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Abstract

During the time a patient is admitted in hospital rich sources of clinical, bio medical,
contextual, and environmental data about patients have been available in medical and
health sciences. These clinical sources of information are marked increasing in both
volume and variety. Due to continuous increasing of the size of health care data,
certain complexity raised in it. The hidden patterns among patient data can be
extracted by applying different techniques. The techniques and tools are very helpful
as they provide health care professionals with significant knowledge towards a
decision.

This research has been conducted to analyze cancer patient's medical records in Sri
Lanka in an effective manner to predict the future cost estimation for medicine. Itis
hypothesized that analyzing cancer patient's medical record can be done through
machine learning data mining techniques. By doing so we can help the patients to
schedule their financial matters in coming years. In Sri Lanka almost 23,000
individuals diagnosed with a new invasive cancer each year. The costs of the
diagnosis and treatment for the cancer are considerable important. These costs have
increased over the past years and are expected to increase in the future. It has been
claimed that most of the families face difficulties with a diagnosis of cancer have
financial issues. To respond to this challenge, we developed an interactive application
which utilizes a multiple linear regression model to forecast financial schedule for
cancer patients

This solution take data set collected from Apeksha Hospital -Maharagama as the input
and predict the factors associate with the question. Having received the input this
approach prepossess the data set to remove the anomalies. Then build the data model
to predict the future cost for the patient. Linear regression technique is used to
develop for prediction of future cost estimation. This total solution is build using
WEKA data mining software. (WEKA GUI and WEKA API). According to the
evaluation of the predictive model the correlation coefficient value is 0.5725 and the

root mean squared error is Rs. 553183.25.



Table of Content
Declaration
Dedication
Acknowledgement
Abstract
List of Figures
List of Tables
Chapter 1 Introduction
1.1 Prolegomena
1.2 Background and Motivation
1.3 Problem statement
1.4 Hypothesis

1.5 Objectives

1.6 Data mining-based approach for analyze cancer patient records.

1.7 Structure of the Thesis
1.8 Sunnnary
Chapter 2 Developments and Challenges in Patient Record Analysis
2.1 Introduction
2.2 Early Developments
2.3 Modern Trends in Patient Record Analysis
2.4 Future challenges
2.5 Sunnnary
Chapter 3 Technology Adapted- Data mining Tools and Techniques
3.1 Introduction
3.2 What is Data mining?
3.3 Data Mining Techniques

3.3.1 Multiple Linear Regression

12

12

13

13

13

14

15



3.3.2 SMO Regression
3.4 Data Mining Tools

3.4.1 WEKADataMining Tool
3.5 Java

3.6 Surmnary

Chapter 4  Approach to Forecasting Financial Schedules For Cancer Patients

4.1 Introduction

4.2 Hypothesis

4.3 Users

4.4 Input

4.5 Out put

4.6 Process
4.6.1 Data Selection
4.6.2 Data Pre processing
4.6.3 Data Transformation

4.6.4 Data mining

4.6.4.1 Data mining - Classificationvs Regression

4.6.5 Evaluation/interpretation
4.7 Features
4.8 Surmnary
Chapter 5 Design of FFSCP
5.1 Introduction
5.2 Top level Architecture of FFSCP
5.3 Data Model ofFFSCP
5.4 Cost Estimation Module
5.5 User Interfaces

5.6 Surmnary

Vi

16

16

16

17

17

18

18

18

18

18

19

19

20

20

20

21

21

21

22

22

23

23

23

24

25

26

26



Chapter 6 Implementation of FFSCP

6.1 Introduction
6.2WEKA
6.3 Data Collection
6.4 Pre-processing of the Dataset
6.4.1 Missing Value Imputation
6.4.2 Feature Selection
6.5 Data Model using WEKA
6.5.1 Regression Models for Future Cost Estimation
6.5.1.1 Multiple Linear Regression
6.5.1.2 SMO Regression
6.6 Implementation of the Application

6.7 Summary

Chapter 7 Evaluation

7.1 Introduction

7.2 Data Model Testing on Regression Models
7.2.1 Correlation Coefficient (CC)
7.2.2 Root Mean Squared Error

7.3 Data model Evaluation

7.4 Summary

Chapter 8 Conclusion and Further Work

8.1 Introduction

8.2 Overview of the research

8.3 Problem encountered and limitations
8.4 Further Work

8.5 Summary

Vil

27

27

27

27

27

27

28

30

30

30

30

31

31

32

32

32

32

32

33

33

34

34

34

34

35

35



References
Appendix- A
Appendix- B

Appendix- C

36

41

42

48



List of Figures

Figure -3.1 - Stepsof data mining process

Figure -3.2 -Data mining techniques

Figure 4.1 - Steps in knowledge discovery process
Figure- 5.1- Top level architecture of FFSCP
Figure- 5.2-Data model ofFFSCP

Figure 5.3-Cost estimation module

Figure 5.4-User Interface

Figure 6.1-Replace missing values

Figure 6.2 -Attribute selection

Figure 6.5- Application Interface with results

Figure 6.4.1 -Applying Numeric to Nominal filter before attribute selection.

Figure 6.4.2- Apply NominalToBinary Filter

Figure 6.3- After applying Linear regression model

Figure 6.4- After applying SMO regression model

Figure 6.6 — Graphical view of the application

Figure 7.1 - Evaluationresults of the multiple linear regression model

Figure 7.2- Evaluation results of the SMO regression model

15

15

19

23

24

25

26

28

29

31

42

42

43

44

45

46

47



List of Tables

Table 7.1 -Summary of the evaluation results

10

36



