Fitting the Additive Model in R

> o=1lm(weightgain~diet+drug, data=d)
> model .matrix (o)
(Intercept) diet2 drug2 drug3

1 1 0 0 0
2 1 0 0 0
3 1 0 1 0
4 1 0 1 0
5 X - 1 0 0 1
6 K 1 0 0 1
7 1 1 0 0
8 1 1 0 0
9 1 1 1 0
10 1 1 1 0
11 1 1 0 1
12 L 1 1 0 1
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R: The 3 Vector

fum DX XY

> #betahat vector:
>
> coef (0)
(Intercept) diet2 drug?2 drug3
41.616667 —5.0%3333 -2.100000 -2.550000
A /

A A\

p L A e
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R: Var(3) and Error Degrees of Freedom

> #Estimated variance of betahat:

-1
ivcov(o) = \/;\ﬂ(égxt 87—(>(; XRX

(Intercept) diet2 drug2 drug3
(Intercept) 0.8186111 -4.093056e-01 -6.139583e-01 -6.139583e-01
diet2 -0.4093056 8.186111e-01 [F5.759159e 17 —6.759159¢e-17]
drug?2 -0.6139583 [F6.759159%e-17) 1.227917e+00 6.139583e-01
drug3 —O.6139583|—6.759159e—17 6.139583e-01 1.227917e+00

—
— 0

> #The degrees of freedom for error:
>
> oS$Sdf

(1] 8 = N-rRawk(X)=N-r =1nR-4=73
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§.u:) Ve Y k=L, v Ceiy V' €y £ 1 domi
R: A Function for Point and Interval Es’[ima’[iy""'L Y

estimate=function

{

lmout, C,a=0.05) a/,
[ECYA

S —

>
+

+  b=coef (lmout) = a0 tvar
+ V=vcov (lmout)= o ( R R

+ df=lmout$dff n-r
+ Cb=C%*%Db :Cég

+ se=sqrt (diag (C$*%V%

+ tval=qt (1-a/2,df)

+ low=Cb—tval*seQééK'tV"J&tE'l-slx.\"‘)".C.<-\ , k=h-d
+

+

n

+

n

+

+

n

up=Cb+tvalxse Q(:,él-o- tvel ’é?g"n(x:x)"g“‘ , klelq
m=cbind (C, Cb, se, low, up)

dimnames (m) [ [2]]=c (paste ("c",1l:ncol(C),sep=""),
"estimate", "se", r
paste (100%(1-a),"% Conf.",sep=""), Eu)(é

. "limits") C _ gcl’l) C/é

—_

} —~

C
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R: Entering a C Matrix
I’-k °<Z {g? (&3

C=matrix(c(

0, 1/3, 1/3,
1, 1/3, 1/3,
1/2, 0, 0,
1/2, 1, 0O,
1/2, 0, 1,
-1, 0, O,

o, -1, 0,
0, o, -1,
0, 1, -1
,ncol=4,byrow=T)

=
~ ~ ~ ~

~

~ ~

~

+ + + + + 4+ + + + + V
— OO0 O0OOrRKFRP K
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Dena 3 S
Diet | ws.
Deua 1 Vs,
Deva 4 Vs
DRrua 2 Vs

Mean
Mear
DieT 2

Dpnan 2
Dnuc 3
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R:

+ + + + + + V

+ + +

Function for Testing Hy : C8 =d

test=function(lmout C,d=0) {

b=coef (1lmout)
V=vcov (1lmout)
dfnznrow(C):q,
dfd=1lmouts$df = N-r ,
Cb.d=C%+%b-d = Cé-,;?i

PR »'L(x X>

/ -
(ci-d) [comelead)/,

Fstat=drop ( kJ
£t (Cb.d) %$*%solve (CE*3Vs+3t (C)) $*x%Cb.d/dfn

pvalue=1-pf (Fstat,dfn,dfd)

list (Fstat=Fstat,pvalue=pvalue)

Fan, A Aev\'a;{’y

P—Valhc

Fstot
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OLS Estimates of mj — m;- V j # j*

