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ABSTRACT
Balance of payment of a country and its currency exchange rate with respect to other countries are interrelated. Studies so far have tested this relationship in many ways. This study focuses on real exchange rate. We have measured effect of exchange rate not only on exports of a country but on its imports as well. Moreover, impact of exchange rate on volatility of export and import has also been studied and analyzed in this research. Volatility of export/import varies differently with various exchange rates. Theoretically, with the depreciation of local currency, the volume of export must increase. However, the import getting expensive should fall. As net effect, the volume of trade should improve in favour of the country. Contrary to it, in Pakistan, studies show a delink between exchange rate fluctuation and volume of trade. (Ayub, 2009). The research shall prove that exchange rate has impact on trade balance. The major focus of the study will be on the policy perspective. If the exchange rate volatility does have effects under Pakistani scenario, the study will find out some ways to create bridge on the gaps of trade balance and exchange rate volatility. 
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CHAPTER 1

INTRODUCTION
1. INTRODUCTION

Exchange rate is a pertinent macroeconomic factor and lynchpin in foreign trading. The changes in exchange rate plays a significant part in ascertaining of trade balance. Sliding exchange rate makes the trading activities uncertain and pro risk for complete supply chain involved in international business. Investors’ confidence is also shattered due to this phenomenon thereby reduction in overall economic growth.
Theoretically, if depreciation of Pakistani currency exists (Pak Rupees/US$ increase in value), then this will raise competitiveness of the domestic goods and hence encourage exports. By the same way, appreciation of the Pak Rupees is expected to reduce imports and to improve trade balance.

1.1
Graphical Depiction of Impact of Exchange Rate on Exports & Imports 

Graphical depictions of impact on exports and imports and trade balance with the variation aspect of five major currencies for the period under consideration is as follows:-
1.1.1
US Dollar:
It can be conveniently deducted from the graph below that with the stability of Pak rupees 
vis-à-vis US $, the exports with USA also showed a straight and smooth trend.   However, with sudden surge in exchange rate in 2007 and after, the exports even increased simultaneously. This was also due to the contribution of Global Economic crunch by which US economy suffered a lot and investors of USA wanted to invest in cheaper markets like Pakistan. But still we can see that due to speculation the exchange rate fell and was maintained around Rs.80 to one dollar.
Similarly, imports were also influenced. We can see in the imports graph that till 2005, a smooth trend can be observed. However, surge in 2007 and after was due to bad condition of internal industry condition of Pakistan amidst at importing. 
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This was due to the reason that major defense related imports come from USA. Moreover, our exports are also dependant on some equipment and machinery that is imported from USA. Therefore, despite of sliding exchange rate, imports continued in an upward trend.
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1.1.2
Pound Sterling:
Similar phenomenon can be seen in case of this currency when compared with Pak rupees. In that, exports increased when rupee showed a sliding trend but imports increased as well. This dichotomy will be studied and reasons would also be portrayed in the course of this research:-
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1.1.3
Euro:
As European markets are in growing phase and all the countries of European Union are searching for markets where their supplies can be channelized and conversely cheaper commodities and raw materials could be imported. We can see in the graphs below that rising trend in the exports was seen due to the reason mentioned above and theoretical trend of the currency depreciation. However, rise in imports form European zone despite of Pak rupee sliding trend was due to opening of defense import channel with EU sector from 2005 and onward:-
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1.1.4
Swiss Franc
Switzerland, due to its positioning in Europe at significant location and financial strength; it had been source of exchange of commodities for Pakistan. Imports increased  despite of slide in exchange rate of Pak rupee and the phenomenon was strange. We have studied and proved that this increase in rate of this currency was speculation based and not due to CPI and trade impacts:-
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1.1.5
Japanese Yen
The trend seen in this currency is also speculation based and exports and imports from this country are in favour of the situation we portrayed with respect to the real exchange rate scenario:-
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1.2
Background of the Research

Volatility impact on export and import posted by exchange rate fluctuation was never calculated and previous studies have analyzed the issue with a rather simple approach as will be discussed in literature review. Pakistan has experienced many shocks and there was need to understand volatility of exchange rate and trade in focused approach instead of adopting simpler investigations.
1.3
Rationale for Research

The importance of the research is linked with the current economic crunch faced by our country. During previous military regime, the exchange rate of various currencies remained stable whereas just at the fag end of that regime and with the initiation of new Government, exchange rate of every currency against Pak rupee surged in an abnormal manner. Why this phenomenon did take place? What factors caused this to occur? Consequently what was the impact of this sudden change on our balance of payment? These questions lay the foundation of rationale for this research. 
1.4
Importance of Proposed Work
Descriptive analysis of real exchange rate of five currencies and their volatility has been considered. For the first time in Pakistan, volatility of exchange rate has been estimated using GARCH-(1,1) model which is most dynamic way of volatility measure. Before it, only standard deviation was applied. In previous studies, analysts have estimated the issue through mean equation method. The problem with mean equation model was that it required very inflexible method of diagnosis. In mean equation, we have to take case of OLS assumption; whereas in our study, we have tested two equations simultaneously:-
(a) Mean Equation.

(b) Variance Equation.

The pertinent aspect of this study is the emphasis analysis of variance equation. Additionally, the period under consideration is itself very important.
Organization of the thesis is as follows: Chapter I encompasses Introduction. Chapter II is composed of literature review of previous research works. Data and methodological issues have been elaborated in Chapter III. Results and analysis have been conferred in Chapter IV and finally conclusion and recommendations in Chapter V. 
1.5
Definition of Key Terms

1.5.1
Balance Of Payments:
An accounting record of all transactions made by a country over a certain time period, comparing the amount of foreign currency taken in to the amount of domestic currency paid out.(Investorsword.com)

1.5.2
Coefficient Of Variation:
Ratio of standard deviation to mean, it is a rough measure of relative dispersion in probability distribution and serves as a measure of relative risk. Also called Pearson's coefficient of variation after its formulator Karl Pearson. (BusinessDictionary.com) 
1.5.3
Consumer Price Index (CPI):
Measure of changes in the purchasing-power of a currency and the rate of inflation. CPI expresses the current prices of a 'basket' of goods and services in terms of the prices during the same period in a previous year, to show effect of inflation on purchasing power. Also called cost of living index (COLI), it is one of the best known lagging indicators. (BusinessDictionary.com)

1.5.4
Convergence:
Coming together of distinct and separate factors or phenomenon. (BusinessDictionary.com)

1.5.5
Exchange Rate:
Price for which the currency of a country can be exchanged for another country's currency. Factors that influence exchange rate include (1) interest rates, 
(2) inflation rate, (3) trade balance, (4) political stability, (5) internal harmony, (6) high degree of transparency in the conduct of leaders and administrators, (7) general state of economy, and (8) quality of governance. (BusinessDictionary.com)  
1.5.6
Exports:
To send goods or services across national frontiers for the purpose of selling and realizing foreign exchange. (BusinessDictionary.com)

1.5.7
Imports:
Products of foreign origin brought into country. (BusinessDictionary.com)

1.5.8
Floating Exchange Rate:
System in which a currency's value is determined solely by the interplay of the market forces of demand and supply (which, in turn, is determined by the soundness of a country's basic economic position), instead of by government intervention. However, all central banks do try to defend these rates within a certain range by buying or selling their country's currency as the situation warrants. (BusinessDictionary.com)

1.5.9
Forecasting:
Planning tool which helps management in its attempts to cope with the uncertainty of the future. It starts with certain assumptions based on the management's experience, knowledge, and judgment. These estimates are projected into the coming months or years using one or more techniques such as Box-Jenkins models, Delphi method, exponential smoothing, moving averages, regression analysis, and trend projection. Since any error in the assumptions will result in a similar or magnified error in forecasting, the technique of sensitivity analysis is used which assigns a range of values to the uncertain factors (variables). A forecast (which indicates what 'might' happen) should not be confused with a budget (which shows what 'ought' to happen). (Investorsword.com)

1.5.10
Foreign Exchange Reserves:
Total of a country's gold holdings and convertible foreign currencies held in its banks, plus special drawing rights (SDR) and exchange reserve balances with the International Monetary Fund (IMF). (Investorsword.com)

1.5.11
Inflation:
Sustained, rapid increase in the general price level, as measured by some broad index number of prices (such as Consumer Price Index) over months or years, and mirrored in the correspondingly decreasing purchasing power of the currency. (Investorsword.com)

1.5.12
Iteration:
Process for arriving at a progressively 'better' decision or a desired result by repeating the rounds of analysis or the cycles of operations. The objective is to bring the desired decision or result closer to discovery with each repetition (iteration). (Investorsword.com)

