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ABSTRACT 

The Stock market is where billions of money exchanging daily. Investment decisions 

of the Stock market are very critical. There are many types of factors affect 

investment decisions. Among them, observation of share price fluctuation is the very 

common method that many investors are referring. Therefore, they invest money 

with a risk of failure.  

Share price fluctuation does not directly reflect the financial stability of companies. It 

may have various other reasons. The financial performance analysis of companies is 

one of the best methods to analyze the financial stability of companies. It can be used 

for industry-wise financial performance analysis. From 2012 to 2017 financial years 

data from annual reports were collected and calculated as required. The year 2018 

was forecasted using a simple moving average. Ten financial ratios under four main 

types of ratios have calculated. These are price to book, earning per share, price to 

earnings and dividends payout ratios under the stock market ratio, return on equity, 

net margin and asset turnover ratio under the profitability ratio, debt to asset and debt 

to equity ratios under the solvency ratio and finally liquidity versus quick acid ratios 

under the liquidity ratio. These data were taken for descriptive analysis and Altman’s 

Z-score and forecasted year were calculated for predictive analysis. Financial ratios 

describe financial performances throughout the given period and Altman’s Z-score 

describes the prediction of the likelihood of being bankruptcy.  

Very few ratios do exist in annual reports but there is no interpretation has described. 

For calculation and interpretation, high knowledge of finance and accounting is 

required. Therefore, the neediness of the easy analyzing tool is present. The research 

addressed this problem by proposing an interactive information visualization of 

financial performance to help investors to make clever decisions in the stock market.  

The research was conducted as a quantitative analysis based on survey results of the 

user-based evaluation. The user-based evaluation was performed for the preference 

test and A/B test with users who are interested in company data. The preference test 

was performed to identify how people read, understand and analyze data provided by 

the graphs and also drawbacks of graphs. Based on the results of the preference test, 

the proposed dashboard was designed as a solution for interactive information 

visualization. The dashboard of typical graph designs with existing data found in an 

annual report and the proposed dashboard design with new insights creation were 

tested under the A/B test.  

This research found that the proposed dashboard design was easy to read and 

understand insights of the data, even though if the user does not have good domain 

knowledge. It leads users to the right direction where users should be.  

 

Keywords: Interactive information visualization, financial performance analysis, 

financial ratios, Altman’s Z-score, graph design techniques, preference test, A/B test.  



iv 

 

ACKNOWLEDGEMENT 

This research becomes reality with the kind support of many individuals, I would 

like to extend my sincere thanks to all of them.  

First and foremost, I wish to thank Dr Dilum Bandara, Senior Lecturer of the 

Department of Computer Science and Engineering, University of Moratuwa, for the 

continuous support and attention as research coordinator of MBA in IT program.  

I wish to express my deep sincere gratitude to my research supervisors, Prof. 

Kennedy D. Gunawardena, Professor in Accounting, Faculty of Management Studies 

and Commerce, University of Sri Jayewardenepura. Without his support, guides and 

attention, this research will not become reality and also Dr Charith Chitraranjan, 

Senior Lecturer of the Department of Computer Science and Engineering, the 

University of Moratuwa who supported me throughout this journey.  

I am extremely grateful to my parents and brother, Ananda Dissanayake, Nalini 

Rathnasekera and Malith Dissanayake for their love, courage and patient to raise me 

and prepare me for the future. I wish to express heartful of love towards my husband, 

Lahiru Perera, for all the encouragement, care and unconditional support given to me 

and also my adorable daughter, Sashenka Perera, the mascot of mine.  

Last but not least, I thank all my fellows of MBA-IT program, for the cooperative 

works, sleepless nights and all fun had throughout the last two years.   



v 

 

TABLE OF CONTENTS 

DECLARATION ........................................................................................................... I 

COPYRIGHT STATEMENT ............................................................................................ II 

ABSTRACT ............................................................................................................... III 

ACKNOWLEDGEMENT .............................................................................................. IV 

TABLE OF CONTENTS ................................................................................................ V 

LIST OF FIGURES .................................................................................................... VIII 

LIST OF TABLES ....................................................................................................... IX 

LIST OF ABBREVIATIONS ......................................................................................... XII 

1 INTRODUCTION .............................................................................................1 

1.1 Background and motivation ........................................................................1 

1.1.1 Research Scope ....................................................................................3 

1.2 Problem Statement ......................................................................................3 

1.2.1 Research Objectives .............................................................................4 

1.2.2 Research Significance ..........................................................................4 

1.2.3 Outline.................................................................................................4 

2 LITERATURE REVIEW ...................................................................................5 

2.1 Stock market investment .............................................................................5 

2.2 Financial performance analysis ...................................................................6 

2.2.1 Economy value-added analysis ............................................................9 

2.2.2 Du point analysis .................................................................................9 

2.2.3 Tobin’s Q analysis ............................................................................. 10 

2.3 Information visualization .......................................................................... 11 

2.4 Financial literacy ...................................................................................... 12 

3 RESEARCH METHODOLOGY ..................................................................... 14 

3.1 Research Problem ..................................................................................... 14 

3.2 Research Method ...................................................................................... 14 



vi 

 

