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DATA & SCOPE OF WORK

1.1. Scope of Work:

The objective of this study is to investigate, statistically,
movements of workers among industries, geographical locations, income
groups, and urban and rural areas in the Kingdom of Saudi Arabia.

Our investigation comprises two types of analyses. The first
1s a short term analysis in which data pertaining to movements among
various categories in the period 1977-81 inclusive, is examined for the
presence of any specific patterns. In particular, interest is here focused
on whether these movements are, in any way, related to such factors as
age, educational qualifications ,.. etc.

The second type of analysis is a long term analysis. Here, an
attempt is made to predict, through the use of simple and modified
Markovian models, future labour mobility in the country. This enables
us to find answers to questions of the form: “If a worker is in category
1in a given period, what is the probability that he will move to category
j after n periods?” Of special interest is the limiting distribution of
workers among various categories, if any, as this will give the fractions
of workers that will ultimately be in the various categories when the
system reaches a steady state.

1.2, The Data:

The data on which the study was based , was obtained through
a three-stage sample in which stratification was used in the first stage. The
sampling fraction amounted to roughly 0.5 per cent of the working
population.

For the purpose of studying industrial mobility, industries in
the Kingdom are divided into five groups as follows:



Industrial group Abbreviation
1. Transgo_rt Communication  “Tran.Com. & Ut.”
Utiljties R
2. Xgncuiture “Agn.”
3. Factories “Fact.”
4. Trade “Tra.”
5. Government and “Gov. & Un.L.”

Unclassified Labour

To allow for individuals temporarily out of employment,
“Unemployment” is added as a sixth group.

On the other hand, to investigate geographical mobility, the
Kingdom is divided into five regions namely:

Geographical Region Abbreviation
1. Western Region W.R.
2. Central Region C.R.
3. Eastern Region E.R.
4. Northern Region N.R.
5. Southern Region S.R.

Again, a sixth ‘region” under the name “outside the Kingdom
is included to allow for movements in and out of the Kingdom.

Finally, seven (monthly) income groups are formed in order

that movements among them be traced. These groups are
Income Group

Less than 1000 (S.R.)
1000 - 2000 (S.R.)
2000 - 3000 (S.R.)
3000 - 5000 (S.R.) .
5000 - 7000 (S.R.)
7000 - 10000(S.R.)
more than 10000(S.R.)

.\IO\O‘lkPODI\'Jf—l



The study covered the period 1977-81 inclusive each of the five
years is divided into two halves; the first covering the period extending
from the first of January to the 30th of June. Every worker is asked about
his industrial group, geographical region, income group, and whether he is
in an urban or a rural area in each half. This process is repeated for all 10
halves. Furthermore, the worker is asked about his marital status, edu-
cational attainment, age, language and whether he possesses other skills.
The original questionaire also included questions on nationality and
religion but data on these is ignored after preliminary analysis.

Two points concerning the results of chapter (2) and (3) need to
be made. The first deals with the inclusion of many tables in the paper.
The reason for this was that data of this type is not, as far as we knew,
available any where in the country. We therefore thought it may be
helpful to provide potential workers in the field of mobility, who may be
interested in this type of information, with as large and varied amount of
data as possible. As a matter of fact, the number of tables which came out
of the original data amounted to hundreds but we finally settled at the
given number.

The second point relates to use of “chi-squares’ in chapter (2).
It should be noted that owing to the dependency among rows and among
columns of the tables to which it is applied, chisquares is there used
merely as a ‘“‘classification statistics”. As a result the term ‘“‘significance
level” does not carry its usual meaning,.

Needless to say, our findings and specially those related to
future mobility are tentative; awaiting confirmation through further
research.
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SHORT-TERM ANALYSIS OF LABOUR MOBILITY

2.1. Introduction

This chapter aims at throwing some light on labour mobility
in the Kingdom of Saudi Arabia in the period 1977-81 inclusive. An
attempt is made to investigate, in some depth, the way workers move
among industries, geographical regions, income groups as well as urban
and rural areas. Aspects of interest in this respect include: amount of
movement, distribution of destinations ol movers and whether
movement is, in any way, related to such variables as age, cducation,
...etc,

The fundamental scts of data on which the analysis is based
is obtained as follows: Each worker was classified according to his
category in the first half (hereafter referred to as category of origin) and
this classification was compared with his category location in the second
half (hereafter referred to as category of destination). This type of
comparison is repeated for all pairs of consecutive halves and the results
totaled. As a consequence of this procedure, each worker contributes
up to nine observations. Furthermore, the summing up of observations
will, to some extend, climinate any seasonal patterns in the data. Asa
result, it is not possible to carry out any seasonal analysis on this data.

2.2. Industrial Mobility:

We first consider movements of workers among the five
industrial groups included in this study namely: “Tran. Com. & Ut.”,
“Agri.”, “Fact.”, ‘Tra.” & “Gov. & Un. L.” Since the worker may,
at some points of time, be unemployed, unemployment is added as a
sixth group. The groups are defined in such a way that movements
among them are of some practical interest.

The first column of Table (2.1) gives the percentage of
observations showing change out of each industrial group when all



-5-

00°0 8T'eV ¢¥'0C 8T'8T ¢SSV 79°€1 un
8€'ST 000 ST'9v §§°ST 98°€ €261 0€C TunRaen
6€°LT ¥L'IC 00°0 €¥'08 V0°€1 6€°LT oL'T Bl
00°0 eV'1¢ L8°'L900°0 LG YT'L o¥'e 1oeq
000 €€°€C €€°¢€ L9'9T 00°0 L9°91 0L°L usy
00°0 00°0% 00°0% €€°€T L9'9 00°0 06'1 ] FWOH ULL,
U CTUN RA0H CBAL (PR WY .aomﬁumy
09 33ueyd SUIMOYS SUOIJRAIIS]O JO AFe)uddIog , _mﬂam.mwwwuﬁu umwoqumao ur3uo jo
uonyeuysep yo dnoid euysnpuy SuMovs 'sqo Jo afejusozeg dnoid reLysnpuy

(popnyout SIojIoM IV ) (SOA[RY 2AIIMOSS
-u0d om}) iSO Jo dnoar) [eLsnpuj yoea 10y SUOHRUI}S3(] JO
uonnqUISI(] % INQ IFULY) SWMOYS SUOTBATISG() JO d53eIU2dIdg

(1°2) ?19_L



-6-

*SUOITBAIISGO Y3NOUd JON

LTI 0'%1 08°€ (0L°'T)06°'1 juesard JON STIS I9YJ0

98°0 A4t 0z'¥ (62°0)02°S EUEREAE Jo doudsag

gL'T 0€'0T 01’8 (00°0)L€'T 9Iqery Yeads jou ssoq ogensue

260 00°¢T 0¥%'¢ (22°0)8¢€°C qery yeads 1

LT'T * 00°0 (00°0)98°2 g9 - ¢¢

€8°0 oL¥1 02°¢ (¥1°0)8L°1 gc - q¢ o3V

PIT oL¥1 o7y (61°0)19°C Gge - 0%

6L°0 0L'8 09°S (Z02)¥0°'¥ sTeaA (g uel) sso]

810 0631 09°¢ (LZ0)es'1 AysIaATU)

