Selected Discrete Distributions

Distribution PMF Expec./Var. MGF
X ~ Bin(n, p) px(k) = ()pF(L—p)"*, | B[X] =np Mx(t) = (1 —p+pe')"
ke{0,---,n} Var(X) = np(1 — p)
X ~ Geom(p) px (k) = p(1 - p)*1, E[X] =1 Mx () = =t
ke{l,2,---} Var(X) = 1 t<—In(1-p)
X ~Geom(p) | px(k) =p(1 - p)F, E[X] = 13? Mx(t) = 71 e
ke{ovlv'”} Var(X):lp;Qp t<_ln1_p)
X ~ NegBin(r,p) | px (k) = (*Z)pr(1—p)*, | BX] =T My (t) = [ =25
ke{rr+1,---} Var(X):T(;;p) t<—In(1-p)
X ~ Pois()\) px(k) = e AL, E[X] = A Mx(t) = exp {A(e! — 1)}
ke{0,1,---} Var(X) = A
Selected Continuous Distributions
Distribution PDF Expec./Var. MGF
XnUnflad] | fx(e) = e EIX] =% | My(t) = {307—3 T
a Y . (b—a)2 1 ift=20
ar(X) = 43
X ~ Exp(P) fx(x) = ;e_x/ﬁ ya>01 E[X] =5 Mx(t)=(1-pt)"" t<1/p
Var(X) = 32
X ~ Gamma(a, B) | fx(z) = %x‘)‘_le_“’/ﬁ Ap>0y | E[X]=0ap Mx(t)=(1-pt)"* t<1/p
()5 Var(X) = a3?
_ 1 (x — :U’>2 _ _ a?
X Nuo?) | fxlo) = e {10 BX) i M0 e {u+ 54}
Calculus Results
+ Product Rule: - [/(2)g(x)] = /'(z)g(x) + [()g'(x) - Quotient Rule: - W)] - [alte) - flg ()
dz dz | g(z) [9()]
n—1
+ Power Rule: i(:Jz:") _m !Fn 71 . d
dx In(z) ifn=-1 + Chain Rule: af(g(a:)) = f'(g(x)) - ¢'(x)
* Gamma Function: I'(r) := L "t~ dtifr > 0 « Recursiveness of Gamma Fnt.: ['(r) = (r—1)-T'(r—1)
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Selected Statistics Results

+ Standarization of Normals: If Y ~ N(0, 1), then Y2 ~ y2.

» Closure of 2 under Sums: Given independent random variables {Y; }"_; with Y; ~ Xl%i' then
(Yl + -+ Yn) ~ XZI_A'_‘.._A'_V,H

+ Closure of Gamma under Scaling: if Y ~ Gamma(a, 3), then (c¢Y) ~ Gamma(a, ¢f) for ¢ > 0

— 1 n . 1 n o
- Sample Mean: Y, := - Zlﬁ Sample Variance: 53; = — Z<YZ - Yn)2
i=1 i=1
n
Sample Standard Deviation: S,, := /52 = L Z(Y Y )2
n n — 1 — K3 n
1=

* Modified Standardization Result: Given Y7, Y5, - - - HEd- N(p, 0?),

?n_:u
\/ﬁ< Sn >Ntn1

* Sampling Distribution of First Order Statistic: fy,, = n[l — )"y (y)

Sampling Distribution of n*" Order Statistic: Sy () = n[Fy ()" L fy (y)
* Factorization Theorem: L (0) = g(U, 0) x hY) < U issufficient for 6.

« Equivariance Property of MLE: 7(0) ¢ = T <§MLE)
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