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Table of discrete distributions functions, E (X), Var (X)

Name X= pmf P(X=K) params | E(X) | Var(X)
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Name X= pmf P(X=K) params | E(X) | Var(X)
. . L 1-p k=0
Bernulli Number of winson thistrial { o K1 p p A-pp
Binomial Number of winsin ntrials a-p"* pk(E) p.n np nl-pp
Each tria has p chance of winning
Geometric Number of trials needed to a-p*p p 1g| kP
p 3
to obtain a success, Each trial has
p chance of success
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to obtain r successes, Each trial has
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Poisson Number of eventsin given period el A A A
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Table of continuous distributions functions, E (X), Var (X)

Name X= | pdf f(x) params | E(X) Var(X)
o
2
Normal u 22 "o u o?
Vin o
Exponential e A % Aiz
'% -1 g-a
Gamma # a,B apf a ff?
/2 ,-XI2 21
ChiSquare % n n 2n
2
n 2 nel n+2 n1)2
Cchi T n Ve () 2 ) %)
r(3) r(3) r(3) (3
Uniform { maximin min < X < max | min,max max;mi” % (max — min)?
Cauchy S ab Indeterminate | Indeterminate
(x-a)2
bn(b—erl)
-1 ya-1
Beta (1-x)P1x B a Zaﬂ
B(e,p) a+p (a+P)° (@+B+1)
o
e B 72 g2
ExtremeValue 5 a,B a+yp 5
f%y?tT 2 ,32
Gumbel 5 a,B a-vyB 5
_ = sgnx-p)
B
Laplace PT wp M 25
202
HalfNormal 2e 1 0 6 : 2
n 6 26
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Table of expected value of functions of random variable

Name Y, Function of ECY) E[Y?] Var[Y]=E(Y2)-[E(Y)]?
random variable X

X=Normal X u w2+ o2 o?

X=Normal 2X 2u 42 +0?) 4P +0d) - 4u?

X=Norma X2 w?+o? u*+60%u?+304 ur+ 602 +

304 —(u? + o2)?

X=Norma X3 w+30%u wb+ 1502 1t + w8+ 1502yt + 4504 1P +
4504 2 + 1500 1506 — (13 + 302 p)°
X=Normal X4 u*+60%u?+304 1B +2802 18 + 21004 i + 1B +2802 18 + 21004 i +
4200 1% + 10508 4200 (%2 + 10508 —
(u*+602 1%+ 30'4)2
X=Poisson 2X 22 402+ Q) 4(A2+Q)—422
X=Poisson X2 A2 +2 A +623+722+2 M6 +72+ 20— A2+ 1)
X=Poisson X3 AB+322+2 A8+ 1525+ 6524 + A8+ 1525+ 6524 +90A3 +
9013 +31A2+ 1 3102+ A - (A2 +1)°
X=Poisson X4 A4 +623+722+2 A8+ 2817 + 26625 + A8+ 2817 + 26625 +
105015 + 1701 2% + 1050 A5 + 1701 2% +
966 A3 + 12722 + A 966 A3 + 12712+ A —
M4 +623+722+1)°
.. 1 et (-1+e') _alog=D-y  TO-1 _a(log=D-y  TO-1
X=Poisson X B € (f_T) € (f_T)_

e 24 (7 1+et )2

/\2

N eV erfi(\//\— ]

