Discrete Distributions

Probability Distribution Reference Sheet
MATH 394: Probability I (Summer 2026)

Instructor: Arman Jahangiri, Department of Mathematics @ University of Washington

Name Parameters Probability Mass Function Support Mean Variance MGF
Bernoulli 0<p<1 P(X =k)=p*(1 —p)l=F x=0,1 P p(1—p) 1—p+ pet
Binomial n>1,0<p<1 P(X=k)=(})p*(1L—p* k=0,...,n np np(l —p) (1 —p+ pet)n
)\k
Poisson A>0 P(X =k)= e*AH k=0,1,2 A A exp{\(e — 1)}
Geometric 0<p<1 P(X =k) (1—p)k-t k=1,2 ! L=p piet
P= ek ST P p? 1—(1-p)et
1= 1-—
Geometric, 0<p<l1 P(X=k)=p(l—-p) k=0,1,2 e 2p %
zero-based p p ~(1-ple
1- ¢ "
Negative r>1,0<p<l P(X=Fk) =("DpQ-pr" k=rr+1 r ( _ ) <1’1’et>
Binomial p p —(1-pe
1— 1— "
Negative r>1,0<p<1 PX=k)= (th;l) 1-pk k=0,1,2, rd—p) ( 5 ) (”)
Binomial, p p —(1—ple
failures before
T successes
w b ) b
( ) ( _ nw w+b—n w w )
Hypergeometric w, b, n P(X =k) k T k max(0,n —b) < n (1 - ) Z w+b
(“27) k < min(n,w) W0 L W k (“2")
b r+k 1\ (w+b—r—Fk
b b b+1 — 1
Negative Hy-  w, b, r P(X =k) = k=0,1,...,b ! - rh{w + ‘;2)(1” 2” ) Z e )UEH) )
pergeometric (’"tf;l) (“’4‘5::—’“) w+ (w+1)*(w+2) — ()
(w+b)
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Continuous Distributions

J

Name Parameters Probability Density Function Support Mean Variance MGF
. 1 a+b (b—a)? eth _ ta
Uniform a<b fX(x)—b_a a<z<b 5 13 —a)
o’t?
Normal WER, 02>0 fx(z) = —0<r <o W o? exp{ut+T
1L [ =
V2mo? P 202
Log-Normal LER, 02>0 fx(z)= x>0 ehtao®/2 et (e — 1) DNE
LI {_(logx — u)z}
xoV/2m P 202 . . \
Exponential A>0 fx(z) = e ™ x>0 X 3z P
AT r r A\
— > — — -
Gamma r>0, A>0 fx(x) e e z>0 3 32 3
T(a+0) a ab
Bet ,b>0 a=1(1 —g)b~t 0<z<l1 —
o ¢ Ix@ = rorm e -9 ’ a+b @+b)2@tbtl)
) e rl+1/a) I'(l+2/«a)
_ a—1_,—Az _
Weibull a, A >0 fx(x) =alx*" e x>0 /e /e
2
] 12
Chi-Square n>0 fx(x) = mx"/2_16_w/2 x>0 n 2n (1—2t)~"/2
Student-t n>0 fx(z) = —00 <z < 00 0, n>1 %, n>2 DNE
L((n+1)/2) (), 2\ "7
vnrl(n/2)
&
Moment-Generating Function
The moment-generating function is
— tX
Mx (t) =E(e).
When it exists near t = 0, it can be used to compute moments:
E(X") = My (0),
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