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> JILFLANILEFTIL (multilevel model)
> HEZMEST—HD TSR —EE] (CKBDERETHIR
AERMEESHIAT DIODMETESTIL
> FREFENER DR UBITEST — 5 DT, ZShusREsRIAZT,
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> BHELANIILDOT > TYU S TEST IV SIEBMR SNDHETEST
JLODFERR

2




CTAMADERPREIERD S

» Thall and Vail (1990) Tl&. 592D TCANADEBZIREL
T. progabide & W\SER|IOBEGEFHH I D/2HDT SR
WHRDS A IMELEEERERZ 1T D> TL\D

» Progabide &PlaceboZz. 59ZMDEE(CS S AICEIDTFIT,
SERIDME. ZFEBEOREDLRIZELIZRLEL

» 2EMXSTE (0-2, 2-4, 4-6, 6-8ER) DRIELEEDT —4
MEFRESNTHD. ZTNS%E 2 BRI TLEE U T, Progabide”
FRITDCEICKDT. BVEARIDA >S5 —)VUL L TODRED
LA DN E DHhvE ST L zu
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—REEVIIRT7 Y T ERIR ETHEE I DT —X
TlE, 1 APpzh1L3—R] OERT.
F—INERFESNTNBIN. [1AHED4L
d—R] oF—FhEHEsNTVS,




FRNI7Y AR (IC K DHFeaTRET

> [RIEDLIE] EWDSHD hF—FMN7 I MAHLRDT,
R7ZY > ElRTERZINENNTIRNR? ?

> 5LoEFoE ! !

» RPZVENRZEEUDHETD. FKADEERAFTTDHETRETC
FARITIEATTIL RELONE, OZXX7+voEE, R
V2omEE, CoxElRIRE) (& IART [MRERDT—4 (3
I EWDIREZAWVLTLD

» Y7 (independence) : BEUV\DEBE(EE >z <EBEFR
T. 28 ZKEFULED T EFRL
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BEZCLORERFEROTOT 7L

Seizure Counts for Epileptics: Placebo Group > 1@*:‘&(:\ %{/E@§yo)j’|:|77/]/
JLIFERD

> [EEBERERBMDZNEE] &
[6&EB EFEIELERDMIRNEE |
EELTWLS

> BRIDBEORELEBDT -5,
BWCEEZRIFILED Z &FRR0
DT, WIIEEZSNBN...

> E—EANDRLRDEFEDOFEIELED
F—AF, MW TIERVDTIE? ?




TR DR URIEES — 4

> A—EACHLUT, EOBRUVAESNDTD SHLDT—4
(F. —AgWY(C B3] ERAQTCENTET. THE] =5
DT EN AR

> BANEERED TS, BERNHETETOREE. 9T
DR ERDT—IN M| THDEMRELTWLD
> A ZERIRE, URE, OJS>IRE
» BRI, OPRS«voEE, RI77YENE, CoxElE

> [HHE] ZEEUCEAZTO>TCTLED L. BE. EfEXMHE
PPENROTZEDICIEODTUERSI T EMFSNTND !
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Notation

> Vi i HEDEBDRSR t D7 MO
> x| BEHDRBRABDRR t DREERIELS
» =1 (progabide), = 0 (placebo)
> 202 | BEDBEORS ¢ DREEEH
> DS, FRBREZHMDDT—XEULFETH, L\<D
DIZETE. UFEDZFRHEELC T

RV > EIEESTIL

> N> RS —AFK (incidence rate) DT — DEEMTICED
N3EREIL
> 1og{E[Y;(]} = Bo + BrXic + Baziic + Pazaie
p BEBE - BELADANRD MORIFEDIFEEDIMEUEN . 17
B TRIND EVLVSEIFEMDETIL
> INRTDF I ALR THIZ] THNUL, E)REFREDOIEL
VEEAE - EEXEINESND
> UNU. HIZENRR DLW\ — X TlE, BBo EiERENE
S5NTCTUERD !

10




[HHE] ZEDXDICETIUET D ?

