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1. Introduction

The sludy of the socio-cconomic characleristics of the in(li\/""i—
duals is very important. The socio-cconomic status ol individuals
is the main fealure which affects their aftitudes and aspirations in
many ficlds of life. It is of greal importance to define the socio-
cconomic stalus (SES) of individuals and the possibility of transi-
tion from a given SES stale lo another. To achieve this aim an
index for the socio-economic status (SES) will be suggested. This
index cnablesus lo delermine the SES of cach individual. An ana-
lytical socio-cconomic model is devcloped to illustrale -the possibi-

lity of transition among different SES states.

11. The Socio-lconomic Status Index

To determine the SES of each individual, an index for the
SES is introduced. In constructing this index, it is desirable to
determine the determinants of each SES state. There are numerous
and interrelated factors which determine the SES of any individual.
Three basic variables have been chosen in this study to be the

delerminanis of cach SES stale, these variables are:

1- The educational status of .the individual o

2- " occupational

3- Individual's income «y

To obtain a scale for the three variables which are chosen
to construct the SES index, each variable is categorized—according
to its nature and the purpose of the study-in groups, the educa-

tional status of the individual is ordered in groups a; to o, the

* Fectunen of Statistics Faculty of Commerce

AL-Azhar University (Crirls).



- 84~

occupalional status of the{individtial is 'orde?ed is groups B8 L to
Bu and individual's income is ordered in groups YL‘ to Yy The
SES index is thus ranging from (o:L + B ) to ( G o By + )
where : the subscrlpt L denotes the lowest p0551b1e value of the vari-
able and the subscript u denotes the highest possible value of
the variable. - | |

The scale of the SES index may be divided into a specific
number of ﬁon—ovvrlnpping SES slales s:t__y Q."l'iw.highcsl SES stale
has the highest zAl‘vcraqc' value of the chosen variables. The SES
o{' cach m(llv:duul w1H be (Iclcrmlnccl dccor(hnq to the above clas-
sification. . ldCh ln(llVl(IUdI in the popu]dllon must be cla';sﬂ‘led
in one of the non- ovcrldpplnq Hl‘) slates. 11 is assumed that each

SES. state consists of homogeneous individuals with respect to the

i.ndicators of the SES.

For each one of the variables mentioned above. There is a
corresponding intensity function (or force of transition). The fol-

lowing notation is used to denote these intensities:

u(a) : the force of transition because of the educational status of

the individual.

p(B) : the force of transition because of the occupational status

of the individual.

u(y) : the farce of transition because of individual's income.’

It is assumed that there is an initial SES for each individual
in the population. According to the above determinatiop, there
are & SES states, each one may be viewed as a sub-population.
After an interval of length t units of time measured from: the be-
ginning of the observation peric'ad, it is desirable to in\iesfigate

the possibility of transition from a given SES state to another.:

I111. The Analytical Socio-Economic Médell

The suggested model starts with a birth cohort of N adult in-
dividuals. Each individual in the cohort is classified according
to his initial SES in a well defined S£$ dorain i.e. we have an

initial distribution of the cchort according to SES.
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After an interval of length t units of time what are the

new socio~economic characteristics of the cohorl?:

-+ Transitions among the & —sub—pop’ﬁlation‘s ‘may. bé'caused' by
‘one or more of the following forces:  the force of transition be-
cause of the.educa'tional ‘status of the individual yu (o), the force:
of transition because ‘of the occupational status of the: individual
p(8) ‘and the force of transition because of individual's income

p(y) .

(i) The model assumplions:
In the simplest. form of this model il is assuined that;

1= T‘ransition"may be caused by having a new SES and a new SES
"may be cauSed- by one or more of its components.

>2-. Aperson entering a new SES state cannot return to the pre-
~vious stale. '

3- The force (or forces) of transition ‘which causes transition be-
twéen states is constant with reépett'to time (i.e they are
homogencous in Lime). | '

4— Tra_n‘sitions are possible only from state Si to state Si+1' :

5- The last SES state is absorbing, but the other SES states are
transient (i.e. Si’ i=1,2,..., 8% -1 are transient states and SE
is an absorbing state).

Besides the above general assumptions, it is assumed that:

(1) a new -SES may be caused by only one of its components

[u(e) oru (8) or u(y)] or,
(2) a new SES may be caused by two forces or,

(3) a new- SES may be caused by all of its compowsents.

In -this case it is assumed that the final effect cf the chosen force

(or forces) will enable the individual to be in the next SES state.
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(ii) The model building:

Passing through the observation ‘period proceeds in steps of
1éngth t units of time. During each i.nterval. the entire popﬁlation
of size N is expésed to relevant probabilities of having a new SES
and moved from one SES state to another within the model. The
fraction of individuals who will belong to a certain new SES state
during each interval of length t is always an expecled proportion
calculated by multiplying the number of individuals in a cerlninﬂ
calegory by an appropriate probability (or in cerlain calegories

by the appropriate probabilitics).

