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OVERVIEW

Beta.Di is a Windows Application enabling analyzing categorical data from statistical social sur-
veys, build on standard Multiple Documents Interface (MDI). User interface is clear and intuitive. The
available actions are implemented as menu commands and the most of them are duplicated with tool but-
tons on a tool bar.

Beta.Di is applied for an inference of the relative frequencies in the rows of a contingency table.
Inference is based on Bayesian Categorical Data Analysis in the following way:

A common situation in the social surveys is the following one — the representative sample with
size n is randomly drawn from a population with size N . The joint sample distribution of the absolute
frequencies over values of two categorical variables forms contingency tables:
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where:
x, are the values (categories) of the independent variable;

y; are the values (categories) of the dependent variable;
J; 1s the absolute frequency in row i and column
f:. is the sum of all absolute frequencies in row i ;

/., 1s the sum of all absolute frequencies in column j ;

r is the number of the rows;
¢ 1s the number of columns;
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It can be proved that the unknown relative frequency in a particular row of a contingency table
have a posterior probability which is Beta distributed with:
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A

Ty = <L is the unknown relative frequency in column j given the row i;
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J; 1s the unknown absolute frequencies in row i and column j in the entire population;

<

A

f:. 1s the sum of all unknown absolute frequencies in row i in the entire population;



D are the available data consisting of sample absolute frequencies f;;

I represents the prior information. (The posterior probability is obtained under assumption that
there is no prior information, i.e. the prior probability is uniformly distributed.)

The Beta.Di software allows to calculate the posterior probability, to form Beta distribution and to
calculate its mean and standard deviation.
The user can:

Create a new data collection;

Use an existing data collection;

Create a new contingency table;

Use an existing contingency table;

Create a new table with means and standard deviations of the Beta distributions;
Create graphs of the Beta distributions.



1. HOW TO INSTALL BETA.DI

Run the Beta.Di setup file:

i

Setup

The following window appears:

Beta.Di Setup
Welcome to Beta.Di Setup!

Setup will ingtall Beta.Di application on your computer
To start, click <Mext>. To exit Setup, click <Cancel:

Cancel |

Click Next.
Consecutively the following two windows appear:

Beta.Di Setup x|

Welcome to Beta.Di Setup!

Scanning directories . . . Pleaze waitl

Cahicel |

Beta.Di Setup

Welcome to Beta.Di Setup!

=

Setup will create a program folder and a subfolder for vour data files.
If pow agree with suggested destination,
click <Mest> to conttiue, or <Cancel> to exit Setup.

If wou wish another destination, click <Browse> to chooze.

Browse |

Hext | Cancel |

If the suggested folder is acceptable click Next.
Warning: Setup will create a new folder Beta.Di and a subfolder DATA.

Warning: The installation requires only 2 MB disc space and does not write entries in the Win-
dows Registry.

If the suggested folder is not acceptable click Browse.
The following window appears:



Select destination

= @' Cesktop -
hﬁ Iy Dacuments

= 04" Computer

[H-<e Local Disk ()

sage Documents (D)

‘i OO Drive (E:)

ik DWD-RAM Drive (F:)

[H-<e Data (G:)

4.‘- swap (5:)

[+ Shared Dacuments

@ Kaloyan's Documents

[+ 4 My Metwark Places

7= helnk LI
(] ¢ I Cancel |

Choose a folder. Click OK and Next.
The following window appears:

Err— i
Installation complete.

To uninztall Betali application just delete
the inztallation falder with all itz contents.

LCancel |

Click Exit.

Warning: Beta.Di Setup neither creates a Desktop icon, a Quick Lunch icon, a Start Menu icon,
nor file associations between BetaDi.exe and data files it handles — users can create these manually at their
own discretion.

To create Desktop icon right-click on Beta.Di icon. From the menus choose:

Send To

Desktop (create shortcut)



DATA Run as... Betali_1 University_of _3ofia Ininstall_Information

&l 17Arc »

*r3 Scan with Panda Antivirs 2005

Send Tao [#] Compressed (zipped) Falder

Cut B Deskiop (create shortout)
Copy = Ez-pix
Create Shortcub | Mail Recipient
Delste [} My Documents
Rename
13 Shype
RIEpEEs ), DVD-RAM Drive (F:)

To create Quick Lunch icon first create Desktop icon and then drag it to the Quick Lunch taskbar.
To create Start Menu icon just copy Beta.Di to the folder Document and Settings\<User>\Start

Menu\Programs.
Warning: To uninstall BetaDi just delete the folder Beta.Di with all its contents.



