2024/11/13 &£50

EF T aE=s
£50 LREDEIFR

BRAFERARIAFREZY S — (TARC) * BRAFAZARFRARFEZHRR HiE
BRAFAFARELRLARBESHFR

=8

53 AIVEH (categorical variable) (&, N5 T —DEFDOHS
BRSNDAERED—D.

o ZEZ# (nominal variable) : IBEERFIZRNADTIUESH

- EFEZ#] (ordinal variable) : IBRZERFDANT T IEH

NFTIRILT—=HDELN:
HEHB2N
E# (frequency) : T3 ICE T DERRIBOE
BXTEH (relative frequency, %) @ B fEEAIEE
IKTFEE (%) DI TIRMI D, BHICK > TRAEDHNERDES,
R AIZIT CIEZKEDEIINIRKESSZDOEIRITFTER0).

HENE2K
(ABXY) BEHMnHRZEI ST TRI., EXRTIA,
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LERCDEIR

REBORERIRE, MBDIEE (frequency) Z5EiR I DR, MUTFD=D
DS &E\D T B.

e b (ratio) : A, B(zO)DFEETDEE, ABZLLEND., AEBIEENE
SFR0N.
— {5 : tHEEE. BMIsAE/SE?

« ZIE (proportion) : A, B (20) D"FEL, DFADDEBICSFNDES,
A/BZEISELVD. 0SEIG =1,
LER=ZI5

e 3R (rate) ! BIREDHIZDDANY FOREEIS.
- R=ANRY I\%EﬂfF*Q/L/\EEﬂH%Feﬁ
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Bl - 4AILDNY D ADEFIRBEZERE UL,

OO w>

 FET

0 3 9 12 (B®)

BECEIS | AN RE/ERRE =2/4=05

BETR (ANBZB) AN FEY/ENERZRIF[E
=2/(124+34+9+12)=2/36=0.0556

(] &, BEEMCK > TEDNENDCEITER.
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LERDLEBRDRE

ZODATTINIVEHD, KE (UNIL) OHAFENDEDHEEEDEIZE (conting
ency table) DIEICE EHSND. 8 )

reference a b

intervention c d
| . _ B o a B C
(1) URDZ RD (risk difference) : P1—Po = ——— = ——

d
FSElEE (attributable risk)  (ELERERRSIER TIIBRIZERDE)
(2) JRDLL RR (riskratio) :  p1/po = f
XTI B IR E (relative risk) ctd

S

(3) 7w Xtk OR (odds ratio) : p1/(1 —p1) _ ad
po/(1 —=po)  be

2024/11/13 EF#fatcas $5E LLELHBIX 5
—=e = Paxayd N
ERDETEIE

AR | DD IVALRFROBRD—BD

BRESBABIEZ18FEEML, HREIBIHOURMEEAMECZDE18F/ TDBIA
AR R (CHD)DFELE E DEIRZ45-59i% IC IR > TE EDITIBERDRDERDFEIC
FCHHNTND.

18EB THCHDHAE
75 L &) B
IN#EHE  165mmHgak% 385 107 492
mE 166mmHgll + 57 39 96
E 442 146 242
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HEXIBIEE  RR = P,/P, = (39/(57+39)) / (107/(385+107)) = 0.406 / 0.218 = 1.86

> UIEN ST, IRMBERIMAENM65mmHgIM ED AIF18FRMDCHD) XU Hh'1.86155
IRDEMEIRSND.

S5EEE © AR = P,-Py = (39/(57+39)) - (107/(385+107)) = 0.406 - 0.218 = 0.188

S UEHSST, BRI AENM65mmHgIl D AIZ18FERIDCHD!) 221H48.8%18
T BDEEREIND. HDVNIUINKBEIMAEDHM65mmHgIM ED ADMO0ANDE18

FRIDCHDFHEN18.8 AIBNIT DEHRIRSND.

7w L OR = (P,/(1-P)(P,/(1-P,)) = (385(39))/(107(57)) = 2.462

S>0R>1785, /XY EDURDE OR<17%5, 'JRUHAE.
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—MRIC, ARV EDREERD p THDEEDN'S, n @OV TIVE
BEBICHEULZESE, ZOANRY RO x OHIRT DEXRIIZIEDN
(binomial distribution), B(n, p) TS5 Z 5N 2.

