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Introduction   

This publication consists of lessons in Quantitative Techniques 

according to the ministerial program directed to third-year students in 

Development Economics. The content of this module is considered an 

essential educational tool that helps students understand the 

quantitative aspects of economics, with a focus on analyzing 

economic phenomena through models and statistical methods.   

The goal of providing these lessons is to achieve the following skills:   

- Understanding the definition of economic measurement and its main 

objectives in analyzing economic theories.   

- Enabling the student to apply simple and multiple linear regression 

models to solve economic problems.   

- Comprehending growth and development models and input-output 

analysis.   

- Recognizing the relationship of economic measurement with other 

sciences such as mathematical economics and statistics.   

 

These lessons contain five main chapters, which are:   

- Chapter One: Economic Measurement.   

- Chapter Two: Simple Linear Regression Analysis.   

- Chapter Three: Multiple Linear Regression.   

- Chapter Four: Growth and Development Model.   

- Chapter Five: Input and Output Analysis.   

 

It is our sincere hope that students find these lessons user-friendly, 

with clear and logical explanations, and a plethora of examples. 
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First: Definition of Economic Measurement 

Economic measurement (econometric) is a branch of economics that is 
concerned with quantitative analysis of real economic phenomena, 
using appropriate statistical induction methods, that is, it is the science 
that uses methods of induction and statistical inference to detect 
objective economic laws and quantify their action. 

Quantitative analysis of economic phenomena is an attempt to verify 
the economic relationship and ensure its logic in representing the 
complex reality expressed by economic theory in the form of 
hypotheses, and economic measurement depends on measuring and 
analyzing economic relations on the integration of economic theory, 
mathematics and statistical methods in an integrated model, with the 
aim of evaluating the features of that model and then choosing 
hypotheses about a particular economic phenomenon, and finally 
predicting the values of that phenomenon. 

Second: Objectives of Economic Measurement 

Three basic objectives of economic measurement can be identified: 

2-1 Analysis and testing of various economic theories: The 
analysis and testing of economic theories is a major objective of 
economic measurement, and economic theory cannot be considered 
correct and acceptable unless it passes a numerical quantitative test that 
shows the strength of the model and explains the strength of the 
relationship between economic variables. 

2-2 Policy formulation and decision-making: Economic 
measurement contributes to policy-making and decision-making by 
obtaining numerical values for the parameters of economic relations 
between variables to help governments in making current decisions in 
terms of providing different formulas and methods for estimating 
flexibility, technical parameters, marginal cost, marginal revenues, 
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marginal tendency to consume, saving, investment, etc. At the level of 
the institution or state. 

2-3 Predictions of the values of economic variables in the 
future: Economic measurement helps governments in setting policies 
by providing numerical values of parameters (parameter) economic 
variables and predicting what will be the economic phenomenon in the 
future, these forecasts enable policy makers and decision makers to 
organize economic life and take certain measures to influence certain 
economic variables, for example, if the government wants to know the 
different effects of monetary policy on inflation and 
unemployment, What is the expected impact of the increase in the 
prices of alternative or complementary goods on the required quantity 
of original goods, as the economic measurement will determine the 
level of quantity whether it is high or low and so on for the rest of the 
economic phenomena and what is related to the future. 

  
Third: The relationship of economic measurement with other 
sciences 

Economic measurement has a close relationship with economic theory 
and mathematical economics, economic statistics, and mathematical 
statistics, these branches are integrated in order to provide numerical 
values for the parameters of different economic variables, but none of 
these branches is a substitute for economic measurement, and this can 
be clarified as follows: 

1- The economic theory studies the relationship between economic 
variables, the microeconomic theory, for example, states that the 
increase in the price of a commodity causes a decrease in demand for it, 
so this theory assumes an inverse relationship between the price and the 
required quantity of the commodity, but it did not give any numerical 
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measurement of the relationship between these two variables, so it did 
not show the amount of decrease in the required quantity associated 
with a certain change in price, so this task becomes one of the tasks of 
economic measurement after describing it mathematically. 

Thus, it can be said that the relationship between economic variables 
inspired by economic theory remains an abstract issue unless it is 
estimated in the light of realistic statistical data, which is one of the tasks 
of economic measurement (determining the quantitative nature of the 
relationships between the current economic variables in a particular 
reality guided by economic theory). 

2- Mathematical economics is concerned with reformulating the 
relationship that has been determined by relying on economic theory 
mathematically, that is, in the form of mathematical equations and 
symbols without measurement or numerical proof of those 
formulations, measurements and proof are among the tasks of economic 
measurement. 

3- Economic statistics Its role is limited to collecting statistical data on 
the economic variables that make up economic relations, recording 
them, scheduling or drawing them, and the role of economic 
measurement is to analyze and test the type of relationship between the 
variables in order to know the extent to which the results match with 
the operative economic theory. 

4- The subject of mathematical statistics is equipped researcher 
analytical tools used in the study of relationships between economic 
variables and in special ways to address estimation errors in preparation 
for use in achieving the objectives of economic measurement. 

Thus, economic metrology can be seen as the meeting point of three 
main sciences: economics, mathematics and statistics,  
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Fourth: The Economic Model 

The model is a simple and general presentation or presentation of the 
complex situation that the phenomenon usually has in nature, and it 
reflects the basic elements that control this studied phenomenon and the 
mutual influence relations between them, the model is the tool used by 
the researcher in order to try to understand and explain the phenomena 
first, and then be able to estimate them and obtain expectations of their 
development in the future, and the difficulty of modeling lies in the 
need to highlight the basic elements of the phenomenon from the point 
of view of the problem to be interpreted by the researcher, so the 
phenomenon is one It can have several different models depending on 
the goal the researcher wants to reach and depending on the problem he 
wants to address. 

The economic theory gives us the general theoretical basis for the 
nature of the phenomenon and its pattern of work and what are the 
basic elements that control it and the nature of the relationships 
between them, i.e. the form of mutual influence between them, 
depending on this theoretical basis, the researcher in economic 
measurement forms the assumed model and then estimates any 
calculation of its coefficients and finally divides it and from which it 
adopts or rejects it. 

The standard models enable economic assistants and managers to make 
estimates and calculate quantitative forecasts for various economic 
variables, which helps them to make decisions and develop various 
economic policies effectively, economic measurement can, for 
example, provide a model of the quantitative relationship that links 
disposable income to spending on consumption, and from it we can 
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know the potential impact of the change in the disposable income of 
the individual on the change in the required quantity of a commodity, 
as well as knowing the quantitative model of the relationship that links 
the price of a commodity and the quantity It is possible to calculate 
quantitative estimates of the elasticity of the demand for this 
commodity, which allows to know the relative impact of the increase in 
price on the required quantity of that commodity, and we can know 
the effect of increasing the price of a commodity on the required 
quantity of the substitute or complementary commodity. 

Standard models also allow measuring the potential impact of an 
increase in the interest rate on investment, the potential impact of 
monetary and fiscal policy on consumption and investment and thus on 
inflation and unemployment. 
 
 

Fifth: Types of models 

There are several types of economic models, the most important of 
which are 

5-1Linear and nonlinear models: This division depends on the 
mathematical form that the relationship between the variables of the 
model takes, the relationship may be of the first order (can be 
represented linearly) and may be in a higher form, and that relationship 
may take other mathematical forms such as exponential or logarithmic 
form. 

5-2 Macro and micro models: Models can be divided according to 
the comprehensiveness of the model in the sense that some models 
include entire sectors in the national economy while others are 
concerned with small units in those sectors, and the model that includes 
the entire sectors is the total model, while that which includes small 
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units is the micro model, and examples of macro models are the 
national consumption model, investment models, national income 
models, and foreign trade models, as for examples of partial models, 
production models of a particular commodity, enterprise balance 
models Similarly, in general, macro models are concerned with whole 
sectors, while micro-models are concerned with certain parts of sectors. 

5.2.1 Macro models: models whose structural equations are based on 
the macroeconomic analysis of the variables of the national economy, 
for example, the total economic model of national income. 

5.2.1 Micro models: They are models that address the behavior of a 
company, institution or part of a particular sector in the national 
economy, for example, the supply and demand model for a particular 
commodity and the short-term cost model. 

5-3 Open and closed economic models: Economic models can be 
divided according to the extent of the participation of the national 
economy in international trade and its impact on it and its impact on it 
through the movement of exports and imports, and its role in the 
movement of the economy, if the model contains these two variables 
(or some of their parts), the economy becomes an open economy to the 
outside world, otherwise it is closed and the extent of the openness or 
closure of the economy depends on many factors, the most important of 
which are the economic policies followed in the state and the degree of 
its control and control over commodity flows. and cash to and from the 
rest of the world. 

5.3.1Closed economic models: If the economic model includes a 
number of equations representing the different economic sectors 
without showing between them the foreign trade sector, then this 
model is called the closed economic model. 
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5.3.2 Open economic models: Macroeconomic models that take 
into account the foreign trade component is called open models. 

5-4 Static and moving economic models: This division depends on 
the role played by time, whether in the formation of variables or the 
formation of the model itself, time may determine an important factor 
in the formation of the general trend in the phenomenon, it is in this 
case one of the external variables that enter into the formation of the 
model, and at other times the synchronization of variables may be 
different, and therefore there are slower periods in the model and may 
be the same in all variables in the sense that it has one impact on them, 
or it may be without Effect in some cases. 

5.4.1 Static economic models: They are models in which time is not 
one of its variables or influential in changing the values of one of the 
variables included in it, that is, without a period of time regression, and 
this means that each variable has a certain value in the year in which it is 

located, for example, the static demand function is as follows:  t tf PD  
 

5.4.2 Moving economic models: They are models in which time is 
one of its variables or influential in one of its variables, these models 
show how time affects economic variables, and these models are more 
realistic, for example, the moving display function is as 
follows:   t t 1f PS   

 

That is, the supply in the current year (t) depends on the price of the 
commodity in the previous year (t-1) and the kinetic variable is called a 
time-bound variable such as (Pt-1). 

  
Sixth: Components of the model 

The model consists of 
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6-1 Model equations: The economic model consists of a set of 
equations called these structural equations because they show the basic 
structure of the model to be built, and the number of equations varies 
from one model to another depending on the type of model and the 
goal of its construction and structural equations are divided into: 

6.1.1Behavioral equations: They are equations that express the 
functional relationships between economic variables and can be 
expressed by a function with one independent variable or several 
independent variables. 

6.1.2Declarative equations or identities: equations that express an 
economic relationship resulting from agreed definitions or are the 
relationship that determines the value of the dependent variable by 
defining it in the form of an equal relationship. 

2.6 Model variables: Model equations consist of a number of variables 
that can be classified into several types as follows: 

6.2.1Internal variables: They are the variables that affect the model 
and are affected by it, and their value is determined from within the 
model by coefficients and values of external variables, and these 
variables (internal) are also called dependent variables. 

6.2.2 External variables: They are variables that affect the model and 
are not affected by it and their value is determined by factors outside the 
model and sometimes their value is determined by another model 
different from the original model and these variables are called (external) 
independent variables. 

6.2.3 Time-bound variables: variables that belong to a previous 
period of time or whose values are taken from the previous period, such 
as (Yt-1), which represents the income of the previous year. 
 

Seventh: Economic measurement methodology 
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Economic measurement is concerned with measuring the coefficients of 
the model used in estimating and predicting the values of economic 
variables, and this requires following a certain methodology in research, 
because the relationship between economic variables is causal, meaning 
that the change in some variables has an impact on other variables, and 
this methodology can be determined by the following steps: 

7-1 Characterization stage: The stage of characterization 
(formulation) of the model is one of the most important and difficult 
stages of building the model, through what it requires to determine the 
variables that must be included in the model or that must be excluded 
from it, and at this stage economic theory and mathematical economics 
are relied on to convert the mentioned relationship into mathematical 
equations using symbols to determine the type and direction of the 
relationship between economic variables, and mathematics is also relied 
on, such as the relationship between the required quantity of a 
commodity (Dx) and price (Px) and income (Y) where the above 
relationship is formulated as follows: x x0 1 2D B B P B Y     
 

From the theory of demand, it is expected to obtain a negative signal for 
the coefficient B1 because there is an inverse relationship between the 
required quantity of a commodity and its price according to economic 
theory and a positive sign for the coefficient B2 because there is a direct 
relationship between the required quantity and consumer income. 

7-2 Estimation stage: At this stage, data related to the economic 
phenomenon (problem) under study are collected, and then the 
parameters of the relationship that have been described and formulated 
mathematically in the first stage are estimated, i.e. the estimation of 
numerical values of the features (B0, B1, B2) in the previous demand 
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function, and at this stage the estimated parameters must be divided in 
economic, statistical and standard terms. 

Economically, the values and signals of the estimated model features are 
compared with the values and signals related to these parameters in the 
light of economic theory. 

- Statistically, the total and partial deviations in the variables that make 
up the model and the significance of the features are calculated through 
the tests of Student (T) and Fischer (F) and the coefficient of 
determination (R2

). 

- In standard terms, the compatibility and fulfillment of the hypotheses 
of the random variable is tested on the proposed standard model, as the 
existence of difference means that there are problems, including the 
problem of self-correlation, multiplicity, and instability of homogeneity 
of variance, which will be discussed in detail later. 
 

7-3 Testing stage: At this stage, the strength of the estimated model is 
tested by adopting certain statistical methods to ensure the validity of 
the model and its ability to predict, and the researcher may face here 
several problems, including the problem of heterogeneity of error limit, 
self-correlation or linear duplication and other problems, and the 
researcher must address these problems before starting the evaluation 
process. 

7-4 Forecasting stage: There is no one who objects to the need to 
predict the future and identify it in advance before its arrival and at 
various macro and micro levels and in various economic and social fields 
and for various short, medium and long periods, and therefore at this 
stage future estimates are prepared for the studied variables such as the 
volume of demand for the commodity (Dx) But before using the 
estimated model in forecasting, the quality of the overall performance of 
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the estimated model must be ascertained, and then the results reached 
are applied to reality and used in the forecasting process, and the 
research methodology in economic measurement  
Second Theme: Simple Linear Regression Analysis 

First: Determine the value of the model parameters 

1- Definition: This model is considered one of the most common 
models in standard practice due to its ease of use and calculation of its 
parameters and applications, in addition to that, there are many 
economic relationships that take this form models, and the simple linear 
regression model is a standard model that expresses the existence of a 
linear relationship between two variables, one of which is the 
dependent variable (Yi) and the second is the independent variable (Xi) 
and takes the following algebraic form: 
 

i i i
...................(01)Y X  

 

  
Where: 

i: Viewing number  i 1,2,3,............,n  
i

X : The watch value (i) of the independent variable. 

  and  :Unknown community landmarks where: 

:Parameter of intersection or stator, intersection of line with axis of 
hierarchies

i
Y 

 

 :The coefficient of the linear model "regression coefficient" or slope 
indicates that if it changes 

i
X  Bone unit the function

i
Y  changes by . 

i
 :Error limit or noise or random element, for example if relation (01) 
refers to the consumption function

i
Y  In terms of disposable 

income 
i

X  then 
i

  It refers to various random elements other than 
income that go into the interpretation of the consumption function 
such as taste or consumer mood. 
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3- Analytical method for estimating the parameters of the 
simple linear model: We will use the most important method of 
estimating the parameters of the simple linear model, which is the 
ordinary small squares method according to the following conditions: 

- The two phenomena should have a clear dialectical relationship. 

- One of them is caused and the other is causing. 

- The two phenomena should be measurable. 

This method aims to reduce the squares of the differences between the 
real values and the estimated values of the dependent variable, which 
are the squares of the random variable  i

i

n n 2
2

i
i 1 i 1

e Y Y
 

    
 

4- Estimation of the parameters of the simple linear model: It 
has already been mentioned that the features of the community in 
relation No. (01) are (    ) Unknowns, and to estimate the two 
parameters we follow the ordinary least squares method. 

We have the equation of the regression line of society as follows: 

i i i
...................(01)Y X  

 

Due to the statistical difficulty of estimating the features of the 
population, a random sample is drawn and then the values of the 
features are estimated by the following equation, which is called the 
sample regression line as an estimate of the population regression line. 

i i i
...................(02)Y X e  

 

To estimate
i

Y  independently of 
i

X  This is done by the following 
equation 

i i
.......................(03)Y X 
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Equation (03) is called the regression line equation and the sign (^) 
indicates the estimated values, not the real and each of its 
points iY  represents the estimated value, and through equation (02) and 
(03) it is clear that the actual observations 

i
Y  deviates from 

estimations iY  by 
i

e  As shown in the following figure: 

 
 
 

 

 

 

 

 

 

 

 

 

 
 

Equation (02) can be written from equation (03) as follows: 

i i
i

Y .................(04)Y e  
 

5- Ordinary least squares method and their 
properties: The ordinary least squares (OLS) method is used in 
estimating the slope of unknown regression, which is the method that 

i
Y

i
X

Y

X

iY  الإنحراف الكلي

 
 

 i
Y Y

 iY Y
 المفسرالإنحراف 

 

 
 

 الإنحراف غير المفسر

 

 
 

 ii i
YY e 

i
X

i
Y

i i
Y X
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reduces the sum of the squares of deviation of real values
i

Y  About 
Estimated Values iY  
 

5-1 Steps of the ordinary least squares (OLS) method: Since the 
data values of 

i
Y  and i

X  Its spread is around the regression line, the 
deviation of each real value of 

i
Y  About the estimated value of be 

iY    by    
i

e That is 

i ii i
i i

Y YY Ye e     
 
 
 
By squaring both sides of the equation and entering the sum on both 
sides, we find:  

 
2

2

i i iYYe                                 
And compensating for iY  Equal to it, we find:                     
            

2
2

i i i
....................(01)XYe    

 

And as a mathematical condition to minimize 2

ie  Fractional derivatives 
of the first order are taken for each of the   and   Equating each of 
them to zero, we find:                                                                              

 
2
i

i i
02 0

e
XY  







  

 
Dividing by (-2) And decoding the parentheses we find:  

  
i i

Y n X ...................(02)    

Dividing by (-2) and expanding the parentheses we find:  
2

i i i i
X Y X X .....................(03)      
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Equations (02) and (03) are called the natural equations (instantaneous) 
where (n) the number of observations and 

i
X  and i

Y  It is always known 
as the values of the real observations, and once they are substituted into 
equations (02) and (03) and by solving them simultaneously, we get the 
values of (  and  ) which represent the estimations of the two real 
parameters (  and  ). 

From the two natural equations can estimate the coefficients (  and  )  
of as follows: 

 
i i

Y n X ...................(02)    

We have from the above  

Dividing both sides of the equation by n we find 

 Y X Y X...................(04)     

We have equation (03)  
2

i i i i
X Y X X .....................(03)     

We substitute (04) in (03) and we find: 

   2 2
i i i i i i i i i

X Y Y X X X X Y Y X X X X             

Dividing both sides of the equation by n we find 

2 2

i i i i i i i i

2
2i i i

X Y X X X X Y X

n n n n n n

X Y X
                                                                  

n n

Y X YX XX

YX X

      

   

   

 

     

 
 

 

We extract the value of the parameter   As follows 
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i i
2

2i i i

2
2i

i i

2
2

i

X Y
X Y X n

Xn n

n

X Y
                                                      

X

YX
YX X

X

YX

X

n

n

 
      

  


 



 




 







 

Therefore, the regression coefficient is the ratio between the common 
variance of the two variables and the variance of the independent 
variable, i.e.: 

 
 

i i

i

cov X ,Y
 

var X
 

 
 

The regression coefficient relationship can also be written as follows:  
  

 
i i

2

i

X X Y Y

X X
 

 






 

Important: To ensure that the two parameters   and   By the least 
squares method, the square of the remainder is as small as possible, we 
calculate the determinant of the second-order partial derivatives matrix 
of the estimated parameters, i.e. we extract the Hessi determinant (H) as 
follows: 

2 2 2 2
i i

2

2 2 2 2
i i

2

e e

H
e e

 
 
 
 
 
 
  

 




 

 

 

 
 

We have from the above 

 
2
i

i

i

i

i

i

i

02 0

            = 02 02 02 0

           = 02 02 02 0

e
X

X

X

Y

Y

Y n

  

   

   







 

 



  

 



 

 

We partially differentiate the second time of the parameter   We find   
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2 2
i

2
02

e
n






 

We do the partial differentiation for the second time of the two 
parameters    and   We find   

i

2 2
i

02 X
e







  
 

We also have  

 
2

i

i

2
i i

i i

i i

e
02 0

            =-02 02 02 0X

X X

X X

Y

Y


   



  



 




  

 

We partially differentiate the second time of the parameter   We find   
2 2

i 2
i2

02
e

X






 

We do the partial differentiation for the second time of the two 
parameters   and    We find   

       

 
22

i i

2 2 2 2
i i

2
i

2 2 2 2 2
i i i i

2

X X 0

e e

02n 02 X
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6. Other methods for estimating model parameters   and    : to 
estimate model parameters   and    We use several methods, 
including:
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nhsm:  

 
2

2 2 2 2
2,n 2 1 ,n 2 ,n 2 1 ,n 2

2 2 2 2
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n 2
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

   
     



 
   
    

  
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 
           


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sio c snhmosco hsoodsnd hT nT n dd nT

                               
   

2 2

2
2 2
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n 2 n 2
P 1

 


 

  

 
    
 
 
 

   
 

 

lsimtAo :ed d oio Tndo mnon nT oio edosh sT orndedo  

doooftos:  

h- ehsm oio c snhmosco hsoodsnd n d e oi  nsm  no n Thashnhcnsco dosod  n e5 % ? 

(- ehsm oio c snhmosco hsoodsnd n d 2
 n Thashnhcnsco dosod  n e5 % ? 

imo  eAoifeD:  

ehsco oio Tndedo Th o n 30 hT 2 ssts nsa oio c snhmosco hsoodsnd nhdd eo 

Tsenoco o  n eosmoso mhTodhesoh s  ( T  )nhoi n moadoo  n ndoom d  ( n-2 a) 

eh-ehsmhsa oio c snhmosco hsoodsnd n d e oi  nsm  no n Thashnhcnsco dosod  n e5 

% 

1-1 donitsfDn imo titimoiot   :no inso oio c snhmosco hsoodsnd ncc dmhsa o  

oio n dd nhsa ousnoh s 

n 2 n 2

1 1
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P T T 1 
   

 
 
 
 

        

oio 2
 n dd nhsa sndsoT nhdTo  aa  var   

no ts n nd d oio ne so oino
2

2
i

2 01
N

n

X

x
, 

  
   

  
  

  


 

no orodnco oio sndso  n oio Tsd  n oio dodnhsmodT nT n dd nT :  

   

    

   

  

2

2
2

i i i i

2 22
2 2
i i i i

2
i

1632,92 01,4869 672 147,2048
  

1632,92 01,4869 999,20 147,2048e Y Y X X Y Y

e Y Y X X e

e

       
 

        

  

  

   



dnsm d odd d sndhnsco nT n dd nT :
2
i2 147,2048

24,53413
n k 08 02

e
   

 
 

 

nnoiodnohcnd oreoconoh s nsm sndhnsco ndo nT n dd nT 
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 

 

 

 
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2
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i

2

2
i

2

2

E
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x
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



    
        

     
   
             

 









 



  

no s n cndcsdnoo oio onesdnoom eosmoso sndso cndcsdnoom no n Thashnhcnsco dosod 

 n e5 %. 

- eosmoso n k n 02 06
0.975tab tab01 01

2 2

02, 447T T T T T 
 

 
    onesdnd sndso 

sio odsTo m dnhs hT

    
 

n 2 n 2

1 1
2 2

0,95

24,4858 02,447 14,896 24,4858 02,447 14,896 0,95

15,0416 33,93

P T T 1

P

 
   

 
 
 
 



 

 

  

     

     

1-2 donitsfDn imo titimoiot   :no inso n c snhmosco hsoodsnd ncc dmhsa o  

oio n dd nhsa ousnoh s 

n 2 n 2

1 1
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P T T 1 
   

 
 
 
 

        

oio 2
 n dd nhsa sndsoT nhdTo  aa  var   

no ts n nd d oio ne so oino                                                              

 
2
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2

N
X X

, 
 
 
 
 
 

 



 

sio dnoiodnohcnd oreoconoh s nsm sndhnsco ndo nT n dd nT  

 

 
 

2
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  
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sio odsTo m dnhs hT
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 
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 
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 
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   

     

seotim:  iosi imo tiAfsfii ei imo mesoA o fDn  iiif ifsiA iDs moi otomoDi 

ieeA  

 s  dmod o  Tosmn oio usndhon nsm onnocohsosoTT  n doedoTosohsa oio ed e Tom 

doadoTTh s ousnoh s eoonoos  i iX ,Y  no c smsco nino hT cnddom n TonohTohcnd 

Thashnhcnsco ooTo a sio nsscoh s  n oihT ooTo hT o  osTsdo oino oio ed e Tom 

doadoTTh s d mod oredoTToT nodd nsm onnocohsodn oio usndhon  n oio dodnoh sTihe 

eoonoos oihT ooTo a  i iX ,Y sihT ooTo c sThToT  n Tosodnd donTsdoTa oio d To 

hde donso  n nihci ndo:  

04-01 noiotmfDiifeD seoiifsfoDi iDs settoAiifeD seoiifsfoDi :  
04-01-01 seoiifsfoDi ei soiotmfDiifeD  ( 2R  ) : o hT oio dnoh  eoonoos oio 

cinsao hs oio oTohdnoom sndsoT  sod oio o ond cinsaoa  o cns ndT  eo cndcsdnoom 

shn oio c dedodoso nhoi doTeoco o  oio cinsao hs oio doThmsndT  sod oio o ond 

cinsaoa  

no inso oio ne so                                ii i
Y eY    

eseodncohsa Y nd d e oi ThmoT  n oio ousnoh s nsm TseTohosohsa i
e hoT ousnda no 

nhsm:                       i ii iY Y Y Y Y Y      

dn Tusndhsa e oi ThmoT  n oio ousndhona hsTodohsa oio Tsd nsm mhshmhsa en n, no 

nhsm:  

     
2 22

i iii
Y Y Y YY Y

n n n
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 
 
 

 

seiiA titfiDso  ( SST  = )ostAifDos titfiDso  ( SSR  + )oDostAifDos titfiDso 

et to fsoiA titfiDso  ( SSE ) 

niodo 

SST :Total Sum of Squares 
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SSR : Regression Sum of Squares 

SSE : Error Sum of Squares 
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seDsAo feD :no c scdsmo oino oio hsmoeosmoso sndhnedo )ssdeod  n nondT  n 

Todshco( orednhsT ne so 9ea98 %  n oio cinsao  ccsddhsa hs oio moeosmoso 

sndhnedo )nsssnd nnaoa)  

04-01-02 settoAiifeD seoiifsfoDi  ( r  ) :s ddodnoh s donsT oio orhToosco  n n 

dodnoh sTihe eoonoos on   d d do eios dosna nsm oio donTsdo en nihci oio 

moadoo  n c ddodnoh s hT donTsdom hT cnddom oio c ddodnoh s c onnhchoso a nihci hT 

Tnde dh om en oio Tnde d  ( r  a)Thsco c ddodnoh s nsndnThT odonoT nsn on  

sndhnedoT hmosohcnddn nsm oiodo hT s  mhTohscoh s eoonoos oio sndhnedoT sio 

moeosmoso nsm oio hsmoeosmoso sndhnedoa nsm enTom  s oihTa c ddodnoh s nsndnThT 

nTTsdoT oino e oi sndhnedoT ndo dnsm d  d cinsco asihT doushdoT oio ed enehdhon 

 n n s ddnd mhTodhesoh s nsm cns eo cndcsdnoom nT n dd nTa nihci hT oio Tusndo 

d  o  n oio c onnhchoso  n moooddhsnoh sa haoa                 2r R   

sio sndso  n oihT endndoood 01 r 01    sndhoT 

sio c ssocoh s eoonoos on   d d do eios dosn dnn eo e Thohso  d soanohsoa 

nsm oio Thas hsmhcnooT oio orhToosco  n n mhdoco  d hssodTo dodnoh sTihe nsm m oT 

s o hsmhcnoo oio Todosaoi  n oio dodnoh sTihe oino hT moooddhsom oid sai ssdeodTa 

sio n dd nhsa cindncoodhTohcT cns eo mhTohsashTiom:  

01-nmoD r 01   :sihT donsT oino oiodo hT n c dedooo nsm e Thohso dhsond 

dodnoh sTihe eoonoos oio hsmoeosmoso sndhnedo 
iX nsm oio moeosmoso sndhnedo iY  a

donshsa oino ns hscdonTo hs oio sndso  n oio sndhnedo 
iX doTsdoT hs ns hscdonTo hs 

oio sndso  n oio moeosmoso sndhnedo iY a 

02- nmoD r 01   :sihT donsT oino oiodo hT n c dedooo nsm e Thohso dhsond 

dodnoh sTihe eoonoos oio hsmoeosmoso sndhnedo 
iX nsm oio moeosmoso sndhnedo iY  a

donshsa oino ns hscdonTo hs oio sndso  n oio sndhnedo 
iX doTsdoT hs n mocdonTo hs 

oio sndso  n oio moeosmoso sndhnedo iY a 

03- nmoD r 0  :sihT donsT oino oiodo hT s  dodnoh sTihe eoonoos oio 

hsmoeosmoso sndhnedo 
iX nsm oio moeosmoso sndhnedo iY  a s oihT cnToa oio 

oTohdnoh s  n oio c onnhchoso  sThsa oio ddmhsndn  onTo eusndoT  ( OLS  )dooi m 

hT ousnd o   od a donshsa oino oio hsmoeosmoso sndhnedo 
iX inT s  onnoco  s oio 

moeosmoso sndhnedo iY a 

lsimtAo :endo mnon nT oio edosh sT orndedo  

doooftos  :sndcsdnoo oio c ddodnoh s c onnhchoso ?  

 eAoifeD :tdosh sTdna no inso oio sndso  n oio c onnhchoso  n moooddhsnoh s  
2 0,9098 0,9538r R r     

