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What have we learned? S W'e ._|uass.
s

We've learned that data are information in a context.

» The W's help nall down the context: Who, What, Why, Where, When, and hoW.

3 We must know at lsast the Who, What, and Why to be abis to say anything useful
based on the data. The Who are the cases. The What are the variabies. A variable
gives information about each of the cases. The Why helps us decide which way to treat
the variables.

We treat variabies in two basic ways, as categorical or quantitative.

= Categoricai variables identify a category for each case. Usually we think about the
counts of cases that fall in each category. (An exception is an identifier variable that just
names each cass.)

¢ Quantitative variabies record measurements cor amounts of something; they must have

units.

Sometimes we treat a variable as categorical or quantitative depending on what we want

to learn from it, which means some variables can't be pigeon-holed as one type or the

other. That's an early hint that in Statistics we can't always pin things down precisely.

(o]

TEEMS

Context  The context ideally tells Who was measured, What was measured, How the data were col-
lected, Where the data were collected, and When and Why the study was performed.

Data  Systematicafly recorded information, whether numbers or labels, together with its context.

Datatable  An arrangement of data in which each row represenis a case and each column represents a
variable.

Case  Acaseis an individual about whom or which we have data.
Variable A variable holds information about the same characteristic for many cases.
Categorical variable A variable that names catégories (whether with words or numerals) is called categorical.

Quantitative variable A variable in which the numbers act as numerical values is called quantitative. Quantitative
variables always have units.

Units A guantity or amount adopted as a standard of measurement, such as doilars, hours, or grams.

SKILL When you complete this lesson you should:
@;! +f » Be able to identify the Who, What, When, Where, Why, and How of data, or recognize
i when some of this information has not been provided. :

e Be able to identify the cases and variables in any data set.
® Be able to classify a variable as categorical or quantitative depending on its use.

» For any quantitative varlabie be able to identify the units in which the variable has been
measured (or nots that they have not been provided).

% Be able to describe a variable in terms of its Who, What, When, Where, Why, and How
(and be prepared to remark when that information is not provided).

| EXERCISES

2. luvestmeats. According to an article in Fortune (Dec. 28,

- L . 1992), 401(k) plans permit employees to shift part of their

For each desm?ﬂm of data, identify the W's, name the variables, spec- before-tax sa]}:ries ﬁto mvestngen):s such as mtpltual funds.
ify for each variable whether its use indicates it should be treated as cat- Employers typically match 50% of the employees’ contri-

egorical or quantitative, and, for any quantitative variable, identify the

R buti t . ,
units in which it was measured (or note that they were not provided). ution up to about 6% of salary. One company, concerned

with what it believed was a low employee participation

1. Tt nawes Find a newspaper or magazine article in rate in its 401(k) plan, sampled 30 other companies with
which some data are reported. For the data discussed in similar plans and asked for their 401(k) participation rates.
the article, answer the questions above. Include a copy of
the article with your report. _? £:%57°7 imemn. A listing posted by the Arby’s restaurant

chain gives, for each of the sandwiches it sells, the type
of meat in the sandwich, the number of calories, and the
serving size in ounces. The data might be used to assess
the nutritional value of the different sandwiches.

e -
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TERMS

Frequency table
Relative frequency table

Distribution

Area principle
Bar chart
Pie chart

Contingency table

Marginal distribution

Conditional distribution

Independence

Simpson’s paradox

We've learned that we can summarize categorical data by counting the number of cases

in each category, sometimes expressing the resulting distribution as percents, We can dis-

play the distribution in a bar chart or a pie chart. When we want to see how two categorical

variables are related, we put the counts {and/or percentages) in a two-way table called a

contingency table.

* We look at the marginal distribution of each variable (found in the margins of the table).

o We also look at the conditional distribution of a variable within each category of the
other variable. '

s We can dispiay these conditional and marginal distributions using bar charts or pie charts.

