
G O A T S
When you have completed
this chapter you will be
able to:

1 0rganize qualitative data
into a frcquency table.

2 Presenta frequency table as
a bar chart or a pie chaft.

3 organize quantitative data
into a ftequency distribution.

4 Present a frequency distri-
bution for quantitative data
using h istogra ns, frcquency
palygons, and cunul ative
tequency patygons.

Describing Data:
Frequency Tables, Frequency
Distributions, and Graphic Presentation

l\4errill Lynch recenily completed a sludy of online invesiment
poftfolios for a sanrple 0f clients. For the 70 parlicipants jn the

study, dnw a histogram lor the data. (See Exercise 39 and Goal 4.)
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The highly compeiiiive automotive retailing business has changed signilicanily over
the past 5 years, due in pat to consolidation by large, publicly owned dea ership
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is asked to continue running lhe dealership on a daiy basis. Today, it is common
for these megadealerships to emp oy over 10,000 people, generate several billion
dollars in annual sales, own more than 100 franchises, and be traded on the New
York Siock Exchange or NASDAQ.

The consolidation has not come without challenges. With the acquisition
of dealerships across the country, AutoUSA, one of the new megadealerships, now
sel ls ihe inexpensive Korean import brands Kia and Hyunda, the high l ine
BI\,4W and lvercedes Benz sedans, and a fuli line of Ford and Chevrolet cars and

[/s. Kathryn Ball ]s a member of the senior management team at AutolJSA. She
is responsible for tracking and analyzing veh;cle selljng prices for AutoUSA. Kathryn
would like to summarize vehicle selling prices wjth charis and graphs.lhat she could
review ronrhly. Frcn ihece lables ald cl^arls. sl'e wrr rs ro know rhe r)pica sell-
ing price as well as the lowesi and highest prices. She is also interested in describ-
ing the demographics of the buyers. What are their ages? How many vehicles do
they own? Do they want to buy or lease the vehicle?

Whitner Autoplex, which is located in Raytown, I\lissouri, is one of ihe
AutoUSA dealerships. Whitner Autop ex inc udes Pontiac, GNIC, and Buick fran
chises as well as a B[/W store. General l\lotors is actively working with its
dealer body to combine at one location several of its franchises, such as Chevro
1.. ,  Ponl iac, or Cadi l lac, Cono n'ng ' ral-hi5es iTproves rhe I06r Lraf ic and a
dealership has product offerings for alJ demographics. BI\,4W with its premiunr

groups. Traditionally, a local family owned and operaied ihe
community dealership, which might have included one or two
manufacturers, like Pontiac and GMC Trucks or Chrvsler and the
popular Jeep line. Recently, however, skillfully managed and well-
financed companies have been acquiring local clealerships across
large regions of the couniry As these groups acquire the local
dealerships, ihey ofien bring standard selling practices, common
software and hardware technology plaiforms, and management
reporiing iechniques. The goal is io provide an improved buying
experience for the consumer, whjle increasing the profitability of
the larger dealership organization. In many cases, in addition to
reaping ihe financial benefits of selling the dealership, the family

brand and image, wanis to move away irom
cal l i , lg : ls locat iors dealersl_ips. nsreao cal-
ilg lhen srores. Instead of offering a trad -
t ional automobi le dealership experience,
BMW wants to be more like Nordstrom, a
U.S. retail store selling fine quality apparel.
Lke Nordshorr,  BIVW wanrs to offe.  cJs-
tomers superior service, great products, and
a unique personal i / .d .hoppi ' rg e"perie 'rce.

Ms. Ba I  oecided .o co leul  dala on rhreL
variables at Whtner Auioplex: selljng price
($000). buyer's age. ano car type (oomes.ic.
.oded as L o' foreigr. coo.d as 0). A po -
-ion o'the data ser is shown ia lhe adjacelL
Excel output. The entire data set is available
on ihe student CD (included with the book),
at the t\/ccraw-Hill website, and in AppendjxA.5
at the end of ihe text.
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Cqnstructing a Frequencv Table
Recall from Chapter 1 that techniques used to describe a set of data are called
descriptive statistics. To put ii another way, descriptive statistics organize data to
show the general shape of the data and where values tend to concentrate and to
expose extreme or unusual data values. The first procedure we discuss to organize
and summarize a set of daia is a lrequency table.

FREQUENCY TABLE A grouping of qualitative data into mutualiy exclusive classes
showino the number of observations in each class.

n Chapter 1, we distinguished between qualiiaiive and quantitaiive variables. To
review, a qualiiative variable is nonnumeric, that is, it can only be classified inio
distinct categories. There is no panicular order to these categories. Examples of
qualiiative daia include political affiliation (Republican, Democrat, Independent),
siaie of birth (Alabama, . . . , Wyoming), and method of paymeni ior a purchase at
Barnes and Noble (cash, check, or charge). On the other hand, quantitative vari-
ables are numerical jn nature. Examples of quantitative daia relating to college
students include the price of their textbooks, their age, and hours they spend study-
ing each week.

In the Whitner Autoplex data, Ms. Ball observed three variables for each vehi-
cle sale: selling price, age of the buyet and car type. Selling price and age are
quantitative variables, bui vehicle type is a qualitative measure with two values,
domestic or foreign, Suppose that Ms. Ball wanted to summarize last month's sales
using vehicle type.

To summarize ihis qualitative data, we classify ihe vehicles as eiiher domestic
(coded as 1) or foreign (coded as 0) and count the number in each class. We use
vehicle type to develop a frequency table with two mutually exclusive (distinctive)
classes. This means that a particular vehicle cannot belong to both classes. The
vehicle is either domestjc or foreign and can never be both domestic and foreign.
This frequency table is shown in Table 2-1, The number of observations in each
class is called the class frequency. So ihe class frequency for domestic vehicles
sold is 50.

TABLE 2-1 licquency Table for Vehicles Sold at miher Autopl* L,st Nlonth

Relative Class Frequencies
You can convert class frequencies to relative class trequencies to show the frac-
tion of the tolal number of obseruations in each class. So, a relative frequency cap-
tures the relaiionship between a class total and the total number of observaiions.
In the vehicle sales example, we may want to know the percent of total cars sold
that were domestic or foreign.

To convert a frequency distrlbution to a relaiive frequency distribution, each of
the class frequencies is divided by the total number of observations. For example,
0.625, found by 50 divided by 80, is the fraction of domestic vehicles sold last
month. The relative freouencv distribution is shown in Table 2-2.
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TABIE 2-2 Rel,iive lrqucncy'l'able of Vehicles Sold By T).?e At l\&ihcr Anropler Lasr

Vehicle Type Numb€r Sold

23

Domeslic

Toial

0.625
0.375
1.000-

50
30
80

Graphic Presentation of Qualitative Data
The most common device io preseni a qualitative variable in graphic form is a bar
chart. In rnosi cases the horizontal axis shows the variable of interest and the ver-
tica axis the amount, number, or fraction of each of ihe possible outcomes. A dis-
iinguishing characteristic of a bar chart is there is a distance or a gap beiween the
bars- That is, because the variable of inierest is qualiiaiive the bars are not adia-
cent to each other, Thus, a bar chart graphically describes a frequency table using
a series of uniformly wlde rectangles, where the height of each rectangle is the ctass

8AB CHART A graph in which the classes are reported on the horizontal axis
and the class frequencies on the vertical axis. The class frequencies are
proportional to the heights of the bars.

We use the Whitner Autoplex data as an example (Chart 2-1). The variabte of inter-
est is the vehicle lype and the number of each type sold is the ctass ffequency. We
scale the vehicle type (domestic or foreign) on the horizontal axis and the number
of each itern on the verUcal axis. The height of the bars, or rectangles, corresponds
to the nurnlcer of vehicles of each type sold. So for the number of foreign vehictes
solcl the height of the bar is 30. The order of foreign or domestic on the X-axis does
not matter because the values of car type are qualitative.

CHART 2-1 vehicle Sold by Tlpe Lrsl Modh dt u/hitner Autopld

Anoiher useful type of chart for depicling qualitative information is a pie chart.

PIE CHART A chat that shows the proportion or percent thai each class
rForeseni5 of the total number of freouencies.

60

50
F

a B  q n

= E  2 0

1 0

0
Foreign Doneslic

CarType
{Va able of int€rest)
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We explain the details of constructing a pie chart using the information in
Table 2-3, which shows a breakdown oi the expenses for the Ohio Staie Lotiery
in 2004.

TABLE 2-3 Obio State Lottery Expcnscs in 2001

Use of Sales of Share

operalinq Expenses
Total

59
30
6
5

r00

The flrst step to develop a pie chart is to record the percentages 0, 5, 10, 15,
and so on evenly around the circumference of a circle (see Chart 2-2), To ploi
the 59 percent share awarded for prizes, draw a line from ihe center of the
cjrcle to 0 and another line from ihe center of the circle io 59 percent. The area
ln this "slice" represents the lottery proceeds thal were awarded in prizes. Nexi,
add the 59 percent of expenses awarded in prizes to the 30 percent paymenis
to educationi the result is 89 perceni. Draw a line from the center of the circle
to 89 percent, so ihe area between 59 percent and 89 percent depjcis ihe pay
ments made to education. Conlinuing, add the 6 percent for bonuses and com
missions, which gives us a iotal of 95 perceni. Draw a line ffom the center of the
circle io 95, so the "slice" between 89 percent and 95 percent represents the
payment of bonuses and commissions, The remaining 5 percent is for operating

Commissions
0peraiing Expenses

95% l0%

89V"

500k

CHART 2-2 Pie Chart of Olio Lottery Expenses nr 200.1

Because each slice of ihe pie represents lhe relaiive share of each component, we
can easily compare them:

, The largest expense of the Ohio Lottery is for prizes.

