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ABSTRACT 

 

Stock market is one of the most vibrant sectors in the financial system , 

marking an important contribution to economic development. A stock 

market, equity market or share market is the aggregation of buyers and 

sellers (a loose network of economic transactions, not a physical facility or 

discrete entity) of stocks (also called shares); these may 

include securities listed on a stock exchange as well as those only traded 

privately. Stock market is platform for trading various securities and 

derivatives. Further, it enables corporate firms , entrepreneurs to raise 

resources for their companies through public issues. Today long term investors 

are interested in investing in Stock Market. 

There are two main Stock Exchanges in Indian Stock Market: 

1. National Stock Exchange (NSE) 

 

2. Bombay Stock Exchange (BSE)  

 

This report attempts to investigate the impact of select macroeconomic 

variables (GDP, Exchange rate , Inflation ) and Gold Prices upon the 

movements of the Indian Stock Market Index- Sensex. 

In this report we use a “LINEAR” regression technique  
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INTRODUCTION 

 

The stock market is a general term used to refer to an organized exchange 

where shares of stock are traded. The movement of stock market depends on 

the rational as well as the irrational behaviour of the investor. The returns in 

the stock market could depend on the microeconomic variables such as profits, 

business growth, PE Ratio, dividend etc. Macroeconomic variables such as 

inflation, GDP , exchange rate would also affect the overall returns in the stock 

market. Hence a study will be performed to observe the impact of inflation, 

GDP and exchange rates on stock market returns. 

The Bombay Stock Exchange (BSE) is an Indian stock exchange located 

at Dalal Street, Kala Ghoda, Mumbai (formerly Bombay), Maharashtra, India. 

Established in 1875, the BSE is Asia’s first stock exchange. It claims to be the 

world's fastest stock exchange, with a median trade speed of 6 

microseconds.
[2]

 The BSE is the world's 11th largest stock exchange with an 

overall market capitalization of $1.7 trillion as of January 23, 2015.
[3]

 More 

than 5500 companies are publicly listed on the BSE. 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Stock_exchange
https://en.wikipedia.org/wiki/Dalal_Street
https://en.wikipedia.org/wiki/Kala_Ghoda
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https://en.wikipedia.org/wiki/Maharashtra
https://en.wikipedia.org/wiki/Bombay_Stock_Exchange#cite_note-2
https://en.wikipedia.org/wiki/List_of_stock_exchanges
https://en.wikipedia.org/wiki/Market_capitalization
https://en.wikipedia.org/wiki/Bombay_Stock_Exchange#cite_note-World-exchanges.org-3
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HISTORY 

 

The Bombay is the oldest exchange in Asia. Its history dates back to 1855, 

when five stockbrokers would gather under banyan trees in front of Mumbai's 

Town Hall. The location of these meetings changed many times to 

accommodate an increasing number of brokers. The group eventually moved to 

Dalal Street in 1874 and in became an official organization known as "The 

Native Share & Stock Brokers Association" in 1875. 

On August 31, 1957, the BSE became the first stock exchange to be recognized 

by the Indian Government under the Securities Contracts Regulation Act. In 

1980, the exchange moved to the Phiroze Jeejeebhoy Towers at Dalal 

Street, Fort area. In 1986, it developed the BSE SENSEX index, giving the 

BSE a means to measure the overall performance of the exchange. In 2000, the 

BSE used this index to open its derivatives market, trading SENSEX futures 

contracts. The development of SENSEX options along with equity derivatives 

followed in 2001 and 2002, expanding the BSE's trading platform. 

