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7,1 - (15 07 AR} O)T’ ng - (O’ 19 Os AR O)T’ 2: (O'I‘j)’ o =

n

& b 200 400 600 800
8 0.435 6(0.106 5) 0. 317 0€0.072 4) 0.252 1(0.061 2) 0.225 5(0.048 7
- CUME 15 0.584 4(0.097 0) 0. 434 9(0.070 2) 0.356 2(0.063 0) 0.312 3(0.053 1)
20 0.669 5(0.103 1) 0.504 8(0.068 4) 0.425 0(0.067 9) 0.365 1€0.055 1)
25 0.690 2(0.077 5) 0.555 2(0.073 &) 0.451 4(0.066 1) 0.411 0€0. 054 8)
8 0.307 5(0.074 5) 0.218 1(0.049 5 0.173 7(0.039 2) 0.156 5(0.033 8)
¢ CUME 15 0.427 6(0.072 1) 0.307 0€(0. 048 4) 0. 251 3(0.042 O) 0.218 7(0.037 9)
20 0.498 3(0.083 3) 0.362 1€0.052 8) 0.290 7(0.048 4) 0.252 7(0.041 2)
25 0. 531 8(0.070 7) 0. 401 3(0.059 O 0. 316 5(0. 044 9 0. 281 6(0.037 7)

R2 ETO1EHEH p=10 TEMATEMGEITRRML
. n

LI 300 500 800 1200
MS(h = 16) 0. 284 4(0.055 4) 0.215 5(0. 043 6) 0.166 8(0.029 6) 0. 131 6(0.027 2)
MS(h = 81) 0.289 0(0.063 2) 0.206 3(0.042 &) 0.148 5(0.031 D 0.109 7(0.022 0)
MS(h = 256) 0.828 8(0.141 9 0. 346 7(0.085 0) 0.168 9(0.034 &) 0.129 1€0.025 3)
PRSIR(h = 4) 0. 939 6(0.066 5) 0. 933 0€0.081 3) 0.931 0€0.092 6) 0. 946 8(0. 066 7)
PRSIR(h = 8) 0.937 9(0.078 9) 0.944 9(0.061 9 0.944 9(0.072 5) 0.946 4(0.076 0)
PRSIR(h = 16) 0.949 5(0.061 4) 0.952 4(0.063 4) 0.933 6(0.086 1) 0.945 2(0.078 3)
PRSAVE(h = 4) 0. 946 8(0.067 4) 0.960 3(0.052 7) 0.951 4(0.073 2) 0. 943 3(0.075 9)
PRSAVE(h = 8) 0.967 5(0.056 7) 0.961 5(0.056 7) 0.954 6(0.071 9) 0.940 9€0.075 4)
PRSAVE(h = 16) 0.979 8(0.030 6) 0.962 3(0.048 O) 0. 953 3(0.074 5) 0. 945 7(0.081 5)
g-CUME 0. 280 8(0.049 &) 0. 215 6(0. 044 8) 0.176 6(0.036 9) 0.142 6(0.024 2)
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ARk 24,3 ,4"; PRSIR F1 PRSAVE [ 4) B % 4 Bk Bk 4,8.16. M3 2 Af %1 . PRSIR Al PRSAVE %
M2, PR E A e MS, g-CUME, MRS R R, MS RMARLS, (AR YA R/, MS
TR 5 22 V) B B e B 0 RE L T W] S PR T R B R — N A TR IEE. M2 F . ¢ CUME R it
U A B, R E.
3X,
B2 Y =X + RS
e) " WA R 1.
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B2 HAEZEEn=500f%4kp=140, SHERFEFITHAEGHELA
®3 ETFFIEARBHELAETE n 4L p T m-CUME, g-CUME i3t R 3t Lk
Ik !
’ 200 300 400 500
10 0.898 4(0.114 6) 0.839 6(0. 148 6) 0.794 9(0.183 2) 0. 750 2(0. 206 3)
) 15 0.964 2(0.046 7) 0.932 5(0. 080 2) 0.912 8(0.089 6) 0.875 4(0.128 0)
m-CUME
20 0. 980 5(0.027 2) 0.969 4(0.038 6) 0. 959 1(0.053 3) 0.936 4(0.069 2)
25 0.988 4(0.019 6) 0.984 7(0.024 3) 0.972 2(0.036 1) 0.967 7(0.041 9)
10 0.795 7(0.168 0) 0.701 9¢0. 181 9) 0.607 2(0.182 6) 0.535 0€0.193 4)
come 0.897 1€0. 108 9) 0.837 1€0. 144 7) 0.789 1€0. 160 8) 0.711 9€0. 165 8)
) 0.936 2(0. 069 8) 0.916 9(0. 082 3) 0.861 5(0. 124 3) 0.811 7¢0.134 4)
25 0.953 0(0.056 6) 0.938 9(0. 067 3) 0.908 9(0.096 9) 0.887 0(0.104 5)
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x4 EHFOI3ELHE p=10 TEMAES ¢CUME it R L%
Method .
200 400 600 800