> CTANMNADERRERDEFITIE. BAZ EICHREDEIHRDE
RREVIRIKEE (R—RSA 2 DKE) HELRDOTULE
> log{E[Y; ]} = Bo +vi + Bixic + Bazric + B3Zaut

/
CDLDC, AAZ EDEERE U TOFEHDKRNDKEE
(R=RSA2IN)) ZRITBZNMNADDOMNZITIE?

> ER(F. HEDHDIISAYZT LT, OlREREEDIEDA/INIFE
122 DS AFR] ZRIBEZNMADZET, BIFETIL

DR TOHBEZHATDICENTED !
11

DSRAIMR y; DEFTIUE

> 10g{E[Yic]} = Bo +vi + BiXic + Baziic + Bazaie
> DS RINRZRTINSGA—F y, [F. EETENERDT
WBERELT. T—INSHEELLDSETDE. AED
DEFEFRE (59E) DB LD
> BEILDHDINSA—4 B, DEEERENEULEKTITSD or
ZEZTEBEETDCENTERIEDODTUED
>y EMERTE (RN (CEENT DEME) ERIQULT. [ERD
MWD EIRELVUTETIVET D HENEREN
> ¥i~N(0,07%)

> WEINE/SA—F(F o2 1DICEH=ND ! 19




Adolphe Quetelet (1796-1874)

NIVF—-DHEFE, 8FE, KRXFE, fetEE

BMI (Body Mass Index) ZiIRELUEAELTESA

» JETEXR, fEEXR. BREREDABHRCHITDE
F S FERIBEORSTENIREAZIASHNNCT D&
EEZEELUT. HE2RR(ICHITBMETNAEDEA
ZHEE U GERFEIZEDRED)

» T hL—(E HEDH T, ADFDTEHNFH

(&, ERDBDLSBRDMBICHSENNSGD LT,

ZTOFAIE U ZIR DOAZ [N M%Jﬂéo

(l‘homme moyen) | EMFATE

\ A 4

https://en.wikipedia.org/wiki/Adolphe_Quetelet 13

NV VIREHNRETIL

> log{E[Y;e]} = Bo + Vi + B1Xit + BaZyit + P3Zait
> ¥i~N(0,02) Z2%)2 (random effects) &LVD

> a;=fyty; £E9DE UEMEEMRELO>EOIBETILE
RRIZEBETED (a;~N(By, 0?%))
» 5> AUFESIL (random intercept model)
> ZENRTRVEIFFZREZEERR (fixed effects) ELVD

> E}Hf;j.]% &E)‘)J%b\/tbm L/t_:ET)l/t LJ_C\ /EI:.I/Zl\’)(}J%:ET
JU (mixed effects model) &ME(FNSD

» HEREZEYCERBA UTE By, o, B DIETESE - EFEXMEZED
ENTED 14
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RO>TEBSNDIEDOTHIERELTLDS
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CCECDERLED

> RIFREDIRUVAIET —FRRE. BEDT—HFD TSR
S| (CHEENSDDT—FtY Tl HBEZEETICEAT D
FEZENDIRS T, BolETERENESNSD

» HBEE. EREFTILOHRT, I9S5RITEIC, HBBDONR—X
SAHR (BEMR) ZIMX TRBR3CETETIVET B
ENTES (= BEIREFTIL, JWILFLANILEFIL)

> /tbm;jJ%:ET)l/%ﬁHb\éc_é:(c_d:j_C 3_/\_C@|§|)ﬂ?1¥‘§y(g\
RO EZE (CER UCETEE - GEXEZEDdIZEN
TED
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R=ZE R language

> A—T>2VI—-R - TU—=Y T NI T O DIzsdDT
OS> JEESLUTORRIRIE

> ATETAR)UVIAFTFTABERE U SSEBZEEICL TS

» BRERIASTE CRVLSND RS> S — REREFEMFEREZEFINT,
SSEZEBARETBIES1—-ILERODTHD., EfaDTEDY
Dz 7EUT, ILKEEH TEAHUVLBNTLD

» GPL3SA T RA(CHEHLTHED. IXRT

DHEREE BIETHHAI D CENTED
(B9 3/ \vT—>ERK)

