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Graphica| Topic 2 covers sorting data and constructing Stemplots and
Displays of Dotplots, Topic 3 Histograms, and Topic 4 Frequency

. A Plots. (Note: Boxplots are a graphical display but will be
Univariate Data covered in chapter 2, Topic 7.)

Topic 2—Stemplots, Dotplots and Sorting Data
Example: Tall building heights in Philadelphia, PA.

Save the following data, in order, in a list called yrphil in
folder BLDTALL . Arrange the Stats/List Editor in folder
BLDTALL as shown in screen 4 on the next page (phily,
yrphil , listl, list2).

Year the 24 Tallest Buildings in Philadelphia, PA were Completed

1901 1927 1929 1930 1930 1930 1932 1969 1970 1973 1973 1973
1974 1982 1983 1987 1988 1989 1990 1990 1990 1991 1992 XXXX

(Source: Reprinted with permission from the World Almanac and Book of Facts 2000. © 2000 World Almanac Education
Group, Inc. All rights reserved.)

In the table, XXXX represents a missing value.

The TI-89 does not have stemplots or dotplots built in, but
these are easy to construct by hand if the data is in order.
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22 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

Forming a New List

1. Highlight list1, press [INS], and type yrphil . Press
(screen 1).

2. Type the 24 years by rows (given in the table) into the
yrphil list (screen 2).

3. Highlight yrphil , press [ins], and type or paste phily
in the input line. Press (screen 3).

Putting Data in Order

To compare the data entered in list phily , you can sort the
list in ascending order. To retain the relationship between
phily and yrphil , however, you should make a copy of the list
before you sort. You realize the building built in 1901 was
585 feet and not 400 feet, as shown in the first row of listl
(screen 7).

1. Make a copy of list phily in listl:
a. Highlight the name listl (screen 4).
b. Paste or type phily in the input line.

1)

)

®)

(4)

Fix| FEx|F3 Fuir| FE=] FB~ |F7
Tn:u:-1s|P1-:-ts List l!u1c||!listr Tests|ints

grphilflistl [list2 |list3

grphillll=

ELOTALL RAD AFFROY FUMC i'Y

Flx] Fex |FZo Fi~| FEx| FE= [F7
Too1s)Floks|List|Calc|bisky|Tests|inks

yrphilflistl [list2 |list3

yrphil[11=1901

ELDTALL KAD ALTO FUHC i’4

Fix] Fix |FZo Fi~| FE-| F&r [F?
TooT5)Floks|ListjCalcfDisky|Tesks|inks

phily |[grphilflistl |listZ
1901 [-————-]---—-

405 1927

40 1929

475 1930

450 1930

412 1930

philyll1=585

BLOTALL FAD ALTO FUNC 1’5

Fl=] Fz=|FZ
T 1s)Floks|Li

phily

585
405

412

lizti=phily

ELDTALL KAD ALTO FUHC ]
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2.

3.

4. Press to execute the sort (screen 7). Notice that
the smallest building in list phily is 400 feet.

c. Press [ENTER] (screen 5).

[FivI Fex [F3 Fi=| FEx| Fi= [F7
Tools|F lots|List{Calc|miskr| Tests|ints
phily |urphil|listl
505 1901 | ——————
405 1927
400 1929
473 1330
450 1930
41z 1930
lizt1[1]1=385
(5) [ELBTALL FAD AUTO FIIHEC 3 E

Sort listl in ascending order (smallest to largest):

a. Press[F3] List.

b. Select 2:0ps and then 1:Sort List (screen 6).

Flr | Fir |FZ
Tools|Flaks

FU=| FE=| Far [F7
Lisk|Calc|Diskr| Tesks|inks

Zort Order: Ascendind ¥

47
450

e Enter=OK 5 o ESC=CAMCEL

41z 1930
lizt1[1]1=385
(6) |EmsraL FAD AUTD FUHLC EFd]

If listl or any element of listl was highlighted before
step 2, then listl is in the List: field of the Sort List dialog

box. If not, paste or type it.

