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ABSTRACT 

 
An analysis to investigate the impact of exchange rate volatility was performed in this 

study considering trade and capital flows within Pakistan`s trade partners perspectives. 

Two different sets of volatility variables were derived and compared by using two 

currencies as a base for the measurement of exchange rates, viz. US dollar and Pak-rupee, 

for this purpose. The Generalized Autoregressive Conditional Heteroskedasticity 

(GARCH) model based approach was considered appropriate to calculate and generate 

the variance series as a proxy of volatility. Some other important specifications like 

Component (CGARCH), Exponential (EGARCH), Power or Nonlinear (PGARCH), 

Threshold (TGARCH) models were included in analysis to capture the impact of 

volatility clustering, asymmetrical news, leverage effect, dominant shock, impact of bad 

news, elements of long run persistence and the nonlinearities in volatility of exchange 

rates respectively. Monthly series, beginning from January 1970 to December 2009, 

reflecting relatively high frequency data were used to make detailed analysis of long run 

and short run volatility scenarios. A Sample of only twenty-nine countries was 

considered after sorting out the forty selected significant trade partners of Pakistan on the 

basis of data availability regarding all relevant variables, with limitation that many 

developing countries could not be included in final analysis. The resultant sample 

contained fifteen developed countries that shared about fifty percent of total trade with 

Pakistan and only fourteen developing countries. The main objective of this study was to 

explore the linkages of exchange rate volatility under trade and capital flows context by 

comparing both identical currencies based exchange rate volatilities within short and long 

run scenarios primarily for Pakistan along with her counterpart developing countries. The 

application of panel data techniques based on fixed effects models allowed us to 

accomplish this objective because it ensures the removal of any undesirable distorting 

effects that may exist due to the omitted variable bias in the system of equations and 

controls the inter-country variations by cross effects and intra-country variation by period 

effects. Mainly GARCH (1,1) models, for both currencies exchange rates, were used to 

derive effective volatility proxy. Whereas, other volatility proxies as obtained through 

different GARCH based specifications permitted us to diagnose in detail the nature of 

volatility relevance implied within the context of trade and capital flows in developing 
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countries like Pakistan. Fixed effect models, as compared to random effect models, were 

found more appropriate to estimate trade related functions including real trade balance, 

real exports, real imports, and real capital flows as well. Mainly, pooled data least 

squared dummy variables (LSDV) technique allowed us to develop different long run and 

short run fixed effect models by employing all sampled countries to analyze mutual trade 

aspects. The sample was further divided into two sub-groups: developed countries sub-

sample and developing countries sub-sample, with the purpose to compare the impact of 

volatility under various trade options to evaluate developing countries trade suitability 

within their own group as potential strategy to avoid exchange rate volatility distortions. 

The results revealed that exchange rate volatility remained highly significant in short run 

irrespective of the currency used and lead to reduce exports as well as imports when trade 

was done mutually among sampled countries including both developed and developing 

ones. However, United States Dollar based exchange rate volatility (USD-ERV) helped 

to improve the trade balance while it was deteriorated with increased Pakistan Rupee 

based exchange rate volatility (PKR-ERV), these results remained consistent in mutual 

and intra developing countries both cases. Increased capital outflows were found 

significant independent of the currency in use across developed and developing countries 

when they exchanged the financial assets mutually. Some interesting findings were 

obtained within developing countries framework; basic volatility effect was absent for 

real exports with both currencies, it was absent for real imports with PKR but inverse 

with USD; No such effect was even existed for capital outflows in both currencies. 

However caused reduction in long run US dollar based imports and Pak-rupee based 

exports and imports both. Pak-rupee remained useful to avoid volatility impact when 

intra-developing countries trade occurs. However, in short run, mutual trade among 

developed and developing countries expanded with rise in volatility. The favorable effect 

of using US dollars appeared in case of trade balance only. Capital outflows increased 

when volatility was arrived during mutual trade irrespective of the currency in use. 

Effects of other volatility components on trade remained significant mostly in terms of 

US dollars as compared to Pak-rupee.     
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CHAPTER – 1  

 

INTRODUCTION 

 

1.1 BACKGROUND 

 

 Exchange rate volatility appeared as an important issue during 1970 onwards, the 

reason was the collapse of fixed exchange rate system that prevailed under Breton 

Wood`s exchange rate agreement since 1944. In the beginning, the immaturity of 

financial markets and the use of limited financial instruments could not make the 

exchange rate volatility to appear as a real concern for policy makers. However research 

efforts were continued to understand the nature of risk - returns trade-offs and their 

relationships inside the financial markets. Later on, the introduction of floating exchange 

rate caused instability and randomness in the values of exchange rates over the time that 

roused the attention of large number of scholars working in the financial sector to 

increase their focus for understanding and analyzing the impact emanated through 

volatile behavior of exchange rates. 

  

 As volatility was synonymous to ‘instability’ or ‘uncertainty’ that might be 

captured through the element of ‘risk’ which remained essential part of financial markets 

and/or financial instruments. Therefore, exchange rate volatility might be considered as: 

“uncertainty or risk involved in international transactions related to commodities and 

financial assets”. Exchange rate volatility actually reflected the mismatch among 

expectations of traders and investors about the future value of a particular currency while 

taking into account the impact of market variables like money supplies, interest rates, and 

income levels [Azid et al. (2005)]. Traders chiefly and investors usually remained eager 

to understand the behavior of fluctuations in exchange rates because it would lead to raise 

profits or cause losses depending upon their response against risk either risk-seeking or 

risk-aversion. It was observed that determination of the prices and magnitude of tradable 
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commodities or assets mainly depend on bilateral exchange rates to execute international 

transactions. Once decision regarding exchange rate value established through the 

unstable waves of the market forces, an era of uneven exchange rates commenced.   

 

 An overview of historical research in the area of exchange rate volatility revealed 

that the estimation of the precise impact of volatility on international trade flows is still 

difficult and challenging. Two major debates are found on floor, first debate accentuates 

that the exchange rate volatility dampens trade and domestic investments because 

increased volatility in exchange rates will intensify the risk element, thereby compelling 

the risk-avert traders and investors to cut down their high-risk oriented trade activities 

and substituting it with low-risk containing domestic businesses of non-tradable by 

reallocating the resources consequently total volume of trade would squeeze. In contrast, 

the second debate claims that exchange rate volatility allows trade to expand trade related 

business because risk-avert and risk-neutral traders will expand their trade volumes to 

compensate the expected loss that may occur due to high exchange rate volatility. 

However, significantly inverse relationship between trade and exchange rate volatility 

appears as a most common outcome
1
. In recent past, instability of exchange rates was 

tried to be resolved through the options of dollarization or currency (monetary) union 

such as the establishment of European Monetary Union (EMU). Such unions were 

thought to be the radical source of stability in trade and investment flows amongst 

countries according to the supporter of that idea but preconditions to join currency union 

were proved its main drawback. Nevertheless case for monetary union remained valid for 

those countries endowed with similar circumstances. 

 

 Extensive probing has concluded that exchange rates volatility become the most 

critical issue within developed countries settings under trade context. Unlikely in case of 

investment usually a weak and insignificant relationship was observed with exchange rate 

volatility in various studies within a given literature. [Aizenman (1992), Goldberg (1993), 

Campa and Goldberg (1995), Crowley et al. (2003)]       

 

                                                 
1
 see table 5.1 for supporting references 
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1.2 SCHOOL OF THOUGHTS: TRADITIONAL VS. RISK PORTFOLIO 

 

 Two major schools of thoughts were already established regarding impact of 

exchange rate volatility before 1980s. Traditional school approach supported the 

argument that trade flows discouraged because of rising volatility trends. The 

presumption was that increased exchange rate volatility would make profit flows 

uncertain as measured in foreign currency and cause reduction in trade. Secondly, those 

who usually remained hesitant to take risk together with risk neutral participants of the 

market might have tendency to reallocate their resources from high-risk foreign markets 

towards low-risk domestic markets. Degree of risk was also considered an important 

element in this regard, which further depended on various factors like nature of 

production inputs i.e., imported or local; the availability of an opportunity to hedge for 

currency risk and so on. The traditional school usually represented by Hooper and 

Kohlhagen (1978); Clark (1973); Baron (1976) and Cote (1994) and others (see table 

5.1).  

 Since major objections raised on traditional school were that it failed to account 

for the elements of ‘risk management’, ‘currency (financial) derivatives’, and 

‘profitability’ into the system resultantly Risk-portfolio school of thought emerged. 

Accordingly, unlike traditional opinion, it revealed that higher risk means higher profit 

opportunities that should lead to increase trade rather than decrease it. De Grauwe (1996) 

argued that profit function contained nonlinearities which would cause more returns for 

exporters dealing with large output and enjoy favorable exchange rates changes as 

compared to the loss in returns attached with declined profits with unfavorable changes 

both in exchange rates and output. Hence, the marginal potentials of net profits would 

make even risk-neutrals unable to resist and entrapped them to avail these opportunities. 

A more prominent tenet that risk-portfolio school examined was the analysis of exchange 

rate risk under the context of modern theory named as ‘portfolio diversification theory’. 

Farrell et al. (1983) concluded that market participants might be able to diversify the 

major segment of risk element that their investment portfolios contained, especially when 

they are engaged in medium and high risk activities, with compatible profit margins. In 

fact, greater exchange rate volatility, reflecting high risk elements, would induce risk-
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neutral agents rather discourage them to have had higher likelihood of profitability by 

diversifying their risk portfolios. Higher volatility would make the trade flows more 

valuable than ever especially in case of derivative market where trade might be 

considered as an option.  

 

1.3 MAJOR AREAS OF CONCERN 

 

 This study provides an opportunity to fill some gaps that have been observed in 

literature regarding exchange rate volatility, including:  

a) virtually all trade partners of Pakistan are evaluated that have significant trade 

share based on specified criteria
2
 because no such work was previously executed for 

Pakistan and mostly researchers have chosen totally or partially the major trade partners 

only when such studies were conducted within Pakistan`s context, whereas many others 

researchers considered large number of countries (some included Pakistan) in their 

sample but their focus were either developing countries as whole, some specific trade 

alliances or only to test estimation techniques and models by using large number of cross 

sections to ensure high degree of freedom.    

 

b) A comparative analysis regarding domestic and international currencies have been 

performed to evaluate which currency performs better in international transactions to 

minimize expected distortions. To execute international financial transactions, Pak-Rupee 

(PKR) as domestic currency is compared with US-Dollar (USD) to discover under what 

circumstances domestic currency performs better than international vehicle currency like 

USD. A vacuum is observed in previous research where huge investigations have already 

been conducted by using only US dollar as a base currency to measure exchange rate and 

to perform all transactions regarding trade and investment. Here, application of two 

dimensional exchange rates “per unit US dollar” and “per unit Pak-Rupee” allow us to 

have a comparative analysis for bilateral ‘domestic currency’ and ‘Vehicle currency’ to 

perform all the international transactions. A Small number of previously conducted 

studies focusing on the least developing countries (LDC) have been found perhaps due to 

                                                 
2
 See footnote in table 4.1  
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the non-availability of data series of the relevant variables for long periods, secondly the 

official exchange rate has mostly remained stable as observed in case of Pakistan due to 

the pegging of Pak-rupee (PKR) with one or more of international currencies like British 

pound, US dollars (USD) or the basket of currencies. [Bahmani-Oskooee (2002), p.2250]. 

However, in recent past, data disbursement policies of international organizations have 

allowed the provision of long run time series data regarding many developing countries 

and since the more volatile market exchange rates remain parallel to official exchange 

rates, it has become possible to analyze developing country`s perspective regarding 

volatility of exchange rates. It has opened the avenues to reveal the strategies especially 

for developing countries to perform effective and prolific international transactions,
3
 if 

exchange rate volatility in these countries would prove significantly relevant under trade 

and capital flow perspective. Therefore investigating the performance of local currencies 

for international transactions amongst developing countries has become indispensible to 

evaluate volatility potentials between various exchange rates and resultant damage that 

may be caused through it within both trade and capital-flows perspectives that perhaps 

may be the consequence of spill over effect due to the involvement of vehicle currency
4
. 

 

c) Application of relatively high frequency data under the context of trade and 

capital flows. Mostly, previous studies have employed comparatively low frequency data 

such as annual, biannual, or quarterly series regarding measurement of volatility impact. 

[Berger et al.(2000); Benassy-Quere et al. (2001); Bahmani-Oskooee (2002); Crowley & 

Lee (2003); Mustafa & Nishat (2005); Kemal (2005); Azid & Kousar (2005); Chit et al. 

(2008); Aliyu (2008)]. However, low frequency data could not successfully meet the 

statistical requirements of those time series models which have been developed to 

analyze primarily high frequency time series data, consequently caused skepticism 

because it was observed  that with low frequency data first three moment`s parameters 

usually impart strong influence on the results. Moreover, “according to time series 

econometrician, reliability of the results needs at least 300 observations” [see Siddiqui 

                                                 
3
 Either trading countries were exchanging their corresponding currencies, or they were using international 

currency (US dollars) to make bilateral trade.  
4
 It was further assumed that extensive use of US dollars might incorporate multiple shocks in its value that 

would be carried into other currencies when US dollar relied upon as vehicle for bilateral transactions and 

payments among respective countries. 
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(2009), p.82]. Therefore high frequency data such as monthly, weekly, daily or hourly 

and even ‘minute by minute’ exchange rates series received frequent research focus 

presently. [Andersen et al. (2001); Canales-Kriljenko & Habermeier (2004); Qayyum & 

Kemal (2006); Beine et al. (2006)]. However, application of quite high frequencies like 

weekly, daily or hourly in exchange rate series within trade and investment context would 

not be considered suitable based on these grounds: i) high frequency compatible series of 

relevant macroeconomic variables like GDP, exports, imports, investment and capital 

flows is not available; ii) higher the frequency of time series higher will be the 

probability of volatility existence because appreciation or depreciation of currencies are 

the norms in floating exchange rate regimes and; iii) A reasonable time span as months or 

quarters may be assumed the most reasonable span for making decision regarding trade 

and investment, because of the existence of an essential gestation period that involves 

deliberation and logical participation to ensure effective business strategies and designs, 

distinct from very high frequency data series like weekly, daily or minute-by-minute that 

is usually more relevant to the speculators in financial markets. Hence, monthly series 

has been considered suitable to analyze trade scenarios and to explore capital flow 

dimensions. Further, many studies in existing literature have probed time series data and 

cross section data separately, whereas in most recent literature, researchers have been 

instigated to apply ‘panel data’ estimation techniques to overcome the limitations 

imposed by times series or cross section data. Earlier studies, especially during 1980s and 

1990s, have mainly focused on time series data and classical linear regression models 

applications. These studies couldn’t establish relationships among variables but later 

when panel data with fixed or random effect techniques was applied the relationships 

among relevant variables were found significant [Hondroyiannis et al. (2005), p.5]. A 

pool of 29 cross sections with time series data ranging from 200 to 480 values provided 

the opportunity to explore the existence of country-wise fixed effects. The inclusion of 

long time dimension but small individual (cross section) dimension in dynamic panel data 

development mitigated the biases in coefficient of estimates and allowed the application 

of effective estimation techniques called ‘fixed effect models’ or ‘least square dummy 

variable (LSDV) estimators’ that performed better only if time dimensions of panels 
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remain larger than cross-sections
5
, reason including that the estimates of the fixed effect 

parameters themselves cannot be consistent, due to incidental parameters problem, which 

might appear when, with T fixed, we consider the performance of the estimators as N → 

∞. As the number of parameters increases linearly with N, estimates of the unit specific 

constants are not consistent but this issue does not arise due to small T, it occurs with any 

fixed T, no matter how large. Moreover, application of five GARCH based volatility 

variables, prominent in literature
6
, helped us to diagnose the underlying patterns of 

volatilities in exchange rates and to explore the nature of volatility impact that remained 

pronounced in developed and developing countries perspective. 

 

 Since, in most of the studies, selection of sample was either too short with two to 

three countries or as large as included more than sixty countries. In case of large sample, 

researchers included maximum number of countries to cover data up to large extent but 

their approaches were based on randomness and no specific country was focused for 

analysis as was found in case of short sample based studies. To overcome this deficiency 

this study has focused on Pakistan by including each major and all other significant trade 

partners
7
. It allowed us to explore the dynamics of exchange rate volatility within the 

context of trade, business, and investment patterns in developed and developing countries 

both mutually and independently by keeping Pakistan a pivot. The sub-division of sample 

into ‘developed countries sub-sample’ and ‘least developing countries sub-sample’ was 

possible because full sample clustered both types of countries
8
. This ensured the extended 

analysis from Pakistan`s perspectives unlike all previous studies regarding volatility and 

trade performed with reference to Pakistan. 

 

 

                                                 
5
 Judson and Owen  (1996), p.1-3 

6
 GARCH (1,1), EGARCH, TGARCH, PGARCH and CGARCH specifications were focused by author 

because these are considered most important by many researchers [e.g., Floros (2008), Siddiqui (2009), 

Irfan et al. (2010), Pattichis (2003), Crowley & Lee (2003), Kemal (2005), Qayyum & Kemal (2006), 

Hayakawa & Kimura (2008); Adjasi et al. (2008)]  
7
 holding significant trade share with Pakistan based on the criteria mentioned in the footnote of table 4.1  

8
 However, caused a major limitation because majority of developing countries were the part of sample out 

of initially selected 40 countries, to construct the panel many developing countries have been excluded due 

to lack data for selected variables. Consequently ratio of developing to developed countries in sample 

approached the equality.     
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1.4 OBJECTIVES AND HYPOTHESIS 

 

 The prime objective in this study is: “to evaluate and compare the patterns in 

exchange rate volatility with and without international vehicle currency by focusing 

Pakistan`s trade partners under trade and capital flows context for developing countries”. 

It may further be sub-divided into these objectives 

1.  To explore the patterns of exchange rate volatility in those countries (currencies) 

mainly engaged in trade business with Pakistan through effective volatility models 

and compare relevance of volatility by the help of selected model specifications.  

2. To comparing volatility patterns in terms of domestic and international (vehicle) 

currencies and to investigate the temporal impact of volatility both in long and short 

runs on sampled countries within the context of trade and capital flows.  

3. To develop appropriate fixed or random effect models regarding trade and capital 

flows by using panel data estimation approach to explain common relationship across 

countries within the framework of exchange rate volatility.  

 Comparing the exchange rate volatility in terms of domestic and foreign based 

currency will enhance the exposure about policies regarding exchange rates by providing 

the evidence whether international transactions executed through international (vehicle) 

currency allowed to avoid excessive volatility  as compared to domestic currency or not. 

Secondly, the structural connectivity of trade and capital flows with instable elements of 

currency markets might be revealed as well. Further, panel data application resolves the 

problems existing in times series and cross section data by explaining the common 

relationships across countries along with temporal interdependence in each country`s 

variables of concern.  

Under the context of above stated objectives, these hypotheses need to be tested:    

Hypothesis – 1: Using domestic currency in international transactions is better than 

using international (vehicle) currency to avoid excessive volatility 

for developing countries. 

Hypothesis – 2: Trade flows are inversely proportional to exchange rate volatility 

with high levels of magnitude 

Hypothesis – 3: Capital outflow increases with the rise in exchange rate volatilities    
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 Under the above stated scenario, the main  stance of the study is ‘the major source 

of exchange rate volatility is the use of indirect exchange rates (i.e., International vehicle 

currency) otherwise direct (bilateral) exchange rates may not cause significant volatility 

in exchange rates to effect trade and investment flows’.  

 

1.5 ORGANIZATION OF RESEARCH   

 

 The first chapter outlines a brief introduction, major issues, and main objectives 

of the study. Second chapter referred some description of exchange rate volatility, trade 

and capital flows in Pakistan. Third chapter provides an empirical support through 

literature survey by digging out the issues regarding evaluation of exchange rate volatility 

impact on both trade and capital flows simultaneously for developed and the least 

developing countries. Fourth chapter encompasses complete detail about the exchange 

rate volatility, its importance, measurement issues, development of recent models to 

measure volatility viz. GARCH and its important specifications. Derivation of volatility 

variables through these models and country-wise comparative analysis is also given in the 

same chapter. Chapter five consists of sample and variable selection procedures, methods 

and estimation techniques, real exports, real import, and real trade balance functions 

along with real capital flow function. Sixth chapter on trade identifies the relationship of 

trade with exchange rate volatility variables and with other relevant variables like real 

exchange rates, interest rates, inflation, and output growth rates etc. The debate regarding 

exchange rate volatility and its consequent impacts on trade flows and the application of 

fixed effect models to compare estimates of full sample with two sub-samples of 

developed and developing countries are also mentioned. In the same chapter, capital 

flows linkages with exchange rate volatility under the context of macroeconomic 

dimensions and the application of fixed effect models in both long and short run are 

discussed. Conclusions, some important limitations, further areas of research and policy 

recommendations are provided in the seventh chapter. Further, references and appendices 

are mentioned in the end.     
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CHAPTER – 2  

 

EXCHANGE RATE VOLATILITY IN PAKISTAN 

 

2.1 EXCHANGE RATE VOLATILITY: PAKISTAN`S PERSPECTIVE 

 

 Since the currencies of developing country like Pakistan might neither freely 

convertible nor in high demand internationally, such currencies if linked with some 

internationally acceptable currency would facilitate the transactions related to trade, 

capital flows and foreign reserve management. However decision regarding choice of 

vehicle currency needs many factors to be considered thoroughly. [Siddiqi (2006), p.268]  

 

 In Pakistan, various reforms were introduced in financial sector over the time 

mainly include: making stock markets accessible to large number of investors; and 

following the policy of flexible exchange rate system. Since 1970 the rupee was on 

average depreciated against dollar starting decade wise from Rs.4.78 up to Rs.10.34 in 

1970s, up to Rs.17.55 in 1980s, up to Rs.46.82 during 1990s and up to Rs.87.16 per 

dollar during the first decade of 21
st
 century. This has exposed the weakening 

perspectives of Pak-rupee that has lost its worth more than 18 times against dollar during 

last four decades.  

FIGURE 2.1: Value of Pakistani Rupee in US Dollar Terms 
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 Historically, Pakistan`s foreign exchange system remained dynamic. Since, in the 

beginning, it was pegged with pound sterling that continued up to 1970s to keep the 

exchange rate fixed under the Breton Wood exchange rate policy regime. However, 

during early 1970s, pound sterling currency-peg swabbed with US dollar by establishing 

the basic exchange rate: Rs.4.76 per USD. First shock to Pak-rupee appeared in 1972 

when it lost its worth up to 56.7% in terms of gold. In the meanwhile, flexible currency 

band with fluctuation up to 4.5% was brought in. From 1981 onwards, the exchange rate 

system was shifted from fixed exchange rate to managed floating system by linking the 

Pak-rupee with trade weighted currency basket. Later, the introduction of comprehensive 

package of exchange and payment reforms in early 1990s allowed the domestic residents 

to open Foreign Currency Accounts within Pakistan and that policy allowed Pak-rupee to 

become legally convertible into other currencies through open markets where licenses 

were issued to domestic investors and business firms to deal in currency as “currency-

dealers”. This process was further smoothened after the acceptance of the IMF obligation 

as mentioned through article VIII (2 to 4), IMF-Articles of Agreement 1994 [Siddiqui 

(2009), pp.83-84]     

                  

 Multiple exchange rate systems were adopted in 1998 onwards, containing three 

major categories: i) US dollar based exchange rate; ii) Floating interbank exchange rate 

(FIBR) and iii) Composite of both rates. Local banks were allowed to declare their own 

exchange rates in all other currencies on daily basis considering market demand and 

supply conditions except US dollar exchange rate which essentially should lie within the 

prescribed band as announced by State Bank of Pakistan (SBP). However, in 1999, all 

three previously followed parallel systems were replaced by single ‘unified exchange 

rate’ system. In that unified system, rupee might fluctuate within the range of Rs.52.10 to 

Rs.52.30 per dollar. In the beginning of 2000, when band-limit regulations were 

abandoned to allow Pak-rupee freely floatable, exchange rate determination became the 

responsibility of market forces [Qayyum & Kemal (2006)].  
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2.2 Exchange Rate Policy in Pakistan: A Historical Perspective 

 

 In chronological order the historical development in exchange rate policy 

dynamics has been mentioned by Siddiqi (2006) who concluded it as “fortunes of rupee 

were buffeted by fortunes or misfortunes of the dollar and we had an exchange rate 

which depended on the US economy”
9
: 

a) In 1947, Pakistani Rupee (PKR) was inherently linked with United Kingdom 

Pound Sterling (UKP) that was already linked with United States Dollar (USD).  

b) 1n 1949, UKP was devalued but PKR couldn’t to keep export demand intact 

because of inelastic demand for export of Pakistan, which might cause trade 

damage that fortunately avoided shortly due to Korean War Boom. 

c)  In 1955, 44% devaluation in PKR has to be incorporated to sustain balance of 

payment situation that couldn’t found successful because of excessive proportion 

of raw products in total exports which were insensitive to change in price. 

d) In 1959, Bonus Voucher Scheme (BVS) initiated to prop up the trade but later 

that was found highly devastating for the value of PKR due to excessive wastage 

of foreign reserves on non-essential consumer oriented imports by neglecting 

durable and industrial requirements, even shadow price for exportable industrial 

inputs for agriculture was Rs. 9 per USD rather officially Rs. 5 per USD. 

FIGURE 2.2: Histogram for Value of PKR against USD in Real Terms 

 
 

                                                 
9
 See Siddiqi A, H (2006) pp. 269 - 278 
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e)   In 1971, PKR was delinked from UKP and pegged with USD at official rate i.e.,   

4.76 per USD due to (i) trade diversification over twenty years; (ii) international 

acceptance of USD as vehicle & reserve currency; and (iii) frequent devaluation 

of UKP. 

f) In 1972, open market rate was around Rs. 11 per USD in contrast to official one, 

consequently burden of debt servicing and capital flight were aggravate the trade 

imbalances and lead to the historical devaluation of PKR around 131% with 

official rate of Rs 11 per USD to ensure purchasing power parity of PKR with 

USD. Further BVS was abandoned as well. However, in 1973, devaluation of 

USD helped to realign the PKR at Rs. 9.9 per USD. 

g) In 1980, 20% devaluation in PKR was expected due to appreciation of USD in 

international markets, uncompetitive export value, and IMF recommendations. 

However it was replaced by delinking of PKR from USD. 

h) In 1982, managed float exchange rate based on trade-weighted basket of  major 

trading partners was introduced along with fixed exchange rate in terms of USD 

through State Bank of Pakistan (SBP). Resultant variation and frequent 

adjustment in exchange rate continued during 1980s and 1990s as reflected by 

figure 2.1 due to reduced balance of trade especially current account deficits, fall 

in foreign remittances and loss in foreign exchange reserves. 

i)  During 1996-97, as whole 13.36% devaluation in PKR against USD was 

recorded due to higher cost of debt servicing, essential imports, and shortfall of 

Foreign Direct Investments.  

j)  In 1998, new exchange rate mechanism was followed by categorizing “official 

exchange rate” managed by SBP, “floating interbank exchange rate” based on 

demand and supply of foreign exchange through commercial banks and 

“composite rate” with certain specified ratio initially 50:50 official to floating 

interbank rate , then 20:80, later 05:95. 

k) During 2000-10, exchange rate remained around Rs. 60 per USD mainly through 

SBP intervention as reflected by figure 2.3 where ‘real foreign reserve’ as a proxy 

of “intervention” increased drastically from 2001 onwards and remained higher 

onwards. 
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FIGURE 2.3:  Time Series Graph for Pakistan: Real Foreign Reserve, Real Exchange Rate, Real 

Imports, Real Exports, Real Interest Rate & Real Capital Flows 

 

 

 As mentioned in the figure 2.4, both real export and imports of Pakistan have 

grown over sampled period with some variation and mostly imports dominated. Whereas 

volatility of exchange rate in UD dollar terms identified various shocks that financial 

markets casted over real  market, especially more volatile scenario was observed during 

1972 – 75, mid of 1977 & 1978, end of  1979, 1989, 1993, more recurrent during 1995-

2002, and in 2008.   

 

2.3 Exchange Rate Policy: Trade and Capital Flows in Pakistan  

  

 Most of the developing countries, like Pakistan, are bound to face devaluation in 

their respective currencies over the time in response to manage both trade and budget 

deficits. Any change in the exchange rates suggests two types of effects on trade flows, 
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phenomenon known as J-curve, (a) the price effect and (b) the volume effect. The ‘price 

effect’ explained that any depreciation in domestic currency causes higher cost of 

tradable for domestic consumers and lower for foreigners but volumes usually remain 

unchanged at least in short run, resultantly it may  lead to deteriorate the trade balance 

initially. Afterwards, the volume of trade starts improving and eventually by responding 

to the depreciation in domestic currency, the trade moves towards equilibrium. 

Conclusively, in short run, price effect may assume to dominate over the volume effect. 

In contrast, the volume effect takes over and reverses the price effect to improve the trade 

balance in long run if the Marshall-Lerner condition holds
10

. Another important issue is 

the comparative assessment of competitive behavior of trading partners` currencies, 

because if competitor retaliates by devaluing her currency, then depreciation in home 

currency may worsen the trade balance rather than ameliorating it [Aftab & Sajawal 

(2008), p.1].              

FIGURE 2.4: Volatility and Trade Time Series Graph for Pakistan  

 

  

 The main purpose of policies regarding exchange rate stability in developing 

countries focuses to strengthen the international competitiveness in line with 

sustainability of their balance of payments. These countries sometimes use devaluation in 

nominal terms intentionally to make tradable costly that ensures favorable substitution 

                                                 
10

 It stated that “if sum of import and export demand elasticities remained greater than one, devaluation 

would improve the trade balance” 
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effect on non-tradable allowing improved current account status in balance of payments. 

This has made the real exchange rate a critical role player in maintaining competitiveness 

in the external sector and it should not deviate significantly from its equilibrium level to 

ensure this. Pakistan has followed the fixed exchange rate system since 1982 with US 

dollar the prime currency to measure the exchange rate. Overvalued exchange rates often 

seemed to instigate the distortions in both the factor and goods market through financial 

market. However, the choice of ‘managed floating exchange rate regime’  from 1982 

onwards helped resolving this issue because the value of domestic currency depended and 

measured through the basket of major trading partners` currencies with US dollar again 

the most dominated one in that phase. [Siddiqui & Ayesha (2004), p.103]   

 

 During effective control by State Bank of Pakistan, nominal exchange rate 

showed hardly any volatility especially against US dollar. Exchange rate stayed 

approximately fix at Rs.9.9/$ from 1973 to 1981; but this phenomenon was observed in 

case of US dollar mainly and nominal exchange rates were continued to change against 

other currencies. Volatility appeared as a major issue as soon as flexible exchange rate 

regime replaced the fixed one
11

. Some of the major events were observed in last few 

decades including:  i)  14.8% devaluation  occurred in 1982 during adoption of ‘managed 

float exchange rate regime’; ii) 11.7% devaluation in 1999, when SBP abandoned the 

policy to announce the officially prescribed exchange rate; iii)  12.84% devaluation 

initially along with consecutive 9.51% during 2000, when Pak-rupee gained full 

flexibility; and iv) appreciation in Pak-rupee as set in  after September 2001. It was 

noticed that volatility of nominal exchange rate increased with rising (depreciating) 

exchange rates but remained low or declining when the exchange rate start appreciating. 

Interestingly, contribution of imports by Pakistan in total imports of the world remained 

stagnant during previous two decades, such as 0.12% (minimum) and 0.18% (maximum) 

during 1980s and 1990s respectively. However, up to 2002-03 it remained around 0.17%. 

It might reflect that depreciation caused higher instability and appreciation stabilized the 

exchange rates
12

 suggesting that Pakistan`s export performance get influenced by 

                                                 
11

 However, in case of real exchange rates volatility remained an important issue even 1970 onwards 
12

 Comment by Ali Kemal in Azid et al. (2005), p.773-4 
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exchange rate volatility. To analysis such patterns in trade, Kumar and Dhawan (1991) 

study might be considered the pioneer one for Pakistan [Mustafa and Nishat (2005)], 

where they mentioned that export demand was lost with the occurrence of exchange rate 

volatility. Further, the presence of ‘third country effect’ was also found in their study 

where they suggested that exports from Pakistan could be sold in the markets of Japan 

and (former west) Germany by reallocating them from USA and UK. Since these two 

countries remained prime shareholder in exports from Pakistan and resultantly their 

currencies became highly sensitive to cause change in Pakistan`s balance of payments 

whenever volatility occur in respective currencies. However, this argument weakened 

when  Esquivel and Felipe (2002) reported that exchange rate volatility in Germany, 

Japan and USA cause higher chances of occurrence of exchange rate crisis in the 

developing countries as these were found highly susceptible to crisis.  

FIGURE 2.5: Histogram for Net Real Capital (In)Flows for Pakistan 

 
 

 The policies related to foreign investment and capital flows opted by Pakistan 

were inconsistent and rigid in past. The supportive environment to attract foreign capital  

including: low labor cost, vibrant textile sector, large flows of foreign aid and issuance of 

‘Investment Act 1976’, to encourage investment inflows couldn’t successfully induce 

foreign capital flows due to issues like ‘controversy over Independent Power Projects 

(IPPs); freezing foreign currency accounts, instable governments & inconsistent 

liberalization policies [Hang Le & Ataullah (2002)].  Consequently, negative inflows 

dominated over positive one during last four decades as revealed in figure 2.5 as well.    
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CHAPTER – 3  

 

LITERATURE REVIEW 

 

 In the literature regarding exchange rate volatility many facet of exchange rate 

volatility were appeared through different aspects of exchange rates including income 

and substitution effects of dynamic exchange rates, exchange rate regimes switching 

policies, exchange rate interventions policies, exchange rate redux, exchange rate policy 

choice, determinants of exchange rates, hedging exchange rate risk, exchange rate pass-

through, currency union-ship and so on. However, the major focus in all of these 

dimensions was to stabilize the temporal exchange rates by eliminating the uncertainty 

and risk elements mostly prevailed due to the presence of ‘news’ component. Moving 

from past to present, enhancement of exchange rate measurement methods allowed 

researchers to capture this ‘news’ component up to maximum possible extent.  

 

 In the past, the instruments used as money, were held some intrinsic usefulness in 

production or consumption, whereas in modern societies monetary instruments were 

without such intrinsic usefulness rather their acceptability solely based on how much 

effective ‘legal tender’ these could be. That was the reason when doubts emerged about 

the future legal status and acceptability of a particular currency, its exchange rate against 

other forms of money changed automatically through demand and supply scenario. 

Moreover, if market participants remained successful to anticipate that a particular 

country might face ‘international default’ situation or expected to impose quantitative 

restriction on the volumes of convertible currency units, or fixing the exchange rate, then 

consequent initial but rapid conversion would cause heavy damage to the values of that 

local currency. The policy actions like freezing foreign currency accounts
13

 mostly 

caused sensitivity in levels and stability of exchange rates for all legal transactions. Such 

                                                 
13

 As observed during the second half of 1990s in Pakistan, when foreign currency accounts were frozen. 
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restrictions might discourage those who usually convert it into stronger currency to build 

their financial and physical asset in other countries of the world. 

 

 With the increasing integration of international financial markets, the foreign 

exchange markets and domestic money markets were found interlocked with each other. 

As the Bank of International Settlements (BIS) compiled a survey in 1992 and reported 

that on geographical basis, 30% trading was conducted in the United Kingdom, about 

20% in USA and more than 10% in Japan. Whereas Singapore, Switzerland, Hong Kong 

and Germany were observed as next largest trading centers with 25% joint trading share. 

The transactions in foreign exchange markets might be categorized as: Spot transactions, 

Outright forward, Swaps, and Options
14
. Mostly ‘outright forward’ were employed to 

cover the risk regarding currency exchange and to compensate the expected losses in 

increased international trading. ‘Swaps’ were allowed corporations or institutional funds 

to make temporary investments in the currency markets and further provide  the 

structures and frameworks to manage the outright forward by the banks for their 

customers and to modify the maturity profile of its outstanding spot and forward 

contracts [Isard (1995), p.17]. The participants in future currency markets were found 

mostly motivated to make a bet about the direction of exchange rate movement assuming 

the ‘value date’ as a point of reference without materializing the deliveries of currencies 

involved, because these contract might be cancelled by entering in an equal and opposite 

future contract for the same ‘value date’. As the currency future prices usually follow the 

patterns as paved by temporal changes in exchange rates thus traders could exploit 

profitable opportunities by accurately anticipating the directions of exchange rate 

movements [ibid, p.20]  

 

 An IMF study conducted by Goldstein et al. (1993) identified that 30 to 50 

percent of the largest banks and a small bunch of the large security houses behaved as 

                                                 
14

 Spot : “the agreed payment or value date for debiting and crediting deposit balances is normally two 

business days”; Forward: “arrangement in advance to buy (or sell) foreign exchange for the purpose of 

making a future international payments  (or receipts)”; Swap: “a simultaneous purchase and sale of a 

specified amount of foreign exchange for two different value dates”; Future: “contracts with standardized 

amount of asset  with standardized delivery dates delivery may not be made due to reverse transaction  to 

exit the market”; Options: “contracts that gave their owners the right, but not the obligation, to deliver or 

receive a specific amount of foreign currency at a specific ‘exercise’ price”.        
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“market-makers” who use to participate in international markets with major currencies. In 

international transactions usually vehicle currency (dollar) was preferred to quote 

exchange rate and conducted the trade because up to 1992 the recorded global currency 

turnover was 80% in dollars, and even exchange rate among other currencies were 

determined through their respective values against dollar. No market-maker preferred to 

hold that currency which might depreciates more than its acquisition cost, just to limit the 

exposure of bank capital against the risk of loss associated with exchange rate variations. 

Actually they wanted to earn profit by regularly anticipating and re-aligning the direction 

of exchange rate variations in response to the frequently arrived news and rumors 

regarding economic and political changes
15

.        

 

 Trade flows and exports were found most probed areas to observe the volatility in 

exchange rates and its respective consequences. Generally, US-dollar based exchange 

rates were considered to analyze volatile behavior of exchange rates and their subsequent 

linkages with trading activities. Further relatively low frequency data of trade related 

variables usually incorporated in substantial research models with very high frequency 

data of exchange rates that posed temporal incompatibility. Hence some of the gapes 

were discovered in previous studies: firstly, comparatively imports and trade balance 

were received little attention but usually played vital role in the economic growth of 

developing countries; secondly, exchange rate series and other selected variables` data for 

devised models need to be compatible in terms of frequency; and thirdly, third country 

effect was analyzed but could not be evaluated under bilateral trade scenario. Resultantly 

in this study we have tried to address these issues along with evaluating further 

connectivity and its dynamics between trade and exchange rate volatilities. 

 

 Comparatively, small amount of studies were conducted under the context of 

capital flows and usually with samples having low data frequencies, it might be due to 

non-availability of data related to core variables such as: domestic investment; foreign 

direct investments; and foreign portfolio investments. However some of them were 

available on annual basis and sometime in form of quarterly series. Since proxy of capital 
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 As reported by Isard (1995), see page no.21-22 
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flows was devised in this study by using the difference between real exports and real 

imports on the basis of macroeconomic identity, it provided the monthly series for all 

sampled countries and ensured the compatibility of data frequency and its respective 

availability.  

 

3.1 LINKING THE TRADE AND CAPITAL FLOWS WITH EXCHANGE 

 RATE VOLATILITY   

 

 The major area focused with regard to exchange rate volatility was the element of 

“risk” as many studies were conducted to find its connectivity and behavior regarding 

volatility of exchange rates. Since exchange rate volatility remained a source of risk in 

international transaction under trade and capital flows perspectives as proved by Berger 

et al. (2000) that effect of policy choice on exchange rate volatility has suggested that 

‘mistakes’ in institutional choice matters. Hooper and Kohlhagen (1978) argued that risk-

averse trader reduce trade due to higher cost of risk arrived through more volatile 

exchange rate. Reasons might be firstly the difference between exchange rates at a time 

of order placement and delivery and payments. Since unpredictable changes in exchange 

rates made it uncertain to measure the exact profitability in the chosen transaction, 

resultantly international trade has lost its benefits and attractiveness especially for risk-

averse traders. Secondly, hedging facilities not accessible to each country equivalently 

and wherever available it varied for each trader and investor within the country adding 

further cost and limitations. A group of studies found that the rising volatility trends in 

real effective exchange rates lead to decrease the export demand in each temporal 

segment significantly and further caused diversion of major proportion of resources from 

trading activities towards non-trading ones. This was evident usually in those countries 

where fixed exchange rate system was swabbed with flexible or floating one in 

expectation to improve trade balance because its high potentials to absorb and adjust 

various kind of shocks time by time a given financial market might have to bear
16

. As 

volatility might be reflected through risk that helped to realize exchange rates at different 

                                                 
16
Consensus developed by these studies: “Hooper & Kohlhagen (1978); Coes (1981); De Grauwe (1988); 

Brada & Mendez (1988); Caballero & Corbo (1989); Cote (1994); Baum, et al. (2001); and Arize, et al. 

(2005)” 
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levels involve in export reduction in developing countries. It could be predicted only by 

using highly restrictive utility functions if mature financial markets and hedging 

opportunities remained missing rising risk generated both the positive income-effect and 

negative substitution-effects. An increased exchange rate risk compelled the traders to 

shift from high-risk export activities towards low-risk non-export activities causing the 

negative substitution affect that however encountered by the positive income effect that 

mainly induce investors and traders to withdraw resources from non-export business 

towards export oriented activities, resultantly, a strong “income effect” when dominated 

the weak “substitution effect” the exports would expand with increased exchange rate 

volatility
17

. The reason was explained by De Grauwe (1988), since, expected marginal 

utility found directly related to exchange rate volatility allowed risk averters to increase 

exports for compensating potential losses in trade revenues due to instable exchange rates 

patterns. Moreover, De Grauwe himself considered that magnitude of exchange rate 

variability actually reflects the intensity of risk aversion under the context of trade 

uncertainties. Some studies identified that phenomenon of hysteresis, to an extent, also 

effects the trader`s decision as different researchers showed that high sunk cost attached 

with exchange rate fluctuations make decision bout entry or exit in foreign market 

irreversible for risk-neutral competitive firms
18

.  

 

3.2 EXCHANGE RATE VOLATILITY VS. TRADE FLOWS 

 

 The element of risk was found deeply connected with ‘news’ component that 

remained an important determinant to change the patterns of risk. It was recognized that 

unexpected events caused qualitatively different effect on the exchange rates as compared 

to anticipated developments. Hence, standard asset-pricing model, which incorporated the 

expectation as well, rationalized the volatility in terms of revised expectations in response 

of new piece of information termed as “news” [Black (1973)]. Dornbusch and Frenkel 

suggested that the term “news” usually refer those unanticipated elements which might 

                                                 
17

 Mainly the studies supported this idea include: “Clark (1973); Hooper & Kohlhagen (1978); De Grauwe 

(1988); Dellas & Zilberfarb (1993)” 
18
As was observed by these researchers: “Baldwin (1988); Dixit (1989a, 1989b), Baldwin and Krugman 

(1989) and Krugman (1989)” 
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affect the exchange rate. ARIMA process was innovated statistically during the empirical 

analysis of interest rate differentials and macroeconomic fundamentals with purpose of 

modeling the expectations to capture this ‘News’ component. Dornbusch found that 

unexpected current account improvements resulted in dollar appreciation, this idea was 

propped up by Branson (1983) who used vector-auto-regression (VAR) process in a study 

motivated by portfolio-balance model [Dornbusch (1978 & 1978a); and Frenkel (1981)]. 

Since information often received in pieces during the process of exchange rate 

adjustment, therefore, in contrast to anticipated information the exchange rate should 

change discretely because changes in exchange rates remained gradual in the absence of 

the ‘news’ element, which might emerge in response to change in price level or  the stock 

of foreign assets that also gradually moved overtime [Obstfeld & Stockman (1985)].     

 

 In many cases trade was found negatively associated with exchange rate volatility. 

As liberalization of trade under globalization process prompted the cross-border financial 

transactions and capital flows that augmented the instability of exchange rates and 

supported this widely believed arguments “volatility have detrimental effects on 

international trade and thus has a negative economic impact, especially on emerging 

economies where under developed capital markets and unstable economic policies exist” 

[Rogoff et al. (2003)]; “Exchange rate volatility also exerts direct and indirect negative 

effects on international trade through uncertainty, adjustment cost, allocation of resources 

and government`s policies” [Cote (1994)]; “the reduction of exchange rate uncertainty is 

necessary to promote intra-EU trade and investment” [EEC (1990)]. Dell`Ariccia (1999) 

has found little but significant impact of increased exchange rate volatility on trading 

amongst 15 European Union members states where reduction in volatility to zero level 

allowed expanding their trade 3 to 4%. Rose (2000) also found significant but inverse 

relationship regarding trade and exchange rate volatility scenario, measured the up to13% 

loss in trade in response to one standard deviation rise in volatility. Clark, et al. (2004) 

reproduced the same evidence but with 7% loss in trade in case of increased volatility 

equal to one standard deviation by using fixed effect estimation technique. Tenreyro 

(2007) results were aligned with previous studies however 2% rise in trade was reported 

with total elimination of volatility. 
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However some studies mentioned that trade would be higher with growing 

volatility in exchange rates. Bahmani-Oskooee (1986) found significant linkages between 

exchange rate volatility and trade flow in the sample of developing countries when most 

of them followed pegged exchange rate policies. Gros (1987) observed a rise in trade due 

to higher uncertainty if firm’s production was elastic enough to adjust exchange rate 

movements. Aizenman (1992) also discovered the direct connectivity of trade with 

exchange rate volatility. De Grauwe (1994) introduced the effect of changes in prices that 

helped to establish a direct correlation between exchange rate volatility and volume of 

trade via increased output. 

 

 Since volatility of exchange rates remained widely probed area for research where 

multiple studies tried to observe the traders` concerned and found mixed impact of 

volatility on trade. McKenzie, Michael D. (1999) surveyed the literature for last quarter 

of 20
th

 century and identified an unresolved ambiguity that exists with respect to 

measuring the exact impact of exchange rate volatility under the perspective of trade. 

However, more recent studies successfully derive a statistically significant 

interdependence within the context of trade and exchange rate volatility, but these 

probing mainly focused the volatility measurement techniques specifications. The results 

in these studies concluded that variability in exchange rates casted its influences 

separately for each market because disaggregated data may reveal some obscure 

relationships. Perhaps, implication of conducting econometric analysis by including 

generated regressor could not be considered properly in this regards. According to Ilhan 

(2006) findings regarding exchange rate volatility and its respective impact within trade 

scenario proved highly dependent on the sample choice, model specification the type of 

proxies used to reflect exchange rate volatility and the type of countries or group of 

countries put under consideration. 

 

 Regarding imports some studies tried to explore volatility impact. Devaluation or 

depreciation impose restriction on aggregate supply because of more expensive import 

production units, wage indexation programs, and high cost working capital, hence led to 
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contract the trade potentials
19

. Rana (1983) reported significant but inverse relationship 

for import volumes when Southeast Asian countries were examined to find out the impact 

level of exchange rate risk. Import demand function was also estimated for each country 

in the sample however export volumes were exempted from the analysis. 

 

 Since, large numbers of researchers have already conducted the investigation 

within the context of exchange rate volatility and trade, by focusing exports only as the 

major source of international earnings. Frank (1991) and consequently Sercu and Vanhull 

(1992) revealed a positive relation because higher volatility caused value appreciation of 

export oriented firms, hence encouraged exports. Chowdhary (1993) focused the G-7 

countries by using multivariate error correction model and disclosed indirect but 

significant relationships between trade volumes and exchange rate volatility. Broll and 

Eckwert (1999) have considered the degree of risk aversion the responsible factor to 

decide whether trade would rise or fall with increased volatility. As risk seeker usually 

expand the trading activities with more risk but risk averters squeeze it, hence the net 

effect depends upon the dominant response. Moreover, large size firms also have the 

potentials to exploit the profitable opportunities in domestic markets whenever 

excessively volatile exchange rates bound them to reallocate their products and resources 

to insulate themselves against loss
20

.  

  

 A probing was made for East Asian countries by Baak and Vixathep (2002) who 

have obtained the inverse connections in both short and long runs regarding exchange 

rate volatility effects on exports. However, no final conclusion yet be found how 

exchange rate volatility effects the export growth patterns amongst developing countries. 

Chit (2008) concluded that with complete elimination of exchange rate volatility up to 

5% intra-regional trade would grow as evident in case of ASEAN-China Free Trade Area 

(ACFTA). In another study Chit et al. (2008) explored the same relationship within 

                                                 
19

 As reported by: “Bruno (1979); Gylfason & Schmid (1983); Hanson (1983); Gylfason & Risager (1984); 

Islam (1984); Gylfason & Radetzki (1985); Branson (1986); Solimano (1986); Van Wijnbergen (1986); and 

Edwards (1989)” 
20

 Suggested by “Brada, J.C. & Mendez (1988); Frank, G. (1991); Sercu, P. & C. Vanhulle  (1992); De 

Grauwe, P. (1994); Broll, U. & B. Eckwert (1999)” 
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emerging East Asian countries by using various estimation techniques and proxies for 

exchange rate volatility.     

 

3.3 EXCHANGE RATE VOLATILITY VS. CAPITAL FLOWS  

 

 A small amount of investigation could be found regarding capital flows and 

investments within volatility context. Campa and Goldberg (1993) identified an indirect 

linkage between instable exchange rates and investment. Hook and Boon (2000) 

identified that free capital movements, technological advancement and speculative 

activities in currency markets have caused exchange rate to fluctuate more [Ilhan (2006)]. 

“If capital mobility is free with flexible exchange rate system in a given economy, then 

change in money demand will affect LM curve and cause large fluctuation in output, 

inflation and the exchange rate, because in such situation the money supply remain 

endogenously determine” [Azid et al. (2005), p.750].    

  

3.4 EXCHANGE RATE VOLATILITY:  NEW FOCUS 

 

 Focus on balance of payment has been emerged as a new area for analyzing its 

relationship with exchange rates volatility as Brada and Mendez (1988) revealed that 

balance of payments may be improved with exchange rate volatility if capital flows 

remained liberalize. 

 

 A new idea has emerged under the perspectives of exchange rate volatility which 

can be identified as: determining the ‘third country effect’. As Cushman (1986) referred 

‘third country effect’ the outcome of interconnectivities among various currencies as 

translated into exchange rate variability because bilateral exchange rate of one currency 

against other presumed that any variation in this exchange rate may be caused by the 

distortions or risk element in these two countries, but exchange rate fluctuations have 

found interdependent with other currencies as well, hence bilateral exchange rate may 

fluctuate with rising risk elements in the exchange rates of other currencies.    
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 Since damaging effect of exchange rate volatility were proved through vast 

literature and the added experiences of European (Monetary) Union instigate many 

researchers to diagnose solution like “Currency Unions”. As some emerging potentials 

for close monetary integration along with available regional currency union models may 

exist
21

. However the prospective currency union option was not tested extensively and its 

application could not be agreed upon unless it became quite clear that volatility among 

bilateral exchange rates was the major source of disturbance in trade and capital flows. 

Rose (2000) pioneered the debate whether countries joining currency union tend to trade 

more or otherwise. Taglioni (2002) concluded that the strength of monetary arrangements 

faded when several currencies arrangements merge towards common currency union. 

However, a serious but consistent commitment remained an essential element for the 

sustainability of common currency union. An established fact was that pegging with 

single currency would keep an economy vulnerable to macroeconomic instabilities which 

might disturb overall price levels and resultantly make exchange rates more volatile [Chit 

(2008), p.15]. Some recent studies have provided the evidences that those developing 

countries which have already pegged their currencies with a strong single currency have 

experienced a lower inflation than those whom exchange rate continue to float
22

. 

 

 Some additional but relevant studies were mentioned in appendix – F as well, to 

report and identify the multiple types of methods involved with their respective variables, 

sample, types of analysis and data, countries focused, and the important findings. The 

purpose of these studies was to provide basis for the argument that volatility impact 

remained largely dependent on the nature of sample, the method employed and the type 

of data used for analysis. Resultantly a comparison of given findings may be made on the 

basis of table – F1.1 in appendix F.     
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 Especially for main member of the “impending ASEAN-China Free Trade AREA (ACFTA)”, as 

discussed by  “Rajan, R. (2002); Kwack, S.Y. (2005); Eichengreen, B. (2006); Huang, Y and F. Guo 

(2006); Sato, K. and Z. Zhang  (2006); Kim, D. (2007); and Wilson, P. and H. Ng Shang Reng (2007)”.     
22

 See “Aghevli, et al. (1991); Alogoskoufis (1992); Ghosh, et al. (1997); Obstfeld (1995); Collins (1996); 

Bleaney & Fielding (1999)”. However, most of these studies were already discussed by Azid et al. (2005), 

see page no. 750 
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3.5 BRIEF SUMMARY 

  

 Many studies were conducted to evaluate how exchange rate volatility imparts its 

effect on exports, volume of exports, and aggregate trade. Since, using various estimation 

techniques, selection of different samples and their respective sizes, the variables choice 

and the model specifications have played profound role to determine these effects. 

