Distributive Analysis

Projet MIMAP Formatio?
Yersion 3.1
Université Laval

DAD:
DISTRIBUTIVE ANALYSIS
ANALYSE DISTRIBUTIVE

USER’S MANUAL
by :
Jean-Yves Duclos : E-mail: jyves@ecn.ulaval.ca

Abdelkrim Araar : E-mail: aabd@ecn.ulaval.ca
Carl Fortin : E-mail: cfortin@gel.ulaval.ca

Mai 2000

Uni versité Laval


mailto:jyves@ecn.ulaval.ca
mailto:aabd@ecn.ulaval.ca
mailto:cfortin@gel.ulaval.ca

Introduction DAD-3.1

1. Introduction

DAD is a software designed to facilitate the analysis and the comparisons of
social welfare, inequality, poverty and equity across distributions of living standards. Its
features include the estimation of a large number of indices and curves that are useful for
distributive comparisons as well as the provision of asymptotic standard errors to enable
statistical inference. The features also include basic descriptive statistics and provide
simple non-parametric estimations of density functions and regressions.

The main facilities of DAD are the:

1. Estimation of indices of:

- Poverty (Watts, CHU, FGT, S-Gini): normalised and un-normalised (or absolute

and relative poverty indices), with absolute and relative poverty lines

- Social Welfare (Atkinson, S-Gini, Atkinson-Gini)

- Inequality (S-Gini, Atkison, Entropy, Atkinson-Gini)

- Redistribution, progressivity, vertical equity, reranking and horizontal inequity.
2. Decomposition of:

- Poverty across population subgroups

- Inequality across population subgroups or by “factor components” (e.g., by type
of consumption expenditures or source of income)

- Progressivity and equity across different taxes and/or tranfers and subsidies.

Checks for the robustness of distributive comparisons.

4. Estimation of stochastic dominance curves of the primal and dual types, for poverty,

social welfare, inequality and equity dominance.

Robustness of decompositions into population subgroups and factor components.

6. Estimation of popular “dual” curves: ordinary and generalised Lorenz curves,
Cumulative Poverty Gap curves, quantile curves, normalised quantile curves, curves
of quantiles of poverty gaps, concentration curves.

7. Estimation of popular “primal” curves: cumulative distribution functions, poverty
deficit curves, poverty depth curves, etc...

8. Estimation of differences in curves and indices.

9. Estimation of “critical” poverty lines for absolute and relative poverty comparisons.

10. Estimation of crossing points for dual curves.

11. Provision of asymptotic standard deviations on all estimates of indices, points on
curves, critical poverty lines, crossing points, etc..., allowing for dependence or
independence in the samples being compared. These standard deviations are currently
computed under the assumption of identically and independently distributed sample
observations, but the computations take into account the randomness of the sampling
weights when such weights are provided by the user.

12. Allowance for sampling errors in the poverty lines specified to compute absolute and
relative poverty indices.

DAD’s environment is user-friendly and uses menus to select the variables and
options needed for all applications. The software can load simultaneously two data bases,
can carry out applications with only one data base or two, and can allow for dependence
or independence of data bases and vectors of living standards in computing standard
errors on differences in indices and curves.
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The data bases can be built with the software or can be loaded from a hard disk or a
floppy or CD-ROM driver. The data bases can be edited, new observations can be added,
and new vectors of data can be generated using arithmetical or logical operators.

1.1 Features of version 3.1 of DAD:

» More effective data handling, resulting in better memory use and increased capacity
to deal with large data bases.

» Optimised algorithms for processing data, yielding a much increased speed of
execution for several computations.

» Provision of a new additional output window which adds significantly to the amount
of information provided and results in a higher quality of output display.

» Addition of a few options for the estimation of indices and curves.
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1.2 Installation and required equipment

DAD is conceived to run on operating systems Windows 95-98 and NT. A PC of
100MHz or more is also required. The steps for installation of this software are as
follows:

Distributive Analysis Sl

DAD Version 3.1
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1. Insert the CD-ROM that contains the DAD installation file and click on the icon
"Install”. The following window appears:

Click on the button "continue™ and specify the installation directory.

Remark: You must choose the button "Yes" when the following message appears. The
object of this message concerns the software compiler, but not the software DAD itself.

Egﬁ‘hl-l"aming

E This installer is for in-house evaluation on...
Distribution violates the J'Express licens...

Did you create this installation package? ...

¥es| Mo

2. At the end of the procedure of installation, you can run this software like any
other programs by clicking on the button "Start" and selecting item "Program [l
DAD O Distributive Analysis "



| mportant remark:

If, after having inddled DAD31, you canot launch the software it is probably
because you do not have the appropriate verson of JDK “JAVA Development Kit”

ingtaled on your computer. To resolve this problem, follow these eps:

1. Copy the file jav3Ll.zip on your disk, decompress it and exiract it onto the drive
c\. (Thisshould create adirectory c\jav3.1\jreand ingal JDK files)

2. Edit the file DAD3.1 (after ingdling DAD3.1, this file is locaed in the directory
C:\Program Files\DADIN\Jexpress) as folows (this will specify the directory
to which you have copied the file jav31. In the fdlowing indructions, we
uppose thet jav31.zip was put on the ¢: drive).

#Menu for DAD-3.1

#Wed Apr 25 15:58:32 EDT 2001

pr ogr amNane=DAD 3. 1

args=-cp . Intro_an

C:\\JAV3. 1\N\JREW\ 1. N\ LI B\ \ SW NGALL. JAR

execFi | enane=C:\\ JAV3. \\JRE\\ 1. 1\ \ Bl N\ \ JREW EXE

The important changes appear in the last two lines. For your convenience, these
changes have already been made in thefile“ DAD3.1” .

3. Launch again DADS.1. The software should now execute properly.
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2. DAD and the data base

A database used in DAD is aset of vectors of data where each vector represents a
specific variable. The length of each vector determines the number of observations for
that variable. Each data base contains a set of vectors whose number of observations must
be the same.

2.1 Constructing a data base with DAD.
After opening DAD, we find the following.

File  Edit ‘Welfare and inequality Redistribution  Dominsnce  Curves Diztribution s

)
LoD ‘
A
B

i DAD =] 3

"DAD: A Software for Disiributive Analysis / Analyse Distrihuwiive ™

This programme is freely disivibuted and freely availahle. Please
acknowledge iis use by quoting it as

Jean-Yves Duclos, Ahdelloim Araar and Carl Fortin,
"DAD : A sofiware for Disiributive Analysis ! Analyse Distributive®,

MIMAP programme, International Development Research Cenire,
Government of Canada and CREFA, Universiié Laval

Agree |

Page # |1 == | G0 | == |

A - Writing field.
B - Principal menu.
C - Control for editing of data.

For the construction of a new data base with DAD, it is sufficient to follow these
steps:

1. In the principal menu, click on the command " File" and select the option " New
File'. A window appears in order to ask the user to indicate the following
information:
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fE3 Make =]

File zetting

Mumber of columns 3
Fumber of lines 10
hake new file

By default, the number of columns (vectors) is equa to 3; likewise the number of
lines (observations) equalsten. It is possible to modify these numbers and to choose those
corresponding to the desired new data base. To confirm your choice, click on the button
"Make new file". After confirming these choices, the edition window of the data takes
the following form:

e DAD (=]
File: Eciit Wislfare and inequality Redistribution Cominance CuUrves Cristribaution 7
|
Index |vectorz1 |vectors2 | vector#3 =
1 1] 1] 1]
2 u] 1] u]
3 1] o i}
4 1] i) 1]
a 1] u] u]
(it o il o
I 1] i) 1]
8 u] u] u]
a i} o 1]
10 1] i) 1]

o
4 I I 9

Page # |1 == Go I == I

By defaults, all the values of the new data set are initialised to zero. To begin editing
the new vectors, follow these steps:

1. Click onthe cell (vector #1, index=1). The colour of this cell changesto blue.
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Click in the writing field. Notice that the cursor begins to flicker.

Write the new value of the cell. As a general rule with DAD, the decimal part

should be separated by a dot.

4. Press" Enter”. Note that the selected cell is now (vector #1, index=2).

5. Write the value of the cell and repeat the procedure until all of the vector #1 is
initialised.

6. To edit another vector, select the first cell of this vector and repeat steps 2 up to

5.

W

If you want to modify the value of one cell, you should follow these steps:

1. Select the cell subject to modification by clicking onit.
2. Click inthewriting field and write the new value of the cell.
3. Press"Enter".

Remark 1 : DAD edits the data set by page. Each page contains 30 observations. If you
want to edit the next 30 observations, you should click on the button™ » . You can also,
indicate a page number and click on the button " [0 " to edit this page.

Remark 2 : By default, the name of the different vectors is : "vector #1", "vector
#2",...etc. To give a new name to a vector, follow these steps:

1. Click onthecell "Vector #i".
2. Ddetethetext "Vector #i" and write the new name of this vector.

2.2 Loading an ASCII data base
To load an ASCII data file, you should click on the command " File" , select the

command "Load a file" and choose the item "ASCII file". The following window
appears, asking for some information concerning the datafile.

E%Eunﬁguratiun _ O] =]
Separation mark of columns
Separation mark of decimal Idnt €3 :]
Mumber of columns Il
Mumber of lines |Default

Configuration Qi
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1. Inthefield "Separation mark of columns’, indicate the type of separation between
the different columns of the data base. If the type of separation is not one or
several spaces, then click the button " ¥ " for selecting another type of separation,

such as comma"," semi-colon ";" or colon":".

2. Inthefield "Separation mark of decimal”, indicate the type of separation between
the integer value and the part of the decimals.

3. By default, the number of columns is set to 4, but you must indicate the exact
number of columns of the ASCII datafile.

4. Indicating the number of lines is optional, but indicating can help the software to
manage better the computer’ s memory.

Remark : If the separation mark of columns is a comma, the separation mark of the
decimals cannot also be a comma.

Once those three steps are done, click on button "OK" to confirm the information.
The next window appears to ask for the name and the directory of thefile:

Chargement du fichier Fichier EHE3
Chercher : I = =] LI I I=_°FI i =S
I ~mszetup.t [ cormres
I crobat3 L Cserve
I ol25i 2 dictionnaire
I 2ol25ia A dist
[— apros L3 docal
|-l CoreJ avaBook [ emacs
[« | =
Mom : I Duserir I
Tupe : [0 Files 7.7 =1 Ardiler |

Once the name and the directory have been selected, click on the button " Open”.
Another window is opened to indicate the number of observations that is effectively
loaded. After the loading of the data base, the editing window is opened. To rename the
vectors or modifying their values, consult the previous section concerning the
construction of a new data base with DAD.

2.3 Loading a second data base.

As already mentioned, for many applications in DAD we can use simultaneously
two data bases. To activate a second data base, the user should load another file.
To activate a second data base, follow these steps:
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1- In the main menu, click on the command " File" and select the item "Load a
second file" .

2- The procedures to follow after this are identical to those presented for loading
thefirst file.

Remark: The “active’ file in the software DAD is the last file loaded. Because of this,
you can only edit or modify the last file that was loaded, although you will have access to
both files for making distributive comparisons.

