
MIGRATION PROCESSES IN THE SYSTEM OF MODELS FOR
INTEGRATED TERRITORIAL DEVELOPMENT OF THE

SILISTRA REGION

Boris Mihailov

September 1978 WP-78-42

Working Papers are internal publications intended for circulation within
the Institute only. Opinions or views contained herein are solely those
of the author(s).

2361 I
Laxenburg International Institute for Applied Systems Analysis
Austria



1.

II.

Table of Contents

INTRODUCTION . • . . . . . .

SCOPE AND DIFFERENTIATION OF THE MIGRATION

PROCESSES MODEL (MPM) ... ... • •

FACTORS INFLUENCING THE SIZE OF MIGRATION FLOWS

1

5

6

III. PLACE OF THE MIGRATION PROCESSES MODEL (MPM) IN

THE OPTIMIZATION CYCLE OF THE SYSTEM OF MODELS

FOR INTEGRATED REGIONAL DEVELOPMEN (IRD) 15

IV. BASIC CONCLUSIONS AND REQUIREMENTS TO THE SYSTEM

OF REGIONAL MODELS AND TO THE MIGRATION PROCES-

SES MODEL . . •. ........••.• . . . 26

References . . . . . . . . . . . . . . . . . . . • 28

APPENDIX: Two Regional Life Tables and Population

Projection - Silistra/Rest of Bulgaria. . 29

-iii-



MIGRATION PROCESSES IN THE SYSTEM OF MODELS FOR

INTEGRATED TERRITORIAL DEVELOPMENT OF THE

SILISTRA REGION

INTRODUCTION

The problem for migration processes modelling is complex

comprising many aspects:

- migration is closely connected with natural demographic

processes, such as fertility and mortality which are in

turn defined by deep economic and social aspects;

- the motivations for migration have a psychological basis

with many economic, social, and in some cases political

aspects;

- migration expresses itself simultaneously in sectorial

and spatial aspects. The latter determine its main

characteristics:

o migration is not only affected by factors of a

different character, but on the contrary, it is

essentially influenced by the development of dif­

ferent sectors and activities within the region.

Therefore this influence can, and has to, obtain a

quantitative assessment.

It can, however, be said that the ~nve~t~gat~on~ ~n the
~phe~e 06 m~g~at~on p~oce~~e~ modell~ng to date have been made
mo~e on the ~n6luence~ 06 d~66e~ent 6acto~~ on m~g~at~on p~o­

ce~~e~ and have ~nadequately taken ~nto account the ~epe~cu~­

~~on~ !6eedbackl 06 m~g~at~on p~oce~~e~ on the development
06 d~66e~ent ~phe~e~ and act~v~t~e~. In this sense, the problem

of migration processes regulation is less elaborated in the

regional aspect.

The elaboration of the system of models for integrated

territorial development of the Silistra region enables us to
I

improve both the integrated regional modelling and the migration

processes modelling. Therefore the lack at this stage of a

general concept for the system of models for integrated regional
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development (IRD) not only would aid migration processes

modelling, but the requirements of the migration processes

model to the remaining subsystem models of the region will

exceptionally facilitate the elaboration of the general concept

for the IRD system of models.

Migration processes are connected mainly with the movement

of labor resources. In Bulgaria, great importance is paid to

the problem of labor resources, their movement and their ef­

fective utilization. To this end, many government decisions

are accepted, as for example: for the elaboration of a general

scheme for territorial distribution of productive forces and

national balance of labor resources; for private households

development and self-sufficiency of the population with agricul­

tural products, with the aim to fully utilize the work of the

total population; for the construction of a system of complex

services in territorial aspects which is based on the territorial

allocation of the population as a consumer of the services; and

for the implementation of two and three shifts per day type of

work for enterprises and productive plants with the aim of

fully utilizing these.

It can be claimed that mainly in the sphere of the problems

connected with labor resources, their movement and utilization,

on~ 6~~1~ th~ laQR 06 th~ mod~l~ 60~ d~Q~~~onmaR~ng ~n ~~g~onal

a~p~Qt~ and th~ S~l~~t~a p~oj~Qt ~~ an app~op~~at~ ~~a~on 60~

~olv~ng th~~ p~obl~m. Migration processes modelling has to be

adequate through the economic and social mechanism management

on the national and regional level in Bulgaria. It is necessary

to stress that the mechanism for economic management in Bulgaria

is characterized as centralized, which will reflect to some

extend on the assigning of input parameters of the migration

processes model. At the same time, the subjective character of

the motivation of population behavior,-when they decide to

migrate will approach the instruments for the regulation of

of migration processes in centrally planned economies to those

in market economies.
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One can also claim that the differences in the management

mechanisms in different countries will provoke differences

more in the approach and scheme of the calculation cycle

connected with the migration processes than in the instruments

for their solution, which makes the mutual participation of

specialists from different countries working on this complex

problem especially useful.

The present investigation is made on the following initial

conditions:

an intraregional input-ouput balance will be elaborated within

the region which will serve for the assigning of restric­

tions to the different subsystem models including the

migration processes model; and

separate models with local criteria will be worked out

for the different productive and non-productive subystems

in which the problem of labor resources will play an

important role.

This will, on the one hand, definitely influence the con­

nections of the separate models with the migration processes

model, and on the other, will definitely require the differen­

tiation of the task which will solve the other models and the

tasks which have to be solved by the migration processes model.

Despite local optimums satisfying the separate subsystems

strategic-type models will be solved within the framework

of the region to satisfy the global optimum of the region.

This will entail additional alterations of the input

parameters of the separate subsystem models including the

migration processes model. This condition raises the problem

of the approach which has to insure convergence between global

decisions concerning the region and local decisions concerning

the separate subsystems, which is subject to the general con­

cept for the system of regional models.

The reverse influence of migrations on the separate sub­

system development requires that the migration processes

be regulated in terms of the appropriate instruments.
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These instruments have to be based mainly on the impact

of the incentives of different population groups and in

this way influence their motivation when they make

the decision whether to migrate or not.

The substantiation of paramters of the migration processes

model in regional aspects, the method in which to connect this

model with other subsystem models and the instruments for its

solution require that ~ system anaLysis has to be made with-

in the foLLowing main probLems and in the foLLowing sequence:

1. The scope of the migration processes model has to be defined

and differentiated from the other subsystem models of the

region.

2. The factors which influence the size of migration flows

have to be investigated and to be linked with the para­

meters of the remaining subystem models within the region.

3. The cycle of the migration processes and their regulation

has to be connected with the optimization cycle of the IRD

system of models.

The above statement of the problem will add to the existing

approaches for the investigation and solution of migration

migration processes modelling and obviously the approach for con­

struction of an IRD system of models. Accepting such a

statement, we will be preserved on the one hand, from missing

the important aspects of the problem concerning migration pro­

cesses, and on the other, from invading areas which are subject

to the solution of other models and subsystems, which occurs

very often in practice.

The m~~n go~t 06 thi~ inve~tig~tion i~ to define such an

approach to the construction of an optimization cycle of separate

subsystems (in this case of migration processes) which will serve

for improvement of the optimization cycle of the unified IRD

system of models.
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I. SCOPE AND DIFFERENTIATION OF THE MIGRATION PROCESSES MODEL (MPM)

The investigation of the problems so far connected with

migration processes enables us to accept that the subject of MPM

is a spatial aspect of demographic processes, i.e. the popula­

tion movement under the influence of factors of a demographic,

economic, and social character; the consequences of that move­

ment and its regulation. Determining the subject of migration

modelling in this way requires that special attention be paid

to the spatial aspect of the other subsystem models within the

framework of the region.

It is obvious that migration processes, in spite of the

factors which have provoked them have as a basis natural

demographic changes in the population growth and its structure.

The population demographic growth in the single-region case

may be expressed by the well-known Leslie model (see Keyfitz,

1968) [2] :

where

( 1 )

L
-p

= projected population of the subregion p

and time period of projection n;

= Leslie matrix derived by fertility and

mortality rates in the same region;

= column vector of the population under

analysis in basic year t in subregion p.

This model has to be used at the intial stage in working

out the regional input-output balance.

The Rogers model [7]:

where

(2 )

{Kt +n }
-ps

G

=

=

projected multiregional population;

multiregional growth matrix (Rogers, 1975)

taking into account the spatial distribution

of the population differentiated by age groups.
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It can be used successfully for forecasting the popu­

lation growth and structure on a basis for defining the

size of migration flows by subregions. The population growth

and migration under the conditions of the Silistra region,

computed in terms of this model, are expressed graphically

*in Figure 1. The results computed are presented ip Appendix I.

It is necessary to stress that this approach to derive

migration flows does not answer the following question: Which

are the factors and how do they influence the deriving of migra­

tion rates? (because it is obvious that the influencin~ factors

during the basic year will be different during the projection

period). Henee, ~6 we d~~eetly eonneet the m~g~at~on eoe66~e~ent~

de~~vat~on~ w~th the 6aeto~~ 6~om wh~eh the m~g~at~on~ depend,

the above ~hown app~oaeh ean be u~ed ~ueee~~6ully 60~ 60~eea~t~ng

the ~~ze and ~t~uetu~e 06 m~g~at~on 6low~ 60~ a p~o~peet~ve

pe~~od, ehang~ng the magn~tude 06 the m~g~at~on eoe66~e~ent~ ~n

the model [5J.

In this way the MPM can be differentiated as independent

with its own significance in the IRD system of models.

II. FACTORS INFLUENCING THE SIZE OF MIGRATION FLOWS

The differentiation of the population by age groups is

of capital importance for the determination of migration flows.

In this respect, the working age of the population plays a

determining role in the investigation of factors which influence

population migration. This enables to investigate the

place and role of labor resources in the unified IRD system of

models.

In view of the above, we can reach the following main

goals:

more precise differentiation of the MPM and the other sub­

system models; (in the latter, labor resources take part in

defining the efficiency of their activity);

the system analysis of factors which influence labor

*The computation is made by D. Philipov.
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Silistra Bi-regional Projection
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resources migration;

the MPM requirements can be sent to the other sub­

system models; and

more precise definition of the MPM interdependencies with

the unified IRD system of models.

A general idea concerni~g the relations between the labor

resources and other subsystem models· in the region is shown in

the scheme presented in Figure 2.

Generally we can see from the scheme that the relations

of labor resources with the other subsystems are interrelated:

labor resources supply other subsystems with a labor force

while the other subsystems supply the labor resources with com­

modities, facilities and lifestyle scenarios.

The formation of the labor resources by subregions and

their movement can be expressed in the following way:

= Kt +n _ Nt +n + Mt +n ± cpt+n
p p ps ps

where

Kp = demographic growth of local population in

subregion p (defined by formula 1 ) ;

N = population in out working age in subregion pp
(defined by formula 1 ) ;

M = the number of migrants between subregions pps
and s (defined by formula 2) ;

CP = number of commuters between subregions p and s.ps

(3)

Since the basic regional input-output balance will play an

important role in the equilibrium of subsystem elements within

the region (including labor resources) it is necessary to

include in this the differentiated separate subsystems as a

basis for the allocation of labor resources.
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Regional Input-Output Balance and Strategy Models for Regional Development
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L x: t + L x9rt = L A:. x~t + L B:. x~t1p 1p 1J JP 1J JP
jsJ q*r jsJ jEJ

+ Ct zrt + 13. zrt L x:qt
i + (4 )1 1 2 1p

q*r

i E I j E J P E P

= volume of i-th product produced in p-th sub­

region of the region during basic year t;

= subregional index within the region;

= import-export index to and from the sub­

regions of the r-th region;

= volume of i-th product needed for the produc­

tion of unit of j-th product (for current produc­

tive consumption of the separate subsystems);

= production fund coefficient;

r

q

A ..
1J

B ..
1J

Ct
1

Z
1

= volume of i-th product for final non-productive

consumption (Ct. = assortment coefficients for
1

participation of the i-th product in total volume

of the production for consumption);

= volume of the i-th product for consumption by the

non-productive subsystems (8. coefficients
1

analogous of Ct.).
1

The differentiation of subsystems in the regional balance

makes it possible to differentiate the labor resources allocation

viewed as productive resources which may be expressed in the

where

x: t
1p

following way:

+ v x~Vt + L
m4 JP

L
jEJ

L
qrt =mp

v 1x~t + v x~It + v x~IIt
m JP m2 JP m3 JP

(5 )

q;4:r
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where

q

=

=

quantity of local resources in region r by m-th

type of qualifications (m = 1,2, ... ,n) in p-th

subregion during basic year tJ

index of labor resources movement to and from

other regions;

coefficients for relative labor resources parti­

cipation in subsystems producing products for

current consumption, for productive funds, for

final consumption and for non-productive subsystems.

