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Abstract

In the current era of globalization till date thdras not been any perfect model to predict thetilibja
present in foreign exchange market because ofnitiependent factors increasing the complexity of the
forex market. There is immense need to manageisheeffectively and efficiently. Therefore, this ge
analyzes the behaviour of foreign exchange rate reispect to time in context of Indian foreign exage
market and identifies the correlation between fpraixchange rate movements.
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1. Introduction

An economy is linked to the world economy througéo tbroad channels: trade and finance. India's
economic policy reforms of 1991 sought to globalike hitherto relatively closed Indian economy by
opening up both these channels. The changes inttzath and the financial sector have been slowngivi
the economy time to adjust. Despite restrictiohs,ttade channel between India and the rest ofvtiril
was far more open than financial markets. Not avdg the financial sector closed to internationares,

the price of capital (interest rate) or of the detigecurrency (exchange rate) was not market détehn
The nineties saw a twin development in financiakkats - prices was allowed to be determined by the
market, and the domestic financial market was mattégg with international financial markets.

At the same time, India moved from a fixed to aflog exchange rate. However, the economy continued
to have features of the closed economy and fixethamge rate regime that had prevailed for a lomgpge
even after rates were supposed to be market detedmCapital controls continue. While current actou
convertibility for both inflows and outflows by rieéents and non-residents was established as esrly a
August 1994, controls continue on the ability dfident individuals and corporate to send capitebadb.

Over the last three decades the foreign exchangkembas become the world's largest financial ntarke
with over $1.5 trillion USD traded daily. Forex part of the bank-to-bank currency market knownhes t
24-hour interbank market. The Interbank marketditg follows the sun around the world, moving from
major banking centers of the United States to AlistrNew Zealand to the Far East, to Europe thak b
to the United States.

Until recently, the forex market wasn't for the mage trader or individual speculator. With the &arg
minimum transaction sizes and often-stringent fai@nrequirements, banks, hedge funds, major cayen
dealers and the occasional high net-worth indiiidpaculator were the principal participants. Thiesge
traders were able to take advantage of the mangfitemffered by the forex market vs. other markets
including fantastic liquidity and the strong tremglinature of the world's primary currency excharages.
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1.1 Need of Foreign Exchange

Let us consider a case where a Japanese compaoitsegfectronic goods to USA and invoices the goods
in US Dollars. The American importer will pay theaunt in US Dollars, as the same as his home atyren
However the Japanese exporter requires Yen mear®hie currency for procuring raw materials and for
payment to the labour charges, etc. this he woekdnexchanging US dollars for Yen. If the Japanese
exporters invoice his goods in Yen, then imponteldSA will get his dollars converted in Yen and pihg
exporter.

From the above example we can infer that in caselgare bought or sold outside the country, exchafig
currency in necessary. Sometimes it also happegrémsaction between two countries will be sdtite
the currency of the third country. That case bbthdountries, which are transacting will requirevarting
their perspective currencies in the currency of tiied country. For that also the foreign exchaige
required. For example, an Indian exporter, expgrtinods to Singapore may rise an invoice for thedgo
sold in US dollars and as the importer in Singagwe to make payment in US Dollars, he will have to
exchange his Singapore dollars into US dollars. [fildéan exporter on receipt of US dollars will eaclge
them into Indian rupees. Thus, the transaction giile rise to exchange of currencies in the expsrte
country as well as importer's country. Such tratisaanay give rise to conversation of currencieswat
stages.

1.2 Why Trade Foreign Exchange?

Foreign Exchange is the prime market in the worlike a look at any market trading through the icied
world and you will see that everything is valuedtémms of money. Fast becoming recognized as the
world's premier trading venue by all styles of & foreign exchange (forex) is the world's larges
financial market with more than $1.5 trillion USEaded daily. Forex is a great market for the traatet

it's where "big boys" trade for large profit potahfis well as commensurate risk for speculators.

Forex used to be the exclusive domain of the wollgest banks and corporate establishments.higor t
first time in history, it's barrier-free offeringna@qual playing-field for the emerging number aftiers eager
to trade the world's largest, most liquid and asibés market, 24 hours a day.

