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S AR E&T E AR
-~ ~ 1 Bayesian
A4 * data augmentation 12 % Gibbs sampling & §/ 84 2 7 3+ 2 3c
/i % Gibbs sampling
vIG s BF D E P(X0 YIS A ek (e A A @ ehiE 2 4 e P(XY)
FeP(YIX) » fifima TAPT ¥ plicd 2 A KRR EB I A i Ap o
Gibbs sampling ;% & / : (2)
Given initial value y,
fori =1~N
xid PXIY.= yy) s
yid P(YIX = x;)4 =
2aNekAtedm PXY)

Example : assume real distribution of P(X ’ Y)

son(u =(3), 2212 3)

we know that

P(X|[Y =y) = N(2 + 3 s 3) » 10 % (1 i
= = * —_ E 5 * —_
y ( — 5 * 3 T

]

3 2 32
P(Y|X=X)=N(3+m*\g*(x—2) ’2*(1—10*2))
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— & ¥A Gibbs sampling 3 3% & 4 &5 4 8% 7k Sample size & 1000
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¥ iP5 41 Gibbs sampling # = %% frZ F 4 fie ¢t A i%4p i > & Sample size

—F% A
1000 T T3fc R R HfrE F EAFES A X o

> mean(x) > var(x)
[1] 2.072584 [1,]10.64462
> mean(y) > var(y)
[1] 2.990774 [1,]2.269077

> PAGRE A Sl e P(X* Y)dod 2 i dsf X o Y B %] e0if 2 4 o st LA A
#P(X 0 Y)idiesh -
%] %2 Gibbs sampling s34 » AP E R F A B S8k R 5L

BL% Model :

Rit" = BRpy¢ + &t £~N(0 » 02)
Rjt = Rjt" —ay; if Rye~< oy note by group 1
Rjt =10 if ay; < Rjt" < ay; note by group 0
Rit = Rjt" — @y if Rje" > 0t note by group 2
¢ 4 ! likelihood function L(al,az, B,0|R]-t,Rmt) 3)

~ group 1| ® o group 2 | ? o

goupo[* () REL T

24 @()LAFE ¥ i o PDF > ©( )23 ¥ & H CDF

prior distribution : p(ay, &, B,6|Rj¢, Ryye) = 1/0



-~ ~1—1 Gibbs Sampling Estimator
S RAEERK Ry A
AI@E) T

ploy, az,B,0) = T[(O(l' o, B, 0|Rjt ,Rmt, Rjt”

_ 1 Rje + o1 — BRme . n (1 Rjc + a; — BRy¢ .
- group 1 G(p o group 2 O_(p p

I l Rjt* - BRmt
group 0 o ¢ o

#¢ @()EIE ¥ ji s PDF o

L AR LN N S E A R
1'[(0(1, ay, B, 0|R]-t Rt Ryt

foalaz B0 Ry, R R =
1o jt mt jt f_n;m(R]t )T[(ap oy, B’ Glet y Rmt : R]t*) dal

I 1 Rjt+a1_BRmt
1 o ® o

f_n;m(R]t )1;[ [%(p( jt O‘10 B mt)] do;

an Y1(Rje — BRmt)

1 N 1
———<*exp |-
H=(_O 2 0
2“<\/#1> VH#L
R = BR R.. — BR
min(R]-t*)+ 21( ]t#ll3 mt) s s B 21( ]t#1[3 mt)
o 0]
VAL NEST

# k is number of group k
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= ~1—2 Alphal & AlphaZ2 Distribution

@
(O(1|O(2, B'G'Rjt , Rmt ’Rjt )"’N <_ 1( ]t#l mt) , H) mln_(llt )
g LU
. ZZ(Rjt - BRmt)
(0(2|a1, B0, Rjt, Rme, Ryt )NN <_ #2 "2 |maX(Rjt*)

# k is number of group k
Hoe min(Rjt*) #_minmum R;;" of group 0
# ¢ max(R;;") € maxmum R;*of group0

(0, az, B, 6|Rje, Rt Rt
f T[(O(l,O(z,B GlR]t'Rmt'R]t ) dp

11 l Rjt+a1 - BRmt *H 1 R]'t+a2 _BRmt *H l th* _ BRmt
1|0® o 210 ? o 0[c? o

o M[1 (Rittog = BRme\] M1 (Rie+ oz = BRme\] 1|1 (Ri — BRmt
Loy [5e o y o “olo® o dB