) _ 1 1,3 3, _ 1 1,3 3,
X=Poisson % e oFol3 517 2 e oFof5 51 21 ) -
240 :
e 2t ﬂerfi[\ﬁ)
41
X=Poisson VX ExpectedVaIue[\/Y, A A — Expectedvl ue[«/?,
PoissonDistribution[A], x] PoissonDistribution[A],
2
.
X=Gamma(a,5) 2X 2ap 4a(a+1)ﬁ2 4a(01+1)ﬁ2—4012ﬁ2
X=Gammaa,B) X2 a(a+1) B2 # Lo L 2@+ 1P
_ 3 B (a+3) BT (a+6) B°T@+6)  pr+3?
X=Gammaa,) X @) @) @ T2
_ 4 BT(a+4) BT (a+8) BT (a+8) _ BT (a+4)?
X=Gammala,f5) X @ @) @ T@?
1
- 2
B 1 7 E(}) 1 1 “E(})
X-Cemmae o ’ i A
1 1
028 E(y(i) 2z E“(L)z
_ 1 28 1 1 _ 2B
X=Gammaa,B) o2 X 28 (2 X+1)? (2 X+1)? 4p?
- Vo i) e
X=Gamma(a,) X e ap @B-—or
X=ChiSquare(n) X n nn+2) n(n+2) - n?
X=ChiSquare(1) X 1 3 2
X=ChiSquare(1) 2X 2 12 8
X=ChiSquare(2) X 2 8 4
X=ChiSquare(2) 2X 4 3R 16
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32y (- 32y (2=
X=T(n) X |f[n> 1,0, ExpectedValue[ (4|f[n>z, "(—Fl()zl) (4|f[n>2, "(—Fl()zl}
21 - 2T -
B(h L
Vi x (2’ 2)’ ExpectedVaIue[ ExpectedVaIue[
StudentTDistribution[n], - -
X, Vi $B(3, 3), Vi (3, 3),
Assumptions - n < 1“ / StudentTDistribution StudentTDistribut.
VB L (nl, ion[n],
( n B(E' E)) X, Assumptions —» X, Assumptions -
nsz]]]/ nsz]])/
1 1
(«/FB(D, 5)) («/FB(E, 5))—
If[n >1,0, ExpectedVaIue[
1
Vi xB(3, 3),
StudentTDistribut™.
ion[n],
X, Assumptions —»
2
n< 1” /
1,2
(nB(3. 3))
X=StudentTDistribution(1) | X ExpectedValugx, ExpectedV a ue[x?, ExpectedV al ue[x?,
StudentTDistribution[1], X] StudentTDistribution[1], X] StudentTDistribution[1],
X] — ExpectedValug x,
StudentTDistribution|
1, x?
X=StudentTDistribution(1) | 2 X ExpectedVaug2 X, ExpectedVaug[4 x2, ExpectedVaug[4 x2,
StudentTDistribution[1], X] StudentTDistribution[1], X] StudentTDistribution[ 1],
X] — ExpectedValug2 x,
StudentTDistribution[
1, x?
X=StudentTDistribution(2) | X 0 ExpectedV aluex?, ExpectedV aluex?,
StudentTDistribution[2], X] StudentTDistribution[2], X]
X=StudentTDistribution(2) | 2 X 0 ExpectedValug4 x?, ExpectedValug4 x?,

StudentTDistribution[2], X]

StudentTDistribution[2], X]

Some formulas
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Var (X) = E[ (X~ ) ?]

Var (X) = E(X?) - [E(X)]?

Var (bX) = b2Vvar (X)

Var (X)=Cov (X, X)

Var (X +Y) =Var (X)+Var (Y)+2Cov (X, Y)

Cov (X, Y) =E[ (X-pux) (Y-py) ]

Cov (X, Y) =E (XY) -E (X)E(Y)

Cov (a+X, Y)=Cov (X, Y)

Cov (aX, bY)=ab Cov (X Y)

Cov (X, Y+Z) =Cov (X, Y) +Cov (X, Z)

Cov (X, Y)

p(X YY)z —r———
VVar (X) Var (Y)

E(X)=/x f (x)dx

E(X)=3aixX P(X)

E(X+Y) =E (X) +E(Y)

norment generating:
M (t) =E(et) =[" e!f x (x) dx

M (t =0) =E (X)

M (t=0)=E(X?)

Theorem A, page
137: E(Y) = E(E(Y|X))

Theorem B, page 138:
Var (Y)=Var (E(Y|X))+E(Var (Y|X))

E(XIY)=/x fyy(x]y) dx

conditional Var:
Var (Y[X) = E(Y?|X)-(E(Y|X))?

