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o REZFSI>T—EDLE
| ALY Y = (Y2, Y™)T } MAEDEENEEE

— RIS B EE # R; & Z 1T
« EET—FDALE (Full Data Likelihood)
L*(0,9) o | ] £(Y:, Ril6, )
- TET—ADOREEIL, kiﬂllv‘i‘ziél Y"LE8T.
+ BUAIT —2 D LK (Observed Data Likelihood)
L(8,9) = H1 f(Y{,Ri|6,%)

N

~ 11 / seve, Yo Rilo. p)ayr
i=1
_ REERVEFATE, BATF—20LEICESNTHBIETS.
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SM (Setion Model)

« SM(Selection Model) &1
— BE2T—EIDAED, UTOLIIHEINEGEFZETE.

f(Y:,R;]0,v) = f(Y;]0) - f(R;|Y;, )

t

[ =F(Y0YT0) - F(RYE, YT )
WEEBDZHD " ~" -
INSA—4 Type (i) DIRTE Type (i) DIRTE

— FE218N, TFBAlSh £/ I1FIXTRBLE=ERAI~NDEANDEIRE
ETILIEL TS LERIRTE A28, “Selection Model” &[N 5.

o« SMIZBITAERT—2DOLE
N

LO,%) =] / F(Y2,Y™(0) - F(Ri[Y?, YT, )dY ™"
=1
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1e.4)=11 / F(Y2,Y76) - f(R|Y?, YT o) dYT"

=H f °,YT"(8) - f(R[Y?, )dYT"

; MAR®D 5 &
— 1:[ (Y2[0) - f(R:[Y?, 1)} J(Ri| Y5, ¢) = f(R; YE)J/J)I
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MARd)iﬁAd)SM
* |gnorability
— REORHEATHAZITOICEZRNIRELT,
C MARDHETIE, 0 IZEAT 2HAE, A
KAARRESHEVEE f(Y°)0) IZEDOWTITIZENTES.
L B4 (Direct Likelihood : DL) EFEIEN D y

— RAT—2ZTEBHAITIEVIEKRTIEGLILITEER.

th D 23 ;% T DIgnorability
— BayesiiEL;E THRIBRIZARYILD.

— SEROEEE (R/N2FiE, GEEXE) TIE, MCARDIZE THLY
ERY L =742y (Verbeke & Molenberghs, 1997).
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AIEBIRICET ALE KRALBIEIZEATHALE
f(YfaY?wg) f(RllYf,YT,’lﬂ)
Ignorable TIX7zLy !
mAZETILIELESTIE ALY
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o KALBIEDETIVIE (Type(i)DIRZE)
— ZZTI, Diggle & Kenward (1994) O ETIILEBNT 5.
— BFRGREA, R—RSAVBIEBEIERANGEN ETRE.

logit{ Pr(R;; =0|Ri1=1,--- ,R; j_1=1,Y;,¢)}
= o +Y1Ys -1+ wz i
— BA I ICBITSREELAATHEINEMND, FD1EESRTD A

FEEFTDEADATEEICIKFELTRESLETIL
v &I
! 2 | AR,
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« ETILDRER
logit{ Pr(Ri; = 0|R;y = 1,--- ,Rij_1 = 1,Y;,%)}
= o +Y1Y; j—1 + 2 Y,
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,Enll
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L MM (Linear Mixed Model)

« LMM (Linear Mixed Model) (Laird & Ware, 1982)

Y, =X;8+Z;b; + ¢ i WEREERTRAT

— ZZIZ, b; ~N(0,D) , € ~N(0,%;)
— D (X, Z=EBE DO E 58T
— 1%, HERE I DBREDHSEITY

o —RRITEAEIE{EST —R (i E0RYELEE) DR TlIE. ..
Y, =X;8+1,,b; +¢€;

— ZZIZ, b ~N(0,v%), € ~N(0,0°L,,)
« ZENMRITI1EE (HWERE) DH
- REFWBRERTEEND, BIEEM CHILEEE




« LMMOQEZET IV

Y, ~N(X;3,V), V=Z,DZ; +3%;

+ BEIETINORESNIERTF
- EEHRODNATOEE, BIHHV O—HEMRS 5EMTES

e VOBELELTEEOHTNNTGA—RETNIE, TENEZXHTH
[CET)TET ERHEKL.

