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Abstract 
An appreciation of poverty that is as complete as possible constitutes an essential step 

in the analysis of the causes of poverty and in the formulation of policies to combat it. The 

monetary approach is not sufficient to capture the multiple aspects of poverty: a 

multidimensional analysis is also needed. The main objective of this research is therefore to 

construct a composite indicator of poverty using a basic needs approach. The analysis shows 

that the most widespread forms of poverty in Senegal are related to the vulnerability of human 

existence and to the lack of infrastructures, elements of comfort and equipment. We estimate 

the incidence of multidimensional poverty to reach 60%, compared to 48.5% for monetary 

poverty. Rural areas are particularly affected by non-monetary poverty whereas urban areas are 

affected more by monetary poverty in spite of the existence of human capital and basic 

infrastructures. The two types of poverty are quite strongly and positively correlated. 

Keywords: Multidimensional poverty, Composite poverty indicator, Composite index, 

Basic needs approach, Non-monetary poverty, Multiple Correspondence Analysis. 

JEL Classification: I31, I32 
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1. Introduction 
Poverty being a multidimensional phenomenon, the monetary approach is not always 

sufficient to capture the multiple aspects of poverty, of which the consequences compromise the 

ability of populations affected by this phenomenon to lead decent and happy lives. Although an 

individual may have the wherewithal necessary to satisfy his needs, some other goods and 

infrastructures must also be available and accessible in the locality where he lives. Otherwise 

he may have no choice but to consume undrinkable water, for instance, even though he has the 

means to pay for the services of the water company located near his residence area. Or, he 

may have the financial means to acquire an education, but end up being unable to attend school 

for lack of educational facilities in the proximity. Or again, he may die as a result of a minor 

illness before arriving at the hospital, simply because the latter is far from his residence area. 

These situations constitute other forms through which poverty manifests itself. They illustrate 

the fact that poverty is not solely monetary, but presents itself as a multidimensional 

phenomenon. It is therefore important for researchers to take this fact into account in their effort 

to achieve a better understanding and measurement of poverty. Hence the research interest in 

a multidimensional approach to poverty analysis, so as to be able to better identify the poor and 

their concerns, for the design and implementation of appropriate strategies likely to help fight 

against poverty efficiently.  

Very few studies have addressed the multidimensional aspect of poverty by using 

composite indicators in the case of Senegal. On the other hand, several non-monetary poverty 

studies have been realized in the country based on a one-dimensional approach, which consists 

of analyzing each dimension of poverty separately. The present study mainly aims to construct 

a Composite Poverty Indicator (CPI) that may help provide an aggregate welfare measure 

embodying several dimensions. The construction of such a composite indicator will also permit 

to study the links between monetary and non-monetary poverty, and to work out a 

multidimensional poverty index in order to evaluate its incidence. 

In addition to the above introduction, the remainder of this study is organized into five 

sections. A brief presentation of Senegal will be followed by a review of the literature, a 

discussion of the methodology used, a presentation of the results, and finally, the conclusion 

and recommendations of the study.  
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2. Senegal, a Country Affected by Poverty, However with Significant Initiatives in 
Progress 

Senegal is located in the far western region of the African continent bordering the 

Atlantic Ocean, and spreads over an area of 196 000 km². Its population was estimated at 10 

500 000 inhabitants in 2004, with a growth rate of 2.7 %. The Gross Enrolment Ratio (GER) in 

primary school is 80 %
1
. The country is endowed with very few natural resources, but it has a 

long coastline whose strong potentialities for fishing are already overexploited. Fishing remains 

one of the most important export sectors, followed by phosphates and groundnuts. 

On the macroeconomic level, the country witnessed an average growth rate of 4.3 % 

over the 1996-2001 period, which reached 6.5 % in 2003. Inflation is controlled and contained 

below a 3 % ceiling (the inflation rate was 2.3 % in 2003) in accordance with the convergence 

criteria prescribed by the Economic and Monetary Union of West Africa (UEMOA) currency 

area, of which Senegal is a member. However, Senegal is still a heavily indebted country (its 

debt service/exports ratio being 74.3%).  

Senegal’s first household survey (ESAM I)
2
 was carried out over the 1994-1995 period, 

and the incidence of monetary poverty was estimated to be around 57. 9 %
3
. This incidence 

dropped to 48.5 %
4
 in 2000-2001, according to ESAM II results. Among the Government future 

economic policy orientations, the fight against poverty takes up center stage. Poverty reduction 

is also very much at the center of the Millennium Development Goals (MDGs). To efficiently 

fight against poverty, the Government has drawn up a Poverty Reduction Strategy Paper 

(PRSP) in order to determine the Policies, Programmes and Projects (PPP) to be implemented. 

The PRSP has identified and focused on three main priority areas: (i) wealth creation; (ii) 

capacity building and the promotion of basic social services; and (iii) improvement in the living 

conditions of vulnerable groups. These priorities constitute the major challenges the Poverty 

Reduction Strategy (PRS) must face. Consequently, research in the area of poverty analysis 

has positioned itself as the foundation on which the success of this vast program has to be 

based to increase the likelihood of achieving its objectives. The following section presents a 

brief review of the existing literature on the measurement of poverty.  

                                                 
1
 The GER was79.9% in 2004/Ministry of Education 

2
 Direction de la Prévision et de la  Statistique (DPS),  1994/1995 

3
 Poverty thresholds estimates by the DFS amount to 787 CFA francs per day for the city of Dakar, 429 

CFA francs for other cities, and, 281 CFA francs for the rural area. 
4
 The poverty incidence of 53.9 % given in the PRSP in 2001 comes from estimates of expenditure 

vectors that were available in the first ESAM II results. 
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2. Review of the Literature 
The literature on poverty measures distinguishes between two approaches: the 

monetary approach supported by the Welfarists or Utilitarians, and the non-monetary approach 

supported by the non-Welfarists. 

2.1 The Monetary approach 
This utilitarian approach places the conceptualization of welfare in the utility space 

(Ravallion, 1994) whereby satisfaction determines the level of welfare. But since utility is not 

directly observable, resources (i.e. income – expenditures) have been used to measure welfare.  

The utilitarian approach thus arises out of an essentially unidimensional welfare concept, 

which is reduced to a simple lack of financial resources necessary for the attainment of a 

minimum quality of life. In terms of economic policy, it recommends the reduction of poverty by 

increasing labor productivity through general interventions.  

2.2 The Non-Monetary Approach 
The non-monetary approach corresponds to the non-utilitarian view. It places welfare in 

the space of freedoms and accomplishments. A distinction is made between the approach by 

way of capacities
5
, and the approach through basic needs. The former emphasizes the concept 

of « functionings » and maintains that the individual must be adequately fed, have an education, 

be in good health, participate in community life, be free, appear in public without shame, etc. 

The approach through basic needs generally integrates the fundamental variables taken into 

consideration by the capacities approach, but adds to it other variables such as access to basic 

social services, including water, energy, education, health, food, housing, infrastructures, etc. 

The empirical application of this approach has been hindered for a long time by the 

problems involved in aggregating all the above deprivations. From the economic policy 

standpoint, the non-monetary approach usually proposes targeted interventions which have the 

advantage of reducing the selection bias in favor of the poor relative to general kinds of 

interventions. In the case of Senegal, very few studies have tackled multidimensional poverty 

with the use of composite indicators. Studies carried out by the United Nations Development 

Program (UNDP) may only be considered as preliminary attempts to apply this concept. 

The present study proposes an evaluation of non-monetary poverty using the 

multidimensional approach, which permits the construction of a composite indicator aggregating 

                                                 
5
 Mostly developed by Amartya Sen  
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welfare deficits through variables affecting human existence. The study uses the following 

methodology. 

3. Methodology 

3.1 Methodological Choices 
In the context of this study, we adopt a non-monetary approach based on basic needs, 

in which the latter place the welfare concept in the accomplishments space, unlike the monetary 

approach that gives priority to the space of resources. The main variables taken into account by 

this approach are education, nutrition, health, hygiene, sanitation, drinking water, the 

environment, housing, infrastructures, longevity, communications, access to energy, possession 

of consumer durables and goods of comfort, etc. We also resort to a technique that allows us to 

aggregate different non-monetary poverty dimensions in order to have an overall view of the 

latter and therefore, to facilitate the monitoring of their overall evolution. Several approaches 

such as the entropy approach6 and the inertia approach7, in particular, may help take up this 

challenge. 

The entropy approach is derived from dynamic mechanics. It is often used in statistical 

information theory from which Massoumi (1986) has developed an Optimal Composite Indicator 

(OCI) that minimizes a weighted sum of divergences taken two by two at a time. The main limits 

of this approach reside in the choice of parameters and weights used in the composite indicator 

functional form8. 

As concerns the inertia approach, it stems from the field of static mechanics. It is mainly 

based on multidimensional analytical techniques, often known as factorial analyses. One may 

find in the works of Meulman (1992)9 , Bry (1996)10, Volle (1993)11, Escofier and Pagès (1990), 

a complete methodology of these techniques among which we may only mention the main ones, 

such as the following: Principal Component Analysis (PCA), Generalized Canonical Analysis 

(GCA), and Multiple Correspondence Analysis (MCA)12. The other multidimensional analytical 

techniques originate in the development of the latter. The inertia approach is based on these 

                                                 
6
 See details in Appendices. 

7
 See details in Appendices, and Louis-Marie Asselin (2002), « Pauvreté multidimensionnelle, théorie ». 

8
 See details in Appendices. 

9
 Louis-Marie Asselin (2002), Pauvreté multidimensionnelle, IMG.  

10
 Xavier Bry (1996), Analyses factorielles simples.  

11
 Michelle Volle (1993), Analyse des données, Paris 1993. 

12
 See details in Appendices. 
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various techniques, and it proposes a methodology that may help construct a composite 

indicator with the least possible arbitrariness in the definition of its functional form. It also allows 

making an optimal choice of the pertinent dimensions of poverty while brushing redundant 

information aside. A complete development of this approach may be found in the work entitled, 

Pauvreté multidimensionnelle, by Louis-Marie Asselin (2002). 

In this study, the methodology we use for the construction of the Composite Poverty 

Indicator (CPI) will be based on the inertia approach with the help of multidimensional analyses. 

