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lo INTRODUCTION'

1.1 . The subject of ihe.' study

,
I
~

j

i!

This papar 1s part of a series of illJFLISDstudies on the;;

quantifi'cation of flocial coneepts. 1:be reader is referred to earlier

lJNRISnl! work for theexpl~nation and justification of the methodolog~cal
ij

approach which has beeo developed and i8' in cUrrent use in the Institúte.
'!
¡

ap,pearThe subjeot of the pre8ent papar issocial aims which.---..-
as targets in development plans oi' developing co~tries. They will be-- y~1

. ;tudi~"'-n-o-t-f-o-r--t-h-e-:-;:-k-e~o-f-:d.escriPt'ion of the contents of plans2 b:ut to
"

make clear tha true s oc.ial, significance of the plans by finding out whht
,- .;..;.-- . i tI

impact they have on final social aims and to enquire into the priority

patterns or preference sys'tems (in r~s:pe ot of these social aims L which are
, ' i

implied in theplans. . The insight into these priority patterns might,: C011-

tribute (howaver modestly) to the solution of the important problem of.;

weights for the level of living indexo

1.2 Tbe role of social aims

The possibility of obtaíning thiskind of results ~rom th~

analysis ofdevelopment plans is based on the approach to the social

, problems in development as elabora ted in the previous work of the Insti tute.
:1rts,.basic ten,et is that tha improv,ement in ihe conditions in which peoJ?le

live has tobe accepted as tha essenee of development and the criterio~ by
. -

which its achievement~ should be aQsessed. "This 1s of course a vaIue ", ,
judgment~ but one which iS,no;wadays universall;y accepted and on which ~he

United Nations attitude to deyelopment i8 based. Once this is agreed:!the
¡l.

respective,places of social and economic'elements in development become,

Economic elements take the place of primary factors or intermediate ai~s
:~ ii

through which final aimscan be reacned. .Social elements which enter ..
-....- . _' '1

lImTRISJ) Report No. 3, (FebruarY9 1966), UNR.ISDRepó:d No. 4, (SeptembEir,
1966), UNRISDWorking Paper Measuring Social Variables in Real Terms,:
(~ebruary, 1968).

YSuch a study was published as a UN docUIhent E/CN.5/394, Preliminary R,eport
on Targets in Social ])evelC}pmel1't~.'19thllpril:;¡' 1965.

,_. ~ ••• ,•.•••.••••• _~•••• '." ,_, _ •• ~. .,. •••••. "t ..••••• .,u.,~...".,' .•.-.,..•

clear. rrhe social elements become final aims of development planning.
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development plc:ns as plan targets must be given quantitative 84:pression.

Theterm "social aims" as usad in general discussion has
aften a rather vague meaning. Plan targets on the other hand must not
only b('3quanti tatively expressed but als o are meant to be reached within
a determined time •. Consequ6ntly not all social aims can serve as plan
targets. They may be either not quantifiable (at least fer the time being)
or.are not liable to become a subject of state 2,ctivity. There is a class
of social elements which can be qus.ntifie1is.nd.has been tentatively

. /
quantified alre.ady.!t These are tha social elements which can 'bemade into
components of tilelevel of living of the population. They have been made
measurable by means of the level of living indexo The level of living
covers many of the important social elements ánd certainly most of these
that can be influenced: by organised state activity. The social plan
taróets C~l therefore be formulated in the form of a set of social aims
quantified very much in the same way as level of living components are.
They need not? however? be sta-ced in terms of exactly the same indicators as
the level of living components and the number of social plan taroets does
not nEed to be the Same as the numbE.'rof the level of living indicators •
.But both al.esets of varialJIes of a similar type and as a first approximation
it is possible to use the levelof living components as .targets of develop-
ment plans.

A plan may be looked upon therefol'8 as a blueprint for action
which is supposed to bring <:1 number of quantifJ.ed social aims (social
variables) from their initial levels at the beginning of the plan period to
higher lavels at the end of it. To decide about the size of increments to
be Clchiev8d in particul_I' 7ariables during the plan periocl the planners must
decide what relative valuBs they attach to them. Once this is done ~l

attainable optimuni position for the whole sei of social variables may Pt,'
determined.

Ortce the final targets 01 the plan are established. the system
-i/-m-r-p-,I-S-D-B-.eportNo. 4~ The Leve10f Living Index (Septembor9 1966) and

VlffiISD Working Papel' The Level of Living Index - New \ersion (March9 1968)

.1



r

3

of intermediate targets can be elaborated and the allocation of resources
decided.

This is what the apvroach to the plan should be if the ,social
aims are to be given their proper Place.~ In practice it is not so.
Social aims are,not given the central'place in plans and their achievement
does not consti tute a criterion for, the allocation of resources. Sornetimes
social aims ,~reeven not explicitly statéd in tho plan. But even then it does
not follow that the plan is not expected to'bring a;.1.ychange in people's
level of living. In many cases the planners have an intention of brining
about an improvement in the conditions in which people live b~t for various
reasons, the intention is not clearly reflected by the plan targets. Even
the exceptional case when planners are not motivated by any social improve-

• "1

ment aims, then the plan is bound to have sorne social implications.

In whatever way the plan is made it can always be restated in
such a way as to bring the social targets into focus anLl shO\v their
increments as the true substan~e of the plan. It is only when we look at
a plan in this way that we can asscss its real significance •.

1.3 Valuation problems

This way of looking at a pl¿¡,nmay open also possibilities for
further investig<,.tioninto the planning process.

When we have a set of final aims established as final plan
targets a valuation of the social aims must have taken place. A'pattern
of final aims that has emerged in the plan is in fact a maximisation of the /,/
combined values of these aims undGr constraints of tech~ic,il possibility.

The valuation oi'these ,dms can be expressed by some
preferencE fUnction. It would be very interesting to have sornemore

I

l

information ábout that function and this for several reasons.
iJSee UNRISD working paper~ A Planning lWodel for Social Development

(June? 1968)

_._--- _.-'--_.
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Firstgit is illurninating to know the preferences of the plan-
makers as a qv~ntitative expression of their political convictions. In
fact political platforms can be interpreted as alternative preference systems
whioh is boood to,bring clarity into poli tic::i.ld.iscussion.

Secondg criteria for the cillocation of :resources are in -Che
last instancG derived from preferences. Th0 consistency of 2111 development
plan targets depends on appropriate application of these criteria anO. there-
fore on preferences.

rnight be expected that countries with a similar socio-economic structure anO.

itis interesting to discover whether there exists
It

If this were

Thirdg

at a similar development stage might show such similarities.

fi sorneregularity in the pattern of preferences.ds between countries.

\
\\

found to be the case sornestandard system of valuation of social airns could
be formulated which would reflect rGal conditions in a class of coootries
anO.at a given historical periodo Those valuations might be used as an ..

i objective
t index.Y'

"-

basis to the weights system to be applied in a level of living

It should be realised that when tr16expression "knowing the
preferences" is used it never rneans that 2111 the valuos of the preference
functi~n are known. This will never be achieved.

All we may expoct to obtain is the information about soms
fragmen ts of t~leprefeTence function. Probably most we can hope for are the
marginal substitution rates í'or 2111 the variables of the function in the
immediate vicinity of the equilibrium points~ which in this case have to be
interpreted as the approved targets oí'th8 plan. Anothsr kind of inform-
ation may refer to the shape oí'the function, From theoretical consider-
ations we iní'er that the function is convox to thoorigin but empirical
oonfirmation of that proporty (which mieht be derived from the plans) is
also of interest.

The task of the present study will therefore consist in the
examina.tion of national development plans which are at present in operation
Y'ef. UNRISD working papür Ifleasuring,Social Variables in Real r~erms

(February ~ 1968)

~~' ;..

il;:f~;:t~~;'il:b.
• > ~ • .:1,:
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,- in developing countries~ with two purposes in mind. First the extricéition
of social aims'contained in ihe plans and their re-statements in the form
whioh final iargets of the plans should ~akeo And second - an attempt to
gain sorne kriowledgeof the valuations' implied in the plans.

Tt has beer.tpossible to fulfil these tasks onl;;;partially
andorather imperfe otly.

2. . MATERIALS
.,The m~terial analysed for ihe purpose of tha present study was
11rather extensive. In all 61 national development plans were examined.

The idea was to analyse development plans of all developing oountriesj•

taking however only one plan for,each cOUrrtry; if possible the latest.