Historically an open outcry floor trading exchange, the Bombay Stock 

Exchange switched to an electronic trading system developed by CMC Ltd. in 

1995. It took the exchange only 50 days to make this transition. This 

automated, screen-based trading platform called BSE On-Line Trading 

(BOLT) had a capacity of 8 million orders per day. The BSE has also 

introduced a centralized exchange-based internet trading system, 

BSEWEBx.co.in to enable investors anywhere in the world to trade on the BSE 

platform.
 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Indian_Government
https://en.wikipedia.org/wiki/Phiroze_Jeejeebhoy_Towers
https://en.wikipedia.org/wiki/Dalal_Street
https://en.wikipedia.org/wiki/Dalal_Street
https://en.wikipedia.org/wiki/Fort_(Mumbai_precinct)
https://en.wikipedia.org/wiki/BSE_SENSEX
https://en.wikipedia.org/wiki/Screen-based_trading
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SENSEX HISTORICAL CHART 

 

 

 SENSEX 

 

BSE Sensex is a basket of 30 constituent stocks representing a sample of large, 

liquid and representative companies. The base year of SENSEX is 1978-79 and 

the base value is 100. The index is widely reported in both domestic and 

international markets through print as well as electronic media. The Index was 

initially calculated based on the Full market capitalization methodology but 

was shifted to the .Free-float methodology with effect from September 1, 2003. 

The base year of SENSEX is 1978-79 and the base value is 100. The index is 

widely reported in both domestic and international markets through print 

as well as electronic media. The Index was initially calculated based on the 

"Full Market Capitalization "methodology but was shifted to the free-float 

methodology with effect from September 1, 2003. The "Free-float Market 

Capitalization" methodology of index construction is regarded as an industry 

best practice globally. All major index providers like MSCI, FTSE, STOXX, 

S&P and Dow Jones use the Free-float methodology. 

Due to is wide acceptance amongst the Indian investors; SENSEX is regarded 

to be the pulse of the Indian stock market. As the oldest index in the country, it 

provides the time series data over a fairly long period of time (From 1979 

onwards). Small wonder, the SENSEX has over the years become one of the 
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most prominent brands in the country. The growth of equity markets in India 

has been phenomenal in the decade gone by. Right from early nineties the 

stock market witnessed heightened activity in terms of various bull and bear 

runs. The SENSEX captured all these events in the most judicial manner. One 

can identify the booms and busts of the Indian stock market through SENSEX. 

 

SENSEX CALCULATION METHODOLOGY 
 

SENSEX is calculated using the "Free-float Market Capitalization" 

methodology. As per this methodology, the level of index at any point of time 

reflects the Free-float market value of 30 component stocks relative to a base 

period. The market capitalization of a company is determined by multiplying 

the price of its stock by the number of shares issued by the company. This 

market capitalization is further multiplied by the free-float factor to determine 

the free-float market capitalization. The base period of SENSEX is 1978-79 

and the base value is 100 index points. This is often indicated by the notation 

1978-79=100. The calculation of SENSEX involves dividing the Free-float 

market capitalization of 30 companies in the Index by a number called the 

Index Divisor. The Divisor is the only link to the original base period value of 

the SENSEX. It keeps the Index comparable over time and is the adjustment 

point for all Index adjustments arising out of corporate actions, replacement of 

scripts etc. 
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LITERATURE REVIEW 

 Naj and Rahman(1991) studied the relationship between volatility of 

stock return and of macroeconomic variables in four developed countries 

and confirmed the relationships Fang and Lee(1990) studied the 

long term relationships between stock return on the one hand and GNP, 

inflation and money supply on the other in Taiwan and concluded that the 

efficient market hypothesis is not valid for an emerging market.  

 

 Bhattacharya and Chakravarty (1994) studied the behavior of stock 

price (BSE) in relation to some key macro-economic variables in India 

during the scam period 1992. Their dynamic forecasts indicate that the 

behavior of stock price is unrelated to key macro variables. 

 

 Mukherjee and Naka(1995) explored the relationship between exchange 

rate, inflation , money supply, real economic activity, long term 

government bond rate and call money rate with the Japanese stock market 

. The results also suggested the role of government in terms of fiscal and 

monetary policy in smooth functioning of the stock market is crucial in 

this region. 

