Mathematical Statistics
Spring 2003
Test 4 (Closed Book)

1 Congder arandom sample (Xl, ) S Xn) from a Poisson digtribution with mean
| .
(8  Showthat S=Q X, isasufficent saisicsforl .

i=1
(b) Show that the distribution of S= g X, is aso aPoisson distribution.
(Hint: Use m.g.f.) =
()  Show that the conditiondl distribution of (X, X,,..., X, ) given S is
independent of | .

(You can do part c even if you can not do part b.)



2 Congder arandom sample (Xl, Xy ey X, ) froma N(rm, 81) .

@  Showtha C={(x,,X,,...x,): X3 c} isabest critical region for testing
H,:m=40 agang H, : m=44.

(b) Find n and ¢ suchthat a =0.05 and b =0.10.



Consider arandom sample (X,, X, ..., X, ) froma N (m100) .

@ Totest Hy: m=75 agang H, : m> 75, what isthe critica region
[0} a
specified by the likelihood retio test criterion?

(b) Isthis test uniformly most powerful? Explain.

(© Can H, bergected a 0.05 level of sgnificance if arandom sample of
Sze 25yidded X =78.6?

(d) What isthe p-vaue of this test?



Consider arandom sample (X,, X,....,X,, ) fromab(1, p) andlett (p)=p.
@ I E(Xj)=pfori=1,2, ..., n,thanshow that X isan unbiased
estimator for t (p).
(b)  If Var(Xj)=p(1- p) fori=1,2, ..., n,then show that
Var()?): p(1- p).
(© Find the Cremep- Rao lower bound for the variance of any unbiased

estimator of t (p).
d Is X UMVUE t (p)?Explain.




Let X ~N(m100). Totest Hy:m=80 aganst H,:m> 80, let the critical
region be defined by C ={ (%, Xp..... Xp5) : X 2 83 , where X isthe sample mean
of arandom sample of size 25 from this digtribution.

(&  Whatisthe power function K (m) of thistest?

(b)  Whaisthesignificant level of this test?

(c) Wha aethevauesof K(80), K(83),and K(86)?
(d) What isthe p-vaue corresponding to X =83.417?



