
Xvlqj Ed|hvldq Yduldeoh Vhohfwlrq Phwkrgv wr
Fkrrvh Vw|oh Idfwruv lq Joredo Vwrfn Uhwxuq

Prghov

Dqwkrq| G1 Kdoo
Vfkrro ri Ilqdqfh dqg Hfrqrplfv/

Xqlyhuvlw| ri Whfkqrorj|/ V|gqh|/ Dxvwudold

Vrrvxqj Kzdqj
Ghsduwphqw ri Dssolhg Hfrqrplfv/ Xqlyhuvlw| ri Fdpeulgjh/ XN

Vwhskhq H1 Vdwfkhoo�

Idfxow| ri Hfrqrplfv dqg Srolwlfv dqg Wulqlw| Froohjh/
Xqlyhuvlw| ri Fdpeulgjh/ XN

Mdqxdu| 5333

Devwudfw

Wklv sdshu dssolhv Ed|hvldq yduldeoh vhohfwlrq phwkrgv iurp wkh vwdwlvwlfv
olwhudwxuh wr jlyh jxlgdqfh lq wkh ghflvlrq wr lqfoxgh2rplw idfwruv lq d joredo
+olqhdu idfwru, vwrfn uhwxuq prgho1 Rqfh rqh kdv dffrxqwhg iru frxqwu| dqg
vhfwru/ lw lv srvvleoh wr vhh zklfk vw|oh ru vw|ohv ehvw h{sodlqv fxuuhqw dvvhw
uhwxuqv1 Wkh vwxg| vxjjhvwv wkdw joredo vw|oh lv qrw dq lpsruwdqw frpsrqhqw
ri ulvn rqfh frxqwu| dqg vhfwru kdyh ehhq dffrxqwhg iru1

4 Lqwurgxfwlrq

Wkhuh lv frqvlghudeoh olwhudwxuh rq wkh fkrlfh ri idfwruv lq h{sodlqlqj dvvhw uhwxuqv
dw wkh joredo ohyho/ vhh Fdsdxo/ Urzoh| dqg Vkdush +4<<6,/ Duvkdqdsdool/ Frjjlq

�Fruuhvsrqglqj Dxwkru= V1 H1 Vdwfkhoo/ Idfxow| ri Hfrqrplfv dqg Srolwlfv/ Dxvwlq Urelqvrq
Exloglqj/ Vlgjzlfn Dyhqxh/ Fdpeulgjh FE6 <GG/ XN1/ WHO, 77 4556 6685;4/ ID[, 77 4556
6687:8/ H0PDLO, vhv44Chfrq1fdp1df1xn1 Wkh vhfrqg dqg wklug dxwkruv zrxog olnh wr wkdqn Lqtxluh
+XN, iru �qdqfldo dvvlvwdqfh1 Zh zrxog olnh wr wkdqn Doskd Vwudwhjlhv iru surylglqj xv zlwk wkh
gdwd1
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dqg Grxndv +4<<;, dqg Idpd dqg Iuhqfk +4<<;,1 Pdq| prghov/ krzhyhu/ kdyh ehhq
joredo wdfwlfdo dvvhw doorfdwlrq +JWDD, prghov/ frqfhqwudwlqj rq frxqwu| zlgh/ ru
joredo/ idfwruv wr wu| wr h{sodlq wkh uhwxuqv rq htxlw| lqglfhv1 Vrph uhvhdufk kdv
frqfhqwudwhg rq joredo ru uhjlrqdo prghov dw wkh lqglylgxdo vwrfn ohyho/ zh fdoo vxfk
prghov vwrfn uhwxuq prghov1 Vrph olwhudwxuh/ vhh Khvwrq dqg Urxzhqkruvw +4<<8,
dqg Nxr dqg Vdwfkhoo +4<<;,/ kdv frqfhqwudwhg rq udqnlqj gl�huhqw wd{rqrplhv lq
h{sodlqlqj wkh yduldelolw| ri wkh gdwd1 Wkh �qglqjv duh wkdw wkh idfwruv wkdw pdwwhu/
lq ghfolqlqj rughu ri lpsruwdqfh/ duh frxqwu| idfwruv/ iroorzhg e| vhfwru idfwruv/
iroorzhg e| vw|oh idfwruv1

Wkh sxusrvh ri wklv sdshu lv wr xvh Ed|hvldq yduldeoh vhohfwlrq phwkrgv wr ixu0
wkhu h{soruh wklv txhvwlrq1 Wklv phwkrgrorj| jlyhv d srvwhulru suredelolw| wkdw d
sduwlfxodu vw|oh yduldeoh vkrxog eh lqfoxghg/ frqglwlrqdo rq wkh vdpsoh gdwd1 Lq wkh
sduwlfxodu fdvh ri wkh olqhdu idfwru prgho/ zkhuh uhvlgxdo huuruv duh xqfruuhodwhg e|
dvvxpswlrq/ wklv surfhgxuh vlpsol�hv wr d forvhg irup h{suhvvlrq1 Lw lv irxqg wkdw
wklv whfkqltxh vhhpv lghdo iru wkh sureohp lq kdqg> lw doorzv xsgdwlqj ri �sulruv�
uhfxuvlyho|/ vr wkdw vw|oh urwdwlrq fdq eh wdnhq lqwr dffrxqw> qdpho|/ wkh skhqrp0
hqrq wkdw d sduwlfxodu vw|oh pd| kdyh d ulvn0suhplxp wkdw fkdqjhv wkurxjk wlph1
Wkh idfwru vhohfwlrq surfhgxuh lv looxvwudwhg e| frqvlghulqj d vhw ri vw|oh idfwruv iru
wkh Prujdq0Vwdqoh| Fdslwdo Lqwhuqdwlrqdo +PVFL, xqlyhuvh ri vwrfnv1

5 Ed|hvldq VXU Prgho iru wkh Vhohfwlrq ri Idf0

wruv lq Olqhdu Idfwru Prghov4

Frqvlghu wkh iroorzlqj 6 uhjuhvvlrq htxdwlrq v|vwhp zlwk A revhuydwlrqv/

h
� ' j

�q� n i
� iru � ' �c 2c ���6 +4,

zkhuh h
� lv d EA � �� yhfwru ri wkh A revhuydwlrqv ri wkh ghshqghqw yduldeoh/ j� lv

d EA � R�� pdwul{ ri lqghshqghqw yduldeohv/ q� lv d ER� � �� yhfwru ri wkh uhjuhvvlrq
frh!flhqwv/ dqg i

� lv wkh yhfwru ri huuruv iru wkh A revhuydwlrqv ri wkh �wk uhjuhvvlrq1
Li wkh deryh v|vwhp lv d vhhplqjo| xquhodwhg uhjuhvvlrqv +VXU, prgho/ lw fdq eh
dvvxphg wkdw wkh yhfwru ri wkh huuruv/ e�/ lv glvwulexwhg dv

i q �EfcP WA �

zkhuh i
� ' Ei��c i2�c ���c i

6�

�/ dqg P lv d srvlwlyh gh�qlwh +6 � 6, pdwul{ wr eh
hvwlpdwhg1

Lqwurgxfh d qhz yhfwru/ ��� ' E���c �
�
2c ���c �

�
R��/ zkrvh hohphqw lv d elqdu| lqglfdwru

yduldeoh/ ��?/ wkdw lv/ �
�
? ' � li q�? 9' f dqg ��? ' f li q�? ' f/ zkhuh ? dqg � fruuhvsrqg

wr wkh ?wk hohphqw ri wkh �wk uhjuhvvlrq1 Wkh lqwhusuhwdwlrq ri ��? ' � lv wkdw lw

4Vhh Vplwk dqg Nrkq +4<<;, iru ghwdlov ri wklv vhfwlrq1
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lqglfdwhv li idfwru ? lv lqghhg lq wkh prgho iru wkh uhwxuq ri dvvhw �1 Wkhq htxdwlrq
+4,/ frqglwlrqlqj rq ��/ lv diwhu uhprylqj wkh uhgxqgdqw whupv zlwk q�? ' f/

h
� ' j

�
��q

�
� � n i

� +5,

Gh�qh ^�� '
SR�

?'� �
�
?/ wkhq j

�
��

lv d +A � ^��, pdwul{ dqg q�
�� lv d +^�� � �, yhfwru1

Wkhuhiruh/ e| vwdfnlqj wkh 6 olqhdu uhjuhvvlrqv/ wkh VXU prgho fdq eh suhvhqwhg dv

hh ' hj�
hq� n hi +6,

zkhuhhh�' Eh��c h2�c ���c h4��/ hj� '

3
EEEC

j
�
��

f � � � f

f j
2
�2

� � � f

111 f

f f � � � j
6
�6

4
FFFD/ hq� ' Eq�

��cq
2
�2c ���cq

6
�6�/

dqg hi q �EfcP WA �� Qrwh wkdw hj� lv d +6A �
S6

�'� ^
�
�, pdwul{ dqg

hq� lv d yhfwru
ri

S6
�'� ^

�
� hohphqwv1

Dv wkh deryh uhpdunv lqglfdwh/ wkh ghshqghqw yduldeoh/hh/ lv dvvhw uhwxuqv dqg wkh
lqghshqghqw yduldeohv/ hj� / duh idfwruv lq dvvhw sulflqj prghov1 Dvvxph wkdw wkh vhw
ri idfwruv duh wkh vdph dfurvv doo htxdwlrqv/ l1h1/ j � j

� ' j
2 'c ���c' j

61 Lw fdq
dovr eh dvvxphg wkdw wkh elqdu| lqglfdwru yduldeoh yhfwru/ ��/ lv wkh vdph dfurvv doo
6 uhjuhvvlrq v|vwhpv/ l1h1/ � � �� ' �2 'c ���c' �6 dqg ^� � ^�� ' ^2� 'c ���c' ^6� �

5

Dvvxph dovr wkdw P lv gldjrqdo/ l1h1/ i� q �Efc j2� � dqg SJ�Ei�c i�� ' f iru � 9' ��
Wkhvh dvvxpswlrqv/ zklfk duh vwdqgdug lq olqhdu idfwru prghov/ vlpsoli| wkh deryh
VXU prgho wr dq ruglqdu| ohdvw vtxduh +ROV, prgho lq dq xqlyduldwh vhwwlqj lq wkh
vhqvh wkdw jhqhudolvhg ohdvw vtxduhv +JOV, hvwlpdwlrq lv qxphulfdoo| htxdo wr ROV
hvwlpdwlrq1 Htxdwlrq +6, fdq eh uhzulwwhq dv

h
� ' j�q

�
� n i

� ;� +7,

Qrz j� lv d +A � ^�, pdwul{ dqg q�
� lv d yhfwru ri ^� hohphqwv1

Wkh sxusrvh ri wklv vwxg| lv wr rewdlq wkh srvwhulru suredelolwlhv ri � iru wklv
olqhdu idfwru prgho1 Wkh srvwhulru mrlqw suredelolw| ghqvlw| ixqfwlrq lv/ e| Ed|hv*
odz/

R_sEq�
� c j

2
� c�mh

�� '
R_sEh�mq�

� c j
2
� c��R_sEq

�
� c j

2
� c��

R_sEh��
+8,

� R_sEh�mq�
� c j

2
� c��R_sEq

�
� c j

2
� c��

zkhuh � uhsuhvhqwv �lv sursruwlrqdo wr�1 Wkh srvwhulru mrlqw ghqvlw| ixqfwlrq/
R_sEq�

� c j
2
� c�mh

��/ lq htxdwlrq +8, qhhgv wkh mrlqw sulruv rq wkh sdudphwhuv/ l1h1/

5Wkh lqwhusuhwdwlrq khuh lv wkdw/ li � @ +4> 3> 3> ===> 3,3/ iru h{dpsoh/ wkhq rqo| idfwru rqh lv
lqfoxghg lq wkh prgho iru doo htxdwlrqv/ l1h1/ iru doo l1 Li �l @ +4> 3> 3> ===> 3,3/ iru h{dpsoh/ wkhq rqo|
idfwru rqh lv lqfoxghg lq wkh prgho iru iru d jlyhq l1
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R_sEq�
� c j

2
� c��1 Qrwh wkdw

R_sEq�
� c j

2
� c�� ' R_sEq�

� mj
2
� c��R_sEj

2
� m��R_sE���

Wkhuhiruh/ htxdwlrq +8, fdq eh uhzulwwhq dv

R_sEq�
� c j

2
� c�mh

�� � R_sEh�mq�
� c j

2
� c��R_sEq

�
� mj

2
� c��R_sEj

2
� m��R_sE��� +9,

D vwuxfwxuh vxfk dv +8, dqg +9, lv fdoohg d klhudufklfdo Ed|hv prgho1
Qrz pdnh wkh iroorzlqj dvvxpswlrqv iru wkh klhudfklfdo Ed|hv prgho1 Iluvwo|/

wkh frqglwlrqdo R_s ri h iru jlyhq sdudphwhuv/ R_sEhmq� cPc��c lv dvvxphg wr kdyh
wkh iroorzlqj qrupdo glvwulexwlrq/

