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Recent applications of ihe Vector Autoregression {VAR) technique pioneered by Sims,
Litterman and Doan has become popular in macroeconomic modelling, particularly when
knowledge about ‘true’ structural relations is absent. This study represents the first attempt to
apply such a technique to Pakistani data for ten key macroeconomic variables. Unlike some of
the earlier studies on Pakistan’s economy our empirical results are intuitive and consistent with
the predictions of the standard new neoclassical model. More importantly, based on these results,
perhaps, one may also shed light on some of the dominant recurring macroeconomic issues of
Pakistan’s economy.

1. Introduction

Government stabilization policies play an important role in influencing the
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macroeconomic performances of developing economies including Pakisian.
However, there is little known, with authenticity, about the channels through
which changes in these policies percolate throughout the system. A few
studies have attempted to address these issues in Pakistan using both large
and medium size structural models [Naqvi et al. (1983, 1986), Saqib and
Yasmin (1987), Masood and Ahmed (1980) and Hasan (1987, 1990)]. But
some of these studies have reached contradictory and, at times, even counter-
intuitive conclusions depending on the pre-specifications of the structural
relations used.

In the absence of any knowledge about ‘true’ relations, the recent
applications of the Vecter Autoregression (VAR) technique pioneered by
Sims (1980, 1982 and 1986) and popularized by Doan et al. (1984;, we
believe, is a possible alternative as this approach seems to be more flexible
than macro modeiiing. As opposed to the conventional structural macroeco-
nomic models, the VAR technique does not require any explicit cconoinic
theory to estimate a model. It also allows one to capture empirical
regularities in the data using fewer key macro variables and thereby
providing insight into channels through which the different policy variables
operate.

Our study represents the first attempt to apply such an approach in the
case of Pakistan. In this paper, we develop and estimate an annaul
macroeconometric model for the economy of Pakistan over the period 1960
to 1988 using the innovative VAR technique proposed by Litterman (1979,
1984) and Sims (1980, 1982 and 1986). The primary focus of this study is to
analyze empirically the strength of short-run and long-run impacts of
anticipated and unanticipated monetary and fiscal polictes and external
resources and remittances shocks (or innovations) con Pakistan’s
macroeconomy.

The VAR macroeconometric model estimated in this paper includss ten
key macroeconomic variables [i.e., real GDP (RGDP), consumer price index
(P), terms of trade between agriculture and manufacturing sectors (T TAM),
unemployment rate (UEM). real investment (RINV), real value of remit-
tances (REM), real exports (REXP), real external resources (REXR}, money
stock (M) and real government expenditure (RGEX)]. The anticipated policy
analysis 1s conducted using an F-test on the estimated coefficients while the
unanticipated policy shocks are analyzed with impulse response functions
and variance decompositions (VDCs) obtained from the moving-average
representations of the VAR model.

The results of our study include a moderate impact of fiscal policy shocks
on moenetary expansion, at least in the short run, and a strong delayed effect
of monetary expansion on the g:neral price level.

The organization of the paper is as follows. In section 2 we discuss the
VAR estimation procedure, the impulse response functions and the variance
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decompositions. Section 3 presents the data, model specification and the
icsults. Concluding remarks appear in section 4.

2. VAR methedology

In order to analyze the impact of policy variables on macroeconomic
targets, a standard complete structural macro model is probably desirable.
However, such a model can be extremely tightly structured with numerous
arbitrary ‘exclusion’ or ‘zero restrictions’ imposed on the coefficients of the
variables in the model. These very strong restrictions on the model may
inhibit researchers from 1cvua!115 the macro model even when the data or
historical evidence points to such a need. Consequenitly, many model builders
are likely to find these exclusion restrictions in the structural models too
extreme and inflexible. Faced with these problems, many researchers have
recenitly adopted an aliernative method pioneered by Doan, Litterman and
Sims (1984) which uses the modern time series technique known as the
Vector Autoregression (VAR) method.

nla
The Vector Autoregressive model provides a simple means o

predicting the values of a set of economic variables at any given ponm in
time. VAR is a straightforward, powerful statistical forecasting technique
which can be applied to any set of historical data. Like the structural model,
the VAR system also generates systems of equations that can project the
future paths of economic variables extrapolating from their past historical
values. However, the main difference between the VAR system and the

structural models is that, unlike the structural model, the VAR system is

based entirely on empirical regularities embedded in the data. While the
structural model is tied closely to the economic theory and has to follow the
assumptions and the a priort restrictions imposed therein, the VAR model
does not have to resort to the theory per se as, in fact, the data determines
the final system.