Trading forex can be done with many different mdth@nd there are many types of traders -from
fundamental traders speculating on mid-to-long tpositions to the technical trader watching foratut
patterns in consolidating markets. The methodsrémting foreign exchange are many.

2.  ForexMarketin India
2.1 The Rupee's Exchange Rate: A Brief History

As already stated in chapter 1, India was a founadember of the IMF. During the existence of thefix
exchange rate system, the intervention currencyhefReserve Bank was the British pound; the RBI
ensured maintenance of the exchange rate by seallidgouying pounds against rupees at fixed rates. T
interbank rate therefore ruled within the RBI babdring the fixed exchange rate era, there was onby
major change in the parity of the rupee- devalueitinJunel996.

After the collapse of the fixed exchange rate sysie 1971 also, the RBI continued to maintain thetg
with the pound, with some minor changes; the exghamtes against other currencies were determined
through their cross rate against the pound.

This link with the pound continued until Septemié&75. By then, in recognition of the fact that krdi
trade had substantially diversified in terms offbotirrencies and destinations and that, theretbeelink
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with the pound was no longer very logical the rupexchange rate was linked to a basket of cumsnci
The composition of this basket was kept secretthedoound continued as the intervention currertsy. |
exchange rate against the rupee was so fixed byrBledaily, and sometimes changed intra-day, as to
ensure that the value of the (secret) basket ofuhencies remained reasonably steady in the ngpees.

It is a well known fact that forex market in Ind& moderated by RBIs intervention from time to time
whenever it was warranted in the view of RBI. Intartion by Central Banks in foreign exchange market
is nothing new. Central banks intervene in the Xomgarket in line with their policy to moderate the
exchange rate whenever it wanders away from a atafle level objective. The stated objective in the
Indian case is to reduce the volatility in the fomaarket. The workmanship of RBI in moderating the
exchange rate is well acclaimed world over.

Historically, the Indian forex market, which is Es8ly the market for USD-INR, has been within 140
percent monthly volatility. The exchange rate wesaldly maintained between 39 to 45 in last one.year
Though there were some high volatile times, thenarge rate in India has shown a stable charadter. T
exchange rate has shown some of those characters are booked for in an ideal financial marketlsas
unpredicted ability, two ways movement and modevalatility. Critics have largely given credit toBR

for this well behaved exchange rate.

2.2 Theoretical Frame work

Under the IMF classification of exchange rate reggirindian exchange rate management is classified a
"managed floating" regime. Under such regime, tkehange rate is closely watched and the movements
are assessed against the fundamentals of the eyarathe developments in the rest of the worldeBla

on its view, RBI resorts to moderate the exchamge through intervention in the market. The intatian
takes the form of either buy or sell of USD in sposwap markets. It is unknown what level of exdea
rate or volatility exactly trigger the interventiaation by RBI and by how much of intervention.

The exchange rate in India under the current regsnby and large market determined. Even while
intervening, RBI takes care that through its openst the basic market forces are not out of plate
market players, while always keeping an eye on wbatd be the possible move by RBI, broadly agree
that the exchange rate moves based on the demansugply forces. Therefore, the Indian forex market
could perhaps be studied by the regular supply-atiehmodels o f price determination .The basic fplec

of price determination is that at any point of tirmethe market clearing exchange rate, the amafuiorex
purchased is exactly equal to the amount of forex.

