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3

(Single  Equation) (Multiple -~ Equation)

(Simultaneous Equation)

1. ?
Q = a+thY+cP+dPo (L))
Q =
P =
Y = GDP
Po =
abcd =
A
2 LU 4hH



Qa = atbY+cPA+dPo (2.1)
QM = a+bry+ c PM+dpo (22)
s = @ +b Y+cFPs+d*Po (23)
Q - L
QM "
s "
C < afprerdr = "
3
1
3 GDP
Q = at+hY+cP+dPo (3.1)
Y = C+Il+G+X-M (32
M= Q+Mo (33)
C = a+'Y (34)
| = a*+h*Y+c* (35)
C = QY
M = T, G

16



o1 B~ Lo e

Mo =

a ,cda,blal*ct =

Q0 B)C (B4 1 (35 (31)

(LY 5

(Linear) Y = a + bX
(Semi-Logarithm) Log Y=a+ bX Y =at blog X
(Double Logarithm) Log Y = a + b log X
(Reciprocal) Y = a + bix
(Reciprocal Logarithm) Log Y = a + bix
/
] 2 ] (Cross Section)

(Time Series)

m



2500

2.
2523

10

2526

(Simultaneous Equation System)

(micro)

78



11

(Predetermined Variables)

(Exogenous Variables)

12

13
131

132
Equation)

Equation)
(Structural Parameters)

I

(Variables)
(Endogenous Variables)

2
(Lagged Endogenous Variables)

(Unique)
2
(Behavioral Equations)

(Identity Equation) (I

(Qd=Qs)

Y=C+1+G

(0 ()

(Structural

(Structural Coefficients)



yt = ho+bx + ,

E(u,) = a2, Euw2) = q2

] Cov(u, 2)=0

OLS (Ordinary Least Square Method)

OLS

OLS

*0



(Identified)
(Identified) (Unidentified)

31 (Just Identified)
Supply:  Q = a4 + 1 +g
Demand: Q = a2+ a3P + bd + e2

& €2

aotapt 1 = a+taP+ 2

P = [@2-a0)/ (a-a3l-[b/(a-a3S + [b2/ (a - a3

Q = [E132-amd/ (g - a3 - pb1/ (a - a3 + pih2/ (a - a3
P=C+c2+Q

Q = CA+CH + (@

C, = (@-a)/(a-a) 1C= /(-3

C3 —mMai"a" ' ™~ = (aia2" am3"/ la1* a3
€= abt/(a-ad 1 G = ab2/(a -3

C ,2,C3, ¢4,Q,0 (OLS)
6 6

a0 = 13 1

3 = Qlc3

a2 = c4/ asC,

a3 = CglC2

b, = -C2Q-%)

b2 = ¢3Q-%)



3.2 (Over Identified)
Supply: Q= ao+ap te
Demand: Q= a2+aP+ 11+ b7 +e2

e, €

a0t ayp = a2+taP+ 1+h

P= [@2-a0/(@-a+[o/@-ad)+ [h2/@

Q= [(am2-am3)/ (a-a3 +[abt/ (3

P=C+C2+CT
Q= Cat Oy + T

¢, = (@-aQ/(@@-a), C2= bll(a-a3

3 = 2/ (@-a31 C4 = {m@2-am3/ (a - a3

Q =abif@-ad , @ at2/(a-a3
c,1c21¢3, €4, 4, (O

a0 - «u . 310
a, = @/ C2
a, = (/cs
8 2 2
(4 2 Supply
(Overidentified)
33 (Unidentified)

Supply:  Q = aotap+ 1 +e
Demand: Q = a2+ a¥P +e2
e, €

, - ad|T

aJJ+[a,b2(a, - 3T

(OLS)



2

2

wo+ap+

2+ aP

[(62-a0/ (& - a3 - [b,/(a, - 83]S
= [(@a2- a3/ (a, - &3] - [33b,/ (a - &3S

O T
1 11

P=~Citc2
Q=C+C4

C, = (@-a/(@-a),C=n"hl/(@-a3
€3 — (aa21a@3/ (3j"ad 1 C4s —adj/ [@r1ad

C, 1c21C3, c4 (OLS)
5 4 ,
a2 = C3-33
a3 = C4 "2
demand supply supply
K
M
K M-1 K
M-1 K M-1

Supply: ~ Q=aotap te
Demand: Q=a2+aP +e2

K=0,M=2 K M1 (0< 1) Unidentified
Supply:  Q=ao+aP +hs + ¢
Demand: Q=a2+aP +hd + e2

K=1,M=2 K M1(Ll=1] Just Identified
Supply:  Q = aotap+te
Demand: Q = a2+aP+ 1+Db7 +e2



Cvendentified

Supply K=2 M =2 K M1 Q2> ]

(L9)

(joint dependence variable)