2 |f the conditional distributions of one variable are (roughty) the same for every category
of the other, the variables are independent.

A frequency table lists the categories in a categorical variable and gives the count or percentage
of observations for each category.

The distribution of a variable gives
a the possible valuas of the variable and
= the relative frequency of each value.

in a statistical display, each data value should be represented by the same amount of area.
Bar charts show a bar representing the count of each category in a categorical variable.

Pie charts show how a “whole” divides into categories by showing a wedge of a circle whose
area corresponds to the proportion in each category.

A contingency table displays counts and, sometimes, percentages of individuals falling into
named categories on two or more variables. The table categorizes the individuals on all vari-
ables at once, to reveal possible patterns in one variable that may be contingent on the cate-
gory of the other.

In a contingency table, the distribution of either variable alone is called the marginal distribu-
tion. The counts or percentages are the totals found in the margins (last row or column} of
the table.

The distribution of a variable restricting the Who to consider only a smaller group of individuals
is called a conditional distribution. -

Variahles are sald to be independent if the conditional distribution of one variable is the same
for each category of the other. We'll show how to check for independence in a later chapter.

When averages are taken across different groups, they can appear to contradict the overall
averages. This is known as “Simpson’s paradox.”

When you complete this lesson you should:

=]

Be able to recognize when a variable is categorical and choose an appropriate display
for it.

Understand how to examine the association between categorical variables by compar-
ing conditional and marginal percentages.

Be able to summarize the distribution of a categarical variable with a frequency tabie.
Be able to display the distribution of a categorical variabie with a bar chart or pie chart.
Know how to make and examine a contingency tabte,

Know how to make and examine displays of the conditional distributions of one variable
for two Or more groups. .

Be able to describe the distribution of a categorical variable in terms of its passible val-
ues and relative frequencies.

Know how to describe any anomalies or extracrdinary features revealed by the display
of a variable.

Be able to describe and discuss patterns found in a contingency table and associated
dianlave nf condifional distributions.
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« Graphs s the news, Find a bar graph of categorical

4

data from a newspaper or magazine.

a) Is the graph clearly labeled?

b) Does it viclate the area principle?

¢) Does the accompanying article tell the W's of the
variable?

d) Do you think the article correctly interprets the data?
Explain.

= =l

data from a newspaper or magazine.

a) Is the graph clearly labeled?

b) Does it violate the area principle?

¢) Does the accompanying article tell the W's of the
variable?

d) Do you think the article correctly interprets the data?
Explain.

s im The mews I3, Find a pie chart of categorical

» Taviess In €2 wzws. Find a frequency table of categori-

cal data from a newspaper or magazine.

a) Is it clearly labeled?

b} Does it display percentages or counts?

<) Does the accompanying article tell the W’s of the
variable?

d} Do you think the article correctly interprets the data?
Explain,

Takies in ihe news I1. Find a contingency table of cate-

gorical data from a newspaper or magazine.

a) Is it clearly labeled?

b) Does it display percentages or counts?

<) Does the accompanying article tell the W’s of the
variables?

d) Do you thirk the article correctly interprets the data?
Explain.

Mizgmet schoals. An article in the Winter 2003 issue of
Chance magazine reported on the Houston Independent
School District’s magnet schools programs. Of the 1755
qualified applicants, 931 were accepted, 298 were wait-
listed, and 526 were turned away for lack of space. Find
the relative frequency distribution of the decisions made,
and write a sentence describing it.

Magnet schools, again. The Chance article about the
Houston magnet schools program described in Exercise
5 also indicated that 517 applicants were Black or His-
panic, 292 Asian, and 946 White. Summarize the relative
frequency distribution of ethnicity with a sentence or
two (in the proper context, of course).

1ioz. In a December 2000 report, the U.S. Census
Bureau listed the levels of educational attainment for
Americans over 65. Create an appropriate display for
these data, and write a sentence or two that might ap-
pear in a newspaper article about the report.

