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Population mobility is a hallmark of the United States
economy. In any given year, over the past 50 years, an
average of 38 million people shifted residence within the
domestic United States. An average of 10.8 percent of
these people moved within a county; 3.2 percent moved
to a different county within the same state; and 2.9 per-
cent moved to a different state.1 This continual realloca-
tion of human talent has broad implications for the
evolution of regional economies.

Instead of population per se, this study focuses on the
county-to-county movement of taxpayers—the people
represented by a tax return filed with the U.S. Internal
Revenue Service. The IRS tracks the county-to-county
migration of taxpayers’ returns, taxpayers’ exemptions,
and taxpayers’ income. From 1995 to 2006, almost 82
million taxpayers moved across a county line, which rep-
resented about 155.6 million exemptions (people) and
almost $3.4 trillion in adjusted gross income. On a yearly
basis, that translates into 7.4 million taxpayers, 14 mil-
lion people, and $307 billion in adjusted gross income—
an approximate equivalent of everyone in Michigan
moving each year.

A fundamental economic tenet is that people move to
where they think their life will improve. Add to this te-
net the empirical fact that population flows into specific
regions have a high degree of persistence, and the impli-
cation of migration for regional growth becomes clear.
Indeed, when assessing economic growth, economist
Jordan Rappaport has demonstrated persuasively that
“population flows across localities serve as the best ana-
log to per capita income growth across nations.”2

Unlike income growth, migration patterns help expose
the “revealed preferences” of the migrants themselves.
These preferences can influence both the levels and
growth patterns of income. Economists typically evalu-
ate the migration decision as an investment decision.3

The perceived net benefits that drive the decision can
incorporate trade-offs between income and “quality of
place.” This trade-off helps to explain persistent differ-
ences in the income profiles among regions.4 Place char-
acteristics (good or bad), among other economic

considerations, can become “capitalized” into the struc-
ture of income opportunities.

The study consists of three types of analysis. First, the
study presents an analysis of migration flows, using mea-
sures familiar to demographers. Second, the study exam-
ines the raw outcomes of migration related to 58 variables
that range from weather to demographics to public
policy. Third, the study performs a multivariate statisti-
cal analysis to better explore the determinants of county-
level out-migration.

Overall, the results fit into three broad trends. First, tax-
payers are out-migrating from the Great Plains (and very
rural areas, in general). Second, taxpayers, all else equal,
are migrating to areas with more pleasant weather and
more scenic natural amenities—especially coastal regions.
Third, taxpayers are out-migrating from very large ur-
ban centers to smaller urban centers—especially taxpay-
ers with higher incomes. Each of these trends has
noteworthy exceptions. And each of them interacts with
a broad undercurrent of economic forces related to com-
peting business environments (like job growth) and pub-
lic policy environments (like tax burdens).

Introduction
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The study of population migration has two broad per-
spectives: gross flows and net flows. Gross flows reveal
the dynamism of the U.S. population movements. Net
flows reveal the dynamics of regional evolutions.

Table 1a, Table 1b, and Table 1c report the annual aver-
age gross-flow migration measures for each state over the
sample period. The data provide an intuition about the
magnitude of annual taxpayer migration, along with tax-
payers’ reported exemptions (a proxy for population) and
adjusted gross income (inflation-adjusted to 2006). (See
Appendix A for a detailed discussion of the IRS data that
informs the analysis.)

The Concept of “Migration
Effectiveness”

Despite the usefulness of net migration as a measure of
regional economic growth, measurement issues arise
when evaluating patterns and determinants of migration.
Population demographers distinguish between net mi-
gration and migration effectiveness. They makes this
distinction because calculating net flows from data simi-
lar to that provided in Tables 1a – 1c can prove mislead-
ing when evaluating migration patterns over time and
among regions. Migration effectiveness fixes the prob-
lem.

The basic measurement problem relates to how research-
ers often calculate net migration rates with reference to
the existing population of a jurisdiction. To use Table 1a
as an example, a researcher might be tempted to calcu-
late a net migration rate for a state by subtracting the ratio
of out-migrating-to-total-taxpayers from the ratio of in-
migrating-to-total taxpayers. In the case of Alabama, the
calculation would be: (41,898 ÷ 1,675,478) – (40,614
÷ 1,675,478) = 0.08%.

The interpretation of that 0.08% rate is ambiguous. As
Professor Andrei Rogers put the matter:

The out-migration rate is defined as a true rate
(or probability) because it divides the number
of times that an event, out-migration, occurred

State and County Patterns of Taxpayer
Migration, 1995-2006

Table 1a: Gross Flow of Taxpayer Migration by
State—Tax Returns (Annual Average)

State State Intra-State Total
In- Out- County-to- Returns

Migration Migration County for State
Alabama 41,898 40,614 51,468 1,675,478
Alaska 13,681 14,485 6,598 248,940
Arizona 99,476 69,594 30,544 1,918,390
Arkansas 30,329 28,106 36,096 986,151
California 211,177 247,721 432,072 12,702,943
Colorado 79,936 68,123 98,847 1,744,252
Connecticut 35,420 42,500 27,973 1,410,190
Delaware 14,033 11,919 2,954 329,936
Florida 250,402 186,960 231,743 6,652,039
Georgia 118,355 93,553 176,979 3,156,468
Hawaii 20,492 22,404 3,189 509,537
Idaho 22,388 19,018 16,435 484,611
Illinois 93,783 119,990 141,142 4,934,318
Indiana 55,066 58,695 88,915 2,452,344
Iowa 27,142 32,290 38,268 1,156,011
Kansas 35,168 39,013 34,279 1,040,334
Kentucky 41,759 39,631 52,728 1,526,718
Louisiana 35,212 46,176 59,707 1,618,664
Maine 15,052 14,271 15,188 524,019
Maryland 72,291 73,906 78,404 2,212,939
Massachusetts 61,924 73,829 84,789 2,625,225
Michigan 56,194 73,637 140,811 3,906,691
Minnesota 43,432 44,643 98,804 2,010,374
Mississippi 29,058 29,839 36,838 1,031,607
Missouri 60,130 58,390 94,383 2,220,969
Montana 15,074 14,576 11,101 361,582
Nebraska 19,094 22,123 24,420 684,681
Nevada 58,834 38,581 9,035 850,453
New Hampshire 22,701 20,967 14,642 530,344
New Jersey 77,220 95,920 110,136 3,448,924
New Mexico 29,382 29,267 19,893 698,065
New York 122,137 186,722 213,384 7,382,790
North Carolina 116,372 91,179 119,185 3,203,771
North Dakota 8,551 10,580 8,251 259,442
Ohio 75,778 94,596 155,490 4,792,199
Oklahoma 38,024 38,515 52,244 1,258,968
Oregon 50,396 42,748 55,338 1,341,572
Pennsylvania 90,410 103,476 122,043 5,005,356
Rhode Island 12,710 14,354 8,305 422,272
South Carolina 56,374 46,030 49,776 1,579,242
South Dakota 10,449 11,240 12,076 302,111
Tennessee 72,882 61,814 72,633 2,254,087
Texas 183,976 161,663 359,266 7,783,607
Utah 27,053 27,017 25,816 782,603
Vermont 9,455 9,743 6,093 258,058
Virginia 112,791 105,364 158,264 2,913,475
Washington 80,655 72,104 79,480 2,391,773
West Virginia 17,856 18,799 15,048 670,616
Wisconsin 42,232 45,054 81,476 2,218,733
Wyoming 10,927 11,210 4,813 201,685
DC 21,316 23,502 0 249,950
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Table 1b: Gross Flow of Taxpayer Migration by
State—Exemptions (Annual Average)

Intra-
State State State Total

In- Out- County- Exemptions
Migration Migration to-County for State

Alabama 88,818 82,910 105,030 3,732,027
Alaska 27,145 29,743 12,889 540,190
Arizona 192,148 134,654 62,031 4,226,540
Arkansas 64,798 58,136 75,148 2,196,059
California 366,527 492,566 832,117 28,004,319
Colorado 149,027 129,196 179,104 3,683,355
Connecticut 64,223 74,584 47,426 2,922,762
Delaware 26,239 22,365 5,533 690,609
Florida 471,243 347,753 424,991 13,472,451
Georgia 239,549 187,437 351,292 6,959,708
Hawaii 39,093 46,342 5,475 1,045,659
Idaho 48,103 39,010 35,205 1,138,119
Illinois 170,933 228,646 270,681 10,735,127
Indiana 111,716 111,749 169,081 5,382,872
Iowa 54,368 59,691 69,987 2,547,348
Kansas 72,917 79,099 65,839 2,322,177
Kentucky 85,454 79,083 105,207 3,339,022
Louisiana 71,157 94,945 124,039 3,649,585
Maine 27,617 24,335 26,394 1,093,861
Maryland 132,167 137,437 146,598 4,660,834
Massachusetts 97,796 124,078 135,269 5,302,683
Michigan 110,030 135,144 259,033 8,494,920
Minnesota 80,481 80,324 172,170 4,353,957
Mississippi 60,969 61,058 77,551 2,336,190
Missouri 119,006 112,172 181,397 4,799,056
Montana 28,787 26,814 20,867 771,295
Nebraska 39,223 43,721 45,399 1,522,088
Nevada 111,917 73,101 17,323 1,769,200
New Hampshire 41,108 35,812 25,230 1,117,536
New Jersey 142,918 176,014 203,090 7,345,762
New Mexico 59,534 59,830 40,579 1,527,858
New York 196,569 342,062 389,008 15,235,550
North Carolina 229,353 179,582 229,753 6,923,257
North Dakota 15,840 19,823 14,563 563,259
Ohio 146,895 174,354 279,975 9,841,273
Oklahoma 81,276 79,998 108,837 2,808,401
Oregon 92,815 79,636 100,306 2,851,214
Pennsylvania 172,181 183,400 214,506 10,536,088
Rhode Island 22,196 25,318 14,177 855,402
South Carolina 111,914 89,664 96,455 3,404,715
South Dakota 20,380 21,158 22,467 665,687
Tennessee 147,837 123,628 143,374 4,876,090
Texas 387,183 333,557 724,184 17,822,543
Utah 59,293 60,056 57,933 1,990,668
Vermont 15,858 15,714 10,167 531,479
Virginia 217,071 204,382 297,521 6,169,224
Washington 154,032 139,337 146,774 5,097,506
West Virginia 35,905 35,451 29,687 1,453,406
Wisconsin 82,026 80,280 142,197 4,780,357
Wyoming 21,631 21,638 9,522 440,817
DC 30,231 38,709 0 426,719

Table 1c: Gross Flow of Taxpayer Migration by
State—Adjusted Gross Income (Millions, $2006,
Annual Average)

Intra-
State State State Total

In- Out- County-to- AGI for
Migration Migration County State

Alabama 1,815 1,717 1,663 76,618
Alaska 516 625 261 14,161
Arizona 4,989 3,119 1,031 100,114
Arkansas 1,196 1,043 1,000 41,308
California 10,869 13,306 20,273 758,291
Colorado 4,084 3,293 3,952 103,183
Connecticut 2,726 3,189 1,338 106,974
Delaware 757 689 109 19,284
Florida 14,818 8,322 8,712 340,394
Georgia 5,573 4,714 6,565 165,422
Hawaii 854 895 100 25,153
Idaho 982 719 470 22,942
Illinois 4,885 6,989 6,281 295,900
Indiana 2,475 2,792 3,127 126,088
Iowa 1,137 1,418 1,226 57,827
Kansas 1,605 1,845 1,038 54,784
Kentucky 1,724 1,692 1,628 70,235
Louisiana 1,357 1,876 1,859 70,704
Maine 736 596 462 24,890
Maryland 3,723 4,237 3,338 140,417
Massachusetts 3,546 4,397 4,415 176,519
Michigan 2,825 3,777 5,387 218,323
Minnesota 2,117 2,429 3,733 120,965
Mississippi 1,105 1,080 1,044 40,608
Missouri 2,661 2,807 2,971 112,128
Montana 621 494 293 15,225
Nebraska 794 983 750 34,791
Nevada 2,979 1,673 359 47,359
New Hampshire 1,350 1,078 573 32,465
New Jersey 5,144 6,528 6,123 242,273
New Mexico 1,216 1,182 554 29,464
New York 6,385 10,884 9,416 437,684
North Carolina 5,600 4,108 4,111 159,042
North Dakota 292 389 219 11,788
Ohio 3,677 4,953 5,549 238,234
Oklahoma 1,446 1,560 1,521 55,732
Oregon 2,244 1,853 1,951 69,726
Pennsylvania 4,930 5,586 4,890 269,714
Rhode Island 657 728 369 23,044
South Carolina 2,776 1,915 1,554 72,345
South Dakota 445 421 363 13,876
Tennessee 3,272 2,727 2,400 107,163
Texas 9,270 8,065 13,590 394,172
Utah 1,228 1,191 867 40,949
Vermont 461 402 188 12,817
Virginia 5,891 5,800 6,488 175,242
Washington 4,051 3,395 3,036 141,195
West Virginia 689 717 428 28,002
Wisconsin 2,072 2,217 2,970 121,812
Wyoming 518 428 156 10,624
DC 1,068 1,310 0 14,749
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during the year, say, by the number of persons
exposed to the risk of experiencing that event.
The in-migration rate, on the other hand, is a
measure of prevalence rather than of propensity.
It too has a numerator that is an occurrence
count of the number of persons that could have
experienced the event, in-migration in this case,
but its denominator is not a count of the num-
ber of persons that could have experienced the
event. Rather, its denominator is the population
in the region of destination that was at risk of
experiencing the out-migration event. Since the
net migration rate is the difference between a
measure of prevalence and a true rate or propen-
sity, its interpretation is necessarily ambiguous.5

Migration effectiveness (also called migration efficiency)
resolves the ambiguity by creating a measure composed
solely of the gross migration flows within a specified time
period.6 Consequently, the effectiveness measure better
captures changes in the pattern of population flows re-
lated to time and space.7 Population demographers use
the effectiveness measure as a way to standardize com-
parisons of migration flows in a way that reveals the pre-
dominant direction of the flows.8 The calculation of
migration effectiveness is straight forward:

Migration Effectiveness =       x 100 
In Migration - Out Migration
In Migration + Out Migration(                         )

The measure is interpreted as the relative direction (in
percentage terms) of net migration relative total migra-
tion flow—without any implied reference to an “ideal”
standard of effectiveness or efficiency. The boundaries of
the effectiveness measure are: -100 percent to +100 per-
cent. An extreme measure like that would mean that
migrants were flowing out only or flowing in only. A
measure of zero would indicate offsetting in- and out-
migration. Effectiveness measures do not quantify the
magnitude of gross flows. The same measure can result
from small or large migration flows. Nor do effective-
ness measures speak to total population change, which
may result from factors other than migration.9

All effectiveness measures (and statistical results) reported
herein rely on the raw data reported in the county-to-
county migration database maintained by the U.S. In-

ternal Revenue Service. No attempt is made to adjust for
the fact that the IRS data tends to under count popula-
tion. The analysis focuses on federal tax filers and their
adjusted gross income. The income amounts represent
the reported income of the taxpayers in the year that they
moved. To the extent that the migration results in a new
place of employment, it is unclear whether the income
earned in the place of origin will be the same in the place
of destination. Nevertheless, IRS data offer a solid pro-
file of the migration of income.

