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R JE 2t it R O A AR A R AT R R G IR L, e @R F 45 7T 15 R 18] 5E B 69 77 K A E AR AR 2
BEAHBEES ATHEE LRI R A, PIC ikt dh B 5 MIRMIB 00 R 5 KT, A BUR AR M 4E.
KEEIR: ARERF W2 RAARE; #r it X R FRUE; 2R A6t
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Progressive Interval Correction Method for Numerical Label Noise

JIANG Gao-Xia', LEI Fan', ZHANG Jia', WANG Wen-Jian'"

'(School of Computer and Information Technology, Shanxi University, Taiyuan 030006, China)
*(Key Laboratory of Data Intelligence and Cognitive Computing of Shanxi Province (Shanxi University), Taiyuan 030006, China)

Abstract: In regression tasks, numerical label noise can distort the true distribution of data and weaken the generalization ability of
models. Data filtering is a commonly used approach that can reduce the impact of noise to some extent. However, it is prone to the issue
of over-filtering, leading to the loss of effective samples and the shift of data distribution. This study presents a progressive interval
correction (PIC) algorithm for regression label noise. The aim is to tackle the problem of sample loss caused by data filtering and
effectively reduce the label noise level. First, based on the posterior distribution of the true labels, the validity conditions for label
correction are established to ensure a reduction in the label noise level. Then, the labels that meet the validity conditions are corrected
using the maximum a posteriori method. Finally, the labels are progressively corrected and optimized by gradually narrowing the range of
the credible interval. Experimental results on both benchmark and real-world datasets demonstrate that the PIC algorithm can significantly
reduce the noise level of data and effectively enhance the performance of models.

Key words: label noise; regression; label correction; progressive interval correction (PIC); noise estimation
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25 F HMARAFERF okt X R AR E 7 ik 1549

B 3 AR O AN A3 A (AR g 7 UL B T AR AR E B B LA G i R S T R 2 B35 e B, 4
an, AR AR A TS, B AR I R AEAE 22 57, AN [FIARIAE 0 TR — NG R 48 4R B Am i T BEA7 A
BRI 5N K AR P Bl 55 i (AR RS e 5 LE 23 AR 58 P bR A6 75 B8 52 %, L R R A &, 4
PP b A8 B BCEL A BRI 200, T [ A rh B AR A8 T B T — ik ELA PR mT R A 1% X ] .

I R bR 25 P 2 2 7 ik 3 N A 75 T A BE AR R e 75 ) . AE AR R 5 1T, e Ve v B PR R 4 R . B A5
4R R BRI IS FE L U AR AR S8 i A e s 8 A2 U7, 0 T, o e 7 S 9B R A 7V T LK 22 B0 75
LR IEY. 5 e A SRR AR L, 52 I RS R AR I I A B IE S5 R, AN T S AR A T AR (] 3.
P11k, AHSCHRS A7 R A B AR A MR A O — SRR R A 10705, AE N AE 55 v, M A i 8 ey T ARG XU /N3
JeR B B A FEL AR R P () 9 Tk U . T R P b A AR IE A L, e 7 e i DA AR X R £ 7 28 A T S
¥, A GINBOMOFRRENE R, (H o TR B AT e T SR 0 A A 2E A2 . BRI IEAE ORFF 2 2 A ) R I
AR 22, (HAIRBIEAS Z ] BE 2 5| NBUMOAR SRR . b [ bR 250 75 X LURS AR L, H AT B PR A 7 (1
TEYETT I AR P S 8 . 58 A e PR A AR B R IE A2 — TR L PRk (KA 55, 7 B AR A B 22 S G B ) 156 5
AR RS IE AR 25 (K0 BEAm v, LRI 52 A BRI AE HARE, RN F B RA MR IR TR, U R i 2, B4
LIS R A W 4 e 75 SN, i DR e 2% SEBUAR 28 o B P B A S T T AR AL

