“ECbook_phv1” — 2010/9/25 — 21:20 — page 461 — #461

CHAPTER 14

177 1% S A B 1 B A A

1h 4 AE R E B (seemingly unrelated regression model, i SUR 5!, (%
£ SURE %, {{3 seemingly unrelated rgression equations FJ#E%) & Arnold
Zellner[® 1962 SR, BLEHEE RHMER (panel data model) 2 BREFFEEE
T i B T BRI [ P SRR MRS TR 5 AR AR B (system of equations) | &% N
B7EN (BUERIEL) WEH, T RESREHE (BREHFIIER). SUREEEIE
A EREHEFHEFIIRE AR EEE AMELER) iER B T > N), Takt
ERHER AR R R P 8 R B /Nl (BVERIEE) BT BI T < N ),
FEAEH, TMHEIENE. RMOMRERES SUR KA CAPM 2 ERIEM.

1401 HEAFE
Fe N EH BT
yit:xz{tﬁi—"_eit) i:]-’"')N;t:l"")T- (1)

IR R ER:
inX,'ﬁ,‘-i-S,‘, i:1,"',N

oty B (Tx 1) KR, x5 (T ki), B B (ki x1) BREZEL 4 k= YN k,
BRI ES R E , B & I R B E S A, JRE

E(eisejt) =0, Vi#j,

AL OLS Al B E ER R AU AVR] (B2 %5 2 (B AL Y 3R 22 TH R B AHREE, BIA0,
E(eirejr) # o? b, HENBEAMNREEFAEMNN, HREEIMNIERAA
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TR HMEREET _EREE AR, BT A HEBAT T

= xlﬁl + &

V2 = xzﬁz + &

YN = XNPBN +EN

B — G E SRR — RO T

Y=XB+e, e~N(0,Q),

N X1 o) o)
yz 0 x2 (o)
Y = ,X = >
(o}
O O “ee x
IN TNx1 N TNxk
B &
/32 153
ﬁ = 5 E =
&
/3N kx1 N TNx1

Hk=Yko b, X B A4 (block-diagonal matrix), Zell-
ner(1962) RER &R AER 2 T H LB FAER HAAHEA (contemporaneous correlation),
JREN

E(e,'sejt) =
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FESLMRER T, BT BB S RIEREH ¢ HYHE REERT:
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EN
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464 FIELEE: B BOEER

MR BB RO ERRES E(ee;) = oyjlr , BT

€in
Y _ .
&ir
€n€ji  En€jpp t Ené&jT
=E
slT“:]l cee e slTsz
oij O o
o Uij
o Oij
= O'ile.

FEH AR ERF SR B FRFIERIAM . HEAMERE. HUERSATAL O
FER B AR, T AR B REAEMER ORED Q + oI ), AEIOLS fhE 1
— R R E RN, 58, BT, QO BEER B, Kt MAT LU FGLS 2
fhEtiz. BAfEHFR:
Bors = (X'Q7 X)) X'O7'Y

= (X'CTeINX)T' X' ®Ir)Y (2)

ERb, S B T AR T, EETEAEET:
T
OEELORE= > dut

Hrp ¢, ¢; RLIOLS st & FRAFABEIREESE, b FARIEE HERE,
— LB R AT

Al A

Tk (T k)

g
T - max(k;, ki)

U,'j



“ECbook_phvi” — 2010/9/25 — 21:20 — page 465 — #465

14.2 BERE - 465-

TESTR L, (2) RFBES Zellner 9 SUR {3 F (Zellner's seemingly unrelated regres-
sion estimator), Tt — AU EIFE £ SUR #EAL,

ZellnertZ HRY R B RIAT IR —E B fliat 7. SE L, BRMUAI LN HEE
W fEtF, B EIFTEERYEE SUR 51 F (iterated SUR estimator), i tt— &5 F&
HUREE R I TR R AMEOLE (MLE) 5+ FAERl. R MERTHR AN, i
Rimse Zellner BIfhEt FEZEEMET T, RARAEEEMERE, HIHREAER
SR,

