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ABSTRACT

Net migration has been widely criticized as atheoretica concept and as a measure of
population movement. Many of these criticiams are vaid: net migration reflects aresidud rather
than a true migration process, it often masks large gross migration flows, it cannot account for
differences in the characteristics of origin and destination populations, it cannot be used for rates
in aprobabilistic sense, and it can lead to misspecified causd models and unredistic population
projections. However, we believe there are purposes for which net migration is very useful,
epecidly for andyses of smdl areas. 1) It provides a summary measure of one component of
population change; 2) It can be used when gross migration data are unavailable or unreliable;
and 3) It provides alow-cog dternative to the use of gross migration data.  In this paper we
discuss the strengths and weaknesses of net migration and provide severa examples of how it

can be useful for population estimation, forecasting, and anaysis.

KEY WORDS: Applied demography, migration data, net migration, population estimates and

projections, smal areaandyss.



1. Introduction

Gross migration is the movement of people into or out of aregion during a particular
period of time; net migration is the difference between these two countervailing movements.
Although it is not adirect measure of population change, net migration has been used for many
types of demographic andyds. For example, it has been used in economic studies of the
determinants of interregiona migration [4, 8, 12, 20], human ecologicd studies of population
redistribution [9, 29, 32], anayses of the components of population growth [6, 36], and for the
congtruction of population estimates and projections [5, 18, 43].

In soite of itslong history and widespread use, however, net migration has been strongly
criticized, both as atheoretical concept and as a measure of population mobility [see, for
example, 15, 17, 21, 25, 28]. Although many of these criticisms are vadid, we bdieve there are
a number of purposes for which net migration can be ussfully employed. Indeed, there are
crcumgtances in which net migration is the only available indicator of population mobility. In
this article we review the conceptua and methodologica problems of net migration asa
measure of population mobility, but go beyond those problems to consder the important role
net migration can play in population estimation, forecasting, and andyss. To paraphrase Mark
Twain, we believe rumors of the desth of the net migrant have been greetly exaggerated.

2. Edimating Net Migration

There are two basic gpproaches to estimating net migration. Under the firdt, net
migration is calculated as the difference between the number of in-migrants and the number of
out-migrants for a geographic area during a particular period of time:

1) NM =IM —OM



where NM is net migration, IM is the number of in-migrants, and OM is the number of out-
migrants. For example, Florida had 2,130,613 in-migrants from other states and 1,058,931
out-migrants to other states between 1985 and 1990, producing a net interstate migration inflow
of 1,071,682 (Table 1). During the same time period New Y ork had 727,621 in-migrantsfrom
other states and 1,548,507 out-migrants to other states, producing a net interstate migration
outflow of 820,886. These were the largest pogitive and negative net migration flows of any
state between 1985 and 1990. Twenty-two states had more interstate in-migrants than out-
migrants during this time period, while twenty-nine had more interstate out- migrants than in-
migrants?
[Table 1 about here]

The second approach to estimating net migration is based on the demographic baancing
equation, in which population changeis defined as.
2) P,-Py=B-D+IM-OM
where P; isthe population at time 1, P, is the population at time O, B is births between times 0
and 1, D is deaths between times 0 and 1, IM isin-migrants between times0 and 1, and OM is
out-migrants between times 0 and 1. By rearranging the terms of this equation, we can calculate
net migration as.
3) NM=IM-OM =P;-P,-B+D

There are two common methods for estimating net migration in this manner. In the vita
datistics method, net migration is estimated usng population estimates (or counts) from two
pointsin time and birth and degth data for the intervening time period. When birth and degth

data are not available, the surviva rate method can be used; this method uses indirect estimates



of mortality and fertility rather than direct birth and death data [31, pp. 625-635]. Both the vita
datistics and surviva rate methods can be used to produce estimates not only of total net
migration, but of the age, sex, race, and other characteristics of the net migration flow as well.