The choice of these techniques may be explained above all by the fact that, they help eliminate 

arbitrariness as much as possible in the calculation of a composite indicator. The factorial 

analysis technique most suitable to the present study is Multiple Correspondence Analysis (see 

Appendices), since the study uses qualitative variables that can be codified in binary form by 

means of (0, or 1).  

3.2 Functional Form of the Composite Poverty Indicator (CPI) 
The construction of the CPI is based on the inertia approach which aims to define a 

composite indicator for each given population unit, using multidimensional analytical techniques. 

Among these tools, the most adapted to our case study is Multiple Correspondence Analysis 

(MCA) (see Appendices for more details).  

The CPI functional form is defined as follows
13

 : Let’s consider i the index of a given 

household, and Ci its CPI value. According to Louis-Marie Asselin, the CPI functional form is : 

K
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= == 1 1 , where K = number of indicator categories ; Jk = number of indicator 

k categories; k
jkW =the weight (standardized score on the first axis, 

1λ
score 14

) of category Jk , 

1λ being the first eigen value. 

k
jkI = the binary variable 0/1, which takes on the value of 1 when the unit has category jk. 

The weights given by MCA correspond to the standardized scores on the first factorial 

axis. The CPI value for any household m simply corresponds to the mean of standardized 

                                                 
13

 See details in Appendices.  
14

 SPAD uses this formula, whereas SPSS divides the  score by the eigen value 1λ for the variance of the 
factor to be equal to 1 
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scores of categorical variables. The weight of a category is the mean of standardized scores of 

population units belonging to that category. 

When all the variable modalities are transformed into binary indicators codified by means 

of 0 or 1, giving a total of P binary indicators, the CPI for a given household i, can also be 

written as : 

)...(1
2211 iPPiii IWIWIW

K
ICP +++= , pW = the weight (score of the first 

standardized axis, 
1λ

score ) of category p , 1λ being the first eigen value. PàppI 1, =  : binary 

indicator 0/1, which takes on the value of 1 when the household has modality p, and 0 

otherwise.  

3.3 Data Sources 
The main data sources used in the study are drawn from the QUID (Questionnaire Unifié 

sur les Indicateurs de Développement) survey and ESAM II. The QUID survey constitutes the 

first phase of ESAM II during which only non-monetary indicators were measured. Data on 

monetary indicators were gathered during the second phase. The additional data used in this 

study are from national accounts and other reports related to poverty. 

4. Presentation of the Results 

4.1 Multiple Correspondence Analysis of Non-Monetary Poverty Dimensions  
In the context of this study, we have carried out a preliminary MCA to visualize the 

multidimensional aspects of poverty which take into account all non-monetary dimensions of 

poverty (See Table 1). This first MCA also constitutes the basis for constructing the CPI. 
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Table 1 : Preliminary list of 37 variables for the Composite Poverty Indicator
15

 
VARIABLES VARIABLES 
Education Energy 
Primary schooling rate Type of lighting 
Secondary schooling rate Electricity 
Literacy rate Fuel 
Access to primary school Communications 
Access to secondary school Television 
Health Radio/radio-cassette player 
Access to health services Access to public transport 
Consultation of health services Goods of comfort, equipment and other assets 
Rate of assistance to childbirth Car or truck 
Morbidity Motorcycle 
Prenatal care Bicycle 
Drinking water Refrigerator/Freezer 
Source of drinking water Stove 
Access to water in less than 30 minutes Iron  
Nutrition Sewing machine  
Food problems  Mattress/bed 
Access to the food market Watch or alarm clock 
 Plots of land, building 
Housing and sanitation Other land 
Nature of roof Cattle 
Nature of walls  Sheep/goats 
Housing occupancy status  
Type of toilet  

Table 2 : Summary of the First Plane Derived from Multiple Correspondence Analysis
16

 
Factor 2 (vertical axis): 2.89% inertia 
Lack of comfort (Television, refrigerator, car, radio, 
watch/alarm clock, iron for pressing clothes, stove) 
No consultation in case of illness 
Household with all members illiterate 
No child educated or partly educated 
Limited access to educational, health infrastructures 
or to public transport and water 
Non-modern lighting or fuel used  
Unhygienic toilets 
Undrinkable water 
Housing in non-solid material 
Food problems 
No access to electricity 
POVERTY 

Access to educational, health infrastructures, and to 
public transport 
Hygienic toilets 
Solid roof and walls, mattress/bed 
Without plots of land, without cattle, nor goats 
Drinking water 
Births assisted during delivery 
Seldom experience food problems 
Fuel, electricity, charcoal 
Lighting with power generating units, candles 
No member sick, all members sick 
 
 
WEALTH 

Very limited access to infrastructures (education, 
health, water, public transport, market) 
No assistance during childbirth 
No child with primary school education 
Some of the members literate 
Lighting non-modern 
Undrinkable water 

Comfort (Car, television, radio, watch/alarm clock, 
refrigerator, sewing machine, stove, electric iron)  
Solid housing 
Household members all literate 
Schooling for all children 
Good access to secondary school 
Hygienic toilets 
Modern lighting, fuel 
Never experience food problems 

Source : MCA with SPAD using the QUID 2001 data. Factor 1 ( horizontal axis) : 10.29% inertia 

                                                 
15

 The malnutrition indicator of children less than five has not been taken into account owing to the fact 
that the QUID survey collected data on this indicator only on a quarter of all the households surveyed, 
given the problems encountered in measuring and weighing children less than five years old. 
16

 See the complete plane in Appendices. 
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The histogram of MCA eigen values (see Appendices) highlights the unhooking of the 

first factorial axis. The latter explains 10.29 % of the total inertia of the variable cluster, whereas 

the other axes show a low explanatory power (each with less than 3 % of the inertia explained). 

This distinction of the first axis underscores the particular phenomenon of poverty. MCA 

analysis will mainly center on this axis which describes poverty. Examination of the first 

simplified factorial plane below shows that variables which determine a poverty state lie on the 

left hand side of the plane, while those indicating a state of wealth lie on the right hand side.  

The MCA first factorial axis generally opposes two household categories: poor 

households and non-poor households. As to the second axis, it introduces a differentiation 

within each class. In the case of the well-to-do, it makes a distinction between very rich 

households and rich households. Similarly, it generally distinguishes poor households from very 

poor households within the class of the poor. 

Overall, the poor have very limited access to education, health, sanitation, drinking 

water, housing, energy, means of communication, transport, food, goods of comfort and 

durables. The very limited access to education is due to the remoteness of primary and 

secondary schools, a low literacy rate, and low primary and secondary schooling rates. 

Households often spend more than an hour to reach school infrastructures. Regarding the areas 

of health, sanitation, and potable water, MCA shows that the poor do not consult health services 

personnel very often in cases of illness, and are not very often assisted by qualified personnel, 

notably during childbirth. Moreover, medical infrastructures are quite remote from the poor who, 

in some cases, spend more than an hour to reach them. Furthermore, the poor do not dispose 

of hygienic toilets, and do not have access to drinking water whose sources of supply – most 

often drill holes - are not located in the vicinity of their residence areas. During the QUID survey, 

these households stated that they were always or at times confronted with food problems; and 

they are often located far from food markets.  

In the area of housing, the poor have no access to secure accommodations although, 

most often, they have ownership of their houses. Their housing is characterized by banco (i.e. 

mud), sheet metal or straw walls, thatched or straw roofs. These materials provide very little 

resistance to natural disasters. In the area of energy, wood is most often used as fuel. As for 

lighting, poor households most often use kerosene storm lamps.  

Relative to means of communication, the poor do not have access to television and to 

radio, and they often travel by bicycle in rural areas. They lack means of comfort such as 

cooking stoves, irons, refrigerators, freezers, beds, mattresses, and alarm clocks. 
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On the multidimensional level, it is useful to note that in this group of poor households, 

we find a category of non-poor households
17

 when we consider variables such as ownership of 

cattle, poultry, and land. On the other hand, when other aspects of poverty such as education, 

health, drinking water, housing, sanitation, energy, communications, comfort, and nutrition are 

taken into account, these households are very disadvantaged. This brings out an interesting 

characteristic in the multidimensional approach to poverty, which requires taking into account 

several criteria before considering a household as being poor. 

Unlike poor households, well-to-do households are the ones who have access to 

education, health, sanitation, drinking water, secure accommodations, energy, means of 

communication and transport, food and goods of comfort. 

In the area of education, most of these households are literate, and provide education 

for all their children, in addition to access to educational infrastructures. They benefit from an 

acceptable access to health services, are assisted during childbirth, and consume drinking 

water. They never experience food problems and live in secure accommodations with walls and 

roofs that are built with solid materials. They use hygienic toilets with flushes connected to 

sewers, to a cesspool or they may be ventilated. They use modern energy sources (electricity, 

gas) for lighting, cooking, and household appliances. They have access to means of 

communication (television, radio), and public and private transport (public transport, private 

cars, etc.). As for goods of comfort, they are the most equipped with refrigerators, cooking 

stoves, irons, beds/mattresses, etc. It should be noted that the majority of these households do 

not have ownership of their houses, and neither do they hold assets such as land or cattle.  

4.2 Construction of the Composite Poverty Indicator (CPI) 
4.2.1 Selection of Variables for the Construction of the CPI  

Multiple Correspondence Analysis has provided the basic elements for selecting the 

variables used in the construction of the CPI. The main criterion to consider here is the First 

Axis Ordinal Consistency (FAOC) on the Factorial Axis which generally expresses a welfare 

state. This property is a necessary condition for the CPI to effect an ordering of households in 

accordance with their level of welfare. It consists, for a given primary indicator, of ensuring that 

the latter’s ordinal welfare structure is respected by the ordinal structure of the coordinates 

(scores) of its modalities on the first axis. Other second order criteria deal with discrimination 

measures, the spreading over on the first axis, and the high frequency of non-responses or the 

                                                 
17

 These refer to certain ethnic groups such as the « peuhls ». 
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very low frequencies of some of the modalities. The variables finally selected are presented in 

Table 3. 

