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Sec A & B 

 

1 Write any five Basic Array Statistical Methods with an example   

 

NumPy Statistical Functions 

1. np.amin()- This function determines the minimum value of the element along a specified axis.  
2. np.amax()- This function determines the maximum value of the element along a specified axis.  

3. np.mean()- It determines the mean value of the data set. 
4. np.median()- It determines the median value of the data set.  
5. np.std()- It determines the standard deviation 

6. np.var – It determines the variance. 
7.   np.percentile()- It determines the nth percentile of data along the specified axis.  

 

np.amin() &  np.amax()-   

import numpy as np 

arr= np.array([[1,23,78],[98,60,75],[79,25,48]])  

print(arr) 

#Minimum Function 

print(np.amin(arr)) 

#Maximum Function 

print(np.amax(arr)) 

 

Output 

[[ 1 23 78] 
[98 60 75] 
[79 25 48]] 

1 
98 

 

Mean 

Mean is the sum of the elements divided by its sum and given by the following formula: 

 
It calculates the mean by adding all the items of the arrays and then divides it by the number of 

elements. We can also mention the axis along which the mean can be calculated.  

import numpy as np 

a = np.array([5,6,7])  

print(a) 

https://data-flair.training/blogs/wp-content/uploads/sites/2/2020/07/Eq-1.png


2 | P a g e  
 

print(np.mean(a)) 
 

Output 
[5 6 7] 
6.0 

 

Median 

Median is the middle element of the array. The formula differs for odd and even sets.  

 
It can calculate the median for both one-dimensional and multi-dimensional arrays. Median 
separates the higher and lower range of data values.  

import numpy as np 

a = np.array([5,6,7])  

print(a) 

print(np.median(a)) 

 

Output 

[5 6 7] 
6.0 

 

Standard Deviation 

Standard deviation is the square root of the average of square deviations from mean. The formula 
for standard deviation is: 

 
import numpy as np 

a = np.array([5,6,7])  

print(a) 

print(np.std(a)) 

 

Output 
[5 6 7] 

0.816496580927726 

 

Variance 

Variance is the average of the square deviations. Following is the formula for the same:  

https://data-flair.training/blogs/wp-content/uploads/sites/2/2020/07/Eq2.png
https://data-flair.training/blogs/wp-content/uploads/sites/2/2020/07/Standard-Deviation-Equation.png
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import numpy as np 

a = np.array([5,6,7])  

print(a) 

print(np.var(a)) 

 

Output 

[5 6 7] 
0.6666666666666666 

 

NumPy Percentile Function 

It has the following syntax: 

numpy.percentile(input, q, axis) 
The accepted parameters are: 

 input: it is the input array. 
 q: it is the percentile which it calculates of the array elements between 0-100. 
 axis: it specifies the axis along which calculation is performed.  

a = np.array([2,10,20])  

print(a)  

print(np.percentile(a,10,0)) 

 

 

Output 

[ 2 10 20] 
3.6 

 

2 Write python code to interact with database and perform the following task: 

i) Create table 
ii) Insert 3 records into the table 

iii) Display all records   
 

 

SQL Based relational Databases are widely used to store data. Eg - SQL Server, PostgreSQL, 
MySQL, etc. Many alternative databases have also become quite popular. 

The choice of DataBase is usually dependant on performance, data integrity and scalability nneds 
of the application. 

Loading data from SQl to DataFrame is straightforward. pandas has some functions to simplify 
the process. 
In this example, we create a SQLite database using Python's built in sqlite3 driver.  

In [ ]: 

https://data-flair.training/blogs/wp-content/uploads/sites/2/2020/07/Variance.png
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Most SQL Drivers (PyODBC, psycopg2, MySQLdb, pymssql, etc.) return a list of tuples when 

selecting data from table. We can use these list of tuples for the DataFrame, but the column names 
are present in the cursor's 'description' attribute.  
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3(a) Write a Python program to write and read the contents of  text file. 