3. Review of Literature
The following studies have been conducted on thgesti

Bekaert (1995) analyzes the time variation in conditional meand wariances of monthly and quarterly
excess dollar returns on Eurocurrency investmeiitgesults are based on a vector auto regressitm w
weekly sampled data on exchange rate changes am@rtb premiums of three currencies. Both past
exchange rate changes and forward premiums prédtigte forward market returns. Moreover, past
forward premium volatilities predict the volatilif exchange rates. He says that expected forwarttet
returns are very variable and persistent and exhnilsirked co-movements. These results carry over to
cross-rate investments as well. Non-normality feature of many financial time-series. Accordinghtm

if the predictability is due to risk, the VAR resulimply that the risk premiums on forward-market
investments are very variable and persistent, lagg ¢hange sign quite often. The standard deviatidhe

risk premium on all three investments is around 1@% average, the premiums on cross-rate investment
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are somewhat less variable. Using a nonlinear Wadd, the hypothesis that expected forward-market
returns move perfectly together pair wise couldemebe rejected. Bekaert (1995) deduced that toauditi
latent-variable tests fail to pick up such subtlé¢ dconomically significant differences in co-mowents of
expected returns.

Batten (1999) says that many of the valuation models also regaiir annualized risk coefficient. However,
under the random walk model, the temporal dimensionisk is irrelevant with the risk of the assetay
time interval being estimated by the linear resgplof the risk from other time periods. That ise th
convention is for risk to be scaled at the squaot of time. This crucial assumption has rarelyrbessted
and may be inappropriate for many valuation teahesg.However he argues that many market valuation
models assume normality or attempt to adjust fer rbn-normality of price distributions. The correct
estimation of financial asset risk has importanplioations for investors using standard asset mgici
models. As of his study under the usual assumptidrisdependent and Gaussian distributed increments
traditional methods of estimating risk have reqiusing an annualized risk coefficient which iscoédted

by linear rescaling of the variance from shortendiintervals. Only when the returns series under
observation is independent, will rescaling providerrect estimates of the underlying level of risk
associated with an investment. Results of Batt®@g) show that dependence between increments in the
returns series will conversely lead the investounrderestimate or overestimate their exposuresto fihe
higher the underlying levels of dependence, thatgrethe possibility of error in the estimation gess.
While estimating scaling relationships between todatility of returns at different time intervalfie
produced some evidence of dependence not found trsiditional techniques. While the exponent values
were not significantly large enough to concludefawour of statistical long-term dependence in the
currency returns series, the economic implicatiointhe exponent values were significant. Usingnapsée
Black-Scholes foreign currency option pricing modiglearly rescaled volatility estimates were shawn
misprice the option value by as much as 25.5% fdéhemoney contracts. These results are signifjcan
since they demonstrate that even small deviatioom findependence in asset returns can result in
significant economic benefits or costs. Investdrsudd therefore exercise caution when using shesrht
returns to estimate longer-term risk, so as tocuoiderestimating their real exposure to risk.

Bertram (2006) says that the second order properties of finardash, such as volatility and correlation,
have been the focus many recent studies investgdtie presence of long-memory, power-law tails,
non-stationarity and scaling behaviour in finandata. It is becoming increasingly apparent fromsth
studies that time dependence and non-stationagtynajor features of financial data.

Hodrick (1992, 1993) deduced that the vector auto regressive approscteweral advantages over the
by-now standard method of using overlapping higifrency data on monthly or quarterly variable
estimates of the conditional variance of monthlgt gnarterly forward-market returns. It is well knovhat
the forward rate is not an unbiased predictor effthure spot rate. One implication of the vagtréture on
the subject is that returns from investing in tbevard market are predictable by the forward premas
shown in the research work of Bekaert.

Johnson (2002) introduced a model to explore the connection betweealized trends and changes in
volatility. Foreign exchange returns exhibit thepsising and consistent property that volatilitgieases
when trends continue and decreases when they eeVieégaiivalently, the volatility spot covariancedan
hence finite-horizon skewness, behaves like a ggementum indicator.

Solano (2004) says that modeling the unconditional distributidneturns on exchange rate and measuring
its tails area are issues in the finance literathia have been studied extensively by parameticc a
non-parametric estimation procedures. However,rdlico of robustness is derived from them becatnse t
time series involved in this process are usuallydied and highly peaked around the center.
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Vergni and Vulpiani (1999) have shown the presence of long term anomaliestlik structure functions
and a generalization of the usual correlation aislin the foreign exchange market. They say that t
available information strongly depends on the lohthvestment the speculator has in mind.

