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I. Introduction 

 The global financial crisis that began in 2007 has been the subject of extensive analysis 

and debate since the US economy entered the most devastating recession since the great 

depression. Study of the crisis has given rise to two schools of thought regarding its primary 

cause. The first assigns responsibility to US policymakers for their roles in promoting the 

subprime crisis, particularly through the prioritization of lending to low-income households as 

well as the roles of government-sponsored enterprises (GSEs) Freddy Mac and Fannie Mae in 

securitized mortgage markets. The second view argues that Wall Street had too much sway in 

Washington, leading to under-regulation that allowed excessive risk taking in real estate and real 

estate derivative markets. Proponents of this viewpoint argue that the risk taking resulted in the 

contagion of financially distressed assets across the economy. A central theme prevalent in both 

theories is the role played by the subprime mortgage market that peaked in 2004 through 2006 as 

well as the housing market bubble that burst in 2007. 

Early in the recession, many analysts and policymakers proclaimed that the crisis was 

unforeseeable and even inevitable1. However, observers later commented that mortgage lending 

standards and practices had reached an all time low in the years leading up to the crisis. 

Furthermore the role of securitization contributed to financial institutions’ overexposure to toxic 

assets backed by the housing market. This concentration in one market was the result of 

negligence on the part of the financial sector and Washington. A natural question that has 

emerged after the crisis is whether actions could have been taken to better monitor this market as 

well as to predict the risk that spread to the financial sector and economy as a whole.  
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Due to loose lending standards during the years just prior the recession, a majority of 

applicants for mortgages received loans over the years from 2004 to 2006, with mortgage 

origination hitting unprecedented levels. During the recession, a substantial percentage of these 

mortgages ended up in non-accrual status when poorly screened borrowers eventually failed to 

keep up with payments. In each region, one can infer that a primary pool of mortgage applicants 

would have been comprised of recent migrants into that region. Furthermore, it is possible that 

these migrants were able to obtain mortgages that demanded payments beyond the borrowers’ 

means. This was a result of low levels of background checking at the time. Most migrants would 

have sought mortgage loans from banks as primary providers of financing to individuals. In this 

paper I explore whether a relationship exists between migration into an area and risk faced by 

banks in that area. 

In hindsight one can notice several indications of increase in demand for mortgages in the 

years leading to the financial crisis. This increase in demand was a key driving force driving the 

growth of subprime mortgage origination in 2004 through 2006. One such factor was the decline 

in average mortgage rates in the US due to high inflows of foreign capital. Since peaking at 18% 

in 1982, rates had experienced a steady decline until average mortgage rates in the US fell below 

6% in 2005. A second, although related, influencing factor was low short-term interest rates in 

the early 2000s. The Federal Reserve lowered the federal funds rate from 6.5% in 2001 to 1% in 

2003 before raising it back to 2% in 2004, where it would remain through 2006. These low rates 

encouraged borrowers to use adjustable rate mortgages (ARMS). Many ARMS determined their 

lending interest rates in reference to the fed funds rate. Through ARMS borrowers had access to 

even lower rates than traditional mortgages offered at the time2. The low mortgage rates and fed 



3	  
	  

funds rate in conjunction led to increased demand for borrowing by consumers. Newly arrived 

migrants would have been optimistic about their prospects of becoming homeowners in such an 

environment. However borrowers were not informed of the risks these loans posed to their 

financial security. When the ARMS used to finance home purchases adjusted their interest rates 

up (about two years after origination), many borrowers were unable to manage the increased 

payments and defaulted on their mortgages. Not only did this mean that thousands of borrowers 

lost their homes, but it saddled the lending banks with nonperforming loans. For this reason, it is 

important to explore what is the time-lagged relationship between human migration and bank 

risk during the recent financial crisis. 

Before exploring this question, it is also important to understand why lending standards 

were so poor in the period in question. On the lending side of the mortgage market, one can also 

identify several factors that led to increased supply of mortgages and number of mortgages 

extended by lenders. Thus unique circumstances on the supply side of the market also 

contributed greatly to the rise in mortgage origination prior to the financial crisis. One such 

factor was the emergence of government policies aimed to incentivize lower mortgage lending 

standards. These policies shifted lending away from the model that had previously been the 

standard. Traditionally, mortgages were structured as 30-year fixed rate loans. These loans 

typically required minimum down payments of 20 percent and borrowers needed to provide 

evidence of that they possessed the necessary incomes to fully service their mortgage payments2.  

