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Fig. S1 Differential expression statistics for the GSE100179 and GSE117606 datasets. (A–C) Differential expression analysis of the GSE100179 dataset. (A) DEGs between adenoma and normal samples; (B) DEGs between tumor and adenoma samples; (C) DEGs between tumor and normal samples. (D–F) Differential expression analysis of the GSE117606 dataset. (D) DEGs between adenoma and normal samples; (E) DEGs between tumor and adenoma samples; (F) DEGs between tumor and normal samples. DEGs, differentially expressed genes.
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Fig. S2 Stage‑specific GO and KEGG functional enrichment analyses of DEGs during CRC malignant progression. (A) Top enriched Gene Ontology (GO) terms covering biological process (BP), cellular component (CC), and molecular function (MF) for DEGs in the normal–tumor group. (B) Top enriched Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways for DEGs in the normal–tumor group. (C) Representative enriched GO terms (BP, CC, MF) for DEGs in the adenoma–tumor group. (D) Representative enriched KEGG pathways for DEGs in the adenoma–tumor group. BP, biological process; CC, cellular component; MF, molecular function; CRC, colorectal cancer.
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Fig. S3 Performance heatmaps of the two-layer machine learning classification models for colorectal cancer malignant transformation. Heatmaps display performance metrics of all combinatorial models from the two-layer ML framework across training, internal validation, and external test datasets. (A–D) First-layer models for classification of normal versus diseased samples: (A) Accuracy, (B) AUC-ROC, (C) F-score, (D) Recall. (E–H) Second-layer models for discrimination between adenoma and colorectal cancer tumor samples: (E) Accuracy, (F) AUC-ROC, (G) F-score, (H) Recall. Each row represents one independent combinatorial model. The color gradient reflects metric magnitude, where red corresponds to superior predictive performance and blue to inferior performance.

