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FORWARD 

 
 
 

It is my great pleasure to present this laboratory manual for First year MCA 

students for the subject of Machine Learning keeping in view how to get dataset, 

load , summarize data set, apply algorithm and visualize data it, the vast coverage 

required for developing solutions with different datasets using Python language 

with examples & mini project 

 

As a student, many of you may be wondering with some of the questions in your 

mind regarding the subject and exactly what has been tried is to answer through 

this manual. 
 
 

As you may be aware that MGM has already been awarded with ISO 9001:2015 

certification and it is our endure to technically equip our students taking the 

advantage of the procedural aspects of ISO 9001:2015 Certification. 
 
 

Faculty members are also advised that covering these aspects in initial stage itself, 

will greatly relieved them in future as much of the load will be taken care by the 

enthusiasm energies of the students once they are conceptually clear. 
 
 
 
 
 
 
 
 

Dr. H.H. Shinde  
Principal  
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LABORATORY MANNUAL CONTENTS 
 
 
 

This manual is intended for the First year students of MCA branch in the 

subject of Machine Learning using Python. This manual typically contains 

practical/Lab Sessions related to Machine Learning and Python 

Programming Language covering various aspects related the subject to 

enhanced understanding. 
 

Although, as per the syllabus, Machine Learning using Python programs are 

prescribed, we have made the efforts to cover various aspects of AI and Data 

Science using Python Programming. 

 

Students are advised to thoroughly go through this manual rather than only 

topics mentioned in the syllabus as practical aspects are the key to 

understanding and conceptual visualization of theoretical aspects covered in 

the books. 
 
 

Good Luck for your Enjoyable Laboratory Sessions 

 

 

 

 

 

 

Dr. S S Deshmukh        Sujata Kondekar 

HOD          Asst. Prof. 

MCA Department        MCA Department 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
Institute Vision 

 
To create self-reliant, continuous learner & competent technocrats imbued with 

human values. 

 
 

Institute Mission 
 

 Imparting quality technical education to the students through participative teaching 

learning process.


 Developing competence amongst the students through academic learning and 

practical experimentation.


 Inculcating social mindset and human values amongst the students.
 

===============================================================

================================ 
 
 
 
 
 
 

Department Vision 
 

Build a strong technical teaching and learning environment that responds swiftly to 

the challenges and needs of the current industry trends. 

 
 
 

Department Mission 
 

 Provide excellent post graduate education in a state-of-the-art environment, 

preparing students for careers as computer technologist in self employment, 

industry, government and of IT enabled sectors.


 Support society by participating in and encouraging technology transfer. 
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PROGRAM OUTCOMES 

PO No. Program Outcome Description 

PO1 
Engineering knowledge:  Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering problems 

PO2 

Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

PO3 

Design / Development of solution: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

PO4 

Conduct investigation of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions. 

PO5 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations. 

PO6 

The engineer & society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice. 

PO7 

Environment & sustainability: Understand the impact of the professional engineering solutions 

in societal and environmental contexts, and demonstrate the knowledge of, and need for 

sustainable development. 

PO8 
Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 

of the engineering practice. 

PO9 
Individual & team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

PO11 

Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 

effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

PO11 

Project management & finance: Demonstrate knowledge and understanding of the engineering 

and management principles and apply these to one‟s own work, as a member and leader in a 

team, to manage projects and in multidisciplinary environments. 

PO12 
Life long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 
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Program Specific Outcomes 

 

 PSO No. Program Outcome Description 

PSO1 
Apply knowledge and probability and statistics, including applications appropriate to computer 

engineering 

 PSO2 Inculcate and understand professional Ethics, Cyber, Social responsibility 

 PSO3 
Assimilate knowledge of Mathematics and their applications in Cryptography, Graph Theory 

and Computing 

 PSO4 Understand Database, Data Mining, Normalization and Design Data Sensitive applications 

 PSO5 
Imbibe knowledge to perform research on contemporary technology issues and publish 

research papers 

PSO6 Perform feasibility study using OOSDLC for the problem domain 

 

 

 

Lab  Outcomes 

 

LO No. Program Outcome Description 

LO1 Able to perform data extraction from external source 

LO2 Able to perform linear and nonlinear classification techniques 

LO3 Able to predit and visualize data 

 FYMCA 
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Subject Index 

 

Sr

. 

