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

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

Today : § 2.4-25,44 Lab 2.2 due TONIGHT
(maybe ? )

HW 3 due Friday .

Next : § 3.3 Midterm next wed evening
* Regrade requests for Labi : uihdew Thursday 10/17
↳ separate request for each problem 8am - 11pm
↳ detailed

, polite responses please .

* The material slotted for today 's lecture is the cutoff
for Midterm t

.



intramural 2.31A collection X ,Xzxz, . . . . Xn of random variables
defined on the same sample space are independent if
for any Bi,Bz, Bn EIR, the events

{ XieB ,}
,

1ktBit
,
- -
-

, {Xnt Bn} are independent.

Special Case : if the Xj are discrete random variables
,
it

suffices to check the simpler condition
for any real numbers ti,k, . . ., tu

Eg . Let X ,Xz . . .,Xn be fair coin tosses . Denote Hrt
,

T- o
.



independents 2.41Experiments can have numerical observables , but sometimes
you only observe whether there is success

or failure
We model this with a random variable X taking value
1 with some probability p , and value o with probability t-p .

X - Ber Cp) (Bernoulli )

In practice
,
we usually repeat the experiment many times,

making sure to use the same setup each trial
.
The previous

trials do not influence the future ones .



Itsuki ?
Run n independent trials , each with success probability p .

Xi
,
K
,

- .
.

.
Xn ~ Ber Ip) .

Let s # successful trials

what is the distribution of Sn ?



Eg
.

Roll a fair die to times . What is the probability that
6 comes up at least 3 times ?

E.g .

What is the probability that no 6 is rolled in the lo rolls ?

Now
, keep rolling .

Let N denote the first roll where a
6 appear . N is a random variable

.

What is its distribution ?



Fnstsnaesstimet
= first success in repeated independent trials (success rate p ) .

Model trials with (unlimited number) of independent Ber Cp) 's :

X1 , 1/2,1/3,44 , - - -

{ Nsk} s { X , -- o
,
Xi- 0,1159 .

. -

, Xie- i- o, Hel}

Geometric Distribution Geemlp) on 6,133
,
. . -3=0 .



Raretsvents
If Su -- SnpnBinh ,p) , Sn is the number of successes

in n independent trials each with
success probability p .

What if p is very small, but n is very large ?
One way to handle this mathematically is a

↳ For each n
,
take p a tin . p = In for some X so .

Pl Sn
, p
- k) =

what happens as n→ es ?



MSN.pk) - ( k) ( Int H - Int -k



Poissowtdistributiow
A random variable X has the Poisson G) distribution if

P (X -- k) = e
"

.

. k-- e. 12
,
. . . .

Eg
.

A too year storm is a storm magnitude expected to occur
in any given year with probability Hoo

,

over the course of a century , how likely is it to see at least
4 too year storms ?



Summary
sampling independent trials , the most important (discrete)
probability distributions are :

• Berlp) : PIX -- 1) =p , PIX
-
- o) -- ftp.spfl

( single trial with success probability p )
• Bishop) : PlSn=k)= (1) pka-p)

"-k osksn

( number of successes in n independent trials with rate p )
• Geomlp) PlN=k)= Chp)"p A- 91,2, . . .

( first successful trial in repeated independent trials with rate p )
• Poisson H) Plxsk) - e-t1, heel,3 .

. .

no
.

( Approximates Biron,Hn) ; number of rare events in
many trials)