Table 3 : Final list of 21 variables and 44 modalities for the CPI  
VARIABLES MODALITIES 
Education   
Primary schooling rate Households providing no education to any child 
  Households providing education to some children 
  Households providing education to all children 
Literacy rate Illiterate Households 
  Households in which some members are literate 
  Households in which all members are literate 
Access to a primary school in less than 30 minutes Less than 30 minutes, More than 30 minutes 
Access to a secondary school in less than 30 minutes Less than 30 minutes, More than 30 minutes 
Health   
Access to health services in less than 30 minutes Less than 30 minutes, More than 30 minutes 
Drinking water   
Source of water used for drinking Drinking water, Undrinkable water 
Access to drinking water in less than 15 minutes Less than 15 minutes, More than 15 minutes 
Nutrition   
Access to food market Less than 30 minutes, More than 30 minutes 
Food problems Never had a food problem, Experience food problems 
Housing and sanitation   

Nature of the roof  
Solid roof (concrete, cement, slate, zinc), thatched roof,
and others 

Nature of walls  Cement bricks, banco bricks and wood 
Type of toilets Hygienic toilets, Unhygienic toilets  
Energy   
Electricity in the household Yes, No 
Fuel  Modern fuel, Non-modern fuel 
Type of lighting Modern lighting source, Non-modern lighting source 
Communications   
Television Yes, No 
Radio/radio-cassette player Yes, No 
Access to public transport in less than 15 minutes Less than 15 minutes, more than 15 minutes 
Goods of comfort   
Possession of refrigerator/freezer Yes, No 
Possession of mattress/bed Yes, No 
Possession of watch/alarm clock Yes, No 

4.2.2 A Final MCA on the CPI Variables 
A final MCA run on the 21 variables retained for the construction of the CPI has resulted 

in a considerable increase in the explanatory power of the first axis, which has risen from 10.29 

% to 30.94 %. The explanatory power of the second axis has also increased from 2.89 % to 

7.94 %. In the new factorial plane, welfare moves from left to right. In this plane, all variables 

have the ordinal consistency on the first axis (OCFA) property owing to which a net separation 

of the poor from the rich takes place, for they are opposed on the first factorial axis which 



13 

describes real welfare states. The following section provides the scores of different indicators 

used as weights for the CPI. 

Figure 1 : First Plane of the Final MCA 

 
Source : Calculated with SPAD using the QUID 2001/DPS survey data. 

4.2.3 Weights of the CPI 
Relative to the CPI functional form which may be written as :  

)...(1
2211 iPPiii IWIWIW

K
ICP +++=

 

where all variable modalities have been transformed into binary indicators encoded with 

either 0 or 1, the weights PàppW 1, =  correspond to standardized scores (
1λ

score
18

, 1λ being the 

first eigen value) on the first factorial axis. These scores are presented in the following table, in 

addition to the contributions of variables to the construction of the axis, and square cosines of 

modalities. 
                                                 
18

 SPAD uses this formula, whereas  SPSS divides the score by the eigen value 1λ  
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Table 4 : Scores, Contributions and Square Cosines of the Final MCA 
Variables/Modalities Scores on the first axis Contrib./Discr.. Cosines squared Distance to the centre Frequencies
Refrigerator/Freezer  5,7      
Refrigerator/freezer 1,46 4,8 0,41 5,21 0,16
No refrigerator/freezer -0,28 0,9 0,41 0,19 0,84

Television  7,4     
Possess television 1,25 5,6 0,53 2,92 0,25
No television -0,42 1,9 0,52 0,34 0,75

Mattress/bed  0,6     
Possess mattress/bed 0,05 0 0,04 0,06 0,94
No mattress/bed -0,88 0,6 0,05 17,00 0,06

Radio  0,9     
Radio 0,15 0,2 0,07 0,33 0,75
No radio -0,44 0,7 0,06 3,06 0,25

Watch/alarm clock  1,4     
Watch/alarm clock 0,26 0,6 0,09 0,72 0,58
No watch/alarm clock -0,36 0,8 0,09 1,40 0,42

Electricity  10,4     
Electricity 1,18 6,8 0,74 1,87 0,35
No electricity -0,62 3,6 0,72 0,53 0,65

Food problems  1,2     
Never had food problems 0,44 0,9 0,09 2,23 0,31
Experience food problems -0,2 0,4 0,09 0,45 0,69

Nature of roof  6,2     
 Solid roof  0,46 2 0,45 0,47 0,68
 Non-solid roof  -0,96 4,2 0,44 2,11 0,32

Nature of walls  8,2     
Cement bricks 0,74 4 0,59 0,92 0,52
Banco (mud) walls -0,79 4,2 0,58 1,08 0,48

Drinking water  4,6     
Drinking water 0,45 1,8 0,33 0,61 0,62
Undrinkable water -0,73 2,8 0,33 1,63 0,38

Type of toilets  7,7     
Toilets hygienic 0,77 4 0,57 1,05 0,49
Toilets unhygienic  -0,72 3,7 0,54 0,95 0,51

Fuel for cooking  8,3     
Modern fuel  1,08 5,5 0,60 1,95 0,34
Non-modern fuel  -0,55 2,8 0,59 0,51 0,66

Type of lighting  10,3     
Modern source of lighting  1,16 6,7 0,74 1,81 0,36
Non-modern source of lighting -0,63 3,6 0,72 0,55 0,64

Access to water  1     
Less than 15 minutes 0,1 0,1 0,07 0,14 0,87
More than 15 minutes -0,72 0,9 0,07 7,00 0,13

Access to food market  4,1     
Less than 30 minutes 0,46 1,7 0,29 0,72 0,58
More than 30 minutes -0,64 2,4 0,29 1,39 0,42

Access to public transport  3,3     
Less than 15 minutes 0,43 1,5 0,24 0,78 0,56
More than 15 minutes -0,55 1,9 0,24 1,29 0,44

Access to primary school  2,1     
Less than 30 minutes 0,19 0,4 0,15 0,24 0,81
More than 30 minutes -0,79 1,7 0,15 4,24 0,19

Access to secondary school  5,7     
Less than 30 minutes 0,9 3,8 0,42 1,95 0,34
More than 30 minutes -0,45 1,9 0,39 0,51 0,66

Access to health services   4,6     
Less than 30 minutes 0,49 1,9 0,33 0,73 0,58
More than 30 minutes -0,66 2,6 0,32 1,38 0,42

Primary net rate of schooling  1,8     
No child attending school -0,49 1 0,16 1,52 0,40
Some children attending 

school -0,13 0 0,00 3,46 0,22
All children attending school 0,42 0,7 0,11 1,64 0,38
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Literacy rate   4,3     
All illiterate -0,66 1,9 0,20 2,22 0,31
Some literate 0,12 0,1 0,02 0,76 0,57
All literate 1,17 2,3 0,19 7,38 0,12

Source : Calculations with SPAD using the QUID 2001/DPS survey data. 
Modalities with positive scores increase welfare, while those with negative scores reduce 

it. The largest positive scores are observed to be associated with goods and services of comfort 

whose access is limited to a certain number of well-to-do households. The richer the 

households are, the more access they have to these goods and services which include, 

possessing a refrigerator, a television, using a modern source of lighting and fuel, having 

access to electricity, and the acquisition of literacy by all household members. 

Modalities associated with the largest negative scores on the first axis are the most 

accessible goods and services. The poorer the households are, the less they possess such 

goods. This is a situation in which households lack beds/mattresses to sleep on, the roofs and 

walls of their houses are built with non-resistant materials, and they have no access to drinking 

water or to hygienic toilets. This is a situation in which illiteracy prevails with no access to 

primary schools. 

The way in which weights are determined here confers to the MCA an interesting 

property which aims to separate the poor from the rich as much as possible. The attribution of 

significant weights to scarce or luxury goods to an increase in welfare, on the one hand, and of 

higher weights to the most accessible goods to a decrease in welfare, on the other hand, 

expresses the logic of the MCA procedure which aims at a better identification of poor 

populations. According to this method, a household with access to several luxury goods will 

tend to have a high living standard, which can be said to correspond to actual fact. Moreover, a 

household will be poorer because it has less or no access to the basic goods accessible to the 

majority of the population. 

Table 5 : Discrimination Measures and Contributions to the Construction of the First Axis. 
Variables Discrimination 

measures 
Contributions 

(%) Variables Discrimination 
measures 

Contributions 
(%) 

Electricity 0,750 10,4 Literacy rate 0,312 4,3
Type of lighting 0,747 10,4 Access to food markets 0,296 4,1
Cooking fuel  0,601 8,3 Access to public transport 0,239 3,3
Nature of walls 0,593 8,2 Access to primary school 0,15 2,1
Type of toilets 0,558 7,7 Net enrolm. ratio - primary level 0,125 1,7
Television 0,536 7,4 Watch/alarm clock 0,098 1,4
Nature of roof 0,448 6,2 Food problems 0,089 1,2
Refrigerator/freezer 0,411 5,7 Access to water 0,075 1,0
Access to secondary school  0,411 5,7 Radio 0,066 0,9
Drinking water 0,334 4,6 Mattress/bed 0,047 0,7
Access to health services 0,329 4,6 Total 7,215 100

Source : Calculations with SPSS using QUID 2001/DPS survey data. 
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The variables that have contributed the most to the construction of the first axis involve 

the energy area and more specifically, access to electricity, the type of lighting, and the fuel 

used for cooking. Next in line are the nature of walls, the type of toilets, television, the nature of 

the roof, the refrigerator, access to secondary school, access to drinking water, access to health 

services, and the literacy rate. The variables which contributed the least to the formation of the 

first axis are the possession of a bed, a mattress, a radio or an alarm clock, and food problems. 

4.2.4 Sensitivity Analysis for the CPI  
The objective here is to underline the fact that the CPI orders households in accordance 

with their levels of welfare. The following table clearly shows that the percentage of households 

with no access to basic needs strictly decreases from the first to the last CPI quintile. For 

instance, the percentage of households with no access to television amounts to 99.7 in the first 

quintile, 99.2 in the second quintile, 93.6 in the third quintile, 62.9 in the fourth quintile, and 17.2 

in the last quintile. The same trends are found again in the case of other aspects such as 

education, health, drinking water, nutrition, housing, sanitation, energy, communications and 

comfort goods.  