1.5.13
Normal Distribution:
Bell-shaped symmetrical frequency distribution curve. In normal distribution, extremely-large values and extremely-small values are rare and occur near the tail ends. Most-frequent values are clustered around the mean (which here is same as the median and mode) and fall off smoothly in either side of it. In normal distribution, 68 percent of all values lie within one standard deviation, 95.45 percent within two standard deviations, and 99.8 within three standard deviations. (Investorsword.com)

1.5.14
Regression Analysis (RA):
Statistical approach to forecasting change in a dependent variable  on the basis of change in one or more independent variables. Known also as curve fitting or line fitting because a regression analysis equation can be used in fitting a curve or line to data points, in a manner such that the differences in the distances of data points from the curve or line are minimized. Relationships depicted in a regression analysis are, however, associative only, and any cause-effect (causal) inference is purely subjective. (Investorsword.com)

1.5.15
Skewness:
Degree to which a statistical distribution is not in balance around the mean (is asymmetrical or lopsided), a perfectly symmetrical distribution having a value of 0. Distributions with extreme values (outliners) above the mean have positive skew, and the distributions with outliners below the mean have negative skew.
 (Investorsword.com)

1.5.16
Special Drawing Rights:
A measure of a country's reserve assets in the international monetary system. SDRs were created by the International Monetary Fund in 1969, originally to be used as a replacement for gold and silver. Today they are commonly used for a number of accounting purposes. The value of an SDR is determined by the exchange rate of the currencies contained in the SDR. also called paper gold. (Investorsword.com)

1.5.17
Standard Deviation:
Measure of the unpredictability of a random variable, expressed as the average deviation of a set of data from its arithmetic mean and computed as the positive square root of the variance. Customarily represented by the lower-case Greek letter sigma (s), it is considered the most useful and important measure of dispersion which has all the essential properties of the variance plus the advantage of being determined in the same units as those of the original data. (Investorsword.com)

1.5.18
Trade Balance:
A country's exports minus its imports; the largest component of a country's balance of payments. (Investorsword.com)

1.5.19
Trade Barrier:
Government’s imposed restriction on the free international exchange of goods or services. Trade barriers are generally classified as (1) import policies reflected in tariffs and other import charges, quotas, import licensing, customs practices, (2) standards, testing, labeling, and various types of certification, (3) direct procurement by government, (4) subsidies for local exporters, (5) lack of copyright protection, (6) restrictions on franchising, licensing, technology transfer, (7) restrictions on foreign direct investment, etc. (Investorsword.com)

1.5.20
Trade Deficit:
A negative balance of trade, i.e. imports exceeds exports. (Investorsword.com)

CHAPTER 2
LITERATURE REVIEW

2. LITERATURE REVIEW
Various other studies and our comment on the previous work are summarized below.
Arshad and Qayyum (2007) give the pragmatic presence of PPP (Purchasing power parity) in the longer run only. Simultaneously, they suggest that there should be adequate money supply in the market so that the goods are under prudent price management thereby impacting currency exchange rate in a favorable way. However, as markets in Pakistan do not depict standard price mechanism, therefore, we arrive at the result that PPP even in the stretched run is un suitable for exchange rate analysis of Pakistan.
Prices, salaries scale and interest rate policy changes can affect the rate of the currency with respect to other trading countries. Any disequilibrium can result in exchange rate devaluation.(Parikh and Williams, 1998). Again in case of Pakistan, this is factor is also supplemented by speculative activities which worsen the impact on economy.
Omerbegivic (2005) also describes the rate of exchange influenced by the commodity prices and their exchange frequency with the other country. If the market is competitive, the labour supply and goods in relation to the money supply, are inter related and impact of all can be seen on trade balance.
In fixed exchange rate scenario, domestic price levels are managed while in case of floating exchange rate regime as in Pakistan for some time, the nominal exchange rate is altered to harness the economic burst out factors. (Kohli, 2002).
Similar concept regarding fixed regime and managed loat has been portrayed by other two analysts. But in Pakistani scenario in efficient analysis and monitoring of exchange rate policy, the disaster has arrived. (Froot and Rogoff, 1995).
Pakistani economy is small and open in nature, which rely severely on imports because the exports of Pakistan are import oriented. (Ayub, 2009)
Frenkel (1981) analyzed that PPP theory is applicable only for the countries which are geographically near by and the transaction or the trade is very high in frequency. Therefore, it is understood that in case of Pakistan PPP (Purchasing Power Parity) theory is not applicable and there is need of other modern method to explore the exchange rate determination as a policy perspective. We will try to negate the applicability of PPP during the way head of this thesis.
Free floating exchange rate enhanced the exchange rate stability in Pakistan since 2000. (Arshad and Qayyum, 2007).  But we argue that what happened after 2007 and why dollar surged in sharp manner? The reason found for non applicability of their research on period after 2007 is cartelization of economy in Pakistan and hence the non availability of accurate price data.
Many analysts have concluded that recession in the exchange rate influence the trade in negative manner as risk averter traders evade from risk taking activities amidst to expect any loss.
 (De Grauwe, 1988). But we have found in case of Switzerland and Japan that trade continues as normal but the exchange rate goes with the surge or decrease in dollar and Euro. This strange phenomenon is result of conjectures in forex market. During our study, we have found that risk of the trader does not impact the trade or the exchange rate; rather it is the speculative measures initiated by the arbitragers to gain profits out of all activities.
Siddiqui and Salam (2000)  and Devereus and Engel (2002) found nominal exchange rate has impertinent effect on trade flows. But we have found that real exchange rate and even nominal exchange rate do have association which is pertinent to the extent that it can have policy level impacts.
In the modern era, the time series Econometrics are utilized to determine the impact of exchange rate. For this the data for a certain period is analyzed through ARCH or GARCH techniques. (Butler, 2000). But data gathered by him was based on annual average whereas we have calculated even the volatility of daily changes.
Melvin and Yin (2000) are motivated from the fact the mixture of distribution model provides an economic rationale for GARCH modeling of asset prices when the rate of information arrival is mixing variable.

Anderson, et al. (2000) used GARCH variance to derive instability in exchange rates.

M. Ali Kemal (2005) analyses that due to devaluation of currency the export volume should be significantly increased as the home product becomes cheaper for foreign vendors. Thus according to him real exchange rate should determine the competitiveness of trade of any country. Thus it may improve the trade imbalance or in other words reduces balance of payment impacts.  However, we argue that following the same assumption the export of Pakistan should increase with the depreciation of the exchange rate. But it is otherwise. The reason justified in our research is the non availability of variety of goods which are now highly demanded in the world and Pakistan has already missed the competitive boat in global market. Therefore, the study of Ali Kemal does not portray the practical scenario. Another week aspect of the study is that it has not used monthly or quarterly data rather has applied bi annual and annual data for research which has produced vague findings and thus the recommendations.
Zahoor and Farooq (2009) studied that domestic economic performance is very sensitive to the change in exchange rate volatility in the long-run period. However, we comment that in non competitive markets it can affect even in medium to short run as well.
If much of the borrowing is short-term, then there is danger of capital escape, precipitating collapse of the exchange rate. As the exchange rate drops, so domestic firms have difficulty finding domestic funds to finance their debt and everyday functioning, often with disastrous consequences. (Felipe, McCombie and Naqvi, 2009)

In their research, they further explore that exchange rate changes generally have level effects (although sometimes only provisionally) and not growth effects. (Felipe, McCombie and Naqvi, 2009). However, during the course of study we found that it does have impact on growth of currency in terms of inflation considerations and on economy in terms of job creation and de creation. The developing countries are heavily dependent on capital and other key intermediate goods. The increased costs of these necessary inputs in the domestic currency could severely curtail production of both domestic goods and exports. The Asian crisis showed how pegging the exchange rate to the dollar ultimately became untenable and led to a more grave situation than if the currencies had been allowed to float in the first place. 
Pakistan initially opted a peg with US dollar. Then it shifted to manged float since 1982. After 2000, it is establishing its exchange rate policy on free flexible exchange rate.
Aasim (2006) has used Reinhart and Rogoff’s  (2004) methodology to assess the degree of “fixity” of the de facto (as opposed to the announced or de jure) exchange rate regime in Pakistan at present and in the recent past. Reinhart and Rogoff use both 5-year and 2-year intervals to measure the frequency of “significant” fluctuations. The application of the template to Pakistan indicates a fairly strong case against a pegged regime for Pakistan. Cross-country comparisons of quantitative indicators for most of the analytical factors show Pakistan to be among the least likely to benefit, and most likely to be hurt, by a pegged regime. In particular, Pakistan’s relatively low trade orientation, high international financial integration, exposure to unpredictable commodity prices, and vulnerability to real rather than nominal shocks all suggest to the assessment of not pegging its exchange rate. This suggests that increased exchange rate flexibility would be advantageous. We further argue that despite the potential trade gains, a peg may lead to difficulties if the country’s business cycle is not synchronized with the cycle of the main trading partner (against whose currency the exchange rate has been fixed). 

