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Table 1 Literature index analysis
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Cov(z,, w) #0, 4, , Cov(z,, u)=FEz,u=0,, (11)
v MOMERSR R, SEAEERILA SN TEER, W= (v, z,), 80 ms a1 e &,
Ho(10) A (11) AR kAN A
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M, {15 MOM' =I=M'M=02", 7% (4) WLFRREU M, B Y=XB+u=MY=MXB+Mu, 5 Y* =
MY, X" =MX, u’ =Mu, 1555 Hq HHHa

Y'=X"B+u"* (17)

HMTE(u)=0, WE(u" )=E(Mu)=ME(u)=0, TiZtHFEHLIRED u* 0PI 2248 Var(u® )=
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-86- [ R R 2014 47 A

QO 'u, ZBEARRECRE u BINBCE I, AR R v BB 2 MR (R, ) R/ 3R kb,
FRA A /N30 ) o TR 30308 e /N 3R T DU 2 JRASE 78 g ) S e /N 3kl bt (BRI S/
TR TR SUBE AT o
Bos = (XX )XY = (XM'MX) "' X’'M'MY = (X'Q7'X)'X'Q"'Y (18)

HH AR BRSNS A R, )T SR N AR A T R R T A o

RIS BYF, TSR/ N SRk H S /N SR AL, T R R 25T A B O 250 1 2 SR,
247 3 F /N IR T SR A SR 22 S A D T 22 40 1 2 AR SR/ TR A R R i @ 1, Al
BRI R — Bk, (AN RAER IO AL T H., tARMER B A NEA P,

MFRFEEAFAE ST T 22T HI A SCHT , ol /NS TR W e, (BN A R, O SU,
HAPR R ZEAAAE M 2E , S A White™) (9505 25— 80 5 25063 s (3R 225 904 R A 010 5505
22, (HFHIAMIE) H Newey Fll West'®! [ 5705 25 —— A ML —E M 223 ek (BR2EFIAH K ATE R
5 22 BAFEIF S B AHSE) CIRIBIE Var (Bgs), WEMIEIESRZEFFH1) 507 22 M E ARG HE R iy il i, ©

White W77 255055 .

izw:nnk(X’X)_l(2‘4”?*"Cixli)(X’X)ﬁI (19)
- i=1
Forp, n RAEASRBG kR PAR RS o, R E RN SRSk 2,
Newey-West 7 224 15 .
ZNW:(X’X)“'.Q(X’X)’1 (20)
Her, 2= . r_L A [ 2 wxx' + z ((1 - . -J|- 1 ) 2 (xuu, %'+ X, ux';) )] , g R /NI AR 21
i =1 i=j+

BYRR AR, W g= [2'°], XH [ ] FORIUE,
P 3 38 fe/ N R rAHE) BT Ui/ N vk S AR BT SRR A IR E A Ak, R TR S
M T HASR A &, W& /NI ik 4 o4 SURAS T T By 3,
4.2 THTEHM M
FERNAERY (9), WP y=xB=vB +wB,+u ', v J k, AERSPEAS RIS, w ik by S PR AR S 1)
ky vk, =k, B4 EAFEABE, 25 2 4 L YRy T HASR & DR800 L AN 54
m(y, z; B)=Fzu =Ez(y - xB) = Ez(y, x)( IB) =0 (21)
24 Rank (Ezx)=Rank(Ez(y, x)) B, FRXAM, S0I0M, HY Rank ( Ezx) = Rank (Ez(y, x) )=k
i, _EaCHEME— (MR, BB &E. L=k,
MLk I, MR L ANMREAS SR S0
m(Y, Z; B) =—Z'(Y - XB) = 0,,, (22)
RIS ARHE A R Ez(y, %) g, ORRATRARE RN £, i FREASIBENLYE, Rank (EZ'(Y, X)) %
AesBE, EBAME—R B WL (22) R LK, HARTER D EAAER B AR
T SRR I 25
LAFEAREEAESI L LA RS, WSBAECH &, Hh =M.
(1) L<k, ZHAGHI, B Toik;
(2) L=k, ZHRIFRN, B=(Z2'X)"2'Y;
(3) L>k, SHERI, R EANRERE RS ARR G, Fi, HEEEAZ M,
4.3 TEIRAETE
RSN Lok B, S0 RS, —ER T, MM AGASL, L, HITA SR

@ f#FH White 5§ Newey-West 575 26— B )i 22 H RSB S0 LT, RS SHAG TR o
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FAFHRAL, WA REASE A ERIAE O MR, RARMBSARIE, Sargan BUGIRSE 8N
J=nm(Y, Z; B)'S"'m(Y, Z; B) —>x*(L - k) (23)

REMERT o, FMIGIR T RFHBIIGFME . (L-k), VEWIREASE 5410 2 50T Rt
FE ) 8,
4.4 |"NHETTiE

Lok N (BT REARE SR T BRI ) | SEEM T I S B A — KISy
LA RS SRR v . PRI Bl / Nk A SUAEYE , HLIE AR TE TR0, W B /N gk Y
TRAESRZE IR Iy 22 ELF SIAARICHT ARG, DRI, 7 SCRE R A ik S b 390 55t o Y 90— 7

A LRASRI IR ETSBNAE e, LRI k MRS m (Y, Z; B) =0, %4TF.

