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Ab,tract 

The research tries co unde rsta nd the vo latility o f the 

Indian Rupee (I R) / US Dollar ($) exchange rate and its 

relationship with Indian tock market. The data used is 

mo n th ly opening and closing prices f SE EX and IFfY 

ove r the aeo n of l l years (2003 - 2013). Te ting pe r i tence fo r 

SE SEX a nd IFfY found a weak correlatio n but they had a 

corre latio n coefficient of 0.99 indicating move ment in the 

sa me d irection . A negat ive co rrelati o n was found between stock 

returns and the returns from do lla r with less signifi cant impact 

wh ich means a pos it ive correlati o n with the retu rns from 

Rupee. AI; scock market gai ns a positive se ntiment p revails, 

improving investments in Indi an capita l market. This in turn 

increases the demand for I R and the price o f I R in te rms of 

$ increase , thereby depreciating the va lue of$ a nd vice versa. 

He nce, it is tatis ti ca lly e tab lish ed that $ flu ctuations are 

influenced by stock market perfo rmance in India. 

1. lntrodul'li<m 

This study atte mpts to establish a relatio nship between 

the fluctu at io ns in INR/ $ with the stock indicato rs of the 

Ind ian stock market, SE SEX and NIFfY. 

KEY WO RDS: SE SEX, N IFTY, Exchange Rates, Fluctuations, 
Foreign Exchange. 

The rupee was pegged to the value of a basket of 

currencies o f majo r trading partners till 1991. But India sta rted 

havi ng Ba lance of Payments deficit s ince 1985, and by the end 

of 1990, we fo und our country in a seriou eco no mi c crisis. The 

G overnment's position was close to default and its foreign 

exchange reserves had dried up to the po int chat Indi a could 

bare ly fina nce th ree weeks' wo rth of impo rts. This situation was 

fo llowed by huge budget defi cits . This s ituatio n turned th e 

government to devalu e the ru pee twi ce in the las t decade of the 

20th cen tll ry. 

During the period 2000-2007, the rupee stopped 

depreciating and stabili zed between Rs. 44 a nd Rs. 48 per USO. 

In late 2007, the Indian Rupee reached a record high of Rs.39 

per U D, due to growth of fo reign investment inco the country. 

This posed problems for majo r exporters, IT and BPO firms 

located in the country who were incurring los es in their 

earnings given the appreciation in rupee. This trend late r 

reversed in 2008 during the global reces io n as fo reign investo rs 

took back funds from India to their own countries. Thb 

appreciati o n reflected in many currencies, e.g. the British 

Pound , which had gai ned against th e do lla r and th en lost again 

during the glo ba l recession of 2008. o me studies in the past 

discussed the relatio n hip between C urren cy and srock 

perfo rman ce which a re presented here. 

Apte (2001) investigated the relatio nship between the 
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volatility of the stock market and the exchange rate flu ctuati o ns 

on the dai ly clos ing IN R/USD exchange rate, Sensex and Nifty 

over the period 1991 to 2000 and the study suggests that there 

appears to be a spillover from the fo reign exchange market to 

the stock market but not the reverse. 

Richard A.Ajayi and Mbodja Mo ugoue ( 1996) have 

studied recent advances in the time-seri es analys is to examine 

the inte r-temporal re lation between stock indices and exchange 

rates fo r a sa mple of eight adva nced econo mies. An error 

correct io n model (EC M) of two vari ables was employed to 

simultaneously estimate sho rt-run and long-run dynamics of 

va riab les. The ECM result revea led significant short-run and 

lo ng-run rela ti o nship betwee n two financ ial markets. 

Specifically, th e results show that increase in aggregate stock 

prices has negative sho rt-run effect o n domesti c currency va lue. 

In the lo ng-run , however, stock prices have positive effect o n 

domestic currency valu e. O n the other hand, currency 

depreciation h as negative sho rt-run and lo ng-run effects o n 

stock market. 

Al ok Kumar Mishra, Niranjan Swa in , and D.K. 

Malhotra (2007) explored volatili ty spillovers between the 

Indian stock and foreign exchange markets. The resul ts 

indicated that there exists a bidirecti onal volatility sp illover 

between the Indian stock market and the fo reign exchange 

market with the exce ption of NITTY and C NX S&P 500. The 

findings of the study also suggested that both th e markets move 

in tandem with each o ther and there is a long run relati onship 

between these two markets. The results of signifi ca nt 

bidirectional volatility sp ill over suggest that there is an 

info rmation fl ow (transmissio n) between these two markets 

and both these m arkets are integrated with each other. 

