]
TUDelft

Patrick Altmeyer, Aleksander Buszydlik, Arie van Deursen, Cynthia C.S. Liem

(Delft University of Technology)

Countertactual Training: Teaching Models
Plausible and Actionable Explanations

Counterfactual training leverages counterfactual explanations to make models more
1) explainable, 2) sensitive to actionability constraints and 3) adversarially robust.
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METHODOLOGY IMPROVED PLAUSIBILITY
Counterfactual search objective (equation (1)): Data IP (—%) IP* (—%) Cost (—%)
LS 20.20 = 0.67F 51.28+ 2.01* 16.41 +£0.57*
: 1 M / + A\ / Circ H.88 +0.37* 93.844+ 6.70" 42.99 4+ 0.857
XD 1yloss(Mo(x'), ™) + Areg(x) } Moon  19.59+0.73* 800+ 944 516+ 1.00*
OL —1.93+1.12 —-27.70+ 14.59 40.86 + 2.30*
Counterfactual training objective (equation (2)): Adult 0.19+1.05 3435+ 5.61° 4.03 = 4.03
5 Ob) (eq (2)) CH 10.65+ 1.47* 63.06+ 4.25° 44.23 + 1.43*
Cred 10.14 +£1.59* 50.35 4+ 12.26* —1&8.17 + 4.40*
. . T, n GMSC 10.65 = 2.28* 24.75 4+ 4.84* 66.01 =1.41%
mOmYIOSS(Me(X),Y) + Aaivdiv(x™, Xcg, ¥ ; 0) MNIST  6.36 &+ 1.70* —70.31 +217.60 —35.11 + 6.96*
+Aadvadvloss(My(x4g), YAE) + Aregridge(x™, Xcg, ¥; 6) Avg. 15.64 25.29 18.49

Pseudo-Code for counterfactual training:

Require: Training dataset D, initialize model My
1: while not converged do
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IMPROVED ACTIONABILITY

2:  Sample x; ~ X,y ~U(Y) and xT ~ XT

3: fort=1to1 do

4: Backpropagate V- through equation (1)

5: Store X¢g, XAg, YAE

6: end for

7:  Sample mini-batches (x;,y;)., from dataset D

8: Distribute (X¢g,;, Y i Xags YAE; X 4) iy

9: for each batch do | IMPROVED ROBUSTNESS
10: Backpropagate Vg through equation (2)
11: end for

12: end while
13: return My
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SUMMARY

Perturbation Size: ¢ € [0,0.1]

On-the-fly counterfactual explanations are used to
induce explainability and actionability through con-
trastive divergence and recycled as adversarial ex-

FURTHER RESOURCES

amples to further improve robustness. R it T
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