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1. Introduction

The Industrial production and its impact on the economies has been an interest of academic
literature for centuries now.1 However, the idea of its link to financial innovation of a country has
emerged more recently. During 1990’s a number of econometric instruments were employed to
investigate the possibly ambiguous association between financial activities and economic growth.

Many analyses of financial sector segregated all financial markets into two categories: the market
for money and the market for everything else. With reference to its structure, the symmetry in

1 In his poem The Fable of the Bees Bernard Mandeville (1670-1733) took an early account of industrial
revolution.
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information is vital to increase participants’ confidence and efficiency of a financial market. However,
the only real force that ultimately makes a financial market (for example stock market) rise or fall over
the long run is simply changes in money resulting an increase in stocks due to monetary inflation. In
short, the key link between financial market and output is primarily driven by money or credit. Thus,
such a hypotheses needs to be studied broadly.

In a business cycle context, during expansion, economy of scale holds which increases real wealth,
offsetting the effect of nominal money. However, if the production of goods is faster than the growth of
money, prices decline. On the other hand, if prices rise because of increase in money supply faster than
goods, yet the prices fall in real terms, because the wages increase faster than prices. Hence, if there
were constant amount of money in economy, it is harder to increase sum of all shares of all stock taken
together. Correspondingly, if firms’ profit, on an aggregate level does not increase, there would not be
any addition in per share earnings accredited into prices of the stocks. Nevertheless, it may move
slightly lower depending upon rate of change of issued shares. This situation would generate recession
in the economy: the aggregate economic activity will show downturn. As a consequence, the price of
leading firms’ stocks increase leaving others to lose (Gauthier & Liu, 2003).

The prime objective of this study is to find out the linkage between real economy and stock market
for an emerging economy. We employ King et.al. (1987) and Gauthier & Li (2005) approach in a
modified way and empirically test for Pakistan. Thus specifically this study aims at; firstly, to analyze
the modeled linkage between real economy and stock market; secondly, to empirically investigate the
arbitrage between short- and long-term money market equilibrium; and thirdly, to find out relative
response among variables of the model in a vector autoregressive process.

The study is organized as follows: after this brief introduction, section two reviews the existing
literature, section three is based on model and methodology of the study, section four analyses the
empirical results, and section five concludes.

2. Literature Review

To foresee turning points in aggregate economic activity, there are two potential implications that
can elaborate the role of financial variables. First, tighter financial and credit position limits potential
for firm’s decisions to expand and borrow. Second, asset prices are determined in a forward looking
market and rely on anticipated profitability of firms (Espinoza, Fornari, & Lombardi, 2012).

Gauthier & Liu (2003) took a detailed account of the financial conditions index (FCI) through
different methodological options and show that equity prices, short and long term yield rates, bond risk
premier and exchange rates do significantly affect output. For such effect first differenced data are
generally used as useful tool for both policy makers and financial market participants. However,
possible asymmetries are observed for euro area (Angelopoulou, Balfoussia, & Gibson, 2014). Prices
play a significant and decisive role to utilize information by economic agents to monitor the market,
being an aggregate piece of information and eventually imitate a precise estimate of firm’s value. The
real decision makers; financial capital providers, regulators, managers, employees and customers learn
from to practicing it to direct their decisions (Baumol, 1965).

The excessive money supply by central bank to run the country involves a higher inflation if
indicators such as interest rate, consumer prices are not controlled within the given limits. Among
others, (Eichenbaum, 1997) confirms a stable long run relationship among output, prices and money
supply and this stability supports an economic agent in decision making. In short run monetary stance
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is more operative relatively by causing some significant movement in price level. An upsurge in
liquidity may raise economic activity, which sequentially increases demand for money (Soejima, 1996).