[W]ﬁ P Fi=| FE=| FG= [FF
Toals|F1ots|List| Catc|miskr| Tests|ints
phily Jurphil{listl
585 1901  Gloo———--—-
405 1927
400 1929
475 1230
450 1930
412 1930
li=t1[1]1=4a0
(7) [erotaL FAD AUTO FUHC EF]

Keeping the Relationship Between Two Lists When Sorting

Make a copy of list phily in list2 and list yrphil in list3. (See
step 1 above.) If list2 is a copy of phily and list3 is a copy of
yrphil , you could sort on List: list2 , list3 (screen 8).

1.

2
3.
4

Press [F3] List.

Select 2:0ps and then 1:Sort List .

In the entry line, type list2, list3 (screen 8).

Press [ENTER] [ENTER].

Fir | Fer |F3
Toals|Flaks

Fi=| F&=| Far [F7
Lisk|Calc|Diskr| Tesks|ints

Tizt1 [1izt2 [1ict=

Sork List...

skzaTisks

191 sortOrder: Rscending
%g_ cEnter=OF,__ CEZL-CANCEL
)
1938 435
list3[11=1901
(8) [ELBTALL FAD AUTO FINC e
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24 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

The first two outputs of list2 after sorting are 400 feet, but S
the correct values of years built is also in list3 (1929 and urphil
1982). (See screen 9.) 131

1i=t3=01929, 1952, 1927, 193,
(9) |srart EAD AUTD FONC ]

Creating a Stemplot (Stem-and-Leaf Plots)
Make a sorted list for phily data as in listl above.

The first six values of listl measured in ten-foot units and
rounded to the nearest ten feet are 40, 40, 41, 41, 42, and 42,
with a stem of 4 and leaves 0, 0, 1, 1, 2, and 2 for 4:001122.

Press @ for the next six values and continue to get data
for the complete stemplot.

4:001122445889999

5:0779 (City Hall)

6:

7:049

8:5

9:5 (One Liberty Place)

Stemplot of Tall Buildings in Philadelphia
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Creating a Dotplot

For each value in list2 , place one dot above its height on the
number line as shown (screen 4). If there are repeated
values (or values close together) stack them. A method of
creating a dotplot on the TI-89 will be explained in Topic 9,
screens 13 and 14.

City Hall One Liberty Place
Phily Dotplot
LN ) [ ]
o0 o [ J [ ]
o0 o o 000

° LN J ° ° °

700 800

Height of Buildin gs (ft.)

600

900 1000

While all of the buildings are tall (400 feet or taller), two are
more than twice as tall as the smallest of 400 feet with the
tallest at 945 feet, a 545-foot difference or spread.

The distribution is skewed to the higher values with 67%
(16 of 24) of the heights from 400 to 500 feet and only five
values (21%) are 700 feet or taller.

City Hall stands in a little cluster of three buildings that
stand out more in the dotplot than in the stemplot. One
Liberty Place is the tallest building and is a bit of an outlier,
with the nearest building being almost 100 feet shorter.
There is another cluster of buildings about 490 feet tall, with
a small gap between them and the smaller buildings. There
is a larger gap between them and the taller “City Hall three.”
Finally, there is a 115-foot gap between City Hall and the
700-foot building which could be considered part of a widely
spread cluster of four buildings.

Note: One Liberty Place (945 feet)
was completed in 1987. Until that
time, by agreement, no building
was higher than the hat on the
William Penn statue atop City Hall
(585 feet).

Outliers are values that are far
away from the rest of the data and
that may have a special story.
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26 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

Topic 3—Histograms

Constructing Histograms and Frequency Tables from a

Data List

Example: Use the phily list of building heights from Topic 1
with n =24, minX = 400 feet, and maxX = 945 feet (Topic 1,

screens 37 and 38).

The following approximation can be used to determine the
number of cells to use for a given list size.

n (number of <25 25 50 | 100 | 200 | 400 | 800 | 1600 | ... | Double
elements) previous value
¢ (number of 5 6 7 8 9 10 11 12 | ... | 1+ previous
cells) value

In this example, use ¢ = 5 because n = 24 is less than 25.

1. Define the plot.

a. From the Stats/List Editor, press Plots

(screen 10).

b. Select 1:Plot Setup (screen 11).

4G 929 [90T

475 1938|412

450 1938|416

412 1938|417

phily={585, 485, 400, 475, 45..
(10) |F¥¥E Ok UZE #31% = [ERTERT OF fESET

Note: From screen 10 you can
select 4:Fnoff if you have been
using function graphing. You could
also turn off StatPlots by selecting
3:PlotsOff .