[image: 图4-1(1)]
[image: 图4-2(1)_00]
Fig. S4 Feature importance and average rank of lncRNA candidates identified by the two-layer machine learning model for stratifying colorectal cancer malignant transformation.(A) Importance ranking of lncRNA features in the first-layer model discriminating normal and diseased colonic tissues. Features are ordered by average rank across valid combinatorial models; bar color indicates the number of models in which each feature was included.(B) Importance ranking of lncRNA features in the second-layer model distinguishing adenoma from CRC tumor samples. Features are ordered by average rank across valid combinatorial models; bar color indicates the number of models in which each feature was included.
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Fig. S5 Expression of seven lncRNAs across the normal mucosa–adenoma–carcinoma sequence in GSE37364. Box plots show the interquartile range (IQR) with the median as the horizontal line; whiskers extend to 1.5 × IQR; individual points represent single biopsy samples and are jittered horizontally. Expression values are presented as log2(normalized expression + 1). Groups: normal colonic mucosa (N, n = 38), adenoma (A, n = 29) and colorectal adenocarcinoma (T, n = 14, Dukes A/B). Panels: (A) RTEL1-TNFRSF6B, (B) UCA1, (C) H19, (D) SATB2-AS1, (E) BLOC1S1-RDH5, (F) LOC102724156, (G) GATA2-AS1. Comparisons were performed with two-sided Mann–Whitney U tests; *P < 0.05, **P < 0.01, ***P < 0.001, ns, not significant.
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[bookmark: _GoBack]Fig. S6 Cellular composition across normal, adenoma (polyp), and CRC samples. Box plots showing the proportional distribution of 14 annotated cell types in normal, adenoma (polyp), and colorectal cancer (CRC) groups. P values indicate statistical differences in cell fraction among pathological groups. scRNA-seq data from GSE201349 (46,562 cells) were used to quantify cell proportions after cell-type annotation by SingleR. 
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NN-MLP (cutoff.0.5, Ir:0.006, bs:5, ep:50, dropout:0.5) 0938 1.000
NN-MLP (cutoff.0.75, Ir:0.005, bs:S, ep50, dropout:0.5) 001 1.000
NN-MLP (cutoff:0.25, Ir:0.01, bs:5, ep:50, dropout0.25) 0951 1.000
NN-MLP (culoff.0.5, 0,01, bs:5, ep:50, dropout 0.26) 0951 1.000
NN-MLP (cutoff.0.5, Ir:0.001, bs:15, ep:50, dropout0.25) 0526 1.000
NN-MLP (cutoff:0.25, 10,005, bs: 15, ep:50, dropout 0.25) 0938 1.000
NN-MLP (Gutoff0.5, 0,005, b5 25, ep:50, dropout0.25) 0501 1,000
NN-MLP (cutoff:0.75, 10,005, bs:25, ep:50, dropout 0.25) 0951 1.000
NN-MLP (cutoff:0.5, Ir0.005, bs:25, ep:50, dropout:0.5) 026 1.000
NN-MLP (cutoff:0.25, Ir0.01, bs:25, ep:50, dropout 0.25) 0901 1.000 1|
NN-MLP (culoff0.5, Ir0.01, bs:25, ep'50, dropout 0.25) 0951 1.000
NN-MLP (cuoft.0.5, 0,01, bs:25, ep:50, dropout 0.5) 0826 1.000 1|
NN-MLP (cutoff.0.25, Ir0.01, bs:45, ep:50, dropout 0.25) 0363 1.000 1|
NN-MLP (cutoff.0 5, Ir0.005, bs:55, ep:50, dropout 0.25) 0938 1.000 I TP |
NN-MLP (cutoff.0.5, Ir:0.01, bs:85, ep:50, dropout 0.25) 0914 1.000 T |
NN-MLP (cutoff.0.75, Ir:0.01, bs:65, p:50, dropout 0.25) 0938 1.000 I T |
NN-MLP (cutoff.0.5, Ir:0.01, bs.65, ep:50, dropout:0.5) 0938 1.000 I T |
KNN (k=4) 0963 1.000 S72_ |
NN-MLP (cutoff.0.25, Ir0.05, bs:25, p:50, dropout 0.25) 0914 0975 |
NN-MLP (cutoff.0.5, Ir:0.005, bs:65, ep:50, dropout:0.5) 0938 0975
NN-MLP (cutoff.0.25, Ir:0.001, bs:5, p:50, dropout 0.25) 0938 1.000 I |
NN-MLP (cutoff.0.5, Ir:0.001, bs:5, p:50, dropout0.25) 0951 1.000 —
NN-MLP (cutoff.0.75, Ir:0.001, bs:5, p:50, dropout 0.25) 0938 1.000
NN-MLP (cutoff:0.25, Ir0.005, bs:5, ep:50, dropout-0.25) 0951 1.000
NN-MLP (cutoff.0.5, Ir:0.005, bs:5, p:50, dropout0.25) 0975 1.000
NN-MLP (cutoff:0.75, Ir:0.005, bs:5, ep:50, dropout0.25) 0926 1.000
NN-MLP (cutoff0.75, :0.01, bs', ¢p'50, ropout.26) 093 1,000
NN-MLP (cutoft0 5, 0,01, bs:5, 950, dropout0 5) 0881 1,000
NN-MLP (cuoff0.75, 0,01, b5'5, ep 50, ropout 5) 0526 1,000
NN-MLP (cutoff:0.5, Ir0.005, bs: 15, p:50, dropout0.25) 0951 1.000 I T |
NN-ULP (eoff0.75, 0,005, bs 15, ep:50, dropout0.25) 0ss1 1.000
NN-MLP (cutoff:0.5, Ir:0.005, bs:15, p:50, dropout.0.5) 0926 1.000
NN-MLP (cutoff:0.25, Ir:0.01, bs: 15, p:50, dropout0.25) 0938 1.000
NN-MLP (cutoff:0.5, Ir:0.01, bs:15, p:50, dropout0.25) 0963 1.000
NN-MLP (cutoff:0.75, Ir:0.01, bs:25, ep:50, dropout0.25) 0951 1.000
NN-MLP (cutoff:0.25, Ir:0.01, bs:35, ep:50, dropout0.25) 0963 1.000
