Review of Part IV

Math 2200



Random variables

Discrete v.s. Continuous
Expected value

— U = E(X) = 2xP(X=x)
Variance

— 0% = Var(X) = Z(x- h)? P(X=x)
Standard deviation

— 0



Properties of mean and variance

E(Xxc)=E(X) = ¢
Var(X=xc) = Var(X)
E(aX) = aE(X)
Var(aX) = a Var(X)
E(X+Y) = E(X) + E(Y)
If X and Y are independent,
— Var(X = Y) = Var(X) + Var(Y)
Suppose X1, ..., Xn are mutually independent and have
the same mean y and variance o2. Let Y =
X1+X2+...+Xn.
- E(Y)=ny
— Var(Y) =no?



Probability model

Bernoulli

— Flip a coin

Geometric

— Number of trials needed to obtain a success

Binomial
— Number of success in independent Bernoulli trials

— When n is large, p is not too large nor too small,
approximate by N(np, sqgrt(npq))

— When n s large, p is small or 1-p is small,
approximate by Poisson(np)
Normal

— Sum of difference of two normal random variables are
still normal




Probabillity

» Definition of probability
— Law of large numbers

« Some properties about probabillity
— 0<=P<=1
— P(S)=1
— P(A%)=1-P(A)
— P(AorB)=P(A) + P(B) - P(A and B)
 Disjoint: P(A or B) = P(A) + P(B)
« P(A) =P(A and B) + P(A and B°)
— P(A and B) = P(A|B) P(B) = P(B|A)P(B)
* Independent
— P(A and B) = P(A) P(B)
— P(A|B)=P(A)
— P(B|A)=P(B)



Conditional probability

+ P(A|B) = P(A and B) / P(B)
+ P(B|A)+P(B|A) =1

« Bayes' rule

P(A|B) = P(BIA)P(A) / [P(BIA)P(A) + P(BJA®)P(A)]



Calculating probabillities

« “at least”
— 1-P(A°)

* Tree diagram
— P(A) = P(A and B) + P(A and B°)

= P(A|B)P(B) + P(A| B¢) P(B¢)
= P(BJA)P(A) + P(BS|A)P(A)

* If an event is given by a sequence of
occurrences, plot a tree diagram. Then calculate
the probability using p(A and B) = P(A|B)P(B)

— When the occurrences are independent, just multiply
the probability for each occurrence