Name of The Practical  

1 Setting up Python SciPy. 

2 Python Program to load the data from CSV file. 

3 Python Program to summarize the dataset 

4 Python program to Prepare Data For Machine Learning 

5 Python program for to demonstrate KNN classification algorithm on IRIS dataset 

 

6 Python program for k-Fold Cross-Validation 

7 Evaluate linear and non-linear algorithms and estimate their accuracy 

8 Python program to visualize data  

9 Python program to make and evaluate predictions 
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DOs and DON’Ts in Laboratory: 

 

 

1. Make entry in the Log Book as soon as you enter the Laboratory. 
 
 
 

2. All the students should sit according to their roll numbers starting from 

their left to right. 
 
 

3. All the students are supposed to enter the terminal number in the log 
book. 

 

 

4. Do not change the terminal on which you are working. 
 
 
 

5. All the students are expected to get at least the algorithm of the 

program/concept to be implemented. 
 
 

6. Strictly observe the instructions given by the teacher/Lab Instructor. 
 

 

Instruction for Laboratory Teachers:: 
 
 
 

1. Submission related to whatever lab work has been completed should be 

done during the next lab session. The immediate arrangements for printouts 

related to submission on the day of practical assignments. 

 
 

2. Students should be taught for taking the printouts under the observation of 

lab teacher. 
 
 

3. The promptness of submission should be encouraged by way of marking 
and evaluation patterns that will benefit the sincere students.  
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Lab Exercise 1 (2 Hours) 
 

Title: Setting up Python SciPy. 

 

Objectives:  Installation of open source scientific library of Python that is distributed under a 

BSD license.  It is built on top of the Numpy extension, which means if we import the SciPy, 

there is no need to import Numpy. 

 

Procedure: It provides user-friendly and effective numerical functions for numerical 

integration and optimization.The SciPy library supports integration, gradient optimization, 

special functions, ordinary differential equation solvers, parallel programming tools, and 

many more. We can say that SciPy implementation exists in every complex numerical 

computation. 

.  
Install on Windows 
 
We can install the SciPy library by using the pip command. Pip is basically a recursive 

acronym which stands for „Pip Installs Packages‟. It is a standard package manager which 

can be installed in most of the operating systems. To install, run the following command in 

the terminal: 

 
Install SciPy using pip 
 

pip install scipy   
  

Install SciPy using Anaconda 

We can also install SciPy packages by using Anaconda. First, we need to download the 

Anaconda navigator and then open the anaconda prompt type the following command: 

Anaconda installs -c anaconda scipy  

 

SciPy Constant       
The scipy, constant package is available with a wide range of constants, which is used 

extensively in the scientific field. There are various physical, mathematical constants and units 

that we can import the required constants and use them as per needed. There are many such 

constants for Mass, time, Speed, length, Area, Pressure etc. 

 

The scipy.constant package is available with a wide range of constants, which is used extensively 

in the scientific field. There are various physical, mathematical constants and units that we can 

import the required constants and use them as per needed. 
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#Import pi constant from the scipy    

from scipy.constants import  pi   

#Import pi from math package   

from math import pi   

#Comparing these two pi value   

print("sciPy - pi Value = %.18f"%scipy.constants.pi)   

print("math - pi Value = %.18f"%math.pi)   
 

Output: 

sciPy - pi Value = 3.141592653589793116 

math - pi Value = 3.141592653589793116 

 

By default, all the NumPy functions have been available through the SciPy namespace. There is 

no need to import the NumPy functions explicitly, when SciPy is imported. The main object of 

NumPy is the homogeneous multidimensional array. It is a table of elements (usually numbers), 

all of the same type, indexed by a tuple of positive integers. In NumPy, dimensions are called as 

axes. The number of axes is called as rank. 

 

Numpy Vector 

As SciPy is built on top of NumPy arrays, understanding of NumPy basics is necessary. As 

most parts of linear algebra deals with matrices only.A Vector can be created in multiple ways. 

Some of them are described below. 