NN-MLP (cutoff.0.5, Ir:0.01, bs:35, p50, dropout0.25) 0938 1.000
NN-MLP (cutoff:0.75, Ir0.01, bs:35, ep'50, dropout 0.25) 089 1.000
NN-MLP (culoff.0.5, 0,01, bs:35, ep:50, dropout:0.5) 0951 1.000
NN-MLP (culoff0.75, :0.01, bs:35, p:50, dropout0.5) 0938 1.000
NN-MLP (culoff0.5, Ir0.05, bs:35, ep'50, dropout 0.25) 0951 1.000
NN-MLP (cutoff0.25, 0,005, bs:45, ep:50, dropout 0.25) 0981 1.000
NN-MLP (cutoff.0 5, 0,005, bs:45, ep:50, dropout 0.25) 038 1.000
NN-MLP (culoff0.75, 110,005, bs:45, ep 50, dropout 0.25) 0914 1.000 |
0951 1.000
NN-MLP (cutoff.0 75, Ir0.01, bs:45, ep:50, dropout 0.25) 0951 1.000 T |
NN-MLP (cutoft.0.5, 0,01, bs 45, ep.50, dropout 0.5) 0338 1.000 T
NN-MLP (cutoff.0.25, Ir0.05, bs:45, p:50, dropout 0.25) 0951 1.000 I |
NN-MLP (culoff0.5, Ir0.05, bs 45, ep 50, dropout 0.25) 0938 1.000 I |
NN-MLP (cutoff.0.75, Ir0.05, bs:45, ep:50, dropout 0.25) 0926 1.000 I |
NN-MLP (cutoff0.25, 001, b5'55, ep:50, dropout0.25) 0938 1,000
NN-MLP (cutoff.0.5, Ir:0.01, bs:55, ep:50, dropout0.25) 0951 1.000 T — T
NN-MLP (Gutoff0.75, 001, b5'55, ep:50, dropout0.25) 0963 1,000 X
NN-MLP (cutoff.0.5, Ir0.005, bs:65, ep:50, dropout 0.25) 0926 1.000 ——
NN-MLP (esoff0.75, 0,005, bs5, ep'50, dropout0 25) oerr 1,000
NN-MLP (cutoff.0.5, Ir0.005, bs:75, ep:50, dropout-0.25) 0914 1.000 D544
NN-MLP (cutoft0 25, 10 01, b575, ep:50, dropout0.25) 0526 1,000
NN-MLP (culoff 0.5, Ir0.01, 5575, ¢p'50, ropout.25) 0901 1,000
NN-MLP (cutoff-0.5, Ir:0.01, bs:75, ep:50, dropout:0.5) | EEG_—_—_———s 1.000
NN-MLP (culoff0.75, 001, bs 75, 50, dropout0 5) 0526 1,000
NN-MLP (culoff 0.5, I0.05, bs75, ¢p'50, ropout.26) 026 1,000
NN-MLP (euoff 0.5, I0.05, bs75, ep:50, ropout 5) 0881 1,000
oA 03 1,000
LDALass0-CV/10 fold 093 1,000
KNN+Lasso-CV:10 fold (k=2) 0963 1.000 I N |
KNN+Lasso-CV:10 fold (k=3) 0938 1.000 0944
KNN+Lasso-CV:10 fold (k=5) 0938 1.000 0944
KNN (k=1) 1.000 1.000 0544
KNN (k=2) 0.963 1.000 0944
KNN (k=3) 0951 1.000 0944
KNN (k=5) 0938 1.000 0944
Lasso.R-CV:10 fold (cutoff:0.25) 0938 1.000 0944
LassoR-CV.10 fold (cuoff0.5) 0sst 1,000 [Ty
ENR-CV.10 fold (ctoff0.25, apha:0.1) 03 1.000
ENR-CV:10 fold (cutoff-0.5, alpha:0.1) 0951 1.000 D944
ENR-CV.10 fold (ctoff0.25, apha:0.2) 053 1.000 N |
ENR-CV-10 fold (cutoff 0.5, apha 0.2) 081 1.000
ENR-CV.10 fold (cuoff0.25,alpha.0.3) 053 1.000
ENR-CV.10 fold (cutoff 0.5, apha 0.3) 081 1.000
ENR-CV:10 fold (cutoft0.25, aipha:0.4) 053 1.000
ENR-CV.10 fold (cutoft 0.5, apha 0.4) 081 1.000
ENR-CV.10 fold (cuoff0.25,alpha.0.5) 093 1,000
ENR-CV.10 fold (cutoff 0.5, apha.0.5) 081 1,000
ENR-CV:10 fold (cutoft0.25, aipha:0.6) 093 1,000
ENR-CV.10 fold (cutoff 0.5, alpha 0.6) 081 1,000
ENR-CV:10 fold (cutoft0.25, 093 1,000
ENR-CV.10 fod (cutoff 05, 081 1,000
ENR-CV:10 fold (cutoft0.25, 0938 1,000
ENR-CV.10 fod (cutoff 05, 081 1,000
ENR-CV.10 fld (cutoff0.25, 093 1,000
ENR-CV.10 fod (cuoff 05, apha0.9) 081 1,000
‘SVM-defaut (kernat: poynomisl) 0963 1,000
‘SVM-defeut+Lasso-CV:10 fld (kere: poynomian 093 1,000
SVNI-CV:10 fold (kernal: plynomisl) 0951 1,000
‘SVM-GV10 fld+Lasso~CV-10 foid (kernet: polynomial) 0881 1,000
NN-MLP (cutoff0 75, 10,05, b5:35, ep:50, dropout0.25) 064 0975
KNN+Lasso-CVE10 f0id (=1) 1,000 0950
NN-MLP (cutoff:0.75, Ir0.01, bsi15, ep:50, dropout0.25) 0889 100 0833
NN-MLP (eoff0.25, 0,005, bs:35, ep'50, dropout0.25) 03 100 oswm
NN-MLP (cutoff:0.5, Ir0.005, bs:35, ep:50, dropout0.25) 0926 1000 0833
NN-ULP (eoff0.75, 0,005, bs:35, ep:50, dropout0.25) 026 i00  osm
NN-MLP (Gutoff0.25, :0.01, bs 35, 9150, dropout0.5) o877 w00 osm
NN-MLP (cutoff0.25, 0,01, bs65, epi50, dropout0.25) o877 i00  osm
NN-MLP (toff0.75, 0,01, bs 65, €950, cropout0.5) [N 0827 i00  osm
NN-MLP (euoff0.75, 0,005, bs75, ep:50, dropout0.25) 020 i00  osm
KNN»Lasso-CVL10 fold (ked) 0914 10 oswm
XGBoost-default+ Lasso~CV:10 fold (culoff0.75) 088 i0 o8
XGBoost-CVA10 foldsLasso-CVA10 fold (utoff0.25) 08 100 osn
LassoR-CV.10 fod (cuoff0.75) 0914 100 oswm
ENR-CV:10 fold (cutoff0.75, alpha 0.1) 0338 i00  os:m
ENR-CV.10 fold (coff0.75, alpha:0.2) 0501 100 osm
ENR-CV-10 fold (cutoff0.75, alpha 0.3) 038 100 o8
ENR-CV-10 fold (cutoff0.75, alpha 0.4) 0826 1000 o83
ENR-CV:10 fold (cutoff0.75, alpha 0.5) 0838 i00  os:m
ENR-CV:10 fold (cutoff0.75, alpha 0.6) 0838 1000 o8®
ENR-CV-10 fold (cutoff0.75, alpha 0.7) o914 i000 o83
ENR-CV-10 fold (cutoff0.75, alpha 0.8) 0838 1000 083 [
ENR-CV:10 fold (cutoff.0.75, alpha 0.9) 0914 1000 o83
SVM-default (ernel: inear) 0963 1000  osm
‘SVM-default+Lasso-CVAA0 fold (kernel: linear) 063 io00 o8 ST
3 05 7