Zumbach (2002) introduces a new family of processes that inclddelong memory (power law) in the
volatility correlation. This is achieved by measgrithe historical volatility on a set of increasitigne
horizons and by computing the resulting effectiaatility by a sum with power law weights. Usingurty
data, the empirical properties of the new modetscampared to existing models (GARCH, FIGARCH,),
in particular log-likelihood estimates and voldgilforecast errors.

The studies mentioned above have no doubt madidhteure on Foreign Exchange Market .These studie
have extensively helped the present study.

4. Need for the Sudy

Till date there has not been any perfect model¢alipt the volatility present in the Forex markethuse
of the interdependent factors increasing the coxitylef the forex market. There is immense need to
manage the risk effectively and efficiently. Goilgough the vast literature on this topic, we found

1. The need to analyze the behavior of Foreign &xgh Rate with respect to time in context of
Indian Foreign Exchange Market.
2. The need to identify any correlation betweerekggr Exchange rate movements

5. Objectives of the Sudy

There are basically four objectives of this study:-
1. To measure the volatility of 3 currencies USIBQIEURO and Japanese Yen.
2. To know a relative measure of the co-movememfooéign Exchange Returns of Euro,
Japanese Yen and US Dollar in Indian Forex Mark
3. To find the volatility distribution in these 8iwencies in Indian FOREX market.
4. To measure the skewness and kurtosis of theilitgldistribution for the 3 currencies.

6. Research Design
6.1 Hypothesis of study

Hypothesis is being tested for 5 percent of sigaiice level.

For testing the normality of the volatility of FOREn Indian Market

1. HO: The Volatility of the YEN, USD and EURO ismmally distributed.
2. HI: The Volatility of the YEN, USD and EURO ikeswed.

6.2 Source of Data

The main data required for the study is the exchaatg of US Dollars, EURO and Japanese YEN in INR
in the Indian Foreign Exchange Market. All thisalat available from RBI bulletin published monthiye
same source also publishes monthly data on RBEsviention in the forex market. Therefore, the gtisd
done on the daily data. The daily average of bilask rates are taken as reference.

6.3 Scope of the Study

The data set consists of daily observations on epctiange rates of the US dollar (USD) and EuroRey
and Japanese Yen (YEN) versus Indian Rupee (INRbhfo period of 13 years, i.e. January 1, 19961to 3
December, 2008.
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7 Research M ethodology;
7.1 Measure the volatility

Volatility is a measure of how far the current psmf an asset deviate from its average past piitme we
measure volatility in Forex market for USD, EURGIaYEN by measuring the mean and the variance in
logarithm of change in their daily exchange rathe Qreater the deviation, the greater is the \ibati
Volatility can indicate the strength or convictibehind the price move.

The same process would be repeated for 5 day rtements and 15 day price movements for the given 3
currencies.

7.2 Calculate the Skewness and Kurtosis of thengiuerencies volatility distribution

Skewness quantifies how symmetrical the distribut® A distribution that is symmetrical has a skegs
of 0. If the skewness is positive, that means tgket tail is 'heavier' than the left tail. If th&kesvness is
negative, then the left tail of the distributiordisminant.

Kurtosis quantifies whether the shape of the difaildution matches the Gaussian distribution. AiI€san
distribution has a kurtosis of 0. A flatter distrtton has a negative kurtosis, and a more pealstdiition
has a positive kurtosis. It is sometimes refercedstthe "volatility of volatility."

7.3 Now apply JARQUE - BERA test for testing the normdstribution.

JARQUE - BERA - The Jarque-Bera test is used teklgpothesis about the fact that a given sampie .x
is a sample of normal random variable with unknangan and dispersion. As a rule, this test is agplie
before using methods of parametric statistics whécjuire distribution normality.

This test is based on the fact that skewness artdsks of normal distribution equal zero. Therefdie
absolute value of these parameters could be a meafdeviation of the distribution from normal. ibg
the sample Jarque-Bera statistic is calculated:

(There n is a size of sample), then p-value is adgegpusing a table of distribution quantiles. lbsll be
noted that as n increases, JB-statistic convemehitsquare distribution with two degrees of fremg so
sometimes in practice table of chi-square distibutquantiles is used. However, this is a mistake
-convergence is too slow and irregular.