 

 Bhattacharya and Mukherjee (2002) studied the nature of the causal 

relationship between stock prices and macro aggregates in India by using 

the methodology proposed by Toda and Yamamoto for the period of 

1992-93 to 2000-2001.Their results show that there is no causal 

relationship between stock price and macro-economic variables like 

money supply, national income and interest rate but there exists a two 

way causation between stock price and rate of inflation. According to 

them index of industrial production lead the stock price. 

 

 Deepti Gulati and Monika Kakhani (Nov, 2012) Relationship between 

stock market and foreign exchange market in India . This paper attempts 

to examine whether or not a causal relationship exists between foreign 

exchange rates and stock market. By applying the techniques of Granger 

Causality test and correlation test, relationships between INR/$ exchange 

rate and Indian stock market indices (SENSEX and NIFTY 50) were 
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determined for data between 2004 and 2012.  

 

 Dr. Gaurav Agrawal (Dec, 2010) : A research paper on “study of 

Exchanges Rates movement and Stock Market volatility” conducted by 

This paper analyses the relationship between Nifty returns and Indian 

rupee-US Dollar Exchange Rates. In this study, it was found that Nifty 

returns as well as Exchange Rates were non-normally distributed. 

Through unit root test, it was also established that both the time series, 

Exchange rate and Nifty returns, were stationary at the level form itself. 

Correlation between Nifty returns and Exchange Rates was found to be 

negative.  

 

 Dr. Prakash G. Apte (March 2001) : A research report on “The 

Interrelationship between the Stock Markets and the Foreign Exchange 

Market” Apte investigated the relationship between the volatility of the 

stock market and the nominal exchange rate of India by using the 

EGARCH specifications on the daily closing USD/INR exchange rate, 

BSE 30 (Sensex) and NIFTY-50 over the period 1991 to 2000. The study 

suggests that there appears to be a spill over from the foreign exchange 

market to the stock market but not the reverse. 

 

 Geetha et.al. (2011), studied the relationships between inflation and 

stock returns.Researchers revealed that there were no long-run 

relationships between expected and unexpected inflation with stock 

returns and there was also no short-run relationships between  the 

variables for Malaysia and US but it existed for China. 

 

 Naka et. al. (1998), examined the relationships among macroeconomic 

variables and Indian stock market. To examine the relationship among the 

variables, the related data were analysed with the help of Vector Error 

Correction Model. On the basis of the results of this study researchers 

suggested that domestic inflation was the most deterrent to Indian stock 

market performance and domestic output was its predominant driving 

force. 

 

 D.V LOKESHWAR REDDY (2012) The market reacts differently to 

various factors ranging from economic political, and socio-cultural. The 
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stock prices of quoted companies are affected either positively or 

negatively by a number of factors occurring within or without the 

economic system. The impact of Real Gross Domestic Product (RGDP), 

Interest Rate (INT) and Inflation Rate (INF) on stock prices of quoted 

companies from 1997– 2009. Stock prices were represented by Stock 

Market Value Index in the model. A regression analysis showed that the 

explanatory variables accounted for 95.6% of the variation in stock 

prices. While a reduction in interest and inflation rate resulted in 

increased stock prices, increased RDGP has a positive impact. 

Government should therefore implement policies that will reduce 

inflation rate and improve the standard of living of its citizens. The 

interest rate should be made moderate so as to encourage investment and 

transactions in stock. 
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OBJECTIVE 

 

 To analyse and assess the impact of the following Macroeconomic 

variables on the Indian stock market index – SENSEX 

1. Gross Domestic Product (GDP at Factor Cost ) 

2. Inflation 

3. Exchange rate 

4. Gold Prices 

 

 To study the relationship between stock market returns with respect to 

inflation, GDP , Exchange rate and Gold Prices.  

 

 To find the strength of the relation between stock market returns with 

respect to inflation and GDP, Exchange rate and Gold Prices. 
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RESEARCH METHODOLOGY 

 

The purpose of the study is to analyse the effects of various Macroeconomic 

variables on The Indian Stock Index- SENSEX. 

The secondary data is used (from websites : Moneycontrol.com, investing.com, 

research journals, reports, Newspaper) to find out the values of Sensex and 

various Macroeconomic variables over the years. 

