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Q ME

Q ZE=4| A2
e Missing Data Mechanism

@ Ignorable missingness
o MNAR

TN SEE Lo I AR SIS md O AA|M RR0A ZEx| x| W 202441 98 262 2,48



=

o AA|A 2= (longitudinal data)

2

o 2 JHH|(subject)Ofl A L AlZH SOt bhz

2 2
ME AT 7F Za5ict,

o WIO| AJZHO| w2t MO 2 O H) Wstst
H517L WIS AO|2] O] 214 (heterogeneity)O]
ZAfSHE ZDp BRAO| UL

o ZA|A ALl Of: A[AE A+, THEEA A,
(YA
(SetEtitferul Al IR ER NPT - ES I T

=Y =0/t
o CHE ZHAIOIM L2 Z2ats2 SEO0IH, 22 HAoA L= 2

—

20244 9gl 262

3/48



RE

2o 54
A} 2 (cross-sectional data)
HAOM B AlH| SEHS 2P S5 = A=

= o =
ol PSS N2 SRS
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olok 1
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S0l €Y Al SO gts S E A=
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v

(a) Marginal correlation

RE

Y

v

(b) Conditional correlation

Figure: Marginal vs. conditional correlations

oful = Aokl

ojd U AAA R0 ZEZ| 22| U

20244 9gl 262
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RE

HA|H ZpREMS

ME 9ot =Y
o &Y HAIA AtZ(Continuous longitudinal data)&4]
o M& 23 (Linear models)
Heese2d

° (Linear mixed models)
o HIESH HA|H A= (Categorical longitudinal data)&Ad
o

23 (Marginal models)
o

o

H

eneralized estimating equation(GEE)2 0|&
S (Marginalized models)

pd

o Yy

F2 34 (Generalized Linear mixed models)
o ZA=X|(missing data)

EURY Ty U AHAIA 2pR20M 22| 22| w 20244 9gl 262 6/48



RE

A A=
o Notation
o vyt IR FHAIQ] IR SEHA (i=1,...mij=1,..,n)
° Y = (yih s vyin)T: ZH\_-IHH %':I:—!I-H—-l!Ei
o zij = (1,xiji,. .., xijp1)": AEHS HE
O: z;; = (1, Gender;, Age;;)T
o2 (‘JuLtLfjetul = Aer ) IR ERR IR =T P - E T LT 2024 99 262

7/48



A HPO|M e LHAKHOZ HZ2}Z (missing data)7} LAISH 4 QIC}.

8
o Z2=9| O|R(ZE=A= OiFHUS: missing data mechanism (MDM))&
At=ZZ A0l A 1124 %|O0fOF Bt

e YEo| &4 9|0lst, HMH 22 A=EM0|M o2t Ha=

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262  5/48



AE2|E 22[5t7| 9I5t hohat WS
o 2+ Z§|(complete case: CC)S 0|23t B

o OFZ|8t 2+2H2f(last observation carried forward: LOCF)S O| &35 &8
_ CCLl' LOCFE é}?_!-@- E%Ao-l él')él% 7}11% 4\_ %U:l'

o LIS CHA| (multiple imputation) &% (Schafer and Graham, 2002)

o 0|2t (incomplete) AIZ2E 0|85t 24

o2y (JumtLiljjelul = Al IR ERTR- NPT Ve - ES LTI 202414 9% 262 o /a8



Full data model

o y;; = MA| o] jHR S ;£ oS SEETO 4Sote 2

—~

i=1,....m;j=1,...,n).

® yi = (Y1, -, yin) = 7HA| iQ] 2HH|Z}Z2(complete data) SER4
HIE{ 0| C}.
yis MEE gr2EA 22 () HEE vreHs 212 (yM)eR
FEEICt

R 1, y;/t &4=E 32
N 0, y;;7/t 2= F3<%
NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 9gl 262
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Full data model

e F, = (Y, R;, X;)0llM

For full data: P(y;, r;|z;,w),

For data response model: P(y;|z;,0).

O] 9| &A= ttE2t ZCt.

P(yilzi, 6(w)) = Z P(y;, rilzi,w),

r€ER
O17|M R2 R;9| E2&7H0|Ch.
o V2t R;9| pdf=

P(yi,rilzi,w) = P(yi"),y§m),rilxi,w)

= P(yz(m)lyl(())arhxhw) P<y§0)7ri|xi7w)'

2} untestable assumptions?| & &t

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 11,48



Z2=2t&g H|7{L|Z (LittleZ} Rubin, 2002)

2ol 252 4 9Uct.