Education Level l Count {thousands)

No high school diploma 9,945
HS graduate, but no college 11,701
Some college, no degree 4,481
2-year degree 1,390
4-year degree 3,133
Master’s degree 1.213
Fh.D. or professional degree 757

© ® Cios A May 2001 Gallup Poll found that many
It Americans believe in ghosts and other supernatural phe-

nomena. The poll was based on telephone responses
from 1012 randomly selected adults. The table shows the
percentages of people who expressed belief in various
phenomena,

Percert
Phenomenon Expressing Belief
Psychic heaiing 54
ESP 50
Ghosts 38
Astrology 28
Channeling 15

a) Is it reasonable to conclude that 66% of those polled
expressed belief in either ghosts or astrology?

b) Can you tell what percent of people did not believe in
any of these phenomena? Explain.

¢) Create an appropriate display for these data,
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Woe've learned how to make a picturs for quantitative data to help us see the story the data

have to Tell.

2 We can display the distribution of quantitative data with a histogram, a stern-and-feaf
display, or a dotpiof.

a We Tell what we see about the distribution by talking about shape, center, spread, and

any unusual features.

When we want to compare the distributions of a quantitative variable for two different

groups, we can look at their histograms, dotplots, or stem-and-leaf displays. Using two

displays drawn on the same scale, we compare their shapes, centers, and spreads.

% We can see the trend in a quantitative variable by looking at a timeplot of data that
have been coliected over time.

Rer)

Ll

TERMS

Distribution The distribution of a variable gives
2 the possible values of the variable.
s the frequency or relative frequency of each value,

Histogram (relative A histogram uses adjacent bars to show the distribution of values in a quantitative variable.
frequency histogram) Each bar represents the frequency (or relative frequency) of values falling in an interval of values.

Stem-and-leaf display A stem-and-leaf display shows quantitative data values in a way that sketches the distribution
of the data. It's best described in detail by example.

Dotplot A dotplot graphs a dot for sach case against a single axis.

Shape To describe the shape of a distribution, lock for
% single vs. muitipie modes.
s symmetry vs. skewness.

GCenter A value that attempts the impossibie by summarizing the entire distribution with a single num-
ber, a “typical” value.

Spread A numerical summary of how tightly the values are clustered around the “center.

Mode A hump or local high point in the shape of the distribution of a variable is cailed a “mode.” The
apparent iocation of modes can change as the scale of a histogram s changed.

Unimodal Having one mode. This is a useful term for describing the shape of a histogram when it's gen-
erally mound-shaped. Distributions with two modes are cailed bimodal. Those with more than

two are multimodal.
Uniform A distribution that's roughly flat is said to be uniform.

Symmetric A distribution is symmetric if the two halves on either side of the center look approximately like
mirror images of each other.

Tails The tails of a distribution are the parts that typically trail off on either side. Distributions can
be characterized as having long talls (if they straggle off for some distance} or short tails (if

they don't).

Skewed A distribution is skewed if i's not symmeiric and one tail stretches out farther than the cther.
Distributions are said to be skewed left when the longer tail stretches to the left, and skewed
right when it goes to the right.

Qutliers Outliers are extreme values that don't appear 1o belong with the rest of the data. They may be
unusual values that deserve further investigation, or just mistakes; there’s no obvious way 1o
tell. Don't deiets outliers automatically—you have to think about them. Outliers can affect many
stafistical analyses, so you should always be alert for them.

Timeplot A timeplot displays data that change over time. Often, successive values are connected with
lines to show trends more clearly.
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When you complste this lesson you enould:

i Ty A

Ly A

Be able to identify an appropriate display for any quantitative variabie.

Be able to guess the shape of the distribution of a variable by knowing something about
the data.

Know how to display the distribution of a quantitative variable with a stem-and-leaf dis-
play (by hand for smaller data sets), a dotplot, or & histogram (made by computer for
larger data sets).

