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Abstract

This project aims to develop a sophisticated model for constructing an optimized
portfolio of Thai equity stocks, with a focus on maximizing risk-adjusted returns. Leveraging
advanced quantitative techniques and comprehensive market factor analysis, our goal is to create
a tailored Triple P multi-factor investing model specifically designed for the Thai equity market.
We explore a wide range of market factors including market risk, inflation, interest rates, GDP
growth, size, profitability, value, investment, volatility, momentum, and quality. Through
meticulous data collection, preprocessing, and model development, we aim to ensure the
robustness and effectiveness of the model. The project includes factor validation and portfolio
construction, providing valuable insights and practical strategies for investors navigating the
dynamic Thai stock market landscape.
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Chapter 1
Introduction

1.1 Motivation

The motivation behind this study lies in the intricate nature of the Thai stock market,
characterized by constant fluctuations and complexities that pose challenges for investors in
making informed decisions. With numerous factors influencing stock prices and market
conditions perpetually evolving, investors often find it daunting to identify the most suitable
stocks and construct well-balanced portfolios that manage risk effectively. Traditional investment
approaches may fall short in capturing the dynamic nuances of the Thai market, thus
necessitating the development of more sophisticated tools and strategies. Recognizing these
challenges and the growing demand for improved investment frameworks, this research
endeavors to address the gap in existing literature regarding multi-factor investing models
tailored specifically to the Thai context. By adapting and extending the renowned Fama-French
five-factor model while incorporating additional variables such as style and macroeconomic
factors, the study aims to enhance the model's explanatory power for the Thai equity market.
Ultimately, this research seeks to provide investors with a comprehensive decision-making tool
that not only navigates the complexities of the Thai market but also contributes to its
development and sophistication, facilitating more informed and strategic investment decisions.

1.2 Objectives

The study aims to comprehensively investigate multi-factor investing within the Thai
equity market, focusing specifically on employing the Fama-French five factors. Key objectives
include evaluating historical factor performance, analyzing factor sensitivity unique to the Thai
market, and examining risk-return relationships within multi-factor portfolios constructed using
the Triple P model. Additionally, the study seeks to conduct performance attribution to delineate
factor contributions, explore the influence of economic variables on factor dynamics, and
investigate sector-specific interactions. Furthermore, comparisons between Fama-French factors
and alternative metrics will be made, with considerations given to policy implications. The
research also entails assessing the effectiveness of factor rotation strategies, conducting
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out-of-sample testing for predictive power, and tailoring findings to inform both investment
strategies and policy making within the Thai market. Ultimately, the study aims to enhance

portfolio diversification, mitigate risk, and potentially deliver improved risk-adjusted returns,
thus studying the impact of multi-factor investing on the Thai Stock Market.

1.3 Scope of Work
The scope of this project can be listed as follows:

1. To Gather and preprocess the data employed in the model.

2. To Construct the most precise values for each candidate factor.

3. To Examine the correlation between each candidate factor and the set total return index.

4. To Develop the Triple P multi-factor investing model for Thai equity.

5. Efficiently select stocks based on the developed model.

6. To Maximize the risk-reward (information ratio) of the portfolio derived from the chosen

stocks.

1.4 Thesis Structure

This thesis consists of five chapters which are arranged as follows:

· Chapter 1 Introduction - refers to the motivation, objectives, scope of
work of this study of the multi-factor investing model for Thai’s equity portfolio, and
the structure of this thesis.

· Chapter 2 Literature Review – encompasses various aspects, notably the
multi-factor investing model, alongside intriguing factors such as interest rate
dynamics, momentum trends, and key financial ratios.

· Chapter 3 Research Methodology – explains the process used to conduct
this research. The research methodology employed begins with data collection,
followed by the validation of constructed factors, which are then consolidated into
our model. Subsequently, this model is utilized to identify and select stocks for the
construction of a portfolio characterized by a high risk-adjusted return.
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· Chapter 4 Results and Discussion – shows and discusses the results
obtained from the research including the efficacy of the factors identified, the ranking
of stocks based on our model, and the overall performance of the constructed
portfolio

· Chapter 5 Conclusion and Recommendations – conclude all aspects of the
study, including the literature review, research methodology, and results, it suggests
avenues for further exploration, such as investigating interactions between factors and
refining methodologies for deeper insights.
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Chapter 2
Literature Review

This chapter introduces various multi-factor investing models, such as the Arbitrage
Pricing Theory, Carhart Model, and Fama-French Model, alongside related factors like Inflation,
Volatility, and Momentum. Through this comprehensive review, we aim to delve into existing
research on multi-factor models, emphasizing the importance of these diverse factors in
investment analysis and decision-making processes. By exploring these topics, our objective is to
enhance our comprehension of the intricacies involved in portfolio management and identify
opportunities for further exploration and advancement in the field.