« ABETLTHE, SEEERTTNEESND.

« Mallinckrodt et al.(2001) (&, LEED LSIZEEFRL-LMM%
“MMRM” &EREAT=.
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—ﬂzEI’JfSMtMMRMd)"L\

« FE M-, balancedT—AT n; =3 &9 5.

Y; = X;0+ 13b; + ¢ b; ~ N(0,v%), €~ N(0,0°I;)

2 /\HE\ £
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« “Mixed Model”EWNVSEEZXEATULNSH - -
- ZEPR(EEVR) ZHRMICTIEELEL.
— SASIZ&BERT, —fi2IZRANDOM STATEMENT [ZfEH7EL.
— ;:T:‘“Lh fh D Cluster (ex. region) (FEENREL THARALIENT
5.

o« EIMBEZEFTMA“MMRM M ?
— BEEmMERYICHEBEEMRT DL, “MMRM” EILBRETILOKREEY
FRAD—DEEZHIEMNTES.
— Mallickrodt et al. (2001)AVRL=ETFTILIZ“MMRM” DUV EDIZBE
9, SHICEDECNIEBIT A EZERT LD TIEAL.
— EFMICIE, YT EROBFENDE
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cﬁmngnm 1

- EELBEIEMRDER

— RAZEESIHDEIMIZEHLT, —RDOEIFRET L THRMIZEFES
na.

— —fRBIIZIE, UTDEOILGEENZWN(EEHLND)

— R—AFGA XBFREHRARACNEINGE, fBEICK->TIXS5%HS
&M $H S (Dinh & Yang, 2011)

o BEDFTDILIG
— Restrictive Model :(iREET HAUICBETAIERFDOA (+EELHTE)
— Inclusive Model :fR%IZRAETHZLDHEE (FHIZERHZEHS
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Inclusive Model

* Inclusive Model: #BIZE#F A RAATZETIL

— KRAHMNARTH-TH, BUNGHBENEET IILICHAADHIE,
fEHr £, XAIIEIMARIZEDL.

— Randomize 2D ERIT, HEAIEHELTERBERZLDOIENS
LD, BBRERKT DB TNDHDHT=0, —RIZEFTET ILIZHEA
AL EFHEELN(ICH E9)

REMMMTELTOFE

— BITETILIZIZEAADHAAY, Mi(Multipie imputation) ¥>wGEE
(weighted GEE) %5, L FTHIATES.

« Ml @WEETIL
« WGEE : IPW (Inverse Probability Weighting) €7 JL
— fR#rETILIL, Restrictive Model

— MARDNESIIDRBRESITICAERTBERESZASFIREENHS.
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BENDELGLD FDETILOSEL S EEE

© BRRIGIBEZEEIRTHENTES.

— CS, AR(1), Toeplitz, UN7z&
- RFEDMERE

— MARMD%ETOHODLIZEDHER D Z B HEIZIEEAH BN - -

- OB EEZRO>THET SE, —RICEEED—HMENEHOND.
« BRIFEICRTHNA

— YRy FHEN (BN ED) O FIA

o BHERREAEEEERED, ZAAMCARTEVLEY/INSA—20) SETE
EIZ/NATREED2ENBHS (Lu & Mehrotra, 2009) .

« SASTIZ, FFRFIRELZBEHEDHEZEMNROND.