Know how to make a timeplot of data that may vary over time.

Be able to describe the distribution of a quantitative variable in lerms of its shape, cen-
ter, and spread.

Be able to describe any anomalies or extraordinary features revealed by the display of a
variable.

Know how to compare the distributions of two or more groups by comparing their
shapes, centers, and spreads.

Know how to describe patterns over time shown in a timeplot.

Be able to discuss any outliers in the data, noting how they deviate from the overall pai-
tern of the data.

(EXERCISES

)

19, Statisics in prinmt. Find a histogram that shows the dis-

13. “ies Z

nisiwgram. Find a graph other than a histogram

tribution of a variable in a newspaper or magazine article.

a) Does the article identify the W's?

b) Discuss whether the display is appropriate for the
data.

¢} Discuss what the display reveals about the variable
and its distribution,

d) Does the article accurately describe and interpret the
data? Explain.

Example Draw a stem-and-leaf plot for the following distribution of ages:

Solution

26, 30, 29, 41, 35, 26, 34, 29, 35, 30, 23, 42, 26, 34, 41, 33

You first obtain the sterm by using oniy the tens’ digit of each number. These
are writien 1o the left of a vertical line. Then, for sach age, you record the legf,
or units’ digit, to the right of the stem, After making an unordered stem-and-
leaf plot {as shown at the left below), you should reorder the elements of each

row to complete the plot (as shown at the right below).

213 245 225 237 213 257 292
232 267 232 216 200 27 227
216 243 200 155 238 163 263
216 271 230 309 192 242 249
183 280 217 305 242 267 243
287 217 246 351 217 267 218
200 280 209 217 183 228

that shows the distribution of a quantitative variable in a

newspaper or magazine article.

a) Does the article identify the W's?

b) Discuss whether the display is appropriate for the data.

¢) Discuss what the display reveals about the variable
and its distribution.

d) Does the article accurately describe and interpret the
data? Explain.

35, Nuciear power. For a while in the 20th century, many

nuclear-powered electrical generating plants were built,
but then growing environmental concerns and construc-
tion costs led to increasing reliance on other forms of en-
ergy. The table shows the dates of completion (in months

Stem  Leaf Stem  Leaf after January 1967) and costs (in thousands of dollars per
5 6.9.6.9.5.6 2 56,6609 megawatt) of 12 nuclear generators.
3| 0,35,4,50.4,3 31 0,0,4,4,555
4 1,2, 1 4 1.1,2 Time of Completion
(months after Construction Cost
#4. Cholesterol. A study examining the health risks of Jan 1, 1967) (51000/miv)
smoking measured the cholesterol levels of people who 2 35
had smoked for at least 25 years and people of similar 3 28
ages who had smoked for no more than 5 years and then 10 32
stopped. Create histograms for both groups and write a 12 60
brief report comparing their cholesterol levels. 17 56
19 63
21 62
Smokers Ex-srmokers 2 81
225 211 209 284 250 134 300 30 84
258 216 196 288 249 213 310 2 79
250 200 209 280 175 174 328 41 38
225 256 243 200 160 188 321 47 80

a) Create a stem-and-leaf display of the costs,

b) Describe the distribution.

¢) Create a timeplot of the costs,

d) What information about the construction of nuclear

plants can you see from the timeplot that is not obvi-
ous in the stem-and-leaf display?

Oy
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What have we learned? Lerier, Spread

o

We've learmned how to summarize distributions of quantitative variables numerically.

» The 5-number summary displays the two guartiles, median, min, and max for a
variable.

» Measures of center for a distribution include the mean and median.

» Measures of spread include the range, IQR, and standard deviation.

a We'll report the median and IQR when the distribution is skewed. If it's symmetric, we'll
summarize with the mean and standard deviation (and possibly the median and IQR,
as well).

Wa've also learned to display distributions with boxplots.

2 A boxplot reveals some features of a distribution not easily seen in a histogram—the
center, the middie 50%, and outliers. Histograms, though, are beiter at showing the
shape.