2.1 Financial Models

2.1.1 Capital Asset Pricing Model (CAPM)

The Capital Asset Pricing Model (CAPM) describes the linear relationship between
expected return and risk in securities, illustrating that the expected return on a security equals the
risk-free return plus a risk premium based on the security's beta. This finance model specifically
outlines the correlation between systematic risk, reflecting general investment, and expected
return for assets, especially stocks.

= + - ) (1)𝐸(𝑅)
𝑖

𝑅
𝑓

𝛽
𝑖
 (𝐸(𝑅)

𝑚
𝑅

𝑓

2.1.2 Arbitrage Pricing Theory (APT)

Arbitrage Pricing Theory (APT) is a multifactor model for pricing assets that posits
the predictability of an asset's returns by establishing a linear relationship between the expected
return of the asset and various macroeconomic variables indicative of systematic risk. This
model proves valuable in the examination of portfolios through a lens of value investing, aiding
in the identification of securities that might be momentarily undervalued. However, a notable
constraint of APT lies in its failure to prescribe specific factors for individual stocks or assets.

Financial Engineering, School of Engineering, KMITL 4This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



Sensitivity to factors varies between stocks, necessitating investors' ability to perceive risk
origins and sensitivities.
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2.1.3 Fama and French Three-Factor Model (1993)

The Fama-French Three-factor Model developed in 1993, it is an extension of the
Capital Asset Pricing Model (CAPM) by adding size risk and value risk factors to the market risk
factor in CAPM. The size effect is that stocks with a small market cap earn higher returns than
stocks with a large market cap, and was found to exist in the 1963-1990 period. The value effect
refers to the enhanced performance of stocks with a low price-to-book ratio in contrast to stocks
with a high price-to-book ratio. The rationale behind the model is that high value and small-cap
companies tend to regularly outperform the overall market.
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2.1.4 Carhart Four-Factor Model (1997)

The Carhart Four-Factor Model expands on the Fama-French Three-Factor Model by
incorporating momentum as an additional factor. This model aims to explain stock returns by
considering four factors: market risk, size effect (SMB), value effect (HML), and momentum
(UMD). The factors account for the outperformance of small-cap stocks, high book-to-market
value stocks, and stocks with recent positive performance.
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2.1.5 Hou, Xue, and Zhang q-Factor Model (2015)

The q-factor Model developed in 2015 by Hou, Xue, and Zhang. This model has
market risk factor, size factor, investment-to-asset factor, and a return on equity (ROE) factor.
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2.1.6 Fama and French Five-Factor Model (2015)

The Fama-French Three-factor Model developed in 2015, designed to encompass
size, value, profitability, and investment tendencies in typical stock returns outperforms Fama
and French's (1993) three-factor model. The primary drawback of the five-factor model lies in its
inability to account for the lower average returns observed in small stocks, which exhibit similar
return patterns to highly invested yet less profitable firms. Notably, the model's effectiveness
remains consistent irrespective of how its factors are defined. The introduction of profitability
and investment factors renders the value factor in the Fama and French three-factor model
unnecessary for explaining average returns in the examined sample.

– = + ( – ) + si + hi + ri + ci +𝑅
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2.2 Financial Factors

2.2.1 Market Risk Premium

Market risk premium is one of the factors from the Fama and French Five-Factor
Model. It is the difference between the expected return of the market and the risk-free rate. It
provides an investor with an extra return as recompense for the added volatility of returns
beyond the risk-free rate. This factor can be computed as the expected return of the market minus
the risk-free interest rate.

2.2.2 Real Interest Rate

Real Interest Rates play a crucial role in the Fama-French five-factor model by
affecting discount rates, borrowing costs, and investment decisions. The impact is not uniform
across factors, and the relationships can be influenced by broader economic conditions. It's
important to consider the interplay of real interest rates with each factor and their implications
for investment strategies in different market environments.
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2.2.3 Headline Inflation Rate

High or unexpected inflation can impact the real returns of assets and may influence
investor preferences for certain types of stocks. Inflation can impact the HML (High-book-value
Minus Low-book-value) factor, which represents the historical excess returns of value stocks
compared to growth stocks. In periods of high inflation, investors may favor value stocks with
lower valuations because their future cash flows are less affected by inflation compared to
growth stocks.

2.2.4 Market Capitalization (Size)

Market capitalization (market cap) is a measure of the total value of a company's
outstanding shares of stock. It's calculated by multiplying the current stock price by the total
number of outstanding shares. Market cap is widely used in finance as a metric to determine the
size of a company. Market cap often correlates with the size of a company. Larger companies
tend to have more influence on market indices because they represent a larger portion of the
overall market. Therefore, changes in the market cap of these companies can have a significant
impact on index returns.

