG� WR� DURXQG� IRXU� \HDUV�� LPSO\LQJ� WKDW� WKHUH� LV� OLWWOH� HYLGHQFH� RI� SULFH
VWLFNLQHVV���%XW�LI�ZH�FRPSDUH�WKH�SUH�DQG�SRVW�ZDU�SHULRGV��VRPH�LPSRUWDQW�FKDQJHV
RFFXU�� �:H�ILQG�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�SHUVLVWHQFH��ORZHU�IUHTXHQF\�YDULDELOLW\�
RI�7)3��UHDO�ZDJHV��QRPLQDO�PRQH\�DQG�UHDO�TXDQWLWLHV�EXW�RQO\�D�PRGHUDWH�LQFUHDVH
LQ�SULFH�SHUVLVWHQFH�� �7KDW� WKH� LQFUHDVH� LQ�SULFH�SHUVLVWHQFH�VHHPV�XQUHODWHG�WR�SULFH
VWLFNLQHVV�LV�DQ�LPSRUWDQW�REVHUYDWLRQ���:H�UHWXUQ�WR�WKLV�SRLQW�EHORZ�

�� %XVLQHVV�&\FOH�&RKHUHQFH

���� )LOWHULQJ�WKH�'DWD
4XDQWLWDWLYH�PDFURHFRQRPLF�PRGHOV�DUH�RIWHQ�FRQVWUXFWHG�WR�FDSWXUH�NH\�DVSHFWV�RI
EXVLQHVV�F\FOH�IOXFWXDWLRQV���:H�KDYH�PDSSHG�WKH�H[WHQW�WR�ZKLFK�WKH�EXVLQHVV�F\FOH
LPSXOVH�SURYLGHV�DQ� LPSRUWDQW�GLPHQVLRQ� WR�DJJUHJDWH�8.�IOXFWXDWLRQV� VLQFH������
7KH� TXDOLWDWLYH� PHDVXUHPHQW� RI� EXVLQHVV� F\FOHV�� WKH� VXPPDU\� VWDWLVWLFV� DQG� WKH
VSHFWUDO�GHQVLW\�IXQFWLRQV�GLVFXVVHG�LQ�6HFWLRQ���DOO�SRLQW�WR�LPSRUWDQW�IOXFWXDWLRQV�DW
WKLV� KRUL]RQ�� � :H� QRZ�� WKHUHIRUH�� DQDO\VH� KRZ� WKH� F\FOLFDO� FRPSRQHQWV� RI� WKHVH
YDULDEOHV�LQWHUDFW�FRQWHPSRUDQHRXVO\�ZLWK�RQH�DQRWKHU�DQG�ZLWK�RXWSXW��7DEOHV��$�
&��� DV� ZHOO� DV� ZLWK� RXWSXW� DW� �IRXU�� OHDGV� DQG� ODJV� �7DEOHV� �$�&����� � :H� XVH� WZR
UHFHQWO\� GHYHORSHG� YHUVLRQV� RI� WKH� EDQGSDVV� ILOWHU�� D� QDWXUDO� FRPSOLPHQW� WR� RXU
IUHTXHQF\�GRPDLQ� FKDUDFWHULVDWLRQ� RI� WKH� GDWD�� DQG� DUJXDEO\� PRUH� WKHRUHWLFDOO\
DSSHDOLQJ�WKDQ�WKH�+3�ILOWHU���,Q�$SSHQGL[�&�ZH�UHYLHZ�LQ�GHWDLO�WKH�FRQVWUXFWLRQ�RI
WKHVH�ILOWHUV�

)LUVW��ZH� XVH� WKH�%D[WHU�.LQJ�EDQGSDVV� ILOWHU�� � 7KLV� LV� D� WZR�VLGHG� V\PPHWULF� ILOWHU
ZKHUH� WKH� ODJ�OHDG� OHQJWK�QHHGV� WR�EH�FKRVHQ�� �$V�%D[WHU�DQG�.LQJ�QRWH� WKHUH� LV� D
WUDGH�RII�KHUH��VLQFH�D�ORQJHU�ODJ�OHQJWK�DSSUR[LPDWHV�WKH�RSWLPDO�ILOWHU�PRUH�FORVHO\�

                                                          
�� 7DEOHV � DQG � SUHVHQW WKH UHVXOWV IRU WKH %D[WHU�.LQJ EDQGSDVV ILOWHU�
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ZKLOH� LW� VKRUWHQV� WKH� F\FOLFDO� VHULHV� REWDLQHG�� �:H� H[SHULPHQWHG�ZLWK� D� QXPEHU� RI
ODJ�OHDG�OHQJWKV�DQG�IRXQG�WKDW�WKH�UHVXOWV�ZHUH�YLUWXDOO\�LGHQWLFDO�DIWHU�D�ODJ�OHDG�RI��
\HDUV���:LWK�UHVSHFW�WR�WKH�&KULVWLDQR�DQG�)LW]JHUDOG�ILOWHU�ZH�XVH�WKHLU�UHFRPPHQGHG
ILOWHU�ZKLFK�DVVXPHV�WKH�XQGHUO\LQJ�GDWD�LV�ZHOO�FKDUDFWHULVHG�E\�D�SXUH�UDQGRP�ZDON�
:H�KDYH�DOVR�H[WUDFWHG�WKH�F\FOLFDO�FRPSRQHQWV�RI� WKH�YDULDEOHV�XVLQJ� WKH�+RGULFN�
3UHVFRWW�ILOWHU�ZLWK�WKH�VPRRWKLQJ�SDUDPHWHU�VHW�WR���DQG������VHH�+DUYH\�DQG�-DHJHU
��������DQG�SUHVHQW�WKH�UHVXOWV�IRU�WKH�ODWWHU�FDVH�RQO\�LQ�$SSHQGL[�&��7DEOHV�&��DQG
&����� �$QQH[�$�SORWV�DOO� WKH�ILOWHUHG�GDWD��DJDLQVW�RXU�UHIHUHQFH�F\FOHV��ZLWK�SHDN� WR
WURXJK�SHULRGV�PDUNHG�E\�VKDGHG�DUHDV�

:H�ILQG�QR� VLJQLILFDQW�GLIIHUHQFHV� LQ� WKH� UHVXOWV�EHWZHHQ�YDULDEOHV�XVLQJ�DQ\�RI� WKH
WKUHH� ILOWHUV� QRU� IRU� WKH� FRQWHPSRUDQHRXV� FRUUHODWLRQ�ZLWK� RXWSXW� HLWKHU� LQ� WKH� IXOO
VDPSOH� RU� WKH� SHULRG� ������������� ZH� WKHUHIRUH� RQO\� SUHVHQW� WKH� UHVXOWV� IRU� WKH
%D[WHU�.LQJ�ILOWHU�WKURXJKRXW�WKH�SDSHU���7KUHH�UHODWHG�SRLQWV�HPHUJH���L��WKH�VWUHQJWK
RI� WKH� EXVLQHVV� F\FOH� DVVRFLDWLRQV� LQFUHDVHV� VXEVWDQWLDOO\� LQ� WKH� SRVW�ZDU� SHULRG�� �LL�
H[SHQGLWXUH� FRPSRQHQWV�� QDUURZ�PRQH\�� UHDO� LQWHUHVW� UDWHV�� UHDO� ZDJHV�� SULFHV� DQG
7)3�H[KLELW�FRQVLGHUDEO\�OHVV�RYHUDOO�YDULDELOLW\�SRVW�ZDU���LLL��WKH�YDULDELOLW\�LQ�EURDG
PRQH\��WKH�UHDO�H[FKDQJH�UDWH��QRPLQDO�LQWHUHVW�UDWHV�DQG�WKH�FXUUHQW�DFFRXQW�EDODQFH
GRHV� QRW� GHFUHDVH� LQ� WKH� SRVW�ZDU� SHULRG�� � )LQDOO\�� WKH� TXDQWLWDWLYH�PHDVXUH� RI� WKH
EXVLQHVV� F\FOH�XVHG� IRU� WKH� UHVW�RI� WKH�SDSHU� �� WKH� ILOWHUHG�RXWSXW�SHU� KHDG� VHULHV� �
UHWXUQV� LQ� HDFK� FDVH� D� KLJK� 3HDUVRQ� FRQWLQJHQF\� FRHIILFLHQW� ZLWK� WKH� TXDOLWDWLYH
EXVLQHVV�F\FOH�GDWHV�JLYHQ� LQ�$SSHQGL[�$��HDFK�ILOWHU� UHSRUWV�D� VWDWLVWLF� LQ�H[FHVV�RI
�����

��� %XVLQHVV�&\FOH�)DFWV

����� 7KH�FRUUHOORJUDP
7DEOHV��$�&�SUHVHQW� WKH� FRUUHOORJUDP�RI� WKH� VL[WHHQ� ILOWHUHG�YDULDEOHV�RYHU� WKH� IXOO�
SUH�� DQG� SRVW�ZDU� VDPSOHV�� UHVSHFWLYHO\�� � :H� ILQG� FRQVLVWHQW� FRUUHODWLRQV� DFURVV
VDPSOHV� EHWZHHQ� RXWSXW� DQG� LQYHVWPHQW� �SRVLWLYH��� ORQJ� UHDO� UDWH� �QHJDWLYH��� UHDO
H[FKDQJH� UDWH� �SRVLWLYH��� FXUUHQW� DFFRXQW� �QHJDWLYH�� DQG� 7)3� �SRVLWLYH��� � 7DEOH� �%
VKRZV�WKDW�QRPLQDO�DQG�UHDO�ORQJ�LQWHUHVW�UDWHV��DQG�WKH�FXUUHQW�DFFRXQW�EDODQFH�DUH
VLJQLILFDQWO\�FRXQWHUF\FOLFDO��ZKHUHDV�WKH�UHDO�H[FKDQJH�UDWH�LV�SURF\FOLFDO�����:H�QRWH
WKDW�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�FXUUHQW�DFFRXQW�LV�KLJKHU�LQ�WKH�SRVW�ZDU�SHULRG�DW
EXVLQHVV�F\FOH�IUHTXHQFLHV�WKDQ�LQ�WKH�SUH�ZDU�SHULRG��LQ�FRQWUDVW�WR�WKH�UHVXOWV�IRU�WKH

                                                          
�� 7KH UHVXOWV ZLWK ODPEGD VHW WR � DUH DYDLODEOH RQ UHTXHVW� DV DUH DOO RWKHU UHVXOWV XVLQJ WKH
DOWHUQDWLYH ILOWHUV�
�� 1RWH WKRXJK WKDW IRU WKH IXOO VDPSOH WKH +3 ILOWHU UHSRUWV �PLOGO\� FRXQWHUF\FOLFDO EURDG QRPLQDO
PRQH\ DQG UHDO PRQH\ EDODQFHV DQG �PLOGO\� SURF\FOLFDO VKRUW UDWHV DQG SULFHV� ZKHUHDV WKH WZR
EDQGSDVV ILOWHUV UHSRUW SUHFLVHO\ WKH RSSRVLWH� +RZHYHU� WKHVH SRLQW HVWLPDWHV DUH LQVLJQLILFDQWO\
GLIIHUHQW IURP ]HUR DQG WKHUH LV QR GLVDJUHHPHQW LQ WKH SRVW�ZDU VDPSOH�

�� 7KH
2χ VWDWLVWLF LV FRUUHFWHG WR OLH EHWZHHQ � DQG ����

�� )LJXUHV ��$�& VXJJHVW WKDW WKH LQVLJQLILFDQW UHDO H[FKDQJH UDWH FRUUHODWLRQ� SRVW�ZDU UHVXOWV IURP
KLJK YRODWLOLW\ LQ WKH ELODWHUDO UHDO H[FKDQJH UDWH WKDW ZH XVH�
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SUH�ILOWHUHG� GDWD�� � ,PSRUWDQWO\�� FRQVXPSWLRQ� �SRVLWLYH��� SULFHV� �QHJDWLYH�� DQG� UHDO
ZDJHV� �QHJDWLYH�� DSSHDU� FRQWHPSRUDQHRXVO\� LQVLJQLILFDQWO\� FRUUHODWHG� ZLWK� RXWSXW�
,PSRUWDQWO\��LI�ZH�HQG�RXU�SUH�ZDU�VDPSOH�LQ�������WKXV�H[FOXGLQJ�WKH�YRODWLOH�LQWHU�
ZDU�\HDUV��ZH�ILQG�WKDW�FRQVXPSWLRQ�LV�QRZ�VLJQLILFDQWO\�SUR�F\FOLFDO��KRZHYHU�SULFHV
DQG�ZDJHV�UHPDLQ�LQVLJQLILFDQWO\�UHODWHG�WR�RXWSXW����7KH�VLWXDWLRQ�FKDQJHV�GUDVWLFDOO\
LQ�WKH�SRVW�ZDU�SHULRG��FRQVXPSWLRQ�LV�VLJQLILFDQWO\�SURF\FOLFDO��DV�DUH�UHDO�QDUURZ�DQG
EURDG� PRQH\� DQG� UHDO� VKRUW� UDWHV� DQG� UHDO� ZDJHV�� � (YHQ� WKRXJK� ZH� FRQILUP� WKH
ILQGLQJV�RI�%ODFNEXUQ�DQG�5DYQ��RS��FLW���DQG�.LQJ�DQG�:DWVRQ��RS��FLW���LQ�UHVSHFW�RI�D
FRXQWHU�F\FOLFDO��ORQJ��UHDO�UDWH��ZH�QRWH�DQ�LPSRUWDQW�SURF\FOLFDO�VKRUW�UHDO�UDWH�LQ�WKH
SRVW�ZDU� SHULRG�� � 3ULFHV� DUH� QRZ� VWURQJO\� FRXQWHUF\FOLFDO� �VHH� &KDGKD� DQG� 3UDVDG
��������DV�LV�WKH�FXUUHQW�DFFRXQW�

7KH� FXUUHQW� DFFRXQW� EDODQFH� LV� PRUH� VWURQJO\� UHODWHG� ZLWK� RWKHU� PDFURHFRQRPLF
YDULDEOHV�RYHU�WKH�SRVW�ZDU�SHULRG�WKDQ�LQ�WKH�SUH�ZDU�SHULRG��ZKHUHDV�WKH�SRVLWLRQ�LV
WKH�UHYHUVH�IRU�WKH�UHDO�H[FKDQJH�UDWH�� �&RQVXPSWLRQ��FROXPQ�WKUHH� LQ�7DEOH��&�� LV
VLJQLILFDQWO\�UHODWHG�WR�D�ODUJHU�QXPEHU�RI�PDFURHFRQRPLF�YDULDEOHV�WKDQ�LV�RXWSXW�²
WKLV� ILQGLQJ� PD\� EH� FRQVLVWHQW� ZLWK� WKH� REVHUYDWLRQ� WKDW� WKHUH� LV� DQ� LPSRUWDQW
WHPSRUDU\�FRPSRQHQW�WR�RXWSXW�IOXFWXDWLRQV�

������ 7KH�'\QDPLFV
:H�H[DPLQH� WKH�G\QDPLF� LQWHUUHODWLRQV�RI� WKH� ILOWHUHG�YDULDEOHV�ZLWK�RXWSXW� �7DEOHV
�$�&��DQG�DJDLQ�ZH�ILQG�LPSRUWDQW�GLVWLQFWLRQV�EHWZHHQ�WKH�WZR�¶EHQFKPDUN·�VDPSOH
SHULRGV�� � &RQVXPSWLRQ� FRQVLVWHQWO\� DQG� VLJQLILFDQWO\� OHDGV� RXWSXW� LQ� ERWK� VDPSOHV�
DOWKRXJK� LQ� WKH� SRVW�ZDU� SHULRG� WKH� UHODWLRQVKLS� LV� VLJQLILFDQWO\� SRVLWLYH
FRQWHPSRUDQHRXVO\�� � ,QYHVWPHQW� OHDGV� RXWSXW� VLJQLILFDQWO\� LQ� WKH� SUH�ZDU� VDPSOH
�RXWSXW�VKRZV�QR� OHDGLQJ�SURSHUWLHV�RYHU� LQYHVWPHQW��� � ,Q�FRQWUDVW�� LQ� WKH�SRVW�ZDU
SHULRG� WKHUH� LV� QR� VLJQLILFDQW� LQYHVWPHQW� UHODWLRQVKLS�� LQ� HLWKHU� GLUHFWLRQ�� � 7KH
YRODWLOLW\�RI�LQYHVWPHQW�LV�D�ZHOO�NQRZQ�VW\OLVHG�IDFW�EXW�ZK\�WKH�SRVW�ZDU�UHGXFWLRQ
LQ� EXVLQHVV� F\FOH� YRODWLOLW\� �DQG� FRUUHVSRQGLQJ� LQFUHDVH� LQ� WUHQG� YRODWLOLW\�� VKRXOG
UHGXFH�WKH�EXVLQHVV�F\FOH�FRKHUHQFH�SUHVHQWV�VRPHWKLQJ�RI�D�SX]]OH�

1RPLQDO� DQG� UHDO�PRQH\�EDODQFHV� VKRZ�FRQVLVWHQWO\� VLJQLILFDQW� OHDGV� DQG� ODJV�ZLWK
RXWSXW��ZLWK�DUJXDEO\�VWURQJHU�HYLGHQFH�RI�OHDGV��DOWKRXJK�RYHU� WKH�SRVW�ZDU�SHULRG
EURDG�QRPLQDO�PRQH\�EDODQFHV�GR�QRW�VLJQLILFDQWO\�ODJ�RXWSXW���1RPLQDO�LQWHUHVW�UDWHV
WHOO� D� VLPLODU� VWRU\� EXW� LQ� WKH� IXOO� VDPSOH� UHDO� LQWHUHVW� UDWHV� VKRZ� FRQVLGHUDEO\� OHVV
HYLGHQFH�RI�OHDGLQJ�RXWSXW���7KHUH�DSSHDUV�WR�EH�DQ�LPSRUWDQW�EUHDN�LQ�WKH�EHKDYLRXU
RI� UHDO� ZDJHV� SRVW�ZDU�� � :KHUHDV� UHDO� ZDJHV� DUH� DSSUR[LPDWHO\� DF\FOLFDO� RU� HYHQ
FRXQWHUF\FOLFDO� LQ� WKH� SUH�ZDU� SHULRG�� ZLWK� D� VLJQLILFDQW� OHDG� RYHU� RXWSXW� �7DEOH
�%������ WKH\� EHFRPH� VWURQJO\� SURF\FOLFDO� LQ� WKH� SRVW�ZDU� HUD�� ZLWK� OHDG� DQG� ODJ
LQIRUPDWLRQ�IRU�RXWSXW��D�FKDQJH�WKDW�LV�IDLUO\�FOHDU�XSRQ�YLVXDO�LQVSHFWLRQ�RI�WKH�GDWD
�VHH� )LJXUHV� �$�&� LQ� $QQH[� $��� � 7KH� G\QDPLF� FRUUHODWLRQV� VXJJHVW� WKDW� WKH
LQWHUDFWLRQV�EHWZHHQ�ULVLQJ�RXWSXW�DQG�ULVLQJ�ZDJHV�EHFDPH�VXEVWDQWLDOO\�VWURQJHU�DQG
PRUH� SHUVLVWHQFH� SRVW�ZDU�� � 7)3� LV� UREXVWO\� SRVLWLYHO\� UHODWHG� WR� RXWSXW� DFURVV� DOO
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VDPSOHV�DQG�LV�IRXQG�WR�KDYH�VLJQLILFDQW�OHDG�DQG�ODJ�UHODWLRQVKLSV�²�ZH�UHWXUQ�WR�WKLV
SRLQW�LQ�6HFWLRQ���

7XUQLQJ� WR� WKH� RSHQ� HFRQRP\� YDULDEOHV� ZH� VHH� WKDW� LQ� WKH� HDUOLHU� VDPSOH� WKH� UHDO
H[FKDQJH� UDWH� VKRZHG� VLJQLILFDQW� OHDGV� RYHU� RXWSXW�� � ,Q� WKH� SRVW�ZDU� SHULRG� WKHUH
VHHPV�WR�EH�OLWWOH�VLJQLILFDQW�OLQN�EHWZHHQ�RXWSXW�DQG�WKH�UHDO�H[FKDQJH�UDWH���)LJXUHV
��$��%� DQG�&� VXJJHVW� WKDW�PXFK� RI� WKH� UHDVRQ� IRU� WKLV� ILQGLQJ� OLHV� LQ� WKH� QRWDEO\
PRUH� YRODWLOH� WLPH� SDWK� IRU� WKH� H[FKDQJH� UDWH� LQ� WKH� SRVW�ZDU� SHULRG�� � 7KH
UHODWLRQVKLS�EHWZHHQ�RXWSXW� DQG� WKH� FXUUHQW� DFFRXQW� EDODQFH� LV� FRQWHPSRUDQHRXVO\
QHJDWLYH�LQ�WKH�SRVW�ZDU�SHULRG��DQG�WXUQV�SRVLWLYH�ZLWK�WKH�FXUUHQW�DFFRXQW� OHDGLQJ
RXWSXW���,Q�WKH�SUH�ZDU�SHULRG�WKH�FRQWHPSRUDQHRXV�FRUUHODWLRQ�ZDV�DOVR�QHJDWLYH�DV
ZDV� WKH� OHDGLQJ� UHODWLRQVKLS� �DOWKRXJK� LW� ZDV� PDUJLQDOO\� OHVV� VLJQLILFDQW��� � 7KH
FRXQWHUF\FOLFDOLW\�RI�WKH�H[WHUQDO�EDODQFH�DQG�LWV�UREXVW� OHDG�IRU�RXWSXW�LV�FRQVLVWHQW
ZLWK�UHFHQW�ILQGLQJV�LQ�WKH�WKHRUHWLFDO�OLWHUDWXUH��VHH��IRU�H[DPSOH��%D[WHU�DQG�&UXFLQL
�������DQG�&KDGKD�HW�DO����������

�� &URVV�6SHFWUDO�$QDO\VLV

$� QDWXUDO� H[WHQVLRQ� RI� WKH� DQDO\VLV� LQ� WKH� SUHYLRXV� VHFWLRQV� LV� WR� DVN� ZKHWKHU� WKH
VLJQLILFDQW� WLPH�VHULHV�FRUUHODWLRQV�ZH�XQFRYHU� UHPDLQ� VLJQLILFDQW�ZKHQ�ZH� H[DPLQH
WKH�FRUUHODWLRQV�DPRQJ�WKH�UDZ�GDWD�LQ�WKH�IUHTXHQF\�GRPDLQ���:H�PLJKW�UHDVRQDEO\
H[SHFW� WKLV� WR�EH� WKH�FDVH� VLQFH�ZH�HVWDEOLVKHG� WKH� FRQIRUPLW\�DPRQJ�PDQ\�RI�RXU
ILOWHUHG� VHULHV�� � $QG� LQGHHG�� E\� DQG� ODUJH�� WKDW� LV� ZKDW� ZH� ILQG�� � ,Q� 6HFWLRQ� �� ZH
HVWDEOLVKHG�WKDW�EXVLQHVV�F\FOHV�ZHUH�LPSRUWDQW�LQ�WKDW�WKH\�FDSWXUH�DQ��LQFUHDVLQJO\�
LPSRUWDQW� SRUWLRQ� RI� PDQ\� RI� RXU� YDULDEOHV·� XQFRQGLWLRQDO� YDULDQFH�� � 7KH� FURVV�
VSHFWUD�LQGLFDWH�WKH�LPSRUWDQFH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�HDFK�YDULDEOH�DQG�RXWSXW
DFURVV�DOO�IUHTXHQFLHV���,Q�IDFW�WKH�FURVV�VSHFWUDO�DQDO\VLV�H[WHQGV�WKH�SUHYLRXV�DQDO\VLV
LQ�WZR�VSHFLILF�ZD\V���)LUVW��LW�SURYLGHV�QHZ�HYLGHQFH�RQ�WKH�VLJQLILFDQFH�OHYHO�RI�RXU
EXVLQHVV� F\FOH� FRUUHODWLRQV�� DQG� VHFRQG�� LW� SURYLGHV� DGGLWLRQDO� HYLGHQFH� RQ� WKH
FRUUHODWLRQV�LQ�WKH�GDWD��VSHFLILFDOO\��FRUUHODWLRQV�LQ�WKH�GDWD�WKDW�ZH�UHPRYHG�IRU�WKH
SXUSRVHV�RI�7DEOHV���DQG����

���� &URVV�6SHFWUXP

:H�FDQ�GHILQH�WKH�FURVV�VSHFWUXP�EHWZHHQ�WZR�VHULHV�DV�
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ZLWK�WKH�FRUUHVSRQGLQJ�LQWHJUDWHG�VSHFWUDO�IXQFWLRQ�:�α��GHILQHG�RYHU�WKH�UDQJH���WR
π���6ROYLQJ�IRU�WKH�FURVV�FRUUHODWLRQ�ZH�ILQG�WKDW
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)URP� ����ZH� FDQ� VHH� WKDW� WKH� FURVV�VSHFWUD� KDV� DQ� LPDJLQDU\� DQG� UHDO� FRPSRQHQW�
7KH�ILUVW�WZR�WHUPV�RQ�WKH�ULJKW�KDQG�VLGH�� ( )αc ��DUH�WKH�FR�VSHFWUD�DQG�WKH�ILQDO�WHUP�

( )αq �� LV� WKH� VSHFWUDO� GHQVLW\�� � 7KH� VXP� RI� WKH� VTXDUHV� RI� WKHVH� WZR� WHUPV� LV� WKH

DPSOLWXGH��ZKLFK�ZKHQ�VWDQGDUGLVHG�E\�WKH�VSHFWUDO�GHQVLWLHV�RI�HDFK�VHSDUDWH�VHULHV�
( ),αϖ i �LV�FDOOHG�WKH�FRKHUHQFH�
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7KH� FRKHUHQFH�PHDVXUHV� WKH� GHJUHH� WR� ZKLFK� WKH� VHULHV� YDU\� WRJHWKHU� DQG� FDQ� EH
WKRXJKW�RI� DV� WKH� VTXDUHG� FRUUHODWLRQ� FRHIILFLHQW�� �7KH� JDLQ� GLDJUDP�SORWV� RUGLQDWH

( )α2
12R �DJDLQVW�α �DV�DEVFLVVD��ZKHUH
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7KH� JDLQ� LV� DQDORJRXV� WR� D� UHJUHVVLRQ� FRHIILFLHQW�� � )LQDOO\�� WKH� SKDVH� GLDJUDP�SORWV
( )αψ � DV� DJDLQVW� α � DV� DEVFLVVD�� ZLWK� WKH� SKDVH� PHDVXULQJ� WKH� OHDG� RU� ODJ� LQ� WKH

UHODWLRQVKLS�DW�HDFK�IUHTXHQF\�
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7DEOH���WDEXODWHV�WKH�LQWHUSUHWDWLRQ�RI�WKH�&URVV�6SHFWUD�FKDUWV��WKH�$QQH[�SUHVHQWV�D
VPDOO�VHOHFWLRQ��RYHU�WKH�IXOO�VDPSOH���7KLV�DQDO\VLV�SURYLGHV�D�XVHIXO�UHSUHVHQWDWLRQ�RI
WKH�DVVRFLDWLRQ�IRXQG�LQ�PDFURHFRQRPLF�DJJUHJDWHV�ZLWK�WKH�UHIHUHQFH�F\FOH���)LJXUH
�� IURP� WKH� $QQH[� LOOXVWUDWHV� WKH� KLJK� FURVV�VSHFWUD� RI� FRQVXPSWLRQ� ZLWK� RXWSXW
DFURVV� WKH� IUHTXHQF\� UDQJH� EXW� DOVR� VXJJHVWV� LPSRUWDQW� FRQVXPSWLRQ� OHDGV� XS� WR
DURXQG���\HDUV�LQ�IUHTXHQF\�DIWHU�ZKLFK�RXWSXW�OHDGV�FRQVXPSWLRQ���)LJXUH���VKRZV
YHU\� FOHDUO\�ZK\�7)3� VKRFNV� SHUIRUP� DQ� DGPLUDEOH� UROH� LQ� H[SODLQLQJ� WKH� EXVLQHVV
F\FOH�LQ�WKH�PRGHUQ�OLWHUDWXUH���)LJXUH���GHPRQVWUDWHV�ERWK�WKH�ORQJ�UXQ�QHXWUDOLW\�RI
PRQH\��ZLWK�ERWK�FRKHUHQFH�DQG�JDLQ�KHDGLQJ�IRU���DW�WKH�WUHQG�IUHTXHQF\��DQG�WKH
H[LVWHQFH�RI�VRPH�SULFH�VWLFNLQHVV��ZLWK�PRQH\� OHDGLQJ� WR�VRPH�H[WHQW�SULFHV�DW� WKH
EXVLQHVV�F\FOH�IUHTXHQFLHV�RI�����\HDUV�

,Q� JHQHUDO�� WKRXJK�� UHDO� TXDQWLWLHV� GLVSOD\� VLJQLILFDQW� UHODWLRQVKLSV� DW� EXVLQHVV� F\FOH
IUHTXHQFLHV�ZLWK�VRPH�HYLGHQFH�RI�RXWSXW�ODJJLQJ�FRQVXPSWLRQ�� LQYHVWPHQW�DQG�WKH
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FXUUHQW� DFFRXQW� EDODQFH�� DQG� RI� RXWSXW� OHDGLQJ� UHDO� 0��� � 5HODWLYH� SULFHV� GLVSOD\
VLPLODU�FRKHUHQFHV�EXW�UHDO�UDWHV�WHQG�WR�OHDG�RXWSXW��ZKHUHDV�UHDO�ZDJHV�ODJ�RXWSXW�
1RPLQDO�PRQH\�EDODQFHV��VKRUW�UDWHV�DQG�SULFHV�HDFK�GLVSOD\�LPSRUWDQW�EXVLQHVV�F\FOH
UHODWLRQVKLSV� EXW� HVVHQWLDOO\� ZLWK� RXWSXW� OHDGLQJ�� � /RQJ� UDWHV� GLVSOD\� VRPH
FRQWHPSRUDQHRXV� UHODWLRQVKLS� DW� WKH� WUHQG� IUHTXHQF\� RQO\�� � 7KHUH� LV� FRQVLGHUDEOH
HYLGHQFH� RI� FRQIRUPLW\� DW� EXVLQHVV� F\FOHV� EXW� WKHUH� LV� WHQWDWLYH� HYLGHQFH� RI� VRPH
GLIIHUHQFH� LQ� SKDVH� EHWZHHQ� QRPLQDO� DQG� UHDO� PDJQLWXGHV�� � 6SHFLILFDOO\�� QRPLQDO
ILQDQFLDO�LQGLFDWRUV�WHQG�WR�ODJ�RXWSXW��EXW�UHDO�UDWHV�DQG�UHDO�TXDQWLWLHV�GLVSOD\�VRPH
OHDG�RYHU�RXWSXW�

7KH�WZR�VHWV�RI�UHVXOWV�VHHP�WR�LPSO\�WKDW�YDULDEOHV�WKDW�GLVSOD\�PRUH�IOXFWXDWLRQV�DW
VKRUW� KRUL]RQV� ²� UHDO� TXDQWLWLHV� DQG� UHODWLYH� SULFHV� �� PD\� KDYH� LPSRUWDQW� OHDGLQJ
LPSOLFDWLRQV�IRU�RXWSXW�DW� WKDW�IUHTXHQF\�� �9DULDEOHV�FKDUDFWHULVHG�E\�IOXFWXDWLRQV�DW
ORQJHU� KRUL]RQV� ²� QRPLQDO� LQWHUHVW� UDWHV� DQG� QDUURZ� DQG� EURDG�PRQH\� �� DUH�PRUH
OLNHO\�WR�UHVSRQG�WR�RXWSXW�GHYHORSPHQWV�DW�WKDW�IUHTXHQF\���5HDO�QDUURZ�PRQH\��ORQJ
QRPLQDO�UDWHV�DQG�WKH�UHDO�H[FKDQJH�UDWH�RQO\�PRYH�FRQWHPSRUDQHRXVO\�ZLWK�RXWSXW�
2QH� SRVVLEOH� LQWHUSUHWDWLRQ� LV� WKDW� VKRFNV� PRVW� FORVHO\� UHODWHG� WR� LQQRYDWLRQV� LQ
FRQVXPSWLRQ��LQYHVWPHQW��FXUUHQW�DFFRXQW�SRVLWLRQV�DQG�UHDO�UDWHV�DUH�PRUH�OLNHO\�WR
GULYH� WKH� F\FOLFDO� IUHTXHQFLHV� LQ� RXWSXW� WKDQ� VKRFNV� UHODWHG� WR� QRPLQDO� PRQHWDU\
SKHQRPHQD��ZKLFK�WKHPVHOYHV�VHHP�ODUJHO\�GULYHQ�E\�WKH�RXWSXW�IOXFWXDWLRQV�

7KH� FURVV�VSHFWUDO� UHVXOWV� RYHU� RXU� VDPSOH� FRQILUP�PXFK� RI� ZKDW� ZH� VDLG� LQ� RXU
DQDO\VLV� RI� WKH� G\QDPLF� FRUUHODWLRQV� LQ� WKH� GDWD�� � $� IHZ� UHVXOWV� VWDQG� RXW�� � 7KH
FKDQJLQJ�SURILOH� RI� UHDO�ZDJHV� VKRZV� XS� YHU\� FOHDUO\��ZLWK� WKH� SKDVH� IODWWHQLQJ� RII
VKDUSO\� LQ� WKH�SRVW�ZDU�SHULRG� �FRQVLVWHQW�ZLWK�D�KLJK�FRQWHPSRUDQHRXV�FRUUHODWLRQ
ZLWK�RXWSXW���EXW�RWKHUZLVH�WKHUH�LV�OLWWOH�REYLRXV�OHDG�ODJ��E\�IUHTXHQF\��UHODWLRQVKLS
ZLWK� RXWSXW�� � 7KLV� DSSHDUV� D� VLJQLILFDQW� UHODWLRQVKLS� DV� LQGLFDWHG� E\� ERWK� WKH
FRKHUHQFH�DQG� WKH�JDLQ�� � ,Q� WKH�SUH�ZDU� VDPSOH� WKH�UHDO�H[FKDQJH� UDWH� OHDGV�RXWSXW
VLJQLILFDQWO\��EXW�WKLV�UHODWLRQVKLS�DSSHDUV�XQVWDEOH��ZLWK�RXWSXW�OHDGLQJ�RYHU�WKH�SRVW�
ZDU� VDPSOH�� DOWKRXJK� WKH� FRKHUHQFH� LQGLFDWHV� WKDW� WKH� UHODWLRQVKLS� PD\� QRW� EH
VLJQLILFDQW��ZKLFK�LV�ZKDW�WKH�/MXQJ�%R[�VWDWLVWLF�LQGLFDWHV��

�� &RQFOXGLQJ�5HPDUNV

7KLV�SDSHU�SUHVHQWV�D�EHQFKPDUN�GHVFULSWLRQ�RI�WKH�8.�HFRQRP\���:H�KDYH�DQDO\VHG
D� UDQJH�RI�GDWD� DQG�SHUIRUPHG�D�QXPEHU�RI� VXPPDU\� VWDWLVWLFDO� DQDO\VHV�� �7KH�8.
EXVLQHVV� F\FOH� DFFRXQWV� IRU� D� ODUJH�� DQG� SHUKDSV� LQFUHDVLQJ�� SRUWLRQ� RI� WKH
XQFRQGLWLRQDO� YDULDWLRQ� LQ� WKH� JURZWK� UDWH� RI� PDQ\� LPSRUWDQW� PDFURHFRQRPLF
YDULDEOHV���7KHUH�DSSHDUV�WR�EH�D�SURQRXQFHG�VKLIW�LQ�WKH�EHKDYLRXU�RI�EXVLQHVV�F\FOHV
LQ� ERWK� FRQIRUPLW\� �KLJKHU�� DQG� DPSOLWXGH� �ORZHU�� VLQFH�::�� ²� RXU� LGHDO� PRGHO
ZRXOG�SURYLGH�DQ�H[SODQDWLRQ� LQ� WHUPV�RI�FKDQJHV� LQ�PRGHO�SDUDPHWHUV�� WHFKQRORJ\
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DQG�WKH�FRQVWHOODWLRQ�RI�VKRFNV�����0RUH�VSHFLILFDOO\��ZH�ILQG�WKDW�WKH�VWUHQJWK�RI�WKH
EXVLQHVV� F\FOH� DVVRFLDWLRQV� LQFUHDVHV� VXEVWDQWLDOO\� SRVW�ZDU�� ZKLOH� WKH� H[SHQGLWXUH
FRPSRQHQWV�� QDUURZ�PRQH\�� UHDO� LQWHUHVW� UDWHV�� UHDO� ZDJHV�� SULFHV� DQG�7)3� H[KLELW
FRQVLGHUDEO\�OHVV�RYHUDOO�YDULDELOLW\�SRVW�ZDU���+RZHYHU��WKDW�LV�QRW�WKH�FDVH�IRU�EURDG
PRQH\��WKH�UHDO�H[FKDQJH�UDWH��QRPLQDO�LQWHUHVW�UDWHV�DQG�WKH�FXUUHQW�DFFRXQW�

:H� ILQG� HYLGHQFH� RI� VRPH� GLVORFDWLRQ� DW� LPSRUWDQW� IUHTXHQFLHV� LQ� WKLV� VHW� RI
PDFURHFRQRPLF�YDULDEOHV�� �%RWK�UHDO�TXDQWLWLHV� �RWKHU� WKDQ� WKH�FXUUHQW�DFFRXQW�DQG
7)3��DQG�UHODWLYH�SULFHV�GLVSOD\�VLPLODU�VSHFWUD�DW�WKH�KLJKHU�IUHTXHQFLHV���,Q�FRQWUDVW�
QRPLQDO�PDJQLWXGHV��PRQH\�DV�ZHOO�DV� WKH�DJJUHJDWH�SULFH� OHYHO��FRQVLVWHQWO\�GLVSOD\
JUHDWHU�YDULDWLRQ�DW�ORQJHU�KRUL]RQV���7KLV�PD\�FRQVWLWXWH�VRPH�HYLGHQFH�DJDLQVW�SULFH
VWLFNLQHVV����VXJJHVWLQJ� WKDW� LQFUHDVLQJ�SRVW�ZDU�SULFH�SHUVLVWHQFH� LV�QRW�DFFRPSDQLHG
E\�JUHDW�SULFH�VWLFNLQHVV���&RQVXPSWLRQ�LV�IRXQG�WR�EH�RQO\�PDUJLQDOO\�VPRRWKHU�WKDQ
RXWSXW� ²� D� UHVXOW� LQ� WKH� IODYRXU� RI� OLTXLGLW\� FRQVWUDLQWV� RU� SUHFDXWLRQDU\� VDYLQJV
PRGHOV���

0RGHOV�RI�VWLFN\�ZDJHV� LPSO\�� LQ� WKH�DEVHQFH�RI�RIIVHWWLQJ�FKDQJHV� LQ� WKH�PDUN�XS�
WKDW�UHDO�ZDJHV�RXJKW�WR�PRYH�FRXQWHU�F\FOLFDOO\��&KULVWLDQR�DQG�(LFKHQEDXP���������
2YHU�WKH�IXOO�VDPSOH�SHULRG�ZH�ILQG�VRPH�PLOG�HYLGHQFH�IRU�VXFK�FRXQWHU�F\FOLFDOLW\�²
DOWKRXJK�WKH�OLWHUDWXUH�QRUPDOO\�VWDWHV�FDWHJRULFDOO\�WKDW�UHDO�ZDJHV�DUH�SUR�F\FOLFDO���

2XWSXW� LV� SRVLWLYH� LQ� WKH� UHDO� H[FKDQJH� UDWH� DQG� QHJDWLYH� LQ� WKH� FXUUHQW� DFFRXQW
EDODQFH���� �7KH�FXUUHQW� DFFRXQW�EDODQFH� OHDGV�RXWSXW�DW� ORQJ�EXVLQHVV� F\FOHV� DQG� DW
WUHQG�IUHTXHQFLHV��EXW�WKH�UHDO�H[FKDQJH�UDWH�VKRZV�OLWWOH�OHDG�RU�ODJ�UHODWLRQVKLS�ZLWK
RXWSXW�

2YHUDOO�� WKH� UHVXOWV� LQ� WKLV� SDSHU� VHHP� WR� LPSO\� WKDW� YDULDEOHV� WKDW� GLVSOD\� PRUH
IOXFWXDWLRQV� DW� VKRUW� KRUL]RQV� ²� UHDO� TXDQWLWLHV� DQG� UHODWLYH� SULFHV� �� PD\� KDYH
LPSRUWDQW�OHDGLQJ�LPSOLFDWLRQV�IRU�RXWSXW�DW� WKDW�IUHTXHQF\�� �9DULDEOHV�FKDUDFWHULVHG
E\� IOXFWXDWLRQV� DW� ORQJHU� KRUL]RQV� ²� QRPLQDO� LQWHUHVW� UDWHV� DV� ZHOO� DV� QDUURZ� DQG
EURDG�PRQH\���DUH�PRUH�OLNHO\�WR�UHVSRQG�WR�RXWSXW�GHYHORSPHQWV�DW�WKDW�IUHTXHQF\�
5HDO�QDUURZ�PRQH\��ORQJ�QRPLQDO�UDWHV�RU�WKH�UHDO�H[FKDQJH�UDWH�RQO\�WHQG�WR�PRYH
FRQWHPSRUDQHRXVO\�ZLWK�RXWSXW�

                                                          
�� 5RWHPEHUJ DQG :RRGIRUG ������ SODFH WKLV SDUWLFXODU FRQFHUQ DERXW WKH FXUUHQW JHQHUDWLRQ RI

PRGHOV KLJK LQ WKHLU SULRULWLHV IRU IXWXUH UHVHDUFK�
�� :KHUH SULFH VWLFNLQHVV ZRXOG LPSO\ ORZHU IUHTXHQF\ SHDNV IRU PRQH\ FRPSDUHG ZLWK WKH SULFH