R_sEh�mq�
� c j

2
� c�� q �Ej�q

�
�
c j2� W?�� +:,

Iru wkh sulruv/ wkh iroorzlqj dvvxpswlrqv duh xvhg> wkhvh duh wkh vdph dv xvhg lq
Vplwk dqg Nrkq +4<<;,1

4, Lq wkh iroorzlqj dqdo|vlv/ wzr gl�huhqw sulruv iru R_sEq�
� mj

2
� c�� duh frqvlghuhg>

wkh �uvw sulru lv
R_sEq�

� mj
2
� c�� q �Efc Sj2� Ej

�

�j��
3�
� +;,

zklfk lv wkh vdph dv wkdw xvhg lq Vplwk dqg Nrkq +4<<9,/ zkhuh wkh| doorz
S wr wdnh ydoxhv lq wkh udqjh �f � S � �fff1 Wkh vhfrqg sulru lv/ e| vhwwlqj
R_sEq�

� mj
2
� c�� � R_sEh�mq�

� c j
2
� c��

�*A dv lq R*Kdjdq +4<<8,/ vr wkdw

R_sEq�
� mj

2
� c�� q �EEj�

�j��
3�
j

�

�h
�
c Aj2� Ej

�

�j��
3�
�c +<,

zkhuh A lv wkh qxpehu ri revhuydwlrqv1 Wkh pd{lpxp olnholkrrg hvwlpdwru ri
q�
� lv Ej�

�j��
3�
j

�

�h
� dqg lwv yduldqfh lv j2� Ej

�

�j��
3�� Wkh yduldqfhv ri wkhvh

wzr sulruv duh odujhu wkdq wkdw ri wkh olnholkrrg hvwlpdwru ehfdxvh S dqg A
duh odujhu wkdq 4 dqg wkxv wkh sulru lv ohvv lqirupdwlyh derxw q�

� wkdq wkh
olnholkrrg1

5, Wkh sulru iru j2� lv wkh frpprqo| xvhg qrqlqirupdwlyh sulru glvfxvvhg lq Jhlvvhu
+4<98,1 Xqghu wkh dvvxpswlrq wkdw wkh sulru iru j2� lv wdnhq dv lqghshqghqw ri
�/ wkdw lv/ R_sEj2� m�� 'R_sEj2� �c wkhq

R_sEj2� m�� �
�

j2�
� +43,

6, Ilqdoo|/ dvvxph wkdw R_sE�� duh lqghshqghqw ri rqh dqrwkhu dqg vhw

R_sE�? ' �� ' �*2 ;?� +44,

7



Wkh deryh dvvxpswlrqv rq sulruv lpso| wkdw

R_sEq�
� cq

�
� mPc�� 'R_sEq�

� mPc��R_sEq�
� mPc��c � 9' �c +45,

zkhuh q�
� dqg q�

� duh hohphqwv lq wkh yhfwru hq� +vhh htxdwlrq +6,, vr wkdw htxdwlrq

+45, ghprqvwudwhv wkdw wkh hohphqwv ri hq� duh frqglwlrqdoo| lqghshqghqw1 Lw dovr
iroorzv iurp wkh deryh wkdw iru dq| wzr dvvhw uhwxuqv yhfwruv/ h� dqg h

�/

R_sEh�c h�mhq� cPc�� 'R_sEh�mhq� cPc��R_sEh�mhq� cPc��c � 9' �� +46,

Wkh wdvn lv qrz wr frpsxwh wkh srvwhulru suredelolw| ri �c wkdw lv/ R_sE�mh���
Wkh srvwhulru suredelolw| ri � lv rewdlqhg e| lqwhjudwlqj wkh srvwhulru mrlqw ghqvlw|
ixqfwlrq R_sEq�

� c j
2
� c�mh

�� zlwk uhvshfw wr q�
� dqg j2� c

R_sE�mh�� '

]
j2�

]
q�
�

R_sEq�
� c j

2
� c�mh

��_q�
�_j

2
� +47,

Vxevwlwxwlqj htxdwlrq +9, lqwr htxdwlrq +47,/ surgxfhv

R_sE�mh�� � R_sE��

]
j2
�

]
q�
�

R_sEh�mq�
� c j

2
� c��R_sEq

�
� mj

2
� c��R_sEj

2
� m��_q

�
�_j

2
� � +48,

Iluvwo|/ frqvlghu wkh �uvw sulru iru R_sEq�
� mj

2
� c�� dv lq htxdwlrq +;,1 Qrwh wkdw

R_sEh�mq�
� c j

2
� c�� lv wkh frqyhqwlrqdo olnholkrrg ixqfwlrq dv lq +:, dqg wkh sulru sgi*v

iru R_sEq�
� mj

2
� c�� dqg R_sEj2� m�� duh jlyhq lq htxdwlrqv +;, dqg +43,/ uhvshfwlyho|1

Wkh sgi*v doorz xvh ri wkh uhvxow ri htxdwlrq +516, ri Vplwk dqg Nrkq +4<<9,>

R_sEh�m�� �

]
j2�

]
q
� �

R_sEh�mq�
� c j

2
� c��R_sEq

�
� mj

2
� c��R_sEj

2
� m��_q

�
�_j

2
� +49,

' E� n S�3^�*27�E��3A*2

zkhuh S lv d �{hg srvlwlyh frqvwdqw dqg 7�E�� ' h
��EWA � S

�nS
j�Ej

�

�j��
3�
j

�

��h
�1 Li

lw lv dvvxphg wkdw RE�? ' �� ' Z? iru ? ' �c ���c ^�/ wkhq iru �
W d yhfwru ri sduwlfxodu

ydoxhv/

RE�W� ' RE� ' �W� '

^�\
?'�

EZ?�
�W?E�� Z?�

�3�W? +4:,

Lq wkh 6 uhjuhvvlrq htxdwlrq v|vwhp zlwk wkh vdph lqghshqghqw yduldeohv dqg d
gldjrqdo yduldqfh0fryduldqfh pdwul{ dv lq htxdwlrq +6,/ wkh srvwhulru suredelolw| ri
� lv

RE�mh� '
REhm��RE��

REh�
+4;,
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'
6\
�'�

REh�m��RE��

REh�

�

6\
�'�

REh�m��RE��

� RE��
6\
�'�

E� n S�3^�*27�E��3A*2�

Rq wkh rwkhu kdqg/

REh� '

]
REhm��RE��_� +4<,

'
[
�M5

RE��
6\
�'�

E� n S�3^�*27�E��
3A*2

Wkhuhiruh/ zlwk htxdwlrqv +4;, dqg +4<,/

R E� ' �Wmh� '
REhm�W�RE�W�

REh�
+53,

�

RE�W�
T6

�'�E� n S�3^�W*27�E�W�3A*2S
�M5 RE��

T6
�'�E� n S�3^�*27�E��3A*2

zkhuh 5 lv wkh vhw ri doo srvvleoh � �r� Qrwh wkdw li Z? ' �
2
c ? ' �c ��c ^�/ wkhq

RE� ' �W� ' E�
2
�^� 1 Lq wklv fdvh/ RE�� dqg RE�W� fdqfho rxw dqg wkh irupxod vlpsol�hv

wr

R E� ' �Wmh� '

T6
�'�E� n S�3^

�
�W
*27�E�W�3A*2S

�M5

T6
�'�E� n S�3^

�
�*27�E��3A*2

+54,

Vhfrqgo|/ li lw lv dvvxphg wkdw R_sEq�
� mj

2
� c�� q �EEj�

�j��
3�
j

�

�h
�c Aj2� Ej

�

�j��
3��c

wkhq wkh uhvxow lv dv ehiruh/ h{fhsw wkdw lqvwhdg ri E� n S�3^�*2/ E�n A �3^�*2 lv xvhg1
Wklv pd| eh ehwwhu dv wkh dx{loldu| frqvwdqw S qhhg qrw eh vshfl�hg1

6 Hpslulfdo Whvwv

614 Htxlw| Uhwxuqv

Wkh Prujdq Vwdqoh| Fdslwdo Lqwhuqdwlrqdo +PVFL, xqlyhuvh lv xvhg dv wkh gdwd vhw1
Iluvwo|/ wkh 4856 htxlwlhv dydlodeoh lq wkh PVFL xqlyhuvh duh wdnhq dqg wkhq htxlwlhv
vhohfwhg zklfk duh dydlodeoh ryhu wkh vdpsoh shulrg/ wkdw lv/ iurp Rfwrehu 4<;;
wr Vhswhpehu 4<<;1 Wkh qxpehu ri htxlwlhv dydlodeoh gxulqj wkh shulrg lv 44871
Wkhuhiruh/ d wrwdo qxpehu ri 453 prqwko| uhwxuqv iurp Rfwrehu 4<;; wr Vhswhpehu
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4<<; lv xvhg iru hdfk htxlw|1 Xvlqj wkh qrwdwlrq ri wkh suhylrxv vhfwlrq/ 6 ' ��De
dqg A ' �2f1

Wkh PVFL xqlyhuvh kdv lqirupdwlrq rq frxqwulhv +53 frxqwulhv, dqg vhfwruv +<
vhfwruv, iru hdfk htxlw|1 Wkh vwudwhj| lv wr wdnh rxw wkh frxqwu| dqg vhfwru h�hfwv
sulru wr dqdo|vlqj vw|oh1 Krzhyhu/ lq pdq| fdvhv/ zhljkwv rq vhfwru 0 frxqwu| julgv
duh yhu| vpdoo dqg wkhuh duh yhu| odujh gl�huhqfhv lq wkh zhljkwv1 Lq dgglwlrq/ d
odujh qxpehu ri frxqwulhv dqg vhfwruv +2f� b julgv, fdq pdnh wkh fdofxodwlrq pruh
frpsolfdwhg zlwkrxw jlylqj phdqlqjixo uhvxowv1 Lq wklv vwxg|/ wkh qxpehu ri vhfwruv
dqg frxqwulhv lv uhgxfhg e| srrolqj1 Wzhqw| frxqwulhv duh srrohg lqwr < jhrjudsk0
lfdo jurxsv dv iroorzv= Fdqdgd/ Iudqfh/ Jhupdq|/ Mdsdq/ XN/ XV/ Rwkhu Hxursh
+Ehojlxp/ Ghqpdun/ Ilqodqg/ Luhodqg/ Lwdo|/ Qhwkhuodqgv/ Qruzd|/ Vsdlq/ Vzhghq/
dqg Vzl}huodqg,/ Dxvwudodvld +Dxvwudold dqg Qhz ]hdodqg,/ dqg Dvld +Krqj Nrqj/
Pdod|vld/ dqg Vlqjdsruh,1 Vhfwruv duh dovr uh0jurxshg dv Edvlf Lqgxvwulhv/ Fdslwdo
Jrrgv/ Frqvxphu Jrrgv/ Hqhuj|/ Ilqdqfldov/ dqg Rwkhuv +Uhvrxufhv/ Wudqvsruw/
Xwlolwlhv dqg Rwkhu vhfwruv,1 Wkhvh surgxfh 9 qhz vhfwruv1 Zlwk wkhvh srrolqj
surfhgxuhv/ wkhuh duh 87 +b� S� frxqwu|0vhfwru julgv1

Iluvwo|/ furvv0vhfwlrqdo zhljkwv rq hdfk htxlw| dw wlph | duh fdofxodwhg dv iroorzv

�&c,c�c| '
r&c,c�c|S�&,

�'� r&c,c�c|

zkhuh & dqg , uhsuhvhqw wkh &wk frxqwu| dqg wkh ,wk vhfwru/ uhvshfwlyho|/ �&, lv wkh
qxpehu ri htxlwlhv lq wkh E&� ,�wk frxqwu|0vhfwru julg/ dqg r&c,c�c| uhsuhvhqwv pdunhw

ydoxh +lq XV groodu whupv, ri htxlw| � dw wlph |1 Qrwh wkdw
S�&,

�'� �&c,c�c| ' � iru
doo frxqwu|0vhfwru julgv1 Wkhq/ wkh ydoxh zhljkwhg h{fhvv uhwxuq ri dq htxlw| wkdw
ehorqjv wr wkh &wk frxqwu| dqg ,wk vhfwru dw wlph |/ -&c,c�c|c lv
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Qrwh wkdw iru wkh fdvh ri wkh htxdoo| zhljkwhg h{fhvv uhwxuq ri dq htxlw| wkdw ehorqjv
wr &wk frxqwu| dqg ,wk vhfwru dw wlph |/ wkh vwxg| xvhv �&c,c�c| '

�
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Wdeoh 4 uhsruwv vrph edvlf lqirupdwlrq rq wkh htxlwlhv xvhg lq wklv vwxg|1 Qrwh
wkdw wkh uhwxuqv duh dyhudjhg ryhu wkh vdpsoh shulrg/ l1h1/

