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The dean of u business school is considering canvasing the members of e school’s
alumini association for the purpose of generating doaations w the school’s development
fund. Curecntly, there are 3,500 members of the alumng association, 2,100 of whom live
in-state while the remainder live out-ol-state. The dean has decided to select a stratilied
sample af aluinm (stratified according to current residence] 10 estimate lotal donations;
using the sample evidence, he will decide whether to centact all remaining alumni. Find
the number s of alummi that should be coniacied if the dean wishes o estimate the total
alumin contributions with a bound on the error of estimation of $10,000. How should this
sample size be allocated between in-stale and out-of-state alumni? From prior furd-raising
drives the standard deviations for donations by in-state and out-of-state alumni were found
to he 520 and 330, respectively.

Does much variance exist in the cost of liviog in the major metropolitan areus of the United
States? The CPI Deiiled Reper! offers some insight into this issue by including within each
menthly reporl a listing of cost indexes for several items in five major metropolitan areas. Listed
in Table 1 are the 1987 CPI values {1967 = 100} lor each cos! group in each of five
metropolitan areas and the measures of relative importance (weights) of each cost group.

a. Compute the overall CPI for each metropolitan area for 1987,

b. With 1967 as a base, by what percentage has the increase in the cost of Living in New Yark
exceeded that of Detroit? By what percentage has it exceeded that of Philadelphia?

€. With 1957 as a base, by what percentage has the increase in Tuel and utilities and
transportation costs in Mew York excesded that of Los Anpeles?

d. Do these data provide sullicient evidence 1o determine which metropolitan area among the
five offers the lowest cost of hving and which ofers the greatest cost of living? Explin.

Cost Index Craca

Metrapalitan Area

Group Importance  Chicago Detroit LA NY.  Philadelphia
Food, beverage 17.6 3131 016 1202 34938 3292
Housing L 4600 428.9 4538 405 4111
Fuel, utilities 17 il8.1 e5T 1449 3633 3093
Houschold operations 7.0 M7 2062 2321 1614 2565
Apparel, upkesp 6.3 1850 1845 1960 1962 1995
Transportation 17.5 3710 3182 3427 1Y 3510
Medical care 58 475.3 5027 5028 48T 5010
Enterlainment 4.4 300 2302 2418 MO 1635
Other goods and services 59 JOR.9 sl 3644 3946 4Gz

CPl  : Consomer Price index
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The regressicr equation is
T=5L.7 - 20.9 XL - 19.6 X2 + 7.30 X150 + 2.40 X050 4 0.30 XLxe

Fredictor Coef Stdev t-ratio 2
Constant 51.+:7R 3.7h1 13.74 g.00a4
X1 -<0.1[00 5.30% -3.&0 .00
ie -15.5%5¢ 3.232 -4.481 0.oBg
X130 1.308 ¢.594 2.4% 0.06243
Xesg g.4040 0.73149 3.29 a.609
X1LXxe g.300 1.0k1 0.2a a.704
5= 4 743 B=5q = 89 4% R-sgf{adi) = 43.4%

Analysis of Yariance

SOURCE DF &5 ns 13 o
Regressiqn 5 k549,25 335,85 15.11 G.004q
Error q 2. 4q 22.50

Total L4 190L, 7?2

SOURCE DF SEQ 53

Xi L igd4 .90

e i |52.03

X150 1 17?7 .L3

XosqQ 1 242,48

X1xe2 1 1.a0

nusual Obsecvations

Obs. L Y Fit Stdev.Fit Residual St.Resid
13 2.00 10.00 18,789 £.54 -&.79 -2.21A

R denotes an obs. #with a large st, resid.

Fit 5Sidev.Fit 95% C.I. JEI P.I.
b .Eh 2.b3 { 20.7L, 32.bL1L) { 14.29, 3&.93)
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Sometimes experiments involving success/failure
responses are run in a paired or before/after
manner. Suppose that before a major pohcy
speech by a political candidate, n individuals are
selected and asked whether {5) or not {F) they
favor the candidate. Then after the speech the
same n people are asked the same question. The
responses can be entered in a square table as
follows:

After
) F
kY X, X,
Before
Fl A | X

Let p,. P Py 2nd p, denote the four cell prob-
abilities, so that p, = P(S before and § alter),
and sa on. We wish to test the hypothesis that the
truz proporticn of supporters {S) after the speech

has not tncreased against the aliernative that il

has increased.

a. State the two hypotheses of interest in terms
of py, oo, 3 and pi. Ciof)

b. Construct an estimator for the after/before
difference in success probabilities. ¢ &,

c. When n is large, it can be shown that the
random variable (X; — Xj)/n has approxi-
mately a normal distribution with vanance
(2; + p,— (p; — p)1/n. Use this to con-
struct a test stalistic with approximately a
standard normal distribution when A, is true
(the result is called McNemar's test). {1o0%)

d. If x, = 350, x; = 150, x, = 200, and x, =

300, what do you conclude? ¢ £7,)
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