A Profile of State-to-State
Migration

Table 2 reports effectiveness measures for each state for
taxpayer returns, exemptions, and real adjusted gross
income. The measures represent an average for each state
over the sample period 1995-1996 to 2006-2007. The
numbers, as defined above, can be thought of as a means
for ranking based on the directionality of overall flow.

Nevada and New York define the two extremes. Nevada
(with Arizona a close second) has experienced a substan-
tial inflow of taxpayers and income. New York has lost a
substantial amount of taxpayers and income.

A further comparison of Nevada and New York illustrates
additional information embodied in Table 2. Since the
effectiveness measure provides a standardized means for
ranking directionality, one can compare the effectiveness
measures for returns, exemptions, and income. Nevada
shows a measure for income that is higher than the mea-
sure for returns and exemptions; but it shows similar
measures for returns and exemptions. Without getting
carried away, this information generalizes to classify mi-
grants into Nevada as higher-income individuals with few
children. New York, on the on the other hand, has a
measure of income greater than returns and a measure
of exemptions greater than returns—generally classify-
ing out-migrants from New York as higher-income fami-
lies.

One additional point about the measures reported in
Table 2. They represent an average over 11 years. Con-
sequently, they hide the year-to-year variation of in- and
out-migration patterns. Chart 1 shows the annual exemp-
tions effectiveness measures for Louisiana and South
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Dakota (since exemptions offer a
proxy for population). For Louisiana,
note the sharp spike related to hur-
ricane Katrina in 2005. For South
Dakota, despite the negative exemp-
tion measure in Table 1b, notice the
change from out-migration to in-
migration beginning in 2003.

Map 1 and Map 2 provide a quick
way to compare effectiveness patterns
across the states for both returns and
income. Each map shows four clas-
sifications: negative effectiveness split
by above or below the median of the
negative measures and positive mea-
sures split by above or below the
median for positive measures.10 Red-
colored states have the above-median
in-migration measures. Dark blue-
colored states have the above-median
(most negative) out-migration mea-
sures. Although the median-based
points of demarcation for different
color codes are somewhat arbitrary,
note the states that have different
colors for returns and income. For
example, South Dakota experienced
an average out-migration of taxpay-
ers (returns) but it experienced an
average in-migration of income.
Consulting Table 2, South Dakota
has also experienced a greater out
migration of returns than exemp-
tions. Thus, on balance, South
Dakota appears to be attracting
higher-income families.

Table 3 helps to generalize the in-
come-migration dynamics among
the states. It reports, for the sample
period, (1) the average per-return
income of non-migrants, in-mi-
grants, and out-migrants; (2) the net
amount of income resulting from in-
and out-migrating taxpayers; and

Table 2: Measures of Migration Effectiveness, Average for Annual
Migration Activity, 1995-2006
(Rank: Highest Positive Measure = 1)

Effectiveness Rank
Returns Exemptions AGI Returns Exemptions AGI

Alabama 1.56 3.44 2.78 20 19 21
Alaska -2.85 -4.57 -9.61 31 36 39
Arizona 17.67 17.59 23.07 2 2 3
Arkansas 3.80 5.42 6.86 15 15 17
California -7.96 -14.67 -10.08 41 50 40
Colorado 7.98 7.13 10.72 11 12 9
Connecticut -9.09 -7.46 -7.82 44 40 38
Delaware 8.15 7.97 4.72 9 9 19
Florida 14.51 15.08 28.07 3 3 2
Georgia 11.70 12.20 8.35 5 4 15
Hawaii -4.46 -8.49 -2.31 35 41 28
Idaho 8.14 10.44 15.48 10 7 5
Illinois -12.26 -14.44 -17.72 48 49 50
Indiana -3.19 -0.01 -6.03 32 27 33
Iowa -8.66 -4.67 -11.00 42 37 44
Kansas -5.18 -4.07 -6.95 37 35 37
Kentucky 2.61 3.87 0.93 18 17 25
Louisiana -13.47 -14.32 -16.04 50 48 49
Maine 2.67 6.32 10.56 17 14 10
Maryland -1.10 -1.95 -6.46 25 33 35
Massachusetts -8.77 -11.85 -10.72 43 46 43
Michigan -13.44 -10.24 -14.43 49 43 47
Minnesota -1.38 0.10 -6.86 28 26 36
Mississippi -1.33 -0.07 1.16 27 29 24
Missouri 1.47 2.96 -2.67 21 21 29
Montana 1.68 3.55 11.41 19 18 7
Nebraska -7.35 -5.42 -10.59 40 38 42
Nevada 20.79 20.98 28.08 1 1 1
New Hampshire 3.97 6.89 11.22 14 13 8
New Jersey -10.80 -10.38 -11.86 46 44 45
New Mexico 0.20 -0.25 1.41 22 30 23
New York -20.91 -27.01 -26.06 51 51 51
North Carolina 12.14 12.17 15.37 4 5 6
North Dakota -10.60 -11.17 -14.28 45 45 46
Ohio -11.05 -8.55 -14.79 47 42 48
Oklahoma -0.64 0.79 -3.79 24 23 31
Oregon 8.21 7.64 9.53 8 10 12
Pennsylvania -6.74 -3.16 -6.24 39 34 34
Rhode Island -6.07 -6.57 -5.10 38 39 32
South Carolina 10.10 11.04 18.37 6 6 4
South Dakota -3.65 -1.87 2.79 34 32 20
Tennessee 8.22 8.92 9.08 7 8 13
Texas 6.46 7.44 6.95 12 11 16
Utah 0.07 -0.64 1.51 23 31 22
Vermont -1.50 0.46 6.84 29 25 18
Virginia 3.40 3.01 0.78 16 20 26
Washington 5.60 5.01 8.81 13 16 14
West Virginia -2.57 0.64 -2.05 30 24 27
Wisconsin -3.23 1.08 -3.37 33 22 30
Wyoming -1.28 -0.02 9.53 26 28 11
DC -4.88 -12.30 -10.16 36 47 41

two other items that require more
explanation. The migration of in-
come has two analytical components:
a net migration component and a
differential income component.11

Every migrant takes or brings in-
come. If every migrant taxpayer had
identical income, then the net migra-
tion of income would be the result
of the net migration of taxpayers.
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Chart 1: Annual Migration Effectivness Measures for Exemptions, Louisiana and South Dakota

However, per-taxpayer incomes differ. The relative in-
come levels of in- and out-migrants also factors into the
migration of income. The last two columns of Table 3
decompose the net migration of income into (1) the part
that results from the net migration of taxpayers and (2)
the part that results from differences in per-taxpayer in-
come.

Wyoming offers a useful illustration. Table 3 shows that
it had $1.08 billion of (inflation-adjusted) income gain
from net migration over the 11 year period. In-migrant
taxpayers averaged $47,393 and out-migrants averaged
$38,155. From Table 1a, the average number of in-mi-
grating taxpayers (returns) equaled 10,927; the average
number of out-migrating taxpayers equaled 11,210—for
a returns effectiveness of -1.28 (Table 2). If the taxpay-
ers had equal income, Wyoming would have lost $145
million. But the higher-income in-migrating taxpayers
added $1.23 billion, so the state had an overall net in-
flow of income—an effectiveness of 9.53 (Table 2).

A Profile of County-to-County
Migration

Evaluating county-level migration offers a geographic
texture to the information provided for the states. The
interpretation differs because the county-level migration
effectiveness measures account for intra-state migration.
For example, California experienced an annual average
gross migration flow of 211,177 in-migrant taxpayers
and 247,721 out-migrant taxpayers. However, an annual
average of 432,072 taxpayers moved across county lines
within the state.

Map 3 and Map 4 show county-level groupings of mi-
gration effectiveness measures for taxpayer returns and
taxpayer income.12 As with the states, the effectiveness
measures represent an average over the sample period,
1995-1996 to 2006-2007. As was true of the states, many
counties demonstrate a much stronger positive effective-
ness measure for income than for taxpayers, indicating a
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Map 1: Migration Effectiveness of Tax Returns

Map 2: Migration Effectivness of AGI
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Table 3: Profile and Decomposition of Migration-Related Adjusted Gross Income ($2006)

Average Average Average Migration Per-Filer
AGI per AGI per AGI per Net AGI Component Component

Non-Migrating In-Migrating Out-Migrating Migration of Net of Net
Return Return Return (Millions) (Millions) (Millions)

Alabama 47,964 43,325 42,274 1,180 660 520
Alaska 60,795 37,681 43,156 -1,315 -390 -925
Arizona 54,984 50,152 44,813 22,443 17,027 5,417
Arkansas 44,307 39,439 37,095 1,842 1,021 822
California 62,914 51,470 53,713 -29,239 -23,063 -6,176
Colorado 62,631 51,085 48,337 9,488 7,047 2,441
Connecticut 78,052 76,975 75,040 -5,553 -6,458 905
Delaware 60,795 53,975 57,822 819 1,418 -599
Florida 53,111 59,177 44,511 77,955 39,469 38,486
Georgia 55,956 47,091 50,392 10,309 14,506 -4,197
Hawaii 51,865 41,694 39,939 -485 -937 452
Idaho 50,130 43,872 37,803 3,159 1,652 1,508
Illinois 62,491 52,090 58,247 -25,246 -17,350 -7,897
Indiana 53,919 44,940 47,573 -3,811 -2,014 -1,797
Iowa 52,261 41,876 43,901 -3,371 -2,649 -722
Kansas 55,535 45,630 47,280 -2,878 -2,144 -735
Kentucky 48,444 41,280 42,691 383 1,072 -689
Louisiana 46,048 38,548 40,625 -6,222 -5,208 -1,014
Maine 49,258 48,924 41,749 1,688 425 1,262
Maryland 66,718 51,498 57,335 -6,175 -1,055 -5,120
Massachusetts 69,649 57,263 59,560 -10,215 -8,345 -1,870
Michigan 58,593 50,268 51,298 -11,432 -10,630 -802
Minnesota 63,193 48,740 54,404 -3,742 -749 -2,993
Mississippi 41,380 38,025 36,178 305 -348 653
Missouri 53,426 44,247 48,068 -1,754 964 -2,718
Montana 44,202 41,187 33,873 1,525 224 1,301
Nebraska 53,296 41,608 44,420 -2,259 -1,563 -696
Nevada 58,495 50,632 43,358 15,673 11,422 4,252
New Hampshire 63,251 59,487 51,409 3,271 1,154 2,117
New Jersey 73,130 66,616 68,055 -16,605 -15,110 -1,495
New Mexico 44,535 41,382 40,385 407 56 351
New York 61,875 52,276 58,292 -53,995 -42,846 -11,150
North Carolina 52,130 48,121 45,054 17,904 14,084 3,819
North Dakota 47,676 34,163 36,811 -1,168 -864 -304
Ohio 51,616 48,517 52,355 -15,312 -11,389 -3,923
Oklahoma 47,005 38,032 40,506 -1,367 -231 -1,136
Oregon 54,649 44,521 43,352 4,686 4,032 654
Pennsylvania 55,839 54,527 53,988 -7,880 -8,507 628
Rhode Island 56,667 51,693 50,698 -848 -1,010 162
South Carolina 47,821 49,249 41,594 10,342 5,638 4,704
South Dakota 47,965 42,588 37,439 290 -380 670
Tennessee 49,672 44,888 44,114 6,536 5,911 626
Texas 53,041 50,385 49,886 14,460 13,424 1,036
Utah 55,327 45,389 44,094 439 19 420
Vermont 51,450 48,711 41,219 708 -155 863
Virginia 63,566 52,228 55,045 1,093 4,781 -3,688
Washington 62,027 50,224 47,087 7,868 4,993 2,875
West Virginia 43,740 38,560 38,163 -346 -434 87
Wisconsin 57,176 49,072 49,209 -1,736 -1,664 -72
Wyoming 54,749 47,393 38,155 1,082 -145 1,227
District of Columbia 62,599 50,123 55,745 -2,900 -1,388 -1,512
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Map 4: County-Level Migration Effectiveness of AGI

Map 3: County-Level Migration Effectiveness of Tax Returns
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Map 6: Positive AGI Effectivness but Negative Tax Return Effectiveness

Map 5: Income Migration Dominated by Per-Filer Incomes
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trend toward attracting higher-income taxpayers (see
Map 5 and Map 6).

Map 5 undertakes for counties an exercise similar to that
performed for the states in Table 3. Recall the migration
of income can be composed of two parts: the part that
results from the net migration of taxpayers and the part
that results from differences in per-taxpayer income. Map
5 isolates the counties in which the per-taxpayer com-
ponent of income dominates the net migration compo-
nent. (Map 6 complements Map 5 by showing the
counties with negative taxpayer effectiveness measures
but positive income measures.)

For example, related to Map 4, most of the red-colored
counties in Michigan experienced both positive income
migration effectiveness and an influx of relatively high-
income taxpayers. As a group, these counties recorded
$4.67 billion of net income migration. If all in- and out-
migrants had equal incomes, that sum would have been
$322 million (a great many of the counties would have
experienced net out-migration of income). However, be-
cause the in-migrating taxpayers had higher incomes than
the out-migrating taxpayers, the net in-migration of in-
come amounted to $4.35 billion.

The blue-colored counties experienced the reverse situ-
ation. For example, Multnomah County in north-cen-
tral Oregon experienced a net out-migration of $399
million. If all in- and out-migrating taxpayers had equal
income, the county would have actually experienced a
net in-migration of $634 million. But the out-migrating
taxpayers had higher incomes, and took with them $1.03
billion.

The boarder counties of Alabama and Tennessee offer a
unique example—especially Northeast Alabama. Com-
paring Maps 3-5, observe that most of these counties had
below-median (or negative) taxpayer and income effec-
tiveness measures. However, virtually all of the counties
had in-migrating income measures dominated by higher
per-filer incomes. (North Georgia had the opposite. It
had above-median positive effectiveness measures but the
in-migrating income was dominated by the volume of
in-migrants not the per-filer income.)