Previous studies suggest that at least 500 observations should be utilized for any analysis of such nature. Qayyum et al. (2004) has used only 79 observations from 1982 to 2002.  Clearly time series econometric models of co integration and ADF are not appropriate for the sample mentioned in  by their studies. Other studies such as Ahmed et al. (2002), Bhatti (1996), Moosa, and Bhatti (1996), also depict the analogous data.

Shimpalee and Janice (2006) have utilized the current data and simultaneously monitor the economic data to see the crises situation and resultant recommendations. They have jotted the reasons of currency crises and the institutions involved in the probable causes. These institutions may include central banks, financial institutions and currency brokers mainly. Traders cartels are also significant but not directly as far as the currency rate is concerned. However, in longer run the trade balance can be affected and commodity price can shift the exchange rate as well.
Tabak and Roberta (2007) utilize the price arbitrage theory and portray that financial institutions are very much involved in currency crisis. They prove that floating exchange rate causes the distress and have taken data till 2002. Again their data was in accurate and did not cater for the impacts due to real exchange rate. Otherwise, no improvement was seen even till 2005.
Lee and Seok (2007) conclude that IMF intervention was main cause of Korean crises and McGee (2007) argues that interest rate frequent alterations causes exchange rate to become volatile. We agree that IMF intervention was also key factor in weak Pak currency.
Kutan and Lucjan (2006) have related the price instability with the cause of exchange rate fluctuation. 

Inflation, has been termed as contributing factor in exchange rate volatility by some analysts.(Poloz, 2006). We argue that after Gold standard, inflation is a mandatory phenomenon due to time value of money theory and it should affect every country with some currency. So it cannot be the only independent factor. 
Markiewicz and Agnieszka (2006) utilize the real and fixed exchange rate scenarios to paint the impacts of currency fluctuations. They conclude that countries with weak financial institutions and economy prefer flexible exchange rate regime. However, countries with stable economies favor peg.  But data pertaining to real exchange rate was even not employed by them as well. Moreover, for Pakistan, the three scenarios are impertinent and there is earnest need of making the markets competitive and cartel free.
Utilization of MA (Moving Average ) method has been in vogue since 2004. Chiarella (2006) has used this method and concluded that all financial variables are pertinent to be calculated while analyzing exchange rate impact and price parity is only one such factor.  We argue that this method also restricts its exploration due to data constraints and independent variable is fluctuating resulting in imprecise findings.
Distinct from all above studies  volatility of exchange rate has been estimated using GARCH-(1,1) model which is most dynamic way of volatility measure. Before it, only standard deviation was applied. Moreover, the effect of uncertainty in exchange rate on volume  and volatility of trade have been tested through GARCH-M method. In previous studies, analysts have estimated the issue through mean equation method. The problem with mean equation model was that it required very inflexible method of diagnosis. In mean equation, we have to take case of OLS assumption; whereas in our study, we have tested two equations simultaneously including mean equation and variance equation. The pertinent aspect of this study is the emphasis analysis of variance equation. Additionally, the period under consideration is itself very important.
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3.1
Research Question

Exchange rate does have an impact on the country’s balance of payment. However, real exchange rate has objective impact than any other type. Therefore, this research has focused on finding as to ascertain the relation and its impact. In other words, I have searched whether there is relationship of real exchange rate with performance of trade? After determining the same policy impact has been ellaborated.

3.2
Research Methodology
GARCH-M model was employed utilizing real exchange rate of the five currencies in comparison with Pak rupee. The model has been elaborated as follows:-

3.2.1
The GARCH (p, q) Models
In the econometric models, statistical tools are generally established to put together conditional mean of the random variable(s). The ARCH models are intended to incorporate conditional variances in order to model the instability of the time series variables. For this purpose, variance is modeled as function of volatility in terms of its past values in addition to other exogenous variables. This additional variance equation enables analysts to examine risk of holding an asset, estimate confidence intervals with further accuracy and also to find more efficient calculations. The ARCH models were introduced by Engle (1982) and later generalized as Generalized Autoregressive Conditional Heteroskedasticity (GARCH) by Bollerslev (1986) and Taylor (1986). Elaborated below are the three very imperative specifications of the ARCH model such as conditional mean equation, conditional variance equation and conditional error distribution.

Mean equation of the ARCH model is

Yt=a+B’Xt+ut
The error term ut is supposedly ideally independently distributed as ut ~iid N (0, σ2).

In the financial time series, σt= γ1u2t-1 in the sense that 
ut|Ωt ~iid N(0, ht).
The ARCH (q) model is described as
         q      
ht= γ0+ Σ γju2t-j

     j=1

3.2.2
The GARCH (p, q) Models
Variance equation of the GARCH (p, q) can be written as
         p             q
ht= γ0+ Σ δi ht-i+Σ γju2t-j

     i=1          j=1

The convergence and divergence or explosive power of the model on exchange rate has been tested from the values of coefficients of the variance equations of ARCH and GARCH (p, q) order by assigning appropriate values to ‘p’ and ‘q’. As per Monte Carlo assumptions, the values of Σ(γj+ δi) determines the convergence or explosion of the exchange rate series depending upon the value being either greater than or less than unity. A series is invertible if it can be represented by a finite-order or convergent autoregressive process.

3.2.3
The GARCH in Mean or GARCH-M (p, q) Model
The mean equation of the GARCH-M (p, q) model additionally includes variance or standard deviation term. This model is modified and the mean and variance equations have been presented below:-

Yt=a+β’Xt+θht+ut
ut|Ωt ~iid N(0, ht)
         p           q
ht= γ0+ Σ δi ht-iΣ γju2t-j

     i=1         j=1

The ARCH-M model is used in financial time series to measure the relationship of the expected return on an asset and the expected asset risk. The estimated coefficient from this model measures the risk-return tradeoff. Alternative way to capture the risk is incorporation of SD in the mean equation as follows:


Yt=a+β′Xt+θ√ht+ut
3.3
Data Sources

Following data sources were be consulted:- 
(a) Quarterly data of Exports and Imports volume.

(b) Daily Exchange rate (2000-2010).

(c) Export and import data(Agg/proport)

(d) State Bank Data Library on exchange rate.

Data on exchange rate, exports, imports, foreign exchange reserves, imports of intermediate consumer good, imports of intermediate capital goods, GDP, manufacturing value added, and agriculture value added has been taken from various issues of Pakistan Economic Survey and various sources of Federal Bureau of Statistics and State Bank of Pakistan, while data on domestic CPI and foreign (USA) CPI has been taken from International Financial Statistics. In order to test stationarity of data unit roots test, the mathematical model was discussed with my supervisor.
Real exchange rate as per following formula was considered:-



Real Ex Rate = e * CPI(Domestic)






CPI(Foreign)

Direct quotation of exchange rate was utilized while doing the analysis.
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4.1
Descriptive Analysis
In the detailed descriptive analysis, stationarity auto correlation test was conducted to find the results. Real exchange rate has been calculated using following formula:-

Where P is the domestic CPI and P*is the foreign CPI and e is nominal exchange rate.  Volatility of PKR against five major currencies using the real exchange rate has been shown in the diagram given below:-




Statistical Distribution Pattern of Real Exchange Rate

	
	RE_GBP
	RE_JPY
	RE_SW
	RE_US
	RE_EU

	Mean
	 113.9939
	 0.310481
	 51.58272
	 68.93540
	 80.13689

	Median
	 111.8480
	 0.308560
	 49.70100
	 67.01998
	 76.71586

	Maximum
	 136.9871
	 0.396402
	 78.38486
	 88.49806
	 118.4670

	Minimum
	 91.68277
	 0.255793
	 35.77291
	 60.37229
	 56.70487

	Risk 2/ Std.  Dev.
	 10.72155
	 0.035439
	 8.984343
	 6.605459
	 14.38047

	Skewness
	 0.221319
	 0.376488
	 1.047665
	 0.624978
	 0.703197

	Kurtosis
	 2.212187
	 2.453880
	 3.718085
	 2.197516
	 2.824301

	Jarque-Bera
	 4.082888
	 4.326103
	 24.53029
	 11.03184
	 10.04407

	Probability
	 0.129841
	 0.114974
	 0.000005
	 0.004022
	 0.006591

	Sum
	 13679.27
	 37.25768
	 6189.927
	 8272.247
	 9616.427

	Risk 1
	49.414%
	54.970%
	119.118%
	46.587%
	108.919%

	Risk 3/CV
	9.405%
	11.414%
	17.417%
	9.582%
	17.945%

	Observations
	 120
	 120
	 120
	 120
	 120



From the figure and table above the distribution pattern of Pak Rupee exchange rate against five major currencies that is US dollar, Japanese Yen, Pound Sterling, Euro and Swiss Franc can be seen.