Table 6: Percentage of Households with no Access to Basic Needs According to CPI 
Quintile. 

CPI Quintiles  
Dimensions of Non-Monetary Poverty 1 2 3 4 5 
Do not possess television 99,7 99,2 93,6 62,9 17,2 
Do not possess mattress/bed 14,1 8,4 3,5 1,5 0,3 
Do not possess radio 37,2 33,2 23,8 20,7 8,3 
Do not possess watch/alarm clock 58,2 51,8 43,8 38,6 16,3 
Do not have access to electricity 99,7 99,5 95 31,7 0,1 
Experiencing food problems  83,1 78,7 71,3 65,8 46,2 
Non-solid roof 87,1 54,5 18,4 0,5 0 
Non-solid walls 98 83,7 48,4 8,8 0,9 
Undrinkable water 78 59,6 36,5 14,3 1,7 
Unhygienic toilets 96,9 83,7 58 16,4 1,5 
Non-modern fuel 99,8 98,3 86,3 39,2 6,7 
Non-modern lighting 99,9 98,4 93,7 30 0,1 
Water source at more than 15 minutes 30,6 14,7 8,4 6,9 1,9 
Food market at more than 30 minutes 87,4 57,8 31,8 26,4 5,6 
Public transport at more than 15 minutes 88,6 52,8 37,1 28 12,1 
Primary school at more than 30 minutes 54,4 17,5 10,7 11,6 1,3 
Secondary school at more than 30 minutes 99,5 92,7 72,9 50,5 15,1 
Health services at more than 30 minutes 92,9 58,1 30 23,8 5,6 
Households with no children attending primary school 63,6 46,9 40,8 27,7 12,4 
Illiterate households 62,1 44,4 28,2 17,2 3,5 
Do not possess refrigerator/freezer 100 100 99,3 87,1 33,4 

Source : From the QUID 2001/DPS survey data. 

The CPI is a welfare indicator which ranks households according to their non-monetary 

welfare levels. Since all households are not affected by the same type of multidimensional 

poverty, the following paragraph summarizes non-monetary poverty typology.  
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4.3 Typology of Non-Monetary Poverty 
The figure below permits to distinguish three types of non-monetary poverty: a poverty 

indicative of the vulnerability of human existence (inadequacy of human capital and unpleasant 

living conditions), poverty from the standpoint of infrastructures, and poverty in terms of the 

household comfort. 

Figure 2 : Typology of Multidimensional Poverty 

 
Source : Calculations with SPAD using QUID 2001/DPS data. 

The vulnerability of human existence is the most perceptible form of poverty. It is the 

form of poverty that characterizes a poor person at first glance. It is attributable to the housing 

conditions of the poor: banco (mud) walls, thatched roof, absence of drinking water, toilets, 

electricity, television, the use of wood as fuel, and of a storm oil lamp for lighting.  

In addition to these difficult conditions, parents and children alike are not educated, do 

not visit health services, and do not eat their fill. These vulnerable households do not have at 

their disposal the minimum capacities which could help improve their living conditions, and their 

possibilities of choice are very limited. 
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Beyond the vulnerability of human existence, one will find poverty in terms of 

infrastructures, and poverty in terms of household equipment and comfort. The first manifests 

itself through poor access to infrastructures such as schools and health services, sources of 

drinking water, food markets etc. This form of poverty exceeds the possibilities of a household. 

It is rather directly linked to the policies and capacity of the State to equitably provide the basic 

infrastructures necessary for improving the living conditions of their populations. The third and 

last form of poverty manifests itself through the under-equipment of households in terms of 

durable and comfort goods such as refrigerators, televisions, radios, alarm clocks, and beds.  

Since we have just covered the different types of multidimensional poverty, the following 

paragraphs will help appreciate the ranking of urban and rural areas, regions and socio-

economic groups relative to the CPI. 

4.4 CPIs Characteristic of the Household Head  
4.4.1 CPI and Residence Area 

For a given category, the CPI corresponds to the mean of standardized scores on the 

first axis for individuals possessing this category. The following graph gives the position of urban 

and rural areas relative to the CPI. Welfare moves from left to right. The farther left the category 

is located, the more it is linked to poverty, and the farther right it is, the more it indicates a 

position of wealth.  

Figure 3 : CPI and Residence Area 

  
Source : Calculations using the QUID 2001/DPS survey data. 

The welfare axis (the horizontal axis) directly associates the rural area with poverty, and 

the urban area with wealth. Overall, it shows that household living standards are distinctly better 

in the urban area than in the rural area. The CPI is equal to – 0.69 for the rural area and 0.81 for 
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the urban area. Of the three forms of non-monetary poverty identified above, the rural area is 

the most affected by all of them. 

4.4.2 CPI and Regions 
The following graph presents the regions in the first factorial plane.  

Figure 4 : CPI and Regions 

 
Source : Calculations using the QUID 2001/DPS survey data. 

The poverty axis isolates the most urbanized regions, namely, Dakar and Thiès, and 

shows that in general, households residing in these localities enjoy a higher well-being than 

those in other regions. Regions with low living standards are those of Kolda and Tambacounda. 

As for other regions, their living standards range between these two extremes. The regions of 

Ziguinchor, Louga and Diourbel are positioned significantly further apart from the first axis. The 

Ziguinchor region is not only affected by the vulnerability of human existence, but it seems 

particularly affected by the lack of comfort and household equipment. Concerning the regions of 

Louga and Diourbel, the lack of infrastructures set them apart from the other regions. The 

regional CPI values are presented in the Appendices.  

4.4.3 CPI and Household Head Gender 
The following factorial graph shows that the CPI is higher for women household heads 

(0.37) than for men household heads (-0.10). This means that overall, households managed by 

a woman have a higher level of welfare than those managed by a man. 
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Figure 5 : CPI and Household Head Gender 

 

Source : Calculations using the QUID 2001/DPS survey data. 

4.4.4 CPI and the Household Head Activities 
The CPI very clearly distinguishes two categories of activities: agriculture broadly 

defined, and non-agricultural activities (administration, industry, commerce, construction, 

services, and others). In the factorial graph, the welfare axis associates agriculture with poverty, 

and other activities with wealth, implying that the welfare level of households whose head 

carries out an agricultural activity is lower than that of households managed by a head engaged 

in other activities.  
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Figure 6 : CPI and Household Head Activities 

 
Source : Calculations using the QUID 2001/DPS survey data. 

4.4.5 CPI and Household Head Matrimonial Status 
The following graph shows that polygamy is associated with poverty, whereas 

monogamists, divorcees, widowers, and singles are positioned on the wealth side. 

Figure 7 : CPI and Household head Matrimonial Status 

 
Source : Calculations using the QUID 2001/DPS survey data. 



22 

4.4.6 CPI and Household Size  
On the following graph, the welfare axis shows that the living standard of households 

falls with their size, meaning that the greater the household size, the greater the household level 

of poverty. 

Figure 8 : CPI and Household Size 

 
Source : calculations using the QUID 2001/DPS survey data. 

4.5 Incidence of Multidimensional Poverty 
4.5.1 Classification of households 

By ranking households in increasing order of CPI values (see Appendices), the 

histogram of index nodes (see Appendices) shows a disconnection between the first and 

second node, thus indicating the pertinence of grouping households into two classes. 

Classification results are given in the table below.  

Table 6 : Proportion of Classes 
  Minimum Maximum % 
Poor -1,03 0,1172 61 
Non-poor 0,1178 1,11 39 
Total -1,03 1,11 100 
Source : Calculations using the QUID 2001/DPS survey data. 
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4.5.2 Class Characteristics 
As the table below indicates, poor households are the ones that do not have access to 

basic needs. This class of poor people mostly brings together households with no access to 

modern energy, health, education, secure housing, the media, drinking water, nutrition, basic 

infrastructures, and to elements of comfort. These households mostly reside in the rural area 

(82 %), and agriculture is their main activity. This class is also characteristic of large and 

polygamous families. Households managed by men in this class predominate those managed 

by women. It should be noted that no household in this class owns a refrigerator, and all the 

households of this class live under a roof built with non-solid material. 

Table 7 : Characteristics of the Poor Class 

Active variables  Modalities 

% of the class 
in the 

modality 

% of the 
modality 
within the 
class 

Total 
frequency of 
the modality 

Access to electricity No access to electricity 92 98 65
Type of lighting Non-modern source of lighting 92 97 64
Fuel Non-modern 87 94 66
Nature of walls Banco (mud) bricks 96 76 48
Type of toilets Unhygienic 94 78 51
Television No television 80 97 74
Nature of roof Non-solid roof 100 53 32
Refrigerator/freezer No refrigerator/freezer 72 100 84
Access to secondary school More than 30 minutes 80 87 66
Drinking water Non-potable source 92 57 38
Access to health services More than 30 minutes 86 59 42
Access to food markets More than 30 minutes 85 58 42
Access to public transport More than 15 minutes 82 59 44
Literacy Illiterate households 88 45 31
Schooling at the primary level Household with no child attending school 82 39 29
Access to primary school More than 30 minutes 87 27 19
Possession of alarm clock/watch No alarm clock/watch 75 51 42
Food problems  Experience food problems  68 77 69
Access to source of drinking water More than 15 minutes 86 18 12
Possession of radio No radio 78 31 25
Possession of bed/mattress No bed/mattress 93 8 6
Illustrative variables      
Residence area Rural 93 82 54
Main activity Agriculture 95 50 32
Region Kolda 94 11 7
Region Tamba 89 8 6
Region Kaolack 82 13 10
Region Fatick 87 9 6
Sex Male 64 86 81
Region Diourbel 80 14 11
Matrimonial status Polygamous 67 32 29
Household size  More than nine people 64 40 38
Matrimonial status Monogamous 62 56 56
Household size  Between six and nine people 61 39 39
Main activity Construction 60 3 3
Main activity Transport 48 2 3

Source : Calculations using the QUID 2001/DPS survey data. 