Average of test set





image4.tiff
Ostasat

e
f o8

I comenonsns [l ovmnoser [ oo

NN-MLP (o105, 10005, b5, .50, ropot 05)
NN-MLP (10 75, 10005, 055,950, dropout0 )
AN-MLP (1025, 1:001,bs.5, 0 50, dropout025)

NN-MLP (o105, 1001, b5, ep 50, dropout0 25)

NN-MLP (@105, 1001, bs 15,0950 diopout0.25)

NN-AILP €025, 110,005, b 15, 0.0, cropout25)

NN-MLP cuof 75,110,005, bs 25, 9 50, dropout025)
NN-MLP (05,1000, b 25,950, 10p0105)

NN-MLP (1025 11001, 1825, 6950 dropeut 025
AN-MLP (105, 16001, 525,650, cropout 025)

N-MLP (oft05, 001,525, 50, c10p0105)

NN-MLP (1025 11001, b8 45,6950 dropeut025)

AN-MLP (@oft05, 1:0.05, b 55, 6950 aropont 025
AN-MLP (105,001,565, 0 50, cropot 025)

AN-MLP (@oft0.75, 0.0, b8 65, 6950 aropont0.25)

NN-MLP (2401105, 1:0.01,be 66,69 50, aroput05)
(e
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AN-MLP (01105, 10 00, b 15,6950 ropont0.25)

NN-MLP o0 75,110,005, b 15, 0.5, dropout0.25)
AN-MLP (105,10 005, bs: 15,6950, dropout0 )

NN-MLP (1025 1001, bs 15,6050 dropmut025)
NN-MLP (105,001, b 15,0 50, dropout0.25)

NN-MLP (@105, 10005, 0525, 6050 dropmut0.25)

AN-MLP (@075, 1001, b5.25, 0050 diopmut025)

AN-MLP (1025 1001, 0535, 6950 dropmut0.25)
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AN-MLP (1075 1001, 845, 6950 dropent025)

N-MLP (2A0f105, 001,45, 5, crop0ut05)

AN-MLP (oft0.25, 0.0, b 45, 6950 aropont 025
AN-MLP (01105, 0.5, b 45, 9.5, cropout0.25)

AN-MLP (11075, 0.0, b 45,6950 aropont 025
AN-MLP (01105, 0.1, be 55, 0.5, cropout0.26)

AN-MLP (11075, K001, b8 55, 6950 aropout 025

AN-MLP (1105, 10 00, b 65,6950 aropont0.25)

