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Abstract— Stacking different learning models have been 

given a better output in the terms of the accuracy and the 

performance. There are majorly 3 types of machine learning 

algorithm they are supervised learning, unsupervised learning 

and Reinforcement learning. But the third type is not much 

considered the only first two are used for the classification 

and processing of the data. Just defining in one line I will say 

supervised learning is where the data is already known and 

the processing is done on a whole dataset. In unsupervised 

learning model is the training of the Ai algorithm on the 

unlabelled and non-classified data. These learning models 

and model stacking are now a days used for classification and 

also for image and voice recognition. Stacking provides us 

with high accuracy output but it is restricted if the data is not 

diverse or the models generate similar output. This paper 

presents the method to tackle this problem that is by stacking 

the to machine learning models that is stacking unsupervised 

learning with supervised learning. By these method the 

accuracy, recall and precision increases which is useful when 

working on a huge data set or the real time data set. 
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I. INTRODUCTION 

The process of model stacking which is a part of Ensemble 

model can be termed as two step processing method. In this 

the data which is output i.e., processed using different 

machine learning algorithm is processed again giving more 

accurate and precise results. Now what is Ensemble model? 

It is itself a supervised learning algorithm. Ensemble model 

can be used to make predictions by training it. Ensemble can 

be used to show more flexibility and accuracy on the resulting 

model. 

 Typically, ensembles tend to give better results 

when there is a significant diversity among the models used 

for stacking. However it has been shown to use various 

algorithm to be used rather than to use similar. 

A. I Unsupervised Learning Model 

As we have said earlier unsupervised learning is training an 

AI algorithm using the data which is not classified nor labeled 

so basically the algorithm acts completely unguided. In this 

the data bis grouped based on the similarities and differences. 

AI systems are associated with generative learning model 

although they may use a retrieval-based approach. Actually 

in unsupervised learning the system algorithm works on data 

without and prior training. Compared to supervise learning 

unsupervised learning can perform more complex task. But 

on the other hand it can be more unpredictable. 

 Unsupervised learning problems can be further 

grouped into clustering and association problems. 

 Clustering 

When we want to discover inherent groupings in the input 

data it is known as clustering problem. 

Association: When we want to discover rules that describe 

portions of the input data it is known as the association 

problem. 

1) Examples 

a) Clustering 

Given a list of customers and information related to the 

customers, the algorithm can discover the similar customers 

based on the information which can be used for targeting the 

customers for marketing. 

b) Association 

It can be used to identify the patterns like the place where it 

rains people prefer to stay in door. The place where it is 

snowy people like to have hot drinks. 

Some popular examples of unsupervised learning algorithm 

are 

1) k-means of clustering algorithm. 

2) Apriori algorithm for association rule learning problems. 

B. Supervised Learning model 

Most of the practical machine learning uses supervised 

learning algorithm. Supervised learning algorithm used the 

input and output set of data and algorithm is used to learn 

from that data. 

Y=f(X) 

 The goal is to predict the output based on the new 

input which is done using the previously available and trained 

data. 

 It is called supervised learning algorithm because 

the process of learning from available data can be thought as 

a system training the dataset. The learning process is 

continued until the algorithm achieves an acceptable output 

i.e., prediction. Further the supervised learning problems can 

be termed into two types. 

1) Classification 

When the output of the process is terms of true or false, right 

or wrong such type is known as classification problem. For 

example: To predict the mail is spam or not spam based on 

the dataset available. 

2) Regression 

When the output of the variable is a real value, such as “price 

of house”, then it is a regression problem. For example: 

prediction of the price of the house. 

 Some common types of problems built on top of 

classification and regression include recommendation and 

time series prediction respectively. 

 Some popular examples of supervised machine 

learning algorithms are: 

1) Linear regression for regression problems. 

2) Random forest for classification and regression 

problems. 

3) Support vector machines for classification problems 
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C. Clustering 

It is a type of unsupervised learning algorithm. It is a method 

in which we draw references from the dataset which contains 

unlabeled data. This process is used to find meaningful 

structure, explanatory underlying processes, generative 

features, and groupings inherent in a set of examples. 