All the data is compiled in excel spread sheets, which have been analysed with 

the help of Statistical Package SPSS version 20 and further all the charts are 

drawn with the help of Microsoft Excel. 

Multi-Regression model has been used with OLS Estimators. 

We have used the following tests to analyse the data :- 

 MEAN  

The mean is the average of all numbers and is sometimes called the arithmetic 

mean. To calculate mean, add together all of the numbers in a set and then 

divide the sum by the total count of numbers. 

 

 STANDARD DEVIATION 

The standard deviation is a numerical value used to indicate how widely 

individuals in a group vary. If individual observations vary greatly from the 

group mean, the standard deviation is big; and vice versa. 

 

 REGRESSION 

A statistical measure that attempts to determine the strength of the relationship 

between one dependent variable (usually denoted by Y) and a series of other 

changing variables (known as independent variables). 
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 CORRELATION 

Correlation is a statistical measure that indicates the extent to which two or 

more variables fluctuate together. A positive correlation indicates the extent to 

which those variables increase or decrease in parallel; a negative correlation 

indicates the extent to which one variable increases as the other decreases. 

 

 T-TEST 

The t-test is used for testing differences between two means. In order to use a t-

test, the same variable must be measured in different groups, at different times, 

or in comparison to a known population mean. 

 ANOVA 

The variation (Sum of squares), the degrees of freedom (df), and the 

variance (Mean Square) are given for the within and the between groups, 

as well as the F value (F) and the significance of the F (Sig.) Sig, 

indicates whether the null hypothesis – the population means are all equal 

– has to be rejected or not. 

 

 VIF 

The variance inflation factor (VIF) quantifies the severity of multicollinearity 

in an ordinary least squares regression analysis. It provides index that measures 

how much the variance (the square of the estimate’s standard deviation) of an 

estimated regression coefficient is increased because of collinearity.  

 

 DURBIN WATSON 

It is a measure that tests for autocorrelation in the residuals from a statistical 

regression analysis. The durbin Watson statistic is always between 0 and 4. A 

value of 2 means that there is no autocorrelation in the sample. Values 

approaching 0 indicate positive autocorrelation and values towards 4 indicate 

negative autocorrelation. 
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 F TEST 

 

It is a statistical test in which a test statistic has an F distribution under the null 

hypothesis. It is most often used when comparing statistical models that have 

been fitted to data set, in order to identify the model that best fits the regression 

model from which the data was sampled.  

 

 NORMALITY TEST 

 

In statistics, normality tests are used to define if a data set is well modelled by 

a normal distribution and to compute how likely it is for a random variable 

underlying the data set to be normally distributed. 

 

DATA : Quarterly data from July 2006 to April 2016 

MODEL : Linear Regression Technique 

  We have framed a 4 variable regression model as follows : 

Y = β1 + β2X1 + β3X2 + β4X3 + β5X4 

where,  

Y is BSE Index-Sensex 

X1 is GDP 

X2 is inflation rate 

X3 is exchange rate (USD/INR) 

X4 is gold prices 

β1 represents the intercept term. β2, β3, β4, β5 represent the coefficient terms 

for the variables-GDP, inflation rate, exchange rate and gold prices 

respectively.  
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INDEPENDENT VARIABLES  

 

 Gross Domestic Product 

Gross domestic product (GDP) is the monetary value of all the finished goods 

and services produced within a country's borders in a specific time period. 

Though GDP is usually calculated on an annual basis, it can be calculated on 

a quarterly basis as well. GDP includes all private and public consumption, 

government outlays, investments and exports minus imports that occur within a 

defined territory. Put simply, GDP is a broad measurement of a nation’s overall 

economic activity. Gross domestic product can be calculated using the 

following formula: 

GDP = C + G + I + NX, where, 

 C is equal to all private consumption, or consumer spending, in a nation's 

economy, G is the sum of government spending, I is the sum of all the 

country's investment, including businesses capital expenditures and NX is 

the nation's total net exports, calculated as total exports minus total 

imports (NX = Exports - Imports). 

