Informatics Practices with Python-Xil

1.10 APPLICATIONS OF NumPy ARRAYS

Broadly, statistics is concerned with collecting and analyzing data. It seeks to describe methods
for collecting data (samples), for analysing the data, and for inferring conclusions from the
data. NumPy is a popular library of Python that provides useful built-in tools and standarg
statistical functions to compute for finding minimum, maximum, percentile standard deviatigp
and variance, correlation, etc., from the given elements in the array.

In this section, we are going to discuss three important applications of NumPy Arrays: in
calculating covariance, correlation and linear regression.

1.10.1 Covariance

The three terms which are most extensively used in statistics and analysis of a dataset and are
inter-related are variance, covariance and correlation. However, there are a few differences
between them which are as follows:

Variance is a measure of variability from the mean.
Covariance is a measure of relationship between the variability (the variance) of 2 variables.

Correlation/Correlation coefficient defines statistical relationships between two datasets
and their interdependence.

Variance:

Before we get started, we shall take a quick look at the difference between covariance and
variance, Variance measures the variation of a single random variable (like the height of
a person in a population), whereas covariance is a measure of how much two random
variables vary together (like the height of a person and the weight of a person in 2
population). The formula for variance is given by:

Variance = (x_-X)*/n

where, X, = value point, X = mean, and n = number of observations.
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To compute the variance, we use the numpy module. Variance measures how far a set of
(random) numbers are spread out from their average value. In Python, we can calculate the
variance using the numpy module. With NumPy, the var() function calculates the variance for

a given dataset.
In the code below, we show how to calculate the variance for a dataset.
Practical Implementation-19

To compute the variance for the given dataset using NumPy.

[2, 6, 8, 12, 18, 24, 28, 32]

Options Window Help

File Edit Format Run
#To compute variance for the given data set

import numpy as np

data set= [2,6,8,12,18,24,28,32]

variance= np.var (dataset) #var() method of NumPy is used

print (variance)

N

WP L T w13 CokO

File Edit Shell Debug Options Window Help

ation.

>>>
RESTART: C:/Users/preeti/App

Data/Local/Programs/Python/Py
thon37-32/prog_variance.py
105.4375

>>>

The variance calculated in the above code through NumPy var() functions can be described in

terms of the following steps:

» We import the NumPy module as np. This means that we reference the numpy module with

the keyword, np.
We then create a variable, dataset, which is equal to [2,6,8,12,18,24,28,32]

We then get the variance of this dataset by using the np.var (dataset) function.

We then display the variance using print() statement, which in this case is 105.4375.

’
’
’
So let’s go over the formula for variance to see if the value calculated is correct.

The formula for variance is (x, - X)*/n
This means that in order to calculate the standard deviation, we must first calculate the mean

of the dataset. The mean in this case is (2+6+8+12+18+24+28+32)/8= 130/8= 16.25.

We now take each x value and minus 16.25 from it.
This gives us, (2-16.25)= -14.25; (6-16.25)= -10.25; (8-16.25)= -8.25; (12-16.25)= -4.25;
(18-16.25)= 1.75; (24-16.25)= 7.75; (28-16.25)= 11.75; (32-16.25)= 15.75.
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We then square all these numbers to get ~14.25%+ ~10.25* + -8.25° + -4.25% + 1,752 | 775
e 11757 + 15.75°= 203.0625 + 105.0625 + 68.0625 + 18.0625 + 3.0625 + 60.0625 + 138.063;
+ 248.0625 = 843.5

We now take this value and divide it by n.

This gives us 843.5/8 = 105.4375

This value of 105.4375 is the variance. And this is how we compute the variance of 3 datasey
in Python using the NumPy module.

Now, coming to the concept of covariance, Covariance is a statistical measure that shoys
whether two variables are related by measuring how the variables change in relation ¢,
each other. It's similar to variance but where variance tells you how a single variable varies
covariance tells you how two variables vary together.

