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c ¼ º6u º c� ¹$hFf d å db¹$bed k å db¹$bed �-e å d�¹Zbed d å db¹$bgd k å db¹$bgd �-e å db¹$bed
ÒeÓ�ÓuÖ ÔFªoÒoO��U�Z�I�Z�º� Òuª ÕYR0��ÕRªtR(Ó@� ÕRª Ö�Ö:���x���/�c� ÕBªVÔ(ì:�LÕBªsR*Ó>� Ò�ª ì�Ö2���Z�I�Z�Á� ÕBªoÒ�R2�RÕRª ÖRÒ}�ÒeÓ�ÓAO ÒuªVÔ(Ó:�RÕRª ÔuÕ�� Òuª OXW:��ÕRª�Ò¸Ô¿� ÕRª Ô�Ô2��ÕBª ÕYR¿� �JÕBª ÓBÒ\�LÕBª ÖYRT� ÔuÔAORªoÒuÒ��y�x���x��� ÕBªoÒoO8�RÕRª ×uì��ÒeÓ�Ó�× ÕBªVÔ�O��RÕRª WRÒ}� ÒuªVÔ�O���ÕRª Ö�Ó@� ÕRª�Ò¸Ô2��ÕBªsR(Ô@� ÕBª ÕAO��LÕBª ÓYRT� Ò�ª ÕZO:�"ÕRª W�Óß� ÕBªoÒeÓ��RÕRª�Ò¤ì��ÒeÓ�Óuì �|Òuª Õuì:�RÕRª ÔuÓ�� ÔFªV×(Ö:���x���x�c� ÕRª�Ò�Ò\��ÕBªsR*Ó�� ÔFªoÒeÖ:���X�I� �c� ×Bª ì�Õ2�y�x���x��� ÕBªVÔu×:�¡�x���x¢c�ÒeÓ�ÓYR ÕBª ÕYR0�RÕRª ÓZOº� ×FªV×(Ö:���x���x�c� ÕRª ÔAO��U�X�I� ��� �JÕBªsR*Ö:�LÕBª O�RT� ÒeÕRª ÔuÖ2�y�x���x��� ÕBªVÔFÒ �RÕRª�Ò�Ò}�ÒeÓ�ÓZW Òuª ÖBÒ\�RÕRª�Ò¤Ó�� Òuª ìuÓ:���X�I�Z�º� ÕRª Ô�×2�U�X�I� ��� �JÕBª WZW:�LÕBª ÖZW>� ÔAWRª ìXW2�y�x���x��� ÕBªoÒ�W��RÕRª Ôuì��ÒeÓ�ÓuÓ �JÕBª ìuÓ:�RÕRª OZÓ�� ÖBªV×�O����x���x�c� ÕRª�Ò¸Ô2��ÕBª ìuÓ�� �|Òuª ÕBÒ\�LÕBª ÖBÒR� ×Bª ÖRÒ5�y�x���x��� ÕBªoÒ¤Ô:�RÕRªtRu×@�Ô(Õ�ÕuÕ Òuª ÖAO��RÕRª�Ò£W�� ÒuªVÔ�O���ÕRª O�Ò©� ÕRª ÔuÕ:��ÕBªoÒ¤×@� Òuª ÖuÓ:�LÕBªoÒ�RT� ÔBª ×BÒ5�y�x���x��� ÕBªoÒ¤×:�RÕRª OZì��Ô(Õ�ÕBÒ �JÕBª ÖZW:�RÕRªtR(Õ�� Òuª ìBÒ\��ÕRª�Ò�O�� ÕRª�Ò¸×2��ÕBª ìAOº� �JÕBªsR*Ó:�LÕBª O�Ö>� WRª ÖZ×0�y�x���x��� ÕBªoÒeÓ��RÕRª Ö�Ö��`©` c
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ÒeÓ�ÓuÖ ÕBª W�×2�RÕRª OZÕ�� Òuª Óuì:���x���y¤4� ÕRª�Ò¤Ö:��ÕBª ìuÖ�� ÒuªsR(Ô2�LÕBª ÕuÓ>� Ò�ª ×�×0�"ÕRª�Ò¤Õß� ÕBªVÔuÔ:�RÕRª ÕXW��ÒeÓ�ÓAO �JÕBª ÖuÓ:�RÕRª ì�Ó�� ÒuªoÒoO���ÕRª ì�Ö@� ÕRª�Ò¸Ô2��ÕBª ìZW�� �JÕBª Õ�×2�LÕBª Óuì>� ÔBª O�Ò5�y�x���x��� ÕBªoÒeì��RÕRª Ö�Ö��ÒeÓ�Ó�× �JÕBª WZW:�RÕRª ÖXW�� Òuª ÖZW:��ÕRª ÔuÕ@� ÕRª�Ò¤Ó:��ÕBªoÒ�W�� �JÕBª ÕYR0�LÕBª ÓAO � Ò�ª ìZÔ0�"ÕRª Õ�ìß� ÕBªoÒuÒ �RÕRªtR(Ó��ÒeÓ�Óuì ��ÔFª WuÓ:�¡�x���x�c� ÔFªoÒ�R0���x���x�c� ÕRª OZÕ:���x���/�c� �|Òuª ÕZW:�LÕBªVÔAW>� ìRªtRAW2�y�x���x��� ÕBªoÒ¤Ô:�RÕRªtR(ì��ÒeÓ�ÓYR ��ÔFª ÕuÖ:�U�Z�I�o��� ÔFªV×u×2���x���x�c� ÕRª�Ò¸×2��ÕBª O�ì�� �|Òuª Ó�×2���X�I�Z�O� Ò�RFª ìXW2�y�x���x��� ÕBªoÒ�W��RÕRª Ô�Ô@�ÒeÓ�ÓZW �JÕBª O�ì:�RÕRª ìZOº� ÒuªoÒ�W:��ÕRª ×AO�� ÕRª�Ò¤Ó:��ÕBªoÒ�W�� ÕBªV×XR0�LÕBªV×XRT� Ò�ª ÖZO:�"ÕRª ÔAOÁ� ÕBªoÒ�W��RÕRª ÔuÖ��ÒeÓ�ÓuÓ ��ÔFªVÔXR0�U�Z�I�A�Ð� ÔFª ÖuÓ:���x���x�c� ÕRª ÔZW:�U�X�I�Z��� �|Òuª ÕYR0�LÕBªVÔAW>� ÓRª ÕZ×0�H�x���/�c� ÕBªoÒ¤×:�RÕRª OXOº�Ô(Õ�ÕuÕ ÕBª ÓuÓ:�RÕRª ÖZÔ@� Òuª W�×2���X�I�Z�º� ÕRª Õ�Ó:��ÕBª Ó�×@� ÕBªVÔFÒ\�LÕBª WuÖ>� ÔBª Ö�Ó2�y�x���x��� ÕBªoÒ�R2�RÕRª ÖRÒ}�Ô(Õ�ÕBÒ ÕBªoÒeÕ:�RÕRª ÓZÔ@� Òuª OZÔ2��ÕRª ÔuÕ@� ÕRª Õ�Ó:��ÕBª ÓuÓ�� ÕBªVÔAW:�LÕBªsR�W>� Ò�ª ì�Ó2�"ÕRª Õ�ìß� ÕBªoÒ�R2�RÕRª O$×@�¥L«¾�(±/��¯"moyRzFm{xg�(vwqenlnwm���yBm���xg�uyRxLq��*v�vwkRq�×X��~oqg§�qg~§¦y¨£©/ªD«­¬¯®�°/ª�¬²±5m�y�zFmoxe�*vrqenln�mo�uyRm¢��xe�(yRxgqÐ�(vlvwkBq Ò�� ~�qe§uqg~�ªjlkRmon@xgtuy$§uqeyZvwmotuy0�¿mo~o~<��q£��zFtusFvrqez2vwkRpwt��B�ukBt��FvlvwkBm{nlprqgsOtupwveª

/}!$M4G�%ÄS(NOI"?O#L^ Q<%(AR#�H/'£#*)��È!FA>QWK2?Ñ#&%('&#L'�;BA]#LP<%¶E�;B^<9�E�A>Q>EH[*!$#&;F9£68%(!F'g^<9L%('

NF�



GH!$#&%*9\'&%([¸#LE�;BA>'5#LP>!$#5#LP<%('&%:;FM '&%*9��Z!$#LE�;BA '�[¸;F9L9g%('&7c;BA>QWcÐ%(GHG�c�E�#LPÎ#LP>%2Mc%('&#5'LEHA<CBG�%0CF9L;B^<7 EHA>C��Z!$9eEH!$M G�%
%S0T7,%*9eEH68%(A�#L'*�

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
10

12

14

16

18

20

22

24

Year

R
at

io
 M

ea
n

RoCE

Overall mean
MET mean    
NOT MET mean

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

Year

R
at

io
 M

ea
n

CR

Overall mean
MET mean    
NOT MET mean

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Year

R
at

io
 M

ea
n

PARR

Overall mean
MET mean    
NOT MET mean

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
22

24

26

28

30

32

34

36

38

40

42

Year

R
at

io
 M

ea
n

TR

Overall mean
MET mean    
NOT MET mean

�lE�CB^<9L%ª�<I�M@!$9gEH!$#LE�;BA>'l;FE,�£;#�$�h!�#&;F7ÄG�%�E­#¢%e)��"�°!�#&;F7Ä9gE�CBP�#¢%e)b+c.���� !�Mc;F#&#&;B6 G�%�E�#¢%}!FA>Q`/£�°!�Mc;F#&#&;B6
9gE�CBP�#¢%e�

F]è�� ³Lü&">íá¬�îºñ;´�ú*ü�µ øbë�$s­\îlñ;´·¶Zð ø,î*ð�´ªú*ü
/£P>E�'@'L^<M 'L%([¸#LE�;BAD%S0<!F6ÄEHA>%('@#LP<%\Q>EH'L[¸9eEH6ÄEHA>!$#LE(�F%Ð7c;>cº%*9";FEà%(!F[gPß;FEÛ#LP>%�EHA>Q EH[*!$#&;F9º68%(!F'g^<9L%('*�]+�9L%(Q>EH[
I
#LE�;BA>'\!$9L%86Ä!FQ>%2M !F'L%(Q»;BA°#LP<%8A<%(!$9g%('&#¶��^>[*GHE�Q<%(!FAÌQ>E�'&#L!FA>[¸% Û c�P<%*9L%:#LP<%�Q>EH'L[¸9gE�6ÄEHA>!$#LE�;BAÎ7,;BE�AR#*),7Û)
EH'

! < �¹¸"º¶%\êY»yº � ! < �¹¸"¼5%\êY»y¼< � !f» º ¸ ¼ ��» ¼ ¸ º %\ê�!f» º �¹» ¼ % !|SR&b%

õ ÌqÕ�- Å�Î�Ð=Ó�Ë¢É¶Ð=Î�Æ�ÖºË¢É�- Ó�y�½%y>Î�Æ�Ð=Ó6�wÉ>Ó�ÐQË¢Æ¾½À¿�ÁIÂÄÃ
Å/Æ�ÇoÈ
N��



c�P<%*9g% !§¸ º )l» º %0!FA>Q�!§¸ ¼ )l» ¼ %0!$9L%ß#LP<%Á68%(!FAï!FA Q)�$!$9gEH!FA>[¸%ß;FE£!°'LEHA<CBG�%ÑEHA>Q>EH[*!$#&;F9�68%(!F'L^>9L%ZE�;F9
#LP<%\68%*#º!FA QÑA<;F#JI�6Ä%*#ÐCF9g;B^<7 '@9g%('&7c%([¸#LE��F%(G�UF�]+@9g%(Q>EH[¸#LE�;BAÑ!F[*[*^<9g!F[*E�%('ªE�;F9º#LP<%\EHA>Q EH[*!$#&;F9g'@GHEH%Qc�E�#LP EHAÄ!
9L%(GH!$#LE(�F%(G�U5'g6Ä!FGHGF9g!FA>CF%�;FE��,3�#&;�3F3bõ�c�E�#LP0A<;�'LEHA>CBG�%@68%(!F'L^<9g%�'&#L!FA>Q>E�A<C�;B^<#©'&;�#LP<%*U¶c�EHGHGZMc%�!F'L'g^>68%(Q
#&;ÁMc%2;FE@%R8O^>!FGlEH687c;F9L#L!FA [¸%2EHA»#LP<%�9L%*CF9L%('L'gE�;BA»!FA !FG�UO'L%('*��1�;>cº%��F%*9u)©�£;#�$� Q>;�%('\Q<%*7 !$9g#
E�9L;B6 #LP<%
A<;F9g6 EHA #lcº;°UF%(!$9g'*)�c�P>%*9L%DQ>EH'g[¸9gEH6ÄEHA !$#LE�;BA°M !F'&%(Q-'L;BG�%(G�Uí;BA #LP>E�'0EHA>Q EH[*!$#&;F9�UTE�%(GHQ>'�!F[*[*^>9g!F[*E�%('�!F'
P>E�CBPØ!F'�&FNbõ EHA�SRGFGF: !FA>Q©-w&bõ EHAÈN$WFW<SÎ!F'�EHGHGH^ '&#&9g!$#&%(QØEHA"�lE�CB^>9L%L3O�Ü�Ð;B60M4EHA>EHA<C»!FGHG�#&%(AÈUF%(!$9e'
;FE\Q>!$#L! E­;F98%(!F[eP ;FE�#LP<%ÎEHA>Q>E�[*!$#&;F9g':7>9L;TQ>^>[¸%(':;BA>G�UØ! 'L6Ä!FGHG"Q>E��c%*9L%(A>[¸%][¸;B6874!$9L%(QÈ#&; #L!$_TEHA<C !FA
!R�F%*9e!$CF%];FE£#LP<%ß7>9L%(Q>EH[¸#LEH;BA 9g!$#&%LE­;F9:%(!F[gPÈUF%(!$98EHA Q<%*7c%(A>Q<%(A�#LG�UF�Î�£;#�$� EH'�E�;B^>A>Q #&;°7>9L;TQ>^>[¸%Ñ#LP<%
P>E�CBP>%('&#0Q>EH'g[¸9gEH6ÄEHA !$#LE�;BAÌ7c;>cº%*9�EHA Mc;F#LP [*!F'&%('()�M4^<#0A<;Ì'gEHA<CBG�%Ä68%(!F'g^<9L%DEH'2'L^��D[*EH%(AR#¶E�;F92!F[*[*^<9e!$#&%
7>9L%(Q EH[¸#LE�;BA>'*�

1993 1994 1995 1996 1997 1998 1999 2000 2001
0

10

20

30

40

50

60

70

80

Year

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

RoCE
CR  
PARR
TR  

0

10

20

30

40

50

60

70

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

RoCE CR PARR TR

Average of individual years
All years                  

�lE�CB^<9L%�3OIÞ_2�F%*9e!FGHG57>9L%(Q>EH[¸#LEH;BA½!F[*[*^<9g!F[*EH%('LE­;F9Á%(!F[gP ;FE0#LP<% EHA>Q>EH[*!$#&;F9Á68%(!F'L^>9L%F� !�PÛ%�E�#*I =@%(!$9gG�U
7>9L%(Q EH[¸#LE�;BA>'a¢<��E�CBPR#*I[�Ð;B687 !$9eEH'&;BAÁMc%*#ºcÐ%*%(AÌ#LP>%0!R�F%*9g!$CF%:;FEl#LP<%�UF%(!$9gGHUß7 9L%(Q>EH[¸#LE�;BAÁ9g%('L^>G�#L'£!FA Q]#LP<%
7>9L%(Q EH[¸#LE�;BA]!F[*[*^<9g!F[*EH%('£;FM>#L!FEHA>%(Q]^>'LEHA<C�#LP<%0#&%(A�I�UF%(!$95[¸;B62M EHA>%(Q]Q>!$#L!,%

F]èDF ÷¶îG"%±9üqø�ûuîG"% �ø,îlù�îlñ]ð ñ�í Ô�ñ9ð ú)Õs"wîG"
�lEH'LP<%*9�Q>EH'L[¸9gE�6ÄEHA>!FA�#Ð!FA !FG�UO'gEH'£!FGHG�;>c�'[E�;F9�6:^>G�#LE�74G�%5E�A>Q<%*7c%(A>Q<%(A�#$�Z!$9gE�!$M G�%('*)<#LPO^>'�!FG�G�;=c�E�A<CÄ!FGHG E�;B^<9
68%(!F'L^>9L%('�#&;ÁMc%2^ '&%(Q»'gEH62^ G�#L!FA<%*;B^>'LGHUß^>A GHE�_F%�#LP<%�68%*#LP<;TQ°^>'&%(Q°EHAÎ#LP<%:7>9L%��TE�;B^>'�'&%([¸#LE�;BAà�\. �qE�#LP
EHA>Q EH[*!$#&;F9()©68%*%*#LE�A<CÌ;FE�[¸;BA>'&%(A 'L^>'6�\+Ð?íEHA #LP<%Ä7>9L%��TE�;B^>'�UF%(!$9()�E�'0!FQ>Q<%(Q-EHA 'L^<M4'&%([¸#LE�;BA��<�.�<�¢N»!FA>Q
EH'�E­;B^ A>Q #&; EH687 9L;=�F%Ñ7>9L%(Q>EH[¸#LE(�F%Ñ!F[*[*^<9g!F[¸UF�)_\^>9:EHA#�F%('&#LE�CB!$#LEH;BAïEH'2M !F'&%(Qï;BAÈEHA�I�'L!F6Ä7 G�%DQ>E�'L[¸9gEH6ÄE�I
A>!$#LE�;BAÛ)4!FA>Q�c�E�#LP];B^>#JI�;FE I�'L!F6Ä7 G�%:#&%('&#LEHA<CßE�El#LP<%2EHA Q>EH[*!$#&;F9�6Ä%(!F'L^<9L%('5!$9L%�E­;B^>A Q]#&;ßP !R�F%�'L^��D[*E�%(A�#
Q>EH'g[¸9gEH6ÄEHA !$#&;F9LUÄ7c;=cÐ%*9(�

NF3



U^��U��¾÷ ( �=�¾ù��ïú>C�A�g}ü4þ}ûÑø(ù}ýN�­ÿ,�<úuü ûL@xA#���uþ©û�AY�

�lEH'LP<%*9£Q EH'L[¸9gEH6DEHA>!FA�#Ð!FA>!FGHUO'LE�'";BA]#LP<%6E�;B^<9£EHA>Q EH[*!$#&;F9£68%(!F'L^<9g%('£[*!FAÎMc%¶E�;F9g62^ GH!$#&%(QÎ!F'É 9 �ËÊK�£Ì 9 �ÍÊ À Ì 9¯ÎjÏ ÿ�Ð 9 ú À �)Ê Û Ì 9 ÿ Î59 ú À �)ÊKÑ£Ì 9¯Ò�Ó5ÎjÎ59 ú À �)ÊyÔ�Ì 9 � Î59 ú À �)Õ 9 !|S=-F%

c�P<%*9g% Ø � N ����� S*WÄ!FA>Q]#LP>% 7>9L;�Ù&%([¸#&%(QW�$!FGH^<%F) É 9 EH'
É 9 �×ÖÙØ W E�;F9 ÚÛ= Ø 9 � SÜ W E�;F9 ÚÛ= Ø 9 � W

/£P<%Ð9L%('L^ G�#LEHA<CQ�lEH'gP<%*9�Q E�9L%([¸#LE�;BAà)$CBE��F%(A:MOU�#LP<%$�lEH'LP<%*9¿[¸;O%a�D[*E�%(A�#��F%([¸#&;F9u)UÝ5)B6D!�0TEH6DE�'*%('©#LP>%"[¸9eE�#&%*9gEH!
'&#L!$#&%(Q»EHAÌ?T^<M 'L%([¸#LE�;BAW�O���O�HS1!�%R8O^>!$#LE�;BA-SR�b%e�

1993 1994 1995 1996 1997 1998 1999 2000 2001
0

10

20

30

40

50

60

70

80

90

100
Prediction Accuracies with Fisher using RoCE, CR, PARR and TR indicator measures

Year

N
o.

 o
f c

om
pa

ni
es

Incorrect Prediction for MET    
Incorrect Prediction for NOT MET
Correct Prediction for MET      
Correct Prediction for NOT MET  

1993 1994 1995 1996 1997 1998 1999 2000 2001
−3

−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5
Change of Fisher coefficients with time