Mainly findings can be classified in four major dimensions that actually took place over 

the time through large number of research studies belonging to volatility impact 

measurement, these are:   

 

a. Negative or adverse but significant effect on trade flows and trade volume or 

trade growth 

b. No obviously significant effect were observed in either (positive or negative) 

dimension 

c. Positive and significant effects on trade or trade volumes  

d. Significant but mixed positive or negative effect on trade 

 

 However, in all these studies the magnitude and direction of that effect couldn’t 

be agreed upon. Secondly, third country effect was considered importantly influencing 

the volatility scenarios of exchange rates. Thirdly, models might have some problems like 

missing variables or models misspecification. These issues were tried to circumvent, to 

an extent, by comparing domestic and international currencies and applying panel data 

estimation techniques.  
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CHAPTER – 4   

 

EXCHANGE RATE VOLATILITY IN AN ANALYTICAL FRAMEWORK  

 

4.1 VOLATILITY IN EXCHANGE RATES 

 

 Exchange rates might be assumed the true representative of international prices 

for real commodities and financial products, both for traders and investors, but found 

uncertain due to the flexibility in exchange rates which was introduced in the beginning 

of 1970s. Most of the world`s transactions regarding trade and capital movements were 

dominated in terms of United States Dollars perhaps the responsible factors were global 

acceptability, dominance in foreign reserves holding, and extensive trading links of 

United States with rest of the world. Resultantly, currencies` exchange rates per unit US-

Dollars had become norm and standard; it gave the United States the advantage of 

holding the strongest currency of the world. As a developed country of the world, her 

markets were highly matured, strongly developed, and properly structured which 

obviously allowed her markets to sustain multiple type of shocks and even the heaviest 

one(s)
23

. In contrast, developing countries of the world were striving to ensure their long 

run sustainability and to expand their shares in global trade, but their economic systems 

and policies intermingled and destabilized the process to materialize the political and 

financial advantages, the persistence of such scenario had made their position weaker as 

far as their currencies and trade-negotiating powers concern.  

 

 The purpose of analyzing exchange rate volatility here was two-fold. Firstly, 

considering US dollar as the base currency to calculate the exchange rates of all sampled 

countries and observe the volatility patterns, their behavior and to generate volatility 

proxies for each sampled country. This allowed us to incorporate standardized volatility 

variables in the models as devised for measuring the impact of exchange rate volatility on 
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 Financial crisis in different years, oil shocks of early seventies, -Terrorist attack of 9/11 and so on. 
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trade and capital flows. Secondly, Pakistani rupee was used as the base to measure the 

sampled countries` exchange rates and their respective volatilities that provided the 

opportunity to compare two different currencies, local and international, for trading and 

investment purposes by assuming that bilateral exchange of local currencies would lead 

to avoid those discrepancies and elements of divergence that might arrive in transactions 

through international currency.        

  

   Since time series data of 29 currencies
24

 were used for analysis with [n - 1 = 29 - 

1 =] 28 dimensions of exchange rates by using each individual base currency US Dollar 

(USD) and Pakistani Rupee (PKR) separately. The monthly time series data, considering 

it as compatible trade frequency, was employed. The study covered 40 years period 

starting from January 1970 to December 2009, this caused large number of observation 

per country`s currency exchange rate i.e., up to 480 without any missing value for each 

sampled country. 

 

  To observe the variation in the time series data, all exchange rates were used in 

real terms i.e., real exchange rates. In probing the variance of the series, many empirical 

studies were conducted in past, from analyzing the standard deviation towards moving 

average standard deviation and than focusing on conditional variance in terms of 

generalized autoregressive conditional heteroskedasticity (GARCH) models. Asseery and 

Peel (1991) argued that to proxy the exchange rate volatility by using the conditional 

second moment of the given time series had its own economic relevance. Caporale and 

Doroodian (1994) applied GARCH (1,1) conditional variance specification to proxy the 

volatility of real exchange rate. The emergence of GARCH models was considered the 

most effective measure to capture those components causing variation in the variance of 

the time series. Hence, in this study the GARCH (1,1) along with its other specifications 

like exponential generalized autoregressive conditional heteroskedasticity (EGARCH), 

threshold generalized autoregressive conditional heteroskedasticity (TGARCH), power 

(nonlinear) generalized autoregressive conditional heteroskedasticity (PGARCH), 

                                                 
24

 Initially more than forty currencies were selected on the basis of ‘country selection criterion (see table 

5.1)’ but reduced to 29 due to non-availability of compatible data.    
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component generalized autoregressive conditional heteroskedasticity (CGARCH), were 

applied across the sampled countries with the purpose to derive volatility proxy variables 

for real exchange rates that were successful to capture clustering patterns but capable in 

taking asymmetries and the nature of shocks into account as well.    

 

4.1.1 Handling the Issue of Stationarity      

  

 In case of the time series analysis ordinary least square (OLS) regression became 

invalid if the series was non-stationarity, because series contained temporal trends and 

time remained an important determinant of change in this series. Therefore, addressing 

this issue in time series was essential before the application of classical linear regression 

model otherwise the estimates of parameters` coefficients failed to hold the property 

named “BLUE” (Best, Linear, Unbiased, Efficient) estimator, and results technically 

became “spurious”. Making any data stationary mean its trend component must be 

eliminated so that any change in the value of series, if caused just by time factor, would 

not be present in the series to exaggerate its explanatory power. However, any patterns in 

the series if still exists, would be due to some other factors like ‘news’, ‘shock’ or  

‘disturbance’ that might cause significant influence on the values of this series. 

Stationarity could be ensured through first (or higher) order difference of the series. 

However, volatility measurement was performed without taking first difference rather all 

series were applied at levels because of the reasons: (a) poorly estimated models were 

obtained in many cases when series applied with first differences at level, or first 

differenced of log to estimate the GARCH models
25

; (b) since each exchange rate was 

already regressed on its own first lag therefore automatically temporal components were 

controlled up to some extent; (c) approximately in all models that were regressed through 

classical linear regression, the model misspecification hypothesis was rejected through 

testing the normality of residuals.   
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 As negative values of  R
2
 and adj_ R

2
 were appeared especially for developing country exchange rates 

whether measured in terms of USD or PKR. Further, the log of sampled series held the elements of non-

stationarity in most cases as well. 
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4.2 MEASUREMENT OF VOLATILITY  

 

4.2.1 A Case for GARCH Models Application  

  

 No universal consensus could be achieved to select an accurate proxy for 

volatility. This might be the reason that different researchers were used multiple proxies 

in different studies [Kumar, R. and R. Dhawan (1999); Dell`Ariccia (1999); Clark, 

Tamirisa, and Wei (2004)]. Historically, those methods that were applied to measure the 

exchange rate volatility include: 

a) standard deviation from the mean and its variants
26

 

b) simple and autoregressive moving averages 

c) ARCH and Generalized ARCH models along with its variants. 

d) “Conditional heteroskedasticity autoregressive moving average (CHARMA) by Tsay 

(1987), the random coefficient autoregressive (RCA) model of Nicholls and Quinn 

(1982), and stochastic volatility (SV) models by Melino and Turnbull(1990) along 

with many others” [Matei (2009), p.43]. 

e) effective variability of exchange rates (EV) and variability of effective exchange rates 

(VEER) by Lanyi and Suss (1982) 

f) exponential weighted moving averages (EWMA) by Korkmaz and Aydin (2005, p.25) 

 Volatility was initially measured by constructing a rolling (moving) variance of 

the time variant series, later it was considered a naïve derivation of uncertainty because 

of its assumption that economic agents did not used to exploit the patterns in the data 

when they tried to forecast uncertainty rather they only seek to measure the fluctuations 

of the exchange rate but not the uncertainty in exchange rate [Amuedo-Dorantes and 

Pozo (2001)]. Further taking the under-root of the squared standard deviation of percent 

exchange rate changes to measure the fluctuation around fixed mean plus the squared 

arithmetic average of percent exchange rate changes by naming it ‘Z-score” [Schnabl 

(2007)].   
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 many other methods as discussed were derived by using standard deviation 
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 Measurement of exchange rate volatility remained an important issue and many 

methods were developed, applied and evaluated beginning from simple standard 

deviation to most modern techniques of Generalized Autoregressive Conditional 

Heteroskedasticity (GARCH) specifications. However, these methodologies were not 

found free of flaws. Firstly, standard deviation and its all applied version remained 

incapable to incorporate the phenomenon of ‘volatility clustering’ usually observed in 

financial time series and the element of heteroskedastic variance.  Secondly, extensively 

used moving average contained these deficiencies: (a) biases due to arbitrarily selected 

length of moving average; (b) underestimating the cost of exchange rate changes due to 

substantial smoothing of fluctuations; and (c) “using deviations from a trend passed 

through the level of the rate rather than on past changes in the rate”. Thirdly, annual and 

semiannual changes, instead of monthly, can be measured with VEER with high level of 

accuracy, whereas EV calculated as the weighted sum of the fluctuation in bilateral 

exchange rates and these weights should be assigned in proportion of total transaction 

that were made in each currency, which data did not generally available
27

. Further using 

realized volatility in terms of absolute percentage changes, lagged standard deviations, or 

even moving average variances would follow the assumption of adaptive expectations 

viz. future values depended upon past values only, but exchange rates values incorporate 

present information as well, hence “endogeneity issue would be the outcome” [Wang & 

Barrett (2002), p.4].        

 

  Since Autoregressive Conditional Heteroskedasticity (ARCH) and its Generalized 

versions (GARCH) models successfully captured the non-constant volatility of time 

series data as compared to mostly applied ARIMA models, “these were outperformed the 

ARIMA even in case of one-step ahead forecast ability” [Sparks & Yurova (2006), 

p.572]. ARCH and GARCH models were debated extensively in literature and were 

considered more effective to generate proxy of volatility variables because of their 

comprehensiveness and diversity to capture the element of persistence in shocks occurred 

over time. These models were remained flexible and accurate but long time series data 
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 See foot note in Lanyi and Suss (1982) at page no. 537-38  
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was found necessary condition to make the parameters` estimates accurate [Matei, 

(2009), p.62].        

  

4.2.2 Understanding the GARCH Models 

  

 Many studies including Andersen  et al. (2001, 2006); Engle (1982, 2001); Engle 

et al. (1986, 1999, 2007); Franses et al. (2002); Frimpong et al. (2006); and French et al. 

(1987) were conducted where major contributions were made by Andersen, Bollerslev, 

and Engle to derive the effective volatility measurement models with effective 

forecasting abilities. Since the word “volatility” referred “variability or instability”, but 

technically known as random (unforeseen) component of time series or the 

(instantaneous) standard deviation or sigma of the random Wiener-driven component in a 

continuous-time diffusion model. It was recognized that inherently volatility remained 

unobserved or latent and evolved-process stochastically through time y(t). Since mean 

and variance of this process was found subject to some conditions, hence called 

conditional mean and variance and represented as 

     yt  = y(t)  for t = 1,2,3,…..n 

 Conditional mean   µt/t-1 = E (yt ǀ Ɲt-1 )   and   

 Conditional variance        ǀ   
         Ɲ   

         
 ǀ   

  ǀƝ
   

  

Whereas ‘Ɲ = information set’ assumed to incorporate all the relevant information 

through time lag (t-1) into the model. Moreover if some new piece of information needed 

to add to obtain next interval-forecast then both the mean and conditional variance would 

deviate as compared to next interval mean and variance and resultant inequality would be 

represented as 

    µt/t-1 ≠ E (yt)   and    ǀ   
          

let suppose the unit of time h = 1 (i.e. h > 0 for discrete intervals), exchange rate ERij = 

price of i-th country`s currency (as PKR) in terms of j-th country`s currency (as USD) 

and profits Πj = returns in jth-country`s currency that might be quantified as [Andersen et 

al. (2006), p. 781]  

    Πj (t,h) =  ERij(t) - ERij(t-h) 
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Here risk was represented by the probability of loss in this profit stream from current 

period (t) to last period (h). Hence, a tradeoff between risk and returns existed for each 

trader or investor that needs to be modeled for valid estimation and forecasting procedure 

essential in designing financial market policies.   

 

 Financial econometrics techniques have already been developed to the extent that 

many methods and models found accessible that could be used to incorporate the attitude 

of investors towards risk and returns. Variance series for a given variable was considered 

suitable to calculate the magnitude of that risk. However, when the patterns in this 

variance were found the major cause of instability in the series due to the violation of the 

‘homoskedasticity viz. constant variance over time’ assumption of classical linear 

regression model, then this particular data series was facing the problem of “volatility”. 

Reason might include: (i) in this time series data the error term of one period was 

significantly correlated with the error term(s) of next time period or/and;  (ii) dependent 

variable was correlated with its own lag values (autoregressive lag) or with the lag values 

of independent variables (distributive lag). Former problem technically named as 

autocorrelation and later one as autoregressive distributive lags
28

.  

 

4.2.3 Estimation of GARCH (p,q) Models          

      

 ARCH represented the Autoregressive Conditional Heteroscedasticity, might be 

decomposed as: 

 Autoregressive showed a feedback mechanism that incorporate past observations 

into the present. 

 Conditional implied a dependence on the observations of immediate past 

 Heteroscedasticity represented a time-varying variance or volatility element 

ARCH models allowed the error term to contain a time varying variance that would be 

conditional on the past behavior of the same series and were introduced by Engle (1982). 

Generalized form usually referred as GARCH, by Bollerslev (1986) that were capable to 

offer the parsimonious model i.e., holding few parameters and minimized the 

                                                 
28

 relevant study consulted here includes Asteriou  (2006), pages no. 218, 222, 246, and 266 
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computational efforts [Bollerslev, Chou & Kroner (1992) and Bollerslev, Engle & Nelson 

(1994)]. These models were widely used primarily for the purpose of financial time series 

analysis [Kroner & Lapstrapes (1993); Grier & Perry (2000); Arize (1998)].       

  

 Time series data of each exchange rate series was tested to detect the auto 

correlation in the series by regressing the selected exchange rate variable on its own lag 

value with the application of ordinary least square for each country individually. When 

results of these autoregressive models showed statistical significance, the strong link 

between depend variable of ith-country`s exchange rate with its own lagged value was 

confirmed. Residuals of these autoregressive models were analyzed as well by using 

Breusch-Pagan-Godfery Serial Correlation LM test to examine the existence of white 

noise i.e., having zero mean and constant variance. Serial correlation was observed in the 

series when ‘Obs.*R-squared’ value proved significant on the basis of Chi-Square 

probability value. To address the problem of omitted variable ‘Ramsey RESET’ was 

applied to ensure the model stability. It confirmed the correct specification of the models 

for statistically insignificant fitted terms [Asteriou (2006), p.114-28].  

 

 After taking the residual series of estimated lagged model, as selected on the basis 

of their significance for each parameter in the model, squared residual series was again 

put through the autoregressive procedure to detect the presence of remaining ARCH 

effects. When at least one lag term of this squared residual series was found statistically 

significant, the presence of autoregressive conditional heteroskedasticity (ARCH) effects 

were confirmed and to address this problem of conditional heteroskedasticity the 

application of ARCH or GARCH specification became indispensible. Breusch-Pagan-

Godfery heteroskedasticity test was applied as well for verification and further 

confirmation. Second autoregressive model of residuals provided another  residuals series 

separately named ‘errors of residuals’ just to differentiate from original model`s ‘residual 

series’. These ‘error of residuals’ series were passed through the normality of residual test 

which includes observing mean, skewness, kurtosis for histogram and Jarque-Bera (JB) 

statistics through descriptive analysis. Theoretically, mean and skewness should be equal 

to zero, kurtosis must be equal to three with insignificant JB-statistics to ensure the 
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presence of ‘white noise’ or confirm that residuals were ‘normally distributed’. Since, the 

existence of white noise could only ensure validity and efficiency of estimated 

coefficients. Resultantly all exchange rates series of sampled currencies were placed 

under the same procedure to select the valid and efficient models.  

   

4.2.4 GARCH Models and Exchange Rates  

  

 When exchange rate values used to oscillate around a mean value whether fixed 

or variant, if such oscillations took place with constant deviation from the mean than 

estimation with accuracy and forecasting with certainty would ensure the correct 

prediction about future patterns in exchange rates. This would allow us to achieve the 

highest levels of certainty in future decisions and policy construction concerned with 

financial returns. However, in reality such kind of certainty could not be achieved and 

future patterns of exchange rates remained uncertain. Reasons might include, firstly 

‘mean value or first moment’ of the series were found mostly ‘non-linear’. Secondly, 

even if mean value assumed to be constant the ‘variance or second moment’ was 

observed so much unstable that the focus was diverted towards unstable part of the 

variance named “Volatility”. Practically, the direction and magnitude of deviation from 

means value were found so much unpredictable that when researches and theorist tried to 

model its behavior to forecast future patterns, the optimal forecast of such process 

established as naïve model Eyt+1 = yt, usually referred as  “random walk”. 

 

4.2.5 Rationale to Use GARCH (p,q) Models  

            

 The main purpose of this study was to measure the impact of exchange rate 

volatility (ERV) on trade and capital flows. Since, traders and investors showed different 

attitude towards risk – as some are risk seeker, risk averter and others are risk neutral – 

which had become indispensible part of financial transactions. For risk seeking traders 

and investors high risk represent high returns because they used to consider higher 

marginal utility of financial returns available in future than the marginal utility of same 

amount of returns in present and opposite the case of risk averter. This element of 
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uncertainty and risk arrived over the time due to temporal shocks that failed to absorb 

within the same period and continue to be reflected in the values of some adjacent 

periods. In case of exchange rates, if variance of the series technically called ‘volatility’ 

remained non-constant over the time then actual returns received by the traders or 

investors might significantly be different from the expected returns. This perhaps would 

lead to shatter the confidence of risk-avert traders and investors.  

 

 Technically classical linear regression models could not be applied because of the 

heteroskedastic variances. Moreover, another important phenomenon usually observed in 

financial time series data including exchange rates was the volatility clustering – if high 

(low) volatility exists in one point of time then it would influence the next adjacent point 

of time and cause high (low) volatility in its future values – consequently, an interval 

containing high volatility follows a period of low volatility or vice versa. However, these 

clusters of volatile behavior neither found systematic nor observed sequential, perhaps 

conforming the ‘random walk’ hypothesis. These periodic patterns of volatility (volatility 

clustering) revealed that observed variance of the series depend upon its own historical 

patterns (lags) but only in adjacent past. Resultantly, adding one or more lag term(s) in 

time series modeling to capture the magnitude of such dependence was necessitated and 

made the variance of the series “conditional” i.e., variance of the series changed over 

time given that some changes were already incorporated in this variance through adjacent 

past.  

 

 Since, financial time series need quantification through some models that should 

be capable to explain investors’ behavior towards risk, expected returns, and volatility as 

well, so market participants can manage risk and volatility to ensure their returns safely. 

Exchange rate series like other financial time series exhibits two main properties i.e., fat 

tails and volatility clustering. These series may also contain asymmetries, leverage 

effects, long run persistence and even the nonlinearities in volatility that can successfully 

be captured through GARCH type models.
29

 Hence GARCH (1,1) models and some of its 

                                                 
29

 “‘fat tail’ reflected different degrees of leptokurtosis for the same variance” as elaborated by Floros 

(2008) 
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variants like Threshold GARCH, Exponential GARCH, Power GARCH and Component 

GARCH were considered suitable to resolve above stated issues and helpful to 

understand the dynamics of exchange rate series. Further, examining the behavior of 

conditional variance became so vital in financial analysis, especially within the context of 

temporal dynamics, that the riskiness of any financial asset can effectively be evaluated 

by just probing the underlying behavior of the conditional variance in the time series 

values of that asset.  

 

4.3 CONCEPTUALISING THE GARCH MODELS 

 

   Mean and variance equations are applied simultaneously in GARCH (p,q) models. 

Mean equation may contain two or more than two variables, may be separate ones or 

lag(s) of dependent or/and independent variables, so it may be a simple autoregressive 

model, or autoregressive distributed lagged model. Whereas, variance equation contains 

at least two terms, as in simple GARCH (1,1),    as a residual series of mean equation 

and a second term    as a non-constant or conditional variance. In conditional variance 

equation the condition is generally mentioned as                   which shows that 

the residuals of mean equation are subject to the information set ‘  ’ that will reflect 

some element of ‘news, noise, shock, or innovation’ arrived in the system in any way 

over the time
30
. However, this information set ‘  ’assumed to hold the property 

“identically, independently normally distributed with zero mean and non-constant 

(conditional) variance”.  

 

 This information set (  ) may be demonstrated as: the residual series of mean 

equation depends on this news (  ) element and any change in it will oscillate around 

zero mean i.e., positive and negative news are on average cancelled out by each other, but 

its variance varies over time. Any asymmetric patterns of change in this news (  ) in 

adjacent past (t-1) as recoded by conditional variance (    ) will transmit in the series of 

residuals through news (  ) element, the residuals of mean equation will change 

                                                 
30

 In this study only two terms either ‘news’ or ‘shock’ are repeatedly used to reflect the information set 

(  ) because all other terms have the same meaning in literature. 
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resultantly and instigate more change in the conditional variance of current period (  ) 

which will reflect through the change in current residual series (  ). This will lead to 

establish a strong interconnectivity between current and the past values of residuals and 

their respective variances via disturbing the mean equation. 

 

 In GARCH (p,q) model ‘  ’ as a variance scaling parameter depends upon the 

past values of the ‘shock (    )’. Lagged squared residual term (    
 ) helps to capture 

the ‘p’-term of moving average component whereas lagged variance term (    ) allow to 

capture the ‘q’-term of autoregressive (historical) component [Asteriou, D. (2006), 

p.278]. 

 

In this study GARCH (1,1) along with its different selected specification was applied to 

capture maximum possible dimensions of ‘news’ or ‘shock’. The choice of this selection 

mainly based on identification and analysis of (a) long run persistence through 

Component GARCH specification; (b) leverage effect and asymmetries through 

Thresholds GARCH and nature of these asymmetries via Exponential GARCH and (c) 

non-linearity in variance of the series with Power GARCH specifications. Most of the 

studies have already proved that GARCH (p,q) application is better than any other 

method of volatility measure especially with first lag viz. p=1 and q=1, because in recent 

literature when GARCH (1,1) was compared with higher lag GARCH (p,q)  or even other 

type of volatility models, it performed better in most cases [Floros (2008); Tripathy & 

Gil-Alana (2010) p. 1489-90; Gozgor & Nokay (2011) p. 131-2; Vee et al. (2011) p. 02]. 

As Pacelli (2012) concluded by using GARCH (1,1) that GARCH models performed 

better to forecast the exchange rate dynamics. Many studies have supported the idea of 

using generalized autoregressive conditional heteroskedasticity approach to proxy the 

volatility perhaps due to the existence of non-constant variance. Al Samara (2009) 

elaborated that real exchange rates might changed with monetary variables, whereas 

autoregressive components of the real exchange rates i.e., the lag(s) of real exchange 

rates, had also proved highly influencing variable(s) especially within time series 

specification. Asseery and Peel (1991) further argued that to make a proxy of exchange 

rate volatility, using conditional second moment of the given time series had its own 
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economic relevance. Caporale and Doroodian (1994) were also applied GARCH (1,1) 

specification to generate the proxy for 'volatility' of real exchange rate. Matei, (2009) has 

assessed the forecasting techniques and evaluated the superiority of advance complex 

models by reviewing fifty most important papers in this regard and concluded that 

GARCH is superior in forecastabilities as compared to other models, however, found 

sensitive to the frequency of data and better performed with high frequency data
31

.  

 

4.4 GARCH MODEL SPECIFICATION SELECTION 

 

 Mathematically GARCH models specifications include a single mean equation 

with one or more explanatory variables and conditional variance equation(s) with first lag 

of residual and non-constant variance as explanatory variables [Bollerslev (2008)]. 

However, lag explanatory variables in conditional equation varies in each specification.     

 

4.4.1 GARCH (p,q) Specification Model  

 

“Bollerslev (1986) developed GARCH (p,q) model to introduce autoregressive and 

moving average components in the non-constant variance” [Irfan et al. (2010) p.1091]. 

Mean equation as applied in this study  

              

                  

Variance equation [for GARCH (1,1)]              
         

Variance equation [for GARCH (p,q)]               
  

           
 
    

Where,    = non-constant variance and    = information set, if         where   and 

   must satisfy the non-negativity condition GARCH (1,1) will be stationary. 

Accordingly,    as a variance scaling parameter depends upon the past values of the 

‘Shock’ i.e., p – lagged squared residual (    
 ) term and the ‘history’ i.e., its own past 

values reflected by q – lagged conditional variance (    ) term. However, if “p” 

approaches towards infinity than ARCH (p) specification approaches GARCH (1,1) 

specification. GARCH specification is preferable because higher order ARCH will 

                                                 
31

 See page 44-45, 62 in Matei, (2009) 
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contain large number of parameters causing low degree of freedom whereas in GARCH 

(1,1) small number of parameters will allow to retain high degree of freedom in the 

model.   

  

4.4.2 Component GARCH (CGARCH) Model 

 

 There are time series that contain those elements which cause a long run or 

persistent impact on volatility present in the series and exchange rate series may be one 

of them. This long run persistence cannot be measured by simple GARCH (p,q) model, 

hence Component GARCH has been applied to take long run volatility dependencies of 

the series. Engle and Lee (1999) have designed component GARCH model to take long 

run volatility dependencies effectively into account. 

             
                                     

         
 

     
                                                      

The CGARCH model can be obtained by relaxing the assumption of a constant variance 

(after substituting the value of    in the second equation and solving it, first equation may 

be obtained)  

              
                                                     

                        
                           

Where,     is volatility,    is the long run component. 

 

4.4.3 Nonlinear or Power GARCH (PGARCH) Model 

  

 This model was proposed by Higgins and Bera (1992). Initially, “Taylor (1986) 

and Schwert (1989) have introduced the GARCH model by using standard deviation 

instead of variance” [Floros (2008), see p. 37]. This model helps to parameterize the 

conditional standard deviation raised to the power ʊ (epsilon) as a function of the lagged 

conditional standard deviations and the lagged absolute innovations raise to the same 

power ʊ. 
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ʊ        

 

   

               
ʊ     

 

   

    
ʊ  

For ʊ = 2, this specification will reduce to standardized GARCH (1,1) model. In most of 

the financial time series usually the estimates of “ʊ” remained less than two but not 

necessarily be proved significant. The parameter (  ) allows to measure the asymmetry of 

up to the order ‘r’ with the condition that      and         for all          , 

whereas                       

 

4.4.4 Exponential GARCH (EGARCH) Model  

   

 This model allows leverage effect to be exponential rather quadratic by using the 

log of variance series. It ensures the estimates of conditional variance remain non-

negative and helps to test the asymmetries in news impact. If     , effect of new is 

symmetric while      effect is asymmetric. Mean Equation with conditional variance 

as an explanatory variable 

Variance equation is               
 
    

    

     
         

 
    

If the coefficient of EGARCH term (  ) is significant and negative, asymmetries in the 

news-impact will be evident, and dominant shock will be the negative as well, that is, bad 

news has caused greater volatility in the series than good news of the same magnitude.   

 

4.4.5 Threshold GARCH (TGARCH) Model 

   

 Threshold GARCH model was introduced by Zakkoian (1990) and Glosten, 

Jaganathan and Runkle (1993). Since GARCH (p,q) usually behave symmetrically 

without differentiating the impact of ‘good news’ or ‘bad news’. This may cause a bias 

towards absolute value of ‘news’ because of ignoring the sign. In actual times series data 

good and bad news may generate different impact on volatility. It may happen that good 

news bring about more impact on volatility than the bad news of the same magnitude but 

usually bad news imparts greater impact on volatility than good news of the same 

magnitude, such phenomenon is referred as ‘leverage effect’. TGARCH model helps to 
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capture it. A dummy variable     ) resides in the variance equation as a multiplicative 

term of residual squares to allow the quantification of such patterns. This dummy 

assumes value one if bad news occur and the term (    
      ) stays in the model, if the 

sign of coefficient of TGARCH term ( ) is ‘positive’ then the bad news intensifies the 

volatility in comparison to a good news of the same magnitude perhaps vice versa 

otherwise.  Direction of impact can be measured as: 

                                                      . Positive shock 

(good news) causes impact equals to   only, whereas negative shock (bad news) 

generates impact equals to    . Moreover, news impact will become symmetric if 

    and asymmetric if    .    

Variance equation of TGARCH (1,1)              
              

      

and   for TGARCH (p,q)              
  

           
 
           

     
 
    

 All models were estimated through autoregressive mean equation for each real 

exchange rate series by using GARCH models and its variant with the assumption that 

GARCH family has the significant capability to model the conditional variance and to 

capture the dynamics endowed in these variances. Therefore without indulging ourselves 

into the debate of comparison and selection of the best models, all models were equally 

considered to generate volatility series that were incorporated later in panel data analysis. 

Applying different specification of GARCH models  were considered suitable to analyze 

and diagnose the nature of volatility impact on trade related and capital flows related 

variables because it might be possible that simple volatility remain unable to cause any 

significant impact but asymmetries, long run persistence,  transitory components and 

nonlinearities in volatility impart pronounced impact in this regards. 

 

4.5 DERIVATION OF ‘VOLATILITY’ VARIABLES  

       

 Initially “GARCH (1,1) models were estimated by imposing the restriction 

‘variance target’ on constant term” [as justified by Siddiqui (2009), p.90], which made 

constant term the function of GARCH parameters and unconditional variance by using 

    as unconditional variance of residuals:               
 
       

 
    . This helped 

us to ensure the stationarity by keeping sum of ARCH and GARCH terms less than unit 
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(       )  in about all cases for dollar based exchange rate volatility models and 

most of rupee based volatility models. Further by keeping the intercept term the function 

of ARCH and GARCH coefficients it will become non-constant as well.  

  

 Further specifications were included: mostly Marquardt and in few cases BHHH 

for optimum iterative algorithm were applied; generally normal (Gaussian) error 

distribution assigned by assuming that errors follow normally distribution, however 

replaced with Students`t and generalized error distribution (GED) where errors were 

found non-normal; Bollerslev-Wooldridge heteroskedasticity  consistent covariance of 

coefficients were tested and included only wherever they proved significant as they 

helped to “provide correct estimates of the coefficient covariance in the presence of 

heteroskedasticity of an unknown form however it assumed serially uncorrelated 

residuals will obtain through estimated equation” [Agung (2009), p.263].      

 

 These volatility variables were named and derived in such a way that: VOLG 

from GARCH (1,1) model based volatility; VOLE from EGARCH (1,1,1) model based 

volatility; and VOLT from TGARCH (1,1,1) model based volatility variables. However, 

in case of CGARCH (p,q, asymmetry) and PGARCH (p,q, threshold) models, volatility 

variables were derived only through those models which remained significant with any 

lag specifications. Very small number of CGARCH models (about 13) proved significant 

to generate volatility variables named VOLC out of total 56 models tested in both 

currencies for full sample by using both dollar and rupee as a base currency. The same 

strategy was applied on PGARCH models to obtain the significant models that allowed 

us to derive volatility variables as VOLP. Lag terms of significant models along with 

values of the power coefficient were reported in the tables.    

 

 An internal comparison was made during estimation to pick better models for 

each country`s exchange rate when more than one models for each specification were 

found significant by using the smallest values of Akaike Information Criterion (AIC) and 

Schwarz Information Criterion (SIC). However, SIC preferred to evaluate and compare 
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and selected the best one for category of models
32

. All five categories of these models 

were passed through the same procedure and for each country`s exchange rate ten 

volatility variable have been derived i.e., each five GARCH variants with USD and PKR 

based currencies separately. These results were further supplemented with F-statistics, 

log likelihood and Durbin Watson (DW) statistics as well (not reported). As far as graphs 

were concerned, the line graphs remained more helpful to effectively capture the spikes 

and their patterns as compared to Quantile-Quantile and Empirical CDF plots because 

magnitude and average level of volatility might be reflected through line graphs
33

. 

 

4.6 ESTIMATION AND ANALYSIS: GARCH MODELS 

  

 Since ARCH models and its generalized version were allowed conditional 

variance to be analyzed along with mean equation so that time series based volatility can 

be modeled. When variance was considered the function of volatility in terms of past 

values of the same series with or without adding other variables, the variance equation 

would obtain that enabled researchers to determine and analyze the associated risk of 

holding some financial asset [Siddiqui (2009), p.86]. In GARCH (1,1) models, as were 

applied with restriction, conversion or divergence (explosive power) could possibly be 

determined, because according to Monte Carlo assumptions, convergence achieved if the 

sum of Coefficients of ARCH and GARCH terms were less than unity and vice versa 

otherwise [Siddiqui (2009), p.86]. Three dimensional criteria were considered to choose 

the valid model: 

a) “The coefficient of lagged dependent variable in mean equation must contain 

values less than one to ensure that estimated autoregressive process was 

stationary” [Agung (2009), p.432].     

b) As in an iterative process “convergence must be achieved preferably up to 500 

iterations” [Eviews – 7 User Guide, p.753] 

c)   All parameters (variables` coefficient) must be significant up to 10% level of 

significance with smallest possible number of iterations for convergence 

                                                 
32

 Since Schwarz Criterion (SC) is an alternative to the AIC but “imposes a larger penalty for an additional 

coefficient used in the model” [Agung  (2009), p.28] 
33

 See appendix - C 
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An efforts was made to apply single ‘residual error distribution’ specification in case of 

both (Threshold) TGARCH   and (Exponential) EGARCH models, however, to seek 

strong models all possible options were tested as well and reported accordingly.     

TABLE 4.0 : Description of Volatility Specifications  

Volatility 

proxy 

Elements captured in 

‘news’ component 

Explanations 

GARCH Volatility clustering It leads to quantify the impact of any shock on variance that 

continues to transmit itself during adjacent time interval, as 

large shock is followed by larger one and small shock is 

followed by smaller one. However, shock transmission 

process is captured by non-linear specifications
34

. 

EGARCH Leverage effect , 

nature of dominant 

shock  

It helps exposing the shock, which may strongly influence the 

variance, because ‘negative shock’ causes loss in returns more 

than the gains from ‘positive shock’.  

TGARCH Asymmetries in news, 

impact of bad news 

It measures the significance and proportional contribution of 

‘negative shock’ that destabilizes the variance.  

CGARCH Long run persistence 

(of ‘news’) in 

volatility patterns 

It reflects the consistency of ‘shock impact’ in variance series 

which may not allow the variance to become stable over time.   

NGARCH 

(PGARCH) 

Nonlinearities & 

asymmetries 

It allows capturing the degree of correlation between the 

current and lagged observation of the time series in absolute 

and squared terms remains significantly positive for very long 

lags
35

.       
 

 

4.6.1 GARCH (1,1) Models : Graphical Analysis 

 

 All GARCH (1,1)  models were graphically represented in the appendix – C and 

D.  First column represented the developed countries and second column the developing 

countries. As whole all currencies were remained more volatile in US dollar exchange 

rate as compared to Pak-rupee. Different set of countries were classified on the basis of 

difference in exchange rate volatility intensity. Indonesian rupiah found to be the most 

volatile currency in both exchange rates term. Recurrent spikes and high level of 

fluctuation was observed in those countries where exchange rates were more volatile. The 

presence of high volatility clustering in their currencies was another attribute of such 

countries. Pakistan`s exchange rate volatility surpassed the members of medium volatility 

group, however, remained close but lower than one standard deviation (SD). Most of the 

countries were the part of low and lowest volatility groups, where volatility remained less 

than 0.2 and 0.035 standard deviation respectively.   

                                                 
34

 Clement (2005), p.64 
35

 Islam (2005), p.133 
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TABLE 4.1:  Graphical Analysis of GARCH (1,1) Based Volatilities 
Country-wise-Currencies Average Volatility 

Margins 

(Standard 

Deviation) 

Trend 

(Frequency of 

Fluctuations) 

Highly Volatile (Spikes) Years (Period)  

 PAK-

Rupee 

US-

Dollars 

PAK-

Rupee 

US-

Dollars 

PAK-Rupee US-Dollars 

Australian Dollar (ASD) 0.001123 0.033153 No  

(H)* 

@Up 

(H*) 

72-74, 77, 83, 85,  86, 

08-09 

73, 74, 77, 83, 85, 86, 

98, 01-02, 09  

Bangladesh Taka (BDT)  0.032343 0.725098 No @Down 
(H) 

No  75, 85, 90, 01-02, 06-
07 

Belgium Frank (BGF) 0.000796 0.022032 Down 

(H) 

No 

(M) 

72-74, 81,  82, 85  

Canadian Dollar (CAD) 0.00133 0.015067 No Up 

(L) 

72 09 

Chinese Yuan (CHY) 0.004714 0.196466 @Down 
(H) 

@Up 
(H*) 

72-74, 78, 94-95 72, 78, 94 

Egyptian Pound (EGP) 0.004628 0.102956 No  

(M) 

No  

(H) 

72-74, 79-81, 90-92, 

03 

74-75, 79-81, 90-92, 

95, 01, 03-04, 08 

French Franc (FRF) 0.000941 0.020766 Down 

(M) 

No  

(M) 

72-73 No  

German Dutch Mark 

(GDM) 

0.000949 0.021598 No  
(H*) 

No 
 (L) 

71, 72, 73-74, 81, 84 73 

Hong Kong Dollar (HKD) 0.004573 0.087218 No  

(M) 

@Up 

 (M) 

72-74, 80, 81-84, 89-

90,   

73-74, 79-81, 83-84, 

05 

Indian Rupee (INR) 0.02109 0.639649 No  @Up  

(H*) 

No  92, 93, 95-96 

Indonesian Rupiah (ISR) 9.773622 390.4742 No 

 (H*) 

No 

 (H*) 

72, 74, 79, 82, 83, 86, 

98-99, 01-02, 09.  

70, 72, 73, 79, 83, 86, 

97-98, 01, 06, 09 

Italian Lira (ITL) 0.00083 0.020386 @Down 
(H*) 

No  
(H)* 

72-74, 76, 81 74, 76, 85-86, 93, 97, 
01, 09 

Japanese Yen (JPY) 0.140736 3.285553 Down  

(H) 

No  

(M) 

72-73, 86, 95, 98 71 

Kenya Shilling (KNS) 0.080893 2.369582 No 

 (H*) 

@Cyclical 

(H*) 

72, 76, 81-82, 93, 95-

96, 98 

75, 76, 81-82, 84, 93-

95, 98, 03, 06 

Korean Won (KRW) 1.233907 21.38206 Cyclical 
(H*) 

No 
(H)* 

71-73, 74-75, 76,80-
81, 83, 89, 94, 96, 98-

99, 01, 08-09 

71, 74, 80, 98-99, 01, 
08-09 

Kuwaiti Dinar (KWD) 1.79E-04 0.003537 No  
(M) 

No  
(M) 

71-74, 79-80, 83 79-80, 89 

Malaysian Ringgit (MLR) 0.002801 0.039892 No  No  

(H*) 

72 73, 75, 80, 92, 94, 98-

99 

Mexican Peso (MXP) 0.014758 0.49483 No 

(H*) 

No 

(H)* 

72, 77, 81-83, 86, 88, 

95, 98, 09 

77, 81-83, 86-87, 95-

96, 98, 09 

Netherlands Guilder (NLG) 0.001032 0.022348 Down 
(L) 

No 
(L) 

72, 81-82 74, 82, 85-86 

Pakistani Rupee (PKR) __ 0.997572 __ No 

(H*) 

__ 72, 73, 89, 93, 95, 97, 

99,01 

Russian Ruble (RUR) 0.166004 7.815225 Cyclical 

(H*) 

Cyclical  

(H*) 

72, 82, 92-94, 98-99, 

09 

72, 92-94, 96, 97, 98-

99, 2000-01, 09  

South African Rand (SAR) 0.005836 0.188274 @Down 
(H)* 

Up 
(H*) 

72, 76, 81, 84-86, 98, 
02-03, 09 

72-73, 76, 84-86, 95, 
98, 02-03, 09 

Singapore Dollar (SGD) 0.001527 0.021871 No  

(H*) 

No  

(M) 

71, 72, 75, 79 73-74, 98 

Sri Lankan Rupee (SLR) 0.077471 1.942905 No  

(H*) 

No  

(H*) 

72, 78, 79, 81-82, 90 77-78, 80, 81, 83, 89, 

93, 95, 98, 02, 05, 07 

Spanish Peseta (SPP) 0.001546 0.022663 No  
 

No 
(L) 

72* No  

Thai Land Baht (THB) 0.025838 0.584162 Down 

(H*) 

No  

(M-H*) 

72, 80, 81, 85, 98-99, 

2001 

81, 85, 98-99, 2001, 07 

Turkish Lira (TRL) 0.002733 0.078735 Down 

(M) 

No  

(M) 

71, 72, 80, 94-95, 01-

02 

71, 80, 94-95, 01-02 

United Kingdom Pound 

(UKP) 

0.000735 0.015928 Down 
(H)* 

No  
(H)* 

72-73, 81, 84-85, 89, 
93, 97, 09 

79, 85, 93, 09 

United States Dollar (USD) 0.000706 __ Down 

(H)* 

__ 72 __ 

Notes:  Graphs were drawn in logarithmic transformation but values were used at level in this table therefore representing   deviation 

from the mean at original level of measurement 

 @ Represent ‘at Margins’. Whereas ‘H’ for High, ‘M’ for Medium and ‘L’ for Low level of frequencies 

 * Significantly observable ‘Volatility  Clustering’, within braces if compatible with frequency otherwise placed outside the braces  
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 Graphical analysis also revealed that volatility series remained generally 

stationary in most of the cases however in some cases trend was present either marginally 

or considerably. In many cases, volatility spikes were coincide in terms of time span in 

both currencies reflecting the probability that third country effect remained absent and the 

element of volatility component came through respective country`s own economic or 

financial scenarios.      

 

4.6.2 GARCH (1,1) Models : An Empirical Analysis 

 

 Since, invertible series held the property of convergence, where sum of the 

coefficient of both ARCH and GARCH terms in the models must be less than unity, 

therefore all the exchange rate were evaluated in both currency terms. Conditional 

distribution of errors were assumed normal (Gaussian) except for those cases where 

models with full significance of parameters could not be obtained, other options 

including non-normally Student`s – t distribution, Generalized Error Distribution (GED) 

were used. Algorithmic option ‘Marquardt’ helped to achieve convergence successfully 

in most of the cases as compared to Berndt-Hall-Hall-Hausman (BHHH).  In dollar 

termed exchange rates series converged earlier as compared to rupee termed exchange 

rates series. In estimation, efforts were made to get models by applying Bollerslev-

Wooldridge (1992) method of heteroskedasticity consistent covariance which allow the 

computation of quasi-maximum likelihood covariance and standard errors, needed to 

apply if residuals were not found conditionally normally distributed [Floros (2008), p.37]. 

However, in some cases normally distributed error failed to hold that property, resultantly 

those models were considered fit which contained each parameters of mean and variance 

equations significant at most 10% level of significance.       

 

 Significance of all GARCH (1,1) models in both currency terms reveal that 

volatility clustering is playing important role to cause changes in the exchange rates on 

monthly basis, these results are supported by Andersen et al. (2001)  when they found 

strong evidence regarding volatility clustering impact on daily returns.  
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TABLE 4.2: GARCH (1,1) : US DOLLAR BASED MODELS  
RER_Country ARCH 

Coefficient (  ) 

(z-statistics) 

GARCH 

Coefficient 

(  ) 

(z-statistics) 

Optimization Algorithm^          
Convergent/ 

Explosive 

-No. of 

Iterations 

RERD_ASD 0.284651 

(4.10)* 

0.596191 

(5.78)* 

Marquardt 0.880842 <1 Convergent-45 

RERD_ BGF 0.096275 
(2.63)* 

0.858712 

(16.24)* 
Marquardt 0.954987 <1 Convergent-18 

RERD_ BDT 0.216256 

(4.34)* 

0.745320 

(10..72)* 

Marquardt 0.961576 <1 

 

Convergent-237 

RERD_ CAD 0.042615 

(2.65)* 
0.953193 

(51.59)* 

Marquardt 0.995808 <1 

 

Convergent-11 

RERD_ CHY 

[GED@2.5] 

0.783574 
(23.67)* 

0.116985 
(2.98)* 

Marquardt  0.900559<1 
 

Convergent-131 

RERD_ EGP 

[t@10] 

0.279262 

(17.71)* 

0.718244 

(44.43)* 

Marquardt  0.997506<1 

 

Convergent-29 

RERD_ FRF 0.107337 

(3.82)* 
0.868634 

(23.89)* 

Marquardt 0.975971<1 

 

Convergent-19 

RERD_ GDM 0.106903 
(2.70)* 

0.854000 

(16.77)* 
Marquardt 0.960903 <1 

 
Convergent-10 

RERD_ HKD 0.102602 

(4.46)* 
0.873107 

(37.30)* 

Marquardt 0.975709 <1 

 

Convergent-29 

RERD_ INR 0.315616 

(7.30)* 

0.598453 

(9.70)* 

Marquardt 0.914069 <1 

 

Convergent-238 

RERD_ ISR 1.787072 
(3.36)* 

0.165427 
(2.61)* 

Marquardt,  without 

restricted constant term 

1.952499 >1 

 

Explosive-862 

RERD_ ITL 0.203095 

(4.78)* 

0.741284 

(12.69)* 

Marquardt 0.944379 <1 

 

Convergent-14 

RERD_ JPY 0.058305 

(1.79)** 
0.904221 

(14.08)* 

BHHH 0.962526 <1 

 

Convergent-51 

RERD_ KNS 0.379841 
(2.55)* 

0.623122 
(5.23)* 

Marquardt,  without 

restricted constant term 

1.002963 >1 

 

Explosive-50 

RERD_ KRW 0.583274 

(3.01)* 

0.326481 

(1.58) ** 

BHHH 0.909755 <1 

 

Convergent-43 

RERD_ KWD 

[t@10] 

0.081725 

(5.86)* 
0.906066 

(58.20)* 

Marquardt  0.987791<1 

 

Convergent-74 

RERD_ MXP 0.337620 
(2.75)* 

0.636507 
(4.71)* 

Marquardt 0.974127 <1 
 

Convergent-59 

RERD_ MLR 0.621868 

(7.21)* 

0.276835 

(2.44)* 

Marquardt 0.898703 <1 

 

Convergent-56 

RERD_ NLG 0.094233 

(2.79)* 
0.867497 

(22.51)* 

Marquardt 0.96173 <1 

 

Convergent-13 

RERD_ PKR 1.430321 
(1.67)** 

-0.008884 
(-11.79)* 

Marquardt without 

restricted constant term 

1.421437 >1 

 

Explosive-38 

RERD_ RUR 3.682844 

(2.46)* 

0.076209 

(1.68)**  
Marquardt  without 

restricted constant term  

3.759053 >1 

 

Explosive-96 

RERD_ SAR 0.279295 

(4.01)* 

0.705559 

(9.46)* 

Marquardt 0.984854 <1 

 

Convergent-33 

RERD_ SLR 0.775119 
(2.98)* 

0.194128 
(2.78*) 

Marquardt,  without 

restricted constant term 

0.969247 <1 
 

Convergent-30 

RERD_ SGD 0.139742 
(2.26)* 

0.701444 
(6.49)* 

Marquardt 0.841186 <1 
 

Convergent-15 

RERD_ SPP 0.041490 

(1.56)** 
0.907352 

(16.13)* 

Marquardt  0.948842 <1 

 

Convergent-11 

RERD_ THB 0.285579 

(1.88)** 

0.478501 

(3.69)* 

Marquardt,  without restricted 

constant term 

0.76408 <1 

 

Convergent-190 

RERD_ TRL 0.131245 
(20.00)*  

0.799107 
(76.34)* 

Marquardt (without RSE) 0.930352 <1 
  

Convergent-82 

RERD_ UKP 0.226794 

(5.05)* 

0.663268 

(8.97)* 

Marquardt 0.890062 <1 

 

Convergent-14 

Notes:  ^ “Marquardt” algorithmic optimization was applied but where coefficients proved insignificant BHHH (Berndt-Hall-Hall-
Hausman) was tested. Further Heteroskedasticity consistent covariance (Bollerslev-Wooldridge) were used. Constant term in all 

models was restricted as the function of the GARCH parameters and the unconditional variance. All models are stationary except 

USD based PKR 

 * Significant at 5%, ** at 10%.   
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TABLE 4.3: GARCH (1,1): PAK-RUPEE BASED MODELS   
RER_Country 

[Error Distribution] 
ARCH 

Coefficient (  ) 

(z-statistics) 

GARCH 

Coefficient (  ) 

(z-statistics) 

Optimization 

Algorithm^ 
         

Convergent/ 

Explosive 

-No. of Iterations 

RERR_ASD 0.849144 

(29.14)* 

-0.008907 

(-10..29)* 

Marquardt 0.840237<1 

 

Convergent-51 

RERR_ BGF 

 

0.200190 

(6.68)* 

0.793676 

(25.97)* 

Marquardt 0.993866<1 

 

Convergent-207 

RERR_ BDT 

[Students` t] 

0.014725 
(3.60)* 

0.979600 

(183.7)* 
Marquardt 0.994325<1 

 
Convergent-17 

RERR_ CAD 

[Students` t] 

0.000876 

(3.68)* 

0.999913 

(6545)* 

BHHH 1.000789>1 

 

Explosive-30 

RERR_ CHY 0.204335 

(4.41)* 

0.766797 

(12.78)* 

Marquardt 0.971132<1 

 

Convergent-234 

RERR_ EGP 

[GED] 

0.137942 
(3.42)* 

0.838840 
(17.39)* 

Marquardt 0.976782<1 
 

Convergent-34 

RERR_ FRF 0.101547 

(8.20)* 
0.896949 

(71.16)* 

Marquardt 0.998496<1 

 

Convergent-175 

RERR_ GDM 0.626305 

(7.13)* 

-0.164023 

(-30.72)* 

Marquardt 0.462282<1 

 

Convergent-52 

RERR_ HKD 

[Student`s – t ] 

0.180939 
(4.95)* 

0.800635 
(20.32)* 

Marquardt 0.981574<1 
 

Convergent-63 

RERR_ INR 

[GED] 

0.001626 

(3.23)* 

0.998588 

(1984)* 

Marquardt 1.000214>1 

 

Explosive-88 

RERR_ ISR 1.662280 

(5.58)* 

0.174667 

(4.24)* 
Marquardt, 

without 

restriction 

1.836947>1 

 

Explosive-30 

RERR_ ITL 

[GED] 

0.210044 

(3.83)* 

0.757048 

(11.30)* 

Marquardt 0.967092<1 

 

Convergent-101 

RERR_ JPY 0.144470 
(5.54)* 

0.853663 

(32.52) 
Marquardt 0.998133<1 

 
Convergent-104 

RERR_ KNS 

[GED] 

0.444142 

(7.59)* 

0.472030 

(6.57)* 

Marquardt 0.916172<1 

 

Convergent-21 

RERR_ KRW 1.809092 

(2.06)* 

0.379925 

(3.00)* 
Marquardt,  

without 

restriction 

2.189017>1 

 

Explosive-63 

RERR_ KWD 

[GED] 

0.174085 

(3.90)* 

0.805181 

(15.07)* 

Marquardt 0.979266<1 

 

Convergent-95 

RERR_ MXP 

[GED] 

0.582858 
(7.61)* 

0.354729 
(4.12)* 

Marquardt 0.937587<1 
 

Convergent-32 

RERR_ MLR 0.007827 

(5.08)* 

-0.622043 

(-6.65)* 

Marquardt -0.614216<1 

 

Convergent-26 

RERR_ NLG 0.099376 

(8.37)* 
0.899490 

(73.67)* 

Marquardt 0.998866<1 

 

Convergent-197 

RERR_ RUR 0.813796 
(10.15)* 

0.185714 
(2.31)* 

Marquardt 0.99951<1 
 

Convergent-24 

RERR_ SAR 0.274207 

(4.27)* 

0.702237 

(9.71)* 

Marquardt 0.976444<1 

 

Convergent-108 

RERR_ SLR 0.435121 

(1.96)* 

0.255231 

(3.25)* 

Marquardt 0.690352<1 

 

Convergent-246 

RERR_ SGD 0.658353 
(4.47)* 

-0.181195 
(-26.42)* 

Marquardt 0.477158<1 
 

Convergent-182 

RERR_ SPP 0.004589 
(1.87)** 

-0.860440 

(-2.80)* 
Marquardt -0.85585<1 

 
Convergent-29 

RERR_ THB 0.430015 

(5.93)* 

0.530468 

(7.67)* 

Marquardt 0.960483<1 

 

Convergent-130 

RERR_ TRL 0.090596 

(2.52)* 
0.903255 

(21.27)* 

BHHH 0.993851<1 

 

Convergent-57 

RERR_ UKP 0.313476 
(3.52)* 

0.675075 
(7.37)* 

Marquardt 0.988551<1 
 

Convergent-165 

RERR_ USD 0.485640 

(4.06)* 

0.497765 

(4.01)* 

Marquardt 0.983405<1 

 

Convergent-141 

Notes:  restriction of ‘variance target’ was imposed  because constant term in all models was restricted as the function of the GARCH 
parameters and the unconditional variance. Heteroskedasticity consistent covariance (Bollerslev-Wooldridge) were used with this 

restriction as well.. All models are stationary except PKR based ASD, CAD,GDM, MLR, SGD and SPP  

 ^ “Marquardt” algorithmic optimization was preferred because in many cases either coefficients proved insignificant or iteration 

failed to improve after specific level in case of  BHHH (Berndt-Hall-Hall-Hausman).  

 * Significant at 5%, ** at 10%. Only Significant models reported. 
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 In case of conditional variance models independent variables with “probability 

values less than 20% (or p<0.20) allowed to conclude that the concerned variable(s) 

impart significant effect on dependent variable at 10% level of significance” [Agung 

(2009), p.440]. The selection of models were performed under the same guidelines, 

however by exhausting all the possible options the most accurate models were acquired 

that further be used to  derive all possible volatility variables in form of GARCH variance 

series. 

 Results of all twenty eight currencies exchange rates in dollars terms were 

mentioned in table 3.1 and in table 3.2 in rupee terms, allowed us to compare GARCH 

(1,1) based models both in dollar and rupee terms respectively. Most of the exchange 

rates models revealed higher probability of convergence, consistency with minimum 

iterations and found invertible. Generally, dollar based exchange rate variances 

converged more rapidly in comparison to rupee based. The exchange rate series which 

remained explosive with higher volatility and divergence were included Indonesian 

Rupiah, Kenya Shilling, Pakistani Rupee and Russian Ruble in US-dollar terms. Whereas 

Canadian Dollar, Indian Rupee, Indonesian Rupiah, Korean Won and Malaysian Ringgit 

in Pak-rupee terms. One of the common and valid reasons for these divergences might be 

that ‘variance targeted constant term’ restriction had to be removed to obtain a correct 

model specifications and to ensure their significance as well. Only rupee based Canadian 

dollar and Indian rupee exchange rates remained explosive along with that restriction.  

