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QUESTION 1 [Total marks= 20]

(@ 0 =E(T) =E(@Ty1+bTy) =aE(T1)) + bE(T2) =ad +b) — a+b =1 4
(b) If Var (Ty) = 2Var (T»), then
Var(T) = a?Var(Ty)+ b?Var(To)
2a°Var (To) 4+ b?Var (To) = (2a% + b%)Var (T)
(5)
(c) Minimize Var (T) by choice of a and b subject to the constrainta+ b = 1.
Now, Var (T) = (2a2 +1-2a+ a2) Var (T) = (3a®—2a+1)Var (T,) upon using the constraint

b=1-a.
oVar (T
Furthermore, 0 = % =(@a-2Var(T) = a=3=2andb=1-%=2areaandb
which minimizes Var (T). ()
Var (T ,
d) Var(T) = (3 -2+ 1) Var(Ty) = 4Var(To) = re(To, T) = Var((T)) = 2 = T is better
2
than T, since it has the smaller variance. (4)
Question 2 [Total marks= 20]
(@ MME: E(X) =u — MME of u is X. 4)
n —%anxi—u)z
MLE:L(u) =[] f(ilw) = @r)™"% = and
i=1

() =InL(n) = —g In(2r) — %Zi”:l(xi — 1) =1'(n) = Z(Xi — u) = the MLE of u is
i=1

n
4 which solves Z(xi — 1) = 0 and the solution is & = X which is also the MME of . (12)
i=1

(b) The MLE of x3is x2 by the invariance property of MLE's. (4)
Question 3 [Total marks=13]
@ 1"(w) = —n= In(n) = —E[lI"(w)] = —E(=n) =n. (4)
(b) Var () = Var(X) = var(X) = 1. (2)
_ 12
(©) 9(u) = E(i) = E(X) = 4 => ¢'(1) = 1= CRLB = |[%ﬂ) =% =Var (i) (@)
n
(d) Since E(#) = x and Var (#) = CRLB, this means u isa MVUE of u. 3
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Question 4 [Total marks=25]
(@ X=3=4% 2)
(b) E(X)=nf =20 = 0 = JE(X) = MMEof 0 isf = 3X = 5 = 1. (4)

L@ : 0) = 041 —0)8 i 2
(c) L( )Zil;llp(xll ) =06"(1-0) il;llmﬁ
1(@) = InL(@) = i In +4In(®) + 8In(L — 0) = I'(9) = 4 8 — the
B CEa 2x@2-x%) 6 1-6
A 4 8 .1
MLE of ¢ is & which solves i — = 0 and the solution is § = 3 (8)
- X 821 (0) 4 8 o
d) MME and MLE: 1g(@) = lg(0) = — =[—+—] =54since§d =0 =
@ ) ) 00% lg—13 LO%2  (1—=0)2 113
! Hence var @) = Var (h) ~ ! _1and se@) = sed) =,/ 1 01361 (8)
3 N @) 54 N S Vs
(e) Neither since both are unbiased and have equal standard errors. 3)
Question 5 [Total marks=22]
Since E(X) = 6, then the MME of 6 is § = X. (4)
o - 1 0
Var (@) = Var(X) = EVar(X) = (2)
2In f
In f (x]0) = —In(x!) — 6 + xIn(@) and anafogxle) = —;—2. Thus, the Fisher information for 6 is
221In f(x|0)
X % n
" [02] "2~ g

Now, for an unbiased estimator of 9, g(9) = ¢ and g'(¢)=1. Hence,
& 1 Z

CRLE=1L0 " e
. ) y . (8)
E@) = E(X) =6 and Var (9) = CRLB implies that § isa MVUE of 6. 3
Var(X) =% = 1E(X) = E(X?) — [E(X)]? = E(X?) — 0> =
E(X?) —EX) = E(X?-1iX) =0? =
X2 — X is a MVUE of 62 since the estimator is unbiased and is a function of a MVU E of 6.
%)
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