MNP (o075, 10,005, b 65, 9.5, cropout0.26)
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NN-HILP (@utoff 05 K0 001, bs65, pS0, dropout025) | 0412 [ 4000
NN-MLP (cutoff0.25, 0,005, bs:55, ep:50, dropout 0.25) o827 L0830
NN-HILP (cuoff0.25, 0,008, b5 75, 0950, dropout0.25) os/a [ s
NN-MLP (culff 05, 10,001, bs 45, ¢p 0, dropout 05 0564 ose
NN-MLP (ctoff0.25, 10,001, b5 65, 9 50, dopou 0.25) 0639 ose9
NN-HLP (@uoff 025, 1r0.005, b5 25, 6950, dopout025) | 0dg6 [ 082
NN-MLP (culoff0 25, 110,01, bs:15,¢p 0, dropout 05) 0603 o870
NN-MLP (u1ff0.25, 10,01, .75, ep 0, ropout 05 o827 o870
NN-HLP (cuoff0 25,1005, b 75, 2p 50, dropout.5) 063 o851
NN-MLP (culoff05, 10,001, bs:35, ep 50, dropout 0.25) 0533 0833
NN-HILP (cutoff 05, 0001, bs.75, ap 50, dropout0.5) 0528 o784
NN-MLP (cutff 05, 10,00, bs:15,ep 0, dropout 05) 0639 o741
NN-HLP (cuoff 05, 1001, bs'55, 8p0, dropout05) | odsz  I0SEE
NN-MLP (culoff0 25 110,005, bs:5,ep 0, dropout 05 0515 omz
NN-MLP (cutoff05, Ir0.01, b5:75, ep:50, dropout0.5)  [NIIIIIIIIIIIN08s7 000
NN-MLP (£ 0.5, :0.01, b5, 50, ropout0.75) 0839 0820
NN-HLP (cuoff0 5 10 001, bs:35, ap 50, dropout0.75) 072 o710
NN-MLP (culoff0 25, 110,001, bs5, ¢p 50, dropout 05) 0638 o867
NN-HILP (cuoff0.25, 0,001, b5 5, a9 50, Gropout0.75) 083 o867
NN-MLP (cuoff0 5, 10,001, bs', p 50, dropout0.75) 0639 ose7
NN-MLP (cutff0.25 10,005, b5, 69 50, ropout 0.75) 0839 o867
NN-HLP (cuoff 0.5, 0005, bs:5,2p 50, dropout 0.75) 083 o867
NN-MLP (cutoff0 25, 110,01, bs', p:50,dropout.5) o630 o867
NN-MLP (u1ff0.25, 10,01, s, 950, ropout0.75) 083 o867
NN-MLP (cutff 0’5, 10,01, bs5, ep 50, ropout0.75) 063 ose7
NN-MLP (culoff0 25 110,05, bs', .50, dropout0.25) 083 o867
NN-MLP (cuff05, 1005, bs5, ep 50, dopout0.25) 083 o867
NN-MLP (cutoft0 25, 110,05, bs', ep'50,dropout 5) 0639 ose7
NN-LP (cutoft05, 005, s 5, 0p 50, dropout 0.5) o839 o867
NN-MLP (cutff0.25, 110,05, s, .50, ropout0.75) 083 o867
NN-MLP (cutoff 05, 1005, b5, ep 50, ropout0.75) 0639 ose7
NN-HILP (culoff0.25, 0,001, bs 15, 0950, dropout0.25) 083 o867
NN-HILP (cuoff 25,0001, b:15, 6950, dropout0.5) 063 o867
NN-MLP (cutff0 25,110,001, bs: 15, ep 50 dropout0.75) 083 o867
NN-HILP (cuoff0.25, 0,006, b:15, 0950, dropout0.5) 083 o867
NN-MLP (cutoff 25,110 005, bs 15, €p 50, ropout0.75) 0639 o867
NN-MLP (culof 05, 10,005, bs:15,ep 50, dropout 075) 063 o867
NN-HLP (cuoff0 25,001, bs:15, 2 50, cropout0.75) 083 o867
NN-MLP (culoff 05, 10,01, b1, p 50, dropout0.75) 0639 ose7
NN-MLP (cutoff0.25, 10,05, s:15,ep 50, ropout 0.25) 083 o867
NN-HILP (cuoff0 5 10,05, bs:15, 2p 50, 6ropout 0.25) 063 o867
NN-MLP (culoff0 25, 110,05, bs:15,ep 50, dropout 05) 063 o867
NN-MLP (cuff 05, 1005, bs15, ep50,dropout0.5) 083 0867
NN-MLP (cutoff0 25, 170,05, bs:15,¢p 50, ropout 0.75) 063 o867
NN-MLP (culoff 05, 1-0.05, b1, 6p 50, dropout0.75) 083 0s67
NN-HILP (cuoff0.25, 0,001, b5:25, 0950, dropout0.5) 083 o867
NN-MLP (cutff0 25,110,001, bs25, ep 50, ropout0.75) 0639 o867
NN-HILP (culoft0.25, 0,005, bs 25, 6950, dropout0.5) 0839 o867
NN-HILP (cuoff0.25, 0,005, b525, 6950, dropout0.75) 063 ose7
NN-MLP (culoff 05, 10,005, .25, ep 50, dropout 0.75) 0639 o867
NN-MLP (culff0.25, 10,01, 6525, ep 0, ropout 05 083 o867
NN-MLP (cutoff0 25, 0.1, s:25,2p 50, dropout 075) 063 ose7
NN-MLP (cutoff 05, :0.01, b5i25, 6p50, ropout0.75) 0839 o867
NN-MLP (cuoff0.25, 110,05, 6525, ep 0, ropout 05 083 o867
NN-MLP (cutff 05, 1005, be25, 'S0, dropout.5) 0639 o867