GL'0 oL¥I 0% (PT°0)LTC Arepuodes

LE'T 06°91 0g¥ (£3°0)8%°C yeIpauLIaIu] oneon

66°0 00°¢T 08°2 (6€70)e¥2 [OOYdS ATEjUdTISLH Heonpy

99°1 oL %1 08°¢ (12°0)70°¢ UM Ppesy

66°T 06°€T 08¥% (00°0)73°C 9yeIINII

$6°0 0971 0%°¢ Z1°0)¥6°'1 (PTIYO YIIM )paLuey

0L'0 02°ST or'¥ (00°0)8¢°Z (PITYD JNOYYIM )PILLIEN snye)s

A 0% €1 (1Y 4 (o¥°0)1T'¢ Iopydeq BN

() () (@) (1) (0) :

BIIY dnox) uoi3oy dnoixn) PA9T] ON wﬁ.”wmwo

Teiny ueqin) smodu] eonqdeisoan) eLsnpuy

s1090% ] P)99[9S JO S[9AdT] SNOLEA IO ‘saATeH
9ATINOASUO)) OM J, USdMIOY ‘sealy [eany ¥ ueqi) ¥ sdnoix) swodu] ‘SuoLsdY
‘sdnoix) [eLIsnpuj EnpIAlpuy yo jno aSuey) Summoyg SUOIjeAIasqQ Jo ogejuadrag

(2°2) 219l



workers are considered. It can be seen that movement out of “Agri.”’
exceeds movement out of any other industrial group.

The remaining columns of Table (2.1) show the way workers,
who leave their industry, are distributed among other industrial groups.
It is obvious that most of those who leave their industrial group go to
“Tra.”

2.2.1. Pattern of Overall Movement out of Industrial Groups:

In column (1) of Table (2.2) , the percentage of observations
showing change of industrial group between to consecutive halves, is
provided for each level of each of the five factors (quantity within
parenthesis gives percent of moves to unemployment) For each level,
of each factor, this quantity is arrived at by summing up observations
reflecting change of industry (between two consecutive halves) and
putting the result in the form of a percentage.

A fundamental question here is whether total movement out
of industrial groups is, to any degree, influenced by age, education,
degree of responsibility, language and the presence of other skills.
Inspection of column (1) of Table (2.2) reveals the following:

1- With the exception of age group 55-65, the percentage of
observations showing change of industrial group decreases steadily
with increase in age and education. This inverse relationship between
age and industrial mobility is also confirmed by other studies of
mobility, Blumenetal (1956) and El-Beshir & Ahmed (1978). The
relatively high tendency for workers in the age group 55-65 to change
their industry may be attributed to the fact that this group includes
pensioners and people near the retirement age. Such individuals usually
tend to exploit their long experience in new fields.

2- The percentage of observations showing change for Arabic
speakers is higher than for non-Arabic speakers. Also workers with
“other skills” show higher percentage of moves than those with no
“other skills”.



3. If we regarded being married ( with or without children) as
an indication of “responsibility” while being a bachelor as an indication
of “less responsibility”, we sec that the percentage of obscrvations
showing change of industrial group is less for workers with more
responsibility.

92.9.9. Pattern of movements out of individual groups

It is interesting to sce how far the results of the proceeding
subsection hold for individual industrial groups of origin. That is, does
the pattern of movement from any individual industrial group resembles
the overall pattern? Table (2.3) gives the percentage of observations
showing change out of each industrial group between two consecutive
halves. Inspection of the table shows the following:

|- With the exception of “Factories” & “Trans., Com. & UL.”
the percentage of observations showing change out of each industrial
group decreases with increase in responsibility thus conforming to the
general pattern. The presence of a relation between the degree of
responsibility and the leaving of an industrial group is further con-
firmed by a one percent A2 test*. Furthermore, workers in “Agri.”
show the highest tendency to leave while workers in “Tra.” reflect the
least tendency.

9. The percentage of observations showing move out of each
industrial group tend, ignoring the first age group, to decrease with
age ,a result similar to that obtained in the analysis of total movement.
Furthermore, movement out of “Tran.Com. & Ut.” and ‘“Agri.” is

* As pointed out by Blumen etal (1956) ,"Xzshould, in this & subsequ-
ent tables of this chapter, be used merely as a classification statistics.
This is so owing to the dependency between some of the columns (4
rows) resulting from the fact that a worker may contribute more than
one observation to the final data.
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maximum in the age group 20-35, out of “Fact.” in the age group 35-b5
while out of “Tra.” & “Gov. & Un.L.” in the age group “less than 20"

3. For all individual industrial groups, workers with “other
skills” tend to leave their group more than workers with no “other
skills”. However, they show the least tendency if they are in “Tra.”
and the maximum tendency if they are in “Agri.”.

4. With the exception of “Ira.” & “Gov. & Un. L.”, the
percentage of observations showing move out of cach industrial group
is higher for Arabic speakers.

5- Also, apart from holders of university degrees, and the case
of workers less than 20 years of age, it is obvious that for all levels of
all factors workers in “Agri.” show the highest tendency to move.

2.9.3. Pattern of overall movements to indistrial groups:

We now attempt to see whether the distribution of desinations
of workers who leave their industrial group is influenced by factors
such as age, education. ... etc. Table (2.4) give the percentage of ob-
servations showing change to each of the six industrial groups (unemp-
loyment” being considered as a group) between two consecutive halves,
among those who left their group of origin. Inspection of this table
shows that

1- Workers who leave their industrial group tend, most, to go
to “Tra.” followed by “Gov. & Un.L.” then ‘Fact.”. Their movement
is least to “Agri.” with minor exceptions, this is so far all levels of all
factors.

2. Percentage of observations reflecting change to “Tra.” in-
creases with increase in responsiblity. Also, theX test leads to a reject-
ion, at the one percent level, of the hypothesis that the distribution of
workers who leave their industrial group between two consccutive
halves is the same for all levels of responsibility.
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3. Percentage of observations showing change to “Agri.”” &
“Tran. Com. & Ut.”, generally, declines with increase in the level of
education. A /xatest, (with columns & corresponding to “Agri.”” &
“«Uni”, ignored for lack of insufficient observations), rejects with one
percent level, the hypothesis that the distribution of workers among
industrial groups of destination is the same for all levels of education.

4- Percentage of observations showing change to “Tran. Com.
& Ut.” & Fact.” generally, decrease with increase in age while that
showing change to “Agri.” increases with increase in age.

5. Workers possessing ‘“‘other skills”’ show less tendency to go
to “Tra.” & “Tran., Com. & Ut.” than workers without ‘“‘other skills”.

The converse is true if movement to “Agri” & “Fact.” is considered.
92.2.4, Movement among industrial groups

It is illuminating to consider the way in which workers who
leave an industrial group are distributed among the other groups. Due to
the fact that this study includes several factors, each at several levels,
it is not possible to reproduce all relevant tables. As a result, only one
table, namely Table (A1) of Appendix (A), is given. It gives the dis-
tribution of destinations by industrial group of origin for workers in the
age group 20-35. A (modified) m2test leads to a rejection of the
hypothesis that the distribution of workers among the various groups
is the same for all groups of origin at one percent level.

o Geographical Mobility

In this section, the movements of workers among the six
regions; Western Region, “W.R.”, Eastem Region “E.R.”, Northern
Region “N.R.”, Southern Region “S.R.” and outside the Kingdom,
“0.K.” is investigated. An approach similar to that used in industrial
mobility is used.
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The tendency of workers to leave various regions, when all
workers are included, can be deduced from the first column of Table
(2.5) which also gives the distribution of destinations for movers. It is
obvious that the least tendency to leave is for workers in the ‘‘Central
Region” C.R.” and the most tendency to move is for workers in the
Southern Region “S.R.” The distribution of destinations show that
almost all movers go to either the C.R. or E.R. or W.R.