" About one-thkd of the proceeds are transferred to education.
, Operating expenses account for only 5 percent of the proceeds.

($ million)
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The Excel system will develop a pie chart. See the following chaft for the informa-
tion in Table 2+.

d : 5 r c E  U a . t ' , - ,  t  -  - . '  -
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SkrLooges.com s test Ta ^et rg rts new websile a,ld is i'rterested il how eaqy its
Web page design is to navigate. lt randomly selecied 200 regular Internet users and
asked them to perform a search task on the Web page. Each person was asked to
rate the relative ease oi navigation as poor, good, excellent, or awesome. The results
are shown in the following table:

1. What type of measurement scaie is used for ease ol navigation?
2. Draw a bar chart fof ihe survey results.
3. Draw a piF charl fo' .l'e survey resul.s.

The data are measured on an ordinal scale. That is, the scale is ranked in relative
ease when moving from "poor" to "awesome." Also, the jnterval between each
rating is unknown so it is impossible, for example, to conclude that a rating of good
is twice the valLre of a poor rating,

We can use a bar chad to graph the data. The vertical scale shows the relative
frequency and the horizontal shows the values of the ease of navigation scale.

I
:..

t:.i

t:.:1

:i
:::i
i::i
:rli

I
:i

Excellent 58
G00d 30
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Good

A pie chan can also be used to graph this data. The pie chart emphasizes the fact ihe
more than half of the respondents rate the relative ease of using the website awesome.

Sell-Review 2-

o
The answere are at the end of the chaptet.

Decenzo Specialty Food and Beverage Company has been serujng a cola dink wiifh an
additional flavoring, Cola-Plus, that is very popular among iis customels. The companyis
inreresied ir cusiomer preierences for Cola-Plus vercus Coca-Cola, Pepsi, and a lemon_
lime beveEge. They ask 100 randomly sampled customers to take a taste test and select
the beve'dge lh.y prerered mo"t. The resuhs are snown i- the io owi_q table:

Beverage Number

Cola-Plus 40
Coca-Cola 25
Pepsi 2Q
Lemon-Lime 15

Tolal 100
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(b)

(d)

ls ihe data qualiktive or quantiiative? Why?
What is the iable called? Whai does it show?
Develop a bar chad to depjci the'inlomaiion-
DFvelop a pie chdn using lhe 'eldriva freq-encies.

Exercises
The answers ta the add-numbercd exercises are at the end of the boak.

1. Fefer io your local papei USA loday or,ihe Internei and find two examples of quatiia-

2. In a marketing study, 100 consumeE were asked to select the best digirat music ptayer
from the iPod, the jRiver, and the [,4agic Star l\,,lP3:To summarize rhe consumer responses
wirh a l€qu.ncy laole. how many classes woulo tha'req l"ncy -abe haver

3. A total of T,000 rcsidenrs in ljlinnesota were asked which season ihev Dreiefled. The
rcsulis werc'100 liked winter best,300liked spring, 400 liked summer, and 200 tiked tatt.
if the data were summanzed in a frequency table, how manv classes woutd be used?
Whai would be ihe relative frequencies for each class?

4. Two lhousand frequent Midwestern business travelerc are asked which N4idwest ciiy
they preier: Indianapolis, Saint Louis, Chicago, or Milwaukee. The resulis were 100 tiked
Indianapolis besi, 450 liked Saint Louis, 1,300 likecl Chicago, and ihe rcmainder preferred
Milwaukee. Develop a irequency table and a relaiive irequency tabLe to summarize this
information.

5. We Jstone, lnc-, produces and ma*eis replacement coverc for cett phones in a varieiv of
colorc. The company would like io allocate iis produci'on pians ro five differeni cotorc:
brighi white, metallic black, magnetic lime, tangerine orange, and iusion red. The com-
pany set up a kiosk in the N4allofAmerica lor severalhours and asked randomtv se ected
people whjch cover color was thejr favorite. The resuts follow:

Briqhl white I 30
Meia lic black 104
Maqnelic lime 325
Tanqerine omnge 455
Fusion red 286

a. What is the table called?
b. Draw a bar chart ior rhe table.

d. ll Wellstone, Inc., plans io produce 1 mjllion cell phone covers, how many of each
color sholld it produce?

A small busines co.sultant is invetigaiing the perfomance of severat companies. The
fourth quader sales for l6t year (in thousands of dollarc) for the setected companies

FourrlQuarter Sales
Gorporation ($ ihousands)

Hoden Buildinq Producis $ 1,645.2
J & R Prinling, Inc. 4,757.0
Long 8ay Concreie Conslruclion 8,913.0
IMancell Electric and Plumbing 627.1
l4axlvell Healing and Air Condjiioninq 24,612.0
l,4izelle Rooling & Sheet ll€tals 191.9

6.

The consLrianr wants to include a clan in is r.port corparrq the sdtes ofthe sir com-
panies. Use a bar chart to compare the fourth-quarier sates of these corporaiions and
w ie a b ef repod summarizinq the bar chart.
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Distributions: Quantitative Data

FREQUENCY DISTRIBUTI0N A grouping of data lnto mutua ly exclusive classes
showlng lhe nurnber of obseruations n each class.

How do we develop a trequency distribuilon? The first siep is to ially the data nto
a table lhat shows ihe casses and the number of observations in each class. The
steps in consiructng a frequency dislrlbution are best descrjbed by an example.
Remember, our goal is to construct tables, charts, and graphs lhai w ll quickly revea
the concentrauon and shape oi ihe data.

We return to the sluation where l\/ls. Kathryn Ball of AutoUSA wants iables, charts,
and graphs to show the typical se ljng price on various dealer lots. Table 2-4 reports
only the price of the 80 vehicles sold last monlh at Wh iner Autopex. Whai is lhe
lyprbal selling prce? What is the hlghesl seling prlce? What is the /owesr selling
price? Around what value do the selllng prices tend to cluster?

TABLE 2-4 Priccs of Vehicles Sol.l Ldst Nlorth .i \\'lihrer Artoplex

s23197
18,021
20.447
19,873
20,004
2Q,2Q3
24,A52
20,356
24,962
21,744
24224
2l 556

$23,3J2
28,683
24,285
25,251
17,357
23,765
25,799

22 845
22,374
30,055
21,639

$20,454
34,872

25,27J
20,155
25J83
15794
21.722
26,285
24,571

24,296

$23,591
1s,587
24609
28034
19.688
26,661
18,263
r9,331
27,896
25,449
17,891

23,169
28,670
24,533
23,657
32,217

22,817
29,076
28337
20,818

$27,453
35,851

27,443
2€,613

17,399
19,766
32 492
20,642
26.237

s17,2€6
19,251
15,935
19,889
20,895
21 981
17 968
20.633
18,890
23,613
24,445

We refer to lhe unorganized information jn Table 2 4 as raw data or ungrouped data.
Wih a little searching, we can flnd the lowest seling price ($15,546) and the highesi
selling price ($35,925), but that ls about a l. lt is dltficult to deterrnine a typjcal se ling
prce. lt is also dilficult to visualize where the sellng pfices tend lo cluster. The raw
data are more easily interpreted if organjzecl jnto a frequency disvibution.

Step 1: Decide on the number of classes. The goal is to use just enough
groupings or classes io reveal the shape of the disiribution. Sone
ludgment is needed here. Too many classes or too few classes rnight
noi reveal the basic shape of ihe daia set. ln the vehicle selling price
example, three c asses would noi give much insight into the pattern of
ihe data (see Table 2-5).

A useful recipe to determine lhe nurnber of classes (k) is the "2 to
ihe k rule." Thls guide suggests you select the smallest number (k) for

eonstructing Frequency

ln Chapter T and earlier n ihs chaptel we distinguished between qualjiaiive and
quantitative data. ln the previous section using the Whitner Autop ex daia, we surn_
marized the qualitative variab e, veh c e type, using a frequency table, a reative fre-
quencv lable, a bar chad, and a p e chaft-

The Wh tner Autoplex data also jncludes two quantitalive varlables: sel ing price
and age ofthe buyer. Suppose Nls. Bal wants lo surnmarize lasl months sales using
selling prce. We can describe selling price uslng a frequency distribution.
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Vehicle Selling Price ($) Number ol vehicles
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TABLE 2-5 AI Erample of loo Fe" Chsses

15,000 up io 24,000
24,000 up lo 33,000
33,000 up to 42,000

Tokl

48
30
2

8o

the number of classes such that 2k (in words, 2 raised to the power of
k) is greater than the number of observaiions (n).