2. CREATION OF A DATA COLLECTION

When Beta.Di is started the following window appears:

I Beta.Di ]
LA

File Edit ‘iew Compute ‘Window  Help

EEL I ELIEIE

Form the menus choose:
File
New

mgdit Wigw Compute 'Window  Help

[] tew  curlen

ChrlH+O

Chrl+s

The following window appears:

Data Input - Step 1 x|

" Choogze option [Presz F1 for help):

{+ Table " Data collection

Mext | ] | LCancel |

Check Data collection and click Next.
The following window appears:
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Data Input - Step 2 x|
Enter number || Enter number I
of wariables:

of cazes

Hewt | 0] | LCancel |

Enter the number of the variables and the number of the cases. Click Next.

Warning: The maximum possible number of the variables is 999. The maximum possible number
of the cases is 9999.

The following window appears:

i

Enter number |1 0 Enter number |1 200
of wariables: of cazes

Enter descriptionz and number of categories for each wariable

10V ariables [V ariables dezcriptions optional]

[Crl+C: Copy selection, Chil+ or Shift+lnsert: Paste on highlight]

# Yariable Descrption Number of |+

categories

Yariablel

Yariable2

W ariahle3

Yariabled

W ariahle5

Yariablef LI

Mext | ] | LCancel |

Enter the description of the variables (or paste them from Clipboard). Enter the number of catego-
ries. Click Next.

Warning: The descriptions of the variables are optional. However, the number of categories must
be entered.

The following window appears:

o«
Enter descriptions [optional] for each variable categary:
[Ctrl+C: Copy selection, Chik+ or Shift+lnsert: Paste on highlight]
‘arable # |Variable #1 “Wariable #2 ariable #3 “Wariable #4 \fariable #5 “ariable #5 ‘Waniable #7 ﬂ
Category # | Gender Ethniicity E ducation ariage Statuz Age Cohort
1
2
) M.A. M.A.
4 M.A. M.A.
5 M.A M.A M.A.
[ M.A M.A M.A. M.A. M.A N.A.
HHewt | (] | LCancel |

Enter the descriptions of the variable categories (or paste them from Clipboard) and click OK.
Warning: The descriptions of the variable categories are optional.
The following window appears:

11



Ui Data Collection (*.BDC) # 1 =10l x|

# Gender |Ethnicity |Education |Age cohart |Mariage status | ariable #6 |Variable #7 |Yariable #3 |Yariable #3 [Variable #10 I Ii[
1 Maxir
2

3

4

5

5

7

8

g

10

1

12

13 LI

The data entry could be done in one of the three following ways:

- Enter the codes of the categories (Column Category # in the Data Input — Step 4 window) for
each case;

- Press F11 and select from drop-down list. Press Enter to confirm the choice:

Ui Data Collection (*.BDC) # 1 =10l x|
# Gender |Ethnicity |Education |Age cohaort |kariage statuz |VWariable #6 [Yanable #7 |VWariable #3 |%anable #3 |Variable #10 I ﬂ
1 -]
2 1 - withou
3 2 - Basic
3 - Second

4 4 - Tertiary
5
5
7
8
g
10
1
12
13 LI

- Paste from Clipboard.

After the data are entered from the menus choose:

File

Save

mgdit Wigw Compute 'Window  Help

3w owimEpe @
= Open Chrl+0

= Education | Type of housging
H Save As...