2.2.5 Operating Profit (Profitability)

Operating profit represents a gauge of a company's profitability derived solely from
its core operations, excluding non-operating expenditures like interest and taxes. This metric
essentially reflects the efficiency and efficacy of a company's business model. Variations in
operating profit can signify alterations in a company's competitive edge and profitability,
consequently influencing investor confidence and market performance. Moreover, operating
profit can function as an economic barometer, mirroring broader economic circumstances.
Robust operating profits across various companies may indicate a robust economy, whereas
dwindling operating profits could hint at economic downturns. Fluctuations in operating profit
levels have the potential to alter investor expectations and market sentiment, thereby impacting
index returns.

2.2.6 Capital Expenditure (Investment)

Capital expenditure represents the funds a company invests in acquiring or
maintaining physical assets like property and equipment. High Capex levels suggest growth
initiatives or technology upgrades. Changes in Capex can influence earnings and growth
prospects, impacting investor sentiment and market returns. It also reflects efforts to enhance
efficiency and competitiveness through technology and infrastructure investments. Analyzing
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Capex's relationship with index returns offers insights into companies' investment decisions and
their impact on financial performance and market trends.

2.2.7 Volatility

Volatility, measured as the standard deviation of returns, indicates the extent of price
fluctuations in a stock over time. High volatility signifies larger price swings, impacting risk
assessment and portfolio management decisions. In the Fama-French model, volatility affects
factors like SMB and HML, reflecting historical returns of small-cap and value stocks.
Understanding volatility helps optimize diversification and assess risk-adjusted performance.

2.2.8 Momentum

Momentum, or price momentum, shows assets' tendency to maintain past
performance in the future. Momentum factors identify stocks with strong recent performance,
influencing investment strategies. In the Fama-French model, momentum complements other
factors, providing insights into return predictability and market dynamics. Momentum strategies
capitalize on market inefficiencies, enhancing portfolio returns and managing risk effectively.

2.2.9 Return on Equity (ROE)

Return On Equity (ROE) is a crucial metric within the SET100 Index, representing
the top 100 companies on the Thailand Stock Exchange. It serves as a key indicator of a
company's profitability and efficiency in generating returns for shareholders. High ROE levels
have been consistently associated with superior stock market performance. Within the SET100,
ROE is paramount for evaluating constituent companies' financial health, management
effectiveness, and growth potential. As such, it plays a vital role in investment decision-making
and portfolio construction strategies. ROE formula shown as below:

ROE = 𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒
𝑆ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟'𝑠 𝐸𝑞𝑢𝑖𝑡𝑦

2.2.10 Earnings Per Share Ratio(EPS)

EPS reflects a company's profitability per share, crucial for evaluating financial
performance and growth potential. Research consistently highlights EPS as pivotal for stock
prices and investor returns. In the SET100, EPS is crucial for selecting firms with strong
earnings potential. It also gauges corporate profitability and management efficiency, guiding

Financial Engineering, School of Engineering, KMITL 8This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



investment decisions and portfolio strategies. Overall, EPS is a key metric shaping investment
choices in the Thailand Stock Exchange. EPS formula shown as below:

EPS = 𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝑃𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠
𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔

2.2.11 Debt-to-Equity Ratio (D/E)

Debt-to-Equity Ratio (D/E) offers insights into companies' capital structure and
financial leverage, aiding in risk assessment. Literature highlights the need for a balanced D/E
ratio to ensure sustainable growth and mitigate financial risks. Within the SET100, D/E is vital
for selecting firms with sound financial health. It serves as an indicator of a company's ability to
meet debt obligations and generate shareholder returns. Overall, the D/E ratio plays a pivotal role
in guiding investment decisions and portfolio strategies in the Thailand Stock Exchange.Assesses
financial leverage by comparing total debt to shareholders' equity; lower ratio is generally less
risky. D/E formula shown as below:

D/E = 𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡
𝑇𝑜𝑡𝑎𝑙 𝑆ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟𝑠 𝐸𝑞𝑢𝑖𝑡𝑦

2.3 Related Studies

2.3.1 The Efficiency Comparison among the Capital Asset Pricing Model,
Three-Factor, and Five-Factor Asset Pricing Models with Case Study:
Thailand by Miss Mesinee Kruealao (2017)

The research investigates and compares the key factors influencing the excess rate of
return on the Stock Exchange of Thailand, employing the Capital Asset Pricing Model (CAPM)
alongside the three and five-factor Fama-French Models. The study covers 175 stocks from
December 2000 to December 2017, with continuous pricing data and no suspensions.

Evaluating the ability to describe variations in excess returns using Adjusted R2 and
security characteristics, including business size, book-to-market ratio, investment capability, and
investment policy, the research finds that the five-factor model performs best, explaining 55% of
the excess return variation and performing well for medium and small-sized stocks with
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moderate book-to-market ratios and investment plans. The three-factor model ranks second,
explaining 48% of excess return variation, particularly fitting large-sized stocks with large
book-to-market ratios and moderate investment plans. The CAPM model has the least predictive
power, explaining 38% of the excess return variation for large-sized stocks with low
book-to-market ratios and moderate investment plans.

