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Describing Data

Once we have collected data from surveys or exm@zrigy we need to summarize and present
the data in a way that will be meaningful to thader. We will begin with graphical
presentations of data then explore numerical sumshaf data.

Presenting Categorical Data Graphically

Categorical, or qualitative, data are pieces ajrimiation that allow us to classify the objects
under investigation into various categories. Weallg begin working with categorical data
by summarizing the data intdieequency table which is just a table with two columns, one
for categories and another for the frequencies wiilch the items in the categories occur.

Example: An insurance company determines vehicle insurgnesmiums based on known
risk factors. If a person is considered a highsd, their premiums will be higher. One
potential factor is the color of your car. Theurence company believes that people with
some color cars are more likely to get in accidefiis research this, they examine police
reports for recent total-loss collisions. The datsummarized in the frequency table below.

Color Frequency
Blue 25
Green 52
Red 41
White 36
Black 39
Grey 23

Sometimes we need an even more intuitive way @laysng data. This is where charts and
graphs come in. There are many, many ways ofaiispgy data graphically, but we will
concentrate on one very useful type of graph calledr graph. In this section we will work
with bar graphs that display categorical data;ntvet section will be devoted to bar graphs
that display quantitative data.

To construct a bar graph, we need to draw a védida and a horizontal axis. The vertical
direction will have a scale and measure the frequeheach category; the horizontal axis
has no scale in this instance. The constructicnlzdr chart is most easily described by use
of an example.

Using our car data from above, note the highesueacy is 52, so our vertical axis needs to

go from O to 52, but we might as well use 0 togbthat we can put a hash mark every 5
units:

© David Lippman, Jeff Eldridge, www.onlinestatboodm Creative Commons BY-SA
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Vehicle color involved in total-loss collision

Notice that the height of each bar is determinethkyfrequency of the corresponding color.
The horizontal gridlines are a nice touch, butmexessary. In practice, you will find it
useful to draw bar graphs using graph paper, sgridenes will already be in place. Instead
of gridlines, we might also list the frequenciesha top of each bar, like this:
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Vehicle color involved in total-loss collision

In this case, our chart might benefit from beingrdered from largest to smallest frequency
values. This arrangement can make it easier tgaogsimilar values in the chart, even
without gridlines. When we arrange the categanegecreasing frequency order like this, it
is called &Pareto chart.
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Example: In a recent survéyadults were asked whether they personally woatsslit a
variety of environmental concerns. The number @§ut012 surveyed) indicating that they
worried “a great deal” about some selected conasrasmmarized below.

Environmental Issue Frequency
Pollution of drinking water 597
Contamination of soil and water by toxic waste 526
Air pollution 455
Global warming 354

This data could be shown graphically in a bar graph
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Environmental Worries

Another type of chart in frequent use ipiachart, which is basically a circle with wedges
cut of varying sizes marked out like slices of pigpizza. The relative sizes of the wedges
correspond to the relative frequencies of the cates.

Example: For our vehicle color data, a pie chart migluddike this:

Vehicle color involved in total-loss collisions

B Green
B Red
H Black
OWhite
HEBlue
OGrey

Pie charts can often benefit from including freqeies or relative frequencies (percents) in
the chart next to the pie slices. Often havingdiiegory names next to the pie slices also
makes the chart clearer.

! Gallup Poll. March 5-8, 2009. http://www.pollireport.com/enviro.htm
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Vehicle color involved in total-loss collisions
Grey, 23

Green, 52

Blue, 25

White, 36
Red, 41

Black, 39

Pie charts look nice, but are harder to draw bydritaan bar charts since to draw them
accurately we would need to compute the angle eaclye cuts out of the circle, then
measure the angle with a protractor. Computersnaich better suited to drawing pie charts.
Common software programs like Microsoft Word or &xor OpenOffice.org Write or Calc
are able to create bar graphs, pie charts, and gthph types. There are also numerous
online tools that can create grafhs

Don't get fancy! People sometimes add

features to graphs that don't help to )
convey their information. For example, §
3-dimensional bar charts like the one g
shown below are usually not as effective w
as their two-dimensional counterparts.
c
o ©
G = >
Car Color = g é
@
Here is another way that fanciness can ~OA
lead to trouble. Instead of plain bars, it is teimgpto \) /
substitute meaningful images. This type of graptailed a

pictogram.

