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Abstract — In today’s life infertility is the main problem 

going on new generation which also affect the population as 

well s daily life of couples. It is estimated that by survey by 

2025 70% couples are affected. The medical sciences 

gathering information to how to stop rate of increasing 

infertility in women’s. Unfortunately the data are not mined 

to have hidden information for effective decision making due 

to lack of effect of analysis tools to discover hidden 

relationships and trend in data. this research paper provide a 

survey of current techniques of knowledge discovery in 

databases using data mining techniques which are very 

useful for medical practitioners to take effective decision. The 

objective of this research work is to predict more accurately 

the presence of infertility in women’s with reduced no of 

attributes. For predicting infertility the women’s goes from 

much diagnosis. And for predicting infertility around sixteen 

attributes are required for detecting infertility or not. in this 

research work sixteen attributes reduce  to eight attributes 

.three classifiers like Naive bayes, J48 decision Tree and 

Bagging algorithm are used to predict the diagnosis of 

patients with the same accuracy as obtained before the 

reduction of number of attributes. In our work 10-fold cross 

validation method was used to measure the unbiased estimate 

of these prediction models. 
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I. INTRODUCTION 
 

In today’s century humans facing too much problems in 

diseases. Every day we listening some news of new 

disease by which human being infected. Today’s major 

problem arising in women’s is disease of infertility. 

Infertility is a disease of reproductive system which affects 

both women and men with almost equal frequency. It is a 

global phenomenon with some portion of every human 

population affected. The problem of infertility has not 

given its due attention in India because it is not a life 

threatening condition. Infertility is a life crisis with 

invisible losses, and its consequences are manifold. WHO 

(1991) defines infertility as failure to conceive despite one 

years of cohabitation and exposure to pregnancy. If the 

couple has never conceived despite cohabitation and 

exposure to pregnancy (not contracepting) for a period of 

one year, it is called primary infertility; primary infertility 

is also referred to as primary sterility. If a couple fails to 

conceive following a previous pregnancy, despite 

cohabitation and exposure to pregnancy (in the absence of 

contraception, breastfeeding or postpartum amenorrhea) 

for a period of two years, it is secondary infertility; this is 

also known as secondary sterility. 

 Infertility affects a relatively large number of couples at 

some point in their reproductive lives - globally, between 

50 and 80 million couples (WHO, 1994). Childlessness  

and infertility are no longer private sorrows. These are 

rising in cities dramatically. Based on the census reports of 

India 2001, 1991, 1981 researchers show that childlessness 

in India has raised by 50 per cent since 1981. It is not 

because couples are choosing not to have children but 

primarily due to growing infertility. Around 95 percent of 

couples desire to have children at some point of time in 

their lives. Therefore, even in urban Indian context, 

childlessness is not due to women opting to remain single 

or childless by choice. Marital childlessness rate (number 

of ever-married women aged 15-44 with no children ever 

by total population of ever-married women in the same 

age group) has gone up from 11 to 16 per cent, 'permanent 

childlessness' has zoomed from 3.89 to 7.47 per cent. The 

number of married/separated 35 to 49-year-old women, 

who never had a child, increased from 4 to 6 per cent 

between 1981-2001. The incidences of infertility are 

increasing day by day; it may be due to many reasons, as 

sexually transmitted infections, coping with stress, the way 

of living, job pressure, postponing parenthood, galloping 

urbanization, Obesity etc."Infertility will become more 

common in future generations with more couples needing 

help to have a baby," warns the influential British Medical 

Journal "If there are about 300 million couples in the 

fertile age group of 18 to 44 years, 10 per cent, or 30 

million couples, are infertile," says Dr Hrishikesh Pai of 

Mumbai, vice-president of the India Society of Assisted 

Reproduction. 

 The core functionalities of data mining are applying 

various methods & algorithms in order to discover 

&extract patterns of stored data [1].the data mining and 

the knowledge discovery application from last two 

decades have given attention to researchers due to its 

significance in decision making with various integration 

and advancement in the field of statistics databases, 

pattern reorganization and healthcare .the data mining 

field have been prospered and posed into new areas of 

human life. 

