FH=T RS

o LUHAE

Q LRTHIHIL i

Q MAMEL

Q HUBEE T (ST A ST A
Q A

Q@ H'EKFEAKIK:

0 December 20, 2022 1/24



3.1 LRTHIHHL A
o WIARHAM ISt

supg, L(0|x)
Alx) = supg L(6|x)
fEdal{x: A(x) <c}, 0<c<1.
o K VFakils, WHEFHc, st
supe, Po(A(X < ¢)) <.
o /. FHAIR{x: A(x) < cPRAHENM AT RRL, W15 HAHNM
(RREA 73 A R T 25 tH /K P akar 36 2

Theorem (E¥10.3.1, [2] &E#3.18, & H-HolHI¥)

WXy, -, Xy idd. ~ f(x|0), 0= (01, ,0k), ZEEHO ZRKF—A
THNRRES. KRTRK

H0:6:60<—>H1:67560.
A f (x]0)i 2 EBR10.1. 1291 25111 AL — A6, I Ho B AZIN

—2log A(X) L X2, as n— oo
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H&HE

o WXy, -, Xy iid ~ f(x]0), 8= (01, ,0k), ZHAMO LR F
—MNEHENRENES, BRI 8
Ho:9€®o<—>H1Z6¢®o,@oC®.
WARR" (r < k) F—NEHNERRES, FHEALE XA =Frm]
Ftg = (g1, ,gk), fFRAEO@——X i,
—{9'9= glg).¢ € A}
LRTGeHHA(X) = T fXildo) 5 m g0 71945 51 £ 07 @ MO -

! 17, F(X;]) ’
[IMLE. i2f (x|@) = f(x|g(e)), WA1FUI T4k

Theorem (/E#110.3.3, [2] w#i3.19)

B (x|@) i B ELL10.1. 1291 5 AF AL — A6, W24 Ho ALY

—2log A(X) N X?.,, as n— oo
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o [#110.3.2) %Xy, -+, X, i.i.d. ~ Poisson(A), 2% &5 il i
H02A2A0<—>H11A7é)\0,
TH 2 HRFEARIG Y T8 KFafLRT.
HY? ipi=1. %Xy, -+, X, i.id.s
Po(Xi =j) =pj,j=1,---,5.
% R A5 ] e
Ho : p1 = p2 = p3, pa = ps > Hy : Hy X EDH — DAL

B4 HRFEAR IS IR T K- TafILRT .

Vel =15510: 31, 33.
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32 WUEtERE

W R X, ... Xy idnd. ~ F, RIn R R
Ho:F=Fo+» Hi: F # Fo (1)

HrpFo 2 —CRI Ak 5, ARV 0 A o

o I M A REL A2 4 — A S Bl S B4t 5 BEAR 43 AT Fofm 22 I S i
#/D = D(X1,...,Xn; Fo)o WIRDEECK, MFELH,.

o WAL Hy, T4 HiZH 5L bR 5 RS 70 A1 Fo L IR E L H
T

o ¥do=D(x1,... Xn Fo), BHL(x1, ..., x,) RFEAIIME; FRU0T 2%
GRIES

p(do) =IP(D = do|Ho)

NTEEE B B ARPRDZ Y, FEA S ERR 70Af Fo A& D0
(Goodness of Fit).
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3.2.1 Bk e e CAE R T a0

1 WA p(do) BRI, FoRFEA S BIR 73 A & 15,
M Ho AR IS FE R ez, B0, ISR & Ho AN AT {5 o
12 Hp(do)EAREIFRE K Fa bl T, WIFELEHy.
o KB I BE A 56
“Yp(do) < altf, $EHiH,.”

(1) Foit, HECEMRZAME WX, -+ Xy, iid. ~ X,
P(X=a)=p;,i=1,...,r ie BEL3M

Xa a - a
P p1 P2 [ Pr
o itXy, -+ Xp MEET I N, i=1,..., ro B EEHEL, &

ﬁj\iz;zl Vi = n;
1 piIMLEp; = %, FRa; IR, TR np; A a; I EE R AIEL
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ME RS BHUE T

o FEA SR I 55 (K. Pearson,1900):

r . np:)2
Kn = Kn(X1,..., Xn; Fo) = ZM
i=1 npj
VE R (X)X AR PR (1) LR TZE . TR p; = U p;
(IMLE. 3&4IF

r A-
—2log A(X) =2) v Iog&' = K, + op(1).

i=1 !

