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ABSTRACT 

Portfolio investment is a passive investment since the investor is not actively 

involved in the management of the stock corporation. It is the concept of pooling all 

of one’s assets and managing them in such a way that one earns the highest rate of 

return with the least risk. One of the most challenging aspects of stock portfolio 

investment is risk minimization, which can be achieved by addressing portfolio 

selection and optimization. This study presents a hybrid approach to portfolio selection 

involving double-layer filtering. Spesifically, a modified mean-variance optimization 

(MVO) model called the downside deviation quadratic programming (DDQP) is 

developed. The new model is applied to a secondary dataset consisting of weekly 

historical prices of all companies listed on the Jakarta Islamic Index (JII) from June 

2016 to May 2019, as well as some ancillary financial data. The data was split into 

four categories for comparative purposes: (1) sectoral, (2) fundamental, (3) technical, 

and (4) hybrid. All schemes were evaluated using a diversification ratio to create a 

well-diversified portfolio. The portfolio were then optimized using MVO and DDQP 

to achieve optimal risk and stock weighting. Two heuristic methods were used to 

ensure that the results are robust and consistent, namely simulated annealing (SA) and 

pattern search (PS). The results show that a hybrid analysis of sales growth (SG) and 

beta   (risk of an individual stock as compared to composite index) produces a well-

diversified portfolio based on actual data. The DDQP is built as an enhancement to 

MVO, primarily by substituting the standard deviation for the downside deviation in 

the objective function. Both SA and PS were integrated into portfolio optimization 

environments. In terms of portfolio optimization, both exact methods of MVO and 

DDQP can be used to determine the portfolio’s optimal risk and the weight of the 

shariah stock portfolio. For instance, using the DDQP model, portfolio 6 achieves the 

lowest risk of 1.18% by investing in TLKM, UNVR, ASII, ICBP, and UNTR with 

corresponding weights of 26.30%, 20.24%, 23.27%, 29.88%, and 0.31% respectively. 

The DDQP generated more robust and consistent results in producing lower risk (with 

an average efficiency rate of 76.99%) than MVO by altering the composition of 

various portfolios into 12 scenarios. Portfolio 19 was tested as a hybrid study of SG-

beta and a well-diversified portfolio by considering six indicators and running the 

experiment 20 times with different starting points to approach the DDQP optimal 

solution. The numerical results show that the risk of the portfolio generated by DDQP 

is similar across all 20 trials. These results also show a linear trend, indicating that the 

DDQP’s performance is consistent and robust across different initial points. It can be 

concluded that the SA and PS heuristic methods were successful in reaching the 

DDQP’s optimal risk threshold. Overall, the PS method was found to be a better 

approximation of the exact DDQP result than the SA method.  
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ABSTRAK 

Pelaburan portfolio adalah pelaburan pasif kerana pelabur tidak terlibat secara 

aktif dalam pengurusan perbadanan saham. Ia adalah konsep mengumpulkan semua 

aset seseorang dan mengurusnya dengan cara yang membolehkan seseorang 

memperoleh kadar pulangan tertinggi dengan risiko yang paling sedikit. Salah satu 

aspek pelaburan portfolio saham yang paling mencabar ialah pengurangan risiko, yang 

boleh dicapai dengan menangani pemilihan dan pengoptimuman portfolio. Kajian ini 

membentangkan pendekatan hibrid kepada pemilihan portfolio yang melibatkan 

penapisan dua lapisan. Khususnya, satu model pengoptimuman min-varians (MVO) 

yang diubahsuai, dipanggil pengaturcaraan kuadratik sisihan ke bawah (DDQP) telah 

dibangunkan. Model baru ini telah digunakan kepada satu data sekunder yang 

mengandungi harga sejarah mingguan semua syarikat yang disenaraikan pada Jakarta 

Islamic Index (JII) dari Jun 2016 hingga Mei 2019, serta beberapa data kewangan 

sampingan. Data ini telah dibahagikan kepada empat kategori untuk tujuan 

perbandingan: (1) sektoral, (2) asas, (3) teknikal, dan (4) hibrid. Semua skim telah 

dinilai menggunakan nisbah kepelbagaian untuk mencipta portfolio terpelbagai 

dengan baik. Portfolio kemudiannya dioptimumkan menggunakan MVO dan DDQP 

untuk mencapai risiko optimum dan wajaran saham. Dua kaedah heuristik telah 

digunakan untuk memastikan keputusan adalah mantap dan konsisten iaitu 

penyepuhlindapan tersimulasi (SA) dan carian pola (PS). Keputusan menunjukkan 

bahawa analisis hibrid pertumbuhan jualan (SG) dan beta  (risiko saham individu 

berbanding indeks komposit) menghasilkan portfolio terpelbagai dengan baik 

berdasarkan data sebenar. DDQP ini telah dibina sebagai peningkatan kepada MVO, 

terutamanya dengan menggantikan sisihan piawai untuk sisihan ke bawah dalam 

fungsi objektif. Kedua-dua SA dan PS telah disepadukan ke dalam persekitaran 

pengoptimuman portfolio. Dari segi pengoptimuman portfolio, kedua-dua kaedah 

tepat MVO dan DDQP boleh digunakan untuk menentukan risiko optimum portfolio 

dan pemberat portfolio saham syariah. Sebagai contoh, dengan menggunakan model 

DDQP, portfolio 6 mencapai risiko terendah sebanyak 1.18% dengan melabur dalam 

TLKM, UNVR, ASII, ICBP dan UNTR dengan wajaran sepadan 26.30%, 20.24%, 

23.27%, 29.88% dan 0.31% masing-masing. DDQP telah menjana keputusan yang 

lebih teguh dan konsisten dalam menghasilkan risiko yang lebih rendah (dengan kadar 

kecekapan purata 76.99%) daripada MVO dengan mengubah komposisi pelbagai 

portfolio kepada 12 senario. Portfolio 19 telah diuji sebagai kajian hibrid SG-beta dan 

portfolio terpelbagai dengan baik dengan mempertimbangkan enam penunjuk dan 

menjalankan eksperimen 20 kali dengan titik permulaan yang berbeza untuk 

mendekati penyelesaian optimum DDQP. Keputusan berangka menunjukkan bahawa 

risiko portfolio yang dijana oleh DDQP adalah serupa merentas kesemua 20 

percubaan. Keputusan ini juga menunjukkan satu arah aliran linear, menandakan 

bahawa prestasi DDQP adalah konsisten dan teguh merentas titik awal yang berbeza. 