H[l (Rjt+al—BRmt>]*n[1 (Rjt+az—BRmt)]*n 1 (Rit” = BRmt
1lc® o 2|0 ® o 0la®? o

f(B|a1 , 02,6, Rit, Rme, Ryt

(L)g exp (Z 1(Rjt +0q) % Ry + ZZ(Rjt + ay) * Ry + 21 (Ryne * R" ) \/_

2mo VZ012Rest)? VW

_ exp (2_1 [Zl(R]t +oy — BRmt)z + ZZ(Rjt +a; — BRmt)z +20(Rjt BRmt) D
2

(=) Za(Rje + &) * Rone + Fa(Rye + @) * Rie + T (Rime * Ry’
2mo) &P

) ] Ja
GZ\/ZOlZ(Rmt)Z VW
. 1 5
B 'W=ﬁ E (Rt

012

( _ X1 ((Rjt +ay) * Rmt) + 2 ((Rjt +ay) * Rmt) + Y o(Rpe * Rt \lz-
P %1 2oRuc’)

-1
exp|—- 5
i k 12 O{Rmtz} ) |

o
\/_ _—
2T ’—21 : O{Rth}
11




-~ ~ 1 — 3 Beta Distribution

,
AL

(B|(x1 'O(Z'O-'Rjt'Rmt'Rjt*)NN(M ’ 22)

H ¢

7~

_ Zl((Rjt +ay) * Rppe) + ZZ((Rjt + ay) * Ryne) + Zo(Rne * Rj"
Y12 0{Rmt’}

___ %
,/21 2 o{Rmt”}

f(O' |a1 , 0o, B, Rjt ) Rmt ’ R]'t*

Y=

1'[(0(1, a,, B, 0|R]-t Rt » Rjt*
fooo 1t(0y, @z, B, 6[Rje, Ryt , Ry ") do

ol ) 1 s e |

o o 0lo

0)
Ci el ) SR ()| e
O o A e o )

n-1

(" 1865,

=l

— % Z(Rjt +o; — BRmt)z + Z(Rit +a; — BRmt)z + Z(Rit* - BRmt)2

1 * s v
EIIJ Y = (?lal ,0(2, B, R]'t,Rmt,R]‘t ) m/év\ ]ﬁa S

-3

-1y 1 -3
fy(y)=fo(y2)*§*y2

2*y2*exp( y*W) 1 =3
*y2

n-1

(W) * ()
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n-1
2

" exp(—y * W)

_Y

)7 rE

» 1 — 4 Sigma Distribution

@
1 * n—1 1
(;lal'az' B, Rjt, Rmt, Ryt )~Gamma (a: 5 :W>

#He

n : sample size

w—l
2

Z(Rjt +oq — BRmt)z + Z(Rjt + oy — BRmt)Z o Z:(Rjt’k - BRmt)zl
1 2 0

g A A L R AR R 3 Ry R e ST s Rk 2 iR
Rj"enF 2 2 4 Ry S A B T30 B S g ko F AL

Rjt* 4 fie o

BL% Model

Rii" =Rje + o4 note by group 1
o < Rit" < ap note by group 0
Rii" = Rje + ay note by group 2

# gt mogroup 1 PRy A7 11 E &0 Ry + oy KRG 53 E 2L group 2 ¢
R]-t*),' FOUEEM Ryt iTE BIE v group 0 E’v’ﬂRjt* FZ R4 Xeh 4 Fp

3V 444 group 0 42 E R A fe o

f(R]-tO*(some to ,to € group 0)|oc1, a2, B,0,Rjt, Ry, (given all t) )

1 R]to* - BRmtO
a? ( o

- R. " —BR
fO(Zl(p( jto B mt0> deto*

a; O o

13



1
———exp

. 2
-1 Rj:" = BRmt,
vV2mo 2 o

o (az = BRmto) o <a1 = BRmto)

o (0

= ~1-5 R Distribution

, .
A2

= ~1— 6 Gibbs sampling = /Z i 4% :
© A Ry €S SR o Ryt 6 ] FO 2 7 endR e
1.
determining the number of sample size n
given initial parameter «a;,a,,f3,0
PS:—1<a; <a,<1Ando >0
2.BAER L TS B
Rj > 0 % group 2