Only a few criie~ia were appli8d in quali£ying.the plan for the
preliminary analysis. First the plans had to be nationalj ihat is' they hao.
to oover the whole national territory and not one regionj the whole economy
and noi one sector~ (e .g. manufacturing industry or thegovernment sec'tor)o
Secondly~ the plans had to be of a middle term type~ i.e. to cover a time
spán of between three and seven years or thelong term or "perspective" type.
These are plans in which planners' p~eferences can be exprGssed with
sufficient clarityo The "operative" onE)year plans are too much dependent
on existing conditions which cannot be changed within ayear to serve as an
expression of the aspirations of tha planners~ Long term l;perspective" plans
cirefew but when they were available they were taken inio consideration as
they give an even s.tronger indica tion as to ¡'lhat way tha planners" think the
country should develop. lt has to be admitted that the planners' attitudes
as to the couritry's needsmay indeed change 'before the plants time span i8
overo ' IJ'hisis particularly true ofthe' lonó térm "perspecti ve 11 plans. But
we should not bothér ab'out that.IJ'he aspirations of theplanners I at the
time of plan preparation is what we want to know. For tho same reason
feasibility of a plan was not one of tbe criteria for its inclusion in th
study. For one thing many of 'the plans were still in operation and to ,assess
l/See the Annex. for a list oí plans examined and further expl~lation about

materials usedo



.their.feasibility would not have been possible. Buti t was als o a ma tter of
principIe. The plan~ were to be examined with tha aim of revealing the
systemof valuations implied in them. An w1realistic plan1 based on an
erroneous view on tha country's possibilities or external relations affecting
its.development might vary well serve tha purpose of assessing planners'
aspirations. One condition only has to be fulfillad1 namely that tha plan
should consti tute a genuine an.dseriouseffort at formulating tha development
objectiv~s of the country. But this ~an be generally assumed to be the case.

ditions.
The 61 plana selected for examination fulfilled these con-

They had to be further E:)xaminedfor social taré;ets they contained.

To be useful 'fOl'further analysis the plan had to contain social
targets1 Le. social objectives expressed in a quantit".tive formo That means'
in physical terms~ as it is evident that what is expressed in monetary terms
is not the intended achievement in social objectives1 but tha resources
allocatad to this ~im.

It was not sufficient for the purpose of the study that sorne
of the social aims should be quantified. It was necessary that quantific-.
ation should cover at least a few social aims the same in all the plans under
study. Only than we are able to find outand c~mpare tha valuation systems
which are implicit in the plan targets. It was decided to limit the number
of social aims to be examinsd to three only. They were tha familiar level
of living components of~ (1) Nutrition~ (2) Health~ (3) Educa t.ion.
A,furthersimplification was introduced by using only one indicator for each
component)J

Not many.plans contained even that limited amount ofquan--
titative information. Many plans containE:d statemants ab.out the desirable

objectives wera quantifiod (i.a. made into targets)they were most often tha
If sorne

In fact thera existe'd not El. single plan

objectives not expressad in any quantitativc form whatavar.

economio and not the sooialone8.
in which a quantifioation ,of at least a few economio targets was not attempted.
llFor more details see seotion 3 below
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But they were many in which the sócial targets were not quantified at all.
lfuere they weEequ~an.t~~ie.d..~?,~~~¡e.:r~,,}~.~~~,(l.u'':Ll1,tifi<:Jdil1monetCirY.,forrionly.
That sort of quantification1 significant as it is for the allocation óf
resources1 is useless for the kind of üxamination envisaged iñ the present
study. There were also Sorne cases when quantitative social targets were
'included in the plan but coúldnot be expressed in tho level of living
indicators chosen for the comparison.

The greatest difficulty consisted1 however1 in being able to
have the same social aims quantifiod in a number of plans. ~In contrast to
the economic targets when such as GNP p8r head1 Gl~ rate of growth1 invest-
ment rateand sevE,ral others appeared practically in every plan1 there
seemed to be no clear pattern for soctal targets.
from plan to plan making com]?arisons difficul t.•

They varied very much

Under such condi ti,ons it was possible to find only 14 plans
in which the required data for the three components were available. These
"VJere g

Country Tit1e of thePlan Time span
years

Ethiopia
Ghana
Malagasy

Morocco
Tunisia

Second Five Year Development Plan •••1963-1961
Seven Year Development Plan11963/64 to 1969/70
Plan Quinquennial 1964-1968 (avec horison
décennal 1913)

Plan de Doveloppement 1965/1967
Perspectives décennales de développement 1962-
1971

4
10

China (Taiwan)

India
Pakistan
Thailand

Fourth Four Year Plan for Economic Development
1965-1968

Third Five Year'Plan 1961-1966
Third Five Year Plan (1965-1970)
National Economic Developm(OintPlan 1961-1966
Secónd. phase 1964-1966

4'

5
5,

3'

5
5

4social

First Five Year Developmeni Plan 1963-1967
, - .economico y social 1962-1971Plan de Desarollo

[1.962-19621
Plan general de'desaroll0 económico y
5961-19647

Bolivia
Turkey

Colombia

Trinidad and
Tobago

Draft Second Five Year Plan 1964-1968
5963-196y

6

Further analysis is concerned with these plans onl;y

.1

l
Venesuela Plan nacional de desarollo econo~ico

1965-1974
y social 4
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3. ASSESSMENTOF THE SOCIAL SIGNIFICANCE OP DEVELOPMENT PLANSg
3.1 Basis

As .explained in tha previous section9 a very simple pattern
of social aims has to be adopt(::df.or the purpose of thepresent study. It
has boen assumed that there aro three social aims ónly - Nutrition (N)9
Health (H) ünd Education (]~). Each of these aims (which are also components
of the level of living index) has boen assumed to be reflected through ono
indicator only - nümoly(i) ,calories intake per capita daily as a percent of
requirements~ (ii) aCCGSS to medical care - percentage of population havil1g
aCCGSS and (iii) primary school enrolments as a pürcent of population aged
5-14 years. Thus the values of these three indicators have been assumed to
reflect the social aims implicit in development pla~s. The assessment of
the true contribution of the plan to the improvement. of the welfare of the
people (strictiy speaking to the flow 01' welfare9 Le., The Level of Living)
has beon made in the study by relating any increase/decrease of the level of
tha above three social indicators to the level of these indicators at the
boginning of the plan. Since the duration of the plans varied considerably
among c?untries9 all analyses have beon made with annual average increases
only.

3.2 Coverage g

The studyand. tho anal;y-sesI'8late to 14 countries with data on
the specifie~ indicators. In faQt9 information on the specified indicators
seems to be the maximum possible out of.,the materials provided in the
development plans. The plans covar all the three dev~loping regions of the
world - Asia9 Africa and Contral and South Americas - and the countries have
a per capita GNP in 1960 of 45 to 958 in U.S. $. It seoms that the 14 plans
considered for <1nalyses reflect the developingpart of the world and hence the 'i

l'esulte of the analyses can be gencralized.

3.3 Intra-sectoral relations:

In this exploratory study~ the relationship between the initial
lovels of the indicators and their subsequ\:;ntannual average ,incremente have
been considered ueing the level of indicators in real tarms and in 0-100 scale.

':','" '

.;"-~~~','"

. ', .••' ~;'.. :,~.~~; ,_o .~
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Tabla 1 and graph l'give the annual average increases in the three indicators
in r6al terms as r~lated to their initíat levels, also in real terms. It
should be realized even at this stagG, that aay relationship betwaen the
increases and the corresponding initial ;levels refer to the state of relation-
ship existing at that p~int time as observad empirically and does not provide
any information as to the ideal or the best relationship that should exist

.' between these variables. From the a,vailable data, it seemsthat other things
remaining the same? .there-exists no logical relationship between theinitial

_ ~ llevels of nutri tion and tha annual average increases in that level£ !,but
there seems to exist more or less a clear relationship between the initial
level arrd the corresponding increases in respect oí health and educational
indicators. Also Ghana seems'to be out of lina with regard to the level
increase relationship as far as education and possibly nutrition are concerned.
Tt isdifficul t to draw any inference_ from _iha oivariate relationship as, by
d6fini tion, sbcial aims when optimisecl olotng out variations in therelation-
ships. between levels .and increases in a specified indicE.tor aS sorne sort of
suostitutability oetween the possible alternativés operate so as to maxlmise
the overall impacto Before dwelling at length on this bivariate relation-
ship it i~.w,():r,t~whi:L.~.extr_aQ~:j,p"g,.if possible,. relevant. infQrmation under
realistic assumptions on the intersectoral relations~ips.

3.4 Intersectoral relationsg Any intorsectoral comparison presupposes
the existence of a comparab~e-basa. I}'hereara dif:farent ways of establishing
a comparable scale. The levels al' increases in the variables can be assess~d
against unit cost-average or marginal - marginal productivity or marginal

\ utility. Since we havo no data on unit cost of social indicators we are

for assessing the .preferences óf plannere is considered not applicable to the
present ,study which is based- on the implici t assuIT,ptionof having tha'improve-., y
ment in the "level' of living" as the main aim and object of development.. . This
i/Hereafter by nutrí tion (H) we mean calories intake per head per day as a 7~.

of requirements9 by heal.th (H), tha percentage of populati.on having access
to medicalcare arrdby eduoation (E) the percenti3.geof population. aged 5-14
years enrolled in primary sohoo18.

YSee also "Discussion" below.

