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Chapter 12 Tests of goodness of fit and independence
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AT DGRBS EMRR T - MESREE I HREIRENEFMITE -
5AERERRET  BEERREEMEIIMHERRIEENERES -
t5:3=15
1LEESFTE R EBIR TR ERETE -
2SR R E Mt ERRFR BN - RE MR -
IMEFIE - BEANBHRRE P  REBRERENERETERRRERERER -
BE(ER)
LESIEHBEEARKILERIED  BEERENEUMBRENERY -
QEBERIET @ EBRRGENER - R ERMEZENENR -
FRSEEK : 3/

EHENBEET  HU—ENKZENERES  BofESARIHMEHNTE  HAHME
HHEREHWTE AR  IRENEESM SRS RE SR FIE - Al : FREREHEENR
T REEEHSAEESEAEEAS(RERESNIERFRE)FEEREY  HENWMAI(ZRERESIERR
E)uREXrB8BENETESE - B - MRBEPHRR [BEEHERRREFREES] & [BE0H
Al BEMEEITL -

IERS - FERUB UM RERR

JE FREZ (null hypothesis) Ho: I Rl = 4k B R REFBAEES /EE B

117 =% (alternative hypothesis) Hi: =R R B B ¥ iR SR BB S RIFEE B

FAZE IKCE o TR 51 E (Chi- squaretestmg) PUERRE A R RES -
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12.3.1 |\E$’ PAKis]

12.3. 3}5%17%%?— 7t

| il
123 2% i
| |
% 12 SEEIEE

RIBESEWMTE : STRERS 2B

528 H31 8



4/15/2021 9:36:40 PM SEIRAAMERE - RRBANERMEN - HESTZHED
B 5 E8E S EE 48 E (goodness of fit test) @A AR A B RIRE (5 ) BN A h e E e R EME
(EEE)DmAST (mix)
£ % JE R} 52 (multinomial population) B i3 52 — B E AT & & O] 87 8 5 48 Bl 3% 45 Bl 2L 8% (nominal
scale) 1B - BRplBREBRAEEHII -

ZIRFRIEH(ZEN) 2BRNESERTERER
ARRTERRZEIKE g °
B.E # (&% (null hypothesis) Ho: BRI EZ T EREZLRAMELH -
C.¥117 5% (alternative hypothesis) Hy: i8R E S B R SR ELZEA RN -
DEtEREMETE : *HE
RIEMETE 2 = T, Lo
Heop fi : #8581 i B HIRRE (frequency) -
e . EREEERMIFE - 85 i FIEAZE R El(expected frequency) -
k : BRI E -
v=k-1: BHE -
EEREMRTE 2 < BARExS, ., BERFEUNRERBREIRIAN - FZEBERR (I
hypothesis) Ho: i EZ TSR EZRA IS -
FEREMRE 2> BREX,, RERFEAUREBBREIEBEHA - EBERRZ (Il
hypothesis) Ho - 5 #1775 (alternative hypothesis) Hi: B i85 EZ B AT AR EZ B EE N -

0121 FKRKBARREBA B C=RBEER  ZREHESAEZAS EHWJ%FW LB
BE  AZRELRNEBERE-REEIHERE - KB FHNEEBLREEES
ABRARPEE = HREEMSEEEXRNAI&R 30 -35M35% - IRS A%‘E@ BSHESRE }E
PRABXENNTHEESE  CENSHESEMLAE - FEXRBLETMSASE - Bl
B 300 4% - EHEHAI—KRPEIP—FEEHRE  BIFA %E% 100A ;BEE105A ;C
BE S A - AFFELTHEBEENEFRNTISEER ? (BEKE o=0.05)

EE . ABBTIREER fo=100 - BERELIRER f =105 - CEBHIREER =95, ARBAZHEE ea
=300x0.30=90 - BEREAZHIEME es =300% 0.35=105 - C EEAFHILE ec =300 x 0.35 =105 -
BEEHEKk=3"

ARREFBEZEKE a = 0.05 @ BRFENE 1 = Xo053-1 = X5.052 = 5.9915[fEF Excel BXAE CHISQ.INV.RT(A
BHE)NYEHES] -
B.E F R (null hypothesis) Ho: pa = 0.30, ps = 0.35, pc = 0.35 -
C. ¥4 17 1R5% (alternative hypothesis) Hi: B2 BSHIELER 73 % FF pa = 0.30, ps = 0.35, pc = 0.35 -
DEtEWREHKEE : FHE

.—p.)2 _ 2 _ 2 _ 2
EHEHE 2 = yk Lo - (10090 | (105-105)° , 95-105)° _ 9 1111 + 0 + 0.9524 = 2.0635
e; 90 105 105

E.f% E%*ﬂﬁ;{ =20635 < MRFREYZ,_,=59915 WMEMRTEMURERBIERRENA  BEIER
fERE% (null hypothesis) Ho: pa = 0.30, ps = 0.35, pc = 0.35 - At - A BBIRHAEZRTHES - 8
BEENNEFRRNTSEER -

RmE121 FKAKEH A-B-CH D NRBEEE  ZR&E&HE 5 AERZRRAEMERECHBEE
B HAZRE LRNBERENRERECHERE - KB FHNEESLEEEBESECEAN
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4/15/2021 9:36:40 PM SMEIRAAMERE - |IRBHNEMEN  BESTEED -
RABIPEE - IREEMSMBERKFE DA% 02502502551 0.25 - IRS A BBREAE
FRBURNNTHEE  CENSHEHESENGAR - FHARBLEETMSASE - BEHEHME
300 B4 - HEHAI—KTEIM—REERE  BIRABE B A, BEETBA; CEE
60 A ; DEEE 70 A - 5L ITHEB 2 E NERRNTHIZLB R ? (BEE K% o =0.05)
B ABBLIRERfA=905 BEBLIRERfg =75  CEBLHIREERfc =60 - D EBHIRER b =
ABRBEAZHAEE ea=300x 0.25=75 - BEEAZHIEE eg = 300x0.25 = 75 - CEBEAZHE
E ec=300x0.25=75  DEBAZHLEE ep=300x025=75 - EEHE k=4 -
A TERRZEIKE o= 0.05 - BRFEXE k1 = X5054-1 = Xb.053 = 1-8147[EFH Excel #i32 CHISQ.INV.RT(H
R NEBEHES] -
B.E # &% (null hypothesis) Ho: pa=0.25, ps = 0.25, pc = 0.25, pp = 0.25 -
C.¥117 1% (alternative hypothesis) Hi: BHBSRIEEZR 2% FE pa= 0.25, ps = 0.25, pc = 0.25, pp = 0.25 °
DEtEWMEHEE : FHE
a2 = gk, Yo = DTN | OO | (079, U077 - 53333 + 0 + 3.0000 + 0.3333 =

75 75 75
8.6667
EAREMETE 42 = 8.6667 > G?Ex;k L= 78147 - WERAEAMURNERBRESELINRN - ERE
SRR (null hypothesis) Ho - 7 = ¥J 17 BR5% (alternative hypothesis) Hi: B E2RIEEZ 73 713F pa = 0.25, ps =
0.25, pc = 0.25, pp = 0.25 ° IJtt ABBRIYAEXRNNTHGEE  BREENNERRNHTSEE

#ME 122 FKRKEBA-B-C-DMEARBEEE  ZREFHE 5 ABZREIEHMEREHES
BE HARE LFRNBAERENREEHERE - KB FHNESEBRLTEEEREECE
AR - AREBHSIGAERIKES A4 0.15 0.15 ~ 0.25 - 0.20 %n 025 - IRS ABEE
REABZEEEBMNNTHEES  CENSHESNLAEE - FEXRBLETHSRE -
BEVEIHEN 300 124 - MEIEAI—XKPEEM—KEEHE - 383K A %Eﬁ 65 A ; B & 55
AN;CEEG0A;DEESA,;EEET A - SAFGETHEHEERNERRNTELE
& (BEEIKEE 0= 0.05)

iR ABBHIRIEE fa= 65  BEBEHIRIEE f =55 CEBLIRIER fc =60 - D BEHIREE fp =

50 - EBBEHIRAR =70 ; ABBABHIE(E ea=300x% 0.15=45 - B EEAZHILEE es =300%0.15
=45  CEBEAZHAZEEec=300x% 025=75  DEEAZHIZE(E ep = 300 x 0.20 = 60 - E BEEAZH
EfHe=300x025=75 - EEHE k=5 "

AR TERRZEIKE o = 0.05 - BRFEXZ k1 = X5055-1 = Xb.05.4 = 94877[1£F Excel EX32 CHISQ.INV.RT(H

EBHE)NUEHES] -

B.E FREZ (null hypothesis) Ho: pa=0.15, ps = 0.15, pc = 0.25, pp = 0.20, pe = 0.25 -

C.#417 1R (alternative hypothesis) Hi: B2ESHIEEZR 730 FF pa = 0.15, ps = 0.15, pc = 0.25, pp = 0.20, pe =
0.25 -
DEtERESHE : FHE
WA = B, L = S | G50 (07707 | G000, U075 = 88889 +2.2222 +3,0000

+1.6667+ 0.3333 =16.1111

EMMEMHE 42 =16.1111 > BRFMExZ,_, = 94877 - MER N EAMUNERBRREZBER - ERE
FEREZ (null hypothesis) Ho + 35 ¥ 17R5& (alternative hypothesis)H:: BHEEHIEEZR 3 7HFE pa = 0.15, ps =

548 H31E
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0.15, pe = 0.25, pp = 0.20, pe = 0.25 - Elf - A BIEIR L FAEEIRIITHES ﬁ@%maﬁﬁmm
RIBEAEE -

12.2 I E

8171448 %E (test of independence) sk 5 iFRARE B MR E E B —ERE T MBI FTELE(B1E) 2 EAVEE
BEEEIUZRETTIE -

F A %1/ B#5= (contingency table, cross tabulation) AR 5T aR - #EMA AR5 247 (Chi-square test)3E
B Y1 418 7E (test of independence) -

&I/ Bét
o 1% column

BRI ZR Y 1 ) N
1] 2| 1] | c &

1 fo | fao | e |y | e ] fac R1

2 for | foo | oo | fo5 | -+ | fac R2

51l row i fis | fio | - | fj | - | fic Ri

r fro | fro | - frj o | fre Rr

BWEET| C1 | C G Cc n

B MR ERRIER

REREKEq -
B.E & RER (null hypothesis) Ho: A £ 2(1 B #E BHE 1L -
C.¥17FR5& (alternative hypothesis) Hi: A Z 218 B S8R IEMH GBI -

R E 2 = T, 3, L)

ejj

Hob f; : 7E5IE%5 (contingency table)d - 25 i 5l & 28 j 17 (1) B ER 22 R &l (frequency) -
_ (mmm)x(2smm) _ (S sy )(Sasy)
EESE i1 Xiea fy
LR & (expected frequency) °
r: FESEERP - FINEE -
c: TEAHED - TIR)WE = -

- TE 5|5 3% (contingency table)® - 55 i 5 K58 j 17(18) AV HA

AR PERBITIABNEBERHERNHER 56 >5) - LL—#HzHEFTESERE v= FI&
r—-1)x (B8 c-1)HNEADH -
DEREMRTE 2 < BREX - xe-n BEMRFTEUNERBREIREA - EFZERBRZ O
hypothesis) Ho: A 2181 B # 2/ AH 5 E1I -
EBERERTE 2 > BREN, _xe_n - BEREAMINERBREZEBEA - EBEERBR(Oull
hypothesis) Ho - 5= ¥ 1725 (alternative hypothesis) Hi: A Z (53 B & AIEEE BT -

0122 ESERBRKREAA B C=KREBLEE ZREHE SQEZWE%H@%JE_T#EE
E2E  MARRELRNBERB=XERECHEE - KB -FNEERLEEEREEC
AR - NERBEMRAREZEERNRESEHEEI - FHEARBLEE 'f—_l'l_‘Eiﬁ
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4/15/2021 9:36:40 PM ERBRAYMERE - SRBANZMEBEN  BBETZED
HE - BERHER 300 IS4 - MEHEAI—XEM—REBEAEMNELR - BELGRW TRAHA
™ - RS EHRIREREERKNRIEEHEEEI ? (FZEKE o =0.05)
"RE EoEREE
A B C #A
8B4 40 3 50 125
¥4 40 60 75 175
#8F 80 9 125 300
(%Lﬁlﬁu) (mjm) .