ENITGIES
Theorem (3.1, K.Pearson)

(L0) E16.4.1) % IR Ho AL, MR EEn — 0o I, H

L . 2
Kn — Xr-1-
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o AT Ma ok
UK S 2 () RHELH.”
Bl R SRS A A R BSAE R WO LA PR

p(ko) = P(K, > ko|Ho) = P(x2_1 > ko),
p (ko ) TELER K, 52 Ho I ) 5 AT SEPE R &

Example (3.2.1)

J”ﬁ)% B PR AN SRS A AN B sy 15, 27, 31, 19, 11,
XS4 PR ISR P ST G LR R A ? 656K Fa = 0.05.

o 7@5&1&&
Ho:pi=ps=---=ps =02 Hi: 2BHWDp;, p AHE.
o KT Al i1t BEAR 56
p(ko) = P(Ky > ko|Ho) ~ P(x2 > 13.36) < 0.01 < a,
IRl 45 26 Ho .
> [0] #16.4.1
Mk [0)Y >Ji#i6: Ex. 7, 8.
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AR S: ELLIGE

(2) FiEZ:, {lcdfEIRcE T, R
o WXy, -, Xy, iid. ~ X, XFEAZEIR,,, m > 1.
Stepl ¥ Rn ﬁﬁ#ﬁr4\1ﬂiﬁt%/éx\ R DX ] B X 480
Step2 THEANFMAE Ho AL T RS

pi=Pr(X€l),j=1,..., r.

Step3 Auj X1, ... Xy REEN OGS, j=1,...,r. W5

Z npl

Stepd FIFEHE3.1, KL AL
“MK, > x2_ (a)BTHEAHy.”
PAEAN AR p(ko)-
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3.2.2 BRI A RS EAHL NS IE

VR BEXy, - X,y ii.d. ~ X, B 5 %

Ho : 171E6y € Op, flEFFXHI 7341 N F (x; 6p). (2)
HHF (x; 0) RAATARIBHO = (61, - ,65) € Ol — M5 43 i

J&.
(1) FEHL RECAERZAME BX, -+, X, idd. ~ X,
P(X=2a)=pi(0),i=1,...,r ie R/

X | a; 2 3
P | pi(8) p2(6) --- pr(0)

Stepl KOMIMLE 0, ERMISR L4 — 0 fymfe—f#, Hof

@=nt t= " (n@) - (p0)

vil--v,!
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AP BRUGE

I X R Bp(0).j=1,..., ri R AN AN 2 A
Q@ Y/, pi(0) =1, V0 € Oy;
Q pj(0) KT O ks, Vi=1,..., r.
o GG in) L (2) T Ak G T AR 6 1)

Ho']I)(X:aJ):pJ(/B\), j:]_,-..’r_

V (A )
2('7_ ! / )

np; 0
XH, vj%ajﬁﬁm%%ﬁﬁﬁ, J=1-r
VE SO (X) R MR R i (2) LR T S, B

—2log A(X) =2 Y vilog — = K + op(1),
i=1 p;(0)

Hrp; . HEF10.3.30 151 45
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AP BRUGE

Theorem (3.2, R.A. Fisher)

A
AN

(L0) 5EE06.4.2) Bl i (2) BB Ho BT, %5 0 12 0 (AR & 151,
M5 — cofft,

x L 2
Kn —7 Xr—1—s-

o 58 1) (2) KT ARl N a AR 56

Ky > X2 ()i, B H.
Step3 Lk NFEARBAFIK, BAKME, WIS ILE

plks) =P(K; > ks|Ho) # P(x7 15 > ko)-

o X T4 E MK Yo, Hp(ky) <a, MFELH,.

December 20, 2022 12 / 24
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(2) MFAELRTN, RBTERS 21N, Hed f8RET6,
LR B .