CRAN (The Comprehensive R Archive Network) https://cran.r-project.org/ 18




SATS DA A =)L

DIzHD)\w o —=(E Ime4 T

> AEORBTHEATBS51TSUDA SR R—ILITETT

install.packages("lme4") #IRENRETIVIC KD ZEITDIHD/I\V T —TT
install.packages("openxlsx") # ExcelD J 7 A )\ &2+ AD DI\ r—=TT

> RT. REZ<FEONTNBNILFLANILETILZ AW

> CDDS5. lmer, glmer BEZEENET
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TRI7Y > EED AT

> gml <- glm(y ~ trt + lbase + lage, family=poisson, data=epil)
> summary (gml)

Call:
glm(formula = y ~ trt + lbase + lage, family = poisson, data = epil)

Deviance Residuals:
Min 1Q Median 3Q Max
-5.1910 -1.5011 -0.2793 0.7582 10.6552

Coefficients:
Estimate Std. Error z value Pr(>|z]|)
(Intercept) 1.70874 0.04080 41.877 < 2e-16 ***
trtprogabide -0.01685 0.04820 -0.350 0.727
lbase 1.22422 0.03253 37.632 < 2e-16 ***
lage 0.57882 0.10998 5.263 1.42e-07 ***
Signif. codes: 0 ‘**ar 0.001. “sx¢ Q.01 “*f 0,05 ¥.*'0:1 ~* 1

(Dispersion parameter for poisson family taken to be 1

Null deviance: 2517.83 on 235 degrees of freedom
Residual deviance: 954.77 on 232 degrees of freedom
AIC: 1728.7

Number of Fisher Scoring iterations: S

BE—EACEDRUBEESND 7D NS
LOHEBEEER LR Y > ERDHO
HRTY, 15, ZEERE (Std. Error)
DOHEFEEN B> EBDERD T ENZN
T9,

20
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glmer(CKBNRTYV 2 BEMNREETIL

» glmer(y ~ trt + lbase + lage + (1l|subject),
family=poisson, data=epil) \

\

\

(1|subject) T. BE2XWNR%Z
lsubject] &W\DEEDENIT
AMBCEZIBETEFT,
DSRINRD B =R
E &, CCTEELET.

ERDEE(E. Imt>glm&
ﬁ L‘\/O

glmer&lﬂ"i BEE = ED ‘

family=poisson& 932 & T, RV IREHRETILTD
BATEITDS CENTEET
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NV IREMNRETILIC K DM

> gm2 <- glmer(y ~ trt + lbase + lage + (l|subject), family=poisson, data=epil

> summary (gm2)

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod']
Family: poisson ( log

Formula: y ~ trt + lbase + lage + (1 | subject)

Data: epil
AIC BIC logLik deviance df.resid
1352.5 1369.8 -671.3 1342.5 231

Scaled residuals:
Min 1Q Median 3Q Max

-3.1354 -0.9187 -0.1162 0.5862 6.9448 E_1@A(:%§Dﬂbiﬁ\uién579 I\jJ
Randon efzects: LDOHEEZBEY) R UIZRTY VRE

Groups Name Variance Std.Dev.

subject (Intercept) 0.2663 0.516 ';(w%:E;_\) l/‘: & 5%@*}?‘@%%%(“3-0

Number of obs: 236, groups: subject, 59

Fixed effects:
Estimate Std. Error z value Pr(>|zl)

(Intercept) 1.7939 0.1071 16.751 <2e-16 ***
trtprogabide -0.3151 0.1505 -2.094 0.0363 *

lbase 1.0272 0.1011 10.161 <2e-16 **¥

lage 0.3320 0.3426 0.969 0.3325

Signif. codes: 0 ‘rxx’ 0.001 ‘**’ 0,01 ‘*’ 0.05 ‘.’ 0.1 * "’ 1

Correlation of Fixed Effects:
(Intr) trtprg lbase

trtprogabid -0.712

lbase -0.044 -0.039

lage -0.095 0.125 0.173 22




XU XD E95HEFEX EIDETE

RV EIEDHERRKR. R7VRE

> coeff (gm2, eform=TRUE) MRETIVICKDETOER S, TEHE
explcoss)  SE  CL . CU P-value 172 R — )L TR U R I DHEE

Interce €.0126 0.1071 4.8743 7.4169 0.0000 e o B E Ao e
t(rc;rogagzzle 0.7;97 o.isoé ;.54;3 0.:;00 ;.0363 ﬂEh\Eﬂjén%@t‘ ;Eﬁsaﬁ_cgmb
lbase 2.7933 0.1011 2.2912 3.4054 0.0000 THRET B EHN—AEN T,
lage 1.3938 0.3426 0.7121 2.7279 0.3325 JEXEI T O S SR E (L.