2.3.1. Pattern of Overall movements out of Geographical Regions

We again refer to Table (2.2) . Column (2) gives the per-
centage of observations showing change of region between two con-
secutive halves for each level of each factor. Important relationships
that appear are as follows:

1- Percentage of observations showing a change in region is
less for workers with more responsibility.

2- Percentage of observations showing a change in region is
maximum for illiterate workers. It declines with increase in education,
rises for holders of intermediate certificates, to decline again with rise

in the level of education.

3- Percentage of observations showing change of region de-
clines with advance in age.

4- Arabic speakers show less tendency to change their region.
5- Workers with ‘“‘other skills’’ are more mobile.

2.3.2. Pattern of Movements out of individual regions
Again, to see whether the overall pattern applies to individual

regions of origin we inspect Table (2.6). This leads us to conclude the
following:
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Table (2.6)

Percentage of Observations showing change out of the
Indicated Region Between Two Consecutive Halves( all levels of factors)

Percentage observtions reflecting change out of

Factor Level W.R. C.R. ER. N.R. S.R. OK.
: Bachelor 13 1 2 8 15 18
_M_w%“w Married(with out children) 11 1 4 8 8 18
Married(with children) 9 1 2 3 24 18
Mliterate 22 1 1 6 0 19
Read and write 5 0 2 1 27 17
. Elementary school 9 I 2 8 13 18
Education fptermediate 10 2 4 5 5 17
Secondary 14 1 3 1 20 20
University 10 1 1 5 0 17
Less than 20 years 50 0.0 0.0 0.0 13 25
Age 20-35 11 1 2 4 21 18
35-55 8 1 2 7 10 19
55-65 0.0° 0.0 0.0 0.0 0.0 0.0
Speaks Arabic 11 1 2 5 14 18
Language [0 not speak Arabic 0.0 1 2 00 0.0 18
Presence of Present 10 1 1 2 17 20
other skills Not present 10 1 3 1 22 17




1- Ignoring the age group “less than 207, the tendency to
change a region generally declines with increase in age.

9. Workers in the Middle Region show the least tendency to
leave followed by those in the Eastern and Western regions.

3. Working ‘“‘outside the country” show the highest tendency
to leave.

92.3.3. Pattern of overall movements to individual regions

As to the destinations of those who leave their regions and their
relations to various factors we observe from Table (2.7) the following:

1- For all levels of all factors the highest percentage of movers
go to the ‘Central Region” followed by the “Western Region” and
“Eastern Region”.

9. For all levels of all factors the lowest percentage of movers
go to the “‘Southern Region”.

3- Use of Q{‘A’tcst leads us to reject the hypothesis that the
distribution of moves among the various regions is independent of the
degree of responsibility at the one percent level. A similar conclusion
is arrived at when education is considered (in performing the test for
the latter case the last two columns and the row corresponding to
“lliterate workers” are excluded).

9.3.4. Movement among geographical regions

In Appendix (A), Table (A 2) gives the distribution of desti-
nations by region of origin  for workers in the age group 20-35. It is
difficult to attempt to discern any trends by mere eye inspection of the
table. Use of a modified X?test leads to a rejection of the hypothesis
that the distribution of destinations of movers is the same for all
regions, at the one percent level, (here, again, rows & columns corres-
ponding to S.R. & O.K. are excluded)
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Table (2.7)

Percentage of observations hshowing change to the Indicated Region
between two consecutive halves (for various levels of factors)

Percentage of observations showing change to

Factor Level
W.R. C.R. E.R. N.R. S.R. O.K.
Marital Bachelor 9.09 71.43 7.79 7.79 1.30 2.60
status Married(without children) 4.88 70.73 12.20 7.32 0 4.88
Married(with children) 27.99 31.34 24.07 4.10 5.4 7.09
Nliterate 5.56 83.33 0.00 5.56 0.00 5.56
. Read and write 5.56 72.22 8.33 13.89 0.00 0.00
Education Elementary school 14.29 61.90 19.05 4.76 0.00 0.00
Intermediate 31.25 33.85 18.75 3.65 3.65 8.85
Secondary 8.20 63.93 19.67 4.92 1.64 1.64
University 2.44 73.17 12.20 9.76 0.00 2.44
Less than 20 years 28.57 57.14 0.00 0.00 0.00 14.29
ATE 20-35 8.33 69.64 10.71 8.33 0.60 2.40
g 35-55 27.94 29.84 23.49 5,08 5..40 8.25

55-65 *

Language Speak Arabic 28.68 31.97 23.24 4.08 4.65 7.37
Does not speak Arabic 4 78 8 10 0.00 0.00
Presence of Present 4.65 67.44 10.47 11.63 0.00 5.81
other skills Not present 28.38 33.44 22551 4.57 3.59 7.50

* Data not available.
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24. Income Mobility

In a fastly developing, wealthy country like the Kingdom of
Saudi Arabia it is interesting to try to trace the pattern of movements,
if any, among various income levels and the magnitude of this
movement. Seven monthly income groups are constructed; these are
the groups (in S.R): less than 1000, 1000-2000, 2000-3000, 3000-5000,
5000-7000, 7000-10,000 and 10,000 and more.

It can be seen from table (2.8) that movement out of an income
group, generally, declines with increase in income level. Furthermore,
and as expected, most movers go to the immediately higher income
group and the possibility of movement to other groups declines as the
distance between the groups widens.

94.1. Pattern of overall movement out of income groups

Column (3) of Table (2.2) give sthe percentage of workers who
leave their income group between two consecutive halves for each level
of each factor. We can see the following relationships:

1- The percentage of observations showing move out of income
group first increases with the level of education, reaches a maximum for
holders of intermediate certificate, then declines with more education.

9. The percentage of observations showing change out of
income group is least for the age group “Jess than 20 ys” increase for
the group (20-35) and then stablizes.

3. Arabic speakers tend to change their income group more
than non-Arabic speakers while workers with “other skills” change
their groups more than workers without.

9.4.9. Pattern of movements out of individual income groups
As we did for other types of mobility, we now consider the

movements of workers out of individual income groups.Table(2.9) shows
that
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Table (2.8)

Percentage of obserations showing Move out and distribution of
destinations for each income group of origin between two conse-
cutive halves (all workers included)

Income Fercentage Income gorup of Destination
group of of observations , Percentage of observations showing change to the group

origi mwooﬂ.wnm chanj 00 1000-2000 2000-3000 3000-5000 5000-7000 7000-10000 >1000¢

<1000 18.84 0.00 65.85 22.93 9.76 1.46 0.00 0.00
1000-2000 16.14 3.18 0.00 82.27 14.55 0.00 0.00 0.00
2000-3000 15.29  2.81 4.22 0.00 84.98 5.63 1.40 0.90
3000-5000 11.27 0.78 3.90 3.90 0.00 80.69 10.16 0.78
5000-7000 9.35 0.00 0.00 1.75 1.75 0.00 87.172 8.77
7000-10000 13.33 0.00 0.00 L75 1.75 0.00 87.72 8.77

>10000 1.92 0.00 0.00 0.00 0.00 0.00 100 0.00
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Table (2.9)

Percentage of observations showing Move out of Indicated Income
Group between two consecutive halves(fo r various levels of factors)

Percentage of workers moving out of income
Factor Level Group

<1000 1000-2000 2000-3000 3000-5000 5000-7000 7000-10000 >10000

__ Bachelor 15 16 14 9 6 14 0.00
Marital Married(wt.child) 24 19 19 11 5 21 0.00
status  Married(w.child) 22 16 16 12 13 14 1