FEBUAT BRI Bl LA WE T, 0 T AL ARAR AOREAS, W SR RS EL R 2 1R AR AR, H 50 A 2t M) ) St
FRTHEALIE RE U2 AT {E AR A IE ek S HOHE 4 R, B TEOR B R 2 M EL(S B R, I8 Bl SRS vk M 3d J 4
) LS AT AR AR A5, AT A ASE 28 2 > 38 S it B o, A SCHE B DRI 75 /RSP AN TR AT B T, A5 —Feli
HEHR I/ B A R AR 2R, B S B AT BB SRS, & 1 45t T AR & B 4R Rl ik sX X TR R IE Ao
. FERES T B R, SR RARAR R HERA (K T-15 s, 2K 0 D8RR AT H A RT A5 DX TR, K XAy 1 i el AR
IS TC R A I AR K, 17 A £ DX A M 2L i ARG SLZ A 1E A e e i . LR ROAR AR IR 1 Sk 2. ] 1(a)~(c)
AT 3 URIERIVEARI AR, BB 1 AT, MR ARAE A B ORI IE A S AR K T AR AR

o SR o MR o iR
o fIRMREHE CRIRIE o REEEUE (AALIE) o MM (RAZIE
o MREHE (B IE o MEEUE (BLIE) o MU (BRIE
A X ) A X ) A X )
— WERIE —= FRERIE

| %Wﬁm

X X
(@) 5 1 KIZIE (b) % 2 KR IE (©) 38 3 AR IE
B & s b ARRSE R IE SR

A EETTEVESE 3 7.

(1) BT ESEARZE I G U0 o0 A, M FS 7K IR AR A 45 HE — TR B A TE (1 5P S Ak, R PR 25 g 75 7K~ A 152
TR IE 7 R4 T BR IR .

(2) $2 tH —Fo g 75 i 2 117 18 X X [E) %2 1F (progressive interval correction, PIC) 532, ‘& LA AR 28 1 i K G B
(maximum a posteriori, MAP) i T Ay A IE — F A MR BN X T, 43 FHAe TR WL AR 2828 Tl X [A) 2 A1 R IR
W P bR . 3K 8 X [A] f] - A2 B2 AR A TR SR SR AR B 2T, DA DR S s TE 35 2R.

(3) FER MR & ERSEIR gl BRI, PIC REM T o5 de it 10 75 3 B U7 2. FE AR A TH AR B A THAE 55,
PIC B2 A] LA R FAARK 3 A0 R AR 2R 1) ot a5 22

2 HBXIIE
AT AR R MR 5 AR B D5 9 7T B 2 B P T SRR S5 T SR R BR RS MR A 5 22 TR A WY L AR, X [

© PEBEERKCEIFR  htps/www. jos. org. cn



1550 HAFFIR 2026 FF 37 AF 4 B

VAT 45 B 2R b 25 e 7 (1) Ah B 5 VR ARG B G B ZE A 1 BT 5B 55 A SR R, 22 38007 R A An 28 st 18 S s
SRR M 7 ] R, T i T AR AR IE (9 D7 VA B R 5 S R B T A7 AE ) R R R =5 (1.

St 2 ) A o B 7 i, AR T e N VAR B ) B AR R AR R R TR B BE IR F (ROF) (4 it
JET7 i, Hirh ROF LA i [A] 5 A0 5 5 B e A1 B LA, ROF B8R, REAS & bR A5 BB . Zhang %5 A1
SRR AR AR S bn B Mg 75 4 — Fh gt 2R B4 IE (progressive label correction, PLC) 5y, 5028 % AN g
22 28 IR IEFR A AGE SR m S B VE R, SCIR [15,16] R VARSI IR S ROEAHLES & IR SEEE, H DA# ko AT 55
FH R PR R 7S i i, IX — MK AR A N A Ab R TSR AL 1T O A SRR B AR

St [N AT 45 HP R B B bR 25 e 75 1) 1, Martin 256 A U702 3% AR K153 ik (iterative partition filter, IPF) J57% A
Gy RS ITR BBV SS, ZITVEAEA M AT I T 5 BRI SER, A58 Ak ARTT V20 A Mt S b A7 VAl (X 2R
TTEAR T RS A RIAS B X 01, 2 3 B3CA0 2K PR 0% T B30 ) A5t 5 1 .