’ Flak Sebup... l

F1 TFe TF3 TP, FE
DFing|Cope|Clear| « |2eombata
o

(11) ELDTALL KAD AUTO FUNWC 1#‘&‘

Note: If you have plot information
displayed that you no longer need,
you can highlight it and deselect it
by pressing [F4) v, or clear the line of
information by pressing (F3) [CLEAR].

© 2001 TEXAS INSTRUMENTS INCORPORATED



CHAPTER 1: GRAPHICAL DISPLAYS OF UNIVARIATE DATA 27

Dafing: Flot 1

c. With Plot 1 highlighted, press [F1] Define, and then
press ® for Plot Types (screen 12).

Flok Teee
Mark

x
L

fxgline
3iBox Plot
4:Hiztogram
S:Mod Box FPlot

SRR LA T

Feq and

o L

(12) TVFE OF USE €314 + [EMTER] OF [ESC]

d. Select 4:Histogram , paste phily in the x field, with

. > FIok THF
Hist. Bucket Width: 100, and .
Use Freq and Categories?: NO (screen 13). (Bucket e Eachat Wit
width is calculated using lse Fres and Cateduries WIS
b= (MaxX—minX) + ¢ = (945 - 400) + 5 = 109 = 100.) e L
. £ Enker=0K A EZC=CAMCEL
e. Press [ENTER] to confirm the entry. (13) BLnTn:Lw FAD ALUTD FUNE Vi)
f. Press [ENTER] to display the Plot Setup screen with [ Fwtewe. ™ |
Plot 1 now defined and selected with a check (v') in biiine]tons|cTaar] = |zoambata

the left margin (SCI‘een 14) o xiphile bl

(14) [eotacc FAD AITD FIINE [

Note: For all other plot types, press
ZoombData . Set up the window

for histograms.
Set up the window using [¢] [WINDOW] with the following FL e |
entries: Kan=1080.
L . . xael=ty
e xmin =400 (because it is a nice number). am;%:éa:
J=Cl=0,
e xmax =1000 (approximately maxX = 945) (because it Hres=4
works well with a bucket width of 100).
(15) ELOTALL EAD AUTO FUMC

e xscl=0 (ensures that no tick marks will show).

e ymin=-6 (-1/4 *n=-1/4 * 24 = -6) (to leave space below
the plot for output from trace or cursor coordinates).

* ymax =18 (3 * lyminl = 3 * 6 = 18) (as a first estimate of
maximum cell height in the histogram).

e yscl=0
e Xres=2

(See screen 15.)
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28 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

3. Graph the histogram. Press [¢] [GRAPH], and then press
Trace (screen 16).

The plot fits well on the screen. If the first cell (or any

other cell) had 20 values instead of 15, ymin and ymax ] 1
would have to be adjusted to leave approximately the ming ggg. i1s
bottom quarter of the screen for output from the trace. (16) |erivae—mrmm—iRe

The histogram is best used with large data sets, however
screen 16 shows information similar to the stemplot and
dotplot of Topic 2 (data skewed to the right with an
obvious gap). The fact that you end up with six cells
(including the gap cell with frequency zero) while

¢ =5, is of no concern since 5 was a starting
approximation and 24 is very close to 25.

4. Construct a frequency table.

a. From screen 16, notice that the first cell includes 15
values from 400 to 500. (The building that is 500 feet
tall goes in the second cell, not the first.)

b. Press @ for the second cell. There are four values
from 500 to 600 (screen 17).

c. Continue for the frequency table of Philadelphia

Tall Building Heights (in feet). —$—| —
mir JEE,
M3 GEE, nid.

(17) [eLoTace FAD AUTO UM

Philadelphia Tall Building Heights (in feet)

Cell limits Cell midpoint Frequency
400 to 500 450 15
500 to 600 550 4
600 to 700 650 0
700 to 800 750 3
800 to 900 850 1
900 to 1000 950 1
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CHAPTER 1: GRAPHICAL DISPLAYS OF UNIVARIATE DATA 29

5. Change the bucket (or cell) width.
a. Return to the Stats/List Editor using [¢] [APPS].
b. Select Stats/List Editor and press [ENTER].

c. Press Plots and select 1:Plot Setup (screen 14).
d. Press Define (screen 13).

e. Press @ twice and enter Hist. Bucket Width: 50.
Press [ENTER] to complete the entry.

f.  Press [ENTER] for an updated plot setup with the last
value now 50.

g. Press to return to the Stats/List Editor.