Summarizing the labor resources by columns of the balance

makes it possible to derive the total quantity of labor resources

used by different types of qualifications in the different sub­

systems and by the subregions of the region:

L =mp
iEI

v .x.
mJ JP

(6 )

The gross wage by subsystems and subregions of the region

may be expressed as follows:

where

v. = I v .y .x.
JP mJ ml JP

iEI

Ymi = normative wage by m-th type of qualification in

i-th sector.

(7 )

The balanceing of labor resources within the region by sub­

regions enables us to derive the differentiation of the conditions

by subregions, both ,with regard to labor resources utilization

and to the satisfaction of the labor resources and the population

with different products, services and facilities. The differenti­

ation of conditions concerning labor resources, can be shown by

subregions within the region, and outside the region as follows:

the differentiation of labor resources by qualifications

(m = 1, .•• ,n; n+q) where: n+q = index differentiation outside

the region;
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differentiation of labor resources by the obtained wage

volume V. (j = 1, ... ,m; m+n) where: m+n = differentiation
J

outside the region r;

differentiation of labor resources participation in dif­

ferent activities:

L.
V . = ---.l...-xmJ ..

1J
(j = 1,..., n ; n +q )

differentiation of the population by satisfaction with

products for current personal consumption:

a.Z a.Z'
1 1

K K
P q

(the second fraction here and further refers to the differen­

tiation outside the region r;

differentiation of the population by satisfaction of living

space:

Si Z1 l3 i Z;
K K

P q

differentiation of the population by satisfaction with public

services and facilities:

differentiation of the population by potentiality for educa­

tion:

differentiation of the population by availability of health

care services:
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differentiation of the population by availability of

cultural facilities:

differentiation of the population by environmental quality:

The above differentiations in living and working conditions

of the population and of labor resources in different subregions

of the region, by its deep entity, express the factors which

form the population's motivation to migrate from one to another

subregion of the region, or out of the region. This means that

accordingly, the extent of the differentiation by the different

factors is necessary to differentiate the relative subregions

of potential inflow or outflow of the population within the

region and out of the region. This shows, on the other hand,

the objective fact that a~ a ~ule, the labo~ ~e~ou~ce~ di~t~ibu­

tion by mean~ 00 the ~egional input-output balance (~e~pectively

by mean~ 00 ~ub~y~tem model~) will alway~ diooe~ by the ~eal

di~t~ibution 00 labo~ ~e~ou~ce~ exp~e~~ing the p~open~ity 06 the

population to mig~ate to diooe~ent ~ub~egion~ 06 the ~egion o~

out 00 the ~egion.

In this respect the following inequality will be valid:

L
jEJ

Lz,t+n - L
ps

Nt +n ~
p

jEJ

(8 )

(the elements are taken from formula 3 without considering the

commuting patterns and Lr,t+n is derived from formula 5 throughps
regional input-output balance). The above difference is due to

the fact that the deriving of the labor resources size by means of

regional input-output balance and other subsystem models has

not taken into account the factors which provoke population

migration. The above circumstances raises two basic problems
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to be solved by the IRD system of models: the fist requires

that the real size of the migration processes be defined taking

into account the factors which provoke them; the second requires

that the migration processes be regulated to the direction which

would satisfy both the criteria used by planners and the personal

incentive of the population.

The factors influencing the migration processes are compara­

tively well investigated, and in this respect, La Bella's investi­

with applicable character [4, 5, 6] deserves special attention

It is necessary to stress that for potential migrants the factors

expressing the differentiation of the potentiality to have dif­

ferent commodities, services, and facilities have an entirely

exogenous character and for planners it makes it possible to

forecast them and at the same time, to forecast the possible

decision of the population to migrate. The objeet~ve eha~aete~

0b the m~g~at~on baeto~~, a~ p~ev~ou~ly ~tated, make~ ~n p~~ne~­

pie po~~~ble the u~age o§ eommon teehn~qu~~ bO~ no~eea~t~ng

m~g~at~on nlow~ ~n both ma~ket and eent~ally planned eeonom~e~.

Thus, it may, in principle, be accepted that the index for

migration q ,propensity to migrate respectively from the p-thps
to the s-th subregion of the region expresses the fraction

between the number of migrants and the population size in the

relative subregion:

Mt +n
t+n = ~

qps Kt+n
p

The above fraction is a function of the differences of the
I

above mentioned factors between the subregions of the migration

and the subregions of attraction which provoke differences in

the expected profit for the migrant (see A. La Bella [2]):

where

=
R C

f(a, 6R ,6C ,6h ,6h ,r, Lps ' Vps )ps ps ps ps , (10)
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where

6RpS ' 6SpS = existing differentiation inthe costs and

benefits of population living in different

subregions;

6h:s ' 6h~s = expected differentiation in growth rates of

the same factors;

r = discount factor;

L = differentiation of the potentiality forps
finding work;

vps = expected cost of the move.

In this regard it is necessary to stress that the differen­

tiation of the factors for migration by subregions of the region

requires that a comparison be made between the subregions of

the Silistra region and specific subregions outside the region

but not, as some authors propose, with the average level of the

country's conditions. This is necessary because the average

level of the factors of a country tends to compensate for the

differences between the specific attractive subregions and

reduces their real power of. attraction in the modeL

The further investigation of the problem requires that

the place of the MPM be shown in the IRD system of models.

III. PLACE OF THE MIGRATION PROCESSES MODEL (MPM) IN THE

OPTIMIZATION CYCLE OF THE SYSTEM OF MODELS FOR INTE­

GRATED REGIONAL DEVELOPMENT (IRD)

The lack of general concept for the system of regional

models requires that only the main stages of the optimization

cycle of the system of models for IRD be treated. Therefore,

the following statement may be accepted: the optimization of

separate subsystems has to be realized with restrictions of the

labor resources by separate subregions of the region, which are

defined by the natural demographic population growth, (i.e.

without population migration) defined by formula 1. The possible

population movement (migration processes) has to be defined at

the subsequent stage, after deriving the expected real volume
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of migration flows and taking into account the influence of the

factors which provoke them. This makes possible the MPM to be

differentiated into an independent model. On the other hand,

it is possible at the initial stage of the optimization cycle of

the system of models that a solution of the other subsystem models

be made in which case the surplusses of labor resources release

by subregions of the region. These surplusses influence the

optimal decision of these models which is derived considering

the final expenditures and efficiency concerning labor resources

movement within the region.

The ma~n ~tage~ 06 the opt~m~zat~on eyele 06 the IRV ~y~tem

06 model~ w~th ~e~peet to the ptaee 06 m~g~at~on p~oee~~e¢ may be
6o~mulated a¢ 601Iow¢:

Stage 1: Elaboration of Prospective Regional Input-Output Balance.

This balance may be elaborated on the basis of basic regional

input-output balance, the limitations derived by a prospective

national interregional intersectorial balance and by the demogra­

phic growth of the population model. In this sense the prospec­

tive regional input-output balance will appear as follows:

je:J

x~+n +
'1p

x~r,t+n =
1p

je:J

A.. x~+n +
1J JP

je:J

B.. x~+n
1J JP

( 11)

i e: I j e: J p e: P

The prospective regional input-output balance has the

following constraints:

x~r,t+n ::5 I
1p

je:J

constraints for maxiumum import of production in region r

from other regions qi

(11 a)
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x:q,t+n 2: E
1p

jeJ

constraints for minimum export from region r to other

regions q;

ieI

constraints for minimum final personal consumption;

constraints for minimum volume of production for consump­

tion by the non-productive subsystems;

A .. x~+n :::;; A
1J JP

ieI

constraints for maximum volume of material resources;

t+n -
B .. X. :::;; B

1J JP
ieI

constraints for maximum volume of capital investments;

V .x~+n :::;; L
mJ JP mp

ieI

( 11 b)

(11 c)

(11 d)

(11 e)

(11 f)

(11 g)

constraints for maximum quantity of labor force by different

types of qualification and by subregions of the region. In

this case the quantity of labor resources is derived by

formulate (1) and (3) without taking into account the size of

migration processes and commuting patterns;

V .y.x~+n :::;; V.
mJ 1 JP JP

ieI

constraint for maximum gross wage.

(11 h)
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Stage 2: Optimization of Separate Subsystems

The optimization may be realized using local criteria and

taking into account the constraints assigned by the regional

balance (11). Generally speaking when the separate subsystem

maximizes its final income, the volume of this income may be

derived by means of summing up the relative columns of the

regional balance and will consist of the following elements:

L p.X~+n L
t+n

L V .Y .X~+n L
t+n= A.. P.X. + + a B .. P.X.

) )P 1) 1 )P mJ m1 )P 1) 1 )P
iEI iEI iE! iEI

revenue current wage costs profit (12 )

material costs (income)

where

P. = price of product j;
)

a = percent of profitability referring to the value

of the installed productive funds.

Thus, the income of the separate subsystems will represent

the difference between revenue and production costs and has to

be maximized:

max {L I
iEI pEP

( 1 3 )

The result of the optimization of the separate subsystems

will be new quantities of their elements in the framework of the

assigned constraints which will differ from its quantity in

regional input-output balance. As far as labor resources are

concerned (viewed as productive resources) the difference

obtained in the result of the optimization will be:

iEI

V .x~+n
m) )P

iEI

v vt+n
V .x.

m) )P
= Lt +n

mp
( 14 )



This requires the new quantities of the subsystem elements

to be included in the regional input-output balance (11) which

will appear as follows:

L X~+n + L X~r, t+n ± L vt+n L A .. X~+nX. =1.p 1.p 1.p 1.J JP
je:J q~r je:y je:J (1 5)

j=J

where

t+n zt+n Sizt2+n +B .. X. +0.. 1 +
1.J JP 1.

q~r

± L
je:J

vt+nX.1.p ( 15a)

balance of additional volume or reduction of volume of

product i as a result of the subsystem optimization and

of required labor resources;

+ (15b)

q~r

balance of product i intended for export in the case of sur­

plus or for import in the case of deficit in comparison with

its quantity in the prospective regional input-output balance (11).

Stage 3: Strategic Type Models Solving for Development of the

Region

The goal Jf the present paper is not to investigate the

entire optimization process of the IRD system of models

and to solve all its problems (this is the goal of the general

concept), but we will expose here only the outline of one

feasible model of a strategic type. This model is based on the

alternative development of the major productive subsystems

depending on their efficiency and caused by that development

redistribution of the resources within the region (including

the spatial relocation of labor resources). Hence, the optimi­

zation in the regional aspect is realized by means of the crite­

ria of higher rank, compared with local criteria of the separate

subsystems.
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Feasible criteria of such a strategic type model may be

the maximization of final personal consumption and the consump­

tion intended for the non-productive subsystems by an assigned

assortment structure:

( 16)

The constraints are taken from the regional input-output

balance (15) as a result of separate subsystem model solving

(13) without taking into account the constraints for the re­

sources by subsystems of the region (including labor resources).

L x~r,t+n =
:5 I

1

jEJ

L ~9r,t+n 2: ~1

jEJ

.X~+n =
L V :5 L

nJ J m
iEI

and so on following the constraints of (1 1 ) .