@ Full data modelS Ct2} 5

| &

P(y;,ri|lw) P(yil0(w))P(rilys, (w)),

04 7[M (

K2

P(rilyss (@) = P(rily 5™ (w))

£ ZSA= oAHUSoIt

L
—

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 12,48



o AHAUQSIZEZ(missing completely at random, MCAR): Z20| g4t 50|
SEHSO| 2311 Y= B

P(Rilys, i,9) = P(Ri|xi, ¢).

o 2 S8, 2110] 2 241 SHS0| YA ZABHE HTOIN
3ol 100082] S0l © 5
ojAto] ARRIO = 915101 500%] SO
500%9| Meio] Q0|2 0|2 0fZCted
o UBHHOl GEEZ 0|83 WS ALBE 4 UCt

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 1348



ZZ(missing at random, MAR): 20| 2tdsl S50| Z=Zf(y ("))
Of-l- Z2=2|0 o9& PE o2 3%
|yzaxzaw) (Rz|y@ mu )

S, YA HAISE 2F7E 2812 A ZALO|A 2 BIAY] H2A0] 42

| & 9 442 et HIAEQ & 2105H= ULt O] A2

FH0| 2 HYS0| F B HAEO|A ZAISHA 0]

| 8120] &CHe ojojo|ct.

o MARGSIO|A SEH,O| 20t ZE2|2] Y| 2450
22|71 2 I, MAR 7t¥2 2A|7tsd(ignorability) 0|21
Ystdo =z tHEES| EA mI7|2|= O RA|I7ts7d SHollA
ULt LEHHQI GEE= MARSHOlA = AEE o~ QICH

o MARSIO|A Z2ZX|E CiX|ot= HR0| QUCH O 2 ST, CHSCHA|
(multiple imputation) 0| QUC}.

Y s oo 2
0z M m rr
r% ruln
= O

g\

mtﬂ
Hr o rie
2 O
Bl

m
=]

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 14,48



E—

2R Y7L

P(Ri|yi,$i,¢) = P(Ri|y§0)ay(m)a

Lyl 7h F012 MEOlA ZEgte y o2t o

—

2351}

o 7 o m /
P(Ri|y\” 4™ 2, 00) # P(Rily”,y ™' 25,40)
Of7|M y(m) £ y(m)"

o OIS S8, =UATOIM OH H0i| SHSH0 5 I 2|H0l| LIEHLEA]
e 3771 sttt 0] 32 Ol €9
BE2|7F &4t Aolct o] 32 O
o MNAR®S}O||A]

SEHTZ 25t O Zoj
OCHHAL

S &4~ = MNAROICE.
HAZZ|E st 20| 2 T 5HAH| =Tt

EURY Ty U AHAIA 2pR20M 22| 22| w 20244 92 262 1548



TA7ts 255H0IA 7~|'E *"(M/-\R 39)
o CH0| 2712 2712 SIZ5HB AR OALZS PANs 22
(ignorable missingness: IM)O|2t12 GHC}.
o BEAI= O|#{L|S0| MAROILY.
o 2HHAIE R4 (full data parameter) we= w = (0,¢)2 2oliE 4 UL}
O7|M 0= P(y:l0)2 24018, Y= P(rilyi, )2 24=0|Ct =, 62+ o
= MZE &7l(disjoint)O|C}.

o 09| 222 BEE 2Z0| JH5E BH40| HSIH, Yol O|Z5R| QH=C
Py, 7:00,4) = P(y{”10)P(ri|y”, ).
Wt SAHSs 22 2 5014 09 222 517| QJsiM ZEaE
HAUZ P(rilyl”, )2 2AIE 4 ULt

0 09| 22 U=2E A=z SHZH (observed-data response model)0f|
Bl2i5tH, 1 232 C22 2T

Pl0) = / PO, g™ 10)dy™

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262  16/48



A=Z| 22| Ignorable missingness

5t0] ==ty V2 2E o
Q\C}.