California and Nevada offer another worthy case study
for understanding the maps and thinking about county-
level taxpayer migration. California experienced negative
migration effectiveness. Nevada experienced strong posi-
tive migration effectiveness—primarily in counties con-
tiguous to California. Map 3 also shows that specific
counties within each state experienced both positive and
negative migration effectiveness. (From California’s van-
tage point, over the sample period, the migration effec-
tiveness related to Nevada is -35.5%, -39.7%, and
-43.8%, respectively, for tax returns, exemptions, and ad-
justed gross income.)

Map 3 shows that 26 California counties experienced
positive taxpayer migration effectiveness. On average
(with a standard deviation of only five percentage points),
about 80 percent of the migrant taxpayers into these
counties originated within the state. Of the remaining
20 percent that originated from another state, few came
from neighboring Nevada. The red-colored California
counties in Map 3 have the highest share of Nevada tax-
payers in-migrating (about 18 percent of the out-of-state
migrants).

Nevada had a much different profile. Leaving aside Clark
County (home of Las Vegas), the counties with positive
migration effectiveness for taxpayers had an average of
46 percent originating from in-state. Clark County had
only four percent of its in-migrating taxpayers originat-
ing in-state. For the Nevada counties contiguous to Cali-
fornia with positive effectiveness, an average of 42 percent
of in-migrants originated in California. For Douglas
County and Washoe County, the average was 55 percent.
Clark County received 34 percent of its out-of-state in-
migrating taxpayers from California—about a quarter of
which came from Los Angeles, San Diego, Orange, and
San Bernardino counties.

Major Themes Related to U.S.
Population Migration

Map 3 and Map 4 help provide insight into three major
themes related to population migration in the United
States: the depopulation of the Great Plains, the propen-
sity for populations to grow in coastal regions, and the
propensity of people to out-migrate from large urban
centers to smaller metropolitan areas.
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Great Plains Depopulation
The depopulation of the Great Plains is a century-old
phenomenon with roots that go back to the Homestead
Act of 1862. In brief, federal land policy enticed people
to settle the Great Plains and, without proper under-
standing of the semi-arid climate, incentivized small
farms. Unlike in the more Eastern parts of the United
States, sustainable agricultural enterprises in the Great
Plains required much larger operations than the 160 acre
farms authorized by the Homestead Act. However, de-
spite passionate warnings from knowledgeable contem-
poraries, this fact was under appreciated because of the
(now-known) above-average rainfall during settlement
period. The magnitude of the problem (especially past
the 100th meridian) was not fully realized until the 1930s,
but by then federal land policy had encouraged hundreds
of thousands of small-plot farmers to settle the Plains,
and political inertia and subsidies made it difficult to
effect change.13

When thinking about population migration, understand
that migration patterns represent only a component of
changes to population. Net out-migration does not im-
mediately imply negative population growth. However,
more than 90 percent of the dark blue-colored counties
in the Great Plains regions shown in Map 3 (TX, OK,
KS, CO, NE, IA, SD, ND, MT, MN), experienced nega-
tive population growth over the sample period (1995-
2006), with an average population growth rate of -11.5
percent (87 percent of the counties experienced negative
population growth from 1970 to 2006, with an average
of -20 percent).

Despite the widespread negative population growth, the
average dark blue-colored county in the Plains had an
effectiveness rating of -14. The worst was -32. The in-
come effectiveness measures (Map 4) have about the same
magnitudes, indicating that these counties continued to
attract in-migrants. Only 41 of 292 counties had nega-
tive income effectiveness measures that exceeded by more
than five percentage points the negative returns effective-
ness measures. Income out-migration basically occurred
in proportion to taxpayer out-migration (see Map 5 for
the few exceptions).

To a significant degree, the migration patterns in the
Great Plains might best be characterized as a long-run
economic adjustment rather than decline. A key pattern
in the Plains is one of urbanization (or regionalization).
Many of the regionalization patterns apparent in the
Plains became apparent in the 1930s. Population demog-
raphers David McGranahan and Calvin Beale, charac-
terize the trend this way:

Poor economic conditions are clearly not the
central factor: rural counties with high poverty
were no more likely to lose population in 1990-
2000 than were other rural counties. An argu-
ment can be made that declining employment
in agriculture and other resource-based indus-
tries is a major cause of rural population loss.
Counties largely dependent on farming have
been much more likely to lose population than
other counties. But what distinguishes farm-
dependent counties from other rural counties is
less the presence of farming than the absence of
nonfarm activities. Farm-dependent counties are
more likely to be remote from metro areas, to
have low population density, and to lack natu-
ral amenities. These characteristics, which dis-
courage other types of development, account for
much of the population loss in farm-dependent
counties.”14

The urbanization/regionalization trends in the Great
Plains highlight, in part, migration as an economic equili-
brating mechanism. Out-migration helps adjust the la-
bor supply to available opportunities. According to
Edward Feser and Stuart Sweeney, the Great Plains re-
gion has shown little evidence of income or employment
distress accompanying population loss and net out-mi-
gration. The region has tended to rapidly adjusted eco-
nomically (although income adjustment began to lag in
the 1990s).15 Places that do not adjust may experience
greater economic distress. However, the out-migration
of educated people (as highlighted in more detail below)
can become a self-propelling phenomenon that may
worsen economic decline—or, at least, impede the de-
velopment of alternative economic opportunities.
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John Cromartie defines the Great Plains region as includ-
ing (1) the Colorado counties harboring the front range
of the Rocky Mountains and (2) the Northern half of
Wyoming. He notes that Denver has acted as the key
urban magnet for those migrating out of the Plains.16

Map 3 clearly shows this pattern. It also shows areas of
urbanization (the white- or red-colored counties) along
the Eastern edge of the Plains. As described below and
noted by Cromartie, the urbanization-related migration
trend in the Plains region runs counter to the general
migration trends among other U.S. regions.17

As urbanization has grown, the importance of commut-
ing has grown in tandem with amenities as increasingly
important factors. According to Cromartie, the “most
notable changes between [the 1980s and the 1990s] were
the dramatic increases in the relative effects of both com-
muting and natural amenities in explaining net migra-
tion. Long-distance commuting in the Great Plains
increased to the point where the location of bedroom
communities was the most important factor explaining
net migration patterns in the mid-1990s. The fastest-
growing places can be found on the urban fringes.”18

(Cromartie used the same measure of “amenities” as used
in this study, as defined in Appendix B.)

Population Concentrations
around the Coasts

In juxtaposition to the Great Plains story, economists
Jordan Rappaport and Jeffrey Sachs begin their influen-
tial paper, “The United States as a Coastal Nation,” with
this statement: “An abundance of rich, fertile land and
open frontier uniquely characterize US economic devel-
opment. Less widely recognized is the extent to which
the United States is and has always been a primarily
coastal country.”19 To demonstrate this contention, they
display a map showing the counties with geographic cen-
ters that measure approximately 50 miles from an ocean
or a Great Lake coast. With reference to Map 3 and Map
4, imagine a shaded map that includes all of Florida; most
of Northern Michigan; and a two- to three-county deep
strip along the coasts of the Great Lakes, Gulf of Mexico,
Atlantic Ocean, and Pacific Ocean. According to
Rapapport and Sachs, these counties represent 13 per-
cent of the Continental U.S. land area, 51 percent of the

population in the year 2000, and 57 percent of the ci-
vilian income in the year 2000. Based on these figures,
the income per square mile is about eight times that of
the interior counties. They continue: “That the United
States with its abundant land remains a primarily coastal
nation underscores a basic economic fact: geography
matters. In the search to understand the underlying de-
terminants of growth and prosperity, economists have
examined a myriad of country attributes ranging from
the self evident (e.g., education) to the controversial (e.g.,
culture). But the role of geography, for the most part,
has been neglected.”20

The link between the arguments of Rappaport and Sachs
with migration outcomes is straight forward. People tend
to locate in areas that offer the highest economic ben-
efits—where benefits, generally speaking, come in the
form of economic opportunity or quality of life.
Rappaport and Sachs argue that for “comparing eco-
nomic outcomes across countries, per capita income
serves as a natural measure of welfare; but for compar-
ing economic outcomes across local areas among which
individuals and firms can easily move, it does not. A high
level of per capita income may reflect high underlying
productivity; but it may also reflect compensation for
undesirable quality of life such as unpleasant weather or
pollution.” Instead, they argue that population density
(or employment density) offers a superior measure than
per capita income for capturing the underlying variations
in local productivity and quality of life.21

After extensive and careful statistical testing, Rappaport
and Sachs conclude that proximity to water remains a
significant factor driving current-day productivity, not
a historical artifact of earlier economic times. They also
conclude that quality of life contributions to coastal prox-
imity per se are becoming a more important explanation
of coastal density. Both explanations seem to be increas-
ing over time, with quality of life gaining in explanatory
power.

The migration patterns illustrated in Maps 3-5 are con-
sistent with the themes developed by Rappaport and
Sachs, especially with regard to the migration of income.
California, once again, offers some noteworthy insights.
Demographers David Plane and Christopher Henrie
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Table 4: Migration Classified by 1993 Rural-Urban Continuum Codes, Gross Flows and Effectiveness
Measures

Effectivness
Gross Flow, 1995-2006 (Average for 1995-2006)

Code Definition In-Migrants Out-Migrants Returns Exemption AGI
0 Central counties of metro areas of

1 million population or more 35,858,444 37,569,533 -2.33 -4.16 -5.44

1 Fringe counties of metro areas of
1 million population or more 4,720,876 3,829,093 10.43 14.03 16.67

2 Counties in metro areas of
250,000 to 1 million population 18,559,954 17,702,150 2.37 2.79 4.03

3 Counties in metro areas of
fewer than 250,000 population 6,858,370 6,798,248 0.44 0.91 3.26

4 Urban population of 20,000 or more,
adjacent to a metro area 2,935,821 2,941,752 -0.10 1.57 4.14

5 Urban population of 20,000 or more,
not adjacent to a metro area 2,226,811 2,294,126 -1.49 -1.51 1.19

6 Urban population of 2,500 to 19,999,
adjacent to a metro area 5,052,129 4,928,388 1.24 3.74 7.67

7 Urban population of 2,500 to 19,999,
not adjacent to a metro area 3,667,927 3,842,151 -2.32 -0.24 2.71

8 Completely rural or less than 2,500 urban population,
adjacent to a metro area 903,566 856,854 2.65 5.56 11.05

9 Completely rural or less than 2,500 urban population,
not adjacent to a metro area 1,041,684 1,073,583 -1.51 1.12 5.90

Table 5: Profile and Decomposition of Migration-Related Adjusted Gross Income ($2006) by 1993
Rural-Urban Continuum Codes

In-Migrant Out-Migrant Net AGI Migration Per-Filer
Per-Filer Per-Filer Migration Component Component

Code Definition AGI AGI (Millions) (Millions) (Millions)
0 Central counties of metro areas of

1 million population or more 51,743 55,067 -213,406 -91,381 -122,025

1 Fringe counties of metro areas of
1 million population or more 54,599 48,078 73,663 45,783 27,881

2 Counties in metro areas of 250,000 to
1 million population 45,607 44,116 65,507 38,482 27,024

3 Counties in metro areas of fewer than
250,000 population 40,502 38,277 17,556 2,368 15,188

4 Urban population of 20,000 or more,
adjacent to a metro area 40,220 36,949 9,385 -229 9,614

5 Urban population of 20,000 or more,
not adjacent to a metro area 36,483 34,579 1,913 -2,392 4,305

6 Urban population of 2,500 to 19,999,
adjacent to a metro area 38,111 33,504 27,422 4,431 22,991

7 Urban population of 2,500 to 19,999,
not adjacent to a metro area 35,680 32,264 6,910 -5,919 12,829

8 Completely rural or less than 2,500 urban
population, adjacent to a metro area 38,584 32,593 6,936 1,662 5,273

9 Completely rural or less than 2,500 urban
population, not adjacent to a metro area 35,434 30,553 4,110 -1,052 5,162
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have documented that in the 1990s, for the first time in
U.S. history, the general trend in population migration
shifted eastward.22 This result shows up in Map 3 as a
movement of taxpayers away from the California coast
(a shift that is part of a larger trend, as discussed in more
detail below, of taxpayers out-migrating from major ur-
ban centers). However, despite the out-migration of tax-
payers from the California coast, income continued to
generally migrate toward the California coast, as illus-
trated by Map 4 (along with Map 5 and Map 6). One
can interpret this pattern as higher-income individuals
buying the quality of life amenities offered by the Cali-
fornia coast.

Migration Down the Urban
Hierarchy

The Great Plains and Coastal stories clearly leave unad-
dressed the significant amount of positive taxpayer and
income migration which occurred in the interior parts
of the United States, as illustrated in Maps 3 and Map
4. These migration patterns correspond closely to a less
obvious trend: the net migration toward medium-sized
metropolitan areas.

One way to summarize inter-county flows in relation to
the urban hierarchy is to use the rural-urban continuum
codes developed by the Census Bureau.23 These codes are
shown in Table 4 and Table 5. We use the 1993 defini-
tions, because, when studying growth-oriented issues, it
is often advisable to use beginning-of-period codes, since
the act of growth can change a county classification.24

The red-colored interior counties shown in Map 3 and
Map 4 correspond closely with codes 1 and 2 defined in
Table 4 and Table 5.

Table 4 and Table 5 help tell several noteworthy stories.
Table 4 shows gross migration flows and effectiveness
measures. Table 5 reports migration-related income data,
and its decomposition.

First, taxpayers consistently migrated out of inner-city
counties, especially if they had higher numbers of exemp-
tions and higher levels of income. However, the gross
flow was quite large over the sample period—35.8 mil-
lion in-migrants and 37.6 million out-migrants. On
balance, these inner-city counties lost $213.4 billion. If

all migrants had like incomes, the income loss would have
been $91.4 billion but the per-filer levels of income
dominated the out-migration.

Second, suburban counties around the nation’s largest
cities have experienced the strongest flow of net in-mi-
gration. Yet the gross flow is low compared to the inner-
city counties and the smaller-scale metro counties.
Per-filer income levels play a smaller role compared to
the net migration component of income.

Third, higher-income taxpayers have dominated the
migration patterns into the relatively small metro coun-
ties and rural counties (codes 3-9). If incomes were equal,
codes 4, 5, 6, and 9 would have experienced a net out-
migration of income. Instead, they experienced income
migration dominated by the per-filer incomes of in-mi-
grants.