 Rise in GDP means that the production by the manufacturing companies 

increases. This rise in the production capacity leads to increased profits 

for the companies, which further increases their stock prices. This 

increase in the stock prices of companies leads to increasing trend for the 

sensex, therefore sensex and GDP are positively correlated.  

 

 

 

 

 

 

http://www.investopedia.com/terms/v/value.asp
http://www.investopedia.com/terms/q/quarter.asp
http://www.investopedia.com/terms/e/export.asp
http://www.investopedia.com/terms/i/import.asp
http://stats.oecd.org/glossary/detail.asp?ID=1163
http://stats.oecd.org/glossary/detail.asp?ID=1163
http://www.investopedia.com/terms/c/capitalexpenditure.asp
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Graphical representation between Sensex and GDP 

 

The above graph shows a positive relationship between Sensex and GDP. 
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 INFLATION 
 

 In economics, inflation is a sustained increase in the general price 

level of goods and services in an economy over a period of time.
[1]

 When 

the price level rises, each unit of currency buys fewer goods and services. 

Consequently, inflation reflects a reduction in the purchasing power per 

unit of money – a loss of real value in the medium of exchange and unit 

of account within the economy. A chief measure of price inflation is the 

inflation rate, the annualized percentage change in a general price index, 

usually the consumer price index, over time Inflation occurs due to an 

imbalance between demand and supply of money, changes in production 

and distribution cost or increase in taxes on products. Inflation affects 

economies in various positive and negative ways. The negative effects of 

inflation include an increase in the opportunity cost of holding money, 

uncertainty over future inflation which may discourage investment and 

savings, and if inflation were rapid enough, shortages of goods as 

consumers begin hoarding out of concern that prices will increase in the 

future. 

 

 It is a common belief that inflation is advantageous to common stock. 

This is majorly because it is argued that inflation increases the returns to 

shareholders since price of products rise faster than wage rates. The 

expected relationship between inflation and returns to owners of equity 

would be valid if business firms were debtors and if the current interest 

rates on debt finance failed to reflect the future changes in the price level. 

 

 When there is inflation, most prices are rising, though some prices rise 

faster than others. Have shown from their studies that there is a 

relationship between inflation and rising prices. A positivity in relation to 

changes in prices. Therefore, in assessing the impact of inflation on the 

performance of stock prices; if there is a relationship, one should expect a 

positive association between inflation and the variation in stock prices. 

 

https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Price_level
https://en.wikipedia.org/wiki/Price_level
https://en.wikipedia.org/wiki/Economy
https://en.wikipedia.org/wiki/Inflation#cite_note-1
https://en.wikipedia.org/wiki/Currency
https://en.wikipedia.org/wiki/Purchasing_power
https://en.wikipedia.org/wiki/Real_versus_nominal_value_(economics)
https://en.wikipedia.org/wiki/Price_index
https://en.wikipedia.org/wiki/Consumer_price_index
https://en.wikipedia.org/wiki/Opportunity_cost
https://en.wikipedia.org/wiki/Investment
https://en.wikipedia.org/wiki/Good_(economics)
https://en.wikipedia.org/wiki/Hoarding
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Graphical representation between Sensex and Inflation 
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 EXCHANGE RATE 

 

In finance, an exchange rate (also known as a foreign-exchange rate, forex 

rate, ER, FX rate or Agio) between two currencies is the rate at which one 

currency will be exchanged for another. It is also regarded as the value of one 

country’s currency in relation to another currency.
[1]

 For example, an interbank 

exchange rate of 119 Japanese yen (JPY, ¥) to the United States dollar (US$) 

means that ¥119 will be exchanged for each US$1 or that US$1 will be 

exchanged for each ¥119. In this case it is said that the price of a dollar in 

relation to yen is ¥119, or equivalently that the price of a yen in relation to 

dollars is $1/119. 