However beginning in the late 1990s, policymakers enacted a group of policies aimed to 

increase lending to low-income households. In order to meet the new lending requirements, 

banks relaxed their mortgage lending standards. In addition, the early 2000s saw the Department 
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of Housing and Urban Development (HUD) push for GSEs Fannie Mae and Freddie Mac to hold 

a greater proportion of loans to low-income households2. Normally these two GSEs only held 

loans above a threshold quality (conforming loans), with minimum required down payments and 

borrower credit quality, but the GSEs too needed to relax their standards to be able to buy lower 

quality loans. 

As GSEs began buying lower quality loans with the intention of securitizing and reselling 

loans as mortgage-backed securities (MBS), so too did the private sector. This increase in 

mortgage securitization led to the emergence of the originate-to-distribute model of mortgage 

lending, which supplanted the originate-to-hold model that had dominated the industry2. Under 

the originate-to-distribute model, banks making mortgage loans looked to immediately sell the 

rights to the cash flows these loans were expected to generate to third parties. As a result they 

had even fewer incentives to perform exhaustive screens of borrowers, since they were able to 

quickly unload significant portion of poor quality loans to investors. 

This spurred a period of intense competition in the lending markets. In order to compete 

with other mortgage originators, many lenders stopped asking for down payments on loans, with 

almost 25 percent of loans issued being interest only loans by the first quarter of 20051. 

Furthermore, originators stopped inquiring into borrowers’ credit qualifications, often taking 

statements at face value without asking for any proof or documentation of sufficient income. In 

fact, in 2005 “68% of ‘option ARM’ loans originated by Countrywide and Washington Mutual 

had low- or no-documentation requirements”1. 

In addition to negligent loan origination, fraudulent loaning also became widespread in 

the industry. The amount of suspicious activity reports filed in relation to mortgage lending 
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increased by a magnitude of approximately 20 between 1996 and 2005 before doubling again 

through 20091. However no one worried about the quality of individual loans because the loans 

theoretically had virtually no impact on the overall quality of a loan pool. Furthermore, investors 

were eager to buy MBS to pick up extra basis points in return for what they believed were 

essentially risk-free securities. 

To compound upon the incentives for purchasing MBS, the securities were rated to be 

safe investments by professional rating agencies. Credit rating agencies Standard & Poors, 

Moody’s, and Fitch as well as insurers of asset-backed securities provided positive assessments 

of these securities, claiming they were safe investments. These ratings were taken at face value 

as overly exuberant investors felt little need to perform their own due diligence to confirm 

positive ratings. However, rating agencies were using historical default rates to evaluate these 

securities. This would prove to be a fatal mistake when the housing market burst, leading to 

unprecedented rates of default in mortgage markets2. Rates of default in subprime mortgages in 

particular defied all expectations, growing from just 5.6 percent in 2005 to over 21 percent in 

20083. 

The combination of these factors led to an overheated mortgage market in the early 

2000s. Consequently during this period, most recent migrants would have found it fairly easy to 

acquire a mortgage loan. This assumption arises from the logic that while many migrants to an 

area would have rented, a significant fraction would have sought permanent lodging. A majority 

of migrants would not have been able to purchase these homes with cash on hand and instead 

would borrow from banks.  

Due to low lending standards during this period, banks were likely to approve mortgages 
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for recent migrants who applied for them. Many of these borrowers would have been equipped to 

pay interest payments throughout the duration of these loans. However a substantial percentage 

of migrants would fail to do so. It is likely that these borrowers would have not been approved 

for mortgages in prior years, but were able to gain access to them due to extenuating 

circumstances described above. After a time lag, these borrowers would begin to struggle to keep 

up with their interest payments. Thus banks that lent to these low credit quality borrowers 

exposed themselves to risk. 

In order to explore the extent to which this mechanism holds true, I examine the 

relationship between risk faced by commercial and savings banks and gross migration inflows to 

local areas serviced by these commercial and savings banks. I hypothesize that there is a positive 

relationship between gross inflows to a local area and risk faced by commercial and savings 

banks servicing it. My findings support this hypothesis, and I find that after a minimum lag of 

one year into the recession, inflows over the period from 2004 to 2006 are positively related to 

risk faced by banks located in migration destinations. 