» Boxplois are very effective for comparing groups graphically. As always, when we com-
pare groups we'll discuss their shapes, centers, spreads, and unusual features.

TERMS

Center We sumrmarize the center of a distribution with the mean or the median.

Median The median is the middle value with half of the data above and half below it.

Spread We summarize the gpread of & distribution with the standard deviation, interquartile range, and

range.

Range The difference between the lowest and highest values in a data set. Range = max — min.

Quartile The lower quartile (Q1} is the value with a quarter of the data below it. The upper quartile (Q3)

has a quarter of the data above it. The median and quartiles divide data into four equal parts.

Interquartile range {IQF) The IQR is the difference between the first and third quartiles. IQR = Q3 - Q1.

Percentife  The jth percentile is the number that fails above /% of the data. -

S-number summary

Boxplot

Mean
Variance
Standard deviation

Comparing distributions

Comparing boxplots

A 5-number summary for & variable consists of:
¢ The minimum and maximum

e The quartiles: Q1 and Q3

» The median

A boxplot displays the 5-number summary as 8 central box with whiskers that extend to
the non-outlying data values. Boxplots are particularly effective for comparing groups.

The mean is found by summing all the data vaiues and dividing by the count.
The variance is the sum of squared deviations from the mean, divided by the count minus one.
The standard deviation is the square root of the variance.

When comparing the distribution of several groups, consider their
@ Shape
a Center
¢ Spread

When comparing groups with boxplots,

» Compare the medians; which group has the higher center?
Compare the IQRs; which group is more spread out?

Judged by the size of the IQRs, are the medians very different?
Check for possible outliers. dentify them if you can.

- 8 @

e Know how to compare the distributions of two or more groups by comparing their
shapes, centers, and spreads.

@ Be able to compare two or more groups by comparing their boxplots.

o Know how to use the 1.5 IQR rule to identify possible outliers. Interpret outiiers found in
boxplots made on a computer.
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When you complete this lesson you shoula:
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Be able to selsct a suitable measure of center and a suitable measure of spread for a
variable based on information about its distribution,

Know the basic properties of the median: The median divides the data into the half of the
data values that are below the median and the halif that are above the median.

Know the basic properties of the mean: The mean is the point at which the histogram
balances.

Know that the standard deviation summarizes how spread out all the data are around
the mean.

Know how to compute the mean and median of a set of data.

Know how to compute the standard deviation and IQR of a set of data.
Be able to create a 5-number summary of a variabie.

Be abie to construct a boxplot by hand from a S-number summary.

Understand that the median and IQR resist the effects of outliers, while the mean and
standard deviation do nat.

Understand that in a skewed distribution, the mean is pulled in the direction of the skew-
ness (toward the longer tail) relative to the median.

Know how to describe summary measures in a sentence. In particular, know that the
common measures of center and spread have the same units as the variable that they
summarize, and should be described in those units.

Be able to describe the distribution of a quantitative variable with a description of the
shape of the distribution, a numerical measure of center, and a numerical measure of
spread. Be sure to note any unusual features, such as outliers, too.

EXERCISES

Ho.In the news. Find an article in a newspaper or a maga-
zine that discusses an “average.”

azine that discusses a measure of spread.

#7- In the news II Find an article in a newspaper or a mag-

a} Does the article discuss the W's for the data?
b) What are the units for the variable?
¢) Is the average used the median or the mean? How
can you tell?
d) Is the choice of median or mean appropriate for the
situation? Explain.

I8. Singers. The frequency table shows the heights (in

inches) of 130 members of a choir.

a) Does the article discuss the W's for the data?

b) What are the units for the variable?

¢) Does the article use the range, IQR, or standard devi-
ation?

d) Is the choice of measure of spread appropriate for the
situation? Explair.