Py, g ) Py, y™ ) Py, 4™ 0)

7

LHletul S Al ety R ER R NP =T e ES AT

P, rilw) P(rily”, ) P(y!”|6)

Py, y{™6)
Py )
Py 1y!),6). ( by MAR)

( by separation of w = (6,%))

20244 9gl 262

17/48



A=Z| 22| Ignorable missingness

2AM7ts 2510 Atz 2M4(MAR 39)
= A

o PAI7ts 2 SHoIM EAIH Atz 24

o 7tsX(likelihood)O]| 7|25t 8. 22 2% (data model)t Z22H 0|

| = =
=2|E B2 A2 H€PHS 0|85t 245 ot 0[2/0x
EM-Z12|S2 0|25 &, CHEOHA|(multiple imputation) & 0|
ULt
o HSE JZ(inverse probability weighting: IPW)& 0|£3t GEE
(IPW-GEE) &%¥: GEE 20| HaFs EYot7| 25t At=229]
HEEEC| A4E ISU22 018352, 1 7HA|0| 7S 2|E F0i5t0]
BEE 4R HOYSHOl D4AS 2HFICH

T = T o

TN SE Lo I AT SIS md O HA|M RR0A P3| X2| w 20244 92 262 18/48



&S 1= (IPW)2 0|25t GEE (IPW-GEE) g

o IPW-GEEE = EtR A== (monotone missing data) IHEIOf| A
AHEE|0, O Alg O3t 2Lt

GEE: > DI'V; ' (yi — pi(B)) =0,
=1

IPW-GEE: > DIV RWi(yi — mi(B)) = 0,

=1
7| small
yi = Wit ¥ind) s w(B) = (ir(B), - prin, (B)) T
D, = %’g:(Di(j,k:)), Di(j,k):?);z,j:l,...,ni,kzo,...,p—l
Vi = VilB.o,0) = G Ri(@)C},
R, = diag{Ri1,...,Rin,}, W;=diag{wi1,... , Win,},
wy = 1/P(Ry = 1y”) OtZ3).

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262  19/48



A=Z| 22| Ignorable missingness

HAMEL=212 24 (Gibbonsd} Hedeker, 1994)

o BAIH =Mt ARE BAIH O[RRE = Hetsto 245Ut
IMPS7} 40|At0 2 SE5IH 12, LINZ|= 092 Haksto] 24590t

o y;; = i THAQ| jRIMY O] SEHSOICH  =1,...,4)

o £ 3819Q| &2} F 203F2 &ZP4rlY =2 EOEE2 OF0|H, 93F2
?letE g2 AF0|Ct.

o MEHALE SHYLY =0 EENE(EES 4%, TxDrug;; =1, 582
Ot 5t A, TxDrug;; = 0), HESE FRH(SWeek;; = \/Week;;)E
et

o A== MARS 7HEstCt

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 20,48



el

(]

\J

Fy

=2

ogk

Z23| 22|

Ignorable missingness

2ESAtE 2M(GibbonsZt Hedeker, 1994)

2455}

=

logitP(y;; = 1|zij) = Bo + B1SWeek;; + BoTxDrug; + f3SWeek;; x TxDrug;,
logitP(R;; = 1) = vo + v1TxDrug; + v2SWeek;;
o IPW-GEES

+V3Yi,j—1 + Va¥i,j—21(j>2) + 15Yi,5-315>3-
2y

logitP(y;; = 1|zi;) = 3.173" — 1.169* SWeek;; — 0.359Tz Drug;
— 0.248SWeek;; x TxDrug;,

IogitP(Rij =1) =6.913" + 0.847"TxDrug; — 2.893* SWeek;;
qlerdh

+ 0.753*yi,]‘71 — 0.674y2‘,j721(j>2) + 1.728*yi7j,31j>3.

Iogitp(yij = 1|z;;) = 3.107" — 1.100* SWeek;; — 0.258TxDrug;
— 0.3455Week;; x TxDrug;.
o U AA|H 2ALR0AM HE232| 22| WEH

20244 9gl 262

21/48



Ignorable missingness

Z33| 32|

sy

IPW-GEEZS|

njo

| 240l Cf

23tel

o IPW-GEEQ} GEES| 24-9|

10 Ko
°

-1.169-0.248)

Mt 21 2= -1.417 (

1.169

L=
—_

E0i5t 120IM 21 2

22/48
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MNARSIOA 24212 23§

° %21Z|-EE3*3 Q| &8 (extrapolation) &=l{0f| 2|a{A] TSt 20|

P(yirilw) = P, rilwe) PG™ 10, ri,wp)

= observed data model x extrapolation model

O7|M w = (wo, wp)OIH, Py, 1ilw,)= QAI7Hs3ICt. 2|D
P(y§m)\y§o),r¢,wE)E% 202 0IAl0] 27t55iCt.