2.4 Saving afile.

You can save an active file on the hard disk or on a CD-ROM or floppy disk. The
procedure is ssimple. Begin with the command " File" and select the item " Save File" .
The next window appears to enquire for the name and the directory where you would like
to save thefile:

S auwegarde Fichier I
Daps : =0 -1 =] =] = =
- “m=setup.t [ corres
-3 Aucrobat 3 Czerve
el [Z3 dictionnaire
I_3 &.0125ia 3 di=1
=3 apros EA docal
I:I CorelawvabB ook I:I emacs
(<1 | 1
Fom : I E nreqgiztrer I
Tupe : |20 Files (=7 - R I

After making your choice of the name and directory, click on the button " Save" to save
the activefile.

Remark : the saved file with software DAD is an ASCII file. Columns are separated by
gpaces and the decimal part is separated by a dot.

25 Eraseafile
To delete the active file, click on the button " File" and then select the item " Erase the
file" .

2.6 Printing afile
To print the active file, click on the button " File" and then select the item " Print the
file".

2.7 Exit the application.
To exit the application, click on the button " File" and then select theitem " Quit".
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3. Modifying the data base.

The software DAD offers the possibility to modify the dimension of a data base and also
to generate a new vector of datausing logical or arithmetic operators.

3.1 The addition of new column or line.

To add a new line (a new observation) to the data base, choose the command "Edition”
and select the item " Insert a new line". The values on this new line are initialised to
zero by default. As explained before, you can edit these new valuesif you wish.

You can add a new column by choosing the command "Edition" and select the item
"Insert a new column". The values of this new column are set to zero by default, and
can also be edited..

3.2 Generating new vectors.

It is possible that the user needs to generate a new vector in the active data base. The
following steps describe the necessary procedures for this:

1- In the main menu, choose the command " Edition" and select the item " Edition of
columns'.

The next window appears for the specification of the type of operation that you wish to
apply:

L
Operation ®
Type of oper ation | Series 1 + Series 2 |~
Series1 Vector #1 | MEEIEY: Vector #1 | 3|
Number 10 Results Vector #1 @Y
Execution
v
\ DY
B C

1- Choose the type of operation you need to carry out by clicking on theicon "A".

2- Select the vectors to be used to generate the new vector by clicking on theicons" B"
and"C".

3- If anumber is used to generate the new vector, write its value after "Number" . By
default, this number is set to 10.

4- Select the vector of results by clicking on theicon "D".
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Remark: If the vector of results has to be stored in a new vector, start by adding a new
column.

Denote vector 1 by S1(i) and vector 2 by S2(i). The following table then presents the type
of operations available and their results.

Type of operation Results

Series1 + Series 2 S1(i) + S2(i)
Series1- Series?2 S1(i) - S2(i)
Series1* Series?2 S1(i) * S2(i)
Series1/ Series2 S1(i) / S2(i)

Series 1 + Number S1(i) + Number
Series 1 - Number S1(i) - Number
Series 1 * Number S1(i) * Number
Series 1/ Number S1(i) / Number

Exp (Series1) Exp(S1(i))

Log (Series 1) L og(S1(i))

Series1 = Series 2 1:if S1(i) = S2(i) otherwise O
Series 1 = Number 1:if S1(i) = S2(i) otherwise 0
Series13 Series?2 1:if S1(i)3 S2(i) otherwise O
Series 13 Number 1:if S1(i)) 3 S2(i) otherwise 0
Series1 £ Series?2 1:if S1(i) £ S2(i) otherwise O
Series 1 £ Number 1:if S1(i) £ S2(i) otherwise O

5- Finally, click on the button " Execution™ to generate the new vector.

10
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4. Applicationsin DAD.
4.1 Introduction to applications.

Remember that DAD can activate one or two data bases. Once a data base is
activated, the user can then call different applications of DAD. Before you reach those
applications, however, you must indicate how many data bases are to be used in the
application, and which ones. Thisis done through the following window:

Egﬁ[:nnfiguratinn of distributions

Murnber of distributions 1 :l
File far distribution 1 File far distribution 2
Mew File || mewFite =

[¥ findependent distributions:

Configuration Qi |

Each data base represents one distribution. Generally, you should indicate the following
information:

1- Thenumber of distributions

2- The name of the file representing the first distribution.

3- The name of the file representing the second distribution.

4- When two distributions are to be used, you should indicate if the two distributions
represent dependent or independent samples.

Confirm your choice by clicking on the button " Confirm the configuration”. Once the
choice is confirmed, you can reach the desired application.

11
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DAD =1
Welfare and Graph
inequality Dorﬁnance Redistribution Curves Distribution M anagement ?
/ The name of the application
A
The window of inputs F
D ¢ VariableM]terest v E
Weighting variable Without weight - j
Variable of groups No selection v
Index of group 1 ‘
B
) . H G
Without STD ‘ 3

Command 1\g Command 2 | Etc. | |

Delete || Print Save | L oad

Window of outputs

STD : Sandard Deviation

: Main menu

. First bar of execution.

: Second bar of execution.

: Choice of variable of interest.

: Choice of weighting vector.

: Choice of vector for the group indices.

. Index value for the desired group.

: Option to compute with or without standard deviation

IOTTMUOm>

The window is made of two windows, the window of inputs and the window of
outputs, with two execution bars (B and C). The execution bar (B) includes commands
specific to the application and the execution bar (C) includes commands concerning the
edition of results. The option at icon (E) allows you to specify a weighting vector in
order to weight your observations. The options represented by icons (F) and (G) allow
you to compute an estimate for one specific group (or sub-sample) or sub-vector. The
following example illustrates those different options.

12
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4.2 Example:

Suppose that you wish to compute the mean of a vector of a variable y, with vy;,
denoting the i™ observation of y.. We call the vector to be used the "variable of interest”.
The following table indicates the observations of y for a sample of ten households. The
vector w; (" weighting variable") is the weight to be these observations. We can also
assign to each of these observations a code c¢; that indicates the subgroup of the

population to which the i™ observation belongs. For example, code 1 may indicate that
households livein town "V 1" and code 2 that they live in town "V2":

Observation Yi C W
Variable of interest Variable Weighting
i of groups variable
1 500 1 3
2 200 2 1
3 300 1 1
4 1000 1 2
5 700 2 3
6 450 1 1
7 300 1 1
8 200 2 3
9 300 2 2
10 400 1 1

The user then has six possibilities for computing the mean, as shown in the following
table:

Themean Variable of weighting |Variable of | Index of
Interest Variable |groups group
1 | Forthel0households Vi Without | Noselection | 1(*)
Without weighting | . L
weighting
For the 10 households . i *
2 With weighting Yi W No selection 1)
For households living in town V1 5 i .
3 Without weighting Yi \N.IthO.Ut G 1
weighting
For households living in town V1 . .
4 With weighting Yi Wi Gi 1
For households living in town V2 5 i .
° Without weighting Yi \N.IthO.Ut G 2
weighting
For households living in town V2 5 m .
6 With weighting Yi : Ci 2

(*) : This choice does not affect the results since not variable of groups has been selected.

Finally, to compute the standard deviation on the estimate of the mean, you just need to
select the option of computing “with STD”.

13
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5 Inequality, poverty and social welfare
5.1 The inequality indices
The software DAD can compute the following four types of inequality indices:

1- The Atkinson index.

2- The S-Gini index.

3- The Atkinson-Gini index.

4- The Generalised Entropy index.

y, is the living standard of observation i. We assume that the n observations have been

ordered in increasing values of y, such that y; <y;.,0i=1..,n-1.
The variable ¢, indicates the group to which observation i belongs.
The sampling weights are defined as:

o wWo=w if ¢=Kk.

e wk=0 if ¢zk.
where k represents a population subgroup.

5.1.1 The Atkinson index

Denote the Atkinson index of inequality for the group k by 1(k;¢); it can be expressed

as follows:
n
_ _2Wik Yi
I(k;é)z—”(k)_(k()k’g) where u(k):_':i
H _leik

The Atkinson index of social welfare is as follows:

1

a0

O O«
DD 1 . k 1-¢ D H
DDn— w; (y;) O -~ ife# land €20
DD W-k = |:|
e i
& (kse )=0
O 0 0
0 04 o 0
O Exp 3——S wiIn(y,)0- ife =1
D D k 1= D
S A :
H

15
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Case 1 : One distribution

If you wish to compute the Atkinson index of inequality for only one distribution, follow
these steps:

1- From the main menu, choose the following items "Welfare and inequality O
Inequality indices 0 Atkinson index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and values of parameters as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group k Optional
epsilon £ Compulsory

In the first execution bar, you find the following two choices:

* The command "Compute™ : to compute the Atkinson index. If you also want the
standard deviation of this index, choose the option for computing with a standard
deviation.

» The command "Graph™ : to draw the value of the index according to the parameter
€. If you wants to specify such a range for the horizontal axis, choose the item "
Graph Management [0 Change range of x " from the main menu.

Case 2 : Two distributions

To compute the Atkinson index of two distributions:

1- From the main menu, choose the item: "Welfare and inequality 00 Inequality indices
(0 Atkinson index".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

16
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Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh w2 Optional
Group Variable ol 2 Optional
Index of group ky ko Optional
epsilon &1 £y Compulsory

On the first execution bar, you find only one command « Compute ». To compute the
standard deviation of this index, choose the option for computing with standard deviation.

5.1.2 S-Gini index

Denoting the S-Gini index of inequality for the group k by I(k;p) , and the S-Gini
social welfare index by § k; p), we have:

Case 1 : One distribution

To compute the S-Gini index of inequality for only one distribution:

1- From the main menu, choose the following item: "Welfare and inequality O
Inequality indices 00 S-Gini index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and values of parameters as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group k Optional
rho P Compulsory

17
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Two choices appear on the first execution bar:

e The command "Compute™ : to compute the S-Gini index. To compute the standard
deviation of this index, choose the option for computing with standard deviation.

» The command "Graph™ : to draw the value of the index according to the parameter
p. To specify such a range for the horizontal axis, choose the item " Graph

Management [ Change range of x " from the main menu.
Case 2 : Two distributions
To reach the S-Gini application with two distributions:

1- From the main menu, choose the item: "Welfare and inequality 00 Inequality indices
(0 S-Gini index".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh w2 Optional
Group Variable ol 2 Optional
Index of group ky ky Optional
rho o1 o Compulsory

The first execution bar contains only one command « Compute ». To compute the
standard deviation of this index, choose the option for computing with standard deviation.

5.1.3 The Atkinson-Gini index

Denoting the Atkinson-Gini index of inequality for the group k by I(k;e,p) , and the
S-Gini social welfare index by &(k;&,p), we have:

p(k)

18
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D 1
BEZEWI)(V.—)”M)[W)“ - e#1,e20 and p=1
oY !

¢(kie,p)=0
Texp B8 V)P — (V,)”
OEx D—'ﬂ In - =1 and =21
. pO AG IZI (y)D P
g
n

and V; = Y wﬁ
h=i

Case 1 : One distribution
To compute this index of inequality for only one distribution:

1- From the main menu, choose the following item: "Welfare and inequality O
Inequality indices [ Atkinson-Gini index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group k Optional
epsilon £ Compulsory
rho P Compulsory

The only command on the first execution bar is "Compute', which computes the
Atkinson-Gini index. To compute the standard deviation of this index, choose the option
for computing with standard deviation.

Case 2 : Two distributions

To reach the Atkinson-Gini application with two distributions:

4- From the main menu, choose the item: "Welfare and inequality [0 Inequality indices
O Atkinson-Gini".

5- In the configuration of application, choose 2 for the number of distributions.

19
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6- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2
Variable of interest yl y2 Compulsory
Weight Variable wh W2 Optional
Group Variable cl 2 Optional
Index of grou Optional
group ky Ky p

rho P1 o Compulsory
epsilon & €9 Compulsory

The first execution bar contains only one command « Compute ». To compute the
standard deviation of this index, choose the option for computing with standard deviation.