Mliterate 19 13 14 11 13 8 0.00
read and write 21 14 12 11 20 24 0.00
Educa- Flementary school 24 15 15 13 5 38 3
tion Intermediate 20 26 17 10 7 18 2
Secondary 18 17 18 11 10 8 3
University 18 21 16 11 9 9 0.00
Less than 20 years 7 12 11 0.00 0.00 0.00  0.00
Age  20-35 20 17 16 11 9 8 6
35-55 22 19 16 12 11 18 1
55-65*
L Speak Arabic 21 19 16 12 10 14 3
angua £ Noes not speak Arabic 14 7 10 9 17 18 0.00
Presence Pyesent 12 15 17 11 8 12 2
of other skil Not present 18 17 14 12 10 14 2

¥ Data not available,
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1- With minor exceptions the percentage of observations
whowing change out of income group is maximum for the lowest income
group ( 1i.c,€1000) and minimum for the group ($10,000). Between
these two groups, and with the exception of the group (7000-10000)
the percentage of moves gencrally declines with increase in income.
(Note that the high figure in this group may be attributed to the fact
that the length of this group is greater than that of other closed groups
and not to higher mobility).

2- The percentage of observations reflecting change of income
group, generally, increases with increase in age.

3- Generally speaking, illiterate workers give the least per-
centage of moves out of income groups. With increase in level of
education, the percentage of observations showing move first increases,
reaches a maximum and then declines again. This result is further
confirmed by a X2 test which causes us to reject the hypothesis that
movements out of income groups is the same for all levels of education.

2.4.3. Pattern of movements to Individual income gorups

Inspection of Table 2.10) reveals the following relationships
with respect to destinations of workers leaving their income group:

1- For all factors, the percentage of observations showing
move to an income group, is low for the first group, rises with increase
in income level, to feach a maximum for middle groups (i.e. the group
(2000-3000) and the group (3000-5000) and then fall with further

rise in income,

2-  The percentage of observations showing change into an
income group decreases with increase in age for small income groups
(i.e. less than 1000, 1000-2000, and 2000-3000), rises and fall for thc
middle group 3000-5000, and then increases with age there after.
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Table (2.10)
Percentage of Observations showing change to Indicated Income Group
Between two consecutive halves (all levels of factors)

Percentage of observations showing change to

Factor Level income group
<1000 1000-2000 2000-3000 3000-5000 5000-7000 7000-10000 >10000
Marital Bachelor 18.35 23.39 33.49 27.98 9.17 2.75 1.38
StolRis Married(wt.child) 2.03 16.22 25.00 33.78 15.54 4.74 2.70
Married( w.child) 1.28 15.32 - 24.47 24.26 14.68 10 10
Iliterate 0.96 32.69 36.54 17.31 6.73 2.88 2.88
Read & write 2.26 24.06 33.08 17.29 6.77 6.77 9.77
Education Flementary school 1.80 17.12 27.03 30.63 10.81 6.31 6.31
Intermediate 2.55 14.01 31.21 29.94 12.10 5.10 5.10
Secondary 1.44 16.27 24.88 33.01 14.83 5.74 3.83
University 1.46 6.57 15.33 29.93 27.01 13.87 5.84
Less than 20 years 9.09 27.27 36.36 18.18 9.09 0.00 0.00
Age 20-35 2.18 18.51 27.77 29.40 13.07 6.17 2.72
g 35-55 0.68 14.58 24.75 23.39 13.90 12.88 13.22
55-65 0.00 11.76 17.65 11.76 29.41 17.65 11.76
L Speak Arabic 1.86 13.99 26.73 28.59 14.48 7.79 6.56
anguage  noes not speak Arabic0.00 62.07 22.41 6.90 1.72 1.72 5.16
Present 3.5 17.86 25.36 26.43 15 6.79 5

Not present 1.02 16.39 27.87 217.87 12.5 7.58 6.76
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3- Ignoring the first and last income groups a remark similar
to that in (2) can be made concerning the relationship between move-
ment tean income group and educational attainment.

24.4. Pattern of movements among income groups:

An example of movements among income groups is given by
Table (A3). From that table we see that

1- Most of the workers who leave an income group go to the
immediately following group. The percentage of movers to a group
declines as the distance between it and the group of origin gets wider.

2- Ifa XZ%est is conducted, at one percent level, we find that
the hypothesis that the distribution of destinations of movers is the
same for all groups or origin is rejected.

285 Urban-Rural-Urban Mobility

Rural-urban-rural mobility has long captured interest of re-
searchers in the field of labour mobility. This section briefly brings out
some of the main features exhibited by the data on urban-rural-urban
mobility.

As expected, most workers move from rural to urban areas and
only few move from urban to rural areas. Asa matter of fact we observe
that 10.61% of the workers in rural areas move to urban areas while
only 0.34% of the workers in urban areas go to rural areas.

On the other hand, the overall movement out of a region -
whether urban or rural - does not reflect any specific pattern when
looked at with respect to other variables. The only possible relation
seems to be between mobility and educational level. This is seen from
the 4th column of table (2.2).



Furthermore, Table (2.11) shows that, for all levels of all
factors, the fraction of workers leaving an urban area is much smaller
than the fraction of workers leaving a rural area thus conforming to the
general pattern.

It appears, also, that movement out of a rural area tends to
decrease with increase in age and level of responsibility.

2.6. Concluding Remarks

The preceeding discussion reveals a number of interesting points
concerning labour mobility in the Kingdom of Saudi Arabia. It appears
that workers are most mobile with respect to income. In other words,
worker’s incomes change more than do their industries, regions... etc.
This conclusion is consistent with the state of development the
Kingdom surpasses.

On the other hand, there is evidence that, the age of the worker,
his educational level, his degree of responsibility and whether or not he
possesses other skills, are among the factors that influence, though
to varying degrees, the pattern of industrial, income and geographical
mobility.

Furthermore, Table (2.2) shows that these three types of
mobility are strongly related. This, however, is not surprising as a
worker’s change of industry often entails a change in his geographical
location and income.
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Table (2.11)

Percentage of Observations leaving Urban & Rural Areas
Between Two Consecutive Halves, for All levels of factors.

Percentage of Observations leaving

Factor Level
Urban Area Rural Area

. Bachelor 0.38 17.58
Marital status Married(without children) 0.00 11.86
Married(with children ) 0.41 7.22

Hliterate 0.34 7.74
Read and write 0.59 10.00

Education Elementary school 0.40 8.62
Intermediate 0.45 16.07
Secondary 0.35 15.79

University 0.09 6.67
A Less than 20 years 0.00 12.50
8¢ 20-35 0.44 12.91

35-55 0.15 9.68

55-65 0.87 1.79

Speaks Arabic 0.36 9.17
Language  oes not speak Arabic 0.19 11.90

P

Presence of Present 0.36 8.87

other skills Not present 0.33 11.40
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Appendix “A”
Table (A1)

Distribution of Destinations by Industrial Group of
Origin for Workers in the Age Group 20-35.

