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An
Introduction
to Business
Statistics

he subject of statistics involves the study
of how 1o collect, summarize, and interpret
data. Data are numerical facts and figures

from which conclusions can be drawn. Such
i “

control, and improve product uality. Politicians
rely on data from public opinion polls to
formulate legislation and to devise campaign
stratagies. Physicians and hospitals use data on
the 1 drugs and surgical procedures

important to

processes of many profes
For example, government offcials use conclusions
Chapter Outline drawn from the latest data on unemployment
and inflation to make policy decisions. Financial
1.1 Populstions and Semples planners use recent trends in stock market prices
12 Selecting a Random Sample to make investment decislons. Businesses decide
13 Ratio, Interval, Ordinal, and Nominative | which products to develop and market by using
Scales of Measurement (Optional) data that reveal consumer preferences. Production
supervisors use manufacturing data to evaluate,

The Celf Phone Case. A bank estimates its.
cellular phone costs and decides whether to
outsource management of its wireless resources
by studying the calling patterns of its employees.

The Repair Cost Comparison Case

o pr P with the best possible
treatment

In this chapter we begin to see how we collect
and analyze data. As we proceed through the
chapter, we introduce several case studies. These
case studies (and others to be introduced later) are
revisited throughout later chapters as we learn the
statistical methods needed to analyze the cases
Briefly. we will begin to study three cases:

new bottle design for one of its popular soft
drinks.

The Car Mileage Case. To determine if it qualifies
for a federal tax credit based on fuel economy, an

Using the data in Table 10.2, and assuming that the population of paired repair cost differences is

normally distributed. a 95 percent confidence interval for p, = p, =, is

_ 5 5033
@ o | = | -8 = 207

= [~.8 * .4654)
= [—1.2654, —.3346]

Here 1, = 2.447 is based on n— 1 =7 — 1 = 6 degrees of freedom. This interval says that

Home State Casualty can be 95 percent confident that . the mean of all possible paired
differences of the repair cost estimates at garages | and 2, is between —$126.54 and —$33.46.
That is. we are 95 percent confident that 4, the mean of all possible repair cost estimates at
garage 1, is between $126.54 and $33.46 less than u,, the mean of all possible repair cost esti-
mates at garage 2.

He AR T 05 35 R A A 75 7 55 (] AL B LA
ia FFE okt v 55 i FR R
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A Frequency Histogram of the 65 Payment Times
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The Fuel Consumption

|

10

13

16 19 22 25 28

Payment Time (in days)

Data <
A B (< s e L i R R T B
Average 1 [TEMP__ |FUELCONS . 1 : : *
Hourly Weekly Fuel 2 28 12.4 15
Temperature, Consumption, : 3222 1;‘71 s -
O] . -
Week x (°F) y (MMcf) z % 152 11 i A
1 28.0 124 6 45.9 9.4 E 5 \ .
2 28.0 1.7 7 57.8 9.5 s
. 90 i 9| 625 75 5 ‘ , : :
: : )
5 45.9 9.4 7 20 30 40 50 60 70
6 57.8 95 2 TEMP
7 58.1 8.0 -
8 62.5 7.5
27
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Below we give pizza restaurant preferences for 25 randomly selected college students.

Godfather’s Little Caesar's Papa John's Pizza Hut Domino’s Papa John's
Papa John's Papa John's Pizza Hut Pizza Hut Papa John's Domino’s
Little Caesar’s Domino’s Domino’s Godfather's Pizza Hut Papa John's
Pizza Hut Pizza Hut Papa John's Papa John's Godfather’s Papa John's
Domino’s

a Find the frequency distribution and relative frequency distribution for these data.
b Construct a percentage bar chart for these data.