20
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5.1.4 The Generalised Entropy index of inequality

The Generalised Entropy index of inequality for the group k is as follows:

1 k Yi D .
1(k;0)= W L -10 if 0201
6 -1)5 wf ' (b H
i=1
sziklog (k)E if 6=0
%Wik i Yi
i=1
k
L zwi Ji IogEbei E if 6=1
%Wik i H(k) (k)
i=1

Case 1 : One distribution
To compute the Generalised Entropy index of inequality for only one distribution:

1- From the main menu, choose the following item: "Welfare and inequality O
Inequality indices [J Entropy index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group K Optional
theta 0 Compulsory

In the first execution bar, you find the following choices:
» The command "Compute' : computes the Generalised Entropy index. To compute

the standard deviation of this index, choose the option for computing with the
standard deviation.

21
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» The command "Graph™ : to draw the value of index according to the parameter 6. to
specify such a range for the horizontal axis, choose the item " Graph Management [
Change range of x " from the main menu.

Case 2 : Two distributions

To calculate the Generalised Entropy index for two distributions:

1- From the main menu, choose the item: "Welfare and inequality 00 Inequality indices
[0 Entropy index".

2- In the configuration of application, choose 2 for the number of distributions.
3- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh W2 Optional
Group Variable ol 2 Optional
Index of group kq ko Optional
theta 61 0, Compulsory

The first execution bar contains the command « Compute ». To compute the standard
deviation of this index, choose the option for computing with standard deviation.
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5.2 Poverty indices
DAD can compute the following four types of poverty indices:

1- FGT index.
2- Watts index.
3- S-Gini index.
4- CHU index.

DAD offers four possibilities for fixing the poverty line:

1- A deterministic poverty line set by the user.

2- A poverty line equal to a proportion | of the mean.

3- A poverty line equal to a proportion m of a quantile Q(p).

4- An estimated poverty line that is asymptotically normally distributed with a standard
deviation specified by the user.

For the first possibility, just indicate the value of the deterministic poverty line in front of
the indication "Poverty line'. For the three other possibilities, proceed as follow:

» Click, on the first execution bar, on the button "Computation of line".
» Choose one of the three following options:
a) Proportion of mean: the proportion m should be indicated.

b) Proportion of quantile: indicate the proportion m and the quantile Q(p) by
indicating the desired percentile p of the population.

c) Estimated line: indicate the estimate of the poverty line z and its standard
deviation stdz .

To compute the poverty line in the case of two distributions:

» Click, on the first execution bar, on the button "Computation of line".
» Choose one of these three following options:
a) Proportion of mean: indicate the proportions m;and m, for the distributions 1
and 2 respectively.

b) Proportion of quantile: indicate the proportions m; and m,, and specify the
desired quantiles by indicating the percentiles of population p; and p,.

c) Estimated line: indicate the estimates of the poverty lines z; and z, and their
standard deviations stdzqand stdz, .
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5.2.1 The FGT index

The Foster-Greer-Thorbecke poverty index FGT P(k;z;a) for the population subgroup
k is as follows:

P(kizia) = —— Sw(z-y,
A
i=1

where z is the poverty line and x, =max(x,0). The normalised index is defined by:

P(k:z;a)=P(k;z;a)/(z)*
Case 1: One distribution
To compute the FGT index:

1- From the main menu, choose the item: "Welfare and inequality (1 Poverty indices [
FGT index".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group k Optional
Poverty line z Compulsory
alpha a Compulsory

4- To compute the normalised index, choose that option in the window of inputs.
On the first execution bar, you find:

e The command "Compute™ : to compute the FGT index. To compute the standard
deviation of this index, choose the option for computing with standard deviation.
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» The command "Graphl™ : to draw the value of the index as a function of a range of
poverty lines z. To specify the range (and the horizontal axis), choose the item "
Graph Management [1 Change range of x " from the main menu.

e The command "Graph2'" : to draw the value of (FGT)lla as a function of the
parameter a . To specify such a range for the horizontal axis, choose the item " Graph
Management O Change range of x " from the main menu.

Case 2: Two distributions

To compute the FGT index with two distributions:

1- From the main menu, choose the item: "Welfare and inequality [0 Poverty indices [
FGT index".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh W2 Optional
Group Variable ol 2 Optional
Index of group kq Ko Optional
Poverty lines 2 2 Compulsory
alpha ag as Compulsory

The first execution bar contains the command « Compute ». To compute the standard
deviation of this index, choose the option for computing with standard deviation.

4- To compute the normalised index, choose this option in the window of inputs.
5.2.2 The Watts poverty index

The Watts poverty index PW (k;z) for the population subgroup k is defined as:
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PW(k;z)=-1=1

5 w(log(y; / 2)),

n
k

2W

=1

where z is the poverty line and x, =max(x0).

Case 1: One distribution

To compute the Watts index:

1- From the main menu, choose the item: "Welfare and inequality [1 Poverty indices [

Watts index".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
Poverty line z Compulsory

In the first execution bar, you will find:

Case 2: Two distributions

To compute the Watts index with two distributions:

The command "Compute™ : to compute the Watts index. To compute the standard
deviation, choose the option for computing with standard deviation.

The command "Graph™ : to draw the value of index according to a range of poverty
lines z. To specify such a range for the horizontal axis, choose the item " Graph
Management [ Change range of x " from the main menu.

1- From the main menu, choose the item: "Welfare and inequality [1 Poverty indices [

Watts index".

2- In the configuration of application, choose 2 for the number of distributions.
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3- Choose the different vectors and parameter values as follows:

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh W2 Optional
Group Variable ol 2 Optional
Index of group kq ko Optional
Poverty lines 7 2 Compulsory

The first execution bar contains the command « Compute ». To compute the standard
deviation, choose the option for computing with standard deviation.

5.2.3 The S-Gini poverty index

The S-Gini poverty index P(k;z;p) for the population subgroup k is defined as:

P — (V. 0
D N R R
A h=i

n Qv
P(k;z;p)=2-3% E(
i=1 § [va]?

where z is the poverty line and x; =max(x0).

Case 1: One distribution
To compute the S-Gini index:

1- From the main menu, choose the item: "Welfare and inequality [0 Poverty indices [
S-Gini index".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:
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Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
Poverty line z Compulsory
rho P Compulsory

4- To compute the normalised index, choose this option in the window of inputs.
On the first execution bar, you will find:

e The command "Compute™ : to compute the S-Gini index. To compute the standard
deviation, choose the option for computing with standard deviation.

* The command "Graph' : to draw the value of index according to a range of poverty
lines z. To specify such a range for the horizontal axis, choose the item " Graph
Management [ Change range of x " from the main menu.

Case 2: Two distributions

To compute the S-Gini index with two distributions:

1- From the main menu, choose the item: "Welfare and inequality [0 Poverty indices [
S-Gini index".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh w2 Optional
Group Variable ol 2 Optional
Index of group kq ky Optional
Poverty lines 2] 25 Compulsory
rho o1 P> Compulsory
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The first execution bar contains the command « Compute ». To compute the standard
deviation, choose the option for computing with standard deviation.

4- To compute the normalised index, choose this option in the window of inputs.

5.2.4 The Clark, Hemming and Ulph (CHU) poverty index

The poverty index P(k;z;€) for the population subgroup k is defined as:

0 o ) I(1-¢)
= HZWik(Yi )18é
%—E‘zl u if £#1 and £20
Ny U
E O 3w 0
P(kize)=0 - = b
n *
B sziklnyiH
- 0 .
Dz—exp%i—‘1 0 if e=1
O ok
O >w [0
H o0& o
. o ify. <z
where z is the poverty line and y, = %y, y,_
[z otherwise

Case 1: One distribution

To compute the CHU index:

1- From the main menu, choose the item: "Welfare and inequality [1 Poverty indices [
CHU index".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group K Optional
Poverty line z Compulsory
epsilon £ Compulsory
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4- To compute the normalised index, choose this option in the window of inputs.
On the first execution bar, you will find:

e The command "Compute™ : to compute the CHU index. To compute the standard
deviation, choose the option for computing with standard deviation.

* The command "Graph™ : to draw the value of index according to a range of poverty
lines z. To specify such a range for the horizontal axis, choose the item " Graph
Management O Change range of x " from the main menu.

Case 2: Two distributions

To compute the CHU index with two distributions:

1- From the main menu, choose the item: "Welfare and inequality [0 Poverty indices [
CHU index".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wl W2 Optional
Group Variable cl 2 Optional
Index of group kq Ky Optional
Poverty lines 2 2 Compulsory
epsilon &1 £y Compulsory

The first execution bar contains the command « Compute ». To compute the standard
deviation, choose the option for computing with standard deviation.
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5.3 The social welfare indices

DAD can compute the following types of social welfare indices:

1- Atkinson index.
2-S-Gini index.
3-Atkinson-Gini index.

5.3.1 The Atkinson social welfare index

Case 1 : One distribution

To compute the Atkinson index of social welfare for one distribution:

1- From the main menu, choose the following item: "Welfare and inequality [0 Social
welfare indices 0 Atkinson index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group k Optional
epsilon £ Compulsory

On the first execution bar, you will find:

» The command "Compute™ : to compute the Atkinson index. To compute the standard
deviation, choose the option for computing with standard deviation.

 The command "Graph': to draw the value of index according to a range of
parameters €. To specify such a range for the horizontal axis, choose the item "
Graph Management [0 Change range of x " from the main menu.
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Case 2 : Two distributions
To compute the Atkinson with two distributions:

1- From the main menu, choose the item: "Welfare and inequality [0 Social welfare
indices O Atkinson index".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh w2 Optional
Group Variable ol 2 Optional
Index of group kq ky Optional
epsilon &1 & Compulsory

The first execution bar contains the command « Compute ». To compute the standard
deviation, choose the option for computing with standard deviation.

5.3.2 The S-Gini social welfare index
Casel: One distribution
To compute the S-Gini index of social welfare for one distribution:

1- From the main menu, choose the following item: "Welfare and inequality [0 Social
welfare indices 0 S-Gini index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:
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Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group K Optional
rho P Compulsory

On the first execution bar, you will find:

e The command "Compute™ : to compute the S-Gini index. To compute the standard
deviation, choose the option for computing with standard deviation.

e The command "Graph': to draw the value of index according to a range of
parameter p. To specify such a range for the horizontal axis, choose the item " Graph

Management [ Change range of x " from the main menu.

Case 2 : Two distributions

To compute the S-Gini with two distributions:

1- From the main menu, choose the item: "Welfare and inequality O Social welfare
indices 0 S-Gini index".

2- In the configuration of application, choose 2 for the number of distributions.
3- Choose the different vectors and parameter values as follows:

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wl W2 Optional
Group Variable ol 2 Optional
Index of group kq Ky Optional
rho o1 o Compulsory

The first execution bar contains the command « Compute ». To compute the standard
deviation, choose the option for computing with standard deviation.
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5.1.3 The Atkinson-Gini social welfare index
To compute the Atkinson-Gini social welfare index:

1- From the main menu, choose the following item: "Welfare and inequality [0 Social
welfare indices [0 S-Gini index".

2- In the configuration of the application, choose 1 for the number of distributions.

3- After confirming the configuration, the application appears. Choose the different
vectors and values of parameters as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
epsilon £ Compulsory
rho P Compulsory

On the first execution bar, you will find the command "Compute' to compute the
Atkinson-Gini index. To compute the standard deviation, choose the option for
computing with standard deviation.