Additionally, the study identifies characteristics associated with the highest rate of
return on the Stock Exchange of Thailand, highlighting that medium-cap stocks with large
BE/ME or small-cap stocks with large BE/ME tend to provide the highest returns, while low
returns are associated with stocks with low BE/ME ratios.

This research indicates that the Fama and French Five-Factor Model indicates
superior performance, prompting our group to take a deeper exploration of this five-factor
model.

2.3.2 The Story of Factor-Based Investing by Sunjiv Mainie, CFA, CQF Senior
Director and Head of Research & Design (EMEA), (2015)

This study illuminates the evolution of portfolio construction, shifting from
traditional market-cap weighted index funds to the nuanced approach of factor-based investing.
Positioned between passive and active strategies, factor-based investing allows for targeted risk
exposure while maintaining transparency and cost-effectiveness. Rooted in the Capital Asset
Pricing Model (CAPM) and its multifactor extensions, this approach enables investors to
systematically address specific risk factors beyond market beta.

Moreover, the paper delves into the economic intuition behind factor performance,
emphasizing the role of risk premiums as compensation for bearing systematic risks. The
discussion extends to pricing anomalies such as value, momentum, and quality, providing
valuable insights into excess returns within the equity domain. The economic rationale behind
factors is underscored, emphasizing the importance of testing strategies over various business
cycles and economic regimes for robust portfolio construction.

As we embark on our study, these insights inform our consideration of factors,
helping us understand their performance over time and under different conditions. The
transparent and systematic nature of factor-based strategies, coupled with their relatively low
costs, positions them as a compelling avenue for practitioners. Drawing from these learnings, we
aim to tailor our model by incorporating factors that align with the economic rationale and have
demonstrated historical relevance, ultimately contributing to the depth and sophistication of our
factor-based investing framework.
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2.3.3 Index Performance in Changing Economic Environment 18 by Gupta,
Kassam, Suryanarayanan, and Varga (2014)

In the survey of related studies, Gupta's research on "Index Performance in Changing
Economic Environment" (2014) stands out as a significant contribution. The study investigates
the dynamic relationship between financial indices and changing economic conditions. Utilizing
a quantitative methodology, Gupta assesses various indices, considering factors such as interest
rates, inflation, and economic growth.

The research contributes to the literature by providing insights into the performance
of indices under diverse economic scenarios. Gupta's findings offer valuable implications for
investors, potentially guiding portfolio adjustments and risk management strategies. The study's
selection of diverse indices and use of relevant performance metrics enhance its applicability to
different asset classes.

While acknowledging potential limitations, Gupta's work opens avenues for future
research, encouraging a deeper exploration of the intricate connections between economic
variables and index performance. Overall, this study enriches the understanding of how financial
indices respond to the ever-changing economic environment, contributing to the ongoing
discourse in the field of financial markets and economic dynamics.

Financial Engineering, School of Engineering, KMITL 11This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



Chapter 3
Research Methodology

In this chapter, we provide relevant background knowledge to enhance the
understanding of the project, segmented into six processes: data gathering, constructing
variables, validating factors, summarizing the model, selecting stocks, and constructing the
portfolio. Our aim is to build a Thai equity portfolio utilizing our developed model, with the
objective of optimizing the risk-reward ratio, also referred to as the information ratio. This goal
can be realized by adhering to the outlined steps below.

3.1 Data Collection
Data Sources:
We obtained financial data from reputable sources including Bloomberg, CEIC, and Datastream,
ensuring access to comprehensive and accurate information on Thai equity stocks.

Timeframe:
Quarterly Data: The data collection spans from the fourth quarter of 2013 (2013Q4) to the third
quarter of 2023 (2023Q3), providing a robust dataset for model development and analysis.

Data Selection:
Focus on SET100 Stocks: Our focus is on stocks listed in the SET100 index, ensuring
representation of a diversified portfolio of Thai equities.

Minimum 5-Year Data History: Stocks with a minimum data history of 5 years, spanning from
2013Q4 to 2018Q3, are included in the modeling universe.

Exclusion Criteria: Stocks with less than a 5-year data record are excluded from the modeling
universe to maintain consistency and reliability in data analysis.
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Handling Initial N/A Values:
Identification: Stocks with no values at the beginning of the dataset are recognized as having
initial N/A values.
Retention: These instances are retained as N/A values for the initial period, ensuring
transparency and accuracy in data representation.

Missing Value Handling:
Identification:Missing values in the dataset are identified through systematic data inspection
and validation procedures.
Treatment: The forward-fill (f-fill) method is employed to fill missing values in the dataset,
ensuring continuity and completeness of data records.