In the Whitner Autoplex.example, there were 80 vehicles sold. So
n - 80. lf we try k = 6, which means we would use 6 classes, then
26 - 64, somewhai ess than 80. Hence, 6 is not enough classes. lf we
le| k = 7 , Ihen 27 = 128, which is greaier ihan 80. So the recommended
n-moer of c lasses s / ,

Step 2: Determine the class interval or width. Generally the class interval or
width should be ihe same for all classes. The classes all taken tooether
must cover al eacl l,le disldnce from rl^e owF5r va,Le r rhe dtta up
lo ihe highest value. Expressing these words in a formula:

where i is the class interval, H is the highest obserued value, L s the
_ lowest observed value, and k is the number of classes,

In ihe Whjtner Autoplex case, the owest value is $15,546 and the
highest value is 935,925. lf we need 7 classes, the inierual should be at
least ($35,925 $15,546)/7 = $2,911. In practicethis intervalsize is usu-
ally rounded up to some convenient numbei such as a nruJtiple of 10 or
100. The value of $3,000 might readily be used ln this case.' Unequal class intervals present problems in graphically portraylng
the distribution and in doing some of the computations, which we will
see i_ la-e. chaotars. lJ ooLa class intervals. I owever, Tay be reces-
sary in certain situations to avoid a lafge nurnber of empty, or a most
empty, classes. Such is the case in Table 2 6. The Inlernal Revenue

TABLE 2-6 Adjlsted Gross IDcomc for lndividnals Fili.g hcomc Tax Retui,\

No adjusi€d qross income
$ I up to $ 5,000

5000 up lo 10,000
10,000 up lo 15,000
15,000 up lo 20,000
20,000 up io 25,000
25,000 up to 30,000
30,000 up to 40,000
40,000 up h 50,000
50,000 up l. 75,000
75,000 up to 100,000

100,000 up ro 200,000
200,000 up lo 500,000
500,000 up lo 1,000,000

1,000,000 up lo 2,000,000
2,000,000 up lo 10,000,000

l0 000,000 n morc

178.2
1,204.6

3,142.4
3,191.7
2,501.4
r ,901.6
2,502.3
1,426.8
1,476.3

338.8
223.3
55.2
12.4
5.1

0.6
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Service used unequa -szed class intervals to report the adjusted gross
income on indivdual tax returns. Had thev used an equa-szed inter
val of, say, ST,000, more than 1,000 casses would have been required
io describe all the incomes. A frequencv dislrlbution with 1,000 classes
would be diffcu t to interpret. In this case the d stribution is easler io
understand in soite of the unequal classes, Note also that the number
of income tax returns or "frequencies" is repofed ln thousands in this
padicular table. This also makes the nformation easier to understand.

Step 3: Set the individual class limits. Staie clear class limits so you can put each
obseruation into onlyonecategory This meansyou must avoid overlapplng
or unclear class limits. For example, classes such as "$1,300-$1,400"
and "$1,400-$1,500" should noi be used because it is not cear whether
the value $1,400 is in the first or second class. Classes stated as
"$1,300-$1 ,400' and 'Sl,500 S1,600" are Jrequently used, but rnay also be
confuslngwlthouitheaddi ionalcommonconvent ionof roundingal ldaiaat
oraboveSl,450 uptothesecond class and databelow $1,450 downtothe
first class. In this lext we will generally use the forrnat $1,300 up to $1,400
and $1,400 up to $1,500 and so on. With this forrnat it ls clear ihat $1,399
goes into thefirst class and $1,400ln the second.

Because we round the cass interval up to get a convenient class
sjze, we cover a arger than necessary range. For example, 7 casses
of widih $3,000 in the Whitner Autoplex case result in a range oi
7($3,000) = $21,000. The actual range is $20,37s, found by $35,925
$15,546. Compar ng that va ue to $21,000 we have an excess of 9627
Because we need to cover only the disiance (H L), it is natura to
pui appfoximaiely equal amounts of ihe excess in each of the two tails.
Of course, we should also select convenient class imits A guideline is
to make ihe lower limit of the firsl class a multiple of the class inter-
val. Sometimes this is not posslb e, bu1 the lower llmit should ai least
be rounded. So here are the classes we could use for this data.

Step 4: Tally the vehicle selling prices into the classes. To begin, the selling
price of lhe I  rst  vef ic le i  I  lable 2 4 is $23.19/.  t  s ral l  ed i . , l -p $21.000
Lrp to $24,000 cass. The second se ling price in the firsi column of Table
2-4 is $18,021. l t  is ta l led in the $18,000 up to $21,000 class. The other
se ling pric€s aretallied jn a similar manner. When allthe selling prices are
tallled, the table would aPpear asl

t ;
I SrsPoo ,,rp t" Oreloo

$18,000 up to $21,000

$15.000 up to 18,000
18,0!0 up io 2l 000
21,000 up to 24.000
24,000 up to 27,000
27 000 up to 30,000
30 000 up to 33,000
$,1100 up to 36,000

Tallies

S21 000 up to $24,000
S24 000 uP io 527,000
$27.000 up to S30 000
$30,000 up lo 533.000
$33,000 up to $36,000

lllt [l
I f i M M M N
w )8 llt
w MM]J 1

Steo 5: Countthe number of items in each class. The number of observations
in each class ls cal led the classfrequency. In the$15,000 up to $18,000



class there are 8 observations, and:n the $18,000 up to $21,000 class
ihere are 23 observations, Therefore, the c ass frequency in the first class
is 8 and the class frequency in the second class is 23- There is a total of
80 observations orfrequencies in the eniire set of data.

Often it is useful to express ihe data in thousands, or some convenient uniis,
rather than the actua data. Table 2 7, for example, repods the vehicle selling prices
in thousands of doilars, rather than doilars.

TABLE 2-7 Freqtrer.y Dhhibtrtion of Sellnrg Prices at $hitncr Antopld Last N,Ior r
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Sellinq Pdces
($ thousands)

15 up 1o l8
18 up to 21
2l rp Ia 24
24 ap Ia 27
27 up to 30
30 up ro 33
33 up io 36

Toia

Now that we have organized the data into a frequency distribution, we can sum-
marize the patiern in ihe selling prices of the vehicles for the AutoUSA lot of Whit
ner Autoplex in Rat.town, IVissouri. Observe ihe following:

1. The seling pices ranged from about $15,000 up to about $36,000.
2. The selling prices are concenirated between $18,000 and $27,000. A total of

58, or 72.5 percent, of the vehicles sold within this range.
3. The largest concentratjon, or highesi frequency, s in the $18,000 up to $2T,000

class. The middle of this class js $19,500. So we say that a typical selling price
is $19.500.

By presenting this information to IVs. Ball, we give her a clear picture of the disiri-
buiion of selling prices for lasi month.

We admii that arranging the information on selling prices into a frequency dis-
iribution does resuli in ihe loss of some deiailed information. Thai is, by organizing
ihe daia into a frequency distribution, we cannot pinpoint the exact selling price,
such as $23,197 or $26,237. Further, we cannot tellthat the actual selling price for
the least expensive vehicle was $15,546 and for the most expensive $35,925.
Howeve( the lower limit of the first class and the upper limit of the largest class
convey essentially the same meaning. Likely, t\/s. Ball will make the same judgment
if she knows the lowest price is about $15,000 that she will if she knows the exact
price is $15,546. The advantages of condensing the data jnio a more understand-
able and organized form more than offset this disadvantage.

?3
1 7

8

2

s0

Self-FevieM, 2-2 Tlre commissons earned ior ihe first qlarier of last vear bv the 11 members oi the sales
siafi at Vlasier Chemical Company are:

€&$1,650 $1,475 $1,510 $ l670 $1,595 $1,760 $1,s40 51,495 $1,590 $ l tll l;r, $,rr;l
(a) What are lhe vaues such as $1,650 and $T,475 called?
(b) Usjng $1 ,400 up to $1 ,500 as lhe first c ass, $1 ,500 up to $l ,600 as the second class,

and so forth, o€anize the quarterly cor.mlssions into a frequency distribuiion.
(c) What are lhe numbers n the right column of yolr frequency .listribuuor called?
(d) Describe the dlsiribui on oi quarterly commissions, based on the lrequency distibui on.

What is the largest concentration of commissions earned? Whai is ihe smallesi, and
the argest? What is the lypical amount earned?
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Class lntervals and Class Midpoints
We will use tLrro otherterms frequently: class midpoint and class interval. The mid-
point is ha fway between the lower limits of two consecutive classes. lt is computed
by adding ihe lower limits of conseculive classes and dividing ihe result by 2. Refer-
r ing ro -aoe 2- l .  fo ' the l rst  c lass l l_e owe class l imit  s $15.000 and rhe , lexl

l imit  is $18,000. The class nr idpoint s $16,500, found by ($15,000 + $18,000)/2.
The mjdpoint of $T6,500 best represents, or is typica of, the selling price of the
vehicles in ihat class.

To deiermine the class interval, subtfact the lower imit of the class from the
lower lmit of the next class. The class interval of the vehice selling price data is
$3,000, which we find by subtracting ihC ower limii of ihe firsi class, $15,000, from
the lower limit of the next class; ihai is, $18,000 - $15,000 : $3,000. You can also
determine lhe class interval by fjnding the difference beiween consecutive mid-
points. The midpoint of the firsi class is $16,500 and the midpoini of the second
class is $19.500. The diflerence is $3,000.

SoftwareElample_
As we mentioned in Chapler 1, ihere are many sofiware packages ihat perforrn sta-
Ustica calculaiions. Throughout this iexi we wilshow the output from lMicrosoft
Excel; from N/egastat, which is an add-in to Nlicrosolt Excel; and from IVINITAB.
The commands necessary to generate ihe ouipuis are given in the Software Com-
mands seciion at the end oi each chapter.

The following ls a frequency distribution, produced by li,4egastat, showing the
prices of lhe 80 vehicles sold ast month at the Whjtner Autoplex ot in Raytown,
Missouri. The forrn of the oulpul js somewhat different than the frequency djstrjbu
tion of Table 2-7, but the overall conclusions are the same,

@ . , : : i . i l
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Self-Review 2-3 Barry Bonds ol ihe San Francisco Giants established a new sinsie season home runi
record by hitiing 73 home runs du ng the 2001 season. The longest of thes€ home,iuns
traveled 488 Jeei and ihe shortest 320 feet. You need to consirucl a frequency distribu-
tion of ihese home run lengths.
(J) How ma-y ca"ses wo rld you use?
(b) What class interual would you suggest?
(c) What acualclasse! woJd you s-gqasl?

distribution converts the
lrequ€ncy to a percent.