Rj: <0 % group 1

i

Rjt =0 & group 0

Wi

3.Use
(R]-to*(some to ,to € group 0)|a1, o2, B,0,Rjt, Ryt , (given all t))

2

~“N(BRmt, * 0l
And relation
Ri" =Ry + oy note by group 1
Rii" = Rjt + ay note by group 2

generator corresponding R;’

14

* . a
(R]-to (somet, ,t, € group 0)|0(1,a2, B,o,Rjt, Rmt, (given all t)) ~N(BRmt0 ) 02)|ai



4.
Calculate :
minmum R;;" of group 0 denote by min(R]-t*) And

maxmum R;;" of group 0 denote by max(R;")

Use :

(a1|a2, B,o,Rjt, Rme, Rjt )~N <_ 1 Jt#l mt) o mm_(1Jt )
* ZZ(R - BR ) 0'2 1

(az]or, B0, Rie, e, Rje") ~N <_ EZR |maX(Rit*)

generator : a; and o,

storage : o, and o, (Each time)
replace : old a; and old a,

5.

Calculate :

M = Zgroup 1 ((Rjt s 0(1) g Rmt) 4 Zgroup 2 ((Rjt + 0‘2) * Rmt) + Zgroup O(Rmt * Rjt*)
Zgroup 12 O{Rmtz}

o
Y=
\/Zgroup 12 O{Rmtz}

Use :

(B|ay , a2, 0, Rjt, Ryne , Ryt )~N(M > £2)
generator : 3

storage : [ (Each time)

replace : old

6.

Calculate :

1 2 2 2
W=2| > Ryt —BRu) + ) (Ret = BRm) + > (Ry' = BRumo)

group 1 group 2 group 0

15



Use :

1 * n—1
(; |(X1 » 0o, Bl Rjt , Rmt ’ Rjt ) ~Gamma(a = — B = _)
generator - o
storage : o (Each time)

replace : old o

Above 3~6 Called one cycle

7.
do100,000 cycle

8. Calculate four g

16



= ~ 2 Frequentist
EM(Estimation Maximization)

/T %

ket
BE 3 - L datas & BIMA
Observed data X = (x1 P Xy o Xn)
Unobserved data Z = (21 Y Zy zn)
h are the parameters
¥ & 0 P(X 0 Z|h) B e & A fie Sdics | # (X0 Z) is the full data
EM Algorithm :
PR S SN
Estimation (E)step :
#+ 8 E[P(X2Zh)| #¢ :fI* observedX{r § # S #ch 3 Z

Maximization (M)step :

W

=

154 % @ E[P(Y]h) ] & B4 & cioh’ i B Sk g 2 4 h
Z%Eﬁ,

€45 3 {(E)stepfr(M)step E Sjh'fot # o5 e B

h’fi.%fuh 7 %fchamizit2% o

~ ~2—1 EM Method

Model :

L = L(ay, ay, B, G|Rjt: Ront)

_ 1 R]t + 0(1 - BRmt 1 R]t + 0(2 - BRmt
B P o e P o

o (2 ), (1= )

o

# ¢ ()RR ¥ e PDF » &()L4%% ¥ fi o CDF
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Analysis :
Ls- B4 $enfrin it £ @ % MLE 2 2 355 3 w] S dicen
PR B TR S 2 S T ] E A ey, 0 A
Tz k+ J2 A i < Model o L(ay, oy, B, 6|Rjt Rine) # * 5 L(B, o]y, az, Ry, Rine)

2 Rf2MLE$5 ) B0 éhig i o

B
1 R-+a—BRm 1 (Ri+a, — PRy
L(B, 0|0(1,(x2,R]t, Rnt) = Ty [E(p( jt ™% t>l 1Tz [E‘p< jt 2(y t>l .
BRm 08 B
Ty [CDz ( t) ( . 3 )]
R

w1 2 B, o 5 MLE P, [cb (“2 BRm ) ( —B mt>]
SRR N e
Analysis -

Tt B % 8 5 group 0 & & : Ry" € (00 o)
# ¢ Ry =PRyet ¢ * €~N(070?%)

= in (group 0) R;;"~N(BRyy, 02)|§§

o T [cbz (O‘Z_TBR““> o (—al _GBR““)] = g E(p (Rit* % BRmt)l
@(.)EA%E ¥ & 0 PDF

Model :

1 R-t+0(1—BRt 1 R-t+0(2—BRt
L:L(B;0|a1,a2;Rjt'Rmt):“1 [E‘P( ] — || *m —~¢ ] SE

(0} (0 (0}
1 R]’t* - BRmt
Tol5? o

=InL=1In L(B, O'|O(1, Ay, Rjt: Rmt)

18



2

2 2
—1 2: Ryt +a; —BR R.. + o, — BR
= IH(ZTEO'Z) + ( jt 1 B mt) + ( jt 2 B mt)
2 21, o2 EZ .