Another important issue that deserves some discussion in this context is
the problem of robustness of the results of the estimated VAR models. Some
researchers [e.g., King (1983), Runkle (1987) and Spencer (1989)] have
argued that the empirical results from VAR models are nonrobust and that
by changing a model slightly can produce significantly different results. Sims
(1987 and 1989), on the other hand, had refuted these claims. in a recent
paper, however, Todd (1990) objectively examined both sides of the debate
and in this context he pointed out that:

In some respect, this continuing debate between Sims and his critics 1s
anachronistic. The debate has mare or less outlived the object of Sim’s
investigation... In other respect, however, this debate remains timely
and important. The findings of Sims and his critics have been used to
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support broad claims that continue to color general opinions of not
only VAR analyses but also time series analyses in general. (p. 20).

Reconciling both sides of the robustness debate, Todd (1990) further argued:

At the more general level, I again find some truth on each side. I agree
with the critics that many results from VAR models, at least those
constructed with generic macroeconomic variables... may in fact not be
robust. However, 1 also agree with Sims that nonrobustness is not a
general property of VAR results and that even simple VARs can
sometimes provide usefu! evidence on economic issues. In short, it is not
generally true that al! VAR results are robust or that none are. What
does seem true... is that researchers using VARs should check their
results for robusiness. (p. 20).

In this paper, we have adopted Todd’s suggestion and in the next section
we demonstratc that our estimated results using the VAR approach, to a
reasonable extent, are robust.

2.1. Estimation procedure

An n variable VAR system can be written as

AL =4A+U, (1
and

AW)=1—A,f — A t?— A L™, (2)

where Y, is an nx 1 vector of macroeconomic variables, A is an nx 1 vector
of constants, and U, is an nx 1 vector of random variables, each of which is
serially uncorrelated with constant variance and zero mean.! Eq. (2) is an
nxn matrix of normalized polynominai in the lag operator ¢ (/*Y,=Y,_,)
with the first entry of each polynomial on A’s being unity.

Since the error terms (U,) in the above model are serially uncorrelated, a
simple ordinary least squares (OLS) technique would be appropriate to
estimate the model. However, before estimating the parameters of the model
A(/) meaningfully, one must limit the length of the lag in the polynomials. If
¢ is the lag length, the number of coefficients to be estimated is n{nf +c),
where ¢ is the number of constants.

In the VAR model presented above, the current innovations (U,) are

“The vector of residuals (U,) may not necessarily be contemporaneously uncorrelated.
However, using the Choleski decomposition {as suggested by Doan (1982}] one may empirically
test for such collinearity of the residuals, We have adopted this procedure to test for
orthogonality as is explained in footnote 6.
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unanticipated but become part of the information set in the next period. This
implies that the anticipated impact of a variable is captured in the
coefficients of lagged polynomials while the residuals capture unforeseen
contemporaneous events. Hence, even though a direct interpretation of the
estimated individual coefficients from the VAR system is very difficult [e.g.,
see Sims (1980, p. 20)], a joint F-test on these lagged polynomials is,
nevertheless, usef! in providing information regarding the impact of the
anticipaied portion of the right-hand side variables.

In order to analyze the impact of unanticipated policy shocks on the
macro variables in a more convenient and comprehensive way, Sims (1980)
proposed the use of impulse response functions (IRFs) and variance
decompositions (VDCs) that are obtained from a moving average represen-
tation of the VAR model [egs. (1) and (2)] as shown below:

Y, =Constant+ H,(¢)U, (3)
and
H({)=I14+H,(+H,+ ..., (4

where H is the coefficient matrix of the moving average representation which
can be obtained by successive substitution in egs. (1) and (2). The elements of
the H matrix trace the response over time of a variable i due to a unit shock
given to variable j.2 In fact, these impulse response functions will enable us
to analyze the dynamic behaviour of the target variables (RGDP, P, TTAM,
UEM and RINV) due to unarticipaited shocks in the policy variables
(RGEX or M),

Having derived the variance-covariance from the moving-average rep-
resentation, one can then construct the VDCs. VDCs show the portion of
variance in the prediction for each variable in the system that is attributable
to its own innovations and to shocks to other variables in the system. In our
case, we are most concerned by the portion of the variance in the traget
variable(s) that can be explained by shocks to policy variables (M or RGEX)
and some other relevant exogenous variables of interest (ie, REXK and
REM).

