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Probability
-

Events A, B sets of things th.1
sonic happen

AC sample space

Pr (A):24- 2017 R

condinitial prob

PA 1B) =s



-

Probability

Partition M =E Bi BinB, =d

Pr(A)= Pr(Als,)-4r(B:) I
Fragram I flip coin ⑰

↓)/5
Lon Die② Roll DieC L =Pr(+2) =5.2-2azuz3E I
->G=r(+2) =().=C

- 3G Pr(t) =Pr(+nL) +Pr(vin) =I



endence A,B iff

~ Pr(A1) =P(A)
· Pr (B(A) =P(B)

#

t)=Pr (A).4r(BL

.
**

B=model

A:data



Variables X:M-A

R distrate Irolls of dice, flip aoin)
#(X-herd)

1

continuous ↳rainfall, timel
-

Pr(Rain? inch)

Probability density function
discrete (x)=Pr(x=c)
continous 4.) x =[a,b])=[*fx(x)dx

Cumulative Densitys function
G

Ex(
=Sxafx(ahdx =Pr(X -a)



tion="verage"

E[g(X)] =3,g(ai). fx(ai)
i=4

are (X=ci)

- gix. fxx) dx
Ed=1

prince X
Vor [x] =E [(X-E3)] =E[x] -E[x]"

Var[c] =E [c] -E[c]"
=
a(1) - () =0



Linearity of Expectation
FTRUs

a, b, c const.

· E(aX +by +c] =aE(x] +bE[t] +c

· Var [aX+h] =a.Var2x]

-Var [x+1 =Var[x] +Vor[Y] +zCou(X,Y)
if X.Y independal (ov(X.1) =0



Dributions up. P
X =

· Bernoulli X-Ber(p) 0 up. P

E[x] =5 Vor 2x] =p(1 -p)

· Binomial XeBin(n,p)
Pr(X =k) =(i) p "(-p)(n-R)
k:#herds

E[x] =up Var = np(1-p)

· Geometric XeGeo(Y) 4-(x=R)=(1-p).p
#trials until first heads.

E[x] =YpVoo[x]:



Unif x-vof(afxIXEEn
if y(abst

=0 atremis

E[x] ===v-r[x] = Cb-a)"

ponential X-Exp(e) Es
fx =l.exp) - lx)
Fx() =1 - exp) - l.c)

E[x] ='e Var[x] =ez



Normal X-N(n,a)

fx(x) =ret↳ --
↳.

ECX]=mVar[X] =0 2

(d) Fx(z) =pnorm/a,e, r)
e=P -Porm(a)
5=1

Fx(a) =Sx
=

fx(x)dx



Joint Probabilities

,y.b)i=nc-
Independence

B.U. X.Y r=d marinal
i) a,b I probabit

4/25.4
Pr(B=0 1A=1)=

=Pr(X=x,y=b] = =



E2g(x. 14]=Ei glai, bi) 4r(x=a;,y =bi)

Cov(X,y) =E[(x=E(x)) (y - E21]]
= E[x-7) - E[X]-ECIT

if X, independent ten Cow(X,Y)=0
->

butif (ou(X,1) =0 then
->

magbe X. Y indep

maybe not



Emotion Randam Sample

MY jdt(a)
Goal estimate O

Random Variables

iid independent and identially distributed.
=°

estimator 8 =T(X,xz
.
. .

.x)
&

Random Variable

bios(e):E(8] - 0 Xn ==
unbiased:bics(8)

=0 E(x]=E(x.] Ia
:E(8] =c



Sample variance

int:23]
e
-Xn

· E[xn] =E(x:] =u

· Vor (Yn]=[xi]=-
=N(0,as nes



Confidence Intervals

)%confide interval [2,R]
↳ Pr(2 10x) =1 - x

L.Brandom variables, from Random sample

Ois unknown paramete

z =ul NCo.1 if x, NC,r

Dn=Zxx ↳=Yr =Dn R =xn +Dn

Zaz=gnorm(1-x/e)
Pr (-za =E=zax) =P(Lnran)=1-9



if X: -NI, aR
4 I2 unknown

or X: eBer(p)

↳variance soit (X:-x
Si =p(1 - p) =xn(1 -x)

T =Ert-dist(d) =n

An=taiz tax =gt((-2), df=n)

L =Yn- Dn R =Yn+Dn

4-(-)
=1 - a



Hypothesis Testing

DistrHo:boring" status quo

:model where X.
...
Yello

Alternative Hypothesis H.: guess of hou

He is broken

OHo:M=10 7: ML10

ice, onsN (10,027 don'tknow it dist

X., ...)
constant
-> teststatistiest =T(x .

,
. . . rents



if + <tx

↳> notreject
Critical Value

Lta =gt)1 -x,d) =n - 1)
moll hypothesis

Pr(+<tc) =xx double negative on

-
R-rp-

itst realizators of data

/Esta -> reject holl hypothesis

constand Trt-dist
fromMatt

Pr(Tutal
=2itIP



Actual Pate X., ... y

-Hoeo=10

So

t =xxL
Sa/

ta =

A(,d
=

n - 1)

R