3.2.1 Financial performance analysis .......................................................... 14 

3.2.2 Evaluation of dashboard design ......................................................... 14 

3.3 Data Collection ......................................................................................... 15 

3.4 Population and Sample Selection .............................................................. 17 

3.5 Process of Data Collection ........................................................................ 18 

3.5.1 Financial performance analysis .......................................................... 18 

3.5.2 Evaluation of dashboard design ......................................................... 19 

4 DATA ANALYSIS .......................................................................................... 20 

4.1 Financial performance analysis ................................................................. 20 

4.1.1 Financial ratios .................................................................................. 21 

4.1.1.1 Liquidity ratio ............................................................................. 21 

4.1.1.2 Profitability ratio ........................................................................ 23 

4.1.1.3 Solvency ratio ............................................................................. 25 

4.1.1.4 Stock market ratio ....................................................................... 26 

4.1.2 Altman’s Z-score ............................................................................... 29 

4.2 Evaluation of proposed dashboard design.................................................. 31 

4.2.1 Preference test ................................................................................... 32 

4.2.1.1 Survey 1.0 .................................................................................. 32 

4.2.1.2 Survey 1.1 .................................................................................. 37 

4.2.1.3 Summary of survey results of 1.0 and 1.1 ................................... 43 

4.2.1.4 Survey 2.0 .................................................................................. 44 

4.2.1.5 Survey 2.1 .................................................................................. 48 

4.2.1.6 Summary of survey results of 2.0 and 2.1 ................................... 56 

4.2.2 A/B test ............................................................................................. 57 

4.2.2.1 Design of A-version dashboard ................................................... 60 

4.2.2.2 Design of B-version dashboard ................................................... 62 



vii 

 

4.2.2.3 Surveys of 3.0 and 3.1 ................................................................ 67 

4.2.2.4 Analysis of best company performed .......................................... 67 

4.2.2.5 Analysis of open-ended questions ............................................... 77 

4.2.2.6 Analysis of general questions ...................................................... 85 

4.2.2.7 Observations ............................................................................... 90 

4.3 Summary .................................................................................................. 95 

5 CONCLUSION AND FUTURE WORK .......................................................... 96 

5.1 Conclusion ................................................................................................ 96 

5.1.1 Survey 1.0 ......................................................................................... 96 

5.1.2 Survey 1.1 ......................................................................................... 97 

5.1.3 Survey 2.0 ......................................................................................... 97 

5.1.4 Survey 2.1 ......................................................................................... 97 

5.1.5 Survey 3.0 and  3.1 ............................................................................ 98 

5.2 Future work .............................................................................................. 98 

REFERENCES .......................................................................................................... 100 

APPENDIX A: QUESTIONNAIRE OF SURVEY 1.0 .......................................................... 107 

APPENDIX B: QUESTIONNAIRE OF SURVEY 1.1 .......................................................... 119 

APPENDIX C: QUESTIONNAIRE OF SURVEY 2.0 .......................................................... 122 

APPENDIX D: QUESTIONNAIRE OF SURVEY 2.1 .......................................................... 126 

APPENDIX E: QUESTIONNAIRE OF SURVEY 3.0 AND 3.1 ............................................ 133 

APPENDIX F: PROTOTYPES OF A-VERSION................................................................. 139 

APPENDIX G: PROTOTYPES OF B-VERSION ................................................................ 155 

 

 

 



viii 

 

LIST OF FIGURES 

Figure 3.1- Methodology diagram ........................................................................... 16 

 

Figure 4.1 - Snapshot of financial highlights - Annual report of ACC in 2018 58 

Figure 4.2 - Snapshot of Graph - Annual Report of ACC in 2018 58 

Figure 4.3 - Wireframe of dashboard elements 60 

Figure 4.4 - A-version - Design of dashboard 61 

Figure 4.5 - B-version - Design of dashboard 63 

Figure 4.6 - B-version - Designs of Altman’s Z-score 64 

Figure 4.7 – B - version - Elements of proposed graph design 65 

Figure 4.8 - A/B test - Observation - P/B graph 93 

Figure 4.9 - A/B test - Observation - D/A graph 94 

 

 

 

  



ix 

 

LIST OF TABLES 

Table 1.1 - Relationship between share loss and gain needed to recover ....................2 

 

Table 3.1 - Methodology diagram description ......................................................... 17 

 

Table 4.1- Liquidity ratio formulas.......................................................................... 21 

Table 4.2 - Liquidity ratio calculated values ............................................................ 22 

Table 4.3 - Profitability ratio formulas .................................................................... 23 

Table 4.4 - Profitability ratio calculated values ........................................................ 24 

Table 4.5 - Solvency ratio formulas......................................................................... 25 

Table 4.6 - Solvency ratio calculated values ............................................................ 26 

Table 4.7 - Stock market formulas .......................................................................... 27 

