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HEH 24.281 60.000 6.000 8.362 38.471 285.000 3.000 17.096
s 0.261 0.714 0.000 0.091 0.352 0.750 0.000 0.096
HRFEE 0.029 0.250 0.000 0.038 0.021 0.429 0.000 0.030
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Permutation Importance(Random Forest Classifier)
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(2) HHIETFHEETAICEZ 7% X MEEHH/IEER 7 P AV THREBEE IR L
T Rk fEmE % KRB

BRI Z A b BT ICE T B AL Bl o iE F o BLIR & Rt o B
URL : https://www.jstage.jst.go.jp/article/jkg/73/7/73_256/_pdf/-char/ja

(a) HER}OBLL

SR 4R TEEE T VICBET 2 MM REE] s 0w T, FiFrow
BECHAIEE 2T o 2 HHIEE TV (LR, FrafERiEE T T V) 2L,
FEFRE 2 2 7 IC B 2EEFHE M TN T w5, A&k Cld, BERT, ALBER,
DeBERTa, Longformer ® 4 FiEICH W CREFFHATITEE T VBHEEI L, FF
FNHN G2 A7 REMES v F v 72 27 OSBRI TV 3,

X 4.4.2. (2) -1 KUK 4.4.2. (2) -2 T, FraFo 8T 5 2 2 2 O microF {A,
M XES v ¥ v 72 22 D Recall@k 13 & & ICHFF DeBERTa 255 b X Wk
ETHB I EPRENT VD,

. Precision Recall F fifi
% T)b . . .
micro macro micro macro micro macro
JERFIT BERT 0.595 0.579 0.650 0.582 0.621 0.552
F#iF BERT 0.503 0.531 0.728 0.679 0.595 0.562
FFiF ALBERT 0.476 0.486 0.486 0.406 0.481 0.399
¥§i¥ DeBERTa 0.614 0.633 0.749 0.718 0.675 0.653
F§i¥ Longformer 0.349 0.376 0.859 0.795 0.497 0.482

FIMTT - BN, AR, RIERE 5 (2023).

Bl 73 (7) |, pp.256-261

B 4.4.2. (2) -1 FFIENE L R 2 ickJ 2 RFFHIFEE € T A ORI R

MRFEFITIC BT 5 AT B OEMA OBUR & 5t oML TEROF

SIMTT : PHEEM . ARV, RIERE % (2023).

=50 Recall@k

10 100 1,000
BM25 0.019 0.091 0.258
FEFFFT BERT 0.022 0.108 0.372
7 BERT 0.015 0.120 0.456
¥7F ALBERT 0.001 0.019 0.160
7 DeBERTa 0.028 0.163 0.474
¥§iF Longformer 0.024 0.135 0.397

Bt 73 (7) |, pp.256-261
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(3) BEEBADETATI AL - 5475

i 2 4 v TABULAR DATA: DEEP LEARNINGISNOT ALL YOU NEED
URL : https://arxiv.org/pdf/2106.03253.pdf

(a) FSC OB
FIER T — 2058 L CHRMEICE T 2, IRERR—RDET L L EE
FEHETVOKBTON TV, —&IIC, b ORBICITRERR— X
DET L (XGBoost ) WO E P, ITE, RIEXT — 2 HoBEESE €
FARNL OPFRRINTEY, —#H Dz —247 — 2Tl XGBoost &V & &
NIRRT =<V ARFET L TRINTVDS, KX TR, SETERT
— oy b O L WEEEEE S L XGBoost L, h b OYEEEEE
TARRIEAT —ZICARYBICHEL T B0 2 2RETLTWwWb, BEEICHW,
727 —X%v i, 442. (3) -1 TH 53,

Dataset Features Classes Samples Source Paper
Gesture Phase 32 5 9.8k OpenML DNF-Net
Gas Concentrations 129 6 13.9k OpenML DNF-Net
Eye Movements 26 3 10.9k OpenML DNEF-Net
Epsilon 2000 2 500k PASCAL Challenge 2008 NODE
YearPrediction 90 1 515k Million Song Dataset NODE
Microsoft (MSLR) 136 5 964k MSLR-WEB10K NODE
Rossmann Store Sales 10 1 1018K Kaggle TabNet
Forest Cover Type 54 7 580k Kaggle TabNet
Higgs Boson 30 2 800k Kaggle TabNet
Shrutime 11 2 10k Kaggle New dataset
Blastchar 20 2 7k Kaggle New dataset

5IHJT : Shwartz-Ziv, R., and Armon, A. (2021). “Tabular Data: Deep Learning is Not All You Need.”
B 4.4.2. (3) -1 BEHicAWAET—% &y b

FRT— &2y MicH LR T o MR X 44.2.(3)-2 TH 5,
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Model Name Rossman CoverType Higgs Gas Eye Gesture