The formula for calculating covariance is:

Cov (X,Y) = Zf’.l%\g

where,

X = the independent variable

Y

the dependent variable

n = number of data points in the sample
X (bar) = the mean of the independent variable X
Y (bar) = the mean of the dependent variable Y

A positive covariance means the variables are positively related or
strongly similar, while a negative covariance means the variables are
are very dissimilar.

we say that they are very
inversely related, i.e., they

CTM: Covariance is a measure of relationship between 2 variableg. i;;ﬁeasﬁgés h— S '

the variables, i.e., when one variable changes, there will be same/a similar cha t e_degree of chan‘ge in
A positive covariance indicates that when one variable increases, the Secondn?e lr. the other variable.
one variable decreases, the other also decreases. On the other hand, if th also .increaées and ».fvhe.n
means that an increase in one will cause a decrease in the other. ' RERE s inegative, R

NumPy does not have a function to calculate the covariance he
Instead, it has a function for calculating a covariance matrix called ¢
the covariance. By default, the cov() function will calcylate the
between the provided random variables.

tween two variables directly
ov() that we can use to retrieve
unbiased or sample covarianc®

Practical Implementation-20

Calculate covariance between two given arrays and display the Output both f jance
' doi . or covaria
matrix as well as covariance value. )

VN -
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Consider the two vectors of equal length with one increasing and one decreasing. We would
expect the covariance between these variables to be negative as:

¢ : ‘ J/Users/preeti/AppData/l.ocal/Programs/Python/Py
- g

| File Edt Format Run Options Window Hd

e —- s < e e e P e - - |
#To calculate the covariance matrix and covariance value -
#from the computed covariance matrix

import numpy 2s np

X = np.array([1,2,3,4,5,6,7,8,9]) b
print (x) ;
y = np.array([9,8,7,6,5,4,3,2,1]) ’
print (y) |
cov_mat= np.cov(x,y)
print ("Covariance matrix is: ") i
print (cov_mat) r
cov_value =np.cov(x,y) [0,1] |
print ("Covariance value is:",cov value)

In the above code, the two arrays first get printed, followed by calculating the covariance matrix
using cov() for the values between x and y. The resultant 2X2 matrix shall be obtained with the
structure/elements shown in the output window.

>>>
RESTART: C:/Users/preeti/BppData/Local/E

pPY

RISN2 W3 A5 N6 T NE N0

[ONE TG54 83 2 S

Covariance matrix is:

L€ 7/aln S7fg o)

=725 7151
Covariance value is: -7.5
>>>

The four values of cov_mat generated will be:
cov_mat[0][0] = var(x)

cov_mat[0][1] = covariance(x,y)

cov_mat[1][0] = covariance(y,x) = covariance(x,y)
cov_mat[1][1] = var(y)

Thus, the covariance matrix is represented as:

var(x) cov(xy)
p ~ | cov(y,x) cov(y)

which is
[[ 7.5-7.5]
[-7.5 7.5]]

as per the array elements.

We access just the covariance for the two variables as the [0,1] element of the square covariance
matrix returned, i.e., cov(x,y) is returned as the output, i.e., -7.5.

This is how the covariance is calculated between two NumPy arrays or 2 datasets.
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‘ ,» resultz yvariance matrix
In case of three datasets or arrays as arguments, the resultant cov: atrix shaj) he

represented as:

var{x) cov(y,x) cov(zx)
C=|covixy) var(y) cov(zy)
f cov(x,z) cov(y,z) var(z)

o . ’ - z, then the covarianc :
In other words, if the three variables are termed as X, ¥, and €€ Matriy

element (j” is the covariance between X and Y,

e : o is located in the -
For instance, the covariance between the first and the third column Covariance

matrix as column 1 and row 3 (or column 3 and row 1).

Vectors 1 and cell (2, 1) or (1, 7)

13 T
A= [54 } 267 067 (267)

38

067 467 233
’_X_. 2'33 4.67
Covariance ;
Covariance
Matrix

The position in the covariance matrix. Column corresponds to the first variable and row to the
second (or the opposite). The covariance between the first and the third column of matrix %

is the element in column 1 and row 3 (or the opposite = same value).

