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Abstract 

The world has witnessed massive technological improvements in the Information Technology (IT) sector, giving rise to 

unprecedented IT penetration into every facet of life and daily living. It has affected the way we live and interact, the way 

businesses are conducted, and most especially how the government makes decisions that affect its citizenry. Presently, 

government officials deploy IT techniques in their decision-making process to reach the ever-growing needs of their populace. 

The traditional approach to large data processing is proving difficult. Hence, the dawn of Big Data Analytics, a phenomenon that 

describes the processing of large volumes of datasets, being generated at a very high velocity, coming in various forms, and are 

largely unstructured. This paper examines literatures on Big Data Analytics and its application in e-government. A prototype 

framework which is divided into two will be proposed for its application. The first section will have the Hadoop infrastructure 

deployed for distributed storage in clusters, while the second section used a machine learning software – Waikato Environment 

for Knowledge Analysis (WEKA) for data mining. Finally, the different data mining algorithms provided by WEKA was explored 

and used in analyzing medical records obtained from the UCI online repository to demonstrate the data analysis of the proposed 

prototype. From the results of the analysis, J48 algorithm was used to build prediction trees, to ascertain patterns that determine 

the likelihood of citizens having breast cancer, and to generate predictions rules that will help in curbing or detecting breast 

cancer early among the populace. 
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I. INTRODUCTION 

The government, as well as businesses, are collecting a lot of 

data these days – movies, images, and transactions. They do 

these because data is extremely valuable. We can afford to 

keep all our data on a disk because it is very cheap these days. 

Advancement in technology has led to the development of 

high-capacity memory storage disks at a very low price. 

Historically, data was been generated and accumulated by 

workers – employees of companies who were entering data 

into computer systems manually (data entry assistants). 

Technology evolved to the internet, where users can generate 

their data through websites like Facebook, Twitter, Wikipedia, 

Instagram, etc. These sets of data are larger than the first set 

by high magnitude. At first, it was employees entering data, 

then users entering their data. All of a sudden, the amount of 

data being generated scaled up significantly. Presently, there is 

a third order in progression, because now machines are 

collecting data. The buildings we see all over the cities, the 

highways, the rail lines, all have monitors as either cameras or 

sensors or both that collect data daily. The earth is also being 

surrounded by satellites that are monitoring the earth 24hours 

a day taking pictures thereby accumulating data. There is a 

colossal amount of data being generated now. 

The report from the World Economic Forum in Davos, 

Switzerland in 2012 stated that “the volume of data been 

generated in the world is increasing tremendously daily, by the 

constant interaction of billions of people using computers and 

mobile devices. Many of these communications take place 

through the use of mobile devices by people in the developing 

world”. It further stated that Scientists and policymakers are 

beginning to comprehend the potential for feeding these 

volumes of data into actionable information that can aid in 

identifying needs, providing services, and ‘predicting and 

preventing’ crises for the benefit of low-income populations 

(World Economic Forum, 2012). 

We are in the information age which is driven by Information 

Technology and having devices such as sensors, cameras, and 

computers. With the global rise in internet usage, including the 

high concentration of computational resources and devices 

which allows sensing, capturing, and processing of real-time 

data from billions of connected devices, (serving diverse 

applications) massive reservoir of datasets is being created as 

a result of regular collection of data. The volume of data we 

deal with has grown so large to petabytes and exabytes, and as 

data keeps growing, the various forms in which this data is 

generated by different applications become richer than before. 

As a result, traditional relational databases are challenged to 

capture, store, analyze, and visualize data. This led to a new 

term in describing this very large data, and it is called Big 

Data. 

The dawn of big data transformed the information technology 

world. Data is being generated now at a high rate than humans 

can process, and issues can quickly intensify into weighty 

events. The various forms of data being generated now pose 

new privacy and security risks, and the extraordinary volume 

of information everywhere makes it difficult to locate where 

these issues, risks, and even useful information to drive new 

value and revenue are (Ballard, et al., 2014). An informed 

decision is always the best decision, which is why large 
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organizations and governments are spending a huge amount of 

money on finding better ways to make informed decisions. 

