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Matrix Notation for Multiple Regression

® multiple linear regression in matrix notation
Y=X3+e

® |east Square estimation for [3

RSS(j3) = }:‘\ % ’3
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Matrix Notation for Multiple Regression

® multiple linear regression in matrix notation
Y=X3+e

® Least Square estimation for [3

RSS(B) = X (vi — ¥i)?

They are scalar
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Matrix Differentiation

e Remember ® .05
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Least Square estimator

e Least Square Estimator:

Minimizes
RSS(P) =Y -XB)Y-Xp)=Y'Y -2Y' X[+ (' X' X[
Find Minimum by differentiation 9 gy 2 M B =M

/ op W op
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Probability Calculation of Matrix

i

e Mean Z”li-"}' . Z”HE(’(:‘) i
P CE(x, A is mxm constant matrix £
E(AX}:E Zalr“r w Zﬂ_! {11) :AE(X}
X is mx1 random vector
\ Za miVi | Z”miE (%)

e Variance

Var(AX) = E([AX — E(4X)[AX — E(4X)])
= E([4(xX - EQO)J4(x - EQ0)])
= 4E[(X - E(X))(X — E(X))]4'
= AVar(X)A'

EAX)=AEX) | [VaraX) = AVarCOA| %A egx)
ElX) > a B(X) Var(aX) = a Ve (X)
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Properties Least Square estimator

¢ Model
(J=XB+e) E(e)=0.Var(e)=oc’1

e Least Square Estimator (LSE)
B=(X'Xy'X'Y

e Mean of LSE Llnbiasedness mean of estimate= truth)
Ep)=(X'X)'"XEX) = (X' X)X E(XB te) o
S gy - VN(XP -!-E) = Vq,-(f'):: )

e Variance of LSE AY e Al
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e Properties
tr(4A+B)= i a,+b, =tr(A)+tr(B)
(A= i . Z — tr(BA) H R é‘i B A
Diagonal of AB Diagonal of BA tms) : b' lB A )
m(E(AD)= E(a,)=E a,)=E(r(4))
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Properties Least Square estimator

e Model

Y=XB+e,
e Residual sum of square
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