Sa%, LA BRI AT A B SRR R 2 E R AR R =R, DL SUR 2R
EEHRIRE g RE. H5, AREGREREFRFEM 2, T 2 PfdEE N(N+
1) /2 28, W Z EEIN BB, SURMGEHHMEEREBMETRE 2 H R
TR B BB AT TR, K, —MEER T EERP N,

142 B E

I SUR fhiEt 72— FGLS fiat+, Rt EBHmEERE Z B2 y* fE. T
i, PR LL F R SRS (RN EB 8 6 8 B AR i S AR R I Dl %
&), AER BRI EER F RERRER. HERREWT:

A BATE BRI R AT T

Ho:RB =g,
Her g £ (J x1) WA &, 1R4% FGLS KSR, ZfxE
Bsur * N (B, (X'Q7X)™),
RBsur * N(RB,R(X'Q7'X)'R'),
R TR ZRAE x> BHsL oI
(RB-q)' (R(X"Q7X)'R) ' (RB - q) % 1}, (3)
o4, R e ~ N(o, Q) , Al

AlA—1A 4 2
EQE~ ANk
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INE-RTHBEED, KA _E Z=0HERR, R DA% B 2 B B, 15— AL (approximate)
HJ F 53Bc:

o (RE-qY (RXOTX)R) MR- )],
- AT N1 A LN
&O1¢/(NT - k)

T-k

TERA MBI SRR, BRMIHE F i, E=E

: gOey _
1. TIEEOE(NT"‘ =1.

. AT A—14
2. lim var(if% £)=o0.
T—oo -

PRI, lim (2%

NT-k

) =1, FI A Slutsky EH, T4
plim J£ = plim (RB - q)' (R(X'Q7'X)"'R") (RS - q).

1R1% ) RIS R, WTH1 JF &8 3 (HLETE. F 9 JF B—Riks e s —
EERIRE.
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Bl 14.0. FRAFVER EMEZRHRRR
ARFERE NIRRT R

Rit=ai +biRy; +yiXit +eir Vi, t,

Hep X, BEIR | LR S IIHERTREZS, y; = o MU ERERLL F B7Es

VE{EBIFEE Chou, Chouand Shyy (2002), Capital Market Integration and Exchange
Risk Exposure of the Asian Emerging Markets, 5% H 27 1:2, 165-182,
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# 14.1: EFRBEREDIFT R B ROVE R R R RTE: SUR G5t

RFEIRE T IR R R
Ris=a; +biRy; +yiexis + e Vi, t,

Hrh R, BB | TEREE ¢ 89 BIRM; ex;, MBI i RS ¢ IH BIIHERIEZS, H, : y; =
oV i€ Group B &HERLL F BE. Group 3 AEMs, OECD, Ak AEMs+OECD.
A 1085 3 AE 1996 F 5 A,

2 HARS 1985.3-1990.12 1991.1-1996.5

K y  (P-value) y  (P-value) y  (P-value)
Korea 0.0303 (0.9197)  -0.1495 (0.7281)  0.4284 (0.2409)
Malaysia 0.2647  (0.2230) 0.0196 (0.9476) 0.3804 (0.0934)
Philippines -0.0761  (0.7794) 0.1598  (0.6949) -0.2218 (0.3461)
Taiwan -1.2287  (0.0149) -2.9873 (0.0001) -0.2085 (0.6812)
Thailand 0.1322 (0.5433)  0.0560 (0.8125)  0.3499 (0.1976)
Australia -0.1859  (0.0945) -0.5869 (0.0048) -0.1088 (0.1901)
Belgium -0.0363  (0.4016)  -0.0518 (0.2943) 0.3838  (0.0053)
Denmark -0.8123 (0.0001) -15032 (0.0001) -0.3276 (0.0519)
Germany 0.0888 (0.3927) 0.0335 (0.8855) 0.2474  (0.0015)
France 0.1879 (0.1227) 0.0975 (0.6466) 0.2400  (0.0142)
U.K. -0.5167  (0.0001) -0.5860 (0.0009) -0.4793 (0.0001)
H.K. 0.2798  (0.2890) 0.7340  (0.0995) 0.3223  (0.2508)
Italy -0.2952  (0.0995) 0.0299  (0.8961) -0.6531 (0.0077)
Japan -0.6963 (0.0001) -0.9206 (0.0001) -0.5606  (0.0149)
Canada -0.7139  (0.0001)  -1.2436  (0.0001) -0.6265 (0.0001)
Netherlands 0.136  (0.0930)  0.0790 (0.4537) 0.3119  (0.0001)
Norway -0.1949 (0.1154) 0.0115 (0.9576) -0.0764 (0.5172)
Austria -0.2446  (0.5609) 0.3631 (0.7063)  -0.3185 (0.2297)
Sweden -0.2673  (0.0742)  -0.1250 (0.5810) -0.2636 (0.1238)
Swiss 0.1664 (0.1160) 0.2951  (0.0698) 0.2573  (0.0420)
Spain -0.1474  (0.2906)  -0.1071 (0.5911) -0.3739  (0.0070)
USA -0.3224 (0.0001) -0.4548 (0.0001) -0.1920 (0.0023)
Hypothesis F stat. P-value F stat. P-value  Fstat. P-value
Ho:yi=o0 1.7388 (0.1223) 3.8121  (0.0020) 1.3083  (0.2578)
YV ie AEMs