D

Example: a labor union might produce the graph to the

right to show the difference between the averageager <(\ <\$’?

salary and the average worker salary. = &

Looking at the plctyre: it wguld be reasonableuegs that M anager Worker

the manager salaries is 4 times as large as thieewor ; .
Salaries Salaries

salaries — the area of the bag looks about 4 tamdarge.
However, the manager salaries are in fact onlyeva
large as worker salaries, which were reflectedhegicture by making the manager bag
twice as tall.

2 For example: http://nces.ed.gov/nceskids/creataptyr
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Another distortion in bar charts results from seftihe baseline to a value other than zero.
The baseline is the bottom of the vertical axipresenting the least number of cases that
could have occurred in a category. Normally, thismber should be zero.

Example: Compare the two graphs below showing supporséone-sex marriage rights
from a poll taken in December 200®nce again, the difference in areas suggestenetit
story than the true differences in percentagessdicend graph makes it look like twice as
many people oppose marriage rights as support it.
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Support Oppose Support Oppose

Do you support or oppose same-sex Do you support or oppose same-sex
marriage? marriage?

Presenting Quantitative Data Graphically
Quantitative, or numerical, data can also be suna@dinto frequency tables.

Example: A teacher records scores on a 20-point quizhfer30 students in his class. The
scores are:

192018181718191720182016201517 19183 1917201816151820500

Score Frequency
0 2
5
12
15
16
17
18
19
20

|| NDN P

It would be possible to create a standard bar ¢r@rt this summary, like we did for
categorical data:

3CNN/Opinion Research Corporation Poll. Dec 192108, from http://www.pollingreport.com/civil.htm
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However, since the scores are numerical valueguld be more correct to treat the
horizontal axis as a number line. This type opbres called distogram.

Frequency

2
1'
0 111.11111.

012 3 45 6 7 8 9101112 1314151617 181920 21

Score

Notice that in the histogram, a bar representsegatn the horizontal axis from that on the
left hand-side of the bar up to, but not includitigg value on the right hand side of the bar.
Some people choose to have bars start at ¥z vaw®id this ambiguity.

Unfortunately, not a lot of common
software packages can correctly graph
a histogram. About the best you can
do in Excel or Word is a bar graph
with no gap between the bars and
spacing added to simulate a numerical
horizontal axis.
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N
|
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0O 2 4 6 8 10 12 14 16 18 20

Score
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Now, suppose that we have collected weights frothrh@le subjects as part of a nutrition
study. Listing every possible weight with a fregag would create an exceptionally long
frequency table, and probably would not reveal paiyerns. For this reason, it is common
with quantitative data to group data imtassintervals. In general, we define class intervals
so that:
1) Each interval is equal in size. For example, éf fiinst class contains values from
120-129, the second class should include values 1r80-139.
2) We have somewhere between 5 and 20 classes, typagppending upon the number
of data we’re working with.

Example: For our weight data, we have values ranging feolow of 121 pounds to a high
of 263 pounds, given a total span of 263-121 = ]2 could create 7 intervals with a width
of around 20, 14 intervals with a width of arourlj @r somewhere in between. Often time
we have to experiment with a few possibilitiesitmlfsomething that represents the data
well. Let us try using an interval width of 15. é&ould start at 121, or at 120 since it is a
nice round number.