( 16a)

(16b)

(16c)

The result of the strategic model solving will be the

relocation of labor resources among the subregions of the region

the quantity of which will be:

L rr,t+n + L rqr,t+n = V x~,t+n + V x~I,t+n + V xIII,t+n
mp mp m1 JP m2 JP m3 JP

jEJ q*r

( 17 )

+ V ~~v,t+n + L ~rq,t+n

m4 JP mp
q*r

The required quantity of migration flows originating from

the above solution may be derived by the following way:

"t+n Kt +n _ Nt +n ( L rr,t+n + L rqr,t+n
M = -ps p p mp mp

jE J q*r

- t.mps ( 18)
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where

MpS = required size of migration flows from subregions

p to s, of the region;

K = population size derived by means of the Leslie model;
p

in non-working age;

model [ 1 ] ;

N = population sizep

lim = additional partps
are expected to

of the population (families) which

migrate because of their relation

with the labor resources movement.

The section of the model in parentheses represents the

size of labor resources [derived by formula (17) as a result of

the optimization decision of strategic type models (16)].

It can definitely be claimed that the above allocation of

labor resources by subregions is submitted to the requirements

of the strategic character for the development of the region,

but it does not directly reflect the propensity of the population

to migrate between the subregion of the region and out of the

region. Nevertheless, this is an interesting fact that the stra­

tegic decision provokes alterations in the conditions and in

the factors for migration but in some cases some of these factors

will objectively favor the migration movements, while others will

restrict them. This requires the expected quantity of migration

flows to be derived. This size should be real in the conditions

consistent by the optimal decision of the strategic type models

for the development of the region, taking into account the

influence of the factors to the migration.

Stage 4: Defining the Expected Quantity of Migration Flows

The expected size of migration flows might be expressed

in terms of Rogers' model [2] in which the migration rates
t+nq are derived by La Bella's model (10) and at the conditions

consistent by the strategic type models (16):

{Mexp,t+n}
-ps

= G {Kt }_ps ps ( 19)
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where

{Mexp,t+n} = vector of the expected size of migration flows
ps

between subregions p and s for prospective year

t+n.

Ven~v~ng the expe~ted ~~ze 06 m~gnat~on 6iow~ make~ ~t po~­

~~bie to ~ompane them w~th the ~o-~aiied nequ~ned ~~ze 06 m~gna­

t~on 6iow~ wh~~h ane pnovoked by ~oiv~ng the ~tnateg~~ type modei~.

The difference bet~een the required migration size and the expec­

ted migration size is represented:

~t+n ± Mexp,t+n = ~Mt+n
ps ps ps (20)

The feature characteristics of the stages treated so far

show that the difference (20) has to be reduced to 0 (zero) when

it is positive [because the expected size of migration flows is

undesirable with respect of the optimal decision (16)] or to be

realized in the full size when it is negative [because these

migration flows are needed with respect to the optimal decision].

The problem is, however, that the provoked additional size of the

migration flows or the prevention of the undesirable size of these

is connected with sensitive additional expenditures out of the

expenditures considered in the optimal decision so far. Th~~

nequ~ne~ the pnobiem 60n the neguiat~on 06 m~gnat~on p~o~e~~e~

~n a b~oad ~en~e to be tneated ~n ~onjun~t~on w~th the 6~nai

e66~~~en~y 06 the m~gnat~on 6iaw~.

Stage 5: Regulation of the Migration Processes

The migration processes regulation, in essence presents a new

model of a strategic character, taking into account the efficiency

and the expenditure additionally and directly provoked from the

migration flows. In this case a criterion of higher rank has to

be used which meets both the global requirements for the develop­

ment of the region and the incentives of people who take decisions

to migrate. But prior to answering the question of how to regulate

the migration processes, it is necessary to prove which size of

the migration flows is to be regulated in order to be effective.
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The answer to the latter question is predetermined by accepted

stages of the optimization process. From the optimization

process, we can see that the part of required size of migration

flows which is coverd by the expected size of migration flows

is calculated by means of the strategic type model at stage 3

and hence we can claim that this size is effective. To an~we~

the que~tion whethe~ the di66e~en~e between the ~equi~ed and
expe~ted 6ize 06 mig~ation 6loW6 i~ e66e~tive, it i6 ne~e6~a~y

to make an a6~e~6ment 06 the e66i~ien~y 06 thi6 di66e~en~e.

The following more general formulation of migration effi­

ciency may be adopted: a given additional size of migration

flows is effective in the regional framework when the difference

between the additional income and costs per capita provoked by

this migration exceeds, or is equal to, the net income per capita

calculated at the previous states of the optimization cycle:

where

jEJ
L

jEJ

v~+n + B .. x~+n
JP 1J JP

Kt +n
p

(21)

6Q
ps

; additional income from migration expressing

the difference between income created in sub­

region sand p of the region as a result of

different labor productivity.

where

6C ; additional expenditures for migration which
ps

expresses:

6Cps1
; the expenditures for living space

6C = additional expenditures for municipal servicesps2

6C = additional expenditures for educationp S 3

6C 4 = addiitonal expenditures for the developmentps
of health care services

(22 )
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and so on and additional expenditures (salary

or other facilities) which will provoke the

propensity to migrate = C Or generally:psn

where

~C = ~c 1 + •.. ~c + ~cps ps psm psn (23)

gross wage within the region;

realized profit within the region.

v. =
JP

B. ,x. =
1J JP

In the case when the effectiveness of the additional size of

migration ~M is claimed, a problem for the regulation of thisps
migration arises, i.e. it is necessary to create conditions which

will transfer the expected migration size (19) into the required

migration size (18) which is needed by the optimal decision (16).

The problem may be solved on the basis of La Bella's model

(10) in which the additional value ~C has to be added with thepsn
aim of provoking the additional migration size ~M • In thisps
case La Bella's model for forecasting migration flows may be

transformed in the model for migration regulation.

Kt+n • q + ~Mt+n =
p ps ps

f (a, ~R ,~C ,ps ps

Yps' ~Cpsn)
(24)

As shown, the additional value ~Cpsn which plays the

role of regulator of the migration processes exists at the

same time in formula (21) for the efficiency of the additional

size of migration which ensures convergence between the efficien­

cy of the migration and its regulation.

The interdependencies and the sequence of the stages of

the proposed optimization cycle may be expressed in the block­

scheme of Figure 3.
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IV. BASIC CONCLUSIONS AND REQUIREMENTS TO THE SYSTEM OF

REGIONAL MODELS AND TO THE MIGRATION PROCESSES MODEL

1. The elaboration of the IRD system of models requires the

investigation, on the one hand, of the factors which

influence migration processes and on the other, the reverse

influence of migration processes on the development of

other subsystems of the region.

2. The migration processes modelling from the aspect of

the factors which influence them and of the techniques

for their regulation are adequate in centrally planned

and market economies.

3. In the demographic population growth model including

the migration processes (2) it is necessary to differen­

tiate the population by main age groups and basic sub­

regions of the population allocation must necessarily be

introduced.

4. In the basic regional input-output balance (4) and the

prospective regional input-output balance (11) the main

sectors and activities have to be differentiated by

subregions of the region and the consumption has to be

differentiated by subregions of the region.

5. In the basic balace of labor resources (5) and in the

prospective balance of labor resources (17) the alloca­

tion of labor resources has to be differentiated by

subregions of the region by qualification types and

by subsystems.

6. The differentiation of the conditions which reflect the

factors for migration of the population (10) is necessary

to be made by main subregions of the region and by con­

crete subregions outside the region, but not by average

conditions for the country.

7. The dependence of migration flows with labor resources

utilization and the participation of labor resources in

other subsystem models requires the migration flows to

be treated in a specific way at different stages of the
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optimization cycle of the system of models for regional

development. Therefore, it is impossible to apply only

one model for defining migration flows. It is necessary

to use, in sequence, different models concerning the

migration processes, closely connected with other sub­

system models with the region.

8. The interdependency between the models of the separate

subsystems (in horizontal line) and the links with the

regional balance and with the strategic type models (in

vertical line) requires that the efficiency of migration

processes and their regulation be also realized in

horizontal and vertical lines. Hence, the full cycle of

migration processes modelling may be treated as a

hierarchical system of models of two levels.

9. The defining the needed size of migration flows (adequate

to the optimal decisions of other subsystems) and the

defining of the expected size of migration flows (adequate

of the incentives of the population) is a key problem of

the migration processes. The difference between the

required and expected size of migration flows raises the

problem for their regulation.
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APPENDIX I

TWO-REGIONAL LIFE TABLES AND POPULATION

PROJECTION

SILISTRA - REST OF BULGARIA

TOTAL POPULATION, 1975
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,..~ rr.k A T t nN FRn t \ R.nF.AUL TO
AGE -rnTAL SII~ISTRA ~.Ofo.BUL

el (·i • ~ ,) I,' \1 ~ 7 r~.;"n0"'~7 0'."'0f,'1~l"0

'5 ;"I. C'lv. .7!"!f, 1 ~. (~(;;rWf'll r.~.(lIk/j0'00'Ql
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I 5 'I'!. CilVI C'tJ 31 o!. (iI(~(.HI31 ~.~~O'[IIOJ~
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TnTAL rnp[!lATIOH S'(~Tf"l

••• t**.' •• '.··***··**.*

Ar,~ P (j P I i l AT I (1 ", AIRTH5 OfATHS
A.i'~rllllf~ rEF< CF 1,1 T ARSnLlJTE PF.RrFNT ABSOLUTE PERCENT

~~ .... f,7r:.,S7. 7 • fo '.I B 7 li'l • l?l.00~liJ 3Q44. a,3835
s b37 Q4? 7. ~~i?lq~ Iil. "'.OlVlOll'l 320. 0.3551

1 ~, f:.?7rJobf? 7~1Bi.l7 ~3R. t?I.lb 4 6 27l!. 0. 3 ri'I 45
I ') h"~ A 1.l9 3 • 7.~1~1 ~3~4q. 1~.3r;lC; 455. 0,5057
2 (I, 6r:.,')~V~. 7.C)'187 05261. 4r;.1~~"q ~?-3. eJ.bQ24
,,~ h Q (i'?5 Q • 7 • 9 r~ P, Po ~~ R'7 61 • 2~. RvHB 712. 0.7Q1J
H, 577~4'lt. f':-."p,a 1?~jf,3. B,34017 142, 0,8241
3') 563~q3, 6.i.I'S'? 3b ub. ;>,. 5?r~q 1l?l2S, 1,13q2

IH' h'.'J7~~. '1.2 1 ;',1j 414. r.'l.f.t31?0 1658. 1.8a2~

Itr; b "(? 13? 7 • ? Ij (~h 71~ ~.'1~3? 27~a. 3,~0q8

'5 ,~ ""5'2 7 • '1.0 4 (9 fII. l?l.'H"~l:1 4pt6l. 4.5157
55 Hl?h 1 • ~ • 2~ ~ q ~. 1'l.~~0Ir;, 312&, 4.1412
n~ !!4'1~hc... ').1')21 01. OI.L'I~~()l 1~38, 8.'114
h~, 3Q P/:'lc? I.l • 4 A ~ I~ Ii". (:lI, r,HHHIl 1 Pi1t'l. 12.85cn
7 i,l "lH?1\i:,9. ~. ~Yl? ('I. OI.vW~'" t aC;~H , 16,123';
7') ''''H~H' • 1 • Q~ ':) ~ VI. ~ • (1 ("!'l VI 14~lc;, 16,243t>
8V'l 7[JQf7. ~•• i'\ r:;; ~~ I r. ".V1~(1l0 lk:\652. tt.8:5Q0
Ae, /1 p. 7 1V' • q.SC;R' ~. (1l.(1l~(1l~ 1051.12, 11.71&1

TIjTAL FH"71~r:.,. 1!i11?i.~""iH' tl.l/Jb29. , 1M). liHl (ill 0 aQQ14, 1"'0 .1'I0IiH'J
CRlJD~

M. AG~ -~". 3?~b ?4.J519 &Et,1taS

MIGRATION OBSERVEO RA.TES
4BSOLU1E PERCENT BIRTH DEAl'" MIG~ATI0N

141. &,3&51 0,O00000 0.005 Q08 0,000211
115. 5,lq19 0,000000 0.00050Z 0,ellll180
585. 2&,4108 0.000560 0,000431 O,O00933
701, 31,Q181 ".03103Q 0.000713 I,IlH'HI01
2Qa. 13,4537 CII,09961 Q 0.000Q51 0.e11455
143. &,45&0 0,05&154 0.0(1112131 0.000Z07

A4, 3,7923 0,0i!0683 0.001285 0,000145
50, 2.2573 0,(JI0&472 0,001819 8. eQH1I089
28. 1,2&41 0.001440 0.0112.12 1.,eI1ll44
19. e1,8578 0.000!122 0,004~e0 e.ellfll30
13, 0,58&Q 0,000000 0.00&&05 0.ee1021
8, 0,:5&12 0.0000210 0,0UJ036 0,011122
8, 0,3612 0.O00000 0.01 74 31 lZI,lUJel18
5, 0,2257 0.000000 0.02'511 1,111113
4, 0,180& 0.000100 0.051314 0,11111114
3, 0,1354 0.001000 0,08&540 l,e11118
2, 0.0903 0,11"10000 °.1 420113 l,eelei1
2, l'I,0903 0.108000 0.21 6424 8.111041

2cH 5, 100,0000 0.222103 0.5"'528 8.013515
0,01fJ511 0.01030' 0.001254

18,5451 24.433 9 18.&'3121 20,!429
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PRnRARllTTYf:S nF ["lVING ANn MIGRATINr.