=2, A student study of the effects of caffeine
asked volunteers to take a memory test 2 hours after

Height Count Height Count drinking soda. Some drank caffeine-free cola, some
60 2 69 3 drank regular cola (with caffeine), and others drank a
61 6 70 1 mixture of the two {getting a half-dose of caffeine).
62 9 71 8 Here are the 5-number summaries for each group's
63 7 72 9 scores (number of items recalled correctly) on the mem-
64 5 73 4 ory test:

65 20 74 2 ] n | Min | Q1 | Median | Q3 | Max

66 18 75 4

7 7 75 1 No caffeine 15 | 16 20 21 24 26

68 1 Low caffeine | 15 { 16 | 18 21 4 | 27
High caffeine 15 12 17 19 22 24

a) Find the 5-number summary for these data.

b) Display these data with a boxplot.

¢} Find the mean and standard deviation.

d) Display these data with a histogram.

e) Write a few sentences describing the distribution of

heights.

a) Describe the W's for these data.
or quantitative.

best you can with this information.

b) Name the variables and classify each as categorical

¢} Create parallel boxplots to display these results as

d) Write a few sentences comparing the performances

of the three groups.
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You'll need to be able to enter and edit data in your calculator. Here’s how.

To enizy data
Hit the STAT button, and choose ERIT from the menu. You'll see a set of colurnns la-
beledL1,L2, and so on. Here is where you can enter, change, or delete a set of data.

Let’s enter the heights (in inches) of the five starting players on a basketball team:
71, 75, 75, 76, and 80. Move the cursor to the space under L1, type in 71, and hit
EMTER (or the down arrow). There’s the first player. Now enter the data for the
rest of the team. _

To change a datum:
Suppose the 76” player grew since last season; his height should be listed as 78".
Use the arrow keys to move the cursor onto the 76, then change the value and

"EMTER the correction.

To add more data:
We want to include the sixth man, 73” tall. It would be easy to simply add this
new datum to the end of the list. However, sometimes the order of the data mat-

ters, so let’s place this datum in numerical order. Move the cursor to the desired
position (atop the first 75). Hit 2n¥ INS, then ENTER the 73 in the new space.

To delete a datum: .
The 78” player just quit the team. Move the cursor there. Hit DEL. Bye.

To clear the datalist:

Finished playing basketball? Move the cursor atop the L1. Hit CLEAR, then
ENTER {or down arrow). You should now have a blank datalist, ready for you to
enter your next set of values.

Lost a datalist?

Oops! Is L1 now missing entirely? Did you delete L1 by mistake, instead of just
clearing it? Easy problem to fix: buy a new calculator. No? OK, then simply go to
the STAT EDIT menu, and run SetUrEditor to recreate all the lists.
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Your calculator can create histograms. First you need some data. Remember the
Enron stock price changes at the start of the chapter? Relax—you don't have to
type in all of those values to see how it works. We'll just use the Enron data for
1997 and 1998. Enter the 24 monthly values from these two rows of data intoL.1:

1997 '—1.44 —0.75/—-0.69 —0.88 0.12‘ 0.75]0.81|-1.75| 0.69]|-0.22{-0.16] 0.34
1998 | 0.78] 0.62| 2.44[-0.28{2.22|-0.50/2.06/~0.88|—4.50| 4.12| 1.16/-0.50

Now set up the calculator’s plot:
* Goto2nd STRTPLOT, choose Flot1, then ENTER.

¢ InthePlotl screen choose Om, select the little histogram icon, then specify
#®listiLl andFreail.

* Be sure to turn off any other graphs the calculator may be set up for. Just hit
the ¥= button, and deactivate any functions seen there.

All set? To create your preliminary plot go to Z00M, select 91 ZaomSt.at, and
then ENTER.

You now see the calculator’s initial attempt to create a histogram of these data.
Not bad. We can see that the distribution is roughly symmetric. But it’s hard to tell
exactly what this histogram shows, right? Let's fix it up a bit.

