5 assumptions of Simple Linear Reqgression (SLR)

e Existence — for any fixed value of X, Y is a Random Variable with finite mean & variance
o this defines a set of conditional RVs: Y|X=x

e Independence - Y; are independent of each other
o the Y;are Independent & Identically Distributed (iid) RVs

e Linearity — the mean value of Y is a straight-line function of X

o The SLR equation describes £4x_x in addition to Y[X=x

FIGURE 5.5 Straight-line assumption

e Homoskedasticity — the variance of Y is the same for any value of X

e Normality — for any fixed value of X, Y has a normal distribution
iid
o YiIX=x ~ Nty o) with no subscript on o°




Statistical Model for Simple Linear Regression

iid
e Y =B +BX +&, &~N(0,0°) i=12...,n
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e | east Squares Estimates (LSE) for o and B3

o Minimize the Sum of Squared Errors (SSE)
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S=S5E = Zi:lei - Zizl(Yi —Yi)
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Linear Models in R:

> model <- Im(dist~speed, data=cars)
> summary(model)

Call:
Im(formula = dist ~ speed, data = cars)
Residuals: .
Min 19 Median 3Q Max SE(,BO)
R -29.069 -9.525 -2.272 9.215 43.201
Po o SE(,)
cients:
stimate Std. Err t vafue Pr(>|t|)
(Intercept) -17.5791 6.758 -2.601 0.0123 *
speed 3.9324 0.4155 9.464 1.49e-12 ***
- —>
Bi " Signif. codes: 0 ‘k*%’ 0.001 k%’ 0.01 ‘*’ 0.05 \.’
= - N n-2
O;'_SHX

—

Residual standard error: 15.38 on 48 degrees of freedom
Multiple R-squared: 0.6511, Adjusted R-squared: 0.6438
F-statistic: 89.57 on 1 and 48 DF, p-value: 1.49e-12

89.57 :9.4642/

dist =—17.5791 +3.9324 * speed



Prediction of a Conditional Average vs. an Individual Value

£y —x, :,éo +ﬂA1XO vs. Y, =B+ BX

2
O

3 =Y - 3% and B ~N|B,——"
b=V -5, AN A

e Conditional Average:

iid
o Y, | X =Xy ~ N(ﬂo"’ﬂlxo' 02)

o Y and ,81 are independent RVs caaa
o CUOr ey e, 1, SE(fxy,)
>

o The collection of Cls at all values for x, gives an envelope called a confidence band

e Individual Value:
o An individual value has the same prediction, but more variability

@) X=Xy —

ClforY,, Y, *t, ZSE(Y,\szo)
2"

o The collection of Cls at all values for x, gives an envelope called a prediction band