Case 2 : Two distributions

To compute the Atkinson-Gin social welfare with two distributions:

4- From the main menu, choose the item: "Welfare and inequality OO Social welfare
indices [0 Atkinson-Gini".

5- In the configuration of application, choose 2 for the number of distributions.
6- Choose the different vectors and parameter values as follows:

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh w2 Optional
Group Variable ol 2 Optional
Index of group kq ky Optional
rho o1 o Compulsory
epsilon &1 & Compulsory
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The first execution bar contains the command « Compute ». To compute the standard
deviation, choose the option for computing with standard deviation.

5.4 The decomposition of inequality and poverty
DAD can perform the following types of decomposition:

1- The decomposition of the FGT poverty index across several population subgroups.

2- A more detailed decomposition of the FGT poverty index across two specific
population subgroups.

3- The decomposition of the S-Gini index of inequality across “ components” (e.g.,
sources of income, types of expenditures, etc..).

4- The decomposition of the generalised entropy index across population subgroups.

5.4.1 The decomposition of the FGT index

The FGT poverty index for a population composed of K groups can be written as
follows:

P(z;a)= 5 @(k)P(k;zia)
k=1

where P(Kk;z;a) is the FGT poverty index for subgroup k and ¢(k) is the proportion

of the population in this subgroup. The contribution of group k to the poverty index for
the whole population equals @k )P(k;z;a).

To perform the decomposition of the FGT index:

1- From the main menu, choose the item : "Welfare and inequality 0 Decomposition
0 FGT Decomposition™.

2- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters

Variable of interest y Compulsory
Weight Variable W Optional

Group Variable C Optional

Poverty line z Compulsory

alpha a Compulsory
Indices of groups Ki-Ko-... Compulsory
separated by "-"
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Remark:

The indices of the subgroups separated by the dash "-" should be integer values. For
example, we may have two subgroups coded by the integers 1 and 2. In this case, we
should write in the field « Indices of groups » the values "1-2" before proceeding to the
decomposition.

5.4.2 The decomposition of the FGT index for two groups

To perform the decomposition of the FGT index for two groups:

1- From main menu, choose the item : "Welfare and inequality [0 Decomposition [
FGT Decomposition for two groups™.

2- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Poverty line z Compulsory
alpha a Compulsory
Indices of the 2
subgroups separated kq-Ko Compulsory
by "-"

In the output window, you will find the following information:

1- The FGT index for the whole population.

2- The FGT index for each of the two subgroups.

3- The difference in the indices of the two groups: P(Lz;a) - P(2;z;a)

4- The percentage difference in the contribution of the two population subgroups,

(P z;0) = @(2)P(2;z;a))/ P(z;0)

To compute the standard deviations for these statistics, choose the option computing with
standard deviation.
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5.4.3 The decomposition of the S-Gini index of inequality

Let J components yjadd up to y, that is:

3]
Yi= 2 i
j=1

We can decompose the S-Gini index of inequality as follows:

J Uu:
(p)= 5 Thic; (p)
j=1H

The contribution of the jth component is ﬂ ICJ- (p)
Hy

where ICj(p) is the coefficient of concentration of the jth component and Hj IS its
mean.

To perform the decomposition of the S-Gini index of inequality:

1- From main menu, choose the item : "Welfare and inequality [0 Decomposition [ S-
Gini decomposition”.

2- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Weight Variable W Optional
rho P Compulsory
Indices of variables Index1-index2... | Compulsory
separated by "-"

Remark: In the input window, note that vectors are coded with numbers. To indicate the
components that add up to y, enter the code of these vectors in the field "Indices of
variables separated by "-".

The following results appear in the output window:
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1- The S-Gini index fory.
2- The coefficients of concentration for every component of y.

w
1

The ratio Hj / u for every component of y
4

The contribution for every component.

5.4.4 The decomposition of the Generalised Entropy index of inequality

The Generalised Entropy index of inequality can be decomposed as follows:

1(6) = Ego(k)ng.l(k;e)H_(B)
k=1 H/Jy H

where:

@(k) isthe proportion of the population found in subgroup k.

u(k) isthe mean income of group k.

I(k;8) is the inequality within group k.

I_(B) is population inequality if each individual in subgroup k is given the mean
income of subgroup k, p(k)

To perform the decomposition of the entropy index:

1- From the main menu, choose the item : "Welfare and inequality 0 Decomposition
0 Entropy decomposition".

2- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variables or Status of choice
parameters

Variable of interest y Compulsory
Weight Variable W Optional

Group Variable c Optional

theta 0 Compulsory
Indices of groups Ki-Ko-... Compulsory
separated by "-"

The following information appears in the output window:

1- The entropy index for the whole population.
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2- The entropy index for between-group inequality I_(G).

3- The entropy index within every subgroup 1(k;8).

4- The proportion (u(k)/ u ) for every subgroup.

5- The absolute contribution to total inequality of inequality within every subgroup, that

is, (u(k)/ p)° @(k).1(k;0)
6- The relative contribution to total inequality of inequality within every subgroup.

To compute the standard deviations for these statistics, choose the option computing with
standard deviation.
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6 Dominance

This section looks at the prima dominance conditions for the poverty and inequality
orderings of two distributions of living standards. Corresponding dual dominance
conditions are considered in the section on Curves.

6.1 Poverty dominance

Distribution 1 dominates distribution 2 at order s over the conditional range [z' ,z+l
ifonlyif: P, (z;a)>P,(z;a) " z1 lz' ,z+J fora =s- 1.
These are stochastic dominance curves at order s or FGT curves with a =s- 1. This

section checks for the points at which there is a reversal of the dominance conditions.
Said differently, it provides the crossing points of the dominance curves, that is, the

valuesof z and P, (z;a )forwhich P, (z;a)=P,(z;a ) when
sgn(P, (z - h;a)- P,(z - h;a))=sign(P, (z +h;a )- P, (z +h;a))

for asmall h.

The crossing points of z can aso be referred to as “critical poverty lines’. To check for
the crossing points of the dominance curves of two distributions:

1- From main menu, choose the item: "Dominance b Poverty Dominance”.

2- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest y1 y2 Compulsory
Weight Variable wl W2 Optional
Group Variable cl c2 Optional
Index of group Kq ko Optional
S S Compulsory
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On the first execution bar, you will find:

1- "Compute" : to provide the critical poverty lines and the crossing points of the
sample dominance curves. When the option “with STD” is specified, the standard
deviation on the estimates of the critical poverty lines and on the estimates of the
crossing points of the FGT curves are also given.

2- "Range" : to specify the range of poverty lines over which to check for the presence
of critical poverty lines. With this command, you can aso specify the incremental
step of research for these crossing points.

3- "Graph" :todraw the FGT curvesfor the two distributions.

6.2 Inequality dominance

Distribution 1 dominates distribution 2 in inequality at order s over the conditiona
range of proportions of the mean ll T ] only if
P (Ima)>P(Ima) " 1|1 [I ,I+] wherea =s- 1

These are normalised stochastic dominance curves at order s or normalised FGT curves

for a =s- 1. This section checks for the points at which there is areversal of the above
dominance conditions for inequality orderings. Said differently, it provides the crossing

points of the FGT curves, that is, thevaluesof | and I31(I my;a ) for which

P, (Im;a)=P,(l mp;a) when

sign(P,((I - h)m;a)- Py (1 - h)mpia ) =sign(P, (I +h)mp;a)- Py (I +h)my;a))
forasmall h.

These crossing points at | can aso be referred to as “critical relative poverty lines’,
when the poverty lines are a proportion of the mean and when the indices are normalised

by the poverty line. To check for those crossing points:

1- From main menu, choose the item: "Dominance b Inequality Dominance”.

2- After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:
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Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wl W2 Optional
Group Variable ol 2 Optional
Index of group K1 Ky Optiona
S S Compulsory

On the first execution bar, you will find:

1- "Compute" : to provide the critical relative poverty lines and the crossing points of
the sample normalised dominance curves. When the option “with STD” is specified,
the standard deviation on the estimates of the critical relative poverty lines and on the
estimates of the crossing points of the normalised FGT curves are also given.

2- "Range" : to specify the range of | over which to check the presence of critical
values. With this command, you can also specify the incremental step of research for
these crossing points.

3- "Graph" : to draw the normalised FGT curves for the two distributions with
parameter | .
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7 Curves

A number of curves are useful to present a general descriptive view of the distribution of
living standards. Many of these curves can also serve to check the robustness of
distributive orderings in terms of poverty, inequality, social welfare and equity.

7.1 Quantiles and normalised quantiles

Remark: The application for computing the normalised quantiles is similar in structure
to the one for computing quantiles.

The p-quantile at a percentile p of a continuous population is given by:

Q(p)= F_l( p) where p=F(y) is the cumulative distribution function at y.

For a discrete distribution, let the n observations of living standards be ordered, such that
YIS Yy S-SV SVYj41 S-Sy, f pD[F(yi ) F(VYi+1 )], then we define

Q(p)=yj.

The normalised quantile is defined as Q(p)=Q(p)/ 1.

Case 1: One distribution

To compute the quantiles of one distribution:

1- From the main menu, choose the item: "Curves [0 Quantile".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:.

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
p P Compulsory
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On the first execution bar, you find:

* The command "Compute™ : to compute the quantile at a point p. To compute the
standard deviation, choose the option for computing with standard deviation.

» The command "Graph™ : to draw the value of the curve according to the parameter
p . To specify a range for the horizontal axis, choose the item " Graph Management

[0 Change range of x " from the main menu.
Case 2 : Two distributions
To compute the quantiles of two distributions:
1- From the main menu, choose the item: "Curves [0 Quantile".

2- In the configuration of application, choose 2 for the number of distributions.
3- Choose the different vectors and parameter values as follows:.

Indication Vector or parameter Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl yz Compulsory
Weight Variable wh w2 Optional
Group Variable ol 2 Optional
Index of group kq ky Optional
p o Py Compulsory

On the first execution bar, you find:

1- The command ""Crossing™ : to check if the two quantile curves intersect. If the two
curves intersect, DAD indicates the co-ordinates of the first intersection and their
standard deviation if the option of computing with standard deviation is chosen. To
seek an intersection over a particular range of p, use the command “Range” to

specify this range.

2-  The command "'Difference’ : to compute the difference Qi( p;)—Qa(p2).
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3- The command "Graph™ : to draw the difference Q;(p)—Q,(p) along values of
the parameter p.

4- The command ""Range"": to specify the range for the search of a crossing between
the two curves. The command also specifies the range of the horizontal axis.

7.2 Poverty gap quantile

The poverty gap quantile at a percentile p is:

g(p:z)=(z2-Q(p):+

Case 1: One distribution

To compute the poverty gap quantile for one distribution:

1- From the main menu, choose the item: "Curves [1 Poverty gap quantile".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:.

On the first execution bar, you find:

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group K Optional
Poverty line 4 Compulsory
p P Compulsory

e The command "Compute' : to compute g( p;z). To compute the standard deviation,
choose the option for computing with standard deviation.

e The command "Graph™ : to draw the value of g(p;z) as a function of p. To

specify a range for the horizontal axis, choose the item " Graph Management [
Change range of x " from the main menu.
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To compute the standard deviation, choose the option for computing with standard
deviation.

Case 2 : Two distributions
To reach the application for two distributions:
1- From the main menu, choose the item: "Curves [0 poverty gap Quantile".