Dapat disimpulkan bahawa kaedah heuristik SA dan PS berjaya mencapai ambang 

risiko optimum DDQP. Secara keseluruhannya, kaedah PS didapati merupakan 

penghampiran yang lebih baik bagi hasil DDQP tepat daripada kaedah SA. 
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Background of Study 

One of the most important tasks for investors is to choose the best investment 

opportunities to maximize their investment return. Choosing investment options is 

crucial, exciting and multifaceted, particularly for large business such as insurance, 

banks, real estate, investing institutions, and other areas that pursue high return 

possibilities at a rational risk. There are many types of investments available, including 

bonds, stocks portfolio, options, and gold. None of these investment types can be said 

to be the best, so rather than sticking to one, a wise person will diversify by looking 

for combinations to spread the risk of loss. A diversified portfolio has flatter risk 

characteristics, i.e., less variance, which is related to the term diversification. When 

one has a well-diversified portfolio, the volatility of the portfolio is reduced because 

the portfolio securities are assumed to be normally distributed, which means that the 

prices of all securities do not change in the same direction at the same time. 

Risk and return are two important aspects of an investment that are opposed. 

According to economic rules, those seeking lower risk should expect lower returns and 

vice versa. There are at least three types of investors based on their response to risk, 

namely risk-averse, risk-taker, and risk-neutral. A risk-averse, also known as a 

conservative way,  dislikes or avoids risk whereas a risk-taker investor (see Brigham 

and Houston (2019)) is willing to take more risk in exchange for a higher return. A 

risk-neutral investor is someone who is neither risk-averse nor risk-taker. Note that 

despite taking on more risk, the risk-taker investors still think rationally, requiring a 

minimum acceptable return on investment.  

The goal of the aforementioned issue is to minimize risk while maximizing 

return. It is related to portfolio optimization, which is defined as the process of 
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selecting the weights of many assets to include in a portfolio to create a portfolio that 

outperforms all others based on certain criteria. In practice, the criterion would be 

combined in terms of either the expected rate of return or risk measures.  

Portfolio optimization is also known as mean-variance optimization (MVO). 

The term of mean refers to the investment’s expected return while variance is a risk 

measure associated with a portfolio. Markowitz (1952) was the first to propose the 

concept of mean-variance (MV), also known as modern portfolio theory (MPT). It is 

based on an advanced investment decision strategy that enables an investor to classify, 

estimate, and control the type and amount of expected risk and return. The main 

purpose of MPT is to optimally allocate investments among various assets. Scholars 

continue to debate Markowitz’s (1952) interpretation of MPT, particularly in terms of 

standard deviation, which is not reflected in investor behaviour.  

The post-modern portfolio theory (PMPT) was developed in the 1980s to 

enhance the MPT to better fit market realities. The PMPT modifies financial theory 

and practice to accommodate investor expectations, although the MPT has remained a 

major benchmark in portfolio theory (Todoni, 2015). In more detail, PMPT enables 

portfolio management models to be more realistic, with a greater potential to represent 

economic reality. Unlike MPT, PMPT proposed an alternative set of risk measures, 

including those that penalise only the negative part (adverse), referred to as the 

downside risk.  

One of the problems in portfolio theory is building a set of portfolios. 

Fundamental and technical analyses are the most common types of analysis used by 

investors when putting together a portfolio for long-term stock exchange investment. 

Fundamental analysis is a procedure for estimating the intrinsic value of securities by 

examining all aspects of business activity or market as shown in a company's financial 

report (Drakopoulou, 2016). Technical analysis is the procedure for identifying and 

evaluating securities using statistics. Financial analysts exploit data from periodic 

market movement, such as historical stock prices, returns, and volume of transactions 

to create a pattern chart of stock price and trends in securities movement. Technical 

analysis is briefly a tool which used in forecasting the future movement of a particular 
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stock by analysing their past trading activity. Technical analysis is a tool that is used 

to forecast the future movement of a stock by analysing its previous trading activity. 

It's worth noting that combining these two approaches could yield a more 

comprehensive result.  

The assets allocation can be considered after a portfolio is established. 

Quadratic programming (QP), in which the target function is represented by a second-

order function, is a method of building a portfolio composition that yields a minimum 

risk for a prescribed level of return or a maximum return for a certain level of risk. QP 

will yield an exact solution. In practice, many large-scale optimization problems 

cannot easily be solved to gain optimal level because finding an optimum takes a long 

time. As a result, heuristic method are required to provide accurate and quick 

approximations to the exact or optimal solution (Gilli & Schumann, 2012; Laarhoven, 

1989). One of the heuristic methods, simulated annealing (SA), refers to the analogy 

between simulation of solid annealing and the problem of solving large combinatorial 

optimization problems. Additionally, pattern search (PS), which refers to direct search 

without the use of gradients, is also a heuristic method (Ackora-Prah, Gyamerah, 

Andam, & Gyamfi, 2014). The downside deviation quadratic programming (DDQP), 

SA and PS, respectively, are three models developed in this study based on exact and 

heuristic approaches. 

The fundamental rule in this study deviates from the notion of PMPT and 

focuses on creating a set of stock portfolio and minimizing risk for risk-averse 

investors. DDQP, SA and PS are used to minimize the risk associated with portfolio 

and stock weighting. The objective function of DDQP is an improvement to the 

standard QP. SA has some flaws, particularly when it comes to restricted functions. In 

this study, the SA algorithm is represented in such a way that it fits both the standard 

optimization problem and the DDQP.  
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1.2 Problem Statement 

Shariah stock differs from conventional stock in terms of trade regulations and 

halal products. Otherwise, both shariah and conventional stocks have the same market 

index characteristics and contribute to the same macroeconomic elements. In some 

countries, the shariah stock trend has shown positive growth over the last few years. 

