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Abstract 

This thesis studies the causal effects on the local labor market from two types of major changes: air 

travel service and internal migration. Both direct estimations suffer from endogeneity concerns 

because of the interdependence between the changes and local economic outcomes. Therefore, I 

construct instrumental variables to control for the endogeneity problem in the estimation process. In 

the case of changes in air traffic growth, I constructed instruments in two different ways and have a 

chapter devoted to each.   

In the first chapter, I apply a Bartik (1991) shift-share instrument to construct predicted air traffic 

to address the endogeneity concern and study the causal effects on local economic outcomes in the 

US metropolitan areas from 1993 to 2016. Instruments for small airports and large hubs are 

constructed differently because of their different operating systems. For small airports, I multiply the 

air traffic growth in each hub by their shares in the small airport in the initial year of 1993 and then 

sum the products across hubs as an instrument for air traffic. I apply the K-Means clustering 

unsupervised machine learning technique to choose hubs under the hub-and-spoke system. The 

instrument for air traffic at large hubs is constructed similarly based on the airlines located at the 

hubs in 1993 and the growth rates of activity for those airlines at the national level.   The results for 

cities with small airports reveal that a 10% increase in air traffic growth leads to a 0.64% increase in 

local employment growth, implying 3,200 new jobs created in a typical city. No statistically 

significant effects exist in cities with large hubs. The mechanism of these effects is mainly through 

labor demand. Financial service sectors are the primary beneficiary of air traffic growth. 

 In the second chapter, I exploit changes in the number of airline routes due to hub activities 

and airline mergers to construct the instruments for local air traffic growth and estimate the effects 

on the local population, income, and employment growth at the county level from 1990 to 2014. The 

results confirm a positive correlation between air service and omitted variables in the OLS estimation. 

From the IV results, a 1% percent change in air service will significantly increase the population 

growth rate in the associated county by 0.159% and the local employment growth rate by 0.225%. 

There is a small and statistically insignificant effect of air service on the local per capita income 

growth rate, which is consistent with findings from the earlier literature about the rigidity in the per 

capita income adjustment. 
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In the third chapter, I investigate the causal effect of internal migration on three local labor 

market outcomes: earnings, employment, and the probability of migrating out. For the endogeneity 

concern that migrants may be attracted to cities with good economies, I construct predicted in-

migration and out-migration rates as instruments for the net-migration rate into the cities in two steps. 

First, I use the variation in the shift-share measures and weather events to predict the migrant flows 

to and from U.S. cities. Then I estimate migrants’ settlement patterns by the distance between the 

sending and receiving areas. The predicted in-migration (out-migration) rate is the sum over all 

sending (receiving) areas of the products between predicted out-migration (in-migration) flows and 

the corresponding probabilities of migrating to (from) that destination. The results show that net 

migration had little effect on the earning outcomes but did influence the hours worked in a usual 

week. Also, existing residents seem not to be crowded out by the in-migrants. However, net-

migration flows into a metropolitan area significantly increase the employment status of existing 

residents. Relative to being part-time and unemployed, a one percent increase in the net-migration 

rate led to a 0.335% higher probability of being full-time employed. The probability of being in part-

time employment was decreased by 0.171%, and the unemployment probability was reduced by 

0.164%, with a one percent increase in the net-migration rate. These results imply that workers are 

working longer under the same wage payment system in response to internal migration instead of 

direct wage reduction.   



12 

Air Traffic and Urban Growth: Evidence from Airline Networks 

1.1 Introduction 

Leaders of government have spent considerable resources to advocate air traffic, motivated by the 

underlying belief that improved air traffic will increase their regional economic growth. In the United 

States, government spending on airports is substantial: Federal Aviation Administration (FAA) has 

an annual budget of about $16 billion to fund airport operations, construction and maintenance, 

research, and development. Early in 2018, the Trump administration introduced a plan calling for 

$200 billion in federal funds and requiring a 4-to-1 match from state and local governments to 

stimulate about $1.5 trillion in spending to upgrade and improve the country’s roads, bridges, 

airports, and other key infrastructure. The mechanism for air traffic to promote regional economic 

development is that new and improved airports provide better transportation facilities and potentially 

attract new investment to establish firms and boost employment. However, there is little empirical 

research justifying this positive effect, especially in modern times. The purpose of this paper is to 

estimate the effects of air traffic growth on local economic activities and how it differs between small 

airports and large hubs.  

In general, it is challenging to estimate the causal effect of air traffic growth on local economic 

outcomes because of the interdependence between air traffic and local economic growth. A rapidly 

growing local economy is likely to demand more air traffic and lead areas to invest more in airport 

infrastructure. In turn, improved air transportation stimulates regional development. Moreover, some 

external factors or events, such as government spending, can affect both the local economy and air 

traffic. Therefore, a direct OLS regression between air traffic and local economic outcomes more 

likely reflects factors other than the causal effects we are interested in.  

To identify the causal effect of air traffic on local economic growth, we need to find some 

variation in air traffic that is not correlated with factors affecting local economic outcomes. Most of 

the literature takes advantage of the 1978 airline deregulation as an exogenous shock to the air traffic 

and estimates the effect of air traffic growth on the local economic outcomes. However, the time 

frame is limited to the era between the 1970s and the 1980s. In this paper, I apply novel techniques 

to construct instruments for air traffic that are plausibly unrelated to the local economic outcomes. 
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Then, I estimate the effect of air traffic changes associated with these instruments on the local 

economic outcomes to identify the causal effects of air traffic on local economic outcomes.  

The instruments are constructed based on the shift-share technique that is proposed by Bartik 

(1991), but the construction differs between small airports and large hubs. For large hubs, the 

instrument for air traffic growth is constructed as the sum of shares of air traffic of each airline in the 

initial year multiplied by corresponding airline growth rates at the national level. The underlying 

assumption is that airline growth at the national level affects the air traffic growth at the hub but is 

uncorrelated with local economic growth at the hub. This assumption holds for large hubs because 

hubs are centers through which airline flights are routed, thus the air traffic at hubs are responsive to 

the nationwide airline growth. However, this assumption does not hold for small airports. Small 

airports have a much lower weight in the nationwide air traffic and thus there is no clear clue that 

they respond to the entire airline development.  

For small airports, the instruments are constructed based on the hub-and-spoke operation system. 

A majority of airlines in the United States have been operating under the hub-and-spoke system since 

airline deregulation in the late 1970s. Under this system, a hub operates as a center and connects all 

outlying airport points as “spokes.” Thus, non-hub airports connect with other airports through a 

route to and out of a hub. Therefore, for small airports, instruments for air traffic are constructed as 

the sum of shares of air traffic at each connected hubs in the initial year 1993 multiplied by the air 

traffic growth rates of the corresponding hubs. The identification assumption is that the air traffic 

growth at the connected hubs has effects on the air traffic in the small airports through the hub-and-

spoke system, while it is not directly correlated with the local economic growth where the small 

airports are located. This assumption is supported by the hub-and-spoke system because the more air 

traffic growth in the connected hub, the more air traffic can be directed to the “spoke” (small airport). 

