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Introduction o
Problem Statement and Research Objectives

 Evaluating Al agents as financial investment advisors in terms of

financial investment advisory.

 To develop and investigate the performance and capabilities of Al agents as

financial investment advisors.
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Task overview in this research

 This research develops and evaluates Al agents as financial investment
advisors, focusing on both quantitative and qualitative aspects of stock

selection and customize investment strategies.
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Significance of Research

 Lower the cost of financial advisory services.
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e Reduce financial fraud issues.
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Development of Al Agent Technology

2014 2022 2024
Deep Generative Al Al Agents

Learning (LLMs)

Latest technology.
* More complex than others.
Superior to GenAl.
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Introduction

Strengths of Al Agents

e Al that can take actions

* Al with decision-making capabilities

e Al that functions like humans: Collaboration

e Al that conducts in-depth work on specific tasks

e Al that can utilize tools

* Al that is created through coding and human language
prompts, which make it easy to understand

2024
Al Agents
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The Future and Real-World Applications of Al Agents
* Google Trends: Al Agent VS Deep Learning
Interest time @ & < Interest time @ & <

Worldwide Thailand
Source: [12] Source: [13]
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Introduction !
The Future and Real-World Applications of Al Agents

* Visa Intelligent Commerce

New headphones(!)
dropping soon!

I'll keep an eye out!

VISA

Enabling Al
agents to buy
securely and

Imagine a future where an Al agent can shop and buy for you. AT
commi jorm
the wa
L ———— 1
nti mj
ces for $1OO $300 I

Authorize Visa Intelligent Commerce

Source: [15]

Source: [9]
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Related Work: Real-World Applications of Al Agents

MARKETS BUSINESS INVESTING TECH POLITICS VIDEO INVESTING CLUB — PRO — LIVESTREAM

aﬂBC
FINANCE
POI'th“OP“Ot Home  Features Pricin Our s i
= o ~ ~ ol v g ur Story  Resources  Login .
This Al-powered financial advisor has
o (3 Ld o °
quickly gained $20 billion in assets BacktoFAGs
PUBLISHED WED, JUL 31 2024-1:30 PM EDT
Q i se £ X in Is PortfolioPilot compliant with SEC regulations?
Yes, PortfolioPilot prioritizes compliance with SEC regulations and is a Registered Investment Adviser. This
SOU rce: [6] registration emphasizes our fiduciary duty to act in the best interests of our clients, ensuring that all advice
PortfolioPilot o Sl oy esonel il and services provided are held to the highest standards of transparency and integrity. Our compliance with
by GlobalPredictions

these regulations helps protect investors and upholds the reliability of our investment management platform.

Eaetbyiaans Source: [10]
$20B 22K+
Your Al Financial Advisor

360° portfolio analysis and hyper-personalized recommendations
guided by our Economic Insights Engine. Improve your investing
strategy with unbiased advice.

Source: [5]
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Related Work: Al App in the Thai Financial Market

1 Charlie

Al Investment Companion

8 L]
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Source: [14]
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Related Work: Charlie (Finnomena) VS Our Al Agents

Feature Charlie (Finnomena) Our Al Agents
Interaction Chatbot (Conversational) None (Task-Oriented Interaction)
Technology Plain LLM + RAG Multi-Al Agent System

Objective Provide financial information cussl'igsneiiSitmczlcekstsri\lsﬁzigtthaeng?es
Scope Broad and general Focused and user-specific
Role Information Provider Financial Advisor
Personalization None Based on user input and preferences
Evaluation ? Quantitative and Qualitative

11
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Data Collection

Bloomberg terminal, Investing.com
and Setsmart

Scrape data from Settrade

Market historical data

Sources | Bloomberg terminal, Setsmart and Investing.com

Historical data on market-adjusted closing prices, P/E ratio, and dividend yield for all stocks in the SET100. Use
Scope |the list of stocks from the SET100 as reviewed in December 2023. Include benchmarks such as the SET Index,
SET100, SET TRI. Collected between March 2023 and October 2024.