XGBoost 490.18+1.19 3.134+0.09 21.62+0.33 2.184+0.20 56.07+0.65 80.64 £ 0.80
NODE 48859 +1.24 4154+0.13 21.19+£0.69 2.17+0.18 68.35+0.66 92.12+0.82
DNF-Net 503.83 £1.41 3.96+0.11 23.68+0.83 1.44+0.09 68.38+£0.65 86.98+0.74
TabNet 485.12+1.93 3.01+£0.08 21.14+0.20 1.92+0.14 67.13£0.69 96.42 £ 0.87
1D-CNN 493.81+2.23 351+0.13 2233+£073 1.79+0.19 6794064 97.89+0.82
Simple Ensemble 488.57+2.14 3.19+0.18 2246 £0.38 236+0.13 58.72+0.67 89.45+0.89

Deep Ensemble w/o XGBoost  489.94 £2.09 3.52+0.10 22.41+0.54 1.98+0.13 69.28+£0.62 93.50+0.75
Deep Ensemble w XGBoost 48533 +1.29 2994008 2234+0.81 1.694+0.10 59.43+0.60 78.93 £0.73

TabNet DNF-Net

Model Name YearPrediction MSLR Epsilon Shrutime Blastchar

XGBoost 7798 £0.11 55.43+2e-2 11.1243e-2 13.82+0.19 20.39 £ 0.21
NODE 76.39 £0.13 55.7243e-2 10.39+1e-2 14.61 +0.10 21.40 +0.25
DNF-Net 81.21 £0.18 56.83+3e-2 12.23+4e-2 16.8 + 0.09 27.91 +0.17
TabNet 83.19 £0.19 56.04+1e-2 11.92+3e-2 14.94+,0.13 23.72+0.19
ID-CNN 78.94 +0.14 55.97+4e-2 11.08+6e-2 15.31 +0.16 24.68 + 0.22
Simple Ensemble 78.01 £0.17 55.46+4e-2 11.07+4e-2 13.61+,0.14 21.18 £ 0.17
Deep Ensemble w/o XGBoost 78.99 £0.11 55.59+3e-2 10.95+1e-2 14.69+0.11 24.25 +0.22
Deep Ensemble w XGBoost 76.19 +£0.21 55.38+1e-2 11.18+t1e-2 13.10+0.15 20.18+0.16

NODE New datasets

57T © Shwartz-Ziv, R., and Armon, A. (2021). “Tabular Data: Deep Learning is Not All You Need.”
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DRI L 72 FFETH Y . AT Random Forest ©° XGBoost & B L
THELTW S,

FETF— 20T I LT, BETATVXLBENTFTRGICETIE R
HEHOT -2 (T TV AINT =X, TFA T =2 KIEEEZEL T —25%)
YRR B0, ERATUBERLELR L VI BIREZERL TV, FED
BRICT — 2 % ZHd 2720 DIBIMD AT v 7MEIT /2 57\ & ) 5T,
Decision Tree, Random Forest, LightGBM 23Eih T\ 3,

FERME OB IC B VTR, ROKKDRE TR, Ry v I rnTra)
A L TH % Decision Tree 23EN T\ 5%, —7 XGBosot < LightGBM <L
Th, I Z7A4 77V %Hs e, BiAEZR L3425 Z L 23A[RETH %
L RTERFRATH 5,

—H T, REECTIARSHELEET LV EHWELEORHHI~R 7 P vz v
2L khkERETLE, BoMolEER 2P E T2 L, FEPEHET LD —
EORENIAFFCE 5, 22T, WEFEETVICOWTHEE - FEEH %
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# # 4 vt Benchmarking Multimodal AutoML for Tabular Data with Text

Fields

URL : https://arxiv.org/pdf/2111.02705.pdf

(a) G OB

AT, FESL AT T ANRINFZ T TR, TFAPT74—LFHE
ENTT =TT =TT B, HEEWEE S X7 4 (LU AutoML) @
BHIZOWTEREIMTONT WS, T, BUES AT TV ANVEBICIAZ, T
F A MEHRG EEBOEA 2 ELT 8%, v AFE—FZAKREXNT—% LT
ATWVS, XTI, WSOPDTFRAI 74—V FEEL, 18DV LT E
—ZAANKBEAT -2 2HEL T2,

YNFE=IARIEAT -2 D4 A=V %K 4.4.2.(3)-3 1ITRT, ZDHlIL,
7259 VY77 vTr 4 v %fT 5 Kickstarter &9 Web 4 FicBWwT, &7
oYzl PAHEEEERCEZ0ICBT T -2 Lo T, BRI,
“name” ¥l & “desc” A 23T F X b, "goal” & “created_at”F| 23 ¥ fE. “country”
&currency” B3 7 Y AN E o Tk D final_status” % FHlT 57— £

name desc goal country currency created_at final_status
The Secret Order - Can you trust your
The Game that gives friends? Solve the  5000.0 GB GBP 1424101105 0
back Gl... puzzle? ...
Booker Family Community based,
Foods. Home made, home-made-foods  2500.0 us USD 1404617242 0
the way food s... producer, to ...
J.AE.S.A : Next A true next
Generation Artificial generation Al with  30000.0 CA CAD 1399078600 1
Intelli... the ability to ...
TH 5,

FIF7T : X. Shi, J. Mueller, N. Erickson, M. Li, and A. J. Smola. “Benchmarking multimodal AutoML for tabular

data with text fields.”

