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Abstract

It is an important issue to discover whether the stock market has anomaly re-

turns, which implies an imperfect market. In practice, we usually apply P/E ratio,

size, or M/B ratio etc. variables to explain this anomaly effects. However, in es-

timation experience even a huge number data is implemented, it is not easy to

discover the phenomena. Why? Does it really have no anomaly return, or other

reasons? This article provides an alternative thought to solve this problem. This

article supposes that if the firms have different behavior functions then should not

put together for estimation, which could interfere with each other and disadvan-

tage for the discovery of anomaly effects. This article applies the poolability test

to filter these companies. In addition, through the same behavior function com-

panies we can easily gather the anomaly effects. The data encompass the whole

electronic industry between January 2000 and March 2003 from the Taiwan New

Post is available for this research. Two familiar models, CAPM and APT, are used

to demonstrate the performance. From the result analysis, we can see APT demon-

strate an excellent performance which can easily discover the anomaly effects.

Keywords: Panel data, Anomaly return, Behavior function
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� 1 ı

é�

1.1 ‡k

$gNbu|º&í%È�−älN™, 7$�
ÒyÖ�%Èê��¢5˚, N¬$


’Àí¼�, $“?¿)FÛ5’…; I’×V6?×)$“Œìí}º, :¦‹ó; \�y?

�¤Y¦˘Y, J‚%Èê��

«É$�
ÒA¬Å 51 �A
BD, d_ª–1Å� n…ÖÍuüírÖ, O$
>q

¾ºÝ�|�, /%���Víò%ÈAÅ0, û_«$d_.iØ×, «wÊ¬Å 78 �£

¬Å 89 �yv%7sŸNõW8, Ê¬Å 78 ��, Åq$
í,
ðbc� 181 ð, ,’

…çû—úì��ùhìj, Oƒ7¬Å 89 �ý~�, ,
,ðb˛Ó‹ƒ 391 ð, ,’…

çyØÓÑøqÿ—üìø�ýhìj, ¹*¬Å 78 �B¬Å 89 �í«$d_AÅ˛�¬

øIJ,�

BÅ$
u˘k»±�
Ò, _AEÖ/$gNbËÓÙ�×, ¬Å 88 ��$gNb,

-ËÓÙ�Ñ 60.63 % , 89 � 1 ~B 10 ~ËÓÙ�Ñ 104.82 % , °v‚1Å−ª (Dow

Jones) NbËÓÙ�Ñ 21.70 % � NASDAQ ËÓÙ�Ñ 67.83 % � n… Nikkei ËÓÙ

�Ñ 45.35 % � R. Shiller (2000) cÜ0ä®Å$
š�v, êÛÊ¬  30 �q, J|¡

øŸø�|×õ”$
ÙÙ7k, BÅk¬Å 75 � 10 ~B¬Å 76 � 10 ~È, ÙÙ® 400

% , �0ä�ùP, cŸkp
�; 7J|¡øŸø�|×�Ù7k, BÅÊ¬Å 78 � 10 ~

ƒ¬Å 79 � 10 ~È, �ÙÑ 74.9 % , �0ä�øP; 7¬Å 89 � 5 ~2ñƒ°� 11
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~2ñ, $
�Ùò® 40 % , éýBÅ$
š��}—Ë, ªcçBÅ$
êÞ½×‰�v,

úþ}	àµÞ}ò¬wFÅð�

«w«Éí$
Ê¡�Vv%7=¹À¢êˇ� �ùø×ËË�üù 0 ,$ÿ<(, y¸

p7”�¹�í�Þ� Êÿ×é$2¢JÚäé$F2�M|×, �u��×b£w…é$Ù

�íÉœé$, «J%¬�ùŸíNõ×É(, .�uú×¶A (Õ’� I]� AÐ¼) ´uø

OI’×V, bÞí½-˛*J%í’ß� À¢é$��ƒÚäé$,, óœk¬Å 78 �.

�u3‰×E´uI’àEF”‰…�íx’ß–1í’ß$DÀ¢$,Úä“íõ”ÞøM

/AÅ, �úŸâÚä$ä›yŸˇúNõ×É6øNnª&� 1

Fama ¸ French íúÄä_�Êõ„,˛\'Öç6„õú$�
Ò�'ßíj„‰,

…û˝ı�6?�¤_�V�šD1Å$
Ïæ”×í«É$
íæ�Ñ{, Of$j¶.�

uÀÓ‚àdiÞ’e, C�¼WÑj˙�Ïæ×íJ"’e, ·'Ø�â_��šƒæ�Ñ

{, Ä¤…û˝þtøWÑj˙�œó¡í�¼¯9–Vd}&, J‚k*2¾¦’m, �š

ƒæ�Ñ{� 7û˝úïÔ�²Ï|¡��	à«É$
|×íÚäé$, /«ÉíÚä“Ê

¡��V.�uÊmÚ� ¦m 3C c¯ß“� Éœ‡e£ÚäÉK� bWœ� °p�Ú7�

[Û·Ý�iæ, *,ÁB-Á, ÅqÚä“íß“!Z˛óçêr, !kÚäß“ú«Éí

%Èà¤½b, Ä¤ÙAnJÚä“TÑ}&úï�7Ñ7v©WÑj˙�œÑQ¡í�¼J

‚¦¬!¯4�ì, czû˝¸ˇ[Ê,
íÚä“, OFà5š…t−íß“�G˛Ö�7

,ÁíÉKŸe� 2Áíù”ñ¸\�jK� 2-ÁíÚÄX@Â¸Ú7Ui£-ÁíÚä¦

˜� ’m����®_.°íÚäß“é�, /àc_Úä“œÖðbt−ªà/_Ôìß“

œýðbít−, yñqvƒ…û˝FÛ5WÑj˙�Q¡í�¼, J‚k’…’ßìg_�

(The Capital Asset Pricing Model, CAPM) £ Fama ¸ French íúÄä_�úBÅ

íÚäé$YÍ\�'ßíj„‰�

1’eVÄ: ¬Å 89 � 11 ~ù�ÿnÅ\û˝Ñµ�

2



1.2 �d-Z

…�dí-Zu}üı, ®ıqñ–Hà-:

1. �øıÑé�, ‡k�À�ÜBÅí$�
Ò¸û˝�œ, y–H…d5-Z�

2. �ùıÑd.�è£Ü�_�, l�Ü CAPM £P‚ìgÜ� (The Arbitrage Pric-

ing Theory, APT) íóÉd., y¿p�H¥s_�íÏ��

3. �úıÑû˝j¶, zpJ"’e!¯4�ìí¬˙£	ì^‹DÓœ^‹íRû�

4. �ûıÑõ„û˝, øõ„¬˙D!‹�,cÜ(�[/zp�

5. �üıÑ!�£(/û˝�‡, ,!…û˝í�õõ„!‹£û˝Ì„, £#(/�E

�íû˝6ªJô.íû˝j²�
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� 2 ı

d.�èDÜ�_�

2.1 d.�è

â Sharp (1964)� Lintner (1965)� ¸ Black (1972) F$Aí’…’ßìg_� (Cap-

ital Asset Pricing Model,CAPM) , T|7�ÌÑ{¸êÔíÉ[,zp$�íã‚Ñ{¸

êÔæ�(4É[, H[Í$4êÔí β MªJàVj„diÞíã‚Ñ{� O¬ íd.6

T|t−íÔ�àd_×ü (Size)� …ïª (E/P Ratio)� ÛÀ¼¾Dg�ª (C/P Ratio)�


Òg�D×Þg�ª (M/B Ratio)� ¬ í�»¾� ¬ íÅ� s‚Ñ{�îú$�í�

ÌÑ{�	à, O¥<‰bºÌ¶\ CAPM Fj„, Ä¤¦�\˚duæ�Ñ{ (anomaly)