C hristopher K, Ma And G. Wenchi Kao (1990) found 

that the exchange rate level is positively re lated to the stock 

index re lative at the o ne percent level, while the exchange rate 

change is negatively re lated at the five percent level. The entire 

model is significant at the one percent level. 

KN Badhani, R ajani Chhimwal and Janki Suya l (2009) 

examined the interaction between changes in the exchange rate 

of Indian Rupee and returns on different BSE-based indi ces 

representing the firms of diffe rent sizes and industries . The 

returns o n all the stock portfolios were found to be pos itively 

correlated with the external value of Indian Rupee. H owever, 

the analys is with an extended market model of asset pricing 

shows th at th e indices of export-oriented industries a re 

negatively associated with change in exchange rate, after 

making the adjustment fo r m arket trend. Amo ng them, IT, 

technology and knowledge-based sectors show high se nsitivi ty 

towards exchange rate flu ctuations. O n the other hand , the 

indices of financia l secto r and im port- intensive industries show 

a pos itive associati on with the exchange rate o f rupee. 

Agrawal Gaurav, S rivastav Aniruddh Kumar, Srivastava 

Ankita (2010) analyzed the re lations hip between Nifty returns 

and Indian rupee-US Dollar Exchange Rates . It was fo und that 

Nifty returns as well as Exchange Rates were no n-no rm ally 

distributed . Through unit root test, it was also estab lished that 

both the time se ries, Exchange rate and N ifty retu rns, were 

statio nary at the level fo rm itself. Correlatio n between Nifty 

returns and Exchange Rate was found to be negative. Furthe r 

investigation into the casual relati o nship betwee n the two 

variab les us in g G ra nge r Ca usa Ii ty test h ig hli gh red 

unidirectio nal re la ti o n ship between Nifty returns a nd 

Exchange Rates, running fro m the fo rmer towa rds th e latter. 

Santosh Kumar, Raju G and Tanveer Shahab (20 12) 

investigated the ensitivity of return o n various indices with 

respect to change in exchange rate, especially in dolla r and eu ro. 

They fo und that appreciatio n of rupee with respect to dolla r, 

and eu ro has adverse impact o n the returns of indices and vice 

versa. H owever, the exposure of euro is vind icated o nly in la rge 

and most liquid stocks as compared to wider exposure o f dollar. 

O n th e other hand , significa ntly varying sensitivity coefficie nts 

of va ri o us indices have fa r-reaching importance in deciding the 

optimal vo lume o f currency to be hedged in order to make it 

competitive and profitable. Thus, having continually widening 

cu rrent account deficit in India, res ili ence of capital account 

fl ows also plays an impo rtant ro le in offsetting the impact of 

currency expos ure in India. 

2. Research Objectives 

The purpose of th e study is to understand the volatility of 

the INR / $and its relatio nship with stock markets with special 

reference to SENS EX and NITTY. 

3. Methodology 

3.1 RESEARCH DESIGN AND HYPOTHESIS 

The study uses Causa l Resea rch De ign where the 

objective is to identify variables and analyze whether any ca use 

and effect relationship exists amo ng them, and if so, to quantify 

th e extent of the relati o nship. A ca usa l re latio nship can be 

interpreted if some external factor, (an independent var iable) 

produces a change in the dependent var iable. The research 

assumes th e stock indi cators to be independent and tries to 

exa mine the impact of the performance of stock markets on the 

vo latility of JNR. This resea rch helps to es tab li sh a cause-and

effect lin kages between the volatili ty of th e Indian Rupee and 



the stock markets through its indicato rs with specia l emphasis 

o n SENS EX and NIITY. 

The research a lso tries to exa mine the extent of 

re latio nship o f the time seri es to its own pa t using auto 

correlatio n so as to enable us to identify the trend. The 

Approach used fo r hypothesis testing is the classical o r sampling 

theo ry approach. In th is approach , the hypothesis is accepted o r 

rejected o n the basis o f sampling in fo rmation alo ne. Any 

sample might va ry fro m its populatio n and so it is impo rtant to 

judge whethe r the result fro m th e ample is statistically 

significant o r not. To test the significa nce null (H O) and 

a lte rnate hypotheses (H l) are used . 

