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Abstract

In this paper, we propose a new method, Forward additive regression method, to solve
the variable selection problem in ultra-high dimension non-parametric additive model with
the dimension p,, following p, = O(exp(n®)). In ultra-high dimensional data, the num-
ber of independent variables is much larger than the sample size. The characteristic of the
”P > n” has brought new challenges to the traditional multivariate statistical method. When
the number of variables p is much larger than the sample size n, we can not use traditional
variable selection methods to solve the variable selection problem. Statisticians proposed
a method called Independence screening to deal with this issue. Independence screening
method use a marginal score between dependent variable and independent variable to mea-
sure the significance of the independent variable. If the marginal score is lower than the
threshold value, the corresponding variable will be deleted. But independence screening
method has following problems: Firstly, when an significant variable is marginal indepen-
dent of the dependent variable, the independence screening method tends to ignore the sig-
nificant variable. Secondly, when certain insignificant variable is highly correlated with a
significant variable with strong signal, it tends to ignore the significant variable with weak
signal. Wang(2009) proposed a forward regression method to solve the variable selection
problem in ultra high dimension linear model which overcomes the shortcomings of Inde-
pendence Screening method. Forward regression method utilizes information of selected
variables when conducting variable selection which reduces the probability of ignoring sig-
nificant variables. In application, it is impossible for users to get enough information to
determine the model structure. The additive model proposed by Stone(1985) is a widely-
used model with high elasticity, so we study the additive model in this paper. Forward
additive regression method is an extension of Forward regression method which also over-
comes the disadvantages of the independence screening method. Based on the results of
numerical simulation, we can see that forward additive regression method can keep stable

performance in solving variable selection problem under different situations .
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&G IR S IE BT IR IR A BRI MR tp > ni IR e 56 0] A, e A R b 2 i)
B 72 HFan (2008) AT$E H #Y, AR AT $E B 89 7 188 SIS J7 74 (Sure Independence
Screening J7i%). SIS J7i%ia AN B A8 & 5 AR & 2 (8] () Bz /R b AH OC R BOk M & H
e ) E M, 1% H AR B R AH IR R EGER ORI 1% B AR B R B S BN
AR ST T AR R, P FENISTr . DC-SIS 753255 — R AN TJ7
o (BB TTEAAEMNADEER R 1 B E LT g 58 0 PRk
i, MO AR T AR ZEERE, 2. YARERBELE G S EETERE
FHORI, MOSZFR T IEIR 7] BE 208 55915 S B 2T =

Wang (2009) $& tH 1 7] 5 [8] V4 77 V5 AE — @ F2 FE b e i 1 3R S2 33 4 77 V5 B A 42 1)
SRl ERJTEEE A AR S R AR & A VH S IS 200 Bk 22~ T R SR Al B 1 AR R Y EE 2
P, FIEHERZEF MR/ EEEANES CIETESE, CAERNTEASHG
B

F) HI7 [ A 0732 2 B T i D e e S AR Y T AR Bk I R, H AR R R
S ) R R, AT R B R A U RS SR B A T R A R S A
B LRI, 16 BN N Pl ZERA 70 AR A il A 4 1 45 1) AR 7T e 2 5 SO ORI iR
7o YRR G NN G W A2 AR LR S T, AT R H DA EAEH T,
Uk [) {1 (B A D7 VA A0 AT R 08 A T AR Lo it A5 T I AR B R iR A 2 — MR H
SR ARE o HH TR AL 25 4 I R G DL R SEBR S BB PR M, X EER RATT Y %
K 3E Yo B O Tz R B AR R BT B S R B . Stone (1985) it i H 1B
Wy = p+ fi(z) + falwg) + .o+ fr(y) BIRTIBERLE — AR %

AR SR AER DT FH 1) /T [8]UH J7 5 SR R AR S E0nT IS Y R 1) AR B e 4 ) R A
T EA BB AT YR SRR BRI, R TAMESNSESHAEWITE
PUH 22 R, AT EVE T ER BAR R R AR 2 2Bk 2 AES TR 2 R
N AEZ RS T AR Bk 8, AR SCHR T 1R AT A0 E]E U7 (Forward
Additive Regression), 1% /7 &4k 1 ) if =] VA 77 25 1 2 A SR8 O 72 12 SE AR I 6 il 1
454 T b-splineff 5%, b-splinef 5% B 14 3 26 M bR 5004 460 o 2 14 R 50 T B 2 1) e
Al Y (Additive Models) &5 44 T [ AE B 35 in) il . B ASEA0L 25 SRARA 1T LR
5NIS. DC-SIS. SIRS. INISJ7ikAHLL, FARJFVEEA WS —% M8 Sk a0k .
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1.3 AL EEN AL S E A

AREIGPEN R, FHIZITEANRERRIES T IR (AR S8 R 8, FRATTR anfay
XTI ET[EE AT ? ok, AR SRR ETTEON BLRRA: 1 BfA TR ET R
ATTVETCIEAR R AR BT DO B S AR B e R ) R 24 0F R AT [R5 A AT T ek
iz Reg i R AE S BT A B R AR e £ A, it JiE B 7 VAR A e A AT [E] )
777X (Forward Additive Regression).

[7i] 5 (51 U5 77 25 £ 7 /& FHDohono LA & Cohen (2006) $& i f¥1, (B A AT17E B St SC &
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PRSI M AR BE L) . Wang (2009) ZEARAT TR JEAE E3E A 1 1) i el A
FAESERNE RN N2 BA RGBS B, FFiat A 5¢ i 2 E B 40k 1 B
[ {7 [90 U517 VA BT FeAth 5 ¥25(STS J79:. LARS 7% ISISJ7i2) 11 fif v 2 B 2k A
B (AR B B ) A B — B AR A . AT EETTRR AR K R AT [ 7 VA ) IS
FATEEMS T — AT, W Wang 7818 3CH Firdie H 1S 1) 117 [0 U 077 vk 5 0 2% s B 5 Ak ke
AR RS SCHR TR A 1R RO T b0 [E] )9 75 ¥ (Forward Additive Regression), $A 5K [m] B AT
bnel=77 s F 2 kA BT s A R 1A 208 5 0]
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