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Artificial Intelligence 

(1956)

Machine Learning 

(1997)

Deep Learning 

(2007)

Introduction to LLMs
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Is intelligence just next token prediction?

Generative AI 

(2021)

LLM 

Capabilities

Documenting

Reviewing

Translation

Coding

Testing

Debug
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Applications of GenAI
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63%

16% 16%

5%

Code writing Documentation Testing Data cleansing

2024 EMEA Analytics Survey
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What is an Artificial Intelligence (AI) Agent?

Interacts with its 
environment

Collects data

Uses the data to perform 
self-determined tasks to 
meet predetermined 
goals/tasks

Operates autonomously, 
making decisions 
independently
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Key 
Characteristics

Autonomy

Learning

Reasoning 
using 

available 
tools

Decision 
Making

Goal-
Oriented 

Behaviour
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AI Agents Roles Examples - 2024

Developers

Code generation 
and competition

Debugging and 
testing

Code Review and 
refactoring

Writers

Content 
generation

Editing and 
proofreading

Personalised 
content

Insurance 
Assistants

Underwriting

Claims 
Processing

Document 
Capturing

Customer Service

Credit Risk 
Assessment

Fraud Detection

Financial 
Analysts

Data Analyst

Trading Strategy 
Developer

Trade Advisor

Risk Advisor

HR 
Assistants

Resume 
screening

Payroll 
automation

Interview 
scheduling

Personalised 
training programs

Performance 
monitoring

Research 
Assistants

Healthcare and 
medicine

Environmental 
Science

Robotics and 
engineering
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Source1: https://research.aimultiple.com/agentic-ai/

Source2: https://learn.deeplearning.ai/courses/multi-ai-agent-systems-with-crewai/lesson/15/mutli-agent-collaboration-for-financial-

analysis-(code)

https://research.aimultiple.com/agentic-ai/
https://learn.deeplearning.ai/courses/multi-ai-agent-systems-with-crewai/lesson/15/mutli-agent-collaboration-for-financial-analysis-(code)
https://learn.deeplearning.ai/courses/multi-ai-agent-systems-with-crewai/lesson/15/mutli-agent-collaboration-for-financial-analysis-(code)
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Use case #1: Documentation
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Use case #2: Model migration



Techniques to Empower LLMs
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AI Agent Components
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Agentic 
Behaviour

Prompt-
Engineering

Fine-Tuning

Retrieval 
Augmented 
Generation 

(RAG)

Function 
Calling

AI Agent 
Frameworks
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Prompt-Engineering
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Optimising Inputs for Better Results.

Figure 1: Yao, Shunyu, et al. "Tree of thoughts: Deliberate problem solving with large language models." Advances in Neural Information 

Processing Systems 36 (2024), Schematic illustrating various approaches to problem solving with LLMs, 

https://proceedings.neurips.cc/paper_files/paper/2023/file/271db9922b8d1f4dd7aaef84ed5ac703-Paper-Conference.pdf

4. Chain of thought

3. Self-reflection

2. Few-shot learning

1. More rules

https://proceedings.neurips.cc/paper_files/paper/2023/file/271db9922b8d1f4dd7aaef84ed5ac703-Paper-Conference.pdf
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LLMs have a vast language 

knowledge, they lack 

specialization in expert topics

Pre-trained 

LLM

IFRS17 rules

Solvency II rules

Other regulation

…

Custom 

Knowledge Base

Fine-Tuned 

LLM

Model learns from domain-specific data 

and task-specific examples making it 

more effective for targeted applications

Specialized 

LLM – deeper 

understanding 

of the nuances 

of the domain.

Fine-tuningPre-

Training

Raw Text 

Data

Fine-Tuning
Configuring AI Models for Specific Tasks.
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Retrieval Augmented Generation (RAG)
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Embeddings knowledge  

database 
Text output

Use this 

information…

IFRS17 rules

Solvency II rules

Other regulation

…

LLM

Please explain…

User request
Collection of most 

relevant knowledge LLM

IFRS17 requires you do…

This 

That

…

Enhancing AI Responses by Leveraging External Data Sources.
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Function Calling
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Executing Specific Tasks Through API Calls

User API

Which function should be called for the given input?

YX Z

Prompt 

Response

Input prompt

Call function Y for the given input, use these parameters

Parameter 

A

Parameter 

B

Parameter 

C

• Database or 
Search engine 

• Calculations and 
Data Analysis

• Code Interpreter 

• Other custom 
apps

LLM
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AI Agent Frameworks
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Giving AI the ability to plan

Flow-Engineering

Problem 
Reflection

Tests 
Reasoning

Solution 
Generation

Solution 
Ranking

AI-
generated 

Tests

User 

Query

Final 

Solution

Multi-Agent Collaboration

External databases 

and systems.

Both organizational 

or external data.
Analyst Agent

Manager Agent

Tester Agent
Reviewer Agent

Agent 

System
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AI Agent Components
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Agentic 
Behaviour

Prompt-
Engineering

Fine-Tuning

Retrieval 
Augmented 
Generation 

(RAG)

Function 
Calling

AI Agent 
Frameworks



Multi-agent Customer Support System



IFoA Life Conference 2024

14 – 16 October, Manchester Central

Creating Agents
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Source: CrewAI & Deeplearning AI

Agent 1

Agent 2

Role Playing, Focus and Cooperation

AI Agent AI Agent

Process

Task Task

Crew

Outcome

Using Open-Source Multiagent Framework CrewAI
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Creating Tasks
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Task 1

Task 2

Source: CrewAI & Deeplearning AI
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Crew and Final Outcome
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Source: CrewAI & Deeplearning AI

Creating the Crew

Running the Crew



Actuarial agents
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Use Case #1: Documentation (1)
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1. Cashflow Model C++ 2. Natural Language Description

The guaranteed annuity payment during the guarantee period at time 

t. The calculation proceeds as follows:

1. If the time t is less than or equal to the commencement period or 

greater than the maturity period, the payment is 0.0.

2. If the time t plus the elapsed months is less than or equal to the 

guaranteed term, the payment is calculated as follows:

    2.1. If the annuity timing is 'advance' and the policy month modulo 

the annuity payment frequency in months plus the floor value of the 

annuity payment frequency divided by 12 equals 1, the payment is the 

annuity payment divided by the annuity payment frequency.

    2.2. Otherwise, if the policy month modulo the annuity payment 

frequency in months equals 0, the payment is the annuity payment 

divided by the annuity payment frequency.

3. If none of these conditions are met, the payment is 0.0.

This ensures that the guaranteed annuity payment is only considered 

within the valid time periods and conditions.
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Use Case #1: Documentation (2)
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3. Categorise

Assumptions

Guarantees

…

Expenses

4. Allocate Variables to Sections

init_comm -> commission

fix_exp_a -> expenses

annuity_guar -> guarantees

5. Write Documentation for Sections6. Write Summary
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Use case #1: Documentation
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Use Case #2: Excel-to-RAFM (1) 
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1. Excel workbook

Commission

Sum Assured

Expenses

2. Identify columns
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Use Case #2: Excel-to-RAFM (2) 
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Code variables

Assumptions

Identify Assumptions and Code 

Variables
Create Hierarchy of Dependencies
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Use Case #2: Excel-to-RAFM (2) 
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Generate code Inject into RAFM model
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Use case #2: Model migration
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A glimpse of things to come 

30
Technical Report: Building Genie, https://cosine.sh/blog/genie-technical-report

https://cosine.sh/blog/genie-technical-report
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