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5. Let {Xy,..., X,} be a random sample from the discrete uniform distribution on {1,2...60}.
That is, the pmf for X; is
irx=1,2...9,
fzo)=<"’ _
0, otherwise.

Show that max; X; is a sufficient statistic for 6.
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3. [65 pts] If X is normal with mean p and variance o2, it has the following pdf

Tl exp(—1M>,fomeR.

oV 2 2 o2

Let X and Y be jointly normal with the joint pdf

1 1 x2 oY y2>>
x,y) = exp| ————— —2 + = , forz,y e R 3
f(@y) 2roxoy+/1 — p? P < 2(1—p?) <U§< oxoy 0y d ®)

where ox > 0,0y > 0 and —1 < p < 1 are some constants.

(d) Now, suppose I observe a random sample {(X;,Y;)";} from the population distribution

(3).

i. [10 pts] Find a sufficient statistic for the parameters of interest (0%, 0%, p). Clearly

state your reasoning.
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ii. [8 pts]Let 6% = —=>"" | Y;%. Find the mean of 63 and the finite-sample distribution
of 6%.
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i [7 pts] Let s = =30, (V; — }7)2, where Y = 13" V. Find the mean of s
and the finite-sample distribution of 3.

From The. lexture motes, toe b Gt ECSE = &¥, ool %’é’iwﬁ-f.

s St~ 25984

Questin 3 (ECONS(G0 2022 FALL Midkeerm)

5. |25 pts|] Suppose X ~ N(u,0?) with an unknown mean g and known variance o2 > 0. We
draw a random sample X := { X3, X»,... X,,} of size n from X. We are interested in estimating

1 based on X.

(a) Find a minimal sufficient statistic for .
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7. [Hong 6.5] Suppose X" = (X1,...,X,) is an iid N(uy,0?) random sample, Y™ = (Y1,...,Y;,)
is an iid N(p9,03) random sample, and the two random samples are mutually independent.

Find the distribution of X,, — Y,, where X,, and Y,, are the sample means of the first and

second random samples, respectively.
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