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Abstrak 
Waran ekuiti adalah instrumen yang dikeluarkan oleh syarikat yang memberi pemegang 
saham keistimewaan untuk membeli saham pada harga pelaksanaan tertentu dalam 
jangka masa tertentu. Berdasarkan kepada kajian empirikal, model penentuan harga 
opsyen Black-Scholes tidak sesuai dalam menentukan harga waran kerana kedua-dua 
andaian ruapan tetap dan kadar faedah tetap dalam model adalah tidak serasi. Kajian 
ini mencadangkan model hibrid Heston-Cox-Ingersoll-Ross (Heston-CIR) untuk 
mengenal pasti kesan ruapan stokastik dan kadar faedah stokastik dalam penentuan 
harga waran ekuiti. Kajian ini membangunkan formula baru bagi penentuan harga 
analitikal untuk waran ekuiti dengan menggunakan pendekatan transformasi Cauchy 
dan persamaan pembezaan separa. Kaedah pengoptimuman setempat digunakan untuk 
mencari anggaran nilai parameter dengan menentukur model Heston-CIR. 
Keberkesanan model dinilai melalui kajian empirik menggunakan data Bursa Malaysia. 
Model cadangan menunjukkan penambahbaikan yang bererti pada masa pengiraan 
anggaran sembilan parameter model, antara 38.12 hingga 62.62 saat berbanding model 
sedia ada. Selanjutnya, kajian empirikal menunjukkan model cadangan adalah tepat jika 
dibandingkan dengan pasaran sebenar sepanjang tempoh lima tahun. Model ini 
menunjukkan ralat penentuan harga terkecil berbanding model sedia ada. Hasil dapatan 
juga menunjukkan peluang moneyness bagi waran ekuiti, 88.75% daripada waran 
adalah menguntungkan. Kesimpulannya, model cadangan menunjukkan prestasi 
terbaik dalam mengenal pasti kesan ruapan stokastik dan kadar faedah stokastik dalam 
penentuan harga waran ekuiti. 

Keywords: Waran ekuiti, Ruapan stokastik, Kadar faedah stokastik, Model Heston-
CIR. 
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Abstract 
Equity warrants are instruments issued by a company that give the stockholder the 
privilege of buying a stock at a certain strike price within a particular timeframe. 
Motivated by empirical studies, the Black-Scholes option pricing model is not suitable 
to price a warrant since both assumptions of constant volatility and constant interest 
rates in the model are incompatible. This study proposed the Heston-Cox-Ingersoll-
Ross (Heston-CIR) hybrid model to identify the effects of stochastic volatility and 
stochastic interest rates in pricing equity warrants. The study constructed new analytical 
pricing formulas for equity warrants by using Cauchy transformation and partial 
differential equation approaches. The local optimization method is employed to obtain 
the estimated parameter values by calibrating the Heston-CIR model. The effectiveness 
of the proposed model is investigated through the empirical study using the data from 
Bursa Malaysia. The proposed model shows significant improvement on the 
computation time in estimating nine model parameters, ranging from 38.12 to 62.62 
seconds compared to the existing models. Moreover, the empirical study suggested that 
the proposed model is accurate when compared to the real market over five years 
period. This model also produced smallest pricing errors among the existing models. 
The finding also suggested equity warrants in moneyness opportunity, 88.75% of the 
warrants are profitable. In conclusion, the proposed model performs the best in 
identifying the effects of stochastic volatility and stochastic interest rates in pricing 
equity warrants. 

Keywords: Equity warrants, Stochastic volatility, Stochastic interest rates, Heston-CIR 
model. 
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CHAPTER ONE 

INTRODUCTION 

This chapter aims to provide a comprehensive overview and pertinent information 

linking to this research. Section 1.1 and Section 1.2 are devoted to the background of 

the study and information about warrants in Malaysia. Section 1.3 stipulates the 

stochastic elements with focus on the stochastic volatility and stochastic interest rates, 

followed by Section 1.4 which discusses the problem statement. Section 1.5 and Section 

1.6 present the research questions and research objectives, respectively. Next is Section 

1.7 which highlights the limitation of the study, whereas Section 1.8 underlines the 

significance of the research. Finally, Section 1.9 provides the outline of the thesis. 

1.1 Background of the Study 

A derivative is a financial instrument that procures value from an underlying asset. This 

underlying asset might be any currency, equity, interest rate or commodity. Moreover, 

derivatives play an essential role in the financial system and are also found important 

in risk management. In Malaysia, several risk management products are options or 

embedded options, for example, equity warrants and call warrants (Qizam, Irdiansyah, 

& Haron, 2015). In agreement with Gunawan, Ibrahim and Rahim (2017), warrants 

have been considered as a leveraging instrument for investment that have the potential 

to generate greater capital gains. 

Being a derivative, warrant is a type of contract that confers upon the contract holder 

the right, but without necessity to purchase or sell the underlying asset at a 

predetermined price until the fixed expiration date. Here, the predetermined price is 

also known as the exercise price, which is fixed. Furthermore, the expiration date refers 

to the date when the privilege to purchase or sell warrants become obsolete. There are 
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