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Abstract. This paper tests the Kewncsian, monctary and real business cycle
theories using wnoual duta [roon Takistan eovering period 1953-2004, An ernor-
correction squetion to explain inflation is presented thar passes the Chow test for
parameter stability und fits the data well, Based on this crror- cormoction sgquation
a veetor crvor comection model is estirmzted w0 provide evidence on the dynoamics
herween pricss, money, interest rates aod real oulpon, Varianee decomposition
and impulse reaponses trom this wector-ermur correction. model support the
diseiilibiium (Kevnesiany business oyels theory which claims that offoers of
menelary shocks on ezl cutpus do not due down quickls,

I. INTRODUCTION

Early cconomists believed that each eyclical phase of the economy carries
within il the seeds that penerate the next cyelival phase. An upturn in
ecanonic activity gencerates the next downturn and that in tumn leads 1o nexd
expansion; lhus, the economy is caught forever in a seli” generating cycle. In
contrast, modern theories of business eyeles atrribute eycheal fuctualions to
shovks and disturbances that continually take place in the economy. In other
wards, there are no cveles without shocks, This shift in views regarding the
causes of business cycles is an important development in macroeconomics
and especially significant for policy making institutions like the central
buanks. The view that cycles arc self generaling implies that market
econemies cannot deliver slable economic performance over a lenger period
of time and thus discretionary policics should be used to eliminate or reduce
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the severity ol cycles. On the other hand, the view (hat shocks arc the canse
of cycles does not point oul o & particular policy stance, 11 shocks can be
elimmated then discretionary policy should be followed becanse more stable
economy means less cyveles. However, if shocks cannot be eliminated then
discretionary policy should nol be adopted because it might do more harm
than good by destabihzing the economy and penerating more cycles.

AL present, almost all macrocconemists agree that business cycles arc
penerated by shocks; however, there is consideruble debate on the nature of
shocks that generale business cvcles. The shock based theories can be
classified into two groups: disequilibrium heories and equilibriwm theaories.

Disequilibrium theories also known as Keynesian theorics of business
cycle view wages and price rgiditics as the main cause of business cycles
(Fischer, 1977, Taylor, 1980). Let us brielly consider Keynesian Business
Cyele {KBC) theery in terms of aggrepate demand (AD)} and apgregate
supply {AS) framewaork. The tmpartant issue in KBC theory is not the source
of shocks or the fransmission mechanism, but how the economy responds
these shocks, Consider a decline in the money supply which shift AD curve
to the left. In the shorl-run, the prices being fixed the AS curve is perlecily
elastic, Thus, leftward shift in the ALY curve moves (he economy to the lower
level of outpul, Gventually downward pressure on prices would move the
veonomy back to its natural rate al lower prices, Thus, sccording to KBC,
changes in money stock, whether anticipated or unanticipated have their
greatest short-run effect on real oulpul and employment not on prices. A
fundamental proposition of KBC is that effects on output do nol die quickly;
the process may take an unacceptable long period of time. Keynesian
believes short-run lasts long enough to matter, Anather point of the KBC
theory 15 that money supply is delermined endogenously by money income
and hence output and inflation leads money changes.

Equilibrium business cvele theories consider short-run fluctuation in
aulpul to be consistent with a state of equilibrium, Depending on whether
they emphasize monetary or real shocks as the major source of cyvelical
change, these theories can be divided into monetary business cycle {MBC)
and real business cyele (RBC) theories.

Monetary theories include the monetarists and the rational expectations
or new classical models. Fricdman (1968) and Phelps (196Y) independent]y
altered the Walrasian model to provide the menetarist theory of output
determination, which could account for the observed short-run fluctuations in
oulpul, In the Walrasian model, where all agenls possess complete
information, the assumplion of complete flexibility of wapes and prices
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assures that increase in the general price level will be wnable to create
dispersion between the actual and anticipated real wages, Thus, the effeet of
a price increase in the Walrasian model will be a praportionate increase in
nominal wage, leaving real wages, employment and outpul unchanged.
Fricdman—Phelps retained the Walrasian assumplion of complete flexibality
ol wages and prices but the assumption that all agents possess complete
information. In their model, price level is perfectly perceived by producers
but not by workers. Producers use current price to evaluate real wages and
workers use perceived price Jevel (adaptive expectation) to cvaluate real
wages. An increase in price level will lower the real wage and this will
increase the demand for labor, The naminal wage rale will mercase, Because
the increase in the price level is not fully perceived by workers, they interpret
the increase in nominal wage rate as increase in real wage rate, and therelore
the supply of labor will increase. This will increase employment and output
above full employment level. In the long-run, workers perceived price level
anid actial price level will be same and the employment and output will be
back at its Tull employvment level.