X 4.4.2. (3) -3 =AM FE—FXAEKERT — & O

18D~ LFE—XNRERXT —XIcDO0nT, 4.42. (3) -4 1Td,
#Cat., #Num, #Text ’ZNZi, A7 TV A, B, 7F 2 MEXORH
BRWCDH L0 LT05,
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Dataset ID  #Train  #Test #Cat. #Num. #Text Task Metric Prediction Target

prod 5,091 1,273 1 0 1 multiclass  accuracy  sentiment associated with product review

salary 15,841 3,961 1 0 5 multiclass  accuracy  salary range in data scientist job listings

airbnb 18,316 4,579 37 24 28 multiclass  accuracy  price label of Airbnb listing

channel 20,284 5,071 1 15 1 multiclass ~ accuracy  news category to which article belongs

wine 84,123 21,031 0 2 3 multiclass  accuracy  which variety of wine (type of grape)

imdb 800 200 0 7 4 binary roc-auc whether film is a drama

fake 12,725, 3,182 2 0 3 binary roc-auc  whether job postings are fake

kick 86,502 21,626 3 3 3 binary roc-auc  whether proposed Kickstarter project will achieve funding goal
jigsaw 100,000 25,000 2 27 1 binary TOC-auc whether social media comments are toxic

qaa 4,863 1,216 1 0 3 regression 112 subjective type of answer (in relation to question)

qaq 4,863 1,216 1 0 3 regression  R? subjective type of question (in relation to answer)

book 4,989 1,248 1 2 5 regression R? price of books

jc 10,860 2,715 0 2 3 regression 112 price of JC Penney products on their website

cloth 18,788 4,698 2 1 3 regression 112 customer review score for clothing item

ae 22,662 5,666 3 2 6 regression R’ price of American-Eagle inner-wear items on their website
pop 24,007 6,002 1 2 1 regression 112 online popularity of news article

house 37,951 9,488 1 18 20 regression  R2 sale price of houses in California

mercari 100,000 25,000 3 0 6 regression  R2 price of Mercari online marketplace products

57T : X. Shi, J. Mueller, N. Erickson, M. Li, and A. J. Smola. “Benchmarking multimodal AutoML for tabular

data with text fields.”

X 4.4.2. (3) -4 v AFE—FXAERERT — 2 OHE

INHDT—RICHNL, BASTHELEE T V2T T 2 2R L.
ZOMRERACCTT =7 AMT — 2D AutoML ZHEH T 2 &), EHER 7 2
BREOT 7u—F280, AL T 74 v 2HEGHEL T3

< NV FE—ZANKERX T — %2 0%/l % 1T 5 Multimodal-Net % [X] 4.4.2.

(3) -51TmRT, KTREAMEN TP, KRR ERIC 2 8o MLP
BT B, All-Text i, 773 ) A4, BlEHXORELX 2 TT ¥ X b
& LTt H, Fuse-Early ix, 7% X FEAXOFHHE% Transformer I, /17
o) AN EBEE RO ES MLP I AL, 2t holfihz, BED
Transformer D AN &35, ZOFE, 773V ALVEROFHEEICOWTIT,
FRHIRICHDIAB R 7 P L OHfF & MLP 225 OFfE~ 27 P VEUE%1T 9,
Fuse-Late (¥, Fuse-Early & utic, #7573V AN OFEEZ £ & o THl
WiAHE, MLP JEIC AJ13 %, %72 Fuse-Early TiZ Transformer 72 - 72 2 B¢
ik, EBRI%E T B DAD Aggregator & & 7x 5,

Transformer (without tokenize) | Aggregator ]

i ] ]
e | m«-ﬁ — [ o] [ ]
t t

Cat, -~ Cat, Num, -~ Num, Cat, -~ Cat, Cat, = Cat,

(a) All-Text. Convert numeric and categorical val- (b) Fuse-Early. Transformer operates on learned () Fuse-Late. Separate branches encode each
ues into additional text tokens. embeddings for each feature. modality, and aggregated via concatenation.

FIF7T : X. Shi, J. Mueller, N. Erickson, M. Li, and A. J. Smola. “Benchmarking multimodal AutoML for tabular

data with text fields.”

