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GRAPHICAL ABSTRACT

Transformers 

• Power modern LLMs like ChatGPT and others are 

deployed in healthcare, law, and finance.

• They process text through a self-attention mechanism 

• Function as "black boxes", meaning they have billions 

of parameters but no transparent reasoning for their 

outputs.

Explainable AI (XAI) & Feature Attribution:
• XAI methods attempt to open the black box by assigning 

importance scores to input words

• LIME and SHAP are the most widely used methods 

• LIME fails as it assumes a linear property, and SHAP 

fails as it assumes an additive property

SLALOM 

• Designed specifically for transformers: assigns each 

token two scores:  

• Value (v): the token's absolute contribution to the output

• Importance (s): the token's relative weight among all 

other tokens.

• These are then combined through Softmax.

Key limitation:
• Operates only at the token-level 

• Cannot capture phrase-level meaning
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Python 3.12: Main 

programming 

language used for all 

code implementation, 

data processing, and 

model evaluation. 

NumPy: Numerical 

computing library 

used for matrix 

operations.

spaCy: Natural 

language 

processing library 

for phrase 

segmentations

Tools and Libraries: Design Flowchart:

Eq.1: F(t) = Σᵢ αᵢ · v(tᵢ), when αᵢ = 

exp(s(tᵢ)) / Σⱼ exp(s(tⱼ))

Eq. 2: F(t) = Σₖ βₖ · Vₖ, 
(βₖ = exp(Sₖ) / Σⱼ exp(Sⱼ))

Eq. 3: Σᵢ∈Pₖ αᵢ · v(tᵢ)

Explanations for 

transformer 

language models 

are unclear as 

they do not look 

past the token 

level.

Develop a model 

that accounts for 

the transformer 

architecture and 

explains its 

decisions past the 

token level.

• Phrase-level model 

preserves Softmax-linked 

transformer compatibility. 

• Re-fitting at the phrase level 

captures more meaning than 

the naive aggregation of 

token scores.

• Phrase-level explanations 

achieve higher fidelity with 

fewer units to interpret.

FUTURE WORK

• Evaluate on diverse datasets beyond 

sentiment analysis, including 

medical, legal, and multi-topic 

classification benchmarks. 

• Extend the framework beyond 

classification models to generative 

tasks such as text generation and 

question answering. 

• Test on larger transformer models to 

assess whether fidelity gains scale 

with model size.
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