                

 In tables 3.1 and 3.2, the sum of estimators` coefficients values of each GARCH 

based conditional volatility model was found close to unity and reflecting the persistence 

of volatility shocks. Roughly all volatility models revealed highly significant and positive 

values of the coefficient of lagged exchange rates in the mean equation. Moreover, the 

coefficients of lagged conditional variance were remained significant as well, mostly 

positive, and less than one, making it clear that last period news still caused significant 

impact on volatility. The existence of long memory in variances might be evident where 

the sum of ARCH and GARCH terms` coefficient values approaches unity describing a 

pattern of fractionally integrated (I(d)) time series, such as in terms of Pak-rupee: 

Bangladeshi taka, Canadian dollar, French franc, Indian rupee, Japanese yen, Malaysian 
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ringgit, Netherlands guilder, Spanish Peseta and Turkish lira, whereas Belgium Frank, 

Canadian dollar, French franc, German Dutch mark, Hong Kong dollar, Japanese yen, 

Kuwaiti dinar, Netherlands guilder and Spanish Peseta in US dollars terms.  

 

 Graphical Analysis (see appendix - C) revealed that as a whole GARCH based 

volatility in sampled developed countries remained lower as compared to developing 

countries whereas PKR based exchange rates were remained marginally less volatile than 

USD based exchange rates. However, interestingly for developing countries the patterns 

of volatility showed not only higher level of volatility in terms of USD based exchange 

rate as compare to PKR based exchange rates but average variation in volatility behavior 

was even higher in USD terms such as in case of Bangladesh, India, Kenya, Malaysia, 

and Sri Lanka. Further, declining trend in volatility pattern for PKR based exchange rates 

was quite visible in case of China, Thailand, Turkey, and Pakistan and even for many 

developed countries as well.    

 

4.6.3 TGARCH (1,1,1) and EGARCH (1,1,1) Models : An Empirical Analysis 

 

 All of the TGARCH (1,1,1) models were derived with full significance of their 

parameters, mostly remained symmetrical in both currency terms and some of them had 

followed the assumption of normally distributed errors. However, the currencies found 

with non-normally distributed errors were included:  Australian dollar, Bangladeshi taka, 

Canadian dollar, Chinese yuan, French franc, Hong Kong dollar, Indian rupee, Italian 

lira, Kenya shilling, Kuwaiti dinar, Mexican peseta,  Pakistani rupee, Singapore dollar, 

Thai baht and Turkish lira in USD based exchange rates, whereas few PKR based 

exchange rates exhibited non-normally distributed errors including Australian dollar, 

Bangladeshi taka, Belgium franc, Egyptian pound, Hong Kong dollar, Indonesian rupiah, 

Kenya shilling, Korean won, Kuwaiti dinar, Mexican peseta, and Sri Lankan rupee. In 

case of EGARCH (1,1,1) models somewhat resembling pattern of these error distribution 

was observed with small variations.  
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 In USD based exchange rates (table 3.3), the strong evidence of asymmetric 

leverage effect was demonstrated through EGARCH and TGARCH models in case of 

Bangladeshi taka, Chinese yuan, Kenya shilling, Kuwaiti dinar, Mexican peseta Thai 

baht, and Turkish lira. In these currencies negative shocks were dominated, caused more 

volatility as compared to the positive shock of the same magnitude in these currencies 

exchange rates. The highest impact of bad news were observed in Mexican peseta  as 

9.472, second and third highest 6.766 in Chinese yuan and 1.234 in Bangladeshi taka 

respectively. In other cases, it was 0.6701 in Turkish lira, 0.6368 in Kenya shilling, 

0.5908 in Indonesian rupiah, 0.4867 in Korean won, 0.4536 in Russian ruble, 0.4009 in 

Sri Lankan rupee, 0.2590 in Malaysian ringgit, 0.2569 in Indian rupee and 0.2461 in Thai 

baht. Interestingly, in case of  Egyptian pound contrary results were observed on the basis 

of exponential and threshold specification of GARCH models.   

 

   In PKR based exchange rates (table 3.4), the asymmetric news impact was 

detected only in Chinese yuan and Egyptian pound where negative news was found 

dominated to generate more volatility as compared to the positive news of the same 

magnitude, but in case of Egyptian pound the magnitude of bad news impact was very 

low i.e., 0.0471. The largest impact of bad news was 1.4863 in Chinese yuan, along with 

0.6559 in Indonesian rupiah, 0.4838 in US dollar, 0.2951 in Kenya shilling, 0.2465 in 

Singaporean dollar, 0.2181 in Sri Lankan rupee, and 0.2169 in Thai baht.    

 

 Resultantly, this comparison made it clear that PKR based exchange rates were 

suffering with less asymmetries and low leverage effect as reflected by the small values 

of bad news (or negative shocks)  impact of as compared to USD based exchange rates 

where seven currencies exchange rates were remained asymmetric and magnitude of 

leverage effect of twelve currencies was very high. This implied that more asymmetries 

and bad news impacts would arrive in international transactions and pricing of financial 

and real commodities if US-dollar as vehicle currency became involved to perform 

international transactions by other countries.  
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 Further, only in USD based exponential (EGARCH) and threshold (TGARCH) 

models, some models were established by incorporating ‘conditional standard deviation’ 

or ‘log of conditional variance’ inside the mean equation. This usually ensures the 

existence of ‘higher the risk higher the returns’ phenomenon. Accordingly, coefficient 

values were found positive and significant in case of Australian dollar, German Dutch 

mark, South African rand, Singaporean dollar and Spanish Peseta, showed that when 

these currencies were traded with dollar high returns would be obtained with rising risk. 

However, in case of Chinese yuan and Thai baht coefficient were found significantly 

negative revealed the fact that high risk caused low returns. Hence, except these two 

currencies other five currencies might be considered fit to be used for financial 

investments and speculative purposes.  

 

4.6.4 Impact of Bad News: Comparison in Full Sample 

 

 Since impact of bad news was measured through Threshold GARCH (1,1,1) 

specifications to observe whether USD based exchange rates allowed higher impact in 

comparison to PKR based exchange rates. As in graph 5.1, such comparison explored that 

on average impact of bad news remained higher in case of USD based exchange rate 

volatility. However, Chinese Yuan, Indonesian Rupiah, Kenyan Shilling, Sri Lankan 

Rupee, and Thai Baht were the currencies where impact of bad news remained highly 

pronounced.    

 

4.6.5 CGARCH (1,1,1) Models
36

: An Empirical Analysis 

  

 Component GARCH models allowed us to investigate the transitory (short run) 

and permanent (long run) memory components in the conditional variances of each 

series. These models permit transitory deviation of the conditional variance around its 

time variant trend ‘qt’ that can be decomposed into a short run and long run components 

of uncertainty as found in different exchange rate series. Results, in table 3.5, have 

revealed that each USD based exchange rate series revealed the existence of long run and 

                                                 
36

 As  CGARCH(1,1,1) with Threshold term and  CGARCH(1,1,0) without Threshold term  
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short components both up to 10% level of significance. Whereas, in PKR based exchange 

rates, except for Indian rupee and Turkish lira, all other exchange rate series held 

permanent component of volatility and the made these results robust. However, in many 

cases, the selection of these models were found highly dependent on the patterns of error 

distribution and the existence of ARCH-M term in their mean equation. The results 

reported in table 3.5 were the outcome of the efforts to obtain only the best and 

significant models so that resultant volatility variables must hold the property of 

statistical significance and might not lose their credibility.  

FIGURE 4.1: THRESHOLD GARCH (1,1,1) BASED COMPARISON OF BAD NEWS IMPACT 
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TABLE 4.4: EXPONENTIAL AND THRESHOLD GARCH(1,1,1): USDOLLAR BASED MODELS  
RER_ 

Country 

[Error Distribution] 

Threshold GARCH (1,1,1) Coefficient {ARCH-M} Exponential GARCH (1,1,1) 

Coefficient {ARCH-M} 
Resid(-

1)^2 

(z-

statistics) 

[ARCH(1)*{Resid(-1)<0] 

(z-statistics)  
Decision  

 

IMPACT OF 

BAD NEWS 

RES(-

1)/SQR[GARCH](1) 

(z-statistics) 

Dominatin

g Shock 

RERD_ ASD 

[Student’s - t] 

0.913013 
(2.92)* 

-1.027356 
(-3.11)*{(+ve)ln(h)}  

Symmetry -0.11434 0.049459 
(1.88)*  

Positive 

RERD_ BDT 

[Student’s - t] 

0.615080 

(2.59)* 

0.619053 

(1.47)** 
Asymmetry 1.234133 -0.132071 

(-2.07)* 
Negative 

RERD_ BGF 

[Normal] RSE 

0.123391 

(2.45)* 

-0.082444 

(-1.97)* 

Symmetry 0.040947 0.064699 

(1.94)* 

Positive 

RERD_ CAD 

[Student’s - t] 

0.052975 
(2.56)* 

-0.031926 
(-1.5)** 

Symmetry 0.021049 0.029263 
(1.75)**  

Positive 

RERD_ CHY 

 

0.125674 

(2.95)* 

6.640283 

(5.31)*[GED]{(-

ve)SD} 

Asymmetry 6.765957 -0.503319 

(-1.87)** 

[Normal]RSE 

Negative 

RERD_ EGP -0.007623 

(-2.29)* 

-0.292240 

(-2.79)*[Normal] RSE 

Symmetry -0.299863 -0.292954 

(-2.31)* [Student’s - t] 
Negative¤ 

RERD_ FRF 

[GED@2.8] 

0.123252 

(5.05)* 

-0.057923 

(-2.01)*  

Symmetry 0.065329 

 

0.046319 

(2.22)* 

Positive 

RERD_ GDM 

[Normal] RSE 

0.279996 
(4.11)* 

-0.229228 
(-3.81)* {(+ve)SD} 

Symmetry 0.050768 
 

0.140560 
(4.53) {(+ve)SD} 

Positive 

RERD_ HKD 

 

0.111600 
(2.58)* 

-0.101249 
(-2.21)*[GED] 

Symmetry 0.010351 
 

0.167266 
(3.37)* [Normal] RSE 

Positive 

RERD_ INR 

[GED@1.5] 

0.882128 

(6.27)* 

-0.625186 

(-4.81)* 

Symmetry 0.256942 

 

0.204688 

(5.79)* 

Positive 

RERD_ ISR 

 

3.507466 

(3.11)* 

-2.916642 

(-2.59)*[Normal] RSE 

Symmetry 0.590824 

 

0.108869 

(2.30)* [GED@1.5] 

Positive 

RERD_ ITL 

[GED@2.3]  

0.258939 
(4.81)* 

-0.099560 
(-1.97)*  

Symmetry 0.159379 
 

0.082305 
(2.74)*  

Positive 

RERD_ JPY 

[Normal] RSE 

0.092177 

(1.84)** 

-0.075379 

(-1.66)** 

Symmetry 0.016798 

 

0.054500 

(3.62)* 

Positive 

RERD_ KNS 

[GED@3.0] 

0.392676 

(12.56)* 

0.244128 

(3.07)* 

Asymmetry 0.636804 

 

-0.075753 

(-1.94)* 

Negative 

RERD_ KRW 

[Normal]RSE 

2.053931 
(2.17)* 

-1.567188 
(-1.51)**  

Symmetry 0.486743 

 
0.211202 
(1.65)** 

Positive 

RERD_ KWD 

 

-0.007967 

(-5.38)* 

0.115684 

(5.29)* [GED@2] 
Asymmetry 0.107717 

 

-0.046165 

(-2.19)* [t@10] 
Negative 

RERD_ MXP 

 

1.477078 

(6.10)* 

7.994660 

(8.12)* [GED@1.5] 
Asymmetry 9.471738 

 

-0.415553 

(-2.49)* [Normal]RSE 
Negative 

RERD_ MLR 

[Normal]RSE 

0.704204 
(2.87)* 

-0.445229 
(-1.62)** 

Symmetry 0.258975 

 
0.118507 
(1.54)** 

Positive 

RERD_ NLG 

[Normal] RSE 

0.123783 

(2.87)* 

-0.077172 

(-1.84)** 

Symmetry 0.046611 

 

0.049189 

(1.63)** 

Positive 

RERD_ PKR 

[t@10] 

0.116630 

(2.56)* 

-0.169958 

(-3.71)*  

Symmetry -0.053328 

 

0.074461 

(3.00)* 

Positive 

RERD_ RUR 

[Normal] RSE 

3.354259 
(1.98)* 

-2.900635 
(-1.75)** 

Symmetry 0.453624 

 
0.672974 
(6.22)* 

Positive 

RERD_ SAR 

[Normal] RSE 

0.664902 

(3.83)* 

-0.604897 

(-3.47)* {(+ve)ln(h)} 

Symmetry 0.060005 

 

0.318417 

(5.72)* {(+ve)ln(h)} 

Positive 

RERD_ SGD 

[GED]  

0.198083 

(2.41)* 

-0.107293 

(-1.41)** {(+ve)ln(h)} 

Symmetry 0.09079 

 

0.070793 

(1.62)** {(+ve)ln(h)} 

Positive 

RERD_ SLR 

[Normal] RSE 

1.116124 
(2.61)* 

-0.715226 
(-1.63)** 

Symmetry 0.400898 

 
0.231024 
(1.97)* 

Positive 

RERD_ SPP 

[Normal] RSE 

0.250332 

(3.51)* 

-0.180405 

(-2.27)* 

Symmetry 0.069927 

 

0.018602 

(3.55)* {(+ve)SD} 

Positive 

RERD_ THB 

[Students – t ] 

0.152962 

(4.66)* 

0.093096 

(1.57)**[t@10] 
Asymmetry 0.246058 

 

-0.076089 

(-1.61)** {(-ve)ln(h)} 
Negative 

RERD_ TRL 

[GED] 

0.288111 
(3.72)* 

0.381961 
(2.49)*[@1.5]  

Asymmetry 0.670072 

 

-0.161871 
(-1.41)** 

Negative 

RERD_ UKP 

[Normal] RSE 

0.287824 

(3.49)* 

-0.216968 

(-2.66)* 

Symmetry 0.070856 

 

0.088308 

(2.20)* 

Positive 

Note: * Significant at 5%, ** at 10%. Further “Marquardt” algorithmic optimization was used mainly. 

 @ With fixed parameter.  

 ‘RSE’ reflected the Bollerslev-Wooldridge Robust Standard Errors & Covariance 

 ¤ Results differ due to difference of error distribution criteria that was applied to obtain model with significance of all parameters  



 

58 

 

 

 

 

TABLE 4.5: EXPONENTIAL AND THRESHOLD GARCH (1,1,1) : PAK-RUPEE BASED MODELS 
RER_ 

Country 

[Error 
Distribution] 

Threshold GARCH (1,1,1) Coefficient {ARCH-M} Exponential GARCH (1,1,1) 

Coefficient{ARCH-M} 

Resid (-

1)^2 

(z-statistics) 

[ARCH(1)*{Resid(-

1)<0] 

(z-statistics)  

Decision IMPACT OF 

BAD NEWS 

RES(-

1)/SQR[GARCH](1) 

(z-statistics) 

Domina

ting 

Shock  

RERR_ ASD 

 

0.404570 

(4.92)* 

-0.275349 

(-4.20)* [Student’s - t] 

Symmetry  0.129221 

 

0.318381 

(5.16)*[ t@22]  

Positive 

RERR_ BGF 

[Student’s - t] 

0.126470 

(3.12)* 

-0.125041 

(-3.07)* 

Symmetry 0.001429 

 

0.081608 

(2.48)* 

Positive 

RERR_ BDT 

[Student’s - t] 

0.214876 
(1.84)** 

-0.208295 
(-1.80)** 

Symmetry 0.006581 
 

0.073427 
(2.18)* 

Positive 

RERR_ CAD 

[Normal]RSE 

0.736960 

(1.76)** 

-0.675155 

(-1.76)** 

Symmetry 0.061805 

 

0.111827 

(2.33)* 

Positive 

RERR_ CHY 

[Normal] RSE 

0.092656 

(1.40)** 

1.393623 

(1.43)** 
Asymmetry 1.486279 

 

-0.839909 

(-6.14)*  
Negativ

e 

RERR_ EGP 

[t@4] 

0.009999 

(2.53)* 

0.037101 

(2.35)*  
Asymmetry 0.047100 

 

-0.014826 

(-1.99)*  
Negativ

e 

RERR_ FRF 

[Normal] RSE 

0.165197 

(4.30)* 

-0.159515 

(-4.03)* 

Symmetry 0.005682 

 

0.069880 

(2.89)* 

Positive 

RERR_ GDM 

[Normal] RSE 

0.915726 

(1.74)** 

-0.891004 

(-1.75)** 

Symmetry 0.024722 

 

0.073396 

(2.45)* 

Positive 

RERR_ HKD 

[Student`s – t] 

0.194733 
(1.95)* 

-0.194058 
(-1.94)* 

Symmetry 0.000675 
 

0.096542 
(3.17)* 

Positive 

RERR_ INR 

[Normal] RSE 

0.418042 

(1.85)** 

-0.411245 

(-1.85)** 

Symmetry 0.006797 

 

0.889243 

(4.61)* 

Positive 

RERR_ ISR 

[GED] 

1.568136 

(3.94)* 

-0.912206 

(-1.87)** 

Symmetry 0.65593 

 

0.088639 

(2.06)* 

Positive 

RERR_ ITL 

[Normal] RSE 

1.400515 
(2.16)* 

-1.373262 
(-2.17)* 

Symmetry 0.027253 
 

0.895331 
(7.57)* 

Positive 

RERR_ JPY 

[Normal] RSE 

0.174743 

(2.27)* 

-0.169120 

(-2.21)* 

Symmetry 0.005623 

 

0.064714 

(2.70)* 

Positive 

RERR_ KNS 

[t @10] 

0.658957 

(4.73)* 

-0.363832 

(-2.36)* 

Symmetry 0.295125 

 

0.110762 

(4.87)* 

Positive 

RERR_ KRW 

 

0.399458 

(3.54)* 

-0.368712 

(-3.29)* [GED] 

Symmetry 0.030746 

 

0.148884 

(2.34)* [Student`s – t] 

Positive 

RERR_ KWD 0.040173 

(1.87)** 

-0.034740 

(-1.65)*[Student’s – t] 

Symmetry 0.005433 

 

0.841938 

(16.43)* [Normal]RSE 

Positive 

RERR_ MXP 

[GED]  

0.888219 

(2.77)* 

-0.862887 

(-2.70)* 

Symmetry 0.025332 

 

0.042891 

(1.96)* 

Positive 

RERR_ MLR 

[Normal] RSE 

1.811661 
(1.82)** 

-1.684106 
(-1.76)** 

Symmetry 0.127555 
 

0.334838 
(3.18)* 

Positive 

RERR_ NLG 

[Normal] RSE 

0.910589 

(1.85)** 

-0.889826 

(-1.86)** 

Symmetry 0.020763 

 

0.325281 

(2.44)* 

Positive 

RERR_ RUR 

[Normal] RSE 

2.374094 

(1.70)** 

-2.311381 

(-1.69)** 

Symmetry 0.062713 

 

1.104322 

(10.52)* 

Positive 

RERR_ SAR 

[Normal] RSE 

0.878002 
(3.02)* 

-0.865808 
(-2.98)* 

Symmetry 0.012194 
 

0.297216 
(4.40)* 

Positive 

RERR_ SLR 

 

0.749109 
(3.04)* 

-0.531044 
(-2.11)* [GED] 

Symmetry 0.218065 

 
0.345545 
(7.20)*[Normal]RSE 

Positive 

RERR_ SGD 

 

1.379895 

(2.20)* 

-1.133423 

(-2.00)*[Normal]RSE 

Symmetry 0.246472 

 

0.105528 

(2.03)*[GED] 

Positive 

RERR_ SPP 

 

0.125808 

(4.14)* 

-0.124230 

(-3.57)* [Normal]RSE 

Symmetry 0.001578 

 

0.042705 

(2.77)* [Student`s – t] 

Positive 

RERR_ THB 

[Normal] RSE 

0.967372 
(2.13)* 

-0.750463 
(-1.85)** 

Symmetry 0.216909 

 
0.118307 
(2.12)* 

Positive 

RERR_ TRL 

 

0.187705 

(1.36)**  

-0.200588 

(-1.56)**[Normal]RSE 

Symmetry -0.012883 

 

0.020817 

(3.66)*[GED@1.5] 

Positive 

RERR_ UKP 

[Normal] RSE 

0.897322 

(2.07)* 

-0.853995 

(-2.05)* 

Symmetry 0.043327 

 

0.124774 

(2.99)* 

Positive 

RERR_ USD 

[Normal]RSE 

3.525934 
(1.71)** 

-3.042150 
(-1.48)** 

Symmetry 0.483784 

 
0.905429 
(6.20)* 

Positive 

Note:  * Significant at 5%, ** at 10%. whereas ~ significant below 15%. Further “Marquardt” algorithmic optimization was used mainly  
 @ with fixed parameter 

 ‘RSE’ represented the Bollerslev-Wooldridge Robust Standard Errors & Covariance   
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  Table 4.6:   ESTIMATION RESULTS OF CGARCH MODELS  
Country wise Currency USD Based Exchange Rates 

CGARCH(p, q, t) Models 

Volatility 

Persistence 

PKR Based Exchange Rates 

CGARCH(p, q, t) Models 

Volatility 

Persistence 

 ρ < 1 & ρ > (   )  ρ < 1 & ρ > (   )  

Australian Dollar (ASD) 0.991711*>(0.693109)* Exist in Long 

Run 

0.956921*> (0.93556)* 

[GED@2.5] 

Exist in Long 

Run 
Bangladesh Taka (BDT)  0.999774*>(0.898041)* 

[t_ED] 
Exist in Long 
Run 

0.874332*>(0.545050)* 
[GED@2.2] 

Exist in Long 
Run 

Belgium Frank (BGF) 0.957137*>(-0.914456)** Exist in Long 

Run 
0.940925*>(-0.777327)* 

[t_ED] 

Exist in Long 

Run 
Canadian Dollar (CAD) 0.999567*>(-1.141493)** Exist in Long 

Run 
0.999770*>(0.848844)* 

[GED@2.2] 

Exist in Long 

Run 
Chinese Yuan (CHY) 0.912560*>(0.846674)* 

[GED] 
Exist in Long 
Run 

0.619355*>(0.463724)* 
[t_ED@23] 

Exist in Long 
Run 

Egyptian Pound (EGP) 0.794918*>(-0.576708)** 

[Threshold] 

Exist in Long 

Run 
0.506324*>(0.371973)* 

[GED@2.7] 

Exist in Long 

Run 
French Franc (FRF) 0.829607*>(-0.448328)* 

[t_ED, Threshold, ln(h) ] 

Exist in Long 

Run 
0.993730*>(0.768413)* 

[t_ED] 

Exist in Long 

Run 
German Dutch Mark 

(GDM) 

0.976461*>(-0.983118)* 
[t_ED] 

Exist in Long 
Run 

0.934438*>(0.886862)* 
[t_ED, Threshold] 

Exist in Long 
Run 

Hong Kong Dollar (HKD) 0.963450*>(0.281062)* 

[GED, Threshold] 

Exist in Long 

Run 
0.996708*>(0.334978)** 

[GED@1.5, Threshold] 

Exist in Long 

Run 
Indian Rupee (INR) 0.999806*>(0.780543)* Exist in Long 

Run 
0.819722*<(0.86732)* 

[GED@1.2, Threshold, SD] 
No Existence 

in Long Run  

Indonesian Rupiah (ISR) 0.999498*>(0.962533)* 

[Threshold] 

Exist in Long 

Run 
0.995703*>(0.840190)* 

[GED@1.5] 

Both (in SR & 

LR) 
Italian Lira (ITL) 0.996314*>(0.546974)** 

[Threshold] 
Exist in Long 
Run 

0.592140*>0.305668* 
[GED@3, SD] 

Both (in SR & 
LR) 

Japanese Yen (JPY) 0.945893*>(-0.280145)** 

[ln(h)] 

Exist in Long 

Run 
0.999993*>(0.968462)* 

[t_ED] 

Both (in SR & 

LR) 
Kenya Shilling (KNS) 0.976327*>(0.652178)* 

[GED@3, Threshold] 

Exist in Long 

Run 
0.996887*>(0.487802)** 

[t_ED@10] 

Both (in SR & 

LR) 
Korean Won (KRW) 0.995465*>(0.621484)* Exist in Long 

Run 
0.999072*>(0.676192)* 
[GED@1.5] 

Both (in SR & 
LR) 

Kuwaiti Dinar (KWD) 0.999857*>(-1.034969)* 

[GED@4] 

Exist in Long 

Run 
0.999234*>(0.406655)** 

[GED@1.6] 

Both (in SR & 

LR) 
Malaysian Ringgit (MLR) 0.934987*>(-0.405970)** 

[t_ED] 

Exist in Long 

Run 
0.959913*>(-0.048806)* 

[GED@2.8] 

Both (in SR & 

LR) 
Mexican Peso (MXP) 0.999964*>(0.717607)* 

[t_ED, Threshold] 
Exist in Long 
Run 

0.998552*>(0.879912)* 
[t_ED] 

Both (in SR & 
LR) 

Netherlands Guilder 

(NLG) 

0.953537*>(0.747165)** 

[Threshold, ln(h)] 

Exist in Long 

Run 
0.999210*>(0.523741)** 

[GED] 

Both (in SR & 

LR) 
Pakistani Rupee (PKR) 0.950671*>(0.547826)* 

[t_ED@10] 

Exist in Long 

Run 
--- --- 

Russian Ruble (RUR) 0.999920*>(0.990247)* 
[GED@1.5] 

Exist in Long 
Run 

0.999940*>(-0.374714)* 
[GED@1.5] 

Both (in SR & 
LR) 

South African Rand 

(SAR) 

0.994798*>(0.332662)*  

[Threshold] 

Exist in Long 

Run 
0.895575*>(0.262325)** 

[t_ED] 

Both (in SR & 

LR) 
Singapore Dollar (SGD) 0.994838*>(0.749797)* 

[GED@3] 

Exist in Long 

Run 
0.999854*>(0.942781)* 

[GED@1.5, Threshold] 

Both (in SR & 

LR) 
Sri Lankan Rupee (SLR) 0.995730*>(0.746590)* 

[Threshold] 
Exist in Long 
Run 

0.977472*>(0.706306)** 
[t_ED@10, Threshold] 

Both (in SR & 
LR) 

Spanish Peseta (SPP) 0.990881*>(0.747304)* Exist in Long 

Run 
0.804018*>(0.452975)* 

[t_ED@10, Threshold] 

Both (in SR & 

LR) 
Thai Land Baht (THB) 0.864986*>(0.013454)* 

[Threshold] 

Exist in Long 

Run 
0.901783*>(0.660874)** 

[t_ED@10, Threshold] 

Both (in SR & 

LR) 
Turkish Lira (TRL) 0.891603*>(-0.285131)* Exist in Long 

Run 
0.949984*<(0.997608)* 

[Threshold] 
No Existence 

in Long Run 

United Kingdom Pound 

(UKP) 

0.975727*>(0.486255)* 

[GED, Threshold] 

Exist in Long 

Run 
0.999365*>(0.865437)* 

[t_ED] 

Both (in SR & 

LR) 
United States Dollar 

(USD) 

---  0.998697*>(0.871527)* Both (in SR & 

LR) 
NOTES:  *Significant at 5%, ** significant at 10%  

  ρ < 1 means conditional variance did not contain a unit root. Whereas ρ=coefficient of long run component,       = coefficients of 
transitory component in conditional variance equations. 
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4.6.6 PGARCH (1,1,1) Models : An Empirical Analysis 

  

 All models remain significant with different values of power estimator of the 

standard deviation. Secondly asymmetric effects were also found significantly in each 

model. Hence, volatility variables were derived to be applied in further analysis. Further, 

asymmetric effects were also found significantly in each model. The power was found 

higher than 2 in case of Chinese yuan, Mexican peso, Singapore dollar, and Thai baht in 

terms of US dollars; on the other hand, French franc, Hong Kong dollar, Kenya shilling, 

Spanish peseta, and British pound for Pak-rupee based exchange rates. 

 

4.7 VOLATILITY SPECIFICATION IMPACT 

  

 When exchange rate volatility impact was proved significant, each model based 

on particular volatility specification behaved differently.     

 

 GARCH (1,1) reflected that ‘shock’ disturbance continue to transmit its effect in 

subsequent periods and caused instability in trade flows and expected stream of returns. 

Therefore, volatility clustering depressed the real exports persistently both in long run
37

 

and short run when all trade partners of Pakistan were considered by using vehicle 

currency. In contrast no volatility impact was found in both runs when Pak-rupee was 

used in trade with underdeveloped partners
38

. In case of real imports GARCH based 

volatility significantly encourages imports in short run with vehicle currency (foreign 

rate) and domestic rate but discourages imports in long run, except when among 

underdeveloped countries imports are performed by using domestic rate.  

 

 EGARCH based leverage effect and dominant shock lead to increase real exports 

with vehicle currency as a whole except discouraged in short run within underdeveloped 

partners. Whereas remained completely insignificant with domestic rate. No effect in 

short run but significantly encourages imports among all sampled partners in terms of 

                                                 
37

 In line with conclusions observed in Arize et al. (2003) 
38

 similar conclusion as were reported by McKenzie, Michael D (1999) 
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both rates. However, within underdeveloped partners no volatility effect on real imports 

by using domestic rate but significantly discouraging in short run and encouraging in 

long run  

 TGARCH based asymmetries and impact of bad news discouraged real exports 

with all partners by using vehicle currency (foreign rate) even in long run for 

underdeveloped partners, but with domestic rate encourage in long run only and caused 

no effect otherwise. Real imports are discouraged mainly among all partners but no effect 

mainly in case of underdeveloped partners when domestic rate is considered. 

 

 CGARCH based long run persistence of news element mainly discouraged the 

real exports in both spans with vehicle currency for all partners. However, when Pakistan 

traded with her underdeveloped counterparts, real exports encouraged in short run but 

discouraged in long run. In domestic rate underdeveloped partners remained immune.  

Real imports discouraged irrespective of the partners in short run. While in long run no 

effect found except when domestic rate is used among all partners.  

 

 NGARCH based nonlinearities primarily encouraged real exports except 

underdeveloped partners in short run, which was remained unaffected alike domestic rate 

in all cases except in short run when it encouraged real exports for all partners in short 

run. Real imports increased in short run with all sampled countries as well as in long run 

within underdeveloped partners, otherwise no effect exists as such. 

 

4.8 BRIEF SUMMARY 

 

 Since, Exchange rate series like other financial time series exhibits two main 

properties i.e., fat tails and volatility clustering. These series may also contain 

asymmetries, leverage effects, long run persistence, and even the nonlinearities in 

volatility that can successfully be captured through GARCH type models.
39

 Hence 

GARCH (1,1) models and some of its variants like Threshold GARCH, Exponential 

GARCH, Power GARCH and Component GARCH were considered suitable to resolve 

above stated issues and found helpful to understand the dynamics of the exchange rate 

                                                 
39

 Floros (2008), [‘fat tail’ reflected different degrees of leptokurtosis for the same variance]   
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series.  Graphically coincidence of fluctuation in both currency terms confirmed that 

primarily international or internal factors were dominant as compared to third country 

effect in most of the cases which was observed by Cushman (1986). Pak-rupee and 

Indonesian rupiah remained explosive but GARCH (1,1) based volatility found normally 

distributed mostly in US dollar terms as compared to rupee, but opposite the case when 

EGARCH, TGARCH, and CGARCH measures were applied. US dollar remained 

asymmetric with negative dominant shock in more cases as compared to Pak-rupee, even 

the impact of bad news was observed larger and more frequent in US dollars. All 

currencies in US dollar terms revealed long run persistence of volatility. This indicated 

the existence of distortions that volatility and its specific components usually introduce 

especially when US dollars were considered vehicle currency to facilitate international 

transactions.   
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TABLE 4.7:   ESTIMATION RESULTS OF POWER (NONLINEAR) GARCH MODELS 

Country wise Currency Pak-rupee based exchange rates:  

PGARCH (p, q, asy.)  

US dollars based exchange rates: 

PGARCG (p, q, asy.)  

Australian Dollar (ASD) 111 (0.5) 

-3.774663 

111 (1.4) 

-4.721471 

Bangladesh Taka (BDT)  111*  (0.8) 
-4.145536 

111 (0.4) 
-5.222886 

Belgium Frank (BGF) 111 (1.5) 

-3.939583 

131**  (1.2) 

-4.504358 

Canadian Dollar (CAD) 211~  (0.17)  

-4.904600 

241** (0.66) 

-5.849921 

Chinese Yuan (CHY) 111 (2.38) 
-4.188555 

111 (0.238) 
-5.224482 

Egyptian Pound (EGP) 111 (0.8) 

-2.847276 

111 (0.8) 

-3.734928 

French Franc (FRF) 111 (0.75) 

-3.732222 

111 (4.5) 

-4.538360 

German Dutch Mark (GDM) 111** (0.8) 
-3.690403 

201*  (0.8) 
-4.462453 

Hong Kong Dollar (HKD) 111 (0.5) 

-4.181696 

111* (4.25) 

-5.956974 

Indian Rupee (INR) 121 (0.8) 

-4.055977 

111* (1.82) 

-5.08155 

Indonesian Rupiah (ISR) 111 (0.345) 
-3.350296 

111 (0.217) 
-4.005106 

Italian Lira (ITL) 221* (1.3) 

-3.444481 

111 (0.31) 

-4.721184 

Japanese Yen (JPY) 111 (0.5)  

-3.662368 

121 (0.7) 

-4.324741 

Kenya Shilling (KNS) 111** (0.44) 
-3.714312 

111 (3.913) 
-4.520490 

Korean Won (KRW) 111 (0.7) 

-4.022353 

211 (0.76) 

-5.329040 

Kuwaiti Dinar (KWD) 111 (0.7) 

-4.054497 

111 (0.6) 

-5.394668 

Malaysian Ringgit (MLR) 111 (0.93) 
-4.177197 

111 (1.28) 
-5.756489 

Mexican Peso (MXP) 111* (2.2) 
-2.757486 

211 (1.05) 
-3.557107 

Netherlands Guilder (NLG) 111 (0.8) 

-3.794754 

312~ (0.52) 

-4.521752 

Pakistani Rupee (PKR) 111 (0.8) 

-2.613162 

111 (0.75) 

-4.362166 

Russian Ruble (RUR) 111* (0.16) 
-3.609943 

111 (1.5) 
-3.674495 

South African Rand (SAR) 111 (0.5) 

-4.170395 

111 (1.06) 

-4.377567 

Singapore Dollar (SGD) 111 (2.4) 

-3.695922 

221~ (0.4455) 

-5.557305 

Sri Lankan Rupee (SLR) 111 (0.7) 
-3.843595 

211 (1.446) 
-4.971539 

Spanish Peseta (SPP) 121 (1.2) 

-4.022133 

111 (2.4) 

-4.636776 

Thai Land Baht (THB) 111 (2.67) 

-2.893996 

111 (1.5) 

-5.254500 

Turkish Lira (TRL) 111 (0.8) 
-3.829698 

111 (0.564) 
-3.295417 

United Kingdom Pound (UKP) 111 (0.8) 

-4.408051 

111 (4.5) 

-4.631053 

NOTES:  *Significant at 5%, ** significant at 10%, and ~ close to 10%.( Statistically significant models` specification with 

Schwarz Information Criterion (SIC) values ) 

‘p’ for autoregressive order term, ‘q’ for heteroskedastic order term, ‘t’ threshold term, ‘asy’ represents 

asymmetric order term Commas are omitted between p,q and threshold/asymmetric terms in all cases 
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CHAPTER – 5  

 

RESEARCH METHODOLOGY AND ESTIMATION PROCEDURE 

 

5.1 MODEL SPECIFICATION 

 

 The impact of exchange rate volatility (ERV) on trade has been derived by using 

three functional forms including ‘real export function’, ‘real import function’ and ‘real 

trade balance’. Whereas ‘real capital flow’ function was applied in the capital flows 

context. These functions are determined by the help of different variables including 

inflation, consumer price index proxy for non-tradable items, gross domestic production 

proxied by manufacturing production index, foreign reserves, shares price index, 

domestic interest rates, international interest rate differentials by taking difference 

between domestic and international interest rates, real exchange rates measured per unit 

US dollar and per unit Pakistani rupee separately, exchange rate volatilities as measured 

through GARCH models and its given specifications. Further, respective lag of each 

dependent variable has to be incorporated in these models as an independent variable to 

make them dynamic and to observe the contribution of autoregressive components. 

 

5.1.1 Model Configuration  

 

 Theoretically exports (X) are the surplus produced in the given country over and 

above the domestically required output and is directly related with the total output of the 

economy. However, imports (M) are inversely dependent on domestic production 

because increase in domestic output may substitute importable items. Moreover, to 

participate in international trade, exchange of currencies is essential to execute bilateral 

payments against tradable. When currencies are exchanged with each other to facilitate 

transactions of goods and services the exchange rate (ER) need to be determined first. It 

is observed that any change in exchange rates may cause rise or fall in the magnitude of 
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trade by effecting exports and imports differently. Theoretically, depreciation of domestic 

currency (as PAK rupee) per unit foreign currency (as US dollars) should increase total 

exports and decrease total imports of domestic country (as Pakistan) and contrary the 

case for appreciation. 

   X = f [1/(ER per $)] ………………….(5.1) 

and     M = f (ER per $)………………….…...(5.2) 

 To measure the real exports (RX) and real imports (RX) the given formula was 

applied by employing data regarding values of exports and imports in millions of 

domestic currency for each respective country: 

     

  

   

         
           and        

  

   

         
          

where    = real exports of j-th country in terms of US dollars 

   = real imports of j-th country in terms of US dollars 

  
   = nominal exports of j-th country measured in US dollars 

  
   = nominal imports of j-th country measured in US dollars 

     = Consumer`s price index of United States 

    = Monthly Average exchange rates (domestic currency per unit US dollar) 

 

 However, market based bilateral exchange rates are actually nominal exchange 

rate (NER) while real exchange rates (RER) can be determine by using domestic to 

foreign prices ratios between trading countries. Whereas real exchange rate in terms of 

domestic currency per unit foreign currency will be their nominal exchange rate times the 

foreign to domestic price ratio (P
f
/P

d
). This means if real exchange rates are applied then 

prices of the trading partners have to be accounted for.  

RER = f (P
d
 , P

f
 , NER) ………………….(5.3) 

these methods help to calculate the real exchange rates in terms of both US dollar and 

Pak rupee: 

           
       

 
     

    
  

     and             
       

 
     

    
  

     

where        = real exchange rate in terms of US dollars (USD) of country j  

       = real exchange rate in terms of Pak rupee (PKR) of country j  
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 = nominal exchange rate (monthly average) of country j in terms of 

  domestic currency per unit US dollar 

    
       

 = nominal exchange rate (monthly average) of country j in terms of 

  domestic currency per unit Pak-Rupee 

      = Consumer price index of country j 

       = Consumer`s price index of United States 

       = Consumer`s price index of Pakistan 

    = 29 as total number of countries in full sample 

 

 Theoretically, it has been established that, in financial time series data, each value 

observe at a certain point of time or recorded with fixed interval may contain strong 

connectivity with the values of previous intervals. Since multiple events are happening in 

different economies over the time, which may impart elements of ‘shock’ in these values. 

When these ‘shocks’ are strongly connected to particular financial economic variable, 

they will lead to effect its current values as well as its future values. These elements of 

shocks may be reflected through residual term (ut) in time series models, technically 

named: ‘noise’; ‘shock’; ‘innovation’; or ‘news’. As different kind of distortions, due to 

political, social, and economic interdependence, cause positive or negative impact on a 

given variable. Resultantly this phenomenon has received attention of investors, 

researchers, policy makers and others who are primarily concerned with time series data 

and its application to develop efficient time series models. However, the intensity of 

these impacts usually tapered off as time moves away. Therefore, when time series data is 

analyzed, the impact of such events are incorporated as additional information set in the 

form of lags of that particular variable technically referred as “autoregressive” 

component. However, if such information set is bounded by the condition that these 

patterns contain non-constant variance or ‘heteroskedastic’ (h) in nature, then these 

autoregressive models are technically transformed into “autoregressive conditional 

heteroskedasticity” (ARCH) models or its generalized GARCH form. In fact, exchange 

rate series usually follow the above stated conditionality that necessitates the inclusion of 

lagged dependent variables (RERt-1) in the models to capture the elements of 
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autocorrelations and heteroskedasticity. This allows exploring the existence of such 

shocks and their patterns through variances. Hence, GARCH
40

 models are considered 

appropriate in capturing ‘noise’ or ‘innovation’ to understand the behavior of the series, 

and to derive ‘variance’ series technically called “volatility.” 

RER = f [RERt-1, ut ~ N (0, h
2
)]………………….(5.4) 

Where, the lag and error terms measure the contribution of ‘autoregressive’ and 

‘autocorrelation’ elements respectively, with this constraint ‘ut (h
2
)’ that shows ‘any 

shock or noise may exist in an error term (ut) is normally distributed with zero mean and 

non-constant variance (h
2
)’.  

 

5.1.2 Variables: Identification, Quantification, and Theoretical Basis 

 

 All selected variables were obtained strictly through theoretical underpinning and 

a comprehensive literature review and those were preferred which were recurrently used 

by various studies. However, some of the variables were adjusted like volatility, global 

interest rate differential, and exchange rate to accommodate various perspectives. Some 

proxy variables were also incorporated to employ compatible data frequencies including 

manufacturing output for GDP, CPI for prices of non-tradable and foreign reserves for 

government intervention.    

 

 Incomes level has positive and direct association with exports, imports and capital 

outflows. A rise in manufacturing productive capacity allows each country to generate 

more exportable surplus, purchase more inputs like raw material, physical capital, and 

technologies from other countries that are essential to lubricate the rapid growth process. 

It further helps to change capital outflows that may allow the investors to diversify their 

risks and use their capital more productively in the form of foreign investments. A rise in 

capital outflows may be observed firstly if domestic income grows more rapidly as 

compared to other countries, since domestic investors placing their surplus resources in 

exploiting emerging profit making opportunities in foreign countries. Further, one of the 

factors is the hazardous domestic environment for local and foreign investors that compel 

                                                 
40

 See detail in the chapter 04, Volatility Models  
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them to move their funds outside the country. Presently, the total production or income 

levels of sampled countries are not available on monthly basis hence ‘manufacturing 

production index’ represented by ‘MP’ has been used as a proxy in this regard because in 

literature it usually considered an effective proxy of income levels [Gonzaga & Terra 

(1995); Taglioni (2002); Mustafa & Nishat (2005); Azid et al. (2005); Hayakawa & 

Kimura (2008)].  

 

 Inflation rate (P) theoretically holds negative or indirect association with exports 

if general price level rises, the demand both for tradable and non-tradable commodities 

would decline in domestic economy keeping exchange rate constant. However, a positive 

or direct relationship may be possible when inflation weakens the domestic currency and 

causes depreciation in domestic currency and allows the foreigners to buy more tradable 

at even lower prices in terms of their own currency if the magnitude of exchange rate 

depreciation is more than the rise in international prices. As the value of domestic output 

declines internationally with rising inflation resultantly changed the composition of 

domestic production directly and will cause rise in exports and capital outflows indirectly 

through depreciated exchange rates [Stockman (1981)]. It may happen that artificially 

appreciated exchange rates caused contraction in trade by discouraging export demand 

more than how much induced by depreciated exchange rate. Inflation depreciates 

domestic currency and raises imported goods` prices in domestic currency leading 

towards low demand for imported commodities, this will reallocate the productive 

resources as consumers and produces are encouraged to find or develop cheaper domestic 

substitutes in the long run as well, hence inflation establishes an indirect and negative 

relationship with imports. Real capital outflows like foreign direct investments is 

assumed directly proportional to rising inflation because domestic and foreign investors` 

confidence will be lost  because of instable value of domestic currency and prices.   

 

 Consumer Price Index (CPI) contains large proportion of non-tradable items as 

proxy for prices of non-tradable in domestic economy [Chowdhary (2004), p. 47 & Kohli 

(2002), p.18]. However, theoretically it holds the same nature of relation with exports, 

imports, and capital outflows that has been established in case of inflation.    
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 Real foreign reserves (RFR) are the accumulated amount of foreign currencies 

which have built up over time with proportional inflow depending upon the status of 

current and capital account in the balance of payments. The main source of addition in 

foreign reserves are the exports of goods and services with perhaps some lag. With 

growing openness capital flows and foreign investment have added another dimension as 

depleting reserves reflected capital outflow. An increase in exports permits stock of 

foreign reserves to accumulate and provide the opportunities of financing large imports 

and able to finance rising capital outflows as well. It further helps enhancing capability of 

central banks to interfere in exchange rate markets whenever it is indispensible, It can be 

used as a proxy as well to measure “the extent of exchange rate intervention” in terms of 

each country`s official reserves [Bhasin (2004), p.29].  

 

 Share price index (SP) helps to determine the capital flows indirectly. A rise in 

shares price index in domestic economy as compared to foreign economy will lead to 

generate more returns and attract foreign portfolio investment in domestic economy. The 

demand for local market shares will rise whenever domestic currency depreciates. Since 

capital outflows is directly related to exchange rate depreciation [Hau & Rey (2006), 

p.273] because investors do not want to hold their assets or earn profits in the currency 

which is constantly losing its worth. A rise in share price index discourages the 

investment inflows causing rise in net capital outflows and encourages trading activities 

by shifting the investment from financial sector towards real sector
41

.  

 

 Real interest rates (RIR) have been measured by taking the difference between 

market interest rates and the rate of inflation. Commercial bank discount rates or deposit 

rates have replaced the market rates successively where market rates remained non-

available. Since multiple interest rates are prevailing in each economy at a given point of 

time and selection of some ‘truly reflective’ standardized interest rate may by itself a 

complete research task. Therefore, above mentioned succeeding interest rates have been 

considered reasonable functional proxy to reflect monetary policy instrument that can 

influence the savings and investments. It further allowed us to incorporate maximum 

                                                 
41

 As share prices were found positively associated with trade and capital flows during initial analysis 
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number of sampled countries in the panel analysis. Now the rise in real interest rates will 

encourage the domestic savings and attract foreign capital that will cause reduction in  

capital outflows hence establishing an inverse relationship between interest rates and 

capital outflows. Further, rising interest rates will lead to increase the cost of capital that 

need to finance business and trade, causing the reduction in domestic investment, exports, 

and imports.  

 

 Global interest rate differentials (GIRDF) represent three months London 

interbank offer rates generally referred as LIBOR prevailing in France, Germany, 

Netherlands, Japan, and Britain along with three month US deposit London offer rate as 

well. GIRDF is measured as the difference of domestic interest rate from LIBOR of each 

respective international representative (i.e., LIBOR – domestic RIR)
42

. However, 1998 

onwards, GIRDF represented by France, Germany and Netherland has merged into same 

rate as these countries have joined the European Union single currency ‘Euro’. Now if 

global interest rate differentials increase domestic investors may discourage to invest 

domestically and try to shift their capital in international markets causing a rise in capital 

outflows. Further, indirectly rising difference not only increases the capital flow outwards 

but foreign direct investment may discourage as well. As investors have the choice to 

trade off the allocation of investment funds from real sector towards financial sector or 

otherwise. The rising opportunity cost will compel them to make this trade off in favor of 

financial sector as well as they switch their investment from domestic towards global 

investment houses or international markets offering very high returns. The ultimate 

impact may be the rise in capital outflows. 

 

 Theoretically, in case of balance trade difference between exports and imports are 

tantamount the difference between savings and investments which are component of 

capital flows, the relationship which was historically endorsed in macroeconomic theory 

[Mankiw (2007)]. Here, original variable of ‘real capital flows (RCF)’ is proxied by real 

net capital inflows that equals inflow minus outflows of capital. It is measured by the 

help of national income identity which considers the net foreign investment always equal 

                                                 
42

 Assuming that rise in GIRDF is directly associated with falling capital inflows or rising capital outflows. 
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to trade balance i.e., NFI = NX because if exports are greater than imports, savings will 

surpass the investments and reflecting capital outflows to finance business abroad, in 

contrast capital inflows will be the outcome if investment exceeds savings domestically. 

However, for the purpose of analysis, log of squared real capital flows was taken to 

include the maximum number of values in the model. This transformation has made ‘real 

net capital inflow’ variables equivalent to ‘net capital outflows’ for the purpose of 

application and interpretation. A growth in real capital outflows may lead to rise in 

exports because increased capital outflows mostly reflects loss in domestic currency 

values i.e., depreciation and lead to increase the exports of domestic goods and services 

as comparatively cheaper for consumers abroad. However, imports will increase if 

positive income effect of capital flows remained higher than the negative substitution 

effect of depreciated domestic currency but negative otherwise that further be augmented 

by loss of investors` trust on the economic strength of domestic economy. A definite 

negative relationship may be found with trade balance because capital outflow will 

deteriorate it.  

    

 Two type of ‘real exchange rates’ are applied to make analysis robust by using 

both United States dollar and Pakistani rupee
43

. Extensively real exchange rate per unit 

dollar (RERD) was used in previous literature mainly because dollar acts as an 

international currency and provides a standardized unit of exchange rate analysis. Second 

reason is the expansion of US trade and financial interaction with virtually all the 

countries of the world. Therefore, exchange rates in terms of dollar found to be a 

meaningful way of making rational comparisons. However, real exchange rates per unit 

rupee (RERR) has also been used in this study to observe firstly whether volatility mainly 

sourced through international (vehicle) currencies or it is independent of the nature of 

currency involved to perform international transactions
44

. Theoretically, as a price of 

commodities or assets when real exchange rate increases it means the deprecation of 

domestic currency which will make domestic assets cheaper for foreigners and foreign 

                                                 
43

 Exchange rates were calculated with assuming that purchasing power parity theory failed to hold across 

sampled countries.  
44

 Using only two currencies as base to measure exchange rates in this study may lead to open a debate in 

empirical research about volatility dependence on the nature of currency applied by inviting researchers to 

use multiple currencies based exchange rates for analyzing a given sample of countries.  
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assets costly for domestic users, raising the export demand and reducing the import 

demand. However, if businessmen start substituting financial investments against their 

real investment to generate rapid financial returns, imports will decline with depreciation. 

For real capital flows depreciation of domestic currency causes positive effect by 

encouraging the outflow as investors losing confidence on domestic economy, therefore, 

shifting their investment fund from domestic countries towards safe or high returns 

offering international business center. Mostly risk averter trader and investors want to 

hold their wealth and assets in the form of strong and stable currencies (economies). 

Since dollar enjoys the status of one of the strong internal currencies, hence depreciation 

of currency offer an incentive to convert domestic currency dominated financial and 

monetary assets into usually dollar dominated ones. Consequently increase in real 

exchange rate leading towards rise in net capital outflow. Here a rise in RERD reflects 

depreciation in domestic currencies while a rise in RERR reflects appreciation of 

Pakistani rupee only but depreciation of all other currency.  

 

 Exchange rate volatility (VOL) variables were derived previously through 

different methods however ‘variance’ remained a prime element in all these methods. In 

this study, it is assumed that GARCH models and some of its specifications are the best 

available and most modern way to calculate volatility (or variance) of the time series 

data. Selected specifications of GARCH models help us to identify various types of 

patterns in data series. The volatility measured by simple GARCH (1,1) model helps to  

explain the significance and nature of relationship that simple volatility  has with trade 

and capital flows as well as the nature of series whether convergent or explosive. 

Exponential (EGARCH) and Threshold (TGARCH) models further allowed us to observe 

leverage effect, asymmetries, nature of dominating shocks and the impact of bad news 

that how these are connected with trade and capital flows. Power GARCH model 

identified the existence of nonlinearities in the volatility so its inclusion ensured the 

measurement of impact these non-linearities casted on trade and investments. Component 

GRCH models provided the opportunity to explore the how long run persistence in 

volatility lead to effect the trade and investment patterns. In theory, multiple debates are 
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going on about the impact of exchange rate volatility on trade
45

. Neither any consensus 

nor standardized nature and magnitude of relationship have been concluded till now. In 

this regard, time series data was considered responsible by following the strategy that ‘let 

the data speak itself’. However, objectives in this study assume that exchange rate 

volatility causes damaging or negative effect on trade and capital flows, reason perhaps 

the unexpected and non-constant behavior of exchange rate laid an enhanced burden of 

risk on trader and investors to make future settlements related to international 

transactions. Foreigners become enormously reluctant to initiate or expand investment in 

those countries where value of currency frequently fluctuates with higher margins by 

considering it an important indicator of economic stability. 

 

       Lags of all dependent variables have been included as autoregressive term to 

observe time series behavior and changing patterns by referring it as base for value in 

every next phase. This allowed us to have dynamic component of the models to apply 

vigorous techniques for panel data estimation and analysis. It was usually observed in 

previous empirical estimations results
46

 that contribution of lag terms in time series 

models remained highly significant with large magnitude positive in long run but 

negative in short run. This has made clear theoretically that current values of exchange 

rates remained highly dependent on the most recent past values. One of the major reasons 

for this behavior is that an ‘event or news’ impact may take longer time to be absorbed by 

exchange rate adjustment therefore any spot values of exchange rate partially reflect such 

‘news’ and shift the remaining part to the next period values. 