Interval Frequency
120 -134 4
135 -149 14
150 — 164 16
165 —-179 28
180 — 194 12
195 — 209 8
210 — 224 7
225 — 239 6
240 — 254 2
255 - 269 3

A histogram of this data would look like:

30 +

25 +

N
o
|
f

Frequency
&

10 +

120 135 150 165 180 195 210 225 240 255 270
Weights (pounds)
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In many software packages, you can create a graplasto a histogram by putting the class
intervals as the labels on a bar chart.

Frequency
-
ol

s
0 1
120- 135- 150- 165- 180- 195- 210- 225- 240- 255-

134 149 164 179 194 209 224 239 254 269
Weights (pounds)

Other graph types such as pie charts are possibtpuaintitative data. The usefulness of
different graph types will vary depending upon tluenber of intervals and the type of data
being represented. For example, a pie chart ohveight data is difficult to read because of
the quantity of intervals we used.

Weights (pounds)

0120-134
W 135-149
0150-164
0165-179
W 180-194
0195-209
W 210-224
0225-239
W 240-254
M 255-269

When collecting data to compare two groups, itasihble to create a graph that compares
guantities.

Example: The data below came from a task in which the gotd move a computer mouse
to a target on the screen as fast as possible0@ the trials, the target was a small
rectangle; on the other 20, the target was a laagiangle. Time to reach the target was
recorded on each trial.
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Interval Frequency Frequency
(milliseconds) small target lar ge tar get
300-399 0 0
400-499 1 5
500-599 3 10
600-699 6 5
700-799 5 0
800-899 4 0
900-999 0 0
1000-1099 1 0
1100-1199 0 0

One option to represent this data would be a coatparhistogram or bar chart, in which
bars for the small target group and large targetigiare placed next to each other.

10

8 -

6 - @ Small Target
4 B Large Target
2 - H

0 II_I L)

300- 0- 500- 600- 700 800- 900- 1000- 1100-
399 499 509 699 799 899 999 1099 1199

Reaction time (milliseconds)

Frequency

An alternative representation igraquency polygon. A frequency polygon starts out like a
histogram, but instead of drawing a bar, a poiplased in the midpoint of each interval at
height equal to the frequency. Typically the psiate connected with straight lines to
emphasize the distribution of the data. This gnawalkes it easier to see that reaction times
were generally smaller for the larger target, drad the reaction times for the smaller target
were more spread out.

—e—Small Target
—— Large Target

Frequency

350 450 550 650 750 850 950 1050 1150

Reaction time (milliseconds)
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Numerical Summaries of Data

It is often desirable to use a few numbers to surim@a distribution. One important aspect
of a distribution is where its center is locatedceddures of central tendency are discussed
first. A second aspect of a distribution is howesf out it is. In other words, how much the
data in the distribution vary from one another. $reond section describes measures of
variability.

Measures of Central Tendency

Let's begin by trying to find the most "typical”lua of a data set.

Note that we just used the word "typical” althougimany case you might think of using the
word "average." We need to be careful with the warterage" as it means different things
to different people in different contexts. Ondlod most common uses of the word
"average" is what mathematicians and statistictatishearithmetic mean, or just plain old
mean for short. "Arithmetic mean" sounds rather fanfayt you have likely calculated a
mean many times without realizing it; the mean I@tymost people think of when they use
the word "average": the sum of the data valuegldiviby the number of values.

Example: Marci’s exam scores for her last math class w&®:86, 82, 94. The mean of
these values would be:

79+ 86: 82+ 94 85,25

Typically we round means to one more decimal pthae the original data had. In this case,
that would 85.3.

Example: The number of touchdown (TD) passes thrown by edi¢he 31 teams in the
National Football League in the 2000 season are/sho@low.

37 33333229 28 28 23 22222221212120
201919181818181615141414121296

Adding these values, we get 634 total TDs. Dividiy 31, the number of data values, we
get 634/31 = 20.4516. It would be appropriateotind this to 20.5.

