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Abstract. This paper compares and tests two different model specifications of employment and age-
specific migration. One specification deals with out- and-in migration as the dependent variables, while
the other deals with the net migration as the dependent variables. The migration variable in both
models is disaggregated into two-age-specific groups, young and old. The sample employed in this study
consists of 62 SMSAs in 32 states distributed in the four main regions of the U.5.A. The two models
have been estimated in double-logarithmic form using the three-stage least squares (3LS) method. The
empirical results indicate that the use of in-and-out-migration variable is more appropriate than the use
of a variable relating to net-migration. Morcover, the results support the hypothesis of the causal
rclationship between migration of each age group and employment growth rates and the hypothesis of
the opposite direction movement between the out-and-in-migration variables. Finally, the major
finding of this study, which has not been shown before, is that the total employment increased by the
same amount as the young migrant’s contribution to it and by less than the old migrant’s contribution
to it

Introduction

A major contribution to the literature of labor migration and regional growth was provided
by Richard Muth [1]. He attempts to reconcile the demand and supply-oriented approaches
of employment growth and migration in the context of a simultaneous-equations systems.
He tests the hypothesis of mutual causation between net migration and employment growth.

Among the most important studies beyond Muth’s work are Greenwood [2,3], and
Greenwood and Hunt [4]. They test the hypothesis of mutual causation between two types
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of migration variables {(oul-and in-migration} and employment growth in a more general
framework. Greenwood (2] disaggregates each of the out- and in-migration equations to
migration to other Standard Metropolitan Statistical Areas (SMSAs) and migration to
non- metropolitan areas. He disaggregates the employment growth variable to manufacturing
cmployment, government employment, and other non-manufacturing employment.
Moreover, Greenwood [3] disaggregates both the migration and employment growth
variables to whites and non-whites. Finally, Graves and Regulska [5] disaggregale the net
migration variable by race and 5-year age cohorts. They show the importance of amenilics
in the migration decision, and conclude that the size and significance of some of the main
variables could be improved by including more amenitics.

This paper compares and tests two different model specifications of empioyment and
age-specific migration. Its main objective is to know the appropriateness of each
specification in migration studics. One specification deals with out-and in-migration as the
dependent variables, while the other deals with net migration as the dependent variable,
The migration variable in both models is disaggregated into two age-specilic groups,
young and old. In addition to the mutual causality test for the two different age groups,
this study will test the attractiveness of some non-cconomic variables for both age groups
and show the importance of the income and employment variables for the same group.
Thus, this study will be mainly common to the ideas of threc important studies: Muth [1],
Greenwood [2], and Graves and Regulska [5].

The first section of the paper discusses some issues related to the sample data used in
the study. The second section specifies the structure of the two models and discusses
the theoretical arguments of the equations and the different hypotheses that will be tested.
The estimation method and the empirical results are shown in section three. Finally, summary
and conclusion are provided in section four.

The Sample Data

The spatial unit employed in this study s the Standard Metropolitan Statistical Area
(SMSA). Asin the U.S. 1980 census of population, the general concept of an SMSA is
that of a large population nucleus, together with adjacent communities that have a high
degree of economic and social integration with that nucleus. Each SMSA contains onc or
more central counties with an urbanized arca of at least 530,000 inhabitants, and it could
include outlying counties that have close economic and social relationships with the central
counties. The sample employed in this study consists of 62 SMSAs in 32 states distributed
in the four main regions of the U.S. Northeast, North Central (now called Midwest), South
and West and cach region is well represented in the sample. All of the sample SMSAs are
in published data form for 1970 and 1980 and have population of at least one-hall’ million,
except lor two SMSAs (Paterson- Clifton -Passaic, Trenton).
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The data present some problems. One problem is that the geographic definition of
some SMSAs atthe end of the period is different than at the beginning of it.  And this
results {rom the tact that some new counties were added to those SMSAs definitions or, in
a few cases, counties were deleted. In this study, all of the beginning-of-period data have
been adjusted to match the cnd-of-period definition. Another data problem is the
inconsistency of the migration data with the other data used in the model. All the
endogenous and exogenous variables refer to their levels in 1970 and 1980, or to the
changes during 1970-1980 period, while the census migration data refer to the young and
old people movements during a five-year period (1975-80). Greenwood [6, p.155] offers an
option to solve this problem by making the migration variables compatible with other
variables by defining the migration variables over & ten-year period. This requires the
assumption that the migration movements that occurred between the first five years and
the last five years were identical. Thercfore, all migration data have to be multiplied by 2.
This multiplication has no effect on the estimates of the coefficients of the explanatory
variables (except that they are twice as high as otherwise).