0°1-2

s

Observed data Rj;, Ry

Unobserved data R (group 0)

Pl tay, @ ART 4 jeiln L(B, o|Rjt, Ry @1, 05) 24 1§ REEF 45 B,o chde i 3
Ar AP 3 F45 B0 e MLE

~ ~2—2BetaMLE

0InL(B, o|ay, az, Rjt, Rine)
ap

o2

Z(Rjt +og — BRmt)Rmt r Z(Rjt +oy; — BRmt)Rmt
il 2

=0

+ Z(Rt* — BRme) Rt

= Z(Rjt + o) * Ryt — Z(Rjt + 0‘2) * R + Z Rt *R¢ = B Z (Rmt)2
1 2 0

0-1>2

By, = 21(Rje + og) * Ry — ZZ(Rjt +ay) * Ry + o Ryne * Ry
MLE 2012(Rme)?

HP? R EX) 3 X~N(BRyy GZ)Igi

EX) = BRpe + 0 %

19



= ~2—3 Sigma MLE

9 InL(B, 0|y, az, Rig, Rine)

do
(R + al BRmt) (Rjt + &tz — PRne)?
> *3a In(2no?) +
SYCEI vy ftes

(R¢" — BRmy)?
+ Z 0%

0

Z z (R]t + al BRmt) Z (R]t + 0‘2 BRmt) z Ry — BRmt)Z

012

=0

o3 o3

2 2 %
(Rjt +oq — BRmt) (R]’t + 0y — BRmt) (R¢"—BRm)®> 1
> - + + =—
o o

1 2 0
= 6% yLe

2 2 " . 2
Zl(Rjt + oy — BRmt) + ZZ(Rjt +o; — BRmt) + Yo [[Rt 115 2BRy, Ry + Bszt
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|Simulation data|

Gibbs sampling

Sample size 1000 run time 1,000 true parameter :

> true

(1] [,2] [,3] [,4]
[1,] -0.0151977 0.01871786 -1.548321 0.04971042

oy a; B ¢
Result :
> mean (note[,1]) > mean (note[,2]) > mean (note(,3]) > mean (note[, 4])
[1] -0.01502501 [1]) 0.01649408 [1] -1.547073 I1] B-04352052
> median (note[,1]) > median(note[,2]) > median(note(,3])) > median(note[,4])
[1] -0.01511472 [1] 0.01636214 [1) -1.546946 [1] 0.04949694
oy L% B ¢
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Sample size 1000 run time 100,000 true parameter :

> true
[,1] [.2] [,3] [,4]
[1,] -0.1317812 0.1117481 0.8080516 0.03848179
oy s B G

Result :

> mean (note[,1]) > mean (note([,2]) > mean (note(,3]) > mean (note[,4])
[1] -0.1309725 [1] 0.1123192 [1] 0.8066624 [1] 0.0389362

> median (note[,1]) > median(note[,2]) > median(note[,3]) > median(note[,4])
[1] -0.1309366 [1] 0.1122961 [1] 0.8066226 [1] 0.03890593

oy L% B o

|Simulation dat

Sample size 200

> alphal_ans > alphaZ_ans > beta_ans > sigma_ans
[1] -0.05311 [1] 0.00457 [1] 0.53368 [1] 0.03372031

> true

[,1] [.2] [.31] [-4]
-0.05328 0.0121 0.5523969 0.03241055 4

v w
See 000 K

> alphal ans > alphaZz ans > beta_ans
[1] -0.05461 [1] 0.01498

(1,1

> sigma_ans

[1] 0.5562606 [1] 0.03317146
> true

(~11  [.2] (3] [,4]
[1,] -0.05328 0.0121 0.5523969 0.03241055
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9 ~1& vy ~ 2 Gibbs Sampling Result V.S EM Result

|datal size 100]

datal use EM Result

> alphal ans > alphaZ ans > beta_ans

> sigma_ans
[1] -0.03231 [1] 0.02947

[1] 1.133122 [1] 0.02555444

datal time 2000 Gibbs Sampling Result

> mean(note[,1]) > mean(note[,2]) > mean(note[,3]) > mean(notel,4])
[1] -0.03258749 [1] D0.02549582 [1] 0.6182785 [1] 0.02506359

