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1. Introduction

The impacts of fiscal policy on the economy have been extensively considered
in the macroeconomic literature.

Keynesian analysis has focused on studying the effect of fiscal policy through
its influence on the aggregate demand. Given an increase in government puréhaSes
or fiscal deficits, output expands by an amount larger than the original expenditure
change. But it also produces higher interest rates, which depress private investment
and so output. This is the mechanism of the indirect crowding out effect. The
effectiveness of fiscal policy as a stabilization instrument hinges on the degree
of crowding out caused by fiscal expansion.

According to standard macro models, government purchases have a multiplir

effect on output no matter what the composition of the expenditure is. Along
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with this theoretical analysis, there exist several large scale econometric models.
that provide estimates for the multiplier of government purchases. The estimates -
vary depending on the model used, but they are in all cases significantly bigger
than one(see de Leeuw and Gramlich(1968)). But this line of logic has been
éuestioned by neoclassical ecoﬁomists lately. If goods and services provided by
government are regarded as close substitutes for private consumption goods, then, .
as Bailey(1971) has pointed out, the multiplier effect vanishes. Barro(1981),
focusing on the distinction between temporary versus permanent changes in
government purchases, provides empirical evidence that the effect on real output
of temporary changes(defense purchases related to war) is bigger than that of
permanent changes(military as well as non—military, and state and local
purchases). Seung—soo Han(1984) estimates the fiscal deficit multiplier as 2.31
using annual data for Korea during 1970—82. Kye—sik Lee(1988) gets the result %
that fiscal policy in Korea has been a powerfully effective instrument for economic
stabilization, to the extent that government spending in Korea, whether debt—
or tax —financed, has crowded in rather than crowded out household consumption.
Aschauer(1985a) investigates the effects of fiscal policy .on private consumption
and aggragate demand within an explicit intertemporal optimization framework.
Aschauer(1985b) has surveyed the various elements of fiscal policy from the
perspective of a model with competitive equilibrium approach. Aschauer and
Greenwood(1985) construct a neoclassical general equilibrium model elaborately
over two periods to investigate the macroeconomic effects of fiscal policy with
the policy variables being government consumption, government production service,
public investment goods, transfer payments, labor income tax, corporate income
tax. Government services would yield consumption benefits for individuals and
production benefits for firms. Government consumption expenditures are allowed
to influence utility directly by providing a current substitute for private consump-

tion goods with no interaction with leisure. Government investments in public
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capital, on the other hand, have the potential of enlarging society’s future production
possibilities and of augmenting the rate of return on private capital. This is the -
direct crowding—out or—in effect caused gy fiscal expansion.”

This paper is intended to focus on the latter issue and to analyze its implication

empirically.

11. Model

1. theoretical background

‘Crowding out’, in a broad sense, refers to the displacement of private economic
activity by public economic activity. More specifically, crowding out refers to the
phenomena of government consumption, investment, borrowing, and saving
displacing their private counterparts. Crowding out is shown to be a
multidimensional concept. The degree of crowding out, the time horfzon considered,
direct and indirect crowding out constitute the four main categories.?

Each of the latter two has many subcategories. With direct or ‘exante’ crowding
out governmental economic activity directly enters as an argument into structural
private behavioral relationships without affecting the price level and the interest
rate. Indirect or ‘ex post’ crowding out refers to crowding out in the reduced form
of the model without there being any direct crowding out at the level of the
structural private behavioral relationships ; rather than that, it has an indirect
effect through price levels and the interest rates. The short run—long run dichotomy
in the time horizon contrasts the impact effect of changes in government activity —
for given values of the short—run exogenous but long—run endogenous(or

predetermined) variables such as asset stocks and expectations about the future—

1) Refer Barro(1984) p. 304 and Arrow & Kurz(1970) for more detailed explanation.
2) see Buiter(1977) for the details.
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with the long—run, steady—state effect of such changes when stocks and
expectations have fully to the change in government. policy. So the degree of
crowding out with this multidimensional concept would be reflected in the measure
of effectiveness of fiscal.policy. ‘