The Hypotheses fo r the study a re: 

a) To test the relatio nship between SE SEX and NIITY: 

Null Hypo thes is (HO): The m ovement o f NIITY is 

independent of the performance ofSENSEX. r = 0 

Alternative Hypo thes i (H l): The movement of NIITY i no t 

independent of the perform a nee o f SEN SEX. r * 0 

As this study revolves around the Volatile Upshots of the 

Indian Rupee and its relationship with Indian stock 

market, the ampling unit is restricted o nly to the Indian 

stock market. 

The study as umes the stock indicators are independent 

and tries t measure its impact o n the volatility of th e 

INR. 

Data for 2013 is considered till August 2013. 

3.4 DATA USED 

The tudy relies mainly o n secondary data. The d ata 

co nsists o f mo nthly o pening and closing prices ofSENSEX and 

NITTY for the period 2003 to 2013. These va lues a re used to 

calculate the monthly returns, average monthly returns to 

correlate it with the average monthly returns o n $. 

3.5 DATA ANALYSIS TECHNIQUES 

The fo llowing techniques are used fo r data an a lys is: 

For Capital Market's performance: Fo r SENSEX and 

NITTY the opening and closing prices for each mo nth for the 
b) To test the re latio nship between SENSEX and INR / $ period 2003 to 2013 was used to calculate the mo nthly returns 

Exchange Rate: and then the average monthly returns was calculated. 

Null Hypothes is (HO): The movement of INR / $ is For C urrency performance: 

independent o f the performance of BSE Sensex. r = 0 

The movement of INR aga inst$ were tracked over the period 
Alternative Hypothesis (H l): The movement of INR / $ is no t 2003 to 2013. The open ing and closing value for each mo nth 

independent of the performance of BSE Sensex. r-:/=- 0 were used to calculate the returns and average of all monthly 

c) To test the relatio nshi p betweenNIFfY and INR / $ 

Exchange Rate: 

Null Hypothes is (HO): The move ment o f INR / $ is 

independent of the perfo rman ce of N ifty. r = 0 

Alternative H ypothesis (H 1): The movement of I R / is not 

independent o f the performance of Nifty. r * 0 

3.2 SAMPLING DESIGN 

The Popu latio n cons id ered fo r the study is the tock 

market indicato rs, SENSEX and NII-TY. Non-probabili ty 

sa mpling d es ign is ad opted to select a sample from the 

popu latio n o flndi an stock indicato rs. 

From the po pulatio n of Indian stock indicators, 

p urpos ive judgment sa mpling technique was adopted to select 

SENS EX and NITTY. 

3.3 LIMITATIONS 

returns was calculated and compared with the average monthly 

returns ofSENSEX and NITTY. 

End of mo nth price - Beginning of mo nth pri ce 

Mo nthly returns (% )= 

X LOO 

Beginning of month price 

3.5 STATISTICAL TECHNIQUES USED 

a) Pearson's product mo ment correlatio n coeffi cie nt r 

symbo li zes the coefficient's estimate o f linea r associati on based 

o n sa mpling data. This tudy uses correlatio n coefficient to 

express the relationship of the Perfo rmance of SE SEX and 

NITTY with the performance of!NR / $. 

b) The t-test fo r corre latio n tests the significa nce of r 

assuming the population coeffi cient, and the form ula used is 

that o f small samples fo r size < 30. The critical va lue o f t is 

considered in the table for a significance level of 0.05. This 
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research considers the level of significance for a two-tai led test. [f th e calcu lated t value is larger th an the critica l va lue, the result 

rejects the nu ll hypothesis and supports the alternate hypothes is. If the critical value is larger than the ca lcu lated value then the nu ll 

hypothesis is not rejected. 

4. A n alysis and Interpretation . 

The data co llected with reference to performances of SENS EX, NI TTY and INR/$ was used to ca lcu late the returns fo r the stated 

time periods and comparison of their performances was done using Karl Pea rson's Correlation Coefficient, r. The analysis is 

presented as fo llows: The SENS EX, !TTY and !NR/$ opening and closing value fo r each month fo r the period 2002 to 2013 was 

used to calculate th e month ly return and the average monthly returns. The average monthly returns fo r the time period t and t+ Lis 

used to calculate auto correlation wh ich is a measure of persistence of a time series data with its own pas t and it accuracy to predict the 

future. 