> median(note[,1]) > median(note[,2]) > median(note[,3]) > mediani{note[,4])
[1] -0.03252269 [1] 0.0z5492z22 [1] D.5949665 [1] 0.02491645

0y 6 g

datal time 4000 Gibbs sampling

ay

> mean(notel,1])

> meaninote[,2]) > mean(notel,3]) > mean(note(,4])
[1] -0.03301035

[1] D0.02642665 [1] D0.7964052 [1] 0.02527237
> median(note[,1]) > median(note[,2]) > median(note[,3]) > median(note[,4])
[1] -0.03236322 [1] 0.0z2622001 [1] D.7933636 [1] 0.02511396

o [ g

datal time 10 - 000 Gibbs sampling

ay

> mean(note[,1]) > mean(note[,2]) > mean(notel,3]) > mean(note[,4])
[1] -0.03245519 [1] 0.02887423

[1] 1.409318 [1] D.02576819
> median(note[,1]) > median(note[,2]) > medianinote[,3]) > median(note[,4])
(1]

-0.03210413 [1] 0.0z2858063 [1] 1.410577 [1] 0.02559092

o ] o
datal time 100 » 000 Gibbs sampling

> meaninote[,1])
[1] -0.03280459

ay

> mean(note(,2]) . mean(note[,3]) > meani(notel[,4])
(1] 0.02939318 [1] 1.146148 [1] 0.02507361

> median(note[,1])> wedian(note(,2]) . wedian(note[,3] > median(note[,4])
[1] -0.03246302 [1] 0.029115841

[1] 1.138823 (1] 0.02489669

5] a; B G
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|data?2 size 1000

data? use EM Result

> alphal ans > alpha2 ans > beta ans > sigma_ans
[1] -0.02687 [1] 0.02394 [1] 0.1082602 [1] 0.05151914

data2 time 1 - 000 Gibbs Sampling Result

> mean(notel,1]) > mean(note[,2]) > mean(note[,3]) > mean(note[,4])
[1] -0.02765413 [1] 0.02258955 [1] 0.1540856 [1] 0.05135991

> median(note[,1]) > median(note[,2]) > median(note[,3]) > median(note[,4])
[1] -0.02777365 [1] 0.02257664 [1] 0.1881298 [1] 0.05128735

data2 time 10 » 000 Gibbs Sampling Result

> mean(note(,1]) > mean(note(,2]) > mean{note[,3]) > meaninote[,4])
[1] -0.02772204 [1] 0.02410897 [1] 0.201663 [1] 0.05218017

> median(note[,1]) > median(note[,2])> median(note[,3]) > median(note[,4])
[1] -0.02764434 [1] 0.02412101 [1] 0.20086337 [1] D0.05213576

dataZ2 time 100 - 000 Gibbs Sampling Result

> mean(notel[,1]) > mean(note[,2]) > mean(note[,3]) > mean(note[,4])
[1] -0.02696358 [1] 0.02341591 [1] 0.0945296 [1] 0.0514199

> medianinote[,1])> mwedian(note[,2])> median({note[,3]) > wedian(note[,4])
[1] -0.027014 [1] 0.02335248 [1] 0.09387119 [1] 0.05136821

A~ BpEE

HAETEEH MRS B 1986~2011 & - ZHA R 6590% 5 R T A%
(55725 2007 4 4 ) > AAARHE BEARL TR NG RA -
TR —{A2kR AL AR 20X 5 amiF e E: 2 REs AN

SRR R B 24 18 A (R4 24 fEegEL) - (M4 % 2007 4 A 2 &)

28



--Alphal -=Alpha2

0.008 -

0.006 -

0.004 -

0.002 -

0 -

-0.002

-0.004

-0.006 -

-0.008 -

-0.01 +

-0.012 -

AFT U E B Fro A IEE e » ARG 2 SHRMMNEE A9
MR RRSFOIGHR 5 BLENNARHMME S aALEK - RE R
REEMETE E BIFHTRAGERER FTIGENRT - ILIFRIPHILE AT EFe
85 F AN AT RABAT T B RRAT AR L AR T B A RAT R AR A B 0
FHRATRA BT A T E M5 R d b sl & g if G0 SRR 5 -

