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1. Overview of Regression Analysis
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e Definition: Regression analysis is a statistical method used to model the relationship
between one or more independent variables (predictors) and a dependent variable
(outcome).
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Purpose:
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o Predict the value of the dependent variable based on independent variables.
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o Explain the impact of changes in independent variables on the dependent
variable.
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2. Types of Regression Models
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Simple Regression:
0 Al Jelua e
o Oneindependent variable.
o daluall e 2l J 3l s sl Jlia,
o Example: Predicting house prices based on square footage.
Addall lasdy):
Multiple Regression:
STl e ) e,
o Two or more independent variables.
o adsallyCaall s g daluall Jlo 2l 3l jlanly sl e,
o Example: Predicting house prices based on square footage, number of
rooms, and location.
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Linear vs. Non-Linear Regression:
0 JUi) aiie JadS clidlall Jiad : el Y=B0+B 1 X Y=Lo+L1X).
o Linear: Models relationships as a straight line (e.g., Y=B0+B1X Y=L0+1X).
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o Non-Linear: Captures complex relationships (e.g., curves, exponential
growth).
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3. Linear Regression



o Figalll Jiai
e Model Representation:
Y=BO+P1X1+p2X2+...+e Y=Lo+L1.X1+L2X2+...+€

o YY: &l il
o YY:Dependent variable.
o XX sl ¢l yuaid),
o XX:Independent variables.
o BB; ablad) ¢Juall) el
o PB: Coefficients (slope, intercept).
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o E&&: Errorterm.
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Strengths:
o Wlua Jlad ¢ yuuslll Jew cdavay,
o Simple, interpretable, computationally efficient.
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Limitations:
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o Assumes linearity, sensitive to outliers, cannot model complex patterns.
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4. Non-Linear Regression
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Definition: Models relationships using non-linear functions (e.g., polynomial,
exponential).
ALl
Examples:
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o Population growth: Sigmoidal curves.
0 Al zilai ey YN AS ja,
o Enzyme kinetics: Exponential models.
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Strengths:
0 el CUlEMNall il ¢y e,
o Flexible, captures complex relationships.
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Limitations:
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o Risk of overfitting, computationally intensive, requires more data.
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5. Model Evaluation
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e Assumptions:
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Linearity, independence of errors, normality of errors, homoscedasticity
(constant variance).
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Metrics:
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RMSE (=il (1S J8 i) i) Ul (a1 (Ladd) ilay ya Jaa e jda),

RMSE (Root Mean Squared Error): Measures prediction error (lower =
better).

R-squared (R2): Jusdl (S aéi)) WS of (A O (1) pmsall Cplil dpusd).

R-squared (R?): Proportion of variance explained (O to 1, higher = better fit).
Adjusted R2: Lauaadll bj.k\)é\j\ @A Glutiadl 2ae .i::.u'A.a

Adjusted R?: Adjusts for number of predictors to prevent overfitting.

émw (#8adl) (k-fold):
Cross-Validation (k-fold):
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Splits data into KK subsets for robust performance estimation.
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6. Practical Steps for Linear Regression (Example in R)

Uil St data <- read.csv("dataset.csv")
. Load Data: data <- read.csv("dataset.csv")
. Qi) dilésiul: head(data), summary(data).
Explore Data: head(data), summary(data).

. Split Data: Training (80%) and testing (20%) sets.
z i) ¢l model <- Im(Y ~ X1 + X2, data = train_data).
Build Model: model <- Im(Y ~ X1 + X2, data = train_data).

1

2

3

4.

5. 20) JLis) 5 (%80) < clily ralibed) asudio).
6

7

8

9

. a3 summary(model), RMSE, R2.
10. Evaluate: summary(model), RMSE, R2.



