Econ 423- Simulation Lab I 1
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Structural Model

e Four equation model: Income Identity, Consumption Function, Investment Function, Tax Function

Y = C+I1+G (8.2a)
C = a+B(Y-T) (8.2D)
I = as+ Y _14+%mR (8.2C)
T = a3+ BY (8.2d)

e Exogenous Variables: G, R

Endogenous Variables: Y, C, I, T

Parameters: ag, a2, a3, 61a ﬁ27 ﬂ?w 72

e No money market, R exogenous

Parameterized Structural Model

e Obtained by statistical techniques - data were obtained and these parameters were estimated by
regression methods

Y = C+I1+G (8.3a)
C = 16+0.7(Y —T) (8.3b)
I = 6+0.1Y.;—03R (8.3¢)
T = 00+02Y (8.3d)

( ) a1:16 51:07
a9 = 6 ,32 =0.1 Y2 = —-0.3
a3 = 0.0 ,83 =0.2

~HN=71

Reduced Form Equations

e The “solution” to a structural model is called “reduced form equations”

Y = 50+ 0.2273Y_; — 0.6818R + 2.2727G (8.4a)
C = 44+40.1273Y_; — 0.3818R + 1.2727G (8.4b)
I = 6+0.01Y.; —0.03R (8.4c)
T = 10+ 0.0455Y_; — 0.1364R + 0.4545G (8.4d)

e The numbers are reduced form parameters

e Note that an explicit reduced form equation for Y has been solved for
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e First-order linear difference equations
e Endogenous on Right Hand Side, Exogenous on Left Hand Side

e Note that the general form of a reduced form model is

= ajp+anY-1+apR+a3G
ago + a1 Y_1 + axnR + axsG
= agzo+az31Y_1 +axR + azsG
= ag+an¥Y 1+ apR+aG

N~ QX
Il

e One equation for each endogenous variable
e A constant parameter for each reduced form equation

e One reduced form parameter for each endogenous variable

Reduced Form Equations

. oaatas—pia: B 0 1
v = 11—512-i-ﬂ11ﬁ3d +1—/31jﬁ1ﬂ3 Yo +1—51jﬁlﬂ3R +1—51+5153G
Y = ayp +a11Y_q +ao R +ai3G
T = a3+ Bzai0 +pB3a11Y_1 +pP3a12R +63a13G
I = +52Y 4 +72R
C = a1+ (81— BiB3)(aw0) +(B1—LiB3)anY-1 +(B1— BiB3)araR +(B1 — f153)a13G
_ a1toas—pia: _ I5; _ v _ 1
(V) a0 = 55505 1= 15, 25,5 G2 = TpiEEm 3T TEmA
(C) ag = a1+ (b1 — B1P3)(a10) a21 = (B1 — fif3)air az = (61 — fif3)aiz  as = (61 — f1P3)ais
(I) asp = aszy = 32 agz = V2 azz =0
(T)  aso = az + Pzaig as1 = Bzann aso = (B3a12 as3 = [B3a13
Multipliers

e The model is dynamic which complicates the analysis of the effects of changes in the exogenous
variables, must distinguish between short-term impact of changes in the exogenous variables and
long-term impact

e Short-term multiplier: Reflects the one-period effect of a change in an exogenous variable on some
endogenous variable

e The Short-term multiplier is simply the reduced form parameter on each exogenous variable

e Long-term multiplier: Cumulative impact of a change in an exogenous variable on some endoge-
nous variable; if mg is the short-term multiplier on an exogenous variable, then

1
long term multiplier = my, = 1 +mg +m% +m + ... = T m
—mg