However, there is still a scarcity of research on this ethical investment.  

The main goals in stock investment are to minimize risk and/or maximize 

return. Some researchers have proposed technical analysis to solve this problem, while 

others have suggested fundamental analysis. In practice, the variables affecting the 

appearance of stock are determined not only by stock price fluctuations but also by the 

company's intrinsic value, which is influenced to some extent by the macroeconomy. 

As a result, thorough observation should be able to provide more precise results. 

Unfortunately, the combination of technical and fundamental analyses to solve stock 

investment problems is not well-established in the literature.  

The MV problem can be solved with QP, which minimize the risk of a given 

return. The standard deviation utilized in the MV problem does not correspond to the 

intuitive notion of risk held by the majority of investors, as it is defined as the 

distribution of returns above and below the expected average. Investors, in practice, 

are only concerned with negative variances. Moreover, heuristic methods, such as SA 

and PS, are required to approximate the results for large-scale optimization problems. 

Previous research did not adequately combine these three methods.  

Therefore, both technical and fundamental analyses are combined in this study 

to build the optimal set of portfolios. This requires the modelling of QP, SA algorithms 

and PS algorithm, as well as determining the minimum risk and weight of stock 

investment. The objective function of QP can still be improved by eliminating the non-

negative rate of return. These mechanisms are critical in this investigational research. 
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1.3 Research Questions 

(i) How to design and build a portfolio from certain shariah stocks using hybrid 

analysis (fundamental and technical analyses)? 

(ii) How to improve the QP solution by constructing the DDQP model for solving 

portfolio optimization? 

(iii) How to minimize risk and determine the weight of a shariah stock portfolio 

investment? 

(iv) How to construct the heuristic method of the SA and PS algorithm for solving 

portfolio optimization to verify the results of the exact method of DDQP? 

1.4 Research Objectives 

(i) To design and build a portfolio from certain shariah stocks using hybrid 

analysis (fundamental and technical analyses). 

(ii) To improve the QP solution by constructing the DDQP model for solving 

portfolio optimization. 

(iii) To minimize risk and determine the weight of portfolio investment based on 

shariah stock in the real-world problem. 

(iv) To construct the heuristic method of the SA and PS algorithm for solving 

portfolio optimization to verify the results of the exact method of DDQP. 

1.5 Scopes of the Study 

The scopes of the study are divided into three parts, (1) sample dataset, (2) 

portfolio selection and portfolio optimization methods, and (3) comparative study on 

portfolio optimization approaches. 
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1.5.1 Scopes of the Data 

The dataset contains three years weekly closing data price of all shariah stock 

index corporates associated with Jakarta Islamic Index (JII) from 1st June 2016 to 31st 

May 2019. Supporting data, such as corporate profile, financial statement of 

corporations, stock index releases and risk-free rate were also considered. All data was 

obtained from Yahoo Finance, Investing.com, the official website of the Indonesia 

Stock Exchange (IDX), the official website of Bank Indonesia as an Indonesian central 

bank, the official website of Financial Services Authority of Indonesia (OJK), and the 

website of all stocks by companies listed in JII. 

1.5.2 Scopes of the Methods 

This study focuses on four methods for portfolio selection, namely sectoral 

analysis, fundamental analysis, technical analysis and hybrid analysis. The selected 

portfolio was built into an optimization model, which was then optimized using the 

QP method. The DDQP method was also proposed as an improved version of the QP 

method. 

1.5.3 Scopes of Comparative Study on Portfolio Optimization Approaches 

This study compares the results of exact and heuristic portfolio optimization 

approaches. The risk level of the DDQP method, which is an exact approach, was 

benchmarked against the risk level of SA and PS as heuristic approaches. The percent 

error was used to assess the accuracy of the comparison between the exact and 

approximate values. The robustness and consistency of the results generated by DDQP 

were evaluated. 
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1.6 Significance and Contributions of Study 

A hybrid or combination of fundamental and technical analyses is proposed in 

this study to build a portfolio. The DDQP model, SA algorithm and PS algorithm were 

developed to obtain a portfolio with optimal risk and stock weighting. The findings of 

this study contribute to the advancement of theoretical and practical financial 

investment, including: 

(a) offering an alternative approach to portfolio construction by combining 

fundamental and technical analyses,  

(b) establishing an improved QP model that accommodates the downside part of 

standard deviation so-called the DDQP, 

(c) establishing SA and PS algorithm for portfolio optimization, 

(d) establishing an optimal risk value and stock weighting that reduces portfolio risk. 

Some practical contributions are: 

(a) advising financial or government decision-makers on short-term or long-term 

investment programmes, 

(b) providing an alternative way for investors to make decisions about stock 

portfolios, particularly in terms of the proportion of funds available for 

investment.  

1.7 Organization of Research  

This study is divided into six chapters. The first chapter serves as an 

introduction. This section provides the background of the study, problem statement, 

research questions, research objectives, research scope, and significance and 

contributions of the study.  
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Chapter 2 reviews some of the existing literature on forming and solving a 

portfolio and optimization methods particularly the exact and heuristic methods. It also 

discusses some fundamental theories that lead to optimization method, shariah stock 

portfolio, fundamental and technical analyses on portfolio selection, and risk analysis.  

Chapter 3 provides the study direction and an overview of the research 

methodology. The flowchart of the study framework and the method of data collection 

are presented first. Also covered are the procedures for building a portfolio, as well as 

the design of DDQP, SA and PS for portfolio, implementation and result comparison. 

Lastly, the method used for verifying the proposed model is described. 

Chapter 4 discusses the portfolio selection phases. It begins with data 

collection, followed by a unit root test and relevant descriptive statistics. The selection 

focuses on five essential schemes, including hybrid analysis and diversification 

testing.  