Neo Classical (Lucas, 19723 1973) is an improvement on the Friedman-
Phelps model, in which assumption of asymmetry of information is replaced
with symmetry of information for all economic agents and the assumption of
adaplive expectation is replaced with rational expectation. This model 15
hased on the assumption that individuals have imperfect information
regarding prices. According to Lucas, a producer’s decision to change outpu!
level depends on the change in relative price not on the change in the ceneral
price level. If the change in the price of his product 15 due to the change in
the general price level, it does not pay him to change the output level becausc
the real wage and real profit remains unchanged. In this model, il the
increase in the gencral price level is perfectly anticipated it has no effect on
emplovment and output. However, an unanticipated increase in the peneral
price level is confuscd with the relative price increase that leads to
temporarily change in output from its {ull employment level.

The essence of MBC theory is that moncy supply is exogenously
determined and when moeney supply increases, real output will increase more
rapidly than price level increases but real output will die down more rapidly
than prices.

In RBC theory, the residual thal generates business cycle is the deviation
of labor productivity from its model predicted value. The model used in RBC
theary holds that average labor productivity is positively related to the
amount ol capital per worker in the economy. The diflerence between
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growlh m actual labor productivity and its model predicted value is called the
Solow residual, named after Robert Solow, who developed this ides, A
positive  Solow  residual indicates an improvement in he Coonmmy s
technological capability brought by new inventions. In RIBC theory,
Nuctuations in Solow residual are seen as a major cause of businecss cvcles
iKydland and Prescotr, 1982; King and Plosser, 1984). For example, when
Solow residual rises above its normal level, the firms are mativated to inveat
in new plant and equipments to tzke advanlage of new and improved
technology. To meet the increased demand for invesiment zoods, firms
demand more workers that cause rise in real wages. Because ol inlertemparal
substitution of labor, higher real wages leads w pgreater emplovment and
vulput. Similarly, RBC (heorists explain recessions as periods in which
Solew residual [4ll belew normal level beeause of technolowical rogress. This
leads Lo lower demand [or capital goods, the demand for labor and real
wages fall which reduces the incentive to work, causing employment and
aitpue to fall.

In contrast to both KBC and MBC thearies, RBC theory embraces (he
classical dichotomy. It accepts the complete noutrality of money, even in the
short-run. That 15 nominal variables, such as money supply and price level,
are assumed to have no effect on real wvariables such us ocutput and
empleyment. According to BBC theorist, money supply is encdogenous;
fluctuation in output causes fluctuation in money supply, For example,
Nuctuations i output due 1o technological shocks cause fluctuations in the
demand for money and thus fluctuations in the interest rates, The monetary
sutheritics, in attempt (0 reduce the fluctuations in interest rates, respond by
changing the money supply 1 accommodate the money demand. Thus,
endogenous response of money to business cycles gives thie illusion Lhat
husiness cyeles are caused by monelary shocks.

since the development of these theories, a number of empirical studics
have emerged that are mainly concerned with testing them for developed
countries. Recent studies by Sims (1980; 1992}, Bernanke and Blinder
(1992), Thoma (1994) and Cook (1999) among others have provided mixed
cmpirical results, Very little work has been done to test the validity of these
thearies for develaping countries, The purpose of this paper is to test the
validity of the KBC, MBC and RBC theories, using data from a developing
economy like Fakistan.

The remamder of the paper is organized as follows, In section I we
develop an errar-commection medel to explain inflation in Pakistan. In section
LI test resulls for comtegration, unil roets and cstimates of error-correction
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melel are presented. In section 1V variance decompositions and impulsc
reaponses arc caleulated from veclor emor-correction mode] and the resulis
are discussed to see which business eycle theory is supported by Pakistant
data. Scetion ['V concludes the paper.