TABLE 4.1: AUTO CORRELATION OF SENSEX 

YEAR SENSEXAVG YEAR SENSEX AVG MONTHLY 

T MONTHLY RETURNS % t + 1 RETURNS % 

2002 0 .095823293 2003 4.691318891 

2003 4.6913 1889 1 2004 0.99930885 

2004 0.99930885 2005 2.90 1738692 

2005 2.901738692 2006 3.160677 196 

2006 3. 160677 196 2007 3.2291119 15 

2007 3 .229 1119 15 2008 -5 .883703706 

2008 • 5 .883 703 706 2009 5.258384758 

2009 5.258384758 2010 1.30362289 

20 10 1.30362289 20 11 -2.667792588 

2011 -2.667792588 2012 1.9467573 18 

2012 1.9467573 18 2013 -0.80620 1656 

Auto Correlation: -0.41 9997 11 7 

Graph : BSE SENSEX 

,. • 
■ 

■ • ♦ AVG monthly returns for the 

-10 -5 5 10 15 
yeart 

■ AVG monthly returns for the 

■ • yeart + 1 
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The auto correlatio n data o f-0.4199 is n o t s ignificantly different from 0 which indicates a weak correlatio n of the data with its 

own past and using this d ata to predict future returns twill have a very low level of accuracy. 

TABLE 4 .2: AUTOCORRELATION OF NIFTY 

YEAR NIFIY AVG YEA NIFTY AVG MONTHLY 

t MONTHLY RETURNS % Rt+ 1 RETURNS % 

2002 0.40556322 7 2003 4.933184686 

2003 4.933184686 2004 1.09980869 

2004 1.09980869 2005 2.831848495 

2005 2.831848495 2006 3.041211509 

2006 3.0412ll509 2007 3.89309 1109 

2007 3.893091109 2008 -5.422019585 

2008 -5.422019585 2009 5.166150854 

2009 5.166150854 2010 1.347825226 

2010 1.347825226 2011 -2.710014035 

2011 -2.710014035 2012 2.182504514 

2012 2.182504514 2013 · 1.071446018 

Auto Correlation: -0.440918053 

Graph, NIFTY 

::; .. ♦ 

- • ., . 
• • 

• • ♦ 
♦ AVG monthly returns for the 

♦ ■ yeart 

-10 -5 5 10 15 ■ AVG monthly return s fo r the 
year t + 1 

~ 

■ ♦ 

■ ♦ 

The auto correlation data o f-0.4409 is not significantly different from 0 which indicates a weak correlation of the data with its own 

past and using this data to predict future returns will have a very low level of accuracy. 
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YEAR 1NR / $AVG YEAR INR / $AVG 

MONTHLY RETURNS % MONTHLY RETURNS % 

2002 0.005456296 2003 -0.368456624 

2003 -0.368456624 2004 -0.386036897 

2004 -0.386036897 2005 0.222560 174 

2005 0.222560174 2006 -0.03829 147 

2006 -0.03829147 2007 -0. 735920659 

2007 -0.735920659 2008 1.61699 1539 

2008 1.616991539 2009 -0. 189559571 

2009 -0.189559571 2010 -0.055679679 

2010 -0.055679679 20 1 l 1.664082413 

20 11 l.664082413 2012 0.582263683 

20 12 0.582263683 2013 2.88713469 

A uto Correlation: 0.00570636 

The above table indicates a compa rison o f the perfo rmances o f two maj o r indicators SENS EX and N [TTY. A correlation coe ffi cient 

o f 0.99 betwe n Ave rage M nthly Returns of S ENSEX and NLTTY fo r th e peri od 2003 to 2013 ind icates a ve ry high degree o f 

co rrelati o n between them co nfirming their movement in the sa me directio n . The T test ca rried out to test the signi fica nce of 'r' 

presented a calculated value of 35.9. The cri tical t va lue o f2. 201 was fo und fro m the t d istributi o n table fo r a signi fica nce level of 5% 

fo r a two tailed test. ln this case, th e criti ca l value is lesserthan the calculated t va lue fa iii ng to accept the null hypo th e is. 