Tran.Com. Agri Fact. Tra. Gov. & Un.
& Ut. Un.L
Tan. Com.&Ut. 0.00 0.00 17.00 42.00 42.00 0.00
Agri. 6.00 0.00 41.00 35.00 18.00 0.00
Fact. 11.00 0.00 0.00 68.00 21.00 0.00 -
Tra. 25.00 0.00 42.00 0.00 25.00 25.00
Gov. & Un.L. 22.00 5.00 17.00 41.00 0.00 15.00

Un. 17.00 6.00 20.00 9.00 48.00 0.00
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Distribution of Destinations by Region of Origin for

Table(A2)

Workers in the Age Group 20 - 35

W.R. C.R. E.R. N.R. S.R. OKK
W.R, 0.00 86.96 8.70 0.00 0.00 4.35
C.R. 26.32 0.00 42.11 15.79 5.26 10.52
E.R. 7.70 717.00 0.00 7.70 0.00 7.70
N.R.. 0.00 100.00 0.00 0.00 0.00 0.00
S.R. 33.33 33.33 33.33 0.00 0.00 0.00
O.K. 6.73 76.96 6.73 9.62 0.00 0.00
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Table (A3)

Distribution of Destinations by Income (SR) Group of
Origin for Workers in the Age Group 20-35.

<1000 1000-2000 2000-3000 3000-5000 5000-7000 7000-10000 >10000

£1000
1000-2000
2000-3000
3000-5000
5000-7000
7000-10000
>10000

0.00
4.19
3.49
1.85
0.00
0.00
0.00

63.95
00.00
2.10
5.40
0.00
0.00
0.00

23.13
81.12
0.00
2.70
3.23
0.00
0.00

10.88 2.04

13.99 7.00
88.11 4.90

0.00 83.78
3.23 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.700
6.76
90.32
0.00
0.00

0.00
0.00
0.700
0.00
3.23
100.0
0.00




LONG-TERM ANALYSIS

3.1. Introduction

The analysis of long-term movement of labour will be greatly
facilitated if the process generating it is mathematically tractable. That
is, if a mathematical model can be set that captures the basic features
of the process and provides a concise description of its operation.
Mathematical modelling not only enables us to have deeper insight into
and understanding of the mobility mechanism, as it now operates, but
also paves the way for its prediction.

In recent years, researchers in the field of social sciences are
becoming increasingly attracted by the idea of employing stochastic
models in the analysis of social phenomena. Bartholomew (1967) gives
a comprehensive account of the attempts made in this direction.

In this chapter two stochastic models, one a simple Markov
model and the other a modified Markov model, are considred with a
view of using them to predict future mobility in the Kingdom. Each
of the two models is used to describe the four types of mobility
incorporated in this study. The performance of the models is then
assessed by relating predictions under them to actual observation.

3.2. A simple Markov model

In this section an attempt is made to describe each of the four
types of mobility by a simple Markov model. The main justification
for the use of a stochastic model in the description of such types of
mobility is that workers move among industries, geographical locations,
income groups and urban and rural areas, in what appears to be a hazard
manner.



3.2.1  The Model

Consider a given type of mobility. Let there be k categories
among which workers move and denote by p.. the probability that a
randomly selected worker who is in category i in a given half is in
category j in the forllowing half. The probability  p: is called the
one-half (or one-order) transition probability. Since a worker must
be in one of the k categories in any half:

k

E s

=1

Assume further that if a worker’s category is known for any
given half say H(r), then his category in any subsequent half depends
only on his category in H(r) and not on where he was before* H(r).
Technically speaking, we are considering a homogeneous Markov chain
with finite state space.

Now, define a kxk matrix P with ijth element p;; . The
matrix P will be called the one-half transition probability matrix. An
important property of the model we are considering is that if P is
a one-half transition matrix then P is the nth - half (or nth order)
tix}lrisition probability matrix. In otherwords, the ijth clement of P -
pii | say, gives the probability that if a worker is in category iin a given
hdlf he is in category j after n halves. Another equally important
feature of the model is that if P is multiplied by itself sufficient number
of times then it will ultimately reaches a limit at which it has identical
rows. What this actually implies is that although the destination of the
worker in a one-half move may be strongly influenced by the category
from which he started, yet as n gets large the workers destination is
not affected by his category of origin.

* The realism of this assumption and the implied assumption that the
p:». ’s are independent of time, can of course be questioned but we
overlook this here.



.31-

3.2.2.  Use of the simple Markov model to describe mobility

We now consider the possibility of using the Markov model
discussed above to describe and hence predict the four types of
mobility. The approach adopted in each case, is to fit the model to
data and then use it to predict mobility after a period of five halves.
Expectations under the model are then compared to actual observations.
Because of the computational effort envolved, and space needed, we
shall confine ourselves to the case of all workers.

The first step in the fitting process is to compute the one-half
transition probability matrix for each type of mobility. Since the ijthe
element of P, P; give sthe probability that a randomly selected worker
who is in catego‘ky i in a given half is in category j in the following half,
then this probability can be computed by multiplying the probability
that the worker leaves category i by the conditional probability that
he goes to category j given that he lefti. In the case of all workers for
industrial mobility, for example, this is obtained by properly combining
elements in the column headed “percentage of observations showing
change” and elements in the remaining columns of Table (2.1). Thus the
probability that a worker who is in “Trans Com. & Ut.” in a given
half is in ““Agri” in the following half is P, 2with

P19=0190 x 0.0667 = 0.00127
The probability that the stays in “Trans. Com. & Ut” is P"with
P11= 1-.0190 = 0.9810

Table (B.1) , Appendix B, gives the full onc-half transition
probability matrix for all workers for industrial mobility. Table (B(2)
-B(7)) give similar matrices for other types of mobility and some levels
of certain factors.

Having obtained the one-half transition matrices, we can obtain
transition matrices of any order by simply multiplying each matrix by
itself an appropriate number of times. Thus the fifth-order transition
matrix can be obtained by multiplying the one-half transition matrix
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by itself five times. The fifth-order transition matrix arrived at this way
can be looked at as the expected (under the Markov model) fifth-order
transition matrix. In contrast, an observed fifth-order transition matrix
can be obtained in a manner similar to that through which we obtained
the one-order transition matrix, the only difference being that we use
tables referring to changes between two halves separated by an interval
of five halves.

To asses the model, we compare expectations under it with
actual observations using a prediction interval of five halves. Tables (3.1),
(3.2), (3.3) and (3.4) give comparisons of expected and observed fifth
order matrices for industrial, geographical, income and urban-rural
mobility respectively.

It is not possible due to the detail of the trables to draw an over-
all picture of the comparison between the "observed' and "expected ",
However, by inspecting the diagonal elements in the tables the following
remarks can be made:

1. For industrial mobility (Table 3.1), the simple Markov model
underestimates, though sightly, stayers in all industries apart from "Agric".
This is similar to the result observed by Blumen etal (1955) when studying
industrial mobility of labour in the United States. Blumen etal interpreted
this as being the consequence of the fact that the simple Markov model
does not allow for what they called "industrial attachment'. The fact
that the model did not underestimate stayers in "Agri'’ may be due to low
tendency on the part of workers to stay in "Agri" as was clearly exhibited
by the discussion of chapter (2).

2. For geographical mobility, the model underestimates stayers
in W.R., C.R., E.R., but overestimates them for N.R., S.R., and O.K.,
although both the overestimation and underestimation are generally not
of considerable magnitude. Note that movement out of N.R., S.R., and
O.K. is shown in Chapter (2) to be very high.

3. For income mobility the model overestimates stayers in all
but the middle and last income groups. Differences between observed
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and expected probabilities are however generally small.

4- For Urban-rural-urban mobility we observe that differences
between the observed are not large through the model tend to over-
estimate stayers in rural regions and underestimates stayers in urban
regions.