Consider the matrix of 5 observations each of 3 variables, x , x, and x, whose observed values

are held in the three rows of the array X:

X = np.array([ [0.1, 0.3, 0.4, 0.8, 0.9],
[3.2,2.4, 2.4, 0.1, 5.5],
[10., 8.2, 4.3, 2.6, 0.9]
1)
The covariance matrix is a 3 x 3 array of values,
In [x]: print(np.cov(X))
[[ 0115 0.0575 -1.2325]
[ 0.0575, 3.757, -0.8775]
[ -1.2325, -0.8775, 14.525]]

he diagonal elements C,C, are the variances in the

. variables x, w is n-1 as shown in
Practical Implementation-21. i here x is n-1 as
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To compute variance of a 3D array X

— D ——
! Users/ 00 - 0O |

3 ; / i EFA & L it |
File Edit Format Run Options Window Help i\

#To compute the variance of a 3D array o |

import numpy as np 1§

X = np.array([ (0.1, 0.3, 0.4, 0.8
[3.2, 2.4, 2.4, 0.1, 8.:5],
82, W.3; 2.8

>>>

RESTART: C:/Users/preeti/AppData/Loca
1/Programs/Python/Python37-32/prog_cov
ar3.py i
[[ 0.115 0.0575 -1.2325] |
[ 0.0575 3.757 -0.8775] i
(-1.2325 -0.8775 14.525 ]] i

d > v
| L8 Cold4 |
r m?'w-ﬂ’.lmwm LT TR T W
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To compute variance of prices of two given items for three successive years.

| YEAR | ITEM 1PRICE | ITEM 2 PRICE

2015 1000 130
2016 1200 110
2017 1600 120

The covariance for the above data can be calculated as:

10

2015 1000 130 ~266.667 -2666.67
2016 1200 110 -66.6667 -10 666.6667
2017 1600 120 333.3333 10 3333.333

1266.666667 120 1333333

covariance = 666.6667

In the above calculation, value of A is calculated by subtracting item1 price from item1 mean

price. Same is to be done for B and for all its values. Covariance is then calculated by dividing

sum of AXB by n-1 (number of years). This can be implemented using NumPy as:

File Edit Format Run Options Window Help . I
#To compute covariance between prices of two items 2

§for consecutive three years

import numpy 23 Dp
a = np.array( [(1000,1200,1600])

b = np.array([lao,no,lzol)
print (np.cov(a,b, bias=True) [0,1])
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gdit  Shell Debug Options V_Imdow Help

Fil ~
;ESTART: C:/Users/preetl/AppDaggj
Local/Programs/Python/Python37—
prog_var4.py

666, 6666666666666

= L6 Colk4p

1.10.2 Correlation

With reference to Practical lmplcmcnl;ltirm—Z], we

had obtained negative value for covariance

tween -1 and 1 to make the magnitude
% and Y. The result is called the
fficient, named after the

as -7.5. This covariance can be normalized to a score be
interpretable by dividing it by the standard deviation of
correlation of the variables, also called the Pearson correlation coe

developer of the method.
lationship or association between

Therefore, the term “correlation” refers to a mutual re
in terms of its relationship

quantities. In almost any business, it is useful to express one quantity
ting department spends more on

with others. For example, sales might increase when the marke
commerce website might

TV advertisements, or a customer’s average purchase amount on an e-
depend on a number of factors related to that customer. Often, correlation is the first step to

understanding these relationships and subsequently building better business and statistical

models. The significance of correlation can be defined as:
Correlation can help in predicting one quantity from another.
Correlation can indicate the presence of a casual relationship.

Correlation is used as a basic quantity and foundation for many other modelling
techniques.

Correlation is the scaled measure of covariance, Besides, it is dimensionless. In other words

Kl . * . . ’ ' !
the correlation coefficient is always a pure value and not measured in any units. The formula
for calculating correlation is: .