The descriptive statistics of all variables are displayed in Table 1. In this table, the
migration rate variables are calculated using the population measure. It shows that relevant
to the number of the young and old pcople who are living tn the SMSA al the beginning of
1970, about 21 young and 10 old people per hundred had left within the period 1970-75,
and for the same period about, 21 young and 9 old people per hundred had come into that
SMSA. This means there are about zero net young and old migrants coming to the SMSA
for cach 100 young and old people for the period which simply reflects the fact that net
nuegratton within a closed system must sum to zero. Technically, the system 1s not closed,
but the SMSAs used in this study represent such a high fraction of total US population
that the system behaves as il it were closed. The same table shows that the average
cmployment and income growth rates are 31.38% and 95.9%, respectively. Moreover, the
average of the unemployment rate is 4%, which means that on average, four people out of
one hundred labor force members residing in the various SMSAs are unemployed.

Table 2 shows the regional average employment and income growth rates for that
period. The Northeastern region had the lowest employment and income growth rates,
whereas the West had the highest employment growth rate and the South had the highest
income growth rates.

Specification of the Models

Both models are intended to be age-specific. Therefore, out- and in-mi gration variables
are disaggregated to the young and the old. Young migrants arc defined to be those people
who are between the ages of 20 and 64, and old migrants are defined to be those people
who are at the age 65 and above (65+).



02 Khalid 1. Aldakhil

Table 1. Sample descriptive statistics

Yariable Mean Minimum Maximum
OMRY 2097% 6.74% 37.58%
OMRO $.73% 3.62% 22.13%
IMRY 21.25% 3.82% 58.60%
IMRO 9.36% 9.52% 49.63%
NMY 0.28% -16.8% 23.93%
NMO -(.37% -10.85% 31.82%
REMPG 3L38% -5.9% 90.7%
INC F1496 $7883 $12930
RINCG 959%: 63.6% 139.7%
TEMPV 323 16.4 4“4
CRRT 0.033% 0.012% (0675
AGE 28.19 233 377
DU 12.07 102 126
SIZE 1629200 persons 304000 persons 9974000 persons
AWIDS 4.071 28 5.65
HIDD 2550 139 4388
con 82221 4l 239
REDUG 1043% 146 1.18%
RARFG 0.783% 0.075% 1.8%
RNATINC 1.33% L12% 1.8%:
PMANEMP 0.607% LO66% 212%
RUNEMP 0.044% 0.022% 0.14%

Table 2. Regional average growth rates

Region North east North central South West
Growth rate

Income growth rate 91.6 6.6 99.2 937
Employment growth rate 15.8 182 419 55.0

The first model

The first model consists of tive equations, five endogenous vartables, and 15 exogenous
variables. The endogencus variables include out-migration rate of young (OMRY), oul-
migration rate of old (OMRQ), in-migration rate of young {IMRY} in-migratien rate of old
(IMRO), and rate of cmployment growth (REMPG). Specifically, the model is of the following

form:

(1) OMRY = fl [IMRY, REMPG, INC, RINCG, TEMPV, CRRT, AGE,
EDU, SIZE, AWDS, HDD, CDD, RUNEMP, CL]

{(2) OMRO = f2 [IMRO, REMPG, TEMPV, CRRT, AGE, EDU, SIZE,

AWDS, HDD, CDD, RUNEMP, c |



(3) IMRY

4y IMRO

(5) REMPG
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il

,[OMRY, REMPG, INC, RINCG, TEMPV, CRRT, SIZE,
AWDS, HDD, CDD, RUNEMP, ¢ |

f, [OMRO, REMPG, TEMPV, CRRT, SIZE, AWDS, HDD,
CDD, RUNEMP, ¢, ]

f, [OMRY. OMRO, IMRY, IMRO, INC, RINCG, SIZF,
REDUG, RARFG, RNATINC, PMANEMP, ¢

Where the cndogenous and the exogenous variables definitions and data sources are

as follow:

ENDOGENOUS VARIABLES

OMRY

OMRO

IMRY

IMRO

REMPG

Out-migration rate of young people; that is two times the number of
young individuals who resided in the SMSA in question on April [, 1975
but elsewherc on April 1,1980, divided by the 1970 population of young
individuals [see 7, Table 7].

Out-migration rate of old people: that is two times the number of old
individuals who resided in SMSA in qucstion on April 1, 1975 but
elsewhere in 1980, divided by the 1970 population of old individuals
[see 7, Table 7).