H,:y;=0 8.4222  (0.0001) 8.4470  (0.0001) 8.6883  (0.0001)
VY i e OECD1y

H,:yi=0 6.9253 (0.0001) 7.4539  (0.0001) 70271 (0.0001)
Vie AEMs

and OECD1y
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14.3 SURMEFF T8 OLS st T4 % 8y 1L

14.3 SUR fdr&t-F ¥ OLS fastF & — & HF N
1431 BHEARREZELFERNHEAT
Hoij=0,V iz, B AR, IRE
Y =diag(o?,-, o3y)
JERF,SUR st F &8 B OLS f&5FFHH[E, AT
Bsur = (X' @ I1)X)'X'(Z @ Ip)'Y
x, o o oIt o o X, 0 O i
= 0 0 0 0 o . o
o o0 xy o o oyIr 0 0 XN
X, 0o o oIt o o
X 0 0 0 0
o o xy 0 o oy
o2 (x/x,)" o 0 0,72 x! )
= o 0
0 o o (xhxn)™ ONXNIN

(x/2) 7' )1

(xyxN) Xy IN

ﬁl,OLS

ﬁN,OLS

14.3.2 B AR By AR 4 BOA IR B

B, =x,==xy=ZH X=1Iy®Z,SUR et &8 pE OLS &7+
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- 470 - 2. Em BOHEER
], SRR

ﬁSUR XEeIr)'X)'X'(ZeIr)'Y

(In®Z)' (7 eIr)(In®Z) ' (In®Z) (27 ®Ir)Y

(
(
e (Z'2) (2 eZ)Y
Ce(Z'2))(E ez)Y
(

IN® (Z'2)7Z")Y
(z'z)z' 0 o o
o (Z'2)7Z" o 0
0o 0 0
o 0 o (Z'z2)77'

(Z'2)Z'Y,

(Z'2)7Z'Yy

BioLs

Bn,oLs
EETLERRI BT, SUR fh5TF 5 OLS fhFHFHE%, (B8 A% SUR B4
MR, B b, BIREAE B MIAIE R &R & R T REE — B S UL ET RRIRL
A, B2, ERAEE L, THEEEBIERIRE (cross-equation restrictions) &
[, BAHE LB e A R T R AR .
PR R, BAHELERL Bsur = Pors HIFEERBUEME:
cov(Bors) = (X'Q7X)™

=[(In®2)'(Z'eIr)(IN®Z)]™"

=(z"'ez'z)™

=x®(Z2'2)™
ERTH SRR S TS, HA 8 R AR B EHR 52 AR AY:

cov(Biors) = 02(2'2) 7,
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Heh o2 £ X (i,1) (HT3R. B, MRTMRESERIEER 28U E, 15K
TR &R R, A0 R EM M. EEEEURERE L, 17E%
I — R, EeR RSN, LB R REE— B T, AEM A BAE/
BRATHRYE F 530G, AT LLexact F test” iR E o

