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H. Introduction to Probabili
1. Experiments and Probability

Define a random experiment, a sample space, an outcome, a basic outcome

a. Definition and rules for Statistical Probability.
(i) Ay isimpossible, PlA, ) =0
(i) If Ay is centain, PlA, ) =1
(1ii) For any Cutcome < , 0 =Pl ) =1

(iv).If A, . Az, ----- ¥y represent all possible outcomes and are mutually exclusive, then
PlA)+Pla)+ Pla) + - PlA, ) =1
b. An Event.

c. Symmetrical, Statistical and Subjective Probability.

2. The Venn Diagram.
A diagram representing events as sets of points or “puddles”’

a. The Addition Rule. PlAU B! =PlAl + PIB)- PlAn Bl

(1) Meaning of Union (or).
P{A U B) means the probability of A occuming or of B ocourming or both. It always includes
P{ANB) if it exists.

i) Meani 1 ion (and
P{A M B) means the probability of both A and B occurring. Note thatif A and B are mutually
exclusive PLAMB) =0

1 = &« = = = =
? & & = = = =
Magram for dice problems. 3 = = = = = =
4d = = = = = =
5 =« & = = = =
B = = - = =

b. Meaning of Complement. 7la) =1- pla),
This event can be called 'm0t A" Notethatif A and B  are collectively exhaustive PLA U B) =1
It A and B are hoth collectively exhanstive and mutnally exclusive B 1s the complement of A .
c. Extended Addition Rule.
PlAuBuC) =PA) + P(B) + P{C)- PlAnB)- PlAnC)- BN C)+PlANBNC)

3. Conditional and Joint Probability.

PlAn B
a. The Multiplication Rule P(A B) =P(AB)P(B) or PlAB) = = EIJ :
3 . _ (ap) _BlAN B .
The conditional probability of A given B, P\A/ B! = plg) & the probabality of event A

assuming that event B has ocourred.



b. A Joint Probability Table.

What is the difference between joint, marginal and conditional probabilities? Remember that we cannot

read a condifional probability directly from a joint probability table but must compute it using the second

version of the Multiplication Bule.
c. Extended Multiplication Rule. P{an B ) =Plc|a n Blp(B|alp(a)

d. Bayes' Rule. FlEAl =

4. Statistical Inde&:
a. Definition: F

PlABIP(E]
Pl4)

endence.
AB) =pPlA

b. Consequence: PlAn Bl =PlAl-PB)
c. Consequence: If 4 and E are independent so are .4 and B, Aand B

etc.
5. Review.
Rule In General A and B mutual | A and B independent
Iy exclusrve
Multiplication =PlABIP(B) =0 =PlAIP(B)
PlAnB) —p(Ba)p(a)
Addition P{A L BJ —PlAl+PIE]- PTA~} =PlAl+ P(B) | =PlAJ+ PIE]- PlAl]
Bayss Rule PLAB) | P(BlalP(A) =0 =PlA]
~ PlB)
Bayes Rule PlBla) | PlABIP(B) =0 =P(B]
~ Pla)

|l. Permutations and Combinations.

1. Counting Rule for Outcomes.
a. If an experiment has % steps and there are n; possible outcomes on the first
step, n; possible outcomes on the second step, etc. up to 1, possible outcomes
on the k th step, then the total number of possible outcomes is the product

iy ---Tg .

b. Consequence. If there are exactly 1 outcomes at each step, the total possible
outcomes from k stepsis (n)*.

2. Permutations.

a. The number of ways that one can arrange n objects: r!

5 il
[ i -
b. E — -
3. Combinations.
Cn o= 1!
et - iyl

Order counts!

Order doesn't count!

b. Probability of getting a given combination
This 15 the number of ways of getting the specified combination divided by the total number of possible
combinations. If there are @ equally likely ways to get what you want and b equally hikely possible



outcomes, the probability of getting the outcomes vou want 1s % . Example: If there 15 only one way to

get 4 jacks from 4 jacks in a poker hand and Cf'ﬂ ways to get another card, g =(1) El'q"a The number of
ways to get a poker hand of 3 cards 1s b =C55_2J so the probability of getiing a poker hand wath 4 jacks 1s
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