In-migration rate of young people; that is two times the number of
young individuals who resided in the SMSA in question on April [,
1980 but elsewhere on April 1, 1975, divided by the 1970 population

of young individuals |see 7, Table 10).

In-migration rate of old people; that is two titnes the number of old
individuals who resided in the SMSA in question in 1980 but elsewhere
in 1975, divided by the 1970 population of old individuals, {sce7,

Table 10].

Rate of employment growth; that is the ratio of the 1980 to the 1978
level of employment of the SMSA, (see 8, Table 85 and 9, Table 1200.

EXOGENOUS VARIABLES

RUNEMP

INC

RINCG

SIZE
AGE

Rate of unemployment; thatis the ratio of the 1970 unemployment level
prevailing in the SMSA to the CLF of the SMSA in 1970 [see &, Table 85
and 9, Table 120].

Median 1970 income of persons residing in the SMSA in 1980 [see 8,
Tabie 89].

Rate of income growth; that is the ratio of the 1970 10 the 1980 median
income of persons residing in the SMSA [see 8, Table 89 and 9, Table
124].

Total Population of the SMSA in 1970, [Sce 8, Tablc 24].

Median age of the population of the SMSA in 1970, [sce & Tablc 24].
Median number of years of school completed by persons 25 years of
age and overin [970 [see 7, Table 83).
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REDUG = Rate of education growth; that is the ratio of the 1970 t¢ the 1980
median number of years of school completed by persons 25 years of
age and over [see 7, Table 83 and 8, Table [19].

RARFG = Rate of change of armed forces personnel; that is the ratio of the 1970
to the 1980 number of armed forces persenncl [see 7, Table 85 and
8, Table 120].

RNATINC = Rate of natural population increase; that is the difference between CLF
growth rate and net migration rate.

PMANEMP = Percentage of the SMSA’s 1970 employment in manufacturing [see
7, Table 87]. ’

CRRT = Per capita crime rate; that is the ratio of total crimes in 1970 to the
SMSA populaticn in 1970 [see 10, Table 5].

TEMPV = A historical average annual temperature variance (F): the difference
between July's daily maximum temperature and January's daily
minimum temperature, for many dilferent years {11].

AWDS = A historical avcrage wind speed: the sum ol wind speed rate in January
and July divided by two, for many ditferent years [11].

HDD = Average heating degree days; a historical measure of cold for
many different years [11].

CDD = Averagc number of cooling degree days, a historical measure of warmth
for many different years [11].

¢ loe = random errors.

The out- and in-migration equations

As shown above both the out-and in-migration equations are disaggregated into two
age groups (young and old), Therefore, we have two out-migration cquations, one for
young (OMRY) and one {or old (OMRO) migrants, and also two in-migration equations,
one for young (IMRY') and one for old (IMRO). We assume that both young and old out-
migration are affected by the same origin and destination characteristics (the same
endogenous and exogenous variables), even though the magnitude of the effect might be
different for the two age groups. Therefore, we include almost the same variables in each
out-migration, by the same assumption, each of the in-migration cquations has almost the
same variables,

Out-migration and in-migration of both young and old are expected to be positively
correlated with each other. Those places that have a lot of in-migration for both young
and old are expected to have a lot of out-migration and vice versa. One reason for this
phenomenon is that the more in-migrants to the SMSA, the more mobile the population of
that SMSA, and therefore the more out-migrants from the SMSA. Greenwood [6] suggests
that those people who have moved at least once are more likely to migrate than those who
have not moved al all, Renshaw [12] argues that areas that have much in-migration tend
to have much out-migration because those in-migrants arc “chronic movers”,
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Generally, the young people are expected to be more sensitive o variables such as rate
of employment growth, rates of income growth, unemployment, etc., whereas the old people
arc cxpected to be more sensitive to the amenity variables such as crime rates, lemperature
variance, annual wind speed, etc. This reasoning is based on the assumption that young
people arc members of CLF and the old people are retired. Therelore, variables like
employment and income growth rates will be a major component of the young migrants’
deciston function of whether to migrate or not, whereas the amenity varjables will be the
major component of the same decision function for the old migrants. These old migrants
have already accumulated their wealth and are looking for a place to spend their wealth
and enjoy the rest of their lives in places with more amenities, There are some exceptional
cases in which the old people will pay more attention to the employment and income
growth variables, when they arc planning to work part time or when they urc accompanied
by someone who is a member of the civilian labor force, such as a wilc.