Q=Zﬁt,-(Y, Z; B) =m(Y, Z; B)'m(Y, Z; B) =0 (24)

HTRASRAEL Lok 0, T3] ¢ ANHAE, BT RAEE] ¢ ARG, (BRI e 2
(24) K, JEEN RS m (Y, Z; B) W WRIEE AT/, B

B=argming{m (Y, Z; B)'Wm (Y, Z; B)} (25)

Hrr, WRALREN LxL EEF e BUERE (FTRERBEILEY , EARKIETSE0) , B Rank(W) =k, 7E2 1

O ¥ = XBru f, LABEARIEEIR (Y, Z5 B)=2' (Y-XB)=0,,,, W SUEAHH EAREAECY

Q=m(Y, Z; B)'Wm(Y, Z; B)=(Z'(Y -XB))'W(Z'(Y - XB)) (26)
H— I 2% AT 4™ U A
Bow =[(Z'X)'W(Z'X)]"'[(Z'X)'W(Z'Y) ] (27)

Hansen"™ TEWIXHEBE Y LxL Wy AE SR MASERE W (A REEBEALIY, HARRBITS50) , 22 Rank
( W) =k, y chi%“ﬁ’fﬁﬂ‘o
4.5 EFEFERIERE

FE] SN Feflivt b, EARBRBCH TR 5 WA 7 R, AU TR 6 % 2 5 90 Blh )y 2 0 B 1) 336 4
BEo DAL, T SCHLREAS T B bR B8O SRR AR A IASCTE R, DR) e A 2 o T4 b A 4 1 B 24
FELRA: P 1, D

W=S", 8 =VarGh (Y, Z; B)) =13 4(¥, z; ey, z; By (28)

WL (Y, Z; B) =L 6(¥, 25 B) o th (27) TR SRR ISR W, (28) %

HIRCESE RIS T S 8UE, SOR—MEFRA RS, Hansen®) U T4 W=S", § TR REGENE, 2
SR SR ZEI AT REAFAE ST 2 MERUTIIMI S, Al § 50 R 285,
S =So + 2 (1 - q—i—l)(gj +S,j) ’ Sj :%.ié;’(y’ Z; B)éi-j(Y, Z; ﬁ)/ (29)

q WERZE AMCIHE A, B g= [2'7], [] FORBUE, DEMMRTSB0UE, R — 5
WRIIRE, FESCBR R RARANN B RRS S Al R

B2, BOAESER SAIIERE, B W, =1, _

B, RIGRALRE, B, =argmin, {m (Y, Z; B)'Wom (Y, Z; B)};

=2k, BRI R ARG W,

SRV, VR R AN A A T I = A B BN S B
4.6 | XHEEMITE MATLAB 25O

function [ para, stats ] =gmm ( moment, para0,Y , X7, number, L)

© MATLAB B EESH WK HEN (SEHE 5 HE—IET MATLAB MR — 17,
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% input ;
% moment ;moment conditions function defined by users
% para0 ;initial values for estimated parameters
% number; maximum convergence number when choosing optimal weighting matrix
% 1.: number of moment conditions
%Y :data for dependent variable
% X :data for independent variables
% 7. data for instrument variables
% output ;
% para ; estimated parameters
% stats ; a structure variable ,its fields represent as follows:
% std ; standard errors for each estimated parameters
% t_stat ;T statistics for each estimated parameters
% V : covariance matrix for estimated parameters
% it : number of iterations
% chi_stat ; chi2 statistics for over—identifying test,null hypothesis is moment conditions
% are feasible
% p : P value for chi2 statistics
% Y% Yo Y% Yo Y% main function

nlag =round (size(Y,1)~(1/3)) ;
W(:,:,1)=eye(L);
[para(:,1),fv(:,1) ] =fminsearch( moment,para0,[ ],1,Y,X,Z,W(:,:,1));
for i=2 :number
mom =feval (moment ,para( :,i—-1),2,Y,X,Z,W(.,:,i-1));
W(:,:,i)=gmm_weight( mom,nlag) ;
[para( :,i),fv(i) ] =fminsearch( moment,para(:,i—-1),[ ],1,Y,X,Z,W(:,:,i));
if abs(fv(i)—fv(i-1))/abs(fv(:,i-1))<le-41fv(i)<=1e-10
break
end
end
it=i;
if it==number
error( ‘ number of iteration exceeds defined maximum number’ )
else
. para=para( ;,it) ;
f0 =feval (moment , para,3,Y,X,Z,W( ., :,it) ) ;
for j=1 :length (para)
a=zeros (length(para) ,1) ;
eps=max(para(j) * le—-6,le-5);

a(j)= eps;
M( :,j)= (feval(moment,para+a,3,Y ,X,Z, W(:,:,it))—f0)/eps;
end

end
stats. V=pinv(M’ = W( ., :,it) * M)/size(Y,1);
stats. std =sqrt( diag(stats. V) ) ;
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stats. t_stat=para. / (stats. std) ;

stats. chi_stat=size(Y,1) * fv(it) ;

stats. p=1—chi2cdf( stats. chi_stat, L-length (para0) ) ;

stats. it=it;

