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To DO List

> Last Week

= Related Works Study and Implementation
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> This Week

= Related Works Study and Implementation
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Papers

= Chen, Jianbo, et al. "Learning to explain: An information-theoretic perspective on model interpretation." International

Conference on Machine Learning. PMLR, 2018.

= Yoon, Jinsung, James Jordon, and Mihaela van der Schaar. "INVASE: Instance-wise variable selection using neural

networks." International Conference on Learning Representations. 2018.

= Schwab, Patrick, and Walter Karlen. "Cxplain: Causal explanations for model interpretation under uncertainty." arXiv
preprint arXiv:1910.12336 (2019).

= Jethani, Neil, et al. "Have We Learned to Explain?: How Interpretability Methods Can Learn to Encode Predictions in their

Interpretations.” International Conference on Atrtificial Intelligence and Statistics. PMLR, 2021.

= Panda, Pranoy, Sai Srinivas Kancheti, and Vineeth N. Balasubramanian. "Instance-wise Causal Feature Selection for

Model Interpretation." Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2021.
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Implementation Progress

« INVASE (Completed):

> Issues: Search proper “Lamda” for Various Datasets

> Results:
, Predictor Baseline #Features . Predictor Baseline #Features
lteration . lteration ,
AUC ACC AUC ACC | (Total: 64) AUC ACC AUC AcC | (Total: 196)
1 0918 | 0.738 | 0917 | 0.765 64 1 0.943 0.866 0.986 0.899 196
2 0919 | 0.752 | 0907 | 0.734 64 2 0.916 0.814 0.978 0.916 160
3 0.652 | 0.192 | 0.915 | 0.758 21 3 0.932 0.827 0.969 0.899 167
4 0.92 0.745 | 0914 | 0.724 64 4 0.929 0.842 0911 0.815 196
5 0922 | 0.725 | 0912 0.77 64 5 0.874 0.599 0.978 0.91 196
CIFAR-10 Dogs vs Cats
(Lamda: 0.05) (Lamda: 0.01)
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Implementation Progress

« SCM (Completed):

> Issues: Search proper “Lamda” for Various Datasets

> Results:

, Predictor Baseline #Features

lteration _
AUC | ACC | AUC | Acc | (Total: 64)

1 0.816 | 0.403 0.95 0.706 30

2 0.749 | 0.303 | 0.954 0.72 30

3 0.749 0.3 0.95 0.715 30

4 0.782 | 0.341 0.951 0.712 30

5 0.8 0.386 | 0942 | 0.695 30

CIFAR-10

(#Features: 30 / 64)
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Further Research

« Real-X, L2X, CXPlain Implements

« Summarizes Advantages and Limitations (22 2/ 2™ 0f| A])
YHE o eHAIH
- GHIO|HAMIYE Lamda of MX[7F 2%
STl SEAS = (e, 2 I-IOI_I)\;( HEA S AFX| QF
- Prediction 2ES B StasozM, Mol Fop | Lo BT Jci’ o 2o
INVASE | A|&H Prediction 452 2028 =& US (0|EH T T THm A ge
QE‘: M= OX|7F Al A ole = = _/I_vu:.
Prediction 85 + |'T|§ T ARE). _ Tabular E1I0|E101| H° %I'ﬂ%?_l' 7é,|'_T|_
FsstE 2, TIgo| of2{20] US.
. HE SR 4B AHO| Bol¥ 4 g0 may, z) | - Prediction 2 e SO B2
T A M2 MX|B| 7 A (E TR Q) D2, Selector-Predictor ‘45 |X|7} Of
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ZFAFM AL 108] HHE (AUPRC 7|& L 21X}E)

Table . Metrics with 95% confidence interval (W /A indicates that the corresponding method is significantly worse than the best model written in bold based on paired t-test at 5% significance level).