3. Data, estimation and the VAR resulis
3.1. Data and the model specification

Qur model includes ten key macroeccnomic variables (as mentioned in

INote that the impulse response functions (IRFs) are not umt free. Therefore, in order to
compare the IRFs of different variables the IRFs are standardized by dividing each IRF by its
standard deviation. [See Doun (1989) for detailed procedure.)
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section 1) that are common to most small macroeconomic models. They are
obtained from the Data Bank of the AERC Macroeconometric Model.> We
believe that these key macroeconomic variables should cover the small open
economy and other broader aspects of the economy of Pakistan. All the
variables, except UEM and TTAM, are in natural logarithmic form.*

3.2. Estimation

Choosing lag length. Following Doan (1989) and Sims (1980), an appropri-
ate likelihood-ratio test is used to determine the lag length for the VAR
model.> Using the sample period 1960-1988, and based on the significance
of the Chi-square (x*) value, a lag length of two was adopted in this study.

3.3. Results

F-tesi results, As mentioned earlier, the significance of F-tests on a group of
coefficents estimated using the VAR technique provides a convenient
summary for analyzing the impact of the anticipated policies on the target
variables. The significance levels of the F-tests, based on the hypothesis that
all lags of a given variable for a particular equation are zero, are reported in
table 1. A value of 0.274, for instance, in row 2 and column 11 indicates that
the hypothesis of two lagged coefficients of RGDP in the regression equation
of M being both equal to zero [ie., Hy: f,=p,=0 (based on F-distribution)]

3Indeed. a much larger model with more variables would be desirable and would probably
capture the finer details of the economy. However, in explaining such a model we may run into
serious degrees of freedom problems. For instance, with 10 variables (n) and 2 lags (¢), one
would need to estimate 20 (n x /) parameters for each equation. By including just one additional
variable into ihe model the number of parameters to be estimated increases to 22. In addition, if
the number of lags is increased by 1, then with the same model the estimated parameters jump
to 30.

“In transforming a variable, a natural question arises as to whether one should do an
appropriate differencing to identify the stationarity structure of the process. In this context,
Doan (1989) noted that differencing a variable is ‘important’ for at least two reasons in the case
of Box-Jenkins ARIMA Moadeling: {a) the identification of the stationary structure of the series
becomes very difficult using the sample autocorrelation function of the integrated process; (b)
when faced with integrated series most of the computer ‘algorithms’ fail in fitting ARIMA
models. Neither of these concerns, however, is relevant to the VAR models. As a matter of fact,
Fuller {(1976, Theorem 8.5.1)] has shown that differencing the data may not produce any gain
so far as the ‘asymptotic efficiency’ of the VAR is concerned ‘even if it is appropriate’. In fact, he
even argued that differencing a variable ‘throws information away’ while producing no
sigrificant gain. Thus, following Doan (1989) and Fuller (1976), we have avoided differencing
our variables.

31t should be noted that the traditional likelihood-ratio test used to test the lag lengths suffers
from the criticism of not adequately taking into account the sample size. Sims (1980), however,
has proposed an alternative formula which appropriately corvects for its sample size. The recent
version of the RATS (3.02) programme, which provides such « subroutine, has been used in this
paper to determine the lag length. [For the exact formula and the procedure, see Doan (989,
pp. 6-8)].
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is accepted only 27.4 times out of 100 (or rejected as many as 72.6 times out
of 100).

The results in table 1 clearly reveal that the monetary (M) and fiscal
(RGEX) policy variables and two other variables of interest ie., external
resources (REXR) and remittances (REM) are purely exogenous and they
are, in general, not influenced by other variables. This can be seen by looking
at the significance level of the relevart pelicy variables across a given row in
table 1. For instance, in the case of RGEX, all values of the significance levels
of the F-test (across the row) are, at least. greater than 0.270.