Where:-

CV= Coefficient of Variation = standard Deviation/ Mean

Coefficient is the statistical measure of performance in lieu of stability. The lower the CV(Risk 3), the better the performance of the currency exchanges. We can find from the figure above that comparatively lower CV exists as far as Pound and US dollar are concerned and performance of these currencies is better. Whereas in Euro, and Swiss Franc, the elements of speculation and arbitrage are present as per the quantum of their CV. 

The measurement of risk by this method is generally not much appropriate; although it gives an idea of risk involved.

Better measurement of risk is in terms of standard deviation and coefficient of variation. Comparison of standard deviation
(risk 2) reveals least risk in terms of Japanese Yen. This is due to the lesser demand of Yen in our country due lesser speculation chance available with the arbitragers. Highest risk can be seen in Euro i.e. 14.38. Euro is a growing currency and in the period under consideration, the dollar had been less stable as compared to Euro; thereby a surge in the investment made in the Euro currency followed by its trade can be observed and hence its volatility in the period of our report. 

Distribution pattern of exchange rate in terms of these five currencies is skewed in general. The skewness coefficient should be zero for normal distribution as standard. Out of the five currencies, PD and JYP fairly show good normal distribution pattern. But rest of the three currencies has shown positive skewness. These have remained the favorable currencies for the purpose of investment. The skewness pertains to real exchange rate. We can conclude that it is suitable for arbitrage purposes.

4.2
Nominal Versus Real Exchange Rates
4.2.1
Euro
The table below shows the trend of real EU exchange rate vis-à-vis estimated EU exchange rate. It is evident that during the period of report estimated exchange rate has been lower than the real exchange rate mostly due to the analysis made considering the imposition of trade restriction policies and regular intervention of State bank of Pakistan to control the exchange rate and maintain it within certain range. However, we can note that after the global financial crisis in 2008 and simultaneously change in political scenario of Pakistan, the trend line of both exchange rates has overlapped and real exchange rate  and estimated exchange rate were almost the same rather estimated has shown increasing trend in 2008 and after due to non competitive and speculation based market scenario. It shows that still Pakistani markets have the pro-speculation and pro-arbitrage aptitude.
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4.2.2
Pound Sterling
Similarly, the case can be observed for the Pound; where we see that during the period of report estimated exchange rate has been lower than the real exchange rate mostly due to the analysis made considering the imposition of trade restriction policies and regular intervention of State bank of Pakistan to control the exchange rate and maintain it within certain range. However, we can note that after the global financial crisis in 2008 and simultaneously change in political scenario of Pakistan, the trend line of both exchange rates has overlapped and real exchange rate  and estimated exchange rate were almost the same rather estimated has shown increasing trend in 2008 and after due to non competitive and speculation based market scenario.
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4.2.3
Japanese Yen
However, the case for Yen has been different with marked divergence. We can notice that real exchange rate was far lesser than the estimation made by the arbitragers due to uncertainty of the trade basket determined during the period of report. Moreover, the deflation concept also set in the Japanese market in the same era and the effects posted by the deflation on the trade have not been catered for while calculating the estimated exchange rate.
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4.2.4
Swiss Franc
Since there is very less trade of Pakistan with Switzerland. Therefore, the exchange rate estimated and real one mostly falls in the same quantum. Chart appended below can be taken for into the reference for this analysis. Moreover, arbitrage chances can also be seen in this currency after year 2008.
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4.2.5
US Dollar
US dollar is the currency in which our Central foreign reserves have been maintained since the birth of our country. Moreover, the trade of this currency is maximum in our country and the region as well. Most speculators and arbitragers intend to make money out of the trading of dollar. However, estimated exchange rate due to Govt interventions was forecasted lower than the real exchange rate. But this phenomenon can be noticed only till end of year 2007. After that there was sharp increase in the rate and we can see that estimated exchange rate value has even crossed the real one due to arbitrage chance generation and to enhance speculative activity.
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4.3
Comparison of Actual and the Forecast Values
4.3.1.
Forecasting Using AR (1) Methods:

Autoregressive method is one of the best forecasting techniques. In the tables below, we can see that forecasted rate of euro was almost equal to the actual spot rate during Year 2000-2005. Whereas due to Govt interventions it was far lesser than the forecast from 2005-2007.  Afterwards, the speculation activity re started due to political un certainty in Pakistan and we can see that rate started to re gain the trend and even crossed the forecasted rate.  
Similarly, we can observe the same phenomenon for Pound, Yen and Swiss franc.

However, the case for US dollar is unique due to the reason mentioned earlier. The demand for the currency was more than the estimated one in year 200-2002. It was mainly pre-9/11 era and many sanctions were imposed on Pakistan. For these reasons investors rushed towards buying of dollar to earn marked profits in the currency conversion. Yet, Govt intervention, foreign remittances of the Overseas Pakistanis and US aid to Pakistan for war against terrorism controlled the rate during year 2003-2007 and harnessed it in the interest of balance of payment and exchange rate remained within the range of 57 rupees per dollar to 62 rupees per dollar. But this was enhanced artification of the controls and valued the US dollar at a price which was even lesser than the real exchange rate at that time. This was not at all suitable for the stable and long term economy. Moreover, due to sudden political change and global financial crises, speculators brought the exchange rate even upto level of 87 rupees per dollar in FY 2008. But again with the help of foreign remittances and State Bank buying of dollar the rate was tried to harnessed back. It did reach the value of real exchange rate of that time but now again it has been manipulated by the market forces and we can see a surge in the USD-PAK_Rs rate.
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4.4
Parametric Analysis
4.4.1
GARCH-M Results of Real Exchange Rate
Now we will analyze the impact real exchange rate of these currencies through GARCH in mean-model(GARCH-M). The methodology has been discussed earlier in the paper. Therefore, we will focus on the results achieved thereon.

We have applied variance equation in which sum of residual value (α) and GARCH beta (β) value is used to determine the reliability of a currency/ its exchange rate. If α+β≥1, then currency is most unreliable and in future it would remain unreliable and vice versa.

Schwarz criterion (SB) has been utilized as criterion for the selection of best results. The result in which it was minimum has been considered.

Similarly, Akaike info criterion has been adopted to choose the best model. Durbin-Watson stat (DW) has been utilized in order to avoid auto co relation. If the DW is around 2 then the model is considered appropriate. Results are presented in table below for further analysis:-

	S.No.
	Currency
	α+β
	α
	SB
	Akaike
	DW

	1
	Euro
	0.721
	0.847
	4.795
	4.655
	2.280

	2
	USD
	0.922
	0.345
	3.720
	3.580
	1.629

	3
	JPY
	0.716
	0.280
	-6.397
	-6.537
	1.843

	4
	GBP
	0.779
	0.097
	5.431
	5.291
	1.968

	5
	Swiss
	0.923
	0.247
	3.928
	3.788
	2.456


    

From the table above, we can determine the following:-

(a) Euro, GBP and JPY are comparatively reliable as compared to USD and Swiss Franc as the value for α+β in respect of these currencies is far lesser than 1. Especially the analysis sounds more accurate for Euro as the DW value is also around 2 and financial model selected is close to accuracy.
(b)  The above analysis shows that speculation and arbitrage possibilities would increase in case of USD and GBP as compared to Euro. 

(c) Euro may be considered as stable currency as far as the maintenance of foreign exchange reserves is concerned. Moreover, removal of trade barriers with countries of European Union, the balance of payment problem can also be addressed.
4.4.2
GARCH-M Results for Impact on Imports Analysis
Now we will analyze the impact of these currencies on import through GARCH-model. We have applied variance equation in which sum of residual value (α) and GARCH beta (β) value is used to determine the reliability of a currency/ its exchange rate. If α+β≥1, then balance of payment as far imports are concerned with that country would enhance and there are chances that fiscal deficit, due to trade with that country, would increase.

Schwarz criterion (SB) has been utilized as criterion. The result in which it was minimum has been considered.

Similarly, Akaike info criterion has been adopted to choose the best model.

Durbin-Watson stat (DW) has been utilized in order to avoid auto co relation. If the DW is around 2 then the model is considered appropriate.