Chapter 5 describes the optimization method in handling the selected portfolio 

for both the exact and heuristic approaches. The DDQP model is proposed as an 

alternative portfolio optimization that improves MVO. As benchmarks, two popular 

heuristic models, SA and PS, are used. The risk minimization and stock weighting on 

actual shariah stock index data based on the constructed model are also presented. The 

results of the DDQP model are compared to MVO. The goodness, robustness, and 

consistency of the DDQP model will then be tested against two heuristic algorithms, 

SA and PS. Finally, Chapter 6 summarises the findings and recommendations of this 

study.  

. 

 

 



 

121 

REFERENCES 

Aamir, K. M., Abbas, M., & Radenović, S. (2011). A logarithmic time complexity 

algorithm for pattern searching using productsum property. Computers and 

Mathematics with Applications, 62(5), 2162–2168. 

https://doi.org/10.1016/j.camwa.2011.07.001 

Abramson, M. A. (2002). Pattern Search Algorithms for Mixed Variable General 

Constrained Optimization Problems. (Doctoral Dissertation, Rise University). 

Abu Bakar, M. A. A., & Ali, N. (2014). Performance Measurement Analysis: Shariah-

compliant vs. Non Shariah-compliant Securities. Malaysian Accounting Review, 

13(1), 75–108. 

Ackora-Prah, J., Gyamerah, S. A., Andam, P. S., & Gyamfi, D. (2014). Pattern search 

for portfolio selection. Applied Mathematical Sciences, 8(141–144), 7137–7147. 

https://doi.org/10.12988/ams.2014.46425 

Akpan, I. T. (2013). The Extent of Relationship between Stock Market Capitalization 

and Performance on the Nigerian Economy. Research Journal of Finance and 

Accounting, 4(19), 181–187. 

Al-Sumait, J. S., Al-Othman, A. K., & Sykulski, J. K. (2007). Application of pattern 

search method to power system valve-point economic load dispatch. 

International Journal of Electrical Power and Energy Systems, 29(10), 720–730. 

https://doi.org/10.1016/j.ijepes.2007.06.016 

Alam, M. M., Akbar, C. S., Shahriar, S. M., & Elahi, M. M. (2017). The Islamic 

Shariah principles for investment in stock market. Qualitative Research in 

Financial Markets, 9(2), 132–146. https://doi.org/10.1108/QRFM-09-2016-0029 

Andersson, M., D’Agostino, A., de Bondt, G., & Roma, M. (2011). The predictive 

content of sectoral stock prices: a US-euro area comparison (No. 1343). 

Retrieved from 

https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1343.pdf?ad8d25de07af505b

49f4cddc59bee39b 

Ayedh, A. M. A., Shaharuddin, A., & Kamaruddin, M. I. H. (2019). Shariah Screening 

Methodology: Does It ‘Really’ Shariah Compliance? Iqtishadia, 12(2), 144. 

https://doi.org/10.21043/iqtishadia.v12i2.5573 



 

122 

Ayub, M. (2009). Understanding Islamic Finance: A-Z keuangan syariah. Jakarta: PT. 

Gramedia Pustaka. 

Bacha, O. I., & Mirakhor, A. (2013). Islamic Capital Markets: A Comparative 

Approach. John Wiley & Sons Singapore Pte. Ltd. 

Baghdadabad, M. R. T., & Fooladi, M. (2015). Using downside risk in evaluating the 

performance of Malaysian mutual funds. International Journal of Emerging 

Markets, 10(3), 427–447. https://doi.org/10.1108/IJoEM-08-2011-0071 

Balaman, Ş. Y. (2019). Modeling and Optimization Approaches in Design and 

Management of Biomass-Based Production Chains. In Decision-Making for 

Biomass-Based Production Chains: The Basic Concepts and Methodologies (pp. 

185–236). Academic Press. 

Barnett, R. A., Ziegler, M. R., & Byleen, K. E. (2015). Calculus for Business, 

Economics, Life Sciences, and Social Sciences (13th ed.). Pearson Education, Inc. 

Bazaraa, M. S., Sherali, H. D., & Shetty, C. M. (2006). Nonlinear Programming: 

Theory and Algorithms (3rd Editio). Hoboken, New Jersey: John Wiley & Sons, 

Inc. 

Bhati, M. T., & Parashar, P. (2019). M 2 – An Inclusive Measure of Portfolio Risk 

Adjusted Return. IOSR Journal of Engineering, 09(5), 37–42. 

Boasson, V., Boasson, E., & Zhou, Z. (2011). Portfolio optimization in a mean-

semivariance framework. Investment Management and Financial Innovations, 

8(3), 58–68. 

Boyd, S., & Vandenberghe, L. (2004). Convex Optimization. Cambridge University 

Press. 

Brandimarte, P. (2013). Numerical Methods in Finance and Economics: A MATLAB-

based introduction (2nd ed.). John Wiley & Sons. 

Brigham, E. F., & Houston, J. F. (2019). Fundamentals of financial management (15th 

ed.). Thomson South-Western. 

Butler, M., & Kazakov, D. (2011). The Effects of Variable Stationarity in a Financial 

Time-Series on Artificial Neural Networks. In IEEE Symposium on 

Computational Intelligence for Financial Engineering and Economics (CIFEr), 

1-8. IEEE. 

Campanella, F., Mustilli, M., & D’Angelo, E. (2016). Efficient Market Hypothesis and 

Fundamental Analysis: An Empirical Test in the European Securities Market. 

Review of Economics and Finance, 6(1), 27–42. 



 

123 

Cesarone, F., Scozzari, A., & Tardella, F. (2013). A new method for mean-variance 

portfolio optimization with cardinality constraints. Annals of Operations 

Research, 205(1), 213–234. https://doi.org/10.1007/s10479-012-1165-7 

Chong, E. K., & Zak, S. H. (2013). An introduction to optimization (4th ed.). Hoboken, 

New Jersey: John Wiley & Sons. 

Choueifaty, Y., Froidure, T., & Reynier, J. (2013). Properties of the most diversified 

portfolio. The Journal of Investment Strategies, 2(2), 49–70. 

https://doi.org/10.21314/jois.2013.033 

Cohen, G., Kudryavtsev, A., & Hon-Snir, S. (2011). Stock Market Analysis in 

Practice: Is It Technical or Fundamental? Journal of Applied Finance & Banking, 

1(3), 125–138. 

