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Mathematical Statistics / 27.

Chapter 2. 8§48

DEH:

AFSl SlA, X SAS 2E6I0 SHA JIEd2 &AFsith SHE JtEds AR
(null hypothesis: Hg, “=", “2tHIJt SCHMZ SEOICH", “gd& S OIXIX L=CH)0 CHE Dt
&(H,, alternative, research hypothesis “>", “+ ", “2tH It UL, “Fe&=S Ol 0IFHA
ULH.

GIOIE D SR I AF(testing)S RIS PETORRE HES =250 .
5 o 2ted CIOIE (B2 DMl 2=X) =8l BFetles X2 Of i

19 L JhE0l QEX QOHROHE 2A0ICH SHE It HFO Alz2l4 |

| E(BIUR RoASE)S Mot Jtds AW i

Z2EX (X, X0, X)) Bl SHUCI B2 LB univariate

SHE At LT T T T
10784 P HECZRH S ES SHE(statistic)0let StCh 25 = |
é-’-%s » Zot)| st FEX, OtE B S It AESHES AHASHT :

] 1 '

ZE: ZESAHZO0 IS0 £ot=Xl, R2ABES HAGHH I8 HE Z2ES WE

Ch. Ot HE S o= 2ESHE HELTESFH"SE 20t0F &L

SHEYEEF= SEHS(AEX, X )2 SE(f(X))S HSAIZ H22 IS HAOIL
FOA=E AL AISEL 018 fIotH & =82 HES UM 4HEX
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EXAMPLE 2-30{ Al Z& DE 2242 Bl D={135}
DOl 82 AUB={123456}=S

9 M& DO ZES AND={35}=$
D

2.35 &SHiEt

gt AnB=AB=J 0l

2
[
il
>
lus)
rr
0z
ol
=
o
a

8H(mutually exclusive)0| et

236 Y

Jo

(DDistribution Law WA BAC) =(AUB) N (AUC)
(2)An(BUC)=(AnB)U(ANC)
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2.3.6 Venn Diagram
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242 HEAA

MZ(event)= EHE0| F2E AALSCO 2AOICE E=A2(simple event)= LIS HE = 8l
= AtZE 20/otH HE=232t9 A% 22 MHE0IC = =80l & LS & A
210lct M25tH &L
243 0l H2324
HE232t9 4D "8k(finite) HOIHLE & = A= 2L 0|8 0l&4E H=32t012t &t
AR & JHE BN U2 8, Sd2 & 8 Hils Ad, M30 Ze8E =29 =,
ANEUA L2 s SO0l OlAHE E232H0ICH
244 &8 2
(2 32lE 2tXGt= =& (measure)2 & E0/ct &2 &t

MOo<P(E)<1

@P(S)=1P(@)=0

@A B E, Ot &S B BH(mutually exclusively)Ol 2 | P(E; +E,) = P(E;) +P(E,)
245 /& B2EDE A3

AMAE =8 PE)= AFZHE S F40t= Shx=Atd &89 g 20

SEAFO 2= HEAH 2HE9 &2 10/CH

uniform probability model0ll Al StE=AIA EE2 is 1/M 0112 AFHE 9O ER2

K/M Olet st M 2 BE232t2 SH&EA22 JH=0112 K= E 2 S=AtA 9
Ji==0ICt. (equally likely)

5 - us 220

D)2, EXAMPLE 2:6 S8 Z2/(1)

FANRIE & B N U= =38 B= 28€0iAM stEs U3 201 Zootlt =E

o Zels BIEGHEDR

P{1})=05, P{2})=P{3}=P{4})=P{5)=P({6})=0.1
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Q\z? HOMEWORK #1-3

EXAMPLE 2-70i A

DHO!P(e) =3P(e;) =03 01D LIHX| Bt ALY BEO| SIS, P(es) S HAGHAIR.
%;\/&:\ - st2 22
D)2y, EXAMPLE 2:8 =5 22/(3)

SHE 2 EXle 48

A
T
(@2 2Ah(THE AR HES LA
@A AS o S0l M B Of, AlRIBE U B0l HOE B JHet HoE O OS

S22 FoIAI2. AB,ANB,AUB,A°UB

@{;j HOMEWORK #1-4

SIEGlE AIRIO HUES EZAGIRCL 3% = 10| OF &, 158 = 180] O~ &, 3
o = 3 00| A* 169 = 3 20| A OIUCH. BEL B U 202 MHEAS I
MEHHO OHEHY =HE?