 

 To measure the impact on trade, real exports (RX), real imports (RM) and the 

trade balance (TB) were individually taken as dependent variables. Real exports and 

imports both were used in dollars term while trade balance (TB) was the ratio of real 

exports to real imports. Now all selected variables and their respective functional 

relationships are mentioned below:  

 

                                                 
45

 Refer to Table 5.1 in chapter 5 of this study 
46

 Same was observed in case of GARCH models application in this study 
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a) Real Exports Equation  

        
 

       
 
 
    

 
 

      
 

 
     

 
 

      
 

 
       

 
 

       
 

 
       

  
 

       
 

 
       

 
 

       
         

 

b) Real Imports Equation  

        
 

       
 
 
    

 
 

      
 

 
     

 
 

      
 

 
      

 
 

       
 

 
       

  
 

       
 

 
       

 
 

       
         

 

c) Trade Balance Equation  

        
 

       
 
 
    

 
 

      
 

 
     

 
 

      
 

 
      

 
 

       
 

 
       

  
 

       
 

 
       

 
 

       
         

 

d) Real Capital Flows Equation  

    
      

 
    

     
 

 
     

 
 

      
 

 
     

 
 
    

 
 

      
 

 
      

 
 

       
 

 
           

 

 
 

           
 

 
           

 
 

           
 

 
           

 
 

           
  

 
 

       
 

 
       

  
 

       
 

 
       

 
 

        
         

 

Where 

      = real exports of country j at time t 

        = lagged variables of country j at time t-1 

      = real imports of country j at time t 

        = lagged variables of country j at time t-1 

      = trade balance of country j at time t 

        = lagged variables of country j at time t-1 

     = inflation rate of country j at time t 

      = shares price index of country j at time t 

       = consumer price index (composition of tradable and non-tradables) of country j 

at time t  

      = manufacturing production of country j at time t  

       = real foreign reserves of country j at time t 

       = domestic interest rate of country j at time t 
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        = global interest rate differential with respect to country j at time t [from: France 

(FRFGIRDF); Germany (GDMGIRDF); Netherland (NLGGIRDF); Japan (JPYGIRDF); United Kingdom 

(UKPGIRDF); and United States (USDGIRDF)] 

       = real exchange rate of country j at time t 

        = GARCH based volatility in exchange rate of country j at time t 

        = Component GARCH based volatility of exchange rate of country j at time t 

        = Exponential GARCH based volatility in exchange rate of country j at time t 

        = Nonlinear GARCH based volatility in exchange rate of country j at time t 

        = Threshold GARCH based volatility in exchange rate of country j in time t 

 

 Different models were evaluated in both currency terms by using all of the above 

stated variables as listed in Table 4.2 to describe their respective abbreviation and 

measurement methods.  

TABLE 5.1 : LIST OF RELEVANT VARIBLES  

Variables of 

Interest 

Real exports; real imports; Real Capital flows; first lag of real export, imports & real 

capital flows; nominal & real exchange rate; various volatility specifications    

Control 

Variables  

Cross country political & structural differences; inflation rate; prices of non-tradable 

commodities; production level; real foreign reserves; domestic & foreign real interest 

rates; share price index 

 

5.2 MODELING TRADE IN EXCHANGE RATE VOLATILITY CONTEXT  

 

 Three functional relationships: real export functions, real import functions, and 

trade balance functions helped to observe trade related interconnections among different 

variables especially concentrating on the variables of exchange rate volatility. Real 

capital flows function has also been employed to explore the financial dimension of these 

relationships. Most of the selected variables were evaluated for each functional 

relationship for their respective nature of dependence.  

 

 The major variables applied to test the functional relationships are real imports, 

real exports, trade balance and real capital outflows, rate of inflation, consumer price 

index, production, foreign exchange reserves, real exchange rates based on rupee and 

dollars separately, exchange rate volatility variables, and the respective lags of dependent 

variables. 
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5.2.1 Export Functions 

 

 Long run analysis was made by using both types of models i.e., level-level 

function where all variables were applied in their original level of measurements. Then 

double log models were estimated as well. Since, level-level models elaborate actual 

relationships by determining unit change in each parameter value avoiding any loss of 

information may be arrived through any transformation. However, non-stationarity of 

time series dimensions of some variables need to deal with caution, hence tackle through 

log-log models application. In case of double log models ‘squared real capital flows’ 

variable was added before taking log because many values would be lost if log was taken 

without squaring it.   

                          

 

   

       

 

   

              

 

   

                

 

   

               

 

   

          

       

 

   

          
       

 

   

                

 

   

                 

 

   

         

        

 

   

                 

 

   

                

 

   

                                

 

 Further, short run analysis was performed by taking first difference of each 

variable in the model. However, to make the analysis robust first differenced log 

transformation of each variables was estimated as well It permitted us to compare the 

impact of each independent variable in short run with long run outcomes, moreover it 

ensured the stationarity of these variable that lead to eliminate any time variant impact on 

each selected variables.  

                        

 

   

       

 

   

              

 

   

                

 

   

              

 

   

          

       

 

   

                

 

   

                

 

   

                 

 

   

         

        

 

   

                 

 

   

                

 

   

                                

 



 

77 

 

 

 Where j represented the spatial dimension (countries) and t represented the time 

dimension. Since time-invariant country characteristics are usually the part of pool data 

and known as ‘fixed effects: u j, t’ need to be addressed first. Hence, fixed–effect panel 

model was tested and found suitable in estimation. The differenced equation can also be 

obtained with the help of above equation where all variables are taken in first lag form.      

 

                                                                                               

    9     j,t+ 10    Tj,t+ 11      j,t+ 12     j,t   j,t         c   

 

 To capture the dynamic relationship in all selected functions, the least squares 

dummy  variable (LSDV) fixed effect models were estimated by using panel  data 

approach for full sample of 29 countries including many trade partners both major and 

only those non-major trade partners having significant trade shares with Pakistan, which 

was further sub-divided into two sub-samples to make the analysis robust and to analyze 

critically whether the issue of volatility  was purely a trade phenomenon (indispensible 

due to trade) for developing countries or it arrived when they establish their trade ties 

with developed countries. In application of fixed effect panel models, a bias might be 

arrived in the estimation results due to the presence of lag terms in the given equations 

(like 4.8a), but fixed-effects u j, t were removed when model was transformed into first-

differenced form (equation 4.8b). However,         as a part of           remained a 

function of      which was linked with      , resultantly by default both          and       

contained correlation [Jongwanich (2010), p.15].  

  

5.2.2 Import Functions 

  

 The imports demand functions have the same determinants with the assumption 

that all those factors which are causing export demand for domestic output are equally 

responsible to causing the import demand for foreign output available internationally. 

However, nature of relationship will be different.    
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For import function again level-level and double log model were used to evaluate the 

linear relation among the given set of variables and to measure the elasticity of parameter 

estimates that provides opportunity to make long run comparison of both level-level with 

log-log fixed effect models.  

 

 Short run analysis was performed as well for import function by taking first 

differenced variables in the model that helps to compare the impact with long run 

situation.  

                        

 

   

       

 

   

              

 

   

                

 

   

               

 

   

          

       

 

   

                

 

   

                

 

   

                 

 

   

         

        

 

   

                 

 

   

                

 

   

                                

 

It may also be written as: 
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5.2.3 Trade Balance  

 

 Trade Balance represents the ratio of exports to imports that shows all relevant 

variables in import and export functions are the part of this function as well. The levels, 

logarithmic and differenced forms of this function have been estimated to evaluate the 

linear relationship among the variables and the elasticities of the parameters in the long 

run.  
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5.3 MODELING CAPITAL FLOWS IN EXCHANGE RATE VOLATILITY 

CONTEXT  

 

5.3.1 Real Capital Flow Model Specifications 

 

 Capital Flows primarily determined through the difference between interest rates 

of two or more countries. To keep the analysis simple and practical international interest 

rates are taken to derive that difference. Since the expected percentage appreciation (EA) 

of foreign currency with respect to domestic currency is the difference of domestic to 

foreign interest rates theoretically  describes as EA  = f (RIR –  GIR) [Salvatore (2003), 

p.517]. This relationship ensures that increased EA will lead to increase the capital 

inflows or decrease the capital outflows from domestic country. As this study revolves 

around capital outflow that holds inverse relation with expected appreciation. Resultantly 

it is reversed to establish direct relation between capital outflows (CF) and interest rate 

differentials
47

.      

CF = f (GIR – RIR)………………..(5.10) 

If domestic real interest rates (RIR) are lower than the global real interest rates (GIR), 

capital will start flowing outwards i.e., increase in (net) capital outflow (RCF). Hence 

capital outflow will be the direct and positive function of the interest rates differential 

from foreign to domestic markets. 

 

 London Inter-Bank Offer Rate (LIBOR) was used as an effective proxy of global 

(or international) interest rate to derive difference of local rate from international one. 

However, LIBOR contained different values at different global locations. Six major 

countries France, Germany, Netherlands, Japan, UK and USA were considered major 

trade location that remained effectively four only due to the emergence of EURO as 

France, Germany and Netherlands became member of European Union with identical 

LIBOR after 1998 onwards. Resultantly each selected country`s interest rate was used to 

derive global interest rate differentials (GIRDF) variables to include in the model. The 

                                                 
47

 Originally EA=RIR-GIR, and Capital Outflow (CF) = f(-EA) which implies that CF = f (GIR - RIR), 

when EA =  – (GIR - RIR)  or – EA =  GIR – RIR. 
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each global interest rate differential was compared with others to evaluate where capital 

usually flows and which one remained major determinant of capital flows. 

  

 Since capital flows increases sometimes to capture the short term profit 

opportunities available in stock markets internationally. The money used for this purpose 

doesn’t stay for long periods in the given economy, technically named “hot money” 

flows. How these flows are changing over time, to some extent, reflected by changing 

share prices (SP). Hence share prices at home increases (declines) more rapidly as 

compared to international markets, the capital outflows will decrease (raise) resultantly. 

However, in case investment flows are non-speculative medium term then there may be a 

positive relationship because rising shares prices will discourage local and foreign 

portfolio investment leading to raise the outflow. 

 

 Foreign financial assets are generally purchased in either national currency of 

particular country or with international currency; domestic currency has to be converted 

in other currency. Resultantly exchange rate (RER) between desirable currencies plays 

major role to affect such flows
48

. Investors are concerned with spot rate and recent future 

exchange rates because spot rate measures the cost of international investment whereas 

short term investment are matured soon and these investments need to be converted in 

other currency within recent future dates. A stable exchange rate may have better 

consideration for investors to make effective decision with more certain and concrete 

calculations about expenses and returns of cross border investments. The availability of 

hedging facilities allows the investors to reduce the cost of those transactions where 

exchange rates are involved. Two currencies based exchange rate used here to evaluate 

bilateral and multilateral perspective. Secondly exchange rate volatilities measured with 

different specifications by using two base currencies are incorporated here to determine 

whether direct exchange of bilateral currencies cause any favorable  impact on trade and 

investment flows without employing any ‘vehicle’ currency or the use of such ‘vehicle’ 

currency does not harm such transactions. This study also investigates that if there is low 

                                                 
48

 Exchange rates are measured in terms of US dollar and  Pakistani rupee here. If exchange rate decreases 

it means the given currency appreciates and if exchange rate increases the given currency depreciates.   
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volatility impact in national currencies as compared to international currency, but 

countries are continually employing international vehicle currency than some major 

structural reforms may be required to change this pattern.  

      

5.3.2 Real Capital Flow Function 

 

    Functional form of real capital flows shows its dependence on stock of real 

foreign reserves, shares prices at home, real interest rate at home, and exchange rates 

both in dollar and rupee terms, different volatility variables, and international interest rate 

differential with LIBOR in each selected country against six international major trading 

centers.     

        
           

 

   

        
        

 

   

               

 

   

                

 

   

               

 

   

          

       

 

   

          
       

 

   

                

 

   

                   

 

   

             

      

 

   

                   

 

   

                    

 

   

             

       

 

   

                    

 

   

                  

 

   

                 

 

   

         

        

 

   

                

 

   

                                 

 

 Long run relationship was estimated by using both level-log models and double 

log model. Firstly, taking most of the variables in log transformed form except domestic 

interest rate and interest rate differential between home and major investment centers 

abroad which were applied in original form. Moreover, the same models were re-

estimated with all variables in logarithmic transformation, however square of real capital 

flows,, real interest rates and each global interest rate differential variables. This allowed 

us to include maximum number of values in the analysis that would be lost otherwise.   
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 In short run, capital flows models was estimated by using the differentials of all 

variables in the models. Stationarity was ensured to wipe out the time dependence of 

variables applied. Whereas, by doing short run comparison with long run, these variables` 

connectivity can easily be understood.    

 

          
           

 

   

          
        

 

   

                 

 

   

                  

 

   

           

      

 

   

                  

 

   

           
       

 

   

                 

 

   

              
 

      

 

   

                  

 

   

                   

 

   

                   

 

   

           

       

 

   

                                   

 

This short run function may be re-written as below: 

      
               

                                                     
                       

  

 8      j,t+    9     j,t+ 10    Tj,t+ 11      j,t+ 12     j,t   j,t          d   

 

5.4 RESOLVING THE LIMITATIONS AND ISSUES IN MODELING  

  

 In case of Nonlinear or Power GARCH model, wherever model was not found 

significant without fixing the power of the parameter. Firstly, power was applied in 

square or higher value and tested the significance of model if that is not achieved then 

power less one has been applied. In most of the cases power less than one was found 

statistically significant.     
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 Initially, logarithmic transformation of some variables cannot be taken because it 

led to generate “NA – missing values” where relevant variables consist of large number 

of negative values in the series. These variables were ‘inflation rate’, ‘real interest rate’, 

‘global interest rate differential’ and ‘real capital outflows’. This limitation remained 

manageable in case of ‘inflation rate’ because number of missing values remains too 

small to affect the data series but the square of other variables have to be taken to 

overcome this limitation.  

 For model building, whole data set has been grouped in one category to include 

all the countries in analysis. Further, the data was divided  into two sub-groups; first sub-

group includes all developed countries; second sub-group consist of least developing 

countries so that impact of volatility variables can be analyzed in terms of developed and 

developing countries individually along with full sample.  

5.5 DATA SOURCES AND ISSUES REGARDING VARIABLES AND 

COUNTRY SELECTION  

 

 The major source of data collection includes International Financial Statistics 

(IFS), Source of bilateral export is the Direction of Trade Statistics (DOTS) and Balance 

of Payment statistics available through International Monetary Fund. Both ‘online’ and 

“IFS-CD Rom” sources were employed. A limited amount of time series data related to 

exchange rates was also retrieved through Penn World Tables Version 6.1
49

. Sampled 

countries` official websites, especially related to Statistical Bureaus and Central Banks, 

and official websites have been visited as well to retrieve the missing values to fill the 

gaps in data series of selected variables. International interest rates were selected on the 

basis of 3-month LIBOR. These include France, Germany, Netherlands, Japan, and 

United Kingdom. United States has acquired her representation by 3-months US-deposit 

London offer rate as the part of international interest rates.   Exchange rates were taken 

                                                 
49

 Available through Alan Heston, Robert Summers and Bettina Aten,(2002) “Penn World Table Version 

6.1”, Center for International Comparisons at the University of Pennsylvania (CICUP), October, retrieved 

in December 2009.(only used in case of those very few countries where exchange rate series were totally or 

partially missing to fill the gaps) 
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on the basis of market rates, whereas values of exports and imports for each country were 

available and converted into real.   

   

5.5.1 Handling and Managing Data Related Issues 

 

 Some missing values were found in Pakistan`s net exports series i.e., 3-values in 

1999 for 6
th

,7
th

 and 8
th

 month that were replaced by data using average of earlier six 

values for 6
th

 month,  average of later six values for 8
th

 month, and than average of earlier 

and later each three values` average for 7
th

 month. Last three values were obtained by 3- 

months moving average to generate three missing values in 2009 as for 10
th

, 11
th

, and 12
th

 

month.  

 Some of the countries initially considered for analysis in the sample have to be 

dropped because of missing data series including ‘exchange rate data’ series as in case of 

Afghanistan and United Arab Emirates; Nominal exchange rates were completely 

available for Oman but with missing CPI series, rate of inflation and  the interest rates 

that were certainly required to calculate real exchange rates. Resultantly, Afghanistan, 

Oman, and United Arab Emirates have to be dropped from sample.  

 Sampled countries were selected by using this specific criteria: “either selected 

country remained a major trade partner or encompass monthly exports of at least US$10 

million or at least US$20m imports per month of Pakistan.” more weightage was 

assigned to the exports as compared to imports to pick a country, the reason behind it was 

that exports as a source of income reflected increased domestic productive capacity 

therefore assumed the part of an ‘asset’ and deserve more weightage, while imports as a 

liability reflected the domestic deficiency and loss of income. Nevertheless, those 

countries to whom Pakistan`s exports remained less than $10m per month are included 

only if these are offering imports equal to $20m per month or more.  

 Primarily for each country “money market interest rate” was proxied as a standard 

average interest rate of a selected country, however it had to be replaced with “treasury 

bill rate” or “Commercial Bank Discount rate” or even “deposit rate” successively, where 

it was not properly available. Real interest rates were measured by simply taking the 
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difference between nominal interest rate and the rate of inflation in each respective 

country.  

5.5.2 Selection of Variables and Countries: Issues and Rectifications 

 

 The focus of this study is the developing countries perspective but primarily with 

reference to Pakistan. Since there is need to explore the implication of exchange rate 

volatility for trade and capital flows to derive the most effective analytical policy 

guidelines that cannot be achieved without inclusion of developed countries, the major 

trade partners of most developing countries.  

 First, this analysis may not provide in-depth analysis if only major trading 

partners (14 – countries) are selected having more than 50% trade share with Pakistan. 

Moreover if including only developing countries with less than 50% trade share with 

Pakistan, then problem will be the little trade shares with each developing country may 

not allow us to comprehend the patterns and developments in this regard.   

 

 Second, every developing country has significant trade links with developed 

countries, therefore by adding developed countries in the sample has allowed us to 

understand this connectivity as well. For Pakistan these developed countries remained a 

major source of trade ties. Whereas, inclusion of those developing countries having 

substantial trade share with Pakistan fulfilled both aspects of analysis i.e., exploring the 

trade and capital flow scenario in the presence of volatility by using different currency 

exchange rates for Pakistan; and allowing us to extend this analytical framework to the 

selected developing countries as well.     

 

 Finally, desire to keep the analysis only for developing countries requires the high 

frequency time series data for large number of countries, which were not available 

completely and if partially available than found incompatible. Reason perhaps was that if 

Pakistan didn’t have trade link with any developing country like Mozambique, than 

observing the volatility behavior for this country would become absurd, and adding this 

country in analysis may cause by-itself new but strictly undesirable fixed or random 
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effects in the models. Consequently only those developing countries having close trade 

ties with Pakistan were included in selected sample. 

TABLE 5.2:   LIST OF THE COUNTRIES SELECTED FOR ANALYSIS 

Sub-Groups Countries (~ trade share50) Currency Abbreviations 

A) Developed Countries  

High income OECD & 

NON-OECD (15/66) 

Australia 

Belgium  

Canada (1.3%) 

France (2.5%) 

Germany (4.9%)  

Hong Kong, China (3.1%) 

Italy (2.6%) 

Japan (4.4%) 

Korea (2.5%)  

Kuwait  

Netherland (1.8%) 

Singapore (3.6%) 

Spain (1.3%) 

UK (5.2%) 

USA (14.4%)  

Dollar 

Frank 

Dollar 

Franc 

Dutch Mark (Euro) 

Dollar 

Lira (Euro) 

Yen 

Won 

Dollar 

Guilder  

Dollar 

Peseta  

Pound (sterling) 

Dollar 

ASD 

BGF 

CAD 

FRF 

GDM 

HKD 

ITL 

JPY 

KRW 

KWD 

NLG 

SGD 

SPP 

UKP 

USD 

B) Developing Countries 
Middle income countries (5/46) 

 

Malaysia 

Mexico 

Russia  

South Africa 

Turkey  

Ringgit 

Pound 

Ruble 

Rand 

Lira 

MLR 

MXP 

RUR 

SAR 

TRL 

Lower middle income countries 

(7/55) 

 

China 

Egypt 

India 

Indonesia 

Pakistan 

Sri Lanka 

Thailand 

Yuan 

Pound 

Rupee 

Rupiah 

Rupee 

Rupee 

Baht 

CHY 

EGP 

INR 

ISR 

PKR 

SLR 

THB 

Low income countries (2/43) 

 

Bangladesh  

Kenya 

Taka 

Shilling 

BDT 

KNS 
NOTES: * Sample of countries is selected on the basis of prime focus on Asia and Middle East developing countries. However, 

according to the classification of World Bank in Oct. 2009, each group has been given representation on the basis of 

“Country Groups by Income” Major criteria in the collection of sample countries is the ‘relatively significant trade 
magnitude i.e. ,either exports are higher or equal to’ at least  ten million dollars per month’ on average or imports are 

more than twenty million US dollars per month on average or both ,’ with Pakistan   

~  Values in braces show the share of  major trading partners of Pakistan, total is 47.6% (for 12-major trade partners). 
These are included to make effective analysis in the context of trade and capital flows. 

Note: some of the countries are excluded or partially analyzed due to short/ non availability of relevant (frequency) data. 

These are Afghanistan, Iran, Oman, , Qatar, Saudi Arabia and UAE 

  

 Different variables were selected to develop panel data based fixed effect models. 

Theoretically valid variables were used by considering export demand, import demand 

and capital flow functions. Since inclusion of all potential variables might not possible or 

even not desirable, however, more than one, volatility variables were considered suitable 

to make the analysis concise and multidimensional in terms of exchange rate volatility 

context.   Interest rate differentials were calculated for all international investment centers 

to be add in capital flow functions.  These variables were tested, and estimated by using 

                                                 
50

 Reference study is Zehra A, & Khan, S. (2008), Table 1, p.03    
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different approaches to eliminate the element of non-stationarity and obtain the robust 

outcomes: firstly, level-level models were estimated to apply original time series values 

of each variable that captures all possible information as present in original series. 

Table 5.3:  LIST OF SELECTED AND DERIVED VARIABLES  
Sr. No. Symbol Name of variable (of i-th country in t-th period) and measurement methods 

01      Real exports  

02      Real imports  

03      Trade balance 

04       Consumer price index proxy the prices of non-tradables  

05     Rate of inflation  

06       Industrial Manufacturing Production Index as a representation of productive capacity¤ 

07      
  Domestic real foreign reserves 

08       Real capital flows 

09      
  Domestic Real interest rate 

10      Share price index  

11      
 

 Real Exchange Rate per Pak-Rupee 

12      
 

 Real Exchange Rate per US-Dollar 

13       
 

 Real Exchange Rate volatility in terms of international currency – US Dollar Measure with GARCH 

(p,q) 

14       
 

 Real Exchange Rate volatility in terms of national currency – Pak Rupee 
Measure with GARCH (p,q)  

15       
 

 Exponential element in Real Exchange Rate volatility in terms of Pak-Rupee 

Measured with EGARCH 

16       
 

 Exponential element in Real Exchange Rate volatility in terms of international currency – US Dollar 
Measured with EGARCH 

17       
  Threshold Real Exchange Rate volatility in terms of Pak-Rupee 

Measured with TGARCH specification 

18       
  Threshold Real Exchange Rate volatility in terms of US Dollar 

Measured with TGARCH specification 

19       
  Nonlinearity in Real Exchange Rate volatility in terms of Pak-Rupee 

Measured with NGARCH specification 

20       
  Nonlinearity in Real Exchange Rate volatility in terms of US Dollar 

Measured with NGARCH specification 

21       
  Component Real Exchange Rate volatility in terms of Pak-Rupee 

Measured with CGARCH specification 

22       
  Component Real Exchange Rate volatility in terms of US Dollar 

Measured with CGARCH specification 

23            Global real interest rate differential French Franc (euro) to domestic RIR  

24            Global real interest rate differential German Dutch Mark (euro) to domestic RIR 

25            Global real interest rate differential Netherlands Guilder (euro) to domestic RIR 

26            Global real interest rate differential Japanese Yen to domestic RIR 

27            Global real interest rate differential British pound to domestic RIR 

28            Global real interest rate differential US dollar to domestic RIR 

Notes: Logarithmic transformation and growth rates of all level variables were used as well; however squared RCF, RIR and 

GIRDF (interest rate differential) variables were applied to avoid the missing values. 
¤ Crude Petroleum Production index or volume of exports index replaced it in case of non-availability of Manufacturing 

price index 

  

 Logarithmic transformation helped us to measure the elasticities of the given 

variables, it further lead to make the series stationary in most of the cases and provided 

the long run analysis of functional relationships. Differenced equations ensured 

stationarity of each variable’s series, remove long run effects and provided the short run 

analysis.     
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5.6 ESTIMATION TECHNIQUES 

 

 In different empirical studies such as: Bailey, M. J. & G. S. Tavlas (1988); Holly, 

S. (1995); Cushman, D.O. (1986); Bini-Smaghi, L. (1991); Frankle, J. A. & S.J. Wei 

(1993); Dell` Ariccia, G. (1999); Rose, A. K. (2000); Clark, P., N. Tamirisa &  S. Wei 

(2004); Tenreyro, S. (2007); Arize, A. C., T. Osang & D. J. Slottje (2000); Arize, A. C., 

T. Osang and D. J. Slottje (2008); Dognalar, M. (2002); and Chit, M. (2008), mostly time 

series and cross-sectional data were employed for the estimation purpose to examine the 

impact of exchange rate volatility on trade and capital flows in different economies. 

Those studies which were employed only time series analysis include: Aliyu (2008), 

Qayyum (2006), Beine  et al. (2006), Kemal (2005), Pattichis (2003), Bahmani-Oskooee 

(2002), Esquivel and Felipe (2002), Andersen et al. (2001), Corsetti et al. (1990), 

Gonzaga and Terra (1995),  Hooper and Kohlhagen (1978), Bailey and Tavlas (1988), 

Holy (1995), Cushman (1986), De Grauwe (1988) and Bini-Smaghi (1991) Arize et al. 

(2000; 2005; 2008) and Dognalar (2002).  

 

 Whereas those studies which performed only cross-section analysis include: 

Brada and Mendez (1988), and Frankel and Wei (1993). Whereas, Canales-Kriljenko and 

Habermeier (2004) used both type of data and analysis.  

 

 Those researcher who have incorporated panel data technique include: 

Dell`Ariccia (1999), Rose (2000), Clark et al. (2004),  Tenreyro (2007), Chit et al. 

(2008),  Jongwanich (2010), Calderon (2004), Berger et al. (2000), Benassy-Quere et al. 

(2001), Glick and Hutchison (2002), Taglioni (2002), Crowley and Lee (2003), Mustafa 

and Nishat (2005), Hayakawa and Kimura (2008) 

 

 McKenzie (1999) surveyed the literature published during 1972 to 1998 to 

evaluate the relationship between exchange rate volatility and trade, presented a 

comparison of nine different techniques that were used to measure the impact of 

exchange rate volatility. The Instrument Variables (IV) technique was found better 

subject to the selection of valid instrument. The mostly applied variables in these studies 
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were income level, price levels, capacity utilization, exchange rates, volatility of 

exchange rate, export earnings of oil producing nations, production costs, trade 

integration variable, money supply, interest rates, wages, tariff levels, transport costs, 

importer hedging variable, and consumer tastes. 

 

5.6.1 Panel Data Application: Least Square Dummy Variable Technique   

 

 The apparent advantages of using panel data “Fixed Effect or Random Effect” 

approaches were already established [Baltagi, B.H. (2001), and Hsiao, C. (2003)]. It has 

been argued that the least square dummy variable (LSDV) estimator produces estimated 

fixed effects which usually remained unbiased but inconsistent in short panels 

[Buddelmeyer et al.(2008), p.02]. The LSDV has a relatively small standard deviation 

compared to the asymptotically consistent IV and GMM estimators. It may  be proposed 

that  an estimator which can calculate the approximation to the Nickell bias  to correct the 

LSDV estimator  directly, and may help to make this estimator to be more efficient than 

the alternatives. [Weinhold (1999), p. 7]. The dataset we have used has both a time-series 

(T) and cross-sectional (N) dimension (with the condition N > T where T is large). This is 

referred to as panel or longitudinal data. In comparing the asymptotic variances, it is 

obvious that, although less biased, simple instrumental variable estimators yield 

substantial efficiency losses compared to the LSDV (and GMM) techniques (Bun, 2001). 

The LSDV performs just at par or better than many other alternative techniques based on 

root mean square error (RMSE) criterion when T = 30. However, with a smaller time 

dimension, LSDV might not dominate the alternatives. [Judson & Owen (1999)]. 

 

5.6.2 Panel Data Application: Advantages  

 

 Panel data application technique has emerged recently to counter the weaknesses 

of individual time series or cross section data analysis. The advocates of panel data 

technique have mentioned some important merits to reveal its pre-eminence. These 

advantages and disadvantages are listed down: 
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1. It helps to control for unobserved individual heterogeneity among different unit of 

analysis viz. each country in the sample because if such unobservable affects are 

omitted and are correlated with the independent variables, OLS estimates will be 

biased [Baltagi (2001) p.5 & 139] 

2. The use of panel data can eliminate the effects of omitted variables that are specific to 

individual cross-sectional units but stay constant over time [Hsiao (2003), p.5].. If the 

time dimension (T) of the panel is sufficiently larger than the cross-sectional 

dimension (N), then the fixed effect coefficients are consistent and asymptotically 

efficient [Hsiao (2003), pp.30-33]. As this condition is satisfied in this study and 

provides support to the application of fixed effect model. 

3. It helps to tackle more complex problems and broader range of those issues involved 

in data which cannot be taken into account by purely time series or cross section 

analysis. Secondly, it leads to explore the dynamic changes in variables and their 

relationships by mitigating the problem of multicollinearity if it exists in cross section 

dimension of the data, because combination of both dimension leads to increase the 

degree of freedom. Thirdly, it allows removing the impact of certain forms of omitted 

variable biases from regression [Brooks (2008), pp. 488-89].    

4. The combined panel makes a matrix of sampled data filled with times series of each 

cross sectional member and allow (i) the application of various estimations 

techniques, (ii) It enhances the efficiency of estimates of parameters by including 

multiple sources of variation in data set, and (iii) It helps to outsource more of the 

information for the researcher [Asteriou (2006), p. 368] 

5. When the pool of data set is constructed to make panels this causes some differences 

among various cross sections or time series entities that need to be captured by the 

help of some dummy variables. The formation of fixed effect model and random 

effect models is the solution [Asteriou (2006), p. 368].    

 

5.6.3 Panel Data Application: Disadvantages 

 

 Since application of any statistical technique allowed us to explore the flaw and 

loopholes it may contain. Hence, alike the case with panel estimation where some of the 
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limitations have been identified during its application in different research studies, these 

are: 

1. While applying panel estimation techniques, disaggregated trade encounters an 

important drawback that identifies the existence of zero observation between pairs of 

location, directly proportional to the number of zeroes, leads to severe estimation 

caveats [Taglioni (2002), p.255]. 

2. When the data is pooled, implicit assumption is that the average values of variables 

and their corresponding relationships remain constant over time and across all cross 

sections included in the sample [Brooks (2008), p.488].  

3. The longer time dimension of panel data may lead to the problem of non-stationarity 

and spurious regression that mitigates its particular advantages in examining the 

impact of exchange rate volatility on trade [Dell`Ariccia (1999); Baak (2004)]
51

 

4. A larger portion of explanatory power of relatively time-invariant regressor has been 

soaked up by estimating fixed effect in panel data when cross sections are included in 

panel data to construct different variables which may prove economically significant 

but remain statistically insignificant. However, this drawback may also resolve by 

two-stage analysis when fixed effects have taken as dependent variable to disentangle 

the pertinent explanatory factors [Buddelmeyer et al.(2008), p.02].      

  

5.7 ESTIMATION PROCEDURE 

 

5.7.1 Volatility Considerations 

 

 Variables of exchange rate volatility were derived through GARCH variance and 

its four selective specifications. Exchange rates of all sampled countries were calculated 

in real terms. The measurement of these variables based on two different currencies Pak-

rupee as domestic currency and US-dollars as an international ‘vehicle’ currency with the 

purpose to estimate the ‘third country effect’ because the elements of innovation or 

shocks might be captured through exchange rate volatility that have third country effect 

                                                 
51

 As Chit (2008) conducted the panel unit-root test and Cointegration test both to verify the long run 

relationship among the variables. That helped to identify and remove the problem of non-stationarity of 

data and spurious regression problem. 
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[Cushman (1986)]. When these exchange rates volatility variables were employed in 

those models that determine the implication for trade and capital flows, it would allow us 

to have comparative based selection criteria to discover whether third country effect 

might be responsible for instability in exchange rates and trade among developing 

countries especially Pakistan.                  

 

 Export and import functions were individually constructed to observe the 

implication of volatility for both dimensions of trade. Then trade balance function 

allowed the re-evaluation of the volatility within the context of entire trade dimensions. 

Application of capital flows function allowed us to figure out those aspects of volatility 

that might have significant affect on capital flows. Panel data technique, pooled EGLS, 

used to calculate (Cross section) fixed effects. As time series dimension found larger than 

cross-section due to monthly data series hence most of the disadvantages were resolved. 

Even different categories of these models eliminated the potential biases regarding non-

stationarity and model misspecification.  

 

5.8 PANEL DATA ESTIMATION FRAMWORK 

 

 The data set used in this study consisted of both time series (T) and Cross Section 

(N) dimensions, referred as panel or longitudinal data [Brooks (2008), p. 487]. It 

necessitated the application of those techniques designed for handling pooled data and 

panels have allowed the application of these techniques with a given set of variables. 

Panel data applications and analysis emerged in literature recently as a new technique of 

estimation. Reason as Dell`Ariccia (1999) pointed out that the unobservable cross-

sectional specific effects which usually influence the trade flows such as cross country 

structural and policy differences captured only via fixed effects or random effects 

specification.  

 

 Initially complete set of data including 29 cross sections, representing the selected 

countries and monthly time series for forty years, consist of multiple data series for each 

variables in the same period, was used to make unbalanced panels. Secondly, full sample 
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of these 29 countries was subdivided into developed countries (DCs) and least developed 

countries (LDCs) sub-samples to make comparison about the impact of volatility under 

different scenario. As the purpose of this study was to explore the impact of exchange 

rate volatility on trade and capital flows, hence four functional relationships were 

estimated. Three models of real exports function, real imports function, and trade balance 

function were allowed to comprehend the trade dimension. While capital flows function 

was considered fit to represent the financial dimension and investment scenarios. These 

models were estimated with prime focus on volatility proxied by GARCH variances 

series.   

 

5.9 PANEL UNIT ROOT TESTS 

 

 Since, the data applied here consisted of forty years` monthly series each for 

twenty nine countries, containing longer time dimension. This might lead to make 

coefficients of regressor spurious, which could only be avoided by applying unit roots 

test to discover any long run relationship among given variables. Three panel unit root 

test were applied in this regards but first two were given more weight as compared to 

third one due to limitation as mentioned later: (a) Levin, Lin and Chu (LLC); (b) Im, 

Pesaran and Shin (IPS); and (c) Hadri Lagrange Multiplier (HLM). Both LLC and HLM 

tests followed the assumption “transversely cross section persistence parameters are 

common viz. autoregressive coefficients are identical”, while IPS allowed these 

autoregressive coefficients to vary freely across cross sections [EViews 6 User`s Guide 

II, (1994-2007)]. Secondly, LLC test helped to evaluate the null hypothesis of common 

unit root, but IPS test applied for individual unit root.  

 

 Results as given in Table 4.3 showing that  all other variables at levels were 

proved stationary at 1% level of significance according to both LLC and ISP criterion 

except real exports, real imports, inflation rate, consumer prices, productivity, ordinary 

and logs of stock of real foreign reserves and shares prices. However, real capital flow 

variable found non-stationary at levels as declared only by LLC criterion. 
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Table 5.4: Panel (Pool) Unit Roots Test: Results 

Variables  Levin, Lin, Chu (LLC) 

(2002) 

H0: Common unit roots 

Ha: Stationarity 

Im, Pesaran, Shin (IPS) 

(2003) 

H0: Individual unit roots  

Ha: Stationarity 

Hadri Lagrange 

Multiplier Test (HLM) 

(2000) 

H0: Stationarity 

Ha: Unit root (Non-

stationary) 
  Level Difference Level Difference Level Difference 

RX 

LNRX 

DRX 

 7.95230^ 

-5.64092* 

-68.5454*§ 

-77.3146* 7.90569^ 

 

-44.9007* 

-44.9007* 

-42.9672* 

69.1382^ 

 

0.39975* 

0.39975* 

-.42814* 

RM 

LNRM 

DRM 

 7.74950^ 

-4.77200* 

-15.3367* 

-32.4105* 7.63314^ 

 

-51.9636* 

-51.9636* 

-58.3954* 

65.8984^ 

 

-0.37933* 

-0.37937* 

-1.30924* 

TB 

LNTB 

DTB 

 -4.6229* 

-6.81063* 

-156.041* 

 -10.8965* 

-14.1449* 

-126.591* 

 30.4937^ 

 

-0.05601* 

-1.42482* 

-1.18560* 

P 

LNP 

DP 

 5.27950^ 

3.70968^ 

-23.068* 

-39.7603* 

-8.79989* 

-6.0097^ 

-4.10158* 

-41.8601* 

-41.8611* 26.7045^ 

37.5834^ 

-2.70669* 

-2.70667* 

-1.782* 

CPI 

LNCPI 

DCPI 

 3.23042^ 

-17.1407* 

-41.3232* 

-39.7603* 12.5497^ 

-6.14599* 

-38.7572* 

-35.2565* 79.1358^  -0.53231* 

 -1.81521* 

-0.27555* 

MP 

LNMP 

DMP 

 4.86390^ 

-4.01874* 

-37.1732*§ 

-23.0747* 5.81468^ 

 

-33.0737* 

-32.6942* 

-37.5175* 

67.2631^  -2.37179* 

 -1.84560* 

-2.38453* 

RFR 

LNRFR 

DRFR 

 12.7778^ 

 

-34.9282*§ 

72.3515* 

-109.346* 

11.9783^ 

 

-37.7622* 

-37.7237* 

-91.7945* 

25.8825^ 

 

0.55064* 

0.54973* 

-2.91806* 

SP 

LNSP 

DSP 

 4.59758^ 

 

-84.6522* 

-89.2916* 

-90.7385* 

5.4888^ 

 

-75.6219* 

-75.2148* 

-80.1237* 

55.4938^ 

 

-0.80644* 

-0.65032* 

-0.47421* 

RCF 

DRCF 

 0.19575^ 

-53.6034* 

-94.0659* -2.75244* 

-71.4790* 

 41.7357^ 

-0.14974* 

-0.14942* 

RIR 

DRIR 

 -3.1270* 

-106.746 

 -13.0244* 

-95.4949* 

 16.8158^ 

-3.35617* 

-3.07201* 

RERR 

LNRERR 

 -7.51395* 

-4.46648* 

 -8.28275* 

-4.70145* 

 49.5481^ -1.9174* 

-2.40685* 

VOLGR 

LNVOLGR 

 -34.7379* 

-15.0746* 

 -64.3387* 

-38.9511* 

 5.00038^ 1.96043^ 

-0.35630* 

VOLER 

LNVOLER 

 -21.3477* 

-19.4552* 

 -56.6643* 

-53.0982* 

 7.15261^ -0.23498* 

-1.54498* 

VOLPR 

LNVOLPR 

 -35.4050* 

-30.8714* 

 -48.7782* 

-55.2507* 

 5.18746^ -2.00689* 

-0.60690* 

VOLTR 

LNVOLTR 

 -33.8811* 

-20.0706 

 -45.8619* 

-39.6877* 

 1.48524^ -2.65418* 

-1.95911* 

VOLCR 

LNVOLCR 

 -24.7446* 

-10.2033* 

 -27.5626* 

-16.7669* 

-64.2608* 5.0314^ -0.88942* 

-0.26952* 

RERD 

LNRERD 

 -2.81785* 

-2.98556* 

 -3.19496* 

-2.85995* 

-92.7994* 33.0965^ -0.55557* 

0.33884* 

VOLG 

LNVOLG 

 -16.3071* 

-18.0385* 

 -36.1049* 

-30.3495* 

-95.445* 4.87767^ -0.93286* 

-0.64995* 

VOLE 

LNVOLE 

 -40.4186* 

-41.8546* 

 -57.5758* 

-54.4244* 

-160.639* 10.0507^  0.76542* 

 -1.68881* 

VOLP 

LNVOLP 

 -9.31378* 

-14.2295* 

 -26.8833* 

-29.4042* 

-128.434* -7.90614^ -2.23928* 

0.62023* 

VOLT 

LNVOLT 

 -24.0896* 

-23.4530* 

 -41.9023* 

-36.3405* 

-110.135* 7.59183^ 0.42357* 

 -0.39917* 

VOLC 

LNVOLC 

 -25.0956* 

-11.4583* 

 -29.1406* 

-15.9807 

-115.693* 6.98159^ 0.35744* 

0.71311* 

FRFGIRDF  -11.2279*  -22.2389*  12.6420^ -2.23543* 

GDMGIRDF  -3.61924*  -12.1150*  14.7927^ -2.3137* 

NLGGIRDF  -3.31749*  -14.4048*  -14.7948^ -2.02165* 

JPYGIRDF  -4.03637*  -15.6493*  13.3510^ -1.9992* 

UKPGIRDF  -4.24617*  -18.3488*  13.1149^ -2.02780* 

USDGIRDF  -5.92308*  -16.5827*  16.368^ -3.72168* 

 Stationarity of variable is  established* at 1% level of significance    at second difference, § without exogenous variable (neither intercept nor trend) 

^ Unit root (non-stationary) series 
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 These above mentioned non-stationary variables have become stationary at first 

difference by using the same criterion or by transforming them into logarithmic form. All 

volatility variables remained integrated at levels i.e., I(0), these outcomes remained 

compatible with the findings of Pattichis (2003).   

 

 The application of Hadri Lagrange Multiplier (HLM) test to measure the 

stationarity contained a probable limitation of “the over-rejection of the null hypothesis 

due to high autocorrelation” which led to severe size distortion
52

. Therefore, it might be 

possible that those variables which were found stationary at levels through Levin, Lin, 

Chu (LLC) and Im, Pesaran, Shin (IPS) tests may not be proved stationary through HLM 

due to this limitation. Therefore, taking the benefit of this doubt, LLC and IPS tests were 

considered reliable with higher degree to evaluate the stationarity of relevant variables.       

 

 In addition, all variables used as proxies of exchange rate volatility were also 

found stationary at levels as recommended by LLC and IPS criteria. When third criterion 

Hadri Lagrange Multiplier (HLM) test was considered it showed that all of the variables 

are non-stationary at levels and became stationary at first difference except in case of 

consumer prices, productivity and exchange rate volatility in dollar terms proxied by 

exponential and log of threshold generalized autoregressive conditional 

heteroskedasticity, where second differences have to be taken to make them stationary.  

 

 

5.10 PANEL DATA ESTIMATION 

 

 All functional relationships were estimated by using LSDV pooled and panel 

estimation techniques. Different strategies have been employed to obtain the most 

efficient models these include running fixed and random effect models by using different 

variables of volatility. Major models with logarithmic transformation for trade balance 

equation, export demand equation, import demand equation, and capital flow equation 

with complete set of selected variables at level were estimated independently in this 

regard. These models were evaluated for both fixed and random effect estimation. 

                                                 
52

 As reported in the results by using  EViews 
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‘Hausman random effect redundancy test’ was applied to ensure whether cross section 

random effect stayed in the model or not. Validity of cross section fixed effects was 

evaluated as well for each major model by using ‘likelihood ratio’. In case of both trade 

related models and capital flow models, estimation of fixed effects likelihood ratio has 

significantly rejected the null hypothesis with large value of Chi Square. It implied that 

these models probably better fitted with fix effects estimation.  Hence, application of 

fixed effect estimation procedure, with cross section weights mainly, found valid. Further 

probing was made to confirm this choice, after re-estimation of random effect in the same 

models Hausman random effect redundancy test declared that correlated random effects 

were non-existent but with ‘zero’ values of these effects for each country included in 

estimation procedure. Further, when fixed effects were measured and tested, with period 

weights specification, these have proved redundant as well. Period random effects 

remained invalid as well because in spite of the reason that Huasman test has successfully 

rejected the null hypothesis, the values of period random effect remained equal to zero. 

Consequently, fixed effect with cross section specification proved most valid estimation 

techniques in this regard across the models as were devised for trade and capital flows 

functions.  

 

5.11 FIXED VS. RANDOM EFFECTS: COMPATIBILITY  

 

5.11.1 Hausman Test and Likelihood Ratio 

  

 Hausman test elaborated the validity of random effects while likelihood ratio 

allowed detecting fixed effect in the models. Both tests were applied to evaluate cross 

section fixed and random effect for trade
53

 and capital flows functions each.  

  

 In case of trade balance cross section random effect model, Hausman test showed 

significance of eleven variables out of nineteen at most 5% level of significance as 

                                                 
53

 Since ‘trade balance’ includes both dimension of trade i.e., export and imports. Therefore, the results of 

redundancy test were considered equally applicable to the individual export and import functions as well. 

However, it is confirmed by applying the same techniques on export and import functions to test them but 

results are not separately mentioned to avoid repetition and under the consideration of space limit.    
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compared to likelihood ratio test for cross section fixed effects where only ten variables 

were found significant at most 10% level of significance. Secondly, all other criteria 

including adjusted R-square, F statistics, and DW test reflected the small values in 

random effect model as compared to fixed effect model, SIC is also observed to be 

minimum in case of random effect estimation.   

 

 Real capital flow models when estimated for both cross section random and fixed 

effects, these models showed that, in both cases, null hypothesis was rejected 

significantly. For fixed effect model nine variables were significant at 1% level, one at 

5% and three at 10% level of significance. On other hand, ten variables are significant at 

1%, two at 5% and one at 10% in random effect model with Hausman test specifications.  

 

 The results for effects redundancy favored random effect models but the most 

important limitation of random effect measurement was that when lag term of dependent 

variable was added in the model than all random effects dummies became zero this 

signified the fact that if autoregressive term in the model existed, random effects could 

not be estimated. Since, in case of trade and capital flow models presence of 

autocorrelation was found as reflected by very low values of Durbin-Watson test 

statistics. Application of autoregressive term or lagged-dependent variables was 

considered the most appropriate solution to handle it. Moreover, nature of these selected 

functional relationship required to read the impact of previous values of each dependent   

variable on its current values because of their theoretical underpinning that insisted on the 

existence of accumulating patterns in trade and capital growth. Therefore, random effect 

estimation lost its strength and resultantly was replaced by cross section fixed effects 

estimation procedure to derive the most efficient models of trade and capital flow 

function
54

.          

  

 

 

                                                 
54

 Further confirmation was obtained when models were re-estimated by including volatility variable, fixed 

effect models proved better than random effect unanimously. 
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5.11.2 Case for Fixed Effect Modeling 

  

 The insight of fixed effect modeling was to remove any disturbing effect that may 

exist due to omitted variable bias. Availability of large number of observations in this 

study allowed us to realize the effect of volatility component within each country in 

sample by using fixed effect model. Variations were of two types: inter-country 

variations (cross effects) that could independently be handled by cross section models 

and; intra-country variations (period effects) that might be dealt with time series 

models
55

. Application of independent cross section or time series models might introduce 

biases due to omitted variables. In case of exchange rate variations, omitted variables 

perhaps would be: risk diversification related behavior of traders and investors, country-

wise differences in exchange rate markets, and patterns of relationships among countries 

under the context of bilateral or multilateral trade arrangements. These models helped to 

exploit temporal variations within group that was somewhat compatible according to the 

objective of this study. Some of the researchers have already referred the fixed effects 

estimation in panel data as “nuisance or ancillary” parameters, which help to transmit 

important economic information [McClellan & Staiger (2000); Murdock (2006)]
56

         

   

5.12 FIXED EFFECTS MEASUREMENT: TRADE AND CAPITAL FLOWS 

 

5.12.1 Estimation Procedure 

 

 Different strategies were employed to determine the most suitable fixed effects 

model for panel data by using all relevant variables as mentioned in the model. Three 

variables reflecting trade were individually tested as dependent variables to observe 

effect of selected independent variables on each one. Firstly ‘real trade balance’ variable 

was used as dependent variable to establish a valid model specification without 

employing volatility related variables but adding all other relevant variables in the 

                                                 
55

 Some of the conceptual ideas were learnt through the lecture of Professor David Dranove on ‘Fixed 

Effects Models’ Management course (Mgmt 469) belonging to Kellogg School of Management, 

Northwestern University. Retrieved  from :www.kellogg.northwestern.edu/faculty/dranove/htm/dranove/coursepages/ 

Mgmt%20469/Fixed%20Effects%20Models.pdf  on Oct. 10, 2010.  
56

 As referred by Buddelmeyer et al.(2008), p.02 

http://www.kellogg.northwestern.edu/faculty/dranove/htm/dranove/coursepages/%20Mgmt%20469/Fixed%20Effects%20Models.pdf
http://www.kellogg.northwestern.edu/faculty/dranove/htm/dranove/coursepages/%20Mgmt%20469/Fixed%20Effects%20Models.pdf
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models. After obtaining a valid model which consisted of nearly all variables with high 

significance, each separate currency based volatility variables were added as a group viz., 

in terms of dollar or rupee at a time. For each group of volatility variables, a separate 

model was identified with the purpose to observe how other variables in the model react 

in response to each currency based variables of volatility and to evaluate which version of 

volatility variables might appear statistically significant. Since five different versions of 

volatility variables were used with two different currency based models. Three categories  

of models were evaluated with (i) level-level function using variables in original unit of 

measurement to avoid loss of potential information due to any transformation; (ii) log-log 

function where all variables were transformed into logarithmic transformation and (iii) 

first - differenced function where all variables were employed by taking their first lags. 

First two models were used to explain long run behavior while third one allowed 

capturing the short run behavior. However, only those models were considered for 

analysis and reporting purpose where maximum number of variables remained statistical 

significance. These set of models helped us to evaluate the robustness of results. The 

same procedure was repeated for other functional relationships such as ‘real exports’ and 

‘real imports’ as well. Since real exports or real imports functions were applied as 

dependent variables, perhaps each could identified only the single dimension of 

international trade. Therefore, comparison of these sets of models might be useful to 

discover the impact of exchange rate volatility either needed for exporters or importers 

point of view only or under the whole trading context.     

 

 All three categories of models, as mentioned above each with different volatility 

variable, were estimated through fixed effect modeling. Two set of models were devised 

for each functional category, each contained the set of five volatility variables; first set 

with rupee based and second one with dollar based volatility variables.  In ‘trade 

balance’, ‘real export’ and ‘real imports’ functions  level-level and double-log models 

were applied, but first differenced based functional relationship couldn’t  be formed in 

case of trade balance. In case of ‘real export’ and ‘real import’ functions both type of 

estimations: long run and short run, were found successfully significant. Same categories 

of models were re-estimated by dividing the full sample into two sub-samples: first sub-
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sample contained only developed countries while second sub-sample consisted of   least 

developed countries only. This allowed us to make a comparative analysis about 

volatility response in developed and developing countries separately. The same process 

was successfully replicated to derive all versions of ‘capital flow’ models as well.     

 

5.12.2 Estimation Specifications 

 

 In case of full sample ‘trade balance’, ‘real export’ and ‘real import’ functions 

fixed effect models with pool EGLS cross section weights were estimated. Full sample 

contained effectively 28 cross sections (countries) ranging from third month of 1970 to 

last month of 2009. Total unbalanced pool observations remain nine thousands plus. The 

specified limitation was ‘cross-section weights (PCSE) standard errors and covariance 

after correction of degree of freedom’. However Manufacturing production variable 

inclusion cause the loss of two cross sections perhaps due to some missing data series. 

Capital flow function followed most of the specification in the same way however for 

level-log model sample ranged from first month of 1978 to fourth month of 2009. In 

differenced function model limitation was ‘cross-section SUR (PCSE) standard errors 

and covariance after degree of freedom correction’ whereas sample reduced starting from 

first month of 1992 to last month of 2009. Another noticeable point was the very small 

values of weighted adjusted R-squares values in case of short run models where it ranged 

from 15% to 40% in approximately all short runs relevant models. 
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CHAPTER – 6 

 

AN ANALYSIS OF EXCHANGE RATE VOLATILITY IMPACT ON 

TRADE AND CAPITAL FLOWS   

 

6.1 HISTORICAL AND THEORATICAL PRESPECTIVE 

 

 The literature regarding exchange rate volatility revealed that many studies were 

conducted to observe the impact of exchange rate volatility on trade flows or volumes 

largely provided the evidence of inverse relationship. However, little evidence of direct 

relationship and some evidences of mixed impact subject to data and sample choices 

found as well. The large numbers of studies were remained focused on exports as major 

area of concern with regards to volatile exchange rates mentioned both positive and 

negative effect depending upon the degree of risk and the response of exporters about the 

risk laid in different currencies. Resultantly some studies were primarily focused the 

element of risk in exchange rates, these were helpful to explore the nature of risk 

involved in exchange rates and allowed us to explain the ‘news’ component as a major 

source of risk in this regards. The studies related to imports identified negative impact of 

exchange rate volatility. Further ‘currency union
57
’ was considered an alternative to avoid 

exchange rate volatility impact especially when it used to discourage trade. Many studies 

have probed this option and found positively connected with trade to an extent. New 

areas of research were uncovered when exchange rate volatility impact regarding 

‘balance of payment adjustment’, and ‘third country effect’ were explored
58

. A small 

number of studies are found that have explored the capital flows and investment 

scenarios however in these studies ‘capital mobility’ or ‘capital account liberalization’ 

remains the prime focus and entails the second orders connectivity of exchange rate 

volatility with capital investment.   

 

                                                 
57

 In terms of experiencing European union type arrangements, or pegged domestic currency with strong 

and stable (perhaps international) currency. 
58

 As observed in Barada & Mendez (1988) and Cushman (1986) respectively. 
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 The policy makers naturally remained induced towards those mechanisms that 

help to limit exchange rate variability and its respective consequences. Institutional 

characteristics have received little attention that usually played important role to 

determine the exchange rates patterns because historical reviews about the experiences 

that how exchange rates behaved, reveals that exchange rate arrangements, monetary 

regimes and policy decision have remained crucial elements in this regard. The major 

variables that were closely connected with exchange rates including mainly; price level, 

interest rates, and international payments. Ceteris paribus, a country that experienced 

rapid inflation in comparison to her trading partners faced downward pressure on the 

foreign exchange value of her currency because inflation erodes the price-

competitiveness of the goods and services produced and offered by her in the 

international markets. Similarly, a country that allowed her interest rates to stay lower as 

compared to other countries usually experienced decline in the demand for her currency 

internationally that would cause depreciation in her exchange rate. Further, the downward 

pressure on the foreign exchange value of a given currency would appear through adverse 

position of balance of payment especially in current account [Isard (1995), p.19]. 