*****.******************************

h'f::(j J I)'~ SILI~TRA

**************.*

" r, P: (i~Ar~ ~llr.RATtnN FROM SILISTRA TO
~JLlSTRA p.. OF • Al.JL

(~ c~.r"'3b6~LJ 1t1.9~b"'ba 0."'27278
c; Vi.0L'1133Q 10.973531 !i'.(i'!2~130
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Ar; F OEAT4 MJGF->ATION FROM R.OF.BUL TO
::>ILJSTRA R.OF'.BUL
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t <; ;~ • ~' ,~ 3., '7 k1.0V11q7~ t".QQi.l453
?,I L' • ,,l 0 4 7 .5 1 Vl."'H~08qq 0.Q q 4371
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'" G' \:. t·~ V.l~~ i~ • VI ~ C?l (lI3 1 ~.qlb52(i\

f, ~1 ',~ • \ ~ 7 4 1b 11'1 • 01(.'1 r.H1 1 t (Il.Ab2r:,73
7l) i',,??73b~ ~.lIlC'lv.'!C'la 0.772"221, ".~~"r.~?" ~l. ~1~ Iii! ~2~ ~.t\{J~qr:,8

s:.V\ "~ • ' 2 ~ ~ ~ lJ ~, .c.HIl(;l'~J6 VI.41b581
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F.:XPf-f,T[O NtJMRtR OF SURVIVORS AT EXAer AGE )( IN E4CH REGION
***.************************************************

Ar.f AGGRFGAHO Al'~ E" PIt T TAL RfGION OF COHORT SILISTRA
*** ********** **. **********************************

TOTAL SILISTRA R,OF.8UL

VI 2(."~~t'I"'. (, l£'1"V10Pl. lQ1~000, 0,
'5 1cna4,.

'"'
q~33'5. 93&07. 2128,

10 1q~1i:'6? 10 Q62el?, QlI3Gl1. 507?,
1'5 ,q~1C'lq~ 15 Q6~f..2. 8P1493, 155b9,
?~ lq21!ll3~ ?~ Q'5 801, &7121, 2868l'!.
~') 1''H 156. 25 Q5310. &241~, 32897.
"H) 19D1t38, 30 Q1l1811. MBab. l4-;QQ.
3') 188~~b~ 3'5 Q41 Q 3. 1586 4 3, 3555l'!,
tJ!3 lP,7?74~ 1J0 Q33Qt. 5 7397, 55994,
t.l') 184~&6. fJ5 Q2?-V'il. '56176, 3be'?S,
5C'l 181e1lib. 50 Q035li. 1547&4, 3'5591.
1]'1 '7r;~5a. ,5 81297, 52634, 34&&4.
61(l 1bb173'. M~ ~27ft'1'i. 49'5'5D1. 33155.
~5 15?-1~8. 65 75637. 451?" • 3t'151b,
10 '3~5Il.q. HI b"&~", 3811&, 26 4 31,
75 'vH'82Q1~ 75 l.IQ84l'1. 2933"'. 20511,
R~ 637t7t2', 6~ 30832, 111530, 13302.
A'; tH~5t7t8. R~ t~850" 7472, &378.

Ar.£ INITrAL REGION Or COHORT R,OF.BUL
*** **********************************

TorAl SILTSTRA R.Or.SUI-.

~ 'liI~~CI\~'~ C'l. 100000,
'5 971Cllf:l. 42" Q7~&q.

t ~ q6f\b(o~ 72)" 96790.,., q~f-l!7, 2i;?Q. 96418"
i? ,~ Q"'312'1. 361. QS921.
;>e; 45f\q6~ 1.11111. QS40&.
~el q53~4~ 4ba" 94890.
'5 Q41a3. 471,. Q42&1,
1.I0 93B~3'. 4l'1. q3402.
45 92bf:l5~ Q7b. q2188,
5'" q(in[~0. 4bA. 90232,
~5 A7'7St,' 'IS?. 87304.
f,r?l 834"8~ 4?9. 83Cll39,
br, 7n5t'11~ 393. 7&1A8.
7:;'l ~'5983. 333. &5&50,
71:) 5e;,9A~'. 257" '50723.
P.0

~~:~~~
155, 32115"

Ar; &7. 15SQ2"
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~,J IJ ,... PF. ..t rl F YF- h Q S L 1v ~_ n Tf\, t. ACH R£:: r. rON a v THf. I NIT 1AL. IJ til I TeoH0 RT
****************************************************************

AliI: Ar,GRf:GATEf;
*** **********

AGE.

***
INITTAL REGION OF COHORT SILISTRA
.*********************************

a.Qp~I?I~~

tJ.831?8 9
(J.82?14q
4.8!~tC;1.I

/J.7C}0 73'
OJ.7bb17b
4.7~81.12{J

tJ.7'l:2f:1;>;>
4.oC;t 7/jA
tt.S7~~t(,

4.(jS136~

tt.26C;~?q

3.'n~881

~. :d41i":~~

?$1,q2~~?

?Q!CJf:!'2 7

1.1bS1"7
li'.b 7Q V'l2Q

£j.9~83b5

a.813'12'1!
i.I.8~6&~1

q.7q~5q8

11.771787
(1.7523 72
(j.l?444f,
I)." 8Q'=i9&
4.hJ9797
~j.5&3CHOl

1I.i.l1.I131r;;
!j. ?C) 0 e;,,, 60
3.q5~'4r;

3.~06081

2.8"11",
~.l''I1~a!7!q

t.117l?ll.l7
~.b~4"37~

I~ • 81.1 ~, 70
".b18 4 17
4.290S~3

3.6903b1
3.23834q
.s.Q164975
C!.cnPl13& .
2~9t'l1~~4

2.83q3~1

2.7735~1

2.6849~0

2.,5458#'
2 •.~"h76#'
2~~A2417

1.bB7b:S"
1.t714qa
0.62~t'lu3

0.339518

"'.~~iH95

0.1951210&
~.51bt'l:S8

1.1~b2:S7

1.53Q438
1.1,)87397
1. 7li370 q

1.788592
1.80lc.l476
1.7Q0l40Q
1.756375
1.6 q 5l&b9
1.S Q1779
\.423~&4

1.1
'

3529
r'l.81.15315
01,4920",4
12l.2Qa7Q5

AGE INITIAL REGION OF COHORT R.OF,BUL
*** *-***-.***************************

TOTAL SILISTRA R.OF.BUL

Ij • q ~ 7" 5 ,
ij.~Qq15a

4.837677
1J.8~3nril

4.8~3f,7q

4.779q8~

4.75240?
4.7156047
!I.6b3f,9R
4.S 8 4123
l!.461al~

lj • 2 B11 b [.-) ?
3.Q 9Q 21 7

.S.'&?'~i?I
2.q?4~7q

?~9"'2Ll&

1.i?13207
ril. 723~B"

Vl.~~lV1ql

V1.fMJl2784
0.QJ0l74S9
~'.01523'"

(J.~?il)512

~.0225136

~.0231477

~.023q21.1

0.0i?3 Q42
0.023b06
l.!J.0?29Q6
1O.02?Q!t1
o~ 0l2051&6
0.0181&1
0.Olt 47 &2
0.17110293
0.0~5S43

1i1."H113l7ll&Q

4.q2b"1~

4.8a6370
4.A3~217

14.81t181.&f\12I
4.7831&7
4.7573Q4
4.728Qa5
4.691723
4.b3975&
1.I.5&lil517
l&.1438421
4,258"84
3.978671
3.5 4 3Q38
2.Qt?jQ317
2.ril85QSl
1.207&&4
0. 7 20&37
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SURIJIVOR5HJP PReJPOR Tr ONS
*••• ********************

RE r; I W'I Sll-IslRA
*••••• ** •• ******

TOTAL 5Tl YSTRA R.OF".BUL

"I {\ '. 98i;lhd q ~)'.q5/J.1R~ 0.P!~6U2q

5 l~. 9qli~27 ..l ~ Q 2 8 q 7 ~ 0.t'l6q~54

10 0.9QIHH1 0.8Cjq8R~ 0.138124
1 1"5 0.q9~14~ \1.1j171?11Ol 0.1191'178
?~ 0.q944f~#, 0.9uh11.lb ~.046350

215 r'.9q4~btJ ~.96q~6q l'I.~24qq5

~~ ~,.qq?83" 0.97b4('12 li',eJ1&434
35 ~.q8q"2~ 0.918fl68 101.0t~q~0

1I'i.l 0.q~l.It'lq" 0.916788 0.001308

4" (1.9 1 311l77 ~.9"6~4q 0.0OJ5Q129
r; (.II Yl.9S5i?61.l 0.9'51 lJ 30 0.0~3834

55 r".Q2Qa9q 0.926454 0.003tl145
{,CIl ~.R82.3~7 0'.8798t.l] 1'1,002464
65 \~.81?128 ~.BU!t.l11.l 0.002315
7~ 0.b9"4 7 5 1d.69415? (11.0&'12323
7S \/l. 5 .~S 159 0.5~n52S 0,002234
a~ ~.SU~2111 k1.S432b3 (3.001937

Rf.l;IO"l ~.nf·.HIJl.