Suppose thal the cohort of N individuals is classified accord-
ing o the initial SES state to & ' SES stales, with N, individuals
in the first SES state, N2 individuals in the second SES state,...
and NZ individuals in the &th SES state, where N = I. N].;

1=

I p(8) is the force of transition because ol the variable §
and the other causes are held constant, then we have the following
relations which hold true between the initial popualtion and'the .

new (or transient) population:

New Ni = [N]. - Ni n(s)] + Ni—l p(8)

with NOH(S) = N.Q, u(d) = 0, i = 1,2,...,0.

where

p(8) : is the force of transition because of the variable 6,
§ = a or 6 =8 or 8§ =y , and

Ni u( 8) : is the expected n.umber of individuals in the i th SES state,
who will move to the '('i+1)_t_h SES state because of the

force of transition p(6) & i = 1,2,...,8-1.

For &= a; the transient popualtion.reflects the effect of
changes in the educational status of individuals on the distribution

of the cohort according to different SES states.
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In geneArall, all the kabove{ measures a-nd relations hold true

with the ,suitablé ir{térpretationffor 6=8 and 8 = Yo
: S v R . R
In this model, New N = Initial N = g

» »Ni’ bec_:ause,m.ortalify
'is’ not allowed. s =L

(iii) Some extensions of -the model

Many -of the above simplifications can be removed:

A1) ) th‘o;lf lhe exlensions .9"' this model is to lel p(G) and p(0) be
the two causes of Lransition while. the other cause’ is held
constant. Here we have (wo dilferent cases, one when- it is
not allowecl. to the two forcés of transition to affect the popu-
' ‘lvation"s'imulta‘neou'sly' and the"ot'h'er."when. it is allowed to the
two forces of  transition to affect the:population simultanceously.
In the first case, we have the following relations which hold

true between the initial population and the transient one:

CNew Ny = N - N = N Tas) o+ u(o)]
Cwith Ny [u(e) + w(e)] = N [u(e) +u(e)] =0, i=1,2...,0.

In the second case, when the model allows fransition- by the

two forces p_(G) and p_(e) simﬁltaneously, we have the following

relations which hold trué between the initial population and the
- transient one:

New N, ;'_Ni - [Ni ‘,-Nifl][”(s) + n( o) + H(G)'N(e)_]
with N_O[u(s) +u(e) + p(s). wie)] = Nz[l’(‘s) + u(e) +
We) ue)] =0, i=1,2,..., 0.
where:

Ni u( 8.p(68) :+ 1is the expected number of individuals in the ith
SES state, who will move to the (i+1)th SES state
because of the two forces of transition p(g) and
p(e), i =1,2,...,8-1.
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If we choose the case where §=a and 6 = B, , the transient
population reflects the effect of changes in the educational status
and the occupational status of md1v1duals on the dlstrlbutlon of the

cohorl according to different SES states.

(2) Another extension of the model, is to allow't_o the thfee forces

of tran';iﬁon 1o cause transitions.

(3) ‘One of the moal 1mporlun| extensions of this ‘model would be lo
allow reverse (ransitions in the model, or to allow ' Lransitions

from state S, to slale-Si where j #

(4) In this model it is assumed that any valuc for the force (or
forces) of transition will cause transition;, bul this assumption
is not ‘true and it is desirable to specily the lower value for

the force (or forces) of transition Lo cause transition..

(5) In the prcvioué analysis, il is assumed lhat'thc forces of tran-
sition are the same for all 1nd1v1duals in - any SES state, but .
it may be more reahstlc to assumé that these forces are func—

tions of some socio-economic variables.

(6) The observation -period of leﬁgth {-which may allow transition
is btaken as a fixed value, it may_be ‘taken as a_random vari-
able and it is of greét importaﬁce‘- to estimate its value. This
estimated value of_' t will be the time required ,tb“caus‘e.-transi—_

tion.

(iv) The inputs of the model:

The inputs of this model have been restricted to the fgllowin’g

types of information:

(1) The distribution of individuals. according to their initial SES.:

(2) The force (or forces) which may cause t'r.ans.itio-n from a given
SES state to another.

(3) The classification of the states (alsorbing or -transient).
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(v)

The outpuls of the model:

The outpuls of this model have been restricied to the follos ing
types of information:

(1) The distribution of Lhe transient population according to the'r
new SIS

(2) The most effective Force causing transilion and the mosi lMexi-
bhle

SIS state to Iransilion.

These results may be printed oul al any chosen inlervals

such-as a year.

V. Numerical Example

Suppose that the cducational status of the individual is

ordered in groups | to 6, the gecupational status ol the indivicnal
- . . . . . . .

is ordered in praups! 1o 6 awd individual's encome is ordered n
groups | to 6. The SES index thus ranges belween 3 and 18. |If

the SES scale is divided say lo four SES stales as follows:

the first SES 3 - 6 which is low

the second SES 7 - 10 which is medium-low
the third SES 1l- 14 which is meduim-high
the fourth SES 15 - 18 which is high.

Given that we have four SES sta.tes, then the initial distri u-
tion of say 100, 900 adult individuals according to their initia!

SES may be:

one year' we have the following transient (new) distribution:

SES 1 2 3 4| Total
no.of indi-} 30 000 35 000 20 000 15000 100,000
viduals '
If the only yearly force of transition p (8) = 0.05, then after

SES

1

-

5

4

Tota 1

no.of indi-

viduals

28500

34 750

20 750

16000

100,000
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