�

¬ íd.Êõ„}&,'ÖuD CAPM Ü�ópeí, à Banz (1981) J 1926 ∼

1975 �Ê NYSE ,
í$�Ñû˝úï, êÛt−í
MúdiÞí�ÌÑ{�j„?‰,


Müít−�ÌÑ{}ªœò, 
M×ít−�ÌÑ{†ªœQ; Bhandari (1988) 6T

|’C (Leverage) ^‹D�ÌÑ{�£óÉ, t−Š`Dã‚Ñ{£êÔ�Éu¯Üí, O

Ê CAPM í_�³º)l�šíƒ
Òí β M; Stattman (1980) ¸ Rosenberg� Reid�

Lanstein (1985) †êÛ1Å$
¸t−í M/B ª�£óÉ; Basu (1983) †T|ŒìY

ï0 (earnings-price ratios) �Œk�ì1Å$
íd_£
Òí β M; Chan� Hamao ¸

Lakonishok (1991) 6êÛ M/B ª�Œkj„n…$
ídiÞ�ÌÑ{�

Fama and French (1992) Uà~’eÇ,
Òí β M� t−d_� …ïª� ’CTà

4



£ M/B ª ú1Å NYSE� AMEX £ NASDAQ �
ÒdiÞí	à� Black� Jensen £

Scholes (1972) ¸ Fama� MacBeth (1973) êÛÊ CAPM _�³, $�í�ÌÑ{¸ β

MÊ 1969 �J‡��Àí£óÉ, 7Ê Fama ¸ French (1992) ídı³ºêÛ¤É[Ê

1963 ∼ 1990 �È¾Ü7, /t−d_¸ M/B ª9Õ7…ïª¸’CTàú$��ÌÑ{

@�í	à; Ê 1941 ∼ 1990 íš_0�³, β M¸�ÌÑ{cæÊ�ÿíÉ[, Ês‚È,

Ì¶XM CAPM _�
Òí β MD$�í�ÌÑ{�£óÉí�õ, ¹ β MÌ¶j„di

Þí$��ÌÑ{�

7 Kothari � Shanken ¸ Sloan (KSS,1995) T|sõD Fama ¸ French (1992)

ó˝í�õ, (1) Uà�’eª~’e?é�ÌÑ{D β MßÞy#í£óÉ� (2) Fama ¸

French (1992) £wFAUà COMPUSTAT 2š…{æíÏÏ¨A�ÌÑ{D M/B ª

íÉ[Ø¬Î"� Fama ¸ French (1996a) †¥ü{æíÏÏÌ¶j„ M/B ªD�ÌÑ

{íÉ[, J£T|�’eD~’eí β Múã‚Ñ{}�ó°í	à, .¬¤¹�dYÍ

Ì¶„p β Múã‚Ñ{�j„?‰�

Fama ¸ French (1996b) íÇø¹�d³6T|7 CAPM ³írÖæ�Ñ{·u

óÉí, /¥<î?\ Fama ¸ French íúÄä_��šƒ, 1 ¤_�ú Lakonishok�

Shleifer� £ Vishny (LSV) (1994) FT|í …ïª� ÛÀ¼¾Dg�ª� £�»AÅF$

AíI’ ¯�'#íj„‰; 6�šƒ DeBondt ¸ Thaler (1985) FT|íÅ‚Ñ{í¥

�Ûï� O¤úÄä_�ºÌ¶j„F�„‰£I’ ¯íã‚Ñ{, ?Ì¶j„ Jegadeesh

¸ Titman (1993) £ Asness (1994) FT|ís‚Ñ{� .¬¤¹�d|Ã½íÿ¸u³

�ÀUíì2n‚, .d Merton (1973) í ICAPM C Ross (1976) í APT ø’e}A

¾‘–I’sÕG‰b, àJ·HI’AdfêÔí8$�

ÅqíÏ�ˇ (2001) †ô/ Fama ¸ French íúÄäc¦_�, tÇv|
Ò�

çÑ{D_Òd_êÔÄä (SMB) £_Ò´M
gªêÔÄä (HML) 5Èu´�>Œó

(Interaction-term) 	à� š…u NYSE� AMEX� NASDAQ í,
$�, 7‚È}Ñs

1Fama and French (1992 ∼ 1996) T|úÄä_�, püN|	à$�Ñ{íú_Ääu
ÒÄä (mar-
ket factor)� d_óÉÄä (size related factor) £×Þg�ªóÉÄä (book-to-market related factor)�

5



¶}, ø¶Mu Fama ¸ French (1993) Fdíí 1963 þ~B 1991 �ù~í~’e, ‹

,s_>Œá(ªWc¦}&; Çø¶MÑ 1963 þ~B 2000 �ù~í~’e, J�e>Œ

á^‹u´}§ó…‚ÈF	à� FêÛ (1) ¥s‚Èçb5?’ßíb°Ñ{0v, î.?

�I>ŒáúÑ{0í	à� (2) d_
ÒÑ{0 (Size-Market Interaction term) Ê.°

íš…‚È}�.øší!‹� (3) .°í}éj�î}¨As>ŒáíÏæ�

æp� (2001) Sà Chan ¸ Chen (1988) íÍ$êÔ º¯ Fama ¸ French (1992)

ít−Ô�‰bÑj„‰b, $�Ñ{0Ñ\j„‰b, }&«É,
t−A¬Å 75 �B¬

Å 87 �Èí 72 ðt−, J GMM ,l¶,lJ"’e (Panel Data)� êÛ«$íÍ$4

êÔ¸Š`ªD$��Ñ{0×£óÉ, t−d_� M/B ª ¸ …ïªDÑ{0×ŠóÉ� /

!�b²kXM APT 7Ý CAPM �

Œä¸ (2002) ‚àn…$
«ngMI’µI£prI’µIí[Û, wŸ´«n�?

µI� ¥�µI, |(´ªœ Fama ¸ French (1993) T|íúÄä_�Df$í CAPM ,

õ„!‹íÀÄä_�Ìæ�Ñ{|Û, 
Ò�çÑ{íj„‰.—,7y‹p SMB� HML

(, j„‰péÓ‹, 6)øn…$
D1Å$
í[ÛÊ�<jÞuïó¡í�

2.2 Ü�_�

2.2.1 ’…’ßìg_�

Markowiz (1959) T|’…’ßìg_� (The Capital Asset Pricing Model, CAPM)

í!�� Ê¤½bíû˝2, FT|I’6íI’ ¯Ékã‚Ñ{£Ñ{‰æÈ²Ïí½æ,

FN|I’6}M�|_íÑ{DêÔí^0I’ ¯, Ä¤, Ê#ì/‰æêÔ®Ä-, I

’ ¯}x�|òíã‚Ñ{� 7 Sharp (1964) ¸ Lintner (1965) †;W Markowiz í

û˝, ê�7%ÈjÞí‡æ, FbT|à‹I’6x�°”4ã‚ (homogeneous expec-

tations) £M�|_íÑ{DêÔ^0íI’ ¯, †Ê³�
Ò§ˇ-, I’6I’kI’

 ¯íF�‹óC
Òíc_I’ ¯, ø·}u…�^0íÑ{DêÔíI’ ¯�

Sharp ¸ Lintner ê�|cq CAPM ía 6Dú 6ÈæÊÌêÔ‚0, ;W¤c

6



q, Bbª×)J-� i _’ßíã‚Ñ{

E[Ri] = Rf + βim(E[Rm]− Rf) (2.1)

βim =
cov[Ri, Rm]

var[Rm]
(2.2)

w2 Rm u
ÒI’ ¯íÑ{, Rf uÌêÔ’ßíÑ{� Sharp-Lintner �í CAPM '

?�ÝË[ýÉkÌêÔ‚0í�çÑ{C�çÑ{sjÞ, I Zi u� i _’ßí�çÑ

{, Zi ≡ Ri − Rf , †ª×)-Þí Sharp-Lintner í CAPM

E[Zi] = βimE[Zm] (2.3)

βim =
cov[Zi, Zm]

var[Zm]
(2.4)

w2 Zm u
ÒI’ ¯’ßí�çÑ{�

Ä CAPM íã‚Ñ{¸
Ò β u(4É[, Ä¤wªêrj„diÞíã‚Ñ{�

Fama ¸ MacBeth (1973) �øŸê�diÞíc¦j¶, w3b–1u, Ê©_diÞ

,øÑ{I¦ƒ β ,, yør¶v‚‹,–Vø–,l� cq β Ñ˛ø, †� N _’ßí�

i _diÞc¦_�Ñ

Zt = γ0tL + γ1tβm + ηt

w2 Zt u� t ‚ (N × 1) ²¾í’ß�çÑ{, L ubMîÑ 1 í (N × 1) ²¾, βm

u (N × 1) ²¾í CAPM β � Fama-MacBeth íj¶Ô��à, Ä…Î7ªl� CAPM

í β Õ, ´ª�À^£çÕíêÔ; OÖw'�à, º�J-sõÿõ: (1) Ä
Ò β u„ø

í, FJ….?òQ@à; (2) hô.ƒí
ÒI’ ¯ÊdiÞíc¦,l,?uøàÊí

½æ� Roll ¸ Ross (1994) N|à‹
ÒíI’ ¯u�^0í, µâöõ
ÒíI’ ¯

F¦)í
ÒI’ ¯�H‰b¹UßÞ”üíRÏ, ã‚Ñ{¸ β ídiÞÉ[6}Ý�

ËÜ>�

CAPM úkl�ã‚$�Ñ{óç�à, ÝBø<’…A…í,l, I’ ¯íô^Ç

,, £9K}&,í@à·”w�ð� OÄwõ„,Ì¶êrj„diÞí’ßã‚Ñ{, 7
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�J-�õÿõ: (1) CAPM Éàø_ÄÖ, ¹
ÒI’ ¯ M Vj„ Ri , 7�I7w

…óÉÄÖúã‚Ñ{í	à; (2) CAPM ÑÀø‚È_�, Ä¤Ì¶5?.°í‚0‚È

!Zú„‰ã‚Ñ{£êÔí	à; (3) CAPM c5?’…’ß, 7ú_A’ßà�N‹ß

�, „‹J5?; (4) CAPM ícq.`¯Ü, àcq
ÒÑêr
Ò (Perfect Market)

� ÌêÔ’ßíapDú|‚0ó°/I’6ªÌÌ¢’� F�íI’6îx�°”4ã‚

(homogeneous expectation) � Ì¦Œ�3æÊ�

2.2.2 P‚ìgÜ�

P‚ìgÜ� (The Arbitrage Pricing Theory, APT) u Ross (1976) T|��

k CAPM í_�� APT cìLø„‰íÑ{uøˇÄÖí(4ƒb, ¥<ÄÖÎ7¨Ö

CAPM 2í
Ò ¯Õ, þ¨Ö7ß“Õ”; ¦Œ�3; °�êÔ
Ò‚0��

Ri = ai + bi1F1 + bi2F2 + ... + bikFk + εik (2.5)

w2 ai uç bi1 = bi2 = · · · = bik = 0 v Ri 5Ñ{, Fk u� k _Ääúã‚Ñ{ Ri 5

	à, 7 bik u Ri § Fk 	à5Ü>�,

bik =
σik

σ2
k

=
cov[Ri, Rk]

var[Rk]