Financial news headlines data

The news headlines data used in this study is sourced from the Settrade website, which gathers information
from various Thai media outlets, including Kaohoon, Thunhoon, Hoonsmart, Money & Banking Magazine,
Prachachat, Bangkok Post, TNN ONLINE, Businesstoday, Infoquest, PPTV, efinanceThai, Thai PR, mai, SET, and
Share2Trade.

Sources

News headlines for all SET100 stocks, totaling 35,615 headlines, collected between October 2023 and

Scope

September 2024.
g 4 12
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Creating Al Agents

e.g. GPT-40 Role Description Custom tools

e e.g. Specific custom
Goal Expected output tool for reading
unique CSV files.

Backstory Existing tools

* e.g. Google Search for

Collaboration . .
internet searching [8]

13
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Al Agents’ Prompting Instructions

Stock Advisor Agent

Investment Customizer Agents

Risk Advisor Agent

Investment Style Customizer Agent

Agent

Goal: Analyze news headlines, gain insights, and
determine the top 10 stocks to consider for
investment next month (based on positive sentiment).
Backstory: Specialist with extensive experience in the
Thai financial market, including Thai stocks and Thai
economics. Expert with a deep understanding of
financial knowledge with a deep understanding of the
Thai financial market. Experienced in analyzing stock
news headlines to recommend stocks.

Goal: Analyze stock with high or low risk and
identify them.

Backstory: Specialist with extensive experience
in the Thai financial market. Expert with a deep
understanding of financial knowledge and
analytical skills.

Tool: Access historical stock details file that
contain Annual Return and Annual Standard

Goal: Categorize stocks into the specified
investment styles.

Backstory: Specialist with extensive experience in
the Thai financial market. Expert with a deep
understanding of financial knowledge and
analytical skills.

Tool: Access historical stock details file that
contain average stock price, average stock P/E
ratio, and average stock dividend yield from

. . Deviation. revious month.
Prompt Tool: Access news headlines file P
Task description: Analyze the news headlines. The —_ .
. p . y . I L Task Description: Analyze the historical data of
goal is to gain insights and determine the top 10 Task description: Analyze the historical data of . . .
. . . . the provided stocks. Use this analysis to
stocks to consider for investment next month, based |[the stocks provided. Use this data to assess . . .
s . . o . . ) . . |categorize the stocks into the specified
on the positive sentiment of their stock news their risk and identify the top 5 stocks with high|.
Task . . investment styles.
headlines. or low risk. Expected Output: A report detailing the
Expected output: A report on the top 10 stocks that |Expected output: A report on the top stocks P . P P . 5 e
. . . : . . categorization of 5 stocks into the specified
should be considered for investment next month with |categorized by high or low risk. .
) investment styles.
explanation.
Crew Process collaboration sequentially, starting with the Stock advisor agent, followed by the Risk advisor agent or Investment Style Customizer Agent

14
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" Methodology

Task Workflow

News + Market data

User’s investment preferences

A

Agents

* Buy stock on the first day of the month
 Sell stock on the last day of the month

* Assume no trading fees.

@ SET

» th

A 4

15
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AT 4
LLM’s Knowledge Cutoff
 According to the LLM’s knowledge cut-off, it has knowledge up to

October 2023 [4], which limits our stock selection task to making

stock selections only from November 2023 to October 2024 (1 year).

