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7KLV SDSHU DQDO\]HV D ODUJH VDPSOH RI XQLW UHFRUGV UHODWLQJ WR WD[ DXGLW FDVHV IRU LQGLYLGXDO 1HZ

=HDODQG ILUPV� XQGHUWDNHQ E\ ,QODQG 5HYHQXH 1HZ =HDODQG RYHU WKH SHULRG ���� WR ����� 7KH GDWD

DUH XVHG WR UHYHDO WKH NH\ FKDUDFWHULVWLFV WKDW DUH DVVRFLDWHG ZLWK ILUPV WKDW FRPSO\� RU IDLO WR FRPSO\�

ZLWK WKHLU WD[ OLDELOLWLHV� 0XOWLQRPLDO /RJLW PRGHOOLQJ LV WKHQ XVHG WR GHWHUPLQH WKH UHODWLYH

VLJQLILFDQFH RI WKHVH FKDUDFWHULVWLFV� DQG WR HVWLPDWH WKH SUREDELOLWLHV RI FRPSOLDQFH� HYDVLRQ DQG

DYRLGDQFH WKDW DUH DVVRFLDWHG ZLWK ILUPV ZKLFK KDYH GLIIHUHQW SURILOHV� 7KH SDSHU LOOXVWUDWHV WKH

XVHIXOQHVV RI WKLV DQDO\VLV DV DQ LQSXW LQWR WKH SURFHVV RI VHOHFWLQJ ILUPV IRU WD[ DXGLWV�
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�� ,QWURGXFWLRQ�

7KLV SDSHU FRQVLGHUV WKH XVH RI LQIRUPDWLRQ LQ WKH 1HZ =HDODQG ,QODQG 5HYHQXH 'HSDUWPHQW �,5'�

�25$&/(� GDWDEDVH WR GHYHORS ULVN�SURILOLQJ PRGHOV RI WD[DWLRQ FRPSOLDQFH DQG QRQ�FRPSOLDQFH

RQ WKH SDUW RI 1HZ =HDODQG ILUPV� 7KLV GDWDEDVH FRPSULVHV LQIRUPDWLRQ WKDW LV JDWKHUHG LQ UHODWLRQ

WR WD[�DXGLWV WKDW DUH XQGHUWDNHQ E\ WKH 'HSDUWPHQW� LQFOXGLQJ D IRUPDO DVVHVVPHQW DV WR ZKHWKHU DQ

DXGLW FDVH UHYHDOV FRPSOLDQFH� DYRLGDQFH RU HYDVLRQ� 7KH VWXG\ UHSRUWHG KHUH LV VRPHZKDW

SUHOLPLQDU\� DV DUH WKH DVVRFLDWHG UHVXOWV� 7KH ODWWHU VKRXOG DOVR EH LQWHUSUHWHG LQ WKH FRQWH[W RI RWKHU

UHODWHG ZRUN RQ WKH ULVN�SURILOLQJ RI ILUPV XQGHUWDNHQ E\ WKH ,5'� ,Q SDUWLFXODU� +HLOHU ������

SUHVHQWV HYLGHQFH UHODWLQJ WR WKH SUREDELOLW\ RI �ULVN� LQ WHUPV RI ]HUR�ORZ WD[�SD\LQJ DFWLYLW\ RQ WKH

SDUW RI 1HZ =HDODQG ILUPV� XVLQJ GDWD IURP WKH ,5'
V �),567� GDWDEDVH� 6KH DOVR H[DPLQHV WKH

IDFWRUV ZKLFK GHWHUPLQH WKH �JDS� EHWZHHQ REVHUYHG WD[�SD\LQJ EHKDYLRXU DQG H[SHFWHG HIIHFWLYH WD[

UDWHV �RU �QRUPDO FRPPHUFLDO EHKDYLRXU�� ZLWK UHVSHFW WR WKLV VDPH GDWDEDVH� /DZ ������ XVHV

LQGHSHQGHQW LQIRUPDWLRQ IURP WKH 1HZ =HDODQG &RUSRUDWH 'DWDEDVH WR DQDO\]H WKLV �JDS� EHWZHHQ

DFWXDO DQG H[SHFWHG WD[�SD\LQJ EHKDYLRXU�

7KH SXUSRVHV RI WKLV SDSHU DUH WZR�IROG� )LUVW� ZH DSSUDLVH WKH LQIRUPDWLRQ LQ WKH 25$&/( GDWDEDVH

LQ RUGHU WR DSSUHFLDWH WKH DFWXDO FKDUDFWHULVWLFV RI FRPSOLDQW DQG QRQ�FRPSOLDQW ILUPV� 7KH VHFRQG�

DQG PDMRU� REMHFWLYH LV WR HVWLPDWH HFRQRPHWULF PRGHOV RI WKH SUREDELOLW\ RI FRPSOLDQFH� DYRLGDQFH

DQG HYDVLRQ� 7KHVH PRGHOV SURYLGH LQIRUPDWLRQ DERXW WKH UHODWLYH VLJQLILFDQFH RI WKH GLIIHUHQW ILUP

FKDUDFWHULVWLFV DV IDU DV FRPSOLDQFH SUREDELOLW\ LV FRQFHUQHG� DQG WKH\ DOVR IDFLOLWDWH WKH SUHGLFWLRQ

RI WKH OLNHOLKRRG RI �QRQ�� FRPSOLDQFH IRU DQ\ JLYHQ VHW RI ILUP FKDUDFWHULVWLFV� 7KH ODWWHU� RI FRXUVH�

KDV FRQVLGHUDEOH SRWHQWLDO LQ WKH FRQWH[W RI ,5' DXGLWLQJ DFWLYLWLHV� DV ZHOO DV SURYLGLQJ LPSRUWDQW

SROLF\ LQIRUPDWLRQ�

,Q 6HFWLRQ � ZH GLVFXVV WKH GDWD VRXUFHV� GHILQLWLRQV� DQG WKH FRQVWUXFWLRQ RI YDULRXV PHDVXUHV IURP

WKH SULPDU\�VRXUFH GDWD� 7KH GDWD DUH DQDO\]HG� HVVHQWLDOO\ LQ D GHVFULSWLYH PDQQHU� LQ 6HFWLRQ ��

6HFWLRQ � GHVFULEHV WKH HVWLPDWLRQ RI VRPH PXOWLQRPLDO /RJLW PRGHOV IRU WKH SUREDELOLWLHV RI

FRPSOLDQFH� DYRLGDQFH DQG HYDVLRQ� DQG LQWHUSUHWV WKH DVVRFLDWHG UHVXOWV � 6RPH VLPSOH SUREDELOLW\�

SUHGLFWLRQV� XVLQJ WKH YDULRXV /RJLW PRGHOV� DUH SURYLGHG LQ 6HFWLRQ �� LQ RUGHU WR LOOXVWUDWH WKH

SRWHQWLDO XVH RI WKHVH PRGHOV IRU ULVN�SURILOLQJ LQ DQ DXGLWLQJ FRQWH[W� 6HFWLRQ � QRWHV WKH QDWXUH RI

VRPH RQJRLQJ DQG SODQQHG UHVHDUFK WR H[WHQG WKH ZRUN WKDW LV GLVFXVVHG KHUH� DQG VRPH FRQFOXGLQJ

UHPDUNV DSSHDU LQ 6HFWLRQ ��

�� 'DWD 6RXUFHV� 'HILQLWLRQV DQG &RQVWUXFWLRQ�

7KH GDWD XVHG LQ WKLV DQDO\VLV FRPH IURP WKH ,5'
V 25$&/( DQG ),567 GDWDEDVHV� IRU WKH SHULRG

���� WR ����� 7KH 25$&/( GDWDEDVH� LQ ZKLFK WKH GDWD UHODWH WR LQGLYLGXDO DXGLW FDVHV DVVRFLDWHG

ZLWK YDULRXV ILUPV� IRUPV WKH SULPDU\ EDVLV IRU RXU DQDO\VLV� DVLW SURYLGHV LQIRUPDWLRQ UHODWLQJ WR

FRPSOLDQFH� DYRLGDQFH DQG HYDVLRQ� 7\SLFDOO\� DQ DXGLWHG ILUP KDV VHYHUDO DXGLW FDVHV �RSHQ� GXULQJ

D JLYHQ \HDU� )RU H[DPSOH� D ILUP FDQ EH DXGLWHG LQ UHODWLRQ WR LQFRPH WD[� LWV *67 UHWXUQV� HWF��

VHSDUDWHO\ EXW FRQFXUUHQWO\� 6RPH ILUPV DUH DXGLWHG LQ PRUH WKDQ RQH RI WKH \HDUV LQ TXHVWLRQ� LQ

UHODWLRQ WR HLWKHU WKH VDPH� RU GLIIHUHQW� WD[DWLRQ LVVXHV� (TXDOO\� LW LV SRVVLEOH IRU ILUPV WR EH IRXQG
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WR EH FRPSOLDQW ZLWK UHVSHFW WR RQH DXGLW FDVH� EXW QRQ�FRPSOLDQW LQ VRPH ZD\ ZLWK UHVSHFW WR