It would be most correct for us to report that “Thean number of touchdown passes thrown
in the NFL in the 2000 season was 20.5 passes;jt lsubhot uncommon to see the more
casual word “average” used in place of “mean”.

Example: The one hundred families in a particular neighbod are asked their annual
household income, to the nearest $5 thousand dollEine results are summarized in a
frequency table below.
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Income (thousands of dollars) | Frequency
15 6
20 8
25 11
30 17
35 19
40 20
45 12
50 7
Calculating the mean by hand could get tricky iftweto type in all 100 values:
6 terms 8 terms 11 terms
15+.--+ 15+ 20+---+ 20 25---+ 25%--.
100

We could calculate this more easily by noticing t@ding 15 to itself six times is the same
as1506=90. Using this simplification, we get

1506+ 2008+ 2511% 3011F 35 9 40 20 @542 (50 7 33;9939
100 100 '

So the mean household income of our sample istB818and dollars ($33,900).

Now, suppose a nhew family moves into the neighbadhbat has a household income of $5
million ($5000 thousand). Adding this to our sampmur mean is now

1506+ 2008r 25113 301F 3519 4D 20 @542 (567 50001 8399 .
101 T

While 83.1 thousand dollars ($83,069) is the cameean household income, it no longer
represents a “typical” value.

Imagine the data values on a see-saw or balante stle mean is the value that keeps the
data in balance, like in the picture below.

If we graph our household data, the $5 million detle is so far out to the right that the
mean has to adjust up to keep things in balance

AN
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For this reason, when working with data that heweier s — values far outside the primary
grouping — it is common to use a different measfireenter, thenedian. Just like the
median of a freeway is the strip that runs downntinddle, the median of a set of numbers is
the value in the middle.

To find the median, begin by listing the data idearfrom smallest to largest. If the number
of data valuedy, is odd, then the median is the middle data valllgs value can be found
by roundingN/2 up to the next whole number. If the numberatbdvalues is even, there is
no one middle value, so we find the mean of thermddle values (valueN/2 andN/2 + 1)

Example: Returning to the football touchdown data, we wiostiart by listing the data in
order. Luckily, it was already in decreasing orderwe can work with it.

373333322928282322222221212120
201919181818181615141414121296

Since there are 31 data values, an odd numbemdidéean will be the middle number, the
16" data value (31/2 = 15.5, round up to 16, leavisigdlues below and 15 above). The
16" data value is 20, so the median number of touchdmasses in the 2000 season was 20
passes. Notice that for this data, the mediaaiif/fclose to the mean we calculated earlier,
20.5.

Example: Find the median of these quiz scores: 5 10 846 7 7

We start by listing the data in order: 2455588 10

Since there are 10 data values, an even numbeg,ighro one middle number. So we find
the mean of the two middle numbers, 6 and 7. Rimpthie mean: (6+7)/2 = 6.5. So the

median quiz score was 6.5.

Example: Let us return now to our original household imeodata

Income (thousands of dollars) | Frequency
15 6

20 8

25 11

30 17

35 19

40 20

45 12

50 7

Here we have 100 data values. If we didn't alrdlatlyw that, we could find it by adding the
frequencies. Since 100 is an even number, we toekad the mean of the middle two data
values - the 5Band 5f' data values. To find these, we start countinfrom the bottom:
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Values 1 to 6 are $15

Values 7 to (6+8)=14 are $20
Values 15 to (14+11)=25 are $25
Values 26 to (25+17)=42 are $30
Values 43 to (42+19)=61 are $35

From this we can tell that values 50 and 51 willB3& thousand, and the mean of these
values is $35 thousand. So the median incomdsm#ighborhood is $35 thousand.

Note that if we add in the new neighbor with a $liom household income, it will not affect
the median in this case. The median is not swageduch by outliers.

