3

W8
©®

5

SENSITIVITY ANALYSIS OF RISK FREE INTEREST
RATE TO OPTIMIZE PORTFOLIO GAIN WITH
REFERENCE TO COLOMBO STOCK EXCHANGE

Akmeemana Palliye Guruge Tharindu Sanjeewa Amarasinghe

188851V

Thesis submitted in partial fulfillment of the requirements for the degree Master of
Science in Financial Mathematics

Department of Mathematics
University of Moratuwa

Sri Lanka

May 2023



Declaration

| declare that this is my own work and this thesis does not incorporate without
acknowledgement any material previously submitted for a Degree or Diploma in any
other university or institute of higher learning and to the best of my knowledge and
belief it does not contain any material previously published or written by any other

person except where the acknowledgement is made in the text.

Also, | hereby grant to University of Moratuwa the non-exclusive right to reproduce
and distribute my thesis, in whole or in part in print, electronic or other medium. I
retain the right to use this content in whole or part in future works (such as articles or
books).

Signature:  ...eeeeeiiieeee Date: ., 24AP2023

Certifiication of the Supervisor

The above candidate has carried out research for the Masters thesis under my

supervision

Main Supervisor: Dr. Lakmal Ranasinghe

Signature: ... Date:,, 24Pr-2023
Internal Supervisor: Dr Miuran Denzil

Signature: .. Date:....oooovviiiient.


FreeText
24-Apr-2023

FreeText
24-Apr-2023

Sithari
Cross-Out


Acknowledgement

With great appreciation that |1 acknowledge my deepest gratitude and affection to
Professor. K T M U Hemapala, Dean of Faculty of Engineering, University of

Moratuwa.

| wish to appreciate Mr Rohana Dissanayake, Head of Department of Mathematics,

Faculty of Engineering, University of Moratuwa.

| am grateful to thank my supervisor Dr. Lakmal Ranasinghe of University of
Colombo and Dr. Miuran Denzil for excellent supervision and guidance and

continuous support given throughout the period of thesis study.

Also | would like to thank Mr. T M J A Cooray, Mr. Rohana Dissanayake and Dr.
Miuran Denzil, Course Coordinators of MSc./PG Diploma In Financial Mathematics
for the continuous assistance provided during the period of course work and thesis

study.

Finally, I am so much grateful to my loving parents, my family and everyone who

gave me invaluable support in achieving this contribution a success



Abstract

Historically, investors made their investments based on the gain that they can earn out of it.
Although there had been high risk involved in high return gaining investment activities, it was
the habit of people to expect more gain from an investment. In modern world, investment
strategies and investment evaluating methods are rapidly used to create optimal portfolios.
These methods were mainly used to optimize investments on financial assets such as stocks,
bonds, deposits, treasury bills etc. The application of Markowitz model is of rare use in Sri
Lankan context and on Colombo Stock Exchange. Main objective of this study is to explore a
range of optimal portfolios an investor can approach with changes in risk free rate and
identify a safe range of risk free rate for optimal portfolio investment. In order to conduct this
study monthly closing stock prices of 18 companies listed under ASPI were used as the data
sample. Mainly secondary data was used in this study and the data were collected from
Bloomberg official web site. Data was analyzed using simple mathematical equations,
statistical methods with MS excel and MATLAB software. Findings of the study reveal that
there is safe risks free rate range 6.72% - 8.64% where investor can diversify investment
between Ceylon Cold Stores PLC and Teejay Lanka PLC, 83% and 17% respectively.
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