Year

R
at

io
 C

oe
ffi

ci
en

ts

RoCE    
CR      
PARR    
TR      
constant

�lE�CB^<9L%)&OIh��E�'LP<%*9ÎQ>EH'g[¸9gEH6ÄEHA !FAR#ß!FA>!FG�UT'LEH']^>'LE�A<CÈ#LP<%uE�;B^<9ÎEHA>Q>E�[*!$#&;F9Î68%(!F'L^<9L%('(� !�PÛ%�E�#*I =@%(!$9gG�U
7>9L%(Q EH[¸#LE�;BA]!F[*[*^<9g!F[*EH%('a¢ ��EHCBPR#*I]/£E�68%¶�Z!$9eEH!$#LE�;BAÁ;FEl#LP<%��lEH'LP>%*9£[¸;�%a�D[*EH%(AR#L'¢%
�lEH'LP<%*9£Q EH'L[¸9gEH6DEHA>!FA�#Ð!FA>!FGHUO'LE�'�^>'LEHA<C�#LP<%�E­;B^<9�EHA>Q>EH[*!$#&;F9e'�Q<;�%('�A<;F#£7>9L;>�OE�Q<%�62^ [gPÎ!FQ5�$!FA�#L!$CF%2;>�F%*9
#LP<% 3$W�Il3$WØ[eP>!FA>[¸%°;FE�CF%*#&#LEHA<CØ!ï[¸;F9g9L%([¸#Ñ7 9L%(Q>EH[¸#LE�;BA #LP<9L;B^<CBP�!FA½^>A�M EH!F'L%(Q 9g!FA>Q>;B6 %('&#LEH6D!$#LE�;BAà�
�|A>'LE�CBA>E(� [*!FAR#Q��EHGH_O'�H84º'5!$#\#LP<%»3bõ GH%��F%(G}!$9L%�;FM 'L%*9z�F%(Q»E�A»68;B'L#5[*!F'&%('�!�/�!$M G�%�NF�ßEHAÌ.�7>7c%(A>Q>E�0Î3
P>E�CBP GHE�CBP�#L'@#LP>EH'
%e�N+�9L%(Q>EH[¸#LEH;BAÑ!F[*[*^<9e!F[¸UZE¾!FGHGH'@Mc%(G�;>c #LP<%�3$W,õ GH%��F%(G4EHAß'&;B68%\UF%(!$9g'(�]/£P<%57>9L;F7c;F9L#LE�;BA
;FE [¸;F9L9g%([¸#¿7>9L%(Q>EH[¸#LEH;BA>'TE�;F9l#LP<%"#ºcÐ; CF9L;B^<7 '�EH'l!$7>7>9L;=0TE�6Ä!$#&%(G�U�[¸;BA>'&#L!FA�#Q!�/�!$M G�%\SR�b%}%��F%(A�#LP<;B^<CBP:#LP<%
Q>EH'L#&9gE�M ^<#LEH;BA8;FE©#LP<% [¸;B6874!FA>E�%('"EHA�#&;2#LP<% 68%*#�!FA>QÁA<;F#�68%*#"CF9L;B^>7 'ª�Z!$9gEH%('º;>�F%*9£#LEH68%F)T%('&7c%([*EH!FG�G�UÄEHA
N$WFW<S�c�E�#LPÑ;BA>G�UßN��#õ 68%*%*#LEHA<C:#LP<%(E�9$�9+"?�E�;F9L%([*!F'&#L'(�9/£P>EH'ÐEHA>Q EH[*!$#&%('�#LP !$#Ð#LP>%��lEH'gP<%*9ÐQ EH'L[¸9gEH6DEHA>!FA�#
68%*#LP<;TQÎEH'"9g;FM ^>'&#£!$CB!FEHA '&#£^>A<%R8O^>!FGcCF9L;B^<7»'LE�'*%('*�]� %2'LP>!FGHGà'&%*%2GH!$#&%*9£#LP>!$#£#LP EH'�EH'£A<;F#�#LP>%0[*!F'&%6E�;F9
G�;FCBEH'L#LEH[\9L%*CF9L%('L'gE�;BAà�

NF&



¾¿¹Zd�d�¼ Æ ¼Rdt¾¿¹Zd c hFd�·�¼ âFã�ã/� â$ãOã�� â$ãOãOæ âFãOã�è âFã�ãx� âFã�ã/} â$ãOãOã äRéOé�é ä�é�é âÌ@�B����qep@t(�Û¶}tu�\sR�(yRm�q¤n ÕRª WZÔ ÕRª WZÔ ÒuªVÔ(ì ÕBªsRZR ÕBª ÓuÕ ÕRª ìZÔ Òuª Õ�Ô ÕBª Wuì ÕBª ÖBÒ�ÛprqezFm{x&vrm�§�q"¹ºxgxg�Bpr��xL¨ Ò�ª�Ò¤Ó Ò�ª Ô�Ô Òuª OZO ÒuªoÒ�W Òuª ÖuÕ Ò�ª Õ�ì ÒuªVÔ(Ó Òuª ÕuÖ Òuª Õ�×
/�!$M G�%ÑSR�OIQ�Ð;B6Ä7 !$9gEH'&;BAÌ;FE¿#LP<%07c%*9zE�;F9g6Ä!FA [¸%�;FE]�lEH'LP<%*95Q>EH'L[¸9gE�6ÄEHA>!FA�#�!FA>!FG�UT'LEH'Oc�E�#LPÎ#LP<%��Z!$9eEH!$#LE�;BA
;FEl#LP<% CF9L;B^<74'�H>'L!F687 GH%�'LE�'*%('*�

�lEH'LP<%*9\[¸;O%a�D[*E�%(A�#L'*)c%('&7c%([*EH!FGHG�U]#LP<;B'L%�E�;F9\#LP<%�+c.5��� EHA Q>EH[*!$#&;F9\68%(!F'L^<9L%F)c!FA>Q°#LP<%�EHA�#&%*9g[¸%*7>#2�Z!$9LU
;=�F%*9:#LEH68%F�L/£P<%ÄG�!$9LCF%Z� ^ [¸#L^>!$#LE�;BA EHA #LP<%D[¸;BA>'&#L!FA�#0#&%*9e6Ä'0'L^>CFCF%('&#L'0#LP !$#�#LP<%Ñ'L%(G�%([¸#&%(Q-EHA Q>EH[*!$#&;F9
68%(!F'L^>9L%('QE¾!FEHG©#&;ßEHA [*GH^>Q<%�!FGHG©#LP<%�E�!F[¸#&;F9g'\!��c%([¸#LEHA<Cß#LP<%:7>9L%(Q>EH[¸#L!$M4EHGHE�#wUD;FE�68%*%*#LE�A<Cò�\+Ð?WE­;F9L%([*!F'L#L'*�
/£P<%D#&9L;B^<CBP>'2EHA #LP<%ß[¸;BA>'&#L!FA�#0#&%*9g6Ä'0;FM '&%*9z�F%(QØEHA SRGFGF3»!FA>Q SRGFGFGÌ!$9L%Ñ9L%(GH!$#&%(Q-#&;Ì#LP<%ß[gP>!FA<CF%ßEHA
6Ä!$9L_F%*#2[¸;BA>Q>E�#LE�;BA '*I EHA,�F%('L#&;F9g'0'LP E�E­#&%(Qí#LP>%(E�9 %(687 P>!F'gEH'�E­9g;B6 6Ä!$#L^<9L%D[¸;B6Ä7 !FA>E�%(' #&;»P>E�CBP°CF9L;=c�#LP
#&%([gP A<;BG�;FCFU»'L#&;O[g_O' EHAïSRGFGF3ÁQ>^<9gE�A<CÄ#LP<%:M ^>GHG©6Ä!$9L_F%*#a¢Tc�P>%*9L%(!F'2SRGFGFGÁ[¸;F9g9L%('&7c;BA>Q>'�#&;ß#LP>%2M ^>9g'&#�;FE
#LP<%8#&%([eP>A<;BG�;FCFUíM ^<M M G�%2!FA Qí#LP<%89L%��F%*9g'&%87 9L;O[¸%('g'*�»/£P>EH'\EHA�#&%*9L#&%(687c;F9g!FGlEHA>'L#L!$M EHGHE�#wU];FEº#LP>%���E�'LP<%*9
[¸;O%a�D[*E�%(A�#L'�EH6874GHE�%('º#LP>!$#�7>9L%(Q>E�[¸#LE�;BAÁ^>'LEHA<C:#LP<%�EHA Q>EH[*!$#&;F9£68%(!F'L^>9L%('$c�EHGHG4Mc% Q>E��D[*^>GH#*)O%��F%(AÌE�E©#LP<%*U
cÐ%*9L% #&;8P>!R�F%�%S0<[¸%(GHG�%(A�#�Q>EH'L[¸9eEH6ÄEHA>!$#LEH;BAÄ7c;=cÐ%*9(�@1�;=cÐ%��F%*9()4Q>E�'L[¸9gEH6ÄE�A>!$#&;F9LU�7c;=cÐ%*9£EH'ªE­;B^>A QßG�!F[L_TEHA<C
!FA>QÎQ>%*#&%*9gE�;F9g!$#&%('QE�^<9g#LP<%*9�;=�F%*9�#LEH68%F�

U^��U��(� *\������AOý @xA#A�ú>�¾ù��ïü��
�2�(ú>�
�)�<ú>A#�

1993 1994 1995 1996 1997 1998 1999 2000 2001
0

10

20

30

40

50

60

70

80

90

100
Prediction Accuracies with Fisher using RoCE, CR, PARR, TR and binary lagged−met ratios

Year

N
o.

 o
f c

om
pa

ni
es

Incorrect Prediction for MET    
Incorrect Prediction for NOT MET
Correct Prediction for MET      
Correct Prediction for NOT MET  

1993 1994 1995 1996 1997 1998 1999 2000 2001
−3

−2

−1

0

1

2

3

4
Change of Fisher coefficients with time

Year

R
at

io
 C

oe
ffi

ci
en

ts

RoCE      
CR        
PARR      
TR        
lagged−met
constant  

�lE�CB^<9L%"-�I©�lEH'gP<%*9ÎQ>EH'L[¸9eEH6ÄEHA>!FA�#Ñ!FA !FG�UO'gEH'Lc�E�#LP !FQ>Q<%(Q M EHA>!$9LU GH!$CFCF%(Q�I�68%*#Î#&%*9e6 !�PÛ%�E�#*I UF%(!$9gG�U
7>9L%(Q EH[¸#LE�;BA]!F[*[*^<9g!F[*EH%('a¢ ��EHCBPR#*I]/£E�68%¶�Z!$9eEH!$#LE�;BAÁ;FEl#LP<%��lEH'LP>%*9£[¸;�%a�D[*EH%(AR#L'¢%
�98O^>!$#LE�;BA"!|S=-F%�[*!FA]Mc% %S0T#&%(A>Q<%(Q]#&;DE�A>[*GH^>Q<% !8GH!$CFCF%(Q5I�68%*#�EHA Q>EH[*!$#&;F9£'L^>[eP]#LP>!$#É 9 �ËÊ �£Ì 9 � Ê À Ì 9 ÎjÏ ÿ�Ð 9 ú À ��Ê Û Ì 9 ÿ Î 9 ú À ��Ê Ñ£Ì 9 Ò�Ó5ÎjÎ 9 ú À ��Ê Ô�Ì 9 � Î 9 ú À ��ÊKÞ Ì 9 Úß= Ø 9 ú À ��Õ 9 !|SR:b%

Nb-



1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0

10

20

30

40

50

60

70

80

90

Year

O
ve

ra
ll 

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

Fisher1
Fisher2
Fisher3

�lE�CB^<9L%�:OI6+�9L%(Q>EH[¸#LE�;BAí!F[*[*^<9e!F[*E�%('�^>'LE�A<C1�lEH'gP<%*9�Q>EH'L[¸9eEH6ÄEHA>!FA�#�!FA !FG�UO'gEH'»!���E�'LP<%*9uS$I 3\EH'L[¸9gE�6ÄEHA>!$#LE�;BA
^>'LE�A<C\#LP<%OE�;B^<9�EHA>Q EH[*!$#&;F9@68%(!F'L^<9g%('a¢Y�lEH'gP<%*9eNOI�� E�#LPÄ!FQ Q<%(Q8M EHA !$9LU2GH!$CFCF%(Q5I�68%*#ºEHA Q>EH[*!$#&;F9[¢,�lEH'gP<%*9¢�OI
� E�#LPÎ[¸;BA�#LEHA�^>;B^>'£GH!$CFCF%(Q�I�6Ä%*#�EHA>Q EH[*!$#&;F9
%

/£P<%ÁGH!$CFCF%(QÜ68%*#8#&%*9e6 E�A>Q>EH[*!$#&%('�c�P<%*#LP>%*9�!°7 !$9g#LEH[*^>GH!$9�[¸;B687 !FA�UïP>!F'86Ä%*#:#LP>%Á[¸;BA '&%(A>'L^>'`�\+Ð?
7>9L;�Ù&%([¸#LE�;BAdE�9L;B6 #LP>%�7>9L%��TE�;B^>'ÐUF%(!$9(�ª/£P>EH'"#&%*9g6 [*!FAÎMc% Q<%�� A<%(QÎ!F'(I

S$��!»M EHA !$9LU��$!$9gEH!$M4G�%F�Ì. �$!FGH^<%D;FE�SßEHA>Q EH[*!$#&%('�#LP>!$#:#LP<%Á[¸;B687 !FA�U P>!F':68%*#2;F9�%S0<[¸%*%(Q<%(QØ#LP<%
E�;F9L%([*!F'&#5EHAÁ#LP<%�7 9L%��OEH;B^>'ÐUF%(!$95!FA>Q]!��Z!FGH^>% ;FElW8'gP<;=c�'£;F#LP<%*9zc�EH'L%

NO��!Ì[¸;BAR#LEHAO^<;B^>'6�Z!$9gE�!$M G�%8;FEª�Z!FGH^>%8CBE��F%(A MOU»#LP>%DQ>E��c%*9L%(A>[¸%�Mc%*#ºcÐ%*%(A-#LP>%�+@9L;wI*E�;F9g6Ä!Î!FA Q #LP<%
[¸;BA '&%(A>'L^>'
�9+"?Á;FE¿#LP<%27>9L%��TE�;B^>'£UF%(!$9u��. 7c;B'LE�#LE��F%¶�$!FGH^<%:EHA>Q>EH[*!$#&%('�68%*%*#LEHA<Cß!�E�;F9L%([*!F'&# !FA>Q
!DA<%*CB!$#LE��F%��$!FGH^<% EHA Q>EH[*!$#&%('£A<;F#£6Ä%*%*#LEHA<C<�

.5Q>Q>EHA<CÑ!ÑM4EHA>!$9LU]GH!$CFCF%(Q 68%*#\#&%*9g6 EHA�#&;ß#LP<%:!FA !FG�UO'gEH'�E�687>9L;>�F%('�7 9L%(Q>EH[¸#LE��F%:!F[*[*^<9g!F[¸U»M�U»N$W�Il�$W,õ
!F'�'LP<;>c�A]EHAß'&%*%¶�>CB^<9g%�::!FA>Q]'&;B6Ä%5;FE}#LP<%\#LEH68%��$!$9gEH!$#LE�;BAß;FE©#LP>%��lEH'gP<%*9�[¸;BA>'&#L!FA�#£EH'"!$M '&;F9LMc%(QßM�U
#LP<%£#&%*9e6]��/£P>EH'¿[*!FADM,%£'L%*%(A�E�9L;B6 #LP<%�7>9L;R0<EH6ÄEH#�U0;FEc#LP<%Q�Z!$9gE�!$#LE�;BA8;FEc#LP<%�[¸;O%a�D[*E�%(A�#�#&;�#LP !$#�;FEc#LP<%
[¸;BA>'&#L!FA�#£#&%*9g6 E�AÑ#LP>% 7>9L%��TE�;B^>'"!FA>!FG�UT'LEH'¶!��lE�CB^<9L%�-F%e��1�%(A>[¸%F)>#LP>%\!FQ Q<%(Q]EHA>Q>E�[*!$#&;F9"[¸;F9g9L%(GH!$#&%('[cÐ%(GHG
c�E�#LP�6Ä!$9g_F%*#@[¸;BA>Q>E�#LE�;BA '*)wc�P>EH[eP�%S0O7 G�!FEHA>'}#LP<%�EH687>9L;>�F%(68%(A�#L'@EHA:7>9L%(Q>E�[¸#LE��F%Ð!F[*[*^>9g!F[¸UF��.½G�!$9LCF%"CB!FEHA
EH'5;FM '&%*9��F%(Q»M4^<#�;BA G�UWE�;F95#LP>%�� 9g'&#5#ºcÐ;]UF%(!$9g'*���>^>9L#LP<%*9 EHA#�F%('&#LE�CB!$#LE�;BA EH'59L%R8O^>E�9g%(QÎ#&;Î^>A>Q>%*9g'&#L!FA>Q
#LP<%6E¾!F[¸#&;F9g'Qc�P>EH[eP][¸;B^>GHQ]P>!=�F%2[*!F^>'&%(QÎ#LP>EH'�%S�c%([¸#*�
�|A>[¸;F9L7c;F9g!$#LEHA<C£!�[¸;BAR#LEHAO^<;B^>'}GH!$CFCF%(Q06Ä%*#��$!$9gEH!$M G�%¿EH'©%S0O7c%([¸#&%(Q0#&;�EH687 9L;=�F%@Q>E�'L[¸9gEH6ÄE�A>!$#LE�;BA\!F[*[*^<9g!F[¸U
!F'�!D[¸;BAR#LEHAO^<;B^>'Q�Z!$9eEH!$M G�%\%S0T7>9L%('L'&%('�#LP<%0Q<%*CF9g%*%�;FEl;=�F%*9�I";F9�^>A>Q>%*9g'LP<;O;F#*��1�;=cÐ%��F%*9()4%S0T7c%*9gEH68%(A�#L!FG
9L%('L^ G�#L'2!��lE�CB^>9L%2:b%º'LP<;>c EHA5E�%*9gE�;F9@7>9g%(Q>EH[¸#LE�;BAÑ!F[*[*^<9g!F[¸UD#&;8^>'gEHA<C0!2M EHA>!$9gU:#&%*9e6 E�;F9�68;B'&#ÐUF%(!$9g'*�]�|A
7 !$9L#LE�[*^>GH!$9()Z#LP<%Ð7>9L%(Q>EH[¸#LEH;BA�9g!$#&%"EHAßSRGFGF3QE¾!FGHGH'©Mc%(G�;=cØ#LP>!$#Nc�E�#LP<;B^>#}^>'LE�A<C�!FA�U0GH!$CFCF%(Q�I�68%*#¿EHA Q>EH[*!$#&;F9(�

NF:



/£P>E�'¿EH'@[¸;B^>A�#&%*9�I�EHA�#L^>E�#LE��F%�'LEHA>[¸%Q�lEH'gP<%*9�Q>EH'g[¸9gEH6ÄEHA !$#LE�;BA0#&%(A Q>'@#&;�cº;F9L_�Mc%*#&#&%*99E�;F9º[¸;BA�#LEHAO^<;B^>'ºQ>!$#L!T�
�|A½!FQ>Q>EH#LE�;BAà)"#LP<%��lEH'gP<%*9Ñ[¸;O%a�D[*E�%(A�#L'ß%S0TP>EHM E�#ÄEHA>[¸9g%(!F'LEHA<CBG�UÈGH!$9LCF%��Z!$9eEH!$#LE�;BAà�°/£P>%ÌQ<%*#&%*9gE�;F9e!$#LE�;BA
EHAØ7>9L%(Q EH[¸#LE��F%ß7,%*9�E­;F9g6D!FA>[¸%]6ÄE�CBP�#:Mc%Á[*!F^>'&%(QÜMOUïA>;BEH'&%ÁQ>EH'&9g^>7>#LEHA<CÎ#LP>%ÎQ>EH'L[¸9gE�6ÄEHA>!$#LE�;BA 7>9L;T[¸%('L'*�
15E�CBP>G�U8'&_F%�cÐ%(QÁA�^>6Ä%*9gEH[*!FG G�!$CFCF%(Q�I�68%*#�EHA>Q>E�[*!$#&;F9g'�6ÄEHCBPR#"!FGH'&;:!��,%([¸#�Q>EH'g[¸9gEH6ÄEHA !$#LE�;BA�7c%*9zE­;F9e6Ä!FA>[¸%F�

U^��U���; <,ú>A#v 1 �?�RA VW�?�(ÿBûw�
�"�¾ù�� ù,ú n ù���� 	T�>�·�

+@9g%(Q>EH[¸#LEHA<CÄA>%S0O#�UF%(!$9RH/'\'L^>[*[¸%('L'5EHAÎ68%*%*#LE�A<CÑ!FA��9+Ð?dE­;F9g%([*!F'&#56D!(U]9L%R8O^>E�9L%�Q !$#L!D%(!$9gG�E�%*9£#LP>!FA»#LP<%
[*^<9L9g%(AR#ÐUF%(!$9�E�EÛEHA5E�;F9g6Ä!$#LE�;BAÑEH'ÐA<;F#ÐE�A>E�#LEH!FGHGHU29L%�� %([¸#&%(QßE�AD#LP<%\EHA>Q EH[*!$#&;F9º68%(!F'g^<9L%('*�º?T^ [gPßQ<UOA !F6ÄEH[*'
[*!FAÜMc%ÎQ<%*#&%([¸#&%(Q ^>'LEHA<C '&#&%*7Yc�EH'L%ÎQ>EH'L[¸9gE�6ÄEHA>!FA�#2!FA>!FGHUO'LE�'*)]c�P>E�[gPÈ;F7>#LEH6D!FGHG�Uï'L%(G�%([¸#L'ÄEHA>Q>%*7,%(A Q<%(AR#
�$!$9gEH!$M G�%('ß!FA>Q�#LP<%(E�9ÁGH!$CB'*� /�!$M G�%ÈSS� 'LP<;>c�'ß#LP>!$#Á#LP<%í;BA<%SI�UF%(!$9ÌGH!$CFCF%(Q 6Ä%*#ßEHA Q>EH[*!$#&;F9Á7 GH!uUO'Á!
Q<;B6ÄE�A>!FAR#09L;BG�%ÑE�A #LP<%ßQ>EH'L[¸9gE�6ÄEHA>!$#LE�;BAí7 9L;O[¸%('g'2EHAï!FGH68;B'&#:!FGHG@UF%(!$9e'�c�P<%*9L%(!F'2;F#LP<%*9:6Ä%(!F'L^<9L%(':Q<;
A<;F#»E�%(!$#L^<9L%][¸;BA>'LE�'&#&%(AR#LGHUF)º'L^<7 7,;F9g#LEHA<CÌ#LP>%ÁGH;=c 7>9g%(Q>EH[¸#LE��F%ß7c;=cÐ%*9Ä68%(AR#LEH;BA<%(QÜEHAÈ'L^<M 'L%([¸#LE�;BAÜ�<���O�
_2�F%*9g!FG�GJ)BEHA>Q>E�[*!$#&;F9g'l!$9L%�68;B'&#@'LE�CBA E�� [*!FA�#�c�P>%(A:G�!$CFCF%(Q8M�U2;BA<%�UF%(!$9
!¾EHA�A<%(!$9eG�U2!FGHG?%Û[*!F'&%(' Ù&^>'L#LE�E­UTEHA<C
#LP<%DG�!$CÎ[gP<;B'&%(AïEHA>E�#LE�!FGHG�UF�`/£P<%Ä'&%(G�%([¸#LEH;BA ;FE[-=I�UF%(!$9�GH!$CFCF%(QÜ�"� !FA>Q"&>I�UF%(!$927 !F'L#0+Î%*#�E­;F92N$WFW<SÑEH'
GHE�_F%(GHUÄQ>^<%�#&;8'&74^<9gE�;B^>'�[¸;F9L9L%(GH!$#LE�;BA 'Ð'gEHA>[¸%�!�[*!F'LPß9L%(!FG�E�'(!$#LE�;BAòE­9L;B6Ï'LE�0#I�UF%(!$9g'"!$CF;8EH'Ð^>A>GHEH_F%(G�U�#&;:Mc%
'LE�CBA E�� [*!FA�#*� � ¹$hFf e�¹%¸�¹Ziudb¹%ÁªÄ4fa¹%ÁÃ·�i(d�¼Rf*b