When the one-order transition probability matrix is multiplied
by itself a sufficiently large number of times it reaches a limit. At this
limit, we see the distribution of workers among the various categories
when the system stablizes. If this distribution is compared to present
state we see how far the present distribution deviates from the equili-
brium level. For geographical mobility we find:

W.R. C.R. E.R. N.R. S.R. O.K.

Percentage of workers 5 63 13 5 1 13
in each region (present)

Percentage of workers 5 69 19 1 1 5
in each region(at the limit)

which reflects a surprising degree of agreement. Similarly for urban-
rural-urban mobility we get:

Rural Urban
Percentage of workers in each arca
(present) 7 93
Percentage of workers in each
area (at the limit) 9 91

for which deviations are also small. However if we considered income
mobility we obtain:
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Percentage of workers in € 1000 1000-2000 2000-3000 :3000-5000 5000-7000 7000-1000 10000
each income group (present) 18 21 22 21 8 5 5

Percentage of workers in each
income group (at limit) 6 s 9 9 ° 7 56

which shows stricking disagreement. It is interesting to note that ac-
cording to this result, if the model applies, about half the working
population will, in the long run, have monthly income greater than
10000.

For industrial mobility we obtain:

Tran.Com.& Ut. Agri. Fact. Tra. Gov.&Un.L.

Percentage of workers
in each industrial group
(present) 12 7 18 24 39

Percentage of workers
in each industrial
group (at limit) 17 9 17 33 24

Before closing up this section, it should be pointed out that
only transition matrices for income and urban and rural mobility
actually reached their limits (up to two decimal places) after multiplied
by themselves about 100 times. For geographical and industrial
mobilities the figures given as limiting distribution in fact give a
distribution near the limit as they stablize upto only one decimal place.

3.3. The Mover-Stayer Model

Blumen, Kogan & McCarthy, in their 1955 pioneering work,
introduced the mover-stayer model when attemtping to analyse the
industrial mobility of labour in the United States. It is essentially a
Markov chain model modified to allow for industrial attachment. The
mover-stayer model proved to be more successful for describing the
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Table (3.1)

Comparison of Expected & Observed Fifth-Order Matrices
(All workers) - Industries

Tran.Com.& Ut. Agri, Fact. Tra. Gov.&Un.L.
Tran. Com. & Ut. obs. 0.887 0.012 0.021 0.048 0.033
Exp. 0.886 0.004 0.020 0.041 0.049
Agri, obs. 0.088 0.576 0.097 0.134 0.106
Exp. 0.063 0.619 0.094 0.133 0.088
Fact. obs. 0.007 0.009 0.840 0.099 0.044
Exp. 0.012 0.005 0.820 0.123 0.038
Tra. obs. 0.019 0.005 0.025 0.925 0.017
Exp. 0.018 0.009 0.028 0.905 0.024
Gov.&Un.L. obs. 0.029 0.004 0.017 0.055 0.886
Exp. 0.022 0.000 0.022 0.058 0.882
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Table (3.2)

Comparison of Expected & Observed Fifth-Order Matrices
(Al workers) - Geographical regions

W.R. C.R. E.R. N.R. S.R. 0.K.
W.R. obs. 0.564 0.389 0.017 0.023 0.000 0.006
Exp. 0.539 0.320 0.063 0.023 0.016 0.038
C.R. obs. 0.008 0.963 0.018 0.006 0.001 0.005
Exp. 0.019 0.957 0.018 0.000 0.000 0.005
E.R. obs. 0.008 0.078 0.897 0.018 0.000 0.000
Exp. 0.049 0.048 0.879 0.001 0.011 0.0fo0
N.R. obs. 0.000 0.214 0.078 0.708 0.00 0.000
Exp. 0.020 0.104 0.093 0.754 0.001 0.006
S.R. obs. 0.000 0.560 0.120 0.160 0.160 0.000
Exp. 0.069 0.519 0.142 0.001 0.264 0.004
O.K. obs. 0.046 0.575 0.042 0.058 0.000 0.278
Exp. 0.052 0.065 0.240 0.002 0.005 0.613
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Table (3.3)
Comparison of Expected & Observed Fifth-order Transition
Matrices ( All workers ) - Income groups

<1000 1000-2000 2000-3000 3000-5000 5000-7000 7000-10000 >10000

<1000 obs. 0.272 0.364 0.238 0.106 0.019 0.000 0.001
Exp. 0.294 0.290 0.223 0.137 0.038 0.009 0.005

1000-2000 obs. 0.013 0.337 0.419 0.185 0.028 0.008 0.009
Exp. 0.019 0.361 0.346 0.203 0.048 0.011 0.008

2000-3000 obs. 0.003 0.021 0.352 0.495 0.089 0.019 0.019
Exp. 0.019 0.025 0.386 0.371 0.131 0.037 0.027

3000-5000 obs. 0.002 0.009 0.018 0.514 0.328 0.085 0.044
Exp. 0.025 0.021 0.023 0.447 0.304 0.101 0.075

5000-1000 obs. 0.000 0.000 0.024 0.012 0.383 0.461 0.119
Exp. 0.004 0.000 0.005 0.007 0.557 0.270 0.154

7000-10000 obs. 0.000 0.000 0.000 0.000 0.000 0.404 0.596
Exp. 0.023 0.004 0.001 0.000 0.000 0.423 0.544

> 10000 obs. 0022 0.022 0.000 0.000 0.000 0.000 0.957

Exp. 0.068 0.021 0.011 0 006 0.001 0 000 0.890
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Comparison of Expected & Observed Fifth-order Transition

Table (3.4)

Matrices ( All workers ) - Urban & Rural Areas

Rural Urban
Rural obs. 0.458 0.542
Exp. 0.514 0.486
Urban obs. 0.010 0.990
Exp. 0.014 0.986




American industrial mobility than the simple Markov model. Since
then, the model continued to capture interest of researchers in the
field of labour mobility. Recently Wynn & Sales (1973) fitted the
mover-stayer model to the British labour force, and El-Beshir & Ahmed
(1978) fitted it to Sudanese labour mobility. Although the mover-
stayer model was originally developed to describe industrial mobility,
there are strong indications that it can also be employed to describe
other related mobilities. This section is devoted to the application of
the model to geographical, income and urban-rural mobilities in
addition to industrial mobility.

3.3.1. The Mover-Stayer Model

In its simplest version, the mover-stayer model assumes that
workers can be divided into two groups: “Movers” and “Stayers”.
Stayers are those workers who developed attachment to an industry
and who remain in it with probability one. Movers, on the other hand,
are workers who developed little or no attachment to an industry and
whose movement followed a simple Markov Chain.