SA
|'� o&c,c|� Sdqho D ri

wdeoh 4 vkrzv wkdw wkhuh duh 5<8 Mdsdqhvh htxlwlhv zklfk lv 5819( ri doo htxlwlhv
e| qxpehu1 Krzhyhu/ wkh| fryhu 7518( lq ydoxh/ vhh sdqho E1 Wkhuh duh 598 XV
htxlwlhv/ zkrvh ydoxh lv 5816(1 Wkhuhiruh/ wkh gdwd lqfoxgh pruh Mdsdqhvh htxlwlhv/
wkdw duh dovr odujh lq ydoxh rq dyhudjh1 Qrwh wkdw htxlwlhv ri wkh rwkhu frxqwulhv
duh uhodwlyho| vpdoo1 Sdqho E vkrzv wkdw Mdsdqhvh htxlwlhv lq wkh �qdqfh vhfwru duh
pruh wkdq wzlfh dv odujh dv wkh XV htxlwlhv lq wkh vdph vhfwru1 Dovr qrwh wkdw wkh
Mdsdqhvh Fdslwdo Jrrgv vhfwru lv wkh odujhvw vhfwru lq erwk qxpehu dqg ydoxh1

Sdqho F vkrzv htxdoo| zhljkwhg dqg ydoxh zhljkwhg uhwxuqv rq d frxqwu|2vhfwru
julg1 Wkh zhljkwhg dyhudjh uhwxuqv ri Mdsdqhvh htxlwlhv duh yhu| vpdoo/ l1h1/ 314(
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d prqwk/ pdlqo| gxh wr wkh voxjjlvk Mdsdqhvh hfrqrp| gxulqj wkh vdpsoh shulrg1
Dovr/ qrwh wkdw wkh htxlwlhv ri Fdqdgd dqg Dxvwudodvld kdyh uhodwlyho| orz uhwxuqv1
Doo wkh rwkhu frxqwulhv* zhljkwhg dyhudjh uhwxuqv duh durxqg 416 wr 419( d prqwk1
Sdqho G vkrzv d vlplodu sdwwhuq lq htxdoo| zhljkwhg uhwxuqv> htxdoo| zhljkwhg uh0
wxuqv rq Mdsdqhvh htxlwlhv duh qhjdwlyh/ 03136( d prqwk/ zkloh wkrvh ri rwkhu frxq0
wulhv duh eurdgo| vlplodu/ l1h1/ 31: wr 417( d prqwk1

Wkh qxpehu dqg ydoxh ri htxlwlhv lq Fdslwdo Jrrgv dqg Frqvxphu Jrrgv duh
odujh/ pruh wkdq kdoi ri wkh qxpehu dqg ydoxh ri wrwdo htxlwlhv1 Gxulqj wkh vdpsoh
shulrg/ wkh Frqvxphu Jrrgv vhfwru vkrzhg wkh kljkhvw zhljkwhg uhwxuq/ 4157( d
prqwk +vhh sdqho F,1 Wkh Edvlf Lqgxvwulhv zhljkwhg uhwxuq zdv 03135(1 Krzhyhu/
wkh gl�huhqfh ehwzhhq vhfwruv lv uhodwlyho| vpdoohu wkdq wkdw ehwzhhq frxqwulhv1

Wkhuh lv d elj gl�huhqfh lq erwk wkh qxpehu dqg ydoxh ri htxlwlhv dprqj frxqwulhv
dqg vhfwruv1 Iru h{dpsoh/ wkh ydoxh ri wkh Fdslwdo Jrrgv vhfwru lv pruh wkdq whq
wlphv odujhu wkdq wkdw ri wkh edvlf lqgxwulhv vhfwru1 D vlplodu skhqrphqrq fdq eh
irxqg lq frxqwu| sruwirolrv1 Wklv lv wkh pdlq uhdvrq zk| ydoxh zhljkwhg uhwxuqv
duh xvhg lq wklv vwxg|1 Krzhyhu/ wkh Ed|hvldq yduldeoh vhohfwlrq phwkrg ghvfulehg
kdv ehhq dssolhg lq wkh suhylrxv vhfwlrq wr erwk htxdoo| zhljkwhg uhwxuqv dqg ydoxh
zhljkwhg uhwxuqv iru frpsdulvrq sxusrvhv1

615 Idfwru Plplfnlqj Sruwirolrv +IPSv,

Lq olqhdu idfwru prghov/ rqh qhhgv hlwkhu wkh idfwruv wkhpvhoyhv/ ru wkhlu htxloleulxp
ulvn suhplxpv ru d sruwirolr wkdw plplfv rqh ru wkh rwkhu1 Vlqfh wkh wuxh idfwruv duh
w|slfdoo| xqrevhuydeoh/ rqo| wkh odvw ri wkhvh wkuhh fdvhv lv glvfxvvhg1 Wkh ghflvlrq
wr frqfhqwudwh rq exloglqj prghov xvlqj idfwru plplfnlqj sruwirolrv dv uhjuhvvruv
lv lq olqh zlwk wkh pruh vrsklvwlfdwhg sudfwlwlrqhu prghov wkdw duh edvhg rq wkhvh
surfhgxuhv1

Iru wkh sxusrvhv ri wklv sdshu/ d idfwru0plplfnlqj sruwirolr lv d sruwirolr ri dvvhwv
zkrvh uhwxuqv duh ghvljqhg wr eh kljko| fruuhodwhg zlwk wkh +xqrevhuydeoh, idfwru
ydoxhv1 Sruwirolrv frqvwuxfwhg iurp hljhqyhfwruv lq sulqflsdo frpsrqhqw dqdo|vlv duh
h{dpsohv ri idfwru plplfnlqj sruwirolrv1 Idfwru plplfnlqj sruwirolrv duh d xvhixo
dqg lqfuhdvlqjo| frpprq wrro lq exloglqj olqhdu idfwru prghov> wkh| riwhq wdnh wkh
irup ri d khgjh sruwirolr1 Hyhq lq fdvhv zkhq wkh idfwru lv gluhfwo| revhuydeoh ru suh0
vshfl�hg/ lw lv riwhq frqyhqlhqw wr xvh idfwru plplfnlqj sruwirolrv1 Iru h{dpsoh/ li d
sduwlfxodu idfwru grhv qrw fruuhvsrqg wr d vhw ri wudghg srvlwlrqv/ lw pd| eh kdug wr
dujxh wkdw d sulflqj wkhru| dssolhv wr lw/ dowkrxjk +e| frqvwuxfwlrq, lw zrxog dsso|
wr d idfwru plplfnlqj sruwirolr1 Iru d pruh ghwdlohg glvfxvvlrq rq wkh jhqhudo wkhru|
ri idfwru plplfnlqj sruwirolrv/ vhh Kxehupdq hw do1 +4<;:,1

Wkh uhwxuqv wr wkh idfwru0plplfnlqj sruwirolrv plplf wkh idfwru ydoxhv lq d fhuwdlq
vhqvh1 Wkh uhodwlrqvkls ehwzhhq wkh idfwru ydoxhv dqg wkh fruuhvsrqglqj idfwru
suhplxpv dulvhv iurp wkhrulhv vxfk dv Duelwudjh Sulflqj Wkhru|/ zklfk hvvhqwldoo|
olqnv/ lq d qr0duelwudjh zruog/ wkh h{srvxuh ri wkh vwrfnv wr wkh idfwruv/ dqg wkh ulvn
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suhplxpv dvvrfldwhg zlwk wkh idfwruv wr wkh ryhudoo ulvn suhplxp ri wkh dvvhw1
Vxssrvh vwrfn uhwxuqv o�c| fdq eh prghoohg dv

o�c| ' kn
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q�cs�sc| n 0�c|

zkhuh q�cs lv vrph phdvxuh ri wkh h{srvxuh ri vwrfn � wr idfwru s / �sc| lv vrph phdvxuh
ri wkh ydoxh ri idfwru s dw wlph |/ dqg 0�c| lv qrlvh1 Iru hdfk idfwru s / wkh xqlyhuvh lv
udqnhg e| dq dwwulexwh ri s 1 Iru lqvwdqfh/ s pljkw eh wkh Uhwxuq rq Htxlw| idfwru
dqg wkh xqlyhuvh ri vwrfnv zrxog eh udqnhg e| wkhlu Uhwxuq rq Htxlw| dwwulexwh gdwd1
Iru wkh dwwulexwhv xvhg lq wklv vwxg|/ vhh wkh Dsshqgl{1 Wkhq dq htxdoo| zhljkwhg
sruwirolr lv iruphg wkdw lv orqj wkh wrs ?0wloh udqnhg e| wkh s dwwulexwh/ dqg vkruw wkh
erwwrp ?0wloh/ udqnhg e| wkh s dwwulexwh1 Wkh uhvxowlqj khgjh sruwirolr lv wkh idfwru
plplfnlqj sruwirolr ri idfwru s 1 Wkh rughu ri wkh ?0wloh vkrxog w|slfdoo| eh vpdoo1
Wkxv/ wkh xvh ri txduwlohv +? @ 7, ru wklugv +? @ 6, lv suredeo| pruh dssursuldwh
wkdq wkh xvh ri/ iru h{dpsoh/ ghflohv +? @ 43,/ ehfdxvh ri wkh juhdwhu glyhuvl�fdwlrq
surgxfhg1 Lq wklv sduwlfxodu prgho wklugv kdyh ehhq xvhg1

Lpsruwdqw lvvxhv dulvh dv wr zkhwkhu lw lv vhqvleoh wr udqn vwrfnv e| dffrxqwlqj
dwwulexwh dfurvv frxqwulhv dqg dffrxqwlqj uhjlph1 Lqlwldoo|/ dffrxqwlqj uhjlph gl�hu0
hqfhv duh ljqruhg> krzhyhu/ wkh vhfrqg dssurdfk lv wr qrupdolvh wkh dffrxqwlqj gdwd
e| frxqwu| vr wkdw hdfk �frxqwu|� kdv dq dwwulexwh zlwk phdq }hur dqg yduldqfh
rqh1

Wkh deryh surfhgxuh fdq eh vhhq dv d qdwxudo zd| wr pdnh wkh idfwru plplfnlqj
sruwirolrv dssur{lpdwho| xqfruuhodwhg1 Li wkh wuxh idfwruv duh xqfruuhodwhg/ wkhq
vruwlqj e| wkh dwwulexwhv dqg frqvwuxfwlqj orqj dqg vkruw srvlwlrqv uhodwlyh wr idfwru
4/ vd|/ vkrxog surgxfh d sruwirolr zlwk olwwoh wr qr v|vwhpdwlf h{srvxuh wr idfwru
51 Dfwxdoo|/ wkh dwwulexwhv wkhpvhoyhv pd| eh vwurqjo| fruuhodwhg dqg/ dv d frqvh0
txhqfh/ ixoo| xqfruuhodwhg sruwirolrv fdqqrw eh h{shfwhg1 Krzhyhu/ lw lv frqvlghuhg
wkdw wklv surfhgxuh lv suhihudeoh wr xvlqj idfwru dqdo|vlv ru sulqflsdo frpsrqhqwv/
vlqfh wkhq rqh xvxdoo| orvhv dq| xqghuvwdqglqj ri zkdw wkh idfwruv vljqli|1

Wkh vdph gdwd lv xvhg dv zdv xvhg lq wkh suhylrxv vxevhfwlrq> 4856 htxlwlhv lq wkh
PVFL xqlyhuvh iurp Rfwrehu 4<;; wr Vhswhpehu 4<<;1 Iluvw/ wkh ydoxhv ri dwwulexwhv
iru hdfk htxlw| dv gh�qhg lq wkh Dsshqgl{ duh fdofxodwhg1 Wkh irxu vw|ohv xvhg lq
wklv vwxg| duh ydoxh +YO,/ jurzwk +JU,/ wrwdo ghew2errn ydoxh udwlr +GH,/ dqg vl}h
+V],1 Wkhq wkh htxlwlhv duh udqnhg wr wkh ydoxhv ri dwwulexwhv lq ghvfhqglqj rughu1
Wkh irxu IPS ydoxhv duh uhwxuqv ri d sruwirolr zklfk �orqjv� wkh wrs rqh0wklug dqg
�vkruwv� wkh erwwrp rqh0wklug ri wkh udqnhg htxlwlhv1 Wkh IPS fdofxodwhg iru wkh
irxu vw|ohv duh IYO +ydoxh,/ IJU +jurzwk,/ IGH +wrwdo ghew2errn ydoxh udwlr,/ dqg
IV] +vl}h,1 Qrwh wkdw wkh uhwxuqv ri wkh IPSv duh fdofxodwhg hdfk prqwk1 Wkxv/
wkh qxpehu ri htxlwlhv xvhg iru wkh fdofxodwlrq ri IPSv fkdqjhv ryhu wlph +exw
wkh pd{lpxp qxpehu lv 4856,/ zkloh wkh qxpehu ri htxlwlhv dydlodeoh xvhg lq wkh
suhylrxv vxevhfwlrq lv �{hg/ l1h1/ 4487 wkurxjkrxw wkh vdpsoh shulrg1
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Wdeoh 5 uhsruwv vrph surshuwlhv ri wkh IPSv iru wzr fdvhv> 4, zkhq dffrxqwlqj
uhjlph gl�huhqfhv duh qrw frqvlghuhg +fdoo wkh IPSv fdofxodwhg lq wklv zd| �qrq0
vwdqgduglvhg IPS�/ vhh sdqho D,/ dqg 5, zkhq dffrxqwlqj uhjlph gl�huhqfhv duh
frqvlghuhg +fdoo wkh IPSv fdofxodwhg lq wklv zd| �vwdqgduglvhg IPS�/ sdqho E,1
Qrwh wkdw IV] lv qrw fkdqjhg e| wkh dffrxqwlqj gl�huhqfh vlqfh wkhuh lv qr dffrxqw0
lqj dwwulexwh wr eh xvhg iru wkh fdofxodwlrq ri IV]1 Krzhyhu/ iru wkh rwkhu IPSv/
wkh wzr fdvhv jlyh gl�huhqw surshuwlhv wr wkh IPSv1