� 2.5 �zp7„‰íÑ{¸„‰íÄä β M�É, ©_ÄäH[OÌ¶}àíêÔ, 2 7„

‰ú/øÄäí β MBò, wVíêÔ6B×� APT í!…–1Êkx�ó°êÔís_„

‰, .ª?Ê
Ò,Js�.°íg�|», à�¥�ÛïæÊ, †I’Aª AøP‚í„

‰ ¯VP‚, 3 òƒ
ÒÌ©Ñ¢�

APT íÖêÔÄä (factor) ª CAPM íÀÄä_�yxøO4; APT ?.d CAPM

Ûú
ÒíI’ ¯d„p, APT ¤�øO“í��TX7’ßã‚Ñ{D„øíÄä_b

2I’ ¯êÔ¢˚Í$4êÔ, .ª}àêÔ, C
ÒêÔ, N	à'Ö’ßíêÔ, O©_’ß§	àí˙

�.ø; Ê×�I’ ¯2?D\}à¥íêÔ˚ÑÝÍ$4êÔ, ª}àêÔ, CÖÔêÔ, NÉ	àÀø’ß

Cøüˇ’ßíêÔ�
3P‚ (Arbitrage) FÛí‘K: (1) ÌÛ’ÀIp; (2) ³�êÔ; (3) Ñ{Ñ£�
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È¡NíÉ[; 7Ê CAPM 2, „‰í β Mu©¾„‰ú
ÒI’ ¯‰�íÜ>�, 7

APT í„‰ β M†u©¾vÄäíÜ>�, ¤s�ìg_�·u�êÔí_�, 1·J β

MV©¾„‰ÊÍ$2íêÔ, /·wÑã‚Ñ{}D β MAªW�

2.2.3 Ääí²Ï

Ääí²Ïj¶�$lj¶�Ü�j¶s��

1.$lj¶ (Statistical Approaches)

(4_�à-

Rt = α + Bft + εt (2.6)

E[εtε
′

t|ft] = Σ

w2 Rt u� t ‚ (N × 1) ²¾í’ßÑ{, α u (N × 1) ²¾íi�á, B u (N ×K)

ä³íÄäÜ>�, ft u� t ‚ (K × 1) ²¾íõÛÄä, εt u� t ‚ (N × 1) ²¾í_

�ß×á, 7’ß_b N Ê¤ÛªvÈ‚b T ×'Ö�

3bí$lj¶�Ää}&¶ (factor analysis) D3A}}&¶ (principal compo-

nents) s�� Ää}&¶uUàs¥	 (two-step) í,l¬˙, íl, l,lÄäÜ>�ä

³ B ¸ß×áíu‰æä³
∑

, y‚à¤s_,lMV�ZÄäõÛí¿¾� 73A}}

&¶u‚àÔËÁý‰bí_bº.¸ÜØÖím7íd¶,�ø_3A}u!¯’ßÑ{£

|×í‰æb7Aí�G(4¯A;�ù_3A}u!¯�ø_3A}F�ò>í’ßÑ{¸

|×í‰æb7Aí�G(4¯A, J¤éR, ¤j¶íiõuorÄäíêÔÈ{ªÓvÈ

Z‰, /l�jZ�

2. Ü�j¶ (Theoretical Approaches)

Ää²ÏíÜ�j¶�s_é�, ø_uzpª�šƒ%ÈñÍÍ$4êÔí,ñ%È

(macroeconomic) ¸‹� (financial) 
Òí‰b; Çø_é�uzpt−íÔ4, y;W¥

<Ô4$A$�íI’ ¯�
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Chen, Roll ¸ Ross (1986) ÿUà7�ø�é�, T‡²ÏÄä@v5?~Û0 (dis-

count rate) , wàV~Û„Víã‚ÛÀ¼¾Z‰í‰¾¸ã‚ÛÀ¼¾	à…b…™í‰

¾� 7�ù�u;Wt−Ô4“¨ÄäI’ ¯íé�, õ„,¨��ïí
ÒgM, …ïª

(P/E ratio) , �ïí
Ò×ÞgMª (M/B ratio) , øOÄä_�´¨Ö7‹�Nbí


ÒI’ ¯, /ÄäI’ ¯Uà¥<Ô4údiÞíÑ{·�'ßíj„‰�

2.2.4 Ääí_b

!…íÖÄä_�Ü�,1ÌzpÛbÖýíÄä_b, Ä¤, Ñ7Ü�b�à, Ää_

b K Û¯Üíü, õ„û˝,ÿˇzp, Ä7J��j�VTÜ�

ø�j�u¥ºí,l¸�ì K íZ‰, 1hôçÓ‹Ää_bvíÜ>�� Wà, Lehmann

¸ Modest (1988) T|Fbõ„í!‹, çÄäbâ 5 Ó‹ƒ 10, yÓ‹ƒ 15 v, }�|

üíÜ>�; Connor ¸ Korajczyk (1988) †T| 5 ¸ 10 _Ääb®‹, 5 _Ääví

Ü>�|ü, ¥<!‹�‡Sà 5 _Ääbu|_í�

�ù�j¶u�ìpüíÄäb K� Morrison (1990) T|–Nª0 (likelihood ratio)

í�ì, $l¾à-:

J = −

(

T − 1−
1

6
(2N + 5)−

2

3
K

)

[log |Ω̂| − log |B̂B̂′ + D̂|]

w2 Ω̂, B̂ £ D̂ îu Ω, B, £ D í|×–N,lM, Ê™Ìcq K _Ääu|_í8$

-, ç T → ∞ v J }ÚªkAâ�Ñ 1/2[(N − K)2 − N − K] íµj}º� Roll ¸

Ross (1980) Uà¤j¶, wÑ 3 C 4 _Ääu|_í, 4 …�d¹S¦Fbí�‡, õ„í

d¶¹Sà7 3 _Ääí_��

APT íiõuªJøò‹p.°íÄä, òƒø�„‰íÝÍ$êÔ¸w…©ø�„‰

íÝÍ$êÔ·ÌÉÑ¢� 7ÖÍÖÄäìg_�ªÀÄäí CAPM y�j„‰, OÊ²

ÏÄäVº_Ûæ’e7.·<%ÈÜ�,, }ùês_·Ô4: (1) Ä�’e’¨ (data-

snooping) íÏÏ, FJ_�ª?}¬�º_ (overfit) ’e, Ä7Ì¶ã¿„Ví’ßÑ{;

4ª¡© John Y. Campbell, Andrew W. Lo, A. Craig MacKinlay (1997) í The Econometrics of
Financial Markets�
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(2) õ„,, _�ª�šâ
Ò.^0CI’6.Ü4Fù–íd†, ¤8”E}./º_’

e�
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� 3 ı

û˝j¶

UàJ"’e (Panel Data C Longitudinal Data) k%Èû˝¬˙ªÀÓUàóiÞ

CdiÞ’e�J-sõi‘: (1) J"’e¦�#û˝6yÖí’em7, Ó‹Aâ�, /

±Qj„‰bÈu(4í8$, Ä¤?Óªl¾,lí^0; (2) J"’eorû˝6}&Ì

¶ÀÓâóiÞCdiÞ’eFj²í$l½æ�

3.1 J"’e!¯4�ì

cqBbË� N __ñ£ T v‚íš…hôM yit, xitk, i = 1, . . . , N , t = 1, . . . , T ,

k = 1, . . . , K, y\cqÑ/²¾X £¡b θ í‘Kœ0}ºtðíÓœ!‹, ¹ f(y|X, θ)�

çBbUàJ"’ev, |(íñ™uUàª×)ím7VR, θ , Wà, cq y u X í

(4ƒb, Ä¤k� NT _hôMí|ü�jc¦�v, Ûcqc¦¡bíM?u°�šƒ

diÞ£óiÞím7, §Ìí_� (restricted model) u!¯_� (pooled model) , [

Ûó°í¡b}ÓvÈ%¬C.°t−7Z‰íWÑj˙�, 7„§Ìí_� (unrestricted

model) †[Û.°¡bÓvÈ%¬C.°t−E}ó°íWÑj˙�, 7×¶}í%È@à

·b²kJ!¯ (pool) vÈb� (time-series) í$�, ¹Sà_�_ñ (N) '×7‚È

(T ) 'sís‚J"’e (Short Panel) íš…, …�dí’eš…?us‚J"’eí$

�� à‹¤cqÌ¶A
, †!¯í|ü�j,l� (pooled least-squares estimates) øû

_˜ÏíR�, Ä¤, Bb�ø¥¦�Û�ìÓœí!‹ y ‰bÊ i £ t Èu´	ì.‰� |

�Uàíj¶£uu‰b}&�ì (analysis-of-covariance test)�

12



øO(4J"’e_�à-

yit = α∗

it + X ′

itβit + uit, i = 1, ...N

t = 1, ...T

(3.1)

α∗

it Ñ�b, β ′

it = (β1it , β2it ,..., βkit) Ñ 1×K í²¾, X ′

it = (x1it ,..., xkit) Ñ 1×K

íÕÞ‰b²¾, ÏÏá uit ∼ (0, σ2
u)�

7,lc¦[b�sjÞÛ\�ì: (1) c¦íé0á[bu´Ñ°” (homogeneous);

(2) c¦íi�á[bu´6u°”� �ì¬˙�ú_3bí¥	:

1. �ìé0áu´îø_, Oi�á†´� ¹�ì

H0 : yit = α∗

it + X ′

itβ + uit (3.2)

2. �ìi�áu´îø_, Oé0á†´� ¹�ì

H0 : yit = α∗ + X ′

itβi + uit (3.3)

3. �ìé0á£i�áÊ.°í_ñ (individual) £v‚ (times) u´îÑ°”� ¹�

ì

H0 : yit = α∗ + X ′

itβ + uit (3.4)

Äé0á.°v!Z˛%Z‰, FJÿ�i�áó°Oé0á.°6.x�<2, Ä¤@�I

� 3.3 �� â� 3.1 �„§Ìí (unrestricted) _�£� 3.2 �í_ñ�ÌM (individual-

mean C cell-mean) , ¸� 3.4 �í!¯c¦�Võ (pooled regression)� I

ȳi· =
1

T

T
∑

i=1

yit (3.5)

X̄i· =
1

T

T
∑

i=1

Xit (3.6)

13



Ñ� i __ñ (individual) í y £ X í�ÌM, à|ü�j¶,l� 3.1 �í„§Ì„_

�í βi £ α∗

i ª)