It is generally expected that for young people greater rate of employment growth,
which is a measure of job opportunities in an area, will decrease the out-migration rate of
young and increase the in-migration rate of young to the arca in question, ceteris paribus.
Moreover, young migrants are expected to move to areas with relatively high income levels
and relatively high income growth rates, and move out from areas with relatively low
income and relatively low income growth rates, ceteris paribus. The higher rate of
uncmploymient is expected to increase the out-migration rate of the young and decrease
their in-migration rate, ceteris paribus. The same expectations could be made from the
cffect of the above variables in the out- and in-migration of the old people, but as mentioned
before, it will be alesser effect.

The annual temperature variance is expected to encourage relatively more old in-
migrants than young, and discourage relatively more old out-migrants than young, ceteris
paribies. SMSAs with high cooling degree days, which 1s ameasure of warmth, arc cxpected
to be more attractive to old in-migrants than young, and SMSAs with high heating degree
days, which 1s ameasure of coldness, are expected Lo be less attractive for old in-migrants,
ceteris paribus. Windy places are less desirable for both age groups. bul as an amenity
variable, windy SMSAs will discourage old people more than young people. It is expected
to encourage out-migration of old people more than young and discourage in-migration of
old people more than young, ceferis paribus.

Young and old migrants are expected to move out from areas with high crime rates
and to areas with low crime rates. The size of the area, which is measured by the population,
is expecled to affect negatively both the young and old decision to migrate, so we expect
more young and old in-migration to less populated areas and more young and ald out-
migration from more populated areas.

Certain personal characteristics such as age and education are very important
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determinants of the individual’s decision to migrate. Older people have a lower tendency to
migrate for one or both of the following reasons. First, they have established more family
and other ties. Second, the rate of return on migration is lower for them due to their shorter
cxpected life. Therefore, ceteris paribus, out-migration rates for both young and old is
expected to be Tower, the higher the median age of the area in question. Furthermore, more
educated people have a higher tendency to migrate because education tends to reduce the
importance of tradition and family ties. Therefore, ceteris paribus, oul-migration rates for
both of the age groups is expected to be higher, the higher the Ievel of education of the area
in question. Both age and cducation are meant as characteristics of the places from which
the migrants are being drawn, and they arc not included in the in-migration equations of
young and old, in order to assist in identifying the other equations of the system.

The employment growth equation

In this model, the rate of employment growth equation is assumed to be a [unction of
four endogenous variables {(OMRY, OMRO, IMRY, IMR() and seven cxogenous variables.
Tt is generally expected that employment growth is positively related to in-migration and
negatively related to out-migration. The young migrants will have a bigger impact on the
employmenti growth than old migrants. The out-migration of young people tends to decrease
the rate of employment growth, while the in-migration of young people tends to increase it.
With a smaller impact, the out-migration of cld people tends to decrease the rate of
employment growth and the in-migration ot old people tends to increase it. Usually the old
tn-migrants, who arc assumed to be retired, bring capital and assets with them which alfect
[abor demand in those areas and do not contribute to labor supply 1o meet that demand,
which result in shift in the area labor demand curve only. That will attract more young in-
migrants to meet the demand that has been created by the old-migrants, and that will cause
a shift in both labor supply and demand curves. Therefore, we cxpect a bigger impact on
the employment growth equations from the young than the old.

It 1s cxpected that areas with relatively high income levels and relatively high income
growth rates have a high rate of employment growth, because high income means high
demand for goods and services, and therefore, more production and employment, By the
sanie reasoning, the size of the area, which is measured by population, and the rate of
natural increasc arc expected to be positively related to the rate of employment growth.
Education growth is expected to have a positive impact on the employment growth equation.
The growth of armed {orces personnel is expected o have positive signs, because the
more armed forces personnel, the more job opportunities for the CLI members. Lastly, the
percentage of the area employment in manufacturing is expected to have a negative sign
wliich means the higher the crnployment rate in the manufacturing scetor, the fower the
employment rate in the other sectors. That could be attributed to some reasons such as the
reduced share of manufacturing, the reduced levelol manufacturing, and various
disamenities,
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The second model

The second model consists of five equations (three structural and two identities),
threc endogenous variables and 15 exogenous variables. Specifically, the model is of the
[oltowing form:

(1) NMY = [, [REMPG, INC, RINCG, TEMFV, CRRT, SIZE, AWDS,
HDD, CDD, RUNEMF ¢ ]
(2) NMO = f, [REMPG, TEMPV, CRRT, AGE, EDU, SIZE. AWDS,
HDD, CDD, RUNEMP,e¢, |
(3) REMPG = [, [INMY, NMO, INC, RINCG, SIZE, REDUG, RARFG,
- RNATINC, PMANEMP, ¢ |
@ NMY =  IMRY - OMRY ;
(5 NMO = IMRO - OMRO;
Where,
NMY = net migration rate of young people; that is, the in-migration rale minus
the out-migration rate of young individuals.
NMO = netmigration rate of old people; that is, the in-migration rate minus the

out-migration rate of old individuals.