The 1997-1998 Asian crises taught a lesson to the entire that there is dynamic 

linkage between stock prices and exchange rate. During this period, the 

emerging markets experienced a fall in stock market prices due to substantial 

depreciation of exchange rate in terms of USD.  A stock market which blooms 

will attract foreign investors to invest in domestic markets which in turn, 

creates a demand for the company’s currency. As a result, exchange rate is 

appreciated. In case of following stock prices, foreign investors would like to 

withdraw their investments by selling the shares and converting it into foreign 

currency against domestic currency. This would create a demand for foreign 

currency and will lead to depreciation of the domestic currency. 

Graphical representation between Sensex and Exchange Rate 
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 GOLD PRICES 

 

Gold is a precious metal used for coinage, jewellery, and other arts 

throughout recorded history. The world consumption of new gold produced is 

about 50% in jewellery, 40% in investments, and 10% in industry. 

Many holders of gold store it in form of bullion coins or bars as a hedge 

against inflation. Gold has been used throughout history as money and has 

been a relative standard for currency equivalents specific to economic regions 

or countries, until recent times.  

Graphical representation between Sensex and Gold Prices 
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HYPOTHESIS 

 

A statistical hypothesis is an assumption or statement which may or may 

not be true about a population which is to be tested on the basis of the 

evidence from a random sample. The hypothesis which is to be tested for 

the possible rejection under the assumption that is true is called null 

hypothesis. Any hypothesis which is complementary to the null 

hypothesis is called alternative hypothesis. 

The hypothesis for our model is as follows : 

 

1. H0: There is no relationship between GDP and Sensex. 

H1: There is a relationship between GDP and Sensex. 

 

2. H0: There is no relationship between Inflation rate and Sensex. 

H1: There is a relationship between Inflation rate and Sensex. 

 

3. H0: There is no relationship between Exchange Rate and Sensex. 

H1: There is a relationship between Exchange Rate and Sensex. 

 

4. H0: There is no relationship between Gold Prices and Sensex. 

H1: There is a relationship between Gold Prices and Sensex. 

 

We will reject the null hypothesis if the P value calculated is less than the 

level of significance i.e. 0.05(5%) and vice-versa. 
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 REGRESSION TEST : 

COEFFICIENT 

 

REGRESSION LINE 

Y= -11013.081 + 3.119X1 + 80.813X2 - 28.557X3 - 0.137X4 + Ui 

where, Y refers to the dependent variable i.e. SENSEX. 

 -11013.081 is the intercept term. 

 X1 represents GDP 

 X2 represents Inflation rate. 

 X3 represents Exchange rate 

 X4 represents Gold prices 
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 Ui represents the residual term or the error term which consists of 

variables other than GDP, Inflation rate, Exchange rate, Gold Prices. 

 

INTERPRETATION 

 
 The intercept term explains that value of Sensex at 0 level of GDP, 

Exchange rate, Gold Prices, and 0% increase in inflation rate will be 

equal to -11013.081 

 The regression equation explains that with 1 rupee increase in GDP , the 

value of Sensex will increase by 3.119 

 The regression equation explains that with 1 percent increase in inflation 

rate , the value of Sensex will increase by 80.813. 

 The regression equation explains that with 1 rupee increase in exchange 

rate , the value of Sensex will decrease by 28.557. 

 The regression equation explains that with 1 rupee increase in Gold prices 

, the value of Sensex will decrease by 0.137 

 The p value of the t test of GDP and Gold Prices is less than the level of 

signifance 0.05 , therefore these are significant , while p values for 

Exchange rate and Inflation rate are higher than the significance level. 

 Variance Inflation Factor (VIF) is less than 5 for all variables except 

GDP which indicates presence of multicollinearity in our model.  
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 DESCRIPTIVE STATISTICS TABLE 

 

 

 The mean value of Sensex is 18750.4838. 

 The mean value of GDP, Exchange Rate, Inflation Rate, Gold Prices is 

12,645.9128, 51.5065, 1.1728% and 60852.6643 respectively. 

 Standard Deviation of Sensex is 5,116.82731 which explains that the 

value of Sensex deviates to the extent of 5,116.82731 from the mean. 