LLM’s knowledge cut-off

October 2023

— )
Y || W

LLM see all data from this period

Prediction test

Before October 2023 after October 2023

I 16
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Evaluations and Expected Results

Evaluated
Evaluation Criteria Expected Results Benchmark
Objects
High risk Achieves higher returns
Portfolio portfolio than the benchmark SET100 equally
performance on risk
Quantitative weighted
and return against
portfolio
benchmark portfolio Low risk Achieves lower risk than

portfolio

the benchmark

17
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Quantltatlve Evaluations

Benchmark Selection
Al Agents' Portfolios =i

(Assume no trading fees) —— SET100 Equally Weighted Index

 Equally weighted approach

ortfolio value (8)

e Stock universe: Based on

SET100 list from December

2023 review

T T T T
2222222222222222222222222222

SET100 Equally Weighted
(Adjusted price)

SET100 SET TRI

Annual Return (%) 7.60 -1.68 9.93
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7. Quantitative Evaluations

Portfolio Return and Risk

* High Risk Portfolio

Annual Standard Deviation

Annual return (%)

High Risk Portfolio

Benchmark: SET100 Equally Weighted Portfolio

Expanded Results: Nov 2023 to Feb 2025

Annual Standard Deviation

18.58

16.09

Annual return (%)

-10.11

-23.30

° Achieves higher returns than the benchmark

° Level of risk can be either higher or lower than the benchmark

Y 4

}Q Achieves the expected results
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Portfolio Return and Risk
 High Risk Portfolio

High Risk Portfolio Benchmark: SET100 Equally Weighted Portfolio

Annual Standard Deviation

Annual return (%)

Expanded Results: Nov 2023 to Feb 2025

Annual Standard Deviation

Annual return (%)

° Achieves higher returns than the benchmark

}@ Achieves the expected results
° Level of risk can be either higher or lower than the benchmark

l 20
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Portfolio Return and Risk

e Low Risk Portfolio

Annual Standard Deviation

Annual return (%)

Low Risk Portfolio

Benchmark: SET100 Equally Weighted Portfolio

Expanded Results: Nov 2023 to Feb 2025

Annual Standard Deviation

13.80

16.09

Annual return (%)

-14.55

-23.30

° Achieves lower risk than the benchmark

° Returns can be either higher or lower than the benchmark

Y 4

}Q Achieves the expected results

21
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Portfolio Return and Risk

e Low Risk Portfolio

Low Risk Portfolio Benchmark: SET100 Equally Weighted Portfolio

Annual Standard Deviation

Annual return (%)

Expanded Results: Nov 2023 to Feb 2025

Annual Standard Deviation

Annual return (%)

° Achieves lower risk than the benchmark

}Q Achieves the expected results
° Returns can be either higher or lower than the benchmark

l 22



Qualitative Evaluation: Investment Styles

Evaluations and Expected Results

wSET

Evaluation Criteria Evaluated Objects Expected Results Benchmark
Growth investing Stocks with high
Evaluate whether the portfolio growth potential
Qualitative | selected stock aligns with

the investment style.

Income investing

portfolio

Stocks that provide
dividends

23
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Approach

Index
Investing

Growth
Investing

Contrarian
Investing

Income
Investing

Momentum
Investing

Value
Investing

Alignment of Investment Styles

Key Time
Principle Horizon
Match Lone-
market &
term
performance
Focus on
companies Medium
with high to long-
growth term
potential
Go against
market Varies
CONsSensus
Focus on
Long-
regular cash
term
flow
Buy high, Short-to-
: medium
sell higher
term
Buy
undervalued Long-
term
assets
Source: [3]

Risk
Profile

Varies
with
market

Moderate
to high

High

Low to
moderate

High

Moderate

wSET

Growth Investing Portfolio

Income Investing Portfolio

S;Zzti d Annual S(-:rl‘:erc,tse d Annual Dividend
Stocks Return (%) Stocks Return (%) Yield (%)
ADVANC 29.72 ADVANC 29.72 3.75
AOT -8.24 WHA 18.90 3.51
AAV 61.54 PTTEP -22.39 6.37
GULF 51.14 SCB 15.82 8.63
MINT -3.60 BAM -6.21 5.22
Average Average Annual Return (%): 7.17
Annual 26.11

Return (%)

Average Dividend Yield (%): 5.50

24
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Qualltatlve Evaluation: Trust and Explainability

Importance of Evaluating Trust and Explainability
e 2024 survey by McKinsey

* Conducted in the U.S.
e Participants from diverse regions and industries
 40% of respondents cited explainability as a key risk of generative Al
e EU's Al Act
* Al systems: interpretable, understandable by humans, and safe for human use.
* This research will survey human participants on the trust and explainability of

financial advisor Al agents to assess their trustworthiness among human users.