In addition to the mean and the median, there ésather common measurement of the
"typical” value of a data set: tmeode. The mode is defined as the element of the data s
that occurs most frequently. The mode is fairlgless with data like weights or heights
where there are a large number of possible vallibg. mode is most commonly used for
categorical data, for which median and mean cabeabpmputed.

Example: In our vehicle color survey, we collected théada

Color Frequency
Blue
Green
Red
White
Black
Grey

w|N| W[ |gn|w

For this data, Green is the mode, since it is Hta dalue that occurred the most frequently.
It is possible for a data set to have more thanmaoee if several categories have the same
frequency.

Measures of Variation
Consider these three sets of quiz scores:

Section A:5555555555

SectionB: 0000010101010 10

SectionC: 4445555666
All three of these sets of data have a mean ofdonaedian of 5, yet the sets of scores are
clearly quite different. In section A, everyonatthe same score; in section B half the class

got no points and the other half got a perfectescassuming this was a 10-point quiz.
Section C was not as consistent as section A, diuasiwidely varied as section B.
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In addition to the mean and median, which are mreasof the "typical” or "middle" value,
we also need a measure of how "spread out" ord/@aeh data set is.

There are several ways to measure this "spreatifieadata. The first is the simplest and is
called therange. The range is simply the difference between tAgimum value and the
minimum value.

Example: Using the quiz scores from above,

For section A, the range is 0 since both maximuthramimum are 5and 5-5=0
For section B, the range is 10 since 10 -0 =10
For section C, the range is 2 since 6 —4 =2

So far range seems to be revealing how spreadeuwtata is. However, if we add a fourth
section:
SectionD: 05555555510

This section also has a mean and median of 5.range is 10, yet this data set is quite
different than Section B. To better illuminate th#erences, we’ll have to turn to more
sophisticated measures of variation.

Thestandard deviation is a measure of variation based on measuring howdch data
value deviates, or is different, from the meanfef important characteristics:
» Standard deviation is always positive. Standaxdadien will be zero if all the data
values are equal, and will get larger as the dat@asls out.
» Standard deviation has the same units as the alidata.
» Standard deviation, like the mean, can be highly@mced by outliers.

Using the data from section D, we could computestiich data value the difference between
the data value and the mean:

data value deviation: data value - mean
0 0-5=-5
5 5-5=0
5 5-5=0
5 5-5=0
5 5-5=0
5 5-5=0
5 5-5=0
5 5-5=0
5 5-5=0
10 10-5=5

We would like to get an idea of the "average" déerafrom the mean, but if we find the
average of the values in the second column thetivegand positive values cancel each other
out (this will always happen), so to prevent thessguare every value in the second column:
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data value deviation: data value - mean deviatiprased
0 0-5=-5 (-5) = 25
5 5-5=0 6=0

5 5-5=0 6=0

5 5-5=0 6=0

5 5-5=0 6=0

5 5-5=0 6=0

5 5-5=0 6=0

5 5-5=0 6=0

5 5-5=0 6=0
10 10-5=5 (5)= 25

We then add the squared deviations upto get 2508 0+0+0+0+ 0+ 0 + 25 =50.
Ordinarily we would then divide by the number obss,n, (in this case, 10) to find the

mean of the deviations. But we only do this if tega set represents a population; if the data
set rep)‘[esents a sample (as it almost always deeshstead divide bg - 1 (in this case, 10
-1=9

So in our example, we would have 50/10 =5 if secl represents a population and 50/9 =
about 5.56 if section D represents a sample. Thalses (5 and 5.56) are called,
respectively, th@opulation variance and thesample variance for section D.

Variance can be a useful statistical concept, btd that the units of variance in this instance
would be points-squared since we squared all ofléwveations. What are points-squared?
Good question. We would rather deal with the uwisstarted with (points in this case), so
to convert back we take the square root and get:

population standard deviati i—g =J 5

or

sample standard deviati@r\/? = 24

If we are unsure whether the data set is a sample
or a population, we will usually assume it is a papand we will round answers to one
more decimal place than the original data, as we ldane above.

