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X ~ £(x;6), u,0°

l

Qtatictine: A—_ VY /(v v v an

(Expected value) E(X)=Yxp(x) (), V(X)=E[(X —E(X))?](

. (mean):

. (variance):

3.4 (Binomial)

(Bernoulli experiment)

. ( success=1, fail=0)
. (independent)
. p
X . X =1,
X (probability density function)

(Bernoulli distribution)
f(0) = p*-p)*,x=01

X ~ Bernoulli(p)

p (parameter)
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iid
Random Sample (xl,xz,...,xn)II f(x;0)
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X ~ Bernoulli(p) P, pq

1 1
E(X)=2xp(x) = Xxp*q" = p, E(X2)=Tx*p(x)= > x?p*q"* =p

i=0 i=0

V(X)=E(X)-E(X?)=pq

%@@;\\@ EXAMPLE 3-7

10% . 3
X

P(X =x)

W |N [~ o | X

(DEFINITION)

X n

(binomial distribution)

f(x)= (ZJ p*A-p)"*,x=012,..,n ---

X ~ Binomial(n, p)

\F\
\;& EXAMPLE 3-8 PDF?
PDF
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§2\€3 EXAMPLE 3-
e, 3.0
EXAMPLE 3-7 15
0.5409
IN SAS

I#macro looplin):

data aone;

do x=0 to &n;

(do p=1 %to 9 by 1:;
pr=&p/s10;
pep=pdf('binomial' ,=,pr, &n)

Tend:

output;

end;
rumn;

proc print data=one;

var x pl-p9:

run;

smend loopl:
31ooplilh)

cquit;

Pl

0. 20589
0.34315
0. 26630
0. 12851
0.04254
0.01047
0.00154
0.000z3
0.00003
0. 00000
0. 00000
0. 00000
0.000a0
0. 00000
0. 00000
0.000a0

M ) — OO0 =M = I — O

pd
0.00047

ph
0. 00003

F(x)=P(X <x)= ﬁmp‘a— p)"t
t=0'

ph
0. 00000

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

=¥
0. 00a0no

pa

0. 00000
0. 00000
0. 00000
0. 00000
0. 00001

P

0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0.00003
0.000z3
0.00154
0.01047
0.04254
0.12851
0. 26630
0.34315
0.20559
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(THEOREM)
X ~ Binomial(n, p) #=E(X)=np, o2 =V (X)=npq
E(X)=Sxp() = ¥ x(”jp*q”‘x
X x=0 \ X
n n! X N=X {00y _
E(x)—X{:lmF) q (. X—O—)Xp(x)—O)
_ n (n-1)! X1 n—X(, _
TP ooyt 4T
=np
E(X (X —1) = E(X?)-E(X) V(X) (e E(X?)

E(X(X -1) =n(n-1)p?

E(X?)=n(n-1)p?+np=V (X)=E(X?)~E(X)* =npg.

2
= Q?? HOMEWORK #6-1
=

DUE3 29 ( )

X ~ Binomial(n, p) . (n—=X) (" ") PDF

“/\@ HOMEWORK #6-2
¢§é§7

DUE3 29 ( )

80%

4

data one;
do n=5 to 20;
p=l-cdf('binomial',4,0.8,n):
output;
end;

rumn;
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3.5 (Geometric)
(DEFINITION)
- C ) X
f(x)=pl-p)*tx=12,..
X ~ Geometric(p)
IN SAS, PDF(‘GEOMETRIC’,m,p); m= , m+l=x
%—;‘\/&:‘\ EXAMPLE 3-1
\:7\;@% 3-10
A1 0.02
0.9604
(THEOREM)
X ~ Geometric(p) u=E(X)=1/p, o? =V(X)=0@1-p)/ p2 =q/ p2 where g =(1- p)
PROOF
E(X)=Zxp(x) = ¥ xpg™ " =p ¥ xq*
X x=1 x=1
d _ d = Xy
—(a%) = xq** —(Z )= X xg**
dqg dg x=1 x=1
< x-1 d 2 X
EX)=pXxq""=p—(20")
x=1 dg x=1 OED
d, 6 q 1 —
=p—(—)==
dg 1-gq° p
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@\7’:& EXAMPLE 3-11

1 0.1
3
3
?
0.081/0.81/10
)
@,
@‘VFZ HOMEWORK #6-3 DUE3 29 ( )
VS
X ~ Geometric(p) P(X>a+b|X >a)=P(X >h)
(memoryless property)
Q@Z HOMEWORK #6-4 (optional) DUE3 29 ()
VS
X ~ Geometric(p) o2 =V(X)=(@1-p)/ p2 =q/ p2 where g =(1-p)
d2 < X 2
—(Xa%) E(X(X -1) E(X?)
dg® x=2
3.6 (Negative Binomial)
(DEFINITION)

f(x) = [::ﬂ P (L p) " x=rr+l..

X ~NB(r, p)

IN SAS, PDF(‘'NEGBINOMIAL' x-r,p,r);
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“Negative” Binomial “ " . n

(THEOREM)

X ~ NB(r, p)

u=E(X)=r/p, 6% =V(X)=r@-p)/ p?

PROOH
X1y Xqyee Xy Geomeric(p) (X :j Geo(p)) er X; NB(r, p)
11 i=1
( 5 )
E(Y)=E<zxi)=2E(xi)=% V(Y)=V(zxi>=zwxi)=r%

@\?ﬁ% EXAMPLE 3-12

0.2

3 . ?

0.128/0.049 /15

2N
e @

< HOMEWORK #7-1 DUE4 7

10%
1) 2
(25
)5
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