DQRWKHU DXGLW FDVH �HYHQ LQ WKH VDPH \HDU�� 0XFK RI WKH GDWD DUH GUDZQ IURP WKH ),567 GDWDEDVH�

ZKLFK FRQWDLQV LQIRUPDWLRQ EDVHG RQ WKHLU DQQXDO �,5�� WD[ UHWXUQV� ZKLFK LV QRW UHFRUGHG LQ

25$&/(� ,Q VXFK FDVHV� WKH ILUP�VSHFLILF LQIRUPDWLRQ LQ ),567 LV FURVV�PDWFKHG ZLWK WKH DXGLW

FDVH�VSHFLILF LQIRUPDWLRQ RQ 25$&/( YLD WKH ILUPV
 FRQILGHQWLDO ,5' QXPEHUV�

/DUJH UDQGRP VDPSOHV RI REVHUYDWLRQV KDYH EHHQ GUDZQ IURP WKH 25$&/( DQG ),567 GDWDEDVHV

IRU ����� ���� DQG ����� $OWKRXJK FRQVLGHUDEOH LQIRUPDWLRQ LV DYDLODEOH DERXW HDFK RI WKH DXGLW

FDVHV� RQO\ D OLPLWHG QXPEHU RI YDULDEOHV DUH XVHG LQ WKLV VWXG\� 7KHVH YDULDEOHV� DQG WKHLU VRXUFHV�

DUH GHVFULEHG LQ 7DEOH �� 7KH XVHDEOH VDPSOHV FRPSULVH ������ ������ DQG ������ REVHUYDWLRQV

UHVSHFWLYHO\ �L�H�� ������ REVHUYDWLRQV LQ WRWDO�� RQFH WKH GDWD DUH ILOWHUHG WR HOLPLQDWH LQFRPSOHWH RU

FRQWDPLQDWHG UHFRUGV� DQG WR HQVXUH FRQVLVWHQF\ DFURVV WKH \HDUV� )RU WKH VWDWLVWLFDO DQDO\VLV DQG

PRGHOOLQJ ZKLFK IROORZ� WKH VDPSOHV ZHUH W\SLFDOO\ UHGXFHG IXUWKHU � H�J�� WR HOLPLQDWH VLWXDWLRQV

ZKHUH UDWLR YDULDEOHV FRXOG QRW EH FRQVWUXFWHG GXH WR ]HUR YDOXHV�

6HYHUDO YDULDEOH KDYH EHHQ FRQVWUXFWHG IURP WKH UDZ GDWD LQ 7DEOH �� )RU H[DPSOH� ZH KDYH

FRQVLGHUHG WZR PHDVXUHV RI ILUP HIILFLHQF\ � �5HWXUQ RQ 1HW $VVHWV�� 521$  �13�1$�� DQG

�$FWLYLW\ 5DWLR�� $5  �6$/(6�1$�� 9DULRXV SRWHQWLDO WD[�UHGXFWLRQ LQVWUXPHQWV ZKLFK ILUPV FDQ

XVH� VXFK DV ,QWHUHVW ([SHQVHV� %DG 'HEWV� 'HSUHFLDWLRQ DQG /RVVHV &ODLPHG LQ WKH &XUUHQW 3HULRG

KDYH DOO EHHQ H[SUHVVHG DV SURSRUWLRQV RI 7RWDO $VVHWV SULRU WR XVH� UHVXOWLQJ LQ WKH YDULDEOHV �,(�7$��

�%'�7$�� �'(31�7$� DQG �/266�7$�� )LQDOO\� ZH GHILQH WKH �(IIHFWLYH 7D[ 5DWH� LQ WZR ZD\V �

ILUVW DV WD[ SDLG �DIWHU DXGLWLQJ� UHODWLYH WR WRWDO DVVHWV� L�H�� (75$  �7$;�7$�� DQG VHFRQG DV WD[

GHFODUHG �EHIRUH DXGLWLQJ� UHODWLYH WR WRWDO DVVHWV� L�H�� (75%  >�7$; � ',6&��7$@� 7KH FKDQJH LQ

WD[ OLDELOLW\ DV D UHVXOW RI WKH DXGLWLQJ SURFHVV LV DOVR RI LQWHUHVW� DQG ZH VFDOH WKLV LQ DQ DQDORJRXV

PDQQHU SULRU WR XVH� ZRUNLQJ ZLWK �',6&�7$� LQ WKH FRQVWUXFWLRQ RI WKH PRGHOV ZKLFK DUH UHSRUWHG

EHORZ� )XUWKHU PRGHOOLQJ ZRUN ZKLFK QHHGV WR EH XQGHUWDNHQ WR FRQVLGHU WKH LPSOLFDWLRQV RI

GHILQLQJ WKHVH WD[ UDWHV ZLWK 7RWDO 5HYHQXH �75� RU 1HW 3URILWV �13� DV WKH EDVH�

7KH ��GLJLW 6,& FRGHV ZHUH FRQYHUWHG WR GXPP\ YDULDEOHV �6� WR 6�� WDNLQJ WKH YDOXH XQLW\ LI WKH

ILUP ZDV LQ D SDUWLFXODU VHFWRU �DW WKH RQH�GLJLW OHYHO�� DQG ]HUR RWKHUZLVH� 7KH GHWDLOV RI WKLV LQGXVWU\

FODVVLILFDWLRQ RI WKH ILUPV DUH JLYHQ LQ 7DEOH �� 7KH <($5 YDULDEOH LV XVHG WR FRQVWUXFW GXPP\

YDULDEOHV �'�� DQG '��� ZKLFK DUH XQLW\ RQO\ LI WKH GDWD DUH IRU ���� RU ���� UHVSHFWLYHO\�

:H XVH WKH �&ORVH 5HDVRQ &RGH� �&/26(� WR FRQVWUXFW DQ DUWLILFLDO YDULDEOH <  �� � &/26(�� WR

EH XVHG LQ WKH VXEVHTXHQW PXOWLQRPLDO /RJLW DQDO\VLV� GLVFXVVHG LQ 6HFWLRQ � EHORZ� 7KLV YDULDEOH

FODVVLILHV ILUPV DV FRPSOLDQW RU QRQ�FRPSOLDQW� DQG WKH ODWWHU FDWHJRU\ LV LQ WXUQ GLYLGHG LQWR DYRLGHUV

DQG HYDGHUV� 2IILFLDO GHILQLWLRQV RI DYRLGHUV DQG HYDGHUV KDYH EHHQ XVHG� EDVHG RQ WKH FRGLQJ LQ WKH

,5'
V &RGHV DQG ,QGLFDWRUV �,5���� KDQGERRN� 6WULFWO\� �<� WDNHV RQH RI ILYH SRVVLEOH YDOXHV �DV LV

VKRZQ LQ 7DEOH ��� RQFH DQ DOORZDQFH LV PDGH IRU FDVHV ZKLFK DUH FORVHG ZLWK WKH FRQFOXVLRQ WKDW

DQ �HUURU� RFFXUUHG� DQG IRU WKRVH FDVHV IRU ZKLFK REMHFWLRQV ZHUH ILOHG� ,Q RXU PRGHOOLQJ ZRUN� FDVHV

DVVRFLDWHG ZLWK WKH ODVW WZR FDWHJRULHV KDYH EHHQ GLVFDUGHG� DQG VR �<� WDNHV RQH RI WKUHH SRVVLEOH

YDOXHV � <  �� �� � GHQRWH �FRPSOLDQFH�� �DYRLGDQFH� DQG �HYDVLRQ�� UHVSHFWLYHO\ ��
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�� 6RPH %DVLF 'DWD $QDO\VLV�

%HIRUH XQGHUWDNLQJ DQ\ IRUPDO PRGHOOLQJ� ZH KDYH FRQGXFWHG VRPH EDVLF VWDWLVWLFDO DQDO\VLV RI WKH

GDWD� 7DEOHV �� �� � DQG � VXPPDUL]H VRPH RI WKH NH\ GDWD FKDUDFWHULVWLFV IRU HDFK RI RXU DQQXDO

FURVV�VHFWLRQ VDPSOHV� ILUVW ZLWK UHVSHFW WR LQGXVWU\ FODVVLILFDWLRQ� VHFRQG ZLWK UHVSHFW WR WKHLU WD[

OLDELOLW\ SRVLWLRQV� WKLUG LQ WHUPV RI RWKHU �ILUP SURILOH� YDULDEOHV� DQG ILQDOO\ ZLWK UHVSHFW WR SRWHQWLDO

WD[�PLQLPL]DWLRQ LQVWUXPHQW YDULDEOHV� ,Q HDFK FDVH� DXGLW FDVHV DUH GLYLGHG DFFRUGLQJ WR FRPSOLDQFH�

DYRLGDQFH DQG HYDVLRQ� DQG WKH �UHGXFHG� VDPSOH VL]HV QRWHG LQ WKH WDEOHV DUH GHWHUPLQHG E\ WKH

QXPEHU RI REVHUYDWLRQV DYDLODEOH IRU WKH FRQVWUXFWLRQ RI WKH PRGHOV GLVFXVVHG LQ 6HFWLRQ �� 7KLV

WDNHV LQWR DFFRXQW� IRU H[DPSOH� WKH QHHG IRU QRQ�]HUR YDOXHV IRU FHUWDLQ YDULDEOHV �VXFK DV WRWDO

DVVHWV� ZKLFK DUH XVHG DV GLYLVRUV LQ WKH FRQVWUXFWLRQ RI UDWLR YDULDEOHV�

��� *HQHUDO 'DWD 3DWWHUQV

D� 6HFWRUDO ,VVXHV

7DEOH � VKRZV WKH GLVWULEXWLRQ RI ILUPV E\ LQGXVWULDO FODVVLILFDWLRQ DQG FRPSOLDQFH�QRQ�FRPSOLDQFH

FDWHJRU\� :H VHH WKDW WKH EXON RI DXGLW FDVHV UHODWH WR ILUPV LQ VHFWRUV �� �� �� DQG � �0DQXIDFWXULQJ�

&RQVWUXFWLRQ DQG :KROHVDOH 7UDGH� 5HWDLO 7UDGH� $FFRPPRGDWLRQ� &DIHV DQG 5HVWDXUDQWV� DQG

&RPPXQLFDWLRQ 6HUYLFHV� )LQDQFH DQG ,QVXUDQFH� DQG 3URSHUW\ DQG %XVLQHVV 6HUYLFHV�� %\ FRPSDULQJ

WKH �$OO� SHUFHQWDJH �IRU D SDUWLFXODU VHFWRU� ZLWK LWV FRXQWHUSDUWV IRU FRPSOLDQW DQG QRQ�FRPSOLDQW

FDVHV� ZH FDQ GHWHUPLQH ZKLFK VHFWRUV VKRZ DW\SLFDO QRQ�FRPSOLDQW EHKDYLRXU� IRU H[DPSOH� )LUPV

LQ VHFWRUV �� �� DQG � �GHILQHG DERYH� H[KLELW �H[FHVVLYH� DYRLGDQFH LQ PRVW \HDUV� 7KH LQFLGHQFH RI

WD[ HYDVLRQ LV �DERYH�DYHUDJH� �LQ WKH SUHVHQW VHQVH� LQ 6HFWRUV �� �� � �*RYHUQPHQW $GPLQLVWUDWLRQ

DQG 'HIHQFH� (GXFDWLRQ� +HDOWK DQG &RPPXQLW\ 6HUYLFHV�� DQG � �&XOWXUDO DQG 5HFUHDWLRQDO 6HUYLFHV�

3HUVRQDO DQG 2WKHU 6HUYLFHV�� GHSHQGLQJ RQ WKH \HDU LQ TXHVWLRQ�

E� (IIHFWLYH 7D[ 5DWHV

7KH ILUVW LQWHUHVWLQJ IHDWXUH RI WKH GDWD LQ 7DEOH � LV WKH IDFW WKDW SULRU WR DXGLWLQJ� ILUPV W\SLFDOO\

KDYH QHJDWLYH �RU QHDU�]HUR� HIIHFWLYH WD[ UDWHV� &RPSDULQJ WKH GDWD IRU (75% ZLWK WKDW IRU (75$�

ZH WKHQ VHH WKDW JHQHUDOO\ WKH HIIHFW RI DXGLWLQJ LV WR LQFUHDVH WKH VL]HDEOH QHJDWLYH HIIHFWLYH WD[ UDWHV

IRU QRQ�FRPSOLDQW ILUPV WR DURXQG D ]HUR YDOXH� 7KH �WD[DWLRQ GLVFUHSDQF\� GDWD DUH DQDO\]HG IXUWKHU

LQ 7DEOHV � DQG ��� $ UHODWLYHO\ KLJK SUH�DXGLW HIIHFWLYH WD[ UDWH WHQGV WR VLJQDO WKDW WKH ILUP LV

FRPSOLDQW� ,Q FRPSDULQJ WKLV ILQGLQJ ZLWK +HLOHU
V ������ UHVXOWV LQ UHODWLRQ WR HIIHFWLYH WD[ UDWHV DQG

�ULVN�� LW VKRXOG EH ERUQH LQ PLQG WKDW KHU GDWD UHODWHV RQO\ WR LQFRUSRUDWHG ILUPV� ZKLFK FDQQRW

REWDLQ D WD[ UHIXQG� EXW FDQ FDUU\ ORVVHV IRUZDUG� ,Q RXU GDWD�VHW� XQLQFRUSRUDWHG ILUPV FDQ REWDLQ QHW

WD[ UHIXQGV� )LQDOO\ ZH VHH WKDW� H[FHSW LQ ����� WKH YDOXH RI QRQ�FRPSOLDQFH �DV PHDVXUHG E\ WKH

DXGLWHG �GLVFUHSDQF\� UHODWLYH WR WRWDO DVVHWV� LV JUHDWHU IRU DYRLGHUV WKDQ IRU HYDGHUV� 7KLV ODVW UHVXOW

LV EDVHG RQ DOO RI WKH DXGLW FDVHV� DQG QRW MXVW WKRVH ZKLFK DUH DXGLWHG ZLWK D SRVLWLYH GLVFUHSDQF\�
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F� 2WKHU )LUP 3URILOH 9DULDEOHV