These developments in Information Technology led to 

Electronic Government (e-Government). 

The term electronic government is used extensively to 

characterize the use of information and communication 

technologies in public sector establishments. Government 

agencies, in providing the best of services to the general 

population, employ the use of analytics to drive their policies 

in an unstable environment. Analytics and data-driven 

decision-making can make a great contribution to the 

achievement of goals set out by the government as they can to 

the accomplishment of corporate business objectives 

(Davenport & Jarvenpaa, 2008). 

Gant (2012) reported that the world faces a great challenge 

when it comes to how to integrate the strengths of computer-

based information and communication technologies to help the 

government of developing nations to serve its population 

efficiently and improve their human development conditions. 

E-government applications cut across a variety of services that 

produce large amounts of data in real-time. These could come 

in different forms such as video, audio, images, text, and from 

various sources and government departments. There is a real 

need for governments to adopt big data analytics in various 

domains such as health care, fraud prevention, agriculture, 

transportation, education, etc.  

Big data analytics can improve the efficiency of these 

government services by the delivery of online services and 

information to the citizens, and also protect the national 

borders from attacks by criminals and terrorists through the 

prediction of threats and crimes. It is also effective in fraud 

detection and tax collection. 

The information technology awareness of people and 

availability of network access has also increased significantly. 

With the booming economies, the number of people using e-

government applications has increased enormously. Current 

serving e-government applications are in a silo – traditional 

databases that are not optimized. They are designed to handle 

only structured data, and sharing data between applications is 

also difficult (Rajagopalan & Vellaipandiyan, 2013). The 

collected data is used only for statistical purposes, and not for 

solving critical challenges that can improve the quality of 

government service. The challenges can be in form of: 

i. the volume of data, which deals with the size of the 

data being generated 

ii. the variety which defines the multiplicity of formats 

and sources of these data 

iii. the velocity which defines the rate and how fast these 

data are been generated 

This research paper aims at reviewing the challenges that big 

data pose in managing and analyzing medical/health records in 

an e-Government application as well as the design of a 

prototype application that will utilize big data technology to 

analyze the largely unstructured data. This study will also 

build upon the concept of data-driven e-Government which 

aims at integrating machine learning and artificial intelligence 

techniques into e-Government systems so as to support the 

governmental decision-making process. This will be achieved 

by: 

a) reviewing and identifying current problems facing the 

implementation and utilization of big data in e-government 

applications 

b) designing a new framework for utilizing big data analytics 

in an e-government application thereby facilitating the 

efficient mining of knowledge 

c) demonstrating big data analytics using WEKA machine 

learning software 

 

II. LITERATURE REVIEW 

Big data is not an entirely novel idea but an emerging concept. 

However, initial ideas about big data were restricted to big 

ICT organizations such as Google, Yahoo, Microsoft, and 

European Organization for Nuclear Research (CERN). Big 

Data is defined based on its features, as no clear definition 

exists (Zaslavsky, Perera, & Georgakopoulos, 2013). The 

name "Big Data" originated as a tag for a class of technology 

based on high-performance computing, as initiated by Google 

in the early 2000s (Hopkins & Evelson, 2012). It opens an 

exciting opportunity for governments and companies to utilize 

these massive amounts of data being created for the good of 

society. So many researchers have defined Big Data – these 

definitions will be reviewed in the next section as the research 

themes of Big Data. Where and how technology can be 

applied in an e-government application (health sector) will 

also be discussed.  