* The reason we do this is highly technical, butcar see how it might be useful by considering teeof a
small sample from a population that contains afiesytvhich would increase the average deviatibe: dutlier
very likely won't be included in the sample, so tiean deviation of the sample would underestintatarean
deviation of the population; thus we divide by iglsly smaller number to get a slightly bigger aages
deviation.
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To compute standard deviation:

1) Find the deviation of each data from the meanother words, subtract the mear
from the data value.

2) Square each deviation.

3) Add the squared deviations.

4) Divide byn, the number of data values, if the data representisole population;
divide byn-1 if the data is from a sample.

5) Compute the square root of the re:

Example: Computing the standard deviation for SectiorbBwe, we first calculate that the
mean is 5. Using a table can help keep track of gomputations for the standard deviation:

data value deviation: data value - mean deviatiprased
0 0-5=-5 (-5 = 25
0 0-5=-5 (-5 = 25
0 0-5=-5 (-5 = 25
0 0-5=-5 (-5 = 25
0 0-5=-5 (-5 = 25
10 10-5=5 (5)= 25
10 10-5=5 (5)= 25
10 10-5=5 (5)= 25
10 10-5=5 (5)= 25
10 10-5=5 (5)= 25

Assuming this data represents a population, weaalidl the squared deviations, divide by 10,
the number of data values, and compute the sqaate r

\/25+ 25+ 25+ 25 25 2% 2B 26 25 2_5\/ 250,
10 10

Notice that the standard deviation of this datasetuch larger than that of section D since
the data in this set is more spread out.

For comparison, the standard deviations of all Bmations are:

Section A:5555555555 Standard deviation
SectionB: 0000010101010 10 Standard dewviab

SectionC: 4445555666 Standard deviatioh:
SectionD: 05555555510 Standard deviatzo®:

Where standard deviation is based on the mepaartiles are based on the median. The
median is the value so that 50% of the data vaduedelow it. The first quartile ¢Qis the
value so that 25% of the data values are belotheatthird quartile (§) is the value so that
75% of the data values are below it. You may lpwessed that the second quatrtile is the
same as the median.
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While quartiles are not a 1-number summary of vianalike standard deviation, the
guartiles are used with the median, minimum, angimam values to form & number
summary of the data looking like: Minimum, QMedian, Q, Maximum

To find the first quartile, we need to find the @latlue so that 25% of the data is below it. If
nis the number of data values, we compute a lodatdinding 25% ofn. If this locator is a
decimal value, we round up, and find the data valubat position. If the locator is a whole
number, we find the mean of the data value in ploaition and the next data value.

Tofind thefirst quartile, Q;:
Compute the locatort. = 0.25
If L is a decimal value:
Round up td_+
Use the data value in te-™ position
If L is a whole number:
Find the mean of the data values in tfeandL+1" positions.

Tofind thethird quartile, Qs:
Use the same procedure, with locatbr= 0.7,

Examples should help make this clearer.

Example: Suppose we have measured 9 females and thghithéin inches), sorted from
smallest to largest are:

59 60 62 64 66 67 69 70 72

To find the first quartile we first compute the &or: 25% of 9 is 0.25(9) = 2.25. Since this
value is not a whole number, we round up to 3. flisequartile will be the third data value:
62 inches.

Example: Suppose we had measured 8 females and thehith€ig inches), sorted from
smallest to largest are:

59 60 62 64 66 67 69 70

To find the first quartile we first compute the &or: 25% of 8 is 0.25(8) = 2. Since this
valueis a whole number, we will find the mean of tHé @nd 3 data values: (60+62)/2 =
61, so the first quartile is 61 inches.

The third quartile is computed similarly, using 74%%tead of 25%. Note that the median
could be computed the same way, using 50%.