For example, even if n = 70 (which is rather bigued and having JB = 5 chi-square distribution diles
gives us p-value”? = 0.08, whereas real p-valualeqi045. So, we can accept the wrong hypothesis.
Therefore it's better to use the specially creasdde of Jarque-Bera distribution quantiles. Nomdfthe
coefficient correlation of the Forex movement fdretpair of USD/INR to USD/EURO and
USD/INR to USD/YEN.

2
FE = %[(S@w xs )7 +(4‘§3"ix‘5)]

8. Analysisand Interpretation of Data

8.1 Analysis of Volatility for US Dollar-INR
8.1.1) For daily volatility
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mean of %age change in dollar Skewness of dollar %age change| kurtosis Jasque bera test
0.009509942 2.20329865 4.832197 5705.995
Table 8.1.1

From the results depicted in the Table 8.1.1 itlwaimferred that:-

« The average of the percentage change in variasi@pproximately equal to 0O which reinforces the
theory that when the time span is a very largeogeais in the above study equal to 13 years then the
average of the variation in exchange price comésoobe 0.

e Skewness and kurtosis values for the daily vameitioUSD-INR exchange returns suggest that itiis fa
from normal distribution which ideally should béOcase of Normal Distribution.

* The value of Jasque Bera = 5705.99 is clearly greéhan the critical value of 5.99 for 95% for 05
for 2 degrees of freedom obtained from Chi Squaigribution Table. This means that the null
hypothesis that the returns of USD-INR is normadligtributed for the time period between 1996 and
2008 is rejected for the given confidence intenfa5% and we accept the alternate hypothesis that
the returns of « USD -INR are not normally disttibdi for the given time period of 13 years between
1996 to 2008.

8.1.2) For 5 daily volatility of USD

Mean of 5 day Volatility for USD skewness of volatility distribution  kurtosis kurtosis

0.078479025 1.512849857 2.00739 329.6124

Table 8.1.2

From the results depicted in the Table 8.1.2rtlwa inferred that:-

« The average of the 5 day volatility in returns @tlange rate of USD-INK equal to 0.07 which is
different from the mean of the volatility of dailgturns.

e Skewness and kurtosis values for 5 day volatititygturns of exchange rate of USD-INR suggest that
it is far from normal distribution which ideally shld be 0 in case of Normal Distribution.

¢ The value of Jasque Bera — 329.16 is clearly greatn the critical value of 5.99 for 95% for a —
.05 for 2 degrees of freedom obtained from Chi Seguistribution Table. This means that the null
hypothesis that the returns of USD-INR is normadlistributed for the time period between 1996 and
2008 is rejected for the given confidence intefa5% and we accept the alternate hypothesis that
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the returns of USD -INR are not normally distritdifer the given time period of 13 years between
1996 to 2008.

8.1.3) For 15 daily volatility of USD

mean of 15 day USD volatili Skewnes Kurtosis Jasque Bera t¢
0.15109601 1.36163921 1.63093. 81.0293
Table 8.1.3

From the results depicted in the Table 8.1.3iitloa inferred that:-

The average of the 15 day volatility in returnsesthange rate of USD-INR equal to 0.15 which
shows an increase in the volatility compared towkekly volatility and the daily volatility returns
Skewness and kurtosis values for 15 day volatititieturns of exchange rate of USD-INR suggest that
it is far from normal distribution which ideally shld be 0 in case of Normal Distribution.