Table 1 also reveals that the target variable (RGDP) is strongly influenc.d

by the anticipated fiscal (RGEX) and monetary (M) policies and remittances
(REM) {significant F-tesi values in the last row (0.01, 9029 and 0.022,
respectively)], while the impact of the external resource (REXR) variable is
highly insignificant (0.913).
Impulse responses. The results presented, so far, only enable us to analyze
the impact of anticipated policies. INurthermore, it has been aiguc.d that the
distributec lag coefficients estimated using VAR do not provide a clear
understanding of the implied dynamic behaviour of the model. Sims (1930),
therefore, suggested the use of impulse response coefficients which will enable
us to analyze the dynamic behaviour of a variable due to random shocks
given to other variables.® In fact, the graphs of the impulse response
coefficients provide a better device to analyze the shocks and, therefore, the
following discussion is devoted to the analysis of these graphs.

In order to capture the dynamic effects, we considered responses over five
years to a one standard deviation shock in each variable. Since the primary
focus of this study is to analyze the impacts of fiscal (RGEX) and monetary
(M) policies and, to a lesser extent, the external resources (REXR) and
remittances (REM), we have only presented the graphs of impulse responses
to shocks o° these policy variables and theyv are showr in figs. 1, 2, 3 and 4,
respectively. The following is a summary of the results of impulse responses:

(a) Inspection of fig. | reveais that a one standard deviation shock given to
M produces a strong positive delayed impact on RGDP and RINV, and it
takes about two years before reaching a peak. While the economy is in the
expansionary phase, the impact of an initial increase in the nominal balances

It should be noted that before computing the impulse response functions cne should first
orthegenalize the innovations. In this paper, we used the Choleski decomposition method, as
suggested by Doan (1989), io orthogonalize the variance—covariance matrix of the innovations.
It is true that the Choleski decomposition is not unique with respect to the ordering of the
varables except in cases where the VAR covariance matrix is diagonal. Following Sims (1980),
we have triangularized the system. Based on macroeconomic theory, we tried several orderings
of the varnables with policy variables appearing first and the target variables at the botiom.
Since varying the order does not substantially alter the results, we have reported the results of
only one ordering in this paper. [For a detai'ed explanation of this technigue, see Doan { 1989}1.
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Fig. 1. Impulse responses to a shock in M.

(M) does not significantly influence the unemployment rate (UEM). How-
ever, as the economy reaches the peak after two periods and starts to slow
down, the UEM and remittances (REM) start to rise steeply. One can
provide the following economic explanation for the above result. Due to a
given shock in the money supply, initially the aggregate demand of the
economy is stimulated, thereby causing RGDP and RINV to increase.
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However, in the long run’ when the nominal money stock is held constant
(because of a one period shock) and concurrently prices continuously rising
(with lag), the real money balances will start to decline. This is expected to
cause a slowdown in the economy resulting in a decline in real investment,
GNP and employment and probably emigration of workers. The emigration
of workers may cause an increase in the remittances in the long run.

The results produced by the impulse response fuaction (IRF) of TTAM
are also very interesting and seem to be consistent with the stylized facts of
developing countries. The initial impact of the monetary policy (M) on
TTAM® appears to be negative and it is only after a year or so that
TTAM gradually starts to rise. This result seems to support one of the
widely accepted views regarding the thinness of financial markets in the rural
or agricultural sector in Pakistan. The short-run impact of M is much
weaker on the agricultural prices vis-a-vis the manufacturing prices. How-
ever, with time, the effect of expansionary monetary policy does seem to
percolate through the system and evantually the increase in agricultural
prices dominates the manufacturing prices.

(b) A one standard deviation shock given to the fiscal variable also produces
some interesting results as shown in fig. 2. Unlike monetary policy, the short-
run effect of fiscal policy results in a weak response of RGDP and a strong
crowding effect on RINV. Concurrently, the general prices (P) tend to decline
due to a net incrcase in the RGDP while the TTAM initinlly improves
sharply probabiy due to government expenditure policy programmes. In the
long run, however, the support provided by the increased government
expenditure (RGEX), in terms of the development of infrastructure, induces
real private investments (RINV) to increase. This increase in RiNV conse-
quently enhance RGDP and leads to a reduction in the price ievel (F) as well
as TTAM. The initial crowding out of RINV seems to generate UEM in the
short run as well as in the long run. It is interesting to note that such a
result is also produced by the monetary policy.