AL, B AR B e 5 8] AT 55 ¥ v 19 Ji A2 07 v B O I [B] VAT 55 (R REPE . [V 4R S UE (ensemble
filtering for regression, RegEF)! Vi FFl 8 B2 > S, Kt 2204 S WA 0 (1 00 5 A% by S W40 H, 3 sk 22 50 S ALl
Bl E bR IE R, 2430 46 [0 )9 (edited nearest neighbors filtering for regression, RegENN)! i —Fh 25 i [y 3 3
AR AL IE TV, 127 1K TR 2 55 1 3 I R HEAT EL A, KT BRI AOAEAS IR A e A BE A, L 25 N B2 et [l
VAR A 3R T H IE N BR{E 1T € (adaptive threshold filter, ATF) 142 1% 4K JE (ensemble iterative filter, EIF)
T3 i TX PRV Gy A R T oA TR R S S Y T R T i, ol e 7 o R e R R RE A SO FE A AR
Jiang 2 N UHE W T —Fhig L RE A% £ (optimal sample selection, OSS) HESE, TZAE L TEVZ AL 1% 22 5 R 1B (590F T Bk
B RRME A5 T REA. MRS OSS MELL ¥ i1 T 78 55 15 251 )€ (covering distance filter, CDF) Fldx K 5 5 5 id
JE (maximum a posteriori noise filter, MAPNF)?75 3. 9 T fi# vk OSS HELE H AR BRI E A 280 5 2 P45 ) {8, Jiang 2%
N PHR T — R AR AR MR A 6% (interpretable sample selection, ISS) AEZ2. 1% HE 4L 7E {7 B3 FH X 5 A e 75 7K T £
) I S5 KA AT RS A ) #ci, JFARE 1SS AEZR B T #r N\ X8 55 ¥E 29 1 I8 (embedded covering distance filter,
ECDF) J5i.

TEIUA B BT VAR st 75 A B gy v, S YV R V2 SR FH I A2 SRS . SR, X P VAEAE B RS RR: —J7 T, &
TE 22 BRI FE AR A AR b, AT AR S W] e b O ROPE AR IR R, 5 SRR W] R F ) GBS B/ o5 — i, i
PRI VT BEASIR SR AR B IR N TE Jr AR RHAIE, 51 R /0 A S 10/, 33 T s Js A BN R AR e PE Sz (e
3/ &

AT PR IE B R B KR SR I AT 1t QX (A48 I B9

WA EEBIEEE D = (x,y)Y,, x, B | MRERIVRNFE, 3, Rn 58 | MEAREER . G B 0EE 2
BUFRAEME P I T-H0, MIVLIARZS y, BT REAS TV 70 AR AN L S0AR 2% 3,

TE X 1. HUEBYFRZENE 75 8 SUA):

€=y, —Ji (D

TEX 2. [FAREEY m TEHURAE B RZE SOR:

ri =m(x;) =i 2)

BAANFEAR BLSERR A (1 5 50 4 A1 v] LLE T 2 AN QR REAR IR AR 25 B 2 AN BT (1 TR AR 25 SR A 3 . i BT S A 2
(Gaussian mixture model, GMM) 2 f% 3 AR5 WL AR —Ff g 3t JE 5 2, e i Ink 20 & 22 A v i 23 0 0 SRRk
BSR4 5 50 o AT, FOME R 25 P ek O

JGEDIE T SIS 3
o, e RoREE kA B AT IRUE, 28 kA m iR % R EUN:

1
OO s Zy) = m 'CXP(— G- 1) =G — ) 4)
x

0 —
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S, g, WYL, 5, S9HRAERE. AP LR % AN A A R4 8 A B T
31 ARERERAMIIBE

IR A4 BRI D 47 N, MRAEHERE OB IE THE D), 41 N, MRERKEIE Y BORZIE T4 D,), iy
N = N+ N,. PR VR R RO SRS D = D,UD, . EARITSHRE R ARSI, (LT LA AR — SUPERFAE (UiE4p
A B RCHET) HR B SRR I 1. 45 O B SR R A, AT 1 44t T ARRE (RO M
FOKT) AT A

FEIE 1. 3 T U SR 98 D, B IE R SRS D BN KT IR A0 780 A A MR TE R A I,
ST 5, W%k T I A, B

i =3 > A= Ep(e?) < Ep(e?), Yi=1,2,...,N, (5)

Hofr, A= \/Ni ST max 26— 906~ Ex(G). 0], N, F bR sk IS D, 1R B, 5 A BUAARAE, 5, Wil e

SERRZE, Ey(5:) Rom KT IR AR £5;) I ESLARZE I A
IE B X TFACIEF4E D, FIRMERFEAR (Vi=1,2,...,N,), B!