. AN ERROR-CORRECTION MODEL TO EXPLAIN
INFLATION IN PAKISTAN

[n buainess cyele models the price level represents a basic vanable, because
prices adjust to clear money and output markets. To study the behavior of
price level in Pakistan, we consider o weak form of the guanlily theory ol
maney hecanse the strong functional form of the quantity equation MV =FY
may net be correct empirically, The weak funclional form states that velocity
{ ] depends an the interest rate and may not be constant even in the long run.
Furthermare, if the equation 13 expressed as demand for money eguation
(MAP = ¥/, the income elasticity of unity may not be correct empirically.
Thus, in weak functional form, with output () beld constunt, price level {7)
lends Lo inerease as money supply (A} increases, with A beld constant tends
to increase as ¥ deereases; and with P held constant, Yiends 1o increase as A
IIGTEASES,
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The errar-correction inflation model has two parts, The first 15 long-run
cauilibrium relationship, Figure | plows lag (P apainst log (MAY) over the
entire sample period.

Owverall, the plot suggests that in long-ren, the relationship between
lag (™ and log (MAY) is approximately linear. We spevily the [ollowing long,
ran equilibrium price level Tunclion.
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log (£ ) =ar, + e, log (M )+ e, log (¥4 i, Jog (8, )+, (1)

We have added the interest rate variable (B)) because chunge in the
interest would affect the price level through its effect on the velacily of
money. The parameters a;, a; and as medsure, respectively, the long-run
money, meome and interest rale elasticities. w, is the long run random
disturbance term.

The second part of the model is a dynamic error-correction equation of
the following form:

Alog{F) = # —i:ﬁ,,.-ﬂug{ﬁ I]+iﬁ,__.-*.lug{.’tf, J+

=il
Y B alog(,_ )+ Y B.Alog(R, )+ du_ +g, (2

where £ 15 the short-run random disturbance term; A is the first difference
operator; m; = number of lags, we is the lagged value of the long-run random
disturbance term.

According to Engle and Granger (1987), if variables in equation (1) are
integrated ol order one I(1) and cointegrated, then the shori-lerm
disequilibrium relationship between them can always be expressed in the
errar correction form as given by equation (2). This is the so-called Granger
representation theorem, and iz one of the most important results in the
colntegration analysis,

The Engle-Ciranger two-step procedure, oullined in equation (1) and
equalion (2}, has been criticized on the grounds of the small sample bias in
the ordinary Jeast squarc (OLS) estimation of the cointegrating equation (1),
This bias carries over inlo the estimates of the disequilibrium errors and
hence into second stage estimates of the shorl-mm parameters obtained from
euation (2.

This problem of small sample bias led Banerjee ef al. (1986) o suggest
that it may be preferable to carry out the estimation of long-run and short-run
paramelers in a single step. If we substitute true disequilibrium emmor from
equation (1} into equation {2), we obtain a combined equation:

x| aZ
AlogiP) = &, Zﬁ'_rﬂ. log(P )+ Zﬂ:.ﬁiﬂﬂ{-'”r-f}"'
=l Fm]

3 p.alog(r )+ ¥ 2. Alog(R, )+ 8, log (P)+
i—l

=11

a, log (M _ b= 8, leg(Y, 1+ 5, log(R,_ ) +g (3)



CHAUDHARY et al.: Equilibrium vs Disequilibrium Theories of Business Cycles 7

where: &= fn—fap, gy =4
d'z = ..-".-E.!|._ L'S_:. = .-;'.1‘1:.!_. lﬁiq = .-;IH:.,

Although log (Po), log (Yoy), logidf,) and log{K_) are I(l)
variables, OLS cstimalion procedure can still be applicd, sinee, assuming
cointegration, there is a lincar combination of these variables that 1s
stationary 1 (). Thus, consistent estimates of equation (3) can be obtained
using QLS method and all parameters of cquation (1) and equation (2) can be
recovered from equation (3). For example, the error correction cocfhicient
A = d,; the long run effect of 1% change in money supply oo the price level is
measured by @ = {4z / §)); the long-run elffect of 1% change mn rcal outpul
on price level is @ =—{d3 /1), and the long run eflect of 1% change in the
interest rate on price level is e =—{dy / 4).