NN-MLP (utff0.25, 10,05, .25, 89 50, ropout 0.75) 083 o867
NN-MLP (cuoff 0.5, 10,05, 5125, 50, dropout0.75) 063 o867
NN-MLP (cutff0 25,110,001, bs 35, ep 50 ropout0.25) 0639 o867
NN-MLP (cutff0 25, 0,001, bs35, &9 S0, dopout0.5) 083 o867
NN-MLP (cutff0 25,110,001, b5 35, ep 50, dopout0.75) 063 ose7
NN-HILP (culoft0.25, 0,005, bs:35, 6950, dropout0.5) 0839 o867
NN-HILP (cuoff 0.5 I£0.005, s 35, ap 50, dropout0.5) 083 o867
NN-MLP (cutoff0 25,110 005, bs 35, ep 50, ropout0.75) 0639 o867
NN-MLP (cutoff 05, 10,005, bs:35, 69 50, ropout 0.75) 0839 o867
NN-HILP (cuoff0 25,001, s:35, 2 50, cropout0.75) 083 o867
NN-MLP (culoff 05, 10,01, 8135, p 50, dropout0.75) 063 o867
NN-MLP (cutff0.25, 10,05, bs:35,ep 0, ropout 0.25) 083 0867
NN-MLP (cuoff0 25 110,05, 5:35,ep 0, cropout 05 063 ose7
NN-MLP (culoff0 25, 110,05, b5:35,ep 50, dropout 0.75) 0638 o867
NN-HILP (cuoff 0.5 110,05, bs:35, 2p 50, 6ropout 0.75) 083 o867
NN-MLP (cutoff0 25,110,001, bs 45, ep 50 ropout0.25) 063 o867
NN-HILP (culoff0.25, 0,001, bs 45, 0950, dropout0.) 083 o867
NN-HILP (cuoff0.25, 0,001, b5 45, 0950, dropout0.75) 083 o867
NN-MLP (culof 05, 10,001, bs:45,ep 50, dropout 0.75) 0838 o867
NN-HILP (cuoft0.25, 0,006, b 45, 0950, dropout0.5) 083 o867
NN-MLP cutoff0 25,110 005, bs 45, ep 50, ropout 0.75) 0639 ose7
NN-MLP (culoff 05, 10,005, bs:45,ep 50, dropout 0.75) 0638 o867
NN-HILP (cuoff0 25,001, bs 45, ap 50, dropout.5) 083 o867
NN-MLP (cutff0 25, 0.1, bs:45, ¢p 50, ropout 075) 0639 o867
NN-HILP (culoff0.25, 005, bs 45, ap 50, dropout 0.5) 083 o867
NN-HLP (cutoff 0.5, 10,05, bs45, 2p 50, dropout 0 5) 083 o867
NN-MLP (cutff0 25, 110,05, bs:45, ¢p 50, ropout 075) 063 o867
NN-HILP (cutoff 0.5 I10.05, b4, 0p 50, dropout0.75) 083 o867
NN-HLP (cuoff0.25, 0,001, bs55, 6950, ropout0.25) 0639 ose7
NN-MLP (culoff0 25,110,001, bs55, ep 50 dropout0.5) 063 o867
NN-HILP (culoff0.25, 0,001, b5 5, 0950, dropout.75) 083 o867
NN-HILP (cuoff0 25, 0,005, b5 55, 6950, dropout0.5) 0639 o867
NN-HILP (culoft0.25, 10,005, bs 5, 690, dropout.75) 0839 o867
NN-HLP (cuoff0 25,001, bs 55, 2p 50, dropout0.5) 063 ose7
NN-MLP cutff 25, 0.1, bs:55, ep 50, dropout 0.75) 0639 o867
NN-HILP (cutoff 05 1001, bs'55, 2p 50, dropout0.75) 083 o867
NN-MLP (cutoff0 25, 170,05, 155, 2p 0, dropout 0.25) 0639 ose7
NN-MLP (culoff 05, 1-0.05, b5, 0p 50, dropout0.25) 063 os67
NN-MLP (cuff0.25, 110,05, s:55,2p 0, ropout 05 083 o867
NN-MLP (cutff 0.5, 1005, b5, p:50,dropout.5) 0639 o867
NN-MLP (cutff0.25, 10,05, 155, 8550, ropout 0.75) 083 o867
NN-HLP (cuoff0 5 10 05, b5, 2p 50, 6ropout 0.75) 063 o867
NN-MLP cutff0 25,110,001, bs65, ep 50, ropout.5) o83 o867
NN-HILP (culoff0.25, 0,001, b5 65, 0950, dropout.75) 083 o867
NN-MLP (cutff 05, 10,00, 3165, 2p 50, dropout 075) 0639 ose7
NN-MLP (culff0 25,110,005, bs65, ep 50 ropout0.5) 083 o867
NN-HILP (cuoff0.25, 0,005, b5 65, 0950, dropout.75) 083 o867
NN-MLP (cutff 05, 10,005, 3165, ¢p 50, dropout 075) 063 ose7
NN-HILP (cutoft 025, 0,01, bs 65, ap 50, dropout 0.5) 083 o867
NN-HILP (cuoff0 25,001, bs 65, 2 50, Gropout0.75) 0838 o867
NN-MLP (cutff0 25, 110,05, b5, ep 50, ropout 0.25) 0639 o867
NN-MLP (u1ff 05, 1:0.05, 5185, p 50, ropout0.25) 083 o867
NN-MLP (cuoff0 25 110,05, 63165, ep S0, cropout 05 0639 ose7
NN-MLP (cutoff05, 1005, b5, p:50,dropout.5) 063 o867
NN-HILP (cuoff0.25, 0.0, .65, 2 50, Gropout0.75) 083 o867
NN-MLP (culff 0 5, 10,05, b5, p 50, dropout0.75) 063 ose7
NN-HILP (culoff0.25, 10,001, b5 75, 090, dropout0.25) 083 0867