 

with open("test.txt", 'w', encoding = 'utf-8') as f: 

    f.write("my first file\n") 
    f.write("This file\n") 

    f.write("contains three lines\n") 
f.close() 
f = open("test.txt", mode='r', encoding='utf-8') 

print(f.read()) 
 

 

3(b)   

 
Write a Python program to sort integer elements using Bubble sort  

 

 

def bubbleSort(array):     
   

  for i in range(len(array)):     
    for j in range(0, len(array) - i - 1):       # loop to compare array elements 

        if array[j] > array[j + 1]:        # compare two adjacent elements  change > to < to sort in 
descending order 
            temp = array[j]   # swapping elements if elements 

            array[j] = array[j+1] 
            array[j+1] = temp 
 

## Main code 
x = [-2, 45, 0, 11, -9] 

bubbleSort(x) 
 
print('Sorted Array in Ascending Order:') 

print(x) 
 

Output 
Sorted Array in Ascending Order: 
[-9, -2, 0, 11, 45] 

 

4 Write python code for the following :      
i) read data and write into CSV    

ii) read data from JSON    
iii)  read data and write into EXCEL 
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  5 Discuss any five methods to handle the missing data with python code  

 
## The possible ways to do this are: 
i) Deleting the columns with missing data 

ii) Deleting the rows with missing data 
iii) Filling the missing data with a value – Imputation- mean , median  

iv) Filling the missing data with mode if it’s a categorical value. 
v)  Filling with a Regression Model 

 

## method -1 - Deleting the columns with missing data  
 

df = pd.DataFrame(np.random.randn(7,3)) 
df.iloc[:4, 1] = np.nan 
df.iloc[:2, 2] =np.nan 

df 
# Deleting the columns with missing data 

df.dropna(axis=1) 
 

 
 
## method -2 - Deleting the rows with missing data  

df = pd.DataFrame(np.random.randn(7,3)) 
df.iloc[:4, 1] = np.nan 

df.iloc[:2, 2] =np.nan 
df 
# Deleting the columns with missing data 

df.dropna(axis=0) 
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## Drop all NAN rows 

df = pd.DataFrame(np.random.randn(7,3)) 
df.iloc[:4, 1] = np.nan 
df.iloc[:2, 2] =np.nan 

df 
df.dropna() 

 

 
## fill with  zero 
df = pd.DataFrame(np.random.randn(7,3)) 

df.iloc[:4, 1] = np.nan 
df.iloc[:2, 2] =np.nan 

df 
df.fillna(0, inplace=True) 

 
 

In [ ]: 
## Threshold -keyword 

df = pd.DataFrame(np.random.randn(7,3)) 
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df.iloc[:4, 1] = np.nan 
df.iloc[:2, 2] =np.nan 
df 

df.dropna(thresh=2) 
 

 
In [ ]: 

## ## method -3 Filling the missing data with a value –Imputation - mean 

df = pd.DataFrame(np.random.randn(7,3)) 
df.iloc[:4, 1] = np.nan 
df.iloc[:2, 2] =np.nan 

df 
df.fillna(df.mean(), inplace=True) 

 
In [ ]: 

## ## method -3 - Filling the missing data with a value – Imputation-median 

df = pd.DataFrame(np.random.randn(7,3)) 
df.iloc[:4, 1] = np.nan 
df.iloc[:2, 2] =np.nan 

df.info() 
d 
df.fillna(df.median(),  inplace=True 
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    6 What are step in data preprocessing? Explain with  an example 

• Step 1:  Analyze the dataset  
• Step 2: Import the libraries 

• Step 3 (a): Import the dataset  
 Setting current working directory 

 Import the dataset 
• Step 4: Handling Missing Values 

 There are numerous methods to handle missing values in data frame. 

• Step 5: Categorical Data 
• Step 6: Splitting the dataset into train and test set 

• Step 7:  Feature Scaling 
 

1. Analyze the dataset 

 
2.  Import the libraries 

 
3. (a): Import the dataset  

a. Setting current working directory 

b. Import the dataset 

 
3.(b) Create matrix of features 
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4. Handling Missing Values 
There are numerous methods to handle missing values in data frame.  

df.method() description 

dropna() Drop missing observations 

dropna(how='all') Drop observations where all cells is NA 

dropna(axis=1, how='all') Drop column if all the values are missing  

fillna(0) Replace missing values with zeros 

isnull() returns True if the value is missing 

 
5: Categorical Data 

 ML models are based on mathematical equations.  

