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1. Supervised Learning is a branch of Artificial Intelligence that focuses on training models to

make predictions or decision based on labeled training data.

Supervised Machine Learning

! }

K Predicts continuous numeric value \ K Predicts discrete categorical value \
* Example: Stock price, temperature, etc. * Example: Customer chunk, email spam or
* Common used regressors: Linear ham
regression, random forest regressor, ridge  Commonly used classifiers: Decision tree
regression, etc. classifier, random forest classifier, SVM, etc.
* Evaluation metrics: Mean Absolute Error » Evaluation metrics: Accuracy, Precision,
\ (MAE), Mean Squared Error (MSE), etc. / \ Recall, F1 Score, etc. J
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Step into

What is Regression?

@ Logistic regression: What and Why?

0 Linear Vs Logistic Regression
@ Use- Cases
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What is Regression?

, Regression Analysis is a predictive modelling technique .
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, It estimates the relationship between a dependent (target)
and an independent variable(predictor)
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Logistic Regression: What and Why?

Logistic Regression produces results in a binary format which is used to predict the outcome of

a categorical dependent variable. So the outcome should be discrete/categorial
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Logistic Regression

Logistic regression: predict a categorical y [yes/no)
dependent variable from a number of (Took up offer?)
independent variables. !
r / YES e e 0 e o0 o0
\K ! Ny
n 8% 5%
Will purchase Age
health insurance:
Yes / No 42% 33
ln—= bo & b1X1 NO |0 00-0-0-000 @ T -
% P 18 _1,(5), 95 60 X lyrs]
(Age)
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Logistic Regression

e~ E R R

LetY = e BO+B1 *

Will purchase Age Income Level of Family or
health insurance: Education Single
Yes/No
Thenp(x)/1-p(x)=Y
ln— = bo -+ b1X1 + bzXz -+ b3X3 -+ b4_X4
. p(x) = Y(1 - p(x))

Maximum Likelihood o(x) = Y - Y(p(x))

: E_ 1=Yes : ( p(x) ) - e/}0+/31x p(x) + Y(p(x)) =Y
4 1-p(x)
PO)(1+Y) = Y

® o=No &

eﬁo*’pix
1 4+ ePothrx

p(X) =Y/ 1+Y

5
employee rating Rpp— p (X)
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Linear Vs Logistic

Linear Regression Logistic Regression

@ Continuous variables ) @ Categorical variables

@ Solves Regression Problems ) @ Solves Classification Problems )

@ Straight line ) @ S-Curve
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Use Case

Classification

Logistic Regression: Use - Cases Problems

Weather
Predictions
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Implementation of Logistic Regression

Collecting Data

1
:2

3
\.,

Data Wrangling

Accuracy Check
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Case Example: Disease prediction using Logistic Regression

IN ST

Age BloodPressure Glucose Diabetic

© import numpy as np
import pandas as pd 0 25 120 85 0

import matplotlib.pyplot as plt 1 39 130 90 0
from sklearn.model selection import train test split

from sklearn.linear model import LogisticRegression = 190 Lo 1
data = { 3 50 135 150 1
"Age": [25, 32, 47, 5, 35, 60, 28, 55, 48, 45], 4 35 128 88 0
"BloodPressure”: [120, 130, 140, 135, 128, 145, 118, 150, 138, 132],
"Glucose": [85, 90, 160, 150, 88, 170, 80, 180, 140, 110], 2 o0 4 1
"Diabetic": [0, ©, 1, 1, ©, 1, 0, 1, 1, @] 6 28 118 80 0
} 7 35 150 180 1
df = pd.DataFrame(data)
8 40 138 140 1
df
9 45 132 110 0
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Case Example: Disease prediction using Logistic Regression

4]

Age BloodPressure Glucose

IN ST

o X = df[["Age”, "BloodPressure”, "Glucose”]] # Input Features i
y = df["Diabetic”] # Output Label 0 25 120 85 [
X 1 32 130 L

2 47 140 160

3 30 135 150

4 35 128 88

5 60 145 170

6 28 118 80

7 55 150 180

8 40 138 140

9 45 132 110

14.02.2025 Logistic Regression/Dr.N.Nandhini/ASP/MCA/SNSCT

12 /12



g

Case Example: Disease prediction using Logistic Regression ¥

N ST T

© x train, X_test, y train, y_test = train_test_split(X, y, test_size=6.2)
X test

r—
-2
et

Age BloodPressure Glucose

3 30 135 150 m
2 47 140 160 W
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Case Example: Disease prediction using Logistic Regression

'D model = LogisticRegression()
model.f1t(X train, y train)

single patient = np.array(|[25, 120, 85]])
single prediction = model.predict(single patient)

result = "Diabetic™ 1f single prediction == 1 else "Mon-Dlabetic”
print(f" # Prediction for Single Patient:")

print(f"Age: {single patient[@][@]}, BP: {single patient[®][1]}, Glucose: {single patient[@][2]}")
print(f"Prediction: {result}”)

-+ ¥ Prediction for Single Patient:

Age: 25, BP: 120, Glucose: 85
Prediction: Non-Diabetic
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Case Example: Disease prediction using Logistic Regression

IN ST

0 # Visualization: Showing the single patient prediction
plt.scatter(X[ "Glucose”], y, color="black™, label="Existing Data")
plt.scatter(single patient|[:, 2], single prediction, color="red”, label="Single Prediction”, marker="x", s=200)
plt.xlabel("Glucose Level™)

plt.ylabel ("Diabetic (1=Yes, ©=No)") Diabetes Prediction for a Single Patient

plt.legend() 101 e Existing Data ® e e o o
l i . . i i . . X  single Prediction
plt.title("Diabetes Prediction for a Single Patient”)
plt.show() 0.8 -
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