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isAbstract. The GUHA method for automatic generation of hypotheses
presented in this paper. This technique is based on mathematical logics and one
of its advantages is not to assume any statistical distribution between the data.
With the rules generated from GUHA it is possible to automatically extract
models from data. This article is focused on the study of the interacting
variables which are considered as indicators of social inequality, such as
potable water and electricity availability among others. Using this data the
results indicate us that some variables have a higher incidence than others.
Furthermore, we demonstrate that GUHA is an interesting approach for
obtaining automatic models from variables. This is experimentally evaluated on
variables related to social inequality.

1. Introduction

The General Unary Hypotheses Automaton (GUHA) was first introduced by Р.

Háyek, I. Havel and M. Chytil [1]. GUHA is a method for automatic generation of

hypotheses based on empirical data. GUHA is one of the oldest methods of data
mining [1]. The principle of this method is to let the computer generate and evaluate
all hypotheses and select those that are interesting from the point of view of the given

data and the studied problem. It is important to mention that GUHA is not a method to

verify previously formulated hypotheses.
GUHA systematically finds "all interesting hypotheses" from the point of view of a

specific problem based on given data. This contains a dilemma: "all" means “as many

as possible", and "interesting" implies to create "not too many" rules. To cope with

this dilemma, one may try systematically different GUHA procedures. Once a specific

procedure has been selected, it is necessary to adjust the values of its different

parameters. All the specifications and results referred in this paper were obtained

using the specific procedure known as GUHA-ASSOC.

This article is focused on the study of the interacting variables which are

considered as indicators of social inequality. In order to evaluate experimentally the

GUHA method, we analyzed 27 different social variables measured for each of the 32
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states of Mexican Republic. These variables are considered as indicators of social

inequality. The data base used in this analysis was taken from the INEGI (Instituto

Nacional de Estadística, Geografía e Informática) [10, 11 and 12].

2. GUHA Method

GUHA is a method for automatic formulation of interesting hypotheses supported by

given data, and this is done by means of computer procedures. These hypotheses

express statements concerning all variables from our sample. In general, the data can

not guarantee the truthfulness of such hypotheses, but offer support and make them

plausible.

The data to be processed can be represented as a rectangular matrix:

D:=(d) (1)

where di is the value of the j-th attribute for the i-th object. Thus, the rows of matrix

D correspond to the objects belonging to our sample and each column stand as a
variable of interest, e.g., objects may be the states and attributes may be social

variables.

It is important to keep in mind that GUHA produces multifactorial hypotheses.
Therefore, these hypotheses express relations among single variables, pairs, triples,

quadruples and further; and not only one-on-one relations.

3. General Procedure of GUHA

The hypotheses in GUHA-ASSOC exhibit the following structure "A~S" (properties
of A are associated with S), e.g., smoking and cancer; where "" stands as some

notation of association for generalized quantifiers. A is called antecedent and S the

succedent ofthe statement "A~S". A special case of association A~S is the implication
of the form A→S ("A makes S likely"). Therefore, implicational quantifiers in some
sense estimate the conditional probability P(S|A) [4].

Each generated hypothesis is evaluated as a statement on the data matrix. If the

processed data matrix has no missing data items', each pair A and S produces the

corresponding four-fold table:

Table 1. Four-fold table

Variable S -S Total

A a b r:= a+b

A C d s:= c+d
Total k:= a+c 1:= b+d n

1 There exist some special considerations for handling missing values in GUHA; for more
information see [5].
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5.3 Results of the succedent Extreme Poverty

The GUHA method generates 317 valid hypotheses from the succedent Extreme

Poverty. The most significant hypotheses of this succedent are the following:

I) A = %No_potable & %Ground_floors & %Men_2wage & illiteracy_M &

illiteracy_W & P3 Sec & %No_drainage (extremely low) → S = E_poverty

(extremely low)

S -S S -S S S S -S

A 3 1 4 A 2 2 4 A 2 3 A 2 1 3

-A 1 27 28 -A 2 26 28 -A 2 27 29 A 2 27 29

4 28 32 4 28 32 4 28 32 4 28 32

Confidence = 3/4=75% Confidence = 2/4= 50% Confidence = 2/3= 66.6%Confidence = 2/3= 66.6%

S S S S S

A 2 3 A 2 2 4 A 3 4 7

-A 2 27 29 A 2 26 28 -A 1 24 25

4 28 32 4 28 32 4 28 32

Confidence = 2/3= 66.6% Confidence = 3/7=42.8%Confidence = 2/4=50%

If the percentage of population without potable water and the percentage of

population with ground floors and the man population earning up to two minimal
wages and the percentage of man illiteracy population and the percentage of woman

illiteracy population and the population up to 3rd grade of secondary education and the

percentage of population without drainage are extremely low then the extreme

poverty is extremely low.

J) A = %No_potable & %No_electricity & Illiteracy_M (extremely low) S =

E_poverty (extremely high)

S -S S

S-

S S

A 2 2 4 A 2 2 4 A 2 1 3

¬A 1 27 28 A 1 27 28 A 1 28 29

2 29 32 3 29 32 3 29 32

Confidence = 2/2= 50% Confidence = 2/4= 50% Confidence = 2/3= 66.6%

If the percentage of population without potable water and the percentage of
population without electricity and the percentage of man illiteracy population are
extremely low then the extreme poverty is extremely high.

6. Conclusions

By means of GUHA method we are able to obtain several hypotheses which relate
different variables (in this specific case social inequality variables).
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For each hypothesis we compute a percentage of confidence. Using this measure is

possible to define if the hypotheses can be consider as truth or could be rejected, e.g.,
the hypotheses D states "If percentage of population without drainage is extremely
low then infantile mortality rate is very high". As we can see, this particular
hypothesis make no sense, and if we evaluate the value of its % of confidence we can

see that shows a very low value compared with the other hypotheses. Thus, we define

this hypothesis as non reliable.

On the other hand, the hypothesis E "If the percentage of urban population and
immigration rate are extremely low then the degree of marginalization is very high"
shows the highest reliability and can be considered to model some of these social
variables.

Using the hypotheses with higher reliability we can design models that allow us to

characterize these sorts of phenomena. Therefore, the GUHA method implicitly gives
rise to these important models through the determination of specific rules with any
assumption of statistical distribution between the data.
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