(¡.
unable to lillethis as tha criter,ion. Marginal productivityas a criterion
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lea,resüs' wi tn.the "marginal utility" scaling. Since the purpose of the
study is to reveal the preferences of the planners among the three social
sectórs considered and since these preferences can be adequately reflected
through the cóntributioh of the improvements in the three sectors to the
overall improvement in the level of living of the population ¿nd the marginal
utilitiesl! would~ in effect) be reflected by these contributions of the
individual sectors~ it was found impossible to use that criterion which we
are trying to develop.
scale as followsg

Instead we attempted to construct an empirical

¡'

1,'

3.4.1 Scalingg Given the primary enrolment ratio (which has both an
upper (100) and a lower (O) limits), the corresponding points of the nutrition
and health indicat~rs were derivedY assumi~g that the interrelationships
between the three given social indicators - poCo calorie as % of requirements
(N)~ percentage population having access to medical care (H) and primary
enrolment ratio (E) - are linear. The values thus derived empirically areg

Indicator Index Values
O : 100

o

per eapita calorie intake per
day as percentage of require- 60 160
ment I, ... l' ..

percent population having O 100
access to medical care I
primary enrolment ratio O i 100I

l í

These critical values are different from those enunciated inthe UNRISD Report
No. 4 dealing with the Level of Living IndexY as the latter values having
been arrived at through the judgements of the experts in the respective fields
i/see Seco 3.6.2.1 where the authors give explanation and justification for the

term used here
YFor deriving these critical values of the indicator scale, we have fitted'

regression lines taking any two of the three indicators at a time and
considered th~ averages of the values corresponding to tha zero and similarly
to the hundred of the primary enrolment ratio.

J!UNRISD Report 4g The Level of Living, Indexo

• J,
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and of the author of the report cited.

The critical values given aboye imply th¿t a 1 point increase
in the consumption per capita of calories relatad to requirement corré,sIonds
to a 1 point increase in the percentage of population having access to medical
care and to a 1 poi~t increase in the prim~ry enrolment ratio. These
correspondences have no-¡;}:üng'to d.o1-1ith"the comIJarative subjective valuation
or importance of the tl:ree indicators considered. These are only corres-

pondences observed through a cross-country analyses of the available data
anétraflect -theactual comparative relationship existingamong these
indicators. With these critical values qS the base9 the observed values

• '. . '". ;.' ~:.. ~.1 . . • '.: ".

havo been converted to index values on a (0-100) scale and only these index
values have been used in the flirther analyses dealing with the intersectoral
comparisons.

3.4.2g Substitution Ratesg The indices thus derived for each of the
~three indicators for different cbuntries have been analysed to get at the

possible substitution rates existing between the three sectors under con-
-sideration as reflected through the specified indicators. Any substitution

between two indicators is possible only with regard to a change in the
.' indicators thémselves. It is notpossible to substitute the levels of

different indicators at a point or time but only the chan&es in them over a
period of time can be cOlflSideredfor substi tution. (Substi tution isdynamic
rather than static by definition). Thus any analyses for "substitution rates
can only be done with changes in th<::various indicators under study and henee
we attemptedto d.erive the increase8 in eaoh oí"the .three indicators over a
speeified :period of time.

3.4.2.1g Annual Average Increaseg Sinoe the three indicators under
consideration have an upper and a lower bound and the values increase
oontinuously over time9 the 3,nnual average increment would re.flect progress
in the specified indicators better than the one using annualaverabe rate of
growth. Assuming the"social indicator (S) to be a monotonic increasing but
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bounded function of time (t) we have its pathl! defined by

O<p<l

.¡nere T is the upper boundof the variable ~?

P the rate of g~~~th of the variable ~7

and t is time
.

In the present study T being 100 we have
S 100 [1 - 1 + p t + O (t) ]

100 Pt
'.

Henee dS = 100 odt or dS
dt =' 100 P

Thus to the seconcl degre8 (Jf approx.iinationtbe annual average rato of
bounded growth of social factors during a certain interval of time e~uaicl the
annual average increu.ent during the same period. Hence for the present
analyses we have considered the annual average increases in the social
Íl'.dicatorsrather than the an¡~ual avel'ae;e,rateof, growth or annual average
rate of bounded growth.

3.5 Patterns of increases

Index values 01' the levels of the indicators at the beginning
and at the end of the plan period as also tbe annual average inoreases in thosé
indices are given in Table 2 and the relationships of the initial index values
of the three indicators with their annual average increases are given in
Graphs 2a~ 2b and 2c. '1'h8findings oí these graphs a.renot, in any v¡ay,

bubstantially different írom those using th,,~indicator values in physical
terms (vide seco 3.3 abave)o 'fhere seems to be not my marked bivniate
relationships between the initial level élndincrease in tLat level of the
three indicators considered intrasectorally. But graphs '3a9 3b.and 3c
relating the annual average increa.i:::'és'itíriút'fnioD (J'J) vd th those in heal th (H)
and in education (E)? those in health (H) with those in education (E)
'respectively give a different version though even here we are dealing with
bivariate but intersectoral relations.
YBa.ster~ N. anO.3uDI'amanian, }\f (1967) ,; , Aspects oí Social and Economic Growi;h9

Growth Patterns anO.P:rocluctivity.3ffeci;,l11TRISD Report No. 8.

"
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IrrcreaSG in the nutrition index givenby bN seemed to be
accompanied byadécreas8 in hea1th index given by bE9 but any increase in
the nutrition indéx given by 6N seemed to be accompanied by an increase in
eaucation index given by bE. There seems to be no systematic pattern between
increases in education index (L\E) anO. inc:reases in heal th index (bE). This
suggests that thereexists two vielfare targets - one for education anO. the
other for something reflectad through nutrition and health. While the former
is rather clearc}Ut, it is necessary to identify tl::elatter target. One
possibility i8 to consider the latter as él. health objectivE; o.esigneo.to be
achieved by a proper combination or lloptimum re,:.:.ime110:[ o.irect heal th targets
anO.indirect nutritional targets. From the diagram(Oraph 3) it seems that
there exists a teno.ency among the 'countries considered for the analyses, to
achieve the o.esired improvewent in the health status oí the commw1ity either
by provio.ing better health facilities or by improving the nutritional status
of the population - -the fCI'[Eer-oeingdir,,::,ctanO. immediate while the latter is
ino.ireot anO. long tGrrr'. faturally this raises a conflict ffilo.hence a-choice.
Probably the health objcctiv-e (ti) C3,nbe formulated as

H*
tr p

+ 8 J t ne
o

P t o.t víhen O < P < 1

l

when H* - is the quantifiable hea1 th objective - s~.;y:re.dllCltion~n the
stanCiardis~cio.eatli-rate/(;;xpectation.of.lif", at specified year

h ':",.theª"i:r~.9,~.JH?~t~ha9t~vitt7s.jo ~Q)üeYe :th_at.o"bjective.,..pr-opably
tbrough curatlve servlces;J . •

"n tl~ indi~eot nutritional improvement - say p.c. calorie consUmption
p'3rday - presUIDüd to have a long term impact on .the objective

'('J!~ 6 the parameters reflecting the marginal contribution of h ano.,'nto the
health objective (n) ¡-

. - .
P the tim~ o.iscount rate

and 't t the initial anO. terminal year of the Development Plans •.
o? P

iJrn fact there is choic8' between preventive ano.eurativ6 services as well but
for the preseht we are not going d~ep into this problem.
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Graph 3 (b) giving the relationship between increases in p.C.
calorie consumption (N)and in access to medical care (H)brings out clearly
the.scatter around the normal line suggesting the possibility that 1'01' a
given period 01' time? assuming the parameters ~? 8 to be invariant over space
and time, the countries considered fol' tha study are adopting varying time-

1

I
I

i
I

discount rates. In tIleabsence of any ini'ormation al' knowledge on the
parameters ~ and ~ and on tba quantified health objective it is not possible
to estimate ibe assumed time-discount rates of tbe different countries con-
sidered for analyses. We do hope9 one daY9 witb the availability of relevant
data it viould be possible te identify the discount rates different countries
are adopting. Having thus givel1 up our attempt in this direction we proceeded
to look at tbe data from a 1ifferent angle.

Since a study 01' graph 3 suggests the existence 01' sorne sort of
substi tutabili ty bet¡"een the annual average increases in each oí'the three
indicators - nutrution9 health and education considered fol' the analyses - we
made a study 01' tha pattern 01' increases in these three aS a first step.
Graph 4 ~ives the pattern OI increases 1'01' the 14 countries for which we were
able to assemble relevant data. There seems toexist four distinet patterns
01' increases among thes'e 14 countries and these foul' types are given by the
following countriesg-

l.

li
11-1-
!¡

1:'-

~'.

Group

Type 1

Type 2

Type 3

Type 4

Country

Bolivia
Ethiopia
Trinidad and Tebago
Venezuela
Ghana
Tunisia
India
Pakistan
Il.Talabasy
Maroeco
China (Taiwan)
Thailand
Turkey
Colombia

Order 01' increases

I\futrition,
Education9
Health

Education9
Nutrition
'Heal th

Education9
Health9
Nutri tion

Health,
Education9
Nutrition
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Itis quite eviCLent from tllesegroupings ,.thatthere.exi~ts' SOIDe

sort of logieal.order in the pattern of inereases observed. It shouldbe
realised, at this stage aS1fJell~,ÚIat we are trying to identify what the
patterns are and,are not as ~uch concerned with why they are. Any study on

the latter aspect involves niuch more analyses v,ith ~the type of data that are,
unfortunately; not available at .present., For tha presan~ we are att~mpting
fromthepatterns we observe to define or iétentify that pattern space ¡Ifrom
which seleetion is made bydifferent countrias assuming tha hOIDogeneity of
these countries on the relevant variables. Weap¡;roaQh tilisproblem,through

.• two ways -.ordinal and cardinal
cases.

making ou~ assumptions explicit in both

3.6 Preference Patterns g In earlier chaptel'swe havemade cer'tain
preliminary investigations with a view to formulate justifiable assumptions
needed for the subsequent ánalyseso These analyses are intended to quantify
the prefereneesof tha social planners as revealed through plans. The
quantification of the preferences can take many forms.
that this has to be ' measurements' in the proper sense.

