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chap t 5 Probability

Introduction to Probability

Def: Emperzal probability (vs. mathematical)

is the proportion of tiles. that an acteal
experiment produces a certack Result.

Coin toss: After tossin a silot dollar 100 time
we see 52 Heads and 48 tails.

that this coin has an
seare probabilib of 32%% Heads

The Law of Large Numbers states that over many
times the tie" probability will be revealed

Ext After 1000 tosses we see P(Head) = 0.502
much closer to the mathematical prob. of

5 0 - 5 0



mathematical Probability in the ratio
of the number of ways to obtain a certain
outcome with the total porsible outcomes

Outcoms of an experimat are all possible
results that could occur

I (A) = numberof outcomes with Anumber of total outcomes possible

EX I (tossing a 5 when a single die is rolled)

1 side with a 5
6 sides on the die 6

The Sample Space of an experiment is a
statement ot all possible outcomes

EX D i e .  : S= {1, 2, 3,4, 5, 67)

? C o L :  S -  E H , T ]
? Deck if Cards: Jack?

S= Ace of Diamonds, Z of diamads, ', KingQueen

Ace of Spades Zit spader,
Ace of Heart, 2 theats T, Q, Kif Heart
Ace oof Clubs, ZafClubs,.-- 9,10,5,0, Kingof

Clubs



let N(s) = the number of outcomes in a
sample space S

D i e :  N ( 5 )  =  6

C o i h :  N ( S )  =  2
D e c k :  1 ( 5 ) = 4 4 1 3 - 5 2

The probalility of an outcome i s  a
un mbs between 0 and 1.

E. P (rolling a 7) = 0.0

P (rolling a 1,2,3,4,5, er 6) =1.0

? Statistical Outrones account for the fact
that not always to we get the matternatical!

outcome
EX Toss a coch 10 times

We m i g h t  g e t  6 H  a n d  4 T  v s .
the mathemat ical  outrome of

5 H a d  S T
"Statstical Variability



I Lett now toss 2 coins at atine
Sor one after the otter?

? Sample Space : {HH/HT, TH, TT, NCS) =4

14Q.: PCHH) =34
4E

Qi PCHand T) = .
4

Qz: P (at least one tail) = -

Q: P (no tails) = 4 fonly H47

Note P (atleast 1 T) +P(noT) = 1

ÊP(Ai) - 1.0
=4



Ex Toss two dice, one red tone blue
we use color to assure we are

propely countin the outcomes
all of which are Equally Likely to occur.

? Sample Space = {(1,1), (1,2), (13),

(2,'), (2,2), (2,3),

(5)

(6,6)}
( 9 ' ) ,  6 6 ,2 ( 6 ) )

?  T a b l e :
3

0 0 7 1 2 1 3 / 1 9 / 1 5 1 6
2  3

2
2 5 2 6

all outrome

es willy
3 2 34 3 5 36

4142434404546 N =36
55,56

5

bre 6

5

6

5 2 5 3

162 6 3 6 455/66
(, 4 0 4, 4) =

(a) P (1,4)= 11/36, 8(144) = 36 36

(b) I (doubles) = 6/36
We Don't care about color

(c) I (sum = 5) =14/36

(d) I (sum > 10) == 6/36 ,P (sum< 10) = 30/36

compliment: P(310) +8(<10) =1)

w/o
regardi

color



O Tree dingrams can be used to count o
all possible outcomes

EXI A concessions stand offers 3 condiment

sauces:
Mayo M, Ketchup K, Mustand U

Use a tree diagram do write all possibla
order ings f  appl icat in .? - ? ? (mKU)

M 4  - K (mUK)
M - ? (Kmu)
?  - M (KUm)
M - K = (UMK)

? ?. K - M ? (UKM)
remainily

applicate 2nd application

? N(S) = 6 ditterent orderings in which

He can apply the condiments.



O Probabiliny and Sampling

Drawsty a sagela from a population is a probability

experiment.

Ex 10,000 families live in Sangus. Their dwelling

canbe displayed in a table

Ownahouse 4753
Own a Condo 1478
Rent a House 919 Rent

Rent a Condo 2857
1 0 , 0 0

Emperical Probability (us. mathematical

(a) I la randomly selected family own a condo)

= Specific
Generic

=Oum a condo
All famil ies

= 1 4 7 810,000 =(15%)

(b) I (rent either ahouse or Condo)
9 1 9 + 2 8 5 7=

10,000

= 38%



@ Unusual Events

? Statement by statisticians:
If the probability of an event occuring
is less than 5%, that event is unusuall,

? Recall in Distributions (unimodal (Symmatic)

2.5% 2.5%
95

"Wings of the

-35
d i s t r i b a t i o n "

25 5

unusual for a data point to be out here.

EX For 150 math majors at Berkeley out af 35,000
students, is it unusual to randomly
bump into a math major at the boba house

I (beily next to a math mayn in the
Student Union Bobatime line)

= Specific
Genric proportion %

very unusual

=35,000 = 10.004 or 0.4%