More restrictions are applied to validate that connected hubs do not directly affect the local economic 

growth with small airports. 

The results show that air traffic growth has a statistically significant positive effect on local 

employment, with an elasticity of 0.064. This estimate implies that in a typical core-based standard 

area (CBSA) with 1,000,000 residents and a 50% employment rate, a 10% increase in the air traffic 

will create 3,200 new jobs. Moreover, particular economic sectors are the main drivers for the effect 

based on the industry-level regressions. The industry sectors that have statistically significant 
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positive relationships with air traffic growth are mining, construction, manufacturing, finance, 

insurance, and real estate.  

The effects on alternative economic measures are estimated, including numbers of 

establishments, population, income, and total income growth, aggregate payroll, and wages. The 

results show that air service growth has statistically significant positive effects on population and 

aggregate payroll but not statistically significant effects on wages. These results imply that an 

increase in air traffic is likely associated with both an increase in labor demand and labor supply that 

lead to offsetting effects on wages. 

The results do not reveal any statistically significant effects of air traffic on economic outcomes 

at CBSAs with large hubs. Only in the finance, insurance, and real estate sector does there exist a 

significant positive effect of air traffic growth on employment at the hubs. The elasticity of 0.504 is 

statistically significant at a 10% level. 

The contribution of this paper to the existing academic literature is threefold. First, it fills the 

gap in the study of the effects of air service on local economic outcomes in modern times, when 

airport infrastructure still involves substantial government spending every year. Despite a large 

literature on roads and railways, there exist few empirical research papers on the air traffic effects, 

especially in current times. Brueckner (2003) uses hub status and its proximity to the nearest cities 

as instruments and estimates the effect of air traffic in particular industries in 1996. His results show 

that a 10 percentage-points increase in enplaned passengers significantly leads to a 1 percentage point 

increase in local employment, with magnitudes close to the estimates in this paper. The service sector 

counts for most of the effects in his results. However, geographic factors and regional economics are 

dependent since the literature shows that spatial location influences regional economic growth 

through market access effect ((Redding and Venables (2004), Hanson (2005), Head and Mayer 

(2006), and Donaldson and Hornbeck (2016)).  

Green (2007) estimates the effects of air traffic growth on population and employment in the 

decennial census from 1990 to 2000 and finds statistically significant positive effects. However, his 

technique still does not solve the endogeneity problem since air traffic and economic outcomes are 

determined simultaneously. Blonigen and Cristea (2015) take advantage of the 1978 airline 

deregulation as a quasi-natural experiment and use a difference-in-difference method to estimate the 

effects of air services on regional growth. They find that for a given city, a 50% increase in the 

enplaned passenger growth accounts for 1.55% and 4.2% of the annual population growth. McGraw 
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(2015) estimates the effects of small and mid-size commercial airports on local employment from 

1950 to 2010 using three aviation policy changes as instruments. His findings reveal that the presence 

of an airport caused roughly 3.2% employment growth per decade in the business and service sectors. 

McGraw (2017) uses hub closure as a plausibly exogenous change in the airline network structure 

and estimates the marginal effect of a hub presence on the economic outcomes in the metropolitan 

areas during 1978-2012. The results show that a hub closure causes personal income to decrease by 

2.3% and the number of establishments to fall by 1.6%. Campante and Yanagizawa-Drott (2017) 

exploit variation in long-range flights due to regulatory and technological restrictions and find a 

statistically significant positive effect of air traffic on local economic activities.  

Second, it constructs instruments based on the air network. Specifically, it applies the Bartik 

shift-share technique on small airports under the hub-and-spoke system; for large hubs, it categorizes 

the shift-share by airline companies. Prior literature uses various techniques, either applying 

geographic or historical variables as instruments or exploiting variation in air traffic caused by policy 

changes or random discontinuity. Brueckner (2003) uses hub status and distance to the population 

center as instruments since the geographic centrality increases the likelihood of a city to be a hub. 

Green (2007) uses decennial air traffic from an earlier period as an instrument for current air traffic. 

The 1944 National Airport Plan is used as an instrument to address the potential endogeneity problem 

in Sheard (2014). Blonigen and Cristea (2015) use air traffic changes caused by the 1978 Airline 

Deregulation as an instrument. McGraw (2016, 2017) uses hub closures and three aviation policy 

changes as instruments for air traffic changes. Campante and Yanagizawa-Drott (2017) exploit a 

technical cutoff of long-distance flight at 6,000 miles and use this discontinuity as an instrument.  

My instrument construction has several advantages over alternative methods, at least for the 

study of air traffic. First, the data required to implement my method are publicly available and the 

identification method is relatively simple. Detailed historical data or the existence of a particular 

policy change is required. Second, this method can be implemented without time constraints or strict 

identification assumptions. It does not rely on the assumption that a specific policy change is 

exogenous to the outcomes of interest. Also, this method is relatively powerful and informative for 

policy analysis to estimate the short-term effects.  

Third, it estimates the effects of air traffic by airport category and constructs instruments 

separately for small airports and large hubs. Sheard (2019) constructs instruments for air traffic based 

on the Bartik (1991) shift-share for all selected commercial airports and finds significantly positive 
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effects on local economic outcomes. However, the shift-share construction relies on the assumption 

that national-level changes in divided categories correlate with changes in local air traffic. This 

assumption does not hold for small airports, however.  

In this paper, I apply the hub-and-spoke network system on the shift-share instrument 

construction for small airports. The results show statistically significant positive effects of air traffic 

on economic outcomes at CBSAs with small airports and statistically insignificant effects of air 

traffic on local economic outcomes at CBSAs with large hubs. These contrasting results imply that 

policymakers who seek to promote local economic growth should invest more in small airports, as 

they are more responsive to increased air traffic while air traffic in large hubs though attracts more 

attention has insignificant effects on local economic outcomes.  

The remaining sections of the paper are structured as follows. In section 2, I present the 

theoretical model that formalizes the empirical estimation. Section 3 describes the data used in the 

analysis. In section 4, I present the IV empirical strategies that guide the empirical analysis. Section 

5 shows the main findings of the study. I present results from a series of robustness checks in section 

6. Finally, conclusions and remarks are presented in section 7.

1.2 Theoretical Model 

This section presents a theoretical model that formalizes the basis for the empirical estimation. In 

this model, it allows air traffic to function as a shifter for productivity and local amenity to affect 

local economic outcomes. I follow the theoretical setup in Glaeser, Scheinkman, and Shleifer  (1995) 

and derived the equilibrium for empirical estimation.  