Table No. 4.4: Comparison of performance of NIFTY with performance of $ 

YEAR NlFTY A VG MONTHLY RETURNS INR / $AVG MONTHLY 

% RETURNS % 

2003 4.933184686 -0.368456624 

2004 l.09980869 -0.386036897 

2005 2.83 1848495 0.222560174 

2006 3.04121 1509 -0.03829147 

2007 3.893091109 -0.735920659 

2008 -5.4220 19585 1.616991539 

2009 5.166150854 -0. 189559571 

2010 l.347825226 -0.055679679 

2011 -2 .710014035 L.664082413 

2012 2.182504514 0.582263683 

2013 - 1.07 14460 18 2.88713469 

Karl Pearso n's Corrcla rio n Coefficient, r • -0. 76 13 11288 
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The above table indicates a correlation coefficient of-0. 76 between Average Monthly returns of NIFTY and $ in terms oflNR 

fo r the period 2003 to 2013. As the NIFTY ga ins,$ in terms of INR is depreciating showing a negative correlation which in 

turn indicates a positive correlatio n between SEN SEX and INR. The T test ca rried out to test the significance of 'r' presented a 

calculated value of 3.52. The critica l tvalue of2 .201 was found from the t distribution table for a significance level of 5% for a 

two tailed test. In this case, the critical va lue is lesser than the calculated tvalue failing to accept the null hypothes is. 

■ 

-2 ■ 2 

■ 

♦ ♦ 

■ 

♦ 

4 6 

♦ 

Graph: INR / $ 

♦ ♦ 
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♦ i 10 12 

♦ AVG monthly returns for the 
yeart 

■ AVG monthly returns for the year 
t + 1 

The auto correlation data of 0.0057 is not significantly different from 0 which indicates a weak correlation of the data with its own 

past and using this data to predict future returns will have a very low level of accuracy. 

TABLE NO. 4.5: Comparison of performance of SENSEX with NIFTY 

YEAR SENSEX AVG MONTHLY NIITY AVG MONTHLY 

RETURNS% RETURNS % 

2003 4.69131889 1 4.933 184686 

2004 0.9993088" 1.09980869 

2005 2.90 1738692 2.831848495 

2006 3. 160677 196 3.041 2 11 509 

2007 3.229111915 3.89309 1109 

2008 -5.883703706 -5.4220 19585 

2009 5.258384758 5. 166 150854 

20 10 1.30362289 1.347825226 

20 11 -2.667792588 -2.7 100 14035 

2012 1.9467573 18 2. 182504514 

2013 -0.80620 1656 - 1.07 14460 18 

Karl Pearson's s Correlation Coefficient, r = 0.996527872 
T Test Cal = 35.9066727; T Test table value= 2.201 
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5. Findings and Conclusion 

The study condu cted fo r the period 2003 to 2013 co rrelating the perfo rm ance of SE SEX and N I TTY with the perfo rmances of $ 

in terms of INR presented the fo llowing findings: 

l. The measure o f persistence fo r SENSEX and NITTY revealed the auto co rrelatio n data to be significantly different from 0 

which indicates a weak co rrelati on of the data with its own pa t and using this data to predi ct future returns will have a very 

low level of accuracy. 

2. A co mparison of the perfo rmances of two major ind icators SE EX and IFTY presented a correlation coeffi cient of 0.99 

fo r the period 2003 to 2013 which ind icates a very high degree of co rrelation between chem confirming their movement in 

the sa me directio n 

As the BSE Sen.sex ga in , $ in term of INR i dep reciating showing a negative correlation which in turn ind icates a pos itive 

correlati on between S ENS EX and LNR and vice versa. The T te t carried out to te t the igni fica nce of' r' fa i.ls to accept the 

null hypothes is. This is in favor of the alternate hypothes is whi ch proves the INR / $ flu ctuation i depend ent on th e 

perfo rm ance of SE SEX 

4. As th e NIFTY ga ins, $ in terms of INR is depreciating showing a negative correlation whi ch in turn indi cates a positive 

correlati on between NIFTY and LNR and vice versa. The T test carried ut to test the significa nce of' r' fa ils to accept the null 

hypothesis. This is in favor o f the alternate hypothesis which proves the LNR / $ flu ctuati on is dependent on the perfo rmance 

of !TTY. 

Hence, it is statistically established that $ flu ctuations are influenced by stock market perfo rmance in India. 
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