7DEOH � VKRZV WKDW ILUPV ZKLFK DUH ODUJH �LQ WHUPV RI WRWDO UHYHQXH�� HIILFLHQW �LQ WHUPV RI WKHLU

�$FWLYLW\ 5DWLR� RU �5HWXUQ RQ 1HW $VVHWV�� DQG QRQ�UHVLGHQW� WHQG WR EH UHODWLYHO\ PRUH FRPSOLDQW

WKDQ DUH ILUPV ZKLFK DUH VPDOO� LQHIILFLHQW� RU �VHOI�GHFODUHG DV� UHVLGHQW IRU WD[ SXUSRVHV� /DZ ������

DOVR ILQGV WKDW HIILFLHQW ILUPV �DV PHDVXUHG E\ 521$� WHQG WR EH UHODWLYHO\ �ORZ ULVN�� LQ WKH VHQVH

GHVFULEHG LQ 6HFWLRQ �� $V IDU DV VFDOH LV FRQFHUQHG� RXU GDWD�VHW GLIIHUV IURP KLV DQG WKDW RI +HLOHU

������� LQ WKDW RXUV LQFOXGHV LQIRUPDWLRQ IRU QRQ�LQFRUSRUDWHG �DQG KHQFH VPDOOHU� ILUPV� 7KXV� RXU

FOHDU ILQGLQJ WKDW HYDVLRQ LV DVVRFLDWHG ZLWK VPDOO ILUPV� DYRLGDQFH ZLWK PHGLXP�VL]HG ILUPV� DQG

FRPSOLDQFH ZLWK ODUJH ILUPV� LV FRQVLVWHQW ZLWK WKH UHVXOWV RI /DZ ������ DQG +HLOHU �������

G� 7D[�0LQLPL]DWLRQ ,QVWUXPHQWV

)LQDOO\� WKH FODVVLILFDWLRQ RI WKH GDWD LQ 7DEOH � VKRZV WKDW� LQ JHQHUDO� DQ DJJUHVVLYH XVH RI WD[�

PLQLPL]DWLRQ LQVWUXPHQWV WHQGV WR EH DVVRFLDWHG ZLWK FRPSOLDQFH� 7KLV LV WUXH LUUHVSHFWLYH RI WKH

LQVWUXPHQW LQ TXHVWLRQ� ,W VHHPV WKDW ILUPV
 EHKDYLRXU ZDV VRPHZKDW GLIIHUHQW LQ ���� � WKHQ� LQWHUHVW

H[SHQVHV �DQG WR D OHVVHU GHJUHH GHSUHFLDWLRQ H[SHQVHV� ZHUH XVHG UHODWLYHO\ DJJUHVVLYHO\ E\ HYDGLQJ

ILUPV� DQG EDG GHEWV ZHUH XVHG UHODWLYHO\ DJJUHVVLYHO\ E\ ILUPV VXEVHTXHQWO\ IRXQG WR EH WD[�DYRLGHUV�

7KLV IHDWXUH RI WKH ���� GDWD LV WDNHQ XS DJDLQ LQ WKH FRQMXQFWLRQ ZLWK 7DEOH �� EHORZ� LQ WKH FRQWH[W

RI WKH HVWLPDWHG /RJLW PRGHOV�

��� )XUWKHU $QDO\VLV

$V FDQ EH VHHQ IURP WKH VDPSOH SURSRUWLRQV LQ 7DEOH �� WKHUH DSSHDUV WR EH D SDWWHUQ EHWZHHQ ����

DQG ���� LQYROYLQJ D JUHDWHU WHQGHQF\ IRU ILUPV WR FRPSO\� DQG D GHFUHDVHG WHQGHQF\ IRU WKHP WR

DYRLG RU HYDGH� RYHU WLPH� ,V WKLV SDWWHUQ VWDWLVWLFDOO\ VLJQLILFDQW" ,Q 7DEOH ��D� ZH VKRZ WKH UHVXOWV

RI WHVWLQJ WKH QXOO K\SRWKHVLV WKDW WKH SRSXODWLRQ SURSRUWLRQ RI DXGLW FDVHV IDOOLQJ LQWR DQ\ RQH RI WKH

WKUHH FRPSOLDQFH�QRQ�FRPSOLDQFH FDWHJRULHV LV WKH VDPH LQ HDFK RI WZR GLIIHUHQW \HDUV� 7R FRQGXFW

WKLV WHVW ZH DVVXPH LQGHSHQGHQFH RI WKH REVHUYDWLRQV� ERWK ZLWKLQ DQG DFURVV \HDUV� ,I S DQG S DUH
� �

WKH VDPSOH SURSRUWLRQV �VD\� DVVRFLDWHG ZLWK FRPSOLDQFH� LQ WZR GLIIHUHQW \HDUV� DQG Q DQG Q DUH
� �

WKH DVVRFLDWHG VDPSOH VL]HV� WKHQ DV ORQJ DV DOO RI Q S � Q S � Q ���S � DQG Q ���S � H[FHHG � �ZKLFK
� � � � � � � �

LV WKH FDVH KHUH�� WKH VWDWLVWLF� ]  ^�S � S � � >�S ���S ��Q � S ���S ��Q @ `� LV DSSUR[LPDWHO\ VWDQGDUG
� � � � � � � �

×

1RUPDOO\ GLVWULEXWHG LI WKH QXOO K\SRWKHVLV RI HTXDO SURSRUWLRQV LV WUXH�

$V FDQ EH VHHQ IURP 7DEOH ��D�� ZH VWURQJO\ UHMHFW WKH QXOO K\SRWKHVLV LQ DOO FDVHV� 7KDW LV� WKHUH LV

VWURQJ HYLGHQFH RQ WKH EDVLV RI WKHVH VDPSOHG DXGLW UHFRUGV WKDW ILUPV EHFDPH LQFUHDVLQJO\

FRPSOLDQW� DQG OHV SURQH WR DYRLG RU HYDGH RYHU WKH SHULRG ���� WR ����� 2I FRXUVH� VRPH FDYHDWV

DUH LQ RUGHU� )RU H[DPSOH� DV ZH DUH GHDOLQJ ZLWK DXGLW FDVHV� UDWKHU WKDQ ZLWK ILUPV� LW LV QRW FOHDU

WKDW WKH LQWUD�VDPSOH LQGHSHQGHQFH DVVXPSWLRQ XQGHUO\LQJ WKH DERYH GLVWULEXWLRQDO UHVXOW LV IXOO\

MXVWLILHG� WKRXJK WKH UHVXOWV LQ 7DEOH �� EHORZ RIIHU VRPH VXSSRUW LQ WKLV UHVSHFW� ,Q DGGLWLRQ� WKHUH

LV D IRUP RI VHOHFWLYLW\ ELDV� LQ WKH VHQVH WKDW ,5' DXGLW SHUVRQQHO VHOHFW ILUPV RQ WKH EDVLV RI YDULRXV

FULWHULD� LQFOXGLQJ WKH RXWFRPHV RI SUHYLRXV DXGLWV� 1RQH WKH OHVV� JLYHQ RXU ODUJH VDPSOHV DQG WKH

FOHDU RXWFRPHV RI WKH WHVWV� WKHVH UHVXOWV DUH TXLWH FRQYLQFLQJ� DQG FRUURERUDWLYH HYLGHQFH LV SURYLGHG
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LQ 6HFWLRQ ��� EHORZ� 2I FRXUVH� QRQH RI WKLV QHFHVVDULO\ FRQIOLFWV ZLWK WKH UHVXOWV RI *LOHV �������

ZKR IRXQG WKDW WKH VL]H RI WKH KLGGHQ HFRQRP\ LQ 1HZ =HDODQG JUHZ EHWZHHQ ���� DQG ����� +LV

DJJUHJDWH UHVXOWV UHODWH WR DOO DJHQWV� QRW MXVW DXGLWHG ILUPV� DQG D UHFHQW XSGDWH RI KLV DQDO\VLV

VXJJHVWV D VPDOO GRZQWXUQ LQ WKH KLGGHQ HFRQRP\ LQ �����

7DEOH � SURYLGHV LQIRUPDWLRQ UHODWLQJ WR WKH WD[DWLRQ �GLVFUHSDQFLHV� XQFRYHUHG E\ ,5' DXGLWV RI

ILUPV� DJJUHJDWHG RYHU WKH SHULRG ���������� &ROXPQ ��� VKRZV WKH DFWXDO DPRXQW RI H[WUD WD[

UHYHQXH WKDW LV JDWKHUHG DV D UHVXOW RI DXGLWV� ILUVW MXVW IRU WKRVH ILUPV ZKLFK XQGHU�UHSRUWHG WKHLU

OLDELOLW\� DQG VHFRQG LQ RYHUDOO QHW WHUPV �DOORZLQJ IRU WD[ UHIXQGV DULVLQJ IURP DXGLWV�� 7KH

LQIRUPDWLRQ LQ 7DEOH ���D� VKRZV WKDW RYHU WKLV IXOO SHULRG� ���� RI DXGLW FDVHV UHVXOWHG LQ D SRVLWLYH

GLVFUHSDQF\� ����� LQ QR GLVFUHSDQF\� DQG ���� LQ D QHJDWLYH GLVFUHSDQF\� 7KHUH ZDV DOVR D VWHDG\

GHFOLQH LQ WKH SURSRUWLRQ RI FDVHV \LHOGLQJ D SRVLWLYH GLVFUHSDQF\� EHWZHHQ ���� DQG ����� 7KH WHVW

UHVXOWV LQ 7DEOH ��E� VKRZ WKDW WKLV GHFOLQH ZDV VWDWLVWLFDOO\ VLJQLILFDQW �DOWKRXJK WKLV FRQFOXVLRQ LV�

RI FRXUVH� VXEMHFW WR WKH VDPH FDYHDWV WKDW ZHUH QRWHG LQ UHODWLRQ WR WKH UHVXOWV LQ 7DEOH ��D��� $OVR�

DV FDQ EH VHHQ LQ 7DEOH �� WKH H[WUD WD[ UHFRYHUHG IURP �GHWHFWHG� DYRLGHUV ZDV DSSUR[LPDWHO\ WKUHH

WLPHV WKDW UHFRYHUHG IURP �GHWHFWHG� HYDGHUV� ,Q 7DEOH ���E� ZH VHH WKDW� H[FHSW LQ ����� �GHWHFWHG�

DYRLGDQFH DFWLYLW\ W\SLFDOO\ LQYROYHG PXFK ODUJHU GROODU DPRXQWV WKDQ GLG W\SLFDO �GHWHFWHG� HYDVLRQ

DFWLYLW\� $JDLQ� WKHUH LV D VWHDG\ GHFOLQH LQ ERWK WKH HYDVLRQ DQG WKH DYRLGDQFH DPRXQWV RYHU WKH

VDPSOH SHULRG� :KHWKHU RU QRW WKLV LV WUXH IRU WD[�SD\HUV RWKHU WKDQ ILUPV �RU IRU XQGHWHFWHG QRQ�

FRPSOLDQFH LQ JHQHUDO� LV DQ RSHQ TXHVWLRQ� RI FRXUVH�

&ROXPQV ��� DQG ��� LQ 7DEOH � VKRZ WKH WRWDO YDOXH RI DOO SRVLWLYH GLVFUHSDQFLHV DV D SHUFHQWDJH RI

WRWDO VDOHV� DQG RI WRWDO UHYHQXH �UHVSHFWLYHO\�� ZKHUH VDOHV DQG UHYHQXH DUH WRWDOOHG MXVW IRU WKRVH

FDVHV UHFRUGLQJ D SRVLWLYH GLVFUHSDQF\� &ROXPQV ��� DQG ��� SURYLGH WKH VDPH LQIRUPDWLRQ ZKHQ WKH

EDVH LV WRWDO VDOHV RU UHYHQXH IRU DOO DXGLW FDVHV� UHJDUGOHVV RI WKH VLJQ RI WKHLU WD[ GLVFUHSDQF\�

&RQVLGHULQJ MXVW WKH QRQ�FRPSOLDQW FDVHV� ZH VHH IURP WKHVH ILJXUHV WKDW DXGLW�UHFRYHUHG WD[ UHYHQXH

DPRXQWV WR D OLWWOH RYHU �� RI WXUQRYHU LQ WKH FDVH RI DYRLGDQFH� D OLWWOH RYHU �� RI WXUQRYHU LQ WKH

FDVH RI HYDVLRQ� DQG DERXW ���� RI WXUQRYHU IRU DOO QRQ�FRPSOLDQW FDVHV� 6FDOLQJ WKHVH ILJXUHV E\ D

IDFWRU RI ��� SURYLGHV DSSUR[LPDWH FRUUHVSRQGLQJ UDWLRV UHODWLYH WR *'3� UDWKHU WKDQ WR VDOHV�

\LHOGLQJ DQ HYDVLRQ�UHODWHG +LGGHQ (FRQRP\ UDWLR RI �� RI *'3� RYHU ���� WR �����

7KLV ILJXUH SURYLGHV D �YHU\ URXJK� EXW LQWHUHVWLQJ FURVV�FKHFN RQ WKH +LGGHQ (FRQRP\ VHULHV

HVWLPDWH E\ *LOHV ������� 7KH ODWWHU VHULHV VKRZHG WKDW WKH VL]H RI WKH +LGGHQ (FRQRP\ UDQJHG

EHWZHHQ ���� DQG ����� RI PHDVXUHG *'3 RYHU WKH SHULRG ���� WR ����� ZLWK DQ DYHUDJH YDOXH RI

������ 7KLV VHULHV KDV EHHQ DQDO\]HG E\ *LOHV DQG &DUDJDWD ������ DQG &DUDJDWD DQG *LOHV ������

WR GHWHUPLQH WKH UHVSRQVLYHQHVV RI XQGHUJURXQG DFWLYLW\ LQ 1HZ =HDODQG WR FKDQJHV LQ WKH DJJUHJDWH

WD[ EXUGHQ DQG�RU WKH WD[�PL[� *LOHV DQG &DUDJDWD ������ S���� FRQGXFW VLPXODWLRQV ZKLFK LQGLFDWH

WKDW HYDVLRQ LQ WKH �LOOLFLW DFWLYLW\ VHFWRU�� ZKLFK LV GULYHQ E\ PRWLYHV RWKHU WKDQ WD[ PLQLPL]DWLRQ�

DPRXQWV WR DSSUR[LPDWHO\ ���� RI PHDVXUHG *'3� RQ DYHUDJH� &DUDJDWD DQG *LOHV ������ S����

SURYLGH IXUWKHU VLPXODWLRQ HYLGHQFH ZKLFK LQGLFDWHV WKDW ZKHQ WKH F\FOLFDO HIIHFWV RI FKDQJHV LQ UHDO

*'3 DUH WDNHQ LQWR DFFRXQW� WKLV �LOOLFLW DFWLYLW\ VHFWRU� HYDVLRQ UDWLR FDQ EH HVWLPDWHG DW ����� RI

PHDVXUHG *'3 LQ ���� DQG ����� LQ ����� 7KHVH QXPEHUV DFFRUG UHPDUNDEO\ ZHOO ZLWK WKH DERYH

DXGLW�UHODWHG ILJXUH RI �� RQ DYHUDJH RYHU ����������
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7ZR RWKHU ILJXUHV� EDVHG RQ WKH SRVLWLYH GLVFUHSDQF\ GDWD LQ &ROXPQ ��� RI 7DEOH �� DUH DOVR RI

LQWHUHVW� ,I WKH WRWDO ILJXUH RI ������0LOOLRQ IRU DOO SRVLWLYH WD[ GLVFUHSDQFLHV LV H[SUHVVHG DV D UDWLR

RI WRWDO WD[ �DIWHU�DXGLW� UHYHQXH� ZH JHW D FUXGH PHDVXUH RI WKH 7D[�*DS �IRU ILUPV RQO\� DQG RQO\

LQ WHUPV RI UHFRYHUHG UHYHQXH� RI ����� ZKHQ WKH EDVH UHIHUV MXVW WR FDVHV LQYROYLQJ D SRVLWLYH

GLVFUHSDQF\� RU ����� ZKHQ WKH EDVH UHIHUV WR DOO DXGLW FDVHV� 7KH UHODWLYH PDJQLWXGHV RI WKHVH WZR

ILJXUHV UHIOHFWV WKH ODUJH SURSRUWLRQ RI VLWXDWLRQV ZKHUH QR WD[ RU QHJDWLYH WD[ LV EHLQJ SDLG� DV FDQ

EH VHHQ LQ 7DEOH ���F�� 7KH DSSDUHQW GHFOLQH LQ WKLV SURSRUWLRQ RYHU WLPH LV DJDLQ VWDWLVWLFDOO\

VLJQLILFDQW �VXEMHFW WR WKH HDUOLHU FDYHDWV�� DV FDQ EH VHHQ LQ 7DEOH ��F�� 0RUHRYHU� WKH DERYH ILJXUH

RI ����� IRU WKH 7D[�*DS IRU ILUPV FRPSDUHV YHU\ IDYRXUDEO\ ZLWK WKH FRUUHVSRQGLQJ DJJUHJDWH

FDOFXODWLRQV EDVHG RQ *LOHV ������� ZKLFK VXJJHVW D 7D[�*DS RI WKH RUGHU RI ����� LQ �����

�� 5LVN 3URILOH 0RGHOV�

��� 0RGHO )RUPXODWLRQ DQG (VWLPDWLRQ

1H[W� ZH GLVFXVV VRPH SUHOLPLQDU\ DQDO\VLV WKDW KDV EHHQ XQGHUWDNHQ ZLWK WKH DERYH GDWD� WR

FRQVWUXFW� HVWLPDWH DQG WHVW VRPH GLVFUHWH�FKRLFH PRGHOV RI WKH IDFWRUV GHWHUPLQLQJ ILUPV
 SURSHQVLW\

WR FRPSO\ ZLWK WD[ OHJLVODWLRQ� 7KH GDWD DQDO\VLV WKDW KDV EHHQ GHVFULEHG DOUHDG\ SURYLGHV D XVHIXO

LQGLFDWLRQ RI EDVLF SDWWHUQV DQG DVVRFLDWLRQV� +RZHYHU� LW IDLOV WR SURYLGH WZR FUXFLDOO\ LPSRUWDQW

SLHFHV RI LQIRUPDWLRQ� 7KH ILUVW LV D PHDVXUH RI WKH �UHODWLYH� VLJQLILFDQFH RI WKH GLIIHUHQW IDFWRUV WKDW

DIIHFW WKH SURSHQVLW\ WR FRPSO\� 7KH VHFRQG UHODWHV WR SUHGLFWLQJ WKLV SURSHQVLW\ IRU ILUPV ZLWK D SUH�

VSHFLILHG SURILOH� $ IRUPDO PRGHO IUDPHZRUN LV QHHGHG WR PHHW ERWK RI WKHVH UHTXLUHPHQWV�

7KH RXWFRPHV RI DXGLW FDVHV DUH FDWHJRUL]HG DV �FRPSOLDQFH�� �DYRLGDQFH� RU �HYDVLRQ� ZKHQ FDVHV

DUH FORVHG� 6R� ZH KDYH XVHG PXOWLQRPLDO /RJLW DQDO\VLV WR PRGHO WKH SUREDELOLW\ WKDW D FDVH ZLOO IDOO

LQWR DQ\ RQH RI WKHVH WKUHH FDWHJRULHV� JLYHQ D VHW RI GHWHUPLQLQJ YDULDEOHV� 7KH ODWWHU LQFOXGH YDULRXV

ILUP�SURILOH YDULDEOHV� DV GHVFULEHG LQ 7DEOHV � �LQ WKH IRUP RI WKH GXPP\ YDULDEOHV� 6� WR 6�� DQG

�� DQG WKH ODVW FROXPQ RI 7DEOH �� DV ZHOO YDULRXV LQVWUXPHQWV WKDW ILUPV FDQ XVH WR PLQLPL]H WKHLU

DVVHVVHG WD[ �DV LQ 7DEOH ��� ,W ZLOO EH UHFDOOHG WKDW WKH TXDOLWDWLYH GHSHQGHQW YDULDEOH �<� DV GHILQHG

LQ 6HFWLRQ �� WDNHV WKH YDOXHV �� �� DQG � IRU VLWXDWLRQV RI FRPSOLDQFH� DYRLGDQFH DQG HYDVLRQ

UHVSHFWLYHO\� DQG WKDW WKH DQDO\VLV DQG UHVXOWV DUH LQGHSHQGHQW RI WKHVH SDUWLFXODU YDOXHV� 7KH

SDUDPHWHU HVWLPDWHV� ZKLFK KDYH EHHQ REWDLQHG ZLWK WKH 763 ������ SDFNDJH� DUH QRUPDOL]HG

�ZLWKRXW ORVV RI JHQHUDOLW\� RI FRXUVH� RQ WKH �FRPSOLDQFH� FDWHJRU\�

,Q WKH FDVH RI WKH LQGLYLGXDO \HDUV
 VDPSOHV� DV ZHOO DV IRU WKH �SRROHG� GDWD�VHW IRU ���������� D ZLGH

UDQJH RI PRGHO VSHFLILFDWLRQV KDV EHHQ H[DPLQHG� 7KH JHQHUDO VWUDWHJ\ LQ VSHFLI\LQJ WKHVH

PRGHOV KDV EHHQ D �WRS�GRZQ� RQH� EHJLQQLQJ ZLWK YHU\ JHQHUDO VSHFLILFDWLRQV� DQG WKHQ VLPSOLI\LQJ

WKHVH RQ WKH EDVLV RI WKH VLJQLILFDQFH RI WKH H[SODQDWRU\ YDULDEOHV� ,Q JHQHUDO� YDULDEOHV KDYH EHHQ

UHWDLQHG LQ WKH PRGHOV LI WKH\ KDYH DQ �DEVROXWH� DV\PSWRWLF �W�YDOXH� LQ H[FHVV RI XQLW\ �IRU DW OHDVW

RQH RI WKH WZR FDWHJRULHV�� 7KLV LV FRQVHUYDWLYH� LQ WKH VHQVH WKDW LW UHGXFHV WKH ULVN RI ZURQJO\

RPLWWLQJ UHJUHVVRUV ZKLFK VKRXOG EH UHWDLQHG� ZKLFK ZRXOG UHVXOW LQ SDUDPHWHU HVWLPDWHV ZKLFK DUH

LQFRQVLVWHQW� 3RVVLEO\ RYHU�VSHFLI\LQJ WKH PRGHOV LV OHVV �FRVWO\� DV WKH HVWLPDWHV ZRXOG VWLOO EH

FRQVLVWHQW� WKRXJK WKH\ ZRXOG EH DV\PSWRWLFDOO\ LQHIILFLHQW� 6RPH SUHOLPLQDU\ UHVXOWV DSSHDU LQ 7DEOH
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��� DQG WKH LPSOLHG SDUWLDO GHULYDWLYHV DUH JLYHQ LQ 7DEOH ��� 7KH ODWWHU VKRZ WKH LPSDFW RI D

