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Abstract

The main objective of this study is to examine the short-run and long-run causality between
money, income, and prices in Pakistan by taking into account the black economy which is the
hidden part of total economic activities. The Autoregressive Distributed Lag (ARDL) model is
applied on annual data covering the period 1980 to 2012 to examine the level relationship (coin-
tegration) between the underlying variables. The study finds that there is a significant level re-
lationship between variables for both the price and income equations; whereas, no significant
evidence of the existence of level relationship is found in the money-supply equation. The
short-run causality analysis provide evidence of bi-directional causality between money supply
and income. Results of the study suggest that although the view of both Monetarists and the
Keynesian holds in short-run, and in the long-run, but only the Monetarists’ view holds in Pak-
istan. This piece of evidence would be particular interest to policy-makers.
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I. Introduction

Money, income, and prices are considered the key macroeconomic variables which
play a vital role in determining monetary activities in any economy. Theoretically, there
has been a long debate in economic literature on the role of money in determination of
income and prices. The conflict exists, mainly on whether money cause changes in in-
come or income plays a leading role to change money stocks in the economy. In par-
ticular, there are two schools of thought who hold quite opposite views regarding the
role of money in the economy. These schools of thought are the Monetarists and Key-
nesians. According to the Monetarists, money is the key factor that brings change in
income and prices in an economy, without any feedback effect; whereas, income is a
passive factor. However, according to the Keynesians, money does not have any key
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role in determining income and price level in the economy; rather, the converse is true.
This implies that income affecting demand for money plays a major role in money
stock changes. Therefore, one may predict that causality runs from income to money
without any feedback effect. Taken together, it can be said that according to the Mon-
etarists, the direction of causation is from money to income and prices; whereas, ac-
cording to the Keynesians, the causation runs from income to money and prices.

The empirical evidence on this debate also remains in conclusive at best. Sims
(1972) was the first economist to examine the relationship between money and income
for the USA economy. As claimed by the Monetarists, he found a unidirectional cau-
sation running from money to income. Brillembourg and Khan (1979) scrutinized the
relationship between money and income for USA, using a relatively longer dataset.
Consistent with the findings of Sims (1972) they also found a unidirectional causality
running from money to income and the prices. Wand, et al. (1980) examined the said
relationship for Canada and also found a unidirectional causality running from money
to income, confirming the Monetarists’ claim.

However, several later studies do not support the results of Sims (1972). They ei-
ther provide opposite or statistically insignificant evidences on the association between
money and income. For example, as suggested by the Keynesians, findings of
Williams, et al. (1976) revealed a one-way causality running from income to money
in UK. Similarly, using the methodology similar to Sims (1972), Cuddington (1981)
also found a unidirectional causality running from income to money for the UK, sup-
porting the Keynesians’ point of view. There are also some studies that have docu-
mented a two-way causality between money and income. For instance, investigating
the relationship for UK, Barth and Bennett (1974) found bidirectional causality be-
tween money and income in the UK. Likewise, Lee and Li (1983) also found bidirec-
tional causality between money and income in Singapore. Similarly, the results of Joshi
and Joshi (1985) also documented a two-way causal relationship between money and
income in India. However, there are also several studies that have failed to find any
significant causation between money, income, and prices. For example, Turnovskey
and Wohar (1984) found no evidence of a causal relationship between the underlying
variables for USA. Similarly, Yadav (2009) also did not find any evidence of causality
between money, income, and prices in India. The contrasting results may attribute to
differences in methodology, sample coverage, and the empirical specification. Incon-
clusive empirical evidence on the money-income-prices causality inclined the re-
searchers to investigate the causal relationship further, between the underlying variables
to identify the particular direction of causality.

Reviewing the literature on Pakistan, it was found that the existing empirical ev-
idence on associating money-income-prices is also inconclusive. For instance, an early
study by Khan and Siddiqui (1990) found a unidirectional causality running from
money to income. Later, Husain and Mahmood (1998), Husain and Abbas (2000),
Zahid and Nighat (2010), Rasheed (2011), and Walliuallah, et al. (2011), also found
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the evidence of a unidirectional causality running from money to income. On the other
hand, several other studies, for example, Ahmed (2002), Husain and Rashid (2002-
08), Abbas and Husain (2006), Husain and Rashid (2009), and Balquees, et al. (2012),
found a unidirectional causation running from income to money in Pakistan, supporting
the Keynesians’ view regarding money-income relationship. Further, there are also
several studies [e.g., Chaudhary and Ahmad (1995) and Bengali, et al. (1999), Jones
and Khilji (1998), and Ahmad and Ahmed (2006)] that found a bidirectional causal
relationship between money and income in Pakistan. Finally, there are even some stud-
ies that do not find any significant causal relationship between money, income, and
prices in Pakistan [Abbas (1991) and Omer and Saqib (2008)].