P(X = x) <Z>pm(1—p)”_$,x:0,1,...,n

X N (p) p(lp)>

1 — 7 (1 — 7
Confidence interval : (]5 — Z/2 P —P) D+ 2q/2 A p))
n

p
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Clopper-Pearson1FIE{EfEX

FINR—YDEREXEERGRERSIISANNSNDD, EER#H+DK
SVNECSECEBAHSNDOUZRANTND., B8 np>51E2E) X/,
H=0 DDNI 1 EROREE, BRBXEBDMEERERIRU.

Clopper-Pearson1FIE{EfEX RS

((n —x +x1)F1 +x (x +(f);21)f; - xj

Zrzl.
F, = Fa/2.2(n - x +1)2x) :df1=2(n-x+1), dR=2xDF DD LRI00(e/2) %52,
F, = F(a/2,2(x +1)2(n - x)):df1=2(x+1), df2=2(n-x) FDTHD _LA100(e/2)%5R.
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NZAD N TOLERDIRRE

BAREADIZV, HDNILLERDOHEEED, LICHIRISaNEEE, 8
FAXBEDIHE CRFRICIRGIEE CEIERTMICE D TIAEIE AR,
TIEDRICEDL EEREZTTOUENHD.

Bl - x=0,n=10,p=0/10=0
> binom.test (0, 10)
Exact binomial test

data: 0 and 10
number of successes = 0, number of trials = 10,[D-va|ue = 0.001953]
alternative hvpothesis: true probability of success is not equal to 0.5
95 percent confidence interval:

0,0000000 0,20844971
sample estimates:
probability of SucceS§

I
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DSIVAHARS - INKERAMAE165mmHg>RiGEF (DCHDFEAE R

> prop.test (107, (107 + 385))
l-sample proportions test with continuity correction
data: 107 out of (107 + 385), null probability 0.5

X-squared = 155.95, df = 1, p-value < 2.2e-16
alternative hypothesis: true p is not equal to 0.5

IERDAIC KD

95 percent confidence interval:

= 0.1823444 0.2571139
1EI§E\[ZF53 Sample estimates:
P
0.2174797
> binom.test (107, (107 + 385))

Exact binomial test

data: 107 and (107 + 385)
number of successes = 107, number of trials = 492, p-value < 2.2e-16
alternative hypothesis: true probability of success is not equal to 0.5

C]ODDer and Pearson IiperCenc Confidence interval:

= 0.1818018 0.2565924
IEEE{E?E'ZFEﬁ Sample estimates:

probability of success

0.2174797
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Xl ~ B(nlypl)a X2 ~ B(n27p2)
Risk Difference (RD) : (p, — p,)

(P —p2) ~ N | (p1 = p2); \/pl(l =Py + pall—p2)

ni n2

o (1 —p1)  pa(l —p
CL: | (h1 —p2) — Za/2\/pl( P) + Poll — )
ni no

Risk Ratio (RR) : p,/p,

A . g 1 1 1 1
log(RR) = log(p1/p2) ~ N (log(RR), = + ~ — = — =
a b ¢ d

1 1

1
CI:exp | log(RR) & z4/2 \/a 4+ -
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Xl ~ B(nlapl)a X2 ~ B(n27p2)

Odds Ratio (OR) : (p,(1-p)))/ (po(1-p,))

log(OR) = log((#1 (1 ~ #1))/(2(1 — p2))) ~ N (1og(OR), — + 7 + = + =

~ 1 1 1 1
I: 1 + 20t/ =+ =+ =+ =
CI:exp [ log(OR) % z4/2 ottt
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> #install.packages("epitools")
> library(epitools)

> mtx <- matrix(c(385, 107, 57, 39), nrow=2, ncol=2, byrow=TRUE,

+ imnames=list (c ("SBP "SBP.ge.l1l65"),
Notice the expected structure of the data to be given to "epitab™ _ c ("ne : HD")))
Disease > print(mex)