25
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A Survey on Trust and Explainability
* Conducted a survey via Google Forms.

e Sample size: 20 participants, bachelor’s students in finance-related fields,

with investment experience in the Thai capital market.

* Participants were paid 50 baht each for completing the survey.

 Expected to achieve positive evaluations from human participants

+ Understandable and
Explainable

I 26
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Instructions for Participants

Example of News Headlines (Snapshot)

CONSENSUS: GULF Taaaugangulselnihsesuiainaa
Tvinzan LNG-Digital weFuunss

wawalumsiaentiv GULF measnuluasudainain Al Agents

Gulf CEO Sarath richest shareholder at B190bn

Fulnevinidieatui (19 5.0.66) au 2.45 9 118 GULF-
TIDLOR %o DELTA

9
GULF a3 2 u5tngn goegsnauimsihgesnm-TseIndhaez g

e GULF @uiuiihasmuludeusan ifloswinmsvensgsne
lilg Tasamswdsauuaserindves GULF uazdumianams
aaafindansalumandaansihld GULF @udufensudy
Fu voninawnu Tasviniudiaadennasagaves GULF lu
msvielihanTeansvhdunaronrs Fezsromiueldld
U3 Idesrunnuazaeandoatuuua Tiuanudidusedn Tan

GULF ahlgarsvhsy “aule.” 12 Tasams faawan 645 MW
neoy COD 7] 69-72

* Participants read the news headlines used
by the Al and its explanations to assess the
reasoning behind stock recommendations.

27
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Overall Participants

Survey ltems

Dominant Response

Do you think Al agents' analysis of news is reasonable and

: : : Agree
consistent with the input data? 8
Would you invest based on Al agents' recommendations? Moderately Agree
Would you choose Al agents as financial advisors? Moderately Agree

How much of your 10,000 baht investment would you allocate
based on the Al agents' stock recommendations?

The median allocation was 16.3%
(1,630 baht)

A Perspective on the Benefits of Al Agents as Financial Advisors

Reduce Financial Consultation Costs

28



Qualitative Evaluation: Trust and Explainability

Across Different Levels of Experience in Investing in Thai Stocks

* Participants with less experience are tend to use Al agents as financial advisors.

wSET

Questionnaires

Less Experience

More Experience

e <1year * 1-3 vyears, 3-5 years, > 5 years
Would y'ou nvest baseql on Al Moderately Agree Moderately Agree
agents' recommendations?
Woul h Al t
ould you c. 005€ . AEENES 85 Agree Moderately Agree
financial advisors?
Do you think Al agents' analysis of
news is reasonable and consistent Agree Agree

with the input data?

29
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Evaluation

Criteria

Evaluated Objects

Results

Quantitative

Portfolio performance
on risk and return
against benchmark

portfolio

High risk portfolio

Higher return than benchmark

Higher risk than benchmark

v

Low risk portfolio

Lower risk than benchmark

v

Higher return than benchmark

Qualitative

Evaluate whether each
stock aligns with
investment style

Growth investing
portfolio

Income investing
portfolio

Aligns with investment style

Trust and Explainability

Stock selection and
reasoning process

Earn trust and understanding from
humans (v

30
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Conclusion

* Al agents have the potential to serve as financial advisors, providing valuable

insights for stock selection and investment strategy customization.

Evaluations Conclusion
* Quantitative Evaluation Outperform market benchmarks in terms of risk and return
* Qualitative Evaluation Align with the characteristics of stocks within investment
(Alignment of Investment Styles) strategies

e Qualitative Evaluation

e Receive positive overall evaluations from participants
(Trust and Explainability) P particip

31
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