Other than NMY and NMOQ, each variable has the same definition as before, and the
lirst two equations have the same interpretation as before. Now the third equation, which
is the rate of employment growth (REMPG), is assumed te be a function of net migration
rate of voung and old people. 11is expected to be positively related 1o net migration rate of
young and old. That implicitly means REMPG is negatively related Lo out-migration rate of
old and young and positively related to in-migration rate of old and young.

Generally, the above two models differ in the following way: The second model, as in
Muth [1] and Greenwood and Hunt [4] uses a net migration variable, whereas the first
maodel, as in Greenwood’s [2] model, uses out- and in-migration variables. Greenwood [13]
argues that the use of both out- and in-migration variables is preferable to the use of a
variable relating to net migration for the following reasons. First, the use of net-migration
involves a substantial loss of information about the system, because in- and cut-migrants
cmbody different human capital compositions. Second, certain factors that are relevant to
explain out-migration arc not relevant to explain in-migration. Third, the magnituce of the
influence ol certain factors on out-migration is likely to be different [rom the magnitude of
the influcnce of these factors on in-migration. Lastly, the use of OMR and IMR allows
account to be taken of differences in the determinants and consequences of each one.
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Estimation of the Models

More than one technique is available for estimating simultaneous-equations models.
Among those techniques are the two-stage least squarcs (2SLS) and three-stage least
squares (35LS). The last is preferable 1o the first because 3SLS has greater symptotic
citficiency for this study’s over-identified models.* The 3SLS estimates of the two models
are shown in Tables 3 and 4. The former shows the estimates for the first model, while the
later shows those for the second model.

The two models have been estimated in double-logarithmic form where all data have
been transformed to logarithms. In this study, the t ratios, which are the ratio of each
cstimated coefficient to its own standard crror, give a rough indication of the statistical
significance. When a coefficient has an expected sign, a one-tail test at the 10% level of
significance (t = 1.29) is employcd, and when a sign is not specified or when an unexpected
sign is obtained. a two-tail test at the 10% level of significance (t € 1.67) is employed.
Therefore, throughout this study, when a cocfticient is described as being significant, that
means it is significant at the 109 level or better.

Table 5 shows a comparison between the first and the second model summary of
empirical results. The number of estimated coefficients in the structural equations was 55
for the first model and 29 for the second. The first model has the greater number of expected
signs on the coefficient. Morcover, it dominates the second model in terms of the number
ol significant coefficients. The {irst model has 29 anticipated and significant coctticients
while the second has 12. This comparison suggest that the first model specification is more
appropriate than the second. This support Greenwood’s [6] argument that the use of in-
and out-migration variables in the model specification, which is the case of the first model,
is preferable to the use ol a variable relating to net migration, which is the case of the
second model.

Empirical results of the first model (Table 3)
The OLS coefTicients of determination Rf are presented at the bottom of Table 3. The

RS2 ranges from 0.94 (OMRY cquation) to .79 (REMPG equation). Clearly, the out-
migration equations had the highest best of {it among other equations,

* Greene [9] argues that in large models that have maoy predetermined variables. such as the models of
the present study, the rank and order conditions are met trivially, and only the order condition should
be verified. By examining the different equation in the two models, we find that ech one has cxcluded
exogenous variables greater than the inchided endogenous variables, which means each equation is
over identified. And therefore. the twe models arc overidentitied and consistent estimation of all
parameters is possible.
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Cquation for