I investigate the relationship between bank risk and migration inflows by analyzing a 

cross-sectional sample of 7,595 commercial and savings banks. This sample is taken from a 

population of 8,217 commercial and savings banks filing the Report of Condition and Income 

(“Call Report”) in 2006Q4. All commercial and savings banks regulated by the Fed, FDIC, and 

Comptroller of the Currency make these filings. 

My multivariate analysis shows that there is a significant and positive effect between 

gross migration inflows over the period from 2004 to 2006 and risk faced by banks in areas of 

inflows, beginning in 2007Q4 through 2008Q4. I define these areas as the counties that contain 
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the ZIP codes of the banks. This relationship is analyzed after controlling for commercial bank 

characteristics, leverage, and performance measures. I primarily measure risk using the fraction 

of nonaccruing loans in a bank’s real estate portfolio. I then examine the significance of inflows 

using the fraction of nonaccruing loans in a bank’s total loan portfolio. The FDIC requires 

entities to report nonaccrual assets, including loans and leases, in Call Reports on a quarterly 

basis. Entities reports an asset as nonaccruing if:  “(1) it is maintained on a cash basis because of 

deterioration in the financial condition of the borrower, (2) payment in full of principal or 

interest is not expected, or (3) principal or interest has been in default for a period of 90 days or 

more unless the asset is both well secured and in the process of collection.” This definition is 

provided by the FDIC’s schedule RC-N, Past Due and Nonaccrual Loans, Leases and Other 

Assets. 

By using the fraction of loans nonaccruing in a commercial bank’s real estate portfolio as 

a measure of risk, I am able to directly tie migration inflows to rises in poorly performing 

mortgage loans and verify my hypothesized relationship. I further examine the fraction of total 

loans that are nonaccruing to show a relation between migration inflows and a broader measure 

of risk to banks. Der-Fen Huang shows that the nonaccruing loans ratio (also called the 

nonperforming loans ratio) has predictive power with respect to future risk faced by a bank 

measured by “implied asset risk derived from Ronn-Verma option pricing methodology” and 

“the standard deviation of equity return” for that banks4. Thus by showing a relationship between 

migration inflows and banks’ nonperforming loans ratios (NPLs), I establish that there is a 

relationship between migration inflows and total risk to the banks. 

I use a time lag between my independent variables and dependent variable. My 
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independent variables include migration from 2004 through 2006 as well as bank characteristics 

measured at the end of 2006. I use these variables in a regression for the two measures of risk 

mentioned earlier on a quarterly basis beginning in 2007Q2 through 2008Q4. This allows me to 

interpret the relationship between inflows and risk as causal and further supports my hypothesis. 

By examining multiple quarters, I am able to understand what is the effective length of the time 

lag in measuring this relationship.  

In addition to establishing the relationship between total gross inflows and bank risk, I 

explore the relationship between different classifications of inflows and bank risk. For this 

analysis I examine the relationship using the risk measurement of real estate nonaccruing loans 

ratio for banks at the end of 2008. I examine the relationship between risk to banks and migration 

inflows from within the same state in which the banks are located as well as for migration 

inflows from outside the banks’ states. I also investigate the relationship between bank risk and 

total domestic inflows as well as foreign inflows (immigration).  

I find that there is a significant positive relationship between each of these types of 

migration and bank risk. Interestingly, I find that the magnitude of the relationship is much 

higher for immigration than any of the domestic types of migration. This finding is supported by 

previous research by Siaz and Watchter. They find that housing prices are positively related to 

immigration. Thus in regions with greater immigration, borrowers require larger loans of 

principal and are tasked with higher interest payments. This further burdens borrowers and 

increases the likelihood that any particular borrower will struggle to make interest payments on 

time5. 

Lastly, I determine whether the relationship between migration inflows and bank risk is 
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exists on a regional basis in addition to a countrywide basis. I divide my sample into eight 

regions as defined by the Bureau of Economic Analysis (BEA). These are the Far West, Great 

Lakes, Mideast, New England, Plains, Rocky Mountains, Southeast, Southwest regions. These 

BEA regions are useful as they allow me to control for unobserved differences in regional 

characteristics. BEA regions are well defined to help achieve this goal. The BEA defines its 

regions by grouping states together with a guiding principle of “homogeneity with regard to 

economic and social factors” as well as “population size in the states and regions”6. 