The value of Jasque Bera = 81.1 is clearly grehatar the critical value of 5.99 for 95% for a = fob

2 degrees of freedom obtained from Chi Square iDigton Table. This means that the null hypothesis
that the returns of USD-INR is normally distributéat the time period between 1996 and 2008 is
rejected for the given confidence interval of 95%d ave accept the alternate hypothesis that the
returns of USD -INR are not normally distributed fbe given time period of 13 years between 1996

to 2008.
8.2 Analysis of Volatility for EURO-INR

8.2.1) For daily vilay

mean of daily returns in EURO skewness kurtosis Jasque Bera test
0.010182663 0.121778276 -1.207102753 198.461
Table 8.2.1

From the results depicted in the Table 8.2.1 itlwainferred that:-

The average of the percentage change in variafi@#@J&®O returns is approximately equal to 0 which
reinforces the theory that when the time spanvsrg large period as in the above study equal to 13
years then the average of the variation in excharige comes out to be 0.

Skewness and kurtosis values for the daily votgtih EURO-INR exchange returns suggest that it is
far from normal distribution which ideally shoulé B in case of Normal Distribution.

The value of Jasque Bera = 198.46 is clearly grehsmn the critical value of 5.99 for 95% for a05 .

for 2 degrees of freedom obtained from Chi Squaigribution Table. This means that the null
hypothesis that the returns of EURO-INR is normdlibtributed for the time period between 1996 and
2008 is rejected for the given confidence intefa5% and we accept the alternate hypothesis that
the returns of EURO-INR are not normally distriblifer the given time period of 13 years between
1996 to 2008.
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8.2.2) For 5 daily volatility of EURO

Moan nf B dav Einirn vunlatilic Slownaoc Kuirtneic lacniio hara ¢
0 28142407 -0 NORA2078 -1 29440803 51 5R0AL
Table 8.2.2

From the results depicted in the Table 8.2.2 itlwainferred that:-

The average of the 5 day volatility in returns r€leange rate of EURO-INR equal to 0.28 which is 4
times the volatility of the returns of the USD wheieturns.

Skewness and kurtosis values for 5 day volatilityaéturns of exchange rate of EURO-INR suggest
that it is far from normal distribution which idéakhould be 0 in case of Normal Distribution. The
weekly volatility in EURO-INR exchange returns appéo be positively skewed and not normally
distributed but in spite of its appearance its skeseg is approximately equal to 0 but still its ffam
being normally distributed because of the largearsize and high value of kurtosis coefficient

The value of Jasque Bera = 51 is clearly greatar the critical value of 5.99 for 95% for (X = .G%

2 degrees of freedom obtained from Chi Square iDidgton Table. This means that the null hypothesis
that the returns of EURO-INR is normally distribditeor the time period between 1996 and 2008 is
rejected for the given confidence interval of 95%d ave accept the alternate hypothesis that the
returns of EURO-INR are not normally distributed foe given time period of 13 years between 1996
to 2008.

8.2.3) For 15 daily volatility of EURO

mean of 15 day Euro volatility Skewness Kurtosis Jasque Bera test
0.478703097 0.366110565 -1.07426424 14.50748
Table 8.2.3

From the results depicted in the Table 8.2.3rtloa inferred that:-

The average of the 15 day volatility in returnseathange rate of EURO-INR equal to 0.47 which is
almost twice the volatility of the returns of th&JEO weekly returns.

Skewness and kurtosis values for 5 day volatilityaéturns of exchange rate of EURO-INR suggest
that it is far from normal distribution which idéalshould be 0 in case of Normal Distribution the
weekly volatility in USD-INR exchange returns appéa be positively skewed and not normally
distributed but in spite of its appearance , itevakess ,kurtosis and smaller number observations
makes the Jasque Bera value of it very less ares ilkery near to being a normal distribution

The value of Jasque Bera = 14 is clearly greatar the critical value of 5.99 for 95% for a = .@%5 2
degrees of freedom obtained from Chi Square Digioh Table. This means that the null hypothesis
that the returns of EURO-INK is normally distribdtéor the time period between 1996 and 2008 is
rejected for the given confidence interval of 95%d ave accept the alternate hypothesis that the
returns of EURO-INR are not normally distributed foe given time period of 13 years between 1996
to 2008
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8.3 Analysis of Volatility for YEN-INR

8.3.1) For daily volattl

Mean of daily %age variation in returnin Y skewnes: Kurtosis Jasque bera te
0.01366378 0.71124755 |0.93848829 [402.23¢
Table 8.3.1

From the results depicted in the Table 8.3.1 itlwainferred that:-

The average of the percentage change in variafi®#J&®O returns is approximately equal to 0 which
reinforces the theory that when the time spanvsrg large period as in the above study equal to 13
years then the average of the variation in exchanige comes out to be 0.