¢ Construct a percentage pie chart for these data.

d Which restaurant is most popular with these students? Least popular?
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Bf é 1Em g}ﬁr‘_%ﬁ{ﬁ‘ ?IJ EEB@% % The MINITAB output in Figure 3.6 gives a histogram of the 65 payment times, and the MINITAB
%l/eﬂrf &ﬂ‘] %KEE:EDTB,‘JJE%% output in Figure 3.7 tells us that the mean and the median of the payment times are 18.108 days
- 9

and 17 days, respectively. Because the histogram is not highly skewed to the right, the sample

- N ol S AN A mean is not much greater than the sample median. Therefore, using the mean as our measure of
_[: Fé_] *ﬂ‘ BI [/)\ ﬁ 1% % J o BETETE %B central tendency, we estimate that the mean payment time of all bills using the new billing system
MR AR AR,

is 18.108 days. This is substantially less than the typical payment time of 39 days that had been
experienced using the old billing system.

FiE, AXMENTIE
TR 5 B A
AR S B,

A frequency distribution is a table that summarizes the number (or frequency) of items in each
of several nonoverlapping classes.

A t Test about a Population Mean: o Unknown

D efine the test statistic

t= X~ Mo

s/vVn
and assume that the population sampled is normally distributed. We can test Hy: p = po versus a particular
alternative hypothesis at level of significance a by using the appropriate critical value rule, or, equivalently,
the corresponding p-value.

Alternative Critical Value Rule:

Hypothesis Reject H, If p-Value (Reject H, If p-Value < a)

H,ip > g t>t, The area under the t distribution curve to the right of t

Hyip < po t<-—t, The area under the t distribution curve to the left of t

Hyp # po |t] > t,,—thatis, Twice the area under the t distribution curve to the
t>t,ort< —t,, right of |t |

Here t,, t,,, and the p-values are based on n — 1 degrees of freedom.

o
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Chapter Summary

We began this chapter by presenting and comparing several mea-
sures of central We defined the mean, and
we saw how o estimate the population mean by using a sample
mean. We also defined the median and mode, and we compared
the mean. median, and mode for symmetrical distributions and
for distributions that are skewed to the right or left. We then stud-
ied measures of variation (or spread ). We defined the range,
variance, and standard deviation, and we saw how to estimate
a population variance and standard deviation by using a sample.
We learned that a good way to interpret the standard deviation
when a population is (approximately) normally distributed is to
use the Empirical Rule, and we studied Chebyshev’s Theorem,
which gives us intervals containing reasonably large fractions of

Glossary of Terms

box-and-whiskers display (box plot): A graphical portrayal of
2 data set that depicts both the central tendency and variability of
the data. It is constructed using Q. M,, wnd Q. (page 138)
central tendency: A term referring to the middle of a population
or sample of measurements. (page 115)

Chebyshev’s Theorem: A theorem that (for any population)
allows us (o find an interval that contains a specified percentage
of the individual measurements in the population. (page 131)

Construct a scatter plot of sales volume versus
advertising expenditure as in Figure 2.24 on page 81
(data file: SalesPlot.xlsx):

e Enter the advertising and sales data in Table 2.20
on page 81 into columns A and B—advertising
expenditures in column A with label “Ad Exp”
and sales values in column B with label "Sales
Vol.” Note: The variable to be graphed on the
horizontal axis must be in the first column (that
is, the feft-most column) and the variable to be
graphed on the vertical axis must be in the
second column (that is, the rightmost column).

e Click in the range of data to be graphed, or
select the entire range of the data to be graphed.

Select Insert : Scatter : Scatter with only Markers

e The scatter plot will be displayed in a graphics
window. Move the plot to a chart sheet and edit
appropriately.

the population units no matter what the population's shape might
be. We also saw that, when a data set is highly skewed, it is best
to use percentiles and quartiles to measure variation, and we
fearned how to construct a box-and-whiskers plot by using the
quartiles.

After learning how to measure and depict central tendency
and variability, we presented several optional topics. First, we dis-
cussed several ical measures of the between two
variables. These included the covariance, the correlation coeffi-
cient, and the least squares line. We then introduced the concept
of a weighted mean and also explained how to compute descrip-
tive statistics for grouped data. Finally, we showed how to calcu-
fate the ic mean and dits i i

coefficient of variation: A quantity that measures the variation
of a population or sample relative to its mean. (page 133)
correlation coefficient: A numerical measure of the tincar
relationship between two variables that is between =1 and 1.
(page 146)

covariance: A numerical measure of the linear relationship
between two variables that depends upon the units in which the
variables are measured. (page 145)
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