Describinq Dala: FrequencyTables, Frequency Distfibutions, and Graphic Pfesentation 33

Relative Freggency_Distribution
It may be desirable as we did earlier with qualitative data to convert class frequencies
to relaiive class fequencies to show the fraction of the total number of observations
in each class. In our vehicle sales example, we may want to know what percent ofthe
vehible prices are in the $21,000 up to $24,000 class. In another study, we may want
to know what percent of the employees used 5 up to 10 personal leave days last year.

To conven a frequency distribution to a relafiye frequbncy disiribuiion, each of
the class frequencies is divided by the ioial number of observations. From lhe dis-
tribution of vehicle selling prices Clable 2-7, where the selling pfice is repoded in
thousands of dollars), ihe relative frequency for the $15,000 up to $18,000 class is
0.10, found by dividing I by 80. That is, the price of 10 percent of the vehicles sold
at Whitner Autoplex is between $15,000 and $18,000. The relaiive frequencies for
the remaining classes are shown in Table 2-8.

TABLE 2-€ Relative Fre,rtrency Dhtibutiotr of the Pri.es of Vehiclcs Sold Last MoDth at

Selling Price Relalive
($ thousands) Frcquency Frequency Found by

15 up l0 18 I 0.1000 -< 8/80
18 up to 21 23 0.2875 nBA
21upla24 17 0.2125 17BA
24 spla 27 18 0.2250 18/80
27 up to 30 8 0.1000 8/80
30 up io 33 4 0.0500 4l8A
33 up t0 36 2 0.0250 UgA

toial 80 I 0000

Exercises

Self-Review 2-4 Refer to Table 2 3, whjch shows the relative frequency distribution for the vehicles sold
lds- mo th al Whitne' Aulool.r

-^ \ ia) How mdnv veh' les \old to $18.000 up lo 911.000?
lE\ ib) Whal percent of the vehicJes sold ior; pice between $18,000 and 921,000?
fml ici whai percent of the vehicres sord for gio,ooo or more?w

7,

a.

9.

A sei of data consists of 38 obseruations. How many classes would you recommend for
ihe lreouencv disiribuuon?
A set of data consists oj 45 obseruations between $0 and $29. What size would you rcc-
ommend lor the class interval?
A set oJ data consists of 230 observaiions between $235 and $567. What class.interval
wolld you recommend?
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10. A set of data contains 53 obseruations. The lowest value is 42 and ihe argest is 129.
The data are to be organized inio a Jrequency distribution-
a. How many classes would you s'rggest?
b. What would you suggest as the lower llmit of ihe first class?

'11. Wachesaw l,4anufaciuring, Inc., produced ihe following number oi un]ts in the Last
16 days.

t
The infomation is io be orcanjzed into a fequercy distibltion.
a. How many classes would you reconnnend?
b. W_ar class ilteadl would you suqgesr:
c- What lower limii wouLd yo'r rccommend ior the nr$ class?
d. Organize the information into a frequency distrlbution and determine the rclaiive fre-

quency disiribution.
e. Comment on the shape of ihe dist butior

12- The Quick Change OilCompany has a number of outlets in the metropolitan Seatllg area.
The daily number ot oil changes at ihe Oak Strcei oltlet in the pasl 20 days are:

65
TO

98
62

55
66

62
80

79 59 51
94 79 63

90
73

72
71

56
85

The daia are io be organized into a rrequency dislribution.
a. How many classes would you recommend?
b. !!hal ' l6s in.erval would yor suggesl?
c. What lower ljmit would you recommend for ihe fi6t clds?
d. organize the number oJ oil changes into a frequency distribuiion.
e. Commeni on the shape oi the lrcquency dislribution. Also deiermine the relative lre-

quency disi bution.
'13. The manager of the BiLo Supemarkei in N,11. Pleasant, Rhode lsland, gathered the fol-

lowjng informalion on the number of times a cusiomer visiis ihe slore during a month.
The rcsponses of 51 customes were:

5
l
I
l

3

1 0

3

T
8

1
2
6 9

12

5 6 4
4 5 6

1 1  3  1 2

2
3
4

6
5
7

6
3
6

6
4
5

7
5

t 5

14.

a. Starting wiih 0 asthe lower limit oi the nrsi class and using a class iniervaloi 3, orga-
nize ihe data into a frequencv disi bution.

b. Descabe the distribution. Where do the daia iend io clusier?
c. Convert the distibution to a relative lrequency disiribuiion.
The food seruices division of Cedar Biver Amusement Park, Inc., is studyins the amouni
families who visit ihe amusemeni park spend per day on food and d nk. A sample oi 40
famllies who visiied the park y€sterday revealed they spent the following amounts:

$77 $r8 $63 $84 $38 $54 $50 $59 $54 $56 $36 $26 $50 $34 $44
4l 58 58 53 51 62 43 52 53 63 62 62 65 61 52
60 60 45 66 83 71 63 58 61 71

a. Organize ihe dala into a nequency distdbution, using seven classes and 15 as the
lower limit oJ ihe Ji6t class. What class inlerval did you select?

b. Wherc do ihe data tend to cluster?
c. Dsc be ihe distibution.
d. Detemine lhe relative lrcquency djstribution.

2A 27 25 25 28
28 3t 30 26 26

27
26

27 27-
2a 26
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Graphic Presentation of a
Frqqqen,cy DistribUIion
Sales rnanagers, stock analysts, hospita administratorc, and other busy executives
often need a quick picture of the irends n saes, stock prices, or hospital costs.
These trends can ofien be depicted by the use of chads and graphs. Three charts
ihat wlll help portray a frequency distribuiion graphically are the histogram, the fre-
quency polygon, and lhe cumu ative frequency poygon_

Histogram
A histogram for a frequency distfibutjon based on quantiiaiive data is very similar
io ihe bar chafi showing ihe distribution of qualitatve data. The classes are marked
on the horizonial axs and lhe class frequencies on the vertical axis, The class fre-
quences are repfesenied by the heights of ihe bars. However, there is one impor-
tant difference based on the natlrre of lhe daia. Quantitative data is usually rnea-
sured using scaes that are continuous, not djscrete. Therefore, the horizontal axis
represents all possible values, and the bars are drawn adjacent to each oiher to
show the continuous nature of the data.

HISToGRAM A graph jn which the classes are marked on the horizontal axls and
the class lrequencies on the vefrical axis. The class irequencies are represented
by ihe heighis of the bars and ihe bars are drawn adjacent to each other.

We summarized ihe seliing prices a continuous variable-of the 80 vehicles sold
lasi monih ai Whjiner Autoplex with a frequency distribution. We construct a his-
tograrn to ilustrate this Jrequency dislribution.

Below is the frequency distribution.

:15

!

E

E

8
23
1T
t 8

4

s0

Construct a histogram. What conclusions can you reach based on ihe informaiion
oresented in the histooram?

The class frequencies are scaled aong the venical axjs (y-axis) and either ihe class
limits or the class rnidpoints along ihe horizontal axis. To illustrate the consvuction
of ihe histograrn, the f rst ihree classes are shown in Chart 2-3,

15 up to r8
18 up t0 21
21 up ta 24
24 rp ta 27
27 up lo 30
30 up 1o 33
33 up to 36

Tota
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CHART 2-3 Constrtrction of a Hhioeranr

From Chart 2-3 we note ihai ihere are eight vehicles in ihe $15,000 up to S18,000
class. Therefore, the hejghi of the column for that class is L There are 23 vehicles
ln the $T8,000 up to $21,000 class. So, logrcaly,  the height of  ihat column is 23.
The height of the bar represents ihe number of observations in the cass.

This procedure is continued for all classes. The complete histogram is shown
in Chart 2 4. Note that there js no space between the bars. This is a feature of ihe
histogram. Why is this so? Because the variable plotted on the horizontal axis js
quantitative and ol the interval, or in this case the ratio, scale of measurement. In
bar charts, as descrjbed previously, the veriical bars are separated.

CHAflT 2-4 Histogr. ofthe Sellbg Prices of 80 Vchicles at \Vhitncr ,\rtoplcx

l lo 'n the l  sLog.arr ' r  L 'art  24. we uoncluoe:

1. The lowest selling pice ls about $15,000, and the highest is about $36,000.
2. The largest class frequency is ihe $18,000 up to $21,000 class. A total of 23 of

the 80 vehicles sold are wiihjn this price range.
3. Fifiy-eighi of ihe vehicles, or 72.5 percent, had a selling price between $18,000

and $27,000.

Thus, the histogram provides an easily interpreied visual representation of a frequency
djstribution. We should also point out that we would have reached the same conclu-
sjons and the shape of ihe histogram wou d have been the same had we used a
relaiive frequency distribution instead ofthe actual frequencies. Thal js, if we had used
the relative frequencies of Table 2-€, found on page 33, we would have had a his
togram of the same shape as Chart 2+. The only difference is that the vertical axis
would have been reported in percent of veh cles instead of the number of vehrcles.

