Applications of Econometric
Models |

Su, Chapter 8, Section IV
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Goals

Make IS/LM Model Dynamic
Understand dynamic properties of macroeconomic models
Use Excel as a simulation tool

Model taken from “Forecasting and Analysis with an Econometric
Model,” Daniel B. Suits,American Economic Reviewlarch 1962,
pp. 104-132

. Four equation econometric model, parameters come from econometr

estimates



Structural Model

e Four equation model: Income Identity, Consumption Function, Invest-
ment Function, Tax Function

Y =C+1+G (8.2a)
C =a+p(Y-T) (8.2b)
I = as+BY 1 +7R (8.2c)
T = az+ (Y (8.2d)

e Exogenous Variables G, R
e Endogenous VariablesY, C, I, T
e Parameters ai, as, az, 1, 52, 53, 1

e No money market? exogenous



Parameterized Structural Model

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

Y =C+I1+G (8.3a)
C = 16+0.7(Y = T) (8.3b)
[ = 6+0.1Y., —0.3R (8.3¢)
T = 0.0+02Y (8.3d)

(C) a1 = 16 51 = 0.7
(I) 2:6 6220.1 ’}/2:—0.3
(T) a3 = 0.0 63 = 0.2
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Reduced Form Equations

e The “solution” to a structural model is called “reduced form equa-
tions”

= 50 +0.2273Y_; — 0.6818R + 2.2727G (8.4a)
= 44 +0.1273Y_; — 0.3818R + 1.2727G (8.4b)
= 6+40.01Y_; — 0.03R (8.4c)
= 10 + 0.0455Y_; — 0.1364R + 0.4545G (8.4d)
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e The numbers are reduced form parameters
¢ Note that an explicit reduced form equation t6thas been solved for
e First-order linear difference equations

e Endogenous on Right Hand Side, Exogenous on Left Hand Side



Reduced Form Equations

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

= aip+ a1 Y_1+apR+ a3G
= Q90+ a9 Y_1+ ankR + anG
= agy+ a5 Y 1+ azR + assG
= Quo+ a1 Y_1 + anR + as3G
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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



Finding the Reduced Form Equation for Y

C+I1+G

= a1+ 6i(Y —a3—03Y) +az+ Y1 +0RR+G
ar +ag+ 1Y — frag + 5183Y + GeY_1 + 2R+ G
= a1 tag—frag+ 51Y + 5103Y + Y1+ 7R+ G
= a1 +ag—pfrag+ (B + B1B3)Y + BeY_ 1+ R+ G
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Y- (G1+6013)Y = ar+as—pras+BY1+7mR+G
(1-=051+0183)Y = aa+as—pPraz+ Y 1+1R+G
a1 +ag — fraz + BoY_1 + R+ G

ro= 1— 01+ 61063

o1+ ag— Biog B2 72 1
1= +/Bs 11— +5153Y71 1 — 5 +5153R+ 1-5 +ﬁlﬁ3G

Y = a9+ a11Y-1+ aoR+ a13G




Verification of Numeric Solution

(C) a1 =16 B =0.7
(]) e = 52 =0.1 Y2 = —0.3
(T) a3 = 0.0 ﬁg =0.2

= élﬁig e ﬁlﬁ A T AR TR TR
fﬁBilgﬁZ%g+1_073§7xogxﬁ+1_071§;x023+1_07;ij02G
1—$iﬁu4+1—0%10MY4+1-&?f0MR+1—07+0mG
%+(§%Y_1+£R+ﬁa

50 + 0.2273Y_1 — 0.6818R + 2.2727G
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Finding the Reduced Form Equation for T

_ay t+az— frag B2 2 1
1= 61+ Bifs - 1—51+515:3ijL 1—ﬁ1+ﬁlﬂ3R+1—ﬁ1+ﬂ1ﬁ3G

g + ﬂgy
a1 + ag — fras B2 Y2 1 )
az + + Yi4+—2— R+—— G
’ 63(1—51+5153 1—Bi+BBs ' 1—PB1+PBiBs 1— 061+ 061063
as + (3 (am +a11Y_1 +apoR+ a13G)
B3aq + Bzan — Brazf3 B332 B372 R B3

L Ay R e A L B NI 1 S Gy I A

= a3+ Bzaio0 + B3a11Y_1 + B3a12R + B3a13G
= a40 + aq1Y_-1 + agoR + a43G



Finding the Reduced Form Equation for |

[ = as+ oY 1+7R
I = a3g+a31Y_1+azpR+ a33G

e Note thata33 =0
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Finding the Reduced Form Equation for C

N Q

Q
w

Q Q

= 041+51(Y—T)

ajo + a11Y—1 + a12R + a13G — (a3 + fB3a10 + f3a11Y-1 + Fza12R + F3a13G)

= 0

= ajo+annY-1+ a12R + a13G — (B3a10 + f3a11Y_1 + F3a12R + F3a13G)
= a1 — Pza10 + a11Y-1 — B3a11Y_1 + a2 R — B3a12R + a13G — B3a13G
= (1—p3)(a10+ anY-1 + a12R + a13G)

= a1+ 61((1 = B3)(a10 + a11Y-1 + a12R + a13Q))
= a1+ (61 — B1P3)(a10 + a11Y-1 + a12R + a13G)

a1+ ag — B1a3 B2

1-51+6183  1—=051+ 06183 e

a1+ (61 — B163) (

V2 1
1 - b +ﬁ153R+ 1—-5 +ﬁ153G)

“ (flﬁz—flﬁﬁfﬁs) (1 +ag — frag + f2Y_1 + 2R+ G)



A Practical Reduced Form Equation for C

a1 + (81 — B163)(a10 + a11Y-1 + a12R + a13G)
a1 + (61 — B163)(a10) + (61 — B1B3)a1Y-1 + (61 — B1P3)a12R + (61 — B153)a13G

e The second term in parentheses in the first equation is the reduce
form equation fory”

e this can be used to find the reduced form equatiortfor
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Recap - Reduced Form Equations

_ aitas—[ia I5; v 1
= T Ga58 T Bmm -1 1 im 555 C
= aio +ai1Y_1 +a2R +a13G
= a3+ B3a10 +63a11Y_1 +pB3a12R +053a13G
= ay +52Y_4 +72R
= a1+ (61— 1B3)(a10) +(B1 — Pifs)annY—1 +(B1 — fif3)a1eR +(61 — 153)a13G
_ a1tas—[ha: o J; o o7 o 1
a0 = T-5,75,5, a1l = 15,255 W2 = T 545,75 13 = T3, 15:5
az0 = o1 + (61 — B163)(a10) az1 = (B1 — f1f3)ann aze = (61 — f183)a12  azs = (61 — f103)a13
azp = a3 as1 = B2 asz = 2 azz =0
aso = a3 + B3a10 aq = Pza11 as2 = PB3a12 a43 = 33013



Multipliers

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

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

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

e Long-term multiplier : Cumulative impact of a change in an exoge-
nous variable on some endogenous variable; 4fis the short-term
multiplier on an exogenous variable, then

1

:1—mg

long term multiplier = my = 1 + mg + mg +m? + . ..



