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ABSTRACT 

Data that is used to forecast in this study is closing prices of Malayan Banking Berhad 

(MA YBANK). The trend and changes of share prices are studied and observed. The 

closing prices from 3 January 2000 to 29 December 2006 are used for data analysis. The 

closing prices from 3 January 2007 to 31 January 2007 are used for accuracy checking. 

Bursa Malaysia does not operate on weekend and public holidays. Thus, missing values 

exist and are estimated using Cubic spline interpolation. Five-state Markov chain, seven

state Markov chain, nine-state Markov chain and eleven-state Markov chain are being 

analysed. The forecast performances of different states of Markov chain are being 

compared and found that seven-state Markov chain obtained the best results. The better 

forecasting tool in forecasting share prices is investigated. ARMA model is better 

forecasting tool in forecasting share prices compared to Markov chain. The significance 

difference between model with and without missing values is being investigated. It is 

concluded that there is significance difference between models with and without missing 

values. Mean absolute percentage error (MAPE) is used in comparisons among the 

models. 
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ABSTRAK 

Dalam kajian ini, data yang digunakan untuk ramalan adalah harga saham Malayan 

Banking Berhad (MA YBANK). Aliran dan perubahan harga saham telah dikaji.Harga 

saham bennula daripada 3 Januari 2000 hingga 29 Disember 2006 digunakan untuk 

menjalani data analisis. Harga saham daripada 3 Januari 2007 hingga 31 Januari 2007 

digunakan untuk memeriksa ketepatan keputusan. Bursa Malaysia tidak beroperasi pada 

cuti-cuti am, Sabtu dan Ahad. Maka, nilai tidak diniagakan wujud dan dianggarkan 

dengan menggunakan cubic spline interpolasi. 5x5 rangkaian Markov, 7x7 rangkaian 

Markov, 9x9 rangkaian Markov dan llxll rangkaian Markov telah dikaji. Didapati 7x7 

rangkaian Markov mendapat ramalan yang paling tepat. Kesesuaian rangkaian Markov 

dan model ARMA dalam meramalkan harga saham telah dikaji.Didapati model ARMA 

lebih sesuai dalam meramalkan harga saham berbanding dengan rangkaian Markov. 

Perbezaan antara keputusan model dengan nilai tidak diniagakan dan model tanpa nilai 

tidak diniagakan telah dikaji. Didapati keputusan model tanpa nilai tidak diniagakan 

mendapat ramalan yang lebih tepat. MAPE digunakan untuk membuat perbandingan 

antara model. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

In recent years, more people invest in stock market with the introduction of online trading. 

Everyone are expecting for high returns in their investments. If we can predict the unseen 

future in stock market, then those investors know which, where and when to invest to 

make more profit. In this study, Markov chain and ARIMA model are used to forecast the 

Maybank's closing prices. Before the closing prices are being forecasted, the missing 

values are estimated by using Cubic spline interpolation. 

1.2 Problems 

Everyone wants to win in stock market, but picking a profitable share is difficult. 

Everyone has their own technique to spot a share that will rise in shares. Generally, there 
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are two basic techniques to spot profitable shares namely fundamental analysis and 

technical analysis. 

According to Bowerman et al. (2005), fundamental analysis include look at the 

business of company, the financial health of company, the state of current economy, the 

performance of company and the share prices of company. The most common method to 

rate the share is measure the profit of company and payment of dividends. Besides that, 

the annual report and company accounts also important. By comparing a few companies, 

it is easier to spot a profitable share. 

Technical analysis is forecast the future share prices using historical data. 

Historical data is a good indicator of the future prices. It is because technical analysts 

believe that there is trend or season exists in the price movement and the pattern might 

repeat. The pattern in the chart might indicate the next move of the price of a company. 

This study is using the technical analysis to forecast the share prices. The methods 

used are ARIMA model and Markov chain to forecast. A model may produce a good fit 

to historical data, but fail to predict the unseen future. This research is designed to fmd 

the best model in Markov chain and ARIMA model. By using the best model, predict the 

most accurate results. There are many models to make predictions such as Markov chain, 

Time series, artificial neural networks, multiple regressions and many more. 
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In this research, only Markov chain and ARIMA model are used to make forecast. 

Compare the results of Markov chain and ARIMA model and determine which method is 

a better tool to forecast share prices. The forecast errors are the difference between the 

actual value and the forecasted values. Mean Absolute Percentage Error is used to 

determine the reliability of ARIMA models. 

1.3 Importance 

Numerous studies on forecasting have been done by using different methods. This is 

because forecasting is very important for us to predict our unseen future. Referring to 

Frances (1998), for example in the fields of economics and business, variables such as 

inflation rates, stock market indices, unemployment rates and market shares are 

forecasted because the out-of-sample forecasts for this variables are often needed to set 

policy targets. For example, the forecast for next year's inflations rate can lead to a 

change in the monetary policy of a central bank. A forecast of a company' s share in the 

next few months may lead to changes in the allocation of the advertising budget. 

In this research, Maybank's share prices from 3 January 200 to 31 December 2006 

are used to forecast using markov chain and ARIMA model. The share of Maybank was 

chosen because Maybank is the largest bank in Malaysia. It is listed in Main Board of 

Bursa Malaysia Berhad It plays a very important role in economy Malaysia. 
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1.4 Bursa Malaysia Berbad 

According to Chang et af. (1994), the Kuala Lumpur Stock Exchange (KLSE) provides 

trading facilities for common equities, preferred stocks, Malaysian government securities, 

corporate debt securities, transferable subscription rights and warrants. There is only one 

stock exchange market in Malaysia known as Bursa Malaysia nowadays. It consists of 

main board, second board and MESDAQ. 