IMRY IMRO OMRY OMRO REMPG
OMRY 1.637 -0.440
{3.37) (-2.58)
OMRO 0.243 -0.010
(3.30) (-1.62)
IMRY 0.215 (.542
(11.66) (2.20)
IMRO 0.228 0112
(0.742) (2.74)
REMPG 0.381 0.251 -0.273 0.612
(271} (1.31) (1.83) (0.02)
INC 0.457* 0,154 0.123
(-0.09} (-1.46) (1.24)
RINCG 0.560 S0.338 S0, 1G5
(2.10) (-2.02) (-1.1%)
RUNEMP -0.152 -0.052 -0.117 0.182
(-0.90) {-1.14) (-1.06) (0.81)
EDU 0.270 1.674
(2.47) (.70
AGE -0.072 0,530
(-.88) -1.62)
SIZE -0.026 0.134% 0.016 0,084 -0.013
{(-0.42) (1.76) (0.40) (-1.29) (-1.87)
CRRT 0.365% -0.072 0.243 0.040
(1.09) (-0.37) (0.23) (0.25)
TEMPY 1.301 1.320 -0.789 -0.973
(2.41% (4.64) (-2.31) (-1.54)
AWDS -0.471 - 0.346 0.301 0.295
(-1.39) (- 0.86) (1.40) (0.90)
HDD -0.48] -0.942 0.301 0.92]
(-2.07) (-3.46) (2.03) (1.93)
CDD (2754 -0.367* 0.174*% 0.861%
(-1.09) (-1.05) 097 { 1.26)
REDUG -0.631 %
(-2.34)
RARTG 0.010
(0.75)
RNATINC 1031
(314
PMANEMP -0.001
, (-2.11)
QLS R” 0.93 0.89 0.94 0.91 ¢.79

*indicates unexpected sign.

t-values between paranthescs



70 Khalid 1. Atdakhil

Table 4. 35LS Estimates of the second model

Equation for

NMY NMO REMP(
NMY 1.029
(6.23)
NAMO (L6UR
(385
REMPG 0.561 0.251
(3.76) (2.05)
INC 0.076 0.003
(1.41) [
RINCG 0.835 0.033%
(1.04) (~0.73)
RUNEMP 0.041% S1.904
(0. 74) (-1.13)
Eny 273
{1.75)
AGE 0,57 1%
(.67
SIZE -0.131 0.228% L0001
(0.47) (1.93) (-0.34)
CRRT O.634%* -(1.530
(1.24) (-0.38)
TEMPY 0731 1.502
(1.98) (4.57)
AWDS 0.828% 0,726
(1.3 (-1.02)
HDD 0.625% 0,912
(1.48) (-2.62)
ChD 4.375 0401
(1.66) (1.56)
REDUG S0 173
{(-1.20)
RARFG -(0.006*
(-0.95)
RNATINC 03
(11.593
PMANEMP -(0.001
-0.12)
OLs R2 0.90 085 072

*ndicates unexpected sign,

t-values hetween paraniheses
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Table 5. Istimated cocfficients statistics

Coctficient / Model First model Second model
Estimated coefficient 55 29
Expected sign 45 (B2%) 200 {69%)
Cxpected and significant™ 29 (53%) 12 (41%)

#*Significantly different from zero ai L0 percent level ¢ < 129 for one-tail test; 1 = 1.67 for two-tail tesr)

Migration equations

The results strongly support the hypothesis about the opposite direction movement
of out- and in-migrants relative o each other. More young (eld) in-migrants result in more
young {(old) out-migrants, and the opposite is also true. The ceefticients of the OMRY,
OMRO, and IMRY in their corresponding equations are positive, as expected, and significant,
while the cocfficient of the IMRO in the OMRO equatien is as expected but not significant,
The results show that approximately two young in-migrants will result in one young out-
migrant, and the same interpretation could be applied 1o the other three coclficients.

The young migrants are responsive to employment opportunities in their out- and in-
migration decistons. The coclTicients of the employment growth variable is positive in the
young in-migration equation and negative in the young cut-migration equation and that is
expected. The greater rates of employment growth significantly encourage young in-
migration and significantly discourage young out-migration. Moreover, the old migrants
are also responsive to employment growth in their in-migration decision, The greater rates
of employment growth significantly encourage old in-migration, which is cxpected for the
rcasens given in the previous section of the paper.

Both the income level and income growth rate variables have the anticipated sign in
the young out-migration equation. Greater rates of income growth and higher levels of
income significantly discourage young out-migration, whereas the higher rates of income
growth only encourage young in-migration. The income level variables have an unexpected
sign it the young in-migration equation. but it is not significant. Generally. the performance
of the income variable in the young migration equations is consistent with several carlier
studies that suggest that income is a major determinant of migration and this gives little
suport to Greenwood’s | 15] argument that inceme neither affcects migration. nor is atiected
by it.

The rate of urempioyment variable has the anticipated sign in the in-iigration equations
for both young and cld, but it is not significant for either one. Mareaver, it has the
cxpected sign for the old out-migration and uncxpected for (he young., Greenwood [16]
attributes the low performance of the unemployment variable in the migration equations in
many labor and migration studies (o some of the following reasons. First, the unemployment
rates  pertain to a small fraction of the labor force. Therefore, studies that aggrcgate both
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employment and unemployment rates may not reflect the importance of unemployment.
Sceond, job turnover rates arc found to be more relevant than unemployment rates because
migrants are more concerned about job turnover rates. Third, migration is a function of
asset aceumulation, and unemployed people have a lack of such assets; thus, the probability
of migration declines with the increased duration of unemployment, which reflects a
decreased accumulation of assets.