The rich class gathers together households that have a satisfactory access to basic 

needs. The characteristics of this class are summarized in the following table. 
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Table 8 : Characteristics of the Non-poor Class 

Active variables  Modalities 

% of the 
class in the 

in the 
modality 

% of the 
modality 

within the 
class 

Total 
frequency 

in the 
modality 

Electricity in the household Electricity 97 86 35
Type of lighting Modern source of lighting 96 87 36
Fuel Modern fuel 90 78 34
Nature of walls Cement bricks 72 95 52
Type of toilets Hygienic toilets 74 91 48
Television Television 94 61 25
Nature of the roof  Solid roof 57 100 68
Refrigerator/freezer Refrigerator/freezer 99 41 16
Access to secondary school Less than 30 minutes 77 66 34
Access to drinking water Potable source 58 92 62
Access to health services Less than 30 minutes 57 85 58
Access to food markets Les than 30 minutes 56 83 58
Access to public transport Less than 15 minutes 56 79 56
Literacy All households literate 88 27 12
Access to primary school Less than 30 minutes 45 93 80
Possession of alarm clock/watch Watch 49 73 58
Food problems No food problems ever 56 44 31
Schooling at the primary level  Households schooling all the children 56 40 28
Possession of radio Radio 45 86 75
Access to source of drinking water Lees than 15 minutes 43 95 87
Possession of bed/ mattress Bed/mattress 41 99 94
Literacy Households with some literate members 43 63 57

Illustrative variables        

Residence area Urban 76 90 46
Region Dakar 92 60 26
Main activity  Administration 92 7 3
Main activity Education/health 83 6 3
Sex Female 54 26 19
Main activity Services and others 59 15 10
Main activity Commerce/sales 53 18 13
Matrimonial status Divorced 64 4 2
Matrimonial status Single 60 5 3
Household size Between 1 and 5 persons 45 28 24
Matrimonial status Monogamous 38 54 56
Region Thiès 36 12 13
Region Ziguinchor 24 3 5
Region St Louis 26 7 11

Source : Calculation using the QUID 2001/DPS survey data. 

This class of the non-poor is characterized by access to electricity, secure housing, 

drinking water, health, education, nutrition, the media, household appliances and goods of 

comfort. The majority of these households live in urban areas (90%), and they are engaged in 

administrative, trade, and service activities. They are not very numerous, and the household 

manager in this class is often monogamous, single or divorced. 
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4.5.3 Multidimensional Poverty Thresholds 
Firstly, and as an illustration, we may consider the intermediate value separating the 

poor class and the non-poor class as a threshold below which a household may be considered 

as being poor. This value may be approximated by :  

[Maximum CPI value* in the poor class]*[Poor class weight] + minimum CPI value* in the 

rich class]*[Rich class weight]. 

With a maximum of 0.1172 for the poor class, and a minimum value of 0.1178 for the 

non-poor class, we obtain an intermediate value of 0.1174.  

From this value, we can calculate the FGT
19

 indices for 0=α corresponding to the 

incidence of poverty. 

A poverty threshold can also be defined from the partial thresholds determined for each 

basic indicator used in the construction of CPI. By considering a household of reference with 

access to basic needs, its CPI which will define a multidimensional poverty threshold, can be 

calculated.  

In the case of this study, we have 19 binary variables and 2 variables (primary 

education, and literacy) with 3 modalities. If we assume that our household of reference is not 

poor in all dimensions, the result would be almost the same, as if we had chosen an intersection 

from partial poverty thresholds.  

Let’s assume that a household is not poor in all the 19 (binary) dimensions, that all its 

children attend school, and all household members are literate; this household will have the 

greatest CPI value, which is equal to 1.11. For another household that is destitute in all 

dimensions, the minimum CPI value will be -1.03. To determine our threshold, we have 

considered a household of reference with access to a sub-group of basic goods and services. 

Most of the partial thresholds considered come from the PRSP drawn up for Senegal. This 

household has the following characteristics:  

                                                 
19

 Foster, Greer, and Thorbecke (1984). 
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Table 9 : Characteristics of the household of reference 
Goods to which it has access Goods to which it has no access 
1 – All its children attend school 14 –No television 
2 – It has access to primary school in less than 30 

minutes 15 – No watch/alarm clock 

3 – It has access to health services in less than 30 
minutes 16 – Non-modern cooking fuel 

4 – It consumes drinking water 1 7– Food market more than 30 minutes away 
5 – Its source of water is less than 15 minutes 

away 18 – No refrigerator/freezer 

6 – It does not have food problems 
19 – May not have access to electricity 
produced by SENELEC, but uses modern 
energy  

7 – Some of its members are literate 20 – Public transport more than 15 minutes 
away 

8 – It uses modern energy (electricity, sun, gas) 21 – Secondary school more than 30 minutes 
away 

9 – It has a radio  
10– A roof built with resistant material   
11 – Walls built with resistant material   
12 – It has a mattress/bed   
13 – Hygienic toilets CPI value of household of reference (threshold) = 0,088 

With these characteristics, the household of reference has a CPI score of 0.08820. This 

threshold is close to the one obtained by ranking households in increasing order (0,1174). The 

incidences obtained are presented in the following paragraph. 

4.5.4 Monetary and Multidimensional Poverty According to Household Head Characteristics 
The incidence of poverty with households classified in increasing order corresponds to 

the weight of the poor class which is equal to 61%. With a household of reference, we have an 

incidence close to 60 % against an incidence of 48.5 for monetary poverty.  

On the monetary as well as non-monetary level, the rural area remains the most affected 

as compared to the urban area, although multidimensional poverty is more pronounced in the 

rural area. The least poor regions are the most urbanized, such as the cities of Dakar, Thiès, 

and Saint-Louis. The poorest cities are those of Kolda, Tambacounda and Fatick. The status of 

regional poverty on the multidimensional level is similar to the one observed on the monetary 

level. In effect, the rank correlation of regions according to both types of poverty is equal to 

0.73. 

                                                 
20

 The factorial coordinates of modalities are divided by the square root the of first eigen value ( 1λ ) 
corresponding to the computational method using SPAD as in A. Morineau, Lebart and Marie P. 
“Statistique exploratoire multidimensionnelle.”  
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Table 10 : Multidimensional and Monetary Poverty According to Household Head 
Characteristics 

Variables Modalities 

Incidence of 
multidimensional 

poverty/Classificati
on (1) 

Incidence of 
multidimensional 

poverty/ household of 
reference (2) 

Incidence 
/monetary 
poverty (3) 

21 

 
Devia- 
tions 

(1)-(3) 

Deviatio
ns (2)-

(3) 
Area Urban 23,9 22,3 37,6 -14 -15
  Rural 93,1 92,3 64,9 28,2 27,4
Total   61,2 60 48,5 12,7 11,5
Region Dakar 8,6 7,4 33,6 -25 -26,2
  Ziguinchor 75,8 74,3 67,1 8,7 7,2
  Diourbel 80,9 80,2 61,5 19,4 18,7
  St Louis 74,3 72,9 41,2 33,1 31,7
  Tamba 89,5 88,6 56,2 33,3 32,4
  Kaolack 81,7 80,4 65,3 16,4 15,1
  Thiès 64,6 62,5 48,6 16 13,9
  Louga 80,4 79,4 36,2 44,2 43,2
  Fatick 87,7 86,9 46,3 41,4 40,6
  Kolda 94 93,8 66,5 27,5 27,3
Total   61,2 60 48,5 12,7 11,5
Sex Male 64,7 63,6 51,2 13,5 12,4
  Female 46,4 45,1 37,1 9,3 8
Total   61,2 60 48,5 12,7 11,5
Size 1 person 34,9 34,6 3,3 31,6 31,3
  2 to 3 51,5 50,2 8,7 42,8 41,5
  4 to 6 62,7 61,8 32,7 30 29,1
  7 to 9 64,7 63,1 53,5 11,2 9,6
  10 to 12 63,5 61,9 60,4 3,1 1,5
  More than 12 59,8 59 69,4 -9,6 -10,4
Total   61,2 60 48,5 12,7 11,5

Monogamous 62,3 61,2 47 15,3 14,2
Polygamous 66,8 65,4 56 10,8 9,4
Single 39,4 39,4 28,2 11,2 11,2

Matrimonial  
status  
  Widower 48,9 47 41,9 7 5,1
  Divorced 35,7 35 38,2 -2,5 -3,2
  Other 55,5 55,5 - - -
Total   61,2 60 48,5 12,7 11,5

Agriculture 95,2 95 72,2 23 22,8
Mines, quarries 45,3 43,1 36,6 8,7 6,5
Construction 59,3 58,1 52,9 6,4 5,2
Transport 48 46,1 37,3 10,7 8,8
Commerce/sale
s 47,6 46 33,7 13,9 12,3
Services 41 39,7 34,2 6,8 5,5
Education/healt
h 16,9 16,9 15,3 1,6 1,6
Administration 8,7 7,8 8,6 0,1 -0,8

Main 
Activity  
  
  
  
  
  
  
  Others 50,7 48,7 44,1 6,6 4,6
Total   61,2 60 48,5 12,7 11,5

Source : l4ESAM II/DPS Report on Monetary and Calculations using the QUID 2001/DPS survey data. 

For both concepts of poverty, households managed by a woman are less poor than 

those managed by a man. Both monetary and non-monetary poverty increase with household 

size. It should be noted that multidimensional poverty does not increase with household size 
                                                 
21

 The monetary results are drawn from the ESAM II Report on poverty produced by the DPS, and entitled 
« La pauvreté au Sénégal : de la dévaluation de 1994 à 2001-2002 » 
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indefinitely. Relative to the matrimonial status of the household head, polygamists are poorer 

than monogamists, singles, widowers and divorcees. Relative to activity, on the monetary as 

well as on the non-monetary level, farmers remain the poorest.  

4.6 Divergence and Convergence of Multidimensional and Monetary Poverty by 
Region 
With a rank correlation of 0.5 between regions according to the two measures, overall 

convergence is average. As indicated in the map below, convergence is perfect in the areas of 

Dakar and Saint-Louis which keep the same ranks relative to the two measures. It is also very 

strong in the regions of Kolda, Tambacounda and Diourbel. It is average for the regions of 

Thiès, Louga and Fatick. There exists a strong divergence for the region of Ziguinchor which is 

less poor on the multidimensional level, but very poor on the monetary level. This is probably 

due to the good position it holds on the educational level, since it registers the highest rates of 

access to education among the regions in Senegal each year. But this situation is not 

accompanied by an unlimited access to monetary resources owing to market imperfections, 

notably, in the labor market.  

