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Abstract--The work aimed going to ascertain the efficacy of the
currency futures on cash-market or Spot exchange rates volatility
with respect of USD/INR, EURO/INR, GBP/INR & JPY/INR. The daily
closing of have been taken from RBI website. Also, the time series
data is checked for stationarity using ADF test. Existence of ARCH
effect examined in spot rate residual of the return series data and
checked with Autoregressive conditional heteroskedasticity L.M. test
by using GARCH (1,1) model. Findings of GARCH model shows that
large volatility is persistent pre-introduction of currency futures and
finding shows presence of time-varying conditional volatility of returns
of currencies spot prices at pre-post and total period of currency
futures introduction in currency exchange market. The variances in
volatility of the exchange rate returns of pre and post introduction of
currency futures time periods being analyzed by using statistical
tools. Findings shows to be importantly varied and volatility has been
came down in the post futures era also series were found more stable
in terms of volatility.

Keywords--exchange-rate, ADF, ARCH, GARCH, currency-futures,
volatility, heteroskedasticity.
Introduction

Structural reforms begin during year 1991 in India. Keeping in view the
significance of derivatives in substantial financial system, index futures in equity
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market has been started with year 2000 later it continued with starting of futures
and options. Currency Derivatives started with currency futures in 2008 as
futures for USD followed by in currencies pound, euro and yen too. With
introduction of currencies futures made currency derivative market as a useful
tool risk management and cost effectiveness in currencies management or import
& export business. But the literature reviews shows that there can be seen a
visible impact of currencies futures on their underlying markets in different
periods. A school of scholars emphasized that post introduction of currency
futures brought an instability in spot exchange rate volatility, second school of
scholars says currency futures has improved the overall capital and equity
markets. Therefore is it necessary to conduct an assessment of to observe the pre
and post effect on underlying currencies of futures to check the volatility effect.

Literature Review

Clarida, R. & Gali, J. (1994) stipulated an ascertainment the root cause of real
exchange-rate volatility right after downfall of Bretton Woods 1971, through
surveys. Study investigates money can impact the real exchange rates during
short run only. Also VAR applied for forecasting the real-exchange rates with
inflation lags differential and changes in lags in case of U.S. output comparted to
the world output. The study is a contrast of Yen, DM in comparison of U.S.
Dollar. Study source reported a relativeness of Dollar-DM and Dollar-Yen using
VAR after collapse of Bretton Wood 1971 and found unconditional variance in
comparison. Hossain, A., (1997) demonstrates developed a model of
macroeconomic in tradable and non-tradable commodities during the time period
of 1973-1996 in Bangladesh with 4.5 GDP as per historical data.

4.5% GDP resulted because of foreign aid and increase in demand of nontradable
goods too. Appreciation in demand of nontradable goods results in increase in
output and employment of nontradable goods. Study indicates real exchange rate
doesn’t influence the demand of nontradable goods and sector, these goods
appears price inelastic. Demand for tradable goods declined from 59% during
1973-1975 to 44% during 1995-1996. Share of employment respectively declined
from 68% to 58%. But this declined was associated with per-capita income
increase from 65% to 68%. Adverse effects on tradable goods demand resulted
positive effects on per-capita income, real exchange rate and trade balance. This
appreciation in entire economic boom in Bangladesh economy was a result in
structural adjustment programs IMF-World Bank. It might encouraged investors
to invest directly some key areas or export oriented manufacturing like gas and oil
because of this Bangladesh Economy experienced foreign capita-induced and
boom in economy. Study reports cause and effect relationship between tradable-
nontradable goods and exchange rates.

Hossain, A., (1997) demonstrated responses of exchange-rate to the inflation in
Bangladesh starting since 1972-1999 annually and monthly both date
investigated. Study reported consumer price inflation led to devaluation. Inflation
impact on depreciation in currency has become sluggish after reforms
undertaken. General perception is devaluation in currency value lead to increase
in inflation in developing countries. Study stipulated possibility of causal linkage
between devaluation and inflation. Study reported effects of nontradable goods,
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inflation influences the exchange rate and contrast of inflation and Exchange
rate. Study is an extended version of the previous study conducted and lead to
same results, still there can be a lot more macroeconomic variable can put in
consideration. Study focuses on only structural adjustment made by IMF-World
Bank and ripple effect of those structural adjustments.

Mussa, M., (1997) demonstrated extension of fundamental principles in monetary
approach to BOP in floating exchange rate regime with intervention of authorities
and controlled rate movements. Study indicates four points first relativeness of
exchange rate with price of each national currency, not country’s outputs and can
be find by supply of monies & demand. Frankel, J. A., (1999) always
demonstrated an essay form on Not a one Currency Regime found fit for all
nations, Currencies/time. This study stipulated that it’s a choice of an individual
country to imply the exchange rate regime from country’s own choice depending
and evaluating the current economic and global scenario. This study supports no
single exchange rate regime for all times. Referred to East Asian Crises author
indicates that the during East Asian Crises the major problem was nations did
not have pegged to the dollar rather countries those pegged to the dollar like
Mexico, Thailand, Russia, Brazil they sailed well during the time of crises or in
general also. Further study indicates points for complete floating exchange rate
suggestion and a complete flexible rate regime suggestion, Blancing Fixed vs.
Flexible Exchange Rates, The Optimum Currency Area, Cornet Solution are right
for some Countries and dollarization proposal. A rigid peg or free float has yet to
be rationalized theoretically. This study reported a complicated intermediate
regime which are 22 insufficient to verify, transparent operations are also not
possible to satisfy the trade partners and global investors.

Basurto, G., & Ghosh, A., (2000) demonstrated stabilization programs i.e. strict
monetary policy in Asian Crisis Countries (Indonesia, Korea and Thailand) was
designed to defend the crisis of Exchange rate but results confirms that with the
huge depreciation in exchange rate and tightening of monetary policy has raised
fear of raise interest rate that resulted in widespread bankruptcies and a large
risk. To establish the relationship with tighter monetary policy, increase in
nominal interest rates and Exchange rate volatility VAR is being used to get
correlation values. Basurto, G., & Ghosh, A., stipulated bigger rates of interest are
not correlated to exchange rate increased during the Est Asian Crisis. The study
contributes towards examining if high rates of interest results in exchange-rate
despeciation being other thing remain the same and found the higher real rate of
interest are correlated to exchange rate but no impact of money supply in
economy on rate of interest & exchange rate depreciation. Also the study
contributes that the efficacy of News and adverse political conditions could create
interest and exchange rate risk. The study reported examination of a East Asian
Countries Cries situation and the remedial action taken or suggests an alternative
approach to deal with crises but the research could lead to more clear view point
if the variables study conducted pre and post crises conditions and compared.

