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QUALIFYTIG ZXAMINATION

MATHEMATICAL STATISTICS

Part II, Afternoon May 29, 1958

DO FIVE PROBIFIS

Let

(a)
()
(e)
)

(a)
()

(a)

(b)

B(Yy4) = Bi¥yg o Tor 1 = 1,2, § = 1,2, with (x,) = (-g g’

State additlonil assumpblons sufficiant for a test of the hypothesis £ =0 , |
Give a procedure for this test at the .10 sigmificance level,

‘Wha% is the pover of this test?

Ignoring the problem of testing the hypothesis £ =0 , glve a proceduwre
forr almultaneons confidence limits, at ths ,80 confide.nca lsval, oa all
mantities of “he form < + fyx for i = 1,2 and for s11 Fis

Stata the Causg-Markoy Theorem,

Jrova the theorem,

Lot 2 = (X,Y) have a 2-dincngionsl normal distribution with mean O znd
mimown covesdanes matrixz, On the basis of n observations on 2
describe how you would decide whether or not X and Y are independsat,
Jxploin why your procedure sacns recsonabla,

For OSiaSgy let 2 =(X,Y) have a 2-dinensional distribubion fwschion
7 (%,7) deternined by

Pa{x=x,I=y} =a if x=1,y=21
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Provlem 3 contimed

=£-‘-§3 if x=21, y ==l

=1..339-a if % =0,y =0
= 0 otherwizse,

Agovmding that a 1s wnlnoun and given n observations on 2 descrite
how you weuld decide whether or not X and ¥ are independente

hw Ist xl’ o-oo-’xu he real randonm variables ﬂa'biafying
(=) X; is normal with mean C and variance i,
(») %, - X, is normal with mean O and variance 2 < 3i
() for 1<33k<R, X, =Xy is independent of x;l T
Whet is the joint distribution of X ,0ee,X 7

)

50 Let X Do a p=dimensional random vector with mean O and covariance mataix A,
For p =1 Chebyshov's inequslity says P 1}l >t} g_é where ¢°° = Var X ,
B

Oive and prove a simllar inequality for general .
6o Let XI,IE have the mmltincmial distribution 1.2.,

for Og\:’L,Yagn, Yla.-v’z;ga

A

nd _p, 'p Va(l-plwp )
P £x:l. =¥ 3y = yé} A Yy i a=g =, 78 e E

N Yo -Yé

Heve PysPp &Te non-regative with py + 1, £1 , Desewmibe a way of untilizing
the Hotelling T° statistie to test whether or nob py =D, = /3 o