The model treats each area as a separate open economy with common national stocks of labor 

and capital endowments. Under the assumption of free factor mobility, in equilibrium, labor and 

capital will be distributed across areas such that the per-capita income and rental rate are equalized 

after adjusting for local amenities. This equilibrium outcome implies that we should consider factors 

of local fundamentals since urban growth variation can’t be explained by exogenous changes in labor 

supply or saving rates. Without loss of generalization, I assume areas differ only in the productivity 

level and the life quality determined by local amenities.  

Suppose the total output in a metropolitan area as a Cobb-Douglas production function: Yit =

Aitf(Lit) = AitLit
α , where Ait represents the productivity level in area 𝑖 at time 𝑡, 𝐿𝑖𝑡  measures the 

employment-population of area 𝑖 at time 𝑡, and α is the production parameter. Individuals gain utility 
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from the earned labor income and the quality of life. Labor income is defined as the value of worker’s 

marginal productivity by normalizing the output price to one: Wit = αAitLit
α−1. The quality of life Qit

captures location-specific factors. Without loss of generalization, I assume Qit  decreases as the 

employed population rise in area 𝑖  at time 𝑡 , through the impact of population size on traffic 

congestion, housing prices, criminality, and other factors (Diamond, 2016). Also, the life quality term 

varies with local amenities that are exogenous to the production technology, denote as Mit. Thus, 

Qit = Lit
−δMit, where δ > 0. Therefore, the individual’s utility function is given as:

Uit = γ1log(Wit) + γ2𝑙𝑜𝑔(Qit) = γ1𝑙𝑜𝑔(Ait) + γ2𝑙𝑜𝑔(Mit) − γ3𝑙𝑜𝑔(Lit) + 𝑐 (1) 

where γ3 = γ2δ + α − 1, 𝑐 = γ1𝑙𝑜𝑔𝑎. 

Assume air traffic affects individual utility through its effects on productivity and local amenities: 

{
𝑙𝑜𝑔(Ait)~𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡) + 𝜖𝑡

1+𝜖𝑖
1 + 𝜖𝑖𝑡

1

𝑙𝑜𝑔(Mit)~𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡) + 𝜖𝑡
2+𝜖𝑖

2 + 𝜖𝑖𝑡
2

(2)

Therefore, an individual’s utility can be expressed as: 

Uit = θ1𝑙𝑜𝑔(Airit) − θ2𝑙𝑜𝑔(Lit) + 𝜖𝑖 + 𝜖𝑡 + 𝜖𝑖𝑡 (3)

In equilibrium, free mobility of factors guarantees a constant individual utility across areas at a 

given time. Denote the constant equilibrium utility as 𝑈̅𝑡. Replace equation (3) by moving Lit to the 

left and 𝑈̅𝑡 to the right, we can get:  

𝑙𝑜𝑔(Lit) = β0 + β1𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡) + 𝑣𝑖 + 𝑣𝑡 + 𝑣𝑖𝑡 (4)

where 𝑣𝑖 captures the area fixed effect for employment population, 𝑣𝑡 captures the time fixed effect 

for employment population, 𝑣𝑖𝑡 captures residuals that affect the employment population.  

Substituting the equation (4) at time 𝑡 + 1 and subtracting it at time 𝑡  yields the following 

equation:  

𝑙𝑜𝑔(Li(t+1)) − 𝑙𝑜𝑔(Lit) = β1 (𝑙𝑜𝑔(𝐴𝑖𝑟𝑖(𝑡+1)) − 𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡)) + 𝑣𝑡+1 − 𝑣𝑡 + 𝑣𝑖(𝑡+1) − 𝑣𝑖𝑡
(5) 

I divide the residual term 𝑣𝑖(𝑡+1) − 𝑣𝑖𝑡  as: 𝑣𝑖(𝑡+1) − 𝑣𝑖𝑡~𝑙𝑜𝑔(𝐿𝑖𝑡) + 𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡) + 𝜀𝑖 + 𝜀𝑖𝑡,

where 𝜀𝑖𝑡 is uncorrelated with 𝑙𝑜𝑔(𝐿𝑖𝑡) and 𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡). 𝑙𝑜𝑔(𝐿𝑖𝑡) and 𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡)  captures factors

that affect the employment growth rate 𝑙𝑜𝑔(Li(t+1)) − 𝑙𝑜𝑔(Lit) in levels of employed population and

air traffic, 𝜀𝑖 captures the area fixed effect and the rest is captured in 𝜀𝑖𝑡.  

Therefore, the main empirical estimation equation is: 

lit = α0 + α1𝑎𝑖𝑟𝑖𝑡 + α2𝑙𝑜𝑔(𝐿𝑖𝑡) + α3𝑙𝑜𝑔(𝐴𝑖𝑟𝑖𝑡) + 𝜀𝑡 + 𝜀𝑖 + 𝜀𝑖𝑡 (6)
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TABLE 16: HUB ACTIVITIES 

Hub Name Unique Carrier Name Year 

Open 

Year 

Closed 

Pittsburgh, PA: Pittsburgh International US Airways Inc. 1979 2003 

St. Louis, MO: Lambert-St. Louis International American Airlines Inc. 1980 2009 

Dayton, OH: James M Cox/Dayton International Piedmont Airlines 1982 1992 

Nashville, TN: Nashville International American Airlines Inc. 1987 1995 

San Jose, CA: Norman Y. Mineta San Jose International American Airlines Inc. 1988 1999 

Columbus, OH: Port Columbus International America West Airlines Inc. 1993 2003 

Reno, NV: Reno/Tahoe International Reno Air Inc. 1992 1999 

Greensboro/High Point, NC: Piedmont Triad International Continental Air Lines Inc. 1993 1995 

Omaha, NE: Eppley Airfield Midwest Airline, Inc. 1995 2010 

San Juan, PR: Luis Munoz Marin International American Airlines Inc. 1986 2012 

Raleigh/Durham, NC: Raleigh-Durham International American Airlines Inc. 1987 1995 

Raleigh/Durham, NC: Raleigh-Durham International Midway Airlines Inc. 1995 2003 

Atlanta, GA: Hartsfield-Jackson Atlanta International Trans World Airways LLC 1992  

Los Angeles, CA: Los Angeles International United Air Lines Inc. 1997  

Kansas City, MO: Kansas City International Midwest Airline, Inc. 2000  

Miami, FL: Miami International United Air Lines Inc. 1991 2004 

Atlanta, GA: Hartsfield-Jackson Atlanta International Eastern Air Lines Inc. 1978 1991 

Atlanta, GA: Hartsfield-Jackson Atlanta International ValuJet Airlines Inc. 1993 1996 

Columbus, OH: Port Columbus International Skybus Airlines 2007 2008 

Colorado Springs, CO: City of Colorado Springs Municipal Frontier Airlines Inc. 2012 2013 

Stapleton International Airport Continental Airlines  1993 

Las Vegas, NV: McCarran International US Airways Inc.  2008 

Chicago, IL: Chicago Midway International ATA Airlines d/b/a ATA 1992 2008 

Milwaukee, WI: General Mitchell International Southwest Airlines Co. 2015  

Oakland, CA: Metropolitan Oakland International Allegiant Air 2009  

Oklahoma City, OK: Will Rogers World Great Plains Airlines Inc. 2001 2004 

Ontario, CA: Ontario International ExpressJet Airlines Inc. 2007 2008 

Newport News/Williamsburg, VA: Newport 

News/Williamsburg International 

People Express Airlines 

Inc. 