Converting Python array-like objects to NumPy 

import numpy as np 

list = [1,2,3,4] 

arr = np.array(list) 

print arr 

Sr. No. Constants Description 

1. pi pi 

2. golden Golden ratio 
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Output: 

[1 2 3 4] 

 

Matrix 

A matrix is a specialized 2-D array that retains its 2-D nature through operations. It has certain 

special operators, such as * (matrix multiplication) and ** (matrix power).  

 

Example. 

import numpy as np 

print np.matrix('1 2; 3 4') 

Output: 

Matrix([[1, 2], 

[3, 4]]) 

 
 

  
h FYMCA 



 
Department of MCA JNEC, MGM University 

Machine Learning Using Python FYMCA 

 

Department of MCA JNEC, MGM University 
 

Lab Exercise 2 (2 Hours) 
 

Title: Python Program to load the data from CSV file. 
 

Objectives:  Learn and Understand read and load data from file for further processing. 
 

CSV (Comma Separated Values) is a simple file format used to store tabular data, such as a 

spreadsheet or database. A CSV file stores tabular data (numbers and text) in plain text. Each 

line of the file is a data record. Each record consists of one or more fields, separated by 

commas. The use of the comma as a field separator is the source of the name for this file 

format. 

For working CSV files in python, there is an inbuilt module called csv. First, we will have to 

import the module as : 

We have a CSV file with the following entries: 

 

SN,Name,Contribution 

1,LinusTorvalds,Linux Kernel 

2,Tim Berners-Lee,World Wide Web 

3,Guido van Rossum,Python Programming 

 

We can read the contents of the file with the following program: 

 

import csv 

with open('innovators.csv', 'r') as file: 

    reader = csv.reader(file) 

    for row in reader: 

        print(row) 

 

Output: 

 

['SN', 'Name', 'Contribution'] 

['1', 'Linus Torvalds', 'Linux Kernel'] 

['2', 'Tim Berners-Lee', 'World Wide Web'] 

['3', 'Guido van Rossum', 'Python Programming'] 

 

Read CSV file Having Tab Delimiter 

import csv 

with open('innovators.csv', 'r') as file: 

    reader = csv.reader(file, delimiter = '\t') 

    for row in reader: 

        print(row) 

https://docs.python.org/2/library/csv.html
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Output : 
['SN', 'Name', 'Contribution'] 

['1', 'Linus Torvalds', 'Linux Kernel'] 

['2', 'Tim Berners-Lee', 'World Wide Web'] 

['3', 'Guido van Rossum', 'Python Programming'] 

Machine Learning using Python 

To read a CSV file in Python, we can use the csv.reader() function. 
 

import csv 

with open('people.csv', 'r') as file: 

    reader = csv.reader(file) 

    for row in reader: 

        print(row) 

 

Output : 

['Name', 'Age', 'Profession'] 

['Jack', '23', 'Doctor'] 

['Miller', '22', 'Engineer'] 

 

Writing CSV files Using csv.writer() 

To write to a CSV file in Python, we can use the csv.writer () function. The csv.writer 

() function returns a writer object that converts the user's data into a delimited string. This string 

can later be used to write into CSV files using the writerow () function. 

import csv 

with open('protagonist.csv', 'w', newline='') as file: 

    writer = csv.writer(file) 

writer.writerow(["SN", "Movie", "Protagonist"]) 

writer.writerow([1, "Lord of the Rings", "Frodo Baggins"]) 

writer.writerow([2, "Harry Potter", "Harry Potter"]) 

Output : 

SN,Movie,Protagonist 

1,Lord of the Rings,Frodo Baggins 

2,HarryPotter,Harry Potter 
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Using Pandas 

Pandas is one of those packages and makes importing and analyzing data much easier. 

import pandas as pd 

col_names = ['Id', 

 'Survived', 

 'Passenger Class', 

 'Full Name', 

 'Gender', 

 'Age', 

 'SibSp', 

 'Parch', 

 'Ticket Number', 

 'Price', 'Cabin', 

 'Station'] 

titanic_data = pd.read_csv(r'E:\Datasets\titanic.csv', names=col_names, skiprows=[0]) 

print(titanic_data.head() 
  

Output: 
 
Id  Survived  Passenger Class... Price   Cabin  Station 
0   1         0           3  ...   7.2500   NaN    S 
1   2         1           1  ...  71.2833  C85     C 
2   3         1           3  ...   7.9250   NaN    S 
3   4         1           1  ...  53.1000  C123   S 
4   5         0           3  ...   8.0500  NaN     S 
 
 
Pandas dataframes are very useful for accessing and manipulating tabular data in python. It may 
happen that you require to iterate over the rows of a pandas dataframe. 
 