Cornuejols, G., & Tütüncü, R. (2018). Optimization methods in finance (2nd ed.). 

Cambridge University Press. 

Crama, Y., & Schyns, M. (2003). Simulated annealing for complex portfolio selection 

problems. European Journal of Operational Research, 150(3), 546–571. 

https://doi.org/10.1016/S0377-2217(02)00784-1 

da Fonseca, J. S. (2020). Performance Ratios for Selecting International Portfolios: A 

Comparative Analysis Using Stock Market Indices in the Euro Area. SSRN 

Electronic Journal, 3567140. 

Drakopoulou, V. (2016). A Review of Fundamental and Technical Stock Analysis 

Techniques. Journal of Stock & Forex Trading, 05(01), 1–8. 

https://doi.org/10.4172/2168-9458.1000163 

Edirisinghe, N. C. P. (2013). Index-tracking optimal portfolio selection. Quantitative 

Finance Letters, 1(1), 16–20. https://doi.org/10.1080/21649502.2013.803789 

Eiamkanitchat, N., Moontuy, T., & Ramingwong, S. (2017). Fundamental analysis and 

technical analysis integrated system for stock filtration. Cluster Computing, 

20(1), 883–894. https://doi.org/10.1007/s10586-016-0694-2 

Elton, E. J., Gruber, M. J., Brown, S. J., & Goetzmann, W. N. (2014). Modern Portfolio 

Theory and Investment Analysis (9th ed.). John Wiley & Sons, Inc. 

Faerber, E. (2007). All About Stocks (3rd ed.). McGraw-Hill. 

Fu, Y. (2019). On Generalizations of Mean-Variance Model. Journal of Physics: 

Conference Series, 1168(5), 1–8. https://doi.org/10.1088/1742-

6596/1168/5/052011 

Geambasu, C., Sova, R., Jianu, I., & Geambasu, L. (2013). Risk Measurement in Post-



 

124 

Modern Portfolio Theory: Differences from Modern Portfolio Theory. 

Computation & Economic Cybernetics Studies & Research, 47(1), 113–132. 

Geumei, D. (2018). The Islamic Capital Markets Versus the Conventional Capital 

Markets. American Journal of Humanities & Islamic Studies, 1(1), 1–8. 

Ghaeli, M. R. (2017). Price-to-earnings ratio: A state-of-art review. Accounting, 3(2), 

131–136. https://doi.org/10.5267/j.ac.2016.7.002 

Gilli, M., Maringer, D., & Schumann, E. (2019). Numerical Methods and Optimization 

in Finance. Academic Press. 

Gilli, M., & Schumann, E. (2012). Heuristic optimisation in financial modelling. 

Annals of Operations Research, 193(1), 129–158. 

https://doi.org/10.1007/s10479-011-0862-y 

GirirajKumar, S. ., Rakesh, B., & Anantharaman, N. (2010). Design of Controller 

using Simulated Annealing for a Real Time Process. International Journal of 

Computer Applications, 6(2), 20–25. https://doi.org/10.5120/1053-1368 

Glover, F., Laguna, M., & Marti, R. (2007). Tabu Search. In Approximation 

Algorithms and Metaheuristics (pp. 1–12). Taylor & Francis Group, LLC. 

Gottwald, R. (2012). The Use of the P / E Ratio to Stock Valuation. European Grant 

Projects, Results, Research and Development, and Science, 31(2000), 21–24. 

Gujarati, D. N. (2009). Basic Econometrics (5th ed.). McGraw-Hill Education. 

Hachlouf, M. El, Guennoun, Z., & Hamza, F. (2012). Stocks portfolio optimization 

using classification and genetic algorithms. Applied Mathematical Sciences, 

6(94), 4673–4684. 

Hansen, P. B. (1992). Simulated annealing. In Electrical Engineering and Computer 

Science - Technical Reports. 170. New York. 

Hartono, J. (2013). Teori Portfolio dan Analisis Investasi. Yogyakarta: BPFE. 

Ho, C. S. F., Abd Rahman, N. A., Yusuf, N. H. M., & Zamzamin, Z. (2014). 

Performance of global Islamic versus conventional share indices: International 

evidence. Pacific Basin Finance Journal, 28, 110–121. 

Hooke, R., & Jeeves, T. A. (1961). “Direct Search” Solution of Numerical and 

Statistical Problems. Journal of the ACM (JACM), 8(2), 212–229. 

https://doi.org/10.1145/321062.321069 

Indonesia Stock Exchange. (2019). Handbook of IDX Stock Index. Retrieved from 

https://www.idx.co.id/media/8218/idx-stock-index-handbook-_-v10-_-

desember-2019.pdf 



 

125 

Indonesia Stock Exchange. (2020). Perusahaan Tercatat berdasarkan Entry Point. 

Retrieved from https://www.idx.co.id/media/8124/09_listed-companies-by-

entry-point-2020-id.pdf 

Jakpar, S., Tinggi, M., Tak, A. H., & Chong, W. Y. (2018). Fundamental Analysis VS 

Technical analysis: The Comparison of Two Analysis in Malaysia Stock Market. 

UNIMAS Review of Accounting and Finance, 1(1), 38–61. 

https://doi.org/10.33736/uraf.1208.2018 

John, C. (2014). Portfolio Optimization by Heuristic Algorithms. (Doctoral 

Dissertation, University of Essex). 

Jorion, P. (2007). Value at Risk: The New Benchmark for Managing Financial Risk 

(3rd ed.). McGraw-Hill. 

