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Spread the Word 
Making LLMs Explainable, Grounded, and Instructible





Focus of Tutorial
NeuroSymbolic AI and Instructible AI

Vector Symbolic Architectures

Explainability with Knowledge -infused Learning

Grounding with Retrieval Augmented Generation

OpenCHA: Domain Knowledge -driven  
LLM-based Conversational Agent for Health
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Question

The "black box" nature of AI systems in 

High Stakes Decision-Making 
Application 

research has raised concerns about 
transparency and reproducibility.

How can we go about 
reducing 
Blackboxness ?? 



Attention Maps and 
Feature Visualization

Layer Analysis and 
Activation Patterns

Attention Analysis and 
Probing Tasks

Token Attribution and 
Hidden States with 

Sparse Autoencoders

Mechanistic 
Interpretability

Behavioral Testing

?



Statistical AI is a Blackbox NeuroSymbolic AI



Why NeuroSymbolic AI

Amit Sheth, Kaushik Roy, Manas Gaur,Neurosymbolic Artificial Intelligence (Why, What, and How), IEEE Intelligent Systems, 38 (3), May-June 2023

https://ieeexplore.ieee.org/document/10148662


Explainability

Ą Explanations that use terms and 
connections specific to a 
particular field or industry are more 
useful than general words that 
don't help people take action.

Ą Features: 
Local and Global 
Explanations
Causality
User-Appropriate 
Explanations

Ą Features: 
Symbolic Grounding
Functional Grounding



NeuroSymbolic AI

Neuro-symbolic AI techniques incorporate broader forms of 
knowledge (lexical, domain-specific, common-sense, and 
constraint-based) into addressing limitations of either symbolic or 
statistical AI approaches, such as model interpretations and user-
level explanations. Compared to powerful statistical AI that 
exploits data, NeSy benefits from data and knowledge.



Neurosymbolic 
AI in the Era of 
Large Language 
Models



Applications fApplications of NeuroSymbolic AI with a focus on 
Grounding, Explainability, and Instructibility (EGI)



NeuroSymbolic in Machine Learning and Natural Language Processing

Petroni, F., Rocktäschel, T., Riedel, S., Lewis, P., Bakhtin, A., Wu, Y., & Miller, A. (2019, November). Language Models as Knowledge Bases?. In Proceedings of the 2019 Conference on Empirical 
Methods in Natural Language Processing and the 9th International Joint Conference on Natural Language Processing (EMNLP-IJCNLP) 



Neural AI

Data Hyperparameters Activation 
Functions

Loss FunctionsComputing Power
and Model
Compression

Optimization

Symbolic AI

Knowledge 
Graphs

Lexicons Rules

Workflow or 
Procedural 
Knowledge

Constraints



Benchmarking 
Example

WellDunn: On the Robustness and Explainability of Language Models and Large Language Models in Identifying Wellness Dimensions, 
In BlackboxNLP @ EMNLP 2024



Wellness Dimension



Wellness Dimension

Wellness Dimension Definitions and 
Questionnaire

https:// store.samhsa.gov/sites/default/files/sma16 -4958.pdf



MultiWD and 
WellXplain 
Datasets

Content worth 4000 users

6 Wellness Dimensions
Å Physical
Å Intellectual
Å Vocational
Å Social 
Å Spiritual
Å Emotional

Clinical expert explanations



Input

Attention 
Matrix

ExplanationPrediction

Input

Attention 
Matrix

ExplanationPrediction

Definitions In-
Context 
Learning

Design 1 Design 2 



Input

Attention 
Matrix

ExplanationPrediction

Questionnaire 
Workflow-based
In-Context Learning

Design 4

Input

Attention 
Matrix

ExplanationPrediction

Chain of Thoughts with 
Definitions

Design 3



Domain-
Specific 

LLMs

General 
Purpose 

LLMs



Hybridized 
Architectures: 
NeuroSymbolic AI



Process 
Knowledge-infused 
Learning



Simple Text Classification

I am really struggling with my bisexuality, which is causing 
chaos in my relationship with a girl. Being a fan of the LGBTQ 
ŎƻƳƳǳƴƛǘȅΣ L ŀƳ Ŝǉǳŀƭ ǘƻ ǿƻǊǘƘƭŜǎǎ ǘƻ ƘŜǊΦ LΩƳ ƴƻǿ ǎǘŀǊǘƛƴƎ ǘƻ 
ƎŜǘ ŘǊǳƴƪ ōŜŎŀǳǎŜ L ŎŀƴΩǘ ŎƻǇŜ ǿƛǘƘ ǘƘŜ ƻōǎŜǎǎƛǾŜΣ ƛƴǘǊǳǎƛǾŜ 
thoughts I need to get out of my head.
5ƻƴΩǘ ǿŀƴǘ ǘƻ ƭƛǾŜ ŀƴȅƳƻǊŜΦ {ŜȄǳŀƭƭȅ ŀǎǎŀǳƭǘΣ ƛƎƴƻǊŀƴǘ ŦŀƳƛƭȅ 
members, and my never-ending loneliness brights up my path 
to death.
I do have the potential to live a decent life, but not with people 
who abandon me. Hopelessness and feelings of betrayal have 
turned my nights into days. I am developing insomnia because 
of my restlessness.
L Ƨǳǎǘ ŎŀƴΩǘ ǘŀƪŜ ƛǘ ŀƴȅƳƻǊŜΦ .ŜŜƴ ŀōŀƴŘƻƴŜŘ ȅŜǘ ŀƎŀƛƴ ōȅ 
someone I cared about. I've been diagnosed with borderline for 
ŀ ǿƘƛƭŜΣ ŀƴŘ LΩƳ Ƨǳǎǘ ƎƻƛƴƎ ǘƻ ƛǎƻƭŀǘŜ ƳȅǎŜƭŦ ŀƴŘ ǎƭŜŜǇ ŦƻǊŜǾŜǊΦ

Y = Suicide Ideation

Process Knowledge
Infusion is 

better form than data-
driven Classification



Simple Text Classification
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Process Knowledge-based Classification

Has the subject wished he was dead or wished 
he could go to sleep and not wake up?
                                       YES

Has the subject had any thoughts of killing himself?
YES

Has the subject been thinking about how he might do 
this?

NO

Has the subject has these thoughts and some intentions 
of acting on them?

NO
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