Stat871 HW10

1. Xi,..., X, is a random sample from N(u, 0?). Re-parameterize § = 02 and 7 = ?'“—2

(1) Write f(x1,...,zpn; 0, T) asexp [p(0, 7) + q(x1, ..., zpn) + 7(0)T (21, .., ) + 7S (21, ..., Tp)].
Identify p(0, 1), q(x1,...,xy), 7(0), T(x1,..,2y,) and S(z1, ..., zy).

(x;— 2
flz1, . xn; 0, 7) = (2ml2)n/2 exp [Zz(_&ﬂu)

DT T + “Ziml}

= exp |—%1In(270?) St — oy + ==
= exp|—2In(2n0) — 207% + =5 > 2 + 1Y, xL}
= exp[p(d, 7)+ q(x1, ..., xn) + r(O)T (21, .., x0) + 7S(21, .., )]
0, 7) = —5In(270) — g972, q(x1,..yxy) =0
r(0) = =5, T(x1,..2n) = >0z} and S(zq,..,2n) = i 3.

(2) Identify a sufficient statistic for § and a sufficient statistic for 7.

By factorization theorem, 7'(X1, .., X,,) is sufficient for 6, and S(X7, .., X,,) is sufficient
for 7.

(3) Show that with respect to 6, the likelihood function has monotone ratio in 7'( X1, .., Xp).

91 < 02 — A = M — e[p(ezﬂ')—p(&,’r)} . 6[T(62)—T(91)]T(1’1,..,an)

(z1,yn; 01, 7)
With increasing function of r(§) = —4; on 6 € (0, co), the ratio A is an increasing
function of T'(x1, ..., xy).

2. For conditional a-level UMP test on Hy : 6 < 0y versus H, : 0 > 6y with 0 in 1, the

conditional pdf of T" given S, frg(-) = T j;((:; ‘Z))((izz,:)) i

Express f(r,5)(t, s; 0, 7) via fy(u,02/n)(*), the pdf of N (u, ‘;—2>7 and fy2(,—1)(-), the pdf of
x(n—1). i

~ 2—77,7 .
Hint: X = % ~ N(u, 0%/n) and ZZXQ% ~ x%(n — 1) are independent.

is needed.

— 22— 1 (S )2 _1g2
.M:X:%NN(,M, o?/n) = N(O7, 7/n) and V = 2 32(2 0 _ T 6"5 ~x%(n —1) are

independent. So the joint pdf for (M, V) is

fou,vy(m, v; 0, 7) = fnior 0/m)(m) - fr2m—1)(v).

0 (m,v) m% m, 0 1 1 1 .. -
But abs‘ 8(t,7s) — abs Ué 1)5 — abs # n%:% =7 = ha- Thus the joint pdf for (T, S)

1S

s 52 1
f(T.,S)(ta s; 0, 7-) = f(N(@T,Q/n) (E) : fXQ(nfl) ([t - ’I’L]/0> ’ @