Cov(X,Y)

p(X,Y) =
Gon

where,

Cov(X,Y)—the covariance between the variables X and Y
o,—the standard deviation of the X-variable

o,—the standard deviation of the Y-variable

Informatics Practices with Python-XIl

NumPy provides the corrcoef(<array1 >, <array2s>
between two variables directly, Like cov(), it re
matrix. '

t ) function for calculating the correlation
urns iy :
Ns a matrix, in this case a correlation
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To compute correlation betwee ices : ; : .
I een the prices of two items given in Practical Implementation-22.

File Edit ,Fm“A Run Options Window ng

#To compute correlation among the price : o
#of three items L

Lmport numpy as np
a = np.array((1000,1200,1600])
b = np.array([130,110,120])
print (np.corrcoef (a, b))

File Edit Shell Debug Options Window Help
>>> A

| RESTART: C:/Users/preeti/AppData/Local
/Programs/Python/Python37-32/prog_corre

1tl.py m
e ~0.32732684] !
[-0.32732684 1. 11 :

>>> v
= . 5 : 4
Ln:7 Cok4

CTM: Correlation can be better described as normalized covariance.

A correlation coefficient will always be between -1 and 1. The closer the value is to -1 or 1,
the stronger the relationship, is, the closer to 0, the weaker it is. If the correlation coefficient
value is positive, it means as one variable increases, so does the other, and if the correlation
coefficient value is negative, it means as one variable increases, the other decreases.

1.10.3 Linear Regression

Linear regression analysis is used to predict the value of a variable based on the value of
another variable. The variable you want to predict is called the dependent variable. The
variable you are using to predict the other variable's value is called the independent variable.
Linear regression is a method used to find a relationship between a dependent variable and

independent variable(s).
The best way to understand linear regression is to -
relive this experience of childhood.

Let us say, you ask a child in fifth grade to arrange ® %
children in his class in increasing order of weight,
without asking them their weight! What do you think
the child will do? He/she would likely look (visually
analyze) at the height and build of children and o
arrange them using a combination of these visible
parameters, This is linear regression in real life. The o
child has actually figured out that height and build Height in cm

would be correlated to the weight by a relationship,

which looks like the equation below.

Weight in kg
O
\
L]
o

Y=aX+b
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where,

Y « Dependent vai fable
a - Slope

X - Independent variable

b -~ Intercept

These coellicients a and b are derived based on minimizing the sum of squared difference 0f

distance between data points and regression line.
CTM: Linear Regression analysis is a form of predictive modelling technique which investigates the
relationship between a dependent and independent variable using a straight line

Linear Regression can be broadly classified into two types:
1. Single Linear Regression: In single linear regression, there is only one independent variable,
e.g., the price of the house depends only on one field that is the size of the plot.

Multiple Linear Regression: In multiple linear regression, there is more than one independent
variable, e.g., the price of the house depends on more than one field that is the size of the
plot and the number of rooms.

» Where is Linear Regression used?

Now the question arises where we use linear regression. Linear regression is used for predicting
whether it is in scientific, business, or technical applications, which are described as follows:

1. Trend Forecasting—Evaluating Trends and Sales Estimates:
Linear regressions can be used in business to evaluate trends
and make estimates or forecasts. For example, if a company’s
sales have increased steadily every month in the past few
years, conducting a linear analysis on the sales data with
monthly sales on the y-axis and time on the x-axis would
produce a line that depicts the upward trend in sales.

Forecasting an Effect—Analyzing the Impact of Price Changes:
Linear regression can also be used to analyze the effect of pricing
on consumer behaviour. For example, if a company changes
the price of a certain product several times, it can record the

quantity it sells at each price level and then perform a linear ‘
regression with quantity sold as the dependent variable and price as the explanatory
variable. The result would be a line that depicts the extent to which consumers reduce
their consumption of the product as prices increase, which could help guide future pricing
decisions.

