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Supplementary file

Appendix A

This section considers the M SFE of the resultant estimators of the existing
combined imputation methods for ready reference.

(A1) V(Ty) =
(A.2) MSE(Tf, ) = [IO + 1) — 21y
(A.3) MSE(T§,) = Y2 (I + IT — 213,
(A.4) MSE(Tf,) = Y2 [I§ + If — I = 2(I§; — In1))]
(A.5) MSE(THp,) = Y I+ 03X20 — 261 XY Iy
(A.6) MSE(Tfp,) = Y?I5 + b3X2IT — 20, XY I3
(A7) MSE(Tfp,) = Y?I§ + b3X*(I7 — Ir) — 2bs XY (I3 — Io1)
(A.8) minMSE(TfHp, ) =Y? | I} — 1101}
L 1
- p
(A.9) minM SE(Tfp,) = Y? | I — II(”]
1
- e
(A10)  minMSE(TSp,) = V2 | I — oo ]
’ |7 (1)

(A.11) MSE(TS) =Y? I + 871 — 2Bi1o1] , i =1,4
(A.12) MSE(TS)=Y?[I; + BT — 2815, i =2,5
o [L+BH{I; -0} .
A.13 MSE(TS)=Y?| 0 " i 171 ,1=23,6
( ) ( Sl) _2/61 {I(]l _ IOl}
. I2
1 min )= (1Y P
(A.14) MSE(TS)=Y? I} 101} 4
L 1
- g
(A.15) minM SE(T§,) = Y? |15 — II(”] ; 1=2,5
1
- e
(A.16) minMSE(TS) = Y2 | I; — (10110)] . =36
z i (If—1)

The optimum values of the scalars associated with the estimators discussed in
section 3 are given below.

I Iz It 1, I
by = R%a by = R%{l’ b3 = R(([*_[Ol ) 61 (opt) 64(01)75) = [Llla B2(opt) = 65(opt) =

I* I15,—1o1
1%1, B3(opt) = Bé(opt) = ((?%—Il))'
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Appendix B

This section considers the M SFE of the resultant estimators of the existing
separate imputation methods for ready reference.

(B.17) V(TE) WEY2JT

(B.18) MSE(T},) WEYVZ (G + J1 — 2Jo1]

(B.19) MSE(T},) WERY2 IS+ J; — 2J3]

(B.20) MSE(T%,) WEY2[Js + Jp — 1 — 2(J5 — Jo1)]

(B.21) MSE(Tpp,)

M= T 2= T 20 T £

WEY2 TG + b1, XpJr — 2by, X3V Joi]

(B.22) MSE(Tpp,)

WEYZ TG + b3, X2 T} — 2bg, X3, Y3, 5]

(B:23) MSE(THp,)

WY g + b3, X (Jf — 1) — 2b3, X Ya(Jg1 — Jou)]

h=1
(B.24)
L i P
] 3 2v2 | 7* 01
minMSE(ThHp,) = };Whyh _Jo _ Jl]
(B.25)
L r e
minMSE(Thp,) = S W2rR | 75 — 20
h=1 L Ji
(B.26)
mindMSE(TS ) = S w2y [ g — i)
DPs h+h I 0 (Jik — Jl)

(B.27)  MSE(Tg,) WEY2 [J5 + B2 T — 285, Jo1 |, i =1,4

I
()= 1] I1]=

(B.28) MSE(TS) =Y WZVZ[Jg+ B Jf =28, J5,], i =2,5

T
L
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(B.29)
L —_
MSE(TS) =Y Wi¥ii [J5+ 8, {Jf =7} =26, {Ji — Jou} ], i =3,6
h=1
(B.30)
L r J2
minMSE(TS) = ZW,?Y,? Jy — 01] ci=1,4
' h=1 L Ji
(B.31)
L r J*2
minMSE(T3,) = > WiV | J5 - “j]; i=25
' h=1 L Ji
(B.32)
- e )’
. s\ _ 2v2 | gx 01701 .
minMSE(T§) = WY K (Jf—Jl)]’ i=3,6

i
L

The optimum values of the constant involved in the estimators are given hereun-
der.

— Jo1 — Jo1 —_ (Jgy —Jo1) _ — Jou —
blh = Ry J1 th = Ry Ji b3h =Ry JF=T) /Blh(opt) - B4h(opt) = i 62h(opt) =
_ Jo — — (J(ﬁ—Jm)
B (opt) = I Bs,,(opt) = By (opt) = I—n

Appendix C

This section contains the proof of Theorem 4.1 to Theorem 4.4.
Under Strategy I, consider the estimator 7§ ,, as

T§A1 = alg”’st + 91 (‘/inst - X)
Employing the notations discussed in the earlier section, we get
(C.33) T§A1 -Y = (041 — 1)? + 0411760 + 91X61

On squaring both the sides of (C.33) and taking expectation, we will get the
MSE of the estimator as

(C.34) MSE(TSy,) = (a1 — 1)*°Y? + ofV2I§ + 6711 + 20160, XY Iy

By minimizing (C.34) w.r.t o and 61, we get the optimum values of oy and 6,
as

1 A1
. I? B
(1 + 1 — ;f)

Y o1
(C36) Ql(opt) = _leal(opt)

(C.35)
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where A; =1and By =1+ IS — {1122/11}
Putting the value of a; ) and 0y (o) in (C.34), we get the minimum MSE as

_ _ A2
(C.37) minMSE(T§,,) = V(1 — ayopy) = Y (1 — Bl>
1
The minimum MSFE of other resultant estimators of the proposed imputation
methods can be obtained in a similar fashion using Taylor series expansion. The
optimum values of the constants are given below for ready reference.

1
(038) aQ(opt) = 752 = ag(OPt)
* 201
(o)
Y I3
(039) 92(opt) = _fTTQQ(opt)
1
<C40) a3(0pt) = (I* 7101)2
* 01
(155 - )
Y (I} — In
41 —__ (202701
(C ) 93(opt) X < Iik — >a3(opt)
A
(C.42) O (opt) :ﬁ; j=4,56,7,8,9
J
I .
(C.43) O (opt) = %; j=4,1.
1
I ,
(C.44) 0)(opt) = % j=5,8.
1
(Lor —1o1) .
4 0, =~ 4§ =
(C 5) j(opt) (Ii{_ll) s J 659
where
Io1 1122 21122 1o, If)kf
Ay=|(1+——=—=):; By= 1+ +Ipg— —=|; As=(1+——
4<+2 o1, ) Pt + 1y + Lot 7, ) +2 IR
FE) 2
e R R e ]

1= —1 2 ) I2

2
*
IOl
*
Il

Ag=1; By = <1+I(3k— >; Ag =1 and By = [1+I§—7u§1_[01)2}.

(i —1)

Similarly, the outlines of the derivations of the other M SE expressions can easily
be obtained.