 

 The large number of studies were tried to explore the connectivity between trade 

and exchange rate variations. However, they remained unable to give ‘final verdict’ about 

its impact on trade, instead their outcomes revolved around four major conclusions 

subject to the variation in sample countries, period of study and the frequency of the data 

used. These conclusions may be considered as the “major debatable areas” for the 

purpose of this study. These debates are cited in the form of groups by listing the 

pertinent studies along with their respective methodologies in table 5.1. Interestingly 

‘significant negative impact of volatility on trade’ was found the most frequent evidence 

in these studies with different statistical methodologies and usually with quarterly data 

set.  

 However, various methods have already been applied to evaluate the impact of 

exchange rate volatility on trade as referred in table 5.1. When modern tools and recent 

techniques of estimation were applied, the usual outcome was the “significant negative 

impact on trade.” It may provide the evidence that recent techniques including 
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cointegration, vector autoregressive (VAR), instrument variable (IV) estimation of pool 

or panel data, and the gravity models remained more helpful tools to evaluate the impact 

of volatility on trade. However, in very recent literature panel data (fixed or random 

effect) estimation, panel cointegration, and dynamic panel with generalized moment 

model estimation appeared the most effective and emerging estimation techniques.   

Table 6.1: EXCHANGE RATE VOLATILITY VS. TRADE: THE EMPIRICAL DEBATES 

Conclusion Empirical work concluded by 

Debate - 1 

 

Significant 

Positive Impact on 

Trade
59

 

 

Broll and Eckwert (1999); Barada and Mendez (1988); Asseery and Peel (1991); 

McKenzie and Brooks (1997); McKenzie (1998); Kasman and Kasman (2005); 

Hwang and Lee (2005) 

 

Methods (Data Frequency): Cross-Section (A); OLS-ECM (Q); OLS (M); ARCH 

(Q); Cointegration (Q); GARCH-M (M)  

Debate - 2 

 

Significant 

Negative Impact 

on Trade
60

 

Cushman (1983, 1986,1988); Akhtar and Hilton (1984); Kenen and Rodrick (1986); 

Thursby and Thursby (1987); De Grauwe (1988); Peree and Steinherr (1986); Koray 

and Lastrapes (1989); Arize (1995); Kumar and Dhawan (1991); Pozo (1992); Peree 

and Steinherr (1989); Persson and Svensson (1989); Lanyi and Suss (1986); 

Edwards (1987); Baldwin and Krugman (1989); Siddique and Salam (2000); 

Belenger et al. (1988); Caballero and Corbo (1989); Bini – Smaghi (1991); Feenstra 

and Kendall (1991); Belenger et al. (1992); Savvides (1992); Chowdhury (1993); 

Caporale and Dorodian (1994); Hook and Boon (2000); Doganlar (2002); Vergil 

(2002); Das (2003); Baak (2004); Clark, Tamirisa, and Wei (2004); Arize et al. 

(2005); Lee and Saucier (2005) 

 

Methods (Data Frequency):OLS (Q, A); IVE (Q); GIVE (Q); VAR (M, Q); 

ARCH-GARCH (Q); Cross-Section (A); Joint estimation (M); EG Cointegration 

(Q), SD (Q), ADF,ECM, Cointg. (Q); Gravity Model (A);     

Debate - 3 

 

Significant 

MIXED Impact
61

 

Kumar (1992); Frankel and Wei (1993); Kroner and Lastpares (1993); Daly (1998) 

 

Methods (Data Frequency): SD (A); OLS (A), IVE (A); GARCH-M (M);  

Debate - 4 

 

NO or 

Insignificant 

Impact on Trade
62

 

Hooper and Kohlhagen (1978); Gotur (1985); Bailey, Tavlas and Ulan (1986, 1987); 

Bailey and Tavlas (1988);Asseery and Peel (1991): Medhora (1990); Akhtar and 

Hilton (1991); Kumar and Dhawan (1991); Gagnon (1993); Aristotelous (2001); 

Tenreyro (2004); Gognon (1993); Bayoumi (1996); Bacchetta and Wincoop (1998); 

Devereus and Engel (2002); Korey and Lastrapes (1989) 

 

Methods (Data Frequency): OLS (Q, A); Simulation Analysis (Q); Gravity Model 

(A)  
Notes:   A – Annually, Q – Quarterly and M – Monthly data   

   Debates are numbered by author for reference purpose only 

 The real exchange rates reflecting the financial dimension of economic 

relationships, played vital role in trade and capital investments by establishing bilateral 

and multilateral linkages among countries. As in figure D2 (see appendix D) correlations 

                                                 
59

 Some of the studies were mentioned in Kemal, (2005), p.3; and see table – 1, p.88 in Ilhan (2006),  
60

 For detail see Mustafa & Nishat  (2005), p.2; Kemal (2005), p.2; and see table – 1, p.88 in Ilhan (2006),  
61

 As per survey made in Ilhan (2006), p. 90 
62

 Many studies were mentioned in Kemal (2005), p.2; and Ilhan (2006), p.88  
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amongst the sampled currencies identifies that Pak-rupee remains negative but highly 

associated with large number of currencies when exchange rates of other currencies are 

measured in Pak-rupee terms as compared to US dollar based exchange rates.  

 

 Fluctuation in exchange rate values over different periods may generate various 

levels of returns for traders and investors depending upon their response towards risk, 

making them sensitive to the behavior of these exchange rates. Primarily, exchange rates 

were considered the prices of domestic assets for foreigners at a given rate of inflation for 

all those traders who remained connected in trade network. Any change in exchange rates 

expected or unexpected usually cast strong implications for both traders and investors 

because traders always intended to minimize their risk involved in trading, whereas 

investors tried to find save heavens for their funds and capital assets to maximize their 

returns with the given degree of risk. If exchange rates remained unstable and more 

volatile than the expectations of traders or investors about their actual returns may vary 

from expected ones and encourage them to contract or expand their business accordingly. 

That may lead towards more growth and openness in real or financial terms or even in 

both.  

  As volatility variables were generated by using ARCH models as applied by 

McKenzie (1998), McKenzie and Brooks (1997) and Pozo (1992) where these were 

tested within the international framework. The development and vast application of 

ARCH and GARCH models and their further specifications allowed us to examine and 

explore those elements responsible for instable behavior of these time series variable. 

They further facilitated us to identify conditional settings that might nurture ‘element of 

instable behavior’ in the given time series. However, volatility clustering was recurrent 

but a short lived phenomenon that could effectively be analyzed and applied in the short 

run, to obtain more accurate forecasting abilities.  

 

6.2 ESTIMATING THE IMPACT OF EXCHANGE RATE VOLATILITY ON 

TRADE 

 GARCH based volatility variables were devised to capture the patterns of 

exchange rate fluctuations and to proxy and the magnitude of volatility in the models. 
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Primarily GARCH (1,1) models were used to be the proxy for volatility, however, other 

GARCH variants also allowed us to evaluate the impact of volatility beyond the 

phenomenon of volatility clustering. These included: Threshold GARCH (p,q,t) and 

Exponential GARCH (p,q,asy) variables to capture the existence of leverage effect, 

impact of bad news, asymmetries in news component and the dominant shock in the 

exchange rates series; while Component GARCH (p,q,t) allowed us to observe the long 

run persistence in volatility patterns and ; Power GARCH (p,q,asy) helped to detect the 

elements of non-linearities in the volatility of exchange rates time series.     

 

 The estimation was performed by making two set of volatility variables each 

contained Pak-rupee and US-dollar based exchange rate volatilities. Each group of these 

volatility variables was incorporated individually in different models settings. It allowed 

us to test robustness of different variables in these models. Comparatively the nature and 

intensity of impact, these volatility variables contained, was analyzed for each group for 

each selected dependent variable separately. The most relevant independent variables 

assumed here are: ‘domestic consumer prices’ that allowed us to observe the impact of 

prices for non-tradable commodities within the country; the ‘rate of inflation’ which 

determined the discrepancies in purchasing power parity across the countries that directly 

affects trade flows by changing prices of tradable and indirectly by changing the nominal 

exchange rates; ‘domestic manufacturing production index’ reflected the country`s 

productive capacity and helped us to identify  the changing composition of tradable; the 

‘stock of foreign reserves’ assumed to be raised up with export growth and enhance the 

capability to finance increased imports but inversely related to capital outflows, it further 

determined the central banks` ‘intervention capacity’ in foreign exchange market as a 

proxy; the ‘domestic real interest rates’ of sampled countries made us able to analyze the 

investment patterns and the opportunity cost of  the funds involved in trading; the ‘real 

interest rate differentials’ among sampled countries determined the opportunity cost of 

holding assets in local currencies and reflected investment incentives to measure the 

direction and patterns of capital flows; ‘real capital flows’ proxied by ‘net exports’ 

represented the net capital outflows; the ‘Pak-rupee based exchange rates’ allowed us to 

explore how trading in local currency effect trade and capital investments; the ‘US-dollar 
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based exchange rates’ reflected international prices of trading commodities and the 

medium of international influences, the application of both currencies allowed us to 

expose any ‘third country’ effect for investment and trade patterns; the ‘GARCH-

Volatility’ measured volatility clustering in the exchange rates series; ‘TGARCH-

Volatility’ described the effect of asymmetries and the impact of bad news; ‘EGARCH-

Volatility’ reflected the impact of positive or negative dominant shock; ‘CGARCH-

Volatility’ measured the effect of long run persistence of volatility; and ‘PGARCH-

Volatility’ revealed how non-linearities in volatility may cause changes in trade and 

investment flows.  

 

      The purpose of this study pivot around the trade and capital flows, hence ‘real 

trade balance’, ‘real exports’ and ‘real imports’ are employed as the dependent variables 

in selected models to reflect trade in comprehensive framework. As ‘real trade balance’ 

was used to test the impact of above mentioned independent variables on entirety of trade 

outcomes. Application of ‘real exports’ and ‘real imports’ functions further helped us to 

investigate whether volatility may encourage or discourage both the exports and imports 

in the same way or differently. 

 

     Three different forms of models used with the purpose to evaluate and choose the 

best possible form and to capture the maximum possible information as prevailed in the 

variables with original unit of measurement. Secondly, many variables were found non-

stationary at level, bounded us to apply some transformation to make them stationary and 

avoiding the possibilities of spurious regression results. Another subsidiary outcome was 

to obtain short run analysis through differenced equation models.       

a)  Level-Level Models: These models contained dependent and independent 

variables with original unit of measurements. Parameters of each variable 

explained the marginal effect of concerned variable(s) on the dependent variable. 

It served the purpose of getting the most obvious relationships among given 

variables and implied better assessment mechanism.  

b) Log-Log Models and Level-Log Models: In double log models all the 

independent variables along with their counterpart dependent variables were 
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employed after logarithmic transformation. This transformation converted the 

models into linear forms and provided the opportunity to calculate the elasticity 

directly. However, real capital flows, real interest rates, and differentials of real 

interest rate were transformed into log form after taking their respective squares 

i.e., used as log of real capital flows square, log of domestic real interest rate 

square and the log of real interest rate differentials squares in all transformed 

models. Whereas, log-level models were considered fit to apply only in capital 

flow estimation because all of the real interest rate differential variables were 

found stationary at level and most of them remained significant without 

logarithmic transformation. In these models parameters of independent variables 

directly measured the elasticity and proportional share of each variable for non-

linear relationships, but non-transformed variables exhibited the proportional 

change in the given dependent variables against a unit change in respective 

explanatory variable(s).  

c) First Differenced Models: All selected variables were engaged in models after 

taking their first difference. They served the dual purpose: first to help us 

capturing the short run effect of these variables on the dependent variables and 

second to ensure stationarity by factoring out the temporal influences in the series.            

 

 All of these three categories of models were considered enormously supportive to 

achieve the basic purpose of probing the impact of exchange rate volatility because using 

different categories of models permitted us to compare them and to sort out effectively 

the nature and strength of the relationships among focused variables. Resultantly, it made 

the analysis robust by evaluating these relationships under both the short and long runs 

context.      

 

6.3 FIXED EFFECT MODEL APPLICATION 

  

 In panel data application, fixed effect model qualified in comparison to random 

effect model by successfully fitting the variables in the models and helped establish the 

relationship between dependent variables and the set of volatility variable(s). Since 
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random affects models actually failed to qualify in most of the cases or remained unable 

to establish correlated random effects in some of the others. Consequently, different 

versions of fixed effect models were considered suitable for estimation. The estimation 

results are given in appendix – A, each table contained the results for a set of fixed effect 

estimated models that belong to different type of specifications with a given set of 

volatility variables for US-dollar and Pak-rupee individually. In each table, the values of 

parameters, a common constant and weighted R-square were reported. Each currency 

based two groups of volatility variables were included one by one in each individual 

model. Three forms of model were estimated and evaluated in this regard, such as:  

(i) Linear models specification: by using variables with original unit of measurement  

(ii) Double Log and Log-Linear models specification: by using logarithmic 

transformation of given variables 

(iii)First Differenced models specification: by taking first lag of all the relevant variables   

 

6.4 FIXED EFFECT MODEL ESTIMATION: TRADE FLOWS 

PERSPECTIVES  

 

6.4.1 Real Exports Functions: Estimation Results for Full Sample 

   

 Rate of inflation was found significantly but negatively associated with real 

exports in vehicle currency but remained insignificantly positive in domestic currency
63

 

in the long run models implying 0.38% loss of exports in response to 1% rise in inflation. 

Prices of non-tradable commodities were found directly associated with export at 10% 

level of significance in the long run but highly significant in short run with growth in 

exports up to 43% in vehicle currency and about 51% in domestic currency. 

Manufacturing production index remained highly significant and positive in both short 

run and long run, allowing the exports to rise more than 25% and 15% in terms of vehicle 

and domestic currencies respectively in long run, whereas in short run the growth rates 

were higher three times in vehicle currency but more than five times in domestic currency 

                                                 
63

 For the purpose of interpretation, US-dollar based currency variables were referred as ‘Vehicle’ currency 

and Pak-rupee based currency variables were referred as ‘domestic ‘currency. Both terms were used as 

synonyms  
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terms. Real foreign reserves were found significantly negative in both time spans, 

implying loss in export from 0.6% to 0.5% when they grew up one percent in long run, 

however the proportional loss remained very low in short run. Real interest rates were 

inversely associated with trade only in the long run as no short run relationship was 

found. As one percent rise in domestic interest rates reduced the exports up to 0.28% in 

vehicle and 0.17% in domestic currency terms, showing that traders usually response to 

higher opportunity cost of holding domestic assets and the cost of capital by substituting 

exports with financial assets or by shifting from tradables towards non-tradables as 

evident by positive sign of non-tradable commodities prices. Real capital outflows were 

found valid and positive both in short and long run for domestic currency models only 

with higher significance caused 0.3% rise in exports in the long run and 45% growth in 

short run. Real exchange rates were found significant but inversely related with exports 

as already established in theory; however, it was insignificant in the short run model of 

vehicle currency. These results were mentioned in table A1.1 in appendix A. As 

suggested by autoregressive term, the speed of adjustment in real exports remained 

higher about 24% in vehicle currency as compared to 17% in domestic currency. Further, 

high significance was observed for common constant terms in all four models. Shares 

price index significantly contributed to raise the exports up to 2.5% in long run and above 

5% in short run but only in case of vehicle currency implying the fact that rising cost of 

portfolio investment lead to substitute it by increased trade especially exports.  

    

 In vehicle currency, GARCH (1,1) based volatility was found significant and 

positive in short run only with very low magnitude. In domestic currency, long run 

relationship was found negative while short run relationship positive but both significant. 

As elimination of volatility may raise exports up to 0.45% in long run, but cause 6.9% 

loss in export growth in the short run by trading with domestic currency identifying that 

volatility clustering significantly encourage exports traded through domestic currency. 

However, the impact of dominant shock, leverage effect, and news-asymmetries 

measured through Exponential and Threshold GARCH remained significant in vehicles 

currency. However, long run persistence and nonlinearities in volatility were significant 

in both currencies. 
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  Therefore, trading in dollars allowed us to escape from the volatility clustering 

impact in long run only, as in short run impact remained significant but positive in both 

currencies. However, trading in rupee must require eliminating the volatility to avoid the 

long run export loss. Secondly all other volatility variables were remained significant as a 

whole in dollars terms but partially significant in rupee terms, identifying the fact that 

actually volatility can impose strong impact on exports whether negative or positive 

depending upon the nature of volatility specifications and respective elements.    

    

6.4.2 Real Exports Functions: Estimation Results for Developed Countries Sub 

Sample   

 In case of developed countries sub-sample, all three categories of models were 

estimated and results are mentioned in table A1.2
64

. All of the variables reflected the 

same nature of relationship as was observed in full-sample results except real interest rate 

found inversely associated in short run models measured in domestic currency, and the 

real capital flows remained significant and positive in short and long run both with 

vehicle currency. Shares prices were remained only significant in dollars for long run 

with positive sign implying 1.9% rise in exports of developed countries with 1% rise in 

share prices. However first lag of shares prices were found significant in short run, 

allowing the growth in exports up to 8.7 % in US dollars and 8.2% in Pak-rupee 

respectively. The speed of adjustment in exports was observed higher in terms of US 

dollars with 38% as compared to Pak-rupee with 29%.   

 

 In dollars GARCH (1,1) based volatility variables remained significant in both 

long and short run, but with first lag of GARCH (1,1) in case of log-linear model 

implying that volatility in last month may cause positive impact on exports to raise it 

1.85%. Inverse impact on exports in short run revealed that 0.3% loss in export growth 

might be saved with the elimination of volatility.  In case of rupee based trading, long run 

volatility impact was found inversely associated with exports where 1.1% loss could be 

saved by making volatility equal to zero. Further, the impact of dominant shock, leverage 

effect, and news-asymmetries measured through Exponential and Threshold GARCH 
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 See Appendix – A  
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remained partly significant in vehicle currency differently in long run and short run, 

however proved insignificant in long run export flows with Pak-rupee. Long run 

persistence and nonlinearities in volatility were found highly significant only in long run 

with both currencies.  

 

 Since, volatility was found significant in export business by using either Pak-

rupee or US dollars at least in the long run. Its relationship with exports remained inverse 

for Pak-rupee, implied that elimination of volatility might secure some proportion of 

exports. As a whole, most of the volatility variables remained insignificant in Pak-rupee 

as compared to US-dollar, but again the impact of volatility couldn’t be rejected in terms 

of both currencies.   

 

6.4.3 Real Exports Functions: Estimation Results for Least Developing Countries 

 Sub-Sample  

  

 When estimations were made for developing countries sub-sample (as in table 

A1.3), and compared with the results of full sample, some of the variations were 

observed. In long run, rate of inflation was found significantly and negatively associated 

with exports conforming the theoretical basis; The prices of non-tradables were remained 

significantly negative implying dominant positive substitution effect would induce the 

traders to substitute tradable with non-tradable. Real interest rate was found insignificant 

in terms of Pak-rupee as a medium of international transaction in long and short run both. 

However, Pak-rupee based share prices remained successful to contribute positively in 

long run as well as in short run provided the evidence of substitution effect. Interestingly 

the speed of adjustment in export was found nearly same i.e., 17% in dollars and 16% in 

rupee. The rate of inflation with the gap of one period and prices of non-tradables with 

the gap of two periods found positive and significant during short run, explaining that 

decision and orders for exports in current period depends upon the previous values of 

macroeconomic indicators especially in US dollars terms.  
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 In US dollar based export function, GARCH (1,1) volatility was found significant 

with negative sign for short run only along with very low magnitude. However, 

Exponential and Threshold GARCH reflecting the impact of dominant shock, leverage 

effect, and news-asymmetries, while Component and Power GARCH determining the 

long run persistence and nonlinearities in volatility all were found significant either in 

long or short run. In contrast, all volatility variables were insignificant in Pak-rupee.  

 

6.4.4 Real Imports Functions: Estimation Results for Full Sample 

  

 Real import functions with full sample were estimated and evaluated, results as 

reported in table A1.4. Rate of inflation was found positive and significant in both 

currency based models with 0.5% to 0.9% rise in long run imports, and its first lags with 

10% growth in imports against 1% rise in rate of inflation when occurred in short run. In 

all cases prices of non-tradables were remained significant and positive causing imports 

to increase 1.1% with US dollars and 1.4% with Pak-rupee in long run, whereas in short 

run growth up to 60% in US dollars and 45% in Pak-rupee terms respectively. It 

identified that inflationary trends induced the importers to raise import flows. It implies 

that cheaper imports are usually available because rising prices of non-tradables 

discourage the consumers to buy locally made commodities and they are bound to switch 

consumption in favor of imported substitutes. Productivity remained positive and highly 

significant as well, allowing long run imports to rise 20% in USD and 15% in PKR 

during long run, while short run growth with the rate of 88% in both currencies. Real 

foreign reserves were altogether significant and inversely associated with imports but 

with very low magnitudes in short run, reason perhaps those payments which are made to 

finance imports originate decline in it. Real interest rates were remained significant in 

only long run and inversely related to imports, reflecting; firstly raising the opportunity 

cost of doing trade business with capital finance and secondly showing the tradeoff 

between real and financial sector investments choices because 1% rise in interest rate 

would decrease the imports around 0.20%. Since real capital flows helped to determine 

the investment outflows, so remained positive in case of long run import function,  in 

USD imports increased 0.7% and in PKR 0.62% against 1% rise in capital outflows. 
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However, in short run capital outflows discouraged the import growth up to 42% in both 

currencies terms, stating the fact that in short run investment are more profitable in 

financial sectors like stock and currency markets and naturally attracts the capital flows 

that may diverge from the real sectors trading business. Real exchange rate was 

significant and negative as equivalent to price for imports with high magnitude of impact 

for US dollars in long run but for Pak-rupee in short run. Speed of adjustment in imports, 

as measured by the help of autoregressive term, remained higher as 22% in USD 

compared to 18% in PKR. Shares prices were highly significant with positive sign in both 

time spans, supporting the idea that share markets usually play the role of substitute 

markets for real sector trade businesses.       

             

 In both currency based models, GARCH (1,1) volatility variables were remained 

significant and inversely related to imports in long run and directly related to imports in 

short run. Long run imports may increase 1.1% in USD and 0.44% in PKR while 0.002% 

and 8.3% in short run respectively. As far as the other volatility variables describing the 

dominant shock, leverage effect, news-asymmetries, the long run persistence, and 

nonlinearities in volatility were remained significant either in long or short run 

irrespective of the currency involved.    

 

 The evaluation of import functions have made it clear that volatility imparts the 

significant effect on imports, the magnitude and the nature of net impact whether positive 

or negative depended upon (i) the specification of volatility measures; (ii) the base 

currency used to calculate exchange rates and; (iii) The level of volatility and time 

horizon whether long or short run.    

 

6.4.5 Real Imports Functions: Estimation Results for Developed Countries Sub- 

 Sample 

  

 In these functions, mostly the nature of relationship remained consistent with 

other variables as were found in full sample. However, some of the marginal variations 

are found in the short run estimations as: the real foreign reserves remained significant 
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with one lag implying that imports among developed countries in current period usually 

depend upon the foreign reserves available in the previous period irrespective of the 

currency used; real interest rates were remained positive and significant; Shares prices 

remained positive and significant in short run but when domestic currency applied in 

international transactions it failed to establish any long run relationship with imports, 

implying the existence of substitution effect in short run only. The speed of adjustment in 

imports was higher in US dollars (29%) than in the domestic currency (24%).  

 

 Interestingly, GARCH (1,1) volatility remained highly significant but inversely 

related with US dollar in the short run but with domestic currency in the long run, caused 

0.30% growth loss and 0.68% loss in overall imports respectively. Whereas, in US dollar 

other specifications of volatility variables were remained significant either in short or 

long run, moreover, in domestic currency all of these variables remained significant in 

both time horizons except volatility measured through Threshold GARCH. This signifies 

that volatility discourages the imports among developed countries. Magnitude of that 

impact remained relatively low but strictly depending upon the nature of volatility 

variables as well, because in case of other volatility specifications that magnitude was 

even larger.      

 

6.4.6 Real Imports Functions: Estimation Results for Least Developing Countries 

 Sub-Sample  

  

 The estimation results were deviated from the full sample in case of non-tradable 

commodity prices which were significant but inversely associated with imports of 

developing countries with both currency terms. It helped to demonstrate the developing 

countries` scenario where rising price of non-tradables allowed them to sell more 

domestic commodities at higher prices and reduce imports to avoid competition and 

international market pressures. In long run, with US dollars, the rate of inflation was 

significant with negative sign at second lag and real foreign reserves with positive sign at 

first lag. This implies that rising inflation lead to discourage future import flows but 

rising stock of foreign reserves encouraged the future imports in developing countries. It 
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specifies the higher negative price effect in the import sector of developing countries and 

the higher dependence of decision regarding imports on the capability to finance them. 

The speed of imports adjustment was 21% in USD and 18% in PKR respectively.  

 

 Volatility as measured through GARCH (1,1) was negative and significant in 

USD discouraging 1.2%  imports in long run and 0.00113% import growth in short run. 

In domestic currency only short run impact was significant and positive with 3.6% 

growth in imports. Again in both currencies other volatility specifications were observed 

significant either in short run or in long run except the PKR based volatility measured 

through Thresholds and Exponential GARCH. It showed that the impact of volatility 

remained imperative for developing countries when they were trading with each other. 

However, if developing countries are using domestic currency they can certainly avoid at 

least the impact of leverage effect, dominant shocks and the asymmetries in the ‘news’ 

component.    

  

6.4.7 Real Trade Balance Functions: Estimation Results for Full Sample 

 

 Trade balance function helped us to explore how volatility affected the balance of 

trade and what scope especially developing countries might have to take some advantages 

of such connectivity. Trade balance was estimated as the ratio of real exports to real 

imports. The significance and the magnitude of impact with reference to volatility and 

other important variables allowed us to describe and evaluate the patterns trade balance 

might follow. The estimation results of trade balance functions are mentioned through 

table A1.7 to A1.9 in appendix A. Interestingly no relationship between volatility and 

trade balance could be established in short run with full sample and both sub-samples.  

 

 As the estimation results revealed that most of the variables were remained 

significant, except real interest rates that was insignificant in Pak-rupee but its second lag 

was significant and inversely associated with trade balance in US dollars, apparently 

supporting the idea regarding the involvement of US dollars in most of the financial 

transactions like granting aid, issuing loans and generating foreign investment flows, 
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even for speculation in financial markets, that stimulate higher opportunity cost of 

employing it in international transactions as compared to domestic and other currencies. 

Hence decisions regarding the use of US dollars are usually taken in advance by the 

concerned authorities to ensure the effective use of international currency for the purpose 

of trading, financing or else. Further, real exchange rates remained insignificant in case of 

trade balance, whereas real capital outflows were found inversely associated with trade 

balance causing deterioration in trade balance with rising outflows. Rising trends in the 

inflation, stock of real foreign reserves and shares prices were lead to deteriorate the trade 

balance as well. The speed of adjustment in trade balance was remained same in both 

currencies term i.e., 24%.  

 

 GARCH (1,1) based volatility variables were found significantly associated with 

trade balance directly in US dollar but inversely in Pak-rupee terms. Trade balance may 

improve up to 3.2% when all sample countries are trading in US dollars, but may 

deteriorate up to 0.05% when trade will be through Pak-rupee. Most of the other 

specifications of the volatility remained insignificant in Pak-rupee except Component 

GARCH reflecting the element of long run persistence in volatility. In US dollars, 

volatility obtained through Exponential and Component GARCH remained significant.     

 

6.4.8 Real Trade Balance Functions: Estimation Results for Developed Countries 

 Sub-Sample  

 

   The same relationship as were observed in full sample (see table A1.8) followed 

by the variables in case of developed countries sub-sample. However, real interest rates 

were found significant as well in both currencies without lag. Speed of adjustment in 

trade balance was approximately same i.e., 29%-30% in the long run.  

 

 GARCH (1,1) based volatility was found significant only in US dollars not in 

Pak-rupee terms. However, positive sign ensured the improvement in trade balance up to 

0.28% in USD. Volatility variables that were found significant include Threshold and 

Component GARCH based volatilities in US dollars, while Component and Power 
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GARCH based volatilities in Pak-rupee only. All other volatility variables were 

insignificant, again confirming that Pak-rupee exchange rate volatility impact remained 

free from leverage effect, shock dominance, and asymmetrical elements in ‘news’ 

components.  

 

6.4.9 Real Trade Balance Functions: Estimation Results for Least Developing 

 Countries Sub-Sample  

  

 In estimating the developing countries sub-sample, trade balance functions were 

remained significantly associated with most of the variables as mentioned in table A1.9. 

However, many variations were found in developing countries trade balance functions as 

compared to full sampled and developed countries sub-sample. Firstly, productivity index 

was found inversely related to trade balance, higher the productivity more the balance of 

trade be deteriorated, implying the fact that developing countries growth and productivity 

remained highly dependent upon imports and when these countries tried to increase the 

production the imports must exceeded the exports and deteriorate the trade balance. 

Secondly, real foreign reserves were found significant only in rupee terms with positive 

sign helping to improve trade balance by enhancing the developing countries capabilities 

to finance large amount of imports if they used domestic currency. Thirdly, real interest 

rate remained positive in both currencies term ensuring the improvement in trade balance 

by raising interest rates, it may discourage capital outflows by inducing local and foreign 

investors to keep their funds within developing countries. It was further evident when real 

capital outflows in current period found inversely and its first lag positively associated 

with trade balance, reflecting that current outflows deteriorated the trade balance but 

previous period outflows helped to improve it. Here, evaluating the linkages of 

remittance with trade balance and real capital flows may provide us the connectivity 

between trade balance and lagged capital outflows
65

. Fourthly, real exchange rates were 

found highly significant and positive, describing the fact that depreciation of domestic 

currencies allowed countries to improve their trade balances when trade usually 

                                                 
65

 Initially ‘remittance’ was considered for evaluation but non-availability of monthly data could not allow 

us to keep it the part of analysis, hence imposed the limitation.  
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performed in US dollar, but if it was in Pak-rupee then appreciation of rupee would 

improve the trade balance for Pakistan only other currencies might enjoy the same 

benefits with again depreciation. Share prices lead to deteriorate the trade balance with 

and without time lags. The speed of adjustment in trade balance was higher in Pak-rupee 

37% as compared to 24% in US dollars.  

 

 GARCH (1,1) based volatility remained significant to improve trade balance up to 

0.4% in US dollars but deteriorate trade balance  up to 0.3% in Pak-rupee terms. In case 

of other volatility variables only Component GARCH based volatility was significant 

irrespective of currency used, Threshold GARCH based volatility remained significant 

but only in US dollar terms.                  

 

6.5 FIXED EFFECT MODEL ESTIMATION: CAPITAL FLOWS 

 PERSPECTIVES 

 

 Logically different models were established in case of real capital flows function 

because of the nature of relationship that existed amongst the variables concerned. Rate 

of inflation, non-tradables prices, real foreign reserves, real interest rates, shares price 

indices, and interest rate differentials considered the most relevant variables in this 

regards. However GARCH based volatility variables were evaluated to detect their 

impact on real capital flows. Further, inclusion of productivity indices in functional 

relationship was tested as well.  

 

 Again only long run analysis made possible because no short run functional 

relationships could significantly be established. Moreover, various interest rate 

differential variables were employed with and without logarithmic transformation to put 

more vigor in the analysis because for practical purposes all variables of interest rate 

differences along with real interest rate and real capital flows were raised power two 

before transform them into logarithmic form. Resultantly, these models become non-

linear even after application of the logarithmic transformation.      
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6.5.1 Real Capital Flows Functions: Estimation Results for Full Sample 

  

 The estimation results as mentioned through table A2.1 in Appendix-A revealed 

that irrespective of the currency used for international transaction, the prices of non-

tradable were remained significant and inversely related with real capital outflows. A one 

percent rise in these prices discouraged the outflow up to 20% to 27% implying the large 

substitution effect as investors usually exploit the profitable opportunities by substituting 

and replacing the trade with investment whenever trading profits exceeded the financial 

profits. Rate of inflation remained significant and directly associated with capital 

outflows caused a rise in outflows with more inflation, because inflation erodes the 

purchasing power of those earning received through domestic investments consequently 

encouraged the long run capital outflows 4.8% in USD and 11% in PKR. Increased 

productivity caused more outflows of capital as suggested by positive and significant 

relationship of productivity index with real capital outflows, this impact remained up to 

70% in USD and 30% in PKR respectively. Real foreign reserves were found significant 

but inversely related with real capital outflows viz. raising the stock of foreign reserves 

requires discouraging capital outflows up to 7% in USD and up to 3% in PKR. Domestic 

interest rates remained significant and inversely associated with capital outflows 

supporting the idea that real interest rates remained an important tool to control the 

capital outflows. Shares prices were positive and significant, encouraged the capital 

outflows because when shares` prices in domestic markets increased, the portfolio 

investment discouraged and might be substituted with stocks available cheaply in other 

markets of the world or may replaced by foreign direct investment, perhaps the 

opportunities for speculative activities may also be faded away. The speed of adjustment 

in real capital outflows remained higher 41-44% in Pak-rupee as compared to 39-41% in 

US dollar. Real Exchange rates were negative and significant implying the fact that 

increased depreciation will discourage the capital outflows, however in rupee terms they 

remained highly elastic.    

          

 Interest rate differentials were used with reference to six major trading centers of 

the world i.e., France, Germany, Netherlands, Japan, Britain, and United States. When 
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double-log models were estimated only interest rate difference from France was found 

significant with negative sign in vehicle currency model, and only interest rate difference 

from United Sates was found significant and negative in domestic currency models. 

However, considerably different results were obtained when log-level models were 

applied in both currencies. In US dollar based models all the interest rate differential 

variables were significant except one i.e., interest rate difference from United States. In 

Pak-rupee based models, all the interest rate differential variables were proved highly 

significance except difference from Japan. Resultantly, it is noticeable that interest rate 

differential usually plays major role to determine the real capital outflows, however, 

using their respective specification and the models formation may affect significance of 

their association. In both currency terms, the interest rate differentials from Germany, 

Netherlands, and France encouraged capital outflows while these differences from France 

and Britain discouraged capital outflows. Moreover, in rupee terms only, interest rate 

differences from United States also encouraged capital outflows. A unit rise in interest 

rate would in US dollar and Pak-rupee respectively caused 12% and 4.7% rise in capital 

outflows against difference from Germany, 7.5% and 12.5% rise in capital outflows 

against difference from Netherlands, 4% and 2.2% rise in capital outflows against 

difference from Japan, 14.7%  and 11.7% decrease in capital outflows against difference 

from France, 8.2%  and 9.6% decrease in capital outflows against difference from 

Britain, 0.7% decrease and 1.8% increase in capital outflows against difference from 

United States. 

 

 Volatility as measured through GARCH (1,1) specification found positive and 

significant reflecting the fact that capital outflows increased 9.4% in USD and 11.5% in 

PKR with volatile exchange rates. As far as other specifications concerned, Threshold 

GARCH volatility only in US dollars and Exponential GARCH volatility only in Pak-

rupee proved significant in case of capital outflows. All other volatility specifications 

were remained insignificant.   

 

    Therefore, It was explored through the estimation that interest rate differential and 

volatility caused strong impact on real capital flows, however, the direction of volatility 
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impact would not be suitable for the countries which want to control capital outflows. 

Secondly, capital outflows definitely disturbed through leverage effect and asymmetrical 

news components but long run persistence and nonlinearities in volatility could not affect 

capital outflows prominently.  

 

6.5.2 Real Capital Flows Functions: Estimation Results for Developed Countries 

 Sub-Sample 

    

 In developed countries sub-sample nearly all other variables were found 

significant and maintained the same relationship as was observed with full sample. 

However, prices of non-tradable remained positive referring that traders and investors 

might lose their incentive to invest in domestic economy perhaps rising prices of non-

tradable discourage competitive environment within developed countries markets which 

already became saturated with various investment and large number of tradable 

commodities. Secondly, the price elasticities of non-tradable were very large reflecting 

the highly sensitive and responsive domestic sector because only one percent or one unit 

rise in the price of non-tradable would lead to encourage the capital outflows from 202% 

to 296%. Real domestic interest rate was found insignificant in rupee obviously showing 

the irrelevance of Pak-rupee from developed countries point of view. Share prices were 

found comparatively less elastic. The real exchange rates were highly elastic in both 

currency terms. The speed of adjustment in real capital outflows in the long run remained 

very much high as a whole with 48-49% in US dollars and 50-51% in Pak-rupee terms.  

  

 Interest rate differentials from France were significant only in US dollars while 

from Germany and Netherlands only in Pak-rupee. Remaining interest rates differentials 

variables were remained significant in both currencies terms.  

 

 Interestingly none of the volatility variables based on GARCH (1,1) proved 

significant and same the case was with Component GARCH based volatility as well. 

However, volatility measured through Exponential GARCH remained significant in all 

cases. Whereas Threshold GARCH volatility partly in Pak-rupee and Power GARCH 
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volatility only in dollar terms, were observed significantly associated with real capital 

outflows in developed countries.       

 

6.5.3 Real Capital Flows Functions: Estimation Results for Least Developing 

 Countries Sub-Sample 

  

 As compared to full sample, in developing countries sub-sample the rate of 

inflation remained completely insignificant with respect to the real capital outflows. 

Investors  in developing countries might not consider inflation as an important 

determinant of capital flows because mostly to improve trade balance, developing 

countries usually use deficit financing techniques that always cause inflation, hence they 

consider their investment decisions independent of such inflation. Productivity index was 

significant with comparatively low magnitudes. Real foreign reserves were significant as 

well but remained positive implying that increased stock of foreign currencies allowed 

the expansion in capital outflows or the sign of relaxing the control on capital flows. Real 

domestic interest rate was found significant only in Pak-rupee terms with negative sign 

identifying relatively a little role it played to effect capital flows, this mean investors are 

not throwing their capital in developing countries just to earn interest but mostly in stock 

and real sector markets to exploit and generate large profit opportunities as supported by 

the fact that stock prices remained significant and positive showing that rising trends in 

stock prices encourage capital outflows in greater magnitudes. As one percent rise in 

shares prices would lead to encourage capital outflows 14-20% in US dollars and 18-25% 

in Pak-rupee terms. The speed of adjust was 43-44% in US dollars and 43-45% in Pak-

rupee terms. In comparison to both full sample and developed countries sub-sample, the 

real exchange rates were comparatively inelastic, mentioning the higher dependence of 

developing countries on traded commodities, flow of capital from foreign (developed) 

countries and limitation regarding exports expansion.      

 

 Generally, Interest rate differentials from France, Netherlands, and Japan were 

significant. Moreover, high significance could not be noticed in case of interest rate 

differentials from Germany and United States. In rupee terms interest rate differentials 
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from Britain remained significant. Except the interest rate differentials from Netherlands, 

in all other cases relationship with real capital outflows was inverse. It implied that any 

increase in Netherlands interest rates would encourage the capital outflows with 

relatively higher magnitudes i.e., 1% rise in difference would cause increase in capital 

outflows up to 14.5% in USD and 15.5% in PKR, whereas about 10.5% capital outflows 

would discourage  with one percent increased interest rate differentials from France, 

keeping other things constant. In case of interest rates differentials from Britain and 

Japan, these proportional magnitudes were remained further low.     

 

 Volatility by using GARCH (1,1) was found significant in rupee terms for 

developing countries, showing that using the domestic currency would not eliminate the 

impact of volatility in developing countries. However, Exponential and Power GARCH 

based volatilities were remained insignificant in both currencies, but Threshold GARCH 

volatility was significant in US dollars only and Component GARCH volatility in all 

cases with relatively large magnitude.    

 

6.6 INTERPRETATION OF VOLATILITY VARIABLES FOR TRADE 

 FUNCTIONS 

 

6.6.1 Export Functions 

  

 It was observed in case of vehicle currency, although volatility clustering could 

not cause significant impact in long run exports, but asymmetries, leverage effect and 

non-linearities in volatility strongly encouraged the export flows. However, the dominant 

shock and the long run persistence in volatility lead to discourage the long run exports. 

Domestic currency case provided the evidence of volatility clustering and long run 

persistence that significantly discouraged the exports in the long run only dominant shock 

impact was found encouraging log run exports. The findings in short run remained nearly 

same in both currencies perspectives; however, comparatively magnitude of that impact 

was larger in domestic currency. Volatility persistence and dominant shock lowered 

down the export growth. 
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 For developed countries only, long run persistence and non-linearities in volatility 

discouraged the exports flows whereas leverage effect and previous period volatility 

clustering encouraged it. These countries did not have any concern of using rupee in 

transaction. In short run, volatility clustering lead to reduce exports growth up to 0.3% 

and leverage effect allowed exports to growth up to 0.05%.  

 

 In case of developing countries, except volatility clustering, all other elements of 

volatility in international vehicle currency significantly affect the exports, dominant 

shock and non-linearities in volatility encourage 0.86% and 1.33% exports respectively 

whereas leverage effect, asymmetries and persistence in volatility reduced exports up to 

0.89% and 0.6% respectively. In short run export growth was significantly discouraged 

because of volatility clustering and dominant shock in the news component, but the 

magnitude of impact was very small. On the other hand, persistence in volatility allowed 

exports to expand. However, no volatility impact was found significant in case of 

domestic currency exports in both long and short run. 

 

6.6.2 Import Functions 

  

 It was found in full sample that volatility clustering would decrease the imports in 

long run with both currencies. However, leverage effect, asymmetries, the dominant 

shock, long run persistence, and non-linearities in volatility were considerably influenced 

the imports mainly in vehicle currency. Non-linearities in volatility could not affect 

domestic currency based import flows. In the short run, in both currency terms, 

asymmetries with leverage effect and volatility persistence discouraged the growth in 

imports with larger magnitude in domestic currency. In contrast, volatility clustering and 

non-linearities allowed the imports to growth rapidly.  

 

 Long run import flows within developed countries were not effect with volatility 

clustering in dollars but encouraged by the dominant shock in volatility and discouraged 

by long run persistence and non-linearities in volatility 0.8% and 4.15% respectively. 
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Whereas volatility clustering caused 0.3% loss, and asymmetries and leverage affect 

caused 0.07% gain in short run growth of imports.  

  

 Import flows in developing countries were reduced by volatility in dollar terms, 

even dominant shock, leverage effect, asymmetries in the news component, and non-

linearities in volatility caused significant effect on imports. However, in rupee terms only 

non-linearities in volatility were found significant to enhance the imports up to 1.03%. In 

short run, volatility clustering discouraged imports growth in dollar terms but encouraged 

up to 3.6% growth in rupee terms. Dominant shock negatively affected the import growth 

in dollar as well. Volatility persistence encouraged the dollar based but discouraged rupee 

based imports growth.  

 

6.6.3 Trade Balance Functions 

  

 In long run, volatility clustering and persistence were found significant across all 

samples in both currency terms. However leverage effect, dominant shocks and 

asymmetries were only found significant in dollars terms.   

 

6.7  AN ANALYSIS OF VOLATILITY IMPACT ON TRADE 

  

6.7.1 Mutual Trade among Developed and Developing Countries  

 

 In case of mutual trade among developed and developing countries, long run 

exports flows were decreased significantly with exchange rate volatility when Pak-rupee 

was used as medium of international transactions, giving partial support to the findings of 

Chowdhary (1993) and Chit et al. (2008) who reported significant negative effect on 

export but with international currency. Whereas use of US dollars didn`t cause any 

significant impact in this regards, referring the absence of ‘third country effect’ in mutual 

trade. However, import flows were discouraged in both currency terms with high 

elasticity in US dollars as compared to Pak-rupee. In short both export and imports 

remained positive and significant implied that all the countries are enjoying the benefit of 
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trading with each other perhaps exporters and importer try to expand their business at 

least in the short run to avoid the potential loss in revenues due to increased exchange 

rate risk, partly against the findings of Baak, Mahmood and Vixathep (2002) who 

observed negative effect of exchange rate volatility on exports in both long and short run 

as well. Growth rate in imports was much higher comparatively in rupee i.e., 8.3%. 

Application of US dollars in international transactions allowed the trade balance to be 

improved which was actually deteriorated when trade was made through Pak-rupee. 

However, trade balance was more responsive in Pak-rupee.  

  

 It can be concluded that long run flows of imports and exports remained inversely 

dependent on exchange rate volatility as measured through GARCH (1,1) models, and 

provided the evidence that volatility usually discourage long run potentials for trade 

expansion.    

  

6.7.2 Intra-Developed Countries Trade 

 

 As US dollar based exchange rates allowed the long run growth in trade in form 

of exports and imports. Whereas employing Pak-rupee decreased them but developed 

countries are unlikely to use developing country`s currencies hence its impact does not 

matter in this regards. This has implied the fact that developed countries are actually at 

advantageous position because most of their traders are assumed to be risk takers 

expecting higher marginal utility of future returns. In short run, volatility discouraged the 

growth in exports and imports as well. 

 

6.7.3 Intra-Developing Countries Trade 

 

 No long run impact of volatility was found significant in case of export flows 

among developing countries. However, negative impact was observed on long run 

imports flows mainly significant with US dollars exactly supporting the outcomes 

reported by Rana (1983). It implies that when developing countries are importing 

commodities ‘third country effect’ significantly discourage their imports which remained 
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absent when domestic currency, free from volatility impact, is used. This finding ensures 

that a significant ‘third country effect’ exist as observed by Cushman (1986) and perhaps 

it helps to choose compatible exchange rate policies on the basis of country specific 

characteristics as suggested by Berger et al. (2000). In the short run perspective, US 

dollar based exchange rate volatility reduced the growth in imports and exports but with 

Pak-rupee these relationships became positive mainly significant in case of imports. This 

implies that using domestic currency allowed developing countries to avoid unpleasant 

‘third country effect’ and to raise the rates of growth mainly for imports and to an extent 

for exports as well.   

 

6.8 VOLATILITY ANALYSIS OF CAPITAL FLOWS FUNCTIONS 

 

 In full sample, volatility clustering remained highly significant in both currencies 

by encouraging capital outflows as previously observed by Brada and Mendez (1988) 

who considered that such outcome appeared indirectly through balance of payment 

adjustment along with control on trade and capital flows. However, to some extent 

dominant shock in Pak-rupee volatility and leverage effect and impact of bad news in 

US-dollar volatility discouraged the capital outflows up to 5.6%-7.0% and 6.3%-8.5% 

respectively. In developed countries sub-sample, volatility clustering did not cause any 

significant effect in both currency terms on the capital outflows. However, dominant 

shock discouraged the capital outflows in all cases. Non-linearities in volatility 

encouraged the capital outflows in dollar terms. In developing countries sub-sample, 

partially rupee term volatility clustering encouraged capital outflows up to 12.7%. 

Whereas in dollar based leverage effect and asymmetries in volatility discouraged the 

capital outflows up to 7.2%-7.8%, while volatility persistence encouraged the capital 

outflows across the board  8.8%-10.5% in dollars and 13.4%-13.8% in rupee terms.   

 

6.9 IMPACT OF SELECTED VOLATILITY SPECIFICATIONS 

  

 Four different volatility specification variables were employed along with 

GARCH (1,1) based volatility measure with the purpose to capture those various 
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elements usually permeate into volatility through ‘news’ component and to determine 

how these elements are associated with trade and capital flows. In appendix – E, four 

tables were used to identify the significantly associated volatility specifications under the 

trade and capital flows perspectives. Exponential GARCH reflected the nature of 

dominant shock and leverage effect, Threshold GARCH measured the asymmetrical 

components and the impact of bad news, Component allowed capturing the long run 

persistence in volatility, and Power GARCH detected the non-linearities in volatility. 

     

 In table E1.1, long run models of exports and imports helped us to derive the 

nature and strength of selected versions of volatility. As the results suggested, the 

dominant shock and leverage effects lead to enhance both exports and imports in terms of 

US dollars across the samples, but only imports for developed countries and full sample 

in PKR.  No significant role was observed in developed countries` sub-sample by 

asymmetries and the impact of bad news, but remained negative in case of full sample 

and subsample of developing countries with both exports and imports in US dollars. Long 

run persistence and nonlinearities in volatility have discouraged the imports and exports 

flows with USD only within developed countries. Whereas, long run persistence usually 

discouraged both imports and exports in both currencies, however nonlinearities 

encouraged both exports and imports in USD within full and developing countries 

subsamples.  

 

 In table E1.2, short run models of exports and imports were estimated. According 

to the results, the dominant shock and leverage effects lead to decline both exports and 

imports in terms of US dollars in developing countries sub-sample. Asymmetries and the 

impact of bad news lead to reduce the both imports and exports irrespective of the 

currency used in the whole sample, but increased both in US dollar terms within only 

developed countries. Long run persistence of volatility discouraged exports and imports 

in both currencies when trade was performed amongst all sampled countries, but it 

allowed trade expansion among developing countries only with vehicle currency. 

Nonlinearities in volatility encouraged the exports and imports in the whole sample 

whatever currency may be employed.  
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  Table E1.3 described the estimation results regarding trade balance remained. 

Asymmetrical component and the impact of bad news deteriorated the trade balance in 

USD for intra-developed and intra-developing countries trade. Long run persistence in 

volatility again worsened the trade balance in USD based inter-countries and intra-

developing countries trade but entire opposite results were obtained with PKR.  

 

 When real capital flows were analyzed, the estimation results as mentioned in 

table E1.4 revealed that the dominant shock and leverage effects discouraged the capital 

outflows in PKR within whole sample but for developed countries sub-sample in USD 

terms. Asymmetries and the impact of bad news retarded capital outflows from 

developing countries with USD. Long run persistence of volatility lead to increase the 

capital outflows from developing countries irrespective of the currencies used to perform 

international transactions. Nonlinearities in volatility allowed capital to outflow from 

developed countries in US dollar terms.        

  

6.10 BRIEF SUMMARY 

 

 When developing and developed countries are trading with each other, volatility 

will discourage the imports and exports in long run but encouraged in short run. 

Developed countries intra-exports will increase while developing countries intra-imports 

will decrease when USD remains in use. In short run developing countries can use 

domestic currency to expand the imports amongst them, whereas use of vehicle currency 

will discourage both exports and imports when intra-developed and intra-developing 

country trade happens. Trade balance will improve only with USD as a medium of 

international transactions for trade mutually and within developing countries because it 

will deteriorate with domestic currency. Real capital outflows increase in mutual 

transaction between developed and developing countries irrespective of the currency 

used. It is quite clear from the analysis that comparison of two different currencies PKR 

as domestic currency and USD as an international vehicle currency remains important 

primarily within the context of Pakistan. If we considered GARCH (1,1) the most 

effective proxy for volatility variables then the results may not support the idea to replace 
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the vehicle currency with domestic currency because of the fact that volatility mainly 

discouraged the imports and exports flows equivalently by using both currencies in long 

run and to an extent even in short run.  Secondly, USD helps to improve trade balance as 

well in comparison to PKR. Thirdly, capital outflows rises usually with volatility.  When 

those volatility variables including measured through other GARCH variants are 

analyzed, elements of leverage effect with dominant shock and nonlinearities in volatility 

help to expand trade in long run and to some extent as well in short run, especially when 

developed and developing countries are trading with each other. It rules out the 

possibility that intra-developing countries trade may allow trade expansion within 

developing countries. Favorable effect of asymmetrical and bad news components on 

exports observed only in case of mutual trade with PKR but couldn`t strengthen the case 

for PKR because mostly these components imparted the negative effect on trade as in 

short run and trade balance in long run. The elements of long run persistence remain 

favorable for intra-developing countries` exports and imports with USD in short run and 

for trade balance with PKR. In case of capital outflows, discouraging impact of dominant 

shock and leverage effect is encountered by encouraging volatility patterns in mutual 

trade by using PKR. An important conclusion is regarding short run when volatility 

mainly helps to enhance both exports and imports among all selected countries 

irrespective of the currency in use, however, PKR   may only allow avoiding negative 

effect of volatility generated by USD when intra-group trade is performed. The 

magnitude of volatility, wherever imparted significant impact on trade, remained very 

low such as close to 1% or even lesser than it. However in case of real capital flows, high 

magnitude of impact remained prominent at about 9.0-11.5% in full sample, but with 

other volatility variables mainly in USD terms it ranges up to 14% in developing 

countries scenario, and up to 50% in developed countries perspectives. Capital outflows 

actually increased with rising volatility. Hence first hypothesis of the study is fully 

accepted, second one can partly be accepted, and third one completely accepted on the 

basis of above stated analysis.    
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CHAPTER – 7  

 

FINDINGS, LIMITATIONS AND CONCLUSIONS  

 

 

7.1 MAJOR FINDINGS 

 

 Many important findings have been observed within the context of exports, 

imports, and the trade balance along with some of the vital implication for capital flows. 

 

  First, real exports flows in long run will be discouraged by volatility if 

international transactions are made in rupee, to an extent strengthening the findings of 

previous studies mostly conducted with exchange rates in US dollar terms, including 

Esquivel and Felipe (2002); Mustafa and Nishat (2005); Chit et al. (2008); Aliyu (2008), 

but partially with the findings of  Kemal (2005). In contrast, volatility impact on real 

exports remained insignificant when transactions are made through US dollars as 

observed by Taglioni (2002) but with gravity model approach.   

 

 Second, at world level mutual trade, both developed and developing countries 

would get the benefit of volatility in short run which leads to boost up growth in exports 

and imports. However, volatility will depress the real exports when developed or 

developing countries are trading within their own groups but increase the imports, at least 

for developing countries, when they trade in their own currency.  

