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Matrix representation
 Given the data matrix, /— the doctn form you will see in the labs
| From same unit/ ; .
obgect / person/ Y. X X . a row: one group of observations
product / time /... gryl va” e in a column: one variable
Y1 % T2 Tom (response or predictor)
tbh row Je— Xj: the observed Jth
Yo ! Tal Tor o T variable data from
ith unit
» We may write a linear model as follows (functional form): fori=1, 2, ..., n,
.
v v v
Y, = ﬁ%ﬁl gl(a:“,...,a:im) + ,Bzgz(a:“,...,a:im) + ...+ ,Bp_] gp;](a:il,...,a:im) + &,
Y E 1 91 9 - 9 a row: one group of observations
Y ! g G e Iy a column: response or effe‘cst o
Yy bl g g oo Gop- A
2 E 21 2 2p—-1 No“'e We neQA 2 m
e .@ to aeb the matrix
Yn 1 In1 In2 gnp—l
where 9i= 91(_33@--»33@
> the expression is (i) ugly notation (ii) conceptually awkward
» matrix/vector notation is more elegant E>

@ 8 8 (8 So.t P

Y i= VXI + t)(gl + QXQQ + ...+ *xgp_l + £
Yy §= 1 + gn + g t .. F i1 |t & a row: one group of
Yy E: 1 + gy + Gy + .. Gi |+ & observations
i = + a column: response or
Yn E: I + 9ni + 9o + .t gnp—l + gn effeCt
(5 fnckional Sorm ——
«*Matrix form of the linear model: 0 °SI are! %
data, mode | - ( "edepand t)
<t _ or in en
matkrix matrix ,Y - TXIB\ * ﬂ = constont variance
where nxi NAxp pxt Axl *
Y1 .-i. g ——0 151 Bo €1
1 ce B 81 &
y=| 72 x=| DT g T e 2
_yn_ﬁxed 1 gy gnp_1_ﬁ’“’d_5p—1__€n_

varience -covariance matrix, Cov(€)
and E(&) = 0 and var(&) = OQLL (Note: the assumption that errors are normally
distributed is not required at the estimation stage)\[i ., 0 ‘I

0 1]
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« Example 1 (no predictor model, seen in one samgle problem):

[finctional Form]  ©>"

. 14— . Ei=Yi-u
Ho: U=Mo vs. Hi: il ko > g s
y,’s are i.i.d. with mean £/ and variance &, i=1,....,n € E(&)-)-os’
Var(E&S
j 1 €1 statistical C:Vgei €3)=0.
1 €r modeling [makrix form ] t’m
Yn 1 en E(E)= 0 . var(€)=6"1
» Example 2 (the model in two sample problem):—, . mx ""T";L
Ho: Mi=Ma vs. Hi: Mixila [one Pfedldioz_L —. 7
4 z;’s are i.i.d. with mean 4, and variance &, i=1,....,m Y X 19X 6&)
indep. .. X . ) o
P ij’s are i.i.d. with mean /4, and variance &, j=1,...,Q]J a1 1 0
[ 21 | m [ ¢1 |[stofishical
an s A ... || modeling| | z, 1 | 10
Zm 1 O ©1 €Em, w, 2 0 1
Y= U)1 ) X= O 1 |, ﬂ = [ 14 ]7 E= 51
| wn | 0o 1 on Yo 21 0 !
functional form E© matrix Sorm
=0
Ei=2i-M > Zi=L+EL },[ ~ Y=MG+M29 +
izt > Wiy Pliae=ep | YIS ERRTE
¢ Reading: Faraway E(€E)=0 , E( S =0 cov(&:. & ') & 2
(2005, 1%ed), 22 yar(€:)= var(dq)= g2|=cov(33.83) E(&)=90 van(€)=6"L
% Further reading: D&S, 4.1 =cov(€¢, 66)“ 7 = var(VY)
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