04-02 giteimo f  io ifDn  

1-  iiif ifsiA miteimo f  : o hT ns nTTsdeoh s  d cdnhd )oino dnn eo odso  d 

hsc ddoco( ne so  so  d d do endndooodT n d  so T choon  d n d Tosodnd T choohoTa 

sio hTTso  n nccoeohsa oihT ine oioThT hT moooddhsom  s oio enThT  n oio 

hsn ddnoh s  eonhsom nd d oio Tndedoa T  no onto ns need edhnoo Tndedoa ed d 

oio e esdnoh s oino no ndo Tosmnhsa nsm no sTo oio hsn ddnoh s  n oihT Tndedo o  
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donci ns need edhnoo mochTh s ne so nccoeohsa  d donocohsa oio TonohTohcnd 

ine oioThTa  

siodo ndo on  oneoT  n ine oioToTa oio nhdTo hT cnddom oio ssdd ine oioThT  ( The 

Hypothesis) . Null  )nsm hT Tnde dh om en oio Tnde d H 0.  o hT dodnoom o  oio 

endndoood oino hT oio Tsenoco  n oio Tosmna nsm ho TeochnhoT oio sndsoT oino oio 

doTondciod eodhosoT m  s o oredoTT oio odso sndso  n oio endndoooda  

dT n d oio Toc sm ine oioThTa ho hT oio ndoodsnohso ine oioThT  ( Alternative 

Hypothesis  a)Tnde dh om en oio Tnde d H1 , nihci moooddhsoT oio endndoood 

sndsoT oino oio doTondciod eodhosoT ndo c ddocoa dn c sdToa oio doTondciod i eoT 

oino oio Tndedo mnon nhdd donm o  oio nccoeonsco  n oio ndoodsnohso ine oioThT H1 

on the basis that it is a correct hypothesis , c sodndn o  nino io i eoT n d oio 

ine oioThTa t oihsasoTT H 0 a 

doadoTTh s d mod ooToT a nhdTo  n ndda oio dodnoh sTihe eoonoos oio hsmoeosmoso 

sndhnedo  (
iX  )nsm oio moeosmoso sndhnedo  ( iY  )hs  dmod o  sodhnn hoT orhToosco 

en ooTohsa oio TonohTohcnd Thashnhcnsco  n oio oTohdnoom endndooodT hsmhshmsnddna 

nsm oio on  ine oioToT ndo n ddsdnoom nT n dd nT:  

-eoAA miteimo f  : o TonooT oino oiodo hT s  dodnoh sTihe eoonoos oio on  sndhnedoT 

 (
iX  )nsm  ( iY  a)donshsa oino:  

0

0
:

0
H





 

 
 

-lAiotDiifto miteimo f  : o TonooT oino oiodo hT n dodnoh sTihe eoonoos oio on  

sndhnedoT  (
iX  )nsm  ( iY  a)donshsa oino  

1

0
:

0
H





 


 

 04-02-01 ritifiA  iosi ei imo mesoA ) io i  iosoDi T  :ed d ns oc s dhc nsm 

edncohcnd e hso  n shona ho hT mhnnhcsdo n d oio Tndedo Th o o  eo d do oins )ea 

oTeochnddn hs oc s dhcT a eonohTohcnd  eTodsnoh sT n d codonhs nondT nsm n d n 

codonhs sndhnedo sTsnddn dnsao eoonoos )he-h5 )nondT  d Tndedoa siodon do aoio 

Tonsmndm s ddnd mhTodhesoh s ooTo  ( Z  )hT dndodn sTom nsm hT TseTohosooma e d oihT 

donT sa doT do o  the s ooTo a do n Thashnhcnsco dosod  n   nsm n moadoo  n ndoom d 

 (nk  a)n on -onhdom ooTo hT sToma oino hTa  s oio dhaio nsm dono  n oio ed enehdhon 

mhTodhesoh sa eosmoso  ( T ) 

 

 

 

 

 

 

 

 

 

 

0 ,4 

0 ,3 

0 ,2  

0 ,1 
 

0 

 

n k

01
2

T 




n k

01
2

T 





2


2



 1
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is nhsa oio Tndedo Th o n nsm oio Thashnhcnsco dosod  a oio eosmoso onesdnd 

sndso cns eo orodncoom ncc dmhsa o  oio n dd nhsa n ddsdn:  
n k n 02

tab 01 01
2 2

T T T 
 

 
  

 

niodo:   

n  :Tndedo Th o  

K  :oio ssdeod  n oTohdnoom nonosdoTa hs  sd cnTo  nsm  

sios no cndcsdnoo oio cndcsdnoom eosmoso n ddsdn n d onci  n oio on  endndooodT 

 nT  n dd nT 

e d oio endndoood  ncc dmhsa o  oio n dd nhsa n ddsdn:
 

cal

E
T



 



        

e d oio endndoood  ncc dmhsa o  oio n dd nhsa n ddsdn:
 

cal

E
T



 



 

sio mochTh s nhdd eo dnmo o  donoco 0H  d nccoeo 
1H hn:  

cal tab
T T  d

cal tab
T T   

sio mochTh s hT o  nccoeo 0H  d donoco 
1H hn:   

tab cal tab
T T T    

02-04-02 stotiAA  iosi ei imo mesoA ) sf mot F io i  :)s  c smsco oio  sodndd 

Tosmn  n oio d moda oio Thashnhcnsco  n oio doadoTTh s ousnoh s nT n ni do hT 

ooToom sThsa ehTiodiT ooTo a nihci ooToT oio Thashnhcnsco  n oio hsmoeosmoso 

sndhnedo  (
iX  a)no n Thashnhcnsco dosod  n   nsm n moadoo  n ndoom d  ( nk  a)nsm 

oio  so-onhdom ooTo hT sTom n d oio ehTiod ed enehdhon mhTodhesoh s  ( F  a)sio on  

ooTo ine oioToT ndo nT n dd nT:  

-eoAA miteimo f   : o TonooT oino oio dodnoh sTihe eoonoos oio on  sndhnedoT  (
iX  )

nsm  ( iY  )hT s o Thashnhcnso  d Thashnhcnsoa donshsa oino 0 : 0H    

-smo iAiotDiifto miteimo f  : o TonooT oino oiodo hT n nssmndosond dodnoh sTihe 

eoonoos oio on  sndhnedoT  (
iX  )nsm  ( iY  a)donshsa oino  

 

 

 

1 : 0H  
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is nhsa oio Tndedo Th o  

n nsm oio Thashnhcnsco dosod   aoio ehTiod onesdnd sndso cns eo orodncoom 

ncc dmhsa o  oio n dd nhsa n ddsdn:  

1 201 ,V ,Vtab 01 ,K 1,n k
F F F

  
   

sios no cndcsdnoo ehTiodiT n ddsdn n d oio endndoood  dT n dd nT:  

 

 

   

   

   

   

    

   

2

2i

i

2 2

i ii i

22

i i i

2 2

i ii i

cal

Y YSSR
n k Y Y

K 1 K 1
SSE

Y Y K 1 Y Y
n k

n k

n k X X n k X X Y Y
                                            =

K 1 Y Y K 1 Y Y

F

  
  

   
    

  


      


   
      

   






 

 

 

 

04-02-03 smo toAiifeD mft  oitooD imo sf mot sf itf oifeD  ( F  )iDs imo 

seoiifsfoDi ei soiotmfDiifeD  ( 2R  ) :sio cndcsdnoom ehTiod sndso cns eo 

cndcsdnoom ncc dmhsa o  oio n dd nhsa dodnoh sTihe hs ooddT  n oio c onnhchoso  n 

moooddhsnoh s 

no ts n oino 2 ...................(01)
SSR SSE

R 01
SST SST

     

dT no ts n oino 
 

     

2
2 2

i

2
2 2

i

....................................(02)

................(03)

SST Y Y

01 R SST 01 R Y Y

SSR R R

SSE

   

     








 

eseTohosohsa )e(( nsm )e)( hso  ehTiodiT n ddsdna no nhsm 

 

 

   
2

2
i

cal

SSR
n kn k SSRK 1

SSE K 1 SSE

n k

Y YR
F

    
 



 

     
2

2

iK 1 01 R Y Y    

 

   2

2n k

K 1 01 R

R 


  
 

1 ,01,n k
F

 

 1

 
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 

   2

2

cal

n k

K 1 01 R

RF  


  
 

niodo:  

n  :Tndedo Th o  

K : oio ssdeod  n oTohdnoom nonosdoTa hs  sd cnTo  nsm  

sio mochTh s nhdd eo dnmo o  donoco 0H  d nccoeo 
1H hn:

cal tab
F F   

sio mochTh s hT o  nccoeo 0H  d donoco 
1H hn:

cal tab
F F  

04-02-04The toAiifeD mft  oitooD imo sf mot sf itf oifeD  ( F  )iDs imo 

 iosoDi sf itf oifeD  ( T  :)sio dodnoh sTihe eoonoos oio on  mhTodhesoh sT cns 

eo n ssm nT n dd nT 

no ts n nd d oio ne so oino                                                    

 
 

 
 

 
 

 
 

2 22 2

i i

2

ii

2
i

cal

X X X X
SSR

K 1 K 1K 1 =
SSE

Y Y
n k

n k
n k

e
F

   

  
 

 
  






 

 
 

dTTsdhsa oio edoTosco  n on  hsmoeosmoso sndhnedoTa oio edosh sT dodnoh sTihe 

eoc doT nT n dd nT :  

 
 

 
 

 
 

 

2 22 2

i i

2 2

iii

cal

X X X X
SSR

1 1K 1 =
SSE eY Y
n k n 2

n 2

F

   

 


 





 


 

dT no ndT  ts n oino   

 
 

 

22

i

2

i

2 2
i

2
i2

cal 2

X X
        

X X

e

n 2

e
var

n k
F 




 
  





  






 


   

eoddhTTh s                                             

 

 
 

22
2

i

2

i

2
2

2

cal 2 2

X X

X X

T
var

F
 

   
 
 
 



 
  





 



 

cal
2TF   

lsimtAo  :endo mnon nT oio nhdTo orndedo  

doooftos :eosmn oio endohnd nsm o ond sndhmhon  n oio d mod no n Thashnhcnsco 

dosod  n eh % ? 

imo  eAoifeD:  

01-ritifiA  iosi ei imo mesoA :no ts n oino oio oTohdnoh s ousnoh s n d oio 

d mod hT 
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i ii i
Y X Y 24.4858 01.4869X    

01-01 donitsfDn imo titimoiot   :no inso oio n dd nhsa on  ine oioToT:  

- siodo hT s  dodnoh sTihe eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )hao  

0
:H 0  

- siodo hT n dodnoh sTihe eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )hao                 

1
:H 0   

 no ts n nd d oio ne so oino
2

2
i

2 01
N

n

X

x
, 

  
   

  
  

  


 

dnsm d odd d sndhnsco nT n dd nT :
2
i2 147,2048

24,53413
n k 08 02

e
   

 
 

 

sio dnoiodnohcnd oreoconoh s nsm sndhnsco ndo nT n dd nT 

 

 

 

 

2

2

i

2

i

2

2
i

2

2

E

1801 01
24,53413 14,896

n 08 672

X 3264
24,53413 14,896

08 672n X X

24,4858

X

x

var







    
        

     
   
             

 









 



  

no s n cndcsdnoo oio onesdnoom eosmoso sndso cndcsdnoom no n Thashnhcnsco dosod 

 n eh %. 

- eosmoso n k n 02 06
0.995tab tab01 01

2 2

03,707T T T T T 
 

 
    onesdnd sndso 

-eosmoso sndso cndcsdnoom
 

cal cal
06,344

14,896

E 24,4858 0
T T



 
  

 


 

-nosf feD :ehsco
cal tab

T T  no donoco 0H nsm nccoeo 
1H nsn dodnoh sTihe 

eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )a  

01-02 donitsfDn imo titimoiot   :no inso oio n dd nhsa on  ine oioToT:  

- siodo hT s  dodnoh sTihe eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )hao  

0
:H 0  

- siodo hT n dodnoh sTihe eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )hao                        

 
1

:H 0   

no ts n nd d oio ne so oino 

 
2

i

2

N
X X

, 
 
 
 
 
 

 



 

sio dnoiodnohcnd oreoconoh s nsm sndhnsco ndo nT n dd nT 
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 

 
 

2

i

2

01,4869

24,53413
0.03651

672X X

E

var 



  


 






 

no s n cndcsdnoo oio onesdnoom eosmoso s sndso cndcsdnoom no n Thashnhcnsco dosod 

 n he %. 

- eosmoso n k n 02 06
0.995tab tab01 01

2 2

03,707T T T T T 
 

 
    s onesdnd sndso 

sndcsdnoom 
 

cal cal
07,7818

0,03651

E 01,4869 0
T T



 
  

 


eosmoso s sndso 

-nosf feD :ehsco
cal tab

T T  no donoco 0H nsm nccoeo 
1H nsn dodnoh sTihe 

eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )a  

02-semttomoD fto  iosi ei imo mesoA: n ooTo ehTiod no n Thashnhcnsco dosod  n 

eh % 

no inso oio n dd nhsa on  ine oioToT:  

-eoAA miteimo f   : o TonooT oino oio dodnoh sTihe eoonoos oio on  sndhnedoT  (
iX  )

nsm  ( iY  )hT s o Thashnhcnso  d Thashnhcnsoa donshsa oino 0 : 0H    

-smo iAiotDiifto miteimo f  : o TonooT oino oiodo hT n nssmndosond dodnoh sTihe 

eoonoos oio on  sndhnedoT  (
iX  )nsm  ( iY  a)donshsa oino  

no cndcsdnoo oio sndso  n ehTiodiT cd TT-onesdnoom ooTo nT: n dd nT:  

sio ehTiod onesdnd sndso no n eh % level of significance hT:  

      
2

06
0,99,01,06 0.995,K 1,n k01tab

13,75 TF F F
      

-ehTiod cndcsdnoom sndso:  

   

   
    

  

    

   
   

  

 

   
  

  

22
2

i

2

ii

i i

2

ii

2

2

cal

n k X X 06 01,4869 672
60,5566

01 147,2048
K 1 Y Y

n k X X Y Y 06 01,4869 999,20
60,5566

01 147,2048
K 1 Y Y

n k 06 0,9098
60.5570

01 01 0.9098K 1 01 R

R

F

   
  
  

  
 


    

  
    
 


 

  
   









 

do eAoifeD :ehsco 
cal tab

F F no donoco 0H nsm nccoeo 
1H oino oiodo hT n 

nssmndosond dodnoh sTihe eoonoos oio sndhnedoT  (
iX  )nsm  ( iY  )a  

 (ANOVA  )ii Ao  :sio nsndnThT  n sndhnsco onedo nhdT o  cdndhnn oio onnoco  n 

oio hsmoeosmoso sndhnedo 
i

X  s oio moeosmoso sndhnedoa sio hde donsco  n oihT 

onedo hscdonToT nios Tosmnhsa dsdohedo doadoTTh s  a iY nT ho hT sTonsd hs ts nhsa 

oio onnoco  n onci  n oio hsmoeosmoso sndhnedoT  s oio moeosmoso sndhnedo nsm 
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1

T T T
i

T

T

T T
T T

i i i

T
T T

i i

T
i

2
i

2
i

2
i

XX X X X Y

          = 02 B

          = B  

Y Y 02Y X B B

Y X X Y B

Y X

e

Y

Y









 







 

eoddhTTh s
TT

i
2 2
i i

B   Y Xe Y   
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dT no ts n oino
i i1 1T

i

i i2 2

y x
X Y

y x

   
   
   

  


 






 

sio Tsd  n oio dodnhsmodT eoc doT ousnd o                                                

1 2i i1 i i2
2 2
i i

y x y xe Y      

sio dnsm d odd d Tonoodoso eoc doT ousnd o 

1 2i i1 i i2
2 2
i2 i

y x y x

n k

e Y

n k




 


 


    

lsimtAo :ed d oio Tndo mnon nT oio edosh sT orndedo  

01- ehsm oio sndhnsco nsm c sndhnsco  n oio endndooodT oTohdnoom sThsa oio 

 dhahsnd sndso dooi m?  

02- ehsm oio sndhnsco nsm c sndhnsco  n oio endndooodT oTohdnoom sThsa oio 

Tsddom sndso dooi m?  

imo  eAoifeD:  

01- ehsm oio sndhnsco nsm c sndhnsco  n oio endndooodT oTohdnoom sThsa oio 

 dhahsnd sndso dooi m 

no inso oio dnoiodnohcnd n ddsdn n d sndhnsco nsm c sndhnsco nT n dd nT:

   
1

2 TB    var cov X X


    

no nhdTo cndcsdnoo oio sndhnsco  n oio dnsm d odd d nT n dd nT:  

     

1 2 1i i1 i2
2 2
i2 i

2
i2 256,40 0,97766 240 0,123730 161,20

0,2595
10 03

y x y x

n k

e Y

n k

e

n k






 


 




 


 



 


  


 

de soa no inso oio hssodTo  n oio dnodhr nhoi oio  dhahsnd sndsoT 

 
1

T

48501 3528 7947
1

3528 1176 1500
41364

7947 1500 2265

X X


 
 


 
   

 

eoddhTTh s

     
1

2 T

48501 3528 7947
1

B B 3528 1176 1500
41364

7947 1500 2265

var cov X X var cov 0,2595




 
 

 
 
   

     

 

   

   

   

0 0 1

1 1 2

2 2 0

0

var 0,30427  ,  cov , 0,02213

var 0,00737  ,  cov , 0,00941

var 0,01420  ,  cov , 0,04985

01,09965

    

     

     

 
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02- ehsmhsa oio sndhnsco nsm c sndhnsco  n oio endndooodT oTohdnoom sThsa oio 

Tsddom sndso dooi m:  s oihT cnToa no orodnco oio c sTonso oodd a  0var  oio 

nhdTo oodd  1var   aoio Toc sm oodd a  2var  nsm oiohd c sndhnsco nT n dd nT:  

no ts n nd d oio ne so oino 

 
    

 
    

 
    

 
    

 
    

2

i2

2

2

i1

2

2

i2

2

i2

2

i2

1 22

i1

1

2 22

i1

2

1 2 22

i1

i1 i2

2

2

2

117,60
0, 2595 0,007377

117,60 226,50 150

226,50
0, 2595 0,01420

117,60 226,50 150

i1 i2

i1 i2

i1 i2

var

var

var

var

cov ,
x x

x

x x

x

x x

x x

x

x

x

x

x

x







  



  


 



 


  







 

 

  


  


  


  



 
    

21 2

150
0, 2595 0,00941

117,60 226,50 150
cov ,   


   

 

no s n orodnco oio sndso  n oio c sTonso oodd  0var   :no ts n nd d oio ne so  

       

             

 

2 2

2 2
1 1 2 20 1 1 2 2

0

0

2

02 ,
n

0,2595
09,50 0,007377 02 09,50 09,80 0,00941 09,80 0,01420

10

0,30335

var X X X Xcov

var

var

var var 
    

    










   

sio c dd s sndhnsco hT cndcsdnoom ncc dmhsa o  oio n dd nhsa on  docinshTdT:  

smo setitfiDso  oitooD imo seD iiDi iotm  0 iDs imo ift i mitnfDiA  Aeto 

 1  :hT ahsos en oio n dd nhsa dodnoh sTihe  

   

   

       
2

2
1 1 21 1 2

2
1 1 21 1 2

1

1 0 1

0 1

0 1

,

,

09,50 0,007377 09,50 09,80 0,00941
0,02213

09,50

X X X

X X X

cov

cov

X

X cov , var

var
cov ,

cov ,

 
    

 

 
 

  
 

 
 
 

  
 

    

  
 

 
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smo setitfiDso  oitooD imo seD iiDi iotm  0 iDs imo ift i mitnfDiA  Aeto 

 2 f  ahsos en oio n dd nhsa dodnoh sTihe  

   

   

       
2

2
2 2 12 2 1

2
2 2 12 2 1

2 0 2

0 2
2

0 2

,

,

09,80 0,01420 09,80 09,50 0,00941
0,04977

09,80

X X X

X X X

cov

cov

X cov , var

var
cov ,

X

cov ,

 
    

 

 
 

  
 

 
 

 

  
 

    

  
 

 

 

no s oo oino oio doTsdoT hs e oi cnToT nodo need rhdnoodn ousnd 

 fsim:  iiif ifsiA osititeAiifeD ei imo o ifmiiet  ei imo etsfDiti Aoi i 

 ooito  moimes 

is nhsa oio mhTodhesoh s a  0 1 2, ,   ho hT e TThedo o  cdonoo c snhmosco hsoodsndT 

nsm ooTo oio ine oioToT dnmo ne so oio c ddneTo endndooodT  0 1 2
, ,    

03-01 l ifmiifeD tfim i seDifsoDso fDiottiA iet imo titimoiot   0 1 2
, ,    :

s  n dd oio c snhmosco hsoodsnd n d oio on  endndooodT a  0 1 2, ,   no 

mhTohsashTi on  cnToT:  

01- eD imo si o ei n 30 tmoimot 2 fi f  nDetD et oDnDetD  : s oihT cnToa oio 

c snhmosco hsoodsnd nhdd eo Tsenoco o  oio Tonsmndm s ddnd mhTodhesoh s  ( Z  )n d 

oio oidoo endndooodTa  0 1 2, ,    nT n dd nT:  

 
 

 
 

 
 

0 0

0 0
0 0

1 1

2 2

1 1
1 1

2 2
2 2

E
N 0,1

N 0,1

N 0,1

Z

E
Z

E
Z

 

 

 

    


 


    
 

 

    
 

 

 

sio c snhmosco hsoodsnd hT cndcsdnoom enTom  s oio dosod  n Thashnhcnsco )   ( 

ncc dmhsa o  oio n dd nhsa nhasdo:  

 

 

 

 

 

 

 

 

0,4 

0,3 

0,2 
1

0,1 

0,0 
Z  1

02 

0 Z  1
02 

2


2


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 o hT cdond nd d oio nhasdo oino oio c snhmosco hsoodsnd hT

1 1
2 2

P Z Z Z 1 
 

 
  
 

      

01-01 seDifsoDso tiDno iet imo titimoiot 
0

  :dn doednchsa oio sndso  n Z hs 

oio c snhmosco dnsao ousnoh sa no nhsm  

0 0
0 001 1

2 2

P Z Z 1   

 
 
 
 

          

sio dnTo ousnoh s hT ndhooos edhondn nT n dd nT:  

 0 1

n 3
0 1

2 0
IC T






 
    

01-02 seDifsoDso tiDno iet imo titimoiot 
1
  :dn doednchsa oio sndso  n Z hs 

oio c snhmosco dnsao ousnoh sa no nhsm  

1 1
1 111 1

2 2

P Z Z 1   

 
 
 
 

          

sio dnTo ousnoh s hT ndhooos edhondn nT n dd nT:  

  11 1
11

2

IC Z
  

    

01-03 seDifsoDso tiDno iet imo titimoiot 
2

  :dn doednchsa oio sndso  n Z hs 

oio c snhmosco dnsao ousnoh sa no nhsm  

2 2
2 221 1

2 2

P Z Z 1   

 
 
 
 

          

sio dnTo ousnoh s hT ndhooos edhondn nT n dd nT:  

  22 1 21
2

IC Z
  

    

02- eD imo si o n 30 ei 2 oDnDetD  : s oihT cnToa oio c snhmosco hsoodsnd nhdd 

eo Tsenoco o  oio eosmoso  ( T  )mhTodhesoh s n d oio oidoo nonosdoTa  0 1 2, ,    nT 

n dd nT:  
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 

 

 

0 0

1 1

2 2

0 0
0 0

1 1
1 1

2 2
2 2

E

E n
t 0,

n 2

E n
t 0,

n 2

n
T t 0,

n 2

T

T

 

 

 

      
   

   

      
   

   

      
   

   



 

sio c snhmosco hsoodsnd hT cndcsdnoom enTom  s oio dosod  n Thashnhcnsco )   ( 

ncc dmhsa o  oio n dd nhsa nhasdo:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 o hT cdond nd d oio nhasdo oino oio c snhmosco hsoodsnd hT

n 3 n 3

1 1
2 2

P T T T 1 
 

 

 
  
 

      

02-01 seDifsoDso tiDno iet imo titimoiot 
0

  :dn doednchsa oio sndso  n T hs 

oio c snhmosco dnsao ousnoh sa no nhsm 

0 0

n 3 n 3
0 001 1

2 2

P T T 1 
   

 
 
 
 

          

sio dnTo ousnoh s hT ndhooos edhondn nT n dd nT:  

  00 1

n 3

1
2 0

IC T





 
    

02-02 seDifsoDso tiDno iet imo titimoiot 
1
  :dn doednchsa oio sndso  n T hs 

oio c snhmosco dnsao ousnoh sa no nhsm 

1 1

n 3 n 3
1 111 1

2 2

P T T 1 
   

 
 
 
 

          

sio dnTo ousnoh s hT ndhooos edhondn nT n dd nT:  

  11 1

n 3

1
2 1

IC T





 
    

0,4 

0,3 

0,2 
1

0,1 

0,0 
0 

Z 

2


2



n 3

1
2

T 




n 3

1
2

T 




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01-03 seDifsoDso tiDno iet imo titimoiot 
2

  :dn doednchsa oio sndso  n T hs 

oio c snhmosco dnsao ousnoh sa no nhsm 

2 2

n 3 n 3
2 221 1

2 2

P T T 1 
   

 
 
 
 

          

sio dnTo ousnoh s hT ndhooos edhondn nT n dd nT:  

  22 1

n 3

1
2 2

IC T



 

    

lsimtAo :ed d oio Tndo mnon nT oio edosh sT orndedo  

doooftos:  

01- ehsm oio c snhmosco hsoodsnd n d oio oidoo endndooodT no n Thashnhcnsco dosod 

 n eh % ? 

 eAoifeD :ehsco oio Tndedo Th o Tosmhom hT doTT oins )e nsm oio e esdnoh s 

sndhnsco hT ssts nsa no sTo oio eosmoso mhTodhesoh s  

01- sio c snhmosco hsoodsnd n d oio endndoood 
0

 hT no n Thashnhcnsco dosod  n eh 

%. 

no ts n oino oio c snhmosco hsoodsnd hT ahsos en oio n dd nhsa dodnoh sTihe:

 

0 0

n 3 n 3
0 001 1

2 2

P T T 1 
   

 
 
 
 

           

dT no ts n nd d oio ne so  0var 0,30427  oino 0 01,09965   

no orodnco oio sndso  n eosmoso no n moadoo  n ndoom d  n e7 nsm n Thashnhcnsco 

dosod  n eh % nT n dd nT  n 3 07
0.9951

2

03,499T T


  

    
 

0 0

n 3 n 3
0 001 1

2 2

0

0

03,499 0,30427 03,499 0,30427 0,9901,09965 01,09965

0,8304 03,0297 0,99

P T T 1

P

P

 
   

 
 
 
 





 

 

        

   

 

 

2- sio c snhmosco hsoodsnd n d oio endndoood 
1
 hT no n Thashnhcnsco dosod  n eh %. 