Fourth, and finally, note the relative return and exemp-
tion effectiveness measures for codes 4 and 7. Code 4 lost
taxpayers but gained exemptions, suggesting that single
filers had a propensity to out-migrate while families in-
migrated. Code 7 tells the same story. It lost more tax-
payers than exemptions, suggesting that single filers had
the highest propensity to out-migrate.

The migration patterns revealed in Tables 4 and 5 un-
derscore a major theme in population migration research:
the flow of people up and down the so-called urban hi-
erarchy. The rural-urban continuum used to construct
Tables 4 and 5 helps reveal elements of the urban hierar-
chy.

However, Professor David Plane and two colleagues con-
structed from county boundaries an urban hierarchy that
readers might find more intuitive. They use this construct

Table 6: A Definition of Urban Hierarchy

Metropolitan Area Total or Core Population Range
Mega-Metropolitan 2,500,000-plus in Urbanized Area Core
Major Metropolitan 1,000,000-plus
AAA Metropolitan 500,000 – 999,999
AA Metropolitan 250,000 – 499,999
A Metropolitan 50,000 – 249,999
Micropolitan 10,000-plus in Urban Cluster Core
Non-CBSA Counties No Urban Cluster with ≥10,000

Source: D.A. Plane, C.J. Henrie, and M.J. Perry, “Migration
Up and Down the Urban Hierarchy and Across the Life
Course,” Proceedings of the National Academy of Sciences,
Vol. 102, No. 43, October 25, 2005, p. 15314.
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to evaluate the migration flow for the migration year
1999-2000 (using the IRS data used herein).25 The defi-
nitions of the seven categories shown in Table 6 derived
from the so-called Core-Based Statistical Areas (CBSA)
adopted by the U.S. Office of Management and
Budget.

Figure 1 illustrates the migration effectiveness measures
that the scholars found among the seven categories. In
their words, Figure 1:

illustrates that the most unidirectional flows re-
cently have been those from the very top of the
hierarchy to the very bottom, those from the
mega-metropolitan areas to non-CBSA coun-
ties. Although . . . the largest absolute volume

of net migration was that from the largest (mega)
metropolitan areas down to the next largest
(major) metropolitan areas, there was substan-
tial movement in the opposite direction as well,
making that exchange only the second most de-
mographically effective in the system. The next
two most effective interchanges were, however,
also downward ones: those from major metro-
politan areas to non-CBSA counties and from
mega-metropolitan areas to micropolitan areas.26

The scholars proceed to offer specific explanations for
the migration patterns, with an emphasis on those rea-
sons related to the migrants’ age and life-stage, a topic
explored in more detail below.

Figure 1: Percentage Demographic Effectiveness of Migration Flows Up and Down the Micropolitan/
Metropolitan Spectrum, 1999-2000.

Legend
2%   10%

5%    25%

Mega Metropolitan

Major Metropolitan

AAA Metropolitan

AA Metropolitan

A Metropolitan

Micropolitan

Non-CBSA
Counties

Flows Down the HierarchyFlows Up the Hierarchy 

Note: A rate of 100% effectiveness means all gross flow is in one direction; 0% means gross flows upward and downward are
equal in volume.
Source: D.A. Plane, C.J. Henrie, and M.J. Perry, “Migration Up and Down the Urban Hierarchy and Across the Life Course,”
Proceedings of the National Academy of Sciences, Vol. 102, No. 43, October 25, 2005, p. 15315.
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The analysis of migration flows discussed above relied
heavily on the notion (and measurement of ) migration
effectiveness (or efficiency). The measure of “migration
efficiency” does not imply any type of benchmark for
what migration pattern is most efficient. However, the
notion of migration efficiency has a meaningful context
in the economic theory related to population migration.
Traditionally, economists have viewed migration as a
process for adjusting the labor supply across space and
time so as to move labor markets toward equilibrium
among regions. Income considerations become central
to the migration decision (although no one doubts that
many determinants play a role). Yet, economic research
has generally failed to find compelling evidence that
migration is “efficient” in this context.27

An important confounding phenomenon related to such
analysis is readily apparent in the data presented in the
above tables and maps (and Table 7 below): patterns of
in-migration and out-migration tend to have a strongly
positive correlation. Net migration typically represents
a relatively small share of gross migration flows. This
phenomenon is not new. Migration scholar E.G.
Ravenstein noted it in his seminal work, published in
1885, assessing population migration patterns in En-
gland during the era of the Industrial Revolution. Indeed,
he established the phenomenon as one of his seven laws
of migration: “each main current of migration produces
a compensating counter-current.”28

Economists Peter Mueser and Michael White describe
the economic research issue related to the positive cor-
relation:

This relationship appears paradoxical because
aggregate data are expected to reflect the incen-
tives that individual migrants face. Insofar as the
search for better employment or other oppor-
tunities motivates migration, those locations
with attractive opportunities should draw large
numbers of arrivals from other areas, and also
retain more of their own residents, while less
desirable areas should exhibit the reverse. This

would produce a negative association between
in- and out-migration rates.29

Mueser and White proceed to review the explanations
that have arisen for the positive association between in-
and out-migration rates. The most common explanation
relates to a process termed the “compositional effect,”
which asserts that regions with higher rates of in-migra-
tion accumulate a population base with a higher propen-
sity to migrate. This propensity consistently shows up
in sets of microdata with explicit information on indi-
viduals (as opposed to aggregate data sets, like the IRS
data used herein, which have no information about in-
dividual migrants): migrants come disproportionately
from demographic groups with a high propensity to both
migrate and re-migrate. To further confound matters,
microdata also demonstrate that much re-migration
amounts to return migration to the place of origin. This
fact inverts the theory behind the compositional effect:
the phenomenon of return migration “implies that the
direction of causation is from out-migration to in-mi-
gration, while the compositional effect implies the re-
verse.”30 In sum, research indicates that the compositional
effect has only partial explanatory power for the positive
association between rates of in-and out-migration.31

Mueser and White argue that the issue is best framed as
a technical problem related to measurement.32 The es-
sence of the problem relates to the issues outlined in the
above quotation (p. 3) by Andrei Rogers. Calculating
rates of in- and out-migration with a common popula-
tion base results in measures that have different interpre-
tations. Mueser and White “show that it is this
asymmetry, in conjunction with the effect of migration
on population, that induces the positive association be-
tween in- and out-migration. Population tends to redis-
tribute itself in such a way as to equalize rates of in- and
out-migration.”33

Determinants of Migration
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General Economic Frameworks
for Evaluating Migration
Decisions

Economists tend to treat the migration decision as an
investment decision—a human capital investment. This
common framework allows for a comparison of the mi-
grants’ perceived costs and benefits of migration. This
decision framework sits within a larger framework rela-
tive to the spatial aspects of the economy. Two perspec-
tives help define the framework for the economy:
disequilibrium and equilibrium.34 Life-cycle consider-
ations of the migrant play a significant role in any frame-
work.

The disequilibrium framework, as briefly mentioned
above, starts with the perspective that the spatial patterns
of human resource location is out of balance relative to
the spatial pattern of economic opportunities—prima-
rily income differentials and employment opportunities.
At the time the disequilibrium perspective carried the
most intellectual weight, rural-to-urban migration re-
mained a strong trend. Despite this trend, empirical tests
related to the disequilibrium perspective rarely produce
consistently compelling results. A primary reason for the
lack of compelling results may relate to the complexity
associated with the many countervailing forces embod-
ied in the multitude of discrete investment decisions and
the aggregate data used to evaluate those decisions.

The disappointing results produced by the disequilib-
rium framework motivated exploration of the equilib-
rium framework. Rather than starting from the
perspective that the economy is in spatial disequilibrium,
equilibrium analysis begins with the perspective that it
is in equilibrium, and that any motivation for people to
migrate must relate to a uniquely perceived opportunity
to better one’s overall conditions.

The disequilibrium framework augments the econom-
ics of income differentials and employment opportuni-
ties with the economics of “amenities,” a generally
catch-all term to define location-specific attributes, quali-
ties, or service bundles that inhabitants (or potential in-
habitants) find appealing—or not. The addition of
amenities into the analysis produces the notion of “com-
pensating differentials”: trade-offs among amenities and

superior income opportunities one might obtain via
migration. Compensating differentials allows for the
possibility that money-income differentials might per-
sist among different locations, contrary to the general
expectations of the disequilibrium perspective.

Changes in a migrants’ life stage and income level will
alter the demand for amenities that may induce migra-
tion. For the economy as a whole, these factors repre-
sent continuous, migration-inducing change. The
economic dynamics associated with continuous migra-
tion alter the values of the factors that produce compen-
sating differentials. As people migrate into localities with
attractive amenities, competitive forces push wage rates
down and real estate prices up, and vice versa. Because
many amenities are place-specific and immovable, spa-
tial differences among wage rates and real estate prices
represent the moving parts that help measure the value
of amenities.

All of the interactive effects make statistical analysis dif-
ficult. Also, if the moving parts in the equilibrium frame-
work adjust slowly, then the perspectives that drive the
disequilibrium framework retain analytical relevance.
Research to date indicates that the adjustment process is
relatively slow. Full adjustment to an economic shock—
like a sudden increase or decrease in employment oppor-
tunities—may take more than two decades. Equilibrium
and disequilibrium perspectives matter. Amenities drive
migration and so do employment opportunities and wage
rate differentials.35

Discussion of Statistical Results
Over the decades, a vast economic literature on popula-
tion migration has developed. Before 1975, due to data
limitations, migration research had to rely on aggregate
data, like that represented by the IRS data used herein
(but without the level of detail offered by the IRS data).
Aggregate data hides the characteristics of specific mi-
grants. Consequently, economists have tended to focus
on microdata that allows for more focused tests of spe-
cific hypotheses. (This perhaps explains why few econo-
mists, as opposed to demographers, have used the IRS
data.) In response to this tendency, economist Michael
J. Greenwood, among the most noted migration re-
searchers, has argued: “In a certain sense, however,
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migration research has swung too far in the micro direc-
tion. Variables relating to the communities in which
people live and to which they consider migrating have
been shown to clearly affect migration, as well as the
monetary returns to migration. Yet some investigators
include only personal or family variables in their migra-
tion models, completely ignoring variables that are some-
times called ‘contextual.’”36

The remaining analysis in study does not test any spe-
cific economic theories or models related to the disequi-
librium or equilibrium frameworks. Instead, by necessity
of the data, it explores the “contextual” place-character-
istics that help to statistically explain the annual patterns
of out-migration described in the IRS county-to-county
migration database (1995-2005). (Appendix B lists and
describes the place characteristics used.) Yet personal
characteristics of taxpayers matter a great deal. To pro-
vide scope to the statistical results generated using the
IRS data, the discussion is organized into migration-re-
lated topics to augment this study’s findings with the
findings of the broader economics and migration litera-
ture.

Table 7 and Table 8 report two different types of statis-
tical analysis. Table 7 tabulates gross migration flows
according to various place-characteristics; it illustrates the
high degree of two-way taxpayer migration. Table 8 re-
ports the results of a multivariate analysis. Given the sta-
tistical complications, discussed above, that arise from
the positive association between in-migration and out-
migration (and, therefore, a multivariate analysis of net
migration), the analysis herein focuses solely on out-
migration. Out-migration has a clear statistical interpre-
tation: the probability that a taxpayer will move from a
particular county. The multivariate analysis helps to ex-
plain that propensity in the context of various place char-
acteristics: for example, from colder to warmer weather
or higher to lower tax burdens.

The results of the multivariate analysis help sort out the
importance of the place characteristics, because the analy-
sis evaluates each characteristic by holding constant the
alternative characteristics. The multivariate analysis iden-
tifies several place characteristics that appear statistically

significant to the migration decision. The included col-
lection of place-characteristics explains 18 percent of the
variation in taxpayer out-migration. Yet 33 of the 36
measured place-characteristics demonstrate statistical sig-
nificance at the 99 percent confidence interval. (Appen-
dix C reports technical details of the multivariate analysis.
For technical statistical reasons, not all of the variables
in Table 7 could be included in the multivariate analysis
reported in Table 8.)

The results of the tabulations and multivariate analysis
derive from a county-to-county comparison of each
place-characteristic for all migrants. The comparison
subtracts the place-characteristic measure of the destina-
tion county from the place-characteristic measure of the
origin county. For example, in 2005, state and local taxes
as a share of private-sector personal income equaled 15.6
percent in San Joaquin County (Stockton), California
and 13.5 percent in Sedgwick County (Wichita), Kan-
sas. A taxpayer moving from Wichita to Stockton would
be moving from a lower-tax jurisdiction. The difference
for purposes of statistical analysis would equal negative
2.1 percent (or positive 2.1 percent in the case of a move
from Stockton to Wichita). Every place characteristic for
every possible county-to-county pair is calculated the
same way. The analysis evaluates out-migration only.

