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Exam 1 Solution

(i) the same plot.

(ii) will give different numbers.

(ii) e; is unknown and random.

(iii) must pass through both Z and ¢ (see page 28 of textbook).

(ii) 7 (can easily derive this, or note that 3y = § — 512 but 81 = 0 here).

Since T' = 3/se(B), we just need 0.8/0.5846
pt(abs(4.312), df=3, lower.tail=F)=*2

The R code that will fit the model y = S1x + € is
Im(Late ~ Early - 1, data=ftcollinssnow)

Following the ALR Primer, we can let mi<-1m(Late ~ Early - 1, data=ftcollinssnow)

and take squ(diag(vcov (m1))), or simply take sqrt(vcov(m1)) in this case (why?),
to obtain se(1).

Or else, since se(f3;) = \/\//z;"(ﬁl), and since in this case Var(3;) = Var(fi|z) = 02/ z?
(Problem 2.17 or Quiz 2), we must have for this problem that se(3;) = &/ Soal.

Also 52 RSS’/(n — 1), where RSS = S.é2 = S (v — 9:)? = Y.(yi — Prz)?, with
= >"x;y;/ Y. x7. Thus, the R codes to follow these are:

x<-ftcolllnssnow$Early

y<-ftcollinssnow$Late

n<-dim(ftcollinssnow) [1] # can also do length(y) or nrow(ftcollinssnow)
betalhat<-sum(x*y)/sum(x~2)

yhat<-betalhat*x

ehat<-y-yhat

rss<-sum(ehat”2)

sigmahat2<-rss/(n-1)

sigmahat<-sqrt(sigmahat2)

sel<-sigmahat/sqrt (sum(x~2))

The se(Bl) computed either way will match up with the output from the code
summary (lm(Late ~ Early - 1, data=ftcollinssnow)).

4. Since y; = Bo + BN% + &,

Zéixi = Z i — Qi)xi = Z( ; — Bo — i)z = Z(yi — G+ BT — i)
=> (i Bi(x — i)z =Y [(yi — §) — Bi(zi — T)]ay
= Z Yi — B (z; — T)z;] = Z(yz v)zi 51 Z(xz —Z)Ti
SXY

=SXY — B1SXX = SXY—mSXX SXY —-5SXY =0