2014  

Philadelphia, PA: Philadelphia International Midway Airlines Inc.  1991 

Raleigh/Durham, NC: Raleigh-Durham International American Eagle  1994 

Newark, NJ: Newark Liberty International Northwest Airlines Inc.  1992 

Savannah, GA: Savannah/Hilton Head International Key Airlines Inc. 1992 1993 

Austin, TX: Austin - Bergstrom International  1999  

Newark, NJ: Newark Liberty International Continental Express 1996 1997 
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𝑂̂𝑘 = 𝑜𝑘𝑟(80−75) × populationkr75 (3) 

3.5.1.1 Shift-Share Measure 

One condition to be a valid “push factor” is the exogeneity condition of labor market conditions 

in area 𝑗 to local economic conditions pushing migrants to leave area 𝑘. In this paper, I use both 

shift-share measures and weather as the “push factors.” While weather is a natural phenomenon,33 

it mostly affects agriculture, which may be a weak “push factor” by itself. Generally, exogenous 

policy changes or natural disasters provide a unique experiment to explore the causal impact of 

migration on local labor markets, such as in Card (1990) and Boustan et al. (2010). However, these 

exogenous natural experiments are uncommon. Blanchard et al. (1992) proxy the predicted growth 

rates of employment as an exogenous local demand shock to identify the effect from innovations 

on wage and unemployment. Blanchard et al. (1992), McGuire and Bartik (1992), Bartik (2002), 

Hoynes et al. (2012) and Bound and Holzer (2000) have applied this method similarly to construct 

an exogenous demand shock, using this shift-share measure. 

In this paper, I adopt this method, using the predicted growth rates of employment at the 

metropolitan and balance-of-state level, as well as the variation in local weather conditions to 

predict the out-migration rate from source areas. Another maintained assumption is that the 

weather events in area 𝑘 only influenced the labor market in area 𝑗 through the resulting migration. 

The shift-share measure can be expressed as: 

𝜂̂𝑘 = ∑ 𝛾𝑘𝑗

𝑗

𝜂𝑗 (4) 

where 𝜂̂𝑘 represents the predicted growth of employment level in area 𝑘, 𝛾𝑘𝑗 represents the share 

of employment level by industry 𝑗 in MSA 𝑘, based on the year 1975, and 𝜂𝑗 represents the change 

in the log of total employment level in the same industry 𝑗 nationally from 1975 to 1980. Data 

about the annual wage and the employment level as well as the share of employment level by 

industry in county and national level in year 1975 and 1980 are from Inter-university Consortium 

for Political and Social Research (ICPSR) about County Business Patterns. 34  Since the 

33
 In order to avoid spatial correlation, I further control for region dummies in above equation. 

34
 I appreciate the help of Michael Matheis in providing the dictionary and Stata code to convert the data in text or UDiv format into a usable 

Stata format.  
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observations in different counties vary in the number of their available two-digit SIC information, 

I select 42 SIC industry sections with complete data information.35 

3.5.2 Predicting Settlement Patterns Using Distance 

I then assign the predicted out-migrant flows from source areas to destinations based on the pair-

wise geographic distance. In this step, I predict the probability of migrants that leave source area 

𝑘  settling in destination 𝑗  on the basis of distance 36  alone ( 𝑘 ≠ 𝑗 ). Specifically, I use the 

geographic distance between area 𝑗 and 𝑘 to predict the probability of a migrant leaving area k 

that would settle in destination 𝑗. Distance is a central factor in determining a migrant’s location 

choice and it is invariant to the economic conditions in both the sending and the receiving area 

(Borjas (2001); Levy and Wadycki (1974); Schwartz (1973)). 

For 269 cities and balance-of-states, the probability of migrating from source area 𝑘  to 

destinations 𝑗, denoted as Pkj, is the percentage of migrants from source area 𝑘 to destinations 𝑗 

over all migrants leaving area 𝑘. For each of the sending areas, I regress this migration probability 

from source area 𝑘 to all possible destinations 𝑗 on their corresponding geographic distance in 

miles. These 269 regressions give me origin specific parameters for each location 𝑘, which is 

denoted as (𝜃𝑘, 𝛾𝑘). The regression equation for source area 𝑘 is as following:

Pkj = 𝛼𝑘 + 𝜃𝑘𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑘𝑗 + 𝛾𝑘𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑘𝑗
2 + 𝜇𝑘 (5) 

For the 269 sending areas, I use area specific parameters (𝜃𝑘 , 𝛾𝑘) to predict the migration flow

probability Pkj, denoted as 𝑃̂kj. 

To get the total predicted migrant flow to the destination area 𝑗, I then sum over all areas (𝑘 ≠

𝑗) of the predicted number of migrants that leave area 𝑘 settling in city 𝑗. The equation for the total 

predicted migrant flows into area 𝑗 can be expressed as: 

𝑀̂𝑗 = ∑ 𝑂̂𝑘

𝑘=1…𝑛(𝑘≠𝑗)

× 𝑃̂𝑘𝑗 
(

6)

35
 There are 71 SIC 2-digit SIC divisions in 1980 Inter-university Consortium for Political and Social Research (ICPSR) about County Business 

Patterns and there are no observations for SIC equal to 4000, 9900 and 4300. 
36

 Distances between every county group in the United States measured in miles are from the National Bureau of Economic Research website. 

I use the year 1990 dataset and the source is Gazetteer. For the distance between balance-of-state areas, I calculate the average distance of every 

non-metropolitan county group between state A and state B to proxy it. 
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where 𝑂̂𝑘  is the estimated out-migration flow from the first step and 𝑃̂𝑘𝑗  is the predicted 

probability of migrating from original area 𝑘 to destination 𝑗. The total predicted migrant flows to 

the destination area 𝑗 are then calculated by summing up of all the products of the pair-wise 

predictions across the possible source area set. Next, I divide the predicted flow 𝑀̂𝑗 from the above 

equation by city 𝑗’s population in year 1975 to get the in-migration rate 𝑚̂𝑗𝑟(80−75). This predicted 

in-migration rate 𝑚̂𝑗𝑟(80−75)  becomes the instrument for the actual in-migration rate in the 

receiving area 𝑗. To be a valid instrument, the variables used to predict out-migration from sending 

areas must be correlated with unobserved labor market conditions in destination areas only through 

migration. Therefore, I construct my instrument using predicted migrant flows, excluding cities 

from the same state of a destination city, in order to address concerns about the correlated shocks 

across spaces.37 

From Table 25, the predicted in- and out-migration rates are both close to the true migration 

rates. In order to avoid spatial correlation, I estimate the predicting equations without the migration 

within the same state or region and these corresponding estimates are smaller than the ones when 

using all the migration observations. 