2- In the configuration of application, choose 2 for the number of distributions.
3- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh w2 Optional
Group Variable cl 2 Optional
Index of group kq ky Optional
Poverty line 2] 5 Compulsory
p o Py Compulsory

On the first execution bar, you find:

1- The command ""Crossing" : to search the first intersection of the curves. If the two
curves intersect, DAD indicates the co-ordinates of the first intersection and their
standard deviation if the option of computing with standard deviation is chosen. To
seek an intersection over a particular range, use the command “Range”

2- The command "'Difference™ : to compute the difference g;(zq1;p1)—092(22;p7).

3- The command ""Graph™ : to draw the difference g1(z;,p)—91(z1; p) as a function
of p.

4- The command ""Range™: to specify the range for the search of a crossing between the
two curves. The command also specifies the range of the horizontal axis .

7.3 Lorenz curve and generalised Lorenz curve

The Lorenz curve at p for a population subgroup k is given by:
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S Wyl (y, <Q(K: p)
L(k;p) =+ -
w'y,

where 1(y,; <Q(k;p))=1 if vy, <Q(k;p) and O otherwise. Q(k;p) is the p-
quantile of the subgroup k.

The generalised Lorenz curve at p for a population subgroup k is:
GL(k; p) = p.L(k; p)

Remark: The application for the Lorenz curve is similar in structure to the one for the
generalised Lorenz curve

Case 1: One distribution

To compute the Lorenz curve for one distribution:

1- From the main menu, choose the item: "Curves [0 Lorenz curve".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:.

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
rho P Compulsory
p P Compulsory

On the first execution bar, you find:

e The command "Compute™ : to compute L(k; p). To compute the standard deviation,
choose the option for computing with standard deviation.

e The command "Graph™ : to draw the Lorenz curve. To specify a range for the

horizontal axis, choose the item " Graph Management O Change range of x " from
the main menu.
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* The command "Range™ : to specify the range of the horizontal axis.

To compute the standard deviation, choose the option for computing with standard
deviation.

Case 2 : Two distributions

To compute the Lorenz curve with two distributions:

1- From the main menu, choose the item: "Curves [ Lorenz curve".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable wh W2 Optional
Group Variable cl 2 Optional
Index of group kq ko Optional
rho o)) P> Compulsory
p Py Py Compulsory

On the first execution bar, you find:

1- The command ""Crossing : to search the first intersection of the curves. If the two
curves intersect, DAD indicates the co-ordinates of the first intersection and their
standard deviation if the option of computing with standard deviation is chosen. To
seek an intersection over a particular range, use the command “Range”.

2- The command " Difference™ : to compute the difference : Ly(kq; p1)—Li(K2.p2).

3- The command "Graph™ : to draw the difference Li(kq;p)—Ly(ky;p) as a
function of p.
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4- The command ""Range™": to specify the range for the search of a crossing between the
two curves. The command also specifies the range of the horizontal axis .

5- The command "'S-Gini*': to compute the difference 1, (ki;0)—1,(ky;pP).

6- The command "Covariance': to compute the following covariance matrix:

COV( Ll( kl ,01), L2(k2 ,01)) COV( Ll( kl ,01), L2( k2 ,02)) COV( Ll( kl ,01), L2( k2 ,1))
COV( Ll( kl ,02), L2( k2 ,01)) COV( Ll( kl ,02), L2(k2 ,02))

Cov(Lj(ks;1),La(kp;0.1))  Cov(Ly(kg;1),La(kp30.2)) -+ Cov(Lg(ky;l),Lo(kss1))

7.4 The concentration curve

The concentration curve for the variable T ordered in terms of y at p and for a
population subgroup k is:

wT1(y; <Q(k; p))

n

> W

where  I(y,<Q(k;p))=1 if vy, <Q(k;p) and 0 otherwise. Q(k;p) is the p-
quantile of y for the subgroup k.

C,(k;p) = IZ

Case 1: One distribution

To compute the concentration curve for one distribution:

1- From the main menu, choose the item: "Curves [0 concentration curve".

2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:
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Indication Variables or Status of choice
parameters
Variable of interest T Compulsory
Ranking variable y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
rho P Compulsory
P P Compulsory

On the first execution bar, you find:

e The command "Compute™: to compute the concentration curve C(k;p). To

compute the standard deviation, choose the option for computing with standard
deviation.

» The command "Graph™ : to draw the concentration curve. To specify a range for the
horizontal axis, choose the item " Graph Management [0 Change range of x " from
the main menu.

» The command "Range™ : to specify the range of the horizontal axis.

To compute the standard deviation, choose the option for computing with standard
deviation.

Case 2 : Two distributions

To compute the concentration curve of two distributions:

1- From the main menu, choose the item: "Curves [0 Concentration curve".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:
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Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Ranking variable yl y2 Compulsory
Variable of interest Tl T2 Compulsory
Weight Variable wh W2 Optional
Group Variable ol 2 Optional
Index of group kq ko Optional
rho P1 o Compulsory
p o Py Compulsory

On the first execution bar, you find:

1- The command ""Crossing" : to search the first intersection of the curves. If the two
curves intersect, DAD indicates the co-ordinates of the first intersection and their
standard deviation if the option of computing with standard deviation is chosen. To
seek an intersection over a particular range, use the command “Range”.

2- The command "'Difference™ : to compute the difference in the concentration curves.

3- The command ""Graph™ : to draw the difference in the curves as a function of p.

4- The command ""Range™: to specify the range for the search of a crossing between the
two curves. The command also specifies the range of the horizontal axis .

5- The command *'S-Gini"': to compute the difference IC, (ky;0)=1C,(ky;0).

6- The command "Covariance': to compute the following covariance matrix:

COV(Cl(kl;O.l),Cz(kz;0.1)) COV(Cl(kl;O.l),Cz(kZ;O.Z)) COV(Cl(kl;O.l),Cz(kz;l))
Cov(Cl(k1;0.2),02(k2;0.1)) COV(Cl(kl;O.Z),Cz(kZ;0.2)) :

Cov(Cq(kq;1),Ca(kp;0.1))  Cov(Cq(ky;1),Co(kp;0.2)) -+ Cov(Cyq(ky;1),Ca(ko;l))
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7.5 The distance between two curves.

This application computes the difference between a Lorenz curve and a concentration
curve, L(ky;p)—C(ko;p).

To compute this difference:

1-

2-

From the main menu, choose the item: "Curves O Difference".

Choose the different vectors and parameter values as follows:.

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Ranking variable yz Compulsory
Variable of interest yl T2 Compulsory
Weight Variable wh w2 Optional
Group Variable cl c2 Optional
Index of group kq ky Optional
rho o)) P> Compulsory
p P1 Py Compulsory

On the first execution bar, you find:

1-

The command *"Crossing™ : to search the first intersection of the two curves. If the
two curves intersect, DAD indicates the co-ordinates of the first intersection and their
standard deviation if the option of computing with standard deviation is chosen. To
seek an intersection over a particular range, use the command “Range”.The
command "'Difference™ : to compute the difference : L(kq;p1)—C(ky;p2).

The command ""Graph™ : to draw the difference L(p)—-C(p) accordingto p.

The command ""Range’": to specify the range for the search of a crossing between the
two curves. The command also specifies the range of the horizontal axis .

The command "'S-Gini*": to compute the difference 1(kq;0)—1(ko;p).

The command "Covariance': to compute the following covariance matrix:
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Cov(L(k1:0.1),C(K2:0.1)) Cov(L(k;0.1),C(k5:0.2)) -+ Cov(L(ky:0.1),C(k2:1))
Cov(L(k1:0.2),C(ky:0.1)) Cov(L(k;:0.2),C(k2:0.2)) -+

Cov(L(kl;ll),C(kz;O.l)) Cov(L(kl;l.),C(kz;O.Z)) Cov(L(kl;i),C(kz;l))

7.6 The CPG curve

The CPG curve at p for a subgroup k and poverty line z is:

S vl (2= ;). 1(y; < Q(K; p))

G(k; p;z) == ;
2"

Case 1: One distribution

To compute the CPG curve for one distribution:
1- From the main menu, choose the item: "Curves [0 CPG curve".
2- In the configuration of application, choose 1 for the number of distributions.

3- Choose the different vectors and parameter values as follows:.

Indication Variables or Status of choice
parameters
Variable of interest y Compulsory
Weight Variable W Optional
Group Variable C Optional
Index of group K Optional
Poverty line z Compulsory
p P Compulsory

On the first execution bar, you find:

e The command "Compute'": to compute G(k;p;z). To compute the standard
deviation, choose the option for computing with standard deviation.
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* The command "Graph™ : to draw the curve as a function according of p. To specify

a range for the horizontal axis, choose the item " Graph Management [0 Change
range of x " from the main menu.

To compute the standard deviation, choose the option for computing with standard
deviation.

Case 2 : Two distributions

To reach the application for two distributions:

1- From the main menu, choose the item: "Curves [0 CPG curve".

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:.

Indication Vectors or parameters Status of
choice
Distribution 1 | Distribution 2

Variable of interest yl y2 Compulsory
Weight Variable W2 W2 Optional
Group Variable cl 2 Optional
Index of group kq ky Optional
Poverty line 2] 5 Compulsory
rho o)) P> Compulsory
p kq Ky Compulsory

On the first execution bar, you find:

1- The command ""Crossing" : to search the first intersection of the curves. If the two
curves intersect, DAD indicates the co-ordinates of the first intersection and their
standard deviation if the option of computing with standard deviation is chosen. To
seek an intersection over a particular range, use the command “Range”.

2- The command  "Difference™ : to compute the difference

Gy(k1:P1:2)=Go(ka. p2;2).
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3- The command "Graph" : to draw the difference G,(k;;p;z;)-G,(ky;p;z,) asa
function of p.

4- The command ""Range™": to specify the range for the search of a crossing between the
two curves. The command also specifies the range of the horizontal axis .

5- The command "'S-Gini'': to compute the difference P, (z1;0)-P,(z1;0).

6- The command "Covariance': to compute the following covariance matrix:

CoV(Gy(k1;0.1;21),Go(k230.1;25)) CoUGy(kq1:0.1;77).Go(k2:0.2;25)) -+ CoMGy(Kq;0.1521),Go(ko3L22))
CoU(Gy(K130.2;21),Go(k2:0.1;25)) CoWGy(ky:0.2;21),Go(ko0.2;2)) -

CoUGy(ky:1;21),Ga(k2:0.5,22))  CoUGy(KyiLi21),Ga(k2:0.2;22)) -+ CoU(Gy(ke;L;21).Go(kp31522))
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8 Distribution
This section describes the following applications:

1 Descriptive statistics

2- Density function.

3- Joint density function.

4- Distribution function.

5- Non-parametric regression.

8.1 Descriptive statistics

This application computes basic descriptive statistics for the data base: the mean, the
standard deviation, and the minimum and the maximum values of the vectors.

To reach this application:

1- From the main menu, choose the item: "Distribution [J Statistics".

2- Choose the data base if you have activated two data bases.

3- Choose the weight variable if the observations must be weighted.

4- Choose the group variable and the index of group if you would like to compute the
statistics for a specific group.

The results are as follows:

Name of variable 1 Mean | Standard deviation Minimum Maximum
Name of variable 2 Mean |Standard deviation Minimum Maximum

8.2 Density function

The gaussian kernel estimator of a density function f(y) is defined as:
: 1 01 Hmmy-vifo

F(y)= W Exp- Bl%—
4" PO s OO

n
S wié
i=1

where ¢ is a bandwidth which acts as a “smoothing” parameter.

