Math 148 - Formula Sheet 01

For random variables X, Y and a constant a we have

p=EX)=> zP(X=ux)

0% = Var(X) = Y (¢~ E(X))*P(X = X)

0 = SD(X) = v/Var(X)
BE(X+Y) = E(X)+ E(Y)
E(aX) = aE(X)
Var(X £Y) = Var(X) + Var(Y) if X,Y are independent

Sampling distribution for the mean of iid (independendent and identically distributed) random variables
X1,X9,X3,... withmean F(X,;) = pand SD o.

E(X) = E(X1) = E(X;) =n

J

Var(¥) — Var7(1X1) _ VariLXj _ %2

Sampling distribution formulas for proportions of iid Bernoulli trials X, X, X3, ... with success probability

(= population proportion) p, ¢ = 1 — p, and sample proportion p:
If we encode success = 1 and failure = 0 then

E(p) = E(X1) = E(X;)=p

Var(p) = VariLXl) _ Varlej) _ %2 :1;;1
SD(p) — SD\%Q) _ SD(;Q) :% _ %

Geometric random variable T' ("time" of the first success in an iid sequence of Bernoulli trials):

_ 1
P(T=k)=d""p B(I)=p=; SD(T) = o= pi

Binomial random variable Y (# of successes in n iid Bernoulli trials):

n _ n n!
PY=k)= <k‘) -p* - ¢" % where <k> =,Cr = m, EY)=p=np; SDY) = o= /npq

Uniform random variable U on the intervala <z < b: Ifa < ¢ < d < bthen
(a+b)

(d=c E(U)=p= ; SD(U) = o=

< < =
PlesUsd)= = 2 12