QU0 AEY HE?

@HEUH0| OHE AHE O =37
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(permutation: =g&): ni2 M2 CE M = rIHE HEGIH =AUZ

n‘'r

(n
Ltgot= JHXl == (201) niiel 2ol 2*=XHX= JtAl = nl, LA (n—r) Ol 2IoH
HEHK= IRl = (n-r)122 U= gt0ICt.

28 JaE)

®,C, = m(comblnatlon L8 e A2 TOE M =

=M= Dotk #28& =g JHAl =58 rlI2=2 U=

2
it}
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T :
DSy, ExamrLe2n 2

1-57HK12 B4 E 2049 £XN8 B2 IR0 £=730H2 £XE BS YR £57
= ] SE NG

LBy, EXAMPLE 212 28 LK)

A 38, &XA 50l UL P =S 3 Hd&s I AN0MLIE, S0 28 &S B
o =7

@\\}7 HOMEWORK #2-1

1Cr=nCp 22 HOIA2.
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YRl 7

Prof. Sehyug Kwon, Dept. of Statistics, HANNAM University
http://wolfpack.hannam.ac.kr @2010 Falll



Mathematical Statistics / 27, &S v 10

——, Y ng =n(multinomial): nJHS JHME kI A2 TOE 822 UE M
minp Loty
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27 XAUR
HEost=S M) ArA

DEFINITION| At4
£ M52 & E(conditional probability)0l 2
fxA) &#E0Ict HBLE P(S)=1

P(B)>0 &<Slotll 0

groF At BIF =32t St 0l
ooz pA|S) =) _peayory.
P(S)
A
T\ B
\;&) EXAMPLE 2-15 zos sg
A2 =301 301 L= &2 1/60ICH 2t =301 2=t LiRtle AMaES 210 U
HEAHNOUY) =301 32 =E2 1/30/C
DEFINITION| Ct& 2= Bt=EotH S A0l A B= M2 =E0Ick 8l
D P(AB)=P(A)P(B) @ P(A|B)=P(A) @ P(B|A)=P(B)
A4S BtEotH AMA ELE,,.,E, = mutually independent(ME =§&)
&)

DEFINITION Ci& £
P(EsE;...Ex) = P(E)P(E2)...P(Ey)
pairwise independent(& & =

DIEGHB A Ej Ej =

DEFINITION CtS T2 ot
P(EE;j) = P(E)P(E;)
=\
TSy, EXAMPLE 217 zog 22 U S@
MY Jtsd2 =0 Oer OE 24012 M40t Uz =8 20 U3 H0IHE AL
e HI %228
= 10 30
nE 27 33
A2 A={HE st D& AHEY, A2t B={M &}
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O3S SES HAGHAIZ.

(WA (2)B,(3)AB, (4)AU B, (5)A,(6)A| B,(7)B| A.

MP(A) (QP(B) (JP(AB) (4)P(AUB) (5)P(A) (6)P(AUB) (7)P(AB)
(8)Are they independent?

TS . Mz =g
=%, EXAMPLE2-16 12 =

HIO EHE Xy, deld z Al SF0F UCH ALl ol Tel A8 =212 2102
off 22X AF2 A={E-”E XOF EdHE YEL &5}, At B{E-”E X0t 2109 S8} 1
cld At C={EHE X0t 28I S}, dcld Atd D {EHE XIF 38l S=30Ictd

& 2|t Are they mutually independent or pairwise independent?

i L T S

£

M oW e W R

4

W W R W Ry

B2 == 6JtAl, 3*2*1=6

O

1/6=P(AC)=P(A)P(C)=1/2*1/3=1/6 12122 A% C:= =g

& HOMEWORK #3-1

=
R

Q@.&

= At ABOI CHSH P(A)=05 P(B)=0.3 P(A~B)=0.10] &23tC}.
QP(A[B) (2P(B|A)

(3)P(A| AU B) (4)P(A|An B) (5)P(AnB|AUB)

@
@@’Z HOMEWORK #3-2

OAIA A B &5 BHEHOICH M2 S8QeI0t? SYOIAIRL.