To reach this application:

1- From the main menu, choose the item: "Distribution 0 Density function”.
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2- Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters

Variable of y Compulsory
interest
Weight Variable W Optional
Group Variable c Optional
Index of group K Optional
Parameter y Compulsory
Smoothing ¢ Optional
parameter

On the first execution bar, you find:

e The command "Compute' : to compute f(y).To compute the standard deviation,
choose the option for computing with standard deviation.

* The command "Graph™ : to draw the value of the function as a function of y. To

specify a range for the horizontal axis, choose the item " Graph management [
Change range of x " from the main menu.

» The command "Range™ : to specify the range of the horizontal axis

To compute the standard deviation, choose the option for computing with standard
deviation.

8.3  The joint density function
The gaussian kernel estimator of the joint density function f(x,y) is defined as:
A n — Y- — V-
f(x,y)=— . 2 Wi% expﬁ—%%%x'g’féfy(py'gﬁ
swg® =L E %

i=1
To reach this application:

1- From the main menu, choose the item: "Distribution [1 Joint density function”.

2- Choose the different vectors and parameter values as follows:

57



Distribution
Indication Variables or Status of choice
parameters
Variable of X Compulsory
interest
Variable of y Compulsory
interest
Weight Variable W Optional
Group Variable c Optional
Index of group Kk Optional
Parameter X Compulsory
Parameter y Compulsory
Smoothing ) Optional
parameter

On the first execution bar, you find:

* The command "Compute™ : to compute the estimate of the joint density function. To
compute the standard deviation, choose the option for computing with standard
deviation

8.4  The distribution function

To reach this application:

1- From the main menu, choose the item: "Distribution O Distribution function".

2- Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters

Variable of y Compulsory
interest

Weight Variable W Optional

Group Variable c Optional

Index of group Kk Optional
Parameter y Compulsory

On the first execution bar, you find:
* The command "Compute' : to compute the estimate of the distribution function. To

compute the standard deviation, choose the option for computing with standard
deviation.
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» The command "Graph' : to draw the distribution function according as a function of
y . To specify a range for the horizontal axis, choose the item " Graph management

[0 Change range of x " from the main menu.

» The command "Range™ : to specify the range of the horizontal axis

8.5  Non-parametric regression

The gaussian kernel regression of y on x is as follows:

O(y|x )= zzlré((()/y_—y;/.);f;))(l where K(t)=(1/~27)exp(~(1/2) t2)

To reach this application:

1- From the main menu, choose the item: "Distribution [1 Non-parametric regression™.

2- Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Exogenous Variable (X) X Compulsory
Endogenous Variable (Y) y Compulsory
Weight Variable W Optional
Group Variable c Optional
Index of group K Optional
Level of (X) or (p) y Compulsory
Smoothing parameter ) Optional

On the first execution bar, you find:

Remark : The option "Level™ vs "Percentile” allows the estimation of the expected value
of y either at a level of x or at a p-quantile for x, such that F(x) = p, where p is

the percentile value for x.
 The command "Compute™ :

from the main menu.

to compute @d(y [k ).To compute the standard

deviation, choose the option for computing with standard deviation.
e The command "Graph™ : to draw ®(y [x ) as a function of x. To specify a range

for the horizontal axis, choose the item " Graph management [J Change range of x "

» The command "Range™ : to specify the range of the horizontal axis.
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9 Redistribution
This section regroups the following applications:

1- Estimating the progressivity of atax or atransfer.

2- Comparing the progressivity of two taxes or two transfers.
3- Comparing the progressivity of atransfer and atax.

4- Estimating horizontal inequity.

5- Estimating redistribution.

6- Estimating a coefficient of concentration.

9.1 Estimating the progressivity of atax or atransfer

Let:

A) X begrossincome,

B) T beatax;

C) B beatransfer.

1) TR progressivity:

Atax T is TR-progressive if Lx(p)- Gr(p)>0 "pi Jo
A transfer B is TR-progressiveif Cg(p)- Lx(p)>0 " pl Jo]]
2) |R-progressivity:

Atax T isIR-progressive if Cx.1(p)- Lx(p)>0 "pi JoJ
A transfer B isIR-progressiveif Cy.g(p)- Lx(p)>0 "pl ]01[
To reach this application:

1- From the main menu, choose the item: «Redistribution b Tax or transfer".

2- Specify if you wish to estimate the progressivity of atax or of atransfer.

3- Choose the approach to be either TR or IR.

4

Choose the different vectors and parameter values as follows:
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Redistribution
Indication Variablesor Status of choice
parameters
Gross income X Compulsory
Tax (transfer) T o B Compulsory
Weight Variable w Optional
Group Variable C Optional
Index of group Kk Optiona
rho r Compulsory
p p Compulsory
On the first execution bar, you find:
1- The command "S-Gini" : to compute:
TR Approach IR Approach
Tax ICr(r)-Ix(r) Ix(r)-I1Cx.v(r)
Transfer Ix(r)-I1Cg(r) I, (r)- 1C,5(r)

where IC(r ) isthe S-Gini coefficient of concentrationand 1(r ) isthe S-Gini index of

inequality.

2- The command "Crossing” : to seek the first intersection of the concentration and
Lorenz curves. DAD indicates the co-ordinates of that first intersection and their
standard deviation if the option of computing with standard deviation is chosen.

3- The command 'Difference” : to compute:

TR Approach IR Approach
Tax Lx(p)- Cr(p) Cx-1(P)- Lx(P)
Transfer Cg(p)- Lx(p)

Cx+(P)- Lx(Pp)

4- The command "Range": to specify arange of p for the search of the first intersection
between the two curves. The command aso allows to specify the range of the
horizontal axisin the drawing of a graph.

5- The command "Graph" : to draw the following differences as a function of p:

TR Approach IR Approach
Tax Lx(P)- Cr(p) Cy 1(P) - Ly(P)
Transfer Cg(p)- Lx(p)

CX+B(p)' Lx(p)
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9.2  Comparing the progressivity of two taxesor transfers

Let:

A) X begrossincome;

B) Tland T2 betwo taxes,
C) B1 e B2 betwo transfers.

1) TR Approach:

T1 ismore TR-progressivethan T2 if : Cyo(p)- Cri(p)>0 "pl ]01[
B1 ismore TR-progressive than B2if : Cgi(p)- Cgo(p)>0 "pl ]O;I{

2) IR approach :

T1 ismore IR-progressivethan T2 if :Cy_11(p)- Cx-T2(p)>0 "pl ]O]{
B1 ismore IR-progressivethan B2 if :Cx4+g1(P)- Cx+pg2(p)>0 " pl ]0,]{

To reach this application:

1- From the main menu, choose the item: «Redistribution b Transfer-Tax vs Transfer-

Tax".

2- Infront of the indications "Tax (Transfer)" 1 and 2, specify the two vectors of taxes

or transfers.

3

Choose the approach to be either TR or IR.

4

Choose the different vectors and parameter values as follows:

Indication Variables or Status of choice
parameters
Gross income X Compulsory
Tax (transfer) 1 Tl or Bl |Compulsory
Tax (transfer) 2 T2 or B2 |Compulsory
Weight Variable w Optional
Group Variable C Optional
Index of group k Optional
rho r Compulsory
p p Compulsory
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On the first execution bar, you find:

1- The command "S-Gini" : to compute:

TR Approach IR Approach
Tax ICr1(r )- ICro(r) ICx-T2(r)- ICx.11(r)
Transfer ICgao(r)- ICg(r) ICx+p2(r )- ICx+p1(r)

where IC(r ) is the S Gini coefficient of concentration.

2- The command "Crossing" : to seek the first intersection of the two concentration
curves. DAD indicates the co-ordinates of that first intersection and their standard
deviation if the option of computing with standard deviation is chosen.

3- The command 'Difference” : to compute:

TR Approach IR Approach
Tax Cra(p)- Cri(p) Cx.-711(P)- Cx.72(P)
Transfer Cgi(P)- Cg2(p) Cx+B1(P)- Cx4p2(P)

4- The command "Range": to specify arange of p for the search of the first intersection
between the two curves. The command aso allows to specify the range of the
horizontal axisin the drawing of a graph.

5- The command "Graph" : To draw the following curves as a function of p:

TR Approach IR Approach
Tax Cra(P)- Cra(p) Cx-11(P)- Cx_72(P)
Transfer Cpi(p)- Cga(p) Cx+B1(P)- Cx+p2(P)
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9.3 Comparing the progressivity of atransfer and of a tax

Let :

A) X begrossincome;
B) T beatax;
C) B atrandfer.

TR Approach:
Thetransfer B ismore TR-progressive than atax T if :

Ca(p)- Lx(p)>Lx(p)-Cr(p)  "pT oA

IR Approach :
A transfer B ismore IR-progressivethan atax T if :
Cx+B(P)>Cx-T(p)  "pl Joi

To reach this application:
1- From the main menu, choose the item: «Redistribution P Transfer vs Tax".
2- Choose the approach to be either TR or IR.

3- Choose the different vectors and parameter values as follows:

Indication Variablesor | Statusof choice
parameters
Gross income X Compulsory
Variable of tax T Compulsory
Variable of transfer B Compulsory
Weight variable w Optional
Group variable C Optiona
Index of group k Optional
Rho r Compulsory
p P Compulsory
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On the first execution bar, you find:

1- The command "S-Gini" : to compute:

TR Approach
2IX(r )- |CT(I’ )- ICB(r )

IR Approach
ICx-T(r)' |Cx+|3(r )

where IC(r ) is the coefficient of concentration.

2- The command "Crossing” : to seek the first point at which the progressivity ranking
of the tax and transfer is reversed. DAD indicates the co-ordinates of that first
reversal and their standard deviation if the option of computing with standard
deviation is chosen. These co-ordinates are:

TR Approach IR Approach
p p
CB(p)' Lx(p) Cx+B(p)
3- The command "Difference" : to compute:
TR Approach IR Approach

Cr(p)+Cpr(Pp)- 2Lx(p)

Cx+B(P)- Cx-T1(P)

4- The command 'Range": to specify arange of p for the search of the first reversal of
the progressivity ranking. The command also allows to specify the range of the
horizontal axis in the drawing of a graph.

5- The command "Graph" : to draw the following curves as a function of p:

TR Approach
Cr(p)+Cg(p)- 2Lx(P)

IR Approach
Cx+B(P)- Cx-1(P)
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9.4 Horizontal inequity
A tax or atransfer T causes reranking (and is therefore horizontally inequitable) if:

Tax : Cx.7(p)- Lx-7(p)>0 for at least one value of pl ]O]{
Transfer : Cy41(P)- Lx+7(p) >0 for at least onevaue of pi ]O;I{

To reach this application:
1- From the main menu, choose the item: «Redistribution P Horizontal inequity”.
2- Specify if you are using atax or atransfer.

3- Choose the different vectors and parameter values as follows:

Indication Variablesor | Statusof choice
parameters

Gross income X Compulsory

Tax (transfer) T or B |Compulsory
Weight variable w Optional

Group variable C Optional

Index of group of k Optiona

interest

rho r Compulsory

p P Compulsory

On the first execution bar, you find:

1- The command "S-Gini" : to compute:

Tax Transfer
Ix-7(r)-1Cx.7(r) Ix+g(r )- ICx.p(r)

2- The command 'Difference” : to compute:

Tax Transfer
Cx-1(p)- Lx.1(P) Cx+B(P)- Lx+B(P)
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3- The command 'Range": to specify the range of the horizontal axis in the drawing of
agraph.

