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

2y @ A J@F af@)  (z- @) |°f@)
4 2| 0 o] 5/210 0/210 20/210 0/210
;| - 1 1| 50/210  50/210 50/210 50/210
O O| 2 ¢]|100/210 200/210 0/210 400/210
/ [ 3 9| 50/210 150/210 50/210 450/210 |E(x3)
4 2| 41b6| 5/210  20/210 20/210 80/210 J_:
d"‘“"““j 4 | Totals 1 2 EX) 2/3 Ta® | 14/3
memi _ 5 e _
| So, u=2,0°=2/3,and 0=,/2/3
G
= Note. X ‘m"d""‘)‘{; - distribution (Fixed)

o Uy and 0% only depends on fx- They are 41;141
fixed constants, not random numbers.

(acting like a. |4
scale of ayuler| o If X has units, then Uy and Oy have the same —‘—111—4"
#j-%,%g%{ | unit as X, and variance has unit squared.
Zhigh > Intuitive Interpretation of Varlance—pE ( -g,)"]

paney —RER() P

w:uinzg = Variance is the Welghted average value of the XAl .

2. +al. squared deviation of X from //y.

g“:%o ,+20 4 /'IK 'le___)l

» Variance 1s related to how the pmf is spread out % N
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» Some properties of variance. Elx-tf]=Var(X) =0 )
» The variance of a r.v. is always non-negative I
= The only r.v. with variance equal to zero is a
It's

achally —»I.V. Which can only take on a single value (,L_/X)
rando
o] e for, 5 O $0=0 <> R(X=l)=1.

but it's also - =
(me'for e | & ux):j-x(x)-o,vxex P )1 ofdegenerabe]
bypes of vvis) | & (X-Mx)=0, Jor X it f00>0 C=

Theorem. For g, b € ®, Var(aX+b) = a? Var(X) > [ Cax+b
;59"3".1 2%

Glxedoonsbmbg]
proof. Let Y = aX + b, then E(Y) =a-pux +b= py.
Var(Y) = E(Y —py)? = E[(aX +%) — (apx +R)]?
==l =B =~ VY
a>l 1] Xx 3X 3X+3
o<a<| 1
a<o m_A =, ‘ T S—
| ‘::j——‘_‘ ] ‘
o ' 370 . . HO .
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» Theorem. If X is a (discrete) r.v. with mean (/y, then for any QER,

Sguar 2 2 MY
+ (¢ — - R
mnet ) Bl =0 ok ¢ e p)’n e
from C

[21’00
BI(X - o)) = B[(X — pix +pix — 9% = Y_[(@ — px + s — 9?1 fx (@)
—
D (@ — px)® +2(x — px) (px — ) + (px — 0)’1fx (@)

zEX
Todode) > (@ —px)*fx(@) +2ux — o) Y (v — px)fx(@) + (ux —¢)* Y fx(@)
polynomial 6x TEX Wps5-8) o =IE_J 1. pe

g = Corollary. E[(X —c)z] 1s minimized by letting ¢ _HX;E?d the

9(c)<— minimum value is o% . .«(proof. ks clear by (6)) T -

' Corollary. 05 = E(X?) - (E(X))* <(prof Let the g;ftnttion
C in (%) . useful

(Recall: E(X?) = er){£ fx(z).) ber;ero) m

o Example (Committees, LNp.5-17). Var(X)=14/3-22=2/3.
» E(X™) is often called the nth moment of X > Uiﬂance-(&@nm@)

% o Fixed constant |E2) _W
% Reading: tex?lil:l?Sec 43,44,45 m; RQCQ“ ng,n,ulpg.s E(X) )
Some Commonly Used Discrete Distributions "™
e Bernoulli and binomial I}_lzs:trlbutlons J={E:Ec ﬂo} N [cf.
18 > Experiment: A basic experiment with sample space Q (and
zj p.m . 1) 1s repeated n times. Qo
Tgeenal,| " Example. (a) Sampling with replacement
R is not (b) Coin Tossing (|st’ 2nd’ ’nth)
enough o (c) Roulette
uniguely B
deteice |, The sample space for the n trials is A)
-
-P—’Q Q) x xQy=0Qy  Q={w=(,~,w.)| wieNo}
- = Assume that events depending on different trials are
“.P.‘ f:iz independent it tral th trial
o g \&: ith trial, Ac(d, > A=(ox- xﬂo*A*Qo*~ ) gthtria
Bre=— jH»'bna! Bcﬂo$B (o 2~ - x Qo4 BxDor-xgc N)
| L (ixD  p(a’ nB) F P(A )P(B)"R,(A)Po(B)éR, defines P
— o ed. I<siticiax- --<u<<n. "
e I A : formed by &1.l3.Lls trials| nutual
'A A’—IR B:/ : : : l.z 4.36 tna.ls] Tndepemgnt. R
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