**.*****.**.**.*

TOTAL SILISTRA R.OF.BUL

21 e.q~41il71 0.CIlC'oI7l36~ "'.9133707
5 ill. qQ7 "33 ~.P.lCIllO!~b l1J.99b627

Hi'! lJI.Q Q1 11? 0.0el1825 0.Q 95286

1" 0.Q9S81.17 0.'~014~8 0.994359
?0 l?'. Q9Sl'}f)9 0. ~HH'J6~S 0.9944"-'''
?5 Vi.CJ94?3, 0.~t'l033~ 'l'I.993897
~~ Y'I.qq~?b3 1i1.12191~.?12 0.99?V'52
Vi ~.q8Rq891 0.000113 ~.q888&8

4121 iiI.Q B2931 ~.(i'I(Il(llP'47 0.98288 4
45 ~.q73233 ~.l'I~I2I~3? ~.973202

'50 0.9594CJ'3 0.0(l1v.Hi'l3' 0.9'5qU&2
1)'1 (,1. q3"2Q~ e'.~"'0Q13" 1'1.934?S5
h(ll 0.89(J1t.l~ 0.~(iH"~2\ (".89P.l722
", ~, • A? ~~ q 2 A ~.~,H?10t'l\~ ~.82V'qlfl

7'" e,.71b99a ~.t?l~Q101f, 0.716978
1~ V".'5789f,'i ~.00~V'l2c; "'.5789'10
AQI 11.59c711,? '1 • {iH'H~ '" 3 t 0.S9b711
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TnT Al ~J LJ ~1f~ f. R (\ F 't' fAR ~ TU tj ELI Vtn. T•

*************************************

AGE pnTYAL REGION OF COHORT SIlISTRA
*** **********************************

TOTAL 5lLTSTRA R.OF.BllL

c" 7r;,.2583'~ 48.739~Hn 21.51842CJ
5 65.3tJ9 CJ4 5 113.aCJQ712 21.451'1233

1 c·, ~~.5·SbI52~ ~q.281292 21.255226
\ 5 15'j.72CJRQ7 314.CJCJ~707 20.739189
';'i/, r;o.q333~lljll 31.:HHH48 lCJ.6329S?
?5 1Jb.155151o 28~'2162(l1"'''' 18.l2I93515
:H' (J 1. llVl3 \ ll1 ?l1.CJQ7C!l25 1&.4"'6116
y:; 'b.(,1R6 9 6 22.0?b287 14.6'52407
Il0 ~1.q891e.0I 19 .125284 12.86381 4
/J'S ?7.34q3~?- 1b .28S963 11.~63338

Cjf1 ?2.78539~ 13 .512462 9.272930
'l') tA. '3'Hl('l7f, IrlI.82 7521 7.';16555
t,:' \4.,~94~201 6.272934 5.8?-tc'J8b
65 1:71.t35'17-; 5.90&1&A LJ.2?,CJ307
7~ 6.~2q:~q(J 5.~?375t 2.8~5642

7'-, S.lbH2?Q 2.13bI1 r, 1.fd21\lJ
R :" 1.751 /HQ ~.qf-1.l6?1 0.'78&799
RC, v'. h 31.131 ~ ((l.3~CJ578 0.29LJ795

" r, f !l'JI TT AL RFr.lnN ('!F CU~O~H R.Of.BUl,

*** **********************************

TOTAL SYL tSTlH FoI. Of' • BWl

'il 70.9982bR 0.281928 10.716339
5 ~~.r"1ill61~ 0.2AvH\87 ~S.789734

P/l l-1.22t iJ7Q1 Ci1.278104 60.943367
, t; C:;h.'~8:Hq~ kl.2H1f:laa 5~.P3148
?- 'I 'il.c;6V" 08 , ~.255a14 51.31346b8. v

?~ 1I;:'.75b/J~C:; 1r1.2~49V12 a~.52t503

3~ !~1.976i.12C:; 0.2\2316 41.7&4111
3r., 37.22a",?~ ~.188A39 3'7.CnS183
(,I (1 ~?.C:;lil~~bq ").16/~qlC:; 32.343456IJ, ?7 .HLl'J~'7, O.1/.1'1973 27.7[,11369q
'591 i?3.2b055~ 0.11 7367 i?3.143183r.;,

P~.lQqt3'i 0.~q1.l371 t8.7047b3
bi/1 '1.1." 8 53, 11. ~H 2::55a 14.4 46\80
oS t(;l\.51CJ31.7 Vl."'SI808 \Pl.Uh7509
7C1 b.'l51?lFo1 ~.~n3&i.l6 ~.q23C;70

7 " LJ.~33LH \!l.(ilt8A84 1,j.014?53
B0 1.(n68q~ V,j.01il85 92 1.9283211
85 V).723bo6 0.003"'49 0.72'11637



AGE AGGRf,r.ATEn
*** **********

AGE
***

- 41 -

EXp~CTATIONS Of LIfE
********************

JNITJAL REGION Of CO~ORT SILISTRA
**********************************

~ 7~.n282qn ~ 70.258316 48.139883 21.528429
5 67.q3a~4? C; 67.836 4 18. 4S.57~1?!34 ??.2bb384

\0 63.l'Ibb17~ 1(:,'1 F::l2.q2b?'5a 40.831Q55 22.0q4297
1.5 58.177(i'19~ 15 E;l3.01t12101 Jb.42a94? 21.589268
2~ 53.35?89Q ~1f1 53.16549~ 32.672112 20.493382
25 4R.bt'l4ASc; 25 {18.~at,7Ql4 ?q.442856 18.Q83849
30 43.8r;p;~H" 3~ LJ3.':l8111Q 2 b .372383 17.30879&
~5 3q.l14796 35 38.Q399'15 23.384212 15,555731
tJ~ ~4.Q3q6IJ(i'I 41'1 34.25c?QI6 20~47815~ 13.774166
45 ?9.8I:)S7f\~ as ~9.b62693 1 7.&&3542 11.9q9151
-;0 25.431'51 7 50 25.217527 14~q54'7Q5 10.21,2733
55 ?1.2111,5 7 5'5 21.~13353 12.403051 8.610302
n~ 11".217756 -'0 17.~41315 1~."'Ql2943 7.038372
-''5 U.57537, ~5 13.4~~18A 1.808590 5.5q1598
7", 1~.4021:)7n HI 10.261197 5.q,R-;30 4.3426~7

75 1.73"'106 75 7.'6~&c6 4.2"5Q30 3.274&96
8~ 5.786576 8 ~~ '5.b80 tJ 8A 3.128(,14 2.551873A, 4.6011!?l19 85 4.58042\ 2.451886 2.1281535

4Gf I IJ IT I AL RfGION OF COHORT R,Of.RUL
*** **********************************

TOT4L SH. IST~A R.Of.8UL

!,~ 7r~. 998~6A 1t'.?R1Q?S 7~.7t&339

<:, h~. ,~~ 391,1)p, ~~?R9C?58 ~'.7r;~397

I :.-~ 63.i?~b(::'7A ~.2R711Q &2.9169&1
'5 'i8.J3Q'HOI 0.280~34 58.05qq37 ,

?-0 53.')1J~287 [0.26522(1 53.275C'l&3
?5 Q~.782997 0~245083 l.l8.5379144
.sV' 11 t.I • (~ 2 190 t'I 0.22?~h2 43.799240
3, :iq.2B Q6l.l6 ~.\99.31B 39.091l1328
1.I~ ~4.1)2b~&;a ~. 175659 34.4'50703l.l, 30."'4A87", 0.152132 29."9&738
5~ 2S.~(J55018 0.12qU~' 25.51&108
55 21.421 96 1 0~11'111538 21.314423
El ~, 17.3 94\97 \1."'~b&85 11.30,175126, l.~. 7505&2 0."'6 7721 13.&82840
TV'! t~.543q56 0.0,0992 10.49 29&4
75 7.911,8a 0.0]7l'lU3 7.874142
8e: 5.8q26&~ 0.02b\38 5.8&&524
Bc.5 q.t)21b!~ °.01 94 69 4.602147
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THE ntsc~~Tf MnnEl OF MUI.rJRfGTONAL OEMOGRAPHIC,GRO~TM

******************************************************
*****.**********._ •• *****._*******.*-****-***.********

MilL TI~EGrrlNAl PPOJECTII)N MAT~IX

***********************-*******

PEGIMII SILIsTRA
***"'.******"'.*"'.

A(;E FIRST QOI~

S fl. TS TIU R.(1F.~lJl..

0 ~~00>'l1'll0C7! ~'. 001~e;,~91

'5 Q1~0"\1lb14 ~.0~~(?l71.1

q~ 0.~81b14 (i. ~ 13805
15 ~.3373ArJI ;~. W~.3q1!l3

?r1 9l.al~hq" CIl.CIl12l.16\
?5 &ll.l Qba9R ~.0fi:'4Q15b

~~ (?I. V'J&f~2b~ r" • C1 (~ 11 12
35 t'~~t'5113 c;,.elQJ~252

40 0'.~lil.:&h9q ~~. 0~0068

45 lIl.VlQll1.l63 11. ~HH~~2 t
'5 [-\ 1?I~(~~D~~'-1 til.IH'Ie00Ql
,':j ('!. 000CW~ l?I.el~;J!~Q10

60 0.~HH'I"'('J~ 1o!l.0"'~000

65 V'I.n~0~0V! r.'1.Q!Ql;'H'l~~

70 lil.0~(!l~eJ~ 0.~~~~0V'1

75 ". 0IilvH~:W r". ~~"'0lil0
R~~ 0.0PlQllilCilOl Pl. r"0~Ql001

AGf SURVIVORSHIP PRorORTIONS
SIL.ISHIA R.OF.8Ul

C1 (il'.Q'4tROI vl.02bl.lr;?Q
') ~.q28q7:~ ~.Q16q654

t til VI~~'5q~88 ~.135tt?4

t 'i V'I~d77r."7t~ 0l.11Ql"78
i?~ 9J.94b146 (1.Q\IJIHS0

25 L'I.q~qV!b' i.1. CiI? l! qqlj

W C' ~ 97b(!ltI? 0.131..,1I31.&
3, 0.Cj7~~bA f1.(Il,V'qlj~

tJ (~ ~.rHb7A" "'. ~;H 3~8
4S [~. qb 0 ~~ 4 q II. t1l15 012 q

c;0 ~ • 9 c; t 4 .~ r.~ i/~. OlC.qR3l.1
55 v). q?t-iJ'il1 G\. "nB045
f, \~ C1.H7g8tJ~ iii. t~~2l.1b/J

hl5 0 • .R1r'!tJ!4 I,~ .. '7' ~1 ;> ~ ! C'\

7 :' ~.hq'J1';c"J !.1 • li1 'I'> 32 ~

75 0.5~3C;~'; ~'.0012?,S4

8 ~~ 0..'i432h3 Vl.vH~1937
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REGION R.OF~BUL

****-****.******

AGE FrqST QOW
Stl.I5TRA R.OF.BUL

0.('l~l~00~

~.~ 0~("O 1
~.~HH~2IJ.1Q

~.017101J7\

(}l.0r'l018(~

c;'l~f2I~(WI5b

~.~0(~017

0. ~,~~r~~"
o.1i'I~1~~~ 1
(."c. 1~0V1~~~

t'I.~0~~t.:1~

r~. r~0\1'V1Ql0

(~.0~~0l~Hll

l~. ~t'I(;HH~(1I

~.v'C:H"~0'"
~ '. ~(J\~~Ii'I~
'7'. idlil~(}I("(1I

Ql • ~H~ ~ 0. vHIl
0.Ql~0q38

0.(,lIQ1525
0.3Jqa2~

~.~82~b'3

QI.lac,218
(II.()I~7383

QI.~lq533

1il.(,l~:~824

rJl • (,II Ii'! Ql2 78
IA • ~ IIHHH1,1 QI
c~.ft,H!l"000

QI. ~~00CH'l
(I\.0t?1C,00OJ
(1\. vWl0000J
()j.~00~0l'J

~.!?~0!?0121

AGE SUQVIVOR$HIP PROPORTIONS
STLtSl~A R.OF.BUL

(il.~0~3b3

0.t~~10(,l1b

r.0~1825

QI.~~1488

0~0e1V'b65

~.0(}1~33"

C".0\?l0l?t2
~~O?l(ll'13
C'.0~C~Q147
9'.0(.'1V'!t'l3?
(Jl.I'lCi'V'I~31

C). CWf/l~35

(~. ~'0~(?I21

Ii". 0i'tHHH?
~.0P1t'1t'11b

'1l.00QH1c5
~.t-HH'l"'3t

Ql.l183707
r". ~qbb27
(,lI.Qq'528b
91.QQ435Q
~, • q q IJ /J ~HI

Vl.Q cnaQ7
(". QQ205?
r".QR88b8
Vl.9 A2864
~.Q13202

",.<p:5Qa"2
~.cn4255

1i'I.8QQj72c?
0.~2t'191b

r;,.716978
t'I.578Q40
~.5q1,711
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"ULTI RfGI0NAL POPULATION PROJtCTION
** •• ********* •• *************.******

-.._------
POPLJL A T I O~I- - - - -

TOT

6b75~1.

f-:37Q42.
b2 7 r."2.
6iAiJ9S.
".,C;~~q.

f) Q\A2C;ct.
C;77~4~.

l'ih Ben.
b~!J7'~.

fd?7T.2.
61"1~'.
H ,;;>~ 7.
IJ tl 9bh5.
3Q,?h2.
?B?7~q.

lb A881.
7aQ71.
Li871~~.