Cy
C;
> C=matrix(c( Cs
+0,0,0,0,0,1,-1,0, m,- M~ Y
+0,0,0,0,0,1,0,-1, m,- M3 M
+0,0,0,0,0,0,1,-1 My- My Mo
+ ) ,byrow=T, nrow=3) My
>
> Cbhat=C%#%bhat @% v
> Cbhat
[,1] These ESTIMATES O&rAww
1,1 2.5 = W";\“"z Ry Mucripotive COMYX
(2,1 0.5 = M./—\W'a fimes y Letis Looike Ar
[3,] -2.0 - W\-L-W'J C(Xlx\—x( TO MND‘;’).sTA.Nﬂ HDW

DT Pee Useo o Estimante Mo
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Response Weights for Estimation of m; — m;- V j # j*

C (X' XY X'
> round (C$*%$XXgi%s+%t (X),2)

(,11 [,21 [,31 [,4] [,5] [,6] [,7]
[1,] 0.5 -0.5 0 0 0 0.5 -0.5
[2,1 0.5 -0.5 1 -1 0 0.5 -0.5
[3,17 0.0 0.0 1 -1 0 0.0 0.0

movie

1 2 3

1l 4 1 7

customer 2/ ? 3 5

3 ? 7?2 3

4, 3 1 7

(Best to make sense of rows 1 and 3 first and then row 2 follows.)
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Alternative Analysis Using the R Full-Rank X Matrix

> customer=factor(c(l,1,2,2,3,4,4))
> movie=factor(c(l,2,2,3,3,1,2))
> d=data.frame (customer,movie, V)
>
> d
customer movie y
1 1 1 4
2 1 2 1
3 2 2 3
4 2 35
5 3 33
6 4 13
7 4 2 1
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M;

OO P OoOo

I N +me J I

The R Full-Rank X Matrix =~ mrce  mreetme pre, om,
MC3  MHC34Ma P+l am,
Mrey  rey ¥Mz facy +my

> o=1m(y customer+movie, data=d)

> model.matrix (o)

M Ca2 C Cy Mo
(Intercept) customer2 customer3 customer4d movie2 movie3

1 1 0 0 0 0

2 1 0 0 0 1

3 1 1 0 0 1

4 1 1 0 0 0

5 1 0 1 0 0

6 1 0 0 1 0

7 1 0 0 1 1
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/355)5 andy_j’

A
— N N .8 N
> coef(o)ﬁ Co Ca Cq M, M4
(Intercept) customer? customer3 customer4 movie2 movie3
3.75 1.75 -0.25 -0.50 -2.50 -0.50
P A
> fitted(o) "x)Y =)
1 2 3 4 5 6 7

3.75 1.25 3.00 5.00 3.00 3. 25 0.75

> resid/( (_L PK\\ )Z % — \VecTor oF ResinuALs
4 5
2.500000e—01 —2.5000006—01 O 0 0
6 7
-2.500000e-01 2.500000e-01
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A~

/355)5 andy_j’

AurénNATer Cmoe F{"’( OBTA’NIN’—\ SA-ME QMAN"IFIE

> oScoe
(Intercept) customer2 customer3 customer4 movie2 movie3
3.75 1.75 -0.25 -0.50 -2.50 -0.50
> osfit
1 2 3 4 5 6 7

3.75 1.25 3.00 5.00 3.00 3.25 0.75

> oSres
1 2 3 4 5
2.500000e-01 -2.500000e-01 0 0 0
6 7

-2.500000e-01 2.500000e-01
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OLS Estimates of mj — m;- V j # j*

N\ N A

> —o$coe[5] Mm,- M, D O0-M, = - M
movie?2 '

2.5 /\ ~ A
> —oScoe[6] -S> 0-M, = —Ms
movie3 MI'MB :

0.5
> oScoe[5]-0Scoe[6]
movie?2 A A

-2 m—;_‘M3 _ﬁ YV\Z’MS
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OLS Estimates of mj — m;- V j # j*

> C=matrix(c(

+10,0,0,0,-1,0,

+10,0,0,0,0,- 1, =

+10,0,0,0,1, -

+ ,byrow—T,nrow=3)

> A

> C%x%o0Scoe :Cé
(,1]

(1,1 2.5

(2,1 0.5

[3,1 -2.0
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