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Discrete Distributions

Followingis a list of discrete distributions, abbreviations, their probability functions, means, variances, and characteristic functions.
An asterisk (*) indicates that the expression is too complicated to present here; in some cases a closed formula does not even exist.

Distribution, notation Probability function EFX Var X ox(t)
One point pla) =1 a 0 gita
4(a)
Symmetric Bernoulli p(—1) = p(1)=1 0 1 cost
Bernoulli p(0)=gq, p(1)=p; g=1-p D g g + pe’t
Be(p),0<p<1 ' ‘
Binomial p(k) = (Dp*¢" %, k=0,1,...,n; g=1—-p np npgq (g + pet)"
Bin(n,p),n=1,2,...,,0<p<1
: S Lo = g 4 _P
Geometric pk)=pg", k=0,1,2,...; g=1—-p » pe 1= get
Ge(p), 0<p<1
. - 1 q pe't
RN S - g = ot 4 4
First success pky=pg" ', k=1,2,...; g=1—-p > p T— get
Fs(p),0<p<1
Negative binomial p(k) = ("+I':_1)p"qk, k=0,1,2,.. n% ni% (17%)"
NBin(n,p), n = 1,2,3,..., g=1-p
0<p<1
mk it_ g
Poisson plk)=e™ W k=0,1,2,... m m eme 1)
Po{m), m >0 '
Np\ [ Ng
. k n—=k ; N—n
Hypergeometric k=0,1,...,Np; np  npg N1 *

H(N,n,p), n=0,1,...,N,

Continuous Distributions

Following is a list of some continuous distributions, abbreviations, their densities, means, variances, and characteristic functions.
. £3 . . . . . . . .
An asterisk (*) indicates that the expression is too complicated to present here; in some cases a closed formula does not even exist.

Distribution, notation  Density EX Var X wx (t)
Uniform/Rectangular
Ub) f@)= 2 a<z<b 1 L 2 eleite
) )=, z(a+b) b—-a) =y
U©,1) fl@)=1,0<z<1 1 .3 ef=1
U(-1,1) flz)=3, lz| <1 0 1 sine
Triangular
: 2 2 atb /2 _gitasa Y2
Tri(a, b ) = 1— - 1 dqn 2 B2 _gitaf2
(a,0) flw) b~a ( b_al® 2 D 2(a+b) 2 (b~ a) (_%“(_bir)
a<z<b
. N2
Tri(-1,1) F@)=1—la|, Jo| < 1 0 1 (—%—i)
Exponential flz) = %e"/ 4, x>0 a a? —1-—
Exp(a), a >0 toait
1 11 .
Gamma, f(o:):l:m:z:p 1&;6 /s >0 pa pa? m—lm
I'(p,a),a>0,p>0
. 1 1
Chi-square f(@) = = 2™~ (1) e *? >0 n 2 S
) ) P(%) (2) n (1 — Qit)n/e
x“(n),n=1,2,3,...
1
Laplace flz)y= i-ae"”‘/", -0 <z < 00 0 24° ——~1—22
L(a),a>0 that
: T(r+s) .. » )
Beta flo) = =% 2" (1 — 2)*? L i *
) L(r)T(s) ( T T+s (r+s)2(r+s+1)

B(r,s), 1,5 >0
O<z<l1
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Continuous Distributions (continued)
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Distribution, notation Density EX Var X px(t)
Weibull f(z) = ;lﬁa:(l/ﬁ)‘l e"”l/ﬁ/", z>0 PT(B+1) a® (D28 +1) *
W(Oﬁ,,@), auB >0 —F(,H+ 1)2)
. _.2
Rayleigh flz) = %xe =/ x>0 % o o1 — i,r) *
Ra{a), a>0
Normal
N(p,0?), f(z) = == e~3E-w?/e? u o2 int—3t20®
—o<pu<oo,o0>0
—c0o <z <00
1 2
N(0,1) 1@) = = e®/?, oo <z < oo 0 1 o212
. ¥
Log-normal flz) = 1 = e~dlogz-w?/o% .o g o o2 (6262 B 662) *
ozV2n
LN(u,0%),
—co< u<oo, o>0
(Student’s) ¢ flz) = reds) 1 0 9 *
- \/W_"IF(%) (1+ﬂ_;;i)(n+1)/2 ! _ 27 n>
t(n),n=1,2,...
—00 <z < o0
L, | p(mgmy(amym/e 21 . 2 (ms2) v
(Fisher's) F f@) = "R araneE vy TR oy B (;;:-2-) *
F(m,n), m,n=1,2,...
z>0 n>2 n>4
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Continuous Distributions (continued)

Distribution, notation Density EX Var X wx(t)
Cauchy
C(m,a) flz)y=1+%- Ty —0 <z <00 A ‘ A gimt—altl
c(0,1) f) =1l o<z <o A 2 S
Pareto flz) = %‘g—, >k —O—:’—_’P—l,a> 1 ———(0_26)!?;~1)2,a>2, *

Pa(k,a),k>0,a>0
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