Appendix D: How to Use Fathom™ Software

D.1 Introduction to Fathom™

Fathom™ is an interactive environment in

"% Fathiom - |Documenil ]
which you can explore statistical proper- Fis Fl Dapay Insst [ats Ansyss Window Help =181 =
ties and create effective statistical smula-

tions. When you run Fathom™, you will
first see the empty Fathom™ document | I | ‘ ] ! —
with the toolshelf directly below the

menu bar.

Selection Tool sstirls
Used for selecting and deselecting items ———
in the Fathom™ document.

s |mbin

Collection
Used to hold data. G

Case Table a| [

Used to display data; similar to a Dipnarmic Shaltcs [in] LTI
Spreadsheet.

Graph
Used to create a display of a data set.

Summary Table
Used to calculate summary statistics.

Estimate
Used to estimate parameters and cal culate confidence intervals.

Hypothesis Test
Used to perform hypothesis tests.

Slider
Used to adjust variable parameters.

Text Box
Used to add atext box to the Fathom™ document.

APPENDIX D HOW TO USE FATHOM™ SOFTWARE 415




D.2 How to Create a Collection

The writers of Fathom™ wanted to make an icon to represent a gathering of data: ——
a collection from which you can take statistical measures. You can observe the

datain acollection in a number of different ways, which you will learn about Eg
later in Appendix D.

Collection 1

Get Collection

Drag a collection from the toolshelf and it will become an
icon in the Fathom™ document. Double-click on the tem-
porary name Collection 1 and you can key in a new name

Cadetrli | Messures | Comments | Display

for it.
Attribete | Vaie | Forowds |
I nspect the Collection wews |
Double-clicking on the icon will bring up the inspector.
Four different views are available. With the Cases tab, you
can see and edit each individual case; however, a case table
is a more effective way to do this. Measures can be defined
using the M easur es tab, comments for the collection can
be added with the Comments tab, and the display settings —
can be edited using the Display tab. Ll
Create Cases
In the bottom menu bar you can see that there are 0 cases to work with. Right-
clicking on the icon or the inspector and selecting New Cases from the pop-up @7
menu can generate empty cases. Simply key in the number of new cases needed
and they will be made part of the collection. Notice that a collection that has ollection 1

casesin it isno longer an empty box; rather, it contains gold balls.

Example % Inspect MDM4U %

Create a collection called MDM4U with 32 cases
that have the attributes Name, Midterm, and

Cases |I'-.-13asures |Cu:ummer|ts |Displa§.-' |

Fi naI_Grade. Attribute Walue | Formula
Hame
Solution Midterm
1. Open anew Fathom™ document, drop a new Final_Grade
collection into the Fathom™ document. -

2. Double-click on Collection 1 and key in

MDMA4U. Press Enter.

Double-click on the icon to open the inspector.

Click on <new> and key in Name. Press Enter.

5. Repeat for Midterm, and Fina_Grade, pressing
Enter each time.

~w

2 [l

6. Right-click on theicon and select New Cases.
Key in 32 in the box and press Enter.
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D.3 Setting Up a Case Table
The simplest way to fill a case table with dataisto drag it off the toolshelf and drop it into the
Fathom™ document. From there, you can input data directly into it.

Get Table
Drag a case table from the toolshelf and drop it into a new
Fathom™ document.

no data |

Label Attribute | <new- |
Once the table isin place, the attribute label will appear as
<new>. Click on it once and enter the attribute label you
would like to use. Attribute names must begin with a letter and
contain only letters, digits, or underscores (_ ). Once the label
isin place, the computer will automatically create a collection
icon for this case table in the Fathom™ document.

Enter Data

Once the attribute label isin place, you can enter data into the cells below it

or enter a new attribute by clicking on <new>. As you enter data for different
cases, notice how the collection is now full of gold balls. Each gold ball represents

i

one case. Collection 1
Example
In anew Fathom™ document, create a case table that contains the following data:
Name  Tonya Sylvie Rhiannon Megan
Hand R L R R
Points 112 78 51 66
Solution
1. Drag and drop a case table from the toolshelf onto -
anew Fathom™ document. Collection 1 |
2. Click on <new> and key in Name. Press Enter. Hame | Hand | Points | <new=
3. Repeat for the Hand and Points, pressing Enter 1 |Tonya R 112
each time. _ _ _ 3 |Sylvie L 78
4. Under Name, key in Tonya; Sylvie; Rhiannon; 3 |Rhisnnon | R o1
Megan. Press Enter after each name. PR - .
5. Under Hand, key in R; L; R; R. Press Enter after 4
each entry.
6. Under Points, key in 112; 78; 51; 66. Press Enter

after each entry.