There are different data mining techniques which serve 

different purpose on the modelling objective .bagging or 

bootstrap aggregating, also called bagging. This algorithm 

used to improve model stability and accuracy. Bagging is 

a special case of the model averaging approach. 

Naive’s bayes is one of the techniques which based on 

applying bayes theorem with strong independence 

assumption between the features. It is the base for many 

machine learning and data mining methods. Which is used 

to create models with predictive capabilities and also 

provide new ways of exploring and understanding data? 

J48 decision tree is easy and simple to implement and it 

is very popular in making decision of any model. It 
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requires no domain knowledge or parameter setting and 

can handle high dimensional data .it is very appropriate for 

exploring knowledge discovery. 
 

II. LITERATURE 
 

Infertility increasing day by day due to which research 

work started by many medical practitioners researchers 

helping in investigating the use of data mining techniques 

to help professionals. Many risk factors associated with 

infertility like age, hormonal imbalance, obesity etc. 

Naives byes is a common data mining techniques among 

researchers  

In 1996Fayyad UM, Gregary piaklsky – shipero and 

smuth P (Fayyad UM, et.al, 1996)[1] fayyad clarified the 

relation between data mining& knowledge discovery. He 

explains the basic data mining methods and techniques for 

giving accuracy in models. Han et.al [2] defines data 

mining as the process of discovering infertility knowledge 

from large amounts of data store in databases data 

warehouse. 

Connie Shapiro [3] illness at urban Champaign when 

you are not expecting an infertility survival guide. The 

news published online in the journal fertility & sterility in 

the science section of the New York Times is that women 

who stopped using contraceptive took longer to become 

pregnant if they had higher saliva levels of the enzyme 

alpha amylase a biological indicator of stress. Specifically 

women with the highest concentrations of alpha amylase 

were 12% less likely to become pregnant each month then 

those with the lowest level. 

TA Merritt, M. Gold Steil [4] feb 20, 2014 had 

published paper on impact of art on pregnancy in 

California: An analysis of maternity outcomes and insight 

the added burden of new natal intensive care publish in 

general of perinatology. National institute of child health 

and human development focus on infertility (NICHD). 

Louisgm, sunderam 2011 June [5] stress reduces 

conception probabilities across the fertile window; 

evidence in support of relaxation. The sunderam gave the 

conclusion “stress significantly reduces the probality of 

conception each day during the fertile window, possibly 

exerting its effect through the sympathetic medullar 

pathway. 

In research funded NICHD reproductive science, 

investigators study whether the obesity prior to and during 

early puberty also increase androgen hormone protection. 

Researches compare androgen levels in normal weight and 

obese girls between ages 8 and 14 years girls who were 

obese had higher androgen level through puberty 

compared with normal weight girls. The result of this 

study demonstrate that child obesity effect normal 

hormone production and that these early hormone level 

changes could influence fertility later in life. Centre for 

research in reproduction, university of Virginia system, 

Virginia. MC cartney CR, jhabras [6] feb 2007 publish 

paper on obesity and sex steroids changes across puberty; 

evidence for marked hyper androginamia in pre and early 

pubertal obese girls. 

Age has significant impact on infertility and chance of 

healthy baby. In women fertility start to decline slowly in  

the early thirteen and this decline up to 35. The percentage 

level decreases as age increases. With the age increasing 

the percentage level will be decreasing that is 40% 

monthly chance has dropped to 5% and only 50% of 

couples conceive within 12 months. Hammarberg, Clarke 

[11] 2005 march EP worth hospital, Richmond, Victoria 

publish paper on “reason for delaying child bearing – a 

survey of women’s age over 35 years seeking assisted 

reproductive technology” had survey and found the most 

common reason for delaying pregnancies were ; not 

having a partner (50%) wanting financial security (32%) 

and a carrier (19%) before having a family and also being 

found unaware of the impact of age on fertility. 

M. Durairaj and R. Nandhakumar[7] 2013 use the data 

mining algorithim to predict the success rate of infertility 

treatment M. Durairaj compare bagging with naive bayes 

algorithm to diagnose the infertility in woman’s. 

Mendoza- palchor (2016) [8] publish paper on “Fertility 

analysis method based on supervised and unsupervised 

data mining techniques”. He applied naive bayes classifier, 

J48 decision tree on the infertility data for the stability and 

accuracy of model.  

