it (e Qe 1§ o Ml | e G | e G i 5
G| G (il el | il | Wl (i) il

Gl s Gl et .3
sk U ul -2l 19 8510 dwnlS- o e e b

O O] du Gy .0 .0
St B i -] 103 S B il it b

The comparison between classical approach and Bayesian
approach to estimate the simultaneous equations in case the
dependent variable is binary with application

prof.Dr. Mohamed Sadik Abd-allrazak

Raisan Abdulimam Zaalan




....... Gl o 318 i el Al 3 AW OVslall s 3 g osbdly S S gl ol 5y
| ke @ Gl @ElAL) pddi @ el iG]y (o US| et Gubid] Gt Oubai] i iyl
el | G (el it |

8l GOk deine 9. |
) ko e Glniely 0.0

kil |

Sl i) Ala 8 4] eVabed) 08 3yl ey Jeoesuall lalis Galdl Jola Gl oda B
Gl Janin 35 asiill Jaraally ol Jaiiia G A0 e Gyl oda il 3y G oslud Jlexinly
&5 g 4] CValeall Aashiie 56 8 Gu sl Jledind Ay GilashaS laydiel; LSS diyll)
By (Mse) Ll covny lendi Ju (il O Alall @l G Gaglads SIS 28kl G 45)Gdl)
A e Jad) Ayl daplall ) ) Gald) Jeass

ABSTRACT

The research represents an attempt to estimate the simultaneous equations system in
case the endogenous variable is classified binary by Using Bayesian approach and
applied this method on relation between blood Pressure and psychological stress .the
researcher used classical method as prior information to order to use Bayesian approach
and compare between the classical method and Bayesian method and also compare
among Bayesian methods by using criterion of (mse),and he deduced that the proposal
method is the best from another methods.
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t @V L(0;0)  syleal) DAl a8 sl el Led) e sylalaal Ay Capa
R(6,0) =EL(6;0)
(

jL(@; 0)f (y10)dy ;if y continous
=< vo ...(20)

2 L(6;0)f(y10)dy ;if y discrete
vo
cphladl A s R(G;0) o)A

09 S aphlaa Caypes
) G P 0) Gl gl dually sylalaall Jae Y ale j3ie oY Gy yhalis
fveR(é, 6)P(0)do ;if 6 continous
YveL(8,0)f(6)d6 ;if 0 discrete

. ylalae Jid R(O%0) )

®) 09 5, g

R(8,0) = E(6"0) = ~(21)
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BI1=IT11-TT12yl , B2=I121-T122yl , Ul=vI-Vlyl , B2=0
1 O Coyat Aiaa 28 Aol
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a;1 = yi My;
M=1-XX'X)"X'
My =1-X;(X1X1)7'X;
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teh LS5 Yy gl asll @ By N Jals

[(y1=Y1y1) M(y1— yl)](n—m1—k)/2
P(Y1|B; = 0,D) [(V1—Y1y1) M1(y1— Yl)](n o5 (34)

@) (33)4@ e s (34)Ahalas (e Lol VY i Ky 3
p ) apnilly 46 4 Y1 1976 sle ?2(Dreze) allal) L) Jeags A dagiill (udi o
top Glaaall dsagr SliLall HlSY) Aly

F(DIB,T, ) o ||B|I*|Z| "% exp [—%trﬂ‘l(B MMEB )| ..(35)

Y'Y Y’Z]_ My My,

M = [Z'Y 771 = My, Mzz] , M1, =My — M12M2_21M21’O‘ 3

=Y[1-2Z'2)Z'Y
Pt AS bl AN Bl Gl (il
FB,I,E) «|E[ 7 ....(36)
B [ ]oed¥ Ll & [By ] 2o gl
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N alaall ol (e 9 Alalaal) (gtos Les Gmpnll o3 cpay( 36) Alsbaally QIS A3 Capum 2n
Do Juant il Gllee il

-1 (n-m+1) _n+k-m-1 -1
f(BLFLGll |D) x (BiMy1,B1) 2 11) *  exp 2_(B1F1)M(B1F1)' - (37)
11
tSe deani o, I (37) Jl
n+k—m—1
f(By,I;|D) o< (ByMy; 231) [(B1G)M(B1H) I .(38)