OLS

OLS

Two-stage Least Square (25LS)
Reduced Form Method Indirect Least Square (ILS)
Limited Information Maximum Likelihood (LIML)
Three-stage Least Square (3SLS)
Full Information Maximum Likelihood (FIML)
25LS LS
(2SLS)

OLS OLS
0

gy
=
"

C, Y,  Joint Dependence Variables

¢, = 0+ M+ | ()
Y, = G+l @
Y, , 1)
Y , 1)
C 1)

Y, = bothY +1+ ,

Yo= [OIC b+ [ -b+[ra-b) @



(LS)

Y, = JgtaltV,

@ Yt | \
@ a0 a
Y ©

Y, = a0 -a)lt
Y, () @

Y, = Y, +V,

(6) (1)

C, = b+ (Y, +v)+ ,

¢, = bothY, +by + ,
@ V.=, (lb) U

C 0+ Y, + [ JL- )+

= ot Y+ [0 )
= o0thY, t+V
(8) " E(y, )~ 0
E(Yy) =0 (4)
0 OLS
42 (LS)
(structural equation)
C = o+ Y, +,
Y, = G+
Indirect Least Square (ILS)

OLS
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Y @ @

1 (1!

ct = both C+1)+ |

¢, = bothgc, +hl + |

¢, = [po/ - I+ /(b + [ /(-] ©

a= 0/ (-9a=b/(0) V= /(-1 9
C = atal tV, (10)
C @ @ v
Y, = (bo+thY, + )+
Y, = (bof(L-b)l+ @/ {1- JJL+ [ /(L -)] (1)
do= of (-2 d=1/(-9 V= (-0 (12)
Y, - dotdl t | (12)
(20) (12) ( Reduce
Equations) , bo b, a0 a, do
d, (10) (12)
' OLS aa,do d (13) (14)
C = a+t ,, 13)
Y, = do+d|, (14)
;&0 a, do d,
bo b

@ =do= 0/(-0 (15)

a = V(-] (16)

d = /(-1 (17

(15),(16) (17 (unknown)

bo = ao[ -(@/

b, = ald

C Y, L1 Y,
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SSR

R2

Y]

52

(Coefficient of Determinant: R2)

R2
Z(Y,-V)2 = Z(Y,-Y)2 + Z(Y,Y)
Sum Square = Sum Square + Sum Square

Total Error Regression
(SST) (SSE) (SSR)
(unexplained)  (explained)
SST
X
(R2)
R2 = SSR/ SST

Rz = 1-(SSE/SST)

R2 = 1-[Z(Y,-Y)2 Z(Y, - V2]

R2 = 1-<Ze,2IZy,2>
R2=bZx2Zy2=(Zxy)2dZx2Zy2=C

T-Test

(SSE)

R2=1



88

t (Critical Region)
1.
H: (3=
H o (370
(3
H p=~0b
N3 D
2, 95%
99%
3. degree of freedom SSE
t t-dlistribution
4, t f
t=0-Q3/9
5 t ANIVE 3
2 Ho te<t<te
Ho t>tet<te
H1
tB b b
, b (3)
53 F-test
v)



b R—P— —Fk—0

Ho
1 Y
H PRo-A k™ O
0
Y (Xij=1... 4
0 Y
Y
B 1 Y
Y Y SST
(SSR)
(SSE)
F-test
F= MSR/ MSE
MSR Mean Square Regression
MSE Mean Square Error
X Y F 1
F F F F-distribution
degree of freedom!1, -2) (a)
F-test
b
Ho:P=o0
H P *o
Fo regression

explained variance :



2. ANOVA

ANOVA Table

Source of Variation df  Sum Square  Mean Square F
Regression 1 SR MSR MSR/MSE
Error(Residual) -2 SSE MSE
Total n1 SST

SSR = Z(Y,Y)2 = 4402 = Yy

SSE = Z(Y,-Y)2 = Ze,2 = SST-SSR

SST = Z(Y,-¥)2 = Z y2

MSR = SSR/df = b2Zx,2/ 1

MSE = SSR/df = Ze2/(-2 = 2
F = MSRIMSE
3. F F F-distribution
Fe > Fa,n. 2 HO
Fe< Fa. ]l = HO
t-test b FHo:@3=0
t2 F
54 (Standard Error: SE)
(Logarithm)

55 (Coefficient of Variation: C\V.)