Example: Using our 9 female sample of heights, to find third quartile, we first compute
the locator: 75% of 9 is 0.75(9) = 6.75. Sinds thalue is not a whole number, we round up
to 7. The third quartile will be the seventh detdue: 69 inches.
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Example: Using our 8 female sample of heights, the locatould be: 75% of 8 is 0.75(8)
= 6. Since this valuss a whole number, we will find the mean of tHR#hd 7' data values:
(67+69)/2 = 68, so the third quartile is 68 inches.

The 5-number summary combines the first and thirargje with the minimum, median, and
maximum values.

Example: For the 9 female sample, the median is 66, timnmaum is 59, and the maximum
is 72. The 5 number summary is: 59, 62, 66, @9, 7

For the 8 female sample, the median is 65, thermim is 59, and the maximum is 70, so
the 5 number summary would be: 59, 61, 65, 68, 70.

Example: Returning to our quiz score data. In each désefirst quartile locator is
0.25(10) = 2.5, so the first quartile will be tH& @ata value, and the third guartile will be the
8" data value. Creating the 5-number summaries:

Section and data 5-number summary
Section A:5555555555 55,555
SectionB: 00000101010 1010 0, 0,5, 10, 10
SectionC: 4445555666 4,4,5,6,6
SectionD: 05555555510 0,5,5,5,10

Note that the 5 number summary divides the datafour intervals, each of which will
contain about 25% of the data.

For visualizing data, there is a graphical represg@n of a 5-number summary callet@
plot, or box and whisker graph. In a box plot, a nuntioe is first drawn. A box is drawn
from the first quartile to the third quartile, aadine is drawn through the box at the median.
“Whiskers” are extended out to the minimum and mmaxn values.

Example: The box plot below is based on the 9 femalefitadgta with 5 number summary:
59, 62, 66, 69, 72.

=)= BE == 63 T2

T

S5 S6 57 58 59 60 AL F2 63 64 BS BE 67 6B ORI 70 71 72 73 74 75
Heights {inches)




Describing Data 161

Box plots are particularly useful for comparingal&iom two populations.

Example: The box plot of service times for two fast-fo@staurants is shown below.

Store 1
7 1.8 2.3 2.9 613
I

Store 2

A0 1.1 2.1 5.7 9|6

|

— | | |
f f f f f f f f f f |
0 1 2 3 g 5 B K a 9 10

Service time (minutes)

While store 2 had shorter median service time f@riutes vs. 2.3 minutes), store 2 is less
consistent, with wider spread of the data. Atestbr75% of customers were served within
2.9 minutes, while at store 2, 75% of customersevgerved within 5.7 minutes. Which store
should you go to in a hurry? That depends upam gpinions about luck — 25% of
customers at store 2 had to wait between 5.7 @hafhutes.
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Exercises

Skills

1. The table below shows scores on a Math test.
a. Complete the frequency table for the Math testesor
b. Construct a histogram of the data
c. Construct a pie chart of the data
80 |50 |50 | 90| 70| 70| 100 60, 70 80
90 |100| 80 | 70| 30| 80| 80| 70 100 60 60

\l
O
o

(621141

2. A group of adults where asked how many cars théyimgheir household
a. Complete the frequency table for the car numbea dat
b. Construct a histogram of the data
c. Construct a pie chart of the data
1 4 2 2 1 2 3
1 2 1 3 2 2 1 2 1 1 1 2

w
=
N
N
N

3. A group of adults were asked how many

(o3}

children they have in their families. The bar

(€]

graph to the right shows the number of adults

who indicated each number of children.

a. How many adults where questioned?

Frequency

b. What percentage of the adults

guestioned had O children?

O P N W b
|i||

HEH [

o 1 2 3 4 5

Number of children

4. Jasmine was interested in how many days it wolke & order from Netflix to
arrive at her door. The graph below shows tha glhe collected.
a. How many movies did she order?
b. What percentage of the movies arrived in one day?