Press [¢] [GRAPH] for the graph screen, and then
press [F3] Trace (screen 18).

In screen 9, you see three clusters and two gaps with a
possible outlier. The plot does not make the best use of the
screen space, and window values could be adjusted. min 4E|E|A
R n:d.
(18) UZE €311 OF TWFE + [EZCI=CAMCEL
City Hall One
Liberty
Place

Note: To return to the Stats/List
Editor from graph screen 18, press
2nd) [(E1]. This command toggles
between the current and previous

screens. Press [¢] ENTER] fo
return to the Stats/List Editor.

Creating a Histogram from a Frequency Table

Example: Use the Philadelphia tall building height data
from the previous frequency table.

1. Return to the Stats/List Editor using [¢] [APPS]. Select
Stats/List Editor and press [ENTER].

2. Set up the Stats/List Editor with phily , list1, list2, and
list3.

a. Highlight list1 and press [ENTER].
b. Highlight list2 and press [ENTER].

© 2001 TEXAS INSTRUMENTS INCORPORATED



30 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

Highlight list3 and press (screen 19).

d. Type the cell midpoints from the table of building
heights on page 28 in list1 .

e. Type the frequencies from the table on page 28 in
list2 (screen 20).

3. Set up the plot.

a. Press Plots . Select 1:Plot Setup to display the
Plot Setup screen.

b. Press Define to display the Define Plot 1 screen.

c. Select Plot Type: Histogram , paste listl in the x field
from the VAR-LINK screen, with
Hist. Bucket Width: 100, Use Freq and Categories?:
YES, and Freq: list2 (screen 21).

d. Press [ENTER] to confirm the entry.

e. Press [ENTER] to return to the Plot Setup screen and
to return to the Stats/List Editor.

4. Set up the window using [¢] [WINDOW] with the following
entries:

e xmin =400 (smallest cell limit from table)

¢ xmax =1000 (largest cell limit from table)

e xscl=0

e ymin = -7 (-1/2 Olargest freq = -1/2 015 = -7)
e ymax =21 (3 Olyminl = 3 07 = 21)

e yscl=0

¢ Xres=2

(See screen 22.)

(19)

(20)

(21)

(22)

Flr | Fer [F3o Fi=| FEr| Fa- [F7
Tools|Floks|Lisk|Calc|Distr |Tesks|Inks

li=ti[1]=

ELOTALL ERD AUTO FUMC A

Filr] F2r|FZ
Tools|Floks|Li

412 250

list3={%

ELOTALL ERD AUTO FUNC t'H

il DFine Flok 1 K
Pt Tore Histedram
Py R

x Tiskl

E

Hist. Bucket Hidkh [100

Us¢ Fred and Cakedoriess YEZ 3

Frea Tiskz

Catedory

Includs Cabgdarics [L3

e Enter=0K A ESC=CAMCEL
ELOTALL ERD AUTO FUNC t'H

Fir| F2-
T 15|20l 1

#min=4Qd.
#max= 100,
xsCl=0,
umin=-7.
umax=21.
yscl=0.
wres=2.1

ELDTALL EAD AUTO FUHC
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Graph the histogram. Press [¢] [GRAPH], and then press
Trace (screen 23). This screen is similar to the
histogram from the raw data in screen 16. (The
windows differ a bit.)

Creating the Relative Frequency Histogram

The relative frequency histogram uses the previous example.

1.

Calculate the relative frequencies.

a. Return to the Stats/List Editor using [¢] [APPS].
b. Select Stats/List Editor and press [ENTER].
Highlight list3 .

o

e

Paste list2 (press [VAR-LINK] and select list2 ) and
divide by 24.0 (not 24), the sum of the frequencies
to get decimal results instead of fractions

(screen 24).

e. Press [ENTER] (screen 25).

Observe that 62.5% of the buildings are 400 to 500 feet
tall and 16.7% are 500 to 600 feet tall.

