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3.7 (Hyper-geometric)
(DEFINITION)
N M ,
(N-M) . n(< N) M
X
e )
X n—Xx
f(x)=T,x:0,1,...,n,xsM,n—xsN—M
o)
X ~ HG(N,M,n)
IN SAS, PDF('HYPER’,x,N,M,n);
(THEOREM)
M M (N-M) (N-n)
1 X ~HG(N,M, , #=E(X)=n—, =V(X)=n———= .
1) ( n) H ()nNG ()nN N (N-D)
(2 As n— oo, HG(N,M,n)~(app)BinomiaI(n,%) ( skipped)
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LBy, EXAMPLE 313
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@@j HOMEWORK #7-2 DUE4 7 ()
00 6 2 .3
X
é?} HOMEWORK #7-3 DUE4 7 ()
(N) .M
n n
X . M=4, n=3
D P(X =1
(2) P(X =1) N
3.8 (Poisson)
( ), :
(10 )
n p
t-p
e = lim (1—1)” . (n, p)
n—w n
A\ s .
ks ;n p
lim (”J pX@- p)"™* = lim {”j(i)X(l—i)“-x i
n—ooo| X n—owl X)) N n L
X
:/1_ lim (1_1)" n(n-1)....(n—x+1) (1_1),)(
X! n—w n X n
X
:_e_/1
X!

Prof. Sehyug Kwon, Dept. of Statistics, HANNAM University
http://wolfpack.hannam.ac.kr @2005 Spring



Mathematical Statistics / 3 . v 43

X

f(x) =/1—e‘ﬂ,x =0,12,...
x!

X ~ Poisson(4)

IN SAS, PDF(‘Poisson’, x,4);

(THEOREM)
X ~ Poisson(4) u=E(X)=1, 6?2 =V(X)=4 (
)
PROOF
/Ixe_l /IX—le—ﬂ
E(XX)= ¥ x =1y
x=0 X! x=1 (x=1)!
-4 0
Ay 28 et = 3 XX
=0 2! x=0
Q.E.D
(THEOREM)
n
Xj iid Poisson(4),i=12,...,n > X ~ Poisson(nAi)
~ i=1
(additivity) A later)
TS -
LBy, EXAMPLE3-15
1 Acre 5
10 Acre ?
1.9x10%
IS _
LBy, EXAMPLE3-16
X ~ Binomial(n =20, p=0.2) P(X <3)
1) 2)
0.867/0.857
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T i i
\;&«\@ EXAMPLE 3-17 Empirical Rule
3
6 :
?

6~ u+20 =6.46

Empirical Rule Demonstration

density

047 P(| X —ul<o)=0.68

P( X —ul<20)=0.95
0.37 P( X —ulk30c)=0.99
0.27

Tchebysheff's ( )
01+

P(X-ul<k )>1—i
- Ul ko) = 2

A

Pean = |EI Std, Dew, = |1

Area within |2 .
SD= s (09545 Compute!
| _Compute |

‘| | .

http://www.stat.sc.edu/~west/applets/empiricalrule.html

s i
\;7\&9 EXAMPLE 3-18

8 2
(14
) (50-2X — X?)
0.367 / 40
Q@’Z HOMEWORK #7-4 DUE4 7 ()
E(X(X 1)) V(X)=0c?=2
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2
,@,
@éﬁz HOMEWORK #7-5 DUE4 7 ()
VS
X ~ Poisson P(X=1)=P(X =2) P(X =4)
ki%é? HOMEWORK #7-6 DUE4 7 ()
A=2( )
9:00~9:30 3 ?
9:00~10:30
@ ) ?
3.9 (Moment Generating function)
(DEFINITION)
. X k- (k-th moment)  E(X I<)
- X u k- E(X - 1))
. X My () EE”)
THEOREM ( ?)

M¥) (& =0) = E(X¥)
PROOF

" 2 nr 3
MO OV

Taylor Series: f(x) = f(0)+ f'(0)x+ o 3

. ¢ t2x% £33
Taylor Series My (t) = E(EY) = E(1+tx+?+?+...)

M (t=0) =E(x*) .Q.E.D]

Unigueness of MGF ( )

X, Y
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3@\2% EXAMPLE 3-19

=

X ~ Poisson(A) AE'-D
A, A
AXe ™t
M t :E etX — etX— t
tyX t t
X1
’ t t V(X) =1
_ ef/leﬂe _ eﬂ(e -1)

—

\j:\&? EXAMPLE 3-20

S=Xe

X My (t) (aX +b)

Max 4b (1) = e’'M x (at)

@\?ﬁ% EXAMPLE 3-21

Bernoulli(p) (X1, X2,., Xp) (%Xi ) Binomial(n, p)
i=1
X ~ Bernoulli(p) My (t) = E(e®) =3 e p(x) =q + pe'
X

My x; (t) = E(e'="1) = E([Te™") = (independent)[ T E(e™) =TT (pe" +a) = (pe’ +q)"

2 X
i=1
T \B\
\’;\E&@ EXAMPLE 3-22
Poisson(A4) (X1, X9, Xp)  ( % Xi) Poisson(nA)
i=1

My x, (©) = E(e'ZX1) = E([]e™) = (independent) [ E(e™1) = []e* D (MY

Prof. Sehyug Kwon, Dept. of Statistics, HANNAM University
http://wolfpack.hannam.ac.kr @2005 Spring



Mathematical Statistics /3 . v 47
,@"%
%@éﬁz HOMEWORK #8-1 DUE4 13 ( )
VS
X ~ Binomial(n, p) (pet +q)"
np,npq
pe'
X ~ Geometric(p) "
1-qe
I'p
n
Geometric(p) (X1, X0,y Xp) (XXi) NB(n, p)
i=1
pe'
NB(n, p) ( "
1—qé
@
@@Z HOMEWORK #8-2 DUE4 13 ( )
S
( )
t
M (t) =[(1/3)e! + (2/3)]°. M (t) = — M (t) = 2D
3.10 Tchebysheff Inequality ( )
(THEOREM)
X i, o2 . k

P(| X—,u|<k0')21—i or P(|X—,u|2k0')Si
k? k?

o2 = | (x=u)? f (x)dx

—00

u—ko ko )
= | (=P e0d+ [ (x=m)? F(Qdx+ [ (x= ) F(x)dx
—0 u—ko H+ko

u—ko 0
PROOF > | K2c2f()dx+ | k22 f(x)dx

-0 p+ko

u+ko 2 0 2

I -2 F00de T (x-)? £ (9
u—ko u+ko

> k20?P(| X — u |2 ko)

k2?2 P(| X - u|> ko) <1/K?.
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T :
_\5%, EXAMPLE 3-23

=
X 20, 2
@ P16 < X < 24)
) P(16 < X < 24)
0.75/0.95
Tchebysheff Inequality ( )
Pl6<X <24)=P(-4< X -20]<4)=P(-2*2<| X — 20 2*2)21—%:0.75
2
0.75
Empirical Rule P(-2*2< X -20<2*2), +20 95%
0.95
”””” \ r_----———-
\" Geometric(p) | \ i Binomial(n, p) F
\ B U S T ;
1 DX \p =M /N,N - o
Z Xi /I — np I .........................
: i Hypergeometric(N, M, n)
Bernoulli(p) n— oo b
[\‘v\\ ¢ _______ \
I NB(r,p)”/ ' Poisson(2) |
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