M 4.4.2. 3) -5 wAFE—XAEHRT —ZDONE - MFEHFT5 7A=Y X LZE
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FFd® Multimodal-Net ZFEEiMBE & L CHW 2, BB T —208=
TLADEERT —F 727 F v %X 4.4.2. (3) -6 IZ/”"F, Embedding-as-Feature
lZ. Multimodal-Net 7* L1572 fli% . ZDF FHREOREA T —2HET ALH
v 2figEe 35, bt T, KRBT —L2HETVIET F R b 2 EER
Ao, 7TFAMEAOFHEERITHIFRL 72 9 2 T, 2o FiEE b
BEORIEAT —2HETNVOREE L %, Weighted-Ensemble &,
Multimodal-Net, K OEEOXKEAT —2HET A ZWINICH W, ZhZh
DODHIIDEZDIFVHE% L 5, Stack-Ensemble 13, Weighted-Ensemble & [F]
BRI 2157212, 206 2B T 5, £ LTI OfGHROHT %
EL LT, L RINBEAT—2HET A2 HEN 2B T, bl
DEAMN TV E L 5,

| Tabular Model (or E i |
I Welghted Combination | [ Concat ]
| Multimodal-Net I |Removelextﬁeld5| [ S| [T, | - [Teuery | [ Waahimodarier | [ Tabuir, | - [ e, |
Input —: t_ f,im _T L rmTur —T
(a) Embedding-as-Feature (b) Weighted-Ensemble (c) Stack-Ensemble

57T : X. Shi, J. Mueller, N. Erickson, M. Li, and A. J. Smola. “Benchmarking multimodal AutoML for tabular

data with text fields.”

B 44.2. (3) -6 RHRF—ZNWEFAORKT —%7 27 F

INLEFIRICONWT, WEB AT o 72/55R8 23, K4.4.2. (3) -7TICRE
N T3, Multimodal-Net @ SR & LT, Fuse-Late 23 b R WG &
molze $722KT —F7 27 F ¥ DHEHIR & LT, Stack-Ensemble 235% b
RWIEE %R L 72,

Method | prod qag qaa cloth  airbnb ae mercari jigsaw  imdb  fake  kick ic wine pop  chanpel  salary  book  house | avgt  mer
MLF Backbones and Fine-tning Tricks (Section A1)
RoBERTa 0.588 0412 0268 0700 0344 00953 0361 0960 0731 0929 0751 0615 0811 0000 03001 03% 0131 0821 | 0572 007
ELECTRA 0705 0410 0356 0718 0349 0955 0586 0963 0750 0824 0754 0606 0813 0003 0315 0457 0466 0857 | 0.605  0.09
+ Exponential Decay r = (L8 0.728 0436 0431 0743 0337 0953 0379 0963 0832 0963 0760 0664 080 000 0308 0447 0568 0841 | 0632 012
+ Average 3 9 0.720 0431 0432 0746 0350 0954 0381 0965 0858 0961 0766 0656 0807 0004 0307 0445 0571 0841 | 0635 014
Fusion Strategy (Section A2, Figure 52)
All-Text 0.907 0434 0419 0746 0366 0957 0399 0967 0840 0967 079 0645 0RI0 0013 0480 0465 0585 0892 | 0662 028
Fuse-Early 0913 0441 0418 0745 0377 0953 039 0967 0843 0960 0770 0653 0806 0013 0474 04358 0548 0901 | 0658 021
Fuse-Late 4 0.907 0449 0445 0747 0395 0958 0603 0.966 0857 0961 0773 0639 0812 0015 0481 0468 0571 0907 | 0664 022
Multimodal Model Aggregation (Seciions A3 and A 4_ Figure S3)
Pre-Embedding 0.895 0216 0247 0642 0449 0972 0433 0586 0871 0926 0743 0491 0680 0012 03526 0460 0581 0939 | 0593 011
Text-Embedding 0867 0446 0432 0748 0430 0972 043 0587 0835 0962 079 0658 0830 0008 0502 0438 059 0932 | 0638 017
Multimedal- Embedding 0.907 0439 0437 0749 0438 0974 0432 0587 0847 0967 0794 0683 089 0007 0517 0451 0595 0934 | 0644 025
Weighted-Ensemble 0.907 0439 0420 0744 0453 0976 0597 0.957 0876 0923 0787 0641 0814 0018 0554 0483 0620 0941 | 0676 025
Stack-Ensemble 4 0909 045 0438 0751 04359 0977 0605 0967 0878 0964 0797 0624 0836 0020 055 0490 633 0943 | 0.684 069
Tabular AutoML + Feature Engineering Baselines (Section A.3)
AG-Weighted 0.891 0046 0076 0002 0426 0841 0098 03587 0845 0686 0668 004 0173 0016 03549 0226 0222 0934 | 0405 008
Al-Stack A9 046 0077 0001 0435 0841 0098 0587 0844 0697 0670 0003 0175 0017 0550 0226 3 0934 | 0407 009
AG-Weighted+ N-Gram 0.892 0426 0382 0610 04350 0978 0326 0909 0842 0966 0772 0357 0809 0019 0546 0434 0591 0541 | 0640 017
AG-Stack+ N-Gram 0.895 0414 0383 0654 0466 0979 0360 0915 0850 0968 0775 0612 0842 0020 0548 0494 0600 0943 | 0663 043
H2O0 AuteML 0.860 0247 0159 0163 0329 0976 0430 0531 0813 0756 0660 0411 0478 0014 03530 0525 0444 0939 | 0516 011
HIO AutoML + Word2Vec D850 0.244 285 0624 0347 0973 03534 0847 0827 0943 0755 0443 0778 0013 0524 0528 0336 0032 | 0613 0.4
H2O AuteML + Pre-Embedding | 0.846 0227 0312 0644 0367 0969 0282 0572 0874 0893 0738 0349 0571 0007 0483 0483 0523 0933 | 0572 009