  

no ts n oino oio c snhmosco hsoodsnd hT ahsos en oio n dd nhsa dodnoh sTihe:

 

1 1

n 3 n 3
1 111 1

2 2

P T T 1 
   

 
 
 
 

           

dT no ts n nd d oio ne so  1var 0,00737  oino 1 0,97766   
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no orodnco oio sndso  n eosmoso no n moadoo  n ndoom d  n e7 nsm n Thashnhcnsco 

dosod  n eh % nT n dd nT  n 3 07
0.9951

2

03,499T T


  

    
 

1 1

n 3 n 3
1 111 1

2 2

1

1

03,499 0,00737 03,499 0,00737 0,990,97766 0,97766

0,6773 01,2780 0,99

P T T 1

P

P

 
   

 
 
 
 





 

 

        

   

 

 

 

 

3- sio c snhmosco hsoodsnd n d oio endndoood 
2

 hT no n Thashnhcnsco dosod  n eh 

%.   

no ts n oino oio c snhmosco hsoodsnd hT ahsos en oio n dd nhsa dodnoh sTihe:

 

2 2

n 3 n 3
2 221 1

2 2

P T T 1 
   

 
 
 
 

           

dT no ts n nd d oio ne so  2var 0,01420   oino 2 0,12373   

no orodnco oio sndso  n eosmoso no n moadoo  n ndoom d  n e7 nsm n Thashnhcnsco 

dosod  n eh % nT n dd nT  n 3 07
0.9951

2

03,499T T


  

    
 

2 2

n 3 n 3
2 221 1

2 2

1

2

03,499 0,01420 03,499 0,01420 0,990,12373 0,12373

0,2932 0,5407 0,99

P T T 1

P

P

 
   

 
 
 
 





 

 

        

   

 

 

 otoDim:  iosi imo tiAfsfii ei imo mesoA o fDn  iiif ifsiA iDs moi otomoDi 

ieeA  

s  Tosmn oio sndhmhon  n oio d moda no n dd n oio n dd nhsa TooeT 

07-01 seoiifsfoDi ei soiotmfDiifeD  2R  :dT no Tnn edosh sTdn hs Thdedo 

dhsond doadoTTh sa oio Tsd  n oio TusndoT  n oio o ond moshnoh sT  
2

iY Y hT 

mhshmom hso  on  endoTa sio nhdTo doedoTosoT oio Tsd  n oio TusndoT  n oio 

orednsno dn moshnoh sT )orednhsom )  
2

iY Y  ansm oio Toc sm doedoTosoT oio 

Tsd  n oio TusndoT  n oio s s-orednsno dn moshnoh sT )s o orednhsom( )oio Tsd  n 

oio doThmsndTa)   
2

iiY Y sino hT:  

     
2 22

i iii
Y Y Y YY Y

n n n

    SST     =      SSR     +      SSE

 
 
 
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seiiA titfiDso  ( SST  = )ostAifDos titfiDso  ( SSR  + )oDostAifDos titfiDso 

et to fsoiA titfiDso  ( SSE ) 

sio o ond sndhnsco n ddsdn cns ndT  eo ndhooos hs ooddT  n orednsno dn sndhnedoT 

nT n dd nT 

     

 

 

2 22

i ii i

2 T
T 2

i i i

2
2

1 2i i i1 i i2 i

Y Y Y Y Y Y

Y Y Y X B  e

Y Y y x y x e





    

  

  

  

 

   

 

sio c onnhchoso  n moooddhsnoh s hT ahsos en oio n dd nhsa dnoiodnohcnd 

dodnoh sTihe 

 
     

2
T

Ti
1 2i i1 1 i2i

2 2 2

i i i

2
Y Y y x y xYX B

Y Y Y Y Y Y

SSR

SST
R

  
 

  
 

  

  
 

 o cns ndT  eo ahsos en oio n dd nhsa dodnoh sTihe 

 
 

2

i

2

i

2

i 1 2i i1 i i2

2 2

2
2 i

2 2
i i

Y Y
01

Y Y

e
                                                                       =01 01

y x y x

SSR SST SSE SSE
R 01 R

SST SST SST

Y
R

Y Y


 




  

 


    






 

 

dT n nhsnd dodnoh sTihea ho cns eo momscom nd d oio edosh sT dodnoh sTihe nT 

n dd nT 

1 2i i1 i i22
2
i

=
y x y x

R
Y

 


  

niodo 
i1

x nsm 
i2

x nsm 
i

y ndo oio Ti doosom sndsoT 

sio c onnhchoso  n moooddhsnoh s hT dhdhoom o  eoonoos  od  nsm  so 2 010 R   

sio c onnhchoso  n moooddhsnoh s cns ndT  eo oredoTTom  2R hs ooddT  n Thdedo 

c ddodnoh s c onnhchosoT nT n dd nT:  

1 2 1 2 1 2

1 2

2 i i i i

2 2
x y x y x y x y x x

2
x x

=
02

R
r r r r r

01 r

   


 

niodo 

1

2
x yr  :sio Thdedo c ddodnoh s c onnhchoso eoonoos 

1
x nsm y  

2

2
x yr  :sio Thdedo c ddodnoh s c onnhchoso eoonoos 

2
x nsm y  

1 2

2
x xr  :sio Thdedo c ddodnoh s c onnhchoso eoonoos 

1
x nsm

2
x  

sio TonohTohcnd dodnoh sTihe n d Thdedo c ddodnoh s c onnhchosoT hT ahsos nT n dd nT  
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2
2

1 i

2 2
1 i

2 i

2 2
2 i

1 2

2
1

1

2

1 2

i

i

x y

x y

x x

x y

x y

x y

x y

x x

x x

r

r

r











 


 


 

 

07-02 nesfifos seoiifsfoDi ei soiotmfDiifeD  2
R  :dmmhsa hsmoeosmoso 

sndhnedoT o  oio ousnoh s donmT o  dnhThsa oio sndso  2R eocnsTo oio sndso  n oio 

mos dhsno d hT c sTonso nsm oio sndso  n oio ssdodno d cinsaoTa   nosoda 

c sohsshsa o  nmm hsmoeosmoso sndhnedoT nhdd donm o  n mocdonTo hs oio moadooT  n 

ndoom d , nihci doushdoT orodncohsa oio d mhnhom  d c ddocoom c onnhchoso  n 

moooddhsnoh s nT n dd nT:  

 
2

2 n 01
01 01

n k
RR

 
 
 


   


 

07-03 ritifiA settoAiifeD seoiifsfoDi  :sio endohnd c ddodnoh s c onnhchoso 

donTsdoT oio Todosaoi  n oio dhsond dodnoh sTihe eoonoos on  sndhnedoT nnood 

hT dnohsa  d orcdsmhsa oio onnoco  n  oiod sndhnedoTa sio mhnnodosco eoonoos oio 

Thdedo dhsond c ddodnoh s c onnhchoso nsm oio endohnd c ddodnoh s c onnhchoso hT oino 

oio nhdTo donTsdoT oio Todosaoi nsm mhdocoh s  n oio dodnoh sTihe eoonoos on  

sndhnedoT nhoihs oio onnocoT  n  oiod sndhnedoTa nihdo oio Toc sm donTsdoT oio 

Todosaoi nsm mhdocoh s  n oio dodnoh sTihe eoonoos on  sndhnedoT nnood orcdsmhsa 

oio hsndsosco  n  oiod sndhnedoTa e d orndedoa hn no inso oidoo sndhnedoT a

 1 2X ,X ,Y ho hT e TThedo o  donTsdo oio c ddodnoh s eoonoos nsn on   n oiod 

nihdo hT dnohsa oio onnoco  n oio oihdm en sThsa oio endohnd c ddodnoh s c onnhchoso 

eoonoos oio sndhnedo a Y n d 1X orndedoa nnood orcdsmhsa oio onnoco  n oio 

sndhnedo a 2X sio endohnd c ddodnoh s c onnhchoso hT Tnde dh om en oio Tnde d oio 

soro 

1 2YX ,X tndohnd c ddodnoh s c onnhchosoT ndo mhshmom hso  on  oneoT 

03-07-01 ritifiA ift i-etsot settoAiifeD seoiifsfoDi  :sio nhdTo- dmod 

c ddodnoh s c onnhchoso hT cndcsdnoom eoonoos Y nsm 1X  dnood orcdsmhsa oio onnoco 

 n oio sndhnedo 2X  anihci hT doedoTosoom en oio Tnde d
1 2YX ,Xr  dcc dmhsa o  oio 

n dd nhsa n ddsdn:  

1 1 2 2

1 2 2

1 2

YX X X YX

2 2
X X YX

YX ,X

r r r

01 r 01 r
r

 

  
 

niodo 
1YXr  a

1 2X Xr  a
2YXr ndo oio Thdedo c ddodnoh s c onnhchosoT eoonoos enhdT  n 

sndhnedoT  1Y,X nsm  2Y,X nsm  1 2X ,X doTeocohsodna  htonhToa oio endohnd 
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c ddodnoh s c onnhchoso cns eo cndcsdnoom eoonoos Y nsm 2X  dnood orcdsmhsa oio 

onnoco  n oio sndhnedo a 1X ho hT nT n dd nT:  

2 1 2 1

1 2 1

2 1

YX X X YX

2 2
X X YX

YX ,X

r r r

01 r 01 r
r
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 

sio onnoco  n oio on  sndhnedoT cns ndT  eo donTsdom  1 2X ,X nnood doc sodhsa oio 

moeosmoso sndhnedo YnT n dd nT 

1 2 2 1

1 2
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X X YX YX

2 2
YX YX

X X ,Y

r r r

01 r 01 r
r

 

  
 

07-03-02  oseDs-etsot titifiA settoAiifeD seoiifsfoDi :sio Toc sm- dmod 

endohnd c ddodnoh s c onnhchoso hT c sThmodom ns oroosTh s  n oio nhdTo- dmod endohnd 

c ddodnoh s c onnhchosoa nT oio endohnd c ddodnoh s c onnhchoso ontoT eoonoos Y nsm

1X  dnood orcdsmhsa oio onnoco  n oio sndhnedo 2X  a 3X hs oio n dd nhsa n ddsdn:  

, , , , , ,

, , , ,
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YX X YX X X X X YX X YX X X X X
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YX X X X X YX X X X X
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r 

   

     
 

- n oio endohnd c ddodnoh s c onnhchoso eoonoos Ynsm 2X  dnood orcdsmhsa oio 

onnoco  n oio sndhnedo 1X  a 3X hs oio n dd nhsa n ddsdn:  

, , , , , ,

, , , ,

2 1 3 1 2 3 1 2 3 1 3 1 2 3

2 1 3
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YX X YX X X X X YX X YX X X X X

YX ,X X 2 2 2 2
YX X X X X YX X X X X

r r r r r r

01 r 01 r 01 r 01 r
r 

   

     
 

- n oio endohnd c ddodnoh s c onnhchoso eoonoos Ynsm 3X  dnood orcdsmhsa oio onnoco 

 n oio sndhnedo 1X  a 2X hs oio n dd nhsa n ddsdn:  

, , , , , ,

, , , ,

3 1 2 1 2 3 1 3 2 1 2 3 1 2

3 1 2
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YX X YX X X X X YX X YX X X X X
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r r r r r r

01 r 01 r 01 r 01 r
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   

     
 

lsimtAo  :ed d oio Tndo mnon nT oio edosh sT orndedo  

doooftos:  

01- sndcsdnoo oio c onnhchoso  n moooddhsnoh s  2R dsm oio d mhnhom monhshoh s 
2

R ? 

02- sndcsdnoo oio Thdedo c ddodnoh s c onnhchosoTa oios docndcsdnoo oio c onnhchoso 

 n moooddhsnoh sa nsm nino m  n s c scdsmo?  

03- sndcsdnoo oio endohnd c ddodnoh s c onnhchosoT eoonoos Y nsm 1X  dnood 

orcdsmhsa oio onnoco  n oio sndhnedo 2X nsm eoonoos Ynsm 2X  dnood orcdsmhsa 

oio onnoco  n oio sndhnedo 1X  anino m  n s c scdsmo?  

imo  eAoifeD:  

01 - sndcsdnoo oio c onnhchoso  n moooddhsnoh s  2R dsm oio d mhnhom monhshoh s 
2

R  
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sndcsdnoo oio c onnhchoso  n moooddhsnoh s 2R  :sThsa oio n dd nhsa dodnoh sTiheT
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
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c onnhchoso  n moooddhsnoh s: no ts n nd d oio ne so oino 
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03- sndcsdnoo oio endohnd c ddodnoh s c onnhchosoT eoonoos Y nsm 1X  dnood 

orcdsmhsa oio onnoco  n oio sndhnedo 2X nsm eoonoos Ynsm 2X  dnood orcdsmhsa 

oio onnoco  n oio sndhnedo 1X   

03-01 sndcsdnoo oio c onnhchosoT  n endohnd c ddodnoh sT eoonoos Y nsm 1X  dnood 

orcdsmhsa oio onnoco  n oio sndhnedo 2X  
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  
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seDsAo feD :sio hsmoeosmoso sndhnedo 1X c sodhesooT d do o  oio orednsno dn 

e nod  n oio d mod oins oio hsmoeosmoso sndhnedo 2X  
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T io i  ) :sio eosmoso ooTo  ( T  )hT sTom o  osndsnoo oio Thashnhcnsco  n oio onnoco 

 n oio hsmoeosmoso sndhnedoT  1 2 3 kX ,X ,X ,........,X  s oio moeosmoso sndhnedoa  iY  

 s oio dsdohedo doadoTTh s d mod no n Thashnhcnsco dosod  n   nsm n moadoo  n 

ndoom d  ( nk  a)n on -onhdom ooTo hT sToma haoa  s oio dhaio nsm dono  n oio eosmoso 

ed enehdhon mhTodhesoh s  ( T  a)sihT ooTo hT enTom  s on  oneoT  n ine oioToTa  

eoAA miteimo f  :siodo hT s  dodnoh sTihe eoonoos oio moeosmoso sndhnedo  iY

nsm oio hsmoeosmoso sndhnedoT  iX hao 

0 1 2 3 k
H : ......... 0      

lAiotDiifto miteimo f  :siodo hT d dodnoh sTihe eoonoos oio moeosmoso sndhnedo 
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nihdo no ndhoo oio n dd c sonhshsa oio sndhnedo  2X nT n dd nT:
 

0 2 2i i
Y X     

no ts n oino oio oTohdnohsa ousnoh s n d oio doadoTTh s dhso hT: 0 2 2i
Y X     

no orodnco oio sndso 0 nT 2 n dd nT:  

2i
2
2

2
161,20

117,602 01,37075
y x

x
   


 

  22 00 Y X 01,37075 09,80 01,8333511,60      

eoddhTTh s                            0 2 2 2i i
Y X Y 01,83335 01,37075X      

sio Tsd  n oio TusndoT  n oio moshnoh sT doTsdohsa nd d oio sndhnedo  2X hT 

   22 1 2 2
SSR 01,37075 161,20 220,9649SSR x y x x     

sio onnoco oino oio hsmoeosmoso sndhnedo nmmT  1X o  oio nsscoh s hT:  

   
T

T
2i 1 21 1

SSR SSRYX B - 220,9649 33,618776254,583676y xx x    
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no inso oio n dd nhsa on  ine oioToT:  
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1. s fDn imo  i iom  ittteism fD ttotitfDn  o iifDi Ao sotoAetmoDi tAiD : 

sio TnToodT need nci  d TnToodT oio dn hT n oio dn nm eoom hs oc s dhc nsndnThTa 

niooiod no oio dncd   d dhcd  dosoda nsm hT enTom  s oio hmon oino Tosmnhsa n Teochnhc 

cnTo dsTo eo en Tosmnhsa oio endoT  d TseTnToodT oino dnto se oihT TnTood nsm 

nsndn hsa oio orhTohsa dodnoh sTiheT eoonoos oiod hs  dmod o  ts n oio orooso  n oiohd 

hdenco  s oio TnTooda  

sio Tndo needhoT o  oio aosodnd c Tdhc TnTooda nihci c sThToT  n TseTnToodT 

doedoTosohsa oio oc d ahcnd TnToodTa nihci doedoToso oio osshd sdosond mhdosTh sa 

nsm isdnshona nihci oredoTToT oio oc s dhc nsm T chnd mhdosTh sa siodon doa oio 

dodnoh sTihe nsm hsoodncoh s eoonoos onci dsTo eo ts nsa eseTnToodT nsm oio orooso 

o  nihci oioTo dodnoh sTiheT hsndsosco oio dnn d endnscoT  n oio sshsodToa  

nd d 

2 retoAit titifsftiifeDl tmfsm moiD  imo titifsftiifeD ei iAA  esfoiiA nteot  iDs 

iAA isifto fD ifioifeD  fD  esfoii iDs fD imo oDftot o fD etsot ie ittteto 

sotoAetmoDi  itiionfo .  

sio n ddm dnst  sdn hmosohnhom oos enThc edhschedoT  s nihci TsTonhsnedo 

mosod edoso hT enTom 
1
:  

sio nhdTo edhschedo: cndonsddn Too edh dhohoT hs  dmod o  n csT  s oio d To hde donso 

e hsoT;  

principle : nnthsa oio d To  n osodn m ddnd en ns hmhsa ed nocoT nhoi ihai c ToTa 

oTeochnddn n d mosod ehsa c ssodhoT oino cnss o nnn dm hoa nsm n dthsa o  nhsm oio donTo 

oreosThso nnnT o  c snd so osshd sdosond ed edodTa  

sio oihdm edhschedo: eoh hsa  ee dosshohoT o  ncihoso ed nho n d ndd endohoTa  

tdhschedo e sd: sTo dndtoo o  dT niodosod e TThedo;  

sio nhnoi edhschedo:  c s dn hs sThsa nmdhshTodnohso nsm  dansh noh snd cnenehdhohoTa  

tdhschedo ehr: n dthsa nhoi oio edhsnoo Toco d;  

eososoi tdhschedo: esdd  ss dsodoso  n shoh osT;  

sio ohaioi edhschedo:  ded nhsa endosodTiheT oino ncihoso TsccoTTa  

sio shsoi edhschedo:  ded shsa nmdhshTodnohso eodn ddnsco enTom  s onnhchoscn nsm 

onnocohsosoTTa  

tdhschedo sos:  sooadnohsa oio osshd sdoso nd d oio eoahsshsaa  

smitiot  ommiti:  

nns inT T saio nd d oio eoahsshsa o  ncihoso nsm TnohTnn ihT soomT nsm hded so ihT 

dosodT  n nodd-eohsaa sihT esdTsho inT dom ihd  sod oio c sdTo  n oreodhoscoT o  

n ddsdnoo dnsn oio dhoT nsm mdnn oio doohcnd nsm needhom ndndon dtT n d oioda nhoi 

oiod adnsn c scoeoT nsm ooddhs d an inso ododaoma oio d To ed dhsoso  n nihci 

ndo nino  sd Tosmn mondo nhoi - oc s dhc ad noia oc s dhc mosod edosoa 

mosod edosoa  sdnshon nsm TsTonhsnedo mosod edoso ndo need ncioT ni To esde To 

hT o  Tondci n d oio d To onnocohso nnnT nsm donsT oino asndnsooo n eodT s nccoTT o  

                                                           
1 -  bslsls elatbbsb  oitodsb slbh ahnhballh d lab tblbho s a bllbhlh dsdba  haal dbh aba ah 

ns hbaa ta hhah th da dbh asbb ta hhah th fooc o b  s  b dhanh dba  sd dbh b dha sdba sb haatl a  
otodsb slbh ahnhballh d s a dbh hhhbtbh d toh ah snsbbslbh ahoatatho  fsabsd ellso e bnhaobd  ah ihdbh  
elabb c  A  fooA.  
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ihT enThc a ndT nsm nmsnsco o  oio e hso  n ncihoshsa neT dsoo nodd-eohsaa sio d To 

hde donso doTsdoT  n oio nhdTo cineood cns eo Tsddndh om nT n dd nT:  

 sio c scoeo  n ad noi nsm oc s dhc mosod edoso cnss o eo c dedooodn 

Toendnooma nT oio on  c scoeoT ndo dodnoom nsm hsooddodnooma dosod edosoT hs oio 

oc s dhc osshd sdoso inso dom o  oio orensTh s  n oio e ssmndhoT  n 

oc s dhc ad noia T  oino oio c scoeo eoc doT dndaod nsm d do c dedoiosThsoa 

nihci hT oc s dhc mosod edosoa  

 sio  Tdndhc need nci hT c sThmodom ns hsooadnoom need nci nT ho nmmdoTTom ndd 

oio enThc hTTsoT hs  dmod o  ncihoso oio mosod edoso nsm ndcihoocosdo  n oio 

ondoia T do  n nihci nodo dnood mhTc sodom en e ThohshTo oi saioa nsm dnsn  n 

nihci ndo Tohdd eohsa mhTc sodom o mnn nsm ni To sndhmhon hT ed sos edncohcnddn 

nsm oreodhdosonddna  

 nios Tosmnhsa nsn mosod edoso d moda no dsTo onto hso  ncc sso oio 

chdcsdTonscoT hs nihci ho edosnhdom nsm ssmodTonsm oino hoT TsccoTT hs codonhs 

c ssodhoT m oT s o socoTTndhdn dons hoT TsccoTT hs  oiod c ssodhoTa  

 n mods oc s dhc oi saio a o dhm  n orcoTThso dnoodhndhTd - nsm oihT dnn eo 

 sdn neendoso - o  n csT  s hTTsoT  n ns oiod thsma Tsci nT ed oocohsa oio 

osshd sdoso nsm edoTodshsa hoT c de sosoT hs ncc dmnsco nhoi oio edhschedoT 

 n TsTonhsnedo mosod edosoa  

sio c scoeo  n TsTonhsnedo mosod edoso hT n c scoeo oino inT dnsn ednscioT nsm 

 soddneTa  o inT dnhTom dnsn hTTsoT sio Tndo c dd s hsoodoTo nd sa c ssodhoT oino 

inso odhom nsm ndo Tohdd odnhsa o  Tondci n d n ddsdnT n d n hso c  eodnoh s oino cns eo 

edoTodsom  sodn soiT hsoodoToTa  

 s  dmod o  osndsnoo oio enoiT  n sndh sT c ssodhoT nsm donTsdo ncihosodosoT hs dhaio 

 n oio doushdodosoT  n TsTonhsnehdhona ho nnT socoTTndn o  nhsm donsT o  donTsdo 

ed adoTT nsm nTThTo mochTh s-dntodT hs mdnnhsa se snoh snd TodnooahoT en ahshsa oiod 

n odso ehcosdo oino dondocoT dondhon no ndd dosodTa sioTo donsT ndo ts ns nT hsmhcno dT  n 

TsTonhsnedo mosod edosoa nihci no nhdd mos oo oio Toc sm cineood o  Tosmnhsaa  

 

smitiot ee : 

noimeseAenfo  iet moi otfDn ntetiml oseDemfs sotoAetmoDi iDs  o iifDi Ao 

sotoAetmoDi  oitooD imoeti iDs ittAfsiifeD 
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eDitesosifeD :  

esTonhsnedo mosod edoso inT oTonedhTiom n son need nci nsm n dd  n ncihoshsa 

c dedoiosThso oc s dhc mosod edosoa nsm inT Too dnsn a ndTa oio d To ed dhsoso 

 n nihci ndo dooohsa oio doushdodosoT  n oio edoTosoa nmmdoTThsa oio soanohso onnocoT 

dono en enTo oreodhoscoTa nTehdhsa o  edoTodso oio dhaioT  n nsosdo aosodnoh sT nsm 

ed oocohsa oio snosdnd osshd sdosoa sioTo soomT tdhschedoT nsm  enocohsoT:  s-moeoi 

TosmhoT o  nsndn o dondhon nsm nsohchenoo oio nsosdoa sihT hT nin oio socoTThon  n 

donTsdhsa TsTonhsnehdhon inT ododaoma sisTa oio o ehc  n edoendhsa c dedoiosThso 

hsmhcno dT o  donTsdo TsTonhsnedo mosod edoso inT eoc do ns hde donso o ehc hs 

nihci dnsn TosmhoT nsm onn doT inso eoos n csToma dsdhsa oihT cineooda no nhdd odn o  

Tosmn oio d To hde donso e hsoT dodnoom o  donTsdhsa TsTonhsnedo mosod edosoa 

ncc dmhsa o  oio n dd nhsa edns:  

smo ift i  osifeD :sio ooddhs d ahcnd nsm dooi m d ahcnd ndndon dt n d Tosmnhsa 

nsm nsndn hsa hsmhcno dT n d donTsdhsa oc s dhc ad noia oc s dhc mosod edoso nsm 

TsTonhsnedo mosod edosoa  

smo  oseDs  osifeD : smhcno dT n d donTsdhsa oc s dhc ad noi nsm oc s dhc 

mosod edoso nd d oio odnmhoh snd e hso  n shon o  oio odnmhoh snd e hso  n shon 

n modsa  

smo imfts ietfs :esTonhsnedo mosod edoso hsmhcno dT: sio sshoom tnoh sT shTh s 

o nndmT ns hsooadnoom d mod n d donTsdhsa TsTonhsnedo mosod edosoa  
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smo ift i  osifeD: smo iotmfDeAenfsiA iDs moimeseAenfsiA itimotetn iet 

 iosifDn iDs iDiAicfDn fDsfsiiet  ei moi otfDn oseDemfs ntetim. lseDemfs 

sotoAetmoDi iDs  o iifDi Ao sotoAetmoDi 

don do modshsa hso  oio Tosmn  n hsmhcno dT  n oc s dhc mosod edoso nsm TsTonhsnedo 

mosod edosoa no dsTo cdndhnn T do  n oio c scoeoT oino monhso oio ndndon dt  n oio 

Tosmna hs  dmod o  ssmodTonsm oiod nodd nsm oisT ns hm nnddhsa hso  ooddhs d ahcnd 

nnddnchoTa en cdndhnnhsa oio c scoeo  n oio hsmhcno d nsm i n o  edoendo hoa no nhdd 

ndT  odn o  nmmdoTT oio d To hde donso need ncioT nsm dooi m d ahoT nm eoom hs 

tdoendhsa TsTonhsnedo mosod edoso hsmhcno dT nsm dooi mT n d osahsoodhsa oioda  

 o hT odso oino donTsdhsa oio ad noi nsm oc s dhc mosod edoso  n c ssodhoT hT s o n 

docoso modnsma eso dnoiod ho neeondom Thsco oio h9 eT nhoi oio eoahsshsa  n oio 

ododaosco  n oio c scoeo  n snoh snd ncc ssohsaa ehsco oiosa oio ad TT snoh snd 

ed msco inT eoc do oio enThT  n donTsdodosoa nT hoT sndsoT nsm cinsaoT inso c do 

o  oredoTT oio orooso o  nihci c ssodhoT inso ncihosom ed adoTT nsm oc s dhc nodd-

eohsa  d s oa ssohd oio nond h99(a oio nond  n oio dh  mo ensohd  esddhoa nihci nnT 

oio eoahsshsa  n ns hde donso einTo oino cnddom n d oio Tondci n d ndoodsnohso 

hsmhcno dT  n ad TT m doTohc ed msco - d do aosodnddn oc s dhc hsmhcno dT - oino 

n sdm eo n enTo  n usnsohonohso hsn ddnoh s oino n sdm iode donTsdo oio TooeT nsm 

enoiT n dd nom nsm nTToTT oio orooso  n oiohd mhdocoh s o nndmT ncihoshsaaaa 

esTonhsnehdhona  

sio nhdTo onn doT  n oihT Tsddho nodo odnsTdnoom hso  n m csdoso ts ns nT daosmn (ha 

oio dnTo cineood  n nihci )sineood e don( n csTom  s oio socoTThon  n hded shsa 

edosh sT hsn ddnoh s TnToodT nsm mosod ehsa  oiod son TnToodT oino n sdm iode hs 

dnthsa mochTh sT no mhnnodoso dosodTa nsm oio soro endnadnei  n sineood e don orednhsT 

oino:  

isio sTo  n T do hsmhcno dTa Tsci nT ad TT ed mscoa eod cnehon hsc doa  d osos 

e ddsoh s dosodTa hT s  d saod sTonsd hs  dmod o  donTsdo TsTonhsnehdhona nsm oio 

dooi mT sTom o  oTohdnoo nsm cndcsdnoo oio dodnoh sTihe eoonoos oio sndh sT Toco dT 

nsm nTeocoT c sod ddhsa mosod edosoa Tsci nT oio osshd sdoso nsm mod adneihc nsm 

T chnd sndhnedoTa ndo s o mosod eom nsm ndo s o osos needhoma siodon doa mosod edoso 

hsmhcno dT esTonhsnedo mosod edoso dsTo eo mosod eom hs  dmod o  eo n Tod sa 

hsn ddnoh s enTo oino iodeT mochTh s-dnthsa no ndd dosodT nsm c sodhesooT o  cdonohsa 

TsTonhsnedo Todn-doasdnoh s oino hsooadnooT oio osshd sdosond nTeoco hso  oio 

mosod edoso TnTooda i 

sio sshoom tnoh sTa oid sai oio edosh sT endnadneia cnddom n d oio socoTThon  n:  

h dosod e nsm mosod e hsmhcno dT o  donTsdo TsTonhsnedo mosod edosoa sihT cndd hT 

mhdocoom o  ndd c ssodhoT nsm a sodsdosond nsm s s-a sodsdosond  dansh noh sT hs 

 dmod o  mosod e n Too  n hsmhcno dT nT nodd nT osc sdnao c ssodhoT o  sTo son 

ncc ssoT hs snoh snd ncc ssohsa nsm d mhnn oiohd odnmhoh snd TnTood;  

2 .rtemeifDn imo o o ei  o iifDi Ao sotoAetmoDi fDsfsiiet .  

sio Tndo endnadnei nmmT oino ieonooT nsm hsoodsnoh snd  dansh noh sT no ndd d cnda 

snoh snd nsm hsoodsnoh snd dosodT dsTo doshon nsm Todosaoios TnToodT nsm hsn ddnoh s 

TodshcoT hs oio sndh sT Toco dT dodnoom o  TsTonhsnedo mosod edosoa nsm hs endohcsdnd 

dsTo osTsdo oino oio hsn ddnoh s ed shmom hT onnocohso nsm sTnedo n d mochTh s-
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dnthsaa nsm oino ho hT  o hT ndT  mhdocoom o  mhnnodoso cnooa dhoT  n sTodTa nsm no dsTo 

n dt o  Todosaoios orhTohsa docinshTdT nsm Todhso o  nhsm son docinshTdT oino 

ndd n Tchosohnhc nsm T ch  -oc s dhc nTToTTdosoT o  eo doc schdom nhoi oio nhsnd 

hsn ddnoh s oino hT sTom hs ednsshsaa i 

ehsco oiosa dnsn nooodeoT inso ododaom dnmo en T do  nnhchnd a sodsdosond 

 dansh noh sTa doTondci cosoodT nsm s s-a sodsdosond  dansh noh sT nhoi oio nhd  n 

edoendhsa nsm monhshsa n Too  n Tchosohnhc nsm edncohcnd hsmhcno dT o  donTsdo 

TsTonhsnedo mosod edosoa no nhdd odn o  nhsm  so oio d To hde donso ndoodsnohso 

hsmhcno dT o  oio sdt hsmora nsm no nhdd n csT  s oio hsmhcno dT mosod eom en oio 

sshoom tnoh sTa dT ns hsooadnoom d mod n d donTsdhsa TsTonhsnedo mosod edosoa  

 

smo ift i toooftomoDi: fDsfsiiet  

sio hsmhcno d hT c sThmodom ns onnocohso o  d hs donTsdhsa eodn ddnsco nsm 

moTcdhehsa dondhona  s  dmod o  ssmodTonsm d do oio hde donsco  n oio hsmhcno da no 

nhdd odn o  hssoTohanoo hoT snosdo hs aosodnda nsm oios odn o  hmosohnn oio d To hde donso 

dooi mT nsm need ncioT oino nodo nm eoom hs edoendhsa hsmhcno dT n d donTsdhsa 

TsTonhsnedo mosod edosoa  

smo ift i  osifeD: imo seDsoti ei imo fDsfsiiet iDs fi  smitisiotf ifs  

sio hsmhcno d hT sTom o  moooddhso doTsdoTa osndsnoo eodn ddnscoa nsm odnsTdnoo 

usndhonohso doTsdoT hso  ssdeodT oino nnchdhonoo oiohd Tosmn nsm dodhnsco hs oio ed coTT 

 n dnthsa hde donso mochTh sT nsm mosod ehsa e dhchoT nsm TodnooahoTa   nosoda hoT 

sTo hT Tsenoco o  dnsn doTodhcoh sT nsm hT indeodom en dnsn oio doohcnd nsm 

 eodnoh snd dhdhoTa niooiod no oio dosod  n monhshoh s nsm edoendnoh s  d no oio dosod  n 

odnsTdnoh s nsm nsndnThTa a  

sft i: imo seDsoti ei imo fDsfsiiet 

dcc dmhsa o  oio ndhood dnTinm didom demod  nohna oio n dm ihsmhcno di donsT ihs 

oio dhsashTohc c scoeo nino hsmhcnooT  d cdndhnhoT T dooihsaa nsm hs edncohco ho dondocoTa 

mhdocodn  d hsmhdocodna usnsohohoT oino ndo s o mhdocodn donTsdnedo  d mhdocodn  eTodsoma 

i 

ds hsmhcno d hT n cindncoodhTohc oTohdnoom en TonohTohcnd dooi m d ahoT  d moooddhsom 

en cndcsdnoh sa ndd nhsa sT dn hmosohnnhsa n e Thohso  d soanohso hded sodosoa 

niooiod usnsohonohso  d usndhonohsoa hs oio eoinsh d  n n sndhnedo noonciom o  hoa T  oio 

hsmhcno d hT s o  o hT n Thdedo c ddocoh s  n mnon nsm hT s o nsTo n TonohTohcnd sndsoa eso 

dnoiod n sndso oino dsTo inso oredoTThso e nod d doedoTosonoh s  n oio Tosmhom dondhona  

sio hsmhcno d hT usnsohonohso hsn ddnoh s oino ndd nT moTcdhehsa oio mosod edoso  n n 