Table 4.8 - Stock market ratio calculated values ...................................................... 28 

Table 4.9 - Altman’s Z-score formula ..................................................................... 29 

Table 4.10 - Altman z-score zones and its interpretation ......................................... 30 

Table 4.11 - Altman’s Z-score prediction accuracy ................................................. 30 

Table 4.12- Altman’s Z-score calculated values ...................................................... 31 

Table 4.13 - Survey 1.0 result - Graph interpretation ............................................... 33 

Table 4.14 - Survey 1.0 result - Graph selection ...................................................... 34 

Table 4.15 - Survey 1.0 result - Graph description................................................... 34 

Table 4.16 - Survey 1.0 result - Gridlines preferences ............................................. 35 

Table 4.17 - Survey 1.0 result - Numbering preferences .......................................... 36 

Table 4.18 - Survey 1.0 result – Color preferences .................................................. 36 



x 

 

Table 4.19 - Survey 1.1 results - Insight note with different jargon .......................... 38 

Table 4.20 - Survey 1.1 results - Insight note with similar jargon ............................ 39 

Table 4.21- Survey 1.1 results - Overall results of insight note ................................ 42 

Table 4.22 - Survey 1.0 and 1.1 - Summary ............................................................ 43 

Table 4.23 - Survey 2.0 - Description of visual characteristics ................................ 44 

Table 4.24 - Survey 2.0 results - Legend design with a considerable gap ................. 46 

Table 4.25 - Survey 2.0 results- Legend design with a close gap ............................. 46 

Table 4.26 - Survey 2.0 results - Colored legend text .............................................. 47 

Table 4.27 - Survey 2.0 results - Legend design preference ..................................... 47 

Table 4.28 - Survey 2.1 results - Understandability of type scale ............................. 49 

Table 4.29 - Survey 2.1 results - Importance of words using type scale ................... 50 

Table 4.30 - Survey 2.1 results - understanding type scale with colours ................... 52 

Table 4.31 - Survey 2.1 results - Data lines with all tint colours .............................. 54 

Table 4.32 - Survey 2.1 results - Data lines with all shade colours ........................... 54 

Table 4.33 - Survey 2.1 results - Data lines with both tint and shade colours ........... 54 

Table 4.34 - Survey 2.1 results - Dotted data lines ................................................... 55 

Table 4.35 - Survey 2.0 and 2.1 Summary - Understanding legends ........................ 56 

Table 4.36 - Survey 2.0 and 2.1 Summary - Understanding legends ........................ 56 

Table 4.37 - Survey 2.0 and 2.1 Summary - Understanding type scale with colours . 56 

Table 4.38 - Survey 2.0 and 2.1 Summary - Understanding data lines without legends

 ............................................................................................................................... 56 

Table 4.39 - A/B test - Best company performed responses analysis........................ 68 

Table 4.40 - A/B test - Best company performed frequency analysis ....................... 70 



xi 

 

Table 4.41 - A/B test - Open-ended responses comparison of EPS .......................... 72 

Table 4.42 - A/B test - Open-ended responses comparison of ROE ......................... 73 

Table 4.43 - A/B test - Open-ended responses comparison of net margin ................ 74 

Table 4.44 - A/B test - Open-ended responses comparison of D/E ........................... 75 

Table 4.45 - A/B test - Open-ended responses comparison of liquidity vs quick acid

 ............................................................................................................................... 76 

Table 4.46 - A/B test - Open-ended analysis - Themes and codes ............................ 77 

Table 4.47 - A/B test - Open-ended analysis - Adding codes for A-version ............. 78 

Table 4.48 - A/B test - Open-ended analysis - Statistics of A-version ...................... 80 

Table 4.49 - A/B test - Open-ended analysis - Adding codes for B-version ............. 81 

Table 4.50 - A/B test - Open-ended analysis - Statistics of B-version ...................... 83 

Table 4.51 - A/B test - Open-ended analysis -Summary .......................................... 84 

Table 4.52 - A/B test - General questions - Overall performance of A-version ........ 86 

Table 4.53 - A/B test - General questions - Overall performance of B-version ......... 87 

Table 4.54 - A/B test - General questions - Summary of overall performances ........ 88 

Table 4.55 - A/B test -Overall performance - lowest domain knowledge users ........ 89 

Table 4.56 - A/B test -Overall performance -Average time spent on dashboards...... 90 

Table 4.57 - A/B test - Observations - Responses toward the information note ........ 91 

 

 

 

 

 



xii 

 

LIST OF ABBREVIATIONS 

ACC Access Engineering PLC 

CSE Colombo Stock Exchange 

D/A Debt to Asset ratio 

D/E Debt to Equity ratio 

DPS  Dividend per share 

EPS Earnings Per Share 

IIV Interactive Information Visualization 

IT Information Technology 

IV Information Visualization 

MCQ Multiple Choice Questions 

MTD MTD Walkers PLC 

LKM Lankem Development PLC 

P/B Price to Book ratio 

P/E Price to Equity 

PLC Public Limited Companies 

ROE Return on Equity 


