




















































































ST 02 Week 20

Simple Linear Regression

Problem settings

Given paired observations Xi yis from model
Yi βo β it Ei

with ElEil 0 iE n and Var Ei 2 0 _Keen
Also assume Cov Ei Ej D for all itj

Here we focus on fixed design then what is
a random design I i us x.jp

Parameters to understand βo β
Fact Eigil Po β Xi Varlyi 02 and

all Yi's are uncorrelated
2 If EinN 0 021 3 Yin N Potβ Xi 023

and Yi's are independent

LSE of parameters

Define the loss function
L βo β EE EI1Yi po p.xi























































































Then let's find the minima of L

Lipo pis 29 19 Po p Xi Ii

2,118 β
2 Xi Yi Po p Xi 121

8 5 Px ̅
β E fXi x ̅ Yi JI EXiYi nxJ̅

ET IX x ̅ 12 ETXP nx ̅

What about the estimator of

ET
19in B 3

Properties of estimators

1 E β Po

var if I
21 E IR I β
Var β Ei Xi x7̅























































































Inference for parameters in the case of Normal

Further assume Ei g 1410
22

3 Yin NaPotβ Xi d l and Yi's independent

In addition f β I p

Bi N β
s

with ET Yi Bo fix 3
R 2

The estimated standard errors

ES.E.IE

E.SE β I
CX x ̅ j

Lemma 1 k 22ft 2

27 β 122 and β the
ES.E.IE























































































continued
3 BI and β

ES.E.PT
the

Confidence Intervals

1 2 100 confidence interval for Po is

β tz.n z E.S.E.IR

1 d 100 confidence interval for β is

β t n z E S E Iβ
Test the slope

Ho p b us Hi i

T E.IEp
tn z under Ho

Verification by MLE still assume Normal

LIP.pl 5 FI aexpf kcyi po pixi7

f exp Easy p pixity
























continued
Then we can further have the log likelihood

l Po pi a In k 2,9 19 Po βaxis c

Which part is flexible How to maximize it