3.5.3 Regressions Results Used to Construct the Instruments 

In this paper, instruments for in- and out-migration rates are constructed based on two sets of 

regressions: estimating migration rates from local “push/pull factors” (shift-share shocks and 

weather conditions) and predicting settlement patterns by the distance between these two areas. 

3.5.3.1 Determinants of In- and Out-Migration Rates 

Table 26 shows results from equation (2), which estimates the net-migration rate or the in- and 

out-migration rates from local economic conditions. Exogenous demand shocks are estimated 

based on Blanchard et al. (1992), using data from Inter-university Consortium for Political and 

Social Research (ICPSR) about County Business Patterns in 1975 and 1980. Weather condition 

data are constructed from NOAA weather dataset at the division-month level and use the division-

37
 Another approach is to restrict the attention to predicted migration from outside of a city’s own census region. The results are similar to the 

ones using prediction from cities outside the same state. 
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area weight to combine the data into the county-monthly level.38 I use the mean of county-monthly 

data from 1975 to 1980 to represent the weather condition at city and balance-of-state level.39 

Extreme drought and wetness add up both severe and extreme levels. 

From the regression results, a higher average temperature caused net residents to move into 

both urban and rural areas. While an increase in the number of months with severe and extreme 

drought led to higher in-migration, there is no significant difference between urban and rural areas. 

These results differ from Boustan et al. (2010), which shows that an increase in the months of 

severe wetness resulted in more net- migration in balance-of-state areas and many of them are 

specialized in agriculture. One explanation for this is that modern mobility relies more on residence 

comfort, even for rural areas. Somewhat surprisingly, the shift-share shock generating a higher 

out-migration rate also caused more in-migration. This pattern can be explained if departures 

themselves prompted in-migration. On net, local shift-share shocks led to more net-migration. 

Overall, both local “push” or “pull” factors and favorable weather conditions attracted migrants to 

that area. 

3.5.3.2 Regression Results for Settlement Patterns Using Distance 

For the settlement patterns, I run 269 regressions, one for each city and balance-of-state as in 

equation (5). In general, the migration destination choice is strongly related to the spatial distance 

between the sending area and the receiving area. In the source area level regression on distance, 

the median coefficient is -0.90984 with a standard deviation of 0.0092715, while the median 

coefficient of the sending area level regression on distance is -1.04578 with a standard deviation 

of 0.011174. These results suggest that a 1,000-miles increase in the pair-wise distance decreases 

the share of migration pattern from area k to destination area j by around 1 percentage point.40 

When using all the metropolitan or balance-of-state areas, except for around 20 regressions, all the 

coefficients on linear distance terms in equation (5) were statistically significant at the 5% level. 

38
 I appreciate Price Fishback for sharing this dataset. The dataset includes monthly temperature and precipitation at county level as well as 

four severity indices of a wet or dry spell. That is, Palmer Drought Severity Index (PDSI); Palmer Hydrological Drought Index (PHDI); Modified 

Palmer Drought Severity Index (PMDI); Palmer “Z” Index (ZNDX); “Moisture Anomaly Index”. I mainly use PDSI for all of the regressions 

reported in this paper, and the results using PHDI and PMDI are quite close to PDSI. Besides, these three indices mostly have same summary 
statistics. ZNDX has quite different criterion and spells for indication of weather, I have not used it for this paper. 

39
 A better way is to use the county-area weight to aggregate the county level data into city and balance-of-state level data. 

40
 These results are based on regressions excluding migration flows from within the same state. When using all of migration observations or 

excluding migration flows within the same region, the results are similar. 
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The number of these significance terms decrease when excluding areas within the same state or 

region. One potential explanation is that there are fewer observations in each regression. 

3.5.4 First-Stage Regression Results 

The predicted in-migration and out-migration rates are the instruments for the actual net-migration 

rate in equation (1).41 Table 27 contains the results from first-stage regressions for all non-migrants 

about earning analysis. It relates actual net migration to the predicted in-migration and out-

migration rates.42 The results of the other two first-stage regressions about employment and out-

migration probability are displayed in the Table 28 and Table 29, which are quite close to Table 

27. In addition, the first-stage regressions contain control variables as well as a full set of region 

dummies included in the second stage. The preferred instrument should exclude the predicted 

migration flows that are within the same state. This “leave-one-out” strategy reduces spatial 

correlation in unmeasured economic shocks. Results of “leave-one-out” strategy are also displayed 

Table 27. In each case, there exist a positive relationship between predicted in-migration and the 

actual net migration, while the relationship is negative between out-migration and net-migration 

rate. 

The F-statistic for weak instruments test for the first-stage regression range between 7 to 21, 

thus we reject the weak instruments hypothesis. A one standard-deviation increase in the predicted 

in-migration or out-migration rate implies a 0.7-1.0 standard-deviation increase in the actual net-

migration rate. When restricting the assigned migrant flows from either out-of-state or out-of-

region scope, the implied response decreases when the predicted migration rate increases by one 

standard deviation. Moreover, based on the fact that the instruments are generated 

regressors(McKenzie and McAleer (1997)), I bootstrap for standard errors, clustered by the 

metropolitan and balance-of-state areas to account for the correlation across individuals within the 

same area. The coefficients and standard errors of predicted in- and out-migration rates from the 

bootstrap procedure are similar to the first-stage regression results in Table 27. 

41
 The results stay similar if I use actual in-migration and out-migration rates in equation (1). In this case, the predicted in-migration and out-

migration rates are the instruments for the actual in-migration and out-migration rates. 
42

 While Table 3 only contain existing residents who were identified by staying at the house in migration sample, I have also added all the 

observations not in the migration sample for all the regressions. Results are all of the same signs and quite close to each other. 
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3.6 Results of In-Migration Effects on Local Labor Markets 

3.6.1 Earnings and Wage Outcomes 

Table 30 shows the relationship between net internal migration in a metropolitan area and three 

earnings and three work opportunity outcomes for existing non-migrants. The list includes annual 

earnings, weekly wages, hourly wages, weeks worked last year, whether working less than 26 

weeks and usual hours worked during the previous week. The weekly wage is annual earnings 

divided by weeks worked last year, and the hourly wage is the weekly wage divided by the usual 

hours worked during the previous week. The indicator working less than 26 weeks is equal to 1 

for men who worked 26 or fewer weeks during the year. For comparison, both coefficients from 

an OLS and its corresponding IV specification are presented Table 30. Because migrants to an area 

are likely to be attracted by its higher wages, the in-migration coefficients in the OLS specification 

may be biased in a positive direction. Indeed, the coefficients from OLS regressions for earnings 

are positive but not statistically significant. After instrumenting for the net-migration rate, the 

coefficients for earnings become negative, though they still remain statistically insignificant. 