I find conclusive evidence of a positive and significant relationship between migration 

inflows and bank risk in the Mideast, Southeast, and Far West regions. I also find inconclusive 

evidence of a negative and significant relationship between migration and risk in the Great Lakes 

region. The results I find in the Mideast, Southeast, and Far West regions are supported by 

evidence from RealtyTrac, which published the top ten states by foreclosures percentage and 

total foreclosures in 2008. Two of the top ten states by foreclosure rates or total foreclosures are 

included in the Far West Region. These are Nevada and California. In the Southeast region, 

Florida was plagued by severe rates of foreclosure. Lastly in the Mideast, New Jersey 

experienced significant foreclosures. 

The remainder of this paper is organized to further review my research as follows. 

Section II reviews relevant literature to my research area. Section III describes the sources and 

treatment of data used in my analysis, elaborates on the variables chosen for the investigation, 

and provides summary statistics. Section IV reviews the results of multivariate analyses I carry 

out to investigate the validity of my hypothesis. Section V concludes and discusses room for 

future research. 
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II. Literature 

There is currently no base of literature directly examining the relationship between risk 

faced by banks and local population fluctuations or migration flows. However a collection of 

literature exists examining the relationship between migration and the housing market. Since my 

paper consider risk to banks emerging primarily from the housing market, it is useful to 

understand this literature. There is also considerable literature investigating the predictive power 

of various accounting measures and public disclosures with respect to bank risk. Similarly, in 

order to better examine the relationship between migration and bank risk, it is helpful to consider 

these other causes of risk to banks during the financial crisis. 

Siaz (2003) examines the link between immigration and housing prices and rents in the 

United States over the period from 1983-1997. He finds that “legal immigration inflows equal to 

1% of a city’s population were associated with increases in housing rents and prices of about 

1%”7. Saiz (2011) extends his research by examining the relationship between Hispanic 

population growth and housing prices and rents. He argues that since 1960, the primary source of 

growth in this population has been immigration from “Mexico, Central America, and other Latin 

American Countries” and thus uses growth in the Hispanic population as a proxy for immigration 

inflows. Siaz finds a statistically significant causal link between Hispanic population growth and 

increases in housing prices at the metropolitan area level8. He further concludes that it is actually 

the neighborhoods with rising Hispanic populations that experience slower housing price 

appreciation. However, surrounding neighborhoods in the same metropolitan area experience 

higher price appreciation due to a premium the market pays to achieve ethnic segregation.  

Saiz and Watchter (2006) also confirm the presence of a market premium paid by natives 
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to avoid living in predominantly immigrant neighborhoods. The authors find that in the US, after 

controlling for area-by-year fixed effects, home prices grow more slowly in neighborhoods with 

“increasing immigrant density.” Additionally, the results show that the negative association 

between neighborhood housing market prices and immigration can be better explained by the 

fact that immigrants generally fall into lower socioeconomic class and tend to belong to minority 

groups who have a lower ability to pay for appreciated housing5. 

A second strand of literature examines the relationship between a variety of factors and 

bank risk during the financial crisis. Bennett, Guntay, and Unal (2013) explore the relationship 

between the form of compensation paid to a CEO and the risk of the bank by which he is 

employed. They obtain data for a sample of 371 US Bank Holding Companies (BHCs) and 

regress several measures of bank risk on bank characteristics as well as measures of inside debt 

of the CEO and lastly the CEOs characteristics. Their findings show that BHCs that compensated 

CEOs through higher levels of inside debt in 2006 had lower default risk in 2008. They further 

present this result as evidence that inside debt is a more effective tool than inside equity to align 

CEO incentives with shareholders’ interests9. 

  Altunbas, Manganelli, and Marques-Ibanez (2011) use the financial crisis to analyze the 

appropriateness of bank models with regard to bank risk. They use a large sample of banks 

across the United States and European Union and find evidence of a positive relationship 

between ex-post bank risk and ex-ante structural factors. These risk-inducing factors include 

bank size, undercapitalization, and credit expansion in years leading up to the crisis. 