Wkh vwdqgdug huuruv ri wkh qrq0vwdqgduglvhg IYO dqg IJU duh odujhu wkdq wkrvh
ri wkh vwdqgduglvhg IPSv1 Lq dgglwlrq/ qrwh wkdw wkh qrq0vwdqgduglvhg IPSv whqg
wr kdyh odujhu vnhzqhvv dqg nxuwrvlv1 Wklv lv ehfdxvh wkh htxlwlhv ri d frxqwu|
pd| kdyh uhodwlyho| yhu| kljk +ru orz, ydoxhv lq d vw|oh li wkh frxqwu|*v dffrxqwlqj
dwwulexwhv duh qrw frqvlghuhg1 Iru h{dpsoh/ htxlwlhv lq hphujlqj pdunhwv whqg wr
eh pruh jhduhg wkdq wkrvh lq pdwxuh pdunhwv vlqfh wkhuh lv pruh jurzwk srwhqwldo
lq hphujlqj pdunhwv1 Lq wklv fdvh/ wkh IJU pd| eh kljko| dvvrfldwhg zlwk Dvldq
htxlwlhv/ zklfk xvxdoo| vkrz kljk jurzwk udwlrv dqg wkxv duh olnho| wr ehorqj wr
wkh wrs wklug lq jurzwk1 Wkhuhiruh/ qrq0vwdqgduglvhg dffrxqwlqj lqirupdwlrq dfurvv
frxqwulhv pd| v|vwhpdwlfdoo| eldv IPSv1 Wklv dovr h{sodlqv zk| wkh fruuhodwlrq
frh!flhqwv ri wkh qrq0vwdqgduglvhg IPSv duh kljkhu wkdq wkrvh ri wkh vwdqgduglvhg
IPSv/ dv fdq eh vhhq lq sdqhov D5 dqg E51 E| vwdqgduglvlqj dffrxqwlqj dwwulexwhv/
rqh frxqwu|*v grplqdqfh lq wkh fdofxodwlrq ri IPSv fdq eh uhpryhg1 Wklv surfhguxh
lv dovr frqvlvwhqw zlwk wkh dvvxpswlrq wkdw idfwruv duh xqfruuhodwhg lq wkh vwdqgdug
olqhdu idfwru prgho1 Lq wkh iroorzlqj vxevhfwlrq/ erwk wkh qrq0vwdqgduglvhg IPSv
dqg wkh vwdqgduglvhg IPSv duh xvhg dqg wkh uhvxowv frpsduhg1

616 Srvwhulru Suredelolw| ri �

Wklv vhfwlrq fdofxodwhv wkh srvwhulru suredelolw| ri �c wkdw lv/ R_sE�mh� lq htxdwlrq
+54,1 Qrwh wkdw lw xvhv d frqvwdqw dqg wkh irxu IPSv dv lqghshqghqw yduldeohv1
Wkhuhiruh/ wkh srvvleoh qxpehu ri wkh frpelqdwlrqv ri lqghshqghqw yduldeohv lv vl{0
whhq1 Vrph ri wkh lqghshqghqw yduldeoh vhwv/ h{fhsw wkh frqvwdqw/ iru h{dpsoh/
duh �IYO�/ �IJU�/ �IYO.IJU�/ �IJU.IGH.IV]�/ ru �QRQH�/ vhh wdeoh 61
Wkhuhiruh/ wkh srvwhulru suredelolw| ri � lv d E�S��� yhfwru/ l1h1/ �W wdnhv 49 ydoxhv1

Gxulqj wkh fdofxodwlrq zlwk htxdwlrq +54,/ wkh dxwkruv idfhg qxphulfdo gl!fxowlhv
lq rewdlqlqj d vhqvleoh qxpehu iru wkh srvwhulru suredelolw| ri �1 Wklv lv ehfdxvh
wkh surgxfw ri vpdoo srvwhulru suredelolwlhv +wkh qxpehu lv 4487, lq hdfk htxlw|
ehfrphv yhu| forvh wr }hur/ zkloh wkh surgxfw ri odujh srvwhulru suredelolwlhv lq hdfk
htxlw| ehfrphv yhu| odujh1 Dwwhpswv zhuh pdgh wr vfdoh wkh ydoxhv lq vhqvleoh zd|v/
exw w|slfdoo|/ wkh srvwhulru suredelolw| ri �QRQH� ehfrphv rqh dqg doo wkh rwkhu
srvwhulru suredelolw| wxuq rxw wr eh }hur1 Dffruglqjo|/ wkh sureohp zdv uhvshfl�hg
e| ohwwlqj � eh wkh +�S��, yhfwru ri vshfl�fdwlrqv iru dvvhw �1 Wkxv wkh fdofxodwlrqv
duh fduuxhg rxw iru hdfk htxlw| udwkhu wkdq iru doo htxlwlhv1 Wkxv/ wkh srvwhulru
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+55,

zkhuh doo qrwdwlrq lv wkh vdph dv lq htxdwlrq +55,1 Wkh qxpehuv vkrzq lq wdeohv 6/
7/ dqg 8 duh wkh dyhudjhg srvwhulru suredelolwlhv ri frxqwulhv/ vhfwruv/ dqg frxqwu|0
vhfwru julgv1 Vxfk d surfhgxuh khosv flufxpyhqw wkh qxphulf sureohpv dvvrfldwhg
zlwk d v|vwhp �/ dv rssrvhg wr wkh htxlw|0vshfl�f ��*v wkdw zhuh fdofxodwhg1

Iluvw/ wkh uhvxowv ri wkh qrq0vwdqgduglvhg IPSv duh uhsruwhg dqg wkhq wkh uhvxowv
ri wkh vwdqgduglvhg IPSv1 Wkh uhvxowv rq wkh htxdoo| zhljkwhg uhwxuqv iroorz qh{w1
Wdeoh 6 uhsruwv wkh uhvxowv ri wkh qrq0vwdqgduglvhg IPSv1 Iru wkh qrq0vwdqgduglvhg
IPSv hylghqfh zdv qrw irxqg ri joredo vw|oh h�hfwv iru doo frxqwulhv dqg vhfwruv> vhh
sdqhov D dqg E ri wdeoh 61 Sdqho D vkrzv wkdw vw|ohv fdqqrw h{sodlq frxqwulhv vlqfh
�QRQH� kdv wkh kljkhvw srvwhulru suredelolw| iru doo < frxqwulhv1 Lqghhg lw lv xvxdoo|
dw ohdvw irxu wlphv dv kljk dv wkh qh{w kljkhvw suredelolw|1 Sdqho E uhsruwv vlplodu
uhvxowv1 Wklv vxjjhvwv wkdw wkh phwkrgrorj| h�hfwlyho| uhpryhv wkh frxqwu|2vhfwru
h�hfwv1

Prylqj grzq d ohyho wr wkh lqglylgxdo frxqwu|2vhfwru frpelqdwlrqv lq sdqho F ri
wdeoh 6/ wkhuh vhhpv wr eh zhdn hylghqfh ri lqglylgxdo frpelqdwlrqv ehlqj vhqvlwlyh
wr vw|oh> vrph frq�jxudwlrqv duh olvwhg1 Wkh �qdqfldo vhfwruv lq Jhupdq| pd| eh
h{sodlqhg e| d vw|oh/ wkdw lv/ jurzwk1 Wzr vhfwruv duh h{sodlqhg lq Mdsdq e| jurzwk
dqg wkh frpelqdwlrq ri jurzwk dqg ghew1 Lq Dvldq Frxqwulhv/ wzr vhfwruv +Edvlf
Lqgxvwulhv dqg Hqhuj|, duh h{sodlqhg e| ydoxh dqg jurzwk/ uhvshfwlyho|1 Rq wkh
rwkhu kdqg/ Fdqdgd/ Iudqfh/ XN/ XV/ Rwkhu Hxurshdq Frxqwulhv/ dqg Dxvwudodvld
duh xqd�hfwhg e| dq| vw|oh yduldeoh lq dq| vhfwru1

Vxppdulvlqj wkh uhvxowv/ wklv vwxg| glg qrw �qg vwurqj hylghqfh ri wkh uroh ri
vw|oh/ exw wkh srvvlelolw| fdqqrw eh ljqruhg wkdw vrph uhvxowv pd| frph iurp joredo
dffrxqwlqj gl�huhqfhv/ hvshfldoo| iru Dvldq gh�qlwlrqv ri errn ydoxh dqg ghew1

Wkh srvwhulru suredelolwlhv duh uhfdofxodwhg xvlqj vwdqgduglvhg IPS*v wr doorz
iru wkh gl�huhqw dffrxqwlqj uhjlphv dfurvv frxqwulhv1 Wdeoh 7 vkrzv wkdw joredo
vw|oh h�hfwv duh qrw irxqg lq doo frxqwulhv dqg vhfwruv> vhh sdqhov D dqg E ri wdeoh 71
Doo srvwhulru suredelolwlhv duh vlplodu wr wkrvh uhsruwhg lq sdqhov D dqg E ri wdeoh
61 Sdqho F ri wdeoh 7 dovr vxjjhvwv wkdw wkh vwdqgduglvhg IPSv rqo| kdyh olplwhg
h{sodqdwru| srzhu lq wkh lqglylgxdo frxqwu|2vhfwru frpelqdwlrqv1

Wkh vhohfwlrq ri IPSv dqg wkhlu srvwhulru suredelolwlhv lq wkh lqglylgxdo frxq0
wu|2vhfwru frpelqdwlrqv duh gl�huhqw iurp wkrvh uhsruwhg lq wdeoh 61 Iru h{dpsoh/
jurzwk h{sodlqv Mdsdqhvh htxlwlhv ehwwhu wkdq wkh rwkhu frpelqdwlrq ri IPSv zlwk
qrq0vwdqgduglvhg IPSv1 Krzhyhu/ zlwk vwdqgduglvhg IPSv/ vl}h lv wkh dssursuldwh
vw|oh iru Mdsdqhvh htxlwlhv1 Vlplodu gl�huhqfhv fdq eh irxqg lq rwkhu frxqwulhv1

Wkh fdofxodwlrqv duh uhzrunhg e| frpsxwlqj h{fhvv uhwxuq/ zlwk uhvshfw wr htxdoo|/
udwkhu wkdq fdslwdo/ zhljkwhg dyhudjhv1 Wklv vkrxog uhgxfh wkh lpsruwdqfh ri Mdsdq
uhodwlyh wr wkh uhvw dv zh kdyh douhdg| vhhq wkdw/ joredoo|/ �up vl}h lv odujhu lq Mdsdq
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wkdq iru wkh uhvw ri wkh zruog1 Wkhvh uhvxowv duh suhvhqwhg lq wdeoh 81 Wkhvh duh qrw
glvfxvvhg dw ohqjwk/ h{fhsw wr qrwh wkdw wkh uhvxowv duh yhu| vlplodu wr wkrvh lq wdeoh
7> wkhuh lv olwwoh hylghqfh iru wkh lpsruwdqfh ri joredo vw|ohv1

Zh frqfoxgh wkdw joredo vw|oh lv qrw d ulvn idfwru lq h{sodlqlqj joredo vwrfn
uhwxuqv1

617 Wlph0ydu|lqj Surshuwlhv ri Srvwhulru Suredelolw| ri �

Wdeohv 6 wr 8 uhsruw wkh srvwhulru suredelolwlhv ri � iru hdfk frxqwu|2vhfwru julg
ryhu wkh hqwluh vdpsoh shulrg/ l1h1/ Rfwrehu 4<;; wr Vhswhpehu 4<<;1 Wkh vhohfwlrqv
ri IPSv duh dvvxphg wr eh wlph0lqyduldqw lq wkrvh wdeohv1 Dv lq prvw hfrqrplf
dqg �qdqfldo yduldeohv/ zh gr qrw h{foxgh wlph0ydu|lqj surshuwlhv ri wkh srvwhulru
suredelolwlhv ri �1 Lq wklv vxevhfwlrq/ srvwhulru suredelolwlhv duh fdofxodwhg xvlqj
uroolqj zlqgrzv dqg wkh wlph0ydu|lqj surshuwlhv ri wkh srvwhulru suredelolwlhv duh
lqyhvwljdwhg1

Wkh vwxg| xvhv 93 prqwko| htxlw| uhwxuqv dqg IPS uhwxuqv wr fdofxodwh wkh
srvwhulru suredelolwlhv1 Wkh �uvw vdpsoh shulrg fryhuv Rfwrehu 4<;; wr Vhswhpehu
4<<61 Wkh vhfrqg vdpsoh shulrg fryhuv Qryhpehu 4<;; wr Rfwrehu 4<<6/ dqg vr rq1
Vwdqgduglvhg ydoxh0zhljkwhg uhwxuqv duh xvhg vr wkdw wkh uhvxowv lq wklv vxevhfwlrq
fdq eh frpsduhg zlwk wkrvh lq wdeoh 7/ zklfk lv rewdlqhg zlwk wkh hqwluh vdpsoh1
Wkxv wkh frqvwdqw � fdq eh frpsduhg zlwk wlph0ydu|lqj �|1