 Similarly, Standard Deviation of GDP, Exchange Rate, Inflation Rate, 

Gold Prices is 2,294.18803, 8.65652, 0.91442 and 20,999.74621 

respectively. 

 The number of observations are 40 for all the variables ie all quarters 

from 2006-2016 
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 CORRELATION 

 

 

 Correlation analysis enables us to have an idea about the degree and 

direction of the relationship between the two variables understudy. It can 

be either positive ie the values of variables deviate in the same direction 

or negative ie the variables deviate in the opposite direction. 

 

 Here Karl Peason’s coefficient of correlation has been found which 

measures the intensity or magnitude of linear relationship between the 

two variables. 

 

 

The degree of correlation between Sensex and GDP is 85.7%. 

 

In case of Exchange rate and Gold Prices, it is 72.6% and 64.4% thus 

both variables are positively correlated with Sensex. 

But the correlation coefficient is -26.6% in case of inflation rate which 

show a negative relation. p values are less than the significance level ie 

0.05(5%) which means correlation coefficients are significant for all 

tables. 
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 MODEL SUMMARY 

 

 

 R that is overall coefficient of correlation is 0.894 which shows a high 

degree of correlation. It is independent of origin and scale and lies 

between -1 and 1. It is symmetrical in nature and measures the linear 

association and dependence. 

 

 R
2  

is considered a better measure of goodness of fit and represents how 

well the data fits to the regression line. It measures the proportion or 

percentage of total variation in Y explained by the regression model. In 

this case, it is 0.799 which is close to 1 representing low level of residual 

values. R
2
 is a better measure than R because it provides an overall 

measure of the extent to which variation in 1 variable determines the 

variation in other. 

 

 Adjusted R
2  

gives a more optimistic picture of the fit of regression 

particularly when number of explanatory variables is not very small 

compared to the number of observations. It can be negative although R
2  

is necessarily non negative. It increases only if the absolute t value of the 

added variable is greater than 1. In our model, it is equal to 0.766 which 

shows that explained variables are significant for the model. 

 

 Standard Error is the standard deviation of the sample, which represents 

that the sample values deviate by the extent of 2423.45687 from the 

mean. 
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 Durbin Watson measures to check autocorrelation between the two 

variables. 

In this case, it is equal to 0.942 which is smaller than 1, thus shows there 

is autocorrelation in our model.  

Autocorrelation maybe defined as correlation between numbers of series 

of observations ordered in time. 

The linear regression model assumes that autocorrelation does not exist in 

the disturbance term Ui  
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 ANOVA 

 

 

Here F test is performed to test the overall significance of the model. 

Hypothesis for the test are as follows : 

 

H0 : There is no relationship between dependent variable and independent 

variables. 

H1 : There is a relationship between dependent variable and independent 

variables. 

For this test, ANOVA (Analysis of Variance) table is created 

 

 Sum of Squares due to Regression is a quantity which explains how 

well a regression model represents the data being modelled. In particular 

the Explained Sum of Squares (ESS) measures how much variation there 

is in the modelled values, greater the ESS, the better the estimated model 

performs. Since, it is 815534937.1, it means that data is well represented 

by model. 

 

 Residual Sum of Squares (RSS) is a measure of discrepancy between 

the data and an estimation model. A small RSS indicates a tight fit of the 

model to the data. 
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 Total Sum of Squares (TSS) is equal to Explained Sum of Squares 

(ESS)  + Residual sum of squares (RSS). Since it is 1021094949, it 

represents high level of authenticity of the model. 

 Degree of Freedom (df) denotes the extent of independence enjoyed by a 

given set of observed frequencies. df for n observed frequencies subjected 

to k independent constraints is equal to n-k. 

 Mean Sum of Squares of Regression is calculated by dividing the 

respective sum of squares by their degree of freedom(df). 

 

 F calculated is equal to mean sum of squares of regression divided by 

mean sum of residuals. 