Distance
Table 7 and Table 8 both correspond with the broader
migration literature in that the vast majority of out-mi-
gration occurs over short distances. From the earliest
studies of migration, distance has been known to factor
into migration decisions. One of E.G. Ravenstein’s laws
of migration (published in his seminal 1885 study) states
that: “long-distance migrants tend to move to major
cities.” However, he observed that most moves cover a
relatively short distance.37 This empirical regularity
motivated migration researchers to develop models in-
spired by the mechanical laws of gravity. In the words of
economist Michael J. Greenwood, the “models are ‘grav-
ity type’ in that migration is hypothesized to be directly
related to the size of relevant origin and destination popu-
lations, and inversely related to distance.”38



21

Table 7: Aggregate Migration Patterns - All Migration for Years 1995 to 2005
Positive “Difference” means taxpayer destination values were greater than origin values
Negative “Difference” means taxpayer destination values were less than origin values

Returns Exemptions AGI
Origin Origin Origin Origin Origin Origin
less greater less greater less greater
than than than than than than

Variable Dest. Dest. Difference Dest. Dest. Difference Dest. Dest. Difference
Natural Amenities
July Temperature 45.2 54.8 (5,322,911) 44.9 55.1 (10,641,189) 45.5 54.5 (210,192,185)
January Temperature 44.6 55.4 (6,025,913) 43.8 56.2 (13,123,405) 44.9 55.1 (238,595,247)
Sunlight 28.4 71.6 (24,228,193) 27.8 72.2 (46,601,117) 30.2 69.8 (933,890,001)
Topography 29.1 70.9 (23,420,989) 29.0 71.0 (44,112,351) 30.7 69.3 (912,179,729)
Water 48.6 51.4 (1,556,997) 47.7 52.3 (4,774,041) 48.3 51.7 (79,022,001)
Humidity 25.4 74.6 (27,511,257) 24.9 75.1 (52,709,317) 26.8 73.2 (1,094,316,665)
Man-Made Amenities
Rural to Urban 26.6 73.4 (26,159,851) 28.0 72.0 (46,291,165) 27.0 73.0 (1,085,224,243)
Age
0 to 19 50.3 49.7 355,513 50.8 49.2 1,724,463 50.5 49.5 22,639,625
20 to 64 49.9 50.1 (111,953) 49.0 51.0 (2,059,035) 48.4 51.6 (77,850,131)
Over 65 49.3 50.7 (765,479) 49.6 50.4 (881,143) 50.3 49.7 12,458,041
Educational Attainment
Dropouts 50.4 49.6 419,175 49.8 50.2 (468,227) 49.8 50.2 (7,557,115)
9th to 12th 48.8 51.2 (1,312,301) 48.7 51.3 (2,706,703) 48.7 51.3 (62,844,779)
High School 51.2 48.8 1,388,777 52.7 47.3 5,764,617 52.8 47.2 132,853,329
Some College 53.4 46.6 3,765,993 54.1 45.9 8,688,033 55.2 44.8 243,898,087
College Plus 49.4 50.6 (658,393) 48.6 51.4 (2,981,037) 48.1 51.9 (88,160,639)
Crime
Violent Crime (a) 47.1 51.7 (2,563,886) 45.9 53.0 (7,403,891) 45.9 53.1 (169,489,029)
Property Crime 49.2 50.8 (905,925) 48.2 51.8 (3,712,587) 48.1 51.9 (90,376,673)
Race/Ethnicity
White 52.9 47.1 3,255,139 54.7 45.3 9,854,893 55.9 44.1 276,705,555
Black 47.7 52.3 (2,561,743) 46.3 53.7 (7,759,113) 45.3 54.7 (223,116,955)
Other 48.2 51.8 (2,036,343) 46.5 53.5 (7,337,977) 45.3 54.7 (219,739,507)
Hispanic 40.6 59.4 (10,558,357) 40.1 59.9 (20,875,819) 39.3 60.7 (504,076,247)
Ideology
Vote Republican 53.5 46.5 3,882,653 55.0 45.0 10,479,819 55.9 44.1 279,368,813
Vote Democrat 46.4 53.6 (4,080,753) 44.7 55.3 (11,111,511) 43.7 56.3 (297,770,563)
Vote Other 50.3 49.7 323,993 50.6 49.4 1,195,589 50.9 49.1 40,524,943
Cost of Living
Median Home Value 49.8 50.2 (213,153) 48.9 51.1 (2,378,239) 48.8 51.2 (55,691,391)
Economic Performance
Unemployment Rate (a) 47.4 52.4 (2,820,709) 46.9 52.9 (6,354,378) 46.8 53.0 (145,850,199)
Private Sector share of
Personal Income 50.1 49.9 121,149 49.6 50.4 (917,877) 49.3 50.7 (33,913,563)
Military
Salaries and Wages as
Percent of AGI (a) 48.5 51.4 (1,646,052) 47.8 52.2 (4,653,159) 47.5 52.5 (116,743,189)
Salaries and Wages as
Percent of Personal
Income (a) 48.7 51.2 (1,413,164) 48.1 51.9 (4,020,437) 47.8 52.2 (103,410,437)
Public Policy
Local Tax as a
Percent of AGI 47.1 52.9 (3,299,515) 46.0 54.0 (8,437,167) 45.4 54.6 (217,981,833)
State and Local Tax
as a Percent of AGI 46.8 53.2 (3,622,099) 45.6 54.4 (9,245,407) 45.0 55.0 (237,221,071)
Federal Tax as a
Percent of AGI (a) 48.5 51.4 (1,646,956) 47.4 52.6 (5,509,391) 47.5 52.5 (117,556,903)
Local Tax as a Percent
of Private Personal
Income (PPI) 47.8 52.2 (2,459,407) 47.1 52.9 (6,089,971) 46.6 53.4 (161,449,117)
State and Local Tax as
a Percent of PPI 47.6 52.4 (2,683,665) 46.9 53.1 (6,606,533) 46.2 53.8 (177,015,425)
Federal Tax as a
Percent of PPI (a) 50.2 49.8 210,932 49.6 50.3 (736,757) 50.4 49.6 17,586,895
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Findings from other Research:

• The farther the initial move, the likelier is a follow-
ing repeat move. (DaVanzo, 1983, p. 557)

• Highly educated people are much more likely to
make long-distance moves. (Whistler, et al., 2008,
p. 63)

Employment Opportunities and
Industry Composition

Tables 7 and 8 report several variables related to county-
level employment: the unemployment rate and industry
composition, as measured by each sector’s share of total
county earnings. Earnings are interpreted as take-home
pay plus benefits.

Table 7: Aggregate Migration Patterns - All Migration for Years 1995 to 2005 (continued)
Positive “Difference” means taxpayer destination values were greater than origin values
Negative “Difference” means taxpayer destination values were less than origin values

Returns Exemptions AGI
Origin Origin Origin Origin Origin Origin
less greater less greater less greater
than than than than than than

Variable Dest. Dest. Difference Dest. Dest. Difference Dest. Dest. Difference
Public Policy (continued)
Personal Current Transfer
Receipts Share of
Personal Income 47.2 52.8 (3,106,439) 46.6 53.4 (7,095,701) 46.8 53.2 (151,471,285)
Industry
Forestry, Fishing, Related
Activities, and Other 51.2 48.8 1,340,581 52.0 48.0 4,139,743 53.4 46.6 159,937,435
Mining 49.6 50.4 (500,911) 49.6 50.4 (754,281) 49.8 50.2 (7,714,949)
Farm 52.1 47.9 2,338,167 53.5 46.5 7,445,929 54.6 45.4 218,868,763
Utilities 49.1 50.9 (1,036,813) 49.0 51.0 (2,024,295) 49.0 51.0 (46,793,273)
Construction 54.2 45.8 4,732,553 55.5 44.5 11,661,375 56.6 43.4 311,999,391
Manufacturing 50.5 49.5 595,977 51.3 48.7 2,685,453 50.9 49.1 41,878,097
Wholesale Trade 49.5 50.5 (525,679) 49.1 50.9 (1,964,581) 48.3 51.7 (80,767,019)
Retail Trade 53.3 46.7 3,695,995 54.7 45.3 9,937,471 55.9 44.1 277,298,385
Transportation and
Warehousing 49.1 50.9 (1,032,357) 48.8 51.2 (2,436,493) 48.2 51.8 (86,615,063)
Information 48.5 51.5 (1,709,709) 47.0 53.0 (6,272,241) 46.2 53.8 (177,728,209)
Finance and Insurance 48.6 51.4 (1,611,473) 47.3 52.7 (5,668,937) 46.7 53.3 (156,401,889)
Real Estate and
Rental and Leasing 50.7 49.3 747,737 49.8 50.2 (380,673) 50.2 49.8 10,119,559
Professional and Technical
Services 48.0 52.0 (2,210,877) 46.4 53.6 (7,474,553) 45.6 54.4 (209,652,839)
Management of Companies
and Enterprises 47.9 52.1 (2,300,515) 46.8 53.2 (6,823,625) 46.3 53.7 (176,286,703)
Administrative and Waste
Services 50.8 49.2 933,973 50.2 49.8 359,051 50.2 49.8 7,178,889
Educational Services 47.2 52.8 (3,132,263) 46.0 54.0 (8,334,319) 45.3 54.7 (220,331,213)
Health Care and Social
Assistance 49.6 50.4 (398,535) 49.9 50.1 (259,763) 50.1 49.9 2,903,319
Arts, Entertainment, and
Recreation 50.4 49.6 439,683 49.7 50.3 (644,633) 50.8 49.2 37,724,019
Accommodation and Food
Services 51.9 48.1 2,124,573 52.0 48.0 4,138,529 53.2 46.8 150,551,853
Other Services, except
Public Administration 52.0 48.0 2,290,791 53.1 46.9 6,508,015 54.1 45.9 193,298,371
Government 50.2 49.8 215,147 50.7 49.3 1,410,713 51.3 48.7 63,067,693
Distance
Up to 100 miles 65.5 66.2 62.7
100 up to 200 miles 8.5 8.1 7.8
200 up to 300 miles 4.4 4.3 4.3
300 up to 400 miles 2.9 2.8 3.0
400 up to 500 miles 2.0 2.0 2.2
500 and over miles 16.7 16.5 20.1

(a) Percentages do not sum to 100 due to missing values.
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Table 7 shows that 52.4 percent of
out-migrating taxpayers moved from
counties which had higher unem-
ployment rates than the destination
counties (but approximately 47 per-
cent did the reverse). The percentages
for adjusted gross income follow a
similar pattern.

Table 8, however, reports conflicting
results. The multivariate analysis in-
dicates that taxpayers have a higher
propensity to out-migrate from ori-
gin counties which had unemploy-
ment rates lower than the destination
counties. But the analysis indicates
the opposite for adjusted gross in-
come. Both results are statistically
significant. The explanation for the
opposing results is consistent with
the movement along the urban hier-
archy by life stage. Young people
(with less income) tend to out-mi-
grate from less urban areas to more
urban areas. Middle-age taxpayers
with families (with more income)—
and in some cases retirees—tend to
do the opposite. For the sample
period under study, smaller cities
tended to have higher unemploy-
ment rates than larger cities and very
rural areas.

The results relating to industry com-
position tells three stories. First,
Table 7 reveals that the gross migra-
tion flows tend to have balance. The
construction sector reports the larg-
est gross-flow differential, indicating
that taxpayers tend to out-migrate
from places with lower overall earn-
ings from construction activity to
places with greater overall earnings
from construction—perhaps a proxy
for places with relatively higher eco-
nomic growth and, therefore, eco-

Table 8: Results of Multivariate Analysis
Positive Sign = Origin Value greater than Destination Value
Negative Sign = Origin Value less than Destination Value

Dependent Variables
Independent Variables Returns Exemptions AGI
Natural Amenities
January Temperature 0.0002174 0.0003894 0.0002967

(5.32)* (10.42)* (9.31)*
July Temperature -0.0001652 -0.0001639 -0.003901

(-3.40)* (-3.71)* (-10.08)*
Topography -0.0003096 -0.0002423 -0.0001838

(-16.16)* (-13.75)* (-12.79)*
Sunlight -0.0000286 -0.00000888 -0.0000253

(-3.38)* (-1.14) (-3.74)*
Water -0.0112573 -0.0095278 -0.0055191

(-19.13)* (-17.27)* (-14.40)*
Man-Made Amenities
Rural to Urban -0.000943 -0.0008179 -0.0007693

(-18.49)* (-17.72)* (-19.51)*
Educational Attainment
Dropouts -0.0162973 -0.0137725 -0.0134193

(-8.96)* (-8.38)* (-8.95)*
9th to 12th 0.0430111 0.0557708 0.0460815

(10.72)* (15.35)* (13.92)*
High School 0.0199538 0.0132224 0.015441

(8.96)* (6.53)* (8.70)*
Some College 0.0379878 0.0224612 0.0258065

(13.86)* (8.92)* (12.14)*
Crime
Violent Crime 0.000000805 -0.00000138 -0.00000143

(-2.16) (-4.09)* (-4.85)*
Race/Ethnicity
Black 0.0049407 0.0081594 0.0071918

(4.01)* (7.16)* (7.67)*
Hispanic -0.0058675 -0.0052793 -0.0016417

(-4.61)* (-4.56)* (-1.92)
Cost of Living
Median Home Value

0.0000000828 0.00000008 0.0000000547
(18.77)* (19.81)* (15.29)*

Economic Performance
Unemployment Rate -0.0185513 -0.0140896 0.019237

(-3.63)* (-3.04)* (4.61)*
Private Sector share of Personal Income

-0.00000039 -0.000000297 -0.000000343
(-15.22)* (-13.16)* (-19.57)*

Military
Salaries and Wages as Percent of Personal Income

0.0127385 0.0111728 0.0139112
(5.66)* (5.53)* (7.38)*

Public Policy
State and Local Tax as a Percent of Private Personal Income

0.0007243 0.0006618 0.0007184
(7.59)* (6.52)* (8.30)*

Personal Current Transfer Receipts Share of Personal Income
-0.00000235 -0.0000014 -0.00000164

(-17.22)* (-11.20)* (-14.85)*
Industry
Mining -0.0032936 -0.0041622 Not Used

(-2.08) (-2.91)*
Farm -0.0025046 -0.004094 Not Used

(-2.66)* (-4.81)*
Utilities -0.0170356 -0.0178707 -0.0115721

(-5.12)* (-5.97)* (-4.24)*
Construction 0.0233386 0.0161572 0.0179536

(9.90)* (7.63)* (9.47)*
Wholesale Trade -0.0167624 -0.021898 -0.0041919

(-6.06)* (-8.76)* (-1.94)
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nomic opportunity. Second, the mul-
tivariate analysis reported in Table 8
reveals an intuitive result. Almost all
of the coefficients carry a negative
sign, indicating that, all else equal,
out-migration takes place from
counties that have an overall share of
industry-specific earnings below the
share in the destination counties. In
other words, taxpayers move toward
destinations that have greater relative
economic activity—presumably em-
ployment-type activity of relevance
to the taxpayer. Third, four industry
sectors have a positive coefficient—
Transportation and Warehousing;
Educational Services; Health Care
and Social Assistance; Arts, Enter-
tainment, and Recreation; and Other
Services. The positive coefficient in-
dicates that taxpayers have a propen-
sity to out-migrate from counties
that have overall earnings share in the
sectors that exceed the shares in des-
tination counties. This correlation
does not necessarily imply causation.
These activities may dominate the
available earnings opportunities in
counties that are in relative economic
decline—like the rural areas of the
Great Plains (with an aging citi-
zenry).