Tanner, E., (2000) demonstrated (EMP) i.e. Exchange market pressure its product
of total of Exchange- Rate Depreciation and reserve outflows , conclude the excess
supply in manged Ex regime. Hua, H., (2002) demonstrated relativeness of trade
weighted real exchange rate of USD/DM reference to degree of the openness in
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economy to the trade with support of the theory intertemporal monetary model of
a small open 23 economy with nominal rigidities. Economies produces shocks
with when they are more open to foreign trade. Sources reported forty eight
countries confirms relationship. Karfakis, C., (2003) stipulated exchange
determination monetarist model of the time of hyperinflation in Romania to test
the data of Lei/dollar exchange rate. Study indicates a swift enhance of money
supply and inflation led to depreciation of Lei on the other hand enhance the
Romanian real income became the root of appreciation of Lei. Study reported
policy implication expansion with an aim to manage inflation can produce
economic growth and can boost the value of Lei.

Macdonald, R., & Ricci, A. L., (2004) recorded as sharp depreciation in South
African Rand of 25 percent in year 2002 than value of Rand in YoY period and
45% average depreciation than the average of year 1995. Research question is to
find the equilibrium level of currency depreciation and macroeconomic variables
because macroeconomic variables continuously effects the exchange rate. Egert,
B., (2009) A high frequency study of South African Rand and U.S. Dollar in time
period of Jan. 2001 to July 2007. The study examines importance of
fundamentals of economic in describing the increase and decrease of exchange
price in time duration of the study, ponder on whether monetary fundaments has
role in nominal exchange rate determination in S.A. or the political risk have an
impact of rand exchange rate, whether the export of goods changes the view point
of the investors FDI/FIls towards south African economy, whether the emerging
economies have an impact of rand exchange rate and whether the interest policy
of central bank influences the exchange rates.

Hsieh, W., (2009) demonstrated four major models of IND/USD exchange rates
and PPP Model, presented the interest Parity Model, Monetary Model. Study
Indicates PPP model an indicator of the coefficient has expected positive sign and
significant at the 1% level. Liew, K. V., Baharumshah, Z. A., & Puah, H. C., (2009)
demonstrated long run relationship among exchange rate and determinants.
Approach of multivariate cointegration is used. Study indicates small openness is
good for emerging economies like Thailand. Mirchandani, A., (2013) demonstrated
FX of India experienced a substantial change in 1991 to 2010. Study has
developed relationship between inflation data, Exchange rate data, Interest Rate
data and Foreign Exchange market, Current Account & International Trade.
Research tool used is correlation. Venkatesan, T., & Ponnamma, S. M., (2017)
demonstrated rupee is setting its mark in international markets, its seen through
Nepal and Bhutan started pegging of Indian rupee, high GDP of India enable India
to stand out of the league of emerging economies. Study indicates increase in
GDP enable to become strong exchange rate along with factors gross domestic
savings, forex reserve and inflation. Study reported relativeness of Exchange rate
INR/USD and Macroeconomic variables using research tools of econometric
modelling, ADF test, Vector Auto Regressive Model and ARDL and found FDI has
long-term relationship in efficacy of Ex and significance of macroeconomic
variables in exchange rate.

Mishra, S., & Debasish, S.S.,(2019) demonstrated an analysis of volatility
spillover amount exchange rate and crude oil price in India from June-2003 to
March-2016. Study analyse efficacy of crude oil price on exchange-rate of
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INR/USD with research tool (GARCH) and (EGARCH). This work contributes up in
prices of crude oil redirect to decrease in INR/USD exchange rate. Sharma, C.,
(2019) demonstrated relationship among export at commodity level in context of
India and exchange rate risk. Panel data on monthly basis used to analyse
covering hundred products during the time 2012-2017. To quantify volatility of
exchange rate both real and nominal are considered and prediction has been
done using autoregressive conditional heteroscedastic method (ARCH). Vinish,
K., & Sabat, J., (2020) demonstrated relationship amoung oil prices and Ex in
India. GARCH & EGARCH models employed in this work to check efficacy of oil
stock prices on nominal exchange rate in last decade. Study reported, All period
have varying volatility.

Data

The exchange-rate data of USD/INR, EUR/INR, GBP/INR & JPY/INR of the study
period February, 2004 to August-2020 is collected though the website of RBI.
Currency futures in USD/INR listed in year 29t August, 2008 and in year 2010
October currency futures of EUR/INR, GBP/INR & JPY/INR introduced. The
prime objective of the study presented is divided into two parts i.e. stated as pre-
introduction period i.e. from 3rd February, 2004 to 31st December 2007 of
USD/INR and for currencies EUR/INR, GBP/INR, JPY/INR is from 1st January,
2006 to 31st January, 2010. Post Introduction period data is from 1st February,
2010 to 30th September 2014 of Currencies EUR/INR, GBP/INR & JPY/INR and
for USD/INR from 01st September, 2008 to 30t August 2013.

Research Methodology

Influence of currency futures on underlying Cash market volatility comprehension
is divided into two methods. First, match the cash market volatility pre
introduction currency futures & post introduction period of currency futures.
(Bolongna & Cavallo, 2002, Edwards, 1988, Jochum & Kodre, 1998). Second,
impact of future trading on volumes of trading of spot exchange market. This
study worked on first approach for investigating the effect on spot exchange
volatility of currency futures in all four currencies pre and post introduction of
currency futures in India. Time series of exchange rates is been converted in
natural logarithms. Later, the return is calculated through considering first
difference of the log values. To know the more deepness of the time series data
descriptive statistics, mean, median, mode , skewness, kurtosis, Jarque and Bera
is being applied in all three periods of time series return data. It is known that
the stationarity at level is an imperative for the time series data analysis in
advance statistical techniques. Augmented Dicky-Fuller (ADF) has been applied to
unit-root testing to estimate stationarity in return series at level. A time series is
called stationary if time series has zero mean and constant variance. Non-
stationary time series has unit-root and depict not even patterns. Findings entail
that applying advanced statistical test on time series can’t be considered, that’s
why stationarity of times series on first level is needed. The times series variables
opted in the study is everyday exchange rate of USD_INR, ERO_INR, GBP_INR &
JPY_INR and the ADF test applied on the these series by using equation given
below:-
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Data under study is a time series data that has been further examined for the
existence of the heteroskedasticity by using the Lagrange Multiplier (LM) method.
The Lagrange Multiplier (LM) got existed null-hypothesis of without ARCH impact.
A time series said to be heteroskedastic if the null-hypothesis is no accepted. The
heteroskedasticity in a time series makes the estimates of ordinary lest square
(OLS) regression inefficient as OLS assumes constant error variance. To capture
the heteroskedasticity of time series the ARCH model can applied. Bollerslve in
1986 introduced the standard GARCH (p,q) which suggests that conditional
variance of returns is a linear function of lagged conditional variance and past
squared error term. The equation of standard GARCH is:

Rt=CHPIRE =14 €teeiriiiiiiiiiiiiiiie i 4)
ht =@+ af 1 4+ BlRi g (5)

Empirical Results

In Table 1 results of Descriptive Statistics are showns that shows the standard
deviation of the post introduction period has increased. So, it can be said that the
growth in volatility by the introduction of the currency-futures in all four
currencies. But at this point it is unable to identify the reasons behind this
growth. To make imperative assumption, there must be more analysis done to
understand the reaction of exchange rate returns and prediction of forthcoming
exchange rates other factors can be influential to impact a time series data’s
volatility. The value of mean is also increased in all four currencies substantially.
In Table-1, it can be seen that exchange rates are skewed negatively in pre
introduction period and positively in post introduction tieme. Jarque-Bera
statistics of exchange rate returns in all the periods found statistically significant.
Value of indicators of sknewnes, kurtosis and Jarque-Bera shows exchange rate
distribution value not normally distributed that has been conformed with same
studies carried out in some previous studies.

To get more deep insight into our examination, it is imperative to get stationarity
in exchange rate return series. For stationarity ADF test in all three currencies
pairs at level pre/post and all period, with intercept and with trend and intercept
and without trend and intercept. After ensuring stationarity, the return series of
exchange rate examined for existence of ARCH effect. Further deepness into
analysis lead, towards to check the stationarity of the data i.e. exchange rate time
series data is stationary or not. For this objective ADF test of unit root has been
applied at level for different periods and the findings are displayed in Table2: To

(e

estimate the mean equation ARIMA (p,d,q) model applied and selected order of “p

and “q” for looking at the correlogram. i.e. p is autoregressive component and q is
moving averages component and the applied ARIMA AR (1) and MA (1) term found
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AR(1) component is statistically significant and MA(1) ie. Moving averages is also
statistically significant.

After checking AR(1) & MA (1) existence of ARCH effect is checked by conducting
Heteroskedasticity Test to check HO No existence of ARCH effect to the specified
Lag or H1 there are ARCH effect to the specified lag. As we found p is <0.05 that
confirms existence of ARCH effect.at one lag and 5% significant and one ARCH is
enough. To remove the negative lags later we applied Simplified GARCH model
with an object: to Forecast the volatility of returns in all four currencies spot
rates. Though series visualization volatility clustering is visible in currencies pre-
post and in total period data. Through Histogram and stats clearly Leptokurtic
Has fat tails can be seen in all four currencies pre-post and total series data
which exhibits a high frequency series a fat tail.

As ARCH effect exists when we apply GARCH (1,1) results shows where dependent
variable are returns of spot currencies series data of pre-post and of total period.
In Pre introduction of Currency futures Convergence Achieved after 12
integrations in USDINR Pre, 13 in EUROINR, 13 in GBPINR and 19 in JPYINR pre
introduction of currency futures in respective currencies as Table 10 shows.
Coefficients of the constant’s variance term, ARCH & GARCH parameters are
positive and statistically significant at the 1% Level in pre-introduction period of
currencies futures in Indian Exchange Market. Also, in all four currencies data
pre introduction of currency futures in currency exchange market shows that
coefficients of conditional variance specification join the stability conditions of0 <
b, <1,0< 6, < and b; + 6; < 1. But in EUROINR & GBPINR exchange rate b;+Q; >1
shows that the large volatility in pre-introduction of currency futures era.
Findings states the existence of time-varying conditional volatility of returns of
currencies spot prices at pre-post and total period of currency futures
introduction in currency exchange market. Results after the conversion of
exchange rate returns into stationary data of all four currency at without
intercept and trend to apply LM test to check the effect of ARCH.The LM test with
null hypothesis of no presence of ARCH effect applied on each time series to
check the ARCH effect and found presence of ARCH effect after applying ARMA
test. Since Presences of ARCH effect is there the application of GARCH (1,1) Model
can be used.

Table 1
Descriptive Statistics and Normality of USDINR, EuroINR, GBPINR & JPYINR

Date: 11/10/21 Time: 22:11

] Sample: 2/03/2004 8/31/2020[Sample: 2/03/2004 8/31/2020[Sample: 2/03/2004 8/31/2020)
Sample: 2/03/2004 8/31/2020 USD_INR SP [2i0 RS 2l p GBD INR SP [Py INR SP
PRE [POST [TOTAL __|PRE POST [TOTAL __|PRE POST TOTAL __|PRE POST [TOTAL

Mean 43.98837 [58.59184 |55.10754 |59.46405 [74.90991 [68.60603 [79.35125 [92.41289 [85.50595 |[42.86896 |60.83877 |53.50031
Median 44.32000 |61.51850 |53.08550 |58.12000 [75.27615 [69.12430 [79.96530 [92.30055 [84.72400 |40.75500 [60.71000 [55.07000
Maximum __ [46.95000 [76.80840 |76.80840 [71.06000 [91.46820 [91.46820 [89.42080 [106.0281 |106.0281 |55.96000 [72.12000 [72.12000
Minimum __ [39.27000 [39.27000 [39.27000 [51.84000 |58.63000 |51.84000 [65.64710 [79.85630 [65.64710 [32.69000 |50.98000 [32.69000
Std. Dev. 2.011328 [10.07268 |10.81490 |4.873470 [6.510339 |9.613328 |5.387385 [6.294579 [8.748130 |6.332025 |5.197431 [10.50637
Skewness _ |-0.961839 |-0.204370[0.251860 [0.658612 |-0.199065[0.049060 |-0.351488]-0.010423[0.157066 [0.548903 [0.143267 |0.309121
Kurtosis 2.966299 [1.729923 [1.574535 [2.326527 [2.390808 [1.843972 [2.190421 [1.888051 [2.342050 |1.992954 [2.209663 [1.919998
Uarque-Bera [147.6041 |226.5261 [381.9949 [149.2839 |52.38856 [224.9551 [101.5953 [97.40307 [88.83984 |151.4686 |69.87823 [258.8144
Probability  [0.000000 [0.000000 [0.000000 [0.000000 |0.000000 [0.000000 [0.000000 [0.000000 [0.000000 [0.000000 [0.000000 [0.000000
Sum 42096.87 [178939.5 |221036.3 [97342.65 |177836.1 [275178.8 [168304.0 [174660.4 [342964.4 [70219.36 [144370.4 [214589.7
Sum Sq. Dev. [3867.441_[309754.2 |469017.9 |38856.16 |100578.4 [370588.4 |61530.71 [74845.44 [306884.4 |65634.75 [64075.52 [442639.1
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[Observations [957

