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Abstract— Predictive analysis is the new era of statistics but 

still requires human interface for facing more critical 

problems like every human does in their day to day life. The 

enhancement in problem solving capability leads to come up 

with new technique in terms of machine learning algorithms. 

Evaluation as well as accuracy is primarily concerned with 

data analysis and prediction of data. But before prediction 

collection, identification, segregation and pattern 

identification is important for data analysis. So for that, 

machine learning algorithms are designed to solve such 

problems. This paper is primarily concerned for knowing the 

basic about these algorithms and executing the accuracy of 

data prediction in Logistic regression and Support vector 

machine (SVM) algorithm with full code using python. Here 

we will also introduce confusion matrix for result analysis. 
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I. INTRODUCTION 

Now a day’s statistical analysis in any data is performed just 

to analyse the data little bit more by using statistical terms. 

But only analysing a data is not sufficient when it comes to 

analysis that too by using statistics only. So at this point 

predictive analysis comes which is nothing but a part of 

inferential statistics. Here we try to infer any outcome based 

on analysing patterns from previous data just to predict for 

the next dataset. 

When it comes to prediction first buzzword came i.e. 

machine learning. So machine learning combine’s statistical 

analysis and computer science for the prediction purpose. 

Machine learning also introduced to self-learning process 

from particular data. This learning reduce the gap between 

computer and statistics. Large amount of data prediction can 

be possible by human interaction as a human brain can 

analyse the situation with various aspects. Here the partition 

in algorithms occur i.e. Supervised (used for labelled data) 

and unsupervised (no labelled data for learning) algorithm. 

Here we have introduced supervised learning 

algorithms i.e. regression and classification algorithms. 

In the first section we have explained about linear 

regression, logistic regression, their differences, SVM, hyper 

plane. In the second part we have shown the complete code 

to perform logistic regression and SVM classification. IN the 

third part we have calculated the result we got in terms of 

confusion matrix. 

A. Need of Classification & Regression 

Both classification and regression are most frequently used 

Data mining techniques. Regression comes into eye view 

when we need to predict dependant variable which has 

relation with other data. 

Example- In our given titanic data set the number of 

survived passenger is somehow dependent upon which class 

the passenger is travelling as well as which cabin they were 

sitting. So for predicting which person survived is completely 

dependent upon all these attribute so here we will use 

regression technique to predict. 

As the name itself defines Classification is all about 

the categorization of data based on condition. 

Support Vector Machine algorithm can give high accuracy 

when the data set is small and as well as less missing values 

in the given dataset. 

B. Tools 

1) Python 

Open source as well as easy to understand, syntax is easy for 

beginners and used for statistical data analysis. 

2) Pandas 

Highly used library for data analysis. Easy to understand. 

Open source as well as easy to use in data manipulation. 

3) Numpy 

Used for scientific computing with python. 

4) Matplotlib 

It is a mathematical extension from numpy as well as 

primarily used for plotting graphs. 

II. METHOD 

Linear and logistic regression both are used for prediction 

purpose. But what’s the difference is much more important to 

know. These are the following attributes to know the 

difference between these two regression algorithms. 

 Outcome after regression 

In linear regression the result we got is continuous whereas 

logistic regression has limited number of possible values. 

 Dependent variable 

Logistic regression is used  for the instance of true/false, 

yes/no, 0/1 which are categorical in nature  but linear 

regression is used in case of continuous variable like number, 

weight, height etc. 

Fig. 1: Linear & Logistic Regression 

 Equation 

Linear regression gives a linear equation in the form of  Y = 

aX + B, means degree 1 equation But, logistic regression 

gives curved equation which is in form of Y = e^X/1 + e^-X 

 Minimization of Error 
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Linear regression (LR) uses ordinary least squares method 

which minimizes the error and Logistic Regression use least 

square method which reduces the error quadratically. 

 
Fig. 2: Linear Regression With Nearest Data Set 

A. Support Vectors 

These are the vectors (magnitude and direction) which take 

support for classification purpose near to the hyper plane. 