Net migration can thus be calculated directly as the difference between the number of
in-migrants and the number of out-migrants or indirectly usng the demographic baancing
equation. The mgor advantage of the second gpproach, of course, is that estimates can be
made even when gross migration data are not available. Aswe will describein thisarticle, that
istypicaly the case for subcounty areasin the United States®”
3. Conceptua and Methodologica Problems

Net migration as a measure of population mobility is subject to a number of well-known
conceptud and methodological problems. Firg of dl, gross (i.e,, uni-directiond) migretion is
closer to the true migration process than is net migration. Some people move into an areg,
some move out, and others stay put. People may thus be classfied as movers or non-movers
and asin-migrants or out-migrants, but there is no such thing asa“net migrant”. Net migration
isnot aprocessin itsdlf, but israther the difference between the outcomes of two migration
Processes.

Second, focusing on net migration may mask the existence of large gross migration
flows. Indiana, for example, had net interstate migration of 3,128 between 1985 and 1990
(Table1). Doesthis mean that only afew people were moving into or out of Indianaduring this
time period? Absolutely not; Indiana had 433,678 in-migrants and 430,550 out-migrants
between 1985 and 1990. Gross migration data illuminate these popul ation movements,

whereas net migration data obscure them.



Third, with net migration there is no true “ population at risk” for caculaing migration
rates. A rate may be defined as the number of events occurring during a given time period
divided by the population at risk to the occurrence of those events[31, p. 7]. For out-
migration, the population &t risk is the population living in the region; for in-migration, the
population at risk is the population living in other regions. For net migration, however, thereis
no true population at risk. Net migration “rates’ are therefore not ratesin a probabilistic sense
because they do not represent the frequency of an event in relation to the population at risk to
its occurrence. Rather, they are Smply ratios showing the relationship between net migration
and population size.

Fourth, the use of net migration as a dependent variable can lead to misspecified causa
models. The congtruction of net migration rates mixes together changing migration propendties
and changing population stocks [28]. In addition, some explanatory variables may have
opposite effects on in- and out-migration, reinforcing their overal impact on net migration,
wheress others have smilar effects, which tend to cancel each other out. Studies of the
determinants of net migration may therefore produce mideading results and faulty conclusions
regarding the factors that drive the migration process. In particular, it isnot vaid to view net
migration either as ameasure of individua mobility or of uni-directionad migration flows.

Ffth, when net migration is cdculated indirectly (i.e,, totd population change minus
births plus deaths), it captures al the measurement errors found in the underlying birth, desth,
and population data. These errors may be substantia [16].

Findly, the use of net migration may cregate problems for cohort-component population

projection models. When in- and out-migration are projected separately, the modd can



account for differences in the population sizes, growth rates, and other characteristics of the
origin and destination populations. When in+ and out- migration are combined to form net
migration, however, the model cannot account for these differences. As noted by 1sserman
[15], Plane [25], and Smith [33], projections based on net migration rates can differ
congderably from projections based on gross migration rates. The further into the future the
projections extend, the greater the differences are likely to be. Population projections based on
net migration models may therefore lead to unredligtic forecasts of future population. Although
little empirica research has addressed thisissue, the likelihood of large forecast errors would
seem to be grester for net migration modd s than for gross migration models, at least for
projections covering long time horizons.
4. Benefits of Net Migration

These are dl vdid criticiams. There are undoubtedly circumstances in which net
migration is not a useful concept and analyses based on net migration vaues will produce
mideading results or faulty conclusons. However, we dso believe there are circumstancesin
which net migration isavaid concept, and there are purposes for which it can be very usefully
employed.

Summary Measure. One benefit of net migration is that it provides a summary measure

of one component of population change. As shown in Equation 2, population change (P, - Po)
can be viewed as having two parts. Natura increase (B - D) describes the changes that occur
asaresult of the mortality and fertility processes operating within aregion. Net migration (IM -
OM) describes the changes that occur as aresult of population movementsinto and out of the

region. Natura increase thus reflects the population growth (or decline) coming from within a



region, whereas net migration reflects the effects of interregiond population movements.
Technicd issues regarding the measurement of naturd increase and net migration-and their
effects on each other-- are discussed in detail in Shryock and Siegel [31, chapters 20 and 21].*

Naturd increase is the mgor component of population growth for most countries and
the sole component for the world asawhole. For states, counties, and cities, however, net
migration is often the mgor contributor to population change. For subnationa regions, net
migration is generdly more voldtile than naturd increase; in the United States it contributes
subgtantiadly more to state-to- Sate differencesin rates of population growth than does natura
increase [6, 36]. Asagenerd rule, the smdler the area, the greater the share of total population
change accounted for by net migration [5].

Net migration and naturd increase are roughly anaogous concepts. Eachisaresdud
measuring the difference between two countervailing forces and each provides a summary
measure of one component of population growth. Although net migration provides no
information on the Sze of grass migration flows or the origins and destinations of migrants, it
does show whether aregion is growing or declining as aresult of migration, and by how much.
Thisinformation may be of particular importance to policy makers, who are often more
interested in the overal outcome of the migration process than itsindividua components [10].

Many studies have focused on net migration as a summary measure of population
change. Human ecologicd theory, for example, views migration in aggregete rather than
individud terms. From this pergpective, migration is one response through which a population

can attempt to maintain a baance between its Sze and its ability to support itself. Studiesfrom



this perspective have frequently used net migration as an indicator of how a population responds
to changes in organizationd, technologicd, and environmenta factors[9, 29, 32].

Many economists have used net migration as a measure of aregion’sreative
attractiveness with respect to economic opportunities, costs of living, government services, and
recregtiond, culturd, and climatic amenities [4, 20, 22]. It has dso been used as an indicator of
the presence or absence of aregiona labor market equilibrium [7, 13, 14]. Aslong asthe
empiricd results are interpreted as reflecting aggregate population change rather than individua
mohility or uni-directional migration flows, net migration is an appropriate measure for usein
causa andysis[11].

Gross Migration Data Not Available. A second benefit of net migration isthat it

provides a measure of population mobility when gross migration data are not available. To
understand why gross migration data may not exist for particular geographic regions or periods
of time, it is necessary to consder the primary sources of migration data in the United States.
Thefird isthe decennid census of populaion and housing, in which migration data have
been collected in every census year Snce 1940. These data are based on the respondent’s
current place of resdence compared to his’her place of resdence five years earlier (migration
data from the 1950 census were based on place of residence one year earlier). The decennia
censusis by far the most comprehensive source of gross migration deta, providing information
not only on the numbers of in- and out-migrants, but their origins, destinations, age, sex, race,
ethnicity, and other characteristicsaswell. Decennid census data have been widdly used for

anadyses of the determinants of migration [22, 30] and for population projections [3, 33].



There are anumber of problems with the migration data collected in the decennid
census, however. Questions regarding place of resdence five years earlier are asked only of a
one-in-9x sample of census respondents; this raises questions about data reliability, especidly
for smal places[42]. Dataare available only once every ten years and are not released to the
public until 3-5 years after the censusis completed. They cover migration only for the last half
of the decade and do not pick up the effects of multiple moves. The data account for the entry
of immigrants from abroad, but not for the exit of emigrants to foreign countries. All these
problems limit the usefulness of the migration data collected in the decennid census.

The mogt serious problem for smdl area andyses, however, isthat complete migration
data are not available below the county level. Data on the number of in-migrants are tabulated
down to the census tract level, but data on the characterigtics of those in-migrants are not
tabulated. Out-migration data present an even bigger problem, as the number of out-migrants
from an area must be tabulated from questionnaires filled out by residents throughout the United
States. Thisrequiresacolossd effort. The Census Bureau currently tabulates data on in- and
out-migration by age, sex, and race for states and counties, but not for subcounty aress.
Migration data from the decenniad census are therefore inadequate for estimates, projections,
and many other types of demographic andysis below the county leve.

A second source of gross migration data is administrative records kept by various
agencies of the federa government. The records most commonly used for migration estimates
come from Internad Revenue Service (IRS). By matching addresses on income tax returns and
adjusting for the number of exemptions clamed, the Census Bureau has created a set of annud

state- and county-level gross migration flows[37]. These data have severa advantages over
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decennid census migration data: they are available every year, they cover angle-year intervals,
and they become available more quickly (within 2-3 yearsingtead of 3-5 years).

The IRS migration data aso have severd shortcomings, however. Not everyonefilesa
tax return, especidly people with low incomes. The address listed on atax return may refer to a
bank, law office, accounting firm, or post office box rather than to the home address of thefiler.
Data on exemptions may be inaccurate or refer to personsliving in other areas. Coverageis not
as complete as for the decennid census and data on population characteristics are not available.
Although the Census Bureau uses IRS migration data to produce popul ation estimates and
projections, the data themselves are not made available to the generd public. These
disadvantages severdy limit the usefulness of IRS migration data for many purposes.

A fina source of gross migration data is various sample surveys conducted by the
federd government. One of the most commonly used is the Current Population Survey,
conducted monthly by the Census Bureau. This survey is designed primarily to collect |abor
force information, but every March interviewers ask additiona questions regarding geographic
mobility. The resulting data provide vauable migration informetion for the nation as awhole and
for some states and large metropolitan areas, but provide no information for most substate
aress.

This brief review of data sources makesit clear that there are many circumstancesin
which gross migration data are incomplete, outdated, or Smply nonexistent. These
shortcomings are particularly severe for subcounty areas. When gross migration data are
unavailable or otherwise inadequate, net migration estimates can be devel oped by comparing an

areal s population at two points in time, determining the change that would be expected on the
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basis of naturd increase, and attributing the resdud to net migration, as shown in Equation 3.
Thisis an important benefit of net migration as ameasure of populaion maobility.

Gross Migration Data Not Reliable. The question regarding place of resdence five

years eaxlier isfound on the long form of the decennia census, aform filled out by only about
onein sx householdsin the United States. Although sample size is generdly not a problem for
dates and large substate aress, it can create data reliability problemsfor smal areas, especidly
when migration data are broken down into age, sex, race, or other population subgroups. This
problem was exacerbated in 1980 when only haf the long forms were processed due to
budgetary restrictions.

An example from Hardee County, Floridaillustrates the data religbility problem.
Hardee County isasmall, largely rurd county is southwest Florida. Its 1990 population was
19,499, with 23.4% Hispanic, 5.3% black, and 15.2% age 65 and older. Table 2 shows the
number of in- and out-migrants from 1985 to 1990 for five-year age groups for persons age 65
and above.

[Table 2 about here]

The numbers appear to be quite reasonable for ages 65-69, with anet in-migration flow
of 65 for maesand 77 for femaes. They Hill gppear to be fairly reasonable for ages 70- 74,
dthough the net in-migration flow is only five for femaes, compared to 40 for males. For the
three oldest groups, however, the numbers are of doubtful rdligbility. Maesage 75-79 are
reported as having four in-migrants and 47 out-migrants, while males age 80-84 are reported as
having 77 inrmigrants and no out-migrants. These numbers are not only wildly inconsistent with

each other, but with the numbers reported for females aswell. If no adjustments were made,
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migration rates based on these datawould dmost certainly lead to some very unlikely
population estimates and projections.

Discrepancies such as these are not unique to Hardee County, Horida. They are found
in many other gates and counties and are even more glaring when the data are further
subdivided by race or ethnicity. Reliability problems characterize gross migration data from
other data sources aswell. In these instances net migration data may prove to be more reliable
than gross migration data for performing demographic gpplications. Although net migration data
aso contain errors, those errors are often offsetting and can be further reduced by making
adjustments for census undercount and vital statistics underregistration [31, pp. 628-636].

At the very least, net migration data provide an additiond criterion for evauating the
reliability of gross migration data. Suppose, for example, that 1985-1990 gross migration data
showed some very unusud migration patterns for severd age groupsin apaticular area. Those
patterns could be evauated by comparing them with those found in 1980-1990 net migration
data. If the same patterns were found in both sets of data, the net migration data would support
the vaidity of the gross migration data. If the same patterns were not found in both sets of data,
the net migration data would suggest that the gross migration datamight in fact be unreliable.
This information would help the andyst decide whether to adjust the gross migration data, or
even to replace it with another data Set.

5. Smadl-Area Estimates and Projections

Migration data are widely used for andytic purposes, or for explaining the determinants

and consequences of individua mobility decisons and aggregate migration trends. For many of

these purposes, gross migration data are more useful than net migration data. However,
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migration data are dso widdy used for demographic applications such as the construction of
population estimates and projections. For these purposes, net migration data can be very
useful. Thisis especialy true for estimates and projections of subcounty areas such as cities,
census tracts, traffic zones, and zip code areas, for which complete gross migration data are
rarely if ever avaladle. Itisinthe field of applied demography that the benefits of net migration
become most apparent.

Population Estimates. The Census Bureau, state demographic centers, local

governmentd agencies, and a number of private companies make post-censd population
edimates. These estimates are used for planning, budgeting, and the alocation of resources at
the nationd, Sate, and locdl levels. In terms of federdly-produced estimates, Prevost and
McKibben [26] found that population estimates affected the dlocation of $40 billion in federa
grantsin 1988. Typicd of many state programs, Oregon distributed $155 million in state funds
to loca governmentsin 1994 based on population estimates produced by its demographic
center [38]. Horidadistributed $1.4 hillion to city and county governmentsin 1994-1995
based on state- produced population estimates [35]. Post-censd population estimates clearly
have an important impact on the distribution of public revenues, as well as on planning and
budget decisons.

The Census Bureau has traditionaly used three primary methods for producing state
and locd population estimates. Component Method 11, Administrative Records, and Retio
Correlation [18]. The first two are component methods based on birth and death data and
estimates of net migration. Component Method I (CM 11) utilizesa*resdud” estimate of net

migration derived from changes in school enrollment deta. This method has been used by the
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Census Bureau and other demographic agencies since the 1950s and was the most widely used
of the complex component methods during the 1960s, 1970s, and 1980s[2]. Although no
longer used by the Census Bureau, it is fill used by a number of state demographic agencies.

In the early 1970s the Census Bureau developed the Adminigtrative Records (AR)
Method (now called the Tax Returns Method). Thisisacomponent method smilar to CM I,
but it uses change- of- address data from income tax returns rather than school enrollment datato
develop estimates of net migration. It isthe method currently used by the Census Bureau for
gate and county estimates; until very recently, it was the sole method used for subcounty
edimates. It isinteresting to note that dthough place-to- place migration data are available from
federa income tax returns, the Census Bureau uses net rather than gross migration ratesin
gpplying the AR method at the subgtate leve, gpparently because of the difficulty of developing
appropriate denominators for in-migration rates [37].

Although both methods are subject to certain problems, evauations of the CM 1l and
AR methods have been generdly favorable [18, 23]. They are conceptudly straightforward
and easy to describe to data users, utilize data that are available for dl areasin the United
States, and provide estimates of the components of population growth aswdll as of tota
population. Furthermore, they produce reasonably accurate population estimates. Estimates of
net migration clearly play acritica role in the production of post-censa population estimates.

Population Projections. Population projections have been used for awide variety of

purposes a the nationa and State levels for many years, they areincreasingly being used for
many types of decison-making a the locd leved aswell. Examplesinclude regulating the

expangon of hogpitals, nurang homes, and automobile dederships, determining optimal
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locations for new elementary schools or fast food franchises; evauating the need to increase the
capacity of sewer systems or eectric power plants; and forecasting the demand for new
resdentid housing. For many purposes, projections of demographic characteristics (e.g., age,
seX, race) are needed in addition to projections of the tota population.

Some variant of the cohort-component method is typicdly used for these projections
[24]. Conceptualy, multiregiond models incorporating place-to-place migration flows are
superior to single-region models because smdl areas form part of alarger interrdated system;
migrants to an area do not Smply appear, but are drawn from some other area[27]. Other
advantages of gross migration modedls were discussed earlier in this article. However, the data
required by multiregional models are rardly available for amal areasin the United States. Even
when available and rdiable, the sheer volume of data may be so large asto be virtudly
intractable. In these instances, net migration modes provide aviable dternative

