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Introduction

❖ Recent advances in AI often come with increased computational complexity 

and decreased transparency.

❖ Traditional models like Linear Regression, Logistic Regression, and Decision 

Trees can be highly interpretable but are far from achieving state-of-art 

accuracy. 

❖ Human-level interpretability is achieved in TM essentially through the use of 

the bag-of-words (BOW) approach.

❖ ConvTextTM breaks down the text into a sequence of text fragments

❖ ConvTextTM eliminates the dependency on a corpus-specific vocabulary.



Background

❖ Interpretable machine learning has a long history dating back to Breiman’s

research on decision trees and random forests.

❖ Several approaches for explaining models prediction but not interpretability.

❖ Few works on global and local interpretability using deep learning methods.

❖ Recent rule-based approach such as TM is successful with interpretable 

learning and explainable logic.



Tsetlin Machine



Why Tsetlin Machine?

▪ Tsetlin Machine (TM) is a recent rule-based approach to solve tasks like

pattern recognition and data regression.

▪ TM has promising properties regarding computational simplicity,

transparency and interpretability, when compared to deep learning.

▪ TM has previously performed well in some natural language processing

(NLP) applications.



TM clause formation

TA1

Exclude x1 

Include x1

TA2

Exclude ¬x1 

Include ¬x1

TA2o-1

Exclude xo 

Include xo

TA2o

Exclude ¬xo 

Include ¬xo

…
⌵ ⌵

xu1 ¬ xu2 xuz

⌵

…

⌵

Input 0 1 0 … 1 0 1

Output 0/1



TM Game

1. The arrival of a labelled object (X, y) start of a new game round.

2. Each Tsetlin Automaton decides whether to include or exclude its

designated literal, leading to a new configuration of clauses C.

3. Each clause, Cj ∈ C, is then evaluated with X as input.

4. The final output, y, of the Tsetlin Machine is decided and compared with

the target output y.

5. Each Tsetlin Automaton is independently and randomly given either

Reward, Inaction, Penalty feedback, based on a novel game matrix.



TM Formulation
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ConvTextTM Formulation
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Text Preprocessing



Datasets Configurations
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Interpretability



Use Example 

“The movie was excellent and well-directed. It was one of the best movies I have ever 

watched”

[“I need a loan for a house”]

Window 1:

[“It was one of the best movies I have ever watched”]

Window 2:

Sentence:

Sentence:

“I need a loan for a house. I do not have a good car”

Window 1:

[“The movie was excellent and well-directed”]

Window 2:

[“I do not have a good car”]



Thank you!
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