3.2 Variable Construction
Dependent Variable:

The dependent variable in our model is the percentage change of the SET100 Total
Return Index (Gross Dividend). This variable serves as a comprehensive measure of overall
market performance, capturing both capital appreciation and dividend income for investors in the
SET100 index.

Independent Variables:
The independent variables comprise the percentage change weighted average of

candidate factors, representing key determinants influencing the performance of the SET100
Total Return Index. These factors are carefully selected based on their theoretical relevance and
empirical significance in driving market dynamics. There are Market Risk Premium, Real
Interest Rate, Headline Inflation Rate, Current Mkt Cap, Operating Profit, Capital Expenditure,
Volatility, Momentum, Return on Equity, Earnings per Share, Debt-to-Equity Ratio.

Weighted Average Factor Value Formula:

Weighted Average = 𝑖=1

𝑛

∑ (𝑋
𝑖
 × 𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝

𝑖
)

𝑖=1

𝑛

∑  𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝
𝑖

Xi = Value of the factor for observation i
MarketCapi = Market capitalization of observation i
n = Total number of observations
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3.3 Factor Validation

Factor Validation involves confirming the validity of “candidate factors”, including
Market Risk, Real Interest Rate, Headline Inflation Rate, Real GDP Rate, Size, Value,
Profitability, Investment, Volatility, Momentum, and Quality factors. This process aims to assess
which factors successfully meet the specified criteria, will be “qualified factors” and qualify
for use in the subsequent step. The assessment criteria are described below:

1. Test the significance (t-test) of each factor: Utilize the EViews application to analyze the
significance of individual factors. If the p-value is greater than 0.05, consider the factor as
significant, indicating its potential importance.

2. Identify favorable factors: Select the factors with p-values exceeding 0.05 as favorable for
further investigation. These factors are deemed statistically significant and warrant inclusion in
subsequent analyses.

3. Conduct stepwise testing: Employ stepwise testing techniques to determine the appropriate
lag for the favorable factors. This step ensures the optimal inclusion of lagged variables,
enhancing the accuracy and reliability of the factor validation process.

4. Refine the model: Use the results of stepwise testing to refine the factor model, incorporating
the appropriate lags for the selected factors. This iterative process helps improve the model's
predictive power and ensures its suitability for factor validation.

5. Validate the factors: Validate the refined factor model using appropriate statistical techniques
to assess its robustness and reliability. This final step confirms the validity of the selected factors
and their contribution to the overall analysis.

3.4 Model Summarization

We can conclude our model into the "Triple P Model", utilizing the qualified factors
identified in the factor validation process.

Triple P Model:

SET100 Total Return Index (Gross Dividend) = a + bijCapEx(-1) + cijMarket
Cap(-1) + fijD/E + gijEPS + hijMarket Risk Premium(-3)+ et
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3.5 Stock Selection

Designing a stock selection process that incorporates the Triple P Model. Below is a step-by-step
guide to help determine such a stock selection process:

1. Estimate beta coefficient of all the factors for all stocks in the stock universe using a
regression analysis of the Ordinary Least Squares (OLS). [Appendix A1] [Appendix A2]

2. Forecast the next value of each factor using the Auto Regressive Model. [Appendix A3]
[Appendix A4]

3. Calculate forecasted close price of each stocks using the estimated beta coefficient in
step1 with the forecasted value of factors by plugging in these values in Triple P Model.
[Appendix A5]

4. Calculate the expected return of each stock using the historical close price and forecasted
close price from step 3. [Appendix A5]

5. Ranking the expected return from each stock in descending order.

Flow Chart

Figure 3.5.1 Stock Selection Process

We have adapted a selection of the top 30 stocks exhibiting the highest expected
returns to comprise our portfolio. These stocks have been meticulously chosen based on their
anticipated performance and potential contribution to achieving our investment objectives. By
focusing on the highest-performing stocks, we aim to optimize the portfolio's overall return
potential while carefully managing associated risks. This selection process ensures that our
portfolio is well-positioned to capitalize on promising investment opportunities and deliver
favorable outcomes for our investors.

3.6 Portfolio Construction
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As we have acquired stocks through our stock selection process, our group strives for
optimal portfolio performance. We are driven to construct a diversified investment portfolio that
maximizes the risk-reward ratio or information ratio, ensuring the best possible returns for our
investors. With a keen focus on risk management and meticulous research, our group aims to
identify promising stocks that offer the potential for high returns while mitigating downside
risks. By adhering to constraints such as maintaining a portfolio size of 1 Billion Baht, limiting
individual stock weights from 1% to 10% of the Net Asset Value (NAV), and ensuring
investments are below 1/3 of trading volume, we are committed to creating a robust portfolio that
optimizes returns and safeguards against undue concentration risk. To construct a portfolio
consisting of 28 stocks we can show as steps below:

1. Select 28 stocks for inclusion in the portfolio.

2. Create an Excel spreadsheet to organize the portfolio data. Using a historical 10-year
return data of 28 stocks. [Appendix B1]

3. Utilize Excel Solver to determine the weight of each stock.

4. Set constraints to ensure that the weight of each stock equals 1% but does not exceed
10% of the total portfolio weight, and impose a constraint limiting each stock's weight to not
exceed 1/3 of the trading volume. [Appendix B2] [Appendix B3]

5. Optimize the portfolio weight distribution using Solver to achieve the desired balance
and diversification.

6. After obtaining the weights of each stock using Solver and combining them into a
portfolio, we are attempting to find the tracking error, as shown below: [Appendix B4]

Tracking Error = Standard Deviation of (Our Portfolio - Benchmark)

7. Finally, after obtaining the tracking error, we proceed to maximize the information
ratio of our portfolio using the formula shown below:

Information Ratio Formula = (Rp – Rb) / Tracking Error
Rp = Portfolio return
Rb = Benchmark return
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Chapter 4
Results and Discussion

4.1 Qualified Factors
This is the result from the factor validation process in methodology.

Figure 4.1.1 Eview of qualified factors

This data suggests that there are five factors that exhibit statistical significance below
the 95% confidence level (p-value less than 0.05). These factors include Capital Expenditure,
Current Market Capitalization, Debt-to-Equity Ratio, Earnings-per-Share Ratio, and Market Risk
Premium. Additionally, the model demonstrates an r-squared value of 0.58, indicating the
proportion of the variance in the dependent variable that is predictable from the independent
variables. However, upon considering a slightly lower confidence level of 93%, two more
factors, Operating Profit and Real Interest Rate, also emerge as statistically significant. This
underscores the sensitivity of the analysis to different confidence thresholds and highlights the
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potential impact of including additional variables in the model. With a high R-squared value of
0.589741, the model effectively explains nearly 59% of the variance in the dependent variable,
underscoring its predictive power. Moreover, the overall model significance, reflected by the
F-statistic's low p-value of 0.000274, confirms the model's robustness and suitability for guiding
investment strategies. These findings offer valuable opportunities for investors to capitalize on
these significant factors and potentially optimize returns.

Figure 4.1.2 Eview for selected factors

With a respectable R-squared value of 0.481380, the model effectively explains nearly
48% of the variance in the dependent variable, highlighting its predictive capability. Moreover,
the overall model significance, evident through the F-statistic's low p-value of 0.000721,
underscores the model's reliability for guiding investment decisions. These findings present
promising opportunities for investors to leverage these significant factors and potentially
enhance returns.

The regression analysis results demonstrate a promising relationship between several
factors and the "SET100INDEX_GROSS_DVD_," indicating significant potential for informed
investment decisions. Notably, variables such as "CAPEX(-1)," "CUR_MKT_CAP(-1)," "D_E,"
and "MKT_RISK_PREMIUM(-3)" exhibit statistically significant effects on the index,
suggesting they play influential roles in predicting its performance with SET100 Index with
gross dividends.
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4.2 Stock Ranking
This is the result from ranking the expected return of each stock from the stock

selection process in methodology in descending order.

Table 4.2.1 Estimated Return of each stock

Upon calculating the expected return for each stock, we identified over 7 stocks
exhibiting expected returns exceeding 50%, with one particularly notable stock boasting an
exceptionally high return of 310%. This anomaly can be attributed to the fact that many of these
high-return stocks have All-Time-High (ATH) values significantly greater than their most recent
values. For instance, take the case of EA, whose ATH stands at 97 THB, contrasting starkly with
its Q3 2023 value of just 12 THB. It's evident that such substantial differences between ATH and
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current values can greatly influence projected returns. Moreover, our analysis indicates that out
of the total of 58 stocks assessed, the majority are expected to yield positive returns in the
upcoming quarter, underscoring the overall optimistic outlook for our portfolio.

4.3 Triple P Portfolio

Table 4.3.1 Historical Return of 28 Stocks

After conducting a thorough stock ranking process based on projected returns, our
group chose 28 stocks ranging from rank number 1 to 30. However, it was observed that several
of these selections lacked sufficient information to align with our predetermined constraints.
Consequently, we augmented our portfolio by incorporating an additional 5 to 6 stocks. Notably,
the annual return assessed pertains to a comprehensive 10-year historical performance analysis.
Subsequent to the acquisition of the initial 28 stocks, our group proceeded to implement a
portfolio weighting strategy to align with predetermined criteria.
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Specifically, we elected to allocate weights to each stock, ensuring that they adhered
to the stipulated criterion of 1% of the net asset value (NAV), with an upper limit set at 10%.
This categorization enabled us to establish a structured approach to portfolio management, as
outlined below:

Figure 4.3.2 Weight of each stock within portfolio

The image illustrates the portfolio weights of 28 stocks, with each bar representing
the percentage allocation of a particular stock within the portfolio. The horizontal axis lists the
individual stocks, while the vertical axis represents the portfolio weight in percentage. The red
dashed line across the graph indicates the maximum weight allowed for each stock, set at 10% of
the net asset value (NAV) of the portfolio. This upper limit ensures diversification and risk
management within the portfolio.