SIL1STRA

14h8".
15~~qb.

'IJ6~7.

1218?
, .~ 1 i!" •
, Y~~i?l.

'3 7 8a.
l1r;7CJ.
"H4?.
111)77.
tt5CJ~.

6 7C17.
88\,.
7ib".
{lQqA.

2b21.
1 19 ~.

A r; q '.

b52871.
b22 B4&.
61!,4C'15.
,,26311.
,,4.?,213.
,,7~.5ltlq.

~b'3ijr;b.

'~18t4.
622q~8.

,,211'5'5.
M'l~537 •
'3b45~0.

440 8 50.
3640 CJ b.
i'7 77 11.
'0&2"0.

73
'
84.

478~1.

8,51337.
----

P f i~ r r:: ~ j TAra f) I S TR. r Ii UTI [) ~I

- - . - - . - - - - - -
AGr.

~

~

to
Pi
20
25
~~

35
41il
45
50
55
~0

be;
1~7,
B0
Rr;

TOTAl.
M.AGE
SHA

TOTAL
7.h.~H7

7.~~~q~

7.1847
7~31,7

7 .5~tH
7.9r"ijB
".bt!3tl
6.£lC;~.?,

7.?72A
7.2lJ'1b
7.'147Q
4~c?;iQ

5.1,21
lJ.£l8~~

3.?~q.:'

l'.qVi~

I.-l.AC;q,

~.5C;8'

I (:'IeJ./lt'!'t'r-I
31)~.V')"

10C'. ~OI~HiI

SIlIST~A

~. 32'!1
A.55&5
~. ~\.:l76

~.'H~48

7.1.l3CJQ
7.Q0"q
7.A128
".563~

&.7121
6.e;~lq

6.;f,Q3
~.~H2Jlb

i.l.qq~i.I

LJ.~~'7

2."3?q
1. 148r;"
(".,,7fl2
0I.~fib9

t I~ l'I • ?I 01 (.~ ~1

3~.b03V'

2.0.21'

R:OF.RUL
7.0347
7.283b
7.1615
7.3241
7."tAl
7.~~88

b.S cn8
f>.4'530
7.2A43
7.2038
7.~'57a

4.2632
~.1t;53

'J.4q1&
3.2476
1.9443
~.,. 8628
~.5'5q6

lrJl0.tJJ~~0

35 .3&11
Q7.9785
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.... f.AR lq~1i'l

--------.-
POPI,JL ~ T I (')~- --- ..

.GE TOTAL SILISTJ.lA R~OF.BUL

0 7 (H, 8 'i'lq • 15?-001, ,,9t b etB.
5 "5~813. tlJ25t'l. t,,4i'b2?

111 63",41.17. lQ"5~, f,2t 7cP.
15 6215j?h4. 1 H21, 61\';)43,
?~ f,558i&S. '1'-'1&, (,2i&C?28,
25 "5;'lQl~. .t~8i&", (,3qi~a,

3~ b8b27~. 13 7 44, -.72'J~0.

35 5 n, 7Q. 13l)7A. ,"iqbC'l\.
lH~ 5t:.j 7 1Q2. l1]ql!. ~1.lC;;1q~.

U f, 6?~~ 9?Q. 11 c;<n • ,,1;>$33.
~0 61S7 Q4. 1li?27. "~115"7 •
,5 SQVltb1. • '\Vl46. 5/Q 1 11).
,,'" '3abR~q. b2?6, ~4~bl.?

6r:., !J9Ir,~4"". 77h"'. ~q.?bqb.

7~ 32't39. 'i Ali?, 315.527.
15 ~(~?,q~ • 341 lJ • ,qql~I.l,

R0 'Hhh3. • 40?, Qf,2f,el •

BS tlIH"~0 • "'5~. 44~30.

rOT 8q1~?1.11. lArll2~OI, 8.,q3~1l!7•

PERCE"-lTAGf r)!STRIBIJTIO~- .. - .. - - - --- .. -
AGE TOTAl StLISTRA ~·.OF "R'-lL

Cil 7.~H6a 8.1I353 '.8&54
5 1~"S203 7.qlZl~q 7.3Pl83
\~ 1.V1q~7 I,:l.,aqq 7.~715
tIS b.Qf,8t 7,flt lJ 4 b.9.,4R
2~' 7.til~bV'l foJ.uab3 7 .0qtH
?5 7.26 72 7,t267 7.270~

3'" 7.b480 7.62
'

3 7.&484
"J5 b.3A7& 7.!;~5tll b.3~41
40 b.2~q5 ".323~ b.c07<?
4, b.QC;3? &,4354 b.9638
c:; ~~ ~.P,"'2h ~.?3~t n.87SS
C;'3 ",.c;7~q 6.';>98 b.')8&1
h~ 3.8f1C;~ 3.45,3 3.8737
b5 ~ .IH.28 IJ.~Vlql 4.46h0
10 3.r:;7P,Q 3.22'54 ·3.58"\., c;

r'.?~7A 1. Q?77 ~.2"4&

8~' 1 • ", Elf3 ~ ~.77R3 1.0q41
AS :~.t.l(Hq VI. 3hi~q 0.5001

T0TAL 11':'\;,'. n':H'("; "'10. t11~V'le 1~".el0~(lI
M•• GE '1;.7'584 34.2~"t '!5.1Aq~
SHA 1 ~~.V'''(H~ 1?r-l0At.? Q7. QQ18
L 41-1 1.L1?Fl127 1."'213A2 1~02~2b6
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YEAR 19~,

----------
pnPIJL AT lCHJ

- - - . .
AGE TOTAL SILISTRA r.( UF ,8UL

0 69c;7H'I. 1«899. &80872,
'5 f,9Sl.I97. 11.1755, ~8",74c?

10 b5c;332. t3~Aa, &41 447.
15 63l.1622. 1..3'732, 62~889,

20 6?-?671. 12(HUI. &09721,
25 b3?1~3. l't~06, &21297,
30 b(.j833b. 1~662, f.l35b74.
35 68"'973. 13563, l,b7l.1l1 ,
1.10 50flA7!. 13"3'51, 15535?0.
a5 f5tPb9S. l' 155, ,36539.
50 QrtJ7??7. lt2~5, c;9598?
~'5 "q~HH'13 • , (,117 ~PI, ~80l~2.

6~ 551329. 102Su , ~~1ft:l7'i.

65 ~!JR8Q2. r-;aar;, ~03l.1~b.

7111 328foo8b. b?q~, ~2?:S89.

75 2"S~136. arnq. ;:>2&ft:l9b.
80 1171 11 7, 16Sa. t15c89.
85 '~?917. 765. 51 4 42,

TOT q, 7i?Aq~. tR?997, RQ8Q8Q8.

p E1:01 CF. ~H AGE rlrSTRlalJTlU~1

- - . . - . . .' - . . .
AGE TnTAL SILISTrH R~OF.8UL

0 7.5Sr:s1 A.1415 7.5737
'5 7.5821 8.\,')631 7.~123

1~ 1.1(!1.I2 7.5872 7.1352
, 5 b~q18(J 7.'HHll b.90&C;

~'" ".7~r,li? 7,0'135 b.7824
2'i 6.8Q7c; h.?3!?b b.9111
3111 1.V,l6B~ ".9193 7.~71~

35 '7.'1238 7,4113 7,424l'1
4'" 6.1 7 99 7,2qb~ b.lS1,
45 5. QH'I8 b.ltI'H,~ 5. 9&8?
'50 b.b198 ~,14C;1 b.b?95
55 b ~ {! {H17 15.81.172 b.4c;2A

"" b.e;,1011 '.hvn2 b.01A7
&5 3.367~ ?QQ7b 3. :nc,(ll
70 3.5B3C? ~.441S 3.~Af>t
75 2.CS~8q ??Po7a 2.51S~

60 1.277' '."'t~5 1.2824
~5 0.",346 (~.41A?t ~.b39'"

TOTAL lC'10'.~00(l1 1(ll"'.QlC1l~'il 1 ~12l. 0tH'ltll
M.AGE 3"~lA9!? 34,92"0 ~b.2149
~,u H"Vl.Ol'l'~r.'I 1.Q(jl:;~ q8.~li'l'5li'l

LM1 1.!)???4Q 1,Pllf;,S~2 1.0~2~81
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VE"AR lqq[71

._-.-- ...-.-
P(jPUL AT I mJ.. .. .. .. -

AGE TnTAL 5ILl5TRA R'.OF.811t

~ 691,7:3. 15~'~h , 6 76524.
e, 68ab36. \~lJ"4. 6 7tH12.

10 69~R~~. 143Q?. ,,79U7iJ.

'5 o~3451. ,'511'1. 6t.+Ql3u1.
?0 bS,qq~1. 129t-R. blq~j22.

25 blQ5<n. \2b52. ~~6q41.

30 b?9"C;t. 11?'b()l. 611191.
~5 ~433?7. 124<U~. b3~829.

IJI1 b731.l 7 B. 13"548. ~001'0.

as '557?tt. 13~613. 5 4 iJ143.
C;~ 5~3~:B. '~R'6. 522217.
55 5ti?5R3. , (·17 18. c;7t~b5.

6~ C;S1<nVl. qcniJ • C;41 9 Q6.
65 4Q1(I)"'5. 9V'i53. a8t"i7?
7Vl 25:~,3~~ • 41JaQ. 24q~84.

7l) t?Vi53 7 • 4~77. ~3t160.

API LS3""~b • 2 1(, t • 13A90\S.
6C, f)qFJ,tl. 1~ 1 ~. b8798.

TnT 932Abf,9. 18,)3(i'~. qi43363.

PfRCF~~T ior.(-. f'TSTRTHUTI0N.. - - - .. - .. - - - .. ..
AGf. TIlTAL SlLI5T~A R:OF.RUL

~ 7 • /1 1 _~ Ii ~t1 ,QC; 7.3qQ1
Co) 7. :B'H'I 7.~V\5? 7 • 3 tH}h

H~ 7.lnMl'.'I 7.'16f:o,r; 7.4313
t5 7. (MJl48 7.1/I7 1J7 7.0~33

20 6.7747 6.qq~2 6.'(7r"t?
~~ b.biJ18 6.~278 0.03801
~0 b.74~t? o.CH"fj b. 7Sb7
35 ~.Bqh? 6.741.l~ b.o993
'Ifli 7.219iJ 7.o?12l3 1J 7.2196
'15 5~q73t 7. [.,,20 5.9512
50 ~.,.713q '5.A3~~ ':J.7'1~
';5 b.~4" C;.7K3~ b.254a
h~ 5. cnnt; 5. 'S,,'-'b 5.Q21A
h5 t).?,,34 a.87/.17 5.2713
7(}J 2.71H~ 2. 4 VJU" t!.7242
75 2~5?iJQ 2.~blq ~.5282
Bill 1.(J?b4 1.1bb~ 1.QH1
FIe; 0.1l!83 ~.'4~" 0.7li24

TOTAl- lC'1~~~~!'JIQI t ~H'I. t'i,1.'''0 10~. "'t:'IC'lOI
M.AGE 3b.';>~4 35.[1111 7 1 ~fo,.548l?l

SHA 1~ ~ • ,~ 01 ('I ~ 1. 9 A64 q8.01J6
LAM 1.0'f,q~t? 1.~'2b1r; 1.01 7[)17t
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VEAR lqqr;
----_..-.-

POPULATlnN- .. .. . .
AGE TnTAL StLI~TRA R~UF.RUL

~ 1>1l?l8~A, 1~ 1)115 c; • ,.,85 8 14.
5 h80l'(.lIl, 1 aM);? ~6r;Bqq,

, 1PI I,H~~?q, 'llt1~. ~b8qtq,

15 r,91R7u. 1. ~ ~ t '5 , ~1AC!59,

.?~ bli0l141, 121151, ,.,38~qCll,

2li b29A"6, '''''s:l1. ~1"1~P5,

3 ~, n1bcH7, 12 Qbtl. 1\03 5 '53.
55 b?LJ\q~, 11125, F,13~65.