The major reason for the existence of the phenomenon ‘Big 

Data’ is the present degree to which information is been 

generated and presented. Wigan & Clarke (2013) opined that 

Big Data does not only refer to particular large datasets, but 

also to data collections that amalgamate many datasets from 

various sources, and even to the methods used to manage and 

analyze the data. Data have gone from stack to a flow, from 

something stationary and static to something fluid and 

dynamic. McKinsey Global Institute noted that data have 

become a torrent flowing into all sectors of the universal 

economy, and defined Big Data as “datasets that are very 

large making it difficult for traditional database tools to 

manage and analyze” (Manyika, et al., 2011).  

Big data has the potential to impact the world as the Internet 

evolves. More data can now be collected on a small storage 

device with a large storage capacity and can also be shared at 

the speed of light. The endpoint of Big Data is turning data 

into information, then turning the information into 

intelligence, and finally taking action based on that 

intelligence. Going forward into a data-centric society, Big 

Data will be a very important tool. In the past, we had small 

data and analyzed it with relational database systems using 

data mining and warehousing. Now that we have large 

amounts of data streaming daily, we could do things that we 

could not do when we had a small amount of data. The only 
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way the world is going to solve the various global challenges 

is with the effective use of data. We have more data now; we 

can see something we could not see when we had a smaller 

amount of it. More data does not just let us see more of the 

same thing we were already looking at, more data allows us to 

see new, better, and different things like patterns.  

The visible gains of big data, artificial intelligence, and 

machine learning in society have begun to positively drive the 

transition towards a data-driven public sector. Decision-

making in the public sector is in an embryonic stage of a 

revolution owing to the inclusion of these new 

technological innovations. Research has revealed that data-

driven e-government policies advance socio-economic 

development in some nations (Agbozo & Asamoah, 2019). 

They also opined that data-driven e-government is capable of 

building resilient societies, and it is essential for the regard for 

citizen privacy, data integrity, transparency, and user need to 

be at the front and center of initiatives in order to build a 

viable data-driven e-government ecosystem. 

Singh & Singh (2012) suggested that Big Data spans three 

dimensions, and they are Volume (The size of data is now 

larger than terabytes and petabytes), Velocity (Data velocity 

measures the speed of data creation, streaming, and 

collection), and Variety (a measure of how rich data is been 

represented). Yiu (2012) summarized the benefits associated 

with Big Data to society into the following keywords: sharing, 

learning, and unification of large datasets, target marketing, 

and advertising. 

 

Big Data and E-Government 

The dawn of Web 2.0 has created much enthusiasm for 

reinventing governments. The new trend of digitization has 

seen a paradigm shift in government agencies, as they are 

seeing massive growth in the volume of data being generated. 

Big Data improves decision-making and increases 

organizational efficiency and effectiveness. McKinsey Global 

Institute estimates that government administration in 

developed economies of Europe could save more than €100 

billion (£72 billion) in operational efficiency improvements 

alone by using big data (Manyika, et al., 2011). In 2009, the 

United States government launched an e-government arm 

known as “data.gov”, as a step toward government 

transparency and accountability to cover the transportation, 

economy, health care, education, and human services sectors 

of the government (Kim, Trimi, & Chung, 2014). E-

government refers to the use of new and emerging technology 

resources such as the internet, and mobile phones to improve 

the workings of government (Rajagopalan & Vellaipandiyan, 

2013). According to Musau, et al. (2011) e-government 

involves using Information and Communication Technology 

(ICT) tools to transform both backend and frontend 

government processes. They also noted that full 

implementation of this technology can create solid 

improvement in offering better services to their citizens. 

Big data is the ambiguous technology of today’s IT 

development, springing up opportunities for setting up e-

governance in developing countries. In spite of its challenging 

deployment in developing nations, the researchers 

recommended that government should emphasize the priority 

of the migration to an e-governance system while creating 

awareness programs and capacity building programs are 

necessary for the general population to embrace the necessary 

change, and IT policy and regulations should be IT friendly 

(Sahani & Thakur, 2021). 

