Probability and Statistics Summary

Conditional probability Addition rule
Pr(AnB Pr(AUB) =Pr(4) + Pr(B) - Pr(AnB
br(al) < PTANE) r(AU B) = Pr(4) + Pr(B) — Pr(An B)
Pr(B)
Multiplication rule Law of total probability
Pr(A n B) = Pr(B) x Pr(4|B) Pr(A) = Pr(B) x Pr(A|B) + Pr(B’) x Pr(A|B’)
Complement Combinations
N=1-— n n!
Pr(4’) =1 - Pr(4) "C, = ( ) =—, or Pascal's Triangle
T rl(n—1)!
Tree diagram: use for sampling / conditional probability questions

Karnaugh map (table): use forintersection and union questions

Discrete random variable
Probability density given by a table / graph / function

u=2xPr(X=x), o? =Z(x—,u)2 Pr(X = x) =Zx2 Pr(X = x) — u?

mean u=EX) variance var(X) = 02 = E((X — w)?) = E(X?) — p?

Binomial distribution Sample proportions
~Bi . X
X~Bi(n, p), x€{01,...n} P = oy X~Bi(n,p)

Pr(X = x) = "Cxp*(1 —p)*™*
Pr(P =p) ="Cp*(1 —p)*™*
p=np, o?=np(l-p)

_ o2 = p(1—p)
H=D —
Continuous random variable b
Probability density given by function Prla<X<b)= fa f(x)dx
[¢e] [ee] o m 1
= wrwar o= | w-wrren= | r@ac-w [ r@ar=;
Normal distribution Standard normal distribution Sample proportions
X~N(u, o) Z~N(0,1), 7 = X—H p(1—p)
CAS / 68-95-99.7% Rule o P~N|p, |—=
n
Approximately 68% of the data lies within 1 standard deviation
Approximately 95% of the data lies within 2 standard deviations

Approximately 99.7% of the data lies within 3 standard deviations

Confidence interval

A A A A for90%, z =~ 1.64
f 1- , 1- ,
pP—z u,ﬁ+z u , for95%,z ~ 1.960rz ~ 2
n n for 99%, z ~ 2.58