BEMA|

B EREER - NAHERH e o AIRERS
HAZERE BITBRERE
A B cC # #RA

£E4 3333 3958 52.08 125
4 | 46.67 55.42 7292 175
#2F0 80 95 125 300
AREBEKE =005 HEr=2 THEHHE)c=3 BEEv=(r-1)xCc-1)=2-1)xB-1)=2"
BB SR BN G (r—1)x(c—1) = X6.05,(2-1)x(3-1) = X6.052 = 5.9915[ £ Excel EREE CHISQ.INV.RT(A R X)HE]
BHES] -
B.E #{ERE% (null hypothesis) Ho: ¥ 8 BEEEZEMN R FASBEMRIE T BT -
C.¥117 1% (alternative hypothesis) Hi: ¥ & BB ZER(RIFEAS L M R IFAH G BT -
DEtEWREHKEE : FHE

2
N ii—eii 40-33.33)? 35-39.58)2 50—52.08) 40-46.67)> 60—55.42)
“'_HZEE-I-/TE 2 — rlzq l(fL] L]) :( ) +( ) +( ) +( ) +( )
J eij 33.33 39.58 52.08 46.67 55.42

B MR

% = 1.3333 + 0.5307 + 0.0833 + 0.9524 + 0.3791 + 0.0595 = 3.3383
EMREMETE 2 =3.3383 < ERFAEXZ (_1yx(e_y = 5-9915 - MERFHEURERBREIREAN - #
R (null hypothesis) Ho: BB EEZENRIFESEMRMERL - BHIL - HEEEENRIFE

BEMRIHEEEY - BEREENREESEMRIMESH ZBLAHEBMEE -

RE 123 BEABFKREB A B CHDUXRBEERE ZREHE S 2AEZRNREHMEREH
BAEE  WAzRNE LRNEBERENREROHIERE - K8 EE’J;@EEEE%E“‘
EBEAMANER - REREEMREEZEBRRNREEEHEEI - FEICRBEE
HiHHE - BEME 300 URE - MEER XM -XEBREMNEMLR - ;ﬂé%ﬁ%ﬁlﬂ‘%
PR - A2 E MR R EEERBENREF EEHEEIL ? (BREKE o = 0.05)

k=g | B ERERE
A B C D 48N
B4 20 30 20 45 115
B4Rl
T 35 50 25 75 185
Aax 55 80 45 120 300
SURD)x(S/1TM) L v
TR EREE - FIF .,-M e
[EZN =
HERHY B EERE
A B C D #AFN

568E H31 8



4/15/2021 9:36:40 PM EINBIR AR  BERBHNEZMEBN - HEBEAZED -
§ B4 21.08 30.67 17.25 46.00 115
BA R
TE 33.92 49.33 27.75 74.00 185
4B 55 45 120 300

ARTEBEKE =005 FEr=2 THHEE)=4 BHE
B SR EXG (r—)x(c—1) = X6.05,(2-1D)x(a-1) = Xo0s,3 = 1.8147[E 3 Excel EREE CHISQ.INV.RT (A E#X) R 2]

SHEE] -

v=(r-1)x(c-1)=(2-1)x (4-1)=3

B.E F & (null hypothesis) Ho: & BB IZN (R IFABEMRIAE T IEIT -
C.¥1 172 5% (alternative hypothesis) Hi: ¥ & B EZENRIFAS L MR IEH GBI -

DI E@EMETE : FHE

20-21.08)2
( ) +

30-30.67)%
( ) +

20-17.25)% 45—46.00)2 35-33.92)%
( ) + ( ) + ( ) +

5 TE 4 S 2 — (ftj eU)
/:EI\ED-I—{E X 12 U 21.08
(50-49.33)2 + (25-27.75)% + (75—-74.00)3
4933 27.75 74.00

0.0135 = 0.8600

EMREMRETE 2 =08600 < BRFEXZ (r_1yxe—1) =

30.67

= 7.8147 -

REMTEMRERIRR

17.25 46.00 33.92

=0.0557 + 0.0145 + 0.4384 + 0.0217 + 0.0346 + 0.0090 + 0.2725 +

ERBEA - #

R EFRREZ (null hypothesis) Ho: ¥ EBEEZEN (R ESEMRIBEIEI - FIE - HEBEEZENRIEFEA
BEMRIEEEL - BEREENREESEMRIMESH ZBILXAHEBAMEE -

G124 SEEBEBA- B CSRANLED - £ L ELCEERIASMRER I TERR - LI
oK o = 0.05 RELEEEEADENBIIN - KIEGHHN - YIRESPIATRE ?
EARE
wEE  BR  BE  BEER
A 20 9 9
B 40 6 5
C 35 5 5
B EREE - IARERY oy = VT e
B =
B RY AR
B2 BE  BEBE AT
A 26.94 5.67 5.39 38
HrEms B 36.16 7.61 7.23 51
C 31.90 6.72 6.38 45
a0 95 20 19 134

ARRTEREKE =005 3&r=3 TH{RE)c=3 BHE
B SR BN G (r—Dx(c—1) = X6.05,(3-1)x(3-1) = Xo.05.4 = 9.4877[fE T Excel EREE CHISQ.INV.RT(ARHX) R ¥

EHES] -

B.E B REZ(null hypothesis) Ho: #tEREEARAA
C.¥3 1715 (alternative hypothesis) Hy: tER AR A

DEFEMERTE : FHE

[m

Al R

HEBIIL -

v=(r—1x(c-1)=@-1)x@3-1)=4 -

REMETE =

5-6.72)2
+( )+

ei]
(35-31.90)2

2
T Zc (fij=eij)” _
i=12j=1 —— =

(5-638)° _ 1 7879 + 1.9532 + 2.4213 + 0.4085 + 0.3414 + 0.6885 + 0.3006 +

31.90

0.4386 + 0. 2987 8 6389

EMEMEHE = 86389 < ERFMENS (r—1)x(c—1) = 94877
= EHEREZ (null hypothesis) Ho: HIEREERA

HTE H

318

mBEIFHEEEIL -
_ 2 _ 2 _ 2 _ 2 _ 2 _ 2
(20-26.94) + (9-5.67) + (9-5.39) + (40-36.16) +(6 7.61) + (5-7.23) +
26.94 5.67 5.39 36.16 7.61 7.23

EMRTEURERRREIBRENA - %

TEE?%H ° ﬁJtI: CHEBERAREMEEEI - A



4/15/2021 9:36:40 PM SIRBIRAAMIERE - |RBNZMEN - BEAZED -
EHESHERENAANEMEEH VB SEHEEMEE - BAEREREHED  MESRARE
EERIFRIER - 8 M —FXHEBCE - HEAMBESERENHETE -

RIBIEWRTE : NEBAHNEED
£ M1 78 558 B 15 (goodness off|ttest)TFTHﬁAEEﬂiJ‘E‘EE’H&T“?ﬁ EBEBR NERSD

b=
i~ BREOMAEHSH - BEEAEA2hETEGERE

EMP

12.3.1 I\EWME

(populatlon)EP’H B OMER NERDH(EENRKENZERBA nESHPRTEEEMINAIRE x
R - )E’\J BEERE

N FLAAH% 2R 5K 2] (Poisson distribution function)
BTN REHFEIERERN) PRI REBBEHREEIXEKZ - x=0,1,2, .. HEHESNHHZER
u=nxp- BEEEF X ZEESHAR -
f(x) = P =P(x) = e x &
Hioh ¢ = 2.71828 I ZA(E) & |

NERDhEENES EREER
ARRTEBEKE o -
B.E &R (null hypothesis) Ho: B8 EE RIS NRARDT -
C. ¥4 17 {R5&% (alternative hypothesis) Hi: BHEER EEEARTE NRAAD T -
DEtERMERE : FHE
REFEHE 2= Tk “e?
Hopb fi : 285 i B9 HIRRE (frequency) -
BRI - 855 | FHAZZ R B (expected frequency) -
k: BRIV E -
p . A AERAE R E 2 2 8l (parameter) Z &£ -
BAHEv=k-p-1-
EEREMRE 2 < BREAZ—p- BERFEURERBRRERZBREA - HZEBREEOUI
hypothesis) Ho: IS EZ TS PRAD T -
FEREMTE X2> B SR Bz k- * BTE ifFJr1E7F1HE’\\J€ﬁ1E§E§ EX @A - EBE Bl
hypothesis) Ho - = #§17{E35% (alternative hypothesis) Hi: B8R EEEARTE MR D -

06123 SEEFEHE24/)\RERERNERIRGREREERE 810 0ENFEEBNABN T
BENE MEMRDH - BFE MEMAME - dLUREFTE MR HRIAANTER - LI#HE
HEREEBETRZEINER - BSARBEETHERE - E=EEHRN R EREEH M
100 f& 10 7 $ER5ER - FIFET =851 Haz 10 DER - AEZEBHEEAY - BEE&RWT
RFR - ARHAEE 10 DEANREZEBABZEETE NEAD T ? (BRZE K% o = 0.05)

10 DERHEEARE BERY

0 2
1 5

%88E H31EH




4/15/2021 9:36:40 PM EIREBIBARHMEE RS - RIRBANEENEN - HEAZES -
10 DEBAHEE AE BHENY
6
17
25
18
12
10
5
a5 100
B E 10 B ANGZE B HEZRZAB W(EN : A) - MBEAHE
10 0BRHBEANE BRRH AxX

coO~NO O WN

0 2 0
1 5 5
2 6 12
3 17 51
4 25 100
5 18 90
6 12 72
7 10 70
8 5 40

= 100 440

BEAFIgER = % =44 N - DULEEREEEFHIAE 4 - R f(X) = Px = P(x) = e* x %‘Jr:é NEAA
18R (21 A Excel EX52 POISSON.DIST K 2))E2EAE (BRE2) R MR AR x 2 EERENE]) -
100k 10 1 EEHAEE (BR

E)RE = 100 x f(x)

10 DERHEEBEAB X  MRAEE f(x)

0 0.0123 1.2277
1 0.0540 5.4020

2 0.1188 11.8845

3 0.1743 17.4305

4 0.1917 19.1736

5 0.1687 16.8728

6 0.1237 12.3734

7 0.0778 7.7775

8 0.0428 4.2776

9 0.0209 2.0913
10() E 0.0149 1.4890
aE 1.0000 100.0000

MANAEASHETESERER S EASREINMWBEER)REMNEE) 5 EIE - MWES
BIAGEL)ERIEREHMN A - EZEHERHED 5 WIEH - BTHERE (10 2EREEEAY] &
SABMWEEZRYOILIZEE 5 M E—HBHEREELRS - JEETMEEIEIESAE - LUERIR
ERENE) - B4 [0 P ERNEESAY] BREEZTRE 8 A - EIEHERER - & [10 EREE
EANY] A BLEANE - UTHRAZREW A HIRN - FEBEETERNER)SHWER -

100 R 10 73 $BHALZ (¥
22)RE] = 100 x f(x)

10 PEARHBEAMX  MRAKE f(x)

08k 1 0.0663 6.6298
2 0.1188 11.8845
3 0.1743 17.4305
4 0.1917 19.1736
5 0.1687 16.8728