Pk LS5 _)ML,SJL"”rl 5By (& el w(m—l) O ek e

By =(By Bam) , Ti=(@ v=)
BAA=O ) V**zo :U\Ué‘)s"j

S i e Buy, N ALE) Y, 27 sagmsdl saeY) e il V)L ZD o

r AU 2l may N ey, GV Al (By,y.) ks
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_1 N it VR
f(Buhyo,, |DBay=0,y.. =0) < BV, — Z(Z'D)Z'1V,B}} 2
—(n+k-m-1)/2 / YA’YA YAIZ*> —(n—k-1)
G B ( VB VAl 2 ... (40
11 [( A ) Z*YA Z*Z* A (A]k ) ( )
n—-k—1
L(Ba,¥uq|D, Ban = 0,¥.. = 0) o {BpYA[I = Z(Z'2)Z'1Y,B,}
(Y YiZ, ~(n-k=1)
[(Ba ¥4 (ZLYA 7 Z*) By Y\ 2 oo (41)
= (BAWAABA)_(n_m+1)/2{[Y* + BAYAZL (Ziz*)_l](z*z*)
[y, + BaYAZL(ZIZ) 1] + (BaWiyBp)} (Hem=0/2 _ (42)

_ BaWpBA(ZiZ) ™!
V(y.IBa) = T+n-ml-nil—-1

tsle Juaniy, ) Al (42) Al JlSs
T-m+1
p(BalD, Bap = 0, y.. = 0) (BAWAABTA_)n_,,ZLH_m e en. (43)
(BaWiBy) 2
alidy Javalls alially Tagiyall (Y1 oY) (34) Aabeadls L) Jeagil) 5 ) AN i i
Waa = YA[l — Z(Z'Z)71Z'1Y, 2 o))
Wir = Ya[l — Z,(Z.Z.) " Z.]Ya

—: (Reduce form) Jjidall JSil) aladiuly G 48k

oelly byl ate laad) zised Lads g ade el JRa JSEIL AV NV oba) zisa o
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P(Y|B, a)—(\/;_)"EXP[ 1(y ZI)' (Y — ZI)]

1
o< — EXP[— (Y —zIm)'(Y — ZIT)]
o< = EXP[— {2 + (11 - M) x'X(11 = T)}] ... (44)
R
V = n-m , ﬁ:(Z’Z)_1Z’Y , SZ=M
74
POl AL ) Algeaa alled) Jsa cloglaall s 8 (i sld Cana
p(Il) < cnstant —o<J[I<®© .... (45)
1
p(a)oc; 0<0<..(46)

sl Ay e Jeass (46) (45) dabal) llaay) 286 Jlgs ae ((44) O Al ey A (s
f ol LSy allaall )

P(I,01Y,Z) & —— EXP[— {V52 + (- z'z(n- 17)} . (47)
OGS (0) S Al ((47) e JalSiy a5t [T ) daall ) Adlaay) A e Joass Sy
b S il

P(IlY) = [°P(11,0|Y)do

o< {vs?+ (1 —11)z'z(n1 - ﬁ)}%n

(m—0)z'z(n—M) -
= }7 ...(48)

multivariable —t) il yaiall saxiall —t ay)en 4GS s e 3l
2 &S Oe ke sy

o {1+

bl st il cplg b5 Adgheany [T Jawss
A2 .V

o (2'7) 1(m)
Vo il olal s S5 e sgh IT 4nial (pe sy yeaiel ZiaD) 4l AdLaaY) GESH Als L
el Slapdl b b e G pled A e eVl Sy b o) gl G lay
. (OLS) aplsey)
Al 47) sl 3 A el pgis Wli () Kbl ) fnlly 2D Aol A1 e Jyomals
Py [T 4aid) alie )

oo

P(a]Y) = ff fp(n o|Y)dIl

— 00 —00

1 Vs
ocavﬂ exXp| —o—7 ] (49 )

@17 (Invert Gamma) iS (usSaa a3jsi (e Bl 545
—t(allaall Ja 258) Ailasiee Al Alaia) ABUS Ay s B G ki -2
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adlaall Liall 3pal) i g
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i=1,2, ..., kK ol

P OB I alatie an)gh 0sSE Luyd Wiy (& Gladedl ad o) Ly
P(I1,) « canstant a; <I, <b;
P(I1,) x canstant a, <Il, <b,
P(Il},) < canstant ag < I, < by

p(o) “% 0<O0<o

b Sl ¢S Al ALy GBS Al Gl o il Aliie oyl o3a o Lass

P(1, o) o<§ a; <M;<bi ,0<c<ow ..(50)i=1,2 .k
B Adlany) GBS Ay e Jpeanll S3(44) oY) G Al g (50) A man PA e
s Al
P(I1,0Y,Z) & = EXP[—{VS? + (11 = ) x'X(11 — T)}]...(51)

a; <II; < b/ ,0<o<o0 i=1,2 ..k
A JlS Gk e Lo Jpeand] a 4id (I7;) allacell Zaad0) AdLaiaY) 236SI A L
p IS i) (58 0 Aabeall Anilly (51 )