In long-run, inflation has negative effect on stock prices whereas industrial production index (IPI),
liquidity and real affective exchange rate (REER) affect positively on stock returns (see for example
Sohail & Zakir, 2009 for Pakistan) and correct monetary measures are necessarily to be adopted by
monetary authorities to curb and control inflation to minimize the volatility of the stock markets, little
but enduring inflation is "lubing the wheels of trade."

The structuralism contend that inflation is pivotal for lubing the wheels of the economy while the
monetarists place that expansion is destructive to financial growth (Doguwa, 2012). Some studies
affirm that low and stable expansion advances monetary development and the other way around
(Mubarik, 2005; Ahmed and Mortaza, 2005). Blanchard and Quah (1989) found that inflation does not
affect real yield over the long run but rather in the short.

The empirical findings like Herando and Martinez-Carrascal (2008) reveal that financial position is
significant to explain corporate decisions on fixed investment and employment and the influence is
more powerful when financial pressure outstrips a certain threshold. The extrapolative capability of
financial variables for euro area growth reveal that financial variables are prominent indicators for euro
zone growth at a collective level, although at diverse horizons during one to six quarters (Guichard, et
al., 2009). However, in mid of 1980, financial innovation influenced consumer spending, housing
investment and business fixed investment in many of the OECD economies (Dynan et al., 2006).

Ahmed and Mortaza (2005) propose an optimum level of inflation above which, expansion is
negative for financial development and found the existence of critical long term negative relationship.
Ayyoub, et.al. (2011) noted negative relationship between economic development and inflation.
Chaudhry, et. al., (2012) explore the long and short run connections of fiscal arrangement, inflation and
financial development, showing that private credit and shortfall of spending plan are discovered as
flexible and critical variables to impact real output.

To inquire the direction and nature of the relationship between economic growth and stock market
volatility, it is argued that development of the financial sector stimulates economic activity and for this
reason increases economic growth in the longer span of time (Puah and Jayaraman, 2007) and there is
a significant impact of these variables in long run (Liu and Shrestha, 2008). For countries like BRICS no
statistically significant relationship is observed among stock indices, exchange rate and other variables
as used by Adam and George (2008). Their results confirm positive and significant relation between
GDP, stocks and the consumption. Earlier, Fama (1981) found that there has been a strong relationship
between stock prices and gross domestic product. Similalry, Humpe and Macmillan (2009) discover
positive and significant long-run relationship between US stock prices and industrial production. On the
other hand, Comincioli and Wesleyan (1996) show that stock market is helpless for forecasting the
economy. In the recent literature, some studies reported positive effect of interest rate on stock returns
whereas; some studies pointed negative. For example, Ratanapakorn, & Sharma (2007) report positive
relationship and Humpe and Macmillan, (2009) showed negative effect of T-bill rate.

So, this review suggests that there exists a long run cointegration between the output, money, stock
market, inflation and interest rate. Likewise financial sector development stimulates economics activity
in both long and short run; and that shocks in stock market do help in predicting the economic
fluctuations. However, the lack of consensus is observed on the role of interest rate and ambiguity holds
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in general. So, in this study we look issue of financial market and the monetary response function in the
presence of arbitrage under restrictions imposed by macroeconomic conditions.

3. Model and Methodology

In this part, long run relations are described as the building block of our model which is based on
Blanchard (1981) and Gauthier and Li (2005), who developed the model to link between the real
economic activity and stock market, using the arbitrage between short & long term bonds. The base of
the model is formed by the relationship in the output and the financial markets, and then moved
towards the money market equilibrium and arbitrage between short & long run bonds than finally the
reduced-form solution is drawn.

From a perspective of asset prices transmissions, through the channel of wealth effects, as money
supply increases, the stock price increase indicates a hike in financial wealth; the consumption should
eventually increase causing output to expand. A rise in real income (per capita) provides them greater
financial resources for spending or saving at a rate of respective marginal propensities.

3.1 Linkages between Real Economy and Asset Market

The traditional theories forward two main determinants of consumption/spending: (i) current
disposable income; and (ii) value of shares in a stock market. The effect of later may be direct through
the wealth effect on consumers, or indirect through the “borrowing capacity of consumers and
investors” (the credit channel effect).