‘The cducation variable in the out-migration of both young and old has a significant
and cxpected positive sign, which supports our hypothiesis that as people get more
education, they become morc mobile, and have a higher probability of leaving than do
those with less education. The coetficientof the age vartable in the vut-migration equation
1s negative for both age groups but it is only significant for the ofd. This result supports
the hypothesis that as people get older they become tess mobile.

"The city size variable has the cxpected sign in the young out- and in-migration equations,
cven though they are small and insignificant. Moreover, the same variable has an unexpected
sign in the old out- and in-migration equations. This result could be explained by one of
the [oilowing three reasons: First, the older people might be attracted to places that have
a lot of old people, which is true for big cities, especially if they arc rctirement centers;
second, it could be that eld people are less concerned about the city size because they are
not looking for job or education opportunities; third, usually ofd people are more concerned
about amenities, and it could be that the bigger the size of the city, the more amenities they
have. The results show that the coefficient of the crime-rate variable is positive in the old
oul-migration equation and negative for the same age group in-migration cquation, but it is
not significant for either one.

Temperature vartance has a significant and expected sign for both young and old out-
and in-migration equations, which is consistent with Graves and Regulska’s | 5] results.
The ligher temperature variances encourage in-migration and lower temperature variances
discourage cut-migration [or both age groups. Moreover, the average wind speed variable
coctficients have expecled signs for both the young and old out- and in-migration equations.
This variable is positively correlated with out-nigration equations and negatively correlated
with in-migration cquations. The heating degree days variable has an expected and significant
sign in all the four equations. This means young and old people are more attracted to warm
places, and the old people are more sensitive than the young people toward that variable,
Finally, the cooling degrec days variable has unexpected signs for both the young and old
equations, but the values of the coefficients are less than the values of the heating degree
days coetficients. Thus, the net of those coefficients will support our above argument with
respect Lo the heating degree days.

In general, regarding the amenity variables (TEMPV, AWDS, HDD, CDID), by comparing
the stze of the coefficients of the young and the old migrants, we {ind that the stze of those
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coefficients for the ofd are grcater than for the young and that means the results arc
consistent with our earlier hypothesis that amentties are more important and more attractive
1o the old migrants than to the young migrants.

Employment growth equation

The empirical results of employment growth rate equation tend to support our earlier
expectations about the effect of in- and out-migration of both age groups on employment
growth. Greater rates of young and/or old out-migration significantly discouraged
employment growth, whereas greater rates of young and/or old in-migration significantly
encouraged such growth. These results show the important role of migration variables in
causing cmpleyment growth in large SMSA. Combining this with the previous result that
shows the dependency of migration on employment growth provides strong evidence to
Muth [1] mutual causation approach of migration and employment growth,

The income level secms 1o have a positive effect on the rate of employment growth
equation, whereas the rate of income growth has a negative cifect on that equation, but it
is not significant. The size of the SMSA, which is proxied by the population of the SMSA,
has a signilicant coeffictent, which means that there is a low rate of employment growth in
larger places, and that could be reconciled with a previous result that the old people tend
to move o large places because they are less concerned with economic variables such as
employment growth rates. The rate of education growth variable has an unexpected negative
sign, which means that a higher rate of education growth tends to decrease the rate of
cmployment growth. This finding could be due to the {act that a lot of these big cilies
attract educated people who leave directly after completing their education.

The rate of change of armed forces personnel has an expected positive sign. The rate
of natural increase is significant and positively related to the employment growth rate,
which is expected. Finally, the percentage of manufacturing employment is significant and
negatively related to the employment growth rate, which is also expected. This means that
the higher the employment rate in the manufacturing sector, the lower the growth of
cmployment.

Empirical results of the second model (Table 4)

As shown in Table 4, the OLS coefficients of determination (R*) is 0.90 for NMY
equation and 0.85 for NMO equation. This indicates that the Lirst migration equation had
the highest best of fit. The determination coefficient for the cmployment growth equation
was (.72 . With the exception of young and old net-migrants variables, all other variables in
the second model are common to the first rnodel. Therelore, the interpretation of the estimated
coefficients of these variables in the sccond model is similar to the ones of the first,

The coctficient of the rate of employment growth variable in the young and old nct
migraion equations is positive and highly significant in both equations and it equals to
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0.561 in the first and 0.251 in the second. This result means that each additional job attracts
both young and old migrants. More specifically, for cach 100 incremental Jobs o the area,
56 of them are fitled by young migrants and 25 by old migrants, This means young and old
migrants replaced the indigenous residents with different effects. And these two age group
migrants share the indigenous residents in accommodating local incremental employment.

