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I say “once again” because…
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Migration… what do we know?
• Not a registered event in U.S.

• Retrospective accounts of migration flows from censuses & 
surveys

– 5-year (census long form)
• Information on in-flows at all levels BG and above
• Special county-county flows files (since 1970 Census)

– 1-year (CPS March supplement)
• Rich content; best for inter-regional flow summaries• Rich content; best for inter-regional flow summaries

– 1-year (ACS)

• Too early to evaluate?

• Administrative records

– IRS data for state-state & county-county flows

• SIPP

– Characteristics of migrants; no flows; somewhat dated (2004)

• Estimates & Projections (net components of change)

• Intercensal net migration estimates (residual method)
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Why net migration?

• Important
– Understanding the demographic dynamics of all 

counties; net migration role in components of growth

– Valuable for population projection models

• Conceptually easy to understand & 
generategenerate

• Very accurate (if properly estimated)

• Long comparable historical series available
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1950’s Bowles, et al.

1960’s Bowles, et al.

1970’s White, et al.

1980’s Fuguitt, et al.1980’s Fuguitt, et al.

1990’s Voss, et al.

2000’s  Winkler, et al.
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The Balancing Equation of 

Population Change
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• Not rocket science!

• Mostly a (huge) data management task

• May require some adjustments to the census data

• May require imputation of some births & deaths

• Young ages in terminal year require birth information

• Estimates are strong & robust

• The devil’s in the details



e.g., problems peculiar to 
the 1990-2000 decade 

• Endless uncertainty about the final (adjusted) 
2000 Census counts.

• Which led to uncertainty about the final 
(adjusted)1990 Census counts.

• Lack of agreement between vital data and • Lack of agreement between vital data and 
census data (mostly problem with Hispanic 
deaths).

• 1990-2000 race comparability.

• Huge problems with age in the 2000 Census.
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Census’ undercount of children
Population (in thousands) in 2000, Ages 0 to 19: Census counts and the 

Demographic Analysis
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e.g., problems peculiar to 
the 1990-2000 decade 

• Endless uncertainty about the final (adjusted) 
2000 Census counts.

• Which led to uncertainty about the final 
(adjusted)1990 Census counts.

• Lack of agreement between vital data and • Lack of agreement between vital data and 
census data (mostly problem with Hispanic 
deaths).

• 1990-2000 race comparability.

• Huge problems with age in the 2000 Census.

• Geographic misallocation of prisons

• But in the end, the numbers seemed solid
APDU



U.S. Net Migration (in thousands) by Decade: 1950's-1990's
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Hispanic and Non-Hispanic Net Migration by Age Group: 1990-2000
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Net Migration by Sex, Hardeman County, Tennessee: 1990-2000
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Net Migration by Sex, Onslow County, North Carolina: 1990-2000
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Why are estimates of net 
migration be useful?

• Cohort Component Population Projections

– Births estimated from historical trends and the 

number of women in their child-bearing years.

– Deaths estimated from historical trends and – Deaths estimated from historical trends and 

population’s age, sex, and race distributions.

– Migration is harder to account for.  But, each 

county tends to have a “signature” pattern that 

makes net migration easier to forecast.
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Role of net migration in 
population projections

• Externally set target net migration level

– Account for expected local economic conditions, 

housing growth, etc.

– Then some assumptions must be made about the 

overall magnitude of net migration.

– Net migration “signature” helps to distribute overall net 

migration by age, sex (and race/ethnicity).

• Signatures are remarkably constant across 

decades.