Teochnhc Thosnoh sa eios dos sa  d ncohshon nsm moooddhshsa hoT doTsdoTa osndsnohsa nsm 

c dendhsa oiod  sod ohdoa sio hsmhcno d cns ndT  eo moTcdheohsoa oino hTa hs n 

usndhonohso n dda no ndT  cndd en oio hsmhcno d nino nnT n nhrom usnsohon no n Teochnhc 

d doso  d eodh ma hs dodnoh s o  s  n Teochnhc Tcndo Teochnhc o  oio Thosnoh s  d 

c smhoh sa  d o  oio onnoco  n n Teochnhc sndhnedoa sihT sndhnedo hT sTsnddn usnsohonohsoa 

doc dmom nsm cns eo odnctoma dsm nsndnThTa  

ehdedn esoa oio hsmhcno d hT n onsahedo - c scdooo - sndhnedo oino oredoTToT ns 

hsonsahedo nncoa  
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sio hsmor inT eoos sTom nd d oio eoahsshsa hs o ehcT  n n esdodn Tchosohnhc snosdoa 

nsm oihT nnT hoT a nd  o hT oio odnsTdnoh s  n oio doohcnd c scoeoT hso  orhTohsa c scdooo 

sndhnedoT oino ndd n sT o  oreodhdoso nhoi Tchosohnhc oio dhoTa sihT hT nino Lazarsfeld 

oredoTTom nT idnthsa T chnd oio dhoT  eodnoh sndai niodo c scoeoT nodo nhdTo 

nsndn om nsm odnsTn ddom hso  cdond hsmhcno dT nsm oshmoscoa  

 smhcno dT ndo sTsnddn sTom o  Tosmn oio os dsoh s  n oio eoinsh d  n n endohcsdnd 

eios dos s  sod ohdoa  d o  c dendo n ad se  n eios dosn  sod n eodh m  n ohdoa 

ohoiod nhrom  d sndhnedoa sio hsmhcno d dsTo eo cindncoodh om en:  

 s sohss sT n dd nnehdhon  sod ohdo;  

e dd nnehdhon shn tdnco ;  

cndcsdnehdhon;  

 ehdedhnhom nsndnThT nsm ssmodTonsmhsa en ndd sTodT;  

  nTn o  n ddsdnoo 

 dehdhon o  dnto d cnd nsm hsoodsnoh snd c dendhT sTa  

 s  dmod n d oio hsmhcno d o  eo ns nsndnohcnd o  da ho dsTo eo ndd nom n d sT:  

- s hsa enct o  oio enTo;  

- s sohss sT mnhdn dnsnaodoso hs oio Ti do oodd;  

- dosod ehsa ednsT n d oio domhsd nsm d sa oodd enTom  s n docnTohsa nd d oio enToa  

sio snosdo  n oio hsmhcno d hT moooddhsom en oio eios dos s ssmod Tosmna sio 

hsmhcno d dnn eo  so sndhnedo  daaa d nsscoh s  n Tosodnd sndhnedoTa nsm oioTo sndhnedoT 

ndo sTsnddn  n n usnsohonohso snosdoa eso oio dnoood hT s o nhoi so oio edoTosco  n 

sndhnedoT  n n usndhonohso snosdoa  

sins tdosh sTdn no cns Tnn oino oio hsmhcno d hT oio mhahond - usnsohonohso - odnsTdnoh s 

 n n Too  n mnon sio odonodoso  n n endohcsdnd eios dos sa nihci hT sTsnddn 

cindncoodh om en ndehashon nsm c dedorhona hT odnsTn ddom hso  Thdedoa edhona nsm 

hsoodc ssocoom hsn ddnoh s oino cns eo donTsdom nsm nsndnToma nihci c sTohosooT ns 

hsn ddnoh s enTo oino oredoTToT oio eios dos s ssmod Tosmna  o nhdd iode hs dnthsa 

mochTh sTa osndsnohsa oioda c ddocohsa oiod nsm ndosmhsa oiod nios socoTTndna  

 o hT s o e TThedo o  hmosohnn nsm Too hsmhcno dT en Thdedn hmosohnnhsa oio eios dos s 

Tosmhoma dnoioda ho doushdoT T do TonaoTa nihci Lazarsfeld summarized hs oio TooeT:  

 

d edhon orednsnoh s  n oio Tciodo hT ahsos nT n dd nT:  

smo ift i  iot: metfDn item imo seDsoti ie imo sfmoD feD  iet imo titfeo  

sfmoD feD   ;sio nhdTo Tonao hT c scodsom nhoi oio edochTo monhshoh s nsm Teochnhcnoh s 

 n oio sndh sT mhdosTh sT oino dnto se oio eios dos s ssmod Tosmna en mhshmhsa ho 

hso  n ad se  n endohnd eios dosn oino dnto se hoa nhoi oio nhd  n hmosohnnhsa oio 

e hsoT oino nhdd eo Tosmhom dnooda  

 

smo  oseDs  iot: metfDn item sfmoD feD  ie fDsfsiiet  lniodo oio edosh sT 

mhdosTh sT ndo mhshmom nsm nsndn om hso  n ad se  n rndhnedoT oino ndo dnood 

c sThmodom hsmhcno dT  n donTsdodosoa nsm oio ed coTT  n Tooohsa nsm hmosohnnhsa 

sndhnedoT moeosmT  s ns hs-moeoi oio doohcnd Tosmn  n oio Tosmhom eios dos s oino 

ndd nT ts ndomao  n oio nnco dT oino c sod d hoa  
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smo imfts  iot: netfDn item fDsfsiiet  ie moi otomoDi  .dnood monhshsa oio 

hsmhcno dT c doT oio donTsdodoso Tonaoa niodo oio Tenohnd nsm oode dnd Tc eo  n 

donTsdodoso hT moooddhsoma nT nodd nT oio sshoT  n donTsdodosoa oTeochnddn n d 

naadoanoo hsmhcno dTa nihci c sThTo  n n ad se  n mhnnodoso Tse-hsmhcno dT oino sTo 

dsdohedo sshoT  n donTsdodosoa sio n sdoi Tooe : n shsa nd d donTsdodoso o  

oshmoscoa dnood monhshsa oio Tse-hsmhcno dT nsm donTsdhsa oiod oreodhdosonddna no 

dnn nhsm oino oion nd so m  s o oredoTT oio eoinsh d  n oio Tosmhom eios dos sa 

siodon doa oio doTsdoT nsm sndsoT  n oio endohnd hsmhcno dT dsTo eo c ddocoom nsm 

edoTosoom hs n Thsado sndso oino oredoTToT oio  sodndd sndso  n oio oshmoscoa  

 oseDs: yotoA  ei inntoniifeD iDs iito  ei fDsfsiiet  

sio a nd  n mosod ehsa hsmhcno dT hT o  domsco oio ssdeod  n edodhdhsndn mnon oino 

dnn eo d To nios odnhsa dsndn hsa  d Tosmnhsa ho hs hoT dnn n dd o  dnto ho 

donshsansd nsm onnocohsoa oihT Thdedhnhcnoh s nsm c dehdnoh s  n hsn ddnoh s hT m so 

o  sndnhsa moadooT nsm no dsdohedo dosodT o  n dd nino hT ts ns nT c de Thoo 

hsmhcno dT  d oshmoscoa e d orndedoa oio ad TT snoh snd ed msco hsmor hT oredoTTom hs 

nhsnschnd o ondT  n codonhs nd ssoTa nihci doedoTosoT n Thdedo nsm odnmhoh snd dosod  n 

naadoanoh s nT  o c ddocoT sndhnedoT  n n i d aoso sT snosdo )d soondn sshoT( nsm 

nmmdoTToT  so mhdosTh sa oio oc s dhc mhdosTh s  n mosod edosoa ds oio  oiod 

insma hn no onto oio IDH Human Development Index  ano nhsm oino ho c dehsoTaaa 

doonoos oidoo hsmhcno dT dhstom o  oidoo nTeocoT  n mosod edosoa nihci ndo dhnod sa 

ts ndomao nsm hsmhcno dT oino oredoTT hsc do asioTo hsmhcno dT ndo  n n mhnnodoso 

snosdo nsm sTo mhnnodoso sshoT  n donTsdodosoa nihci doushdoT c denohehdhon eoonoos 

oioTo Tse-hsmhcno dT oino dnto se oio ashmoa  

?nmii se to moiD  i inntoniifeD - أ  

daadoanoh s hT the ed coTT  n c smosThsa hsn ddnoh s  d dnn mnon hso  hsn ddnoh s 

dsoa niodo oio hsmhcno dT oino docohso adonood nohaioT ndo hmosohnhom nsm moooddhsom 

ncc dmhsa o  hde donscoa nsm oio snosdo  n oio dodnoh sTihe eoonoos oio hsmhcno dT oino 

ndo c ddocoom hs  so ashmo hT moooddhsoma hT hoa dmmhoh sa dsdohedhcnoh s  d nd d 

dodnoh sTihe ns oiod oneoa  

get fi f  seDo rtotitfDn inntoniio fDsfsiiet  iet  o iifDi Ao sotoAetmoDi?  

dT no dosoh som edosh sTdna oio edoendnoh s  n naadoanoo hsmhcno dT doushdoT oio 

hsooadnoh s  n n Too  n Toc smndn hsmhcno dT doedoTosohsa oio sndh sT mhdosTh sT  n 

TsTonhsnedo mosod edosoa  s  dmod o  c dendo nsm c dehso oio mhTohsco ododosoT )oio 

ad noi dnoo  n oio ad TT m doTohc ed mscoa oio odhTTh s  n adoosi sTo anToTa nsm 

i eo hs dhnoa n d orndedo(a oio sndhnedoT dsTo nhdTo eo doosdsom o  n c dd s Tcndo  n 

donTsdodosoa nsm oio edhschedo hT  sndsnohsa onci hsmhcno d hs dodnoh s o  n Tcndo nsm 

dnsao  n cinsao  eTodsom  sod ohdo  d monhsom hs n s dhsnd nnna T  oino onci Tse-

hsmhcno d  d sndhnedo hT n dd nom se nsm hoT sndsoT ndo cndcsdnoom nsm c ddocoom 

ncc dmhsa o  oiohd nohaioT o  nhsnddn ahso oio nhsnd sndso  n oio naadoanoo hsmhcno da  

tdoendhsa nsm sThsa oio c de Thoo hsmhcno d  d hsmor hT indeodom en ns hde donso 

nnco da nihci hT moooddhshsa oio Teochnhc nohaioT n d onci endohnd hsmhcno d oino hT 

hscdsmom hs oio cndcsdnoh s  n oio naadoanoo hsmora  o hT mhnnhcsdo o  mhTodhesoo oio 

nohaioT eoonoos oio endohnd hsmhcno dTa nsm o  moooddhso nihci  n oiod docohsoT n 

adonood nohaioa siodon doa oio dnoood doushdoT ns hs-moeoi Tosmn oid sai nihci oio 
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hdenco  n onci hT moooddhsoma d endohnd sndhnedo hs oio  sodndd eoinsh d  n oio 

oredoTTom eios dos sa  

: sito  ei fDsfsiiet - ب  

sio snosdo  n oio hsmhcno dT sndhoT moeosmhsa  s oio eios dos s Tosmhom nsm oio 

Tse-eios dosn oino c sTohosoo hoa nsm ho cnsaaa   smhcno dT dnn eo ohoiod hs ssdodnooma 

c de Thoo  d doedoTosonohso n dda  

1 .sDsettoAiios fDsfsiiet   : o hT sTom o  nsndn o eios dosn hso  n ad se  n 

ododosoT  d nnco dT nsm oios ci  To n Too  n hsmhcno dT o  ihaidhaio oioda oino hTa 

moc sTodscohsa oio eios dos s hso  ssdodnoom sndhnedoT nsm odonohsa onci 

eios dos sa tndohnd - sndhnedo - hsmoeosmosodna  

2 .semte fio fDsfsiiet   : s oihT cnToa oio hsmhcno dT ndo eshdo  s oio enThT  n 

nm eohsa oio dndaoTo e TThedo ssdeod  n nnco dT oino oredoTT n ssdeod  n eios dosna 

eeochnd nohaioT ndo moooddhsom n d onci o ehc ncc dmhsa o  hde donsco nsm oios 

c dehsoma s  inso n donshsaa  

3 dotto oDiiifto fDsfsiiet  :sio d To doedoTosonohso hsmhcno dT nsm oio d To 

hsoodc ssocoom hsmhcno dT ndo Todocooma oios oio eoTo hsmhcno dT ndo nohaioom hs ooddT 

 n odonohsa oio Tosmhom eios dos sa oino hTa s o ndd sndhnedoT dodnoom o  oio 

eios dos s ndo ontos hso  ncc ssoa eso dnoiod oion ndo doedoTosoom hs  oiod sndhnedoT 

oino ndo nedo o  oredoTT oiod hdedhchodna siodo ndo oi To ni  aosodnddn mhshmo 

hsmhcno dT hso  nhso oneoT: 

- dcohshon hsmhcno dT )ed coTToT(: ndd n sT o  d sho d;  

- doTsdoT hsmhcno dT: Ti n sT oio doTsdoT  n oio c dedooom  eodnoh sTa  

- todn ddnsco hsmhcno dT oino ndd n donTsdhsa ed adoTT hs ncihosodoso;  

- s dendhT s hsmhcno dT: ndd n n d c dendhsa eodn ddnscoa niooiod hsoodsnd  d 

oroodsnda  

- enohTnncoh s donTsdodoso hsmhcno dTa  

 osifeD ste: smitisiotf ifs  ei fDsfsiiet  iet moi otfDn oseDemfs sotoAetmoDi 

iDs  o iifDi Ao sotoAetmoDi iDs imoft fmtetiiDso 

sft i: smitisiotf ifs  ei fDsfsiiet   : s  dmod n d ns oc s dhc  d T chnd sndhnedo o  

eo cnddom n imosod edoso hsmhcno dai ho dsTo: doedoTosohsa T do  n oio nnco dT oino 

Tineo n mosod edoso ed coTT  d Tonooa oio hsmhcno d cns c sTohosoo n mhdocoa c dedooo 

nsm nm i c donTsdodoso dn mosod edosoa ho hT oisT n mosod edoso hsmhcno da ahsos 

oino oio nTeoco ho donTsdoT hT n mosod edoso a nd  d  so  n hoT ododosoTa nios oihT 

a nd  d ododoso hT s o donTsdnedo hs hoTodna oio hsmhcno d edhdndhdn TodsoT o  hsmhcnoo 

nT eoTo nT e TThedo oihT a nd  d ododosoa e d orndedoa oio cihdm d dondhon hsmor 

c sTohosooT ns hsmhcno d as  donTsdo oio dosod  n esedhc iondoia  

sid sai oihT monhshoh sa no nhsm oino oio mosod edoso hsmhcno d dsTo:  

 sio sndhnedo c de soso - nihci oio hsmhcno d donTsdoT - oredoTToT n 

mosod edoso a nd  d  so  n hoT c de sosoT  odoa oio sndhnedo hT c sThmodom oio 

ondaooa  
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 nsTo hs cnTo ho hT s o e TThedo sid sai hoa oio usnsohonohso oredoTTh s  n oio 

ondaoo sndhnedo hT  so  n hoT ododosoT  o c sodhesooT o  monhshsa nsm donTsdhsa hoa  

dcc dmhsa o  Mpeqb  aoio TsTonhsnedo mosod edoso hsmor Ti sdm eo:  

 dodosnso o  oio hTTso  d o ehc o  eo Tosmhom;  

 eosThohso o  cinsao  sod ohdo;  

 eosThohso o  cinsao shn tdnco 

 dnsndhc nsm nedo o  donTsdo ed adoTT hs n endohcsdnd nhodm;  

 doeonooma c dendnedo nsm enTom  s doasdnddn c ddocoom mnon;  

 dond nsm dondocoT dondhon;  

 td shmoT ohdodn hsn ddnoh sa  

 oseDs: smo fmtetiiDso ei fDsfsiiet   : smhcno dT ndo sTom o  ncihoso dnsn a ndTa 

hscdsmhsa:  

- doTcdheo nsm hmosohnn Teochnhc mosod edoso Thosnoh sT;  

- s dendo odosmT hs T choon nhoi mosod edoso a ndT;  

- dsndn hsa dodnoh sTiheT eoonoos mosod edoso sndhnedoT;  

- tdomhcohsa cinsaoT oino dnn  ccsd hs T choon;  

- s sT dhmnoh s sosodnd nsm TseThmhndn a ndT  n mosod edosoa  

dT n d TsTonhsnedo mosod edoso hsmhcno dTa oion iode ncihoso n Too  n socoTTndn 

doushdodosoTa nihci no nhdd dosoh s dn nihci:  

- nnthsa mochTh sTa mosod ehsa nsm doshonhsa snoh snd TodnooahoT nT nodd nT 

esedhc e dhchoT eocnsTo oion c sTohosoo n donmodTihe e ndm n d mochTh s-dnthsa 

no sndh sT dosodTa  

- eooohsa a ndT nsm n dd nhsa oiod;  

-  o ndd nT sT o  dnto c dendhT sT eoonoos mhnnodoso sshoT )c ssodhoTa oc s dhc 

hsTohosoh sTa nmdhshTodnoh sT;)aaa  

-  mosohnna osndsnoo nsm ndd cnoo doT sdcoT d do dnoh snddn;  

-  sn ddhsa oio esedhc nsm sndh sT Tontoi dmodTa  

dnn osc ssood oio ed coTT  n edoendhsa nsm Todocohsa donTsdodoso hsmhcno dTa 

oTeochnddn nhoi doandm o  mosod edoso donTsdodoso hsmhcno dT esTonhsnedo dnsn 

sinddosaoTa oTeochnddn oi To dodnoom o  oio dooi mT  n nm eohsa T do  n oioda nT oio 

ssdeod  n hsmhcno dT dnn donci sio hsmhcno d sTom o  donTsdo TsTonhsnedo 

mosod edoso T doohdoT doncioT  d orcoomT oio hee oidoTi dma nsm eocnsTo ho hTaaa  o hT 

mhnnhcsdo o  sTo ndd  n oioTo hsmhcno dTa T  n dhdhoom ssdeod  n oiod dsTo eo ci Tosa 

nsm n d oihT no soomaaa d Too  n Todocoh s cdhoodhna oio d To ed dhsoso  n nihci ndo 
1
:  

                                                           
1 - 
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1. usndhon  n hsn ddnoh s;  

2. dccoTT o  hsn ddnoh s;  

3. nonTsdhsa a ndT;  

4. deedhcnehdhon nsm ndorhehdhon o  cinsaoT;  

5. ehdedhchon nsm onTo  n ssmodTonsmhsa;  

6. s dendnehdhon hs ohdo nsm ednco;  

7. enchdhonohsa mochTh s dnthsa nsm nTThashsa doTe sThehdhohoTa  

sio nhdTo oidoo cdhoodhn ndo c sThmodom edoendnoh s cdhoodhna nT oio Todocoh s  n 

hsmhcno dT moeosmT  s oio moadoo  n oiohd sodhnhcnoh sa eocnsTo ho hT s o e TThedo o  

edoendo  d Todoco ns hsmhcno d nhoi so oio edoTosco  n n enTo  n c ddoco nsm c sohss sT 

hsn ddnoh s )enToa edoTosoa nsm nsosdo( oino asndnsoooT oio sndhmhon nsm c sohsshon  n 

donTsdodosoa dT n d oio dodnhshsa cdhoodhna oion ndo cdhoodhn oino a sods oio 

donTsdodosoa sio usndhon  n oio hsmhcno d nnood sToa nsm no dnn nmm n sodn hde donso 

cdhoodh sa nihci hT oio nehdhon  n oio Todocoom hsmhcno dT o  dondoco oio edh dhohoT 

ncc dmhsa o  oio Todnooahc a ndT oTonedhTiom nhoihs oio ndndon dt  n TsTonhsnedo 

mosod edosoa  s dn  ehsh sa oihT cdhoodh s dodnhsT oio d To hsndsosohnd  s oio 

onnocohsosoTT  n oio hsmhcno dT ci Tos o  doedoToso nsm donTsdo TsTonhsnedo 

mosod edosoa  

smo  oseDs toooftomoDi: imo ittteismo  isetios fD ttotitfDn  o iifDi Ao 

sotoAetmoDi fDsfsiiet  

siodo ndo dnsn need ncioT nm eoom hs edoendhsa TsTonhsnedo mosod edoso hsmhcno dTa 

nsm eocnsTo ho hT mhnnhcsdo eosmn ho ddd  n oioda no nhdd odn o  ci  To n ad se  n oioda 

nT n doTsdo  n dnsn donT sTa oio d To hde donso  n nihci hT oio nsnhdnehdhon  n 

hsn ddnoh s Philippe DEFEYT  doicdnoTod ashdneode d n na d m iood mohnhdedhT di

tihdhe edoTosoom TsTonhsnedo mosod edoso hsmhcno dT enTom  s oidoo enThc nroT :  

1 .ef feD :dcc dmhsa o  oihT nrhTa TsTonhsnedo mosod edoso hsmhcno dT d  t no: cdonohsa 

son hsmhcno dT oino hded so oio eodn ddnsco  n odnmhoh snd ad TT m doTohc ed msco;  

 *sdonohsa hsmhcno dT oino cns Tosmn ndd nTeocoT nsm nsadoT  n T choon nhoi so n csThsa 

 s oio oc s dhc nTeocoa  

2 .ei fs seDsotD  :nihci moooddhso oio enThc o ehcT oino dsTo eo n csTom  s hs 

edoendhsa hsmhcno dT esTonhsnedo mosod edosoa nihci hT:  

 *s scodsT ) T chnd hTTsoT ;  

 * sshd sdosond c scodsTa  

1: Comparative analysis of durable development systems, OP.cit 

: Philippe DEFEYT, “Le social et l'environnement: indicators alternatifs au PIB”, 

Institute for Durable Development. 

http://www.ulb.ac/students/desge/courses/envif443:COUR08-4.indic 07/28/2010 
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noimeseAeni : smo dooi mT nm eoom hs edoendhsa TsTonhsnedo mosod edoso 

hsmhcno dT nsm ndo hs oio n dd  n: n mnTie ndm oino c ddocoT n ssdeod  n hsmhcno dT 

nhoi oio nhd  n ahshsa n ehcosdo  n c sTosTsT eoonoos ndd nTeocoT  n mosod edosoa 

TsTonhsnedo;  

daadoanoo hsmhcno dTa  

siodo ndo dnsn  

dd sa oio eihd T eihoT nd d nihci onn doT o  monhso nsm donTsdo TsTonhsnedo 

mosod edoso eoahs ndo:  o inT dnsn Tchosohnhc need ncioT enTom  s oio ed coTT  n 

edoendhsa TsTonhsnedo mosod edoso hsmhcno dTa nsm nd sa oio d To hde donso sioTo 

need ncioT nhdd eo mhTcsTTom eod na  

smo ift i  osifeD: eDitesosifeD ie sitfiiA 

oiodo ni  c sThmodT TsTonhsnedo mosod edoso o  eo n ihTo dhcnd oroosTh s  n edosh sT 

oio dhoT nsm d modT hs oc s dhcT? nihci nnT enTom hs hoT osohdoon  s oio c scoeo  n 

nodd-eohsa nsm nnnT o  ncihoso nsm donTsdo ho hs T choona nsm oio dnn dhon nadooma 

doTondciodT nsm Tci dndT eodhoso oino TsTonhsnedo mosod edoso nhdT o  moooddhso oio 

orhTohsa dodnoh sTihe eoonoos oio nodd-eohsa  n csddoso aosodnoh sT nsm oio nodd-

eohsa  n nsosdo aosodnoh sT asihT dodnoh sTihe inT eoos orednhsom en oio  soddne 

eoonoos oio c scoeo  n cnehond nsm oio nodd-eohsa  n oio hsmhshmsnda oTeochnddn cnehonda 

tnosdnd d son nsm nnnT o  ored ho nsm indsoTT ho hs oio edoToso nhoi so edonsmhco o  

oio dhaio  n nsosdo aosodnoh sT o  sTo hoa  

snehond donsT oio nsnhdnedo To ct  n nsn c dd mhon  d dnoodhnda doandmdoTT  n hoT 

snosdoa nsm sTom hs ed mscoh s  eodnoh sT n d n Teochnhc eodh m ssohd ho dssT  soa 

sid sai oihT need ncia oio sndh sT oneoT  n cnehond oino doedoToso oio nondoi nsnhdnedo 

o  c ssodhoT ndo osndsnoom nsm donTsdom hs  dmod o  moooddhso oio dosodT  n 

c sTsdeoh s nsm TseTohosoh s nd sa oiod hs n nnn oino osTsdoT oio oroosTh s  n 

nondoia  srsdn nd da ssddoso aosodnoh sT o  nsosdo aosodnoh sTa nsm oio sTo  n oihT 

need nci hs donTsdhsa TsTonhsnedo mosod edoso hT dhstom o  oio socoTThon  n 

ncihoshsa n c smhoh sa nihci hT oino ncihoshsa nodd-eohsa cnss o eo TsTonhsnedo 

ssdoTT no doednco  d edoTodso doT sdcoT nsm nondoi nhoi oiohd sndh sT c de sosoT n d 

dnsn nondTa hn s o n dosoda sio nondoi  n c ssodhoT hT sTsnddn mhshmom hso  nhso sneoT 

 n cnehonda nihci ndo nT n dd nT 
1
:  

sfDiDsfiA sitfiiA :Tsci nT To ctTa e smTa nsm cnTi moe ThoTa  

rtesosifto sitfiiA :eshdmhsa oushedosoa c ddsshcnoh sT oushedoso nsm sndh sT 

oneoT  n hsndnTodscosdoa tnosdnd cnehond hscdsmoT oio To ct  n snosdnd doT sdcoTa dnsm 

nsm oc TnToodTa  sdns cnehond: sihT c scoeo hT c sThmodom dodnohsodn sona sihT oodd 

nnT nhdTo sTom en Gary Beck nsm Schultze hs oio h96eTa  sdns cnehond oredoTToT n 

c ssodnrT To ct  n hsmhshmsndT nhoi c deoooschoT nsm ts ndomao ni  ndo nedo o  

                                                           
1
 - 1: Measuring Sustainable Development, 2007, op.cit . 