1
on+1

(m—m)'z'z(n-1)
P(IT|Y) o« {1 + e

DAl o ) sae allaall agan U (Sly (48) dsladll b Zapall (e & dagill oda Gl Ll
Dsinal) cbid) sl -t s e (52) Asleall & AiaDU) dlaY)
(Truncated Multivariate—t)
o A iall gl Cansy Gl allaall s3¢d Ga S OLS cihiie o JWGT o Slie) (Say Y sy
, B0 el Jeagill Ja) e dpaaall LIS Cglu) Jlaxiad iy 1T allaall 4aia
e Hlud Al olde) Alla 8 Ll Ll sjledld) Alla 8 08 L)l 5 bl 5yleal) Al
(1-0)a)kes Ao Dla 8 Jlsially Glladll Uadl)
Al 48850 Ailu Lllaia) 435S 3gag Al b G paki -3
Cusng G o b Dgla 485 28l Alda) Jledind Ala 3 Algead) alleddl jasl cls 50 cllia
102 daaglae

P dagles 02 Al i -]

}‘7“ a;<M;<b;..(52)

g
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p IS i la sale s a5 Cigud GISRY) Al Lol
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oY) A Al Al A0S el Aaladl)
daladll )_\_\.sﬂ\ Mse Aale ) ﬁﬁﬂ\ Mse
Bl -4.9777 581.1 1 -1.7902 0.384
B2 1.7246 o 2 0.4741
B3 -0.0633 o 3 0.5152
el cValed) ) deagil 5 BiSel) Vsl by 5 ¥y 5 7 e sl 5 ) axy
ol WS dansally
oY) Al daleal) Al 40 Alalaal)

EPAPIN| ) Mse daladl) _aagl) Mse
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(B) gae
PROG1.M

clear

clc

syms xy fyhlyh2
y1=[1,0,...,1];
y2=[1,0,...,1];
x1=[44,... ,3];
x2=(0,0.,... ,1];

pr1=[0.07,0.14,0.36,0.97,0.12,0.10,0.52,0.87];
pr2=[0.17,0.29,0.27,0.58,0.44,0.46,0.39,0.64];

11=log(prl./(1-prl));
12=log(pr2./(1-pr2));
ni=[30,28,22,79,16,41,23,61];
age=[1,2,3,4,1,2,3,4];
sex=[0,0,0,0,1,1,1,1];

for i=1:8;

wl(i)=sqgrt(ni(i).*pri(i).*(1-pri(i)));
w2(i)=sqgrt(ni(i).*pr2(i).*(1-pr2(i)));

N1(0)=11(3i).*w1(i);
2(3i)=12(i).*w2(i);

129

AalaBY) o glall Alae




....... ERIPORUERC PR E R Y(CH ERNHTJE SRS W W FEN WY FEN WS-

agewl(i)=age(i).*w1(i);

sexwl(i)=sex(i).*wl(i);

agew2(i)=age(i).*w2(i);

sexw?2(i)=sex(i).*w2(i);

end

wsl=wl;

WS2=w2;

z1=II1;

z2=112;
fun=@(x,y,z)(2.183.*x.2+30.790.*y.~2+1.290.*2.72-9.943.*x-24.930.*y-
0.24.%z+12.365.*x.*y+2.573.*X.*2+7.660.*y.*z+7.21)."4;
gl=integral3(fun,-7.395,-2.561,0.922,2.527,-1.693,1.546);

c=1./q1;
fun=@(x,y,z)c.*(2.183.*x.~2+30.790.*y.”2+1.290.*2.2-9.943.%x-24.930.*y-
0.24.*z+12.365.*X.*y+2.573.*X.*2+7.660.*y.*z+7.21).4;
g2=integral3(fun,-7.395,-2.561,0.922,2.527,-1.693,1.546);
fun=@(x,y,z)c.*x.*(2.183.*x.”2+30.790.*y.~2+1.290.*2.2-9.943.*x-24.930.*y-
0.24.%z+12.365.*x.*y+2.573.*X.*2+7.660.*y.*z+7.21)."4;
g3=integral3(fun,-7.395,-2.561,0.922,2.527,-1.693,1.546);
fun=@(x,y,z)c.*y.*(2.183.*x.”2+30.790.*y.~2+1.290.*2.2-9.943.*x-24.930.*y-
0.24.%z+12.365.*x.*y+2.573.*X.*2+7.660.*y.*z+7.21)."4;
g4=integral3(fun,-7.395,-2.561,0.922,2.527,-1.693,1.546);
fun=@(x,y,z)c.*z.*(2.183.*x.”2+30.790.*y.”~2+1.290.*2.72-9.943.%x-24.930.*y-
0.24.%z+12.365.*x.*y+2.573.*X.*2+7.660.*y.*z+7.21)."4;
g5=integral3(fun,-7.395,-2.561,0.922,2.527,-1.693,1.546);