• When not constant, they reveal breaks in trends 

that can be incorporated into the projections.
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Net Migration, Anoka County, Minnesota: 1950-2000
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Net Migration, Hennepin County, Minnesota: 1950-2000
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Net Migration, Crow Wing County, Minnesota: 1950-2000
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• Very useful for understanding “type” of 
county

• Can be “read” much the same as a 
population pyramid

• Important role in population projection 

Net migration “signatures”

• Important role in population projection 
models for counties

• A 6th set will join the suite of data sets in 
a couple years

• Some examples using Mississippi…
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Our Methodology

• Derive (adjusted) 1990 base population

• Survive the 1990 base forward to get 
expected 2000 population

• Derive (adjusted) 2000 population • Derive (adjusted) 2000 population 

• Subtract expected 2000 population from 
2000 adjusted population to get net 
migration (by sex, age, and 
race/ethnicity)
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Deriving the 1990 base population
• Began with the Modified Age, Race and 

Sex (MARS) file.

• At the county level, controlled MARS 
data to the PES adjusted redistricting 
data.data.

• At the national level, controlled to Black 
and non-Black male and female totals, 
by age, using Census Bureau’s most 
recent Demographic Analysis (DA) 
numbers.
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Birth and death data details

• Data were taken from the Natality and Mortality 

detail files, 1990 to 1999,  published by the 

National Center for Health Statistics (NCHS).

• Some states didn’t record Hispanic origin on 

death certificates until the mid-90’s.  We imputed death certificates until the mid-90’s.  We imputed 

Hispanic origin for these deaths.

• Imputed a small number of other births and 

deaths unknown Hispanic origin.

• Used life table survival rates for final three age 

groups
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Deriving the 2000 population

• Began with the Modified Race (MR) file.

• At the county level, controlled MR data 
to the ACE adjusted redistricting data.

• At the national level, controlled to Black • At the national level, controlled to Black 
and non-Black male and female totals, 
by age, using Census Bureau’s most 
recent  Demographic Analysis (DA) 
numbers.
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For example:  Children in the 
2000 Census

• Some data on younger members of large households 
were lost.

• Imputation of persons deep in the household roster was 
done without a good donor pool in large parts of the US.

• Result was under-imputation (under-enumeration) of • Result was under-imputation (under-enumeration) of 
young children and over-imputation (over-enumeration) 
of older children.

• For us, the signal that something was wrong was a large 
net out-migration from the US of kids 0-4.

• We may never know the “truth.”  DA suggests errors in 
one direction; ACE-REV-II suggests the opposite.
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Census’ undercount of children
Population (in thousands) in 2000, Ages 0 to 19: Census counts and the 

Demographic Analysis
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Net Migration in Wade-Hampton Census Area, Alaska: 1990-2000
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Male Net Migration in Franklin and Gulf Counties, Florida: 1990-2000
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Our release included

• Net migration (and expected and actual 2000 

populations) for:

– U.S. counties

– By 5-year age groups, up to age 85+

– By sex– By sex

– By Race/Hispanic origin

• Hispanics, Non-Hispanics

• Whites: Total, Hispanic and Non-Hispanic

• Black or African American

• Asian and Pacific Island and Native Hawaiian

• American Indian and Alaska Native
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Availability

• When will these data be available?

– This fall

• Where will these data be available?

– ICPSR (Inter-university Consortium for – ICPSR (Inter-university Consortium for 

Political and Social Research)

– The data will most likely be publicly 

available from Applied Population 

Laboratory, University of Wisconsin-

Madison
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Some Further Notation

• Surviving Population

• Net Migration

2111  Expected 
1

PSPDPP
P

S ==−=

I
MOIP

DMMDPP −−+−=
1

12

• Net Migration

• Use survival rates to find deaths to the starting 

population
( ) 11

1
PSD

P
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22  Expected Observed PPMMNM
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Two Formulas for Net Migration

• The first employs life tables to find deaths:

),)1(( 112
I

M
DPSPPNM −⋅−−−=

or, simplified,

• The second counts deaths directly:

)( 12
I

M
DPSPNM −⋅−=

)( 12 DPPNM −−=
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Enumerated Deaths

Total deaths (D), the sum of deaths to 
the beginning population and 
deaths to in-migrants, can be 

counted directly.counted directly.