AR AEIEn 2020 9% 2690 2/48



MNARSOA 24212 23

o DIZtH 2~(sensitivity parameter): Ol2He| 2HS Pt=Z5t= 224352
0|

&(w) = (£5,&m) 0| AT, 65
2171 B

—

0| ZHE2 4~ (sensitivity parameter)

o (g wpl| YAHSGHA| 90*8 k4~(nonconstant function)O|C}.
o BEAR IHSE Py, rilés, Ear)E €52 BREM A40|Ct
(constant as a function of £g).

o DHE £0f TIFIA BEAIR THSEE 6,0 YFBHA ohe Bolct
o|0: (s= MY =olie] 2|t XS FFE5tal(index), 2E €52
20l Chsi M 2ol 282 SUSICE 12|10 (et DY E HE{OfA
2t 2t& 2 (full data model)2 A 7+s6tCH(identified).

o IR L= 2=El 2RO QoA MY Jt5SHA| QAT (cannot be

identified by observed data).

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 202441 92 262 24,48



MNARSGIO|A| 242l 2
L HE (y)2t 2SR E LIEIWE AAR S HE(R;)2

° 3H
AUANBDH S 372 RY2 2 Sl St

o MEHD S (selection model, SM)(Kenward, 1998; LittleXt Rubin, 1987,

2002):
P(yi, Ri) = P(Rily:)P(yi)-
o MEMDH P(R;|y:)2 222 7+0f QlsiM 2 2> P(y;)2l
242H0| QYstA BrEstet
o MEARJUOIM UHE BMS BIEA| AMY B0t UL
o & S5H2 3 (pattern mixture model, PMM)(Little, 1993):

=
20244 92 262 25,48

ot

o ZEAE IIH 2R CHE BES Vs &+

LHletul S Al ety R ER R NP =T e ES AT



o 572423 (shared parameter model, SPM)(Ten

o O] BEL 23 BEE ARE AET 4 gk D42 FAT
St

O7|M AE 27158t 24:0] tht

P(y:, Ry) /Pyma (Rilbs) £ (b)db
UBIH O 2 7|29 Z&At=E H|7tL|ES O|ali5t7 |7t o FLCY.

9| GEE: MARS1OI|A] IPW-GEEZ 0|23t 2 nt AFsH

L S ATERSYE IO md O A RIR0M 2EE| X2 WY 20244 9gl 262

26/48



P(yi,rilw) = P(rilyi, ) P(y:10).
Y ~ F(y;0),
RlY =y ~ Ber(r(y)),

AH7IM g(m(y)) = o + 1y

o F(y;0)7t 58t 244 2 (M€ =W, Y+
dHqo= QAATISSILY.

HT
s
no
40
10
H
ol
rlo

ol

HA et oz @45} 5t 4 Qitt. &, 2IZdE

O] 20 2UZ=2+2| 9f 2y
=ME g 4 SUCh
o O P(y?)) EE P(y)7t Bl2420|2tH, QI 2MS & 4 Tt

TR SETaUIN EIamMEY: EIn N 1 @ AA| A0A 22z 2| wh 20244 9gl 262



MEHD 3
—_" o
Qrok 2k JHA| H= 28 %Dﬁ4— 7= (Y, Y, )% 71452 Ri= Yin 9l
=02 E LIEIY = A|A|R15=0|C}. O] %4 DME ChS2f &Lt
logitP(R; = 1|y;, 1) = Yo + Y1yi1 + Yayiz,
O7|M R; = 12 Y7t #SEl Z20|C}

o A3 7|&E D44 MEHDH (fully specified parametric selection model)2

ZE 24350] AMILs SHH, 0] B2 UHRLIE EA6HA| i =

o HtE A2 MEHD S (semiparametric selection model )0l M= MDM&
2440l 282 BAXRO| SILE H[24HOR JHYSICE 0] 2L MDM
2 25t ZH0|M QUAI0| 7hs5tR| Qb2 BIZE4TF ZAStHC) O
0|2

TN SE Lo I AT SIS md O HA|M RR0A P3| X2| w 20244 92 262 2348



I 23
P(yivri|xiaw) = P(yﬂm,m,w)P(m\m,w),
=> P(yilwi,w) = Y P(yilrs wi,w)P(ri|a,w),
reR

017|M Re R;9| BE2&7H0[CH

Yit, ..., Y= M WAQ] A= SEHHEO0IH, S, e {1,..., J}=

HAZZ|I20| &S o|O|stC}. ZEZZ|S0| &R ééxfﬁ(monotone missing
data) IHEI S

I' ?_ I‘ :}_E‘IEH S Zj:l Rijoll:l' (yz]|yzla---7yijfl)
= S = k2| ZEAt= IHO|M AL &=0|C} &