Python code demonstrate creating  

# DataFrame from dictnarray / lists  

# By default addresses. 

  

import pandas as pd 

 # intialise data of lists. 

data = {'Name':['Tom', 'nick', 'krish', 'jack'], 

        'Age':[20, 21, 19, 18]} 

  

# Create DataFrame 

df = pd.DataFrame(data) 

  

# Print the output. 

print(df) 
 
Output : 
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Lab Exercise 3 (2 Hours) 
 
Title: Python Program to summarize the dataset 

 

Objectives: 

Data stored in a table format with labeled rows and columns. Each row represents an observation 

i.e., a data point and columns represent features or attributes about that observation. As the 

numbers of rows and columns increase, it becomes more difficult to inspect data manually. Since 

we almost always work with large datasets, using a software tool to summarize data is a 

fundamental requirement. 

Summaries of data come in handy for a variety of tasks: 

 Learning the underlying structure of a dataset. 

 Understanding the distribution of features (i.e., columns). 

 Exploratory data analysis. 

 

 Python has libraries for creating data summaries. The most popular and commonly used library 

for this purpose is pandas. Pandas is a data analysis and manipulation library for Python. 
 
 
import pandas as pd 

df = pd.read_csv(“sales.csv”) 

df.head() 

 
Output: 

 
product_
group 

product
_code 

sales_
qty 

stock_qty 

0 A 1000 337 791 

1 C 1001 502 757 

2 A 1002 402 827 

3 A 1003 411 1227 

4 C 1004 186 361 

 
 
 
df[["sales_qty","stock_qty"]].apply(["mean","median"]) 
 
 
Output: 

 sales_qty stock_qty 

mean 473.556667 1160.836667 

median 446.000000 1174.000000 
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df[["sales_qty","stock_qty"]].apply( 

    { 

        "sales_qty":["mean","median","max"], 

        "stock_qty":["mean","median","min"] 

    } 

) 

 
 
Output: 

 sales_qty stock_qty 

mean 473.556667 1160.836667 

median 446.000000 1174.000000 

max 999.000000 NaN 

min NaN 302.000000 
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Lab Exercise 4 (2 Hours) 
 
Title: Python program to Prepare Data For Machine Learning 

 
 
Objectives:  

What Is Data Preparation 

On a predictive modeling project, such as classification or regression, raw data typically cannot 

be used directly. This is because of reasons such as: 

 Machine learning algorithms require data to be numbers. 

 Some machine learning algorithms impose requirements on the data. 

 Statistical noise and errors in the data may need to be corrected. 

 Complex nonlinear relationships may be teased out of the data. 

As such, the raw data must be pre-processed prior to being used to fit and evaluate a machine 

learning model. This step in a predictive modeling project is referred to as “data preparation“, 

Also called as “data wrangling“, “data cleaning“, “data pre-processing” and “feature 

engineering“. We can define data preparation as the transformation of raw data into a form that 

is more suitable for modeling. There are common or standard tasks that you may use or explore 

during the data reparation step in a machine learning project. These tasks include: 

 

 Data Cleaning: Identifying and correcting mistakes or errors in the data. 

 Feature Selection: Identifying those input variables that are most relevant to the task. 

 Data Transforms: Changing the scale or distribution of variables. 

 Feature Engineering: Deriving new variables from available data. 

 Dimensionality Reduction: Creating compact projections of the data. 

 

Data Pre-processing Techniques 

We have the following data preprocessing techniques that can be applied on data set to produce 

data for ML algorithms − 

Scaling 

Most probably our dataset comprises of the attributes with varying scale, but we cannot provide 

such data to ML algorithm hence it requires rescaling. Data rescaling makes sure that attributes 

are at same scale. Generally, attributes are rescaled into the range of 0 and 1. ML algorithms 

like gradient descent and k-Nearest Neighbors require scaled data. We can rescale the data with 

the help of MinMaxScaler class of scikit-learn Python library. 