51T ¢ X. Shi, J. Mueller, N. Erickson, M. Li, and A. J. Smola. “Benchmarking multimodal AutoML for tabular

data with text fields.”
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¥, TR av_FsavicbBnT, A0 FECEEMNZEL -

CEIEDVTh, ML TEROR TS, TOXIIC, AutoML ¥ — 1% filv
BeT, HREFA, 3. ThHOMAGDE R RNICHEET 5 2 &
AATHEL 75 ) . WO LA TE 5,

(b) RFEZE~0i#EH

AutoML ¥V — |3, EDOYV— LU EBDODETNDEE R NT X — 25w %
FEITTrenb, FEEES) Yy —REHBICIIREREILVWERESIN
%o

DX RBEAH» O, REE~DFEHA%ZERE L 72 AutoML Y — L DEEICE
Wit FHBOFEVPLT IR, MELTWEET L - TATY XLDEERX
DEELBIR L RS, BAENICE, HFOfWeT I L LTHREDRS X,
FEHIGLTVREETFA - TATY ZLDEFHEI L LT, TFA LT —Z~D
WIGCHRE EEETVONEEBIRE L, EBEZITo 7,

il & L Cld. AutoML vV — Lt LCREFEfHIN TV FEEDH % auto-
sklearn, TPOT, H20, F7EHIZEWAKT IT EIFEFKITTH Y. XS
T X LD%KEX Ix & TN 72 ModelSearch, AutoGluon % %§1F 7=,

BEOMRAEE 4.4.2. (3) -21TRT,

# 4.4.2. (3) -2 AutoML ¥V — VB

TAIY R GitHub %o
A RBHH  BHE
auto-sklearn | f&1E BSD 7 7 4 7| 2016 4 O X X
NI KR¥ |5 H
TPOT LGPL-3.0 ~ v vv | 2015 O O X
License RXR=7K|1H
%
H20 Apache H20.ai 2014 4 X O O
License 2.0 3H
ModelSearch | Apache Google 2021 4F O O X
License 2.0 2 H
AutoGluon | Apache AWS 2020 4F O O O
License 2.0 3H
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FEDORS X OBIA T, H20 ¥ Java TEEI N7 GUIR—2DY — L b
2 THEY, a—T 4 VT %RITI e BRERETNVOEEZITI T3k 5
DBFHETH 2 —T7. — " wHl@¥E S 2 7o CEIEHEEOBLR CHES A S
<. BEYOFIME S REEICAR S 2 EBMEIND, TDORICEWT, Python
DF7A4TF7YE LTAENTW 3 auto-sklearn, TPOT, ModelSearch.
AutoGluon 2MENITH 5,
FREFEET LOIIG L ) Bl Tl auto-sklearn I¥ Python DMk 7E 7
A 77V TH5 scikit-learn BR—R & 7> TEH ., REAKRSPL SVM. k TfEE
REDTNATY ZLBMIEAHEE Ro T2 —F, FEEFEETFALICO VT
RNIETH B, RERZEDETAMNGIZEDY —ABFIGEL T BT, X
DLREBRETADBMIGL TWE ZEDREE L&) Bt TPOT, H20,
ModelSearch, AutoGluon 2% L TW» 3,
T XA LT = ZXIEOBEICDO T, REEOFRHED & FFaF Sk O AR H
ODNEEZIET2%2E, 7FAMT—22HVWE I LPEEINDE 2D, 20
BEPAEETH D &E 2 5, H20, AutoGluon 87 F A b F—RIxs L Tk
D, ITNODBARFEEDOHGELIC K VEL T35,