Consumption spending is expressed as:
CS; = aysm; + ayy, (1) a;>0; ;>0

Where CS denotes consumption, sm denotes stock market, and y is income; and all variables are
real. Equation (1) is forward looking aggregate consumption spending where sm represents a function
that comprises the present value of expected future profits and y showing function of expected future
output. Output adjusts to consumption overtime. Putting value of CS in above equation we get,

Y= o(asm, + azy, —y,)
Y= o(aysm,— (1 —ayz)y,)

We put B= (1 — a5), and get;
y'e= olassm, — By,) (2 0>0

Where dot (°) symbolizes a time derivative. Equation (2) can be considered as error correction
procedure linking the short-run dynamics of output positively to deviations of the stock market from
real economy.

3.2  Money market equilibrium
It is based on demand and supply forces for money as:

MS =MD

Where, MS= M/P, and
MD = L (Y, i) or MD= L (Y, r+7°)
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However, we can assume 1t =1° because we are assuming static inflation, and Equating MD and MS
we get

M
— =LY, T+
Y, r+m

Where M stands for nominal money, P for prices, Y, r, m denote output, real interest rate and
inflation respectively. Taking logs;

In (—) = In[L (Y,r + m)]
By solving, we get
m—p= a;Y,+a(r+m,) (3)
m=aY, + ayi, + azm,;
a; >0, a,<0, az<0

Where, we have used inflation as proxy for log of prices. In long-run Portfolio balance is
characterized by relation between money, output, interest rate and inflation.

3.3  Arbitrage between short- and long-term financial asset

The most instinctive theory about term structure of returns is the expectations hypothesis. If Ir;is
the nominal yield to maturity of a discount bond and i; is one-period rate, expectations hypothesis in
nonexistence of uncertainty implies that,

A+Ir)" = YA+ igg) (4)

This is an “arbitrage condition” ensuring that the yield of holding-period for an n-period bond is
equivalent to a yield of holding a chain of one-period bonds. Applying logs and considering that In(1 +
x) ~x for small x, yields a familiar approximation:

n—-1
n. ln(l + Irt) == 1 + it+1
i=0
1 _ .
Ir, = ;ﬂl:ol + 11 (5)

The long-term yield equals an average of single-period yields. Hence, a permanent shock to a short-
term yield will be reflected one for one in the long-term yield, until the shock is suitably perceived to be
permanent by markets.

3.4  Core Model
The three main long-run equilibria can be written as:

m; = ayq + @Y, + agzip + agame+pye (6)

smy; = a3y — Y, + U3, 7)
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Ity = azq — iy + Pzt (8)
The three long run equation can be written as,

e = B-1—Co (9)

Where z; - (m, Yy, it, my, smy, Iry). Equation 9 can be written a

T
| Y,
—Qua —Q12 —a3 1 —15 —017 | lt 1 aip Uie
—Upq —O22 —QA23—Qyg —a25 1 mt 11 -laz21| = |M1t| (10)
—U34 —03; —A33—a34 lsmttl Uit
Ire_4
After applying the restriction, it become
[ Te-1]
Y, _
—Q14 —Q1p —131 0 O I it 1| aii Hit-1
0 1 00 1 0 |"ft_11 | -|F21| =|Hae-2 (11)
0 0 10 0 U|sm,_,| 2] lHies
llrt_lj

Equation 11 is the reduced form of core model with all six variables, form a restricted VAR. In this
equation as compared to equation 9, B is vector of error correction coefficients, 7 is vector representing
the six endogenous variables, C, is a vector of fixed intercepts and y; is a definite matrix. Those
variables which have time variant relationship in a vector autoregressive (VAR) process are to be
expected to have some degree of contemporaneous connection. We here presume that the model is with
a set of identifying restrictions because the identification of structured shocks is somehow required in a
surge to estimate the effect of an endogenous variable on dynamic pathways of all variables of system
which we call impulse response function (Lin 2006).