[3054 [4011 [1637 [2374 [4011 2121 [1890 l4011 [1638 [2373 la011
Table 2
Unit-Root Test
ADF Statistics
Exchange-Rate Data (Spot Rate)
USDINR SP EUROINR SP GBPINR SP JPYINR SP
With Intercept With Intercept With Intercept With Intercept
Period t -statistics | Prob. t -statistics | Prob. to " | Prob. to " | Prob.
statistics statistics
Pre-Period 0.145373 | 0.9689 -1.689731 | 0.4363 -1.689731 | 0.4363 -0.625785 | 0.8624
Post-Period -1.227825 | 0.6646 -1.709673 | 0.4262 -1.709673 | 0.4262 21934582 | 0.3165
Total-Period -0.040844 | 0.9537 -1.001176 | 0.7550 -1.001176 | 0.7550 -1.072998 | 0.7285
ADF Test Statistics
Exchange-Rate Data (Spot Rate)
USDINR SP EUROINR SP GBPINR SP JPYINR SP
With Trend and Intercept | With Trend and Intercept | With Trend and Intercept | With Trend and Intercept
i t - t - t - t -
Period statistics Prob. statistics Prob. statistics Prob. statistics Prob.
Pre-Period -0.867898 | 0.9576 -2.245877 | 0.4631 2.245877 | 0.4631 -1.806514 | 0.7014
Post-Period -2.641545 | 0.2617 -2.216990 | 0.4793 -2.216990 | 0.4793 -2.099057 | 0.5455
Total-Period -2.553242 | 0.3022 2976899 | 0.1388 2.976899 | 0.1388 2433620 | 0.3618
ADF Test Statistics
Exchange-Rate Data (Spot Rate)
USDINR SP EUROINR SP GBPINR SP JPYINR SP
Without intercept and | Without intercept and | Without intercept and | Without intercept and
trend trend trend trend
. t - t - t - t -
Period statistics Prob. statistics Prob. statistics Prob. statistics Prob.
Pre-Period -1.425411 0.1438 0.175462 0.7371 0.175462 0.7371 0.626790 0.8516
Post-Period 1.952827 0.9883 1.033451 0.9214 1.033451 0.9214 0.484381 0.8197
Total-Period 1.714167 0.9795 0.998064 0.9166 0.998064 0.9166 0.733874 0.8731
Table 3

ADF Test on Return Series obtained Stationarity in Time Series

ADF Statistics

Exchange Rate Return Data (Spot Rate)

USDINR SP

EUROINR SP

GBPINR SP

JPYINR SP

Without intercept and
trend

Without intercept and
trend

Without intercept and
trend

Without intercept and
trend

. t - t - t - t -
Periods statistics Prob. statistics Prob. statistics Prob. statistics Prob.
Pre-Period _3_0 41035 0.0000 -40.88307 | 0.0000 -34.74697 | 0.0000 -42.74499 | 0.0001
Post-Period -55.06619 | 0.0001 -46.12490 | 0.0001 -41.33486 | 0.0000 -48.84284 | 0.0001
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9

| Total-Period

| -29.69763 | 0.0000

| -61.76807 | 0.0001

| -61.19628 [ 0.0001

| -64.25992 [ 0.0001

Table 4
ARMA Results of Pre-Introduction of Currency Futures of USDINR_SP,

EUROINR_SP, GBPINR_SP & JPYINR_SP

S — —— P S—

Dependent Varisble: PRE-USDINF_SD RETURN Dependent Variable: PRE-EUROINR_SP | Dependent  Variable:  PRE-GEPINF_SP | Method: ARMA Maximum Likelihood (BFGS]
RETURN RETURN

Date: 13/02/21 Time: 19:01 Date: 1270221 Time: 19:04 Date: 13/02/21 Time: 19:03

Semple: 3,04/2004 10/28/2010 Semple: 3,04/2004 10/29/2013 Semple: 3,04,2004 10/39/2010

Included ocbservations: 956 Included observations: 1636 Included obzervations: 2120 Included observations: 1637

Converg hieved after 31§ Converg hieved after 35 § Converg hieved after 18 § Converg hieved after 17 <

) Coefficie | Std. t Coefficie | Std. © Coefficie | Std. t Coefficie | Std. ©
Variable o Error | Statistic | 7P | ne Error Statistic | 7% | nt Error Statistic | 7% | nt Error Statistic | L7
c 0.000145 | 3275 | 1.ase206 | 9195 | 526505 | 0.000157 | 0.335588 | 3737 | 222505 | 0.000156 | 0.142084 | 3557 | 0.000155 | 0.000205 | 0.753574 | 04512
[ 54535 GEETS - 031 | - - 0082 - N
AR([1) 0asiTes | 37 0132138 | 0508930 | 0535227 | 0.950858 | o bac0260 | 0264632 | | naoora | o 0543517 | 0.144592 | 3.758962 | 0.0002
- 54938 |- 0893 | - - 0317 _ . o | 0053 |- - .
Maf) D acerae | o 123564 | o pazorgs | 0529411 | oo |9 0499887 | 0256528 | 1933591 | © 6oss00 | 0137015 | 4423453 | 0.0000
SIGMASQ | 9.28E-06 §_75u~:. 36.96799 8-000 4.30E-05 | 9.26E-07 | 46.38959 3-000 453E-05 | 7.53E-07 | 60.18362 g 000 | 597E-05 | 1.72E-06 | 48.15086 | 0.0000

Table 5
ARCH effect Results of Pre-Introduction of Currency Futures of USDINR_SP,
EUROINR_SP, GBPINR_SP & JPYINR_SP