598 H31E



4/15/2021 9:36:40 PM SMBIRAAMIERE  SRBIAZMENR - REAZED
100 R 10 S EEHAEE (85
;E):Agﬂ =100 x f(x)

0 DEPDHEZARBX  MNRMEE f(x)

6 0.1237 12.3734

7 0.0778 77775
8(=)U Lk 0.0786 7.8579
CE 1.0000 100.0000

ARREBZEIKE 0 =005 BFRBENXG, = Xok-p-1 = X60s8-1-1 = X60s5,6 = 12.5916[ £ A Excel X2
CHISQ.INV.RT(A BH X)X EHEHES] -
B.E & RER (null hypothesis) Ho: B35/ & NELIA D T
C.¥17FR5& (alternative hypothesis) Hi: BHE R~ E NELIAD T
DEEREMETE : FHE
RS E 2 = Tk, L = 6.4765

0 D ERH 100 R 10 \f;ﬁﬁg(gﬁ - —e;)?
’ BN . fi—e (fi—ei)? u
E%)\ﬁﬂ E2)RE ei = 100xf(x) e;

081 7 6.6298 0.3702 0.1370  0.0207
2 6 11.8845 -5.8845  34.6273  2.9137
3 17 17.4305 -0.4305 0.1853  0.0106
4 25 19.1736 5.8264  33.9469  1.7705
5 18 16.8728 1.1272 1.2706  0.0753
6 12 12.3734 -0.3734 0.1394  0.0113
7 10 7.7775 2.2225 49395 0.6351
8(2)MU 5 7.8579 -2.8579 8.1676  1.0394
=5 100 100.0000 6.4765

=8 HEINEE - p=1 MFABEAERMEERN IS E(parameter) Z B 21(E 10 D #ERREZERBA
&R W BEHEv=k-p-1=8-1-1=6-
EMEMHE 42 =6.4765 < ERFAMEyZ, = 12,5916 - MERTBEURERBRESERERN - B EER
22 (null hypothesis) Ho: B8/ & NELIAD T - B 10 DHERREZEBAE S HEETS NRRS® -

RE 125 SIEFHEE 24/ \REREBNERRARGREREEE B 10 0EATEEBIARST
BENE MEMRDH - BEE MEMOME - dLURESTE MR HIIAANTEX - LIHE
EEEHIER - FARBEETHERE - £EZERARNFRISEREEHMEY 120 @ 10 2
iER R - NAETEERETEZ 10 DER - REZEBRBEZEAR - BEGRUWNRAR - &
AHAEE 10 DENEIEZEBARZENTE NEAD T ? (BRZ K% o = 0.05)

10 P ERERNEEEAR BEREH

2
5
6
17
22
20
14

Soooxlovcn.boor\u—\o
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4/15/2021 9:36:40 PM SRR AHMIERE - BRBNEMBN - ABTZED -
RBRE . 1E 10 D EZ AR ZERRVEEZMEAR 4 - FIREAGE
10 DEREEEAH HEERE AR

0 2 0
1 5 5
2 6 12
3 17 51
4 22 88
5 20 100
6 14 84
7 12 84
8 9 72
9 8 72

10 5 50

&t 120 618

AT Er =20 251500 - BULEERBEEETIIAR 1« - FIF f(x) = Pa=P(X) = e* %Eﬂé(ﬁiﬁﬁﬁ

120
Excel XS POISSON.DIST R ) M ELIAERAPERZRE( N RAER x ZEERRE)

120 R 10 D EHAE (R
10 DBAHBEEAB X NIMEE ) o 0 AR
22 = 120 x f(x)

0 0.0058 0.6959
1 0.0299 3.5840
2 0.0769 9.2289
3 0.1320 15.8429
4 0.1700 20.3978
5 0.1751 21.0097
6 0.1503 18.0333
7 0.1106 13.2674
8 0.0712 8.5409
9 0.0407 4.8873
10 0.0210 2.5169
11 0.0098 1.1784
12 0.0042 0.5057
13 0.0017 0.2003
14 0.0006 0.0737
15 0.0002 0.0253
16 0.0001 0.0081
& 1.0000 120.0000

BANBEA o METESERER  S—EHRGENNBEEISE)REWMBEE) 5 Bt - MAS
BEOARCHEBIGER) EHIA - ERHEREED 5 00RY -

120 R 10 D SEEALE (BR
0 SBANBEEAB X NEMEE o =
VNG = 120xf(x)

0,132 0.1126 13.5088
3 0.1320 15.8429

4 0.1700 20.3978

5 0.1751 21.0097

6 0.1503 18.0333

7 0.1106 13.2674

8 0.0712 8.5409
I E 0.0783 9.3958
= 1.0000 120.0000

F118 H31 8



4/15/2021 9:36:40 PM SRRV R - BRBIZMER  BETFES -
ARREBZEIKE 0 =005 BFRENXE, = Xak-p-1 = XG0s8-1-1 = X60s5,6 = 12.5916[ £ A Excel ¥R
CHISQ.INV.RT(EEH# )R EHES] -

B.E & REZ(null hypothesis) Ho: B2/ & NELIA D T
C.¥J 17 {R5% (alternative hypothesis) Hi: BEERFTH MEAR D -
DEtERERTE—FHE

RIEHEHE 2 = T, Lo = 2.7084

0 NEEANHEES sse g ¢ 120 R 10 1 EHAEE (E] _— e (f; — e;)?
AZX )R E e = 100xf(x) e

0,182 13 13.5088 -0.5088 0.2589 0.0192
3 17 15.8429 1.1571 1.3388 0.0845

4 22 20.3978 1.6022 2.5672 0.1259

5 20 21.0097 -1.0097 1.0195 0.0485

6 14 18.0333 -4.0333 16.2676 0.9021

7 12 13.2674 -1.2674 1.6062 0.1211

8 9 8.5409 0.4591 0.2108 0.0247
IR E 13 9.3958 3.6042 12.9901 1.3825
a5 120 120.0000 2.7084

8FAINEE  p= 1 MAAKRAERMEEREIIE S H(parameter) Z @ 2I(E 10 NEREIZEZEBEA
&8 BEHEv=k-p-1=8-1-1=6-
E. ﬁ*%éﬂﬁx =2.7084 < ERFRMEx2,=125916 - MERTEMUNREEBRIESEENA - BIEER
22 (null hypothesis) Ho: B 2R S NEAAD T - B 10 DERNEEZEB A S HEEFTS NERSH -

HE 126 BEHKEHE24/N\FEEREENERARBREFEER - 810 ERNEEBENABD T
EEFE NEMRDH - HEFE MERMROME - tlLURE®E PERDHHANEX - LHE
HEIEEHIER - FARRE E?& THERE - £ AREHAR %@E#Eﬂﬂ%ﬁﬂﬂﬁi 110 {& 10 7
Bk - NAETEERETEZ 10 DER - REZEBRBEZEAR  BEERWNRAR - &
AHhEE 10 DENEIEZEBRARMZEERTE MEAD T ? (BRZ K% o = 0.05)

10 DERBREEZEAR BRERE

3
5
6
17
22
20
14
12
9
2
0

a3t 110
B . T 10 DB AREZEBREEZREAZ 1 AR EE
107 ENHEEAE B=RXRE AR

iﬂ]]*

rut»z'

Swoo\lcnm.boaml—\o

0 3 0
1 5 5
2 6 12
3 17 51
4 22 88

F128 #3182



4/15/2021 9:36:40 PM SRR AHMIERE - BRBNEMBN - ABTZED -
10 DEREEEBEARE HRERE AR

5 20 100
6 14 84
7 12 84
8 9 72
9 2 18
10 0 0

a5 110 514

HATSEE =20 = 46727 - DULBIEREBHTIAY 1 - FIF () = o= P = e x L 5H8 NELA
#4532 Excel 8188 POISSON.DIST BB B (50 KB NELIAMEE x 2EPHERE) -

110 R 10 D EHE (R
0 DHRHEEAB X MR 1) 0
£2)RE = 110 x f(x)

0 0.0093 1.0281
1 0.0437 4.8042
2 0.1020 11.2244
3 0.1589 17.4829
4 0.1857 20.4232
5 0.1735 19.0864
6 0.1351 14.8643
7 0.0902 9.9224
8 0.0527 5.7956
9 0.0274 3.0090
10 0.0128 1.4060
11 0.0054 0.5973
12 0.0021 0.2326
13 0.0008 0.0836
14 0.0003 0.0279
15 0.0001 0.0087
16 0.0000 0.0025
G 1.0000 110.0000

BANBEL o METESERER  S—EFRENNBEEE)REWMEBEED 5 Bt - MAES
BETARC)BEBIER)EHA I - BZREEREED 5 AHMSR 5 WETRERY -

110 %k 10 2 HAEE (3R
10 PEERHEEAZ X NEAHEEE {(X) ﬁj_\ s *
E2)RE = 110xf(x)

03k 1 0.0530 5.8324

2 0.1020 11.2244

3 0.1589 17.4829

4 0.1857 20.4232

5 0.1735 19.0864

6 0.1351 14.8643

7 0.0902 9.9224

8 0.0527 5.7956
9AEZ)U L 0.0488 5.3676
= 1.0000 110.0000

ARREBZEKE 0 =005 BFRBENXG, = Xok-p-1 = X6059-1-1 = X60s57 = 14.067T1[ £ Excel ¥R
CHISQ.INV.RT(G EHX) K EEHES] -

B.E & REZ(null hypothesis) Ho: B8/ & NELIA D T

C.¥3171BR5&% (alternative hypothesis) Hi: B EERTH NEAA DT -

DEtEREMTE—FSE

5138 H31 8



4/15/2021 9:36:40 PM SR AAMIERG - [SRBAZMEN  REST FED -
RIEMETE 4 = m@ = 7.7860

10 DEBAHEE 110 R 10 HEHAEE (3 ' e,)2
BiZm=REf =( fi—e (fi—ei)? —(fl )
A X )R E ei = 100xf(x) e
08k 1 8 5.8324 2.1676 4.6986 0.8056
2 6 11.2244 -5.2244 27.2946 2.4317
3 17 17.4829 -0.4829 0.2332 0.0133
4 22 20.4232 1.5768 2.4863 0.1217
5 20 19.0864 0.9136 0.8347 0.0437
6 14 14.8643 -0.8643 0.7469 0.0503
7 12 9.9224 2.0776 4.3165 0.4350
8 9 5.7956 3.2044 10.2684 1.7718
IEZ UL 2 5.3676 -3.3676 11.3408 2.1128
=X 110 110.0000 7.7860

k=9 fHRIMNEE - p= 1 MAABRAERLERNEEE S B (parameter) ZEZ(E 10 D EERZEZEBEA
EEE  BHEv=k-p-1=9-1-1=7-

EMEMRTE 2 =77860 < EEFREy2,=14.0671 BERTEURNEBRBRESERAN  BIERR

22 (null hypothesis) Ho: 88K E& NEIAD T - B 10 DERIEZEBAE S HIEETS NRRDH -

1232 BESH
252 (population) P RFEEZ S B/ E B 7h(Normal distribution) 2 5B S ERE -
BRESMEBENECSERTERR

AGRTEBEIKE o -
B.EEERREE (null hypothesis) Ho: B ES S EZ BT AR EFIIENZE(R) EZNER D -
C.¥117 =% (alternative hypothesis) Hi: iR EE AT SR EFIBENRER) ENEEDH -
DEtERERE : FHE
@E%ﬁ%f:iﬂﬁgf
Heopb fi : 285 i B9 HIRRE(frequency) -
e . ERERAMIIE - $BA i RHAEE R & (expected frequency)
k : BRI E -
v=k-p-1: BHE -
p : A AEAERE BRI EEL $(parameter) Z B : FHEMZEIR)ZE - M p=2"
EERMEME 2 < MR E I BERFTEURERBRREIREA - HZEREROUI
hypothesis) Ho: Bis R EZH T EREFIENRE(R) ENERED M -
FEBEMRTE 2 > BREAZ - BERTEAMMRERBRREIREA - BREEREROU
hypothesis) Ho + %= ¥3 17{RR 5% (alternative hypothesis) Hi: B g5 E Z AT R EFEMEE(R)E
MEEED T -