3. Assessing Risk: Linear regression can be used to analyze risk.

Look at the example given below. Here, we have identified the best fit line having linear equation
y=0.2811x+13.9. Now, using this equation, we can find the weight, knowing the height of 2

Informatics Practices with Python-Xlil

person.
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Relation B/w Weight & Height

a5 . y=0.2811x+13.9
50 R? =0.4218
100 120 NrL ___}60 180 200
| Height (cm) |
X y
Let us discuss Best Fit Line method for linear regression in detail. 1 3
» Best Fit Line Method for Linear Regression - £
S - ; ; i 3 2
Linear regression is used with a continuous variable and used to predict the 7
' , , x - 4
value of the variable as the output. Consider a linear expression for a straight :
5
line represented as:
yi—imx tic -
4 Regression Line: y = mx +C
where y is a dependent variable ey s
3 Minimize the error 9
x is an independent variable -
4 -
m is the slope of the line and 2 N
o 4 error
¢ is the coefficient of linear expression to ?c, K
be calculated T »_ -
e rds
When we plot a graph between dependent 2} - e
and independent variable, a line is obtained Actialivatup
which is termed as Regression line as :
shown in Fig. 1.6(a). Independent Variable

Fig. 1.6(a): Regression Line,y = mx + ¢

Let’s make some data points which are
Y also termed as observations on the plot
area as shown in Fig. 1.6(b).

After all data points are plotted, i.e., the

line is drawn, the next step involves

prediction to be made. With reference to

Obsarvation Fig. 1.6(a), there is an estimated value
or predicted value, and there is an actual

value. The distance between the estimated

value and the actual value is the error. So,

our objective is to reduce this error, i.e., we

independent Variable * X have to reduce this distance between the

Fig, 1.6(b): Data Points or Observations estimated value and the actual value. This
is what linear regression is all about.

Dependent Variable
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Independent Variap|e

Thus, the best fit line will be the one having 2 | ¢

Fid mMX + ¢

y
least error or least difference between the - \.
actual and estimated value. Now, we will
start plotting the points on the graph, as

shown in Fig. 1.6(c).

P ’ Dependent Variable

Dependent Variab
\

o8
e~
Independent Variable

Fig. 1.6(c): Dependent vs Independent Variables

Y & Y
Dependent Variable 1 3
| 2 4
5 {
| 3 2
al 4 | 4
Step 1: The first step is to take ‘ 5 5
x-axis and y-axis as per the 3
datasets.
2
1
-+ X
0 1 2 3 4 5 6 Independent Variable
(Step 1)
= Step 2: Next step is to plot the first point, viz. (1,3) as shown.
>
' T
g X y Y XLy
E YDcpcndent Variable 1 3 Dependent Variable 1 3
e {h T
o 2 | 4 20|
= Sl y ® 51
= ” 4 1
7 4 4
4
o 5 | s ® ® 5 13
Sane
2 3 yw--? wncromif- ®
ad
o
& z 2 ©
'c:é |
= 1 | k
=3
=]
== odent VI
0 f 2 3 4 5 6 Indapendent Varisble 0 1 2 3 4 5 6 s

(Step 2)

This is how we will plot rest of the points.

1
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Step 3:

Step 4:

After we have plotted the mean value,
For this we have to find the value of

Step 5:

Step 6:

Our next step is to calculate
mean value for X’ and 'y’
respectively. The mean value
for x will be:

X' or X (x-bar) = 1+2+3+4+5/5 =
15/5 = 3, similarly for mean
of y,

y' ory (y-bar) = 3+4+2+4+5/5
- 18/5 = 3.6

Now we will plot this point
holding mean of x and y on the
graph, (3, 3.6), indicated by
red point in the figure.

