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Instructions: All questions are compulsory. 

SECTION A  
(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1  Find 𝑏 and 𝐴 such that the density function 
ଵ

ଶ஠
𝑒𝑥𝑝{−

௫మା௬మାସ௫ି଺௬ାଵଷ

ଶ
} 

can be written of normal density function.. Also find μ௫ , μ௬ , σ௫ , σ௬ , σ௫௬. 
4 CO1 

Q 2 Show that 𝑑ଶ(𝑥, 𝑦) = Σ௝ୀଵ
௣

൫𝑥௝ − 𝑦௝൯
ଶ
 is equal to 𝑑(௫,௬) = ൫𝑣௫ − 𝑣௬൯

ଶ
+

𝑝(𝑥̅ − 𝑦ത)ଶ + 2𝑣௫𝑣௬൫1 − 𝑟௫௬൯, where 𝑣௫
ଶ = Σ௝ୀଵ

௣
൫𝑥௝ − 𝑥̅൯

ଶ
, 𝑥̅ = Σ௝ୀଵ

௣
𝑥௝/𝑝 

and 𝑟௫௬ is the correlation. 

4 CO2 

Q 3 Consider a sample data involving 3 variables with  mean and covariance 
as follows: 

𝑦ത = ൭
28.1
7.18
3.09

൱ and Σ = ൭
140.54 49.68 1.94
49.68 72.25 3.68
1.94 3.68 0.25

൱ 

Test 𝐻଴ for μ = (15, 6,   2.85)ᇱ. (Use T.଴ହ,ଷ,ଽ
ଶ = 16.766) 

4 CO2 

Q 4 Show that 𝐸[𝑦పෝ − 𝐸(𝑦௜)][𝑦పෝ − 𝐸(𝑦௜)]ᇱ = 𝐸[𝑦పෝ − 𝐸(𝑦పෝ)][𝑦పෝ − 𝐸(𝑦పෝ)]ᇱ +
[𝐸(𝑦పෝ) − 𝐸(𝑦௜)][𝐸(𝑦పෝ) − 𝐸(𝑦௜)]ᇱ 

4 CO2 

Q 5 Show that 𝑏ଵ,௣ and 𝑏ଶ,௣ are invariant under the transformation 𝑧௜ = 𝐴𝑦௜ +

𝑏, where 𝐴 is non singular. 
4 CO3 

SECTION B  
(4Qx10M= 40 Marks) 

Q 6 Find the covariance matrix for the following data: 
Person Height (x) Weight (y) 
1 69 153 
2 74 175 
3 68 155 
4 70 135 
5 72 172 
6 67 150 
7 66 115 
8 70 137 

10 CO1 



9 76 200 
10 68 130 

 
 

Q 7 Suppose a data is given for five variables 𝑦௜ , (𝑖 = 1,2, . . ,5) whose 
sample mean vector and covariance matrix are given as follows: 

𝑦ത =

⎝

⎜
⎛

36.09
25.55
34.09
27.27
30.73⎠

⎟
⎞

, 𝑆 =

⎝

⎜
⎛

65.09 33.65 47.59 36.77 25.43
33.65 46.07 28.95 40.34 28.36
47.59 28.95 60.69 37.37 41.13
36.77 40.34 37.37 62.82 31.68
25.43 28.36 41.13 31.68 58.22⎠

⎟
⎞

 

Suppose 𝑧 = 3𝑦ଵ − 2𝑦ଶ + 4𝑦ଷ − 𝑦ସ + 𝑦ହ, 𝑤 = 𝑦ଵ + 3𝑦ଶ − 𝑦ଷ + 𝑦ସ −
2𝑦ହ be two linear functions. Find the correlation between 𝑧 and 𝑤. 

10 CO2 

Q 8 Let 𝑓(𝑥, 𝑦) = ൜
2, 0 ≤ 𝑥 ≤ 1, 0 ≤ 𝑦 ≤ 0
0,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Find: 

a. 𝐹(𝑥, 𝑦) 
b. 𝐹(𝑥) 
c. 𝑓(𝑥) 
d. 𝑓(𝑥|𝑦) 
e. 𝐸(𝑋௡𝑌௠) 

Prove that 𝑋 and 𝑌 are independent. 

10 CO1 

Q 9 Find the maximum distance by single linkage clustering for the following 
distance matrix: 

 

 

 

 

 

 

 

 

OR 

City Distance 

Atlanta 0 536.6 516.4 590.2 693.6 716.2 

Boston 536.6 0 447.4 833.1 915 881.1 

Chicago 516.4 447.4 0 924 1073.4 971.5 

Dallas 590.2 833.1 924 0 527.7 464.5 

Denver 693.6 915 1073.4 527.7 0 358.7 

Detroit 716.2 881.1 971.5 464.5 358.7 0 

10 CO3 



Find the maximum distance Ward’s method for the following distance 
matrix: 

 

 

City Distance 

Atlanta 0 536.6 516.4 590.2 693.6 716.2 

Boston 536.6 0 447.4 833.1 915 881.1 

Chicago 516.4 447.4 0 924 1073.4 971.5 

Dallas 590.2 833.1 924 0 527.7 464.5 

Denver 693.6 915 1073.4 527.7 0 358.7 

Detroit 716.2 881.1 971.5 464.5 358.7 0 

SECTION-C 
(2Qx20M=40 Marks) 

Q 10 Define the following terms: 
a. Marginal Distribution 
b. Statistical Independence 
c. Maximum Likelihood Estimators 
d. Generalized Variance 
e. Canonical correlation 

20 CO1 

Q 11 Find five points in two dimension such that the interpoint distances 𝑑௜௝ 
in two dimensions are approximately equal to the values of δ௜௝ in D. 

𝐷 = ൫δ௜௝൯ =

⎝

⎜⎜
⎛

0 2√2 2√2 2√2 2√2

2√2 0 4 4√2 4

2√2 4 0 4 4√2

2√2 4√2 4 0 4

2√2 4 4√2 4 0 ⎠

⎟⎟
⎞

 

 
OR 
 
Given the measurements on the first and second adult sons in a sample 
of 10 families. 

20 CO3 



 
 
Test independence of (𝑦ଵ, 𝑦ଶ) and (𝑥ଵ, 𝑥ଶ) for the sons data. 
 
 
 

 




