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4.1 Non-central t-distribution
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4.2 Non-central F-distribution
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Relationships

CE—

b =

Relution between F and %2 In F (n,, n;) distribution if we
let ny — oo, then %2 = n,F follows %2-distribution with n, d.f.
Proof. We have:
pm_{n,mm"ﬁ"m" [(n + np)/2)
- T . -
[(n,/2) T(nyf2) [l +%F](A a2

JD<F<e

In the limit as n; — oo, we have

C(m+m)2) (2™ 1
M) o

[ I‘_(%ﬂ — n*as n — .(cf. Remark belnw.}]

Also lim [1 + "—'—p]‘""’m. lim [(1 +’~'-J.-F]"=]m
. =) o 'ﬂz ny =p o5 ”;'-
N n n 2
x lim [1 + épl i
=exp(mFry=exp(?*2) ™7 "N (.mFéyh

Hence in the limit,the p.d.f. of %2 = n,F becomes

4t -
_gnlﬁf‘ e %! X2 Ymm=1 x?
Po) = C(mf2) ( m, J‘. d‘[ n ]
1

which is the p.d.f. of chi-square distribution with n, d.f.
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* Relation between t and F distributions. In F-distributioy
with (v, v;) d.f. [c.f. 14:5 (a)], take v;= 1, v =vand 2 =F,ie., dF =2t dy,
Thus the probability differential of F transforms to

1
)2 ()2

1 v ' '3]"*'”“
- - 1+
E(z*z) [ v

= l '..-I'
1 v : 2 e or
wﬁs&. 5) [1 +7]

the factor-2 disappearing since the total probability in the range (= o, %) i
unity. This is the probability function of Student’s ¢-distribution with v d.f,
Hence we have the following relation between ¢ and F distributions.

‘If a statistic t follows Student’s i distribution with n d,f..-:hen 2 follows
Snedecor’ s F-distribution with (1, n) df. Symbolically,

dG(i) = 2tdt, 012 < oo

dl, = <f<oo

if I “-f[.]
then 2~Fq,n } ...(1]
Aliter Proof of (13 < . If&~N (0, 1) and X ~"x2, are independent
r.v.’s then : .
U =82~x%, [Square of a S.N.V)
ad ¢ =_.:L —~ b
VX/n "
= :‘2 = ..31_ - m

(Xmm) — X/m)’
being the ratio of two independent chi-square variates divided by their respective
degrees of freedom is F(1, n) variate.
Hence 2 ~F(1,n)
With the help of relation (14-19), all the uses of ¢-distribution can be
regarded as the applications of F-distribution also, e.g., for test for a single
mean, instead of computing

T
SNn
we may compute

F =Flﬂi—§;2}3
and then apply F-test with (1, n) d.f. and so on.
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4.5 Sampling Distribution of Simple correlation co-efficient for null case
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4.6 Sampling Distribution of Simple Regressmn co-efficient.

let XAnd\, have b.vodnhf' mﬂ Aiste: Yution i

|

!S D % tu -rqp,c.,.‘v,_gj_

| bet- s Seluet o ~orndemn Sorrple % sze ‘n’ﬁmm

‘abovr p-’du"'.on, e kegw Tat

| lo:v.i -
= ¥ Ra TEwession w-ﬁ‘:c:mr’% Yy enxin

| e Sareple .

2 - STAS
o *-Ss;‘l. =8 . ey e
N Sx n_‘_'xsxz /6;1
:_xe.
=~ G L )

(e syorer o o gl
T &= T opLLaEny = Unveed
= 2 b‘a“)
{1+ i
1 1
R4 % b as o (; )
ay\ify = 1
flydb. U"’:;') b2
P29 (Hb’fﬂf).%’qg B‘ﬁ"aub"“‘”‘
at

qﬁ.
LG“.,C 6‘)6"‘ taedl
e 3/ %= db= 1. & /o‘
AP s "z = % db
T (sx>+ b ") Fanig
! S T > ehal
P73 (6‘.5496'.‘.)




18MST22C: DISTRIBUTION THEORY UNIT-IV  Handled by: Dr.S.RaviSankar & Dr.P.Vasanthamani Page: 16

I MSc Statistics Semester-1l ~ Year/Semester: 2020-21/Even Mob.: 9842007798 Dept. of Statistics
| Sx G, in ‘-’3
I el

—— ~, db
| plLe) Visyaoy™

| x: O =f ['.' “he :r\‘baﬁ i cdaf]

| Wean % £iw)
\

EWUND = oo Fle) e = v(l— J
\ -:I 2 j ) f:o,_d

Vo ovenc@

vieh :'E("- !"3 EL«')-’ f: o

:_'.f ""ff*\J* 3 [ e

A1, 2) =

kS '

— -3
Mira2y [ ver) T

‘-' M "’: o
! ' sais de =\ ohre ‘.!
= Yoy e ¥
—l - j a —4 b = “
Pl N2 (i-9) = ,clo 54




18MST22C: DISTRIBUTION THEORY UNIT-IV  Handled by: Dr.S.RaviSankar & Dr.P.Vasanthamani Page: 17

I MSc Statistics Semester-1l ~ Year/Semester: 2020-21/Even Mob.: 9842007798 Dept. of Statistics
e . IS/ ET o -
S IR LT
= = 3Vi J%
JI7% J&GL —
14 ooy ’
R =
T e
2 e 12
S . S = oA
. n- —~—— 2 pn- et
2 2
Mode ()
'“b') = 6_'16_“-' rn-? oY oo
e 30 -0 [t o N
A et ot .€;+b<§/
3 ——
) RN )
, 2 boy :=:c
[ ao)

b ~&-. wineh w 962 el e

L.ovmesn o vhede zo . The tesve -bb - %m‘r:e