Explaining the relationship between money, income, and prices, the previous stud-
ies have used the GDP/GNP as a measure of income of the economy. However, on
looking at the literature of black economy (unreported economic activity), it is observed
that the underground sector is a significant part of total economic activity in the econ-
omy, as documented by Tanzi (1980), Klovland (1984), Ahmed and Ahmed (1995),
Shabsigh (1995), Iqbal, et al. (1998), Arby, et al. (2010), Yasmin and Rauf (2003),
Kemal (2003), (2007), and Kemal and Qasim (2012)]; yet the previous studies do not
consider the unreported economic activities as part of the national income of economy,
and assumingly exclude it from the analysis while explaining causal relationship be-
tween money, income, and prices. Thus, the inconclusive results reported by previous
studies may be attributed to exclusion of an important variable, namely the black econ-
omy, which is a significant part of total economic activity. Departing from the existing
literature, this study, investigate the short-run as well as the long-run causality between
money supply, income, and prices in Pakistan, by taking into consideration both the
reported and unreported part of the total economic activity. Incorporation of black
economy may yield more robust and unbiased results on money-income-prices causal-
ity that would help in understanding the dichotomy between the Keynesian and Mon-
etarists. Further, the results of this paper would also be important for enhancing our
understanding regarding the role of unreported economic activities in the dynamic
structure of macroeconomic mechanisms.

The rest of paper is organized as follows. Section II discusses the theoretical frame-
work, and Section III contains description of the data and methodology. Section IV
presents the empirical results, whereas, Section V concludes the paper.

II. Theoretical Framework

The relationship between money supply, income, and prices have long been a sub-
ject of controversy between the Keynesian and Monetarist schools of thought. The
Keynesians explain the link between money supply and income with the help of Hicks-
Hansen, IS-LM model. In particular, according to the Keynesians, change in interest
rate in the economy play a vital role in establishing relationship between money supply
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and economic activities in the economy. They explain this relationship in a short-run
model in which they assume that prices do not change frequently and even remain con-
stant at least in the short-run. An increase in money supply will decrease interest rate
in the economy, which (given that the demand for investment is elastic with respect to
the rate of interest), will lead to increase investment spending in the economy. Higher
level of investment will positively affect an aggregate demand, and in turn, income and
job opportunities are increased in the economy. However, according to the Keynesians,
the effects of investment spending on employment, output and national income, largely
depend on the multiplier size. According to Keynes, the rate of interest and the level of
income determine the demand for money, which in turn, determines the level of money
in the economy. Given this milieu, the Keynesians claim that money supply does have
some considerable role to play in changing the level of income and prices. Rather,
changes in income levels play a significant role in changing money stocks in the econ-
omy by affecting the demand for money to hold. Thus, the causation runs from income
to money but not the vice versa.

The Monetarists, on the other hand, use the equation of exchange as a theoretical
framework to explain the effects of money on level of income in the economy.1 Given
that income velocity of money is constant, they argue that money supply has a direct
and proportional effect on income. Specifically, the classical economists relate the
amount of money in economy to nominal income based on the following two assump-
tions. First, the income velocity of money circulation is constant in the short-run. In
this regard, they argue that institutions and technology which change slowly over time,
affect the velocity. Second, they believe that flexible wages and prices assure output of
an economy to be at its full-employment level.

Friedman (1963), Friedman and Schwartz (1963), and the subsequent work by
Friedman and other Monetarists, strongly provide both the theoretical and empirical
support for relationship between money and income as explained by the Monetarists.
The Monetarists claim that money supply play an active role in income generation, and
changes in income are significantly and largely caused by changes in money stock.
Thus, it can be said that according to the Monetarists, the causality runs from money
supply to income.