According to Ding et af. (1994), in May 1960 shares were publicly traded for the 

first time with the formation of the Malaysia Stock Exchange. At that time, Singapore 

was part of Malaysia. The board system had trading rooms in Singapore and Kuala 

Lumpur, linked by direct telephone lines. Since the reunion of Malaysia on 9 August 

1963, Stock Exchange Malayan and Singapore changed to Stock Exchange of Malaysia. 

In 1965, with the secessions of Singapore from Malaysia, the stock exchange continued 

functioning as a single entity as the Stock Exchange of Malaysia and Singapore. This was 

because the interchangeability of the two countries' currencies. In 1973, the currency 

interchangeability was terminated, leading to the formation of the Kuala Lumpur Stock 

Exchange and the Stock Exchange of Singapore as two separate entities. 

According to Ding et al. (1994), on 13 November 1989, the KLSE replaced the 

traditional open outcry system of trading in favor of a semi-automated trading system 

known as the System on Computerized Order Routing and Execution (SCORE). The 

KLSE employed two different processes of order-matching price discovery known as call 
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market system and continuous market system. The call market represents a periodic 

single-price auction which is a computerized form of the clearing of house auction system 

where bids and offers are submitted continuously over time and transactions occur when 

the orders cross. The KLSE used the call market to determine the both the stock's 

opening price and it's closing price for a particular trading session, while its continuous 

market system was used to determine matching prices throughout the trading session 

On 14 December 1976, KLSE was incorporated as a company limited by 

guarantee, took over the operations of the Kuala Lumpur Stock Exchange Berhad. On 14 

April 2004, it had been changed to Bursa Malaysia Berhad. On 18 March 2005, Bursa 

Malaysia was listed on the Main Board of Bursa Securities Berhad. 

1.5 Malayan Banking Berhad (Maybank) 

According to Maybank Annual Report 2006, Maybank was founded by Malaysian 

business tycoon Khoo Tech Puat, who died in 2004. However, the company has been led 

by President and CEO Armisham A. Aziz for some two decades. 

Malayan Banking Berhad (Maybank) is the largest bank and financial group in 

Malaysia. Maybank is playing a very important role in economy of Malaysia. Maybank is 

listed in Main Board of Bursa Malaysia Berhad. At the end of June 2007, Maybank is the 

second top listed company in Main Board with the market value RM 47.04 millions. 

Maybank have more than 450 branch offices and more than 2500 ATM machines in 
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Malaysia. Maybank also operate branches in some Southeast Asian countries, New York, 

London and China. Maybank was the ftrst Malaysian bank establishes a branch office in 

China. 

Besides commercial banking network, Maybank operates a number of specialized 

subsidiaries in the insurance, investment banking and assets management, finance sectors. 

The group' s subsidiaries include Mayban general Assurance, Mayban Life Assurance and 

Mayban Takaful. 

1.6 Stock indices 

According to Chia and Soh (1994), a stock index is a basket of shares that indicates the 

overall situation and trend of the stock market. It is more like a barometer. In other words, 

it is a system that shows the price changes of overall market. So we can compare the level 

of prices and wages with those of a previous date. 

Most of the indices are designed to fulfill the requirement for representative value 

without including every single share. Since only some samples of index were involve, it 

may give poor indication about the movement of market. But, the indexes still remain 

'flat' as price changes are buried. 
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There are two types of index namely weighted indices and unweighted indices. 

The unweighted indices are those indices that the importance of each company share is 

equal. In contrast, the weighted indices give priority to those companies which are more 

widely traded, or whose activity contributes more to country' s economy. 

1.7 Objectives of study 

Objective is very important for a study. The objective is act as a guideline in the process 

of completing the study. Every objective must be carried out before this study end. The 

objectives of this study is 

a. To observe the trend of Maybank' s share prices. 

b. To estimate missing values using cubic spline interpolation. 

c. To fmd the best ARIMA model. 

d. To forecast Maybank's share prices using ARIMA model. 

e. To forecast Maybank's share prices using Markov chain. 

f. To investigate which dimensions of matrix provide more reliable forecast result. 

g. To investigate whether ARMA model or Markov chain is more suitable in 

forecasting share prices. 

h. To investigate the significance of missing values in the obtained best model. 
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1.8 Scope of study 

This research is focus on the closing prices of Maybank which is now listed in the main 

board of Bursa Malaysia Berhad. The data used in model fitting covered from 3 January 

2000 to 29 December 2006. The data from 3 January 2007 to 31 January 2007 are used 

for validation. The methods used to forecast are Markov Chain and ARlMA model. 

Besides, cubic spline interpolation is used to estimate the missing values. 

1.9 Terms and definitions 

Some terms and definitions are explained in this section. There are two terms are 

explained in this study namely missing values and share. 

1.9.1 Missing values 

Bursa Malaysia only operates on weekdays which are from Monday to Friday. Saturday, 

Sunday and public holidays are holidays which yield no stock price. Out of 365 days a 

year, there are more than 100 such cases and thus we called "missing value". Missing 

value can easily affect the result of forecasting. Therefore, missing values must be 

estimated before data analysis start. 

According to Yaffee (2000), if some social or economic indicators have too much 

missing data, then the series may not be amenable to time series analysis. When series 
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