40

€ 3 0

E r n

l 5 1 8 21 24 27
Sellinq Pric€
($thousands)

30 33 36



' We use the Microsoft Excel system to produce the hjstogram for the Whitnef
Autoplex vehicle sales data (whjch is shown on page 28). Note that ctass mid
polnts are used as the labels lor the classes. The software commands to create
this output are given in the Software Commands section at the end of the
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A frequency polygon also shows ihe shape of a disiribuiion and is similar io a his-
togram. lt consists of line segrnents-connecting the points formed by the intersec
tions of ihe class midpoints and the class frequencies. The construction of a ire
quency polygon is illustrated in Chart 2 5 (on page 38). We use the vehcle prices
for the cars sold last month at Whitner Auioplex, The midpoint of each cass is
scaled on the X-axjs and the class frequencies on the y-axis- Reca I that the class
midpoini is the vaue at lhe center of a class and represents the typical vaues in
that cass. The class frequency is the number of obsenr'ations in a particular class,
The vehicle selling prices at Whitner Autopiex are:

Selling P ce
$lnousands)
1 5  u p t o l S
18 up io 2l
21 uplo 24
24 uplo 2T
27 upto 30
30 up to 33
33 up to 36

Ioial

Midpoint

19.5
?2.5
25.5
28.5
3l .5
34.5

8
23
1 7
1 8
I
4
2

m
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l'lorerce Nightnrgalc is kDo*n
ai the foudd of thc nnding p.of$sin.
However, slE also savcd nrany lives

bt Nnre st tistical ,ndysis. $/hcn dre
€nconnt€red an rnsmitary condirior or an

nn{leNrpplicd hospital, slt nmproved thc conditions

Statistics inAction

and rhen used st*irticrl dtrtr to d.cureni tlc improvcmcnt. Thu!,
sl,e ss abl€ to convin.e.thes ofdE.eed for ncdical rcfom, pF
ticularly nr the arer ofenitlti.n. Sle developcd orignral graphs t
dcnonsi€te tlDi, durhg dre Crnnea! W.r, Drorc soldic died
froD u a r.ry co itions dHr r€re killcd nr coD$at. The
adjacerr gEph br Nigldrgale is a polaFarca graph sloNing the
rclativcmontl yproporrionsof causesof dcathftonApnl l8t4ro

As noted previously, the $15,000 up to $18,000 class is represented by the mid-
point $16,500. To construct a frequency polygon, move hor zontally on ihe graph to
the midpoint, $16.5, and then vertically to 8, the class frequency, and place a dot.
The X and the Yvalues of ihis point are called the coordinaies. The coordinates of ihe
next point are X = $19.5 and y = 23. The process is continued for all classes. Then
the points are connected in ofder. That is, the poini representing ihe lowest class
is joined to the one representing the second class and so on.

Note ;n Chart 2-5 that, to complete the frequency polygon, midpoints of $13.5
and $37.5 are added to the X-axis to "anchoa'the polygon at zero frequencies.
These iwo values, $13.5 and $37.5, were derived by subtracting the class interval
of $3.0 from the lowest midpojni ($16.5) and by adding $3.0 to the highest mid-
poini ($34.5) in the frequency disiribution.

i

40

1 0

13.5 16.5 lg.5 225 25.5 285 31.5

Seling price (9000)

34.5 37.5 40.5

CHART 2-5 Frequency Polvgon of the Setling Priccs of E0 Vchiclq ai Wbihrer Atrtoplcx

Both the histogram and the frequency polygon allow us to get a quick picture of
ihe main characteristics of the data{highs, lows, points of concentration, etc.). Although
ihe iwo representations are simihr in purpose, ihe hisiogram has the advantage of
depicung each class as a rectangle, wjth ihe height of the rectangular_bar represent-
ing the number in each class, The frequency polygon, in turn, has an advantage over
ihe hisiogram. lt allows us to compare djrectly two or morc frequency distributions,
Suppose I\/s. Ball ofAutoUSA wanis io compare the Whitner Autoplex lot in Ra),4own,
Missouri, with a simihr lot, Fowler Auio lvall in Grayling, Michigan. To do this, tuvo
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F " ^

10

13.5 16.5 19_5 22.5 25.5 28.5 31.5
Setjng prtce (9000)

34.5 37.5 40.5

I FowlerAuio [4all
i- :tr Whiin€rAuioplex
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15. Molv's Candle Shop has several reiall stores in lhe coastal areas ol North and Souih
Carolina- Many ol N,4olly's custorners ask her io ship their purchases. The lollowins chart
shows the number of packages slrlpped per day lor the asl 100 days.

a. Whai is th s chari called?
b. Whai is the iotal number ol frequencles?
c. What is the d6s interval?

frequency polygons are constructed, one on top olthe othei as in Chart 2-6. Ii is clear
from Chart 2-6 that the typical vehicle selling price is higher at the Fowler Auto lvall.

CHART 2+ Distribution of Vehicle Se hg Prices dt whihrcr Aotoplex and Fowlei A,ro Mdl

The total number of frequencies at the two dealerships is about the same, so
a direct comparison is possibie. lf the difference in the total number of frequencies
is quite large, converting the frequencies to reJative frequencies and then ploiting
the iwo distribLtio_s woLld dllow a clearer conpa'isor.

Exercises

Self-Review 2-5 The annual imports ot a selecied group ol eleclronic suppjiers afe shown in ihe following
Jrequency distribution.

($millions)

2upio 5
5upto 8
8 u p t o 1 l

1 l  u p l o l 4
l4 up lo  17

ofSuppliels

6
l 3
20
1 0

1

Portray the imports as a histogram.
Portray the imports as a reiaiive rrequency polygon.
Sr.rmmarize ihe impotani Jaceis of the disirlbuilon (such as classes wiih ihe highesi
and lowest Jrequencles).

30

E 2 0

F r o
15 20 25
Number of Packages
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d. What is the class irequency lor ihe l0 up to 15 class?
e. What is the relative frcquency or ihe 10 up to 15 class?
f. What is the midpoini of ihe 10 up to 15 class?
g. Of how rnany days were there 25 or more packages shipped?

16. The following chart shows the number of patients admitled daiyto lvlemorial Hospilal
tlrrough the emergency room.

a. what is the midpoint oi the 2 up to 4 cass?
b. How many days were 2 up to 4 paiients admiited?
c. Approximalely how many days were studied?
d. Whai is ihe class interyal?
e. Whai is ihis chart called?

17. The lollowing irequency distribution rcports the number of frequent Jlier miles, reported
in thoLrsands, ior employees ol Brumley Sialistical Consuliing, Inc., dudng the firsi quarter
.f 2aa7.

(000)
N[mber of
Enployees

0  u p  t o . 3
3 u p t o  6
6 u p h  9
I u P t o 1 2

12 up 1015
Total

a. How many employees were studied?
b. Whai ls the midpoint of the firsl class?
c. Consfruct a histograrn.
d. A frequency polygon is to be drawn. W-lrat are the coordinates of the pot for the nrst

e. Construct a frequency polygon.
i Interpret ihe frcquent llier mjles accumulated using ihe two charts.
Ecommerce.com, a large Internet retailei is studying the lead ilme (elapsed time beiween
when an oder is placed and when it is iilled) for a sample ol receni orderc. The lead
times are reported in days.

Lead Time (days) Frequency

0 u p t o  5
5 u p t o 1 0

10 up io 15
15 up io 20
20 up io 25

Total

6
7

1 2
8

40

a. How many oderc were studied?
b. Whai is ihe miclpoinl of the first class?
c. What are the coordinales of the iirst cass for a lrequency polygon?
d. Draw a histogram.
e. Draw a irequency polygon.
f. Inrerpret the lead times using ihe rwo charis.

5
1 2
23
8
2

50

't8.

> 3 0
g r n
I

6 8
Numbef of?atients
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Cumulative Frequency Distr ibutions
Consider once again the distribuUon of the selljng prices of vehicles at Whitner Auto
plex, Suppose we were interested in the number of vehicles thal sold lor less than
$21,000, or the value below which 40 perceni of the vehjcles sold. These numbers
can be approxlmated by developing a cumulative frequency distribution and por
Vaying it graphicaly in a cumulative frequency polygon.

The frequency disiribuiion of the vehicle selling prices at Whiiner Autoplex is
repeated from Table 2 7.

Selling Price
{$ thousands)

15 up to l8
18 up to 2l
21 up to 24
24 up lo 27
27 up lo 30
30 up lo 33
33 up lo 36

Total

Construct a cumulaiive frequency polygon. Fifty percent of ihe vehcles were sold for
ess than what amount? Twenty five of lhe vehicles were sold for less than what
arnount?

As ihe name implies, a cumulative frequency distribulion and a cumulaiive frequency
polygon require cumulatiye frequercles. To construct a cumulatjve frequency dlsiri-
bution, refer lo ihe preceding table and noie ihai there were eight vehjcles sold for
ess lhan $18,000. Those 8 vehicles, plLrs the 23 jn the nexl higher class, for a iotal
of 31, were sold for less than $21,000. The cumulaUve frequency for the next higher
class is 48, found by 8 + 23 + 17. This process is continued for all the classes.
All the veh c es were sold for less ihan $36,000. (See Table 2-9.)

To plot a cumu ative frequency distribution, scale the upper I mit of each class
along the X-axis and ihe corresponding cumulative frequencies along the Y-axis, To
provide addjiional informaiion, vou can abel the veriical a\is on ihe lefi in units and
the vertical axis on the righi in percent. In the Whitner Auiopex exarfpe, the ver-
tical axis on ihe lefi is labeled frorn 0 to 80 and on the righi from 0 to 100 percent.
The value of 50 percent corresponds to 40 vehicles sod.