 

 Third, if dollars are used as vehicle currency for international transactions, most 

of the times different types of elements of volatility retained such as leverage effect, 

asymmetries in news components, long run persistence, and non-linearities will cause 

significant but usually negative impact on exports and imports both. This means as whole 

exchange rate volatility negatively affect the trade on average as reported by Dell` 

Ariccia (1999), Rose (2000), Clark, Tamirisa & Wei (2004) and Tenreyro (2007).   
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 Fourth, use of rupee as an international currency for exchanging commodities, 

volatility impact will only be absent if transactions for exports and imports are performed 

within developing countries group and real export in US dollars when made mutually at 

world level. It supports one of the assumptions that developing countries like Pakistan 

may insulate itself from volatility impact if it uses local currency in international 

transactions. However, it will be possible if Pakistan`s multilateral trade partners are 

mostly developing countries. These findings partially resemble with conclusions made by 

Pattichis (2003) and Taglioni (2002).  

 

 Fifth, in long run, speed of correction in exports and imports flows to achieve the 

long run equilibrium remained higher respectively 24% and 22% in US dollar terms as 

compared to 17% and 18% in Pak-rupee, and even higher in developed countries in 

comparison to developing countries. Resultantly, any deviation from long run equilibrium 

will take to realign the exports 4-1/3 months in Pak rupee and 3-1/5 months in US dollars 

and imports 3-1/2 months in US dollars and 4-1/4 months in Pak rupee. However, the rate 

of adjustment in trade balance remained even larger reflecting relatively rapid adjustment 

process. In case of real capital flows the rate of adjustment even approached 40-50% in a 

given time period allowing any deviation of monthly capital flows will rebound itself 

towards equilibrium within or earlier than 2 months.   

 

 Sixth, important finding is that real imports flows in long run are discouraged 

through volatility irrespective of the currency used for international transactions as was 

observed by Rana (1983). Volatility causes positive effect in short run on the growth of 

imports in at least developing countries whether they are trading within group or even 

with their developed partners.  

 

 Seventh, finding identifies that the trade balance improved in long run only when 

US dollars facilitate the international transactions; the use of rupee deteriorates the trade 

balance whether developing countries are trading with developed countries or with each 

other. No volatility impact was recorded on trade balance in the absence of productivity 

variables.  
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 Finally, volatility encourages the capital outflows more rapidly in rupee than in 

dollar terms when developing and developed countries both are mutually involved in 

transactions, providing the support to the conclusion made by Campa & Goldberg (1993) 

that exchange rate volatility discourage investments (i.e., capital inflows). Dominant 

shock and leverage effect discourage the capital outflows in rupee terms up to 5.56-

6.97%. Further, the volatility clustering does not affect the outward capital flows from 

developed countries, but encourages outflow from developing countries. However, in 

developed countries dominant shock and leverage effect discouraged the capital outflows 

in rupee terms up to 27-31% which is five time greater in comparison to developing 

countries case when they are trading with their developed counterparts. Even long run 

persistence in volatility encourages the capital outflows but only in case of developing 

countries. Consequently if developing countries do bilateral transactions mainly with 

developed countries, the international capital outflows would rise with increased 

volatility clustering. However, leverage effect and dominant shock in volatilities lead to 

discourage capital outflows amongst developed countries while encouraged by 

nonlinearities in volatilities of US dollar. Applying US dollars for international 

transactions would discourage capital outflows amongst developing countries due to 

volatility asymmetries and bad news impact whereas long run persistence of volatility 

still encourages capital outflows. 

      

7.2 LIMITATIONS  

  

 First limitation appeared in selection of countries. Initially, forty countries have 

been selected that fulfilled the selection criteria, but absence of requisite time series data 

lead to trim it into 29 countries. All ‘major’ and selected ‘minor’ trade partners were 

considered relevant and valuable in analyzing within the perspective of Pakistan. 

Therefore a minimum critical level of trade, but in reasonably significant proportion, was 

arbitrarily designed as country selection criteria. Further it ensured the exclusion of those 

countries from sample with which Pakistan held inadequate trade links.    
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 Second, selection of variables posed important limitation as many variables were 

already tested for functional relationships for trade balance, exports, imports and capital 

flows. Therefore only those variables were included that contained required monthly data 

series for all sampled countries. Moderately high frequency monthly data was considered 

to make better analysis of volatility because it remained capable to reveal the dynamic 

patterns of changes much better than low frequency data. Nevertheless, for each selected 

variable the time series data was not available for the whole study period starting from 

January 1970 to December 2009. Most data series were available starting from year 1980 

onwards. Even in case of some countries the data is partially missing for few months 

within the series. To an extent, the impact of these limitations on the results and analysis 

were dealt with application of penal data techniques. Moreover, wherever few values i.e., 

one to five were missing in the whole series, the average of about five predecessor and 

five successor values were used to replace them individually. For missing values larger 

than five, through ARMA procedure fitted values were obtained with hit and trail method 

for different values of ‘p’ and ‘q’ terms. Later by observing the graph of the generated 

series, the particular one which closely imitates the patterns in original available series 

and resembled the patterns of oscillations was considered fit for selection.  

 

 Another limitation appeared due to some objections as raised in a study by 

Ahmed and Farzana against the application of bilateral real exchange rate for the purpose 

of analysis. Since a country normally tied with more than one major trading partner, the 

bilateral real exchange rate remained incapable to assess international competitiveness of 

the country en bloc, but the application of real effective (multilateral) exchange rate
66

 

(REER) could confiscate such anomaly [Ahmed & Farzana (2004), p.92]. Log-Linear 

models were preferred in reporting the results over linear models to interpret long run 

relationships because approximately for all log-transformations of the relevant variables 

proved stationary at ‘levels’ except for real foreign reserves (LNRFR), rate of inflation 

                                                 
66

 The effective real exchange rate (REER) for a given country, is the weighted average of all the bilateral 

real exchange rates between the given country and its respective trading partners, where the weights can be 

the trade shares of the trading partners out of total trade volume of that given country. 
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(LNP) and stock price indices (LNSP)
67

. However, this limitation was addressed to an 

extent when panel cointegration test was performed amongst these three variables, and 

the variables were found co-integrated within-dimension as suggested by panel v-

statistics and panel PP-statistics at 1% while Panel ADF-statistics at about 10% level of 

significance without any deterministic trend. Group PP-statistics and group ADF-

statistics at 1% level of significance supported cointegration between-dimension as 

well
68

. Further, log transformation of real capital flows (LNRCF), real domestic interest 

rates (LNRIR) and log of international interest rates differentials (LNGIRDF) were used 

after taking squares of their respective values to avoid potential loss of large set of 

values
69

. However, such transformation might increase the magnitude of these variables 

but usually keep the patterns same, as verified by estimation of randomly selected 

countries.  

 

 When stationarity of variables were tested, the application of Hadri Lagrange 

Multiplier (HLM) test came across ‘over-rejection of null hypothesis’ limitation as high 

autocorrelation led to severe size distortion. Resultant possibility was that those variables 

which were found stationary at levels with Levin, Lin, Chu (LLC) and Im, Pesaran, Shin  

(IPS) tests might be over rejected by HLM test, thus to rule out this possibility LLC and 

IPS tests were mainly focused as reliable test to  confirm stationarity of relevant 

variables.       

                       

7.3 CONCLUSIONS & POLICY RECOMMENDATIONS  

 

 As a whole, it is obvious by analyzing the results of estimates that damaging 

impact of volatility may be avoided when trading countries are mainly developing ones 

belonging to middle income and lower middle income groups, and have bilateral trade in 

their own currencies rather using vehicle currency like US Dollars. Since, it seems non-

pragmatic approach in real life where trade of large number of developing countries 

primarily concentrated on exports to and imports from the developed countries just like 

                                                 
67

 See tables 4.3, most of the variables were found stationary in log-transformation on the basis of selected 

(LLC and IPS) criteria.   
68

 see appendix _B 
69

 as log of negative values became infinite i.e., zero  
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Pakistan with USA. However, recent economic survey revealed the fact that global 

economy is passing through single polar (US) economy towards multi-polar (emerging) 

economies [Economic Survey of Pakistan 2010-11, p.2]. It means in future such kind of 

structural changes in trade patterns will lead to avoid potential volatility distortions.    

  

 Secondly, in Pak-rupee terms volatility is found damaging in case of both exports 

and imports due to the fact that developing countries` major trade partners are mostly the 

developed countries, because when separate groups of developed and developing 

countries are analyzed negative impact of volatility remain significant only in case of 

intra-developed countries case, these results are in line with the findings of Hayakawa 

and Kimura (2008); Bahmani-Oskooee (2002); Rose (2000); and Clark et al. (2004). The 

results showed that within intra-developed countries, direct and positive relationship of 

volatility with exports and imports allowed the developed countries to enjoy enlarged 

trading. While, in case trading amongst intra-developing countries, hardly any volatility 

variable remained significant to affect the trade with domestic currency, but use of US 

dollars in transaction permitted volatility impact to appear significantly in both exports 

and imports scenarios. Thus Cushman`s ‘third country effect’ becomes evident across the 

samples and further supported by the outcomes of trade balance when trade is performed 

at world level. However, its direct and positive impact to enhance trade in US dollars and 

negative impact to reduce trade in Pak-rupee are observed as well. This implies that ‘third 

country effect’ may help to improve trade balance in especially developing countries 

context because ‘third country effect’ proves significant when trade revolves around 

intra-developing countries.   

 

   Thirdly, in the short run, interestingly exports and imports are encouraged with 

increasing volatility during mutual (world) trade amongst developed and developing 

countries thus reflecting the potentially favorable effects on developing countries. When 

developed countries are trading within their group, volatility worsens their export and 

import growth. Moreover, developing countries trading within their own group, using US 

dollars, face the same situation but using the domestic currency helps them to escalate the 

import growth potentials with higher level of significance but exports only at margins. 
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 In nutshell, trade in US dollars provided some favorable opportunities to 

developing countries under the framework of volatility impact on their respective trade 

concerns. Since, even mostly insignificant GARCH (1,1) volatility variables remains 

positive in US dollar terms but negative in Pak-rupee terms within the framework of 

trade, explaining that Pak-rupee may not suitable to replace US dollars if the objective is 

to improve terms of trade. It allowed to improve trade balance in developing countries, 

even if exchange rate risk increases, to enjoy short run growth prospects and even to 

expand the trading context because of the wide international acceptability of US dollars 

to make developing countries more open and globalised.       

 

 On average, mostly exchange rate volatility variables remained significant when 

vehicle currency was employed to perform international transaction related to real 

exports among all sampled partners, however, only when underdeveloped partners used 

domestic rate to carry out transaction related to real exports no effect of volatility was 

found.  Further, magnitude and direction of impact was mainly volatility specification 

dependent. In addition, exchange rate volatility effected real imports whether among all 

sampled Partners or underdeveloped partners, however, mainly impact of volatility was 

absent in case of domestic currency based exchnage rate employed when import 

transactions are made with underdeveloped partner. Hence first hypothesis successfully 

holds. 

 

 Both real exports and real imports have faced mixed effect from GARCH based 

volatility elaborates that continuation of shock element encourages trade in short run but 

may affect adversely or may not in long run. Positive and direct effect from EGARCH & 

NGARCH based volatilities i.e., leverage effect of dominant shock as well as nonlinear 

patterns in volatility are mainly responsible to encourage trade. Whereas negative and 

inverse from TGARCH & CGARCH based volatilities interprets that bad news impact 

and persistence of shock both are usually damaging for trade. Second hypothesis holds its 

position by showing that volatility impact depends upon the nature of volatility 

specification.  Whereas these results provide the evidence in favor of third hypothesis by 
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showing that exchange rate volatility causes similar impact on both real exports and real 

imports.  

 

 As a whole, it is obvious by analyzing the results of estimates that adverse impact 

of volatility may be avoided when trading countries are mainly emerging and developing 

ones belonging to middle income and lower middle income groups respectively, and have 

bilateral trade in their own currencies rather using vehicle currency like US Dollars. 

These results have important implication for Pakistan where high trade concentration 

towards only few countries needs probing the potential opportunities that should allow 

widening the depth of openness by expending trade with other countries of the world as 

well. 

 International transactions in dollars weaken the position of developing countries 

as far as capital flows are concerned because most volatility elements encouraged 

outflows of capital from developing countries. 

 

 Finally, on the basis of above findings, Pakistan needs to revise trade policy to 

expand trade with low and middle income developing and emerging economies by 

mainly using her own domestic currency to avoid the uncertainties that would cause 

instability in exchange rates. Since, it may arrive through the use of international 

currency in bilateral trade transactions because variety of latent patterns in exchange rate 

volatility potentially channelize through vehicle currency. 

 

 In nutshell, Pakistan should expand its trade share with other countries of the 

world as well, especially, those belonging to middle income and low middle income 

groups as it will allow Pakistan and even other developing countries to do bilateral trade 

in their own currencies and avoid distortions and unsuitable impacts on their exports and 

imports flows due to financial instabilities as are the norms in case of international 

currencies.         
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7.4 AREAS FOR FUTURE RESEARCH 

 

 The application of GARCH (1,1) and some of its selected specifications here 

might be considered insufficient because, at some later stage, other specifications of 

GARCH (p,q) model might be proved more effective proxy variable. Large numbers of 

GARCH specifications have already emerged and some of them remained similar in 

mainframe and found beyond the scope of this study to test these specifications due to 

time, space and context relevance limitations. Here the purpose was not to compare all 

volatility models to select the best one but to derive exchange rate volatility variables to 

employ them for trade and capital flows modeling. Therefore, other variants of GARCH 

models provided an opportunity to evaluate them and generate effective volatility proxy.  

 

 Since prices of commodities, shares price indices and the rate of interest remained 

unstable in most of the cases for a sampled period, hence, the impact of share prices 

volatility, inflation rate volatility and the interest rates volatility to augment exchange 

rates volatility need to be figured out. Moreover, all these volatility variables may be 

analyzed on individual basis or jointly to discover the patterns of disturbance latent in 

exchange rates. 

 Another area which perhaps needs to be probed further includes the analysis of 

regime switching policies and impact of structural changes in particularly those 

developing countries where such policies effectively reflected through structural changes.   

 It may also be interesting to see whether estimating the same model by region like 

SAARC, ASEAN or for ECO yields any different results or not. 

 

 

   

  

 

 

 

 

 

 



 

140 

 

 

 

REFRENCES 

 

Adrangi, B., & Chatrath, A. (1998). Future Commitments and Exchange Rate 

Volatility. Journal of Business Finance & Accounting, 25 (3-4), 501-520.  

Agenor, R. & Montiel, P. (1996). Development Macroeconomics. (eds.) Princeton: 

Princeton University Press 

Aghevli, B., Mohsin S. K., &   Montiel. P. J. (1991). Exchange Rate Policy in 

Developing Countries: Some Analytical Issues. IMF Occasional Paper, 78 

(March). 

Agung, I. (2009). Time Series Data Analysis Using EViews. (eds.) John Wiley & Sons 

(Asia) Pte Ltd.  

Ahemd, E., & Farzana, N. K. (2004). Behavior of Real Effective Exchange Rates in 

Selected Asian Countries. In  M. Aslam Chaudhary, and  Eatzaz Ahmed (Eds.), 

Globalization: WTO, Trade and Economic Liberalization in Pakistan (pp. 91-

111). Ferozsons, Pakistan.  

Aizenman, J. (1992). Exchange Rate Flexibility, Volatility, and the Patterns of 

Domestic and Foreign Direct Investment. NBER Working Paper 3953.  

Alan H., Summers, R. & Aten, B. (2002). Penn World Table Version 6.1. Center for 

International Comparisons at the University of Pennsylvania (CICUP), 

October, retrieved on December 2009. 

Aliyu, S. & Usman R. (2008). Exchange Rate Volatility and Export Trade in Nigeria: 

An Empirical Investigation. Bayero University Kano. MPRA Paper 13490, 

retrieved on July 2009 from http://mpra.ub.uni-muenchen.de  

Alogoskoufis, G. S. (1992). Monetary Accommodation, Exchange Rate Regimes and 

Inflation Persistence. Economic Journal, Royal Economic Society, 102(412), 

461-80. (May) 

Al Samara, Mouyad (2009). The Determinants of Real Exchange Rate Volatility in 

Syrian Economy. Sorbonne Centre of Economics, University of Paris 1- 

Sorbonne 

http://mpra.ub.uni-muenchen.de/
http://ideas.repec.org/a/ecj/econjl/v102y1992i412p461-80.html
http://ideas.repec.org/a/ecj/econjl/v102y1992i412p461-80.html
http://ideas.repec.org/s/ecj/econjl.html


 

141 

 

 

Alvarez-Plata, P., & Schrooten, M. (2006). The Argentinean Currency Crisis: A 

Markov-Switching Model Estimation. The Developing Economies, 54(1), 79-

91. (March) 

Amor, T. H. & Sarkar, A. U. (2008). Financial Integration and Real Exchange Rate 

Volatility: Evidence from South and South East Asia. International Journal of 

Business and Management, 3 (1), 112-124.  

Amuedo-Dorantes, C. & Pozo, S. (2001). Exchange-Rate Uncertainty and Economic 

Performance. Review of Development Economics, 5(3), Blackwell Publishing, 

363-374.  

Andersen, T., Bollerslev, T., Diebold, F.X. & Labys, P. (2001). The Distribution of 

Realized Exchange Rate Volatility. Journal of American Statistical 

Association, 96, 42-55.  

Andersen, T.G., Bollerslev, T., Christoffersen, P.F., & Diebold, F.X. (2006). Volatility 

and Correlation Forecasting. In G. Elliot, C.W.J. Granger, and Allan 

Timmermann (Eds.), Handbook of Economic Forecasting (pp.778-878). 

Amsterdam: North-Holland  

Anderton, R. & F. Skudenly (2001). Exchange Rate Volatility and Euro Area Imports. 

ECB Working Paper 64. 

Appleyard, D. R. & Field, A. J. (1995). Payments, Exchange Rates, and Macro Policy. 

International Economics, (2
nd

 ed.) Irwin, Inc., United States America. 

Aristotelous, K., (2001). Exchange-Rate Volatility, Exchange-Rate Regime, and Trade 

Volume: Evidence from the UK-US Export Function (1989-1999). Economic 

Letters, 72, 87-89. 

Arize, A. C., Malindretos, J. & Kasibhatla K. M. (2003). Does Exchange-Rate 

Volatility Depress Export Flows: The Case of LDCs. International Advances in 

Economics Research (IAER), 9 (1), 7-19.  

Arize, A. C., Osang T. & Slottje D. J. (2000). Exchange Rate Volatility and Foreign 

Trade: Evidence from Thirteen LDCs. Journal of Business and Economic 

Statistics, 18 (1), 10-17. 



 

142 

 

 

Arize, A. C., Osang T. & Slottje D. J. (2008). Exchange Rate Volatility in Latin 

America and its Impact on Foreign Trade. International Review of Economics 

and Finance, 17(1), 33-44. 

Arize, C. A. (1998). The Effect of Exchange Rate on U.S. Imports: An Empirical 

Investigation. International Economic Journal, 12 (3), 31-40 

Arize, C. A., Osang, T. & Slottje J. D. (2005). Exchange-Rate Volatility in Latin 

America and its Impact on Foreign Trade. Retrieved (n.d.) from: 

http://faculty.smu.edu/tosang/pdf/latin.pdf. 

Asseery, A. & Peel, D.A. (1991). The Effects of Exchange Rate Volatility on Exports. 

Economic Letters 37,  173-177. 

Asteriou, Dimitrios (2006). Applied Econometrics: A Modern Approach Using EViews 

and Micro fit. Palgrave Macmillan, New York. 

Azid, T., Jamil, M. & Kousar, A. (2005). Impact of Exchange Rate Volatility on 

Growth and Economic Performance: A Case Study of Pakistan, 1973-2003. 

The Pakistan Development Review 44 (4, Part II), 749-775.  

Baak, S. J. (2004). Exchange Rate Volatility and Trade Among the Asia Pacific  

Countries. Economic Society Far Eastern Meeting. 

Baak, S., Al-Mahmood, A., & Vixathep, S. (2002). Exchange Rate Volatility and 

Exports from East Asian Countries to Japan and U.S. Manuscript University of 

Japan. 

Bahmani-Oskooee, M. & Payesteh S. (1993). Does exchange rate volatility deter trade 

volume of LDCs? Journal of Economic Development, 18, 189-205. 

Bahmani-Oskooee, M. (1984). On the Effects of Effective Exchange Rates on the 

Trade Flows. Indian Journal of Economics, 256, 57-67. 

Bahmani-Oskooee, M. (1986). Determinants of International Trade Flows: The Case 

of Developing Countries. Journal of Development Economics 20, 107-123  

Bahmani-Oskooee, M. (2002). Does Black Market Exchange Rate Volatility Deter the 

Trade Flows. Applied Economics, 34, 2249-2255. 

Bailey, M. J. & Tavlas G. S. (1988). Trading and Investment under Floating Rates: 

The US Experience. Cato Journal, 8 (2), 421-49. 

http://faculty.smu.edu/tosang/pdf/latin.pdf


 

143 

 

 

Bailey, M. J., Tavlas, G. S. & Ulan, M. (1986). Exchange-Rate Variability and Trade 

Performance: Evidence for the Big Seven Industrial Countries. 

Weltwirtschaftliches Archiv, 122(3), 466-477. 

Bailey, M.J., Tavlas, G.S., & Ulan, M. (1987). The Impact of Exchange Rate 

Volatility on Export Growth: Some Theoretical Considerations and Empirical 

Results. Journal of Policy Modeling, 9, 225-243. 

Baldwin, R. (1988). Hysteresis in Import Prices: The Beachhead Effect. American 

Economic Review, 78 (4), 773-785.  

Baldwin, R., & Krugman, P. (1989). Persistent Trade Effects of Large Exchange Rate 

Shocks. The Quarterly Journal of Economics, 104(4), 635-54.  

Baltagi, B.H. (2001). Econometric Analysis of Panel Data (2
nd

 ed.) Chichester: Wiley  

Barbone, L., & Rivera-Batiz F. (1987). Foreign Capital and the Contractionary Impact 

of Currency Devaluation, With an Application to Jamaica. Journal of 

Development Economics, 26, 1–15. 

Baron, D. P. (1976). Fluctuating Exchange Rates and the Pricing of Exports. Economic 

Inquiry, 14, 425-438.   

Baum, C.F., Caglayan, M., & Ozkan, N. (2001). Nonlinear Effects of Exchange Rate 

Volatility on the Volume of Bilateral Exports. Journal of Applied 

Econometrics, 19 (1), 1-23. 

Bauwens, L. Laurent, S., & Rombouts, J. V.K.,  (2006). Multivariate GARCH Models: 

A Survey. Journal of Applied Econometrics, 21, 79-109.   

Bayoumi, T. & Eichengreen, B. (1995). Is Regionalism Simply a Diversion? Evidence 

from Evolution of the EC and EFTA. CEPR Discussion Paper 1294. 

Beine, M., Lahaye, J. Laurent, S., Neely, C. J. & Palm F. C. (2006). Central Bank 

Intervention and Exchange Rate Volatility, Its Continuous and Jump 

Components. Working Paper 2006-031C, Federal Reserve Bank of St. Louis, 

1-36. 

Benassy-Quere, A., Fontagne, L. & Lahreche-Revil, A. (2001). Exchange Rate 

Strategies in the competition for Attracting Foreign Direct Investment. Journal 

of Japanese and International Economies, 15, 178-198. 



 

144 

 

 

Benita, G., & Lauterbach, B. (2007). Policy Factors and Exchange Rate Volatility: 

Panel Data versus a Specific Country Analysis. International Research Journal 

of Finance and Economics, 7, 7 – 23. 

Berger, H., Sturm, J., & Haan, J. de. (2000). An Empirical Investigation into Exchange 

Rate Regime Choice and the Exchange Rate Volatility. Working Paper No.263, 

CESifo Working Paper Series, Retrieved (n.d.) from: http://www.CESifo.de  

Bergin, P. (2004). Measuring the Costs of Exchange Rate Volatility. FRBSF Economic 

Letter, Number 2004-22. Retrieved on June 2008 from http://www.frbsf.org  

Bhasin, K. V. (2004). Dynamic Inter-links among the Exchange  Rate, Price level and 

Terms of Trade in a Managed Floating Exchange Rate System: The Case of 

Ghana. AERC Research Paper No. 141, African Economy Research 

Consortium, Nairobi.  

Billio, M., Gobbo, M., & Caporin, M., (2005). Flexible Dynamic Conditional 

Correlation Multivariate GARCH models for Asset Allocation. Dipartimento 

di Scienze Economiche, Universita` ca` Foscari, Venezia and School for 

Advance Studies in Venice Foundation.  

Bini-Smaghi, L. (1991). Exchange Rate Variability and Trade: Why is it so Difficult to 

Find Any Empirical Relationship. Applied Economics, 23 (5), 927-35. 

Black, S. (1973). International Money Markets and Flexible Exchange Rates. Studies 

in International Finance No. 25, Princeton University, Princeton, NJ. 

Bleaney, M., & Fielding, D. (1999). Exchange Rate Regimes, Inflation and Output 

Volatility in Developing Countries. CREDIT Research Paper No. 99/4, Centre 

for Research in Economic Development and International Trade, University of 

Nottingham. Retrieved from: http://www.nottingham.ac.uk/credit/research-

papers/index.aspx#ninetynine 

Bollerslev, T. (1986). Generalized Autoregressive Conditional Heteroskedasticity. 

Journal of Econometrics, 31(3), Elsevier, 307-327.  

Bollerslev, T. (2008). Glossary to ARCH (GARCH). CREATS Research Paper No. 

2008-49, Center for Research in Econometric Analysis of Time Series, School 

of Economics and Management, University of Aarhus, Copenhagen.   

http://www.frbsf.org/
http://www.nottingham.ac.uk/credit


 

145 

 

 

Bollerslev, T., Chou, R. & Kroner, K. (1992). ARCH Modeling  in Finance. Journal of 

Econometric, 5-59.  

Bollerslev, T., Engel, R. F. & Nelson, D.B. (1994). ARCH Models. In the R.F. Engel 

and D. McFadden (eds.) Handbook of Econometrics 4 (pp. 2959-3038), 

Amsterdam: North Holland.  

Brada, J.C. & Mendez, J. A. (1988). Exchange Rate Risk, Exchange Rate Regimes and 

Volume of International Trade. Kyklos, 41(2), 263-80. 

Branson, W. (1983). Macroeconomic Determinants of Real Exchange Risks. In: R.J. 

Herring, (eds.) Managing Foreign Exchange Risk, Cambridge University 

Press, Cambridge UK 

Branson, W. H. (1986). Stabilization, Stagflation, and Investment Incentives: The 

Case of Kenya, 1979-1980” In S. Edwards and L. Ahmad (eds.) Economic 

Adjustment and Exchange Rates in Developing Countries (pp.267–293). 

Chicago University Press, Chicago. 

Bredin, D., Fountas, S. & Murphy, E. (2003). An Empirical Analysis of Short Run and 

Long Run Irish Export Functions: Does Exchange Rate Volatility Matter? 

International Review of Applied Economics, 17, 193-208. 

Broll, U., & Eckwert, B. (1999). Exchange Rate Volatility and International Trade. 

Southern Economic Journal, 66(1), 178-185.  

Brooks, C. (2008). Introductory Econometrics for Finance (2
nd

 ed.) The ICMA Centre, 

University of Reading, Cambridge University Press 

Bruno, M. (1979). Stabilization and stagflation in a semi-industrialized economy. In R. 

Dornbusch & J. Frankel (Eds.), International Economic Policy. Baltimore, 

MD: Johns Hopkins University Press 

Buddelmeyer, H., Jensen, P. H., Oguzoglu, U. & Webster, E. (2008). Fixed Effects 

Bias in Panel Data Estimators. IZA Discussion Paper No. 3487, Institute for the 

Study of Labor, University of Bonn, Germany. 

Buffie, E. F. (1986). Devaluations and Imported Inputs: The Large Economy Case. 

International Economic Review, 27, 123–140.  



 

146 

 

 

Bun, M. J. G. (2001). Accurate statistical analysis in dynamic panel data models. PhD 

thesis, Tinbergen Institute, Amsterdam. Retrieved from: 

http://dare.uva.nl/document/2/47986.   

Caballero, R. J., & Corbo, V. (1989). The Effect of Real Exchange Rate Uncertainty 

on Exports: Empirical Evidence. The World Bank Economic Review, 3, 263-78. 

Cairncross, S. A., (1973). Control of Long-Term International Capital Movements. A 

Staff Paper, the Brookings Institution, Washington, D.C. 

Calderon, C. (2004). Trade Openness and Real Exchange Rate Volatility: Panel Data 

Evidence. Working Papers No.294, Central Bank of Chile, 1-24. 

Calvo, G. A. (2000). Capital Markets and the Exchange Rate (with special reference to 

the Dollarization debate in Latin America). University of Maryland, 

Universidad T. Di Tella and NBER. Retrieved on December 2008 from 

http://www.bsos.umd.edu/econ/ciecalvo.htm 

Calvo, G. A., Leiderman, L. & Reinhart, C. M. (1996). Inflow of Capital to 

Developing Countries in the 1990s. Journal of Economic Perspectives, 10 

(Spring), 123-139. 

Calvo, G., Leiderman, L. & Reinhart, C. (1993). Capital Inflows and Real Exchange 

Rate Appreciation  in Latin America: The Role of External Factors. IMF Staff 

Paper  40 (1). 

Campa, J. & Goldberg, L.S. (1993). Investment in Manufacturing, Exchange-Rate and 

External Exposure. Working Papers No.93-18, C.V. Starr Center for Applied 

Economics, New York University (Published as well in 1995 in Journal of 

International Economics, 38, 527-548.) 

Canales-Kriljenko, J. & Habermeier, K. (2004). Structural Factors Affecting Exchange 

Rate Volatility: A Cross-section Study. IMF Working Paper No 147. 

Caporale & Doroodian (1994). Exchange Rate Variability and the Flow of 

International Trade. Economics Letters, 46, 49-54. 

Charles A., Harvey, S. K. & Agyapong, D. (2008). Effect of Exchange Rate Volatility 

on the Ghana Stock Exchange. African Journal of Accounting, Economics, 

Finance and Banking Research, 3 (3), 28-47. 

http://www.bsos.umd.edu/econ/ciecalvo.htm


 

147 

 

 

Chit, M. (2008). Exchange Rate Volatility and Exports: Evidence from the ASEAN-

China Free Trade Area. Journal of Chinese Economics and Business Studies, 

6(3), 261-277.  

Chit, M. M., Rizov, M., & Willenbockel, D. (2008). Exchange Rate Volatility and 

Exports: New Empirical Evidence from the Emerging East Asian Economies. 

Middlesex University Economics and Statistics Discussion Paper No. 127. 

Retrieved from SSRN: http://ssrn.com/abstract=1157035 

Chowdhury, A. R. (1993). Does Exchange Rate Volatility Depress Trade Flows? 

Evidence from Error-Correction Models. The Review of Economics and 

Statistics, 75, 700-706. 

Chowdhury, M. B. (2004). Resources Booms and Macroeconomic Adjustments in 

Developing Countries, Published by Athenaeum Press. Gateshead, Tyne & 

Wear. Available online at: http//www.Ashgate.com 

Cigan, H., Jevcak, A., Pradelle, P., & Zakova, P. (2008). Exchange Rate Pass-Through 

to Inflation in Slovakia. ECFIN Country Focus, 5(8), 1-6. 

Claessens, S., Dooley, M. P., & Warner, A. (1995). Portfolio Capital Flows: Hot or 

Cold. World Bank Economic Review, 9(1). Oxford University Press. 153-174.  

Clark, P. (1973). Uncertainty, Exchange Risk, and the level of International Trade. 

Western Economic Journal, 11(3), 302-313. 

Clark, P., Tamirisa, N. & Wei, S. (2004). A New Look at Exchange Rate Volatility 

and Trade Flows. IMF Occasional Paper No. 235 

Cochrane, J. H. (2005). Time Series for Macroeconomics and Finance. Graduate 

School of Business, University of Chicago. 

Coes, D. V. (1981). The Crawling Peg and Exchange Rate Uncertainty. In John 

Williamson (ed.), Exchange Rates Rules (pp.113-136), New York: St. Martins.  

Collins S. M. (1996). On becoming more Flexible: Exchange Rate Regimes in Latin 

America and the Caribbean. Journal of Development Economics, 51(1), 117-

138  

Cooper, R. (1971). Exchange Rate Devaluation in Developing Countries. Princeton 

Essays on International Finance 

http://ssrn.com/abstract=1157035


 

148 

 

 

Cooper, R. N. (1971a). Currency Devaluation in Developing Countries. In G. Ranis 

(ed.), Government, and Economic Development, New Heaven: Yale University 

Press. 

Cooper, R. N. (1971b). Devaluation and Aggregate Demand in Aid Receiving 

Countries. In J. N. Bhagwati, et al. (eds.), Trade, Balance of Payments and 

Growth. Amsterdam and New York: North-Holland 

Cooper, R. N. (1971c). An Assessment of Currency Devaluation in Developing 

Countries. Essays in International Finance, 86. New Jersey, Princeton 

University 

Corden, W. M. (2002). Too Sensational: On the Choice of Exchange Rate Regimes 

(Eds.). The MIT Press, London. 

Corsetti, G., Grilli, V. & Roubini N. (1990). Exchange Rate Volatility in Integrating 

Capital Markets. NBER Working Paper No. 3570, National Bureau of 

Economic Research, Cambridge. 

Cote, A. (1994). Exchange Rate Volatility and Trade: A Survey. Working Paper No. 

94-5, International Department, Bank of Canada, 1-28. 

Crosby, M. (1999). Exchange Rates and Capital Controls. Policy Forum: Exchange 

Rates and Capital Controls. The Australian Economic Review, 32 (2), 172-174. 

Crowley, P. & Lee, J. (2003). Exchange Rate Volatility and Foreign Investment: 

International Evidence. The International Trade Journal, 17 (3), 227-252. 

Cushman D.O. (1986). Has Exchange Rate Risk Depressed International Trade? The 

Impact of Third Country Exchange Risk. Journal of International Money and 

Finance, 5, 361-379. 

Das, D. K. (2004). Financial Globalization and the Emerging Market Economies. 

(Eds.) Routledge Publishers. 

Das, D.K. (2001). Stimulants to Capital inflows into Emerging Markets and the Recent 

Role of Speculators. Journal of International Development, 27(2), 130-174. 

De Grauwe, P. (1988). Exchange Rate Variability and the Slowdown in Growth of 

international Trade. IMF Staff Papers, 35(1), 63-84. 

De Grauwe, P. (1994). The Economics of Monetary Integration. Oxford University 

Press, New York 



 

149 

 

 

De Grauwe, P. (1996). Monetary union and convergence economics. European 

Economic Review, 40 (3-5), 1091-1101.  

De la Torre, A., & Schmukler, S. (2004). Coping with Risk Through Mismatches: 

Domestic and International Financial Contracts for Emerging Economics. 

International Finance, 7(3), 349-90. (Also available in from of WPS 3212, 

Policy Research Working Paper Series, The World Bank.) 

Dell` Ariccia, G. (1999). Exchange Rate Fluctuations and Trade Flows: Evidence from 

the European Union. IMF Staff Paper, 46(3), 315-334. 

Dellas, H. & Zilberfarb, B. Z. (1993). Real Exchange Rate Volatility and International 

Trade: A Reexamination of the Theory. Southern Economic Journal, 59(4), 

641-647.    

Diaz-Alejandro, C. (1965). Exchange Rate Devaluation in a Semi-Industrialized 

Country. Cambridge, USA. MIT Press   

Dixit, A. (1989a). Hysteresis, Import Penetration, and Exchange Rate Pass-Through. 

Quarterly Journal of Economics, 104(2), 205-227.  

Dixit, A. (1989b). Entry and Exit Decisions under Uncertainty. Journal of Political 

Economy, 97(3), 620-638.  

Dobson, W., & Hufbauer, G. (2001). World Capital Markets: Challenges to the G-10. 

Washington: Institute for International Economics.   

Dognalar, M. (2002). Estimating the Impact of Exchange Rate Volatility on Exports: 

Evidence from Asia Countries. Applied Economics Letters, 9(13), 859-863. 

Dornbusch, R. (1978). Exchange Rate Economics: Where do we stand? Brooking 

Papers on Economic Activity 1, 143-194. 

Dornbusch, R. (1978a). Monetary Policy under Exchange Rate Flexibility” in: 

Managed Exchange Rate Flexibility. Federal Reserve Bank of Boston 

Conference Series 

Doyle, E. (2001). Exchange Rate Volatility and Irish-UK Trade, 1979-1992. Applied 

Economics, 33, 249-265. 

Dungey, M., Martin, V.L., & Pagan, A.R. (2000). A Multivariate Latent Factor 

Decomposition of International Bond Yield Spread. Journal of Applied 

Econometrics , 15(3), 697-715. 



 

150 

 

 

Edwards, S. (1989). Real Exchange Rates, Devaluation, and Adjustments. Cambridge: 

MIT Press 

Edwards, S. (1989a). Exchange Controls, Devaluations, and Real Exchange Rates: The 

Latin American Experience. Economic Development and Cultural Change, 37, 

457-494. 

 EEC (European Economy Commission) (1990). One Market, One Money: An 

Evaluation of Potential Benefits and Costs of forming and Economic and 

Monetary Union. European Economy, 44(October). 

Eichengreen, B. (2002). Financial Crises. Oxford University Press Inc., New York 

Eichengreen, B. (2004). Monetary and Exchange Rate Policy in Korea: Assessments 

and Policy Issues. CEPR Discussion Paper No. 4676 (October). Retrieved 

from: www.cepr.org/pubs/new-dps/dplist.asp?dpno=4676 

Eichengreen, B. (2006). The Parallel Currency Approach to Asian Monetary 

Integration. American Economic Review, 96(2), 432-436. 

Engle, C., Mark, N. C., & West, K. D.(2007). Exchange Rate Models Are Not Bad as 

You Think. Proceeding Paper presented at the Jacques Polak Annual 

Research Conference held on 15 – 16 November 2007 hosted by the IMF (pp. 

1-48), Washington, D.C.  

Engle, R.F. & Lee, G.G.J. (1999). A Permanent and Transitory Component Model of 

Stock Return Volatility. In R.F. Engle and H. White (eds.), Cointegration, 

Causality, and Forecasting: A Festschrift in Honor of Clive W.J. Granger (pp. 

475-497). Oxford, UK: Oxford University Press.  

Engle, R.F. (1982). Autoregressive Conditional Heteroskedasticity with Estimates of 

the Variance of U.K. Inflation. Econometrica, 50, 987-1007.  

Engle, R.F. (2001). GARCH 101: The Use of ARCH / GARCH Models in Applied 

Econometrics. The Journal of Economic Perspective, 15(4), 157-168.        

Engle, R.F., & Bollerslev, T. (1986). Modeling the Persistence of Conditional 

Variances. Econometric Reviews, 5(1), 1-50. 

Esquivel, G., & Felipe, L. B. (2002). The Impact of G-3 Exchange Rate Volatility on 

Developing Countries. G-24 Discussion Paper Series, 16, United Nations 

Conference on Trade and Development (UNCTD), United Nations.  

http://www.cepr.org/pubs/new-dps/dplist.asp?dpno=4676


 

151 

 

 

Ethier, W. (1973). International Trade and the Forward Exchange Market. American 

Economic Review, 63, 494-503. 

Eun, C.S., & Resnick B.G. (2007). International Financial Management. McGraw-

Hill/Irwin, New York.  

EViews 6 & 7 (1994-2007) User`s Guide II, Quantitative Micro Software. 

Fakhri, N. (2007). Does the Commercial Interdependence between Countries Affect 

the Choice of an Exchange Arrangement? Evidence from the Maghreb 

Countries. Paper Presented in 6
th

 International Conference of MEEA Zayed 

University (14-16 March), UAE.  

Farrell, V.S., DeRosa, D.A. & McCown, T.A. (1983). Effects of Exchange Rate 

Variability on International Trade and Other Economic Variables: A Review of 

the Literature. Staff Studies, 130, Board of Governors of the Federal Reserve 

System. 

Fiess, N. (2003). Capital Flows, Country Risk and Contagion. World Bank Policy 

Research Working Paper No. 2943. 

Floros, C. (2008). Modeling Volatility using GARCH Models: Evidence from Egypt 

and Israel. Middle Eastern Finance and Economics, 2, 31-41.  

Frank, G. (1991). Exchange Rate Volatility and International Trading Strategy. 

Journal of International Money and Finance, 10 (2), 292-307. 

Frankel, J. A. (1981). Flexible Exchange Rates, Prices, and the Role of ‘News’. 

Journal of Political Economy, 89, 665-705.    

Frankle, J. A. & Wei, S.J. (1993). Trade Blocs and Currency Blocs. NBER Working 

Paper No. 4335 

Franses, P.H. & McAleer, M. (2002). Financial Volatility: An Introduction. Journal of 

Applied Economics, 17, 419-424. 

French, K.R., Schwert, G.W., & Stambaugh, R.F. (1987). Expected Stock Returns and 

Volatility. Journal of Financial Economics, 19, 3-29. 

Frenkel, M., & Menkhoff, L. (2004). Are Foreign Institutional Investors Good for 

Emerging Markets? The World Economy, 27(8), Blackwell Publishing. 1275-

93. 



 

152 

 

 

Frimpong, J.M., & Oteng-Abayie, E.F. (2006). Modeling and Forecasting Volatility of 

Returns on the Ghana Stock Exchange Using Garch Models. MPRA Paper 593, 

University Library of Munich, Germany. Also available at SSRN: 

http://ssrn.com/abstract=927168 

Gagnon, J. (1993). Exchange Rate Variability and the Level of International Trade. 

Journal of International Economics, 34. 

Garba, P.K. (1997). The Nigerian Foreign Exchange Market: Possibilities for 

Convergence in Exchange Rates. AERC Research Paper No. 55, African 

Economic Research Consortium, Nairobi.  

Ghosh, A.R., Gulde, A., Ostry, J. & Wolf, H.C. (1997). Does the Nominal Exchange 

Rate Regime Matter? NBER Working Paper Series, No. W5874, Retrieved 

from SSRN: http://ssrn.com/abstract=225658    

Giovannini, A. (1988). Exchange Rates and Traded Goods Prices. Journal of 

International Economics, 24, 45-68. 

Glick, R., & Hutchison, M. (2002). Capital Controls and Exchange Rate Instability in 

Developing Economies. CPBMES Working Paper No. PB00-05, Center for 

Pacific Basin Monetary and Economic Studies, Economic Research 

Department, Federal Reserve Bank of San Francisco, 1-33. 

Glosten, L.R., Jagannathan, R. & Runkle, D. (1993). On the Relation between the 

Expected Value and the Volatility of the Nominal Excess Return on Stocks. 

Journal of Finance, 48, 1779-1801. 

Goldberg, L. (1993). Exchange Rate and Investment in the United States` Industry. 

Review of Economics and Statistics, 75 (4), 575-588. 

Goldin, I., & Reinert, K. (2006). Globalization  for development: Trade, Finance, Aid, 

Migration and Policy, World Bank Publication. 

Gonzaga, G.M., & Terra, M.C.T. (1995). Stabilization, Volatility, and the Equilibrium 

Real Exchange Rate. Discussion Paper No.343, Department of Economics, 

PUC-RIO, Brazil, 1-30. 

Gordon, Y. N. T., (1992). Diversification and Intervalling Effects on Stock Returns. 

Asia Pacific Journal of Management, 9 (2), 231-241.  

http://ssrn.com/abstract=225658


 

153 

 

 

Gotur, P. (1985). Effects of Exchange Rate Volatility on Trade. IMF Staff Papers, 

32(3), 475-512.  

Gozgor, Giray. & Nokay, Pinar. (2011). Comparing Forecasting Performances among 

Volatility Estimation Methods in the Pricing of European Type Currency 

Options of USD-TL and Euro-TL. Journal of Money, Investment and Banking, 

19. 130-142  

Grier, K.B., & Perry, M.J. (2000). The Effect of Real and Nominal Uncertainty on 

Inflation and Output Growth: Some GARCH-M Evidence. Journal of Applied 

Econometrics, 15 (1), 45-58. 

Gros, D. (1987). Exchange Rate Variability and Foreign Trade in the Presence of 

Adjustment Costs. Working Paper No. 8704, Preliminary version, Département 

des sciences économiques, Université Catholique de Louvain. 

Grossman, G.M., & Rogoff, K. (1995). Handbook of International Economics, 3, 

Series edited by Kenneth J. Arrow and Michael D. Intriligator. Published by 

Elsevier Science B.V. The Netherland. 

Grote, M., & Herz, B. (2007). Choosing the Exchange Rate Regime in a Resource 

Exporting Countries: A New Keynesian Perspective. Paper Presented at the 6
th

 

International Conference of MEEA on 14-16 March 2007, Zayed University, 

UAE. 

Gylfason, T. & Schmid, M. (1983). Does devaluation cause stagflation? Canadian 

Journal of Economics, 16(4), 641–654. 

Gylfason, T., & M. Radetzki (1985). Does Devaluation Make Sense in the Least 

Developed Countries? IIES Seminar Paper, 314, Institute of International 

Economic Studies, University of Stockholm, 1-25. 

Gylfason, T., & Radetzki, M. (1991). Does Devaluation Make Sense in the Least 

Developed Countries? Economic Development and Cultural Change, 40 (1), 1-

25 

Gylfason, T., & Risager, O. (1984). Does Devaluation Improve the Current Account? 

European Economic Review, 25, 37-64. 

Hadri, K. (2000). Testing for Stationarity in Heterogeneous Panel Data. Econometric 

Journal, 3, 148-161. 



 

154 

 

 

Hafner, C.M., & Herwartz, H. (2000). Testing for Linear Autoregressive Dynamics 

under Heteroskedasticity. Econometrics Journal, 3. 177-197.  

Hang Le, M & Ataullah, A (2002). Foreign Capital and Economic Performance of 

Pakistan. The Lahore Journal of Economics, 7 (1), 1-37. 

Hamilton, J.D. (2005). Regime-Switching Models. Department of Economics, 

University of California, San Diego. Prepared for: Palgrave Dictionary of 

Economics 

Hanson, J. A. (1983). Contractionary Devaluation, Substitution in Production and 

Consumption and the Role of the Labor Market. Journal of International 

Economics, 14, 179–189. 

Hau, H., & Rey, H. (2006). Exchange Rates, Equity Prices and Capital Flows. The 

Review of Financial Studies, 9(1), 273-317. 

Haugen, R.A. (1996). Finance from a New Perspective. Financial Management, 25 

(1), 86-97.  

Hayakawa, K. & Kimura, F. (2008). The Effect of Exchange Rate Volatility on 

International Trade in East Asia. ERIA Discussion Paper Series No. ERIA-DP-

2008-03, 1-19. 

Higgins, M.L. & Bera, A.K. (1992). A Class of Nonlinear ARCH Models. 

International Economic Review, 33, 137-158. 

Holly, S. (1995). Exchange Rate Uncertainty and Export Performance: Supply and 

Demand Effects. Scottish Journal of Political Economy, 42(4), 381-389. 

Hondroyiannis, G., Swamy, P.A.V.B., Tavlas, G. & Ulan M. (2005). Some Further 

Evidence on Exchange-rate Volatility and Exports. Working Paper No. 28, 

Economic Research Department, Bank of Greece. 1-32. 

Hook, S. L. & Hui T. B. (2000). Real Exchange Rate Volatility and Malaysian Exports 

to its Major Trading Partners. Working Paper No. 6.2000. Department of 

Economics, Universiti Putra Malaysia. 

Hooper, P. & Kohlhagen, S.W. (1978). The Effect of Exchange Rate Uncertainty on 

the Prices and the Volume of International Trade. Journal of International 

Economics, 8(4), 483-511. 

Hsiao, C. (2003). Analysis of Panel Data. Cambridge University Press. 



 

155 

 

 

Hsieh, D.A. (1991). Chaos and Nonlinear Dynamics: Application to financial Markets. 

Journal of Finance, 46, 1839-1877. 

Huang, Y. & Guo, F. (2006). Is Currency Union a Feasible Option in East Asia? A 

Multivariate Structural VAR Approach. Research in International Business 

and Finance, 20(1), 77-94. 

Hussain, I. (2004). Dollars, Debt and Deficits (Reform and Management of Pakistan’s 

Economy). Vanguard Books, Lahore, Pakistan 

Ibrahim, C., & Sarno, L. (2004). Time-Varying Volatility in the Foreign Exchange 

Market: New Evidence on its persistence and on Currency Spillover. Journal 

of Business Finance & Accounting, 31(5-6), 759-93.  

Ilhan, O. (2006). Exchange Rate Volatility and Trade: A Literature Survey. 

International Journal of Applied Econometrics and Quantitative Studies, 3 (1). 

Im, K., Pasarsan, M. H. & Shin, Y. (2003). Testing for Unit Roots  in Heterogeneous 

Panels. Journal of Econometrics, 115 (1), 53-74. 

IMF (1996). Functioning of the International Monetary System, I & II. edited by Jacob 

A. Frankel, and Morris Goldstein, Washington D.C. 

Irfan, M., Irfan, M. & Awais, M. (2010). Modeling Volatility of Short Term Interest 

Rates by ARCH Family Models: Evidence from Pakistan and India. World 

Applied Sciences Journal, 9 (10), 1089-2010. 

Isard, P. (1995). Exchange Rate Economics. Cambridge University Press. 

Islam, S. (1984). Devaluation, stabilization policies, and the developing countries: A 

macroeconomic analysis. Journal of Development Economics, 14, 37-60. 

Jochumzen, P. (2010). Essentials of Macroeconomics. Peter Jochumzen & Ventus 

Publishing ApS. ISBN 978-87-7681-558-5, Retrieved from: 

www.BookBooN.com  

Jones, R.W. & Kenen, P.B. (1985). Handbook of International Economics II” (Eds.) 

Kenneth J. Arrow and Michael D. Intriligator. Published by Elsevier Science 

B.V., The Netherland. 

Jongwanich, J. (2010). Capital Flows and Real Exchange Rates in Emerging Asian 

Countries. ADB Economics Working Paper Series, 210. Asian Development 

Bank, 1-27. 

http://www.bookboon.com/


 

156 

 

 

Joshi, V. (2003, May). Financial Globalization, Exchange Rates, and Capital Controls 

in Developing Countries. Paper presented at the conference organized by the 

Re-inventing Breton woods Committee, Madrid.  

Jovanovic, M. N. (1998). International Economic Integration (2
nd

 ed.). Routledge, 

New York. 

Judson, R.A. & Owen, Ann L. (1996). Estimating Dynamic Panel Data Models: A 

Practical Guide for Macroeconomists. Federal Reserve Board of Governors, 

Federal Reserve System. 20
th

 & C Sts., N.W., Washington DC, 1-21. 

Judson, Ruth A. & Owen, Ann L. (1999), Estimating dynamic panel data models: a 

guide for macroeconomists, Economics Letters 65, pp. 9–15 

Kasman, A. & Kasman, A. (2005). Exchange Rate Uncertainty in Turkey and its 

Impact on Export Volume. METU Studies in Development, 32 (June), 41-58. 

Kearney, C., & Patton, A.J. (2000). Multivariate GARCH Modeling of Exchange Rate 

Volatility Transmission in the European Monetary System. The Financial 

Review, 41, 29-48. 

Kemal, M. A. (2005). Exchange Rate Instability and Trade: The Case of Pakistan. 

PIDE Research Report No. 186, Pakistan Institute of Development Economics, 

Islamabad.  

Kim, D. (2007). An East Asian Currency Union? The Empirical Nature of 

Macroeconomic Shocks in East Asia. Journal of Asian Economics, 18(6), 847-

866. 

Kitchen, R.L. (1986). Finance for the Developing Countries. Project Planning Centre 

for Developing Countries, University of Bradford. Publication of John Wiley 

& Sons, Britain. 

Klein, M. W. (1990). Sectoral Effects of Exchange Rate Volatility on the US Exports. 

Journal of International Money and Finance, 9, 299-308. 

Kohli, R. (2002). Real Exchange Rate Stationarity in Managed Floats: Evidence from 

India. ICRIER Working Paper no.93, Indian Council for Research on 

International Economic Relations, 1-28. Retrieved on Sept. 12, 2011 from: 

http://www.icrier.org/pdf/WP-93.pdf   

http://www.icrier.org/pdf/WP-93.pdf


 

157 

 

 

Korkmaz, T & Aydin, K (2005). Value At Risk in Emerging Currency Markets: A 

Case Study of Turkish Lira. ZKÜ Sosyal Bilimler Dergisi Cilt 1, Sayı 1. 21-

50.Retrived on Aug. 2011 from: www.sbd.karaelmas.edu.tr/makaleler/1303-

9245/200501001021050.pdf    

Kroner, K., & Lastrapes, W. (1993). The Impact of Exchange Rate Volatility on the 

International Trade: Reduced Form Estimates Using the GARCH-in-Mean 

Model. Journal of International Money and Finance, 12, 298-318. 

Krugman, P. & Taylor, L. (1978). Contractionary Effects of Devaluation. Journal of 

International Economics, 8, 445–456. 

Krugman, P.(1989). Differences in Income Elasticities and Trends in Real Exchange 

Rates," European Economic Review, 33(5), Elsevier, 1031-1046.  

Kumar, R. & Dhawan, R. (1991). Exchange Rate Volatility and Pakistan`s Exports to 

the Developed World, 1974-1985. World Development, 19(9), Elsevier, 1225-

1240.  

Kwack, S.Y. (2005). Exchange Rate Monetary Regime Option for Regional 

Cooperation in East Asia. Journal of Asian Economics, 16(1), 57-75. 

Lane, P. R. & Milesi-Ferretti, G. M. (2004). Financial Globalization and Exchange 

Rates. Dollars, Debt and Deficits – 60 Years after Breton Woods,  

International Conference co-organized by the Banco de Espana and the 

International Monetary Fund, Madrid. 