Map 1 : Mapping of multidimensional and monetary poverty 

 
Source : ESAM II/DPS Report on monetary poverty, and calculations by the authors for multidimensional 
poverty. 
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4.7 Link between Monetary and Non-monetary poverty 
In general, this amounts to looking for the correlations between monetary and non-

monetary poverty and in particular, to find out whether those who are poor at the non-monetary 

level, are also poor on the monetary level. The following graph, which positions the quintiles of 

expenditure per head and per adult equivalent relative to the composite poverty index, detects a 

positive relationship between the two indicators of welfare measurement. The first quintiles 

position themselves towards the lowest CPI values, and the last quintiles towards the highest 

CPI values.  

Table 11 : CPI and Quintiles of Expenditure per Adult Equivalent 

 
Source : Calculations using the QUID and ESAM II 2001/DPS survey data. 

The graph below, which presents expenditure per head as a function of the CPI, shows 

a cluster of points revealing a positive correlation between the two indicators. These results 

confirm the link established in the preceding factorial graph. 

Table 12 : Expenditure per Adult Equivalent as a Function of the CPI 

 
Source : Calculations using the QUID and ESAM II 2001/DPS survey data. 
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The correlation coefficient between the CPI and expenditure per head and per adult 

equivalent is equal to 0.47
22

. The non parametric correlation coefficient between household 

ranks according to the CPI and expenditure per head is 0.60. These results show that there 

exists a positive link between monetary and non-monetary poverty. This means that when a 

poor person is destitute on the non-monetary level, he is also more likely to be poor on the 

monetary level. The results of a non parametric regression establishing the link between the CPI 

and expenditure per head corroborate the previous results. 

Figure 9 : Non Parametric Regression between the CPI and Expenditures per Adult 
Equivalent  

 
Source : Calculations using the QUID and ESAM II 2001/DPS survey data. 

The preceding graph shows that the higher the CPI value, the higher will be the 

expenditure per head and per adult equivalent, with the implication that households with high 

human capital, access to infrastructures and goods of comfort, tend to be less poor from the 

monetary standpoint.  

The following table supports the preceding conclusions, and shows a decline in the 

incidence of monetary poverty when going from the first to the last CPI quintile. Similarly, the 

incidence of multidimensional poverty decreases from the first to the last quintile of expenditure 

per head and per adult equivalent. 

                                                 
22

 Significant at the 1% level, Weight=weight*size. 
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Table 14: Non-Monetary Poverty and Expenditure per Head.  
 
Quintile of 
expenditure per 
head and per 
adult equivalent 

Incidence of 
multidimensional 

poverty 
/Classification 

Incidence of 
multidimensional 

poverty / 
household of 

reference  
CPI 

quintiles  

Incidence 
of monetary 

poverty 
1 93,7 92,6 1 73,3 
2 83,4 82,3 2 72,5 
3 69,0 67,6 3 59,1 
4 42,6 40,8 4 30,5 
5 17,4 16,9 5 7,2 

Total 61,2 60 Total 48,5 
Source : Calculations using the QUID and ESAM II 2001/DPS survey data. 

To the question: « How many monetary poor can we identify on the level of the non-

monetary poor, and vice versa? », the following table provides some answers. 

Table 15: Overlapping of Non-Monetary Poverty and Monetary Poverty 

  
Incidence of non-

monetary poverty – 
classification 

Incidence of non-
monetary poverty – 

household of 
reference  

Incidence of 
monetary poverty 

Group of the non-
monetary poor – 
classification 

100% 98% 68%

Group of the non-
monetary poor – 
household of reference 

100% 100% 68%

Group of the monetary 
poor  85% 84% 100%

Source : Calculations using the QUID and ESAM II 2001/DPS survey data. 

Nearly 68% of the multidimensional poor are equally affected by monetary poverty. As 

for the monetary poor, more than 84 % are also affected by multidimensional poverty. These 

results show that there actually exists some overlapping between these two concepts of 

poverty, although we may find that some non-monetary poor completely escape monetary 

poverty, and vice versa. The following paragraph highlights this situation.  

4.8 Extent of Double Poverty 
The question here is to determine the proportion of households affected both by 

monetary and non-monetary poverty, the proportion of those who are poor on the non-monetary 

level and non-poor on the monetary level and vice versa, and those who escape from these two 

forms of poverty – or double poverty. These different proportions are presented in the following 

table. 
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Table 13 : Extent of Double Poverty 
    Method of classification Method used for the household of reference  

    

The 
multidimensional 

and monetary 
poor 

The 
multidimen

-sional 
poor and 
monetary 
non-poor 

The 
multidimen-
sional non-
poor and 
monetary 

poor 

The 
multidimen-
sional non-
poor and 
monetary 
non-poor Total

The 
multidimen-
sional and 
monetary 

poor 

The 
multidimen

-sional 
poor and 
monetary 
non-poor 

The 
multidimen

-sional 
non-poor 

and 
monetary 

poor 

The 
multidimen

-sional 
non-poor 

and 
monetary 
non-poor Total 

Area Urban 16,8 7,1 20,8 55,3 100 15,7 6,6 21,9 55,8 100
 Rural 60,1 32,9 4,8 2,1 100 59,6 32,7 5,3 2,4 100
Total  41,6 19,6 6,9 31,8 100 40,8 19,2 7,7 32,3 100
Region Dakar 4,7 3,9 28,9 62,9 100 4,0 3,4 29,6 63,0 100
 Ziguinchor 58,2 17,6 8,9 15,3 100 57,1 17,2 10,0 15,7 100
 Diourbel 57,5 23,3 4,0 15,1 100 57,0 23,2 4,5 15,3 100
 St Louis 37,7 36,5 3,5 22,2 100 37,0 35,9 4,2 22,9 100
 Tamba 53,1 36,3 3,1 7,6 100 52,6 36,0 3,6 7,8 100
 Kaolack 61,1 20,6 4,2 14,1 100 60,2 20,2 5,1 14,5 100
 Thiès 40,1 24,5 8,5 27,0 100 38,8 23,7 9,8 27,7 100
 Louga 33,7 46,7 2,5 17,2 100 33,3 46,1 2,9 17,7 100
 Fatick 43,7 44,0 2,6 9,7 100 43,3 43,6 3,0 10,1 100
 Kolda 65,1 28,9 1,4 4,2 100 65,0 28,8 1,5 4,7 100
Total   41,6 19,6 6,9 31,8 100 40,8 19,2 7,7 32,3 100
Sex Male 44,9 19,8 6,3 29,0 100 44,1 19,5 7,1 29,3 100
 Female 27,5 18,9 9,6 44,0 100 26,7 18,4 10,4 44,5 100
Total  41,6 19,6 6,9 31,8 100 40,8 19,2 7,7 32,3 100
Size 1 person 2,9 32,1 0,4 64,6 100 2,9 31,7 0,4 65,0 100
 2 to 3 7,1 44,4 1,6 47,0 100 6,9 43,3 1,8 48,0 100
 4 to 6 29,2 33,5 3,5 33,9 100 28,8 33,0 3,9 34,3 100
 7 to 9 48,3 16,3 5,2 30,1 100 47,1 16,0 6,4 30,5 100
 10 to 12 52,8 10,7 7,6 28,8 100 51,4 10,5 9,0 29,1 100

 
More than 
12 54,0 5,8 15,4 24,8 100 53,3 5,7 16,1 24,9 100

Total   41,6 19,6 6,9 31,8 100 40,8 19,2 7,7 32,3 100
Monogamo
us 41,6 20,7 5,4 32,3 100 40,9 20,3 6,1 32,7 100
Polygamous 47,9 18,8 8,1 25,1 100 46,9 18,5 9,1 25,5 100
Single 22,2 17,2 6,0 54,5 100 22,2 17,2 6,0 54,6 100
Widower 29,7 19,2 12,2 38,9 100 28,5 18,5 13,4 39,6 100

Matrimo-
nial 
status Divorcee 25,7 10,0 12,5 51,9 100 25,2 9,8 13,0 52,0 100
Total  41,6 19,6 6,9 31,8 100 40,8 19,2 7,7 32,3 100
Activities Agriculture 70,2 25,1 2,0 2,8 100 70,1 24,9 2,1 2,9 100

 
Mines, 
quarries 27,4 17,9 9,2 45,5 100 26,1 17,0 10,5 46,4 100

 
Constructio
n 40,7 18,6 12,2 28,5 100 39,9 18,2 13,0 28,9 100

 Transport 28,7 19,4 8,6 43,3 100 27,6 18,5 9,7 44,2 100

 
Commerce/
Sales 25,7 21,8 8,0 44,5 100 24,8 21,2 8,9 45,1 100

 Services 24,0 17,0 10,2 48,8 100 23,2 16,5 11,0 49,3 100

 
Education/h
ealth 8,4 8,5 6,9 76,2 100 8,4 8,5 6,9 76,2 100

 
Administrati
on 2,7 6,0 5,9 85,4 100 2,4 5,4 6,2 86,0 100

 Others 34,3 16,4 9,8 39,5 100 32,9 15,8 11,2 40,1 100
Total   41,6 19,6 6,9 31,8 100 40,8 19,2 7,7 32,3 100

Source : Calculations using the QUID and ESAM II 2001/DPS survey data. 

More than 40 % of Senegalese households are affected by double poverty, and about a 

third escape from it. The incidence of double poverty is particularly high in the rural area 

compared to the urban area. It remains widespread among rural households whose members 

not only lack financial means, but also infrastructures and a pleasant environment to live in, in 
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addition to being unable to satisfy their basic needs (nutrition, education, health, drinking water, 

etc.). The proportion of those who escape from monetary poverty but who are under the yoke of 

non-monetary poverty is particularly high. Thus, despite the fact that a number of rural 

households may have financial means at their disposal, they are still condemned to lead an 

indecent life for lack of infrastructures, a pleasant environment, and functional capacities.  