It is not necessary
.1

They.may form a
I

set of,orderings or rankings and al'ecomparablewithin andbetween different
.types of values, so'that.arithmetical operations are rationally permissible

on these ranking seores. For this purpose wehave deve1op~d earlier constant
and common measure' unitsrefleeting 'correspondences' by converting the valués
to those on a 0-100 seale. -'!tiecan thus assign numerical secres to the annual
average inereases in the three sectors nutrition (N) ~ heal th (H) an~
education (E) - using a method that is isomorphic to sornenumerical structure,
eog., arithmetic. .~'Ve assume at this stagej that the fourteen eountries

"

seleeted for analyses forma representative (though not a random) sample of
al1 the developing eountries in the world fol'whieh comparable data on the
informat~on needed exists.

3.6.1 Ordinal approach~ Table 3 gives the ranking of the increases in
the t:Lu.'eeindicators considered for the analyses in respect of eaeh of the 14
count-ries dealt with. ,Eaeh country has a set of orderings in respeet of the
increases in the three indicators. jiJeare attempting to develop amethod

L'i

. .

h8re5 whieh would enable us.to identify a countrywíth a certain set of
orderings under ee-rtain eonditions. We assumethatthe orderings of increases, ~
among the developing' countr~es are independent of ea~h bther9 i.e. the observed
orderings of the increases in three sectors for allYeountry are independent of
those of any other country.
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Fol10wing R.aif'i'a ;:1.nd Soh1a.i1'er (1961).1{ there exists two

basic dGta needs tQ ¡[,ake any lobical ;a.n<:11ysis01' iecision prob1emsg

, . ySpe.ce Q.f,ordel'lngs. (2:= ' (1i)

2.

Each p1anner selects a sin¿18 set Wfrom some domain 001' possible sets.

State space:Y:.¡:= (8)

Each countrybelieves that tbe consequ::.moe of. adopting a set of ordering

W depends on some state of tha cOlmtry at that poi:1t of time. Each possib1e

s ta ~e ean be .iden ti1'ied by a <3 within domain,;. 'J1hat i8 ~ thfue exis ts one

to one correspondenee between Win (), and 8 in ("1 and not betwEen Win Q and a

eountry in the wor1d. The utility evaluation 01' 1.he planners may be

1'ormulated as U := U (w, e) in (2 X ~.

The orderings re1'erred to vrlder (1 ) relate to the ordering of armual

average increases. Of the P9ssible sets oí' ordarings which. are seven in

number (assuming that a set (11 1, 1) ispossi ble),. 2/ we have on1y four sets

distinctly different for 1.he 14 countries. Assuming the independence of the

sets 01' orderings we have i.:W~\,. of the Sdts to have .EL priori probabili t;yll of

8election of 1/7, 'fhe fol1owing table gives the posteriarprobabili ties .of

1.he sel~cted sets:
-.---

Set posterior prior .:

- probabi1ity probabili tyN H E

2 3 1 5/14 2/14
1 3 2 4/14 2/14
3 2 1 ,4/14 2/14
3 1 2 1/14 I 2/14

I I

From the above tabla it S8ems that tl1e set í C:' 37 1) is more preferred\ L,
than tho rest, mOTecautiouslYJ sets ( 2, 3, 1), (1, 3, 2) and' O, .2, 1)
have a probabili ty of'preference significantl;y higher thall any of

1)Raiffa, Howard ano Schlaifer? Iiobert (1961); Applied Statistical Deoision
Theor;;'TjDivision of Eesearch9 Grei.duate Scnool oY'Business Aélmi:iüstration,'
Harvaréi. Universit;Yj baston, Iv'Ia8s. (195::.).

YBoth O o.nd f'; arE three dimoI13,ional real spaces. " .',
lIvle madé this assumption to a110\., foX' tha possibility that there may Doi
exist .any strict prefEY'en-:;ial or16:ring among.the throe sGctors considered.
The establishment of a sc;;üo 1'0:1'cOnJ:r;;arison acroes the sectors and, our con-
sideration that the sooial aims are -eh", fin;;ü aims jmplici tly alIol'I for the
p08si-::.'li1it;'l tha t tho tbrGe sector", mi.í.L t. have bee:n LiV(~nequal weights, i. e.
one i8 :1.ot .preferred to tnc otheL -e JiJclu,üity oi the prCfer0JlCeS is also
transitive), '. .

4JSince there arG a ~init8 nll.mbEnoí' logical possi bili ties ¡. thel'e are only él, fini te
number of truth s.Jt¿ ¿.,ndhence'tho process of assigning probabilities is a
fini te one.

.'
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to nutrí tion~ heal th and
~

go with the ordinal-scale,
!I,

are more general and ther.r:he resul ts

.This find'ing 'shows tha ted,uca tion' is never, the

lowest pribr:i,ty assuming the choice iSI'8strictod

a.pproach confined to a single spD,ce.

"

last and héalthneverthe,first. Inot,herwords, the chances of heal,th
"

having th,,; híghest pri'o:rity or/and the chu.nces of education getting' tbe

educatiol1_ is very, :eare.

'the remaining four se~s.

researcher '1ess 1iab1o to 'be crl ticisec1,.

("tI) in the domain (1, the!!
!I

3, 1L (1, 39 2) £1ndO; 2, 1).

-Thur, o.P ,,1 - t ,.n ~ o ~'1'1 ,"t'
J- b .L -e:.,-,-.l. ¡":.J,.t:.;~.}J Sol) e S'.:,: s

, " ,,' / , . .

seem tb be for thethree sets (2,preferences
"1--¡e,h£1ve~so far Gonsiderecloll,1y one aspect of the prob1ern viz. selection 0(,

'~ ~
preference-set am6ng £111possi -tIa sets ullcondi tiona11y. But 1et us tlOW

introduce the second specification ('Le. s~~t'e spaoe).' Here again (tith

the existence or', acomparab1e sc~lé~j) we can ra~k ord~r the ~va1ues of the

three indicators (lif, H,,?) at the beginning ofthe plan period for the,¡

fourteen countriesas follows~-

~
O d d' t "r ere se s¡

EN

¡ Ini tial ValuesCountry

"¡~
"¡¡
¡¡¡i, Annua1 average
,1
If increasesn,
II

E 1: N ¡ H
1, , '!i I

Ethiopia L 3L2 1.0\~'J.9\\ 0.41 .05 .24\1
Morocco 34.0 16.5 I 26.80 O~Or .20 1.43 1 1
P3.kistan 1 38.0 3.'\ i 28.5\l 3.0 j .14 , 3.42 l. 1
Ha1agasy!~ 43.3 ! ló.6 ¡ 40.01; 0.81 .27 11 2.93 ~ 1
Thail3.-11.dl 60.7 ; ,8: 8 1 55'.1!! -3, 61' ~30 ,0.87' I '1
Turkey I 69.4 ¡ 17.7í 46•0¡: 0.4 j 1.92.1 2.061 1
Chana !, 2L'S'¡' 6.S :"34.2i:"s'.rl :46 !S'.591'2
lJ:lunisia ¡ 22.0 ¡ 10,,6,1 52di\ .1'.81 ,18"1 4.89 1 2
India 131.31 5.1137.7: 1.81 .16 I L90,! 2,
China (Taiwan)¡ 4~.6111.4 ¡.77 ..5\ 0.0

1

, .OS¡',ü.30¡ 2
Venezuela 1, 4)~O¡~?8._! 62.6+ 3',7 t L08 .t- 3',20~, ,2,
Bolivia l' 12.7 125.'1 '1 38.811 2.2V .22 j 2.02:1 3
Colombia 22.9 \ ~~.1 \ 48,,01\ 0:41 2.28 1 1.25\: 3
Trinid3.d and 36.0 ;.50.1 95,.31: 2.1'1-1.47 1,-0.50 J! 3

I ,11! I '!"To,bagb ! \i 1 : !I ;' I ' ~

,". ".¡ ! ~

: ¡

..

jJ As the one developed in this p.J..per
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the level of three indicators - nutri tion7 heal th 3Jld.E3ducation -:-we find
that9 even here} there is a clustering of countries with the state-ordering
set (1, 3,2) followed by (27 3, l).Y Assu,'llÍngthe choice-set in the
.ordering-space is independent of tha state-set in tha state space we can have
7 x .7 or 49 possible combinations of the choice-set and the state-set, or
each of the 49 combinations have él. prior probability of 1/49.
there 8eems to exist only three clusters in tha state-space and four clusters
in the choice-spaCe¡,0 can have only 12 combinations '],ssumingindependence of
choice set and state sets ea,ch-¡'li th a probabili ty 01' 1/12. In other words
the who1e decision takes flace LmdeJ:'s,very restrictive domain definedby
these twe1ve alternative possible combinations. From the above table it
se€ms that, of the six countrias belonging to state-set (1, 3, 2) the choice-
sets are 3 with (3,2,1),2 with (2,.3,1) and 1 with (1,3,2), Le. of the
seven possible choices, only that set-which has a high priority for education
seems to have been preferred. Subject to a11 tha limitations inherent.in tha
interpretations due to small number of countrias, it can be inferred that
there seems to be a one-to-one correspondence between the state-set (1,-3, 2)
and the choice ~set (3, 2, 1). For the 5 countries belonging the state-set
(2,3,1) we find that 3.have a choice-set (2,3,1), one a choice-set (3,2,.1)
and one a choice-set (1, 3, 2). Simi1arly for the three countries belonging
to (3,2,1), tvlO opted for a choice....set (1,3,2) and one for (3,1,2). Thus
we can postulate (subject to limitations due to iha'small'number of countries).that the following pairs existg

State-set in e Choioe-set in (2

(19392). .¡
(39291)

(2d,1)-
'1

.(2,3,1)
(392,1) (173,2)I

¡
..:... ,

Tha above fi~d.ings seem to be too good to be true. They are
consistent with what can be expected and seem to imply that the planners

.iJIt seems that in most of the cOlli'1tries,the level of health indicator, as
reflected through the percent population .having access to mE3dical care9 ---is
much lower than the corresponding levels of nutrition and education as
measured by the indicators used in this study.