The coefficients of the young and old net-migration variables in the cmployment
growth equation are positive and highly significant and it cquals to 1.029 for the young
and 0.608 for the old. This result means that young migrants result in an increase in
employment equal to their own contribution 1o it. This major finding which has not been
shown before means that total employment increased by the same amount as the younyg
migrants” contribution to it and increased by less than the old migrants” contribution to it,
Generally, the results of the second model give strong support to the mutual causation
hypothesis that cach age group migratien and employment growth are jointly dependent
and cach alfects and 15 affected by the other.

ILis possible to get the same conclusion from the first model by computing the coelTicient
ol the employment growth variabic in the net-migration equation. Since the net-migration
foreach group is defined as the difference between the in-migration and oul-migration rate
equation for the same age group. The coelficient of employment growth variable in young
net-migration equation equals the coefficient of IMRY (0.381) Iess the coelficient of OMRY
(-0.273), or 0.654. According to this model, for cach 100 incremental jobs in the area, 65 of
them are filled by young migrants, For the coelTicient of young net-migration variable in
the total employment growth equation, it is calculated hy subtracting the OMRY cocfficient
(01440 from the IMRY coefficient (0.542) and it equals (0.982). This mcans, as before,
young migrants result in an increase in employment equal to their own contribution 1o it.
These results are consistent with the second model results discussed belore and both lead
Lo the same conclusion.

Finatly, ‘Table 6 summarizes the above results and compares them with Muth { 1] and
Greenwood and Hunt {4] results using the young migrants’ coelficient of both models in
that comparison, because the old migrants arc assumed to be retired, so they neither affecl

Tuble 6. A comparison between the two models and alternative studics

Change / Model Muthmedel (1971)  G&H model (1984)  The first model The second model
J NM

o REMPG (167 045 (.56 (165

d REMPG

o NM 1.00 1.29 103 .94
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aor are they affected by the employment growth rates,
Summary and Conclusion

This study uses two different model specifications ol employment and age specific-
migration. One specification deals with out- and in-migration as the dependent variables,
and the other deals with net migration as the dependent variable. Also, the migration
variable in both specifications has been disaggregated into two age-specific groups, young
and old.

With that construction of the two models, more than one hypothesis have been fested.
This study gives an evidence to Greenwood’s argument that the use of in-and out-migration
variables is more appropriate than the use of a variable relating to net-migration. One of the
mujor findings of this study. which has not been shown befere, is that total employment
increased by the same amount as the young migrant’s contribution to it and increased by
less than the old migrant’s contribution to it. The empirical results of the twe models for
both old and young support the hypothesis of the causal relationship between migration
ol cach age group and employment growth rates, and the hypothesis ol the opposite
direction movement or the causal relationship between the out- and in-migration varables.
Also, the empirical results support the hypothesis that non-cconomic variables are more
altractive to the old than to the young and economic variables are more attractive to the
young than to the old.

in order to push this study lorward, the following suggestions are provided, First,
some of the main variables could be disaggregated. For example. the out-and in-migration

co

variables. besides or alternative to the age disaggregation, could be disaggregated by
sender, color, and skill; the emptoyment growth variable could also he disaggregated by
sectors and occupation; the income variable could be disaggregated by carnings income
(wages) and non-ecarnimgs income, which means we have wages explicitly in the systen;
and the crime rate variable could be disaggregated to erimes against people and crimes
against property. Sccond, some of the above exogenous variables, such as income and
natural increase, could be treated as endogenous variables in the system.  Also, some
dummy variables could be added to show the attractiveness ol different parts of the country
to migrants. Third, more amenities could be added in their exogenous and endogenous
forms; exogencus amenities like all kinds of weather conditions, which are the ones
we have in our models, and endogenous amenities like pollution and crimes. Fourth, n
estimating the above twe models, different migration measures such as population and
civilian labor force (CLF) measures couid be used in calculating the out-and in-migration
rates. Also the absolute value of the total out- and in-nugration could be used directly as
an alternative way of using the rates. Finally, a major step in developing the two imodels
could be taken by expanding the data base of the model to include three or four decades,
rather than just one decade, to follow the changes in the key vartables of the model for
those decades, and derive from that some implications that can be implemented in the
future.
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