1. Black Money in Pakistan

It is a common belief that like in every other economy of the globe, the black econ-
omy also exist in Pakistan. Its existence is mainly because of socio-economic problems
like corruption and money hoarding, which cause a fiscal deficit to the country. The
black economy, therefore causes a direct loss to overall revenue of the government. It
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is also a general belief that black economy in Pakistan, is growing with the passage of
time. Many researchers have also documented the phenomenon of increasing the black
economy in Pakistan. Examples of these studies include, Ahmed and Ahmed (1995),
Iqbal, et al. (1998), Yasmin and Rauf (2003), Kemal (2003), (2007), and Kemal and
Qasim (2012). The size of black economy changes, mainly with changes in socio-eco-
nomic and the political environment of Pakistan. Due to unstable political conditions
and the war against terror, the country is facing a high rate of inflation and severe energy
shortage. This in turn, increases the cost of living which compels people to hoard money
in order to maintain their real income (purchasing power). This study the volume of
informal economy, estimating the model presented in Equation (4). Figure 1 presents
the trend in estimated black economy as a percentage of GDP in Pakistan. Looking at
the figure it is observed that there are rising, significant, and positive trends in the vol-
ume of block economy during the period under study. This suggests that we cannot ig-
nore this part of the economy while analyzing any macroeconomic phenomena, such
as the inter-actions between money supply, income, and prices.

Although, the estimates of black economy are based on a well-known statistical
procedure, viz., ‘the monetary approach’ proposed by Tanzi (1980), (1983), several in-
dications are observed around different segments of the economy to rationalize the es-
timated size of informal economy in Pakistan. Further, these indications unambiguously
support the rising level of informal economy during the past three decades. Examples
of these indications among several others, are increasing tax gap in the economy, a
stagnant contribution of formal sector in terms of both the output and employment, a
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Trend in Black Economy as a per cent of GDP



growing share of economic activities based on cash transactions, a rising segment of
jobs in informal sector in total employment in the economy, a small number of firms
listed on stock exchanges, and a declining number of companies on the tax register.
Similarly, there are several factors causing the informal economy to expand at a rapid
pace in Pakistan. For instance, weak governance, complicated institutional framework,
unfriendly taxation policy, corruption, lengthy registration procedures, time consuming
inspection practices, and knotty regulatory requirements are the key contributors of
causing economic agents not only to arrange their economic activities on more informal
ways but also to remain in the informal sector.

Given that the size of informal economy counts a significant proportion of total
economic activities in the economy showing increasing trends, it is further gathering
the pace; and it is hypothesized that informal economic activities have a significant role
to play in establishing the association between money, income, and prices. This is pre-
dicted because most of the informal economic activities are based on cash transactions
and the level of demand for money to hold according to both the Monetarists and the
Keynesians, who plays a central role in formulating the money-income-prices nexus.

III. Data and Methodology

1. Variables and Data Sources

The variables included in this study are the total economic activities (TEA) which
is the sum of reported economy (GDP) and unreported economy (black economy).
Consumers’ price index (CPI) is used as a proxy for overall price level in the economy
and money supply is proxied by broad money (M2). All variables are taken in log-
form in order to estimate their elasticities. Annual data covering the period 1980 to
2012 is used to carry out the empirical analysis. The data is taken from various issues
of annual reports of the State Bank of Pakistan (SBP), Pakistan Economic Survey (var-
ious issues), and the Federal Bureau of Statistics Pakistan. It is estimated that the vol-
ume of black economy in Pakistan follows Tanzi (1980), (1983). The trends in the
estimated black economy are presented in Figure 1.

2. Empirical Model and Estimation Method

The Autoregressive Distributive Lag Model (ARDL) is applied to examine the
existence of the level relationship (cointegration) between money, total economic ac-
tivity, and prices in Pakistan. The model takes the following form:

∆lnTEAt = o + ∑
n

i=1
1i ∆lnTEAt-i + ∑

m

i=0
2i ∆lnCPIt-i + ∑

k

i=0
3i ∆lnMSt-i

+ γ1 lnTEAt-1 + γ2 lnCPIt-1 + γ3 lnMSt-1 + t (1)
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In Equation (1), TEA denotes the total economic activities which are the sum of
reported income (GDP) and unreported income (black economy). CPI is consumer
price index used as a proxy for prices. MS represents money supply and is taken as
broad money (M2). In the first part of the equation, α1i, α2i, and α3i shows the short-
run, whereas γ1, γ2, and γ3 show the long-run relationship among variables included in
the model. To draw inference on the existence of level relationship, the null hypothesis
of no long-run relationship is tested against the alternate of long-run relationship by
imposing restriction on level parameters.