T EE _ oddouT
vi = Wir, - vi0)2 S = k9| ASAIE THHOIM Z&&E2 Ch2a 2Lt

Pre(yi) = Pr(yit, - - Yik) P (Wi kg 15 - - - > Yid )

H2|IM Pe(yits .., yi)E A0l 7bSSH, Po(yigktt,---»Yig)
§7f80f':f
I U HAIH 220N ZE32] X2| 4 20244 9gl 262

rr
ro

>
o
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I 282
J =421 2,
j=2 Jj=3 Jj=4
S=1 7 ? 7
S=2 Py(yln) | ? ?
S=3 P(y2lvr) Ps(vislyit, yiz) ‘ ?

S=4 Pyylyr) Palyslyi,y2)  Pa(yalyi, vz, y3)

07| M 20f| oY= &E2 2AA0| 27ts

= [ |

2

el

o2 (‘JuLtLfjetul = Aer ) IR ERR IR =T P - E T LT

!

Jl0|I

30/t

20244 92 262 30,48



Ije] =gt HO0j|A identification strategies
o MAR for discrete-time pattern mixture models under monotone
dropout
@ Interior family constraints

o Complete case missing value constraints
o Nearest-neighbor or adjacent-pattern constraints

o Available case missing value contraints

@ Non-future dependence missing value restrictions

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 31,48



Complete case missing value constraints

J=2 Jj=3 J=4
S=1 Psao(yialyir) P>3(yislyir,yie) Pa(yialyin, Yiz, vi3)
S=2 Pyyolyn) | Posislyin.yi2)  Pa(yulyin. yiz. vis)
S=3 Palyn)  Ps(yslyi,vie) | Piilyi vi, vis)
S=4  Pyyelyn) Pa(yslyin,vie)  Pa(yialyi, vie, vi3)
Py (yi2lyin) = P>2(yielyin) 2 fIoHM S > 20| 2&52t= TS| 2&
HAH|E 0| 8S 4 ULt
o] 2 Sl o

TN SE Lo I AT SIS md O HA|M RR0A P3| X2| w 20244 92 262 32,48



MR
oo
o g¢l

Ol:]_
=

S22 Al (Growth Hormone Study)

2sioll O3t 4740] 1Z0@ 0|20171 HAH H3

o 1602 479l A5 = Ao|=2 HYHSIFILY.

o SEH: Quadriceps strength (QS) recorded at baseline, 3 months, 6

]

°

Growth hormone (G)

Growth hormone + exercise (EG)
Placebo (P)
Placebo + exercise (EP)

months

o 2t

& B2 QS9| S Hluetet

ojd U AAA R0 ZEZ| 22| U

20244 9gl 262
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H4 522 Al (Growth Hormone Study)
2229k
Month
Treatment k&  ny 0 6 12
EP 1 65 (32)
2 2 87(52) 86 (51)
3 31 65(24) 81(25) 73(21)
Al 40 66 (26) 82 (26) 73 (21)
EG 1 12 58 (26)
4 57(15) 68 (26)
22 78 (24) 90 (32) 88 (32)
Al 38 60 (25) 87 (32) 88 (32)

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 34,48



| B2 H| W5tz g
o IiE S2YHE 0|ES 24
o MAR
o MNAR at fixed points (S1ZHE £A)
o ARFX

o (Y1, Y3, Y3)=quad strength measures at month 0, 6, 12

o Z =12 (0=EP, 1=EG)

o (R1, Ra, R3)=response indicators (1=observed, 0=missing)
e S= Zj Rj=missing data pattern

TN SE Lo I AT SIS md O HA|M RR0A P3| X2| w 20241 92 262 3548



¥y s28 9
o Pi(y1)2 AUATISSICE (s = 1,2,3)
o Ps(yaly1)h Ps(yslyr,y2)2 Ch=2k 2L
J=2 J=

S=1 Pi(yln) Pi(yslyi,y2)
S=2 P(y2ln1) | Po(yslyi,v2)
S =3 Ps(y2lv1) Ps(yslyi,v2)

Non-identified components in red.

oj2u (AutAtCelul = Aokl IR e S TETTTE 20244 9gl 262
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Model specification for Y |S
o Yi|S9 2H:

Yi|S=1 ~ N(ui,0?),
Vi|[§=2 ~ N(M%U%)v
Vi|§=3 ~ N(M370§)~

o 1/2|Y17SQ'| E%’