[Il. TEST FOR COINTEGRATION

To pel reliable estimates of cquation 3, the implicit assumption is hat
variables in cquation (1} are T (1) and cointegrated, hence, we must first test
whether the variables included in equation (1) are non-stationary and
cointegrated. Two tests for cointegration have been posed in the literature,
Engle and Granger (1987) and Johansen and Juselius (1990} In the
multivariate case, if I (1) variables are linked by more than one cointegrating
vectors then the Engle-Granger procedure is not applicable. The test lor
cointegration used here is the likelihood ratio test as proposed by Johnasen
and Juselivs (1990). This method involves estimating the [ollowing
unrestricted vector autoregressive (¥ AR) model:

I
X, =b+Y AX, . +6& {4)

]
whete X, is a & wvector of [(l) wvanables, in our casc
X, =[log (P ylog (A, ) log (¥ Llex (#,)], & is the number of vanables in
the system, four in our case, b is & = 1 vector of constants, P is the number of
lags, A are & = & malrices of coefficients to be estimated. & isadk= | veotor
of Gaussian errors. If &) is coinlegrated, it can be transformed inte a vector

etror correction [orm:

n-|
AY, =b+ 3 TAX,_ +ILX,, +& {3)

L3 &
where T, =—2_,AI. and 11 = Zl =

=i+l =l
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[ 15 a & = & identity matrix and A is the dillerence operator.

According o the Granger representation theorem, if TT has a reduced
rank # <k, then there exist £xr mawices such that IT=a g where
represents the speed of adjustment 1o disequilibrium while 5 5 a matrix of
long-run cocfficients. Thus, the lerm #'X, | is equivalen 1o the error-

carrection lerm. Johansen's approach cenlers on cstimating the matrix I in
an unrestricted form, and then testing whether the restrictions implicd by the
reduced rank of T can be rejected,

The number of the independent cointegrating vectors depends on the
rank of 11, which in turn is determined by the number of its characteristic
rowts that differ from zero, Johansen provides two different test statistics 1o
test for the noneero characteristic roots, the trace lest and the maximum
cigenvalue test. The trace test statistic (A tests the null hypothesis that the
mumber of distinel cointegrating vectors is less than or equal to r against the
alternative hypothesis of more than r cointegrating vectors. The trace test
statistic is defined as:

Anelr) ==T ¥ In(1-4,)

i=ctl

where T is the number of usable observations and A4’ s are the eigenvalues of
I[1. The maximum eigenvalue test slalistics (4,0 tests the oull bypothesis
that the number of distinct cointegrating vector is r against the alternative
hypothesis of #+ 1 cointegrating veclors, The maximum eigenvalue test
statistic 15 defined as:

Fl =fr r+l)= ']r']]'-l-{]-_-"E-'.fll:l’l

mdz

Johansen and Juselius (1990} provide critical wvalues for the two
statistics. The statistical distribution depends on the number of non-
stationary components and model setting of drift and trend term. To
detenmine the non-stationary components, it is necessary to choose the length
of lags for the VAR portion of the model, We use the Akaike Information
Croterion (AIC) and the Schwarz Bayesian Criterion (SBC) to select the lap
length of the VAR sysiem, The lowest values of ALC or SEC 10 select the
lags mives the most desirable model.

DATA AND DEFINITION OF YARIABLES

The data used are annual and cover the time period from 1953 through 2003,
Real GDFP (Y) 15 vsed as a proxy for oulput. M is narow definition of
nominal maney stock, The price level (P) iz measured by the GDP deflator.
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The short term interest rate (R) is measured by call money rates. Data on all
variables are taken from International Financial Statistics, online service.

UNIT ROOT TEST RESULTS

Inflation equation (3) includes the kevels and first differences of the price
level, money supply, real outpul and intercst rale, To test for stationaricy in
these variables, we use Augmented Dickey-Fuller (ADF) and Phillips-Perron
(PP) unit-root tests, The results are reported m Table 1. The ADF test i3
performed by estimating the following eguation with and without trend
variables (1 '

AN, = B, + 5.1+ 8, +'5E.'Z"w.- P T (6]
The number of lagged differenced terms (1) is determined by Akaike

Information Criterion (AIC). After estimating the eguation, we (est the
hypothesis whether & - (b

TABLE |
Unit Root Test Results, 1933-2003
[T ADF Tes! PP Test
Warlable - T > e
(%) Without With Trend Without With Trend
trend Trend _
Log(1") 0.064 ~2.50 1.02 237
Log{M) 1.37 2.21 .23 -2.21
Log(¥) 0.31 —1.74 (.61 2.04
Lz 1) 2.15 -0.35 -2.41 .47
Alogi Py —3.76% —3.66% 351 3.56*
Alogi M} —4,43% _5.01* 3.91%* —{5, 33"
Alog(Y) —4. 35 —4 20% —H.51* 6. TT*
(alogR) | 397 | 459 530+ 6.15°
Motes: 5% cririeal wvalue is -3.5.