Big Data analytics can process these structured and 

unstructured data and deliver better service to its citizens 

(Rajagopalan & Vellaipandiyan, 2013). They also identified 

the benefits of e-government as increased transparency, less 

corruption, greater convenience, revenue growth, low cost of 

running services, and a decrease in time and effort. Agbozo 

(2018) strongly supported the migration into data-driven e-

government in order to meet the UN set sustainable 

development goals, as it is relevant for decision and policy 

making to support the governmental processes as well as 

impact the development and livelihood of citizens who are the 

main recipients of such public sector innovations.  

Lachana, Alexopoulos, Loukis, & Charalabidis (2018) in their 

research work opined that some ICTs, which have affected 

meaningfully the evolution of other important economic and 

social activities as well, have affected critically the evolution 

of e-Government and have motivated the rise of new 

generations of tools used, such as social media (which have 

been quite influential for the evolution of the electronic 

content publishing, as well as the customer knowledge 

management, were the main driver of e-Government 2.0); the 

IoT and the big data analytics (which have been quite 

influential for the evolution of the industrial manufacturing 

and the customer knowledge management, seem to be 

important for the emergence of Government 3.0). Ogbuju, 

Taiwo, Ejiofor, & Onyesolu (2018) clearly demonstrated that 

data-driven decision-making is the best way for the 

government to effectively meet the needs of its ever-rising 

population, and big data holds the answer to the question of 

data explosion in Nigeria. Their research revealed that apart 

from having data processed and getting information as done 

with conventional database environments, the government 

needs insights for decision making; and insights can only be 

gotten by precise analytics of both raw datasets and 

information. This can only be made possible through the 

deployment of big data analytics and infrastructure across all 

government channels. 

 

Big Data Technologies 

Big Data is always associated with the technology that 

facilitates its application. Big Data technologies can be 

defined as “innovative technologies in data extraction, and 

their designs designed such that values in data can be handled 

efficiently by regulating the different characteristics of 

datasets” (Mathur, Sihag, Sharma, & Sharma, 2014). These 

massive datasets from different sources and which also come 

in different forms pass through a lot of phases to get value 

from it. Yi, et al. (2014) called this process “the life cycle of 

big data”, which comprises several phases ranging from data 
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generation, data collection, data aggregation, processing, and 

application delivery.  

The foremost technology linked with Big Data Analytics is 

Hadoop, which is an open-source research project by Google, 

and introduced by Apache Software Foundation (Katal, 

Wazid, & Goudar, 2013). This aids the distributed processing 

of a large volume of datasets by using a group of distributed 

machines and specific computer programming models (Mauro, 

Greco, & Grimaldi, 2015). According to Sagiroglu & Sinanc 

(2013) Hadoop offers the following components: 

a) HDFS (Hadoop Distributed File System): this is a highly 

fault-tolerant distributed file system developed for storing 

large datasets with streaming data access patterns running 

on clusters. 

b) MapReduce: a parallel programming technique for 

distributed processing that allows for massive scalability. 

c)  

III. PROTOTYPE DESIGN 

A prototype is the preliminary version of a software that 

communicates the developer’s ideas and concepts to the user, 

then makes a better final design of the software based on the 

feedback generated from the users (Witten, Frank, & Hall, 

2011). It is a miniature version of the software and is used to 

validate the system requirements (Pfleeger & Atlee, 2010), 

also to support the user interface design, and increase system 

functionality. The aim of building a system prototype is to 

validate the system's functionality and performance. The 

prototype platforms enable a designer to test and validate the 

processing competencies of a system. It also aids the 

integration of software and hardware before the physical 

system development (Wu & Wang, 2012). 

The Prototype for the implementation of the proposed Big 

Data Analytics was designed using Axure RP. Axure RP was 

chosen as the software for designing the process 

model/prototype. This is because Axure RP offers you the 

wireframing, prototyping, and documentation tools required to 

make conversant design choices, persuade any skeptics, and 

document your design (axure.com, 2015). 