MS(h = 16) 0.945 9(0.073 0) 0. 944 3(0.067 2) 0. 944 3(0.062 7) 0.943 6(0.077 6)
MS(h = 81) 0.935 7(0.095 4) 0.931 4(0.097 4) 0.921 8(0.105 8) 0.933 8(0.104 2)
MS(h = 256) 0. 964 7(0.051 3) 0.919 8(0.100 0) 0. 945 5(0. 087 2) 0.922 6(0.099 7)
PRSIR(h = 4) 0. 967 6(0. 040 8) 0.966 5(0.045 4) 0. 956 0(0.061 5) 0. 964 7(0. 057 6)
PRSIR(h = 8) 0.965 5(0.049 7) 0.966 0€0.049 2) 0.959 6(0.052 5) 0.963 3(0.051 9)
PRSIR(h = 16) 0.964 5(0.054 7) 0.957 4(0.058 7) 0. 959 1(0.053 4) 0.956 4(0.057 4)
PRSAVE(h = 4) 0.923 4(0.119 3 0.902 9¢0. 159 1) 0. 850 3(0.201 1) 0.851 0(0.188 2)
PRSAVE(h = 8) 0.921 4(0.110 9) 0.896 0€0.152 8) 0. 839 4(0. 208 6) 0. 852 3(0.201 1)
PRSAVE(h = 16) 0.904 9(0.107 9) 0.913 4(0. 140 6) 0.869 8(0.175 9) 0.854 8(0.192 7)
PRPHD 0.9213(0. 086 2) 0.929 0€0.077 0) 0.904 0€0.128 9) 0.896 9(0.123 4)
YB 0. 880 4(0. 118 4) 0.884 2(0.113 7) 0.961 2(0. 154 6) 0. 842 5(0. 147 2)
g-CHD 0.817 5(0. 144 6) 0.631 5¢0.205 1) 0.434 6(0.155 7) 0. 341 6(0. 128 5)

15'] 4 Y] = X1 +X? +€1 . Yz = COS(Xg) +€2’ Y.’% = €3 Y’I = €19 &— <€1 s €29 €3 5/1)T E"Jﬁi}‘%ﬁlﬁ‘”ﬁu 1.
B 4 v i [al 5 oR A BE A et SO X R . AL 3, I8l 4 F i : PRPHD, YB, g-CHD KRB B AL T4 i
B LA Tk, = g-CHD R 2 iR 4 1.
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Estimation For Multivariate Responses Central Dimension
Reduction Subspaces Based On Cumulative Slicing
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GAN Sheng-jin', TU Kai-ren®, YOU Wen-jie
1. School of Electronical and Information Engineering . Fuqing Branch of Fujian Normal University , Fuqging Fujian 350300 , China ;

2. School of Economics and Management . Fuqing Branch of Fujian Normal University , Fuging Fujian 350300 , China

Abstract: Based on Cumulative Slicing Estimation(CUME) and Cumulative Hessian Directions(CHD) for

univariate response, multivariate responses Cumulative Slicing Estimation(m-CUME) and multivariate re-

sponses Cumulative Hessian Directions (m-CHD) have been proposed to estimate multivariate responses

central dimension reduction subspaces, modified m-CUME and m-CHD which are denoted by g-CUME and

g-CHD respectively outperform theirs through statistical simulations, are also comparable with selected

methods.

Key words: multivariate responses dimension reduction subspaces; sliced inversed regression; cumulative

slicing estimation; principal Hessian directions; cumulative Hessian directions
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