= 3 3

H] Ext At+ | 1

The standard Windows File Save dialog box appears:

12



|_ 2]
Save i | () DATA ~| = ®eFE-
=] data.BoC

File name: I j Save I
Save a3 type: IBeta.Di Diata Collection [* BDC) j Cancel |

7

Type the file name and click Save.
Warning: If an inadmissible value is entered the following window appears:

Eror

6 Irvvalid numeric walue in the highlighted cell

Click OK and edit the value in the highlighted cell.
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3. CREATION OF A CONTINGENCY TABLE

3.1. Creation of a contingency table from a Data Collection
If there is no open Data Collection from the menus choose:
File

Open

mgdit Wiews  Compute  window Help

21

Er e
Parchewv.BPT

Desklop

Y

b i Documents

o B
e

My Computer

File narme: I j Open I
Files of type: IAII Beta.Difiles [*BDC, " BPT, “BRT, " BGR] j Cancel |
F

Select Files of type: Beta.Di Data Collection (*.BDC):

14



2 x|
Lack it | 9 DATA

x| = ® e E-

=] data.BOC
Parchew BPT

Filz narne: j Open I
Files of type: &l Beta.Difiles (*BDC, * BPT, * BRT. *BGR) j Cancel |

&)l Beta,Di files [*BDC, "BPT, “ERT, "BGH p
Beta Di Data Collection [*BDC]
Beta.Di Pivat Tables [*EPT)

Beta.Di Result Tablez [F.BRT)
Beta.Di Graphics [* BGR]

Select the name of the Data Collection file from the list and click Open.
From the menus choose:

Compute
Create Pivot Table

U= Beta.Di - [data.BDC]
Ele Edit iew [N Window Help

J e HE | ' Create Pivot Table |:
- Create Resulk TablefGraphics
# ISEH IMantaI sta . = [Grap -

The following window appears:

Dependent ¥ariable choice d |
Select dependent variable:

[ -

Check and eventually reorder
independent variables

O1-Sex |
[ 2 - Marital status X
[ 3 - Education

O 4 - Type of housing t |

1

Wi K X Cancel |

Select the dependent variable from the drop-down combo-box:

15



Dependent Yariable c

Select dependent wariable:

2%

[

1-5ex

2 - Marital status

3 - Education

t Tupe of housing

O 2 - Marital status
[ 3 - Education
O 4 - Type of housing

i WE

el >

x Cancel |

Warning: The dependent variable automatically is placed in columns.

Check the independent variables in the list box.

Reorder the independent variables in hierarchical order by the up and down arrows or dragging list
items with the mouse.

Warning: The independent variables automatically are placed in rows. Besides, the second variable
is nested within the first variable, the third variable is nested within the first two variables and so on.

Click OK and a window with contingency table appears:

Ui Pivol Table (*.BPT) #2

: | Independent Y ariables Dependent W ariable: karital status

| Edusation Sen zingle | married | cohahitation | divorced | widowedl
up to 4-th grade male 4 1 1 1]

' female |2 3 1 0 1

: primary zchool [up to 7-th grade] male |5 9 1 2 0

] female |6 15 O 2 5

: zecondary school up to college [2 vears) [male |[178 234 22 g2 b

: female | 102 | 277 13 38 M

: university - all degrees male |27 28 3 10 1]

: female |13 58 2 24 3

The contingency table could be saved as a separate file. From the menus choose:

File
Save

mgdit Wiew Compute  Window  Help

B Gaveds..

T Chl+M

aE e e e

Qpen k0

BDC) # 1
Education | Type of hausing

3

H] et A+ |
T

3
1

The standard Windows File Save dialog box appears:

16



|_ 2|
Sawein | () DATA ~| = ® ek E-

| Parchey BPT

File narne: I j Save I
Saveastype:  |BetaDiPivot Tables [*BPT) =] Cancel |

7

Type the file name and click Save.

3.2. Creation of a contingency table from an external source
If there is already prepared contingency table from some external source (for instance an output of
an another software or a publication) but the raw data are not accessible then the blank contingency tables
could be created and it can be filled up manually.
From the menus choose:
File
New

mgdit Wigw Compute 'Window  Help
& Cpen Chrl+0
Save Chrl+s

B ceeis.

Exit

o

Al

The following window appears:

Data Input - Step 1 x|

Choogze Dptlnn [Press F1 for help):
’7 = Data collection

Mext | ] | LCancel |

Check Table and click Next.
The following window appears:

17



Enter number of Independent wariables: I

et | 0] | LCancel |

Data Input - Step 2 x|

Enter the number of the independent variables and click Next.