 
 

achine Learning using Python FYMCA 
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from pandas import read_csv 

from numpy import set_printoptions 

from sklearn import preprocessing 

 

path = r'C:\pima-indians-diabetes.csv' 

names = ['preg', 'plas', 'pres', 'skin', 'test', 'mass', 'pedi', 'age', 'class'] 

dataframe = read_csv(path, names=names) 

array = dataframe.values 

# MinMaxScaler class to rescale the data in the range of 0 and 1. 

data_scaler = preprocessing.MinMaxScaler(feature_range=(0,1)) 

data_rescaled = data_scaler.fit_transform(array) 

 
#setting the precision to 1 and showing the first 10 rows  
set_printoptions(precision=1) 

print ("\nScaled data:\n", data_rescaled[0:10]) 
 
Output 
Scaled data: 

[ 

   [0.4 0.7 0.6 0.4 0.  0.5 0.2 0.5 1. ] 

   [0.1 0.4 0.5 0.3 0.  0.4 0.1 0.2 0. ] 

   [0.5 0.9 0.5 0.  0.  0.3 0.3 0.2 1. ] 

   [0.1 0.4 0.5 0.2 0.1 0.4 0.  0.  0. ] 

   [0.  0.7 0.3 0.4 0.2 0.6 0.9 0.2 1. ] 

   [0.3 0.6 0.6 0.  0.  0.4 0.1 0.2 0. ] 

   [0.2 0.4 0.4 0.3 0.1 0.5 0.1 0.1 1. ] 

   [0.6 0.6 0.  0.  0.  0.5 0.  0.1 0. ] 

   [0.1 1.  0.6 0.5 0.6 0.5 0.  0.5 1. ] 

   [0.5 0.6 0.8 0.  0.  0.  0.1 0.6 1. ] 

] 

Normalization 

It may be defined as the normalization technique that modifies the dataset values in a way that 

in each row the sum of the squares will always be up to 1. It is also called least squares. 

Example 

In this example, we use L2 Normalization technique to normalize the data of Pima Indians 

Diabetes dataset which we used earlier. 

from pandas import read_csv 

from numpy import set_printoptions 

from sklearn.preprocessing import Normalizer 

path = r'C:\pima-indians-diabetes.csv' 

names = ['preg', 'plas', 'pres', 'skin', 'test', 'mass', 'pedi', 'age', 'class'] 
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dataframe = read_csv (path, names=names) 

array = dataframe.values 

#setting the precision to 2 and showing the first 3 rows in the output. 

set_printoptions(precision=2) 

print ("\nNormalized data:\n", Data_normalized [0:3]) 

 

Output 

Normalized data: 

[ 

   [0.03 0.83 0.4  0.2  0. 0.19 0. 0.28 0.01] 

   [0.01 0.72 0.56 0.24 0. 0.22 0. 0.26 0.  ] 

   [0.04 0.92 0.32 0.   0. 0.12 0. 0.16 0.01] 

] 
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Lab Exercise 5 (2 Hours) 
 
Title: Python program for to demonstrate KNN classification algorithm on IRIS dataset 

 

Objectives: Learn KNN classification 

 

The k-Nearest Neighbors algorithm or KNN for short is a very simple technique. 

The entire training dataset is stored. When a prediction is required, the k-most similar records to 

a new record from the training dataset are then located. From these neighbors, a summarized 

prediction is made. 

Similarity between records can be measured many different ways. A problem or data-specific 

method can be used. Generally, with tabular data, a good starting point is the Euclidian Distance 

Once the neighbors are discovered, the summary prediction can be made by returning the most 

common outcome or taking the average. As such, KNN can be used for classification or 

regression problems. 

There is no model to speak of other than holding the entire training dataset. Because no work is 

done until a prediction is required, KNN is often referred to as a lazy learning method. 

k-Nearest Neighbors (in 3 easy steps) 

First we will develop each piece of the algorithm in this section, then we will tie all of the 

elements together into a working implementation applied to a real dataset in the next section. 

This k-Nearest Neighbors tutorial is broken down into 3 parts: 

 Step 1: Calculate Euclidean Distance. 

 Step 2: Get Nearest Neighbors. 

 Step 3: Make Predictions. 