 Country- France, Germany, Spain 
 Purcahsed-  Yes, No 

 
6.Splitting the dataset into train and test set 
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   7 
(a) 

Write a python statement to Remove Row duplicates from the Data frame,  null values 

 

An important part of Data analysis is analyzing Duplicate Values and removing them. 
Pandas drop_duplicates() method helps in removing duplicates from the data frame. 

  
Syntax: DataFrame.drop_duplicates(subset=None, keep=’first’, inplace=False ) 
Parameters:  

subset: Subset takes a column or list of column label. It’s default value is none. After passing 
columns, it will consider them only for duplicates.   

keep: keep is to control how to consider duplicate value. It has only three dist inct value and 
default is ‘first’.  
 

 If ‘first’, it considers first value as unique and rest of the same values as duplicate.  
 If ‘last’, it considers last value as unique and rest of the same values as duplicate. 

 If False, it consider all of the same values as duplicates 
inplace: Boolean values, removes rows with duplicates if True.  
Return type: DataFrame with removed duplicate rows depending on Arguments passed.  

   

Python’s pandas library provides a function to remove rows or columns from a dataframe which 

contain missing values or NaN i.e.  
DataFrame.dropna(self, axis=0, how='any', thresh=None, subset=None, inplace=False) 
Arguments : 

axis: 
 0 , to drop rows with missing values 

 1 , to drop columns with missing values 
how: 
 ‘any’ : drop if any NaN / missing value is present 

 ‘all’ : drop if all the values are missing / NaN 
thresh: threshold for non NaN values 

inplace: If True then make changes in the dataplace itself 
It removes rows or columns (based on arguments) with missing values / NaN 

   7(b) Discuss loc and iloc  functions with an example    

 loc is label-based, which means that you have to specify rows and columns based on their 

row and column labels. 

 iloc is integer position-based, so you have to specify rows and columns by their integer 

position values (0-based integer position). 

Example :  
 

df= pd.read_csv('data/data.csv', index_col=['Day']) 
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i) Selecting via a single value : Both loc and iloc allow input to be a single value.   

Syntax for data selection: 
 

 loc[row_label, column_label] 

 iloc[row_position, column_position] 

 

For example, let’s say we would like to retrieve Friday’s temperature value. With loc, we can pass 
the row label 'Fri' and the column label 'Temperature'. 

# To get Friday's temperature using loc 
 df.loc['Fri', 'Temperature'] 

 

Output: 

10.51 

The equivalent iloc statement should take the row number 4 and the column number 1 . 
# To get Friday's temperature using iloc 
 df.iloc[4, 1] 

 

Output: 

10.51 
 
2) To get all rows / To get all columns 

 We can also use : to return all data. For example, to get all rows: 
# To get all rows using loc 

>>> df.loc[:, 'Temperature'] 

 

Output: 

Day 
Mon    12.79 

Tue    19.67 
Wed    17.51 
Thu    14.44 

Fri    10.51 
Sat    11.07 

Sun    17.50 
Name: Temperature, dtype: float64#  
 

# To get all rows using iloc 
>>> df.iloc[:, 1] 

 
And to get all columns: 
# To get all columns using loc 

>>> df.loc['Fri', :] 

 

Output: 
Weather            Shower 
Temperature     10.51 

Wind                   26 
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Humidity           79 
Name: Fri,     dtype: object 
 

# To get all columns using iloc 
>>> df.iloc[4, :] 

3. Selecting via a list of values 

We can pass a list of labels to loc to select multiple rows or columns: 
# Multiple rows using loc 

>>> df.loc[['Thu', 'Fri'], 'Temperature'] 

 

Output: 

Day 
Thu    14.44 

Fri    10.51 
Name: Temperature, dtype: float64# Multiple columns 

 
# Multiple rows using iloc 
>>> df.loc['Fri', ['Temperature', 'Wind']] 

Output: 

Temperature    10.51 

Wind              26 
Name: Fri, dtype: object 

Similarly, a list of integer values can be passed to iloc to select multiple rows or columns. Here are 

the equivalent statements using iloc: 

>>> df.iloc[[3, 4], 1] 

Output: 

Day 
Thu    14.44 
Fri    10.51 

Name: Temperature, dtype: float64 
 

All the above outputs are Series because their results are 1-dimensional data. 
4) The output will be a DataFrame when the result is 2-dimensional data,  
# Multiple rows and columns using loc 

rows = ['Thu', 'Fri'] 
cols=['Temperature','Wind'] 

df.loc[rows, cols] 
 

 
 

# Multiple rows and columns using loc  
rows = [3, 4] 
cols = [1, 2] 

df.iloc[rows,  cols] 
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   8 Discuss different types  of joins can be used in Pandas tools to implement a wide array of 

functionality with an example. 