The analysis of fiscal policy in conventional macroeconomic models typically
has stressed the first order importance of the financial aspects of public sector
budgetary policy. Deficits —whether driven by a tax reduction of an increase in
public expenditure—create excess supply in the bond market, upward pressure
on interest rates, an ex post crowding out of expenditure on durable goods and
‘/or an expansion of output and employment. |

Recently, some macroeconomists have reconsidered the impact which the public
sector’s spending and tax decisions may have on macroeconomic variables. A variety
of models have been constructed on the basis of optimizing agents making con-
sumption and production decisions on the basis of available information in a
competitive equilibrium setting. A logical outcome of this modelling strategy being
near equivalence of debt and taxes in the financing of public expenditure, Ascauer
(1985, 1989), Aschauer & Greenwood(1985), Barro(1981, 84) and others instead
emphasize the real aspects of fiscal policies, placing considerable weight on the
time profile and composition of public expenditure on goods and services. Govern-
ment services would yield consumption benefits for individuals and production
benefits for firms. Government consumption expenditures are allowed to influence
utility directly by providing a current substitute for private consumption goods
with no interaction with leisure. Government investments in public capital, on the
other hand, have the potential of enlarging society’s future production possibilities
and of augmenting the rate of return on private capital. This is the direct effect

caused by fiscal expansion I want examine.
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2. methodology

In order to examine the relative magnitude on government consumption and
government investment on private activities and real income in the theoretical
hypothesis of Aschauer(1985, 89) —Barro(1981) model, the reduced form equations
of the stationary state(long—run) multiplier may be expressed as following :

Y = Fi(GC, GI, X»

PC= Fi(GC, GI, X2

IP = F3(GC, GL X3
where, Y : output, PC : private consumption, IP : private investment, GC @ govern-
ment consumption, GI . government in\;'estment, Xi, X Xs are disturbance factors
excluding explanatory variables.

If we assume that these equation system transforms into log—linear form
approximately. for the estimableness and then take first difference for each variable
for transforming time series data into stationary state, and consider lags for
explanatory and dependent variables, then we can derive OLS equation system
as follows :

AlnY, = al+ﬂ1A1nYt—1+rlOA1nng+rllA1nGCt-—l
+810 AlnGIL+8uAlnGLi-1+en @-1
AlnPCi= ds+F2AINPCi1+70AInGCi+ 72 AInGCi
+ 80 AInGli+ 8, AInGLi— + €2 2-2)
AlnIP.= @:AlnlPi_i+70AInGCi+raAInGCi
+ 80 AInGL + 851 AInGI: + ea (2-3)
where, £, 71, Oi: coeffecient
Y., PCii, TP, GCimyy GLit: lagged explanatory variables
(used second lag when necessary).
a (i=1, 2, 3) : constant term

ei(i=1, 2, 3) ! error term with white noise

A . first difference operator.
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The eq. (2—1) ~ (2-3) may give birth to the multicollinearity problem
between government consumption and investment variable, so we also consider
six regression equations using one explanatory variable of the two.? OLS equations
considered total government spending variable as explanatory variable also can
‘be derived as the eq.(2—4) ~ (2—6) for comparing the estimate results shown
above.

AlnYe = au+fAInY 1+ 70AINGTi 474 AInGTy
+eu -4
AInPCi= a5+ fsAInPCi_1+7rAInGTi+ 75 AInG T,
+ &5t (2-5)
AlnIP: = as+BsAlnIPi_1+ 760 A InGTi+ 761 AInG Ty,
+én ‘ (2—6)
where, £, ri, 8;: coefficient '
Y1, PCioy, IPioy, GTior: lagged explanatory variables
(used second lag when necessary).
a; (i=1, 2, 3) : constant term
ei:(i=1, 2, 3) : error term with white noise
A : first difference operator.