AR Fw A AR BT (BB R MERIEER TT (identical regressors)) HYIRE T,
TEMET UK _EIRiB 5 % 18 B EF A (multivariate regression model, i MVRM),2

14.4 MVRM z & F: CAPM & &

W rit = Rit = RppsTmy = Rywr — Ry DPHIRKEE | EH R E AR BEEHR
(excess return), HH1 Ry, Ry , Ry DHINKREE i G ERE, BRREAE
RFEG ¢ ORI, 5 BTSSRI T:

rit:(xi+/—;irmt+8it’ i:1’”"N;t:1’”" T (4)
EAAIES:
ri = XPi+ € (5)

Hebr, B (Tx1) A&, x 5 (T x2) FIERE, B & (2x1) WAE, & H (T x1)
HIER 7= ] &
£ CAPM BIL T, BAFIAGEL T B #%:

E(ri) = BiE(rm) Vi,
i (4) NEBUHLE, 5

E(rit) = aj + BiE(Tme)s

2Rk BB multiple regression model 2 multivariate regression model — 1%
FREES—H. £EF L RABEEESTE Ll univariate analysis 7, FTATE S B 53
B A LA multivariate analysis K% R, i, TGS BB R | 50 [ S8 & | fRet
R BN ER RS EXNEE) TS, Hd [ERE] ML EAT R [
B | B [HEER |, EEER, HEEE A
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o BB (4) =, FFIHIE CAPM 3L T, (4) RAVEFEEIES o, 7REIERAFIRT AR
JE LA T B 1 AR ER :
Ho:a;=0 Vi

-S4 (5) B SUR AT

1 X o o B &
=l o - o N IS I (6)
N o o X% BN EN
GIN:]]
R=XB+¢ )

HPFRE (NTx1),XB (NTx2N),BS (2N x1),e B (NT x1) . £ iid # &
RE T, A%
e~N(0,Z®Ir)

(7) AT LL OLS flGtiz, HAaBean T
Bors = (X'X)"X'R~N(B,Z® (X'X)™)
4 ¢ 5 OLS 718, Al
&=R-XBoys,

Al = AT LMEEHAIT:
T
£ . - ; 88!

H—4, T (T - 2)3 GRHE— Wishart D, FEH:

A=(T-2)2~ Wy(T-2,%)

Wishart BB A _FELIRH B %8 & —#K (multivariate generalization),
B, & N =18, ABIBEBELHE:

A=(T-2)6>=¢¢
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14.4 MVRMZ & F: CAPM ®E - 473"

MEAIKIE A/o* FREERTTOE, HHER T -2, Wishart S ECER G DR
7& Wishart BN 2% @B R EET 67 (HAIR DB, ERIK 5 R 2 R EL
#HT 6ij K972 FCe TEIE, Wishart 73 Be Arfifi iy 2 A iy 588 22 S B g B fh 5T 180
B & 2.

FEFEE—FHEL Hy « a; = o FUREZ AT, B85 | FH—EE AT

BB 141 HEX~N(w,Q), HA~W,(n,Q),n>m, H X B AL AITRE
JEF R F 5382 (noncentral F distribution):3

n—-—m-+1 _
(—T’H)X/A X~ Fm,n—m-%—l()‘)

Hpd =y’ u BIEH A28,
80, 2K Muirhead (1982), £ 211-212 HE{5F 98-99 H, .

ULz #et&, %8 &S Hotellings T> e W H=Iy® (1 0)’, Hl
HO L =0, Vi ﬂ%%%

H,:HB = o,
Sy
(251
B
1
HB=|Iy® :
o)
N
BN
*;
aN

1]
K

3% x ~ N(u, 1), Bl x> BI5BCRN S e K4 (noncentral chi-square), &5
x2~ 2 (L), HA A = p'y BRASBCHIFEF R 28 (noncentrality parameter), #—4, 4l
Rox~ (V) x ~ 3, B 8o, BAELL B f = 200 (A REIRFERR F AR
(noncentral F distribution), £Z& f ~ F,, ,(A) o
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474 - EREE Hiwy, BLAHENE

Sz
&=HB~N(a,Z),

Hr, 5, 8

%4 = Heov(B)H'