5.6
(Confidence Interval)
5.7 - (Durhin-Watson: D.W.)
(Autocorrelation)
1 0 4 2
Watson Statistics)
58 (Number of Observation: N)
(2500)
5
Mc = a+ bc
Mk =a+ bl
Mc = a+ b(c-Mc)

(Bias)

(Durbin-



Mk = a+ bil -Mki
Mo = a+hy

Mc = )

Mk =

Mrc =

Mk =

Mo =

ahbhc =
.. 2503-2512

(2531)

V()i = a+bjjp
i
I 4

R



| = 4
]
j 3
| =2
1=3
| = 4
10
v(Q 2 = 448302 - 001741 P,
v(Q B = 19.29577 - 0.14982 P,
v(Qu = 195986 - 020611 P1
v(Q2 = 612293 + 0.0309 P2
v(Q=z = 277538 + 0.01764 P,
v()u - 1784003 + 0.02698 P2
v(Qx = 042337 - 009178 P3
Vv(Qa = 053174 + 0.17112 P4
vQa®s = 3.16445 + 0.37887 Pa
V(Qu = 1056677 + 11768 Pa
11, = bO+bk OXLl+...+ b,vQn,

—>
o
I

b0+ bk, VOQKL+.....+ Dn.v(Q)n,

10

VQKL v@Qk1 y

1



"

2

= 975 - BAL QR + R15B Q2 +404%L QR
= 2087 + 117TB QR + 8RB12 Q2 w L4173 Q2

106= 31577 + SANBUQR + ALM Q2 - HATP QR

10,

3

= 93164 - 13316 QP + 1818 Q2 +PBABL QR
= 0735 - 3170 Q3 + 1R3ID QB + 1685837 QB
— 20/M8 - 788 \Q3 + 166877 QB + 61819 Q8

= ZI07L - BZBUQ3 + 187482 QB +373B VY

N

- -ZBA87 + 4743ANMQY + 1285715 Q2 - SR Q3!
+ 2548 Q4

= 3R46%5 + 19B9\QY + 37788 QA - 3BEIL Q3!
- T6M QY
AR - 1487 QY + 176734 Q2 + 077173 Q3!
4 DA3ANQA
10363 + 732 \MQ,L - 7996 Q& + 57214P Q3
+ B0 Q4
2

10%
1027

3

103

%



9%

1046

104

2521-2521

(2532)



Leontief

C =-24-0138 (P + 10344 In(Prod) + 0.5174 In(GDPH)
InProd = 24912 + 10336 (Yan) - 0.3430 In(Pnet)
InYam = -2.1555 - 0.7688 (Wove; + 0.3365 (Knit)
415569 - 0.2861 Fish - 2.2651 X
C =

P
Prod
GDPH
Yam
Pnet
Wove
Knit
Fish

in Pnet

) (Ordinary Least Square :
OLS) ) ) .. 2513-2530

(2525)

IMat = a +b  al+ cIn(NDP/Pimc), + d In (Pimc/Pa)t
IMc, = a+bih ¢l + cIn(NDPI/Pimc), + d In (Pimc/Pd&na),
IM, = a +bhGDP, + c In(PimiPi),

IMr, = a+bin 1+ chGDP, + dIn (Pimi/Pm),

IM, = a +bInGDP, + ¢ In(Pimf/Pm),



a + b GDP, + cIn(Pimo/Pm),
a + bl GDP, + cIn (Pims/Pm),
IMa =
IMc =
IMf =
IMi =
IMo =
IMr - =
IMs =

IMo,
IMs,

Pini = ( )
Pimo = ( )
Pimr = ( )

Pims =
GDP =

abcd-=
(Two Stage Least Square )

(2526)



10

M, = a+ b[Y,-cY1] + d[(CP),-eCP),, ] + fML+ |

M, =
Y, =
C =
P =
, = eror term
g b..f =
lterative Estimation Marc NerloveU
.. 251 1-2524
(2535)
(Simultaneous
Equation System) T.s.p. (Time Seri Programming)

(Ordinary Least Square: OLS)



(EXG) = -57.3256 + 26261 (RMD + 0.9530 In(LB) + 1.2968 In(WM,)
(EX) = 251970 + 06462 (RM2) + 09288 (LB) + 0.9274 ( M2
(EXS) = -266.9509 + 11.0769 (RMJ + 38886 (RM4) + 28417 (B
+ 05287 (M3
(EXV) = -30.2398 + 04763 (RM9 + 03788 (LB) + 22335 ( M4)
(EXF) = -488943 - 0.2367 InRMg) + 2.1816 In(LB) + 1.6929 ( M9
(EXT) = -63.6619 4 41810 (RM7 + 15185 (LB) + 01865 ( Mg
EXG ]
EXJ ]
EXS ] ( )
EXV ]
EXF ]
EXT ]
RM, ( )
RM2 ! ( )
RM3 ()
RM4 e ()
RMS5 ()
RMg , ( )
RM7 ()
B ' ()
WM, ] ( )

WM3 ] ( )
WM4 ] (



M5 f (, )
WMg ( )
Lo .. 2516-2531

Kriengsak Yothaprasert (1978)

M = F[Y,pm( 14 )Pd ]
M = hA+binY+cn P 1+])Pd
M = i
pm = :
Pd = GDP ceflater
t =

.. 2503-2513

Moris Goldstein and Mohsin . Khan (1978)

Equilibrium ~ Model
Disequilibrium Model Equilibrium  Model
(log-linear)
log xd = a0+ 4, log (PX/ PXW )t + a2 log YWt
xd
PX
PXW
YW

100
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