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What is the distribution of R?

» Let data D = {(xl,yl), (X Y)Y U {1, - X}
» complete data{(x!, y'),... (x",y")} with R¥" =1
> data with missing values {Xp11, - . - Xo1m} with R™E7TM = @

CAR Missing Completely At Random R L (X,Y)

» o bias if only observed Y values {y*,...y")} used
P Can also use imputation as in MAR case

MAR Missing At Random R L Y| X
> bias possible if only observed Y values {y,...y")} are used
because R L Y
> (XY vy RY), . (X", vy, R™)} together with {(x™, R™1), ... (x™™, R™™)} has information
about {ynJrl7 . .yn+m}
> Probability distribution of missing values Y™1mm ig

Y ~ p(YIX,R=0)  and| p(Y[X,R=0) = p(Y|X,R=1) 6
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Imputation for MAR with Monothone Missing data

» Example Clinical trials with drop-out Each patient i is observed for a t =1,2,... T’ with
T' < p. Hence y' = (y{,...y3:)-
» T can depend on the previous values y7 but not on the future values y 7=1P

» T'is the missingness variable
x1.; 1s the “always observed” data
Xty1: » is the missing data
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Imputation for MAR with Monothone Missing data

> Example Clinical trials with drop-out Each patient i is observed for a t = 1,2,. . T7 with
T/ < p. Hence y' = (yi,.. yT)
» T can depend on the previous values y7 but not on the future values y "=1P.

> T.i is the missingness variable T-_—_ s—‘-ow‘w\g '\{WVQ

> x1 ¢ is the “always observed” data

X{1: o is the missing data

¢ t=t,2,--p!
wj:t mﬂmm)?(wﬁ\ %y, t) = Yt >

’Y w\,\ssw\g
(g

S P AV
do 0410519 G 5)
=0AD 3 ) =y
=34 : (Ra| Ky, T=4 i
OAANOO +'=5 ? : (-533
0O Ao s
> R UR A 2

STAT 403 GoodNote: Lecture VII




O
@Qﬁk POCL I Yopiz, T=3) = 7 wo date. ||
1 o doda QA \L
olllob Nand add iFonal asurmpbons
“9 B4 R | #Jlx3=o)3=\:t}
2l o B g Mo | Rt
B Brs e by foc ottt
L &
'?C\Lu(;t\\\‘fb) -—?(_‘f\-&H\‘LftT) <¢ E)
A ©
%&c}o +o QN%V\CLQ W&hOV\
;?ou\mm @6 Tnduust 63 6= E[‘LQ
2% -?[%W*Quﬂwq’ ls}
Ned  PK]=T[%rp] .
Y= ‘7“'\‘.—\:,\*-&,.\-( 1%
5 wssing
Cc\»alw ru.Q(L)

P(x)== (7\%)?(%:6“\%‘:@)’?(*&\%&\ Herrs) R Xipm )



Naod ‘?’[X]Z?{*r@]
%= Yerig| Paort e
5 Wsstvg

P(x)=7% (7\%)?(»Lb“\xub)?(%w\xw}w) RO K pm)
Moreowr T aleo s amfs whoud X, Tt

xmﬁi ?C%Hc)=
=t

=110
5 byt oo
L=\
? o AAAN OO
- zﬂ?(wﬁ(m [T-¢) Pl | 104) 0o A\ O
A 104
| oA
' )R T e
?(m\‘\ﬂ 8 «_\_
2
we Dlx) fo avtmale © N o= O}
(el TN, e

Fnaly 12
\ M <
Wi impukation = Complele damplt = astimate O -
e