Remember: In a case table, each row represents one case (i.e., one person in the population),
while each column represents one attribute (i.e., a characteristic of each element in the population).
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D.4 Importing Data from Outside Sources

Data can be imported from other programs as well as from the Internet, and used to form
collections of data in a Fathom™ document.

From a Text File

A spreadsheet in tab-delimited form can be imported by clicking File, Import ~ [Z7E]
from File, and then selecting it from the Select Import File menu. You can also %‘
simply drag the file icon from your desktop and drop it into a Fathom™ document. bab
A collection is automatically created. While the collection is selected, drag a case delimited.txt

table from the toolshelf to view and edit the entries.

From an HTML File

In the same way, afile can be imported by selecting Import from URL from the File menu and
then keying the Web address where your table is located. You can also drag the address icon from
your Web browser and drop it into a Fathom™ document.

From a Spreadsheet

A series of cells can be converted into a case table in Fathom™ by using the mouse to select them
from the spreadsheet, and then copying them to the clipboard by pressing Ctrl-C. You can then
drag and drop a new collection from the toolshelf into an empty Fathom™ document and click
Edit, Paste Cases.

Example
Import a chart from the Statistics Canada Web site and then create a collection with a case table.

43 Canadian Statistics - Revenues in the zound recording industry - Microsoft. [ [=] B3
J File  Edit “iew Favortes Tool:  Help |
ST S O @ | A L S ?
Back Fonwarnd Stop  Refresh  Home Search Fawortez  Higtom
J Address IE hittp: A v, stabcan. cadenglish/Podb/People/Culbured art 28, hirm j f}‘ Go J Links **
=
Revenues in the sound recording industry
1990- 1991- 1992. 1993. 1995-
91 92 93 94 96"
§ millions
Revenue from the sale of
recordings by format? 508.7 579.7 633.5 738.0| 8751
Ciimmalmme Fbmimmme e P R, + A
4| | _*IJ
3 |_|_|ﬂ Internet i
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Solution

1. Using the URL www.statcan.ca/english/Pgdb/People/

Culturefarts28.htm, you can either import this table artz28

dirgctly b_y clicking on File...Import frc_)m URL and Attr1 Attr? Attr3

keying this address, or you can drag the icon from the 1 1900.91 |1991.a2 |19t

address box of the Web browser and drop it into an empty 5 5 milions

Fathom™ document. A collection will automatically be =

formed. 3 Revenue .| 5087 5797 B3
2. Whilethe collection is selected, drag a case table from the 4 |singles (... | 131 53 58

toolshelf and drop it into the Fathom™ document. 5 |&lums 54 5 2.1
3.  When you import atable from the Internet or from some 6 |Compact.. 2043 3255 39¢

other source, there are usually some cosmetic corrections to 7 |Tapes(a.. 2809 243 4 231

be made that do not have a significant impact on the accu- =

Sl - I _.‘|j

racy of your results. In this example, a number of characters
were not interpreted correctly and need to be fixed.

Each time you import data, check and correct the following:

1. Relabd Attributes: Attribute names must begin with aletter and contain only letters, digits,
or underscores (_ ). Double-click on the attribute label Attr1 and key a more suitable name.
Asyou can see, case 1 contains the labels for the second column, third column, and so on.
These attributes could all be renamed Sales90 91, and so on.

2. Delete Redundant Cases: To start, cases 1 and 2 contain label information, and once the
attributes have been relabelled, you can delete them. Select the row by clicking on the number
on the left, and then click Edit..Delete Case. Be sure to scroll down the list to seeif there are
any other unneeded cases.

3. Check for Incompatible Data Types: Sometimes text data are left in a column that is sup-
posed to be for a numerical attribute. In this example, both “x” and “-” are used in the sales
attributes to represent zero. Each instance must be changed into a O to be interpreted properly.

Remember: It is aways a good idea to save the HTML original on your computer so that you can

compare your results later. From your Web browser, select Save As from the File menu and give
the file an appropriate name.
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D.5 How to Create and Display Random

Numbers

Random numbers cannot be displayed in Fathom™ unless they are in a case table.

Retrieve Case Table

Drag a new case table and drop it into a new Fathom™ document.

Name Attribute

Click on <new> and enter an attribute label. A new collection will automatically be created.