These steps will teach you the fundamentals of implementing and applying the k-Nearest 

Neighbors algorithm for classification and regression predictive modeling problems. 

Algorithm steps 
 

STEP 1: Choose the number K of neighbors 

STEP 2: Take the K nearest neighbors of the new data point, according to your distance metric 

STEP 3: Among these K neighbors, count the number of data points to each category 

STEP 4: Assign the new data point to the category where you counted the most neighbors 
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# Importing the libraries 

import numpy as np 

import matplotlib.pyplot as plt 

import pandas as pd 

# Importing the dataset 

dataset = pd.read_csv('Social_Network_Ads.csv') 

X = dataset.iloc[:, [2, 3]].values 

y = dataset.iloc[:, -1].values 

# Splitting the dataset into the Training set and Test set 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size = 0.20, random_state = 0) 

# Feature Scaling 

from sklearn.preprocessing import StandardScaler 

sc = StandardScaler() 

X_train = sc.fit_transform(X_train) 

X_test = sc.transform(X_test) 

# Training the K-NN model on the Training set 

from sklearn.neighbors import KNeighborsClassifier 

classifier = KNeighborsClassifier(n_neighbors = 5, metric = 'minkowski', p = 2) 

classifier.fit(X_train, y_train) 

# Predicting the Test set results 

y_pred = classifier.predict(X_test) 

# Making the Confusion Matrix 

from sklearn.metrics import confusion_matrix, accuracy_score 

cm = confusion_matrix(y_test, y_pred) 

ac = accuracy_score(y_test, y_pred) 

print(cm) 

print(ac) 
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Output 

Confusion matrix 

[[55  3] 

 [ 1 21]] 

0.95 
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Lab Exercise 6 (2 Hours) 
 
Title: Python program for k-Fold Cross-Validation 

Objectives: Understand K-fold cross validation and its importance  
 
Procedure: 

The k-fold cross-validation procedure is a standard method for estimating the performance of a 

machine learning algorithm or configuration on a dataset. A single run of the k-fold cross-

validation procedure may result in a noisy estimate of model performance. Different splits of the 

data may result in very different results. 

Repeated k-fold cross-validation provides a way to improve the estimated performance of a 

machine learning model. This involves simply repeating the cross-validation procedure multiple 

times and reporting the mean result across all folds from all runs. This mean result is expected to 

be a more accurate estimate of the true unknown underlying mean performance of the model on 

the dataset, as calculated using the standard error. 

 
The general procedure is as follows: 

1. Shuffle the dataset randomly. 

2. Split the dataset into k groups 

3. For each unique group: 

1. Take the group as a hold out or test data set 

2. Take the remaining groups as a training data set 

3. Fit a model on the training set and evaluate it on the test set 

4. Retain the evaluation score and discard the model 

4. Summarize the skill of the model using the sample of model evaluation score 

Program 
 
# evaluate a logistic regression model using repeated k-fold cross-validation 

from numpy import mean 

from numpy import std 

from sklearn.datasets import make_classification 

from sklearn.model_selection import RepeatedKFold 

from sklearn.model_selection import cross_val_score 

from sklearn.linear_model import LogisticRegression 

# create dataset 

X,y=make_classification(n_samples=1000,n_features=20,n_informative=15,n_redundant=5,rand

om_state=1) 

# prepare the cross-validation procedure 
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cv=RepeatedKFold(n_splits=10,n_repeats=3,random_state=1) 

# create model 

model=LogisticRegression() 

# evaluate model 

scores=cross_val_score(model,X,y,scoring='accuracy',cv=cv,n_jobs=-1) 

# report performance 

print('Accuracy: %.3f (%.3f)'%(mean(scores),std(scores))) 

sing  
OUTPUT 
 
Accuracy: 0.867 (0.031) FYMCA 
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Lab Exercise 7 (2 Hours) 
 
Title: Evaluate linear and non-linear algorithms and estimate their accuracy 

 

Objectives:  

Model accuracy is the measurement used to determine which model is best at identifying 

relationships and patterns between variables in a dataset based on the input, or training, data. 