NN-HILP (cuoff0 25, 0,001, 6575, 6950, dropout0.5) 083 o867
NN-MLP (cutff0 25,110,001, bs75, ep 50 dropout0.75) 0638 o867
NN-HILP (culoff0.25, 0,006, b5 75, 0950, dropout0.5) 083 0867
NN-HILP (cuoff0.25, 0,008, b5 75, 6950, dropout0.75) 0638 o867
NN-MLP (culof 05, 10,005, 6575, ep 50, dropout 0.75) 063 o867
NN-HILP (culoff0.25, 001, bs:75, ap 50, Gropout0.75) 0839 o867
NN-MLP (cutoff 05, 10,01, b7, p 50, dropout0.75) 063 o867
NN-MLP (culoff0 25, 110,05, 5575, ep 50, dropout 0.25) o83 o867
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NN-HILP (cuoff0.26, 10,001, bs'5, &p 50, dropout0.5)
NN-WLP (cut0ff0.25, 0,001, bs5, 69/50, dropout0 75)
NN-MLP (cuoff05, 110,001, bs:5, 6950, ropout 0.75)
NN-NILP (cuoff0.25,0.005, bs'5, ¢p 50, dropout0'5)
NN-MLP (culoff025, 0,005, bs5, 6950, dropout.75)
NN-LP (cutoff0.5, 10,005, bs:5, 2950, dropout 0.75)
NN-MLP (cuoff0.26, 0,01, bs:5, 6950, dropout0.5)
NN-ILP (cuoff0.26, 10,01, bs:5, 950, cropout 0.75)
NN-MLP (cuoff 05, 001, bs'S, 9 50, dropout0.75)
NN-HILP (cuoff0.26, 0,05, bs.5, .50, dropout 0.25)
NN-MLP (cuoff 05, 11005, bs'5, op 50, dropout0.25)
NN-MLP (cutoff0.25, 0,05, bs:5, 69.50, dropout0.5)
NN-MLP (cioff 05, 005, b5, 6p'S0, dropout0 5)
NN-MLP (cuoff0.25,Ir0.05, bs:5, 6950, ropout 0.75)
NN-MLP (cuoff 05, :0.05, b5'5, &9 50, dropout0.75)
NN-MLP (cuoff0.25, 110,001, bs:15, .50, 3ropout0.25)
NN-MLP (cutoff025, 0,001, bs:15, @p.50, dropout 0.5)
NN-MLP (cuoff 05, :0.001,bs:15, 6950, dropout0 5)
NN-MLP (cuoff0.25, 110,001, bs.15, 6950, 6ropout0.75)
NN-MLP (cul0ff 025, 0,005, bs:15, ep/50, dropout 0.5)
NN-MLP (cuoff0.25, 10,005, bs: 15, 6950, dropout0.75)
NN-MLP (culoff 0.5, I0.005, bs-15, 6p'50, dropout.75)
NN-MLP (cuoff0.25,0.01, bs:15, 6p 50, dropout0'5)
NN-MLP (culoff025, 0,01, bs-15, 6p/50, dropout0.75)
NN-MLP (cuoff05, 001, bs 15, 6950, ropout 0.75)
NN-MILP (culoff 025, 110,05, bs 15, &9 50, d10pout0.25)
NN-MLP (cuoff05, 0.0, bs 15, 6950, ropout 025)
NN-ILP (cuoff0.25,0.05, bs: 15, ¢p 50, dropout0'5)
NN-MLP (cuoff 05, 11005, bs:15, 6950, dropout0.5)
NN-HILP (uloff025, 110,05, bs 16, 69 50, 610pout0.75)
NN-MLP (cuoff 05, 0.5, bs 15, 6950, iropout 0.75)
NN-MLP (cuoff0.25, 10,001, b5:25, 50, 6ropout0.25)
NN-MLP (culoff 025, 0,001, bs 25, 2p 50, dropout 0.5)
NN-MLP (coff0.25, 10,001, bs:25, 950, 6ropout0.75)
NN-MLP (cutoff0.25, 10,005, bs 25, .50, dropout0.25)
NN-MLP (culoff 05, 10,005, bs 25, 6950, dr0pout.25)
NN-MLP (culoff025, 0,005, bs:25, ap 50, dropout 0.5)
NN-MLP (uloff0.25, 10,005, bs:25, .50, 3ropout0.75)
NN-MILP (culoff0.5, 10,005, bs 25, 69 50, d10pout0.75)
NN-LP (cuoff0.25, 0,01, bs 25, 09 50, dropout0'5)
NN-MILP (uloff 025, 0,01, bs 25, 69 50, 610pout.75)
NN-LP (cuoff05, 001, bs 25, 8950, dropout 0.75)
NN-MLP (cuoff0.25,Ir0.05, bs:25, 0p 50, dropout0'5)
NN-MLP (cuoff 05, 11005, bs 25, 6950, dropout0.5)
NN-MLP (ul0ff0.25, 0,05, bs 25, 6950, dropout 75)
NN-MLP (cuoff 0.5, 10,05, bs 25, 8950, dropout 0.75)
NN-MLP (u0ff0.25, 10,001, bs:35, .50, 3ropout0.25)
NN-MLP (cutoff025, 0,001, bs:35, a9 50, dropout 0.5)
NN-MLP (ul0ff0.25, 10,001, bs:35, .50, 3ropout0.75)
NN-MLP (culoff025, 10,005, bs:35, a9 50, dropout 0.5)
NN-LP (cuoff 05, 110,005, bs:35, o9 50, dropout0'5)
NN-MLP (cuoff0.25, 10,005, bs:35, 6p:50, dropout0.75)
NN-MLP (culoff 0.5, 10,005, bs 35, 6p 50, dropout0.75)
NN-MLP (cuoff0.25,0.01, bs:35, 0p 50, dropout0'5)
NN-WILP (cut0ff0.25, 0,01, bs 35, 69/50, dropout0.75)
