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1.Introduction
Classifying multivariate statistical data is a necessary type of analysis for various statistical
methods in applications. There are three methods for grouping the observations. These are; clustring
analysis, discriminant analysis and logistic regression analysis. In clustring analysis, for the
observations it is unknown how many group numbers they have been assigned. But in discriminant
and logistic regression analysis the group numbers have been known[2,4].
Logistic model has been used since 1845. It is generally used in searches including socialeconomic topics. In earlier times, it was used for identifying an analytic mathematical model of
population increasement for socities[2].
Under the lack of the assumptions of normality, common variance, logistic regression
analysis is an alternative one for discriminant analysis and crosswise tables. If the dependent
(response) variable is a discrete variable having double or more levels like 0 and 1; because of the
lack of normality assumptions; logistic regression model is an alternative method to linear
regression anlaysis. Because of having no constraints of the assumptions, the solved model is very
flexible and easy interpereted. So logistic regression model is preferred [2,4].
Least square method is used for estimating the parameters in linear regression models. But
this method has some disadvantages, so there may be difficulties in operations. Because of this
reason in the mathematical programming models; MINMAD method is used alternatively for this
approach. In the first study done in 1955; for the linear regression models MINMAD method is
used and it is established a relation between MINMAD and linear programming method [1,3].
In this study, firstly, logistic regression model is modelled as MINMAD problem. Then, to
solve for this constituted problem is used multi-objective programming approach.
2. Logistic Regression Model
Multiple regression model is defined as follows,
k

Yi = β0 + ∑ βj X ij + εi

i=1,2,...,n

j =1

(1)Where, E (εi ) = 0 and Var (εi ) = σ 2 . Equation (1) can be rewritten by the means of expected
value as,
k

E (Yi / xi 1 , xi 2 ,..., xik ) = β0 + ∑ β j X ij + εi

(2)

j =1

In this model, while there is a continiousness condition on dependent variable Y. So that
dependent variable Y can be valued with all values between − ∞ and + ∞ . In Equation (1), Y
having only values 0 and 1 this rule is omited and as P(Yi = 1) , (the probability of i th observation
valued 1) then the expected value is;
k

E (Yi ) = 1 × P(Yi = 1) + 0 × P(Yi = 0) = β0 + ∑ βj X ij + εi

(3)

j =1

Equation (3) can have the probabilities in the interval [0,1]. This model is called “linear probability
model”. In this model, when dependent variable is 0 or 1, the error term εi is ,
1

Yi = β 0 +
Y i = β0 +

k

∑β
j =1
k

∑

j =1

j

X ij + ε i = 0 ⇒ ε i = − β 0 −

k

∑β
j =1

β j X ij + εi = 1 ⇒ εi = 1 − β 0 −

j

(4)

X ij

k

∑β
j =1

j

(5)

X ij

Regarding to the error term the assumptions
E (εi ) = 0
and

(6)
k

k

j =1

j =1

Var (εi ) = P(Yi = 1) × [1 − P(Yi = 1)] = [ − β0 − ∑ βj X ij ] × [1 − β0 − ∑ β j X ij ]

(7)

are proved. Error terms has the binom distibution with such parameters [2,4].
3. Multi-Objective Programming For The MINMAD Logistic Regression Model
The first study about the application of the optimization methods in statistics is made in
1955. In this study, minimum absolute mean deviation (MINMAD) also known as the L1 -norm is
used in regression model and it is formulated as linear programming and solved by simplex
algorithm [1,3].
Later, for the MINMAD regression problems solution modelled as linear programming
problem solved by the simplex algorithm. In this algorithm, some modifications has been applied
for variables which one enter and remove from basis. Then in the selection of basic and nonbasic
variables, an algorithm was given with changes[3].
There are a lot of studies having used both L1 -norm and optimization methods. In solving
the multiple linear regression problems by linear programming methods, making use of simplex
method, for the purpose of special methods and unbiased estimators, special algorithms put forward.
Using the relationship between primal and dual problems, there can be done an analysis of duality
and sensitivitv[3]
For the logistic regression, MINMAD regression approach is considered an,
Minimize ∑ d1
Minimize ∑ d 2

Xβ + d1+ − d 2+ = 0
Xβ + d1+ − d 2+ = 1
β isareti belirtilmemis (8)
d 1− , d 1+ , d 2− , d 2+ ≥ 0
k

k

j =1

j =1

is obtained. Where d1 = [− β0 − ∑ βj X ij ] and d 2 = [1 − β0 − ∑ βj X ij ] .
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Resumé
Dans ce travaille, on proposera l’approche de “plusieurs buts programme” pour le modele logistique
regression qui a modelisé par “MÝNMAD” probléme.
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