(( ; ))@WW)(M( o))

=3 ®ay,
ay 55 (2'%) 7 BIEE (1) (EITRSR, E—F i, AT
= —(1+9 ),
HH, Oy = 22,52, = 25 (1 — Fn)? o B, ATAT
a~N(a,a,2)
(T-2)%~Wn(T-2,%),

X = JA=(T-2)2, 8]

1(1+63,)
X~N(a,2)
A~ WN(T— 2,2),

A ERERE A m=N,n=T-2, A TFH F 9k
(T-2)-N+1,1

= TN gy
_T(T-N-1) 4o y-1grs1g
S TN(T-2) (1+0;,) a2 &
~ Fnr-Nn-1(A)

TEEMMRERT, Ho - a = o, FTLIFER A2 H A §E5RE, W J, EN SIS
— B H I (F5R) F 73BL, iE 523 4/ Gibbons, Ross, and Shanken (GRS, 1989)
FRE o+

RIRE 14.1. BFH a,, = T(1+9 )o

4GRS XE 2 1989 FE KD Econometrica, 3858 5 X E T [EIZE 1980 F K, Steven
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14.5 BBIGH - 475-
14.5 BB

FEE— I, B 19951 A 1H E 19974 2 A 28 H 1k 250 R EERH 2 5 AT (TSE)

A R 38 B H R 2 R EERANZS, 2% Fama and MacBeth (1973) 977 %8
HEHRS 108N 20 HBRREH E; B 0 HREH G IR TH—HNE 1048
BET 26 RIRFSE, HERSHAEE T 25 KIKE:; 20 IR EH AR TH A
20 EE T 8RBESN, HER 8HSEET 2 RKKBE, o 20 HHREREHE
U3 GRS EHH N HE &St TFI7NER TSE AR Hili CREESRZIEEER
I N HEE, RENEBRGRERENE., KRN ERER T 5100 HEHE
BEHCEHTIRERHES, HEREIE BB T2 AREMOS B R, ©

F14.281 %1438 E D HIH R BGEE R, DL GRS fE R E M & &

BB RPN R, HR 14 MERER, RMEEHNE, TS HERRER
EHHAHERREHRSE, 165% WHEHZEKET, GRSWE & HEERNE G RIEE
3 BB BR T ST 10 AR E G, R EFREE P 5 0.0739t,
HERIREZ PIEEEKR 0100 BUEABERTE, H2R14.309 B 3G R ] &1, RIMELE
10% FFEZE/KET, GRS E/NETERIUME & RIS B RS, Bl
HEABTHSRERSEENERIEE, AIEMLL, M E& R BRI HEE
AN, P EGE R AR TSR BB R IEE.

— 8, HFBHE, RERMETS, TR HE R o AREREH G
20 BRI B G, ARG BRI B SRR IRE B B RO 8 &/,
FrRHBE R E, EEIBERZ Troo lHEHER S, MIERBRIRE. BB

Ross B E#%£® World Econometric Society FFE® (ERF{FE RE Ross —A). HAER
LIRS, A Ross 7F 1983 FRUAR working paper. 7E3E i XX FEH,Steven Ross
SRR AE % B B G TR Hotelling T #tat &, T2 B1TLL MR LLARE | #E5 I F
BRE, LK Ross ZEXHIEH, RARA L G E R, AEETRRERE, T
i, TARTE 1986 F Y EHIMRAFIIA T Michael Gibbons £ Jay Shanken —f7, J#2R 3
FFERIHET AT MBR, TIARER S 121089 S TI%, BE(EBRE, AL Ross R SEHI R E B,
FEREHHELA b TIEEE b, FFE 1080 FIEXBR N, MEFHELHHR GG IHERNE
% RAE top-tier BiFI T

SELMCERIERRENEERREMES, U LR [HEAEE (test assets) Jo

63 ‘—EDE’J"F% I%Tﬁﬁ%ﬁﬁiﬁigw . MEER 1998 ERRPELTEEESTT
10:4, B 1-26, B—B& & o
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476 FrELEE. Ewm BAOHEER