0l 124 BIRREFKETERS 200 2L  RERSBEEBERMEESFTEERS T - DUREMRBREEEK
SREE - IRBEMEIMEN 50 MIE4E - ETHATBR/NE - BRBEN FRAR - Sl ABEEE R
BRMERMBR)ZRETERBEDH ? (BBZE /K% o=0.05)

12 80 68 45 90 88 85 55 85

65
50 60 78 85 59 56 55 64 64 75
60 75 77 82 60 88 66 62 53 76

F148 H31E
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4/15/2021 9:36:40 PM SRR AHMIERE - BRBNEMBN - ABTZED -

50 85 74 81 68 66 35 59
80 95 56 77 62 77 56 58

7

85
56 82

B AREREFEENRE(R)EZFHEEFIOENRE(R) ZNVFRAEETE - TAFI9EY = 67.94 - 1%

A

B

C

D

REE(R)Z= S=15.68 - HEAEEn=50-
REBEKE a =005 BFREXE, = Xok-p-1 = X60510-2-1 = X605, = 14.0671[fEF Excel ERiE
CHISQ.INV.RT(EEHR) KA EHES] -
JEREERE (null hypothesis) Ho: BT BB EERDERT S FI9ME 1 = 67.94 FIIFER)ZE o = 15.68 ¥
BEOH -
HI 173 (alternative hypothesis) Hi: Bt BB ENEE DB AT EFI9ME 1 = 67.94 MIIRE(R) =0 =
15.68 WE BN

MABRADMETESERER - 8—EERAER - BR)WHAERENEED 5- At - 7
570 fh(ratio scale or interval scale) iR EBIZP - OJIAIAERE(EEES HRETHEHEWE
7 LUERISES BAMEARERYZE D 5 MGG - BIZEXREOLUEER 5 WERRI(FER - BR)EE
Blo] - AERSHERHMEVERGER - BHR)EE  NIEERERZBENNRCERY) - KX

—_ BARES BEAREE . . — BEARES A=
8= 4549 . TP _ o BEEE g0 5 0MER)  HABE 50-54 . o= _ g FAEE
HIERE 5 R 5 HIE R 5 A RE 5
. w . —_ BEARES A= . e . —
= 108 - 4B 10 485 A 5550 . Por=os_ gy FEEES_ )0 gy 11485 EAHE
HE R 5 HE R 5
60~64 - 65—0 =12 6—5‘* =12.8 - DAL 12 R ; 1EAREE 65~69 - % =13 . % = 13.8 - 9 R% 13 58RI ; Hith

RAHEMICIRE -

. — N B E N _ . BEREE
ERAHEN=501BERTF - =10 DEB 10ED ALY  HERESE 0 -
HE R 5 DEZEE 10
ETREMBR TSR 5 WESRERN - EERAZEn =51 BN - DEA 10 BHBAY - BHExX
, BAHE \ e p . . g — s

aﬁgmg“:m.gﬁmm%@ﬁ%msmfﬁﬂ et - S=EAKE 53 S5 10 EHEE

DEIAE 10

EAREE 53

& ’Hﬂg:ﬂgﬂ,/\;ﬂ—@g: 53 - ZRHMSRAER 5 WRABREMRG - EHER 03 1 &EF - UK

10
. — - oy TEPMEE 1
10570 B8—EFINERE—
10 &5

NORM.S.INV ERENIWN NRFA7R - BEEMRE(L ZEG@ = x‘s—_x VCEEEMREEHE  EELEN
BOBFRK=zix S+ X) DA% -
H=Rp z B A& 7 B5R IR

=010 - IKFEHHBHEEE Z BE(FA Excel B

0.1 -1.2816 47.85
0.2 -0.8416 54.74
0.3 -0.5244 59.72
0.4 -0.2533 63.97
0.5 0.0000 67.94
0.6 0.2533 71.91
0.7 0.5244 76.16
0.8 0.8416 81.14
0.9 1.2816 88.03

FTERERE—FTSE
Y 2 (fi—e)® _
AAEI\‘EH*’TEX = i:]'_e' =136

5158 H31 8



4/15/2021 9:36:40 PM SRR AHMIERE - BRBNEMBN - ABTZED -

50 IR ARBENMETSDEARNEZERE "= Excel A2 COUNTIF(range, criteria

o _ BAREE — N N
“<”&AB) K EEHEFT R , BEIER h%ﬁ(ﬁgﬂzﬁg{ 0 - =5.0) - WRFRMR® - KFEFAERERETE -
=2\ + % , (fi—e)
BEDHER BERREf HEXRE e fi-e (fi—e) —
4785 LR 3 5 -2 4 0.8
47.85~54.74 3 5 -2 4 0.8
54,74~59.72 9 5 4 16 3.2
59.72~63.97 5 5 0 0 0
63.97~67.94 5 5 0 0 0
67.94~71.91 2 5 -3 9 1.8
71.91~76.16 4 5 -1 1 0.2
76.16~81.14 8 5 3 9 1.8
81.14~88.03 9 5 4 16 3.2
88.03 ML 2 5 -3 9 1.8
=k 0 68 13.6

k=10 BN HAHNEE - p = 2 MAAKRAE R EWZEESE (parameter) Z B E [ FI9EMNIRE
(=] 28  BHEv=k-p-1=10-2-1=7"
BEMEHE 2 =136 < ERFMEy2Z, =14.0671  WERTBURERBREIEENA - #XERBR
(null hypothesis) Ho: EE#sTEBEBEMNE A DB SFIIE 1 = 67.94 FAEAE(R)ZE o = 15.68 WERED
%5 -

RE 127 BIRREHETREA 200 URE - ﬁAﬁﬁ TEARNEERTEREDT - MREHEREEEER
REE - FEMEWIHEY 40 UBE - ETHSB/NE - ZBRREN MRAUR - S GBERERE
BRU(EARR)EENTER %%?E (REZE7K¥E = 0.05)

12 8 68 65 90 8 8 55
50 60 78 8 56 55 64 64
60 75 77 82 8 66 62 53
50 8 74 8 66 3 59 85
80 9 56 77 77 56 58 56
B . MR EENRER)ZF R FIENRER) ZMNRMIEEHE - HRAF1IER = 67.7000 -

B.

C.

RAIEE(R)ZE S=16.5269 - HAEE n=40-
ARREBZEKE 0 =005 BFRENXE, = Xak-p-1 = XG0s8-2-1 = XG0s,5 = 11.0705[ 2 A Excel R72
CHISQ.INV.RT(G EHX) R EEHER] -
JE SR8 (null hypothesis) Ho: 184t 5T 224 EH 2 8RS 1918 1 =67.7000 FIIE#(1R) 2= 0 = 16.5269
HEEEN T -
#1172 5% (alternative hypothesis) Hi: IE#ETEEBERE A D EAKT S F1I1E 1 = 67.7000 FMZE(R) = o
=16.5269 HIE BN
MAABEADHETESERER - S—E@ERNER - BR)WHEREMNEED 5 AL - &
A8 70 o (ratio scale or interval scale) /iR EBE D - ORI RIBE(EBRED HRETHDEAHEWE
7 DUERBESSAHERHERYUED 5 IEG - BIZREOILUES 5 WERIAER - BR)E=
Blo] - AEIRSHEXRE MRV EREER - BREE - NIt ERERERENYECERN) - K
= 45~49 - 3R 9 Rl ; IRABI=E 50~54 - OAK 10 $EAl ; HRARE 55~59 - AL 11 Rl BRAH
£ 60~64 - Ak 12 $8Rl ; B ANEE 65~69 - AL 13 48Rl ; HftiEAZSIKILEH -

5168 H31 8



47152021 9:36:40PM  EIEESRARMEEE  REBAZMEY  WESEES -
ERABE = 0RT B0 s g RS - BERBR
LR S HuEN 10

FHUMBSREER 5 WESGTEIRE - #i%R 03 1 BRP - UIH 8 &  5—ESHNEERE
ijf: = 0.125 - K EE EIEE(L Z EFA Excel E152 NORM.S.INV HENMN FRAR - BHE
HMIEELE ZEBG@ = ) FHEMEEZHE  BEELHEREDEFRRX=2xS+x)725 :

5.0 - &

HEp z BED EFIR
0.125 -1.1505 48.7
0.250 -0.6745 56.6
0.375 -0.3187 62.4
0.500 0.0000 67.7
0.625 0.3187 73.0
0.750 0.6745 78.8
0.875 1.1505 86.7

D 3tEIR M E—F S E
SEETE 2= Y, “90 10.4

40 NIBEABEBHNMRETES DHARIWEZRE "= Excel A2 COUNTIF(range, criteria
BRAREE 40

“<”&AB) K EIIEEFT 0, BIHAEE —’X%ﬁ(w =5.0) - WFRERMR® - KFEFTERERETE -
7] il
N i . (fi — e)?
BETH&EBE HHERXRELF HEXRHe fi—e (fi—e)? —
i
48.7 IR 2 5 -3 9 1.8
48.7~56.6 9 5 4 16 3.2
56.6~62.4 5 5 0 0 0
62.4~67.7 5 5 0 0 0
67.7~73.0 1 5 -4 16 3.2
73.0~78.8 6 5 1 1 0.2
78.8~86.7 8 5 3 1.8
86.7 LA E 4 5 -1 1 0.2
=k 40 40 0 52 10.4

k=8 BN BAHNEE - p=2 MFABREAEREE M FEES Bl (parameter) Z (B B ((FHBERIEE(R)
=) &8 ﬁEEIVVkplSZlS

EMEMRETE 2 =104 < EFREyZ, =11.0705 - MERTEUREEBREIRERN - #REERR

(null hypothesis) Ho: |g,%ﬁ§+$_ﬁiaﬁ%ni/\iﬁ”\%’ﬂa p = 67.7000 FHR#E({R) 7= o = 16.5269 A= A&

vaxi i

B 128 BRREMEHBE 00 UBE  NRRBERBARREHLRENT LT ERGEEL
5B% - FUNEHAE 35 RIBME - ETAEENE - ERAANTRAT - M BBERBY
BRMERRRRETEREN T ? (REKE a=005)

12 80 68 65 90 88 85
95 90 98 85 10 98 64
60 75 7 82 88 66 92

50 85 94 81 96 95 59
80 95 56 97 88 96 58

R MR ATEENZEEREFASEFHENZE(R) EZNEMEHE - RAFIEEY = 77.0857 -
BAIZE(R)Z= S=21.5698 - EAEE n=235"-

$178 H31 8



4/15/2021 9:36:40 PM SRRV R - BRBIZMER  BETFES -

ARREFBEKE 0 =005 BREXG, = Xor—p-1 = X6o57-2-1 = X605.4 = 94877[fE A Excel ¥R
CHISQ.INV.RT(EEHR) KA EHES] -

B.E B ERE% (null hypothesis) Ho: Mt BB LN E R N EF S FI91E 1 ="77.0857 1T (R) %= 0 = 21.5698
HEEED T -

C.#171ER5% (alternative hypothesis) Hi: BT 2B ERER D EA TS FI9ME 1 = 77.0857 IRE(R) = o
=21.5698 BRI °

MABRAEDMETESERER - 8—EERAER - BR)WIHAERENEED 5- At - 7

& RE 73 7h (ratio scale or interval scale) iR EBIZT - AU FAEE(EEE S HRETHEEBRWE
o DEINSESEEREFHEREE D 5 WIEE -