Additionally, funding structures play a role, with banks that drew capital from market funding 

instead of deposit accounts experiencing more risk. The results also show that the effects of 
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banking business models are non-linear in their relation to risk. These results help justify efforts 

by regulators to raise capital requirements in banks10. 

 Sarakisyan, Casu, Clare, and Thomas (2009) explore the relationship between 

securitization and commercial bank performance. They investigate whether the practice of 

securitization improves credit risk management and profitability but note in their findings that 

the net effect is ambiguous due to the impact of adverse indirect consequences. Using a sample 

of US commercial and savings banks from 2001 to 2008, they find that securitizing banks are 

generally more profitable at the cost of higher credit risk exposure and costs of capital11. Thus 

they conclude there are no realized benefits to securitization after adjusting for the cost of risk 

exposure. 

 Fang, Lu, and Su (2013) explore the changes in performance of commercial and savings 

banks after the subprime mortgage-lending crisis. They examine a sample of the world’s largest 

commercial and savings banks as of 2007. The authors find that following the crisis all banks 

demonstrate weaker performance and “risk increases in asset adequacy, managerial ability, 

profitability, and growth index.” Their results show that banks in developed markets were more 

affected than emerging markets. However risk is not uniform across banks. Larger banks have 

economies-of-scale advantages that help them to avoid negative effects of the subprime crisis 

and economic downturns in general. Using these findings they conclude that in order to decrease 

risk, banks should increase size12. Thus government regulators should remove consolidation 

constraints in the industry.   

III. Data 

 My sample includes 7,569 commercial and savings banks. I begin with 8,217 commercial 



13	  
	  

and savings banks that are regulated by the Fed, FDIC, and Comptroller of the Currency at the 

end of 2006. I use banks reporting at the end of 2006 because this is the last full financial year 

prior to the collapse of the housing and subprime markets and the beginning of the recession. I 

expand upon the definitions and sources of each variable in Appendix A. 

 I obtain commercial bank data from Wharton Research Data Services (WRDS) in its 

Bank Regulatory dataset. This dataset provides quarterly accounting data for all commercial and 

savings banks filing the Report of Condition and Income (“Call Report”) since 1976. Banks 

submit quarterly Call Reports containing balance sheet, income statement, and risk-based capital 

disclosures to federal regulators. I use the filings from the fourth quarter of 2006 to establish my 

sample and to gain access to measures to be used as bank characteristic controls. I then use 

filings for the second quarter of 2007 through the fourth quarter of 2008 to obtain response 

variables for the same banks. I expand upon these variables in the Bank Characteristic Controls 

and Bank Risk Measures subsections. 

 I obtain migration data from the Missouri Census Data Center (MCDC), which provides 

inflow, outflows, and nonmigrants for a majority of counties in the US from 1999 to 2011. The 

MCDC compiles this data using county level IRS migration files. I expand upon these variables 

in the Migration Measures subsection. From this data I obtain migration records for 3,133 

counties in the US from 2004 to 2006. I use this period because it is a period of peak subprime 

lending as described in Section I. Thus it allows me to examine a time during which a higher 

proportion migrants applying for mortgages were approved. 

 When combining migration inflow data to bank data, I first use an intermediary 

crosswalk that matches five-digit Federal Information Processing Standards (FIPS) codes to five-



14	  
	  

digit Zone Improvement Plan (ZIP) codes. This is due to the fact that the migration data provided 

by the MCDC shows migration data by county, labeled using FIPS codes, while the WRDS 

dataset provides ZIP but not FIPS codes. The Department of Housing and Urban Development 

(HUD) provides such a crosswalk with records beginning the first quarter of 2010. While there 

are changes in classifications of both types of codes over these years, they tend to be quite minor 

and thus the matching of FIPS to ZIP codes should not be affected to a significant degree. To 

further confirm proper matching, I compare the city names and states provided by each dataset 

and make adjustments for the few codes that are matched improperly. 

 From the sample of 8,217 commercial banks, I drop 162 that could not be matched to 

migration data due to gaps in my datasets. I then exclude 309 banks for which key variables are 

missing in the WRDS Bank Regulatory dataset. Lastly I exclude 177 banks that do not make real 

estate loans. This follows from the mechanism through which I hypothesize migration flows 

impact bank risk. I hypothesize that migration during the peak of subprime lending affects 

banks’ risk profiles by exposing them to counterparty risk in their real estate loan holdings. Thus 

it is only useful for me to consider the effects of migration on banks that make real estate loans.  