Y o y
Dependent Variable 1 3

|

‘ 2 4
5 | <

| 3 2
) N -

| mean 5 5
I @ 3 36

!

|

i
2 i ’
1|

|

; i

»” X
0 1 2 3 4 5 6  Independent Variable
(Step 3)
Y 2 2
Dependent Variable 1 3
) 2 4
5
o . 3 2
i ® L’ =
. ® | (3,38) ek
1
> X
0 1 2 3 4 5 6  Independent Variable

(Step 4)

_ Zx-Ry=-7)

As per the fo

line x = 3.6. Let us calculate (x-x") and (y-y')

For (x - x'), the first value will be -2 (1-3) where x =1 and

x' (mean) = 3

Similarly (y-y’) is calculated
as:

(3-3.6) which will be equal
to -0.6.

This will be done for all the
values of y.

Z(x-)?)z X y |x—x

rmula, (x - x') is nothing but the distance of all the points | 1 | 3 | —2
to the line y = 3 and (y - y') indicate distance of all the points to the 20| AN et
3 2 0

4 4 1

. - 5 5 2

. we have already created in the previous step. (Step 5)

x |y |x=x| y-y x |y |x=-x| x-y

1 3 -2 |3-3.6 1 2 -2 -0.6

) 4 =1 2 4 =1 -0.4

3 2 0 3 2 0| -1.6

4 4 i, 4 4 1 0.4

o 5 2 | D 5 2 1.4

mean 3 3.6 mean 3 3.6
(Step 6)

what we have to do is to find line of regression, y =mx+c.
m’, i.e., slope of the line given by the formula
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Step-7: As per the formula for calculating ‘m’, we have to calculate (x -x")?

X Sy =l oy =y (=%
1 | 3] -2| -06 4
2 | 4| 1 0.4 1
B 2 0| -16 0
4 - 1 0.4 1
55 5 1.4 4

Then we have to calculate (x-x')*(y-y’)

X |V |x=x] y=y | (x=X?2|(x=x) (y—-V)
I N2 =o' 4 1.2

2 | 4| 1 0.4 1 - 0.4

3 2 0 -1.6 0 0

4 | 4 1 0.4 1 0.4
515 2 1.4 4 2.8

2=10 =4
(Step 7)

Step 8: After this the next step is to calculate
X(x=x)(y—y)and Z (x — x)?
Adding up all the values for the columns (x - x)2 and (x - x')(y - y")
Step 9: Putting all these calculated values into the formula,
= 2x-X)y-y)_4

= — the value of m comes out to be 0.4.
d(x-X) 10

Step 10: Putting all the values, we get the line of regression as 3.6 = 1.2 + c.

Y y=mx+cC

r t Variabl = 1 2 |
- ,,,.,. .,,/.. ; - ’ ,.. -
.+ _...... ’
.,.. 7
2 = ol
1

0 1 2 3 4 5

Therefore, we obtain line of regression as:

Riennd
=
0
=
=
=
e
==
=S
R
-
=
o
@
=
B
(%]
(3]
=
(==
w
=
=
(2]
=
I
(=}
=
=

m = 0.4
c =24
y = 0.4x + 2.4

s . 4,9
For the given values of m = 0.4 and ¢ = 2.4, let’s predict values fory with respect to x = {1, 2, 3,

y:0,4x]+2.4=2.8
y=0,4X2+2.4=3.2
y=0.4x3+2.4=3.6
y=0,4x4+2.4=4.0
y=0,4x5+2.4=4.4
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after predicti . . T
So, predicting the values, (x,y) are plotted on the graph to obtain the line of Regression

Y

Dependent Variable

|

X
0 1 2 3 4 5 6 Independent Variable

After understanding the concept of linear regression using best fit line method, we will now
implement it through NumPy.