β̂i = W−1
XX,iWXy,i, α̂i = ȳi − β̂ ′

iX̄i, i = 1, ...N (3.7)

w2

WXX,i =

T
∑

t=1

(Xit − X̄i·)(Xit − X̄i·)
′

WXy,i =

T
∑

t=1

(Xit − X̄i·)(yit − ȳi·)
′ (3.8)

Wyy,i =
T

∑

t=1

(yit − ȳi·)(yit − ȳi·)
′

Êu‰b}&íXx³, � 3.7 �£˚d q,l� (within-group estimate) , � i  

(ith-group) í{Ï�j¸Ñ RSSi = Wyy,i −W ′

Xy,iW
−1
XX,iWXy,i, 7„§Ìí{Ï�j¸

Ñ

R1 =
N

∑

i=1

RSSi (3.9)

7|ü�jc¦�í_ñ�ÌM (individual-mean) í¡b,lMÑ

β̂w = W−1
XXWXy, α̂∗

i = ȳi − β̂ ′

W X̄i, i = 1, ..., N (3.10)

w2

WXX =

N
∑

i=1

WXX,i

WXy =
N

∑

i=1

WXy,i

I

Wyy =

N
∑

i=1

Wyy,i

†� 3.2 �í{Ï�j¸Ñ

R2 = Wyy −W ′

XyW
−1
XXWXy (3.11)
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7� 3.4 �!¯_� (pooled model) J|ü�j¶�|í¡b,l�Ñ

β̂ = T−1
XXTXy, α̂∗ = ȳ − β̂X̄, i = 1, ..., N (3.12)

w2

TXX =
N

∑

i=1

T
∑

t=1

(Xit − X̄i·)(Xit − X̄i·)
′

TXy =
N

∑

i=1

T
∑

t=1

(Xit − X̄i·)(yit − ȳi·)
′

Tyy =

N
∑

i=1

T
∑

t=1

(yit − ȳi·)(yit − ȳi·)
′

ȳ·· =
1

NT

N
∑

i=1

T
∑

t=1

yit X̄·· =
1

NT

N
∑

i=1

T
∑

t=1

Xit

!¯í{Ï�j¸Ñ

R3 = Tyy − T ′

XyT
−1
XXTXy (3.13)

Êcq µit ∼ iid(o, σ2
µ)-, F �ìªàV�ì� 3.2 �£� 3.4 �íÌ„�� õÒ,¤ù�

ªõA� 3.1 �í®�(4Ì„�, Wà, cqæ”i�á£°”é0á (¹� 3.2 �) ª\

ZŸA� 3.1 �7§ (N − 1)K ‘(4Ì„�FXº

H1 : β1 = β2 = ... = βN

7cqó°íi�á£é0á (¹� 3.4 �) ?ªZŸA� 3.1 �7§ (K + 1)(N − 1) ‘

(4Ì„�FXº

H2 :α∗

1 = α∗

2 = ... = α∗

N

β1 = β2 = ... = βN

Ä¤u‰b}&�ìí@àD;W(4c¦í{Ï�j¸�¦cq�ìuø_í�
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„§Ì„í{Ï�j¸ R1 ªâ σ2
µ }jAAâ�Ñ NT −N(K + 1) íµj}º, 7

or¡bÊ©_ i ÈZ‰íªj„ƒí�j¸Ó¾ªâ (R3-R1) V,l, Ê H2 -, §Ìí

{Ï�j¸ R3 ªâ σ2
µ }jAAâ�Ñ NT − (K + 1) íµj}º, / (R3-R1)/σ

2
µ íµ

j}ºAâ�u (N − 1)(K + 1) , Ä (R3-R1)/σ
2
µ D R1/σ

2
µ uÖ
í, FJ F $l¾u

F2 =
(R3 − R1)/[(N − 1)(K + 1)]

R1/[NT −N(K + 1)]

wªàV�ì H2 , à‹ F2 u.éOí, ¹Q§i�á£é0á[b.ÓvÈ%¬7Z‰,

†BbÿUà!¯í’e (pooled data) £,l� 3.4 �íÀ‘j˙�, ó¥Ë, à‹ F M

uéOí, †„Víñ™ubv|¨Aé0áCi�áßÞæ”4íŸÄ�

Êcqæ”i�áO°”é0áH1 -, 3.2 �í{Ï�j¸ R2 = Wyy−W ′

XyW
−1
XXWXy

ªâ σ2
µ }jAAâ�Ñ N(T − 1)−K íµj}º, FJ H1 í F $l¾Ñ

F1 =
(R2 − R1)/[(N − 1)K]

R1/[NT −N(K + 1)]

à‹ F1 uéOí, ¹é0á}ÓvÈ%¬7Z‰, †�ì!‹ÿƒ¤Ñ¢; 7à‹ F1 u.

éOí, ¹é0á.}ÓvÈZ‰, BbªQO Ø�v|¨Ai�áæ”4íŸÄ�

à‹ H1 \Q§, Bb?ªâ‘K�ì (conditional test) V�ì°”i�á

H3 : α∗

1 = α∗

2 = ... = α∗

N given β1 = β2 = ... = βN

„§Ì„í{Ï�j¸ÛÊu R2 , 7§Ìíu R3 , {Ï�j¸â� 3.4 �ÁB� 3.2 �í

¾Ñ (R3-R2) , Ê H3 -, R3 ªâ σ2
µ }jAAâ�Ñ NT − (K + 1) íµj}º, 7Ä

R2/σ
2
µ D (R3-R2)/σ

2
µ uÖ
í, / R3-R2 íAâ�Ñ N − 1 , FJ H3 í F $l¾Ñ

F3 =
(R3 −R2)/(N − 1)

R2/[N(T − 1)−K]

|(Bbâ[3.1V,!u‰b}&�ì� 1

1J,!¯4�ì¬˙ª¡© Cheng Hsiao í Analysis of Panel Data (1986)�
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[ 3.1: °”4D´íu‰b�ì

‰æVÄ {Ï�j¸ Aâ� Ìj¸

 qi�D

é0îæ”
R1=

∑N
i=1(Wyy,i −W ′

Xy,iW
−1
XX,iWXy,i) N(T-K-1) R1/N(T-K-1)

é0	ìi

�æ”
R2=Wyy,i −W ′

Xy,iW
−1
XX,iWXy,i N(T-1)-K R2/[N(T-1)-K]

�¦i�D

é0î°”
R3=TXX,i − T ′

Xy,iT
−1
XX,iTXy,i NT-(K+1) R3/[NT-(K+1)]

3.2 	ì^‹_�: |ü�j™Ò‰b¶

¤_�cq µi u\,lí	ì¡b, 7{æíÓœß×á νit uó°/Ö
í}º, ¹

νit ∼ iid(0, σ2
ν) , xit ÊF� i D t È?D νit Ö
� ªø 3.1 �ZŸA-�

y = αLNT + Xβ + u = Zδ + u (3.14)

w2 y u NT × 1 , X u NT ×K , Z = [LNT , X] , δ′ = (α′, β ′) , LNT ubMîÑ 1

í NT &²¾ (vector) � ªyø 3.14 �ZŸA-�

y = αLNT + Xβ + Zµµ + ν = Zδ + Zµµ + ν (3.15)

w2 Z u NT×(K+1) íä³, Zµ u NT×N í_�™Ò‰bä³� øj˙� y = Xβ+ν


J Q , uÄÑ3b^‹Ê µ , 7É” ν , Ìæ”‰æbí½æ, Ä¤ªà OLS �²_�

7)-�

Qy = QXβ + Qν (3.16)

w2 Q = INT − P , P Ñ Zµ íI¦ (projection) , ¹ P = Zµ(Z
′

µZµ)−1Z ′

µ , Zµ =

IN ⊗ LT , IN u N &íÀPä³ (identity matrix) , LT ubMîÑ 1 í T &²¾

(vector) , ZµZ
′

µ = IN ⊗JT , JT ubMîÑ 1 í T ×T íä³, P D Q �úõÔ4: (1)

P D Q Ñú˚/A
.‰ (symmetric idempotent) íä³, ¹ P ′ = P , P 2 = P ; ¥6

[ý rank(P )=tr(P )=N , rank(Q)=tr(Q)=N(T − 1) ; (2) P D Q ò> (orthogonal)
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, ¹ PQ = 0 ; (3) P ‹ Q ÑÀPä³ (identity matrix) , ¹ P + Q = INT � FJ

PZµ = Zµ , QZµ = QLNT = 0 , ¹ 3.15 �
, Q (, ¾Î7_�^‹ (individual

effect) , 7 ỹ = Qy / X̃ = QX , FJ OLS í,lMÑ

β̃ = (X ′QX)−1X ′Qy

w‰æbÑ var(β̃) = σ2
ν(X

′QX)−1 = σ2
ν(X̃

′X̃)−1 , à‹�rÖ�¼, ¹ N '×, † 3.15

�ø}¸Ü'ÖAâ�, Ä 3.15 �¨Ö7 (N − 1) _™Ò‰b, 7¬Öí™Ò‰bø}¨

Au(4í½æ� /	ì^‹í,lM1Ì¶,lvÈ.‰ (time-invariant) -íLS^‹,

Äw˛%â Q ä³í�²7øvÈ.‰í‰b#§Î¥7� à‹ 3.15 �u£üí_�, †ç

νit ∼ iid(0, σ2
νINT ) v, |ü�j™Ò‰b¶ (least squares dummy variables,LSDV) ¹

u|7(4.R (the best linear unbiased,BLUE) ,lM�

ç µi u	ì-, ª‚à:¯�ìV�ì¤^‹� Ê™Òcq H0 : µ1 = µ2 = ... =

µN−1 = 0 -, ª‚à Chow Test V�ì, §Ìí{Ï�j¸ (RRSS) uà OLS í!¯

(pooled) _�, 7„§Ìí{Ï�j¸ (URSS) u‚à|ü�j™Ò‰b¶í_�, �ì$

l¾à-

F =
(RRSS − URSS)/(N − 1)

