CGE
(simultaneous  equation)

(non-linear)
2 CGE
(non-linear programming)
CGE
optimization
(linear algebra)

algorithm Johansen, L (1960)

Johansen Johansen

Euler
Johansen Johansen Euler 1 (Euler 1 step)

41  Johansen/Euler

F(V)=0 (4.1)



CGE
( shock )
(analytical)
log-linearized
(linear algebra)
4.1 log-linearized
4.1 (Linearization rule)
Levels
=< =O X=0
X=Y. NGy + 7
=> X
X=Y+Z Xx=Yy+Z1
x= W+ Z
(level)
(percentage change)
y 2
ZI(Y+1)

cC

4

YI(Y+2)
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(XYON0O = Xxioo * XIX~’ X100 =*

X =Y/
d {X =4 W)+ (2
100 (X) =100 004100 (2)
X = [ +1
= Ya

{X =l {Y)
100 (X) = «100 (r)
X =«

Xd X1
dX
dX
Johansen/Euler

(linearization error)

41



X .

xYO 20

gl

*|_*0

* r DZo=("

100 x *0 =100x¢r— - y0+100x(» A ) z o

AP

X z°X100,

Ao =/ +7 0

'\ 5

AV Y,

= >, +A70
- K+A
= q1-{0+2.-20

DR+ ()7

x100, z=""-9-x100

(42)

5.1
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X X,
X2 (4.2)
a * A\ =0
METtAal=0 (4.3)
X,
NM=.a-ax2 (44)
Av A2 (expression)
(share)
(initial solution)
Johansen
X X
X (step)
(exogenous shock)
Euler 41
Johansen Euler 2
4.1 Euler
2 X oy
y X g(xy) =0
y X ( )
A ) y 0 X0 1 '
X Xqg X
B Y, Johansen
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8 B Yyl VY Euler
(x, -x0) 2 1
C2 g(x,y) =0 C2
X=X, " 1] 2 y2 3
8 y2 y1
X - X0
X0- X, X
X, X
C2 X x1l X 4
X X 8
Euler 248
y /\
y] 74 j
yyz1 zy =7 882 gx,y)=
y 0 A i
x 0 x l1 1 x 1 >
41  Johansen Euler
Johansen Euler (Initial
solution) |-0



F) = (45)
intertemporal
:
F(I11 21 B ) =0 (4.6)
1 t
.
1-0
(Ex ante)
4.2 (Initial Solution)

Johansen/Euler

fade |
1 1
(model calibration)”

(level)
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0
(share)
2
(satisfy) atemporal
intertemporal atemporal
intertemporal
K+l = + [7
intertemporal base (intertemporal base
solution)
(shock)
(comparative dynamic)
421 intertemporal base (Intertemporal base solution)
Intertemporal base
(4.6)
y, 2 .. VL2, e T
(4.6)
(equivalent)
Homotopy (Homotopy concept) (Zangwill — Garcia,

1981) quasi (quasi solution)



growth factor
V= o031 gu12gV, g7V,
V1 -0
quasi
yi = (v, v, vl. 1w
T
quasi
(calibration variable)
Fv)- cv- 0 (4.7)
cv
ewD) ' (4.7)
et/ = F(Vj
\J et/ (4.7)
Fv) = 0 (4.8)
/ (4.8) et/
(4.7) (equivalent) (4.8) t/
(A1)
Johansen/Euler
(4.1)

(48)
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shock cv 0 v ' \V
\T / (4.8)
V' intertemporal base
(49)
F1V) .CVl = G1V)
Fv) . CV2 = gav)
FIV) . CV3 = G3V) (4.9)
?2(V) .CV' = Gn\V)

cv' = FIV) v = LT

intertemporal base shock  cv
1 (4.9) (4.8)

quasi intertemporal
atemporal
intertemporal intertemporal

55



=(l-s)Kt+1t 11=1—7+ (4.10)

quasi
KM =Kt 11=
(4.10)
It = 5Kt 11=\..T-1 (4.12)
(4.12) quasi
t !
(4.10)
cv(
tt=1...7-1
= (1- ket
quasi
K, = K2 = K3 = - Kt
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alt

Cy

shock

Cv,

v+l o=

(1-<5K1+/1 |/

' ' shock

Oy,

1+/1-l x100 11-

= A3T(I+7 )

= HQ[+RMy ot

f\ k(fk{\Trimy

(empirical evidence)
FK

cvt 1

T

a-S)Kt+|t

cvt

Cv

FK

5/



KTM

cvr

422

intertemporal base

[(1-S)Kt + t\CVt

KT+

KT CVi

(control solution)

intertemporal base

shock
(preferred trajectories)
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