Let s; be the fraction of workers in category i who are stayers

in a designated half. Furthermore, let m;; denote the fraction of

workers, among movers, who move from category i to category j
between two consecutive halves. According to this notation, the
probability that a worker who is in category i in a given half is also
in category i the following halfis P;; where
Pu = (Sl) 1+( 1 -Si) mg
Also,
If we now denoted by S the matrix of stayers where
il
So
’.Sk

0]
S =

0



-40-

and by M the one-half transit matrix for movers with M taking the form

[m1] ™12 - - - MK
m21 m22. o e m2k

- Mgy Mg2- - mkki

then P, the one-half transition matrix for all workers (movers and
stayers) is

P=S+ (I-8) M .cvurennens (1)

It can be shown that the n-order transition matrix for all workers is given
by

P s+ (1-8) MY e 2)
To estimate S & M Blumen etal (1955) adoptéd the following procedures:

. - . . - . n
1- Find on estimate for the limiting matrix lim M
say M" lim n— ea

2- Find on observed P n)’ say P(n) for n reasonably large

. obs
. n lim (n) . ) n
3- Substitute M & P , respectively, for HT M

obs n o
& [imo.P in
. _(n) nre  on
lim P =S+ (I~-S8)IlmM
n <oe n->oe

obtained by taking the limit of (2) as n++ and solve to obtain an estimate
for S, say S.

an M
4- Substitute S & P respectively for S&P in (1) to
obtain an estimate for M, say M. ODS This completes the estimation
process.
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(n)

The matrices ébl 3@: P,are the observed one-order and the obs
observed n-order transition matrices and the procedure f%r obtaining
them is discussed in the last section. To estimate lim M whichisa
matrix of identical rows taking the form il

"ml mz.. mk—
m m.. m
1 2k
-_ml m 9 mk_

Total

- Xy g X1k X

Xy = Xo3 - Xk L2

Xyp  oXpgh - Xy 1 oo Xk

Total X, X X g X k X..
where X3; is the nu '%cr of workers who are in the ith category in the

initial half and in the jth category in the nth half (for n large). Note
that no diagonal elements exist due to the fact that the matrix deals
only with movers. An approximate maximum likelihood estimate for

m ' is given by X.j

j A
m;= X

We shall use this estimate here although Goodmon (1961) showed that
it is inconsistent.

SECR Use of the Mover-Stayer Model to Describe Mobility

As we did for the simple Markov model we now consider the
use of theﬂmover'-gtaycr mode]:?lescribe mobility inf Ke I{jn@;%lom. To
estimate S & M in each case we shall be using ch]é}ld %h(s" Also to



estimate the mj’s we use matrices giving the distribution of destinations
for halves separated by an interval of five halves.

Following the procedure described in the proceeding sub-
section we estimate S&M for all workers and for selected levels of
certain factors. These are given as Tables C1 - C4 in Appendix C. Using
(2) we estimated the expected fifth-order transition matrix, for all
worker, for each type of mobility. By using (2) it is also possible to
estimate transition matrix of any order and hence predict mobility
at any desired future half provided the interval is not very large.

Tables(3.5) - (3.8) give the expected and observed fifth-order
transition probability matrices for each type of mobility. It is obvious
from the tables that the mover-stayer model overestimated stayers in
all types of mobility, the only real exception being stayers in urban
areas. This may be attributed to the strong urbanization trend which is
a characteristic of the modern world. The overestimation is, however,
least for industrial mobility.

That the mover-stayer model overestimated stayers is con-
firmed by column (3) of Table (3.9) where it is seen that the expected
number of stayers is larger than the observed number for all categories
in industrial and geographical mobility and in 86% of the cases in income
mobility. Note that the fact that only 50% of the cases show over-
estimation in urban-rural-urban mobility may be due to the fact that
there are only two categories in this case and to the remark made at the
end of the preceeding paragraph.

34. Comparison of Simple Markov Model with Mover-Stayer
Model

It is obvious from columns (1) and (3) of Table (3.9) that
whereas the mover-stayer model tends to overestimate stayers the simple
Markov model does this only to the case of income mobility. The fact
that the mover-stayer model overestimates the number of stayers (a fact
that Blumen and his co-workers also observed in the case of the



American labour ) is due to the fact that stayers in the sense defined in
subsection 3.3.1 do not really exist. Not only do workers leave work for
such reasons as illness....etc. but they also change industry and location
whenever a better opportunity arrises. We particularly believe that
the chances fep such changes should be expected in a country like the
Kingdom of Saudi Arabia where the economy is undergoing rapid
changes in all sectors and locations.

Comparing columns (2) and (4) we see that both models had
their best performance in the case of industrial mobility. None of the
two models, however, proved universally superior to the other although
the simple Markov model seems to be slightly better. This is
particularly so if the information in columns (1) & (3) is taken into
account. Added to this its simplicity, we are inclined to recommend it
for future predictions.



Comparison of Expected & Observed Fifth-Order Matrices

Table (3.5)

(All workers) - Industries

Tran.Com.&Ut.  Agri. Fact. Tra. Gov.& Un.L.
Tran. Com.&Ut. obs. .887 .012 .021 .048 .033
Exp. 925 .004 .013 .028 026
Agri. obs. .088 576 .097 134 .106
Exp. .047 .704 .066 104 .069
Fact. obs. .007 .009 .840 .099 .044
Expt. .012 .006 .880 .068 .028
Tra. obs. .019 .005 .029 .928 .019
Exp. .011 .006 017 939 .016
Gov. & Un.L. obs. .029 .004 017 .065 .886
Exp. .015 .002 016 .039 912




Table (3.6)
Comparison of Expected & Observed Fifth-Order Matrices
(All workers) - Geographical Regions

45

W.R. C.R. E.R. N.R. S.R. O.K.

W.R. obs. .564 .389 .017 .023 .000 .006
Exp. .673 .229 .045 .014 .013 .026

C.R. obs. .008 .963 .018 .006 .001 .005
Exp. .015 .968 .011 .001 .001 .004

E.R. obs. .008 .078 .897 .018 .000 .000
Exp. .026 .039 925 .001 .007 .006

N.R. obs. .000 214 .078 .708 .000 .000
Exp. .039 .090 .052 .807 .004 .008

S.R. obs. .000 .560 120 .160 .160 .000
Exp. .097 446 .106 .003 332 .018

O.K. obs. .046 .575 042 .058 .000 .278
Exp. 097 .289 .116 013 012 .475
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Comparison of Expected & Observed Fifth-Order Matrices
(All workers ) - Income groups

Table (3.7)

<1000 1000-2000 2000-3000

$000-5000 5000-7000 7000-10000 >10000

£1000

1000-2000
2000-3000
3000-5000
5000-7000
7000-10000

> 10000

obs.
Exp.

obs.
Exp.
obs.
Exp.
obs.
Exp
obs.
Exp.
obs.

Exp.

obs.
Exp.

272
402

.013
.019

.003
.033

022
.051

.000
076

.000
212

.022
.016

.364
.209

.337
427

.021
.028

.009
.025

.000
016

.000
074

.022
.013

238
203

419
291

352
421

.018
.025

.024
.011

.000
.039

.000
.009

.106
122

185
178

.495
.299

.514
527

012
.008

.000
.019

.000
.047

.019
.044

.028
.059

.089
147

.328
.229

.383
.596

.000
.004

.000
.001

.000
.012

.008
.016

.019
.047

.085
.096

461
197
404
.518

.000
.003

.001
.006

.009
.008

.019
024

.044
.045

119
.094

.596
133

957
.956
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Table (3.8)

Comparison of Expected & Observed Fifth-Order Matrices
(All workers ) - Urban & Rural Areas

Rural Urban
Rural obs. 458 542
Exp. .612 .388
Urban obs. .010 .990
Exp. 012 988




4%-

Table (3.9)
Comparison of Simple Markov Model with the Mover. Stayer

Model
Simple Markov Model Mover-Stayer Model
Percentage of Average percent Percentage of Average percent
Type of cases in which differences* bet-  cases in which differences bet-
", expected diag. ween expected expected diag. ween expected
Mobility . ;
element exceeds & observed diag. element exceeds& observed diag.
the observed elements observed elements
Column No. (1) (2) (3) (4)
Industrial 20 -4 100 -6.17
Geographical 50 -15.5 100 -20.8
Income 71.42 -36.14 86 -~18.55
Urban-Rural-Urban 50 -5.24 50 -12.48

* For each category, the quantity 100(obs. - Exp.) s computed and the arithmatic
mean of the resalting signed Exp.
differences is obtained.
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Appenxix (B)

Table B(1)

One-Order Transition Probability Matrix

(All workers) - Industries

Tran. Com.& Ut. Agri. Fact. Tra. Gov. & Un.L.
Tran.Com.& Ut. 0.982 0.001 0.003  0.007 0. 007
Agri. 0.013 0.923 0.020 0.026 0.018
Fact. 0.002 0.001 0.967 0.023 0.007
Tra. 0.004 0.004 0.005 0.983 0.004
Gov. & Un. L. 0.004 0.003 0.004 0.01 0.979
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One-order Transition Probability matrix

Table B@2)

(All workes) -Geographical Regions

W.R.