Ho = γ1 = γ2 = γ3 = 0   [there is no long-run (level) relationship]
H1 = γ1 ≠ γ2 ≠ γ3 ≠ 0   [there exists a long-run (level) relationship]

If we cointegration is found between the underlying variables, then the following
equation is estimated to obtain the long-run estimates.

ln(TEA)t =0 + ∑
n

i=1
1i ln(TEA)t-i + ∑

m

i=0
2i ln(CPI)t-i + ∑

k

i=0
3i ln(MS)t-i + t (2)

If there is a long-run relationship, then the error correction model (ECM) is esti-
mated to examine the short-run dynamics. The coefficient of ECM shows the speed
of adjustment towards equilibrium in the long-run. The ECM can be written as:

ln(TEA)t = 0+1 (ECM)t-1+∑
n

i=1
1i ∆ln(TEA)t-i+∑

m

i=0
2i ∆ln(CPI)t-i+∑

k

i=0
3i ∆ln(MS)t-i+ t (3)

This study is different from the previous studies because the impact of black econ-
omy/underground economy/unreported economy is considered a part of the reported
income (GDP) in the model. It is expected that the presence of black economy signif-
icantly influences macroeconomic variables like prices, demand for money, money
stocks, employment, wages, exchange rates, etc. To quantify the volume of black econ-
omy in Pakistan, this study follows the monetary approach pioneered by Tanzi (1980),
(1983). According to this approach, the currency-demand model is written as:

( CC
M2 )t = βo + β1 ( CC

M2 )t-1 + β2 ( TY )t+ β3(R)t + β4Ygt + β5DM + εt (4)

where, CC denotes the money in circulation in the economy at time t, Y denotes GDP,
M2 i.e., broad money, (T/Y) is the Tax to GDP ratio, Yg denotes the growth rate in per
capita GDP, R is the interest rate, and DM is a dummy variable, which takes value one
for the period before 1991 and zero otherwise. εt is the error term with zero mean and
constant variance. After estimating the currency demand equation size of the under-
ground economy is gauged via tax evasion. Specifically, the currency-demand model
depicted in Equation (4) is first estimated with, and then without the variable taxes to
find the extent of legal money in the economy. The remaining procedure for estimating
the size of black economy is explained as:
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Illegal money (IM) = [(CC/M2)with - (CC/M2)without] × M2
Legal money (LM) = M2 - IM
Velocity of money (IV) = GDP/LM
Underground economy (UGE) = IM × IV
Tax evasion (TE) = UGE × (T/GDP)

The sign of the lag of tax to GDP ratio is expected to be positive in the above men-
tioned currency-demand function. This is because, with the rise in taxes level, people
are indulged more to illegal activities and this act of masses is assisted by utilization
of currency. If rate of interest is high, it might enlarge the magnitude of opportunity
cost of money holding, and then the sign of real interest rate is expected to be negative.
The expected sign of (Yg) would also be negative. This is predicted because if there is
an economic development in the economy, the transaction on currency will be replaced
by other financial instruments like credit/debit cards, etc. According to Iqbal, et al.
(1998) the structural modification policies in Pakistan have raised the inflation rate
and poverty in absolute terms resulting in higher demand for currency hoarding. There-
fore, it is expected that the sign of the dummy would be positive.

IV. Results and Discussion

1. Testing for Unit Root

To ensure that no variable in the model is integrated order greater than one, and
the dependent variable is integrated order one, the two tests are applied for testing unit
root, viz., the ADF and the KPSS. The estimated statistics of ADF and KPSS tests for
level, as well as for first-differenced series are presented in Table 1. The ADF and
KPSS test statistics are with and without a linear time trend; and since the ADF test
results are very sensitive to lag length, the criterion suggested by Campbell and Perron
(1991) is applied to select the appropriate lag. Specifically, it starts with maximum lag
length of m, then it is based on standard t-test, and sequentially delete insignificant
lags until the last lag appears statistically significant.

