Stat 511: HW 2 answers

1 point on each part, except ½ point each on 1a, 1b, 1d, 1e, 3f, 3g, 3i and 3k

1) a)2  b)plane
c)1/3
d)2 e)Plane 
f) the same as c)
g) The estimate for μ1 or μ+α1 is the average of the first three estimates. And the estimate for μ2 or μ+α2 is the average of the last three estimates. So Px in both case will have two 3*3 diagonal block of 1/3J
h) Since the two model will have the same column space of design matrix, thus Px will be the same.


2)
a)1/18
b)GAG=G. Yes. Let , then 
c)yes. AG2A=A
   no. G2AG2≠G2
d)Yes. both have projection matrix=1/2
e) The property that leads to a valid proof for any generalized inverse, even one where GAG ≠ G is Px X = X.  So, following my hint to only expand one Px, you get: 


3)
a)different slope and different intercept for women and men
b) H0: bw=bm, Ha: bwbm, bw and bm are the slope for women and men
H0: same slope for women and mean, Ha: slope is different
c) H0: bw=bm, aw=am Ha: bwbm, awam. aw and am are the intercept for women and men
H0: same slope and intercept for women and mean, Ha: slope and intercept are different
d)β=c(-0.1267,1.05,0.0667,2.95)
e) t=127.7,p<0.0001
f) Full model Y=X4β  and reduced model Y=X3β, SSEreduced=8.70, and SSEfull= 0.0011,  F=16317,p<0.0001
g)Yes
h) t=1.336 p=0.31
i) Full model Y=X3β  and reduced model Y=X2β, SSEreduced=62.1, and SSEfull= 8.70,  F=18.41,p=0.023
j) no.
[bookmark: _GoBack]k) F = 58223, p < 0.0001, central F with 2,2 df.

#1
x1=matrix(c(rep(1,3),rep(0,6),rep(1,3)),nrow=6,byrow=F)
px1=x1%*%solve(t(x1)%*%x1)%*%t(x1)
px1
x2=matrix(c(rep(c(rep(1,6),rep(0,3)),2)),nrow=6,byrow=F)
library(MASS)
px2=round(x2%*%ginv(t(x2)%*%x2)%*%t(x2),5)
px2
#2
x=matrix(c(4,rep(2,4),rep(c(0,2),2)),nrow=3)
mpix=ginv(x)
#double check if ginvx is M-P inverse of x
mpix%*%x%*%mpix
x%*%mpix%*%x
G2=matrix(c(-6,2.5,1.5,-5/6,29/6,16/3,-7/6,14/3,37/6),nrow=3,byrow=T)
x%*%G2%*%x #yes, G2 is ginv of x
G2%*%x%*%G2# not equal to G2, thus not M-P inverse of x
x3=matrix(c(rep(1,6),rep(0,4),1,1),nrow=4)
x3%*%G2%*%t(x3)
x3%*%ginv(t(x3)%*%x3)%*%t(x3)
3)
x4=matrix(c(rep(c(1,2,3),2),rep(0,3),rep(1,3),rep(0,3),1,2,3),nrow=6)
y=c(0.91,2,3.01,3.94,7.94,11.94)
o=lm(y~x4)
summary(o)
#to test beta_4=0, you can directly have the result from the summary(o) or
b=c(0,0,0,1)
vcov(o)
tstat=t(b)%*%o$coeff/sqrt(t(b)%*%vcov(o)%*%b)
tstat
2*pt(-tstat,2)
o1=lm(y~x4[,1:2])#model with different intercept
o2=lm(y~x4[,1])#single regression
o3=lm(y~x4[,c(1,3)])#model with different slope
o=lm(y~x4)#model with both different slope and intercept
anova(o2,o1)
anova(o2,o3)
anova(o1,o)
anova(o3,o)#p=0.31 choose model with different slope but the same intercept
#or
summary(o)#coefficient for beta_3 is not significant
anova(o2,o)  # for part k