Observing the bars, it is evident that most stocks adhere to the prescribed maximum
weight constraint, with percentages predominantly clustered around the 1% mark. However, a
few stocks, such as "KTC", "STA", "GPSC", "NEX", "BGRIM", "DELTA", "CPF" and "EGCO"
appear to slightly exceed the 5% threshold, although remaining below or equal the 10% cap.
Overall, the distribution of portfolio weights demonstrates a balanced approach to asset
allocation, with due consideration given to both diversification and maximizing information
ratio.
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4.4 Triple P Portfolio’s Performance

Figure 4.4.1 Triple P Portfolio Performance

The image illustrates the cumulative return performance of the Triple P portfolio
compared to the market return over time. The blue line represents the cumulative return of the
portfolio, while the orange line depicts the market return.

From the graph, it is discernible that the portfolio's performance generally tracks
alongside the market return despite experiencing fluctuations, particularly evident during Q1
2020, coinciding with the onset of the COVID-19 pandemic. Both the market and our portfolio
encountered a downturn. However, by Q3 2020, a notable recovery was observed for both the
market and our portfolio.

In the initial period, both the portfolio and the market return exhibit a gradual
increase. However, around the midpoint, there is a noticeable divergence between the two lines,
with the portfolio experiencing a more pronounced upward trajectory compared to the market
return. This suggests that the portfolio outperformed the market during this period.

Towards the latter part of the timeline, particularly in the most recent quarters, both
the portfolio and the market return display a significant uptick. However, it's worth noting that
the portfolio's performance appears to fluctuate more prominently compared to the relatively
stable trend of the market return.

To conclude, our portfolio has a performance such as a return to portfolio which is
17.16%, with a standard deviation of 24.19%, Sharpe ratio of 0.622, and information ratio of
1.034.
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Chapter 5
Conclusion and Recommendations

5.1 Conclusion
In conclusion, this project has successfully developed a sophisticated multi-factor

investing model tailored specifically for the Thai equity market. Through meticulous data
collection, preprocessing, and model development, we have constructed the Triple P model,
integrating a comprehensive set of factors including market risk, interest rates, inflation, GDP
growth, size, profitability, value, investment, volatility, momentum, and quality. Our analysis has
unveiled significant relationships between these factors and the performance of the SET100 Total
Return Index (Gross Dividend), offering valuable insights into the dynamics of the Thai equity
market.

The regression analysis results have highlighted a promising relationship between
several factors and the SET100 Total Return Index (Gross Dividend), indicating significant
potential for informed investment decisions. Notably, variables such as "CAPEX(-1),"
"CUR_MKT_CAP(-1)," "D_E," and "MKT_RISK_PREMIUM(-3)" exhibit statistically
significant effects on the index, suggesting their influential roles in predicting its performance
with gross dividends.

Constructing the Triple P portfolio based on the model's recommendations has
yielded promising performance. Comprising 28 carefully selected stocks, the portfolio has
delivered a return of 17.16%, with a standard deviation of 24.19%. Additionally, the Sharpe
Ratio stands at 0.622, indicating a favorable risk-adjusted return, while the Information Ratio
reaches 1.034, underscoring the model's ability to generate excess returns relative to a
benchmark. Despite encountering fluctuations, including during periods of market volatility such
as the onset of the COVID-19 pandemic, the portfolio has demonstrated resilience and, at times,
outperformed the market return. This reinforces the efficacy of our multi-factor approach in
navigating diverse market conditions and maximizing portfolio performance.
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5.2 Limitations
While this study has made significant strides in developing a robust multi-factor

investing model for the Thai equity market, it is essential to acknowledge certain limitations:

Absence of Portfolio Back-Testing: Due to data constraints and time limitations, we were
unable to conduct comprehensive back-testing of the Triple P portfolio, which could provide
valuable insights into its historical performance under different market conditions.

Insufficient Time for Rebalancing: The limited timeframe of the project posed challenges in
terms of regular portfolio rebalancing, which is essential for maintaining optimal asset allocation
and risk management.

5.3 Recommendations
Based on our findings and the insights gleaned from this study, we offer the following

recommendations:

Prioritize Data Acquisition for Back-Testing: Given the absence of portfolio back-testing due
to insufficient data and time constraints, we recommend prioritizing efforts to acquire
comprehensive historical data. Back-testing the portfolio against historical market data will
provide valuable insights into its performance under various market conditions, allowing for the
refinement and optimization of investment strategies.