3.5 Data and Estimation Techniques

For this empirical model, output is characterized by industries production index; while stock
exchange volume is used to proximate financial market. The market equilibrium is investigated by
computing equilibrium in monetary markets that is between supply and demand of money. Inflation,
interest rate and output are attributed to calculate money demand in the market. The said analysis has
been made on quarterly data ranging from 1991Q:3 - 2015Q:2. The data are taken from different
sources; IMF (IFS), PSE, and SBP and is manipulated according to the requirement of the study. For
example; in a quarterly time series, the seasonal adjustment process is based on the removal of the
seasonal movements from a data series and extracting relevant/underlying trend component. So, one of
main tasks we faced is to solve the problem of seasonality in a time series.
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Table 1: Variables Description

S. Variable Notation and Source | Descriptive stats
No J.-

Sum
Mean | SD | Skew. | Bera | Sq.Dev.
1 Money Supply: | M: IFS, SBP -

M2 0.96 | 0.052
14.52 |7 9 5.3635 | 88.831
2 Output: Y: IFS
Industrial -
Production 0.39 | 0.088
Index 4.32 |6 7 9.2587 | 14.857
3 Financial sm: PBS, SBP
Market: *KSE 0.97 4.248
100 index 834 |6 0.1741 | 2 90.433
4 Interest rate: |i for short run
T-bill rate nominal rate while ;
Ir for long run rate: 3.47 | 0.836 |12.473
SBP 10.33 | 0 0 0 1143.928
5 Inflation: CPI | «: SBP (Own 0.53 | 0.060 | 4.026
based Calculation) 4.52 2 7 3 26.914

Note: Log of variables 1-3 is also applied.*Now it is knows as Pakistan Stock Exchange
(PSE) since January, 2016.

4. Results and Discussion

To analyze the model discussed above we first test the series for stationarity and found that three
main stock variables of the model are integrated of order 1 (Table 2) and exhibit a unit root. Thus it is
worthy to conclude that there are chances of cointegration between money supply, industrial
production and stock market volume. However, the unit root test indicates the interest rate series is to
be stationary at level, but as we are using arbitrage condition, the interest rate is converted into a long
run rate, thus it is presumed to be cointegrated with the other variables of the model. Secondly we
employ King et al. (1987) and Gauthier and Li (2005) approach in our methodological framework to
allowing an identification of permanent shocks the system. Thus the VEC restrictions according to
equation 11 are applied to confirm the long run stability among the variables.

TABLE 2: SUMMERY OF UNIT ROOT TEST OF ALL SERIES

Serie . . Trend/ ADF Critical Order of
Coefficients .
S Intercept Stat Value Integration

M2 -0.51 None -5.61 -1.94 1st Difference

Y -0.46 Both -5.3 -3.45 1st Difference

Sm -1.55 None -5.1 -3.45 1st Difference

i -0.25 Intercept -3.61 -2.89 Level

I1 -0.26 Intercept -3.69 -2.89 Level
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4.1  The Long run Analysis

On the basis of the above mentioned theoretical foundation, it is expected to find three co-
integrating relations in the vector error correction model. The Model (results in Table 3) shows that
trace test indicate three co-integrating equations at 5% level of significance and Max-Eigen value test
indicate the presence of two co-integrating equations at the same 5% level of significance.

To distinguish between the two co-integration tests, the t-values of a coefficients (of eq. 11) are
looked through, as recommended by Hendry and Juselius (2001); when these are very small, (if e.g.,
less than 3), then one would not lose greatly by excluding that vector as a co-integration relation in the
model. As the t-values are significant for more than three (see table 4 below) for all the vectors and
theoretical foundations also suggest the existence of three co-integrating vectors so we move forward
with the assumption that model has three vectors. As the cointegration test indicates the existence of
cointegration we have applied cointegration on restricted core model to identify the validity of our
assumptions.