Results of the ADF test indicate that all variables are either I(0) or I(1) but none
of them is integrated of order greater than one. The variable money supply appears
stationary at its level when the ADF equation is estimated with a linear time trend.
However, it does not mean that variables that appears stationary at levels (MSt) does
not have any effect on dependent variable (GDPt). In fact, the bound test for cointe-
gration can be applied for testing relationship at levels (cointegration), irrespective
whether the variables are I(0) or I(1). The KPSS unit root test is also applied to check
robustness of the results of ADF test. The KPSS test, tests the null hypothesis of sta-
tionary against alternative of non-stationary. Similar to the ADF test, two statistics are
estimated for KSPP test, namely LMKPSS(c) and LMKPSS(c+1), without and with a linear
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time trend at lag 3. The choice of three maximum lag lengths is justified as autocorre-
lation in an annual series which has considerably died at lag 3. The results of KPSS
test, strongly support the results of the ADF test.

2. Testing for Level Relationship

The bounds test (i.e., Wald or F-and t-statistics) can be employed for testing the
level relationship between variables in the ARDL framework regardless the underlying
variables are I(1) or I(0). However, these tests are very sensitive to the order of lag in
the model. Therefore, it is essential that optimal lag order should be selected for an
unrestricted conditional error correction model (UCECM) to get the robust results. In
this study, using modified Akaike information criterion (MAIC), the maximum lag
order as one, is selected for all the three models. Table 2 presents the estimated F-sta-
tistics in order to check the presence of long-run association between the variables
subject to three different dependent variables. All equations have restricted trend and
unrestricted intercept. Panel-A of table shows the result when TEA is taken as depend-
ent variable. The panel also shows the upper and lower bound critical values (4.30 and
5.53) at the 5 per cent level of significance. The calculated F-statistic (5.55) is greater
than the upper bound critical value, showing existence of the long-run relationship be-
tween TEA and the underlying explanatory variables. Panel-B of the table shows the
result when MS is taken as dependent variable. The value of F-statistic (4.12) is greater
than the lower bound value but less than the upper bound critical value (3.47 and 4.46)
at even the 10 per cent level of significance, showing non-existence of the long-run
association between the underlying variables in the money supply equation.

RASHID AND MANSOOR, MONEY-INCOME-PRICE NEXUS IN PAKISTAN 419

Variables
ADF KPSS

tADF(c) tADF(c+t) LMKPSS(c) LMKPSS(c+t)

Panel-A: Results for levels
GDPt -1.776 -2.058 0.663 0.155
CPIt 1.008 1.21 0.668 0.627
MSt 1.683 -3.906** -11 0.671 0.071**

Panel-B: Results for first differences
CPIt -2.644** -2.926** 0.013** 0.075**
GDPt -3.376** -3.744** 0.030** 0.098**
MSt -5.754** -6.307** 0.092** 0.079**

TABLE 1
Unit Root Results

Note: All the variables are taken in log form. **represents the series is stationary at the 5% level of significance.
Source: Authors’ calculation.



Regarding existence of the long-run relationship, findings between TEA and
other variables included in the equation is consistent with findings of the previous
studies, including Husain and Rashid (2002-08) which also provided evidence of the
presence of cointegration between money supply and GDP. However, it should be
noted that in this study, the sum of GDP and unreported income (black economy) is
used as a proxy for income, rather than only the GDP. Since the money supply vari-
able appears trend stationary at its level (Table 1), the absence of level relationship
in money supply equation makes sense. However, a test for existence of level rela-
tionship was conducted because money supply appears nonstationary when a linear
time trend is not considered while testing for unit root.

The estimate F-statistic is given in Panel-C of the table when CPI is taken as de-
pendent variable. The value of F-statistic (4.55) is greater than the upper bound crit-
ical value (4.46) at the 10 per cent level of significance. This implies that there is a
long-run relationship between CPI and the other underlying variables; namely, money
supply and total economic activities.