C.R.

E.R.

N.R.

S.R.

O.K.

W.R. CR. E.R. NR S.R. O.K.
0.9000 0.0672 0.0116 0.0055 0.005§ 0.0098
0.004 0.992 0.003 0.000 0.00 0.001
0.011 0.006 0.978 0.000 0.003 0.002
0.009 0.018 0.018 0.954 0.00 0.001
0.002 0.139 0.039 0.00 0.800 0.000
0.012 0.010 0.052 0.005 0.001 0.921
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Table B(3)
One-Order Transition Probability Matrix

All workers - Income groups

21000 1000-2000 2000-3000 3000-5000 5000-7000 7000-1000 >1000

&£ 1000 0.8115 0.1241 0.0432 0.0184 0.0028 0.00 0.00

1000-2000 0.0050 0.8387 0.1328 0.0235 0.00 0.00 0.00
2000-3000 0.0040 0.0060 0.8479 0.1299 0.0086 0.0022 0.0074-
3000-5000 0.0090 0.0044 0.0044 0.8711 0.0907 0.0114 0.0090
5000-7000 0.00 0.00 0.0016 0.0016 0.9066 0.0820 0.0082
7000-1000 0.00 0.00 0.00 0.00 0.00 0.8667 0.1333
>10000 0.0192 0.00 0.00 0.00 0.00 0.00 0.9808
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Table B(4)
One-Order Transiton Probability Matrix
(All workers) - Urban & Rural areas

Rural Urban
Rural 0.894 0.106
Urban 0.003 0.997
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Table B(5)

One - Order Transition Probability Matrix
( Workers with Secondary School Education ) - Industries

Tran.Com.&ut. Agri. Fact. Tra. Gov. & Un.L.
Tran.Com.&Ut. 0.990 0.00 0.00 0.010 0.00
Agri. 0.060 0.760 0.120 0.060 0.00
Fact. 0.00 0.00 0.980 0.020 0.00
Tra. 0.00 0.00 0.006 0.992 0.002
Gov. & Un.L. 0.009 0.00 0.005 0.014 0.972




Table B(6)
One - Order Transition Probability Matrix
(Workers in the age group 20-35) - Geographical Locations
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W. R. C.R. E.R. N.R. S.R. O.K.
W.R. 0.890 0.096 0.009 0.00 0.00 0.005
C.R. 0.003 0.990 0.003 0.002 0.001 0.001
E.R. 0.002 0.014 0.98 0.002 0.00 0.002
N.R. 0.00 0.04 0.00 0.960 0.00 0.00
S.R. 0.070 0.070 0.070 0.00 0.79 0.00

O.K. 0.012 0.131 0.012 0.015 0.00 0.83




Table B(7)
One - Order Transition Probability Matrix
(Workers in the age group 20-35) - Income Groups

¢ 1000 1000-2000 2000-3000 3000-5000 5000-7000 7000-1000 > 1000

< 1000 0.804 0.125 0.045 0.022 0.004 0.00 0.00
1000-2000 0.007 0.835 0.134 0.024 0.00 0.00 0.00
2000-3000 0.006 0.003 0.838 0.143 0.008 0.001 0.001
%. 3000-5000 0.001 0.006 0.003 0.895 0.088 0.007 0.00
5000-7000 0.00 0.00 0.003 0.003 0.909 0.085 0.00
7000-1000 0.00 0.00 0.00 0.00 0.00 0.917 0.083

> 1000 0.00 0.00 0.00 0.00 0.00 0.00 4.0
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Appendix C

Table C(1)

A A
M & diagonal elements of S for all workers & workers with
Secondary Education (with parenthesis) - Industries

A A
M S
Tran.Com.&Ut. Agri. Fact. Txa. Gov.&Un.L.
Tran.Com.&Ut. 0.866(.808) 0.008(0.000)  0:024£.000) 0.051(.192) 0.051(.000)| 0.864(.000)
Agri. 0.029(.064) 0.828(.744) 0.045(.128) 0.058(.064) 0.040(.000) .555(.000)
Fact. 0.010(.000) 0.005(.000) 0.830(.879) 0.119(.121) 0.036(.000) .807(.000)
Tra. 0.039(.000) 0.030(.000) 0.043(.038) 0.854(.947) 0.034(.015)| .884(.015)
Gov.& Un.L. 0.023(.054) 0.020(.000) 0.023(.032) 0.058(.084) 0.876(.830) .828(.830)
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A
M & diagonal elem

Table C(2)
ents of S for all workers & workers

in the age group (20-35), within parenthesis, -

Geographical regions
= A A
M S
W.R. C.R. ER: N.R. S.R. OXK.

W.R. .785(.795)  .144(.179) .025(.017) .012(.000) .013(.000) .021(.009) |.533(.463)
C.R. .031(.022) .938(.920) .023(.029) .000(.015) .000(.007) .008(.007) | .869(.864)
E.R. .096(.016) .052(.112) .819(.840) .000(.016) .026(.000) .017(.016) | .884(.872)
N.R. .028(.000) .056(.101) .056(.000) .857(.899) .000(.000) .003(.000) | .679(.737)
S.R. .026(.075) .165(.075) .046(.075) .00(.000) .763(.775) .000(.000) | .157(.079)
O.K. .034(.016) .100(.180) .059(.016) .006(.023) .001(.000) .800(.765)| .268(.271)
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A A Table C(3)
M & diagonal elements of S for all workers & workers in the age group (20-35)
(within parenthesis) - Income groups

<1000 1000-2000 2000-3000 wcd%.@ooc 5000-7000 7000-10000 > 10000

[~
3

< 1000 | .743(.738) .169(.168) .059(.061) .025(.028) .004(.005) .000(.000)  .000(.000)}.267(.257)

10:00-2000 | .006(.008) .798(.803) .167(.160) .029(.029) .000(.029) .000(.000)  .000(.000)}.207(.161)
9000-3000 | .005(.006) .007(.003) .828(.832) .147(.149) .009(.008) .002(.001)  .002(.001)}.116(.040)
3000-5000 | .013(.001) .006(.009) .006(.005) .815(.844) .130(.131) .017(.010)  .013(.000)(.314(.329)
5000-7000 | .000(.000) .000(.000) .002(.006) .002(.006) .868(.849) .116(.139)  .012(.000)].290(.411)
7000-1000 | .000(.000) .000(.000) .000(.000) .000(.000) .000(.000) .79%.000)  .207(.840)}.357(.16)

> 10000 .417(.000) .000(.000) .000(.000) .000(.000) .000(.000) .000(.000)  .583(.000)}.954(.000)
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A

A Table G(4)
M & diagonal elements of S for all workers and workers with Secondary
Education, (within parenthesis) - Urban & rural groups

B 5

Rural Urban W
Rural .815(.000) .185(1.000) .427(.097)
Urban .018(.000) .982(1.000) .815(.067)




s
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