1 Ne
yi=9il>A= \/M Zi:l max [2(5; =) (§: — Ev(5:)),0] (6)
~ 2 1 Ne 2 A A~ ~ 1 N 2 ~ A~ ~
= @i—y) > ﬁc 1 max [2(9; = y) (i — Ey(5))),0] > J\TL Zi:l ®i—y)Gi— Ev(5) @)
KA N, AR IERE AT B A 25 20 i 43 ) A (E Pl 45
1 A 1 .
N Do O3> 5 D 26i= 306 Ev5) ®)
= Ep (3 —y,-)z >2Ep (9= y)i— Ev(5:)) ©)
= 0<Ep (v —)A’i)z +2E, (yi—9)0i — Ev(3)) (10)
WIAFEEIN - E, (5= 50)2, 15
Ep y(3: =5 < Epy[(i=3)+ @i =5’ (1n)
N”E 9 — 3, N”E ) 12
= N pyFi—=¥) < N p.y(Vi—¥:) (12)
N,
P [E A #EDM.Y()G‘ -7, AT {5
N, N N. L N, - N, g
NED,,.Y(y:‘ _yi)2 + NED(.,Y(yi —)’i)z < FED,,,Y(yi _yi)2 + WEDL.,Y(yi _yi)z (13)

ook, Je 3B E F AR D b IR 5 TUShR T4 2, A7 20 BRSO S D wh b 15 LS b
(T3 ZE, B Ep(e?) < Ep(e?). UEHE.

S | W, 42 B A B B ARG T35 (T R GBI B A) B, SR T 8708 5 400 R b 7 DL
ReIE AR P K, T BV R, e IE R RAE— SRR LT A bR MM b, TR b 2 57 240 LA o
SRR 7 R (T F W A0 0 PSR4, TR B R 2.

32 BARWKIE

FESEBRIE AR 5 of7, FUSRRAE 5 2 AR 0. 2K SO AR 1 % A B2 GMM. # R ST S bR 36
G]T, FEARAF A 5% (MAP) S50 T 45 R A 10 G, B0 R 5 0 o P KR 45 (8 9 AR A
1S AT TS (L6 2 A 1 PRty A, DU S 2 T e g .

HSARA R B A

FOY= D MG S (14)
Forlt, g =y FRGE i AREAOSE kAT Y7 240 A b 2 A
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( 4 )”5 median{]y!” 1}
3, = featamiy; —Hals

3 VG )
St = 2 3 . g R AR L, mediant) AR R,
bk, %FFE 2 1 R RS FRZE 9; 7T LARYE MAP J5 U545 31
Yi= argmng@z) (16)
R, LS A -
B = [ 168 an

MR L 1 R [y -5 > A B, AT RLE HAR AR A A I (16) BITRASREE, K AR I 7 EHR
RNEKFERARIE. HREFEENE, B TSRS AEIERRE (A (14)-(17)) #UE FEAT =, T EEAN 5.
3.3 AR XERERE

AT T — AN X ARG IE (PIC) Sk (Bvk 1), FEAFE 3 MM B (1) $ B HE SR s ki 43 AT
BEEMTTSEESE OB 3. 4); () M/ FEERI 402 (S5 FEL J=5) 15 21 2 A2 TRINE F T 1) 22 L S hm 8 11 5 36
G)AR, SR JE R BE A X (A1 (B IR 5-7); (3) Wi AR IEAF & 2k AF IARAS (P UR 8-15). Bk b I B A 0
VSRS B RS RG2S 1 B BRANEE 2 B BRI () 2 28 2N O(n-log ), 28 3 BY BRI (A B 24% BE 2R O(n), DRI A
FVEIET RIS 2 E 8 O(n - logn).

&% 1 Wi X AR IE (PIC) BiZ.

BN PEHEHRSE D = (x,y)Y, I To, 2K p, THRRIDEE J, BB m(x);
i IR R%ESE D.