Skewness and kurtosis values for the daily votgtiti YEN-INR exchange returns suggest that itis f
from normal distribution which ideally should béOcase of Normal Distribution.

The value of Jasque Bera = 402.23 is clearly grehtm the critical value of 5.99 for 95% for a05 .

for 2 degrees of freedom obtained from Chi Squaigribution Table. This means that the null
hypothesis that the returns of YEN-INR is normallgtributed for the time period between 1996 and
2008 is rejected for the given confidence intenfa®5% and we accept the alternate hypothesis that
the returns of YEN-INR are not normally distributéat the given time period of 13 years between
1996 to 2008.

8.3.2) For 5 daily volatility of YEN

mean of 5 day volatility of YE skewnes kurtosis Jarsque bera te
0.00233159 0.16515873 1.5470¢ 65.2754!
Table 8.3.2

From the results depicted in the Table 8.3.21tloa inferred that:-

The average of the 5 day volatility in returns g€leange rate of EURO-INR equal to 0.002 which is
approximately equal to 0 and is much less volatilmpared to USD and EURO.

Skewness and kurtosis values for 5 day volatitityaturns of exchange rate of YEN-INR suggest that
it is far from normal distribution which ideally shld be 0 in case of Normal Distribution. The weekl
volatility in YEN-INR exchange returns appear to fesitively skewed and not normally distributed
but in spite of its appearance its skewness iscqpately equal to 0 but still its far from being
normally distributed because of the large sampe and high value of kurtosis coefficient .

The value of Jasque Bera = 65 is clearly greatar the critical value of 5.99 for 95% for a = .@% 2
degrees of freedom obtained from Chi Square Digfidb Table. This means that (.he null hypothesis
that the ruiurus of YEN-INR is normally distributédr the time period between 1996 and 2008 is
rejected for the given confidence interval of 95%d ave accept the alternate hypothesis that the
returns of YEN-INR are not normally distributed tbe given time period of 13 years between 1996 to
2008.
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8.3.3) For 15 daily volatility of EURO

mean of 15 days volatility of yi skewness of volatilit kurtosis Jargue Bera te
0.00395588 0.24163639 1.1254. 13.0639!
Table 8.3.3

From the results depicted in the Table 8.3.3 itlwainferred that:-

« The average of the 15 day volatility in returnseg€hange rate of YEN-INR equal to 0 approximately
which makes it the least volatile for the weeklyuras among the 3 currencies.

e Skewness and kurtosis values for 15 day volaiititieturns of exchange rate of YEN-INR suggest that
it is. close to normal distribution which ideallgauld be 0 in case of Normal Distribution. The wigek
volatility in YEN-INR exchange returns appear to foesitively skewed and not normally distributed
but in spite of its appearance , its skewness gkigtand smaller number observations makes the
Jasque Bera value of it very less and takes it negy to being a normal distribution.

« The value of Jasque Bera = 13 is clearly greatar the critical value of 5.99 for 95% for a = .@% 2
degrees of freedom obtained from Chi Square Digiobh Table. This means that the null hypothesis
that the returns of YEN-INR is normally distributéar the time period between 1996 and 2008 is
rejected for the given confidence interval of 95%d ave accept the alternate hypothesis that the
returns of YEN-INR are not normally distributed thie given time period of 13 years between 1996 to
2008.