(J~ ~d62/Jb , '''302. fl23 9/Hl.
4Ci 6",9Q8. 1.~~H'. 64~9?R.

S~ ')4?2 QIJ, t?~~1, S2qb~1.

,5 ~11396. 10hH. C;e11~A9.

6~ ~tla?r;~. qq4~, r;34,SQl0.
65 I.Iql'S/!.~. A751 , ui:)2 792.
10 LJ W3""~b. 7 .~2b. 39Sb80.
75 'Alhq~. 5r~ q? 1 7 85Q8.
~0 1361 79. 2~LJ1, t 33B38.
RS 7Q,?Q5. 1 t 7 ~ • lRl11.

TOT qab~q~.:;. 181J)M~. 9;27,,8Q7.

p~ RCftJT AGt: DTSTRIAUTIO"l- - .. - .. .. . . -- .. ..
AGI:. TnTAt. ~ILJ~H'A R~OF'.AUl.

i-' 7~{~~5b ~.r'~i.Jb7 1,:5927
5 ',1Q'/14 7,H051 7.178QJ

1l~ 1.2171 7.r;42{~ 7.~1~~

I 5 7.~10b 1.?176 'f • ~ 1 13
?~ b.~7b(?l ~,b5'51 b.6AGH&

?5 b.hQllR b. 1 1 Po 1 b.b'~?1

3" fl.r;(1J~t 6.bb2l1 b.506(')1
Vi h.r;9r;l.I 5,94'-'0 6,b08"
00 h,7228 ~,c;7c;7 b.7?5A
45 b.QquQ 6. Q8c;q b. CJ 951
5'" 5.73~1 ".77~R 5 ,7CJl 9 1
r;c; './~~3n ').,~qt 5./J~1~

b~ S.1')[.,7 ,,;, .~ 1. Ii 1 ':). '7 C; q'j
6':; ~.lq3B l.J,h177 5.2C1\lI?
7~ ll.?r;83 ,.q1~0 "'.2652 \

75 t • 'H QA 1.6~;?q 1. Q252
B(1J 1.4V'Q 1..?I)1t? 1. 14 U27
~C) vl.~:HQ lil.h2Qb 0.8421

TOT AL 1~r'. vH~;71(l\ , ~.1 Ql , ''I ill '" 0 lQleJ.00017!
f'1.AGE ~".1S'H, 3r;.l1 Q 2 ~b.179(J

SHA 1. ~YI. "'1il~W 1,'H66 ql3.~)232

LAM 1.01a505 t.",~qb,q 1~(1'4MHI



- 49 -

YEAR t' 01 ~~ (ll

.......- ......

POP lJ l. A. Tr "N- - - --
4(;( TOT .~L 5Il15 TRA R'.OF,~UL

~ 72~?R7, 1,tH,0, 7'~52?1,

5 &8Qb52, Il.1"1 4 , 6750~R.

10 f.,7RqrJlS, 11.l?3fi. &61.1610.
'5 b61l'l69, 13354. bb7 7 tC;,
20 6~q?I?II.I, t29C;,. ~1ft0rs4,

~5 F,47S?5'. '2t?1i'C;. 635$2~,

30 "'2C;2~b, ,~aq5, ~127at ,
3S I,lte?5B, t?2Q1, ,Qa 4 hl,
4~ ~173tq, 10 Qr;7, 606 3,.,2,
I! 5 62C;~~0. t~~l.I~. ~133~4.

5~ 61.1 4 276 , '?~7', ,.,31*"04,
C;5 '2r.127 (l. 1201"9, 5~~C:l"'5.

l,eJ 1.J 7171.12. 95"." 46817,.,.
6t) fJ84702. 8 7&5, a7S Q37,
70 l.I ~n II C;~. 1li'9A. 'C)b~52.
75 ?RflR03, ,""92, 2 8 3111,
80 t051?1C;9, 1&')4. 1 03 4 l'l1.l.
~5 ~, 143. 127h, 7q b 61.

TOT QC;Ql1l(!'), 1~~1.I07. 94ld2b9a,

PERrnJT Ar.;[ I)I:;lRHllJT!O~- - - - .. .. - - - - --
4Gt:: TOTt\L SII,.ISTR.\ R~[JF.HLJL

" 7,51 r,H' 7.Q93(.1 7,5l'l03
5 7. 1, q,~r; 7.75h;' 1,179?

10 7,~7io\C; 7.555.~ 1.0"89
1'5 7.1!?!1!" 7.~~A7q 7.1Q1t3
20 1.1~38 h.R73Q 1.190'21
?S b. 7Cj t"3 ""."7'7P. ~.75b8
3~ b.C;\i)q 1,,"'~17 b.Sln7
35 h,~H ~? ",~271 h.3701
IJ i~ ~,~·~~IJ l:i,sqC;1 h.(4I.1t\~

IJ c; .... "?l..1(o., ~.~<n~ o.~23?
5 ~j 0.1174 ~.7;>''';J h.'173
r;t; S,lJ?~C; ~.a\t'l5i) :'.4QlQQ
I, (A ~.q~11 c-.; • '1 775 4. IH92
I,c, ';, f1t.d 1 I~ • ,,5;:-S ~.~f,t1
1~~ £!.?~br; ~.7b7'j 1.l,t?Pi3
7') :~,rql? ~.7(A?b 3,111 n
8~ 1.0 Q SO 1",~lth~ 1.~q97

RS lJI.o'.\{Jb~ ~.1:>·"1 kl.8aQ4

TnTAI,.. '",~,"(lI0t'1 1 ,,~, r~H~(i1!'il 1011!'.~l"JIl?IOI

M,4r.E .~h.Ah?3 ~".0111 3 b • 8 A21
SHA 1~0. [1::'1·;'01 1. Q64'-1 Q~.~J5b
L4M 1.~13a3~ 1.(,lI(.H047 1~~135bt



- 50 -

--- ....-----
POPlIl ATION

- - - - ..
AGE

TOT

7347a2.
7(~876c.

b8Bcn4.
~76q'7.

b7~?44.

bRr;r;qq.
bl.l37R7.
~2t~AO)~ •
b~'p;~o.

fo.0b7QS.
hV'l8hr;~.

blA125.
4Rb0"Q.
lJ?r;llbC;.
~q78~4.

? BQ 12b.
tbhq~n.

b2~0I8.

151~8.

14#'21,.
14255.
13aStl.
liP0b.
12 7 tB.
12~3q.

l?~?q.

,_~t03.

\'11 7 31.
11681.
12rJ,77.
, 11 Qq.

A4?7.
111l,q.
(.lqn.

2 7?4.
qL.1?

R~OF.BUL

71qb:~(J.

~9q13'5.

67"H7Q.
665~03.

6b5~38.
~72Hq7'.

631.748.
6\Z18~7&.

1592428.
5 9&064.
r;9f:,978.
6elh0tH~ •
1!11163VJ.
1117~H8.

39~7?5.

~6alq2.

,~42h3.

bllrt.".

Pf~C~NTAG~ UrSTRTBUTIQN- - - .. - - - . - ~ - -

TnT A\...
H.A(,r.
SHA
LAM

1.5 7 26
7.304~

7.~cl1;.?

b.Q17fA
b.qq03

7.0nnl
b.f:..351
6.3Q4?
b '• .?"3 v~ '5
b.2C:dQ
b~?731
h. H~l
I) '. (:,r?lQ2

4. :S8ri~

':J.,,,,o?
2.Q7q~~

1 • 7? 1 \~

C~.haC;:~

ln~~.~i7\i'V1

3b.~a7~

,~rj\.VI"'~'V1

I • [1 1 1,., ~ lJ

SlL1STRA

7.l'l8Ql.l
1.7344
7. S3F1t.ll
7.t1l.1'!
b.718q
h. 7 112
h.:~hh4

n.'lQQ
~.3qQq

5.~7{J8

~.17~R

".38fd
~.q?2v.'

(J.(15f-l
:C.7~q4

;.'.f>llIk~

1 • II/~ V' :~

Ci1.Q7h9

! ·w. "'~~r'r1

."'~.i'3t?7

1.4ljQft'!
1 • (ll ~~ ~ 7 1 ~

7.~&4~

1.2q('3
'."'823
6.9743
b.QQS7
1.0730
b.b40S
b.3Ql1
b.2?-72
b.2f-C;tI
b.275~

b •.Hl'I3
4.qqlt
'1.383'"
4.1~7V1

c.cHH~

t.'?h~

0.048"

11:'1~'. (1~t"IQl

~b.85q2

qR.1i:l51V'J
1~fd117q~



- 51 -

YfAR t!llIl?l

---.------
POPlJL AT t 1")1\1.. - .. .. ..

AGE H1TAL 51LIST~A R~UF.RUL

~ 7 ~~"q~~. t~' lA, 123572.
Ii 7?~qA", ,ab7~. n183~8 •

lV) 7 LHc1'H~, 1/J?~', ~q2813,

15 ~B~~l;jq, lJI,Hrl, ,,12"72.
2~ "7~qiJq, 1.?787. "b,3~?,
2~ 6711i.\Q2, tt:JiJ"a. ~b?42q,

'0 ~81htl2. '?C-;3~, ~bqlOlB,

V:i I,38 A l.iJ, ltqaq. ~i'bq25,

l~ ~ b1.~~77. t2135. ~~1442.
4C; c; qiJ 22"', 't~5iA. ~B2:S7~.

5Vl r;QOl5C;i? ,~~4v17. '5 ~ I2J l/~ a •
,5 Sd'3q~l.I. tIt .~ i'. • 572822.
M.'J Coj774r;i~. 1121(.1, r;b624Q1.
65 !i_42~~2. '~8~3, 422 Ci 6Q.
7~ 311q?~7, 6 A3t!. 3 Ll 2373.
75 ?8c;~qq, 4 Q4 1. ~8l'J158,
~0 lb7HH1, 2h:SQ, ,bar:il.ll.
85 qq5~7. lIJ8S, 98~23.

TnT q 6·11 q, b. lAQ13Q. qb£!8177,

PFPCF.:NTAGE ntSTRI~UTTO~J

- - .. - .. - .. -- - .. -
AGE: TnT4.L SIlISTIH R·.UF,RUL

\1 7,C;2_4Q 7.Q671 7.5152
') 1.363Q 7,7357 7,:SS6"

t 0 7.2~2' 7.,,~qQl 7.1QS7
t 5 h.C:UPi) 1.l l183 ~.qA'S

2C:' b.F\6b'5 ~,15q2 b.86q~

~r; 6.R741 h,56 Q '·1 b.6801
3 ~1 6.9iJ28 h. b·lfH~ t? b.94qC;
35 ~.~~b6 ".2b6~ b.51sa
up, b,;>lJ~6 6,3qr;~ 6.2ab7
45 b.~52~ ",2t.1 15:5 b. Vl 487
s; ~~ b.Oll)r" c;,U85t h,~25c;
~c; '.9/J713 r,.~b11 ':i,9qQ4
6~ '>.O~1E' r"q~~~1 S.BA1'
'-''=' a./J~A" ~,tq83 4 • .sq3~
1~ ~~.r;C;;bR ~,"~2l" 3.55SQ
7e., ~.Q~~q 2.6~42 2.q[llq~

~ (1 1.1~2P. 1 • .59e;,Q 1.,~qQl

R5 1.0H~ :;1.78?5 1.~'8'

rnTAl l~r".f~rH'('I 1 (A 01 , ~ [., w~ 1~n,0~etOl
M.AGf. ~b. t; 7b Po 31,. ~8C;1 "'6,8~6"
SHA 1 W' • CH'! ~~ ',' 1.t:n~f) q~.t1"74
LUI 1 • ~1 1 , $l ., '" 1 • ':\ ~., ~ ~ IJ 1 l~L1t~?-ac;



- 52 -

'YF.A~ 2C'11c;,
-- ....... _--

POPlIl. AT IOtJ

- - - . .
Ar.E TnTAl SILIS1RA R~UF.RlJL

~ 74?8'i3. 'C;1.51, 7277~2.