 

 
 

Figure 1: Block Diagram of the Proposed Big Data Analytics 

Prototype 

IV. METHODS  

Data analysis is a continuous process that facilitates the 

conversion of data into information and knowledge, and also 

to unearthing hidden patterns. The massive, ever-increasing 

amount of data being generated daily by different firms and 

electronic devices, makes getting effective real-time 

information more and more crucial. Analysis of these data 

includes statistical analysis, simple SQL query, and data 

mining.  

The dataset used in this work was gotten from the University 

Medical Centre, Institute of Oncology, Ljubljana, Yugoslavia, 

available at the UCI machine learning repository (Lichman, 

2013). This data set domain is breast cancer, and it includes 

201 instances of one class and 85 instances of another class.  

There are altogether 286 instances, described by 9 attributes, 

some of which are linear and some are nominal. Data mining 

will be used to extract useful and actionable information based 

on chosen criteria for investigation: 

a) The age range that is most likely to have breast cancer 

b) Which degree of a malignant tumor is more likely to 

reoccur after treatment 

c) Is radiation the best form of treatment? 

d) The correlation between tumor size and recurrence 

events 

Data in most cases are far from being in perfect condition for 

processing. Since most times they are integrated from different 

sources, data quality issues need to be addressed. The raw data 

needs to be processed and cleaned before it is ready for 

analysis. This is because quality data provides quality mining 

results for a quality decision-making process. 

WEKA was chosen for the analytical purpose of this work 

because it is open-source software issued under the GNU 

General Public License and it's a flexible application for Big 

Data. It is easy to understand and readily available for 

download with good user support forums. WEKA helps users 
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to extract valuable information and patterns from data, and 

enable them to simply ascertain a suitable algorithm for 

creating a precise prediction model from it. 

 

Dataset into WEKA Explorer 

After the manual cleaning of the dataset and converting it to 

the WEKA file format (.arff), the dataset will be loaded into 

the WEKA workbench for pre-processing and further analysis.  

 

 
Figure 2: WEKA Explorer GUI 

 

 

As the figure shows above, the breast cancer dataset has 286 

instances and 9 attributes called class, age, tumour size, 

inv_nodes, node_caps, deg_malig, breast, breast_quadrant, 

irradiat. Information about a selected attribute is displayed 

also on the right-hand corner of the interface, and also a 

histogram to depict the details of that attribute. All the 

attributes listed are nominal, that is having a predefined finite 

set of values. 

Some selected WEKA algorithms were chosen for this project 

to analyze the dataset and also to know the algorithm that will 

be the best for classification. Then a prediction model will be 

built for the prediction of new instances. A classifier will be 

chosen from each of the Bayes classifiers, Rules classifier and 

Trees classifier, build classification models for the Radiation 

attribute and the class (recurrence-events/no-recurrence-

events) attribute. 

 

V. RESULTS AND DISCUSSION 

Based on the criteria for investigation already stated, we will 

compare the results obtained from the three chosen classifiers 

to determine which best suits our prototype in determining if 

radiation is the best form of treatment for breast cancer. Table 

1 below, shows how the different algorithms performed on the 

dataset concerning the radiation attribute. 

 

 

 

 

 

Table 1: Comparing the Classification Results for 

Radiation Attribute 

 NaíveBayes ConjunctiveRule J48 

Time taken to 

build model 

(sec) 

0 0 0 

Correctly 

classified 

instances 

216 214 210 

Incorrectly 

classified 

instances 

70 72 76 

Kappa 

statistic 

0.2314 0.0575 0.1252 

Mean absolute 

error 

0.3146 0.3611 0.3456 

ROC Area 0.709 0.531 0.58 

 

