



































































































































SHY left
warmup 9 00 9310

Let The Exp a
Recall Plt D

k

a Find PCT 5 É at exponential

b Find PLT 131T 8 ét
518 ou Bayes rule gives

PII é

Congratulations
on a challenging midterm

You can clobber the midterm if you do
better on the

final






































































































































Ltime
sects Commulative Distribution Function CDF

The CDF of a RV X is P X E x The survival
function is P X x

The CDF or survival function uniquely determine a
distribution survival

T time until Lstsuccess arrival

m
esspropertsgttygt.net ilbutios

i T a a
proved in appendix ofnotes

That the Geometricdistribution
is theonly discrete distribution
withvalues 133 having the memoryless property

Only 2 distributions are

memory less

For discrete 8 1,33 Geometric

For Continua T20 Exponential Proof is
similar to
geom
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72ft and variance of Erra
Gamma distribution



Stat 134

Monday October 10 2022

1. GSI Brian and Yiming are each helping a

student. Brian and Yiming see students at

a rate of �B and �Y students per hour re-

spectively.

Let

B = wait time for Brian ⇠ Exp(�B)

Y = wait time for Yiming ⇠ Exp(�Y )

What distribution is T = min(B, Y )?

Hint: compute P (T > t)

a Exp(max(�B,�Y ))

b Exp(�B � �Y )

c Exp(�B + �Y )

d none of the above

1

















































































































































see tanIÉÉÉ
ECT feat Etat

ECT FIFA AYEEE
ÉÉ

var T EGG ELIE 32 I
Interpretation of X

g oneover average arrival time

This makes sense since the
instantaneous rate of success is constant
by the memoryless property of Exp

d

so if it takes on avg 5 min to have
a success ten D Yo

ez Lett waiting time min until a blue
Honda enters a toll gate starting at noon
Thewaiting time is on average 2 minutes
Find PCT 3

ECT 2 a E
Tn Etr Ya

P T 3 é
ki






































































































































GammaDistribution
A gamma distribution Trw Gamma rt
a 0 is a sum of r iid Exp d

I W Wet at Wr Wi n Exp a

Tf time of the nth arrival of a

Poisson Process Poi at

I time when the nth lightbulb dies

picture
T.EE
TTT

T N Gemmell A

Tzu Gamma za
dependent but

we Wes's
Tzu Gamma 3,4

are independent
T he Exp x
Tz he We
Tz he the the






































































































































ftpIProcess
a.k.a Prs

Ny arrivals in time t where the
rate of arrivals is t

Pla n EIGI

Lett waiting time min until a blue
Honda enters a toll gate starting at noon
The waiting time is on average 2 minutes
Find the probabity 3 blue Hondas
arrive in 8 minutes am 4

t 8 Ng n Poi É
x 42

PIN 3 éI






































































































































Back to gamma distribution's In Gamma Bd

Let Nen Pods At

W n Exp d

ya
arrivals

Affeldt l arrival in at

PCT Edt means to It pfocusotdt
I 31

o Pfredt FINE r DP Wedt IW t Idt

a sat

Eggett
Now

In Gamma v t for re zit was density

flag
It é't t

O else






































































































































Yen
Pois At

PCT E P Nesn
Im arrivals here

EP Nat
do

t
let Tyr Gamma re 4,2 27

Find PLT 7

P Ty 7 P N 4 P N E 3

Nan Poi 2.7

Yy

é it It
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Stat 134

Monday October 10 2022

1. Suppose customers arrive at a ticket booth
at a rate of five per minute, according to a
Poisson arrival process. Find the probability
that starting from time 0, the 9th customer
doesn’t arrive within 5 minutes:

a
P9

k=0
e�2525k

k!

b
P8

k=0
e�2525k

k!

c
P8

k=0
e�55k

k!

d none of the above

1














































































































































Gammefunctiontfnd

If re zit define T r fr D where

r is called thegammafunction

For 1 1 tr ie t

flatygratiabe
D

and fade I

ft étdt I

Ma T t etat






































































































































Mr F E'etatThe formula
is the definition of the gamma
function
You can show that ta G D

for re at
Now

In Gamma v 1 Was density

flag
It é't too

0 else

Let In Gamma r 4,1 2

Find f E
flee y't

r ie't

I 2
Iet fie






































































































































Ef.to
IpgYvatanceotexponent.hEflA

Ie
at density

ECT IFtettdt
I recommend using the tabular method
for integration by parts This works well
when the function you are integrating
is the product of two expressions where
the nth derivative of one expression is
zero

ez fest p good
sintet X bad

To find Ittet
E S

É






































































































































a

Eat a E e tat d tf e 1
g

a

co

Next find Var t E T2 ELI
EC 17 I offer tale

d

Eye
e
at

at
et Ie
T it

2

Lf Iz
e

Edt

A

ECA ifEffett al's e It4 EH
I O

d2

var Cts Iz 5
































































































































