We can determine from the results the following table for further analysis:-

	S.No.
	Currency
	α+β
	α
	SB
	Akaike
	DW

	1
	Euro
	0.385
	0.065
	17.670
	17.530
	2.088

	2
	USD
	1.020
	0.103
	17.621
	17.480
	2.230

	3
	JPY
	0.396
	-0.117
	17.110
	16.970
	2.283

	4
	GBP
	0.494
	0.504
	16.637
	16.496
	2.794

	5
	Swiss
	1.100
	0.957
	17.042
	16.902
	2.682


   
From the table above, we can determine the following:-

(a) The trade import balance of Pakistan with USA and Switzerland will diverge from  its budgeted/forecasted mean value. It deduces the corollary that Govt intervention or any other mean to harness the USD exchange rate is mandatory to mitigate the balance of payment problem. 

(b)  The above analysis shows that speculation and arbitrage possibilities would increase in case of USD and GBP as compared to Euro. 

(c) Trade from countries in European union is suitable as compared to USA as their CPI and exchange rate is suitable for our external balances and a boost in the economy for longer terms may be injected.
4.4.3
GARCH-M Results for Impact on Exports Analysis
Now we will analyze the impact of these currencies on export through GARCH-model. We have applied variance equation in which sum of residual value (α) and GARCH beta (β) value is used to determine the reliability of a currency/ its exchange rate. If α+β≥1, then balance of payment as far exports are concerned with that country would reduce and there are chances that fiscal deficit, due to trade with that country, would increase.

Schwarz criterion (SB) has been utilized as criterion. The result in which it was minimum has been considered.

Similarly, Akaike info criterion has been adopted to choose the best model.

Durbin-Watson stat (DW) has been utilized in order to avoid auto co relation. If the DW is around 2 then the model is considered appropriate.

We can determine from the results the following table for further analysis:-

	S.No.
	Currency
	α+β
	α
	SB
	Akaike
	DW

	1
	Euro
	-0.050
	-0.010
	16.418
	16.278
	2.481

	2
	USD
	0.208
	0.260
	17.960
	17.819
	2.278

	3
	JPY
	0.519
	-0.054
	13.131
	12.991
	1.965

	4
	GBP
	0.721
	0.599
	16.512
	16.396
	0.441

	5
	Swiss
	1.056
	-0.032
	13.902
	13.762
	2.153


    

From the table above, we can determine the following:-

(a) As per the value of real exchange rate and export trend, it is evident that export to European countries and USA is more viable to reduce balance of payment due to currency fluctuation. 
(b)  Trade barriers with Japanese markets should also be removed in order to enhance the currency trade of JPY instead of Dollar/GBP monopoly over Forex market of the region. 

(c) Enhancement of export with USA would automatically increase the value of rupee against dollar.

4.4.4
Effects of Real Exchange Rate on Volatility of Imports
Now we will analyze the effects of real exchange rate on volatility of imports. In this analysis, probability and coefficient of risk will be considered. Probability should be 90% or more; only then results can be termed reliable. Moreover, if the coefficient of risk is positive, then the rate at which the currency is showing unstable trend would also post effects on imports resulting in a considerable reduction trend.

From the data calculated by applying the model, following results have been deduced:-

(a) For Euro, the probability is 91.9% with positive risk factor. This shows that exchange rate trend has positive and significant impact on imports with countries of European Union or in other words trade in Euro is suitable for Pak Economy.
(b) For USD, due the speculative trend prevailing in the buying and selling of this currency, 99% probability can be seen with negative risk factor. This proves that enhanced imports from USA are not suitable for Pak balance of payment problem.
(c) Enhancement of export with USA would automatically increase the value of rupee against dollar. 
(d) For Yen, data proves that trade barriers should be removed to improve the trading so that the currency demand and supply curve should clearly be seen. 
(e) For Pound, the probability is 98.6% with positive risk coefficient depicting the fact that imports must be done in significant quantum to promote surge in value of local currency. 
(f) Similarly, Swiss Franc also shows positive risk co efficient. But in fact, the trade with Switzerland is not so large to depict the trend clearly.  
 4.4.5
Effects of Real Exchange Rate on Volatility of Exports
Now we will analyze the effects of real exchange rate on volatility of exports. In this analysis, probability and coefficient of risk will be considered. Probability should be 90% or more; only then results can be termed reliable. Moreover, if the coefficient of risk is positive, then the rate at which the currency is showing unstable trend would also post effects on exports resulting in a considerable increasing trend.

From the data calculated by applying the model, following results have been deduced:-

(a) For Euro, the probability is 86.72% with positive risk factor. This shows that exchange rate trend has positive and lesser significant impact on exports with countries of European Union because probability is less than 90%. 
(b) For USD, 63.11% probability can be seen with positive risk factor. The less probability is due to the arbitrage factor involved in the trading of USD. Due to this reason, the rate of the currency remains volatile and hence the exports as well. This proves that enhanced exports to USA are suitable for Pak balance of payment problem.
(c) Enhancement of export with USA would automatically increase the value of rupee against dollar.
(d) For Yen, data proves that trade barriers should be removed to improve the trading so that the currency demand and supply curve should clearly be seen.
(e) For Pound, the probability is 95% with negative risk coefficient depicting the fact that exports would not post significant impact on Pak balance of payment on account of exchange rate.
(f) Similarly, Swiss Franc also shows positive risk co efficient. But in fact, the trade with Switzerland is not so large to depict the trend clearly.
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(a) Trade barriers must be reduced with the countries whose exchange rate skewness factor is positive that is USA, Switzerland and European Union countries.
(b) Foreign exchange reserves may be maintained in multiple portfolio forms. For example it can be mix of gold, Euro and US dollar.
(c) Japanese Yen has not been given policy level importance but the same may be done on priority.
(d) Mode of foreign remittances to Pakistan, especially in terms of USD and Euro, may be made well-organized and user friendly to enable central bank to pool foreign reserve for averting the current balance of payment state.
(e) Over valuation of real exchange rate may be taken into consideration and it should be re analyzed on quarterly basis.
(f) Domestic Currency markets of the country should be regularized to avoid arbitrage and speculation factors.
(g) While considering the balance of payment improvement strategy; the association of real sector with the financial sector must not be overlooked. In the period of this report, the same mistake was done by the GoP that they only focused on financial sector and consumer economy. When real sector is not integrated with the financial sector, it is useless exercise to explore multiplier effects of depreciation and devaluation on volume of exports, the national income and real GDP. In the event of less productive capacity on the supply side, the depreciation and devaluation of local currency would be self-defeating and depreciation will not pay to the economy.
(h) Higher rate of inflation must be abridged to step forward towards real exchange rate.
(i) The basic problem with Pakistan’s exports is that it is based on agricultural products. Cotton and rice alone contribute 66% of the total exports and they are low value products. To increase the exports of these products Pakistan must improve the performance of the agriculture sector.
(j) Pakistan’s exports mainly consist on raw materials. Cotton, rice and leather have the main share of exports. It should try to increase the export of finished or semi finished goods instead of raw materials. This step will help to increase the exports value. If one pound of cotton is converted into finished fabric it earns $1.81 on the world market, while the same amount of cotton converted into finished garments, it raises the income on the same pound of cloth to $6.17.
(k) Pakistan’s exports are not diversified. More than 50% of total products go to only seven countries of the world. So the exchange rate fluctuation depends upon the currency of these limited trading countries. Pakistan must diversify its exports and try to find some new markets. The division of various export sector is shown in the pie chart below:-
PAKISTAN EXPORTS  :  SECTOR WISE
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(Ref: Federal Bureau of Statistics)
Potential countries may be Russia, Central Asian states Middle East countries.
(l) Pakistan must take various steps to increase foreign direct investment. It will add to local production and will also provide employment opportunities and will increase export volume. Policies should be formulated to provide production facilities like availability of capital, infrastructure, cheap labour and peaceful atmosphere to attract foreign investors. China and India are good examples as they have attracted large foreign direct investments by providing them extraordinary production facilities.

(m) The inflow of workers remittance in any country depends upon the political and economic situation of the country. The Pakistan government must stabilize the political and economic situation to build up the self-assurance of outside Pakistani and enhance workers remittance. This step will help to mitigate the current account deficit.
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Appendix ‘A’
4.4.1
GARCH-M Results of Real Exchange Rate
GARCH-M Results

	Dependent Variable: RE_EU

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 14:20

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 144 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.