After confirmation of that the underlying explanatory variables have significant
levels effect on total economic activities (TEA) and the national price levels (CPI);
the ARDL framework proposed by Pesaran and Shin (1999) is used to quantify the
levels effects. In particular, the TEA equation is estimated considering maximum lag
order equal to one as the TEA, MS, and CPI are cointegrated at this lag length. How-
ever, to get more robust estimates for levels (long-run) as well as for short-run effects,
the Schwarz Bayesian criterion (SBC) is employed to seek more parsimonious
model. The long-run coefficients estimated, based on the ARDL-UCECM model are
given in Table 3. Specifically, Panel-A of the table provide the estimates of long-run
relationship when TEA is taken as dependent variable. The estimated long-run coef-
ficient of money supply (coefficient = 0.784; p-value = 0.025) suggests that money
supply is positively and significantly related to total economic activity. The positive
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Panel-A (TEA as a Dependent Variable)
No. of Lags F-statistic Lower bound value Upper bound value

1 5.55** 4.30 5.43
Panel-B (MS as a Dependent Variable)

1 4.12 3.47 4.46
Panel-C (CPI as a Dependent Variable)

1 4.55* 3.47 4.46

TABLE 2
Results of Bounds Test (F-test) for Level Relationship

Note:* and ** show significance at the 10% and 5% level, respectively. Upper and lower bound critical values
are taken from Pesaran, et al. (2001).
Source: Authors’ calculation.



effect of money supply implies that economic activities in economy increases with
increase in money supply. This finding is in agreement with the Monetarists, who
are of the view that money has a vital role in generating income in the economy.

The positive effect of money supply on income is also consistent with findings
of Husain and Mahmood (1998), Abbas and Husain (2006), Husain and Rashid
(2009), and Fazli (2011) which also provide evidence of the significant long-run re-
lationship between money and income proxied by only GDP; yet, findings of the
long-run association between money supply and income is contrary to Husain and
Rashid (2002-08), who did not find any leading role of money in increasing national
income (GDP), though they took the care of liberalization measures. Therefore, it
can be stated that money supply has a significant effect on income in the long-run,
particularly when one incorporates unreported income (black economy) as well,
while measuring economic activities in the economy. The estimated coefficient of
CPI (-0.887) is negative and appears statistically insignificant (p-value = 0.161). This
implies that prices do not have any significant influence on income in the long-run.

Panel-B of Table 3 presents the long-run estimates of the effects of total eco-
nomic activities (TEA) and the money supply (MS) on prices (CPI). The results show
that MS is positively and significantly related to CPI, whereas, there is no significant
relationship between TEA and CPI in the long-run. This suggests that other things
being equal, the higher the MS, the higher would be the inflation in long-run. The
evidence of long-run effect of money supply on prices is consistent with the earlier
studies on Pakistan, such as Jones and Khilji (1988), Khan and Siddiqui (1990),
Ahmed (2002), Abbas and Hussain (2006), and Husain and Rashid (2002-08).2
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TABLE 3
Long-run Estimates of the ARDL Model

Source: Authors’ calculation.

Variables Coefficients Standard Errors P-values
Panel-A (TEA as a Dependent Variable)

MSt 0.784 0.331 0.025
CPIt -0.887 0.616 0.161
Intercept 17.914 2.261 0

Panel-B (CPI as a Dependent Variable)
TEAt 0.552 0.442 0.224
MSt 0.421 0.144 0.008
Intercept -16.049 9.166 0.092

2 Since we do not find any level (cointegration) relationship between money supply and other underlying regressors,
the long-run estimates for money supply are not estimated.



3. Checking the Long-Run Stability

In order to check the stability of estimated ARDL models, the cumulative-sum
(CUSUM) and cumulative-sum of squares (CUSUMSQ) tests was applied. The results
of these tests are depicted in Figures 2 and 3. The plots of cumulative sum of recursive
residuals, when TEA is taken as dependent variable are shown in Figures 2(a) and
2(b). The estimated line lies inside the upper and lower critical bounds, verifying the
long-run stability of the estimated model. The CUSUM and CUSUMSQ tests for sta-
bility, when CPI is taken as dependent variable are shown in Figures 3(a) and 3(b), re-
spectively. It can be seen that the estimated lines of cumulative sum and cumulative
sum of squares lies in between the critical boundaries at the 5 per cent significance
level. Therefore, the results of both the CUSUM and CUSUMSQ tests show the sta-
bility of estimated model in the long-run.
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4. Exploring the Short-Run Dynamics

To examine the short-run association between the underlying variables, the error
correction form of the selected ARDL-UCECM model have been estimated for income
and price equations, while simple VAR model for the case of money supply, the authors
of this study did not find any significant cointegartion. The results are given in Table
4. The estimated coefficient of error term ECMt-1 shows the speed of adjustment to-
wards the long-run equilibrium. The negative sign and statistically significance of the
coefficient of ECMt-1 are considered as an assurance of stability of the model and restor-
ing to the long-run equilibrium. For both the income and price equations, coefficient
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of error terms is negative and statistically significant, indicating significant convergence
towards the long-run equilibrium. Yet, the speed of adjustment in price equation (about
21 per cent per year) is higher than that of income equation (only 9.2 per cent per year).
This suggests that in case of disequilibrium of any shock in the short-run, prices restore
equilibrium faster than the income.