FKDQJH LQ HDFK H[SODQDWRU\ YDULDEOH RQ WKH SUREDELOLWLHV RI FRPSOLDQFH� DYRLGDQFH� DQG HYDVLRQ�

��� 5HVXOWV

,Q WHUPV RI WKH VSHFLILFDWLRQV WKDW KDYH EHHQ LQYHVWLJDWHG WR GDWH� QR PRGHOV KDYH EHHQ HVWLPDWHG LQ

ZKLFK WKH 521$ YDULDEOH ZDV VWDWLVWLFDOO\ VLJQLILFDQW� 7KH DOWHUQDWLYH PHDVXUH RI ILUP HIILFLHQF\� WKH

$FWLYLW\ 5DWLR �$5�� ZDV D VLJQLILFDQW GHWHUPLQDQW RI FRPSOLDQFH�QRQ�FRPSOLDQFH LQ ���� DQG

LQ ����� 1R VHQVLEOH UHVXOWV KDYH EHHQ REWDLQHG ZLWK WKH �1RQ�5HVLGHQW� GXPP\ YDULDEOH DV DQ

H[SODQDWRU\ YDULDEOH �HLWKHU DGGLWLYHO\� RU PXOWLSOLFDWLYHO\ LQ FRQMXQFWLRQ ZLWK WKH RWKHU PDMRU SURILOH

YDULDEOHV�� :LWK WKLV GXPP\ LQ WKH PRGHO� FRQYHUJHQFH RI WKH /RJLW HVWLPDWLRQ DOJRULWKP ZDV QRW

DFKLHYHG �UHJDUGOHVV RI WKH QXPEHU RI LWHUDWLRQV DOORZHG�� 7KLV LV DQ LVVXH WKDW ZLOO UHFHLYH IXUWKHU

DWWHQWLRQ LQ IXWXUH ZRUN� EXW LW DSSHDUV WKDW WKLV PD\ EH UHODWHG WR WKH SDUWLFXODU IRUPXODWLRQ RI WKH

TXHVWLRQ WR ZKLFK ILUPV UHVSRQG LQ FRPSOHWLQJ WKHLU WD[ UHWXUQV� $OO RI WKH RWKHU YDULDEOHV �WKRXJK

QRW HYHU\ LQGLYLGXDO 6,& GXPP\� GLVFXVVHG LQ 6HFWLRQ � DUH UHSUHVHQWHG LQ RQH RU PRUH RI WKH

HVWLPDWHG PRGHOV LQ 7DEOH ��� 7KH FRHIILFLHQW HVWLPDWHV �HVSHFLDOO\ ZLWK UHJDUG WR WKHLU VLJQV� DUH

PRVW VHQVLEO\ LQWHUSUHWHG DQG DSSUDLVHG YLD WKH LPSOLHG GHULYDWLYHV LQ 7DEOH ��� WDNHQ LQ FRQMXQFWLRQ

ZLWK RXU NQRZOHGJH RI WKH JHQHUDO FKDUDFWHULVWLFV RI WKH GDWD� DV LQ 7DEOHV � WR �� )URP WKHVH� D

QXPEHU RI LQWHUHVWLQJ UHVXOWV HPHUJH�

D� 6HFWRUDO (IIHFWV

*HQHUDOO\� DQG QRW VXUSULVLQJO\� D ILUP
V VHFWRUDO ORFDWLRQ KDV D VLJQLILFDQW LQIOXHQFH RQ WKH

SUREDELOLWLHV WKDW LW ZLOO FRPSO\� DYRLG RU HYDGH� $W WKLV VWDJH RI WKH UHVHDUFK� RQO\ D YHU\ OLPLWHG

DPRXQW RI LQYHVWLJDWLRQ KDV EHHQ XQGHUWDNHQ ZLWK PXOWLSOLFDWLYH 6,& GXPP\ VSHFLILFDWLRQV� 2QO\

SXUHO\ DGGLWLYH VHFWRUDO HIIHFWV DUH UHSUHVHQWHG LQ 7DEOHV �� DQG ��� $V FDQ EH VHHQ IURP 7DEOH ���

FHWHULV SDULEXV� WKHUH LV D VLJQLILFDQWO\ ORZHU SUREDELOLW\ RI FRPSOLDQFH �DQG KLJKHU SUREDELOLWLHV RI

DYRLGDQFH DQG HYDVLRQ� IRU ILUPV LQ WKH 0DQXIDFWXULQJ DQG WKH &RQVWUXFWLRQ DQG :KROHVDOH 7UDGH

VHFWRUV LQ DOO \HDUV� IRU H[DPSOH� 7DNLQJ WKH SRROHG VDPSOH E\ ZD\ RI LOOXVWUDWLRQ� ZH VHH WKDW WKH

SUREDELOLW\ RI FRPSOLDQFH IRU D ILUP LQ WKH 0DQXIDFWXULQJ VHFWRU ZLOO EH ����� ORZHU WKDQ WKDW IRU

DQ RWKHUZLVH LGHQWLFDO ILUP LQ �VD\� WKH $JULFXOWXUDO VHFWRU RU WKH 0LQLQJ VHFWRU� 7KHVH GHULYDWLYHV

FDQ EH XVHG LQ FRQMXQFWLRQ ZLWK DFWXDO SUREDELOLW\ FDOFXODWLRQV RI WKH W\SH WKDW DUH LOOXVWUDWHG LQ

6HFWLRQ � EHORZ� IRU WKH SXUSRVHV RI ULVN�SURILOLQJ� $QRWKHU LQWHUHVWLQJ VWUDWHJ\ WKDW KDV QRW \HW EHHQ

H[SORUHG LQ WKLV FRQWH[W� LV WR SDUWLWLRQ WKH GDWD E\ VHFWRU� DQG HVWLPDWH VHSDUDWH PRGHO IRU GLIIHUHQW

6,& FODVVLILFDWLRQV�

E� 7HPSRUDO (IIHFWV

7KH GXPP\ YDULDEOHV ZKLFK DOORZ IRU WKH GLIIHUHQW \HDUV LQ WKH PRGHOV ZKLFK DUH HVWLPDWHG IURP

WKH �SRROHG� GDWD�VHW DUH DOZD\V KLJKO\ VLJQLILFDQW� DV LV LOOXVWUDWHG LQ 7DEOH ��� :H VHH WKDW WKHUH

WKHUH ZHUH VLJQLILFDQWO\ KLJKHU SURSHQVLWLHV WR FRPSO\ �DQG ORZHU SURSHQVLWLHV WR DYRLG RU HYDGH� LQ

���� DQG ����� WKDQ LQ ����� 7KLV GLIIHUHQWLDO HIIHFW ZDV URXJKO\ WZLFH DV ODUJH LQ ���� DV LQ �����

7KLV UHVXOW SURYLGHV FRQILUPDWRU\ HYLGHQFH LQ UHODWLRQ WR WKH LQWHU�WHPSRUDO FRPSOLDQFH WUHQGV WKDW
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ZHUH QRWHG DERYH LQ UHODWLRQ WR 7DEOHV � WR �� DQG ZKLFK ZHUH WHVWHG IRU LQ 7DEOH ��

F� )LUP 6FDOH

7KH VFDOH RI D ILUP
V RSHUDWLRQV LV DOORZHG IRU LQ WKH PRGHOV YLD 7RWDO 5HYHQXH �75�� 7KLV LV D

VLJQLILFDQW IDFWRU LQ GHWHUPLQLQJ WKH SUREDELOLW\ RI FRPSOLDQFH�QRQ�FRPSOLDQFH LQ DOO \HDUV H[FHSW

����� 0RUH VSHFLILFDOO\� ZH ILQG WKDW WKH ODUJHU WKH ILUP� WKH JUHDWHU LV WKH SUREDELOLW\ RI FRPSOLDQFH�

DQG WKH ORZHU LV WKH SUREDELOLW\ RI DYRLGDQFH RU HYDVLRQ� :RUN LQ SURJUHVV LQYHVWLJDWHV WKLV UHVXOW LQ

PRUH GHWDLO E\ PRGHOOLQJ WKHVH HIIHFWV XVLQJ WKH �VFDOH� TXDUWLOV RI WKH GDWD� DQG E\ GLVDJJUHJDWLQJ

DFFRUGLQJ WR VHFWRU� 7R LOOXVWUDWH WKH LPSOLFDWLRQV WKDW FDQ EH GUDZQ IURP RXU SUHVHQW UHVXOWV� DV IDU

DV ILUP VFDOH LV FRQFHUQHG� FRQVLGHU WKH ���� UHVXOWV LQ 7DEOH �� DQG WKH FRUUHVSRQGLQJ GDWD

FKDUDFWHULVWLFV LQ 7DEOH �� 6XSSRVH ZH FRPSDUH WZR ILUPV� RQH RI PHGLDQ VFDOH DQG D VHFRQG RI

�ODUJHU� DYHUDJH VFDOH� 7KLV ZRXOG KDYH HQWDLOHG DQ LQFUHDVH RI �����0LOOLRQ LQ UHYHQXH LQ WKH FDVH

RI WKH VHFRQG ILUP� 7DNLQJ WKH FRHIILFLHQW HVWLPDWH RI �����(��� IURP 7DEOH ��� ZH VHH WKDW IRU VXFK

ILUPV� ZLWK RWKHUZLVH W\SLFDO FKDUDFWHULVWLFV� WKLV ZRXOG OHDG WR D SUHGLFWHG LQFUHDVH LQ WKH SUREDELOLW\

RI FRPSOLDQFH RI ����� RQ WKH SDUW RI WKH VHFRQG ILUP� ,Q WKH VDPH ZD\� WKH SUHGLFWHG UHGXFWLRQV LQ

WKH DYRLGDQFH DQG HYDVLRQ SUREDELOLWLHV ZRXOG KDYH EHHQ ����� DQG ����� UHVSHFWLYHO\� IRU WKH

VHFRQG ILUP� UHODWLYH WR WKH ILUVW ILUP�

G� )LUP (IILFLHQF\

7KH HIILFLHQF\ RI ILUPV LV UHSUHVHQWHG LQ WKH YDULRXV PRGHO VSHFLILFDWLRQ YLD WKH �$FWLYLW\ 5DWLR� �$5�

YDULDEOH� PHDVXUHG DV 6DOHV�1HW $VVHWV� ,Q 7DEOH ��� ZH VHH WKDW WKLV ILUP FKDUDFWHULVWLF ZDV

D VLJQLILFDQW H[SODQDWRU\ YDULDEOH RQO\ LQ ���� DQG ����� $JDLQ� D PRUH GHWDLOHG DQDO\VLV RI WKH ZD\

LQ ZKLFK ILUP HIILFLHQF\ PLJKW EHVW HQWHU WKH PRGHOV
 VSHFLILFDWLRQV LV LQ SURJUHVV� +RZHYHU� RQ WKH

EDVLV RI WKH UHVXOWV LQ 7DEOHV �� DQG ��� LW DSSHDUV WKDW WKH JUHDWHU LV D ILUP
V HIILFLHQF\� WKH JUHDWHU

LV WKH SUREDELOLW\ WKDW LW ZLOO EH FRPSOLDQW� DQG WKH ORZHU LV WKH SUREDELOLW\ WKDW LW ZLOO DYRLG RU HYDGH�

$JDLQ� E\ ZD\ RI LOOXVWUDWLRQ� FRQVLGHU WKH UHVXOWV UHODWLQJ WR ���� LQ 7DEOH � DQG ��� :H VHH WKDW LI

ZH FRPSDUH ILUPV ZLWK PHGLDQ DQG PHDQ $FWLYLW\ 5DWLRV� WKH ODWWHU ILUP �ZLWK WKH KLJKHU $FWLYLW\

5DWLR RI ������� LV SUHGLFWHG WR KDYH KDG D FRPSOLDQFH SUREDELOLW\ WKDW ZDV ����� KLJKHU WKDQ WKDW

RI WKH IRUPHU ILUP� DQG DYRLGDQFH DQG HYDVLRQ SUREDELOLWLHV WKDW ZHUH ����� DQG ����� ORZHU�

UHVSHFWLYHO\� FHWHULV SDULEXV�

H� (IIHFWLYH 7D[ 5DWH

,W ZLOO EH UHFDOOHG WKDW LQ 7DEOH � ZH GLVWLQJXLVKHG EHWZHHQ SUH�DXGLW DQG SRVW�DXGLW HIIHFWLYH WD[

UDWHV� HDFK EHLQJ PHDVXUHG UHODWLYH WR D WRWDO DVVHWV EDVH �DW WKLV VWDJH RI RXU ZRUN�� 7KH IRUPHU UDWH

�(75%� DSSHDUV DV D VLJQLILFDQW SURILOH YDULDEOH LQ DOO RI RXU PRGHOV� 6RPH H[SHULPHQWDWLRQ ZDV DOVR

XQGHUWDNHQ ZLWK WKH ODWWHU UDWH �(75$�� RQ WKH JURXQGV WKDW D ILUP PLJKW EH H[SHFWHG WR GHWHUPLQH

LWV FRPSOLDQFH SRVLWLRQ DFFRUGLQJ WR LWV GHVLUHG WD[ EXUGHQ� DQG RQ WKH SUHVXPSWLRQ WKDW WKLV WDUJHW

ZRXOG EH DFKLHYHG EHFDXVH WKHUH ZRXOG EH QR DXGLW�EDVHG DGMXVWPHQW� 1R VLJQLILFDQW HVWLPDWHV ZHUH

REWDLQHG�
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,Q WHUPV RI FRQVWUXFWLQJ PRGHOV ZLWK WKH SRWHQWLDO IRU FRPSOLDQFH�ULVN SUHGLFWLRQ� WR DVVLVW LQ ILUP�

VHOHFWLRQ IRU DXGLW SXUSRVHV� WKH SUH�DXGLW HIIHFWLYH WD[ UDWH LV REYLRXVO\ WKH UHOHYDQW YDULDEOH WR XVH�

:H VHH IURP 7DEOH �� WKDW WKHUH LV D SRVLWLYH UHODWLRQVKLS EHWZHHQ WKLV UDWH DQG WKH SUREDELOLW\ RI

FRPSOLDQFH� DQG D QHJDWLYH UHODWLRQVKLS EHWZHHQ (75% DQG WKH SUREDELOLWLHV RI ERWK DYRLGDQFH DQG

HYDVLRQ� 7KHVH UHVXOWV DUH FRQVLVWHQW ZLWK WKH GDWD FKDUDFWHULVWLFV GLVSOD\HG LQ 7DEOH �� )URP WKH

ODWWHU� LW ZLOO EH UHFDOOHG WKDW ILUPV W\SLFDOO\ SDLG ]HUR RU QHJDWLYH SUH�DXGLW WD[ RYHU WKH SHULRG LQ

TXHVWLRQ� 7R LOOXVWUDWH WKH UHVXOWV LQ 7DEOH ��� FRQVLGHU WZR �RWKHUZLVH VLPLODU� ILUPV LQ ����� RQH

ZLWK D PHDQ SUH�DXGLW HIIHFWLYH WD[ UDWH �RI ����� DQG WKH RWKHU ZLWK D PHGLDQ YDOXH IRU (75% �RI

������ 2XU HVWLPDWHG ���� PRGHO �LQ ZKLFK WKH (75% YDULDEOH LV PHDVXUHG DV D SURSRUWLRQ� QRW DV

D SHUFHQWDJH� SUHGLFWV WKDW IRUPHU ILUP ZLOO KDYH D SUREDELOLW\ RI FRPSOLDQFH WKDW LV ����� KLJKHU WKDQ

WKH ODWWHU ILUP� DQG WKDW LWV SUREDELOLWLHV RIDYRLGDQFH DQG HYDVLRQ ZLOO EH ����� DQG ����� ORZHU�

I� 7D[�0LQLPL]DWLRQ ,QVWUXPHQWV

$OO RI WKH WD[�PLQL]DWLRQ LQVWUXPHQWV WKDW ZH KDYH FRQVLGHUHG KDYH HIIHFWV ZKLFK LQ JHQHUDO DUH

�VLJQHG� LQ WKH DQWLFLSDWHG PDQQHU �L�H�� SRVLWLYHO\ LQ WKH FDVH RI FRPSOLDQFH SUREDELOLW\� DQG

QHJDWLYHO\ IRU QRQ�FRPSOLDQFH SUREDELOLWLHV�� 7KHUH DUH VRPH H[FHSWLRQV LQ WKH ���� PRGHO ZKLFK

UHTXLUH IXUWKHU H[SORUDWLRQ� EXW ZKLFK DUH FRQVLVWHQW ZLWK WKH GDWD SDWWHUQV GHVFULHG LQ 7DEOH � IRU

WKDW \HDU� ,Q DGGLWLRQ� WKH �%DG 'HEWV� YDULDEOH ZDV D VLJQLILFDQW H[SODQDWRU\ YDULDEOH RQO\ LQ �����

DQG WKH �'HSUHFLDWLRQ� YDULDEOH ZDV QRW VLJQLILFDQW LQ WKH ���� PRGHO� *HQHUDOO\� KRZHYHU� RXU

UHVXOWV VXJJHVW WKDW ILUPV ZKLFK XVH VXFK WD[�PLQLPL]DWLRQ LQVWUXPHQWV� GR VR OHJLWLPDWHO\� DQG QRW

WR LOOHJDOO\ DYRLG RU HYDGH WD[ SD\PHQWV� 7R LOOXVWUDWH WKH LQWHUSUHWDWLRQ RI WKHVH UHVXOWV LQ 7DEOH ���

FRQVLGHU WKH DVVRFLDWHG GDWD DQDO\VLV IRU �/RVVHV &ODLPHG LQ &XUUHQW 3HULRG� LQ ��������� LQ 7DEOH

�� 2XU HVWLPDWHG PRGHO SUHGLFWV WKDW D ILUP ZLWK WKH DYHUDJH �/266�7$� UDWLR ZLOO KDYH D FRPSOLDQFH

SUREDELOLW\ WKDW LV ����� JUHDWHU WKDQ WKDW IRU D ILUP ZLWK WKH �ORZHU� PHGLDQ VXFK UDWLR� FHWHULV

SDULEXV� ,WV DYRLGDQFH DQG HYDVLRQ SUREDELOLWLHV ZLOO EH ����� DQG ����� ORZHU� UHVSHFWLYHO\�

�� 6RPH 3UREDELOLW\ 3UHGLFWLRQV�

:KHQ LQWHUSUHWLQJ RXU HVWLPDWHG /RJLW PRGHOV LQ 6HFWLRQ ���� H[DPSOHV ZHUH JLYHQ RI WKH GLIIHUHQWLDO

LPSDFWV RI YDULRXV ILUP DWWULEXWHV RQ FRPSOLDQFH DQG QRQ�FRPSOLDQFH SUREDELOLWLHV� ,Q WKLV 6HFWLRQ

ZH SURYLGH D IHZ LOOXVWUDWLYH UHVXOWV UHODWLQJ WR WKH DFWXDO OHYHOV RI VXFK SUREDELOLWLHV� EDVHG RQ VRPH

K\SRWKHWLFDO ILUP SURILOHV� 7KH SXUSRVH RI WKLV LV WR GHPRQVWUDWH VRPH RI WKH ZD\V LQ ZKLFK PRGHOV

VXFK DV WKRVH GHYHORSHG LQ WKH SUHYLRXV 6HFWLRQ FDQ EH XVHG IRU ULVN�SURILOLQJ LQ DQ DXGLW FRQWH[W�

7KH SUHGLFWHG SUREDELOLWLHV IRU FRPSOLDQFH� DYRLGDQFH DQG HYDVLRQ LQ 7DEOH �� KDYH EHHQ REWDLQHG

IURP WKH PXOWLQRPLDO /RJLW HVWLPDWHV EDVHG RQ WKH ��������� SRROHG VDPSOH� 7KH �QRQ�GXPP\�

H[SODQDWRU\ YDULDEOHV ZHUH DVVLJQHG WKHLU VDPSOH PHGLDQ YDOXHV� $V ZLOO EH DSSDUHQW� FRUUHVSRQGLQJ

UHVXOWV FDQ EH REWDLQHG IRU DQ\ SDUWLFXODU ILUP SURILOH WKDW PD\ EH RI LQWHUHVW WR ,5' $XGLW SHUVRQQHO�

7KH UHVXOWV LQ 7DEOH �� DUH ODUJHO\ VHOI�H[SODQDWRU\� DQG DFFRUG ZLWK WKH EURDG FRQFOXVLRQV GUDZQ

IURP WKH GDWD SDWWHUQV LQ 7DEOH ��
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�� )XWXUH 5HVHDUFK�

$OWKRXJK WKH UHVHDUFK WKDW LV UHSRUWHG LQ WKLV SDSHU SURYLGHV D JRRG GHDO RI LQIRUPDWLRQ UHJDUGLQJ WKH

FRPSOLDQFH EHKDYLRXU RI DXGLWHG ILUPV LQ 1HZ =HDODQG� WKHUH DUH PDQ\ ZD\V LQ ZKLFK WKH DQDO\VLV FDQ

EH H[WHQGHG� 3DUW RI WKH ZRUN LQ SURJUHVV GHDOV ZLWK H[SORULQJ DOWHUQDWLYH ZD\V RI RUJDQL]LQJ WKH GDWD

IRU DQDO\VLV � IRU H[DPSOH� VHSDUDWH PRGHOV DUH EHLQJ FRQVWUXFWHG XVLQJ VDPSOHV GHILQHG LQ WHUPV RI

WKH TXDUWLOV RI WKH GDWD� E\ VFDOH DQG E\ HIILFLHQF\� ,Q D VLPLODU YHLQ� VHSDUDWH PRGHOV IRU LQGLYLGXDO

VHFWRUV DUH EHLQJ H[SORUHG� DQG WKHUH LV WKH SRWHQWLDO WR XQGHUWDNH WKH VHFWRUDO DQDO\VLV DW D KLJKHU�

GLJLW OHYHO�

7KH PDMRULW\ RI WKH ZRUN WKDW LV RQJRLQJ ZLWK WKLV SURMHFW DGGUHVVHV PRGHO VSHFLILFDWLRQ LVVXHV RI

YDULRXV VRUWV� ,Q SDUWLFXODU� ZH DUH UHILQLQJ WKH YDULDEOH�VHOHFWLRQ SURFHGXUHV DVVRFLDWHG ZLWK WKH

FRQVWUXFWLRQ RI WKH PRGHOV� DQG FRQVLGHULQJ PXOWLSOLFDWLYH HIIHFWV LQ WKH FDVHV RI WKH YDULRXV GXPP\

YDULDEOHV WKDW DUH XVHG DV UHJUHVVRUV� )RUPDO WHVWV IRU KHWHURVNHGDVWLFLW\ DQG YDULDEOH RPLVVLRQ IRU

WKH PXOWLQRPLDO /RJLW PRGHO DUH EHLQJ H[SORUHG� DGGLWLRQDO WHVWV IRU ,,$ DUH EHLQJ DSSOLHG� DQG VRPH

H[SHULPHQWDWLRQ LV XQGHUZD\ ZLWK QHVWHG /RJLW VSHFLILFDWLRQV�

,Q DGGLWLRQ� YDULRXV K\SRWKHVHV DUH EHLQJ WHVWHG ZLWKLQ WKH FRQWH[W RI WKH PXOWLQRPLDO /RJLW PRGHOV�

)RU H[DPSOH� RQH FDQ UHDGLO\ DQVZHU VXFK TXHVWLRQV DV �LV WKH SUREDELOLW\ RI HYDVLRQ LQ WKH

0DQXIDFWXULQJ VHFWRU WKH VDPH DV WKH SUREDELOLW\ RI DYRLGDQFH LQ WKH &RQVWUXFWLRQ DQG :KROHVDOH

VHFWRU"�� HWF�

�� &RQFOXVLRQV�

7KLV SDSHU SURYLGHV D SUHOLPLQDU\ DQDO\VLV RI DQ LPSRUWDQW PLFUR GDWD�VHW UHODWLQJ WR DXGLWHG ILUPV

LQ 1HZ =HDODQG� DQG WKHLU SURSHQVLW\ WR FRPSO\ ZLWK WD[DWLRQ ODZV� ,Q DGGLWLRQ WR H[SORULQJ VRPH

RI WKH PDMRU IHDWXUHV RI WKH GDWD� ZH KDYH FRQVWUXFWHG VRPH EDVLF /RJLW PRGHOV WKDW HQDEOH XV WR

SUHGLFW WKH SUREDELOLWLHV RI FRPSOLDQFH� DYRLGDQFH� DQG HYDVLRQ IRU ILUPV ZKLFK KDYH VSHFLILF SURILOHV�

LQ WHUPV RI LQGXVWULDO FODVVLILFDWLRQ� VFDOH� HIILFLHQF\� UHVLGHQF\� HIIHFWLYH WD[ UDWH� DQG WKHLU

XVH RI YDULRXV WD[�PLQLPL]DWLRQ LQVWUXPHQWV� 2XU SUHOLPLQDU\ DQDO\VLV OHDGV WR WKH IROORZLQJ �FHWHULV

SDULEXV� UHVXOWV�

�L� /DUJHU ILUPV WHQG WR EH VLJQLILFDQWO\ PRUH FRPSOLDQW WKDQ VPDOOHU RQHV

�LL� )LUPV ZKLFK DUH UHODWLYHO\ HIILFLHQW �LQ WHUPV RI WKHLU �DFWLYLW\ UDWLR�� WHQG WR EH VLJQLILFDQWO\

PRUH FRPSOLDQW WKDQ GR UHODWLYHO\ LQHIILFLHQW ILUPV�

�LLL� 7KHUH LV D VLJQLILFDQW SRVLWLYH UHODWLRQVKLS EHWZHHQ D ILUP
V SUH�DXGLW HIIHFWLYH WD[ UDWH DQG

LWV SURSHQVLW\ WR FRPSO\ ZLWK WD[ OHJLVODWLRQ�

�LY� )LUPV ZKLFK XVH VWDQGDUG WD[�PLQLPL]DWLRQ LQVWUXPHQWV WHQG WR GR VR LQ D OHJLWLPDWH PDQQHU�

DQG WKHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ WKH DFWLYH XVH RI VXFK LQVWUXPHQWV DQG WD[DWLRQ

FRPSOLDQFH�

�Y� 7KHUH LV D VLJQLILFDQW YDULDWLRQ LQ WKH SUREDELOLWLHV RI FRPSOLDQFH� DYRLGDQFH DQG HYDVLRQ

DFURVV GLIIHUHQW LQGXVWULDO VHFWRUV RI WKH HFRQRP\� WKH GHWDLOV RI ZKLFK UHTXLUH IXUWKHU

LQYHVWLJDWLRQ EHIRUH GHILQLWLYH MXGJHPHQWV FDQ EH PDGH�
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,Q VXPPDU\� WKH DXGLW�UHFRUG DQG WD[�UHWXUQ GDWDEDVHV RI ,QODQG 5HYHQXH 1HZ =HDODQG SURYLGH DQ