9. Analysisof Correlation between Exchange Rates of EURO and US Dollar

correlation of price correlation of daily | correlation of volatility | correlation of volatility
movement of EURO and| volatility in returns of | for 5 days of EURO and For 15 days of EURO and
US Dollar EURO and US Dollar US Dollar US Dollar
0 20274042 0 2E00° 0 5108 0 5ARRAE
Table 9.1

From the results depicted in the Table 9.1 itlainferred that:-

It's clearly visible from the above result that thés very weak form of positive correlation shofen
the exchange rate movements of USD-INR and EURO-IWR can say that there is hardly any
correlation between the price movements of the rgigarrencies under the preview of the study

conducted for the exchange rates between the periode. jan, 1996

and

dec,2008.

Similarly there is a weak form of correlation beemethe daily volatility of the returns of USD-INR
and EURO-INR. The correlation coefficient is nabsg to give any particular inference.
In case of 5 day and 15 day volatility in the ratof the USD-INR and EURO-INR currencies, it is of
semi strong form ranging between .50 to .55 whitilhis not concrete enough to form an opinion.
Another important observation is that for the giwt of currencies the correlation coefficient seow
an increasing trend as the longer period volatifityonsidered.
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Analysis of Correlation between Exchange Rates of Japanese YEN and US Dollar

correlation of price
movement of US Dollar

correlation of volatility
in return of US Dollar

correlation of 5 day
volatility of US Dollar

correlation of 15 day
volatility of US Dollar

1.

and YEN and YEN and YEN and YEN
0 75275942 0 3828930 0 43640520 | 0 42374136
Table 10.1

From the results depicted in the Table 10.1 itlwamferred that:-

It's clearly visible from the above result that thés very strong form of positive correlation with
correlation coefficient equal to .75 shown for teechange rate movements of USD-INR and
YEN-INR. We can say that the result is strong efotegdeduce that the exchange rate movements of
YEN and USD are much more strongly correlated aspaved to the exchange rate movement of
EURO and USD, under the preview of the study cotetliéor the exchange rates between the period
i.e. jan,1996 and dec,2008.

But in the case of correlation of daily volatility USD and Yen exchange rate, there is a weak fdrm
correlation between the daily volatility of the uets of USD-INR and YEN-INR. The correlation
coefficient is not strong to give any particulafeirence.

In case of 5 day and 15 day volatility in the ratof the USD-INR and YEN-INR currencies, it is of
semi strong form ranging between .40 to .45 whitlhis not concrete enough to form an opinion.
Another important observation is that for the giwmt of currencies the correlation coefficient seow
an increasing trend as the longer period volatifityonsidered.

Conclusion

From the results obtained from the analysis dorteénstudy of foreign risk management we can cateclu
that the exchange rate of EURO is much more veldlian the YEN and US Dollar in the Indian foreign
exchange market when comparing their daily votasi For all the 3 currencies under this study,fiwe
generally an increasing trend in volatility whenlatdity is compared along the different time spaken
into consideration such as from daily to weeklyrtonthly.

Similarly for the average returns in the Indianeign exchange market for all the 3 currencies stlidi
comes out to be 0, which reinforces the theolgiiger period the average return is equal to 0.

As far as correlation between the price movemehésmair of currency is concerned, we conclude that
price movement of YEN - USD is very strongly coateld but apart there is no other striking resultid¢o
be concluded.

12. Limitationsof the study

a)
b)

c)

Exchange rate currencies chosen for the abadg & based not on the importance of the currénty
on the volumes traded in the foreign exchange marfidadia.

The time span of 13 years  has been assigmndtidaesearch because of the non availabilityhef t
data on exchange rate of EURO.

The Exchange rate used for the is the averagieeohsk and bid rate for that given day, so tselte
may vary in actual.
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d) The data collected is from the website of RB,itsmay vary from the actual rate prevalent in the
foreign exchange market of India.

e) The Jasque Bera test applied in this studylisist widely acclaimed by Researchers so theabglity
of the results is not guaranteed.

f) It does not permit progression of formulatingearch question to designing methods for answering
that question.

g) The Secondary researcher can not engage in gnakservations and developing concepts.

13. Abbrevations

INR Indian rupee
usD United States Dollar
YEN Japanese Yen
EURO European currency
IMF International Monetary Fund
RBI Reserve Bank of India
USA United States of America
VAR Vector auto regression
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