1.7=T, D=D;
2.do
3. AR RUEE I GRS m(x), FETU AT A AR AR IRREE (yr )Y 5

4 AR Ay, 2RIy R z-score(yf;“), B Z-score eI 5596 L HVIGT 7 P B % 40 T 358
D, (|Z-score|<3) M 5E4E D, (|Z-score|>3), HFEAR BN N, FIN,;

4 D, BENLRI S )9 T ASTFAR, 20 AT HRIIZRENAREL m(x), 100 D, WFEARRZE yP(i=1,...,Nyk=1,...,J);
6. RIBAX (14 A5 HTEAMFEARTRZEN GRS, AR (16)s (17) WHEAGTHE 5 FEE E,G5);

7. WRIEAI (6) BT HHE A;
8

9

il

. ifT>A
. for each y;, € D,
10. if y, ¢ 9= T,9:+ T then y, — 9;; /XA AMFREERE IE
11. end for
12. else break;
13. endif
14. &9F D, FIRRIEJG 1 D, 1E 9 D;
15. T« T-p; /BHXEF4E
16. while 7 > A

4 SHSH

AR T P HE AR TR RN SR AR SRR, T SERIIERAE RGN 64 f Windows 10 15
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Bl b 581, CPU A4 Intel(R) Core i7-10700H, CPU #ii# 4 2.9 GHz, WA£4 16.0 GB. HH12 4.1 75 {# A Matlab
R2018b %if8, & 4.2 W HISZI6AE ] 7 Python 3.8 Al PyTorch 2.2, 3:5% ] NVIDIA GeForce RTX 4090 GPU #l 24 GB
AT .
4.1 FHEHIRSE

B, A BEEROR AL I 723 I EU BRI 2 e ZR AR AN AEE, 7E I ZREE o N LU O B A LR 25 75 5
SR G I BT 4R 7 1k R LG D A I RS 1E M PR RE AR B i A8 A R IE i R AR I RN UREAY, FAE
W BRI R, A T #OREE RER e, BLEPIRES 5 IR
4.1.1 SEIGHEZR

VB T S A F K 10 ANJEHE [ DA 500 4 520, Hods 10 S8 AR AE AR S 35 4 01— A6 0 IX TR [—1, 1],

®1 HEEEER

No. AR 2R FEAE LSRR
1 Concrete 1030 8
2 Treasury 1049 15
3 Music 1059 68
4 MG 1385 6
5 Airfoil 1503 5
6 Skill 3338 18
7 Parkinsons(y;) 5875 16
8 Parkinsons(y,) 5875 16
9 Cpusmall 8192 12
10 Condition 11934 16

AT RS Z PR, seog B T 4 B LEB] (NR=10%- 20%- 30% 1 40%) A1 4 Fhidk 7= 43 47 24
B, R AR BB A [F S e SRS 5345 (U(-0.5, 0.5) F1 U(-0.8, 0.8))« =i fisr A (V(u=0,
o=1) fl N(u=0, 6=0.8)). Hi & H i (Lp(u=0, 6=0.5) Al Lp(u=0, c=0.8)) Al &5 /34 (N(«=0.1, 6=0.3)+
N@u=-0.1, 6=0.3) Fl N(u=0.2, 6=0.5)+N(u=—0.1, 6=0.5)).

Sf B B VAR RegENNY CDFM, IPFU, ATFPN, MAPNFP., EIFPUFIFTE PIC &k, MR 4045 2
Hrd #2510 (GPR) FEALARFR (RF) F1S7 R ) & [a AR (SVR). MALEASE L 2 AL RE SR 5% % (mean square
error, MSE) K J¥ &

1 n
MSE= 3" [m(x)=y] (18)

4.12 WRERIESSR 500

2 HIH T A E R L) R SR S AR R R R T INRAR ZE AR HE 2. R 2 RIS R LB
PIC Byl iR 22 i e HEE BT —, HLIS B 80 bl i=iis 80%. M S /K F- 1A BE A, M7 Lo ok,
RZEK. PIC TERE R 75 L] b B S /N 22 I IR B AR FE AN K, Ui B PIC 7EAN [ /K SF - BA R4
R .

3 FIH T A EME S L] S ARAE 10 MRS L0 FRR 2. ISR 3 FIEERE v UG B, M7 L
K, MR ZE K. PIC HIR 1R 22 78 & B B35 e s/, X b 3 AR Bt 22 1) I, SVR iR 224
JoEK, Ui SVR BT AT AR I AN TAR2E M P A 6 B k.