Panel-A of the table shows the results when ∆TEAt is taken as dependent variable.
The results reveal that money supply is positively and significantly, whereas prices are
significantly and negatively, related to income in the short-run. Further, the results sug-
gest that one-period lagged of income is also positively and significantly related to in-
come in the short-run. In Panel-B of Table 4, ∆MSt is taken as a dependent variable.
The results suggest that both the income and prices are positively and significantly,
related to money supply in the short-run. This implies that changes in income and
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Variables Coefficients Standard errors P-values
Panel-A (∆TEA as a Dependent Variable)

ECMt-1 -0.092 0.049 0.073
TEAt-1 0.907 0.049 0.000
CPIt -0.082 0.031 0.015
MSt 0.072 0.023 0.005
Intercept 1.656 1.042 0.123
R2 0.850 – –

Panel-B (∆MS as a Dependent Variable)
MSt-1 0.677 0.094 0.000
CPIt 0.569 0.134 0.000
TEAt 1.574 0.628 0.019
TEAt-1 1.718 0.637 0.012
Intercept 2.645 4.066 0.521
R2 0.950 – –

Panel-C (∆CPI as a Dependent Variable)
ECMt-1 -0.205 0.059 0.002
CPIt-1 0.584 0.126 0.000
MSt 0.086 0.045 0.070
TEAt -0.471 0.300 0.129
Intercept -3.291 1.694 0.063
R2 0.640 – –

TABLE 4
Results of Error Correction Model

Note: All the variables are taken in the log form.
Source: Authors’ calculation.



prices play a significant role in enlargement of monetary base in economy. Short-term
changes in money supply also, significantly depend on lagged value of money supply
and income. Results are consistent with Bilquees, et al. (2012), who also documented
a bidirectional relationship between money supply and prices in Pakistan.  Further,
these findings are in agreement with the Keynesians, who are of the view that income
plays an important role to increase money stocks in the economy, at least in the short-
run. Panel-C of the table presents the estimation results on the short-run dynamics
when ∆CPIt is considered as dependent variable. The table shows a significant positive
impact of money supply on prices in the short-run; yet the results do not provide any
significant evidence on the role of income in determining prices in the short-run. The
results also suggest that higher the inflation in the previous period, higher the inflation
would be in the current period.

In sum, the results given in Table 4 suggest that there is a positive and significant
cause-effect relationship between income and money supply in the short-run. On the
other hand, the results suggest that although higher prices have negative and significant
impacts on economic activities (income) in the economy, increase in economic activities
do not have any significant impact on price levels. Further, it is shown that there is also
a significant positive cause-effect relationship between money supply and price in the
short-run. Finally, the results also suggest that previous-year income, price, and money
supply play a significant role in determination of their values in the current year.

5. Testing Granger Causality

To check the direction of short-run causality between income, money supply
and prices, the Granger causality test is employed. The F-statistics are calculated
by imposition of restrictions on the (lagged) coefficient(s) of the underlying variable
given the other explanatory variables included in the specification. It is also check
whether both the explanatory variables, jointly Granger cause the dependent vari-
able by simultaneously restricting the coefficients of both variables. Table 5 presents
the F-statistics calculated based on the specifications given in Table 4.

The results presented in Panel-A of the table indicates, that the null hypothesis
is rejected at any acceptable level of significance. However, the calculated F-sta-
tistics do not provide any evidence of causality running from prices to total eco-
nomic activities. Similarly, the study does find significant evidence of the combined
causality running from money supply and prices to total economic activities. These
results suggest that there is a short-run Granger causality running from money sup-
ply to total economic activities. However, prices are neither in isolation nor in com-
bination with money supply cause (in Granger sense) to total economic activities
in the economy.