Ò¤ÓuÓuÖ Ê8qLv¸���|Ò¤�Ò¤ÓuÓAO Ê8qLv¸���|Ò¤�L¥�Ê8qgv¤����Ôu�L¥�¶�µ£�H�JÔ��&¥ µ¿tF¶�������Ôu�Ò¤ÓuÓ�× Ì@t\§*�(prmo�u�B~oqen�qgyZvwqepwq¤zÒ¤ÓuÓuì Ê8qLv¸���|Ò¤�L¥��<¹�µ�µ£���|Ò¤�Ò¤ÓuÓYR Ê8qLv¸���|Ò¤�L¥/à�®náKâÀãfäD��å*¥Rµ¿tF¶������|Ò¤�Ò¤ÓuÓZW Ê8qLv¸���|Ò¤�L¥�Ê8qgv¤����Ôu�Ò¤ÓuÓuÓ j¿µ£����Ôu�L¥0Ê8qgv¤����Ôu�L¥ �<¹�µ�µ£���|Ò¤�ÔuÕuÕuÕ æD�L«¡ãfäD��å*¥RÊ8qgv¤����Ôu�ÔuÕuÕBÒ Ê8qLv¸����Ôu�L¥yæD�L«¡ãfä��¡å*¥ áyàHãfäç�¯å*¥ ¶�µ£�H�§O$�
/�!$M G�%ÑSS�<I�?O#&%*7Yc�EH'L%��lEH'LP<%*95Q>EH'L[¸9eEH6ÄEHA>!FA�#�!FA>!FG�UT'LEH'[c�E�#LP"!¾'&%(GH%([¸#&%(Q�%�7 9L%(Q>EH[¸#&;F9g'�!$9L9g!FA<CF%(Q°EHA];F9eQ<%*9
;FE¿'LE�CBA>E(� [*!FA>[¸%\;FE�� EHG�_T'�HKJÝ[¸9gE�#&%*9gEH;BAà���w#L!FG�EH[*E�'*%(QÁ7>9L%(Q EH[¸#&;F9g'�!$9L%�Mc%(GHEH%��F%(QÁ#&;ÄMc%�'&7 ^<9gEH;B^>'*�

F]è�è éOë¾´�îG">íbîG ¹ê üy´�øbü&"%"wî*ë�ñ
/£P<%8EHA [*GH^>'LE�;BAÌ;FEº!)Â�£·�� F�¢§°GH!$CFCF%(Q 68%*# EHA>Q EH[*!$#&;F9��OE�;BG�!$#&%('\#LP<%Ä!F'L'L^>6Ä7>#LE�;BA°;FEº[¸;BA�#LEHAO^<;B^>'LG�U»Q>EH'JI
#&9gE�M4^<#&%(Q7�$!$9gEH!$M4G�%('ÑE�Ah�lEH'LP>%*9ßQ>E�'L[¸9gEH6ÄE�A>!FAR#Ñ!FA>!FG�UT'LEH'*��PÛ;FCBEH'L#LEH[Ì9g%*CF9L%('L'LE�;BA�7c%*9g6ÄEH#L'Ñ[*!$#&%*CF;F9gE�[*!FG
EHA>Q>%*7,%(A Q<%(AR#Q�Z!$9gE�!$M G�%('*),#LP�^ '5!=�F;BEHQ>EHA>CÑ#LP<%�7>9g;FM G�%(6]�\.�'2c�EH#LP��lEH'LP>%*9\Q EH'L[¸9gEH6DEHA>!FA�#£!FA>!FG�UT'LEH'*)cG�;wI

NFG



CBEH'&#LE�[Ì9L%*CF9g%('L'LE�;BA EH'Ñ7c%*9zE­;F9e68%(Q½;BA�#LP<% E�;B^<9]EHA>Q>E�[*!$#&;F9ß68%(!F'g^<9L%('ÁEHA>E�#LE�!FGHG�UF)$c�E�#LP�!ÈGH!$CFCF%(Q 68%*#
EHA>Q EH[*!$#&;F9£!FQ>Q<%(QÎ!$#�!ÄGH!$#&%*9�'&#L!$CF%F�
� %2!FE�6Ï#&;�� A>QLcÐ%(E�CBP�#L'�Êï'g^>[gP]#LP !$#*I

GHAìë < 9S�� < 9Aí �îÊK�£Ì 9 ��Ê À Ì 9�ÎjÏ ÿjÐ 9 ú À ��Ê Û Ì 9 ÿ Î59 ú À ��Ê�Ñ£Ì 9¯Ò�Ó6ÎjÎ59 ú À �¹ÊyÔ�Ì 9 � Î69 ú À ��Õ 9 !|SRGb%
c�P<%*9g%87-EH'\#LP<%Ä7 9L;FM !$M EHG�E�#�UÎ;FE�68%*%*#LE�A<CW�9+"?,�T/£P<%Ä[*^<#JI�;w� 7c;BEHA�# EH'�'&%*#2!$#0WT��3O)�'L;Ì'L!F687 GH%('�c�E�#LP< Ø W � 3Ä!$9L%�7>9L%(Q EH[¸#&%(QÁ#&;Ñ68%*%*#�#LP<%(E�9O�9+"?1E�;F9L%([*!F'&#�!FA>QÌ'L!F687 G�%('Oc�E�#LP < Ü W � 3ÄQ<;ÄA<;F#*�
/£P<%º9L%('L^>GH#L'}!$9L%"P>E�CBP G�U\M EH!F'&%(Qpµ E�A268;B'L#�[*!F'&%('()B#LP<%*9L%"EH'�!�P>EHCBP07c%*9g[¸%(A�#L!$CF%";FE��S£��?¬��S��#&9g^<%Ð7,;B'gE�#LE��F%('
�w�WE¾!FGH'&%ßA<%*CB!$#LE��F%('Yµ !FG�#LP<;B^<CBPï7>9L%(Q EH[¸#LE��F%Ñ!F[*[*^>9g!F[¸U-EH':P>E�CBP<%*92#LP>!FAØ#LP>!$#:;FM>#L!FEHA<%(Q"c�E�#LP"��E�'LP<%*9
Q>EH'g[¸9gEH6ÄEHA !FAR#�!FA !FG�UO'gEH'*���<;F90%S0T!F6874G�%8EHA N$WFWFWT)}!FGHG�#LP<%ÄEHA Q>EH[*!$#&;F9 68%(!F'L^<9g%('\M,%([¸;B6Ä%�E�A>'LE�CBA>E(� [*!FAR#
!FA>Qí!FGHGl[¸;B687 !FA E�%('\!$9L%�7>9L%(Q>EH[¸#&%(Q°#&;ÎA<;F# 68%*%*#\#LP<%`E�;F9L%([*!F'&#*�`/£P>EH'5EH'\[*!F^>'&%(QíEHA°7 !$9g#5MOU -w&bõ ;FE
#LP<%0[¸;B6Ä7 !FA>E�%('£6DEH'L'LEHA>C2#L!$9LCF%*#L'5!F'�!D[¸;BA>'&%R8O^<%(A>[¸%�;FEl#LP<% %([¸;BA<;B6DEH[0Q<;>c�A�#L^<9gAu!�/�!$M G�%DSR3b%e��?TEHA>[¸%
G�;FCBEH'L#LEH[ß9L%*CF9L%('L'LEH;BAÜEH'`�F%*9LUÈ'&%(A>'LE�#LE(�F%ß#&;)�OE�;BG�!$#LE�;BAØ;FE�#LP<%]%R8O^>!FG"7>9eE�;F9Ä!F'L'L^>6Ä7>#LE�;BAà)@!í7>9g;R0TU"E�;F9
6Ä!F[¸9L;O%([¸;BA<;B6ÄE�[8[¸;BA>Q>E�#LE�;BA '�'LP>;B^>GHQ»M,%�EHA>[*G�^>Q<%(Qà�\.�GH#&%*9gA>!$#LE��F%(G�UF)c#LP<%�7>9eE�;F9�7 9L;FM !$M EHG�E�#�UÎ[¸;B^>G�Q»Mc%
!FG�#&%*9L%(QÎM�U]!F'L'LEHCBA>EHA<C�!ÄP>E�CBP>%*9£[*^<#£;w��c�P<%(A]6Ä!$9g_F%*#�[¸;BA>Q>E�#LEH;BA>'�!$9L%�CF;O;OQÌ!FA>Qd�TEH[¸%¶�F%*9g'L!T�

U^� X#�¾÷ *ºü����?�*ú>��ÿ k AY� û�A#�=�=��ü4ù 1 �­ú>C·*\�q����AOý�@xA�úÄø(ù©ýN��ÿb�<úuü4û

� P<%(A]#LP<%0G�!$CFCF%(QÌ68%*#£EHA Q>EH[*!$#&;F9£EH'£E�A>[*GH^>Q<%(QÛ)�#LP<%�!FA !FG�UO'gEH'"Mc%([¸;B68%('*I

GHA ë < 9S�� < 9Aí � ÊK�£Ì 9 �)Ê À Ì 9�ÎjÏ ÿjÐ 9 ú À �)Ê Û Ì 9 ÿ Î69 ú À �ÊKÑ£Ì 9¯Ò�Ó5ÎjÎ69 ú À �ïÊyÔ�Ì 9 � Î59 ú À �)Ê Þ Ì 9 ÚÛ= Ø 9 ú À �ïÕ 9 ú À !JN$W,%

/£P<% EHA [*GH^>'LE�;BAÑ;FE©#LP>%�GH!$CFCF%(QÎ68%*#£EHA Q>EH[*!$#&;F9�7>9L;TQ>^>[¸%('"!�Mc%*#&#&%*9O�># Ñ !F'£[¸;BA5� 9g68%(QÁMOUD#LP<%�EHA [¸9L%(!F'&%
EHA Î Û A<;F#&%(QíEHA�/}!$M GH%�NF&ÑEHA°.�7>7c%(A>Q E�0Á3:�\.�'\EHA��lEH'LP<%*9\Q>EH'L[¸9eEH6ÄEHA>!FA�#�!FA>!FG�UT'LEH'*)4#LP<%�GH!$CFCF%(Qí68%*#
�$!$9gEH!$M G�%]EH'8!F'g'LE�CBA<%(Q ! G�!$9LCF%WcÐ%(E�CBPR#ÄE�AÈ#LP<%Î%R8O^>!$#LE�;BA�E�;F9D!FGHG"UF%(!$9g'D%S0T[¸%*7 #ÌSRGFGF3�c�P>%*9L%W+c.����
%(68%*9LCF%('�!F'"#LP<% 68;B'&#�EH687c;F9L#L!FA�#º7 9L%(Q>EH[¸#&;F9(���<;BG�G�;=c�E�A<C2#LP>%�EHA>[*GH^>'gE�;BA8;FE©#LP>%\G�!$CFCF%(QÎ68%*#$�Z!$9eEH!$M G�%F)
#LP<%@7 9L%(Q>EH[¸#LE�;BA\!F[*[*^<9e!F[*E�%('}!$9g%�68;F9L%¿M !FG�!FA>[¸%(QZ!�/�!$M G�%�SR3b%e�l35%('&7 E�#&%@#LP>%�EH687>9g;=�F%(68%(A�#*)�#LP EH'à68%*#LP<;TQð�ñ�(>ÓÃ-JÇb3 d ËzÍ*Î�Æ¯Ç¢É9Ê Ë¢ÆqÐ=Ç
É�Ó�Õ�Æ¯Î�É�Ï�Ë
Ð � Õ>Æ�Ö*Ó�Ð�ò õ y¢Ê^(>Î5-!(�ÖºË¢È
ÓJÆ�Î�É�Ö*Ç�ËR-�-JÇ
Õ>É�Ö�Ö�(�Ó�É=Õ.3z_FÓ Í,ÇR]wÓ61 d Å�Ë�ÉwË�Ö*Ç�Í¯×]Ò
ËzÍ*Î�Ëb_�Å�ÓJÆ�ó

�$W



'&#LEHG�G<GH!F[L_T'@#LP<%�9L;FM ^>'L#LA<%('L'¿;FE �lEH'LP<%*9ºQ>EH'L[¸9gE�6ÄEHA>!FA�#�!FA !FG�UO'gEH'@!F'�E�GHGH^>'&#&9e!$#&%(Q�M�U�#LP<%�G�!$9LCF%Q� ^ [¸#L^>!$#LE�;BA
EHA #LP<%í9g!$#LE�;È;FE2[¸;F9g9L%([¸#]7>9L%(Q>E�[¸#LE�;BA7E�;F9Á#LP<% 68%*#Î!FA>Q A<;F#]68%*#ÁCF9L;B^<74'ßE�A�/�!$M G�%ÈSR3O� _��F%*9g!FGHGJ)
#LP<%»7>9L%(Q>EH[¸#LEH;BA !F[*[*^<9g!F[¸U ;FM #L!FEHA<%(Q #LP>9L;B^<CBP½GH;FCBEH'&#LEH[]9g%*CF9L%('L'LE�;BA�EH'Ä'gGHE�CBP�#LG�UÈM,%*#&#&%*9Ñ#LP>!FA���E�'LP<%*9
Q>EH'g[¸9gEH6ÄEHA !FAR#c!FA>!FG�UT'LEH'àEHA06Ä!FARU EHA '&#L!FA>[¸%('*)�M ^<#à#LP<%@#&%(A Q<%(A>[¸U\#&;£7>9L;TQ>^>[¸%$�/;BA>%SI�'LEHQ<%(Q M4EH!F'&%(Q H*9L%('g^>G�#L'
6Ä!$_F%('�E�#£!ÄG�%('L'�Q<%('LE�9g!$M4G�%56Ä%*#LP<;OQÛ�¾¿¹Zd�d�¼ Æ ¼Rdt¾¿¹Zd c hFd�·�¼ âFã�ã/� â$ãOã�� â$ãOãOæ âFãOã�è âFã�ãx� âFã�ã/} â$ãOãOã äRéOé�é ä�é�é âÌ@�B����qep@t(�Û¶}tu�\sR�(yRm�q¤n ÕRª WZÔ ÕRª WZÔ ÒuªVÔ(ì ÕBªsRZR ÕBª ÓuÕ ÕRª ìZÔ Òuª Õ�Ô ÕBª Wuì ÕBª ÖBÒ¹�xgxg�Bp|�uxL¨Ñ�DO\§*�(p&� ÕRª ì�ì ÕRª OZÕ ÔFª O�ì ÕBª ìuì ÕBª WYR ÕRª Õ�Ó Òuª Ö�Ô ÕBª ÖAO ÕBª ÕuÕ¹�xgxg�Bp|�uxL¨Ñ�­×�§*�(p&� ÕRª Ó�R ÕRª ÓXW ÔFª ÖuÕ ÕBª WZW ÕBª W�× ÕRª ×�× ÕBª Óuì ÕBª ì�Ô ÕBª ÕuÕ
/�!$M G�%ïSR3OI��Ð;B687 !$9eEH'&;BA ;FE0#LP<%»7c%*9zE�;F9g6Ä!FA [¸%Ì;FE0G�;FCBE�'&#LEH[Î9g%*CF9L%('L'LE�;BAhc�E�#LP #LP<% �Z!$9eEH!$#LE�;BA ;FE�#LP<%
CF9L;B^<74'�H<'L!F687 G�%�'gE�'*%('�^>'LEHA>C:#LP>%¶E­;B^<9£E�A>Q>EH[*!$#&;F9�68%(!F'L^>9L%('�!?���$!$9
%Ð!FA>QLc�EH#LP]!FAÎ!FQ>Q>E�#LEH;BA>!FG4G�!$CFCF%(Q
[¸;BA>'&%(A 'L^>'O�\+Ð?ß68%*%*#LEHA>CÄ#&%*9g6 !¯3`�$!$9
%e�

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0

10

20

30

40

50

60

70

80

90

Year

O
ve

ra
ll 

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

Logistic1
Logistic2
Logistic3

�lE�CB^<9L%�GOI6_2�F%*9g!FGHGl!F[*[*^<9e!F[*E�%('¶c�P<%(Aí^>'gEHA<CÁG�;FCBEH'&#LEH[29L%*CF9L%('g'LE�;BA�!�PÛ;FCBEH'L#LEH[FS$I 35E�'L[¸9gEH6ÄE�A>!$#LE�;BAÌ^ 'LEHA<C
#LP<%�E�;B^<90E�A>Q>EH[*!$#&;F906Ä%(!F'L^<9L%('a¢NPÛ;FCBE�'&#LEH[(NOI�� E�#LPï!FQ>Q<%(Q M E�A>!$9LU»G�!$CFCF%(Q�I�68%*#2E�A>Q>EH[*!$#&;F9[¢�PÛ;FCBEH'L#LEH[R�OI
� E�#LP]#LP<%�[¸;BA�#LEHAO^<;B^>'£GH!$CFCF%(Q5I�68%*#�EHA Q>EH[*!$#&;F9
%

/£P<%�Q<%([*GHEHA<%�EHA87>9L%(Q EH[¸#LE��F%�!F[*[*^<9e!F[¸UÄ;=�F%*9"#LP<%£UF%(!$9e'ÐE�'�P>E�CBP GHE�CBP�#&%(Q8EHAZ�lE�CB^<9g%
GO�@.�[*[*^>9g!F[*E�%('Ð!$M,;>�F%
:$W,õ !$9L%�;FM4'&%*9z�F%(Q8EHA:#LP<%$�>9g'L#�#lcº; UF%(!$9e'¿Mc%([*!F^>'&%�;FE4P E�CBP>G�U�'&%*74!$9g!$M G�%�Q>!$#L! !F'¿EHG�GH^>'&#&9g!$#&%(Q:EHA`/�!$M G�%
SR&O��/£P>%0;=�F%*9eGH!$7 EHA»#LP<%8Q>!$#L!1E­;F9\#LP<%8GH!$#&%*9\UF%(!$9g'\9L%('g^>G�#L'5EHAÌ7c;O;F9L%*9 Q>EH'L[¸9eEH6ÄEHA>!$#LEH;BAà)>M ^<#5^>'L^>!FG�G�U
'&#LEHG�G4;>�F%*9�&$W,õÁ�

F]è�ô ³Zø#îºñ� 5îG­9ð úHG1ë�ùÓ­[ë�ñ]ü�ñ�í4Ô�ñ]ð ú)Õs"wîG"
+@9eEHA>[*E�7 !FG4[¸;B687c;BA<%(A�#"!FA !FG�UO'gEH'2!�+$�".¶%�E�'º;FE�#&%(A]^>'&%(Qß#&;�9L%(Q>^ [¸%\Q !$#L!:Q EH68%(A>'LEH;BA>!FGHE�#wU:#LP>%*9L%*M�UßEH6`I
7>9L;>�OE�A<CÌ[¸;B687 ^>#L!$#LE�;BA>!FGÐ!FA>Q-'&#&;F9e!$CF%ß%a�Ñ[*E�%(A>[¸UF�Ì1�;=cÐ%��F%*9()@#LP>E�'0EH'2A<;F#2!»6Ä!>Ù|;F98[¸;BA>[¸%*9eAïEHA ;B^<9

�TS



k>fa¹�õ Ç ¹%½,iAd ÅY·­bgdef�·�a Ç db·�¼�½�ö
¼�f â$ãOã/�
Òeì ÷xø÷�÷ ø
Ò¤Ô

÷�÷ ø÷Y÷�÷ ø÷Y÷�÷ ø÷Y÷�÷ ø�ø
ÕZW ÷Y÷�÷ ø�ø÷Y÷�÷ ø�ø÷Y÷�÷ ø�ø÷Í÷Y÷�÷xø ø3ø�ø�ø
ÕAO ÷�÷�÷�÷Y÷�÷ ø�øYø�ø�ø ø÷�÷�÷�÷Y÷�÷�÷ ø ø�ø�øYø�ø�ø�ø�ø÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷�÷�÷ùø�÷�÷ ø øYø ÷/ø�ø�ø�ø�÷/ø�÷xø�÷�÷Y÷xø�÷÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷�÷�÷ùø�÷�÷ ø øYø ÷/ø�ø�ø�ø�÷/ø�÷xø�÷�÷Y÷xø�÷

