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^ INTRODUCTI9
rWe-micrctecopkf isnatomy^ p this microfich#

iiwcaird is an aiccounting of the cetlular constituents fppnd in 

Ihe central and peripteral nervous system. The ©antrat 

* "hervOus systern'(CNST consists of the brain and spinal 

cord. The peripheral nervous system (PNS) consists of the 

^cranial and spinal nerves and their associated ganglia. In 

order to better understand the fundamentals of the nerv- 

- ous system, ft may be helpful to define the building blocks 

(cellular elements) of which it is comprised before as
sembling its parts

Ttiere are two classes of cells in the ,CNS. excluding 

those of blood vessels; 1) neuron and 2) neuroglia. The 

neuron is the basic functional unit of the nervous system, ft 

consists of a cell body, its proces§e§ (dendrites, axon) and 

its terminal endings. The neurogm~^re the interstitial (mat
rix) cells of the CNS. There are four kinds of neuroglia: 

astrocytes, oligodendroglia (sorr\e\\rhes referred to as 

macroglia), and ependyma all of which are derived from 

ectoderm; and microglia which is derived from mesdderm.
The CNS consists of gray and white matter. Gray matter 

house^he neuron cell bodtes and ah intricate meshwork 

of.probesses of neurons and neuroglia called neuropil. 

White matter consists Of relatively long processes of 

neuron cell bodies, the greatest amifiunt of which is in
vested in a myelin sheath (fat). Both gray and white matter 

share in neuroglial elements and blood vessels. ' ■
The PNS contains motor and sensory axons and. their 

specialiaed peripherel endings. Both motor and sensory 

axons and ganglia are invested in a specialized covering 

of Schwahn c#ll cytoplasm and myelin.
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For instance, the omission of education levels as an endojenous component of 
poverty leads to the absence of some important feedbacks.

There are several reasons for the limitations of the model in this regard. 
In a number of cases, the problem is to define suitable variables, 
to the aspect of poverty concerned, 
security.

corresponding
This is true of say, status, and also of 

In other cases, such as mortality and health, the variables may be 
relatively easy to define, but their measurement poses problems. And dynamic
problems affect a third class of variables, 
(number of children) function.

A case in point i? the fertility 
We may wish to explain the number of children 

because of its role as a component of security - but the current number of 
children depends on past, not current decisions. All the 'btock'I sis opposed 
to 'tloW variables present similar problems, a point to which we return below.

The problem, in deciding what and how many components of poverty to 
include in a model, is to keep the model focussed rather than diffuse, 
without neglecting major aspects of poverty, 
components techniques appears to provide a partial solution, 
main decision rules would

bat
The use of clustering or principal

This apart, the
appear to be: (i) select elements in the poverty 

vector which overlap with each other as little as possible - i.e., identify a 
restricted number of major dimensions; but (ii) include in the poverty vector 
those components of poverty which have significant effects 
in the system of relationships, and which therefore also 
role in the generation of poverty.

Fourthly, the model endogenises certain variables involved in the gene

ration of poverty but not in its definition, 
depends on the over-all theoretical

P
on other variables 

have an important .
i

The choice of such variables
perspective, but once again an important 

criterion is the strength of the feedbacks involved. In other words, it is 
desirable to endogenise those variables which have the strongest and most 
pervasive effects. Tins criterion must of course be tempered by theoretical 
consideration of whether the element concerned is determined by the variables 
included in the system, and if so whether or not a behavioural relationship 
can^be readily specified and estimated. In terms of the relationships shown 
in figure-3, we may infer that the education of the household head, 
exogenous in the model,

/ .

which is
should be given higher priority for endogenisation than '' .. 

water supply, which is- endogenous. Moreover it is not difficult, in the light 
of discussion earlier in this paper to identify other variables which should

■n

be endogenous but wiiieh 
of data problems.

are exogenous or absent from the model, mostly because

It is worth noting that frequently variables take different forms, and 
refer to different time periods, when included as dependent and independent 
variables. In the demographic relationships, for instance, it is usually 
household size and age structure which is the independent variable - but this
structure is governed by variables such as fertility, marriage and mortality. 
There is therefore a need for transforfnation functions which relate the two sets 
of variables to each other, and these are absent from the model

as presented.
For an Individual hounuhold, tins is a quention of accounting in an exact rcla- 
tionship. For whole populations, on the other hand. unless every household



- 48 -

is included separately, it will be 
tional relationship to close the

The structure of the flvstPTn

necessary to specify a corresponding func- 
system.

2.