Lanne, M. & Luoto, J., (2007). Robustness of the Risk-Return Relationship in the U.S. 

Stock Market. Helsinki Center of Economic Research, HECER Discussion 

Paper No. 168. Munich Personal RePEc Archive (MPRA), 1-12. Retrieved 

from: http://mpra.ub.uni-muenghen.de/3879/ 

Lanyi, A. & Suss E.C. (1982). Exchange Rate Variability: Alternative Measures and 

Interpretation. IMF Staff Paper, 29 (4), 527-560. 

Laurent S. & Peters, J.P. (2002). G@RH 2.2: An OX Package for Estimating and 

Forecasting Various ARCH Models. Journal of Economic Surveys, 16(3), 447-

485. 

Lessard, D.R., & Williamson, J. (1987). Capital Flight and Third World Debt. 

Institute of International Economics, Washington D.C 

http://www.sbd.karaelmas.edu.tr/makaleler/1303-9245/200501001021050.pdf
http://www.sbd.karaelmas.edu.tr/makaleler/1303-9245/200501001021050.pdf
http://mpra.ub.uni-muenghen.de/3879/


 

158 

 

 

Levin, A., Lin, C. & Chu, C.J. (2002). Unit Root Test in Panel Data: Asymptotic and 

Finite-Sample Properties. Journal of Econometrics, 108 (1), 1-24. 

Lin, Y. & Hung, K. (2008). Is Volatility Priced. Annals of Economic & Finance, 9(1), 

11-46. 

Mankiw, N.G. (2007). Macroeconomic. (4
th

 ed.) Worth Publisher.  

Marrison, C. (2002). The Fundamentals of Risk Measurement. Tata McGraw-Hill 

Publishing Company, New Dehli, India. 

Matei, M. (2009). Assessing Volatility Forecasting Models: Why GARCH Models 

Take the Lead. Romanian Journal of Economic Forecasting, 4, Institute of 

Economic Research, Romanian Academy, Bucharest. 42-65.   

Matesanz G.D. & Fgarolas A.G. (2006). Exchange Rate Policy and Trade Balance. A 

Cointegration Analysis of the Argentine Experience since 1962. MPRA Paper 

No. 151. Retrieved July 2010 from:  http://mpra.ub.uni-muenchen.de/151/   

Mauro, P., Sussman, N. & Yafeh, Y. (2000). Emerging Market Spreads: Then versus 

Now. International Monetary Fund Working Paper No. WP/00/190 

McKenzie, M. & Brooks, R. (1997). The Impact of Exchange Rate Volatility on 

German-US Trade Flows. Journal of International Financial Markets, 

Institution and Money, 7, 73-87. 

McKenzie, M.D. (1998). The Impact of Exchange Rate Volatility on Australian Trade 

Flows. Journal of International Financial Markets, Institution and Money, 8. 

21-38. 

McKenzie, M.D. (1999). The Impact of Exchange Rate Volatility on International 

Trade Flows. Journal of Economic Surveys, 13 (1), 71-106.  

Medeiros, O.R. (2005). Exchange Rate and Market Microstructure in Brazil.  

Academic Open Internet Journal, 14, 1-10. Retrieved September 2008 from:  

http://www.acadjounal.com/2005/V14/Part7/p1/  

Medhora, R. (2002). Exchange Rates, Real-Financial and Micro-Macro Linkages. In 

Jose M. Fanelli and Rohinton Medhora, Finance and Competitiveness in 

Developing Countries (Chapter 12). The International Development Research 

Centre, Canada. Retrieved May 2008 from:  http://www.idrc.ca/en/ev-93561-

201-1-DO_TOPIC.html  

http://mpra.ub.uni-muenchen.de/151/
http://www.acadjounal.com/2005/V14/Part7/p1/
http://www.idrc.ca/en/ev-93561-201-1-DO_TOPIC.html
http://www.idrc.ca/en/ev-93561-201-1-DO_TOPIC.html


 

159 

 

 

Melicher R.W. & Norton E.A. (2005). Finance Introduction to Institutions, 

Investment, and Management. (2
nd

 ed.) John-Wiley & Sons Inc. 

Ministry of Finance, Economic Survey of Pakistan, Various Issues. Government of 

Pakistan. Retrievable at: www.finance.gov.pk    

Mody, A. & Murshid, A.P. (2002). Growing up with Capital Flows. IMF Working 

Papers No. 02/75, International Monetary Fund. 

Monacelli, T. & Perotti, R. (2007, Nov). Fiscal Policy, the Trade Balance, and the 

Real Exchange Rate: Implication for International Risk Sharing. Jacques Polak 

Annual Research Conference hosted by the IMF (pp. 1-53). Washington, D.C. 

Muet, P. & Malgrange, P. (1984). Contemporary Macroeconomic Modeling (Ed.) 

Basil Blackwell Publisher, England. 

Mustafa, K. & Nishat, M. (2005). Volatility of Exchange Rate and Export Growth in 

Pakistan. PIDE Research Report, Islamabad.  

Nandi, S. (2003). International Finance and Global Macroeconomics. People’s 

Publishing Housing, Lahore, Pakistan 

Nelson, D.B. (1991). Conditional Heteroskedasticity in Asset Returns: A New 

Approach. Econometrica, 59(2), 347-370.  

Obstfeld, M. & Rogoff, K. (1994). Exchange Rate Dynamics Redux. NBER Working 

Paper No. 4693, Cambridge, Mass 

Obstfeld, M. & Stockman, A. (1985). Exchange Rate Dynamics. In R. Jones and P. 

Kenen, Handbook of International Economics, 2. North-Holland, Amsterdam.  

Obstfeld, M. (1995). International Capital Mobility in the 1990s. In Peter B. Kenen, 

Understanding Interdependence: The Macroeconomics of the Open Economy. 

Princeton NJ: Princeton University Press 

Pacelli, Vincenzo. (2012). Forecasting Exchange Rates: A Comparative Analysis. 

International Journal of Business and Social Science, 03 (10). 145-156    

Palandri, A. (2005). Sequential Conditional Correlations: Inference and Evaluation. 

Duke Financial Econometrics Group, Duke University, Durham NC 27708. 

Pattichis, C. (2003). Conditional Exchange Rate Volatility, Unit Roots, and 

International Trade. The International Trade Journal, 17 (1), 1-17.  

http://www.finance.gov.pk/


 

160 

 

 

Pere, E. & Steinherr, A. (1989). Exchange Rate Uncertainty and Foreign Trade. 

European Economic Review, 33, 1241-1264. 

Piana, V. (2001). Exchange Rate. Economics Web Institute, Retrieved May 2010 from: 

http://www.economicswebinstitute.org/glossary/exchrate.htm 

Pozo, S. (1992). Conditional Exchange Rate Volatility and the Volume of 

International Trade: Evidence from Early 1900`s. The Review of Economics 

and Statistics, 325-329. 

Qayyum, A. & Kemal, A.R. (2006). Volatility Spillover Between the Stock Market 

and the Foreign Exchange Market in Pakistan. PIDE Working Paper, Pakistan 

Institute of Development Economics, Islamabad. 

Rabemananjara, R & Zakoian, J.M. (1993). Threshold Arch Models and Asymmetries 

in Volatility. Journal of Applied Econometrics, 8(1), John Wiley & Sons, 31-

49.  

Rajan, R. (2002). Exchange rate Policy Options for Post-Crisis Southeast Asia: Is there 

a Case for Currency Basket? The World Economy, 25(1), 137-63. 

Rana, P. (1983). The Impact of Generalized Floating on Trade Flows and Reserve 

Needs, Selected Asian Developing Countries. New York Garland Publishers  

Reinhart, C. & Reinhart, V.R. (2000). What Does a G-3 Target Zone Mean for 

Emerging-Market Economies” Mimeo, October. 

Rogoff, K., Kose, M.A., Prasad, E. & Wei, S. (2004). Effects on Financial 

Globalization on Developing Countries: Some Empirical Evidence. IMF 

Occasional Paper No. 220, International Monetary Fund. 

Rose, A. K. (2000). One Money, One Market: The Effect of Common Currencies on 

Trade. Economic Policy, 30, 7-46. 

Roy, S. (2000). Macro-economic Impact of Capital Account Liberalization in 

Developing Countries. In Alak Ghosh and Rakesh Raman, Exchange Rate 

Behavior in Developing Countries. Deep & Deep Publications , New Delhi. 

Salvatore, D. (2003). International Economics (8
th

 ed.). John Wiley & Sons, Inc. 

Sato, K. & Zhang, Z. (2006). Real Output Co-movement in East Asia: Any Evidence 

for a Monetary Union? The World Economy, 29(12), 1671-1689. 

http://www.economicswebinstitute.org/glossary/exchrate.htm
http://ideas.repec.org/a/jae/japmet/v8y1993i1p31-49.html
http://ideas.repec.org/a/jae/japmet/v8y1993i1p31-49.html


 

161 

 

 

Scheibe, J. (2002). Middle Way Exchange Rate Regimes –The Case of Singapore. St. 

Antony’s College, University of Oxford. Available from the author on request 

from: www.Joergscheibe.de 

Schnabl, G. (2007). Exchange Rate volatility and Growth in Small Open Economies at 

the EMU Periphery. Working Paper Series No. 773, European Central Bank. 

Schwert, G.W. (1989). Why Does Stock Market Volatility Change Over Time. 

Journal of Finance, 44, 1115-1154. 

Schwert, G.W. (1990). Stock Market Volatility. Financial Analysts Journal, May-

June, 23-34. 

Seeraj, M. (2006). The Cost of ongoing Exchange Rate Volatility. Retrieved 

September 2008 from: http://www.polity.org.za/article.php?a_id=97765  

Sek, S. K. & Kapsalyaova, Z. (2008). Exchange Rate Pass-Through and Volatility: 

Impact on Domestic Prices in Four Asian Countries. Munich Personal RePEc 

Archive (MPRA) Paper No. 11130, 1-23. Retrieved from: http://mpra.ub.uni-

muenchen.de/11130/ 

Sensier, M. & Dijk, D.V. (2003). Testing for Volatility Changes in US 

Macroeconomic Time Series. CGBCR Discussion Paper Series, 036, Centre 

for Growth & Business Cycle Research, The University of Manchester. 

Retrieved from: http://www.ses.man.ac.uk/cgbcr/discussi.htm 

Sercu, P. &  Vanhulle, C. (1992). Exchange Rate Volatility, International Trade and 

the Value of Exporting Firms. Journal of Banking and Finance, 16(1), 155-

182. 

Shiller, R.J. (2003). The New Financial Order: Risk in the 21
st
 Century (pp. 14.1-

14.50). Princeton University Press.   

Siddiqi, A. H. (2006). Finance of Foreign Trade and Foreign Exchange. (4
th

 ed.) 

Royal Book Company, Karachi, Pakistan. 

Siddiqui, M.A. (2009). Modeling Pak Rupee Volatility against Five Major Currencies 

in the Perspective of Different Exchange Rate Regimes. European Journal of 

Economics, Finance and Administrative Sciences, 17, 81-96. 

Siddiqui, R. & Salam A. (2004). Exchange Rate Variability and Trade Relations 

between Pakistan and Japan. In Dr. M. Aslam Chaudhary and Dr. Eatzaz 

http://www.joergscheibe.de/
http://mpra.ub.uni-muenchen.de/11130/
http://mpra.ub.uni-muenchen.de/11130/


 

162 

 

 

Ahmed, Globalization: WTO, Trade and Economic Liberalization in Pakistan 

(pp. 102-111). Ferozsons, Pakistan.  

Silvennoinen, A. & Tarasvirta, T. (2008). Multivariate GARCH models. SEE/EFI 

Working Paper Series in Economics and Finance No. 669, 1-25. For T.G. 

Andersen, R.A. Devis, J.P. Kreiss and T. Mikosch, Handbook of Financial 

Time Series.  

Siregar, R. & Rajan, R. S. (2004). Exchange Rate Policy and Reserve Management in 

Indonesia in the Context of East Asian Monetary Regionalism. CIES 

Discussion Paper No. 0403, Centre for International Economic Studies, 

University of Adelaide, Australia.  

Solimano, A. (1986). Contractionary Devaluation in the Southern Cone: The Case of 

Chile. Journal of Development Economics, 23, 135-151.  

Sparks, J.J. & Yurova, Y.V. (2006). Comparative Performance of ARIMA and 

ARCH/GARCH Models on Time Series of Daily Equity Prices for Large 

Companies. Department of Information and Decision Sciences, University of 

Illinois at Chicago. 563-573. Retrieved August 17, 2011 from: 

http://www.swdsi.org/swdsi06/Proceedings06/Papers/QM04.pdf  

Stiglitz, J. & Weiss, A. (1981). Credit Rationing in Market with Imperfect 

Information. American Economic Review, 6, 87-93.  

Stockman, A.C. (1981). Effects of Inflation on the Pattern of International Trade. 

NBER working paper No. 713. Retrieved from:  

http://www.nber.org/papers/w0713  

Taglioni, D. (2002). Exchange Rate Volatility as a Barrier to Trade: New 

Methodologies and Recent Evidence. Economie Internationale  2002/1-2,  89-

90. 227-259. 

Tauchen, G.E. & Pitts, M. (1983). The Price Variability – Volume Relationship on the 

Speculative Markets. Econometrica, 51, 485-505. 

Taylor, M.P. & Sarno, L. (2002). The Economics of Exchange Rates. Cambridge 

University Press. 

Taylor, M.P. (1995). The Economics of Exchange Rate. Journal of Economic 

Literature, 33, 13-47.  

http://www.nber.org/papers/w0713


 

163 

 

 

Taylor, S.J. & Xu, X. (1997). The Incremental Volatility Information in One Million 

Foreign Exchange Quotations. Journal of Empirical Finance, 4,  317-340. 

Tenreyro, S. (2007). On the Trade Impact of Nominal Exchange Rate Volatility. 

Journal of Development Economics, 82, 485-508. 

Thavaneswaran A. & Peiris, S. (2006). An Introduction to Volatility Models with 

Indices. School of Mathematics and Statistics. The University of Sydney, 

N.S.W., Australia. 

Tripathy, Trilochan. & Gil-Alana, Luis A. (2010). Suitability of Volatility Models for 

Forecasting Stock Market Returns: A study on the Indian National Stock 

Exchange. American Journal of Applied Sciences 7 (11). 1487-1494  

Van Wijnbergen, S. (1986). Exchange Rate Management and Stabilization Policies in 

Developing Countries. Journal of Development Economics, 23, 227–247. 

Vee, D Ng Cheong., Gonpot, P Nunkoo., and Sookia, N.  (2011), “Forecasting 

Volatility of USD/MUR Exchange Rate using a GARCH (1,1) model with 

GED and Student`s-t errors” University of Mauritius Research Journal, 17 

(Research Week 2009/2010). University of Mauritius, Reduit, Mauritius, 1-14. 

Wang, K. & Barrett, C.B. (2002). A New Look at the Trade Volumes Effects of Real 

Exchange Rate Risk: A Rational Expectation-Based Multivariate GARCH-M 

Approach. Working Paper No. 2002-41, Department of Applied Economics 

and Management, Cornell University. Retrieved July 2008 from: 

http://papers.ssrn.com/5013/papers.cfm?abstract_id=430422   

Weinhold, Diana. (2004)"A Dynamic “Fixed Effects” Model for Heterogeneous Panel 

Data," Econometrics 0410003, EconWPA. Retrieved from:   

http://ideas.repec.org/p/wpa/wuwpem/0410003.html 

Wilson, P. & Reng, H. S. (2007). The Choice of Exchange Rate Regime and the 

Volatility of Exchange Rates after the Asian Crisis: A Counterfactual Analysis. 

The World Economy, 30 (11), 1646-1661. 

Wolfenson, J.D. (1998). The Other Crisis. Address to the Board of Governors (Oct. 

06). The World Bank, Washington D.C.  

Xafa, M. (2008). Monetary Stability, Exchange Rate Regimes, and Capital Controls: 

What Have We Learnt? Cato Journal, 28, 237-246.  



 

164 

 

 

Zaidi, I.M. (2006). Exchange Rate Flexibility and the Monetary Policy Framework in 

Pakistan. SBP-Research Bulletin, 2 (1), State Bank of Pakistan, 115-140. 

Zakoian J. (1990). Threshold Heteroskedastic Models. Journal of Economic Dynamics 

and Control, 18, 931-955.      

Zakoian, J. (1994). Threshold heteroskedastic models. Journal of Economic Dynamics 

and Control, 18 (5), Elsevier, 931-955.  

Zehra A. & Sajawal, K. (2008). Bilateral J-Curves between Pakistan and Her Trading 

Partners. PIDE Working Paper No. 45, Islamabad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://ideas.repec.org/a/eee/dyncon/v18y1994i5p931-955.html
http://ideas.repec.org/s/eee/dyncon.html
http://ideas.repec.org/s/eee/dyncon.html


 

165 

 

 

 

 

 

 

 

 

 

 

APPENDICES 

 

 

 



 

i 

 

 

APPENDIX _A   
 

ESTIMATION RESULTS: EXCHANGE RATE VOLATILITY IMPACT ON 

TRADE AND CAPITAL FLOWS 

 

EXCHANGE RATE VOLATILITY IN REAL EXPORTS EQUATIONS: FULL 

SAMPLE    
[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 
 

Table A1.1 FULL SAMPLE - USD FULL SAMPLE - PKR 

REAL EXPORT 

FUNCTIONS 

(1) 

Double -Log 

(2) 

First-

Differenced 

 (3) 

Double - Log 

(4) 

First-

Differenced 

 

Rate of inflation -0.003752 

(-2.06)* 

0.070022 

(1.05) 

 0.002077 

(1.15) 

  

Non-Tradable 

commodities Prices  

0.006851 

(1.79)** 

0.430305 

(2.81)* 

  0.507029 

(3.93)* 
 

Production Index 0.252128 

(35.94)* 

0.860931 

(54.92)* 

 0.150485 

(30.75)* 

0.798954 

(55.85)* 
 

Real foreign reserves -0.005978 

(-5.02)* 

-3.10E-06 

(-2.52)* 

 -0.005266 

(-4.50)* 

-4.37E-06 

(-3.61)* 
 

Real interest rate -0.002768 

(-5.05)* 

0.00516 

(0.59) 

 -0.001744 

(-3.21)* 

-0.001399 

(-0.18) 

 

Real capital flows    0.003038 

(5.07)* 

0.450711 

(41.67)* 

 

Real exchange rate  -0.181819 

(-20.33)* 

-0.00194 

(-1.14) 

 -0.081019 

(-12.12)* 

-0.204441 

(-2.16)* 
 

Garch volatility  0.003943 

(0.86) 

2.20E-05 

(2.79)* 

 -0.004545 

(-2.36)* 

0.06914 

(2.15)* 

 

Exponential Garch 

volatility  

0.012818 

(3.62)* 

1.98E-05 

(1.96)* 

 0.000264 

(0.14) 

6.15E-07 

(1.11) 
 

Threshold Garch 

volatility  

-0.008792 

(-2.76)* 

-7.62E-06 

(-2.39)* 

 0.004521 

(1.70)** 

-0.07016 

(-2.18)* 
 

Component Garch 

volatility  

-0.008211 

(-2.82)* 

-9.18E-05 

(-2.84)* 

 -0.006369 

(-3.26)* 

-0.117068 

(-1.67)** 
 

Power Garch volatility  0.012247 

(2.72)* 

2.70E-05 

(2.68)* 

 0.002146 

(0.81) 

0.084626 

(1.78)** 
 

Shares price index 0.025674 

(9.25)* 

0.051527 

(3.17)* 
    

       

Common constant 0.268236 

(10.56)* 

0.554318 

(5.96)* 
 -0.089916 

(-4.73)* 

0.490587 

(6.15)* 
 

1st  lagged real exports  

(SPEED OF 

ADJUSTMENT) 

0.763409 

(130.61)* 

-0.256648 

(-26.33)* 

 0.832503 

(170.24)* 

-0.214491 

(-24.29) 

 

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics¤ 

0.992480 

2.362268 

0.320821 

2.320321 

 0.993171 

2.482831 

0.430063 

2.342896 
 

Significance at * 5% and **10% respectively 
¤ Weighted DW statistics were used but absence of autocorrelation was reconfirmed through (i) residual graph where no systematic 

pattern was found in most of the pooled series and especially residuals were completely random in case of panel estimation done for 
various models; (ii) Baltagi-Wu statistics was used (mainly focused models were re-estimated in STATA for verification because 

originally EVIEWS was employed hence values not reported).    



 

ii 

 

 

 

EXCHANGE RATE VOLATILITY IN REAL EXPORTS EQUATIONS: 

DEVELOPED COUNTRIES SUB-SAMPLE  

[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.2 DC – SUB_SAMPLE - USD DC – SUB_SAMPLE - PKR 

REAL EXPORT 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Double-

Log 

(3) 

First - 

Differenced 

(4) 

Level-Level 

(5) 

Double-

Log 

(6) 

First - 

Differenced 

Rate of inflation 0.273727 

(3.06)* 

0.005458 

(2.33)* 

 0.244696 

(3.02)* 

0.01122 

(4.84)* 

0.646927 

(2.44)* 

Non-Tradable 

commodities Prices  

0.034133 

(1.71)** 

0.122014 

(18.01)* 

3.240654 

(6.26)* 

0.070646 

(3.91)* 

0.074934 

(11.62)* 

3.229168 

(6.22)* 

Production Index 0.574166 

(27.71)* 

0.389444 

(42.20)* 

1.311539 

(53.08)* 

0.519316 

(26.61)* 

0.276335 

(32.86) 

1.310784 

(53.01)* 

Real foreign reserves -1.43E-05 

(-4.38)* 

-0.019544 

(-13.44)* 

-3.00E-06 

(-1.68)** 

-1.45E-05 

(-4.57) 

-0.018546 

(-12.49)* 

-2.99E-06 

(-1.67)** 

Real interest rate 0.173935 

(2.47)* 

-0.004826 

(-7.29)* 

0.298523 

(2.01)* 

0.124733 

(1.88)** 

-0.003229 

(-4.74)* 

0.290681 

(1.96)* 

Real capital flows -0.023964 

(-3.49)* 

0.003298 

(4.72)* 

0.597839 

(42.90)* 

-0.018841 

(-2.77)* 

0.002676 

(3.66)* 

0.597572 

(42.81)* 

Real exchange rate  -0.018659 

(-3.60)* 

-0.270454 

(-21.31)* 

-0.061676 

(-4.53)* 

0.87514 

(8.52)* 

-0.082751 

(-9.60)* 

-1.989761 

(-3.74)* 

Garch volatility  -0.008282 

(-2.11)* 

 -0.002977 

(-1.86)** 

0.96322 

(2.47)* 

-0.010898 

(-4.75)* 

0.236819 

(0.64) 

Exponential Garch 

volatility  

0.000103 

(0.92) 

0.038184 

(4.06)* 

6.98E-05 

(1.34) 

-0.127396 

(-0.76) 

-0.000159 

(-0.07) 

0.082713 

(1.82)** 

Threshold Garch 

volatility  

-0.000289 

(-0.89) 

-0.002375 

(-0.38) 

0.00054 

(1.89)** 

4.515472 

(2.77)* 

0.005227 

(1.56) 

-0.127408 

(-0.17) 

Component Garch 

volatility  

0.000635 

(0.53) 

-0.020091 

(-4.55)* 

0.000374 

(0.78) 

-3.406524 

(-4.44)* 

0.003865 

(1.61)** 

-0.703301 

(-1.09) 

Power Garch volatility  0.006177 

(2.74)* 

-0.028611 

(-2.53)* 

0.000358 

(0.29) 

-6.017887 

(-3.38)* 

-0.008441 

(-2.46)* 

-1.375613 

(-0.76) 

Shares price index 0.046305 

(11.32)* 

0.019243 

(5.61)* 

    

       

Common constant -12.90776 

(-7.97)* 

0.103962 

(2.37)* 

0.107047 

(0.51) 

-16.68218 

(-10.82)* 

-0.279145 

(-8.79)* 

0.099857 

(0.47) 

1st  lagged real exports 

(for SPEED OF 

ADJUSTMENT) 

0.840945 

(130.41) 

0.614476 

(74.35)* 

-0.154431 

(-15.95)* 

0.861842 

(147.52)* 

0.710653 

(91.90)* 

-0.154487 

(-15.93)* 

1st lag of inflation rate   0.577781 

 (2.20)* 

   

1st lag of shares price 

index 

  0.086538 

 (2.42)* 

  0.082098 

 (2.29)* 

1st lag of Garch volatility  0.018499 

 (3.27)* 

    

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.977974 

2.393492 

0.98252 

2.109512 

0.550817 

2.525835 

0.978111 

2.420167 

0.983161 

2.248308 

0.54967 

2.523143 

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN REAL EXPORTS EQUATIONS: 

DEVELOPING COUNTRIES SUB-SAMPLE 
 [Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.3 LDC – SUB_SAMPLE - USD LDC – SUB_SAMPLE - PKR 

 Unit Change Elasticities Growth 

rates 

Unit Change Elasticities Growth 

rates 

REAL EXPORT 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Double-Log 

(3) 

First - 

Differenced 

(4) 

Level-Level 

(5) 

Double-

Log 

(6) 

First - 

Differenced 

Rate of inflation -0.03194 

(-3.89)* 

-0.010254 

(-3.27)* 

 -0.032332 

(-3.94)* 

-0.00669 

(-2.07)* 

0.094601 

(2.04)* 

Non-Tradable 

commodities Prices  

-0.009083 

(-2.84)* 

-0.025432 

(-4.33)* 

 -0.009171 

(-2.87)* 

-0.02136 

(-3.76)* 

0.244857 

(3.46)* 

Production Index 0.008733 

(3.56)* 

0.136881 

(14.66)* 

0.22105 

(22.03)* 

0.008721 

(3.55)* 

0.11774 

(13.78)* 

0.22412 

(22.12)* 

Real foreign reserves -6.57E-06 

(-4.10)* 

-0.004166 

(-1.44) 

-4.90E-06 

(-3.27)* 

-6.57E-06 

(-4.10)* 

-0.00702 

(-2.57)* 

-4.90E-06 

(-3.27)* 

Real interest rate -0.001129 

(-0.15) 

-0.001754 

(-1.83)** 

0.004019 

(0.45) 

-0.000981 

(-0.13) 

-0.001351 

(-1.41) 

0.003962 

(0.45) 

Real capital flows 0.047874 

(5.63)* 

0.002659 

(2.44)* 

0.241026 

(16.20)* 

0.048119 

(5.66)* 

0.003095 

(2.84)* 

0.240633 

(16.16)* 

Real exchange rate  -1.34E-05 

(-0.04) 

-0.06461 

(-4.93)* 

-0.000526 

(-0.52) 

-0.014894 

(-0.44) 

-0.033189 

(-2.01)* 

-0.029644 

(-0.46) 

Garch volatility  9.42E-07 

(1.37) 

0.001599 

(0.30) 

-9.02E-06 

(-1.94)* 

-0.002274 

(-0.49) 

-0.003001 

(-0.67) 

0.029511 

(1.33) 

Exponential Garch 

volatility  

-8.40E-06 

(-1.48) 

0.008615 

(2.17)* 

-1.56E-05 

(-2.58)* 

-5.11E-07 

(-0.68) 

-0.000841 

(-0.27) 

1.57E-07 

(0.33) 

Threshold Garch 

volatility  

4.08E-07 

(1.13) 

-0.008893 

(-2.44)* 

-2.33E-07 

(-0.12) 

0.002809 

(0.12) 

0.002284 

(0.45) 

-0.010532 

(-0.47) 

Component Garch 

volatility  

4.28E-07 

(0.38) 

-0.005963 

(-1.57) 

3.96E-05 

(2.07)* 

-0.005263 

(-0.27) 

0.00153 

(0.37) 

-0.065795 

(-1.37) 

Power Garch volatility  -6.35E-09 

(-0.15) 

0.013315 

(2.67)* 

-4.41E-06 

(-0.74) 

0.006108 

(0.34) 

0.00623 

(1.20) 

-0.002186 

(-0.07) 

Shares price index 0.0129 

(6.90)* 

0.039854 

(7.90)* 

0.016558 

(1.56) 

0.012979 

(6.97)* 

0.0366 

(7.54)* 

0.017835 

(1.67)** 

       

Common constant 2.160674 

(5.63)* 

0.218122 

(5.78)* 

0.610631 

(9.45)* 

2.216188 

(5.46)* 

0.080553 

(2.37)* 

0.601433 

(9.26)* 

1st  lagged real exports 0.972748 

(210.09)* 

0.832916 

(92.64)* 

-0.301646 

(-17.65)* 

0.972815 

(210.33)* 

0.845077 

(97.13)* 

-0.301887 

(-17.66)* 

1st lag of inflation rate   0.107645 

 (2.32)* 
   

2nd lag of tradable 

commodity prices  

  0.230301 

 (3.29)* 

   

       

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.985346 

2.712008 

0.989761 

2.566917 

0.285506 

2.140201 

0.985334 

2.711772 

0.989712 

2.587099 

0.284935 

2.140844 

Significance at * 5% and **10% respectively 

 



 

iv 

 

 

EXCHANGE RATE VOLATILITY IN REAL IMPORTS EQUATIONS: FULL 

SAMPLE [Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.4 FULL SAMPLE - USD FULL SAMPLE - PKR 

REAL IMPORT 

FUNCTIONS 

(1) 

Double -Log 

(2) 

First-

Differenced 

 (4) 

Double - Log 

(5) 

First-

Differenced 

 

Rate of inflation 0.005565 

(3.07)* 
  0.009225 

(4.90)* 
  

Non-Tradable 

commodities Prices  

0.010833 

(2.75)* 

0.608685 

(3.98)* 

 0.013983 

(3.63)* 

0.454847 

(2.90)* 
 

Production Index 0.19767 

(31.92)* 

0.882021 

(53.93)* 

 0.150482 

(26.95)* 

0.879239 

(53.88)* 
 

Real foreign reserves -0.003457 

(-2.94)* 

-2.81E-06 

(-2.29)* 

 -0.009054 

(-7.60)* 

-2.86E-06 

(-2.33)* 

 

Real interest rate -0.002308 

(-4.36)* 

0.005502 

(0.61) 

 -0.002043 

(-3.84)* 

0.003737 

(0.41) 
 

Real capital flows 0.007009 

(11.94)* 

-0.419409 

(-37.84)* 

 0.006231 

(10.43)* 

-0.420927 

(-38.02)* 
 

Real exchange rate  -0.164068 

(-19.49)* 

-0.003114 

(-1.82)** 

 -0.06582 

(-9.63)* 

-0.234609 

(-2.40)* 
 

Garch volatility  -0.01071 

(-2.28)* 

2.19E-05 

(2.91)* 

 -0.004463 

(-2.26)* 

0.083016 

(2.50)* 
 

Exponential Garch 

volatility  

0.011266 

(2.88)* 

1.37E-05 

(1.39) 

 0.004092 

(2.18)* 

5.83E-07 

(0.96) 
 

Threshold Garch 

volatility  

-0.00525 

(-1.62)** 

-1.03E-05 

(-3.24)* 

 0.001409 

(0.52) 

-0.083946 

(-2.51)* 
 

Component Garch 

volatility  

-0.002904 

(-1.00) 

-9.01E-05 

(-2.92)* 

 -0.006873 

(-3.43)* 

-0.138623 

(-1.93)* 
 

Power Garch volatility  0.008457 

(1.80)** 

3.30E-05 

(3.36)* 

 -0.001041 

(-0.37) 

0.098035 

(1.98)* 
 

Shares price index 0.026323 

(9.47)* 

0.060489 

(3.56)* 
 0.012248 

(4.28)* 

0.005675 

(3.25)* 
 

       

Common constant 0.259832 

(10.26)* 

0.497037 

(5.29)* 

 -0.095355 

(-4.06)* 

0.208188 

(1.55) 
 

1st  lagged real imports 0.783819 

(141.30)* 

-0.22437 

(-24.66)* 

 0.817296 

(155.86)* 

-0.224069 

(-24.66)* 
 

1st Lag of inflation rate  0.101585 

(1.60)** 

  0.100752 

(1.61)** 
 

       

       

       

Weighted Adjusted R2 

Pooled Weighted DW- 

Statistics 

0.991765 

2.464956 

0.388641 

2.314511 

 0.991577 

2.520785 

0.388936 

2.311633 
 

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN REAL IMPORTS EQUATIONS: 

DEVELOPED COUNTRIES SUB-SAMPLE  
[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.5 DC – SUB_SAMPLE - USD DC – SUB_SAMPLE - PKR 

REAL IMPORT 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Double-

Log 

(3) 

First-

Differenced 

(4) 

Level-Level 

(5) 

Double-

Log 

(6) 

First-

Differenced 

Rate of inflation -0.009506 

(-0.11) 

0.014145 

(6.15)* 

 0.070832 

(0.86) 

0.01647 

(7.13)* 

 

Non-Tradable 

commodities Prices  

-0.00921 

(-0.48) 

0.085192 

(13.07)* 

3.552574 

(6.91)* 

-0.00951 

(-0.50) 

0.047769 

(7.48)* 

3.553504 

(6.89)* 

Production Index 0.542125 

(27.70)* 

0.270017 

(33.17)* 

1.301645 

(52.68)* 

0.567007 

(27.57)* 

0.220819 

(28.09)* 

1.300652 

(52.60)* 

Real foreign reserves -9.15E-06 

(-4.25)* 

-0.011269 

(-8.20)* 

 -8.83E-06 

(-4.03)* 

-0.013184 

(-9.53)* 

 

Real interest rate 0.06167 

(0.86) 

-0.002748 

(-4.40)* 

0.328429 

(2.20)* 

0.125411 

(1.79)** 

-0.002267 

(-3.64)* 

0.320446 

(2.15)* 

Real capital flows -0.194021 

(-21.22)* 

0.0072 

(10.51)* 

-0.316198 

(-23.85)* 

-0.19204 

(-20.94)* 

0.00586 

(8.45)* 

-0.316223 

(-23.82)* 

Real exchange rate  -0.02824 

(-6.40)* 

-0.190016 

(-16.80)* 

-0.067255 

(-4.96)* 

0.928617 

(8.61)* 

-0.089235 

(-10.60)* 

-2.168492 

(-4.11)* 

Garch volatility  -0.006889 

(-2.09)* 

0.007474 

(1.43) 

-0.002899 

(-1.82)** 

0.410057 

(0.95) 

-0.006842 

(-3.11)* 

0.546442 

(1.48) 

Exponential Garch 

volatility  

2.95E-05 

(0.31) 

0.036481 

(4.34)* 

6.62E-05 

(1.27) 

0.065713 

(0.03) 

0.004131 

(1.80)** 

0.084373 

(1.86)** 

Threshold Garch 

volatility  

-0.000635 

(-2.32)* 

0.002653 

(0.42) 

0.000698 

(2.46)* 

4.275123 

(1.98)* 

0.003378 

(1.06) 

-0.090424 

(-0.12) 

Component Garch 

volatility  

0.001328 

(1.33) 

-0.008232 

(-1.97)* 

0.000343 

(0.72) 

-2.146609 

(-3.21)* 

-0.007528 

(-3.34)* 

-1.163321 

(-1.82)** 

Power Garch volatility  0.00557 

(2.95)* 

-0.041455 

(-3.94)* 

-0.000106 

(-0.09) 

-5.333013 

(-3.30)* 

-0.005715 

(-1.73)** 

-2.519086 

(-1.39) 

Shares price index 0.042889 

(10.47)* 

0.017493 

(5.23)* 

 0.047127 

(11.34)* 

-0.004982 

(-1.41) 

 

       

Common constant -8.478125 

(-5.46)* 

0.077635 

(1.93)* 

0.102675 

(0.49) 

-15.32921 

(-10.02)* 

-0.290161 

(-8.81)* 

0.093006 

(0.44) 

1st  lagged real imports 0.855221 

(152.21)* 

0.710992 

(94.35)* 

-0.201709 

(-18.87)* 

0.855527 

(152.08)* 

0.765406 

(108.42)* 

-0.201919 

(-18.86)* 

1st Lag of inflation rate   0.628929 

 (2.38)* 

  0.719251 

 (2.69)* 

1st Lag of real foreign 

reserves 

  -3.45E-06 

 (-2.12)* 

  -3.64E-06 

 (-2.24)* 

1st Lag of Shares price 

index 

  0.095607 

  (2.70)* 

  0.089033 

 (2.52)* 

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.983802 

2.369554 

0.98525 

2.274703 

0.441476 

2.434214 

0.983929 

2.362927 

0.985395 

2.362284 

0.440436 

2.431652 

NOTES Inflation rate  and real interest rate remained correlated to some extent, but their exclusion  or  inclusion 

did not affect values and significance of other coefficients  

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN REAL IMPORTS EQUATIONS: 

DEVELOPING COUNTRIES SUB-SAMPLE 
[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.6 LDC – SUB_SAMPLE - USD LDC – SUB_SAMPLE - PKR 

REAL IMPORT 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Double-

Log 

(3) 

First-

Differenced 

(4) 

Level-Level 

(5) 

Double-

Log 

(6) 

First-

Differenced 

Rate of inflation -0.034172 

(-3.27)* 

  -0.034475 

(-3.30)* 

0.000397 

(0.11) 

 

Non-Tradable 

commodities Prices  

-0.015058 

(-3.98)* 

-0.036173 

(-5.47)* 

0.044009 

(0.63) 

-0.015088 

(-4.00)* 

-0.03177 

(-4.98)* 

0.039217 

(0.56) 

Production Index 0.011494 

(4.46)* 

0.152506 

(14.31)* 

0.220168 

(22.05)* 

0.011362 

(4.42)* 

0.104788 

(11.88)* 

0.222932 

(22.12)* 

Real foreign reserves -1.30E-05 

(-6.67)* 

 -3.33E-06 

(-2.19)* 

-1.30E-05 

(-6.68)* 

-0.005814 

(-1.89)** 

-3.32E-06 

(-2.18)* 

Real interest rate -0.025685 

(-2.59)* 

-0.002909 

(-2.74)* 

0.010577 

(1.07) 

-0.025654 

(-2.59)* 

-0.002501 

(-2.34)* 

0.010436 

(1.06) 

Real capital flows -0.112213 

(-10.03)* 

0.008712 

(7.14)* 

-0.656933 

(-42.01)* 

-0.11193 

(-10.01)* 

0.009613 

(7.93)* 

-0.657638 

(-41.96)* 

Real exchange rate  -0.000172 

(-0.38) 

-0.145409 

(-9.11)* 

-0.000586 

(-0.59) 

-0.021821 

(-0.50) 

-0.103391 

(-5.51)* 

-0.037981 

(-0.59) 

Garch volatility  4.71E-07 

(0.52) 

-0.012183 

(-1.94)* 

-1.13E-05 

(-2.52)* 

-0.000853 

(-0.14) 

-0.001041 

(-0.20) 

0.036114 

(1.65)** 

Exponential Garch 

volatility  

-5.68E-06 

(-0.77) 

0.009577 

(1.99)* 

-2.03E-05 

(-3.49)* 

4.14E-09 

(0.00) 

0.002632 

(0.78) 

4.88E-08 

(0.10) 

Threshold Garch 

volatility  

5.07E-07 

(1.07) 

-0.006813 

(-1.75)** 

-6.28E-07 

(-0.34) 

0.007931 

(0.26) 

-0.004163 

(-0.73) 

-0.008925 

(-0.40) 

Component Garch 

volatility  

9.42E-08 

(0.06) 

-0.003543 

(-0.83) 

4.98E-05 

(2.71)* 

-0.014439 

(-0.56) 

-0.00507 

(-1.05) 

-0.082781 

(-1.75)** 

Power Garch volatility  -2.29E-08 

(-0.41) 

0.017655 

(3.23)* 

-4.67E-06 

(-0.81) 

0.001655 

(0.07) 

0.010276 

(1.71)** 

-0.010807 

(-0.33) 

Shares price index 0.010454 

(4.70)* 

0.054818 

(9.54)* 

0.020111 

(1.97)* 

0.010565 

(4.78)* 

0.047867 

(8.75)* 

0.021476 

(2.09)* 

       

Common constant 4.200393 

(9.84)* 

0.443988 

(10.12)* 

0.621099 

(9.61)* 

4.243242 

(9.23)* 

0.083307 

(2.05)* 

0.618115 

(9.50)* 

1st  lagged real imports 0.954429 

(186.89)* 

0.786846 

(79.01)* 

-0.211206 

(-14.98) 

0.95451 

(187.01)* 

0.822151 

(89.81)* 

-0.210327 

(-14.89)* 

1st Lag of inflation rate   0.120238 

 (2.52)* 

  0.101268 

 (2.12)* 

2nd Lag of inflation 

rate 

 -0.005952 

 (-1.74)** 

    

1st Lag of real foreign 

reserves 

 0.005779 

 (1.80)** 

    

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.981326 

2.650187 

0.984058 

2.575752 

0.497562 

2.299241 

0.981335 

2.650121 

0.983773 

2.629967 

0.495748 

2.301654 

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN TRADE BALANCE EQUATIONS: FULL 

SAMPLE  

[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.7 FULL SAMPLE - USD FULL SAMPLE - PKR 

TRADE BALANCE 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Double -Log 

 (3) 

Level-Level 

(4) 

Double - Log 

 

Rate of inflation 0.000543 

(4.99)* 

-0.001812 

(-6.04)* 

 0.00053 

(4.88)* 

-0.001743 

(-5.78)* 
 

Non-Tradable 

commodities Prices  

0.000458 

(9.96)* 

0.001644 

(2.55)* 

 0.00047 

(10.22)* 

0.002296 

(3.79)* 
 

Production Index  0.005478 

(6.16)* 

  0.006502 

(7.40)* 
 

Real foreign reserves  -0.000674 

(-3.70)* 

  -0.000539 

(-2.90)* 
 

Real interest rate 0.000359 

(3.44)* 

  0.000352 

(3.37)* 

-6.82E-05 

(-0.80) 
 

Real capital flows 0.000575 

(33.73)* 

-5.77E-04 

(-6.34)* 
 0.000574 

(33.62)* 

-0.000663 

(-7.22)* 
 

Real exchange rate  2.56E-05 

(5.02)* 

0.001147 

(0.87) 

 4.46E-04 

(1.41) 

2.84E-05 

(0.03) 
 

Garch volatility  2.41E-08 

(4.39)* 

0.003226 

(4.10)* 

 -5.97E-05 

(-2.52)* 

-0.000498 

(-1.67)** 
 

Exponential Garch 

volatility  

-1.48E-08 

(-2.98)* 

0.001486 

(1.91)* 

 1.53E-09 

(0.10) 

-0.000208 

(-0.68) 
 

Threshold Garch 

volatility  

-9.20E-09 

(-3.75)* 

-0.000808 

(-1.47) 

 -5.20E-05 

(-2.28)* 

-9.20E-05 

(-0.21) 
 

Component Garch 

volatility  

-6.40E-08 

(-4.48)* 

-0.002527 

(-5.34)* 

 3.37E-04 

(3.60)* 

0.001196 

(3.94)* 
 

Power Garch 

volatility  

1.67E-09 

(1.84)** 

0.000452 

(0.49) 

 -6.95E-05 

(-2.45)* 

0.000143 

(0.34) 
 

Shares price index -7.63E-05 

(-2.87)* 

-0.001493 

(-3.53)* 

 -8.39E-05 

(-3.16)* 

-0.001781 

(-3.98)* 
 

       

Common constant 0.315315 

(45.57)* 

0.231054 

(27.25)* 
 0.315895 

(44.98)* 

0.2247 

(27.94)* 
 

1st  lagged real trade 

balance 

0.64098 

(91.10)* 

0.755838 

(106.35)* 
 0.644294 

(91.88)* 

0.756319 

(106.21)* 
 

2nd Lag of real foreign 

reserves 

-1.00E-08 

 (-2.27)* 

  -1.00E-08 

 (-2.27)* 

  

2nd Lag of real interest 

rate 

 -0.00015 

 (-1.74)** 

    

       

       

Weighted Adjusted R2 

Pooled Weighted 

DW_ Statistics 

0.872518 

2.313769 

0.866012 

2.546779 

 0.872337 

2.319738 

0.862128 

2.535598 

 

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN TRADE BALANCE EQUATIONS: 

DEVELOPED COUNTRIES SUB-SAMPLE  

[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.8 DC – SUB_SAMPLE - USD DC – SUB_SAMPLE - PKR 

TRADE BALANCE 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Double-Log 

 (3) 

Level-Level 

(4) 

Double-Log 

 

Rate of inflation -0.000936 

(-3.34)* 

-0.001899 

(-5.48)* 
 -0.001529 

(-4.64)* 

-0.002086 

(-6.30)* 
 

Non-Tradable 

commodities Prices  

 0.003934 

(4.26)* 
 0.000209 

(3.13)* 

0.005844 

(6.25)* 
 

Production Index 0.000621 

(12.22)* 

0.008165 

(7.06)* 
 0.000694 

(9.81)* 

0.008867 

(7.97)* 
 

Real foreign reserves -1.53E-08 

(-1.47) 

-0.001074 

(-5.12)* 
 -1.69E-08 

(-1.64)** 

-0.001204 

(-5.69)* 
 

Real interest rate 0.00059 

(2.22)* 

-0.000188 

(-2.01)* 
 0.000135 

(0.50) 

-0.00017 

(-1.82)** 
 

Real capital flows 0.000435 

(30.33)* 

-0.000588 

(-5.93)* 
 0.000503 

(32.37)* 

-0.000615 

(-6.20)* 
 

Real exchange rate  0.000131 

(4.10)* 

0.000973 

(0.62) 
 2.54E-07 

(0.00) 

0.001719 

(1.39) 
 

Garch volatility   0.0028 

(3.28)* 
 -0.006341 

(-1.77)** 

-0.000104 

(-0.33) 
 

Exponential Garch 

volatility  

2.79E-07 

(0.38) 

0.000208 

(0.16) 
 0.010914 

(0.54) 

0.000533 

(1.48) 
 

Threshold Garch 

volatility  

-8.02E-06 

(-2.25)* 

-0.001627 

(-1.67)** 
 0.013751 

(0.78) 

-0.00022 

(-0.44) 
 

Component Garch 

volatility  

 -0.002193 

(-3.49)* 
 0.003492 

(0.63) 

0.001784 

(5.39)* 
 

Power Garch volatility  2.07E-05 

(2.18)* 

0.001186 

(0.76) 
 -0.002026 

(-0.15) 

-0.001421 

(-3.08)* 
 

Shares price index  -0.001884 

(-3.78)* 
 -0.000153 

(-4.28)* 

-0.001779 

(-3.46)* 
 

Common constant 0.359523 

(31.73)* 

0.257202 

(22.02)* 
 0.400351 

(33.76)* 

0.269836 

(24.33)* 
 

1st  lagged real trade 

balance 

0.601627 

(61.04)* 

0.714653 

(73.86)* 
 0.56064 

(55.39)* 

0.703391 

(71.49)* 
 

1st Lag of Garch 

volatility 

-1.31E-05 

 (-1.86)** 

     

1st Lag of component 

Garch volatility 

1.16E-05 

(2.05)* 

     

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.880756 

2.260274 

0.845232 

2.5328 

 0.879298 

2.186979 

0.84513 

2.519675 

 

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN TRADE BALANCE EQUATIONS: 

DEVELOPING COUNTRIES SUB-SAMPLE  
[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

 

Table A1.9 LDC – SUB_SAMPLE - USD LDC – SUB_SAMPLE - PKR 

TRADE BALANCE 

FUNCTIONS 

(1) 

Level-Level 

(2) 

Level-

Level 

(3) 

Double-

Log 

(4) 

Level-Level 

(5) 

Level-

Level 

(6) 

Double-

Log 

Rate of inflation 0.000505 

(4.20)* 

0.00031 

(2.67)* 

-0.001878 

(-2.67)* 

0.000503 

(4.19)* 

0.000292 

(2.52)* 

-0.002748 

(-3.11)* 

Non-Tradable 

commodities Prices  

0.000824 

(7.17)* 

0.000689 

(7.95)* 

0.00192 

(1.81)** 

0.000825 

(7.18)* 

0.000707 

(8.19)* 

0.004506 

(3.93)* 

Production Index -0.000208 

(-1.99)* 

 -0.002822 

(-1.81)** 

-0.000205 

(-1.96)* 

  

Real foreign reserves -1.91E-08 

(-3.51)* 

-1.93E-08 

(-3.55)* 

-0.000381 

(-0.57) 

-1.91E-08 

(-3.52)* 

-1.95E-08 

(-3.58)* 

0.002445 

(3.42)* 

Real interest rate 0.00039 

(3.40)* 

0.000309 

(2.71)* 

0.000416 

(1.95)* 

0.00039 

(3.41)* 

0.000308 

(2.70)* 

0.000504 

(1.80)** 

Real capital flows 0.001524 

(17.19)* 

0.001647 

(18.82)* 

 0.001523 

(17.19)* 

0.001657 

(18.93)* 

-0.001024 

(-3.39)* 

Real exchange rate  7.22E-06 

(0.80) 

1.27E-05 

(2.50)* 

0.016824 

(5.23)* 

0.000472 

(0.54) 

0.000521 

(1.55) 

0.029241 

(6.07)* 

Garch volatility  3.91E-09 

(0.22) 

2.08E-08 

(3.90)* 

0.003971 

(3.55)* 

-4.71E-05 

(-0.39) 

-5.87E-05 

(-2.61)* 

-0.003054 

(-2.29)* 

Exponential Garch 

volatility  

1.74E-08 

(0.12) 

-9.12E-09 

(-1.89)** 

0.000701 

(0.70) 

-4.36E-09 

(-0.28) 

-2.72E-09 

(-0.17) 

-0.001059 

(-1.34) 

Threshold Garch 

volatility  

-5.55E-09 

(-0.59) 

-7.99E-09 

(-3.35)* 

-0.001132 

(-1.72)** 

7.89E-05 

(0.13) 

-4.79E-05 

(-2.19)* 

0.000731 

(0.47) 

Component Garch 

volatility  

-3.52E-10 

(-0.01) 

-4.88E-08 

(-3.50)* 

-0.002118 

(-2.79)* 

0.000156 

(0.31) 

0.000329 

(3.67)* 

0.003794 

(3.17)* 

Power Garch volatility  2.65E-10 

(0.24) 

1.65E-09 

(1.87)** 

0.00076 

(0.72) 

-0.000159 

(-0.34) 

-7.83E-05 

(-2.75)* 

0.001345 

(0.83) 

Shares price index -0.000442 

(-7.94)* 

-0.000481 

(-8.89)* 

-0.001698 

(-1.85)** 

-0.000446 

(-8.04)* 

-0.000491 

(-9.12)* 

 

Common constant 0.242663 

(21.53)* 

0.26429 

(25.93)* 

0.196456 

(15.35)* 

0.242079 

(20.62)* 

0.263822 

(25.55)* 

0.357418 

(22.54)* 

1st  lagged real trade 

balance 

0.71844 

(66.38)* 

0.67979 

(64.88)* 

0.758045 

(66.13)* 

0.718977 

(66.47)* 

0.682369 

(65.33)* 

0.629263 

(44.59)* 

1st  lag of real capital 

flows  

  0.00077 

(3.09)* 

   

2nd lag of share price 

index 

     -0.00186 

 (-1.69)** 

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.891206 

2.367866 

0.883172 

2.346648 

0.888213 

2.475798 

0.89117 

2.368345 

0.883166 

2.354288 

0.842207 

2.404053 

NOTES In most of the models 12 cross sections were applied in analysis, however 14 - cross section  were 

analyzed where ‘production index’ was dropped as not available in case of  two countries  

Significance at * 5% and **10% respectively 
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EXCHANGE RATE VOLATILITY IN REAL CAPITAL FLOWS EQUATIONS: 

FULL SAMPLE  
 [Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

Table A2.1 FULL SAMPLE - USD FULL SAMPLE - PKR 

REAL CAPITAL FLOWS 

FUNCTIONS 

(1) 

Double -Log 

(2) 

Log - Level 

 (3) 

Double - Log 

(4) 

Log - Level  

 

Non-Tradable commodities 

Prices 

-0.198253 

(-4.15)* 

-0.236751 

(-4.78)* 

 -0.268474 

(-5.66)* 

-0.262762 

(-5.41)* 
 

Rate of inflation 0.047668 

(1.83)** 

0.072346 

(2.78)* 

 0.107304 

(4.17)* 

0.104363 

(4.04)* 
 

Production Index 0.695127 

(9.03)* 

0.423658 

(5.32)* 

 0.514294 

(6.63)* 

0.300346 

(3.79)* 
 

Real foreign reserves -0.070948 

(-3.40)* 

-0.03679 

(-1.75)** 

 -0.03573 

(-1.75)** 

-0.002907 

(-0.14) 

 

Real interest rate -0.033026 

(-4.32)* 

-0.022994 

(-3.45)* 

 -0.022188 

(-2.94)* 

-0.017813 

(-2.69)* 
 

Shares price index 0.322175 

(8.40)* 

0.290162 

(7.14)* 
 0.314808 

(8.29)* 

0.262045 

(6.44)* 
 

Domestic Interest rate 

differential from France 

-0.010094 

(-1.77)** 

-0.14717 

(-9.24)* 

 -0.004888 

(-0.88) 

-0.117455 

(-7.47)* 
 

Domestic Interest rate 

differential from Germany 

-0.006015 

(-0.74) 

0.120607 

(5.14)* 

 -0.00855 

(-1.09) 

0.047362 

(2.08)* 
 

Domestic Interest rate 

differential from Netherlands 

-0.000685 

(-0.09) 

0.074948 

(4.26)* 

 -0.002494 

(-0.34) 

0.125039 

(7.55)* 
 

Domestic Interest rate 

differential from Japan 

-0.004039 

(-0.85) 

0.040343 

(2.68)* 

 -0.001298 

(-0.29) 

0.02215 

(1.48) 
 

Domestic Interest rate 

differential from Britain 

-0.002338 

(-0.54) 