{¢) The impulse response functions of external resources (REXR) and
remittances (REM) produce similar results, at least for RGDP and RINV as
shown in figs. 3 and 4. In both cases, the short-run impact on RGDP and
RINYV seems to be very subdued. In fact, the results in figs. 3 and 4 seem to
support the hypothesis that the role of remittances and external resources
has been to stimulate private consumption (thereby causing some increase in

"Eichenbaum (1985) and others have cautioned about the reliability of the eflects of impulse
response functions (IRF) in the long run. The problem arises because in the long run the
standard error of IRF tends to be large. Our IRF results may be subject to this caveat and we
caution the reader to view the long run results in such a perspective. We, however, wish to point
out that a number of other studies, ie. Burbidge and Harrison (1984, 1985), McMiliin (1988},
Sims (1980) and others have also analyzed the long run effects of IRF.

®Note that TTAM is defined as the ratio of prices in the agricultura: sector (AP) to that of
the manufacturing (MP) sector.
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Fig. 2. Impulse responses to a shock in RGEX.

RGDP) without significantly emhancing the private invesiment of the
economy either in the short run or in the long run.

Figs. > and 4 also reveal that the short-run impact of external resources
(REXR) on P, TTAM and employment (opposite of UEM) is much stronger
than the impact of remittances {REM} on these same variables. The reasons
for having such different results can be explained as follows. A good part of
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Fig. 3. Impulse responses to a shock in REXR.

the money from remittances, at least in the initial stages, is likely to be saved
rather than invested in physicael capital. On the other hand, the funds from
external resources (REXR) in the form of foreign aid and grants are made
available and absorbed into the economic system much quicker and faster
than the remittances (REM) sent by the expatriates. Consequently, REXR
will cause a bigger increase in the general prices (P), TTAM (because of aid
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Fig. 4. Impulse responses to a shock in REM.

money directly going into the agricultural sector) and, in general, c-eates
more jobs.

The summary results of impulse responses discussed se far seem to suggest
that fiscai policics have moderate short-run effects on the RGDP. However,
in the long run, monetary policy seems to be more potent than fiscai policy



366 S.U. Chishti et al., Macroeconometric modelling and Pakistan’s economy

in affecting RGDP and prices in the economy. On the other hand, the
external resources and remittances are largely used for consumption and do
not sigrificantly influence private investment,

As mentioned earlier, since VDCs can provide further insight into the
macroeconomic effects of monetary and fiscal policies, the following discus-
sion examines the summary results of VDCs.

Variance decompositions (VDCs). The results of the VDCs for all the
variables are reported in table 2. Both direct and indirect effects are captured
by the VDCs. Given that the main focus of the study is to analyze the
impact of monetary and fiscal policies on RGDP we are, therefore, particu-
larly interested in that portion of RDGP, which is explained by innovations
to M and RGEX. As expected, the direct effects of A and RGEX on itself
are very high (almost 100%) and this confirms the exogenous nature of these
policy variables. On the other hand, a further analysis of table 2 indicates
that a very small portion of the variance in RGDP within a year is explained
by innovations to M (4.5%). In fact, innovations to RGEX (36.8%,), REXP
(17.9%), REM (16.7%;} and RINV (23.4%) explain most of the variation in
RGDP in that time period. However, within three years, innovations to M
explain 29.2% of the variance in RGDP whereas innovations to RGEX
explain only 23.5% of the variance in RGDP. Innovations to M explain
33.6% of the variance in P after three years while the impact on TTAM has
a delayed effect and it goes only up to 27.3% even after five years. It is
interesting to note that not only do innovations to RGEX explain a small
portion of the variance in RGDP, but such innovations aiso have a small
impact on the other target variable (P). These results seem to be consistent
with those of impulse responses.
Robustness 6f V AR results. 1In order to test the robustness of the estimated
VAR results, as suggested by Todd (1990), we compare the results of this
paper with that of an earlier comparable study done by Chishti, Hasan and
Mahmud (1989) [C-H-M (1989) hereafter]. The present model differs from
that of the C-H-M (1989) study, in at least two important ways: (a) we added
two more years of data and (b) an additional variable, TTAM, is also
included in the present model. We believe this modification is a significant
one and if the present model is nonrobust then, as pointed out by Todd
(p. 20, 1990), the results of this study should differ dramatically from that of
the C-H-M (1989) medet.