Kapiamba, J. N., Ulungu, B., & Mubenga, P. K. (2015). Simulated Annealing vs 

Genetic Algorithm to Portfolio Selection. International Journal of Scientific and 

Innovative Mathematical Research (IJSIMR), 3(5), 18–30. Retrieved from 

www.arcjournals.org 

Kazikova, A., Pluhacek, M., & Senkerik, R. (2021). How Does the Number of 

Objective Function Evaluations Impact Our Understanding of Metaheuristics 

Behavior? IEEE Access, 9, 44032–44048. 

https://doi.org/10.1109/ACCESS.2021.3066135 

Khan, A. H., Cao, X., Katsikis, V. N., Stanimirovic, P., Brajevic, I., Li, S., … Nam, 

Y. (2020). Optimal Portfolio Management for Engineering Problems Using 

Nonconvex Cardinality Constraint: A Computing Perspective. IEEE Access, 8, 

57437–57450. https://doi.org/10.1109/ACCESS.2020.2982195 

Kijewska, A. (2016). Determinants of the return on equity ratio (ROE) on the example 

of companies from metallurgy and mining sector in Poland. Metalurgija, 55(2), 

285–288. 

Kirkpatrick, S., Gelatt, C. D., & Vecchi, M. P. (1983). Optimization by Simulated 

Annealing. Science, 220(4598), 671–680. 

Kolbadi, P., & Ahmadinia, H. (2011). Examining Sharp, Sortino and Sterling Ratios 

in Portfolio Management, Evidence from Tehran Stock Exchange. International 

Journal of Business and Management, 6(4), 222–236. 

https://doi.org/10.5539/ijbm.v6n4p222 

Koumou, G. B. (2020). Diversification and portfolio theory : a review. Financial 

Markets and Portfolio Management, 34(3), 267–312. 



 

126 

https://doi.org/10.1007/s11408-020-00352-6 

Kumari, S. K., Kumar, P., Priya, J., Surya, S., & Bhurjee, A. K. (2019). Mean-value 

at risk portfolio selection problem using clustering technique: A case study. AIP 

Conference Proceedings, 020178. AIP Publishing LLC. 

Laarhoven, P. J. M. van. (1989). Simulated Annealing: Theory and Applications. In 

Bulletin of the London Mathematical Society (Vol. 21). Springer 

Science+Business Media, B.V. 

Lockwood, E., & Purdy, B. (2020). An Unexpected Outcome: Students’ Focus on 

Order in the Multiplication Principle. International Journal of Research in 

Undergraduate Mathematics Education, 6(2), 213–244. 

https://doi.org/10.1007/s40753-019-00107-3 

Lopez, C. P. (2014). MATLAB Optimization Techniques. Apress Academic. 

Lu, X., & White, H. (2014). Robustness checks and robustness tests in applied 

economics. Journal of Econometrics, 178(PART 1), 194–206. 

https://doi.org/10.1016/j.jeconom.2013.08.016 

Luenberger, D. G. (2014). Investment Science. Oxford University Press. 

Lusyana, D., & Sherif, M. (2017). Shariah-compliant investments and stock returns: 

evidence from the Indonesian stock market. Journal of Islamic Accounting and 

Business Research, 8(2), 143–160. 

Machek, O., & Machek, M. (2014). Factors of business growth: A decomposition of 

sales growth into multiple factors. WSEAS Transactions on Business and 

Economics, 11(1), 380–385. 

Mangram, M. E. (2013). A Simplified Perspective of the Markowitz. Global Journal 

of Business Research, 7(1), 59–70. 

Maringer, D. (2005). Portfolio Management with Heuristic Optimization. In Advances 

in Computational Management Science (p. 500). Springer Netherlands. 

Maringer, D. (2008). Heuristic optimization for portfolio management. IEEE 

Computational Intelligence Magazine, 3(4), 31–34. 

https://doi.org/10.1109/MCI.2008.929847 

Markowitz, H. (1952). Portfolio Selection. The Journal of Finance, 7(1), 77–91. 

https://doi.org/10.1111/j.1540-6261.1952.tb01525.x 

Marlina, R. (2015). Formation of stock portfolio using single index model (case study 

on banking shares in the indonesia stock exchange). International Journal of 

Business, Economics and Law, 8(1), 67–73. 



 

127 

MathWorks. (2020). Global Optimization Toolbox: User’s Guide R2020a. 

Massachusetts: The MathWorks, Inc. 

Messac, A. (2015). Optimization in Practice with MATLAB®. In Cambridge 

University Press. https://doi.org/10.1017/cbo9781316271391 

Mindlin, D. (2012). On the Relationship between Arithmetic and Geometric Returns. 

SSRN Electronic Journal. https://doi.org/10.2139/ssrn.2083915 

Mohammed, N. F., Puat, S. A., Amirrudin, M. S., & Hashim, A. (2020). Leverage, 

Liquidity and Profitability Ratios: Accountability of Malaysian Listed Oil and 

Gas Firms. Humanities & Social Sciences Reviews, 8(2), 941–947. 

https://doi.org/10.18510/hssr.2020.82104 

Mustafa, S. A., Ramlee, R., & Kassim, S. (2017). Economic forces and Islamic stock 

market: Empirical evidence from Malaysia. Asian Journal of Business and 

Accounting, 10(1), 45–85. 

Mustilli, M., Campanella, F., & D’Angelo, E. (2018). Abnormal Returns and 

Fundamental Analysis in Institutional Investors’ Decision-making: An Agency 

Theory Approach. International Business Research, 11(2), 55–69. 

https://doi.org/10.5539/ibr.v11n2p55 

Nguyen, N., Nguyen, T., Tran, T., & Mai, A. (2020). Shrinkage model selection for 

portfolio optimization on Vietnam stock market. Journal of Asian Finance, 

Economics and Business, 7(9), 135–145. 

https://doi.org/10.13106/JAFEB.2020.VOL7.NO9.135 

Nti, I. K., Adekoya, A. F., & Weyori, B. A. (2020). A systematic review of 

fundamental and technical analysis of stock market predictions. In Artificial 

Intelligence Review (Vol. 53). https://doi.org/10.1007/s10462-019-09754-z 

Pankratova, N. D., & Zrazhevska, N. G. (2017). Method of Dynamic VaR and CVaR 

Risk Measures Forecasting for Long Range Dependent Time Series on the Base 

of the Heteroscedastic Model. Intelligent Control and Automation, 8, 126–138. 

https://doi.org/10.4236/ica.2017.82010 

Pedregal, P. (2006). Introduction to optimization (Vol. 46). Springer Science & 

Business Media. 