Findings from other Research:

• As individuals’ hourly wage in-
creases, so does their propensity
to make out-of-state moves.
(Giordono, 2000)

• Unemployment often produces
ambiguous results, but it seems
clear that unemployed individu-
als are much more likely to mi-
grate (Greenwood, 1997, p.
684)

Table 8: Results of Multivariate Analysis (continued)

Dependent Variables
Independent Variables Returns Exemptions AGI
Industry (continued)
Retail Trade -0.0208353 -0.0262035 -0.020454

(-7.14)* (-9.94)* (-9.18)*
Transportation and Warehousing

0.008783 0.0054267 0.0074607
(3.97)* (2.74)* (4.24)*

Information -0.0593005 -0.05414 -0.0194121
(-12.77)* (-12.84)* (-5.44)*

Finance and Insurance -0.0327602 -0.0173778 Not Used
(-10.28)* (-5.94)*

Real Estate and Rental and Leasing
-0.0296596 -0.0291649 -0.049793

(-4.60)* (-4.99)* (-9.79)*
Professional and Technical Services

-0.0191543 -0.0141049 -0.0126608
(-6.86)* (-5.56)* (-5.73)*

Administrative and Waste Services -0.0061788 -0.0056792 -0.0052016
(-1.37) (-1.40) (-1.40)

Educational Services 0.0311729 0.0241978 0.0228136
(6.07)* (5.23)* (5.33)*

Health Care and Social Assistance 0.0154087 0.0108742 0.0116253
(9.14)* (7.10)* (8.48)*

Arts, Entertainment, and Recreation 0.037318 0.032594 0.0282719
(9.81)* (9.52)* (8.91)*

Other Services, except Public Administration
0.113948 0.1185963 0.0831005

(18.08)* (20.96)* (15.91)*
Other
Distance 0.0000108 0.0000155 0.00000916

(10.46)* (16.47)* (12.02)*
N 36 36 33
R2 0.18 0.16 0.12

(a) Positive parameter estimates indicate that an increase in the explanatory
variable will result in an increase in the number of returns, exemptions or dollars of
income leaving the county of origin.
(b) t-statistics are shown in parentheses.
(c) * Indicates significance at the 1 percent level for a two-tailed test.
(d) Sample includes 3,074 counties or county-equivalents for the years 1995 to
2005.  Alaska and Hawaii are excluded.

Table 8a: Tax Variables Used to Explain Out-Migration

Dependent Variables
Independent Variables Returns Exemptions AGI
State and Local Tax as a Percent of PPI

0.0007243 0.0006618 0.0007184
(7.59)* (6.52)* (8.30)*

State and Local Tax as a Percent of AGI
0.0009321 0.0007651 0.0012554

(5.32)* (4.85)* (8.46)*
Local Tax as a Percent of PPI

0.0007364 0.0006755 0.000741
(7.72)* (6.65)* (8.56)*

Local Tax as a Percent of AGI
0.0009509 0.0007803 0.0012809

(5.43)* (4.95)* (8.64)*

(a) Positive parameter estimates indicate that an increase in the explanatory
variable will result in an increase in the number of returns, exemptions or dollars of
income leaving the county of origin.
(b) t-statistics are shown in parentheses.
(c) * Indicates significance at the 1 percent level for a two-tailed test.
(d) Sample includes 3,074 counties or county-equivalents for the years 1995 to
2005.  Alaska and Hawaii are excluded.
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• “…the percentage of population providing educa-
tion services has a negative effect on growth… One
explanation for this correlation is that the benefits
of education are not entirely internalized by the pro-
viding county. For example, many college graduates
do not remain within the county where their college
is located.” (Higgins, et al., 2006, p. 678.)

• Personal unemployment doubles the likelihood of
interstate labor force migration. (Herzog and
Schlottmann, 1984, p. 57)

• Initial moves apparently pressured by unemploy-
ment tend to be followed by return moves (Davanzo,
1983, p. 558).

• After controlling for characteristics that might make
a person more likely to migrate, “the most signifi-
cant factor determining migrant status is the mi-
grant-non-migrant earnings differential… the effect
of expected monetary gains is to significantly increase
the probability of migrating.” (Nakosteen and
Zimmer, 1980, p. 849)

• “All in all, the results imply that migration equili-
brates regional labor markets. People are pulled to
regions with high income and rapid economic
growth from regions where job opportunities are
scarce. However, the dynamics of regional labor
markets matters. In particular, an increase in the
internal reorganization of regional labor markets is
able to yield an increase in net-migration. The ad-
justment process is slowed down by a large share of
prime-age individuals with only basic education who
live in departing regions. Another constraint for re-
gional adjustment is created by housing markets.
High housing prices and a large share of owner-oc-
cupancy in regions that are potential destinations
discourage mobility.” (Hamalainen and Bockerman,
2004, p. 563)

• “We find that state employment growth that results
from having a larger share of nationally fast-grow-
ing industries leads to less in-migration compared
to growth that results from each industry in a state
growing faster than its national average.” (Partridge
and Rickman, 1999, p. 167).

• Dual-earner “families are less likely to move as their
income increases. Specifically, the odds of migrat-
ing fall by 4–5% with each $5,000 increase in fam-
ily income… Differences in spousal earnings are
important to the migration decision, as well.
Counter to the effect of increased income, families
are more likely to move as the absolute value of the
difference in earnings between spouses increases. The
likelihood of moving increases by almost 10% with
each $5,000 increase in the difference in earnings…
This is after controlling for total family income.
Combining these two effects, we see that a $5,000
increase in family income generated by equal in-
creases in spousal earnings would result in a greater
likelihood of staying. The same increase in family
income generated by a gain in earnings by only one
spouse, however, increases the likelihood of moving.
… The effect of the earnings differential is not the
same for the husband and wife… As the husband
earns more relative to his wife, the increased likeli-
hood of migrating generated from this increase in
the couple’s earnings differential is completely off-
set by the reduced likelihood of moving resulting
from the increase in total family income. In other
words, a change in family income resulting from a
change in the husband’s earnings does not increase
or decrease the likelihood that the family will relo-
cate. As a wife earns more relative to her husband,
however, the family is more likely to stay. The effect
of this change in the earnings differential reinforces
the effect of the increase in family income. In short,
wives are not found to be tied-movers, but husbands
are likely to be tied-stayers.” (Swain and Garasky,
2007, p. 166)

Age, Life Stage, and Personal
Characteristics

In the broader migration literature, life stage and personal
characteristics take on substantial importance. Research-
ers use microdata to explore the issues. The IRS data used
herein does not reveal unique information about indi-
vidual migrants. Furthermore, technical statistical issues
prevented the use of age variables in the multivariate
analysis. The ethnicity characteristics reported in Table
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7 and Table 8 are consistent with the themes related to
urban hierarchy.

 Findings from other Research:

• “An examination of age-aggregate total net migra-
tion alone misses the rich and variegated patterns of
internal movements exhibited by persons within dif-
ferent cohorts… In some instances, certain [cohorts]
are even moving counter to the overall net migra-
tion stream… Metropolitan statistical areas of
2,000,000 or more and those between 1,000,000
and 2,000,000 are the only classes of metropolitan
areas experiencing net in-migration of the young,
single, and college educated (average rates of 109.9
and 35.5 per 1,000, respectively). Most of the in-
movement action focused on the very largest urban
areas.” (Plane, et al., 2005, p. 15316).

• The odds of making an out-of-state move, versus not
moving at all, decrease significantly as age increases.
(Giordono, 2000)

• Married heads of households are less likely to move
out-of-state than in-state. However, they have a rela-
tively high propensity to move. (Giordono, 2000)

• “Today, there is no doubt that stage in the house-
hold life cycle is one of the main determinants of
residential relocation in the advanced economies.”
(Whisler, et al., 2008, p. 62).

• Owning a house significantly reduces the probabil-
ity of moving. (Giordono, 2000) One study esti-
mates that home ownership reduces by 75 percent
the likelihood of a family migrating. (Swain and
Garasky, 2007, p. 166)

• “Migration propensities peak during the early to mid
twenties and then taper off sharply until retirement.”
(Greenwood, 1985, p. 523)

• Very young heads of households are especially prone
to return-migrate about one year after initial migra-
tion. (DaVanzo, 1983, p. 558)

• “We can say with some certainty that a wife’s em-
ployment discourages family migration.” (Green-
wood, 1997, p. 709.)

A Summary of: Quality of Life and the
Migration of the College-Educated:
A Life-Course Approach1

By Ronald L Whisler, Brigitte S. Waldorf,
Gordon F. Mulligan, and David A. Plane

This study offers a comprehensive investigation
of the amenity-related determinants of migration
among college-educated people at different stages
of life. It updates and expands on a study
published in 1986 by Henry Herzog and Alan
Schlottmann.2

Key Features of the Research:

• Migrant data comes from the 2000 Census 5
percent Public-Use Microdata Sample
(PUMS), a dataset that contains specific
attributes about migrants.

• Assesses out-migration patterns among
metropolitan statistical areas by comparing
places of residents in 1995 vs. 2000. (The
Herzog and Schlottmann study evaluated
1975 vs. 1980.)

• The out-migration propensities are evaluated
against index variables published in the 1997
Places Rated Almanac: cost of living, job
outlook, transportation, education, health,
crime, arts, and recreation.

• The model explicitly attempts to account for
characteristics of place and the characteristics
of people in six different stages of life.

• The analysis also accounts for whether a
person resided in their state of birth in 1995,
to assess the degree to which “home” classifies
as an amenity.

Updating the Herzog-Schlottmann Model:
1975-1980 vs. 1995-2000

• In both time periods, people tended to out-
migrate from high-cost and high-crime
metropolitan areas, but a set of rich recre-
ational opportunities reduced that tendency.

• In both time periods, African Americans,
elderly people, poorly educated people, and
households with children had a relatively low
propensity to out-migrate. Gender or marital
status had no significant influence on migra-
tion propensities.
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• So-called “power couples” tend to concentrate in
larger metropolitan areas. The problem associated
with finding economic opportunities for both
individuals in smaller metropolitan (or nonmetro-
politan) areas can explain as much as 65 percent of
the increased likelihood of power couples choosing
to live in larger metropolitan areas. (Costa and Kahn,
p. 1310)

• For dual-earner families, those “with White hus-
bands are over 80% more likely to move compared
to those with non-White husbands…” (Swain and
Garasky, 2007, p. 167)

• For dual-earner families, the “likelihood of moving
is higher for families from relatively higher income
areas. The odds of migrating increase between 11%
and 14% for every additional $5,000 increase in
neighborhood median household income…” (Swain
and Garasky, 2007, p. 167)

Education
Migration research consistently finds that education has
a strong positive correlation with the propensity to mi-
grate. The education attainment data reported in Table
7 reinforces the relatively even levels of two-way migra-
tion. The multivariate results in Table 8 reinforce the
themes related to the movement along the urban hierar-
chy. The share of Dropouts variable has a negative sign,
indicating that, all else equal, taxpayers have a propen-
sity to out-migrate from counties with lower dropout
rates to higher dropout rates. All other education-attain-
ment variables suggest the reverse. This outcome captures
the tendency to migrate down the urban hierarchy. For
the sample period, with reference to the rural-to-urban
continuum codes in Table 4, code 6, code 7, code 8, and
code 2, respectively, have the highest average dropout
rates.

Findings from other Research:

• Higher levels of education increase the odds of
people becoming migrants, especially out-of-state
movers. Advanced degrees further increase the odds.
(Giordono, 2000) However, even the highly edu-
cated people have a high propensity to remain in the
place in which they earned their degree—especially

• Unlike in 1975-1980, the 1995-2000 period
showed a higher out-migration propensity
“for areas with a poor job outlook and
deprived cultural environments, whereas
counterintuitive signs are found for the
education and climate variables. The updated
model suggests that people are prone to
leaving metro areas with a wealth of educa-
tional opportunities and an agreeable climate.
These counterintuitive findings may simply
reflect high out-migration from fast-growing
metro areas with high in-migration rates.
They might also be explainable if [quality of
life] amenities are, in fact, valued differently
across life-course groups.” (p. 64-65).

Overall Findings of the New Research:

• Persons living in their birth state have a much
lower propensity to out-migrate relative to
those born in a different state. This finding
holds for all six age groups. However, younger
age groups have a much higher propensity to
out-migrate than older age groups. Young
men have a higher propensity to migrate than
young women.

• Although propensity to out-migrate from a
place decreases with age, the propensity jumps
when the people reach retirement.

• There is a low propensity for all age groups to
out-migrate from places that have a growing
share of college-educated people. According to
the authors, this finding “suggests that the
agglomeration of human capital is a self-
propelling process that—once set in motion
continues by dampening out-migration
propensities of the college-educated. It also
suggests that stopping the brain drain in
metropolitan areas with slow or even negative
human capital growth promises to be difficult
because of the especially high out-migration
rates exhibited by the college-educated.” (p.
74, 81).

• For persons born in a state different from
their 1995 residence state, the propensity to
out-migrate decreases with population size,
meaning these people have a preference for
bigger cities. For persons born in the state of
their 1995 residence, the bigger-city prefer-
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if that place is also in their birth state or the state in
which they attended high school. This tendency does
not imply that it can be manipulated by policy ac-
tion. (Gottlieb and Joseph, 2006, p. 654)

• “What we do know with certainty is that the highly
educated population is a particularly mobile group.”
Conversely, those without college education have a
much higher propensity to remain in the state in
which they were born. “There is also evidence that
the college-educated population itself becomes an
amenity that attracts other well-educated migrants.”
These tendencies can be self-reinforcing in creating
enclaves of certain types of people, with long-run im-
plications for economic growth. (Whistler, et al.,
2008, p. 63)

• Less educated people have the highest propensity to
return-migrate quickly to the place of origin. How-
ever, the most highly educated have the highest
propensity to move quickly onward to a new desti-
nation. (DaVanzo, 1983, p. 558).

• Based on an analysis of “the response by workers in
thirteen occupational categories… workers in occu-
pations that require high levels of education and
skills are more responsive, in terms of migration, to
economic opportunities in alternative labor-market
areas. However, the results do not support the hy-
pothesis that highly educated and skilled workers
migrate longer distances. Further investigation sug-
gests that opportunities for highly educated and
skilled workers may be clustering in relatively few
areas that are in relatively close proximity.”
(Reisinger, 2003, p. 383)

• Generally speaking, science and engineering gradu-
ates with doctoral degrees that choose a non-aca-
demic career exhibit a stronger response than others
to amenity factors like climate and crime, and a
weaker response to economic factors like recent eco-
nomic growth and the presence of IT jobs. (Gottlieb
and Joseph, 2006, p. 652)

• For dual-earner families, the “likelihood of migrat-
ing increases with educational attainment. Com-
pared to at least one spouse having an education

ence holds only for recent graduates and the
elderly. Those groups in between are more
likely to leave for smaller metro areas.

• As a place experiences higher net migration
rates, the out-migration propensity increases
for younger people but decreases older people.

• In areas with a closer proximity among metro
areas (like the Northeast), middle-aged people
seem more willing to substitute commuting
for physical moves to alternative metro
residences.