5 72f,871. la~8R. 712183~

10 7;:>'?Aq. 11J~tl1, Hlf,941 "
15 7~15""bq. 13':;48. ~ql~2~,

?~ b~3214. 1283"'. &70384.
?S b7~8". 1?-538, f,58~80,

3~ f:l7~qq7. 123121C'i. &580Q7.
35 b7&376. t23fH". 6&JQQ5.
QV'I 631782. 1\7(1f,. fl~~W"b •
45 ~03t1A. \\B82, c:; 9 12'37.
'5 PI c;18~18. ltIJAQ. -;bb 8 2Q.
55 !;,bb&:;A6. ~q2~, C;5&bbfl.
t,fi'l c;455i;lQ. Il1.l:~n. S'sSlQ".
bS '1a?~5. q~qS. Sl11.l39et.
1~ 3Sc;?IJ3. 7998, ~a7~u5.

75 .?50'1?3 Q • (174Q, ;:»4549O.
8~ 1htlktJ9. ?bQ~. ,"2~PI&.A., qqb~rl. P13Q. 91Ue9.

TOT q9Vl7(~iJ4. H~q$j1f;. 97172~".

P f RCF-_ tJT Ar; E I)J.$TRIRUTIOM

- - - - - - - - - - --
Ar,f: TOTAL SlL IS1Rh R~OF.aUL

0 7.tlqR? 1.CJR18 7.4888
5 1.:~3bq 7.7:S8!(l -'.3291

10 7.28(}Jb 7.5585 7.c75\
,I) 7. t 1b8 7,1376 ., .11&4
?(Jl ~.8qb? 1,.7 f;Ql b.t)QRQ
2~ b.7711 l:l.bIll51 b.17U4
30 b.772Q b.Q7 cn b.7787
35 b.A272 ~.5223 b.8:B2
40 &.3771 6.\&&Q b • .s~12
I.I~ 6.~~7B b.f?59r; b.~6a4

r;~ 'S.8:HQ ","'';2Q 5.6:n?
55 r-;.7\9(11 5,?2f,t 5.7287
MJI ~.-;0l65 5,aa~8 ~.5\'l77

f-'j ~.lq0q '.?(I!22 'J.1Q07
7P.l 3.'~5~ a.~131 5.~73'5

75 2.,?C;Q 2.~'~i?! 2.~263

80 1."b lJ CIl t.3Q25 1.o"Q~B, 1.0lC'l'5b l-A..1580 1.t.HQl5

TOTAL 1~~'.lil~0~ t !'IQI. r."0~~ 1L'l~.~00~

M,AGE 3b.7787 3f" V,qa 3b.'~69

5HA 1" V' • ~ Ql ~ QI \.qlb~ Qij.08a0
LAM 1.~'I'qi?l7B 1.C'lfJl l1 a1b 1 '.0Q1 Q 24Q



- 53 -

---..,-~----

POP Ill. AT 1 fl!j

(.)

5
H'J
1r;
~V!

2S
3~

~5

I.I~

as
Ii!'!
,5
hQl

65
7",

7~

A'"
85

TnT

Tn Ttil

1"~~1'.
75V"Qf,I).

1251b~.

71Q?lB.
7~1?1UIJ.

h7QA37.
b6691.15.
665Bl:S~
~f:l~Q3~.

~21V''-2.

f.i8f,Q73.
'5a~I.II~.

52Q.'ri'lB.
U85A39.
i.l22V'QI4.
2') IJ 5«.~ •
14/Jb14.
qA.?~b.

Sll.ISlI.'A

15?14.
'-"'21.
, 4 3b 1 •
'SbjJ.7,
'~QI2.

'~S8a.

t?-H0,
1214Q.
1?191.
Q«blJ,
11'521.
H,q/J q.

9()1r-1.
4tcB.
~r~~Q •
')r;1)8,
2"1.l~.

11.1'1',

7.58\198.
7162'11,
11P1dVlU~

705':lQl.
b89~.~i? •
fl61253.
65 4516.
fI'i3b64~

6",,739.
"09548.
c.5

'

51.1C'j2.
51.138QS.
'52""'9~.
1J167~6.

alael8S,
?a~q86.

1 4 ?134.
9,,795.

PfRCFNTAGE f"IISTRIAIJTlON- . ~ - - - - - - -- -
AGE

TnTAl
M.AGE
Sf.lA
LAM

TnThL

7.'i2'51
7.~"'2'
7.?445
7.1A~'

7~~1al:i

~.7911

b.bn2 Q

b.hl;,lb
b."P.27
6.204'"
5.8639
~.r;iJ30

5.?A1Q
a.BS3b
4.?lnA
?.542 Q

1~4453

r~.9A' 4

1e:0."''''~~~
3b.7tP;

leJ~.~0l0ril

1 • (:' 1~:3 7 A

SIl.ISTRA

~.V'll'~(.j

7 • 7~ 11
7.'b15
7.t7C12
6, 1 '=I A1.1
6.6261
n.51~1

h.'3qh~

h.41Q(A
h, W~,Q
~,r,Ab"'~~

5.1bC;(~

«.A'PU
a.7Q3Vl
4.21bQ
2"Q2b?
t.~37'1

~. 7581

1 rJl~" 01;-'(71(11

3h.3~28

1,1:19 7 4
1.~~~~c)C)

7.St~3

7.2 cn8
1.~J84

7.1853
".0!A1
b.fQ49

b.b&58
b.bC;hS
b.bR7A
b.2~1~

':l.~h~t11

'). ':l~87

5.~qb4

4.8'5'18
4.2168
2.~355

1. 4 474
~.9857

1~e:.1d000

~b.72S&

98.1.~2~

1.1110509



- 54 -

VF.AI-' ?C~2'

----------
pnPllLATION-----

Ar,~ TOTAl SItIS1RA R~OF.8UL

0 7 h 7'1~O. ,5?Qa. 15t7~0.

5 71.l1;>"q. 1l!7~l:j. 72b. 4 74.
1(/\ 72 Q2r;? If.13Q,,. 714815b.
I; 7c?30"A:~. , 3" IJ f) • 7~Q1LH •
i' r,~ 'l'b('~". , ~[102. 703~3.s.
,").,

h'~P.b7tJ. '~"'7{,j. ,,8,,1.1~P1.

~'" bJC,Ql ~. 121J1A. "b,t1Q5.
~Cj 6h17Q?. 12;' 11 • ,,4Q57&.
1.l0 65R4A4. l1 Qb3. ,,46~2~.

liS b57,?1. 11 Q3Q. ~45~A8~
r;Ql b04-SA7. 11117. c; Q327\,
'55 5b311.lA. H'J Q1Q. ,521f,Q.
bV' C)1B'B2. 101&3. 15 08170.
be; t.l714P10. IH 1", 40 3285.
70 VHn"4. 7;S83. Jq,381.
15 3~?471~ • 556b. ?Q6 9 Q18.
8~ l /n ,31. 2 Q7 1. 14 41b.(1I.
B5 A"r?l2. 13B(,I. 84 R1B.

PH 1[1121\:lA5. lQ~rt'15. Qq3\07~.

Pf.RCPHAr.~ OISTRIRUTTON- --- - - -- - ---,

Ar. F. TOTAL STI, ISP~A ~~OF.BUL

0 '.1578, 8.
'
15li'Q 7.';;&95

') 7 • ~? ,SQ 7.78C'l8 7 • .5152
1~ 7.rl()lCj~ ". ,Hd 7.1Q82
lC) 7.1{Jin 7.1Rtb 7.11J36
20 '. v)167 ",842& 7 .eet 1
25 6.Qli'l3? ".b1~2 6.907&
30 h.618~ 6.5354 0.6810
35 b.C:;~8A ".42Q? 0.5408
4~ ".5[')161 fo).2q6~ b.~101

1.15 6.4Qb6 ",2633 b.5(}!07
50 5.g11b 5.85"'5 1).97395, 5.,64' '.77A(tJ 5.5611"21
"[')1 5.1?1~ ,,3484 ,}.117~

b'; ".6C:;7~ 4,?70l3 4.0650
'0 3.Q~9q ~.~~5C; 5.9Q10
15 2.9~13'" ?q?92 2.98Q7
A ~, 1.ar;~1 1.15&3 1 l.lH:i16
8~ 0.8,17 e;,.7?~5 v, .t3C;i.ll

TOTAL 1'2'L7>.0V'illr;, 1 i·H'l. VlC'lC'll1 1[')I \il • rc Ql ('JI Pl
M.AGE 3h.~ljN1 .sb.1 en IJ ,0.hc;68
SHA lli'10.0NHl t. H77u Q8.122&
LAM 1.~1tl1? l,~V104A7 1.011318

TOl.f. R MJCE I[VEL FOP f, J r;E.~lv AL. uE. rtl,10CllflE-0f>
NU~AfR OF TTEkATIONS Tn R~ACI-4 c;1 A8tl. ITV 173



- 55 -

STA~U E['lIITVALfl-lT Tn (1Fo1IGtNAL pliPULATlnN
R******************_********************

AfoE

TOT

TnTAl"

tt 1'17 A'i.

£>'''5'''.
64r;7~2.

E;~e:,7~1.

h~5:~54 •
~,lt!C'q7.

h~98?B •
c:.;Q"'h~2.

C;;7f-7C,Q.
')I::)CJ7V'1(.I.

'i37 f'\?I'1.
c:.;~q4IH1.

'1 hq Q 4?

!~ 1 ~?!l 1 •
3~'Jr.q8.

?_i6q~~\.

'353 '-' c~ •
'CJi:-t~b.

S lL, I S rio<' A

'17~n.
1l;?,.,1.
\[1\974.

104&1.
qQ17.
9 7 2lJ.
q '; l~ 4 •
q.?A~ ..
Qf'll3P..

H7iJ5.
/.\·H~.

7F'.8?
'7227.
t,;8A.

"~~H~.
3'.lfj7.
lRt?7.
984.

f\b?998.
£,'44250.
t- 34'?8 ..
~i:?S2aPl.

~lSt'}11 ..
~0l.1373.

5 Q3325.
'SlitS!b ..
'5~7h72 ..
5~09b2.

1:j29~Sfl.

r;V)t';)98.

'102"',
llvlf,qc;,5:

~~qBb2.

?3~5?3.

,3~llq.5.

78b';C?

PlRt~NThGE otST~JBUTJON

- . - - - - - . . - - -

TOTAL.
M.Ar;F~

$HA
LAM

TOTAL

7.,P.21
7.5h71
7.2"t)B
7.]444
7.rtr241
b.9~th

b.77{,.jQ
h~f.,'H5

h'.t.lA14
h. ?q'iH
b.~a4'1

5.7?5~

5 • .?81Ci
t.I.bll/J?
3.7~38

2.bb33
1.r,.?11~

Yl.R9St?l

IV'lI(l.etPlvlCII
3b. ~4'S3

1 ,,~ • ('I C'I (1 ~
t • r1 12 ~ 1 4

Sll.ISTRA

A.;;»"P,h
7 .. Q41U
1.741h
7.'37Ql,
7. IB P, r,
~.~s;q~

b.70iJ2
~.55C?!1

b.HS4
h.lb7a
,.Qelf,q

".5604
S.CIlQR4
1l.43'5Q
3.S52 Q

?.Q\$\1

'.2881
~. 6qlq

triH'1 .. OIl~.II 01 C,

3Ci.1!21f,
t.C;9H

t.liIl12811.l

7.~71~

'.$571
7.t!tJ6Q
1.1l&05
7.~2as

b.90122
0.7161
b.b389
b.4831
b.2q~3

b.VJ4t,~

':).1285
~.28/~4

4. blH6
3.7f>72
2.t'll,~q

1.~?4~

0.6q82

ltJl~.0l'l001

~b.5blr;

q8.4P.1bQ
1.~leAla