Panel-B of the table presents the F-statistics to examine the direction of causality
from total economic activities (income) and prices to money supply. The results suggest
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that both the prices and income Granger cause money supply in the short-run. This
finding holds even when joint restriction on coefficients is imposed. Panel-C shows
the evidence of causality running from total economic activities and money supply to-
wards price level. The results also show that there is no significant evidence of causality
running from income to prices in short-run. However, both money supply and income
together cause (in Granger sense) prices in the short-run.

In sum, Granger causality analysis suggests that there is a bi-directional short-run
causality between money supply and the total economics activities (income). This find-
ing confirms the cause-effect relationship between the money supply and income. The
evidence of the existence of bi-directional causality between income and money supply
suggests that Monetarists’ as well as the Keynesians’ views hold for Pakistan in the
short-run. These findings also question the outcome of several previous studies that
reported unidirectional causality running either only from money to income [Husain
and Mahmood (1998), Husain and Abbas (2000), Zahid and Nighat (2010), Rasheed
(2011), and Walliuallah, et al. (2011)] or only from income to money [Khan and Sid-
diqui (1990), Husain and Abbas (2000), Husain and Rashid (2009), and Balquees, et
al. (2012)]. However, it should be noted that these studies have used (either the real or
nominal) GDP as a proxy for income and totally ignore the underground part of eco-
nomic activities. Since the volume of underground economy is substantial in Pakistan,
not considering it as part of the total income of economy it may be one of the major
reasons of why the prior studies have failed to establish the bi-directional Granger
causality between income and money supply.
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Causation F-statistic P-value
Panel-A (∆TEA as a Dependent Variable)

MS  TEA 8.846 0.001
CPI  TEA 1.117 0.328
MS/CPI  TEA 1.264 0.313

Panel-B (∆MS as a Dependent Variable)
CPI  MS 2.518 0.013
TEA  MS 1.194 0.031
CPI/TEA MS 4.800 0.006

Panel-C (∆CPI as a Dependent Variable)
TEA  CPI 0.848 0.441
MS  CPI 5.117 0.015
TEA/MS  CPI 5.229 0.004

TABLE 5
Tests for Granger Causality between Money, Income, and Prices

Source: Authors’ calculation.



V. Conclusions

This study examines the short-run as well as the long-run causal relationship be-
tween money, total economic activities, and prices by taking into account the role of
black economy in Pakistan. The study uses annual data covering the period 1980-2012.
The volume of black economy is estimated by using the methodology proposed by
Tanzi (1980), (1983). Existence of the level relationship between the underlying vari-
ables is examined in bounds testing procedure. To examine the short-run dynamics,
the error correction form of ARDL model is estimated.

The study finds that there is a significant level relationship in case of both the in-
come and price equations, whereas there is no significant evidence of the existence of
such relationship for money-supply equation. The long-run estimates indicate that
money supply is positively and significantly related to total economic activities (in-
come) and price levels in the long-run, although income is not significantly related to
money supply and prices, in the long-run. The Granger causality analysis suggests that
there is bi-directional short-run causality between money supply and total economics
activities (income). This finding confirms the cause-effect relationship between money
supply and income. The presence of bi-directional causality between income and
money supply suggests that both the Monetarists’ and the Keynesians’ views hold for
Pakistan (at least) in the short-run. However, results on the level (long-run) relationship
suggest that both the income and prices do not have any significant level relationship
with money supply. Therefore, it is inferred that although the view of both the Mone-
tarists and the Keynesians hold in the short-run and in the long-run, only, the Mone-
tarists’ view holds in Pakistan. This piece of evidence is of particular interest to
policymakers.

Results of this study indicate the bi-directional causality between income and
money supply and question the findings of previous studies carried out for Pakistan,
which suggests only a uni-directional causality between money and income. Findings
in this study, clearly suggest that the underground part of income activities plays a sig-
nificant role in establishing causal relationship between income and money supply.
Therefore, the policymakers should take into account the magnitude of black economy
while designing any economic policy in general, and policies regarding money supply
in particular. The findings also suggest that researchers may consider the role of black
economy while examining the other well-known macroeconomic phenomena, such
as the financial development-growth nexus, the energy consumption-growth relation-
ship, the role of economic growth/income in poverty reduction, etc.
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