Lq wkh �uvw vdpsoh shulrg/ sulru suredelolwlhv ri � zhuh vhw wr rqh0kdoi/ exw iurp
wkh vhfrqg vdpsoh shulrg wkh suhylrxv shulrg*v srvwhulru suredelolwlhv zhuh xvhg dv
sulru suredelolwlhv iru wkh fdofxodwlrq ri fxuuhqw srvwhulru suredelolwlhv1 Wkhuhiruh/
wkh srvwhulru suredelolwlhv duh fdofxodwhg xvlqj wkh iroorzlqj htxdwlrq>
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duh yhfwruv ri 93 prqwko| uhwxuqv ri htxlw| � dqg wkh vhohfwhg frpelqdwlrqv ri IPSv
xs wr wlph |/ uhvshfwlyho|1 Zlwk wkh wrwdo qxpehu ri 453 prqwko| revhuydwlrqv/ 94
srvwhulru suredelolwlhv zhuh fdofxodwhg iru hdfk htxlw|1

D sureohp lq xvlqj wkh suhylrxv shulrg*v srvwhulru suredelolwlhv dv sulru sure0
delolwlhv rffxuv zkhq dq| ri wkh suhylrxv shulrg*v srvwhulru suredelolwlhv lv }hur ru
forvh wr }hur1 Lq wklv fdvh/ htxdwlrq +56, vkrzv wkdw doo fxuuhqw dqg ixwxuh srvwhulru
suredelolw| zlwk wkh }hur sulru suredelolw| ehfrphv }hur1 Wr dyrlg wklv/ wkh sulru
suredelolw| +suhylrxv srvwhulru suredelolw|, zdv vfdohg dv iroorzv>
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Wkdw lv/ sulru suredelolwlhv zhuh vhw wr 5( zkhq wkh| zhuh ohvv wkdq 5(/ dqg wr <;(
zkhq wkh| zhuh odujhu wkdq <;(/ dqg wkhq wkh sulru suredelolwlhv zhuh uhfdofxodwhg
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xvlqj htxdwlrq +57,1 Iru h{dpsoh/ zkhq rqh suhylrxv srvwhulru suredelolw| zdv 433(
dqg doo wkh rwkhuv +48 frpelqdwlrqv ri IPSv lq wklv vwxg|, zhuh 3(/ wkh uhfdofxodwhg
sulru suredelolwlhv zhuh :9189( dqg 4189(/ uhvshfwlyho|1

Srvwhulru suredelowlhv zhuh fdofxodwhg iru hdfk ri wkh 4487 htxlwlhv lq wkh vdpsoh/
dowkrxjk wkh| duh qrw uhsruwhg1 Iljxuh 4 uhsruwv rqo| rqh vhfwru lq hdfk frxqwu|1
Qrwh wkdw wkh srvwhulru suredelolwlhv duh dyhudjhg furvv0vhfwlrqdoo| dfurvv htxlwlhv
dqg frpelqdwlrqv ri IPSv zkrvh srvwhulru suredelolwlhv duh forvh wr }hur wkurxjkrxw
wlph zhuh qrw uhsruwhg1

Wkh �jxuh vkrzv wkhuh duh vhyhudo frpelqdwlrqv ri IPSv zklfk h{sodlq frxq0
wu|2vhfwru wkurxjk wlph1 Wkxv/ hyhq wkrxjk srvwhulru suredelolwlhv duh fkdqjlqj
wkurxjkrxw wlph/ wkh qxpehu ri wkh frpelqdwlrqv ri IPSv wkhpvhoyhv duh ohvv wkdq
kdoi ri wkh ruljlqdo vl{whhq frpelqdwlrqv1 Dv douhdg| vhhq lq wkh suhylrxv vhfwlrq/
�QRQH� grplqdwhv doo wkh rwkhu frpelqdwlrqv ri vw|ohv wkurxjkrxw wlph/ h{fhsw iru
Mdsdqhvh Fdslwdo Jrrgv/ zkhuh vl}h dqg uhfhqw ydoxh shuirup zhoo uhodwlyh wr rwkhu
frxqwu|2vhfwru julgv1

Lq prvw fdvhv wkh srvwhulru suredelolw| ri *qrqh* vwduwv durxqg 73( dqg wkhq
ehfrphv odujhu dv wlph sdvvhv1 Wklv lv ehfdxvh wkh �uvw srvwhulru suredelolwlhv duh
fdofxodwhg e| vhwwlqj doo sulru surelolwlhv wr rqh0kdoi/ exw wkh rwkhu srvwhulru sure0
delolwlhv diwhu wkh �uvw rqhv duh rewdlqhg e| xvlqj wkh suhylrxv shulrg*v srvwhulru
suredelolwlhv dv sulru suredelolwlhv1

Qrwh wkdw Fdslwdo Jrrgv iru Jhupdq|/ Mdsdq/ dqg XN duh qrw h{sodlqhg zlwk
wkh vdph frpelqdwlrqv ri IPSv1 Zkhq �QRQH� lv h{foxghg/ Mdsdqhvh Fdslwdo
Jrrgv duh h{sodlqhg e| vl}h/ dprqj rwkhuv/ exw XN Fdslwdo Jrrgv duh h{sodlqhg e|
jurzwk1 Dowkrxjk wkh rwkhu frxqwu|2vhfwru julgv duh qrw uhsruwhg/ lw lv irxqg wkdw
jurzwk dqg vl}h shuirup zhoo/ h{fhsw iru �QRQH� lq XN dqg Mdsdq/ uhvshfwlyho|1
Wkh vhohfwlrq ri IPSv grhv ghshqg rq frxqwulhv/ hyhq wkrxjk htxlwlhv duh lq wkh
vdph vhfwru1

Rqh surshuw| zklfk lv uhsuhvhqwhg lq �jxuh 4 lv wkdw wkh srvwhulru suredelolwlhv
duh wlph0ydu|lqj udwkhu wkdq frqvwdqw wkurxjkrxw wlph/ exw wkh| gr qrw vkrz dq|
gudpdwlf fkdqjhv wr wlph1

7 Frqfoxvlrqv

Lq wklv sdshu Ed|hvldq yduldeoh vhohfwlrq phwkrgv kdyh ehhq xvhg wr lghqwli| vw|oh lq
d joredo olqhdu idfwru prgho1 Lw zdv irxqg wkdw htxlwlhv duh qrw zhoo h{sodlqhg e| dq|
frpelqdwlrq ri vw|ohv1 Wkhvh uhvxowv vxjjhvw wkdw joredo vw|oh lv qrw dq dssursuldwh
fkrlfh ri idfwru iru prghoolqj ulvn1

Li vw|ohv fdqqrw h{sodlq ulvn/ wkh| pd| vwloo eh xvhixo lq iruhfdvwlqj uhwxuqv/ l1h1/
lq vwrfn vhohfwlrq1 Wkh ylhz kdv ehhq h{suhvvhg wkdw vw|ohv pd| uh hfw dqrprorxv
ehkdylrxu dqg pd| uhvxow iurp wkh luudwlrqdo ehkdylrxu ri wkh lqyhvwru1 Wkh uhvxowv
ri wklv vwxg| duh qrw lq frq lfw zlwk wklv ylhz1
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Table 1 Number of Equities and Weights on Countries and Sectors

A. Number of Equities on Country-Sector Grids

Countries
Basic 

Industries
Capital 
Goods

Consumer 
Goods

Energy Financials Others
Country 

Total 
Canada 5 7 11 13 7 15 58
France 0 15 16 3 11 7 52

Germany 2 25 8 0 10 6 51
Japan 12 130 75 6 35 37 295
UK 0 42 27 3 19 7 98
US 10 76 71 14 40 54 265

Other European 
Countries

9 62 40 4 33 32 180

Australasia 3 8 10 2 10 20 53
Asian Countries 3 22 19 2 28 28 102

Sector Total 44 387 277 47 193 206 1,154

B. Weights on Country-Sector Grids Averaged over October 1988 - September 1998

Countries
Basic 

Industries
Capital 
Goods

Consumer 
Goods

Energy Financials Others
Country 

Total 
Canada 0.10% 0.42% 0.40% 0.44% 0.48% 0.56% 2.40%
France  - 1.23% 0.72% 0.62% 0.64% 0.34% 3.55%

Germany 0.13% 1.16% 0.12%  - 0.59% 0.32% 2.32%
Japan 1.86% 16.56% 6.94% 0.54% 10.78% 5.83% 42.51%
UK  - 3.07% 3.98% 0.91% 1.90% 0.62% 10.49%
US 0.64% 6.52% 8.40% 2.12% 4.16% 3.48% 25.31%

Other European 
Countries 0.13% 2.53% 1.80% 0.74% 1.73% 0.89% 7.80%

Australasia 0.19% 0.25% 0.36% 0.05% 0.64% 0.99% 2.48%
Asian Countries 0.03% 0.51% 0.30% 0.02% 1.26% 1.02% 3.14%

Sector Total 3.07% 32.25% 23.02% 5.44% 22.17% 14.05% 100.00%



C. Value Weighted Returns on Country-Sector Grids Averaged over October 1988 - September 1998

Countries
Basic 

Industries
Capital 
Goods

Consumer 
Goods

Energy Financials Others
Country 

Total 
Canada 0.07 1.07 0.75 0.39 1.10 0.47 0.72
France  - 1.12 1.69 1.98 1.19 1.43 1.43

Germany 1.01 1.32 1.00  - 1.38 1.62 1.34
Japan -0.52 0.32 0.42 -0.32 -0.23 -0.07 0.10
UK  - 1.16 1.60 1.45 1.50 0.83 1.40
US 1.01 1.51 1.67 1.16 1.77 1.13 1.51

Other European 
Countries 0.76 1.23 1.54 1.29 1.19 1.61 1.33

Australasia 0.08 0.40 0.90 0.88 0.99 0.79 0.77
Asian Countries 0.69 1.69 1.26 0.60 1.67 1.56 1.58

Sector Total -0.02 0.81 1.24 1.11 0.66 0.65 0.84

D. Equally Weighted Returns on Country-Sector Grids Averaged over October 1988 - September 1998

Countries
Basic 

Industries
Capital 
Goods

Consumer 
Goods

Energy Financials Others
Country 

Total 
Canada -0.07 0.79 0.67 1.22 1.33 0.30 0.73
France  - 1.11 1.40 1.68 0.84 1.10 1.17

Germany 0.91 0.91 0.81  - 1.30 1.29 1.01
Japan -0.41 0.11 0.03 -0.43 -0.23 -0.23 -0.03
UK  - 0.73 1.32 0.77 1.19 1.14 1.01
US 0.60 1.38 1.59 0.87 1.82 0.99 1.37

Other European 
Countries 0.60 1.01 1.12 1.13 1.02 1.10 1.03

Australasia -0.03 0.68 0.77 0.95 0.85 0.78 0.74
Asian Countries 0.73 1.39 0.70 0.40 1.14 1.04 1.06

Sector Total 0.23 0.76 0.91 0.85 1.00 0.74 0.82
Notes: Other European Countries include Belgium, Denmark, Finland, Ireland, Italy, Netherlands, Norway, Spain, 
Sweden, and Switzerland. Australia includes New Zealand. Asian Countries include Hong Kong, 
Malaysia and Singapore. Others in sector include Resources, Transport, Utilities and Other sectors.



