



































































































































SUITE OF OUGHT TO KNOW PROBABILITY
DISTRIBUTIONSFORCONTINUOUSRANDOMVARIABLET
0 I.li Uniform a b di Beta a ß

Iii Normally liif NormalMixture kmh antrüß
Liv Exponentiell

liii KDECK K
Liii Gamma L ß

4 Chisaguaro optional

i Uniforms When X takes any values in a b with egal probability

4 a b klasxeb

2 b E D

F x a b EE a Ex b

O D a

linear accumulation
of probability mass

x Tl over support a b
density is flat

f iff

F

EX 1
Theft as exercise

Vor X






































































































































ii Normal µ That ubiquitous bell shaped curve Very important

Hm texpf
t

Euro f E expf F dt No abqemplificatio

KÄME pflx rla l.no as
Inflectionpoint

ä eins

µ 1.96T µ 1.965

Fix a

es

i9s Rdl rlEl.a6

µ 1.964 5 µ µ Attar

EX µ
VarX oh µ O EI

Special Normal o called

StandardNormaldistributionormallo
pdf and cdf get special notation

pdf da expf
Greekletter phi

edt Ilz fftexpf E dt
Capitalphi






































































































































RIE It X Normally r and 2 XI then Z NormalCo

Prüf Idea of proof Let X Normal µ and show that
the cdf of 2 X g Ir is

Pz ze P ez

in
littleZ just
somevalue Py X E µ r

gzrandomvariable
F µ rz µ

JEset zu türton fe.gs lt I dt

so darf dt r du z

and at getrz Z expf E du

OIL D

Meanandvarianc.co NormaIL0 EZ oandVarZ I

Show EZ O

Ez ztlzdz fgzfexpf.EE dz f expfE 0

Show War Z 2
The Normal distributions looklike this

Var 2 EE E EE
8

EI Eflz dz
8
































8

ftp.xpf E dz

fjI zf expfEIdz n f.eepfEI
Integration by du du dz
parts µ 8

z expf E expf E dz
g D

Integration over
PI dt Integration by parts

Normal a pdf fuhr um Ex t de K
dx

2
fucxsfvtadxtf.ru nlxdX

dx
So War 2 I 1rad µ da naiven fnla d dx

D

Establishingtadtt Is das expf E a legitimatepart
doesitintegrate tot

We have

t.IE dz
w I.e.pfEIdz f eepfEIdz
aNo nice

antiderivativefor By symmetry
expf Ek around zu We need to show that

this is egal tf
It is sufficient to show expf E d We have

e.pl E d pFEI p f d



eepftYYdtdnN.irit gets tricky switch to polar coordinates by

füüüüüü rosa

Ä.EE5thed sin 0
cos0

Then töten r and dtdu rdrdo so

f eepftYYdtdn.to oIexpfE dr

ff expf ED do

o
2do

z

So we have shown that dlztdz.se

Showing EX µ and Vardar

Xv Normally E and Z Normalo

Then X and µ tot have the same probability distribution so

EX Elfter rEZ

WarX Val rz TVarz oh



4 Gammagt Family of rightskewed distributions with support on loco

Based on the gamma function

MD x expfxldxt.ro o

Special properties of gamma function

a Platt Plo for all d o

b For any integer n 0 Mln D
c Pl Fi

Observer L explizit 1 x o is a pdf since

ftp xd expl x da f PH

The full gamma family has an additional parameter ß built in
called the shape parameter

4 a D ja xd expffs Ilx o

ß called the scale parameter

Ela a D pat expft dt for o

for 0

EX xp

VorX xp
Gamma
distributions
look like this



Derivations

a Show Platt arlt for all d o

Mt xd expfx dx

FIJI
FI du 4 exptx xdte.pl

8

x xd expfx x d Dxddexpf xd exp DX

o

e xd expf.at xKtD expfx3dx

t a Mt t Platt

und

Ptt l a PC t Platt

Plo Platt

b Show that for any integer n o Pln Ln D

First Mi expfx explex 1

So a Fln

d Den 2 Ku püüj g aua o

n 1 n 2 Pl

Ln 1 n 2 2

Ln D



c Show Mk P

E explddxysetyn.ru DX y

8 Yz 1

ff expf E yay

expf E dy Vier
EIIdy

E L expf y dy r

ÄÄÄÄÄ

fj.EE
hat Normalo

i

Show EX xp

EX expf F dx
O

Matt aua M ja expf F dx

xp expf F dx

integral over gamma Ltt ß pdf
xp

show Vw X af Letta find similar



iv Exponential Highly rightskewed with support on o.o

µ texpf 14 o

Exponential

a
PE 0 distributions

look like thisgoX E 0

EX
Var X I
Derivations

the cart Eda

For no Ela expf.IE

expf

1 expf
Show EX 7 and Vor X 72

Exponential 7 is same as Gamma 2 ß with 2 1 7 7

EX xp VorX aß

µ will latercall this parameterthe degrees offreedom

Lv chinsquai Right skewed with support on o.o

4 g
Ä expte IG D

Greekletter nu

Eu 4ist
rtttdtt.ro

for Eo



EX

µ zu
ChisquaredG is same as Gamma 2 ß with a f 2

Chisquared distributions
look like this

i Betalt Family of distributions with support on D

Based on the beta function

Bla g xd i a da for a o ß o

It turns out Bla D PIGGY O

Thus MIN xd l XP Ilo x D integrates to 2 i e is a pdf
MDM0

µ a ß Mtn xd i xp 7 o x
Plo MD

EH In a 5 II III



EX In Beta distributions look like this
Aß

Vor X d

Gtßkatßt

Derivationsshow

EX

EX ICE xd n x da
MAMA

t III it e da
Aß

Matt c dx
Mß t

Integral over Beta Ltt ß pdf
2
Ftp

Show War X xp Left as exercise

ßYlztßt Find EX similarly and
use VorX EX LEXY

When 2 1 ß L we get the Uniform 0,1 distribution

liif NormalMixture KRÄNE
potentially to be added to these notes

Kiii KDECK tn K