URSS/(NT −N −K)
∼ FN−1,N(T−1)−k

3.3 Óœ^‹_�

Ñfn	ì^‹}¸Ü¬ÖAâ�í½æ, ªø_�^‹ µi cqAÓœí, Óœ^‹_

�-, µi ∼ iid(0, σ2
µ) , νit ∼ iid(0, σ2

ν) , / µi D νit Ö
; ÇÕ, Xit ?D µit Ö
� â

µ = Zµµ + ν ªl�‰æbu‰b (variance-covariance) ä³

Ω = E(µµ′) = ZµE(µµ′)Zµ′ + E(νν ′)

= σ2
µ(IN ⊗ JT ) + σ2

ν(IN ⊗ IT )
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Ñ×) GLS ,lM, Ûl°) NT ×NT &�í Ω−1 , 7 JT ª�²A T J̄T , IT �²A

(ET + J̄T ) , £ ET = (IT − J̄T ) ,

Ω = E(µµ′) = E ((Zµ + ν)(Zµ + ν)′)

= Tσ2
µ(IN ⊗ J̄T ) + σ2

ν(IN ⊗ ET ) + σ2
ν(IN ⊗ J̄T )

= (Tσ2
µ + σ2

ν)(IN ⊗ J̄T ) + σ2
ν(IN ⊗ ET )

= σ2
1P + σ2

νQ

‚àl‡FT¬í P D Q íú�Ô4, ª×)

Ω−1 =
1

σ2
1

P +
1

σ2
ν

Q

Ω−1/2 =
1

σ1

P +
1

σν

Q

9õ,, Ωr = (σ2
1)

rP + (σ2
ν)

rQ , r ªÑL<íÓ¾�

Swamy ¸ Arora (1972) �‡ª‚à�s‘c¦�íj�°) σ2
ν £ σ2

1 � �ø‘u 

qí (Within) c¦�

σ̂2
ν = [y′Qy − y′QX(X ′QX)−1X ′Qy/[N(T − 1)−K]

�ù‘u Èí (Between) c¦�

σ̂2
1 = [y′Py − y′PZ(Z ′PZ)−1Z ′Py]/(N −K − 1)

ø 3.14 � y = Zδ + µ 
, Q D P ª)-Þ�²(íj˙�







Qy

Py






=







QZ

PZ






δ +







Qµ

Pµ







/ÏÏáí�ÌMÑ 0 7‰æbu‰bä³Ñ






σ2
νQ 0

0 σ2
1P






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7Bbª%â�-Þíc¦�øi�á α #¾Î¥






Qy

(P − J̄NT )y






=







QX

(P − J̄NT )X






β +







Qµ

(P − J̄NT )µ







w2 QLNT = 0 / (P − J̄NT )LNT = 0 , 7ÏÏáí�ÌMÑ 0 , ‰æbu‰bä³Ñ







σ2
νQ 0

0 σ2
1(P − J̄NT )







ªR) GLS í,lMÑ

β̂GLS = [(X ′QX)/σ2
ν) + X ′(P − J̄NT )X/σ2

1]
−1

× [(X ′Qy/σ2
ν) + X ′(P − J̄NT )y/σ2

1]

= [X ′QX + σ2
νX

′(P − J̄NT )X/σ2
1]

−1

× [X ′Qy + σ2
νX

′(P − J̄NT )y/σ2
1]

= [WXX + φ2BXX ]−1[WXy + φ2BXy]

w2 WXX = X ′QX , BXX = X ′(P − J̄NT )X , φ2 = σ2
ν/σ

2
1 , 7 var(β̂GLS) =

σ2
ν

(

X ′QX + X ′(P − J̄NT )Xσ2
ν/σ

2
1

)

−1
= σ2

ν [WXX + φ2BXX ]−1 ,  qíí β ,lMÑ

β̃Within = W−1
XXWXy ,  Èí β ,lMÑ β̂Between = B−1

XXBXy , 7 β̂GLS ¹uâ β̃Within

D β̂Between ‹��Ì7A

β̂GLS = W1β̃Within + W2β̂Between

w2

W1 = [WXX + φ2BXX ]−1WXX

W2 = [WXX + φ2BXX ]−1(φ2BXX) = 1−W1

¥uâ Maddala (1971) F„, w�sõM)·<: (1) à‹ σ2
µ = 0 , † φ2 = 1 , / β̂GLS

}¢“A β̂OLS ; (2) à‹ T →∞ , † φ2 → 0 , / β̂GLS }b²k β̃Within �
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7ç WXX ª BXX ×'Öv, β̂GLS }Q¡k β̃Within ; ó¥Ë, ç BXX ª WXX ×

'Öv, β̂GLS }b²k β̂Between � ²k5,  qí,lM�I7 Èí‰�, 7 Èí,l

M�I7 qí‰��7 OLS ,lM# qí¸ Èí‰�ó�í�½�

Taylor (1980) T|�Ìš… one-way íÏÏá_�!�� Fªœ qí,lMD Swamy-

Arora í GLS ,lM, êÛJ-úõ!‹: (1) ÊF�Aâ�ýí8”-, GLS ª LSDV

y�^0; (2) GLS í‰æb*.�¬ Cramer-Rao -Ìí 17 % J,; (3) œx�^,l

Mí‰æb..Íÿ}ßÞœ�^í GLS ,lM� 2

3.4 	ì^‹DÓœ^‹íªœ

b²Ï	ì^‹CuÓœ^‹1.ñq, Mundlak (1961) £ Wallace ¸ Hussain (1969)

T‡à	ì^‹_�ß; O Balestra ¸ Nerlove (1966) †�‡àÓœ^‹_�ß� 7âB

b‡ÞíRûªø, Ê	ì^‹_�- β [bí‰æbÑ var(β̃) = σ2
ν(X

′QX)−1 , 7ÊÓ

œ^‹_�-í β [bí‰æbÑ var(β̂GLS) = σ2
ν

(

X ′QX + X ′(P − J̄NT )Xσ2
ν/σ

2
1

)

−1

, ¹ var(β̃) ≥ var(β̂GLS) , /çt−ðb N '×v, 	ì^‹_�ø}¸Ü'ÖíAâ�,

Ä¤, øOîwÑÓœ^‹_�}ª	ì^‹_�ß�

2ª¡© Badi H. Baltagi í Econometric Analysis of Panel Data (2001)�
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� 4 ı

õ„û˝

ÄJ"’e¶ªÀÓUàdiÞCvÈb�_�, ?TXyÖím78Ñ, Ä¤…û˝þ

tUàJ"’eV�š«É$
.qhôƒíæ�Ñ{Ûï, õõ«ÉíÚäß“
Òm7u

´·?£vtÇ, 
Ò?´k}tÇ¬�ƒéI’AÌ¶Íó$gí‰�, ¹qÛ¾7u´�

ŒkI’A×¦�çÑ{� Oâk‹�4í’eÊõ„}&,1.ñqéO, /©ðt−í$

�Ü@·}�AÐí β M, Ä¤…û˝øx�ó¡ β Mít−¯9AÑ°ø , 1¦¬!¯

4�ì° qF�t−í β MÑø_, ¹¦¬!¯4�ì(, ° qt−í β MªeÑuø

_í, /.}ÓOvÈ%¬7Z‰, ç¥<x�ó°WÑj˙�ít−¯9–Vd}&v, ÿ

y?*2¾¦’m, �šƒæ�Ñ{7�

4.1 š…VÄD²Ï

…û˝íš…u¦A«É%ÈhÑ’eé, ‚ÈA¬Å 89 �j~B¬Å 92 � 5 ~�¢

í~’e, J«É$
,
íÚä“2Ñ{0� 
MD…ïª�ú_‰bÊ…û˝‚È2Ìÿ

ˇ’eí‘| 36 ðt−, ¤ 36 ðt−YåÑ: �¦� Æ�� ¤¦’m� hÎ� mˇÊ� E£�

ÉÔ� �Ä� òÔ� ìñ� ×�� ¹7� û±� �x� �j� $r� [;� G)Ú� QÔÚ� #_�

ªA� 0�� ú¼Ú� =�� 7?� q�� hm� m�� �.Ð� £¡� ¯£� =Á� 2Ä� �Á�

1
� ‰m��

7}J«Éc_,
íÚä“TÑ²¦’eíúï, uÄÑðb|Ö, ªœñqvƒWÑ

j˙�œQ¡í�¼, U5¦¬!¯4�ì, /ókû˝íÌ„, c?‘²ükû˝‚È 41 ‚
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Ç 4.1: ¬Å 89 �j~B 92 �ü~×bDÚäé$Nb•‘Ç

ít−ðb, FJnÉà 36 ðt−VH[ò�xß“, .¬¤ 36 ðt−˛%Ö�7,Áí

ÉKŸe� 2Áíù”ñ¸\�jK� 2-ÁíÚÄX@Â¸Ú7Ui£-ÁíÚä¦˜� ’

m����®_.°íÚäß“é�, ª¡©[ 5.11 ¥<t−íß“é�, }²¦Úä“®

_.°íß“�GÑíu`ª?íH[«Éc_ò�x“, /6‚k…û˝v©ó¡WÑj˙

�í�¼�

Ç 4.1 u…û˝‚È 41 ‚í×bDÚäé$•‘Ç, ªõ|Ê¬Å 89 � 2 ~v×b

ÛúNõ×É, 7Úäé$¤v6•,üìÖõW8, OÓOr7æ˜�x™Ç“í	à, Ê

89 �2vNbÇá%-Ë, /A¤–íú�Ö2øòTk�}QIíÕG, òB 92 �ü~�

×bNb˛ÄB 4500 õ˝¬, 7Úäé$6”.ƒ 200 õ�

4.2 õ„¬˙

…�dJ"’eí CAPM ìg_�à-

Rit = α + βMMit + βSIZESIZEit + βpePEit + µi + νit
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w2 Rit ut−íÑ{0, Mit u«$‹�NbíÑ{0, SIZEit uÀPÑhNjít−