To use dynamic multiplier analysis, I also employ Impulse response function

3) There exists the multicollinearity between government consumption(GC) and investment
(GD variables when using the raw data, but I can eliminate this problem after logarithmic
difference data transformation.

Using the raw data :
GC. = 2425.41+1.13GI, D.W.=1.12, R*= .84, Q=8.04(sig.lev.=.24)
(822)  (7.71)
G, = —1510.04+ .74GC,, D. W.=1.05, R?=.84, Q=6.58(sig.lev.=.36)
(-3.37) (7.71)
Using the log—difference transformation data :
GC. = .02+.36 GL, D. W.=2.27, R2=11, Q=4.88(sig.lev.=.56)

(.35) (1.13)
GI' = .11+.29 GC, D.W.=111, R?=.11, Q=557(sig.lev. = .47)
(3.27) 1.13)
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method, i. e. analysis of the system’s response to innovations, The response is
obtained by tracing out the system’s moving average representation. The moving
average representation expresses the current value of each variable in terms of
current and lagged values of the residuals, i.s., innovation of each equation. Im-"
pulse traces the response of the system to a 1.0% shock in the errors.? It concerns
itself soley with the dynamic properties of the model and looks at the single effect
in isolation. Hence we can get cumulative elasticities as summing the responses
coefficient of dependent variable to a change in fiscal variables in the OLS equations

until the point bonverging the stationary state.

I1I. Empirical Analysis
1. data explanation

Annual data for each of these series from 1970 to 1987 are used in the
estimavtbion. The data sources used in empirical analysis, of annual data of 5
components of Korean real GDP — government consumption, government invest-
ment, private consumption, private investment, net export — are as follows!:

GDP : Gross domestic product(1980 year constant prices, unit : 1 billion won)
(sources : BOK, National Accounts 1970—86, 1987 and National Acc-
ounts in 1987, 1988).

PC : Final consumption expenditure of households(1980 year const prices,

unit : 1 billion won) (sources : BOK, National Accounts 1970—86, 1987

and National Accounts in 1987, 1988).

4) Refer Doan & Litterman(1986 : ch. 12) and Pindyck & Rubinfeld(1986 : ch. 13) for Impulse

response function and Dynamic multiplier method.

— 147 —



E X W %

IP : Private Investment = Gross fixed capital formation — Producers of
government services in the composition of gross capital formation by
kind of economic activity(1980 year constant prices, unit . 1 billion
won) (sources : BOK, National Accounts 1970—86, 1987 and N;ztional
Accounts in 1987, 1988).

GT : Total government expenditure = Government final consumption expendi-
ture+Producers of government services in the composition of gross
capital formation by kind of economic activity(1980 year constant pri-
ces, unit : 1 billion won) (sources : BOK, National Accounts 1970 —86,
1987 National Accounts in 1987, 1988).

GC : Government final consumption expenditure(1980 year constant prices,
unit : 1 billion won) (sources : BOK, National Accounts 197086, 1987
and National Accounts in 1987, 1988).

GI : Government Investment = Producers of government services in the com-
position of gross capital formation by kind of economic activity (1980
year constant prices, unit: 1 billion won) (sources:BOK, National
Accounts 197086, 1987 and National Accounts in 1987, 1988).

The raw data of each time series have shown nonstationary with time
trend, but changed into stationary time series after log—difference data trans-
formation for each series. So I used each data after this transformation. Hence
the meaning of each estimated coefficient is change into the elasticity coﬁcept.

I also used dummy variables in 1980 and 1986 if the estimate result is not
significant. The economic trough period owing to second oil crisis(1979 —80), socio—
political unrest etc. in Korea occurred in 1980, while the economic boom period
in which it may be evaluated that actual GNP exceeds potential GNP in 1986.9

If we look at the stylized facts of these time series data in Korea after

5) See Park(1989) and BOK(1988) for the details.
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logarithmic difference transformation, we can find out the complementary
relationship between government investment and private investment as observing
the fact that the growth rate of government investment expenditure fluctuates
with the growth rate of private investment expenditure — in boom period the °
growth rate of government investment rises, in recession period it falls, as
shown [Graph 2]. Other while we observe that the growth rate of government

consumption fluctuate irrelevant to the groiwth rate of private consumption as

shown [Graph 1].