. — N & s _ . BAREE
TEHAEn=351E0T - ¥ o7 DB TESRAY - BERES -

HIZRY 5 SEEH 7
FIEMSREER 5 WRARERG - X 03 1 BEP - Ik 7 50 B—ESONERES
0.1429 - ik E ¥ BRUIZZE(E Z [E(FJA Excel BXAE NORM.S.INV EREDW R RFT7R - BHSIHIRZIL
ZfE(@z = x"T_x) VCEIEEMREEZRE  BELEHRBEDEFRRX =2zx S+x)70 Al

5.0 - &

EE z FAE D ISR IR
0.1429 -1.0676 54.06
0.2857 -0.5659 64.88
0.4286 -0.1800 73.20
0.5714 0.1800 80.97
0.7143 0.5659 89.29
0.8571 1.0676 100.11

D AtEIREHHE—E T E
BEMEHE 2= 3k, Lo = 184

3B AIEABZHNRETES D BAERINEZERE "= Excel 829 COUNTIF(range, criteria “<”&Ab)
PR BUIEAERT R L BABAERY - WRRFIR - IKEETERERETE -

2

== 450 = — - . — @
MESBEM BEXEG BERBe e (oep

i

54.06 LA'F 3 5 -2 4 0.8
54.06~64.88 5 5 0 0 0.0
64.88~73.20 3 5 2 4 0.8
73.20~80.97 4 5 -1 1 0.2
80.97~89.29 8 5 3 9 1.8
89.29~100.11 12 5 7 49 9.8
100.11 DA E 0 5 -5 25 5.0
a5 35 35 0 92 18.4

k=7 REDHAZNWEZE - p=2 RAABRAERGEENZIEZSE (parameter) Z B E[FI9ERITER)
=B -
EMEMTE R =184 > BEFRMEy2,=94877  BERTEAMNERBIRESEIA - BIH IR
&% (alternative hypothesis) Hi: st BEENEA D BATEFIEME 1 = 77.0857 MRE(R)E o =
21.5698 WERE DT °

HE 129 BRRMUT20£2ENEENRBDERTEHRESE : 17, 18, 22, 27, 30, 30, 43, 46, 54, 63, 66, 71,
75, 82,82, 88,91, 93,97, 99 - 5 ABAZE /K 0.05 MEE 20 UL R TEHRENDHUZEE AR
P ? (L5 20 B2 1981 X = 59.7 - 1Z#EE S =28.6) (99 ZEMTEME)

5188 H31E
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1233 REKESm [EEHM]
352 (population) 43 iE £ 81 B M FE B (1 3) 1 7 (Exponential probability distribution)893E8 & E1% E

HEFESHBRERFER) I MNESERERR
A ERREIKEE o °
B. Fﬁfﬂﬁisﬁ(null hypothesis) Ho: SR ES BT ERERRSE WIREHED M -

C. #4171 % (alternative hypothesis) Hi: £33 %EH%ZEH BRERESY INIEEHEST -
DEtEREMETE : *HE
RIEHETE 2 = T, Lo
Hopb i 585l i ;IR R E(frequency) -
e . EREERMIUFE - 85 i FIEAZE R E(expected frequency) -
k : BRI E -
v=k-p-1: BHE -
L MR AR AE ML ERN R 2 E(parameter) ZBE] - TREZSE L W p=1-
E%ﬁ%ﬂé < W EAG—po1 Mmiﬁéﬂéﬁiﬁﬁﬁfﬁi\ﬁﬁ BEXEENA - BEZEERR O
hypothesis) Ho: 2 EZ TSR ERRSH A WIEEH RS -
FEREMETE 2> WA EXZ—pr ﬁméﬁ%’ﬂﬁxmﬁ@@,mHEﬁ ZEEN - BEEEREBRE O

ﬂﬂ}l

hypothesis) Ho + %5 ¥3 1737 (alternative hypothesis) Hy: 245 B BIR T SIS B R KRS8 1 AUIE 8

KA

g6 125 FHEMERIVEE —HEFEHM T 200 DA ES - BUBEZEKE o = 0.05 - MEZAEEZ
Smeda a5 250 KR 2E8 A -
= 0~100 X |100~200 X | 200~300 X | 300~c0
¥ 52 53 70 25

i
puz: Ny
|

ARRERZEIKE o =005 BWHREXG, = Xap-p-1 = X0s4-1-1 = X652 = 5.9915[ B A3 Excel EAE
CHISQ.INV.RT(A EHXR)HHEHER] -
B.E#EE& (null hypothesis) Ho: :Z It E B ST SR XL E A =— (1¢/f)($i’]1ﬁ 250 R)WIEEI DT
C.¥917fR5& (alternative hypothesis) Hi: EZH:HE%:: AT ERE /2 J A= E (IR (F191E 250 R)HIIEE
vaRitl
DEItEMESRE—FHE
Eiﬁ*ﬂﬁx _ k (fi—ei)z _ (52-65.94)2 + (53—44.20)2 + (70-22.63)? + (25-60.24)2 = 80.3294

65.94 44.20 22.63 60.24
= 0~100 X |100~200 X | 200~300 X | 300~c0k
X E 52 53 70 25
HAEEE e 65.94 44.20 29.63 60.24

REHI=— (1#/3%)%@1%% DIREtEE X AREEWEwm(EN : X)

P(X < 100) 1-P(X>100)=1-¢ X100 = 3297(7N o] {85 A3 Excel EXA2 EXPON.DIST KEE
P(X <100) x n = 0.3297 x 200 = 65.94 *

P(100 < X < 200) = P(X >100) — P(X >200) = ¢ "zs0<*%° — e 75200 = 0.6703 - 0.4493 = 0.2210 : €, = P(100
< X <200) x n =0.2210 x 200 = 44.20 °

l—|k/—

v—'—) e =
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P(200 < X < 300) = P(X >200) — P(X >300) = & 752 _ ¢ 55*300 = 04493 — 0.3012 = 0.1481 ; &5 = P(200
<X <300) x n=0.1481 x 200 = 29.63 «

P(X >300) = e m03% = 03012 ; ey = P(X >300) x n = 0.3012 x 200 = 60.24 °

k=4 RBEDBEBNEEZE - p = 1 A BAEAERMLE W E22 E(parameter) Z BRI (RERSE ))&
2 BHEEv=k-p-1=4-1-1=2-

EMEMRETE 2 =80.3294 > BRFExZ, = 5.9915[2FH Excel #EXAS CHISQ.INV.RT (A EHXR) X S5
E1F] - E2EIIFRER (alternative hypothesis) Hi: ZZHtEESEM AT A ERSEY 1 = 2—;0 (HIX)(FEE
250 R)WIEE N -

12.4 B—HEE

75— IR B S S E 4 8. (Test of homogeneity) 3 i E MBS AL - REK B 2 E B 5 ABMMKE
AERABLA ZRES T - B—HREASSRPHIMELATELS  YEKBENRESH—E
ZIESME - RIEEAFSINEERERES SROLR2EME -

MR ERBI S RENREESEL  EREERNEENSRAE  BULERENEEER
B WIFESRCHE—ESENEANE  BREFSMEANE  EIMEDSIRSTHEM
HWEEMRES  B—HRTE  EABEPRINSTHEN T HESSERTHN - BB RETR
HE—ERENE RS -

B—HISERER
ARTERBEKE -
B.E 5% (null hypothesis) Ho: A BB 845 EE B2 AEE -
C.¥171fR5& (alternative hypothesis) Hi: R85 EE 8D A 48E -
DEtERERE : FHE
BRARHA 2 = I, X, 2o
Hop o : fE5IBEERTP S | SIS j TR A ERZ2 & (observation)
eij - TESIBEZRTZE | FUFNEE j TTROHAZZ R & (expected frequency)
r: BINE = (row) - BEEE =
C . HtfTRYEI= (column) ~ EREE - WRIEDSREE
BHE df=(r-1)x(c-1)
EBERERTE 2 < BREX ¢ pxen ' BERFTEUNERBREIBEA - EZERER U
hypothesis) Ho: REISR 2R EEEH 2 HHEE -
FERERE 2 > BREX _xer ' BERTEMIRNERBREZEBEA - BEERMBROuI
hypothesis) Ho - 5 ¥§ 173 5& (alternative hypothesis) Hi: ‘REIE e EZ B D AMEE -

6126 SiEMEA BN C=XMEEEEE NEBHEEH -_ZXEEEEBRNAREEDMERE
(EEfl) - REBE=FXMBIEREED - D RIBEKMHE 250 (DEEEETREERE - =XM
BEERERIARN FRAR - 8ldfdh A~ B A C =XMBFEEREERMEE 2 mAAR(ELHA)
EEME ? (BRZEKZE o= 0.05)

B | FERE = =il AmE | FELRE| G5t
A 23 56 50 70 51 250
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SR AAMIERG - [SRBAZMEN  REST FED -
ZE | EFBEERR Nk =il TwmR |FFERNRE| 83
B 32 52 45 76 45 250
C 41 45 38 71 55 250
%ﬂﬂ .
ARTERBEKE o =005 BHREY (r=1)x(c-1) —X005(3 Dx(s-1) = Xooss = 15.5073[fEFH Excel Bie
CHISQ.INV.RT(A EBH X)X HEHES] -
B.E & (null hypothesis) Ho: A ~ Bl C =X MR B EEm=E D HERE(ELA)MEE -
C.¥117 % (alternative hypothesis) Hi: A ~ B C =XMFEREEREMEEE VAMRX 2 hERER)A
GEIE
DETERTESE : FHE
AR 2 = B, 3, )
ZE | FERR = =iE ;F/ﬁﬂ%:\ EBLARE | &5
A 23 56 50 70 51 250
B 32 52 45 76 45 250
C 41 45 38 71 55 250
=Ll 96 153 133 217 151
SR )x(FjTR) L e & /s
BHERYE  FRPEE e :% BN T S
ZBE | EFBR®mR k=) =i LTwmR |FFERARE| 83
A 32.00 51.00 44.33 72.33 50.33 250
B 32.00 51.00 44.33 72.33 50.33 250
C 32.00 51.00 44.33 72.33 50.33 250
88 96 153 133 217 151
2
o _yr c (oi5-€ij) - (23-32.0)2  (32-32.0)2 = (41-32.0)> (56-51.0)> (52-51.0)2 (45-51.0)?
WA X =1Zl‘1 eij 32.0 * 32.0 * 32.0 * 51.0 + 51.0 + 51.0
+ (50—44.3)? + (45-44.3)? (38—44.3)? (70-72.3)2 (76=72.3)2 (71-72.3)? + (51-50.3)2 + (45-50.3)2
443 443 443 72.3 72.3 72.3 50.3
(55037 = 9.2096

EMREMETE 2 =9.2096 < ERFEXZ (_1)xe_1) = 15-5073 - IREMFHEM R ERE

&% (null hypothesis) Ho: A ~ B 1 C =ZXIMBFEREEERRE D HElek
0.=0.05 BIRHET

R ER

BREEMMEREFE -

HEEBEHR A BN C=XMBRE&EnEEDMERR(ECH)EE

mEoN
X AX

EREAA - 17
&(EEBI)HER) - FEERE KE
RUCZ R

2 12,10 IRB—ERRFINRE 1-6 ERL(H) - EEMEHE 100 R - EENMHERCGAAETUN NRAR - 5
PIRBZE KA o = 0.05 @ EHIR 1, 2, 3, 4,5, 6 MR 2 EF/MEE ?

X 1 2 3 4 5 6 =5
BRAME | 19 14 22 17 8 20 100
R iR
A.