Bank Risk Measures: 

To measure risk faced by banks, I examine the performance of the banks’ loan portfolios. 

The first measure I use is a fractional variable calculated by taking a ratio of the nonaccruing real 

estate loans as a proportion of real estate loan holdings. Banks must report nonaccrual assets to 

the FDIC in Call Reports on a quarterly basis. These assets include loans and leases, with further 

specifications of specialized loan or lease types. A loan is considered to be in nonaccrual status 

if:  “(1) it is maintained on a cash basis because of deterioration in the financial condition of the 
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borrower, (2) payment in full of principal or interest is not expected, or (3) principal or interest 

has been in default for a period of 90 days or more unless the asset is both well secured and in 

the process of collection” (from FDIC Schedule RC-N). 

To generate this measure, I use variables from the Bank Regulatory dataset. I divide the 

Call Report variable RCFD 1423 (Loans Secured by Real Estate-Nonaccrual) by the variable 

RCFD 1410 (Loans Secured by Real Estate). The value of this proportion can range from zero to 

one. Table 1 shows summary statistics for this risk measure as reported for several quarters over 

the time frame 2007Q2 through 2008Q4. For banks that did not survive throughout the entirety 

of the examined period, I use the last reported values.  

One sees that the later the measure is sampled, the larger the median, mean, and 

maximum nonaccrual ratio becomes. The average real estate nonaccrual ratio increases from 

0.0073 in 2007Q2 to 0.0210 in 2008Q4. This pattern reveals the drastic rise in troubled 

mortgages over the period. This ratio allows me to gage the realization of poor lending standards 

as they result in risk in the banks’ loan portfolios. A bank’s real estate loans are in large part 

comprised of loans secured by family homes, also known as mortgages. As discussed in Section 

I., mortgage applicant screening and mortgage lending standards were at a low during the years 

examined in this paper. Thus I use the proportion of nonperforming loans to total loans in the 

real estate market to measure the degree to which migration leads to increases in poorly 

underwritten loans and as a result increased risk to the lender. 

The second risk measure I use is the proportion of nonaccruing (nonperforming) loans to 

loans outstanding in the total loan portfolio. I generate this measure by dividing the variable 

RCFD 1403 (Total Loans and Lease Finance Receivables; Nonaccrual) by RCFD 1400 (Total 
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Loans and Leases, Gross) from the Bank Regulatory dataset. These variables are also required 

disclosures that commercial banks make on a quarterly basis to regulators. One should note that a 

large portion of a bank’s loan portfolio is comprised of real estate loans. Thus we would expect 

that given a significant relationship between the real estate loan nonaccrual ratio and migration, 

one should also be present between migration and total nonperforming loan ratio (NPL).  

However, it is still important to confirm this relationship because NPLs have been shown 

to have predictive power with respect to total bank risk. Der-Fen Huang (2005) showed that there 

is a significant relationship between a bank’s NPL and its total risk measured by both “implied 

asset risk derived from Ronn-Verma option pricing methodology” and “the standard deviation of 

equity return” for that banks4. Thus using NPL as a second risk measure allows me show that 

migration not only increases real estate portfolio risk but also leads to increased levels of total 

risk faced by banks. 

One sees in Table 1 that similarly to the real estate loan nonaccrual ratio, the later the 

NPLs are sampled the larger the median, mean, and maximum NPL becomes. The average NPL 

increases from 0.0071 in 2007Q2 to 0.0186 in 2008Q4. This again reveals a dramatic rise in 

troubled loans over the period, and by extension a rise in total risk faced by banks.  

Furthermore, I investigate the impact that migration had by region in the United States. 

This effort allows me to determine whether particular regional effects drive the relationship 

between migration and bank real estate portfolio risk. I divide my sample into regions using the 

Bureau of Economic Analysis’ regions as described in the Section I. Table 2 summarizes real 

estate loan nonaccrual ratios during 2008Q4 and gross inflow percentages over 2004 through 

2006 (described in the Migration Measures subsection) by BEA region. 
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Migration Measures: 

 To measure migration, I acquire data from the Missouri Census Data Center (MCDC). 

MCDC has compiled inflows, outflows and nonmigrants in most counties of the United States 

for the years 1999 through 2011. First I calculate a county’s population at the start of a year by 

summing the prior year’s nonmigrants with its net inflows. Then, I aggregate gross inflows over 

2004 through 2006 and divide this sum by the average population at the beginning of these three 

years. This allows me to consider the effect of inflows over the entire period while avoiding 

problems that arise from collinearity.  

 To supplement my primary investigation of whether inflows impact bank risk, I examine 

whether the type of inflow affects bank risk. To do so I use further data provided by the MCDC, 

which subdivides migration into the domestic, same state, outside the state, and foreign 

(immigration) classifications. This allows me to understand whether any particular types of 

migration drive the relationship between migration and bank risk. 

 Table 1 summarizes these measures. Gross inflows during 2004 to 2006 range from 

8.43% of the average population to 88.22% of the average population and the mean percentage is 

22.33%. When examining the classifications, it becomes apparent that most inflows are 

domestic, with foreign inflows averaging at 0.46% of the three-year average population. 

Furthermore, domestic inflows tend to be larger from within the state, with 2004 through 2006 

same state inflows averaging 13.16% and different state inflows averaging 8.63%.  

Bank Characteristic Controls: 

 In my regressions I control for several commercial bank characteristics as reported at the 

end of 2006. This allows me to consider unique aspects of each bank and better isolate the effects 
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of migration on bank risk during the financial crisis. I select controls based on previous bank 

research.  

First, I include bank size. I do so through a size proxy created by taking the log of a 

bank’s total assets. Controlling for size is a common practice in bank research and can account 

for the too-big-to-fail (TBTF) effect that may help banks handle higher exposure to risk. Bennett, 

Guntay, and Unal define the TBTF effect as a situation in which “larger asset size can cause 

regulators to be reluctant to close an insolvent bank”9. As a result of this, larger banks tend to 

take on greater levels of risk and moral hazard ensues. The average asset size of banks in my 

sample is $1,126,364 (measured in thousands). 

 I further control for bank leverage measured as the log of the ratio of total book debt to 

total book value of equity. The average leverage of banks in my sample is 92.23. This value is 

hugely overstated relative to traditional debt to equity measures, which use market values of 

equity. However, because my data does not provide market value of equity I am restricted to 

using this measure to try to control for capital structure. Furthermore, not every bank in my 

dataset issues publically traded equity. 

  To control for other bank characteristics, I include variables representing real estate 

loans (as a percent of total loans), securities (as a percent of assets), cash (as a percent of assets), 

and allowances for loan and lease losses (as a percent of assets). Bennett, Guntay, and Unal use 

these characteristics in their investigation of the impacts of CEO compensation structures on 

bank risk9. I also include brokered deposits (as a percent of total assets), which Cole and White 

(2012) show to have predictive power with respect to commercial bank defaults13.  

Lastly, as a control for bank performance, I include return on equity (ROE) during 2006. 
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This control allows me to consider the effects of net income on bank performance. While return 

on assets (ROA) is more commonly used I choose to include ROE instead to avoid collinearity 

issues with my asset measure. All commercial bank characteristics are obtained through the 

WRDS Bank Regulatory dataset.   

IV. Results 

Total Gross Inflows and Bank Risk 

Using cross sectional data on commercial and savings banks and migration inflows to 

banks’ local areas, I perform a multivariate OLS analysis with the following model: 

Riski,t = β0+β1INi,04-06+βCBi,06                (1) 

βCBi,06: β2logAssetsi,06 + β3logLeveragei,06 + β4Real Estate Loans (%Loans)i,06 + β5Securities(%Assets)i,06 + 

β6Brokered Deposits (%Assets)i,06 + β7Cash(%Assets)i,06 + β8ALLL(%Assets)i,06 + β9ROE(%)i,06 

 In (1), the dependent variable Riski,t represents the measures of bank risk described in 

Section III. I use each bank’s real estate nonaccrual loans ratio and NPL as reported in 2007Q2 

through 2008Q4. The first independent variable, INi,04-06 represents the gross total inflows to the 

area of bank i during the period from 2004 to 2006 as a percentage of the area’s average 

population during the time. Lastly I include CBi,06 to represent the characteristics of each 

commercial bank as reported in 2006Q4. I include these characteristics to differentiate between 

two banks that experience the same inflow percentages to their local areas. Although the 

significance and signs of coefficients of my controls bear some interesting results, these 

measures are merely a way to differentiate between banks experiencing the same inflow 

percentages and are not my primary focus. As a plethora of research already exists describing the 

effects of various accounting measures on bank risk, I will focus on and discuss the results with 
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respect to migration flows only.  