Plyakha, Y., Uppal, R., & Vilkov, G. (2015). Why does an equal-weighted portfolio 

outperform value-and price-weighted portfolios? SSRN Electronic Journal, 

2724535. 

Pratiwi, D. A., & Yunita, I. (2015). Optimal Portfolio Construction (A Case Study of 



 

128 

LQ45 Index in Indonesia Stock Exchange). International Journal of Science and 

Research (IJSR), 4(6), 2525–2530. 

Rao, S. S. (2019). Engineering Optimization - Theory and Practice (5th ed.). John 

Wiley & Sons, Inc. 

Reddy, K., & Fu, M. (2014). Does Shariah Compliant Stocks Perform Better than the 

Conventional Stocks? A Comparative Study Stocks Listed on the Australian 

Stock Exchange. Asian Journal of Finance & Accounting, 6(2), 155–170. 

https://doi.org/10.5296/ajfa.v6i2.6072 

Rollinger, T., & Hoffman, S. (2013). Sortino ratio: A ‘Sharper’ Ratio. Chicago, 

Illinois: Red Rock Capital, 1–6. Retrieved from 

http://ea.kitgain.com/content/uploadfile/202102/9e631613532179.pdf 

Sabol, A., Šander, M., & Fučkan, Đ. (2013). The Concept of Industry Life Cycle and 

Development of Business Strategies. In International Conference “Active 

Citizenship by Management, Knowledge Management & Innovation Knowledge 

and Learning,” 635–642. 

Samra, Y. M., & Joseph, G. (2018). Is There That much of a Difference : A 

Comparison between Conventional and Islamic Investment Vehicles. Journal of 

Internet Banking and Commerc, 23(2), 1–11. 

Sarykalin, S., Serraino, G., & Uryasev, S. (2008). Value-at-Risk vs. Conditional 

Value-at-Risk in Risk Management and Optimization. In State-of-the-Art 

Decision-Making Tools in the Information-Intensive Age, 270–294. 

https://doi.org/10.1287/educ.1080.0052 

Sathyanarayana, S., & Gargesa, S. (2018). An Analytical Study of the Effect of 

Inflation on Stock Market Returns. IRA-International Journal of Management & 

Social Sciences, 13(2), 48–64. https://doi.org/10.21013/jmss.v13.n2.p3 

Schuur, P. C. (1997). Classification of acceptance criteria for the simulated annealing 

algorithm. Mathematics of Operations Research, 22(2), 266–275. 

https://doi.org/10.1287/moor.22.2.266 

Setiawan, C., & Kanila Wati, N. P. (2019). Factors Affecting the Performance of 

Sharia Equity Funds in Indonesia. Iranian Journal of Management Studies, 12(4), 

481–508. https://doi.org/10.22059/ijms.2019.263411.673253 

Sharpe, W. F. (1994). The Sharpe Ratio. Journal of Portfolio Management, 21(1), 49–

58. 

Siegel, J. J. (2014). Stocks for the Long Run (5th ed.). McGraw-Hill. 



 

129 

Silva, A., Neves, R., & Horta, N. (2014). Portfolio optimization using fundamental 

indicators based on multi-objective EA. In IEEE Conference on Computational 

Intelligence for Financial Engineering, Proceedings (CIFEr), 158–165. IEEE. 

Silva, L. P. D., Alem, D., & Carvalho, F. L. D. (2017). Portfolio optimization using 

mean absolute deviation (MAD) and conditional value-at-risk (CVaR). 

Production, 27. Retrieved from 

https://www.redalyc.org/articulo.oa?id=396751070006 

Sortino, F. A., & Van Der Meer, R. (1991). Downside Risk. Journal of Portfolio 

Management, 17(4). 

Stewart, J. (2009). Multivariable Calculus: Concepts and Contexts (4th ed.). Thomson 

Learning, Inc. 

Suresh, M. R. (2013). A Study on Fundamental and Technical Analysis. International 

Journal of Marketing, Financial Services & Management Research, 2(5), 44–59. 

Tamiz, M., & Azmi, R. (2016). An Investigation of Various Weighting Schemes for 

Portfolios. Journal of Business & Financial Affairs, 5(3), 1–6. 

https://doi.org/10.4172/2167-0234.1000203 

Tan, J. H. J., & Kek, S. L. (2020). A simulation optimization model for portfolio 

selection problem with quadratic programming technique. AIP Conference 

Proceedings, 090009. https://doi.org/10.1063/5.0018623 

Taylor, J. R. (1997). An Introduction to Error Analysis. California: University Science 

Books. 

Thomsett, M. C. (2006). Getting Started in Fundamental analysis. John Wiley & Sons, 

Inc. 

Todoni, M.-D. (2015). A Post-Modern Portfolio Management Approach on CEE 

Markets. Procedia Economics and Finance, 32(15), 1362–1376. 

https://doi.org/10.1016/s2212-5671(15)01513-0 

Yang, S., Shen, Y., & Sanghavi, S. (2019). Interaction hard thresholding: Consistent 

sparse quadratic regression in sub-quadratic time and space. In 33rd Conference 

on Neural Information Processing Systems (NeurIPS 2019), 1–11. Vancouver, 

Canada. 

Yang, X.-S. (2020). Nature-Inspired Optimization Algorithms. Academic Press. 

Yousfat, A. (2015). The portfolio selection by using quadratic programming approach 

case study of Malaysia stock exchange. International Journal of Engineering and 

Technology, 7(4), 1361–1369. 



 

130 

Yusof, R., & Majid, M. (2007). Stock Market Volatility Transmission in Malaysia: 

Islamic Versus Conventional Stock Market. Journal of King Abdulaziz 

University-Islamic Economics, 20(2), 17–35. https://doi.org/10.4197/islec.20-2.2 

Zhang, Z., & Zhang, H. (2011). An Efficient and Concise Algorithm for Convex 

Quadratic Programming and Its Application to Markowitz’s Portfolio Selection 

Model. Technology and Investment, 02(04), 229–239. 

https://doi.org/10.4236/ti.2011.24024 

Zhou, A. H., Zhu, L. P., Hu, B., Deng, S., Song, Y., Qiu, H., & Pan, S. (2018). 