&, HEREXRREHEGT S, HIEFRIE RS EERRE T1o0 IEBRZ,
B EAREEEH

BUEEB AR E, T e tHE S 10 HAEREH S 20 HRRREH G, BER
BRIEH. ERIEH H T1oo =B BEEE O H &L, IERRBAIART
BRI RER, WFEHBERERER, R ERREHAT S, (VIR #
e tE, T EEAR 5 A e BRI B Y 3 iR 2= Yo

frE HERAAE R R, AR PREREEETE, ERARIEH
BN R E, BHNRERRERGM S, ARLERE, HEREXRE
HETE, IMERBRHESEEERR =4, BEHER, EREREH. B8
BEAEEA T-100 FRE =B MARBHEE SEXRTHREARE, B ERER2
IRPTEB AR ERHE, TEERT D KR ERN R AR, ISR
BEETHE EHARRERE, SBae K E R, a5, MNEHER
)RR, AR — B ER E MR
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14.5 BBl

*i B 2dTeuS Y e g
W EMOWHEHIEEY 0 “FHWGLEY CHEREEEY CHEHNRWH o OB BRIl oI B &4 &
L T s B CH L R B O R CHIE B3 5 B 2 W B |20 SO [ (6861) UNUBYS PUE “SSOY SUOQQID Y i MRy

(FKELE8TTLO6L ~ LLI'S661) TR N EEIERERID ‘€L 2
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(FKELE 8TTLO6L ~ LL'S661) TPk W HEENEREFIS ThL 2
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RS Hig, BARER

14.6 AEFHE

1. (10%) BEITERR RN FIH AR EE—2HEH,

Rit=ai+biZit +eir,
i=1,2, (REMETH—ERMARE b, = b, o FIZELUTHE:

(a) FAL SUR BUSE I — BN (REBAET),

(b) # Zi RAFHSIEAR, MtiER AR X 0R Z;, REE
IR AR (5 H 2 W— 20 Bt il B R BH BN AT ),

. FHIBAVR —REEIL T, SUR fhEF F &% OLS {311 4%, B —H %M, SUR
4 N 2

. BERRERRA R A REEEE N AR ERREER,
Ri; = a; + b;Sales-Growth; ;_;, + ;¢

i=1,20 MRIEAMAIREET I—ERNRE b, = b, ? G A RERM, BIA0A0M
IDVEL:E 3= g SN E R 2

. Let r;; be the return on the i -th asset in excess of a riskfree return. Consider

the market model:
rig= o+ Birpr + &iry 1=1,..,3, t=1,..,T,

where r; is the excess return on the market portfolio. &;; is the disturbance

term for asset i in period ¢, distributed normally as follows:

0ij ifs=t
E(SiS’ 8]‘[) =
o} otherwise.

The CAPM implies the following hypothesis:

HO:OCZ'ZO v i
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(a) (20 points) Write down the model in matrix form, and the EGLS es-
timator for the parameters «; s and 3 ’s based on Zellner’s seemingly

unrelated regression model. What is the distribution of the estimator?

(b) (5 points) What statistic and testing distribution can you use to test
the null hypothesis?
(¢) (5 points) Under what situations will SUR estimators be the same as

OLS estimators? Does it mean that SUR is useless for estimation and

inference in such cases?

5. Let r;; be the return on the i -th asset in excess of a riskfree return. Consider

the market model:
rig = o+ Bitpr + &ir, i=1,2, t=1,.., 7T,

where r,; is the excess return on the market portfolio. ¢;; is the disturbance

term for asset i in period ¢, distributed normally as follows:

Oij ifs=t
E(Sis, sjt) = .
o otherwise.

Answer the following questions:

(a) (10 points) If 0, = 0,, and 0,, = 0, how will use dummy variables to

test the following hypothesis?

Ho:a,=a,, and f, = p,.
Write down the model, and report the related statistic and its distri-
bution.

(b) (10 points) If 6,, # 0,, and 0y, # o, how will you test the above hy-
pothesis? Write down the model in matrix form, and report the related
statistic and its distribution.

(c) (10 points) If rp; ~ N (4, 0;) , what are the mean and variance of r;;

?
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