The better a model can generalize to „unseen‟ data, the better prediction and insights  It can 

produce, which in turn deliver more business value. Machine learning models to make practical 

business decisions, and more accurate model outcomes result in better decisions. The cost of 

errors can be huge, but optimizing model accuracy mitigates that cost. There is, of course, a point 

of diminishing returns when the value of developing a more accurate model. 
 

from numpy import concatenate  

from sklearn.datasets import make_classification  

from sklearn.model_selection import train_test_split  

from sklearn.metrics import accuracy_score  

from sklearn.semi_supervised import LabelSpreading  

from sklearn.linear_model import LogisticRegression  

# define dataset  

x, y = make_classification(n_samples=1000, n_features=2, n_informative=2, n_redundant=0, 

random_state=1)  

# split into train and test  

x_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.50, random_state=1, 

stratify=y)  

# split train into labeled and unlabeled  

X_train_lab, X_test_unlab, y_train_lab, y_test_unlab = train_test_split(X_train, y_train, 

test_size=0.50, random_state=1, stratify=y_train)  

# create the training dataset input 

 X_train_mixed = concatenate((X_train_lab, X_test_unlab))  

# create "no label" for unlabeled data  

nolabel = [-1 for _ in range(len(y_test_unlab))]  

# recombine training dataset labels 

 y_train_mixed = concatenate((y_train_lab, nolabel))  

# define model  

model = LabelSpreading()  

# fit model on training dataset  

model.fit(X_train_mixed, y_train_mixed)  

# get labels for entire training dataset data  

tran_labels = model.transduction_  
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# define supervised learning model 

model2 = LogisticRegression() 

#fit supervised learning model on entire training dataset 

model2.fit(X_train_mixed, tran_labels) 

# make predictions on hold out test set 

yhat = model2.predict(X_test) # calculate score for test set 

score = accuracy_score(y_test, yhat)  

# summarize score  

print('Accuracy: %.3f' % (score*100)) 
 

Output: 

 

Accuracy: 85.800%  
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Lab Exercise 8 (2 Hours) 
 
Title: Python program to visualize data (pada,matplot) 

 

Objectives:  
 
Data visualization in python is perhaps one of the most utilized features for data science with 

python in today‟s day and age. The libraries in python come with lots of different features that 

enable users to make highly customized, elegant, and interactive plots. 

 

In this article, we will cover the usage of Matplotlib, Seaborn as well as an introduction to other 

alternative packages that can be used in python visualization. 

 

Within Matplotlib and Seaborn, we will be covering a few of the most commonly used plots in 

the data science world for easy visualization. 

 

 

# example of a bar chart 

from random import seed 

from random import randint 

from matplotlib import pyplot 

# seed the random number generator 

seed(1) 

# names for categories 

x = ['red', 'green', 'blue'] 

# quantities for each category 

y = [randint(0, 100), randint(0, 100), randint(0, 100)] 

# create bar chart 

pyplot.bar(x, y) 

# show line plot 

pyplot.show() 
 
Output 
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# Initialize the lists for X and Y (with pandas) 

data = pd.read_csv("/content/sample_data/data.csv") 

   

df = pd.DataFrame(data) 

   

X = list(df.iloc[:, 0]) 

Y = list(df.iloc[:, 1]) 

 

   

# Plot the data using bar() method 

plt.bar(X, Y, color='r') 

plt.title("Students over 11 Years") 

plt.xlabel("Years") 

plt.ylabel("Number of Students") 

   

# Show the plot 

plt.show() 
 
 
Output 
 
 
 
 
 
 
 
 
 
 
 
 
 

#import library 

import pandas as pd 

 

#add csv file to dataframe 

df = pd.read_csv('/content/sample_data/dataset.csv') 

 

#create bar graph 

bargraph = df.plot.bar(x = 'Id',fontsize='12') 
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#with grid lines 

import numpy as np 

import pandas as pd 

from pandas import Series, DataFrame 

import matplotlib.pyplot as plt 

data = [23, 45, 56, 78, 213] 

plt.bar(range(len(data)), data, color='royalblue', alpha=0.8) 

plt.grid(color='#95a5a6', linestyle='--', linewidth=2, axis='y', alpha=0.8) 

plt.show() 

 

Machine Lea 
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Lab Exercise 9 (2 Hours) 
 
Title : Python program to make and evaluate predictions 

 

Objectives:  