	
	
	
	
	

	
	
	
	
	

	GARCH
	0.027987
	0.019066
	1.467949
	0.1421

	C
	-3.394589
	1.202191
	-2.823669
	0.0047

	RE_EU(-1)
	1.047521
	0.014353
	72.98408
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	3.314574
	1.007520
	3.289835
	0.0010

	RESID(-1)^2
	0.846667
	0.241539
	3.505304
	0.0005

	GARCH(-1)
	-0.125969
	0.086169
	-1.461876
	0.1438

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.952774
	Mean dependent var
	80.32563

	Adjusted R-squared
	0.950684
	S.D. dependent var
	14.29124

	S.E. of regression
	3.173679
	Akaike info criterion
	4.654714

	Sum squared residual
	1138.163
	Schwarz criterion
	4.794838

	Log likelihood
	-270.9555
	Hannan-Quinn criter.
	4.711614

	F-statistic
	455.9480
	Durbin-Watson stat
	2.280173

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	



________________________________________________________________
	Dependent Variable: RE_US

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 14:24

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 131 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	GARCH
	-0.008143
	0.083030
	-0.098079
	0.9219

	C
	0.667049
	1.843257
	0.361886
	0.7174

	RE_US(-1)
	0.990455
	0.026777
	36.98885
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	0.897329
	0.360472
	2.489317
	0.0128

	RESID(-1)^2
	0.345132
	0.211287
	1.633477
	0.1024

	GARCH(-1)
	0.277200
	0.294895
	0.939996
	0.3472

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.936420
	    Mean dependent var
	69.00735

	Adjusted R-squared
	0.933607
	    S.D. dependent var
	6.585986

	S.E. of regression
	1.697003
	    Akaike info criterion
	3.579595

	Sum squared residual
	325.4196
	    Schwarz criterion
	3.719718

	Log likelihood
	-206.9859
	    Hannan-Quinn criter.
	3.636495

	F-statistic
	332.8581
	    Durbin-Watson stat
	1.628818

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


_______________________________________________________________


	Dependent Variable: RE_JPY
	
	

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 14:25

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 51 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	GARCH
	11.23182
	37.28566
	0.301237
	0.7632

	C
	0.009395
	0.007959
	1.180404
	0.2378

	RE_JPY(-1)
	0.965271
	0.028048
	34.41547
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	2.54E-05
	2.08E-05
	1.221044
	0.2221

	RESID(-1)^2
	0.279686
	0.092686
	3.017559
	0.0025

	GARCH(-1)
	0.436413
	0.295341
	1.477662
	0.1395

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.930567
	    Mean dependent var
	0.310245

	Adjusted R-squared
	0.927494
	    S.D. dependent var
	0.035495

	S.E. of regression
	0.009558
	    Akaike info criterion
	-6.536853

	Sum squared residual
	0.010322
	    Schwarz criterion
	-6.396729

	Log likelihood
	394.9427
	    Hannan-Quinn criter.
	-6.479953

	F-statistic
	302.8916
	    Durbin-Watson stat
	1.843031

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


________________________________________________________________

	Dependent Variable: RE_GBP

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 14:26

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 20 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	GARCH
	-0.022182
	0.100043
	-0.221725
	0.8245

	C
	6.407973
	2.964402
	2.161641
	0.0306

	RE_GBP(-1)
	0.948354
	0.023452
	40.43763
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	2.439636
	2.021469
	1.206863
	0.2275

	RESID(-1)^2
	0.096585
	0.065969
	1.464091
	0.1432

	GARCH(-1)
	0.682499
	0.214882
	3.176152
	0.0015

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.900513
	    Mean dependent var
	114.1814

	Adjusted R-squared
	0.896111
	    S.D. dependent var
	10.56749

	S.E. of regression
	3.406094
	    Akaike info criterion
	5.290899

	Sum squared residual
	1310.967
	    Schwarz criterion
	5.431023

	Log likelihood
	-308.8085
	    Hannan-Quinn criter.
	5.347799

	F-statistic
	204.5655
	    Durbin-Watson stat
	1.968426

	Prob(F-statistic)
	0.000000
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	Dependent Variable: RE_SW

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 14:27

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 29 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	GARCH
	-0.090016
	0.132261
	-0.680596
	0.4961

	C
	-0.927779
	0.904711
	-1.025497
	0.3051

	RE_SW(-1)
	1.030574
	0.017888
	57.61233
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	0.976954
	0.508991
	1.919394
	0.0549

	RESID(-1)^2
	0.247304
	0.134252
	1.842088
	0.0655

	GARCH(-1)
	0.376189
	0.233204
	1.613134
	0.1067

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.962974
	    Mean dependent var
	51.70361

	Adjusted R-squared
	0.961336
	    S.D. dependent var
	8.923778

	S.E. of regression
	1.754694
	    Akaike info criterion
	3.788211

	Sum squared residual
	347.9216
	    Schwarz criterion
	3.928335

	Log likelihood
	-219.3986
	    Hannan-Quinn criter.
	3.845111

	F-statistic
	587.7887
	    Durbin-Watson stat
	2.456456

	Prob(F-statistic)
	0.000000
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4.4.2
GARCH-M Results for Impact on Imports Analysis
Imports

	Dependent Variable: M_EU

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:30

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 53 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	-2.479120
	5.600578
	-0.442654
	0.6580

	C
	5014.881
	8124.713
	0.617238
	0.5371

	M_EU(-1)
	0.780164
	0.098694
	7.904884
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	1381435.
	969968.3
	1.424207
	0.1544

	RESID(-1)^2
	0.064576
	0.147336
	0.438291
	0.6612

	GARCH(-1)
	0.320226
	0.387494
	0.826402
	0.4086

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.540792
	    Mean dependent var
	6033.096

	Adjusted R-squared
	0.520473
	    S.D. dependent var
	2182.050

	S.E. of regression
	1511.023
	    Akaike info criterion
	17.53028

	Sum squared residual
	2.58E+08
	    Schwarz criterion
	17.67040

	Log likelihood
	-1037.052
	    Hannan-Quinn criter.
	17.58718

	F-statistic
	26.61521
	    Durbin-Watson stat
	2.088169

	Prob(F-statistic)
	0.000000
	
	

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Dependent Variable: M_GBP

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:31

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 93 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	0.060717
	0.419201
	0.144839
	0.8848

	C
	452.4350
	421.2724
	1.073972
	0.2828

	M_GBP(-1)
	0.857246
	0.074636
	11.48566
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	502448.5
	179497.2
	2.799200
	0.0051

	RESID(-1)^2
	0.503663
	0.224674
	2.241749
	0.0250

	GARCH(-1)
	-0.010006
	0.193933
	-0.051598
	0.9588

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.525631
	    Mean dependent var
	3477.031

	Adjusted R-squared
	0.504641
	    S.D. dependent var
	1350.765

	S.E. of regression
	950.6918
	    Akaike info criterion
	16.49649

	Sum squared residual
	1.02E+08
	    Schwarz criterion
	16.63661

	Log likelihood
	-975.5412
	    Hannan-Quinn criter.
	16.55339

	F-statistic
	25.04221
	    Durbin-Watson stat
	2.794230

	Prob(F-statistic)
	0.000000
	
	

	
	
	
	
	

	
	
	
	


	Dependent Variable: M_JPY

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:32

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 12 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	1.131615
	1.098693
	1.029964
	0.3030

	C
	659.8854
	1478.888
	0.446204
	0.6555

	M_JPY(-1)
	0.665325
	0.082119
	8.101981
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	862414.6
	829521.5
	1.039653
	0.2985

	RESID(-1)^2
	-0.116531
	0.015119
	-7.707678
	0.0000

	GARCH(-1)
	0.512404
	0.540021
	0.948860
	0.3427

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.426143
	    Mean dependent var
	6132.568

	Adjusted R-squared
	0.400751
	    S.D. dependent var
	1527.094

	S.E. of regression
	1182.142
	    Akaike info criterion
	16.96990

	Sum squared residual
	1.58E+08
	    Schwarz criterion
	17.11002

	Log likelihood
	-1003.709
	    Hannan-Quinn criter.
	17.02680

	F-statistic
	16.78262
	    Durbin-Watson stat
	2.282546

	Prob(F-statistic)
	0.000000
	
	

	


	Dependent Variable: M_SW

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:33

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 210 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	0.623831
	0.213382
	2.923544
	0.0035

	C
	183.6531
	193.9418
	0.946949
	0.3437

	M_SW(-1)
	0.766642
	0.042678
	17.96348
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	279910.7
	64508.11
	4.339156
	0.0000

	RESID(-1)^2
	0.956899
	0.294307
	3.251366
	0.0011

	GARCH(-1)
	0.142811
	0.104654
	1.364607
	0.1724

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.450607
	    Mean dependent var
	3669.420