While wage adjustments are statistically insignificant, the effect of net migration on earnings is 

larger for hourly wages than for weekly earnings and annual earnings. 

This pattern does not apply for work opportunity outcomes. From the results, net migration 

seems to boost work opportunities. Compared with the IV results, the OLS regression results are 

downward biased toward zero and the signs of the coefficients vary from being negative and 

positive. But this effect of net- migration on working time become positive in IV specification 

while only the coefficient of hours worked is statistically significant and positive at the 5% level. 

This result contrasts with Boustan et al. (2010), which show that existing non-migrants in 

metropolitan areas with high in-migration worked fewer weeks over the year. One potential 

explanation for the difference between the results is that net migration boosted the quantity of labor 

demanded in 1979. In equilibrium, employees have to work for the same payment system. 

Therefore, the labor market becomes more competitive. Overall, the effects of migration flows on 

existing residents at both earnings and work opportunity are not statistically significant, except for 

the hours worked per week. 



105 

3.6.2 Employment Outcomes 

The earnings and work opportunity results suggest that net migration had little significant effect 

on these variables for existing residents. Next, I will investigate whether net migration affected the 

probability for an individual to be full-time, part-time employed, or idle. I define full-time 

employment when the employee has worked 35 or more hours in a usual week and define part-

time employment when the employee has worked less than 35 hours per week. Being idle is 

defined when the employment status is unemployed. Table 31 presents results from a multinomial 

logistic (MNL) regression of employment status on migration rates with the base category of being 

idle, and separate regressions of employment status on net-migration rate using both OLS and IV 

specifications. Based on MNL results, net in-migration into a metropolitan area makes the existing 

residents 1.246% more likely to be full-time employed and 1.198% more likely to be part-time 

employed, relative to being unemployed. This pattern confirms that a shift in the labor supply from 

net migration leads to improvements in employment status. 

Migrants may have been attracted to migrate to an area with higher employment rate, which 

implies a higher probability of being hired. Therefore, coefficients from the MNL regression may 

be biased upward because of endogenous location decisions. This pattern is confirmed by the 

biased-toward-zero coefficients from the OLS compared to the IV specification. While two of 

these coefficients from the OLS specification are statistically insignificant, the IV results imply 

that a one percent increase in the net-migration rate led to a 0.335% higher probability of being 

full-time employed at the 0.1% significant level. Besides, a one percentage increase in the net-

migration rate will also decrease the probability of being part-time employed by 0.171% and the 

probability of being idle by 0.164% at 1.0% significant level. 

Together with the positive effect on working time, a possible explanation for this is that 

instead of direct wage reduction, workers have to work longer under the same wage payment 

system in response to the migrant inflows. Alternatively, the in-migration was contributing to an 

increase in the demand for local goods and thus employment. 

3.6.3 Out-Migration of Existing Residents 

Based on the above analysis, migration to a metropolitan area increases the work opportunity by 

increasing the working hour per week and the probability of being full-time employed. Though 
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being more likely to be full-time employed, existing residents might migrate out in response to a 

more intensively competitive working environment which requires them to work more hour per 

week. In order to estimate this effect, I recovered all migration samples’ residence in 1975 and set 

a dependent variable 𝑌𝑖𝑗𝑟80 equals to 1 if the migration sample migrated during 1975 to 1980. All 

city-level variables of residences in 1975, 𝑛𝑗𝑟(80−75) and 𝑌𝑗𝑟(75−70) , as well as individual 

characteristics 𝑋𝑖𝑗𝑟80, are the same as in former regressions.43 Table 32 contains results about the

effect of in-migration on the probability of a non-migrant to relocate his residence during 1975 to 

1980. The coefficient from the OLS specification is statistically insignificant and negative. While 

some unobserved city characteristics may attract more new arrivals and discourage existing 

migrants to move out, this may lead a downward bias of the OLS specification. This is supported 

by the comparison between the OLS and IV results. The estimate from IV regression is larger than 

the OLS specification and stays positive, although it remains statistically insignificant. These 

results accord with the literature about international migration on the probability of current 

residents migrating out. 

3.7 Conclusion 

This paper focuses on the effects of internal migration on three local labor market outcomes: 

earnings, employment, and the probability of migrating out. It deals with the endogeneity concerns 

that migrants may be attracted to cities with good economies. I construct predicted in-migration 

and out-migration rates as instruments for the actual net-migration rate in two steps. I specify the 

process to construct the predicted in-migration rate and the method is symmetric for constructing 

the predicted out-migration rate. First, I use “push factors” to predict the out-migration rate from 

all 269 metropolitan areas and balance-of-states. The “push factors” include shift-share measures 

based on Blanchard et al. (1992) and weather events. Then, I multiply the predicted out-migration 

rate by its local population size to get the out-migration flow from sending area k. In the next step, 

I estimate the probability of settlement patterns from area k to remaining areas by regression on 

distance between these two areas. Afterwards, for the total in-migration flows to area j, I sum over 

all sending areas of the products between predicted out-migration flows from the sending areas to 

43
I constructed dataset including individual characteristics 𝑋𝑖𝑗𝑟80, the corresponding dependent variable Yijr80 and former residence in 1975, 

merged with the former regression dataset based on the residence name. 
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the destination j and the corresponding probabilities of their settlement patterns. The predicted in-

migration rate is the result from dividing the in-migration flow by its local population size. 

The comparison between OLS and IV regression results confirms that there are endogeneity 

problems in the OLS specification that bias the estimates of the effects of internal migration 

toward zero. There are small and statistically insignificant effects on annual earnings, weekly 

wage, and hourly wage, while the effect of migration on working time is positive but only 

statistically significant for hours worked in a usual week. Besides, the effect of net-migration 

on earnings is larger for the hourly wage than for the weekly and annual earnings. Moreover, 

net-migration flows into a metropolitan area significantly increases the employment status for 

existing residents. Relative to part-time employment and unemployment, a one percentage 

increase in the net-migration rate led to a 0.335% higher probability of being full-time 

employed. The probability of being in part-time employment was decreased by 0.171% and the 

unemployment probability was reduced by 0.164% with a one percentage increase in the net-

migration rate. Together with the positive effect on working time, it implies that instead of 

direct wage reduction, workers have to work longer under the same wage payment. 

Furthermore, existing residents seem not to be crowded out by the in-migrants since there is no 

statistically significant effect of net-migration rate on the probability of migrating out. 

