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Abstract: With the onset of industrialization from the 18th 
century the family structure has drastically changed from the 
larger joint families to smaller nuclear families. The most affected 
people from this change are the ladies who are now left without 
any elderly guidance and support through pregnancy. We through 
our work aim to reduce this feeling and provide the basic help and 
care to these pregnant women. We are using a self-designed 
algorithm as a way to tackle this situation and help in providing 
proper guidance to all our users that are pregnant. 
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I. INTRODUCTION 

We aim to develop a model that can assist a woman 

during their pregnancy. Our model will not only assist the 
woman but will also provide details about the important 
milestones during the pregnancy. We will be collecting 
various information from the woman through our app with 
the help of which we will be predicting the upcoming 
scenarios and providing assistance accordingly. The results 
would be calculated from a predictive model that would be 
built from the previous data that is available.  

The assistance would be provided through an Application 
working as the frontend for all kinds of data collection and 
interaction with the user. This application will be supported 
with a backend data storage site that will store all the 
incoming data from the user. This user data would be used to 
predict important milestones of pregnancy and also give the 
answer to the user queries with the help of a prediction model 
stored over the cloud. 

A. Decision Tree 

Decision tree is a commonly used method for establishing 
classification systems based on multiple covariates or for 
prediction algorithms for a target variable. This method is 
used to classify a population into branch-like segments to 
construct an inverted tree with a root node, internal nodes, 
and leaf nodes. The algorithm does not require any 
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parameters and can deal with large, complicated datasets 
without imposing a complicated parametric structure. When 
the sample size is large enough, study data can be divided 
into training and validation datasets. Using the training 
dataset to build a decision tree model and a validation dataset 
to decide on the appropriate tree size needed to achieve the 
optimal final model. This paper introduces frequently used 
algorithms used to develop decision trees (including CART) 
and describes the SPSS and SAS programs that can be used to 
visualize tree structure [12]. 

B. Random Forest 

Random forest, like its name implies, consists of a large 
number of individual decision trees that operate as an 
ensemble. Each individual tree in the random forest spits out 
a class prediction and the class with the most votes becomes 
our model’s prediction [8]. 

The fundamental concept behind random forest is a simple 
but powerful one — the wisdom of crowds. In data science 
speaks , the reason that the random forest model works so 
well because it is a large number of relatively uncorrelated 
models (trees) operating as a committee will outperform any 
of the individual constituent models[7, 8, 9]. 

The low correlation between models is the key. Just like 
how investments with low correlations (like stocks and 
bonds) come together to form a portfolio that is greater than 
the sum of its parts, uncorrelated models can produce 
ensemble predictions that are more accurate than any of the 
individual predictions. The reason for this wonderful effect is 
that the trees protect each other from their individual errors 
(as long as they don’t constantly all err in the same direction). 

While some trees may be wrong, many other trees will be 
right, so as a group the trees are able to move in the correct 
direction. So the prerequisites for the random forest to 
perform well are [8] [2] 

▪ There needs to be some actual signal in our features so 
that models built using those features do better than 
random guessing. 

▪ The predictions (and therefore the errors) made by the 
individual trees need to have low correlations with 
each other. 

C. Dataset 

Data obtained from the real world is not always in any 
certain order. Thus the real-world data is highly unstructured 
and without a proper relationship to define them all. 

To handle the data we had many approaches that could 
have been used. We could have used the Decision tree, but 
we have chosen Set Theory and are using Sets to work with 
real-world data. These sets are known as Free-sets.  
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They are used to extract the so-called frequent item sets 
(i.e., sets of items appearing in at least a given number of 
transactions) [3]. 

Hence the practical data set was not available anywhere 
that matched our need or is cleanable enough to be used 
hence we designed our own dataset depending on our needs. 
 

Nomenclature 
 
Pi  The probability factor of occurrence of each set of 
symptoms 
Oi The occurrence of Di in the training dataset 
n The number of a set of symptoms in the list 
{D1, D2,......., Dn} All the set of symptoms in the pregnant 
ladies 
Dk New data entry in the model 
Li Unique element from all the sets of the list  

V Selection parameter for each  

II. WORKING IDEA 

It will collect various information from the user at the time 
of first use that will include the height, weight, current 
medical condition and the medical history of the user. We 
will also take the monthly entry about the menstrual cycle to 
determine the menstrual health of the user. The data would be 
fed into the prediction model to help the user through our app. 

III. PREDICTION MODEL 

The nearest algorithm to be used in this case is the CART 
algorithm. There have been many attempts to improve the 
efficiency of this algorithm using ensemble learning methods 
like Boosting and Bagging. This helps in generating various 
classifiers and aggregating their results [1][4]. 

The CART algorithm uses a Decision Tree that builds the 
tree on the basis of calculated Information gain and Gini 
index. The attributes are represented in an order depending 
upon the values of Information gain. The Dataset in our case 
is unordered, i.e. There is no order in which symptoms occur 
in a woman's body [1][11]. 

Random Forest is also a good option for prediction with 
high accuracy but basically, it is also just a collection of 
multiple Regression trees hence again we are encountered 
with the same problem of unordered data as discussed with 
the CART algorithm[1][6][10]. 