H[WUHPHO\ SRZHUIXO IRXQGDWLRQ IRU SUHGLFWLQJ WKH OLNHO\ QRQ�FRPSOLDQFH ULVN RI 1HZ =HDODQG ILUPV�

7KH PRGHOOLQJ IUDPHZRUN RXWOLQHG LQ WKLV SDSHU� RQFH UHILQHG� VKRXOG SURYLGH D XVHIXO EDVLV IRU ULVN�

SURILOLQJ� IRU ERWK DXGLW DQG SROLF\ SXUSRVHV�

)RRWQRWHV�

 (DUOLHU YHUVLRQV RI WKLV SDSHU ZHUH SUHVHQWHG DW WKH )RXUWK :RUNVKRS RQ 0RQLWRULQJ WKH

+HDOWK RI WKH 7D[ 6\VWHP� :HOOLQJWRQ� LQ 0D\ ����� DQG DW DQ (FRQRPHWULFV :RUNVKRS DW

WKH 8QLYHUVLW\ RI 9LFWRULD� , DP PRVW JUDWHIXO WR 3DWULFN &DUDJDWD IRU LQLWLDWLQJ DQG VXSSRUWLQJ

WKLV UHVHDUFK� DQG WR KLP DQG 5LFKDUG %LUG� -RKDQQDK %UDQVRQ� (UZLQ 'LHZHUW� 3DXO

'XQPRUH� 0LFKDHO 'XQQ� -XGLWK *LOHV� $QQD +HLOHU� 6KHH %RRQ /DZ� .QR[ /RYHOO� -DFN

0LQW]� 'DYLG 3HWWHUVRQ� *HUDOG 6FXOO\ DQG -RKQ 6PDOO IRU WKHLU PDQ\ VXJJHVWLRQV DQG

FRQVWUXFWLYH FRPPHQWV� 0\ WKDQNV� DOVR� WR &KULV *LOOLRQ IRU KLV DVVLVWDQFH ZLWK WKH GDWD�

�� 6RPH WHFKQLFDO HFRQRPHWULF LVVXVHV DVVRFLDWHG ZLWK WHVWLQJ WKH VSHFLILFDWLRQ RI WKH PRGHOV

DUH GLVFXVVHG LQ $SSHQGL[ ��

�� 7KH DFWXDO YDOXHV WDNHQ E\ < DUH LUUHOHYDQW WR WKH /RJLW DQDO\VLV EHORZ � DQ\ WKUHH YDOXHV FDQ

EH XVHG WR FODVVLI\ WKH GDWD LQWR WKUHH JURXSV�
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5HIHUHQFHV�

%URRNV� 5� '�� 7� 5� /� )U\� DQG 0� 1� +DUULV ������� �7KH 6L]H DQG 3RZHU 3URSHUWLHV RI &RPELQLQJ

&KRLFH 6HW 3DUWLWLRQ 7HVWV IRU WKH ,,$ 3URSHUW\ LQ WKH /2*,7 0RGHO�� :RUNLQJ 3DSHU �����

'HSDUWPHQW RI (FRQRPHWULFV� 0RQDVK 8QLYHUVLW\�

&DUDJDWD� 3� -� DQG '� (� $� *LOHV ������� �6LPXODWLQJ WKH 5HODWLRQVKLS %HWZHHQ WKH +LGGHQ

(FRQRP\ DQG WKH 7D[ 0L[ LQ 1HZ =HDODQG�� :RUNLQJ 3DSHU 1R� ��� :RUNLQJ 3DSHUV RQ

0RQLWRULQJ WKH +HDOWK RI WKH 7D[ 6\VWHP� ,QODQG 5HYHQXH 'HSDUWPHQW� :HOOLQJWRQ�

&UDJJ� -� *� DQG 5� 6� 8KOHU ������� �7KH 'HPDQG IRU $XWRPRELOHV�� &DQDGLDQ -RXUQDO RI

(FRQRPLFV� �� ��������

&UDPHU� -� 6� DQG *� 5LGGHU ������� �3RROLQJ 6WDWHV LQ WKH 0XOWLQRPLDO /RJLW 0RGHO�� -RXUQDO RI

(FRQRPHWULFV� ��� ��������

'DYLGVRQ� 5� DQG -� 0DF.LQQRQ ������� �&RQYHQLHQW 6SHFLILFDWLRQ 7HVWV IRU /RJLW DQG 3URELW

0RGHOV�� -RXUQDO RI (FRQRPHWULFV� ��� ��������

*LOHV� '� (� $� ������� �0HDVXULQJ WKH 6L]H RI WKH +LGGHQ (FRQRP\ DQG WKH 7D[�*DS LQ 1HZ

=HDODQG� $Q (FRQRPHWULF $QDO\VLV�� :RUNLQJ 3DSHU 1R� �D� :RUNLQJ 3DSHUV RQ 0RQLWRULQJ

WKH +HDOWK RI WKH 7D[ 6\VWHP� ,QODQG 5HYHQXH 'HSDUWPHQW� :HOOLQJWRQ�

*LOHV� '� (� $� DQG 3� -� &DUDJDWD ������� �7KH /HDUQLQJ 3DWK RI WKH +LGGHQ (FRQRP\� 7D[ DQG

*URZWK (IIHFWV LQ 1HZ =HDODQG�� :RUNLQJ 3DSHU 1R� ��� :RUNLQJ 3DSHUV RQ 0RQLWRULQJ WKH

+HDOWK RI WKH 7D[ 6\VWHP� ,QODQG 5HYHQXH 'HSDUWPHQW� :HOOLQJWRQ�

*UHHQH� :� +� ������� (FRQRPHWULF $QDO\VLV ��UG� HG��� 3UHQWLFH�+DOO� 8SSHU 6DGGOH 5LYHU� 1�-�

+DOO� %� +� ������� 7LPH 6HULHV SURFHVVRU� 9HUVLRQ ���� 8VHU
V *XLGH� 763 ,QWHUQDWLRQDO� 3DOR $OWR�

&$�

+DXVPDQ� -� DQG '� 0F)DGGHQ ������� �$ 6SHFLILFDWLRQ 7HVW IRU WKH 0XOWLQRPLDO /RJLW 0RGHO��

(FRQRPHWULFD� ��� ����������

+HLOHU� $� /� ������� �(VWDEOLVKLQJ 5LVN 3URILOHV RI &RUSRUDWH 7D[ %HKDYLRXU� 7KH ),567 6\VWHP

'DWDEDVH�� :RUNLQJ 3DSHU RQ 0RQLWRULQJ WKH +HDOWK RI WKH 7D[ 6\VWHP� ,QODQG 5HYHQXH

'HSDUWPHQW� :HOOLQJWRQ�

/DZ� 6� %� ������� �(VWDEOLVKLQJ 5LVN 3URILOHV RI &RUSRUDWH 7D[ %HKDYLRXU� 1HZ =HDODQG &RUSRUDWH

'DWDEDVH�� :RUNLQJ 3DSHU RQ 0RQLWRULQJ WKH +HDOWK RI WKH 7D[ 6\VWHP� ,QODQG 5HYHQXH

'HSDUWPHQW� :HOOLQJWRQ�

/HFKQHU� 0� ������� �7HVWLQJ /RJLW 0RGHOV LQ 3UDFWLFH�� (PSLULFDO (FRQRPLFV� ��� ��������

0F)DGGHQ� '� ������� �7KH 0HDVXUHPHQW RI 8UEDQ 7UDYHO 'HPDQG�� -RXUQDO RI 3XEOLF (FRQRPLFV�

�� ��������

0DGGDOD� *� 6� ������� /LPLWHG 'HSHQGHQW DQG 4XDOLWDWLYH 9DULDEOHV LQ (FRQRPHWULFV� &DPEULGJH

8QLYHUVLW\ 3UHVV� &DPEULGJH�

2UPH� &� ������� �7KH &DOFXODWLRQ RI WKH ,QIRUPDWLRQ 0DWUL[ 7HVW IRU %LQDU\ 'DWD 0RGHOV�� 7KH

0DQFKHVWHU 6FKRRO� ��� ��������

6+$=$0 ������� 6+$=$0 (FRQRPHWULFV &RPSXWHU 3URJUDP� 8VHU
V 5HIHUHQFH 0DQXDO� 9HUVLRQ

���� 0F*UDZ�+LOO� 1HZ <RUN�
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7DEOH �

'DWD 'HILQLWLRQV

6\PERO 'HVFULSWLRQ 8QLWV 6RXUFH

&$6( &DVH .H\ 1RQH 25$&/(

&/26( &ORVH 5HDVRQ &RGH � VHH 7DEOH � 1RQH 25$&/(

',6& 7D[ 'LVFUHSDQF\ � GLIIHUHQFH EHWZHHQ � 25$&/(

SUH�DXGLW DQG SRVW�DXGLW WD[ OLDELOLW\

6,& 6,& FRGH � $1=6,& %DVLV� DV LQ 7DEOH � 1RQH 25$&/(

<($5 <HDU IRU VDPSOH � ����� ����� RU ���� 1RQH 25$&/(

7$ 7RWDO $VVHWV � ),567

7( 7RWDO ([SHQVHV � ),567

6$/(6 6DOHV � ),567

'(31 'HSUHFLDWLRQ � ),567

,( ,QWHUHVW ([SHQVH � ),567

%' %DG 'HEWV � ),567

75 7RWDO 5HYHQXH � �VDOHV � LQWHUHVW UHFHLYHG � ),567

� GLYLGHQGV UHFHLYHG � UHQWDO LQFRPH

� UR\DOWLHV�

13 1HW 3URILW %HIRUH ,QWHUHVW DQG 7D[ � ),567

1$ 1HW $VVHWV � WRWDO DVVHWV � DFFRXQWV SD\DEOH � ),567

� EDQN RYHUGUDIW

/266 /RVVHV &ODLPHG LQ &XUUHQW 3HULRG � ),567

7$; 7D[ 3DLG � DIWHU DQ\ DXGLWLQJ DGMXVWPHQW � ),567

1215(6 1RQ�5HVLGHQF\ 'XPP\ � 1RQH ),567
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� IRU QRQ�UHVLGHQWV� � IRU UHVLGHQWV

7DEOH �

6,& 'XPP\ 9DULDEOH 'HVFULSWLRQV

�$1=6,& %DVLV � ��'LJLW /HYHO�

6,& &RGH 5DQJH 6,& 'XPP\ ,QGXVWU\ 6HFWRU

���� � ���� 6� $JULFXOWXUH� )RUHVWU\� )LVKLQJ

���� � ���� 6� 0LQLQJ

���� � ���� 6� 0DQXIDFWXULQJ

���� � ���� 6� (OHFWULFLW\� *DV DQG :DWHU 6XSSO\

���� � ���� 6� &RQVWUXFWLRQ DQG :KROHVDOH 7UDGH

���� � ���� 6� 5HWDLO 7UDGH� $FFRPPRGDWLRQ� &DIHV DQG 5HVWDXUDQWV

���� � ���� 6� 7UDQVSRUW DQG 6WRUDJH

���� � ���� 6� &RPPXQLFDWLRQ 6HUYLFHV� )LQDQFH DQG ,QVXUDQFH�

3URSHUW\ DQG %XVLQHVV 6HUYLFHV

���� � ���� 6� *RYHUQPHQW $GPLQLVWUDWLRQ DQG 'HIHQFH� (GXFDWLRQ�

+HDOWK DQG &RPPXQLW\ 6HUYLFHV

���� � ���� 6� &XOWXUDO DQG 5HFUHDWLRQDO 6HUYLFHV� 3HUVRQDO DQG

2WKHU 6HUYLFHV

1RWH� 7KHVH FRGHV DUH VWRUHG LQ VL[�GLJLW IRUPDW LQ WKH 25$&/( GDWDEDVH� 7KH ILIWK GLJLW LV � RU � WR LQGLFDWH DQ H[DFW
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RU LPSHUIHFW PDWFK EHWZHHQ WKH QHZ $1=6,& FRGHV DQG WKH ROG 1=6,& FRGHV� DQG WKH VL[WK GLJLW LV DOZD\V � LQ WKH FDVH RI