LB P AE o X H AR Ry 40 B E A
BROABABEREITHARTH LR AL -

29



wEREA B 3

~Alphal -=-Alpha2

0.15

0.1

0.05

| 7 ' 8‘ 9 .10‘11‘12l13-14:15‘16‘
-0.05
0.1 -
-0.15 -
-0.2
-0.25 -
AV PG REER B A A 6 8 A oy Fray ey 0 2R B A 8oy
HXHRANBELE 6 84 EAFHFINRPa, » RIEAGBETRIARPIHEAR
FERBEEAE  ERVIGAGETREZAE XEF R 2504 R TH
B ARGH 10 L - 2B BAE 5 LA AR AR S UPTIA R  Ak (B AL AR
BAEA FRAGEN A SHAETL A 2000984 - AfvB L) FEALFZERLALRZET
G H T WG A B T A 16 2 B, RE S IEFNER A S
£ 200859 A 15 BEBEFmRBERTTEIALEN  WHELELINREYITE -

30



RERPE M A REAMAEC 2

——Alphal -=-Alpha2

0.01

0.005

-0.005

-0.01

F 3 C et S AL ST
HE M -
B ARBTG5 HE 389 LDV 42 %) #F 4%

ESOPNCE = VT

~Alphal =Alpha2

0.05

003 w

001
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1 3 ) 5 7 08 101112131415161&920*2223242526272&32930

-0.01 A

AN
-0.03 Y
/

-0.05

A 7 4) 1986 4F 1 A% 1989 4F 6 A

31



—+Alphal -=Alpha2
0.15

0.1

0.05

0 S L B B T
AT
-0.05

v

L]
e
| %]
=3

-0.1

-0.15

B 7+ 4) 1986 4E 4 B A \%
7/ “d

—+Alphal -=Alpha2

0.05

0.04 |y
\\ A
"INV /
0.01 v rﬂ
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
b 345 6 T % aiun 1415t71819T21f23:4252527M
-0.01 \ <

-0.02
|

-0.03

C 9 19864 1 A% 1989 4F 6 H

PANET N

e

HAPTHEA B AT H R E) 28 B — el R EBEA A diia s By Y A

32



BT HPER A F R T Bt - Rend

e

% 5 i & F LDV A 95 3 ) dhay
frog i A F i P Bk o Z i B oy fray 0 iE B 80 I EE
I A oS AT KR P RS AR o

References
[1] Bhushan, R., 1994, "An Informational Efficiency Perspective on the Post-Earnings Drift,"
Journal of Accouniting anid Econornics, 18, 46-65.
[2]Benston, G. J., and R. L. Hagerman, 1974, "Determinants of Bid-Ask Spreads in the
Over-the-Counter Market," Journal of Finianicial Economics, 1, 353-364.
[3]Berkowitz, S. A., D. E. Logue, and E. A. Noser, Jr., 1988, "The Total Cost of Transaction
Costs in the NYSE," Jourtnal of Finiance, 43, 97-112.
[4]Bhardwaj, R. K., and L. D. Brooks, 1992, "The January Anomaly: Effects of Low Share
Price, Transaction Costs, and Bid-Ask-Bias," Journial of Finiance, 47, 553-574.
[5]Bhushan, R., 1991, *Trading Costs, Liquidity, and Asset Holdings," Review of Finiancial
Studies, 4, 343-360.
[6]Copeland, T. E., and D. Galai, 1983, “Information Effects of the Bid-Ask Spread," Journal
of Finance, 38, 1457-14609.
[7]Conrad, J., G. Kaul, and M. Nimalendran,-1991; “Components of Short-Horizon Individual
Security Returns,” Jourlnal of Finiancial Econtomics, 29, 365-384.
[8]Constantinides, G., 1986, "Capital Market Equilibrium with Transaction Costs," Journal of
Political Econiomy, 94, 842-862.
[9]Dumas, B., and E. Luciano, 1991, "An Exact Solution to a Dynamic Portfolio Choice
Problem Under Transactions Costs," Journal of Finianice, 46, 577-598.
[10]Demsetz, H., 1968, "The Cost of Transacting,” Quarterly Journal of Econiomics, 82,
33-53.
[11]Grossman, S., and M. Miller, 1988, "Liquidity and Market Structure,” Journal of Finance,