TABLE 3: CO-INTEGRATION TESTS

. Null Max-Eigen
Max-Eigen Trace . Trace 0.05
Statistics Statistics Hypothesis 0-05 (With prob)
r=o0 (With prob) P
160.29 36.63 83.84
7579 ° (0.00) (0.00)
30.44 60.06
42.07 84.50 ! (0.001) (0.00)
24.16 40.17
20.51 2. 2
> 42:43 (0.145) (0.029)
17.79 24.27
11. 21.01
39 9 3 (0.35) (0.096)
11.22 12.32
6. .
62 10.52 4 (0.28) (0.098)
4.12 4.13
.90 .91
39 39 > (0.057) (0.572)
TABLE 4: RESTRICTIONS TEST ON CO-INTEGRATING VECTORS
The LR test, 2 (10) = 1.799, p-value- 0.41
T Y I M Sm Lr
0.33 -7.09 0.43 ) o o
(0.04) (0.14) (0.05)
o 1 0 0 1 0
o o] 1 0 0 1
Note: Standard Errors in parentheses below each coefficient. The Null for LR
test is that restricted model holds.

The restricted core/main model is robustly accepted and these results are consistent with the
economic and econometric theory. The first co-integrating relation consists on money market
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equilibrium, second relates real economic activity with a stock market, and the third relates to an
“approximation of the pure expectations hypothesis” based on the arbitrage relation between short
term and long term bonds. In this regard we applied Johansen cointegration method for the estimated
coefficients of first two equations but for arbitrage equations we present OLS because both variables are
integrated of order zero and OLS can provide robust results.

Table 5: Estimated Model for Long Run

Dependent M sm Lr

Variable

Intercept 9.3 (1.41) -1.34 (1.70) | 2.18 (0.35)

Y 1.78 (0.28) 1.87 (0.39) | -

Sm - - -

I 0.021 (0.02) - 0.78 (032)

I -0.056(0.03) | - R* = 0.87
Note: (i) Standard errors in parentheses (ii) *Indicates statistically
significant at 5% whereas ** indicates at 10%

There exists a positive and significant relation between stock market and industrial production. The
output elasticity of stock market is greater than one i.e., one percentage point rise in industrial
production brings 1.87 percentage point rise in the stock market. This is however, concluded that
forecasting stock market returns is quite heavily dependent on changes that occur in manufacturing
production, the best indicator for predicting the country’s economic environment. In a nutshell,
industrial production is directly proportional to the stock price (Nishat, and Shaheen 2004). The similar
relationship was found by Lee (1992), Chen et al (1986), Fama (1990) and Geske and Roll (1983) in
U.S.A., and by Darratt (1990) in Canada. The results of this equation indicates the practice of Pakistan
Stock Market, i.e., many large scale industry hold the share in stock volume and the industrial health of
the economy increases the stock market performance showing increase of predictability and trust of the
rational economic agent.

Table 5 also verifies the assumptions of the model. The sign of output money relationship is positive
indicating that the output elasticity of money is greater than one. The coefficient of interest rate show
that short term T-bill rate does not affect money supply, statistically. This indicates zero interest
elasticity of money supply thus indicating a vertical money supply curve. The relationship between
money supply and inflation is according to theory and the low magnitude indicates low responsiveness
of central bank towards inflationary expectations through money supply.2 This indicates absence of any
rule for the inflationary dynamics. However, the more weight is given to the output.

The given results depict that long term financial asset prices are positively and significantly
explained by short term rate. That is the short term elasticity of call money rate is negative which
means that a 1 percentage point increase in short term money market rate will bring about 0.83
percentage point decrease in long term rate. The first group of hypotheses consists of a quantitative
term of perception that the long rate responds too much to the contemporaneous short rate. This
hypothesis of excess-sensitivity is suggested by unpredictability of long-term rate of interest. According
to Shiller (1992) “...in this smoothing property of the expectations hypothesis the long rates are too
volatile to be consistent with the theory.”

