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1. [Hong 6.8] Establish the following recursion relations for sample means and sample vari-

ances. Let X, and s be the sample mean and sample variances based on random sample
{X1,X5...X,}. Then suppose another observation, X, ., becomes available. Show:

(a) Xny1= 7X"+,Ll++ln o,

(b) ns?,, = (n—1)s2+ (X1 — X,)%
Ca) Check Solution

(b) Method 1 Stavt with LHS
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2. [Hong 6.6] Suppose X" = (X1,..., X, ) is an iid N(u, 0%) random sample, Y" = (Y}, ...,Y,) is
an iid N(u, 0?) random sample, and the two random samples are mutually independent. Let
X, and Y, be the sample means of the first and second random samples, respectively, and let

s3 and s% be the sample variances of the first and second random samples respectively. Find:

(a) the distribution of (X,, — Y,,)//202/n ;

ThCO(/eM IF X\J L =1) M )‘4 are “d \/\F(JA.U’Z_) ) W

@ Xn omd §* are (rolepenclent
® C_“)i ~ (><n—

r 2 2
PEE| Let éza.zz, e, 20} be iid W(01) , then & B~ Ky )
et 2AWT00) and &~ Yy be ivdependent . Then T=T& ~V v

Ca) (bd ¢ ¢) See Solution

(d) the distribution of (X,, — Y,)/v/(s% + s3)/n;
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(e) the distribution of (X,, — Y,,)//s2/n, where s? is the sample variance of the difference
sample Z" = (21,25 ... Z,), where Z; = X; =Y, i=1,2...n.
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4. [Final exam, 2022] Let {Xi,...X,} be iid with pdf f(z | ) = e"@91{x > 0}. Show

Y =min{Xj,... X,.} is a sufficient statistic for § without using the Factorization Theorem.
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