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(@)~ Inthe mid-1980s, American Cyanamid Company, a Iatge U.8. chemicals
manufacturer, changed the way in which it conducted petrformance appraisals of its workers.
At roughly the sare time, Merck, a large U.S, pharmaceutical manufacturer, changed its
performance evaluation system. Both companies were quite pleased with how the changes
worked out. Both reported general acceptance by their workforce, The interesting thing is that
each adopted roughly the type of system that the other was in the process of abandoning.

Before the change, American Cyanamid had a systent in which workers were rated as
being in one of thiee major categories. There was a "curve" for the three categories; each
manager had to rank 20% of her subordinates in (he highest category, and 40% in each of the
other two. This was felt 1o be arbitrary and inequitable; in a small group with an outstanding
worker. other very good workers might have little chance of getting the highest ranking., The
fixed percentages hurt cooperation among co-workers, who were cssentially placed in
competition with one another,

To deal with these problems, American Cyanumid adopted a system with threc categories.
Almaost evervone was placed in the middle category; outstanding workers could be placed in
the highest category, and those needing immediate improvement could be put in the lowest.
There was no quota for either extrene, Ratings werce done on an absolute basis by the
evaluating manager. with tle understanding that the percentages in the two extreme calepories
should be small, Employees. freed from the arbitrariness of the pereentage quotas, responded
very positively.

Merck. in contrast, began with an evaluation system in which there were many summary
levels of performance to whicl an individual could be asstgned (thirteen in all). Assignment
was done on an absolute basis by supervisors. It transpired that most employees (73%) fel]
within three "upper-middie" levels, with little difference among the three levels in terms of
consequences for salary. Managers would lump almost everyonc tagether because they didn't
feel comfortable makin g broader distinclions, and because jt was difficult to live with the
disgruntlement that ensued when someone was ranked markedly below the ranking given a
co~-worker. Employees complained that this gave them little in the way of motivation. So
Mercek decided to try a new system, with {four levels and fixed percemtages for each. Although
there were some complaints, emplovees and manageinent gencially felt good about the change,
saying that this forced managers into making distinctions, so that merit would finally be
revvarded. :

The businesses of American Cyanamid and Merck are not identical, but they are more
alike than manv. Yet here they are, going in basically opposite dircctions concerning
performance evaluation at the same point in time, and both claiming to be making progress.
How is this possible? Should eimployees be evaluated on an absolufe scale or on some sort of
relative basis? Should forced distribution be used in performance evatuation?
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The admissions oflicer for Clearwater College developed the following
estimated regression equation rclating final college GPA to the student’s SAT
mathematics score and high-school GPA.

§= =14l + 0235y, + 004861,

where

x, = high-school grade point average
X = SAT mathematics score

¥ = final college grade point average

A portion of the Minitab computer output follows.

The regression equation is
¥ = -1.41 + .0235 X1 + .00486 X2

Predictor Coef Stdev t-ratio
Constant ~-1.4053 0.4848

X1 0.023467 0.008666

X2 0.001a77

s = 0.1298 R-sg = R-sqladj) =

Analysis of Variance

SOURCE DF 58 MS F
Regression 1.76209
Error .
Total 9 1.88000

a. Complete the missing entries in this output,
b. Compute F and iest at a .05 fevel of sigailicance to see whether a significant relationship

is present.
Did the estimated regression equation provide a pood fit to the data? Explain,

d. Usethertestand @ = 05 totest Hy B, = Oand Hy 3, = 0.

[You may need the tabulated values: Fy0=4.74, 1;50::=2.365 .]
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2. The 1997 Statistical Abstract of the United States reports the percentage of
people 18 years of age and older who smoke. Assume that a study is being
designed to collect new data on smokers and nonsmokers. The best
preliminary estimate of the population proportion who smoke is 30%.

(a) How large a sample should be taken to estimate the proportion of
smokers in the population with a margin of error of 0.02? Use 95%
confidence. (Zqqi=1.96)

() Assume that the study uses your sample size recommendation in part (a)
and finds 520 smokers. What is (he point estimale of the proportion of
smokers in the population?

(¢) What is the 95% confidence jnterval for the proportion of smokers in the
population? (Z,4,5=1.96)

3. Please provide a mathematical formula that states the Law of Large Numbers
(BB, Then, prove the formula,
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