Warning: The maximum possible number of the independent variables is 9.
The following window appears:

Data Input - Step 3 x|

Enter number of Independent variables: |2

Enter descriptions and nurmber of categories for each variable
2 Independent and 1 Dependent [V ariables descriptions optional]
[CHl+C: Copy zelection, Chil+ ar Shift+lnzert: Pazste on highlight]

# Y ariable Description Number of
categories
|Independent 1
|ndependent £
Dependent
Hext | [IF | LCancel |

Enter the description of the variables (or paste them from Clipboard). Enter the number of catego-

ries. Click Next.

Warning: The dependent variable is placed automatically in the last row.
Warning: The descriptions of the variables are optional. However, the number of categories must

be entered.

Warning: The independent variables automatically are placed in rows. Besides, the second variable

is nested within the first variable, the third variable is nested within the first two variables and so on.
The following window appears:

x
Enter descriptions [optional] for each variable categon:
[Ch+C: Copy zelection, Chil+ ar Shift+lnzert: Pazte an highlight]
Yariable # |Independent Wariable #1 [Independent Variable 2 | Dependent ¥ ariable
Cateqary # | Ethnicity Gender E ducation
1
2
3 LA,
4 L&
et | ok | LCancel |

Enter the descriptions of the variable categories (or paste them from Clipboard) and click OK.
Warning: The descriptions of the variable categories are optional.
The following window appears:

18



Independent Y ariat Dependent ¥ ariable; Education

5ia Pivot Table (* BPT) #1

Etknicity | Gender
Bulgarian | Male
Fernale
Turks I ale
Female
Roma Male
Female
Other Male
Female

without education | Basic | Secondary | Tertiary |

The absolute frequencies could be entered in one of the two following ways:

- Enter manually;
- Paste from Clipboard.

The contingency table could be saved as a separate file. From the menus choose:

File
Save

mEdit Wigw Compute 'Window  Help
|}|New SO Recl RV RN
Qpen Chrl+0
E‘ Save  Ctrl+5 BDE)# :
H Save fs... Education | Type of housging
— 3 3
H] Ext At+ | 1

The standard Windows File Save dialog box appears:

|_ 2
Sawein | () DATA ~| = ® ek E-
Parchev.BPT
File narne: j Save I
Saveastype:  |BetaDiPivot Tables [*BPT) =] Cancel /l
&

Type the file name and click Save.

19




4. THE RESULTS

If there is no open contingency table the possible actions are:

- Create a contingency table from a Data Collection (Chapter 3.1.);
- Create a contingency table from an external source (Chapter 3.2.);

- Open an existing Pivot Table.
To open an existing Pivot Table from the menus choose:

File
Open

mgdit Views Compute Window  Help

CHIEAE 2 Q@
Open Ctrl+0
Chrl+5

Sawve

Sawe As...

Exit

The standard Windows File Open dialog box appears:

2%

My Documents

L B
o 8

Lok in: | 9 DATA x| = & ek E-
=] data.BoC
F‘archev.BPT
File narme: I Open I
Files of type: |A||Beta.Difiles [*BDC, *BPFT. "BRT.*EGR) j Cancel |

i

Select Files of type: Beta.Di Pivot Tables (*.BPT):

20



|_ 2 x|
Look i | 5 DATA ~| = ®Ect E-

=] data.BOC
Parchev BPT

File name: j Open I

Files of type: &ll Beta Difiles [~BDC, " BPT, "BRT, "BGR) ﬂ Cancel |

All Beta.Difiles [*BDC, “BFT, “BRT, “BGHR] P
Beta.Di Data Collection [*BDC
eta D Pivat Tables [*BPT]

Beta.Di Result Tables [ERT]
Beta.Di Graphics [ BGR]

Select the name of the Pivot Table file from the list and click Open.
From the menus choose:

Compute
Create Result Table/Graphics

Beta.Di

File Edit Wiew mindnw Help
J D EE [E Create Rivot Table

E Create Result Table,/Graphics

Two output windows appear — Result Table and Graphics.
Warning: The Graphics output window is on top. To navigate between windows from the menus

choose Window and select file name from the list:

U= Beta.Di - [ Graphics (*.BGR) # 1]