However, the effect of migration on all three economic outcomes are based on the 

equilibrium state. Labor demand for the production of local goods may simultaneously shift in 

response to the migration flows and this labor demand increase may offset the labor supply 

increase from migration. Further work that distinguishes between the equilibrium change 

caused by demand or supply shifts needs to be done for this concern. Besides, the industry 

composition may also affect the migration effect on economic outcomes. Since instruments 

have been constructed to deal with the endogeneity problem, including omitted local labor 

demand effects, this concern is negligible. 
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3.8 Tables 

TABLE 24: SUMMARY STATISTICS OF MAIN VARIABLES 

Mean SD 

Dependent variable: 

Annual earnings 15391.52 11339.09 

Weekly wage 303.5491 278.5971 

Hourly wage 8.138166 22.5335 

Weeks worked 47.33653 9.886862 

Working less than 26 weeks .0597228 .2369729 

Hours worked per week 39.63495 10.38801 

Full time .8257579 .3793179 

Part time .1202349 .3252363 

Idle .0540072 .2260321 

Left from original area in 1975, 

1975-80 

.1648627 .3710568 

Explanatory variable (1975-80): 

In-migration rate .179369 .0819072 

Out-migration rate .1739291 .0428636 

Net-migration rate .0054399 .0637722 

Instruments (predicted rate): 

In-migration, all .2278633 .0840531 

Out-migration, all .2504557 .0854195 

In-migration, out of state .1110989 .0475162 

Out-migration, out of state .1199903 .0428231 

In-migration, out of region .1446389 .0537653 

Out-migration, out of region .1576349 .0544276 

Note: The sample for different dependent variables varies in earning (6 in total), 
employment (3 in total) and probability of migrating out (1 in total). Sample size 

corresponds to the number of observations in the regression. 
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TABLE 25: DETERMINANTS OF IN- AND OUT-MIGRATION, 1975-80 

 Dependent Variable  

Right-Hand-Side Variable Net-migration Rate Out-migration Rate In-migration Rate 

Average temperature, 1975-80 0.00258∗ -0.000448 0.00213∗ 

 (0.00125) (0.000945) (0.000945) 

Average precipitation, 1975-80 0.00611 -0.00767 -0.00156 

 (0.00461) (0.00634) (0.00751) 

Months of extreme drought, 1975-80 0.0199 0.00576 0.0257∗ 

 (0.0150) (0.0116) (0.0119) 

Months of extreme wetness, 1975-80 -0.00736 -0.00363 -0.0110 

 (0.00658) (0.00680) (0.00735) 

Drought months × metro area -0.0168 -0.00511 -0.0220 

 (0.0131) (0.0131) (0.0136) 

Wet months × metro area -0.00672 -0.00111 -0.00783 

 (0.0103) (0.0112) (0.00825) 

Exogenous Demand Shock 0.00518∗ 

(0.00245) 

0.0100∗∗∗ 

(0.00215) 

0.0152∗∗∗ 

(0.00296) 

Metropolitan Dummy 0.0270 0.0511∗ 0.0780∗∗∗ 

 (0.0234) (0.0241) (0.0164) 

Observations 269 269 269 

F 9.642 12.48 26.14 

Note: Standard errors are in parentheses and clustered by state. ∗ represents p < 0.05, ∗∗ represents p < 0.01, ∗∗∗ represents p < 0.001. 

Observations include 220 metropolitan areas and 49 balance-of-state areas; region dummies included. 
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TABLE 26: FIRST-STAGE REGRESSIONS FOR EARNING 

Assigned Migrant Flows 

All Out of State Out of Region 

OLS regression coefficients: 

Predicted in-migration rate 0.535∗∗∗ 1.027∗∗∗ 1.114∗∗∗ 

(0.144) (0.181) (0.247) 

Predicted out-migration rate -0.580∗∗∗ -1.202∗∗∗ -1.397∗∗∗

(0.164) (0.182) (0.245) 

Observations 422686 422686 422686 

F-statistic 6.93104 23.4734 18.2064 

Implied effect of 1 SD: ∗ 

Predicted in-migration rate .7667685 .9355328 .8791634 

Predicted out-migration rate .8504967 1.1146 1.006792 

Bootstrap procedure: †  

Predicted in-migration rate .5913115∗∗∗ 1.065934∗∗∗ 1.165406∗∗∗ 

(.1589046) (.2057895) (.2876852) 

Predicted out-migration rate -.6266328∗∗∗ -1.197755∗∗∗ -1.380744∗∗∗
(.1798031) (.1924475) (.2679089)

Note: Standard errors are in parentheses and clustered by metropolitan area. ∗ represents p < 0.05, ∗∗ represents 

p < 0.01, ∗∗∗ represents p < 0.001. Dependent variable is the net number of migrants between 1975 and 1980 as 

a percentage of the 1975 population. Right-hand-side variables include region dummies and all the other controls 

from the second-stage regression. 

* Implied effect of a 1 SD increase is calculated by the estimated coefficient multiplying the standard deviation 
of predicted in or out-migration in shares of a standard deviation in the actual net migration rate.

† Bootstrap procedure accounts for the fact that predicted in- and out-migration rates are generated. Clustered by 

metropolitan area, I randomly selected individuals at the same number of 

population size for every metropolitan area with replacement for 100 times when performing the bootstrap 

procedure. 
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TABLE 27: FIRST-STAGE REGRESSIONS FOR EMPLOYMENT 

Assigned Migrant Flows 

All Out of State Out of Region 

OLS regression coefficients: 

Predicted in-migration rate 0.540∗∗∗ 1.035∗∗∗ 1.137∗∗∗ 

(0.144) (0.175) (0.233) 

Predicted out-migration rate -0.600∗∗∗ -1.231∗∗∗ -1.450∗∗∗

(0.165) (0.177) (0.241) 

Observations 520190 520190 520190 

F-statistic 7.00771 27.0577 20.2656 

Implied effect of 1 SD: ∗ 

Predicted in-migration rate .7695127 .9392448 .894187 

Predicted out-migration rate .8756075 1.139145 1.042803 

Bootstrap procedure: † 

Predicted in-migration rate .5894432∗∗∗ 1.061537∗∗∗ 1.162515∗∗∗ 

Predicted out-migration rate 

(.1591318) 

-.6546819∗∗∗ 

(.1998948) 

-1.238404∗∗∗
(.2717612) 

-1.439174∗∗∗
(.1831706) (.1935773) (.2662602)

Note: Standard errors are in parentheses and clustered by metropolitan area. ∗ represents p < 0.05, ∗∗ represents 

p < 0.01, ∗∗∗ represents p < 0.001. Dependent variable is the net number of migrants between 1975 and 1980 as 

a percentage of the 1975 population. Right-hand-side variables include region dummies and all the other controls 

from the second-stage regression. 

* Implied effect of a 1 SD increase is calculated by the estimated coefficient multiplying the standard deviation
of predicted in or out-migration in shares of a standard deviation in the actual net migration rate.

