
Statisti
s 583, Problem Set 6

Wellner; 5/3/2000

Reading: Le
ture Notes, Chapter 6, pages 25-42;

Lehmann, TSH (Se
ond Ed.), Chapter 6, pages 282 - 364;

Ferguson, MS, Chapter 5, Se
tions 5.6-5.7, pages 242-257.

Due: Wednesday, May 10, 2000.

1. Suppose that X

ijk

, i = 1; : : : ; I, j = 1; : : : ; J , k = 1; : : : ; K satisfy the general linear
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Æ
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= 0 for all j. (Æ

ij

is 
alled the intera
tion e�e
t of the ith row and the

jth 
olumn.)
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where X

ij�

=

P

k

X

ijk

=K, and so on.

(b) Find the UMP invariant test of the hypothesis of no row e�e
t H

0

: �

1

=

: : : = �

I

= 0. What is the distribution of the test statisti
 under the general linear

hypothesis { in
luding the non
entrality parameter?

(
) Find the UMP invariant test of the hypothesis of no intera
tion e�e
t H

0

: Æ

ij

= 0

for all i; j. What is the distribution of the test statisti
 under the general linear

hypothesis?

2. Suppose that X

i

, i = 1; : : : ; I and Y

j

, j = 1; : : : ; J satisfy the general linear

hypothesis with E(X

i

) = �

1

+ �

1

u

i

and E(Y

j

) = �

2

+ �

2

v

j

where the u

i

and v

j

are known and

P

u

i

=

P

v

j

= 0,

P

u

2

i

= I,

P

v

2

j

= J . Find the UMP invariant

test of H : �

1

= �

2

versus K : �

1

6= �

2

. What is the non
entrality parameter Æ

2

for

your test?

3. What is the lo
ally best rank test of F = G against F = (e

�G

� 1)=(e

�

� 1), � > 0?

Of F = G against F = G=(e

�

(1�G) +G)?

What 
an you say about the power of these tests?
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4. Suppose that X

1

; : : : ; X

n

are independent Exponential(1) random variables. Let

Y

i

� X

(i)

, for i = 1; : : : ; n, denote the order statisti
s 
orresponding to X

1

; : : : ; X

n

.

(a) Show that the ve
tor (Y

1

; : : : ; Y

n

) has the same joint distribution as (W

1

; : : : ;W

n

)

where W

i

�

P

i

j=1

Z

j

=(n� j + 1) and Z

1

; : : : ; Z

n

are i.i.d. Exponential(1).

(b) Use the result of (a) to 
ompute E(Y

i

), V ar(Y

i

), and Cov(Y

i

; Y

j

) for any �xed

i; j.
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