*indicates sipnificant at 5% level.
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In ADF test, lagged differcnce terms are included te remove possiblc
seril corrclation in the etror terms, The PP wst uses nonparametric statistical
methods o take care of the scrial comelation in the emor terms without
adding lapged differenced terms,

The results presented in Tabie 1 show that null bypothesis of wnit-ront
{d - 1) canngt be refected for any vardable in the level form, Tlowever, the
null hypothesis of unit-root 15 rejected for all vadables in the first differenced
form at 5% level. Thus, our test resulis show that all variables are 3 (1.

COINTEGRATION TEST RESEILTS

The unit root test results presented sbove imply that all variahles are 1{1), 1F
variables mn cquation {1} are cointegrated, then equation (3) can be cstimated
by ordinary least square and estimated parameters are not subject 0 spurious
ILEICsslon phenamenon,

Bcforc we run cointegration test, we need to specify the lapg structure.
Thisz is imporanl because a lag structure which is oo high may over
parametenze and, therefore, reduce 1be power of cointegration test. Howeyver,
if the lag structure is too short it may not produce the residuals which are
white noisc. In order to investipate the oplimal lag structure both Akaike
Information criterion {AIC}) and the Schwarz Bayesian Criterion {SBC) for
virious lags {1-4) were performed. The rmesulls suggested a fag of (1)

TABLE 2
Johansen Comnbegration Tests
series: lug (P), log (M), log (Y) and log (R)

! ; Crnifical value
Null | Alternative ; Eigenvalue | Acgee et | Amg tes

u | Alernative . igenvalue | Agpee lost | dpas tost ™ ™
r=0 0,550 56,46 4721 | 34.46
ret | el 0285 | 2148 29.68 | 35.65 -
rc2 | r=l 0,086 5.01 15.41 | 20.04 |
r<3 =3 eon | o058 376 665
r=1{ r=1 | 05106 | 3498 | 2747, 32.24
r = =2 | 0285 1647 | 2097 i 25.52
r=2 | »r=3 056 447 1407 | 1863

Mote: *denolvs rejechon of the hypothesis at 3% and 1% significance level.
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In order to detetmine the number of sighificant cointegrating vectors, we
use Johansen’s test. We choose to include a lincar trend in the datg and a
drift term but oo trend in the cointegrating equation, Table 2 reports the
3 —tnax and trace tests to identily the number of significant cointegrating
veckors,

Both the dyge and deey tests suppott the hypothesis that there is one
rointegrating relation among log (73, log (M Tog () and log (£,).

ESTIMATED ERROR-CORRECTION MODEL
T EXPLAIN INFLATION IN PAKISTAN

Chur test results zhow that first differences of the variables in squation (3) are
stationary but the levels of the vanables are non-stationary, However,
Johansén cointegration test shuws one cointegrating rclationship among the
nan-stationary veriables in equation (3). Thus, equation {3) can be cstimated
using OLS method. The results ol estimating cquation {3) are as pgiven
below:

Alog(F) = 01714 0476 Alog(P_ 3+ 0.209 Alog(M )
(103 (0113 (0.068)

- 0158 Alog{M _ 0 G177 Alog{Y )+

{0072y {0.139)
0350 Alog(Y, .1+ DO7] Alog(R }— 0316 log{P_)
(D142 (017} {0 L6}
+ 0305 log(M _1- 0.296 log(¥, 1+ 0.037 log(X ) {7
{036} (0.07E) (o3

R =0.7359, R = 06664, SER =0.026, »° (1}=033, ¥ (2)=2.42

Standard emors of cocllicients are in parcntheses, #* (1) and ¥ (2 are
Breusch-Godfrey LM test statistics for the presence of first and sccond-order
currelation in residuals, respectively. The null hypothesis of no first-order or
second-order serjal correlation cannot be rejected at even 10% sigmificance
Tewel.