USDINR SP EUROQINR SP GBFINR SP JPYINR SP
Dependent Variable: RESID*2 Dependent Variable: RESIDA2 Dependent Variable: RESIDA2 Dependent Variable: RESIDA2
Date: 12/02/21 Time: 18:56 Date: 12/02/21 Time: 19:02 Date: 12/02/21 Time: 19:05 Date: 12/02/21 Time: 19:10
Sample (adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004
Sample (adjusted): 3 957 10/28/2010 10/29/2012 10/29/2010
Included observations: 1635 after | Included observations: 2119 after | Included observations: 1636 after
Included observations: 955 after adjustments | adjustments adjustments adjustments
. t- , t- . t-
Variab | Coeffic | Std. t- Coeffi | Std. . Coeffici | Std. . Coeffici | Std. :
le ient Error | Statistic Prob. cient | Emmor itatlst Prob. ent Error iSctatlst Prob. ent Ermor itatlst Prob.
5.81E- | 7.39E- | 7.85594 | 0,000 | 3.74E | 2.65E- | 14.098 | 0.000 2.88E- | 14.034 | 0.000 5.05E- | 10.916 | 0.000
C 06 07 9 4] -05 06 23 4] 4.04E-05 | 06 04 4] 5.01E-05 | 06 65 4]
RESID | 0.3746 | 0.0300 | 12.4760 | 0.000 | 0.129 | 0.0245 | 5.2892 | 0.000 | 0.10902 | 0.0216 | 5.0465 | 0.000 | 0.33488 | 0.0233 | 14.367 | 0.000
A2(-1) | 98 33 5] ] 788 38 44 ] T 04 15 ] 4 09 11 9]
Table 6
ARMA Results of Post-Introduction of Currency Futures of USDINR_SP,
EUROINR_SP, GBPINR_SP & JPYINR_SP
USDINR SP EUROINR SP GBPINR SP JPYINR SP
Dependent Variable: RETUEN Dependent Variable: RETUEN Dependent Variable: RETUEN Dependent Variable: RETURN
Date: 12/02/21 Time: 19:56 Date: 12/02/21 Time: 20:02 Date: 12/02/21 Time: 20:07 Date: 12/02/21 Time: 20:12
Sample: 1/02,/2008 8/31/2020 Sample: 11/01/2010 8/31/2020 | Sample: 10/31,/2012 8/31/2020 Sample: 11/02/2010 8/31/2020
Included observations: 3053 Included observations: 2373 Included observations: 1889 Included observations: 2372
Convergence achieved after 20 | Convergence achieved after 16
Convergence achieved after 27 iterations iterations iterations Convergence achieved after 29 iterations
- t- t- - t- . t-
Variab _Cuefﬁc Std. Statis Prob S)oeflic Std. Statis | Prob. Coeffici | Std. Statist | Prob. Coeffici | Std. Statist | Prob.
le ient Error tic ient Error tie ent Error ic ent Error ic
C 0.0002 | 9.14E- | 2.237 | 0.02 | 0.0001 | 0.000 |1.129 | 0.258 | 6.51E- 0.00016 | 0.3989 | 0.690 0.00015 | 0.6476
04 05 238 53 47 130 299 9 05 3 45 0 9.79E-05 | 1 ¥il<] 0.5173
AR(1) | 0.3205 [1.815 [0.176 |0.85 | 0.0926 | 0.298 |0.310 | 0.756 | 0.44465 | 0.25417 | 1.7495 | 0.080 | 0.83050 | 0.23767 | 3.4943
73 869 540 929 77 661 308 4 2 5 11 4 6 2 36 0.0005
MA(1) | 0.3259 |1.812 | 0.179 |0.85 | 0.1472 | 0.297 | 0495 |[0.620 | 0.39518 | 0.26085 | 1.5150 | 0.129 | 0.81859 | 0.24518 | 3.3386
56 239 864 73 42 412 078 6 8 0 00 9 6 5 82 0.0009
S8IGM | 2.48E- | 3.51E- | 70.60 | 0.00 | 3.54E- | 6.80E- | 52.09 | 0.000 | 4.04E- 5.96E- 67.803 | 0.000 53.974
ASQ 05 o7 441 00 05 a7 623 0 05 a7 26 0 5.42E-05 | 1.00E-06 | 40 0.0000
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Table 7
ARCH effect Results of Post-Introduction of Currency Futures of USDINR_SP,
EUROINR_SP, GBPINR_SP & JPYINR_SP

USDINR SP

EUROINR SP ‘GBFINR SP JPYINR SP
Dependent Variable: RESID/2 Dependent Variable: RESIDA2 Dependent Variable: RESID*2 Dependent Variable: RESID*2
Date: 12/02/21 Time: 19:56 Date: 12/02/21 Time: 20:02 Date: 12/02/21 Time: 20:07 Date: 12/02/21 Time: 20:12

Sample (adjusted): 11/02/2010 | Sample  [adjusted): 11/01/2012 | Sample (adjusted): 11/03/2010
Sample (adjusted): 1/03/2008 §/31/2020 8/31/2020 8/31/2020 8/31/2020

Included observations: 3052

after | Included observations: 2372 after | Included observations: 1888 after | Included observations: 2371 after

adjustments adjustments adjustments adjustments
- t- - - t- . t-
Variah | Coeffic | 8td. | grapat | Prob, | CoSffie | 3t ge viar | prop, |CoSfiel | Std | gier | prop, | Cooflict | Std: | griat | Prob.
le ient Error ic ient Error ic ent Error ic ent Error ic
1.94E- | 1.23E- | 15.792 | 0.000 | 2.82E- | 1.71E- | 16.561 | 0.000 3.16E- 11.631 | 0.000 2.68E- | 16.071 | 0.000
C 05 06 28 o 05 06 98 0 3.67E-05 | 06 05 o 4.31E-05 | 06 63 o
RESID | 0.2151 | 0.0176 | 12.164 | 0.000 | 0.2025 | 0.0201 | 10.069 | 0.000 |0.09194 | 0.0229 | 4.,0098 | 0.000 | 0.20467 |0.0201 | 10.177 | 0.000
A2(-1) | 11 83 88 "] 52 15 48 0 2 29 15 1 4 10 74 o
Table 8
ARMA Results of Total Period USDINR_SP, EUROINR_SP, GBPINR_SP &
USDINR SP EURQINR SP GBFINR 3P JPYINR SP
Dependent Variable: RETURN Dependent Variable: RETURN Dependent Variable: RETURN Dependent Variable: RETURN
Date: 12/02/21 Time: 20:23 Date: 12/02/21 Time: 20:32 Date: 12/02/21 Time: 20:37 Date: 12/02/21 Time: 20:42
Sample: 2 4011 Sample: 2/04/2004 8/31/2020 Sample: 2/04/2004 8/31/2020 Sample: 2/04 /2004 8/31/2020
Included observations: 4010 Included cbservations: 4010 Included observations: 4010 Included observations: 4010
Convergence achieved after 21 | Convergence achieved after 17
Convergence achieved after 27 iterations iterations iterations Convergence achieved after 21 iterations
- t- - t- -
Variab _Coefﬁc Std. Statis Prob _Cuefﬁc Std. Statis | Prob. C_oeﬂi Std. Statisti Prob | Coefficie | Std. t- L Prob.
le ient Error . ient Error . cient | Error nt Error Statistic
tic tic c
c 0.0001 | 7.23E- | 1.6747 | 0.02 | 0.0001 | 0.0001 | 1.0852 4,32E- | 0.0001 | 0.3946 | 0.69 | 0.00012 | 0.0001
21 05 42 41 10 01 22 0.2779 | 05 09 41 31 1 24 0.975458 | 0.3294
AR(1) |0.3325 | 2.2281| 0.1492 | 0.88 | 0.2537 | 0.4190 | 0.6055 0.185 | 0.2944 | 0.6296 | 0.52 | 0.50589 | 0.2061
09 10 34 14 52 73 06 0.5449 | 376 22 25 90 3 22 2.454341 | 0.0142
MA(1) | 0.3361 | 2.2266 | 0.1509 | 0.88 | 0.2805 | 0.4173 | 0.6720 0.221 | 0.2924 | 0.7585 | 0.44 | 0.53891 | 0.2012 | -
81 08 83 00 15 80 85 0.5016 | 825 47 14 82 5 56 2.677754 | 0.0074
S8IGM | 2.11E- | 2.45E- | 86.096 | 0.00 | 3.85E- | 5.39E- | 71.507 4.31E- | 4.67E- | 92.159 | 0.00 8.65E-
ASQ 05 07 69 00 05 07 76 0.0000 | 05 07 68 00 6.60E-05 | 07 76.24278 | 0.0000
Table 9
ARCH effect Results of Total Period USDINR_SP, EUROINR_SP, GBPINR_SP &
USDINR SP EUROINR SP GBFINR SP JFYINR SP
Dependent Variable: RESID"2 Dependent Variable: RESID"2 Dependent Variable: RESIDA2 Dependent Variable: RESID"2
Date: 12/02/21 Time: 20:28 Date: 12/02/21 Time: 20:33 Date: 12/02/21 Time: 20:37 Date: 12/02/21 Time: 20:42
Sample [(adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004
Sample jadjusted): 3 4011 8/31/2020 8/31/2020 8/31/2020
Included observations: 4009 after | Included observations: 4009 after | Included observations: 4009 after
Included observations: 4009 after adjustments | adjustments adjustments adjustments
- it t - t- - t-
Variab | Coeffic | Std. Statisti | Prob, | Co°THe | St g it | prop, | CoSfliel | St ) g tiat | Prob, | Cooficl | Std g st | Prob.
le ient Error p ient Error ic ent Error ic ent Error ic
1.62E- | 9.50E- 17.000 | 0.000 | 3.23E- | 1.49E | 21.709 | 0.000 2.13E- | 18.150 | 0.000 2.62E- | 17.851 | 0.000
C 05 07 33 0] 05 -06 34 0 3.86E-05 | 06 81 0 4.67E-05 | 06 36 4]
RESID | 0.2337 | 0.01536 | 15.218 | 0.000 | 0.1630 | 0.015 | 10.461 | 0.000 | 0.10269 | 0.0157 | 6.5353 | 0.000 | 0.29174 | 0.0151 | 19.308 | 0.000
~2(-1) | 56 0 42 o 54 586 43 0 7 14 38 0 5 10 o7 0