* Under WINDOW, let's reset the bins to convenient, sensible values. Try
Amin=-6, ¥max=£ and ¥sc1=1. That specifies the range of values along
the x-axis and makes each bar span one dollar.

* HitGRAPH (not ZoomSt.at,—this time we want control of the scalel).

Look better? Note that you can now find out exactly what the bars indicate by
activating TRACE and then moving across the histogram using the arrow keys,
For each bar the calculator will indicate the range of values and the number of
data values in that range. We see that the stock price increased between $2 and $3
during three of the months.

Play around with the WINDOW settings. A different Ymax will make the bars ap-
pear shorter or taller. What happens if you set the bar width (¥sc 1) smaller? Or
larger? You don’t want to lump lots of values into just a few bins or make so many
bins that the overall shape of the histogram is not clear. Choosing the best bar
width takes practice.

Finally, suppose the data are given as a frequency table. Consider a set of test
scores, with two grades in the 60s, four in the 70s, seven in the 80s, five in the 90s, .
and one 100. Enter the group cutoffs 60, 70, 80, 90, 100 in L2 and the correspond-
ing frequencies 2, 4,7, 5, 1 in L3. When you set up the histogram STATPLOT, -
specify X1 ist!L2 and Fre=:L3. Can you specify the WINDOW settings to make
this histogram look the way you want it? (By the way, if you geta DIM MISMATCH
error, it means you can't count. Look at L.2 and L3; you'll see the two lists don’t
have the same number of entries. Fix the problem by correcting the data you
entered.)
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Let’s make comparative boxplots for the performances of fourth grade boys and
girls on an agility test. The test asks them to jump from side to side across a set of
paralle] lines, counting the number of lines they can clear in 30 seconds. Here are
the results:

Boys: 22,17,18,29,22,22,23,24,23,17,21
Girls:  25,20,12,19,28,24,22,21, 25,26, 25,16, 27,22

Enter these data inL 1 (Boys} and L2 (Girls).
Set up STATPLOT's Platl to make a boxplot of the boys’ data:

s turn the plot On;
¢ choose the first boxplot icon {(you want your plot to indicate outliers);

* specify®listill and Fre=:l, and select the Mark you want the calcula-
tor to use for displaying any outliers.

Use ZoomStat to display the boxplot for Boys. You can now TRACE to see the
statistics in the five-number summary. Try it!

As you did for the boys, set up Flot.2 to display the girls’” data. This time when
you use Zoam5tat with both plots turned on, the display shows the parallel
boxplots. See the outlier?

This is a great opportunity to practice your “Tell” skills. How do these fourth
graders compare in terms of agility?

TI Tie=
EDIT TESTS Your calculator can easily find all the numerical summaries of data. To try it out,
,é Ug}: St. ats ' you simply need a set of values in one of your datalists. We'll illustrate using the
E: Ee Et‘! %i b boys’ agility test results from this chapter’s earlier TI Tips (still inL 1), but you can
51 mﬁgdﬁggam use any data currently stored in your calculator.
&:Cubickag :
rlyartRed * Under the STAT CALC menu, select 1 -Uar Stat.s and hit EMTER.
1-Var Stats Lt " + Specify the location of your data, creating a command like

1-Uar StatsL1.
¢ HitEMTER again.

Voila! Everything you wanted to know, and more. Among all of the information
shown, you are primarily interested in these statistics: & (the mean), Sx (the stan-
dard deviation), 1 (the count}, and—scrolling down—minx (the smallest datum),
®y (the first quartile), Med (the median), @z (the third quartile), and max® (the
largest datum).

Sorry, but the TI doesn’t explicitly tell you the range or the IQR. Just subtract:’
IQR = Qg — Qy = 23 — 18 = 5. What's the range?

By the way, if the data come as a frequency table with the values stored in, say, L4
and the corresponding frequencies in LS, all you have to do is ask for 1-Uar
Stats L4,L3.