CESDIONY RTEESHTEITTERE

g-o
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KL EONDEEMRETIL

> BRIC. PO MOLEHORS E(CEDNDIEKRKETILITE
BN, S RHZ EOEEMNRZRIFESTILICHDAD S
ET. HEZERBULCEEITDZENTED

SRR ETIIL-RIERENRESTIL (EH)

O X« vI0RETIL-O0RAT 4 Vv IIEEMNRETIL
(218)

> RV UENRETIL-RPYVEEIRETIL (K- HD>

)
» CoxEZBETIL—FrailtyEF )L (ETFEERH)

\ 2 4
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Dataset: fev1

» The Six Cities Study of Air Pollution and Health was a longitudinal study designed to
characterize lung growth as measured by changes in pulmonary function in children and
adolescents, and the factors that influence lung function growth. A cohort of 13,379 children
born on or after 1967 was enrolled in six communities across the U.S.: Watertown
(Massachusetts), Kingston and Harriman (Tennessee), a section of St. Louis (Missouri),
Steubenville (Ohio), Portage (Wisconsin), and Topeka (Kansas). Most children were enrolled in
the first or second grade (between the ages of six and seven) and measurements of study
participants were obtained annually until graduation from high school or loss to follow-up. At
each annual examination, spirometry, the measurement of pulmonary function, was performed
and a respiratory health questionnaire was completed by a parent or guardian.

» The dataset contains a subset of the pulmonary function data collected in the Six Cities Study.
The data consist of all measurements of FEV1, height and age obtained from a randomly
selected subset of the female participants living in Topeka, Kansas. The random sample consists
of 300 girls, with a minimum of one and a maximum of twelve observations over time.

https://content.sph.harvard.edu/fitzmaur/ala2e/fevi.txt 25

FEV1 & SElnDRRIFHYRIES — 4

- FHlsElog(FEV) . BB LEREED
EEZFF DERMERORBEERE®RICEHD
ZSEN, AAS EIR—RTA2D
LA (HIF) (FERDLDTHD

logfev1
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wRAZ[El)E AT

> 1lml <- 1lm(logfevl ~ age + baseage + baseht, data=fevl)
> summary (lml)

Call:
1m(formula = logfevl ~ age + baseage + baseht, data = fevl)
Residuals: N
Min 10 Median 3Q Max BE—EACEDERUAEESND I NS
-1.03438 -0.08665 0.00328 0.08929 0.44881 LD E A U =S E RS DS R
70N I g
cocttiiencs: R TF, $5(C. EEE (Std. Error) OO
stimate Std. Error t value Pr(>|t = N - — \ =
(Intercept) -1.6359135 0.0540630 -30.26 <2e-16 *** EIENRSZBDERDBIENLNTT,
age 0.0860437 0.0009468 90.88 <2e-16 ***
baseage -0.0818554 0.0041540 -19.70 <2e-16 ***
baseht 1.5892423 0.0589590 26.95 <2e-16 ***
Signif. codes: 0 ‘wxxr 0.001 “**7 0,01 “*’ 0.05 ‘.7 0.1 *’ 1

Residual standard error: 0.1387 on 1990 degrees of freedom
Multiple R-squared: 0.8241, Adjusted R-squared: 0.8239
F-statistic: 3109 on 3 and 1990 DF, p-value: < 2.2e-16

27

Imer(C KBEFHEEEIREETIL

» lmer (logfevl ~ age + baseage + baseht + (1]|id),
data=fevl) | /

9 (11id) T. Z8%R% lid] &
| id) T, ZE id
EREORER. mgme E%%iifﬂtxn%;t&
RU. HSRIMBD 84] BET
TEE. CCTEELET.