An examination of Figure 3 indicates 
backs in the model estimated in

that there arc relatively fcwfccd- 
If we track chains of rc-the last section.

lationships (continuous lines in the figure), 
some point in the system.

we find that most are blocked at 
In particular, calorie intake affects only 

whicn affects only calorie intake; education is exogenous; 
only calorie!intake and water

!
health. r

income affects
supply, and the latter in turn only affects 

Labour supply affects only Income. Ihese weak links In the systes, ' 
are not compensated by the somewhat denser relationships 
size and structure, assets and occupation, 
system adequately represent reality.

, sent a fewof the

health.

surrounding household 
Nor does this imbalance in the

The dotted lines added to Figure 3 
relationships which might plausibly be

repre-
expected to exis^-ia 

were Aried
practice, but which are not included in the model. Some of these
and proved insignificant - for instance the effect of health 
But we have reason to

on labour supply, 
health, a si^ 

Similar comments on data or model

that with improved measurement of 
nificant relationship would be observed.
specification can be made in otherj cases. Certain relationships were omitted
because the dependent and Independent varlablea referred to different time pliodn, 

or beoaune there were important intervening variablee on which data were flseing.
An example Of the latter ic the rclatlonnhip between Inccae and labour r.upply 
Winch requires better specification of labour market 

Thus the absence of feedbacks i

!

variables.

is not characteristic of relationships in 
poverty, but in fact reflects a weakness in the system speci-

the linea of -iependent variables are introduced, along ■
WncrelL would in fact

the generation of I
fied here.

In addition to shortcomings in individual ' 
there are a niimber, of critical 
from this system. ' r 
market and production

relationships between variables, 
sets of relationships which are totally omitted- 

One such set, referred to briefly above, 

process. Labour supply,, employment,
tributlon and assets, and the incomes which are generated by the interaction 
of these variables, cannot be fully understood from a micro-model of this 

macro-moM of the labour market,.of wage determination, and of income 
turn ties needs to be linked in to this part of the model, 
be to specify an aggregate model of 
different segments of the labour 
labour supply decisions.

concerns the labour
occupational dis-

type. 
oppor-

A first step would
labour demand and wage determination in 

market, relating this to the aggregation of

Another set of .relationships which 
on th<^ concepts of power and 
easily incorporated in

is not captured in the model 
These variables are

centres
control. not likely to be 

a model of .this sort, since they face both conceptual 
However, In their absenceand measurement problems, 

and effects of the
!

some of the major causes
asset-labour-income relationships will be missing.

A tnird set of relationships not adequately included here 
detailed demographic decisions (fertility, 
generate households by size.

are most of the
migration, marriage, etc.), which 

structure, location and life cycle phase. as well
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as education enrolment.
using the techniques developed for the MCHUE models, provided an appropriate 

■ data base exists

These can however be incorporated relatively easily,

A fourth set of relationships, underlying some aspects of the model, but 
not explicitly included, involves the determination of socialI Norms 

in terms
norms.

need to be included in the model for the interpretation of outcomes 
of deprivation; but they also contribute substantially to the explanation of 
behaviour, and to its changes over time. It would of course be desirable to

• endogenise changes in norms, but this is unlikely to be feasible.
There is little point in extending this list indefinitely, 

ments of the system of relationships represented in Figure 3 
is adequately to capture the determination of poverty, 
this can be handled within a conventional

Major develOp- 
are required if it 

It is not clear that 
The model 
These could 

to cover issues as broad as 
The model is

econometric framework, 
estimated above already ignores certain econometric deficiencies, 
perhaps be overcome, but an extension of the model
those proposed here poses serious econometric difficulties, 
heterogeneous, and different components have to be constructed separately, 

urgent to overcome is that posed by the
to-a greater or lesser 

use of cross-sectional data.

But
probably the problem which it is most 
time dimension. Many relationships' incorporate lags, 
degree, which already raises problems in the!

Thus
a fertility decision leads to a birth after a lag which may be as short as nine 
months, or which may be indefinitely long. Low calorie intake has an effect 
on health over time through increased

I

1 .
susceptibility to illness.

laq^ relationships between "flow" variables^ "stock" variables exist 
which cumulate over time, linking together decisions

In addition
to theset

and outcomes separated by 
Assets, children, education, the age of individuals all cumulatemany years, 

as a function of current variables and of their previous values, 
norms.