Findings by Age Group:

1. Recent Graduates—Male vs. Female (and
accounting for the likelihood of out-migrating
from a college town)
• Out-migration propensity increases with cost

of living.
• A poor job outlook increases out-migration

propensity for those born out of state, but it
does not for those born in state.

• Out-migration propensity increases from
those metro areas with poor access to recre-
ation and arts (as defined by the 1997 Places
Rated Almanac).

• Out-migration propensity increases with de-
creasing crime rates (but it is conjectured that
the graduates have the financial means to live
in safe enclaves).

• Quality transportation infrastructure reduces
the out-migration propensity of females liv-
ing in their birth state. It is unimportant for
males.

• Quality educational opportunities are unim-
portant for the out-migration propensities of
males but they increase the out-migration
propensity of females.

• Quality health-related amenities have little
significance for either gender. Climate ap-
pears irrelevant.

2. Young Married Couples (No Children)
• Out-migration propensity increases from

those metro areas with poor access to recre-
ation and arts (as defined by the 1997 Places
Rated Almanac).
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beyond high school, families with neither spouses
graduating from high school or receiving their GED
are almost 40% less likely to move… Educational
attainment effects vary by gender, as well… The ef-
fect of the wife’s educational attainment is much
weaker than the effect of her husband’s education…
A family with a husband with less than a high school
diploma or GED is 63% less likely to move com-
pared to a family with a husband with more than a
high school education.” (Swain and Garasky, 2007,
p. 166)

Natural and Man-Made Amenities
As discussed above, related to the equilibrium framework,
the influence of amenities has become a central focus of
migration research. Natural amenities relate to climate,
weather, and scenic beauty. Man-made amenities relate
to bundles of commercial or recreational service that
enrich daily life. The statistical analysis uses measures
developed by the U.S. Department of Agriculture to as-
sess natural amenities—average January and July
temperatures, average sunlight, flat or mountainous to-
pography, and proximity to water. Man-made amenities
are proxied by the so-called rural-to-urban continuum
(see Table 4), with more urbanized areas assumed to of-
fer a greater variety of amenities.

Table 7 shows that the gross migration flows are in the
direction of lower January and July temperatures, less
average sunlight, and flatter topography. However, the

metro area size is controlled for, people in this
age segment have a lower propensity to out-
migrate as metro size (population) increases.
A conjecture is that health care amenities may
offer an explanation for this finding, but it
cannot be adequately addressed within the
statistical framework of the study.

1 Published in: Growth and Change, Vol. 39,
No. 1, March 2008, pp. 58-94

2 “The Metro Rating Game: What can be
Learned from Recent Migrants?” Growth and
Change, Vol. 17, No.1, January 1986, pp. 37-
50.

• This group appears indifferent to cost-of-liv-
ing differences.

• A poor job outlook increases the propensity
to out-migrate.

• Place attributes related to transportation,
health care, and education have a trivial in-
fluence on migration propensity.

• Poor climate conditions increase the out-mi-
gration propensity for those born out of state.

• High crime rates increase the out-migration
propensity of those born in state.

3. Settled-Down Middle-Agers (with Children)
• Migration propensities are much lower than

the younger age groups.
• Demonstrate a much higher propensity to

out-migrate as the crime rate increases.
• Demonstrate a higher propensity to out-mi-

grate in response to a poor job outlook.
• Demonstrate out-migration propensities that

decrease as recreational amenities increase.
• Demonstrate out-migration propensities that

are indifferent to cost of living, higher-edu-
cation opportunities, and artsy amenities.

• For those born in a different state than 1995
residence, members of this group have a high
propensity to out-migrate from unpleasant
climates.

4. About-to-Retire Empty-Nesters
• Demonstrate the lowest out-migration pro-

pensity of all the six groups.
• Demonstrate an increasing propensity to out-

migrate in response to increasing crime rates.
• Demonstrate an unpredictable out-migration

propensity based on the statistical analysis; no
quality of life indicators other than crime
demonstrate a consistent pattern.

5. Retired Empty-Nesters
• Demonstrate a strong propensity to out-mi-

grate from areas with unpleasant climates.
• Demonstrate a higher propensity to out-mi-

grate as the cost of living increases.
• Despite the higher propensity to out-migrate

from areas with a higher cost of living, when
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multivariate analysis in Table 8 generally reports the op-
posite trend, which is consistent with other migration
research. When all else is held equal, the propensity of
taxpayers is to out-migrate toward better year-round
weather, better access to water bodies, and more hilly
topography. (Notice the net migration patterns in Map
3 to visually assess the topography issue.)

The index defining the rural-to-urban continuum sets
urban areas as low numbers and remote rural areas as high
numbers. The results reported in Table 7 and Table 8 are
generally consistent with the story of migration along the
urban hierarchy. Large volumes of people are moving
away from rural areas to medium-size urban areas, but
the largest share of out-migration takes place in the in-
terior counties of large urban centers. The negative co-
efficient on this variable in Table 8, therefore, reinforces
this latter trend. The rural-to-urban continuum variable
may not measure man-made amenities well.

The subject of home values often takes place in conjunc-
tion with amenities. As discussed above, differences in
property prices offers one measure for helping to under-
stand the relative value of amenities (or disamenities).
Table 8 reports that, all else equal, taxpayers tend to out-
migrate from counties with relatively higher median
home prices than the destination counties. This outcome,
too, seems consistent with the trend to out-migrate from
the largest urban centers, which tend to have higher prop-
erty values.

Crime represents a disamenity. However, the multivari-
ate results in Table 8 indicate that taxpayers have a greater
propensity to out-migrate from counties with relatively
lower levels of violent crime than the destination coun-
ties. Other research has found similar results.39 One con-
jecture for this counter-intuitive result: the incidence of
violent crime, more prevalent in urban centers, is con-
centrated in certain neighborhoods. The taxpayers out-
migrating from counties with lower incidences of violent
crime can find satisfactorily safe havens in the destina-
tion counties with a greater incidence of violent crime.
(Related to the rural-to-urban continuum in Table 4, the
codes showing the three highest incidence of violent
crime over the sample period were: code 0, code 2, and
code 6, respectively.)

Findings from other Research:

• “… much of the recent attention paid to the impor-
tance of place amenities and quality of life (QOL)
for migration decision-making misses the boat if it
fails to embed considerations of stage of the life
course. At different ages, the valuations of ameni-
ties and disamenities differ greatly.” (Plane, et al.,
2005, p. 15317)

• “In addition to overwhelming anecdotal evidence,
the quality-of-life contribution from coastal prox-
imity is persuasively established by the compensat-
ing differential empirical literature.” (Rappaport and
Sachs, 2003, p. 9)

• “An examination of the metropolitan status of the
county reveals a strong pattern. Only the very young-
est migrants prefer central city and rural locations
to suburban counties… In fact, with the exception
of migrants in their 20s, all migrants are significantly
opposed to central city locations and nearly all are
opposed to rural locations.” (Clark and Hunter,
1992, p. 359)

• “It appears that college towns are avoided by [tech-
nology graduates and non-professor holders of doc-
torates] as work destinations, holding equal a rather
extensive list of factors, including the tendency to
stay in the place where one was educated.” (Gottlieb
and Joseph, 2006, p. 650)

Government Policy
Table 7 and Table 8 report several variables related to
government policy. The variables common to both tables
are: (1) Private Sector Share of Personal Income (and by
implication, the relative size of the government sector in
a county), (2) State and Local Taxes as a Share of Private
Personal Income, and (3) Transfer Payments (i.e., income
assistance) as a Share of Personal Income.

Table 7 and Table 8 report consistent results for variables
(1) and (2) but opposite results for (3). Taxpayers have a
propensity to out-migrate from counties with relatively
higher taxes and larger government sectors. To the ex-
tent county-to-county migration acts as a measure for
economic growth, this finding is consistent with the find-
ings of other economic growth research.40 Table 8 reports
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that, all else equal, taxpayers have a propensity to out-
migrate from counties with a lower share of transfer re-
ceipts as a share of income. This measure strongly
captures the out-migration from rural areas (code 8 and
code 9 in Table 4).

Findings from other Research:

 • “Measured by the rate of net migration, per capita
income growth, or owner-occupied housing median
value growth, local growth across U.S. counties over
the period 1970 to 1990 is strongly negatively cor-
related with any of several financial measures of lo-
cal government size. This negative correlation is
extremely robust across alternative specifications; an
extensive set of control variables eliminates any ob-
vious omitted variable bias; there is no indication of
reverse causality; and the results are not driven by
the elderly.” (Rappaport, 1999, p. 2)

• The Tiebout-Tullock hypothesis is a staple frame-
work for economics-related migration research in-
vestigating government policy. In brief, it argues that
people locate in communities that best satisfy their
desired combination of tax levels and provision of
public goods and services; that is, people “vote with
their feet.” Economist Richard Cebula summarizes
the early research this way: “In general terms, the
empirical findings regarding the Tiebout-Tullock
hypothesis for the pre-1990 period are that: poor
migrants have tended to be attracted to areas offer-
ing higher levels of public assistance; most migrant
groups have been attracted to areas with higher per
capita outlays on public education; and most mi-
grant groups, especially the elderly and higher-in-
come migrants, prefer areas with lower tax (especially
property tax and income tax) burdens.” (Cebula,
2002, p. 87). Cebula reaffirms the Tiebout-Tullock
hypothesis for the 1990s, except for the significance
of the income tax. However, in related research, he
finds that income taxation has significance for the
2000-2004 period.

• Related to net interstate migration, “state death and
gift taxes appear to exercise no significant influence
over state migration patterns. On the other hand,

higher per pupil state plus local government expen-
ditures on primary and secondary public education
appear to exercise a significant positive influence on
net state in-migration. . . . Furthermore, state income
tax burdens, whether expressed in per capita terms
or as a percent of personal income, are shown in this
study to consistently act as a deterrent to net in-mi-
gration. This finding is consistent with a modest
number of previous studies… Clearly, in terms of
growth and economic development strategies, states
with higher state income taxes may have an incen-
tive over the long run to at least investigate alterna-
tive revenue sources, sources which might be less
likely to create adverse migration effects.” (Cebula
and Alexander, 2006, p. 122)

• With regard to taxation, “there is considerable evi-
dence of a life-cycle influence on white male migra-
tion. Older individuals seem to be particularly
sensitive to fiscal differences. For example, with the
exception of individuals between 40 and 45, higher
marginal state income tax rates discourage in-migra-
tion of all males below 55 years of age. By contrast,
migrants over 70 years are actually attracted to high
income tax areas… Death taxes exert a negative and
significant influence on the migration of all males
in their peak wealth building years (50 to 69).” Ex-
cise taxes and other types of fees, which may have
an adverse impact on people with a fixed income,
reduce the in-migration of individuals aged 70 and
older. Property taxes are positively associated with
higher in-migration rates for white males aged 25-
34 (but not 20-24) and negatively associated with
in-migration rates of those age 55 and older (Clark
and Hunter, 1992, p. 359).
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The data used in this study is derived from the calendar
year (CY) 1995 to 2006 County-to-County Migration
Data-Set (CCMD) that is published annually by the Sta-
tistics of Income Division (SOI) of the Internal Revenue
Service (IRS). The CCMD is based on the IRS Individual
Master File (IMF). The IMF contains approximately 95
to 98 percent of all Forms 1040, 1040A and 1040 EZ
filed in the United States. Since the cut-off for inclusion
in the IMF is late September, tax filers who have filed
for a tax extension are often excluded. Overall, the tax
year 1997 file contained, for example, 105 million re-
turns representing about 227 million people, as defined
by the exemptions reported on the forms.

To qualify for inclusion in the CCMD, the IRS com-
pares address information supplied on the taxpayer’s tax
form between two years. If the address is different in Year
2 from Year 1, then the taxpayer is classified as a “mi-
grant;” otherwise, the taxpayer is classified as a “non-
migrant.” However, keep in mind that the address used
is a mailing address and may not necessarily represent
the primary address of the taxpayers. There are several
reasons for this:

1. Many taxpayers now use tax preparer/accountants to
file their returns and the address may be that of the
tax preparer/accountant and not that of the taxpayer.

2. Some financial institutions will grant loans based on
the amount of a taxpayer’s refund. In most cases, the
refund is sent directly to the financial institution.

3. Some business owners have their individual income
tax returns sent to their place of business rather than
their residence.

4. College students and military personnel often send
their tax returns to their parent’s residence or to some
other address/P.O. Box.

5. Some taxpayers maintain dual residences and may
have their tax return sent to their secondary residence
rather than their primary residence or vice-versa.

6. Some taxpayers choose to use a P.O. Box rather than
their primary resident address.

The CCMD provides both “in-flow” and “out-flow”
migration data by county. An example of the actual SOI/
IRS data file can be found at: http://www.irs.gov/pub/
irs-soi/cntycnty.xls

The example shows both flows in one spreadsheet, but
the actual data-set is broken into separate spreadsheets
for each year and by “in-flow” or “out-flow” status.

Data Suppression
The IRS is required by law to ensure that its data prod-
ucts do not reveal the identity of any taxpayer. This re-
quirement affects the CCMD as well. In the CCMD,
the data suppression affects its “data fidelity”—to bor-
row a musical term. In music, the term “recording fidel-
ity” describes a recording’s ability to capture as much of
the total sound as possible, i.e., the lower the recording
fidelity, then the lower the recorded sound quality.

Analogous to this is the data fidelity within the CCMD.
Due to the privacy requirements, not every taxpayer’s
movement can be traced. For example, if only a single
taxpayer moved from county A to county B, it would be
relatively simple (for those with the know-how) to iden-
tify that taxpayer. Therefore, the IRS lumps all such tax-
payers into a residual category in order to prevent
identification. As a result, the exact movement of all tax-
payers is unknown.

Tax Year, Filing/Calendar Year
and Migration Year

The dating system used in SOI/IRS products needs ex-
planation as it is not intuitive. The term “tax year” refers
to the year for which taxes are being paid. The term “fil-
ing/calendar year” refers to the year following the year
for which taxes are being paid. Put simply, taxes must
be filed for tax year 2003 sometime between January 1st

and April 15th of filing/calendar year 2004. Therefore,
the tax year is always the year before the filing/calendar
year.

Appendix A: The Internal Revenue Service (IRS)
Migration Data
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The migration year is based on the filing/calendar year—
remember that taxpayer migration is determined by the
difference in the mailing address from year to year. As a
result, migration year 2004 tracks the movement of tax-
payers between filing/calendar 2003 and filing/calendar
year 2004. However, migration year 2004 in tax years is
tracking the movement of taxpayers between tax year
2002 and tax year 2003.