4- The command "Graph" : To draw the following curves as a function of p:

Tax Transfer
Cx-T(p)' LX-T(p) CX+B(p)' LX+B(p)

9.5 Redistribution

A tax or atransfer T not caused a redistribution if :

Tax L Ly-7(p)- Lx(p)>0 "pl i
Transfer : Lyx+g(p)- Lx(p)>0 “pl Joa]

To reach this application:
1- From the main menu, choose the item: «Redistribution P Redistribution™.
2- Specify if you are using atax or atransfer.

3- Choose the different vectors and parameter values as follows:

Indication Variablesor | Statusof choice
parameters
Basic variable X Compulsory
Interest variable T or B |Compulsory
Weight variable w Optional
Group variable C Optiona
Index of group o Index Optional
rho r Compulsory
p p Compulsory
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Redistribution

On the first execution bar, you find:

1- The command "S-Gini" : to compute:

DAD-3.1

Tax

Transfer

Ly (r)- Ty 1(r)

Ix(r)' IX+B(r)

2- The command "Crossing" : to seek the first point a which the curves Ly _1(p) ad

Lx(p),or Lx+g(p) and Lx( p), cross. DAD indicates the co-ordinates of that
first crossing and their standard deviation if the option of computing with standard

deviation is chosen.

3- The command "Difference” : with this command, to compute:

Tax

Transfer

Lx-7(p)- Lx(Pp)

Lx+B(P)- Lx(p)

4- The command "Range": to specify arange of p for the search of the first intersection
between the two curves. The command aso allows to specify the range of the

horizontal axisin the drawing of a graph.

5- The command "Graph" : to draw the following curves as a function of p:

Tax

Transfer

Lx-1(Pp)- Lx(p)

Lx+B(P)- Lx(p)

9.6 The coefficient of concentration

Let a sample contain n joint observations, (y.,T.), on avariable y and a variable T. Let
observations be ordered in increasing values of y, in such away that y. £y,,,. The S-Gini
coefficient of concentration of T for the group k isdenoted as ICt(k;r ) and defined

as.
n é&v ) -(v..) U
2 & [V(]\r/.ﬂ) s
ICr(kr)=1--8 1
25

A

where V; = & W, .

h=i



Redistribution

Onedistribution

DAD-3.1

To compute the coefficient of concentration for only one distribution:

On the first execution bar, you find:

From the main menu, choose the following item: "Redistribution P Coefficient of
concentration".

In the configuration of the application, choose 1 for the number of distributions.

After confirming the configuration, the application appears. Choose the different
vectors and parameter values as follows:

Indication Variablesor Status of choice
parameters
Ranking variable y Compulsory
Variable of interest T Compulsory
Weight Variable w Optional
Group Variable C Optiona
Index of group K Optional
rho r Compulsory

Two distributions

To reach this application:

1- From the man menu, choose the item:

concentration".

The command "Compute” : to compute the coefficient of concentration. To compute
the standard deviation of this index, choose the option for computing with standard

The command 'Graph" : to draw the value of the coefficient as a function of the
parameter r . To specify a range for the horizontal axis, choose the item " Graph

management P Change range of x " from the main menu.

"Redistribution b  Coefficient of

2- In the configuration of application, choose 2 for the number of distributions.

3- Choose the different vectors and parameter values as follows:



Redistribution DAD-3.1

Indication Vectorsor parameters Status of
choice
Distribution 1 | Distribution 2
Variable of interest 1! T2 Compulsory
. . >

Ranking variable yl y Compulsory
Weight variable wh W2 Optional
Group variable ol 2 Optional
Index of group k1 ko Optional
rho r ro Compulsory

Only one command appears on the first execution bar: «Compute », to compute the
concentration coefficients and their difference for each of the two variables of interest. To
compute the standard deviation of those estimates, choose the option for computing with
standard deviation.
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The edition and printing of results DAD-3.1

10 The edition and printing of results.

Results appear in two distinct windows. The first window forms part of the
principa application as indicated in the next figure by " Windows of outputs ".

[ Function to compute M=l E3
Options  Welfare and inequality  Dominance  Redistribution  Curves  Distribution  Graph Managemert 7

The Atkinson index

File hame : benin1.dat

Variable of interest IExpend j epsilon
Weight variable |w1thnut weiigths :] Lo
Group variable INo selection j Options
Index of group [1 RHESTD
| Compute 1 | Graph i Range |
Load | Save Frint | Reset Session |

Bl

The Atkinson index

File name = benin1.dat
Parameter used =05
Variable of Interest = Expend
A 0BS = 1612
Index value 0.11064447
{ 0.00752240)

=
(o | »

Windows of outputs

The information provided in this window is:
1- The name of the application "The Atkinson index" in this example.
2- The block of inputs composed by:

» Filename . indicates the name of the file that is used.

» Parameter used . indicates the value of the parameter used for this computation
(see aso the illustration section for the computation of
inequality indices).

» Variableof interest : Indicates the name of the variable used to compute the index
of inequdlity.



The edition and printing of results DAD-3.1

» OBS :indicates the number of observations.

3- The block of results composed by:

» Index value . Indicates the value of the Atkinson index of inequality.
» . The value in parentheses indicates the standard deviation of
this index.

The second Window of results can be activated from the main menu with the command
"Option --> Advanced results' (by default, this option isinitially activated).

Eggﬁdvanced Reszult O
Options
. ' =
The Atkinson index ~
Sesgion Date Sun May 10 10:04:52 EDT 1908
Execution Time 0.55 sec.
File Name beninl.dat
OBS 1612
YVariahle of interest Expend
Weight Variahle Without weigths
Group Variahle Mo selection
Index of Group 1
Parameters epsilon= 0.5
Options With STD
Result
Index Value 0.11064447
(0.00752240)
== | Finish | == _‘
Caleul & 171

The window contains the name of the application and the results of the execution. We can
divide these results, displayed in the last figure, in three blocks:

1- General information: thisfirst block is composed of:

» Session date . Indicates the time at which the results were computed.
» Execution time . Indicates the computation time.
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The edition and printing of results DAD-3.1

2- The block of inputs composed by:

» Filename . indicates the name of the file that is used.

» OBS : indicates the number of observations.

» Parameter used . indicates the value of the parameter used for this computation
(see dso the illustrations for the computation of inequality
indices).

» Variableof interest : Indicates the name of the variable used to compute the index
of inequdlity.

» Variable of weight : indicates the weight variable.

» Group variable . Indicates the vector that contains group indices (in this
application, the choice of such a vector is optional)

» Index of group . Indicates the selected group index (by default, its value
equals one).

» Parameter : Indicates to the user the names and the values of the

parameters. The parameter names typically refer to the
definition of indices and curves (eg., epsilon is the
inequality aversion parameter in the Atkinson class of
indices).

» Options . Indicates the options selected for this execution.

3- The third and last block contains the results of the execution.

» Index value . Indicates the value of the Atkinson index of inequality.
» . The value within parentheses indicates the standard deviation
for this index.

One can select a number of decimal values for the printing of results. To do this, choose
the command "Option --> Decimal number”. The following window appears. Choose the
desired number of decimals and confirm the choice by clicking on the button "OK"

E"g,i Number of digit =]
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The edition and printing of results DAD-3.1

When another execution is performed, a new window appears with the
information concerning this new execution. One can return to and edit the information on
the previous executions by clicking on the button "<<" for previous executions ">>" and
similarly on "<<" to view the output of subsequent executions.

To print these results, choose from the main window the command "Option --> Print
session”. The printing window appears; just choose the name of printer and confirm by
clicking on the button "OK".

Imprezsion K |
— Imprirmante
MNam Lexmark Optra 5 1650 Fropriétés |
Etat Prét
Type: Lexmark Optra 5 1650
Emplacement : MWECOMOT Mesmark,
Commentaire ; [ Imp. dans fichier
— Etendue dimpression — Copies
&+ Tout Mombre de copies: |1 :
© Fagez  de: I 5
- - 2 [ Agsemb.
) Selection Ijl

k. I Annuler |
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Outputting Excel DATA to use in DAD3.1

DAD can easily read an ASCII file. The following steps explain how to transform an
excel file into an ASCII file which can then be read by DAD.

1. The following window shows an example of an Excel data file composed of four
vectors (columns) of data entitled EXPED, FED, NFED and CALEQ:

Ed Microzoft Excel - Data-4
J File Edit Wew Insert Format Tools Data Window Help ;lilﬂ
DEHEHEGRY 2@ - &z A8 |j@l 2= 2

Al | =

A | B | ¢ | o [ E | F | B T

1 ExPEQ FOEQ NFDEQ  CALEQ —
2 1600.92 100.07 094 .85 F081.79
3 499 12 19R.43 I02.E9 158278
4 710,65 282,65 428 255391
g 912,69 253,49 B49.2  1378.83
G a031.950 1511.31 352064 29756 o
7 352301 1MMZ284E7 239444 5533358
a R4 .3 22385 34045 277349
g 487 BR 147 9F 4397 1114.78
10 298,54 250 13854 2527 45
11 |
17 T J;l
44 [» p"DATA-5 / | 4] i
Ready | | | I I [T 2

2. In the first step, select the vectors from A to D by clicking on A, maintaining pressed
the right button of the mouse, and slipping up to D .



Vs

Ed Microzoft Excel - Data-4

J@ File Edit “iew Insert Formak Tools Daka ‘Window Help ;[ilﬂ

IDEeE SRY =2a - |=s8@me 7= 2
Al - =| EXFEQ

> » : Al E | F [ & [T

1 EXPEQ FOEQ RMNFDEQ CALED —

2 1600.92 100R.07 =8485 F081.79

3 499 12 195,43 a02.E9 158278

4 71065 28265 428  2553.91

5 91259 2R3.49 B49.2  1373.83

6 a031.95  1511.31 352064 29756 |

7 32301 MZBLE7 239444 553358

3 S54.3 22385 34045 277349

9 437 bR 147 96 3397 111478

10 395,54 20 13854 2527 45

11

17 bl

4[> (¥} DATA-S / | <] | L|JJ

Ready [ Bum=628 N

From the main menu of Excel, select ""Format = Column = Width...".

Column Width EHE
Calurn widkh; |16

Ok I Cancel |
The following window appears:

Indicate a column width equal to 16 (or more).
By clicking on the button "OK", the following Excel window takes the following
form:




Ed Microzoft Excel - Data-4
J File Edit Wew Insert Format Tools Data Window Help = |ﬁ’| El
DEEHERY 2R - &z A8 @ 2=
A1 - =| ExPEQ _
L : 'T
1 EXPEQ FOEQ MFDEQ CALEQ —
Fi 1600.92 100&6.07 584 .85 Z081.79
3 45812 196.43 a02.69 15682.78
4 1065 282 65 428 2553.91
5 51259 253,49 F49 2 1378.83
6 5031.95 1511.31 352064 29756 |
7 3523.01 1128.57 2394 .44 5533.38
8 oh4.3 223.65 340.45 273,49
9 457 BB 147 S5 3397 1114.78
10 3598.54 2E0 138.54 26527 45
11
12 J;l
M4 |» M\ DATA-5 / |« | |
Ready | | Sum=688 | | | T
7. From the main menu of Excel, select "File = Save as".
8. Indicate that the type of the file is "Formatted Text (Space delimited)'.
Save As H |

Save in: I :@ Bureau

Bl =

|@X ﬁv Tools =

E- Poste de trawvail
5 Mes documents

- E
| Services an ligne

Mes Documents Book2
DATA-4
DATA-S
LIME-5

! L .
=2l Voisinage réseau

File name: I"D.ﬁ.T.ﬁ.-4.prn"

j H Save I

\Web Faolders

Save as bype:

Formatted Text (Space delimited)

j Cancel |

9. Follow the instructions in DAD's User's Manual to read the ASCII file intoDAD.



Outputting SPSS8.0 DATA to use in DAD3.1

DAD can easily read an ASCII (or text) file. The following steps explain what can be
done to transform an SPSS file into an ASCII file, which can then be read by DAD.

