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The method of ORDINARY LEAST SQUARES (OLS): 
The most frequently used method of obtaining the SRF (Sample Regression Function) 
as an estimator of PRF (Population Regression Function) in regression analysis is the 
method of ordinary least squares. It can best be explained in the following way: 
 Consider the two variable population regression function:- 
 Yi = B1 + B2Xi + ui……………………… (PRF). 
 
where, 
 Yi is the dependent variable corresponding to each independent variable Xi, 
 B1 is the constant term. 
 B2 is the slope coefficient. 
 ui is the error or disturbance term in each observation. 
 
 Since the PRF is not directly observable, we estimate it from the sample 
regression function (SRF), 
 Yi = b1 + b2 Xi + ei…………………………….. (SRF). 
 
where  
 b1 is the estimator of B1. 

 b2 is the estimator of B2. 

 ei is the estimator of ui. 
 
 Solving the two, we get  
 b1 = ܻ ഥ  - b2 തܺ 
 
and,  
 b2 = ∑ሺݔi - ݔҧ) ( yi - ݕത ) / ∑ሺݔ௜ – ݔ ഥ  )2 
 
Features of the OLS estimators: 

1. The SRF obtained by the method of OLS passes through the sample mean 
values of X and Y. ܻ ഥ  = b1 + b2 തܺ  
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2. The mean value of the residuals, ݁ ഥሺൌ  ∑ ݁௜ / ݊ ) is always zero. 
3. The sum of the product of the residual ‘e’ and the values of the explanatory 

variable X is zero; these two variables are not correlated. ∑ ei . Xi = 0. 
4. The sum of the product of the residuals ‘ei’ and the estimated Yi (= పܻ෡) is zero. 

∑ ei . పܻ෡  = 0. 
 
 We have, 
 ei = Actual Yi – Predicted Yi 

 = Yi - పܻ෡   
 = Yi - b1 - b2 Xi 
  
 The residuals are simply the differences between the actual and estimated Y 
values, the latter obtained from the SRF. 
 The method of OLS states that the b1 and b2 should be chosen in such a way that 
the residual sum of squares (RSS), ∑ ݁௜ଶ is as small as possible. 
 Minimize ∑ ݁௜ଶ = ∑ (Yi - పܻ෡  )2 

 = ∑ (Yi - b1- b2 Xi)2 
 
 RSS is the function of the estimators b1 and b2 (once the sample values of y and x 
are given). 
 The values of b1 and b2 that actually minimize the RSS are obtained by solving the 
following two simultaneous equations:- 
 ∑ Yi = nb1 + b2 ∑ Xi 
 ∑Yi Xi. = b1 ∑ Xi + b2 ∑ ܺ௜ଶ  
 
where n is the sample size. 
 These simultaneous equations are known as the Normal Equations.  
 Now presenting the data of Fiscal deficit and lending rates in Indian economy of 
last 30 years along with the values of the variables. (at the back). 
 
 
OLS ESTIMATORSs 
 b2 = ∑ሺݔi - ݔҧ) ( yi - ݕത ) / ∑ሺݔ௜ – ݔ ഥ  )2  

 = -77247 / 226.575 
 = -340.933 
 b2 ≈ -340.9 
 b1 = ܻ ഥ  - b2 തܺ  
 = 1245.557 + 4793.054 
 b1 = 6038.614 
 
t-TEST 
We have, 
 ∑ ݁௜ଶ = 7147996 
 n = 20 
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 n – 2 = 18 
 ∑ ݁௜ଶ / n-2 = 3971109.22 
 V ( b2) = ఙమ∑ ௑೔మ = ଷଽ଻ଵଵ଴ଽ.ଶଶ଺ଵହ଻.ଽସ  
 = 644.87  
 se = ඥ V ሺ b2ሻ  
 = 25.394  
  
HYPOTHESIS 
 H0 : B2 = 0 
 HA : B2 ≠ 0 
 t = ௕మ ି ஻మ௦௘ ሺ௕మሻ  
 = ିଷସ଴.ଽଶହ.ଷଽସ = - 13.4244 for n = 30 and n-2 = 28 
 t28 at any level of significance is less than 13.424. Hence, b2 is significant and 
there is a negative relation between fiscal deficits and lending rates. 
 
 
THE COEFFICIENT OF CORRELATION r AND COEFFICIENT 
OF DETERMINATION r2. 
The coefficient of determination measures the overall goodness of fit that will tell us 
how well the estimated regression line fits the actual Y values.  

 r2 = 1 - ∑ ௘೔మ∑ ௬೔మ 
 
where ∑  ௜ଶ is calculated for 8 valuesݕ
 = 1 - ସ଻଺଻଼ଷଽଵହହ଴ଷସ = 0.947 
 
 Therefore, r2 is significant. 
 r = √ݎଶ = -0.973 (approximately) 
 
 The coefficient of correlation r is the measure of the strength of linear relationship 
between two variables x and y. 
 Hence, fiscal deficit and lending rates are strongly negatively related. 
 
 
HETEROSCEDASTICITY 
The examination of the data of residuals shows no discernible systematic pattern 
between ݁௜ଶ and X suggesting that perhaps there is no heteroscedasticity in the data. 
 
 
DURBIN WATSON d TEST FOR AUTOCORRELATION 
The hypothesis to be set up here is  
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 H0 : no correlation between error terms or no autocorrelation 
 HA : presence of autocorrelation. 
 
 And, d is calculated as  
 d = ∑ ሺ௘೟ ି ௘೟షమ ሻమ೙೟సమ∑ ௘೔మ೙೟సభ   
 
 We have calculated ‘d’ for the first 20 values. 
 So, d = ଷଵ଻ଽଶ଻଴଻ଵସ଻଻ଽ଺ ൌ 0.444777 (n = 20, n-2 = 18) 
 
 At  
 n = 20, dL = 1.201 
 dU = 1.41 
and d = 0.444777 < dL, hence we have the presence of autocorrelation. 
 And also, d ≈ 0, hence error terms are positively correlated. 
 Hence,The final conclusion is that fiscal deficit in India and its lending rates are 
highly negatively correlated and thus the monetary policy makers have to be cautious 
enough when making monetary plans and its consequent decisions.  
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THE END 