As can be seen, estimated error—correction model of inflation provides
reasonable point estimates ol the short-run and long-tun parameters. The
quantity theory of money states that in the long-run the quantity of money
has a ditect and proportionate oifcel on the price level and the output has a
negarive and inversely proportionate cffect on the price level. Owr resulis
show that long-run elasticity of lhe price level with respest 10 money supply
is 0,305/ 0316 = 0,965, F-statistic for testing the null hypothesis that Jong-
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run clasticity of pnce level with respect o money supply is equal 6 1 is
(.18, strongly supporting the hypothesis thal long-run clasticity of price with
respect to money supply is not different from 1. The long-run elasticity of
price leve]l wilh respect Lo real output 15 —0.296,70316 =-0.937. The F-
statistic for testing the null hypothesis that long-run elasticily o prce level
with respect to output 15 —1 18 008, skrongly supporting the hypothesis that
long-run elasticiey of price level with respect to oulpat is not different from
—I. Thus, evidences prescnted from crror-comoction eguation (1) shows
remarkahle support for the Tong-run proposilion of the quantity theory of
moncy for Pakistan,

The residuals of ths ermor-vommection mode] are plotted in Figure 2 to
examine how well 1t explains the data.

FIGURE 2
Plot Residuals from Equation ()
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Examination of Figure 2 shows (hat residuals are small and de not
exhibit above normal spikes in any time period. Thus, the emor-correction
mide] used in s study successfully explains the price incroases as well as
price decreases in Pakistan. '

The paramcters of the ermor-correction model are further evaluated for
their structurp] stability, Table 3 presents results of the Chow test of
structural stablity over the peood 1933 te 2003, The Chow test 13
implemented wsitg the domemy variable technique and potential break points
covering 1971 to 1980 arc considered.

Asg can be sean n the Tabkle 3, the F-statisties ams quile low as gompansd
with 5% crifical value. Henee, the null hypothesis of parameter stability 1s
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easily accepted. The resulits of the stablity test further support (he validicy of
gur error-¢orrection model in cxplaining inflation 10 Pakistan,

TABLE 3
Stability Tesl, [253-2003

Break puint F-statistics Break point F-gtatistics
(1971 | 0.89 | 1976 0.96

1472 0.52 | 1977 T
'1973 147 197% 084
1974 165 T 1979 084
1975 ) i 0.50 1980 052 |

Noles:  The ceportad Fostatistics test the noll hypathesis that slope dummics when
added do egquation ¥ ate jointly insgnificant. The dummies take values 1
for ohservations preater than the break peint and zero olherwise. The
critical valuss of F-statislics at 5% level is F{11, 27) =2.10,

IV. YVECTOR ERROR CORRECTION MODEL

In this section, we estimate a VAR explaining the veclor AKX by Xy and
A X The vector A X, include Alou{f), Alog{M). Alog(R) and
A log (). As the Johansen cointegration test shows une cointegrating vector,
we estimate VEC model assuming one eaiptegrating relation, the normalissed
cointegrating cquation is £X- log (Poy) — 0098 log (M ) - 010 log (£-))
+ 0597 log{¥-) - 105 The standard errors of coefficients arc given in
parcnthoses.

: -027 o : -0, 4]
[ Alogtf) LII:J].-E? _ Dﬁ?# ?&31? (Eﬂ%j |:f]u.u:.u
| los ()| _ I I A L
i alog(R,} _u?juljg - _q-?ﬁ?;l _L{Eﬁﬁ l;i]u'.;:-? _-:Eﬁ?:-l
alog (¥ ) _0.04 { 031 -0.54 093 006
- - ML el SRS
atogeny ]| %
Alog(M,. )| | %)
Alog(R_} e
|_"—"" log{Y_] __i%'ﬁ4_i
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We arc intercsted in finding out how Lhe endogenous variablas in YEC
madel respond to various shacks in the Makistan economy. Wo quantify the
dynamic effects of various shocks on the endogenous wvarinbles by
caleulating the vanance decompositions and impuise responses. The ardering
of the wvariables in calewlating vanance decompogitions and impulsc
responges gz P, M,  and V. Kesults of varance decompositions are
prescited in Table 4. A oumber of intercsting conclusions emerge from
Table 4, First, the monctary shocks interprer aboul 26% and inflationary
shocks infcrpret about 36% ol the forecast crror variance of the output
grath, Thus, more than 60% of the vamation in the [orecast crmor of output
grawth 1s explained by monetary shocks and inflationary shocks combined,
This resull is consistent with KBC theory and MBC theory but inconsistent
with REC theory. [t iz interesling to note that results presented in Table 4 gre
also inconsistent with Sims empirical ¢laim, Accerding to Sims (1980,
| 992}, the rale of money in eutput determination is very minor when interest
rates are also included in the system. His studies show that intereat rate play
a leading rolc becanse the causal chain runs Fom interest rates to outpul 0
money (0 the price level,

