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Introduction: Motivation

● Annotators agree on the same label but 

provide different explanations.

Within-label variation

Premise: This church choirs sings to the masses 

as they sing joyous songs from the book at a 
church.

Hypothesis: The church has cracks in the 

ceiling.
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There is no indication that there are 

cracks in the ceiling of the church.

Not all churches have cracks in the 

ceiling.



Introduction: Research Questions

➢ RQ1:

What types of reasoning variation exist within the same NLI 

label, and how can they be systematically categorized?

To what extent is the proposed taxonomy reliable and 

meaningful for capturing diverse types of human reasoning 

in NLI?

➢ RQ2:

What form of prompting best supports LLMs in generating 

diverse and accurate NLI explanations: taxonomy-based or 

highlight-based?

➢ RQ3:



LiTEx: Linguistically-informed Taxonomy of NLI Reasoning

Taxonomy Categories

● LiTEx: Linguistically-informed Taxonomy of Explanations.

● Two high-level categories: Text-Based (TB) Reasoning and World-Knowledge (WK) Reasoning.

LiTEx

Text-Based Reasoning (TB) World-Knowledge Reasoning (WK)

● Coreference

● Semantic

● Syntactic

● Pragmatic

● Absence of Mention

● Logic Conflict

● Factual Knowledge

● Inferential Knowledge



LiTEx: Linguistically-informed Taxonomy of NLI Reasoning

Taxonomy Annotation and IAA

● Main annotation dataset: subset of the e-SNLI dataset (1,002 items) - 3,108 explanations.

● IAA annotation dataset: subset of the e-SNLI dataset (67 items) - 201 explanations.

● Cohen’s kappa of 0.862



LiTEx: Linguistically-informed Taxonomy of NLI Reasoning

Model taxonomy classification

● Fine-tuning: BERT-base-uncased and RoBERTa-base.

● Few-shot prompting: Llama-3.2-3B-Instruct, GPT-3.5-turbo, GPT-4o and DeepSeek-v3



LiTEx: Linguistically-informed Taxonomy of NLI Reasoning

Taxonomy Analysis

● Co-occurrence of explanation categories and NLI labels.

● Distribution of LiTEx categories on the annotated explanations across NLI labels.



LiTEx: Linguistically-informed Taxonomy of NLI Reasoning

Taxonomy Analysis: Within-label Variation

● Distribution of NLI items that receive 1, 2, or ≥ 

3 LiTEx categories on their explanations.

● Explanation similarities grouped by number of 

LiTEx categories on an NLI item 



Generating Explanations Using Taxonomy and Highlight

Model Generation Prompting Paradigms

● Baseline (NLI items and a label) vs. Taxonomy-guided prompting vs. Highlight-guided prompting.



Generating Explanations Using Taxonomy and Highlight

Model Generation Prompting Paradigms

● Baseline vs. Taxonomy-guided vs. Highlight-guided.



Generating Explanations Using Taxonomy and Highlight

Results: Assessing explanation coverage

● Representative t-SNE visualizations of explanation embeddings

● Blue convex hull: span of human-written explanations

● Gray convex hull (purple points): GPT4o-generated explanations



Generating Explanations Using Taxonomy and Highlight

Results: Semantic coverage of model explanations regarding human reference 

explanations



Generating Explanations Using Taxonomy and Highlight

Model Generation Validation: Human validation on explanations produced by GPT-

4o (719 items - 8,373 explanations)

● NLI label consistency: : Does the explanation fit the gold label? (Yes/No)

● Taxonomy consistency: : Does the explanation fit the taxonomy? (Yes/No)

Q1: Yes (98.27%), No (1.73 %)                     Q2: Yes (83.84%), No: (16.16 %)    



Discussion 
Conclusion: 

● A linguistically-driven taxonomy to capture NLI reasoning diversity.

● Taxonomy-guided generation produces richer, more human-like explanations.

● Enhanced the e-SNLI dataset with fine-grained taxonomy labels, offering a new 

resource.

Future Work: 

● Extend to broader NLI benchmarks to evaluate taxonomy generalizability across 

diverse settings.

● Evaluate the generated explanations more deeply, including their faithfulness to 

model reasoning and usefulness for end users.



Thank you!
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