Chebyshev
inequality: P(|X-u|>t )s:’—z

x_xoo X' x?
e =)o =lXe oo+

iy (162 M=

Lim (14 7) =€

In(x)=[ tau

Ince)= f%dlu:l

Law of total expectation:
E(Y) =51 E(Y[ X=X ) P(X=Xi)

Random Suns, where

N is random T=3IX
E(T)=E(N)E(X) and

Var (T) =[E(X) ]2Var (N)+E(N)Var (X)

_NOD T distribution

Chi Square (n)
n

with n degree of freedom

3/2

T(2): PDF=(3%)

2+x2
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Table of moment generating functions

Di stribution Mk (t ). nonent M (t =0)=E(x) M (t=0)=E(x?) M (t=0)=E(X3)
generating function
Bi nomi al (1-p+e p)n np np-np?+n?p? np-3np2+3n2p?+
2np®-3n?2p2+ndp
Geonetric S 142 1+2 32 148 27
1-e' (1-p) p p2 P pP  p> P
Negat i veBi noni al (ﬁ)r (—1+%)r pr—z-%+r2+:)—z-% i—;-i—;+%+%2-%
2 3 3
%—r3+;—3—%+
[ (mr (n-r)! m+r <n
Hyper geo-
metric2:
F1]
1-m
1-r,
2-m+n-
r, 1])/
(Bi nomi al [
n, m
m! Gamma [
[ ((n-r) m+r <n 2 -m+
Hyper geo - n-rj)
metric2: (mrr True
FiRegul - (i (m-n+
ari zed| r
-m -r, Hyperg-
1-m+ eonetr -
n-r, i c2F1]
1)/ men,
_ (Bi nomi al [ -n+r,
Hyper geonetric n, m m) 1+m-
1 i N n+r,
et (Mt True 1 -
mir! ((m-n)
Hyper geone - n-r)
tri c2F1Re- Hyperg
gul ari zed | eonetr -
m-n, i c2F1]
-n+r, 1+m-
1+m-n+ n, 1-
r, et n+r,
2 +m-
n+r,
11/
(1 +
m-n +
ry))/
(n! Ganma [
1+
m_
n+
rn)
Poi sson e(1re) 2 p A+ 22 A+3224 23
t2 52
Nor mal e 2 u u? - o? w3 -3 uc?
Exponent i al == 5 % %
Gamma (1-tpB)“ af ap+a? 2ap%+3a2p% +alp38
Chi Squar e (1-2t)™"? n 2n+n? 8n+6n2+nd
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a, o+ f3 t]

V2 Ganma|X" 22 Ganma| 3"
Chi (\/2 tGamra[l+ﬂ} ,,[2] -n - n[Z]
2 2 Garrm-:t[;] Ganm:\[;]
Hyper geonetri chl[
1 n 3 t2
272 2 _7] ) /
n
Ganmma [ 2] +
Hyper geonetri clF1 [
n 1 12}
2" 20 T2
; —e?! +ebt 1 a? ab b2 a® a’?b  ab? b3
Uni form o ; (-a-b) T 33 T i 7
Cauchy gat-btSign(t] a-b aZ2-2ab+hb? a®-3a?b+3ab?-bf
: a o o? 2a
Beta HypergeOHEt r ClFl[ a+f3 (a+B) (l+a+B) * (a+B) (1+a+B) (a+B) (1+a+B) (2+a+B) +

. 8
(a+B) (l+a+B) (2+o+S3)
013

(a+B) (l+a+B) (2+o+B)

Ext r eneVal ue

et“G@mma[l -t 3]

a + Eul er Gamma 3

o? + 2 Eul er Gamma o 3 +
2 2
Eul er Garma? 52 + %

o + 3 Eul er Gamma o2
3 Eul er Gamma? a 2 4
%71201[32+

Eul er Garma® 3 +

> Eul er Gamma 72 52 -

B3 Pol yGamma [2, 1]

Gunbel el “Gamma [l +t B] o - Eul er Gamma 3 o? - 2 Eul er Gamma o 3 + o® - 3 Eul er Gamma o2
Eul er Ganma? g2 + 22 3 Eul er Gamma? o 32 +
1.2 2
57 o 3¢ -
Eul er Gamma® g2 -
%Eul er Ganma 2 38 -
3% Pol yGamma [2, 1]
Lapl ace h@;‘_z‘ﬁz H -2+ Liz -6 32 M+ ;13
Hal f Nor el iy (1+Erfi [ft]) 1 o n
2] 6 26 63
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