
Statistics Netherlands

Discussion paper (10001)

A cross-sectional approach to 
business cycle analysis

The views expressed  in this paper are those of the author(s) 
and do not necessarily reflect the policies of Statistics Netherlands

The Hague/Heerlen, 2010

910
Floris van Ruth



Publisher
Statistics Netherlands
Henri Faasdreef 312
2492 JP  The Hague

Prepress 
Statistics Netherlands - Grafimedia

Cover
TelDesign, Rotterdam

Information
Telephone +31 88 570 70 70
Telefax +31 70 337 59 94
Via contact form: www.cbs.nl/information

Where to order
E-mail: verkoop@cbs.nl
Telefax +31 45 570 62 68

Internet
www.cbs.nl

ISSN: 1572-0314

© Statistics Netherlands, The Hague/Heerlen, 2010.
Reproduction is permitted. ‘Statistics Netherlands’ must be quoted as source.

Explanation of symbols

.	 = data not available
*	 = provisional figure
**	 = revised provisional figure
x	 = publication prohibited (confidential figure)
–	 = nil or less than half of unit concerned
–	 = (between two figures) inclusive
0 (0,0)	 = less than half of unit concerned
blank	 = not applicable
2008–2009	 = 2008 to 2009 inclusive
2008/2009	 = average of 2008 up to and including 2009
2008/’09	 = crop year, financial year, school year etc. beginning in 2008 and ending in 2009
2006/’07–2008/’09	 = crop year, financial year, etc. 2006/’07 to 2008/’09 inclusive

Due to rounding, some totals may not correspond with the sum of the separate figures.

6008310001 X-10



�

$ FURVV�VHFWLRQDO�DSSURDFK�WR�EXVLQHVV�F\FOH�DQDO\VLV�

�

)ORULV�YDQ�5XWK��

�

�

�

�

�

�

6XPPDU\��7KH�ILUVW�DQG�PRVW�LPSRUWDQW�DLP�RI�WKLV�VWXG\�LV�VKRZLQJ�WKH�YDOLGLW\�RI�WKH�

VR�FDOOHG� FURVV� VHFWLRQDO�DSSURDFK� WR�EXVLQHVV� F\FOH�DQDO\VLV�� ,Q� WKLV�DSSURDFK�� WKH�

FXUUHQW�VWDQFH�RI�WKH�EXVLQHVV�F\FOH�LV�GHULYHG�IURP�D�UHODWLYHO\�VPDOO��GLYHUVH�VHW�RI�

LQGLFDWRUV�� 7KH� PL[� FRQVLVWV� RI� ODJJLQJ�� FRLQFLGHQW�� DQG� OHDGLQJ� LQGLFDWRUV� DQG� LV�

VHOHFWHG� WR� UHIOHFW� DV� PDQ\� GLIIHUHQW� DVSHFWV� RI� WKH� HFRQRP\� DV� SRVVLEOH�� 8VLQJ� D�

QXPEHU�RI�GLIIHUHQW�PHWKRGV�� WKH�FRPPRQ�F\FOH�RI� WKLV� LQGLFDWRU�VHW� LV�GHULYHG��,W� LV�

WHVWHG�ZKHWKHU�WKHVH�DUH�DEOH�WR�UHSUHVHQW�WKH�EXVLQHVV�F\FOH�DQG�ZKHWKHU�WKH�F\FOHV�

UHVXOWLQJ� IURP� WKH� GLIIHUHQW�PHWKRGV�PDWFK�� 7KH� H[HUFLVH� LV� SHUIRUPHG� ERWK� IRU� WKH�

1HWKHUODQGV�DQG�WKH�86$��7KH�UHVXOWV�FRQILUP�WKDW�WKH�DJJUHJDWH�FRPPRQ�F\FOHV�RI�D�

PL[HG� LQGLFDWRU�VHW�FDQ�DFFXUDWHO\�UHSUHVHQW� WKH�FXUUHQW�VWDWH�RI� WKH�EXVLQHVV�F\FOH��

DQG� WKDW� WKH� GLIIHUHQW� GHWUHQGLQJ�PHWKRGV� \LHOG� YHU\� VLPLODU� DJJUHJDWH� F\FOHV�� 7KLV�

LQGLFDWHV�WKDW�WKH�RXWFRPHV�DUH�QRW�VSXULRXV�RU�D�FKDQFH�RXWFRPH�RI�RQH�PHWKRG��7KLV�

RIIHUV� VXSSRUW� IRU� WKH� LGHD� WKDW� WKH� FRPPRQ� F\FOH� RI� D� VXIILFLHQWO\� GLYHUVH� VHW� RI�

PDFUR�HFRQRPLF� LQGLFDWRUV� LV� WKH� EXVLQHVV� F\FOH�� WKH� VHFRQG� DLP� RI� WKLV� VWXG\��

$GGLWLRQDO�DGYDQWDJHV�RI�WKH�FURVV�VHFWLRQDO�DSSURDFK�DUH�WKH�DQDO\WLFDO�SRVVLELOLWLHV�

RIIHUHG�E\�WKH�GLYHUVH�QDWXUH�RI�WKH�LQGLFDWRU�VHW��WKH�IDFW�WKDW�WKH�DJJUHJDWH�LV�UREXVW�

WR�YDULDWLRQV�LQ�WKH�OHDGLQJ�RU�ODJJLQJ�FKDUDFWHU�RI�LQGLYLGXDO�FRPSRQHQW�VHULHV��DQG�

WKDW� WKH� VHW� FDQ� EH� FRQVWUXFWHG� WR� \LHOG� D� WUXO\� FXUUHQW� SLFWXUH� RI� WKH� VWDWH� RI� WKH�

HFRQRP\��L�H��HYHQ�ZKHQ�DFFRXQWLQJ�IRU�SXEOLFDWLRQ�ODJ���

.H\ZRUGV�� %XVLQHVV� F\FOH� DQDO\VLV�� GHWUHQGLQJ�� EXVLQHVV� F\FOH� LQGLFDWRUV�� FRPPRQ�

FRPSRQHQWV�

������������������������������������������������������

�� 7KH� DXWKRU� ZRXOG� OLNH� WR� DFNQRZOHGJH� WKDW� *HUW� %XLWHQ�� 6\PRQ� $OJHUD� DQG�
5REHUWR�:HNNHU� RI� 6WDWLVWLFV� 1HWKHUODQGV� SOD\HG� D� FUXFLDO� UROH� LQ� GHYHORSLQJ� WKH�
LGHDV� DQG� FRQFHSWV� RQ� ZKLFK� WKH� 6WDWLVWLFV� 1HWKHUODQGV� %XVLQHVV� &\FOH� 7UDFHU� LV�
EDVHG��
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7KHUH�LV�DQ�LQFUHDVLQJ�YDULHW\�RI�DSSURDFKHV�DQG�PHWKRGV�RI�PHDVXULQJ�WKH�EXVLQHVV�
F\FOH��FODVVLFDO�EXVLQHVV�F\FOHV��JURZWK�F\FOHV��XVLQJ�FRPSRVLWH�LQGLFDWRUV�RU�VLQJOH�
LQGLFDWRUV�� RU� YHU\� ODUJH� GDWDVHWV�� RU� XVLQJ� FRPSOH[� VLJQDOOLQJ�PRGHOV�� 6RPHWLPHV�
WKHVH� PHWKRGV� DUH� GLIIHUHQW� ZD\V� RI� PHDVXULQJ� WKH� VDPH� SKHQRPHQRQ�� DQG�
VRPHWLPHV� WKH� XQGHUO\LQJ� FRQFHSWV� DUH� IXQGDPHQWDOO\� GLIIHUHQW�� 6WDWLVWLFV�
1HWKHUODQGV�KDV�IXUWKHU�DGGHG�WR�WKLV�DEXQGDQFH�E\�LQWURGXFLQJ�DQRWKHU�DSSURDFK�WR�
PHDVXULQJ�WKH�EXVLQHVV�F\FOH�ZLWK�LWV�%XVLQHVV�&\FOH�7UDFHU��'XH�WR�WKHLU�SRWHQWLDOO\�
SURIRXQG� LQIOXHQFH� RQ� VRFLHW\�� WKHUH� LV� PXFK� LQWHUHVW� LQ� EXVLQHVV� F\FOH�
GHYHORSPHQWV�� ,QWHUQDWLRQDOO\�� WKHUH� LV� D� KRVW� RI� LQVWLWXWLRQV� ZKLFK� SURGXFH�
LQGLFDWRUV�IRU�PRQLWRULQJ�WKH�EXVLQHVV�F\FOH�RI�RQH�RU�PRUH�FRXQWULHV��IRU�H[DPSOH�
WKH�&RQIHUHQFH�%RDUG�DQG�WKH�(FRQRPLF�&\FOH�5HVHDUFK�,QVWLWXWH�IURP�WKH�86$��WKH�
2(&'�DQG� WKH�FHQWUH� IRU�HFRQRPLF�SROLF\� UHVHDUFK��)RU� WKH�1HWKHUODQGV��ERWK� WKH�
'XWFK�FHQWUDO�EDQN� DQG� WKH� FHQWUH� IRU� SROLF\� DQDO\VLV� SURGXFH� D�PRQWKO\� EXVLQHVV�
F\FOH� LQGLFDWRU�� 8VXDOO\�� WKH� PDLQ� IRFXV� LV� RQ� IRUHFDVWLQJ� EXVLQHVV� F\FOH�
GHYHORSPHQWV�YLD�WKH�FRQVWUXFWLRQ�RI�DQ�FRPSRVLWH�LQGH[�RI�OHDGLQJ�LQGLFDWRUV��$Q�
H[FHSWLRQ�LV�&(35¶V�(852&2,1�LQGH[��ZKLFK�LV�FRQVWUXFWHG�WR�UHIOHFW�WKH�FXUUHQW�
VWDWH� RI� WKH� (XUR�]RQH� EXVLQHVV� F\FOH� >$OWLVVLPR� HW� DO�� ������� DQG� )RUQL� HW� DO��
������@��7KH�6WDWLVWLFV�1HWKHUODQGV�%XVLQHVV�&\FOH�7UDFHU�KDV�D�VLPLODU�DLP��ZKLFK�
LV�WR�SURYLGH�D�UHDO�WLPH�SLFWXUH�RI�WKH�FXUUHQW�VWDWH�RI�WKH�'XWFK�EXVLQHVV�F\FOH�>9DQ�
5XWK� HW� DO�� ������@�� ,WV� FRQVWUXFWLRQ� GLIIHUV� IURP� PRVW� WUDGLWLRQDO� EXVLQHVV� F\FOH�
LQGLFDWRUV�� ERWK� OHDGLQJ� DQG� FRLQFLGHQW�� ,W� FRQVLVWV� RI� D� PL[HG� VHW� RI� ODJJLQJ��
FRLQFLGHQW�DQG� OHDGLQJ� LQGLFDWRUV�� VHOHFWHG�WR�EH�UHSUHVHQWDWLYH�RI�GLIIHUHQW�DVSHFWV�
RI� WKH� HFRQRP\�� 7KH� VWDQGDUG� DSSURDFK� LV� WR� VHSDUDWH� HFRQRPLF� LQGLFDWRUV� LQWR�
ODJJLQJ�� OHDGLQJ� DQG� FRLQFLGHQW� LQGLFDWRUV�� DQG� FRQVWUXFW� VHSDUDWH� FRPSRVLWH�
LQGLFDWRUV� IURP� WKH� GLIIHUHQW� VHWV�� 7KLV� PL[HG� DSSURDFK� LV� WHUPHG� KHUH� FURVV�
VHFWLRQDO�EXVLQHVV�F\FOH�DQDO\VLV��,W�LV�LQ�IDFW�D�WKRURXJK�DSSOLFDWLRQ�RI�WKH�LGHD�WKDW�
WKH�EXVLQHVV�F\FOH�LV�WKH�FRPPRQ�IDFWRU�LQ�WKH�HFRQRP\��$V�VXFK��LW�LV�UHODWHG�WR�WKH�
ZRUN�RI�+DUYH\���������������������6WRFN�DQG�:DWVRQ�������DQG�)RUQL�HW�DO��������
ZKR�SLRQHHUHG�WKH�IRUPDO�GHULYDWLRQ�DQG�HVWLPDWLRQ�RI�FRPPRQ�F\FOHV��

7KLV�VWXG\�KDV�VHYHUDO�DLPV��)LUVW�DQG�IRUHPRVW�WKH�JRDO�GHPRQVWUDWH�WKH�YDOLGLW\�RI�
WKH�IXQGDPHQWDO�FRQFHSW�XQGHUO\LQJ�WKH�6WDWLVWLFV�1HWKHUODQGV�EXVLQHVV�F\FOH�WUDFHU��
WKH� FURVV�VHFWLRQDO� DSSURDFK�� 7KLV� FURVV� VHFWLRQDO� DSSURDFK� WR� EXVLQHVV� F\FOH�
DQDO\VLV�VWDWHV�WKDW�LW�LV�SRVVLEOH�WR�GHULYH�WKH�FXUUHQW�VWDWH�RI�WKH�EXVLQHVV�F\FOH�IURP�
D� GLYHUVH� DQG�PL[HG� VHW� RI� VHOHFWHG� LQGLFDWRUV��ZKLFK� LQGLYLGXDOO\� GR� QRW� KDYH� WR�
UHIOHFW�WKH�FXUUHQW�VWDWH�RI�WKH�EXVLQHVV�F\FOH��$QG�WKDW�LI�GRQH�ULJKW��D�VPDOO�VHW�LV�
VXIILFLHQW�IRU�DFKLHYLQJ�WKLV��%XW�LQ�WKH�SURFHVV��IXUWKHU�VXSSRUW�ZLOO�EH�SURYLGHG�WKDW�
WKH�FRPPRQ�F\FOH�DV�IRXQG�E\�GHWUHQGLQJ�HFRQRPLF�GDWD�LV�D�UHDO�SKHQRPHQRQ��DQG�
DOVR�WRZDUGV�WKH�YDOLGLW\�RI�WKH�LQWHUSUHWDWLRQ�RI�WKH�EXVLQHVV�F\FOH�DV�WKH�FRPPRQ�
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F\FOLFDO� FRPSRQHQW� LQ� WKH� HFRQRP\�� 7KH� YDOLGLW\� RI� WKH� FURVV� VHFWLRQDO� DSSURDFK�
SURSRVHG�KHUH�GHSHQGV�RI�FRXUVH�RQ�WKH�H[LVWHQFH�RI�VXFK�D�FRPPRQ�F\FOH��

7KHUH� LV� D� ORQJ� UXQQLQJ� GHEDWH� FRQFHUQLQJ� WKH� QDWXUH� DQG� FDXVHV� RI� WKH� EXVLQHVV�
F\FOH��$PRQJ�WKRVH�VWXG\LQJ�WKH�EXVLQHVV�F\FOH��WKH�RQO\�FRQVHQVXV�VHHPV�WR�EH�RQ�
WKH� JHQHUDO� GHILQLWLRQ�� WKH� RIWHQ� FLWHG� RULJLQDO� IRUPXODWLRQ� RI� %XUQV� DQG�0LWFKHOO�
��������

�³%XVLQHVV�F\FOHV�DUH�D�W\SH�RI�IOXFWXDWLRQ�IRXQG�LQ�WKH�DJJUHJDWH�HFRQRPLF�DFWLYLW\�
RI�QDWLRQV�WKDW�RUJDQL]H�WKHLU�ZRUN�PDLQO\�LQ�EXVLQHVV�HQWHUSULVHV��D�F\FOH�FRQVLVWV�RI�
H[SDQVLRQV�RFFXUULQJ�DW�DERXW�WKH�VDPH�WLPH�LQ�PDQ\�HFRQRPLF�DFWLYLWLHV��IROORZHG�
E\� VLPLODUO\� JHQHUDO� UHFHVVLRQV�� FRQWUDFWLRQV�� DQG� UHYLYDOV� ZKLFK� PHUJH� LQWR� WKH�
H[SDQVLRQ� SKDVH� RI� WKH� QH[W� F\FOH�� WKLV� VHTXHQFH� RI� FKDQJHV� LV� UHFXUUHQW� EXW� QRW�
SHULRGLF��LQ�GXUDWLRQ�EXVLQHVV�F\FOHV�YDU\�IURP�PRUH�WKDQ�RQH�\HDU�WR�WHQ�RU�WZHOYH�
\HDUV�� WKH\�DUH�QRW�GLYLVLEOH� LQ� VKRUWHU� F\FOHV�RI� VLPLODU� FKDUDFWHU�ZLWK�DPSOLWXGHV�
DSSUR[LPDWLQJ�WKHLU�RZQ�´�

$OVR� LQIRUPDWLYH� LV� WKH�1%(5�GHILQLWLRQ�RI�D� UHFHVVLRQ� >&KULVWLDQR�DQG�)LW]JHUDOG�
������@��

³«�D�UHFHVVLRQ�LV�D�SHUVLVWHQW�SHULRG�RI�GHFOLQH�LQ�WRWDO�RXWSXW��LQFRPH��HPSOR\PHQW�
DQG� WUDGH�� XVXDOO\� ODVWLQJ� IURP� VL[� PRQWKV� WR� D� \HDU�� DQG� PDUNHG� E\� ZLGHVSUHDG�
FRQWUDFWLRQV�LQ�PDQ\�VHFWRUV�RI�WKH�HFRQRP\�´�

7KHVH�GHILQLWLRQV�DUH�EDVHG�RQ�HPSLULFDO�REVHUYDWLRQV��ZKLFK�KDYH�EHHQ�UHSOLFDWHG�LQ�
PRVW� LQGXVWULDO� FRXQWULHV� >.OHLQ� DQG� 0RRUH� �������� 'HQ� 5HLMHU� ������@�� 7KH�
KLJKOLJKW� WZR� FHQWUDO� SRLQWV� RQ�ZKLFK� WKHUH� LV� JHQHUDO� DJUHHPHQW� >&KULVWLDQR� DQG�
)LW]JHUDOG� �������� %DQMHUL� DQG� +LULV� �������� .OHLQ� DQG�0RRUH� �������� 6WRFN� DQG�
:DWVRQ���������=DUQRZLW]�������@��$�EXVLQHVV�F\FOH�FRQFHUQV�DOWHUQDWLQJ�SHULRGV�RI�
VWUHQJWKHQLQJ�DQG�ZHDNHQLQJ�HFRQRPLF�DFWLYLW\��ZKHUH�DW�ILUVW�HFRQRPLF�DFWLYLW\�LV�
QRW�GHILQHG�H[SOLFLWO\��$QG� WKHVH� IOXFWXDWLRQV� VKRXOG�KDYH�D�EURDG�SUHVHQFH� LQ� WKH�
HFRQRP\��$W�ILUVW��FR�PRYHPHQW�EHWZHHQ�HFRQRPLF�LQGLFDWRUV�ZDV�PDLQO\�XVHG�DV�D�
WRRO�IRU�LGHQWLI\LQJ�WXUQLQJ�SRLQWV��DQG�VRPH�EHOLHYH�WKDW�WKLV�UHPDLQV�LWV�PDLQ�XWLOLW\�
>+DUGLQJ� DQG� 3DJDQ� ������� �����@�� %XW� WKH� YHU\� LQIOXHQWLDO� ZRUN� RI� 6WRFN� DQG�
:DWVRQ�>����������@�VKRZHG�WKDW�D�FRPPRQ�FRPSRQHQW�RU�F\FOH�LV�D�IXQGDPHQWDO�
DQG�LQGHSHQGHQW�DVSHFW�RI�WKH�G\QDPLFV�RI�WKH�HFRQRP\��7KH\�GHYHORSHG�D�PHWKRG�
ZKLFK� IRUPDOO\� HVWLPDWHG� WKH� FRPPRQ� G\QDPLF� FRPSRQHQW� IURP� WKH� VHW� RI�
FRLQFLGHQW�LQGLFDWRUV�IRU�WKH�86��7KH�SODXVLELOLW\�RI�WKH�FRPPRQ�F\FOH�FRQFHSW�ZDV�
IXUWKHU� FRQILUPHG� E\� IRUPDO� HVWLPDWLRQV� XVLQJ� RWKHU�PHWKRGV��PDLQO\�8QREVHUYHG�
&RPSRQHQWV� PRGHOV� >+DUYH\� ������� ������ ����@� DQG� ODUJH� VFDOH� G\QDPLF� IDFWRU�
PRGHOV>)RUQL�HW�DO���������6WRFN�DQG�:DWVRQ�����@��7KLV�VWXG\�IRFXVHV�RQ�GHULYLQJ�
WKH� FRPPRQ� F\FOH� IURP� D� YHU\� YDULHG� VHW� RI� WKH�PRVW� LPSRUWDQW�PDFUR�HFRQRPLF�
LQGLFDWRUV��VKRZLQJ�WKDW�LW�LV�QRW�QHFHVVDU\��

7KLV�VWXG\�DOVR�ZLVKHV�WR�FRQWULEXWH�WR�WKH�EURDGHQLQJ�RI�WKH�FRQFHSW�RI�WKH�EXVLQHVV�
F\FOH��3XULVW�PDLQWDLQ�WKDW�WKH�RQO\�UHOHYDQW�PHDVXUH�RI�WKH�EXVLQHVV�F\FOH�LV�RXWSXW��
L�H��*'3��DQG�WKDW�RQO\�GHFOLQHV�LQ�WKH�OHYHO�RI�RXWSXW�VLJQDO�D�UHFHVVLRQ�RU�GHFOLQH�LQ�
HFRQRPLF�DFWLYLW\�>+DUGLQJ�DQG�3DJDQ�������������@��%XW�PRVW�VWXGLHV�FRQFHUQLQJ�
WKH�EXVLQHVV�F\FOH�VWDUW�RXW�WDONLQJ�DERXW�IOXFWXDWLRQV�LQ�HFRQRPLF�DFWLYLW\��D�PXFK�
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EURDGHU�DQG�DEVWUDFW�FRQFHSW� WKDQ�RXWSXW��(FRQRPLF�DFWLYLW\� LV�D�PXOWLGLPHQVLRQDO�
SKHQRPHQRQ��DQG�LV�EHWWHU�PHDVXUHG�XVLQJ�D�PXOWLYDULDWH�DSSURDFK�>,,��;,,,@��7KLV�
GRYHWDLOV�ZLWK�WKH�YLHZ�RI�WKH�EXVLQHVV�F\FOH�DV�D�XQREVHUYHG��EXW�FRPPRQ�IDFWRU�LQ�
WKH� HFRQRP\�� 7KHUH� DUH� DOVR� PRUH� SUDFWLFDO� UHDVRQV� IRU� FKRRVLQJ� D� PXOWLYDULDWH�
DSSURDFK��$�FKDQJH�LQ�WKH�F\FOH�GRHV�QRW�DSSHDU�DOO�DW�RQFH�LQ�WKH�HFRQRP\��,W�ZRUNV�
LWV�ZD\� WKURXJK� WKH�HFRQRP\�YLD� D�SKDVHG�SURFHVV��(PSLULFDO� UHVHDUFK�KDV� VKRZQ�
WKDW�PRVW�HFRQRPLF�LQGLFDWRUV�FDQ�EH�EURDGO\�FODVVLILHG�DV�HLWKHU�OHDGLQJ��ODJJLQJ�RU�
FRLQFLGHQW�ZLWK� WKH�EXVLQHVV�F\FOH��7KLV�FODVVLILFDWLRQ�PD\�QRW�DOZD\V�KROG��EXW� LV�
WUXH� RQ� DYHUDJH� >=DUQRZLW]� ������@�� ,W� LV� GLIILFXOW� WR� ILQG� D� VLQJOH� LQGLFDWRU�ZKLFK�
SURYLGHV�D�JRRG�PHDVXUH�RI�FXUUHQW�HFRQRPLF�FRQGLWLRQV��DQG�UHO\LQJ�RQ�LQGLYLGXDO�
LQGLFDWRUV�LV�GDQJHURXV�DV�HDFK�UHFHVVLRQ�DQG�VORZGRZQ�WHQGV�WR�KDYH�LWV�RZQ�FDXVHV�
DQG� FKDUDFWHULVWLFV� >0DUFHOOLQR� �������� &DUULHUR� DQG�0DUFHOOLQR� ������@�� $QRWKHU�
IXQGDPHQWDO�UHDVRQ�IRU�FKRRVLQJ�D�EURDG�VHW�RI�LQGLFDWRUV�WR�PRQLWRU�WKH�VWDWH�RI�WKH�
EXVLQHVV� F\FOH�� VXFK�DV� LQ� WKH�6WDWLVWLFV�1HWKHUODQGV�%XVLQHVV�&\FOH�7UDFHU�� LV� WKH�
DQDO\WLFDO� SRVVLELOLWLHV� LW� RIIHUV�� /HDGLQJ�� FRLQFLGHQW� DQG� ODJJLQJ� LQGLFDWRUV� HDFK�
RIIHU� GLIIHUHQW� DQG� FRPSOHPHQWDU\� LQIRUPDWLRQ� RQ� EXVLQHVV� F\FOH� GHYHORSPHQWV��
7UDFNLQJ� WKHP� WRJHWKHU� VKRZV� WKH� HYROXWLRQ� RI� WKH� EXVLQHVV� F\FOH�� DQG� WKH�
LQWHUDFWLRQV�EHWZHHQ�WKH�LQGLFDWRUV�>.OHLQ�DQG�0RRUH���������=DUQRZLW]�������@��

7KLV�VWXG\�WHVWV�VHYHUDO�PHWKRGV�IRU�H[WUDFWLQJ�WKH�FRPPRQ�F\FOH�IURP�D�PL[HG�VHW�
RI� PDFUR�HFRQRPLF� LQGLFDWRUV�� 7KH� UHVXOWLQJ� DJJUHJDWH� F\FOHV� DUH� FRPSDUHG� WR�
UHIHUHQFH�FKURQRORJLHV�DQG�HDFK�RWKHU�� WR� WHVW� WKHLU�SODXVLELOLW\��7KH�SURSRVLWLRQ� LV�
WKDW�EURDG�VLPLODULW\�RI�FRPPRQ�F\FOHV�UHVXOWLQJ�IURP�VXFK�GLIIHUHQW�PHWKRGV�SURYHV�
WKH�FUHGLELOLW\� DQG� UHOLDELOLW\�RI� WKH�FRPSXWHG�DJJUHJDWH�F\FOHV��7KH� IRFXV� LV�RQ�D�
JHQHUDO�FKDUDFWHUL]DWLRQ�RI�WKH�EXVLQHVVHV�F\FOH��ZKHWKHU�WKH�HFRQRP\�LV�LQ�D�SHULRG�
RI� VWUHQJWKHQLQJ� RU� ZHDNHQLQJ� HFRQRPLF� DFWLYLW\�� 0RVW� UHOHYDQW� DUH� WKHQ� WKRVH�
PRPHQWV�ZKHQ� RQH� SKDVH� VZLWFKHV� WR� WKH� RWKHU�� WKH� VR�FDOOHG� WXUQLQJ� SRLQWV�� 7KH�
RULJLQDO�ZRUN�ZDV�GRQH�IRU�WKH�'XWFK�HFRQRP\��EXW�WR�LPSURYH�WKH�XVHIXOQHVV�DQG�WR�
PDNH�UHYLHZLQJ�WKH�RXWFRPHV�HDVLHU��WKH�H[HUFLVH�ZDV�UHSHDWHG�IRU�WKH�86�HFRQRP\��

7KH� ILUVW� VHFWLRQ� RI� WKLV� VWXG\� ZLOO� JLYH� VRPH� EULHI� EDFNJURXQG� LQIRUPDWLRQ� RQ�
EXVLQHVV� F\FOH� WKHRU\� DQG� FRQFHSWV�� 7KH� QH[W� VHFWLRQ� FRQFHUQV� SUDFWLFDO�
PHWKRGRORJLFDO� LVVXHV�� GHVFULELQJ� WKH� LQGLFDWRU� VHOHFWLRQ� SURFHVV� DQG� WKH� GLIIHUHQW�
PHWKRGV� XVHG� WR� ILQG� WKH� F\FOLFDO� FRPSRQHQW� LQ� WKH� GDWD�� 7KH� ILUVW� VHFWLRQ� ZLWK�
UHVXOWV�FRQFHUQV�WKH�86��WKH�VHFRQG�WKH�UHVXOWV�IRU�WKH�1HWKHUODQGV��7KH�SDSHUV�HQGV�
ZLWK�D�GLVFXVVLRQ�RI�WKH�RXWFRPHV��

�

�

�
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�

��� 6RPH�EDFNJURXQG�WKHRU\��

�

(DUOLHU� WKHRULHV� RI� WKH� EXVLQHVV� F\FOH� WHQGHG� WR� IRFXV� RQ� F\FOLFDO� SURFHVVHV� LQ�
LQYHQWRULHV� RU� IL[HG� FDSLWDO� IRUPDWLRQ� DV� WKH� XQGHUO\LQJ� FDXVH� RI� PHGLXP�WHUP�
HFRQRPLF� IOXFWXDWLRQV>=DUQRZLW]� ������@�� /DWHU�� QRQ�OLQHDULW\� DQG� IHHGEDFN�
PHFKDQLVPV� ZHUH� SURSRVHG� DV� H[SODQDWLRQ�� EXW� WKHVH� SURYHG� GLIILFXOW� WR� DSSO\��
&XUUHQWO\�� WKH� PRVW� LQIOXHQWLDO� WKHRULHV� DUH� WKH� VR�FDOOHG� 5HDO� %XVLQHVV� &\FOH�
PRGHOV��7KHVH�VWDWH�WKDW�EXVLQHVV�F\FOH�IOXFWXDWLRQV�DUH�FDXVHG�E\�DJJUHJDWH�VKRFNV�
WR�SURGXFWLRQ�WHFKQRORJ\��7KHVH�PRGHOV�KDYH�UHFHLYHG�VRPH�VHULRXV�FULWLFLVP��)RU�D�
VWDUW��WKH�H[LVWHQFH�RI�QHJDWLYH�VKRFNV�WR�SURGXFWLRQ�WHFKQRORJ\�LV�UHTXLUHG�WR�FUHDWH�
EXVLQHVV�F\FOH�IOXFWXDWLRQV�LQ�WKHVH�PRGHOV��1R�FRQYLQFLQJ�H[SODQDWLRQ�RU�SURRI�RI�
WKHVH� KDV� EHHQ� RIIHUHG�� )XUWKHUPRUH�� LW� KDV� SURYHQ� YHU\� GLIILFXOW� RU� LPSRVVLEOH� WR�
UHFRQFLOH� WKH� REVHUYHG� VR�FDOOHG� VW\OLVHG� IDFWV� RI� WKH� EXVLQHVV� F\FOH� ZLWK� WKH�
SUHGLFWLRQV� RI� 5HDO� %XVLQHVV� F\FOH� PRGHOV� >&KULVWLDQR� DQG� )LW]JHUDOG� ��������
+DPLOWRQ� ������@��&XUUHQWO\�� WKHUH� LV�QR�JHQHUDOO\� DFFHSWHG� WKHRU\�ZKLFK�H[SODLQV�
WKH� EXVLQHVV� F\FOH>=DUQRZLW]� �������� 3UHVFRWW� �������� &RRSHU� �������� )XKUHU� DQG�
6FKXK���������0DUFHOOLQR�������@��7KH�PDLQ�GHEDWH�LV�WR�ZKHWKHU�WKH�EXVLQHVV�F\FOH�
LV� DQ� LQWULQVLF�� SUREDEO\� QRQ�OLQHDU�� SKHQRPHQRQ� RU� FDXVHG� E\� H[RJHQRXV� VKRFNV�
>0DUFHOOLQR�������@��,Q�WKH�ODWWHU�FDVH��WKH�GHYHORSPHQW�ZRXOG�EH�FKDUDFWHULVHG�E\�D�
UDQGRP� ZDON� SURFHVV�� %XW� WKLV� LV� DW� RGGV� ZLWK� WKH� REVHUYHG� VLPLODULWLHV� EHWZHHQ�
EXVLQHVV�F\FOHV�DQG�FRXQWULHV��DQG�WKH�H[LVWHQFH�RI�PRUH�RU�OHVV�VWDEOH�UHODWLRQVKLSV�
EHWZHHQ� LQGLFDWRUV� LQ� WKH�FRXUVH�RI� WKH�HYROXWLRQ�RI� WKH�EXVLQHVV�F\FOH� >.OHLQ�DQG�
0RRUH����������=DUQRZLW]�������@��([SHULHQFH�DOVR�VKRZV�WKDW�WKH�EXVLQHVV�F\FOH�LV�
QRW� DQ� LQVWDQW� DIIDLU�� EXW�GHYHORSPHQWV� VSUHDG� IURP� ILUP� WR� ILUP�� IURP� LQGXVWU\� WR�
LQGXVWU\� DQG� IURP� UHJLRQ� WR� UHJLRQ� >%DQUML� DQG� +LULV� ������@�� 7KLV� VXJJHVWV� D�
GLIIHUHQW�PHFKDQLVP�WKDQ�D�VLQJOH�DJJUHJDWH�VKRFN�KLWWLQJ�WKH�HFRQRP\��,W�LV�XQFOHDU�
ZKDW� IRUP� WKLV� VKRXOG� WDNH�� EXW� WKHUH� LV� VRPH� FRQVHQVXV� WKDW�ZKLOH� WKH� FDXVHV� RI�
LQGLYLGXDO�EXVLQHVV�F\FOHV�GLIIHU��WKHUH�H[LVWV�D�PRUH�RU�OHVV�FRQVWDQW�PHFKDQLVP�E\�
ZKLFK�WKH�IOXFWXDWLRQV�SURSDJDWH��7KLV�ZRXOG�H[SODLQ�ERWK�WKH�REVHUYHG�VLPLODULWLHV�
EHWZHHQ� EXVLQHVV� F\FOHV�� DQG� WKH� FRQWUDVWLQJ� YDULDWLRQ� LQ� GXUDWLRQ� DQG� VHYHULW\� RI�
LQGLYLGXDO� F\FOHV� >0F*XFNLQ� HW� DOO�� �������� =DUQRZLW]� �������� +DPLOWRQ� ������@��
7KHUH� LV� QR� VXJJHVWLRQ� WKDW� WKH� EXVLQHVV� F\FOH� LV� IL[HG�� HLWKHU� LQ� OHQJWK� RU� RWKHU�
FKDUDFWHULVWLFV��HDFK�F\FOH�LV�XQLTXH�� ,W� LV�DFFXUDWHO\�FKDUDFWHUL]HG�DV�UHFXUUHQW��EXW�
QRW�SHULRGLF�>=DUQRZLW]���������'HQ�5LMHU�������@��$�SUDFWLFDO�FRQVHTXHQFH�RI�WKLV�
DOO� LV� WKDW� LV� SUHIHUDEOH� WR� PRQLWRU� D� VHW� RI� LQGLFDWRUV� WR� WUDFN� EXVLQHVV� F\FOH�
PRYHPHQWV�WKDQ�UHO\LQJ�RQ�D�VLQJOH�LQGLFDWRU��

7KH�GHEDWH�RQ�WKH�FDXVHV�RI�WKH�EXVLQHVV�F\FOH�LV�UHIOHFWHG�LQ�D�ORQJ�DQG�LQFRQFOXVLYH�
GHEDWH� RQ�KRZ� WR�PHDVXUH� WKHP��7KHUH� DUH� WKUHH�EDVLF� DSSURDFKHV� WR� GHILQLQJ� WKH�
EXVLQHVV�F\FOH��ZKLFK�WKRXJK�UHODWHG�FDQ�JLYH�YHU\�GLIIHUHQW�RXWFRPHV��(DFK�KDV�LWV�
RZQ�DGYDQWDJHV�DQG�GLVDGYDQWDJHV��7KH�FODVVLFDO�DSSURDFK�LV�EDVHG�RQ�WKH�ZRUN�RI�
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%XUQV� DQG� 0LWFKHOO�� ZKR� LGHQWLILHG� EXVLQHVV� F\FOHV� E\� DQDO\VLQJ� FKDQJHV� LQ� WKH�
DEVROXWH�OHYHO�RI� LPSRUWDQW�HFRQRPLF�LQGLFDWRUV�� ,Q� WKHLU�DQDO\VLV��D�EXVLQHVV�F\FOH�
GRZQVZLQJ� UHTXLUHV� D� GHFOLQH� LQ� WKH� DEVROXWH� OHYHO� RI� WKH� LQGLFDWRU�� PHDQLQJ�
QHJDWLYH�JURZWK�UDWHV��$FFRUGLQJ�WR�+DUGLQJ�DQG�3DJDQ���������������WKLV�LV�VWLOO�WKH�
RQO\� UHOHYDQW�PHWKRG� RI� DQDO\VLQJ� EXVLQHVV� F\FOHV��7KH\� DUJXH� WKDW� RQO\� DEVROXWH�
JURZWK�DQG�GHFOLQH� LQ�RXWSXW� DUH� UHOHYDQW� IRU�SROLF\�PDNHUV� DQG� WKH�ZLGHU�SXEOLF��
DQG� WKDW� RWKHU� PHDVXUHV� RI� EXVLQHVV� F\FOHV� DUH� HLWKHU� WRR� FRPSOH[� RU� LOO�GHILQHG��
+RZHYHU�� WKH� FODVVLFDO� FRQFHSW� LV� OHVV� XVHIXO� LQ� SHULRGV� RI� VXVWDLQHG�KLJK� JURZWK��
VXFK�DV�H[SHULHQFHG�LQ�WKH�86�DQG�(XURSH�LQ�WKH�����¶V�DQG���¶V��DQG�FXUUHQWO\�LQ�
&KLQD�>.OHLQ�DQG�0RRUH�������@��(YHQ�GXULQJ�WKHVH�KLJK�JURZWK�HSLVRGHV��WKHUH�ZLOO�
EH�VORZGRZQV��SHULRGV�RI� ORZHU�HFRQRPLF�DFWLYLW\��7KHVH�ZLOO�EH�FKDUDFWHULVHG�E\�
ORZHU��EXW�VWLOO�SRVLWLYH�JURZWK�UDWHV�� ,W�VHHPV�DUELWUDU\� WR�FODVVLI\�DOO�SHULRGV�ZLWK�
DERYH� ]HUR� JURZWK� DV� VWURQJ� HFRQRPLF� FRQGLWLRQV�� 7KH� FRQYHUVH� FDQ� EH� WUXH� IRU�
HFRQRPLHV�ZKLFK�KDYH�PDGH�D��SRVVLEO\�WHPSRUDU\��WUDQVLWLRQ�WR�D�FRQGLWLRQ�RI�ORZ�
VWUXFWXUDO�JURZWK� UDWHV��+HUH��D� ORZ�RU�SRVVLEO\�HYHQ�D�VPDOO�QHJDWLYH�JURZWK� UDWH�
FDQ� EH� D� IDYRXUDEOH� UHDOLVDWLRQ�� 7KH� FODVVLFDO� DSSURDFK� WR� EXVLQHVV� F\FOH�
PHDVXUHPHQW�RIIHUV�QR�FRQFHSWV� WR�DQDO\VH�VLWXDWLRQV� OLNH� WKLV��(YHQ�XQGHU�QRUPDO�
FRQGLWLRQV�� WKH� DQDO\VLV� RIIHUHG� E\� WKH� FODVVLFDO� DSSURDFK� LV� IDLUO\� FUXGH�� $Q�
HFRQRP\�LV�HLWKHU�LQ�D�UHFHVVLRQ��QHJDWLYH�JURZWK�UDWHV��RU�QRW��$OO�IXUWKHU�DQDO\VLV�LV�
MXVW�LQWHUSUHWDWLRQ��

,Q�UHDFWLRQ�WR�WKHVH�LVVXHV��D�GLIIHUHQW�DSSURDFK�WR�EXVLQHVV�F\FOH�PHDVXUHPHQW�ZDV�
GHYHORSHG��7KH�EXVLQHVV�F\FOH�ZDV�GHILQHG�DV�WKH�GHYLDWLRQ�RI�WKH�HFRQRP\�IURP�LWV�
SRWHQWLDO�� WKHVH� DUH� WHUPHG� JURZWK�� RU� GHYLDWLRQ� F\FOHV�� ,Q� SUDFWLFH�� WKLV� PHDQW�
FRPSXWLQJ�ZKHWKHU� DQ�HFRQRPLF� LQGLFDWRU� LV�GHYHORSLQJ�DERYH�RU�EHORZ� LWV� WUHQG��
7KLV�DSSURDFK�KDV�VHYHUDO�DWWUDFWLYH�SURSHUWLHV��7KH�F\FOH�JDLQV�HFRQRPLF�FRQWHQW��DV�
GHYLDWLRQ� IURP� WUHQG� LV� D� PHDVXUH� RI� WKH� RXWSXW� JDS�� DQG� ZKHWKHU� DQ� HFRQRP\�
GHYHORSV� EHORZ� RU� DERYH� LWV� SRWHQWLDO� KDV� UHDO� VLJQLILFDQFH�� $V� D� UHVXOW�� D� PRUH�
UHILQHG� DQDO\VLV� RI� WKH� FXUUHQW� VWDWH� RI� WKH� HFRQRP\� EHFRPHV� SRVVLEOH�� VHH� IRU�
H[DPSOH�9DQ� 5XWK� HW� DO��������� $Q� DGGHG� DGYDQWDJH� LV� WKDW� LW� EHFRPHV� HDVLHU� WR�
FRPSDUH�WKH�HYROXWLRQ�RI�GLIIHUHQW�HFRQRPLF�LQGLFDWRUV��DV�WUHQGV�WHQG�WR�GLIIHU�PXFK�
PRUH�WKDQ�WKH�F\FOLFDO�FRPSRQHQW�RI�WKH�G\QDPLFV��7KLV�DSSURDFK�KDV�UHFHLYHG�D�IDLU�
DPRXQW� RI� FULWLFLVP� DV� ZHOO� WKRXJK�� 7ZR� PDLQ� VRXUFHV� RI� SUREOHPV� KDYH� EHHQ�
LGHQWLILHG�� 7KH� ILUVW� LV� WKDW� WKH� UHDO�WLPH� PHDVXUHPHQW� RI� JURZWK� F\FOHV� LV� YHU\�
GLIILFXOW�EHFDXVH�WKH�WUHQG�HVWLPDWLRQ�LV�XQVWDEOH��HVSHFLDOO\�IRU�UHFHQW�SHULRGV�>,,@��
$QG� SHUKDSV�PRUH� VHULRXVO\� GRXEWV� KDYH� EHHQ� UDLVHG� DV� WR� WKH� SODXVLELOLW\� RI� WKH�
HVWLPDWHG� F\FOHV�� ,W� KDV� EHHQ� VWDWHG� WKDW� XQGHU� FHUWDLQ� FRQGLWLRQV� YLUWXDOO\� DOO�
GHWUHQGLQJ�WHFKQLTXHV�FDQ�\LHOG�VSXULRXV�F\FOHV�>'HQ�5LMHU���������+DUYH\�DQG�-lJHU�
��������*XD\�DQG�6W�$PDQW���������6FKHQN�+RSSp���������DQG�+DUYH\�DQG�7ULPEXU�
������@�� 7KLV� LV� SUREDEO\� OHVV� VHULRXV� WKDQ� LW� VRXQGV�� DV� LW� VHHPV� WKDW� WKLV�PDLQO\�
FRQFHUQV�VKRUW��ZHDN�F\FOHV�>9DQ�5XWK���������%RQHQNDPS���������.UDQHQGRQN�HW�
DO� ������� �����@�� &DQRYD� ������� VWDWHV� WKDW� EXVLQHVV� F\FOH� VW\OLVHG� IDFWV� DUH� QRW�
UREXVW�XQGHU�GLIIHUHQW�GHWUHQGLQJ�WHFKQLTXHV��EXW�RWKHU�UHVHDUFK�LQGLFDWH�WKDW�RYHUDOO�
WKH� RXWFRPHV� RI� GLIIHUHQW� PHWKRGV� VKRZ� JUHDW� VLPLODULW\�� DW� OHDVW� DV� IDU� DV�
DSSUR[LPDWH�GDWHV�RI�WXUQLQJ�SRLQWV�DQG��QXPEHU�DQG�LGHQWLW\�RI�F\FOHV�LV�FRQFHUQHG�
>.OHLQ� DQG� 0RRUH� �������� %DQUML� DQG� +LULV� �������� =DUQRZLW]� DQG� 2]\LOGLULP�
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��������.UDQHQGRQN�HW�DO�������������@��$Q�HDUOLHU�VWXG\�IRU�FRQILUPHG�WKLV�IRU�WKH�
'XWFK�HFRQRP\�� XVLQJ� D� XQLYDULDWH� DQDO\VLV� RI� F\FOHV� LQ� LQGXVWULDO� SURGXFWLRQ�DQG�
*'3�>9DQ�5XWK�HW�DOO��������@��7KLV�VWXG\�GLIIHUV�IURP�PRVW�RWKHUV�LQ�WKDW�LW�WHVWV�WKH�
VLPLODULWLHV�RI�GLIIHUHQW�DJJUHJDWH�F\FOHV��L�H��D�PXOWLYDULDWH�DSSURDFK��

6WLOO�� WKHVH� SUREOHPV� UHVXOWHG� LQ� WKH� SURSRVLWLRQ� RI� DQ� DOWHUQDWLYH� DSSURDFK�� WKH�
DQDO\VLV� RI� F\FOHV� LQ� JURZWK� UDWHV� >%DQMULL� DQG�+LULV� ������@�� 7KHVH� DUH� HDVLHU� WR�
FRPSXWH��DQG�PXFK�OHVV�VHQVLWLYH�WR�WKH�FDOFXODWLRQV��ZKLOH�WKH�F\FOH�UHPDLQV�FOHDUO\�
YLVLEOH� LQ� WKH�RXWFRPHV��%XW�D�PHDQLQJIXO�DQDO\VLV�RI� WKH�RXWFRPHV�IRU�SROLF\�DQG�
SURIHVVLRQDO�XVH�VWLOO�UHTXLUHV�DQ�MXGJHPHQW�DV�WR�ZKHWKHU�WKH�HFRQRP\�LV�LQ�D�KLJK�
JURZWK� RU� ORZ� JURZWK� SKDVH�� 7KLV� ZLOO� XVXDOO\� UHVXOW� LQ� D� GHWHUPLQDWLRQ� RI� WKH�
DYHUDJH��RU�WUHQG��JURZWK�UDWH��,W�ZDV�VWDWHG�DERYH�WKDW�ZKLOH�WKHVH�WKUHH�DSSURDFKHV�
WR� EXVLQHVV� F\FOH�PHDVXUHPHQW� GLIIHU� VLJQLILFDQWO\�� WKH\� DUH� UHODWHG�� ,W� SUREDEO\� LV�
XVHIXO�WR�GHPRQVWUDWH�KRZ�WKLV�UHODWLRQVKLS�ZRUNV��&RQVLGHU�DQ��VHDVRQDOO\�DGMXVWHG��
HFRQRPLF� LQGLFDWRU�\W�ZKLFK�FDQ�EH�GHVFULEHG�DV�FRQVLVWLQJ�RI�D� WUHQG��7���D�F\FOH�
�&��DQG�DQ�LUUHJXODU�FRPSRQHQW�� ���,Q�D�ORJ�OLQHDU�IRUPXODWLRQ���

�

� WWWW &7\ ε++= �

2U�LQ�GLIIHUHQFHV��

WWWW &7\ ε∆+∆+∆=∆ �

%DVHG�RQ�WKHVH�IRUPXODV��LW�LV�SRVVLEOH�WR�GHULYH�ZKHQ�UHFHVVLRQV�DQG�WXUQLQJ�SRLQWV�
LQ� WKH� GLIIHUHQW� EXVLQHVV� F\FOH� FRQFHSWV� ZLOO� RFFXU�� DQG� KRZ� WKHVH� UHODWH� WR� HDFK�
RWKHU��VHH�WDEOH������

�

7DEOH������&RQGLWLRQV�IRU�RFFXUUHQFH�RI�UHFHVVLRQ�SKDVHV�DQG�EXVLQHVV�F\FOH�WXUQLQJ�SRLQWV�

IRU�WKH�GLIIHUHQW�EXVLQHVV�F\FOH�FRQFHSWV�

DSSURDFK� 5HFHVVLRQ� 7XUQLQJ�SRLQW�

FODVVLFDO� \���� &� 7���� \ �� � &� 7 �� �
& � 7��

*URZWK��GHYLDWLRQ��F\FOH� &��� & ��

*URZWK�UDWH�F\FOH� \���� &� 7����"� \�� &� 7��PLQLPDO�RU�
PD[LPDO�Æ� &� PLQLPDO�
RU�PD[LPDO�

�

:KDW� EHFRPHV� FOHDU� LV� WKDW� UHFHVVLRQV� DQG� WXUQLQJ� SRLQWV� RFFXU� XQGHU� GLIIHUHQW�
FLUFXPVWDQFHV�LQ�WKH�GLIIHUHQW�EXVLQHVV�F\FOH�FRQFHSWV��DOWKRXJK�WKHUH�LV�D�VWUXFWXUDO�
UHODWLRQVKLS�EHWZHHQ� WKHP��&ODVVLFDO� DQG�JURZWK� UDWH� UHFHVVLRQV�ZLOO�EH� UDUHU� WKDQ�
JURZWK�GHYLDWLRQ�F\FOH�UHFHVVLRQV��DV� WKH�ILUVW� UHTXLUH�D�YHU\�QHJDWLYH�GHYHORSPHQW�
RI� WKH� F\FOH� WR� RYHUFRPH� WUHQG� JURZWK��ZKLOVW� WKH� ODWWHU� RQO\� UHTXLUH� WKH� F\FOH� WR�
EHFRPH� QHJDWLYH�� %XW� DOO� FODVVLFDO� UHFHVVLRQV� ZLOO� EH� JURZWK� F\FOH� UHFHVVLRQV� DV�
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ZHOO��$V�IDU�DV�WXUQLQJ�SRLQWV�DUH�FRQFHUQHG��WKHVH�ZLOO�RFFXU�DW�GLIIHUHQW�PRPHQWV��
EXW�ZLWK�D�SUHGHWHUPLQHG�RUGHU��*URZWK�UDWH�WXUQLQJ�SRLQWV�ZLOO�OHDG�ERWK�FODVVLFDO�
F\FOH� DQG� JURZWK�GHYLDWLRQ� F\FOH� WXUQLQJ� SRLQWV�� 2Q� WKH� RWKHU� KDQG�� SHDNV� LQ� WKH�
GHYLDWLRQ� F\FOH�ZLOO� OHDG� SHDNV� LQ� WKH� FODVVLFDO� F\FOH�� EXW� WURXJKV� LQ� WKH� FODVVLFDO�
F\FOH�ZLOO�OHDG�WKH�WURXJKV�LQ�WKH�GHYLDWLRQ�F\FOH���
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�

��� PHWKRGRORJ\��

�

�

7KH�ILUVW�SDUW�RI�WKLV�VHFWLRQ�GHVFULEHV�KRZ�WKH�LQGLYLGXDO�FRPSRQHQW�LQGLFDWRUV�ZHUH�
VHOHFWHG�� WKH� VXEVHTXHQW� SDUWV� ZKLFK� WHFKQLTXHV� ZHUH� XVHG� WR� H[WUDFW� WKH� F\FOLFDO�
FRPSRQHQWV�IURP�WKH�LQGLYLGXDO�WLPH�VHULHV��

�

���� ,QGLFDWRU�VHOHFWLRQ�

�

0RVW�LQVWLWXWLRQV�DQG�UHVHDUFKHUV�XVH�D�PRUH�RU�OHVV�VWDQGDUG�SURFHVV�ZKHQ�VHOHFWLQJ�
LQGLFDWRUV� IRU� FRQVWUXFWLQJ� D� EXVLQHVV� F\FOH� LQGLFDWRU�� 7KLV� SURFHVV� FDQ� EH�
FKDUDFWHULVHG� E\� WKH� VHW� RI� FULWHULD� IRU� LQGLFDWRU� VHOHFWLRQ� DV� IRUPXODWHG� E\�
0DUFHOOOLQR��������DQG�&DUULHUR�DQG�0DUFHOOLQR���������

� �

�� &RQVLVWHQF\�LQ�ODJJLQJ�OHDGLQJ�FRLQFLGHQW�FKDUDFWHU�

�� &RQIRUPLW\�WR�WKH�JHQHUDO�EXVLQHVV�F\FOH�

�� (FRQRPLF�VLJQLILFDQFH�

�� 6WDWLVWLFDO�UHOLDELOLW\�RI�GDWD�FROOHFWLRQ�

�� 3URPSW�DYDLODELOLW\�ZLWKRXW�PDMRU�UHYLVLRQV�

�� 6PRRWK�GHYHORSPHQW�

�

2I� FRXUVH�� WKLV� VHW� RI� UHTXLUHPHQWV� UHIOHFWV� DQ� LGHDO� VLWXDWLRQ�� WR� ZKLFK� QRW� DOO�
UHOHYDQW�LQGLFDWRUV�ZLOO�EH�DEOH�WR�FRQIRUP��,QGLFDWRU�FRQVWUXFWLRQ�LV�SDUWO\�WKH�DUW�RI�
EDODQFLQJ� WKH� UHTXLUHPHQWV�� 8VLQJ� WKH� FURVV� VHFWLRQDO� DSSURDFK� SURSRVHG� KHUH�
DFWXDOO\�PHDQV�WKDW�VHYHUDO�RI�WKHVH�UHTXLUHPHQW�FDQ�EH�UHOD[HG��

�� $EVROXWH� FRQVLVWHQF\� LQ� OHDGLQJ�ODJJLQJ� FKDUDFWHU� LV� QR� ORQJHU�
LPSRUWDQW�� 7KH� ZKROH� LQGLFDWRU� VHW� LV� FRQVWUXFWHG� WR� EH� RQ� DYHUDJH�
FRLQFLGHQW�� DQG� WKXV� WKH� DJJUHJDWH� ZLOO� EH� UHODWLYH� LQVHQVLWLYH� WR�
WHPSRUDU\� IOXFWXDWLRQV� LQ� WKH� OHDGLQJ�ODJJLQJ� FKDUDFWHU� RI� LQGLYLGXDO�
LQGLFDWRUV��

�

�

�
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�� 3URPSW� DYDLODELOLW\� DOVR� EHFRPHV� OHVV� LPSRUWDQW�� DV� WKH� VHW� FDQ� EH�
EDODQFHG�WR�EH�FRLQFLGHQW�E\�WDNLQJ�SXEOLFDWLRQ�ODJV�LQWR�DFFRXQW�LQ�WKH�
LQGLFDWRU� VHOHFWLRQ� SURFHVV�� DV� D� PRGXODWLRQ� RI� WKH� OHDGLQJ�ODJJLQJ�
FKDUDFWHU�� $� VXIILFLHQWO\� EURDG� LQGLFDWRU� VHW� ZLOO� PHDQ� WKDW� ODWHU�
UHYLVLRQV�LQ�VRPH�LQGLFDWRUV�FDQ�EH�DEVRUEHG��

�� 6PRRWK� GHYHORSPHQW� LV� GHVLUDEOH�� EXW� FDQ� EH� DFKLHYHG� E\� XVLQJ�
DSSURSULDWH�ILOWHULQJ�WHFKQLTXHV��

7KH� VLQJOH� PRVW� LPSRUWDQW� FULWHULXP� LV� FRQIRUPLW\� WR� WKH� JHQHUDO� EXVLQHVV� F\FOH��
XVXDOO\�PDGH�RSHUDWLRQDO�E\�DQDO\VLQJ�FRUUHODWLRQ�DQG�FRQIRUPLW\� LQ� WXUQLQJ�SRLQW�
GDWLQJ�ZLWK�VRPH�VXLWDEOH�UHIHUHQFH�VHULHV��XVXDOO\�*'3��RU�E\�WHVWLQJ�FRQIRUPLW\�WR�
D�UHIHUHQFH�EXVLQHVV�F\FOH�FKURQRORJ\��7KH�FURVV�VHFWLRQDO�DSSURDFK�DV�LPSOHPHQWHG�
KHUH��ZLWK�D�OLPLWHG�GDWDVHW��LQWURGXFHV�WZR�QHZ�UHTXLUHPHQWV�>VHH�DOVR�9DQ�5XWK�HW�
DO��������@��

�� 7KH�WRWDO�QXPEHU�RI�FRPSRQHQW�LQGLFDWRUV�VKRXOG�QHLWKHU�EH�WRR�VPDOO��
WR� HQVXUH� UHSUHVHQWDWLYHQHVV� DQG� DYHUDJLQJ� RXW� RI� LGLRV\QFUDWLF�
PRYHPHQWV��RU�WRR�ELJ��EHFDXVH�FDOFXODWLRQV�PD\�EHFRPH�LQIHDVLEOH�DQG�
WKH�LQGLFDWRU�VHW�EHFRPHV�GLIILFXOW�WR�DQDO\VH��$V�D�JXLGH��WKH�VHW�VKRXOG�
FRQWDLQ�EHWZHHQ����DQG����LQGLFDWRUV�

�� 7KH�LQGLFDWRU�VHW�VKRXOG�EH�UHSUHVHQWDWLYH�RI�DOO�DVSHFWV�RI�WKH�HFRQRP\��
WR� HQVXUH� UHSUHVHQWDWLYHQHVV� DQG� WR� SUHYHQW� D� GHYHORSPHQW� SHFXOLDU� WR�
RQH�DVSHFW�RI� WKH�HFRQRP\�GRPLQDWLQJ� WKH�RXWFRPH��7KLV�DOVR�HQVXUHV�
WKDW� WKH� DJJUHJDWH� LV� RQO\� WKH� GHYHORSPHQW� FRPPRQ� WR� DOO� LPSRUWDQW�
HFRQRPLF�LQGLFDWRUV��DV�HYHU\WKLQJ�HOVH�DYHUDJHV�RXW���

�

���� +RGULFN�3UHVFRWW�ILOWHU�

�

7KH�+RGULFN�3UHVFRWW�ILOWHU�ZDV�ILUVW�GHVFULEHG�LQ�+RGULFN�DQG�3UHVFRWW��������DQG�LV�
ZLGHO\�XVHG�IRU�WUHQG�F\FOH�GHFRPSRVLWLRQV��,W�LV�QRW�D�ILOWHU�LQ�WKH�WUDGLWLRQDO�VHQVH��
DV�QR�XSSHU�RU�ORZHU�OLPLWV�DUH�GHILQHG�IRU�WKH�IUHTXHQFLHV�WR�EH�H[WUDFWHG��7KH�ILOWHU�
FRQWDLQV�RQO\�RQH�SDUDPHWHU��ZKLFK�FRQWUROV�WKH�VPRRWKQHVV�RI�WKH�ILOWHUHG�VHULHV��

+RGULFN�DQG�3UHVFRWW�XVH�WKH�IROORZLQJ�PRGHO��

��������������������������������������������������������� WWW F\ += µ ��

$FFRUGLQJ�WR�WKLV�PRGHO�WKH�VHULHV�FRQWDLQV�RQO\�D�WUHQG�DQG�D�F\FOH��7KH�UDWLR�RI�WKH�

YDULDQFHV�RI� WF � DQG� Wµ � LV� DVVXPHG� WR�EH�HTXDO� WR� WKH�FKRVHQ�SDUDPHWHU� λ ��)RU� D�
ODUJHU� λ ��D�VPRRWKHU�WUHQG�ZLOO�EH�REWDLQHG��$V�PHDVXUH�RI� WKH�VPRRWKQHVV�RI�WKH�
WUHQG��+RGULFN�DQG�3UHVFRWW�WDNH�WKH�VXP�RI�VTXDUHV�RI�WKH�VHFRQG�RUGHU�GLIIHUHQFHV��
)XUWKHUPRUH��WKH\�SRVH�WKDW�WKH�F\FOH�LV�WKH�GHYLDWLRQ�IURP�WKH�WUHQG��DQG�LWV�ORQJ�
WHUP�DYHUDJH�VKRXOG�EH�]HUR��7KLV�UHVXOWV�LQ�WKH�IROORZLQJ�PLQLPLVDWLRQ�SUREOHP��
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$FFRUGLQJ� WR� WKH� OLWHUDWXUH�� WKH� RSWLPDO� YDOXHV� DUH� ����=λ DQG� �����=λ IRU�

TXDUWHUO\�DQG�PRQWKO\�GDWD�UHVSHFWLYHO\��+HUH�KRZHYHU��D�YDULDQW�ZDV�FKRVHQ�EDVHG�
RQ� HDUOLHU� UHVHDUFK� >9DQ�5XWK� HW� DO�� ������@�� ,W� XVHV� D� ODUJH� YDOXH� RI� �� W\SLFDOO\�
�������� IRU� PRQWKO\� VHULHV� DQG� ������ IRU� TXDUWHUO\� RQHV�� WR� H[WUDFW� D� UHODWLYHO\�
LQIOH[LEOH� WUHQG� IURP� D� SUH�VPRRWKHG� VHULHV�� 7KLV� SUH�VPRRWKHG� VHULHV� FDQ� EH� WKH�
+HQGHUVRQ�WUHQG�DV�FDQ�EH�FRPSXWHG�LQ�WKH�&HQVXV�;���SURJUDP��7KH�GHYLDWLRQ�RI�
WKLV�SUH�VPRRWKHG�VHULHV�IURP�WKH�+RGULFN�3UHVFRWW�WUHQG�WKHQ�FRQVWLWXWHV�WKH�F\FOH��
7KH�DGYDQWDJHV�RI�WKLV�DSSURDFK�DUH�WKDW�LW�\LHOGV�OHVV�PLQRU�F\FOHV�DQG�LV�UHODWLYHO\�
LQVHQVLWLYH�WR�QHZ�REVHUYDWLRQV��

�

���� &KULVWLDQR�)LW]JHUDOG�ILOWHU�

�

&KULVWLDQR� DQG� )LW]JHUDOG� ������� SURSRVH� D� EDQG�SDVV� ILOWHU� VLPLODU� WR� WKH�%D[WHU�
.LQJ�ILOWHU��+RZHYHU��WKH\�DVVXPH�WKH�WLPH�VHULHV�WR�EH�D�UDQGRP�ZDON��

���������������������������������������������������������� �� WWW \\ ε+= − �

:KHUH� WKH� W� DUH� DJDLQ� L�G�G�� 8QGHU� WKHVH� DVVXPSWLRQV�� WKH� &KULVWLDQR�)LW]JHUDOG�
ILOWHU� PLQLPLVHV� WKH� H[SHFWHG� VTXDUHG� GHYLDWLRQV� IURP� WKH� LGHDO� ZHLJKWV�� 7KHLU�
VROXWLRQ�IRU�WKH�HQG�YDOXH�SUREOHP�HQFRXQWHUHG�E\�WKH�%D[WHU�.LQJ�ILOWHU�LV�WR�XVH�DQ�
DV\PPHWULFDO�ZHLJKWLQJ�VFKHPH��ZKHUH�WKH�ILQDO�REVHUYDWLRQ�UHFHLYHV�WKH�ZHLJKWV�RI�
DOO�WKH�PLVVLQJ��IXWXUH��REVHUYDWLRQV��
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/RZ�SDVV� DQG� KLJK�SDVV� ILOWHUV� FDQ� EH� FRQVWUXFWHG� E\� WDNLQJ�� ∞=XS � RU� �=OS �

UHVSHFWLYHO\�� 7KH� FRPSXWDWLRQV� LQ� WKLV� VWXG\� ZHUH� SHUIRUPHG� XVLQJ� WKH� HYLHZV�
SDFNDJH��ZKHUH�WKH�ORZ�DQG�KLJK�SDVV�ZHUH�VHW�RQ�UHVSHFWLYHO\����DQG���\HDUV��

�

���� 6WRFN�DQG�:DWVRQ�PHWKRGRORJ\�

�

7KH�DSSURDFK�RI�6WRFN�DQG�:DWVRQ��DV�VHW�RXW�LQ�WKHLU������SDSHU�ZDV�WKH�VRXUFH�RI�
PXFK�LQQRYDWLRQ�LQ�EXVLQHVV�F\FOH�PHDVXUHPHQW��&HQWUDO�WR�WKHLU�DSSURDFK�LV�WDNLQJ�
DV�D�VWDUWLQJ�SRLQW�WKH�GHILQLWLRQ�RI�WKH�EXVLQHVV�F\FOH�DV�WKH�PRYHPHQW�FRPPRQ�WR�
WKH�PDMRULW\�RI�PDFURHFRQRPLF�LQGLFDWRUV��DQG�WKHQ�PDNLQJ�WKLV�FRQFHSW�RSHUDWLRQDO�
E\�XVLQJ�DSSURSULDWH�HFRQRPHWULF�PHWKRGV��,Q�HIIHFW��WKH\�WXUQ�WKLV�DUJXPHQW�DURXQG��
E\�VWDWLQJ�WKDW�LI�RQH�ILQGV�WKH�VWURQJHVW�VWDWLRQDU\�FRPPRQ�FRPSRQHQW�RI�D�JURXS�RI�
UHOHYDQW� HFRQRPLF� LQGLFDWRUV�� WKLV�ZLOO� DOPRVW� E\� GHILQLWLRQ� EH� WKH� EXVLQHVV� F\FOH��
%HFDXVH� WKHLU� DLP� LV� WR� H[WUDFW� WKH� EXVLQHVV� F\FOH� LWVHOI�� WKH\� XVH� WKH� FRLQFLGHQW�
LQGLFDWRUV�� WKHQ� RI� WKH� GHSDUWPHQW� RI� FRPPHUFH�� DV� WKH� UHOHYDQW� YDULDEOHV�� 7KH�
FHQWUDO� IHDWXUH� RI� WKHLU� DSSURDFK� LV� WR� XVH�G\QDPLF� IDFWRU� DQDO\VLV� WR� H[WUDFW� IURP�
WKHVH�HFRQRPLF�LQGLFDWRUV�WKH�XQREVHUYHG�³VWDWH�RI� WKH�HFRQRP\´��7KLV� LV�GRQH�E\�
IRUPXODWLQJ�WKH�IROORZLQJ�PRGHO��
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:KHUH���;W� �D�YHFWRU�RI�Q�REVHUYDWLRQV�IRU�Q�LQGLFDWRUV�DW�WLPH�W�

� � � �D�Q�GLPHQVLRQDO�YHFWRU�RI�FRQVWDQWV�

� � �D�Q�GLPHQVLRQDO�FRHIILFLHQW�YHFWRU�

� W� �D�Q�GLPHQVLRQDO�FRPSRQHQW�UHSUHVHQWLQJ�PHDVXUHPHQW�HUURU�

�/���'�/��DUH�ODJ�SRO\QRPLDOV�

� ��D�FRQVWDQW�

W� �DQ�LQQRYDWLRQ�WHUP�

W� �DQ�LQQRYDWLRQ�WHUP�

�

7KH�HVVHQWLDO�DVSHFW�RI�WKLV�PRGHO�LV�WKH�GHVFULSWLRQ�RI�WKH�G\QDPLFV�RI�WKH�HFRQRPLF�
LQGLFDWRUV� DV� FRQVLVWLQJ� RI� WZR� VWRFKDVWLF� FRPSRQHQWV�� D� VFDODU� WLPH� VHULHV� &W�
UHSUHVHQWLQJ�WKH�FRPPRQ��XQREVHUYHG�FRPSRQHQW�DQG�DQ�Q�GLPHQVLRQDO�FRPSRQHQW�

W� ZKLFK� FRQWDLQV� WKH� LGLRV\QFUDWLF� PRYHPHQW� RI� WKH� LQGLFDWRU� VHULHV� DQG� WKH�
PHDVXUHPHQW� HUURU�� %\� XVLQJ� DSSURSULDWH� HFRQRPHWULF� WHFKQLTXHV�� WKLV� VHSDUDWLRQ�
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FDQ�EH�SHUIRUPHG�DQG�WKH�XQREVHUYHG�VHULHV�&W��ZKLFK�UHSUHVHQWV�WKH�EXVLQHVV�F\FOH��
FDQ�EH�H[WUDFWHG��7KLV�FDQ�EH�GRQH�E\�XVLQJ�WKH�.DOPDQ�ILOWHU��IRU�ZKLFK�WKH�PRGHO�
KDV�WR�EH�FDVW�LQ�WKH�VWDWH�VSDFH�IRUP��,Q�RUGHU�IRU�WKLV�WR�ZRUN�KHUH��WKH�LQSXW�VHULHV�
QHHG�WR�EH�VWDWLRQDU\��ZKLFK�XVXDOO\�PHDQV�IRU�HFRQRPLF�WLPH�VHULHV�WKDW�D�IRUP�RI�
GLIIHUHQFLQJ� LV� UHTXLUHG� WR� UHPRYH� VWRFKDVWLF� WUHQGV��6WRFN�DQG�:DWVRQ�DSSO\� ILUVW�
GLIIHUHQFLQJ�� LQ� WKLV� VWXG\� \HDU� RQ� \HDU� JURZWK� UDWHV�ZLOO�EH� XVHG� DV� WKLV� UHPRYHV�
VHDVRQDO� HIIHFWV� DV�ZHOO��$� VWDWH� VSDFH�PRGHO�FRQVLVWV�RI�D�PHDVXUHPHQW� HTXDWLRQ��
ZKLFK� OLQNV� WKH� REVHUYHG� UHDOLVDWLRQV� WR� WKH� XQREVHUYHG� VWDWH� YDULDEOHV�� DQG� RI� D�
WUDQVLWLRQ�HTXDWLRQ�ZKLFK�GHVFULEHV�WKH�G\QDPLFV�RI�WKH�VWDWH�YDULDEOHV�DQG�WKHUHIRUH�
RI�WKH�PRGHO��,Q�JHQHUDO�IRUP��

�

� 0HDVXUHPHQW�HTXDWLRQ��� WWW 5=\ ξαβ ++= �

� 7UDQVLWLRQ�HTXDWLRQ�� � WWW 7 ζαα += −� �

�

,�ZLOO�QRW�GHVFULEH�KHUH�WKH�VWDWH�VSDFH�PRGHO�XVHG�LQ�GHWDLO�� LW�VXIILFHV�WR�IRFXV�RQ�
WKH�FHQWUDO�YDULDEOH��WKH�VWDWH�YHFWRU� W�ZKLFK�LQ�WKH�6WRFN�DQG�:DWVRQ�PRGHO�WDNHV�
WKH�IRUP��
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:KHUH� &W� QRZ� LV� WKH� GLIIHUHQFH� RI� WKH� XQREVHUYHG� FRLQFLGHQW� LQGH[� RI� HFRQRPLF�
DFWLYLW\��7KH�S�ODJJHG�YDOXHV�RI�&W�SUHVHQW�LQ�WKH�VWDWH�YHFWRU�DUH�QRW�MXVW�HQWHUHG�WR�
REWDLQ�D�EHWWHU�ILWWLQJ�PRGHO��EXW�DUH�QHFHVVDU\�IRU�PRGHOOLQJ�D�F\FOLFDO�FRPSRQHQW��
6WRFN�DQG�:DWVRQ�VHW�S ���ZKLOVW�LQ�WKLV�VWXG\�XVLQJ���TXDUWHUO\�ODJV�\LHOGHG�WKH�EHVW�
FRPPRQ�FRPSRQHQWV��
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�

�
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���� 8QREVHUYHG�&RPSRQHQWV�PRGHOV�

�

7KH�VR�FDOOHG�8QREVHUYHG�&RPSRQHQWV��8&��PRGHOV�ZHUH�GHYHORSHG�LQ�WKH������V�
DQG� �����V�� H�J�� :DWVRQ� �������� +DUYH\� �������� +DUYH\� DQG� -lJHU� ������� DQG�
+DUYH\�DQG�.RRSPDQ� ��������$� WLPH� VHULHV� LV� DVVXPHG� WR�FRQVLVW�RI� D�QXPEHU�RI�
�XQREVHUYHG��FRPSRQHQWV��ZKLFK�DUH�H[SOLFLWO\�PRGHOOHG��7KLV�DOORZV�WKHLU�SUHVHQFH�
WR�EH�IRUPDOO\�WHVWHG��7KH�PRVW�JHQHUDO�PRGHO�FRQWDLQV�WUHQG��F\FOLFDO��VHDVRQDO�DQG�
LUUHJXODU� FRPSRQHQWV�� ,W� LV� DOVR�SRVVLEOH� WR� LQWURGXFH�H[WHUQDO� LQQRYDWLRQV� LQWR� WKH�
PRGHO���

7KXV�WKH�PRVW�JHQHUDO�IRUP�RI�WKH�PRGHO�LV��

���������������������������������������������������� WWWWW VF\ εµ +++= ��

(DFK�WHUP�FDQ�EH�VSHFLILHG� LQ�GLIIHUHQW�ZD\V��+HUH�� WKH� WUHQG�LV�PRGHOOHG�DV�D�VR�
FDOOHG�³ORFDO�OLQHDU�WUHQG´�PRGHO��8&�//7��
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ZKHUH� Wξ �DQG� Wη �DUH�LQGHSHQGHQW��QRUPDOO\�GLVWULEXWHG�HUURU�WHUPV��

,I�WKH�XQNQRZQ�YDULDQFHV�RI�� Wξ �DQG� Wη �DUH�UHSUHVHQWHG�E\� ξσ �DQG� ησ ��WZR�EDVLF�

YDULDWLRQV�RQ�WKH��ORFDO�OLQHDU�WUHQG�PRGHO�GH�FDQ�EH�REWDLQHG��

�

�����������������������������������������VPRRWK�WUHQG��8&�67��� �=ξσ �

�������������������ORFDO�OLQHDU�WUHQG�ZLWK�IL[HG�VORSH��8&�//7)��� �=ησ ��

�

7KH�WRWDO�F\FOH�LV�PRGHOOHG�LQ�WULJRQRPHWULF�IRUP�DV�WKH�VXP�. F\FOHV�
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Wκ �DQG� 

Wκ �DUH�LQGHSHQGHQW��QRUPDOO\�GLVWULEXWHG�YDULDEOHV�� �� Nλ � LV�WKH�ZDYHOHQJWK�

WR�EH�GHWHUPLQHG�RI�WKH� N WK�F\FOH��DQG� Nρ �LV�WKH�XQNQRZQ�GDPSLQJ�IDFWRU�RI�WKH� N WK�

F\FOH��

7KH� VHDVRQDO� FRPSRQHQW� LV� PRGHOOHG� HLWKHU� LQ� D� VLPLODU� IDVKLRQ� WR� WKH� F\FOLFDO�
FRPSRQHQW�� E\� ��� ���� XQGHUO\LQJ� F\FOHV�� RQH� IRU� HDFK� PRQWK�TXDUWHU��� RU� �� PRUH�
VLPSO\���E\�XVLQJ�VHDVRQDO�GXPPLHV�
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��� 5HVXOWV�86$�

�

���� $�UHIHUHQFH�FKURQRORJ\�IRU�WKH�86$�

�

$�GLIILFXOW�LVVXH�LV�KRZ�WR�HYDOXDWH�WKH�FUHGLELOLW\�RI�WKH�F\FOHV�IRXQG�LQ�D�EXVLQHVV�
F\FOH� DQDO\VLV�� $V� PHQWLRQHG� LQ� WKH� WKHRU\� VHFWLRQ�� GLIIHUHQW� FRQFHSWV� RI� ZKDW�
FRQVWLWXWHV� D� EXVLQHVV� F\FOH� H[LVW�� ZKLFK� UHVXOW� LQ� GLIIHUHQW� EXVLQHVV� F\FOH�
FKURQRORJLHV�� ,Q� WKH� 86�� WKHUH� LV� RI� FRXUVH� WKH� 1%(5� EXVLQHVV� F\FOH� GDWLQJ�
FRPPLWWHH�� 7KLV� GHWHUPLQHV� WKH� EHJLQ� �3HDNV�� DQG� HQG� � �7URXJKV�� GDWHV� RI� � 86�
UHFHVVLRQV�XVLQJ�GDWD�RQ�LQGXVWULDO�SURGXFWLRQ��SHUVRQDO�LQFRPH��FRQVXPHU�VDOHV�DQG�
KRXUV�ZRUNHG��7KLV�LV�WKH�UHIHUHQFH�FKURQRORJ\�IRU�WKH�86�DQG�D�XVHIXO�EHQFKPDUN��
+RZHYHU��WKH�1%(5�XVHV�D�YDULDQW�RI�WKH�FODVVLFDO�FRQFHSW�RI�D�UHFHVVLRQ��EDVHG�RQ�
DQ�DEVROXWH�GHFOLQH�LQ�WKH�OHYHO�RI�HFRQRPLF�DFWLYLW\��7KLV�GLIIHUV�PDUNHGO\�IURP�WKH�
FRQFHSW�RI�WKH�GHYLDWLRQ��RU�JURZWK��F\FOH��DV�HPSOR\HG�E\�DPRQJ�RWKHUV�WKH�2(&'�
DQG�6WDWLVWLFV�1HWKHUODQGV��7KHUHIRUH��ZH�ZLOO�FRPSDUH�VHYHUDO�FKURQRORJLHV�IRU�WKH�
86�EXVLQHVV�F\FOH�WR�VHH�ZKHWKHU�WKHUH�H[LVWV�D�FRPPRQ�GHQRPLQDWRU��$V�WKH�PDLQ�
IRFXV� LQ� WKLV� VWXG\� LV� RQ� GHYLDWLRQ� F\FOHV�� LW� ZRXOG� EH� XVHIXO� WR� KDYH� D� GHYLDWLRQ�
F\FOH�EDVHG�YDULDQW�RI�WKH�1%(5�EXVLQHVV�F\FOH�FKURQRORJ\��7KLV�ZDV�DFKLHYHG�KHUH�
E\�FRQVWUXFWLQJ�D�FRPSRVLWH�FRLQFLGHQW�F\FOLFDO�LQGLFDWRU�IURP�WKH�IRXU�LQGLFDWRUV�RQ�
ZKLFK� WKH� 1%(5� EDVHV� LWV� EXVLQHVV� F\FOH� DQDO\VLV�� 7KH� &)�ILOWHU� ZDV� XVHG� WR�
FRPSXWH�WKH�F\FOHV�RI�WKH�LQGLYLGXDO�VHULHV��DIWHU�ZKLFK�WKH�DYHUDJH�RI�WKHVH�F\FOHV�
ZDV� WDNHQ� WR� UHSUHVHQW� WKH�EXVLQHVV�F\FOH��2WKHU�FKURQRORJLHV�ZHUH�REWDLQHG� IURP�
WKH�&RQIHUHQFH�%RDUG�DQG�WKH�2(&'���

�

�

�

�

�

�

�

�

�

�
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7DEOH� ����� %XVLQHVV� F\FOH� FKURQRORJLHV� IRU� WKH� 86$�� DV� GHILQHG� E\� GDWHV� RI� SHDNV� DQG�

WURXJKV��

� 1%(5�

�UHFHVVLRQV��

1%(5�F\FOLFDO�

FRPSRVLWH�

&RQIHUHQFH�

ERDUG�

�UHFHVVLRQV��

2(&'�

�EXVLQHVV�

F\FOH�
FKURQRORJ\��

7URXJK� �����,9� ������� �������� ��������

3HDN� �����,9� ������� �������� ��������

7URXJK� �����,� �������� ������� �������

3HDN� �����,� ������� ������� ��������

�7URXJK�� �����,,,� � ������� �

�3HDN�� ������� � ������� �

7URXJK� ������� ������� �������� ��������

�3HDN�� � �������� � �������

�WURXJK�� � ������� � �������

3HDN� ������� ������� ������� �������

7URXJK� ������� �������� ������� �������

�3HDN�� � ������� � �������

�7URXJK�� � �������� � �������

3HDN� ������� ������� ������� �������

7URXJK� �������� ������� �������� ��������

%ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH��LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�

*'3	,3�WXUQLQJ�SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��0LQRU�F\FOHV�EHWZHHQ�EUDFNHWV��

�

,I�ZH�IRFXV�RQ�WKH�VLPLODULWLHV�EHWZHHQ�WKHVH�FKURQRORJLHV��ZH�ILQG�WKDW�DOO�PHWKRGV�
LGHQWLI\�PDMRU� WXUQLQJ�SRLQWV�DW� URXJKO\� WKH�VDPH� WLPH��7KH�DJUHHPHQW� LV�IDU�IURP�
DEVROXWH��LQGLYLGXDO�GDWLQJV�FDQ�GHYLDWH�PRUH�WKDQ����PRQWKV��D�VLJQLILFDQW�DPRXQW��
$OVR��WKH�FKURQRORJLHV�GR�QRW�DJUHH�RQ�WKH�QXPEHU�RI�F\FOHV�ZKLFK�KDYH�RFFXUUHG�LQ�
WKH�SHULRG�FRQVLGHUHG�KHUH��+RZHYHU��WKH�DGGLWLRQDO�F\FOHV�DUH�PLQRU�RQHV��VPDOOHU�
IOXFWXDWLRQV�RI�HFRQRPLF�DFWLYLW\��DQG�QRQH�RI�WKH�FKURQRORJLHV�VKRZV�D�FRPSOHWHO\�
GLIIHUHQW� EXVLQHVV� F\FOH� FKURQRORJ\�� 7KRXJK� ZH� ZLOO� VKRZ� WKH� 1%(5�UHFHVVLRQ�
GDWHV�LQ�WKH�JUDSKV��D�URXJK�EXVLQHVV�F\FOH�FKURQRORJ\�FDQ�EH�IRXQG�ZKHQ�IRFXVVLQJ�
RQ�WKH�PDMRU�WXUQLQJ�SRLQWV�RQ�ZKLFK��EURDGO\�VSHDNLQJ��WKHUH�LV�DJUHHPHQW��

�

�

�

�
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7DEOH������³$YHUDJH´�EXVLQHVV�F\FOH�FKURQRORJ\�IRU�WKH�86$��DV�GHILQHG�E\�GDWHV�RI�SHDNV�

DQG�WURXJKV��

7URXJK� 3HDN� 7URXJK� 3HDN� 7URXJK� 3HDN� 7URXJK� 3HDN� 7URXJK�

����� ����� ����� ����� ���������� ����� ����� ���������� �����

�

+DYLQJ�WKXV�REWDLQHG�D�SLFWXUH�RI�WKH�86�EXVLQHVV�F\FOH��LW�LV�SRVVLEOH�WR�SURFHHG�WR�
WKH�ILUVW�VWHS�RI�FRQVWUXFWLQJ�D�EXVLQHVV�F\FOH�LQGLFDWRU��VHOHFWLQJ�WKH�UHIHUHQFH�VHULHV��
$V�PHQWLRQHG�EHIRUH��WKH�PRVW�XVHG�UHIHUHQFH�LV�*'3��$V�WKLV�LV�RQO\�DYDLODEOH�ZLWK�
D� TXDUWHUO\� IUHTXHQF\�� LQGXVWULDO� SURGXFWLRQ� ZLOO� EH� XVHG� IRU� WKH� DQDO\VHV� RQ� D�
PRQWKO\� EDVLV�� )RU� ERWK� VHULHV�� GHYLDWLRQ� F\FOHV� ZHUH� FRPSXWHG� XVLQJ� ERWK� WKH�
&KULVWLDQR�)LW]JHUDOG�ILOWHU� �&)��DQG� WKH�+RGULFN�3UHVFRWW� �+3��YDULDQW��7KH�PDMRU�
WXUQLQJ�SRLQWV�RI�WKH�F\FOHV�REWDLQHG�IRU�ERWK�VHULHV�DUH�FRPSDUHG�LQ�WDEOH�������

�

7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�DQG�WURXJKV�� IRU� WKH�86$�EDVHG�RQ�

*'3� DQG� LQGXVWULDO� SURGXFWLRQ� GHYLDWLRQ� F\FOHV� FRPSDUHG� ZLWK� DYHUDJH� UHIHUHQFH�

FKURQRORJ\��&\FOHV�FRPSXWHG�XVLQJ�&KULVWLDQR�)LW]JHUDOG�ILOWHU�DQG�+3�PHWKRG��

� UHIHUHQFH� *'3� +3�

PHWKRG�

*'3� &)�

ILOWHU�

�

,3� � +3�

PHWKRG�

,3� � &)�

ILOWHU�

�

7URXJK� ����� �����,,,� �����,� ������� �������

3HDN� ����� �����,,� �����,,,� �������� ��������

7URXJK� ����� �����,,� �����,,� ������� �������

3HDN� ����� �����,9� �����,� ������� �������

7URXJK� ���������� �����,9� �����,9� �������� ��������

3HDN� ����� �����,� �����,9� �������� �������

7URXJK� ����� �����,9� �����,,,� ������� �������

3HDN� ���������� �����,� �����,� ������� �������

7URXJK� ����� �����,� �����,� ������� �������

%ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH��LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�

*'3	,3�WXUQLQJ�SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

7KHUH�LV�UHDVRQDEO\�JRRG�FRUUHVSRQGHQFH�EHWZHHQ�WKH�WXUQLQJ�SRLQW�GDWHV�IRXQG�E\�
WKH� GLIIHUHQW� ILOWHUV� DQG� EHWZHHQ� WKH� *'3�� DQG� ,3�F\FOH� WXUQLQJ� SRLQWV��:LWK� WKH�
H[FHSWLRQ� RI� ����� DQG� ������ WKHUH� LV� JRRG� FRUUHVSRQGHQFH� ZLWK� WKH� H[WHUQDO�
UHIHUHQFH�WXUQLQJ�SRLQWV�DV�ZHOO��7KH�GLIIHUHQFH�LQ������DQG������LV�SUREDEO\�GXH�WR�
WKH�GLIIHUHQFH�EHWZHHQ�FODVVLFDO�DQG�GHYLDWLRQ�F\FOHV��

�



� � ���

7KH�VHOHFWLRQ�SURFHVV�RI�WKH�EXVLQHVV�F\FOH�LQGLFDWRUV�IRU�WKH�8QLWHG�6WDWHV�GLIIHUHG�
IURP� WKDW� XVHG� IRU� WKH� 1HWKHUODQGV�� ,Q� VWHDG� RI� ULJRURXVO\� WHVWLQJ� DOO� HFRQRPLF�
LQGLFDWRUV� GHHPHG� VXLWDEOH�� RQO\� WKRVH� XVHG� IRU� EXVLQHVV� F\FOH� DQDO\VLV� E\� WKH�
FRQIHUHQFH�ERDUG��2(&'��(&5,��DQG�1%(5�ZHUH�FRQVLGHUHG��7KH�VKHHU�QXPEHU�RI�
HFRQRPLF�LQGLFDWRUV�DYDLODEOH�IRU�WKH�86$�PDGH�WKLV�D�VHQVLEOH�DSSURDFK��)RU�HDFK�
FDQGLGDWH�LQGLFDWRU��F\FOHV�ZHUH�FRPSXWHG�XVLQJ�ERWK�WKH�+3�PHWKRG�DQG�&)�ILOWHU��
7KHVH� LQGLYLGXDO�F\FOHV�ZHUH�FRPSDUHG�WR� WKH� UHIHUHQFH�F\FOHV��,3�DQG�*'3���DQG�
FODVVLILHG� DV� OHDGLQJ�FRLQFLGHQW�ODJJLQJ�� )URP� WKRVH� LQGLFDWRUV�ZKLFK�PRVW� FOHDUO\�
UHIOHFWHG�EXVLQHVV�F\FOH�GHYHORSPHQWV��VHYHUDO�VHWV�ZHUH�IRUPHG�DQG�WKHLU�DJJUHJDWH�
SHUIRUPDQFH�WHVWHG��,W�WXUQHG�RXW�WKDW�WKH�H[DFW�FRPSRVLWLRQ�RI�WKH�LQGLFDWRU�VHW�GLG�
QRW�PDWWHU�YHU\�PXFK�IRU�WKH�UHVXOWLQJ�DJJUHJDWH�F\FOH��7KLV�LV�VWURQJ�VXSSRUW�IRU�WKH�
WKHVLV�WKDW�WKH�EXVLQHVV�F\FOH�FDQ�EH�GHILQHG�DQG�IRXQG�DV�WKH�FRPPRQ�FRPSRQHQW�RI�
WKH� GHYHORSPHQW� RI� FRUH� PDFUR�HFRQRPLF� LQGLFDWRUV�� $FFRUGLQJ� WR� WKLV� YLHZ�� WKH�
FRPPRQ�FRPSRQHQW� VKRXOG�EH� UHODWLYHO\� LQVHQVLWLYH� WR� WKH�H[DFW�FRPSRVLWLRQ�RI�D�
EURDG�HQRXJK� VHW� RI� LQGLFDWRUV��7KH� ILQDO� LQGLFDWRU� VHOHFWLRQ� LV� VKRZQ� LQ� WKH� WDEOH�
EHORZ���

�

7DEOH������&URVV�VHFWLRQDO�LQGLFDWRU�VHW�IRU�WKH�86��ZLWK�OHDG�DQG�ODJV�UHODWLYH�WR�UHIHUHQFH�

VHULHV� �,3� F\FOH� FRPSXWHG� ERWK� ZLWK� +RGULFN�3UHVFRWW� YDULDQW� DQG� &KULVWLDQR�)LW]JHUDOG�

ILOWHU���

,QGLFDWRU�� &RUUHODWLRQ�
ZLWK�,3�F\FOH�

/HDG����
�ODJ����
�PRQWKV��

FODVVLILFDWLRQ� &RUUHODWLRQ�
ZLWK�,3�F\FOH�

/HDG����
�ODJ����
�PRQWKV��

FODVVLILFDWLRQ�

� &)�F\FOHV� � � +3�F\FOHV� �

7RWDO�UHWDLO�WUDGH�� ����� ��� OHDGLQJ� ����� ��� OHDGLQJ�

:HHNO\�+RXUV�
�0DQXI���

����� ��� OHDGLQJ� ����� ��� OHDGLQJ�

QHZ�RUGHUV�
�GXUDEOHV��

����� �� FRLQFLGHQW� ���� ��� OHDGLQJ�

([SRUWV�� ����� ��� ODJJLQJ� ����� ���� ODJJLQJ�

3HUVRQDO�LQFRPH�� ����� ��� ODJJLQJ� ����� ���� ODJJLQJ�

1<6(�&RPSRVLWH� ����� �� FRLQFLGHQW� ����� ��� OHDGLQJ�

33,�)LQLVKHG�
JRRGV��

����� ���� ODJJLQJ� ������ ���� OHDGLQJ�

&DSDFLW\�
XWLOLVDWLRQ�
�LQGXVWU\��

����� ��� OHDGLQJ� ����� ��� OHDGLQJ�

&LYLOLDQ�
HPSOR\PHQW�

����� ��� ODJJLQJ� ����� ��� ODJJLQJ�

%DQN�FUHGLW�
�ORDQV��

����� ��� ODJJLQJ� ����� ��� ODJJLQJ�

�
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$V�LQWHQGHG��WKLV�VHW�LV�D�PL[�RI�OHDGLQJ��FRLQFLGHQW��DQG�ODJJLQJ�LQGLFDWRUV��DQG�RI�
GLIIHUHQW�W\SHV�RI�HFRQRPLF�LQGLFDWRUV��8QIRUWXQDWHO\��LQ�D�IHZ�FDVHV�WKH�OHDGLQJ�RU�
ODJJLQJ�FKDUDFWHU�RI�WKH�LQGLFDWRU�GHSHQGV�RQ�WKH�PHWKRG�XVHG�WR�H[WUDFW�WKH�F\FOH��D�
SKHQRPHQRQ� ZHOO� NQRZQ� IURP� OLWHUDWXUH� >&DQRYD� �����������@�� +RZHYHU�� RQ�
DYHUDJH�WKH�GLIIHUHQFH�LQ�OHDG�ODJ�LV�RQO\�FRXSOH�RI�PRQWKV��%XW�IRU�DQ�LQGLFDWRU�ZLWK�
RQO\�D�VPDOO�OHDG�RU�ODJ��WKLV�GLIIHUHQFH�FDQ�UHVXOW�LQ�D�FKDQJH�LQ�FODVVLILFDWLRQ��7KLV�
LV�D�SKHQRPHQRQ�ZKLFK�ZLOO�UHFXU�LQ�RWKHU�UHVXOWV��7KRXJK�WKH�GLIIHUHQW�PHWKRGV�IRU�
H[WUDFWLQJ�DQG�DQDO\VLQJ�WKH�F\FOH�WHQG�WR�VKRZ�JRRG�RYHUDOO�DJUHHPHQW��LPSRUWDQW�
GLIIHUHQFHV�FDQ�RFFXU�FRQFHUQLQJ�VSHFLILF�GHWDLOV��VXFK�DV�FHUWDLQ�FRUUHODWLRQ�SDWWHUQV�
RU�WKH�GDWLQJ�RI�WXUQLQJ�SRLQWV���

7KH� VHOHFWHG� VHW� FRQWDLQV� ILQDQFLDO� LQGLFDWRUV�� EXVLQHVV� VXUYH\� LQGLFDWRUV�� ODERXU�
PDUNHW�LQGLFDWRUV�DQG�LQGLFDWRUV�RI�WKH�UHDO�HFRQRP\��$V�PHQWLRQHG�EHIRUH�WKLV�KDV�
WZR� LPSRUWDQW� FRQVHTXHQFHV�� QR� VLQJOH� DVSHFW� RI� WKH� HFRQRP\�� RU� GHYHORSPHQWV�
OLPLWHG� WR� RQH� VSHFLILF� VHFWRU� FDQ� GRPLQDWH� WKH� GHYHORSPHQW� RI� WKH� VHW�� DQG� LQ�
GLVDJJUHJDWH� IRUP� WKH� LQGLFDWRU� VHW� \LHOGV� ULFK� DQG� GLYHUVH� LQIRUPDWLRQ� RQ�
GHYHORSPHQWV�LQ�WKH�HFRQRP\��1RZ�ZH�DUULYH�DW�WKH�FHQWUDO�WKHPH�RI�WKLV�VWXG\��WKH�
GHULYDWLRQ�RI�WKH�VWDQFH�RI�WKH�EXVLQHVV�F\FOH�IURP�WKLV�LQGLFDWRU�VHW��7KLV�VHUYHV�WZR�
FRPSOHPHQWDU\�JRDOV��ILUVWO\�WR�SURYH�WKDW�WKLV�FURVV�VHFWLRQDO�DSSURDFK��XVLQJ�D�PL[�
RI�YHU\�GLIIHUHQW�OHDGLQJ��FRLQFLGHQW�DQG�ODJJLQJ�LQGLFDWRUV��FDQ�EH�XVHG�WR�WUDFN�WKH�
FXUUHQW�VWDQFH�RI�WKH��EXVLQHVV�F\FOH��%XW�WKH�DLP�LV�DOVR�WR�VXSSO\�IXUWKHU�SURRI�IRU�
LQWHUSUHWLQJ�WKH�EXVLQHVV�F\FOH�DV�WKH�FRPPRQ�F\FOLFDO�FRPSRQHQW�LQ�WKH�HFRQRP\��
7KH� FRPPRQ� F\FOH� RI� WKH�PDFUR�HFRQRPLF� LQGLFDWRUV��ZKLFK� LQ� RXU� LQWHUSUHWDWLRQ�
UHSUHVHQWV�WKH�VWDQFH�RI�WKH�EXVLQHVV�F\FOH��ZLOO�EH�H[WUDFWHG�XVLQJ�VHYHUDO�GLIIHUHQW�
GLUHFW�DQG�LQGLUHFW�PHWKRGV��DV�GHVFULEHG�LQ�WKH�PHWKRGRORJ\�VHFWLRQ��,QGLUHFW�PHDQV�
WKDW�ILUVW�WKH�F\FOHV�RI�WKH�LQGLYLGXDO�LQGLFDWRUV�ZLOO�EH�FRPSXWHG��DQG�VXEVHTXHQWO\�
WKH� VWDQFH� RI� WKH� RYHUDOO� F\FOH�ZLOO� EH� GHGXFHG� IURP� WKLV� FROOHFWLRQ� RI� LQGLYLGXDO�
F\FOHV��,Q�WKH�FDVH�RI�GLUHFW�PHWKRGV��WKH�FRPPRQ�FRPSRQHQW�LV�H[WUDFWHG�LQ�D�VLQJOH�
VWHS�IURP�WKH�ZKROH�VHW�RI�LQGLFDWRUV��7KH�RXWFRPHV�RI�WKHVH�YHU\�GLIIHUHQW�PHWKRGV�
RI�DUULYLQJ�DW�WKH�FRPPRQ�DJJUHJDWH�F\FOH�ZLOO�EH�FRPSDUHG��DQG�WKH�K\SRWKHVLV�LV�
WKDW�WKH\�ZLOO�EH�YHU\�VLPLODU��



� � ���

�

���� 5HVXOWV�86$�FRPPRQ�F\FOH�FRPSXWDWLRQ�XVLQJ�LQGLUHFW�PHWKRGV�

�

)LUVW�� WKH� UHVXOWV� RI� FRPSXWLQJ� WKH� FRPPRQ� F\FOH� XVLQJ� LQGLUHFW� PHWKRGV� ZLOO� EH�
UHSRUWHG��7KH�EDVLV�RI�WKHVH�PHWKRGV�LV�WKH�H[WUDFWLRQ�RI�WKH�LQGLYLGXDO�F\FOHV�IRU�WKH�
VHSDUDWH�LQGLFDWRUV��7KH�F\FOHV�ZHUH�H[WUDFWHG�XVLQJ�WKH�&KULVWLDQR�)LW]JHUDOG��&)��
ILOWHU� DQG� D� YDULDQW� RQ� WKH� +RGULFN�3UHVFRWW� �+3�� PHWKRG�� DV� GHVFULEHG� LQ� WKH�
PHWKRGRORJ\� VHFWLRQ�� $IWHU� WKH� LQGLYLGXDO� F\FOHV� ZHUH� H[WUDFWHG�� WKUHH� GLIIHUHQW�
PHWKRGV�ZHUH� XVHG� WR� ILQG� WKH� RYHUDOO� VWDQFH� RI� WKH� EXVLQHVV� F\FOH�� 7KHVH� DUH� DOO�
EDVHG� RQ� WKH� LGHD� WKDW� DOO� WKH� LQGLFDWRUV� QH[W� WR� LGLRV\QFUDWLF� FRPSRQHQWV� DOVR�
FRQWDLQ�WKH�EXVLQHVV�F\FOH���7KLV�PHDQV�WKDW�WKH�VWURQJHVW�FRPPRQ�FRPSRQHQW�RI�WKH�
LQGLYLGXDO� F\FOHV� LV� WKH� EXVLQHVV� F\FOH�� ZKLOH� WKH� LQGLYLGXDO� LGLRV\QFUDWLF�
FRPSRQHQWV�ZLOO�DYHUDJH�RXW���

7KHUH�LV�RI�FRXUVH�WKH�SUREOHP�WKDW�LQGLFDWRUV�ZLOO�OHDG�RU�ODJ�WKH�JHQHUDO�EXVLQHVV�
F\FOH��%XW�RQH�FDQ�XVH�WKH�VDPH�SULQFLSOH�DV�XVHG�IRU�GHDOLQJ�ZLWK�WKH�LGLRV\QFUDWLF�
QDWXUH� RI� WKH� LQGLYLGXDO� F\FOHV�� E\� FRPELQLQJ� D� DSSUR[LPDWHO\� EDODQFHG� VHW� RI�
OHDGLQJ��FRLQFLGHQW�DQG�ODJJLQJ�LQGLFDWRUV��7KH�H[SHFWDWLRQ�LV� WKHQ�WKDW�RQ�DYHUDJH�
VXFK� D� VHW� ZLOO� EH� FRLQFLGHQW� ZLWK� WKH� EXVLQHVV� F\FOH�� 7KH� VWDQGDUG� DSSURDFK� WR�
FRQVWUXFWLQJ� D� FRLQFLGHQW� LQGLFDWRU� RI� WKH� EXVLQHVV� F\FOH� LV� WR� OLPLW� WKH� VHW� WR�
LQGLFDWRUV�ZKLFK�DUH�GHHPHG�WR�EH�FRLQFLGHQW�ZLWK�WKLV�F\FOH��:H�ZLOO�VKRZ�WKDW�WKLV�
LV� QRW� QHFHVVDU\�� EXW� WKDW� D� PRUH� RU� OHVV� EDODQFHG�� EURDG� VHW� RI� PDFUR�HFRQRPLF�
LQGLFDWRUV�ZLOO�DOVR�\LHOG�D�FRLQFLGHQW�LQGLFDWRU�RI�WKH�EXVLQHVV�F\FOH��$�EURDG�VHW�RI�
LQGLFDWRUV�\LHOGV�PRUH�LQIRUPDWLRQ�DQG�UHGXFHV�WKH�ULVN�RI�PLVOHDGLQJ�UHVXOWV��7R�WHVW�
WKLV� FRQFHSW�� DGGLWLRQDO� DJJUHJDWH� EXVLQHVV� F\FOH� LQGLFDWRUV� ZHUH� FRQVWUXFWHG� IRU�
ZKLFK�WKH�FRPSRQHQW�LQGLFDWRUV�ZHUH�VKLIWHG�LQ�WLPH�DFFRUGLQJ�WR�WKHLU�PHDVXUHG�ODJ�
RU� OHDG� RI� WKH� EXVLQHVV� F\FOH� �DV� DSSUR[LPDWHG� E\� WKH� F\FOH� RI� WKH�PDQXIDFWXULQJ�
LQGXVWU\���7KLV�H[HUFLVH�ZDV�SHUIRUPHG�ERWK�IRU�WKH�&)�ILOWHU�F\FOHV�DQG�WKH�+3�ILOWHU�
F\FOHV�� DQG� IRU� WKH� GLUHFW� 6WRFN� DQG�:DWVRQ� �6:�� DQG� 8QREVHUYHG� &RPSRQHQWV�
�8&�� FRPPRQ� F\FOHV�� ,I� WKH� DVVXPSWLRQ� DERYH� LV� FRUUHFW�� WKHUH� VKRXOG� EH� OLWWOH�
GLIIHUHQFH� EHWZHHQ� WKH� UHVXOWLQJ� EXVLQHVV� F\FOHV� RI� WKH� QRQ�VKLIWHG� DQG� VKLIWHG�
LQGLFDWRU� VHWV�� 1RWH� WKDW� LW� LV� RI� FRXUVH� LPSRVVLEOH� WR� FRQVWUXFW� D� WLPH�VKLIWHG�
DJJUHJDWH�LQGLFDWRU�LQ�UHDO�WLPH�DV�WKH�UHOHYDQW�UHDOLVDWLRQV�RI�ODJJLQJ�LQGLFDWRUV�ZLOO�
QRW�\HW�EH�DYDLODEOH��

$�REYLRXV�EDVLF�DSSURDFK�IRU� ILOWHULQJ�RXW� WKH�EXVLQHVV�F\FOH� LV� WR�VLPSO\� WDNH� WKH�
DYHUDJH�RI�WKH�LQGLYLGXDO�F\FOHV��7KH�LGLRV\QFUDWLF�FRPSRQHQWV�RI�WKH�VHULHV�VKRXOG�
DYHUDJH�RXW��OHDYLQJ�RQO\�WKH�FRPPRQ�FRPSRQHQW��WKH�EXVLQHVV�F\FOH��$�VRPHZKDW�
PRUH� DGYDQFHG� DSSURDFK� LV� WR� XVH� D� IRUP� RI� IDFWRU� DQDO\VLV�� :H� XVHG� SULQFLSDO�
FRPSRQHQWV� DQDO\VLV�� ZKLFK� H[WUDFWV� IURP� WKH� VHULHV� RUWKRJRQDO� FRPPRQ�
FRPSRQHQWV�E\�PD[LPL]LQJ� WKH� IUDFWLRQ�RI� WKH� VHULHV¶�YDULDQFH�H[SODLQHG�E\� WKHVH�
FRPSRQHQWV��7KLV�PHWKRG�LV�WKXV�VSHFLILFDOO\�FRQVWUXFWHG�WR�ILQG�ZKDW�WKH�LQGLYLGXDO�
F\FOHV�KDYH�LQ�FRPPRQ��7KH�ILUVW�SULQFLSDO�FRPSRQHQW�LV�WKH�VWURQJHVW��ZKLFK�PHDQV�
WKDW� LW� UHSUHVHQWV�PRVW�RI� WKH�FRPPRQ�YDULDQFH�RI� WKH�VHULHV��:KHQ�DSSOLHG� WR� WKH�
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F\FOHV�H[WUDFWHG� IURP�RXU� LQGLFDWRUV�� LW� VKRXOG�\LHOG� WKH�EXVLQHVV�F\FOH�DV� WKH� ILUVW�
SULQFLSDO� FRPSRQHQW�� DV� WKLV� VKRXOG� EH� WKH� VWURQJHVW� FRPPRQ� FRPSRQHQW�� 7KH�
UHVXOWV�RI�WKH�IDFWRU�DQDO\VLV�RI�WKH�&)�F\FOHV�FDQ�EH�IRXQG�LQ�WDEOH������WKRVH�RI�WKH�
+3�F\FOHV�LQ�WDEOH������

�

7DEOH� �����5HVXOWV� SULQFLSDO� FRPSRQHQWV� DQDO\VLV� FURVV� VHFWLRQDO� LQGLFDWRU� VHW� IRU� WKH�86��

LQGLYLGXDO�F\FOHV�FRPSXWHG�XVLQJ�&KULVWLDQR�)LW]JHUDOG�ILOWHU��$QDO\VLV�ERWK�SHUIRUPHG�XVLQJ�

RULJLQDO�GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK��LQGLYLGXDO�LQGLFDWRUV�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�

IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV��

3ULQFLSDO�FRPSRQHQW�
H[WUDFWLRQ�&)�F\FOHV�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

/HDG�ODJ�
�PRQWKV��
�� �
VKLIWHG�
EDFN�LQ�
WLPH���� �
VKLIWHG�
IRUZDUG�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

0DQXIDFWXULQJ�
3URGXFWLRQ�

������ ������ �� ������ ������

7RWDO�UHWDLO�WUDGH�� ������ ������ ��� ������ ������

:HHNO\�+RXUV��0DQXI��� ����� ������ ��� ������ ������

QHZ�RUGHUV��GXUDEOHV�� ������ ������ �� ������ ������

([SRUWV�� ������ ������ ��� ������ ������

3HUVRQDO�LQFRPH�� ������ ������ ��� ������ ����

1<6(�&RPSRVLWH� ������ ������ �� ������ ������

33,�)LQLVKHG�JRRGV�� ������ ������ ���� ������ ������

&DSDFLW\� XWLOLVDWLRQ�

�LQGXVWU\��

������ ����� ��� ������ ������

&LYLOLDQ�HPSOR\PHQW� ������ ������ ��� ������ ������

%DQN�FUHGLW��ORDQV�� ������ ������ ��� ����� ������

�

7KH�ILUVW�WZR�FROXPQV�JLYH�UHVSHFWLYHO\�WKH�H[WUDFWLRQ�RI�WKH�GLIIHUHQW�LQGLFDWRUV�DQG�
WKH� ORDGLQJ� RQ� WKH� ILUVW� SULQFLSDO� FRPSRQHQW��7KH� H[WUDFWLRQ� LV� D�PHDVXUH� RI� KRZ�
ZHOO� WKH� YDULDQFH� RI� D� VSHFLILF� LQGLFDWRU� LV� FDSWXUHG� E\� WKH� FRPSXWHG� SULQFLSDO�
FRPSRQHQWV��7KH�PHDVXUH�RI�H[WUDFWLRQ�LV�JHQHUDOO\�TXLWH�KLJK�����������ERWK�IRU�WKH�
+3�� DQG� &)�F\FOHV�� 7KLV� LQGLFDWHV� WKDW� D� ODUJH� IUDFWLRQ� RI� WKH� YDULDWLRQ� RI� WKH�
LQGLYLGXDO�F\FOHV�LV�GXH�WR�FRPPRQ�FRPSRQHQWV��7KH�IDFWRUORDGLQJV�LQ�WKH�WKLUG�DQG�
ILIWK�FROXPQV�LQGLFDWH�KRZ�VWURQJ�WKH�F\FOH�RI�DQ�LQGLFDWRU�LV�FRQQHFWHG�WR�WKH�ILUVW�
SULQFLSDO�FRPSRQHQW��7KHVH�WHQG�WR�EH�TXLWH�KLJK�IRU�PRVW�LQGLFDWRUV��HVSHFLDOO\�IRU�
WKH� &)�F\FOHV�� ZKLFK� LV� QRW� VXUSULVLQJ� DV� WKH� &KULVWLDQR�)LW]JHUDOG� ILOWHU� LV� RI�
VXSHULRU�FRQVWUXFWLRQ��$OVR��WKH�ILUVW�SULQFLSDO�FRPSRQHQW�H[SODLQV�DERXW�KDOI�RI�WKH�
WRWDO�F\FOLFDO�YDULDQFH��7KHVH�UHVXOWV�LQGLFDWH�WKDW��WKH�ILUVW�SULQFLSDO�FRPSRQHQW�FDQ�
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EH� FRQVLGHUHG� WR� UHSUHVHQW� WKH� EXVLQHVV� F\FOH�� DV� LW� KDV� D� VWURQJ� FRQQHFWLRQ� WR� DOO�
LQGLFDWRUV�DQG�LV�UHVSRQVLEOH�IRU�WKH�ODUJHU�SDUW�RI�WKH�F\FOLFDO�YDULDELOLW\���

�

7DEOH� �����5HVXOWV� SULQFLSDO� FRPSRQHQWV� DQDO\VLV� FURVV� VHFWLRQDO� LQGLFDWRU� VHW� IRU� WKH�86��

LQGLYLGXDO�F\FOHV�FRPSXWHG�XVLQJ�+RGULFN�3UHVFRWW�YDULDQW��$QDO\VLV�ERWK�SHUIRUPHG�XVLQJ�

RULJLQDO�GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK��LQGLYLGXDO�LQGLFDWRUV�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�

IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV��

3ULQFLSDO�FRPSRQHQW�
H[WUDFWLRQ�+3�F\FOHV�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

/HDG�ODJ�
�PRQWKV��
�� �
VKLIWHG�
EDFN�LQ�
WLPH���� �
VKLIWHG�
IRUZDUG�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

0DQXIDFWXULQJ�

3URGXFWLRQ� ������ ������ �� ������ ������

7RWDO�UHWDLO�WUDGH�� ������ ������ ��� ������ ������

:HHNO\�+RXUV��0DQXI��� ������ ������ ��� ������ ������

QHZ�RUGHUV��GXUDEOHV�� ������ ������ ��� ������ ������

([SRUWV�� ������ ������ ���� ����� �������

3HUVRQDO�LQFRPH�� ���� ������ ���� ����� �������

1<6(�&RPSRVLWH� ������ ������ ��� ������ ������

33,�)LQLVKHG�JRRGV�� ������ ������� ���� ������ �������

&DSDFLW\� XWLOLVDWLRQ�
�LQGXVWU\�� ������ ������ ��� ������ �����

&LYLOLDQ�HPSOR\PHQW� ������ ������ ��� ������ ������

%DQN�FUHGLW��ORDQV�� ������ ������ ��� ������ ������

�

,Q�JUDSKV�����DQG������WKH�UHVXOWLQJ�DJJUHJDWH�F\FOHV�IURP�UHVSHFWLYHO\�WKH�&)�ILOWHU�
DQG�WKH�+3�PHWKRG�DUH�VKRZQ��2Q�WKH�ZKROH��WKHVH�GR�D�JRRG�MRE�LQ�UHSUHVHQWLQJ�WKH�
EXVLQHVV�F\FOH��$OO�PDMRU�WXUQLQJ�SRLQWV�DUH�LGHQWLILHG��WKH�F\FOLFDO�SHDNV�RFFXUULQJ��
DV�WKH\�VKRXOG��DOWKRXJK�VRPHWLPH�EHIRUH�WKH�RQVHW�RI�UHFHVVLRQ�DV�LGHQWLILHG�E\�WKH�
1%(5� �VKDGHG� DUHDV��� $OVR�� FRUUHODWLRQ� ZLWK� WKH� UHOHYDQW� *'3�F\FOH� WHQGV� WR� EH�
KLJK�����������DQG�FRLQFLGHQW��VHH�WDEOH�������7KHUH�LV� OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�
DJJUHJDWH� F\FOHV� DV� FRPSXWHG� E\� WDNLQJ� D� VLPSOH� XQZHLJKWHG� DYHUDJH� DQG� YLD�
SULQFLSDO�FRPSRQHQWV�DQDO\VLV��7DEOH������VKRZV� WKDW� WKH�FRUUHODWLRQV�EHWZHHQ�WKH�
DJJUHJDWH�+3��DQG�&)�F\FOHV�LV�KLJK�DV�ZHOO��DURXQG������DQG�EURDGO\�FRLQFLGHQW��6R�
WKHVH� WZR� PHWKRGV� RI� ILQGLQJ� WKH� DJJUHJDWH� EXVLQHVV� F\FOH� \LHOG� D� FRPSDUDEOH�
EXVLQHVV� F\FOH� FKURQRORJ\�� 7KLV� LV� FRQIRUPHG� E\� WKH� GDWLQJ� RI� WKH�PDMRU� WXUQLQJ�
SRLQWV��ZKLFK�IRU�ERWK�PHWKRGV�WHQG�WR�EH�ZLWKLQ�D�IHZ�PRQWKV�RI�HDFK�RWKHU��WDEOH�
������ 7KHUH� DUH� RI� FRXUVH� D� IHZ� GLVSDULWLHV�� ,Q� WZR� FDVHV�� WKH� GDWLQJ� RI� D� PDMRU�
WXUQLQJ�SRLQW�GLIIHUV�PRUH�WKDQ�VL[�PRQWKV�EHWZHHQ�+3�DQG�&)��DQG�ERWK�PHWKRGV�
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LGHQWLI\�D�WURXJK�LQ�������ZKLOVW�DFFRUGLQJ�WR�WKH�1%(5�GDWLQJ�WKDW�UHFHVVLRQ�HQGHG�
LQ�������%RWK� WKH�+3�PHWKRG�DQG� WKH�&)�ILOWHUV�\LHOG�PLQRU� F\FOHV�ZKLFK�DUH�QRW�
SUHVHQW� LQ� WKH� JHQHUDO� EXVLQHVV� F\FOH� FKURQRORJ\�� %XW� DV� VWDWHG�� WKHVH� DUH� PLQRU�
F\FOHV���

�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�86�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�VHW��

,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU� �&)��� FRPSRVLWH�

F\FOH� FRPSXWHG� XVLQJ� ERWK� VLPSOH� DYHUDJH� DQG� SULQFLSDO� FRPSRQHQW� DQDO\VLV�� &RPSDUHG�

ZLWK�UHIHUHQFH�F\FOH�EDVHG�RQ�86�*'3��6KDGHG�DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�86�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�VHW��

,QGLYLGXDO�GHYLDWLRQ�F\FOHV�FRPSXWHG�XVLQJ�+RGULFN�3UHVFRWW�YDULDQW��+3���FRPSRVLWH�F\FOH�

FRPSXWHG� XVLQJ� ERWK� VLPSOH� DYHUDJH� DQG� SULQFLSDO� FRPSRQHQW� DQDO\VLV�� &RPSDUHG� ZLWK�

UHIHUHQFH�F\FOH�EDVHG�RQ�86�*'3��6KDGHG�DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

��

��

��

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

86�*'3�F\FOH�KS $YHUDJH�F\FOH�KS 3ULQFLSDO�FRPSRQHQWV�F\FOH�KS
�

��

��

��

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

&\FOH�86�*'3�FI $YHUDJH�F\FOH�FI 3ULQFLSDO�FRPSRQHQWV�F\FOH�FI
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$QDO\VLQJ� WKH� UHVXOWV� RI� WKH� FRPSXWDWLRQV� EDVHG� RQ� WKH� WLPH�VKLIWHG� FRPSRQHQW�
LQGLFDWRUV� LV� VRPHZKDW� FRPSOH[�� )RU� WKH� +3�F\FOHV�� WKH� UHVXOWV� DUH� VOLJKWO\�
FRQIXVLQJ�� $OO� IDFWRU� ORDGLQJV� FKDQJH�� EXW� PRVW� DFWXDOO\� GHFUHDVH�� 2Q� WKH� RWKHU�
KDQG�� WKH� SHUFHQWDJH� RI� YDULDQFH� H[SODLQHG� E\� WKH� ILUVW� SULQFLSDO� FRPSRQHQW� GRHV�
LQFUHDVH�PDUJLQDOO\��)RU�WKH�&)�F\FOHV�WKH�UHVXOW�LV�PXFK�PRUH�FOHDU��PRVW�ORDGLQJV�
LQFUHDVH� VRPHZKDW�� DV� GRHV� WKH� SHUFHQWDJH� RI� YDULDWLRQ� H[SODLQHG� E\� WKH� ILUVW�
SULQFLSDO� FRPSRQHQW�� 7KLV� PHDQV� WKDW� WKLV� VHW� KDV� D� VWURQJHU� FRPPRQ� F\FOH��
LQGLFDWLQJ�WKDW�LW�EHWWHU�UHSUHVHQWV�WKH�EXVLQHVV�F\FOH��7KH�DJJUHJDWH�UHVXOWV�UHSRUWHG�
ODWHU�ZLOO�FRQILUP�WKLV��EXW�DOVR�VKRZ�WKDW�WKH�LPSURYHPHQW�LV�UHODWLYHO\�VPDOO���

�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�86�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�VHW��

,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU� �&)��� FRPSRVLWH�

F\FOH�FRPSXWHG�XVLQJ�SULQFLSDO�FRPSRQHQW�DQDO\VLV��$QDO\VLV�ERWK�SHUIRUPHG�XVLQJ�RULJLQDO�

GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK��LQGLYLGXDO�LQGLFDWRUV�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�IRU�WKHLU�

UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV��6KDGHG�DUHDV�UHSUHVHQW�

1%(5�UHFHVVLRQ�SHULRGV��

��

��

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

3ULQFLSDO�FRPSRQHQWV�F\FOH�FI 3ULQFLSDO�FRPSRQHQWV�F\FOH�VKLIWHG�FI
�

�

&RUUHODWLRQV� DQG� OHDGV� DQG� ODJV� ZLWK� WKH� UHIHUHQFH� VHULHV� GLIIHU� OLWWOH� EHWZHHQ� WKH�
RULJLQDO�DQG�WLPH�VKLIWHG�DJJUHJDWHV��7KH�GDWLQJ�RI�WKH�PDMRU�WXUQLQJ�SRLQWV�GRHV�QRW�
GLIIHU�PXFK�EHWZHHQ�WKH�RULJLQDO�DQG�WLPH�VKLIWHG�LQGLFDWRU�VHWV��VHH�WDEOH������7KH�
WLPH�VKLIWHG�DJJUHJDWH� LQGLFDWRU�RI� WKH�+3�F\FOHV� DFWXDOO\�SHUIRUPV�ZRUVH� WKDW� WKH�
RULJLQDO�RQH��SHUKDSV� LQGLFDWLQJ� WKDW� WKH� WLPH�VKLIWV�HPSOR\HG�ZHUH�QRW� WKH�FRUUHFW�
RQHV��2YHUDOO�� WKH�FRQFOXVLRQ�KHUH�LV�WKDW�VKLIWLQJ�WKH�FRPSRQHQW�LQGLFDWRUV�LQ�WLPH�
WR� PDNH� WKHP� DOO� FRLQFLGHQW� ZLWK� WKH� EXVLQHVV� F\FOH� GRHV� QRW� UHVXOW� LQ� D� PRUH�
SODXVLEOH� RU� HYHQ� PXFK� GLIIHUHQW� DJJUHJDWH� EXVLQHVV� F\FOH� LQGLFDWRU�� 7KLV� LV�
LPSRUWDQW�DV�LW�VKRZV�LV�WKDW�ZKHQ�XVLQJ�D�EURDG��GLYHUVH�VHW�RI�UHOHYDQW�FRPSRQHQW�
LQGLFDWRUV��LW�LV�SRVVLEOH�WR�GLUHFWO\�REWDLQ�D�UHOLDEOH�FRLQFLGHQW�UHSUHVHQWDWLRQ�RI�WKH�
EXVLQHVV�F\FOH�� ,W� LV�QRW�QHFHVVDU\�WR�VHOHFW�RQO\�FRLQFLGHQW�LQGLFDWRUV�RU� WR�FRUUHFW�
IRU�OHDGV�DQG�ODJV��
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�

7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�DQG�WURXJKV��IRU�WKH�86$�DFFRUGLQJ�

WR� FRPSRVLWH� LQGLFDWRUV� FRPSXWHG� E\� SULQFLSDO� FRPSRQHQW� DQDO\VLV� RI� LQGLYLGXDO� F\FOHV�

FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU� DQG� +3�PHWKRG�� 7LPH� VKLIWHG� PHDQV� WKDW�

LQGLYLGXDO�LQGLFDWRUV�ZHUH�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV�

FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV���

%ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH��LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�

*'3	,3�WXUQLQJ�SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

7KH�WKLUG�DQG�ILQDO�LQGLUHFW�DSSURDFK�RI�EXVLQHVV�F\FOH�DQDO\VLV�WHVWHG�KHUH�LV�D�W\SH�
RI�GLIIXVLRQ� LQGH[��*HQHUDOO\� VSHDNLQJ�� D�GLIIXVLRQ� LQGH[�FRXQWV�KRZ�PDQ\�RI� WKH�
FRPSRQHQW� LQGLFDWRUV� H[KLELW� D� FHUWDLQ� EHKDYLRXU�� IRU� H[DPSOH� LV� LQFUHDVLQJ� RU�
GHFUHDVLQJ�� +HUH�� LW� LV� DSSOLHG� WR� RXU� FODVVLILFDWLRQ� RI� WKH� EXVLQHVV� F\FOH� LQ� IRXU�
GLVWLQFW�SKDVHV��

� y�%HORZ�WUHQG�DQG�GHFUHDVLQJ�

� y�%HORZ�WUHQG�DQG�LQFUHDVLQJ�

� y�$ERYH�WUHQG�DQG�LQFUHDVLQJ�

� y�$ERYH�WUHQG�DQG�GHFUHDVLQJ�

7KLV� LV� D� ORJLFDO� DQG� FOHDU� ZD\� WR� JLYH� D� JHQHUDO� FKDUDFWHUL]DWLRQ� RI� HFRQRPLF�
GHYHORSPHQWV�� ,WV� VLPSOH� QDWXUH� DOVR�PHDQV� WKDW� WKLV� FODVVLILFDWLRQ� LV� TXLWH� UREXVW��
PLVFODVVLILFDWLRQV� DUH� UDUH�� 2EYLRXVO\�� WKLV� LV� D� ORQJ� ZD\� IURP� WKH� RXWSXW�JDS�
LQWHUSUHWDWLRQ�RI� WKH�EXVLQHVV�F\FOH��$V� VWDWHG�EHIRUH�� WKH�DLP�KHUH� LV� WR� WUDFN� DQG�
DQDO\VH�WKH�FXUUHQW�VWDQFH�RI�WKH�EXVLQHVV�F\FOH��ZKLFK�PHDQV�WKDW�WKH�DEVROXWH�OHYHO�
RI�WKH�F\FOH�LV�OHVV�LPSRUWDQW�WKDQ�WKH�JHQHUDO�SKDVH�RI�WKH�F\FOH��

�

� UHIHUHQFH� +3�PHWKRG�

3ULQFLSDO�

FRPSRQHQW�

+3�PHWKRG�

3ULQFLSDO�

FRPSRQHQW�

7LPH�VKLIWHG�

&)�ILOWHU��

3ULQFLSDO�

FRPSRQHQW�

&)�ILOWHU��

3ULQFLSDO�

FRPSRQHQW�

7LPH�VKLIWHG��

7URXJK� ����� �������� ������� ������� �������

3HDN� ����� ������� ������� ������� �������

7URXJK� ����� ������� ������� �������� �������

3HDN� ����� �������� �������� ������� �������

7URXJK� �������� �������� ������� �������� ��������

3HDN� ����� �������� ������� �������� �������

7URXJK� ����� ������� ������� ������� �������

3HDN� �������� ������� ������� ������� �������

7URXJK� ����� ������� �������� ������� ��������
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�

� )LJXUH� ����� 'LIIHUHQW� SKDVHV� RI� WKH� EXVLQHVV� F\FOH� DFFRUGLQJ� WR� 6WDWLVWLFV�

� 1HWKHUODQGV�EXVLQHVV�F\FOH�WUDFHU�PHWKRG��

�

�

�

�

�

�

�

�

�

�

�

�

7KLV� FODVVLILFDWLRQ� RI� WKH� RYHUDOO� F\FOH� FDQ� DOVR� EH� DSSOLHG� WR� WKH� F\FOHV� RI� WKH�
LQGLYLGXDO� LQGLFDWRUV�� %\� FRXQWLQJ� KRZ� PDQ\� LQGLFDWRUV� DUH� LQ� HDFK� SKDVH�� D�
GLIIXVLRQ�W\SH�LQGLFDWRU�FDQ�EH�FRQVWUXFWHG��7KH�RYHUDOO�EXVLQHVV�F\FOH�LV�GHHPHG�WR�
EH�LQ�WKH�SKDVH�LQ�ZKLFK�WKH�PDMRULW\�RI�WKH�LQGLFDWRUV�FDQ�EH�IRXQG���

7KH�VRPHZKDW�FRPSOLFDWHG�GLDJUDP�EHORZ�������JLYHV�WKH�UHVXOWV�RI�WKLV�DSSURDFK�RI�
EXVLQHVV�F\FOH�DQDO\VLV��,W�GHSLFWV�WKH�SKDVH�FKURQRORJ\�RI�WKH�EXVLQHVV�F\FOH�IRU�WKH�
&)�ILOWHUHG�LQGLFDWRU�VHW��$W�HDFK�SRLQW�LQ�WLPH��WKH�V\PERO�LQGLFDWHV�LQ�ZKLFK�RI�WKH�
IRXU� SKDVHV� WKH� EXVLQHVV� F\FOH� LV� DFFRUGLQJ� WR� WKH� PDMRULW\� RI� WKH� LQGLFDWRUV�� $�
FKDQJH� IURP� �� �DERYH� WUHQG� DQG� LQFUHDVLQJ�� WR� �� �DERYH� WUHQG� DQG� GHFUHDVLQJ��
FRQVWLWXWHV� D� F\FOLFDO� SHDN��ZKLOH� D� F\FOLFDO� WURXJK� LV� LGHQWLILHG� E\� D� FKDQJH� IURP�
SKDVH����EHORZ�WUHQG�DQG�GHFUHDVLQJ��WR����EHORZ�WUHQG�DQG�LQFUHDVLQJ����

�

�

�

�

�

�

�

�

�
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�

*UDSK� �����86� EXVLQHVV� F\FOH� FKURQRORJ\� DFFRUGLQJ� WR� GLIIXVLRQ�PHWKRG�� EDVHG� RQ� FURVV�

VHFWLRQDO� GDWD� VHW�� ,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU�

�&)��� /HYHOV� UHSUHVHQW� GLIIHUHQW� EXVLQHVV� F\FOH� SKDVHV� � EHORZ� WUHQG� DQG� LQFUHDVLQJ��

� EHORZ� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG�

LQFUHDVLQJ��3KDVH�RI�PDMRULW\�RI� LQGLYLGXDO� LQGLFDWRUV�GHWHUPLQHV�DJJUHJDWH�SKDVH��6KDGHG�

DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

�

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

*HQHUDO�3KDVH�FI �

FXUYHG�DUURZV�LQGLFDWH�WXUQLQJ�SRLQWV��

�

7KH�UHVXOWV�DUH�FRPSDUDEOH�ZLWK�WKRVH�RI�WKH�DJJUHJDWH�EXVLQHVV�F\FOH�LQGLFDWRUV��DOO�
PDMRU� WXUQLQJ� SRLQWV�UHFHVVLRQV� DUH� LGHQWLILHG�� ZLWK� VRPH� TXDOLILFDWLRQV�� $V�
H[SHFWHG�� F\FOLFDO� SHDNV� RFFXU� VRPHWLPH� EHIRUH� WKH� RQVHW� RI� UHFHVVLRQ�� F\FOLFDO�
WURXJKV� VRPHWLPH� DIWHU� WKH� FODVVLFDO� UHFHVVLRQ� KDV� HQGHG�� &RQVSLFXRXV� LV� WKDW� WKH�
UHFHVVLRQ� SKDVHV� ���� VHHPV� WR� ODVW� UHODWLYHO\� ORQJ� LQ� WKLV� DQDO\VLV�� $OVR�� VHYHUDO�
DGGLWLRQDO��PRVWO\�PLQRU��F\FOHV�DUH�LGHQWLILHG��DQG�VRPHWLPHV�WKH�LQGLFDWRUV�IOLFNHU�
EHWZHHQ� SKDVHV�� 7KLV� LV� XQIRUWXQDWH�� EHFDXVH� IRU� WKH� 1HWKHUODQGV�� WKLV� DQDO\VLV�
PHWKRG� \LHOGHG� PRUH� VWDEOH� RXWFRPHV� WKDQ� WUDGLWLRQDO� DJJUHJDWH� LQGLFDWRUV��
LGHQWLI\LQJ�DOPRVW�H[FOXVLYHO\�WKH�PDMRU�F\FOHV��7KLV�FRXOG�EH�DQ�LQGLFDWLRQ�WKDW�WKH�
VHOHFWHG� LQGLFDWRU� VHW� LV� QRW� RSWLPDO� IRU� WKH� 86�� 7KH� UHVXOWV� IRU� WKH� +3�PHWKRG�
LQGLFDWRU�VHW�ZHUH�ODUJHO\�VLPLODU��WKRXJK�VRPHZKDW�PRUH�YRODWLOH��VHH�JUDSK������

�

�

�

�

�

�



� � ���

�

*UDSK� �����86� EXVLQHVV� F\FOH� FKURQRORJ\� DFFRUGLQJ� WR� GLIIXVLRQ�PHWKRG�� EDVHG� RQ� FURVV�

VHFWLRQDO� GDWD� VHW�� ,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ� +RGULFN�3UHVFRWW� YDULDWQW�

�+3��� /HYHOV� UHSUHVHQW� GLIIHUHQW� EXVLQHVV� F\FOH� SKDVHV� � EHORZ� WUHQG� DQG� LQFUHDVLQJ��

� EHORZ� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG�

LQFUHDVLQJ��3KDVH�RI�PDMRULW\�RI� LQGLYLGXDO� LQGLFDWRUV�GHWHUPLQHV�DJJUHJDWH�SKDVH��6KDGHG�

DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

�

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

*HQHUDO�3KDVH�KS �

FXUYHG�DUURZV�LQGLFDWH�WXUQLQJ�SRLQWV��

�

$�IXUWKHU�SRVLWLYH� UHVXOW� LV� WKDW� WKH�GDWLQJ�RI� WKH�PDMRU� WXUQLQJ�SRLQWV� LQ� WKH�F\FOH�
GRHV�QRW�GLIIHU�PXFK�KHUH�EHWZHHQ�WKH�&)��DQG�+3�VHWV��DQG�IURP�WKH�GDWLQJ�E\�WKH�
VWDQGDUG� DJJUHJDWH� LQGLFDWRUV�� VHH� WDEOH� ����� 7KLV� LV� DQRWKHU� FRQILUPDWLRQ� WKDW�
GLIIHUHQW�PHWKRGV�RI�LGHQWLI\LQJ�WKH�EXVLQHVV�F\FOH�IURP�D�FURVV�VHFWLRQDO�LQGLFDWRU�
VHW� \LHOG� FRQVLVWHQW� DQG� FUHGLEOH� UHVXOWV�� 7KH� VLPLODULWLHV� LQ� EXVLQHVV� F\FOH�
FKURQRORJ\� UHVXOWLQJ� IURP� WKH� GLIIHUHQW� LQGLUHFW�PHWKRGV� RI� ILQGLQJ� WKH� DJJUHJDWH�
EXVLQHVV�F\FOH�WHVWHG�KHUH��OHQG�FUHGLELOLW\�WR�WKH�WKHVLV�WKDW�LW�LV�DFWXDOO\�WKH�EXVLQHVV�
F\FOH�ZKLFK�UHVXOWV�IURP�WKH�LQGLFDWRU�VHW��

�

�

�

�

�

�

�
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7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�DQG�WURXJKV�� �

� �IRU�WKH�86$�DFFRUGLQJ�WR�GLIIXVLRQ�LQGH[�PHWKRG��,QGLYLGXDO�F\FOHV� �

� �FRPSXWHG�XVLQJ�&KULVWLDQR�)LW]JHUDOG�ILOWHU�DQG�+3�PHWKRG���

� UHIHUHQFH� +3�PHWKRG�

GLIIXVLRQ�

LQGH[�

&)�ILOWHU�

GLIIXVLRQ�

LQGH[�

7URXJK� ����� �����0�� �����0��

3HDN� ����� ������0�� �����0��

7URXJK� ����� �����0�� �����0��

3HDN� ����� �����0�� �����0��

7URXJK� �������� �����0�� �����0��

3HDN� ����� �����0�� �����0��

7URXJK� ����� �����0�� �����0��

3HDN� �������� �����0�� �����0��

7URXJK� ����� �����0�� �����0��

%ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH�� �

LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�*'3	,3�WXUQLQJ� � � �

SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

�

���� 5HVXOWV�86$�FRPPRQ�F\FOH�FRPSXWDWLRQ�XVLQJ�GLUHFW�PHWKRGV�

�

1RZ�ZH� WXUQ� WR� WKH�RXWFRPHV�RI�ZKDW�ZH�KDYH�WHUPHG�GLUHFW�PHWKRGV�RI�EXVLQHVV�
F\FOH�H[WUDFWLRQV��)RU�WKH�6WRFN�:DWVRQ�PHWKRG��6:��DQG�8QREVHUYHG�&RPSRQHQWV�
DSSURDFK��8&��XVHG�KHUH�GR�QRW�ILUVW�H[WUDFW�LQGLYLGXDO�F\FOHV��EXW�LPPHGLDWHO\�\LHOG�
WKH�FRPPRQ�F\FOLFDO�FRPSRQHQW��WKH�EXVLQHVV�F\FOH��*UDSK�����VKRZV�WKH�RXWFRPHV���
WRJHWKHU�ZLWK�WKH�UHFHVVLRQ�SHULRGV�DV�LGHQWLILHG�E\�WKH�1%(5��

7KH�GLUHFW�PHWKRGV�RI�H[WUDFWLQJ�WKH�EXVLQHVV�F\FOH�IURP�WKH�LQGLFDWRU�VHWV��WKH�6:�
PHWKRG�DQG�8&�PHWKRG�KDYH�EHHQ�GLVFXVVHG�LQ�WKH�PHWKRGRORJLFDO�VHFWLRQ��+HUH��LW�
VXIILFHV� WR� VD\� WKDW� WKHVH� PHWKRGV� GR� QRW� UHTXLUH� WKH� F\FOHV� RI� WKH� LQGLYLGXDO�
LQGLFDWRUV� WR� EH� FRPSXWHG� VHSDUDWHO\�� ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� WKH� F\FOH� RI� WKH�
6:�PHWKRG� LV� FRPSXWHG� IURP� WKH� JURZWK� UDWHV� RI� WKH� LQGLFDWRUV�� UHVXOWLQJ� LQ� D�
JURZWK�UDWH�F\FOH��7KLV�LV�D�VRPHZKDW�GLIIHUHQW�FRQFHSW�RI� WKH�EXVLQHVV�F\FOH� WKDQ�
GHYLDWLRQ�JURZWK�F\FOHV��EXW�WKH�PRVW�UHOHYDQW�FRQVHTXHQFH�KHUH�LV�WKDW�JURZWK�UDWH�
F\FOHV�ZLOO� OHDG�JURZWK� F\FOHV��7KH\� VKRXOG� LGHQWLI\� WKH� VDPH�SHDNV�DQG� WURXJKV��
RQO\�VRPHZKDW�HDUOLHU��

�

�
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*UDSK������&RPPRQ� F\FOHV� UHSUHVHQWLQJ�86�EXVLQHVV� F\FOH� EDVHG� RQ� FURVV�VHFWLRQDO� GDWD�

VHW�� FRPSXWHG� YLD� GLUHFW� PHWKRGV�� 6WRFN� DQG� :DWVRQ� PHWKRG� �6:�� DQG� 8QREVHUYHG�

FRPSRQHQWV�PRGHO��8&���6KDGHG�DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

��

��

��

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

8&�F\FOH 6:�PRGHO �

�

7KH� UHVXOWV� IURP� WKH�6:�PHWKRG� DV� IRXQG�KHUH� DUH� VRPHZKDW� YRODWLOH��1R� HIIRUWV�
ZHUH� PDGH� WR� SURGXFH� PRUH� VPRRWK� UHVXOWV�� DV� WKH� DLP� KHUH� LV� WR� WHVW� ZKHWKHU�
GLIIHUHQW�PHWKRGV�\LHOG�D�URXJKO\�HTXLYDOHQW�EXVLQHVV�F\FOH��)RU�WKLV��LW�LV�HQRXJK�WR�
EH�DEOH�WR�FRPSXWH�FRUUHODWLRQV�DQG�LGHQWLI\�WKH�PDMRU�WXUQLQJ�SRLQWV��$OVR��WKH�6:�
PHWKRG�LV�EDVHG�RQ�H[WUDFWLQJ�WKH�FRPPRQ�FRPSRQHQW�IURP�WKH�JURZWK�UDWHV��ZKLFK�
DUH�LQKHUHQWO\�PRUH�YRODWLOH�WKDQ�OHYHOV��&\FOHV�EDVHG�RQ�JURZWK�UDWHV�ZLOO�DOVR�OHDG�
WKH�GHYLDWLRQ�F\FOHV�ZKLFK�UHVXOW�IURP�WKH�RWKHU�PHWKRGV�GLVFXVVHG�LQ�WKLV�SDSHU��%XW�
E\� NHHSLQJ� WKHVH� FRQVLGHUDWLRQV� LQ� PLQG�� WKH� 6:�PHWKRG� LV� D� YHU\� XVHIXOO�
EHQFKPDUN�ZLWK�ZKLFK�WR�FRPSDUH�WKH�RWKHU�UHVXOWV��EHFDXVH�MXVW�DV�WKH�8&�PHWKRG��
LW�IRUPDOO\�HVWLPDWHV�WKH�K\SRWKHVLVHG�FRPPRQ�F\FOH���7KH�8&�PHWKRG�\LHOGV�D�YHU\�
FOHDU� F\FOH�� ZKLFK� H[KLELWV� VWURQJ� FRUUHVSRQGHQFH� ZLWK� WKH� 6:�F\FOH�� 7KH� 8&�
PRGHO�LV�WKH�RQO\�PHWKRG�\LHOGLQJ�D�GLUHFW�HVWLPDWH�RI�WKH�GXUDWLRQ�RI�WKH�EXVLQHVV�
F\FOH��)RU�WKH�SHULRG�FRQVLGHUHG�DQG�EDVHG�RQ�WKLV�GDWD�VHW��WKH�DYHUDJH�GXUDWLRQ�RI�
WKH�86�EXVLQHVV� F\FOH�ZDV�HVWLPDWHG�DW�����\HDUV��6LJQLILFDQWO\��ERWK�PHWKRGV�DUH�
DEOH�WR�LGHQWLI\�WKH�1%(5�UHFHVVLRQ�SHULRGV�FOHDUO\�DQG�WLPHO\��ZLWK�WKH�8&�F\FOH�
HYHQ�ODFNLQJ�UHDO�PLQRU�F\FOHV��7KH�VLJQLILFDQFH�RI�WKHVH�UHVXOWV�OLHV�DJDLQ�LQ�WKH�IDFW�
WKDW� WKH\� VKRZ� WKDW� ZKHQ� DQ� FRPPRQ� F\FOLFDO� FRPSRQHQW� LV� H[WUDFWHG� IURP� WKLV�
PL[HG� VHW� RI� OHDGLQJ�� ODJJLQJ� DQG� FRLQFLGHQW� LQGLFDWRUV�� LW� FOHDUO\� UHSUHVHQWV� WKH�
EXVLQHVV�F\FOH��7KLV�VXSSRUWV�ERWK�WKH�DSSURDFK�RI�XVLQJ�D�FURVV�VHFWLRQDO�LQGLFDWRU�
VHW� IRU� EXVLQHVV� F\FOH� DQDO\VLV� DQG� WKLQNLQJ� RI� WKH� EXVLQHVV� F\FOH� DV� WKH� FRPPRQ�
F\FOLFDO�IDFWRU�RI�WKH�GHYHORSPHQW�RI�PDMRU�HFRQRPLF�LQGLFDWRUV���

�

�

�
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�

$V� D� IXUWKHU� WHVW� RI� WKH� YDOLGLW\� WKH� RXWFRPHV� DQG� WKXV� RI� XVLQJ� D� FURVV� VHFWLRQDO�
DSSURDFK� WR� H[WUDFW� WKH� FXUUHQW� VWDQFH� RI� WKH� EXVLQHVV� F\FOH�� DQ� DQDO\VLV� ZDV�
SHUIRUPHG�XVLQJ�WLPH�VKLIWHG�YHUVLRQV�RI�WKH�LQGLFDWRUV��7KXV�WKHLU�UHVSHFWLYH�OHDGV�
DQG�ODJV�ZHUH�FRPSHQVDWHG�IRU��DV�LW�LV�SRVVLEOH�WKDW�WKHVH�GLVWRUW�WKH�HVWLPDWLRQ�RI�
WKH�FRPPRQ�FRPSRQHQW��)RU�WKH�FURVV�VHFWLRQDO�DSSURDFK�WR�EH�YDOLG��WKHUH�VKRXOG�
EH�QRW�WRR�PXFK�HIIHFW�RQ�WKH�UHVXOWLQJ�8&�DQG�6	:�DJJUHJDWH�F\FOHV��,Q�JUDSKV�����
DQG� ����� LW� FDQ� EH� VHHQ� WKDW� DOWKRXJK� WKH� HIIHFW� LV� ODUJHU� WKDQ� LQ� IRU� WKH� LQGLUHFW�
PHWKRGV��WKH�UHVXOWLQJ�EXVLQHVV�F\FOHV�DUH�EURDGO\�VLPLODU��

�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�86�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�VHW��

&RPPRQ� F\FOH� FRPSXWHG� XVLQJ� 6WRFN� DQG� :DWVRQ� PRGHO� �6:��� $QDO\VLV� ERWK� SHUIRUPHG�

XVLQJ� RULJLQDO� GDWD� DQG� FRUUHFWHG� GDWD� VHW� ZLWK� � LQGLYLGXDO� LQGLFDWRUV� VKLIWHG� LQ� WLPH� WR�

FRPSHQVDWH�IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV��

��

��

��

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

6:�PRGHO 7LPH�VKLIWHG�6	:�PRGHO
�

�

�

�

�

�

�

�

�
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�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�86�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�VHW��

&RPPRQ� F\FOH� FRPSXWHG� XVLQJ� 8QREVHUYHG� FRPSRQHQWV� PRGHO� �8&��� $QDO\VLV� ERWK�

SHUIRUPHG�XVLQJ�RULJLQDO�GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK� � LQGLYLGXDO� LQGLFDWRUV�VKLIWHG� LQ�

WLPH� WR�FRPSHQVDWH� IRU� WKHLU�UHVSHFWLYH� OHDGV�DQG� ODJV�FRPSDUHG� WR� WKH�UHIHUHQFH�EXVLQHVV�

F\FOHV��

��

��

��

�

�

�

�

������ ������ ������ ������ ������ ������ ������ ������

8&�F\FOH 7LPH�VKLIWHG�8&�F\FOH �

�

�

7KLV�LV�FRQILUPHG�E\�DQDO\]LQJ�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�RULJLQDO�DQG�WLPH�VKLIWHG�
DJJUHJDWH�F\FOHV��)RU�WKH�6	:�PHWKRG�F\FOHV�WKH�PD[LPXP�FRUUHODWLRQ�LV�������DW�
]HUR�ODJ�RU�OHDG��IRU�WKH�8&�F\FOHV�WKLV�LV�������DW�ODJ���DV�ZHOO��7KXV��RQ�DYHUDJH�WKH�
RULJLQDO� DQG� WLPH� VKLIWHG� DJJUHJDWH� F\FOHV�PRYH� LQ� VWHS��&RUUHODWLRQ� LQ� WKH�8&� LV�
UHODWLYHO\� ORZ� EHFDXVH� WKH� WLPH� VKLIWHG� FRPPRQ� F\FOH� LV� VRPHZKDW� QRLV\�� 7KH�
VLPLODULWLHV�LQ�RXWFRPHV�DUH�FRQILUPHG�ZKHQ�FRPSDULQJ�WKH�GDWLQJ�RI�F\FOLFDO�SHDNV�
DQG� WURXJKV�� WKHVH� DUH� XVXDOO\�ZLWKLQ� D� IHZ�PRQWKV� RI� HDFK� RWKHU� IRU� WKH� RULJLQDO�
F\FOHV�DQG�WKH�WLPH�VKLIWHG�RXWFRPHV��VHH�WDEOH������

�

�

�

�

�

�

�
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�

7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�DQG�WURXJKV��IRU�WKH�86$�DFFRUGLQJ�

WR� FRPPRQ� F\FOHV� FRPSXWHG� XVLQJ� 6	:�PHWKRG� DQG� 8&�PRGHO�� 7LPH� VKLIWHG� PHDQV� WKDW�

LQGLYLGXDO�LQGLFDWRUV�ZHUH�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV�

FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV���

%ROG�� JRRG� FRUUHVSRQGHQFH� EHWZHHQ� WXUQLQJ� SRLQW�GDWH� DQG� UHIHUHQFH�� LWDOLFL]HG�� JRRG� FRUUHVSRQGHQFH�
EHWZHHQ�RULJLQDO�DQG�WLPH�VKLIWHG�WXUQLQJ�SRLQW�GDWH��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

�

7KLV�PHDQV�WKDW�GLUHFW�HVWLPDWLRQ�RI�WKH�FRPPRQ�F\FOH�IURP�D�PL[HG��FURVV�VHFWLRQDO�
LQGLFDWRU�VHW�LV�D�YDOLG�DSSURDFK��LW�LV�QRW�QHFHVVDU\�WR�FRUUHFW�IRU�OHDGV�DQG�ODJV�LQ�
WKH�FRPSRQHQW�VHULHV��

� UHIHUHQFH� 8&�PRGHO�� 8&�PRGHO�

7LPH�VKLIWHG�

6	:�PHWKRG� 6�:�PHWKRG�

7LPH�VKLIWHG��

7URXJK� ����� QD� QD� ������� �������

3HDN� ����� ������� �������� �������� ��������

7URXJK� ����� ������� ������� �������� �������

3HDN� ����� ������� �������� ������� �������

7URXJK� �������� ������� �������� ������� �������

3HDN� ����� �������� ������� ������� �������

7URXJK� ����� ������� ������� �������� �������

3HDN� �������� ������� ������� ������� �������

7URXJK� ����� ������� ������� ������� �������
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���� 2YHUDOO�FRPSDULVRQ�UHVXOWV�FRPPRQ�F\FOH�FRPSXWDWLRQ�IRU�WKH�86$��

�

7KH�ILQDO�VWHS�LV�WR�FRPSDUH�WKH�UHVXOWV�RI�DOO�PHWKRGV�XVHG�DQG�VHH�LQ�KRZ�IDU�WKH�
FRPPRQ� F\FOHV� RYHUODS�� ,Q� JUDSK� ���� WKH� FRPSXWHG� DJJUHJDWH� F\FOHV� RI� WKH�PRVW�
UHOHYDQW� GLUHFW� DQG� LQGLUHFW� PHWKRGV� DUH� VKRZQ�� \LHOGLQJ� D� VRPHZKDW� FRQIXVLQJ�
SLFWXUH��%XW�LW�GRHV�VKRZ�WKDW�WKRXJK�WKH�PDWFK�LV�IDU�IURP�������WKH�F\FOHV�EURDGO\�
DJUHH�RQ�WKH�PDMRU�EXVLQHV�F\FOH�PRYHPHQWV��

�

*UDSK������&RPPRQ� F\FOHV� UHSUHVHQWLQJ�86�EXVLQHVV� F\FOH� EDVHG� RQ� FURVV�VHFWLRQDO� GDWD�

VHW�� FRPSXWHG� YLD� ERWK� GLUHFW� DQG� LQGLUHFW� PHWKRGV�� 6WRFN� DQG� :DWVRQ� PHWKRG� �6:���

8QREVHUYHG�FRPSRQHQWV�PRGHO� �8&���+RGULFN�3UHVFRWW�YDULDQW� �+3�� IROORZHG�E\�SULQFLSDO�

FRPSRQHQW� DQDO\VLV�� &KULVWLDQR�)LW]JHUDOG� ILOWHU� �&)�� IROORZHG� E\� SULQFLSDO� FRPSRQHQW�

DQDO\VLV��6KDGHG�DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

��

��

��

�

�

�

�

����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0�� ����0��

3ULQFLSDO�FRPSRQHQWV�F\FOH�KS 3ULQFLSDO�FRPSRQHQWV�F\FOH�FI 8&�F\FOH 6:�PRGHO
�

�

�

7KH�FRUUHODWLRQV�EHWZHHQ�WKH�GLIIHUHQW�F\FOHV��LQ�WDEOH�������VXSSRUW�WKLV�FRQFOXVLRQ��
&RUUHODWLRQV� DUH� PRVWO\� KLJK�� DURXQG� ���� DQG� VKRZ� WKH� F\FOHV� EHLQJ� URXJKO\�
FRLQFLGHQW�� 2QO\� WKH� FRUUHODWLRQV� ZLWK� WKH� 6:�F\FOH� DUH� ORZHU�� EXW� WKLV� LV� DV�
H[SHFWHG� JLYHQ� LWV� PRUH� YRODWLOH� QDWXUH�� 7KH� GDWLQJ� RI� WKH� PDMRU� WXUQLQJ� SRLQWV�
FRQILUPV�WKH�FRUUHVSRQGHQFH�EHWZHHQ�WKH�GLIIHUHQW�DJJUHJDWH�F\FOHV��VHH�WDEOH�������
,Q� JHQHUDO�� WKHVH� OLH�ZLWKLQ�D� IHZ�PRQWKV�RI� HDFK�RWKHU� �QRWH�DJDLQ� WKDW� WKH�6	:�
LQGLFDWRU�ZLOO�E\�FRQVWUXFWLRQ� OHDG� WKH�RWKHUV���$V�REVHUYHG�EHIRUH�� LQ�D�IHZ�FDVHV�
WKH�WXUQLQJ�SRLQW�GDWHV�GHYLDWH�IURP�WKDW�RI�WKH�UHIHUHQFH�FKURQRORJ\��HVSHFLDOO\�VR�
LQ������������%XW�WKHVH�GHYLDWLRQV�DUH�FRQVLVWHQW�DFURVV�WKH�GLIIHUHQW�PHWKRGV�XVHG�
KHUH��DQG�WKHUHIRUH�SUREDEO\�PDLQO\�GXH�WR�WKH�EURDGHU�LQGLFDWRU�VHW�XVHG�KHUH��

�
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�

7DEOH� ������ &RUUHODWLRQV� EHWZHHQ� FRPPRQ� F\FOHV� IRU� WKH� 86� HFRQRP\� UHVXOWLQJ� IURP� WKH�

GLIIHUHQW�GHWUHQGLQJ�PHWKRGV��

� +3�PHWKRG�
VLPSOH�
DYHUDJH�

+3�PHWKRG�

3ULQFLSDO�
FRPSRQHQW�

&)�ILOWHU�

VLPSOH�
DYHUDJH�

&)�ILOWHU��

3ULQFLSDO�
FRPSRQHQW�

8&�PRGHO� 6:�
PHWKRG�

+3�PHWKRG�
VLPSOH�DYHUDJH�

� � � � � �

+3�PHWKRG�
3ULQFLSDO�
FRPSRQHQW�

����������� � � � � �

&)�ILOWHU�
VLPSOH�DYHUDJH�

���������� ����������� � � � �

&)�ILOWHU��
3ULQFLSDO�
FRPSRQHQW�

���������� ����������� ���������� � � �

8&�PRGHO� ��������� ����������� ����������� ����������� � �

6:�PHWKRG� ����������� ����������� ����������� ����������� ���������� �

/HDGV�DQG�ODJV�FRQFHUQ�WKH�LQGLFDWRU�LQ�WKH�OHIWPRVW�FROXPQ�

�

7DEOH�������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�DQG�WURXJKV��IRU�WKH�86$�DFFRUGLQJ�

WR� FRPPRQ� F\FOHV� FRPSXWHG� XVLQJ� +RGULFN�3UHVFRWW� YDULDQW�� &KULVWLDQR�)LW]JHUDOG� ILOWHU�

�ERWK�VLPSOH�DYHUDJH�DQG�SULQFLSDO�FRPSRQHQW���6	:�PHWKRG��DQG�8&�PRGHO���

%ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH��LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�

*'3	,3�WXUQLQJ�SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

� UHIHUHQFH� 6:�

PHWKRG�

8&�

PRGHO�

+3�

PHWKRG�

VLPSOH�

DYHUDJH�

+3�PHWKRG�

3ULQFLSDO�

FRPSRQHQW�

&)�

ILOWHU�

VLPSOH�

DYHUDJH�

&)�ILOWHU��

3ULQFLSDO�

FRPSRQHQW�

7URXJK� ����� ������� QD� ������� �������� �������� �������

3HDN� ����� �������� ������� ������� ������� ������� �������

7URXJK� ����� �����

��� ������� ������� ������� ������� ��������

3HDN� ����� ������� ������� �������� �������� ������� �������

7URXJK� �������� ������� ������� �������� �������� �������� ��������

3HDN� �����

�������

�����

��� ������� �������� ������� ��������

7URXJK� ����� �����

��� ������� ������� ������� ������� �������

3HDN� �������� ������� ������� ������� ������� ������� �������

7URXJK� ����� ������� ������� ������� ������� ������� �������
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$� VHFRQG� DSSURDFK� WR� WHVWLQJ� WKH� LQ� KRZ� IDU� WKH� DJJUHJDWH� F\FOHV� UHSUHVHQW� WKH�
EXVLQHVV�F\FOH�LV�E\�HYDOXDWLQJ�WKH�RYHUDOO�FRUUHVSRQGHQFH�ZLWK�WKH�UHIHUHQFH�F\FOHV��
EHLQJ� HLWKHU� WKH� ,3�� DQG� *'3�F\FOHV� RU� WKH� FRQVWUXFWHG� 1%(5�FRPSRVLWH� 2Q�
DYHUDJH��WKH�FRPSXWHG�F\FOHV�PDWFK�WKH�UHIHUHQFH�F\FOHV�TXLWH�ZHOO��VHH�WDEOH�������

�

7DEOH� ������ &RUUHODWLRQV� EHWZHHQ� FRPPRQ� F\FOHV� IRU� WKH� 86� HFRQRP\� UHVXOWLQJ� IURP� WKH�

GLIIHUHQW� GHWUHQGLQJ� PHWKRGV� DQG� VHYHUDO� UHIHUHQFH� VHULHV� EDVHG� RQ� GHYLDWLRQ� F\FOHV� RI�

LQGXVWULDO�SURGXFWLRQ��*'3�DQG�1%(5�FRLQFLGHQW�FRPSRVLWH���

� ,3�+3�F\FOH� *'3�+3�

F\FOH�

,3�&)�

F\FOH�

*'3�&)�

F\FOH�

1%(5�EDVHG�

UHIHUHQFH�

F\FOH��+3��

1%(5�

EDVHG�

UHIHUHQFH�

F\FOH��&)��

+3�PHWKRG�
VLPSOH�DYHUDJH�

����������
�

����������� � � ���������� �

+3�PHWKRG�
3ULQFLSDO�
FRPSRQHQW�

�����������
�

���������� � � ����������� �

&)�ILOWHU�
VLPSOH�DYHUDJH�

� � ����������� ����������� � �����������

&)�ILOWHU��
3ULQFLSDO�
FRPSRQHQW�

� � ���������� ����������� � �����������

8&�PRGHO� ���������� ���������� ���������� ���������� ����������� �����������

6:�PHWKRG� ���������� ���������� ����������� ����������� ����������� �����������

/HDGV�DQG�ODJV�LQ�PRQWKV����PHDQV�WKDW�WKH�LQGLFDWRU�ODJV�WKH�UHIHUHQFH����PHDQV�D�OHDG��

�

$JDLQ� ZLWK� WKH� H[FHSWLRQ� RI� WKH� 6:�F\FOH�� DOO� DJJUHJDWH� F\FOHV� SRVVHVV� KLJK�
FRUUHODWLRQV�ZLWK� WKH�UHOHYDQW�UHIHUHQFH�F\FOHV��DURXQG����������ZLWK�JHQHUDOO\�RQO\�
PLQRU� OHDGV� RU� ODJV�� 7KLV� DQDO\VLV� FRPSDUHV� WKH� FRPPRQ� F\FOHV� IRXQG� KHUH�ZLWK�
VHYHUDO� RWKHU� FRPPRQ� UHSUHVHQWDWLRQV� RI� WKH� EXVVLQHVV� F\FOH�� ILQGLQJ� JRRG�
FRUUHVSRQGHQFH� EHWZHHQ� WKHVH� DQG� EHWZHHQ� WKH� DJJUHJDWH� LQGLFDWRUV� WKHPVHOYHV��
ERWK� ZKHQ� FRQVLGHULQJ� DYHUDJH� FRUUHODWLRQ� DQG� WXUQLQJ� SRLQWV�� ,Q� DSSHQGL[� ,,��
DQRWKHU� PHWKRG� LV� XVHG� WR� DVVHVV� WKH� VLPLODULWLHV� RI� WKH� GLIIHUHQW� F\FOHV�� ,W� LV� WKH�
GHJUHH�RI�FRQFRUGDQFH�RI�+DUGLQJ�DQG�3DJDQ>����@��ZKLFK�PHDVXUHV�LQ�KRZ�IDU�WKH�
F\FOHV� DUH� LQ� WKH� VDPH�EXVLQHVV� F\FOH�SKDVH�� DQG�FRPSDUHV� WKLV� WR� WKH�H[SHFWDWLRQ�
XQGHU� LQGHSHQGHQFH�� 7KH� RXWFRPHV� VKRZ� WKDW� WKH� F\FOHV� DUH� PXFK� PRUH�
V\QFKURQLVHG�WKDQ�WKH\�ZRXOG�EH�LQ�WKH�FDVH�RI�QR�UHODWLRQVKLS�EHWZHHQ�WKH�F\FOHV���

7KHVH�UHVXOWV�RIIHU�D�ILQDO�VXSSRUW�WR�WKH�LQWHUSUHWDWLRQ�RI�WKH�FRPPRQ�F\FOH�RI�WKH�
FURVV�VHFWLRQDO� LQGLFDWRU�VHWV�DV�UHSUHVHQWLQJ�WKH�EXVLQHVV�F\FOH��7KH�IDFW� WKDW�VXFK�
GLIIHUHQW� PHWKRGV� DUULYH� DW� D� YHU\� VLPLODU� DJJUHJDWH� F\FOH� PDNHV� LW� XQOLNHO\� WKDW�
WKHVH�DUH�SXUHO\�DQ�DUWHIDFW�RI� WKH�GHWUHQGLQJ�PHWKRGV�XVHG�� ,W�DOVR�VKRZV� WKDW� WKH�
SURSHUWLHV� RI� WKH� DJJUHJDWH� F\FOHV� DUH� QRW� WKDW� VHQVLWLYH� WR� WKH� PHWKRG� XVHG� IRU�
FRPSXWLQJ�WKH�FRPPRQ�F\FOH��7KLV�VWDQGV�LQ�FRQWUDVW�ZLWK�WKH�REVHUYHG�VHQVLWLYLW\�
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RI�EXVLQHVV�F\FOH�SURSHUWLHV�RI�LQGLYLGXDO�LQGLFDWRUV�WR�WKH�GHWUHQGLQJ�PHWKRG�XVHG��
7KH�JHQHUDO�FRQFOXVLRQ�IURP�WKHVH�UHVXOWV�IRU�WKH�86$�LV�WKDW�LW� LV�SRVVLEOH�WR�ILQG�
WKH� FXUUHQW� VWDWH� RI� WKH� EXVLQHVV� F\FOH� YLD� D� FURVV� VHFWLRQDO� DSSURDFK�� ZKHUH� D�
UHODWLYHO\� VPDOO�� PL[HG� VHW� RI� PDFUR�HFRQRPLF� LQGLFDWRUV� LV� XVHG� WR� WUDFN�
GHYHORSPHQWV�LQ�WKH�HFRQRP\���
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�

��� 5HVXOWV�IRU�WKH�1HWKHUODQGV�

+HUH�WKH�UHVXOWV�IRU�WKH�1HWKHUODQGV�RI�WKH�VDPH�H[HUFLVHV�DV�LQ�WKH�SUHYLRXV�VHFWLRQ�
ZLOO� EH� UHSRUWHG�� %HFDXVH� RI� WKLV� RYHUODS�� DQDO\VLV� ZLOO� EH� PXFK� VKRUWHU�� ,W� ZLOO�
EHFRPH� FOHDU� WKDW� WKH� UHVXOWV� IRU� WKH� 1HWKHUODQGV� VXSSRUW� WKH� FURVV�VHFWLRQDO�
DSSURDFK� WR� EXVLQHVV� F\FOH� DQDO\VLV� HYHQ� PRUH�� 3RVVLEO\� EHFDXVH� WKH� HFRQRPLF�
VWUXFWXUH� RI� WKH� 1HWKHUODQGV� GLIIHUV� VRPHZKDW� IURP� WKDW� RI� WKH� 86$�� EXW� DOVR�
SRVVLEO\� EHFDXVH� WKH� LQGLFDWRU� VHW� IRU� WKH� 1HWKHUODQGV� RULJLQDWHV� IURP� D� HDUOLHU��
H[KDXVWLYH�EXVLQHVV�F\FOH�LQGLFDWRU�FRQVWUXFWLRQ�SURJUDP��

�

���� $�UHIHUHQFH�EXVLQHVV�F\FOH�FKURQRORJ\�IRU�WKH�1HWKHUODQGV�

�

$V� UHIHUHQFH� EXVLQHVV� F\FOH� FKURQRORJ\� WKH� VWDQGDUG� 6WDWLVWLFV� 1HWKHUODQGV�
FKURQRORJ\�ZLOO�EH�XVHG��ZKLFK�LV�TXLWH�VLPLODU�WR�WKH�RQH�RI�WKH�'XWFK�&HQWUDO�%DQN�
�'1%���VHH�WDEOH�����>'HQ�5LMHU�������@���

�

� � 7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV�IRU�WKH�1HWKHUODQGV�� �

� � �DV�GHILQHG�E\�GDWHV�RI�SHDNV�DQG�WURXJKV��

� 6WDWLVWLFV�

1HWKHUODQGV�
&HQWUDO� EDQN�

�'1%��

3HDN� �����4�� �����4��

7URXJK� �����4�� �����4��

�3HDN�� ������4��� �����4��

�7URXJK�� ������4��� �����4��

3HDN� �����4�� �����4��

7URXJK� �����4�� �����4��

3HDN� �����4�� �����4��

7URXJK� �����4�� �����4��

�

�

7KH�6WDWLVWLFV�1HWKHUODQGV�FKURQRORJ\� ,W� LV�PDLQO\�EDVHG�RQ� WKH�*'3�F\FOH�EXW�DV�
WDEOH�����VKRZV��WKHUH�LV�PXFK�DJUHHPHQW�RQ�WKH�GDWHV�RI�WKH�PDMRU�WXUQLQJ�SRLQWV�LQ�
WKH� 'XWFK� EXVLQHVV� F\FOH�� ERWK� EHWZHHQ� WKH� ,3�� DQG� *'3�F\FOHV� DQG� EHWZHHQ�
GLIIHUHQW�F\FOH�H[WUDFWLRQ�PHWKRGV��
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�

�

7DEOH� ����� %XVLQHVV� F\FOH� FKURQRORJLHV� �GDWHV� RI� SHDNV� DQG� WURXJKV�� IRU� WKH� 1HWKHUODQGV�

EDVHG�RQ�*'3�DQG�LQGXVWULDO�SURGXFWLRQ�GHYLDWLRQ�F\FOHV�FRPSDUHG�ZLWK�DYHUDJH�UHIHUHQFH�

FKURQRORJ\��&\FOHV�FRPSXWHG�XVLQJ�&KULVWLDQR�)LW]JHUDOG�ILOWHU�DQG�+3�PHWKRG��

� UHIHUHQFH� *'3� +3�

PHWKRG�

*'3� &)�

ILOWHU�

�

,3� � +3�

PHWKRG�

,3� � &)�

ILOWHU�

�

3HDN� �����4�� �����4�� �����4�� �����0��� �����0��

7URXJK� �����4�� �����4�� �����4�� �����0��� �����0��

3HDN� �����4�� �����4�� �����4�� �����0�� �����0��

7URXJK� �����4�� �����4�� �����4�� �����0�� �����0��

3HDN�� �����4�� �����4�� �����4�� �����0��� �����0��

7URXJK� �����4�� �����4�� �����4�� �����0�� �����0���

%ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH��LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�

*'3	,3�WXUQLQJ�SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

���� 5HVXOWV� IRU� WKH� 1HWKHUODQGV� FRPPRQ� F\FOH� FRPSXWDWLRQ� XVLQJ� LQGLUHFW�

PHWKRGV�

�

7KH�LQGLFDWRUV�XVHG�DUH�WKRVH�VHOHFWHG�IRU� WKH�6WDWLVWLFV�1HWKHUODQGV�EXVLQHVV�F\FOH�
WUDFHU��DV�GHVFULEHG�LQ�9DQ�5XWK�HW�DO����������7KH�VHOHFWHG�VHW�DQG�WKHLU�UHODWLRQ�WR�
WKH�'XWFK�EXVLQHVV�F\FOH�FDQ�EH�IRXQG�LQ�WDEOH������-XVW�DV�EHIRUH��WKH�FODVVLILFDWLRQ�
RI�DQ�LQGLYLGXDO�LQGLFDWRU�DV�HLWKHU�OHDGLQJ��FRLQFLGHQW�RU�ODJJLQJ�FDQ�GHSHQG�RQ�WKH�
W\SH�RI�ILOWHU�XVHG��%XW�WKH�GLIIHUHQFHV�LQ�OHDG�RU�ODJ�DUH�JHQHUDOO\�VPDOO�KHUH��D�IHZ�
PRQWKV��%RWK� WKH�+3��DQG�&)�VHW� WHQG� VRPHZKDW� WRZDUGV�D� OHDGLQJ�FKDUDFWHU��EXW�
GXH�WR�SXEOLFDWLRQ�ODJV�DQG�ODJV� LQGXFHG�E\�FRPSXWDWLRQDO�HIIHFWV��VOLJKWO\� OHDGLQJ�
LQGLFDWRUV�ZLOO� LQ�SUDFWLFH�EH�PRUH�RU� OHVV�FRLQFLGHQW�� ,Q� DGGLWLRQ� WR� WKH� LQGLFDWRUV�
SUHVHQWHG�LQ�WKH�WDEOH��LQGXVWULDO�SURGXFWLRQ�LV�SDUW�RI�WKH�LQGLFDWRU�VHW�DV�ZHOO��

�

�

�

�

�

�

�
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7DEOH������&URVV�VHFWLRQDO� LQGLFDWRU�VHW� IRU� WKH�1HWKHUODQGV��ZLWK� OHDG�DQG�ODJV�UHODWLYH� WR�

UHIHUHQFH� VHULHV� �,3� F\FOH� FRPSXWHG� ERWK� ZLWK� +RGULFN�3UHVFRWW� YDULDQW� DQG� &KULVWLDQR�

)LW]JHUDOG�ILOWHU���

�

�

7KH�GLVFXVVLRQ�RI�WKH�UHVXOWV�RI�WKH�LQGLUHFW�PHWKRGV�RI�H[WUDFWLQJ�WKH�EXVLQHVV�F\FOH�
IURP�WKH�LQGLFDWRU�VHW�ZLOO�EHLQJ�ZLWK�WKH�UHVXOWV�RI�WKH�&)�ILOWHUHG�F\FOHV��3ULQFLSDO�
FRPSRQHQW�DQDO\VLV��WDEOH������VKRZV�WKDW�WKH�LQGLYLGXDO�LQGLFDWRUV�JHQHUDOO\�KDYH�D�
VWURQJ� UHODWLRQVKLS� ZLWK� WKH� FRPPRQ� F\FOH�� DV� WKH� IDFWRUORDGLQJV� RQ� WKH� ILUVW�
SULQFLSDO�FRPSRQHQW�DUH�JHQHUDOO\�KLJK��&RQYHUVHO\�WKLV�DJDLQ�LQGLFDWHV�WKH�SUHVHQFH�
RI�D�FOHDU�FRPPRQ�F\FOH��ZKLFK�FDQ�EH�LQWHUSUHWHG�DV�EHLQJ�WKH�EXVLQHVV�F\FOH���

�

�

�

,QGLFDWRU�� &RUUHODWLRQ�
ZLWK�,3�F\FOH�

/HDG�����
�ODJ����
�PRQWKV��

FODVVLILFDWLRQ� &RUUHODWLRQ�
ZLWK�,3�F\FOH�

/HDG����
�ODJ����
�PRQWKV��

FODVVLILFDWLRQ�

� &)�F\FOHV� � � +3�F\FOHV� �

&RQVXPHU�FRQILGHQFH�� ������ ��� OHDGLQJ� ������ ��� OHDGLQJ�

&6�GXUDEOHV� ������ ��� OHDGLQJ� ������ ��� OHDGLQJ�

3URGXFHU�FRQILGHQFH� ������ ��� OHDGLQJ� ������ ��� OHDGLQJ�

%6�QHZ�RUGHUV� ������ ��� OHDGLQJ� ������ ��� OHDGLQJ�

&RQVXPSWLRQ�� ������ ��� OHDGLQJ� ������ ��� ODJJLQJ�

([SRUWV� ������ ��� OHDGLQJ� ������ ��� OHDGLQJ�

%DQNUXSWFLHV�� ������ ��� OHDGLQJ� ������ ��� OHDGLQJ�

8QHPSOR\PHQW� ������ ��� ODJJLQJ� ������ ��� ODJJLQJ�

���\HDU�ERQG�\LHOG� ������ �� FRLQFLGHQW� ������ �� FRLQFLGHQW�

-RE�YDFDQFLHV� ������ ��� OHDGLQJ� ������ �� FRLQFLGHQW�

3ULYDWH�IL[HG�FDSLWDO�
IRUPDWLRQ�

������ �� FRLQFLGHQW� ������ ��� OHDGLQJ�

7HPSRUDU\�
HPSOR\PHQW�

������ ���� OHDGLQJ� ������ ���� OHDGLQJ�

7RWDO�KRXUV�ZRUNHG� ������ ��� ODJJLQJ� ������ ���� ODJJLQJ�



� � ���

7DEOH� ����� 5HVXOWV� SULQFLSDO� FRPSRQHQWV� DQDO\VLV� FURVV� VHFWLRQDO� LQGLFDWRU� VHW� IRU� WKH�

1HWKHUODQGV�� LQGLYLGXDO� F\FOHV� FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU�� $QDO\VLV� ERWK�

SHUIRUPHG�XVLQJ�RULJLQDO�GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK� � LQGLYLGXDO� LQGLFDWRUV�VKLIWHG� LQ�

WLPH� WR�FRPSHQVDWH� IRU� WKHLU�UHVSHFWLYH� OHDGV�DQG� ODJV�FRPSDUHG� WR� WKH�UHIHUHQFH�EXVLQHVV�

F\FOHV��

�

2Q� WKH� ZKROH� WKHUH� LV� QRW�PXFK� GLIIHUHQFH� LQ� RXWFRPHV� EHWZHHQ� GHWHUPLQLQJ� WKH�
FRPPRQ�F\FOH�E\�SULQFLSDO�FRPSRQHQW�H[WUDFWLRQ�RU�E\�VLPSO\�WDNLQJ�WKH�DYHUDJH�RI�
WKH����VHULHV��VHH�JUDSK������7KH�FRUUHODWLRQV�RI� WKHVH� WZR�W\SHV�RI�FRPPRQ�F\FOH�
ZLWK� WKH� *'3�� DQG� ,3�F\FOHV� DUH� KLJK� LQ� ERWK� FDVHV�� ZLWK� ERWK� EHLQJ� YLUWXDOO\�
FRLQFLGHQW��

�

�

3ULQFLSDO�FRPSRQHQW�
H[WUDFWLRQ�&)�F\FOHV�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

/HDG�ODJ�
�PRQWKV���� �
VKLIWHG�EDFN�
LQ�WLPH���� �
VKLIWHG�
IRUZDUG�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

&RQVXPHU�
FRQILGHQFH��

������ ������ ��� ������ ������

&6�GXUDEOHV� ������ ������ ��� ������ ������

3URGXFHU�FRQILGHQFH� ������ ������ ��� ������ ������

%6�QHZ�RUGHUV� ������ ������ ��� ������ ������

&RQVXPSWLRQ�� ������ ������ ��� ������ ������

([SRUWV� ������ ������ ��� ������ ������

%DQNUXSWFLHV�� ������ ������ ��� ������ ������

8QHPSOR\PHQW� ������ ������ ��� ������ ������

,QGXVWULDO�
SURGXFWLRQ�

������ ������ �� ������ ������

���\HDU�ERQG�\LHOG� ������ ������ �� ������ ������

-RE�YDFDQFLHV� ������ ������ ��� ������ ������

3ULYDWH�IL[HG�FDSLWDO�
IRUPDWLRQ�

������ ������ �� ������ ������

7HPSRUDU\�
HPSOR\PHQW�

������ ������ ���� ������ ������

7RWDO�KRXUV�ZRUNHG� ������ ������ ��� ������ ������
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�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW��,QGLYLGXDO�GHYLDWLRQ�F\FOHV�FRPSXWHG�XVLQJ�&KULVWLDQR�)LW]JHUDOG�ILOWHU��&)���FRPSRVLWH�

F\FOH� FRPSXWHG� XVLQJ� ERWK� VLPSOH� DYHUDJH� DQG� SULQFLSDO� FRPSRQHQW� DQDO\VLV�� &RPSDUHG�

ZLWK�UHIHUHQFH�F\FOH�EDVHG�RQ�'XWFK�*'3��

��

����

��

����

�

���

�
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��
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��

&\FOH�1/�*'3�FI $YHUDJH�F\FOH�1/�FI

3ULQFLSDO�FRPSRQHQWV�F\FOH�1/�FI
�

�

�

:KHQ�WKH�LQGLYLGXDO�LQGLFDWRUV�DUH�VKLIWHG�LQ�WLPH�WR�UHIOHFW�WKHLU�ODJV�OHDGV�ZLWK�WKH�
,3�F\FOH��DV�SUR[\�IRU�WKH�EXVLQHVV�F\FOH��WKH�FRPPRQ�F\FOH�EHFRPHV�HYHQ�VWURQJHU��
7KH�YDULDQFH�H[SODLQHG�E\�WKH�ILUVW�SULQFLSDO�FRPSRQHQW�ULVHV�IURP�������WR��������
DQG�DOVR�LPSRUWDQW��SUHYLRXVO\�UHODWLYHO\�ORZ�IDFWRU�ORDGLQJV�LQFUHDVH��7KLV�LQGLFDWHV�
WKDW� LQ� WKLV� FDVH� WKH� SXUH� FURVV�VHFWLRQDO� DSSURDFK�� XVLQJ� WKH� FRQWHPSRUDQHRXV�
UHDOLVDWLRQV� RI� WKH� LQGLFDWRUV�� UHVXOWV� LQ� D� VRPHZKDW� VXERSWLPDO� EXVLQHVV� F\FOH�
H[WUDFWLRQ���

�

�

�

�

�

�

�

�

�

�
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�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW��,QGLYLGXDO�GHYLDWLRQ�F\FOHV�FRPSXWHG�XVLQJ�&KULVWLDQR�)LW]JHUDOG�ILOWHU��&)���FRPSRVLWH�

F\FOH�FRPSXWHG�XVLQJ�SULQFLSDO�FRPSRQHQW�DQDO\VLV��$QDO\VLV�ERWK�SHUIRUPHG�XVLQJ�RULJLQDO�

GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK��LQGLYLGXDO�LQGLFDWRUV�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�IRU�WKHLU�

UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOH���

����

��

����

�

���

�

���
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��
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��
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��
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��
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��
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��
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��
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��

��
��

3ULQFLSDO�FRPSRQHQWV�F\FOH�1/�FI

3ULQFLSDO�FRPSRQHQWV�F\FOH�FI�WLPH�VKLIWHG
�

�

�

&RUUHODWLRQV�ZLWK�WKH�*'3��DQG�,3�F\FOHV�DUH�VRPHZKDW�KLJKHU��WDEOH�������DQG�WKH�
DOUHDG\�VPDOO�OHDG�LV�UHGXFHG�E\�D�PRQWK�RU�VR��%XW�RYHUDOO�WKH�GLIIHUHQFHV�DUH�VOLJKW��
DV�DOVR�FDQ�EH�VHHQ�LQ�JUDSK������7KH�JHQHUDO�VKDSH�RI� WKH�WZR�F\FOHV�LV�WKH�VDPH��
WKRXJK� WKHUH� VHHPV� WR� EH� D� VPDOO� VKLIW� SUHVHQW��$� FRPSDULVRQ� RI� WKH� GDWHV� RI� WKH�
PDMRU� WXUQLQJ�SRLQWV�� VHH� WDEOH������ VKRZV� WKDW� WKLV� DPRXQWV� WR� DERXW� WZR�PRQWKV��
7KHUHIRUH�� VKLIWLQJ� WKH�FRPSRQHQW� LQGLFDWRUV� LQ� WLPH� WR�FDQFHO� WKHLU� OHDGV�DQG�ODJV�
UHVXOWV� LQ� RQO\� D� PLQRU� FKDQJH� LQ� WKH� DJJUHJDWH� F\FOH�� 7KLV� FRQILUPV� WKDW� LW� LV�
SRVVLEOH� WR� H[WUDFW� D� FRLQFLGHQW� LQGLFDWRU� IURP� DQ� XQFRUUHFWHG�� PL[HG� VHW� RI�
LQGLFDWRUV��

�

�

�

�

�

�

�
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7KH�VDPH�FRQFOXVLRQV�JR�IRU�WKH�F\FOHV�H[WUDFWHG�E\�WKH�+3�PHWKRG��&RPPXQDOLW\�
LV�VWURQJ��DQG�LQFUHDVHV�VRPHZKDW�ZKHQ�WKH�LQGLFDWRUV�DUH�VKLIWHG�LQ�WLPH��%RWK�WKH�
DJJUHJDWH� F\FOHV� UHVXOWLQJ� IURP� SULQFLSDO� FRPSRQHQW� DQDO\VLV� DQG� IURP� VLPSOH�
DYHUDJLQJ�SHUIRUP�ZHOO�LQ�FDSWXULQJ�WKH�EXVLQHVV�F\FOH��VHH�WDEOH�����DQG�JUDSK�������

�

7DEOH� ����� 5HVXOWV� SULQFLSDO� FRPSRQHQWV� DQDO\VLV� FURVV� VHFWLRQDO� LQGLFDWRU� VHW� IRU� WKH�

1HWKHUODQGV�� LQGLYLGXDO� F\FOHV� FRPSXWHG� XVLQJ� +RGULFN�3UHVFRWW� YDULDQW�� $QDO\VLV� ERWK�

SHUIRUPHG�XVLQJ�RULJLQDO�GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK� � LQGLYLGXDO� LQGLFDWRUV�VKLIWHG� LQ�

WLPH� WR�FRPSHQVDWH� IRU� WKHLU�UHVSHFWLYH� OHDGV�DQG� ODJV�FRPSDUHG� WR� WKH�UHIHUHQFH�EXVLQHVV�

F\FOHV��

�

�

3ULQFLSDO�FRPSRQHQW�
H[WUDFWLRQ�+3�F\FOHV�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

/HDG�ODJ�
�PRQWKV���� �
VKLIWHG�EDFN�
LQ�WLPH���� �
VKLIWHG�
IRUZDUG�

([WUDFWLRQ�
�

/RDGLQJ�
�YDULDQFH�
H[SODLQHG�
�VW�
FRPSRQHQW�
�������

&RQVXPHU�
FRQILGHQFH��

������ ������ ��� ������ ������

&6�GXUDEOHV� ������ ������ ��� ������ ������

3URGXFHU�FRQILGHQFH� ������ ������ ��� ������ ������

%6�QHZ�RUGHUV� ������ ������ ��� ������ ������

&RQVXPSWLRQ�� ������ ������ ��� ������ ������

([SRUWV� ������ ������ �� ������ ������

%DQNUXSWFLHV�� ������ ������ ��� ������ ������

8QHPSOR\PHQW� ������ ������ ���� ������ ������

���\HDU�ERQG�\LHOG� ������ ������ �� ������ ������

,QGXVWULDO�
SURGXFWLRQ�

������ ������ �� ������ ������

-RE�YDFDQFLHV� ������ ������ �� ������ ������

3ULYDWH�IL[HG�FDSLWDO�
IRUPDWLRQ�

������ ������ �� ������ ������

7HPSRUDU\�
HPSOR\PHQW�

������ ������ ��� ������ ������

7RWDO�KRXUV�ZRUNHG� ������ ������ ���� ������ ������
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*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW�� ,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ�+RGULFN�3UHVFRWW� YDULDQW� �+3��� FRPSRVLWH�

F\FOH� FRPSXWHG� XVLQJ� ERWK� VLPSOH� DYHUDJH� DQG� SULQFLSDO� FRPSRQHQW� DQDO\VLV�� &RPSDUHG�

ZLWK�UHIHUHQFH�F\FOH�EDVHG�RQ�'XWFK�*'3��

��

����
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&\FOH�1/�*'3�+3 $YHUDJH�F\FOH�1/�+3
3ULQFLSDO�FRPSRQHQWV�F\FOH�1/�+3

�

$�PLQRU�SRLQW�LV�WKDW�WKH�OHDG�RI�WKH�DJJUHJDWH�F\FOHV�RQ�WKH�*'3�F\FOH�VHHPV�WR�EH�
VRPHZKDW� ODUJH�� DW� DURXQG� VL[� PRQWKV�� 7KLV� LV� D� PLQRU� SRLQW� DV�� DV� KDV� EHHQ�
PHQWLRQHG��UHDO�WLPH�FLUFXPVWDQFHV�LQGXFH�D�ODJJLQJ�HIIHFW��)RU�WKH�+3�F\FOHV�WLPH�
VKLIWLQJ� WKH� LQGLFDWRUV� DOVR� VRPHZKDW� UHGXFHV� WKLV� OHDG� DQG� LQFUHDVHV� FRUUHODWLRQV��
%XW� DJDLQ�� GLIIHUHQFHV� DUH� VPDOO�� DQG� WXUQLQJ� SRLQW� GDWHV� �WDEOH� ����� GR� QRW� GLIIHU�
PXFK���

�

7DEOH� ����� %XVLQHVV� F\FOH� FKURQRORJLHV� �GDWHV� RI� SHDNV� DQG� WURXJKV�� IRU� WKH� 1HWKHUODQGV�

DFFRUGLQJ� WR�FRPSRVLWH� LQGLFDWRUV�FRPSXWHG�E\�SULQFLSDO�FRPSRQHQW�DQDO\VLV�RI� LQGLYLGXDO�

F\FOHV� FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU� DQG� +RGULFN�3UHVFRWW� YDULDQW�� 7LPH�

VKLIWHG� PHDQV� WKDW� LQGLYLGXDO� LQGLFDWRUV� ZHUH� VKLIWHG� LQ� WLPH� WR� FRPSHQVDWH� IRU� WKHLU�

UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV���

%ROG�� JRRG� FRUUHVSRQGHQFH� EHWZHHQ� *'3�,3� GDWH� DQG� UHIHUHQFH�� LWDOLFL]HG�� JRRG� FRUUHVSRQGHQFH�

� EHWZHHQ�GLIIHUHQW�*'3	,3�WXUQLQJ�SRLQWV��OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

�

� UHIHUHQFH� +3�PHWKRG�

3ULQFLSDO�

FRPSRQHQW�

+3�PHWKRG�

3ULQFLSDO�

FRPSRQHQW�

7LPH�VKLIWHG�

&)�ILOWHU��

3ULQFLSDO�

FRPSRQHQW�

&)�ILOWHU��

3ULQFLSDO�

FRPSRQHQW�

7LPH�VKLIWHG��

3� �����4�� ������� ������� �������� �������

7� �����4�� ������� �������� �������� ��������

3� �����4�� ������� �������� ������� �������

7� �����4�� ������� ������� ������� ��������



� � ���

�

1RZ�ZH�FRPH�DJDLQ�WR�WKH�VRPHZKDW�FRPSOH[�GLDJUDPV�UHSUHVHQWLQJ�WKH�RXWFRPHV�
RI� WKH� GLIIXVLRQ� LQGH[� VW\OH� DQDO\VLV�� 5HPHPEHU� WKDW� WKH� H[SHFWHG� VHTXHQFH� RI�
EXVLQHVV� F\FOH� SKDVHV� LV�� �� �� �ERRP�� ±� �� ±� �� �UHFHVVLRQ�� ±� �� ±� �� ��� 7KLV� IRUP� RI�
DQDO\VLV� LV� PRUH� VXFFHVVIXO� ZLWK� WKH� 'XWFK� LQGLFDWRU� VHW� WKDQ� LW� IRU� WKH� 86$��
HVSHFLDOO\�IRU�WKH�+3�F\FOHV��7KH�SLFWXUH�WKH\�SDLQW�RI�WKH�VWDWH�RI�WKH�EXVLQHVV�F\FOH�
LV�JHQHUDOO\�VWDEOH�DQG�FRQVLVWHQW��ZLWK�IHZ�HU��PLQRU�F\FOHV��VHH�JUDSKV�����DQG������

�

�

*UDSK������'XWFK�EXVLQHVV�F\FOH�FKURQRORJ\�DFFRUGLQJ�WR�GLIIXVLRQ�PHWKRG��EDVHG�RQ�FURVV�

VHFWLRQDO� GDWD� VHW�� ,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ� +RGULFN�3UHVFRWW� YDULDQW�

�+3��� /HYHOV� UHSUHVHQW� GLIIHUHQW� EXVLQHVV� F\FOH� SKDVHV� � EHORZ� WUHQG� DQG� LQFUHDVLQJ��

� EHORZ� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG�

LQFUHDVLQJ��3KDVH�RI�PDMRULW\�RI�LQGLYLGXDO�LQGLFDWRUV�GHWHUPLQHV�DJJUHJDWH�SKDVH���

�

�

�
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'LIIXVLRQ�LQGH[�+3
�

FXUYHG�DUURZV�LQGLFDWH�WXUQLQJ�SRLQWV��

�

7KH� &)�F\FOHV� GLIIXVLRQ� LQGH[� KDV� D� IHZ� SHULRGV� RI� LQVWDELOLW\�� ZKHUH� WKH� SKDVH�
FKDQJHV� GR� QRW� IROORZ� WKH� H[SHFWHG� FKURQRORJ\� ������������� EXW� RYHUDOO� WKLV� LV� D�
UREXVW�ZD\�LGHQWLI\LQJ�WKH�JHQHUDO�VWDWH�RI�EXVLQHVV�F\FOH��7XUQLQJ�SRLQW�GHWHFWLRQ�LV�
FHQWUDO� LQ� WKLV� DSSURDFK�� DQG� WKH� LGHQWLILFDWLRQ� RI� WKH� PDMRU� WXUQLQJ� SRLQWV� LV� DV�
H[SHFWHG��VHH�WDEOH������

�

�
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*UDSK������'XWFK�EXVLQHVV�F\FOH�FKURQRORJ\�DFFRUGLQJ�WR�GLIIXVLRQ�PHWKRG��EDVHG�RQ�FURVV�

VHFWLRQDO� GDWD� VHW�� ,QGLYLGXDO� GHYLDWLRQ� F\FOHV� FRPSXWHG� XVLQJ� &KULVWLDQR�)LW]JHUDOG� ILOWHU�

�&)��� /HYHOV� UHSUHVHQW� GLIIHUHQW� EXVLQHVV� F\FOH� SKDVHV� � EHORZ� WUHQG� DQG� LQFUHDVLQJ��

� EHORZ� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG� GHFUHDVLQJ�� � � DERYH� WUHQG� DQG�

LQFUHDVLQJ��3KDVH�RI�PDMRULW\�RI�LQGLYLGXDO�LQGLFDWRUV�GHWHUPLQHV�DJJUHJDWH�SKDVH��
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'LIIXVLRQ�SKDVH�FI
�

FXUYHG�DUURZV�LQGLFDWH�WXUQLQJ�SRLQWV��

�

�

7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�� �

DQG�WURXJKV��IRU�WKH�1HWKHUODQGV�DFFRUGLQJ�WR�� � � GLIIXVLRQ�

LQGH[�PHWKRG��,QGLYLGXDO�F\FOHV�FRPSXWHG� � � � �XVLQJ�

&KULVWLDQR�)LW]JHUDOG�ILOWHU�DQG�+3�PHWKRG���

�

�

�

�

�

�

�

� � %ROG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�*'3�,3�GDWH�DQG�UHIHUHQFH��� � �
� � LWDOLFL]HG��JRRG�FRUUHVSRQGHQFH�EHWZHHQ�GLIIHUHQW�*'3	,3�WXUQLQJ�SRLQWV�� �

� � �OHVV�ZLWK�UHIHUHQFH�WXUQLQJ�SRLQWV��

� UHIHUHQFH� +3�PHWKRG�

GLIIXVLRQ�

LQGH[�

&)�ILOWHU�

GLIIXVLRQ�

LQGH[�

3� �����4�� ������� �������

7� �����4�� �������� ��������

3� �����4�� ������� �������

7� �����4�� ������� ��������



� � ���

�

7KH� FRQFOXVLRQ� LV� WKDW� WKH� FURVV�VHFWLRQDO� DSSURDFK� LV� DEOH� WR� UHOLDEO\� FDSWXUH� WKH�
EXVLQHVV�F\FOH�IRU� WKH�1HWKHUODQGV�DV�ZHOO��7KH�UHVXOWLQJ�DJJUHJDWH�F\FOHV� LGHQWLI\�
WKH�PDMRU� WXUQLQJ�SRLQWV��DQG�FRUUHODWLRQV�ZLWK� WKH�UHIHUHQFH�F\FOHV�DUH�KLJK��WDEOH�
�������$OVR��VKLIWLQJ�WKH�FRPSRQHQW�VHULHV�LQ�WLPH�WR�FRUUHFW�IRU�OHDGV�DQG�ODJV�KDV�
OLWWOH� HIIHFW� RQ� WKH� DJJUHJDWH� F\FOH�� FRQIRUPLQJ� WKH� YDOLGLW\� RI� WKH� VWUDLJKWIRUZDUG�
DSSURDFK�XVLQJ�XQFRUUHFWHG�FRPSRQHQW�LQGLFDWRUV��

�

�

���� 5HVXOWV� IRU� WKH� 1HWKHUODQGV� FRPPRQ� F\FOH� FRPSXWDWLRQ� XVLQJ� GLUHFW�

PHWKRGV�

�

7KH� GLUHFW� PHWKRGV� RI� H[WUDFWLQJ� WKH� EXVLQHVV� F\FOH� IURP� WKH� LQGLFDWRU� VHW� ZHUH�
VXFFHVVIXO�DV�ZHOO��VHH�JUDSK������7KH�8QREVHUYHG�&RPSRQHQWV�F\FOH�LV�VRPHZKDW�
QRLV\��EXW�ERWK�PHWKRGV�\LHOGHG�D�FUHGLEOH�F\FOH�FRPSDUHG�WR�WKH�UHIHUHQFH�F\FOHV��
FRQILUPLQJ�WKH�SUHVHQFH�RI�D�FRPPRQ�F\FOH��

�

*UDSK������&RPPRQ�F\FOHV�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW�� FRPSXWHG� YLD� GLUHFW� PHWKRGV�� 6WRFN� DQG� :DWVRQ� PHWKRG� �6:�� DQG� 8QREVHUYHG�

FRPSRQHQWV�PRGHO��8&���6KDGHG�DUHDV�UHSUHVHQW�1%(5�UHFHVVLRQ�SHULRGV��

��

����

��

����

�

���

�

���

�

���

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

8&�F\FOH 6:�PRGHO

�



� � ���

�

%RWK�FRPPRQ�F\FOHV�PDWFK�WKH�'XWFK�EXVLQHVV�F\FOH��DV�FDQ�EH�GHWHUPLQHG�DPRQJ�
RWKHUV�E\�FRPSDULQJ�WKH�GDWLQJ�RI�PDMRU�WXUQLQJ�SRLQWV�LQ�WDEOH������%RWK�FRPPRQ�
F\FOHV� IRXQG�KHUH�FRQFHQWUDWH�RQ� WKH�PDMRU�EXVLQHVV�F\FOH�PRYHPHQWV��ZLWK� VRPH�
LQIOXHQFH�RI�PLQRU�F\FOHV��7KH�RQO\�SUREOHP�LV�ZLWK�WKH�GDWLQJ�RI�WKH������WURXJK�E\�
WKH�8&�PRGHO��ZKLFK�VHHPV�WR�EH�GHOD\HG�WR�������7KLV�LV�QRW�D�PDMRU�SUREOHP��DV�
WKH�WHFKQLTXH�RI�ILQGLQJ�WKH�FRPPRQ�FRPSRQHQW�GLUHFWO\�E\�8&�LV�RQO\�XVHG�KHUH�DV�
DQ�DOWHUQDWLYH�ZD\�RI�ILQGLQJ�WKH�EXVLQHVV�F\FOH��DQG�RQ�WKH�ZKROH�WKH�8&�F\FOH�LV�
FUHGLEOH�� )RU� WKH�1HWKHUODQGV�� WKH� HVWLPDWHG� GXUDWLRQ� RI� WKH� EXVLQHVV� F\FOH� LQ� WKLV�
SHULRG�ZDV���\HDUV��7KH�HVVHQWLDO�IHDWXUHV�RI�WKHVH�WZR�F\FOHV�DUH�VLPLODU�WR�WKRVH�RI�
WKH� DJJUHJDWH� FRPPRQ� F\FOHV� UHVXOWLQJ� IURP� WKH� LQGLUHFW� PHWKRGV�� DV� ZLOO� EH�
DQDO\VHG�IXUWKHU�LQ�WKH�QH[W�VHFWLRQ��

�

� 7DEOH������%XVLQHVV�F\FOH�FKURQRORJLHV��GDWHV�RI�SHDNV�DQG�WURXJKV��IRU�

� �WKH�1HWKHUODQGV��DFFRUGLQJ�WR�FRPPRQ�F\FOHV�FRPSXWHG�XVLQJ��

� 6	:�PHWKRG�DQG�8&�PRGHO��7LPH�VKLIWHG�PHDQV�WKDW�LQGLYLGXDO�LQGLFDWRUV�

� �ZHUH�VKLIWHG�LQ�WLPH�WR�FRPSHQVDWH�IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV��

� FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV���

� UHIHUHQFH� 6:�

PHWKRG�

7LPH�

VKLIWHG�6:�

PHWKRG�

8&�

PRGHO�

7LPH�

VKLIWHG�

8&�

PRGHO�

3HDN� �����T�� QD� QD� ������� �������

7URXJK� �����T�� �����T�� �����T�� �������� �������

3HDN� �����T�� �����T�� �����T�� �������� �������

7URXJK� �����T�� �����T�� �����T�� ������� �������

�

7R�VHH�ZKHWKHU�WKH�HVWLPDWLRQ�SURFHVV�VXIIHUHG�EHFDXVH�D�PL[�RI�ODJJLQJ��FRLQFLGHQW�
DQG� OHDGLQJ� LQGLFDWRUV� ZDV� XVHG�� DJDLQ� DQ� DGGLWLRQDO� F\FOH� FRPSXWDWLRQ� XVLQJ� D�
FRUUHFWHG� LQGLFDWRU� VHW� ZDV� SHUIRUPHG�� 7KH� UHVXOWLQJ� FRPPRQ� F\FOHV� GR� GLIIHU�
VRPHZKDW�IURP�WKH�RULJLQDO�F\FOHV��EXW�WKH�EXVLQHVV�F\FOH�FKURQRORJLHV�DQG�JHQHUDO�
FRXUVH�RI�WKH�EXVLQHVV�F\FOH�DUH�VXIILFLHQWO\�VLPLODU��VHH�WDEOH�����DQG�JUDSKV�����DQG�
�����7KLV�LV�FRQILUPHG�E\�KLJK�FRUUHODWLRQV�EHWZHHQ�WKH�RULJLQDO�FRPPRQ�F\FOHV�DQG�
WKH�FRPPRQ�F\FOHV�UHVXOWLQJ�IURP�WKH�WLPH�VKLIWHG�LQGLFDWRU�VHW��)RU�WKH�8&�PRGHOV��
WKLV�DPRXQWHG�WR�������DW�ODJ�]HUR��ZKLOH�IRU�WKH�6:�PHWKRG�FRUUHODWLRQ�ZDV�������
EXW�ZLWK�D�OHDG�RI�VL[�PRQWKV�IRU�WKH�WLPH�VKLIWHG�LQGLFDWRU�VHW��2YHUDOO��DV�ZDV�WKH�
FDVH� IRU� WKH� 86$� LQGLFDWRUV�� WKH� XVH� RI� D� PL[HG� GDWDVHW� GRHV� QRW� VHHP� WR� KDYH�
XQGXO\�GLVWRUWHG�WKH�F\FOH�HVWLPDWLRQ��

�

�

�



� � ���

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW��&RPPRQ�F\FOH�FRPSXWHG�XVLQJ�6WRFN�DQG�:DWVRQ�PRGHO��6:���$QDO\VLV�ERWK�SHUIRUPHG�

XVLQJ� RULJLQDO� GDWD� DQG� FRUUHFWHG� GDWD� VHW� ZLWK� � LQGLYLGXDO� LQGLFDWRUV� VKLIWHG� LQ� WLPH� WR�

FRPSHQVDWH�IRU�WKHLU�UHVSHFWLYH�OHDGV�DQG�ODJV�FRPSDUHG�WR�WKH�UHIHUHQFH�EXVLQHVV�F\FOHV��

��

����

��

����

�

���

�

���

�
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��
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6:�PRGHO 7LPH�VKLIWHG�6:�PRGHO �

�

*UDSK������&RPPRQ�F\FOH�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW�� &RPPRQ� F\FOH� FRPSXWHG� XVLQJ� 8QREVHUYHG� FRPSRQHQWV� PRGHO� �8&��� $QDO\VLV� ERWK�

SHUIRUPHG�XVLQJ�RULJLQDO�GDWD�DQG�FRUUHFWHG�GDWD�VHW�ZLWK� � LQGLYLGXDO� LQGLFDWRUV�VKLIWHG� LQ�

WLPH� WR�FRPSHQVDWH� IRU� WKHLU�UHVSHFWLYH� OHDGV�DQG� ODJV�FRPSDUHG� WR� WKH�UHIHUHQFH�EXVLQHVV�

F\FOHV��

��

��

��

��

�

�

�

�

�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
8&�F\FOH WLPH�VKLIWHG�8&�F\FOH �



� � ���



� � ���

�

���� 2YHUDOO�FRPSDULVRQ�UHVXOWV�FRPPRQ�F\FOH�FRPSXWDWLRQ�IRU�WKH�1HWKHUODQGV�

�

$V�IRU�WKH�86$��ZKHQ�FRPSDULQJ�WKH�EXVLQHVV�F\FOHV�\LHOGHG�IRU�WKH�1HWKHUODQGV�E\�
WKH�GLIIHUHQW�PHWKRGV��WKHUH�LV�FOHDU�DYHUDOO�VLPLODULW\��,Q�JUDSK������WKH�F\FOHV�RI�WKH�
+3��&)��8&�DQG�6:�PHWKRGV�DUH�VKRZQ�WRJHWKHU��DQG�WKH�SDWWHUQV�RI�WKH�GLIIHUHQW�
DJJUHJDWH�FRPPRQ�F\FOHV�DUH�DOO�EXW�HTXDO��

�

*UDSK������&RPPRQ�F\FOHV�UHSUHVHQWLQJ�'XWFK�EXVLQHVV�F\FOH�EDVHG�RQ�FURVV�VHFWLRQDO�GDWD�

VHW�� FRPSXWHG� YLD� ERWK� GLUHFW� DQG� LQGLUHFW� PHWKRGV�� 6WRFN� DQG� :DWVRQ� PHWKRG� �6:���

8QREVHUYHG�FRPSRQHQWV�PRGHO� �8&���+RGULFN�3UHVFRWW�YDULDQW� �+3�� IROORZHG�E\�SULQFLSDO�

FRPSRQHQW� DQDO\VLV�� &KULVWLDQR�)LW]JHUDOG� ILOWHU� �&)�� IROORZHG� E\� SULQFLSDO� FRPSRQHQW�

DQDO\VLV��

��

����

��

����

�

���

�

���

�

���
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��

��
��
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��

3ULQFLSDO�FRPSRQHQWV�F\FOH�KS 3ULQFLSDO�FRPSRQHQWV�F\FOH�FI
8&�F\FOH 6:�PRGHO

�

�

7KLV�FRQFRUGDQFH�LV�FRQILUPHG�E\�WKH�FURVV�FRUUHODWLRQV�EHWZHHQ�WKH�GLIIHUHQW�F\FOHV�
LQ�WDEOH�������7KHVH�DUH�KLJK��RQ�DYHUDJH�DOPRVW�����DQG�LQ�JHQHUDO�OHDGV�RU�ODJV�DUH�
QRW�PRUH�WKDQ�D�IHZ�PRQWKV��2QO\�H[FHSWLRQ�LV�DJDLQ�WKH�6:�F\FOH��EXW�DV�H[SODLQHG�
WKLV�GLIIHUHQFH�LV�H[SHFWHG�DV�WKLV�F\FOH�LV�EDVHG�RQ�JURZWK�UDWHV��

�



� � ���

7DEOH�������&RUUHODWLRQV�EHWZHHQ�FRPPRQ�F\FOHV�IRU�WKH�'XWFK�HFRQRP\�UHVXOWLQJ�IURP�WKH�

GLIIHUHQW�GHWUHQGLQJ�PHWKRGV��

�

� +3�PHWKRG�
VLPSOH�
DYHUDJH�

+3�PHWKRG�

3ULQFLSDO�
FRPSRQHQW�

&)�ILOWHU�

VLPSOH�
DYHUDJH�

&)�ILOWHU��

3ULQFLSDO�
FRPSRQHQW�

8&�PRGHO� 6:�
PHWKRG�

+3�PHWKRG�
VLPSOH�DYHUDJH� � � � � � �

+3�PHWKRG�
3ULQFLSDO�
FRPSRQHQW�

����������� � � � � �

&)�ILOWHU�
VLPSOH�DYHUDJH� ���������� ����������� � � � �

&)�ILOWHU��
3ULQFLSDO�
FRPSRQHQW�

���������� ����������� ���������� � � �

8&�PRGHO�
����������� ����������� ����������� ����������� � �

6:�PHWKRG�
����������� ����������� ����������� ����������� ������������ �

� /HDGV�DQG�ODJV�FRQFHUQ�WKH�LQGLFDWRU�LQ�WKH�OHIWPRVW�FROXPQ�

�

7KH�LGHQWLILFDWLRQ�RI�WKH�PDMRU�WXUQLQJ�SRLQWV�LQ�WKH�EXVLQHVV�F\FOH�DFFRUGLQJ�WR�WKH�
GLIIHUHQW�PHWKRGV�LV�VKRZQ�LQ�WDEOH�������$V�LQGLFDWHG�EHIRUH��DOO�PHWKRGV�UHOLDEO\�
DQG� WLPHO\� LGHQWLI\� WKHVH� ZKHQ� FRPSDUHG� ZLWK� WKH� UHIHUHQFH� FKURQRORJ\�� 7KLV�
DXWRPDWLFDOO\�PHDQV� WKDW� WKHUH� LV� DOVR� VWURQJ� FRQFRUGDQFH� LQ� WXUQLQJ� SRLQW� GDWLQJ�
EHWZHHQ�WKH�GLIIHUHQW�PHWKRGV��JLYH�RU�WDNH�D�IHZ�PRQWKV��

�

7DEOH� ������%XVLQHVV� F\FOH� FKURQRORJLHV� �GDWHV� RI� SHDNV� DQG� WURXJKV�� IRU� WKH�1HWKHUODQGV�

DFFRUGLQJ� WR� FRPPRQ� F\FOHV� FRPSXWHG� XVLQJ� +RGULFN�3UHVFRWW� YDULDQW�� &KULVWLDQR�

)LW]JHUDOG� ILOWHU� �ERWK� VLPSOH� DYHUDJH� DQG� SULQFLSDO� FRPSRQHQW��� 6	:�PHWKRG�� DQG� 8&�

PRGHO���

�

�

� UHIHUHQFH� 6:�

PHWKRG�

8&�

PRGHO�

+3�PHWKRG�

VLPSOH�

DYHUDJH�

+3�PHWKRG�

3ULQFLSDO�

FRPSRQHQW�

&)�ILOWHU�

VLPSOH�

DYHUDJH�

&)�ILOWHU��

3ULQFLSDO�

FRPSRQHQW�

3� �����T�� QD� ������� ������� ������� �������� ��������

7� �����T�� �����T�� �������� �������� ������� ������� ��������

3� �����T�� �����T�� �������� ������� ������� ������� �������

7� �����T�� �����T�� ������� ������� ������� ������� �������



� � ���

7KLV� DJUHHPHQW� RQ� PDMRU� WXUQLQJ� SRLQWV� LV� UHIOHFWHG� LQ� FRUUHVSRQGHQFH� RI� WKH�
UHVSHFWLYH�FRPPRQ�F\FOHV�ZLWK�VWDQGDUG�SUR[LHV�IRU�WKH�EXVLQHVV�F\FOH��,Q�WDEOH������
WKH�FRUUHODWLRQV�RI�WKH�FRPPRQ�F\FOHV�ZLWK�WKH�+3��RU�&)�F\FOHV�RI�,3�DQG�*'3�DUH�
VKRZQ��,3�DQG�*'3�DUH�FRQVLGHUHG�WR�EH�WKH�EHVW�LQGLYLGXDO�SUR[LHV�RI�WKH�EXVLQHVV�
F\FOH��&RUUHODWLRQV�DUH�KLJK��W\SLFDOO\�EHWZHHQ�����DQG������ZLWK�H[FHSWLRQ�DJDLQ�IRU�
WKH�6:�F\FOH���JHQHUDOO\�ZLWK�VPDOO�RU�QR�OHDGV��WKXV�DOPRVW�FRLQFLGHQW���

�

7DEOH�������&RUUHODWLRQV�EHWZHHQ�FRPPRQ�F\FOHV�IRU�WKH�'XWFK� �

� �HFRQRP\�UHVXOWLQJ�IURP�WKH�GLIIHUHQW�GHWUHQGLQJ�PHWKRGV�DQG�UHIHUHQFH�

� �VHULHV�EDVHG�RQ�GHYLDWLRQ�F\FOHV�RI�LQGXVWULDO�SURGXFWLRQ�DQG�*'3��

� ,3�+3�F\FOH� *'3�+3�

F\FOH�

,3�&)�

F\FOH�

*'3�&)�

F\FOH�

+3�PHWKRG�
VLPSOH�DYHUDJH�

����������� ����������� � �

+3�PHWKRG�
3ULQFLSDO�
FRPSRQHQW�

����������� ����������� � �

+3�PHWKRG�
3ULQFLSDO�
FRPSRQHQW�
WLPH�VKLIWHG�
LQGLFDWRUV�

���������� ����������� � �

&)�ILOWHU�VLPSOH�
DYHUDJH�

� � ����������� �����������

&)�ILOWHU��
3ULQFLSDO�
FRPSRQHQW�

� � ����������� �����������

&)�ILOWHU��
3ULQFLSDO�
FRPSRQHQW�
WLPH�VKLIWHG�
LQGLFDWRUV�

� � ����������� ����������

8&�PRGHO� ���������� ����������� ����������� ����������

6:�PHWKRG� ����������� ������������ ����������� ������������

/HDGV�DQG�ODJV�LQ�PRQWKV����PHDQV�WKDW�WKH�LQGLFDWRU�ODJV�WKH�UHIHUHQFH��� �������

��PHDQV�D�OHDG��

�

$OO� WKH� FRPSXWHG� FRPPRQ� F\FOHV� DUH� DEOH� WR� LGHQWLI\� WKH� PDMRU� EXVLQHVV� F\FOH�
WXUQLQJ� SRLQWV� LQ� D� UHOLDEOH� DQG� WLPHO\� IDVKLRQ�� DQG� KDYH� VWURQJ�� FRLQFLGHQW�
FRUUHODWLRQV�ZLWK�SUR[LHV�IRU�WKH�EXVLQHVV�F\FOH��$OVR��WKH�GLIIHUHQW�FRPPRQ�F\FOHV�
DUH�YHU\�VLPLODU��VR�WKHUH�LV�DJUHHPHQW�EHWZHHQ�WKH�GLIIHUHQW�PHWKRGV�RQ�WKH�QDWXUH�
RI� WKH� EXVLQHVV� F\FOH�� ,W� LV� HVSHFLDOO\� QRWHZRUWK\� WKDW� PHWKRGV� ZKLFK� H[SOLFLWO\�
HVWLPDWH�D�FRPPRQ�F\FOH�DUULYH�DW�YHU\�VLPLODU�F\FOHV�DV�UHVXOW�IURP�DJJUHJDWLQJ�WKH�
F\FOHV�RI�WKH�LQGLYLGXDO�LQGLFDWRUV��WKH�LQGLUHFW�DSSURDFKHV���7KLV�VXSSRUWV�WKH�QRWLRQ�
WKDW�WKH��XQ�ZHLJKWHG�DYHUDJH�RI�WKH�LQGLYLGXDO�F\FOHV�LV�D�FRPPRQ�F\FOH���

�



� � ���

2Q�WKH�ZKROH��DOO� WKLV�VKRZV�WKDW�LW� LV�YDOLG� WR�VWDWH�WKDW� � WKH�FRPPRQ�F\FOH�RI�WKH�
FURVV�VHFWLRQDO� LQGLFDWRU� VHWV� UHSUHVHQW� WKH� EXVLQHVV� F\FOH�� 7KH� HYLGHQFH� LQ� WKLV�
VWXG\�� WKH� VLPLODULW\� LQ� WKH� FRPPRQ� F\FOH� UHVXOWLQJ� IURP� WKH� GLIIHUHQW� GHWUHQGLQJ�
PHWKRGV��VXJJHVWV�WKDW�F\FOHV�IRXQG�DUH�QRW�VSXULRXV��7KLV�LV�DOVR�FRQILUPHG�E\�WKH�
RXWFRPHV�RI� WKH�+DUGLQJ�DQG�3DJDQ� LQGH[�RI�FRQFRUGDQFH��ZKLFK�FDQ�EH� IRXQG� LQ�
DSSHQGL[� ,,�� ,W� ZRXOG� EH� UDWKHU� XQOLNHO\� WKDW� DOO� WKH� GLIIHUHQW�PHWKRGV� WHVWHG� KHUH�
\LHOGHG� WKH� VDPH� EXVLQHVV� F\FOH� FKURQRORJ\� E\� FKDQFH��$V� FRQFOXGHG� EHIRUH�� WKH�
DJJUHJDWH�F\FOH�VHHPV�WR�EH�OHVV�VHQVLWLYH�WR�WKH�GHWUHQGLQJ�PHWKRG�XVHG�WKDQ�F\FOHV�
RI�LQGLYLGXDO�LQGLFDWRUV��,W�LV�DOVR�LQWHUHVWLQJ�WR�FRQVLGHU�WKLV�DUJXPHQW�LQ�WKH�UHYHUVH��
VWDWLQJ� WKDW� WKH� EXVLQHVV� F\FOH� FDQ� EH� GHILQHG� DV� EHLQJ� WKH� FRPPRQ� F\FOLFDO�
FRPSRQHQW�RI�D�GLYHUVH�VHW�RI�UHOHYDQW�PDFUR�HFRQRPLF�LQGLFDWRUV���

�



� � ���

�

��� 'LVFXVVLRQ�DQG�FRQFOXVLRQV�

�

(DFK�RI�WKH�GLIIHUHQW�DSSURDFKHV�WR�PHDVXULQJ�WKH�EXVLQHVV�F\FOH�KDV�LWV�DGYDQWDJHV��
7KH�FODVVLFDO�DSSURDFK�LV�YHU\�VLPSOH�WR�XQGHUVWDQG�DQG�UHTXLUHV�OLWWOH�FRPSXWDWLRQDO�
HIIRUW�� 7KH� JURZWK� UDWH� DSSURDFK� WR� HFRQRPLF� F\FOHV� LV� WUDQVSDUHQW� DQG� WKH�
PHWKRGRORJ\� LV� UREXVW��7KH�JURZWK�RU�GHYLDWLRQ�F\FOH�DSSURDFK�XVHG�KHUH�RIIHUV�D�
PRUH� FRKHUHQW� DQG� UHOHYDQW� ZD\� WR� DQDO\VH� EXVLQHVV� F\FOH� GHYHORSPHQWV�� ,W�
DXWRPDWLFDOO\� FODVVLILHV� SHULRGV� DV� H[KLELWLQJ� DERYH� RU� EHORZ� WUHQG� GHYHORSPHQW��
7KLV�PHDQV�WKDW�LW�GHILQHV�DQ�DOWHUQDWLRQ�EHWZHHQ�SKDVHV�RI�ZHDN�RU�VWURQJ�JURZWK��
ZKLFK� LV� D� PRUH� IXQGDPHQWDO� DQG� UHOHYDQW� GLVWLQFWLRQ� WKDQ� EHWZHHQ� SRVLWLYH� RU�
QHJDWLYH� JURZWK�� +RZHYHU�� WKH� PDLQ� SRLQW� KHUH� LV� WKDW� ZKDWHYHU� EXVLQHVV� F\FOH�
FRQFHSW�LV�FKRVHQ��D�PXOWLYDULDWH�DSSURDFK�LV�VXSHULRU�WR�UHO\LQJ�RQ�D�VLQJOH�LQGLFDWRU�
WR�GHILQH�WKH�EXVLQHVV�F\FOH��

7KH� FRQFHSW� GHPRQVWUDWHG� KHUH� LV� D� FURVV� VHFWLRQDO� DSSURDFK� WR� EXVLQHVV� F\FOH�
DQDO\VHV��7KLV�PHDQV�WKDW�WKH�FXUUHQW�VWDQFH�RI�WKH�EXVLQHVV�F\FOH�LV�GHULYHG�IURP�D�
PL[HG� VHW� RI� ODJJLQJ�� FRLQFLGHQW� DQG� OHDGLQJ� LQGLFDWRUV��7KH� UHVXOWV� VKRZ� WKDW� WKH�
DJJUHJDWH�RU�FRPPRQ�F\FOH�RI�D�VXIILFLHQWO\�GLYHUVH�DQG�UHSUHVHQWDWLYH�VHW�RI�PDFUR�
HFRQRPLF� LQGLFDWRUV� VXFFHVVIXOO\� UHIOHFWV� WKH� EXVLQHVV� F\FOH�� 6HYHUDO� GLIIHUHQW�
PHWKRGV�ZHUH�XVHG�KHUH�WR�FRPSXWH�WKH�FRPPRQ�F\FOH��$�GLVWLQFWLRQ�FDQ�EH�PDGH�
EHWZHHQ� LQGLUHFW�PHWKRGV�DQG�GLUHFW�PHWKRGV�� ,Q� WKH�FDVH�RI� WKH� LQGLUHFW�PHWKRGV��
WKH�F\FOHV�RI�WKH�LQGLYLGXDO�FRPSRQHQW�LQGLFDWRUV�DUH�FRPSXWHG�ILUVW��KHUH�XVLQJ�ERWK�
WKH�+RGULFN�3UHVFRWW� DQG�&KULVWLDQR�)LW]JHUDOG� ILOWHUV��&RQVHTXHQWO\� WKH� LQGLYLGXDO�
F\FOHV�ZHUH� DJJUHJDWHG� LQWR� D� FRPPRQ� F\FOH�� YLD� ERWK� XQZHLJKWHG� DYHUDJLQJ� DQG�
SULQFLSDO�FRPSRQHQW�DQDO\VLV��7KH�GLUHFW�PHWKRGV�JLYH�D�GLUHFW��IRUPDO�HVWLPDWLRQ�RI�
WKH�FRPPRQ�F\FOLFDO� FRPSRQHQW��+HUH�� WKH�G\QDPLF� IDFWRU� DSSURDFK�RI�6WRFN�DQG�
:DWVRQ� DQG� WKH� 8QREVHUYHG� &RPSRQHQWV� PHWKRGV� ZHUH� XVHG�� $OO� WKHVH� PHWKRGV�
\LHOGHG�DJJUHJDWH�FRPPRQ�F\FOHV�ZKLFK�ZHUH�YHU\�VLPLODU��DQG�DOO�JDYH�D�FUHGLEOH�
UHSUHVHQWDWLRQ�RI�WKH�EXVLQHVV�F\FOH��7KH�FRUUHVSRQGHQFH�EHWZHHQ�WKH�RXWFRPHV�RI�
WKH� GLIIHUHQW� PHWKRGV� LV� D� ZHOO� NQRZQ� IDFW� IURP� WKH� OLWHUDWXUH� >.OHLQ� DQG�0RRUH�
�������� %DQUML� DQG� +LULV� �������� 9DOOH� H� $]HYHGR� HW� DOO�� �������� =DUQRZLW]� DQG�
2]\LOGLULP�������@��DQG�LW�LV�YHU\�LPSRUWDQW��,W�PHDQV�WKDW�LW�FDQ�EH�FRQFOXGHG�WKDW�
WKH� FRPSXWHG�FRPPRQ� F\FOHV� DUH� UHDO�� DQG�QRW� DUWHIDFWV�RI� D� FHUWDLQ�PHWKRG��7KH�
FLWHG�VWXGLHV�FRQILUP�WKDW�PRVW�PHWKRGV�DUH�DEOH�WR�UHSURGXFH�WKH�UHOHYDQW�VWDQGDUG�
EXVLQHVV� F\FOH� FKURQRORJLHV�� ,W� LV� HVSHFLDOO\� HQFRXUDJLQJ� WKDW� WKH� GLUHFW� PHWKRGV��
ZLWK� WKHLU� IRUPDO� HVWLPDWLRQ� RI� WKH� FRPPRQ� F\FOH� \LHOG� VLPLODU� RXWFRPHV� WR� WKH�
PRUH� LQIRUPDO�LQGLUHFW�PHWKRGV��7KH�VLPSOHVW�DSSURDFK��FRPSXWLQJ�DQ�XQZHLJKWHG�
DYHUDJH� RI� LQGLYLGXDO� F\FOHV� JLYHV� DQ� RXWFRPH� YHU\� VLPLODU� WR� WKH�PRVW� DGYDQFHG�
PHWKRGV��D�UHVXOW�DOVR�IRXQG�LQ�HDUOLHU�VWXGLHV�>.UDQHQGRQN�HW�DOO����������'HQ�5LMHU�
������@���
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8VLQJ� D� FURVV� VHFWLRQDO� DSSURDFK� WR� LGHQWLI\� WKH� EXVLQHVV� F\FOH� PHDQV� WKDW� WKH�
HPSKDVLV�LQ�WKH�DQDO\VLV�OLHV�PRUH�RQ�HFRQRPLF�DFWLYLW\�WKDQ�RQ�RXWSXW��,Q�WKLV�DQG�
LQ�WKH�XVH�RI�D�PL[HG�LQGLFDWRU�VHW��WKH�FURVV�VHFWLRQDO�PHWKRG�LV�UHODWHG�WR�WKH�ODUJH�
VFDOH� G\QDPLF� IDFWRU� PRGHOV� DV� XVHG� IRU� H[DPSOH� LQ� WKH� (XURFRLQ� LQGLFDWRU�� 7KH�
GLIIHUHQFH�LV�WKDW�WKH�DSSURDFK�SUHVHQWHG�KHUH�XVHV�RQO\�D�OLPLWHG�GDWDVHW�DQG�WKDW�WKH�
FRPSXWDWLRQV� FDQ� EH� SHUIRUPHG� XVLQJ� GLIIHUHQW� PHWKRGV�� 2WKHU� VWXGLHV� KDYH� DOVR�
VKRZQ�WKDW�DQ�LQGLFDWRU�VHW�RI�UHODWLYHO\�OLPLWHG�VL]H�FDQ�EH�UHOLDEO\�XVHG�WR�WUDFN�WKH�
EXVLQHVV� F\FOH� >9DOOH� H� $]HYHGR� HW� DOO�� �������� ,QNODDU� HW� DOO�� ������@�� (FRQRPLF�
DFWLYLW\�LV�RI�FRXUVH�D�UDWKHU�DEVWUDFW�FRQFHSW��EXW�LW�FDQ�EH�HTXDWHG�ZLWK�WKH�FRPPRQ�
G\QDPLF� FRPSRQHQW� LQ� WKH� HFRQRP\�� UHSUHVHQWHG� KHUH� E\� WKH� FRPPRQ� F\FOH��
(FRQRPLF�DFWLYLW\�LV�PRUH�UHOHYDQW�WKDQ�RXWSXW�EHFDXVH�LW�LV�D�PXFK�EURDGHU�FRQFHSW��
,W�DOVR�HQFRPSDVVHV�GHYHORSPHQWV�LQ�WKH�ODERXU�PDUNHW��WKH�ILQDQFLDO�PDUNHWV�DQG�LQ�
HFRQRPLF�FRQILGHQFH�DQG�H[SHFWDWLRQV��,W� WKHUHIRUH�LV�D�PRUH�DFFXUDWH�UHIOHFWLRQ�RI�
FXUUHQW�HFRQRPLF�FRQGLWLRQV��

2QH�DGGLWLRQDO�DGYDQWDJH�RI�WKH�FURVV�VHFWLRQDO�DSSURDFK�SUHVHQWHG�LQ�WKLV�VWXG\�DUH�
WKDW� WKLV�PHWKRG� LV� UREXVW� WR� WUDQVLHQW� LGLRV\QFUDWLF�GHYHORSPHQWV� DQG� �WHPSRUDU\��
YDULDWLRQV� LQ� WKH� OHDGLQJ� RU� ODJJLQJ� FKDUDFWHU� RI� LQGLYLGXDO� FRPSRQHQW� LQGLFDWRUV��
7KHVH�DUH�DYHUDJHG�RXW��:KHQ�UHO\LQJ�D�VLQJOH�LQGLFDWRU�WR�WUDFN�WKH�EXVLQHVV�F\FOH��
DW\SLFDO�RU�WHPSRUDU\�GHYHORSPHQWV�FDQ�OHDG�WR�PLVOHDGLQJ�VLJQDOV��8VLQJ�D�VPDOO��
IRFXVHG� VHW� RI� FRLQFLGHQW� LQGLFDWRUV� DOVR� PHDQV� WKDW� RQH� FDQ� EH� YXOQHUDEOH� WR�
FKDQJHV� LQ� EHKDYLRXU�� $OVR�� WKH� GLYHUVH� FKDUDFWHU� EXW� PDQDJHDEOH� VL]H� RI� WKH�
LQGLFDWRU�VHW�DOORZV�IRU�D�PRUH�SURIRXQG�DQDO\VLV�RI�FXUUHQW�HFRQRPLF�GHYHORSPHQWV��
$� ILQDO� DGYDQWDJH� LV� WKDW� WKH� LQGLFDWRU� VHW� FDQ�EH� ILQH� WXQHG� WR� \LHOG� WUXO\� FXUUHQW�
PRQWKO\� LQIRUPDWLRQ�RQ�WKH�VWDWH�RI� WKH�HFRQRP\��:LWK�PRVW�FRLQFLGHQW� LQGLFDWRUV�
WKLV�LV�GLIILFXOW�GXH�WR�WKH�SUHVHQFH�RI�SXEOLFDWLRQ�ODJV��ZKLFK�FDQ�YDU\�EHWZHHQ�RQH�
DQG�PRUH�WKDQ�WKUHH�PRQWKV��%\�FKRRVLQJ�WKH�ULJKW�PL[�RI�LQGLFDWRUV��LW�LV�SRVVLEOH�WR�
FRQVWUXFW�D�PRQLWRULQJ�V\VWHP�ZKLFK�VKRZV�LQ�UHDO�WLPH�WKH�PRQWKO\�FXUUHQW�VWDWH�RI�
WKH�EXVLQHVV�F\FOH��
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/LWHUDWXUH�

�

�

$OWLVVLPR�� )��� &ULVWDGRUR�� 5��� )RUQL�� 0��� /LSSL�� 0�� DQG� 9HURQHVH�� *�� �������
� ³1HZ�(852FRLQ��WUDFNLQJ�HFRQRPLF�JURZWK�LQ�UHDO�WLPH´��&(35�GLVFXVVLRQ�
� SDSHU������

%DQHUML�� $�� DQG�+LULV�� /�� ³$�PXOWLGLPHQVLRQDO� IUDPHZRUN� IRU�PHDVXULQJ� EXVLQHVV�
� F\FOHV´��(FRQRPLF�F\FOH�UHVHDUFK�LQVWLWXWH��ZZZ�EXVLQHVVF\FOH�FRP�

%DQUML��$� DQG�+LULV��/� ������� ³$� IUDPHZRUN� IRU�PHDVXULQJ� LQWHUQDWLRQDO� EXVLQHVV�
� F\FOHV´��,QWHUQDWLRQDO�MRXUQDO�RI�IRUHFDVWLQJ��YRO������S���������

%RQHQNDPS�� -�� �������� ³+HU]LHQLQJ�YDQ�GH�&3%�FRQMXQFWXXULQGLFDWRU´�� �LQ�'XWFK��
&3%�0HPRUDQGXP�����&HQWUDDO�3ODQEXUHDX��'HQ�+DDJ��

%RQHQNDPS��-���.UDQGHQGRQN�+��DQG�9HUEUXJJHQ��-���������³$�OHDGLQJ�LQGLFDWRU�IRU�
WKH�'XWFK�HFRQRP\´��&3%�GLVFXVVLRQ�SDSHU����

%XUQV��$�)���DQG�0LWFKHOO�:�&����������³0HDVXULQJ�%XVLQHVV�&\FOHV´��1%(5�1HZ�
<RUN��

&DQRYD�� )�� �������� ³'HWUHQGLQJ� DQG� EXVLQHVV� F\FOH� IDFWV´�� -RXUQDO� RI� 0RQHWDU\�
(FRQRPLFV�YRO�����S������±�����

&DQRYD��)�� ��������³'RHV�GHWUHQGLQJ�PDWWHU� IRU� WKH�GHWHUPLQDWLRQ�RI� WKH� UHIHUHQFH�
F\FOH�DQG�WKH�VHOHFWLRQ�RI�WXUQLQJ�SRLQWV"´��7KH�(FRQRPLF�-RXUQDO�YRO�������S��
���±�����

&DUULHUR��$��DQG�0DUFHOOLQR��0���������³0RQLWRULQJ�WKH�HFRQRP\�RI�WKH�(XUR�DUHD��
� $�FRPSDULVRQ�RI�FRPSRVLWH�FRLQFLGHQW�LQGH[HV´��,*,(5�ZRUNLQJ�SDSHU�QR��
� ����

&DUYDOKR�� 9�0�� DQG� +DUYH\�� $�&�� ������� ³&RQYHUJHQFH� DQG� F\FOHV� LQ� WKH� (XUR�
� ]RQH´��&(35�GLVFXVVLRQ�SDSHU������

&KULVWLDQR��/�-��DQG�)LW]JHUDOG��7�-���������³7KH�%XVLQHVV�&\FOH��,W¶V�VWLOO�D�SX]]OH´��
)HGHUDO�5HVHUYH�%DQN�RI�&KLFDJR�(FRQRPLF�3HUVSHFWLYHV��WK�TXDUWHU��S��������

&KULVWLDQR�� /�-��� )LW]JHUDOG�� 7�-�� �������� �7KH� EDQG� SDVV� ILOWHU´�� 1%(5� :RUNLQJ�
SDSHU�������1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��&DPEULGJH��86$��

&RRSHU�� 5�� ������� ³%XVLQHVV� F\FOHV�� 7KHRU\�� HYLGHQFH� DQG� LPSOLFDWLRQV´�� 1%(5�
ZRUNLQJ�SDSHU�������

)XKUHU��-�&��DQG�6FKXK��6��������³%H\RQG�6KRFNV��ZKDW�FDXVHV�EXVLQHVV�F\FOHV"�$Q�
� RYHUYLHZ´��1HZ�(QJODQG�(FRQRPLF�5HYLHZ�1RYHPEHU�'HFHPEHU�S�������

)RUQL��0���+DOOLQ��0���/LSSL��0��DQG�5HDLFKOLQ��/���������³7KH�JHQHUDOL]HG�G\QDPLF�
� IDFWRU�PRGHO��LGHQWLILFDWLRQ�DQG�HVWLPDWLRQ´��&(35�GLVFXVVLRQ�SDSHU������

*XD\��$��� 6W�$PDQW�� 3�� �������� ³'R� WKH�+RGULFN�3UHVFRWW� DQG�%D[WHU�.LQJ� ILOWHUV�
SURYLGH� D� JRRG� DSSUR[LPDWLRQ� RI� EXVLQHVV� F\FOH"´��:RUNLQJ� 3DSHU� QR�� ����
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&HQWHU� IRU� 5HVHDUFK� RQ� (FRQRPHWULF� )OXFWXDWLRQV� DQG� (PSOR\PHQW��
8QLYHUVLWp�GX�4XpEHF�j�0RQWUpDO��&DQDGD��

+DPLOWRQ��-�'����������³:KDWV�UHDO�DERXW�WKH�EXVLQHVV�F\FOH´��1%(5�ZRUNLQJ�SDSHU�
�������

+DUGLQJ�� '�� DQG� 3DJDQ�� $�� ������� ³.QRZLQJ� WKH� F\FOH´�� 0HOERXUQH� LQVWLWXWH�
ZRUNLQJ�SDSHU�QR�����

+DUGLQJ�� '�� DQG� 3DJDQ� $�� ������� ³([WUDFWLQJ�� $QDO\VLQJ� DQG� 8VLQJ� &\FOLFDO�
,QIRUPDWLRQ´��0LPHR�8QLYHUVLW\�RI�0HOERXUQH�

+DUGLQJ�� '�� DQG� 3DJDQ�� $�� ������� ³'LVVHFWLQJ� WKH� F\FOH�� $� PHWKRGRORJLFDO�
LQYHVWLJDWLRQ´��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������S�����������

+DUYH\��$�&����������³)RUHFDVWLQJ��6WUXFWXUDO�7LPH�6HULHV�0RGHOV�DQG�WKH�.DOPDQ�
)LOWHU´��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH��

+DUYH\��$�&���-lJHU��$����������³'HWUHQGLQJ��VW\OL]HG�IDFWV�DQG�WKH�EXVLQHVV�F\FOH´��
-RXUQDO�RI�$SSOLHG�(FRQRPHWULFV�YRO�����S�����±�����

+DUYH\��$�&��DQG�.RRSPDQ��6�-����������³6LJQDO�H[WUDFWLRQ�DQG�WKH�IRUPXODWLRQ�RI�
XQREVHUYHG�FRPSRQHQWV�PRGHOV´��(FRQRPHWULFV�-RXUQDO�YRO�����S����±�����

+DUYH\��$�&��DQG�7ULPEXU��7�0����������³*HQHUDO�PRGHO�EDVHG�ILOWHUV�IRU�H[WUDFWLQJ�
F\FOHV� DQG� WUHQGV� LQ� HFRQRPLF� WLPH� VHULHV´��7KH�5HYLHZ� RI�(FRQRPLFV� DQG�
6WDWLVWLFV�YRO������S�����±�����

+RGULFN��5�-��DQG�3UHVFRWW��(�&����������³3RVWZDU�8�6��EXVLQHVV�F\FOHV��DQ�HPSLULFDO�
LQYHVWLJDWLRQ´��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ������±����

,QNODDU��5���-DFREV��-��DQG�5RPS��:���������³%XVLQHVV�F\FOH�LQGH[HV��'RHV�D�KHDS�RI�
� GDWD�KHOS"´�&&62�ZRUNLQJ�SDSHUV��������

.OHLQ�� 3�� HQ� 0RRUH�� *�� ������� ³7KH� OHDGLQJ� LQGLFDWRU� DSSURDFK� WR� HFRQRPLF�
� IRUHFDVWLQJ²UHWURVSHFW�DQG�SURVSHFW��1%(5�:RUNLQJ�SDSHU������

.UDQHQGRQN�� +��� %RQHQNDPS�� -��� 9HUEUXJJHQ�� -�� �������� ³'H� &3%�
FRQMXQFWXXULQGLFDWRU� JHDFWXDOLVHHUG� HQ� JHUHYLVHHUG´��&3%� GRFXPHQW�� QR� �����
&HQWUDDO�3ODQEXUHDX��'HQ�+DDJ��

.UDQHQGRQN��+���%RQHQNDPS��-��DQG�9HUEUXJJHQ�-���������³$�OHDGLQJ�LQGLFDWRU�IRU�
� WKH�'XWFK�HFRQRP\´��&3%�GLVFXVVLRQ�SDSHU�QR�����

/XJLQEXKO�� 5�� DQG�.RRSPDQ�� 6�� ������� ³&RQYHUJHQFH� LQ� (XURSHDQ� *'3� VHULHV´��
� -RXUQDO�RI�DSSOLHG�HFRQRPHWULFV��YRO��������S���������

0DUFHOOLQR��0���������³/HDGLQJ�LQGLFDWRUV��:KDW�KDYH�ZH�OHDUQHG"´�LQ�+DQGERRN�RI�
� (FRQRPLF� )RUHFDVWLQJ�� (OORW�� *��� *UDQJHU�� &��� 7LPPHUPDQQ�� $�� HGV��
� (OVHYLHU�1RUWK�+ROODQG��

0F*XFNLQ�� 5�+��� 2]\OLGLULP�� $�� DQG� =DUQRZLW]� 9�� ������� ³$� PRUH� WLPHO\� DQG�
� XVHIXO� LQGH[� RI� OHDGLQJ� LQGLFDWRUV´�� -RXUQDO� RI� %XVLQHVV� DQG� HFRQRPLF�
� VWDWLVWLFV�YRO�������S���������
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3UHVFRWW�� &�3�� ������� ³7KHRU\� DKHDG� RI� EXVLQHVV� F\FOH� PHDVXUHPHQW´�� )HGHUDO�
5HVHUYH�%DQN�RI�0LQQHDSROLV�TXDUWHUO\�UHYLHZ��UG�TXDUWHU�S������

'HQ� 5HLMHU�� $�+�-��� ������� ³,QWHUQDWLRQDO� EXVLQHVV� F\FOH� LQGLFDWRUV�� PHDVXUHPHQW�
DQG�IRUHFDVWLQJ´��'1%�UHVHDUFK�PHPRUDQGXP�:2������

'HQ�5LMHU��$�+�-�� ������� ³7KH�'XWFK� EXVLQHVV� F\FOH��ZKLFK� LQGLFDWRUV� VKRXOG�ZH�
� PRQLWRU"´��'1%�ZRUNLQJ�SDSHU�QR������

9DQ� 5XWK�� )��� 6FKRXWHQ�� %�� DQG� :HNNHU�� 5�� ������� ³7KH� 6WDWLVWLFV� 1HWKHUODQGV�
EXVLQHVV�F\FOH�WUDFHU��0HWKRGRORJLFDO�DVSHFWV��FRQFHSW��F\FOH�FRPSXWDWLRQ�DQG�
LQGLFDWRU�VHOHFWLRQ´��6WDWLVWLFV�1HWKHUODQGV�GLVFXVVLRQ�SDSHU�YLD�ZZZ�FEV�QO�

6FKHQN�+RSSp�� .�5�� �������� ³(FRQRPLF� JURZWK� DQG� EXVLQHVV� F\FOHV�� $� FULWLFDO�
FRPPHQW� RQ� GHWUHQGLQJ� WLPH� VHULHV´�� :RUNLQJ� 3DSHU� QR�� ���� ,QVWLWXWH� IRU�
(PSLULFDO�5HVHDUFK�LQ�(FRQRPLFV��8QLYHUVLW\�RI�=XULFK��6ZLW]HUODQG��

6WRFN�� -�+�� DQG� :DWVRQ�� 0�:�� �������� ³$� SUREDELOLW\� PRGHO� RI� WKH� FRLQFLGHQW�
HFRQRPLF�LQGLFDWRUV´��1%(5�ZRUNLQJ�SDSHU��������

6WRFN��-�+��DQG�:DWVRQ��0�:���������³0DFUR�HFRQRPLF�IRUHFDVWLQJ�XVLQJ�GLIIXVLRQ�
LQGH[HV´��-RXUQDO�RI�EXVLQHVV�DQG�HFRQRPLF�VWDWLVWLFV�YRO�����S����������

:DWVRQ�� 0�:�� �������� ³8QLYDULDWH� GHWUHQGLQJ� PHWKRGV� ZLWK� VWRFKDVWLF� WUHQGV´��
-RXUQDO�RI�0RQHWDU\�(FRQRPLFV�YRO������S����±����

9DOOH�H�$]HYHGR��-���.RRSPDQ��6��DQG�5XD��$���������³WUDFNLQJ�WKH�EXVLQHVV�F\FOH�
� RI� WKH� (XUR� DUHD�� D�PXOWLYDULDWH�PRGHO�EDVHG� EDQG�SDVV� ILOWHU´�� -RXUQDO� RI�
� EXVLQHVV�DQG�HFRQRPLF�VWDWLVWLFV�YRO�������

=DUQRZLW]��9��� ������� ³7KH� UHJXODULW\� RI� %XVLQHVV� F\FOHV´��1%(5�ZRUNLQJ� SDSHU�
� �������

=DUQRZLW]�� 9�� DQG� 2]\LOGLULP�� $�� �������� ³7LPH� VHULHV� GHFRPSRVLWLRQ� DQG�
PHDVXUHPHQW�RI�EXVLQHVV�F\FOHV��WUHQGV�DQG�JURZWK�F\FOHV´��1%(5�:RUNLQJ�
SDSHU�������1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��&DPEULGJH��86$��
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$SSHQGL[�,��'DWD�

�
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7DEOH�$,����'HVFULSWLRQ�GDWD�XVHG�IRU�WKH�1HWKHUODQGV�

,QGLFDWRU� 'HVFULSWLRQ� 6RXUFH�
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