NN-MLP (cuoff05, 001, bs 35, 6950, ropout 0.75)
NN-MLP (cutoff0.25, 0,05, bs 35, 69.50, dropout0.25)
NN-MLP (cuoff0.25,Ir0.05, bs:35, 6p 50, dropout0'5)
NN-MILP (culoff025, 110,05, bs 36, 69 50, d10pout0.75)
NN-MLP (cuoff 05, 0.5, bs 35, 6950, ropout 0.75)
NN-MLP (cuoff0.25, 10,001, b 45, .50, dropout0.25)
NN-MLP (culoff 025 0,001, bs:45, 2p 50, dropout 0.5)
NN-MLP (cuoff05, 10,001, bs:45, 6p 50, dropout0'5)
NN-MLP (culoff0.25, 10,001, bs 45, e9:50, dropout0.75)
NN-MLP (uloff05, 10,001, bs 45, 6950, dropout.75)
NN-MLP (culoff 025, 0,005, bs:45, @p 50, dropout 0.5)
NN-MLP (cuoff 05, 110,005, bs:45, 6p 50, dropout0'5)
NN-MLP (cuoff0.25, 10,005, bs. 45, ep:50, 6ropout0.75)
NN-WLP (cul0ff 05, 10,005, bs 45, 6950, dropout75)
NN-ILP (cuoff0.26, 10,01, bs:d5, &p 50, dropout0.5)
NN-MLP (culoff 025, 0,01, bs 45, 6p'50, dropout.75)
NN-MLP (cuoff05, 001, bs 45, 6950, dropout 0.75)
NN-ILP (cuoff0.25,0.05, bs 45, 9p 50, dropout0'5)
NN-MLP (cuoff 05, I10.05, bs 45, 69 80, dropout05)
NN-WILP (utoff 0.2, 0,05, bs 45, 69/50, dropout0.75)
NN-MLP (cuoff05, I10.05, bs 45, 6950, ropout 0.75)
NN-MLP (uloff0.25, 10,001, bs 55, 9:50, dropout0.25)
NN-WLP (ul0ff 025, 0,001, bs55, €050, dropout 0.5)
NN-MILP (cuoff0.25, 10,001, bs55, 850, 6ropout0.75)
NN-MLP (ut0ff0.25, 10,005, bs:55, 9:50, Gropout0.25)
NN-MLP (culoff025, 0,005, bs65, .50, dropout 0.5)
NN-MLP (cutoff0.25, 0,005, bs'55, 9:50, Gropout0.75)
NN-MLP (cuoff0.25,0.01, bs:55, 6p 50, dropout0'5)
NN-MLP (cutoff05, 11001, bs'55, 6950, dropout0.5)
NN-MLP (uloff 025, 0,01, bs 56, 6950, dropout.75)
NN-LP (cutoff0.5, 001, bs 55, 2950, dropout 0.75)
NN-MLP (culoff0.25, 0,05, bs 55, 69 50, dr0pout.25)
NN-LP (cuoff05, 1005, bs 55, 6950, dropout 025
NN-MILP (cuoff0.25, 0,05, bs 55, 0p 50, dropout0'5)
NN-MLP (cutof 0.5, I1:0.05, bs:55, 69.50, dropout0.5)
NN-MLP (culoff0.25, 0,05, bs 55, 6p'50, dropout.75)
NN-MLP (cuoff 0.5, I10.05, bs 55, 6950, dropout 0.75)
NN-MLP (culoff0.25, 10,001, bs 65, e9:50, dropout0.25)
NN-MLP (culoff 05, 10,001, bs 65, 6950, d10pout.25)
NN-MLP (culoff 025, 0,001, bs65, @9 50, dropout 0.5)
NN-MLP (cuoff0.25, 10,001, bs 85, :50, 3ropout0.75)
NN-MILP (culoff 0.5, 10,001, bs 65, 69 50, dr0pout0.75)
NN-MLP (uloff 025, 0,005, bs 65, €050, dropout 0.5)
NN-MILP (culoff0.25, 10,005, bs 65, 050, 6ropout0.75)
NN-WILP (Gutoff 05, 10,005, bs 65, 69'50, dropout75)
NN-HILP (culoff0.25, 0,01, bs 66, 69 50, d10pout0.25)
NN-LP (cuoff0.25, 0,01, bs 65, 0p'50, dropout0'5)
NN-MILP (uloff025, 0,01, bs 65, 6950, d10pout.75)
NN-MLP (cutoff0.25, 110,05, bs 65, 6p'50, dropout.25)
NN-MLP (cuoff 05, I10.05, bs 85, 6950, ropout 025)
NN-HILP (cuoff0.25,0.05, bs.65, &9 50, dropout0.5)
NN-MLP (cuoff 0.5, 11005, bs 65, 6950, dropout0.5)
NN-MILP (culoff 025, 110,05, bs 65, 09 50, d10pout0.75)
NN-MLP (cuoff05, 0.0, bs 65, 6950, ropout 0.75)
NN-MILP (cuoff0.25, 110,001, b575, p:50, dropout0.25)
NN-MLP (011025, 0,001, b5 75, e9/50, dropout 0.5)
NN-MLP (cuoff0.5, I1:0.001, bs:75, 0p 50, dropout0'5)
NN-MLP (cutoff0.25, 10,001, bs75, 9:50, dropout0.75)
NN-MLP (cuoff0.25, 110,005, bs75, 650, 6ropout0.25)
NN-MLP (culoff0.5, 10,005, bs 75, 09 50, d10pout0.25)
NN-MLP (ul0ff 025, 0,005, bs 75, @950, dropout 0.5)
NN-MLP (uloff0.25, 10,005, bs75, .50, dropout0.75)
NN-MLP (cul0ff 05, 10,005, bs 75, 6950, dropout 75)
NN-MLP (cuoff0.25, 0,01, bs:75, ¢p 50, dropout0'5)
NN-MLP (cuoff 05, 001, bs.75, 6950, dropout0.5)

I
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