'",' .. ,,: '
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seemed to have followed a pattern that can be Gxplai~ed rational~y. liad
they been indiscrimin~ta thera wau1dhava baen fourteen different observed
choic2S among tha,theoretica11y possible forty-nina random sets. But, ~n

1/fact, there were only eight statejchoicG sets as followsg ;

I
j

!
,

Ordering of N,H,E. !
!

1 i,state I choice ! frequencyi
1

132 I 321 3
231 1- 231 3

.321 I 132 2

I
132 132 1
132 231 i 2
231 321 i 1,

1
231' 132 i 1
321 312 1

!

There seems to be some sort of logical ccnsistency among tha observed
praference patterns of the planners. lfíith this observad consist,ency'under
more geYl~ral assumptions weare in a better position to approach tha p~c:mners
preferences from the cardinalists' point of view.

section cama
3.6.2 Cardinal approdch~ Much of the motivation for this

from tha conviction of Frisch (1962)£1 (and Harrad) that in any
dynamic analysis.?f choice cardinal utility is abso1utely necessary and that
"it is possiblG to measure cardinal utility with 3. dagraa of c.pproximation
comparable to that with ~.,hich,,'ecü'nmeasura tho general run of demand
e1asticities.1I ¡'l", 2,ssuma at this stage that tha planners 1 pref8rences as

-reflectad in the deve10pment p1ans are tha same as thoBe of a majority of, if
"Dot a119 the population in tha coúntry.l! ' If any similarity exists among tha
preferenca patterns of tha individu.als, then the method of'majority decisions
will yield a completes ocio.lordeI':Lnósatisf;ying'the Pareto Rule andthe
condition of the Independi3nc(::af IrreleviJ:ntAlterna tives.4.I Our..object is

,.~'t

"to derive uti1i ty functions frolE observe'd behaviour Qf ino.-ividualsunder
i/The occurrence 'ofsuch-~n37ent i8 very rare sto.tistically.
YFrisch9 Ragnar (1962)~ J)yx;tamicUtili ty 9 ' lVIemóranduiTI7'Institut'e of Etonomics 9

University of'Oslo7 Norway.
l/This assumption is not necessary fol' this section. We assumed nevertheless

for generali t;yand fol' cmmeqting the present wi th the tradi tional welfare
economics. .

4JThis i~plies the existence of "objective" relations free of value judgments.
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6.iff6J.'G';t cire Tl8 t, leG~7 ti ('j'i)J':JUr~Cfi~ 196&)~Ubject to the aboye assumptions.

Followinb' E,:;rgson (1938~ 1949)~Y we assurne that the social
. I

we1fare function, Q, is a real valued function of utility derived frem the

variables that might be ccnsidered as affeeting'welfare, in the present case

Nütrition (N), Heal th (H) arid'Education (E) in the followirig formg

u = U (N, H, E) so tl1é1t given the values of N, H and E and the

forro of the function, TI .ís cam;pletely. determine.do .._ ¡,ve,.preferred this Bergson 1 s

stronger assumption as from Bergson's U, we can obtain a complete social

ordering in the sense of Arrow 'out the conV8rse need not be true.l!

It ís not necessary that for the prop6r identification of U,

J.

all the three variables N, H, E have to be in monetary terms. Measurabili ty

in money'is by no means a necessary condition for utility evaluation. The

utili ty evaluation of individ.ual seótói's' "ihroug'hdecompos"ition is possible

tlwhenever the consequence of (w, e) is measurable in some commonunit or

numeraire ti• 1hth our 0-100 scale developed earlíer implying correspondences

arnong values of different sectors we are able to satisfy this criterion.'

Thus with comparability of values across and wíthin the sectors

D,ndvIi ththe existence of the social welf.are function.U, i t is possible to

estimate the parametors (prefer(:Jnce weights) if .the s11ape of the fUnction and

the value of the variables are known. Following welfare economics~ we can

formulate the shape of the utili ty curve Q as a monotoni'c illcreasing function

of the consumption Q

U = U (c)
2 (6 \

QI e + B e + y 8uoh tha t QI < O ~'(3 > O 9 C > Abs ..2/Y/ .~

Rere U represents the av~rage utility on a macro level and Q tha average per

capita consumptioll expenditure (in both priváte and publi6) - in UoS. dollars. a
1/Tinbergen,.Jan (1968): comLlents on lViyrdal's "Asian Drama", Netherlallds
Economíc Illstitute, Rotterdam, 196~'(mimeographed). .

YBergson, A (193tl)g "A Reforrnulation oí certain aspocts of Welfare econorücs9"
Quarterly Journal oí' Economics, 'J01. Ll19 pp.,310-349'1938

(1949)g "Socialist Economias" in E.S. BIlis (ed.)g A Survey oí'
ContempoI'é'~ryEconomics; PlúHld.eiphia, p: 41991948

l!Sen9 AoK. (1966)g. Planner1s Preferencesg OptímalitY9 Distribution and Social
lifel:fare, Delhi Schoal of Economics, Universi ty of Delhi9' India, 1966o
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Also'we ,know that Utility is a functión of nutrition, health
and education so that

.(ii)

such thatU
1iP

UH and UE are positive butUNN, UHH and UEE are.negative.

That. is'marginal utility decI'eases as the level of the varia'bles increases.~ .

Evenhere it should be recalled U, N, H and E are all in per capita terms
on a macro level.

Thus equating (i) which expresses utility derived frorp
consumption to (ii) """hichexpresses uti1ity ir~physical terms wehave .

O' e2 + 8 c +. v = U. (N, H, E) (iii)

l'he1eft hand side of (iii) ,gives the fonH but not the va1ue' of the ffulction
U (e) as .theparameters "1, 6, vare not known. If the value oí'the function
U (e) and if the form of the function U (N, H, E) are known then it is possible
to estimate the parameters of the function U (N, H, E). In the absence of any
information on the value of U (e) .and on the form of U (N; H, E) we sha1l try to
estimate the .parameters of U (N, H, E) in an indirect wa# l"Je shal1 formu1ate
two or more logically consistent forms of U and tést' if i.tsatisfies the

, .

criterimi of equality between the lef.tand theright hand side values of
equation (iii) and adopt that.one which does.

Let us assume thát

E)Y == L (e)
3/ '

E)2/ == L (s)
U (N, E,
U (N, H,

N+H+E
3 N H E-------- are ,two 10gioal1y consistentl'lli+HE+EN

.The 1atter form satisfies al1 the conditions enunciated under
and

forms of U.

(ii) aboye.

1JThis implies that the equality (iii) does not det\3rrrünGthe paramet~rs of
U (N, H, Erin the present case. . '1'

YIt should be rea1iz'ed that this violates the assumptions enunciated, earlier.
We used this form to test the va1idity of our assumptions. This form implies
that utility value is reflectad through an equal1y weighted combination of
the three individual value&. -

lIThis can also be written as (N.l/N + H. l/H + E. l/E) / (l/N + l/H + l/E)
implying th'at the utility value is a sliding-weighted combination of the
three individual va1ues.

,

J
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3.6.2.1 Static apl:)roach~ Table 4 anO.Graphs 6 anO.1 relate the
equally weighted level of living indexl! L (e) anO.the sliding weighted
level of living inde~L (8) both at the ~eginning of the plan period

o
with p.C. consumption cxpenditure (in 196D U.S. $) at the beginning of the
plan period (C ) respectively. The relationship between equally weighted

o
level of living index L (e) anO.per capita conswnption (C ) at theo o
beginning of the plan period follows the second degree curve in C lees than
that between the sliding-weighted lev~l of living index (Lo) (s) anO.per
capita consumption (C ) at the beginning of the plan periodo Similarly
the reL:tion at the e~d of the plan periodY (Graphs 8 anO.9). These
results imply that L (s) satisfies our assumptions betterthan L (e) as the
relationship between L (s) anO. C is of seconddegree. Thus of the two
possible alternatives? we have selected L (s) as reflecting utility under
the60ndi tions specified, i.e?