Imer&EWSEEEEFEDS

lmer(d. #RAZRENRET )LD (CESBI#IRD T,
family WV S51EEH D FE A, 28




SRR MNRETILIC KD

ner (logfevl ~ age + baseage + baseht + (1l]id), data=fevl)

Linear mixed model fit by REML ['lmerMod']
Formula: logfevl ~ age + baseage + baseht + (1 | id)
Data: fevl

REML criterion at convergence: -2875.5

Scaled residuals:

Min 1Q Median 3Q Max

-5.2220 -0.5649 0.0353 0.6516 2.5150 BE—EAACEDIRUAEEND T
SE.A\
(e m=]

~B
Random effects: A@*Eﬁﬁ%i@tﬂ(iﬂﬁ% LJrCrSfI?HE/J: ';(7.]%

G: N: Vi Std.Dev. a —
Gowe Mmoo Sy EFILIC L BRI DR TS
Residual 0.010470 0.10232

Number of obs: 1994, groups: id, 300

Fixed effects:
Estimate Std. Error t value
(Intercept) -1.727488 0.103899 -16.63

age 0.085769 0.000740 115.91
baseage -0.091320 0.008143 -11.21
baseht 1.717584 0.117283 14.64

Correlation of Fixed Effects:

(Intr) age  baseag
age -0.052

baseage 0.542 -0.029

basent -0.924 -0.010 -0.816 29

HETEME & 95%EFAX B DETE

RRERENRETIVICKDENT(E. O
eeertumn JREHN, TOFE, WIBIRETILE
(Intercept) -1.7275 0.1039 -1.9311 -1.5238 0 Bk, [MEE] 65U (E FEEEDE]
age 0.0858 0.0007 0.0843 0.0872 0 CL/_Cﬁ$¥R§_5:C7J“_C‘§35§'°
basene.  1.717€ 0.1175 1.4877 1.9478 o EBREOFER. C550IYYRT
EITTEET,

30
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ohio {geepack} R Documentation
Ohio Children Wheeze Status
Description

The chio data frame has 2148 rows and 4 columns. The dataset is a subset of the six-city study, a longitudinal
study of the health effects of air pollution.

Usage

ohio

Format

This data frame contains the following columns:
resp

an indicator of wheeze status (1=yes, 0=no)

a numeric vector for subject id
age

a numeric vector of age, 0 is 9 years old
smoke

an indicator of maternal smoking at the first year of the study
References

Fitzmaurice, G.M. and Laird, N.M. (1993) A likelihood-based method for analyzing longitudinal binary responses,
Biometrika 80: 141-151.

https://rdrr.io/cran/geepack/man/ohio.html 3 1

O X7+ w2onlEoHh

> gm3 <- glm(resp ~ age + smoke, family=bir

> summary (gm3)

Call:

mial,

glm(formula = resp ~ age + smoke, family = binomial, data = ohio)

Deviance Residuals:

Min 10 Median 3Q Max
-0.6685 -0.5909 -0.5608 -0.5045 2.0613

Coefficients:

Estimate Std. Error z value Pr(>|z])

(Intercept) -1.88373
age -0.11341
smoke 0.27214

Signif. codes: 0 ‘xxar

BE—EACEDRUAESND 7D BB
LOHEBEZERLZOS X7« v oOE
DIOFERT I, 1FIC, RERE (Std.

Error) OHEEMBENROTZEDERDE
NENTY,

o

.08384 -22.467 <2e-16
.05408 -2.097 0.0360
0.12347 2.204 0.0275

o

0.001 ‘=%’ Q.01 “*’ 0.05 7 01 ¥ 1

(Dispersion parameter for binomial

Null deviance: 1829.1 on 2147
Residual deviance: 1819.9 on 2145

AIC: 1825.9

Number of Fisher Scoring iterations:

family taken to

be 1)

degrees of freedom
degrees of freedom

4

32
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glmer(CRBDOS R« W IRENRETIL

» glmer (resp ~ age + smoke + (1]id),

family=binomial, data=ohio) \

\

(11id) T, Z8WR% lidl &
EIRROIEEF. Imtoglme LORBOBfI TANS Z &%
B, BECETFI,
\ DSZIHNRD [E4i1] #ES
TH%E, CCTIRELET.