Each woman has a different body and body structure and 
every pregnancy can be different and unique from the others. 
Also, the symptoms and diseases may not always occur in the 
same order in each woman. So, using the Decision tree 
algorithm to do our work would not be enough. We needed an 
algorithm to be able to represent all the possibilities of a 
pregnancy efficiently without any hierarchical relation in 
between the elements so we have chosen the “Set approach” 

over the decision tree method [3][6]. 
The prediction model here uses the Probability of the 

occurrence of a set of diseases in a pregnant lady. It will also 
use the set theory and the concept of bagging. The model will 
have two phases the learning phase in which the algorithm 

will learn from the test case data that is entered by the used 
during operation period and the prediction phase in which the 
app will provide the output depending upon the input of the 
user 

 

 
Fig 1: Pregnancy symptoms and its occurrence [7] 

A. Learning Phase 

In this phase, the data would be used to train our model. 
During the Training Phase, the algorithm will use the training 
data to improve and refine the Probabilistic Factor of all the 
possible sets of symptoms. This phase will help and decide 
the real-life occurring probability of any set of symptoms. 

B. Prediction Phase 

In this phase, the model will predict the possible future 
complications that may occur during pregnancy using the 
real-time data provided by the user on our app. The data can 
be stored in a real time access cloud so that the data can be 
accessed anytime anywhere. 

C. Probabilistic Approach 

Here, the probability value is being calculated for all the 
possible sets of symptoms. This value is used to check the 
real-life occurrence of that set. Whenever new data is being 
encountered, the overall probability for all the sets is updated 
automatically. The update of the data is such that the 
following condition is always true- 

 
Where,  
n= Number of sets  
Pi= ith  set of symptoms 
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Thus the rule of probability is held that the sum of 
probabilities for all possible outcomes is equal to one.  
Explanation- 
Consider the following sets of symptoms- 
L= [ { D1 , D2 } , { D2 , D3 } , { D1 , D2 } , { D2 , D1 , D3 } ,            
{ D2 , D3 } , {D3} ] 
 

P1(D1 , D2 )= =    ;   P2(D2 , D3 )= =  
 

P3(D1 , D2 , D3 )=     ;    P4( D3 )=  
[P1+P2+P3+P4=1]    
 
Now, a new data is encountered i.e.,{ D2 , D3 }, then the new 
probabilities calculated are- 

P1(D1 , D2 )=         ;   P2(D2 , D3 )=  

P3(D1 , D2 , D3 )=     ;    P4( D3 )=  
[P1+P2+P3+P4=1]    
So, this approach helps in proper assessment and analysis of 
our raw data. 

D. Algorithm 

This algorithm is using the set approach to bag the 
symptoms that occur together with each other. These 
symptoms are bagged together because they all occur 
together or one symptom causes the other with it. Once the 
sets are being formed, the algorithm will find the occurrence 
of each set of symptoms using the probabilistic occurrence of 
that symptom in the training phase. 

▪ For the probability factor: Probability factor Pi will 
be calculated for the occurrence of each set of symptoms 
in the pregnant ladies. This factor will further help us in 
determining the probability of occurrence of those set in 
the real world and help in accessing the pregnant women 
accordingly. 

1)   While Training the model 

Step 1:- Calculate the probability factor Pi for all the sets of 
symptoms {D1, D2,......., Dn} where Dn represents a set of 
symptoms. Save Oi as the occurrence of Di in the training 
dataset. 
 
Step 2:-  Use the following formula for calculation of the 
probability factor:- 

   
 
Where,  
n= Total number of possible sets of symptoms, and  

 
                            
2)  While providing assistance 
Step 1:- For a set of symptoms Dk received, Count=0, check- 

 
Step 2:- For i=1 to i<=n 
Step 3:-{ 

 If the set of new symptoms matches with the set of 
diseases Di i.e.  

 
Di Dk = Di   and Dk    

        
Then update the probability factor of i as- 

          -(1) 

Oi=Oi+1 
i = i + 1 
Count = Count + 1  
 
Step 4:- Else if the set of symptoms does not  match with the 
set of symptoms Di i.e.  

 
 Di Dk  Di  and  Dk           

 
Then update the probability factor of i as- 

          -(2) 
 

i = i + 1 
} 
 
Step 5:- If count = 0 , then add this set as a new set of 
diseases into the existing list of diseases. New list of dataset 

is {D1,D2,.......,Dn+1} and update n=n+1 
 
▪ For the prediction 

 
1)  Analysis 
 
Step 1:- For each new entry,  Dk calculates the weight of the 
occurrence of the set. 
 
Step 2:- For all i=1 to i<=n 
 
Step 3:- { 

Calculate the following for Di  and D k:- 

  Ci = Pi * Ni  
Where, 
            Pi = Probability weight of the occurrence  
            

Ni= count ( Di   Li) 
} 
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Step 4:- Set a selection value V  
Step 5:- Select all the values of Di  where, 

Ci V 

IV. RESULT  

Case 1: Only one set of symptoms is selected 

In this case, there is only one possibility of the occurrence of 
that set of symptoms. So, we will provide the solution and 
measures that should be taken to prevent that from occurring 
in the future. 

 

Fig. 2. Accuracy result of case 1 

Case 2: More than one sets of symptoms are selected 

In this case, the prediction will be made using the extra sets 
obtained after the completion of the algorithm.  We will 
provide assistance using those sets obtained and predict the 
symptoms that are more likely to occur in the future.  
 

 

Fig. 3. Accuracy result of case 2 

V. CONCLUSION 

This algorithm can be used in any real life scenario that 
requires probabilistic prediction. It can be successfully used 
to reflect real life conditions such as disease predictions with 
the help of the user symptoms, predicting the natural disaster 
with the help of the readings from the various systems etc.  

This algorithm is currently being used at a small level on 
our mobile application but in the future it can be used at a 
larger scale at hospitals and clinics for better understanding 
and tracking of health of pregnant ladies. 
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