M, PEit ut−í…ïª, µi uhô.ƒí_�^‹, νit u”ìíß×á�

7b$A APT íÖÄäìg_�,íl, lø¤ 36 ðt−®ðíÑ{0¯–V°Ää,

/;W Roll ¸ Ross (1980) T| 3 C 4 _Ääbu|_í�õ, ²ìUà 3 _Ää, ‚à

Ää}&í3A}¶‚| 3 _Ää, J¤ 3 _Ää�²¥ CAPM _�í×bNb‰b, y

‹,ŸVí
M£…ïªs_‰bÿª$AJ"’eí APT ÖÄäìg_�

Rit = α + β1f
1
it + β2f

2
it + β3f

3
it + βSIZESIZEit + βpePEit + µi + νit

w2 f 1
it� f 2

it £ f 3
it }�Ñâr¶t−íÑ{0ø–‚|íú_Ää, wì°,FH�

.�u CAPM C APT , t−Ñ{0î}§Í$4êÔ£ÝÍ$4êÔí	à, Ï�

ut−íÝÍ$4êÔ¶}˛¤.óÉ, ¹©ðt−…™ÝÍ$4êÔí¶}c}	àAÐq

¶, .}	à�ðt−; 7Í$4êÔºóÉ, ®ðt−î}§ƒó°íÍ$4êÔ	à, ¹

_�t−íÍ$4êÔ£,Ñ{}˛¤óÉ� …�d CAPM _�2íÍ$4êÔJ«$‹

�NbíÑ{0H[, Ä©ðt−î}§×bí	à; 7 APT _�íÍ$4êÔ¶}†à

36 ðt−íÑ{0‚|Ví 3 _ÄäH[, Ä©ðt−îÌ¶fn§¥ 3 _Ääu°í	

à� ÝÍ$4êÔí¶}ÿut−AÐí
MD…ïª, ®t−í¥s_‰b·É}	à…™

AÐ, 1.}	àƒwFt−�

‹�%Èçð¦�wÑ
Òíã‚Ñ{u RM = Rf+ êÔû®, Ä¤…�d CAPM

2í×bNbÑ{0£ APT 2â®ðt−Ñ{0ø–‚|í 3 _Ää, îÛpÎÌêÔ‚

0(, n?H[c_
Òí�çÑ{� …d[SàÛWís‚¢¦‚0dÑÌêÔ‚0í�H

‰b, 1 CAPM í×bNbÑ{0£ APT íú_Ää·l�Á¬ÛWís‚¢¦‚0(n

�pj˙�d}&í�

1…û˝}JBÅÛWís‚¢¦‚0TÑÌêÔ‚0í�H‰b[Ä (1) «ÉÅé‰S.ì‚� .ì¾ê

W, ’e.êc, ]._à� (2) ½C„ ‚0 (TIBOR) Ö”¡ÑÌ]à� °�£¦Œ�3êÔ5‚0, /¼

�4×, O”q§ƒÛWíßã, ?._à� (3) ÛWu$äøÅÀ¢œZñÍ� −„rÅŒÞX#� õlÅðŒ

Þ\µí|òÀ¢œZ, w]à”ªÔ, ]ªøw‚0eÑÌêÔ‚0�
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4.3 J"’eí} !‹

Ñ?UàJ"’eªWæ�Ñ{í,l, íl, .Ûl¦¬!¯4�ìíÆ§, Ä¤ÙA

J!¯4�ìÑ!�, ;Ww F M‡ú 36 ðt−k8}ˇ, zWÑj˙�œQ¡ít−¦

Ñ°øé, U?øø¦¬ Chow Test� 7Ä APT í‰bª CAPM Ö, b°¦¬�ìí‘

K6ÿª CAPM Ã�, Ä¤ÉbÊ APT _�-í ˇ?¦¬!¯4�ì, †ó°íˇÊ

CAPM -6??¦¬�ì, FJÉb‡ú APT _�VªW} ¹ª�

Ñ7îhíø−¨<t−íWÑj˙�uœQ¡í, lø®t−í APT _�}��ø

óiÞí�Àc¦, yø β1, β2, β3, βSIZE, βpe �ü_[bœQ¡ít−9Ñ°ø , ÿª

ªW!¯4�ì7� 36 ðt− APT _�í�Àc¦[bª¡c[ 5.2, â¤[ªõ| β [

bÊ$l®Ä 5 % -x$léO4í1.Ö, Ê APT _��ü_‰b-, 36 ðt−u�

180 _[b, ,uc� 56 _[bÑéOí7˛, Êt−d_‰b-, 36 ðt−É� 5 ðt−

uéOí; 7…ïª‰bÉ� 8 ðuéOí, æ�Ñ{‰bÑéOíªW1.ò, ªcUàf

$j¶1.ñq^šƒæ�Ñ{�

7} ¦¬!¯4�ìí!‹à[ 5.1, ªõ|�øƒû íðbªœÖ, 6ÿu¥< 

�œÖWÑj˙�óNít−; 7�üƒÿ ·c�sðt−íWÑj˙�œQ¡í7˛; O

�.Ð� ¹7� £hÎ� 3 ðíWÑj˙�DwF®ðÏæ¬×, Ä7Ì¶9p1¦¬�ì�

â[ 5.11 t−ß“}éí!‹?ªø, â|,ÁíÉKŸeX@ƒ|-ÁíÚä¦˜£’m

��, } !‹éýó°ß“ít−9A°ø 1Ì¶ß‚¦¬!¯4�ì, ó°ß“é�í

t−.c)wWÑj˙�ÿ}ó¡, Ä¤} !‹n}×Û® î¨Ö7.°ß“t−í8

$, àî˘k2Á\�ŸK�íòÔ�E£� ×�ÿ}˘ø�ù , O6*9\�ŸKí�.Ð

ÿÄwæ�Ñ{WÑÏæ¬×, 7û_Ì¶¯9í!‹; �ø ðb|Öí �ÝB˛¨Ö7

,� 2� -Á®_.°¼¨í�¼, ªcæ�Ñ{WÑíÏæD�¼F*9íß“�G1ÌÉ

[�
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4.4 CAPM D APT õ„!‹ªœ

âkðbœÖí�øB�û í CAPM £ APT !‹·ó°, Ä¤…�c}&�ø� ù

 í!‹ (¡©[ 5.3 B[ 5.6), �ú� û í!‹ª¡©[ 5.7 B[ 5.10�

â[ 5.3 (A) ª), Ê CAPM 	ì^‹_�-, �ø t−íã‚Ñ{0ªâ-�°

)

R̂it = −2.908 + 1.051Mit + 0.197SIZEit + 0.136PEit

°Ü, â[ 5.4 (A) ?ª), Ê APT 	ì^‹_�-, �ø t−à-�íã‚Ñ{0

R̂it = 1.876 + 0.018f 1
it + 0.089f 2

it − 0.066f 3
it + 0.104SIZEit + 0.02PEit

wì® ®^‹í�ÌÑ{j˙�î?ªà,s�[®, ÿ.y;H�

â[ 5.2 2í p Mªõ|ø� ù t−�_��Àc¦ví β [bÖšu.x$lé

O4, Í7â[ 5.3 B[ 5.6 2í p M¢ªõ|%âUàJ"’eí}&(, .�u CAPM

C APT _�í[b×¶}·‰Ñ$léO4,¥uÄÑJ"’e��|’míiõ, çzW

Ñj˙�œQ¡ít−9Ê°ø /¦¬!¯4�ì(, ÿ'ñq�|ƒ.qéÛíæ�Ñ{

Ûï�

âk β [bu$�Ñ{úêÔ¥@í˙�, β BòFÛwVíêÔ6Bò� 7…ïª¦

�·\àVÇ,t−í×‚?‰Cú„Víã‚, Ä¤út−7k, ª0BòBß, [ý„V

AÅ}BVBò; OÿI’67k, uNÑ˛�t−„VøjíŒìFÛG|íA…, 6ÿu

I’6k×)øjí‚âFÛI’íÀç, FJª0BüBß, [ýÑ×)ó°íÑ{, FÛ

I’íÀçBü� ç’ß ¯í…ïªª
Ò�Ì…ïª´òv, ÿ˚¤Ñò…ïªCAÅ�

$�I’ ¯; ó¥í, çI’ ¯í…ïªQk
ÒNbv, ÿ˚…ÑQ…ïªCgMI’

 ¯�

„‰íã‚Ñ{ub^kwêÔ, â[ 5.3 £[ 5.5 ªõ|, s .�uÊ	ì^‹CÓ

œ^‹_�-, CAPM í
ÒÍ$4êÔ[b βM îòkø, /Ê 5 % í$l®Ä-îÑ
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éO, [ýÊ CAPM _�-, BÅ,
Úä“í$�Ñ{0D
ÒêÔ×£²í(4óÉ,