 



Chapter four ; 

110 
 

ed msco nsm oisT c sodhesoo o  ncihoshsa oio oc s dhc nsm T chnd nodd-eohsa  n 

hsmhshmsndTa a  

1: Tracey Strange, Anne Bayley , “The sustainable development of economic 

development, society and environment”, OCDE. www.ocde.com 

e chnd cnehond hT doedoTosoom en T chnd soon dtTa hsTohosoh sTa ooc  o hT cdonoom en oio 

c denohehdhon  n oio nnedhc e chnda  

dsm nsTo nhoi oihT need nci ac ssodhoT dsTo Todhso o  hscdonTo oio To ct  n onci oneo 

 n cnehonda  d no donTo tooe ho c sTonsoa hs  dmod o  dooo hddomhnoo nsm nsosdo soomTa 

sio c scoeo  n TsTonhsnehdhona ncc dmhsa o  oihT need ncia hT dhstom o  oio orooso  n oio 

nehdhon o  dnoh sndh o sToT  n nsnhdnedo doT sdcoTa nsm ncc dmhsa o  oihT eodTeocohsoa ho 

inT eoos c sThmodom sio sshoom tnoh sT monhsoT TsTonhsnedo mosod edoso nT 

mosod edoso oino osTsdoT oino eod cnehon hsc do m oT s o mocdhso  n snoh snd nondoi 

en doednchsa  d edoTodshsa oio T sdcoT  n oihT nondoia nihci ndo doedoTosoom en To ctT 

ddd  n ed mscohso cnehonda isdnsa T chnd nsm snosdnda nsm oio dodnoh sTihe oino orhToT 

eoonoos oio nhso oneoT cns eo oredoTTom nT n dd nT:  

TNW = pF* + pR + pN + pH + pS 

niodo onci  n oio ododosoT oredoTToT:  

TNW  :o ond snoh snd nondoi  

F  :nhsnschnd cnehond  a R: ed mscohso cnehond a N  :snosdnd cnehond a H  :cnehond isdnsa  

S  :T chnd cnehonda  

P : sio ncc ssohsa edhco )sndso( n d onci oneo  n cnehonda nihci doedoTosoT oio cinsao 

hs oio dosod  n nodd-eohsa nT n doTsdo  n oio cinsao hs oio dndahsnd sndso  n onci oneo 

 n cnehonda  

td adoTT o nndmT TsTonhsnedo mosod edoso hT osndsnoom nsm donTsdom ncc dmhsa o  

oihT need nci en d sa-oodd d sho dhsa  n hsmhcno dT oino doedoToso oio sndh sT nondoi 

c sod ddom en oio Tonooa nihci n csToT  s donTsdhsa oio To ct  n sndh sT snoh snd 

cnehondT )snosdnda isdnsa ed mscohsoa T chnd nsm nhsnschnda)  

 osifeD ste : DPSIR rto  oto- iiio-do teD o nesoA  

sihT d mod nnT hshohnddn sTom o  osndsnoo oio Tonoo  n oio osshd sdoso nsm hoT dhshsa 

TnToodTa nsm hT mhTohsashTiom en oio nnco oino ho Thdsdonso sTdn hmosohnhoT oio cnsToT  n 

ed edodT nsm oiohd c sTousoscoTa nT nodd nT oio snosdo  n oio T dsoh sT ed e Tom o  

odono oioda sio n dm  " DPSIR  "hs  sadhTi hT modhsom nd d oio nhdTo doooodT  n oio 

n dd nhsa n dmT: ddhshsa force Pressure  tdoTTsdo State Impact doTe sTo Response a 

sio d mod hshohnddn c sThToom  n oidoo ododosoTa sndodn edoTTsdoa Tonoo nsm doTe sToa 

nsm ho mosod eom o  hscdsmo oio  oiod on  ododosoTa sio hmon  n oihT d mod cns eo 

Tsddndh om oid sai oio n dd nhsa doedoTosonoh s:  

doTe sToa mochTh sT nsm c ddocohso ncoh sTa e dhchoTa doahTdnoh sa doasdnoh sT nsm 

doT sdco dnsnaodoso  
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sio edhschedo  n oihT d mod hT oino oio edoTThsa n dcoT oino oredoTTa hs oiohd osohdoona 

oio sndh sT isdns ncohshohoTa hsmsTodhnd Toco dTa c sTsdeoh sa oocis d ana nsm 

e esdnoh s ad noia c sTohosoo adono edoTTsdoa oTeochnddn  s oio osshd sdoso nsm oio 

sndh sT TnToodT oino c de To hoa sioTo hscdonThsa edoTTsdoT aosodnoo soanohso onnocoT 

no sndh sT dosodTa Tsci nT oio hdenco  s oio iondoi  n dhshsa  danshTdT nsm doT sdco 

TnToodT hs sndh sT nnnTa  oT oneoT nsm oio doTsdohsa soanohso oc s dhc hdencoTa sihT 

nes ddnd Thosnoh s doushdoT nhsmhsa T dsoh sT nhoihs mhnnodoso ndndon dtTa niooiod 

oc s dhca doand  ddnsm doasdno dna sihT need nci hT nhmodn sTom en c ssodhoT nsm 

hsoodsnoh snd  dansh noh sT Tsci nT oio sshoom tnoh sT hs edoendhsa TsTonhsnedo 

mosod edoso hsmhcno dTa  

etiDsm smfts : nfmoD feDiA ittteism ) osietiA ittteism)  

sihT need nci hT c sThmodom oio d To nhmoTedonm nd sa oio orhTohsa need ncioTa  o 

inT eoos nm eoom en dnsn c ssodhoTa hsoodsnoh snd  dansh noh sT nsm hsTohosoh sT mso 

o  oio Thdedhchon  n hoT sToa sihT need nci mhshmoT TsTonhsnedo mosod edoso hso  

mhdosTh sT oino ndo hsmoeosmoso  n onci  oioda nihci ndo oio oc s dhca T chnd nsm 

osshd sdosond mhdosTh sTa hs nmmhoh s o  oio hsTohosoh snd mhdosTh s hs T do cnToTa  

dso  n oio d To hde donso nmsnsonaoT  n oihT need nci hT oino ho ndd nT nTthsa d To  n 

oio usoToh sT dodnoom o  oio c scoeo  n TsTonhsnedo mosod edoso nsm ndT  ed shmoT sT 

nhoi n endnscom doedoTosonoh s  n oio mhdosTh sT  n TsTonhsnedo mosod edosoa 

  nosoda no s ooa  s oio  oiod insma oio neTosco  n hsoodc ssocoh s nsm  soddne 

eoonoos oioTo sndh sT mhdosTh sTa nsm oio ed coTT  n Todocohsa hsmhcno dT nsm 

cdnTThnnhsa oiod ncc dmhsa o  oio dnhs mhdosTh sT hT Tsenoco o  Tsenocohso nsm 

eodT snd nnco dTa  s nmmhoh s o  oihTa ho hT e TThedo o  hscdsmo  so hsmhcno d nhoihs on  

 d d do mhnnodoso mhdosTh sTa h oTeochnddn n d eios dosn oino cns eo moTcdheom nd d 

mhnnodoso oc s dhca T chnda nsm osshd sdosond nsadoTa sihT osahsoodhsa osnedoT sT o  

hmosohnn oio d To hde donso mhdosTh sT oino dnto se TsTonhsnedo mosod edoso nsm oio 

o ehcT oino ednsci  so nd d onci mhdosTh sa eso no oio Tndo ohdo ho dnn s o ahso sT 

ns hsooadnoom ehcosdo  n TsTonhsnedo mosod edoso nd sa oioda s d m oT ho monhso n d 

sT oio a ndT nsm edh dhohoT o  eo ncihosoma  

 osifeD seot: eDitesosifeD ie toAA- ofDn  

sihT hsod mscoh s inT n csTom  s oio hsooddodnoh sTihe eoonoos TsTonhsnedo 

mosod edoso nsm oio nehdhon o  ncihoso nodd-eohsa  

esTonhsnedoa ncc dmhsa o  dnTuhon dsm endsodT s  dsm  " Dasgupta  "oino oio 

dondocoh s  n oc s dhc nodd-eohsa  s dondhona ho moeosmT  s oio orooso o  nihci 

hsmhshmsndT osn n nsm ncushdo oiohd dhaioT o  ored ho nsm osn n oio mhTodhesoom 

doT sdcoT ncc dmhsa o  nino sion oreoco nsm nino oion nTehdo o a oino hTa oio c scoeo 

 n nodd-eohsa hT dhstom o  oio c scoeo  n nondoi nsm oio dooi mT  n mhTodhesohsa ho 

nd sa hsmhshmsndT hs  so T choon nsm nd sa nsosdo aosodnoh sTa siodo ndo oi To ni  

monhso TsTonhsnedo mosod edoso ncc dmhsa o  oihT eodTeocohso nT oio c sohss sT 

hscdonTo nsm mosod edoso hs dosodT  n nodd-eohsa n dosod  d no donTo n d n sodn d sa 

eodh m  n ohdoa haoa esTonhsnehdhon hT donTsdom en oio orooso o  nihci hsmhshmsndT 

ncihoso nodd-eohsa  sod ohdoa  
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 osifeD sfto: eDitesosifeD ie e  osifto  

sihT need nci n dtT ncc dmhsa o  n Thdedo dooi m d ana nihci hT o  hmosohnn nsm 

edoendo TsTonhsnedo mosod edoso hsmhcno dTa e d Todnooahc a ndT nsm edh dhohoT oino 

doushdo Tonoo hsoodsosoh s nhoi doandm o  oio nodd-eohsa  n hoT choh osTa nsm T  ho hT  o 

osTsdoT c denohehdhon nsm indd sn eoonoos oio aosodnd e dhchoT nm eoom nsm oio 

snoh snd a ndT moooddhsom en oio Todnooan 

: Comparative analysis of durable development systems, op. cit . 

Measuring Sustainable Development, 2007, op.cit . 

n ddn Td onchmsh aicn deen Thio  o ashmd ccd iaosode dosod odenshnoTse dns honti 

n d c dendnohso osndsnoh s  n oio n dt nsm ed adoTT ncihosom nhoi oio  enocohsoT 

Teochnhom hs oio snoh snd Todnooana  

sihT dooi m ndd nT sT o  hsoosThnn nsm n csT onn doT  s edh dhon e hsoT  smhcno dT 

ndd n sT o  n dd n se  s oio hdedodosonoh s  n snoh snd TodnooahoT nhoihs oio 

ndndon dt  n TsTonhsnedo mosod edosoa sio sshoom tnoh sT inT cnddom nsm dousoToom 

c ssodhoT o  edoendo oiohd snoh snd TodnooahoT n d TsTonhsnedo mosod edoso nsm Tsee do 

oiod nhoi n Too  n hsmhcno dTa  

 osifeD  fs: eDitesosifeD ie imo ifoAs  

sio nhodmT  n TsTonhsnedo mosod edoso oredoTT oio nhodmT nsm ndonT  n Tosmna nsm oihT 

need nci ndd nT sT o  monhso ssmodTonsmhsa oio TontoT no ndd dosodT nsm dnthsa 

sndh sT mochTh sT hs dhaio  n TsTonhsnedo mosod edosoa osahsoodhsa a ndT ndo dhstom o  

oio enThc nhodmT orcoeo hs T do orcoeoh snd cnToTa  

sio edosh sT need ncioT ndo oio d To nhmodn sTom dooi mT hs osahsoodhsa 

TsTonhsnedo mosod edoso hsmhcno dT hs oio n ddma nsm oio sTo  n oioTo need ncioT nsm 

dooi mT hs dnsn cnToT hT s o m so Toendnoodn adnoioda no nhsm oino hs dnsn 

oreodhdosoT d do oins  so dooi m nsm need nci inT eoos dodhom se s o  edoendo 

TsTonhsnedo mosod edoso hsmhcno dTa  s  dmod n d oio Todocoom Too  n hsmhcno dT o  

osTsdo n d do c dedoiosThso doedoTosonoh s nsm d do nccsdnoo donTsdodoso  n oio 

ed adoTT ncihosom hs oio TsTonhsnehdhon enoia  

nino cns eo s oom hs  sd edoTosonoh s  n oio d To hde donso need ncioT sTom hs 

edoendhsa TsTonhsnedo mosod edoso hsmhcno dT hT oino ho hT s o e TThedo o  ci  To 

eoonoos oio edosh sT need ncioT  d o  edonod eoonoos oiod orcoeo oid sai n ad se  n 

 enocohso nnco dTa eocnsTo onci need nci nnT eshdo  s n eihd T ein ni To 

nTTsdeoh sT mhnnod nd d oio  oiodTa nsm oio Thosnoh s hT Teochnhc o  onci c ssodna  o 

ednnT n d do hs ci  Thsa n Teochnhc need ncia  o hT s o e TThedoa n d orndedoa o  ci  To 

oio cnehond hseso hn oiodo hT s  dond nehdhon o  hmosohnn nsm osndsnoo ndd csddosodn 

nsnhdnedo To ctTa nT nodd nT moooddhso csddoso nsm nsosdo c sTsdeoh s dnooTa 

oTeochnddn Thsco oihT doushdoT n d o  n onn do mhTodhesoom  sod mhnnodoso nhodmT nT nodd nT 

hs c sohss sT TonaoTa  o hT ndT  s o e TThedo o  sio a ndT need nci nnT ci Tos en n 

c ssodn oino inm s o  dhahsnddn moooddhsom hoT Todnooan  d snoh snd a ndT n d 

TsTonhsnedo mosod edosoa nsm oio n dd nhsa onedo Ti nT T do e Thohso nsm soanohso 

e hsoT hs onci  n oio edosh sT osodhoTa  
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1: A preliminary list of indications for ongoing development to surveil and monitor 

the progress of the project in Québec and the ongoing development maturation, June 

12, 2009, page 20. 

snedo )(-h  )t Thohso nsm soanohso e hsoT hs need ncioT o  edoendhsa TsTonhsnedo 

mosod edoso hsmhcno dT 

 

dooi m d an t Thohso e hsoT toanohso e hsoT 

dhdosTh sT 

osodn 

 

dhshmhsa TsTonhsnedo 

mosod edoso hso  Teochnhc 

n dt nroT nsm mhshmom hso  

nrhT oc s dhc ae chnda 

osshd sdosond nsm 

hsTohosoh snda  

 nTo  n needhcnoh s nsm 

n dt ncc dmhsa o  oihT 

csddhcsdsda  

m oTsio ineeos n dt  s oio 

hsoodncoh sT eoonoos sio 

enThc nroT  n TsTonhsnedo 

mosod edosoa  

osodnsco 

cnehond 

deohdnd ored honoh s  n 

cnehond hs  dmod o  dooo 

csddoso nsm nsosdo soomTa  

doooddhso oio To ct  n onci 

oneo  n cnehonda  

dhnnhcsdon hs osndsnohsa 

T do oneoT  n cnehonda Tsci 

nT isdnsa T chnda nsm  noos 

snosdnd cnehonda  

dhnnhcsdon hs nhsmhsa 

need edhnoo TseTohosoh s 

dooi mT eoonoos oio nhso 

oneoT  n cnehonda  

d mod 

DPSIR 

doooddhsoT oio snosdo  n 

onci sndhnedo nsm hoT hdenco 

 s ncihoshsa TsTonhsnehdhona  

doooddhsoT oio hsoodncoh s 

eoonoos sndhnedoTa  

 o hT mhnnhcsdo o  moooddhso 

oio snosdo  n onci sndhnedo 

 d eios dos sa  sdn oio 

eios dos s hT hs oio n dd 

 n edoTTsdo nsm hdenco no oio 

Tndo ohdoa  

osodnsco 

nodd-eohsa  

 hsthsa oio c scoeo  n 

TsTonhsnedo mosod edoso o  

oio nhdTo a nd  n 

mosod edoso  n ndd oneoT 

nsm nhoi hoT dsdohedo 

need ncioT nsm sndoTa 

nihci hT ncihoshsa nodd-

eohsa  ded shsa oio 

Tonsmndm  n dhshsa  n oio 

hsmhshmsnda  

sio mhnnhcsdon  n nhsmhsa nsm 

monhshsa ndndon dtTa 

niooiod no oio c scoeosnd 

dosod  d no oio needhom dosoda 

n d oio oodd nodd-eohsaa 

nihci dntoT ho mhnnhcsdo o  

donTsdo hoT dosoda  

 sod mscoh s doooddhso edh dhon Todnooahc toadocohsa T do e hsoT oino 
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o  a ndT 

 

a ndT nhoihs oio ndndon dt 

 n TsTonhsnedo mosod edosoa  

ddd cnohsa doT sdcoT 

ncc dmhsa o  edh dhohoTa 

nihci donmT o  onnhchoso sTo 

nsm onnocohsosoTT hs n dta  

donhshsa oio doTe sThehdhon 

 n onci endon nnchdhonooT oio 

ed coTT  n c dedooh sa 

n dd n-se nsm hssoTohanoh sa  

dnn s o eo hscdsmom nd sa 

oio edh dhohoT eso inso ns 

hdenco  s oio TsTonhsnehdhon 

ed coTTa  

sio mhnnhcsdon  n nccsdnoodn 

moooddhshsa oio oode dnd 

nsm Tenohnd ndndon dt  n oio 

ondaooa oTeochnddn n d ondaooT 

oino ndo mhnnhcsdo o  usnsohnna  

 eotso: rtotitos  i imo  iosoDi 

smo imfts toooftomoDi: smo tte Aom  i  esfiios tfim oDnfDootfDn  o iifDi Ao 

sotoAetmoDi fDsfsiiet  iDs imo ttisifsiA  eAoifeD  ttete os iet imom 

sio s  dmhsnohsa dnnhco n d esTonhsnedo dosod edoso  n oio nhshTodn  n esTonhsnedo 

dosod edosoa  sshd sdoso nsm enddT hs oio td shsco  n osoeoc c smscoom n 

c dendnohso Tosmn  n oihdon-Thr d modT  n TsTonhsnedo mosod edoso hsmhcno dTa nihci 

ndd nom oio hmosohnhcnoh s  n n Too  n dhdhonoh sT nsm ed edodT oino ihsmod oio ed coTT 

 n edoendhsa nsm moThashsa TsTonhsnedo mosod edoso hsmhcno dTa sio  nnhcorT doe do 

Tsddndh om oiod hs on  enThc ed edodT 
1
:  

- doTe smhsa o  oio TsTonhsnedo mosod edoso a ndTa doTehoo oio mhnnodoso nsm dsdohedo 

dooi mT sTom o  osahsood hsmhcno dTa no nhsm oino oion aosodnddn n csT  s n 

nssmndosond e hso hs oio ed coTT  n Todocohsa hsmhcno dTa nihci hT oiohd nehdhon o  

doTe sm o  TsTonhsnehdhon cinddosaoT no ndd dosodT nsm dondoco oio a ndT  n TsTonhsnedo 

mosod edoso hs ns need edhnoo nnna  

- dsodc dhsa ndehashon hs ooddhs d ahcnd nsm dooi m d ahcnd ooddT nios edoendhsa 

nsm Todocohsa TsTonhsnedo mosod edoso hsmhcno dTa oTeochnddn nhoi doandm o  monhshsa 

oio nroTa o ehcT nsm hsmhcno dTa  s dnsn cnToT no nhsm ns  soddne eoonoos oio c scoeo 

 n nhodm a mhdosTh sa nsm o ehc a nsm oio cdnTThnhcnoh s  n hsmhcno dT ncc dmhsa o  oio 

mhdosTh sT  n TsTonhsnedo mosod edoso hT Tsenoco hs T do cnToT o  eodT snd nsm 

Tsenocohso oTohdnooTa  

 s oio Tndo Tosmn c smscoom en oio s  dmhsnoh s dnnhco n d esTonhsnedo dosod edoso 

 n oio nhshTodn  n esTonhsnedo dosod edosoa  sshd sdoso nsm dndsT hs idd 

td shsco a nsm enTom  s oio d modT hscdsmom hs oio Tosmna T dsoh sT nodo ed e Tom o  

c snd so oio on  edosh sT ed edodTa oio d To hde donso  n nihci ndo:  

tonconsd ihodndcihcnd edoTosonoh s  n hsmhcno dTa nT dnsn c ssodhoT mochmom o  edoToso 

mosod edoso hsmhcno dT esTonhsnedo TsTonhsnehdhon no mhnnodoso dosodTa sihT hT o  ns hm 

sThsa n dndao ssdeod  n hsmhcno dT edoTosoom hs  so Tooa T  oino oioTo hsmhcno dT dondoco 

edh dhohoT nsm o  nnchdhonoo oiohd Tosmn nsm ssmodTonsmhsaa siodo ndo dnsn oreodhoscoT 

oino  o nnT edoTosoom ncc dmhsa o  oihT dooi ma hscdsmhsaa eso s o dhdhoom o a oio 

d mod edoTosoom en oio  sd eons ssh s n dd nhsa hoT doshon  n oio  sd eons 
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eodnooan n d esTonhsnedo dosod edoso hs (ee6a niodo ho edoTosoom n Too  n hsmhcno dTa 

 o hT mhshmom hso  oidoo dosodTa hscdsmhsa onodso ton hsmhcno dT d cnoom no oio o e  n oio 

endndhm oino ndd n n d oio n dd n-se  n e dhohcnd a ndT nsm ndo mhdocoom o  Todnooan 

 nnhchndTa mochTh s dntodT nsm oio esedhca sio Toc sm dosod c sonhsT nhnon-n sd 

hsmhcno dT dodnoom o  edh dhon nhodmT  n ncohshohoTa nsm oio oihdm dosod hscdsmoT shsoon 

hsmhcno dT oino ndd n n d hs-moeoi nsndnThT  n e dhchoT nsm ssmodTonsmhsa  o odnctT oio 

os dsoh s nsm c dedorhon nTT chnoom nhoi TsTonhsnedo mosod edosoa donhshsa nsm 

usnsohnnhsa a ndT hs  dmod o  n csT oio onn doT eohsa dnmoa dso  n oio d To ed dhsoso 

nooodeoT hs oihT doandm hT oio oreodhosco  n oio ienens n d esTonhsnehdhoni 

 dansh noh s a which prepared onoson hsmhcno dT - o  donTsdo TsTonhsnedo mosod edoso 

hs enens - cdnTThnhom ncc dmhsa o  oio mhdosTh sT  n TsTonhsnedo mosod edosoa nsm n 

sndso nnT ahsos ds hshohnd neT dsoo sndso n d onci  n oio hsmhcno dT nsm cndcsdnohsa hoT 

eodcosonao c dendom o  oio sndso oino nnT Teochnhom nT oio hsoosmom ondaoo 

1: Comparative analysis of durable development systems, op.cit. 

( : ibid. 

dcihosom en oio i dh  s )(e5e( nsm n dd nom se  sod ohdo no oio d cnd nsm snoh snd 

dosodT ssohd  so issmdom eodcoso hT donciom  o donsT ncihoshsa Too a ndTa  

 oseDs  osifeD : eDsfsiiet  iet moi otfDn ntetim iDs oseDemfs sotoAetmoDi: 

metfDn item imo itisfifeDiA tfot ie imo itisfifeDiA tfot nesotD 

don do modshsa hso  oio mhTcsTTh s nsm nsndnThT  n TsTonhsnedo mosod edoso 

hsmhcno dTa no Too oino:  o hT socoTTndn o  aoo o  ts n oio odnmhoh snd hsmhcno dT oino 

nhdTo neeondom o  donTsdo ad noi nsm oc s dhc mosod edosoa nsm no nhdd mhshmo oihT 

Tocoh s hs nihci no nhdd nhdTo donds ne so oio odnmhoh snd hsmhcno dT n d donTsdhsa 

oc s dhc mosod edosoa nsm Toc smdn ne so oio d To hde donso ndoodsnohso hsmhcno dT 

oino cndo hs oio Tndo c sooro nT oio nhdToa eso hs n c ddocoom nsm d mhnhom n dd n d oio 

 dm hsmhcno dT Tsci nT ad TT ed mscoa nsm oios sio Tosmn nhdd eo mos oom o  hsmhcno dT 

oino cnddhom n son nsm mhnnodoso eodTeocohso hs ooddT  n c scoeo nsm dooi m d ana  

nnsn oc s dhc hsmhcno dT inso eoos sTom o  donTsdo oc s dhc ad noi nsm 

oc s dhc mosod edosoa  c s dhc hsmhcno dT ndo monhsom nT ihsmhcno dT oino moTcdheo 

oio cindncoodhTohcT  n oio c ssodnrT oc s dhc nsm T chnd TnTooda sion cns eo 

edoTosoom hs oio n dd  n ns nsodnao dnoo nd d n o ond dnTTa Tsci nT oio nsssnd eod 

cnehon hsc doa  d hs oio n dd  n eodcosonaoT  n oio ad TT snoh snd ed msco  ( GNP  a)

Tsci nT oio dnoo  n ore doa hde doa  d moeoa  d edoTosoom hs oio n dd  n dnoh Tai dd sa 

oioda Tsci nT moeo Todshco c dendom o  oio sndso  n ore doTa nsm oio d To ed dhsoso 

 n oioTo hsmhcno dT hT oio snoh snd ed mscoa oio o ond ad TT m doTohc ed mscoa  d eod 

cnehona  

smo ift i toooftomoDi: fDsfsiiet  iet moi otfDn oseDemfs ntetim iDs oseDemfs 

sotoAetmoDi 

 smhcno dT n d donTsdhsa ad noi nsm oc s dhc mosod edoso inso d som nd d 

odnmhoh snd hsmhcno dT c scodsom nhoi oio dnoodhnd nTeoco  sdn o  d do  eos 

hsmhcno dTa ndoi sai oion dodnhs oscd Tom ssmod oio enssod  n oio dnoodhndhTohc shon 
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 n oio c scoeo  n ad noi nsm mosod edoso nsm oio son cinsaoTa no nhdd nhdTo mhTcsTT 

oio hsmhcno dTa  

oc s dhcnddna eso oion odhom o  nmneoa eosoosco nhoia nd d 

sdnmhoh snd oc s dhc oios d mods oc s dhc hsmhcno dTa  

sio nhdTo Tocoh s: odnmhoh snd oc s dhc hsmhcno dTa nihci moeosm hs aosodnd  s 

hsc doa hoT mhTodhesoh sT nsm c de Thoh sa  

dd sa oio d To ed dhsoso  n oioTo hsmhcno dT no nhsm:  

sft i: dit semo ifs ttesosi:  

nonTsdhsa nsm odncthsa cinsaoT hs oio ad TT hsoodsnd ed msco )ad TT( hT oio dnhs 

hsmhcno d n d donTsdhsa oc s dhc ncohshon hs nsn c ssodna nios no Tnn oino oio 

ad noi dnoo  n oio oc s dn hs n c ssodn inT donciom n codonhs eodcosonaoa no ndo 

donTsdhsa sio dond nsssnd mosod edoso  n oio ad TT m doTohc ed msco hs oihT c ssodna  

sio dnn hsoodsnd ed msco doedoTosoT oio nhsnd  soc do  n oio ed mscoh s ed coTT  n oio 

ed mscoh s sshoT oTonedhTiom nhoihs 

  dodnsma nhoi oio osm  n n ddm nnd    hscdsmom oio dhTo  n ed mscoT oino ndo 

c ssoom nhoihs oio hsoodsnd ed msco dnn dnoodhnd a  mT nsma o  n doTTod oroosoa  sdn 

TodshcoT oino cns eo dndtoooma t s-dndtooom TodshcoT )TodshcoT ed shmom en esedhc 

nmdhshTodnoh sT( nodo s o hscdsmom hs oio cndcsdnoh s  n oio ad TT m doTohc ed msco 

orcoeo hs oio nond h976a  

sio hsoodsnd ed msco hT c sThmodom  so  n oio d To nnd sT hsmhcno dT n d donTsdhsa 

oc s dhc mosod edoso nsm  so  n oio d To nhmodn odnmom nsm sTom o  oredoTT oio 

oc s dhc Thosnoh s  n c ssodhoTa  o cns eo cndcsdnoom ncc dmhsa o   so  n oio 

n dd nhsa oidoo dooi mT: oio Tsd  n oio nhsnd sToT  n a  mT nsm TodshcoT en oc s dhc 

naosoT doThmhsa hs oio c ssodn ) dond nhsnd c sTsdeoh s edsT soo cnehond n ddnoh s(a 

(ehrom(  s nmmhoh s o  ore doT nsm Tseodnco hde doT  n a  mT nsm TodshcoTa  

eDiotDiA )tit( ttesosifeD = nees  iDs  ottfso  seD omos + osteti  - fmteti  

- sio o ond nnaoT docohsom en oded nooT nsm n dtodTa TsdedsToT nd d ore do 

 eodnoh sTa nsm onroT dodnoom o  ore do nsm hde doa  

- sio Tsd  n oio soo nmmom sndsoT  n oio sndh sT Toco dT nsm oc s dhc ncohshohoTa sihT 

dooi m ndd nT ns hmhsa m sedo c ssohsa  n a  mT oino cns eo c sThmodom a  mT n d 

nhsnd c sTsdeoh s nsm n d hsooddomhnoo c sTsdeoh s no oio Tndo ohdo eocnsTo ho 

c sThmodT oino oio ed mscoh s  n a  mT nsm TodshcoT hsoosmom n d nhsnd c sTsdeoh s 

doushdoT oio sTo  n hsooddomhnoo a  mT nsm oiodon do oio mhnnodosco eoonoos oio Tndo 

 d orcinsao edhco nsm oio sndso  n oio a  mTa sio hseso sTom hs ed mscoh s oredoTToT 

oio nmmom sndsoa nsm nd d iodo no nhsm oino oio dnn hsoodsnd ed msco oredoTToT oio 

Tsd  n oio nmmom sndsoT  n ndd ncohshohoT  c s dhca  

ddoi sai oio ad TT m doTohc ed msco doedoTosoT oio dnhsTonn  n snoh snd ncc ssohsa 

nsm oio d To hde donso nsm d To nhmodn sTom nsndnohcnd oc s dhc hsmhcno dTa ho inT 

eoos Tsenocoom o  dsci cdhohchTd nsm TtoeohchTd ne so hoT nehdhon o  ahso n odso ehcosdo 

 n oio dosodT  n ad noi nsm mosod edosoa sio d To hde donso mdnnenct ts ns o  
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hsc do hsmhcno dT hT oiohd n csT  s oio dnoodhnd nTeoco  n cndcsdnoh s nsm oTohdnoh s 

nsm oiohd soadocoa sio hsonsahedo nTeoco hT oino oio hsmhcno d idonTsdoT oio hscdonTo hs 

 soeso doandmdoTT  n niooiod ho hT mso o  n dond nsm c sohss sT hscdonTo hs T choonrT 

nehdhon o  ed mscoa nsm o  n dond nsm eoddnsoso orensTh s hs oio  ee dosshohoT 

nsnhdnedo o  hoT dodeodT o  hded so oiohd TonsmndmT  n dhshsaa  d niooiod ho hT mso o  

c sohsaoso chdcsdTonscoT Tsci nT ndscosnoh sT hs hsoodsnoh snd odnmo  d  oiod cnsToTai 

doooddhshTohca Tsci nT eood dosd  d dhshsa mhTc sodhoT  d cinsaoT hsaaa nonoiod 

c smhoh s 
1
a  

1: www.insee.fr le 10/05/2010 

: What is the economical cruise? indicators and methods : 

www.cesa.air.defense.gouv.frIMGpdfMesurer_la_ croissance_economique.pdf 

12/07/2010 

) : ednihd dd- TTnnha edosh sT donodoscoa ea he(a  

sio d To hde donso nsm ed dhsoso dhdhonoh sT nsm Ti doc dhsaT  n oihT hsmhcno d cns 

eo Tsddndh om nT:  

-  o m oT s o donTsdo usndhon  n dhno;  

-  o m oT s o dondoco i n nondoi hT mhTodhesoom;  

-  dhdhsnooT osshd sdosond nsm T chnd c sThmodnoh sT hs donTsdodosoa  

 oseDs: rot sitfii nte   ttesosi 

sio eod cnehon Tindo  n oio ad TT snoh snd ed msco oredoTToT oio doTsdo  n mhshmhsa oio 

 soeso  d hsc do en oio e esdnoh s hs n ahsos nonda  o oredoTToT oio Tindo  n oio sndso 

 n a  mT nsm TodshcoT ed mscom nhoihs n c ssodn msdhsa oio nond eod cnehona nnsn 

c ssodhoTa oTeochnddn mosod ehsa  soTa ndo hsoodoToom hs n dd nhsa oio mosod edoso 

enoi  n oihT hsmhcno d o  sodhnn hoT nehdhon o  dondoco oiohd mosod edoso onn doT  s oio 

hsmhshmsnda sihT hsmhcno da hs osdsa inT eoos Tsenoco o  mhTcsTTh s ne so n Too  n e hsoT 

oino dsTo eo ontos hso  ncc sso hs nsndn hsa mosod edosoT hs oio nsodnao eod cnehon 

