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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.

CAU AutoML LAB 3



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: Trade off between Performance and Interpretability

> 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 | 0.942 | 0.695 30

CIFAR-10

(#Features: 30 / 64)
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Implementation Progress

« Real-X (Not Completed):

> |ssues:
> Results:
, Predictor Baseline #Features
lteration .
AUC ACC AUC ACC | (Total: 256)
1 0.5 0.098 0.914 0.57 66.02
2 0.5 0.101 0.929 0.633 27.34
3 0.5 0.097 0.919 0.615 10.13
4 0.508 0.112 0.929 0.641 0.01
5 0.5 0.102 0.928 0.633 0.24
CIFAR-10
(Lamda: 0.5
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Further Research

« L2X, CXPlain Implements

« Summarizes Advantages and Limitations (22 /3 2™ 0f| A])
HIH = PIgS otA| A
- OHO|HAMYZ Lamda 4t A X7t 2230
- Prediction 222 SH SO EZN, 40| F (2t RJ-P‘“" MK| & H“"o XX Uo™H Ao
INVASE | O{X|&H Prediction 462 2022 =% S (O S ol =6 A|7f0| SaEH 28 = 9'8
EXMO 2 = Prediction & X7t 2 = US). | - Tabular GIO|E{ 0 Cligt HRHETH FH JHs
Slo 2, T o{2420] US.
- MEf EX £E AN HolF 5= 20 et | - Prediction 221 &4 eEEIX| oo F
SCM o He M52 A‘|7C|5}7|7f T % SEIES ?:I) Selector-Predictor 85 #X|7I {22 =+
- O|O|X| HIO|gAMllo] Z3H™QlI HF0|B R, =Tt A A2
77t ¢l8 - SIS 59 HOEAM o&EM0| 2 £+ US.
- A3l A0tE HOF £2 REO| 2 X0 - Lamda 2t A% 28
Real-X olo ML OLXl &+ OIS
AN L. - oo |-_| L |-I:I-
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= . = O 1= = = OFO
« K| AX2, AX3, AX4, LT, RT7} 71 &2 85, OIA AX6 F7IA|E 1 doHA| R =.
= AlS = o o — AlS re)
- Ol = 1 M AX6 7t AX6 M2 H{T S DenseNet121, 169, 264 A Z LIH+0] A Tl
AlS . AL = SH O CC L ==
- Ad A1t AUROC LHEI XL, AX6E F7tM S 2| DenseNet1210| 7t& HOHH M5 &3
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% ClI 95% CI 95% ClI 95% ClI 95% ClI 95% ClI 95% ClI
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
=7
(Depr‘\)s(gN:ﬂ}Zn 0.754 8';;2 0.459 g'ggé 0.709 g'g‘;? 0.598 | 0.387 g'zgg 0.922 | 0.622 8"7‘;; 0.715 g'ggg 0.408 | 0.335 8"21:;
AX6 H| 2| 0.695 0.305 0.664 0.237 0.338 0.662 0.167
(DenseNet169) 0.747 0.799 0.759 | 0422 0.540 0.552 | 0.752 0.840 0.963 | 0.343 0449 0.193 | 0.523 0.708 0.078 | 0.781 0.899 0.288 0.409 0.549
AX6 X 2| 0.707 0.347 0.537 0.264 0427 0.497 0.191
(DenseNet264) 0.745 0784 0.639 | 0419 0491 0.195 | 0.683 0.829 0.135 | 0.341 0418 0.059 | 0.607 0.787 0.862 | 0.688 0.879 0.171 | 0.314 0437 0.791
=7
(DeAn);gl\g t2f64) 0.744 g'ggg 0766 | 041 8'232 0378 | 0.679 8’222 0477 | 0.362 g'iég 0.531 | 0.614 8"712‘51 0.908 | 0.683 8“9‘?2 0415 | 0.29 8‘5?5 0.258
=7
(DeArég\E t1f69) 0.736 8'222 0.453 | 0.415 8‘212 0.294 | 0.745 8'222 0.804 | 0.34 8‘332 0.219 | 0.538 8382 0436 | 0.775 8'23% 094 | 0.288 8'5?1 0.49
AX6 H| 2| 0.664 0.328 0.633 0.324 0.437 0.619 0.239
(DenseNet121) 0.724 0784 0.218 | 0.421 0513 0.411 | 0.755 0.876 0.391 0458 0.559 0.680 0422 | 0.777 0.934 0.958 | 0.324 0.408 0.866

Cl, confidence interval: *: p-value < 0.05; **: p-value < 0.01 |
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« AX2, AX3, AX4, AX6, LT, RT(671f =2t0|2)e| & 587 EX 2 AFESHSFS €12|& +

1) 2t 587l E2Z DenseNet1210] IEH5}0{ EZ Evaluations falisty, A= 04,
2) WS 7|8o = 127 H 587K BXEC=E 5 EF o ol =esto] 57712

Chromosomedj| Clict 85 HWI7tE ATt

rOI-

sgi ol A5 BIket 27 0|M] EXE AL 57HO A5 Bt

OO O

3) [M2tA, 17 EEHZ AFE
K=l (58+57=106FFCs)
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Q.
(-
Q
—
@)
D)
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- . - .
ZEAFA 0:|:|.|. AlS - 2) QFS T E|—’< 12_| HI E
H O - L. = = . = -l = - ™
o Al A1 AUROC LY 2l K=
Rank Segment Score Rank | #Features | AUROC | AUPRC | Accuracy | Macro F1 |Sensitivity|Specificity| Precision | Time
1 A2 OZI2 left | 0835 1 2 0917 | 0517 | 0615 | 0311 | 1.000 | 0578 | 0.184 | 0:03:38
» oo oo e | 0826 2 37 0884 | 0549 | 0907 | 0483 | 0500 | 0946 | 0467 | 0:13:46
- N9 ' 3 24 0867 | 0497 | 0888 | 0550 | 0786 | 0.898 | 0423 | 0:09:01
3 CO2 St& 2 left | 0.813 4 57 0866 | 0551 | 0801 | 0385 | 0714 | 0810 | 0263 | 0:22:38
4 AX2 LHEIZ left | 0.810 5 3 0866 | 0388 | 0814 | 0375 | 0643 | 0830 | 0265 | 0:03:48
c RT APl 0.807 6 21 0864 | 0665 | 0888 | 0550 | 0786 | 0898 | 0423 | 0:07:57
c AX3 1= right | 0,604 7 50 0860 | 0323 | 0863 | 0389 | 0500 | 0898 | 0318 | 0:19:20
p—— 8 23 0856 | 0568 | 0907 | 0516 | 0571 | 0939 | 0471 | 0:0837
/ AX3 2tef right | 0798 9 32 0.855 | 0577 | 0888 | 0500 | 0643 | 0912 | 0409 | 0:11:52
8 RT St& & 0.797 10 51 0.855 | 0525 | 0863 | 0421 | 0571 | 0891 | 0333 | 0:19:41
9 CO2 2|&2 left | 0.796 ’ 5 ‘ ‘ = ’ : : ‘ ‘
10 AX2 LHEI2 right | 0.794 15 | @ .:5%3) 0836 | 0544 | 0926 | 0400 | 0286 | 0986 | 0667 | 0:23:12
T [«)
58 AX3 = right 0.449 117 1 0449 | 0076 | 0714 | 0115 | 0214 | 0762 | 0.079 | 0:03:20
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