()I c2 + B c + y = U = 3 NEE/1m + HE + l'iJ"E

where C is the per capita consumption expenditure in U.S. $,
N is the calorie con~umption per capita per day as % of requirement
H is the % population having access to medical care

anO. E is the primary enrolment ratio. .This gives the planner's preference
weights as Hl/s" when ~ is the level of the specified social indicator, Le.
the inverse of the initial level of the social indicator seem to be the
weights attaehed anO.gj.ven C? it seems that the maximisation of U takes place
using a sliding-weighted additive value of the social indicators. The
results thus arrived at under static conditions have been testeo.for its
validity undar dynamic setting using three forms of the marginal utilities
as reflected through the level of living index arrived at with different
weighting patterns.
i/ThiS implies identification of utility va1uG with the va1ue of the leve1 of

1iving index. ~
YThe correlation coefficient between L (e) anO.C is .14 anO.that between

L (8) anO.C is .80. Similar1y theOcoeffieien~ between L (e) anO.C
aRo. that bet~een L (s) anO.C are respeetively .18 anO. .83~ In a1l p
cases e is represeRted by p

2
('le +8c + y,

so that the relations between L anO. e are of secono. o.egree

": . ";; ):}\~~,-'

. ~y-' ";rA{~';'~'~~i;~:"
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3.6.2.2 Dynamic appl"oachg ,vJiththe initial level oí the indicator as
the weight, it is possible tohaV8 two forn,s of increases in the level of
living index reflecting increased utili ty¿.s fol10ws g

\

!J U = (~ 6N + TI 8H + ~ ÓE) / ( ~ + ~ + ~)

~ (L (s) - L (s» =ltL (s)n p o

(i)

I
1

¡
I¡
;

l'

where L\U is the increase in uti1ity value U

t,N is the increase in the nutritional level, N

t,H is the increase in the health 1e,:e1,H
t,E is the increase in the education leve1, E

L (s) is the value of the sliding weighted level of living
p index at the end of the plan period

L (s) is the value of the sliding weighted leve1 of living
o index at the beginning of the plan period

n is the duration of plan inyears
and all increments areannual average increases during the plan periodo

Graph 5 gives the relationship between the initial consumption
expenditure (per capita) in U,S. $ and annual average increases in it during
the plan periodo Graph 10 giying the re1ationship between the initial level
of living index (sliding weighted}~J, (L (s) and annual average increase ino '
that index, 6L (s) seemsY to give a corre1ation higher than the one between
the initial level of living index (sliding weighted)~ L (s) and the siiding
weighted annual average increases, t6r~-o _ .'. b °G' h 11 Thus of, ' ..1? .••...•...'dS gJ.ven y rap •

J.= 1-

the two possible alternatives the former seems to give a consistent relation-
ship (ÓL (s) increasing withL (s) similar te t:,C increasing with C ) ande o

has been se1ected for further ~na1ysis .
.i/To recapitulate, this is the form of index acceptab1e under the stated

assulnptions aS describecl in seco 3.6.2.1 andis given by L(s)==C3NHE/NH+HE+NE).
YT¡Tith the small number of o"bservations, it is difficul t to test for any
. statistical significance. The correl~tion coefficients are,

(i) L\ L (s) and L (s).4 O
. p-o

361.
(~.)''\ ::.::.J.....-andL (s) •29
~J. L rO

1 i
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truth-relationship between AL (S)/AC and C. The relation between
C is thus given by

L (s) 2 + Se + y e'~ O('J c
L (s) ~ O
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1 t we assessed this increase inAs the next,and fina s ep
1 1 of ll'vl'n.0'index AL '('s).'again'st'-ihepossible altern-sliding weighted eve o U 7

. . the .;:;:qu'ally"Teight,edlevel of living index, AL (e).~tive, lncrease ln - .
this purpose we tried to make use of tha relation

2 U (lj H -') where U (N,H,E) has been identifiedCY. c +!3 e +Y = , ,J!;

with L (s)'and L (e).
2 dUSince O! c + f3 c + y =- U, 2 tY e + 8 =dc ' Le. the relationship

between the ratio of the increase in theutility and per'capita consumption .
expenditure (in U.S. $); ÓU//;.,C,has a lin,-,arrelation'wi'Í;hthe initial level
of per capita consumption expenditure, Q. Table 5 artd Graphs 12 and 13
reláte tha marginal utility as reflected by the 'equally weighted (6L(e)/6C)
a11dsliding weighted (6L(s)//;.,C)level of living index to the initial level.of
p.c. consumption expendi ture "Q., For the fourtee.ncountries considered for
the a:nalyses~ the linear correlation between /;.,L(s)/6C and C, is greater than
that between 6L(e)/AC ánd C. This implies the existence of thelogieal

L (s) and

Thus under the given assumptions it seems, that L (s) reflect
the utility aspect much better than L (e). That is the planners' preference
weights seem to be proportional to the inverse of the initial level of the
indicators themselves. If we "agree tha t utili ty is monotonic increas ing
but with decreasing marginal rate with r~ference to p.c. consumption
expenditure in U.S. $ then this is reflectad through a weighted combination
of the level of the three indicators considered here in the analyses with
weigh ts proporti onal to the inverse of the level of the indica tors the'mselves.
ríllisimplies that the substitution rates between any two of the three
indicators are given by the inverse ratios of the square of their levels.

U = 3NHE/I'ffi+HE+NE

= 3H2E2/(NH+HE+NE)2

3N2E2/(NH+HE+NE)2

?>U/ON H2
so that 91'ffi.E= 0UjoH N2
Le rate of substitution of Nutrition b,YHealth given the Educ:::.tionvalue is
inversely proportional to the square of the levels of these two indicators •

. ~- _: ' ..",-'-" ..
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4. CONCLUSION~

The present study is
at deriving the prefere,nee weights

!I

an attempt at developing a methodology and
y -assumed to be attaehed to the three,

¡

social seetors - Nutrition, Health and Edueation - as refleeted through the
percentage of calories consumed por capita per day to the requirement, pro-
portion oí population having,access to medical care and primary enrolment

¡i

ratio respectively. The study is greatly handicapped by the,lack of
sufficient data and the prohlem turned out to be to develop the best approach
possible with the available d~ta rather than to set at the best appro~ch.
Also the study was mainly concerned with thedeveloping countries. Of the
61 National Development Plans examined only 14 turned out to be having at

;1.

least the minimum information needed for the analysis. The spread of the
14 countries examined on the national income scale brought out ,the p08sibility
ofgeneralization of the conclusions.

The study has been basea on an assumption that there exists a
universal macro-utility space for the'developing countries and any chdice
made by the colintries dependson the state of the country atethat point of,
time. In other words, the country identity does not play too much role in

!
the decision-makirig process oí',thesocial planners. This has been sttidied
through both ordinal and cardinal approaches and the finaings seem-to confirm
the possible ,existence ofa generalized decision-making process arrtongI!the
developing countries considered.

The preference í¡reightsattached to'the three sectors app'ear to
be proportional inversely to the level of that sector at that point of time.
Given the per capit"a consumption expenditure in U.S. $ it seems that

1 1 1 I 1 11,U = (- • N + H- • H + - • E). (- + - + -). N E N H E

gives the utility value at a,point of time and ~U = U - U gets maximisedp o '11-,

!l. subject to the constraint that (Y b N +6 t, I:1 .+ Y D E -< AC
when O!, B> y are the marginal cost

AN, 8H, AE and AO are anticipated increases •
. ~ . ,- .i f" • '-o _,'" ~ i:

No attempt has been made to'relate any traditional utility theory to the
present study as this study s80ms to be the first attempt frOID the em~liri.cal
YThe alloca tion is taken --CObe 1'<::1 tional rE",ther than random.
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sideon a.macro level and we hesi tated to extend the micro theory implications
to the macro-level. The only relevant assumption borrowE...dfrom the micro
theory.related to the form of utility curve in terms of per capita consumption
expenditure as even on él macro level it will hold true. Also no data exists
on margin~l cost of the three indicators considered for analysGs. 1t seems,
however? th",.tif we relate the resul ts of thepresent study with those of tne
traditional utility theory, probably price inoreases dir8ctly with the square ~
of the initial level of the indicators concerned.l!

Thus thopresent study brings out clearly th~t some noticeable
pattern seems to exist among the analysed countries in the deeision-making
prooess by whioh they establish their social tarcets. It is on the level of
developmentof the oountry rather than on its specifio oharaoteristics that
the sooial aims in the development plans seems to depend to a great extent.

Under these eonsiderations the following are the main findings
of this Study~

(i) In general? the sooial targets in physioal terms are not explieitly
stated in theDevelopment Plans of tho developing oouritries.2

(ii) For the oountries that speoify the sooial targets in physioal terms;
the planned improvements in the three seotors Nutrition, Health and
Education s8em to have sorne consistency.
(iii) For the countries considered for analyses the preference order of
increases in the three sectors seem to be nutrition followed by Education
and .then Health as reflected by the indicators oonsidered for analyses.
(iv) There exists; of oourse? not muoh intra-seotoral .relation between the
levels and planned increases in the social sectors specified.
(v) But there exists distinctpatterns of inter-seotoral increases in the
social seotors.
iloqloN = ou/oH so that ou/oN. _ PN = H2

:PN PH oU/oH - PH ~
wh<:;r6PliTand PH are pricGs to increa,se nutri tion and h,,),ü th úldica tors.