glmer&lﬂ"i B ER(EDS ‘

family=binomial& 932 ET. O R T+ VIREHRESTILTD
BZEITDCENTEET

33

O X7+« W IhREMNRETILIC KL DM

> gmé <- glmer(resp ~ age + smoke + (1|id), family=binomial, data=ohio)

> summary (gmé)

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod']
Family: binomial ( logit

Formula: resp ~ age + smoke + (1 | id)
Data: ohio

AIC BIC logLik deviance df.resid
1597.9 1620.6 -794.9 1589.9 2144

Scaled residuals:
Min 1Q Median 3Q Max
-1.4027 -0.1802 -0.1577 -0.1321 2.5176

B—EACEDRUVAESND 7T D
Random effects: A@*HB&%@W(Laﬂﬁk Lj7_ I:I /XT’( \J

Groups Name Variance Std.Dev. =

id (Intercept) 5.491  2.343 IREMNBETIVICKDEEFADERTT,

Number of obs: 2148, groups: id, 537

Fixed effects:
Estimate Std. Error z value Pr(>|z|)
(Intercept) -3.37396 0.27495 -12.271 <2e-16 ***

age -0.17677 0.06797 -2.601 0.0093 **
smoke 0.41478 0.28703 1.445 0.1484
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 *.” 0.1 '’ 1

Correlation of Fixed Effects:
(Intr) age

age 0.227 34
smoke -0.419 -0.010

17



Fw Xk E9SHERXEIDETE

O X7« wIRIEDHEERKR. OZX

> coeff (gm4, eform=TRUE) 7__’( ‘ygiﬁé&(ﬂ%%;:)b(:&%ﬁgﬁ?o)ﬁ‘%
(Intexcept) expé’cgz‘!f; 0 27§§ ] OZ‘C:)E 0 OSSE-IT P;V:é;: %E\ ijzy@méntXb—_)b_C@j\y
age : 0.8380 0.0680 0.7335 0.9574 0.0093 ALEDHEFBN B TNZDT. 525
smoke 1.5140 0.2870 0.8626 2.6574 0.1484 MU CIREIT DI EN—MRINT T,

TEHEH COEIR ERXEOTEER.
CESDIONY RTHREDTEITTEE
g-o

35

FRIRLO

» SEIDEEERTIE. TIRTEITHEEIRERD [S2H AU
EFI)L] OAHCDODWTERSRZITLWE LN, HHESERERICE

ENRETBICENTEFT, ZHESHBATTAET. AE
MENMER(CKD TERRBCENMETEINIGEREIC. &
DEEMEETIULITBCENTEET,

> CoxMIRICEENRZIMATZETILIE. BRIREN S,
Frailty BT )L EWSIHEUERN R T I, RTIL. coxphBaEX
DENFR(C. frailty EWDSBEEUCNNFTZIEZ IR B C & THAT
NTEET,

36




ZRIEL@

> ISR —HRICKDIBEZTHET DIZHDED—DDFAE
EUT. —mEHEESTEN (generalized estimating equation
GEE) M DET., GEETI(E. 77U MHLBDIEREZ. 1EZ4E
BEFREITIIE LT, EERESTIMELET,

> FRBFRR DR UAIEST — AR ET. MAR (missing at random)
THRID77I MO LDRACKDINA XL BEDRES
IV ED T CIEBE BN (CFRAZEEENZE T (RubindDERBIAE
%) o GEET(3. IPWEREZFEDIINWERBIDIILENTE
FEA (B GEEDIEFSHMEVMREDEETDETILZFEDT

WEIDT. —R—EHDFT) . 37

HNDI(C

> JILFINILVEFTILVERAWDCET. 770 M AROHEREZ
BCRR UEtEET 2T D &N TED

> RIFAEDIR VAIEST —4, ZHhssHRIARR, 95 X5—=
2 IMELEESERER IR & ISR -SSR ZEBE U
ERMATRTERRAEERD

> RREDTY —DFETE#AY I MO T 7 Th, MEQROTIR
TETIDCENTETDIEDSICTRDTLDESD., BRRIATRD
TS50574ATHE. RE(CIKEUT, BMSTEHALUTWEE
LS

38




SR

» Thall, P. F. and Vail, S. C. (1990) Some covariance models for longitudinal count data with over-
dispersion. Biometrics 46, 657-671.