�©pwt��
÷ ú¯û�ü ú²ü ú²ý�ü ø

ê prtu�Rs
÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷Y÷Y÷Y÷�÷X÷�÷�÷Y÷Y÷Y÷�÷�÷X÷xøYøYø�øYø�øXø�øYøYø�øYø�øXø�ø�øXø�øYø�øXø�ø�øXø�øYø�øYøYø�ø

k>fa¹�õ Ç ¹%½,iAd ÅY·­bgdef�·�a Ç db·�¼�½�ö
¼�f äRéOé â
Òeì

Ò¤Ô ø
ÕZW ÷÷ øÍø÷xø�ø ø�ø�ø øø�ø�÷/ø�÷ ø�ø ø�ø�ø�ø ø
ÕAO ø�ø�ø�÷Y÷�÷ ø�øYø�ø�ø�ø�ø£÷�÷xøìøYø ø÷ ÷�÷�÷�÷Y÷�÷ ø�÷/ø�ø�÷�÷�÷Y÷�÷xøìøYø�ø�ø ÷÷ ø�ø�÷�÷�÷�÷Y÷�÷xø�÷¹÷�÷/ø�÷�÷�÷�÷Y÷�÷xø�÷�÷/ø�ø�ø ø£÷÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷Y÷Y÷Y÷�÷�÷X÷�÷Y÷Y÷�÷Y÷�÷�ø�÷/øYø�øYø�÷�÷ ø

�©pwt��
÷ ú¯û�ü ú²ü ú²ý�ü ø

ê prtu�Rs
÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷�÷�÷Y÷�÷�÷Y÷Y÷Y÷�÷X÷�÷�÷Y÷Y÷Y÷�÷�÷X÷xøYøYø�øYø�øXø�øYøYø�øYø�øXø�ø�øXø�øYø�øXø�ø�øXø�øYø�øYøYø�ø

/�!$M G�%ÄSR&OI$_\M '&%*9z�F%(Q»�\9L;B^<7 '�!FA>Q�+@9L%(Q>E�[¸#&%(QW+@9L;FM4!$M EHGHE�#LEH%('9E�;F90SRGFGF��!�#&;F7 %"!FA>QÌN$WFW<S1!�M,;F#&#&;B61%e�

�FN



!FA>!FG�UT'LEH'lCBE(�F%(AÄ#LP<%�G�EH6ÄE�#&%(Q�AO^>60Mc%*9¿;FEàEHA>Q EH[*!$#&;F9�68%(!F'L^>9L%('a¢,E�;B^<9()R;F99�q�F%�E(E #LP<%�G�!$CFCF%(QD68%*#�E�A>Q>EH[*!�I
#&;F9�EH'�EHA>[*GH^>Q>%(Qà��+ª��. [*!FAÄ!FG�'&; Mc%"!$7 7 GHE�%(Q:#&;0Q<%([¸;F9g9L%(GH!$#&%O�$!$9gEH!$M GH%('*)Fc�P>EH[eP86Ä!(U�Mc%�!FQ5�$!FAR#L!$CF%*;B^>'
!F'�'L;B68%�Q>EH'L[¸9eEH6ÄEHA>!$#LEH;BAÑ68%*#LP>;OQ>'£7,%*9�E­;F9g6ÏMc%*#&#&%*9Oc�E�#LP]^>A>[¸;F9L9g%(GH!$#&%(Qd�$!$9gEH!$M G�%('(�
/£P<%Ì#&9g!FA>'�E�;F9g6Ä!$#LE�;BA 6Ä!$#&9gEH[¸%('ZE­;F9íSRGFGF�-#&;ØN$WFW<S°!$9L%»'LP>;=c�A EHA©/�!$M G�%-S=-��°/£P>%ÌA<%(!$9�I�Q>E�!$CF;BA>!FG
#&9g!FA>'zE­;F9g6D!$#LE�;BA 6Ä!$#&9gE�[¸%('ÄEH687 GHU-G�;=c [¸;F9L9L%(GH!$#LE�;BA½EHAÈ#LP<%Î;F9gEHCBEHA>!FG"Q>!$#L! '&74!F[¸%F�½1�%(A [¸%F)ªcÐ%Î;BA>GHU
!FA�#LEH[*E�7 !$#&%Á!Ì'LG�E�CBPR#2CB!FEHA"E­9L;B6 !$7>7 GHUOEHA>CW+ª�".ÏMc%�E�;F9L%D9g^ A>A>EHA<CÁ#LP<%ÁQ>EH'g[¸9gEH6ÄEHA !FAR# !FA>!FG�UT'LEH'(�W/£P<%
�>9g'L#}#lcº;�[¸;B687c;BA<%(A�#L'¿[*!$7>#L^<9g%"6Ä;F9L%�#LP>!FA»G$W,õ ;FE #LP>%ª�$!$9gEH!FA [¸%"!F'¿E�A>Q>EH[*!$#&%(Q:EHA`/}!$M4G�%5SR:O���r#¿EH'lA<;F#
'L^<9g7>9gEH'LE�A<C2#LP !$#�#L!�0Î9g!$#&%:#L^<9gA '£;B^<#5!F'�#LP<%:68;B'&#�7>9L;B6ÄEHA>%(AR#�[¸;B6Ä7,;BA>%(AR#5'LEHA>[¸%0EH#�P>!F'�#LP<%2G�!$9LCF%('&#
�$!$9gEH!FA>[¸%�!F68;BA>CB'&#�!FGHGà#LP>%�EHA>Q>EH[*!$#&;F9£6Ä%(!F'L^<9L%('�!¾'L^<M '&%([¸#LEH;BAL�<�¢Nb%e�ª/£P EH'"EH'[E�;BGHG�;=cÐ%(Q]MOUß��;#�$�£)����
!FA>QW+c.5��� EHA]!FGHGàUF%(!$9g'�M ^<# SRGFGF�Zc�E�#LPd+c.���� G�%(!FQ '
�"���
�lEH'LP<%*9ÄQ EH'L[¸9gEH6DEHA>!FA�#:!FA>!FGHUO'LE�'8!FA>Q G�;FCBEH'L#LEH[ß9L%*CF9L%('L'LEH;BA P>!R�F%»Mc%*%(AÜ[*!$9L9gE�%(QÜ;B^>#Ä;BAÜ#LP<%];F9L#LP>;FCF;wI
A>!FGHE('*%(QÜ[¸;B687c;BA<%(AR#L'(�Ü/�P>EH'�'LP<;>c�'�#LP>!$#Ä7>9g%(Q>EH[¸#LE�;BAÈ!F[*[*^<9g!F[¸UÜQ<%*#&%*9eE�;F9g!$#&%('»E�;F9Ä#LP<%Î6Ä!>Ù&;F9gE�#wUï;FE
UF%(!$9g':!FG�#LP<;B^<CBP #LP<%*9L%Ñ!$9g%D6Ä!$9LCBEHA !FG@EH687>9g;=�F%(68%(A�#L'0;>�F%*9:A>;BA�I�;F9L#LP<;FCF;BA>!FG�E�'*%(Q-Q>!$#L!»EHA SRGFG��í!FA>Q
SRGFGF:O�\/�P<% 9g!$#LP<%*9�'g^<M '&#L!FA�#LEH!FGàQ<%*#&%*9gEH;F9g!$#LE�;BAÎ6ÄEHCBPR#�Mc% Q>^<% #&;DGH;B'L'";FE�E�A5E­;F9e6Ä!$#LE�;BA][¸;BA�#&%(AR#
c�P<%(A
;F9L#LP<;FCF;BA !FGHE�'(!$#LE�;BAdc"!F'£7c%*9zE�;F9g68%(QÛ)T!F'Q+ª�". EH'�!FAÌ^ A>'L^<7c%*9z�TEH'&%(QD#&9g!FA>'�E�;F9g6Ä!$#LE�;BAÎ#LP>!$#£Q>EH'&9g%*CB!$9gQ>'
#LP<%\68%*#�!FA>QßA<;F#Ð6Ä%*#ÐCF9g;B^<7 '*��a5A5E­;F9g#L^>A>!$#&%(G�UF)�+ª�". '&#L!$M EHGHE('*%('�A<%(E�#LP>%*9º#LP<%��lEH'LP<%*9"A<;F9"9L%*CF9L%('g'LE�;BA
[¸;O%a�D[*E�%(A�#L'�!FA>QdcÐ%0[¸;BA>[*G�^>Q<%\#LP>!$#�E�#£E�'£A<;F#[cÐ;F9L#LPÌ^>'gEHA<C�#LP>EH'�68%*#LP>;OQ]#&;D7>9L%SI�7>9L;T[¸%('L'�#LP>%�Q>!$#L!T�

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0

10

20

30

40

50

60

70

80

90

100

Year

O
ve

ra
ll 

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

Fisher    
PCA−Fisher

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0

10

20

30

40

50

60

70

80

90

100

Year

O
ve

ra
ll 

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

Logistic    
PCA−Logistic

�lE�CB^<9L%�S*WTI��lEH'LP>%*9©Q>EH'L[¸9eEH6ÄEHA>!FA�#à!FA>!FG�UT'LEH'9!¾GH%�E­#¢%©!FA>Q0GH;FCBEH'&#LEH[¿9g%*CF9L%('L'LE�;BA1!�9gE�CBP�#¢%c;BA2#LP<%�#&9e!FA>'�E�;F9g68%(Q
[¸;B687c;BA<%(A�#L'

�F�



� ¹$hFf º ¼ È Ä�¼B½Ã¹�½Td h c c ¼ º6u º c `}` c
cþÿÿ� Ò éK|oãTæ�æ ÕRª ÔuÓuÖ �JÕBª Õ�ÔuÓ �JÕBª Õ�ÔAOÔ �JÕBªVÔ(ÓAO éy|{ãOæ�é �JÕBªoÒeÕ�R ÕBª ÕuÕ�ìÖ ÕBª ÕuÕuì �¾ÕRª�Ò�ÒeÕ å|éK|oãOã�é ÕBª ÕZW�ÖO �JÕBª Õ�Ôu× �¾ÕRª ÕRÒuÒ �JÕBª ÕZWZÔ å|éK|oãOãOèþÿÿ� Ò éK|oãOã�é ÕRª�Ò¸ÔXR ÕBª ÕuìZ× �JÕBª ÕuÕ�RÔ �JÕBªoÒuÒ�W éy|{ã�}Tæ �JÕBªoÒuÒ¤Ó �JÕBª ÕAOZÕ� �JÕBª ÕBÒeÓ �¾ÕRª ÕRÒ�R ÕBªVÔ(Õ�Ó å|éK|oãx��}� �JÕBª ÕYR�W ÕRª�Ò�Ò�R éK|oãOè�} ÕBªVÔ(Õ�ìþÿÿ� Ò éK|oã/}�� ÕRª�Ò£WuÖ ÕBª ÕBÒ¸× �JÕBª ÕuÕ�ÕÔ �JÕBªoÒ�WuÖ éy|{ã�}/� �JÕBª ÕuÖ�Ö ÕBª ÕuÕ�RÖ ÕBª Õ�ÔFÒ �¾ÕRª Õ�ÖuÕ å|éK|oãx�n� ÕBªVÔuÔuÖO �JÕBª ÕuÕuÖ �¾ÕRª Õ�ÕuÕ ÕBªVÔuÔuÖ éK|oãx�Oæþÿÿ� Ò éK|oã/}Oæ ÕRª�Ò�R(Ô ÕBª ÕuÕ�R ÕBª ÕuÕZ×Ô ÕBªoÒ�R(Ô å&éy|{ã�}Tæ ÕBª ÕuÖ�Ö �JÕBª ÕuÕ�ìÖ ÕBª ÕBÒ¤Ô �¾ÕRª Õ�Ö�Ô å|éK|oãOã�ã ÕBª ÕuÖ�ÓO ÕBª ÕuÕ�× ÕRª Õ�Õuì �JÕBª ÕuÖ�Ó å|éK|oãOãOãþÿÿ� Ò éK|oãx�n� ÕRª Ô�Ôu× �JÕBª ÕBÒ¸Ô ÕBª ÕuÕ�RÔ ÕBªVÔuÔ(ì å&éy|{ã/��� ÕBª ÕBÒ£W �JÕBª ÕBÒ�OÖ �JÕBª ÕuÕZW �¾ÕRª ÕZÔ(Õ å|éK|oãOã�ã �JÕBª ÕAOZÓO ÕBª ÕuÕAO ÕRª ÕRÒeì ÕBª ÕAOZÓ å|éK|oãOãOãþÿÿ� Ò â/|oéOé�é ÕRª ÕZÔ(Ö ÕBª ÕuÕZ× ÕBª ÕuÕRÒÔ ÕBª Õ�Ô(Ö å¤â�|{é�éOé ÕBª ÕBÒ�O �JÕBª ÕuÕZ×Ö ÕBª ÕuÕ�× �¾ÕRª ÕRÒoO åeâ/|oéOé�é �JÕBª ÕBÒ¤ÕO ÕBª ÕuÕBÒ ÕRª Õ�Õ�× ÕBª ÕuÕ�Ó åeâ/|oéOéOéþÿÿ� Ò â/|oéOé�é ÕRª ÕRÒeÖ ÕBª ÕuÕ�R �JÕBª ÕuÕRÒÔ �JÕBª ÕBÒ¤Ô â�|{é�éOé �JÕBª Õ�ÔuÖ �JÕBª ÕuÕZ×Ö ÕBª ÕuÕYR �¾ÕRª ÕZÔ(Ö å|éK|oãOãOæ ÕBª ÕuÓ�RO ÕBª ÕuÕBÒ ÕRª Õ�ÕYR ÕBª ÕuÓ�R éK|oãOãTæþÿÿÿ Ò â/|oéOé�é �¾ÕRª ÕZÔXR �JÕBª ÕuÕ�Ö �JÕBª ÕuÕZÔÔ �JÕBª Õ�ÔXR å&éy|{ã�ãOã ÕBª ÕuÕ�Ó ÕBª ÕBÒ¤ÓÖ �JÕBª ÕuÕ�Ô �¾ÕRª Õ�ÕBÒ å|éK|oãTäRè ÕBª ÖYRXRO ÕBª ÕuÕuÖ ÕRª ÕZÔFÒ ÕBª ÖYRXR éK|oãTä�è
�
���

Ò éK|oãOã�ã �¾ÕRª ÕZORÒ ÕBª ÕBÒ¤ì �JÕBª ÕuÕRÒÔ �JÕBª ÕAOZÔ å&éy|{ã�ãOã ÕBª ÕuÖ�Ö �JÕBª ÕBÒ¸ÔÖ ÕBª ÕBÒ¤× �¾ÕRª Õ�ÖAO å|éK|oãOã�ã ÕBª ÕuÕ�ÕO �JÕBª ÕuÕBÒ ÕRª ÕRÒ¤Ô �JÕBª ÕuÕ�Õ åeâ/|oéOéOé
�
��þ Ò â/|oéOé�é �¾ÕRª Õ�ÕuÓ �JÕBª ÕuÕ�Ö �JÕBª ÕuÕZÔÔ �JÕBª ÕuÕuÓ å¤â�|{é�éOé ÕBª ÕBÒ¤Ö �JÕBª ÕuÕRÒÖ �JÕBª ÕuÕuÖ �¾ÕRª ÕRÒeÖ å|éK|oãOã�ã ÕBª ÕAOXOO �JÕBª ÕuÕ�Ô ÕRª Õ�ÕBÒ �JÕBª ÕAOXO å|éK|oãOãOãÌ@t(vrqÐvwkBq£zFqe§$mo�(vwmotuy2�Hpwt�� vwkRq"vwprqgyRz2m�yÁÒ¤ÓuÓuÖR¥$�¿kBqgprqÐvwkBq"vrkBm�p|z�(yRz0�Htu�Bpwvwk8xgtu�\s�t�yBqgyZv|n¿�(prqÐzFt��\m�yR�(vwq¤z2�$¨0�<¹ºµ@µÈ�(yRz8¶�µpwq¤n�sOqexLvwmo§uqg~o¨

/�!$M G�%ÄS=-�Iª+ª�".x/}9g!FA>'�E�;F9g6Ä!$#LE�;BA][¸;O%a�D[*E�%(A�#L'*�

���



`�¹Zf*iQ¹%½Tdeh�b�¹-mBhFfa·�h²½,iQ¹ º ÇÃÈ Ç ¸­hFdb· m�¹|Ä�¹Zf*iQ¹%½Tdeh�b�¹� ¹$hFf â bgd ä ½¯Á � faÁ � d�À â bed ä ½ÃÁ � faÁ � dbÀ
Ò¤ÓuÓ�Ô ìYRFª�Ò¤Õ Ô�ÔFª O�R R$ª ÕuÕ ÖBª O�Ö ì�R$ªoÒeÕ WuÓBªV×XR ÓuìRª ×YR Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓuÖ R*ÖRª ×BÒ ÔuÕBªoÒ�W ÖBª WBÒ ÔFªV×(Õ R(ÖBªV×FÒ ÓuÖBªsR*Õ ÓYRFª ×uÕ Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓAO R(×Bª Ó�ì Ô�ÔFª ÓuÓ ÕBª ì�Ô ÕBª O�Ö Ru×Fª Óuì ÓZWBª Ó�× ÓuÓRª ×YR Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓ�× R�O�ª W�Ó ÔAORªV×AW ÕBª OZÔ ÕBªoÒuÒ R�ORª WuÓ ÓuÓBª OXW ÓuÓRª W�Ó Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓuì R*ìRªtR(Ó Ô�ÔFª ì�× ÕBª OZÔ ÕBªoÒoO R(ìBªsR*Ó ÓuÓBª OZO ÓuÓRª W�ì Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓYR WZWRª OZì Ò�Òuª ÖYR ÕBªoÒeÖ ÕBª Õ�× WXWBª O�ì ÓuÓBª WuÖ ÓuÓRª ÓZ× Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓZW W�×BªtRAW Ò¤ÖBª Ó�Ô ÕBªVÔ�O ÕBª Õuì WZ×FªsR�W ÓuÓBªsR*Õ ÓuÓRª ÓZO Ò¤ÕuÕRª Õ�ÕÒ¤ÓuÓuÓ ÓBÒ�ª ÖRÒ WBª ORÒ ÕBªoÒ�R ÕBªoÒeÕ ÓRÒuª ÖBÒ ÓuÓBªsR*Ö ÓuÓRª Ó�Õ Ò¤ÕuÕRª Õ�ÕÔuÕuÕuÕ WYRFª Õ�Ó Ò¸ÔFªV×uÔ ÕBª Ö�× ÕBª ÕAO W�R$ª ÕuÓ ÓuÓBª ìBÒ ÓuÓRª Ó�ì Ò¤ÕuÕRª Õ�ÕÔuÕuÕBÒ ÓBÒ�ª ÕZ× WBªV×(Ö ÕBª ÖuÓ ÕBª Õ�Ô ÓRÒuª Õ�× ÓuÓBªV×AW ÓuÓRª ÓXW Ò¤ÕuÕRª Õ�Õ
/}!$M4G�%ÄSR:OI9+�%*9g[¸%(A�#L!$CF%:EH6Ä7,;F9g#L!FA>[¸% ;FE}%(!F[ePÌ;F9g#LP<;FCF;BA>!FG©[¸;B6Ä7,;BA>%(AR#*�F]è	� ê ð ñ�
Tü&� ûuð�íFðÓÔ�ñ]ð ú)Õs"wîG"

P©!F[eP<%(A�M ^>[gPx���T w¤ � ��-��$E�;B^>A>QØ9g!FA>_ïQ>EH'g[¸9gEH6ÄEHA !$#LE�;BA #&; Mc%ß6Ä;F9L%]%S�,%([¸#LE(�F%WE­;F9ÄA>;BA�I�A<;F9g6Ä!FG\�$!$9gE�I
!$M G�%('`c�E�#LPÈ'L6Ä!FGHG"Q>E��c%*9L%(A>[¸%('8E�Aï#LP>%(E�9Ä68%(!FA>'*�Ü/£P<%]EHA Q>EH[*!$#&;F9868%(!F'L^<9g%('Ä!$7>7c%(!$9�#&;-P>!R�F%]#LP>%('&%
[gP !$9g!F[¸#&%*9gEH'&#LE�[*'*�]� % #LPO^>'"%S0O#&%(A Q]#LP<% EHA#�F%('&#LE�CB!$#LE�;BA]#&;Ä^ 'LEHA<C29g!FA<_ÑQ !$#L!`E­;F9�Mc;F#LPd�lEH'LP<%*9�Q>E�'L[¸9gEH6`I
EHA>!$#LEH;BA !FA>!FG�UT'LEH'2!FA>Q-G�;FCBE�'&#LEH[�9L%*CF9L%('g'LE�;BAà)l[*!$#&%*CF;F9gE�'(EHA>C»#LP<%ß[¸;B687 !FA>EH%('0EHA�#&;�8O^>EHA�#LEHG�%(' !F[*[¸;F9gQ EHA<C
#&;Î#LP<%DUF%(!$9gG�U°9g!FA<_TEHA<C]EHAí%(!F[gPï;FEÐ#LP<%DEHA>Q EH[*!$#&;F9�68%(!F'L^<9g%('*)�c�EH#LPí;BA<%Ä!F'L'LE�CBA>%(Q #&;Î#LP<%8#&;F7ÈN$W,õß�
. 6Ä!$9LCBEHA>!FG¿E�687>9L;>�F%(68%(AR#2EHAí7>9L%(Q>E�[¸#LE��F%8!F[*[*^<9g!F[¸U ^>'LEHA>CL�lEH'gP<%*9�Q>EH'L[¸9eEH6ÄEHA>!FA�#�!FA !FG�UO'gEH' EH'�E�;B^>A>Q
EHA];BA G�UÑ#LP>9L%*%0;FEl#LP<%2#&%(AÎUF%(!$9g'
c�E�#LPÎ!Ñ'L^<M 'L#L!FAR#LEH!FG©Q<%*#&%*9gE�;F9g!$#LEH;BAÌEHA]#LP>%�;F#LP<%*95UF%(!$9g'*)�c�P>EH[gPÌ6Ä!(U
Mc%Ñ%S0T7 GH!FE�A<%(Q-MOU #LP<%]!FA>!FGHUO'LE�'268%*#LP>;OQ H/'�9g%R8�^>EH9L%(68%(A�#�E�;F9Ä[¸;BAR#LEHAO^<;B^>'�Q>!$#L!T�ï. 'LEH6DEHGH!$92Q>%([*GHEHA<%
c�P<%(Aß^>'LE�A<C0G�;FCBEH'L#LEH[£9L%*CF9g%('L'LE�;BAß'L^<CFCF%('&#L'"Q>!$#L!�G�;B'g'º!F'"!FA<;F#LP<%*9�GHEH_F%(G�U8[*!F^>'&%<¢<[*!$#&%*CF;F9gE�'(!$#LE�;BAÎ;FEÛ#LP<%
[¸;B687 !FA E�%('£EH'£'gEH6ÄEHGH!$9Ð#&;ÑQ EH'L[¸9L%*#LE�'(!$#LEH;BAà�]/£P<%('&% 9g%('L^>G�#L'�'L^>CFCF%('&#�#LP>!$#�9g!FA<_F%(QÎQ>!$#L!DEH'£A<;F#£'L^ E�#L!$M G�%
E�;F9£#LP>EH'�!FA>!FGHUO'LE�'*)>'&%*%6�>CB^>9L%8SFS$�

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0

10

20

30

40

50

60

70

80

90

Year

O
ve

ra
ll 

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

Fisher       
ranked−Fisher

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
0

10

20

30

40

50

60

70

80

90

Year

O
ve

ra
ll 

P
re

di
ct

io
n 

A
cc

ur
ac

y 
(%

)

Logistic       
ranked−Logistic

�lE�CB^<9L%\SFS$IN��E�'LP<%*9lQ>EH'L[¸9gE�6ÄEHA>!FA�#Û!FA>!FG�UT'LEH'$!¾G�%�E�#¢%Û!FA>Q�G�;FCBE�'&#LEH[@9g%*CF9L%('L'LE�;BAd!�9gEHCBPR#¢%©^>'LEHA>C�9g!FA<_F%(Q5I�Q>!$#L!T�

�F3



F]è
� ��ï]îG�]ü�ñ� �üÞë^°�êìð ø�
�ü5íá¬�ü�ñ�íbîlùhü�ñ�í²"
�Ð;B6874!FA>E�%('�E­9L;B6B�$!$9gE�;B^>'�EHA>Q>^ '&#&9gE�%('à9g%(!F[¸#lQ E��,%*9g%(AR#LG�U #&;2� ^>[¸#L^ !$#LE�;BA>'�EHA26D!$9L_F%*#¿[¸;BA>Q>E�#LE�;BA '*�}.5A>!�I
G�UY'(EHA<C:#LP<% Q>!$#L!�M !F'&%(Qß;BA]'&%([¸#&;F9e'£!FGHG�;>c�'Ð#LP<%��>%S0TEHM EHGHE�#wU�#&;8%(A>[¸;OQ>%\'L%([¸#&;F9�I�'&7c%([*E�� [\[gP !$9g!F[¸#&%*9gEH'&#LE�[*'
EHA�#&;»#LP>%ÁQ EH'L[¸9gEH6DEHA>!$#LE�;BA 7 9L;O[¸%('g'*��/£P<%Á[¸;B687 !FA>E�%('�P>!=�F%]Mc%*%(Aï[*!$#&%*CF;F9gE('*%(Q EHA�#&;í'L%��F%(A½?54¶+ EHA�I
Q>^>'L#&9LUï'&%([¸#&;F9e'*)£A>!F68%(G�U©�Ð;BA>'g^>68%*9Ñ?O#L!$7 GH%('*)[�";BA>'L^>68%*9Ñ35E�'L[¸9L%*#LE�;BA>!$9gUF)"+»!$#&%*9gEH!FGH'()ª�|A>Q>^ '&#&9gEH!FGH'()
�|A5E­;F9e6Ä!$#LE�;BAÞ/©%([eP>A<;BG�;FCFUF)[�Ð;B6Ä6:^>A>EH[*!$#LE�;BA '*)@1�%(!FGH#LP���!$9L%]!FA>Q"�ºA<%*9LCFUF�ï?TE�A>[¸%Ñ#LP>%*9L%ßE�':E�A>'L^��»I
[*E�%(A�#ÄUF%(!$9gG�UÈ'&%([¸#&;F9�I�M4!F'&%(Q Q !$#L!�E­;F9ß! '&#L!$#LEH'L#LEH[*!FGHG�UØ'LE�CBA>E��4[*!FAR#Ä!FA>!FGHUO'LE�'*)@#LP<%Î%S0T7c%*9gEH68%(A�#L'ÄP>!=�F%
Mc%*%(AÄ[*!$9L9gEH%(Q8;B^<#@;BAÑQ>!$#L!�CF9L;B^>7,%(Q8E�AR#&;�#LP>9L%*%�Q>EH'L#LEHA>[¸#¿7 P>!F'L%('@!F[*[¸;F9gQ>EHA>C�#&;0#LP<%QE­;BGHGH;=c�EHA>C\6D!$9L_F%*#
[¸;BA>Q>EH#LE�;BA>'�!FA>QÎ'L%(AR#LEH6Ä%(AR#L'*I

÷������Z×u÷����mX �Ð^ GHGà6Ä!$9L_F%*#*)4%(687 P>!F'LE�'";BAÎ'L^>'&#L!FE�A>!$M G�%\CF9L;>c£#LP
÷�����y�×u÷������ �Ð^ GHGà6Ä!$9L_F%*#*)4%(687 P>!F'LE�'";BAÎP>E�CBPÁ%(!$9gA EHA<CB'"7c%*9�'LP>!$9g%�!FA>QÎ[¸9L%(!$#LE�;BAÎ;FEl!ÄM ^<M>M GH%
��������×
�����©÷ �º%(!$9\6Ä!$9L_F%*#*) 9L%�E­;T[*^>'L'gEHA<C�;BAÎ'L^>'L#L!FEHA>!$M EHG�E�#�UD!wE�#&%*9�#LP>% M ^<M>M GH%�M ^>9g'&#*�

�lE�CB^<9L% S(Ní'LP>;=c�'8GH!$9gCF%1�$!$9gEH!$#LEH;BA>'8!F[¸9L;B'L'ÄQ E��,%*9g%(AR#�'&%([¸#&;F9g'Ñ!FA>QØ7 P>!F'&%('8!FA>QÛ)�[¸;BA>'&%R8O^<%(A�#LG�UF)9cÐ%
%S0T7,%([¸#�#LP<%�!$Mc;=�F%�9L%�� A<%(68%(A�#¿#&;�CBE��F%�CF9L%(!$#&%*9º7 9L%(Q>EH[¸#LE��F%�7c;>cº%*9Ð!F'@'LP<;>c�AÄEHA��lE�CB^>9L%�SR�O�@1�;>cº%��F%*9u)
E�#�EH'}E�687c;F9L#L!FAR#}#&; A<;F#&%º#LP !$#l'L%([¸#&;F9�I�M !F'&%(Q�!FA>!FG�UT'LEH'�6Ä!uU0'L^��c%*9�E�9L;B6 '&7 ^>9gE�;B^>' � #&#LEHA<C�!FA Q2^>A '&#L!$M G�%
7>9L%(Q EH[¸#LE�;BAßMc%([*!F^>'&% #LP<%�'L!F6Ä7 G�%�EH'"#&;O;D'L6Ä!FG�GJ��/}!$M GH% NF3Ä!FA>QW/�!$M G�%�NF:8EHAÁ#LP<%�!$7 7,%(A Q>E�0ÑEHG�GH^>'&#&9g!$#&%
#LP>!$#ÄGH!$9gCF%*9�'L%([¸#&;F9g'ÄP>!=�F%ÎG�;=cÐ%*9ÄQ>EH'L[¸9eEH6ÄEHA>!$#LEH;BA-'LE�CBA E�� [*!FA>[¸%�µ #LP<%('&%]!$9L%]CBE��F%(AÈMOUu� EHG�_mH/'�4ÝEHA
#LP<%D[*!F'L%Ñ;FE[�lEH'LP<%*92Q>EH'L[¸9gE�6ÄEHA>!FA�#5!FA !FG�UO'gEH'�!FA>Q Î Û E­;F9:G�;FCBEH'&#LEH[�9g%*CF9L%('L'LE�;BAÛ�1/£P>%*9L%�E­;F9g%F)�!FA�U �>9g6
[¸;BA>[*GH^ 'LE�;BA>'�E­9g;B6 'L%([¸#&;F9�I�M !F'&%(QÄ!FA !FG�UO'gEH'}!=cÐ!FEH#�E¾^<9L#LP>%*9�cÐ;F9L_6c�E�#LP2!\GH!$9gCF%*9@'L!F687 G�%Ð'&%*#*��+@9L%(Q EH[¸#LE�;BA
!F[*[*^<9g!F[¸UØEH'0GH;=cÐ%*9�E�A #LP<%ß7c%*9gE�;TQ SRGFGF&>IlG°#LP>!FAØEHA #LP<%ß7c%*9gE�;TQ SRGFGF�>Il3O)9c�P>EH[gPï6Ä!(U-M,%Ñ%S0O74GH!FEHA<%(Q
MOUØ#LP>%Ì'LP>E�E�#�#&;)�$!FGH^>EHA>Cí[¸;B6Ä7 !FA>E�%('8;BA½#LP<%]M !F'LE�'8;FE\#LP<%(E�9D'LP>;F9L#JI�#&%*9g6 CF9g;=c£#LP½9g!$#LP<%*9D#LP !FAÜ;BA
#&9g!FQ>EH#LE�;BA>!FGc68%(!F'L^<9g%('�;FE}'L^ '&#L!FEHA>!$M GH%5CF9g;=c£#LPà�]�9�F%(A]#LP<;B^<CBPÌEHA,�F%('L#&;F9g'�9L%*#L^<9eA<%(Qß#&;D'L^>'&#L!FE�A>!$M EHGHEH#�U
EHA>Q EH[*!$#&;F9g'£!wE�#&%*9�#LP>%�M ^<M>M4G�%\M ^<9g'&#[cÐ%2Q>;DA<;F#£;FM 'L%*9z�F%2!FA»EHA>[¸9L%(!F'&%2EHA]7>9L%(Q EH[¸#LE�;BAÎ!F[*[*^<9e!F[¸UF�O/£P>EH'
EH'�68;B'&#ÄG�E�_F%(G�U-Q>^>%ß#&; #LP>%Î!$7>7 GHEH[*!$#LEH;BA-;FE\[¸;BA>'&%(A>'g^>'`�9+Ð?ï7 9L%(Q>EH[¸#LE�;BA '�c�P EH[gPÜP>!=�F%]Mc%*%(AÜ6Ä!FQ<%
Q>^<9eEHA<CD#LP>%8M ^<M>M GH%tµÌ#LPO^>'\CF%(!$9L%(Q�E�;F90P>E�CBP°CF9L;>c£#LPªµÎM ^<#\#LP<%8%([¸;BA>;B60Uí%(A�#&%*9gEHA<C]!Á9L%([¸%('L'gE�;BA EHA
#LP<%0G�!$#&%*9£7 P>!F'&%F�

�F&



0

10

20

30

40

50

60

70

80

90

100

O
ve

ra
ll P

re
di

ct
io

n 
Ac

cu
ra

cy
 (%

)

1993−95 1996−99 2000−01

Consumer Staple                        
Consumer Discretionary                 
Materials                              
Industrials                            
Information Technology & Communications
Health Care                            
Energy                                 

0

10

20

30

40

50

60

70

80

90

100

O
ve

ra
ll P

re
di

ct
io

n 
Ac

cu
ra

cy
 (%

)

1993−95 1996−99 2000−01

Consumer Staple                        
Consumer Discretionary                 
Materials                              
Industrials                            
Information Technology & Communications
Health Care                            
Energy                                 

�lE�CB^<9g%ÄS(NOIÐ?O%([¸#&;F9�I�M !F'L%(Q��lEH'LP<%*9�Q>EH'L[¸9gE�6ÄEHA>!FA�#º!FA>!FGHUO'LE�'6!¾G�%�E­#¢%�!FA>QÎG�;FCBEH'L#LEH[59L%*CF9L%('L'LEH;BA)!�9gE�CBP�#¢%

0.5 1 1.5 2 2.5 3 3.5
0

10

20

30

40

50

60

70

80

Phase

O
ve

ra
ll 

Pr
ed

ic
tio

n 
Ac

cu
ra

cy
 (%

)

Fisher         
Fisher−Sector  
Logistic       
Logistic−Sector

�lE�CB^<9g%ÄSR�OI\+@9g%(Q>EH[¸#LE�;BA]!F[*[*^<9e!F[*E�%('�^>'gEHA<C:#LP<%6E¾^>GHGc[¸9L;B'L'JI�'L%([¸#LE�;BA>!FG©Q !$#L!Ä!FA>QÎ'&%([¸#&;F9zI�M !F'&%(QÌQ !$#L!F]è
� � ±]ü ³Lüqð ø ê ðmø�
Tü5í

+»!FARUÎ[¸;B6874!FA>E�%('£!$9L%2G�%�E­#�;B^<#£;FEl#LP<%0'L!F6Ä7 G�%�Mc%([*!F^>'&%0#LP<%*U]!$9L%0A<;F#£74!$9L#£;FEl#LP<%:?546+½EHA>Q>%S0ß;>�F%*9
#LP<%Ñ%(AR#LE�9g%Ñ'L!F6874G�%Ä7c%*9gE�;TQà�Ñ��%(68;=�$!FGÐ;FE£!Ì[¸;B6874!FARU Q<;O%(':A<;F#2A<%([¸%('g'L!$9gEHG�UíEHA>Q EH[*!$#&%ÄM !FA<_O9g^<7 #L[¸U
;F9£6Ä!FG�7c%*9zE�;F9g6Ä!FA [¸%F�N/�P<% ?q4¶+Ücº%*M4'LE�#&% Ô '&#L!$#&%('�#LP>!$#"#LP<%(E�9�EHA Q>EH[¸%('��R w����¨,�S«¢£�ÚF�m��¨Z�*�1¨w£ 	2�S�z�S����£� F�º�
Â��R�
�\������Û� �«S�NÚb�J�<��£·�#Úd³¢�w¦
¡� w�q£*�
«» w��¨ò«
¤��%�\���2Úb�J�%��£?�#ÚW�F�6����¨,�S�
´� F¤e���z¨d³¢�w¦
¡� w�q£*�
« � �Ü?O#L!FA>Q !$9gQW4
+�;�;F9=H/'@!FA>Q8�"!$9L9g! [¸;O;F7c%*9g!$#&%(Q8#&;0Q<%��F%(GH;F7Ä!6+@9gE�[¸%Ð#&;��Ð;O;F_��$!FGH^<%£[*!FG�[*^>GH!$#LE�;BA�#LP>!$#¿%R8O^>!FGHGHU0Q>E��TEHQ<%('
6Ä!$9L_F%*#\[*!$7 E�#L!FG�E�'(!$#LE�;BAÎMc%*#lcº%*%(A»CF9L;=c�#LP»!FA>Q��Z!FG�^<%F�O/£P<%0E�A>Q>EH[¸%('£!$9g%09L%*M !FG�!FA>[¸%(QÎ#lc�EH[¸%07c%*9�UF%(!$9(�
1�%(A>[¸%F)<#LP<% [¸9L;B'L'JI�'L%([¸#LE�;BAÎEH'Ð#&;O;Ä'L6Ä!FGHG4#&;8Mc%5'&74GHE�#ºE�AR#&;8'&%([¸#&;F9g'Oc�P>EHG�%5!FA>!FG�UY'(EHA<C:;BA]!:UF%(!$9gG�UDM4!F'LEH'
E�;F9�#LP<%ßS*WDUF%(!$9e'*��. '&;BGH^>#LE�;BAÌEH'�#&;ß^ '&%0!ß'LP<;F9L#&%*957c%*9gE�;TQà�\� %�P>!=�F%:[eP<;B'&%(A°#LP<%0#lcº;Á68;B'&#59L%([¸%(A�#
UF%(!$9g'�!JN$WFWFWÁ!FA>Q N$WFW<S=%e)©EHA [¸9L%(!F'LEHA<CD#LP<%:AO^>62Mc%*9�;FE�[¸;B6Ä7 !FA>E�%('
E­9g;B6 SR�F�Ñ#&;W�F&F&O)àMc%([*!F^>'&%:;FE@#LP<%
[gP !FA<CF%0#&;D!�Mc%(!$9�6D!$9L_F%*#*�
/�!$M G�%(':SRGD!FA>Q°N$WÑ'g^>6Ä6Ä!$9gE('*%�#LP<%:9L%('L^>G�#L'�;FM>#L!FEHA<%(QÜÂ��¯ÛS�w�z�8!FA Q" JÛS�º�S�Ä%S0T7 !FA>'gE�;BAÎ;FE¿#LP<%�Q>!$#L!Ñ'&%*#
c�P<%*9g%�#LP<%ªE�^ GHGB[¸9L;B'L'�I�'&%([¸#LE�;BA>!FG�9L%('L^>GH#L'�E�;F9}#LP>%�%S0T7 !FA>Q<%(Q:Q>!$#L!5'&%*#�!$9g%Ð[¸;BA>'gEH'&#&%(A�#�c�EH#LP�#LP<%º7>9L%��TE�;B^>'

������� ��!	" "$#�#�#�%	&$�('$)+*+'-,�*('$)�* �/.�.-,(&0%21 .43

�b-



9L%('L^ G�#L'*��/£P<%5'LGHE�CBP�#�Q<%*#&%*9gEH;F9g!$#LE�;BAÁEHAÄ7 9L%(Q>EH[¸#LE�;BAÑ!F[*[*^<9g!F[¸UDE�'º6Ä!FE�A>G�U8Q>^<%�#&;2#LP<%\EHA>[¸9g%(!F'&%(QÑ'g!F687 G�%
'LE�'*%�G�EH6ÄE�#LEHA>C0#LP<%�GHEH_F%(GHEHA<%('L'Ð!FA>QÁ%S�c%([¸#£;FEl;=�F%*9�I*� #&#LEHA<C»c�P>E�[gP]6ÄE�CBP�#£P>!=�F%�;O[*[*^>9L9L%(Q]EHAß#LP<%�'L6D!FGHG�%*9
Q>!$#L!°'&%*#*��/£P EH' 7>9L;FM4G�%(6 EH'09L%��F%(!FG�%(QØ[*G�%(!$9gG�U EHA-#LP<%Ñ'L%([¸#&;F9�I�M !F'&%(QÈ!FA>!FG�UT'LEH'�E­;F9:#LP<%ß^>A<%S0T7 !FA>Q<%(Q
Q>!$#L!»c�P<%*9L%�'L6Ä!FG�Gà'&%([¸#&;F9g'£9g%([¸;F9gQ<%(QÎ!$M A>;F9g6Ä!FGHG�UßP>E�CBPÁ7>9g%(Q>EH[¸#LE�;BAÁ!F[*[*^<9g!F[¸UF�

Ë qe�(p �Fqex&vrtup
5 ½Ã¹76�Ä,hV½¯ÁÃ¹%ÁáÁ4hFd¤hÁbb¹Zd u

6�Äch²½ÃÁ¯¹%ÁáÁ,hFdehÁb�¹�dâU�>â iQ¼ È Äch²½Ã·�¹$b �Oè�è i.¼ È Äch²½Ã·�¹$bÆ ¾¿¹Zd Æ ¼�d [jm�¹Zf*h²¸�¸ Æ ¾¿¹Zd Æ ¼�d [jm�¹Zf*h²¸�¸
8�9;: ¾ë¹�d 8�9;: 8�9;: 8�9;: ¾¿¹Zd 8<9;: 8<9;:

Ô(ÕuÕ�Õ

�$vr�(sR~�q¤n ÒuÒ ì�ìBªsR W�ÕBª Õ R(ÔFªsR ÖBÒ ì�ÕBª Õ ìZWBª O ìAO�ªtRÍºm{nwxgpwqgvwmotuyR�upw¨ ÖuÖ ìZÔFªV× ì�ÕBª Õ ìuÕBª ì R*Ö ×BÒuª Ó R*ÖBªVÔ ìuìRª ÖÊD�*vwqepwm{�(~{n ÒeÖ ÒeÕ�ÕBª Õ ÒeÕ�ÕBª Õ Ò¤ÕuÕRª Õ ÖuÕ ì�ìBªsR ìuÓBª ì ìZWRª WPJy�zF�Rn�vwprmo�u~on Ôu× R(ìBª Ó Ru×Fª Õ R*ìBª Õ ×(Ó ×�×Fª ì ìAORªsR ìuÕRªtRP�jØÅ½j4qg~{xLtZn Ô(Ó Ru×Fª Õ WZÔFª O R*ÓBª Ö RZR ×uÕBª Õ ×XR$ªoÒ ×(ÖRª OÞ�qe�u~¢vrkÄ¶��upwq R ÒeÕ�ÕBª Õ ÒeÕ�ÕBª Õ Ò¤ÕuÕRª Õ Öuì ì�ÓBª ì WBÒuª Õ R(×Bª Õ�©yBqgpr�u¨ ÒeÖ Ó�ÕBª Õ ÒeÕ�ÕBª Õ Ó�ÔFª Ö Ô(ì WZ×FªsR ìuÕBª Õ WuÕRª WpR�B~o~4xLprt�nrnln�q¤x&vrm�t�y ÒeÖBÒ ×ZWBªoÒ ×AORª Õ ×u×Fª Õ Ö�ìuì ×�×Fª O O�ÓBª W ×FÒ�ª ì