$1=6,& FRGHV� $OO 6,& FRGHV LQ 25$&/( ZHUH XSGDWHG �UHWURVSHFWLYHO\� WR DQ $1=6,& EDVLV LQ ����� $ UHFRUGHG FRGH
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1RWH� 7KH WHVW VWDWLVWLFV DUH DV\PSWRWLFDOO\ &KL 6TXDUH ZLWK N GHJUHHV RI IUHHGRP� DQG S�YDOXHV DSSHDU LQ SDUHQWKHVHV�

7DEOH ��

3UHGLFWHG &RPSOLDQFH�1RQ�&RPSOLDQFH

3UREDELOLWLHV 8QGHU 9DULRXV 5LVN 3URILOHV

�%DVHG RQ WKH ��������� /RJLW 0RGHO�

3URILOH 3U�&RPSOLDQFH� 3U�$YRLGDQFH� 3U�(YDVLRQ�

<HDU 6HFWRU
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1RWH� 6HFWRUV DUH DV GHILQHG LQ 7DEOH ��

$SSHQGL[ �

'DLJQRVWLF 7HVWV RI WKH /RJLW 0RGHOV

7KHUH LV QR FOHDU ZD\ WR PHDVXUH �JRRGQHVV�RI�ILW� LQ PXOWLQRPLDO /RJLW PRGHOV� WKRXJK D YDULHW\ RI

VXFK PHDVXUHV KDYH EHHQ VXJJHVWHG E\ GLIIHUHQW DXWKRUV� 6RPH RI WKHVH DUH UHSRUWHG LQ 7DEOH ���

7KH YDOXHV RI VXFK PHDVXUHV DUH W\SLFDOO\ YHU\ VPDOO ZKHQ YHU\ ODUJH VDPSOH VL]HV DUH LQYROYHG� DV

LV WKH FDVH KHUH� 7KH /LNHOLKRRG 5DWLR 7HVWV DOO LPSO\ UHMHFWLRQ RI WKH QXOO K\SRWKHVLV RI QR

UHODWLRQVKLS EHWZHHQ WKH GHSHQGHQW YDULDEOH�V� DQG WKH IXOO VHW�V� RI UHJUHVVRUV� VR WKH\ VXSSRUW WKH

PRGHO VSHFLILFDWLRQV�

7ZR PDMRU VSHFLILFDWLRQ LVVXHV DULVH ZLWK WKH PXOWLQRPLDO /RJLW PRGHO� 7KH ILUVW LQYROYHV WKH VR�FDOOHG

�,QGHSHQGHQFH RI ,UUHOHYDQW $OWHUQDWLYHV� �,,$� SUREOHP� 7KLV LV VSHFLILF WR WKH PXOWLQRPLDO �DV

RSSRVHG WR ELQRPLDO� /RJLW PRGHO� DQG PD\ EH VXPPDULVHG DV IROORZV �H�J�� VHH *UHHQH ������

SS����������� $V D UHVXOW RI WKH VWDQGDUG DVVXPSWLRQV WKDW WKH PRGHO
V HUURUV DUH LQGHSHQGHQW DQG

KRPRVNHGDVWLF� D SURSHUW\ RI WKH PXOWLQRPLDO /RJLW PRGHO LV WKDW DQ\ RQH RI WKH �RGGV UDWLRV� �WKH

UDWLR RI WKH SUREDELOLW\ RI RQH YDOXH RI < RFFXUULQJ� WR WKH SUREDELOLW\ RI DQRWKHU YDOXH RI <
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RFFXUULQJ� GRHV QRW GHSHQG RQ WKH RWKHU < YDOXHV� ,Q WHUPV RI WKH LPSOLHG EHKDYLRUDO FKDUDFWHULVWLFV

RI WKH DJHQWV� WKLV FDQ EH D UHVWULFWLYH FRQGLWLRQ� DOWKRXJK LW PDNHV WKH HVWLPDWLRQ RI WKH PRGHO YHU\

VWUDLJKWIRUZDUG� ,Q RXU FDVH� < WDNHV WKUHH SRVVLEOH YDOXHV� 2XU XVH RI WKH PXOWLQRPLDO /RJLW PRGHO�

DQG WKH DVVRFLDWHG ,,$ DVVXPSWLRQ� SUHVXPHV WKDW WKH UHODWLYH OLNHOLKRRG RI D ILUP FKRRVLQJ WR FRPSO\

DV RSSRVHG WR DYRLG� LV XQDIIHFWHG E\ WKH IDFW WKDW HYDVLRQ LV D �FKRLFH�� HWF�

$FFRUGLQJO\� LW LV YHU\ LPSRUWDQW WR WHVW WKH YDOLGLW\ RI WKH ,,$ DVVXPSWLRQ� $ UHMHFWLRQ RI WKLV

K\SRWKHVLV OHDYHV XV ZLWK VRPH RSWLRQV ZLWK UHVSHFW WR WKH IRUPXODWLRQ RI WKH PRGHO� 7KH ILUVW LV WR

FRQVLGHU WKH PXOWLQRPLDO 3URELW PRGHO� EXW FRPSXWDWLRQDOO\ HIILFLHQW DOJRULWKPV IRU WKH HVWLPDWLRQ

RI VXFK PRGHOV DUH QRW UHDGLO\ DYDLODEOH� 7KH VHFRQG LV WR XVH WKH �QHVWHG� /RJLW PRGHO� 7KH

DSSURSULDWH IRUP RI WKH QHVWLQJ LV GHWHUPLQHG E\ WKH RXWFRPHV RI WKH WHVWV IRU ,,$� EXW LQ RXU FDVH

�ZHUH WKLV PRGHO WR EH FRQVLGHUHG� D QDWXUDO SRVVLELOLW\ ZRXOG EH WR VHH ILUPV DV PDNLQJ DQ LQLWLDO

FRPSOLDQFH�QRQ�FRPSOLDQFH GHFLVLRQ� DQG WKHQ LQ WKH FDVH RI WKH ODWWHU FKRLFH� PDNLQJ DQ

DYRLGDQFH�HYDVLRQ GHFLVLRQ�

7HVWLQJ WKH ,,$ DVVXPSWLRQ LV RI SDUWLFXODU LQWHUHVW LQ WKH FRQWH[W RI RXU GDWD�VHWV IRU D YHU\ GLIIHUHQW

UHDVRQ� $V QRWHG DOUHDG\� WKH ,,$ DVVXPSWLRQ DULVHV IURP WKH SUHVXPSWLRQ WKDW WKH PRGHO
V

GLVWXUEDQFHV DUH LQGHSHQGHQW� DQG WKLV ZDV TXHVWLRQHG LQ 6HFWLRQ �� ,QGHSHQGHQFH DQG 1RUPDOLW\ RI

WKH GLVWXUEDQFHV DUH DVVXPHG LQ WKH FRQVWUXFWLRQ RI WKH OLNHOLKRRG IXQFWLRQ WKDW LV PD[LPL]HG ZKHQ

WKH PRGHO LV HVWLPDWHG� 6R� LW LV LPSRUWDQW WR WHVW IRU LQGHSHQGHQFH LQ RUGHU WR H[DPLQH WKH YDOLGLW\

RI WKH HVWLPDWLRQ SURFHGXUH IURP D GLIIHUHQW VWDQGSRLQW� 7KH ,,$ DVVXPSWLRQ DOVR VWHPV IURP WKH

DVVXPHG KRPRVNHGDVWLFLW\ RI WKH HUURUV� ZKLFK ZH GLVFXVV IXUWKHU EHORZ� ,Q 7DEOH �� ZH SUHVHQW WKH
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UHVXOWV RI WKH ZHOO�NQRZQ +DXVPDQ VSHFLILFDWLRQ WHVW �+DXVPDQ DQG 0F)DGGHQ ������� IRU ,,$� 7KLV

WHVW KDV WKH DGYDQWDJH WKDW LW LV VLPSOH WR DSSO\� WKRXJK RWKHU VXFK WHVWV DUH ZRUWK\ RI FRQVLGHUDWLRQ

KHUH �H�J�� VHH %URRNV HW DO� ��������

$OWKRXJK WKH UHVXOWV LQ 7DEOH �� DUH VRPHZKDW PL[HG� WKH\ RIIHU FRQVLGHUDEOH VXSSRUW IRU WKH ,,$

DVVXPSWLRQ� RWKHU WKDQ LQ ����� 7KLV LV HQFRXUDJLQJ� JLYHQ WKH SUHOLPLQDU\ PRGHO VSHFLILFDWLRQV

SUHVHQWHG KHUH� )XUWKHU� IRU DOO \HDUV� WKH +DXVPDQ WHVWV LQGLFDWH WKDW ,,$ FDQQRW EH UHMHFWHG �DW WKH

�� OHYHO� LI WKH FRPSOLDQFH FDWHJRU\ LV GHOHWHG IURP WKH PRGHO� 6R� LI �QHVWHG /RJLW� DQDO\VLV ZHUH

SXUVXHG� WKHQ WKH SULPDU\ �EUDQFK� LQ WKH PRGHO VKRXOG EH IRU WKH FRPSOLDQFH�QRQ�FRPSOLDQFH

GHFLVLRQ� DQG WKH VHFRQGDU\ RQH VKRXOG EH IRU WKH DYRLGDQFH�HYDVLRQ GHFLVLRQ� LQ WKH ODWWHU FDVH�

7KH VHFRQG PDMRU VSHFLILFDWLRQ LVVXH LV WKDW RI SRVVLEOH KHWHURVNHGDVWLFLW\ RI WKH GLVWXUEDQFHV� DV D

UHVXOW RI ZRUNLQJ ZLWK FURVV�VHFWLRQ GDWD� ,I KHWHURVNHGDVWLFLW\ LV SUHVHQW� WKHQ WKLV LV PXFK PRUH

VHULRXV WKDQ LQ WKH XVXDO OLQHDU UHJUHVVLRQ PRGHO FRQWH[W� DV KHUH WKLV ZLOO UHVXOW LQ LQFRQVLVWHQW

SDUDPHWHU HVWLPDWHV� 7KHUH LV D YHU\ OLPLWHG OLWHUDWXUH RQ WHVWLQJ IRU KHWHURVNHGDVWLFLW\ LQ WKH FRQWH[W

RI GLVFUHWH�FKRLFH PRGHOV� )RU H[DPSOH� 'DYLGVRQ DQG 0DF.LQQRQ ������ SUHVHQW VXFK WHVWV IRU WKH

ELQRPLDO VLWXDWLRQ� WKRXJK WKHVH DUH EHWWHU VXLWHG WR WKH 3URELW PRGHO WKDQ WR WKH /RJLW PRGHO� 7HVWV

IRU KHWHURVNHGDVWLFLW\ LQ WKH PXOWLQRPLDO /RJLW FRQWH[W GR QRW DSSHDU WR EH GLVFXVVHG LQ WKH H[LVWLQJ

OLWHUDWXUH� DQG WKH GHYHORSPHQW RI VXFK D WHVW UHPDLQV DV SDUW RI RXU ZRUN LQ SURJUHVV� +RZHYHU�

VRPH FRPIRUW FDQ EH GUDZQ IURP WKH +DXVPDQ WHVW UHVXOWV LQ 7DEOH ��� 1RQ�UHMHFWLRQ RI WKH ,,$

K\SRWKHVLV SURYLGHV VXSSRUW IRU ERWK WKH LQGHSHQGHQFH DQG KRPRVNHGDVWLFLW\ DVVXPSWLRQV�
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2WKHU VSHFLILFDWLRQ LVVXHV �VXFK DV RPLWWHG YDULDEOHV�� DQG WKH FRQVHTXHQFHV RI �SRROLQJ� WKH WZR

QRQ�FRPSOLDQFH VWDWHV LQWR RQH� DOVR FRXOG EH FRQVLGHUHG� DQG WKHVH DOVR ZRXOG QHHG H[WHQVLRQV WR

H[LVWLQJ VXFK WHVWV �H�J�� 2UPH ������� &UDPHU DQG 5LGGHU ������ DQG /HFKQHU ������� IRU WKH

ELQRPLDO /RJLW PRGHO�


