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Introduction 

Migration patterns of the growing elderly popula­
tion can have important effects on the economic vitality of 
regions. In places that receive a disproportionate share of 
the elderly, such as areas in Florida, Arizona, and Califor­
nia, migration can have magnified effects on the economic 
base, housing market, infrastructure needs, and social 
service delivery systems in the region. Local governments 
typically face the task of anticipating these effects, but are 
handicap~ by a lack of understanding of the migration of 
elderly people. In this paper the determinants of such 
migration are analyzed with special reference to how cost 
ofliving influences the selection of a destination by migrat­
ing elderly persons (55 and over) during 1975-1980. 

The results of the study support the hypothesis that 
cost of living differentials provide the elderly an incentive 
to move that is not unlike the incentive wage differentials 
provide members of the labor force. The results indicate 
that cost of living differentials among groups of Florida 
counties have a major impact on the migration decisions of 
elderly households. This conclusion applies even after 
taking into account the effects of amenities. 

Some recent research is surveyed in the next section, 
and some analyses of elderly migration are presented in 
Sections 3 and 4. The implications of the findings are 
elaborated further in the last section. 

Previous Research 

Economists typically explain inter-area variations in 
net migration on the basis of spatial differentials in labor 
markets and related measures of the relative economic well 
being of the areas. In its most general expression, human 
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capital theory argues that an individual will migrate when 
the expected benefits outweigh the costs. For example, 
migration by people who continue to participate in the 
labor force has been shown to be heavily influenced by 
wage differentials and the probability of employment 
(Morgan and Robb, 1981; Greenwood et. al., 1986). 

Migration among retirees is an important compo­
nent of population mobility that is not related clearly or 
directly to labor market considerations. Empirical studies 
attempting to explain this phenomenon have employed 
three types of variables: those associated with the gravity 
model, amenity or quality of life variables, and economic 
factors.1 The gravity model relies on the expectation that 
the flow of migrants between any two states will be 
positively related to the size of the population at both the 
origin and destination and inversely related to the distance 
between the two points. 

Amenity and "quality of life" factors are difficult to 
measure and of dubious validity at the state level. The most 
obvious difficulty in measurement is the implicit assump- . 
tion that an average value for the state accurately reflects 
the extent to which the amenity is available to all state 
residents. Rives et. al. (1983), McLeod et. al. (1984) and 
Fournieret. al. (1988) attempt to capture quality oflife with 
crime rates, availability of health care, and climate. Other 
studies have used environmental pollution (Cebula, 1979), 
measures of recreation services (Barsby and Cox, 1975; 
Cebula, 1979), and the proximity of lakes and coasts 
(Fournier et. al., 1988). 

Economic variables such as income do not always 
appear to be dominant in the migration decisions of the 
elderly (Heaton et. al., 1981). Indeed, Cebula ( 1979) found 
mixed evidence on economic variables; income was !lQ1 a 
significant determinant of net migration of the elderly but 
the level of state and local taxes had a significant negative 
impact. Rives et. al. ( 1983) and McLeod et. al. ( 1984) point 
out that all the economic variables in these models approxi­
mate the effects of cost of living variations, an observation 
that seems particularly apropos for variables such as hous­
ing costs (McLeod et al., 1984) and taxes (Alm, 1982). 
Fournier et. al. (1988) tested the hypothesis that cost of 
living variations among states provide an inducement for 
the elderly to migrate. Using the BLS budget surveys for 
retired couples, they created an index for interstate com­
parison of the cost of living for elderly couples. This cost 
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of living index was a highly significant determinant of the 
flow of migrants between states in a model that also 
included amenity variables and elements of the gravity 
model. 

Although Fournier et. al. (1988) were able to provide 
actual cost of living estimates to replace of the proxy 
variables used in other studies, the limitations inherent in 
the use of statewide amenity variables remain a problem. 
Recognizing this dificiency in the data, the authors present 
several regressions using alternative measures of quality of 
life to see if the significance of the cost of living variable 
is sensitive to the specification of the amenity variables. 
The importance of cost of living was unaffected by these 
changes in specification. 

This paper summarizes a study of the impact of 
geographic cost of living differentials on the flow of 
elderly migrants from 48 states to 31 groups of Florida 
counties. The factors that determine the distribution of 
elderly migrants among the alternative destination also 
were analyzed. The availability of an index of cost ofliving 
for Florida counties offers the opportunity to measure cost 
of living at the destination more precisely than in previous 
research. Perhaps more important is that county data 
permit much better estimates of the amenity characteristics 
of alternative destinations. 

The Flow of Elderly Migrants to Florida: 1975-1980 

The migration data used in this study were extracted 
from the five percent file of the 1980 Public Use Microdata 
Sample. This file contains the record of each person who 
reported having changed county of residence between 
1975 and 1980. In this section, a regression analysis of the 
flow of elderly migrants from the other 47 contiguous 
states to 31 county groups in Florida is presented2• Alaska 
and Hawaii were omitted because their extreme distance 
from Florida would make them outliers both in distance 
and in the small number of older migrants from these states. 
Three dependent variables were used in the regressions 
reported here: 1) the natural log of the number of persons 
over age 55 who migrated to Florida between 1975 and 
1980; 2) the natural log of the number of persons over age 
55 who were retired in 1980 and migrated to Florida 
between 1975 and 1980; and 3) the natural log of the 
number of persons over age 55 who were retired in 1975 
and 1980 and migrated to Florida between 197 5 and 1980.3 

A natural log specification is used here because the flows 
are approximately log-normally distributed. 

Explanatory variables reflect geographic cost of 
living differentials, the gravity model and amenity factors. 
These variables were the focus of this investigation of the 
hypothesis that geographic cost of living differentials 
provide an economic incentive for the elderly to migrate. 

Cost of living in the state of origin for 1980 (COL Origin) 
was the state wide estimate of cost of living for an elderly 
couple developed by Fournier et. al. (1988).4 The cost of 
living measure for the 31 county group destinations in 
Florida (COL Destination) was the annual Florida Price 
Level Index.5•6 The coefficient of COL Origin should be 
positive, suggesting that elderly residents of states with 
high costs of living are more likely to migrate to Florida 
than residents of states with low costs of living. The 
coefficient of COL Destination was expected to be nega­
tive; elderly migrants were expected, ceteris paribus, to 
gravitate to groups of counties with relatively low costs of 
living. 

The gravity model has a simple interpretation. 
States with larger populations are expected to send more 
migrants, and relatively populous county groups are ex­
pected to receive more migrants. Thus the coefficients of 
population at the state of origin (POP Origin) and popula­
tion at the county group destination (POP Destination) 
were expected to be positive. The gravity model suggests 
that distance will reduce the migration between two loca­
tions. A negative coefficient was expected for the DIS­
TANCE variable, which was the cartesian distance be­
tween the geographic center of the state of origin and the 
center of Florida. 

Amenity variables were designed to capture various 
locational factors that may affect the pattern of migration 
of elderly people. Several studies have alleged that the 
elderly are motivated by concerns of safety; this hypothesis 
was tested by including the number of property crimes per 
100,0000 population (CRIME) at both origin and destina­
tion.7 Climatic differences for states of origin and counties 
of destination are reflected in the average number of days 
per year with subfreezing temperatures (CLIMATE). For 
Florida an indicator variable was also used to identify 
county groups that are located on the coast and below an ar­
bitrary "frost line" (SUNCOAST).8 As a potential measure 
of leisure amenities and as a proxy for tourism (TOUR­
ISM), the number of motel and hotel beds in the destination 
county group was included. Tourism can be viewed as 
enhancing the amount of information that residents of 
other states have about the potential destination. 

Fournier et. al. (1988) found support for the hypothe­
sis that migration of the elderly is motivated in part by a 
desire for proximity to children and grandchildren. Their 
"family ties" variable suggests that the flows of elderly 
people are related to the migration of younger households 
in a previous period. To test this hypothesis, an explana­
tory variable, the number of migrants between the ages 18 
and 35 in 1965-1970 (FAMILY TIES), was included. 

Ordinary least squares regressions for the three 
dependent variables employed in this study are presented 
in Table 1. Since the results were jnvariant wjth respect to 
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Table 1 
Ordinary Least Squares Regressions on Elderly Migrants: 

Truncated Sample of Positive Flows 1975-1980 

Independent Variables• Dependent Variables 

DEP 1b DEP2c DEP3d 

(t values in parantheses) 
Constant -6.704 -7.264 -6.823 

( -3.34) ( -3.34) (-3.24) 

LnDistance• -.591 -.611 -.353 
(-4.78) (-4.66) (-2.70) 

.240 .218 .149 
( 2.63) ( 2.25) ( 1.53) 

Ln Origin Populationr 

.360 .385 .419 
( 5.23) ( 5.21) ( 5.81) 

Ln Destination Populationr 

Cost of Living at Origin' .088 .085 .067 
(10.02) ( 9.09) ( 7 .45) 

Cost of Living at Destination' -.079 -.075 -.063 
( 5.23) ( 5.21) ( 5.81) 

Ln Crime at Originh -.155 -.060 -.117 
(-1.23) (- .44) (- .87) 

Ln Crime at Destinationh -.075 -.102 -.084 
(-9.30) (-9.06) (-7 .87) 

Ln Climate at Origin; .682 .693 .612 
( 8.69) ( 8.32) ( 7.48) 

Ln Climate at Destination; -.366 -.372 -.312 
( -9.30) (-9.06) ( -7 .87) 

South Coasti .144 .075 .135 
( 1.52) ( .77) ( 1.44) 

Ln Tourism at Destination~< .092 .068 .026 
( 1.23) ( .88) ( .34) 

Ln Young Migrants1 .487 .468 .514 
( 4.74) ( 4.31) ( 4.67) 

.56 .54 .52 
868 816 747 

Variable Definitions 

a. Values of Ln variables were expressed in natural logarithms. 
b. DEP1 was expressed as the natural log of the number of persons over age 55 who migrated to Florida between 1975 and 1980. 

c. DEP 2 was expressed as the natural log of the number of persons over age 55 who were retired in 1980 and migrated to Florida 

between 1975 and 1980. 
d. DEP 3 was expressed as the natural log of the number of persons over age 55 who were retired between 1975 and 1980 and migrated 

to Florida between 1975 and 1980. 
e. Distance was defmed as the Cartesian distance from the geographic center of the state of origin to the geographic center of Florida. 

f. Population was defmed as the 1975 population of the state of origin and of the destination county group in Florida. 

g. Cost of living estimates were 1980 state wide estimates for states of origin and 1980 Florida price level indices for Florida counties. 
h. The crime index was the natural log of the number of property crimes per 100,000 population in 1975, for both state of origin and 
county group destination. 
i. The climate index was the natural log of the average number of days per year with subfreezing temperatures, for both state of origin 

and county group destinations. 
j. South Coast was defmed as the Florida Counties located on the coast below and arbitrary "frost line". 
k. Tourism at the destination was expressed as the natural log of the number of hotel and motel beds in the county group in 1980. 

I. The young migrants variable was expressed as the natural log of the number of person aged 18 to 35 who migrated from state ito 

county group j during 1965-1970. 
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the choice of dependent variable, the discussion is focused 
on DEP 1, the natural log of the number of persons over age 
55 who migrated to Florida between 1975 and 1980. The 
sample used in Table 1 is limited to combinations of states 
and Florida county groups that had positive flows of 
elderly migrants during the period.9 For DEP 1 the regres­
sion model explained 56 percent of the variation in the flow 
of elderly migrants. The cost of living at both origin and 
destination was highly significant: elderly migrants were 
more likely to leave states with a high cost of living and 
were more likely to move to Florida areas with a low cost 
of living. 

The gravity model variables were highly significant 
with the expected sign. Other things the same, larger 
elderly populations at origin and destination were associ­
ated with greater migration flows, while the flows were 
smaller as the distance between origin and destination in­
creased. Climate was by far the most significant amenity 
affecting the migration of the elderly to Florida. The flow 
of elderly migrants was higher from colder states and they 
were attracted to warmer areas in Florida. The SOUTH­
COAST variable had the expected positive sign but it was 
not significant at customary test levels. The CRIME and 
TOURISM variables did not have significant impacts on 
the flow of elderly migrants. Finally, the FAMILY TIES 
hypothesis was confmned by the results, at the 0.01 level 
of significance. 

These results are robust in regressions on the other 
dependent variables and over a broad variety of model 
specifications. For the purposes of this study, it is most 
important to emphasize the highly significant effect of cost 
ofliving on migration of the elderly. To gauge the impact 
of cost ofliving on the migration of older people, the effect 
of a change in the cost of living when all other variables in 
regression DEP 1 were set equal to their means was 
calculated. In this manner, the estimated flow of elderly 
migrants to the mean county group was calculated to be486 
persons. When the cost of living at the destination was 
reduced by one standard deviation, approximately 3.2 
percent in the sample, the predicted migration flow was 
increased 9.5 percent to 532. Similarly, when the cost of 
living at the origin was increased by one standard devia­
tion, about 5.2 percent, the predicted flow of elderly 
migrants rose to 581, a 19.5 percent increase.10 Thus, on 
average the estimated effects of COL on migration were 
quite substantial. 

Choosing Among Alternative Destinations 

The above model estimates the influence of vari­
ations in interstate and intrastate costs of living on the 
number of elderly persons migrating to substate areas in 

Florida. The effect of intra-Florida cost of living differ­
ences on the apportionment among county groups of a 
given number of elderly migrants was also investigated. A 
probit model was used to estimate the probability that a_ 
county area would be chosen once the migrant had decided 
to move to Florida. 

To model this question, let Pii be the probability an 
elderly person i moving to Florida will choose county area 
j as the destination. Three dependent variables were 
employed. The data came from the Public Use Microdata 
Samples for 1975-1980. It was assumed that the discrete 
choice of county could be expressed in the following form: 

(1) 

i = l,n j = 1,31 

where Xi contains the county area costs of living 
estimated by the FPLI and other destination variables used 
in the flows analysis. These include Climate, Tourism, 
Crime, and SouthCoast. The errors were assumed to be 
normally and independently distributed. The total number 
of elderly migrants to Florida during 1975-1980, ni' the 
number that migrate to county areaj, m., and the explana-

J 
tory variables can be observed. Thus the model is equiva-
lent to a pro bit model with the data grouped by county area, 
and the log likelihood function is 

where F(.) is the standard, normal cumulative den­
sity function. 

The maximum likelihood estimates provided by the 
model are reported in Table 2. That the model has very 
good explanatory power is shown by the reported likeli­
hood ratio test. As in the case of flows of elderly migrants, 
the results were invariant to the choice of dependent 
variable. All variables in each regression had the expected 
sign and were significant at customary test levels. Consis­
tent with previous results, cost of living had a significant 
negative impact on the probability of inmigration to a 
county area in Florida. The implied elasticity associated 
with the cost of living (6.8) indicates that when the cost of 
living in the "median" county group increases by one 
percent, the predicted probability of selecting the county 
group falls from 2.22 percent to 2.07 percent. 

It should be noted that the elasticity of inmigration 
with respect to changes in the cost of living varies among 
county groups. Nevertheless, the analysis suggests that the 
decisions of elderly people to move to a particular area are 
highly responsive to the variations in real income that 
accompany differences in the cost of living. 
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Table 2 
Probit Regressions on Elderly Migrants to 31 Florida County Groups, 1975-1980 

Independent V ariables• Dependent Variables 

DEP 1b DEP2c DEP3d 

(t values in parantheses) 
Constant -0.584 0.360 0.215 

(-1.99) (11.21) (5.31) 
Cost ofLivinge -.034 -.037 -.037 

(-96.82) (-97.08) (-76.28) 
Ln Climater -.195 -.203 -.192 

(-228.65) (-217.91) (-164.54) 
Ln Travel .235 .229 .244 

(255.13) (225.90) (192.07) 
Ln Crime' -.046 -.048 -.053 

(-19.02) (-18.34) (-16.32) 

SouthCoasth .236 .233 .224 
(129.34) (117.16) (90.11) 

Log-likelihood (xi0-2) -26,173.0 -21,958.0 -13,986.0 

Variable Definitions 
a. Values of Ln variables were expressed in naturallogaritluns. 
b. DEP1 was expressed as the natural log of the number of persons over age 55 who migrated to Florida between 1975 and 1980. 
c. DEP 2 was expressed as the natural log of the number of persons over age 55 who were retired in 1980 and migrated to Florida 

between 1975 and 1980. 
d_ DEP 3 was expressed as the natural log of the number of persons over age 55 who were retired between 1975 and 1980 and migrated 

to Florida between 1975 and 1980. 
e . Cost of living estimates were 1980 Florida price level indicies for Florida counties. 
f. The climate index was the natural log of the average number of days per year with subfreezing temperatures. 

g. The crime index was the natural log of the number of property crimes per 100,000 population in 1975. 
h. South Coast was defined as the Florida counties located on the coast below an arbitrary "frost line". 

Conclusions 

Thousands of elderly persons migrate to Florida 
every year. Yet their choices oflocation within the state are 
little understood. Better predictions of the destinations of 
these migrants are essential for the provision of population 
projections that are adequate for sound planning of infra­
structure needs and delivery of social services. Two 
questions must be addressed if improved population pro­
jections are to be realized: 1) what factors determine the 
destinations of elderly migrants? and 2) how important are 
geographic variations in cost of living for location deci­
sions? These questions are addressed in the research. 

Modelling the destination choices of elderly mi­
grants among intrastate locations is a pathbreaking effort 
because most studies rely on aggregated state data and few 
researchers have considered the impact of variations in the 
cost of living. 

Several studies have speculated that cost of living 
differentials might provide an incentive for elderly persons 
to move from places with relatively high costs of living. 
Fournier et. al. (1988) used flows of elderly migrants 
among the 48 states to provide the flrst rigorous test of this 
proposition. Although that study found a strong relation­
ship between flows of elderly migrants and the estimated 
cost of living, such state-wide control variables as those 
designed to reflect amenities necessarily were crude and 
sometimes had unexpected signs. The data used in this 
study permit better control of the amenity variables since 
the intrastate destinations are more homogeneous than 
entire states.11 The results confirm that the migration 
decisions of the elderly really are sensitive to cost of living 
variations. 

These results obviously are important for forecast­
ing elderly populations in order to plan service delivery 
systems and infrastructure needs. Estimates of the elderly 
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population that are driven by age cohorts and constant 
migration rates (such as the U.S. Census estimates) implic­
itly assume that relative costs ofliving will remain constant 
over time. Since differential rates of growth can affect 
relative costs ofliving among geographic areas, the results 
of this study suggest that it is perilous to forecast the elderly 
population of small geographic areas under the assumption 
of constant migration rates. 

Notes 

1McLeodet. al. (1984), Rives etal. (1983) andFournieret. al. 
(1988) have employed variables reflecting these factors to study 
the flow of elderly migration. Studies of net migration (e.g., 
Cebula, 1979) employ only amenity and economic variables. 
Alperovich (1979), Cebula (1981, 1982) and Renas and Kumar 
(1981) all discuss the impact of cost of living variations on the 
migration of the elderly. 

2Migration data in the 1980 Public Use Microdata sample are 
available for 20 of the 67 Florida counties, with the remaining 47 
counties included in 11 multiple county groups. These 31 geo­
graphic areas are termed county groups. 

3When the analysis of older migrants includes all persons over 

55 years old there is the possibility that labor market considera­
tions were significant for a number of migrants who remained in 
the labor force. In order to eliminate this problem, the analysis 
was expanded to consider the migration behavior of retired 
migrants. There were 13,648 migrants to Florida over age 55 
between 1975 and 1980. Ofthisnumber,l1,415 were retired in 
1980 and 7,266 were retired in both 1975 and 1980. 

"This index of geographic cost of ·living differentials is a 
statistical estimate created from the U.S . Bureau of Labor Statis­
tics budget survey for elderly households. Fournier et. al. (1988) 
report that their cost of living estimates were corroborated by 
independent evidence available for cities in Virginia and counties 

in Florida. 
%e Florida Price Level Index (FPU) is computed by the 

Department of Administration of the State of Florida for each 
county in the State. There are 135 items on the 1980 index. The 
expenditure weights used are identical to or some combination of 
those for urban wage earners and clerical workers in Miami as 
computed by the U.S. Bureau of Labor Statistics. The computed 
FPU values used here are relative to the state average value of the 
weighted prices from the various counties; hence the average 
value for the state is 100. The value of the FPU for a particular 
county depends on the deviation of the sum of weighted prices for 
that county from the state average. When there is more than one 
county in a group two COL Destination variables were created. 
The first, which is reported in the text, weights the individual 
county FPU by the proportion of the county population of the 
group residing in that county. The second measure is a simple 
average FPU for the counties in the group. The results are 
insensitive to the choice between these measures. 

%ere was considerable variation in the Florida Price Level 
Index among the 31 groups of counties. Monroe County had the 
highest index (106.24); the lowest index was in a northeastern 
county group (93.86). This represents a 13 percent differential. _ 

'The availability of medical care, as measured by the number 
of physicians per capita, also has been employed in models of the 
migration of elderly persons. In state studies (e.g., Fournier et. al. 
1986, 1988) this variable generally is insignificant and some­
times has an unexpected sign. Inspecting these data for the 
Florida county groups revealed that this variable is highly corre­
lated with population. It appears that once a quality threshold of 
medical care is reached in an area, variations in normal measures 

of availability are no tan important determinant of migration. For 
these reasons this variable was omitted from the analysis. 

'The "sun coast" is comprised of_coastal counties south of 
Brevard County on the Atlantic Oeean and Pinellas County on the 
Gulf of Mexico. 

%ere are 1457 possible flows from 47 states to 31 county 
groups in Florida, although the flow is trivial for a large number 
of these. The analysis reported here includes only those combi­
nations of states and county groups that had positive flows of 
migrants. This procedure was deemed appropriate, given the 
focus on observable migration, to avoid the effects of including 
a large number of zero flows on the estimated coefficients. When 
all1 ,457 observations were used the results were similar but the 
coefficient of determination was somewhat higher. The coeffi­
cients of specific interest, those for cost of living, were larger and 
more significant when the whole sample was used. 

10 A good measure of the explanatory power of variations in 
COL is the "beta coefficient," which measures the change in the 
explained variable accounted for by a unit change in the explana­
tory variable, in units of standard deviation (Maddala, 1977, p. 
119). The beta coefficients for cost of living at the origin and 
destination were 0.35 and -0.19, respectively. 