-0.082444 

(-5.52)* 

 -0.001885 

(-0.45) 

-0.096172 

(-6.48)* 
 

Domestic Interest rate 

differential from United States 

0.008621 

(1.48) 

-0.007358 

(-0.77) 

 0.010921 

(1.93)* 

0.01841 

(1.86)** 

 

Real exchange rate  -0.71223 

(-5.97)* 

-0.843517 

(-6.39)* 
 -1.369425 

(-10.17)* 

-1.328832 

(-9.74)* 
 

Garch volatility  0.113776 

(2.09)* 

0.093612 

(1.74)** 
 0.099203 

(2.37)* 

0.115216 

(2.84)* 
 

Exponential Garch volatility  -0.014745 

(-0.34) 

-0.040485 

(-0.95) 
 -0.069668 

(-2.13)* 

-0.055637 

(-1.75)** 
 

Threshold Garch volatility  -0.085187 

(-2.09)* 

-0.062868 

(-1.54) 
 0.01679 

(0.40) 

0.023813 

(0.58) 
 

Component Garch volatility  0.018104 

(0.42) 

0.028739 

(0.67) 
 -0.043558 

(-1.36) 

-0.025107 

(-0.81) 
 

Power Garch volatility  0.043148 

(0.77) 

0.053498 

(0.96) 
 0.030026 

(0.70) 

0.010602 

(0.26) 
 

       

Common constant 0.690776 

(1.53) 

2.412001 

(4.90)* 
 -2.783142 

(-6.88)* 

-1.097366 

(-2.50)* 
 

1st  lagged real capital flows 0.6146 

(54.05)* 

0.586812 

(49.88)* 
 0.588265 

(49.87)* 

0.564262 

(46.62)* 
 

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.918573 

2.402634 

0.927659 

2.364537 

 0.919663 

2.36785 

0.926573 

2.336449 

 

Significance at * 5% and **10% respectively 

Domestic interest rate differentials are used without taking their logarithmic transformation i.e., at level in Log-Level models  
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EXCHANGE RATE VOLATILITY IN REAL CAPITAL FLOWS EQUATIONS: 

DEVELOPED COUNTRIES SUB-SAMPLE  
 [Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

Table A2.2 DC-SUB SAMPLE - USD DC-SUB SAMPLE - PKR 

REAL CAPITAL FLOWS 

FUNCTIONS 

(1) 

Double -Log 

(2) 

Log - Level 

 (3) 

Double - Log 

(4) 

Log - Level  

 

Non-Tradable commodities 

Prices 

2.95799 

(12.09)* 

2.47151 

(8.81)* 

 2.527387 

(9.98)* 

2.020415 

(6.85)* 
 

Rate of inflation 0.036157 

(1.11) 

0.078962 

(2.25)* 

 0.091522 

(2.89)* 

0.089051 

(2.59)* 
 

Production Index 0.609254 

(4.00)* 

0.518022 

(3.38)* 

 0.456037 

(3.06)* 

0.404083 

(2.68)* 
 

Real foreign reserves -0.080246 

(-2.95)* 

-0.056191 

(-1.99)* 

 -0.05018 

(-1.93)* 

-0.020231 

(-0.76) 

 

Real interest rate -0.006704 

(-0.85) 

-0.0201 

(-2.33)* 

 0.006462 

(0.81) 

-0.007774 

(-0.87) 
 

Shares price index 0.080145 

(1.38) 

0.204072 

(3.13)* 
 0.024251 

(0.42) 

0.142935 

(2.14)* 
 

Domestic Interest rate 

differential from France 

-0.012181 

(-1.88)** 

-0.046314 

(-2.44)* 

 -0.001262 

(-0.20) 

-0.021445 

(-1.11) 
 

Domestic Interest rate 

differential from Germany 

-0.001085 

(-0.13) 

0.027205 

(1.02) 

 -0.009114 

(-1.11) 

-0.055724 

(-2.09)* 
 

Domestic Interest rate 

differential from Netherlands 

-0.010941 

(-1.47) 

0.000151 

(0.01) 

 -0.012462 

(-1.67)** 

0.071219 

(3.57)* 
 

Domestic Interest rate 

differential from Japan 

-0.004509 

(-0.90) 

0.043399 

(2.60)* 

 -0.00018 

(-0.04) 

0.029317 

(1.71)** 
 

Domestic Interest rate 

differential from Britain 

0.000767 

(0.18) 

-0.043345 

(-2.49)* 

 0.000798 

(0.19) 

-0.059028 

(-3.28)* 
 

Domestic Interest rate 

differential from United States 

0.014823 

(2.27)* 

-0.02542 

(-2.13)* 

 0.024051 

(3.76)* 

0.009501 

(0.74) 

 

Real exchange rate  -1.4141 

(-6.75)* 

-1.503564 

(-6.74)* 
 -1.32908 

(-7.72)* 

-1.431961 

(-7.27)* 
 

Garch volatility  0.070949 

(0.53) 

-0.03481 

(-0.26) 
 0.014978 

(0.31) 

0.045493 

(0.93) 
 

Exponential Garch volatility  -0.308996 

(-2.27)* 

-0.267952 

(-1.95)* 
 -0.078721 

(-1.63)** 

-0.087496 

(-1.76)** 
 

Threshold Garch volatility  -0.104356 

(-1.09) 

-0.054905 

(-0.57) 
 0.069795 

(1.35) 

0.09653 

(1.86)** 
 

Component Garch volatility  -0.084741 

(-1.16) 

-0.090946 

(-1.21) 
 -0.047858 

(-1.37) 

-0.043636 

(-1.23) 
 

Power Garch volatility  0.490334 

(2.70)* 

0.526173 

(2.90)* 
 -0.03086 

(-0.65) 

-0.03309 

(-0.70) 
 

       

Common constant -11.28182 

(-10.41)* 

-9.140294 

(-6.99)* 
 -15.40625 

(-14.68)* 

-13.14038 

(-10.27)* 
 

1st  lagged real capital flows 0.515721 

(30.15)* 

0.505611 

(29.23)* 
 0.495976 

(28.32)* 

0.489785 

(27.66)* 
 

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.934411 

2.270059 

0.934073 

2.24567 

 0.92396 

2.25934 

0.922568 

2.237553 

 

Significance at * 5% and **10% respectively 

Domestic interest rate differentials are used without taking their logarithmic transformation i.e., at level in Log-Level models  
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EXCHANGE RATE VOLATILITY IN REAL CAPITAL FLOWS EQUATIONS: 

DEVELOPING COUNTRIES SUB-SAMPLE 
[Pooled EGLS (Cross-section weights) fixed effect estimation] 

FIXED EFFECT MODELS 

Table A2.3 LDC-SUB SAMPLE - USD LDC-SUB SAMPLE – PKR 

 

REAL CAPITAL FLOWS 

FUNCTIONS 

(1) 

Double -Log 

(2) 

Log - Level 

 (3) 

Double - Log 

(4) 

Log - Level  

 

Non-Tradable commodities 

Prices 

-0.132899 

(-2.00)* 

-0.081874 

(-1.11) 

 -0.208149 

(-3.17)* 

-0.15828 

(-2.18)* 
 

Rate of inflation 0.032684 

(0.77) 

0.02691 

(0.62) 

 0.058952 

(1.32) 

0.044348 

(0.98) 
 

Production Index 0.488713 

(5.20)* 

0.315288 

(3.02)* 

 0.488415 

(5.02)* 

0.328426 

(3.09)* 
 

Real foreign reserves 0.116193 

(3.05)* 

0.150851 

(3.73)* 

 0.118175 

(3.06)* 

0.15522 

(3.80)* 

 

Real interest rate -0.016423 

(-0.86) 

-0.020651 

(-1.56) 

 -0.018662 

(-0.98) 

-0.021205 

(-1.61)** 
 

Shares price index 0.204807 

(3.40)* 

0.140493 

(2.11)* 
 0.252597 

(4.27)* 

0.177964 

(2.72)* 
 

Domestic Interest rate 

differential from France 

-0.001509 

(-0.15) 

-0.104976 

(-3.19)* 

 0.000886 

(0.09) 

-0.105232 

(-3.28)* 
 

Domestic Interest rate 

differential from Germany 

-0.013074 

(-0.69) 

0.073982 

(1.54) 

 -0.01202 

(-0.63) 

0.068877 

(1.47) 
 

Domestic Interest rate 

differential from Netherlands 

0.004593 

(0.22) 

0.145331 

(4.09)* 

 0.002489 

(0.12) 

0.155454 

(4.61)* 
 

Domestic Interest rate 

differential from Japan 

-0.004479 

(-0.50) 

-0.055984 

(-1.86)** 

 -0.004601 

(-0.51) 

-0.058753 

(-1.96)* 
 

Domestic Interest rate 

differential from Britain 

-0.005598 

(-0.43) 

-0.035999 

(-1.20) 

 -0.002661 

(-0.20) 

-0.048468 

(-1.60)** 
 

Domestic Interest rate 

differential from United States 

0.007909 

(0.77) 

-0.022411 

(-1.20) 

 0.007973 

(0.77) 

-0.011842 

(-0.62) 

 

Real exchange rate  -0.389091 

(-2.38)* 

-0.196815 

(-1.03) 
 -0.518592 

(-2.34)* 

-0.477534 

(-2.08)* 
 

Garch volatility  0.012114 

(0.20) 

0.035816 

(0.60) 
 0.08153 

(1.20) 

0.126925 

(1.84)** 
 

Exponential Garch volatility  -0.059703 

(-1.29) 

-0.068735 

(-1.46) 
 -0.055031 

(-1.32) 

-0.059399 

(-1.44) 
 

Threshold Garch volatility  -0.072408 

(-1.62)** 

-0.077982 

(-1.72)** 
 -0.031178 

(-0.43) 

-0.04676 

(-0.64) 
 

Component Garch volatility  0.105415 

(1.97)* 

0.087696 

(1.62)** 
 0.138175 

(2.31)* 

0.134188 

(2.23)* 
 

Power Garch volatility  0.072339 

(1.24) 

0.067135 

(1.14) 
 -0.02486 

(-0.36) 

-0.028063 

(-0.40) 
 

       

Common constant -0.274697 

(-0.36) 

-0.292485 

(-0.33) 
 -1.140876 

(-2.55)* 

-0.336171 

(-0.64) 
 

1st  lagged real capital flows 0.571065 

(31.77)* 

0.558641 

(30.76)* 
 0.567854 

(31.44)* 

0.549489 

(30.06)* 
 

       

Weighted Adjusted R2 

Pooled Weighted DW_ 

Statistics 

0.800835 

2.352086 

0.804055 

2.3422 

 0.801513 

2.354281 

0.804678 

2.336729 

 

Significance at * 5% and **10% respectively 

Domestic interest rate differentials are used without taking their logarithmic transformation i.e., at level in Log-Level models  
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APPENDIX _B 

RESULTS OF PANEL COINTEGRATION AND UNIT ROOT TEST 

 

 

 

RESULTS OF COINTEGRATION AMONG 

INFLATION RATE, SHRES PRICES, AND REAL FOREIGN RESERVES  

 

 
Pedroni Residual Cointegration Test  

Series: LNP? LNSP? LNRFR?    

Date: 09/12/11   Time: 18:43   

Sample: 1970:01 2009:12   

Included observations: 480   

Cross-sections included: 29   

Null Hypothesis: No cointegration   

Trend assumption: No deterministic trend  

Lag selection: fixed at 1   

Newey-West bandwidth selection with Bartlett kernel 

      

      

Alternative hypothesis: common AR coefs. (within-dimension) 

    Weighted  

  Statistic Prob. Statistic Prob. 

Panel v-Statistic  14.00183  0.0000  9.122336  0.0000 

Panel rho-Statistic  0.794758  0.7866  3.099969  0.9990 

Panel PP-Statistic -7.229328  0.0000 -5.844963  0.0000 

Panel ADF-Statistic -1.162361  0.1225 -2.901520  0.0019 

      

Alternative hypothesis: individual AR coefs. (between-dimension) 

      

  Statistic Prob.   

Group rho-Statistic  3.223502  0.9994   

Group PP-Statistic -8.409330  0.0000   

Group ADF-Statistic -3.754381  0.0001   
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Table B1.1:  PANEL UNITROOT TEST  
 H0 : Common Unit root H0 :  Individual Unit root 

Variable Levin, Lin & Chu t-stat Im, Pesaran and Shin W-

stat 

 Level First Dif Level First Dif 

Trade Balance -4.62249*  -10.8965*  

Real Exports 9.17852 
¤
-53.8547* 7.90569 -44.9007* 

Real Imports 8.33842 -15.3367* 7.63314 -51.3367* 

Rate of inflation 5.10222 -23.0849* -6.00907* -41.8611* 

Non-Tradable commodities Prices  3.21774 -33.8961* 12.5497 -35.2565* 

Production Index 5.30859 
¤
-36.8676* 5.81468 -32.6942* 

Real foreign reserves 28.6823 
¤
-34.8990* 11.9783 -37.7237* 

Real interest rate -2.82812*  -13.0244*  

Real capital flows 0.98250 -53.5660* -2.75224* -71.4970* 

Real exchange rate per unit US dollars  -2.95915*  -3.19496*  

Garch volatility  per unit US dollars -16.5656*  -33.4880*  

Exponential Garch volatility  per unit US 

dollars 

-23.2984*  -55.3963*  

Threshold Garch volatility  per unit US 

dollars 

-14.8582*  -34.2783*  

Component Garch volatility  per unit US 

dollars 

-24.4817*  -36.7180*  

Power Garch volatility per unit US dollars 
¤
-1.89371*  -23.9273*  

Real exchange rate per unit PAK-rupee -7.70456*  -8.28275*  

Garch volatility  per unit PAK-rupee -38.4603*  -61.4299*  

Exponential Garch volatility  per unit PAK-

rupee 

-18.3551*  -48.0334*  

Threshold Garch volatility  per unit PAK-

rupee 

-19.2854*  -38.4854*  

Component Garch volatility  per unit PAK-

rupee 

-44.6724*  -71.4409*  

Power Garch volatility per unit PAK-rupee -14.9370*  -29.1171*  

Shares price index 4.41564 -82.5129* 5.48880 -75.2148* 

Domestic Interest rate differential from 

France 

-11.2279*  -22.2389*  

Domestic Interest rate differential from 

Germany 

-3.49737*  -12.1150*  

Domestic Interest rate differential from 

Netherlands 

-3.79070*  -14.4048*  

Domestic Interest rate differential from 

Japan 

-4.35461*  -15.6493*  

Domestic Interest rate differential from 

Britain 

-5.04173*  -18.3488*  

Domestic Interest rate differential from 

United States 

-5.26926*  -16.5827*  

Notes:  Stationarity found significant at *5% and **10% respectively 

 Newey-West bandwidth selection using Bartlett kernel estimation techniques, with individual effects 
 ¤ without intercept and trend 

 

 

 

 

 

 

 



 

xv 

 

 

APPENDIX – C   

 

GRAPHICAL REPRESENTION:  MONTHLY EXCHANGE RATE 

VOLATILITY MEASURED THROUGH GARCH (1,1) MODELS
70

 

 

 

FIGURE C1:  GARCH (1,1) BASED EXCHANGE RATE VOLATILITY COMPARISON 

FOR ALL SELECTED COUNTRIES IN TERMS OF USD vs. PKR  

  

DEVELOPED COUNTRIES DEVELOPING COUNTRIES 

  

  

                                                 
70

In above graphs: x – axis represents the “residuals” and y – axis showed the years; negative values are 

due to logarithmic transformation; Line at the top represents “US-Dollar based exchange rate volatility’ and 

the line at the bottom represents ‘Pak-rupee based exchange rate volatility’ in each graph respectively. 

Name of each Graph is abbreviated as given in table 4.2 on p.84 
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APPENDIX – D  

 

GRAPHICAL ANALYSIS: INTENSITY OF VOLATILITY AND REAL 

EXCHANGE RATES CORRELATION 

 

 

GROUP – WISE GRAPHICAL ANALYSIS OF VOLATILITY LEVELS 

 

FIGURE D1:   VOLATILITY INTENSITY – WISE GROUPS OF COUNTRIES  
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Low Volatility Group 
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FIGURE D2: CORRELATION OF ALL SAMPLED EXCHANGE RATES WITH PAK-RUPEE 

PAK-Rupee vs. US -Dollars based Exchange Rates PAK-Rupee vs. PAK-Rupee based Exchange Rates 
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APPENDIX – E 

 

VOLATILITY SPECIFICATIONS: NATURE OF RELATIONSHIP UNDER THE 

FRAMWORK OF TRADE AND CAPITAL FLOWS  
 

Table E1.1:  Nature of Long Run Relationship with Trade: Volatility Specification   

 USD PKR 

GARCH 

Volatility 

Specifications 

Real Exports Real Imports Real Exports Real Imports 

Sample FULL DC LDC FULL DC LDC FULL DC LDC FULL DC LDC 

GARCH (1,1) ns +ve ns -ve ns -ve -ve -ve ns -ve -ve ns 

Exponential +ve +ve +ve +ve +ve +ve ns ns ns +ve +ve ns 

Threshold -ve ns -ve -ve ns -ve +ve ns ns ns ns ns 

Component -ve -ve ns ns -ve ns -ve +ve ns -ve -ve ns 

Power/Nonlinear +ve -ve +ve +ve -ve +ve ns -ve ns ns -ve +ve 

Note  ‘ns’ represents “not significant” 

 

 

Table E1.2:  Nature of Short Run Relationship with Trade: Volatility Specification    

 USD PKR 

GARCH 

Volatility 

Specifications 

Real Exports Real Imports Real Exports Real Imports 

Sample FULL DC LDC FULL DC LDC FULL DC LDC FULL DC LDC 

GARCH (1,1) +ve -ve -ve +ve -ve -ve +ve ns ns +ve ns +ve 

Exponential +ve ns -ve ns ns -ve ns +ve ns ns +ve ns 

Threshold -ve +ve ns -ve +ve ns -ve ns ns -ve ns ns 

Component -ve ns +ve -ve ns +ve -ve ns ns -ve -ve -ve 

Power/Nonlinear +ve ns ns +ve ns ns +ve ns ns +ve ns ns 

Note  ‘ns’ represents “not significant” 

 

 

Table E1.3:  Nature of Long Run Relationship with Trade Balance: Volatility Specification    

  USD PKR 

GARCH 

Volatility 

Specifications 

Trade Balance  

(Level-Level) 

Trade Balance  

(Log-Log) 

Trade Balance  

(Level-Level) 

Trade Balance  

(Log-Log) 

Sample FULL DC LDC FULL DC LDC FULL DC^ LDC FULL DC^ LDC 

GARCH (1,1) +ve -ve +ve +ve +ve +ve -ve -ve -ve -ve ns -ve 

Exponential -ve ns -ve +ve ns ns ns ns ns ns ns ns 

Threshold -ve -ve -ve ns -ve -ve -ve ns -ve ns ns ns 

Component -ve +ve -ve -ve -ve -ve +ve ns +ve +ve +ve +ve 

Power/Nonlinear +ve +ve +ve ns ns ns -ve ns -ve ns -ve ns 

Note  ‘ns’ represents “not significant” 

  ^ only relevant in case Pakistan do trade with developed countries perspectives 
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Table E1.4:  Nature of Long Run Relationship with Capital Outflows: Volatility Specification    

 

  

USD PKR 

GARCH 

Volatility 

Specifications 

Real Capital 

(out)Flows 

(Log-Log) 

Real Capital 

(out)Flows 

 (Log-Level) 

Real Capital 

(out)Flows 

  (Log-Log) 

Real Capital 

(out)Flows 

 (Log-Level) 

Sample FULL DC LDC FULL DC LDC FULL DC^ LDC FULL DC^ LDC 

GARCH (1,1) +ve ns ns +ve ns ns +ve ns ns +ve ns +ve 

Exponential ns -ve ns ns -ve ns -ve -ve ns -ve -ve ns 

Threshold -ve ns -ve ns ns -ve ns ns ns ns +ve ns 

Component ns ns +ve ns ns +ve -ve ns +ve ns ns +ve 

Power/Nonlinear ns +ve ns ns +ve ns ns ns ns ns ns ns 

Note  ‘ns’ represents “not significant” 

  ^ only relevant in case Pakistan do trade with developed countries perspectives 

 

 

APPENDIX – F   

 

CORRELATION OF FIVE DIFFERENT VOLATIITY VARIBLES: RESULTS  

 

 
Table F1.1: Correlation of the Five Different Volatility Variables: PKR Based 

 

 LNVOLCRS LNVOLERS LNVOLGRS LNVOLPRS LNVOLTRS 

LNVOLCRS -     

LNVOLERS  0.973007     

LNVOLGRS  0.983223  0.974189    

LNVOLPRS  0.985479  0.979291  0.984694   

LNVOLTRS  0.980980  0.982802  0.983996  0.991240  - 

 

 

Table F1.2: Correlation of the Five Different Volatility Variables: USD Based 

 

 LNVOLCS LNVOLES LNVOLGS LNVOLPS LNVOLTS 

LNVOLCS -     

LNVOLES  0.985919     

LNVOLGS  0.983346  0.989015    

LNVOLPS  0.989532  0.991386  0.989035   

LNVOLTS  0.985625  0.990246  0.985054  0.989808 - 
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APPENDIX – G   

 

SELECTED LITERATURE TO REVIEW DETAILED EMPIRICAL STUDIES  

 

 
TABLE G1.1: DETAILED EMPIRICAL STUDIES: REPORTING THE FINDINGS BASED ON VARIOUS SAMPLES, DATA SET AND 

METHODS  

Author(s) 

Country/Data/Period 

No. of Countries 

Methods  

Variables  

Investigation made 

Major Findings 

Bhasin, Vijay K. (2004) 
 

Ghana 

Quarterly (TS) 

1983:1 to 1998:4 

 

01 – Ghana 

(partially with Germany, Japan, 

Netherlands, UK and USA) 

ADF and Phillip-Perron (PP) tests for unit root. 
Cointegration, Vector Error Correction models with full information maximum likelihood 

(FIML) and recursive (RFIML) procedures with VAR. 

 

 

Variables: nominal exchange rate, foreign exchange reserves, domestic credit, bank rate, 

domestic price level, terms of trade, income velocity, targeted and actual growth rates M2, 

growth rate of M3, government expenditures, price of petrol, debt to reserve ratio  

 
 

To identify the determinants of domestic price level, nominal exchange rates, instruments of 

monetary Policy and the future effects of unanticipated monetary shock and terms of trade 

shock    

 Cointegration confirmed that price level, nominal exchange rate, bank rate, 
terms of trade of cocoa, domestic credit and foreign exchange reserves held 

three stable but long run relationships. 

 No pass through effect found from domestic price level to nominal 
exchange rate. 

 Forecast error variance decomposition mentioned the foreign exchange 
reserves the most effective instrument for nominal exchange rate. 

 Empirical evidence from the impulse response functions reflected 
stabilization of nominal exchange rate due to unanticipated shock in the 

foreign exchange reserves.  

Gonzaga and  Terra (1995)  

 

 

PUC-RIO (Brazil) 

Monthly/ (TS) 
1980M1 to 1995M12 

 

03 – Brazil, Argentina and Mexico 

Simple general equilibrium framework (utility functions for consumption & profit) 

Estimation of export supply equation. (OLS, Ljung-Box to detect serial correlation &  

Cochrane-Orcutt technique  to address it) 

 

 
Variables: non-tradable goods, importable goods, exported goods, prices of  import & exports, 

CPI, WPI, GDP, nominal & real exchange rate, labor, money holdings (real money supply),  

reserve variation (trade balance) 

 

 

To convey the message that the variability of Real Exchange Rate (RER) may affect its 

equilibrium level and price stabilization may affect that variability   

 The model shows that the volatility of preference for money has a positive 
effect on RER volatility, which in turn affects positively the equilibrium 

RER. 

 Inflation volatility explains most of the variation in RER volatility in Brazil 
over the last fifteen years. 

 For most specifications, it is found that RER volatility coefficient is 

negative, although not significantly different from zero. The implied 

elasticity for the most significant RER volatility coefficient is -0.05, which 
is well above the highest elasticity in the simulation exercise performed in 

Gagnon (1993)  

Berger, Helge., Sturm, Jan-Egbert., 
and Haan, Jakob de. (2000) 

 

 

Germany 

Annual (panel data) 

1980-94  

 

Simple theoretical model based on conventional Lucas supply curve (i.e., output depend upon 
the difference b/w actual and expected inflation) 

Probit model with GDP shock  for empirical finding 

 

 

Variables: monthly and annual exchange rates, real & nominal GDP, changes in consumer 

prices, central bank independence, external debt, nominal exports & imports, population, 

reserves / base money, international reserves, annual SDR exchange rate.  

 A more volatile foreign economy can be an argument in favor of a fixed 
exchange rate regime once similarities in the business cycle in both 

countries are taken into account 

 Some country specific characteristics play important role to choose 
compatible exchange rate regime 

 Analyzing the affect of policy choice on exchange rate volatility has 
suggested that mistakes in institutional choice matters because the standard 

deviation of the nominal exchange rate of countries that should according to 
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65 – Non-OECD countries 

 

 

Dummies for British colony & Sub-Saharan African Countries, official pegging strategy (with 

SDR or dollar), actual or potential peg-to-currency, assassinations, strikes, guerrilla, crisis, 

purge, riots, revolutions, anti-govt. demonstrations, capital controls 

 

 

Testing a simple model of exchange rate regime choice as well as the impact of “mistakes” in 
exchange rate regime choice on actual (nominal) exchange rate volatility 

given model, not have fixed their exchange rate is higher than that in 

countries that made a choice in accordance with given model.   

Andersen, T., Bollerslev, T., 

Diebold, F.X. and Labys, P. (2001) 

 

 

USA 

5-minutes/Day(TS) 

01.12.86 to 30.11.96 
 

03 – Germany , Japan and USA 

 

A new and complementary volatility measure termed “Realized Volatility” based on earlier 

contribution of French, Schwert & Stambaugh  (1987), Hsieh (1991), Schwert (1989, 1990) 

and Taylor & Xu (1997)  

Conditional & Unconditional Realized Volatility measurement.  

Semimartingale and Ito processes are applied 

 

 
Variables: exchange rates (DM, Yen and Dollar returns) 

 

 

Using high frequency data on Deutschmark and Yen returns against the Dollar, model-free 

estimates of daily exchange rate volatility and correlation has constructed named “Realized 

Volatility”  

 

 The distribution of realized daily variances, standard deviations and 

covariance’s are skewed to the right and leptokurtic, but that the 

distribution of logarithmic SD and correlation are approximately Gaussian.  

 Volatility movements are highly correlated across the two exchange rates 
and this correlation increases with volatility 

 Confirms the existing evidence of strong volatility clustering effects in 
daily returns 

 Even monthly realized volatilities remain highly persistent in contrast to 
previous observations that the volatility persistence decreases quickly with 

the horizon. In spite of this, realized volatility do not have unit roots rather 

they appear fractionally integrated and therefore very slowly mean-

reverting. 

 Realized volatility can be recognized as the object of intrinsic interest rather 
than simply a post modeling device to be used for evaluating parametric 

conditional variance models such as GARCH. Therefore, it may model 

directly.  

  It is a first attempt to provide a nonparametric characterization of both the 
unconditional and conditional distributions of Bivariate realized exchange 

rate volatility 

 Findings suggest that a multivariate linear Gaussian long-memory model is 
appropriate for daily realized logarithmic standard deviations and 

correlations. Such a model could result in important improvements in the 

accuracy of volatility and correlation forecasts and related value-at-risk 

type calculations    

Benassy-Quere et al. (2001) 

 

 
France 

Annual & Quarterly  (Panel data) 

1984-1996 

 

42 - countries 

Regression analysis for theoretical model (FDI as dependent variable) 

Huasman Test 

 
 

Variables: Inward FDI stocks, competitiveness of emerging countries, Competitiveness 

indicator (CEPII-CHELEM data base,), Volatility (IMF), coefficient of Correlation, Distance 

(M.Pajot), Proximity variable, Openness  IFS-(IMF), output, labour, capital, nominal wages, 

capital price, transport cost, nominal interest rate, nominal exchange rate, fixed cost 

 

 

To provide a framework for designing an exchange rate strategy aiming at attracting FDI by 
making explicit the trade-off between price competitiveness and a stable nominal exchange 

rate.  

 Exchange rate volatility does matter for FDI and hence for a stable 
financing of growth in emerging countries, especially for those countries 

which are close to one main investing country. 

 Analysis shows that monetary regionalism can be a way of increasing FDI 
to emerging countries as a whole, although it would likely increase 

competition within each region. The frontiers of monetary areas will then 

strongly influence by geography, as FDI is. 

 Two complementary patterns of future financial architecture under the 
framework of the regionalization of the world economy are pointed out: a) 

the building of currency blocks is beneficial for to attract FDI; b) economic 

stability and technological progress are added outcomes. 

Esquivel, Gerardo., and Felipe 

Larrain B. (2002) 

 

 

United Nations 

Standard deviation and Coefficient of variation have used to measure volatility. 

Reinhart and Reinhart (2000) method to decompose changes in the effective real exchange 

rate of a country into changes in the bilateral dollar exchange rate and all other dollar cross 

exchange rates. 

 

 The estimates suggest that an increase of one percentage point in G-3 

exchange rate volatility depresses real exports from developing countries by 

about 2%. 

 G-3 ERV also seems to have a negative effect on foreign direct investment 

inflows to certain regions however this evidence is less conclusive. 
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Monthly (TS) 

1973M1 to 1998M12 

 

03-Develped countries Germany, 

Japan  & USA 

 

Variables: trade flows, foreign direct investment, currency crises, debt servicing cost, portfolio 

composition, commodity prices 

 

 

This paper attempts to explore the effect of G-3 currency volatility on developing countries  to 
fill the gap caused by absence of studies to identify the role of third-country exchange rate 

volatility on domestic macroeconomic variables 

 G-3 exchange rate volatility increases the probability of occurrence of an 

exchange rate crisis in developing countries i.e., it may precipitate the crisis 
in a vulnerable country.  

 Findings suggest that greater stability in the international exchange rate 

system may be desirable in order to promote higher volumes of trade and 
foreign direct investment inflows in developing countries 

 Lowering G-3 ERV would help to reduce the chances of occurrence of 

exchange rate crisis in developing world. 

Amor, Thouraya H. and Amin U. 

Sarkar (2008) 
 

France/USA 

Annual (Panel) 

1975 – 2004  

 

10 – South & Southeast Asia 

Bangladesh, China, India, 

Indonesia, Korea, Malaysia, 
Pakistan, Phillipines, Sri Lanka and 

Thailand. 

Generalized Method of Moments (GMM) with dynamic model of panel data.  

 
 

Variables: RER volatility, growth rate or output volatility, government spending volatility, 

domestic investment volatility, terms of trade volatility, trade openness, financial integration 

and exchange rate regimes 

 

 

To hypothesize the structural relationship between real exchange rate (RER) volatility and the 

volatility of its basic factors, testing that fluctuation in RER are less volatile if economy is 
more integrated.   

 It was observed that openness allowed reducing the real exchange rate 
fluctuations, however, financial integration lead to raise it. 

   Framework of financial integration in South and southeast Asian countries 
did not favor the stability of real exchange rate. 

Bahmani-Oskooee, Mohsen (2002) 

 

 

Iran 

Annual (TS) 

1959-89 

 
01 – Iran only 

(base US$) 

Cointegration, ADF test, Perron test (for structural breaks in data)   

Employed a long run import demand equation which is the modified version of the import 

demand function used by Kenen and Roddrick (1986) 

 

 

Main variable: import and export volumes, real exchange rate, index of domestic economic 

activity, trend term, SD as measure of exchange rate volatility, world income, and dummies 
for time intervals. 

 

 

To investigate the impact of volatility of black market exchange rate on the trade flows 

 Even if some developing countries maintain a relatively fixed official 

exchange rate, the volatility of the black market rate could have an impact 

on the legal trade flows 

 The impact of  black market Rial-Dollar rates volatility on imports and non-

oil exports  remain negative 

 Aim of economic policies must be to keep exchange rate stabilized. 

Taglioni, Daria (2002) 

 

 

Switzerland  

Monthly (panel) 
1976 M1-1995M12  

 

12 EU countries 

Belgium, Denmark, France, 

Germany, Greece, Ireland, Italy, 

Luxembourg, Netherlands, 

Portugal, Spain, UK. 
 

Gravity model with border effect applied, 

Rose effect, pooled data with panel techniques (random and fixed effects)  

 

 

Real bilateral trade, common currency (dummy var.), distance, size (GDP/population), 
transportation cost, population , per capita income, adjacency, land-lockedness, regional or 

preferential trade agreements, common language, colonial links, country`s production of 

exportables, prices of tradable, country`s share in international trade, intra-national trade flows 

(measured by freight shipment) (CFS)   

 

 

By observing border effect, reviewing the literature on the importance of the volatility as a 
barrier to trade 

 Direction of research on impact of volatility on trade has moved from 
utility maximization approaches to density of economic linkages 

determined through geographical elements. 

 Empirical studies carried out at the level of sub-national units and the finest 

industry echelon help clarify the actual influence of exchange rate volatility 
on trade 

 Traditional gravity specification failed to identify strong negative effect of 

volatility on trade that is revealed by border effect estimation. It lead to 
confirm the existence of rose effect of monetary union on trade 

 Mainly, sector`s market structure has an important effect on firms pricing 

behavior  in international markets 

 Higher the level of disaggregation and the degree of industrial 
specialization are, the more problematic the estimation using formal panel 

regression models is likely to be.  

Pattichis, Charalambos (2003) 

 

Cyprus 
Monthly (TS) 

Augmented Dickey-Fuller (ADF) test. ARCH effects through LM test. Ljung-Box Q-statistics 

for higher order serial correlation. GARCH (p,q) model. Wald statistics to test existence of 

IGARCH. 
 

 Provide the evidence that GARCH measures of nominal and real exchange 
rate volatility are I(0) 

 Thus, if there is a relationship between the level of international trade and 
exchange rate volatility, then this relationship cannot be long run 
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1974M1 to 1999M8  

 

 

15 – Member of EU 

 

Variables: Nominal Effective Exchange Rate (NEER) and Real Effective Exchange Rates 

(REER), level of international trade     

 

 

To investigate the statistical properties of generated measures of exchange rate volatility for 
the 15 member states of the European Union 

(Cointegrating) because these two economic variables have incompatible 

long run statistical properties. 

 Result contradicts previous studies 

Crowley, Patrick., and Lee, Jim 

(2003) 

 

 

USA 

Quarterly (Panel) 

1980Q1: 1998Q4 
 

18 – OECD Countries 

Regression model b/w ERV and FDI (by using OLS) with its another version in terms of 

panel-data regression model. 

GARCH (1,1) to measure ERV. 

 

 

Variables: real exchange rates, ERV, FDI flows (capital inflow & outflow), real GDP, interest 

rates (Monetary policy), interest rate volatility (monetary uncertainty). First lags of exchange 
rates and real GDP 

  

 

To evaluate the relationship between exchange rate volatility and FDI  

 Adverse effect of ERV on FDI are weakly supported 

 Estimation results for the volatility-investment relationship differ 
remarkably across countries perhaps partly due to different extents of 

exchange rate fluctuations. As countries with relatively stable exchange 

rates tend to be least affected by a given currency movement. Panel 

regression confirms it as well. 

 Results suggest that there may be a threshold affect in the sense that the 
exchange rate volatility-investment relationship is weak or absent if 

movements in the exchange rate are relatively small, but strong if 

movements in the exchange rate become excessively volatile.  

Canales-Kriljenko and Habermeier 

(2004) 

 

 

IMF 
Daily (whole sample)                             

Weekly & Quarterly (Resample: 

random subsamples) 

2001 (CS) 

 

85 – Developing and Transition 

economies 

NEER volatility is calculated as the standard deviation of the logarithms of daily exchange 

rate. (steady-state variance of a GARCH model of daily returns  also considered) 

 

 

Macroeconomic Fundamentals – Inflation, real GDP growth, fiscal deficit (%GDP), Openness  
(sum of exports & imports relative to GDP)  

Structural Factors – exchange rate regime, country`s status w.r.t. IMF obligations (article 

VIII-2,3,&4), features of Forex Market structure and Regulation (measured through Dummy 

Var.) 

 

 

Examines factors effecting exchange rate volatility with an emphasis on structural features of 

the foreign exchange regime. 

 Decentralized dealer markets, regulation on the use of domestic currency by 
nonresidents, acceptance of Article VIII obligations, and limit on bank`s 

foreign exchange positions are associated with lower exchange rate 

volatility. 

 NEER volatility is higher in countries with higher inflation and higher 
fiscal deficits and lower in countries with faster real GDP growth and more 

open economies. 

  Measures of adequacy of foreign exchange reserves has not been found 

strongly correlated with NEER volatility; however, higher reserves 
correlate negatively with NEER volatility. 

 The average NEER volatility across  regimes suggest that it is higher for 

independent floating but otherwise not significantly related to the degree of 

flexibility of the exchange rate regimes.  

 Countries with a crawling band exchange rate regime appear to have been 

successful in lowering NEER volatility below the level that would 

correspond to their macroeconomic developments and degree of openness.     

Mustafa and Nishat (2005) 

 
Pakistan 

Quarterly (PD) 

1991:3 to 2004:2 

08 - countries: Australia, 

Bangladesh, India, Malaysia, New 

Zealand, Singapore, UK, USA 

Cointegration and Error Correction Mechanism 

 
 

Nominal Export (St.B,FBS,GOP) 

Export Unit Value, Industrial Production Index of importing countries, CPI of importing & 

exporting countries (IFS,IMF) 

NER (St.B,SBP) 

 

 
Analyze the effect of exchange rate on export growth 

 Volatility of ER has significantly negative effect with major trade partners 
as UK and USA in both long and short run. 

 Volumes of trade are comparatively consistent and less volatile with 
Australia, Bangladesh  & Singapore. 

 With India long run effects only. 

 No empirical relationship proved with New Zealand and Malaysia.  
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Kemal, M. Ali (2005) 

 

Pakistan 

Annual (TS) 

1982 to 2004 

 
01 – Pakistan only (base  US $) 

Use of 3SLS technique to avoid simultaneity and identification problems, log-first-differenced 

(growth rates) of variables to overcome spurious regression problem. GARCH variance is 

used to measure instabilities. 

 

 

(Growth rates are calculated for) Exchange rate, exports, imports, foreign exchange reserves, 
import of intermediate consumer goods, import of intermediate capital goods, GDP, 

manufacturing value added, agricultural value added (Eco.Survey,GOP), Domestic and 

foreign CPIs (IMF-IFS) 

 

 

Whether exchange rate instability affects trade or not and if so, then in what direction?  

 Exchange rate instability affects exports positively and imports negatively 

which implies that it helps in improving trade balance. 

 Real devaluation helps to improve trade balance by reducing imports and 

increasing exports. 

 Initially in response to some shock exchange rate depreciates more than it 
should and then adjusts to its equilibrium level. 

 In most of the years, the instability in exchange rate has mainly caused by 
excess depreciation not by the excess appreciation.   

 

Azid, Toseef, Muhammad Jamil, 

and Aneela Kousar (2005) 
 

Pakistan 

Quarterly (TS) 

1973:1 to 2003:4 

 

01 – Pakistan only (base US $) 

GARCH – measures ERV, Unit-Root test - helps to make data stationary, VAR (Vector Auto-

Regressive model) with Cointegration test. Variance decomposition and Impulse Response 
Function  (IRF) to observe dynamic relationship among variables 

 

 

Real money, Real exchange rate, Real exchange rate volatility, Exports, Imports (IMF-IFS), 

Manufacturing production indices  (SBP,GOP)  

 

 

Find out the nature of relationship between ERV and economic performance, whether it is 
positive, negative or insignificant  

 The results obtained are positive but are insignificant, and do not support 
the position that excessive volatility or shifting of exchange rate regimes 

has pronounced effects for manufacturing production 

 Results are also consistent with the outcomes of Impulse Response 
Function   

 

 

Qayyum, Abdul., and A.R.Kemal 

(2006) 

 

Pakistan 

Weekly 

July 1998 to May 2006 

 

01 – Pakistan only (base  US $) 

Bivariate EGARCH model – to measure volatility spillover, with ADF test – for stationarity of 

data along with, Engle-Granger two step procedure, VAR and Cointegration. 

 

 

Stock index (KSE), Exchange rate (SBP) 

 

 

To explore the relationship between stock market and foreign exchange market in Pakistan  

 Cointegration results show that there is no long run relationship between 

the two markets. 

 The returns of stock market are sensitive to returns and the volatility of 
foreign exchange market. 

 Returns in foreign exchange market are mean reverting and they are 
affected by the volatility of stock market returns 

Matesanz Gomez, D. and Fgarolas 
Alvarez-Ude, G. (2006) 

 

Argentina 

Annual  

1962-2005  

 

ADF - unit root testing, Johansen and Juselius procedure for multivariate Cointegrating 
relationship by using robust and stable vector autoregressive. Vector-error correction 

mechanism and Impulse response function  

 

 

Variable: world output (US-GDP), national income, foreign income, trade balance, real 

exchange rate, respective lags. 

 

 
To verify empirically the Marshall-Lerner  condition and the J – curve pattern through 

examination of long run relationship between trade balance (TB) and real exchange rate 

(RER),  worsening RER improve TB in long run, whether shocks to RER lead TB to follow J-

curve 

 Marshall-Lerner (ML) condition satisfied only in case of fixed exchange 
rate regime.  

 Long term and short term trade balance received negative impact of real 
exchange rate.  

 A J-curve-type  phenomenon was observed during flexible exchange rate 
regimes but ML condition didn`t.  

Chit, Myint Moe., Marian Rizov, 

and Dirk Willenbockle (2008) 

 

UK 

Quarterly (PD) 

Combination of Generalized Gravity Model and Long-run Export Demand Model. 

GMM-IV estimation technique – to address Simultaneity bias  

Panel unit-root and Cointegration tests – to verify long run relationship among variables 

 

 

 Exchange rate volatility has a negative impact on the export of emerging 
East Asian Countries. 

 An increase in competitiveness of a country relative to others has positive 

impact on exports, but the magnitude is relatively inconsequential.  

 The impact of exchange rate volatility on export to the world market is 



 

xxx 

 

 

1982:1 to 2006:4 

 

05 countries from Emerging East 

Asia with 13 from Industrialized – 

ASEAN Free Trade Area (AFTA) 

members  
Australia, Austria, Belgium, 

Canada, China, Denmark, France, 

Germany, Indonesia, Italy, Japan, 

Malaysia, Netherlands, Philippines, 

Spain, Thailand, UK, USA. 

Real exports, Values of export flows (IMF-Direction of Trade Statistics), GDPs, Relative 

prices, ERV, Distance between two countries, Common border, membership of AFTA (IMF-

IFS)     

 

 

Impact of bilateral Exchange Rate Volatility (ERV) on real export among five emerging east 
Asian countries themselves and to thirteen industrialized countries  

about 30% larger than its impact on intra-regional exports. 

 

 

Hayakawa, Kazunobu., Fukunari 

Kimura (2008) 

 
Japan 

Monthly (Penal) 

1992M1 to 2005M12 

 

 60 - Countries 

Gravity equation approach applied to construct “unanticipated exchange rate volatility” 

measure. GARCH and SD are used to measure volatility as well. 

Simulation analyses 
 

 

Variables: GDPs, distance, volatility, language, adjacency, colony, comcol. (Commercial 

Collaboration), risk, import, export, discouragement (tariff), discouragement  (distance) 

 

 

An empirical investigation of the relationship between exchange rate volatility and 

international trade by focusing on East Asia 

 Intra-East Asian trade is discouraged by exchange rate volatility more 
seriously than trade in other regions 

 One important source of the discouragement is that intermediate goods 
trade, highly sensitive to ERV, occupies a significant fraction in East Asian 

trade under the framework of international production networks 

 The negative effect of the volatility is greater than  the of tariffs and smaller 

than that of distance related costs in East Asia  

 Sources of negative impact of volatility are time-variant country-specific 

elements 

 Simulation analysis shows that the introduction of a basket currency would 
have a larger positive impact on international trade than free trade.  

Aliyu, S.U.R. (2008) 

 

Nigeria 

Quarterly (TS) 

1986Q1 to 2006Q4 
 

02 – Nigeria & USA 

Vector Error Correction (VEC) method. Augmented Dickey-Fuller (ADF) & Phillip-Perron 

(PP) unit root test are applied before VAR based Johansen`s Cointegration analysis 

 

Variables: (main) naira ERV, US dollar volatility, Terms of Trade, index of openness, net 

exports  
 

To quantitatively assess the impact of exchange rate volatility on non-oil export flows in 

Nigeria 

 

 Evidence of stationarity at level for some variables while for some at first 
difference 

 Evidence of Cointegration implies that a stable long run equilibrium 

condition exists among the fundamental variables  

 Error correction variable showed reasonable speed of adjustment towards 

the long run equilibrium path viz. any short run disturbance, which may 

offset the economy along the long run equilibrium path rebounds itself 

within two years  

 Analysis of the impact  of the naira exchange rate and the US dollar 

volatility revealed that while the former discouraged non-oil exports in 

Nigeria , the later promoted it by -0.885 and 1.819 respectively for one 

change in volatility 

 In long run model , the naira exchange rate volatility was found to have an 

average adverse effect on non-oil exports of -0.45 percent while the average 

for the US dollar volatility stood at 2.1 percent        

Calderon, Cesar (2004) 

 
Chile 

Annual (Panel) 

1974 to 2003 

 

79 - Countries  

Panel GMM-IV 

 
 

Variables: Exchange rates,  Output (GDP) growth rates of GDP and Money, Terms of Trade, 

Government spending,  Trade and Financial openness, Money (M1), Exchange rate regimes. 

 

 

To hypothesize the structural relationship between exchange rate volatility and its 

fundamentals and to test whether real exchange rate (RER) fluctuations are less volatile in 
more open economy, and trade openness mitigates impact of volatility shocks to fundamentals 

on RER fluctuations   

 exchange rate volatility was found lower in countries where output per 
capita remained higher 

 higher volatility shocks in GDP, money, and terms of trade lead to more 
volatile RER fluctuation 

 robust negative relationship between volatility of RER fluctuation and  the 
degree of openness 

 one standard deviation rise in (outcome measure) of trade openness caused 

0.9% decline in RER volatility  

 one standard deviation rise in (policy &outcome measure) of financial 
openness caused 0.3% decline in RER volatility  

 a robust inverse relationship between trade openness and the volatility of 
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either shock: output or Terms of Trade  

Arize et al. (2003) 

 

USA 

Quarterly (TS) 

1973:1 to 1998:2 

 
16 – Countries (10-Focussed) 

Burkina Faso, Colombia, Costa 

Rica, Jordan, Kenya, Korea, 

Myanmar, Pakistan, South Africa, 

and Venezuela. 

Cointegration with Johansen`s multivariate procedure and Error Correction through Hansen 

stability tests.    

 

 

Variables in log form:  Volume of exports; world demand conditions scale; relative prices; 

Volatility (moving-sample SD) 
 

 

To determine the existence of stationary long-run relationship among selected variables, with 

the provision of evidence regarding stability of these relationships, as well as the dynamics of 

short run relationships in the same variables. 

 evidence of long run relationship was found between real exports and its 

determinants 

 exchange rate volatility caused significantly negative impact on exports and 

implied that risk-averse traders would contract the trade to minimize their 

exposure towards exchange rate risks 

 policy makers` ignorance about stability of exchange rates would lead 

towards uncertain outcomes 

 exports expansion efforts would be wasted during highly volatile periods  

Arize, A. C (1998) 

 

USA 
Quarterly (TS) 

1973:2 to 1993:4 

 

1 – Country  

 

Unit root ADF test for stationarity 

Cointegration and Error Correction Models (ECM) 

 
 

Variables in log form: real imports, real income (GDP), relative prices; Volatility (moving-

sample SD) 

 

 

Provision of new evidence about exchange rate volatility effect on US imports: (a) finding 

cointegration relationships (b) impact of missing volatility variable on elasticity estimates of 

determinants (c) finding determinants of dynamic adjustments and  (d) measuring the speed of 
adjustment.  

 the real imports, relative prices, real income and exchange rate volatility 
remained cointegrated in long run and closely tied under short run 

dynamics.   

 highly income elastic real imports reflecting trade imbalances with rapid 
(within same quarter) speed of adjustment  

 less elasticity of relative prices counteract the expansionary policy with 

slow (3-quareter longer) speed of adjustment 

  exchange rate volatility (ERV) causes negative effect on import demand 

both in long and short run leading to reallocation of resources 

 inclusion of ERV as a variables in import demand function proved essential 
to avoid misspecification and to minimize bias in estimators` coefficients 

 lowering the income elasticity found necessary to make trade balance 
improvement policy  effective  

Jongwanich, Juthathip (2010) 

 

ADB 

Biannual (Panel) 

2000  to  2009 

 
9 – Emerging Asia 

India, Indonesia, Korea, Malaysia, 

Phillipines, Singapore, Taipei, 

China and Thailand 

Dynamic panel data model with fixed effect 

 

 

Variables with log and differenced form: real exchange rate, govt. spending, net flows of FDI, 

net flows of portfolio investment, net flows of bank loans, productivity growth rate 

differentials, terms of trade, trade openness   
 

 

To examine the relationship between capital flows and real exchange rate.  

 a greater degree of exchange rate adjustment was observed by capital 

outflows as compared to capital inflows 

 the swift return of capital inflows in region lead to excessive appreciation 

of the real currencies especially in case of portfolio investment and bank 

loans 

 as compared to other type of capital flows, foreign direct investment 
allowed real exchange rate to adjust slowly however, magnitude of 

appreciation nearly remained same in case of both foreign direct and 

portfolio investment  

Corsetti, Giancarlo., Vittorio Grilli, 

Nouriel Roubini (1990) 

 

UK 

Monthly (TS) 
June 1973 to May 1989 

 

07 – USA, UK, Australia, Japan, 

Canada, Italy, France and Germany 

Model based on Tauchen and Pitts (1983) 

 

 

Variables: exchange rates, structural breaks, capital control, regime switching 

 
 

Investigates the relationship between the removal of capital controls and exchange rate 

volatility 

 The analytical model helps interpret the standard rational for late 
implementation of liberalization measures after the microeconomic 

environment becomes sufficiently stable. This allows to reduce the 

uncertainty – related effects of the liberalization.   

  Short-run potential disturbances in the inter – European  Monetary  System 
(EMS) exchange rates can still arise from the removal of capital controls, 

calling for higher degrees of intervention and policy coordination. 

Nonetheless, volatility – reducing effects are at work along with the 

increase of market thickness in the longer run. 

 Empirical evidence suggests a potential role of the EMS in reducing 
bilateral volatility of EMS currencies with respect to the Yen. 

Glick, Reuven., and Michael 

Hutchison (2002) 

Descriptive statistics, Conditional Frequencies. 

Probit Model by using maximum likelihood method 
 The restriction on capital flows do not effectively insulate economies from 

currency problems rather countries with less restrictive capital controls and 
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USA 

Monthly ER 

& Annual  (Panel) 

1975-97 

 
69 – developing economies 

Sensitivity analysis  

 

 

Variables: currency crisis, (t & t-1)  for capital account control,  money supply (M2) to 

reserve ratio, credit growth, current account to GDP ratio, real overvaluation, Real GDP 

growth, Contagion, US real interest rate, change of government, Freedom, Bank Crisis, govt. 
spending to GDP ratio, openness.  

 

 

Systematically investigate whether capital account restrictions help to insulate developing 

countries from speculative attack on their currencies   

 

more liberalized regimes appear to be less prone to speculative attacks 

 Restriction on capital controls are associated with higher probability of an 
exchange rate crisis, it is evident through calculations of conditional 

frequencies and in the context of probit models estimating the likelihood of 

the onset of a currency crisis where account is taken of a host of 

macroeconomic and institutional factors. 

 There is evidence that countries with no or few restrictions on the capital 
account are more prone to speculative attack. 

McKenzie, Michael D (1999) 

 
USA 

Pre & Post 1973 

 

Main Focus on LDC 

 

 

 

 

Absolute percentage change in exchange rates; variance of spot exchange rates; moving 

average; standard deviation; ARIMA; non-parametric techniques and ARCH models etc. 
Tested and compared different measures of exchange rate volatility 

SURE, OLS, VAR, and GARCH-in-mean, GARCH (1,1)  

 

Variables: income, prices, capacity utilization, exchange rates, exchange rate volatility, export 

earnings, production cost, trade integration, money supply, interest rates, wages, tariff levels, 

transport cost, importer hedging, consumer taste 

 

 
To find the relationship between exchange rate volatility and trade by making a survey of 

literature contributed theoretically and empirically  

 Unresolved ambiguity basically observed in terms of volatility impact on 
trade 

 More recent studies remained successful to find statistically significant 
relationship between volatility and trade due to better measurement 

techniques of volatility 

 Volatility caused different impacts on different markets 

 Testing the volatility with disaggregated market specific export data found 

better than aggregate data   

  Availability of sufficient commodity specific data may explore the true 
nature of such relationship  

Benita, Golan., and Beni 

Lauterbach (2007) 

 

Israel 

Daily (ER), Annual (Panel) 

1990-2001 

 
43 - Countries 

 

Panel estimation with pool time series cross section regression with fixed effects 

 

 

Variable: exchange rate volatility, exchange rate regimes, regulatory restrictions on capital 

flows, expected real interest rate, central bank intervention in foreign exchange market, 

domestic stock market volatility, country`s economic wealth, real openness, financial 

openness,  
 

 

To discover the contribution of the policy variables to effect exchange rate volatility like 

interest rates, degree of central bank intervention, and restriction of capital flows   

 During flexible exchange rate regimes, central bank intervention and 

uncertainly in domestic economy as shown by expected real interest rate  

enhanced exchange rate volatility 

 Economic wealth of the country decreased volatility 

 No  effect of capital flows restrictions on exchange rate volatility found  

 

 

 

 

 

 

 

 

 