Example (3.2.2)

A 1000 N3 PE 5 B E 42K U R
E% 5
5[ 442 38
4 | 514 6
FR I AR T, B N A TR FIAR G R R
IEE s
5| p/2 (1-p)/2
| 3PP +p(l—p)  3(1-—p)?
Hrbp e [0,1]. M SR EHAF? K%K Fa = 0.05.
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Stepl RAHSHpIMLE, #3p ~ 0.913,
o [l AL A IR

Ho : pi; = 0.4565, pi, =0.0435, pi = 0.496, pi, = 0.004,

Step2 KK HIFEAAE, f5k5 = 2.81.
Step3 THHHEGME . X Hr=4, s=1, #ir-1-s=2, N

p(k3) = P(K; > ki|Ho) ~ P(x3 > 2.81) > 0.10 > «,

AL Hy, BIEA 785 HIEYE K B 5 ds 5 AT A H AT
#5>] [0) 1416.4.2, 6.4.3.

el [0)Y >J/i6, Ex.10, 12.
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3.3 FUBER ARSI — A I

3.3. 1R BT P A

R B AR N R ME (YD PR TEARIB, A7 rfls
TP, A T A e 1 A SR IR

Example (3.3.1, W ANl 1) 58 R)

BRI X RS E B —REN, A AR BRI AVE &, Z52R
LUNY

AN B | Bt R &S
ﬂ& ni ni2
AR | noq no2

I I R e 75 2 5 35U e 2

R X = 1 W vl £ it ges

- 0, AWEMH ~ ° — 0, Al

5, BIX5 Y Z[a/ 48 H o7,

o AUk, MM T

o A A S R T

n
|

1 1 -
December 20, 2022 15 / 24



)RR )4

o WJEMA BY %Uﬁrﬁs | KA A RENALL .. A B, ..., Bs.
o ol BEREML A& (X )éj\ﬁlhi‘ﬂ AMERIA BB YERIKTF . S
MZISE’JXJD%D%B%JX, = (xM x@),

o r x s¥it# (Contingency Table)

DNUX@ |1 cee e s Y
1 mi e Ny Ms | M
i ni1 cee njj cee Njs n;.
r ey s NG s Nps | N
Y nig -+ nj -+ N |n

e ni.=)Y;nj nj=Y;nj n=Y;n.=3};n;.
[ L A6
Ho : XWF0X @ g7 (3)
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A0 A e

oiﬂHX“L:LXQZﬁ)pr i=1--,r j=1--,s,
S r
pi. = Y P Pj= ) Pij
j=1 i=1
o U5 v A (3) T
Ho;ﬂa(x(l):," (2 =j)=pipj, i=1--,rj=1---,s

AL s . .
Y pi=) pj=1
i=1 j=1

o Hi *&ﬁ@iﬁﬁl‘l‘/ﬁﬁ?%p,*ﬂm FIMLE T -

ni.

ﬁ;‘k' = 77 I.:]'Y.",rY
n
a

pro= =2 j=1--s
n

December 20, 2022 17 / 24



o TuIS M (4) AT NI RIS R (3% [0] 6.4.3)
Ho: P(XW =i, X =j)y=prpl, i=1--,rj=1--s
o ML=

4 (nj — ”P*A* S (nj —nj.n;/n)?
K: = g = PP (nij — ni.n.j/n)*
’ EE np;.P ,lez ni.nj/n
£ )
= n
i=1j=1 i-"j

o Ml [0]) EF6.4.2, A[iEFFYH IR, H

2 2
K: _) er—l—(r-‘rs—Z) = X(r—l)(s—l)' as n— .

o 56 [ (3) /K PAEALUA a AR 56 -
HKy > x%rfl)(sfl)(oc)ﬁi TE4iHp.
o Lk NREARTAZI Ky HAKME, 5 Hla o=

p(ks) = P(K; > k§|Ho) = PO 1)(51) = k).
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o MAMERL: #p(ky) < a, NWIELAH,.