Ô(ÕuÕRÒ

�$vr�(sR~�q¤n ÒuÒ ì�ÕBª Õ W�ÖBª Ö R(ÔFªsR ÖBÒ RFÒuª O R*ÕBª Õ R*ÕRª ìÍºm{nwxgpwqgvwmotuyR�upw¨ ÖuÖ ÒeÕ�ÕBª Õ WZÔFªoÒ WAORª W R*Ö ×�ÔFª O ìuÓBª O ì�×Bª�ÒÊD�*vwqepwm{�(~{n ÒeÖ Ì@Î*¹ Ì@Î*¹ ÌzÎ(¹ ÖuÕ O�ª�Ò ìuÕBª Õ R$Ò�ª ÓPJy�zF�Rn�vwprmo�u~on Ôu× W�ÕBª Õ ìZ×FªV× ìZWBª Õ ×(Ó O$×FªV× ×AWBª Õ ×u×BªtRP�jØÅ½j4qg~{xLtZn Ô(Ó ÒeÕ�ÕBª Õ R(ÖBª Ó R*ÓBª Ö RZR ×uÕBª Õ ì�ÔFª Ö ×AWRª ÓÞ�qe�u~¢vrkÄ¶��upwq R W�ÕBª Õ ÒeÕ�ÕBª Õ W�×FªsR Öuì RFÒuª O R*ÖBª Ó R(ÔBªtR�©yBqgpr�u¨ ÒeÖ W�ÕBª Õ W�R$ªV× WAORª ì Ô(ì ÓZÔFª Ö ìuÓBªVÔ WuÕRª WpR�B~o~4xLprt�nrnln�q¤x&vrm�t�y ÒeÖBÒ ì�ìBªoÒ ì�ÕBª Õ ì�ÔFª ì Ö�ìuì OZÓBªV× ×AWBªsR ×�O�ª ÖÌ£áO�F�(�\sB~oq�n�moëgq ÌzÎ*¹�áVÍºmonrxLprm��\moyR�*vrm�t�y0���um�~oqez
/�!$M G�%ÄSRGOI\��E�'LP<%*9£Q>EH'g[¸9gEH6ÄEHA !FAR#Ð9L%('L^>GH#L'"M,%�E�;F9L%�!FA>QÌ!wE­#&%*9�%S0O7 !FA Q>EHA<C8Q>!$#L!Ä'L%*#*�

= ñ ò�ó`�]â¢��öm�gò�ó�öxá£ó`~?>`�2ô �`}àõA@ ò
}CB

/£P>E�'�9g%*7,;F9g#�EHA,�F%('L#LE�CB!$#&%(Q #LP<%D^ '&%�;FEªE�;B^<9�EHA Q>EH[*!$#&;F9�68%(!F'L^>9L%('*)©��;#�$�£)��"�0)T+c.���� !FA>Q�/£�0)à#&;
Q>E��c%*9L%(A�#LEH!$#&%5M,%*#lcº%*%(AÁ[¸;B6874!FA>E�%('"68%*%*#LEHA<C�!FA>QßA<;F#"68%*%*#LEHA<C�[¸;BA>'&%(A>'g^>'$�9+Ð?��>CB^<9g%('*��?O%��F%*9g!FGcQ<%SI
7c%(A>Q<%(A>[¸%5'&#L!$#LEH'&#LE�[*!FG,6Ä%*#LP<;OQ '\cÐ%*9L%\%(687 GH;uUF%(Qß#&;�#&%('&#"#LP<%5'gE�CBA>E�� [*!FA [¸%�;FE©#LP>%�9g!$#LEH;B'ÐE�AÑ!F[eP>E�%��TEHA<C
#LP>EH'";FM5Ù|%([¸#LE��F%F)4A>!F68%(G�Uß?T#L^>Q<%(A�#�H/'�#*)>!868%(!F'L^<9g% ;FE}Q>EH'L#L!FA>[¸% Mc%*#ºcÐ%*%(A]#LP<%�68%(!FA>'";FE�#ºcÐ;DQ>E�'&#&9gE�M ^5I
#LE�;BA>'()��Ð)©#LP<%ÑQ>E��c%*9L%(A>[¸%DEHAu�Z!$9gE�!FA>[¸%('*)}!FA Q)K ;BGH6Ä;FCF;F9L;=�#Ir?T6ÄE�9eA<;=� E�;F90#LP<%Ä;>�F%*9g!FGHGºQ>EH'&#&9gEHM ^<#LE�;BA>'(�
�Ð;F#LPí?T#L^>Q<%(A�#�H/'£#�!FA>Q�K2?ß#&%('&#L'�7>9L;TQ>^>[¸%(QÌA<;BA�I�'LE�CBA E�� [*!FA�#�9L%('L^>G�#L'�'L^<CFCF%('&#LEHA>CDGHE�_F%(G�UÁQ>E��Ñ[*^>G�#�UßEHA
Q>EH'g[¸9gEH6ÄEHA !$#LEHA<CÐM,%*#lcº%*%(A:#LP<%º#ºcÐ;\CF9L;B^<7 '*��/£P<%ª��I�#&%('L#*)BP<;=cÐ%��F%*9()B'LP<;>cº%(Q�GH!$9gCF%ºQ>E��c%*9L%(A>[¸%('©Mc%*#ºcÐ%*%(A
#LP<%[�$!$9gEH!FA>[¸%(']E­;F9ª��� !FA>Q�/£�0)B'L^<CFCF%('&#LE�A<C #LP>!$#]8O^>!FQ<9g!$#LEH[�Q EH'L[¸9gEH6DEHA>!FA�#}!FA>!FG�UT'LEH'¿[¸;B^ GHQ`cº;F9g_�cÐ%(GHG
;BAd�"� !FA>Qò/�����/£P>EH'�c"!F'"A<;F#"!$#&#&%(687>#&%(QÁMc%([*!F^>'&%�;FE©GH!F[L_D;FE©Q>!$#L!T)�c�E�#LPD;BA>G�UÎS*W2;FM '&%*9z�$!$#LE�;BA>'ÐEHA
#LP<%2#LEH68%2'L%*9gE�%('
E­;F95%(!F[gPí[¸;B687 !FA�UF�
P}EHA<%(!$9\Q>EH'L[¸9eEH6ÄEHA>!FA�#�!FA>!FG�UT'&%('5!FA>Q»GH;FCBEH'&#LEH[ 9g%*CF9L%('L'LE�;BA 'OcÐ%*9L%

�F:



Ë qe�(p �Fqex&vrtup
5 ½Ã¹76�Ä,hV½¯ÁÃ¹%ÁáÁ4hFd¤hÁbb¹Zd u

6�Äch²½ÃÁ¯¹%ÁáÁ,hFdehÁb�¹�dâU�>â iQ¼ È Äch²½Ã·�¹$b �Oè�è i.¼ È Äch²½Ã·�¹$bÆ ¾¿¹Zd Æ ¼�d [jm�¹Zf*h²¸�¸ Æ ¾¿¹Zd Æ ¼�d [jm�¹Zf*h²¸�¸
8�9;: ¾ë¹�d 8�9;: 8�9;: 8�9;: ¾¿¹Zd 8<9;: 8<9;:

Ô(ÕuÕ�Õ

�$vr�(sR~�q¤n ÒuÒ ì�ìBªsR ì�ÕBª Õ ìuÖBª ì ÖBÒ ×uÖBª Ö R*ÖBªsR ìAO�ªtRÍºm{nwxgpwqgvwmotuyR�upw¨ ÖuÖ Ô�×Fª Õ ÒeÕ�ÕBª Õ WBÒuª W R*Ö ÔuÓBª ì ÓuìBª O R�O�ª OÊD�*vwqepwm{�(~{n ÒeÖ Ì@Î*¹ Ì@Î*¹ ÌzÎ(¹ ÖuÕ Ò�ÒuªoÒ Ó�×FªsR R$Ò�ª ÓPJy�zF�Rn�vwprmo�u~on Ôu× R(ìBª Ó Ru×Fª Õ R*ìBª Õ ×(Ó ×uÓBª Ö R*ÖBªV× ìYRFª ÔP�jØÅ½j4qg~{xLtZn Ô(Ó Ru×Fª Õ WXWBªVÔ W�ÔFª W RZR ì�ÖBªVÔ ÖYR$ªoÒ ×(ÕRªtRÞ�qe�u~¢vrkÄ¶��upwq R WRÒuª Õ ì�ÓBª ì R(×Fª Õ Öuì WZÔFª ì WBÒuª Õ WBÒ�ª W�©yBqgpr�u¨ ÒeÖ ÒeÕ�ÕBª Õ ÒeÕ�ÕBª Õ Ò¤ÕuÕRª Õ Ô(ì Ó�ÕBªV× WuÕBª Õ WZWRª ×pR�B~o~4xLprt�nrnln�q¤x&vrm�t�y ÒeÖBÒ OZìBª O R�ORªsR ì�ÔFª ì Ö�ìuì ìXWBª O ×XR$ª Õ ì�ÔBª ×

Ô(ÕuÕRÒ

�$vr�(sR~�q¤n ÒuÒ ì�ÕBª Õ W�ÖBª Ö R(ÔFªsR ÖBÒ RFÒuª O WuÕBª Õ R*ìRª ×Íºm{nwxgpwqgvwmotuyR�upw¨ ÖuÖ ÒeÕ�ÕBª Õ ÒeÕ�ÕBª Õ Ò¤ÕuÕRª Õ R*Ö Ò�ORªVÔ ÓZWBª O RZRFª�ÒÊD�*vwqepwm{�(~{n ÒeÖ Ì@Î*¹ Ì@Î*¹ ÌzÎ(¹ ÖuÕ OZÕBª Õ Ò¤ÕuÕRª Õ ÓuÕRª ìPJy�zF�Rn�vwprmo�u~on Ôu× OZÕBª Õ Ó�ÕBª Õ WuÕBª Õ ×(Ó ÕRª Õ Ò¤ÕuÕRª Õ W�ÔBª ÕP�jØÅ½j4qg~{xLtZn Ô(Ó ×uÕBª Õ ÓRÒuª Ö W�ÔFª W RZR ×Bª Õ ÓAORª Ö ìuÓRª ÓÞ�qe�u~¢vrkÄ¶��upwq R Ì@Î*¹ Ì@Î*¹ ÌzÎ(¹ Öuì ì�ìBªsR W�ÔFª ì R(×Bª Õ�©yBqgpr�u¨ ÒeÖ W�ÕBª Õ W�R$ªV× WAORª ì Ô(ì ì�ÓBªVÔ ìuÓBªVÔ ìuÓRª ÔpR�B~o~4xLprt�nrnln�q¤x&vrm�t�y ÒeÖBÒ ÕRª Õ ÒeÕ�ÕBª Õ R*ìBª Ö Ö�ìuì ÕRª Õ Ò¤ÕuÕRª Õ ìYRFª OÌ£áO�F�(�\sB~oq�n�moëgq ÌzÎ*¹�áRµ¿qe�uprqenrn�motuy ���um�~oqez
/�!$M G�%0N$WTIªPÛ;FCBEH'&#LE�[\9L%*CF9L%('L'LEH;BA]9L%('L^>GH#L'"M,%�E�;F9L%�!FA>QÌ!wE­#&%*9�%S0O7 !FA Q>EHA<C8Q>!$#L!Ä'L%*#*�

9g^>AÛ)RCBE��F%(Aß#LP<%\68%(!FAÁ'&%*7c%*9g!$M EHG�E�#�U�E­;B^ A>QÑE�AD�£;#�[�Ü!FA>Qò+c.5���0��/�P<%�EHA Q>EH[*!$#&;F9g'9cº%*9L%�E�;B^>A>QD#&;:Mc%
68;B'&#LGHUßA<;BA5I�A<;F9g6Ä!FGJ)�c�P EH[gPLc"!F'�!87 9L;FM G�%(6 E�;F9£#LP<% 9L%*CF9g%('L'LE�;BA>'(�
/£P<%$E¾!FEHGH^<9g%�#&;�Q<%*#&%([¸#@! '&%*74!$9g!$#LE�;BA:Mc%*#ºcÐ%*%(AÄ[¸;B687 !FA>EH%('¿^>'LEHA<C5'&#L!$#LEH'&#LE�[*!FG<Q<%*7c%(A>Q<%(A>[¸%Ð#&%('&#�c"!F'¿9L%SI
EHA5E�;F9g[¸%(Q�E�^>9L#LP<%*9©MOU0G�;>cï7 9L%(Q>EH[¸#LE�;BA2!F[*[*^<9g!F[*E�%('¿E�A�9L%*CF9L%('g'LE�;BA>'�c�P<%(A:^>'LEHA>C£#LP<%"EHA>Q>EH[*!$#&;F9l68%(!F'L^>9L%('*�
+@9g%(Q>EH[¸#LE��F%\!F[*[*^<9g!F[¸ULc"!F'";BA>G�UD'LG�E�CBPR#LGHUÄ;=�F%*9
3$W,õÁ�9/£P<%5#ºcÐ;D68%*#LP<;TQ>'"^>'&%(Q1cÐ%*9L%6�lEH'LP<%*9�Q>E�'L[¸9gEH6ÄE�I
A>!FA�#º!FA>!FGHUO'LE�'¿!FA>QDG�;FCBE�'&#LEH[�9L%*CF9g%('L'LE�;BAà),c�P<%*9L%£#LP>%�GH!$#&#&%*9\cÐ!F'\E­;B^ A>Q8#&;0Mc%�6Ä;F9L%£9L;FM ^ '&#@!FA>QD'L#L!$M G�%
c�P<%(AÑCF9L;B^<74'ÐP !FQÑQ>E��,%*9L%(A�#"'LE�'*%('*�]P©;FCBEH'&#LEH[�9L%*CF9L%('L'LEH;BAß^ 'LEHA<C:!FGHG�E�;B^<9"68%(!F'L^<9g%('º7 9L;OQ ^>[¸%(QÑ'gGHE�CBP�#LG�U
Mc%*#&#&%*987c%*9zE­;F9e6Ä!FA>[¸%Á#LP>!FAÜ�lEH'LP<%*98Q>EH'g[¸9gEH6ÄEHA !$#LE�;BA-EHAÈ68;B'L#�[*!F'L%('*)�M ^>#�'g^��,%*9g%(Q"E�9L;B6 7>9g%(Q>EH[¸#LE�;BA
M EH!F'[¢>7>9L%(Q>E�[¸#LE�;BA]!F[*[*^<9g!F[¸UWcÐ;B^>GHQÎM,%¶�F%*9gUÎP>E�CBPdE�;F9�;BA<%0CF9L;B^<7»!FA Qd�F%*9LUÎG�;>c E�;F9�#LP<%�;F#LP>%*9(�[/£P>EH'
c"!F'�6Ä;B'&#}!$7>74!$9L%(AR#�c�P<%(A0#LP<%*9L%ªcÐ!F'�!5'LE�CBA>E��4[*!FAR#©'g!F687 G�%Ð'LE�'*%º6DEH'L6Ä!$#L[eP0Mc%*#ºcÐ%*%(A:#LP<%Ð#ºcÐ;�CF9L;B^>7 '*)
P<%(A>[¸%��lEH'LP<%*9"Q>EH'g[¸9gEH6ÄEHA !FAR#@!FA>!FGHUO'LE�'9c"!F'"7>9L%�E�%*9L9L%(Qà�l�£;#�[�ÜQ>EH'&7 G�!(UF%(QÑ#LP<%5P E�CBP<%('&#"Q>EH'L[¸9eEH6ÄEHA>!$#LEH;BA
7c;=cÐ%*9�!F68;BA<CB'L#�#LP<%¶E­;B^>9"E�A>Q>EH[*!$#&;F9£68%(!F'g^<9L%('*)<!F'�%S0T7c%([¸#&%(Qà��1�;=cÐ%��F%*9() ;BA>GHUD6Ä!$9LCBEHA !FGàQ>E��c%*9L%(A>[¸%('
EHA°7>9L%(Q EH[¸#LE�;BA°9g!$#&%�cÐ%*9L%8;FM '&%*9��F%(Q�E­;F9 %(!F[eP ;FEÐ#LP<%8EHA>Q>E�[*!$#&;F9�68%(!F'L^<9L%('(�:1�%(A>[¸%F)©#LP>%89g!$#LE�;B'�cÐ%*9L%
#L!$_F%(AÎ#&;ÑMc%5%R8O^>!FGHGHUÑEH687c;F9L#L!FA�#£EHAÁ7>9g%(Q>EH[¸#LEHA<C�#LP<%�'g^>[*[¸%('L'£;FEl!F[gP E�%��OE�A<C��9+"?ß7>9L;�Ù&%([¸#LE�;BA>'*�
�|A>[*GH^>'LEH;BAÎ;FEº!ÁGH!$CFCF%(Q5I�68%*# #&%*9g6 EHA°E�#L'\M EHA !$9LUÎ!FA>QíA�^ 68%*9gEH[*!FG�E­;F9e6Ä'2cÐ!F'�E�;B^>A>Q°#&;]EH687>9g;=�F%�#LP<%
9L%('L^ G�#L'º'gE�CBA>E�� [*!FA�#LG�UF)T!FG�#LP<;B^<CBPß#LP<%�E�;F9g68%*9"7c%*9zE�;F9g68%(QÑM,%('L#*���w#�'&%*%(6Ä'"7 9L;FM !$M G�%�#LP>!$#�!�A�^>6Ä%*9gEH[*!FG

