
STANDARD Normal distribution

·. XNco.)ent,as

- z
· Why Eflu)da=1? I: =beda = ?

I2=(je-axan) (je-xYdy) =be-tydidy (Fubin)

Xercord, yzrsino
Pass to polar coordinates:yes dudy=rdrde

=2rdrdt=21SeYrdr. u =r4z
du =rdr

=2jed =2 =
· EX =(xf(n)dr =0.

-
-

en
odd

F0,1) ⑰(t) =P(X-t) =ijeda in a special function.
-

Approximation: e
IGanfaith Let X-NCo,1) Then At 30:

(I - i)e4 = P(X=+=r et

~found:PIX17= emamEtI(n) entran, integrate by partlower found i 1 (du =xdr)

I (ment) de, internetpartsanduse thisi
(Chatterjee)

Merciseaprix:Mills ratiooftheI
- Est-- STagbor series)
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VARIANCE
-

Def let Xbe a row, with EX=M.

Variance:Var(X)==E((X-)2] =>E- 2ux+x) =E(x) -2
↓

standard deviation:0(X):
=Yax).

Var(x) =E(x2) - (X)2

E(a) X-Unf10,) EX= t, EIXY-fudn = va(X)=-(s)in
f(x)=2 =0.29.

(6) X-Ber(p) EX=p, E(x) =p
=Va(x) =p - p2=p(1- p)

(C) X-NCo, EX=0, EIXY=EenYom=1
u =,du =x

&

I (Preeof variance)
WARNING:

1. Var(ie Var(X+y) = Var(X)+Varls) in general

2. Var(x +c) =Va(X)

3. Var(cX) =cVar(X)
(e.g. for y= -x)

Istraightforward from def]

W:does there exist a r.v. X such that

X =0 a.S.

#

X=1

Var(x)=0 ?
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(General normal distribution)
letz-NC0,1); MER, 50,

X==x
++Z.

Then we sayX-N(, o")

Ex-** var(x)=o2 sly properties

Density of X-N(m,o2? CDF;

*(x) =(X =n3 =0(n +rz =x) =p)z =22)

= I()
- (x -u)/22

f(x) =F,(x)
=I(r) =Ifr) =re

#
Cor. to Gaussican tail found (p. 28):if guN(,22] then

(1x-m11 tr3etYz vto (A)

(Since *wN(0).

Ex:(t) -> P((X-M) (35) >0.9970
while the exact computation gives

=0.9973. "
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=>(Derangements)
Nexams are returned toN students at random.

I Eedudentswhoreceive,their
own examfeel

Whydo we care? It could be that

C X=EN willprobere 3 or x =1 with prob.Fitte care, x=1)
A very different

I IX =E,X:where Xi=E if student i gets own exam-Ber(i)o otherwise

VarIX) =E(X4-(EX)
-

3 i
-

E(x2 =E((xi)) =[e(xi) +[#(xixi)ijFl er-N terms WIN terms

E(x) =E,XX=ExitXix;
XiwBer(YN

E(Xi)=YN
3 3

XiXi =4th
students i getown exams - Ber(

I
Aways to select 2 exams from Nexams,

order matters
I

=>I(x2) =N8 ** (N2.-
2.

W(N -1)

=>Var(X) =2 - 1 =1. =) 0(X) =x
=0

#(General normal distribution]
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ALITIES

I (inequality) If 4: RROR is a convex function then

9(EX) = Ee(X)

Roof N

g(x) Letax+6 be a tangent to4(x) at20-EX
ax+6 =>f(x) ax+6 Free.

Substitute x=X, takeexpectation ->

-X (x)(ax +6 =ax+1 =4(20) =4/1x).4

~
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