Tindo  n snoh snd ed msco nhoi so eohsa TnohTnhom nhoi hoT ad noi dnooa  scdonThsa hoT 

sndsoa nd sa oioTo e hsoT no dosoh s oio n dd nhsa:  

 sio dooi m  n cndcsdnoh sa niodo oio usoToh s dodnhsT: hT oio snoh snd ed msco 

mhshmom en oio o ond e esdnoh s  d  sdn en oio ncohso ad se oino docohsoT hsc do 

 s n doasdnd enThTa eocnsTo ho hT hdd ahcnd o  cndcsdnoo oio ad seT? nd d nhoi so 

hsc do;  

 sio eod cnehon Tindo  n oio snoh snd ed msco m oT s o dondoco oio nnn oio dnoood 

hT mhTodhesoom nd sa oio sndh sT T chnd ad seT nsm cdnTToTa  o m oT s o dondoco 

oio moadoo  n nsTohco hs oio mhTodhesoh s  n nondoia nT ho ed shmoT sT nhoi n nhrom 

nsodnao sndso oino cnscodT  so oio sndsoTa dnrhdsd nsm dhshdsd;  

 sio eod cnehon Tindo  n oio snoh snd ed msco m oT s o dondoco oio esdcinThsa 

e nod  n hsc doa nihci sndhoT eoonoos ToadosoT  n T choona eso dnoiod ho hT 
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ndnnnT oio Tndoa nT no nhsm hs nnco oino ns hscdonTo  n n codonhs nd sso hs oio 

nsodnao hsc do  n oio ad seT t  d dnn nonsT d sedhsa esdcinThsa e noda 

nihdo oio Tndo hscdonTo hs oio nsodnao hsc do  n oio dhci ad seT m oT s o 

ed msco oio Tndo onnocoa nsm oihT hT enTom  s oio nsndnThT  n dndahsnd sohdhona 

no ndT  nhsma  s oio  oiod insma oino ns hscdonTo en n codonhs nsm nhrom 

eodcosonao hs oio nsodnao hsc do  n ndd ad seT dnn osinsco oio hdendnsco hs 

oio mhTodhesoh s  n nondoia nT oio eodcosonao 5t dT n d oio hsc do  n oio dhci 

ad seTa ho hT s o ousnd o  oio Tndo hscdonTo nT oino  n oio e  d ad seT hs dond 

d soondn ooddTa  

 snthsa oio eod cnehon sdt hsmor nT n o  d n d hsoodsnoh snd c dendhT s hT 

Tsenoco o  c smhoh sT dsm oio nmnsTodosoT ndo n doTsdo  n oio mhnnodosco hs oio 

esdcinThsa e nod  n d son nd d  so c ssodn o  ns oioda  

smfts: smo tiife ei ieiiA fDto imoDi ie nte   semo ifs ttesosi:  

sihT hsmhcno d donodT o  Teosmhsa  s nmmhoh sT o  nhrom nTTooT o  oio oc s dn nT n 

eodcosonao  n sd TT d doTohc td msco: sihT hsmhcno d donTsdoT oio dnoh   n 

hssoTodoso o  ed mscoh sa nsm dondocoT oio aosodnd odosm  n c ssodhoTr Teosmhsaa  o 

ndd nT ts nhsa oio usndhon nsm snosdo  n hssoTodosoTa nihci dondocoT oio ed nm 

 sodhsoT  n oio Todnooan nm eoom en oio Tonooa  

seotim: seiiA osiotDiA so i i  i totsoDiino ei nte   DiifeDiA ttesosi )tit)  

sihT hsmhcno d donTsdoT oio moadoo  n c ssodhoTi hsmoeoomsoTT nsm iodeT nTToTT oiohd 

nehdhon o  TsTonhs moeoT sio moeo o  doT sdco enTo hsmhcno d Ti nT oio orooso o  nihci 

n c ssodn hT nedo o  odnsTnod doT sdcoT o  ore do ed mscoh s nhoi oio nhd  n osinschsa 

sio nehdhon o  osinsco 
1
a  

sfiim: eDiAiifeD tiio 

siodo ndo dnsn oneoT  n hsndnoh sa eso ondt ne so oihT eios dos s hT sTsnddn dhstom o  

oio c sohss sT dhTo hs oio aosodnd dosod  n edhcoT msdhsa n codonhs eodh m  n ohdoa 

nihci hT ncc denshom en n mocdonTo hs oio esdcinThsa e nod  n c sTsdodT 
2
 a

 sndnoh s hT sTsnddn donTsdom en cndcsdnohsa oio dodnohso cinsao hs oio edhco hsmor n d 

c sTsdeoh s  ( prix à la comsommation)  anT ns hscdonTo hs oihT hsmor dondocoT oio 

hscdonTo hs oio c ToT  n dhnoa nsm oihT donTsdoT sio hsmhcno d hT edhco dnTtoo  n 

socoTTndn ed mscoT msdhsa n codonhs eodh m moeosmhsa  s n Teochnhc donodosco nonda 

nsm oio hsndnoh s dnoo hT cndcsdnoom ncc dmhsa o  oio n dd nhsa ousnoh s:  

eDiAiifeD tiio ) nl iet ioit 10 - nl iet ioit )e(   nl iet ioit e o 100  

d  : i IPC omhsa ochde dodsTs c oio Th i 

sio edosh sT ad se doedoTosoT n Tndedo  n odnmhoh snd oc s dhc hsmhcno dT oino ndo 

sTom o  donTsdo ad noi dnooT nsm oc s dhc mosod edoso hs n c ssodn nsm oio usndhon 

nsm odosmT  n oihT mosod edosoa  sc do hsmhcno dT dondoco o  sT oio aosodnd odosm  n 

snoh snd hsc do eoonoos dhTo nsm nndda sihT donsT ns hscdonTo  d mocdonTo hs oio 

nmmom sndsoT oino inso eoos ncihosom no oio dosod  n ndd ncohshohoTa tdncohco nhoihs n 
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nond ndT  Ti nT sT oio nnnT o  mhTodhesoo oioTo nmmom sndsoT nd sa hsmhshmsndTa 

nihdo hssoTodoso  d c sTsdeoh s hsmhcno dT Ti n sT oio aosodnd eoinsh d  n oio on  

eios dosn nsm oiohd onnocoT  s ad noi nsm oc s dhc mosod edosoa  

 :nsinddnm snihda onmdh a edosh sT donodoscoa ea h7ea  

: http / /:www.colvir.netproflouise.bouffardeco-31onotesinflatio-notes.pdf 

 osifeD ste: lAiotDiifto  iet moi otfDn oseDemfs ntetim iDs oseDemfs 

sotoAetmoDi issetsfDn ie i meto semttomoD fto tfot 

sihT ad se c sonhsT n ssdeod  n hsmhcno dT sTom o  donTsdo TsTonhsnedo ad noi oino 

ndo c sThmodom ndoodsnohsoT 

s dedodosondn o  hsc do hsmhcno dT nsm odnmhoh snd hsmhcno dTa  

sft i: imo is o ios tit fDiotDiA product 

ehsco oio h96eTa T do ddodhcns oc s dhToT inso eoos n dthsa  s don ddsdnohsa 

hsmhcno dT oino oredoTT oc s dhc nodd-eohsa ncc dmhsa o  n son eodTeocohsoa nsm oisT 

dnsn hsmhcno dT inso ododaoma ddoodsnohsoa Tsci nT d mhnhom ad TT m doTohc ed mscoa 

sihT son c scoeo oredoTToT oio d mhnhcnoh s nsm c ddocoh s  n ad TT ed msco oid sai 

esedhc nsm edhsnoo oreosmhosdoT nhoihs oio ndndon dt  n ed oocohsa oio osshd sdoso 

nsm c denohsa e ddsoh s 
1

 a a o hscdsmoT oio ad TT m doTohc ed msco  

sio nmnsToom sdt -  d nino hT ndT  ts ns nT oio TsTonhsnedo hsoodsnd ed msco - son 

cndcsdnoh sT oino hscdsmo oio c ToT  n mndnaoT doTsdohsa nd d e ddsoh sa nihci dnhsdn 

hscdsmo oio c ToT  n edososohsa oreocoom osshd sdosond mndnao nsm oio c ToT 

doTsdohsa nd d ncosnd )dond( osshd sdosond d TToTa donshsa oino oio nmnsToom sdt inT 

dnhsonhsom oio Tndo need ncioTa sio odnmhoh snd sdt cndcsdnoh s  sdn nmmom T do 

cndcsdnoh sT oino dondoco oio c ToT  n ed oocoh s nsm odonodoso oio osshd sdosoa  

 oseDs: eDsfso De Bien-être Economique  

sdomho n d cdonohsa oihT son eihd T ein hs cndcsdnohsa oc s dhc nodd-eohsa a oT o  

oio n dt  n Dalhousie University  aniodo oihT doTondciod mos oom ihdTodn o  Tosmnhsa 

nodd-eohsa hs snsnmn msdhsa oio dhm-ohaiohoT  n oio dnTo cososdna  s h998a hs 

c  eodnoh s nhoi oio doTondciod nd d oio sosood For The Study Of Living Standards, 

io mosod eom n Too  n oc s dhc hs ed d "Andrew Sharpe   smhcno dT o  donTsdo 

oc s dhc nodd-eohsa hs snsnmna  s h999a oio Tosmn nnT needhom o  oio sshoom eonooT 

 n ddodhcna  s (eeea oio on  doTondciodT needhom oioTo TonohTohcnd hsmhcno dT o  Thr 

c ssodhoT  n oio ddansh noh s n d  c s dhc dosod edoso  ( OCDE  a)sihT n dt 

ushctdn osdsom hso  n ad end donodoscoa  o nnT Toos nT n aosshso nooodeo no n son nsm 

mhnnodoso ncc sso  n oio c scoeo  n oc s dhc nodd-eohsaa sihT oshmosco hT enTom  s 

nsodnahsa n sd c de Thoo hsmhcno dT oino donTsdo c sTsdeoh sa oc s dhc To ct a 

T chnd nsm osshd sdosond hsousndhon a oc s dhc e sodona nsm nhsnddn oc s dhc 

hsTocsdhona )sio oc s dhc dhTtT nTT chnoom nhoi ssoded ndosoa mhTonToTa nahsaa oocaa 

nooosoh s inT eoos ahsos o  oc s dhc nsm T chnd hTTsoT d do oins osshd sdosond 

c scodsTa nT oion ndo oredoTTom en  sdn on  cdhoodhna nihci ndo oio c ToT  n 

                                                           
1
 - 
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osshd sdosond moadnmnoh s nT nodd nT oio eod cnehon Tindo  n snosdnd doT sdcoTa sio 

n dd nhsa onedo doedoTosoT oio d To hde donso c de sosoT  n oio ashmoa  c s dhc 

nodd-eohsaa hoT edhdndn n dda  

1 : BEAT BURGENMEIER, Political Economic Development Durable, published in 

Belgium, from Boeck , 2008, page 90. 

ehasdo )(-(  :)sio oc s dhc nodd-eohsa hsmor ncc dmhsa o  oio hshohnd n ddsdnoh s  

oio c de sosoT eonsmndmT 

 

seD omtifeD 

(ea )  

s sTsdeoh s  n a  mTdcnehona  

s sodsdosodhsmhshmsnd Teosmhsaa  

noodhc ssenhm dne d )d soondn 

sndsoa)  

eo doi sTo  n nondoi 

(0.1) 

 

eo ct  n nondoi sio To ct  n ns 

hsmhshmsndiT einThcnd cnehond 

(d son sndsoa)  

dud eod cnehon )d soondn sndsoa)  

tnosdnd doT sdcoT eod cnehon 

(d soondn sndsoa)  

 sdns cnehond c ToT  n omscnoh s 

eod cnehona)  

eseodnco nd d oio o ond oio sndso  n:  

too oroodsnd moeodcnehona  

s ToT  n osshd sdosond moadnmnoh s 

(oio oTohdnoom T chnd c To  n 

odhoohsa cnde s mh rhmoa)  

oooiAfii 

(0.25) 

 

eedonm  n e sodona  

shsh c onnhchoso  n hsousndhona  

lseDemfs  osotfii 

(0.25) 

smo oDomtAeimoDi.  

 c s dhc dhTtT dodnoom o  mhTonToT 

t sodon  n Thsado-hsc do nndhdhoTa  

t sodon  n odmoddn eo edoa  

  

 eotso : Jean Gabrey , The cruissance au development, A la recherche d'indicateurs 

alternatives, futuribles no. 281- December 2002. www.futuribles.com 



Chapter four ; 

121 
 

d oi oio d mhnhom ad TT m doTohc ed msco hsmor nsm oio oc s dhc nodd-eohsa hsmor 

dondoco son oreodhoscoT hs oio nhodm  n donTsdhsa ad noi nsm oc s dhc mosod edosoa 

nihci orensmom oio i dh  s  n donTsdodoso o  nTeocoT s o hscdsmom hs odnmhoh snd 

hsmhcno dTa sion nodo ndT  edoTosoom hs oio n dd  n naadoanoo hsmhcno dT  d oshmosco 

hs  dmod o  c sod n dndaod ssdeoda sd noi nsm oc s dhc mosod edosoa i nosoda mhm 

s o moendo nd d oio einThcnd ndndon dt  n donTsdodoso oino nnT nm eoom hs 

odnmhoh snd hsmhcno dTa oisT dosondhsa n ad se  n d mods hsmhcno dT oino nooodeoom o  

hscdsmo T chnd nsm osshd sdosond nTeocoT hs nonTsdhsa oc s dhc nodd-eohsa nsm 

cndcsdnohsa nondoia hscdsmhsa oio  sdns dosod edoso nsm s denohehdhon  smor 

e chnd nsm n ad se  n osshd sdosond hsmhcno dTa T do  n nihci no nhdd donds ne so 

eod na  

smo  oseDs toooftomoDi: fDsfsiiet  iet moi otfDn momiD sotoAetmoDi iDs 

 o iifDi Ao sotoAetmoDil i Dot tf feD iet moi otomoDi 

 s dhso nhoi oio hsooddocosnd mosod edoso oino inT  ccsddom hs mosod edoso d modTa n 

Too  n hsmhcno dT nsm hsmhcno dT inso ododaom oino dondoco son hsoodoToTa oio d To 

hde donso  n nihci ndo oio  sdns dosod edoso  smor nsm osshd sdosond naadoanoo 

hsmhcno dTa  

 osifeD sDo: eDsfsiiet  iet moi otfDn momiD sotoAetmoDi:  

dnood no dondsom ne so oio d To hde donso hsmhcno dT oino nodo sTom o  donTsdo 

ad noi nsm oc s dhc mosod edoso nsm oio d To hde donso ndoodsnohsoT oino d mhnhom 

oio  enocohsoT  n oio dnoooda no nhdd mhTcsTT oio d To hde donso T chnd )isdns( 

donTsdoT nsm hsmhcno dT oino nodo n ssm hs  dmod o  donTsdo isdns mosod edosoa 

T chnd ed adoTT nsm T chnd indd sna ncc dmhsa o  dda  ndhm dddnd a e chnd )isdns( 

hsmhcno dT ndo TonohTohcnd o  dT o  need rhdnoo oio isdns c smhoh s hs n T choona  s 

oiohd aosodnd nsscoh sa oion ndo Tnde dT  n oio isdns Tonsmndm  n dhshsaa oio usndhon 

 n dhnoa oio ed coTT  n cinsao nsm T chnd cinsaoa nsm oion ndo oio doTsdoT  n oio hdenco 

 n d modsh noh sa ad noi nsm mosod edoso onn doTa  

nnsn nooodeoT nsm n dtT inso ododaom oino T saioa hs oiohd osohdoona o  ts n oio 

orooso o  nihci oc s dhc mosod edoso onn doT dondoco  s oio hsmhshmsnd nsm  s ihT 

d To hde donso c de sosoT  n nodd-eohsaa dnsn  n nihci nodo hscdsmom oino nodo 

edosh sTdn  sodd  toma Tsci nT iondoia omscnoh sa i sThsaa ndoom dTa aosmod ousndhona 

nsm  oiod ododosoT oino s   so cns  o moshoT hoT Thashnhcnso hdenco  s oio nodd-eohsa 

 n oio hsmhshmsnda ehdTo: sio  sdns dosod edoso  smora sio hshohnohso oino oio 

sshoom tnoh sT cndo se nhoi nT n doTsdo  n oio iddodoh essi doTondci hs h99ea hs oio 

c sooro  n Tondcihsa n d ndoodsnohso hsmhcno dT o  hsc do nsm mhTodhesoh s hsmhcno dTa 

nnT c sThmodom  so  n oio n dtT oino docohsom dsci needochnoh sa nT dnsn eodhoso 

oino oio  sdns dosod edoso  smor hT n d mod n doin  n eohsa c sThmodoma dT ns 

ndoodsnohso o  oc s dhc hsmhcno dT sdnmhoh snddna oio  sdns dosod edoso  smor 

doedoTosoT oio nsodnao sndso  n oidoo enThc ododosoT:  

1.   saoshon: donTsdom en dhno oreoconscna do ehdoi;  

2. is ndomao: donTsdom en on  sndhnedoT  n omscnoh snd cdomho:  

hoodncn dnoo nd sa nmsdoTa  .أ   
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sd dddoso dnoo hs edhdndna Toc smndn nsm ihaiod omscnoh sa  .ب   

3. eonsmndm  n dhshsa: donTsdom en dond sdt eod cnehona  

 nci  n oio oidoo ododosoT hT cndcsdnoom ncc dmhsa o  oio n dd nhsa ousnoh sT:  

1-   eo hs dhno no ehdoi ) eTodsom sndso - dhshdsd sndso( )dhshdsd 

dnrhdsd  eTodsoma )  

2-  smhcno d  n oio dosod  n omscnoh s )d( ) smhcno d  n Tci  dhsa nd sa nmsdoT( 

)dh  smhcno d  n Tci  dhsa ) smhcno d  n Tci  dhsa hs nmsdoT( deTodsom sndso 

- nhshdsd nhshdsd nnrhdsd sndso - deTodsom sndso) eosmn sshmo 

deTodsom rndso - nhshdsd )nhsa nnrhdsda deTodsom rndso a)  

3- sdsmo sdt hsmor (  s) tada adcnehon (- s)hee(m d ( s)dnrhdsd sndso(-

 s)sndso( sio n ddm()  

 sdns dosod edoso  smor )dh   eo hs dhno no ehdoi )dh  mscnoh s dosod hsmor )dh 

dsoeso hsmor dnn hsoodh d a  

no s oo oino oio mhTodhesoh s  n nohaioT nd sa oio Tse-hsmhcoT nnT ousnda nihci 

donsT oino onci sndhnedo inT oio Tndo hdenco  s oio nhsnd sndso  n oio hsmora nsm oihT 

hsmhcnooT oino ndd sndhnedoT ndo  n oio Tndo moadoo  n hde donscoa  

 oseDs: doDsot-toAiios sotoAetmoDi fDsos  

sio sosmod-dodnoom dosod edoso  smor )ndT  ts ns nT oio sosmod  de noddoso 

ecndo( sToT c sTodscoom sndhnedoT o  donTsdo oio dodnohso ode noddoso  n dos nsm 

n dos hs oio e dhohcnd nsm oc s dhc nhodmTa sidoo sndhnedoT ndo sTom o  oredoTT oihT 

ode noddosoa on   n oiod o  oredoTT oio oc s dhc nTeoco nsm oio oihdm o  oredoTT 

sio e dhohcnd nTeocoa nsm oio oidoo cdhoodhn ndo 
1
:  

1. todcosonao Tindo  n e oi n dos nsm dos hs nmdhshTodnohso nsm dnsnaodhnd 

e Thoh sT;  

2. todcosonao  n onci dn ed noTTh snd nsm ndohTohc n dtT;  

3. todcosonao  n n dosiT Tindoa dn n dos nsm dos hs enddhndosondn TonoTa  

smfts: ltfsoDso ei momiD tetotii 

sio c scoeo  n isdns e sodon neeondom hs h997a sihT c scoeo oredoTToT nino hT 

hde Tom nd d oio  soThmo nsm oio d To enThc ci hcoT n d isdns mosod edosoa Tsci nT 

oio  ee dosshon o  dhso n d saa iondoin nsm c sTodscohso dhno nsm osn n n mocoso 

Tonsmndm  n dhshsaa nT nodd nT ndoom da mhashona Todn-doTeoco nsm doTeoco n d  oiodTa
2
  

 

21 

-h dnnm endh demsd dn  nu dd-sndhdha edosh sT donodoscoa ea 8ea  

( :  sTTon osdoTiha  dhnT dos enTTha i sdns dosod edoso  smhcno dTa s scoeoa 

dnThcTa sndcsdnoh sai  soodsnoh snd e dsd  s  sdns dosod edoso nsm dee dosshohoT 

                                                           
1
 - 

2
 - 
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n d  sooadnoh s hso  oio is ndomao  c s dn nsm  sdns s deoooschoTa nndci 

(ee  adsndadn sshsodThona ddaodhna ea  ha  

 oio TodsTnod msn s hosehdoThm oio n  odsoche n Tosha romsh nodos e sndsi oisi

nccsdsdnoh s  n nTeocoT  n moedhsnoh s oino Tohdd orhToa sihT ashmo donTsdoT 

moedhsnoh s hs ooddT  n oio Tndo enThc isdns mosod edoso mhdosTh sT nT oio 

mosod edoso hsmor  sdnshona sihT hsmor hT n dsdohmhdosTh snd donTsdo  n e sodona 

sio  sdns t sodon  smor hT c scodsom nhoi n sd nroT: - sio nehdhon o  dhso d saod 

nsm hs a  m iondoi;  

- omscnoh s;  

- oc s dhc doT sdcoT;  

- eindoa  

sio dnTo on  ododosoT dnn eo c sThmodom ns nmmhoh s dnmo c dendom o  oio  sdns 

dosod edoso  smora siodo ndo on  hsmhcno dT  n isdns e sodon -  so n d e  d 

c ssodhoT nsm oio  oiod n d dhci c ssodhoTa sion ndo Thdhdnd hs edhschedo eso mhnnod hs 

ooddT  n donTsdodoso TonsmndmTa sio n dd nhsa onedo Ti nT sT oio mhnnodoscoT nsm 

ThdhdndhohoT eoonoos oio  sdns t sodon  smor n d e  d c ssodhoTa nsm  c s dhc 

s  eodnoh s ddansh noh s c ssodhoTa  

snedo ) (-) :)s de sosoT  n oio isdns e sodon hsmor n d e  d c ssodhoT nsm 

mosod eom c ssodhoT 

semteDoDi  ei imo 

gomiD retotii 

eDsos 

d sd c ssodhoT imo teet seoDitfo  

 

doedhsnoh s  n dhshsa 

d sa nsm iondoina  

todcosonao  n oio 

e esdnoh s dhtodn o  

mho eon do oio nao  n 

 e nondTa  

sio ed e doh s  n oio 

e esdnoh s dhtodn o  

mho eon do oio nao  n 

6e nondTa  

doedhsnoh s dn 

omscnoh sa  

 ddhoodncn dnoo nd sa 

oio nmsdo e esdnoh sa  

todcosonao  n oio 

e esdnoh s ni  cnss o 

ndhoo nsm donma  

 c s dhc nsodnaoa  todcosonao  n 

hsmhshmsndT nhoi nccoTT 

o  mdhsthsa nnooda  

td e doh s  n oio 

e esdnoh s oino m oT 

s o inso nccoTT o  

enThc iondoi TodshcoTa  

todcosonao  n cihdmdos 

ssmod 5 nondT  n nao 

ni  Tsnnod nd d 

Tosodo nohaio d TTa  

 sc do oidoTi dma  
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tndohchenoh s  d 

orcdsTh s nd d dhno 

e chnda  

 sio eodcosonao  n 

hsmhshmsndT ni  ndo 

nedo o  n dt nsm inso 

eoos ssoded nom n d n 

eodh m  n doTT oins h( 

n soiTa  

e sdco  : Mahi TABET-AOUL, op.Cit. p. 126-127. 

dnnm endh demsd dn  nu dd-sndhdha edosh sT donodoscoa ea 8ha  

 osifeD ste: eDsfsiiet  ei  esfiA mitmeDi 

e chnd indd sn hsmhcno dT oredoTT n son odosm oino mhnnodT nd d hsmhcno dT donTsdhsa 

isdns mosod edosoa e a ho hT d  thsa hso  son nnnT o  donTsdo oio orooso  n 

nadoodoso nsm indd sn hs oio T chnd nnedhca nsm oihT hT nhoi hsoodoTo dn mhshmhsa 

T choon hso  nao ad seT nsm donTsdhsa oiohd T chnd TonosT en d  thsa noaaa nhoi 

mhnnodoso cnooa dhoT n d n Too  n sndhnedoTa  

sft i:  esfiA goiAim eDsos  ( ISS) . 

 o nnT edoendom en n ad se  n doTondciodT no oio ddodhcns  sTohosoo Institute For 

Innovation In Fordham Social Policy  "n dt nsm doTondci  s ho eoans Thsco oio dhm-

nhnohoT  n oio dnTo cososdna  s h996a doTondciodT nndc Marque nsm Luisa Miringoff 

edoTosoom n T chnd iondoi hsmor n d c ssodhoT nT ns ndoodsnohso o  ad TT m doTohc 

ed mscoa d e  t en doTondciodT nnT esedhTiom hs h999 ssmod oio ohodo  " The Social 

Health Of The Nation  Thio n  s hondscdnc oio msn amdohn Thio sh td n dhoio Tshndero i

ashmo hT enTom  s odncthsa oio eoinsh d  n h6 Toc smndn hsmhcno dT  sod n codonhs 

eodh m  n ohdoa nihci hT dnoiod d saa sio hsmhcno dT hs oiohd osohdoon dos dso nd ssm 5 

enThc hTTsoT oino nnnoco  d ndo dodnoom o  oio d To hde donso nao ToadosoT oino dnto se 

T choona T  oino oion ndo ahsos sio sndso iei doedoTosoT e  d eodn ddnscoa nihdo oio 

dnrhdsd sndso iheei hsmhcnooT eooood eodn ddnscoa sio n dd nhsa onedo Tsddndh oT 

oio d To hde donso nroT nsm Tse-hsmhcoT n ddhsa oio e chnd  ondoi  smora  

snedo ) ( (: s de sosoT  n oio e chnd  ondoi  smor 

cihdmdos   ssa dmsdoT  dmoddn 

eo edo 

oio o ond 

sihdm 

d dondhona  

 dd sdonodoso 

nsm cndo  n 

cihdmdosa  

t sodon 

nd sa 

cihdmdosa  

eshchmo 

nd sa 

n ssa 

eo edoa  

snto mdsaTa  

 onshsa 

sshsodThon 

TosmhoTa  

ehsado 

d oiodTa  

sio 

ssoded ndoso 

dsodnao 

d soidn nnao 

todcosonao  n 

c sodnao en 

iondoi 

hsTsdnsco nsm 

T chnd Tocsdhona  

 

t sodon no 

eoadosoT 

 sod 65 

nondT  dm 

  eo hs dhno 

nnood 65 

nondT 

rh dosco 

enond odnnnhc 

ncchmosoT 

mso o  

ndc i d 

dccoTThehdhon 

ds mocoso 

i sThsa 

 sousndhon hs 

oio 
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mhTodhesoh s 

 n hsc do 

 eotso . : Jean Gabrey , op.cit 

 oseDs: ltfsoDso ei  esfiA fD osotfii
1

 

 s docodeod (ee)a ns hsTohosoo Teochndh hsa hs needhom TosmhoT  n TsTonhsnedo 

mosod edoso hTTsoT edoendom n ashmo ts ns nT oio e chnd  sTocsdhon sshmoa sihT 

ashmo c sThToT  n n Too  n hsmhcno dT oino donTsdo nsm Tosmn oio n sd d To hde donso 

ed edodT no oio T ch  -oc s dhc dosoda nihci inso n ddom e hsoT  n mhTcsTTh s  sod 

oio docoso nondT oino edocomom oio Tosmna sioTo n sd oiodoT ndo:  

1.  ne d dndtoo;  

2. ssousnd mhTodhesoh s  n hsc do;  

3. moeo hdenco;  

4. dhnnhcsdohoT dodnoom o  nhmodn c sTsdom dnoodhndTa  

 nci  n oio oos Tse-hsmhcno dT ontoT sndsoT dnsahsa nd d e o  hea nsm oio hsmor sndso 

oredoTToT oio nsodnao  n oio oos endohnd hsmhcno dTr sndsoTa sio endohnd hsmhcno dT  n 

oio T chnd hsTocsdhon hsmor ndo mhTodhesoom ncc dmhsa o  oioTo n sd nroT nT n dd nT:  

snedo ) (-5 :) smhcno dT oino dnto se oio T chnd hsTocsdhon hsmor  

nrhT : oio dne d 

dndtoo 

sio Toc sm nrhT: 

hsc do 

sio oihdm nrhT: 

moeoT 

e sdoi nrhT: 

enThc 

c sTsdeoh s 

 

h atsdeod  n 

ssoded nom:  

sio o ond 

ssdeod  n 

ssoded nom nsm 

ssoded nom 

odmoddn eo edoa 

sio ssdeod  n 

ssoded nom 

eo edo ni  

docohso ns 

ssoded ndoso 

adnsoa  

( annao 

ndorhehdhon: oio 

ed e doh s  n 

n dtodT hs 

) asio dnoh   n 

oio asndnsooom 

dhshdsd nnao 

o  oio nsodnao 

soo nnaoa  

  asdnso 

ssoded ndoso 

dnoo eod cnehona 

o  nsodnao eod 

cnehon hsc doa  

5 adhnnodoscoT 

eoonoos dosodT 

 n s s-onrnedo 

hsc do 

 

6 asio 

mosod edoso  n 

oio d soidn c To 

dnoh   n 

d doanao moeoTa 

s  oio 

hsmhshmsndiT 

d soidn hsc do 

7 asio hdenco  n 

hsmhshmsnd moeoT 

 s ns hsmhshmsnd 

(endhdhoTa)  

 

8 dnoh   n iondoi 

oreosToT o  oio 

hsmhshmsndrT 

mhTe Tnedo 

hsc do 

9 asio os dsoh s 

 n nnood nsm 

osodan c ToT 

c dendom o  oio 

os dsoh s  n 

nsnhdnedo eod 

cnehon hsc doT 

he atodcosonao 

 n edhsnoo 

hssoTodosoT 

dmdhshTodnohso 

nsscoh sT 

                                                           
1
 - 
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dhdhoom-ohdo 

n eTa  

todcosonao  n 

n dtodT hs 

e Thoh sT 

sode dndn 

n dta  

tsdeod  n 

nsdd saiom 

n dtodTa  

(dnsnaodoso 

tsedhca 

omscnoh s nsm 

iondoi( o  sd TT 

 soesoa  

 eotso: 07 28 2010 http://www.ulb.ac/students/desge/cours/envif443:COUR08-

4.indic 

(nmneoom)  