FR A A BB TE & B0 R0 &0 75 L) B iR 22, B 2 FEom T &l 75 A2 U7 vk vt L a2 22 1A s T 22
52K (critical difference, CD). CD B AT LA%S H S vE 2 A1 HES, 7] LUl I Nemenyi 4836 7R 5035 2 (A1 (1 HE
BT R, FIEHA RN, R R Z .

© TEBREEEEIEDT  htp/ www. jos. org. cn



1554 WA IR 2026 5 37 K F 4
2 AR ELE T B IR 2 b
NR No. RegENN CDF IPF ATF MAPNF EIF PIC
1 0.039+0.005  0.049+0.012  0.033£0.009  0.050+£0.013  0.077+0.035  0.038£0.011  0.033+0.007
2 0.057+0.040  0.019+0.026  0.017+0.021  0.017+0.023  0.055+£0.045  0.016£0.022  0.013+0.018
3 0.128+0.005  0.145+£0.002  0.149+£0.004  0.182+£0.009  0.161£0.008  0.142+0.002  0.132+0.003
4 0.079£0.002  0.079+0.002  0.080+£0.003  0.111£0.009  0.086£0.005  0.081£0.001  0.074%0.001
10% 5 0.038+£0.006  0.044+0.010  0.035£0.006  0.050+£0.005  0.045+£0.007  0.040£0.007  0.028+0.004
6 0.106£0.007  0.109+0.005  0.109+£0.005  0.119£0.005  0.112+0.011  0.103£0.004  0.106+0.008
7 0.149+0.004  0.162+0.004  0.166£0.004  0.222+£0.017  0.167+0.003  0.171£0.007  0.143%0.003
8 0.131+0.004  0.138+£0.006  0.153+£0.005  0.195£0.013  0.147£0.003  0.155+0.008  0.131%0.003
9 0.020+£0.009  0.010£0.009  0.009+0.008  0.011£0.010  0.025£0.017  0.009£0.008  0.007+0.005
10 0.029+0.016  0.012+0.010  0.009£0.007  0.014£0.010  0.024+£0.018  0.009+0.007  0.009+0.005
1 0.043+£0.007  0.048+£0.012  0.038+£0.010  0.055£0.012  0.084+0.044  0.042£0.010  0.034=0.006
2 0.047+0.035  0.017+0.023  0.015£0.019  0.016£0.022  0.069£0.062  0.018£0.024  0.015+0.020
3 0.129+0.006  0.133+0.003  0.162+£0.005  0.185£0.011  0.159+£0.011  0.152+0.002  0.123+0.002
4 0.080+0.004  0.078+0.001  0.088+0.005  0.113+0.010  0.103+0.039  0.083+0.002  0.075+0.002
0% 5 0.037+0.007  0.043+0.009  0.036+£0.006  0.054+0.005  0.049+0.010  0.043+£0.006  0.033+0.004
6 0.108+0.008  0.109+0.005  0.111£0.006  0.121£0.004  0.113£0.013  0.109£0.004  0.106=0.008
7 0.152+0.005  0.158+0.005  0.172+0.007  0.227+0.018  0.168+0.005  0.171£0.006  0.150+0.004
8 0.132+0.004  0.139+0.005  0.153+0.006  0.195£0.014  0.143£0.005  0.154+0.007  0.130+0.003
9 0.018+0.009  0.010+0.008  0.010+0.008  0.010+0.009  0.024+0.016  0.009£0.008  0.007+0.005
10 0.024+0.013  0.012+0.009  0.010+£0.008  0.015+0.010  0.033+0.028  0.011£0.008  0.010=0.006
1 0.045+0.009  0.052+0.011  0.043+0.011  0.056+0.013  0.084+0.038  0.040£0.009  0.032+0.006
2 0.04740.039  0.015£0.020  0.018+0.021  0.018£0.024  0.080+0.085  0.017+0.023  0.010+0.013
3 0.138+0.007  0.141+0.003  0.157+0.007  0.188+0.009  0.165£0.013  0.148+£0.002  0.123+0.005
4 0.083+0.006  0.071£0.001  0.090+0.006  0.113£0.009  0.107+0.035  0.085+0.002  0.079+0.003
0% 5 0.039+0.007  0.043+0.008  0.040+0.006  0.056+0.005  0.056+0.016  0.047+£0.005  0.032+0.004
6 0.105£0.007  0.109+0.005  0.111+0.006  0.121+0.005  0.118+0.017  0.107+£0.004  0.102+0.009
7 0.150£0.005  0.155+0.005  0.175£0.007  0.227+0.019  0.171£0.009  0.171£0.007  0.146+0.004
8 0.133+0.005  0.142+0.006  0.157+0.007  0.191+£0.012  0.149+£0.008  0.157+£0.007  0.132+0.004
9 0.018+0.010  0.009+0.008  0.010+£0.007  0.010+£0.009  0.029+0.027  0.009:0.008  0.007+0.005
10 0.022£0.013  0.012+0.009  0.011£0.008  0.018+0.010  0.042+0.039  0.011£0.009  0.0110.006
1 0.046+0.009  0.051+0.011  0.050£0.011  0.062+£0.013  0.092+0.038  0.046=0.009  0.038+0.006
2 0.042£0.039  0.016+0.020  0.019+£0.021  0.018+0.024  0.079+0.085  0.016£0.023  0.016+0.013
3 0.138+0.007  0.137+0.003  0.154+0.007  0.180+0.009  0.169+0.013  0.153+0.002  0.129+0.005
4 0.081+0.006  0.083+0.001  0.088+0.006  0.117£0.009  0.110£0.035  0.082+0.002  0.076=0.003
20% 5 0.040+0.007  0.047+0.008  0.045+0.006  0.063+£0.005  0.065£0.016  0.047£0.005  0.036+0.004
6 0.110+£0.007  0.108+0.005  0.112+0.006  0.122+0.005  0.120£0.017  0.110+£0.004  0.107+0.009
7 0.15740.005  0.158+0.005  0.179+£0.007  0.244+0.019  0.173+£0.009  0.171£0.007  0.152+0.004
8 0.136+0.005  0.140+0.006  0.159+0.007  0.200+£0.012  0.153+0.008  0.163+0.007  0.130+0.004
9 0.018+0.010  0.009+0.008  0.011+£0.007  0.010£0.009  0.033+0.027  0.009+0.008  0.009+0.005
10 0.021+0.013  0.013+£0.009  0.013+0.008  0.022+0.010  0.052+0.039  0.014=0.009  0.010+0.006
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AR A8 N, PIC HIIZ4T I (Rl AE3E N, @Ak b PIC fIE TR (B T CDF 1 IPF. 7 5 FU 0 4 b 58 BliAn 28
BEIE RIS RIASER T S s.