�FG



GH!$CFCF%(Q�I�6Ä%*# #&%*9g6 EHA�#&9L;OQ ^>[¸%('\A<;BEH'&%8!��c%([¸#LEHA<CÁ#LP<%8;=�F%*9e!FGHG¿Q>EH'L[¸9eEH6ÄEHA>!$#LEH;BA]7>9L;T[¸%('L'*�:1�;>cº%��F%*9()}#LP<%
GH!$CFCF%(Q�I�6Ä%*#Ä#&%*9g6 c"!F'Ä^>A !$M G�%Á#&; '&#L!$M EHG�E�'*%Á#LP<%Ì[¸;O%a�D[*E�%(A�#L'Ä'L^��D[*EH%(AR#LG�Uï#&; 9L%(GHE�!$M G�U 7>9g%(Q>EH[¸#�#LP<%
68%*%*#LEHA>C�;FE,[¸;BA '&%(A>'L^>'9�9+Ð?�%('&#LEH6Ä!$#&%('9E­;F9@#LP>%�A<%S0T#¿UF%(!$9(�]�>^<9L#LP>%*9@9L%�� A<%(6Ä%(AR#L'�cÐ%*9L%�E�687 G�%(68%(A�#&%(Q
#&;ÎEH687 9L;=�F%�#LP<%Ä!$Mc;=�F%8#&%([eP>A>E(8O^<%('*�`�lE�9g'&#LGHUF)c'L%([¸#&;F9�I�M !F'&%(Qï!FA>!FG�UT'LEH'2cÐ!F' [¸;BA Q>^>[¸#&%(Q !F[*[¸;F9gQ EHA<CÁ#&;
#LP<9L%*%2Q>E��c%*9L%(AR#�6Ä!$9L_F%*#�74P>!F'&%('*�$/£P<%0[¸;B6Ä7 !FA>E�%('Qcº%*9L%2[*!$#&%*CF;F9gE�'*%(QíEHA�#&;Ä#LP<%(E�95'&7c%([*E�� [ EHA>Q ^>'&#&9gE�%('()
c�E�#LP [*G�!F'L'LE�� [*!$#LEH;BA 9L%('L^>GH#L'cM,%(E�A<C";FM>#L!FEHA<%(Q�^ 'LEHA<C�'&%([¸#&;F9�I�M4!F'&%(Q2Q EH'L[¸9gEH6DEHA>!$#LE�;BAà)*'LE�A>[¸%¿#LP>EH'à[*!$7>#L^>9L%(Q
#LP<%:P<%*#&%*9L;FCF%(A<%(E�#wUÌ!F[¸9L;B'L'2�>9e6Ä'*�[�>^<9L#LP>%*9()4[¸;BA�#LEHAO^<;B^>'568%*#&9gEH[*'Qcº%*9L%29L%*7 GH!F[¸%(Q�c�E�#LPÎ9g!FA<_F%(Q°Q>!$#L!T)
c�P>E�[gP`c"!F'@%S0T7,%([¸#&%(QÑ#&;�7c%*9zE�;F9g6 Mc%*#&#&%*99E�;F9�A<;BA�I�A>;F9g6Ä!FGHG�U:Q>EH'&#&9eE�M ^<#&%(Q�Q>!$#L!T���|A»E¾!F[¸#�E�#¿7c%*9zE�;F9g68%(Q
cÐ;F9g'&%F���r#�EH'�G�E�_F%(G�U:#LP>!$#�#LP<%�9g!FA<_TEHA<C 7>9L;T[¸%('L'*)OEHAÄ%S�c%([¸#*)<Q>EH'L[¸9g%*#LE�'*%(Q8#LP<%O�$!$9gEH!$M4G�%('*)�^ A>EHA�#&%(AR#LE�;BA !FGHG�U
%(GHEH6DEHA>!$#LEHA<C£'L;B68%\�$!FGH^>!$M4G�%�EHA5E�;F9g6Ä!$#LEH;BAà���lEHA>!FGHGHU�+$�".Üc"!F'�!$7 7 GHE�%(Q #&;\Q<%([¸;F9L9g%(GH!$#&%º#LP>%ÐQ<%*7c%(A>Q>%(AR#
�$!$9gEH!$M G�%('(��/£P>%$+$�". #&9g!FA>'�E�;F9g6Ä!$#LE�;BAD[¸;�%a�D[*EH%(AR#L'9cº%*9L%[E�;B^>A>Q�#&;0M,%£[*GH;B'&%�#&;0Q>EH!$CF;BA !FGJ)R'L^<CFCF%('L#LEHA<C
!ßGH!F[L_Î;FE@[¸;F9g9L%(GH!$#LE�;BA°EHAÎ#LP>%2;F9gEHCBEHA>!FG �$!$9gEH!$M GH%('*�[�rA»#LP>EH'�[*!F'&%F)àQ<%([¸;F9L9L%(G�!$#LE�;BA»6DE�CBPR#�9L%('L^>GH#�EHA»G�;B'L'
;FE¿EHA5E�;F9g6Ä!$#LE�;BAÌ'LEHA>[¸% #LP<%2%(AR#LEH9L%0Q>!$#L!Ñ'&%*#Qc"!F'£#&9g!FA '�E­;F9e68%(QWc�EH#LP<;B^<#£Q>E��c%*9L%(A�#LEH!$#LEHA<C8Mc%*#lcº%*%(A»#LP<%
68%*#Á!FA>Q�A<;F#Ñ68%*#Á[*GH!F'L'L%('*�B/£PO^>'*)"#LP<%íGH!$9LCF%»;=�F%*9gG�!$7�Mc%*#lcº%*%(A 68%*#Á!FA>Q�A<;F#Ñ68%*#ßCF9L;B^<74'Zc"!F'
9L%*#L!FEHA>%(Q %��F%(A #LP<;B^>CBPu+ª�". P>!FQ Mc%*%(A !$7>74GHE�%(Qí#&;Ì'&%*74!$9g!$#&%D!FA>Q 'L;F9L# #LP<%D[¸;B687c;BA<%(A�#L'�EHAí;F9eQ<%*9
;FE£;>�F%*9g!FGHG$�$!$9gEH!FA>[¸%F�-?O#&%*7Yc�EH'&%ÁQ>EH'g[¸9gEH6ÄEHA !FAR#�!FA>!FGHUO'LE�'�c"!F'�!$7>7 GHE�%(Q-#&; � A>Qï#LP<%ß'L%*#:;FEQ�Z!$9gE�!$M G�%('
68;B'&#8EHAq� ^<%(A�#LEH!FG@EHAï#LP<%ß7>9L%(Q>EH[¸#LEH;BA-7>9g;O[¸%('L'(� a5A>'L^<9g7>9gEH'LE�A<CBG�UÌ#LP>%ÑMc%('&#��Z!$9eEH!$M G�%('�E­;F9�7>9g%(Q>EH[¸#LEHA<C
#LP<%�E­;BG�G�;=c�E�A<C8UF%(!$9RH/'¶�9+"?][*!F68%`E�9L;B6 #LP<%2[*^<9g9L%(AR#�UF%(!$9RH/' EHA>Q EH[*!$#&;F9g'*) 'g^<CFCF%('&#LEHA<Cß#LP>!$#\G�;BA<CÑ#&%*9g6
Q<%*7c%(A>Q<%(A [*E�%('"!$9L%0A<%*CBGHEHCBE�M G�%F�
PÛ;O;F_TEHA<CÁ!$#5#LP>%�!FA !FG�UO'gEH'QE�9L;B6 !ßM>9L;B!FQ<%*9\7c%*9g'&7c%([¸#LE��F%�cÐ%�[*!FA [¸;BA [*GH^>Q<%:#LP>!$#\#LP<%�E­;B^<9 EHA Q>EH[*!$#&;F9
68%(!F'L^>9L%('ºP !R�F%\GHEH6ÄE�#&%(Q8Q EH'L[¸9gEH6DEHA>!$#LEHA<C\[*!$7 !$M E�GHE�#�U8EHAÄ7>9L%(Q>EH[¸#LE�A<C¶c�P<%*#LP<%*9Ð!0[¸;B6874!FARU�c�EHGHGJ)F;F9ªc�EHGHG
A<;F#Ä68%*%*#*)º#LP<%W�9+"?-%S0O7c%([¸#L!$#LE�;BAà�Ü/£P<%]G�;>c 7>9L%(Q>E�[¸#LE��F%Á7,;>cº%*9Ä'g^<CFCF%('&#L'8#LP>!$#8#LP>%*9L%]%S0TE�'&#�;F#LP<%*9
%([¸;BA<;B6ÄE�[�!FA>QZ� A>!FA>[*EH!FG�E¾!F[¸#&;F9g'Ð#LP>!$#@%(EH#LP<%*9ºQ>EH9L%([¸#LG�U:;F9ÐEHA Q>E�9L%([¸#LG�U2[¸;BAR#&9gEHM ^<#&%�#&;2#LP<%£7>9g;O[¸%('L'(�N�>;F9
%S0<!F687 G�%F)O[¸;BA,�F%(A�#LE�;BA>!FG4!F[*[¸;B^>AR#LE�A<C09g!$#LEH;B'@'L^>[ePD!F'�G�E(8�^ EHQ>E�#wU Þ !FA>Q8CF%(!$9gEHA>C�D�6ÄE�CBP�#¿7 GH!(U8EH6Ä7,;F9g#L!FAR#
9L;BG�%('¿E�A2#LP EH'�9L%('&7c%([¸#*�N�rA��TE�%�cÜ;FE4#LP>%"E�A>[¸;BA>[*GH^>'gE��F%º9g%('L^>G�#L'�E�9L;B6 #LP<%('&%"%S0T7,%*9eEH68%(A�#L'*)Fc�P<%*9L%�[*GH!F'g'LE��5I
[*!$#LE�;BA1c"!F'"7,;B'g'LE�M G�%[E�;F9"#LP<%5%(!$9gG�UÄUF%(!$9g'¶!|SRGFGF�>IlGF3b%[c�E�#LPD!�'L^>M '&%R8O^<%(AR#ÐQ<%*#&%*9gE�;F9e!$#LE�;BAÑE�AÑ!F[*[*^<9e!F[¸UF)
6Ä!FA�U89L%�� A<%(6Ä%(AR#L'Ð!FA>QÄ%S0T#&%(A>'LEH;BA>'º!$9g%�7c;B'L'LE�M4G�%"#&;�E¾^<9L#LP<%*9º%S0O74G�;F9L%£#LP<%�7>9L%(Q>E�[¸#LE��F%£7c;=cÐ%*9º;FEà#LP>%('&%
EHA>Q EH[*!$#&;F9Ð6Ä%(!F'L^<9L%('*�]P}EHA<%(!$9�Q>EH'g[¸9gEH6ÄEHA !$#LE�;BAÄ6Ä!uUÑA<;F#"Mc%5'g^>E�#L!$M G�%
E­;F9";B^<9�EHA#�F%('&#LE�CB!$#LEH;BA]'LEHA>[¸%5#LP<%
'&%*7 !$9e!$#LE�;BAÎ;FEl#LP<%06Ä%(!FA>'£;FEl#LP<%0[¸;B62M EHA>%(QÎEHA>Q>E�[*!$#&;F9£68%(!F'L^<9L%('QcÐ!F'QE­;B^ A>Q]#&;ÄMc%0EHA 'LE�CBA>E��4[*!FAR#"EHA
+».
^¶_[Ml. #&%('&#L'*�

E�F�Æ¯ÕwË�Å�Å.×�3[Ó�Ë¢Æ¯Õ=Í*Ó�Ð�_�× ' Õ>Í¯Í*Ó ÉRÖTØ�Ë�Ö*Î�Ç ¿ ' Õ=Í¯Í*ÓJÉ�Ö�Ä�Æ¯Æ¯Ó Ö*Æ' Õ>Í¯Í*Ó ÉRÖ f Î�Ëb_�Î�Å�Î.Ö*Î�ÓJÆ óG ' Çb3 d Õ=Ö*Ó�Ð2Ë�Æ ñ#Ç¢ÖºË¢Å,ÑNÓ�_=Öñ#Ç¢ÖºË¢ÅYÌ¯��Õ>Î�Ö·× ó
�BW



�\E��F%(A�68;F9g%ÐQ>!$#L!T)#8�^>!FQ>9g!$#LEH[�Q EH'L[¸9gEH6DEHA>!$#LE�;BA�6Ä%*#LP<;OQ '}6ÄEHCBPR#�Mc%ºMc%*#&#&%*9()F!F'¿Q>E��c%*9L%(A>[¸%('�EHA��Z!$9eEH!FA>[¸%
Mc%*#ºcÐ%*%(A:#LP<%º#lcº;\CF9L;B^>7 '�cÐ%*9L%ªE­;B^ A>Q0Q>^>9gEHA<C£#LP>%º[*GH!F'L'gE�� [*!$#LE�;BA27>9L;T[¸%('L'*�N/£P>EH'©EH'©%('L7,%([*E�!FGHG�U '&;\'LEHA>[¸%
GH!$9LCF%5Q>E��c%*9L%(A>[¸%('@E�A»�Z!$9eEH!FA>[¸%QcÐ%*9L%�;FM '&%*9z�F%(QZE­;F9º#LP<%��"��!FA>Qò/£� E�A>Q>EH[*!$#&;F9g'(���lEHA>!FG�G�UF)FCBE��F%(Aß68;F9L%
Q>!$#L! µ %(E�#LP<%*98EHAï#&%*9g6Ä'�;FE£UF%(!$9e'�;F9»E­9L%R8O^<%(A>[¸Uáµ�cÐ%][¸;B^>GHQØEHA#�F%('&#LE�CB!$#&%dc�P<%*#LP>%*9�[¸;wI�E�AR#&%*CF9g!$#LEH;BA
cÐ;B^>GHQ]!FQ>Q<9g%('L'"#LP<%�EHA�#&%*9�I�#&%(687c;F9g!FGàEHA '&#L!$M EHGHEH#�UÄ7>9g;FM G�%(6Ä'*)T'LEHA [¸%�!FGHG,#LP<%�#&%([gP A>E(8O^<%('�EHA�#&9L;OQ ^>[¸%(Q]'&;
E¾!$9\P !R�F%»E¾!FEHG�%(Q»#&;ÎP>!FA>Q>G�%2#LP>EH'\EH'L'g^<%F��+Î;F9L%8[¸;B6874G�%S0°68;TQ<%(GH'56Ä!uUÌMc%29g%R8�^>EH9L%(QÌ#&;LE¾^>GHG�UÎ[*!$7 #L^<9L%
#LP<%6�$!$9gEH!$M4EHGHE�#wUD!F[¸9L;B'L'�Q>E��c%*9L%(AR#�'&%([¸#&;F9e'�!FA>QÁ#LE�68% 7c%*9gE�;TQ>'*�
_2�F%*9g!FG�GJ)�cÐ%2Q<;ßA<;F#�9g%([¸;B6Ä68%(A>QÌ#LP>!$#�#LP>%('&%2EHA Q>EH[*!$#&;F9g'�M,%2^>'&%(QWE¾^<9L#LP>%*9�'LEHA>[¸%:G�;BA<CF%*95Q>!$#L!Ñ'L%*9gE�%('
!$9L%ÌA>;F#ÄGHE�_F%(G�Uï#&;-[gP>!FA>CF%Ì#LP<%]7>9g;FM G�%(6 ;FE G�;=c 7>9L%(Q>EH[¸#L!$M4EHGHE�#wUF�Ø��!$#LP<%*9()ÐM !F'LEH[]!F[*[¸;B^>A�#LEHA<CïQ>!$#L!
'LP<;B^ GHQßM,%�[¸;BA 'LEHQ<%*9L%(Q]!FA Q]CF9L;B^<7c%(QÁ#&;�� A Q]68%(!F'L^<9L%('�68;F9L%0EHA Q>EH[*!$#LE��F%\;FEl%(!$9gA>EHA>CB'"7,%*9£'gP>!$9L%F�

�>S



H õ]ä(õ9}àõ�ó`�¿õ@ö

�{S
�JILKNMNO�PRQTSVU
!JN$WFW<S=%e�hÁ`�R�º�S�
¦�£?�q£?�#ÚXWq w¤­�q�Q�YWq w¤­�q F��£¯�w���)�R¨,��¤�«W w��¨[Z9£·�� F��³�£¯ w¤[¼��* F�º��¦Z�S���?«¤�
�lEHA !FA>[*EH!FG /£EH6Ä%('[+@9L%(A�#LEH[¸%�15!FGHGJ�

�VN>�JI\O�PC]_^(`aOcbd]�QCefUCghUaK_]jilkjU_mhUNn�bdO�oNO�pL!|SRGb-wGb%e��/£P<%��Ð;BA>[¸%*7>#Ð;FET��!$9gA EHA<CB'\Ý\^ !FGHE�#�UF�NZ9£?�� w�q²
³R£� F¤mµ2�� w¤­§�«
�rq��F�Y�
�� w¤ ;mX -$NQµ�-w3O�

�.�>�JI\O�PC]_^(`aOcbd]�Q�efURghURK_]_iskjUrm;Utn�bdO�o_O�p !|SRGF:FNb%e��Ý\^ !FGHE�#�U];FE]�º!$9gA>EHA>CB'2�Ð;BA>[¸%*7 #JI". 'g^<9z�F%*UF�
Z9£?�� w��³R£� F¤ µ2�� F¤e§�«
�rq5�w���¢�� F¤ ;�D �

� �w�JI\PauwvV]xQtyzUfS{U$!|SRGFGFGb%e�d��!$9eA>EHA<CB'�+»!FA>!$CF%(68%(A�#*I:. ?T^>M>#LG�%W!¾!FA>Q)/}9L;B^<M4G�%('&;B68%>%2/[c�EH'&#\#&;
�º!$9gA>EHA>CB'QÝ\^>!FGHE�#wUF�|q��F�Y�
�� w¤r} Û~Z]£?�� w�m³�£¯ w¤�¼��* b�º�S¦Z�S���]µ2�m w¤e§�«
£ « U &TSbµY&F�O�

�.3>�J��O�p�u_b
`a`aO�KN]ji���uN�_�w�jOu!JN$WFWBNb%e�OÝ\^>!FGHEH#�UD;FEN��!$9eA>EHA<CB'*�x�¢���º�ºÚF�
£?��§�½��$�q w¤­£���§»�
�.&>�J���_`wPCO�p�p�O_Q��hU¶!JN$WFWBNb%e� +Ì%*9L9gE�GHGJId/£P<%ÎA<%�c %(!$9gA>EHA<CB'D[¸;F7 '-� �j�L�����u�w�m��§7���w�����
£¯Â��5��£·�#Ú

���F¤e��¦`�q£·«
�\�
��-=�Je�Kj���_O�]j�w�_�w��Q�yzUCghUdQN��Ujna]jO�O�Pabd]_o_O�P�KN]ji�e�Uw�{UjS�O��_u"!|SRGb-w�b%e�}��;FM ^>'&#LA<%('g'@;FEc#LP<%
P}EHA�I

%(!$9\!FA>Q Ý\^>!FQ<9g!$#LE�[�3\EH'L[¸9gEH6DEHA>!FA�#O�>^>A>[¸#LE�;BA '£#&;L�"%*9L#L!FEHA�/ºUO7,%('�;FE]^�;BA5Iº^�;F9g6D!FGHE�#�UF�Z���F¦�¦ �
¼��* F��£ «S��£�³ ÷ �FGQµY3F&O�

�.:>�JexO��rQ�I�UCK_]ji�n�U�S{Uj���Cb�Kjo_K_PaK_� K_]Ü!|SRGFGF�b%e�]�>^>A>Q !F68%(AR#L!FG �|A5E�;F9g6Ä!$#LE�;BAÁ.5A>!FG�UT'LEH'*�xq��w���
�� w¤
��Û2µQ³¢³��w������£?�#Ú��O�S«��� w�J³�¬ ;Û÷ !JNb%e�

�.G>�J��O�PCPab
p�p[e��N]_�w��!JN$WFWBNb%e�`Ý\^ !FGHE�#�U];FE\��!$9gA>E�A<CB'*IO/};=c"!$9gQ !d�F&$W���M\E�%�c ;FE��£%(!FG�E�#�UF�Y�"�S�
�¢£?¤·¤
 �§w��³S¬d¼w¡5��³�£¯ w¤ �Q�l¡��w�S� �

�{S*W��{¡;¢�m�p�ua�NOjQ_�{U�!|SRGF:b-F%e���$�q w¤­£?��§L�JÛ2¥Q w�¢��£·�#ÚF«e�9/�P<%6�<9L%*%�+�9L%('L'*�
�{SFS
��y�K_£�u_�jp�bd^�Q�ghU�!|SRGF&F3b%e�m±[�J�#Âz ,Â�£·¤­£?��§��T�[ w��¨b�F¦¤Wq F�¢£¯ ,ÂS¤(�
«Q w�m¨6¼��*�=³S¬Y �«S��£�³O±[�J�=³¢�
«¢«��S«e� +»[u�59g!RcOI

15EHGHGc�Ð;O;F_W�";B687 !FA�UF�
�{S(N>��y�K�`aO�p�Qtn�U�ghU�KN]ji¥�¦U|n�K_]j`wb	�w�w�Cb
K�!JN$WFWb�b%e��?O#L!FA>Q>!$9gQ 4 +�;�;F9g'¶�º!$9gA>EHA>CB'�!FA>Qí3\E��TEHQ<%(A>Q

��!FA<_TEHA<CÁ?TUO'&#&%(6ÎIQ+�;F9L#�E­;BG�E�;1+�%*9zE�;F9g6Ä!FA [¸%F)Û��EH'&_,)c!FA>Q �>^>A>Q>!F6Ä%(AR#L!FGl.5A>!FG�UT'LEH'*��¼��* w��¨b F�J¨)½
±Q�R�w�¢«D�

�RN



�{SR�>��y~PCO�^/^�Qa§¨UC©ªUdQNn«UCgªUC��O��jM_uNp�^/Mj�rQ�§¨UC�¬Ua­JO�`a`aO�PCp�b
]_o®K_]ji�I�UwyzU_��p�KN]j]jO�P��l¯4°(±�±�²�³-´
��µ�¶{·�¸ ¹	º-»½¼w¾f·$º+¹À¿c· Á�¹dÂÄÃ�Å�²½Æ�Ç;È(Ç�ÉËÊÌÉÎÍ�ÆC´xÏ�Ð�ÑzÒ�Ó$ÉËÇcÔ�ÈTÕLÆ�ÉÎÖ�È+Ó$×$ÉÎÊÙØhÚ�ÓÌÈ(×$×+´

Û °�Ü½Ý{naÞ\��´Rß0È(à+ácÓ$ÉÎÊÌÉËÈ(×rÐ�Æ�ÇªâRãcà$ä�Ð�ÆcÔ�È�ÏtÍ�Ñ¬Ñ¬ÉË×$×ÌÉÎÍ�ÆCÅ0ÚxåËÐ�ÉËÆ�ÊÌÉçæ«Å�Öw´�èLÈ+ÓÌÍ/ã;ÏtÍ�ÓÌéaÍ�Ó$Ð½ÊÌÉËÍ�ÆCÅ0êLÈ+ëdÈ(Æ�Ç�Ð�Æ�Ê+´
ì�Â�¹	íÙ·Ìî®ï�í2»�íÙ· Á{ð�¹�Á�í	¸-¹ñº(í¬ÃRò�µ0¸�íRó+ò½¸;ídô�·õï�ò½µcídô�·�¸ Â�ð�¹
Á í	¸ ¹ñº(í�ò4ó{��·�öø÷�ò½¸-ù½útÏ�ÉÎÖ�ÉËåxûLà�ÊÌÉÎÍ�ÆÄü~Íc´
ý ²ÿþ�²��½²�����±[¯	ê���Ï�³-´

Û °��ÿÝ	�a��

����
������«¯4°(±�±���³-´��t¿�¿�¼ ¹2·Ìî�� µ0¼çí	¹��7»½¸ ¹	»�íÙ·���·$º�ô�Â�¹ �(µ�·�Á-´�!�Í�ä�Æ#"¦ÉËåÎÈ+Ø%$ ß0Í�Æ�×+Å'&4Æ�à½´
Û °��ÿÝ)(*

+,
.-,/
0�1�-324�65)�87#�9

0
:;���6<��6=41>:
?8@9@�¯ñ² ý�ý °/³-´rì_Á ¹
ÂBAC�[µ�¼çí	¹>�½»½¸-¹ñ»�íÙ·tï�í2»�í	¹�Á�í	¹	º+Á-Å½Ü�ÊÌä�È(Ç�ÉÎÊÌÉÎÍ�ÆC´