When projections are used for planning and budgeting decisions, questions regarding
forecast accuracy become paramount. Do the theoretical advantages of gross migration models
lead to more accurate projections than can be obtained from smpler net migration models?
Few studies have addressed this question. Isserman [15] used 1975-1980 migration datato
project the population in 1990 for 55 countiesin West Virginia. He employed two migration
models, one using net migration and the other projecting in- and out-migration separately. He
calculated forecast errors by comparing the projections with 1990 census counts. He found
mean absolute percent errors of 18 percent for projections based on the gross migration model

and 21 percent for projections based on the net migration modd.
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The Isserman study did not report results by size of place, rate of growth, or any other
demographic characterigtic. It covered only one state (West Virginia), one launch year (1980),
and asingle projection horizon (1980-1990). Furthermore, West Virginiawas somewhat
unique in that 52 counties gained population during the 1970s but only ten gained during the
1980s. It isthereforeimpossible to draw more than the most tentative of conclusions from
these results. What they suggest, however, isthat average forecast errors may not be too much
different for net than gross migration models, at least for rdatively short time horizons (e.g., ten
years).

We can conduct another empirica test usng aset of projections constructed for ten
dates[33]. This study focused on the choice of the base population used for constructing
migration rates and the impact of that choice on the resultant population projections. Three
different migration models were used. Modd | used grossin- and out-migration data by age
and congructed separate in- and out-migration rates for each age group. Out-migration rates
were based on the population of the state being projected and in-migration rates were based on
the population of the rest of the United States. Model 11 used the same gross migration data as
Modd I, but combined them to form net migration data. Net migration rates were constructed
by dividing net migration for each age group by the state population in that age group. Modd
[11 used the same net migration dataas Modd 11, but used the nationa population instead of the
state popul ation as the denominator in congtructing age-specific migration rates®

All three models used migration data from 1975-1980 and identica mortality and
fertility assumptions, the only difference was in the construction of the migration rates.

Projections were made for four states that grew rapidly between 1975 and 1980, three states
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that grew dowly, and three states that grew at about the same rate as the United States
populaion asawhole. Projections were made in five-year intervals from 1980 to 2030. Table
3 summarizes the forecast errors for 1990, defined as the difference between the projections
and the census counts. The error measures are the Mean Absolute Percent Error (MAPE) and
Mean Algebraic Percent Error (MALPE). The MAPE ignores the direction of error, providing
ameasure of accuracy; the MALPE accountsfor the direction of the error, providing a
measure of bias.

[Table 3 about here]

In terms of accuracy, differences among the three modds were fairly smal. Modd |
had the smallest MAPE for low- and medium-growth states, while Model 111 had the smallest
for high-growth states. Modd |1 had the largest MAPE for high- and medium-growth states
and Modd 111 had the largest for low-growth states. Overal, MAPES were 9.9 percent for
Modd 1, 11.1 percent for Model 11, and 10.2 percent for Modd 111.

In terms of bias, differencesin errors were consderably larger. Modd | had the
smalest MALPE (i.e, the least bias) in dl three growth-rate categories. The differences were
farly smdl for lon- and medium-growth states, but were very large for high-growth states.
Errorswere particularly large for Modd 11 in high-growth states. Thisis not surprising because
Modd Il uses net migration rates based on the population of the state itsalf; consequently, net
migration ratesin Modd |1 are highly correlated with population growth rates. Since high
growth rates tend to decline over time [34], projections based on the application of constant net
migration rates are likely to have an upward bias for rapidly growing places, especidly for long

projection horizons. That is exactly what is shown in the bottom pand of Table 3.
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Again, these results are merdly suggestive. More empirica evidence isrequired before
any generd conclusions can be drawn. What the results suggest, however, isthat projections
based on gross and net migration models are likely to be quite smilar when growth rates are
dow or moderate, or when projection horizons are relatively short (10 years or less). When
growth rates are very high or projection horizons are long, however, differencesin projections
from different migration models may turn out to be fairly large. In these ingtances, it may be
advisable to adjust the projected net migration rates over time. Alternatively, the net migration
mode could be used only for projecting the age, sex, and race characteristics of the population,
with other techniques used for projecting tota population (e.g., mathematica extrapolation,
shift-share).