RRTERRE KE a=0.05 * Xg (c—1) = Xb05,(6-1) = Xb05,5 = 11.0705[fEFH Excel ER5E
R)\REEHES] -

B.EFERER(null hypothesis) Ho: 138 1, 2, 3, 4, 5, 6 BHAH& R 48] -
C.¥ 1B

% (alternative hypothesis) Hi: 3R 1, 2, 3, 4, 5, 6 BHRIH R AAHE -
DEtEREMETE : FHE

CHISQ.INV.RT (A R #
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RIEETE 2 = gzgﬁﬂgﬂcxmm

X 1 2 3 4 5 6 =5

EHIME 19 14 22 17 8 20 100

HAEE (B 16.6667| 16.6667| 16.6667| 16.6667| 16.6667| 16.6667| 100.0000

(O” "’”) 0.3267 0.4267 1.7067 0.0067 4.5067 0.6667 7.6400
€jj

%%E=ﬁf@ 0= 16.6667((E—BATHERFP - NH - S—ELRHHE

o B—mEIRAOFI9RE 16.6667 EIZ2HLEE) ; EARE df=c-1=6-1=5

E%*HE;( = 76400 < BRFENZ . = 11.0705 Eiﬁ*ﬂﬁﬁiﬁﬂf,\\\1E§E§?x§'EEJZVﬂ CERE
9%%1Exﬁx(null hypothesis) Ho: 38 1, 2, 3, 4, 5, 6 B4R RARE] - IEREZEIKEE o = 0.05 IR - 12IE%
BRFHIR 1,2, 3,4,5 6 MAEEMERE - RIL BEREBREMMERGTRE -

ZHE - 100 RAVIR

M 1211 EUMEIEE A BMC=XNIEREEE MEMEEEHN -"ZXE26EF—KIOmEEST
BURE(EEA) - REBE=ZFMEERBEET - SRlBEEHNEBAMDEEEETHRERS - =
KMBEEEEBNAERNTERAR - 3: 4 A-B fl C =FMBBEEEEMmEE D fhilss
(EEBNZ2EHENE ? (BB K2 o = 0.05)
R | FEmR M)\ | SRE |FERCRE| &5
A 80 80 50 70 50 330
B 32 52 45 76 55 260
C 41 45 38 71 95 290
=k 153 177 133 217 200 880
Iaéiﬁn .

ARRTEBRZEIKE a =005 BFREXZ - 1)xe-1) = Xo.05G3-Dx(5-1) = Xoose = 15.5073[E A Excel #58
CHISQ.INV.RT(G EHER)HHEHER] -

B.EEH & (null hypothesis) Ho: A ~ B 1 C = XMBFRREEW=E 7 fhILR&(LEA)EE -

C.¥J17{iR&% (alternative hypothesis) Hi: A - B C =ZXMBFRREBMEEEZ VAMR D HIELER
aE -

D HEREMEE : €751
RIEBERHE 22 = B, B, )

EE | EFERE AR i SwE |FEERE| 55
A 80 80 50 70 50 330
B 32 52 45 76 55 260
C 41 45 38 71 95 290

=X 153 177 133 217 200 880

S5 )x( 5 j1TA s
%%%%%:ﬂ%%%ﬁ%zﬁiggéﬂl'fﬁﬁ SMT&

B | ERmE T ] RE |[FERRE| &5
A 57.375 66.375 49.875 81.375 75.000 330
B 45.205 52.295 39.295 64.114 59.001 260
C 50.420 58.330 43.830 71511 65.909 290
=5 153 177 133 217 200 880
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2
e L _ (oij—eij)” _ (80-57.375)2 = (80-66.375)% | (50-49.875)% = (70-81.375)2 = (50—75.000)2
BEMETE P =Y N, ——= + + + + +
J ejj 57.375 66.375 49.875 81.375 75.000
(32-45.205)2 + (52—-52.295)2 + (45-39.295)2 + (76—64.114)% (55—-59.091)2 (41-50.420)2 (45-58.330)2
45.205 , 52.295 ) 39.2952 64.114 59.091 50.420 58.330
(38—-43.830) (71-71.511) (95-65.909)
+ + =47.2415
43.830 71.511 65.909

EMEMRETE 2 =47.2415 > BWFRENE (- 1yx(e—1) = 15.5073 - WERFHEAMINERBREZEHA -
2 H17 R (alternative hypothesis) Hi: A~ B Al C =XMBIRBEERREEVDEMX D HEAR(EE
BAAEE - EREEKE =005 WIEET - HEZHRA BN C=XMLREEEREED IR
(EERNAZEEAER - RIt v EEBEEMMERGFE -

ECEA
1LERASHEBERE VBEENW . BIIMRE

F—EI5EN D+3 BT 12 BLAIH "EEN#. B [RRE)] &8 "ERBE.  AX B
HESE 12 EEEW [BUURE] EnFERDS  BREZMELER  LREZETEZZE 8
(BUMBE ] WEREN TR - FERRMIRESRRERERAIINBIREGR0 EF L2E) - iE
LU RBERERVRNRM - HAME - RASENE -

A 30 BE—O5 [RAE] RENE—RE [RA] KEARE - HEdaKREithEEr00E E
NE - BB MUK - £BEZ - BE—T - F_[O5E (RG] 8 . "RERE, A B—
UEERESRY  HIEHES EFM LRE) - BBREZENF#RIZE - JUIRABZRENER - M
M- B _EBIE [RE] SEREMEAZET Y LHREFRRE -

w0

K

/|

2IFETHBRBE EEENW BEERE

F—[EEER D3 HohF 12 BLIAIHE "By & (GRAR)] R . "IERBIR. &R F
HHE 12 E2BN (BeERE] BExEANE  ZREMR LER - LRBBAFTEEZEZE B
(BEERE] WEHENM & - BEERIGIRENARKEBERBINIBIR0 EFE L) - BLET
WEBBBBRAMENN - HEHE - BASBUE -

%A 30 RE—EIE [RM] DENE A5 (R ] BEERE - BrdaEEtE200EE
RE - BoBE MK - ERER - BE -1 - FME5 [RE] FE . "HEERE, - A3 B—
URSERESRY - HEA0EFMUL) - BRRBZENF®IE - JLURFBBNE - MU - 55
—ba (RE] 8LEREMEREEE TS LRREEEE -

3T HERBE BB « BE—MURE

F—[OEFER D+3 B 12 BLIIHE "B w . & (GRIE] 58 . "HERBIR, A’ B
HHE 12 E2BN [(E—MRE] ExRiEANE  ZREMERLER  LRRBAFEZEZE - B
(B—MaE] WEREN# - FEERAGIRENAREREREIRFERQ0 BFU L) - HEY
VB RBBEAMENIN - HEHE - BASENE

A 30 RE—EE [RM] DEFE—Ea [R] BEERE - BrdiREEthE200EE
RE - BB MR - ERER - B -1 - F_[0O5 [RE] & "HEEE, - A B—
URSEEESRY - HEA0EFIU L) - ZBRBZENF®HIE - JLURF2BNE - MM - 5
b5 (RE] BLREMEREEE TS LR -

ARMEEFRSHENmEZE D HFASFEELESO=E
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F—OEHR D ER L 11: 10 Dlanie "EENWR B [RAG] 1258 - ﬁﬁ/lﬂ%J

CARN

IEZRIFRAEE - FFENRBEZRE S NET - £ D HFESEBFEZE - 20— NECHE=E

IMSERARKIBEES - nE— NECUERBLEFNETIEE - AEHBENRIS - BOEBRERY

BT - RIRWIBEER (35 AF U L£) - MEZ oL REBR KRR - HEHE - RASEWE
%A 30 RE—MEE [RM] DEEF-[O5 (RFH] BEERE  BREMESNEEAS -

HCHE MK BEZ—T  -F0E5 [RE] FEB: "BABE, KX : BBUE
BARWE - BEISERE(35 ﬂEI%J/XJ:) - BRBRBZENFWI R - dURABENR
B5 (3R] BLEREREREEE T LNEREE -

EE Tl
Excel (R E =2

Excel ] #ETINAE WAER WL ER

AEFEREE B - 1K 4SeRGNREEEEE

COUNTIF o
wEmsge |(<"&DS)

ZIRFRIEH(ZEN) ZEBRNESERTEER
ARTERBEKE -
B.E R (null hypothesis) Ho: B8R EE TR EZIRAEEN -
C.¥3171R5& (alternative hypothesis) Hi: BB EEH AT ER EZBAEERI T -
DEtEMEMREE : *HE

751l 2= 5k, I
Hopb fi : 85l i B9 HIRRE(frequency)
D EEEREAIIS - 85l | RHEAZZ R E(expected frequency)

k: BRIV E
v=k-1: BHE
EEMEREE 2 < WFREXZ . - EZEERE(null hypothesis) Ho °
FEMTERE 2 > BREZ, - BREZEMREZ (null hypothesis) Ho + # =¥ 1T R

hypothesis) Hi -
B R ERER
JE FREZ (null hypothesis) Ho: A 22181 B 28158 511
117 R5& (alternative hypothesis) Hi: A 281 B #8AIFME T 1E1L

REgEHE | EE 2=, o, Y ”e,"f”)

Hob f;; : EAIE#Z (contingency table)® - 55 i 3 K55 j 17(18) ROER =R &l (frequency)
) NESGE))

BWmAEC
o A - 5

% (alternative

ej =———~2 . 7EAIB% 3R (contingency table)® - 25 i B NEE | 17(1H)AIEREE R 2l (expected

BAYE
frequency)

n: AR D - FINEE
m : EAEER T - TR EE
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IR EMB A ENIEREEARNEER 56 >5) - IL—#HzTERFEEBRE v=(n-1)x(m-1)
E’J-EH e
BEMRETE 2 < BFREXE (i Dxmen) + EZEHEERER (null hypothesis) Ho °
ME,%EETEXZ > B MEXL (neDx(mo)  BABERRER(null hypothesis) Ho - 52§17 f75% (alternative
hypothesis) Hi °
NEAMRAHEEBHNESERERR
ARTEBEKE -
B.E 5% (null hypothesis) Ho: RS EZEIKTS MRRDT -
C.¥117 1% (alternative hypothesis) Hi: RIBSRIEZEURTS MRAAD T -
DETERMESE : RAE

751l 2= 3k, I
Hop i F85l i ;IR R E(frequency)
D BRI - R | FEAZZ R & (expected frequency)
k: BRINEE
v=k-p-1: BHE
p : A AR A E Rt E I 32 £ 8l (parameter) 2 B 21
EAMEMRTE <R ??E)(ak 1 ¢ EZEFEBRER (null hypothesis) Ho: £ ﬁfiﬁ“%i?ﬁfz\ NELA DT -
EMERTE 2> WFRENG —p-, - EBERMER (ull hypothesis) Ho - 15 #1171 3% (alternative
hypothesis) Hi: B2 EZRIRTS MRS -
BREIMEENESERERERR
AR TEBEIKE o -
B.EFEFRER (null hypothesis) Ho: B3 58 4% B 2 81755 ﬁﬁzﬁ’%ﬁﬁ’f@ﬁ(ﬁ)iﬂ’]ﬁ'ﬁgﬁj\?ﬁ °
C.¥117 =% (alternative hypothesis) Hi: ISR EE ARG S R EFIBENRER) ENEEDH -
DEtEREMETE : FHE
751l 2= 5k, I
Hopb fi : 85l i B9 HIRRE(frequency)
e ;. BRI - A i RHAZZ R & (expected frequency)
k: SRINEE
v=k-p-1: BHE
p : MABBEAERMLENTIES B (parameter) Z B2 | FHHEMEEIR)E - M p=2
EEWEMRTE 2 < ﬁuu?i'fg)(ak _po1 ¢ EZEHEEER (Il hypothesis) Ho °
FEREMRE 2 > BRE —p-1 - ERERMBER (Il hypothesis) Ho - ## 5 ¥ 17 1R (alternative
hypothesis) Hj °
B—HIRERER
ARTERBEKE -
B.E# B (null hypothesis) Ho: A EIRESF EEZ IR 72 hHEE -
C.¥117 % (alternative hypothesis) Hi: A EIE R EE I D A4EE -
DEEREMETE : *HE
R 2= T 3,

ei]’