In the urban area, the proportion of non-poor households on the non-monetary level, but 

poor on the monetary level, is particularly high as compared to the rural area. This corroborates 

the daily financial problems faced by city dwellers, in spite of the existence of infrastructures, a 

more decent environment, and functional capacities. This state of affairs raises several 

questions linked, notably, to income redistribution policies, and to the inefficiency with which 

markets function, especially the market for labor.  

Generally speaking, double poverty affects the poorest groups. Thus the regions of 

Kolda, Tambacounda and Diourbel are the most affected, as well as large families, polygamous 

families, and farmers. Households managed by a woman are less affected by double poverty 

than those headed by a man. 

Conclusion and Recommendations 
Because of the multidimensional nature of poverty, the monetary approach alone is not 

always sufficient to account for the multiple phenomena which compromise the ability of some 

populations to lead decent and happy lives. A multidimensional analysis therefore becomes 

necessary if we truly want to identify the poor, as well as the strategies more likely to combat 

this phenomenon more efficiently.  

As applied to the case of Senegal, the multidimensional approach to poverty, which is 

based on the calculation of a composite indicator of poverty derived from Multiple 

Correspondence Analysis by taking into account other dimensions of poverty such as education, 

health, drinking water, nutrition, housing, sanitation energy, communications, household 

durables, goods of comfort and other assets, has permitted to draw important conclusions on 

poverty.  

On the multidimensional level, all households are not affected by the same type of 

poverty. The most widespread forms of poverty are those linked to the vulnerability of human 

existence (inadequate human capital and indecent living conditions), to the shortage or absence 

of basic infrastructures, and to the lack of goods of comfort and household equipment.  
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The incidence of multidimensional poverty was estimated to be in the neighborhood of 

60 % relative to a household of reference able to satisfy a minimum of basic needs. Moreover, 

monetary poverty affects 48,5 % of households. Whether on the monetary or non-monetary 

level, the rural area is more affected by poverty than the urban area. In the latter area, monetary 

problems are predominant as compared to non-monetary difficulties, whereas it is the reverse in 

the rural area. Despite the presence of human capital and infrastructures, urban households 

always find it very difficult to overcome monetary problems, which leads us to question the 

efficiency of markets, and notably that of the labor markets.  

The regions of Tambacounda and Kolda remain the poorest, whereas the least poor 

remain the most urbanized cities such as Dakar, and Thiès. Relative to the activity of the 

household manager, the results of the study point to farmers as being the most affected by 

poverty. As to the matrimonial status of the head of the household, polygamists are the most 

affected, as compared to monogamists, divorcees and singles. Households managed by a 

woman generally have a slight advantage over those managed by a man. Monetary poverty as 

well as non-monetary poverty also remains the monopoly of large families. 

It should be noted that there exists a positive link between monetary and non-monetary 

poverty, with a positive and significant correlation between the CPI and expenditure per adult 

equivalent. The majority of the monetary poor are also poor on the multidimensional level and 

vice versa. 

From the economic policy standpoint, interventions of a general nature to increase labor 

productivity, in accordance with utilitarian theory, should be given priority in the urban area 

where poverty is more of a monetary nature. However, in the case of the rural area, which faces 

both forms of poverty with a more pronounced multidimensional poverty, an efficient 

combination of targeted interventions in accordance with the non-utilitarian approach, in addition 

to interventions of a general order, is advised. 



35 

Bibliographic References 
Asselin, L. M. 2002. Pauvreté multidimensionnelle, CRDI, IMG. 
Benzécri, J.P., 1980, L’Analyse des données, Analyse des correspondances, Exposé 

élémentaire, Dunod. 
Bibi Sami (2002), Measuring Poverty in a Multidimensional Perspective: A Review of Littérature, 

Faculté des Sciences Economiques et de Gestion de Tunis, CIRPEE, Université Laval, 
Québec, Canada. 

Bry, X.1995. Analyses factorielles simples, Economica, Paris. 
Bry, X. 1995. Analyses factorielles multiples, Economica, Paris. 
Chakravarty, S. R., Mukherjee, D., Ranade, R. R. 1997. On the Family of sub-groups and factor 

decomposable measures of multidimensional poverty in D. J. Slottje (ed.), Research on 
Economic Inequality, vol. 8, JAI Press, London 

Daffé, G. & Badji, M. S. 2003. Le profil de pauvreté féminine au Sénégal, Programme de 
recherche MIMAP/Sénégal-CREA. 

Direction de la statistique et de la prévision (DPS). 2001. Plan d’échantillonnage de l’enquête 
QUID 2001/ESAM II. 

DPS. 1995. Enquêtes Sénégalaises Auprès des ménages. Rapport préliminaire, Dakar. 
DPS. 1997. Enquêtes Démographiques et de Santé III. Rapport, Dakar. 
DPS. 1988. Population du Sénégal : structure par âge et par sexe en 1988 et projection de 

1998 à 2015. Dakar. 
DPS.1998. Situation économique du Sénégal. Dakar. 
DPS. 2003. Comptes révisés du Sénégal 1996.2001 Dakar. 
Duclos J. Y., D. Sahn. S. Younger, 2002, Comparaison robuste de la pauvreté 

multidimensionnelle, CIRPEE & Cornell University. 
Duclos, J.Y. Araar, A. 2004. Poverty and Equity: Measurement, Policy and Estimation with DAD. 
Escofier, B. et Pagès, J. 1990. Analyses factorielles simples et multiples, objectifs méthodes et 

interprétation, DUNOD, 284 P. 
Fatou, C. et Kane, R. 2002. Profil de la pauvreté au Sénégal : approche monétaire, Programme 

de recherche MIMAP/ Sénégal-CREA. 
Foster Greer J. J. and Thorbecke, E . 1984. A class of decomposable poverty Measures, 

Econometrica. 
Gendreau, F. 1998. Crises, pauvreté et changement démographiques dans les pays du sud. 
Greenacre, M. and J. Blasius, 1994, Correspondence analysis in the social sciences, Recent 

developments and applications, Academic Press, Harcourt Brace & Company Publishers 
Ki, J. B. & K. Akakpo 2001. Dimensions spatiales de la pauvreté humaine au Sénégal, Mémoire 

de fin d’étude, ENEA-STADE. 
Krugman, P., Obstfeld, M.1995.Economie internationale, 2è éditions, Nouveaux horizons les 

Prémisses, ECONOMICA 
Lachaud J. P., 2000., Dépenses des ménages, développement humain et pauvreté au Burkina 

Faso : Substitution ou complémentarité ? Document de travail n°49, Université 
Montesquieu-Bordeaux IV, Centre d’économie de développement. 

Lebart, L., Morineau, A., Piron, M.1995. Statistique exploratoire multidimensionnelle, DUNOD, 
PARIS. 

Massoumi, E.1999. Multidimensional approaches to Welfare Analysis, chap 15 in J. Silber ed., 
Handbook of Income Inequality, Measurement, Kluwer Academic Publishers. 

Meulman, J. J. 1992. The integration of multidimensional scaling and multivariate analysis with 
optimal transformations, Psychometrika, Vol. 57, n°4 539-565. 

Ministère de l’Economie et des Finances du Sénégal. 2002. Document de Stratégie de 
Réduction de la Pauvreté (DSRP). Dakar 

PNUD. 1990. Rapport mondial sur le développement humain. PNUD. 



36 

Ravallion, M. 1994. Poverty Comparisons, Chur, Switzerland : Harwood Academic Publishers. 
Sen, A. 1985. Commodities and Capabilities. Amsterdam North Holland. 
Volle, M. 1993. Analyse des données, Paris 1993. 



37 

Appendices 
1. Review of the Literature on Composite Indices and Indicators of Poverty  

In the review of the literature
23

 on composite poverty indicators
24

 and indices
25

, we 

distinguish two cases, namely, Composite Poverty Indicators, and Composite Poverty Indices. A 

composite poverty indicator is defined for each unit of a given population, and represents the 

aggregated value of several primary poverty indicators using a functional form, while a 

composite index is derived from the aggregation of a composite poverty indicator on a given 

population. 

1.1 Composite Poverty Indicator 
In the case of a composite indicator of poverty, two main approaches are taken into 

consideration, namely, the entropy approach, and the inertia approach26. The entropy approach 

is derived from dynamic mechanics, and the inertia approach comes from the field of static 

mechanics. 

1.1.1 Outline of the Entropy Approach 
The entropy approach is used in statistical information theory. It is a parametric 

approach. E. Massoumi (1986) started from this theory and used it as a basis, a measure of 

divergence between two distributions to propose an optimal composite indicator Ci that 

minimizes a weighted sum of divergences taken two by two at a time. The functional form of this 

indicator is the following :  

γ
γδ

/1

1

−

=

−
⎥
⎦

⎤
⎢
⎣

⎡
= ∑

K

k
ikki IC

with : γ ≠ 0, -1 ; Iik : value of indicator Ik for individual i of the 

population ; the kδ are the arbitrary weights on the components of divergences relative to 

indicators Ik , 
1=∑ kδ

. Thus, Ci is an individual indicator. The possibility of compensation 

owing to the fact that the term [(Ci/Iik)γ-1-1] may be negative, since Ci is the mean of the Iik. 

The main limits of this approach reside in : the choice of parameters, and the weights used in 

the composite indicator functional form. The inertia approach proposes interesting solutions to 

these limitations.  

                                                 
23

 Louis-Marie ASSELIN in « Pauvreté multidimensionnelle, théorie », E. Massoumi (1999) 
24

 Let Iik be the value of variable Ik for individual I; Ik represents the value of a poverty indicator. 
25

 Aggregation on a population of a poverty indicator using a given poverty measure. 
26

 Louis-Marie ASSELIN 2002, « Pauvreté multidimensionnelle, théorie ». 
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1.1.2 Outline of the Inertia Approach 
Based on Multivariate Analyses (MVA), this approach proposes methodologies that 

eliminate arbitrariness as much as possible, in the calculation of a composite indicator. A 

complete methodology of these analyses may be found in the works of Meulman (1992), Xavier 

Bry (1996)27, Michelle Volle (1993)28, Escofier and Pagès (1990). They permit to represent a 

cluster of points or a vector field located in a space of dimension m, (m > 2) in a space of 

inferior dimension p (p<m); in general, p is a line segment or a plane.  

