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Convergence in Probability

5.1.3. Let W,, denote a random variable with mean g and variance b/nP, where
p > 0, p, and b are constants (not functions of n). Prove that W,, converges in
probability to .

Hint: Use Chebyshev’s inequality.

Reiew)

We ey a Sequence of yonclom wvewiobles cyve)

Avw)!?)f 2

By Chebyshev's tne, ety
P WAl > %)< 5 Yoy Tl
b

'{YV\ tn=062, % C,Omuzrgeg (N Fmbo\bt(,i-bj to
T A wo

vw Y if, foy V4 >0,

n‘ﬁlm FCl\fV\‘ ‘ﬂ?(z) = 0.

ﬁV\LQI 1) >0.

Donoted it by “fa =Y in Fmbabzuw" s N>,
«, P , Thergfore, o Pl Wi sy =0

Or YV\—“\T 0s N> . ?
whidh dhows Phot Wn —— L -



Convergence in Probability

5.1.5. Let Xq,...,X,, be iid random variables with common pdf

(5.1.3)

0 elsewhere.

f(a:):{ e~ (@=0) S0 —c0<h< oo

This pdf is called the shifted exponential. Let Y,, = min{X;,...,X,,}. Prove
that Y,, — 6 in probability, by first obtaining the cdf of Y,,.
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Convergence in Distribution

5.2.2. Let Y7 denote the minimum of a random sample of size n from a distribution

that has pdf f(z) = e @9 6 < = < oo, zero elsewhere. Let Z, = n(Y1 — 6).
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Convergence in Distribution

5.2.7. Let X, have a gamma distribution with parameter a« = n and 3, where 3 is
not a function of n. Let Y,, = X,;/n. Find the limiting distribution of Y,.
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Convergence in Distribution

5.3.8. Let Y be b(n,0.55). Find the smallest value of n which is such that (approx-
imately) P(Y/n > 2) > 0.95.
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Maximum Likelihood Estimation

6.1.6. Let the table
x o 1 2 3 4 5
Frequency | 6 10 14 13 6 1

represent a summary of a sample of size 50 from a binomial distribution having
n = 5. Find the mle of P(X > 3). Answey :
Ewm * Lot X Xu v Xn aven Tid vayinbles with Binomic]

diswbution ik powowneters n owel P Them we
Jove thet, Pi=u (_;‘5)1}0-@”’7‘.

The MLE © 75 the value 0][ the Then tla. Uleblood fimcton s Lep oot T QU™ for oo,
DB oo = 5,00 )21 L) + BXn (k) = U )+ Lnpecma-Fxi ) LB *
P)/)u(brbiovn porameter © thot maciwtings, Uiy doretie of i e O el
&L= E= h ot _ mn--¢ X =0
9P /B\ . _1— £ )
the Likelihood -ch:f/?an : We gotr P = 7% a m
N The Seco D£®/3VWV-€, 0]( ‘l’lAVLO‘bi\)V\ S "% % .
LCQ[G(WEG) = ‘g‘g‘}, LCOI o(m{u) . G N 7P for iz, %zv SD? = ALS the MLE .
A X . n . 2, +@b+E- |
’F'_}‘L‘ 0-b+1 0+r201fp+': bt @b +& = DU,

Q=Fx= - Pek=py + Por=by + Pex=£)

0 = S)owl? 0578 + L5)owu. 00b' + (§)otnlf" 0sb
=ou)



Maximum Likelihood Estimation

6.2.8. Let X be N(0,0), 0 < 6 < oc.

(a) Find the Fisher information 1(0).

(b) If X1, Xo, ...
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, X,, is a random sample from this distribution, show that the
mle of 6 is an efficient estimator of 6.
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Questions



