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e Vi~ Bo +€
° Vi~ Bo + BiXi*e;
e F-stat=(t-stat)?

t-statistic: t = 21
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2.8 Confidence intervals and bands

e Confidence interval (at each point x)
For each of x, P(E(Y|X=x) In C.l.)=1-a

e Confidence band (for the entire line) y_-_-_/g -fé'x'

P(For allx, E(YX=x)in C.8.)= 1-q trae 175 ’:Sf"s“
/ 2 g
/- T
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For n C.l.s, n(1-a) of them For n C.B.s, n(1-a) of _/
covers the true value at x them covers the whole 3
true regression line
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2.8 Confidence intervals and tests

e Fitted value: E(Y|X=x) for different values of x

What is the mean daughter height if mothers height=x?
Fitted value: E(Y|X=X)=B,+BX

Estimation: 9 = Bo + B1x

Estimation uncertainty: Vo (£’ |x)-7]x) = Varl(B, - 5,)+ (f,~ f)x)

» Itis not a prediction, no error term, so no o2
I i %)%\ 4
sefit(y[x) = ::r( Y )

e Confidence interval fo\r E(Y|X=X): (pointwise)

y £ (g .n-2)sefit(¥ |x )

~\Confdence band for E(Y|X=x): (for entire Ilne)/

(Bo + Pix) £ [2F (x; 2, n — 2)]2sefit(9|x)
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2.9 Residuals
® &=y —9i=yi—Po—Pixi
e Check the goodness of regression fit
e Common dplots
Forbes' dat
]
A /
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» Case 12: possible outlier

1) 146

Fied whisas

» remove Case 12 and re-do the regression

» Summary Statistics for Forbes' Data with All Data and with
Case 12 deleted

Quantity  All Data

Delete Case 12

Bo —42.138 —41.308

By 0.895 0.891
se( ) 3.340 1.001-
se(31) 0.016 0.005 =

& 0.379 0.113

~J) R2 0.995 1.000
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Var(Y|X) = o2

¢case ¥ predictor 1 predictor p
1 |1 | X1 X1p
2 | )2 21 X2p
n | Yn Xn1 Xnp

Y
P |-
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e Observed value in Matrix form:

i

Y

e Regression Model _~ ¢ %> %2777 Xp)
E(Y X =23dy BiX1 + BoXo + -+ + BpXp

A

(1)
1

X11
X21

Xn1

|

intercept
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= Matrix Notatlon for Multiple ‘
Regression 3
nx(p+1) nx1
AL B X1p
X — 1 Xo1 X2p 8= _
1 Xm Xnp
multiple linear regression in matrix notation
o ly=xg+e]
= the ith row isf y; = Bo + B1Xi1 + BeXia + - -+ + BpXip + € ] @(f’,
about the vector of errors e: Hotle] [CoMlaiRy) o KRG L]
I*ﬁ(-E) -0 V‘“’ll'(E) N Covles,g) Varle;) . Covie,e,) B r:rgl
? R - : : ; — n
\ Covlg,.g ) var(e,) / ﬁ
CimE(8 )z0 Yo, (€;)=0 €14
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