OHYHO�
�� .LQJ DQG :DWVRQ �RS� FLW�� ILQG WKDW RXWSXW LV ��� WLPHV DV YDULDEOH DV FRQVXPSWLRQ RXU UDWLR LV ����
HVVHQWLDOO\ FRQVXPSWLRQ LV WZLFH DV YRODWLOH LQ WKH 8.� (PSOR\LQJ XQSXEOLVKHG VHULHV RQ QRQ�GXUDEOH
FRQVXPSWLRQ� NLQGO\ PDGH DYDLODEOH E\ 1LFKRODV 'LPVGDOH� GRHV QRW VXEVWDQWLDOO\ DOWHU WKHVH UDWLRV�
�� %ODFNEXUQ DQG 5DYQ ZULWH ¶WKH SUR�F\FOLFDOLW\ RI WKH UHDO ZDJH LV QRZ DQ HVWDEOLVKHG VW\OLVHG IDFW·
�S�����
�� 7KDW WKH UHDO H[FKDQJH UDWH DQG RXWSXW DUH SRVLWLYHO\ FRUUHODWHG WHOOV XV WKDW WKHUH DUH LPSRUWDQW
SURGXFWLYLW\ VKRFNV WR WUDGHG JRRGV� ,Q DQ LQWHU�WHPSRUDO FXUUHQW DFFRXQW PRGHO D SHUPDQHQW
FRXQWU\�VSHFLILF VKRFN LV OLNHO\ WR FDXVH WKH FXUUHQW DFFRXQW WR GHWHULRUDWH EHFDXVH LQYHVWPHQW
LQFUHDVHV DQG FXUUHQW FRQVXPSWLRQ LQFUHDVHV E\ PRUH WKDQ FXUUHQW RXWSXW�



��

7KH�UHVXOWV�LQ�WKLV�SDSHU�SUHVHQW�UHVHDUFKHUV�ZLWK�D�ULFK�DYHQXH�RI�GLUHFWLRQV���:KDW
UHODWLRQVKLS� LV� WKHUH� EHWZHHQ� LQFUHDVHG� SULFH� SHUVLVWHQFH� DQG� JUHDWHU� EXVLQHVV� F\FOH
FRKHUHQFH� LQ� PDFURHFRQRPLFV� DJJUHJDWHV"� � &DQ� WKH� ILQGLQJV� RI� FRQVXPSWLRQ
YRODWLOLW\�EH�UHFRQFLOHG�ZLWK�WKH�UREXVW�FRXQWHUF\FOLFDOLW\�RI�WKH�FXUUHQW�DFFRXQW"��&DQ
ZH�DFFHSW�DW�IDFH�YDOXH�WKH�VHHPLQJO\�XQLPSRUWDQW�V\VWHPDWLF�HIIHFWV�RI�PRQH\�DQG
QRPLQDO� LQWHUHVW� UDWH� RQ� WKH� EXVLQHVV� F\FOH"� �2XU� IXWXUH� DJHQGD� ZLOO� DGGUHVV� WKHVH
LVVXHV�LQ�WXUQ�
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5()(5(1&(6

$UWLV�� 0� -�� 5� &� %ODGHQ�+RYHOO� DQG� :� =KDQJ� �������� ´7XUQLQJ� SRLQWV� LQ� WKH
LQWHUQDWLRQDO� EXVLQHVV� F\FOH�� DQ� DQDO\VLV� RI� WKH� 2(&'� OHDGLQJ� LQGLFDWRUV� IRU� WKH� *��
FRXQWULHVµ��2(&'�(FRQRPLF�6WXGLHV������SS��������

%DFNXV�� '� .� DQG� 3� -� .HKRH� ������� ´,QWHUQDWLRQDO� (YLGHQFH� RQ� WKH� +LVWRULFDO
3URSHUWLHV�RI�%XVLQHVV�&\FOHVµ��$PHULFDQ�(FRQRPLF�5HYLHZ������SS��������

%DVX�� 6� ������� ´&\FOLFDO� 3URGXFWLYLW\�� ,QFUHDVLQJ� 5HWXUQV� RU� &\FOLFDO� 8WLOLVDWLRQ"µ
4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������SS��������

%DVX�� 6� DQG� 7D\ORU�� $� 0� ������� ´%XVLQHVV� &\FOHV� LQ� ,QWHUQDWLRQDO� +LVWRULFDO
3HUVSHFWLYHµ��-RXUQDO�2I�(FRQRPLF�3HUVSHFWLYHV������SS������

%D[WHU�� 0� DQG� 0� &UXFLQL� ������� ´([SODLQLQJ� 6DYLQJV�,QYHVWPHQW� &RUUHODWLRQVµ�
$PHULFDQ�(FRQRPLF�5HYLHZ��YRO�����QR����-XQH��SS���������

%D[WHU��0� DQG�5� .LQJ� ������� ´0HDVXULQJ� %XVLQHVV� &\FOHV�� $SSUR[LPDWH� %DQG� 3DVV
)LOWHUV�IRU�(FRQRPLF�7LPH�6HULHVµ��,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ��IRUWKFRPLQJ

%ODFNEXUQ��.�DQG�0�5DYQ��������´%XVLQHVV�&\FOH�LQ�WKH�8QLWHG�.LQJGRP��)DFWV�DQG
)LFWLRQVµ��(FRQRPLFD��SS���������

%RUGR��0�'��%�(LFKHQJUHHQ�DQG�'�$� ,UZLQ� �������´,V�*OREDOLVDWLRQ�7RGD\�5HDOO\
'LIIHUHQW�WKDQ�*OREDOLVDWLRQ�D�+XQGUHG�<HDUV�$JR"µ�1%(5�ZRUNLQJ�SDSHU�QR�������

%HUJLQ�� 3� 5� DQG� 6�0� 6KHIIULQ� ������� ´,QWHUHVW� 5DWHV�� ([FKDQJH� 5DWHV� DQG� 3UHVHQW
9DOXH�0RGHOV�RI�WKH�&XUUHQW�$FFRXQWµ��(FRQRPLF�-RXUQDO�������SS���������

&DLUQFURVV�� $� ������� &RQWURO� RI� /RQJ�7HUP� ,QWHUQDWLRQDO� &DSLWDO� 0RYHPHQWV�� %URRNLQJV
,QVWLWXWLRQ��:DVKLQJWRQ�'&�

&KDGKD��%�DQG�3UDVDG��(��������´$UH�3ULFHV�&RXQWHUF\FOLFDO"��(YLGHQFH�IURP�WKH�*�
�µ��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������SS���������

&KDGKD�� -� 6�� $� *� +DOGDQH� DQG� 1� *� -DQVVHQ� ������� ´6KRH�/HDWKHU� &RVWV
5HFRQVLGHUHGµ��(FRQRPLF�-RXUQDO�������SS���������

&KDGKD�� -� 6��1�*� -DQVVHQ�DQG�&�1RODQ� ������� ´5HDO�%XVLQHVV�&\FOHV� DQG�&XUUHQW
$FFRXQW� 9RODWLOLW\� LQ� $� 6PDOO� 2SHQ� (FRQRPLFV�� 7KH� &DVH� RI� WKH� 8.µ�� IRUWKFRPLQJ
'$(�ZRUNLQJ�SDSHU�
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&KULVWLDQR�� /�-� DQG� (LFKHQEDXP�� 0�� ������� &XUUHQW� 5HDO�%XVLQHVV�&\FOH� 7KHRULHV
DQG�$JJUHJDWH�/DERU�0DUNHW�)OXFWXDWLRQV��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��9RO������1R����
SS���������

&KULVWLDQR��/�-�DQG�7�)LW]JHUDOG���������´7KH�%DQG�3DVV�)LOWHUµ��1%(5�ZRUNLQJ�SDSHU
QR�������

&RROH\�� 7� )� DQG� (� &� 3UHVFRWW� ������� ´(FRQRPLF� *URZWK� DQG� %XVLQHVV� &\FOHVµ�
&KDSWHU���LQ�&RROH\��7�)��������

&RROH\��7�)� �(G�� �������)URQWLHUV� RI�%XVLQHVV�&\FOH�5HVHDUFK��3ULQFHWRQ�8QLYHUVLW\�3UHVV�
1HZ�-HUVH\�

&RROH\��7�)�DQG�/�(�2KDQLDQ� ������� ´3RVW�ZDU�%ULWLVK�(FRQRPLF�*URZWK� DQG� WKH
/HJDF\�RI�.H\QHVµ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\�������SS���������

'LHEROG��)�;��*�'�5XGHEXVFK�DQG�'�(�6LFKHO��������LQ�%XVLQHVV�&\FOHV��,QGLFDWRUV��DQG
)RUHFDVWLQJ��HG��-�+�6WRFN�DQG�0�:�:DWVRQ��8QLYHUVLW\�RI�&KLFDJR�3UHVV��1%(5�

'RZ��-�&�5��������0DMRU�5HFHVVLRQV��2[IRUG��&ODUHQGRQ�3UHVV�

'XUELQ�� -� ������� ´7HVWV� IRU� 6HULDO� &RUUHODWLRQ� LQ� 5HJUHVVLRQ� $QDO\VLV� %DVHG� RQ� WKH
3HULRGRJUDP�RI�/HDVW�6TXDUHV�5HVLGXDOV··��%LRPHWULND������SS������

(QJOXQG��3��7�3HUVVRQ�DQG�/�(�2�6YHQVVRQ��������´6ZHGLVK�%XVLQHVV�&\FOHV�������
����µ��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������SS���������

)HLQVWHLQ�� &� +� ������� 1DWLRQDO� ,QFRPH�� ([SHQGLWXUH� DQG� 2XWSXW� RI� WKH� 8QLWHG� .LQJGRP�
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

*UDQJHU�� &�:� -� ������� ´,QYHVWLJDWLQJ� &DXVDO� 5HODWLRQV� E\� (FRQRPHWULF�0RGHOV� DQG
&URVV�6SHFWUDO�0HWKRGVµ��(FRQRPHWULFD������SS��������

+DUGLQJ�� '� DQG� $� 3DJDQ� ������� ´'LVVHFWLQJ� WKH� &\FOH�� $� 0HWKRGRORJLFDO
,QYHVWLJDWLRQµ��$18�0LPHR�

+DUYH\��$�&�DQG�$�-DHJHU��������´'HWUHQGLQJ��6W\OLVHG�)DFWV�DQG�WKH�%XVLQHVV�&\FOHµ�
-RXUQDO�RI�$SSOLHG�(FRQRPHWULFV�����SS���������

+RGULFN��5�-�DQG�(�&�3UHVFRWW� �������´3RVW�ZDU�86�%XVLQHVV�&\FOHV��$Q�(PSLULFDO
,QYHVWLJDWLRQ··��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ������SS������

+ROODQG��$�DQG�$�6FRWW� �������´7KH�'HWHUPLQDQWV�RI�8.�%XVLQHVV�&\FOHVµ��(FRQRPLF
-RXUQDO�������SS���������
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.LQJ��5�DQG�0�:DWVRQ��������´0RQH\��3ULFHV��,QWHUHVW�5DWHV�DQG�WKH�%XVLQHVV�&\FOH··�
5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��SS�������

.LQJ��5�*�DQG�5HEHOR�6�7� �������´5HVXVFLWDWLQJ�5HDO�%XVLQHVV�&\FOHVµ��&KDSWHU����
SS���������� LQ� 7D\ORU� DQG� :RRGIRUG� �(GV���+DQGERRN� RI� 0DFURHFRQRPLFV�� 9ROXPH� �%�
$PVWHUGDP��(OVHYLHU�6FLHQFH�

/XFDV�� 5� -� ������� ´8QGHUVWDQGLQJ� %XVLQHVV� &\FOHVµ�� &DUQHJLH�5RFKHVWHU� 6HULHV� RQ� 3XEOLF
3ROLF\�����SS������

0DWWKHZV�� 5� &� 2�� &� +� )HLQVWHLQ� DQG� -� &� 2GOLQJ�6PHH� ������� %ULWLVK� (FRQRPLF
*URZWK�������������2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

0LWFKHOO��%�5��������%ULWLVK�+LVWRULFDO�6WDWLVWLFV��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

0RRUH�� *�+� DQG� 9� =DUQRZLW]� ������� ´7KH� GHYHORSPHQW� DQG� UROH� RI� WKH� 1DWLRQDO
%XUHDX�RI�(FRQRPLF�5HVHDUFK
V�EXVLQHVV�F\FOH�FKURQRORJLHVµ��LQ��5�-�*RUGRQ��HG����7KH
$PHULFDQ�EXVLQHVV�F\FOHV��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR�

1HIWFL��6�1��������´,V�7KHUH�D�&\FOLFDO�7LPH�8QLW"µ�&DUQHJLH�5RFKHVWHU�&RQIHUHQFH�6HULHV�RQ
3XEOLF�3ROLF\������SS�������

3ULHVWOH\��0�%��������6SHFWUDO�$QDO\VLV�DQG�7LPH�6HULHV��/RQGRQ��$FDGHPLF�3UHVV�

5RWHPEHUJ�� -� -� DQG� 0� :RRGIRUG� ������� ´5HDO� %XVLQHVV� &\FOH� 0RGHOV� DQG� WKH
)RUHFDVWDEOH�0RYHPHQWV�LQ�2XWSXW��+RXUV�DQG�&RQVXPSWLRQµ��$PHULFDQ�(FRQRPLF�5HYLHZ�
����SS�������

6RORQ��*��5�%DUVN\��DQG�-�$�3DUNHU��������´0HDVXULQJ�WKH�&\FOLFDOLW\�RI�5HDO�:DJHV�
+RZ�,PSRUWDQW�LV�&RPSRVLWLRQ�%LDV"µ��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������SS������

6KHIIULQ�� 6� 0� ������� ´+DYH� (FRQRPLF� )OXFWXDWLRQV� %HHQ� 'DPSHQHG"� $� /RRN� DW
(YLGHQFH�2XWVLGH�WKH�8QLWHG�6WDWHVµ��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������SS�������

6WRFN�� -� +� DQG� 0� :� :DWVRQ� ������� ´%XVLQHVV� &\FOH� )OXFWXDWLRQV� LQ� 86
0DFURHFRQRPLF� 7LPH� 6HULHVµ�� &KDSWHU� ��� SS������ LQ� 7D\ORU� DQG� :RRGIRUG� �(GV��
+DQGERRN�RI�0DFURHFRQRPLFV��9ROXPH��$��$PVWHUGDP��(OVHYLHU�6FLHQFH�

7D\ORU��$�0��������´,QWHUQDWLRQDO�&DSLWDO�0RELOLW\� LQ�+LVWRU\��WKH�6DYLQJV�,QYHVWPHQW
5HODWLRQVKLSµ��1%(5�:RUNLQJ�3DSHU�QR������

:DWVRQ�� 0� :� ������� ´0HDVXUHV� RI� )LW� IRU� &DOLEUDWHG� 0RGHOVµ�� -RXUQDO� 2I� 3ROLWLFDO
(FRQRP\�������SS���������
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7$%/(6��),*85( $1'$11(;

7$%/( �� $YHUDJH�/HQJWK�LQ�PRQWKV�RI�8.�%XVLQHVV�&\FOHV�
�IURP������RQZDUGV�

$YHUDJH��DOO�F\FOHV� ([SDQVLRQ &RQWUDFWLRQ 3HDN�WR�3HDN 7URXJK�WR�7URXJK

��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

��������� ���� ����� ����� �����

$YHUDJH�SHDFHWLPH�F\FOHV�
��������� ����� ����� ����� �����

��������� ���� ���� ���� ����

��������� ���� ����� ����� �����

6WDQGDUG� HUURU�� DOO
F\FOHV�
��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

6WDQGDUG�HUURU��SHDFHWLPH�F\FOHV�
��������� ����� ����� ����� �����

��������� ����� ���� ����� �����

��������� ����� ����� ����� �����

Source:   Artis et al. (1995), Dow (1998) and Moore and Zarnowitz (1986).
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7$%/( �� 6XPPDU\�6WDWLVWLFV�RI�SHU�FDSLWD�JURZWK�UDWHV�����������D�

µ σ µ⁄σ 6NHZQHVV .XUWRVLV

2XWSXW �����

 ����� ����� ������� ������

 �����

�

&RQVXPSWLRQ �����

 ����� ����� ������� ������ �����

Â

,QYHVWPHQW ����� ������ ������������ �����

Â ������

Â

0� �����

 ����� ����� ������� �����

Â �����

Â

0� �����

 ����� ����� ������� �����

Â �����Â

5HDO�0� ����� ����� ����� ������� ������ �����

Â

5HDO�0� �����

 ����� ����� ������� ����� �����Â

6KRUW �����

 ����� ����� ������� �����

 �����
Â

/RQJ �����

 ����� ����� ������� �����

Â �����Â

5HDO�6KRUW �����

 ����� ����� ������� �����Â �����

Â

5HDO�/RQJ �����

 ����� ����� ������� ������
Â �����

Â

5(5 ������ ����� ������ ������� ������Â �����

Â

5HDO�ZDJHV �����

 ����� ����� ������� ������
� �����
Â

3ULFH�OHYHO �����

 ����� ����� ������� ����� �����

Â

7)3G �����

 ����� ����� ������� ������

 �����



&$ ����� ������ ����� ������� ������

Â �����

Â

1RWHV� D� ZH XVH OHYHOV GDWD IRU LQWHUHVW UDWHV DQG FXUUHQW DFFRXQW EDODQFH UHODWLYH WR RXWSXW� E� WKH QXPEHUV LQ

SDUHQWKHVHV LQ FROXPQ IRXU GHQRWH WKH SUREDELOLW\ RI D QHJDWLYH GUDZ � F� 
 DQG 

 LQGLFDWHV VLJQLILFDQW

GLIIHUHQFH IURP ]HUR DW �� DQG �� UHVSHFWLYHO\� � DQG Â LQGLFDWH VLJQLILFDQFH RI WKH YDULDEOH IURP ]HUR DW ��

DQG �� OHYHO RI WKH EDQG SDVV ILOWHUHG GDWD �WR EH GLVFXVVHG ODWHU�� G� �SHU HPSOR\HH�
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7$%/( �� 3RZHU�6SHFWUXP���IXOO�VDPSOH