† Bootstrap procedure accounts for the fact that predicted in- and out-migration rates are generated. Clustered by 

metropolitan area, I randomly selected individuals at the same number of population size for every metropolitan 
area with replacement for 100 times when performing the bootstrap procedure. 
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TABLE 28: FIRST-STAGE REGRESSIONS FOR OUT-MIGRATION 

Assigned Migrant 

Flows 

 

All Out of State Out of Region 

OLS regression coefficients: 

Predicted in-migration rate 0.535∗∗∗ 1.057∗∗∗ 1.211∗∗∗ 

(0.148) (0.181) (0.241) 

Predicted out-migration rate -0.560∗∗ -1.220∗∗∗ -1.485∗∗∗

(0.176) (0.190) (0.248) 

Observations 1097240 1097240 1097240 

F-statistic 6.94565 21.0118 18.541 

Implied effect of 1 SD: ∗ 

Predicted in-migration rate .7291008 .9210531 .9297664 

Predicted out-migration rate .7778818 1.077757 1.028992 

Bootstrap procedure: †  

Predicted in-migration rate .5851979∗∗∗ 1.076905∗∗∗ 1.228812∗∗∗ 

Predicted out-migration rate 

(.1621517) 

-.6129484∗∗∗ 

(.2044918) 

-1.211831∗∗∗
(.2819061) 

-1.449387∗∗∗
(.1930145) (.1985274) (.2713388)

Note: Standard errors are in parentheses and clustered by metropolitan area. ∗ represents p < 0.05, ∗∗ represents p < 0.01, ∗∗∗ 

represents p < 0.001. Dependent variable is the net number of migrants between 1975 and 1980 as a percentage of the 1975 
population. Right-hand-side variables include region dummies and all the other controls from the second-stage regression. 

* Implied effect of a 1 SD increase is calculated by the estimated coefficient multiplying the standard deviation of predicted 

in or out-migration in shares of a standard deviation in the actual net migration rate.

† Bootstrap procedure accounts for the fact that predicted in- and out-migration rates are generated. Clustered by metropolitan 

area, I randomly selected individuals at the same number of population size for every metropolitan area with replacement for 

100 times when performing the bootstrap procedure. 
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TABLE 29: EFFECT OF NET MIGRATION ON EARNINGS, WAGES AND WORK TIME IN 1980 

Dependent Variable Ordinary Least Squares Instrument Variable 

ln(annual earnings) 0.0577 -0.0992

(0.0834) (0.203)

ln(weekly wage) 0.0680 -0.133

(0.0862) (0.211) 

ln(hourly wage) 0.0444 -0.371

(0.0951) (0.222) 

ln(weeks worked) -0.0295 0.0330 

(0.0223) (0.0583) 

Work less than 26 weeks 0.00474 -0.0144

(0.0117) (0.0305) 

ln(hours worked per week) 0.0144 0.193∗ 

(0.0398) (0.0841) 

Note: Number of observations is 422686.  Standard errors are in parentheses and clustered by 

metropolitan area. ∗ represents p < 0.05, ∗∗ represents p < 0.01, ∗∗∗ rep- resents p < 0.001. Dependent 

variable is the net number of migrants between 1975 and 1980 as a percentage of the 1975 population 

and data in the above table are the coefficients on this dependent variable. The sample includes non-
migrants employed in the dataset who reported positive earnings and working time. Individual 

controls include an indicator of being female; race dummies of being White, Black, Asian or other; 

years of completed schooling; and a cubic polynomial in age. The regressions also have city-level 
controls for the share of the population that are female and Black in 1970, mean education level and 

age, and lagged annual earnings in 1972. Details about the data sources are described in the text. 
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TABLE 30: EFFECT OF NET MIGRATION ON EMPLOYMENT IN 1980 

Dependent Variable Multinomial Logistic 

Regression∗ 

Ordinary Least 

Squares† 

Instrument 

Variable† 

Full time 1.246∗∗ 0.0468 0.335∗∗∗ 

(0.481) (0.0396) (0.0722) 

Part time 1.198∗∗ 0.000211 -0.171∗∗

(0.390) (0.0253) (0.0652)

Idle (Unemployed) . 

. 
-0.0470∗

(0.0213)

-0.164∗∗

(0.0594)

Note: Number of observations is 520190. Standard errors are in parentheses and clustered by metropolitan area. ∗ 

represents p < 0.05, ∗∗ represents p < 0.01, ∗∗∗ represents p < 0.001. Dependent variable is the net number of mi- 

grants between 1975 and 1980 as a percentage of the 1975 population and data in the above table are the coefficients 

on this dependent variable. The sample includes non-migrants who have information of employment status or 
usually hours of work per week. Individual controls include an indicator of being female; race dummies of being 

White, Black, Asian or other; years of completed schooling; and a cubic polynomial in age. The regressions also 

have city- level controls for the share of the population that are female and Black in 1970, mean education level 
and age, and lagged annual employment rate in 1970. Details about the data sources are described in the text. 

* It is based on three categories: full-time employment (usual working hours per week is larger than 35), part-time 

employment (usual working hours per week is less than 35) and being idle (employment status is unemployed).

† Probability of being full-time, part-time employment or being idle is compared to the other two employment 

categories. 

TABLE 31: EFFECT OF NET-MIGRATION ON OUT-MIGRATION IN 1980 

Dependent Variable Ordinary Least 

Squares 

Instrument 

Variable 

Left standard metropolitan area, 1975-80 -0.0133 0.0752 

(0.0663) (0.191) 

Note: Number of observations is 1097240, which are all in migration sample. Standard errors are in 

parentheses and clustered by metropolitan area. ∗ represents p < 0.05, ∗∗ represents p < 0.01, ∗∗∗ 

represents p < 0.001. Dependent variable is a dummy whether the individual had moved during the period 
from 1975 to 1980. Individual controls include an indicator of being female; race dummies of being 

White, Black, Asian, or other; years of completed schooling; and a cubic polynomial in age. The 

regressions also have city-level controls for the share of the population that are female and Black in 1970, 
mean education level and age, and lagged annual earnings in 1972 and employment rate in 1970. Details 

about the data sources are described in the text. 
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3.9 Figures

FIGURE 11:     IN-MIGRATION RATE AND PERSONAL INCOME OF ALL THE CITIES, 1975-1980 

FIGURE 12:  IN-MIGRATION RATE AND EMPLOYMENT RATE OF ALL THE CITIES, 1975-1980 

FIGURE 13:  IN AND OUT-MIGRATION RATE OF ALL THE CITIES, 1975-1980



116 

Appendix 

TABLE A1: INDUSTRY DEFINITIONS FROM SIC AND NAICS CLASSIFICATIONS 

Industry SIC code NAICS code 

Agriculture 7 11 

Mining 10 21 

Construction 15 23 

Manufacture 20 31 

Wholesale 50 42 

Retail 52 44 

Finance, Insurance and Real 

Estate 60 52, 53 

Transportation and Utilities 40 22, 48 

Service 70 54, 55, 56, 61, 62, 71, 72, 81 
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