Theorem(3) :- If xi , i= 1,2,...,n distributed as ~N (0,1) then Y™, x?~x2(n)
Proof - let y= nx? , then () = E(e®)
My(t) —F (e+(x%+x§+---+x,21)

= E(etx%) E (etxg) . E(et*n)

Since each of x;, x,,...,xn ~N(0,1) then each of xZ,x2,...,x2 ~x2(1) (theories
2)

My(t) = (1—2t) 72(1=2t) /2. (1—2t) /2 n-terms
My =[(@-207%] = a-207"2

y=Y" , xi?~x%(n)

(6) the students t distribution

Let the r.v W~N(0,1) and the r.v. V~x2(r) , where W and V are stochastically
independent . then T=— has students t distribution with p. d. f given by
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Proof :- the jointp.d. f. of Wand Vis ¢(w,v) = \/%_n e /2 —7
2

T -v
(17)5_197
—o0o <w <o, 0<v<o

Let : t =— and u=v define a(1—1) transformation mapping the space

{w,v); —co<w<,0<v< o0} onto the space
{(ttu);—o<t<o,0<u< oo}
Vi dw aw Vu t
W=tﬁ,v=u,]— ;15 fii:; = \/?0 2\{1?
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Now g(t) = fooog(t, u)du
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The mean and variance of distribution

The mean of students t, distribution is :- E(t) =

“ | =EW)E| —=

r
T T
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[ since ,w. v are indep.] but W~N(0,1) , E(W)=0 hence E(t)=0, E =0

ﬁl*

the variance of distribution is derived as follows var (t) = E(t?) — [E(t)]? = E(t?)
2

var (t) = E| = ——| =EW?*E

e =epg] sy
since W~N(0,1) then E(w?) = Var(w) + [E(w)]? =
var(t)= 1E(i) =TE()

but V~x2(r) then E(%) = [P vilezov
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(7) The F distribution
Let x, ~ x2(n,) is independent from x, ~ x2(n,) then the ration f= zl/zl is said to
2 2

have an F distribution with n, ,n, degrees of freedom the p. d. f of the
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