I
MP

DDD +=
1
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Error in Net Migration Estimates

• Estimates of net 

migration do not 

necessarily match the 

reality of true net 

migration, even when 

we’ve taken care of 
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As an illustration, take estimated net 

migration using enumerated deaths

( )
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Our initial method was different from 
our current method:

• 1990 Population

– Adjusted MARS using Post-Enumeration 

Survey (PES) data and the State Net 

Population Matrix (NPAM).

– Census Bureau recommended this 

method.

• 2000 Population

– At the time, the Modified Race (MR) and 

ACE revisions had not yet been released.  

Instead, we used Summary File 1 data.
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National-level net migration
U.S. Net Migration (in thousands) by Decade: 1950's-1980's
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Add the 1990 – 2000 data
U.S. Net Migration (in thousands) by Decade: 1950's-1990's
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U.S. Net Migration (in thousands): Old and New Methods
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N et M igration in  Shannon C ounty, South D akota: 1990-2000
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N et M igration in  Shannon C ounty, South D akota: 1990-2000
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Wilkinson County: Net Migration Rates
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Yazoo County: Net Migration Rates
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Net Migration, Ramsey County, Minnesota: 1950-2000
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Measuring Social & Economic 
Change in the 21st Century

Paul Voss
UNC Chapel Hill

4/23/10

• Many of the old rules have changed

• In particular, lost is the strong link 
between the decennial census & the 
survey for gathering social, 
economic & housing change

US2010



Recent censuses…

Short Form

5/6 1/6

100%

Comments

SF1/2

US2010

Long

Form

• under/over count

• differential sampling

• same reference date

• same residence rule

• pop & HU count agreement between 
SF1/2 & SF3 for “weighting areas” with at 
least 400 sample persons (approx. 200 
completed long forms)

Comments
SF3/4



2010 Census
?%

Short Form only

100%

• No direct link between decennial census & early 
ACS releases

Comments

US2010

ACS

ACS releases

• Different reference dates

• Different residence rules

• ACS population controls external to the 2010 census 
for 1st 5-yr. estimates release & at higher geographic 
level than the 2000 long form sample controls

• Other ACS weighting controls for place geography 
presently under consideration?

• 1st 5-yr. ACS estimates for different geography 
(2000-plus) than 2010 Census



Implications & Cautions
• Practice of measuring population change in 

clean decennial chunks will likely change
– Reference date for 2005-09  5-yr. ACS estimates approximately July 

1, 2007

• The end-of-period (ACS) data make more 
difficult comparisons that once were easy & difficult comparisons that once were easy & 
straight forward
– Residence rules for ACS will require imaginative ways of thinking 

about & comparing data to the past

– Analyses involving county data (or lower in the geographic hierarchy) 

should use the 5-yr. ACS estimates

– For now, end-of-period data are a bit fuzzier; in future, both beginning 

& end point data more fuzzy

US2010



US2010



Migration data & the ACS
• Fresh opportunities

– ACS, CPS & IRS migration data – all 1-yr. 
reference period

– Benefit from continuous monitoring; migration 
data no longer available just for 2nd half of 
decade; time-series opportunities; timelinessdecade; time-series opportunities; timeliness

– Upside:  fewer return & repeat moves go 
unreported

• Possible Downside
– Migration is a rare event.  Much smaller 

sample of migrants than provided by the 5-yr. 
reference period; higher levels of uncertainty in 
flow estimates

US2010



Migration data & the ACS
• Questions

• Reference date is now a moving target (different 
for different monthly samples).  Does this 
matter?  Why?  How?

• Will the ACS residence rule add additional noise 
to the data arising from – for instance –
seasonality issues?seasonality issues?

• How does one construct migration rates when 
numerator is a rolling sample number?

• Special migration data file from ACS?  Every 
year?  Highly unlikely.  We’ve lost some things 
despite the potential gain of more frequent & 
more timely data?  With smaller sample & short 
migration reference interval, we’ve probably lost 
forever a county-county migration flow file

US2010