Pre-USDINR_SP stationarity Graph & Leptokurtic Has fat tails
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RETURNS 20
020 Series: RETURNS
' 0 = Sample 1958
015 Observations 956
010 1604 - Mean 0.000146
Median 0.000214
005 Maximum 0.016684
959 120 -
Minimum -0.013432
.000 Std. Dev. 0.003048
80 Skewness 0.287896
-005 Kurtosis 7.038906
-010 | 01 Jarque-Bera  662.9978
Probability  0.000000
-015 . . . . . . . . . 0 ——_=
100 200 300 400 500 600 700 800 900 0010 -0.005 0.000 0.005 0010 0.015

Post EUROINR_SP stationarity Graph & Leptokurtic Has fat talls
RETURN

03 320

Series: RETURN

02 280 Sample 2/03/2004 10/28/2010
Observations 1636
240
o M Mean 5.28¢.05
© 2004 Medan  0.000000
' 160 Maximum ~ 0.028483
o1 Minimum ~ -0.038888
’ 1204 Std. Dev. 0.006560
. Skewness  -0.204446
’ 80 Kurtosis 6.319153
-03 40 Jarque-Bera  762.3739
Probability ~0.000000
-04 HE L I I R IR L LR RN R 0 LIS B B B B B L
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Post GBPINR_SP stationarity Graph & Leptokurtic Has fat talls
RETURN
500

.04

Series: RETURN

Sample 2/03/2004 10/29/2012

Observations 2120

Mean 2.20e-05
Median 0.000231
Maximum ~ 0.034068
Minimum ~ -0.057048
Std. Dev. 0.006740
Skewness  -0.703464
Kurtosis 8.560781

Jarque-Bera  2906.320
Probabiity 0.000000

-06 e e 0 e e e e e R e

04 05 06 07 08 09 10 11 12 0.0500 -0.0375 -0.0250 -0.0125 0.0000 0.0125 0.0250

Post JPYINR_SP stationarity Graph & Leptokurtic Has fat talls
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RETURN
06 500
— Series: RETURN
04 L Sample 2/03/2004 10/29/2010
’ ’ ‘ 400 Observations 1637
.02 | Mean 0.000154
300 Median -0.000294
0 M Maximum  0.057640
Minimum -0.051226
° ° 200+ Std.Dev.  0.009125
-02+4 Skewness  0.312265
° Kurtosis 6.939726
-04 - 1004
° Jarque-Bera  1085.295
Probability ~ 0.000000
-06 AR I IR R IR I I 0‘ T T T T T T L
04 05 06 07 08 09 10 -0.04 -0.02 0.00 0.02 0.04 0.06
Table 10

GARCH (1,1) Results of Pre USDINR_SP, EUROINR_SP, GBPINR_SP & JPYINR_SP

USD_INR SP EURO_INR SP GBP_INR SP JPY_INR SP
RETURN RETURN RETURN RETURN
Date: 12/05/21 Time: 20:54 Date: 12/06/21 Time: 19:50 Date: 12/06/21 Time: 20:08 Date: 12/06/21 Time: 20:21
Sample (adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004
Sample (adjusted): 3 957 10/28/2010 10/29/2012 10/29/2010
Included observations: 1635 after | Included observations: 2119 after | Included observations: 1636 after
Included observations: 955 after adjustments adjustments adjustments adjustments
Convergence achieved after 13 | Convergence achieved after 13 | Convergence achieved after 19
Convergence achieved after 12 iterations iterations iterations iterations

