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   CO BL 
Q.1(a) An experiment has a single factor with five groups and seven values in each group. The 

SSB=60, SST=210. Calculate the following: 
i) SSW (within sum of square) 
ii) Degrees of freedom for between-group variation? 
iii) Degrees of freedom for within-group variation? 
iv) Total degrees of freedom 
v) The value of F-statistic 

[5] 3 3 

Q.1(b) Derive the estimates of the coefficients (𝛽଴ 𝑎𝑛𝑑 𝛽ଵ) for a simple linear regression model 
using OLS method. 

[5] 2 2 

     
Q.2 The following data present height of plants grown under different levels of watering 

frequency (daily, weekly) and sunlight exposure (None, low, medium and high) for one 
month. Use an appropriate statistical tool to test at α=0.05 level whether the different 
levels of these two factors influence the plant’s height. 

  Sunlight Exposure 

Watering 
Frequency None Low Medium High 

Daily 4.5 5 6.4 6.3 

 4.4 5.2 6.2 6.4 

 3.2 5.6 4.7 5.6 

Weekly 4.4 4.9 5.8 6 

 4.2 5.3 6.2 4.9 

 3.8 5.7 6.3 4.6 
 

[10] 3 4 

     
Q.3 For an economy, the ‘price index’ is assumed to depend on ‘interest_rate’ and 

‘unemployment_rate’. The OLS output of multiple linear regression model is given below: 
 

 
Based on the output, answer the following: 
i) How ‘interest_rate’ is influencing the price index? 
ii) How ‘unemployment_rate’ is influencing the price index? 
iii) Suppose the model’s R2 is 0.89, what does it suggest? 
iv) The calculated F-statistic for the model is 92.6 and the corresponding p-value is  
3.83064x10-11. Comment whether the regression model is significant at α=0.05 level. 

[10] 4 4 

     
    PTO 
     
     
     
     



     
     
     
     

Q.4 The yield y of a chemical process is a random variable whose value is considered to be a 
linear function of the temperature x. The following data present the values of x and y: 
 

Temperature 
in °C (X) 0 25 50 75 100 

Yield in 
grams(Y) 14 38 54 76 95 

 
i) Fit a regression line Y on X and comment on how yield is getting affected by 
temperature. 
ii) At α=0.05 level, test the statistical significance of the slope  (𝑡 −
𝑡𝑒𝑠𝑡 𝑓𝑜𝑟 𝛽ଵcoefficient) and evaluate if temperature is a significant predictor of yield. 

[10] 1 3 

     
Q.5(a) State the assumptions of Multiple Linear Regression analysis. [5] 4 2 
Q.5(b) Why is residual analysis done after fitting a regression model? Which plot is used to check 

the normality assumption of residuals in regression analysis? 
[5] 5 2 
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