 

These three types of joins can be used with other Pandas tools to implement a wide array of 
functionality  

  The pd.merge() function implements a number of types of joins:  
    the one-to-one,  
    many-to-one, and  

    many-to-many joins 
 

 
import pandas as pd 
import numpy as np 

df1 = pd.DataFrame({'employee': ['Bob', 'Jake', 'Lisa', 'Sue'], 
                    'group': ['Accounting', 'Engineering', 'Engineering', 'HR']}) 

df2 = pd.DataFrame({'employee': ['Lisa', 'Bob', 'Jake', 'Sue'], 
                    'hire_date': [2004, 2008, 2012, 2014]}) 
display('df1', df1  ,  'df2', df2 ) 

 

 
 

#One-to-one joins 
df3 = pd.merge(df1, df2) 
df3 

 
 

  9 What are the different ways a  DataFrame can be created in python? Explain with  

         an example  

 
DataFrame is a two-dimensional labeled data structures with columns of potentially different types. 

In general, DataFrame like a spreadsheet and it contains three components: index, columns and 

data. Dataframes can be created by different ways. 

1. Create pandas DataFrame from dictionary of lists 

The dictionary keys represent the columns names and each list represents a column contents.  

# Import pandas library 

import pandas as pd  # Create a dictionary of list 

dictionary_of_lists = { 
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    'Name': ['Emma', 'Oliver', 'Harry', 'Sophia'],  

    'Age': [29, 25, 33, 24], 

    'Department': ['HR', 'Finance', 'Marketing', 'IT']}# Create the DataFrame  

df1 = pd.DataFrame(dictionary_of_lists) 

df1 

2. Create pandas DataFrame from dictionary of numpy array. 

        The dictionary keys represent the columns names and each array element represents a  

       column   contents. 

# Import pandas and numpy libraries 

import pandas as pd 

import numpy as np  # Create a numpy array 

nparray = np.array( 

    [['Emma', 'Oliver', 'Harry', 'Sophia'],  

     [29, 25, 33, 24], 

     ['HR', 'Finance', 'Marketing', 'IT']]) # Create a dictionary of nparray 

dictionary_of_nparray = { 

    'Name': nparray[0], 

    'Age': nparray[1], 

    'Department': nparray[2]}  # Create the DataFrame 

df2 = pd.DataFrame(dictionary_of_nparray) 

df2 

3. Create pandas DataFrame from list of lists 

      Each inner list represents one row. 

# Import pandas library 

import pandas as pd# Create a dictionary of list 

dictionary_of_lists = { 

    'Name': ['Emma', 'Oliver', 'Harry', 'Sophia'],  

    'Age': [29, 25, 33, 24], 

    'Department': ['HR', 'Finance', 'Marketing', 'IT']}# Create the DataFrame  

df1 = pd.DataFrame(dictionary_of_lists) 

df1 

4.  Create pandas DataFrame from list of dictionaries 

      Each dictionary represents one row and the keys are the columns names.  

# Import pandas library 

import pandas as pd # Create a list of dictionaries 

list_of_dictionaries = [ 

    {'Name': 'Emma', 'Age': 29, 'Department': 'HR'},  

    {'Name': 'Oliver', 'Age': 25, 'Department': 'Finance'}, 

    {'Name': 'Harry', 'Age': 33, 'Department': 'Marketing'},  

    {'Name': 'Sophia', 'Age': 24, 'Department': 'IT'}] 

# Create the DataFrame 

df4 = pd.DataFrame(list_of_dictionaries) 

df4 

5. Create pandas Dataframe from dictionary of pandas Series 

The dictionary keys represent the columns names and each Series represents a column contents.  