Table 2  Properties of Factor Mimicking Portfolios

A. Factor Mimicking Portfolios Non-Standardised for Accounting Difference
between Countries

A1. First Four Moments of Factor Mimicking Portfolios
FVL FGR FDE FSZ

Mean -1.7531 0.5459 -0.0511 -0.3827
Standard Error 3.2556 2.7048 1.6730 5.6489

Skewness -0.2733 -0.3728 0.2717 0.6669
Excess Kurtosis 4.6677 1.8442 1.0137 2.7503

A2. Correlation Matrix of Factor Mimicking Portfolios
FVL FGR FDE FSZ

FVL 1.000
FGR 0.316 1.000
FDE 0.193 -0.118 1.000
FSZ -0.677 -0.703 0.094 1.000

B. Factor Mimicking Portfolios Standardised for Accounting Difference
between Countries

B1. First Four Moments of Factor Mimicking Portfolios
FVL FGR FDE FSZ

Mean -1.7583 0.1458 -0.1434 -0.3827
Standard Error 1.4566 1.1220 1.7095 5.6489

Skewness -0.9160 -0.0168 -0.1586 0.6669
Excess Kurtosis 1.6765 0.3800 1.1309 2.7503

B2. Correlation Matrix of Factor Mimicking Portfolios
FVL FGR FDE FSZ

FVL 1.000
FGR -0.201 1.000
FDE 0.081 0.126 1.000
FSZ -0.065 -0.139 -0.204 1.000



Table 3 Posterior Probabilities of 16 Combinations of FMPs for Country - Sector Grids
     Value Weighted Returns and Non-Standardised for Different Accounting Regimes of Different Countries

A. Posterior Probabilities of 16 Combinations of FMPs Averaged over Countries

             Country FVL FGR FDE FSZ
FVL, 
FGR

FVL, 
FDE

FVL, 
FSZ

FGR, 
FDE

FGR, 
FSZ

FDE, 
FSZ

FVL, FGR, 
FDE

FVL, FGR, 
FSZ

FVL, FDE, 
FSZ

FGR, FDE, 
FSZ

FVL, FGR, 
FDE, FSZ

None

             Canada 0.09   0.11   0.08   0.07   0.04   0.01   0.02   0.02   0.05   0.01   0.01           0.05           0.00           0.01           0.01             0.43    
             France 0.08   0.09   0.09   0.09   0.01   0.01   0.01   0.01   0.03   0.01   0.00           0.01           0.00           0.00           0.00             0.53    
            Germany 0.08   0.15   0.06   0.07   0.04   0.01   0.01   0.02   0.04   0.01   0.00           0.01           0.00           0.01           0.00             0.49    
              Japan 0.07   0.15   0.09   0.10   0.05   0.03   0.04   0.08   0.05   0.04   0.02           0.01           0.01           0.02           0.01             0.24    
                 UK 0.12   0.09   0.10   0.07   0.02   0.03   0.02   0.03   0.03   0.02   0.01           0.00           0.01           0.01           0.00             0.45    
                US 0.10   0.09   0.10   0.11   0.02   0.02   0.02   0.03   0.03   0.03   0.01           0.01           0.01           0.01           0.00             0.41    
Other European Countries 0.10   0.09   0.08   0.10   0.02   0.02   0.02   0.02   0.04   0.02   0.00           0.01           0.01           0.01           0.00             0.47    
            Australasia 0.11   0.09   0.09   0.08   0.02   0.02   0.02   0.02   0.03   0.01   0.01           0.01           0.00           0.01           0.00             0.48    
      Asian  Countries 0.10   0.09   0.08   0.10   0.02   0.02   0.03   0.02   0.08   0.02   0.00           0.06           0.01           0.01           0.02             0.35    

B. Posterior Probabilities of 16 Combinations of FMPs Averaged over Sectors

             Sector  FVL  FGR  FDE  FSZ 
 FVL, 
FGR 

 FVL, 
FDE 

 FVL, 
FSZ 

 FGR, 
FDE 

 FGR, 
FSZ 

 FDE, 
FSZ 

 FVL, FGR, 
FDE 

 FVL, FGR, 
FSZ 

 FVL, FDE, 
FSZ 

 FGR, FDE, 
FSZ 

 FVL, FGR, 
FDE, FSZ 

 None 

      Basic Industries 0.10   0.12   0.07   0.08   0.02   0.02   0.02   0.02   0.04   0.03   0.00           0.01           0.00           0.01           0.00             0.45    
         Capital Goods 0.08   0.10   0.09   0.09   0.03   0.03   0.02   0.04   0.05   0.02   0.01           0.02           0.01           0.01           0.00             0.39    
      Consumer Goods 0.10   0.10   0.10   0.09   0.02   0.02   0.02   0.03   0.02   0.02   0.01           0.01           0.01           0.01           0.00             0.44    
              Energy 0.07   0.08   0.11   0.09   0.02   0.01   0.01   0.02   0.03   0.02   0.00           0.01           0.00           0.00           0.00             0.52    
            Financials 0.08   0.14   0.07   0.09   0.03   0.02   0.02   0.03   0.06   0.02   0.01           0.02           0.01           0.01           0.01             0.37    
             Others 0.11   0.09   0.07   0.08   0.03   0.02   0.03   0.02   0.05   0.02   0.01           0.05           0.01           0.01           0.02             0.38    



C. Posterior Probabilities of 16 Combinations of FMPs for Country - Sector Grids

Country Sector  FVL  FGR  FDE  FSZ 
 FVL, 
FGR 

 FVL, 
FDE 

 FVL, 
FSZ 

 FGR, 
FDE 

 FGR, 
FSZ 

 FDE, 
FSZ 

 FVL, FGR, 
FDE 

 FVL, FGR, 
FSZ 

 FVL, FDE, 
FSZ 

 FGR, FDE, 
FSZ 

 FVL, FGR, 
FDE, FSZ 

 None 

Canada Basic Industries 0.11   0.08   0.07   0.08   0.01   0.01   0.01   0.01   0.01   0.01   0.00           0.00           0.00           0.00           0.00             0.59    
Capital Goods 0.06   0.14   0.05   0.04   0.12   0.01   0.02   0.02   0.12   0.01   0.02           0.02           0.01           0.02           0.00             0.35    

Consumer Goods 0.07   0.10   0.13   0.08   0.02   0.02   0.02   0.03   0.01   0.02   0.00           0.00           0.00           0.00           0.00             0.50    
Energy 0.07   0.13   0.11   0.08   0.03   0.01   0.02   0.02   0.06   0.01   0.00           0.01           0.00           0.01           0.00             0.42    

Financials 0.10   0.15   0.05   0.09   0.03   0.01   0.03   0.02   0.05   0.01   0.00           0.01           0.00           0.01           0.00             0.43    
Others 0.10   0.04   0.08   0.06   0.01   0.02   0.03   0.02   0.05   0.02   0.00           0.23          0.01           0.02           0.05             0.25    

France Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.06   0.08   0.13   0.11   0.01   0.02   0.02   0.02   0.08   0.02   0.00           0.02           0.00           0.01           0.00             0.42    

Consumer Goods 0.11   0.08   0.11   0.08   0.02   0.02   0.02   0.01   0.01   0.02   0.00           0.00           0.00           0.00           0.00             0.53    
Energy 0.07   0.06   0.08   0.07   0.01   0.01   0.01   0.01   0.01   0.01   0.00           0.00           0.00           0.00           0.00             0.66    

Financials 0.07   0.18   0.05   0.10   0.03   0.01   0.02   0.02   0.06   0.01   0.00           0.01           0.00           0.01           0.00             0.44    
Others 0.11   0.06   0.08   0.08   0.01   0.02   0.01   0.01   0.01   0.01   0.00           0.00           0.00           0.00           0.00             0.58    

Germany Basic Industries 0.06   0.10   0.06   0.06   0.01   0.01   0.01   0.01   0.04   0.01   0.00           0.01           0.00           0.00           0.00             0.62    
Capital Goods 0.08   0.13   0.07   0.10   0.02   0.01   0.01   0.03   0.03   0.01   0.00           0.01           0.00           0.00           0.00             0.48    

Consumer Goods 0.13   0.10   0.08   0.07   0.02   0.02   0.02   0.02   0.02   0.01   0.00           0.00           0.00           0.00           0.00             0.51    
Energy . . . . . . . . . . . . . . . .

Financials 0.05   0.25   0.04   0.07   0.04   0.01   0.01   0.04   0.07   0.01   0.00           0.01           0.00           0.01           0.00             0.38    
Others 0.08   0.16   0.05   0.04   0.09   0.01   0.01   0.02   0.05   0.00   0.01           0.01           0.00           0.01           0.00             0.45    

Japan Basic Industries 0.06   0.17   0.08   0.16   0.02   0.01   0.05   0.03   0.03   0.08   0.00           0.01           0.01           0.01           0.00             0.27    
Capital Goods 0.05   0.15   0.08   0.07   0.05   0.04   0.02   0.17   0.05   0.05   0.05           0.01           0.01           0.05           0.01             0.15    

Consumer Goods 0.07   0.20   0.08   0.08   0.04   0.03   0.03   0.11   0.05   0.03   0.03           0.01           0.01           0.03           0.01             0.19    
Energy 0.10   0.06   0.15   0.08   0.01   0.02   0.01   0.02   0.01   0.02   0.00           0.00           0.00           0.00           0.00             0.50    

Financials 0.08   0.14   0.06   0.12   0.08   0.03   0.03   0.06   0.11   0.03   0.03           0.03           0.01           0.02           0.01             0.16    
Others 0.06   0.17   0.07   0.09   0.07   0.02   0.07   0.07   0.06   0.03   0.02           0.03           0.04           0.02           0.01             0.19    



UK Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.09   0.06   0.16   0.07   0.02   0.07   0.02   0.04   0.01   0.03   0.02           0.00           0.01           0.01           0.00             0.38    

Consumer Goods 0.11   0.07   0.10   0.07   0.02   0.02   0.03   0.02   0.01   0.02   0.00           0.00           0.01           0.00           0.00             0.51    
Energy 0.06   0.07   0.09   0.06   0.01   0.01   0.01   0.01   0.03   0.01   0.00           0.00           0.00           0.00           0.00             0.64    

Financials 0.07   0.18   0.07   0.07   0.02   0.01   0.01   0.03   0.07   0.01   0.00           0.01           0.00           0.01           0.00             0.42    
Others 0.27   0.05   0.09   0.07   0.04   0.04   0.04   0.03   0.01   0.02   0.01           0.01           0.01           0.00           0.00             0.31    

US Basic Industries 0.11   0.11   0.10   0.09   0.02   0.03   0.02   0.05   0.01   0.02   0.01           0.00           0.00           0.01           0.00             0.43    
Capital Goods 0.12   0.09   0.08   0.11   0.03   0.02   0.03   0.02   0.03   0.03   0.01           0.01           0.01           0.01           0.00             0.39    

Consumer Goods 0.10   0.09   0.09   0.10   0.02   0.02   0.02   0.01   0.03   0.02   0.00           0.01           0.01           0.00           0.00             0.47    
Energy 0.04   0.08   0.16   0.13   0.01   0.02   0.02   0.02   0.02   0.03   0.00           0.00           0.00           0.00           0.00             0.44    

Financials 0.10   0.12   0.09   0.10   0.03   0.03   0.02   0.04   0.05   0.03   0.01           0.01           0.01           0.02           0.00             0.33    
Others 0.10   0.07   0.08   0.11   0.02   0.02   0.02   0.02   0.05   0.03   0.00           0.04           0.01           0.01           0.02             0.40    

Other Basic Industries 0.09   0.06   0.11   0.08   0.01   0.04   0.01   0.03   0.07   0.05   0.01           0.01           0.01           0.01           0.00             0.43    
 European Capital Goods 0.10   0.09   0.09   0.10   0.02   0.02   0.03   0.01   0.02   0.02   0.00           0.01           0.00           0.00           0.00             0.50    
 Countries Consumer Goods 0.11   0.11   0.08   0.10   0.02   0.02   0.02   0.02   0.02   0.02   0.00           0.01           0.00           0.00           0.00             0.46    

Energy 0.12   0.08   0.05   0.12   0.04   0.02   0.02   0.01   0.06   0.01   0.00           0.01           0.00           0.01           0.00             0.44    
Financials 0.09   0.10   0.09   0.09   0.02   0.02   0.04   0.02   0.02   0.01   0.00           0.01           0.02           0.00           0.00             0.48    

Others 0.10   0.09   0.07   0.12   0.02   0.01   0.02   0.01   0.02   0.02   0.00           0.00           0.00           0.00           0.00             0.52    
Australasia Basic Industries 0.17   0.07   0.06   0.07   0.03   0.02   0.03   0.01   0.01   0.01   0.00           0.00           0.00           0.00           0.00             0.50    

Capital Goods 0.10   0.10   0.07   0.08   0.02   0.01   0.01   0.01   0.01   0.01   0.00           0.00           0.00           0.00           0.00             0.56    
Consumer Goods 0.11   0.09   0.11   0.08   0.02   0.04   0.02   0.02   0.01   0.02   0.01           0.00           0.01           0.00           0.00             0.46    

Energy 0.05   0.10   0.13   0.05   0.01   0.01   0.00   0.03   0.02   0.01   0.00           0.00           0.00           0.01           0.00             0.56    
Financials 0.10   0.07   0.09   0.13   0.03   0.02   0.03   0.02   0.04   0.02   0.02           0.01           0.01           0.01           0.00             0.40    

Others 0.11   0.10   0.05   0.07   0.03   0.01   0.04   0.01   0.09   0.01   0.00           0.05           0.00           0.01           0.01             0.40    
Asian Basic Industries 0.08   0.25   0.04   0.04   0.04   0.01   0.01   0.03   0.07   0.00   0.00           0.06           0.00           0.01           0.01             0.34    

 Countries Capital Goods 0.08   0.05   0.05   0.17   0.01   0.02   0.04   0.01   0.12   0.02   0.00           0.08           0.00           0.02           0.02             0.29    
Consumer Goods 0.08   0.05   0.11   0.16   0.01   0.04   0.04   0.01   0.04   0.04   0.00           0.03           0.01           0.01           0.00             0.36    

Energy 0.24   0.05   0.05   0.06   0.02   0.02   0.03   0.00   0.01   0.01   0.00           0.00           0.00           0.00           0.00             0.50    
Financials 0.06   0.06   0.12   0.07   0.01   0.04   0.01   0.04   0.06   0.03   0.01           0.09           0.01           0.01           0.03             0.33    

Others 0.06   0.06   0.09   0.09   0.01   0.02   0.03   0.02   0.14   0.02   0.00           0.09           0.01           0.02           0.06             0.29    
Average 0.09   0.10   0.08   0.09   0.03   0.02   0.02   0.03   0.04   0.02   0.01           0.02           0.01           0.01           0.01             0.42    

Notes: Bolded numbers represent the highest posterior probability in each country/sector grid or the posterior probability which is larger than or equal to 0.2. 