If divided by 24 instead of 24.0, pressing [¢] [=] (in
screen 25) also gives decimal results.

If proper fractions were obtained, you could (1)
highlight the list name, (2) press to highlight the
list in the input line, (3) press @ to go to the end of the
set and multiply by a decimal (11.0, and (4) press
to execute the operation. The resulting list will contain
decimals.

If you use the Mode screen and select Approximate , all
calculations would be decimal. Notice the AUTO or
APPROX designations in the middle of the bottom
status line.

e QEE' 15
Maxs . 1k .
(23) ELDTALL FAD ALTO FLUMC

Fi~] F2-|FZ
TooTs|Flaks|Li

Fhily

list3=list2-2d,
(24) [¢rovart EAD AUTO FOHT [T

Filx] Fer [F3 Fi~| FEr| Far [F7
TooTs|Flots|Lisk|Calc|Disky|Tests|inks

lizt3[1l]=.625
(25) [trorars EAD AUTD FONC Tl
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32 ADVANCED PLACEMENT STATISTICS WITH THE TI-89

Graphing the Relative Frequency Histogram

To set up the relative frequency histogram, you need to
return to the Define Plot 1 screen and change the Freq: field
to list3, the relative frequencies.

1. Press[F2] Plots, 1:Plot Setup , and then press [F1] Define.
2. Replace Freq: list2 with list3 (screen 26).

3. Change the window so that ymax and ymin are based
on the greatest value, .625.

4. Set up the window using [¢] [WINDOW] with the following
entries:

e xmin =400
. xmax = 1000
e xscl=0

e ymin = -0.3 (-1/2 Ulargest value in y
list = -1/2 [00.625 = -0.3)

«  ymax =0.9 (3 Olyminl = 3 00.3 = 0.9)
e yscl=0
* Xres=2
(See screen 27.)
5. Press [¢] [GRAPH], and then press [F3] Trace (screen 28).

This histogram is similar in shape to screen 23, but now
n =0.625 = 62.5% instead of 15. This n-value represents a
relative frequency (15/24) instead of the frequency (15).

(26)

(27)

(28)

il DiFine Flok 1

Flak Tvps
Blasy

X

E

Hist. BEuckst Hidkh
Us¢ Freq and Caksed
Frea

Catgdory
Includs Catgdorics

Histedrarm +

0
Fies? YES ¥
lisk>

ir

€ Enker=0K a

ESC=CAMCEL

TYFE + [EMTERI=0K AMD [EXCI=CAMCEL

Fir| F2r
Tonls|2a0m

wmin=4QQ.
wmax= 1000,
®sC 1=,
gmin=-.3
gmax=,"9
ysc.1=0.
®res=2.

ELDTALL

FAD AUTO

FUMC

mindEE,
a2 SEE,

hi.E25

UZE 314 OF TYFE + [EXCI=CAMCEL
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Topic 4—Frequency Plots

Cumulative Frequency Plots
Example: Use the building heights data in list phily .

To develop a cumulative frequency plot, you need the
frequency list of the Define Plot 1 screen to be the list of
cumulative frequencies.

1. Calculate the cumulative frequencies.
Return to the Stats/List Editor using [¢] [APPS].
b. Select Stats/List Editor and press [ENTER].

c. Highlight listl and press (ENTER]. Do the same

for list2 and list3.

d. Enter the lower cell limits from the frequency table

in Topic 3 in listl . Enter the last value of 1000, the
upper limit of the last cell.

e. Enter the frequencies from the table in Topic 3 in
list2 . Insert a O as the first value, indicating zero
values below 400 feet, then 15 to indicate the
frequency of the class with the upper limit of 500
feet, and so forth (screen 29).

2. Create the list of cumulative frequencies.
a. Highlight list3.
b. Press[F3] List.

g

Select 2:0ps and then 6:cumSum .

~

To complete the command, paste or type list2 and
close the parenthesis in the entry line (screen 30).