~The desirability of stating social targets in physioal tGrms is explained
in the illffiISD working paper~ "Planning Modsl for Social Development"
(Geneva9 June, 1968) but this is evidently not the practice fo1lowed so far
by developing countries •.



levels achieved and increases planned in the three social sectors consideredoi! -
(vi)

(vii)

27

On an inter-sectoral level, there exists mdrked relationship oetween

The preference weights of the plannsrs for the throe sectors seem to
'1

'~

I1

:1

'11,

"Ir
il

be the inverse of the levels achieved in the same sectorso
(viii) The level of livingindex using sliding weights (UN1US])9 1966 )-~j
seem to have a high relationship with the utility curve formulated following
the traditio~al utility theoryo
(ix) For all cases where utili t;y-curves in monetary terms ure utilized
there exists enough- justification to use the sliding weighted level 9f living
indexo
(x) The developing countries, as a whole~ seem to be homogeneous with
reference to the decision-máking process as far aS oan be revealed tlirough

. ~
the 14 countries considered for analysis.
iJUNRIS]) Report .Noo 4~ The Level oí Living Index9 Septemoer9 1966.

J



A.N1JEX _l
List of Devel0E,gtentPlans examined

-(documents marked * ha,v:e.beÉHq.-selectedfor detailed analysis')"'-'"

REGlON and COl]NTRY TITLE OF THE DOCUlVIENT
1- ~.

Africa
Algeria

¡j
~i

,1 Cameroun

';Plan de Constantine 1959-1963? Projet de rapport
Géneral. Deuxieme partia.

;1 '

Congo
(~emooratic ~ep. of)

I

; .Congo
(~razzaville ),~.

Dahomey

Ethiopia.
Gabon

*
Programme intérimaire de développement, 10i
,le plan intérimaire biennal 1965-66.

¡j .

a!bprobant
~'

* Plan do développement 1965~1967
Le plan quadrienhal de déve10ppement 1965-1968 et les
perspectivas deoenna1es.

1

pla~,
11

~~
h~ris cin"'dp cEmnal

The Gambia government development programme 1964..,..67.
;,

Seven Year Development Plan7 1963/64 to 1969/70
Development Plan i964-70.
Five year eoonomio and'sooial devélopment
1963-1968.

P:'.anquby,usnnial 1964,-1968 (aveo
1973)

Malawi' Development Plan 1965-1969
Plan quadriennal de déve10ppement éoonomique et sooial,
1963-1966 '

!IPublic Sector Development Programme, 1966-1970
(Mauritius Legislation Assembly Sessional Piper
No. 4 of 1966).

The Ten Year Plan of Economic and Sooia1 Deve10pment
1961/2-1970/71•

National Developmeht Plan 1962-68.
, l' d " 1I .Deuxieme p an qua riennal de développement eco~om~que

et sooial, 1965-1969'
,Ten 'Year Plan 1962-1971'
First five year PIad 1963-67

*

*

Gambia .;

Ghana
Kenya
Libya

Malagasy

lVIalawi
Mauritania

Mauri tius
~

"

ii Moroooo
¡, "Niger

Nigeriá
i Sénégal

Sierra Leone
Somalia
Sudan
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2

REGION and COUl~TRY

Tanza..'1.ia
Togo1and
Tunisia
Ug':lfida
Upper Vo1ta
Zambia

Midd1e East
Afghanistan
Iran
Iraq'

Israel

Jordan
Syrian Arab Republic

Turkey
United Arab Repub1ic

Asia and the Far East
Burma
Ceylon
China (Taiwan )

India
Korea (Rep. of)

.,

¡ Laos
Malaysia
Nepal

?akistan
Philippines

I

l

*

*

*

*

TITLE OF THE DOCUWIENT

Five Year Plan 1964-69
Plan de développement économique et social 1966-70
Perspectives décennales de développement 1962-1971
Uganda's 8econd Five Year Plan 1966-1971
Projet de plan quinquenna1 (19ó3-67)
Fir'st'National Deve10pment Plan 1966~70

8econd Five ;year Plan 1962-1967
Third Five year Deve10pment Plan (1962-66).
The Five Years Detailed Economic Plan 1961/2 -
1965/66.

Targets and Out1ine of the Four Year Development
Plan 1963/64 - 1966/67.

5 Year Programme for Economic Development 1962-67.
Programme of Economic Development for the ten year
peri~d 1958-1967.

FirstFive Year Development Plan 1963-1967
General Frame of the 5 year plan for Economíc and
Social Development July 1960 - June 1965

Second Four Year Development Plan 1961/62 to 1964/65
The ten-year plan 11959-196Q!
Fourth Four Year Plan for Economíc Development
1965-1968

Third Five year Plan L1961-19627
First Five Year Economic Deve10pment Plan (1962-1966)
Adjusted version

Plan de déve10ppement économique et social 1959/64
88cond Five Year Plan 1961-1965
Natíonal Plan 1965-1970 of Nepal for the Public and
Prívate 8ectors.

Third Five Year Plan (1965-1970)
Five Year Integrated 80cio-Economic Program for the
Phílippines (1963-1967)
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TITLE . OF THE DOCUMENT .

National Economic Development Plan 1961-1966 Second
phase 19611-1966

Deuxieme plan.quinquennal 1962-1966

Plan de desarol1o económico y social 1962-1971
[i962-196Y

..t •Plano trienal de desenvolvimento econom~co y social
(Sintese} '1963-1965"

!.;
,/ ,iPrograma nacional ~e desarrollo economico para

If

19.61-1970
Plan general de desarollo económico y social
[i96l-19647

/ • 11Plan general de desarollo econom~co Y social del
~")7 11EcUCidor L1964-l972¡

Plan de desarrollo economico de Guatemala 1955/60
'1

• < • .- /Programa de desarollo economico y social 1963'1
Plan nacional de desarrollo económico y social del
Peru 1962-1971.

/ .Plan. nacional de desarollo econom~co y social
19ó5-l97/~

Plan nacional de desarollo económico y social 1965-
1974

Development P~ogramme(1966-1972)
.Five-Year Independence Plan 1963-68
Draft Second Five Year Plan 1964-1968

¡:

",1 _
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Level of ealorie eonsUt'TIptionper head? per day <1S a
pereentage of rsquirement at the initial and at
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and at the end of plan period and inerease and annual
average inerease thereof, the sliding-weighted level of
liying index at the beginning and at tha end of the
plan period w1d increase and ~~nual average increase
thereof and the weighted increment ,in the level of the
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to marginal increase in per capita consumption, 14
countries.



( \

Table 1 (a)g Level of calorie consumption per head, par day as a
percentage of requirementat. the initial and at the
final year of plan and thetotal and annual average

" ' " Ilncré~se during ,the period, 14 countries

:;.

1

. " !Indicator value Increase "

I
CQuntry, Initial I Final Total" Annual i

I
I

1 average !
- < - i

","

x

Bolivia 72.7 83.6 10.9 2.2
- ¡

Ghana 8L8 122.7 .40.9, 5.8

1 Tunisia 82.0 100.0 i 18.0 1.8

1
I
I

I Colombia 82.9 84"4 I 1.5 0.4
I I
\ Ethiopia 91.2 92.9

1

1.7 :0.3
1

l'

J
'1

1I

~1 India 91.3 100.0 I 8.7
11
1•7

i il
I I

Morocco .94.O 94.0 I 0.0 i,10.O
l'

- "
Trinidad and 96.0 108.5 12.5 2.1.

I Tobag-o
1

I Pakistan 98.O 113.0 15.O 3.0

China ( r.Iaiwan) 102.6 102.6 0.0 .0.0
", . '!'

-
I Mal.agas~ 103.3 113.8 0.8I 10.5
I , "" i
Venezuela 105.0 119.7 I 14.7 3.7

.1

Thai1and 120.7 109.9 -10.8 --3.6
I "
I

1 Turkey 129.4 131.5 - 2.1 :,0.4
1

. !;

I "'.
:1

I I



Tabla 1 (b)~ Lavel of percentage popula~ipn having access to
medical care at the initial and at the final year
of plan and the total and annual average increase

during the period~ 14 countries

Indicator value I Increase ,
!

Country I
Initial I Final Total Annual

average

j
Bolivia. 25.7 26.8 1.1 0.2
Ghana 6.8 10.0 3.2 0.5I

I

I 1 I

Tunisia 10.6 18.4 7.8
1

0.8 I

Colombi.a 34.1 43,2 9.1 2.3
Ethiopia LO 1.4 0.4 0.1
India. 5.1 5.9 0.8 0.2
_Morocco 16.5 17,3 -0.8 0.2
Trinidad and 56.1 47.3 -8.8 -1.5

I Tobago
I 3.8Pakistan 4.5 0.7 0.1

I

China (Taiwan) 11.4 I 11.7 0.3 0.1I
I

Malagasy 10.6' 14.4 3.8 0.3
Venezuela 40.8 45.1 4.3 1.1

I I

I Thailand 8.8 9.7 0.9 1 0.3I

I Turkey 17.7 27.3 9.6 L9I i
I 1

I_.