Frequency
RPN WPHOOTO N

o

1 2 3 4 5
Shipping time (days)
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5. The bar graph below shows thercentage of students who received each letter grade
on their last English paper. The class containst@fents. What number of students
earned an A on their paper?

40

30

20

10 4+— -

Frequency (%)

0 T T !
A B Cc D

Number of children

6. Kori categorized her spending for this month irdarfcategories: Rent, Food, Fun,
and Other. The percents she spent in each catagepictured here. If she spent a
total of $2600 this month, how much did she spemdemt?

Food

Fun 24%

16%

Other

34%
Rent

26%

7. A group of diners were asked how much they woulglfpaa meal. Their responses
were: $7.50, $8.25, $9.00, $8.00, $7.25, $7.5MC87.00.
a. Find the mean
b. Find the median
c. Write the 5-number summary for this data

8. You recorded the time in seconds it took for 8ipgrants to solve a puzzle. The
times were: 15.2,18.8, 19.3, 19.7, 20.2, 21.81,2290.4.
a. Find the mean
b. Find the median
c. Write the 5-number summary for this data

9. Refer back to the histogram from question #3.
a. Compute the mean number of children for the graupeyed
b. Compute the median number of children for the graunveyed
c. Write the 5-number summary for this data.
d. Create box plot.
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10. Refer back to the histogram from question #4.
a. Compute the mean number of shipping days
b. Compute the median number of shipping days
c. Write the 5-number summary for this data.
d. Create box plot.

Concepts
11.The box plot below shows salaries for Actuaries @Rd\s. Kendra makes the median
salary for an Actuary. Kelsey makes the first giledalary for a CPA. Who makes
more money? How much more?

CPA
O —

Actuary

|‘ | [ —

30 40 50 60 70 80 9o 100
Salary (thousands of §)

12.Referring to the boxplot above, what percentagectidiaries makes more than the
median salary of a CPA?

Exploration

13. Studies are often done by pharmaceutical compamigstermine the effectiveness of
a treatment program. Suppose that a new AIDS atyibloug is currently under
study. It is given to patients once the AIDS symmpgchave revealed themselves. Of
interest is the average length of time in monthgepts live once starting the
treatment. Two researchers each follow a diffesehiof 40 AIDS patients from the
start of treatment until their deaths. The follogvshata (in months) are collected.

Researcher 1: 3; 4; 11; 15; 16; 17; 22; 44; 37146 24; 25; 15; 26; 27; 33; 29;
35; 44; 13; 21; 22; 10; 12; 8; 40; 32; 26; 27; 34; 29; 17; 8; 24; 18; 47; 33; 34

Researcher 2: 3; 14; 11; 5; 16; 17; 28; 41; 3114814; 26; 25; 21; 22; 31; 2; 35;
44 23; 21: 21; 16; 12; 18; 41; 22; 16; 25; 33;39; 13; 18; 24:; 23; 42; 33; 29

a. Create comparative histograms of the data
b. Create comparative boxplots of the data
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14. A graph appears below showing the number of adultschildren who prefer each
type of soda. There were 130 adults and kids sexeiscuss some ways in which
the graph below could be improved

45-

40+

35+

30- OKids
B Adults

2517

20

Coke Diet Coke  Sprite Cherry
Coke

15.Make up three data sets with 5 numbers each tivat ha
a. the same mean but different standard deviations.
b. the same mean but different medians.
c. the same median but different means.

16. A sample of 30 distance scores measured in yasia haean of 7, a variance of 16,
and a standard deviation of 4.

a. You want to convert all your distances from yam$eet, so you multiply
each score in the sample by 3. What are the new,meadian, variance, and
standard deviation?

b. You then decide that you only want to look at tistahce past a certain point.
Thus, after multiplying the original scores by 8uydecide to subtract 4 feet
from each of the scores. Now what are the new nmeadjan, variance, and
standard deviation?
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