DL EoFHiifGE R L v, KFEZE T AutoGluon ZHGEEICH 5,
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(4) EBATIRER AT

i X 4 v i Explainable Artificial Intelligence for Tabular Data: A Survey

URL : https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9551946

(a) G OB

RFXTlx, #EAT —2icxt3 23 AEEZ: AT (XAD ofdfiicowvcd
BB TON TS, XALIZ, Al ET VO FllZ A2 R CcE 2 X9

ISR 2 Bl

METH D,
X 4.4.2. (4) -1

CEF Y]

cETFARE -

ETHY Al ETLVOEEECETREZA L2 57201C

WRd X9, XAl TR T REBEIZ T D 321k b,

AlET L ONEEEC T A —2% \BIPBFCTE 3 X5

AT 2METCH 2 Hl2 i, =a—TA v b7 —20%

DR AL ET VL, Z OBIEPCHIEREER T T v 7Ky

7 2LENTEY, ABICE o THRBEHTH 5, 2 D=0,

EFNAHAMEL RS 2 2 ik Y, Al EF A OEHEN:
BEFEMEE LI 2R TE B,

Al 7L 0SB PHEREZ Al T 2RI T H 5. fil2 i, Al
EFAOREE, vosR ME AR RIS o 5
HE L. ZOWIPLHHBENNT 2, ZOLD, EF ALK
BEREERRT 2 2 LIc X0 Al TS AL ouELREL %
752 LHRTE 2,

TR - Al =T A0 FRIGER 2 A2 HEECE 2 X 5 IcHiH 3 % M@
ThHd, BlziE, Al ET A5 5 FHHNK L THT o 72 Tl
BizonT, 2D FHNCTHE L =B RIZM 2, & OREHESD
BEDPEWPLPICT L ENTE S, 20, THIKERFH
FMIEA RS 2 2 21X 0. Al EF L OEYIEC T Y M % T
RTBZENTE D,

7, L3 ODMEICH LT, 22007 Fu—Fic X BRRMDH 3,

- =T OEG - HED AL =T AICHIG L7 XALEffich v, Al E

TILONEREEC T A =22 HHT 5, HlzIE.
Za—FAFY ) —ZICBnTlE, Za—vUR
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HADAFUL. iEEL~ Yy T OGO FELED 5,
ZOEMMTIZ, EOREECHRED D B 3, EHATHE
72 Al EFADRE XN 3B 720 P DR,

- BT VKON - FFED AL £ T VICIRIES T ICHEA T 2 XAL ¢
fiichy, Al=T Lo AN ZOH LT, 2D
fRYE S EEE % i3 5 .45 2 1, LIME < SHAP
. FE S LI THl~OFSE AR L, R
B oMAEERZEET 2, oz, @wil
FAMERIREZ R0 23, GHHEa X PR R 5
HEHH 5D,

Data Outcome
Black-Box
Model
1 ] |
A A A
I N N ™

—@— Model ———| Model f@ Outcome
Explanati :@P: . lanati
xplanation Inspection Explanation

Model-Specific Sections IV-B1 & IV-B2 Section III-C Sections II-A & II-B1

Techniques [121-134], [135-148] [93-99, 108] [37-42], [66-71]
Model—Agnostic Section IV-A Sections ITI-A & III-B| Sections II-A & II-B2
Techniques |[24, 27, 34, 39], [110-120]|  [83 - 86], [87-92] [23-37], [76-82]

57T * A. K. Singh, A. K. Singh, and A. K. Singh, “Explainable Artificial Intelligence for Tabular Data: A
Survey,” IEEE Trans. Artif. Intell., vol. 2, no. 3, pp. 233-246, Sep. 2021

K 4.4.2. (4) -1 XAl O@EFHEE

(7) FHIFHD 7= D XAl

FHIE D 72 D XAl OFfff 3. 70 — S A3 & v —H A3t
bbb, Zu— il E . Al ETARLERWMICE D L 5 fHme & —
VER o TV R ERNTIMIHTH Y, v—Ah i L ik, Al €7 A 2MERIE
phcxtLC, £o k) mflieiimziTo C w22 2RI TcHh 5, D5y
ek 5 XAL Fiffi 2 X 4.4.2. (4) -2 1R 9, TDOHFICHEWTIE, LIME &
SHAP 2 £ TH V. ZDIRERM S L K& L T b,
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Name
ExplainD
LIME

Anchors

DLIME
ILIME

ALIME
Doctor XAl
MAPLE
LORE
LOCO
MES

MFI

IME

Kernel SHAP
DeepLIFT
Deep SHAP
Tree SHAP
Saabas

LionForest

40]
| 1a1)
[42]

Year | Type

2006 = Agnostic
2016 | Agnostic
2018 | Agnostic

2019 | Agnostic
2019 Agnostic

2019 | Agnostic
2020 = Agnostic
2018 | Agnostic
2018  Agnostic
2018 | Agnostic
2016 | Agnostic
2016 | Agnostic
2010 | Agnostic
2014 | Agnostic
2017 Agnostic
2017 | Specific
2017 | Specific
2020 | Specific
2014 | Specific
2014 | Specific
2019 | Specific

Underlying mechanism
Graphical explanations based on additive models.
Local linear models applied on random perturbations of the data and the predictions.

