
MATH 180A : INTRO TO PROBABILITY
( FOR DATA SCIENCE)

www.math.ucsd.edu/ntkemp/18oA

Today : § 2. l -2.2 HW
. i due TONIGHT T

Next : § 2.2 - 2.3 Labi due MONDAY
,
1064

Screencast & video available after each lecture @
podcast . ucsd.edu

Before /After slides now available on course webpage .

Lots of active discussion on Piazza
.



Conditions 2JEg . Your friend rolls two fair die, and asks you

q
what is the probability the sum is to

.

y
-1

Before you answer
,
however

,
she reveals that

the actual sum that came up was a two digit
number

.

In light of this information, was your
probability calculation correct ?



Conditionality
Moral ' given information lie . that an event B is known to have

happened) , we condition on B ; we make B the new

saw:P
'

'm:}
a

:* events afterward so they 're "

Def .. Given an event B with Pl B) so
,
we define the

conditional probability of an event A given B as

IP ( A l B ) =



•

•
•
• An urn contains 4 red balls and 6 blue balls

.

F-%
3 are sampled, without replacement .

• ° what is the probability that exactly two are red

,
?

[
Suppose we somehow know a priori that at least one red is

sampled .
What is the conditional probability that exactly two

q
:::::*: :::'T 's.atleast one .as

I



Recoveringpfrompl.IT
By definition , Pl Bl A) = PLAID ; ⇒

PLA)

Eg . "
Ian:Tahitian:*:& ::p,":.in:& blue balls

.

What is the probability that both are red ?



Twostagefxperimentsxperform an experiment, measure a random outcome
.

* perform a second experiment whose setup depends on
the outcome of the first !
"

¥
.
.

: :÷÷÷÷÷:÷÷¥÷÷ .

What is the probability it is red ?



lawoft.la/Probability-
If B.

,
Ba
,
.
. .

,Bn partition r ( disjoint, Bio -
-
-other

, NBD >o )
then for any event A :

p(A) = IP ( AB, u AB, O -
- - u ABN)

.

Eg . 90% of coins are fair . 9% are biased to come up heads Geek .

lek are biased to come up heads 80% .

You find a coin on the street. How likely is it to come up heads ?



Sfo!!to Lingardfan
. % are biased to come up heads 60k¥14 are biased to come up heads 80% .

You find a coin on the street. You toss it
,
and it comes up heads .

How likely is it that this Gino is heavily biased ?

Eg . According to Forbes Magazine , as of April 10,2019, there are
2208 billionaires in the world .

1964 of them are men
.



Bayes.RU# ( A relationship between NAIB) and PIBIA))
Let B

,Bs , . . .. Bn partition the sample space .
Then for any

event A with PLA) > 0
,

Pl Bul A) = MBNA) / PLA)
= Pl Al Bk) Pl Ba) Pl Al Bk) Pl Bn)
MAT

=

,€P(AlBj)MBjT
Eg . ( Coins)



Epidemiologicalw
An HIV test is 99% accurate

.
( 14. false positives , 14. false negatives .)

o
.33% of US residents have HIV

.

If you test positive , what is the probability you have HIV ?
(a) 99 to

(b) I to

(C) 25%

(d) 0.33%

(e) There is not enough information to answer .