Exposure No (ref) Yes nonCHD' CHD

Level 1 (ref) a b SBP.1le.165 385 107

Level 2 = d SBP.ge.165 57 39
> epitab (mtx, me d="riskratio")
S$tab

nonCHD pO CHD pl riskratio lower upper p.value
SBP.le.1l65 385 0.7825203 107 0.2174797 _1.000000 NA NA NA
SBP.ge.l€5 57 0.5937500 39 0.4062500 | 1.867991]1.391835 2.507042 0.0001671871
S$measure
[1] "wald"
$conf.level
[1] 0.95
Spvalue
[1]) "fisher.exact"
> epitab (mtx, method="oddsratio")
Stab
nonCHD p0 CHD pl oddsratio lower upper p.value

SBP.le.165 385 0.8710407 107 0.7328767 1.000000 NA NA NA
SBP.ge.l€5 57 0.1289593 39 0.2671233 | 2.461879]1.553853 3.900529 0.0001671871
S$measure
[1] "wald"

$conf.level
[1] 0.95

$pvalue
[1] "fisher.exact"
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ARV R (ANFE) OEREXECRE

A RY RR=A RY | ELEHSE N ERERISRS

> ##Examples from Rothman 1998, p. 238
> bc <- c(Unexposed = 15, Exposed = 41)
> pyears <- c(Unexposed = 19017, Exposed = 28010)
> dd <- matrix(c(41,15,28010,19017),2,2)
> dimnames(dd) <- list(Exposure=c("Yes","No"), Outcome=c("BC","PYears"))
>
> rateratio.wald(dd)
$data
Outcome

Exposure BC PYears

Yes 41 28010

No 15 19017

Total 56 47027

$measure
rate ratio with 95% C.I.
Exposure estimate lower upper
Yes 1.0000000 NA NA

No(0.5388632 0.2982792 0.9734956)« —————— o N FERDLL & O5%EFEX
$p.value
two-sided N
Exposure[midp.exact][ wald ] - ’r/\\J h%@ttiQOD*ﬁﬁ@ p-value

Yes NA NA -
No(0.03545742(0.03736289)« —

Midp-exactixEWaldiZEDZDH D

EFHiEtaEs  $50 hEREHEIER

ANTTIIT—HDER

DEIFR (Contingency table), 20O XRE&EETZ (cross tabulation table)
BREONT I T—=FDIKEDHAESHECEIC, EHERDICRE.

(1)

2024/11/13

2 X 2Bk
EEFY LR L
ZRG
ZREME C
EFGatias 250 EREHEZ

.2




BRERED, =ZEEBMEFEULEIEREEEDSRE, HY FR1Y R
DEDIFZFAICKD, BHD 2X2 DBEIRICT — 95&&&35:&73%%
D. BEFEDIBRICHK > THEIREED, RE, BEENKDD.

BREHIE
0 1 2 3 4 =t
REERY |1 6 11 12 30
BESL |9 2 11 8 0 30
OC 0~3 4
BEEY |1 29 — > |&EEHY |18 12
BELL |9 21 wEAL |30 0
RE=0.97, FEE=03 RE=04, FEE=0.1

Wl 325, K A F () [ 4 THET0ER—EEFET AP mARRE4H (2010/02)
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L=

RIIBOKXDIC, BEFEDTRESAY R Y FDIBIC, —&EDDE
RaFDRE, EF%EJ?D\DT%H:BEZD MEECRE, B\mIncC (1-BE£E)
&2 5D %EROCHME (Receiver Operating Characteristic curve)
MY, ROCHMEDO TO@E EE AUC (Area Under Curve) DU\ I CHf
5t& (C statistic) EIES,

RE(F 1158, BEEI1ISHN=>(1-BEE) 3050\ ENEE
FUULWDIETENLS, AUCIEREWNEOSNEZH UL, AUCIE 0.5 < AUC
< 1.0 &EBZBTENTEND.
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- RUE, BEEHRCAETUVA.0SEIVHEHEFK UL,
« ROCHHEODZE LImDRICKTING DIREFED, BB DIRm
- OYRFTv v 2OEOBEEOTHICERINDB.

