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Abstract

The evaluation of explanation methods is a research topic that has not yet been explored
deeply, however, since explainability is supposed to strengthen trust in artificial intelligence,
it is necessary to systematically review and compare explanation methods in order to confirm
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1. Problem — Evaluating Explainability

The Challenge of Explanation Method Selection

e Without access to ground truth explanation labels, difficult in determining the quality of explanations

ImageNet *ladybug" saliency (5A) Crradient Shap (S FrusionCsrad (PG Ground-Truth Label

5 3 9
[ J
e Complete lack of open-source tools for XAl evaluation
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2. Objectives — Automate Evaluation

Enable XAl Quantification for Researchers at Large Scale

Faithtulness

e Enable automation and large-scale experimentation, across
a diverse set of evaluation properties, models and datasets Localisation Robustness

e Provide the XAl and ML communities with an efficient,
easy-to-use open-sourced API to perform XAl evaluation

\
e Give a quantitative snapshot of the explanation quality
Randomisation Complexity
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3. Related Works

From little to booming interest

e No single evaluation-centric XAl library, at the time of development

QUANTUS

library.

Table 1: Comparison of four XAl libraries — (AIX360 [2]|, captum [29], TorchRay [30] and Quantus) in terms
of the number of XAI evaluation methods for six different evaluation categories, as implemented in each

Library Faithfulness Robustness Localisation Complexity Axiomatic Randomisation
Captum (2) 1 1 0 0 0 0
ATX360 (2) 2 0 0 0 0 0
TorchRay (1) 0 0 1 0 0 0
Quantus (27) 9 4 6 3 3 2
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3. Related Works st X

@UMI_Lab_Al - Follow
. . . In @SeifertChristin’s talk at XAl"™3 worship at #ECAI2023,
F rom I |tt I e tO bOO min g | nte I‘eSt our Quantus library was named one of the top XAl

evaluation libraries! Great job @anna_hedstroem and co-
authors!

Evaluation Toolkits

-Tli'ﬁu-" Usability Sears W

e |n recent years, XAl evaluation has boomed R o

Ablation (20221
CompareXA| (20227
ExPMRC (2022

9:52 AM - Oct 1, 2023 ®

@ 10 @ Reply (2 Copylink

Read more on X
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4. Library Content — Metrics

Evaluate Explanations from PyTorch and Tensorflow Models

e Metrics. 30+ metrics in 6 categories for XAl

evaluation with tutorials and APl reference understandable-machine- M|
intelligence-lab/Quantus LAB

e Data and model types. Support (image, time-series,
tabular, NLP in progress!) datasets for PyTorch and
Tensorflow ML models

understandable-machine-intelligence-lab/Quantus: Quantus is an

* Feature_|mportance methOdS Eg, gradlent_, baCk— eXplainable Al toolkit for responsible evaluation of neural network...
propagation-, model-agnostic, local surrogate-, BT T AT e ———
attention-, prototype-based explanations e
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5. Library Syntax
Evaluation in an one-liner or with quantus.evaluate()
. S ) — target- 96 (1 samples)
[ ] 1 # Create the pixel-flipping experiment. 2% 1 target- 347 (2 samples)
2 pixel flipping = guantus.PixelFlipping/( = target- 417 (4 samples)
- ) . ] = targel: 565 (1 samples)
3 features in step=224, % target: 573 (2 samples]
4 perturb _baseline="black”, — target: 604 {3 ssmples)
5 perturb func=gquantus.baseline replacement by indices, L E::g:: E:-d:u [i :::E:E::
6 ) = target: 937 (4 samples)
o 5 1%
" I
B # Call the metric instance to produce scores. p- {l
' ' . m 1%
3 scores = plxel flipping(model=model, = |||
10 x_batch=x batch, . ."I |
11 ¥y batch=y batch, I
12 a batch=a batch, _ Ii '||_ I| ,I'"
13 d;H’iDE_dE;iEE J - WWW
= - r i 1
14 f A AN e voAadl /]
1 )]
15 # Plot examplel | . ' ’ r .
- - - - (1 20% 4% LS B0% 100%
16 pixel flipping.plot(y batch=y batch, scores=scores) Fraction of pixels flipped
—init__ the metric in one go plot() to visualise some results
score xAl methods using _ _call__
s
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6. Applications — Highlights

Diverse Applications Across Fields

Climate science [1, 2]

Image Classification [8, 9]

Healthcare [3, 4, 5, 6, 7]

Remote sensing [14]

Meta-evaluation [10, 11]

Network Canonization [13]
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Object Detection [12]

Security [15]
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6. Applications — Highlights

Diverse Applications Across Fields

Climate science [1, 2] — Evaluate explanations of temperature prediction models

Input IntGrad
o Wi Thsaas e sanaann e m— = " - sanrapanans
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-3 -2 -1 0 i | 2 3 -1 -0.5 0
Temperature Importance

Bommer, Philine, et al. "Finding the right XAl method--A Guide for the Evaluation and Ranking of
Explainable Al Methods in Climate Science. " arXiv preprint arXiv:2303.00652 (2023).

& SN,

NEURAL

..
. O'l

_INFORMATION
PROCESSING

)¢90 SYSTEMS

QUANTUS

DECEMBER 2023



..
. O'l

‘{

NEURAL
_INFORMATION
PROCESSING

)¢90 SYSTEMS

6. Applications — Highlights

Diverse Applications Across Fields

-

Input image

Importance

1010B11X3 3IN)e3)J

representation

QUANTUS

Healthcare [3, 4, 5, 6, 7] — Evaluate explanations
of liver disease models

Wickstrom, Kristoffer Knutsen, et al. "A clinically
motivated self-supervised approach for content-based
image retrieval of CT liver images. " Computerized
Medical Imaging and Graphics 107 (2023): 102239.
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6. Applications — Highlights

Diverse Applications Across Fields

7 " Healthcare [3, 4, 5, 6, 7] — Evaluate explanations

= of biometric eye-tracking models

a Ww—-—‘\lpfwr — —v-dp

o Y S ———
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- e | Krakowczyk, Daniel G., et al. "Bridging the Gap: Gaze

' 1 r ' Events as Interpretable Concepts to Explain Deep
0 200 42?#'& [mg?o 800 1000 Neural Sequence Models." Proceedings of the 2023
Symposium on Eye Tracking Research and
(c¢) pitch velocities of left eye Applications. 2023.
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6. Applications — Highlights
Diverse Applications Across Fields
Meta-Evaluation [10, 11] — Evaluate the “evaluation methods" themselves
0.8
A MNIST  [ad fMNIST  F=2 cMNIST [ ImageNet
0.73 UIHJ.
0.7 e T
05 oefdes a
U il
S 0.5 i
0.5
sP CO FC PF PG RMA RL MPR MS LLE
Hedstrom, Anna, et al. "The Meta-Evaluation Problem in Explainable Al: Identifying Reliable Estimators with
MetaQuantus. " arXiv preprint arXiv:2302.07265 (2023).
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Post-script

Thank you

e Learn more? Read the paper and check out the APl documentation

e Get started? Check out the repository with tutorials.

e Contribute? Check out our current issues.

e Contact? Write to hedstroem.anna@gmail.com

Q @anna_hedstroem
@TUBerlin_UMI
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