	Adjusted R-squared
	0.426298
	    S.D. dependent var
	2142.533

	S.E. of regression
	1622.822
	    Akaike info criterion
	16.90227

	Sum squared residual
	2.98E+08
	    Schwarz criterion
	17.04239

	Log likelihood
	-999.6850
	    Hannan-Quinn criter.
	16.95917

	F-statistic
	18.53633
	    Durbin-Watson stat
	2.682223

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	


	Dependent Variable: M_US

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:34

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 115 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	0.497570
	0.394764
	1.260423
	0.2075

	C
	1873.086
	594.6039
	3.150141
	0.0016

	M_US(-1)
	0.492039
	0.111439
	4.415340
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	20443.76
	28235.04
	0.724057
	0.4690

	RESID(-1)^2
	0.102657
	0.042350
	2.423993
	0.0154

	GARCH(-1)
	0.917214
	0.036287
	25.27648
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.260597
	    Mean dependent var
	5568.222

	Adjusted R-squared
	0.227880
	    S.D. dependent var
	1889.480

	S.E. of regression
	1660.293
	    Akaike info criterion
	17.48041

	Sum squared residual
	3.11E+08
	    Schwarz criterion
	17.62053

	Log likelihood
	-1034.084
	    Hannan-Quinn criter.
	17.53731

	F-statistic
	7.965195
	    Durbin-Watson stat
	2.229723

	Prob(F-statistic)
	0.000002
	

	
	
	
	
	

	
	
	
	
	


Appendix ‘C’

4.4.3
GARCH-M Results for Impact on Exports Analysis
Exports

	Dependent Variable: X_EU

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:34

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 284 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	18.27113
	166.9874
	0.109416
	0.9129

	C
	-12691.16
	127695.5
	-0.099386
	0.9208

	X_EU(-1)
	0.759742
	0.065789
	11.54809
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	615383.7
	411209.7
	1.496520
	0.1345

	RESID(-1)^2
	-0.010143
	0.090681
	-0.111852
	0.9109

	GARCH(-1)
	-0.040300
	0.619024
	-0.065102
	0.9481

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.458977
	    Mean dependent var
	5413.491

	Adjusted R-squared
	0.435038
	    S.D. dependent var
	1075.277

	S.E. of regression
	808.2206
	    Akaike info criterion
	16.27815

	Sum squared residual
	73813927
	    Schwarz criterion
	16.41827

	Log likelihood
	-962.5497
	    Hannan-Quinn criter.
	16.33505

	F-statistic
	19.17274
	    Durbin-Watson stat
	2.481332

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_GBP

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:37

	Sample: 2000M07 2010M06

	Included observations: 120

	Convergence achieved after 109 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	-0.021263
	0.343668
	-0.061871
	0.9507

	C
	4925.862
	262.3082
	18.77891
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	260412.0
	159286.2
	1.634868
	0.1021

	RESID(-1)^2
	0.598732
	0.346538
	1.727753
	0.0840

	GARCH(-1)
	0.122426
	0.351277
	0.348518
	0.7275

	
	
	
	
	

	
	
	
	
	

	R-squared
	-0.022647
	    Mean dependent var
	5028.508

	Adjusted R-squared
	-0.058218
	    S.D. dependent var
	1066.461

	S.E. of regression
	1097.065
	    Akaike info criterion
	16.39568

	Sum squared residual
	1.38E+08
	    Schwarz criterion
	16.51183

	Log likelihood
	-978.7410
	    Hannan-Quinn criter.
	16.44285

	Durbin-Watson stat
	0.440604
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_JPY

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:38

	Sample (adjusted): 2000M08 2010M06
	

	Included observations: 119 after adjustments

	Failure to improve Likelihood after 5 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	GARCH
	0.001735
	0.007352
	0.236035
	0.8134

	C
	598.7372
	301.4590
	1.986132
	0.0470

	X_JPY(-1)
	0.120174
	0.183959
	0.653267
	0.5136

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	14349.18
	21280.48
	0.674288
	0.5001

	RESID(-1)^2
	-0.054426
	0.019944
	-2.728910
	0.0064

	GARCH(-1)
	0.573542
	0.661878
	0.866537
	0.3862

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.011985
	    Mean dependent var
	739.8243

	Adjusted R-squared
	-0.031732
	    S.D. dependent var
	150.0607

	S.E. of regression
	152.4230
	    Akaike info criterion
	12.99072

	Sum squared residual
	2625302.
	    Schwarz criterion
	13.13085

	Log likelihood
	-766.9480
	    Hannan-Quinn criter.
	13.04762

	F-statistic
	0.274157
	    Durbin-Watson stat
	1.965076

	Prob(F-statistic)
	0.926433
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_SW

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:39

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 49 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	0.126181
	0.226591
	0.556867
	0.5776

	C
	115.7312
	51.57612
	2.243891
	0.0248

	X_SW(-1)
	0.464688
	0.026588
	17.47748
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	-381.6507
	400.8708
	-0.952054
	0.3411

	RESID(-1)^2
	-0.032408
	0.007755
	-4.179043
	0.0000

	GARCH(-1)
	1.088683
	0.000760
	1432.928
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.132708
	    Mean dependent var
	469.7304

	Adjusted R-squared
	0.094333
	    S.D. dependent var
	404.9571

	S.E. of regression
	385.3837
	    Akaike info criterion
	13.76231

	Sum squared residual
	16782829
	    Schwarz criterion
	13.90243

	Log likelihood
	-812.8572
	    Hannan-Quinn criter.
	13.81921

	F-statistic
	3.458135
	    Durbin-Watson stat
	2.152840

	Prob(F-statistic)
	0.006041
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_US

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:39

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 87 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(4) + C(5)*RESID(-1)^2 + C(6)*GARCH(-1)

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	@SQRT(GARCH)
	2.960119
	1.467672
	2.016880
	0.0437

	C
	-3196.113
	2361.349
	-1.353512
	0.1759

	X_US(-1)
	0.916334
	0.040990
	22.35480
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	2416779.
	519750.0
	4.649887
	0.0000

	RESID(-1)^2
	0.260082
	0.159919
	1.626337
	0.1039

	GARCH(-1)
	-0.052081
	0.122460
	-0.425290
	0.6706

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.828696
	    Mean dependent var
	17299.66

	Adjusted R-squared
	0.821116
	    S.D. dependent var
	4289.426

	S.E. of regression
	1814.197
	    Akaike info criterion
	17.81973

	Sum squared residual
	3.72E+08
	    Schwarz criterion
	17.95985

	Log likelihood
	-1054.274
	    Hannan-Quinn criter.
	17.87662

	F-statistic
	109.3293
	    Durbin-Watson stat
	2.277926

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


Appendix ‘D’

4.4.4
Effects of Real Exchange Rate on Volatility of Imports
	Dependent Variable: M_EU

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:47

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 66 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_EU

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	1546.939
	353.7602
	4.372847
	0.0000

	M_EU(-1)
	0.734135
	0.049332
	14.88139
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	2750250.
	493801.9
	5.569541
	0.0000

	RESID(-1)^2
	-0.039589
	0.036717
	-1.078208
	0.2809

	GARCH(-1)
	-0.798302
	0.257433
	-3.101017
	0.0019

	RISK_EU
	2999.644
	1764.145
	1.700338
	0.0891

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.533017
	    Mean dependent var
	6033.096

	Adjusted R-squared
	0.512354
	    S.D. dependent var
	2182.050

	S.E. of regression
	1523.761
	    Akaike info criterion
	17.47178

	Sum squared residual
	2.62E+08
	    Schwarz criterion
	17.61190

	Log likelihood
	-1033.571
	    Hannan-Quinn criter.
	17.52868

	F-statistic
	25.79579
	    Durbin-Watson stat
	2.081436

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: M_GBP

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:48

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 41 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_GBP

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	533.9433
	277.3309
	1.925293
	0.0542

	M_GBP(-1)
	0.845976
	0.071538
	11.82550
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	666062.5
	172270.9
	3.866367
	0.0001

	RESID(-1)^2
	0.221504
	0.102538
	2.160211
	0.0308

	GARCH(-1)
	-0.590157
	0.158209
	-3.730244
	0.0002

	RISK_GBP
	3684.507
	1507.935
	2.443412
	0.0145

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.527785
	    Mean dependent var
	3477.031