8
23
1 T
1 8
I
4
2

80
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TABLE 2-9 Cunn .tive FrequeDcr Distributior for Vchiclc Sellnrg Price

SellingPrice
($ thousands)

Cumulalive

l5  Lrpt018
l8 up to 21
2 1 r p l a 2 4
24 tpi.a 27
27 tpla 3A
30 up io 33
33 up io 36

Total

CHART 2-7 CuD lative FreqtreDcl DhtributioD for ychiclc Sell g Price

To find the selling price below which half the cars sold, we draw a horizontal iine
from lhe 50 percent mark on the right hand venical axis over io ihe polygon, then
drop down to the X axis and read the selling price, The value on the X-axis is about
22.5, so we estimate that 50 percent of the vehices soid ior less ihan $22,500.

To fjnd the price below which 25 of the vehicles sod, we locaie the value of 25
on the leit-hand veriical axis. Next, we draw a horizontal line irom the value of 25 io
the polygon, and then drop down io the X-axis and read the price. lt is about 20.5,
so we estimate that 25 of the vehicles sold for less than $20,500. We can also make
estimates of the percent of vehicles that sold for less than a paticular amount. To
explain, suppose we want to estimate ihe percent of vehicles that sold for less than
$28,500. We begin by locating the value of 28.5 on lhe X axis, move verUcally to the
polygon, and then horizontally to the vertical axis on the fight. The value is about 87
perceni, so we conclude that 87 perceni of the vehicles sold for less than $28,500.

8
31 <_
48
66
J4
78
80

8
23
1 7

8

2

s0

To begin the plotting, S vehicles sold for less ihan $18,000, so the first plot is at
X = 18 and Y:8. The coordinates for ihe next plot are X = 21 and y - 31. The rest of
the poinis are plotted and ihen ihe dots connected to form ihe chad below

8 + 2 3
8 + 2 3 + 1 7
8 + 2 3 + 1 7 + 1 8

60

s 5 0
E
9 4 0

e 3 0
E

21 24 27 30
Selling Price {$000)



Self-Review 2-€

&
A sample of the hourly wages of l5 emp oyees at Home Depoi jn Brunswick, ceorgia,
was organized jnto the followind iable.

Hourly Wages

(a) What is the table called?
Develop a cumulative frequency disiribution and portray the disvibutlon in a cumula-
tive frequency polygon.
On the basis ol the cumulatjvd frequency polygonihow many employees earn $11 an
hour or less? Half of the empjoyees eam an houdy wage of how much or more? Folr
employees earn how much or less?

$ 8 u p t o $ 1 0
l0 up io l2 7
12 upla 14
l4 up to 16
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Exercises
I 9. The fol owing chart shows the lrouny wages of a sample of certiiied wddere in the Atlanta,

40

3 3 0

g ^
l 0

100

75

50

25

&

t 0  1 5  2 0
HourlyWaqe

a, How rnany welders were siudied?
b. What is the class interual?
c. About how many wederc earn less than $10.00 per hour?
cl. About 75 perceni of the welders make less than what amount?
e. Ten of the welders studied macle less than what amount?
f. What perceni oi the welderc make less ihan $20.00 per hour?

20. The lollowing chari shows the se ling price ($000) of houses sold in the Billings, \4ontana

200

> 150

e 100
E

50 100 150 200 250
Selling P ce ($000)

c
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a. How many homes were siudied?
b. Whai is the class inierual?
c. One hundred homes sold lor less ihan what arnouni?
d. Abolt 75 perceni of the homes sold for less ihan whai amount?
e. Esiimaie the number of homds in the $150,000 up to $200,000 class.
f. About how many homes sold ior less than $225,000?

21. The lrequency dislribullon representing the number of freqleni llier mlles accumulaied
by employees at Brumley Siailsiical Consulilng Company is repeated lrcm Exercjse 17.

Frcquenl Flier Miles
(000)

0 u p l o . 3
3 u p l o  6
6 u p l o  I
9 u p t o 1 2

12 up io 15
Total

5
12
23
I
2

50

22.

a. How many employees accumulated less than 3,000 miles?
b. Convert ihe frequency disnlbution to a cumulative irequency distribuiion.
c. Portray the cumulative disiribution in the form of a clmulaiive irequency polygon.
d. Based on the cumulauve irequency polygon, about 75 percent oi ihe employees accu

mulated how manv mlles or ess?
The ir€ouencv dlstribution of order lead time at Econrmerce.com from Exercise 18 is

0 u p t o  5
5 u p r o 1 0

10 up io 15
l5 up io 20
20 up io 25

Tolal

How many orderc were filled in less ihan l0 days? In less than 15 days?
Convert the frequency distr;bution to a cumulative irequency distribution.
DeveLop a cumulatve freqlency poygon.
About 60 percent oi ihe orders werc illed in less than how many days?

7
1 2
8
7

40

Chopter Summorr,r

.
L

A ireqlency iable is a grouping of quaLitative daia into mltually excluslve classes
showing ihe number of observations in each cass.
A rclative frequency table slrows the fraciion ol the number oi frequencies in each class.
A bar charr is a graphic representation oi a frequency table.
A pie chan shows the proporilon each disiinct class represents of the toial number of

A frequercy distributjon is a grouping of daia inio mutually exclusive classes showing
the number of observauons in each class.
A. The slep<, _ .onstrucring a'requency dsl,ibu.io_ a.a:

1. Declde on the numbei of classes.
2. Determine ihe class inler:va.
3. Set the indvidual class limits.
4, Tally lhe raw data into classes.
5. Count the number'of talles in each class.
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B. The class lrequency is the number of obseruations ln each class.
C. The class interval is the difference between the limiis of two consecutive classes.
D. The class midpoint is haliwav between the linriis of consecutive classes.

Vl. A re aUve fr€quency distrlbr.rtion shows ihe percent of obseruations in each class-
Vll. There are ihrce meihods for graphically portraying a iiequency disiribution.

A. A hisiogram portrays ihe number'of frequencies in each d6s in the form of a

B. A frequency polygon consists oi line segmenis connecting the points formed bV the
inlersection ot the class midpoini and lhe class frequency.

C. A cumulative fr€quency dist bution shows ihe number or perceri of observariois
/ below given values.

LnooE@r ex@rctsos
23. Describe the similaiiies and difierences of qualitative and quantitative variable. Be sure

a. What level oi measurement is requiy'id for each variable type?
b. Can both types be used to describe both samples and populations?

24. Decibe the similariiies and difierences oia frequencyiabte and a frequency djstribuiion.
Be sure to include which requires qualitative data and which requircs quantjtative daia.

25. Alexandra Damonte will be building a new resort in l\,,lyrue Beach, South Carotina. She
must decide how to deslgn the resort b6ed on ihe type ol activities that the resort witl
oifer to iis customers. A receni poll of 300 potential customerc showed the fottowing
r€sults abourcusiomers' Dreferences ior Dlanned resori activiues:

Like planned acfvilies 63
D0 n01 ike planned actjvities 135
Not sure 78
N0 answer 24

6. What is the table called?
b. Draw a bar chart to portray the slrvey rcsults.
c. Draw a pie chart for the survey rcsults.
d-.It you arc preparing to present the results to I/s. Damonie as part of a report, which

graph would you prefer to show? Why?
26. Speedy Swift is a package delivery seruice that serues the greater Attanra, ceorgia met-

ropolitan @a. To maintaln customer loyalty, one of Speedy Swift,s peformance obiec-
tives is on-time delivery. To monitor its performance, each delivery is measu6d on the
following scae: early (package delivered before the promised time), on-time (package
delivered within 5 minutes of ihe prcmised iime), late (package delivered more than
5 minuies pasi the promised time), lost (package never deiivered). speedy Swi(s objec
tive is io deiiver 99 perceni of all packages either eany or on-time. Another objeciive is
ro naver ro<e a pa.Kage.

Speedy collected the following data for last rnonth's perfomance:

0n lime
Early
Early
Early
0n-iime
0n-time
Early
0n-time
on-tim€
on-time

Early
0n lime

0n lim€
onlime
Eany
0ntime
0n-iime

Early
0n'ii'ne
Early

0n-time
0nrime
0n'iime
0n'iirne
0n'iime
0n iime
0n Ume
0n tim€
Eany
on-lime

on-tirne Early
on-lirne 0n Um€
on{ime Eaiy
0n{ime 0n lime

Lale Early
Ea y on-time
0n lime Early
Eary 0n-tine
0n lime onrime

Late onrime oniirne
Early Oniime on{ime
0n iime on'iime 0n Ume
Late Early Eany
onlirne 0n tim€ 0n lime
on-llrne Early 0n lime

Late on-lime
0n Ume onlime
0n lime onlime
0n lime Early
On-lime 0n lime
0n-lime onlime
on-time 0nlime
Lale onlirne
0n-lime oi-time
0n-lime on-time

0n iime Lale
ontirne Eany
on-time on-lime Late
on-lime on-lime Eady
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a. What scale is used to measure delivery perfonnance? Whai kiid of variable is dellvery
performance?

24.

29.

b. Construct a irequency iable lor delivery per{ormance ior last month.
c. Consiruct a relative frequency table lor delivery performance last month.
d. Conslruct a bar chari of the frequency iable for delivery perJormance for lasi morth.
e. Conslruct a ple chari oJ on-time delivery peformance for lasi month.
f. Analyze ihe daia summaries and write an evaluaiion of lasi month's deljvery perfor

mance as it reLates to Speedy Swiit's periormance objectives. Wiie a general recom
mendation for further analvsis.

A data sei consists oi 83 obseruations- How many clGses would yoLr rccommen.l for a
lreouencv dlsiribution?
A data set consisls of 145 observations that ranse lrom 56 to 490. What size cLass jnter-
val would you recommend? ,
The Jollowing is the number of minuies to commure from home io work for a group of
automobile execlrtives.