Y2|Y1,S:1 ~ N((M21+P)2 1Y1 02 l)
Y2|Y17SZ2 ~ N(021+/621Y170'21)

@ }/3|Y17Y2759’| Eéci

Y3|Y1,Y2,S=1,2 ~ N( 321 + B3.21Y1 + 73.21Y2, 05.91),
Y3]Y1,Y2,8 =3 ~ N(a3‘21 + B3.21Y1 + 73.21Y2, 05.91).-

MUY mE o AAIM 20N BE3]| H2| w 20244 92 262 37,48



Model for S
IHE ZA|H(S)= THEEEE 7RICH

S ~ Multi(¢p),

AH71M ¢ = (¢1, b2, 93)0l0H ¢1 + dp2 + p3 = 1.

o2 (‘JuLtLfjetul = Aer ) IR ERR IR =T P - E T LT
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Parameterize departures from MAR

@ Model parameters in terms of (a7, £s):

0 0
& = oy),al),

2 2 2
H1,071, 2,05, 43,03,

(1) 2
Qg .1, 62-17 035.1,

Em =
aggpﬁs-mﬁs-zhagzlv
¢17¢27¢3-
o ?JMjf%%_l- D40 H|QIAl B4 2|1 QIR LS A HY)|
QISHM g nE =Y ST

o oot goglon CHaHA

o) = hi(€n,A) =all) + A
0 1
g %1 = aé-%l + As.

MAR induced by setting Ay = Ay = 0.
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Interpretation of sensitivity parameter
Assume A; = Ay = A.

Ay = EYsY1,S=1)— E(Y2|Y1,S >2),

Ay = E(Y3Y1,Y2,5=1,2) — E(Y3|Y1,Y2,5 =3)
Full-data mean at j =2 is

3
Ea(Y2) =) ¢sEa(Y2lS = 5).

s=1

Effect of departures from MAR quantified by
EA(Y2) — Ea=o(Y2) = ¢1A.
Hence, the contribution of the sensitivity parameter to the shift in uo is
proportional to the faction dropping out at .S = 1.
For j =3,

En(Y3) = Ea—o(Y3) = A{(¢1 + ¢2) + $183.21}-
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Sensitivity analysis
@ Specify a range D for A.

@ Relies on contextual interpretation.
e Example: D = [-20, 0]

o Condtional mean for dropouts at ¢ is 0 to 20 points lower than for
non-dropouts.

o Equivalent to repeating analysis over a set of point of A. item Yields

contour plots that can be useful.

NETINE S s I amAR S sl o o ZAIM 20 23| x| W 20244 92 262 4148



Growth hormone data analysis
Define 0 = E(Y3|Z =1) — E(Y3|Z = 0).

@ Sensitivity analysis: Contour of 6.

Aec
-10

-15

-20
1

Figure: Contour plot of 8
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Growth hormone data analysis

Mean (S.D) for QS at each time point, stratified by treatment group.
MVN=multivariate normal distribution assumed for joint distribution of
resoponses; MAR=missing at random contraints; MNAR=A assumed
different by treatment group.

Pattern Mixture Models

Trt  Month MVN MAR MNAR
EP 0 65 (4.2) 66 (4.6) 66 (4.6)
6 81 (44) 82(47)  80(4.9)
12 73(37) 73 (40) 69 (4.6)
EG 0 69 (42) 69 (4.4) 69 (4.4)
6 81(6.0) 81(6.4)  78(6.8)
12 78 (6.3) 78(6.7) 72 (8.1)

Diff. at 12 month 5.7 (

~

3) 54(78) 2.6 (9.3)
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Growth hormone data analysis
@ MAR analysis shows some evidence that GH increases QS
(mena=5.7, SD=7.3).
@ MNAR analysis shows smaller effect than MAR analysis (mean=2.6,
SD=9.3).
@ MNAR assumption has greater effect on EG arm.

e Mean at month 12 changes from 78 to 72.
o Largely due to higher dropout rate.
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Summary: Growth hormone data analysis
@ General PMM has large number of sensitivity parameters.

o Dimension needs to be reduced.

o Use qualitative considerations.
@ Must decide on a range D for sensitivity parameters.

o Choice can be subjective.
o Can calibrate using variance (no SE) from MAR model.
o Want to ensure Y™ does not get extrapolated beyond reasonable

range.

@ Use contour plots.
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s 20|gle A 0[R2 A0 2teh 20|t
AEL IV UE SAS
by Andrew Vickers

Thank you!
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