Traveling-salesman-problem algorithm based on simulated annealing and gene-

expression programming. Information. Information, 10(7), 1–15. 

https://doi.org/10.3390/info10010007 

  

 



 

161 

 

LIST OF PUBLICATIONS 

Indexed journal  

 

1. Mussafi, N. S. M., & Ismail, Z. (2021). Optimum Risk-Adjusted Islamic Stock 

Portfolio Using the Quadratic Programming Model: An Empirical Study in 

Indonesia. The Journal of Asian Finance, Economics and Business, 8(5). DOI: 

10.13106/jafeb.2021.vol8.no5.0839. The journal was published by Korea 

Distribution Science Association in May 2021. (Indexed by WOS) 

 

2. Mussafi, N. S. M., & Ismail, Z. (2021). A Review on Shariah Stock Portfolio 

Optimization. DLSU Business & Economics Review. 31(1), 142-157. The journal 

was published by De La Salle Publishing House in July 2021. (Indexed by 

SCOPUS) 

 

 

Indexed conference proceeding  

 

1. Mussafi, N. S. M., & Ismail, Z. (2020). Quadratic Programming for Optimizing 

the Diversified Shariah Stock Portfolio. The 2nd International Seminar on Science 

and Technology (ISSTEC 2019)  (pp. 139-147) DOI: 

10.2991/assehr.k.201010.021. Atlantis Press. This article was presented at the 2nd 

International Seminar on Science and Technology (ISSTEC) on Nov 25, 2019, 

with manuscript ID: 093/ISSTEC/2019. It was organized by Universitas Islam 

Indonesia in Yogyakarta. (Indexed by WOS) 

 

https://dx.doi.org/10.2991/assehr.k.201010.021

	DECLARATION
	DEDICATION
	ACKNOWLEDGEMENT
	ABSTRACT
	ABSTRAK
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	LIST OF SYMBOLS
	LIST OF APPENDICES
	CHAPTER 1    INTRODUCTION
	1.1 Background of Study
	1.2 Problem Statement
	1.3 Research Questions
	1.4 Research Objectives
	1.5 Scopes of the Study
	1.5.1 Scopes of the Data
	1.5.2 Scopes of the Methods
	1.5.3 Scopes of Comparative Study on Portfolio Optimization Approaches

	1.6 Significance and Contributions of Study
	1.7 Organization of Research

	CHAPTER 2    LITERATURE REVIEW
	2.1 Introduction
	2.2 Introduction to Optimization Method
	2.3 The Theoretical Foundation of Portfolio
	2.4 Heuristic Methods
	2.5 Shariah Stock
	2.6 Risk Analysis
	2.7 Fundamental Analysis
	2.8 Technical Analysis
	2.9 Discussion on the previous approaches, gap, and comparisons
	2.9.1 A review on fundamental analysis and technical analysis for portfolio selection
	2.9.2 A review on exact and heuristic approach for portfolio optimization
	2.9.3 A review on risk minimization and stock weighting

	2.10 Summary

	CHAPTER 3    METHODOLOGY
	3.1 Introduction
	3.2 Research Framework
	3.3 Pre-Step: Data Collection
	3.4 Data Analysis: Procedure on Building the Set of Portfolio
	3.4.1 The Augmented Dickey-Fuller (ADF) Unit Root Tests
	3.4.2 Descriptive Statistics
	3.4.3 Market Capitalisation (MC) and Sales Growth (SG)
	3.4.4 Price Earnings Ratio (PER), Return on Equity (ROE), and Debt Ratio (DR)
	3.4.5 Value at Risk (VaR)
	3.4.6 Sharpe Ratio, Sortino Ratio, and Treynor Ratio
	3.4.7 Diversification Ratio (DiR)

	3.5 Mathematical Modelling: Design of Downside Deviation Quadratic Programming Model and Simulated Annealing Algorithm for Portfolio Optimization
	3.5.1 Quadratic Programming
	3.5.2 Simulated Annealing Algorithm
	3.5.3 Pattern Search Algorithm
	3.5.4 MATLAB Programming

	3.6 Analysis: Implementation on Minimizing Risk and Determining the Weight of Portfolio Investment Based on Real-World Problems
	3.7 Summary

	CHAPTER 4    PORTFOLIO SELECTION
	4.1 Introduction
	4.2 Data Sorting and Unit Root Test
	4.3 Descriptive Statistics
	4.4 Determination of the Number of Stocks in Portfolio
	4.5 Sectoral Analysis
	4.6 Fundamental Analysis
	4.7 Technical Analysis
	4.8 Hybrid Analysis
	4.9 Diversification Approach
	4.10 Summary

	CHAPTER 5    PORTFOLIO OPTIMIZATION
	5.1 Introduction
	5.2 Markowitz Mean-Variance Optimization (MVO)
	5.2.1 Mathematical Modelling of MVO
	5.2.2 Application of MVO in the Real-World Problem

	5.3 Downside Deviation Quadratic Programming (DDQP)
	5.3.1 Mathematical Modelling of DDQP
	5.3.2 Application of DDQP in the Real-World Problem

	5.4 Simulated Annealing
	5.4.1 Pseudocode of Simulated Annealing
	5.4.2 Handling the Linear Constraints
	5.4.3 Constructing MATLAB Programming of Simulated Annealing for Portfolio Optimization

	5.5 Pattern Search (PS)
	5.5.1 Pseudocode of Pattern Search
	5.5.2 Constructing MATLAB Programming of Pattern Search for Portfolio Optimization

	5.6 Robustness and Consistency Test
	5.6.1 DDQP against MVO
	5.6.2 DDQP against SA and PS

	5.7 Summary

	CHAPTER 6    CONCLUSION AND RECOMMENDATION
	6.1 Introduction
	6.2 Research Outcomes and Contributions
	6.3 Future Works

	REFERENCES
	LIST OF PUBLICATIONS