Reinforcement learning and graph search applied on random perturbations of the data and
the predictions.

LIME combined with hierarchical clustering.

LIME, but with each perturbed instance weighed based on its influence on, and distance
from, the instance to be explained.

LIME combined with an autoencoder.

The idea behind LIME combined with a decision tree.

Local linear modelling techniques combined with random forests.
Genetic Algorithm.

Scoring of input features.

Monte Carlo algorithm.

Feature ranking measure.

Coalitional game theory and the Shapley value.

Coalitional game theory and sensitivity analysis.

LIME combined with the Shapley value.

Assigning importance scores to inputs in a neural network.,
DeepLIFT combined with the Shapley value.

SHAP, adopted for tree-based ML models.

Extracting explanations from a decision path in a decision tree.
Transformation of backward models to forward models.

Explaining the decisions of random forests via unsupervised learning techniques and
similarity metrics.

5IH7E © A.K. Singh, A. K. Singh, and A. K. Singh, “Explainable Artificial Intelligence for Tabular Data: A Survey,”

IEEE Trans. Artif. Intell., vol. 2, no. 3, pp. 233-246, Sep. 2021

X 4.4.2. (4) -2 FHIFHARED 729 O XA il

(7-1) LIME
Local Interpretable Model-Agnostic Explanations DEEHCTH b | {TE D Al
ETMENLTCe = A ERT 5720 1clbits XA OiicH
%, LIME iZ. & 2 Hplcnt3 2 FHl~DF G m W RiEE 2ER L, 2
DR EZ - THIERRE T VEDBRAIRERET V24 E T 5, (K
4.42. (4) -3) 2L T, ZDFRATRER € T A2 b T~ DR B 0 8 A )
FEREIHL, 77727 %A FTERT %, LIME i, @yl iR
& 50, dtEI X FE L, BESPKEEMEWE G H 5, LIME OJR
A4 XAL Hfif & L <. Anchors, DLIME., ILIME. ALIME. Doctor XAI Z»3
b5,
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C D
3
X, 3 X -
- 1
1 i
A B Iy, 2
il / . LIME’ linear
= decision boundry
— Model’s decision boundry
\ and instance of interest E
Data Model X, | X,|Prediction x23 Human n}e{kes
i B = | final decision
+ :
I I - l 1.2
+ Anchor’s decision boundry
Data and model predictions based on local region
51T : A K. Singh, A. K. Singh, and A. K. Singh, “Explainable Artificial Intelligence for Tabular Data: A Survey,”

IEEE Trans. Artif. Intell., vol. 2, no. 3, pp. 233-246, Sep. 2021

X 4.4.2. (4) -3 LIME %

(7-2) SHAP

SHapley Additive exPlanations (+ ¥ 7' L — LR 225t HH) OBSFRCTH b |
EEOAlET VI L Ca = AV AGiHEZ AR T 2720 Icfibh s XAL O
Biticd 2, SHAP 13, 7 —2HHD L v 7L —flHE Wi & ZHWT, &
LRGN 2 FH~DOHFGER R OREEEZER L, 2 offfE oM
LEIC L3 THI~DFEECERMTTZREN T2, (¥ 442. (4) -4 2L
T, ZOWEELEA TR 77 727 F A THRRT S, SHAP i, &
W —8E2H 228, X PG, FEEROMHAER 2 EEL &
WIBEDH %5, SHAP DA: XAI Hfiff & L <. Kernel SHAP, Deep SHAP,
Tree SHAP %235 3%,
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-0 &30 &=

S+8=50 S+S8=50 E+8=y
S+S+S =100 S+S+S=100 S +S +S=100
Marginal contribution of each player || Marginal contribution of each player || Marginal contribution of each player
€10 £ 40 &5 (|30 €20 &5 1 &35 €60
&-=10 &=3) &-=5
S+ &= & +®=35 &+®-35
& L=100 . L2100 S &+ =100
Marginal contribution of each player || Marginal contribution of each player | | Marginal contribution of each player
£ 10 €30 €650 |[|*30 ] €5 (|5 £ 30 €65
The Shapley value of @ The Shapley value of Q The Shapley value of @
10+20+35+10+65+65 40+30+60+60+30+30 50+50+5+30+5+5
p =34.17 5 =41.67 f =24.17

51 H7JE : A. K. Singh, A. K. Singh, and A. K. Singh, “Explainable Artificial Intelligence for Tabular Data: A Survey,”

IEEE Trans. Artif. Intell., vol. 2, no. 3, pp. 233-246, Sep. 2021
X 4.4.2. (4) -4 SHAP O E