The table above indicates that all the classifiers performed 

very fast in their classifications taking 0 seconds to build their 

classification models. But NaíveBayes performed better in 

terms of correctly classified instances (216 correctly classified 

instances). Also in terms of kappa statistic, which measures 

the chance-corrected agreement between the classifiers and the 

true classes, NaíveBayes did slightly better than 

ConjunctiveRule and J48, having 0.2314 (fair agreement with 

the true classes) while the others had 0.0575 and 0.1252 

respectively. Then in sample accuracy which is measured by 

the ROC Area, NaíveBayes had 0.709 (a value of 1 depicts 

accurate prediction), while ConjunctiveRule and J48 had 

0.531 and 0.58 respectively (a value around 0.5 indicates 

random guessing). As shown in the table above, the average 

distance of the model's predictions from the actual data points 

measured by the mean absolute error shows naïve having a 

smaller value of 0.3146 than the rest of the other classifiers. 

Based on the results above, NaíveBayes was implemented in 

the prototype for the classification of the instances based on 

the use of radiation for the treatment of breast cancer. 

 

The second table for the class attribute based on no-

recurrence-events and recurrence-events: 
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Table 2: Comparing the Classification Results for Class 

Attribute 

 NaíveBayes ConjunctiveRule J48 

Time taken to 

build model 

(sec) 

0 0 0 

Correctly 

classified 

instances 

213 204 217 

Incorrectly 

classified 

instances 

73 82 69 

Kappa 

statistic 

0.2421 0.1867 0.2899 

Mean 

absolute error 

0.3442 0.3874 0.3628 

ROC Area 0.668 0.617 0.595 

 

From the table above, it was observed from the time taken to 

build the model, that all the classifiers used performed quite 

fast as they took 0 seconds to build the models. J48 classifier 

performed better in terms of correctly classified instances with 

217 correctly classified instances. It also had fewer cases of 

incorrectly classified instances having only 69, compared to 

the NaíveBayes and ConjunctiveRule which had 73 and 82 

incorrectly classified instances respectively. Looking at the 

measure of the chance-corrected agreement between the 

classifiers and the true classes which is the kappa statistic, J48 

did slightly better than NaíveBayes and ConjunctiveRule, 

having 0.2899 (fair agreement with the true classes) while the 

others had 0.2421 and 0.1867 respectively. Then in sample 

accuracy which is measured by the ROC Area, NaíveBayes 

had 0.668 (a value of 1 depicts accurate prediction), while 

ConjunctiveRule and J48 had 0.617 and 0.595 respectively (a 

value around 0.5 indicates random guessing). As shown in the 

table above, the average distance of the model's predictions 

from the actual data points measured by the mean absolute 

error shows naïve having a smaller value of 0.3442 than the 

rest of the other classifiers. The results as contained in table 2 

indicates that the J48 model could be favorable in classifying 

recurrence-events and no-recurrence-events of the breast 

cancer dataset. 

 

VI. PREDICTION TREE/MODEL 

The prediction tree was designed from the J48 classifier of the 

class attribute. It will be used to make predictions based on the 

initial criteria for investigation. Some rules will be generated 

based on the prediction model. From the prediction tree, the 

rules are to be generated from the following criteria: 

a) The age range that is most likely to have breast cancer 

b) Which degree of a malignant tumor is more likely to 

reoccur after treatment 

c) Is radiation the best form of treatment to avoid 

recurrence events 

d) The correlation between tumor size and recurrence 

events 

  From the figure below, we can predict the following rules for  

“the degree of malignant tumor more likely to reoccur after 

treatment” 

a) IF NODE_CAPS = ‘YES’, DEG_MALIG = ‘1’, then 

there is a chance of reoccurrence. 

b) IF NODE_CAPS = ‘YES’, DEG_MALIG = ‘3’, 

BREAST = ‘LEFT’, then there is a chance of 

reoccurrence. 

i. I

F

 

N

O

D

E

_

C

A

P

S

 

=

 

‘

Y

E

S

’, DEG_MALIG = ‘3’, BREAST = ‘RIGHT’, 

IRRADIAT = ‘NO’, then there is a chance of 

reoccurrence. 