43, 617-636.
33



[12]Glosten, L., and P. Milgrom, 1985, "Bid, Ask and Transaction Prices in a Specialist
Market with Heterogenously Informed Traders," Journal of Finiancial Economics, 14, 71-100.
[13]Huang, R., and H. Stoll, 1996, "Dealer Versus Auction Markets: A Paired Comparison of
Execution Costs on NASDAQ and the NYSE," Journal of Finiancial Ecotnomics, 41,313-357.
[14]Harris, L., 1990, "Statistical Properties of the Roll Serial Covariance Bid/Ask Spread
Estimator,” Journal of Finiance, 45, 579-590.

[15]Huang, R., and H. Stoll, 1994, "Market Microstructure and Stock Return Predictions,"
Review of Finiancial Studies, 7, 179-213.

[16]Johnson, D. B., 1994, "Property Rights to Investment Research: The Agency Costs of Soft
Dollar Brokerage.” Yale Journal on Regulation, 11 , 75-113.

[17]Kyle, A. S., 1985, "Continuous Auctions and Insider Trading,” Econometrica, 53,
1315-1335.

[18]Karpoff, M. K., and R. A. Walkling, 1988, “Short Term Trading Around Ex-Dividend
Days: Addition Evidence," Journal of Finiancial Economics, 21, 291-298.

[19]Kato, K., and U. Loewenstein, 1995, “The Ex-Dividend-Day Behavior of Stock Prices:
The Case of Japan,” Review of Finanicial Studies, 8, 817-848.

[20]Keim, D. B., and A. Madhavan, 1995, "Execution Costs and Investment Performance: An
Empirical Analysis of Institutional Equity Trades,” working paper, University of Pennsylvania.
[21]Knez, P., and M. Ready, 1996, "Estimating the Profits from Trading Strategies," Review
of Financial Studies, 9, 1121-1163.

[22]Lesmond, D.; J. Ogden; AND C. Trzcinka. A New Estimate of Transaction Costs. Review
of Financial Studies 12 (1999): 1113-41.

[23] Lee, C., and M. Ready, 1991, "Inferring Trade Direction from Intraday Data," Journial of
Finiance, 46, 733-746.

[24]Lesmond, D., 1995, "Transaction Costs and Security Return Behavior: The Effect on

Systematic Risk and Firm Size," unpublished dissertation, University at Buffalo.
34



[25]Maddala, G., 1983, "Limited Dependent and Qualitative Variables in Econometrics,"
Cambridge University Press, Cambridge, Mass.

[26] Maddala, G., 1991, "A Perspective on the Use of Limited Dependent and Qualitative
Variables Models in Accounting Research,” Accounting Review, 66, 788-807.

[27]Merton, R., 1987, "A Simple Model of Capital Market Equilibrium with Incomplete
Information Exchange,” Jolurnalo f Finianice,4 2, 483-510.

[28]Petersen, M. A., and D. Fialkowski, 1994, "Posted versus Effective Spreads: Good Prices
or Bad Quotes?" Jolurnial of Financial Economics, 35, 269-292.

[29]Plexus Group, 1996, "Quality of Trade Execution in Comparative Perspective: AMEX vs.
NASDAQ vs. NYSE," August, 1-18.

[30]Roll, R., 1984, "A Simple Implicit Measure of the Effective Bid-Ask Spread in an
Efficient Market," Journial of Finianice, 39, 1127-1140.

[31]Rosett, R., 1959, "A Statistical Model of Friction in Economics,"" Ecotnotetrica, 27,
263-267.

[32]Scott, D., 1983, The Inivestor's Guide to Discount Brokers, Prager;, New York.

[33]Stoll, H. R., 1989, "Inferring the Components of the Bid-Ask Spread: Theory and
Empirical Tests,” Journal of Finianicial Econemics, 12, 57-79.

[34]Stoll, H. R., and R. Whaley, 1983, "Transactions Costs and the Small Firm Effect,”
Joutrnal of Finianicial Econiomics, 12, 57-79.

[35]Tobin, J., 1958, "Estimation of Relationships for Limited Dependent Variables,"
Econometrica, 26, 24-36.

[36]Wood, R. A., T. H. Mclnish, and J. K. Ord, 1985, "An Investigation of Transactions Data

for NYSE Stocks," Joturtnal of Finanice, 40, 723-739. 1141

35