Although a comparison of the results of the two specifications of the VAR
models did not provide identical results, it is nevertheless, interesting to
observe that the direction and the overall profile of the present study is very
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response functions (IRF) presented in this paper closely resemble the C-H-M
(1989) model at least for the comparable variables. In short, by carefully



367

S.U. Chishti et al., Macroeconometric modeliing and Pakistan’s economy

0000 0000 OGN0 0000 €OVIT O0L0TI L60E ITI'61 L6E'TI  TS6CE 900 S
0000 0000 O00G0 0000 L9TTT €816 €TS9 TOE6 O8YEC SYT6T £C00 £
0000 0000 0000 €600 LZPET 9TL91 L98L1I OV90 6£89¢ 86¥tY 6000 I dady
0000 0000 0000 7000 6501 10SLT 698T1 1LISSI LSI'tl 00668 9110 ¢
0000 000G 1000 €000 ILET ¥OI'SI SSOPT LVSBI 9eey  186'tE  L90D £
0000 0000 000 €000 I.L61 +000 6I88E 98981 €200 06v0r TE00 I d
0000 0000 0000 T100C OS¥t LTSPT 8OTLT GZ8El  €LTLT SSOLT 9800 S
0000 0000 1000 TO00 ZL¥Y ¥6T81 9£0°6C +S09T 6€S60C SCI'S 000 t
0000 0000 1000 TO00 VEI'T TTYIT 9669C 8SS9t LO8Y  I80E  +COO I WVIL
0000 0000 0000 0000 +€C9 1196 TL6€ 8PB8E SP8E9  68VC1 €000 S
0000 0000 0000 1000 SC9t 666TI T6LS 1LTY €€0C9 6LLIT  TOOO 3
0000 0000 0000 0000 OI8L 608SI Lt91 8YTSI ¥599¢ W8T 1000 I wWian
0000 C000 0000 0000 99T%i 0069 TI9L LLYL 0T86t 9C6SC T600 S
0000 0000 0000 0000 0000 I6vEt 788C OLVY T68tE 6ISEC 5900 13
0000 0000 0000 0000 TSSS8 (MO0 GO0 6451 88I'II 189 8t00 I ANId
0000 0000 0000 TOO0 T960I +90°L L9811 OT8PL LSLVP 8IS0 LOSO S
0000 0000 0000 TO00 +IT'ST TBOTI 9eT61 LOBET 1CTE  LESOI 1tE0 ¢
0000 0000 0000 0000 91£9t SS601 0000 #PO6F 6IL0 996C  6(C0 I W3y
0000 0000 0000 0000 6009 S8PPL L991 6SL6 S6Fty 1794t  Lit0 S
0000 0000 0000 0000 SLSO €PL1T SEOT SO09C 9008 0e0se TSTO 3
0000 0000 0000 0000 <CI00 TS9O 1880 TT9¢ 9TLS9 90I'6C SPIO I dX34
0000 0000 0000 0000 LZ9¥ LSOSL ¥I1T'T STOIl OCTLSS 90181 vIvO G
0000 0000 0000 1000 6I19F 9tS0 S9TY LI9L 8IE9L €299  €LTO t
0000 0000 0000 0000 0000 0000 OCO0 <TS808 SOT9I ¢tv6C 9900 I ¥XJ¥
0000 0000 0000 0000 99L9 8S¥L 9¥81 9pL't €98P9 OCL'Sl $810 S
0000 0000 0000 0000 8LL8S ¢€v8Y 8ITT L9SP €91'L9 ItpTT 0OSI10 £
0000 0000 0000 0000 0000 0000 0000 0000 0000 000001 S600 I X3aD¥
0000 0000 (WO CO00 6¥8L 68LC LS¥Y6 PO6'IC 9ITI91 ELLTVY 6900 Y
0000 0000 0000 €000 689 ¥8V9 SIIST 90091 LTEP  9T9'IS €400 t
0000 0000 0000 0000 0000 0000 0000 0000 9Cstv vLvS6 LI0OO I nw
ddny d WV.IL WA ANIN W3 dXT4 dXHd XADH W s das
ul suolneaouul Ul UBLIBA
Aq pauteidxg aAnePRY

‘suonIsodwosdr 22UBLIBA JO S)jusdl Arewwing

¢ dqel



368 S.U. Chishti et al. Macroeconometric modelling and Pakistan’s economy

comparing the results of the two versions, we found no strong evidence to
support the claim that our specification of the model is nonrobust.