55258 H31 8
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Hop o : AR E i SURIZE j TR AR Z2 R & (observation)
eij - TEHBEZRIPSE | FUMSE j TTROHAE R & (expected frequency)
r: EIMEE(row) - BEEE
C: HtITRIEI= (column) - EREE - FRIENEHREE
df=(r-1)x (c-1) : BAHE
EBRERNE 2 <BFEN (_1yxe_y * EZE R (null hypothesis) Ho °
FERERE 2 > BFREX o nxe_1) - BRBEREMER(ull hypothesis) Ho - 32 173 (alternative
hypothesis) H -

FAfgcE =R
& FE1 % (Goodness of Fit)

NEREEERTE - R ABRESHERAERERERIhEERERES HIERHHHN—2E
BEMGETIE -

1142 %E (test of independence)
117 M8 TE (test of independence) sk 3B R IGE AR EMEMRREZZ (B 2ENEGREERBIZH
Epab

— M4 %E (Test of homogeneity)
B —MinE 9 E MR E (Test of homogeneity) 714 E M E LM E L EAEIRERE - HAENRESE
(s EY) S EARENEER S M ERNEA 2B ER I -

51| B4 2R (contingency table)
PAFRAHXZ2RMEIMEL EEH B HEHIRNEER ST - EESEWMEZH B AE
FEEBFERTMIINME - ERBPEAMEEZEZIASEENHIRBERINRS -

IR M
Phi HHEAAEL ¢
Phi coefficient EEZ2BFHIREHMEEEREBR  MESHZBEBRBIIZE - {F 2 B IREC
T)EH T BEAREERBEMNER T - FE 2@ TIR(Cm) B BEEREE -
HAME_IBEH XY SIS BIRRS

PE §; Xo X1 =
Yo A B A+B
Y1 C D C+D
= A+C B+D n=A+B+C+D

Hep - A B CHl D RRINRELIRNER(RE) -

Phi R GEIMVEREE - X MY ME __cSHEBRERLIRER  BEXEOMR 2x2 3R "HE
Ry (R ERA M)A - TMEIERRERLIRBRAE D AR A = (Xo,Yo)F D = (X1, Y1) MERA - X
MY MEZHARLEDMERE - k2 -5 XA Y WE _cS8ERENLIRBRAEIUR TIFHEAR,

552682 H31 8
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CGEEE LRA FR)BAL - MEIFEHRENLEIRBRAE MR B = (X1, Yo)M C = (Xo, Y1) MEMEA - X
Y MEZHNRECHEE -

AXD - BXC
C+D)X(A+C)x(B+D)

Phi 1B (B = e

Phi BB R 2 ¢ B2 RT3 1E 2 BEGHIT -

o X2 _X* o a_ 1 o _ (AXD - BXC)%xn
¢ T A+B+C+D  n W )P =¢?x (A+B+C+D) =¢? x n = (A+B)x(C+D)x(A+C)x(B+D)

[(AxD)? - 2x(AXD)x(BxC)+(BXC)?]|xn
(A+B)X(C+D)x(A+C)x(B+D)

-

EHE A= IR, (i) 'eu)

HASE{E g Xo X1 =E1l
A+B)x(A+C A+B)xX(B+D
ve | GBX@At0 | (ArB)X(B+D) B
n n
C+D)x(A+C C+D)x(B+D
v, | CDx@F0) | (C+DIX(B+D) oD
n n
=k A+C B+D n = A+B+C+D
(A+B)x(A+0)1% (A+B)x(B+D)1? (C+D)x(A+C)1? (C+D)x(B+D)]?
T L T T
X - =1 e (A+B)x(A+C) (A+B)x(B+D) (C+D)x(A+C) (C+D)x(B+D) -
n n n n
2 2
[a- 7(’”3)*(‘”0] XCHDIXBHD) [B - AEXEED s (D)X (A+C) [c - XA s (A+B)x (B+D) .\
(A+B)X(A+C)X(C+D)X(B+D) (A+B)X(B+D)X(C+D)X(A+C) (C+D)X(A+C)X(A+B)X(B+D)
[p- W] x (A+B) X (A+C) _ [a- (’”B)nﬂ] x(C+D)x(B+D) [B- W] %(C+D)x(A+C)
(C+D):(B+D)X(A+B)X(A+C) (A+B)><(A+c);<l(c+D)><(B+D) (A+B)x(A+c):(c+D)x(B+D)
2 2 A+B)x(A+C) , (A+B)2x(A+C)2
[c - SO, (pimyx(p) | [p - EREED (s gy (ake) [Az —2xax (HDXALO) | (D) XATO ]x(c+D)x(B+D)
(A+B)x(A+C) X (C+D)X(B+D) (A+B) X (A+C)x(C+D)X(B+D) - (A+B)x(A+C)x (C+D)X(B+D) +
n n n
2 2 2 2
[BZ —oxBx AtBIX(BHD) | (A+B) :2(B+D) ]X(C+D)X(A+C) [cz —2xCx (C+D):(A+C)+(C+D) nXZ(AJ“C) ]x(A+B)><(B+D)
(A+B)x(A+C)x(C+D)x(B+D) + (A+B)x(A+C)x(C+D)x(B+D) +
n n
2 2
[DZ — 2xDx{CDXELD)  (CHDY BEDI |y (A+B) x (A+C)
(ATBIXATOX(CID)=(BID) =
n
2 2
AZx(C+D)x(B+D) —2xAx (A+B)><(A+C)><(C+D)><(B+D) +(A+B) ><(A+C)n2><(C+D)><(B+D)
(A+B)><(A+C)><(C+D)><(B+D) +
2 2
B2x(C4+D)X(A+C) —2xBx (A+B)x(B+D)><(c+D)><(A+C) (A+B) ><(B+D)nz><(c+D)><(A+c)
(A+B)><(A+C)><(C+D)><(B+D) +
2 2
C2x(A+B)x(B4+D) —2XCx (C+D)><(A+c)><(A+B)><(B+D) , (C+D) ><(A+c)n2><(A+B)><(B+D)
(A+B)><(A+c)><(c+D)><(B+D) +
n
D2x(A+B)X (A+C) — 2XDX(C+D)><(B+D)><(A+B)><(A+C) (C+D)% X (B+D)2x (A+B)x (A+C)
n2 —
(A+B)><(A+C)><(C+D)><(B+D) -
n
AZx(C+D)x(B+D)xn2 _ 2XAX(AFB)X (A+ Q)X (C+D)X(B+D)xn (A+B)2x(A+C)2x(C+D)x (B+D)
n2 n2 n2
(A+B)x(A+C)X(C+D)x(B+D) +
n
BZx(C+D)x(A+C)xn? 2><B><(A+B)><(B+D)><(C+D)><(A+C)><n (A+B)2x(B+D)2x(C+D)x (A+C)
n2 n2 n? +

(A+B)><(A+c)><(c+D)><(B+D)

C2x(A+B)x(B+D)xn? 2><C><(C+D)><(A+C)><(A+B)><(B+D)><n (C+D)2x(A+C)% x (A+B)x (B+D)
n2 n?2 n? +
(A+B)x(A+C)x(C+D)x(B+D)

n
D2x(A+B)x(A+Q)xn? _ 2xDX(C+D)X(B+D)X(A+B)x(A+C)xn | (C+D)%x(B+D)%x(A+B)x (A+C)
n2 n2 - n2 —
(A+B)x(A+C)X(C+D)x(B+D)

n
AZX(C+D)X(B+D)xn?  2xAx(A+B)x(A+C)X(C+D)x (B+D)xn | (A+B)?x(A+C)?x(C+D)x (B+D)
n n ' n
+

(A+B)x(A+C)x(C+D)x(B+D)
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B2x(C+D)x(A+C)xn? _ 2xBX(A+B)x(B+D)x(C+D)x(A+C)xn | (A+B)?x(B+D)2x(C+D)x (A+C)
n n n
+
(A+B)x(A+C)x(C+D)x(B+D)
CZx(A+B)x(B+D)xn? _ 2XCX(C+D)X (A+C)X(A+B)X(B+D)xn | (C+D)?X(A+C)?x (A+B)x(B+D)
n n n
+
(A+B)x(A+C)x(C+D)x(B+D)
D2x(A+B)X(A+C)xn? _ 2xDX(C+D)x (B+D)x (A+B)x(A+C)xn | (C+D)2x(B+D)%x(A+B)x(A+C)
n n n —
(A+B)x(A+C)x(C+D)x(B+D)
AZX(C+D)X(B+D)xn? _ 2X(A+B+C+D)X(A+B)X(A+C)x(C+D)X(B+D)xn | (A+B)?X(A+C)?x(C+D)x(B+D)
n n n
+
(A+B)x(A+C)x(C+D)x(B+D)
B2Zx(C+D)x(A+C)xn? + (A+B)2x(B+D)2x(C+D)x(A+C) CZx(A+B)x(B+D)xn? + (C+D)2x(A+C)2x(A+B)x (B+D)

n

n + n n +

(A+B)Xx(A+C)x(C+D)x(B+D)
D2x(A+B)x(A+C)xn2

(A+B)x(A+C)x(C+D)x(B+D)
+ (C+D)2x(B+D)2x (A+B)x (A+C) AZX(C+D)x(B+D)xn? _ 2xnx(A+B)x (A+C)X(C+D)x(B+D)xn , (A+B)%x(A+C)%x(C+D)x(B+D)

n

n —_ n n n +

(A+B)Xx(A+C)x(C+D)x(B+D)
B2x(C+D)x(A+C)xn?

(A+B)x(A+C)x(C+D)x(B+D)
+ (A+B)2x(B+D)2x(C+D)x(A+C) C2x(A+B)x(B+D)xn? + (C+D)2x(A+C)2x(A+B)x(B+D)

n

n + n n +

(A+B)x(A+C)x(C+D)x(B+D)
D2 x(A+B)X(A+C)xn2

(A+B)x(A+C)x(C+D)x(B+D)

n

4+ (DX BHDY2 X (A+B) X (A+O) AZX(C+D)x(B+D)xn? _ 2x(A+B)x(A+C)X(C+D)x(B+D)xn?  (A+B)%x(A+C)2x(C+D)x(B+D)
n —_ n n n +

(A+B)x(A+C)x(C+D)x(B+D)
B2 x(C+D)x(A+C)xn?

(A+B)x(A+C)x(C+D)x(B+D)

n

+ (A+B)2x(B+D)2x(C+D)x(A+C) CZx(A+B)x(B+D)xn? + (C+D)2x(A+C)2x(A+B)x (B+D)

n + n n +

(A+B)x(A+C)x(C+D)x(B+D)
D2 x(A+B)x(A+C)xn? + (C+D)2x (B+D)2 x (A+B)x (A+C)

AZx(C+D)x(B+D)xn?