FIG. 3:  J48 PREDICTION TREE FOR CLASS ATTRIBUTE 

 

Also, from the prediction tree based on the J48 classifier, it 

was observed that radiation is the best form of treatment. 

Following the rules below: 

IRRADIAT = ‘YES’, THEN ‘NO-RECURRENCE-

EVENTS (3.0)’ 

The above prediction rule means that only three instances 

were classified as no-recurrence-events, after treatment with 

radiation. 

IRRADIAT = ‘NO’, THEN ‘RECURRENCE-

EVENTS (9.0/2.0)’ 

The above prediction indicates that 9 instances had 

recurrence-events after treatment without radiation, though 2 

instances were incorrectly classified and predicted. 
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Another tree was built to predict the correlation between 

tumor size and recurrence events 

 
Figure 4: Prediction Tree for Radiation Attribute 

 

From the figure above, the following rules were generated: 

a) IF NODE_CAPS = ‘YES’, TUMOUR_SIZE = ’30-34’, 

THEN there is a chance of recurrence event with the 

tumour. 

b) IF NODE_CAPS = ‘YES’, TUMOUR_SIZE = ’35-39’, 

THEN there is a chance of recurrence event with the 

tumour. 

For The age range that is most likely to have breast cancer, we 

look at the data visualization on figure 5 below: 

 
Figure 5: Visualization of Age Attribute 

 

The visual display of the age attribute in the histogram, in the 

WEKA explorer GUI, shows that the age range of ’40 – 49’ 

and ’50 – 59’ are most likely to be at risk for breast cancer, 

from the breast cancer dataset. 

VII. CONCLUSION AND FUTURE WORK 

Big Data refers to datasets that are characterized by such a 

high volume, velocity, and variety which require precise and 

specialized technology and analytical techniques for its 

transformation into value for informed decision making. It has 

the potential to transform the world when fully implemented. 

More data can now be collected on a small storage device with 

a large storage capacity and can also be shared at the speed of 

light. The endpoint of Big Data is turning data into 

information, then turning the information into intelligence, and 

finally taking action based on that intelligence. 

Within the timeframe mapped out for this research work, an 

insight into the concept of Big Data Analytics and E-

government was gained. A Big Data Analytics prototype was 

proposed to handle the massive data been generated by e-

government applications in the health sector.  The proposed 

prototype incorporates Hadoop technology in handling 

multiple streams of data over distributed clusters, and the 

analytics section of the prototype is handled by WEKA – a 

machine learning software. 

The medical record dataset on breast cancer was obtained 

from UCI online repository, and during the analytics process, 

interesting patterns about the criteria for investigation were 

discovered. These discovered patterns will aid the government 

in delivering efficient and effective healthcare services to its 

targeted citizenry. J48, NaíveBayes, and ConjunctiveRule 

classifier algorithms were deployed during the process of 

analytics. The J48 was proposed out of the other classifiers 

because of its high performance in classifying the instances 

correctly and based on the statistical characteristics used in 

analyzing the three algorithms. Using the J48 algorithm, 

prediction trees were developed for generating prediction rules 

and patterns. This will aid the government in taking 

preemptive decisions concerning the treatment of cancer. 

Also, this research work has shown the effective use of data 

mining in a big data context and decision-making process. 

In the future, it would be interesting to implement machine 

learning software that can mine data from distributed systems 

on Hadoop clusters. This will also guarantee the extension of 

this analysis to other government services such as education, 

immigration, manufacturing, and commerce integrated on a 

single platform. Also, the issue of cryptography was not 

addressed as a means of making data unintelligible to an 

unauthorized user intercepting these data during transmission 

from one server to another. The issue of data confidentiality 

during transmission needs to be addressed to ensure integrity. 

Finally, an application that can work as an intelligent agent, 

can be developed and integrated into the prototype, to 

understand and interpret the prediction trees and rules. It will 

help to make intelligent decisions based on the analysis and 
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prediction tree and also pass out information (to citizens 

based) on these prediction patterns in real-time. 
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