/ç
Òš� 1 % v, ¥<t−íš�}�¬ 1 % , ¤!‹D Black, Jenson ¸ Scholes

(1972) £ Fama ¸ MacBeth (1973) íõ„!�wÑ$�Ñ{DÍ$êÔÈíüæ�(4

£óÉø_, îXM CAPM Ü�; O Lakonisshok ¸ Shapro (1986) ¸ Fama ¸ French

(1992) íõ„!�ºwÑ$�Ñ{DÍ$êÔÈ1ÌéOí£²É[, ÏÓ� (1979) íõ

„!‹6êÛ«Éí$�
Ò$�Ñ{0D β M1ÌéO£²É[, ¹Í$êÔú«É$�

Ñ{1Ìj„?‰�

7¤s íÝÍ$4êÔ¶}, CAPM í βSIZE ¸ βpe [bîòk APT í βSIZE

¸ βpe [b, [ýt−íæ�Ñ{ÛïÊ CAPM _�-ª APT _�Ü>, ¥uÄÑ APT

íú_Ääª CAPM c�×bNbø_ÄäíÍ$4êÔ, ™„¥yÖÝÍ$4êÔí¶

}, OâkMî'ü, FJ.�u CAPM ´u APT , t−íæ�Ñ{Ü>�·�ü�

/…û˝!‹êÛ…ïª£
MDt−íÑ{î×£óÉ,[ýçt−í…ïªBò, Ñ

{6ÿBò, �,¸ (2000) 6êÛ«É$
 �Ùv½‘, �v½”�, æÊ…ïª^‹; Ù

Sõ (1992) †êÛ«É$�Ñ{0D…ïªÈíÉ[1.pé� 7ÙA6êÛ«ÉíÚä

t−d_B×, Ñ{6Bò, ¥õ!‹Dd.,×¶}ı°t−d_B×, Ñ{BQí�õ�

ßó¥, ¥uÄÑ«ÉíÚä“x�d_%È (economies of scale), ×t−ªÓOÓOÞ

ß%Ðd_íØ×, %È^ï×‹§ê�íG‘, ×�$“Ä¤ªJ±QÞßA…, Tò‚â,

ıÓÆ (2000) 6êÛ«ÉÚä�¼˛9(í%Ðx�A…^0, ŸÄu˛9(ª=ªè^

(Synergy) , 6?Ø×AÐí
Ò2�0, U
Ò$AÖ´C›´, ®ƒTò‚âíñí; 3

ù� (1997) 6êÛ«É$
³�d_^‹; è�� (1994) ºêÛ«É$
æ�d_^‹,

Ä¤d_^‹u´æÊ«Éí$�
Ò, @eû˝j¶£š…í²¦7�.°!��

øO·J‡ì[b (R2) V‡i_�º_�íß;, â[ 5.3 £[ 5.4 �ø í CAPM

£ APT s_�í‡ì[bªyêÛ , APT _�í	ì^‹-,  qí (within) £rÞ

í (overall) ‡ì[bîòk CAPM _�-í, 7 APT  Èí (between) ‡ì[bÖ

ük CAPM í, OÏæ'ü; 7Óœ^‹_�-, APT í Èí£rÞí‡ì[bÖük

27



CAPM í, OÏæ6'ü, ªu ATP  qí‡ì[bºò| CAPM írÖ, ,!Võ, �

ø í APT _�j„‰ª CAPM ß� /âk CAPM íÍ$4êÔMit u×bNbÑ{

0, APT íÍ$4êÔ f 1
it� f 2

it £ f 3
it ú_Ääuâ 36 ðt−íÑ{0u°‚|Ví, FJ

APT ¥ú_Ääª×bNbD¥ 36 ðt−íÑ{0óÉ4}yò, Ä¤…û˝í APT _

�út−Ñ{0íj„‰ªœ#u'¯Üí�

yõ[ 5.5 £[ 5.6 �ù í!‹, 	ì^‹_�-í!‹D�ø ó°, îu APT

 qí£rÞí‡ì[bòk CAPM í, 7 APT  Èí‡ì[bª CAPM íÉüø<;

OÊÓœ^‹-, APT qí£rÞí‡ì[bò| CAPM írÖ, O APT  Èí‡ì

[bÉü CAPM øõ, ¤ 6�„7 APT _�íj„‰íüª CAPM ß, ªc Fama

¸ French íúÄä_�ú«ÉíÚäß“?�'ßíj„?‰� Oo‚ô=d (1989) ?l

J3A}}&¶¾¦,ñ%Èíú_H[4Ää (õ•Ää� ÓgÄä£¨ÖÜ“0¸l°�

ºb¾í�úÄä), àVj„«É¬Å 67 �B 77 �í 40 ð,
t−$g, j„?‰ª

CAPM ¸ APT ·pü�

yõ©_[�ìçvÈ.‰-_�^‹u´æÊí!‹, Ê™Ìcq H0 : µi = 0 -,

s .�uÊ CAPM C APT -, F �ìí p MÊ$l®Ä 5 % -î.x�$léO4,

[ý…û˝F²¦íš…t−1Ìpéí_�^‹, ¹° qt−í_�t−Ô4C%ÜAí

�Ü?‰��1Ìpéí.°Cß;, 6âk© ·�¦¬!¯4�ì, H[©ø qít−

wWÑj˙�uóçQ¡í, Ä¤'ØÊ° qít−vƒÏæ”×ít−Ô”�7¦ÊI’

6íi�, à‹G,FË�íuBbû˝2/ø t−$�íI’ ¯, Ä¤I’ ¯qíF

�t−1ÌÔ�tÇíÔ”ªhôƒ, FJFÿÌ¶;W q/ðt−LSí’mV	àFí

Ñ{0, ¹FÌ¶‚à!…Þí¾7V×)�çÑ{, 6âk° qít−Ïæ4·.×7Ì

¶®ƒêÔ}àí^‹7�

7�ú�û í!‹×_,D�ø�ù í!‹Ï.Ö,·u APT íj„?‰ª CAPM

#, /° qít−îÌ_�^‹� ,!7�, â¥û ðbœÖí �Võ, ¦Ê…û˝í


Ò, } (©ø ít−îuWÑj˙�œó¡í, �‚kBb�šæ�Ñ{íÛï, °v
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66Bb�„7 Fama ¸ French íúÄä_�ú«ÉíÚä“
Ò\�'ßíj„‰; O

à¦ÊI’Aí
Ò, âk©ø íI’ ¯îÌ_�^‹æÊ, Ä¤FÿÌ¶hôƒI’ 

¯q/ðt−u´�æ�Õ”, 7ø}TòwI’êÔ� wì�ü ƒ�ÿ ·c�sðt−

¦¬!¯4�ì, âkðb¬ý, ÿ._¯‚àJ"’e¶T}&7�
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� 5 ı

!�D(/û˝�‡

5.1 !�

…�d3bu‚àJ"’e¶íiõþt�š«É$
.qéÛíæ�Ñ{Ûï, âkJ

"’e�J-sáiõ: (1) ªTXyÖím78Ñ; (2) orû˝6}&Ì¶ÀÓâóiÞ

CdiÞ’eFj²í%È½æ� Ä¤UàJ"’eV}& CAPM £ APT í
Ò^04,

ªŸ… CAPM £ APT cUàdiÞí’e�G-, ?6ŒBb¾¦yÖ’m�

,!Vz, …�díû˝úïÊû˝‚È�J-�õ!�: (1) Ÿ…®ðÀÖí�Àc¦

β [b×·.x$léO4, 7Ê©ø î%¬Ã�í!¯4�ì(, yUàJ"’e¶d}

&, ÿU} (íc β [b�˛·x$léO4, k}‚à7J"’eíiõ; (2) .c�

„ Fama ¸ French íúÄä_�ú«ÉíÚä“
Ò�'ßíj„?‰, /©ø APT

_�íj„?‰·ª CAPM #, ?„õ7ÖÄä_�ªÀÄä_�ßíÜ�; (3) ©ø í

_�^‹î.æÊ, I’×Và³�…û˝2í/ I’ ¯, ø.‚kdêÔí}à�

5.2 (/û˝�‡

ÖÍ…�dUàJ"’e��šƒ«Éò�xß“íæ�Ñ{Ûï, Oþ�J-sõ³\,

(/û˝6à�E�ªþtZª: (1) âk…û˝‚Èc� 41 ‚, 7Äû˝íÌ„, �¼ð

b.ÛükvÈ‚b, û_?Sàít−Ì¶¬Ö, à‹?UàyÖ‚b (¹‚àyòäí’

e), OvÈÅ�Bs (Bq¦¬!¯4�ì), †ÿ?SàyÖðt−, 6ÿB?¯¯J"’
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e‚ÈBsBß (Short Panel) íb°7; (2) ókb¦¬!¯4�ìíÆ§, n?øWÑj

˙�Q¡ít−9Êø–d}&, ¨AÊ} í¶}�û ·c�sðít−b7˛, 7sð

t−íbñ1._¯àJ"’ed}&, ÝÑ³\, (/û˝à?vƒWÑj˙�yQ¡í�

¼, 7U©ø íðb?�Ì}º@}yê1�
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[ 5.2: 36 ðt−_��Àc¦!‹

t − β1 β2 β3 βSIZE βPE

m� -0.112 0.150 0.027 0.121 0.06

(0.001*) (0.000*) (0.563) (0.210) (0.315)

�.Ð 0.203 0.032 -0.211 0.036 0.136

(0.000*) (0.431) (0.000*) (0.401) (0.018*)

£¡ -0.108 -0.065 0.302 -0.072 0.189

(0.001*) (0.055) (0.000*) (0.083) (0.015*)

¯£ 0.016 -0.131 0.236 0.019 0.188

(0.573) (0.000*) (0.000*) (0.641) (0.018*)

=Á -0.065 0.05 0.119 0.044 0.158

(0.066) (0.232) (0.016*) (0.424) (0.035*)

2Ä -0.066 -0.045 0.187 0.183 0.073

(0.04*) (0.192) (0.000*) (0.288) (0.381)

�Á 0.207 -0.145 -0.021 0.121 0.02

(0.000*) (0.001*) (0.689) (0.306) (0.849)

1
 0.118 -0.078 0.002 0.52 0.109

(0.008*) (0.113) (0.977) (0.019*) (0.025*)

‰m -0.07 0.049 0.114 0.088 -0.033

(0.032*) (0.190) (0.013*) (0.018*) (0.376)

QÔÚ -0.073 0.037 0.119 0.234 0.015

(0.012*) (0.273) (0.003*) (0.01*) (0.902)

#_ 0.089 0.004 -0.041 0.051 0.05

/Q-Ü
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wQ,Ü

t − β1 β2 β3 βSIZE βPE

(0.004*) (0.893) (0.318) (0.558) (0.705)

