A R4 (BRI ) 2026 4F 4 H 55 61 4 55 4 0
Journal of Shandong University( Natural Science) , Vol.61, No.4, 2026 http; // Ixbwk.njournal.sdu.edu.cn

XERS :1671-9352(2026) 04-0084-08 DOI:10.6040/j.issn.1671-9352.0.2024.438

ETRESHMGEXEENRYBYFEENTIE

TR, RER, BA LR
(M RS R 5 (5 8 TR, SO S 550025)

FEE AR B R —FETRELERSEFENENTE, BALTRENEM T EARNK HMEREE
PR G A ML EAZE  ERRASEEE FTAELR>UWNERYERITEMN, R, A O RRERT T HEEHER
BMOEBEHNTHEMEERES FIRLNENBE, FAARIF 6 5 R B AR P IR HE A& b sk,
PR3 7 sk AR 7 TN AR £ W TR T A TR EHF kA EN AT 25 ik L300 A A i & 5 s it B 4L
DESBES S &

FEGEE BRI B R A A PR RIE TN RIBRE RS

hESEKS0212.1 M ERFRAES A

SR B R, A, 45, BT ORI 5 A4 2505 B SR B BHR A 7 [ 7] IIAR K] (B2 ,2026,61(4) :84-91,101.

A depth-based and fusion class information reconstruction method for
functional data

HUANG Jiewu, CHEN Xingyue”, WANG Linjie, RAO Wenkang
(School of Data Science and Information Engineering, Guizhou Minzu University, Guiyang 550025, Guizhou, China)

Abstract: A depth-based and fusion class information reconstruction method is proposed for partially observed functional data. By
applying the depth-based reconstruction method and the inter-class information of sample curves derived from K-means clustering,
each partially observed sample curve is reconstructed under different classification scenarios. Then, with the weights dynamically
assigned by the self-weighted ensemble learning algorithm, final reconstructed curves are obtained by combining the reconstructed
curves of each class. Simulation studies and case analysis show that the proposed method outperforms the depth-based reconstruction
method and the regularized regression method under the mean-square prediction error criterion when the proportion of partially
observed sample curves in the sample is large. Conversely, the regularized regression method performs better when the proportion of
partially observed sample curves is small.
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Fig.1 Curve of the mean value of E\ with the number of clusters K under different conditions
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C-Depth-based J5i% FEF IR EE W FE A4 7 ik S B WAL ENE A FEAR RIS NI Eyeee iAW 1, XF T
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Table 1 E,p; estimates value under different methods

. ¢=0.50 ¢=0.75 ¢=0.90 ¢=1.00
" ik p=0.25 p=0.50 p=0.25 p=0.50 p=0.25 p=0.50 p=0.25 p=0.50

Reg.regression 0.054 0.106 0.059 0.133 0.101 0.196

200 Depth-based 0.173 0.191 0.178 0.197 0.212 0.224 0.218 0.232
C-Depth-based 0.114 0.133 0.121 0.146 0.158 0.184 0.160 0.172
Reg.regression 0.060 0.097 0.053 0.121 0.119 0.171

600 Depth-based 0.160 0.176 0.171 0.183 0.190 0.215 0.196 0.221
C-Depth-based 0.113 0.124 0.121 0.134 0.141 0.167 0.142 0.164
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TR 2 &M EM LS 2 P 7k T IS EA MLt LE . WE 3 BT IE 1, FIH C-Depth-based 751k
PR3 (1% A i 2 B TR B 1) EE G VAT 0 ) EE A R 2T L A XL A AR B S B 2k

3
2t
1
0

—-1Fr

x(7)

2 -2t
sl — By e
— géﬁfgmed 3 — — C-Depth-based
-4t v — — Depth-based -4 r — — Depth-based
-5 . . . . . _5 . A . . .
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
t t
(a) AL (b) EAG k2

K3 EMHZRT

Fig.3 Comparison of reconstruction curves
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Table 2 E\p; estimates value for PM2.5 mass concentration data reconstruction under different method

) ¢=0.5 ¢=0.75 ¢=0.90 c=1.00
ik p=0.25  p=0.50 p=0.25  p=0.50 p=0.25  p=0.50 p=0.25  p=0.50

Reg.regression 8.202 8.454 10.228 11.526 11.243 13.352

Depth-based 10.646 11.356 13.333 14.051 17.151 17.838 17.157 18.896

C-Depth-based 8.361 9.217 11.155 11.168 12.689 13.186 15.375 16.609
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