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Introduction

The reliability of XAI is important for eventually 
converting learned rules into structural alerts, 
CSRML, or SMARTS.
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Are XAI methods inconsistent? 
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When the model's
accuracy is low, each
XAI method attempts
to identify which
features contributed to
the incorrect
predictions, leading to
different features
being highlighted and
resulting in high
cosine distances.
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Objective

• To build a high-accuracy model for deterministic labels like 
functional groups, which are well-defined and universally agreed 
upon, to assess how accurate or inaccurate existing explainability 
methods are.

Objective of the Project: 



Models

Encoder Decoder

c1(C(=C)n2ccnc2)ccc(cc1)Cl
c1cn(C(c2ccc(Cl)cc2)=C)cn1
c1(C(=C)n2ccnc2)ccc(cc1)Cl
c1ncn(C(c2ccc(cc2)Cl)=C)c1
C=C(n1ccnc1)c1ccc(Cl)cc1
c1(Cl)ccc(C(n2ccnc2)=C)cc1
c1(ccc(cc1)C(n1cncc1)=C)Cl
c1(Cl)ccc(C(n2ccnc2)=C)cc1
Clc1ccc(cc1)C(=C)n1ccnc1
c1(C(n2cncc2)=C)ccc(Cl)cc1
C=C(c1ccc(Cl)cc1)n1ccnc1

C=C(c1ccc(Cl)cc1)n1ccnc1

non-canonical SMILES canonical SMILES 

ChEMBL dataset 
(≈2M molecules)



Ether [OD2]([#6])[#6] 

Alcohol [CHX4] [OX2H]  

methyl alcohol ketone ether

1 1 0 1

Methyl [CH3X4]  

Methods



Models

EncoderC/C=C\c1ccc(O)c(OC)c1
Text-CNN 

Block
Convolution 

Highway

Functional Groups

TOX21 dataset 
(≈9K molecules)



Perturbation-
based

Attention-based
Backpropagation-

Based

Integrated Gradients

SHAP GradientExplainer

SHAP DeepExplainer

DeepLIFT

SHAP KernelExplainer

LIME

Occlusion Attention Maps

Grad-CAM

Gradient-based

XAI methods: 

XAI



XAI

Cosine similarity

Similar Unrelated Opposite

A*B = ||A|| ||B|| cos𝜃

Cosine Distance = 1 - Cosine Similarity
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Thank you 
for your attention!
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