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Theorems 5-8.

Let Co = {0(v) = (61 (v), - ,dp(v)) : v € [0,1],61(0) = 0,8(v) is continuous on [0, 1]},
= (0',a)’, and f(v; ) be the conditional density function of X'a. Denote W (e, d2) =
(le,tSQ(X/a)IZQXI)I,

i = /miK(m)dx, - /xiKQ(x)d;r, P(t|2,%x) = Pr(T >t|Z—2,X = x),

F(z,x):/TP(t|z,x))\o(t)dt, s00(t:©,81) = E [P(t | Z,X) exp{Z10 + 61 (X a)'Z}] |
510(t;©,681,v) = E [Z2P(t | Z,X) exp{Z10 + 61(v)'Z2} | X' oo = v] f(v; @),

520(t;©,681,v) = E [Z2Z5P(t | Z,X) exp{Z10 + 61(v)' Z2} | X'av = v] f(v; ),

511(t;©,681,v) = E [ZoX'P(t | Z,X) exp{Z10 + 61(v)'Z2} | X'ov = v] f(v; @),

ro(t; o1, ©,81,85) = B [P(t| Z, X)W (01, 82) exp{Z}0 + 6, (X' @)/ Zs}] ,

ri(t; 0, ©,81,85,0) = B [P(t | Z, X)W (a1, 85) exp{Z}0 + 61 (v) 2o} Zh | X' = 0] f(v; ),

ma(t) = E [P(t | Z,X) exp{Zi60 + B(X ax0) Z}W (0, B)

ma(t) = B [P(t | 2,X) exp{Z160 + B(X ) Za}W (o, W (a0, B |

A(t,v) = B [P(t ] 2,X)Z2W (a0, B)' exp{Z460 + Z5B(v)} | X'exo = v] f(v3©0),

D, = /OT {%"Z;)(t)/ - mz(t)} Ao(t)dt, Da(v) =/0 {810(201;7)(15)@)/ H(t»v)} Ao(t)dt
D3(U):/O ro(t)

T {%(;v) —ri(t; v)} Ao(t)dt, X(v) = /OT s20(t;v) Ao (t)dt,
i) = /OT {W —Da(v)D; ! {% — w)H Nolt)dt,

ro(t) = ro(t; 00, @0, B, B), T1(t;v) = r1(t; 0, ©0,3,3,v), soo(t) = soo(t; O, B),

s10(t;v) = s10(¢; ©0, B, v), s20(t;v) = s20(t; O0, B,v) and s11(t;v) = (t @0,,3, )
Let g satisfy the following integral equation in Cp: Ds(w) = ( fo ;v)dv.
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Theorem 5 Under Conditions (C1)-(C7) stated in Appendiz with Z = (Z7,Z5)’, we have
16—l =0, |&—af -0, sup [B(w)—Bw)||— 0,
O<w<1
in probability.

Theorem 6 Denote ® = (8',a’). Under the conditions of Theorem 5, if nh* = o(1), as

n — oo
vn (e - @0) ~ N(0,A), (S0.1)
where

A=D;! /OT E [€(t)P(t|Z1s, Za2i, X:) exp{0'Z1i + B(Xjaxo) Zai }] Ao(t)dt(D7 ),

&it) = /01 g9(v) 8;2(()75(;;)1) dv + {/01 9(v)Ds(v)Dy ' dv — [} {Wz' - ;00(8)} — Z2ig(Xieo),

Wi = (Zi;, B(Xiaw) Z2:X})', D1, Da, P(t|z,%), g(-), s10(), soo(:), ro(-) are defined in the
Supplementary Material.

Theorem 7 Under the conditions of Theorem 5, if nh® = O(1), for v € (0,1),

() {Bo) - B0) ~ 3l = A7 B} B N0, V() (80.2)

where I, A and V (v) are defined similarly with those in Theorem 3 except that 3 (v) and ¥(w;v)
are defined in the Supplementary Material.

For any function ¢(w) = {#}, ¢2(w)’}’, which has a continuous second derivative on [0, 7],
let 1O + Iy ¢ (w)B(w)dw be the proposed estimator of ¢;© + Jy ¢2(w)B(w)dw. Theorem
8 below shows that © is an efficient estimator of © and ,@() is a semiparametrically efficient

estimator of 3(-).

Theorem 8 Under the conditions of Theorem 5, if nh* = o(1), then, as n — oo,

1O + /T q&é(w),@(w)dw is an efficient estimator of ¢1© + /T #5(w)B(w)dw.
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