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Introduction and Motivation
 Stock market volatility plays a vital role in economic and financial decision

making.

Stock Market Volatility Forecast
 Stock market volatility forecasts are needed for several economic and financial

decisions. For instance, in calculation of value-at-risk (VaR), conditional asset
pricing and option pricing etc.

Dynamic Linkages of Stock Markets
 Market liberalization, gradual technological change, international trading and financing

between the economies etc. have increased the stock market integration.

Relationship between Stock Market and Macroeconomic Variables
 Empirical finance literature explores that the macroeconomic variables help in

explaining stock market volatility.
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 For instance, Cutler et al. (1989) indentifies that macroeconomic news can
explain only between one-fifth and one-third of the movements of a stock
market index.

 Liljeblom et al. (1997) states that interval of one-sixth to above two-thirds of
changes in aggregate stock volatility might be related to macroeconomic
volatility.

 In spite of strong theoretical motivation, the empirical studies on stock
market volatility and macroeconomic variables are not usually seen
especially for emerging markets.

Financial crisis and Stock Market Volatility
 Volatility may be affected by the financial crisis due to the increase in the

correlation between the stock markets.

 Jang and Sul (2002) give the empirical evidences that correlation between
the stock market is increased during financial crisis.
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 The above motivation raises the question here that how we can improve the
stock market volatility forecast of emerging market Pakistan.
Dynamic Linkages with Global Market US

 Li (2007) explains that according to the ‘global center hypothesis’ US market as a
global center plays a major role in the transmission of shocks.

 Do the dynamic linkages of Pakistani stock market with the US market
improve the volatility forecast of Pakistani stock market?

 Do the local and global macroeconomic variables improve the volatility
forecast of Pakistani stock market?

 Do the financial crises have significant impact on the volatility forecast of
Pakistani Stock market?

 This paper attempts to investigate whether the local and global macroeconomic
variables improves the volatility forecast of the Pakistani stock market.



Literature Review
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 Against the strong theoretical motivation of impact of macroeconomic
indicators on stock markets, there are very limited empirical studies on it
some of which are reported here.



Methodology: THE MGARCH 
Model

 Bivariate asymmetric VARMA(1,1)-GARCH(1,1)
models with the BEKK specification of Engle and
Kroner (1995) with exogenous variables:

With global financial crisis dummy ‘D’

 Estimation is performed by multivariate conditional
log-likelihood function maximixzed by Berndt, Hall,
Hall, and Hausman (BHHH) numerical maximization
algorithm
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Model Diagnostics & Hypotheses 
Tests
 Multivariate Portmanteau Test:
--The Hosking’s test statistic for testing no auto 

and cross correlations in the residual vector 
series is given as: 

 Wald Test:
-- The following Wald test is used to  test the 

exogenous variables
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Evaluation of Volatility Forecast
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Realized Volatility Proxy
 Volatility is not directly observable. To avoid this issue the sum of

square of daily returns of current month is considered as the
realized proxy of volatility.

Recursive Estimation Method
 We use a recursive window estimation to compute the time

varying volatility forecasts. For monthly data, we estimate the
volatility models using the first 162 observations and obtain one
day ahead forecasts conditional standard deviation to be
compared with absolute return observation of the month 163.
Keeping the first observation and including observation for month
163 in the sample we estimate the volatility model and make
forecast for the month 163. We repeat this process for the entire
available data sample. This process yields a series of one period
ahead forecast for 60 months which corresponds roughly to
month of trading.
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Out of Sample Forecast Evaluation

 Mean Absolute Percentage Error (MAPE)

 Median Absolute Percentage Error (MdAPE)



The Data
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Stock Price Index and Macroeconomic Variables

 We take the daily and monthlyKSE-100 (Karachi Stock 
Exchange) and monthly S&P-500 adjusted for dividends and 
splits from Datastream. 

 Monthly Consumer Price Index (CPI), Money Stock (M2), 
Exchange Rate and Interest Rate (Call Money Rate) are used as 
local macroeconomic variables.

 US Industrial Production, Consumer price Index, Treasury Bill 
rate, world gold and oil prices (West Texas Intermediate spot 
price) as global. 

 All local and global macroeconomic  variables are obtained from 
International financial statistics (IFS) except gold and oil prices 
that were downloaded from the website http://www.gold.org and 
https://fred.stlouisfed.org respectively. 

http://www.gold.org/�
https://fred.stlouisfed.org/�
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 The data consist of 222 monthly observations from July, 1997 to 
December, 2015.

 All variables are employed in percent change except stock 
prices which are considered in percentage log returns. Moreover 
lagged macro variables are incorporated to see the their impact 
on current volatility.

Global Financial Crisis Period

 In case of GFC, we code 1 to crisis dummy “D” form February, 
2007 to March, 2009 (total 26 observations) while 0 is coded for 
pre and post crisis period i.e. July, 1997 to January 2007(total 
115) and April 2009 to December, 2015(total 81 observations) 
respectively.



Results and Discussion
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 Bivariate asymmetric VARMA (1,1)-GARCH(1,1) models 
are fitted under BEKK specification for Pakistan-US stock 
market pair when local and global lagged macroeconomic 
variables and GFC crisis dummy are employed.

 Estimation is performed using multivariate student t 
distribution of errors. 



13



14



15



16



17



18



19



Conclusion

20

 This paper investigates whether local or global
macroeconomic variable improves the volatility forecast of
Pakistani stock market.

 Significantly impact of both local and global macro
variables is seen on the Pakistani stock market volatility.

 The significant impact of global macro variables implies
that Pakistani stock market is becoming increasingly
integrated to the global economy.

 However, the contribution of the local macro variables is
larger to improve the volatility forecast of Pakistani stock
market than global.

 Exchange rate and interest rate in set of local macro
variables and oil price and industrial production as global
macro variables are found to be prominent contributor
variables that affect Pakistan’s stock market volatility.

 The results are not considerable sensitive to inclusion of
the GFC dummy.
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