9DULDEOH &\FOHV�3HU�<HDU 'XUELQ·V

� ������ ���� �� � 3HDN�)UHT�

2XWSXW �����

�������

����� ������ ������ �����
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�������
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1RWHV� D� WKH SRZHU VSHFWUD DUH HVWLPDWHG IRU HDFK RI WKH %DUWOHWW� 7XNH\ DQG 3DU]HQ DSSUR[LPDWLRQV� E� ZH

VKRZ WKH UHVXOWV IRU WKH %DUWOHWW� WKH RWKHUV DUH DYDLODEOH RQ UHTXHVW EXW QR VLJQLILFDQW GLIIHUHQFHV ZHUH IRXQG�

F� WKH ILJXUHV LQ SDUHQWKHVHV LQ FROXPQV RQH DQG ILYH DUH WKH DV\PSWRWLF VWDQGDUG HUURUV LQ SHUFHQWDJHV RI WKH

SRLQW HVWLPDWHV IRU WKH WUHQG DQG 1\TXLVW IUHTXHQF\ UHVSHFWLYHO\� G� 'XUELQ·V ������ WHVW GHILQHV WKH SHDN

IUHTXHQF\ DV WKH ODUJHVW JDS EHWZHHQ WKH HVWLPDWHG SRZHU VSHFWUD DQG K\SRWKHWLFDO ZKLWH QRLVH� H� WKH VHFRQG

ILJXUHV LQ HDFK URZ RI WKH ILQDO FROXPQ FRUUHVSRQGV WR WKH SHDN IUHTXHQF\ LQ \HDUV�
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3RVWZDU &RUUHODWLRQ 0DWUL[� 
 LQGLFDWHV VLJQLILFDQW DW �� DQG 

 DW ��� XVLQJ D 6WXGHQW·V W�GLVWULEXWLRQ

ZKHUH
212 rnrt −−= � ZLWK U LV WKH VDPSOH FRUUHODWLRQ FRHIILFLHQW DQG Q WKH QXPEHU RI REVHUYDWLRQV�
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7$%/( �� &URVV�6SHFWUD�$QDO\VLV���&RKHUHQFH��*DLQ�DQG�3KDVH�ZLWK�2XWSXW

9DULDEOH )UHTXHQF\�'RPDLQ

&RQV� 6LJQLILFDQW FRKHUHQFH DFURVV WKH VHW RI F\FOHV� PD[LPXP JDLQ DW WKH VKRUWHU HQG RI

WKH EXVLQHVV F\FOH� VRPH HYLGHQFH RI OHDG FRQVXPSWLRQ DW WKH ORZ IUHTXHQFLHV�

,QYHVW� 6LJQLILFDQW FRKHUHQFH LQ WKH EXVLQHVV F\FOH DQG KLJK IUHTXHQFLHV� PD[LPXP JDLQ DW

VKRUW HQG RI EXVLQHVV F\FOH� VRPH HYLGHQFH RI OHDG LQYHVWPHQW DW ORZ IUHTXHQFLHV�

0� 6LJQLILFDQW FRKHUHQFHV DW EXVLQHVV F\FOH IUHTXHQFLHV� JDLQ GHFUHDVLQJ ZLWK

IUHTXHQF\� VRPH HYLGHQFH RI OHDG RXWSXW RYHU EXVLQHVV F\FOH�

0� 6LJQLILFDQW FRKHUHQFHV DW ORQJHU EXVLQHVV F\FOH IUHTXHQFLHV� JDLQ GHFUHDVLQJ ZLWK

IUHTXHQF\� VRPH HYLGHQFH RI OHDG RXWSXW RYHU EXVLQHVV F\FOH�

5HDO�0� 6LJQLILFDQW FRKHUHQFH DW VKRUW HQG RI EXVLQHVV F\FOH� PD[LPXP JDLQ DW VDPH

IUHTXHQF\� XQODJJHG UHODWLRQVKLS DW WKH VLJQLILFDQW IUHTXHQFLHV�

5HDO�0� $V UHDO 0� EXW PRUH HYLGHQFH RI ORQJHU KRUL]RQ EXVLQHVV F\FOH FRKHUHQFH ZKHUH

RXWSXW WHQGV WR OHDG�

6KRUW 6LJQLILFDQW FRKHUHQFHV DFURVV WKH EXVLQHVV F\FOH� JDLQ VXJJHVWV UHODWLYHO\ ORZ

UHVSRQVH DQG VWURQJ HYLGHQFH RI RXWSXW OHDG�

/RQJ 0DUJLQDO VLJQLILFDQFH DW WKH WUHQG DQG VKRUW EXVLQHVV F\FOH IUHTXHQFLHV� VWURQJ JDLQ

RQO\ DW WKH WUHQG� OLWWOH HYLGHQFH RI DQ\ LPSRUWDQW ODJV�

5HDO�6KRUW 6LJQLILFDQW EXVLQHVV F\FOH FRKHUHQFHV� JDLQ IDOOLQJ ZLWK IUHTXHQF\� HYLGHQFH RI UHDO

VKRUW UDWH OHDG RYHU EXVLQHVV F\FOH DQG 1\TXLVW IUHTXHQF\�

5HDO�/RQJ $V VKRUW UHDO� DUJXDEOH FOHDUHU HYLGHQFH RI OHDG UHODWLRQVKLS IURP ORQJ UHDO UDWHV�

5(5 6LJQLILFDQW FRKHUHQFHV DW ORQJHU EXVLQHVV F\FOHV� JDLQ SHDNV DW DURXQG WKUHH \HDUV�

UHODWLRQVKLS LV HVVHQWLDOO\ XQODJJHG RYHU WKH EXVLQHVV F\FOH�

:DJHV 6LJQLILFDQW FRKHUHQFHV DW VKRUWHU EXVLQHVV F\FOHV� JDLQ LQFUHDVH ZLWK IUHTXHQF\ XS WR

WKUHH \HDUV� RXWSXW OHDGV DW LPSRUWDQW IUHTXHQFLHV�

,QIODWLRQ 6LJQLILFDQW FRKHUHQFHV DFURVV WKH EXVLQHVV F\FOH DQG DW WKH 1\TXLVW IUHTXHQF\�

IDOOLQJ JDLQ ZLWK IUHTXHQF\� HYLGHQFH IRU OHDG RXWSXW UHODWLRQVKLS RYHU WKH EXVLQHVV

F\FOH�

&$ 6LJQLILFDQW FRKHUHQFHV DW ��� \HDUV ZLWK PDUJLQDO VLJQLILFDQFHV DW KLJKHU

IUHTXHQFLHV� JDLQ IDOOV UDSLGO\ ZLWK IUHTXHQF\� &$ OHDG RYHU ORQJHU EXVLQHVV F\FOHV�

7)3 +LJKO\ VLJQLILFDQW FRKHUHQFHV DFURVV DOO EXVLQHVV F\FOH IUHTXHQFLHV ²

FRQWHPSRUDQHRXV FURVV�VSHFWUD WKURXJKRXW�

Note: The three statistics are derived from a polar decomposition of the complex-valued spectral density:
a) see Annex A for plots of data; b) the x-axis corresponds to the cycles per year, where the first vertical
line represent the trend, the second vertical line two years and the third one year, c) coherence is the
squared correlation coefficient at each frequency, d) the gain is the analogous to the regression coefficient
and e) the phase is the fraction of the cycle by which one series leads (lags) the other.
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UHDO FRQVXPSWLRQ
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UHDO ZDJHV
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/RQJ UHDO LQWHUHVW UDWH
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&XUUHQW DFFRXQW
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