: http://www.ulb.ac/students/desge/cours/envif443:COUR08-4.indic 07/28/2010 

d oi oio e chnd  ondoi  smor nsm oio e chnd  sTocsdhon  smor inso nooodeoom o  nTToTT 

oio ed edodT sio enThc T chnd hsmhcno dT oino cdonoo mhTendhohoT hs T choon nsm 

c dendhsa oioTo sndsoT nhoi cinsaoT hs oio ad TT m doTohc ed mscoa   nosoda oioTo 

on  ashmoT inso eoos Tsenocoom o  n d o  n cdhohchTda oTeochnddn oio T chnd iondoi 

hsmora sio d To ed dhsoso  n oioTo cdhohchTdT hT oio mhnnhcsdon  n nccsdnoodn odncthsa 

cinsaoT hs endohnd hsmhcno dTa hs nmmhoh s o  oio Tdhaio cinsao hs T do  n oioda sino hTa 

endohnd hsmhcno dT - inso n adonood hdenco oins oio cinsao hs ns oiod hsmhcno da osos hn 

ho hT en n dndao eodcosonaoa  

ehsnddna no e hso  so oino oio cdnTThnhcnoh s  n odnmhoh snd nsm d mods oc s dhc 

hsmhcno dTa isdns mosod edoso hsmhcno dTa nsm T chnd indd sn hsmhcno dT nnT  sdn o  

nnchdhonoo oio Tosmn ed coTT nsm ssmodTonsm oio cinsaoT oino  ccsddom hs oio 

donTsdodoso ed coTTa  

 osifeD smtoo: lDtfteDmoDiiA fDsfsiiet  

 sooadnohsa oio osshd sdosond mhdosTh s inT e Tom n dond cinddosao hs donTsdhsa 

dnooT  n mosod edoso nsm nodd-eohsa n d dnsn eo edo doTondciodT ni  odhom o  nhsm 

c sTosTsT n ddsdnT n d n ad se  n hsmhcno dT  n ns osshd sdosond snosdoa nsm nhoihs 

oihT ad se no nhdd mhTcsTT oio d To hde donso hsmhcno dT nsm hsmhcno dT  n ns 

osshd sdosond snosdoa  

sft i: smo otfsoDso of real progress 

 s h985a ns hsTohosoo hs sndhn dshn ed e Tom n son ashmo nhoihs oio ad se  n 

ndoodsnohso hsmhcno dT n d ad TT m doTohc ed mscoa sio hmon  n oio ashmo hs aosodnd 

nhdT o  don ddsdnoo oio c scoeo  n nondoia  o dodhoT  s oio odnmhoh snd dooi m  n 

cndcsdnohsa e oi i sToi dm c sTsdeoh s hs nmmhoh s o  oio sndh sT ododosoT oino 

c sodhesoo o  oio n ddnoh s  n nondoia dond nondoi nsm oc s dhc nodd-eohsa ndo 

Tseodncoom nd d ho nsm oio oTohdnoom sndso  n nnToom nondoia oTeochnddn snosdnd 

nondoia oio moTodscoh s  n snosdnd doTodsoT nsm s s-dosonnedo nsm T chnd doT sdcoT 

Tsci nT oio T chnd c ToT  n ssoded ndosoa sh doscoa d nm ncchmosoT nsm hsousndhona 
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dcc dmhsa o  oihT dooi m d ana snoh snd ncc ssohsa TnToodT ndo don ddsdnoom en 

cdhohcnddn osndsnohsa ndd oio ododosoT oino c sodhesoo o   scdonTo  d mocdonTo hs 

snoh snd nondoia sio d To hde donso c de sosoT  n oshmosco  n dond ed adoTT cns eo 

Tsddndh om hs oio n dd nhsa onedoa  

snedo )6-( )s de sosoT  n oio dond osndsnoh s ashmo  

s de soso ododosoT  n dond 

needhcnoh s oshmosco  

sdhohcnd osndsnoh s 

todT snd c sTsdeoh s 

dmnsToom eodT snd c sTsdeoh s 

d doTohc n dt )nndhdn nsm 

s dssoooda)  

eodshcoT ed shmom sThsa TsTonhsnedo 

a  mTa t Thohso sndso 

esTonhsnedo c sTsdod a  mT c ToTa  

e chnd c ToT ) cdhdoTa 

ssoded ndosoa mhs dco aodnnnhc 

ncchmosoTa ohdo nnToom a hsa o  

Tci  d(a oio n ea)aaa  

too hssoTodosoTa  

 sshd sdosond c ToT ) nnood 

e ddsoh sa T ssm e ddsoh s( ndo n 

soanohso sndso d  so dnnod 

ed edodTa)aaa  

too oroodsnd moeoa  

 shmosco  n dond ed adoTTa  

t Thohso sndso 

t Thohso sndso  

t Thohso sndso 

t Thohso sndso 

toanohso sndso 

toanohso sndso 

 

 

t Thohso sndso 

toanohso sndso 

 

toanohso sndso 

sio nhsnd sndso  n oio mhdoco dn 

e sdco  : http://www.ulb.ac/students/desge/courses/envif443:COUR08-4.indic 

 oseDs: smo adjusted net savings index 

sihT hsmhcno d nhdT o  moooddhso oio sndso  n oc s dhc doT sdcoTa oTeochnddn 

osshd sdosond  soTa haoa snosdnd cnehonda  

sihT hT enTom  s sndcsdnohsa oio snoh snd oc s dhc To cta sihT hsmhcno d moeosmT 

dnhsdn  s nmmhsa nsm Tseodncohsa T do d soondn sndsoT o  oio o ond sndso  n oio 

oc s dhc To cta sio cndcsdnoh s dooi m cns eo Tsddndh om en oio ousnoh s soro 
1
:  

dond eo ct )dmnsToom too enshsaT sd TT enshsaT    mscnoh s  reosmhosdoT 

 Tohdnoom sndso  n moadnmnoh s  n osodan T sdcoTa dhsodnd nsm n doTo doT sdcoT - dhTtT 

nd d sd( odhTTh sT )T chnd dndahsnd c To  n nmmdoTThsa  so o s  n odhTTh sTa)  

                                                           
1
 - 
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sihT d soondn hsmor nhdT o  do-osndsnoo nsm donTsdo oio odso nondoi  n oio snoh snd 

oc s dn en d mhnnhsa soo nhrom cnehond n ddnoh sa sio e Thohso sndso  n oihT 

d mhnhom hsmor oredoTToT oino oio c sTsdeoh s dnoo  n csddoso aosodnoh sT  

1 : Cruise capabilities and development, presented by Pierre Duharcourt , France 

2007. 

 n oio snoh snd ed msco dodnhsT nccoeonedo nsm oiodon do ho dnhsonhsT n e doh s  n 

ed mscohso cnehond Tsnnhchoso n d aosodnoh sT hs oio mhTodhesoh s  n nondoi nsnhdnedo hs 

n c ssodna esTohco eoonoos e d nsosdo aosodnoh sTa oihT hsmhcno d oredoTToT nsm dsTo 

onto hso  ncc ssoa nios nsndn hsa oio o ond sndsoTa oio endohnd sndsoT  n oio sndhnedoT 

 n oihT hsmhcno d eocnsTo oion dnn mhnnod hs oiohd eoinsh da siodon doa oio  sodndd 

nsndnThT dsTo onto hso  ncc sso oio endohnd nsndnThT  n onci  n oio c de sosoTa sihdm: 

 denco ) c d ahcnd e  oedhso ) .  ehsco oio dhm-shsoohoTa e oi tsdT inso eoos 

n dthsa redefining progress. progress  dsm WWF   ( world wide Fund for Nature  )

edoendom oihT hsmhcno da nihci hT c sThmodom edhdndhdn ns osshd sdosond hsmhcno da nT 

ho nooodeoT o  donTsdo oio nd sso  n c sTsdeoh s en c ssodhoT nsm hsmhshmsndT  n 

snosdnd doT sdcoT sTom n d nhsnd c sTsdeoh sa sio  c d ahcnd  denco  smor hT 

c scodsom nhoi Tosmnhsa dosonnedo snosdnd doT sdcoT orcdsThsodna nT ho orndhsoT oio 

orooso o  nihci oioTo doT sdcoT ndo cnenedo  n ed mscoh s nsm dosonnd hs dhaio  n ihai 

c sTsdeoh s dnooTa sio oc d ahcnd hdenco hT cndcsdnoom en oio ndon  n dnsm  d TonT nsm 

 consT socoTTndn o  ed shmo oio snosdnd doT sdcoT oino isdnsT sTo  d oi To cnenedo  n 

neT dehsa anTo sT odhTTh sT hs endohcsdnda s rhc nsm mnsaod sT  soT oino ndo 

socoTTndn o  docncdo nnToo ed d rndh sT isdns ncohshohoTa  

sio oc d ahcnd d TT  d oc d ahcnd moeo  n n c ssodn oredoTToT oio mhnnodosco eoonoos 

oio oc d ahcnd hdenco nsm oio snosdnd ed mscoh s cnenchon  n oihT c ssodna oredoTTom 

hs oio oTohdnoom ndon cnenedo  n snosdnd ed mscoh s 
1
a  

e d orndedo sio nadhcsdosdnd hdenco hT cndcsdnoom en oTohdnohsa oio o ond ndon  n dnsm 

soomom n d nadhcsdosdnd cd eTa dT n d oio dndhso hdencoa ho hT moooddhsom en 

moooddhshsa oio nd sso  n ndon soomom o  c sod nnood ed mscoh sa nsm oio osodan 

hdenco en ns oTohdnoo oino doedoTosoT oio ndon socoTTndn o  ed shmo oio socoTTndn 

osodana sioTo oTohdnooT sTo n ad end ssho  n donTsdodosoa oio o ond iocondo  d oio 

nsodnao snosdnd ed mscoh s eod iocondo hectare bio productif moyen  ansm ncc dmhsa o  

WWF3  aoio ad end oc d ahcnd )snosdnd( hdenco  o inT ndd To m sedom Thsco h96h ssohd 

h999 aT  oino ho noso nd d h(e % 
2

 anihci donsT orcoomhsa oio  ndoirT cnenchon hs 

ooddT  n ored hohsa hoT ed mscohso cnenchohoT n d snosdnd doT sdcoT nd d hoT dosonnedo 

doT sdcoTa nsm moedhshsa oio  ndoi  n (e % l  n hoT dosonnedo doT sdcoT asio nhasdoT 

n d oio nond (ee) hsmhcnoo oino oio hdenco sio nsodnao oc d ahcnd n  oedhso  n oio 

 ndoiiT e esdnoh s hT ha  ehddh s o ond iocondoTa nihci hT oushsndoso o  (a( iocondoT eod 

cnehona ds oio  so insma oio nsodnao snosdnd ed mscohso cnenchon  n oio  ndoi n d oio 

Tndo nond inT eoos oTohdnoom no ha8 o ond iocondoTa sio nsodnao oc d ahcnd hdenco eod 

cnehon hs  sd eo inT ndT  eoos oTohdnooma  a8 n d n o ond iocondo td mscoh s cnenchon  

                                                           
1
 - 

2
 - 
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:The development indicators are durable, scientifically advanced, and durable, op.Cit. 

2: Philippe Le Clézio, Indicators of sustainable development and environmental 

protection, economic, social and environmental advice, Paris 2009, page 31. 

www.conseil-économique-et-social- fr  

3: Ibid , page 32 

: Pierre Duharcourt , cruissance potentielle and development, op.cit. 

tnosdnddna ho hT oushsndoso o  (a( o ond iocondoTa nihci donsT oino oio  sd eons 

hsmhshmsnd c sTsdoT onhco oio doT sdcoT oino oio  ndoi cns snosdnddn ed mscoa sioTo 

hsmhcno dT nnds oio n ddm  n oio mnsaod sT Thosnoh s oino c sTsdeoh s dnooT inso 

doncioma nihci o mnn cnddT n d n doc sThmodnoh s  n oio dooi mT  n ored hohsa 

dosonnedo snosdnd doT sdcoTa oTeochnddn en mosod eom c ssodhoTa sio n dd nhsa onedo 

Tsddndh oT oio mosod edoso  n oc d ahcnd hdenco sndsoT nd d oio nond h96h ssohd 

(ee5a  

snedo )(-7 ) s dsoh s  n oio oc d ahcnd hdenco nd d h96h o  (ee5 ssho: s ond iocondo  

 1961 1975 1990 2005 

 c d ahcnd hdenco )ehddh s 

o ond iocondoT)  
7,00 11,20 14,50 17,50 

endddnsm 3,40 3,63 3,81 4,13 

tnTo dnd dnsmT 1,21 1,39 1,48 1,69 

e doToT 1,09 1,27 1,60 1,52 

nndhso nhTihsa ndonT 0,25 0,37 0,45 0,56 

snde s n  oedhso 0.83 4,22 6,83 9,11 

sio dnsmT ndo ndd cnoom n d 

c sTodscoh s 

0,20 0,27 0,34 0,44 

tnosdnd ed mscoh s cnenchon 13,00 13,10 13,40 13,40 

 eotso .: Philippe le Clézio, op.cit 

s ohco nd d sio onedo Ti nT oino oio n ddmiT oc d ahcnd hdenco inT m sedom nd d 

h96h ssohd s n  s (ee5 aho nnT odnsTnoddom nd d 7aee o  h7a5 ehddh s iocondoTa no ndT  

s oo oino oio cnde s n  oedhso hscdonTom Thashnhcnsodna nT hs h96h ho donciom ea8) 

ehddh s o ond iocondoTa nihdo hs (ee5 ho donciom 9ahh o ond iocondoTa sio n dd nhsa onedo 

doedoTosoT oio snosdnd ed mscoh s cnenchon hs oio n ddma  

snedo )8( (:  c d ahcnd hdenco sndsoT hs oio n ddm 

seoDitfo  

donfeD  

 nnoco 

snde s 
endddnsm ri ioto  e doToT 

nndhso 

nhTihsa 

ndonT 

eencoT 

ndd cnoom 

n d 

c sTodscoh s 

netAs 1,41 0,64 0,26 0,23 0,09 0,07 
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(2l70)  

 hai-

hsc do 

c ssodhoT 

(6a e)  

1.15 4,04 0,28 0,17 0,61 0,13 

nhmmdo-

hsc do 

c ssodhoT 

((a(e)  

0,62 1,00 0,22 0,09 0,18 0,08 

  n-

hsc do 

c ssodhoT 

(haee)  

0,26 0,44 0,09 0,15 0,02 0,05 

litfsi 

(1l40)  

0,26 0,54 0,25 0,24 0,03 0,05 

nfssAo 

li i iDs 

soDitiA 

l fi (2l30)  

1,34 0,69 0,08 0,04 0,08 0,08 

dThn 

(c ssodhoT 

e dmodhsa 

oio tnchnhc 

dcons 

(1.60) 

0,78 0,49 0,08 0,07 0,13 0,06 

sihsn 

((ahe)  

1.13 0,56 0,15 0,12 0,07 0,07 

 smhn 

(ea9e)  

0,33 0,40 0,01 0,10 0,01 0,04 

yiifD 

lmotfsi 

iDs imo 

sitf  oiD 

(2l40)  

0,65 0,57 0,72 0,32 0,10 0,08 

lmotfsi ) 

9l20)  

6,21 1,42 0,32 1,02 0,11 0,10 

sshoom 

eonooT 

(9a e)  

6,51 1,38 0,30 1,02 0,10 0,10 

loteto 2,58 1,17 0,19 0,48 0,10 0,17 
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(lotetoiD 

sDfeD( 

(4l70)  

soddnsn 

( a(e)  

2.31 1,21 0,09 0,36 0,04 0,21 

ednsco 

( a9e)  

2,52 1,28 0,32 0,39 0,17 0,25 

loteto ) 

imo to i ei 

imo 

seoDitfo  

eoi fso 

imo sDfeD( 

(3.50)  

2,00 0.94 0,04 0,29 0,17 0,07 

 eotso.: Philippe le Clezio , op.cit 

ed d oio onedo no s oo oino oio sshoom eonooT  n ddodhcn hT oio ssdeod  so c sTsdod 

hs oio n ddm e d snosdnd doT sdcoTa oio oc d ahcnd hdenco eod cnehon nnT oTohdnoom no 

9a e o ond iocondoTa n dd nom en  sd eo )oio  sd eons ssh s( nhoi  a7e o ond iocondoT 

eod cnehona  

seotim: lDtfteDmoDiiA rotietmiDso dofso iDs lDtfteDmoDiiA  o iifDi fAfii 

dofso
1

 

 o mosod eom e oi oio  sshd sdosond todn ddnsco  smor and the  sshd sdosond 

esTonhsnehdhon sshmo  ( Environment Sustainability Index en  ndo sshsodThon hs 

s dsdehna sio  sshd sdosond todn ddnsco  smor nhdT o  osndsnoo oio onnocohsosoTT 

 n n c ssodniT osshd sdosond e dhchoT c dendom o  snoh snd  d hsoodsnoh snd a ndTa 

sihT ashmo hT enTom  s h6 hsmhcno dT dodnoom o  esedhc e dhchoT n d oio n dd nhsa enThc 

o ehcT: nhd usndhona nnood doT sdcoTa snosdnd doT sdcoTa dosonnedo osodahoTa 

eh mhsodThona iondoi nsm oio osshd sdosoa s  dnto oioTo hsmhcno dT c dendnedoa onci 

 so hT d ssmom o  n dodnohso sndso  s n Tcndo dnsahsa nd d e o  heea nsm oio  eonhsom 

e hsoT ndo ad seom nhoihs n nohaiohsa TnTood o   eonhs n nhsnd doTsdo doedoTosohsa n 

e hso  so  n 100. 

nihdo oio  sshd sdosond esTonhsnehdhon  smor hT c sThmodom n o  d n d donTsdhsa oio 

osshd sdosond eodn ddnsco  n c ssodhoT hs oio d sa oodd  o dondocoT nsm odnsTdnooT oio 

enToa edoToso nsm osshd sdosond nsosdoa  o ndT  hsooadnooT sndsoT dodnoom o  snosdnd 

doT sdcoTa e ddsoh s nsm oio moadoo  n mooodh dnoh s  n osshd sdosond TnToodTa  o hT 

ndT  c scodsom nhoi csddoso osshd sdosond e dhchoT nT nodd nT oio nehdhon  n T choon o  

c sod d nsm To e oio soanohso onnocoT  n e ddsoh sa sihT hsmor hT cndcsdnoom enTom  s 76 

sndhnedoT doedoTosohsa (h hsooddomhnoo hsmhcno dT nd d dd sa oiod: nhd nsm nnood 

usndhona eh mhsodThona oidonoT o  oc TnToodTa nnTooa tnosdnd doT sdco dnsnaodosoa 

osshd sdosond e dhcna  

                                                           
1
 - 
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d oi oio  sshd sdosond todn ddnsco sshmo nsm oio  sshd sdosond esTonhsnehdhon 

sshmo nhd o  cdndhnn osshd sdosond e dhchoT hs c ssodhoT nsm oio orooso  n hsooadnoh s 

 n onn doT hs sndh sT dodosnso nhodmTa   nosoda oio nhsnd doTsdo ed shmom en oioTo 

ashmoT moeosmT  s oio Todocoh s  n Toc smndn hsmhcno dT nsm oio dooi m  n 

mhTodhesohsa nohaioT oino nhdd moooddhso oio nhsnd doTsdoTa  

smo imfts ietfs:  o iifDi Ao sotoAetmoDi fDsfsiiet : imo sDfios eiifeD  tf feD 

ietits  iD fDiontiios mesoA 

siodo ndo m  osT  n d modT  n hsmhcno dT n d donTsdhsa TsTonhsnedo mosod edosoa nsm 

Thsco ho hT mhnnhcsdo o  nmmdoTT oioda no nhdd odn dn ndd  n oioda msdhsa oihT doTondci no 

Tosmn oio TsTonhsnedo mosod edoso hsmhcno dT edoendom en oio sshoom tnoh sT nT n 

edncohcnd d moda nsm no ci To oihT s o eocnsTo no eodhoso oino ho hT oio eoTo  d eoTo 

d moda eso dnoiod ho nnT hs doTe sTo o  n ad se  n donT sTa nihci ndo:  

1.  o hT mhnnhcsdo o  Tosmn  oiod d modT eocnsTo oiohd ssdeod hT sodn dndaoa  

2. s sThmodhsa oio sshoom tnoh sT d mod nT n donodosco n d c ssodhoT oino osnedoT 
oiod o  Todoco n ssdeod  n hsmhcno dTa a hoT edh dhohoT dT nodd nT hoT TodnooahoT 

nhoihs oio ndndon dt  n TsTonhsnedo mosod edoso;  

3. s sThmodhsa oio sshoom tnoh sT nT ns oreodo e mn hs oio nhodm  n edoendhsa 
TsTonhsnedo mosod edoso hsmhcno dTa  

: www.insee.fr 03/15/2010 

toooftomoDi  :oio ododaosco  n TsTonhsnedo mosod edoso hsmhcno dT  

sio sshoom tnoh sT hT c sThmodom n eh sood hs edoendhsa TsTonhsnedo mosod edoso 

hsmhcno dTa ed d oio eoahsshsaa ho inT enhm adono nooosoh s o  oihT Tsenocoa  s h995a n 

TsTonhsnedo mosod edoso c ddhoooo nnT nee hsoom oino mdon se n Teochnd ed adnda  

s  edoendo hsmhcno dT esTonhsnedo mosod edoso inT doTsdoom hs dnsn nooodeoTa oio 

nhdTo  n nihci nnT oio doTsdo  n c  eodnoh s eoonoos oio esTonhsnedo dosod edoso 

dsoi dhon nsm oio eonohTohcT dsoi dhon  n oio sshoom tnoh sT  c s dhc nsm e chnd 

dnnnhdT dsoi dhona o  nihci dnsn  dansh noh sT nd d nhoihs oio sshoom tnoh sT dnood 

n hsom nd d nsm nd d sndh sT hsoodsnoh snd a sodsdosond nsm s s-a sodsdosond 

e mhoTa sihT c  eodnoh s doTsdoom hs oio edoendnoh s  n oio nhdTo Too  n TsTonhsnedo 

mosod edoso hsmhcno dTa ssdeodhsa h)  hsmhcno dTa doonoos h996 nsm h999a (( 

c ssodhoT hdedodosoom nsm oreodhdosoom nhoi oioda sihT nhodm oreodhosco c snhddom 

oio mhnnhcsdon  n oio onTt  n c ssodhoT hs nm eohsa h)  hsmhcno dT hs ns onnocohso 

dnssoda nihci ed deoom oio s ddhTTh s  s esTonhsnedo dosod edoso o  dom sedo 

hoT onn doTa nT sio ssdeod nnT dnood domscom ssohd ho donciom 58 hsmhcno dT mhTodhesoom 

 sod n ad se  n sio enThc o ehcT nsm hde donso Tseo ehcT nmmdoTTom en TsTonhsnedo 

mosod edosoa sio hshohnd sodTh s  n oio nhdTo ad sea nihci hscdsmom h)  hsmhcno dTa 

nnT esedhTiom hs nino nnT ts ns nT oio iddso d  ti hs oio nhdTo omhoh sa sihT e  t 

 d ashmo n csTom  s orednhshsa oio son ad se  n hsmhcno dTa sio sshoom tnoh sT 

s ddhTTh s  s esTonhsnedo dosod edoso inT hmosohnhom n Too  n ton hTTsoT se s 

nihci Todocoh s  n TsTonhsnedo mosod edoso hsmhcno dT hT enToma nsm oioTo hTTsoT ndo 

doedoTosoom hs oio n dd nhsa onedoa  
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snedo )9( (: sio dnhs hTTsoT nm eoom hs edoendhsa TsTonhsnedo mosod edoso hsmhcno dT 

en oio sshoom tnoh sTa  

e chnd hTTsoT  sshd sdosond hTTsoT  c s dhc hTTsoT 

e chnd ousndhona  

tsedhc  ondoia  

omscnoh sa  

 hshsa 

eocsdhona  

 at esdnoh sa  

dod Teiodo a  

 nsmTa  

eonTa  

edoTi nnooda  

dh mhsodThona  

 

 c s dhc Todscosdoa  

tnooodsT  n ed mscoh s 

nsm c sTsdeoh s a  

 eotso :demod dnihd nsinddnm demod dnihda i sdns dosod edoso nsm oio 

 sadomhosoT n d dcihoshsa esTonhsnedo dosod edoso hs oio ddne n ddmai sio ehroi 

ddne s snodosco  s  sshd sdosond nnsnaodoso osohodom  sdns dosod edoso nsm 

hoT  denco  s esTonhsnedo dosod edosoa  aneoa tsedhcnoh sT  n oio ddne ddansh noh s 

n d dmdhshTodnohso dosod edosoa nnn 2007  ea hha  

sio sshoom tnoh sT ndT  edoTosoom n Too  n eodh mhc doe doT nsm TosmhoT  s hsmhcno dT 

esTonhsnedo mosod edoso hT n Too  n edncohcnd need ncioT hs  dmod o  iode c ssodhoT 

mosod e nsm edoendo oiohd TooT  n snoh snd hsmhcno dT n d TsTonhsnedo mosod edosoa  s 

(ee7 an ashmo nnT edoendom nsm esedhTiom n d c ssodhoT oino edoTosoom oio Tchosohnhc 

dooi mT sTom hs edoendhsa TsTonhsnedo mosod edoso hsmhcno dT nsm orednhsom o  

c ssodhoT sTodT hs aosodnd oio dooi mT  n Todocoh sa sio edonodosco eoonoos 

hsmhcno dT oino ndo c denohedo nhoi onci cnTo nsm i n o  cndcsdnoo oioTo hsmhcno dT 

nsm needn oiod hs oio nhodma  

dd sa oio TosmhoT cnddhom  so en oio sshoom tnoh sT hT n c dendnohso Tosmn hs nihci 

ho c  eodnoom nhoi e oi oio EUROSTAT office nsm oio ddansh noh s n d s  eodnoh s 

n d  c s dhc dosod edosoa  s TsTonhsnedo mosod edoso hsmhcno dT hs ne so (5 

c ssodhoTa niodo oio ssdeod  n hsmhcno dT n d onci c ssodn dnsaoT eoonoos h( nsm 

h87 hsmhcno dTa nsm msdhsa oihT doe do sio d To sTom hsmhcno dT en oio c ssodhoT ssmod 

Tosmn nodo hmosohnhoma nihci neeondom hs no donTo he c ssodhoTa nsm oihT hT nino oio 

n dd nhsa onedo Ti nTa  
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6 dnnhchnd Tsee do n d mosod edoso 17 

7 ssoded ndoso dnoo 16 
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h( 

19  sodan c sTsdeoh s h( 

20 ssoded ndoso dnoo h( 
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 eotso :)5 Measuring Sustainable Development, 2007, op.cit. P 
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esTonhsnedo mosod edoso hsTohosoh sT no oio sshoom tnoh sT nodo s o  sdn c scodsom 

nhoi edoendhsa hsmhcno dT n d donTsdodosoa eso ndT  edoTosoom oiod nnsn nd d 

todh mhc doe doT nsm TosmhoT o  ed shmo n Too  n edncohcnd need ncioT nhoi oio nhd  n 

nTThTohsa c ssodhoT  s mosod ehsa nsm edoendhsa n Too  n snoh snd hsmhcno dT n d 

TsTonhsnedo mosod edosoa no nhdd edoToso eod n on  TooT  n TsTonhsnedo mosod edoso 

hsmhcno dTa sio nhdTo hT c sThmodom oio hshohnd sodTh s  n oio hsmhcno dT esedhTiom hs 

h996 anihdo oio Toc sm hT oio dnTo Too n d oio sshoom tnoh sT nsm nnT edoTosoom hs 

(ee7a  

 

nd d dsdhsa oio edosh sT ad se  n hsmhcno dTa no nhsm oino oio sshoom tnoh sT 
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oioTo hsmhcno dT ndo s o edncohcnd os saia nihci ed deoom TeochndhToT o  n dt o  

docdnTThnn nsm cdnTThnn oioTo hsmhcno dT nsm nmm n son ad se hs  dmod o  c sod oio 

Ti doc dhsaTa no nhdd edoToso oio ad se oino nnT edoTosoom hs (ee7 en sio sshoom 

tnoh sT s ddhooooa oid sai nihci mosod edoso hsmhcno dT nodo mhshmom hso  h  

enThc nroTa ndo mhshmom nT Ti ns hs oio n dd nhsa onedoa snedo )h((( sio d To 

hde donso nroT  n oio sshoom tnoh sT TsTonhsnedo mosod edoso hsmhcno dT  

retotii imo moiAim DiiotiA 
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e sdco  a : Indicators of Sustainable Development: Guidelines And Methodologies , 

2007, Op.Cit 
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onnocohso n d c ssodhoTa oio c ddhoooo anso n Too  n dooi m d ahcnd doc ddosmnoh sT 

o  nTThTo hs oio ed coTTa deedhcnoh sa s  oihT osma n Too  n ed comsdoT oino dsTo eo 

n dd nom hs oihT doandm inso eoos moTcdheoma  

 

sio edosh sT hddsTodnohso cindo iodeT c ssodhoT ci  To eoonoos oio  sodndd hsmhcno dT 

edoTosooma ncc dmhsa o  on  mhdosTh sT: oio nsnhdnehdhon  n hsn ddnoh s nsm oio 

hde donsco  n oio hsmhcno da sio ednct e roT c sonhs hsmhcno dT oino cns eo sTom en 

c ssodhoT nhoi so nsn cinsaoTa nihdo oio mndt adnn e roT oredoTT hsmhcno dT oino cns 

eo domoThasom ncc dmhsa o  oio Thosnoh s  n onci c ssodna d c ssodna ohoiod eocnsTo 

oiodo ndo  oiod hsmhcno dT no oio snoh snd dosod oino ndo d do hde donso nsm d do 

hsoodc ssocoom oins oio ed e Tom hsmhcno dT  d eocnsTo oiodo hT s o os sai 

hsn ddnoh s nsm mnon nsnhdnedo o  cndcsdnoo oioTo hsmhcno dTa dT n d oio dhaio adnn 

e roTa oion hscdsmo hsmhcno dT oino ndo hde donso n d c ssodhoT eso ndo s o hscdsmom hs 

oio Too ed shmom en oio sshoom tnoh sT s ddhooooa e d TsTonhsnedo mosod edosoa  

 

 ommiti 

sio odnmhoh snd hsmhcno dT sTom o  donTsdo oc s dhc ad noi nsm mosod edoso inso 

ssmoda so dnsn cinsaoT  s ooddT  n dooi m d an nsm moThasa n son Too  n hsmhcno dT 

ododaom o  donTsdo TsTonhsnedo mosod edosoa nihci hT c sThmodom n son ed edod 

nhoi dndao ednscioT nsm oroosTh sT oino odnmhoh snd hsmhcno dT c sdm s o c sod nsm 

donTsdoa siodon doa onci ed noco o  edoendo oioTo hsmhcno dT o  t need ncioT oino 

mhnnod hs oiohd n dd nsm ao doodna nsm oid sai oio edosh sT Tosmn no nhsm oino ho hT 

sTsnddn esTonhsnedo mosod edoso hsmhcno dT ndo edoTosoom ncc dmhsa o  oidoo enThc 

n ddT:  

 ds hshohnd dhTo  n hsmhcno dT oino ndo  noos ssdodnoom o  onci  oiod ;  

 d Too  n hsmhcno dT cdnTThnhom ncc dmhsa o  oio mhdosTh sT  n TsTonhsnedo 

mosod edoso;  

 ad se nd d s de Thoo nsm naadoanoo hsmhcno dT oino ed shmo sT nhoi n 

c dedoiosThso donTsdo  na s ond eios dos s nsm eios dosn  oT c de soso 

endoa  

dd sa oio d To nhmodn sTom dooi mT hs osahsoodhsa TsTonhsnedo mosod edoso 

hsmhcno dT no nhsm:  

  sahsoodhsa ncc dmhsa o  oio dnhs TsenocoT  d nhodmTa  

  sahsoodhsa ncc dmhsa o  oio mhdosTh sT  n TsTonhsnedo mosod edoso;  

  sahsoodhsa ncc dmhsa o  oneoT  n cnehond;  

  sahsoodhsa ncc dmhsa o  Todnooahc  enocohsoTa  

dsm nd d sid sai oio Too  n hsmhcno dT n d donTsdhsa TsTonhsnedo mosod edoso oino 

no edoTosooma no c scdsmo oino oion nodo edoTosoom nhoihs sn  dnhs eodTeocohsoT:  
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 daadoanoo hsmhcno dT: sioTo ndo oi To hsmhcno dT oino ndo cndcsdnoom en 

c ddocohsa n Too  n nohaioom Toc smndn hsmhcno dT oino dondoco oio enThc sndhnedoT 
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Before going into the details of input and output analysis, it should be noted that the 

main features that distinguish it from other quantitative analytical tools are 

mentioned, input and output analysis is the best alternative to general equilibrium. 