Sensitivit Specificit Precision
Model i ki i i Te/p: 1) /TN TR/(TP 1 57)
Average Lower p-value | Average Lower p-value | Average Lower p-value | Average  Lower p-value | Average Lower p-value | Average  Lower p-value | Average Lower p-value
Upper Upper Upper Upper Upper Upper Upper
02 0.706 g:ggg 0.106 | 0.381 gzilg 0.78 g:ggg 0.362 g:ig; 0.476 g:gg; (0*'93?; 0.825 g:;;i 0.351 g:ig?
ax2, ax3, axa | 0734 0% 0375 0472 oger | 0718 J21> 0203 | 0342 Q272 os15 | oss | 400 | 0027 | 0737 | 059 | 0246 | 0260 130 ((’;‘5)5
aXL'X:’,‘i'XaS"?" 0.715 g:g;g 042 | 0.361 8:22; 0.676 | 0.732 8:55333 0.505 | 0.331 g:ig; 0.285 | 0.49% 3:2;‘3’ ?ﬂf 0.764 g:ggg 0.494 | 0.308 8:53? 0.386
It rt 0.686 8:?22 0218 | 0361 8:2;8 0651 | 0569 8:2’33 0011 | 0314 81532 0117 | 0691 8:?82 0241 | 0553 81382 ((3;938) 0.22 8:;81 (9;939)
rt 0723 %00 0743 | 0342 0250 o03m | oso1 %% (9;939) 0327 9281 0304 | o708 | 3240 | o286 | 0s79 | 0323 ((1'938) 0244 013 o078
02, co3 0718 090 oasa | 033 0% o126 | o701 0200 0203 | 0335 007 0318 | oses | 0920 | ooes | o718 | 0201 | 0187 | 0272 0202 o092
col, co2,co3 | 0689 000 0087 | 0323 %2 oasa | o747 093 ose2 | 0332 2213 oaa1 | oaso | 0200 (9;934) 0783 | 0020 | 0ss9 | 0303 J51L o4t
o, co? 0,663 8?2‘; 0039 | 0321 8:?;? 0262 | 0533 81313 ((,);Ov“) 0.288 8:?2‘2‘ 01 | o627 8:;"?3 0081 | 0511 8;3;? C(’ff? 0.234 8:;;3 0.153
a3 0689 0932 0m7 | 0300 Q411 0089 | 0eas  09%3 a1 | 0305 0200 0253 | 0see | 0300 | 0128 | 0649 | Oadn | 0137 | 0247 212 0059
It 0.666 8?2] 0204 | 0305 8:;;? 0125 | 0506 81223 8;937) 0.292 8:;‘3“9‘ 0099 | 0728 8138‘2‘ 0502 | 0469 8:58; (9;937) 0218 81;83 ((’ff‘f
ax5 0.676 g:g;z 0.104 | 0.285 8:2;? ?;Ov"’; 0.706 g:ggg 022 | 0334 g:g?é 0.432 | 0545 g:gg? ?ﬂf 0.723 g:ggz 0.18 | 0.284 8:;3; 0.268
col, co3 0648 0°03 0017 | 02mn 2N ?,,;93% 0668 0alo 0255 | 0200 O 0021 | 0420 | 3134 ?;‘ff 0695 | 00> | 031 | 0196 12T 0.063
ax4 0.656 g:g;g 0.113 | 0.263 g:;zg ‘:;‘f;‘ 0.698 g:ggg 033 | 0.299 gzggg 0.139 | 0.479 g:g;g ‘(’;‘2)2 0.723 8:3;_3 0342 | 0.271 g:;gi 0.2
ax1 0591 o227 (9;,?31) 0226 0% ?,;,?31) 0588 o3> 0082 | 0231 O170 ((1',93‘; 0505 | 0233 | 0051 | o059 | 330° | o1 | 023 Q1T 015
ax2 0.615 gzgg; 005 | 0223 8: _l_gg (0*',93*? 0.591 8:‘7‘;(2) 0.076 | 0.284 g:g;; 0.082 | 0.587 8:;23 0.048 | 0.584 g:g?g 0.07 | 0.231 g:;‘i 0.144
S I RS R R A
o Jowe 33 8 [om S n [ow i e [ees 02 0 Lo [0 ] Lome | S0 [0 e fio e

Cl, confidence interval; *: p-value < 0.05; **: p-value < 0.01 |
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a4 g1 : 108] IS (AUPRC 7|E WEAlE)

- =23 AAE 1 (co2)E ™S K2, (ax3), (ax2~ax4), (ax1~ax5), (It), (rt), (It, rt)0f CHSE A H

Table . Metrics with 95% confidence interval (W /A indicates that the corresponding method is significantly worse than the best model written in bold based on paired t-test at 5% significance level).

Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value
Upper Upper Upper Upper Upper Upper Upper
;‘)’(@2’)‘(}12’)‘(% 0725 053 0835|0391 0202 0.714 2232 0148|0352 0273 0702|0520 | 0300 [ 0709 [ 0.738 | 0222 | 0139 [ 0354 %20 0.625
co2 (prev) | 0706 0023 0106 | 0381 0310 0806 | 078 0000 0667 0362 5o 0476 | o> | 0342 | 0825 | 071> | 066 | 0351 090 0555
co2, It | 0705 0925 0434 | 0377 550 0838 | 0727 020 0335 | 0331 0500 0525 0511 | 0200 | 0634 | 0753 | 022, | 034 | 0324 24°% 0308
a2, (;’r‘g\'/)ax“ 0734 o0 0375 0202 0746 | 0718 8:2;? 0119 | 0342 0575 0515 | 055 | ooos 0737 | oooq | 0.102 | 0.269 81;22 0.069
co2, 1t | 0691 09 028 | 0373 20 0761|0734 200 0016|0345 0907 0703 | 0517 | oo | 0721 | 0761 | 0oro | 0015 [ 0295 0501 0433
co2,ax3 | 0709 0O73 0224|0367 930 0456 | 0806 oo 0358 0590 0919 | 0403 | 5,5 | 0044 | 0.859 ?:géi 0395 %o
aX1'x?2iée€§X3'a 0715 0920 042 0361 520 0443 [0732 0202 0386 | 0331 8:42182) 0.285 | 0.496 82;3 0544 | 0764 | 7202 | 04 | 0308 0572 014
2,1t | 0686 8:%1 0289 | 0358 /0 0451|0737 023 0128|0339 51 0637 | 0506 | oood | 0465 | 0766 | oooo | 0099 | 037 8;2? 0.79
con 2@ @3 0718 09 0418 | 0345 047 0135 (0739 0907 0086 | 0317 401 0139 | 052 | 9320 | 0689 | 0766 | ool | 0.087 | 026 %17 0017

Cl, confidence interval; *: p-value < 0.05; **: p-value < 0.01 |
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ZHARM AL . 103] HHE (AUPRC 7| & LY 2 Xl&)

- 23 Ael 2 Best RO CHY (It, rt)S F=7tst0] M T

Table . Metrics with 95% confidence interval (W /A indicates that the corresponding method is significantly worse than the best model written in bold based on paired t-test at 5% significance level).

Sensitivity Specificity Precision
AUROC AUPRC Accuracy F1 Score TP/(TP+EN) TN/(TN+EP) TP/(TP+EP)
Model 95% CI 95% CI 95% CI 95% CI 95% ClI 95% ClI 95% CI
Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value | Average Lower p-value
Upper Upper Upper Upper Upper Upper Upper
co2, ax1, ax, 0.644 0.304 0.549 0.273 0.350 0.522 0.223
ax3,(::(e£:;)ax5 0.725 0.807 0.391 0.478 0.714 0.879 0.503 | 0.352 0.431 0.529 0.708 0.738 0.953 0.535 | 0.354 0.486
co2, ax1, ax2
' ' ' 0.669 0.306 0.639 0.294 0.367 0.638 0.225
ax3, atx4r,tax5, [l 0.723 0778 0.914 | 0.386 0465 0.836 | 0.743 0848 0.349 0403 0.908 | 0.526 0685 0.962 | 0.775 0911 0.33 0434 0.7

Cl, confidence interval: *: p-value < 0.05; **: p-value < 0.01 |
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a4 g1 : 108] IS (AUPRC 7|E WEAlE)

-2 AYE 3L rt DE 282 29, ax BEE =&, -> (ax1~ax5) -> (ax2~ax4) -> (ax3)

Table . Metrics with 95% confidence interval (W /A indicates that the corresponding method is significantly worse than the best model written in bold based on paired t-test at 5% significance level).