ªA -0.073 0.017 0.164 -0.126 0.754

(0.093) (0.729) (0.009*) (0.389) (0.098)

0� -0.13 0.207 -0.013 0.108 0.093

(0.000*) (0.000*) (0.723) (0.010*) (0.544)

ú¼Ú 0.012 0.009 0.049 0.170 0.011

(0.722) (0.803) (0.284) (0.084) (0.955)

=� 0.121 -0.142 0.088 0.117 -0.05

(0.000*) (0.000*) (0.030*) (0.062) (0.792)

7? -0.015 0.13 -0.09 -0.008 -0.03

(0.648) (0.001*) (0.063) (0.932) (0.725 )

q� -0.068 -0.057 0.276 0.096 -0.135

(0.028*) (0.097) (0.000*) (0.103) (0.493)

hm 0.04 0.079 -0.07 -0.048 0.329

(0.134) (0.016*) (0.053) (0.514) (0.008*)

ìñ 0.152 -0.024 -0.098 0.476 -0.335

(0.000*) (0.554) (0.059) (0.053) (0.165)

×� 0.039 0.064 -0.053 0.028 0.094

(0.244) (0.097) (0.272) (0.847) (0.234)

¹7 -0.158 0.261 -0.032 0.188 0.144

(0.000*) (0.000*) (0.490) (0.439) (0.513)

û± -0.018 0.068 -0.049 0.24 0.41

/Q-Ü
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wQ,Ü

t − β1 β2 β3 βSIZE βPE

(0.461) (0.026*) (0.146) (0.247) (0.044*)

�x 0.077 -0.07 0.061 0.157 -0.011

(0.054) (0.112) (0.227) (0.485) (0.963)

�j -0.018 0.031 -0.006 0.004 0.031

(0.326) (0.159) (0.803) (0.959) (0.717)

$r 0.022 0.062 -0.014 0.34 -0.006

(0.470) (0.099) (0.744) (0.019*) (0.947)

[; 0.042 0.03 -0.012 0.022 0.05

(0.330) (0.549) (0.852) (0.850) (0.495)

G)Ú 0.044 0.048 -0.074 1.142 -0.083

(0.266) (0.318) (0.179) (0.183) (0.223)

�¦ 0.118 -0.08 0.038 0.58 0.421

(0.005*) (0.093) (0.471) (0.235) (0.153)

Æ� 0.028 0.114 -0.106 0.667 -0.517

(0.457) (0.014*) (0.056) (0.166) (0.106)

¤¦’m 0.025 0.126 -0.127 -0.019 0.058

(0.473) (0.001*) (0.009*) (0.875) (0.676)

hÎ 0.086 -0.17 0.17 0.194 0.67

(0.008*) (0.000*) (0.000*) (0.504) (0.004*)

mˇÊ 0.161 -0.072 -0.059 0.303 0.133

(0.000*) (0.115) (0.313) (0.402) (0.688)

E£ 0.185 -0.072 -0.104 0.057 0.458

/Q-Ü
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wQ,Ü

t − β1 β2 β3 βSIZE βPE

(0.000*) (0.161) (0.081) (0.923) (0.265)

ÉÔ 0.032 0.047 -0.013 0.085 0.135

(0.431) (0.294) (0.802) (0.883) (0.785)

�Ä 0 0.087 -0.06 0.323 -0.212

(0.993) (0.108) (0.322) (0.203) (0.556)

òÔ -0.015 0.112 -0.051 0.012 0.134

(0.685) (0.014*) (0.336) (0.932) (0.104)

Å1: ( ) qíMÑ p M�

Å2: * [ýÊ$l®Ä 5 % -ÑéO, Ê APT _��ü_‰b-,36 ðt−

u� 180 _ β [b, ,u� 56 _ β [bÊ 5 % í$l®Ä-ÑéO;
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[ 5.3: �ø í CAPM !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.4561)

R2

‰b �bá βM βSIZE βPE within between overall

[b -2.908 1.051 0.197 0.136 0.407 0.135 0.388

t M -1.35 14.33 3.20 3.30 – – –

p M 0.177 0.000* 0.001* 0.001* – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá βM βSIZE βPE within between overall

[b -0.262 1.05 0.1 0.161 0.403 0.178 0.399

z M -0.15 14.32 2.69 4.32 – – –

p M 0.879 0.000* 0.007* 0.001* – – –

* [ýÊ$l®Ä 5 % -ÑéO, s^‹íú_ β [bÊ 5 % í$l®Ä-îÑéO�
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[ 5.4: �ø í APT !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.4694)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b 1.876 0.018 0.089 -0.066 0.104 0.02 0.650 0.103 0.643

t M 1.11 1.49 6.34 -4.10 2.18 0.62 – – –

p M 0.266 0.136 0.000* 0.000* 0.03* 0.534 – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b 2.984 0.017 0.09 -0.066 0.057 0.038 0.649 0.132 0.396

z M 2.23 1.46 6.39 -4.12 2.01 1.28 – – –

p M 0.026* 0.144 0.000* 0.000* 0.044* 0.201 – – –

* [ýÊ$l®Ä 5 % -ÑéO, s^‹Î7 β1 £ βPE .x$léO4Õ,

wìí β [bÊ 5 % í$l®Ä-îÑéO�

46



[ 5.5: �ù í CAPM !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.4625)

R2

‰b �bá βM βSIZE βPE within between overall

[b -4.756 1.064 0.196 0.193 0.409 0.234 0.396

t M -1.91 12.16 3.07 5.56 – – –

p M 0.058 0.000* 0.002* 0.000* – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá βM βSIZE βPE within between overall

[b -2.331 1.053 0.13 0.194 0.406 0.288 0.399

z M -1.05 12.06 2.39 5.8 – – –

p M 0.293 0.000* 0.017* 0.000* – – –

* [ýÊ$l®Ä 5 % -ÑéO, s^‹íú_ β [bÊ 5 % í$l®Ä-îÑéO�
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[ 5.6: �ù í APT !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.8195)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b 0.09 0.109 -0.022 -0.048 0.109 0.063 0.653 0.17 0.65

t M 0.05 7.69 -1.31 -2.38 2.24 2.16 – – –

p M 0.963 0.000* 0.192 0.018* 0.026* 0.032* – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b 1.168 0.11 -0.022 -0.048 0.078 0.068 0.652 0.219 0.65

z M 0.68 7.78 -1.34 -2.39 1.87 2.45 – – –

p M 0.496 0.000* 0.179 0.017* 0.062 0.014* – – –

* [ýÊ$l®Ä 5 % -ÑéO, Î7	ì^‹_�-í β2 £Óœ^‹_�-í β2 £ βSIZE .x$léO4Õ,

wìí β [bÊ 5 %í$l®Ä-îÑéO�
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[ 5.7: �ú í CAPM !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.3469)

R2

‰b �bá βM βSIZE βPE within between overall

[b -8.497 1.225 0.147 0.130 0.533 0.044 0.516

t M -2.80 13.76 4.47 2.76 – – –

p M 0.006* 0.000* 0.000* 0.006* – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá βM βSIZE βPE within between overall

[b -5.409 1.225 0.111 0.133 0.530 0.068 0.519

z M -1.96 13.69 3.81 2.88 – – –

p M 0.051 0.000* 0.000* 0.004* – – –

* [ýÊ$l®Ä 5 % -ÑéO, s^‹íú_ β [bÊ 5 % í$l®Ä-îÑéO�
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[ 5.8: �ú í APT !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.3669)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b -4.795 -0.092 0.097 0.078 0.099 0.099 0.703 0.053 0.695

t M -1.93 -6.20 5.45 3.83 3.74 2.54 – – –

p M 0.055 0.000* 0.000* 0.000* 0.000* 0.012* – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b -2.605 -0.091 0.097 0.077 0.074 0.100 0.702 0.08 0.697

z M -1.16 -6.13 5.45 3.77 3.18 2.64 – – –

p M 0.245 0.000* 0.000* 0.000* 0.001* 0.008* – – –

* [ýÊ$l®Ä 5 % -ÑéO, s^‹íú_ β [bÊ 5 % í$l®Ä-îÑéO�
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[ 5.9: �û í CAPM !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.2129)

R2

‰b �bá βM βSIZE βPE within between overall

[b -11.389 1.061 0.144 0.255 0.468 0.932 0.386

t M -3.73 10.63 3.23 3.11 – – –

p M 0.000* 0.000* 0.002* 0.002* – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá βM βSIZE βPE within between overall

[b -5.922 1.044 0.036 0.332 0.448 0.982 0.444

z M -2.47 10.33 1.60 4.30 – – –

p M 0.013* 0.000* 0.110 0.000* – – –

* [ýÊ$l®Ä 5 % -ÑéO, Î7Óœ^‹_�-í βSIZE .x$léO4Õ,

wìí β [bÊ 5 %í$l®Ä-îÑéO�
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[ 5.10: �û í APT !‹

(A) 	ì^‹_� (Within): (F �ì: p M�k 0.3061)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b -4.76 0.053 -0.083 0.111 0.089 0.112 0.701 0.924 0.675

t M -1.98 3.23 -4.46 5.15 2.63 1.71 – – –

p M 0.049* 0.002* 0.000* 0.000* 0.010* 0.090 – – –

(B) Óœ^‹_� (GLS)

R2

‰b �bá β1 β2 β3 βSIZE βPE within between overall

[b -1.916 0.054 -0.085 0.112 0.033 0.154 0.696 0.963 0.696

z M -1.03 -3.32 -4.58 5.21 1.97 2.50 – – –

p M 0.303 0.001* 0.000* 0.000* 0.048* 0.013* – – –

* [ýÊ$l®Ä 5 % -ÑéO, Î7	ì^‹_�-í βPE .x$léO4Õ,

wìí β [bÊ 5 %í$l®Ä-îÑéO�

52