2 Earlier similar inferences were drawn by Malik & Ahmed (2010), Mehmood & Shahab (2012).
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4.2 Shocks’ Analysis
In econometrics the impulse response is to be defined as the response of the system as a result of
the external shocks. We used restricted VAR model to obtain the IRFs of all the variables of the model.

4.3 Impulse responses to an inflation shock

The response of output to inflation shock is negative (as in Balnchard & Quah, 1989) and diverges
from the equilibrium point to a minimum of 0.1% in 18" quarter. After that outputs starts converging
but remain negative. It can be explained with inflation shock. The rise in price level provide an
opportunity to produce more to the manufacturers while decreases demand which in long run lead to
reduction in output due to excess in supply.

Response to Cholesky One S.D. Innovations = 2 S. E.
Response of Inflation to Inflation Response of Output to Inflation
3 .02

o1 | - e e

.00

-.ox1 |,

-.0o2 |

-1 — T T T T --o3 T T T T T
10 =20 30 ao s0 60 10 20 30 ao s0 60

T T T T T T T T T T
10 20 =0 ao s0 [=te) 10 20 =20 ao s0 [=te)

Response of Stock market to INFS Response of Long rate to Inflation

10 20 30 ao s0 60 10 20 30 ao s0 60

FIGURE 1: IMPULSE RESPONSE TO AN INFLATION SHOCK

The effect of inflation on interest rate can be explained through so-called Mundell effect that is an
unexpected increase in inflation decreases real wealth, increasing savings; causing a fall in real interest
rate to regain goods market equilibrium. Both long and short term interest rate diverge in the initial
twenty quarters. On the other hand, the stock market is initially depressed from zero initial response or
by a shock to inflation rate; however it starts converging after 10 quarters but ultimately remained
negative. According to the monetarists, monetary authorities exogenously set the long run money
growth and inflation rate. With a positive inflation shock the money supply reduces and will diverge
and remain negative.

4.4 Impulse response to money supply shock

As money supply increases price increases proportionally. The output level in Pakistan rises with a
positive shock of money supply. According to monetarist, any sudden increase in the money supply
usually causes output level to upsurge above its natural level but in only long run it causes proportional
increase in the inflation. It is specified by the Keynesians that “any change in liquidity will directly
influence stock prices if and only if the changes in the it develop probability regarding future monetary
stance.”
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Response to Cholesky One S.D. MSS Shock (= 2 S.E.)

Response of Inflation to MSS
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FIGURE 2 IMPULSE RESPONSES TO MONEY SUPPLY SHOCK
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So a positive money supply shock faced by the economy will usher the economic agents to foresee
the tightening monetary policy in near future. They ask for more funds in prediction of tight policy
stance in near future and resultantly will push the existing rate of interest upwards. The money supply

shock makes long term rate to diverge. After third quarter long term rate starts converging.

4.5

Impulse response to output shock

A positive shock to aggregate supply generally has negative outcome in the form of money inflation.
An increase in money generates real benefits for those economic agents who receive this additional
portion of liquidity instantaneously. During this period prices do not adjust (in short run). These
private benefits to economic agents, however, are drawn at the cost of the benefits of other members of
that economy, who with their initial money holding lost purchasing power with less quantity of goods
availability at the same time. In the next period (dynamically) the output becomes less efficient. Thus
the the economic agents who are responsible for growth generation process are left with relatively
fewer resources than they would have had otherwise.

Response to Cholesky One S.D. Supply Shock (= 2 S.E.)