	Adjusted R-squared
	0.506890
	    S.D. dependent var
	1350.765

	S.E. of regression
	948.5310
	    Akaike info criterion
	16.42295

	Sum squared residual
	1.02E+08
	    Schwarz criterion
	16.56307

	Log likelihood
	-971.1653
	    Hannan-Quinn criter.
	16.47985

	F-statistic
	25.25951
	    Durbin-Watson stat
	2.762432

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: M_JPY

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:50

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 136 iterations

	WARNING: Singular covariance - coefficients are not unique

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_JPY

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	2153.153
	NA
	NA
	NA

	M_JPY(-1)
	0.656342
	NA
	NA
	NA

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	274841.8
	NA
	NA
	NA

	RESID(-1)^2
	-0.056824
	NA
	NA
	NA

	GARCH(-1)
	0.850200
	NA
	NA
	NA

	RISK_JPY
	0.000000
	NA
	NA
	NA

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.418742
	    Mean dependent var
	6132.568

	Adjusted R-squared
	0.393023
	    S.D. dependent var
	1527.094

	S.E. of regression
	1189.740
	    Akaike info criterion
	17.02920

	Sum squared residual
	1.60E+08
	    Schwarz criterion
	17.16933

	Log likelihood
	-1007.238
	    Hannan-Quinn criter.
	17.08610

	F-statistic
	16.28119
	    Durbin-Watson stat
	2.299863

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: M_SW

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:51

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 147 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_SW

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	394.1446
	167.9949
	2.346170
	0.0190

	M_SW(-1)
	0.897338
	0.051121
	17.55328
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	157334.4
	115602.4
	1.360995
	0.1735

	RESID(-1)^2
	0.614636
	0.219411
	2.801295
	0.0051

	GARCH(-1)
	0.352061
	0.226067
	1.557334
	0.1194

	RISK_SW
	2556.940
	2892.903
	0.883867
	0.3768

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.479840
	    Mean dependent var
	3669.420

	Adjusted R-squared
	0.456824
	    S.D. dependent var
	2142.533

	S.E. of regression
	1579.058
	    Akaike info criterion
	16.94431

	Sum squared residual
	2.82E+08
	    Schwarz criterion
	17.08443

	Log likelihood
	-1002.186
	    Hannan-Quinn criter.
	17.00121

	F-statistic
	20.84815
	    Durbin-Watson stat
	3.007576

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: M_US

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:52

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 246 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_US

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	2204.121
	528.9614
	4.166883
	0.0000

	M_US(-1)
	0.537854
	0.108844
	4.941523
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	55976.16
	12120.56
	4.618280
	0.0000

	RESID(-1)^2
	0.013055
	0.000934
	13.97794
	0.0000

	GARCH(-1)
	1.025872
	0.003623
	283.1425
	0.0000

	RISK_US
	-2982.084
	332.0828
	-8.979941
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.185761
	    Mean dependent var
	5568.222

	Adjusted R-squared
	0.149733
	    S.D. dependent var
	1889.480

	S.E. of regression
	1742.288
	    Akaike info criterion
	17.43496

	Sum squared residual
	3.43E+08
	    Schwarz criterion
	17.57509

	Log likelihood
	-1031.380
	    Hannan-Quinn criter.
	17.49186

	F-statistic
	5.155988
	    Durbin-Watson stat
	2.070871

	Prob(F-statistic)
	0.000268
	
	
	

	
	
	
	
	

	
	
	
	
	


Appendix ‘E’

4.4.5
Effects of Real Exchange Rate on Volatility of Exports

	Dependent Variable: X_EU

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:54

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 73 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_EU

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	2101.632
	208.1653
	10.09598
	0.0000

	X_EU(-1)
	0.612002
	0.024786
	24.69106
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	630242.9
	384483.3
	1.639194
	0.1012

	RESID(-1)^2
	-0.203815
	0.053230
	-3.828924
	0.0001

	GARCH(-1)
	0.100069
	0.575488
	0.173886
	0.8620

	RISK_EU
	387.9152
	258.0995
	1.502968
	0.1328

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.442652
	    Mean dependent var
	5413.491

	Adjusted R-squared
	0.417991
	    S.D. dependent var
	1075.277

	S.E. of regression
	820.3241
	    Akaike info criterion
	16.19557

	Sum squared residual
	76041269
	    Schwarz criterion
	16.33569

	Log likelihood
	-957.6365
	    Hannan-Quinn criter.
	16.25247

	F-statistic
	17.94917
	    Durbin-Watson stat
	2.196832

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_GBP

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:54

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 27 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_GBP

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	1020.231
	54.09464
	18.86011
	0.0000

	X_GBP(-1)
	0.804788
	0.020162
	39.91624
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	462130.1
	137569.1
	3.359258
	0.0008

	RESID(-1)^2
	0.450970
	0.188358
	2.394220
	0.0167

	GARCH(-1)
	-0.221625
	0.113162
	-1.958471
	0.0502

	RISK_GBP
	-405.2940
	210.4737
	-1.925628
	0.0542

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.587935
	    Mean dependent var
	5039.536

	Adjusted R-squared
	0.569702
	    S.D. dependent var
	1064.076

	S.E. of regression
	698.0034
	    Akaike info criterion
	15.72487

	Sum squared residual
	55054589
	    Schwarz criterion
	15.86500

	Log likelihood
	-929.6300
	    Hannan-Quinn criter.
	15.78177

	F-statistic
	32.24567
	    Durbin-Watson stat
	2.615316

	Prob(F-statistic)
	0.000000
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_JPY

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:55

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Failure to improve Likelihood after 46 iterations

	WARNING: Singular covariance - coefficients are not unique

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_JPY

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	736.0790
	NA
	NA
	NA

	X_JPY(-1)
	0.000514
	NA
	NA
	NA

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	388.3911
	NA
	NA
	NA

	RESID(-1)^2
	-0.046098
	NA
	NA
	NA

	GARCH(-1)
	1.026603
	NA
	NA
	NA

	RISK_JPY
	0.000000
	NA
	NA
	NA

	
	
	
	
	

	
	
	
	
	

	R-squared
	-0.000404
	    Mean dependent var
	739.8243

	Adjusted R-squared
	-0.044669
	    S.D. dependent var
	150.0607

	S.E. of regression
	153.3756
	    Akaike info criterion
	12.83376

	Sum squared residual
	2658222.
	    Schwarz criterion
	12.97388

	Log likelihood
	-757.6086
	    Hannan-Quinn criter.
	12.89066

	Durbin-Watson stat
	1.769060
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_SW

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:56

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 38 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_SW

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	132.3919
	34.10607
	3.881768
	0.0001

	X_SW(-1)
	0.505302
	0.093399
	5.410142
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	-335.9591
	321.5527
	-1.044803
	0.2961

	RESID(-1)^2
	-0.002988
	0.007307
	-0.408934
	0.6826

	GARCH(-1)
	1.051344
	0.001014
	1036.689
	0.0000

	RISK_SW
	4.118393
	6.909806
	0.596021
	0.5512

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.086047
	    Mean dependent var
	469.7304

	Adjusted R-squared
	0.045607
	    S.D. dependent var
	404.9571

	S.E. of regression
	395.6150
	    Akaike info criterion
	13.87336

	Sum squared residual
	17685770
	    Schwarz criterion
	14.01348

	Log likelihood
	-819.4650
	    Hannan-Quinn criter.
	13.93026

	F-statistic
	2.127747
	    Durbin-Watson stat
	2.139891

	Prob(F-statistic)
	0.067153
	

	
	
	
	
	

	
	
	
	
	


	Dependent Variable: X_US

	Method: ML - ARCH (Marquardt) - Normal distribution

	Date: 10/17/10   Time: 15:56

	Sample (adjusted): 2000M08 2010M06

	Included observations: 119 after adjustments

	Convergence achieved after 43 iterations

	Presample variance: backcast (parameter = 0.7)

	GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1) + C(6)*RISK_US

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	1556.911
	710.5424
	2.191159
	0.0284

	X_US(-1)
	0.913008
	0.040861
	22.34428
	0.0000

	
	
	
	
	

	
	
	
	
	

	
	Variance Equation
	
	

	
	
	
	
	

	
	
	
	
	

	C
	4900880.
	990395.2
	4.948409
	0.0000

	RESID(-1)^2
	0.141441
	0.061649
	2.294301
	0.0218

	GARCH(-1)
	-0.857426
	0.134991
	-6.351724
	0.0000

	RISK_US
	9715.726
	10812.35
	0.898577
	0.3689

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.823749
	    Mean dependent var
	17299.66

	Adjusted R-squared
	0.815950
	    S.D. dependent var
	4289.426

	S.E. of regression
	1840.207
	    Akaike info criterion
	17.85089

	Sum squared residual
	3.83E+08
	    Schwarz criterion
	17.99101

	Log likelihood
	-1056.128
	    Hannan-Quinn criter.
	17.90779

	F-statistic
	105.6262
	    Durbin-Watson stat
	2.653253

	Prob(F-statistic)
	0.000000
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