1) Hyper Plane 

Generally plane can be formed in 2 dimensions but more than 

2D it is called hyper plane. Though support vectors are drawn 

in more than two dimensions that’s why it splits data through 

hyper plane[2]. 

 
Fig. 3: SVM 

In the above example we saw the set of blue and red 

dots separated but in the next picture the splitting is done via 

hyper plane to segregate data set in two different clusters. 

2) Way to Find Right Hyper Plane 

Nearest data point and hyper plane distance is known as 

margin. So when the margin is less the chance of correct 

segregation is more. 

3) Support Vector Machines 

a) Pros 

Accuracy is more on smaller as well as cleaner data set. 

b) Cons 

Not appropriate for larger data set as lesser accuracy. 

c) Uses 

Primarily used for text classification, detecting spam, image 

recognition (colour based classification), hand writing 

identification and sentiment analysis etc. 

III. CODE & EXPLANATION 

1) Step 1: Irrespective of any regression or classification 

algorithm initially need to import libraries like pandas, 

numpy, matplotlib, seaborn and from sklearn linear, 

logistic regression and svm module. 

2) Step 2 – Loading data in csv file format as the data set 

has been taken from Kaggle Tianic completion. Where 

train and test data set were taken for regression. 

3) Step 3- Select required columns in X (mostly 

independent variable) and in Y take dependant column 

as per here number of passenger survived is dependant 

that’s why taken in Y. 

4) Step 4- Data cleaning and fill null values to prepare data 

set completely. 

5) Step 5- For knowing which column is dependant more to 

the output column we need to plot graphs by using 

regression type. 

6) Step 6 – Split the data set into train and test by using 

sklearn. 

7) Step 7- Finally call regression function whether it is 

linear, logistic or svm. 

A. Complete Code for Linear Regression 

import matplotlib.pyplot as plt 

import numpy as np 

import pandas as pd 

import seaborn as sns 

from sklearn.linear_model import LogisticRegression 

data = pd.read_csv('titanic_train.csv')// Reading data 

required_cols = ['Fare','Sex','Age','Pclass'] 

X = data[required_cols] 

X = data[['Fare','Sex','Age','Pclass']] 

Y = data['Survived'] 

Y = data.Survived 

X['Pclass'].isnull() 

#fillna value 

X['Age'] = X['Age'].fillna(X['Age'].median()) 

from sklearn.model_selection import train_test_split 

X_train,X_test,Y_train,Y_test=train_test_split(X,Y,test_size

=0.33,random_state=42) 

from sklearn import svm  

clf=svm.LinearSVC() 

clf.fit(X_train,Y_train) 

o/p- 

LinearSVC(C=1.0, class_weight=None, dual=True, 

fit_intercept=True,  intercept_scaling=1, 

loss='squared_hinge', max_iter=1000, multi_class='ovr', 

penalty='l2', random_state=None, tol=0.0001, verbose=0) 

clf.predict(X_test[0:1] 

clf.predict(X_test[0:20]) 

o/p- array([0, 0, 0, 1, 1, 1, 1, 0, 1, 1, 1, 0, 1, 0, 0, 1, 1, 

........................................1, 0, 1], dtype=int64) 

Code for Logistic Regression: 

But for Logistic regression till step 5 is same as for LR and 

svm. 

#Drop unwanted columns 

data1.drop(['ball_color', 

'playerid','ballhittype','datalabel','ball_id'],axis=1,inplace=Tr

ue) 

data1.head() 

data_dmy = pd.concat([data1,ball_color, 

playerid,ballhittype,datalabel,ball_id],axis=1) 

data_dmy.head() 

data_dmy.drop(['ballpointzone','destroytimestampglobal_ti

me'],axis=1,inplace=True) 

data_dmy.head(100) 
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data_dmy.info() 

#Split data 

X = data_dmy.ix[:,(1,2,3,4,5,6)].values 

y = data_dmy.ix[:,0].values 

#Train X and y 

X_train, X_test, y_train, y_test = train_test_split(X, y, 

test_size = .3, random_state=25) 

LogReg = LogisticRegression() 