Strengths and Weaknesses of
CCMD

The major strength of the CCMD is that it is based on
actual data—not a survey—that is enforced with crimi-
nal penalties.41 This makes the CCMD especially reli-
able as a data source given people’s incentive to be
truthful in their data reporting. In addition, the CCMD
includes reported AGI which allows researchers to not
only track population flows, but also income flows.

On the other hand, the major weakness of the CCMD
is that it excludes certain segments of the population.
First, it excludes low-income groups such as students,
welfare-recipients and the elderly because the standard
deduction and exemptions are greater than their income.
Second, the CCMD under-represents the very wealthy

because they are more likely to request a filing extension
and miss the late September cut-off for inclusion into
the data-set. Finally, the CCMD may miss taxpayers who
have changed filing status—especially from “married fil-
ing joint” to “married filing separately.”

Other Resources:
1. Gross, Emily, “Internal Revenue Service Area-to-Area
Migration Data: Strengths, Limitations, and Current
Trends,” Statistics of Income Division, Internal Revenue
Service, presented at the annual meeting of the Ameri-
can Statistical Association, August 2002. Report is avail-
able from author upon request.

2. Gross, Emily and Kilss, Beth, “Electronic Dissemina-
tion of the Internal Revenue Service Locality Data,” Sta-
tistics of Income Division, Internal Revenue Service,
presented at the annual meeting of the American Statis-
tical Association, August 2005. Report is available from
author upon request.

3. “Supplemental Documentation for External Data
Products,” Statistics of Income Division, Internal Rev-
enue Service. This report comes with the CCMD data-
set and is available from the author upon request.
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Dependent Variables:
(Source: Internal Revenue Service)

• Returns are the IRS defined “household” for tax
purposes. Unlike typical families where blood rela-
tionships define the family, an IRS return can include
non-family relationships such as businesses or even
be filed under the guise of “married filing sepa-
rately.”42 The returns dependent variable is defined
as:

Returns = (Migrant Returns)/(Migrant Returns + Non-
Migrant Returns).

• Exemptions are the IRS definition of people repre-
sented under a single return that are allowed a basic
income subtraction per exemption. Most typically
these include the principal filer (filers if married) and
their dependents (children, aged parents, etc.) The
exemptions dependent variable is defined as:

Exemptions = (Migrant Exemptions)/(Migrant Exemp-
tions + Non-Migrant Exemptions)

• AGI is the IRS definition of adjusted gross income
that is used as the basis of taxation. While AGI does
include typical personal income such as wages and
salaries, dividends and interest; it also includes non-
personal income components such as capital gains
and pass-through business income. This variable
maps directly to the actual amount of dollars that
flowed out of a given county to the destination
county. The AGI dependent variable is defined as:

AGI = (Migrant AGI)/ (Migrant AGI + Non-Migrant
AGI).

Control Variables:
Industry Variables: As a percent of total industry earn-
ings, by county

(Source: U.S. Department of Commerce: Bureau of
Economic Analysis)

• Accommodation

• Administrative

• Arts

• Construction

• Educational

• Farm

• Finance

• Forestry

• Government

• Healthcare

• Information

• Management

• Manufacturing

• Mining

• Other Service

• Professional

• Real Estate

• Retail

• Transportation

• Utilities

• Wholesale
Technical Note: NAICS data at the county level is only
available beyond 2000. The data that is available requires
a significant amount of interpolations. Pre-2000 NAICS
data is available at the state level and was used as a

Appendix B: Variables Used in the Statistical
Analysis
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constraint from which to perform back-extrapolations.
Details of these procedures are provided upon request.

Race Variables: As a percent of total population

(Source: U.S. Department of Commerce: Census
Bureau)

• White

• Black

• Other
Ethnicity Variable: As a percent of total population

(Source: U.S. Department of Commerce: Census
Bureau)

• Hispanic
Education Variables: As a percent of total population
over 25

(Source: U.S. Department of Commerce: Census
Bureau)

• Under 9th

• 9th to 12th

• High School

• Some College

• College Plus

• Dropouts—as a percent of population aged 16 to
19

Crime: per 1000 people

(Source: Federal Bureau of Investigation)

• Property Crime
1) Burglary
2) Larceny
3) Robbery

• Violent Crime
1) Assault
2) Murder
3) Rape

Technical Note: This dataset appears to need some
interpolation as missing data is assigned a value of zero.

Ideology: As a percent of total votes cast in Presiden-
tial elections

(Source: CQ Press—copyrighted)

• Elect—Democrats

• Elect—Republics

• Elect—Other
Technical Note: The percentages were held constant in
the years between Presidential elections.

Natural Amenities:

(Source: U.S. Department of Agriculture)

• Average January Temperature

• Average July Temperature

• Topography—1 = Plains …21 = High Mountains

• Water—Percent area water

• Average Hours of Sunlight
Man-Made Amenities:

(Source: U.S. Department of Agriculture)

• Rural-Urban Continuum—0 = Urban …9 = Rural
Military Activity

(Source: U.S. Department of Commerce: Census
Bureau)

• Military Activity—proxied by Military Salary and
Wages as a percent of Personal Income or AGI

Labor Force: As a percent of labor force

(Source: U.S. Department of Labor)

• Unemployment rate
Age Structure: As a percent of total population

(Source: U.S. Department of Commerce: Census
Bureau)

• Age 0 to 19 years

• Age 20 to 64 years

• Age Over 65
Tax Variables: as a percent of private sector personal in-
come and adjusted gross income
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(Source: U.S. Department of Commerce: Census
Bureau)

• Total Federal Tax (Source: Tax Foundation)

• Total State and Local Tax

• Total Local Tax
Technical Note: Census sub-state fiscal data are only
available on years ending in 2 or 7. Intervening values
were calculated using linear interpolations.

Income Variables:

(Source: U.S. Department of Commerce: Bureau of Eco-
nomic Analysis)

• Per Capita Personal Income

• Private Sector Income—Personal Income minus
Personal Current Transfer Receipts and Government
Compensation (Federal, State and Local)

• Per Capita Personal Current Transfer Receipts
(PCTR)

Cost of Living Variables:

(Source: U.S. Department of Commerce: Census
Bureau)

• Median Home Values

Technical Note: Actual data for median home values
from Census Bureau are only available during Census
years—in this case, the year 2000. Pre- and Post-2000
were extrapolated based on data from the Case-Shiller
housing index and the Office of Federal Housing Enter-
prise Oversight (OFHEO). Details of these procedures
are provided upon request.

Other Variables:

Source: Calculated by authors using county’s Longitude
and Latitude from the U.S. Department of Commerce:
Census Bureau

• Distance—Estimated miles of move
Data used in variable transformations:

• Personal Income
Source: U.S. Department of Commerce: Bureau of Eco-
nomic Analysis

• Population
Source: U.S. Department of Commerce: Census Bureau

• Adjusted Gross Income (AGI)
Source: Internal Revenue Service
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Migration Database Construction
The IRS suppresses data when ten or fewer taxpayers
migrate out of or into a county. The suppressed data is
retained in the totals, but the origin and destination in-
formation is suppressed. The analysis uses only the mi-
gration data that specifies (domestic) origins and
destinations. New migrant totals were calculated based
on the subsamples retained. These totals help define the
dependent variables (see Appendix B) and the weight-
ing scheme used in the analysis (as discussed below)

Exclusions and Supersizing
All migration to and from the counties in Alaska and
Hawaii were excluded.

A few counties had to be aggregated together, or “super-
sized.” First, Broomfield county Colorado was carved
from Adams, Boulder, Jefferson and Weld counties on
November 15, 2001. As a result, data from the counties
pre- and post-2001 are incomparable. To work around
this problem, Adams, Broomfield, Boulder and Jefferson
counties are supersized into Boulder County.

Weld County was not included in the supersized county
based on a judgment call. First, very little land area of
Weld County was annexed into Broomfield County.
Second, the city of Greeley Colorado is a significant city
in its own right and well-removed from the Broomfield
County area. Since most migration for the county likely
originated in and around Greeley, Weld County was kept
separate.

In addition, the counties that make-up New York City
(Bronx, New York, Kings, Queens and Richmond) were
supersized. Finance data from the Census Bureau does
not provide details of New York City’s finances by county.
As a result, the counties were supersized into New York
County in order to find common ground between the
different data sources used.

Netting and Weighting
The variables were constructed to concentrate on the
flows from one county to another. Typically, these flows

have been netted in the previous literature due to the
limitations in the data used. This can mask the relative
explanatory power of the data contained within the net-
ted sums. In order to move beyond this limitation, the
IRS data allows for variables to be constructed as the
difference between the two counties involved in the mi-
gration. Violent Crime, one of the variables considered
for this investigation, can take on both positive and nega-
tive values:

Violent Crime = Violent Crime (o) – Violent Crime (d)

Where “o” refers to the county of origin and “d” refers
to the destination county.

For interpretive purposes, it is best to consider the logi-
cal reasoning behind this specific construction. The de-
pendent variables reflect the probability of Returns,
Exemptions, and AGI to out-migrate from a given
county. Positive parameter estimates for the explanatory
variable indicate that people are moving to a destination
county that has a lower value of crime than their county
of origin (and vice versa). Positive parameter estimate
indicate that an increase in the explanatory variable will
result in a decrease in the number of returns, exemptions
or dollars of income remaining in the county of origin.

Once all of the values are netted, an aggregate is created
for the county by weighting each value by the weight of
the individual moves. The weights are based on returns,
exemptions or AGI. For example, suppose 100 taxpay-
ers moved in equal proportions from County A to
County B (50 percent) and County C (50 percent). Also
suppose the difference in temperature was 10 degrees to
County A and 5 degrees to County C. As such, the
weighted difference is 7.5 degrees (10 degrees times 50
percent, plus 5 degrees times 50 percent).

Technical Issues Related to the
Analysis

Given that the objective of the present analysis is to ex-
amine the extent to which a number of continuous rela-
tive county specific variables (e.g., proportion of

Appendix C: Design and Details of the
Multivariate Analysis
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Accommodation with respect to total industry) are re-
lated to one of three dependent variables, it was deter-
mined that ordinary least squares (OLS) regression was
the most appropriate statistical procedure to use. OLS
regression analysis allows assessing the extent to which a
set of predictor variables are related to one outcome vari-
able.

Moreover, the estimated effect of each predictor as per
the regression analysis is “net” of the effect of all other
included predictor variables. In this way, this procedure
allows estimating the effect of each predictor variable after
controlling for the effects of all other variables included
in the analysis.

The OLS regressions were conducted with respect to the
three separate dependent variables—Returns, Exemp-
tions, and AGI. Using these specifications, a number of
OLS regression models were constructed, tested, and
analyzed. The regression model that was proposed ini-
tially included all three dependent and 64 independent
variables (see Appendix B). Moreover, 5 lags were in-
cluded for each of these variables (except Distance) in
the initial model—yielding 320 potential independent
variables of interest.

Several key tests had to be performed. First, we tested
whether or not the longitudinal nature of the dataset was
viable. We found that the longitudinal aspect of the panel
data did not add any explanatory power to our model.
We reached this conclusion by including time dummies
in the model as well as conducting time tests.43

Second, another important assumption when using re-
gression analysis (and linear models in general) is the
absence of multi-collinearity among the independent
variables. Multi-collinearity arises when there is a strong
correlation among any pair of variables, or among lin-
ear combinations of sets of variables. When there is
multi-collinearity, the results of the regression become
unreliable because the standard error of the regression
estimates are usually very inflated causing relevant vari-
ables to appear as non-significant.

In order to reduce or eliminate the problem of multi-
collinearity, it is thus important to eliminate from the
model any variables that could be “problematic” in that

they have very high correlations with other variables. The
usual ways to detect multi-collinearity problems are:

• Computing Pearson’s correlation coefficient among
each possible pair of independent variables. Typically,
if any two variables have a correlation of 0.8 or
higher, this usually indicates that there may be multi-
collinearity problems between those two variables.

• Computing Variance Inflation Factors (VIF), which
are derived from the extent to which each indepen-
dent variable can be explained by a linear combina-
tion of all other independent variables. VIF values
are always greater than zero; and values larger than
5 usually indicate a possible multi-collinearity prob-
lem.

In order to examine this issue in the provided data, we
first computed Pearson’s correlation coefficients. Given
the very large number of potential independent variables
(over 400), we first conducted the correlations of each
variable with its 5 lags (e.g., the current value of Accom-
modation with its 1st, 2nd, 3rd, 4th and 5th lag, and the same
for each of the other variables). The findings from this
correlation analysis suggested that all of the lags had to
be eliminated from the model for all of the variables in
order to avoid multicollinearity problems. Therefore, this
forced us to reduce the universe of potential indepen-
dent variables to include in the model.

Following that, Pearson’s correlation coefficients were
computed among the current values (i.e., excluding the
lags) of all potential independent variables. The findings
of this analysis suggested the exclusion of several other
independent variables. For example, all the “Ideology”
variables had extremely high correlations with many
other variables of the dataset, and thus were dropped.

After dropping the problematic variables based on cor-
relation coefficients, VIFs were computed for all the re-
maining variables. Findings from this analysis suggested
that there were still important multi-collinearity prob-
lems, with some extremely high observed VIF values.
Given that the Industry, Education, Race, and Age vari-
ables had extremely high VIF and represented propor-
tions of a total populations, this suggested the
elimination of one variable from each of these variable
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groups. For instance of the 3 Age variables—“0 to 19,”
“20 to 64,” and “Over 65”—the variable “0 to 19” was
dropped.

The VIF results were much improved after the removal
of these variables, although there were still relatively high
VIFs for a small set of the variables. Further removal of
a small subset of the variables (Government and College
Plus) and a re-evaluation of the VIFs showed that there
were no further multi-collinearity issues.

After removing all problematic variables, the final regres-
sion model included a total of 39 independent variables

for the returns and exemptions models and 35 for the
AGI model. T-statistics were computed in order to as-
sess the significance of each individual independent vari-
able and the R2 statistic was used to examine the
explanatory power of the whole model. 2η  coefficients
were computed for each of the independent variables.
Additionally, 99 percent confidence intervals for the re-
gression coefficients were calculated.
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43 For the time test, we created three arbitrary peri-
ods of more or less the same length (1995-1997;
1998-2001; 2002-2005) and then ran the
regression including the period times variable in-
teractions. This checks whether the beta for a
variable is different across periods (the “reference”
period is 1995-1997). Many of the interactions are
significant; however, the increase in R-Squared in
comparison with the previous models is approxi-
mately .02.  This is small enough to argue that these
interactions are not needed.
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