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An approach to estimating nonlinear sufficient dimension
reduction subspace for censored survival data

CUI Wenquan, WU Chenglong

(Department of Statistics and Finance . School o f Management , University of Science and of Technology of China . Hefei 230026, China)

Abstract: An approach was proposed to estimating the nonlinear sufficient dimension reduction (SDR)
subspace for survival data with censorship. Based on the theory of reproducing kernel Hilbert spaces
(RKHS) and the double slicing procedure, the joint nonlinear sufficient dimension reduction central
subspace was estimated by means of the generalized eigen-decomposition equation. And the weight
function was estimated by the definition and property of SDR central subspace. The efficiency was
improved by the iteration method while the algorithm was being implemented. Finally, the performance of
the proposed method was illustrated on simulated data.
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Tab. 1 The nonlinear dimension reduce results of RDSIR and DSIR: mean (standard deviation)
censored Accl Acc2 Acc3
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percent RDSIRMD DSIR®) RDSIR®) DSIR® RDSIR® DSIR®)
0% 0.496(0. 839) 0. 888(0. 611) 0. 638(0. 808) 0. 064 (0. 581) 0. 811(0. 763) 0.5770. 642)
20% 0.503(1.018) 0. 844(1.419) 0.625(1.011) 0. 070(0. 424) 0. 801¢0. 591) 0. 555(1. 185)
100 40% 0.465(1.099) 0. 841(0. 735) 0.616(1.056) 0. 065(0. 469) 0. 771(0. 604) 0. 555(0. 870)
60% 0.379(1.151) 0. 700(1.577) 0. 601(1.252) 0.071(0. 426) 0.702(0. 843) 0.459(1.171)
0% 0.612¢0.773) 0. 958(0. 176) 0. 694(0. 621) 0. 063(0. 361) 0.937(0.173) 0.623(0.517)
20% 0.597(0. 724) 0. 945(0. 241) 0. 707(0. 438) 0. 051(0. 383) 0.924(0. 221) 0. 618(0. 528)
(
200 40% 0. 557(0. 853) 0. 935(0. 313) 0. 705(0. 475) 0. 055(0. 405) 0. 896(0. 295) 0.610€0. 574)
60% 0. 487(0. 960) 0. 876(0. 845) 0. 683(0.671) 0.061(0. 469) 0. 834(0. 464) 0.573(0. 819)
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2| BV

Step 3 A v=y+1,HEH Step 2 HLEWS. &
LA

GHDT

(1) DT, (b)) y—1 WT
ar ((Z']y‘ ar ) (145§ ;

—a? (@ o) 'al

{14 Foe R AT AL A S 75 WSO8 % 0 AR 4970 224 L /)
T 1X107 i}, A ek B Sk Br WAl

T E A EEESOEBESY RDSIR ()R, % 18
A AE B R) 3 2 LE 9 2k 2R B PH (proportional
hazards modeD "™, 2%k R K

At ] XD = xWexplu (X))

HA AR APERR LRSS 20 (0O =20 NHEL

RO A 7Bt 18] 2 (33) A A L SCiR[10 D) o i
et ia) C IRMNIIEIS A6 U0, o) 3 ¢ R/ EA
I 2% L.

. InU
I= exp{u (X)) (33)

ZICIEAM A N0, 0.8 1),
w (X)) = ui” (X) +ui? (X)),

5 10
u? (X) = D) Xyl (X) = > X0,
i=1 i=6

A LLEH O wi® (XD 4322t k£ e Rk
YegEF AP B =100, PR
E(s,0) = ((so0) + D7,
W Zr KA (training) N n, = 100, 200, M {2 £E 4%
(tes)H 1 =200. I8 X = Cuy (XD sy u, (X)) 4 5E
NXouy Co) FETHEARRAE TR EE (accuracy) iy
Acc(u; (X)) = max p(u, (X),b'X) =

be
oG (XD (X)), g =1,
RDSIR A3 7 . DSIR Jy SCHRL3 142 il i1y
2 4N HeAB SR 024,20 %6, 40 %, 60 V6 B 43 31 FH X
PR 5 A BRAZ G T AT OB 45 R L& 1. 3]
FIER
Accl = pCuy (XD, uf (X)),
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5 A5 &

Acc2 = p(u (XD ,uf” (X)),

Ace3 = pu; (XD yu (X)),
M 1A LAF H, DSIR 8 % 31 Lk 1 [ 4E 45 1 74
53 (@) S T TR AL 23 SR IUE B (@5
FHECTT 7 RDSIR R85 48 BUR 2 1 AR R 40 (0 15
B(@FD . I HAE 7ML (.
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