File Edit Wiew Compute m Help

|J DEEE|..I% Cascade

Dependent Yarible: Marital H  Tile Horizontally

single [T] Tile Wertically
Minimize All
Education: up to 4-th grade Arrandge All
S Coseal
1 daka BDC

Z Piwot Table {*.BPT) #2
3 Result Table (*BRT) # 1
v 4 Graphics (*.BGR) # 1

21



4.1. Result Table
The Result Table output window looks like as following:

Independent Yariables Dependent ariable: Marital status
E ducation Sex single married cohabitation divorced widowed
Mean Std. deviation Mean Std. deviation Mean Std. deviation tean Std. deviation tean Std. deviation
up to 4-th grade: male 033 012 013 0.0s 013 0.0s 007 0.06
female 0.25 012 033 013 017 010 0.0e 008 017 010
primary zchool [up ta 7-th grade] male 027 009 045 oo o009 008 014 oo7 005 004
female 0.2 0.o7 048 0.03 003 003 0.0 0.05 01g 007
secondary school up ta college (2 years) [ male 0.35 0.0z 0.48 0.0z 0.05 o0.m 012 o0.m o0.m 0.00
female 013 0.0z 052 0.0z 0.04 oo 013 002 007 oo
university - all degrees male 038 0.08 0.40 0.08 0.05 0.03 015 0.04 o0.m o0.m
female 018 0.04 053 0.05 0.03 0.0z 023 0.04 0.04 0.0z
Eta Squared 0.03 0o 0o oo 003

The Result Table output window consists of three kinds of results — means and standard deviations
of the Beta distributions and a measure of differences between row means — Eta-squared:

fi +1

mean,; =
fi.tc

mean (1— mean;)
fiotc+l
All results in the Result Table output window are presented in form of ratios rounded to the second
decimal digit. To change the form and the precision from the menus choose:
View
Options...

standard deviationij =

E Beta.Di - [ Graphics (*.BGR) & 1]

E Eile gditmgompute WWindow  Help

| O B oo 2 0@

Depondon Bl 2252 ftus ————
I——

The following window appears:

| Select precigion:

2 decimal digits

[~ Expreszin X

2002130 300x195

" UK I x Cancel |

” Graphics size [in pixelz):

Select the precision from the drop-down combo-box:
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Select precizion:
2 decimal digits |

2 decimal digits
3 decimal digitz
4 deciral digits
5 decimal digitz

o OK I x Cancel |

If necessary check Express in %. Click OK.
Warning: This operation affects all active Result Table output windows.

Independent Yariables Dependent W ariable: Marital status
Education Sex single married cohabitation divarced widowed
Mean Std. deviation Mean Std. deviation Meat Std. deviation Meat Std. deviation Meat Std. deviation

up to d-th grade male 333 18 133 85 133 85 E7 B2
female 250 120 333 131 167 10.3 83 77 187 103

primary zchool (up ta 7-th grade) male 273 93 455 104 91 B0 136 72 45 43
female 21.2 7o 485 88 30 29 91 49 18.2 [

zecondary zchool up to college (2 pears] | male 35.4 21 46.4 22 45 049 128 1.8 12 05
female 19.3 17 52.0 22 37 0.8 185 17 ES 11

university - all degrees male 38.4 R7 397 R7 B5 28 151 4.2 1.4 1.4
female 18.0 38 53.2 47 27 15 225 39 3B 1.8

Eta Squared 3.4 07 0.8 1.0 3

The Result Table could be saved as a separate file. From the menus choose:
File
Save

mgdit Wigw Compute 'Window  Help

T R
= Open Chrl+0

[=] save Ctrl+s BDC) =

= Education | Type of housging
H Save As...

= 3 3

H] Ext At+ | 1

The standard Windows File Save dialog box appears:
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saveas 21x]
Savein | DATA ~| = ®Ect E-

o
a™

ty Computer

File: name: || j Save I
Save as bype: IBeta_Di Result Tables [*BRT) ﬂ Cancel |
o

Type the file name and click Save.
Warning: The Result Tables could be copied to Clipboard as a whole table. From the menus
choose:
Edit
Copy

Copy Crl+C

B easte Chrl+w

. Delete Cel

Select &l Chri+a fiis

‘@ Fonk...