30.

a. How many classes woud you recomrnend?
b. What clas inteival would you suggest?
c. What would you recommend as the lower lirnii oi lhe nr$ class?
d. Oga_:ze rhe oara ilto a fi{uen y disvlJution.
e. Comment on the shape of the frequency distribution.
The following data give ihe weekly amounts spent on grocenes for a sample of households.

a. How many classe would you recommend?
b. Whai alass intetual would you suggest?
c, Whai would you recommend as the lower jirnit of the first class?
d. Orgrni/e lhe dala nro a'requen-v d.skibution.
The folowing hislogram shows the scores on ihe lirsi exam for a statistics class-

50 60 70 80 90 100
Score

a. How many students took the exam?
b. What is the class interval?
c. What is the class midpoini for the Ji6i clss?
d. How many siudents earnecl a score of less than 70?
The following chart summarizes the selling price of homes
Sarasota, Fioida, area.

$ 7 6
286
309
240
342

9271
219
192
1 1 6
429

$363 . $159
205 279
181 321
100 151
2s4 a57d

278 50
297 170
235 434

$227
199
246

279

177
$319

,,'t\
188

$337 $295
162

$250
303
335
320
325

32. sold last month in the
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33.

254
3. 200
q r5o
F loo

7 5 -

25

100 150 200 250 300 350
Se linq Price ($0001

a, What is ihe chari called?
b. How many homes were sold durfg the last month?
c. What is ihe cass interua?
d. About 75 percent of the houses sold for ess than what amount?
e. One hundred seventvive oi the homes sold foi ess than what amount?
A chain of sport shops calering to beginning skiers, headquartered in Aspen, Co orado,
plans to conduct a study of how much a beginning skler spends on his or her initial
purchase of equipment and supplies. Based on ihese figurcs, it wants 10 explore the
possibilly ol ofiering combjnations, such as a pair of boots and a pair oi skis, to induce
customere to buy more. Asaniple oi cash register receipts revealed these inltial purchases:

$140
86

139
161
175

$ 8 2
125
149
135
'127

$168
2 1 2
105
224

$ 9 0
171
162
229
121

$ 1 1 4
149
126
129
1 1 8

$172

216
87

172

Conpany Company

s230 9142
162 |8
195 127
128 126
126

{thousands)

Number of
Shareholders

177
266
133
209
264
160
143
246

239
204
204
t95

200

$265
235
't32

172
149

34.

a. Arrive at a suggesied class interual. Use six classes, and let the lower limit of the fnsi

b. Whai would be a better class inierval?
c. Organize the data :nto a irequency d siribution using a lower limii of $80.
d. Intepret your findings.
Following ls the number of shareholders ior a selecled group ol la€e compa.ies (in

General Public Utililies

l,4iddle South Ut lities
Daimerchrysler
Standard 0il ol California
Belhlehem Steel
Lonq lsland Lightlng

E. L du Pont de Nemours

Union Carbide

Noriheast Ulilities

Slandard oil (lndiana)

Detroit Edison

Dow Chemical

0hi0 Edlson
Tnnsamerica Corporaiion
Columbla Gas Syslem
lnlernaliona! Telephone &

Telegraph
Union Elecirlc
Viruinia Eleciric and Power
Pub ic Servc€ Electrlc & Gas

173
t9s
220

137
150
262
158
162

'  
1 6 5

223

225
1 6 1
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The sharehoder numbe/s are to be organized into a frequency distribuiion and severa
graphs drawn 1o porrray the distribllion.
a. Using seven c asses and a lower lirnlt oi 130, construct a frequency distribuiion.
b. Porlray rhe disvibutor as a lrcquency polygon.
c. Poriray the distribullon in a cumuailve fteqlency polygon.
d. According to the polygon, three out of four g5 perceni) of the companies have how

many shareho ders or less?
e. W te a b ef analysis oi the number oi shareholders based on ihe lrequency dishib

ution and graphs.
35. A receni s!ruey showed that the typica American car owner spencls $2,950 per year on

operaiing expenses. Below is a breakdown ol the varlous expenditure items. Draw an
approprate chari to portray the data and summarize your iindings in a brief repon.

Erpendilure lt€m

Depreciaiion
Tolal

$ 603
279
930
646
492

PB50

36. l,,lidland Naiional Bank selected a sample of 40 student checking accounts. Below are
their end-otthe-month balances.

37.

38.

a. Tally the data into a ireqlency distibution using $100 6 a class inteNal and $0 as
the stan rig poinl.

b. Draw a curnulative irequency polygon.
c. The bank conslderc any student wth an ending balance of $400 or more a "prefened

customer" Estimate the percenlage ol prefered customers,
d. The bank is also considering a service charge to the lowesi 10 percent oi the ending

baances. What woud you recommend as the cutoJf point between those who have
to pay a seruice charge and those who do not?

Residents ofthe state o1South Carolina earned a ioialoi $69.5 bi lon .2005 i. ad usted
gross income. Seventy-three percent of the total w6 in wages and sala esi 11 percent
ln.livldends, interest, and capitalgainsi 8 percent in lRAs and taxab e pensions;3 peF
cent in busiiess income pensions; 2 percenl in SocalSecuriiy, and the remalning 3 per
cent from other sources. Develop a pie chart depictng the breakdown of adjusted grcss
'ncome. 

Wrire a par"g apr "unma'/i g the rio.-naLo_.
A recent study oi home iechnoogies reported the number of hou6 of personal computer
usage per week lor a sample of 60 pereons- Excluded irom the study were people who
worked out of thejr home and used the complter as a part oi their wo|k.

9.3
6.3

2.0
4,5

5.3 0.3
2.1 2.7
9.7 7.T
4.8 2.1
6.7 1.1
9.3 7.9

8.8 6.5
0.4 3.7
5.2 1.7

10.1 1.3
6.7 2.2
4.6 4.3

0.6 5.2
3.3 l . l
8.5 4.2
5.6 2.4
2.6 9.8
4.5 9.2

6.6 S.3 4.3
2.7 6.7 6.5
5.5 5.1 5.6
2.4 4.7 1.7
6.4 4.9 5.2
8.5 6.0 8.1

$404
a7

703
968

$ 7 4
234
125
7 1 2

$234
68

350
503

st49
489
444
489

9279
57
37

327

$215
185
252
608

$r23

27
358

$ 5 5
758
521
425

$ 43 $321
72 863

302 127
303 203
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' 
fff; "1; l:"-Xii l.1il;:[1;X:?H;ff:] nanv c'as<ps wou'o vo,, suoqes'-tr.;iffi 

i#j$;ffi*i+i*d1,-",r*;ri#rT
$669.9
301.9
136.4
380.7
228.6
39.5
31.3

221.1
295.7

- 
i:,'i;,:,j111x1: ,:,".ff::::iJ..J":1:1'jtJ"*t n rnv. 'as.es w.-,d,oJ sJoe.s,?

o, uraw a hrstogram. l.terpret vour result

.l"Tl3l i'Ji"1.?";?i,,;1i,,"."";"ilf"g.::'-" "Fuio audprc- wa,c eo shows

:;iru;"::"vi r:;,'.r; :t1:'J::ilr :i"t"Il ,i',ir"i%r;":"::;""?fi
;:Jl;;:#;f#*#-ru1:i;b.:r*;i;*;ll",Il*"
]ff"ff T::.iT[ A""T";Xlii,#ffi:fl"1["",ff H[y":**""n" breakdown of

$ 7.5 $ 77.2
235.4 716.4
616.9 440.6

3.3 363.2
308.7 126.7
124.3 118.J
301.2 35.7
43.4 2123

437.0 87.8

$125.7 S516.9
26.6 1A7.2
34.4 296.1
52.2 107.5
82.0 227.0

352,8 156.7
174.3 100.6
315.4 5.9
268.1 899.5

$ 219.9 $645.2
315.5 89.2
185.4 526.3
82.9 63.0

321.1 403.4
276.3 23.5
236.7 171.9

1,002.2 171,7

145.3
408.2 -
51.9

430.3
23.9

154.9
243.3
3A2.1

40.

41,

S!99ry Percenr
32.3

Public Neath Education 23.5
Conmunily Service 12.6
Fund Raising e]
ProiessionalandEducationatTaining i0.9
Nlanagement and Genent 8.6

"' ##;l"":i:i ii,y# :li?i:'"'n":,,ffi"fl "n"f:ffi; i'.".1?,i:ff;,ffi".." *

($000)

s2,812,473
2,732,045

185,198
525,015
22,647
37,326

$6,314?04

43. i;,jil:#i#" iffJ;:f,: ".#i:",:$fl :'"3#,"J" ffi "t"#.t"i.#.i#:,,:fl
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46.

($ millions)

United Kingdom
Soultr rcrea
China

8
80
87
59

185

T6
100
106
76
T

s9,550
4,556

1,142
618

26

25
T1
43

Farming has changed lrom the early 1900s. ln the early 20ih ceniury machinery grad!-
ally replaced anlmal power For example, in 1910 U S. rams used 24 2 milLon horses
and mules and ony aboui 1,000 tractors- By 1960, 4.6 million tractors werc used and
only 3.2 niillion hores and mules. In 1920 there were over 6 million farms in ihe United
Siates. Todav there are less than 2 mlllion. Lisied below is the number ol farms, in thou
sands. iof each of the 50 states. Wfiie a paragEph summaizlng your findings.