4. Conclusions

Despite some sharp criticisms by Cooley and LeRoy (1983) and Eichen-
baum (1985) on the usefulness of VAR to the macroeconometric model
building, they all, nevertheless, agree that there are important uees of the
VAR models. For instance, McMillin {p. 320, i988j pointad cut that these
models are pariicularly usefiil in the case of ‘forecasting, analyzing the
cyclical behaviour of the cconomy, the gencration of stylized facts about the
behaviour of the elements of the system which can be compared with existing
theories or can be used in formulating new theories, and testing of theories
that geoeraic Granger-causality implications’. As suggested by Litterman
(1979}, the VAR procedure not only provides greater forecast accuracy
(particularly, in the short run) than earlier standard structural models, but 1t
can also be suitable in analyzing the impacts of policy shocks on the target
variables. This study, therefore, examined the annual response of Pakistan's
key macroeconomic variables to anticipated and unanticipated shocks in
policy variables using the innovative VAR technique proposed by Litterman
(1579) and Sims (1986). A ten-variable annual macroeconometric modc! for
the economy of Pakistan was estimated within the coniext of a VAR
procedure over the period 1960 to 1988.

We believe this paper has demonstrated that VARs are a more flexible
approach to macro modelling, particularly when the ‘true’ structura! model is
unknown and that our study is the first attempt to apply such an approach
in the casc of Pakistan. The empirical resulis of this study are not only
intuitive and consistent with the predictions of the standard new reoclassica!
(SNN) model,? but based on these results, perhaps, one may also shed iight
on some of the important recurring macroeconomic issues and they are
summarized beiow.

(a) The relative importance of fiscal and monetary policies in influencing the
real sector is still a debatable issue. Taylor (1979), McCallum and Whitaker
{1979) and others have theoretically argued in favour of fiscal policies
whereas the proponents of SNN theory favoured monetary policy. Our
empirical results based on the VAR approach indicate that the impact of
fiscal policy shocks on real GDP seems to be very weak at least in the short

g_Fpr instance, one of the predictions of the SNN model with rational expectations is that hoth
anticipated and unanticipated monetary effects have a rersistent positive impact on the real
output variable and that the fiscal effects are much weaker [e.g. see Taylor (1986), Dungan and

Wilson (1988) and Meredith {i1989)]. Another prediction is that inflation is a monetary
phenomenon.
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run. On the other hand. monetary policy shocks seem to drive up the real
GDP in the economy in the long run. The fiscal impact (via increase in
government expenditure), in case of Pakistan, is weak because about 759, of
the total current expenditure of the federal government is, in general,
accounted for by defence and debt servicing [e.g., Pakistan Economic Survey
(1989-90)] which have no significant impact on GDP. The remaining
expenditure is also expended on sacial and administrative services which
again have typically low multipliers. The monetary impact {via increased
money) is strong because private investment largely depends on credit. The
debi-equity ratio for Pakistan has remained at roughly four since the
seventies fe.g., Pakistan Economic Surrcy (1989-901].

(b} Our empirical results using the VAR approach seem to be intuilive
because unlike the PIDE 1983 model (which argues that deficit financing
does not contribute to the monetary expansion and that monetary expansion
does not explain changes in the general price level), the unanticipated
monetarv shocks after a short lag persistently raise the price level. Further-
more, the shocks from external resources (REXR) rather than the remittance
add o the domestic inflation at least in the short run. The reason for this is
that REXR is directly absorbed into the system whereas the REM is either
saved or gradually spent in the real estate sector.

{c} 1t is also interesting to note that REXR and REM do not significantly
stimulate real private investments. Intuitively, one can argue that the reason
for such a subdued impact is that, in Pakistan, 2 large portion of the inflow
of REXR in terms of economic aids and grants goes to the public sector
(including defence) rather than generating capital in the private sector.
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