Question 3 (Chapter 10 Explanatery relations)
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The data set electric in the 55 data subdivectory gives the average daily
electricity usage (in kilowath howrs) and the average temperature (in degroes
Pahrenheit, F) for 58 consecotive months from Avgust 1989 to Febroary 1904
i Westehester County, New York, The gquestion of interest is how the tem-
perature affects levels of electricity consumption.

{1} Draw an appropriate scatter plot to indicate whether average temperaliore
might provide a wselul predictor for electricity usage, and comment.

{ii} Find the squustion of the least squares regression Tine throogh Uhese data,
aundd inderpel e shope ol your Gbtesd line,

{fii} Find a 95% confidence interval for the slope of the regression line for
i u o, L "
electricity usage against temperature.  Does this cast any light on the
uschulness of trmperature a5 a predictor for electricity usage?

Hint  Tey Ybetact to discover the syntax for confidence limis for the
slope of & regression line,

[ 4
(iv] Lse the fGEted regresion line to predic tht*rﬂ[i*ct.rirjt].' uzage in nomonth
when tle avorage temperatone s -'H]Tlp-:l.r':u] el the corveaponding 9959
proedictive nterval. /

The data st target in the E‘.ﬁﬂr.{nt‘a Hlthl‘.ﬁ.'n"l."t.vl'.ll']." arives rosults feom an exper-
it on gonnery cariesd oul i e esighbeeodl contury, A pun was ficed af o
ek on g Earget from vacious diferent ranges. The ballet struck the target ot
varying distances from the mack. The dada sel gives the rosulis of 24 separate
fivings of the gun.

-

it} Toinvestigate how the distance from the mark varies with eange, prodoes
a seatter plot of distance agaanst range. Include on vour plot the Btted
lenst squares regression line, making clear the regression model you have
decibesd Lo Gl

(i) By reference to your plot, comment on whother the assumptions oF the
regression model appear b be satisfied i ithese daga

(iii) Twoobservations, one at range 6 foet and the other ab range 9 feel, seem to
L wery different froan the other observations at those distances. Remose
these outliers from the data set, sl spain plot the data together with
Clae fitted Lozt squares vegression fine, Explan bow the slope of your line
cdiffers froan that cadenlated in part (b)(i).

[iv} After removing these outliers, does it appear that the assumptions of the
regression modse] are satistied? Briefiy explain why or why not

Six ndustrial heaters of & particular type were tosted at each of four tem-
peratures, and their life {in hours} et that empeeralure was pecorded, Tnberes
centrod on how the cperating temperatere conld be used to peedict the lifetime.
The data are avulable in the data set beater in the 550 data subdivectory,
The variables are temp (operating Lemperidune in “F) and houra {lifetime in
Tuotes ). '

(i} By plotting the daga, comment on why it wonld nol be very usefol to fit
a least soquares regression line to these data without transformation

A sugpested alternative repression model for these dada iz Lo teansform hours
to logihours]} and temp to (temp + 4603 7(-1). {Note that tesp + 460 is
the lemperatore in degrees Fahrenbeit above absaliute gero, so0 that thers s a
physival reason for 1his odd-Inoking transformation. )

{ii) Perform this transformation. Plot the transformed data and comment on
the appropriateness of fitting a straight line wsing least squares, Calenlate
the resulting least squares line. Usse it to predict the fifetime of & heater of
this type operating at 1600, and find the corresponding 90%. predictive
interval for the hifctirme
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