2. estimation results

The estimation results using logarithmic difference data transf_ormation are
appropriate in the test statistics(D.W.(Durbin Watson statistic), Ljung—Box Q—
statistic, R?) and the goodness of fit.®

The OLS estimation results are shown in {(Table 1> through {(Table 5) and
the cumulative elasticities of impulse responses shown at [Graph 3] — [Graph

16]. The explanatlon of the estmation results can be summarized as follows :

OLS cumulative elasticity
dep. var “expl : (stationary state)
var (a) dummy var(D)
PC GC —-25 -+ —.19 — 07
GI 20 .- 40 26
P GC —.34%...  52% —.48 . 24* — 48™
GI 90 --- 130 92 146 68 921
GDP GC —.12*... —.10% —21 —24(Y-G) —09* —.15"%
GI 21 .- 27 47 21 33
GDP GT —.20%.-.  .16* —-26(Y-G) —278(Y —G)™
J4(Y -G -IS)*
PC GT —-.21 — 283™
IP GT —.14* —.16*

note) values at (a) are the range of several OLS estimate results.
coefficient with # is not significant even at 10% sig. level.
D : dummy variable(D1 : 80 year dummy, D2 : '86 year dummy).
Y : GDP, G : government spending, IS ! increase in stock.

6) See Ljung and Box(1978) or Doan & Litterman(1986 7 ch. 1) tor Ljung = Box Q—statistice——=—=--
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So we can say that the empirical analysis shown above is as follows :

empirical results
PC GC partially crowded out
GI (+)
P GC not significant( (=) sig. with dummy).
GI +)
GDP GC not significant( (—) sig. with dummy,
(-) sig. with [GDP—GT] and dummy)
GI +
GDP GT not significant( (—) sig. with [GDP—-GT],
not sig. with [GDP—-GT—IST]).
PC GT (=)
P GT not significant.

note) PC : private consumption, IP : private investment,
GC : government consumption, GI : government investment,
GT : total gov. spending, GDP : gross domestic product.

The main empirical meaning of the results based on the analysis of annual data of
5 components of Korean real GDP — government consumption, government investment,
private consumption, private investment, net export — can be summarized as follows :

1) There exists a significant positive relationship between government investment spending
and private activities (i.e. private investment, private consumption, real GDP) which is
consistent with the theoretical results.

2) The response of private investment and GDP to the change in government consumption
expenditures is statistically insignificant, but increase in government consumption expenditure
partially crowds out private consumption.

3) The response of private consumption, private investment and GDP to the change in
total government spending is statistically insignificant, probably because the large share
of consumption component in total government spending has a dominant effect on private

spending.”

7) As another estimation results, Evans(1988) investigates whether a neoclassical model can explain out-
put and investment using annual data during 1953—83 in Korea. The model disaggregates government
purchases into defense purchases, nondefense consumption purchases and government investment and
splits each of these into a permanent component and a transitory component. The OLS regressions
reported permanent defense purchases multiplier 5.78, permanent nondefense purchases multiplier —0.

14, permanent government investment multiplier 5.62, transitory nondefense purchases multiplier —4.92,
transitory government investment multiplier —124, budget dificit multiplier —1.23.
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V. Concluding Remarks

The above empirical results confirm the hypotheses of the Aschauer type
models, and the results suggest that a model treating government expenditures
as a single expenditure component is not adequate.

To capture the effect of some government expenditures on real output, it
seems more appropriate to treat this kind of purchase as public capital that
increases the mérginal product of the private production process, as considered
externalities between public capital and private capital.