Response of Inflation to Supply
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FIGURE 3: IMPULSE RESPONSE TO SUPPLY SHOCK
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The typical supply shock increases the production capacity of the economy that diverges to in first
quarter. But later in the next quarter it starts converging and remains same from twenty second to
onward quarters. With supply shock, short term interest rate raises to a maximum of in tenth quarter
and afterwards interest rate starts converging. The central bank accommodates the shock by decreasing
interest rate to eliminate ‘excess supply’ of the goods in market and bring inflation back to target.
Money supply response to supply shocks is minimal because of its weak relationship. Likewise stock
market leads output and overshoots rather. Long term rate is higher in the short run because of
accommodating role of central bank. It reaches to a maximum in 12™ quarter but from the very next
quarter it starts converging.

4.6  Impulse response to short run rate shock

Simply, a shock in interest rates implies that consumers and firms have to pay more to finance
consumption and other projects.3 A shock to short-term interest rate leads to lower inflation, i.e., the
cost of borrowing rises, which reduces the level of investment and in turn reduces output and let it
diverge from equilibrium. But in the long run output start converging. Money and stock markets show
minimal response to interest rate. The response of one point increase in long rate changes the
perception about future interest rate and lead “short-term interest rate” to rise.

Response to Cholesky One S.D. Shortrun Rate Innovations (= 2 S.E.)

Response of Inflation to SR Rate Response of Output to SR Rate
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FIGURE 4: IMPULSE RESPONSE TO SHORT RUN RATE SHOCK

4.7 Impulse response to long run rate shock

Long-term interest rates are determined by market. Here a shock to long rate is connected with
higher inflation which starts diverging back to equilibrium point. The short run interest rate is initially
depressed by a shock to long term rate and converges after eighteenth quarter. Stock market get
minimal explained by a shock to long run interest rate, overall its response is converging. Same is the
response of money supply. The output level is initially depressing by a shock to long term rate,

3 Numerous households buy long-lasting goods such as cars on credit. Higher payments deject the consumers in
trading these goods and hence, reduce their consumption. In same manner, for the investments that can happen to the firms
for their financial needs. At the time of increase in interest rates, investments drop down, since it becomes more costly to
make use of money and more attractive to do saving. Thus, consumption decreases, that leads to a reduced demand. This
keeps prices of the commodities down and inflation decreases.
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however, it converge in thirtieth quarter.

Response to Cholesky One S.D. Long run rate Shock (= 2 S. E.)
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FIGURE 5: IMPULSE RESPONSE TO LONG TERM INTEREST RATE SHOCK

5. Conclusions and Policy Implications

The role of the stock market in the economy is to raise its capital and also to ensure that the funds
mobilized are utilized in the most profitable opportunities. This study performed the basic analysis of
linkages between asset markets (used stock market as proxy) and monetary policy process to answer
whether changes in the identified macroeconomic variables affect stock market of Pakistan. Our
analysis has been based on univariate and multivariate analysis. The novel feature of the study is to test
the restrictions of cointegration vectors, which help to find out the sequence of macroeconomic and
policy variables in a model. To determine the money market equilibrium, interaction between real
economy and asset market equilibrium and arbitrage between long and short term rates in the Pakistan
economy for the period 1991Q3 to 2015Q2 is tested.

The results indicate that positive long-run relation between the stock market and real output allows
the identification of a demand shock as the shock permanently affecting the stock market. Similarly
money supply shock and short term rate shock permanently affect stock market while inflation shock
has negative long run impact on stock market. The results also indicate that the money supply reaction
function is less responsive to inflation and the policy maker put more weight to output.

Our results imply that due to cost-push nature of inflation policy maker has some flexibility to
target other sectors of the economy, e.g., investments in the asset markets. Our results also imply the
SBP can use interest rate smoothing approach by targeting long run interest rate through arbitrage
conditions. Since our results indicate that the stock/other financial markets and money markets are
inter-related, the institutional collaboration between the Security and Exchange Commission (SEC) and
the central bank is significant. Their policies should be in line with the quality analyses of the markets.

To incorporate international dynamics, this analysis can be further extended by including exchange
rate and the macroeconomic indicators of anyone of the major trading partners.
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