4

._1

-'!t



Table 1 (c)~ Level of primary enrolment ratio atthe ini tial" and
at the final year of plan and the total and annual
a.verage increase during the l)eriod~ 14 countries

'1

[f '

':; 11

1

!
Indicator value Increase

~ Country
1

AnilUal
Initial Final Total average

I
I
I
I

Boli'via 38.8 48.9 10.1
1

2.0

Ghana 34,2 94.3 60.1 I 8.6
I

>: ,48.9 !
Tunisiéi. '52.3 1'0102 ! 4.9

Colombia 48.0 53.0 5.o, L3

Ethiopi,a
1

3.9 5.1 1.2

1
0.2

India
I

37.7 47.2 9.5 1.9
j

Morocco '
1

26"8 32.5 5.7 1.4

Trinid;¡¡.dand

I '95.} 92"3 -3.0 -'0.5Tobago il

ii

I
I

Pakistan 28.5 45.6 17.1 :0.4.
, ,

China (Taiwan) 77.5 78.7 1.2 'p.3- IMalagasy 40.0 81.0 41.0 2.9 I
Venezuela 62.6 75.4 12.8

I
3.2

j

Thailand '55.1 ¡ 57.7 2.6 0.9
-~ 1. I l.Turkey 46.8 I 57.1 10.3 I 2.1
¡ i II,
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rabIe 2: Index of Nutrition (N), Realth (H) and Eduen.tion(E) at the beginning of the u1rm und at the end of the p1uní

and inereaee ¡¡,ndannual average inereuse in the leve1 of_the~e indices during the plan, 14 countries .

\

I
INDEX I

.- --_._---- ---
Nutrition Health Edueation : I

\

, Annual I Annual Annual
Country I I !

i

Initial:. Fi~l Inerease lnitial Final \ Increase average Init:i.a1 Final Inerease , averageaverage ' .

\

¡ i
; inerease I inerease inereaso

I
I

~ t>(N) .
i

L (N) L (N) . b.L(N) L (H) L (H) I ~ t> L(H) i:, L(R) L (E) L (E) ~ t> L(E) \ t. L(E)
o p o p o P I

.,' .._.__ .- ...._.---- I 1
: I

1 !
Bolivia 12.7 23.6 10.9 2.2 25.7 26.8 1.1 .22 38.8 48.9 10.1 2.02

Ghana 21.8 62.7 40.9 5.8 6;8 10.0 3.2 .46 34.2 94.3 60.1 8.59

I
,

j
I ¡

Ttmisia 22.0 40.6 18.0 1.8 10.6 18.4 7.8 i .78 52.3
1
101'2

48.9 4.89
I I IColombia. 22,9 24.4 1.5 ...0.4 34.1 43.2 I 9.1 2.28 48.0 53.0 5.0 1.25

1.4 . I 1
Ethiopia 31.2 32.9 1.7 0.4 1.0 0,4

1

.08 3.9 5.1 1.2 .24

India 31.3 40.0 i3.7 1.8 5.1 5.9 \ 0.8 .16 37.7 47.2 9.5 1.90
I .1

Horoeeo 34,0 34.0 0,0 0.0 16.5 17,3 I 0.8 ,20 26.8 32.5' 5.7 1.43
I

',rrinidad& 36.0 48.5 12.5 -2.1 56.1 47.3 1 -8.8 -1.47 95.3 I 92.3' : -3.0 -0.50
Tobago i I

I
I :1

Pakistan 38.0 53.0 15.0 3.0

1

3.8 4.5 0.7 '.14 28.5 45.6 17.1 3.42
I

China (Taiwan) 42.6 42.6 0.0 0.0 11.4 11.7 0.3 .08 77.5 78.7 1.2 0.30

Ma1agasy 43.3 53.8 10.5 0,8 10.6 14.4 3.8 .27 40.0 \ 81.0 41.0 2.93

Venezuela 45.0 59.7 14.7 3.7 40.8 45.1 4.3. 1.08 62.6 75.4 12.8 3.20.
Thailand 60.7' 49.9 ..,10.8 .-~.6 8,8 9.7 0.9 .30 -55.1 57.7' , 2.6 0.87

I
, ¡

.9.6 46.8 2.06Turkey 69.4 71.5 2.1 Q.4 17.7 27.3
1

1.92 57.1 10.3
..

¡ I

'.l,

~..

."::
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Table 3g Annual average increase in each of the three indicators
l~utrition (N)~ Health(H) and Education (E) and their

rankings9 14 countries

, I

Annua1 average I
increase in Ranking ,

Country
1¡

J
: ! , 1N. H i E N 1

JI ¡ ~. E
i

I

I J
., .¡ ¡- I, I1

Bolivia 2.2 1 2'") I 2.02 1 3 I 2
I .,; L:..

I ¡I

5.8.
, .46 8.59 L

Ghana 1 I I 2 3 1
I i

1.8 ! .78 I 4.89 ITunisia I I 2 3 1

1
I

I ,

1

,
Colombia 0.4 2.28 1 1.25 I 3 1 2

I I .;

I I
1 ;

.08 .24 I

t Ethiopia 0.4 I

I
1 3 2

1 i
.,

f "
I

India 1.8 I .16 I 1.90 2 3 I! 1¡ ,

II
;~.

I Morocco 0.0 '.20 1.43 '3 2 ~,i 1 ,

I :!

I1

I
Trinidad and ! I 12.1 .;:.1.47 -0.50 l' 3 :1 2

Tobago I f

1

. i~

l.
I ,1

i "

3.0.
"

Pakistan .14 3.42 f 2 3 ,~ 1
!

i
f

I China (Taiwan) 0.0 -.08 0.30 I 3 2 1
1

I i~

lVialagasy 008 ~27 2.93 I 2 3 1
I

l.08I Venezuela 3.-1 3.20
I

1 3 2

I I
Thailand -3.6 .30 1 0.81 3 2 1

I I

Turkey 0.4 1.92 I >2.06 1 3 I
2 1- I

1
!

, I
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Table 4: Per eapite.COIl.ll\IIIlptiOll.(in U.S. dol1are) at the begiun.1ng/ar?dat the e~/of plan penod, 1nerease (~ A e ) and annual averae

ineree.se( A C ) dur1ng the pla.."1penod, eque.l1y-weishtedlevel of living index at the begl.nn!~g(L (e) ) and at the end ( L (e) )
of p1o.npenod and inereaso ( ~ A L(e) ) e.ndannua1 avernge inorease ( A L(e) ) thera9f',the sliein~-weighted level of l1vin~ 1ndex
at the beginning ( L (s) ) and at tho end ( L (s) ) of the p1e.nponod and 1nereasa (~ A L (s) ) and annual average inorease (A L(s) )
thoreof and the weigRted inerement in tha levg1 of the three indioators ( ~ Ali / ~ ~ ) , 14 emlntries

( l1 li )

,
i, ! ••••ei&hted increment 1Per capita oonsumption Index equa1 weight Index slid1ng weight

Country I ! I 1 1
1C C ~AC AC L (e) L (e) ~ 6L(e) , 6L(e) J, (s) L (s) ¡ ~ AL(s) 6L(s)o p o p o p . I ~ t.I1 / ~..l..

l1 l1

Bolivia 75 89 14 2.8 25;75 33.10 7.35 1.46 20.92 29.96 9,(.4 1.81 1,632
Ghar..e. 176 204 28 4.7 21.10 55.67 34.57 4.99 13.49 23.96 10 47 1.50 2.633
Tunisia. 152 101 29 '.0 28.30 53.20 24.90 2.49 18.88 33.62 U.74 1.47 1.567
Colombia. 85 91 6 1.5 35.00 40.20 5.20 1.31 31.97 36.14 ••17 1.04 1.172
Ethiopia. 37 41 4 0.8 12.02 13.13 1.11 0.21 2.32 3.19 0.87 0.17 0.120
India. 64 72 8 1.6 24.70 31.03 6.33 1.26 11.79 13.91 2.12 0.42 0.546
lloroceo 156 159 :1 0.8 25.77 27.93 2.16 0.54 23.56 25.43 1.87 0.47 0.510
Trinid~d & To~ 41\8 550 62 10.3 62.47 62.70 0.23 0.04 53.48 57.04 3.56 0.59 0.481
Pnld stan 76 88 12 2.4 23.43 34.37 10.94 2.19 9.25 11.40 2.15 0.43 0.724
China.(Ta1wtUl) 167 189 22 5.5 43.83 44.33 0.50 0.13 17.80 24.66 6.86 1.72 0.039
Ma1ago,sy 44 64 20 1.4 31.30 49.73 18.43 1.31 21.06 29.88 8.82 0.63 0.814
Venezue1:l. 722 966 244 61.0 49.47 60.07 10.60 2.65 47.84 57.49 9.65 2.41 2S36
Thailand 89 96 7 2.3 41.53 39.09 -2.44 -0.81 20.23 21.36 1.13 0.38 0.047
Turkey 174 202 28 5.6 44.63 51.97 7.34 1.46 32.51 44.03 11.52 2.)0 1.712
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Graph 2&: Initial level of Nutrition index (LOeN) ) and correeponding annual average increase in the Nutrition index (aL(N) )
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Graph 2c: Initial level of Education index ( Lo(E) and correaponding tDUUal average increase in the Education index ( ().L(E) )
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