Fitting a model to a training dataset is so easy with libraries like scikit-learn.A model can be fit 

and evaluated on a dataset in just a few lines of code.  

import pandas as pd 

import numpy as np 

import matplotlib.pyplot as plt 

%matplotlib inline 

#load the data into python as a pandas DataFrame 

df = pd.read_csv("/content/Churn_Modelling.csv") 

df.info() 

df.head() 

# removing the irrelevant columns 

cols_to_drop = ["RowNumber","CustomerId","Surname"] 

df = df.drop(columns=cols_to_drop,axis=1) 

# first five rows of dataframe after removing columns 

df.head() 

deep_df = df.copy(deep = True) 

# find outlier 

numerical_columns = [col for col in df.columns if (df[col].dtype=='int64' or df[col].dtype=='float

64') and col != 'Exited'] 

df[numerical_columns].describe().loc[['min','max', 'mean','50%'],:] 

#Analysis 

percentages = [] 

for gen in list(df["Gender"].unique()): 

     

 p = round((df["Exited"][df["Gender"]==gen].value_counts()[1]/df["Exited"][df["Gender"]==gen

].value_counts().sum())*100 , 2) 

 percentages.append(p) 

 print(gen,"(% to exit) : ", p) 
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#Plot output 

plt.bar(0, percentages[0]) 

plt.bar(1, percentages[1]) 

plt.xticks((0,1), ('Female','Male')) 

plt.xlabel("Gender") 

plt.ylabel("Percentage") 

plt.title("Percentage of gender to Exit") 

plt.show() 

 

Output 

<class 'pandas.core.frame.DataFrame'> 

RangeIndex: 10000 entries, 0 to 9999 

Data columns (total 14 columns): 

 #   Column           Non-Null Count    Dtype   

---  ------           --------------   -----   

 0   RowNumber          10000  non-null   int64   

 1   CustomerId        10000 non-null   int64   

 2   Surname            10000 non-null   object  

 3   CreditScore       10000 non-null   int64   

 4   Geography        10000 non-null   object  

 5   Gender            10000 non-null   object  

 6   Age               10000 non-null   int64   

 7   Tenure          10000 non-null   int64   

 8   Balance           10000 non-null   float64 

 9   NumOfProducts     10000 non-null   int64   

 10  HasCrCard          10000 non-null   int64   

 11  IsActiveMember   10000 non-null   int64   

 12  EstimatedSalary   10000  non-null   float64 

 13  Exited            10000  non-null   int64   
 

dtypes: float64(2), int64(9), object(3) 

memory usage: 1.1+ MB 

Female (% to exit) :  25.07 

Male (% to exit) :  16.46 
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Quiz on the subject: 

 

Quiz should be conducted on tips in the laboratory, recent trends and subject knowledge 

of the subject. The quiz questions should be formulated such that questions are normally 

from the scope outside of the books. However twisted questions and self formulated 
questions by the faculty can be asked but correctness of it is necessarily to be thoroughly 

checked before the conduction of the quiz. 

 

Conduction of Viva-Voce Examinations: 

 

Teacher should oral exams of the students with full preparation. Normally, the objective 

questions with guess are to be avoided. To make it meaningful, the questions should be 

such that depth of the students in the subject is tested Oral examinations are to be 

conducted in co-cordial environment amongst the teachers taking the examination. 

Teachers taking such examinations should not have ill thoughts about each other and 

courtesies should be offered to each other in case of difference of opinion, which should 

be critically suppressed in front of the students.  
 

Submission:  
 

Document Standard:  
 

A] Page Size A4Size  
B] Running text Justified text  
C] Spacing 1.5 line  
D] Page Layout and Margins (Dimensions in Cms)  

 

 

Evaluation and marking system: 

 

Basic honesty in the evaluation and marking system is absolutely essential and in the 

process impartial nature of the evaluator is required in the examination system to become 

popular amongst the students. It is a wrong approach or concept to award the students by 

way of easy marking to get cheap popularity among the students to which they do not 

deserve. It is a primary responsibility of the teacher that right students who are really 

putting up lot of hard work with right kind of intelligence are correctly awarded. 

 
The marking patterns should be justifiable to the students without any ambiguity and 
teacher should see that students are faced with unjust circumstances.  

 
 
 
 
 
 
 

 


