Y=XB+e, minS(@)=> e =¥ -XB)"(Y - XP)
normal equation X' X3 = XY = ﬁ =(X"X)'X"Y.

geometric Pj2f : Y € R",[(X) .2 subspace, Ye L(X),e L L(X)

A~

E[B]=BV(B)=(X"X)"o’
fitted values Y = XB.E[V] = X3 hat matrixH = X(X"X)"' X" V(¥) = Ho®

residuale = ¥ — XG.E[e] = 0,V(&) = (I — H)o®

T —
e e

(MSE), E[s’]=0"
n-p-1

o’ ¢f1]east squares estimator s =

~

v, ®(XTX) "% i B diagonal element. T = P=P, ~T(n-p-1)
S4/V.

H 41 —H #_idempotent.(i.e., H>=H,(I-H)*=1-H)

- A~ - T A~ - T -

mean response Xn :Yn =Xn B,V (Yn)=0c"Xn (XTX)"'Xn
., . = o .
new observation 7 predition Xnew) : Y hinew) = Xn(new) [

V (Y hinewy =Y 0) = 21+ X (XTX) " Xn)

Source of Variation  SS df MS
Regression ZZ(? vy p SS(R)
’ p
Error o n-1-p SS(E)
_Y )? 2\E)
YI 7)) =
Lack of fit — o c—1-p SS(LF)
ZZ(Yj_YIJ) C_l_p
Pure Error — n-c SS(LF)
ZZ(YU_Y])Z n—c
Total n-1

Z(Yi _V)2

¥ B=0,E(MS(R))=0"; %7 L5 E(MS(R)) >0’



_MS(R) "

Hy: b= i B#0,F = MS(E) ~F(p,n-1-p)

SS(R) _,_ SS(E)

Coefficient of Multiple Determination( R* = = ,
SS(TO) SS(TO)

<R*<1)

SS(E)
adjusted R’ =1—’;SLUB';’ $EAFEBLRIE B AT R A S C AT
n-1
- :M, % F,.>F(a,c-2,n—c) * £ # & linear 1 %
MS(PE)

2(p+D EANAR R

leverage: & h, > 2h= 2% 5 4_high-leverage
n

B =B XX B =B _ V=9 V=)
(p+1)s’ (p+Ds’
A p+l=rank(X) F (i) & “H% 0B Hhiba)”

Cook’s Distance D, =

(DFFITS,)? _(ﬂm NES X)(ﬂm P ,DFFITS, _Y(” (2()
s(,) (l)\/_

DFBETAS; =M(2,i)

Siyv Vi \/ﬁ
extra sum of square
Source of Variation  SS df MS
Regression SSR(XI,Xz,X3) 3 MSR(XI,Xz,X3)
X, SSR(x,) 1 MSR(X,)
X, 1% SSR(x, [ X)) 1 MSR(X;, [ X,)
Xs | X5 % SSR(X [X,%,) 1 MSR(X; [ X, %,)
Error SSE(X,, X,,X;) n—4 MSE(X,, X,,X;)
Total SSTO n-1

SSTO = SSR(X;, X,, X;) + SSE(X,, X,, X;), SSR(X;, X, X;) = SSR(X,) + SSR(X, | X;) + SSR(X, | X;, X,)
2 SSR(X, | X,)
01,2 —

SSE(X,)

SSE(RM)—SSE(FM)
deM _dfFM
SSE(FM)
dfey

HO
H,:(RM),H, :(FM),F" = ~ F(df g, —df.,,df,)

* F" > F(a,df, —df,,,df,,), % rejectH,



¥ F" < F(a,df,, —df,,.df,,), rejectH,

1

MLE:minI(ﬂo,ﬂl,g2):—gln(27z)—nln0'—2 Zn:(yi B, _ﬂlxi)z’a_z :¥

2
o~

SSTO SSTO
SSR(x,) SSR(x;, %) SSR(x,)
SSE(x) SSE(xy, %) SSE(x)




