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

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

Today : § 3.3-3.4 Lab 3.2 due TONIGHTf

Next : Review (practice exams)
* Regrade requests for HWZ : Tuesday , 6122

for Lab 2 : Thursday , 6124) 8am
- 11pm

* Midterm 1 : Wednesday , 10123 , 8- 10pm , PCYNH 109

Assigned seats (see Triton Ed )
1 double sided sheet of Chand-written) notes allowed
practice Midterms posted on webpage



Expectation
Definition : Let X be a discrete random variable with
possible values ti

,
k
,
Is
,
. . .
The expectation or expected value

of X is
#Ny : = § tj PIX - t ;)

It is also called the mean of X
,

and is often denoted µ .

Eg .

Let X be a discrete random variable with probability mass fn .
Pxlk) = kik, i k = 12,3, - - .

Find c
,
and compute ECX)

.



Eepectationofcentinu.us#ndemVariable ( with density)
X discrete

,
Xena

,
k
,
ts
,
. . . ) X continuous Battle
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Eg . Let X - Unifkasbl) . filth a

se



Question :

shoot an arrow at a circular
target of radius 1

.

What
is the expected distance of
the arrow from the center ?
(a) 1

.
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Eg .

fits .- 1,9, t.fi , is a probability density .

If X is a continuous random variable with fy -- f , what
is LEAD ?



Expectationsoffunctionsoftdandemlariablesehe
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random variable function

glx) = go X is a new random variable .

Eg . X - Binh , p) is the number of successes in n trials
glx) = Xlw is the proportion of successful trials .

In general : for a discrete random variable

Proposition : Elglx)) = § go) PCXss) .

Note
, by definition, El glx)) = { t - MgHft) .



Prepositions : for a discrete random variable
III gtx)) = § go) PCXss) .

Bf. We know § !. plglxs .- t)



Proposition : For a continuous random variable X with
probability density fx ,

El glx)) = !! gltlfxltldt .

Eg
.

Let U be a uniform random variable on La, bl .

Then

El U2) =



Eg .

Recall the car accident l insurance example .
An accident causes $ Y of damage to your car, where
your insurance deductible is $500 . Yn Unif(Cloe, 1500 )

.What is the expected amount you pay ?

X = amount you pay
(neither continuous
nor discrete rn

.)



ariane

µDefinition : The variance of a random variable X is

Var CX) = EllX- ElXII] .

Ie
.

first compute µ :
-

- ECX) . Then apply the function guk Hyuk
to X , and compute El glx)) .

* If X is discrete
,
Var IX) =

* If X is continuous
,

Var (X) =

In
any case , VarCX) 30 .

Its square root is

GLX) = ✓VARIX) is called standarddeviatn
.



Eg
.

If X - Ber Cp) , EH) =p ,
i
.

Eg. If U ~ Unit ( La,b)) , EIU)
-

- atb , i.



Variance is a measure of how "

spread out from the mean "
the distribution is

.

For example :

theorem : Let X be a random variable with finite
expectation EN) =p . Then

Var (x) -- o iff Pl X qu) = 1 .

( ie . X EM . )

Pf
.

#

( =D [Here we will assume X is discrete
,
for new

. I


