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If X;, X5, ..., X,, random sample from exponential distribution with parameter 6 as:
1 _«
f(x)=§e§,x>0, 6 >0

Then, Y = Y7L, X;~Gamma(n, 6) where,

1 y
= n=lo7g: y>0; n,6>0
f) ren? ¢ %Y n
Moreover,
2200% _Gamma(n,2) or Zzizlxi ~Xam)
Proof:

Since the mgf of the exponential distribution is given as
Mx(t) =(1—-066)""
Thus,
Msn () = (Mx(®)" = (1—60)™
Which is the mgf of gamma distribution with parameters n and 6.

Moreover,

22?=1Xit 2t " —n
Mysn x O =E(e 5 )=y (?> = (126
7]

Which is the mgf of chi-square distribution with degrees of freedom 2n.
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Relationships Between Distributions:

when X and Y are independent random variables

If X~Exp(0) = X~Gamma(1,0) = ¥, X;~Gamma(n,§) = X~Gamma (n, %)
If X~Gamma(a, B) = Y-, X;~Gamma(na, B) = X~Gamma (na, é)
If X~Gamma(a, 0) and Y~Gamma(p,0) = % ~ Beta(a, B).

If X~Normal(u, o) = ¥, X;~Normal(nu,no?) = X~Normal (,u, %2)

If X~Normal(p,0%) = X1y Xi*~xly

If X~Poisson (0) = Y-, X;~Poisson(nb).

If X~Bernoulli(p) = Y™, X;~Binomial(n, p).

If X~Binomial(n,p) and Y~Binomial(m,p) = X + Y~Binomial(n + m,p)
If X~xtyand Y~xy=> X +Y~x¢ 0.

If X~x¢,yand Y~x{,= XX? ~ Beta (g, g)

If X~)((2v) = cX~Gamma (E,ZC),C > 0.

o IfZ~N(0,1) and X~y2, =T = %q@.
If X~x? 2y F =2
® ~X(17) and Y~X(u) — F = m ~F(v,u)-