47 1
4 2 1
7 5 2

1 4  3 8
35 86

$3.5

3.0

2.5

46
63
39
33
l 3

91

3T
36

3
29
2

51
20

39
T
3
l

79

45
t 5
I

24
I

45. One oi the most oooular candies in ihe United States is ljl&[,4's, which arc produced bv
the ljlars Company. ln the beginnlng M&ll's were all brcwnl more recently thev were
produced in red, green, blue, orange, brcwn, and yellow You can read about ihe history
oi the product, find ideas tor baking, purchase the candies in the colors oi vour school
of Javoriie team, and learn the percent oi each color in the standard bags al
h11D //a obal.nms com/!s/:bo!1/products/ml kcl-roco a:e/ Fecently the purchase o1 a
14-ounce bag o1 N4&lv4 s PLain had 444 candies with the lollowing breakdown by coLor:
130 brown, 98 yellow, 96 red,35 o€nge, s2 blue, and 33 green. Develop a chart depici-
ing this lnfomation and wrile a paragraph summarizing the resuLis
The lolowing graph shows ihe total wages paid by sofiware and aircraft cornpanies in the
state of Washingion from 1997 until2005. Wriie a er repori summarlzing thls inromation

--- Total wages pald by soflware companies (quaderl,
.,-..- Tota wages pad by aerospace companies fquarier,

_ _ 1 / \

-t \. )' ,,_z
- - I  ; ' r

' ' 
,"*'y' 

-

'97 '01 '03 '04 '05

47. A Die chari shows the markei shares of cola products. The "sjce" for Pepsi Coa has a
central angle of 90 degrees. What is lG market sharc2 

'

@x@rc ts@s. com
,la. [,4onthLy and year io date truck sales are ava]iabie ai the websile: http:/1wvr p cklptft ci

con. Go io this siie and search under News to obtain ihe most recent informaiion on
saLes. [,4ake a pie chart or a bar chart showlng the mosi recent information. What is the
best selling truck? What are the four or ive besi selling irucks? What is iheir market
share? You may wish to group some oi the trucks inio a category called "Othei'' 10 gei
a better piciure of markei sharc. Commeni on your findings.

rt2

LO

0.5

'42'0099'98

uww
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Doto Sot (xorcises
49- Refer to the Feal Estate data at the end of the book. which reoods information on homes

sold in the Denver, Colorado, area duing the ast year-
a. Organize the dala on nlrmber of bedrooms into a irequency distribuiion.

1. What is the wDical number oi bedrooms?
2. Whai are the fewest and rhe most number ol bedrcoms ofiered in the market?

b. Seleci an appropriaie d6s interval and organize the seling prtces into a irequency

1. Amund whal values do the data tend 1o cluste,
2. What is the Jargest selling prlce? What is the smallesi sellins price?

c. Draw a cumulaiive trequency disiribuuon based on ihe rrequency dist bution devel-
oped in pari (b).
1. How many homes sold for les than S200,000?
2. Estimate the percent oJ the homes that sold ior morc than $220,000_
3. What perceni of the homes sold Jor less ihan $125,000?

d. Write a report summaizing the seliing p ces oi the homes.
50. Befer lo ihe Global Financial Performance daia set ihat reDorts informaiion on 148

a. O€anize the information on net income into anequency djsiribution_ Select an appro-
or iate c ldss. . terual .
1. What s a typical net income? Whai is the range of net income?
2. Comment on the shape oi the dlstribution. Does it appear thar any of the corpo-

rauon net incornes arc oui ot line wilh the oihers?
b. Draw a cumulative irequency disiribution based on the frequency distribution

developed in pa4 (a).
1. Eighiy percent of ihe corporations earn less than whai amount in rer tncome?
2. Aboui how many corporations have net incomes less than $4.2 mittion?

c. Organize the inJormation on relurn-on-investment (BOl) inio a frequency distribution.
1. What is the tvoical ROI? Wherc does ROI terd to clustef
2. Comment on the shape of the distribuiion. Does ii appear that any corpo€iion is

oui of line wiih the oihers?
51. Refer io ihe Wage data, which reports information on annual wages ior a sampie oi 100

workers. Also jncluded are va ables relating to industry yearc ol education, and gender
for each worker. Draw a bar chart oi lhe variable occupation. Write a bief rcpori sum
marizing yo!r nndings.

52. Refer to ihe CIA data, which reports d€mographic and economic information on 46 coun-
trles. Develop a lrequency dislribution for the vaiable GDP per capita. Summarize your
Jindjngs. What is the shape of the dishibuiion?
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Softu,rore Commonds
1. The Excei commands for the pie chart on page25 are:

a. Sei cel4l as the aciive celland iype ihe words
Use of Sa/es. In ceL s 42 thrcugh As type Pizes,
Education, Bonuses, and Expense.

b. SetBT as the aclive cell and type Anount 6 Mil'
/lors) and in cells A2 thrcugh A5 enler ihe data.

c. From ihe Toolbar select Chart wizard. Seect
Pie as the type of charr, select the chart type I
the upper Left comer, and then cick on Next.

cl. For the Data Range type A1:85, indlcaie ihai
the data are in Columns, and then clickon Nen

e. Click on the chart Ut e a@a atld lype Ohia Lattery
Experses 2004. Then cick Finish.

! $

! .

EI

3. The Exce commands for the histogram on page 37

a. ln celL 41 indicate that the column oi daia is fhe
sellng price and in 91 lhai ii is the frequency. In
cells ,A2 io A8 insert ihe midpoints of the selling

. prices in $000. In 92 to BB record ihe cLass

b. With your mouse arrow on A1, click an.ldrag to
high lght lhe cells A1:88.

c. -From the Toolbar select Chart Wizard, under
Chart type seleci Column, under Chan sub-
iype select ihe vertical barc ii the upper leit coF
ner, and finaLLy click on Next in ihe lower right

d. At the top select the series tab. Under ihe
Series llst box, Price is highllghted. Select
Remove. We do .ot wani Price to be a part oi
the values.) At ihe bottom, n the Category 0q
axis labels text box, click the icon ai the far
rlght. Put your curcor on cell 42, click and drag
to cell A8. There w I be a running box around
cells A2 to A8. Touch the Enter key. This iden-
llfies lhe column oJ Prices as the X-axis abels.
Click on Next.

e. At the iop of the dialog box click on Titles. Cljck
in ihe Chari title box and key in Selling Pnce of
80 vehicles sald at the Whitner Autoplex Lot.
Tab to the Category (X) axis box and key n ihe
label Seqing Price in ($000). Tab to the Category
{Y) axis box and key in F/equency. At the iop
select Legend and remove lhe check lrom the
Show legend box. Click Finish.

f. To make the chart larger, clck on the middle
handle of lhs lop line ard drag ihe line io row 1.
[,4ake sure the handles show on the chari box.
Wth your right mouse builon, cljck on one ofthe
columns. Select Format Data Series. Atihe iop
seLect ihe Options tab. In the Gap width text
box, click the down anow until tlre gap wiclth
rcads O and click OK.

2. The lvlegastat commands lorihe freq'rency dishibu-
tion on page 32 are:
a. Open Excel and from the CD provided, seLect

Data Sets, and select lhe Exce fomat; go to
Chapter 2, and select WhitneF2005. Click on
Megastat, Frequency Distribution, and seleci
Quantitative.

b. In the dialog box, input ihe range trom 47;461,
seleci Equal wi.lth intervals, use 3,000 as the
interval widih, 75,000 as the lower boundary ot
the first interual, select Histogram, and then
click OK.



Describing Data: Frequency Tables, Frequ

Ansu,ers to Self-Review

ons. and GraDhie Presentation

The laEesl concentration of commissions is
$1,500 up to $1,600. The smallest commission
is about $1,400 and the la€est is aboui
$1,800- The typical amolni earned ls $r5,500.
26 = 64 < 73 < ea = 27 . So 7 classes are

The inierva width should be at least (488
320)/7 = 24. C ass intervals of 25 or 30 feet aie
both reasofable.
lf we use a class iniervalof 25 ieet and begln
wjih a lower limit of 300 feet, eisht classes
wolld be necessary A class interval oi 30 feet
beginning with 300 feei isalso redonabLe. This
a ternative requires only seven classes.
23
28.75%, found by (23180) x 100
7.5%, found by (6/80) x 100

ency Dislribuli 53

Chapter 2

2-1 a. Qualitative data, because the customers'
response io the taste test is the nanre oi a

b. Frequency table. lt showsthe nr.rmber of people
who preler each beverage.

2-2 a. The raw daia or ungrouped data

Number of
Commission Salespeople

$1,400 up to 91,500
1,500 up to 1,600
1,600 up 1o 1,700
1,700 up to 1,800
Toial

2
5
3
l

1 1

2-3 a.

b.

24 a.

20

E e  1 5

E-* ro
5

E 3 0
E

&  1 0

5  8  1 1  1 4
lmports ($ millioos)

1 7

b.
40

2  5  8 1 1  1 4  1 7
. Imports ($ millions)

The pLots arei (3.5, 12), (6.5, 26), (9.5, 40), (12.5,
20) ,  and (15.5,2) .
c. ThesmalLest annuaLvoume of imports bya

supplieris about $2 million,the largesi aboui
$17 million. The highest frequency is between
$8 million and $11 million.

40

30
d
q r n

,g
1 0

0
Cola-Plus Coca Cola Pepsi Lemon-Lime

B€velage



Hourly Wages Cunulatjve Numher
Less lhan 98
Less than $10
Less than $12

Less lhan $16

3
10

15

Chapter2

2-6 a. A fiequency disirjbuiion.

z t z

E

8 1 0  1 2  1 4  1 6

". Hourly Wages (in dollars)

c. Aboui seven employees earn $1 1 .00 or less.
Aboui hali ihe employees eam $11.2s or more.
Aboulfour employees earn $10.25 or less.