Fix] Fer [F3
Taols{Flats

Fi~| FEr| Far [F?
Lisk[Calc|Diskr|Tests|inks

listi

lizt2 [list3

5

[l ol g ol

list3[

1=

(29) ELOTALL

RAD ALTO

FUMC LY

Fiv | Far [FEs| Fi=| FEx| FG7 [F7
Touls|Flots[List|Calc|pistr[Tests|ints
phily [listl [list2 |list3
585 EXeln] o [
405 SEE 15
40 [=1ala} 4
475 aaLo) o]
450 j=inln} 3
412 SEE i
list3=cumSumili=tZy

(30) ELOTALL RAD AUTD FUNC [R]
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e. Press [ENTER] to display the values in list3 [Pl RecIFs
(screen 31). listl
400
3. Set up the plot and graph the cumulative frequency EEE
plot. EEE
206
a. Press Plots . Select 1:Plot Setup to display the 1) [Rist4=list3 24,
P|0t Setup screen. (3 ) ELDTHLL FAD AUTO FUNC B L
) . ) Note: The third value in list3 is the
b. Press Define to display the Define Plot 1 screen. sum of the first 3 rows of list2 or
0+ 15+ 4 =19, indicating 19
values less than 600 feet tall. The
last value is the sum of all the
frequencies of list2 orn = 24 (not
shown).
c. Select Plot Type: xyline , Mark: Box, x: listl, y: list3, i — Lofing Pt i)
and Use Freq and Categories?: NO (screen 32). Mark f;;fi*
w HiE
d. Press [ENTER] to return to the Plot Setup screen. iixf:rﬁ:; s u
K:Erl-ttr:I]K :‘Z;. e EXC=CAMCEL
(32) ELDTHLL RAD AUTO FUNC 6/ B
e. Press([F5] ZoomData, and then press [F3] Trace and ()
® (screen 33).
The value traced in screen 33 shows that 19
buildings (yc = 19) have heights below 600 feet
(xc = 600). ; s -
K . =1 .
(33) ELDTHLL FAD AUTO = FUNC

Interpretation of the plot: The plot starts with a steep slope,

indicating many of the buildings are at the smaller height.

Cumulative Relative Frequency Plot

This plot requires a list of cumulative relative frequencies.

1. Calculate the cumulative relative frequencies.

a
b.

o

&

Return to the Stats/List Editor using [¢] (APPS].
Select Stats/List Editor and press [ENTER].
Highlight list4 (screen 31).

Paste list3, and then divide by 24.0 (do not forget
the decimal point). (See screen 31.)
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CHAPTER 1: GRAPHICAL DISPLAYS OF UNIVARIATE DATA 35

e. Press (screen 34).
Observe that 0.79167 in the third row indicates that

79.2% of the buildings (19/24) are less than 600 feet tall.

The last value in the list of 1.0 (not shown) indicates
that all of the buildings (100%) are less than 1000 feet tall.

Set up the plot and graph the relative cumulative
frequency.

a. Press Plots . Select 1:Plot Setup to display the
Plot Setup screen.

b. Press Define to display the Define Plot 1 screen.

c. Select Plot Type: xyline , Mark: Box, x: listl, y: list4,
and Use Freq and Categories?: NO (screen 35).

d. From the Plot Setup screen, press ZoomData,
and then press [F3] Trace and @ ® (screen 36). This
plot is the same shape as screen 33, but now it has
cumulative relative frequencies.

[ Fi-—]' Fer |FE=Fu=| FE=| Fa= [F7
TooTs[F1ots[Lisk|Cale|bistr|Tests]ints
liztl [list2 |1ist3 |listd
400 2] [{] .
gee] 15 15
[=1e1] 4 12
FeLe] o 12
2on 3 22
jede o] 1 23
lizt4[3]=. 7P GEEEREEEEET
(34) [¢rrrar EAD AITO FONC £

Note: The order of operations in
screens 29 and 30 could be
reversed. The relative frequencies
could have been found (as in Topic
3, screen 25, list3 ), and then the
cumulative sum found for list4
(screen 34).

il Dwfine Flok 1 K
Flek Tere xling F
Mark Eox 3
3 Tistl
» Tisth
Hoan fperen it [

Use Frea and Catedoriesy NI

O

ESCSCAMCEL
(35) ELDTALL EAD AUTO FUMWC

fﬂ-ﬂ“’aﬁ_ﬂ
ot E0E. gl FILEET

(36) ELDTALL KAD AUTO FLUNC
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