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1. Let X1; X2; � � � ; Xn be a random sample from N (�; �2) where � is known to be integer
valued and �2 > 0: Find the maximum likelihood estimators (MLE) for � and �2: [12]

2. Consider the following probability density function (pdf)

fX (xja; b; c) =
2 (x� a)

(b� a) (c� a) for a � x � c

=
2 (b� x)

(b� a) (b� c) for c < x � b (1)

= 0 otherwise,

where a < c < b and a 2 (�1;1) : If a < c < b are all known in (1), then how would
you draw a random sample of size 15 using a direct method? Find the median of the
distribution (1). [10 + 2]

3. Let X1; X2; � � � ; Xn be a random sample from N (0; 1) : Let us denote by Rj the rank
of Xj; 1 � j � n; de�ned as #fi : Xi � Xjg: Find �R1Rn : Let Y1 =

Pk
j=1Rj and

Y2 =
Pn

j=k+1Rj; 1 � k < n; �nd �Y1Y2 : [8 + 4 = 12]

4. Let X1; X2; � � � ; Xn be a random sample from Exp(�) : Derive the likelihood ratio test
(LRT ) for testing the hypotheses

H0 : � = �0 versus H1 : � 6= �0

at level of signi�cance �: Also obtain the p value. [10]

5. Tall cut-leaf tomatoes were crossed with dwarf potato-leaf tomatoes, and n = 1611
o¤springs were classi�ed by their phenotypes.

Phenotypes Count
Tall cut-leaf 926
Tall potato-leaf 288
Dwarf cut-leaf 293
Dwarf potato-leaf 104

Genetic theory says that the four phenotypes should occur with relative frequencies in
the ratio 9 : 3 : 3 : 1: Do the observed data support this theory? Take the level of signi�cance
� to be 0:05: Also report the p-value: [12]
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