5. Concluson

Net migration is not dead, either as atheoretical concept or as a measure of population
mohbility. Although it suffers from a number of wel-known problems, there are purposes for
which it is very useful: measuring and analyzing the components of growth; developing pos-
censal population estimates; and congtructing population projections when gross migration data
are unavailable, unreliable, or too expensive to be feasble. We bdieve it isimportant to
recogni ze both the strengths and the weaknesses of net migration and to take full advantage of
the benefits it hasto offer, particularly in the area of smdl-area demographic anayss.

Even when gross migration data are available and appear to be rdiable, one must ask
whether the large resource expenditures required by gross migration models are judtified by their
benefits. Large multiregionad models require a tremendous amount of time for data collection,

verification, and adjustment, aswell as for congtructing and running the mode s themsdves.
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Even rdatively smple migrant pool and two-region models are more time-consuming to
congtruct and apply than net migration models. Do the extra benefits of gross migration models
judify their higher costs?

Swanson, Burch, and Tedrow [39] have drawn a distinction between the objectives of
applied demography and those of academic (or basic) demography. According to these
andyds, the primary objective of academic demography isto develop convincing explanations
of demographic phenomena, whereas the primary objective of gpplied demography isto use the
methods and materids of demography to guide practica decison-making. In both fieds,
researchers seek to achieve a certain level of performance subject to time and money
congraints, but their perspectives differ. Academic demographers generdly attempt to
maximize performance given their time and money congraints, whereas gpplied demographers
often attempt to minimize time and money costs while achieving aleve of performance that can
adequately support the decision-making process.

From the perspective of an gpplied demographer, then, there may be circumstancesin
which anet migration modd is preferable to a gross migration modd even though the latter is
theoreticaly superior and perhaps somewhat more accurate as a forecasting tool. If anet
migration mode is much less expensve than a gross migration modd in terms of time and money
costs, and dmost as accurate as a predictor of future migration flows, it may be the optima
choice even when the data required by gross migration models are available. We believe that
the choice of the “best” modd for any particular purpose cannot be made independently of a
cost- benefit andyds of the dternatives. As noted by Swanson and Tayman [40], cogt,

timdiness, and “vaue-added” are al important criteriafor judging the adequacy of a population
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mode. The smplicity and reaively low costs of net migration modds make them a potentidly

vauable dternative for many types of demographic applications, especidly for subcounty aress.
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ENDNOTES

1. Weusetheterm “net migrant” to refer to the net migration balance, or the difference
between in-migrants and out-migrants for a particular area during a particular period of time.
Clearly, there is no specific category of personsthat can be classfied as* net migrants.”

2. These numbers refer solely to interstate migrants, or migrants from one state to
another within the United States. Although the decennid census collects data on immigration
from abroad, it does not collect information on emigration to foreign countries. In fact, no
agency in the United States collects comprehensve data on foreign emigration.

3. Demographers often distinguish between migration and local mobility. Migration
refers to moves which cross some type of political or adminigtrative boundaries, whereas local
mobility refers to moves within those boundaries [31, p. 617]. This article focuses on moves
from one geographic region to another; we therefore refer to all moves from one region to
another as migration, regardless of the Size of the region or the distance of the move.

4. Naturd increase and net migration are only two of the “net” summary measures that
have found widespread use. Measures of net undercount error have been widdly used by
demographersin evauations of census enumeration accuracy in Audrdia, Canada, the United
Kingdom, and the United States [1]. Profit, the difference between revenue and expenditure, is
even more widely used as a net summary measure.

5. Large multiregiond modds are difficult to apply even at the sate level. Recent
Census Bureau projections required the construction of a“synthetic” data set based on three

different migration sources before the multiregiona gpproach could be gpplied. This data set
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contained 2,550 state-to-state migration flows, each broken down into separate age, sex, and
race categories [3].

6. Out-migrants from any state are drawn from that state’' s population, but in-migrants
are drawn from the rest of the United States (or the world). Consequently, state and nationd
populations both represent potentia populations at risk to migration. For states with net out-
migration, the Sate is the source for the mgority of total migrants; for states with net in-
migration, the rest of the nation is the source for the mgority of total migrants. Mogt analysts
amply use the population of the area under consderation as the denominator for constructing
net migration rates [19], but we believe the nationa population is a useful dternative, especidly
when net migration rates are to be used for population projections of rapidly growing aress.