bl=q3;

b2=qg4;

b3=q5;
fun=@(x,y,z)(10.490.*x.~2+108.120.*y.”2+9.398.*2.2-2.170.*x-4.880.*y-

2.47 *z+63.243.*x.*y+10.501.*x.*z+30.560.*y.*z+3.498).M4;
g6=integral3(fun,-2.93,-0.65,0.15,0.80,-0.20,1.23);

c2=1./q6;
fun=@(x,y,z)c2.%(10.490.*x.”2+108.120.*y.~2+9.398.*2.72-2.170.*x-4.880.*y-
2.47 *7+63.243.*x.*y+10.501.*x.*z+30.560.*y.*z+3.498).M4;
g7=integral3(fun,-2.93,-0.65,0.15,0.80,-0.20,1.23);
fun=@(x,y,z)c2.*x.*(10.490.*x.”2+108.120.*y.~2+9.398.*2.M2-2.170.*x-4.880.*y-
2.47.*7+63.243.*x.*y+10.501.*x.*z+30.560.*y.*z+3.498).M4;
g8=integral3(fun,-2.93,-0.65,0.15,0.80,-0.20,1.23);
fun=@(x,y,z)c2.*y.*(10.490.*x.”2+108.120.*y.~2+9.398.*2.M2-2.170.*x-4.880.*y-
2.47 *7+63.243.*x.*y+10.501.*x.*2+30.560.*y.*z+3.498) .4,
g9=integral3(fun,-2.93,-0.65,0.15,0.80,-0.20,1.23);
fun=@(x,y,z)c2.*z.*(10.490.*x.72+108.120.*y."2+9.398.*2.72-2.170.*x-4.880.*y-
2.47 *7+63.243.*x.*y+10.501.*x.*2+30.560.*y.*z+3.498) .4,
g10=integral3(fun,-2.93,-0.65,0.15,0.80,-0.20,1.23);

al=qgs;

a2=q9;

a3=q10;

Ih1=(b1.*wsl)+(b2.*agewl)+(b3.*sexwl);
Ih2=(al.*ws2)+(a2.*agew2)+(a3.*sexw?2);

mselogitl=sum((z1-1h1).”2)/5;

mselogit2=sum((z2-1h2).72)/5;

kl=lhl./w1;
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k2=lh2./w2;
mslogitl=sum((I11-k1).”~2)/5;
mslogit2=sum((12-k2).”2)/5;
for i=1:8;

phl(i)=exp(k1(i))/(1+exp(k1(i)));
ph2(i)=exp(k2(i))/(1+exp(k2(i)));

end

for i=1:300

if x1(1,i)==1 & x2(1,i)==0
f(1,))=ph1(1,1);
g(1,i)=ph2(1,1);

elseif x1(1,i)==2 & x2(1,i)==0
f(1,))=ph1(1,2);
9(1,)=ph2(1,2);

elseif x1(1,i)==3 & x2(1,i)==0
f(1,))=ph1(1,3);
9(1,)=ph2(1,3);

elseif x1(1,i)==4 & x2(1,i)==0
f(1,i)=ph1(1,4);
9(1,))=ph2(1,4);

elseif x1(1,i)==1 & x2(1,i)==1
f(1,i)=ph1(1,5);
9(1,)=ph2(1,5);

elseif x1(1,i)==2 & x2(1,i)==1
f(1,i)=ph1(1,6);
9(1,i)=ph2(1,6);

elseif x1(1,i)==3 & x2(1,i)==1
f(1,i)=ph1(1,7);
g(1,))=ph2(1,7);

else

f(1,i)=ph1(1,8);
9(1,)=ph2(1,8);

end

end

for i=1:300

if f(1,i)<=0.5

yh1(i)=0;

else

yh1(i)=1;

end

end

yh1";

for i=1:300

if g(1,i)<=0.5

yh2(i)=0;

else

yh2(i)=1;

end

end

yh2";
sm=sum((y1-yh1).”2)/297,
sm2=sum((y2-yh2).”~2)/297;
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