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SECTION A
(5Qx4M=20Marks)
S. No. Marks Co
2 2 _
Ql Find b and A such that the density function i exp{— Xy +42x 6y+13} 4 Cco1
can be written of normal density function.. Also find py, 1y, Oy, 0y, Oy .
Q2 Show that d?(x,y) = Z]p:l(xj - yj)z is equal to d*) = (v — vy)z +
p(x — )2 + 2v,v, (1 — 1y, ), where vZ = Z]p:l(xj — f)z, X = Z]’.’=1xj/p 4 Cco2
and 1y, is the correlation.
Q3 Consider a sample data involving 3 variables with mean and covariance
as follows:
28.1 140.54 49.68 1.94
y= (7.18) and X = <49.68 72.25 3.68) 4 co2
3.09 1.94 3.68 0.25
Test Hy for p = (15, 6, 2.85)". (Use T§s30 = 16.766)
Q4 [Show that E[5,— EGIm - EGOI = EB - EGIGL - EGOT + |, o
[EGD — EQIIEG) — E()]
Q5 Show that b, , and b, ;, are invariant under the transformation z; = Ay; +
1 2, 4 CO3
b, where 4 is non singular.
SECTION B
(4Qx10M= 40 Marks)
Q6 Find the covariance matrix for the following data:
Person | Height (x) | Weight (y)
1 69 153
2 74 175
3 68 155
1 70 135 10 col
5 72 172
6 67 150
7 66 115
8 70 137




9 76

200

10 68

130

Q7 Suppose a data is given for five variables y;, (i = 1,2,..,5) whose
sample mean vector and covariance matrix are given as follows:
36.09 65.09 33.65 47.59 36.77 25.43
25.55 33.65 46.07 2895 40.34 28.36
34.09 47.59 2895 60.69 37.37 41.13 10 CO2
27.27 36.77 4034 3737 6282 31.68
30.73 25.43 2836 41.13 31.68 58.22
Suppose z = 3y; — 2y, +4y3 — Y4 +ys,Ww =y; +3y; —y3 +¥a —
2ys be two linear functions. Find the correlation between z and w.
Q38 _{Z,OSxSI,OSySO
Let f(x,y) = 0, otherwise
Find:
a. F(x,y)
b. F(x) 10 Co1
c. f(x)
d. flxly)
e. E(X™Y™)
Prove that X and Y are independent.
Q9 Find the maximum distance by single linkage clustering for the following
distance matrix:
City Distance
Atlanta | 0 536.6 | 516.4 | 590.2 | 693.6 | 716.2
Boston | 536.6 | 0 4474 | 833.1 | 915 881.1
Chicago | 516.4 | 4474 | 0 924 1073.4 | 971.5
Dallas | 590.2 | 833.1 | 924 0 527.7 | 464.5 10 CO3
Denver | 693.6 | 915 1073.4 | 527.7 | 0 358.7
Detroit | 716.2 | 881.1 | 971.5 | 464.5 | 358.7 |0

OR




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 4474 | 833.1 | 915 881.1
Chicago | 516.4 | 4474 | 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 | 3587 |0

SECTION-C
(2Qx20M=40 Marks)

Q10 Define the following terms:
a. Marginal Distribution
b. Statistical Independence
c. Maximum Like%ihood Estimators 20 cot
d. Generalized Variance
e. Canonical correlation
QIll Find five points in two dimension such that the interpoint distances d;;
in two dimensions are approximately equal to the values of §;; in D.
/ 0 2v2 2v2 2v2 2V2
22 0 4 42 4
D=(8;)=|2vZ2 4 0 4 42
2V2 42 4 0 4 20 Co3

22 4 42 4 0
OR

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




First Son

Second Son

Head Head Head Head
Length Breadth Length Breadth
Vi Y2 X X2
191 155 179 145
195 149 201 152
181 148 185 149
183 153 188 149
176 144 171 142
208 157 192 152
189 150 190 149
197 159 189 152
188 152 197 159
192 150 187 151

Test independence of (y;, y,) and (x4, x,) for the sons data.