Analogous
patterns characterise the formation of social

In order to adequately depict the process of poverty generation, a time 
dimension must therefore be included. This time dimension may also be method
ologically helpful for the--integration of micro- and, macro-phenomena, since 
micro-phenomena in the current period can be aggregated into macro-outcomes, 
which then affect micro-behaviour in their turn, but wiih a lag, avoiding the 

. complex solution procedures of simultaneous models. The need for techniques 
of this type points to simulation models

.!

as a framework for analysing poverty.
Models small enough to provide analytical solutions are likely to be useful for 
certah purposes - mainly for looking at one specific issue at a time, 
because such models are necessarily restricted in scope, there are strong argu- ' 
ments for studying the evolution of poverty by applying simulation 
to dynamic quantitative relationships;

But

techniques

3. oome final comments

No final conclusions on the shape of a model of poverty generation emerge 
from this paper, nor waa this the intention. The precise specification of a
model depends on its immediate purposes and its empirical context. The general
considerations discussed here are intended to help in this specification, but
cannot finalise It. Several general points about^esea^rch 
theless worth making in lieu of a conclusion.

strategy are never-

/
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First, it has been argued that simulation models of 
poverty are worth developing, 
cally estimated model presented in

the generation of
These should be broader-based than the empiri-

section VI of this paper. They should
include an endogenous vector measuring a number of key components of poverty; 
should explicitly show and explain deprivation; and should attempt to explain 
those accessible and quantifiable economic, demographic and social factors
which themselves are significant in the generation of poverty, 

at the micro-level, but models would benefit
Many of these

relationships can best be observed 
from the inclusion of several k macro-lcvi I relationships, particularly the 

id ,distribution, but more generally ri.'la^ 
tionships describing the form^ ion and interaction of socio-economic 
those in which the aggregation

( V

^iTgrcgate proces3(>s of product

groups
or distribution across society of individuaf

behaviour has an independent influence on the generation of pq^verty, and those 
involving the constraints imposed by the institutional framework, 
particularly important that such models reflect the dynamic 
notably asset accumulation or decumulation, intra-

It is
aspects of poverty -

or inter-generational mobility, 
cumulative demographic change, and a variety of shorter term lagged processes.

However, although a.model of this type is useful, 
of the analysis, it cannot pretend to be comprehensive.

indeed may be the core
There are a number of 

=ubJocta Which arc important to the analynio of poverty, but which, rcallotically, 
•• can only be incorporated in a .-.imuLatiori mo.lcl in a very crud<

;’hus specific, complementary ana Lyres are required of sets of relationships 
such as Obligation networks and their functions, 
can be called on andtheir role in relieving 
comi^onents and

way, ir at all.

the conditions under which they 
extreme poverty.

consequences of security is another integrated theme for 
. Similarly, work could usefully be done

The determinants.
research.

on the nature and impact of power, and 
norms relevant to the definition and causation 

And an important area for research is

on the determinants of social 
of poverty.

subjective deprivation, in
terms of the aspirations and objectives of the 
under-achievement.

poor, and of the degree of their 
It would be particularly useful to study the relationships 

between subjective and objective deprivation. In some of these cases the out- 
may be quantitative inputs to modelling,

•arily the^ objective - each of these areas in valid 
r-search in its <iwn right.

t• come of qualitative research but this 
an a topic for

is not nec'.'s;

This dichotomous approach to analynis has 
requirem* ntn.

some inplications for information 
conventional householdIt is clear that the data available from 

surveys will in general be seriously deficient, because such 
specifically designed for the analysis of 
data seems to be indicated.

surveys are rarely 
A three-fold approach topoverty.

Firstly, information on the macro, 
social framework is required - information on labour markets, 
power structures, normative behaviour patterns and the like, 
large-scale sample survey data

s true tural
production relations.
Secondly, conventional

are required, because of the considerable advan
tages of such data in the quantitative testing of behavioural relationships.
However the surveys need to be tailored 
They should focus -on

%

to the requirements of poverty analysis, 
some of the more important variables in poverty systems, 

measurable in principle, are subject toespecially on variables which, while
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conaiderable error, such as moaoures of health and assets. Survey quenLions
need to be carefully designed so that the exact variables required by a poverty 
model are available. And given the importance of dynamic relationships, longi-y

/
tudinal data would be particularly useful. Information collected should, if 
possible, include not only the conventional issues of income, expenditure, labour 
allocation, assets. Jus^h^d structure, health, education, demographic vari
ables and so on, butt also unconventional variables relevant to the analysis of 
poverty such as deprivation, obligations and interpersonal treuisfers, political 

participation and in: cnee, group solidarity and organisation.
But there is a limit to how far the less conventional issues can be

tackled with large-scale survey instruments, and this brings us to the third 
level of‘data collection, through informal, less structured techniques, 
this level, in-depth interviews can provide much useful information about life 
styles and obligations, about felt economic or cultural deprivation, about 

, powerlessness and the perception of insecurity, about class consciousness and 
the potential for organisation.

At

Such data may or may.not contribute to the 
design of simulation models, but they are likely to contribute significantly 
to understanding certain of the qualitative aspects of poverty, which underlie 
or interact with such relationships as can be built into quantitative models.
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