(A+B)X(A+C)x(C+D)x(B+D)

_ 2X(A+B)x(A+C)X(C+D)x(B+D)xn? | (A+B)x(A+C)x(A+B)x(A+C)x (C+D)x(B+D)

n n -—

n

n n

(A+B)x(A+C)x(C+D)x(B+D)

(A+B)x(A+C)x(C+D)x(B+D)

BZx(C+D)x(A+C)xn? + (A+B)X(B+D)x (A+B)x(B+D)x(C+D)x(A+C) C2x(A+B)x(B+D)xn2 + (C+D)x(A+C) X (C+D)x(A+C) x (A+B)x (B+D)
+ n n + n n +
(A+B)x(A+C)x(C+D)x(B+D) (A+B)x(A+C)x(C+D)x (B+D)
D2x(A+B)x(A+C)xn? + (C+D)x(B+D)x(C+D)x(B+D)x (A+B)x (A+C)
n n —
(A+B)x(A+C)x(C+D)x(B+D)
AZx(C+D)x(B+D)xn? _ 2x(A+B)x(A+C)x(C+D)x(B+D)xn? | (AZ+AB+AC+BC)X(A+B)X(A+C)X(C+D)X(B+D)
n n ! n +
(A+B)x(A+C)x(C+D)x(B+D)
B2x(C+D)x (A+Q)xn?  (B2+AB-+AD+BD)X(A+B)x (B+D)x(C+D)X(A+C) C2x(A+B)x (B+D)xn?  (CZ+AD+AC+DC)X(C+D)X(A+C)X(A+B)X(B+D)
+ +
n n + n n +

(A+B)x(A+C)x(C+D)x(B+D)

(A+B)x(A+C)x(C+D)x(B+D)

gl 12.7

D2 x(A+B)Xx(A+C)xn2

(DZ+BC+BD+CD)><(B+D)><(C+D)><(B+D)><(A+B)><(A+C)
+

n

n -_—

(A+B)x(A+C)x(C+D)x(B+D)

AZX(C+D)x(B+D)xn?  2X(A+B)x(A+C)X(C+D)x(B+D)x (A+B+C+D)? | (A2+AB+ACHBC) x (A+B)x (A+C)x (C+D) x(B+D)
n n n +
(A+B)x(A+C)x(C+D)x(B+D)
B2 x(C+D)x(A+C)xn2 N (B2+AB+AD+BD)x (A+B)x (B+D)x (C+D) X (A+C) C2x(A+B)X(B+D)xn? . (C2+AD+AC+DC)x (C+D) X (A+C)X (A+B) X (B+D)

n n + n n +
(A+B)x(A+C)x(C+D)x(B+D) (A+B)x(A+C)x(C+D)x(B+D)
D2x(A+B)x(A+C)xn? N (D2+BC+BD+CD ) (B+D)X (C+D) X (B+D)x (A+B)x (A+C)
n n j—
(A+B)Xx(A+C)x(C+D)x(B+D)
AZx(C+D)x(B+D)xn2 2><(A+B)x(A+c)><(c+D)x(B+D)><(A2+B2+c2+D2+2AB+2AC+2AD+ZBC+ZBD+2CD) . (AZ+AB+AC+BC)><(A+B)><(A+C)><(C+D)><(B+D)
n n n +
(A+B)x(A+C)x(C+D)x(B+D)
B2 (C4D)x(A+C)xn2 . (B2+AB+AD+BD)x (A+B)X(B+D)x (C+D)X(A+C) C2x(A+B)X(B+D)xn? . (C2-+AD+AC+DC) X (C+D) X (A+C)X (A+B) X (B+D)
n n + n n +
(A+B)x(A+C)x(C+D)x (B+D) (A+B)x(A+C)x(C+D)x(B+D)
DZX(A+B)X(A+0)xn? (D2-+BC+BD-+CD ) (B+D)x (C+D) X (B+D) X (A+B)X (A+C)

it

A
/

(A+B)X(A+C)x(C+D)x(B+D)

AEBHERKKEB %ﬁﬁ%ﬂ%%&%ﬁEIJ%W%&E’*M\%DEAJ%H*”W e
BEHMUBEER D MW IR | B8 Phi HEGRE ¢ IRHGE 2 -

BRAVAR T - BB

BRAZ T |PERAE|PERGKAE| Gt
BUR RSB R AR 30 20 50
EURIRERRE 10 80 90

=F 40 100 140
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(zi30R0)x (2 j7770)

R EREE . FRHEE e = e ETEES
HEANE e |TEREE | TEREE =
B 2 Y TR AR, 14.2857 35.7143 50
R RERRE 25.7143 64.2857 90
a5 40 100 140

ARTEBEKE =005 n=25F m=2THWEE) BHEv=(n-)x(m-1)=2-1)x2-1)=1"
RS MEX 2 (ne 1)x(m-1) = X6.05,(2-1)x(2—1) = X6.051 = 3.8415[fEF Excel #B2 CHISQ.INV.RT (G E# %)X
HEHER] -
B.EFEEREE (null hypothesis) Ho: BB E RN AR RERE GBI
C.¥117 1% (alternative hypothesis) Hi: 24 #E A P E R RN EUR AR A R E R IFE 5 E1T
DEtEMEREE . FHE

N e 30-14.2857)2 20-35.7143)2 10—-25.7143)? 80-64.2857)2
RIEMEHE 2= X, 3, (fi=ei)” _ ¢ )2, 2 L« 2, )
e-]- 14.2857 35.7143 25.7143 64.2857

EMREMETE 2 = 37.6444 > BRFENS (ioyxim—1) = Xo.05,2-D)x(2—1) = Xo.os1 = 3.8415 - IRE#EHEN
RESBBRIEBEIRN - BXE1IRER (alternative hypothesis) Hi: 24 A PER AR FHERR
A R IFH L -

_ AXD - BXC _ 3080 - 20x10 _ 2400-200 _ 2200 _
Phi EBA 28 ¢ = J@A+B)X(C+D)x(A+O)x(B+D)  /(30+20)x(10+80)x(30+10)x(20+80)  V50x90x40x100 18000000

= 37.6444

4242.6407 =0.5185
RFAME 2 = ¢2xn = 051852 x 140 = 0.2689 x 140 = 37.6444
ZZ  PhitHREAE ¢ = 0.5185 ; FF51E 42 = 37.6444

BBk 5 20

Contingency coefficient C = |%— = — AR ¢* =% Htp n 22 EIRAE
n+y? 1+¢>

%I/ B 1% 81 (Contingency coefficient or coefficient of contlngency)mﬁﬁﬁﬁﬁi?@-ﬁfi % T R IE AR E R R
R mEZYHCBEREIIZE - KK 2 @3B ZE (nominal variable) 7 Bl A B R BB HEREMENER
N Z 2 BREE2HURERMSHESGBRPRENINEEARE - FIU0 : 3x3 51 4x4)ERFOJAEEIRE
EZ 35 3EM LR - =2 2 BAZEEZH 2 BOAERREE -

EMEZEL BRI - Contingency coefficient C = 0 - Contlngency coefficient AEEEEBEWIEN -
% - EMEE R EA5SEA1EREIRF - Contingency coefficient C Z#84TH 1 - Contingency coefficient C R
Z#8i8 1 - Contingency coefficient C 2IRWEEEELE ¢ B R - & - Contingency coefficient C B & &
N 1ZME -

#f5l 12.8 MRAESERKEFEFREBERELBEND RN - BRBEHMBEENSHAOT
TR . BRI EIIAE -
BURIAZL —ER T —FR =]
BRUA 30 20 20 70
A 50 20 50 120
STON 10 80 80 170
&&t 90 120 150 360
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Si5F )x (5 170 ey
S - BLREE : KEE oy = B, %j” ) sremmy
ISP = —ER —ER —FER 5%
(AN 17.5000 23.3333 29.1667 70
PUA 30.0000 40.0000 50.0000 120
SUWA 42.5000 56.6667 70.8333 170
a3 90 120 150 360

ARRTEREIKE =005 n=3F& - m=3THMWE) - BEEv=(n-1)x(m-1)=B-1)x(3-1)=4"

HR S B (n-1)x(m—-1) = Xb.0s (3-1)x(3-1) = Xoos4 = 9-4877[EF Excel #Ae CHISQ.INV.RT(G )X

HEHER] -
B.E B ERER (null hypothesis) Ho: B34 AR R A& AR AR B I8 31
C.¥J171R5& (alternative hypothesis) Hy: E24E FE AR A& AR W FE4E B 38 11
DEtEREMETE : FHE

PEMETE 2 =

(30—17.5000)2 (20-23.3333)2 (20-29.1667)2 (50—30.0000)2

1Zm (fy- eu)

eij 17.5000 23.3333 29.1667 30.0000
- 2 2 _ 2 — 2 _ 2
(20—40.0000) +(50 50.0000) + (10-42.5000) (80-56.6667) +(80 70.8333) = 71.2661
40.0000 50.0000 42.5000 56.6667 70.8333
EMMEMETE 2 = 71.2661 > BRFENS (io1)xm-1) = Xo.05,G6-1)x(3-1) = Xo.osa = 94877 - IREMREHEN

REERRIEBRENA - BZE R (alternative hypothesis) Hi: B4 F R M & AR M 3F 48 5 18

17 o
. .. _ X2 _ 71.2661  _
Contingency coefficient C = \/n+)(2 = \/360+712661 =0.4065
B HEHREL = 0.4065
Cramer’s V 4
Cramer’s V R EIZMKIE Phi RBUEITIEIE - BANAR 2x2 k1% - BB AR EHRREBEBERRR

MBS 2 EBRBI 2% - 3k 2 8% B 2% (nominal variable) Z B AHIBREBMEBMERER T - %
2 B2 B2 EERHEAMEGMERTREAIINEAMEE - AU : 2x35L 3x4) - FHE 2 ERZEEH
ZERHEERE -

XZ
nx(k—-1)

Cramer’s V =

Hep - K RRTEESSEEER/ N RIRE -

#5129 MBEES MR KABEEMRIRFELBENDMIRN - BRAEHUBEERN D MM MR

Fi7~ : 58T & Cramer’s V °
BRI Z B4 T4 =
BUA 30 20 50
hUTA 50 20 70
SWA 10 80 90
&&t 90 120 210
R BRI MR E e = % STEES
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A A2 e B4 245 Bt
RUIA 21.4286 28.5714 50
tPUg A 30.0000 40.0000 70
SUA 38.5714 51.4286 90
=E 90 120 210

ARRTEBEKE =005 n=35&  m=21THMRE) - BHE v=(n-1)x(m-1)=@B-1)x2-1)=2"
RS MEX 2 (ne 1)x(m-1) = X6.05,(3-1)x(2—1) = X6.05,2 = D.9915[{EF Excel #B2 CHISQ.INV.RT(HE# %)X
HEHES] -

B.E F R (null hypothesis) Ho: B34 BRI A& B AR AE B 18511

C.¥117 1% (alternative hypothesis) Hi: £ 4 M Bl AN A& AR e M IEAE B 18 11

DEEREMETE : FHE

2
A oo . _ (fij—eij)” _ (30-21.4286)2 (20-28.5714)% (50—30.0000)? (20—-40.0000)2
REMTE 2 = XL, X~ = + + +
eij 21.4286 28.5714 30.0000 40.0000
(10-38.5714)2 = (51-51.4286)2
+ =66.3704
38.5714 51.4286

EMREMETE 2= 663704 > BRFENS (no1)xm-1) = 5-9915 - WEMHEURERBREEREA - 2
¥4 17 FRa% (alternative hypothesis) Hi: B4 BIFN & AR o JEAR B 48T -

2
Cramer’s V = J X - J 86370~ 05622
nx(k—1) 210x(2-1)

Iy

Z£ : Cramer’s V = 0.5622

EEECARLE Yate’s correction

ERAHEANAN  FTEFEPELCGESL)RIE(Yate’s continuity correction or Yate’s correction for
continuity) 752 - DAEURIRE] f; BLEAE RE] e 2 EMBEERE 0.5 BESBRIUIIZERE e 22 -
ESRIENR<HE

(Ifij=eijl-0.5)"
eij

BEMETE 42 = Nic1 Xiay

B E 5 M8 E (Fisher exact test)
FERARKEARHE XD (n<20)

McNemar 18 ZE (McNemar’s test)

%318 #3118