GARCH = C(3) + CM)'RESID(-1)*2 + | GARCH = C(3) + C(4)*RESID(-1)"2 | GARCH = C(3) + C(4)*RESID(-1)2 + | GARCH = C(3) + C(4)*RESID(-1)"2 +
C(5)*GARCH(-1) + C(5)*GARCH(-1) C(5)*GARCH(-1) C(5)*GARCH(-1)
z- z- . z- . z-
Variable f)oefﬁc Std. Statisti | Prob. F:oeffic Std. Statist | Prob. Coeffici | Std. Statist | Prob. Coeffici | Std. Statisti | Prob.
ient Error c ient Error ic ent Error ic ent Error c
c 5.14E- | 6.17E- 0.8323 | 0.405 | 4.34E- | 0.000 | 0.0325 | 0.974 | 1.79E- 0.0001 | 0.1456 | 0.884 |-6.07E- | 0.0001 b 3315 0.740
05 05 71 2 06 133 62 0 05 23 88 2 05 83 96 2
ﬁ]’;lSID"Q( 0.0007 203576 0.0207 24983 2.20034 (1)40826 2,51312 2,895 8.03835 240231 1426566 24097 0.0282 2.90262 1.0731 8,283
44 87 02 76
Variance Equation Variance Equation Variance Equation Variance Equation
c 5.11E- | 1.03E- 4.9428 | 0.000 | 3.34E- | 1.04 3.2093 | 0.001 | 4.85E- 1.24E- | 3.9060 | 0.000 | 1.95E- 2.64E- | 7.3842 | 0.000
07 07 18 0 07 E-07 |76 3 07 07 51 1 06 07 52 0
RESID(- 0.3327 | 0.03697 | 8.9988 | 0.000 | 0.0474 | 0.006 | 7.3464 | 0.000 | 0.04885 | 0.0060 | 8.0108 | 0.000 |0.1119 |0.0131 |8.5134 | 0.000
1)72 39 6 08 (0] 77 463 21 0 2 98 84 0 11 45 03 0
GARCH(- | 0.6532 | 0.02978 | 21.932 | 0.000 | 0.9445 | 0.006 | 139.86 | 0.000 | 0.93878 | 0.0075 | 123.64 | 0.000 | 0.8654 | 0.0142 | 60.805 | 0.000
1) 16 3 36 0 69 753 68 0 93 16 0 57 33 70 0
Post-USDINR_SP stationarity Graph & Leptokurtic Has fat tails
RETURN
800 —
.05 W Series: RETURN
04 7004 Sample 1/01/2008 8/31/2020
Observations 3053
600+
Mean 0.000204
300 Median 95505
| 0 Maximum ~0.040200
byl Bt bl Minimum ~-0.030065
i 1A Std. Dev. 0.004976
o Skewness  0.171732
200 Kurtosis 7.881209
034 100 Jarque-Bera  3045.897
Probabilty ~ 0.000000
-4 7 L B e e AR
08 10 12 14 16 18 20 003 002 001 0.00 0.01 0.02 0.03 0.04

Post-EROINR_SP stationarity Graph & Leptokurtic Has fat talls
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RETURN
05
500
Series: RETURN
M Sample 10/29/2010 8/31/2020
400 M Observations 2373
h Mean 0.000147
300 Median 0.000153
i ! Maximum 0041545
peRsieg ! ‘ gy Minimum ~ -0.026520
i i W !l 20 Sid.Dev. 0005961
il ( Skenness  0.300201
1 Kurtosis 5.817679
100-|
Jarque-Bera  820.6426
° Probability ~0.000000
o e e ——
10 12 14 16 18 20 002 001 000 00 002 003 004

Post-GBPINR_SP stationarity Graph & Leptokurtic Has fat talls

RETURN 700
04 Series: RETURN
600 M Sample 10/30/2012 8/31/2020
02 Observations 1889

o 4 5004
i Mean 6.48¢-05
7 m M” 400 Median 0.000103
. ! | ° ol Maximum 0.036789

-02 4 300 Minimum -0.067758
Std. Dev. 0.006370
_04a 200 Skewness -0.522481

Kurtosis 11.58640
ol 1007 Jarque-Bera 588,812
Probability 0.000000

-08 1 0 : : ! ! :
12 13 14 15 16 17 18 19 20 -0.06 -0.04 -0.02 0.00 002 004

Post-GBPINR_SP stationarity Graph & Leptokurtic Has fat talls

RETURN
500
06 Series: RETURN
Sample 11/01/2010 8/31/2020
04+ 400 =0 Observations 2372
024 . Mean 9.80e-05
g || 3004 Median 0.000000
oo bkl i Pl " Maximum ~ 0.048114
N i \ R T i Minimum -0.045293
| [ J . d 2004 Std. Dev. 0007366
-.02 | - Skewness 0.195516
Kurtosis 6.057727

100
~04

Jarque-Bera  939.1739
Probability 0.000000

~06 - T T T T T T T T T 0 = T T i T
10 12 14 16 18 20 -0.025 0.000 0.025 0.050

In Post-introduction of Currency futures Convergence Achieved after 13
integrations in USDINR Post, 15 in EUROINR, 27 in GBPINR and 11 in JPYINR
Post introduction of currency futures in respective currencies as Table 11 shows.
Coefficients constant’s variance term, the ARCH and GARCH parameters are
positive and statistically significant at the 1% Level in Post-introduction period of
currencies futures in Indian Exchange Market. Also, in all four currencies data
Post introduction of currency futures in currency exchange market shows that all
coefficients of the conditional variance specification meet the stability conditions
of 0<bh; <1,0<6; < andb; +60; <1. But in EUROINR exchange rate b;+Q: >1
shows that the large volatility in Post-introduction of currency futures era. These
findings clearly establish the Presence of time-varying conditional volatility of
returns of currencies spot prices at Post-post and total period of currency futures
introduction in currency exchange market.
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Table 11
GARCH (1,1) Results of Post USDINR_SP, EUROINR_SP, GBPINR_SP &
USD _INR SE. EURO_INR.SE GBE.INR.SE. JEY. INR SF.
Date: 12/06/21 Time: 21:10 Date: 12/06/21 Time: 21:18 Date: 12/06/21 Time: 21:24 Date: 12/06/21 Time: 21:31
Sample (adjusted): 11/02/2010 | Sample ([adjusted): 11/01/2012 | Sample (adjusted): 11/03/2010
Sample (adjusted): 1/03/2008 8/31/2020 8/31/2020 8/31/2020 8/31/2020
Included observations: 2372 after | Included observations: 1888 after [ Included observations: 2371 after
Included observations: 3052 after adjustments adjustments adjustments adjustments
Convergence achieved after 15| Convergence achieved after 27 | Convergence achieved after 11
Convergence achieved after 13 iterations iterations iterations iterations
GARCH = Ci3) + CHPRESID(-1)*2 +| GARCH = Ci{3) + C(4)*RESID|-1)"2 | GARCH = C(3) + C[4]*RESID(-1}*2 + | GARCH = C[3) + C[4)*RESID(-1}"2 +
C(5)*GARCH(-1} + C(5*GARCH(-1) C[5)*GARCHI-1) C[5)*GARCHI-1)
- Std. z- . z- . z
Variabte | Coefficien | poo |2 | Prob| Coeffic | Std. | g y;q | prop, | Cooffic | Std. ) grpeinr | Prob, | Cooffict | Std | grtisti | Prob.
t I Statistic | . ient Error tic ent Error ic ent Error °
C 7.04 |0.82394 | 0.41 | 0.0001 | 0.0001 | 1.006 | 0.314 | -3.37E- | 0.0001 | 0.2523 | 0.800 | -1.56E- | 0.0001 | 0.1199 | 0.904
5.80E-05 E-05 |0 00 11 10 898 0 05 33 05 8 05 30 85 5
f‘sm"g( 0.01 |0.82110 |0.41 | 0.0436 | 0.0200 | 2.181 |0.020 | 0.00742 | 0.0258 |0.2874 |0.773 | 0.0030 |0.0217 |0.1828 |0.854
0.015553 | 8941 |9 16 31 01 441 2 4 30 09 8 7T 54 40 9
Variance Variance Variance Variance
c 7.28 | 8.34826 | 0.00 | 8.37E- | 1.38E- | 6.082 | 0.000 | 4.17E- 8.94E- | 4.6626 | 0.000 | 2.42E- 3.40E- | 7.1220 | 0.000
6.08E-07 |E08 |6 00 07 07 738 0 06 07 42 0 06 o7 90 0
RESID(- 0.01 |12.2809 | 0.00 | 0.0549 | 0.0052 | 10.54 | 0.000 | 0.10819 | 0.0159 | 6.,7768 | 0.000 | 0.1032 |0.0090 | 11.388 | 0.000
172 0.137718 1214 | 3 00 92 13 944 ] 4 65 77 0 72 63 47 0
GARCHI(- 0.01 | 74.6439 | 0.00 | 0.9214 | 0.0061 | 149.0 | 0.000 | 0.78763 | 0.0352 | 22.314 | 0.000 | 0.8541 0.0127 | 86.739 | 0.000
1) 0.839903 | 1252 |5 00 64 81 816 0 3 o7 53 0 63 98 46 0