Yo %o Yo Jo Jo Yo Yo %o Y% % auxiliary function to find the weight matrix using Newey and West method

function W= gmm_weight( mom , nlag)

q=size(mom,2) ; T=size(mom,1) ;a2 =zeros(q,q) ;a3 =zeros(q,q) ;

for j=1:nlag

al =zeros(q,q) ;
for i=j+1.T
al =mom(i,;)’ * mom(i—j,:)+al;
end
S(:,:,j)=al/T;a2=(1-j/(nlag+l)) # S(:,:,j)+a2;a3=(1-j/(nlag+1)) * S(:,:,j)+a3;

end

bl =zeros(q,q) ;

fori=1.T

bl= mom(i,:)’ *mom(i,:)+bl;

end

if nlag==0 newS=bl/T;else newS=a2+a3+b1/T;

end

W =pinv(newS) ;

N A TR R, )T SRS

Y=By+B,X+n

% PRI R A AEAE . B(n) = B(Y-8,-8,X)=0, E(Xn)=E(X(Y-B,-B,X))=0, H5Ea: LI
PFeR %

function f=linearmodel ( para,num,Y ,X 7 W)

[T,q] =size(Y) ;beta_O=para(1) ;beta_l =para(2) ;eta=[ Y—(beta_0+beta_1 # X) | ;
fori=1.T
m_t(i,:)=kron(eta(i,:),Z(i,:));
end
m=mean(m_t)’ ;obj=m’ * W #m;
if num ==1 f=obj;elseif num == 2 f=m_t;elseif num == 3 f=m;

end

1E MATLAB % H i A .

kk=1000;X =randn(kk,1) ; Y=1+X+trnd(6,kk,1)/2;Z=[ ones(kk,1) ,X] ;number=100;para0=[0;1 ] ;

[ para, Stats | =gmm ( ‘linearmodel’ ,para0,Y ,X,Z  number,2) ;

A AU RT3 504 - 1. 0064 F10. 9953, T3 e /N TR 45 SR /35 . 0.9763 F10. 9883, i
BB, R SR HEHE /N SRS R0 P SR , AR, SRR I R R A
AR —JUL M R AR A SR s AR 22U S A B, A B Je /N RS SR, PR, AH6N [
GUIRI, FEJT R WP b B,

5 4ig

J7SGERE AT ATEAR T SEAR AT, BRI R — Bt D IS o ARl At 2 ] D g 2%
dufleie, )T ERAE T B SSE R T ELRT RAE R, T SR IR TR 25 0 N s, T



Ty w5 ok K 2014 47 A

BNk . TRAERTE L RN IR I R B — i 7 1 o ST SRR TE S IS, (BRI 20
BILARE, OXBAME, SO —Bb TR R, @ THRARMRERE, FHFARITA B RS AT 1
RAZWARB THAER, YTATREFEARN, & (H) ZBWSHEMITRERE, @ TAZRA
BOOHE ., ML AR MR TSHNA BN, 7 MO TREASEAFA S, BT Re il sl 2145
o BT LUARYE B O DFR T S 2, 2 (000 M R B W& 1, SR Newey-West [ 15 J2:
TRIF A — A8 SO0 R B UE, DR B a0 il 7k

e
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Multiple Linear Regression: Generalized Method of
Moments and MATLAB Implementation

Dong Chenyu' , Liu Weiqi’
1. School of Mathematical Sciences, Shanxi University, Taiyuan 030006, China;
2. Institute of Management and Decision, Shanxi University, Taiyuan 030006, China

Abstract: In linear regression model, the excellent properties of ordinary least squares estimation depend heavily
on various assumptions, when one or more assumptions does not hold, how to estimate the regression coefficients
effectively? Generalized least squares, instrumental variable method and generalized method of moments can be
used to solve these problem, and ordinary least squares, generalized least squares and instrumental variables
method are special cases of the generalized method of moments. In this paper, I based on the principle of moment
method, analysis generalized method of moments estimation of regression coefficients in the light of the classical hy-
pothesis of linear regression models. The numerical simulation example is given to illustrate the implementation of
generalized method of moment estimation in MATLAB.

Key words; Generalized least squares; Instrumental variable method; Generalized method of moments
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