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(AN Since V; = span{A;}, Py, = A; i(ATA)'AT and PyY = A;(ATA)'ATY
" 2= 2Pdh AL
vjz&l-?—y .=+ For the model space Vj, = L.e. consider the mode :
” Y A XoBo+ X1 8) +---+X;Q,L
RSSy, = Y|~ |PvY|* =Y'Y — (PyY) PyY =Y"Y - Y Pl P,Y
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‘—Ji
Revevr]| = Yy —y'P,Yy =Y'(I—Py)Y = ||(I— Py)Y||*| = R-Re=R3=Rx
—.OW G A &_'Pn‘:- dm (exercise, prove that this is an
OO Since W V ﬂV—Ll and V V.1 CV, om nal projection matrix .
—u ————sHint. Py Pr.=RrRz,
Fravedm‘spac v =FeFr.=Fr..)
vt | Py TP P Py Py By )]
isa c —r1r__ — % Chr:ﬁsﬁ:
‘ . , L
and MZ = (I-Py_)PyY = (Py,—Py )Y =Py¥ - Py Y4453

x Since R"=WooW,®--- oW,V andWo LWy L LW, LV,
OY = PyY + PyY + -+ Py¥ + P Y

Partiti Y

Purbibion o PyyY L Py Y Lo L Py¥ L P, Y —— | Aova
of sguares YIZ = [Po PI2 2 1Pw V12 o o e VIR o 1P VPt
BB s [V — [Puf [+ [Pu¥ [P+ -+ [P+ [Py ¥

ANovA )+ When X, X,..., X are mutually orthogonal,

W: = span{Xc}
AATAY AT - A (AL ALY AT =Py, = Py, — Py, = Xo(XT X)) 7' XT | Ai=[Ai Xi]

= i

@. Consider the sequential ANOVA: fori=1,... ,k, M ANOVA in LNp.26]" **

gﬁ:’;#&:?lﬂ» H(gl) B=0 (0 =Vi_1) vs. Hf(f) : B.;AO (Q=W)

:(PlT'RSS&—RSSQ = RSSy_, —RSSy,=Y'(I-Py_ )Y -Y'(I-Py)Y /=5
lf:m of sguares] —y’! (Py,—Py_)Y = YTP‘ Y = YTPWPWY = ||PWI:J|—

UVP_EZQand dfe, —dfo, = dim(W Wi) = ri- Ryt may be 2.0 en mifﬂcsnnt(fj,co e
(P2) PW iPW_[.iJr Py, where A
V=XB7E) _ Py XB = (Py, Py)(Xabo -+ X iBys + KBy T Kay)
o Vie= Xo,* Xt-n — .
Vinse v?;::v;.. % (P, —Py_ )X+ +XuBy) = Pw,(wi+ -+ u) a——
* Ry Xe=0 Xo,X1,..., X are mutually orthogonal = Ui eSpan{Xa‘.}g'Wi'
Sor =025 Py, XB — Py = (X;(XIX,) "' XI)X,B, = XB, — ;. e———LF
By (NI) —s=Tank(Pw,)= dim(W)=V;
iniNp30] & P&~ N(0, 62y IP,), where Py, 1Py, —Pyand Py, = Py,

s, Pw,Y ~ N(Py,(u;i +--- +w), 6°Py;) (csﬂnX 2 Re. YR, ) =R,
(P3) |PwY|? =Y PyY =(XB-+e) Pw(XB+e) SRy

7 |b

— (XB)TPw.(XB) +2(XB) P&+  Pye FV, Pl By 08y
— HPWiXB||2;|‘3(XB)TPWZ-§+§TPWZ-§ 2.(8/6%) |{in LNp30
where &' Py,e = €' Py, Py, Py,€ = 6°(Py,)" (Py,/0*)(Pw,€) ~ 0*X;
- — — —— = |
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@ 1) E(RSSy_, — RSSy) = E(XTPyY) = E(|PwY|) 2

= [BuXBL + 2(XBY Py Ee) +EE Pue) [

P i+ -+ up) |+ ri0” w=0 6 | 2 vz

“— Note. If M: a symmetric matrix, and Z ~ N (g, X), then [+ 2UMZ-4'MuU

Z: a random variable T T 5 -,
r—»E(Z_MZ) :LMH—I—U’&CG(M;). E(ZMZ)—Z“MH-H Mu

E(z2)=[E(2)]*+Var(2) [ -.»
(P5) For the residual space Vki, +E|(Z-4) i” (Z-Il)l
_RSSy —¥Y'(I-Py )Y —Y'P, ¥ — P, y[2 |~EltdeaMew]}
Ry, Y- Vi = i viL L ~ "
o R 2 , = EftIM(z-ux2-41}
IRl i/ VL—EJFPVLG =Pyie ~ N(0, 0Py )=bfME[(z-uxz-4]}
% 2=¢lP m(W) =T
E(RSSy,, I vt 1= viE Xn . —

-RSST: , (EEa] YO O 2\
:: — (7 — spanix}) ;
Tmm)*:g E(RSSy) = E(|Py,.Y|?) <u)6_é

ANOVA (46) Since Wo L Wy L -+ L Wi LV,

By (N4) éP%X,...,PW Y PVLY are

,-f' L‘,ﬁg independent random vectors

%,%;:9_ = ”PW()YH27° .y HPWkYH27 HPVklsz
For ixg are independent random variables

"/ bl 2
E~N(Q,6T)

% Further reading: Seber and Lee (2003), Linear Regression Analysis, 2" edition, Chapter 2.
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