BET DY b F T,
ROCHH#R F DA Fig D &=

\

BEEDROCHIE
AUC = 0.5

AR 7 ROCHEHR
AUC = 1.0

e
@ |
o
© |
=}

>

s

7}
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RAOBRICIDERZTAITDICE, ZOBEZTADITOICATD
BEZzERI D.

e IEER (accuracy rate) : (a+d)/(a+b+c+d)
o R (sensitivity)  IEBBDDDH, BECHKEINDEE. ofla+c)
EKEBDISDICEE CHSNDEIS ZIEIZEER (false negative rate)
C IS,
. IBERE (specificity) | IREBIELDDB, B EHBTSNDEIS. d/(b+d)
REIX UISDICIEE CHI SN DEIS ZIA51EER (false positive rate)
C IS,
. B%‘I‘&F(Bﬁ q:’)z (positive predictive rate) : FHEDDODBEEF D DIIS.
alla+b
o [EMBYPER (negative predictive rate) © EMEDDOHBERRZ LDEIS.
d/(c+d)
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BE. BEE ISMHOPE EMOPE #

accuracy tivity sens vity l-specificity specificity
thresho 7 6€€7 0.2666€67 0.7333333
ppv P
1d 419355 S
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IBIZROIRE (RIZIEDIRTE)

6 ALUART |6HhAULEETR
FHIEEE 29 80
FH IR 10 94

J'Fﬁll\\ﬂiﬂﬁ H Pr=D; tt%b\\_ﬂ?.
XY Y7 {55 Hl. p#EDp, BHEERHNERD

EL, ZDDEHICEHENSITNIE, TIL—TICKET (=vBHETE
ZHETE) , B8R CG6HAMRICHTITDIER) E—EDETF =
JI“E'un”iDEH

EENBNIE, BLEAREZ > WiREH,

P, =29/(29+80)=0.266
P, =10/(10+94)=0.0962

2X2DEIRICIRY, FEIREEHDTEE. Hy: P> (P
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DEIRDIRE ORIMEDIRTE) S

P IETE (chi-squared test) : Y TIVEBNZNES, EEMSTEDDT
D 2D THEUSNDCEERNABURKEE. DEIFROEHIL, =mIES
FNBESND. MT YatesDEfi#lE (Yates's continuity
correction) &Z{7O.

FisherdDE#EE (Fisher's exact test) : UV TIVEICKS T, EHES p-
value Z 5185 C=DIEIE.

2024/11/13 EFmatEes $5

Bl SMEZEEH UILLZERREEINAEZEREICN I DT ILATILY Y
DBEXEICEET DEMNT ARRNER (SUPPORTEIER)

Olmesartan (+) | Olmesartan (-)
B-Blocker (+) 405 416
B-Blocker (-) 173 152
FisherDBEEL : p = 0.2388

X 4&5E (YatesD@EffilED D) © p = 0.2606
x 4&5E (YatesD@#mMIEZL) @ p =0.2339
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DEIRDIREDFERDIZm

51 - ZRDMHERTI D

Name Statin=0 | (n=2933) | Statin=1| (n=1803) } p—value

HxSmoke01 1243 (42.4%) 864 (47.9%)
HxHFad 1616 (55.1%) 853 (47.3%)
HxHT 2200 (75%) 1472 (81.6%)
indx.DM 786 (43.6%)

Cancer 174 (9.7%)

866 (29.5%
380 (13%

ANV EEN—TEY &
@rIRm g .

BEDpE (Fisher's exact test
HEK) Z, WIFBHERT D,
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XUIND B DT —H XTI DELERDIRFE

ALY YTIVDS, XIRBFENERFDT —YZaxindddT —45 (X
INYFYITT—=H) EUTHONDIBEDENRDOERZEZD.

2024/11/13 EFHateas %50 EEHFIR

treatmen
control ¢
Treatment | Treatment
ltem 1 + + |:> (+) )
:Iem g + - Control (+) a b
€m - - Control (-) c d
[tem n + -

26




1,)) BILDERE P, £ DE, DEIREFRDERQIUTRDORDICIED.

Treatment | Treatment

(+) (-)
Control (+) | Py, P, |
Control (-) P,, P.

