17.7] Additional Limit Theorems.
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Note further that convergence in probability

(Thimn 7.6.3 is a limited converse that is true)

is stronger than convergence in distribution: S o
W p p L (sequence of asvmp. normal variables
Thln: If 1/;1 — Y_} thCI] Kl — Y (Th(’ converse is NOT tl'l.l('.'-) converges in prob. to the asymp. mean)



If Y,, %+ ¢, then for any function ¢(y) that is continuous at ¢,
g(Yn) — g(c)

Proof: Because ¢g(y) is continuous at ¢, then
Ve > 0,0 > 0 such that

ly — | <0 = |g(Ya) — g(c)| < e. Then it follows

that Plly — ¢ < 0] < Pllg(Ya) — g(c)| <]

Because Y,, — ¢, then lim P[|Y, —¢| < 6] =1
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Thus, lim P[|Y, —c| < 6] =1 < P||g(Yn) — g(c)| < €]
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The only way lim P[|g(Y,) — g(c)| < €] > 1
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is if lim P[lg(Y,) — g(c)] < ¢ = 1
n—00 Thus, oY) = g(c)
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Tane I ¥ —d> Y, then for continuous g(y)

d
) —s ¥
9(¥n) 9() Note: ¢(y) does not depend on n.

Thm  Tf M’;ﬂ”)u,‘%z/vmo,n and ¥ 9'(m) #0 | Han

C
W8 =4) 4y o)
| egim] 2
T other words, giy 4 N gom, Slgond ¢

EX: By the CLT, Let glo=x* = g0 = 2x
X = a*(2p)*
il 2 d>ZNN(O, 1), then XiNN(;LQ, (nﬂ) )
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(or Xy ~ N(p,0%/n))