Practical Implementation-24

To plot linear regression for a linear equation given as

Linear Equation: Y =aX + b

Here,

a: Slope of the line

b: Constant (Y-intercept, where X=0)
X: Independent variable

Y: Dependent variable

File Edit Format Run Options Window Help
#Program for linear

regression using BEST FIT LINE method

import numpy as np
import matplotlib.pyplot as plt
def estcoefficients(X,Y):
n=np.size (X)
meanx,meany=np.mean(x),np.mean(y)
sy=np.sum(y*x—n*meany*meanx)
sx=np.sum(x*x—n*meanx*meanx)
a=sx/sy
b=meany-a*meanx
return(a,b)
def plotregline(x,y,b):
plt.scatter(x,y,color=
ypred=b[0)+b([1]*X
plt.plot(x,ypred,color-“g")
plt.xlabel ('SIZE")
plt.ylabel ('COST")
plt.show()
x=np.array([(1,2,3,4,5/
y=np.array([3,4,2,4,5,
b=estcoefficients (x,Y)
P—iﬂtregliu(l.!;—b) e i A

2 A ey

e

nr" marker="o",s=30)

6))# independentvariable
7]) #dependentvariable

A S S A Ln 26 Cot0

a———————
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Plot for the line:
Y=aX+bh
It can be observed from the output window that performing linear regression is the same as

fitting a scatter plot to a line.

» ployfit() Method for Linear Regression
We have already seen how to fit a given set of points minimizing an error function. Now we
will see how to find a fitting polynomial for the data using the function polyfit provided by
NumPy. For finding the linear regression, you can also use an alternative method of ployfit(),
which produces least squares polynomial fit. This method accepts the data set and a polynomial
function of any degree (specified by the user), and returns an array of coefficients that minimizes
the squared error. For simple linear regression, one can choose degree 1. If you want to fita
model of higher degree, you can construct polynomial features out of the linear feature data
and fit to the model too.
The polyfit() method fits a polynomial p(x) = plo]ix tdegir T p[deg]
of degree ‘deg’ to points (x,y). The syntax for polyfit() is:

numpy.polyﬁtx(x,y,deg)

where,
% is an array with shape like ‘M’, containing «coordinates of the M sample points(x[iL.y[il)

y isanarray having the same shape as x and contains the y-coordinates of the sample points:

deg int; it specifies degree of the fitting polynomial, which by default is 3.

Informatics Practices with Python-XIl

The polyfit() method returns a vector of coefficients ‘p’ that minimizes the squared error in the
order deg, deg-1,....0. This is an array of size 2 with the values {p(0),p(1)}-

geveral data sets of sample points having the same x-coordinates can be fitted at once by
passing in a 2D-array that contains one data set per column. Let us implement this metho

using NumPy.

oz
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Practical Implementation-25

To plot linear regression for a linear equation using polyfit() method to generate vector of

coefficients for given x and y arrays.

3 poly) py - CJUs ‘ / ta/Locel/Pro
Fle £t Format Rum Options Window Hp
#To implement linear regression using polyfit() method
lmport numpy 2s np
lmport matplotlib.pyplot z2s plt

X =np.array((10, 30, 50, 80, 100])
y =np.array([30, 45, 40, 20, 40])
for x1, yl in zip(x, y):
plt.plot(xl, yl, 'ro')

Z = np.polyfit(x, y, 3)
f =np.polyld(z)

for X1 in np.linspace(0, 110, 110):
plt.plot(xl, f(x1), 'b+')

#Passing the value of x coordinate

print (£(110))
¢Passing the value of y coordinate

print(£(60))
plt.show ()

Lm: 21 Cok0

File Edit Shell Debug Options Window Help
Type "copyright", "credits" or *1icen
se()" for more information.

>>>
RESTART: C:\Users\preeti\AppData\Loc

al\Programs\Python\Python37-32\prog _P

olyl.py
65.57142857142918
29.98496240601496

Note: For detailed descri
plots, refer to Chapte

MEMORY BYTES
» A NumPy array is simply a grid that ¢
» NumPy arrays are also referred to as ndarrays.

» NumPy (Numerical Python) is a linear algebra library in Python.
> NumPy is very useful for performing mathematical and logical operations on arrays.
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ption of Pyplot and the methodology to generate different charts/
r 2 (Data Visualization Using Pyplot)

ontains values of the same/homogeneous type.
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