APPENDIX 2
‘

Common Probability
Distributions, Means,
Variances, and
Moment-Generating
Functions

Table 1 Discrete Distributions

Moment-
Generating
Distribution Probability Function Function

Binomial p) =(3) P~ pr; [pe’ + (1 - p)I*
y=0,1,..., n

) . pe
Geometric p(y)=p(l-p) == pe

does not exist

Hypergeometric in closed form

A
Poisson . ; exp[ile’ — 1)]

I r
Negative binomial p(y) = i’_‘_ll) (1 - py—; [1 - (fe_m]

y=rr+1,...
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Table 2 Continuous Distributions

Moment-
Generating

Distribution Probability Function Function

era; . etﬂ]

1
Unif = 16, <y<8 —_— —
niform fO)=gogihSYEh i

1 1 2,2
f=- TR [— (-2;5) O- u)z] exp(m + ITU)

-0 <y < +00

1
Exponential Ff) = Ee_ym; g>0 (1-pn
0<y<oo

1
f= [F(a)ﬂ“] y*~le /P, 11—

O<y<o0

(y)(VIZ)—le-yIZ P

hi- - -V

Chi-square f)= PAT(/2) (1-—121)
y>0

[v74] does not exist in
@+ B @+p+1) closed form

= M a-1(1] — y)F-1;
f(y)—[r(a)r(ﬂ)]y a-y

0<y<l
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The Binomial Expansion of (x + y)* Let x and y be any real numbers, then

e = (e ()t () ok ()

=3 (M)
i=0 l

The Sum of a Geometric Series Let r be a real number such that |r| < 1, and m be
any integer m > 1
1 ; . 1—rmtl

© .
zrl= 1-r’

i=0 i= i=0 -7

The (Taylor) Series Expansion of ¥ Let x be any real number, then
P
ﬁ .

Some useful formulas for particular summations follow. The proofs (omitted) are
most easily established by using mathematical induction.
. n(r+1)
2

_ n(n+1)2n+1)
6

(n(n + 1))2
— )

Gamma Function Lett > 0, then I'(¢) is defined by the following integral:

oo
@) = f y' e Vdy.

Using the technique of integration by p(z)irts, it follows that for any ¢ > 0

@+ 1) =@
and if t = n, where n is an integer,

I'n) =@®— DL
Further,

T(1/2) = /7.

If o, B > 0, the Beta function, B(a, B), is defined by the following integral,
1

B(a,B) = f ¥ - )Py
0
and is related to the gamma function as follows:

(I (B)

B@.P)=Tuip)