TABLE 4

Variance Decomposition with Ordering
A log {F), Alog (M), A log (R}, & log (1)

Autribated o Innovalions in

Drependent e

Wariubles :h‘:;rg SE  AlogiP) AlogiM) |AlogiR) | Alog(¥

A Tag (7 | 0.031 | 1900 ITEREEY: 0.0
2 040 7.0 4.1 0.2 .6
3 047 8.2 a1 0.1 0.7
4 (052 TEH 124 | 0l 104
5 {1.057 74,3 14.7 0.] 108
4 0,064 723 164 0,2 116
7 0.063 71.7 17.6 02 ! 1058
% (.06 709 1%.5 0.2 1.4
Y 0.068 703 122 0.2 [41.3
10 0.070 £9.8 19,7 0.2 103
11 0,072 6%4 | 02 0.2 162
12 | 0.073 5%. | 20,5 2 10.2
13 0.0°74 6.4 20.8 02 10.1
14 0.076 68.5 1.1 2 10,1
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15 0.077 68.5 213

16 0.077 68.3 21.4

7 or - 0.078 68.2 21.6

18 0.079 68.1 21.7

19 0.079 68.0 21.8

20 0.080 67.9 21.9

A log (M) | 0.071 10.8 80,2

2 0.089 17.9 80.4

3 0.098 23.9 74.2

4 0.105 28.3 69.6

5 0.111 315 65.9

6 0.116 33.8 63.1

7 0.120 35.6 61.0

8 0.123 37.1 59.2

; 9 0.126 38.2 57.8

10 0.129 39.1 56.7

11 0.131 39.9 55.8

12 0.133 40.5 55.0

13 0.135 41,0 54.3

14 0.136 41.5 53.8

15 0.137 41.9 53.3

16 0.139 42.2 52.9

| 17 0.140 42.5 52.6

18 0.141 427 52.3

19 0.141 42,9 52.0

20 0.142 43,1 51.8
' Alog (R) | 0.256 14.3 260 |

f 2 0.258 14.0 25.5

3 0,259 13.9 25.6

4 0.259 13.9 253

5 0.259 13.9 25.7

6 0.259 14.0 25.7

7 0.259 14.0 25.7

_ 8 0.259 14.0 287

! 9 0.259 14,0 7577

| 10 0.259 14.0 25.7

; N 0.259 14.0 25.7

| 12 0.259 14.0 25.7

0.2
0.2
0.2
0.2
(1.2

0.2 |

(.0
1.2
1.4
1.3
1.2
1.1
1.1
1.0
1.0
1.0
10
(.9
0.9
(0.9
0.9
0.9
05
0.9
0.9
0.9
59.9
593
)
9.7
59.7
59.7
59.6
59.6
59.6
9.6
59.6

598 |

0.1
10.1
10.0
10.0
10.0
10.0
00
.5
0.5
0.8
1.4
1.9
o
2.7
3.0
32
3.4
36
37
3.8
3.9
4.0
4.1
4.2
4.2

L
0.0 |

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
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13 0.259 14.0 25.7 59.6 0.7

14 0.259 14.0 25.7 59.6 0.7

15 0.259 | 14.0 25.7 59.6 0.7

16 0259 | 140 257 | 4596 0.7

17 0.259 | 14.0 D55 59.6 0.7

I8 0259 | 140 | 257 59.6 0.7

19 0259 | 140 | 257 59.6 0.7

20 0259 | 140 | 257 59.6 0.7

Alog (Y) 1 0.032 08 | 157 | 29 8().7
; 7] 0.036 0. | ‘2Ll 2.6 68.7
3 0.038 139 | 228 | 24 60.8

4 0.040 18.6 23.6 22 55.5

{ 5 0.042 221 24.1 2.0 51.7
' 6 0.044 247 24.5 1.9 48.8
7 0.045 26.8 24.8 1.8 46.6

