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Abstract- Data mining is an extension of traditional data analysis and statistical approaches in that it incorporates analytical techniques drawn 
from a range of disciplines including numerical analysis, pattern matching and areas of artificial intelligence such as machine learning, neural 
networks and genetic algorithms [1]. In this paper we have done numerical analysis by taking a “Census Income” dataset [2]. It is a real data of a 
particular area whose work is to gather all the information regarding the age, workclass, education, education number, marital status, occupation, 
relation, sex, capital gain, capital loss, hours per week and salary etc. For this we gathered different samples from a particular area of United 
States. We also inserted some records to make it useful. We found this data in as much as dirty form, that even we can’t apply cleaning tools 
such as ETL. For upcoming this we manually cleaned it and made it in a form so that we can apply tools to it. This paper is concentrated on the 
analysis and prediction of income that whether income exceeds $50K/yr based on this census data. 
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I. INTRODUCTION 

The whole process of income analysis and prediction 
consists of some useful and important steps. These are data 
selection, manually cleaning, cleaning of data by using 
advance tool, and apply data mining technique to evaluate a 
result. For cleaning of data we have used ETL tool. For the 
purpose of data mining we have used PASW Modeler tool 
[3]. The classification of final result is done by using C5.0 
tool. All these tools help to mine this large census dataset 
and conclude to a result. 

II. PROJECT STEPS 

The attribute information of census income dataset is as 
follows: 
a. Age: continuous. 
b. Workclass: Private, Self-emp-not-inc, Self-emp-inc, 

Federal-gov, Local-gov, State-gov, Without-pay, 
Never-worked. 

c. Education: Bachelor, Some-college, 11th, HS-grad, 
Prof-school, Assoc-acdm, Assoc-voc, 9th, 7th-8th, 12th, 
Masters, 1st-4th, 10th, Doctorate, 5th-6th, Preschool.  

d. Education-num: continuous. 
e. Marital-status: Married-civ-spouse, Divorced, Never-

married, Separated, Widowed, Married-spouse-absent, 
Married-AF-spouse.  

f. Occupation: Tech-support, Craft-repair, Other-service, 
Sales, Exec-managerial, Prof-specialty, Handlers-
cleaners, Machine-op-inspct, Adm-clerical, Farming-
fishing, Transport-moving, Priv-house-serv, Protective-
serv, Armed-Forces. 

g. Sex: Female, Male. 
h. Relationship: Wife, Own-child,  

Husband, Not-in-family, Other-relative, Unmarried. 
i. Capital-gain: continuous.  
j. Capital-loss: continuous. 
k. Hours-per-week: continuous. 
l. Salary: - >50k, <=50k. 

A. Step 1: Data selection: 
The stage is concerned with selecting the data that are 

relevant to some criteria. We apply further process in it for 
mining results. 

Raw Data 
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B. Step 2: Manually cleaning: 
Our data is in text format which is very dirty so before 

applying the cleaning process we have to manually clean the 
data. So for this following things are done: 

a. Replace some data by other which go in another 
column because of extra space: 
 

 
b. Removing extra commas from data:
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C. Step 3: Cleaning of data by using Advance ETL 
tool  

a. Extraction: 

Read the data 

 
Set Reader Property

 
b. Validation: 

Now we have applied the ETL tool for the cleaning 
process for the cleaning the data for: 

a) Convert age field which contains? Value, set it to 
correct value. 

b) Convert workclass field which contains? Value, set 
it to correct value. 

c) Set occupation field to particular value. 
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c. Transformation of data: 

The data is not merely transferred across, but 
transformed in order to be suitable for  

the task of data mining.In this stage, the data is made usable 
and navigable. 
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d. Loading:  

Set writer property
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Load file into its destination

 
Execution Log 
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Cleaned data in text format

 
Convert it into excel file

 
D. Step 4: Apply data mining technique to evaluate a 
result: 

Data mining, the extraction of hidden predictive 
information from large databases, is powerful new 
technology with great potential to help companies focus on 
the most important information in their data 
warehouses.  The process of data mining consists of three 
stages. The initial exploration, model building or pattern 
identification with validation or verification, and is 

concluded with deployment (i.e., the application of the 
model to new data in order to generate predictions) [4]. Data 
mining tools predict future trends and behaviors, allowing 
businesses to make proactive, knowledge-driven decisions. 
The automated, prospective analyses offered by data mining 
move beyond the analyses of past events provided by 
retrospective tools typical of decision support systems. Data 
mining tools can answer business questions that traditionally 
were too time consuming to resolve. They scour databases 
for hidden patterns, finding predictive information that 
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experts may miss because it lies outside their expectations 
[10]. There are various technique available on data mining 
in this project use a clustering and classification described 
one by one later.  