» Fitzmaurice, G.M. and Laird, N.M. (1993) A likelihood-based method for analyzing longitudinal
binary responses, Biometrika 80: 141-151.
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R example code

| oo
2 #

3 # 2024FE LuNaALIYAM-BERRBIREE

4 4 2024%7R14H

5 #

6  # TEREKRME-EEMRICHETIIIFUNINETIVER R E R

7 4  IRETEUEMERT HREAS

8 #

9  # x RTOUSL-T-AEyLORA-ERABE. ZRFARIRBEILSL,

10 #

1
12

13

14

15

16 o

17 % 1. IWr=Y04VAM
e

19

20  install.packages("lme4™) # BEVNRETIVCLZBFEITIHDI NV —ITY
21  install.packages("openxlsx") # ExcelDIPAINEZRHALEHO)I\WT—ITT
22  install.packages("rqglm") 4 EERME-PEE—FETETILHOEHEN A TNS)\Wr—ITT
23

24 4 1EAVAP-ILELES, 2OV RERIELTVEEWTEVEE .

25

26

27

28

29

30

31

32 # 2. RPYVEEBHRETI

33

34

35 library("lmed™)
36 library("openxlsx")
37 library("rglm")

38

39 setwd ("D:\\Dropbox\\Share")

40

41 epil <- read.xlsx("example20240714.x1sx", sheet="epil'") + TREYIDEHIAH
42 head(epil, 30)

43

44 gml <- glm(y ~ trt + lbase + lage, family=poisson, data=epil)
45 summary (gml)
46 # BRORTVYVEIRAHTT, AB—EARNT, BIRUVAIESNZYD MLOHEBEEEFULAERELTVET,

48 gm2 <- glmer(y ~ trt + lbase + lage + (l|subject), family=poisson, data=epil)
49 summary (gm2)

50 #
KPPV VRERETIVICLZEITTY . WILFLALETINCELT, A—BARNT, ENRUVAIESNLETY MLOHEBEERE U #EiTE
LTLEY,

51

52 coeff (gm2, eform=TRUE)

53 # RPVVEEHMRETIVICLZEIRFRENDOHTE Uiz, YAV OH EEE 5% EFERXMETT,

54

55

56

57

58

59

60 -
61 4 3. WMBEESVHRETI

62 A e
63

64 fevl <- read.xlsx("example20240714.x1lsx", sheet="fevl") + TREYIDEHAH
65 head (fevl, 30)

66



R example code

67
68
69
70
71
72
73

74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

97
98
99
100
101

Iml <- 1Im(logfevl ~ age + baseage + baseht, data=fevl)
summary (1lml)

# EBEORBEIRATTT , A—EART, EHRUVRAESNLETY M LOMEEE RSB LR ELTET,

Im2 <- lmer(logfevl ~ age + baseage + baseht + (1|id), data=fevl)
summary (1m2)

#
BMEEENRETIVUCLSBTTY . WILFLANETIVCES T, A—EART, DR UVBIESNETY M ILOEBEERE LN EL
TWEY,

coeff (1m2)
# BEESVRETIVCLZEIFFRBNLHEE UL, BRFEROHETEBEOSEERETY,

# __________________________________________________________________

# 4. AYATAYIEEMRETIV

# __________________________________________________________________

ohio <- read.xlsx("example20240714.x1sx", sheet="ohio") # TREYIDERHAH

head (ohio, 30)

gm3 <- glm(resp ~ age + smoke, family=binomial, data=ohio)
summary (gm3)

# EBOOVATAYIEIRSHTY . A—EARAT, ENRUVBIESNETY MILOHEBEEEE LB ELTVET,

gm4 <- glmer (resp ~ age + smoke + (1]|id), family=binomial, data=ohio)

summary (gmé)

#

AVATAYDRENRETIVCEB BT, WILFURILETIUCEST, R—EART, DR UVEIESNETY M LDOEREERARE LfE
WELTVET,

coeff(gm4, eform=TRUE)
# AYATAVDRENRETIVCLDEIRFRBDOHE Uz, VAL OHEEEE 954 ERERFETT
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