Example (3.3.2)

TR M AFEION FKER BRI AR, AR A
HE— NG R CBE I T HE SR, EhE R TR . KR
FARSEAL X 5 ) BRE DA A AT TS T AR 2 I 20 2R 0 F

BB\ IEE | 1-6 7-12 13+ | &it
[ & 18 15 33 |66
530 20 19 45 | 84
&1 38 34 78 | 150

s RO T B S R S TR B L) R E ? iE s il E
PRI EE R, ik Fa = 0.05.

2] [0] $16.5.1.

el [0)Y >JA6, Ex.16
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3.3.2 BB 5 AR

R LT AP SR, o se W) WERIN T
FJ%F%[:K%, I':]_'...,r’ J:]- ..... S. I‘lﬂﬁrﬁ\]:}—ﬁ%ﬁg
LR R AR 2

R RIS <D R R R X, AR
T

Ho:p1(j) = p2(j)=---=p(j), j=1---,s. (5)
ﬁUH_\L &H\%I/I\I}_‘%H—Liﬂaﬂln,/l\}izp%, 1,--- ,S%F%/I\ﬁéj\%u
Kz, g VR AX, %202, WA

X \\ all | ... S Z
1 mi - My - Ms | M
i nj1 . njj e Njs n;.
r Ny e n'j e Nrs ny.
Z n.y s n.j e n.s n
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A TR

RS ARTEA VN MRS ISR AR, XBIFET4.1/N 1
ARy 2 BENLEY, O T HhFE, RN 2 FHAEE M T
HEL
Case | 434 &40
p()=p()=--=pG)=p) j=1---,s
KHp), - pdBEE, W = 1.
o IS &

o Ml [0]) EFE6.4.1, RIEFFMHyRALHS, A
K, —> )(,s,,, as n;j. — oo for every i=1,..., r.

o () K P EL et
MK, > 22, (@B HiZiH.
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o ko NEEARFAFHI K, BAMAE, I HIHNE I
p(ko) = P(Ky > kolHo) ~ P (X%, 1), = ko)-

Fip(ks) < > IR Hp.
“ase || 3Ai AR K0

p1(j) =p20U)=--=p0U)=p, j=1-- 5.

XHpy, e, ps EARE
@ Py, ,PSE/:JMLE

ﬁ)f:i, .j:]-,"',S.
o RAK,, HHIGiTRE

(nj — ni.nj/n)? LE n,?j
S PR

P ni.n.j/n =mning
o MHo ALK, i (% [0] p263)
Ky L X%r—l)(s—l)’ as n;j. — oo for every i=1,..., r.
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o Fard i @ (5) /K P ITAL Ayac RIS 56«
BKE > X%rq)(sq)(“)w’ fE4 Hp.

o iCky WHFARGN Ky HAAE, il aIiE
plks) =TP(Ky > kgl Ho) ~ P(xf, _1)(s—1) = ko)-

#ip(kg) < o, WIHELH,.

Example (3.3.3)

N T B =R A R AT ARG R dh B, s ] TRE i AR AR2E
FEEBENLIME 00N 7 i, =R AR AN SRR B 2 0 812, 17, 7.
o) = SR AR PRI P i B A A ZE R Y AP AN SRR B LA RS ? T
A IERR LR, K K-Fa = 0.05.
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e KR H : p1 = p2 = ps.
o IMHKMIMAMER LS = 4.269, MNIMHLELE

p(kd) = P(K! > ki|Ho) ~ P(x3 > 4.269) > 0.10 > a.

B, #A TR R I =R R I G R E R
521 [0] $516.5.2.

PRl [0Y 26, Ex.17.

0 December 20, 2022 24 / 24



	Content
	Simple Hypothesis
	Multiple Hypothesis
	LRT  HW1

	Goodness of Fit
	F0 definitely known
	Discrete
	Examples HW2
	Continuous Case
	F0 known with unknown parameters
	Discrete
	Continue
	Examples
	HW3

	Independence and Homogeneity
	Independence Test
	Goodness of Fit Test 
	Continue 
	Examples HW4
	Homogeneity of Variance Test
	Goodness of Fit Test
	Continue
	Exampls
	HW5