11Caution is advised in extending the results presented here to 
destinations in other states. Florida has some unique character­
istics, e.g., its large tourist population that suggest the presence of 
unspecified amenity factors. Nevertheless, it is reasonable to 
expect that the general pattern of responsiveness of migration 
rates to variations in costs of living would be found in well­

specified models estimated for other locations. 
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REGIONAL EARNING PATTERNS: NOTE 

Edward Nissan· 

Introduction 

A noticeable feature of the U.S. economy in recent 
years has been the shift in employment and population 
among regions. The underlying causes may be attribut~ 
to many factors operating individually or in combination. 
These factors include changes in demand for certain 
manufacturing and agricultural products, energy re­
sources, and services, in domestic as well as international 
markets. The introduction of new technologies tends to 
favor location of economic activity in some regions rather 
than in others. Furthermore, government expenditures and 
taxes have differential regional impacts. 

These changes influence the reallocation of employ­
ment and population, and of total regional income and 
earnings (the sum of wages and salaries, other labor in­
come and of proprietors' income). A booming region 
registers a higher growth in earning than an economically 
stagnant region (Gamick 1984, 1985, 1986). Gamick was 
concerned with the differentials in growth rates of popula­
tion, total income and earnings in MSA and nonMSA that 
typify urbanized and less-urbanized regions. The time 
period of his study 1959 to 1984, was disaggregated into 
three segments- 1959-69, 1969-79, and 1979-84. 

The purpose of this study is to present a supplemen­
tary examination of the findings of Garnick using a portion 
of his 1986 data. The concern here, however, pertains to 
regional differentials in total income and earnings in MSA 
areas across the three time segments and four city sizes. 

A summary of the data used herein is reported in 
Table 1. The values shown for the eight regions defined by 
the Bureau of Economic Analysis (see Endnotes) are the 
average growth rates for the cities of the four sizes that 
comprise theMSAs. The four city size groups are less than 
0.5 million, 0.5-to 1 million, 1 to 2 million, and over 2 
million. Growth rates are indicated in Table 1 for personal 
income in column one, earnings in column two, and earn­
ings excluding farming and manufacturing in columns 
three through five. Earnings excluding farming and manu­
facturing factor out the impact of these sectors on total 
earnings. 
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~odelBackground 

Three components of tthe model are associated with 
the growth of total income and earnings: Region (R = 
1,2, ... ,8), Time (T = 1,2,3) and MSA size (M = 1,2, ... ,4). 
Three-way analysis of variance was used to test the poten­
tial effect of each factor on growth. There are three tests to 
establish significance. 

The results of the tests indicate that the Region (R) 
and Time (T) variables are significant in explaining the 
variation in growth while MSA size is not. A two way 
analysis of variance was used as an additional test of the 
significant variables. Hypothesis 1 states that the growth 
rate is determined primarily by regional variation. Hy­
pothesis 2 asserts that differences are determined primarily 
by time variation. To determine whether these variables 
are interdependent, an interaction component (RXT) was 
assumed. If there is no interaction between the two 
variables, the presence of one will not influence the other. 

Table 2 provides a summary of the results. The 
factors under consideration are significant in all cases as in­
dicated by observing the values of the F-ratios and com par­
ing them with the theoretical F-distribution with the appro­
priate degrees of freedom. These are: F(O.O 1 ;7 ,69) equals 
2.91; F(0.01;2,69) equals 4.92; and F(0.01;14,69) equals 
2.35, where 0.01 is the significance level of the test and the 
two succeeding numbers are the degrees of freedom. 

A conclusion can be drawn byobservingtheF-ratios 
in Table 2, that time is the more important variable. The 
influence of time regional differentials in growth rates is 
very evident. For hypothesis testing, a significant F-test 
implies the rejection of equality of regional growth rates 
over time. A third analysis was undertaken to identify 
groups of regions that do not differ significantly. A 
multiple comparison procedure was used to compare all 
possible pairs of growth rates. Pairs that do not differ 
significantly were grouped in identifiable subsets. The 
results and analysis follow in the next section. 

Empirical Results 

Several procedures are available for examining the 
homogeneity of growth rates. The method used here is due 
to Newman and Keuls (Ostle and Malone, 1988, p. 189). 