ûLåËåÎØ�Æ#$ED�Ð�à�Í�ÆC´

Ü9F



G HJI�K�LNMPO�QRGSK�K)T�MVUXWNI4Y�WNO�Z)[

ûTß6\ û~à+à�Í�á�Æ�ÊÌÉËÆ�ÔVß0È+Ó$ÉÎÈ(×�\�È(åÎÈ(Ð�× È
Ï�ûLÚ*] Ï�Ð½é�ÉÎÊÌÐ�åCûL×Ì× È+Ê~Ú�Ó$ÉËà+É�ÆcÔ)] Í�ÇcÈ(å
Ï^\ Ï�Ð�×Ìä#\�È(Ð�åËÉ`_(Ð½ÊÌÉÎÍ�Æ
â*]Ja âVb{à+ÉËÈ(Æ�ÊC]�Ð½ÓNc�È+Ê�a~Ø0éwÍ�ÊÌä�È(×ÌÉË×
âxÚ�ß âxÐ½Ó$Æ�ÉËÆcÔ�×téaÈ+ÓLß�ä�Ð½ÓÌÈ
d�û\ß'D d«ÉËÆ�Ð�Æ�à+ÉËÐ�åaûLà+à�Í�á�Æ�ÊÌÉËÆcÔªß0ÊÌÐ�Æ�Ç�Ð½Ó$Ç#DtÍ�Ð½Ó$Ç
d«ê d�á�åËåCê\ÉË×$à+åÎÍ�×ÌácÓÌÈ
e ûLû~Ú e È(ÆcÈ+Ó$Ð�å�åÎØVûLà+à�È+é�Ê È(Ç û~à+à�Í�á�Æ�ÊÌÉËÆcÔ¬ÚxÓ$ÉËÆ�à+ÉËé�åÎÈ(×
fzß fTÍ�åËÑJÍ�Ô�Ó$Í/Ö�þ<ß�Ñ¬ÉÎÓ$Æ�Í/Ö
]�û~ühgji«û ] á�åÎÊÌÉÎÖ½Ð½Ó$ÉËÐ½Ê ÈTû~Æ�Ð�åÎØ0×$ÉË×�Í�ëki�Ð½Ó-ÉËÐ�Æ�à�È
Úaû�\�\ Ú�ÓÌÍ�Ç�á�à�ÊÌÉËÖ�È\ûL×Ì× È+Ê�\fÈ(ÉËÆ�Ö�È(× ÊÌÑJÈ(Æ�Ê�\~Ð½ÊÌÉÎÍ
ÚtÏ|û Ú�Ó$É�Æ�à+ÉÎé�Ð�åCÏtÍ�ÑJéaÍ�ÆcÈ(Æ�Êfû~Æ�Ð�åÎØ0×$ÉË×
l â�& l á�Ð�åËÉËÊÙØ{Í�ë«âxÐ½Ó-Æ�ÉËÆcÔ�×^&4Æ�ÇcÈ�ã
\fÍ�Ï|â \fÈ+ÊÌácÓ-ÆhÍ�Æ�Ï�Ð½é�ÉÎÊÌÐ�å_âxÑJé�åËÍ/Ø�È(Ç
\�$�ê \fÈ(× È(Ð½Ó-à$ä Ð�Æ�ÇõêLÈ+Ö�È(åÎÍ�é�ÑJÈ(Æ�Ê
ß�â�Ï ß0È(à+ácÓ$ÉËÊÌÉÎÈ(×�âRãcà$ä�Ð�ÆcÔ�ÈJÏtÍ�Ñ¬Ñ¬É�×Ì×ÌÉÎÍ�Æ
ß'$TÚ ß0ÊÌÐ�Æ�Ç�Ð½Ó-Ç;Ð�Æ�ÇõÚ�Í�Í�Ónm ×
o \ o Ð7ã#\�Ð½Ê È

Ü�Ü



p q I4Y3IsrtT�M�u)IjT�I4YvWwO�Z

x�ynz9{}|w~����v~�{}|w~w���}�n�n~Vyn�,y�z�������~�{}� �Vy���� ��� �'���V� ��� �*�n~w{������
� ~w{}{}�����������9|�� �� �¡�¢ £�  ¤�¢ ¥9 �¡�¢ ¦�  §�¢ ¦� ©¨n¢
��ªv� ¤9  «�¢ £�  ¤�¢ ¥9  §�¢ £� �¡�¢ ¥9  ¦�¢

o Ð½Ò�åÎÈ®²�°�¬�ÏtÍ�ÑJé�Ð½Ó$É�× Í�Æ¥Í�ë�× ÊÌÐ�Æ�Ç�Ð½Ó$Ç¦ÇcÈ+Ö�ÉËÐ½ÊÌÉÎÍ�Æ�×ªÍ�ë�ÊÌäcÈ­]õÈ+ÓÌÓ-ÉËåËå®�jØ�Æ�à$ä Ð�Æ�Ç åËÍ0à+Ð�åËåËØ�é�ÓÌÍ�Ç�á�à�È(Ç
Ç�Ð½ÊÌÐ�× È+ÊÌ×(´

� ��y���� ���
�k�kx�¯ �
��x�¯±°,²´³ ���k�kx �k�kx�¯ �
��x�¯±°,²µ³ ���
�kx

¡�¶n¶�£ §�  ¦n¦�� §� ·£n��¨ §9  §n¥�£ §9  §�§�¥ ¸¹§�  §n¦�¦ ¸¹§�  §n«�£
¡�¶n¶�¦ §� ·£�§9¡ §� �¡�§n¤ ¸ §9 �¡º§�£ ¸ §9  §9¡�¤ ¸¹§�  §n«�¨ §�  §��n£
¡�¶n¶n¥ §�  §n«�� ¸¹§�  §n¶�¨ ¸ §9  §�«�¥ §9 �¡�¡n¡ §� �¡º��¨ §�  §�¡�§
¡�¶n¶�� ¸¹§�  §�¥�¦ ¸¹§� �¡�§n¤ ¸ §9  §��n� §9  §�¤�£ §� �¡º��¥ §� �¡w¥n¥
¡�¶n¶�« ¸¹§�  §n¦�¦ ¸¹§�  §�¥�� ¸ §9 �¡�¥�¤ §9 �¡�¥�¶ §� �¡�§9¡ §� �¡�¨�¦
¡�¶n¶�¨ ¸¹§�  §�¡º¶ §�  §n¤n¦ ¸ §9 �¡�¡�¦ §9  §9¡n¡ ¸¹§�  §�¨�¤ §�  §n¤n¶
¡�¶n¶�¤ §� �¡�§n¥ §�  §�£�¨ ¸ §9 �¡º§�¡ §9  §�¶n¶ §�  §���£ §� �¡�¶�¥
¡�¶n¶�¶ §�  §���¥ ¸¹§�  §�¥�¶ §9  §9¡º� §9  §���¤ §� �¡º£n¤ ¸¹§�  §���¦
£�§n§�§ §�  §n¶�¦ §� �¡n¡�¶ ¸ §9  §���§ ¸ §9  §9¡n¡ ¸¹§� �¡º£n« §�  §n«n§
£�§n§9¡ §�  ¥�§�§ §9 �¡�¥�� §9 �¡��n£ §� �¡�¤n¦

� �'���V� ���
�k�kx�¯ �
��x�¯±°,²´³ ���k�kx �k�kx�¯ �
��x�¯±°,²µ³ ���
�kx

¡�¶n¶�£ ¸¹§� �¡º£�¡ ¸¹§� �¡�¦�� ¸ §9  §�¶�£ §9  ¦n¥9¡ §� ·£n�n« ¸¹§�  §���¡
¡�¶n¶�¦ ¸¹§� �¡º£�£ ¸¹§� �¡º��¶ ¸ §9 �¡���¶ §9 �¡�¨�¤ §� �¡º£�¨ ¸¹§�  §���¡
¡�¶n¶n¥ ¸¹§� �¡�¨�« ¸¹§�  ¦n§n§ ¸ §9 �¡��n£ §9 �¡º¦�� §�  §���£ ¸¹§�  §�£�¤
¡�¶n¶�� ¸¹§� ·£�«�¶ ¸¹§�  ¦�£n£ ¸ §9 �¡º¤�� ¸ §9  §�¦n§ ¸¹§�  §n¦�£ §�  §�¨n¨
¡�¶n¶�« ¸¹§� ·£n��¨ ¸¹§� ·£�¨�¥ ¸ §9  £n¤�¡ ¸ §9  §�£�§ ¸¹§�  §�£�£ §�  §�¥�¨
¡�¶n¶�¨ ¸¹§� �¡�«n¥ ¸¹§� ·£�¡�¶ ¸ §9 �¡º«�¡ ¸ §9  §�¤�¡ ¸¹§�  §�¨�¡ ¸¹§�  §n§n«
¡�¶n¶�¤ ¸¹§� �¡w¥»¡ ¸¹§� �¡�¶�£ ¸ §9 �¡���§ §9  §9¡º� §�  §n§�¨ §�  §�¥�¤
¡�¶n¶�¶ ¸¹§�  §�¥�¥ §�  §�¡�« ¸ §9  §�¤�£ §9 �¡º¶n§ §�  §��n¦ §� �¡º£�¡
£�§n§�§ §�  §�¨�¥ ¸¹§� �¡º£�¨ ¸ §9  §���¶ §9  §n¥�� §� �¡w¥�§ ¸¹§�  §�¡�¨
£�§n§9¡ §� �¡º��£ §9 �¡�¨�� §9  ¥�§�¥ §� ·£�§n§

o Ð½Ò�åÎÈr²�²B¬RÏtÍ�ÓÌÓÌÈ(åËÐ½ÊÌÉËÍ�Æ�à�Í�È�bVà+ÉÎÈ(Æ�ÊÌ×NÒaÈ+Êµ¼tÈ+È(Æ�Ï�Í�Æ�× È(Æ�×Ìá�×
$�ÚxÓÌÍ½þµdcÍ�Ó$Ñ¬ÐLâxÚ�ß\Ð�Æ�Ç�ÊÌäcÈxëdÍ�ácÓ_ÉËÆ�Ç�ÉËà+Ð½Ê Í�Ó
ÑJÈ(Ð�×Ìá�ÓÌÈ(×|Í�ÆõÐJØ�È(Ð½Ó-åÎØhÒ�Ð�×ÌÉË×

Ü9�



½ q WN[8Y3T.W�K�¾XYvWwO�Z¿O�QÀYvÁ)MPÂ�Z)ÃÄWwÅ�I4Y3O�TEÆ MVIj[v¾)T�MV[

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0 10 20 30 40 50 60 70 80

O
cc

ur
re

nc
es

Range

RoCE1992 met93 all

[t 2.14(0.034), f 1.07(0.785), ks 0.33(0.001)]           All
[kurt:  8.260, skew:  2.121]        Met
[kurt:  2.626, skew:  0.246] Not met
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[t 0.26(0.793), f 1.63(0.053), ks 0.17(0.313)]           All
[kurt: 44.616, skew:  6.711]        Met
[kurt: 54.409, skew:  7.099] Not met
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[t 0.85(0.398), f 1.96(0.007), ks 0.13(0.633)]           All
[kurt:  9.677, skew:  3.045]        Met
[kurt:  5.594, skew:  1.912] Not met
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[t 1.72(0.089), f 1.55(0.096), ks 0.22(0.076)]           All
[kurt:  3.191, skew:  1.134]        Met
[kurt:  1.380, skew:  0.432] Not met

d«ÉÎÔ�ácÓÌÈL°�Ü'¬«ÏtÍ�Ñ¬é�Ð½Ó$ÉË× Í�Æ�Í�ë�ÊÌäcÈrÇ�ÉË× Ê Ó$ÉÎÒ�ácÊÌÉÎÍ�Æ�×wÍ�ë�\fÍ�Ï|â�¯dÊ Í�éJåÎÈ+ëdÊ-³-Å�Ï^\¦¯dÊ Í�é�Ó-ÉÎÔ�ä�Ê-³-Å�Úaû®\C\ ¯dÒaÍ�Ê Ê Í�Ñ
åÎÈ+ëdÊ-³tÐ�Æ�Ç o \�¯dÒaÍ�Ê Ê Í�Ñ Ó$ÉÎÔ�ä�Ê-³rëdÍ�Óz°(±�±�F0´
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RoCE1993 met94 all

[t 1.29(0.199), f 1.48(0.117), ks 0.22(0.075)]           All
[kurt: 11.990, skew:  2.679]        Met
[kurt:  3.045, skew:  0.121] Not met
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[t -0.91(0.367), f 224.11(0.000), ks 0.14(0.565)]           All
[kurt:  0.736, skew:  0.520]        Met
[kurt: 68.426, skew:  8.293] Not met
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[t -0.39(0.694), f 1.14(0.625), ks 0.12(0.679)]           All
[kurt: 10.093, skew:  2.661]        Met
[kurt:  3.139, skew:  1.590] Not met
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[t -0.05(0.961), f 2.41(0.001), ks 0.16(0.335)]           All
[kurt: 22.918, skew:  4.173]        Met
[kurt: 41.642, skew:  5.933] Not met

d«ÉÎÔ�ácÓÌÈL°��B¬«ÏtÍ�Ñ¬é�Ð½Ó$ÉË× Í�Æ�Í�ë�ÊÌäcÈrÇ�ÉË× Ê Ó$ÉÎÒ�ácÊÌÉÎÍ�Æ�×wÍ�ë�\fÍ�Ï|â�¯dÊ Í�éJåÎÈ+ëdÊ-³-Å�Ï^\¦¯dÊ Í�é�Ó-ÉÎÔ�ä�Ê-³-Å�Úaû®\C\ ¯dÒaÍ�Ê Ê Í�Ñ
åÎÈ+ëdÊ-³tÐ�Æ�Ç o \�¯dÒaÍ�Ê Ê Í�Ñ Ó$ÉÎÔ�ä�Ê-³rëdÍ�Óz°(±�±7Üc´
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Roce1994 met95 all

[t 0.24(0.808), f 1.24(0.392), ks 0.12(0.723)]           All
[kurt: 20.758, skew:  3.718]        Met
[kurt:  2.666, skew:  0.699] Not met
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[t 0.04(0.967), f 1.04(0.887), ks 0.19(0.161)]           All
[kurt: 25.086, skew:  4.687]        Met
[kurt: 12.767, skew:  3.355] Not met
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[t -0.88(0.378), f 1.38(0.198), ks 0.19(0.182)]           All
[kurt: 25.740, skew:  4.507]        Met
[kurt:  3.367, skew:  1.515] Not met
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[t -0.07(0.941), f 1.62(0.058), ks 0.11(0.789)]           All
[kurt:  6.653, skew:  1.966]        Met
[kurt:  1.690, skew:  0.086] Not met

d«ÉÎÔ�ácÓÌÈh°��B¬�ÏtÍ�ÑJé�Ð½Ó$É�× Í�Æ Í�ëtÇ�ÉË× Ê Ó-ÉÎÒ�ácÊÌÉÎÍ�Æ�×|Í�ë*\�Í�Ï�â ¯dÊ Í�é åÎÈ+ëdÊ-³-Å_Ï^\ ¯dÊ Í�é®Ó$ÉÎÔ�ä�Ê-³-ÅCÚaû�\�\¨¯dÒaÍ�Ê Ê Í�Ñ
åÎÈ+ëdÊ-³tÐ�Æ�Ç o \�¯dÒaÍ�Ê Ê Í�Ñ Ó$ÉÎÔ�ä�Ê-³rëdÍ�Óz°(±�±��0´
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[t -1.06(0.289), f 2.53(0.000), ks 0.11(0.791)]           All
[kurt:  1.427, skew:  0.669]        Met
[kurt: 16.205, skew:  3.539] Not met
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[t 2.13(0.035), f 5.60(0.000), ks 0.25(0.029)]           All
[kurt:  9.171, skew:  2.967]        Met
[kurt: 15.231, skew:  3.264] Not met
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[t -2.89(0.005), f 2.17(0.003), ks 0.40(0.000)]           All
[kurt:  2.166, skew:  1.447]        Met
[kurt:  0.780, skew:  0.842] Not met
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[t -1.08(0.283), f 6.87(0.000), ks 0.12(0.760)]           All
[kurt:  0.392, skew:  0.054]        Met
[kurt: 38.245, skew:  5.583] Not met

d«ÉÎÔ�ácÓÌÈL°n�»¬«ÏtÍ�Ñ¬é�Ð½Ó$ÉË× Í�Æ�Í�ë�ÊÌäcÈrÇ�ÉË× Ê Ó$ÉÎÒ�ácÊÌÉÎÍ�Æ�×wÍ�ë�\fÍ�Ï|â�¯dÊ Í�éJåÎÈ+ëdÊ-³-Å�Ï^\¦¯dÊ Í�é�Ó-ÉÎÔ�ä�Ê-³-Å�Úaû®\C\ ¯dÒaÍ�Ê Ê Í�Ñ
åÎÈ+ëdÊ-³tÐ�Æ�Ç o \�¯dÒaÍ�Ê Ê Í�Ñ Ó$ÉÎÔ�ä�Ê-³rëdÍ�Óz°(±�±��0´
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[t 0.07(0.945), f 5.53(0.000), ks 0.24(0.039)]           All
[kurt: -0.348, skew:  0.262]        Met
[kurt: 19.054, skew:  3.676] Not met
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[t -0.73(0.466), f 10.23(0.000), ks 0.21(0.111)]           All
[kurt: 13.288, skew:  2.829]        Met
[kurt: 28.251, skew:  5.156] Not met

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0 1 2 3 4 5 6 7

O
cc

ur
re

nc
es

Range

parr96 met97 all

[t -2.03(0.045), f 2.55(0.000), ks 0.15(0.455)]           All
[kurt:  1.100, skew:  1.000]        Met
[kurt:  4.086, skew:  1.679] Not met
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[t -1.95(0.053), f 17.68(0.000), ks 0.18(0.224)]           All
[kurt: 25.222, skew:  3.843]        Met
[kurt: 15.019, skew:  3.935] Not met

d«ÉÎÔ�ácÓÌÈL°��B¬«ÏtÍ�Ñ¬é�Ð½Ó$ÉË× Í�Æ�Í�ë�ÊÌäcÈrÇ�ÉË× Ê Ó$ÉÎÒ�ácÊÌÉÎÍ�Æ�×wÍ�ë�\fÍ�Ï|â�¯dÊ Í�éJåÎÈ+ëdÊ-³-Å�Ï^\¦¯dÊ Í�é�Ó-ÉÎÔ�ä�Ê-³-Å�Úaû®\C\ ¯dÒaÍ�Ê Ê Í�Ñ
åÎÈ+ëdÊ-³tÐ�Æ�Ç o \�¯dÒaÍ�Ê Ê Í�Ñ Ó$ÉÎÔ�ä�Ê-³rëdÍ�Óz°(±�±���´
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[t 1.31(0.191), f 1.69(0.053), ks 0.25(0.040)]           All
[kurt:  1.628, skew:  0.785]        Met
[kurt: 11.303, skew:  2.013] Not met
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[t -0.88(0.379), f 28.68(0.000), ks 0.18(0.265)]           All
[kurt:  2.166, skew:  0.964]        Met
[kurt: 57.650, skew:  7.257] Not met
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[t -0.46(0.644), f 1.18(0.542), ks 0.19(0.180)]           All
[kurt:  0.280, skew:  1.116]        Met
[kurt:  3.765, skew:  1.441] Not met
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[t 0.57(0.568), f 1.34(0.245), ks 0.18(0.231)]           All
[kurt: 36.346, skew:  5.951]        Met
[kurt: 51.316, skew:  6.785] Not met
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Roce98 met99 all

[t -0.69(0.494), f 3.54(0.000), ks 0.12(0.694)]           All
[kurt:  8.338, skew:  0.064]        Met
[kurt:  0.091, skew:  0.317] Not met
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cr98 met99 all

[t -1.01(0.313), f 5.31(0.000), ks 0.12(0.750)]           All
[kurt:  5.335, skew:  1.801]        Met
[kurt: 18.334, skew:  4.041] Not met
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[t -2.27(0.025), f 2.39(0.001), ks 0.28(0.008)]           All
[kurt:  4.894, skew:  1.888]        Met
[kurt: 10.562, skew:  2.569] Not met
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[t -1.07(0.285), f 9.05(0.000), ks 0.15(0.445)]           All
[kurt: 14.476, skew:  2.982]        Met
[kurt: 38.791, skew:  5.891] Not met
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[t 1.34(0.183), f 1.24(0.413), ks 0.20(0.145)]           All
[kurt:  2.579, skew:  1.105]        Met
[kurt: 11.403, skew:  1.270] Not met
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[t 1.39(0.168), f 2.51(0.000), ks 0.15(0.464)]           All
[kurt: 21.248, skew:  4.272]        Met
[kurt: 21.361, skew:  3.922] Not met
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[t 0.99(0.322), f 1.85(0.015), ks 0.09(0.950)]           All
[kurt:  4.769, skew:  2.152]        Met
[kurt:  3.970, skew:  1.761] Not met
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[t 0.21(0.835), f 2.39(0.001), ks 0.17(0.310)]           All
[kurt:  1.141, skew: -1.144]        Met
[kurt:  5.886, skew:  0.679] Not met
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[t -0.38(0.705), f 1.61(0.142), ks 0.15(0.639)]           All
[kurt:  0.730, skew:  0.898]        Met
[kurt:  0.688, skew:  0.645] Not met
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[t -0.79(0.432), f 8.35(0.000), ks 0.19(0.334)]           All
[kurt:  1.193, skew:  1.442]        Met
[kurt: 32.328, skew:  5.259] Not met
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[t 0.10(0.923), f 1.42(0.205), ks 0.09(0.993)]           All
[kurt:  6.739, skew:  2.404]        Met
[kurt:  1.786, skew:  1.351] Not met
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[t 0.28(0.781), f 1.69(0.061), ks 0.17(0.451)]           All
[kurt: 20.927, skew:  4.530]        Met
[kurt: 29.331, skew:  4.713] Not met
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