R3O BN R

NR T RegENN CDF IPF MAPNF ATF EIF PIC
GPR 0.073 0.070 0.072 0.085 0.090 0.070 0.065
10% RF 0.076 0.074 0.073 0.085 0.101 0.075 0.065
SVR 0.085 0.086 0.083 0.100 0.101 0.084 0.074
GPR 0.073 0.069 0.076 0.085 0.093 0.073 0.065
20% RF 0.075 0.072 0.077 0.090 0.103 0.077 0.066
SVR 0.083 0.083 0.086 0.108 0.102 0.087 0.074
GPR 0.074 0.070 0.078 0.086 0.093 0.074 0.065
30% RF 0.076 0.073 0.078 0.096 0.103 0.078 0.065
SVR 0.085 0.083 0.088 0.119 0.103 0.087 0.072
GPR 0.074 0.071 0.079 0.086 0.097 0.075 0.068
40% RF 0.077 0.074 0.080 0.099 0.108 0.080 0.067
SVR 0.085 0.083 0.090 0.130 0.106 0.088 0.076
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P CART 7108 13.37 12.75 12.41 7.16 0.000 0.026
" GPR 7108 13.52 13.43 8.79 35.01 0.000 0.000
MAE>S CART 4992 18.01 14.48 13.89 22.85 0.000 0.005
NoF GPR 5851 15.83 14.74 9.63 39.15 0.000 0.000
0

CART 3508 22.46 16.21 15. . . .
MAES10 5.36 31.59 0.000 0.000
GPR 4270 18.90 17.41 10.71 43.33 0.000 0.000
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