 Clustering is the task of dividing the data into 

groups. Different groups are made which contain data which 

are similar and groups are also made with dissimilar data 

point. In general it is the collection of similarities and 

dissimilarities. 

 
Fig. 1: 

The most used and common types of clustering techniques 

are: 

1) Hierarchical Clustering 

They are also known as hierarchical clustering analysis. It 

makes a group of similar factors which are known as clusters. 

The endpoints is a set of clusters, where each cluster is 

different from each other. 

2) K means Clustering 

It is a kind of unsupervised learning algorithm which search 

for the group with data, the number of groups found are 

represented by variable K. The algorithm works iteratively to 

assign each data point to one of K groups based on the 

features that are provided. 

II. PREDICTIVE ANALYSIS 

Predictive analytics encompasses a variety of statistical 

techniques from data mining, predictive modelling, 

and machine learning that analyze current and historical facts 

to make predictions about future or otherwise unknown 

events. As per the business use of predictive analysis it will 

help you in exploiting the patterns found in the history to 

identify the risks and opportunities. It analyses the 

relationship between various factors to assess the risk. It will 

help us to make important decisions. Predictive analysis is 

sometimes described in reference for forecasting and 

predictive modelling. The predictive analytics is further 

classified into three models. 

A. Predictive Models 

Predictive models are the models that defines the relationship 

between the various factors and features of the unit. 

B. Descriptive Models 

Descriptive Models are the models that identify and quantify 

the relationship between the features and the factors of the 

unit which further helps us to bifurcate them into groups. 

C. Decision Models 

Decision models are the models that identify and describe the 

relationship among all of the varied data elements present that 

includes the known data set upon which the model is to be 

defined. 

III. COMMONLY USED MACHINE LEARNING ALGORITHM 

A. Regression Analytics 

Regression techniques are based on the mathematical 

equations which is processed to implement on the data set 

available. Some of the regression techniques used are 

mentioned below. 

1) Linear Regression Model 

The linear regression model is used to establish a relationship 

between the value y and the multiple value of x. The 

representation of linear expression is as follows. 

Y=a+bx+c 

 
Fig. 2: 

a) Logistic Regression 

This technique is used to find the probability of the success 

and the failure of the event. This can be used when the values 

are binary. 

 
Fig. 3: 

b) Stepwise Regression 

This method is used when multiple factors comes into picture. 

The best fir is predicted through stepwise incremented 

additional or removal as required on each step. The main aim 

is to achieve maximum prediction with use of minimum 

variables. 

https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Predictive_modelling
https://en.wikipedia.org/wiki/Machine_learning
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B. Classification Analytics 

Classification is used to predict where the data belongs in the 

certain groups. It predicts the fixed value (For example it says 

the data is in class 1 or class 2). The following model can be 

used for classification. 

a) Support Vector Machine 

b) Naïve Bayes 

c) K-nearest Neighbors 

d) Random Forest 

C. Approach Taken 

1) Data Modeling 

Different types of learning algorithm are used and their 

accuracy, precision and recall are calculated on the validation 

set. It is preferred to select algorithm which shows diversity. 

In this way it is possible to get best of all algorithm together 

by stacking them. 

2) Model Stacking 

Output from the different algorithm are collected. All the 

transformed output to a new data frame with target data 

trained over new variable using other supervised learning 

algorithm. For example: knn or neural network. 

3) Training new Data Frame with the Resulting Data Frame 

The resulting data frame is trained with the resulting data 

frame which contains output from supervised and 

unsupervised learning algorithm. Recall, precisions increase 

as we use different algorithm which gives different output on 

same data. 

IV. CONCLUSIONS 

Concluding with these it proves that using stacking and 

adding the output eventually increases the accuracy, precision 

and prediction. These output factors depends on the algorithm 

used. As to get the best output multiple algorithms are tested 

on same data set. Each algorithms gives different result and 

best is selected from those. 
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