Sensitivity Specificity Precision
AUROC AUPRC Accuracy F1 Score TP/(TP+EN) TN/(TN+EP) TP/(TP+FP)

Model 95% Cl 95% Cl 95% CI 95% Cl 95% CI 95% Cl 95% CI
Average Lower p-value | Average Lower p-value | Average Lower p-value | Average  Lower p-value | Average Lower p-value | Average  Lower p-value | Average Lower p-value

Upper Upper Upper Upper Upper Upper Upper

co2, ax2, ax3, 0.707 0.347 0.537 0.264 0.427 0.497 0.191
axd, It. rt 0.745 0.784 0.419 0.491 0.683 0.829 0.117 | 0.341 0.418 0.377 | 0.607 0787 0.688 0.879 0.105 | 0.314 0437 0.254

0.695 0.344 0.747 0.309 0.333 0.772 0.287

co2, ax3, It, rt | 0.736 0778 0.706 | 0416 0487 0.931 | 0.806 0864 0.384 0460 0.49 0647 0.225 | 0.853 0934 0.383 0479

co2, ax1, ax2,

0.644 0.304 0.549 0.273 0.350 0.522 0.223
ax3,(§rxelt;)ax5 0.725 0.807 0.562 | 0.391 0478 0.542 | 0.714 0879 0.201 | 0.352 0431 0.544 | 0.529 0708 0.383 | 0.738 0.953 0.197 | 0.354 0486 0.691

co2, ax1, ax2,

0.669 0.306 0.639 0.294 0.367 0.638 0.225
ax3, atxé‘rr,taXS,I 0.723 0778 0.409 | 0.386 0.465 039 | 0.743 0848 0.077 | 0.349 0.403 0.454 | 0.526 0.685 0.484 | 0.775 0.911 0.061 | 0.33 0434 0.304

Cl, confidence interval; *: p-value < 0.05; **: p-value < 0.01
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ZHARM AL . 103] HHE (AUPRC 7| & LY 2 Xl&)

- =3 & 4 BestO|A], Parameter Size HE A ¥

Table . Metrics with 95% confidence interval (W /A indicates that the corresponding method is significantly worse than the best model written in bold based on paired t-test at 5% significance level).

Sensitivity Specificity Precision
AUROC AUPRC Accuracy F1 Score TP/(TP+EN) TN/(TN+EP) TP/(TP+FP)
Model 95% Cl 95% Cl 95% CI 95% Cl 95% CI 95% Cl 95% CI
Average Lower p-value | Average Lower p-value | Average Lower p-value | Average  Lower p-value | Average Lower p-value | Average  Lower p-value | Average Lower p-value
Upper Upper Upper Upper Upper Upper Upper
0.695 0.305 0.664 0.237 0.338 0.662 0.167
DenseNet169| 0.747 0.799 0.422 0.540 0.752 0.840 0.963 | 0.343 0.449 0.193 | 0.523 0.708 0.242 | 0.781 0.899 0.288 0.409 0.278
0.664 0.328 0.633 0.324 0.437 0.619 0.239
DenseNet121 | 0.724 0.784 0.24 | 0421 0513 0.978 | 0.755 0876 0.391 0458 0.559 0680 0.398 | 0.777 0934 0.958 | 0.324 0408
0.707 0.347 0.537 0.264 0.427 0.497 0.191
DenseNet264 | 0.745 0.784 0.908 | 0.419 0497 0.944 | 0.683 0829 0.135 | 0.341 0418 0.059 | 0.607 0787 0.688 0.879 0.171 | 0.314 0437 0.859

Cl, confidence interval: *: p-value < 0.05; **: p-value < 0.01
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