 1-2 - Demand is an external variable: In the analysis of inputs and outputs, demand is 

considered a variable outside the model. It deals with the technical problems of 

production;  

2.2 Absorption capacity the capacity of input and output analysis to accommodate 

areas outside the field of economics such as pollution and the environment; 

Exclusively with 

3.2 Aggregation capacity the versatility of input and output analysis in their 

applications at different levels of aggregation as an economic sector, such as a region 

as a country or even at the international level (global input and output analysis);  

4.2 Macro level: Input-output technology allows relationships within the economic 

system to be analyzed as a whole rather than individual elements, not applicable to 

partial equilibrium analysis). 

5.2 General equilibrium Input-output analysis focuses on an economy that is in 

equilibrium. It relies on empirical investigation, rather than mathematical 

formulations and their complexities. 

Third: Input-output models 

Economic theory is an abstraction of the complex reality due to the overlapping and 

intertwined relationships, difficult to understand once, and trying to formulate 

economic life in all its complexities and subtleties in a mathematical model is 

intractable, so abstraction and simple hypotheses are necessary. These 

interrelationships are not as important, so the economist takes a picture of the real 

economic phenomenon and conducts a study on it and draws conclusions This image 

is known as the economic model. 

The economic model is just an approximate theoretical structure of the actual 

economy, it is a relationship for a set of mathematical symbols that reflect the actual 

economic interdependence, input and output models provide the researcher with tools 

to test the synaptic relationships within the country's economy between sectors, 

sectors and end consumers. One of the objectives of input-output models is to 

monitor and track all cross-sector exchanges in order to track how changes in one or 

more sectors affect the rest of the national economy. The input and output analysis 

consists of two parts: 



Chaper five : input and output analysis 

144 
 

Descriptive aspect: Preparing and drafting the inputs and outputs table, which is 

considered an accounting framework in accordance with the accounting system in 

force in that country. 

Analytical aspect: which makes the table of inputs and outputs that accounting 

system of value and convert it from a descriptive table to a mathematical model of 

inputs and outputs, then an analytical tool and a strong predictive model is a set of 

calculations that are necessary, and hypotheses that must be formulated first. 

1- Types of input and output models 
In input and output models, the economic structure is described and defined in terms 

of industries (or sectors producing goods and services for intermediate consumption 

(meeting the needs of productive sectors to carry out the production process) and 

(meeting the needs of the basic components of final goods and services) final 

demand. 

1-1- Final application variable (inside or outside the form) 
In the analysis of inputs and outputs into two different models according to the final 

application component, it can be distinguished as an element within the model, i.e. 

determined from within the model. Or as an external element which specifies outside 

the form. And on it there is a closed model and an open model. Final demand 

(consumption) usually consists of key elements such as households and non-profit 

enterprises, public spending and investments (which include crude fixed capital 

formation and inventory changes) and exports. 

Thus, in Leontief models it can be distinguished as a description of an economy 

where inputs are equal to outputs in the sense of 

(consumption = production). 

Leontief models are of two types: 

A.  closed model where all production is consumed by the participants in 

production. 

B.  An open model where part is consumed internally and the rest by external 

sectors. 

A- Closed Form: 
The intersectoral structure is considered internal, i.e. its behavior is determined by the 

final demand within the system (model). The elements of the final demand (or its 

components are usually the expenditure component of families) as a sector like the 

rest of the economic sectors, and is integrated into the cross-sectoral matrix through 

new row and column rays, to describe how interdependence is made by different 

sectors, relative income is sought For each contributor to the system, considering that 

all inputs and outputs are used within the system, for example, the families sector is 

an element) (work within as a new sector (industry) (families produce work and are 

determined within the model and not outside it). Therefore, the sum of each column 

in the direct expenditure matrix A is equal to 1. There is no surplus (0 = y) and the 

technical (technological) equation of the closed Leontief model is as follows: 

 



Chaper five : input and output analysis 

145 
 

(I-A) X = 0 

where 0 is the zero-perpendicular ray (vector) This equation of the matrix represents 

a system of equations whose right-hand side is always non-existent called the system 

of homogeneous equations in the closed model The technical equation has no 

single solution and therefore has a single marginal solution. 

X1=X2=. . . =Xn=0 

In the closed model, the technical equation has no single solution and therefore I – A) 

The direct and indirect expense matrix does not exist and cannot be used to find the 

solution, nor by the Cramer rule method in matrix algebra, in this case the solution 

can be single, but marginal under a homogeneous system with a non-singular matrix 

A 24. As mentioned in the first equation of Chapter 1 (1-1) that the value of uses (the 

sum of the column) is equivalent to the value of sales (the sum of the line), and that 

the sum of operating costs equals the production elements with the primary 

production elements (added value), which represents the expenditure of the product. 

Accordingly, the price of each product can be built from the prices of the 

intermediate inputs used for its production, and therefore to produce one unit of the 

first product (1) inputs must be provided (a11 + . . . . + an1 + 21 + then 

if P1 is the price per unit of the first product (1), then the cost of intermediate inputs 

for the production of 1 unit of the first product (1) is mathematically written as 

follows: 

P1A11+P2A21+.....P1AI1+PNAN1 

 

where the right side represents the price paid by the first sector for the used goods 

and the left side P1 represents the income of the first sector. So the difference 

between the cost of one unit of intermediate inputs for the first product and the price 

per unit is the added value of one unit of the first product. Hence, the mathematical 

formula is as follows: 

(P1-P1 a11+ P2 a21+. .. + P¡ a¡1 +. .. + Pnan1) = V1 

 

where the left side represents the price paid by the first sector for second-hand goods 

and the left side 71 represents the income of the first sector. The general formula for a 

system with n products is as follows: 

 Make 

some rearrangement to facilitate the process of resolving the price system, the 

following: 

 

 
If this system is written in the form of matrices, it is: 
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A closer look at the matrix (al-1) finds that it is only a transposed (switched) matrix 

of coefficients A Writing in the form of matrices in general is: 

(I-A) P=V 

  

  

  

and from it to find P by the method of inverse matrix: 

P=(I-A
t
)

-t
v 

 

 One of the properties of determinants and the inverse of the matrix is that the inverse 

of matrix A is the same as the inverse of its switch: 

A-1=(A
t
)

-1
 

 

And on it the inverse of Leontiv 

(I-A) 
-1

=(A
t
)

-1
 

And the price vector is calculated by the Leonitive inverse 

Corresponding to the vector of the result 

P=(A
t
)

-1
V 

X=(A
t
)

-1
y 

where P represents the price line beam and X represents the output column vector for 

each output in the system The equation above (2-6) represents the needs where 

income equals spending. Price equation (92) allows calculating the effects on the 

price level of a change in value added by one unit like equation (2-12). 

 

B- Open Model In the open model: the economic system is divided into two main 

sectors. The intermediate demand sector includes all productive sectors, and the final 

demand sector with all its components, which is determined outside the model. That 

is, in addition to the intermediary internal consumption of goods and services by the 

productive sectors, there is external demand for them as well, the remaining part of 

the goods and services is called final demand or surplus goes to external consumption 

(family sector government sector export). The mathematical treatment is as follows: 

if this excess is placed in the perpendicular ray (vector) of, the technical equation of 

the open input and output model. 

x - Ax = y 

Or 

I (I– A) x= y 

The inverse (I) - (A) can always be used to solve the technical equation provided that 

all the inputs of A (aij) are positive and the sum of each column is less than 1. The 

solution has economic meaning only if the components of X are non-negative. In this 
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case, the sum of the elements of the column of the direct (technical) coefficient 

matrix (A) becomes) is less than one. 

  

The sum of the column under the open model represents the partial cost of inputs 

without the main inputs paid for one unit produced in Sector L. 

 

 
Therefore, the value of the main inputs paid in the sector for one unit of its 

production is given in the form 

following: 

 

 
The equilibrium equation for the first sector is as follows: 

 
  

The same procedure is followed for equations similar to the rest of the sectors, so the 

following set of equations is followed: 

 

 
The matrix formula, the set of equations for the system as a whole is as follows: 

 
  

Looking closely at the left side of the equations, the following can be observed: 

If the number 1 " in the diameter of the matrix is overlooked, it is in front of the 

exchange matrix "A", but it 

negative (A-); 

the unit matrix with a diameter of "1" and the top of the diameter and the bottom of 

which are zeros "0"; 

As if this right-hand side is the unit matrix minus the exchange matrix (I-A). 

Therefore 



Chaper five : input and output analysis 

148 
 

It can be written in the form of an abbreviated matrix as above: 

)I - A)X=Y 

The inverse (I -A, if any), can be used to solve the technical equation, provided that . 

All the places of A, namely (aij), are positive, the sum of each column is less than 

"1", and the matrix A is not singular. As long as (I - A) is not singular and squared, 

the inverse can be found I - A and obtain a single solution to the previous system of 

linear equations from the reality of the known base equation: 

(I-A)X=Y 

X = AX + Y X-AX=Y (I-A) ́1(I-A) X= (I-A)-1Y 

IX=(I-A)-Y 

At last 

X = (I - A)Y 

The solution has economic meaning only if the components of X are non-negative 

Equation (12-2) is the backbone of the input-output model where the matrix (I-A) is 

called the final order coefficients matrix or the multiples matrix. Given this matrix 
1-

(I-A), the production values X are functions of the final demand Y on various sectors. 

It can be formulated mathematically as follows: 

X = F(y) 

Conclusion Use one of the two types of open form where the final demand sector is 

determined from outside the system, or a closed form where the final demand is 

determined from within (the system depends on the planned objectives and intent of 

the economic analysis. 

2.1 Static and dynamic input and output models by time 
If we take time into account, the input and output models can be viewed from this 

angle, and we have static and dynamic ones. Kinetic and static model Taking into 

account the time factor, when building the model, the change in investments is 

studied and followed up chronologically, and structural relationships are studied in 

view of the change in inventory as well as the formation of fixed capital, so we are 

facing a moving model or not taking the change over time into account in the analysis 

of investments, the model is calculated for a specific period of time one year, the 

model analyzes the relationships The structure with interdependence between the 

needs of the sectors and their outputs during a specific period of time, so we are 

facing a static (fixed) model. So, there are two static models and a kinetic model. 

 

A- The closed Static model 
Leontief began his first work with a static and closed model, static in the sense of 

excluding the time factor (the effect of capital formation). It is closed that all 

variables are determined within the model, i.e. all production is consumed by the 

participants in production. The relative income of each shareholder in the system is 

searched for as all inputs and outputs are used within the system, so that, for example, 

the family’s sector (work) enters as a new sector (industry) (families produce work), 

and this is what was explained above when addressing the closed model in all details. 

 

B - Open static model: The open Static model 
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Besides sectors (n) If an open sector is added that determines an external final 

demand (e.g. the family’s sector), it represents a key input (labor) The model 

becomes open, without taking into account change over time in the analysis of 

investments, the model is calculated for a specific period of time. The model analyzes 

the structural interdependent relationships between the needs and outputs of sectors 

over a specified period of time, forming a static (static) model. So, in our open static 

model the final demand with all its components determines the output Prototype. On 

the one hand, the analysis of the structure of the economy will be for a specific 

period. This is what was explained above when going into the open form in all the 

details. 

 

C- The dynamic input-output model) 
The most important characteristic of the dynamic model (kinetic) that it takes into 

account the element of time, and it also takes into account the changes in the 

economic variables that make up the model, the realistic view of the process of 

production of fixed capital and its uses in the productive field reveals the existence of 

a time lag between the production of capital on the one hand and its uses in economic 

activities on the other hand (25). The relationships arising between sectors of the 

exchange of goods and services reflect the level of technology in a particular country 

or region. Technology is an essential feature of Input-output analysis The 

investigation seeks to determine what can be produced and the quantity of each 

intermediate product to be used in the production process. Given the number of 

resources available and the level of technology, growth in one sector can be due to 

(or provoked) growth in other sectors. The input and output methods allow the 

deconstruction of the impact of this interdependence and the growth components are 

constantly defined. 

One of the concerns of the input-output economy is that they are specific models for 

the use of empirical data and that they are coherent. All internal changes to the input-

output table are the result of changes in external sectors. In the static input-output 

model, the economic analyst deals with production only or the "current account" 

aspect of the economy (operational processes rather than investment operations) 

which gives an accurate example of model coherence. Investments and capital 

activities are not listed and are generally included in the final demand components 

mentioned earlier, not in the Input-output Exchange-Matrix section of intersectoral 

flows. Perhaps this becomes a serious constraint on static input-output models, due to 

changes in the capital structure of the sector and changes in the pattern of sources of 

capital equipment that are among the most important manifestations of technological 

change that have direct effects on output growth. 

Economies are so dynamic that kinetic input-output models must be used. 

Previous models of inputs and outputs were concerned with how to model flows of 

goods and services in the economy, and how intermediate demand for goods and 

services affects the overall demand for goods and services as well as the use of 

unproductive inputs such as labor. But in other models of production theory, the term 

"capital" is used as a variable, which helps in understanding the level of output in an 
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economy that can be reached and achieved, and this is especially important in the 

theory of economic growth and economic development, so the variable "capital" can 

be introduced in the input-output models as follows: 

The important thing that needs to be the term "capital" is clear and what it means; in 

previous models that have passed with us, capital has always been seen as a different 

element from output, output is an inflow while capital is considered a stock and is 

implicitly processed into the elements of final demand, but this is not a way to deal 

with things, especially the term capital is frequently used if development is taken into 

account in the long run. But it is not clear that capital can be considered as a "stock", 

and the reason that capital wears out and disappears due to technological progress and 

then replaces capital is an influx but is flowing relatively slowly. Distinguish between 

these commodities that make up flows and those goods that make up inventories 

depend mainly on the time factor used Some slow-moving goods look like stock in 

the short term, but like flows in the long term. In the very long run all things seem to 

flow. This problem is widespread and is known in the accounting profession which 

enters the stock of outputs and inputs as capital means productive factors. In light of 

the above, it is clear that it is not necessary to specifically introduce the "capital 

goods" sector into the economy. On the other hand, all goods can be treated as having 

some "inventory" characteristics and features. 

- Scalar example: 

For the purpose of illustrating how to use the input-output model, assuming an 

economy consisting of three sectors shown in the following table: Table 05: 

 
  

  

The matrix of direct technical coefficients is as follows, noting that the sum of each 

column is less than one. 

 
If the main inputs are denoted by the symbol (ao), and let it be in the example, this is 

what pays families for the work done to produce one unit of the sector's commodity. 

and therefore, the value of these primary inputs is: 
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Therefore, the open input and output model A(X=Y- I can be expressed) 

 

 By retaining the parametric image of the final request ray Y, the solution is in a 

formula that enables different solutions to be obtained. 

Calculate the different values given to the final request beam each time. 

For example, if you give values forY, which are in the table above for the numerical 

example, namely: 

y2 = 145 _y1 = 150 = y3 = 110 

For example, let it be a target end product within a given development program and 

by finding the inverse of Untiev. 

 
The system can be solved by the above equations: 

 
The following question comes: if the production of combination 1 and 2 was under 

specific quantities of primary inputs, will the necessary quantities of inputs be in line 

with. What is available in economics? Since the coefficient values for the initial 

inputs are the following: 

 
 

The necessary quantity of the main input can be calculated as follows: 

 
If the supposed economy can save at least 405 million dinars in value for primary 

inputs, the aforementioned final demand beam is possible. 

In the reverse case that the quantity available is less, the target level of production 

must be reduced. This is an important feature of the power of the Input-Output 

Analysis Tool, as long as the direct technical coefficient matrix (A) is constant, even 

in the short term, the Leontief inverse matrix 1-(I-A)) also remain constant, hence the 

large number of rays can be examined and tested for the final application as different 

alternatives targeted to the decision-maker for several development programs. This 

shortens the time and effort to solve the model, where the work is limited to finding 

the inverse of Leontief and the new final request beam. 
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Input-output model assumptions: 
   In order to transform the descriptive model into a predictive model, an important set 

of assumptions were made for simplicity. The economy is divided into n different 

sectors, each producing a single homogeneous output. Which means using a single 

technical method. Therefore, n sector n has a different product. As well as assuming 

the stability of technical transactions and input prices. 

-1- Assumption of homogeneity Two products are not produced jointly. Each sector 

produces only one homogeneous product; Achieving homogeneity requires the 

following: 

The possibility of complete substitution between the components of a single 

homogeneous commodity; 

B- Exclude the possibility of substituting products in one sector with those of other 

sectors. Or, in other words, the exclusion of substitution between the products of the 

different productive sectors of the national economy; 

c. The use of a single artistic method for the production of any of the goods produced 

in the sector or industry 26". 

 

2- Assumption of the stability of technological transactions: Production functions 

in sectors are linearity The meaning of linearity is that the inputs are proportional to 

the output (production). Each sector uses its inputs in a fixed ratio for its production 

denoted by aj. Production functions are stable in the short term and linear. The inputs 

remain in a constant ratio with the output level. It means that there is no alternative 

between different materials and there is no technological progress. There are constant 

input coefficients for production. This assumption (2) includes yield stability relative 

to Constant returns to scale in the sense of every change in each input by K will lead 

to a change in the volume of production by the same percentage K, if the inputs are 

doubled, the production is doubled. This assumption is known as proportionality It is 

assumed that the relationship that is realized in practice between inputs (inputs) and 

production (outputs) is linear and homogeneous that does not allow substitution. 

Between the inputs assumption of constancy this means: 

A- The principle of stability in the relationship: What is meant by stability, in the 

relationship. with the volume of production and not the stability over time; 

B- Stability of ratios: The mixing ratios of production inputs should be fixed, and 

this requires the use of the lowest possible amount of all production inputs produced 

in the sector, assuming the stability of the mixing ratios of female users results in the 

following: 

 Stability of volume yields where production increases in the same 

proportion as all production inputs; 

 Convexity of the curves of the equivalent product (Isoquants) towards the 

origin point. 

That is, the set or map of the curves of the equivalent product takes the right-angled 

Ashi shape. Nested Right-Angled Corners is an indication that if new units of one 
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factor of production are added without changing the units of the factor or factors (the 

other other), there will be nothing new in the quantity produced, including the 

absence of substitution within the production process 27. 

3- Assuming the relative stability of prices of production inputs: At least in the 

short term, the change in the prices of inputs causes a change in technical 

transactions. 

 

Fourth: Mathematical framework for input and output analysis 

 

1- The mathematical structure of the input and output system: 
In the input-output model, the economy is divided into n interacting sectors. Each 

sector offers as a buyer of raw materials, semi-finished and finished materials from 

other sectors, work from families and if it is not enough local purchases 

Imports from abroad. On the other hand, each sector sells its products to other sectors 

(intermediate products), final demand sectors (finished products), families, 

companies, government and foreign trade. 

Sector A GDP = Intermediate Use + End Use 
   If we denote by Zij what sector J needs as inputs from the production sector one 

unit of production of sector J; by Yi to the final demand for the product of sector A; 

and by Xi to the total output of the sector. A. The system consists of a set of n A 

linear equation with n variable (unknown), so matrix algebra plays a big role in 

factoring and trying to solve a single system of simultaneous equations: 

- If the economy is divided into n sectors (industry), taking into account the complete 

homogeneity of productive activities within the same sector. The necessary 

information is the flows of goods and services from the productive sectors to the 

sectors used, this sectoral entanglement of flows is measured for a certain period, 

usually a year in monetary terms. 

Exchanges between sectors of procurement and sales are in kind (tons of iron, seeds) 

accounting can be recorded in kind (natural) or cash (value). Due to the problems that 

accompany accounting registration in kind, it is advisable to record at value despite 

problems of price change. 

- If we denote by Xi the total output of the sector .. 

- If we denote by Yi the final demand for the output of sector A . 

- If we denote by Zij what Sector G needs as inputs from the production sector one 

unit of sector J production, then the equation that reflects sales from sector A 

production to all sectors n is as follows: 
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The first directory i ] indicates the sector that produced this entry. 

[ The second directory [ ] indicates the sector that used this entry. 

Based on the previous hypotheses, one unit of the commodity of sector J needs a 

fixed quantity (value) of the commodity of sector A as an input and we denote it with 

the symbol (aij) and refers to the input coefficient (user) Technical coefficient Thus, 

the technical (technological) transactions in an economy represent the character 

(structure) of that economy from a technical point of view, or the relationships 

between the production of goods of various types and the various factors needed by 

this production, and it is enough to know these Transactions Because we directly 

determine what uses are necessary to produce a certain quantity or value of goods or 

a quantity or value of a group of goods in a particular sector and therefore Sector A 

must produce: 

 
In order for this sector A to meet the needs of other sectors. Since the economy 

has n sectors, AIJ can be arranged in a matrix. 

A] = aij] and refers to technical parameters or direct flow matrix 

Matrices of input coefficients 

Input 

 
  

  

Since the input and output coefficients are constant, then 

 
Therefore, the equations become: 

X1 = a11 X1 + a12 X2 + . . . + a1c Xc + . . . . + a1n Xn + y1 

X2 = a21 X1 + a22 X2 + . + a2j Xj + . + a2n Xn + y2 

Xi = ail X1 + a2 X2 + . + aij Xj + . . . . + ain Xn + yi 

Xn 1 = an1 X1 + an2 X2 + . + ang Xj + . + ann Xn + Yi 

These rates also serve to show the correlation of sector entanglement flows as well as 

enable the answer to the specific question "What level of production must each of the 

industries achieve in the economy, provided that there is the final demand for this 

production?" In other words, if demand for external sectors is predicted by specific 

amounts for the coming year, what production is needed from each sector to meet this 

final demand? Accordingly, with Information 
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The system of equations is as follows: and makes x1 together for the first 

equation, xz together for the second equation, and xn together for the equation n 

 
The matrix formula is as follows: 

 
The perpendicular vector of the final order. 

X: Vertical vector of domestic production. 

A: Technical Parameter Matrix 

In general, the last X = AX + Y where 

(3o-f ) X-AX = Y 
Production balance equation 

They are called production scales. It is the basic equation in the analysis of inputs and 

outputs and represents the rows in the matrix 

The production side and the columns in the matrix are the costs side. The equations 

associated with the above equations are: 

 

 
This equation determines the price values in the economic system under study. 

PJ : Unit price of sector G products. 
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Vi : Value added per unit of products of Sector J . 

aij Pi : input value of sectors (n) for the production of one unit of sector g. 

Accordingly, in terms of quantities: 

In the form of quantities 

 

 
  

In the form of values (prices) 

 

We calculate the quantities at prices and prices in quantities, so they are: 

Calculating the substitution of equation (322) in Pi and taking the sum over a. 

Calculating the substitution of equation (2-33) in X and taking the sum on j. 

 

Accordingly: 

 

This GDP is known as 

The sum of the final order is equal to the sum of the total added values in the matrix 

form: 

 

where | The unit matrix and assuming the inverse ( I - A ) exists: 

 
A segment with the formula of algebra of matrices for n 
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If ( 0 ≤ x and 0 ( ) then the economic system is productive 

If (0 < P and 0 (V) the economic system is profitable. 

Solving equation (8) given the final demand beam we find the quantity of the 

production beam × i.e. the determination of levels 

Production XJ to meet the final demand of YI . 

And solving equation (9) given 7 rays the added value of one unit for each sector we 

find the value of a ray 

Prices P that corresponds to the V ray. 

INPUT AND OUTPUT ANALYSIS (I-O-A) IS A METHODOLOGY THAT 

ILLUSTRATES THE INTERDEPENDENCE BETWEEN DIFFERENT SECTORS 

OF THE ECONOMY WITHIN A SYSTEM OF LINEAR EQUATIONS. 

And outputs in general as a mathematical equation: 

Ax + y = x   (39-2)  

where A is a matrix (nn) for technical coefficients with arij elements indicating the 

requirements (inputs) for sector g of sector that has been normalized with respect to 

the overall input requirements for sector g, x is the total output beam, nor is it the 

final demand beam. It should be noted that Ax In equation (1) represents intermediate 

demand, which is used for further processing, while the final demand beam responds 

directly to the requirements of end-users by considering the interrelationships that 
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exist within sectors, so that in an economy a sector may need inputs from itself and 

other sectors to produce its outputs, the sector's impact may not only be due to the 

size of the sector but also because of its dependence on the outputs of other sectors 

for its output as the inputs it needs. 

2 - Matrix of immediate needs and mathematical formula 

The beginning of the transformation of the exchange matrix of goods and service 

flows into technical transactions, so that any change at any level of production can be 

traced within the economy. If the exchanger matrix reflects all sales 

Any change in one sector will affect the output of other sectors. 

The good question: How can such effects be traced? Deriving a Direct Technical 

Coefficient Matrix from a Table 

Exchangers by dividing each digit in the column ) by the sum of the accompanying 

column Result Technical Parameters Matrix 

Directly shows the decimal value of parts of one monetary unit of inputs purchased 

by one sector of 

All sectors of the economy, to produce one monetary unit of its mathematical output 

if the matrix of exchanges is denoted by 

Zi and dividing the value of each digit in it by the sum of its column, will produce a 

matrix of direct technical coefficients usually denoted by the symbol (A) and its 

elements (as), where the mathematical formula for it is as follows: 

 

where: AIJ direct technical coefficient expresses the percentage of total purchases of 

Sector G provided by Sector A. 

Reading the column as a single unit for technical transactions shows how the 

economic sector purchases its supplies by other economic sectors, including the 

sector itself. If the sector imports part of its inputs from the outside world, then the 

sum of direct transactions is less than one, i.e. the difference between the sum of the 

direct technical transactions of the sector (One (1) is the proportion of goods and 

services in the sector purchased from the outside world. This section is always a 

square matrix. While describing the accounting framework for inputs and outputs and 

tables of inputs and outputs Physical or cash flows between different sectors within 

the national economy in absolute measures, input and output coefficient matrices are 

used for mathematical analysis of inputs and outputs (IDA). The direct requirements 

matrix consists of technical parameters for each industry or product. Technical 
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coefficients are calculated from the input and output table. The basic assumption in 

the analysis of inputs and outputs is based on the observation that each sector has a 

distinct combination of inputs for each unit of outputs Main equation No. (151) of the 

first chapter above in the analysis of inputs and outputs: 

x = Ax + y 

means that demand equals supply (input) - output). The components of the first 

equation are: 

AX = intermediate deal between economic sectors, where A is the matrix of input 

coefficients in economic sectors (called the direct requirements matrix and X is the 

vector (ray) of the product of economic sectors. Besides the requirements from the 

current locally produced intermediate demand, the direct requirements matrix A can 

include Requirements from the medium demand for locally produced capital and the 

current imported intermediate demand and imported capital. 

= Y final demand to economic sectors 

The first equation can be rewritten, so that the total width is a function of the final 

request, mentioned above from the chapter 

First No. (18-1) 

X = (I-A)-y 

where the term (I-A) is called the Leontief inverse and represents the direct and 

indirect cumulative use of intermediate products per unit of production that can be 

expanded into an infinite series of intersectoral transactions: 

 

This equation is useful when calculating cumulative (retracement) effects layer by 

layer, i.e. initial rebound, initial bounce, second and third bounce until infinite 

bounce. The cumulative effects of each level are illustrated as in throwing a stone 

into a pool of water, and the rebound waves are formed, starting with the first major 

wave, then the waves continue and get smaller 

in force until it fades after a period of time. 
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