# Import pandas library 
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import pandas as pd  # Create Series 

series1 = pd.Series(['Emma', 'Oliver', 'Harry', 'Sophia'])  

series2 = pd.Series([29, 25, 33, 24]) 

series3 = pd.Series(['HR', 'Finance', 'Marketing', 'IT']) # Create a dictionary of Series  

dictionary_of_nparray = {'Name': series1, 'Age': series2, 'Department':series3} # Create the 

DataFrame 

df5 = pd.DataFrame(dictionary_of_nparray) 

df5 

o/p: 

     

 

10 Demonstrate the following using NumPy python code 

             a) Searching,      b)   Sorting and  c)  Splitting 
 

 ###Sorting 

# importing Numpy package 
import numpy as np 

 
a = np.array([[1,4],[3,1]]) 
print("sorted array : ",np.sort(a))                # sort along the last axis 

print("\n sorted flattened array:", np.sort(a, axis=0))    # sort the flattened array 
 

x = np.array([3, 1, 2]) 
 
print("\n indices that would sort an array",np.argsort(x)) 

 
print("\n sorting complex number :" ,np.sort_complex([5, 3, 6, 2, 1])) 

 
Output: 
sorted array :  [[1 4] 

 [1 3]] 
 

 sorted flattened array: [[1 1] 
 [3 4]] 
 

 indices that would sort an array [1 2 0] 
 

 sorting complex number : [1.+0.j 2.+0.j 3.+0.j 5.+0.j 6.+0.j] 
In [7]: 

### Searching 

 
# where( ) : search an array for a certain value, and return the indexes that get a match.  

 
# searchsorted( ) which performs a binary search in the array,  
# and returns the index where the specified value would be inserted to maintain the search order.  

In [8]: 
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import numpy as np 
arr = np.array([1, 2, 3, 4, 5, 4, 4]) 
x = np.where(arr == 4) 

print(x) 
 

arr = np.array([6, 7, 8, 9]) 
x = np.searchsorted(arr, 5) 
print(x) 

 
arr = np.array([1, 3, 5, 7]) 

x = np.searchsorted(arr, [2, 4, 6]) 
print(x) 
 

Output: 
(array([3, 5, 6], dtype=int64),) 

0 
[1 2 3] 
 

###Splitting 
 

#np.split: split an array into multiple sub-arrays as views into ary. 
 
#np.array_split: Split an array into multiple sub-arrays of equal or near-equal size. Does not raise 

an exception if an equal division cannot be made.  
 

#np.hsplit: Split array along horizontal axis. 
 
#np.vsplit: Split array along vertical axis.  

 
#np.array_split: Split array along specified axis.  

In [10]: 
import numpy as np 
 

x = np.arange(9.0) 
print(x) 

print(np.split(x, 3))                # with no of partitions N,  
print(np.split(x, [3, 5, 6, 10]))   # with indices 
 

#the array will be divided into N equal arrays along axis. If such a split is not possible, an error is 
raised. 

 
x = np.arange(9) 
np.array_split(x, 4)                

 
#Split an array into multiple sub-arrays of equal or near-equal size. Does not raise an exception if 

an equal division cannot be made. 
 
a = np.array([[1, 3, 5, 7, 9, 11], 

              [2, 4, 6, 8, 10, 12]]) 
   

# horizontal splitting 
print("Splitting along horizontal axis into 2 parts:\n", np.hsplit(a, 2)) 
   

# vertical splitting 
print("\nSplitting along vertical axis into 2 parts:\n", np.vsplit(a, 2)) 
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Output: 
 

[0. 1. 2. 3. 4. 5. 6. 7. 8.] 
[array([0., 1., 2.]), array([3., 4., 5.]), array([6., 7., 8.])] 

[array([0., 1., 2.]), array([3., 4.]), array([5.]), array([6., 7., 8.]), array([], dtype=float64)] 
Splitting along horizontal axis into 2 parts: 
 [array([[1, 3, 5], 

       [2, 4, 6]]), array([[ 7,  9, 11], 
       [ 8, 10, 12]])] 

 
Splitting along vertical axis into 2 parts: 
 [array([[ 1,  3,  5,  7,  9, 11]]), array([[ 2,  4,  6,  8, 10, 12]])] 

 
 

 


