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SIMPLE AND LINEAR REGRESSION ANALYSIS

Regression analysis is a statistical technique used to study the relationship between a dependent variable (Y) and one or more independent variables (X). It helps us
understand how changes in an independent variable are associated with changes in the dependent variable and can also be used for prediction.




IR T XRgp gfaa— fo=awor

UfaTH faRAWT (Regression Analysis) Teb TiRSIHIT dehiich & foIgeT SUAINT MM TR (Dependent Variable — Y) 3R T TT 31 Fada =R

(Independent Variable — X) & 1< Y&¢l BT 3T B & foTT fpaT ST § 1 39D GRT I8 JHSH § Tergdl fHad! g fob Wdd TR § uRad+ g1 R
3T =aR H ford TR uRad 81 Tobdl & auT HiasgaTuft (Prediction) i &1 ST 9l g |




H d%-‘?q — MAIN OBJECTIVES

1. Variables o ST H&e &1 HIGHT|
2. Dependent variable ?H@W S{JHIA AT
3. Independent variable & UHTd BT 3ETTH HAT|

4. Business, economics, science 3R social sciences H forecasting XTI

5. g gHe e X H uRada v 3 g UeR Jefid g1




MEANING — 3 )

Simple  regression  analysis  examines relationship  between  one  dependent variable and one independent  variable.

Simple Regression Analysis ﬁw 3‘"% iR' (Y) 3’?'? W W ER' (X)%WWE‘IW T [T ST 5 |
O alexUl

 Advertising expenditure — Sales

 Study hours — Examination marks
* Income — Consumption

» Temperature — Ice-cream sales

gfe §H Ug ST 918d & 1% advertising expenditureagﬁ Ul sales ﬁ. ﬁ’_cFIT tlﬁﬂ?h E?f b dl %,?‘ﬁSimple

Regression T TN {501 ST G B |




SIMPLE LINEAR REGRESSION — FR@'%% SIGUIEE]

. SIX AR Y F ol Y P TP straight line TRT e faodT SITAT 8, @ S Simple Linear Regression F8d g |

Regression Equation

e Y=a+hX

S

* Y =Dependent variable / 3T TR
X =Independent variable / TdH TR
* a=Intercept/ Constant

» b=Regression coefficient / Slope

* Interpretation

. Y=20+5X
. dggETe T

o TEX=08, M predicted Y = 201

o XH1unit P IE T IR Y H S 5 units B gi R




REGRESSION LINE — U THA 3]

A regression line is the line that represents the estimated relationship between X and Y. In simple linear regression, it is generally written as:
Y =a+hX

Here Y/ represents the predicted value of Y.

Regression Line EI—EQET%G?[ X 3R Y P & &amﬁawuﬁu"cﬁfaamﬂ%l Simple Linear Regression f[g@f HMHT: 9 UDhIR ﬁ‘IETGI'IFIT%:
YA=a+bhX

gl YA, Y & ST (predicted) Hed &1 GRITAT € |




SLOPE AND INTERCEPT — G101 Ud 3{d: WS

A. Intercept (a)

The intercept is the expected value of Y when X is zero.

Intercept 3 Y & STATT Yoo PI GRITAT § 56 X BT Hed LI 8|

B. Slope (b)

The slope indicates the expected change in Y for a one-unit change in X.

Slope SATAT § fob X H Te unit IRad= 811 WR Y H 3fiea a1 uRac sruféa |
smﬁw

* b >0:Positive relationship

* b <0: Negative relationship

* b=0: No linear relationship according to the fitted slope

3algrUr:

*  Y=50+3X

- TElb=35 ! 3 X H 1 unit B IfG BF TR Y & A 3 units BT (G BT STAM G|




LEAST SQUARES METHOD — <JTcH a1 fafe

» Simple Linear Regression | regression line & coefficients TTHTA: Least Squares Method I estimate m\?ﬂ?fél
. IPHTIEIT T line U 31 8 FSTRI actual 3R predicted values 3 S errors & squared values T $d GRT gATH &1

ool

* Y =Actual value
* YA =Predicted value
* Y—YA=Residual/Error

X HTHT A
Least Squares Method Leps| regression line W%Wﬁm actual observations 31 fitted values & S deviations %ﬁﬁﬁﬂﬂﬁﬂ‘eﬁl

The least squares method selects the line that minimizes the sum of squared residuals between observed and predicted values.