Create Cases

Next, right-click outside the open cell in the chart and select New Cases from the pop-up menu.
After entering the number of cases, you will be ready to fill them with a random value.

Define Formula

Double-clicking on the collection icon will let you see
the inspector. With the Cases tab selected, double-click
in the Formula column and you will be able to edit a
formula for each of the cases in this collection. To have
arandom number between 0 and 1 in each case, you can
either key random() in the dialogue box or you can
select it from the browsing window. Click on

Functions, then Random number, and then double-
click on random. It will then be pasted into the formula
box. Click OK and you will see that each case in the
case table now contains a random number. If you key a
number between the brackets, you will then get a posi-
tive random number that is less than that.

Example

[Butomds ]
T) 8l 8]+ =] [ ¢ meer =
4188l =l2l| o
)21 3] %] 2] | = Lopes

ol 22|
] ] ot o g g

B &) 4] 3] o] conce| [agpty] _ox |

randorn réebafe & randomn nusbsr. Examplas
ek ) LR W renbe Bateenan 0 oaned 1

Create a collection that contains 45 random integers, each between 5 and 15.

Solution

1. Drag anew case table off the toolshelf and drop it into a new Fathom™ document. Click

on <new> and key x as the attribute label.

2. Right-click on the collection icon and select New Cases from the pop-up menu. Enter

45 as the number of new cases.
Double-click on the collection icon.

w

4. Double-click in the formula column of the inspector, and type the following formula:

round(random(10)+5). Click OK.
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D.6 How to Make a Scatter Plot and a

Least-Squares Line

A scatter plot is a powerful investigational tool that makes it possible to visually recognize a
relationship between two variables.

Create Case Table

To create a scatter plot you need a case table with two attributes recorded for a number of cases.
The more data points you have, the more confident you can be of the result. Drag a new case table
from the toolshelf and drop it into a new Fathom™ document. Enter labels for the two attributes
and then enter the data.

Set Up Graph

Drag a new graph from the toolshelf and drop it into the Fathom™ document. You can now drag
one of the attributes to the horizontal axis and drop it there. Drag and drop the second attribute on
the vertical axis, and the scatter plot will be complete. The scales can be adjusted by dragging the
pointer across them.

Insert Least-SquaresLine

Once the scatter plot has been created, select the graph and then select L east-Squares Line from
the Graph menu. A line will now be plotted that closely approximates the trend that the data sug-
gest. A formulafor the least-squares line will aso be added to the graph.

Example

Create a scatter plot with a least-sguares line from the following data:
X 12,15, 18, 21, 24, 27, 30, 33, 36, 39, 42

Y 25,41,74,89, 111, 12.2,15.1, 17.7, 19.5, 21.3, 24.0

Solution

1. Drag anew case table from the toolshelf and
drop it into a new Fathom™ document. Click Collection 1 Scatter Flot w
on <new>, key in X, and press Enter. Click on e
<new>, key inY, and press Enter again. 3]

2. Key inthe datainto each column. 16

3. Drag agraph off the toolshelf and dropiitinto ||~ 12]
the document. N

4. Dragthe X attribute from the case table and ]
drop it at the bottom of the graph. Drag the Y 10 15 20 95 30 35 40 45
attribute from the case table and drop it along ®
the left side of the graph. Y= 070X -6, k2 =100

5. From the Graph menu, select L east-Squares
Line.
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D.7 How To Plot Residuals

When working with aline or function and a scatter plot, you can explore how far off the line a
particular data point is by making a residual plot. This graph would represent each point’s distance
above or below the line.

Create a Scatter Plot

You must have a scatter plot constructed with a line modelling the data (least-squares line,
median—median line, etc.). Follow the directions in Appendix D.6 for creating a scatter plot with a
least-squares line.

M ake Residual Plot

With the graph selected, select Make Residual Plot from : —
the Graph menu. You may need to rescale the graph to get a Collection | Scafter Plot v

good look at the data. ggf

16
Example - 12]
For the data given in the example in Appendix D.6, make a 51
residual plot. 4

) 10 15 20 25 30 35 40 45
Solution .

With the graph selected, select Make Residual Plot from ° e

Fesi..

o [=]
40l ]

0.0 o . - o L
the Graph menu. Rescale the graph as needed. —
10 15 20 25 30 35 40 45
X
¥ =0710K-61; r"2 =100

D.8 How to Create a Histogram

A histogram is avisua display of the frequency of continuous measurement data (measured by real
numbers) and is only able to display one attribute at atime.

