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Special Case

X ~Gamma(a=r/2,5=2) r - (Chi-Square)

~ 1
2"21(r 1 2)

NOTATION| Chisquare(r),

x121e=XI12 <y o<,

, s E(X)=r, V(X)=2r
X ~Gamma(a =1, ) B (exponential)

f(x):%e_"/ﬂ,ogx,0</3,

NOTATION| Exponential(f),

, D E(X)= 8, V(X)=p2

(X1, X250y Xg) 1

(a,4) Gamma(a, 1)

X ~Gamma(a,4), Y ~ Poisson(x/1) = P(X <x)=P(Y 2a)

\ Wﬁ

X ~ Poisson(4)
F(y)=P(Y <y)=P( ©.y) )
=1-P( (0,Y) )=1-e
Y f(y)= e, y >0 ~ Exponential (8 =1/ 1)
MGF
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(THEOREM)

X ~Gamma(e, f) % ~ Chisquare(r = 2)

[PROOF| 6

@\?ﬁ% EXAMPLE 4-11

X ~ Exponential (3) a,b P(X>a+b|X>a)=P(X >b)

, (Memoryless property) . (Recall: Geometric dist.)

¥ HOMEWORK #11-1 DUE 4
S

26

X ~ exp onential (5) Y
Y=k if k-1<X <k for k=12,.

P(Y =k) Y
4.6 (Beta Dist.)
X
<) X+Y
(DEFINITION)
X a,ﬁ

f(x)= B((j,/}) x*11-x/r10<x<10<a, B

_T(a)r(p)
where B(a, ) = ot )
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NOTATION| X ~ Beta(a, )
Beta POF (05,05 . Beta POF(05, 2)
In SAS: PDF(‘BETA, x,a, ) , :
z |
. ﬁ 2‘ ﬁ 4\‘
Mean & Variance g \ / 23
1 . 2 \
1
[24 (Zﬂ q T T i . T
E(X): ﬁ' V(X): > 1 0% ﬂji [ 0 0% ﬂj:i [
o+ 1
(05'1‘,8) (05+ﬁ+ ) . Beta POF 2,0 5] . B=ta PDF (2.2
PROOF 7
[ 15
£ £
1 1 g : g 1
E(X) =[x x*7L(1-x)#Ldx o .
B(a, ) 2
0 ’ 1 -
:B(a—i-l,,ﬂ): a ‘0 'u.lzslu;i'a.-ﬁ' 1 ‘0 'u.lz'slu;i'u.-ﬁ' i
B(a, B) a+pf
:
=9
= HOMEWORK #11-2 DUE4 26
Q&@j
X ~ Beta(a, ) V(X)= 2“/3
(a+pB) (a+ [ +])
T\B
i\’;/\\éf;% EXAMPLE 4-12 special case
X ~Beta(a =1, 5 =1) X ~Uniform(0,1)
=9
& Q}ﬂz HOMEWORK #11-3 DUE4 26
X . X

f(x):cxz(l—x)4,0£x£1

E(X)
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4.7 MGF (Moment Generating Function)
(DEFINITION) M y (t) = E(e™) = [e™ f (x)dx
oM®(t=0)=E(x¥): k-th (k-th moment about origin)
oMGF (Uniqueness):
TS -
\;&«\@ EXAMPLE 4-13 ( )
t
M (1) = [(L/3)et + (2/3)° . M () =—° M () = e2€' D
2_
= ]
LBy, EXAWPLE 4-14 MGF
. 1
X~E I MGF —
xponential () G (1—ﬁt)
m(t) = E@e™) = [e% Le/Pyax =L [eXEM P ay(sincepIL— ) > 0=t <1/ B)
o B Bo
Py
AL sy L
,8 0( /B ) 1_ﬁt
1-p
<
é}\@; HOMEWORK #11-4 DUE4 26
. 1 1 .,
X ~ Exponential(f) MGF (m) X ~ Gamma(e, £) MGF (m)
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= -
\;}Q\% EXAMPLE 4-15 MGF

2
Z ~Normal(0,])) MGF exp(t?)

o0 1 _i 2 [e 0] 1 _ﬂ 2
M,(t)= [ e?—=—e 2dz=e""/2 [ ——e 2 dz=e'"/?
: _'L, N2 _{0 27
@’,
%’Z HOMEWORK #11-5 DUE4 26

My (£) = Mgy 4p (1) =™ M x (at)

2,2
X ~ Normal(z,02)  MGF  exp(ut + < t )
4.8 Tchebysheff’s Theorem
X o, o k
1 1
P(IX-ul kO')Zl——2 or P X —uz ko')s—2
k k
3
= ]
LN, EXAMPLE 4-16 Tchebysheff
Gamma(a =3.1, 5 =2) . 215
“ " . ?
, © u=31x2=620°=31x2°=124
V12.4k = (21.5-6.2) = 4.32.. Therefore 1/k? =0.053
P(X —6.2>15.3) = 0.053(Tchebysheff
( | ) (T y ) ( ) Gamma(a =3.1,8=2)

=0.0000(Empirical Rule)
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5-6
i Binomial(n, p) E—’ i Poison(A) i
L e : N—o ]
In— oo np=A4 \\\\\
! 2 \\
NP = 4,npq = o \
Lognormal %A | \
|
\ i X Beta(«, S) I
I
e” . Normal(u, o) /
5 X, !
X — X+ X /
i 1+ oX ' ? /
o /
Gamma(a, B) /!
' /
/

" Normal(02) |
P ; XIZ /—F/Z
_____ ; o= 1\ Zx /

X /0 e
X,/ i . Chi- squared (r) !
Cauchy '," / ........................
," 5 F(r,r) XY/ [y =1
: R ;* ............................
‘:‘ /’/ S e e R e by
== X ' Welbull(;/ )

........
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