Derived from multidimensional analyses, MCA is applied to a table containing indicators 

codified by means of 0 or 1. With K indicators and n individuals, each population unit may be 

represented by a row vector of dimension (1,K). Similarly, a categorical indicator may be 

represented by a column vector of dimension (n,1). MCA searches for an optimal sub-space in 

which links between indicators, between individuals or between indicators and individuals, may 

be detected. The search process for the optimal sub-space starts with the maximization of the 

inertia of the cluster of points. This leads to the search for the eigen vectors associated with the 

first eigen values measuring the inertia of the cluster of the projected points. The first eigen 

vector associated with the first eigen value. is the axis in whose direction the spreading of the 

cluster of points is maximum. On the first factorial axis derived from the projection of the cluster 

of points-variables, each indicator category has a factorial coordinate, also known as score. The 

weight sought after in the composite indicator functional form corresponds to this standardized 

score. (Relation between the score and the eigen value using SPSS, and relation between the 

score and the square root of the eigen value using the SPAD software package). 

In a multiple correspondence analysis including S variables and P modalities with n  

individuals, the total inertia to be explained is equal to : 
1−

K
P

. If Z represents the complete 

disjunctive table of measure(s??) whose general term is written as : 1=ijz  or 0=ijz , D , the 

diagonal matrix having the elements belonging to the diagonal of Burt’s table
29

, 

The equation of the ithα factorial axis which maximizes the inertia of the cluster of 

variables in the direction of a vector αu is given by : ααα λ uuZDZ
K

=−1'1
 ; where αu is an eigen vector 

                                                 
27

 Xavier Bry 1996, Analyses factorielles simples, Economica ; Xavier Bry 1996, Analyses factorielles 
multiples, Economica 
28

 Michelle Volle  1993, Analyse des données, Paris 1993. 
29

 Burt’s table is the table, which overlaps the variables (with all the modalities), included in an MCA. 
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of the matrix whose inertia is 
1'1 −ZDZ

K  , and αλ is the eigen value associated with eigen vector 

αu . To find the factorial axes αu , the matrix 
1'1 −ZDZ

K is diagonalized. 

The equation of the factor αα uD 1−=Φ which maximizes the cluster of variables is written 

as : 

ααα λ Φ=Φ− ZZD
K

'1 1

 

Similarly, the equation of the factor αF maximizing the cluster of individuals is written as : 

ααα λ FFZZD
K

=− '1 1

 

The factors αΦ and αF respectively represent the factorial coordinates of variables and 

individuals. 

The relations of transition between factors αΦ et αF are given by : 
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The factorial coordinate of an individual i, on an axis α , also corresponding to the CPI 

value of i, is given by 
∑
=

Φ=
P

j
jji I

K
F

1
*1

α
α

α λ , with K, the total number of variables, αλ (eigen 

value), the inertia explained by axisα , jαΦ the score of modality j on axis α ; jI  takes on the 

value of 1 if the individual has modality j, and the value of 0 otherwise. 

The distance of a modality j to the center of gravity G is equal to :
111),(

..

2 −=−=
jj fn

nGjd
, with 

n the total number of individuals, jn. the absolute frequency of modality j, jf . the relative 

frequency of modality j.  

The cosine squared which measures the quality of the representation of modality j on an 

axisα  is equal to : ),(2

2
2

Gjd
Cos j

j
α

α

Φ
=

. The contribution of a modality j to the formation of an axis 

α is : K
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The composite indicator of poverty corresponds to the mean of standardized scores. If i 

designates the index of a given household, and Ci its value for the composite indicator, the 

functional form of the indicator is defined by :  

K

IW
Ci

K

k

J

j

k
j

k
j

k

k

kk∑∑
= == 1 1

 where K = number of indicator categories; Jk = number of categories 

of indicator k ; 

k
jkW = weight (score of the first standardized axis, 1λ

score

 30) of category Jk , 1λ being the 

first eigen value. 

k
jkI = the binary variable 0/1, which takes on the value of 1 when the unit u has the 

category jk, and 0 if not. 

For practical applications, the composite indicator may also be rewritten in a fragmented 

form. All the variable modalities being transformed into binary indicators codified by means of 0 

or 1, with total P modalities included in the analysis, the CPI for a given household i can be 

written as follows: 
)...(1

2211 iPPiii IWIWIW
K

ICP +++=
 

PàjjW 1, =  = weights corresponding to the standardized score of modality jI , P being the 

total number of modalities (binary indicators 0/1). 

PàjjI 1, =  = binary indicator 0/1, taking on the value of 1 when the household has the 

modality p, and 0 if not, K the total number of variables. 

Using the above formula for a given household, we can calculate the CPI value that also 

corresponds to its score on the factorial axis. Given a household i with the characteristics**, 

( 1=jI if the individual has the modality j and 0 if not). 

j

P

j
ji I

K
ICP ∑

=

Φ=
11

*1
αλ , with jαΦ the score of modality j on the axis α  . 

Coordinates of an Additional Household  

                                                 
30

 SPAD uses this formula, whereas SPSS divides the score by the eigen value 1λ  for the variance of the 
factor  to be equal to 1 
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Given a household i with characteristics, ( 1=jI if the individual has the modality j, and 0 

if not). 

j

P

j
ji I

K
ICP ∑

=

Φ=
11

*1
αλ , with jαΦ the score of modality j on the axis α  . 

1.2 Composite Poverty Index 

Chakravarty, S.R., Mukherjee and D. Ranade (1997) have developed an interesting 

literature on an additive micro-multidimensional poverty index according to groups and 

attributes. Other indices may be found in the literature, notably those developed by Bourguignon 

and Chakravarty (1998) and Tsui (2002). 

2. Classification Principle and Algorithm 

The principle consists of forming homogenous classes by minimizing the within-class 

dispersion, and by maximizing between-class dispersion. The two functions on which the 

algorithm is based are the following: the reallocation function: it partitions, i.e., it assigns each 

individual in cluster E to attraction centers formed by the cores. It is defined by the following 

equation : 
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)',(1),(π  where jn is the number of core elements. The re-centering function 

calculates the new cores from the already formed classes : ∑
∈
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N

PAV ),(1),( π , where Nj is 

the number elements in the class.  

The execution of the algorithm proceeds as follows :  

1. Random initialization of the first K cores 

2. Assignment: Calculation of the class of each cluster point 

3. Update of the centers (or class attributes) 

4. Calculation of the new centers of each class (barycenter ) 

5. Test of convergence : The execution of the algorithm ends when the partitioning 
stops, i.e., when the within-class inertia criterion converges. It is defined by the 
following equation : 
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where Gj is the center of gravity of the class defined by equation : 
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Histogram of the First 5 Eigen Values of the Preliminary MCA. 
+--------+------------+----------+----------+----------------------------------------------------
------------------------------+ 
| NUMBER |   EIGEN    |PERCENTAGE|CUMULATIVE|                                    | 
|                  |   VALUE   |                         |PERCENTAGE|                                    | 
+--------+------------+----------+----------+------------------------------------- 
|    1   |   0.2915   |  10.29  |   10.29  | ******************************************************************************** | 
|    2   |   0.0820   |    2.89  |   13.18  | ***********************            | 
|    3   |   0.0664   |    2.34  |   15.52  | *******************                | 
|    4   |   0.0646   |    2.28  |   17.80  | ******************                 | 
|    5   |   0.0550   |    1.94  |   19.74  | ****************                   | 

Histogram of the First 5 Eigen Values of the Final MCA. 
+--------+------------+----------+----------+----------------------------------------------------------------------------------+ 
| NUMBER |   EIGEN    |PERCENTAGE|CUMULATIVE|                                    | 
|                  |   VALUE   |                         |PERCENTAGE|                                    | 
+--------+------------+----------+----------+------------------------------------ 
|    1   |   0.3426   |  30.94  |   30.94  | ******************************************************************************** | 
|    2   |   0.0879   |    7.94  |   38.88  | *********************              | 
|    3   |   0.0634   |    5.73  |   44.61  | ***************                    | 
|    4   |   0.0548   |    4.95  |   49.56  | *************                      | 
|    5   |   0.0515   |    4.65  |   54.21  | *************                      | 
 
                                                                  

Table A: Coordinates, Contribution and Square Cosines of the Final MCA (illustrative 
variables) 

Variables 

Coordinates 
Axis 1 (CPI 
value) Variables 

Coordinates 
axis 1 (CPI 
value) 

Area  Main activity  
Urban 0.82 Agriculture -0.81
Rural -0.68 Mines, quarries 0.37
Region  Construction 0.08
Dakar 1.13 Transport 0.32
Ziguinchor -0.17 Commerce/sales 0.33

Diourbel -0.46
Services and 
others 0.46

St Louis -0.24 Education/health 0.98
Tamba -0.74 Administration 1.17
Kaolack -0.46 Other activities 0.26
Thiès 0.04 Size  
Louga -0.51 1 person 0.57
Fatick -0.49 2 to 3 people 0.22
Kolda -0.84 4 to 6 people -0.01
Sex  7 to 9 people -0.08
Male -0.10 10 to 12 people -0.09

Female 0.37
More than 12 
people -0.10

Age class   
Matrimonial 
status  

20 -24 years -0.10 Monogamous -0.02
25 - 29 years -0.04 Polygamous -0.16
30 - 34 years -0.08 Single 0.50
35 - 39 years 0.01 Widower 0.33
40 - 44 years 0.03 Divorcee 0.53
45 - 49 years 0.10 Other -0.08
50 - 54 years 0.11
55 - 59 years -0.03
60 - 64 years -0.09
65 - and 
more -0.06     
Source : MCA derived from the QUID 2001survey data. 
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Histogram of the First Index nodes of the Classification 
**** 13217 13213  1956 252272.91   0.00403  ** 
**** 13219 13214  1741 262003.23   0.00871  *** 
**** 13218 13220  2916 507075.91   0.01326  ***** 
**** 13222 13221  3697 514276.16   0.05069  ***************** 
**** 13223 13224  66131021352.13   0.25020  ********************************************************************************* 

The disconnection between the first and the second knot shows the pertinence of the 

cutout*** into two classes. 