Table 4 Posterior Probabilities of 16 Combinations of FMPs for Country - Sector Grids
         Value Weighted Returns and Standardised for Different Accounting Regimes of Different Countries

A. Posterior Probabilities of 16 Combinations of FMPs Averaged over Countries

             Country FVL FGR FDE FSZ
FVL, 
FGR

FVL, 
FDE

FVL, 
FSZ

FGR, 
FDE

FGR, 
FSZ

FDE, 
FSZ

FVL, FGR, 
FDE

FVL, FGR, 
FSZ

FVL, FDE, 
FSZ

FGR, FDE, 
FSZ

FVL, FGR, 
FDE, FSZ

None

             Canada 0.12   0.11   0.08   0.08   0.03   0.02   0.02   0.04   0.02   0.01   0.01           0.01          0.00          0.01          0.00          0.43      
             France 0.14   0.10   0.07   0.08   0.03   0.02   0.03   0.01   0.02   0.01   0.00           0.01          0.00          0.00          0.00          0.45      
            Germany 0.10   0.12   0.09   0.08   0.02   0.02   0.02   0.03   0.02   0.01   0.00           0.00          0.00          0.01          0.00          0.48      
              Japan 0.08   0.08   0.09   0.12   0.03   0.03   0.08   0.03   0.04   0.06   0.01           0.02          0.05          0.02          0.01          0.25      
                 UK 0.11   0.12   0.10   0.07   0.03   0.03   0.03   0.02   0.03   0.01   0.01           0.01          0.01          0.00          0.00          0.41      
                US 0.13   0.09   0.08   0.11   0.03   0.03   0.04   0.02   0.03   0.03   0.01           0.01          0.01          0.01          0.00          0.39      
Other European Countries 0.11   0.12   0.12   0.09   0.03   0.05   0.02   0.03   0.03   0.02   0.01           0.01          0.01          0.01          0.00          0.35      
            Australasia 0.13   0.09   0.07   0.09   0.03   0.02   0.02   0.01   0.01   0.01   0.00           0.00          0.00          0.00          0.00          0.50      
      Asian  Countries 0.15   0.09   0.05   0.09   0.04   0.03   0.04   0.02   0.05   0.02   0.01           0.02          0.01          0.02          0.01          0.34      

B. Posterior Probabilities of 16 Combinations of FMPs Averaged over Sectors

             Sector  FVL  FGR  FDE  FSZ 
 FVL, 
FGR 

 FVL, 
FDE 

 FVL, 
FSZ 

 FGR, 
FDE 

 FGR, 
FSZ 

 FDE, 
FSZ 

 FVL, FGR, 
FDE 

 FVL, 
FGR, FSZ 

 FVL, FDE, 
FSZ 

 FGR, 
FDE, FSZ 

 FVL, 
FGR, FDE, 

FSZ 
 None 

      Basic Industries 0.12   0.08   0.08   0.10   0.02   0.02   0.03   0.01   0.02   0.02   0.00           0.00          0.00          0.00          0.00          0.49      
         Capital Goods 0.12   0.09   0.09   0.09   0.03   0.03   0.04   0.02   0.04   0.03   0.01           0.01          0.02          0.02          0.01          0.36      
      Consumer Goods 0.12   0.09   0.09   0.09   0.03   0.03   0.03   0.02   0.03   0.02   0.01           0.01          0.01          0.01          0.00          0.41      
              Energy 0.08   0.11   0.10   0.06   0.02   0.03   0.01   0.03   0.02   0.02   0.01           0.00          0.01          0.01          0.00          0.37      
            Financials 0.11   0.10   0.08   0.11   0.03   0.03   0.03   0.03   0.03   0.03   0.01           0.01          0.01          0.01          0.00          0.39      
             Others 0.13   0.12   0.07   0.09   0.04   0.02   0.04   0.02   0.03   0.02   0.01           0.02          0.01          0.01          0.01          0.36      



C. Posterior Probabilities of 16 Combinations of FMPs for Country - Sector Grids

Country Sector  FVL  FGR  FDE  FSZ 
 FVL, 
FGR 

 FVL, 
FDE 

 FVL, 
FSZ 

 FGR, 
FDE 

 FGR, 
FSZ 

 FDE, 
FSZ 

 FVL, FGR, 
FDE 

 FVL, 
FGR, FSZ 

 FVL, FDE, 
FSZ 

 FGR, 
FDE, FSZ 

 FVL, 
FGR, FDE, 

FSZ 
 None 

Canada Basic Industries 0.08   0.06   0.11   0.08   0.01   0.02   0.01   0.01   0.01   0.02   0.00           0.00          0.00          0.00          0.00          0.58      
Capital Goods 0.23   0.06   0.05   0.06   0.03   0.04   0.02   0.01   0.01   0.01   0.01           0.00          0.00          0.00          0.00          0.47      

Consumer Goods 0.14   0.10   0.08   0.08   0.02   0.03   0.02   0.03   0.01   0.01   0.01           0.00          0.00          0.00          0.00          0.46      
Energy 0.10   0.21   0.05   0.08   0.03   0.01   0.02   0.05   0.04   0.01   0.01           0.01          0.00          0.01          0.00          0.38      

Financials 0.06   0.10   0.16   0.06   0.02   0.03   0.01   0.12   0.02   0.03   0.01           0.00          0.00          0.03          0.00          0.35      
Others 0.10   0.13   0.04   0.09   0.10   0.01   0.04   0.01   0.03   0.02   0.02           0.04          0.01          0.01          0.01          0.33      

France Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.09   0.10   0.14   0.11   0.02   0.02   0.03   0.02   0.04   0.04   0.00           0.01          0.01          0.01          0.00          0.37      

Consumer Goods 0.10   0.12   0.07   0.07   0.04   0.02   0.03   0.02   0.02   0.01   0.01           0.01          0.01          0.00          0.00          0.48      
Energy 0.20   0.06   0.06   0.06   0.03   0.03   0.02   0.01   0.01   0.01   0.00           0.00          0.00          0.00          0.00          0.51      

Financials 0.14   0.11   0.05   0.11   0.02   0.02   0.03   0.01   0.02   0.01   0.00           0.00          0.00          0.00          0.00          0.46      
Others 0.19   0.10   0.05   0.07   0.03   0.02   0.03   0.01   0.02   0.01   0.00           0.00          0.00          0.00          0.00          0.46      

Germany Basic Industries 0.08   0.08   0.06   0.07   0.01   0.01   0.01   0.01   0.01   0.01   0.00           0.00          0.00          0.00          0.00          0.67      
Capital Goods 0.08   0.10   0.09   0.11   0.02   0.02   0.02   0.05   0.02   0.02   0.01           0.00          0.01          0.02          0.00          0.44      

Consumer Goods 0.09   0.11   0.12   0.06   0.03   0.02   0.01   0.02   0.02   0.01   0.00           0.01          0.00          0.00          0.00          0.48      
Energy . . . . . . . . . . . . . . . .

Financials 0.09   0.12   0.06   0.12   0.02   0.01   0.03   0.01   0.03   0.01   0.00           0.00          0.00          0.00          0.00          0.48      
Others 0.15   0.21   0.10   0.03   0.04   0.04   0.02   0.03   0.02   0.01   0.01           0.00          0.01          0.00          0.00          0.33      

Japan Basic Industries 0.06   0.07   0.10   0.20   0.02   0.02   0.09   0.03   0.04   0.04   0.01           0.02          0.02          0.01          0.00          0.28      
Capital Goods 0.08   0.05   0.08   0.10   0.02   0.04   0.11   0.02   0.04   0.10   0.01           0.03          0.12          0.03          0.03          0.16      

Consumer Goods 0.06   0.08   0.08   0.13   0.02   0.03   0.08   0.02   0.04   0.06   0.01           0.03          0.04          0.03          0.01          0.26      
Energy 0.05   0.14   0.11   0.07   0.04   0.02   0.01   0.05   0.02   0.01   0.02           0.00          0.00          0.01          0.00          0.44      

Financials 0.12   0.03   0.12   0.10   0.03   0.05   0.10   0.03   0.05   0.10   0.01           0.04          0.05          0.02          0.02          0.14      
Others 0.11   0.10   0.06   0.11   0.04   0.02   0.11   0.03   0.04   0.06   0.01           0.03          0.04          0.02          0.01          0.21      



UK Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.15   0.16   0.06   0.06   0.06   0.04   0.03   0.02   0.04   0.02   0.01           0.02          0.01          0.01          0.00          0.31      

Consumer Goods 0.13   0.13   0.08   0.06   0.04   0.04   0.04   0.02   0.02   0.01   0.01           0.01          0.01          0.00          0.00          0.40      
Energy 0.09   0.08   0.20   0.05   0.02   0.04   0.01   0.03   0.01   0.02   0.01           0.00          0.00          0.00          0.00          0.45      

Financials 0.08   0.17   0.07   0.09   0.02   0.01   0.02   0.02   0.04   0.01   0.00           0.01          0.00          0.01          0.00          0.44      
Others 0.12   0.07   0.09   0.12   0.04   0.02   0.04   0.02   0.02   0.02   0.00           0.01          0.00          0.00          0.00          0.43      

US Basic Industries 0.17   0.07   0.07   0.09   0.04   0.03   0.03   0.01   0.01   0.01   0.01           0.01          0.00          0.00          0.00          0.43      
Capital Goods 0.15   0.10   0.09   0.09   0.05   0.04   0.05   0.03   0.04   0.03   0.01           0.02          0.01          0.01          0.00          0.29      

Consumer Goods 0.18   0.07   0.08   0.09   0.03   0.03   0.04   0.02   0.02   0.02   0.01           0.01          0.01          0.01          0.00          0.39      
Energy 0.06   0.12   0.09   0.12   0.03   0.01   0.02   0.02   0.03   0.04   0.00           0.01          0.01          0.01          0.00          0.44      

Financials 0.10   0.09   0.09   0.15   0.02   0.03   0.04   0.02   0.02   0.03   0.01           0.01          0.01          0.00          0.00          0.39      
Others 0.10   0.10   0.09   0.13   0.02   0.03   0.03   0.02   0.03   0.03   0.01           0.01          0.01          0.01          0.00          0.39      

Other Basic Industries 0.10   0.12   0.11   0.12   0.02   0.02   0.02   0.02   0.04   0.03   0.00           0.00          0.00          0.01          0.00          0.38      
 European Capital Goods 0.11   0.11   0.09   0.09   0.02   0.02   0.03   0.02   0.02   0.02   0.00           0.01          0.00          0.00          0.00          0.44      
 Countries Consumer Goods 0.15   0.10   0.12   0.09   0.03   0.03   0.03   0.03   0.02   0.02   0.01           0.00          0.01          0.00          0.00          0.36      

Energy 0.05   0.16   0.21   0.04   0.03   0.15   0.02   0.07   0.03   0.05   0.02           0.01          0.03          0.02          0.00          0.11      
Financials 0.12   0.09   0.08   0.09   0.05   0.04   0.03   0.02   0.02   0.01   0.01           0.01          0.01          0.00          0.00          0.43      

Others 0.10   0.13   0.10   0.10   0.02   0.03   0.02   0.03   0.04   0.02   0.01           0.01          0.01          0.01          0.00          0.39      
Australasia Basic Industries 0.21   0.08   0.05   0.07   0.02   0.02   0.02   0.01   0.01   0.01   0.00           0.00          0.00          0.00          0.00          0.49      

Capital Goods 0.07   0.07   0.12   0.09   0.01   0.01   0.01   0.02   0.01   0.02   0.00           0.00          0.00          0.00          0.00          0.56      
Consumer Goods 0.12   0.05   0.12   0.09   0.01   0.03   0.02   0.01   0.01   0.02   0.00           0.00          0.00          0.00          0.00          0.50      

Energy 0.07   0.14   0.06   0.06   0.02   0.01   0.01   0.01   0.01   0.01   0.00           0.00          0.00          0.00          0.00          0.61      
Financials 0.17   0.09   0.04   0.14   0.05   0.03   0.03   0.01   0.02   0.01   0.01           0.01          0.00          0.00          0.00          0.38      

Others 0.13   0.13   0.06   0.09   0.03   0.02   0.02   0.02   0.02   0.01   0.00           0.01          0.00          0.00          0.00          0.45      
Asian Basic Industries 0.14   0.08   0.05   0.07   0.02   0.01   0.02   0.01   0.01   0.01   0.00           0.00          0.00          0.00          0.00          0.58      

 Countries Capital Goods 0.11   0.10   0.04   0.11   0.04   0.02   0.07   0.03   0.11   0.01   0.01           0.04          0.01          0.06          0.04          0.20      
Consumer Goods 0.08   0.08   0.07   0.14   0.03   0.01   0.03   0.02   0.06   0.05   0.01           0.01          0.01          0.03          0.01          0.36      

Energy 0.37   0.03   0.04   0.02   0.11   0.09   0.04   0.01   0.00   0.00   0.04           0.01          0.01          0.00          0.00          0.21      
Financials 0.08   0.12   0.07   0.12   0.02   0.01   0.02   0.03   0.05   0.02   0.01           0.01          0.01          0.01          0.00          0.42      

Others 0.13   0.10   0.05   0.09   0.04   0.03   0.04   0.03   0.08   0.02   0.02           0.03          0.01          0.04          0.02          0.28      
Average 0.12   0.10   0.09   0.09   0.03   0.03   0.03   0.02   0.03   0.02   0.01           0.01          0.01          0.01          0.00          0.40      

Notes: Bolded numbers represent the highest posterior probability in each country/sector grid or the posterior probability which is larger than or equal to 0.2. 