8 0.046 28.5 25.0 £ 44.8

9 0.047 29.8 25.2 |7 43.3

10 . | 0.048 30.9 253 1.6 42.2

1| 0.049 31.8 25.5 1.6 41.2

12| 0.049 32.6 25.6 1.6 403

13 0.050 33.2 25.6 1.5 39.6

14 0.050 33.8 05,7 1.5 39.0

15 0.051 34.2 25.8 1.5 8.5

16 0.051 34.6 25.8 518 38.1

17 0.052 35.0 25.9 R B

18 0.052 353 25.9 13 | 374

19 0.052 356" | =260 1.4 I8

|20 | o052 358 | 260 1.4 36.8

Notes:  The number show the percentage of the forecast error variance of the
dependent variable attributable to shocks to each of the variables of the
system 5.E. is the standard error using 100 draws from the Monte Carlo
approach. A significant point estimate should be at least twice as large as
its standard error.

Examination of Table 4 shows that interest rate shocks explain less than
3% of the forecast error variance of output growth. Thus, interest rate plays a
minor role when money is included in the system.

Second, examination of variance decomposition of money growth shows
that almost half of the forecast error vanance is explained by inflationary
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shocks and real output explains only about 4% of the forecast error variance
of money growth. The results do not provide support to RBC theory, which
claims fluctuations in real output are the major cause of fluctuations in
money growth, or to MBC theory which claims that money supply is
cxogenously determined and is the cause of fluctuations in inflation and
output,

Third, the variance decomposition for inflation shows that inflation is
not only a monetary phenomenon. Forecast error variance of inflation
explained by output shocks is almost hall of that explained by the monetary
shocks.

Having shown the dynamic effects of variance decompositions, we also
look at the dynamic effects of monetary shocks on real output and prices by
calculating the impulse responses based on the VEC model, Figure 3
displays two standard deviation band around the point estimates. The bold
lines are point estimates. Impulse response functions at horizons 1-20 years
have been computed. The ordering of the variables in computing response is
PoAM Rand Y

FIGURE 3
Response to One SD Innovations 2+5E

Respanse of A log (P 1o A lag (M)
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4

According to MBC theory, the effects of monetary shocks will first
show up for output over two to three quarters. Such effects tend to vanish
quickly. The effects on prices come some twelve to eighteen months later
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and die out slowly. According to KBC theory, the effects of monetary shocks
on real output does not die down quickly. Examination of Figure 3 shows
that effects of monetary shocks on both output and prices die out slowly over
a long time horizon. These results are consistent with a recent study done by
Bernanke and Mihov (1998). Bernanke and Mihov estimate a structural
vector auto-regressive model and present the impulse response function for
real GDP in response to monetary shocks. Their impulse response function
shows large impact of monetary shocks on real GDP even after 10 years.

Thus, the empirical evidence presented in this paper both from variance
decompeositions and impulse responses support the KBC theory for Pakistan
data. Empirical evidence presented in this study also has some policy
implications for monetary authorities, Examination of variance decomposi-
tion of output growth in Table 4 shows that forecast error-variance of output
growth explained by change in interest rate shocks, monetary shocks and
inflation shocks 1s 1.4%, 26%, 35.8% respectively. Thus, a clear choice for
meonetary authorities to attain a stable path for output growth is money
growth rate targeting or inflation targeting as opposed to interest rate
changes. In the short-run (1-5) years money growth rate targeting is better
choice than inflation rate targeting. However, in the long-run (more than 5
vears) inflation targeting is better choice than money growth targeting.

V. CONCLUSION

This paper tests some fundamental propositions of three business cycle
theories, Kevnesian Business Cyele (KBC) theory, Monetary Business Cyele
(MBC) theory and Real Business Cycle (RBC) theory for Pakistan data. In
business cvcle models, the price level represents a basic variable because
prices adjust to clear the market. In section II, we developed a simple error-
correction equation to explain the determination of price level. Judgimg from
the evidence presented in this paper, we can say that our specification of the
factors affecting inflation can explain the Pakistani data well. The equation
passed the Chow test for parameter stability when different break points were
specified. On the basis of this error-correction equation, a vector crror
correction model 15 estimated n section TV to provide evidence on the
dynamics between prices, money, interest rates and real output. The results
presented in this paper suggest that effects of system shock support the
disequilibrium (Keynesian) business cycle theory. In the long-run, the
inflation shocks explain relatively more variation in output growth than
money growth or interest rate changes. Thus, the clear choice for monetary
authorities to attain a stable path for output growth 15 by targeting money
growth rate in the short-run and inflation rate in the long-run.
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