LogReg.fit(X_train, y_train) 

y_pred = LogReg.predict(X_test) 

from sklearn.metrics import confusion_matrix 

confusion_matrix = confusion_matrix(y_test, y_pred) 

confusion_matrix 

o/p- array([[ 0, 19, 34,  0], 

    [ 0, 24, 45,  0], 

    [ 0, 14, 84,  5], 

    [ 0, 13, 18, 15]], dtype=int64) 

print(classification_report(y_test, y_pred)) 

o/p:   precision   recall     f1-score  support 

              1.0    0.00   0.00   0.00     53 

     2.0    0.34   0.35   0.35     69 

     3.0    0.46   0.82   0.59    103 

     4.0    0.75   0.33   0.45     46 

avg / total    0.39   0.45   0.39    271 

IV. VISUALIZATION 

This graph shows the number of survival rate. Lower is the 

curve colour varies the greater is the chance of survival. In 

those two colors coincide point’s shows the rate of survival 

in the graph. 

 
Fig. 4: Relation of Number of Survival 

V. RESULT ANALYSIS 

Before calculating the accuracy we need to build a confusion 

matrix to know all the attributes like precision, recall, number 

of positive outcome and finally model accuracy. 

For SVM 

clf = SVC() 

scoring = 'accuracy' 

score = cross_val_score(clf, train_data, target, cv=k_fold, 

n_jobs=1, scoring=scoring) 

print(score) 

O/P- 

[0.83333333  0.80898876  0.83146067  0.82022472  

0.84269663  0.82022472 0.84269663  0.85393258  

0.83146067  0.86516854] 

round(np.mean(score)*100,2) 

O/P- 

83.5 

clf = SVC() 

clf.fit(train_data, target) 

test_data = test.drop("PassengerId", axis=1).copy() 

prediction = clf.predict(test_data) 

prediction 

o/p- 

PassengerId Survived 

892 0 

893 1 

894 0 

895 0 

896 0 

897 0 

898 1 

Table 1: 

[Few data has been showed [1]] 

A. Confusion Matrix 

It contains information about actual and predicted classifiers 

done by classification system. See Fig 7 for the example of 

confusion matrix. Here we calculate - 

Accuracy: (TP + TN) / n 

Error rate = (FP + FN)/ n 

Recall = TP / (TP+FN) 

Precision = TP /(TP+FP) 

Sensitivity = TP /(TP+FN) 

Specificity = TN / (TN +FP) 

 
Fig. 7: Confusion Matrix Example 

#Higher value = better classifier 

second argument is predicted probabilities 

print(metrics.roc_auc_score(Y_test, y_pred_prob)) 

0/p- 

0.8807 

#calculate cross-validated AUC 

from sklearn.cross_validation import cross_val_score 

cross_val_score(logreg, X, Y, cv=10, 

scoring='roc_auc').mean() 

o/p- 

0.846627 

 
Fig. 5: ROC Curve 
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sensitivity = TP / float(FN + TP) 

print(metrics.recall_score(Y_test, y_pred_class)) 

0/p- 

0.708333333333 

0.708333333333 

specificity = TN / (TN + FP) 

print(specificity) 

0.885714285714 

false_positive_rate = FP / float(TN + FP) 

print(false_positive_rate) 

print(1 - specificity) 

o/p- 

0.114285714286 

0.114285714286 

precision = TP / float(TP + FP) 

print(precision) 

print(metrics.precision_score(Y_test, y_pred_class)) 

o/p- 

0.809523809524 

0.809523809524 

Here in the ROC curve it shows the greater accuracy as after 

0.4 to 1.0 the curve is towards the neutral point. 

VI. CONCLUSION 

Here we have studied the basic about machine learning, linear 

regression, logistic regression and SVM. We have executed 

the code by using python language and got the output 

successfully. At the end we have calculated SVM model 

accuracy and got 83.5 % of accurate data by using SVC 

module from sklearn. As the objective was for basic 

information gathering and code execution which is computed 

with accuracy. We have also performed confusion matrix for 

result analysis and got the result. 
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