Table 5 Posterior Probabilities of 16 Combinations of FMPs for Country - Sector Grids
         Equally Weighted Returns and Standardised for Different Accounting Regimes of Different Countries

A. Posterior Probabilities of 16 Combinations of FMPs Averaged over Countries

             Country FVL FGR FDE FSZ
FVL, 
FGR

FVL, 
FDE

FVL, 
FSZ

FGR, 
FDE

FGR, 
FSZ

FDE, 
FSZ

FVL, 
FGR, FDE

FVL, 
FGR, FSZ

FVL, FDE, 
FSZ

FGR, 
FDE, FSZ

FVL, FGR, 
FDE, FSZ

None

             Canada 0.11 0.11 0.09 0.08 0.03 0.02 0.02 0.04 0.03 0.02 0.01 0.01 0.00 0.01 0.00 0.42
             France 0.17 0.10 0.07 0.08 0.03 0.03 0.03 0.01 0.02 0.02 0.00 0.01 0.00 0.00 0.00 0.42
            Germany 0.10 0.14 0.08 0.07 0.02 0.02 0.02 0.03 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.46
              Japan 0.07 0.08 0.09 0.13 0.03 0.03 0.08 0.03 0.04 0.07 0.01 0.02 0.04 0.03 0.01 0.24
                 UK 0.10 0.13 0.08 0.08 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.46
                US 0.12 0.09 0.08 0.12 0.03 0.03 0.03 0.02 0.03 0.03 0.01 0.01 0.01 0.01 0.00 0.39
Other European Countries 0.12 0.11 0.10 0.09 0.03 0.05 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.37
            Australasia 0.11 0.10 0.08 0.09 0.03 0.02 0.02 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.51
      Asian  Countries 0.15 0.08 0.05 0.10 0.04 0.04 0.03 0.02 0.07 0.02 0.02 0.02 0.01 0.03 0.01 0.31

B. Posterior Probabilities of 16 Combinations of FMPs Averaged over Sectors

             Sector FVL FGR FDE FSZ
FVL, 
FGR

FVL, 
FDE

FVL, 
FSZ

FGR, 
FDE

FGR, 
FSZ

FDE, 
FSZ

FVL, 
FGR, FDE

FVL, 
FGR, FSZ

FVL, FDE, 
FSZ

FGR, 
FDE, FSZ

FVL, FGR, 
FDE, FSZ

None

      Basic Industries 0.12 0.08 0.07 0.10 0.02 0.02 0.03 0.02 0.02 0.02 0.00 0.00 0.01 0.00 0.00 0.48
         Capital Goods 0.10 0.09 0.09 0.09 0.03 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.02 0.01 0.39
      Consumer Goods 0.11 0.09 0.09 0.10 0.03 0.02 0.03 0.02 0.03 0.03 0.01 0.01 0.01 0.01 0.00 0.41
              Energy 0.16 0.12 0.08 0.06 0.05 0.05 0.02 0.03 0.02 0.01 0.02 0.01 0.01 0.01 0.00 0.36
            Financials 0.10 0.11 0.08 0.12 0.03 0.03 0.04 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.00 0.38
             Others 0.11 0.13 0.07 0.09 0.04 0.02 0.04 0.02 0.04 0.02 0.01 0.02 0.01 0.01 0.01 0.36



C. Posterior Probabilities of 16 Combinations of FMPs for Country - Sector Grids

Country Sector FVL FGR FDE FSZ
FVL, 
FGR

FVL, 
FDE

FVL, 
FSZ

FGR, 
FDE

FGR, 
FSZ

FDE, 
FSZ

FVL, 
FGR, FDE

FVL, 
FGR, FSZ

FVL, FDE, 
FSZ

FGR, 
FDE, FSZ

FVL, FGR, 
FDE, FSZ

None

Canada Basic Industries 0.08 0.07 0.11 0.07 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.60
Capital Goods 0.22 0.08 0.07 0.05 0.03 0.03 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.45

Consumer Goods 0.13 0.10 0.09 0.09 0.02 0.02 0.02 0.03 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.45
Energy 0.08 0.22 0.04 0.09 0.04 0.01 0.02 0.05 0.05 0.01 0.01 0.01 0.00 0.01 0.00 0.35

Financials 0.05 0.06 0.17 0.08 0.01 0.03 0.01 0.12 0.01 0.03 0.01 0.00 0.01 0.03 0.00 0.38
Others 0.09 0.14 0.04 0.08 0.09 0.01 0.03 0.02 0.06 0.01 0.02 0.06 0.01 0.01 0.02 0.32

France Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.10 0.09 0.14 0.10 0.03 0.02 0.02 0.02 0.02 0.03 0.00 0.01 0.01 0.01 0.00 0.39

Consumer Goods 0.10 0.13 0.07 0.07 0.05 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.46
Energy 0.35 0.07 0.04 0.03 0.05 0.05 0.04 0.01 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.32

Financials 0.13 0.10 0.05 0.14 0.02 0.02 0.02 0.01 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.45
Others 0.17 0.12 0.05 0.07 0.03 0.02 0.02 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.45

Germany Basic Industries 0.08 0.08 0.06 0.07 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.67
Capital Goods 0.07 0.11 0.11 0.10 0.02 0.03 0.02 0.06 0.02 0.02 0.01 0.00 0.00 0.01 0.00 0.42

Consumer Goods 0.10 0.14 0.09 0.07 0.03 0.02 0.01 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.48
Energy . . . . . . . . . . . . . . . .

Financials 0.09 0.16 0.05 0.10 0.02 0.01 0.02 0.02 0.03 0.01 0.00 0.01 0.00 0.00 0.00 0.46
Others 0.15 0.23 0.09 0.03 0.05 0.05 0.01 0.05 0.02 0.01 0.01 0.00 0.01 0.01 0.00 0.29

Japan Basic Industries 0.06 0.07 0.08 0.20 0.02 0.01 0.06 0.04 0.04 0.06 0.01 0.01 0.02 0.02 0.01 0.29
Capital Goods 0.06 0.04 0.10 0.14 0.01 0.04 0.08 0.02 0.04 0.13 0.01 0.02 0.07 0.03 0.02 0.19

Consumer Goods 0.07 0.06 0.09 0.13 0.03 0.03 0.08 0.03 0.04 0.06 0.01 0.03 0.03 0.03 0.02 0.25
Energy 0.06 0.14 0.14 0.06 0.03 0.03 0.01 0.05 0.02 0.02 0.01 0.00 0.00 0.01 0.00 0.41

Financials 0.08 0.05 0.09 0.12 0.03 0.06 0.11 0.02 0.03 0.09 0.01 0.03 0.06 0.05 0.02 0.13
Others 0.11 0.12 0.05 0.09 0.04 0.02 0.12 0.02 0.05 0.06 0.01 0.03 0.06 0.03 0.01 0.18



UK Basic Industries . . . . . . . . . . . . . . . .
Capital Goods 0.12 0.14 0.06 0.07 0.03 0.02 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.42

Consumer Goods 0.13 0.10 0.09 0.07 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.45
Energy 0.08 0.13 0.12 0.05 0.03 0.03 0.01 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.48

Financials 0.08 0.17 0.07 0.10 0.02 0.01 0.02 0.02 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.45
Others 0.12 0.09 0.06 0.09 0.02 0.01 0.04 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.51

US Basic Industries 0.17 0.08 0.06 0.10 0.04 0.04 0.04 0.01 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.39
Capital Goods 0.11 0.11 0.10 0.10 0.04 0.02 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.37

Consumer Goods 0.18 0.08 0.08 0.09 0.03 0.03 0.04 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.39
Energy 0.06 0.10 0.08 0.15 0.02 0.01 0.02 0.02 0.03 0.04 0.01 0.01 0.01 0.01 0.00 0.43

Financials 0.10 0.09 0.09 0.15 0.02 0.03 0.04 0.02 0.02 0.03 0.01 0.01 0.01 0.00 0.00 0.38
Others 0.10 0.10 0.10 0.14 0.03 0.02 0.03 0.02 0.03 0.04 0.01 0.01 0.01 0.01 0.00 0.36

Other Basic Industries 0.11 0.11 0.11 0.14 0.02 0.02 0.02 0.03 0.04 0.03 0.00 0.01 0.00 0.01 0.00 0.35
 European Capital Goods 0.11 0.11 0.08 0.10 0.03 0.02 0.03 0.02 0.02 0.02 0.01 0.01 0.00 0.00 0.00 0.44
 Countries Consumer Goods 0.16 0.09 0.12 0.09 0.02 0.03 0.03 0.02 0.01 0.02 0.00 0.00 0.01 0.00 0.00 0.39

Energy 0.13 0.12 0.10 0.04 0.04 0.16 0.03 0.07 0.06 0.01 0.04 0.01 0.02 0.01 0.00 0.16
Financials 0.11 0.09 0.08 0.09 0.06 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.42

Others 0.07 0.11 0.11 0.12 0.02 0.01 0.02 0.02 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.46
Australasia Basic Industries 0.18 0.08 0.05 0.07 0.02 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.53

Capital Goods 0.07 0.07 0.12 0.08 0.01 0.02 0.01 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.56
Consumer Goods 0.08 0.06 0.13 0.11 0.01 0.02 0.01 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.53

Energy 0.07 0.15 0.06 0.05 0.02 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.60
Financials 0.13 0.11 0.04 0.14 0.06 0.03 0.03 0.01 0.03 0.01 0.01 0.01 0.00 0.00 0.00 0.38

Others 0.12 0.15 0.06 0.08 0.03 0.01 0.02 0.02 0.02 0.01 0.00 0.01 0.00 0.00 0.00 0.45
Asian Basic Industries 0.15 0.07 0.05 0.08 0.02 0.01 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.57

 Countries Capital Goods 0.08 0.09 0.05 0.07 0.04 0.04 0.02 0.03 0.10 0.03 0.02 0.04 0.01 0.08 0.02 0.30
Consumer Goods 0.07 0.06 0.08 0.19 0.02 0.02 0.04 0.02 0.08 0.05 0.01 0.02 0.01 0.03 0.01 0.31

Energy 0.43 0.02 0.02 0.01 0.14 0.11 0.05 0.00 0.00 0.00 0.05 0.01 0.02 0.00 0.01 0.12
Financials 0.07 0.13 0.07 0.14 0.02 0.02 0.03 0.04 0.07 0.02 0.01 0.01 0.00 0.01 0.00 0.36

Others 0.09 0.11 0.05 0.14 0.03 0.02 0.04 0.04 0.14 0.03 0.01 0.03 0.01 0.05 0.01 0.19
Average 0.12 0.10 0.08 0.09 0.03 0.03 0.03 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.39

Notes: Bolded numbers represent the highest posterior probability in each country/sector grid or the posterior probability which is larger than or equal to 0.2. 



Figure 1  Posterior Probability of FMPs in Some Country - Sector Grids

Canada, Basic Industries

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
Se

p 
93

N
ov

 9
3

Ja
n 

94

M
ar

 9
4

M
ay

 9
4

Ju
l 9

4

Se
p 

94

N
ov

 9
4

Ja
n 

95

M
ar

 9
5

M
ay

 9
5

Ju
l 9

5

Se
p 

95

N
ov

 9
5

Ja
n 

96

M
ar

 9
6

M
ay

 9
6

Ju
l 9

6

Se
p 

96

N
ov

 9
6

Ja
n 

97

M
ar

 9
7

M
ay

 9
7

Ju
l 9

7

Se
p 

97

N
ov

 9
7

Ja
n 

98

M
ar

 9
8

M
ay

 9
8

Ju
l 9

8

Se
p 

98

FGR FDE FSZ FGR, FDE, FSZ None

France, Consumer Goods

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FDE FVL, FGR FVL, FDE FGR, FSZ None

Germany, Capital Goods

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FGR FDE FSZ FGR, FDE None



Japan, Capital Goods

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FDE FSZ FVL, FDE FVL, FSZ FDE, FSZ None

UK, Capital Goods

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FDE FVL, FDE FGR, FDE FGR, FSZ None

US, Consumer Goods

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FDE FSZ FVL, FDE None



Other European Countries, Financials

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FDE FSZ FVL, FGR None

Australasia, Others

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FSZ FVL, FGR FVL, FSZ None

Asian Countries, Financials

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

FVL FGR FDE FSZ FVL, FSZ None