1. The following window shows an example of an SPSS data file composed of four
vectors of data, entitled: EXPED, FED, NFED and CALEQ. The aim is to output
these vectors in an ASCII file.

data-4 - SPSS Data Editor - |0Of x|
File Edit “iew Data Transform Statistics Graphs  Wilities  Window
Help
= (S| = o o =k al £ BEE ®9
1:expeq 1500 92 ﬂ
expeq fdeq ndfeq caleq var va
1 1600 920 100E 070 594 8500 7031,790
2 433 1200 195 4300 302 BR300 16582 780
3 710 6500 282 Ba00 428 0000 2553 310
4 812 BR00 263 4300 543 2000 1378330
5 A031 330 1511,310 3520 B40 2975 /00
G 3523010 1128 570 2334 440 5533 380
Fi AB4 3000 223 3500 340 4500 27734490
8 437 BEO0 147 3600 333 7000 1114 780
9 393 5400 260 0000 135 5400 2027 450
10
] | _*Ill
|SF'SS Frocessar iz ready | o

2. The first step consists of selecting these vectors by clicking on EXPEQ (the name of

the first variable), maintaining pressed the right button of the mouse, and slipping up
to CALEQ ( the name of the last variable).



data-4 - 5P55 Data Editor M=l E3
Eile Edit “iew Data Transform Statistics Graphs Wilities  Window

Help
22|38 2| o| 5| | k| 6 Fe BEEE 32
1:expeq 1500 52 i|

; expeq fdey nareg I caleq var va
1 1600520
2
3
4
- —
- —
7
8 1114 730
9
10
| ﬂJ
|SPSS Processar is ready | 4

3. From the main menu of SPSS, select "DATA = Templates". The following window
appears:

Template |
Template: [DEFALILT =] 0K
— Template Dezcription Apply Cloze
Mame: [DEFAULT M Tupe Help
Type: Commal. 7 W Value labels
Miszing Values: Mone W Missing values
Alignment:  Right ¥ Column format

S =T =

— Define Template

Mizzing Y alues... |

HEgEgUUs

[Efatme

Walue Labels. .. Column Format. .. |

Bemove




4. Click on the button "type". When the following window appears, choose the format
"Numeric", Width=20 (or more), Decimal Places = 4 (or more). After this, click on
the button "Continue" and "Ok"

Define Yarnable Type: DEFAULT Ed |

" Comma itk [20

£ Dot Decimal Places: |4_ ﬂl
™ Scientific Motation = Help |
i~ Date

" Daollar

™ Custom Curency

™ Shing

5. By clicking on the button "OK", the SPSS window takes the following form.

data-4 - SPSS Data Editor [_[OfX]
File Edit “iew Data Transform  Statistics  Graphs  Utilities  Window  Help
ECEE R R EEEEE RS
| 5
expeq fdeq ndfeq caleqy
1 1600,9200 1006 0700 594 8500 70817900
2 4599,1200 196,4300 3026200 1582,7800
3 7106500 2828500 4280000 25539100
4 912 6900 263 ,4900 5492000 13785300
5 50319500 16113100 35206400 24975 6000
6 35230100 1128 5700 2394 4400 55333800
7 564,3000 2238500 3404500 27734200
8 487 6600 147 5600 3397000 11147800
9 358 5400 260,0000 138 ,5400 2527 4500
10
11 ~|
[« | 2]
[SPSS Processar is ready | Y




6. From the main menu of SPSS, select "File= Save as'.

: Save Data Az |

[

Dans : I@ Bureau

@ ci| ==

Foste de travail dat. dat

'ﬁ Mes docurnents datad.dat

‘-.-’u:uisinage réseau datadd. dat

_IDad dd.dat

[ ene ddd. dat

1 final2

Mom Idata-d.daﬂ Erregistrer I
Type: | Fixed ASCII [*.dat) =l Paste |

[ | Wiite variableinanmes o spreadsiest

Annuler

7.

Indicate that the type of the file is " Fixed ASCII (*.dat) ".

8. Note: SPSS does not include in the ASCII file the name of the variables that you have
saved. You can add these names by editing the saved file with a text editor such as
"WordPad". Write on the first line the names of the vectors ( and save the file again.
(it is useful to have the names of variables before reading them in DAD).

9. Follow the instructions in the User's Manual of DAD3.1
in DAD.

to download the ASCII file

10. When the SPSS database contains a high number of vectors or columns, it is useful to
save just those that will be useful in DAD. To save just a few SPSS vectors of data,

follow the next steps:

11. Click on the button "Paste"; the following window appears.

B Syntax2 - SPSS Syntax Editor _ O] =]
Eile Edit “iew Statistics Graphs  Utilities Bun  Window Help
Z| |8 B | 0=k @l »| 2] F ¢
WRITE OUTFILE="CWWINDOWS\B ureautdatad. dat’
TABLE fALL.
EXECUTE.
| ¥ |SPSS Processar iz ready | o




12. Delete on the second line "TABLE/AII" and replace it by "/", followed by the name
of vectors that you wish to save, and finally by a dot ".":

B owyntax? - SP5SS Syntax Editor

=10 x|
Eile Edit Yiew Statistics Graphs Liilities Bun  Window Help
=|d|G| B| o Ol=|k| #al »| D]
WRITE OUTFILE="CAWINDOW S \Bureautdatad. dat’
! exped caleg.
EXECUTE.
|¥ [5P55 Processor iz ready | W

13. From the main menu of this last window select "Run=All". The file that will then be
saved will contain only the desired vectors of data.



Outputting SPSS10.1 DATA to use in DAD3.1

DAD can easily read an ASCII (or text) file. The following steps explain what can be
done to transform an SPSS file into an ASCII file, which can then be read by DAD.

1. The following window shows an example of an SPSS data file composed of four
vectors of data, entitled: chemo, time and status. The aim is to output these vectors in
an ASCII file.

File Edit “iew Data Transform  Analyze Graphs  Utlites  Window Help
2(D|8| =] =] 5] =[] @) He=| BlEE %9
|‘I : chemo |‘I o
chemo time status war var ﬂ
1 1,00 a00 1,00
2 1.00 12,00 1.00
i 1,00 13,00 a0
4 1,00 18,00 1,00
5 1,00 23,00 1,00
a 100 28,00 il
7 1,00 31,00 1,00
8 1,00 34,00 1,00
g 1.00 4500 a0 -
jﬂ\.ﬁata View A Variahle Wiew J || 4] o LIJ
* |SPSS5 Processor is ready

2. There are two windows in SPSS10.1 that represent the data. The first window,
activated witch the option « Data View » (see the green arrow), contain the data, at
that time the second window, activated by the option « VVariable View » (see the blue
arrow), contain information concerning variables of the data as shown in the
following window

Ele ES Wews [ads Tuwewdew grodoe Guohd Ll wiedes Helo
EIEIEI _IJ ] ] ) ] DI 2]
Topa |wmh| Decimals | Label | welwes | wissing | colemes | Age | Measuw :l
1 - b i e :] 2 Chemotheragy [ 00, Mo LT ;] Fight Oirelrwal
2t By A 2 Tima fwmeksl Mone ks A Right Scale
A siabus P ez [{] ) =Eaius I, Censomed | Fars 1] Highi Drdireal
[, Eomdn i b Warishiin Miss [ |4l | H:I
APES Procemoe mmady | i




2.

In column « TYPE », click on the first cell, after this, click on the small gray square,
the following window appears:

File Edit “iew Data Tranzform Analyze Graphs  Utilities
Windaw  Help
=|a8| = o] 5] =] 5 == =g
Marne Type YWidth Dec:imﬂ
1| cherno Murneric 2
2|time Mumeric B\ 2
J|status Mumeric 8 \ |2
4
5
E -
4 [ [, Data view 3 Variable vid| 4] | _>|_I
SPS5 Proc s

Yanable Type

' Mumeric
€ Comma width: [20

2ok Decimal Flaces: |4
™ Scientific notation I_

" Date
= Dallar
" Custom curency
" Shing

Cancel

il

Help

Choose the width of the column (for example 20) and the number of decimals (for
example 4). Select the dot, as such as, a decimal separator, and click on the button
“OK?”. Le aim of this procedure is to format the data before saving them in ASCI|I
format.

Repeat steps 2 and 3 for the remaining variables.

Répétez les étapes 2 et 3 pour les autres variables.

From the main menu of SPSS, select "Filed Save as"'.



Dans : ImBureau j ﬁl

_%‘ Poste de traval || Decalue [C1J5c ca SamplingD
% Mes documents [ dpsfb350029.p= 1 liste [ Semvices e
._-'-E_'E Yoizinage réseall 3 exemple 1 ueva 3 tempo

_ | conespondance 3 Help-DADA.0 1 Persarnel 3 tempod

_ 1 Dadd.0-26mars [ 1if-21133 1 Rappart_aU Ctest

_ 1 DAD4ERE [ Inegalité Cdrama [ testa

Maom IdataB.dat Erreqiztrer

Fazte

Tvpe: Fixed ASCI| [*.dat]

Annuler

IF,

¥ | wirite wariatle names to spreadeheet

9. Indicate that the type of the file is " Fixed ASCII (*.dat) ".

7. Note: SPSS does not include in the ASCII file the name of the variables that you have
saved. You can add these names by editing the saved file with a text editor such as
"WordPad". Write on the first line the names of the vectors (and save the file again.
(it is useful to have the names of variables before reading them in DAD). Any way, it
is strongly recommended to edit the file with a simple text editor and to check the
format and the separating type of the decimals. If the separator of decimals is comma,
it should be specified during the procedure of loading of the data in DAD.

10. Follow the instructions in the User * s Manual of DAD3.0 to download the ASCII file
in DAD.

11. When the SPSS database contains a high number of vectors or columns, it is useful to
save just those that will be useful in DAD. To save just a few SPSS vectors of data,
follow the next steps:

12. Click on the button "Paste"; the following window appears.



g Syntax1 - SPSS Syntax Editor M=l E3
File Edit Yiew Analyze Graphs LUilties Bun Window Help

SRS B o D=k bl »| 2| F |

WRITE OUTFILE="CAWINDOW S Bureautdatad. dat’
TABLE fALL.
EXECUTE.

|T |SF'SS Proceszsar iz ready o

13. Delete on the second line "TABLE/AII" and replace it by "/", followed by the name
of vectors that you wish to save, and finally by a dot ".":

g Swyntax? - SPSS Syntax Editor M=l E3
File Edit Yiew Analyze Graphs LUhlties Bun  Window Help

SRS B o D[k bl o] 2| |

WRITE QUTFILE="C3WYINDOW S \Bureaudatal. dat’
f chemo time.
EXECUTE.

|T |SF'SS Proceszsar iz ready o

14. From the main menu of this last window select "Run All". The file that will then be
saved will contain only the desired vectors of data.
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