K Srinivas, B Kavitha rani and doctor AE gowardhan 

[9] discusses mainly examine the potential use of 

classification based data mining technique such as 

decision tree, naive base to the massive volume of health 

care data. Ruben D Canlas [10] discuss the weka tool to 

investigate applying J48 decision tree for the detection of 

infertility rate. 

 

III. METHODOLOGY 
  

There are different classifier in data mining in this 

research paper naives bayes, bagging, J48 decision tree are 

using. 

Naive bayes - the naive Bayesian classifier is based on 

bayes theorem with independence assumptions between 

predictions. A naive Bayesian model is easy to build. 

Naive bayes [1] shows success in classification in 

diagnosing the infertility data it is based on probability 

theory to find the most likely possible classification. 

This algorithm use the bayes formula which calculates 

the probability of a data record and it is based on 

probability theory to find the most likely possible 

classification. 

This algorithm [13] use the bayes formula which 

calculate the probability of a data record having the class 

label cj 

P (label=cj/Y) = P9Y/label=cj)*P9cj) 

                            P(Y) 

The class label cj with the largest conditional probability 

value determines the category of the data record. 

Dominator P(Y) can be safely eliminated as it does not 

depend on the label. 

The actual values of features a1, a2,..............., an forth 

data record Y be equal to a1,a2,........a3. 

The above probability can be rewritten as  

P (label=cj/Y) =P (cj)*P (ai=a1/cj) 

where P(ai=ai) is the ratio of the samples that have ai for 

the ith feature, among all the samples with class label cj 
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and P(cj) is the ratio of the samples with class label cj to 

all the available samples. 

J48 Decision Tree - J48 handles both categorical and 

continuous attributes to build decision tree.To handle 

continuous attributes j48 splits the attributes into two 

partitions based on the selected threshold such that all the 

values above the threshold as one child and the remaining 

as another child. It also handles missing attributes values. 

J48 uses Gain Ratio as an attribute selection measure to 

build a decision tree. It removes the biasness of 

information gain when there are many outcome values of 

an attribute whose gain ratio is maximum.J48 uses 

pessimistic pruning to remove unnecessary branches in the 

decision tree to improve the accuracy of classification. 

Bagging - Bagging means bootstrap aggregation [12] 

an ensemble method to classify the data with good 

accuracy. In this method first the decision trees are derived 

by building the base classifiers c1,c2,....cn. On the bootstrap 

samples D1,D2,.....Dn respectively with replacement from 

the data set D. Later the final model or decision tree is 

derived as a combination fall base classifiers c1, c2 ...cn 

with the majority votes. 

 

IV. INFERTILITY DATA 
 

The data used in this study is survey data. Normally all 

the medical practitioners’ use 16 attributes. However in 

this research work we are using 11 attributes. 

 

Table 1: Infertility Data 

Name  Type Description 

Age Discrete Age in years 

Region  Discrete 1=urban 

0=rural 

Education Discrete 1=literate 

0=illiterate 

Health history Discrete 1=hereditary 

0=nonhereditary 

Using 

electronics 

item 

Discrete 1=mobile 

0=laptop 

Working Discrete 1=housewife 

0=working 

Contraceptive Discrete 1=regular 

0=no regular 

Stress Continuous Common 

Obesity Discrete 1=obese 

0=no obese 

Type Discrete 0=primary infertility 

1=secondary 

infertility 

Diagnosis Discrete 1=endometriosis 

2=blocked fallopian 

tubes 

3=ovarian cysts 

4=miscarriage 

5=pelvic 

inflammatory disease 

V. DATA MINING MODEL 
 

Experiments are conducted using weka tool and the 

results are compare with bagging and without bagging 

using 10-fold validation. The classify panel enables the 

user to apply classification and regression algorithms to 

the resulting dataset, to estimate the accuracy of the 

resulting predictive model. Tree classifiers naive bayes, 

j48 decision tree and bagging algorithm were implanted in 

weka for stability and accuracy in model. These predictive 

models provide ways to predict whether a patient having 

infertility or not.  

 

VI. EXPERIMENTAL RESULT AND DISCUSSION 

 

After applying pre-processing and preparation methods 

in weka tool the visualize data develop figure1. Depict the 

distribution of values of infertility patients. 

 

 
Figure 1: visualization of the infertility patient 

 

The result of the experiment shown in table II .some 

experiments carried out in classification algorithms for 

predicting infertility patients. 

 

Table 2: Performance Of The Classifiers 

Evaluation Criteria Classifiers 

 Naive Bayes J48 Bagging 

Timing to build model 

(in sec) 

0.02 0.05 0.05 

Correctly classified 

instances 

142 148 150 

Incorrectly classified 

instances 

52 46 44 

Accuracy (%) 82.31% 84.35% 85.03% 

 

In healthcare accuracy is most important the classifier 

algorithm measure the accuracy. Bagging classifiers are 

more accurate than other two classifiers. 
Kappa statistic, mean absolute error and root mean 

squared error will be in numeric value only. the evaluation 

in percentage shown in table III. 
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Table 3: Training And Simulation Error 

 

Here I check how accurate our predictive model is, the 

accuracy of the predictive model is calculated based on the 

precision, recall values of classification matrix.  

I use the classifiers to classify the medical data set as 

either healthy or infertile. for these two classes i use the 

term positive tuple (diagnosis=healthy)versus negative 

tuples(diagnosis=infertility) .precision is used for the 

percentage of samples labelled as “healthy”. These 

measure are defined as 

Precision = true positive 

True positive +false positive 

Recall is fraction of relevant instances that are retrieved 

.it is usually expressed as a percentage. It is calculated as 

total number of true positives divided by total number of 

true positives + total number of false negatives. 

Comparison of detailed accuracy by class is shown in 

table IV. 

 

Table 4 :  Comparison Of Accuracy Measures 
Classifier TP FP Precisio

n 

Recall Class 

Naive 

Bayes 

0.857 0.372 0.931 0.857 Healthy 

0.628 0.143 0.429 0.628 Infertility 

J48 0.972 0.907 0.862 0.972 Healthy 

0.093 0.028 0.862 0.93 Infertility 

Bagging 0.984 0.93 0.861 0.984 Healthy 

0.07 0.016 0.429 0.07 Infertility 

 

Confusion matrices are very useful for evaluating 

classifiers. To evaluate the robustness of classifier, the 

usual methodology is to perform cross validation on the 

classifier .the columns represent the predictions and the 

rows represent the actual class. 

 

Table 5: Confusion Matrix 

Classifier Healthy Infertility 

Naive Bayes 115 36 

16 27 

J48 144 7 

39 4 

Bagging 147 4 

40 3 

From above figures and tables shows the highest 

accuracy is 85.03% by bagging and the lowest is 82.31% 

naive bayes .on the other side accuracy of 84.35% shown  

by j48 algorithm. An average of 146 instances out of total 

194 instances is found to be correctly classified with 

highest score of 150 instances compared to 142 instances, 

which show lower score. The total time required to build 

model is also crucial parameter when comparing is done. 

From above Table II we find J48 and bagging algorithms 

have 0.05 seconds where as naives bayes have 0.02 

seconds. 

In this work kappa statistic is used to assess the 

accuracy for measuring different cases. it is usual to 

distinguish between the reliability of the data collected and 

their validity. 
The average kappa statistic around 0.08 -0.04.from the 

table its observe the difference of errors resultant from the 

training of the three selected algorithms. 

 

VII. CONCLUSION 
 

In this research work, the accuracy of classification 

techniques is evaluated based on the selected classifier 

algorithm. In this research we have used three different 

data mining methods naives bayes, J48, bagging 

algorithms. Data mining and machine learning play 

important challenge in to build the precise and 

computationally efficient model for healthcare industry. 

this research work done survey and collected data from 

different cities like Aurangabad ,Tatanagar ,Indore etc and 

done experiments to find the best classifier for predicting 

the diagnosis of infertility in women’s. From the above 

figures and tables shows that the highest accuracy is 

85.03% by bagging and the lowest is 82.31% by naive’s 

bayes on other side accuracy of 84.35%shown by J48 

algorithm. The result show that the bagging algorithm 

gives more accuracy and time to build model is 

0.05seconds in the diagnosis of infertility patient. Finally 

some limitations in this work are noted as pointers for 

future work. 
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