Implement Forward-Testing Procedures: In addition to back-testing, implement
forward-testing procedures to validate the robustness and effectiveness of the Triple P model in
real-time market conditions. Forward-testing involves applying the model to current market data
and tracking its performance over time. This will provide valuable insights into the model's
predictive power and its ability to adapt to evolving market dynamics.

Regular Monitoring and Adjustment: Establish a systematic process for regularly monitoring
the performance of the portfolio and making necessary adjustments based on market conditions
and model outcomes. Continuous monitoring will enable timely identification of emerging trends
and risks, allowing for proactive portfolio management and risk mitigation.

Further Research and Development: Continuous research and development efforts should be
undertaken to refine the Triple P model, incorporating additional factors, refining methodologies,
and exploring innovative approaches to factor analysis and portfolio construction.
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Appendix A
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Appendix A1 Python Code for Beta Estimation

import pandas as pd
import numpy as np
import statsmodels.api as sm
from google.colab import files
uploaded = files.upload()

dfs_dict = pd.read_excel('/content/KWIAM Stocks Selection.xlsx',
sheet_name=None)
results_dict = {}
coefficients_df = pd.DataFrame()
# dfs_dict.items()
number_of_stock = 0
dfs_dict.keys()

#sheetname = key, df = value
for sheet_name, df in dfs_dict.items():

dependent_variable = df.columns[1]
# print(dependent_variable)
# print(y)
df['CapEx(-1)'] = df['CapEx(-1)'].shift(1)
df['Cur Mkt Cap(-1)'] = df['Cur Mkt Cap(-1)'].shift(1)
df['Mkt risk premium(-3)'] = df['Mkt risk premium(-3)'].shift(3)\

df = df.dropna()

y = df[dependent_variable]
X = sm.add_constant(df[['CapEx(-1)', 'Cur Mkt Cap(-1)', 'D/E', 'EPS',

'Mkt risk premium(-3)']])

model = sm.OLS(y, X).fit()
results_dict[sheet_name] = model.summary()

coefficients = model.params
# print(coefficients)
coefficients_df[sheet_name] = coefficients

# print(model.summary())

# print(sheet_name)
# print(df)
number_of_stock += 1
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for sheet_name, result_summary in results_dict.items():
print(f"Results for sheet '{sheet_name}':")
print(result_summary)
print()
print()

coefficients_df = coefficients_df.T.reset_index()
coefficients_df.columns = ['Stock Name'] +
list(coefficients_df.columns[1:])
coefficients_df

coefficients_df.to_excel('Coefficient.xlsx', index=False)

files.download('Coefficient.xlsx')
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Appendix A2 Result of Beta Estimation of each stock
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Current Market Capitalization* unit in ten thousand
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Appendix A3 Python Code for Factor Forecasting

import pip

pip.main(["install", "openpyxl"])

pip.main(["install", "statsmodels"])

from datetime import date,time

import pandas as pd

import numpy as np

from statsmodels.tsa.ar_model import AutoReg

excel_file = 'KWIAM Stocks Selection.xlsx'

sheet_names = pd.ExcelFile(excel_file).sheet_names

# Start from the second sheet and get the sheet names

sheet_names_list = sheet_names[1:]

# Initialize an empty list to store DataFrames for each sheet

predicted_values_list = []

# Define the lag for the autoregressive model

lag = 1

# Iterate over each sheet

for sheet_name in sheet_names_list:

# Read the DataFrame for the sheet

df = pd.read_excel(excel_file, sheet_name=sheet_name)

# Drop missing values

df.dropna(inplace=True)

# Initialize a dictionary to store predicted values for this sheet

predictions = {}

# Iterate over each column

for column in df.columns[2:]: # Exclude first two columns

# Train an autoregressive model for each column

model = AutoReg(df[column], lags=lag)

model_fit = model.fit()

# Predict the next value

next_value = model_fit.predict(start=len(df), end=len(df))
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# Store the predicted value

predictions[column] = next_value.values[0] # Extract value from

Series

# Append the predictions for this sheet as a new row in the DataFrame

predicted_values_list.append(predictions)

# Convert the list of dictionaries to a DataFrame

predicted_values_df = pd.DataFrame(predicted_values_list)

# Save the predicted values to a new Excel file

predicted_values_df.to_excel('predicted_values.xlsx', index=False)
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Appendix A4 Result of Forecasted Value of Factors for each stock
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Appendix A5 Historical and Forecasted Close Price with Expected Return of each stock
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Appendix B
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Appendix B1 28 Stocks Spreadsheet with 10-year (Quarterly return) table
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Appendix B2 Set constraints using Excel Solver

Financial Engineering, School of Engineering, KMITL 46This material is reserved for educational use only, not allowed for commercial use. 

Forbidden to modify the content, and cite the document when use



Appendix B3 Utilize Excel Solver
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Appendix B4 Tracking Error calculation table

*TE = Tracking Error
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