
STAT 712 hw 8
Random samples, Normal-population pivot quantities

Do problems 5.8(a), 5.10, 5.12, 5.13, 5.16, 5.17(b,c,d) from CB. In addition:

1. Let W ∼ χ2
ν(φ), so that W has the non-central chi-squared distribution with degrees of freedom ν > 0

and non-centrality parameter φ > 0. The pdf of W is given by
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(a) Find the mgf of W .

We have
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We note that we need t < 1/2, so we have

MW (t) = (1 − 2t)−
ν
2 eφt/(1−2t) for t < 1/2.

(b) Let W1, . . . ,Wq be independent rvs such that Wj ∼ χ2
νj

(φj) for j = 1, . . . , q. Find the mgf of
V = W1 + · · · +Wq and identify the distribution to which it belongs.

The mgf of Wj is given by

MWj
(t) = (1 − 2t)−

νj
2 eφjt/(1−2t) for t < 1/2



for j = 1, . . . , q. Since W1, . . . ,Wq are independent, we have
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which we recognize as the mgf of the χ2∑q
j=1 νj

(
∑q

j=1 φj) distribution.

2. (Optional) Additional problems from CB: 5.8 (b)(c), 5.11
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Problems 5.8 5.10 5.12 5.13 5.16 5.17 from CB

a Wie kam

cnn.IE x x

In E E Gi En x

In E G ES LE ET ZU E x

zu E x E Cs

EE Cx a x

ja E x D E x

E x

S

b Assume Whoo that EX O Set EXI 0 je 2,3 4

Vals als Es
when ES E



Wu han

EST Efeu E E x x

4nzcn.IE E X E E Xe x

jfklfmfjjk mfejithetm.EEje IEEE
nenD EY X 4 Nn Kn X X X X

Rismit all distinct

n Ich4 n E XIX X X

Now

E G x EX 3xix Gxixi x x x

Oy 60 O

2 O t 30

EX XIX X ELLI Ex E XY 2x Xi

E XX 2x X x Xix

2X XXI 4 x x Xi 2x

Xix 2 3 3

Of t o t O o t o toi o toy



30 Og

EX ÄH x EG MECK x

E X x x XX ECT 2 3 4 X

202 202

402

So ne her

ES nun nen 2 041 302 4 neu e n 4 30 on

hlu 1 n 2 n 40

net Oy 30 In a so Oy n 2 a s o

alt E to E

Oy 0 3 In 6 n Sn 6

j on LE n zu 3

on n s nat



a a E Enna

on oil toi

Now plugging this in we

An
Verdi Es Es o o E

C Find Cor En 5 Asum wow tht EX O

Wo ham

G S Cor t.Exi.ec EE.Ki x

I in Ei E Cork A x

In zu E Es G Cx Cx C Cx Cx

E ja n 20

Oz So when O so Co En 5 o

Since

x x x E
in

Cor X X X if it k

Cor X X x EX C Ä EXILE ZEH XP EX O



Es hat X Normal µ E Then O p

Now let U X µ
Then U er Normal o o and On EU k 2 3,4

The my of U is

Mu t e

Mult je

JEMulti e Et Et jetz

E E EE xD

jMult E E EE EEG Er

Ekd EE It

GEMA ÖLE LEE 3T ES stets

Öko EE sie SEE 3

From here we have

a Müll E

0 Mü o o

o MM o so



b So we kam

vors a E o

E

ü

C Using the fact that

EST ti

we have

V Ei zu harte up variance of R

when

KLEIE Vans

Solving for VorSP gim

Von si EE



5.10 Let X Xu in Normal 0,1 ht

4 Exil Tz E E Itil
We have In In E Xi Normal o E so Tut Normal o

For Z Norml o

Elz füge dz

zieht den ZE s Eu z

z E EE du En

f e an

Einen

E
k

EY E In EE FINI GEIZ Eff

Also

EY E EI EMI EIZI E

So we have EY E E Tz nach



5 I LtXn.sXn Normally Lt w EE
We know wert Let's find EEIT ES

Wie kam

Sn SEITE E du

_ü E

Fü
so er res EFFETE
Then Eg si r

5 het X N 1,1 X2 N 2,4 Xs N 3 9 he indy

Hit E E in

4

PEEK
t

HEYE E



5 hetw.erR and Wz Tv be indes rus

It can be shown previous hw tht
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for the first term using independence of W and We and
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The pdf of X is given by
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and the transformation method gins for yolo
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which is the pdf of the Beta E distribution


