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Education expenditure is on a rise in India. With only 5.4 billion being spent in 1980, 
this figure rose to a dramatic 42.2 billion in 2009. Apart from this, the literacy rate has 
also been increasing steadily and stood at 71.6% in 2009 whereas it was 42% in 1980. 
Thus it has been tried to study this positive relationship between government’s 
education expenditure and India’s literacy rate in this paper. 
For this  a regression analysis has been conducted where  the impact of education 
expenditure on literacy rate has been studied. In this analysis,   ‘Y’ denotes literacy 
rate and  ‘X’ denotes education expenditure such that  
          Yi  =      b1    +     b2Xi      +      ei 
 
 Here b1 is the autonomous literacy rate. 
 b2 is the regression coefficient that explains the impact of education expenditure 
on literacy rate. 
 ei is the error term / non-explanatory variables.  
 
 According to this analysis 
                                     b1   =    41.31 
                              b2     =    0.918 
 
 This means that literacy rate will be at least 41% irrespective of the government 
expenditure on education. 
 The table shown provides the data for last 30 years and the key formulae used are: 
                           b1    =      �    -     b2 ݔҧ 
                           b2   =     ∑ ௫௬ି௡ ௫.ഥ  ∑ ௫೔మି ௡ ௫ҧమ   
                           ei      =       Yi   - ( b1   +    b2.  Xi ) 

                           R2    =     1  -   ∑ ௘೔మ∑ ௬೔మ  

 
 



354  N. Shradha Varma 
 

 

 From the table it has been proved that 
                          ∑ ݁௜ଶ     =    580.739 
                          ∑  ௜ଶ    =    969897.07ݕ
                            R2        =    0.9994 
                             R        =     0.997   
 
 So the education expenditure and literacy rate are highly correlated. Education 
expenditure explains about 99.4% of the variation in the literacy rate. 
 Now, we come to the errors which model should not have. 
 A classical regression model should be free from the problems: 
1. Multicollinearity : It shows that the relationship between two    explanatory 
variables. There is no multicollinearity in our model as the considered explanatory 
variable is only one. 
2. Heteroscedasticity: A good regression model should be free from it which means 
unequal variances of the error term. In mathematical terms, it means that variances of  ݁௜ଶ is not same for all. 
3. Autocorrelation: In a classical regression model, covariance  
                                   (u1 , u2 )  =  0  for every  u1  ≠  u 2. 
 
 When this condition is not satisfied, the disturbance term is subject to auto 
correlation or serial correlation. The consequence of autocorrelation is an inefficient 
OLS estimator. 
 To detect autocorrelation, Durbin Watson d test is being used. 
Here    d     =    ∑ (et  -   et-1  )2 /  ∑  ݁௧ଶ  
                   =     ଵ଴଻.ହସଽସହ଼଴.଻ଷଽ  
                   =      0.185  
 
this indicates that there is almost perfect positive autocorrelation. 
 
 This autocorrelation can be removed by taking a lag variable. 
                     Yt  =     b1    +   b2Xt      +    et   
                     Yt  =  41.31  +  0.918Xt   +   et…………………(1) 
 
 This is the equation of our model.  
 Now we assume that the error terms follow the autocorrelation pattern such that  
            et      =      ρ et-1     +    vi         ( -1 ≤  ρ  ≤   1 ) 
 
where vi is the error term.   
 Now we take lag variable Yt-1 and multiply by ρ. 
           ρYt-1  =   ρb1    +   ρb2Xt-1   +  ρet-1 ………………….(2) 
 
 Subtracting equation (2) from equation (1) 
    Yt-1  - ρYt-1  =   b1 (1-ρ)   +   b2 (Xt-1 - ρXt-1)   +  vt 
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 We can write it as  
         Y*      =     b1*   +    b2. X*    +   vt 
 
 The value of ρ according to Theil- Nagar is  

               ρ   =  
௡మ  ቀଵି೏మቁା ௞మ௡మ  ି  ௞మ  

                
                                            
                 
                =   ଽ଴଴  ሺ  ଵି ଴.ଵ଼ହ/ଶሻ  ା  ସଽ଴଴ିସ  
                =    0.1023 
                                                  
 For the detection of heteroscedasticity we have plotted a graph of ݁௜ଶ - X.  
 From the graph we can see that there is no relationship between ݁௜ଶ and X, it is 
random. Thus we can conclude that there is no heteroscedasticity in our model. 
 Hypothesis testing of bi: 
 We have conducted a t-test to find out whether education expenditure has an 
effect on literacy rate or not. Thus our hypothesis is set up like: 
                         H0      :    b1  =    0 
                         HA     :    b1   ≠    0 
                          t    =   

௕భ ష  ෡್భ       ௦.௘.ሺ௕భሻ   
              s. e. ሺbଵሻ =   ஢୳ ඥ∑ ௫మ  
Since we don’t know the value of σ u , we will calculate it from  su . 

                              su  = ∑ e2 /  n-2 
                                           
                                          
                    =  580.734 / 28 
                    =  20.8 
We know,         ∑ x2  = 10623 
So,                    t    =   ଴.ଽଵ଼ଶ଴.଼/√ଵ଴଺ଶଷ 
                        =   4.57 
 
 Critical value of t at 0.05 level of significance and 29 degrees of freedom is 
2.045.Hence we reject  our hypothesis and so b1 ≠ 0. 
 Thus education expenditure has an effect on the literacy rate. The value of b1 = 
0.918 which implies that if the education expenditure is increased by 1 billion, the 
literacy rate will rise by 0.918 %.      
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THE END 
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