RESIDUAL OR ERROR — STIRIY/FfC

Regression T

e=Y—=Y"

S8l e residual %I

Residual actual value 3R predicted value & §d W%I

A residual is the difference between the observed value and the value predicted by the regression model.
Jalerur

. TfQ actual sales = 2100 3R predicted sales = %90,

« e=100—90=10

. 3fYfd residual = 101




ASSUMPTIONS OF LINEAR REGRESSION — uxd A=y

Linear regression %G’ﬁlﬁ@@ﬂ%%ﬁww assumptions g g;

1. Linearity—m

- X 3R Y P T GSY DI 3T FUY linear form A represent CRISIRCA

2. Independence — I AT

- Observations/residuals & SFTIRT®H dependence :Ié)fﬁﬁ:ﬁiﬂ%ﬁl

3. Homoscedasticity — HHT variance

»  Residuals ®1 variability predictor o T levels TR TTHIT A BT ElRY

4. Normality of errors —gﬁﬁaﬂm

- Classical statistical inference § residual/errors T normality Hscdl;l\UTEPf qhd! g, faRvar Bie samples T |

5. Absence of serious outliers
« dgd YUTGRITC outliers regression results I BB THIFAT IR Jhd 3|

6. For multiple regression: limited multicollinearity

Independent variables & d1 AP correlation :I?T@WQT%QI




5 APPLICATIONS — B’Cl?ﬂﬂ

SIMPLE REGRESSION <

Simple Linear Regression &1y fafia éa;ﬁﬁ%mam%

* Business

Advertising expenditure P 3MYR W sales forecasting |
+ Economics

Income 9 3R TR consumption &1 SIHIAI

+ Education

Study hours 3R marks & &9 relationship T analysis |
* Agriculture

Rainfall & TR TR crop yield T estimation |

*  Marketing

Price changes & ITYR TR demand BT prediction |

* Finance

PO financial variables & SMYR W returns TT 3= outcomes DT statistical modelling |




ADVANTAGES — <1TH

1. Simple to understand and interpret.

2. Useful for prediction and forecasting.

3. Quantifies the relationship between variables.

4. Can support business and scientific decision-making.

5. Provides useful statistical measures such as coefficients and R2.

1. JHAAT 3R interpret bl &I'e[&m &I'Iﬂ'l:[%l

2. Prediction 3R forecasting ﬁB’C@Tﬁ%I

3. Variables & T&¢ BT numerical form ffBCIT:IHWT%I

4. Business 311 scientific decision-making ﬁﬂBTCIFITW_cIT%I

5. Regression coefficients 3R R2 a@%cﬂqpfstatistical measures TG BT ¢ |




LIMITATIONS — S THTT

1. Regression relationship &1 model B % cifdh causation Grqﬁ-aqu m :Iﬁ W |

2. Qutliers results &) UHTFAd B Tbd g |
3. ITctd model specification | misleading conclusions ﬁ-lﬂﬂﬁ%l

4. Predictions data range | dgd dlgx P WR unreliable BT bl g |
5. Correlated observations 4T violated assumptions statistical inference ﬁqﬁ-ﬂﬁHWﬂﬁ%l

6. HAd R2 T@HR model BT quality T FURT 8T BT AW




QUICK REVISION — R JRTG T

Simple Regression: 1 dependent + 1 independent variable

Simple Linear Regression: Y/ =a+bX

a: Intercept

b: Slope

Residual: e=Y—-Y"

Estimation method: Least Squares

» R2: Explained variation T proportion

* Positive b: X aa%ru? predicted Y EIE_CIT%

» Negative b: X aa?ru“\f predicted Y ‘EIEHT%

» Multiple Regression: 1 dependent + 2 I 3fH independent variables

 Key caution: Regression # automatic proof of causation
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