— UN:#E#E & (Unstractured) £3589 5.
o (Z)HTENRFIBHICL, INKRICHEZIBASZENHS.
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b MBEAE D | 85D :m 4t 3 g e

« UNZHEELEEZEICIERLGMN =6
— Newton-RaphsoniZMD##A{EZ, Fisher's score;AT5Z 5.
« T¥HAEITHDAITTE. Fisher's scoreiZ THEZToTITASEL.

s RAZHESEHE, HFBERENSIITRAD—BHE=ENEIL NI
Verbeke & Molenberghs, 1997).
— AMOHEETILI)ALEFIHATS.
o FXRE[EFE (Lu & Mehrotra, 2009)
¢ TNTHULRLGEM 2=

—- HOBEBEZDVLI DBEETS.
- BEDIEF PFHIZIX, Toeplitz2HCS=AR(1)=CS=VC) (&, EHIIZHR

HTHL.
WRICKBLIBEOIN oD E, HoMLOIRYRDTEIIENHEREEND.




BENDELGLD  BEHEDHEE

- BHEDGEOVLEM
— KGAIZEEL, T—4HUnbalancedDiZE X, BEHET = (FHETE)
DHPBEBOBHEMN—EIZEELLL.
— SASTIE, VKO DEFHEFEEFEIRTHIENTES.

« XHTEZERAMNRLNDDIE, SATTERTHWAITE &
KENWARDROGER

« KENWARDROGER:KR;i% (Kenward & Roger, 1997)

— NTA=EADETILHEGEHE LB 1, T BRIZH B 21T
DHTEEZSL=O, TOHTEITHESINTDIDETEEZELLGWLEEICN
AT AREEDIENHSNTLNAS.

— KRIETIE, CONATRERBELI-ETILEZEFIALT
SATTERTHWAITED: B LLEZFIAL, " BOBHEZHET 5.
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TS

— RENREZHAATHEINDED

HETE A E IR E&AE (REML) A E —FER
(BBETILD) R EIE S EiEE

— INERLEM =58 DX (FBEDHRTEIELEE)
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SASIZkBELE

« MMRM
— PROC MIXEDZFIALT, fEICEETHENTES.
- 78535 LA
/ PROC MIXED DATA = A2 JyrDS%; )
CLASS B s fERAID;
MODEL JTLT\"'&r RN—RIAY BE R AEF= / DDFM=KR;
LSMEANS W:cI=§
REPEATED EI#E /| SUBJECT=#E&& 1D TYPE=UN:
\_ RUN; J
« SM
— MNAR®DI5FEDSMEERE T H1-pD<-0AhY, DIAworking grouplZ
KYRAFEIN TS

— RABREDType()YREDBESTICEAITHIIOZENT 5.
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< ODFBAYT (sm, Type(l)O)ﬂimd),w SHT)

« RALBREDETIV
— Diggle & Kenward (1994) ®ET /L% F

« BTLICERDISA—FERTE “MNARS” )
REH : logit{Pr(missing)} = 1 +¥3Yi ;1 +¥5Yi;  |DIATZOH®
T5tRE  logit{Pr(missing)} = 1o +YuY; ;-1 +YeY;; |EHDABT
“S”[&, “Special
— RAANZZXLIZHLT, ETILEERT H4E4 case’zRY. )

- MCAR, MAR, MNARIZHIZ T, “MNARS " #BIRTZ3.
e EFILIZMNARERILT, ¥s, V6 DHEIEEEE|Y L TAZENTES.

BHRET IV R/ 85 A=

— EHEEIL, MMRMERBICIETEET S.

— R mEIEICKY, MIENICKALHEEZFS.
o INSA—HZDEAEIZIZ, MMRMODHEEEZFI| B
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B4/ :W)ﬁm/\(SM Type(l)O)ﬂimd),w 2 HT)
%macro SM_GridSearch(

psi5grid = 1F B DArugDEE/NSA—EADIEE (-1~ 1D EFH)
psi6grid = 2B B DArugDEE/NSA—EIDIEE (-1~ 1D EFH)
INPUTDS = 4>JykDS4,
COVTYPE = H 4984 E (UN, TOEP, TOEPH, ARH, AR, CSH, CS)
response = ISEEH,
MODL = EHEEDIEE (MMRMODIEEEEHED),
CLASVAR = ATIVHILEEH,
mech = MNARS,
const = BERETDEIEEIZEFRT HIE(3~8),
derivative = HIEEEIZET 523550, 1),
method = R mBEIEDFE

(NR:Newton Raphson ridge, QN:#—=a1—k>i%),
out1 = 7O TYRDSE UNTA—ZDHETFEE),
out2 = 7RI YrDSE& (ZDLSMEAN),
out3 = 79rJvkDS% (LSMEAN),
DEBUG =0
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< ZIO)%”A(SM T RTD/INSA—FEHETE)

%Selection_Model2(

INPUTDS = 4>JykDS4,
COVTYPE = H 498 E (UN, TOEP, TOEPH, ARH, AR, CSH, CS)
response = SBEH,
MODL = IHEEDIEE MMRMMDIEELEHED),
CLASVAR = hT3UhILEH,
mech = RAIAH=X L (MCAR, MAR, MNAR)
const = BERTDESEHEIZEZRT HIE(3~8),
derivative = HEFHEICET S350, 1),
method = R &BEIE DA E

(NR:Newton Raphson ridge, QN :#=a1—k>2i%),
out1 = 7ORITYEDSE (INSA—FDHETEE),
out2 = 797 vkDS4 (EDLSMEAN),
out3 = 79rJvkDS4 (LSMEAN),
DEBUG =0
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RN RT —73 ‘
O> 2D FENMEGABRZEEL-2 2 al—arT—4

—o-FEH _» TtARE

30

@ E=:FMmIER :HAM-D

0 S RO7ET hE
(FEMTICIEZEIL=ERA)
10 @ = vs TS5t AREE
(¥ 15+5D) | 11004 (N—R 54 2 BF)
i R—Z54Y &1 B 52 B3 B 4 O E R A D H

L [ R—254> | Bm1 | BFm2 | ByA3 | B4 |
-@M E;)’ Tl 0 L] o o] 0 ]

(SD) (SD) (SD) (SD)
o 20.0 18.1 14.9 11.0 8.5
RRH @1 2 w2 ¥ e ¥ 63 B 63

_ 20.1 17.5 15.4 133 11.0
ZERgpas 1000 0 90 o 87 4 8 g3 80 6l
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| ﬁ*ﬁ‘f‘*%1 psi5grid = 1 ]

psi6grid = g
e T/0"SM_GridSearch” TO#Er{ER
ZZTIl&, A = psibgrid = psi6grid = 0 #}§F (MARZ X 7E)

B 4D HEFE fE (mean (SE)) IV —
EF-3 TS5t - -

—11.22(0.69) —8.96(0.70) -2.26 0.022

- MMRMTOEHiER
— PROC MIXEDIZ &A%, T ETILIX“SM_GridSearch” £[EILC

B A7 (mean (SE)) I
R TSR - -

-11.22(0.69)  -8.97(0.70)  -2.26 0.024
— BRE/NTA—F =0 OSMOEMFHERLIFTF—H
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Eﬁ\ Hﬁ'ﬁfﬁﬁs xilhaéI :JZTL\Q);:E SASI—-Y—-£%&

AR AT 5 R

. T/0O“Selection Model2” TOEETHER
— BRENTA—FELEDT, ITHTE
— MNAR (Diggle & Kenward® & AEIEET L) Z{REL THEEAT

B A HEE fiE (mean (SE)) zpma | BERYEE ODSE
e N |

-11.37(0.70)  -9.25(0.70) 2.1 0.037
L BEASA—ADKEREE

- REH . psi5grid =-0.13

o Jo5tREE . psi6grid =-0.16

- BREDH
— MARZERTELIMRHTEDEE?
- BE/NSA—SEBNTE, MITHREESEDD?
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