Stat 328 MidTerm Exam Solution, Summer 2000
a) R?=.937
b) /3 istheincreasein mean sale price (in $1000) that accompaniesa 1 unit (1 ft?) increasein

building size. ¢ isthe standard deviation of prices (in $1000) for Minneapolis apartment
buildings of afixed size.

c) For 3 limitsare .0204 4+ 2.069(.0011). For o limitsare 54.14,/ 222 and 54.14 / {752 .

d) Limitsare (57.0937 +.02044(10,000)) & 2.069(54.14) / 5 + Uit .

(e) If thelandlord has acase, it isaweak one. The upper prediction limit for the sale price of a
building of thissizeisright at 900 (reading from the graph). Thisis not atotally unbelievable
valuation by the standard of the present analysis.

(f) If By = 57.0937, B, = .02044 and o = 54.13609, then the mean priceis
57.0937 + (.02044)(20,000) = 465.8937. Then z = (500 — 465.8937)/54.13609 = .63 and
the desired fraction is the standard normal areato the right of .63, namely .5 — .2357 = .2643.

(g) It'spretty clear from the scatterplot on page 1 that the variability in price increases with
building size. The SLR assumptions don't allow for this possibility. From the plot on page 2,
however, it looks like the problem has been largely "cured." The scatter about the line on page 2
seems not to depend upon 2’ = |/x .

(h) Under this analysisthe landlord clearly has no case. The upper prediction limit is clearly
above 900 (around 980, in fact).

(i) The MLR ¢ isthe standard deviation of price for size, apartment number, building age and
number of parking spots held constant. The SLR o holds only size fixed. Variation in apartment
number, building age and number of parking spots should be expected to contribute to (to
increase) price variation.

() R? = .980. The p-valueislessthan .0001. Thisisfrom the overall F test (the F test of
model utility) summarized in the ANOV A Table on page 6.

(k) Do the partial F' test with theinitial SLR model as the reduced model.

F = 1052783'12;91%0/62%63‘5)/ 3 — 14.64. df.are3 and 20 and the p-valueis < .01 (since the tabled

.99 quantile of the Fj o distribution is 4.94).

(1) 95% confidence limitsfor Bpaking are 2.6059 £ 2.086(1.518891) i.e. 2.6059 + 3.168. These
limits cover 5.0. So though our estimate of $2, 606 is substantially below the $5, 000 figure, it's
not absolutely inconceivable that the $5, 000 figureis correct/fair.



(m) Building #25 is at the extreme of the other predictors (besides size). And in particular, itis
at the end that makes for the smallest prediction. (It has asmall number of apartments and
parking spaces, variables that have positive b's, while it has alarge age, avariable that has a
negative b.) 1t must have some things going for it that are not captured in our predictor variables
and that serve to bring its price back to average for a building of thissize.

(n) Readingy and its standard error from the last page of the printout, limits are
197.2703 4 2.086+/(32.472)2 + (11.215)2 .

(o) Thebiggest change in7 across the range of one of the predictorsin the data set is for
building area. Asthe others change from their smallest to largest values, a smaller range of 3'sis
produced.