Several limitations of this study may exist. First, this positive analysis should
follow a more thorough assessment of the normative aspect further. Second, it
is also desirable to analyze the policy effect when distinguishing between temporary
and permanent change in government expenditures. Further research on these

problems would be fruitful.
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{GRAPHS AND TABLES)

[Graph 1] Government and Private consumption Growth Rates
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[Graph 2] Government and Private investment Growth Rates
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{(Table 1) Effect of GC and Gl on PC (OLS I)

eq. (a) ()] () @ (e) ® €)) (h) €Y Gl
const. | .55 .04 .06 .04 .06 .05 07. .05 49 .04
(409) (215) (250) (3.09) (341) (340) (408) (200) (4.80) (2.95)
GG |-.23 —25 —.20 -19 -.17 =25 —.20
(—3.77)*(—3.79)*(—2.18)" (—2.31)( - 2.14)" (— 4.19)*( — 2.39)
GG ' 11
(1.22)
Gl 22 22 .16 16 20 .18
(3.08) 4 (3.12)4 (2.55) 4 (2.58) 4 (3.06) 4 (2.60)"
Gl .22 24 21 ' 07
(3.99) * (4.45) * (3.10) 4 (.86)
GCor —.06
(—.42)
Glo 39 40 25
(4.42) * (481)* (2.86)"
PC, | -.15 .12 03 —-53 —53 —32 .02 24
(~-.73) (=155 (12) (—255) (—287) (—142) (O7)  (.75)
PC, 17 07 ~.25
(88)  (.25) (—1.44)
D.W. | 143 129 141 132 .98 148 144 158 181 172
R: 69 72 38 71 77 51 37 46 68 70
Q 656 415 377 187 576 240 351 650 473  3.25
(S.1) 36 66 71 93 45 88 74 37 58 78

Netes) The figures in parentheses are t—values.

” significant at 10% sig. level, 4 5% s.1., * 1% s. L
Subscript of each variable is no. of lags

GC : Gov’nt Consumption, GI: Gov’'nt Investment,

" PC: Private Consumption, PI : Private Investment.
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(Table 2> Effect of GC and Gl on IP (OLS i)
eq. () ) © @ (e (® (& ®
const .04 .04 -.01 004 —.002 .03 .03 .09
(0.74) 79 (—-.29 [€p) (—.03) (.82) (19 2.22)
GGCo .63 .52 -.11 —.34 -.17
(147 Qa.27n) (=34 (—138)| (—.46)
-GGy -.13 .23
(-5 (.96)
Glo .93 46 .70 .39 .64 72 .66
(2.06)" (1.55) 219" (1.34) @241 2691 @i
GL 44 45 92 .30 .30
(1.98)" .70 (2.13)" (.95) (87
GCo: -.30
(—59
Gln .90 1.15 1.30 .94 .95
(2.16)" 2431 @541 (2651 (2.56) 4
IP, 17 .16 —-.18 -.06 .70
(.52) (51) (—.55) (—.18) .73
1P =77 | —.48 —~.63 —.66
(—330) | (-215) (—2.56)
D. W. 1.19 1.29 1.42 1.39 1.59 1.72 1.70 1.59
R? .67 .68 .49 74 48 43 .50 .52
Q 6.65 4.20 6.23 7.28 6.85 3.10 5.70 2.69
(s. 1) 35 .65 40 .30 33 79 46 84

Notes) The same as previous table
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(Table 3> Effect of GC and G| on