@B+t P(A)>0,P(B)>00l12 P(A)<P(A|B) 0l P(B)<P(B|A) €S ZHGIAI.
@If AcB,are A B independent? Prove it.

@F M2H ABE AZ SEOICH AIFH ABE A2 SEQIII? E0lAI2.
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IR

Jou

28 B &

Multiplicative Law of probability[ THEOREM]
P(AB)=P(A)P(B|A)=P(B)P(A|B) (=1 =& HO0 2loHAl)

A2 ABIH M2 =EO0IE P(AB)=P(A)P(B) OICt.

Additive Law of probability[ THEOREM]

P(AUB) = P(A)+P(B)- P(ANB)

P(AUB) = P(A) + P(ANB)(. disjoint) = P(A) + P(B) — P(AB)
P(A)=1-P(A) (PROOF: P(S)=P(AUA))
EAS BB U =g

T :
DBy, EXAMPLE 217
HSAID. (A2 AZE).

@O P(A)=P(AB)+P(AB) 2 S &
@AA ABJI SEOIH A2 ABII N2 SEAS 20IAIQ
T, Exawre21s X% HE L =g
A ABI SEL M @QP(AUB) (2)P(ANB) 3)P(AUB) S HAHGIAI2.
T, ExampLe 21 EAS HE
&I AUIA B2 21 SHIIDEH A5 &0/ 09011) A2 SEXH2Z st
2 MEOHA HIIOt B2 HES HABIAIR?
@ A Q) @ B
A @ B @
® A ] B
@
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,@"i
@@Z HOMEWORK #3-3

10 ABIA B2 S210 SHIIIE H=E &E0| 0.9011) ANz SEHLZ Hsstth.
SE0UHA I SE SHES Q

® A @ @ B
A @ B — @ —@

©)

@
A @ ® B
_ ] N . |

@‘\
1% 472/ HOMEWORK #3-4
X

P(AUB|C)=P(A|C)+P(B|C)-P(AB|C)whenP(C)>0 22 Z0lAl<.

Additive Law in conditional PROB

2.9 HIOI= 773 (Bayes’s Rule)
2.9.1 At 2&(Event decomposition)
otLtel AtHAE CHE AMH Sl & (union)dt S(intersection)2 2 E2&E = QUL OS2 A

SE 28 E9e=z U

i
rr

2 AJb At BOI 2ol L0 Xl A= 20 == Venn DiagramOICt A4 B2 E=2372t
o

&2 BHCL AFH A= S JH2 Z(AB, ABY)22 disjoint 3t
UHH22 A=-AB+ABC o2 mESL)
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EXAMPLE 2-20
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HOMEWORK #3-5
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E2 95%0ILCt.
Al 2.

HOMEWORK #3-6
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g X201t
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2.9.2 M&E Y 3(Law of total probability)

k

S=UBy,, BBj=@forizj0l] P(B;)>0ct JtEotAL 222 A2 A0l Uiot LS00l S8
1

sttt. Ol HM&E H=0Ict St

P(A) = f P(AB,) = § P(B,)P(A|B,) (PROOF: obvious)
n=1 n=1

B>
Bl Bk

Bg,...
Bs

2.9.3 HIOIXI & (Bayes'’s rule)

k
S=UB,, BBj=@fori=j0l2 P(B;)>02t IIE5I0 C+S0l HREICH

n=1

P(B)P(A[B )

5. P(B,)P(AIBy)

(PROOF: obvious)

P(Bj|A) =

Jo

s
2 Bz

@\/‘&) EXAMPLE 2-23 x

A 3IA SEE2 35%= 01 A, 65%= EAO0ICH 84 SE&0

e 5%0ICH O 3IAtSl E2EES L0I2ID? (tree diagram= Ol ZGtHAL)
%;\/&:\ . 0| Kl &5
LN, EXAMPLE 2-24 HIOIXI &8

=OLUol & ++= 5M,
M =0] M S5 S FAGHAIL.
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T=\E\ L
DSy, EXAMPLE 2:25 HIOIX 28 (2)

=

o 20l 39K ACH &EX = &
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