24



4.2. Graphics
The Graphics output window looks like as following:

eta.Di - [ Graphics (*BGR) # 1] |8 x|
_1E1 %]

e Edit Vew Compute Window Help

[DEHE NEP 2|9 |€

~ Dependent Yarible: Marital status
single married cohabitation divorced

Education: up to 4-th grade: Sex: male:

[T [T
i 0’2 [} [ 10 oz " 04 ' 0B [

Education; up ta 4-th grade; Sex. female;

1T
o ' ooz

o " oz ' o4 T Os ' 08 ' 1 0 ' oz ' o4 ' O ' o8 ' 1 o ' oz ' 04 ' os ' 08 ' 1

Education: primary school [up to 7-th grade]; Sex: male:

q of

The Graphics output window consists of bar charts of the probability density function of the all
Beta distributions.
All charts in the Graphics output window are presented in size 300 x 195 pixels. To change the
size from the main menus choose:
View
Options...

5ia Beta.Di - [ Graphics (*.BGR) # 1]

File Editmgompute Window  Help

D2 @ E b 2 0le

Dependen ] Statusbar tus

|

The following window appears:

I Select precision:

2 decimal digits

[~ Expresszin &

© 200%130  * 200x195

o 0K I X Cancel |

" Graphicz size [in pixels):

Check 200 x 130. Click OK.
Warning: This operation affects all active Graphics output windows.
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EZ Beta.Di - [ Graphics (*BGR) # 1] 8] x|
B Ele Edt Vew Compute Window Help — 18 x|
IEEETE E-EER] |
[ Dependent Varible: Marital status
single married cahabitation divorced widowed |
S NS "' “""
002 0406 08 '1 0'QOz'O04' 06081 0'02' 04 05'O08' 1 O 0204 06 081 0' 02 04' 06 08
Education: secondary school up to college (2 years): Sex: female:
I WA R VHN | E—— A S— I“I.‘ S
002 04 05 08 ' 1 0 '0z'04' 0608 ' 1 0 02 0406081 oz " 04 ' 06 ' 08 ' 1 O 2 " 04 ' 06 ' 08
Education: university - all degrees: Sex: male:
i i LI“IIU\ l “\.
0 oz o4 06 ' 081 O0'02'04' 06 OB ' 1 0 O02' 04 06' 081 0O 0z 04 06 081 0 02' 04 06 08
Education: university - all degrees: Sex: female:
gl ‘hl " nmﬁ —
00z 04 06 08 '1 0 'O02'04' 06 08B 1 0 02 04 0608’1 002  04'06' 08 1 0'0z' 04 06 08 =)

The Graphics could be saved as a separate file. From the menus choose:

File
Save

mgdit Wigw Compute 'Window  Help

0
& Open
(=

e IEE 2 e @

Chrl+O

3 3

Save Ctrl+5 B0y -
.n: Save As... Education | Type of housging

Al

3 1

The standard Windows File Save dialog box appears:
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|_ 21 x|
Save in: IE} DATA, J = 3] I::F ."

File narme: || =~ Jave I
Save az ype; IBeta.Di Graphicz ["BGR] j Cancel /l
%

Type the file name and click Save.
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5. GETTING HELP

Beta.Di provides all standard Windows help topics — Help Contents, Help Index and Help
About:

Fle Edt View Compute Window [[IETY
JB@.E|¥JE|£@ Contents F1

Index

—
waw data.BDC aboLt...
I # ISe:-t IMaritaI status IEducatiDn IT

Besides Beta.Di provides context-sensitive help in one of the two following ways:
- pop-up windows;
- direct link to the Help window.

The pop-up help window is available if there is a question button in the upper-right corner of the
dialog window title bar:

ed

Click the question-mark, move the mouse on the desired topic and click again.
The pop-up help window appears:

Dependent 2=
Select dependent wariable;

| =

Check and eventually rearder
independent wariables

E1-See x|

Checkthe independentvariahles. Rearder them with
UpiDown buttons or dragging the mouse. Delete the rest
{optional)

If there is no question button in the upper-right corner of the dialog window title bar then pressing
F1 will open separate Help window.
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