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Lecture Notes

p. 5-17

= Example (Committees, LNp.5-6) rdistribetion

P e ) B R e i Bl i L)
o| 5/210  0/210 20/210 0/210
50/210  50/210 50/210 50/210
¢ | 100/210 200/210 0/210 400/210
9| 50/210 150/210 50/210 450/210 | E(x3)
4 2| 41b| 5/210  20/210 20/210 80/210JJ

o of) 3 | Totals 1 'QLE(X) 2/3 Tad [ 14/3
xfomi)  §o =2, P =2/3, and o=./2/3 JLKJ
= Note. distribution (£ixed)
4
o Uy and 0% only depends on fx- They are Au-k

— fixed constants, not random numbers.
acting like a

scale of aryler| o If X has units, then gy and Oy have the same -Lkl—*-
gdm-devm.{m unit as X, and variance has unit squared.

>high [ Tntuitive Interpretation of Variance — E[(X- !!&)"]
pw&’:ty . f"*ig ﬁ_@ = -
within .= Variance is the weighted average value of the s .

——>
s2=|, t2L, squared deviation of X from . Lg '
= Variance is related to how the pmf is spread out %""I

—
L
W N = OR

| 62=100,+20

=

» Some properties of variance. E[(x-17) =Tar(X) = 0 R 318
= The variance of a r.v. is always non-negative I

= The only r.v. with variance equal to zero is a

éa

gﬁfdw —sr.V. vf&;hich can only take on a single value ((x). |
not random Yove Yor R _ ~ _ _
ety iyl =0 S R(X=M)=1.

(ﬁfezft;s; ﬁ:r & (A-Me) F; (=0, ¥ X € X pm§ hl «[degenerate
‘E‘LEEE"fF‘;z) = (X",Ux)?:‘-'O.fof x s.t. fx(x)>0 Mx

» Theorem. For a, b € R, Var(aX+b) = a? Var(X) > | Cax+b

(Fixed consborts) = 1alox
proof. Let Y = aX + b, then E(Y) =a-pux +b= py.
Var(Y) = E(Y - py)? = El(aX +%) — (apx +%))?
==l =B =~ VY
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» Theorem. If X is a (discrete) r.v. with mean Hyx, then for any CER
[mean sgiare
eor= J E[(X — )] = 0% + (¢ — pux)®=(%) e e 2=

ias™ 4 L R
Vor+ bias roof. L___73
My 2

E[(X = ¢)’] = B[(X — px + px — ¢)*] = > (@ = px + px — o)*|fx(x)

—
D (@ — px)® +2(x — px) (px — ) + (px — 0)’1fx (@)

rEX

a2nclorder' B Z(x_MX)2fX($)+2(“X_C)Z(x_ﬂx)fx px —c) fo
polynomial 6x TEX

05 C (M/p-f-m) (o] =w5——| 1= -
s Corollary. E[(X—c)?] is minimized by lettin ; and the
9(c) <— ry. E[( ) ] y g c=Hx; Al

minimum value is % .+ proof. Its clear by (6)) n ,
Corollary. 035 = E(X?) = (E(X))% <(proof Let the definition

of mean,
. 2\ _ C in (%) 2 useful for
(Recall: E(X?) =3, cx 2 fx(2)) e zero) prediction

o Example (Committees, LNp.5-17). Var(X)=14/3-22=2/3.

» E(X") is often called the n* moment of X —» Uariance = (21d moment)
- -, & l _ IE‘KQ) - |$t )2
+ Reading: textbook, Sec 4.3, 4.4, 4.5 mf:' ( EE_@Q

Some Commonly Used Discrete Distributions PR

« Bernoulli and binomial Distributions [c£]
— =z

;2 » Experiment: A basic experiment with sample space Q Q (and
ﬁl pm . 1) 1s repeated n times.

Tngeeral| " Example. (a) Sampling with replacement %rg rg
R is not (b) Coin Tossing 151; 20d’  ’nth

enough to (c) Roulette

uniguely —

detemine [, The sample space for the n trials is )
£ [

e ——P—=0=0,x - xQ=0Qy N={w=,w.)| wie o}

= Assume that events depending on different trials are

“} np:z independent i tral

Qo) -0 \e4. i trial, AcQo, > A= xn,,.A.n,,; «Q,cn s dhtrial
D\ 3t brial, 89&#5 o %+ - % (o» BxRorxloc N

‘ (i p(a’ nB) § P(AYP(B') P.,(A)Po(B)ép defines P

— eg. I<L|<Lz<" <(,g<n.
Loy g o

A (2 A -Fom\cd by ii.l3.(ls trials tuall
l lg;A’R B t)’ l..-a. ce trials T:d:pen)c'kﬂt
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