Create Case Table

Drag a case table off the toolshelf and drop it into a new Fathom™ document. Define the attribute
according to the type of data provided. Remember that an attribute is a characteristic of the popula-
tion you are studying (e.g., a student’s final grade, arm span in centimetres) and only one attribute
can be displayed at atime. Be sure to enter raw data and not data that are already sorted into
categories.

Set Up Graph

Take a new graph off the toolshelf and drop it into the Fathom™ document. Next, drag the attribute
you wish to display onto the horizontal axis and drop it there. Fathom™ will automatically create a
histogram or bar chart for the data you have provided.
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Example

Create a histogram with bin widths of 10 cm from the given data.

The heights of all the female teachers at Winona Public School (cm): 168, 172,
175, 162, 174, 170, 155, 170, 146, 178, 160, 184, 173, 184, 172, 137, 178, 175

Solution

1. Drag acase table off the toolshelf and drop it into a new Fathom™ document.

Click on <new> and key in Height as a new attribute name.

Enter the given data in the attribute named Height.

Drag a graph off the toolshelf and drop it into the Fathom™ document.

Drag the attribute Height from the case table and drop it onto the horizontal axis.

Select Histogram from the drop-down menu in the top right.

Double-click on the graph and the text window for the graph will appear. Click on the blue
text following Bin width: and enter 10. Click on the blue text that follows starting at: and
enter 130.

o~ wWwN

Information about thiz graph: Collection 1 Hiztogram »
Hiztograrm: Bin width: 100000 starting st 130000 10 —
The Height sxis is harizontal from 11500 to gl
25.00 —
The Count axis is vertical from 010 10.500 E 6
S 4l
2
o [ [ ]
120 140 160 180 200
Height

D.9 How to Perform a Simulation
In the Fathom™ environment, you can create a simulation that will allow you to calculate an
experimental probability.

Create a Case Table and Collection
Drag a case table off the toolshelf and drop it into a new Fathom™ document. Once you start
keying in the case table, a new collection will be created automatically.

Label Attributes
Click on <new> and key in the name of an attribute. Label as many as are necessary. Once attrib-
utes are labelled, you can create cases and begin simulating data.

Create Cases
Right-click inside the case table and select New Cases from the pop-up menu. Key in the number
of simulated cases that are necessary. Remember, more is better.
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Create Random Numbers

Most simulations require that a body of random data be created. Right-click on the attribute |abel
you want to simulate and select Edit Formula from the pop-up menu. The formula can be keyed in
directly or selected from the menu on the right. Refer to Appendix D.5 for more on generating
random numbers.

Summary Attribute

An additional attribute can be used to summarize whether a case is a success or failure, depending
on the simulation. The results can then be analyzed with a graph. Refer to Appendix D.8 for more
on creating histograms.

Example
Rory claims that he can roll three dice at once and get numbers greater than 3 on each die. Create a
simulation that can estimate the experimental probability of accomplishing this feat.

Solution

1. Drag acase table from the toolshelf and drop it into a new Fathom™ document.

2. Labd attributes Diel, Die2, Die3, and Win by clicking on <new>, keying them in, and
pressing Enter.

3. Right-click on the attribute label Diel and select Edit Formula from the pop-up menu. Key
round(random(5)+ 1) into the text box and click OK. Repeat for Die2 and Die3.

4. Right-click on Win and select Edit Formula from the pop-up menu. Inside the text box, key
inif(Diel>3 [tab] if(Die2>3 [tab] if(Die3>3 [tab] “win” [tab] “lose” [tab] “lose” [tab] “lose”

and click OK (press the tab key for each [tab]). #Y Win formula
5. Right-click on the collection icon and select New . .
Cases. Key in 100 and click OK. N L (orer > 3111 @253 it (Died > 3]{'1038"
6. Drag anew graph from the toolshelf and drop it into "oze"
the Fathom™ document. Drag the Win attribute and "loze

place it on the horizontal axis. From this display

you can see the results of the simulation. 7|8l e+ =] ’;‘:::::I‘;i
4| 8| 8] -] =] - Glabal Values

Collection 1 | Bar Chart ll gl EI il il -- lzon Hames

100 1 gI _I ﬂl iI ;I [ Special

a0

- 3| | 2| not] and
o | «| 4| 2| or| cancel| [Eppy] ok |
E 50+

404

30 1

20

10

. .
loze win
Win

court [ ]
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