a. Data mining techniques: 
There are many data mining tools and techniques. Here, 

we have used PASW Modeler tool. PASW Modeler is a 
data mining workbench that enables you to quickly develop 
predictive models using business expertise and deploy them 
into business operations to improve decision making [5]. 
Designed around the industry-standard CRISP-DM model, 
PASW Modeler supports the entire data mining process, 
from data to better business results. The benefits of using 
this tool are as follows: 
a) Accessible and Relevant: Increase analyst productivity 

with simplified data mining that actively engages and 
seamlessly guides them through the analytics process. 
PASW Modeler's easy-to-learn visual workflow 
interface requires no programming skills, reducing the 
learning curve and making the power of analytics 
accessible to expert and novice alike. 

b) Predictive Analytics: Gain a quick competitive 
advantage with the best models of future behaviour. 
With time saving features like automated modeling, 

advanced data preparation, and ensemble modeling, 
PASW Modeler can give you quick solutions and 
improved returns. 

c) Adaptable: Reduce costs and maximize your 
technology with data mining that leverages your 
existing infrastructure. PASW Modeler's open and 
scalable architecture allows many procedures to take 
place within a core database, including access to 
embedded algorithms. This can help maximize your 
database for enhanced performance and speed. 

(a). Clustering: 
Clustering is the process of grouping physical or 

abstract objects into classes of similar objects [6]. Snapshots 
of the PASW Modeler activity of clustering in which cluster 
on the basics of  sex ratio of male and female and another 
task  is to cluster on the basics of education in which 
calculate the number of people 9th, 10th, 11th, bachelor, 
master or related to other education term. And also cluster 
on the basics of workclass how many employees are in 
government job and how many in private jobs in which we 
apply the Kohonen for clustering of sex, k-mean for 
clustering the education and K-mean for clustering the 
workplace.

Snapshots of PASW Modeler

 
i. k-means algorithm: 

The k-means method has been shown to be effective in 
producing good clustering results for many practical 
applications. In statistics and machine learning, k-means 
clustering is a method of cluster analysis which aims to 
partition n observations into k clusters in which each 

observation belongs to the cluster with the nearest mean [7]. 
It is similar to the expectation-maximization algorithm for 
mixtures of Gaussians in that they both attempt to find the 
centers of natural clusters in the data as well as in the 
iterative refinement approach employed by both algorithms. 
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Overall result of k-means algorithm on the basis of workplace 

 
Cell distribution of work class 
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Overall result of k-means algorithm on the basis of education clustering 

 
Cell distribution of HS grade

 
 



Sidra Anam et al, International Journal of Advanced Research In Computer Science, 5 (3), March- April, 2014,119-133 

© 2010-14, IJARCS All Rights Reserved                                                                                                                                                                                              129 

Cell distribution of masters 

 
Cell distribution of doctorate
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Cell distribution of 9th class 

 
ii. Kohonen: 

Kohonen networks [8] are a type of neural network that 
perform clustering, also known as a knet or a self-organizing 
map. This type of network can be used to cluster the dataset 
into distinct groups when you don't know what those groups 
are at the beginning. Records are grouped so that records 

within a group or cluster tend to be similar to each other, 
and records in different groups are dissimilar. It is a type of 
unsupervised learning. Overall result after applying 
Kohonen-Here we get a sex ratio in which how many male 
and females are there in the particular region. 

 

 



Sidra Anam et al, International Journal of Advanced Research In Computer Science, 5 (3), March- April, 2014,119-133 

© 2010-14, IJARCS All Rights Reserved                                                                                                                                                                                              131 

Female cell distribution

 
Male cell distribution 

 
(b). Classification: 

In Data Mining one of the most common tasks is to 
build models for the prediction of the class of an object on 
the basis of its attributes [9]. To predicate whether an 
income exceeds greater than 50K or less than 50K. Apply 
C5.0 for classification. This node uses the C5.0 algorithm to 
build either a decision tree or a rule set. A C5.0 model 
works by splitting the sample based on the field that 

provides the maximum information gain. Each subsample 
defined by the first split is then split again, usually based on 
a different field, and the process repeats until the 
subsamples cannot be split any further. Finally, the lowest-
level splits are reexamined, and those that do not contribute 
significantly to the value of the model are removed or 
pruned. 
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Snapshots of C5.0 in PASW Modeler

 
Overall result after applying C5.0
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Decision tree after applying C5.0 algorithm of classification

 

III. INTERPRETATION AND CONCLUSION 

Now-a-days most enterprises are actively collecting and 
storing data in large databases. They have recognized the 
potential value of these data as an information source for 
making business decisions. The increasing demand for 
better decision support is answered by an extending 
availability of knowledge discovery, and data mining is one 
step at the core of the knowledge discovery process. We 
have also applied the process of data mining for the analysis 
and prediction of income of a particular area. After applying 
the tools we have analyzed following things:  

a. In clustering on workplace (Private, government, self 
employee etc). Cluster formed is five. Clustering 
quality fair. 

b. In clustering on sex (Male, Female). Number of 
Cluster formed is two. Clustering quality good. 

c. In clustering on education (9th, 10th, 12th, bachelors, 
masters etc). Number of Cluster formed is ten. 
Clustering quality good. 

d. In Classification Technique, predication on salary 
whether salary greater than 50K or less than 50K. 

e. Census information exploration system is useful for 
future analysis or predication of salary. 
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