Total-USDINR_SP stationarity Graph & Leptokurtic Has fat talls

RETURN 1400
04 Series: RETURN
1,200 - Sample 14012
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91 e Mean -0.000121
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Total-EUROINR_SP stationarity Graph & Leptokurtic Has fat talls
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Total-GBPINR_SP stationarity Graph & Leptokurtic Has fat talls
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Total-JPYINR_SP stationarity Graph & Leptokurtic Has fat talls
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In Total-introduction of Currency futures Convergence Achieved after 13
integrations in USDINR Total, 15 in EUROINR, 27 in GBPINR and 11 in JPYINR
Total introduction of currency futures in respective currencies as Table 11 shows.
Coefficients constant’s variance term, the ARCH and GARCH parameters are
positive and statistically significant at the 1% Level in Total-introduction period of
currencies futures in Indian Exchange Market. Also, in all four currencies data
Total introduction of currency futures in currency exchange market shows that
all coefficients of the conditional variance specification meet the stability
conditions of 0<b; <1,0<68, < and b, + 6, < 1. These findings clearly establish
the Presence of time-varying conditional volatility of returns of currencies spot
prices at Total-Total and total period of currency futures introduction in currency
exchange market.
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Table 12
GARCH (1,1) Results of Total USDINR_SP, EUROINR_SP, GBPINR_SP &
USD_INR SP EUROQO_INR SP GBF_INR SP JPY_INR SP
Date: 12/06/21 Time: 21:45 Date: 12/06/21 Time: 21:51 Date: 12/06/21 Time: 21:56 Date: 12/06/21 Time: 22:02
Sample (adjusted): 2/04/2004 | Sample (adjusted): 2/05/2004 | Sample (adjusted): 2/05/2004
Sample |adjusted): 3 4011 8/31/2020 8/31/2020 8/31/2020
Included observations: 4010 after | Included observations: 4009 after | Included observations: 4009 after
Included observations: 4009 after adjustments adjustments adjustments adjustments
Convergence achieved after 7| Convergence achieved after 19 | Convergence achieved after 15
Convergence achieved after 13 iterations iterations iterations iterations
GARCH = C(3) + CH*RESID(-1)2 +| GARCH = C(3) + C[4)*RESID|-1)*2 | GARCH = C(3) + C[4)*RESID(-1)*2 + | GARCH = Ci3) + C(4/*RESID(-1)"2 +
C[5)*GARCH(-1) + C{S]*GARCH(-1) C[5)*"GARCH|-1) C[5)*GARCH|-1)
z- z- . z . z-
Variable | Cocffic | Std. Statisti | Prob, | Co°ffic | Std: | g vigt | prop, | Cosffict | Std. Statist | Prop, | Coeffici | Std. Statisti | Prob.
ient Error e ient Error ic ent Error ic ent Error e
C 1.70E- | 4.51E- 0.3766 | 0.706 | -2.74E- | 8.39 | -3.26E- | 1.000 | 1.44E- 9.07E- | 0.0158 |0.987 |-3.25E- | 0.0001 |0.3118 |0.755
05 05 91 4 20 E-10 | 11 0 06 05 52 4 05 04 26 2
N N B N B
%SID 2 0.0098 | 0.01689 | 0.5810 | 0.561 | 1.0000 | 4.724 | 0.2116 | 0.832 | 0.02359 | 0.0169 | 1.3915 | 0.164 | 0.0137 | 0.0166 | 0.8230 | 0.410
18 6 72 2 00 677 55 4 2 54 29 1 16 65 32 5
Variance Equation Variance Equation Variance Equation Variance Equation
c 3.70E- | 5.08E- 7.2820 | 0.000 | 444E- | 3.69 | 12.026 | 0.000 | 1.43E- 2.09E- | 6.8574 |0.000 | 2.10E- 1.91E- | 11.020 | 0.000
o7 08 71 0 37 E-38 |13 0 06 07 82 0 06 07 55 0
0.1889 | 0.01242 | 15.214 | 0.000 | 0.1500 | 0.013| 11.426 | 0.000 | 0.07579 | 0.0055 | 13.757 | 0.000 | 0.1065 | 0.0073 | 14.428 | 0.000
1)82 a7 2 78 0 00 127 | 45 0 1 09 86 0 07 82 46 0
- | 0.8078 | 0.01017 | 70.387 | 0.000 | 0.6000 | 0.026 | 22.266 | 0.000 | 0.88929 | 0.0094 | 93.836 | 0.000 | 0.8620 | 0.0089 | 96.434 | 0.000
1) 42 6 48 4] 00 946 38 0 8 77 17 0 67 39 02 0
.
Conclusion

The currency futures introduction in currency exchange market can be summed
as growth in capital inflow in India. Derivates are handful tool for hedging and
foreign exchange or risk management. Currency Derivatives strengthens
government to regularizing transaction are being carried out in exchange market.
This research work has been conducted to analyze influence of launch of currency
futures in the underlying market for all four currencies ie. USDINR, EUROINR,
JPYINR and GBPINR. Daily closing prices has been taken from RBI website data
and divided as pre-post and total periods currency pairwise as per the demand of
the research work. Applied ARCH & GARCH (1,1) and seen the volatility-
clustering. Test results show volatility in pre & post and total periods is
significantly different & high volatility in pre-futures period and found more stable
trend in the entire period.
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