IP (using dummy variables)

eq. @ by (e
const. —.001 —.04 —.05
(—.03) (—1.49) (—1.45)
GG — 48 — .40
(—2.84)4 (—1.85)"
G, .92 .88 1.07
(3.63)* (5.59)* - (5.37)*
GI, .59 21
(G4 @.11)
Gla 1.46 1.28
(6.66)* (5.65)*
IP, .23 —.06
(L07) (—.39) .-
IP, —.23 — .38 '
(—1.32) (—3.60)
D2 .27 24 29
(3.63) (547 (4.15)
D. W. 2.36 2.09 1.68
R? 85 94 84
Q 3.83 6.62 7.23
(s. 1) .70 .36 .30
Notes) The same as above
D2 : 1986 year dummy variable
(Table 4) Effect of GC and Gl on GDP (OLS II1)
ea. |° (@) (" (b ©
const. 07 .06 .10 3.57
(3.02) (3.70) (6.33) (358)
GGCo —12 —.21 —.24 -.10
(-1.21) (—3.33)* (—3.32) (—1.09)
Gl 27 A7 ' 21
(2.03)" (4.96)* (1.96)"
GDP, —.28 —43 .05
(-.82) (—2.01) (.29)
D1 —.13
(—4.40)
D2 A1 .05
400 (1.54)
D. W. 1.63 1.99 1.97 2.15
R? 34 78 80 .29
Q 7.87 3.68 2.61 8.11
(. 1) 25 72 85 23

Notes) The same as above

D1 : 1980 year dummy, D2 : 1986 year dummy

Dependent variable of (b) is [GDP—GT]
GT : total government spending
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(Table 5) Effect of GT on PC, IP, GDP (OLS 1V)

eq. | GDP,| GDP,| GDP1,| GDP1| GDPz,| GDP2y FC P, | 1P,
const. | 07 07 10 10 08 04 07 o7 06
G2 | (249) | (658 | (330 | @9 | Q29 | 4D | 49 | (L16)
GT. o | —o1| -2 -20| -16| -08| -2t | -a4| -16
30 | (—a1) | (—286) | (—130)| (—~120) | (6D | (—2680 (—42)| (~.46)
GT, 11 22
(86) (154)
GTa 16 - 14
72) D) ..
X 14 o7 0t 23 38 23 43 48
| @D | | | a’ | )| )| a5
D1 -4 ~.09
(—457) (—307)
D2 10
(86)
D.W. | 167 | 194 | 204 | 175 | 140 | 145 | 188 | 14 1.28
R? o, 02 70 15 18 35 61 17 23
Q s43 | 491 | 380 | 494 | 410 | 742 | 517 | 1230 | 17.37
G 1| 49 55 70 55 66 28 52 06 o1

Notes) The same as above

X : dependent variable of each equation

GDPI : [GDP—-GT], GDP2 : [GDP-GT —Increase in stock]
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[Graph 3] Fitness of regression PC on GC(eq. (g) in <T. 1))
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[Graph 5] Fitness of regression PC on Gl (eq. (d) in <T. 1)
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[Graph 6] Cumulative responses of PC to Gi shock.
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[Graph 7] Fitness of regression IP on GC, Gl(eq. (a’) in T. 3)
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[Graph 8] Cumulative responses of IP to GC shock.
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[Graph 97 Cumulative responses’of IP to Gl shock.
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[Graph 10] Fitness of regreséion GDP on GC, Gl (eq (a’) in T. 4)

'act}xél
— = == ~fitted

87
year”

— 163 --



(%)

[Graph 11] Cumulative responses of GDP to GC shock.
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[Graph 12] Cumulative responses of GDP to Gl shock.
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[Graph 13] Fitness of regression PC on GT(eq. PC in T. 5)
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[Graph 14] Cumulative responses of PC to GT shock.
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[Graph 15] Fitness of regression [GDP —GT] on GT(eq. GDP1, in T. 5)
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{Graph 16] Cumulative responses of [GDP—GT] to GT shock.

—0.257
—0.258 1
—0.2591
—0.6 1
—0.261 1
—0.262"
—0.2631
—0.264 1
—0.265 1
—0.266 -
—0.267 1
—0.268 1
—0.269"
—0.27"1
—0.2711
—0.272'1
~0.273 1
—0.274 1
—0.275 1
1.276 1
—0.277

-0.278

— 166 —

i P 4 . 1 ] 1 1
8 9 10 11 12 13 14 15,16 17 18 19 20

lags