XIIRBEDBRIR(SE By = A, + B, MWEFHDOBRRIL £, =F,+5, THDD
5, RET DINERIIUTODED.
H,:P,=PF,vs.H P

cnt trt cnt

FEHB, (1,1),2,2) BILIZEELTELN. 6=P,/(P,+P,) &N,

=B, H,:h,=F,vs.H :F,#F,

[HO :0=1/2vs. H,: 9¢1/2]

2024/11/13 EFmaties  $5E HEREHEIE 27

XUIND B DT —H XTI DELERDIRFE

P OMERNTCOREETDIES, McNemarl&iE & IS,
McNemarf& E (ST RIRETH D, SERMBIEDTTOND. Z1EDHZA
LT, IEMER p BZKRDDIRECURETHD (CHLHHEFULLY) |

5l : 20045 E2008F D7 X DARIMEEZEICRITDI—RIERBEE (B
M) [CRITDIRETE)

2008 & BRI | 2008 &£ HFN

2004 FF RE® 175 16
2004 £ HME 54 204

Agresti, A. 2013. Categorical Data Analysis, 34 ed. Hoboken, NJ: Wiley. P. 414, Table 11.1
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> thl?
2008 election
2004 election Democrat Repablican
Democrat 175 16
Repab|ican 54 188
> binom.test (16, (16 + H4))f “IBSWIZ L S IEMEEE

Exact binomial test

data: 16 and (16 + 54)

number of successes = 16, number of trials = 70, p-value = 5.854e-06
alternative hypothesis: true probability of success is not equal to 0.5
9% percent confidence interval:

0136657 0.344475%

sample estimates:

probability of success

0.2285714
> menemar.test (thI1 208 McNemart®5E (EimMELESD L)

McMemar’s Chi-squared test with continuity correction

data: thlZ
McMNemar's chi-sauared = 19.5571, df = 1, p-value = 9.764e-06

> menemar.test (b 208 McNemarb®5E (EiGMELETT L)
Mchemar's Chi-sauared test with continuity correction

data: thl2
McMemar's chi-squared = 19,5671, df = 1, p-value = 9.764e-08

EXHitaes 50 HhEREHEIE 29

IVITIIDIND FY DR

DEIRTEZD2DDBRADNPICEHEESZDAF =, THERF
(confounding factor) EIES, BARFEHEEB U CREETOE, KK
FEULCEENRZELEDIZD, ZOENRIDCENDD.

W&, A B2DOZEROBEDDEIREZBZCUN\DET D, FIDEBRZD

BICK>T, BANDIDDEICDITONIZEET D, TNZNDODEIKR
[IUTRDBD T D,

2024/11/13

Z1 Z2
B Not B B Not B
A 80 16 A 50 452
Not A | 160 160 NotA |10 452

Odds ratio=(80/16)/(160/160)=5 Odds
ratio=(50/452)/(10/452)=5
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RIBAFZ2T|BE LT, ZDDDBRZEMELCLEDLE,

B Not B
A 130 468
NotA |[170 612

Odds ratio=((80+50)/(16+452))/((160+10)/(160+452))=1

DREIROZ v AL EETEITDE, A v ALh=1&18D. RiBRFZ
TE%bTBHHZuZ&S FIENBERAETDDIEONHGBA W X
DEaho>l2CENDHDD, KBRAFEEBUCIZOIC) ZDOHEL

BALELIEZ>TLB.
(=R I TEERZEE T —SY O] (1986) HI7THRR)

= Mantel-Haenszel}{&5F
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“@J%T%ZéA BZDDERD, WHICEEEZS5ZDHE3INDER C
THBAFTh o2,

EEAN%E,EEBﬁ%%Tﬁéﬁ RARBERDOBHEDEPICHD
A D &, RBAFICTZDZENCEICERT D.

RHEAF X ZZHEEF CIFTRH)
i
B>

AR FICRDNGE, MEFTFLETTEER
BS 9 DRIFEIRIFENDIMNE,

QYN AU E]

GI
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ZIEAFHHIB UIZIRS, BCEICDEIREED, ZNHEHE LT
BEZTD. COREZ, I\/Iantel—HaenszersEEc‘:b\D.

> tEI <- array(c(80,160,16,180, 50, 10, 452, 452), dim=c(2,2,2))
¥t
s 1
11 [L2]
(1.1 80 18
(2,1 160 160
, 2
11 [Lz2]
[1,] 50 452
[z, 10 452

> mantelhaen.test (thl)
Mantel-Haenszel chi-sauared test with continuity correction

data: thl
Mantel-Haenszel ¥-szquared = B7.2709, df = 1,[p-va\ue = 3.915e-14]
alternat ive hypothesis: true common odds ratic is not equal to T
95 percent confidence interval:

3.200444 7.799232

sample estimates:

common odds ratio
]
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