 

 P value is the probability of committing Type I error ie rejecting the null 

hypothesis when it is true. For the model to be significant, it has to be 

lower than the level of significance 5% (0.05). 

 

Since the P value is equal to 0, null hypothesis is rejected. Thus, our 

model is statistically significant. 
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NORMALITY TEST 

 

 
From the analysis performed, it seems that the model we have chosen for 

explaining the value of Sensex is significant. But it is important to find 

out whether our variables are Best Linear Unbiased Estimators (BLUE). 

For this we need to check the normality of the residual term. Ui 

 

According to Central Limit Theorem (CLT) which provides justification 

for the normality assumption, it shows that if large number of 

independent and identically distributed (IID) random variables, effect Y 

then the distribution of their sums tends to its normal distribution, if the 

number of such variables increase infinitely.  

 

We have performed 2 normality tests : 

1. Histogram of Residuals 

2. Normal Probability Plot 
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 HISTOGRAM OF RESIDUALS 

 

 
 

The horizontal axis represents the Regression Standardized Residuals and 

the vertical axis represents Frequency. 

The diagram shows that the residuals are perfectly normally distributed ie 

skewness (a measure of symmetry) is 0 and kurtosis (which measures 

how tall the normal distribution) is 3. 
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 NORMAL PROBABILITY PLOT 

 

 
 

Normal Probability Plot is a graphical device to study the shape of PDF 

of random variables. The horizontal axis represents the Observed 

Cumulative Probability and the vertical axis represents the Expected 

Cumulative Probability. From the above figure, we can see that the 

residuals from our model are relatively normally distributed because the 

straight line seems to fit the data reasonably well. 
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CONCLUSION 
 

This report studies the factors which are responsible for the fluctuations 

in the value of Sensex. We have taken BSE Sensex as the dependent 

variable and GDP, Inflation Rate, Exchange Rate and Gold Prices as the 

independent variables. To determine the relationship between the 

dependent variable and the independent variables, we used regression 

analysis, descriptive statistics, correlation, ANOVA and the results we 

found a significant relationship between them.  

 

 R
2
 is equal to 0.799 which means 79.9% of the variation in the value of 

Sensex is explained by GDP, Inflation Rate, Exchange Rate and Gold 

Prices. 

 

 R is 0.894 which shows a high degree of correlation   

 P value of t test for two variables Exchange rate and Inflation rate 

exceeds the level of significance i.e. 0.05. Thus we accept the null 

hypothesis. While for the other two variables Gold Prices and GDP, p 

value of t test is less than the significance level. Thus we reject the null 

hypothesis. 

Thus variables GDP and Gold prices are significant and Inflation rate and 

Exchange rate are insignificant for the model.  

 

 P value of F test is 0 which shows that the overall model is significant 
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LIMITATIONS OF THE STUDY 

 

 Lack of Time 

The given period for the project work wasn’t enough as it required more 

time. More time duration could have facilitated in making a much more in 

depth and well- illustrated project. 

 Lack of Resources 

Under the time constraint, field work and more comprehensive approach 

towards the subject were not feasible, 

 Data Collection 

The time span for research was short and thus less data was taken into 

consideration. 

 Multi – Collinearity 

The VIF value for GDP is , which is very high (as VIF value should be less 

than or equal to 5) indicates that there is multi-collinearity. Multi-

collinearity is a statistical phenomenon in which two or more predictor 

variables in a multiple regression model are highly correlated, meaning that 

one can be linearly predicted from the others with a non-trivial degree of 

accuracy.  
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RECOMMENDATIONS FOR FURTHER 

RESEARCH 

 

Researchers are advised to keep the following points in mind while framing a 

model :- 

1. It is recommended to add more variables to the data to improve the 

reliability and validity of the results of its efficiency.  

 

2. Data should be collected from reliable and re verified from other sources 

if possible before analysis. 

 

3. To get the fair view of the relationship between sensex and various 

factors affecting it besides quantitative research, one should also 

undertake qualitative research through observations and other tools. 

 

4. Hypothesis formation should be the last thing when taking the study into 

consideration. 
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