Modds I and 111 reflect these two possibilities.
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Tablel1l. In, Out and Net Migration for States, 1985-1990*

In-miarante Out-miarants Net Miaration
Northeast:
Connecticut 291.140 342.983 -51.843
Maine 132.006 08.688% 33.318
M assachi isetts 444.040 540.772 -06.732
New Hamnghire 191.130 129.070 62.060
Neaw Jersev 569.590 763.123 -193.533
New Y ork 727.621 1.548 507 -820.886
Pannsvivania 694.020 771.700 -77.689
Rhode Idand 105.917 03.649 12.268
\Vermont 74.955 57.970 16.985
Midwes:
llinois 667.778 1.009.922 -342 144
Indiana 433.678 430.550 3.128
lowsa 194.298 288.670 -04.372
Kansac 272213 295.663 -23.450
Michioar 473473 606.472 -132.999
Minnesnta 300.725 316.363 4367
Missntri 448 280 420.223 28.057
Nehraska 141.712 181.662 -30.950
North Dakota 56.071 107.018 -50.947
Ohio 622.446 763.625 -141.179
South Dakota 69.036 01.479 -22.443
Wisconsin 307.168 343.022 -35.854
Soiithe
Alahama 328.120 292 251 35.869
Arkansac 240.497 216.250 24.247
Ddaware 04.129 68.248 25.881
Didrict of Columhia 109.107 163.518 -54.1411
Florida 2.130.613 1.058.931 1.071.682
Georaia 804.566 501.969 302.597
K entiickv 278.273 208.397 -20.124
| olidana ?275.352 476.006 -250.654
Marviand 531.803 430913 100.890
Misdssinni 193.148 220.278 -27.130
North Carolina 748.767 467.885 280.882
Oklahoma 279.889 407.649 -127.760
South Caralina 308.448 289.107 109.341
Tennesser 500.006 368.544 131.462
Texac 1.164.106 1.495 475 -331.3A/9
Virainia 863.567 635.695 227 872
Wes Virainia 123.978 197.633 -73.655
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West:

Alaska
Arizona
CAifornia
Coloradn
Hawai
Idaho
Montana
Nevada
New Mexicn
Orenon
Utah

W ashinator
Wvomina

Source: [41]

Table 1 (continued)

105.605
649.871
1.974.833
465.714
166.953
137.542
84 523
376.919
192.761
363.447
177.071
626.156
62.286

154.090
433.644
1.801.247
543.712
187.209
157.121
137.127
154.067
204.218
280.875
213.233
409.886
118.979

*|ntergtate migrants only, excluding internationa migration.
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-48.485
216177
173.586
-77.998
-20.256
-19.579
-52.604
172.852
-11.457
82 K72

-36.162
216.270
-56.693



Table 2. Number of In- and Out-Migrants Age 65+, 1985-1990,

Males
Age In
65-69 116
70-74 67
75-79 4
80-84 77
85+ 22
Source: [41]

Hardee County, Florida
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Femdes

In
105
50
39
12
8

Out

28
45
19
29
31



Table 3. Population Forecast Errorsfor Selected States,

by Rate of Growth, for Three Projection Models (Ten Year Horizon)

Error/GrowthRate N

MAPE
High 4
Medium 3
Low 3
Tota 10
MALPE
High 4
Medium 3
Low 3
Tota 10

N = number of Sates

Notes: Modd I: Grossin- and out-migration rates

Modd |

154

4.1

9.9

2.0

8.2

-4.1

2.0

Modd [1

17.2

5.2

111

14.6

8.8

-5.2

6.9

Modd II: Net migration rates based on state population
Modd I11: Net migration rates based on nationa population

High growth states: Arizona, Horida, Nevada, Wyoming
Medium growth states. Arkansas, Kentucky, Montana

Low growth states: Massachusetts, New Y ork, Pennsylvania
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Modd Il

14.7
8.7
5.6

10.2
8.1
8.7

-5.6

4.2