(1) ETAMED =0 D XAl
ETNMRED 720 O XA O FFEICIE, BESHT, HHMKETay b 270
EH DFEGD 5,

(A4-1) BT

ETADANERDOMEEY LT OB A ED X5 pEnid 5
DERFNDITETH B, Hl 21X, HEEEE T v ICH LT mRO iz R
L720IgL7zY LT, YoM EmE AL L GlInsrzlac
LHTE S,

(1-2) ERRET Y b

ETNADANER O M2 REE L T, ioZHE2Z{Lx =L Zic, 1)
WEIED D7 vy F T B5TETH 5, HlziE, Lt FHle 7 vic
LT, DR T RariiZs & OZEZ BE LT, FEEELCCRIILY 7o & 0%
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BaeZft3e<, igicE DX npEr b 502 /5L TE 3,

(4-3) EFAEEOFE

FEE DO ETMICH L GEITE 290 FiETH 5, fHlx X, IEKR
RZ2—FNF Yy T —2EDETNIL, FOREER T X — X B EEEIE
L7zt L7203 22 TE2, ZHICKD, ETABED LS ¥
Wi HECHEZ FE L T2 228 T 5 2 L8 TE 3,

(7)) =FAEBHDO D XAl
EFAHNHDOEZD D XAl DFFEICiE, =TT AIMEEOFEL =T ABEOF

EDD B,

(7-1) =7 VIEKRFED Tk

FHIZHHREE o 72 0 XAL #4ff (LIME % SHAP %) 3o — L7z 3l
2Tk, Al ET7 2R OMEM % FHIATREZ 7' 1 — L 7 5t b $efik
THIENTE D,

(v-2) =7 VEROFE

FFED Al T VI L CEATE 2 FETH %, il 213, Attention D
FEE, =2 -ty M7 — 27 ohfiECHNEOEE L2 AT 5
LT ETADBEDEAICHEHL TTFHZITo TR I E2RTILENTE S,

(b) ARFZE~ D

AREEICHV TR, TPHRERZ 13 2 B icE 70 oI IL % B4k 5

2tk Al =T VOB UME2ERT 2, THIFHD 729 0 XAl
Betli 231G A e 7z Python 74 77 Y ok # £ 4.4.2. (4) -112pRd, i
MRECEHEHE DM Ic BT, LIME X b SHAP BN T W3 LiHich<TH

0. BT TIESHAP XAl 74 77V & L TR IC R >TE Y, AFEEick

WTd SHAP 23 %,
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# 4.4.2. (4) -1 FYHFHHAD 7= D XAl Python 54 75 Y OB

B
I A & v AR

LIME
BSD 3-Clause License

SHAP
MIT License

R

R OB E € 7 1 OfE
DT % R AT S 2
MMizET V2 AERKL, Z0OE
T DELD LR EDEH G
E#xFH3 5,

W5 D FEF X E AT EF I
35720, BEtEe 8%
WKRIFBEVWIREDRD S,

W7 — LBERD > ¥ 7L —
fifl 2 BB G L, (B3
DM EE T D)) %R
HMBEOFHGEOME L THE
L. @A 2,

LIME &3&o T —EMem%
Wix L OWE %723 2 L
FEERAICAREE S LT B,

GitHub X % —
(2023/10/04 Br)

10.9k

20.2k
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(5) wAF TR

i £ A4 b+ vt Comprehensive Comparative Study of Multi-Label Classification
Methods
URL : https://arxiv.org/pdf/2102.07113.pdf

(a) FRC DM
1 2O0F =2 LT, EROEMT A 2RI EESS 3F— 2%~
LNFFTRUTF—RE NN, P F TRLT — ZDOSEEEE~OWNICTELE LT,
RIEEA TR T3 ) X LB TED 2 ERE T LN,

(7) MEZSHT

M T R, vV F 7O Z XY ik v 7 7 <X off]
BUCET 2 FETH Y, MEREHSCHESFICEMT 205 TATT7L%
NoxRT VIV INTELEVWITATTDIDICRMENS, (X4.42. (5) -
1)

Problem
transformation
methods

[ OVA approach J

{ OVO approach

y

5IHJC : J. Bogatinovski et al., “Comprehensive Comparative Study of Multi-Label Classification Methods,” IEEE

Trans. Knowl. Data Eng., vol. 35, no. 10, pp. 2345-2367, Oct. 2023.
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Ensembles

r .

51 H7JG 1 ]. Bogatinovski et al., “Comprehensive Comparative Study of Multi-Label Classification Methods,”

IEEE Trans. Knowl. Data Eng., vol. 35, no. 10, pp. 2345-2367, Oct. 2023.
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