Table 3 depicts OLS regressions of inflows and bank characteristics on the ratio of 

nonaccruing real estate loans to total real estate loans measured at each quarter from 2007Q2 to 

2008Q4. The latest period, 2008Q4 is first on the left, in column (1) and earlier periods progress 

until 2007Q2, in column (7). The table shows each variable’s coefficient as well as its t-statistic 

using robust standard errors in parenthesis. 

In columns (1) through (4) Gross Inflows (INi,04-06) are significant using a one percent 

level while in columns (5) and (7) Gross Inflows are significant to a five percent level. The 

coefficient for Gross Inflows is positive in columns (1) through (5) and negative in columns (6) 

and (7). The positive magnitude of this coefficient grows as the time between the inflows and the 

nonaccrual real estate loans ratio increases.  

I determine that there is a time-lagged positive relationship between risk faced by banks 

in their real estate portfolio and migration inflows after a minimum threshold of one year has 

passed. However there is a negative relationship in 2007Q2 and 2007Q3. This shows an 

interesting relationship between inflows and risk when little time is allowed to pass between 

inflows and risk assessment. Over the period from 2004 through 2006, as the percentage of 

inflows increases, the total number of real estate loans increases. In the early periods of 2007, the 

time lag between origination and risk assessment has not been long enough to allow for 

borrowers of poorly screened mortgages and other real estate loans to begin to miss payments. 

Thus the denominator of the nonaccruing real estate loans ratio increases as a function of inflows 

without a proportionate increase in the numerator. This creates a negative relationship between 

inflows and the nonaccruing real estate loans ratio, as higher increases in inflows cause the ratio 
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to decrease in early quarters of the crisis. 

 Starting in 2007Q4, after allowing more time to pass between loan origination and risk 

measured, the relationship is significant and positive. When the percentage of Gross Inflows 

increases, the number of real estate loans that are classified as being in nonaccrual status 

increases at a higher rate than the increase in total real estate loans during the period. Thus the 

ratio of nonaccrual real estate loans grows. This key result matches what one would expect given 

the decline of lending standards during the period of measured inflows. Since migration is a huge 

source of new loan origination during this time of unprecedented poor lending standards, greater 

amounts of inflows lead to more instances of nonperforming mortgages. 

Table 4 shows the regression model in equation (1) using the NPL measure to assess the 

risk to bank i’s total loan portfolio. Since real estate loans are a large portion of a bank’s lending 

operations, these two measures are highly correlated. As a result, I find that the significance and 

signs of the coefficient of Gross Inflows correspond to those in Table 3 almost exactly by time 

period. While this result is unsurprising given the results in Table 3, confirming the significance 

and direction of the relationship between inflows to an area and the NPL measure of a bank 

servicing that area allows me to expand my findings. Since NPL has been shown to be a 

predictor of overall bank risk, these results imply that overall bank risk increases positively with 

migration. This result holds given a lag period of at least four quarters during the time period 

examined. 

These results show that as an area experiences higher rates of inflows over the period of 

peak subprime lending from 2004 to 2006, a bank servicing that area will face greater risk in its 

real estate loan portfolio and total loan portfolio. Furthermore, the relationship between real 
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estate nonaccruals and inflows becomes stronger as the time lag between the inflow period and 

the measurement of nonaccruals widens. As a result, Table 3 and Table 4 demonstrate that most 

effective time lag used to estimate a relationship between migration flows prior to the recession 

and nonaccrual rates during the recession is two years. This allows me to use this lag time as I 

proceed with my investigation into whether the relationship is driven by or dependent upon the 

type of flows to each county as well as how regions differ with respect to effects of inflows on 

bank risk. 

Inflows by Type and Bank Risk 

Using the same cross sectional data on commercial and savings banks and human 

migration I perform further regressions examining the relationship between risk faced by banks 

and different types of migration flows into those banks’ local areas. I use the OLS multivariate 

model specified earlier in equation (1) however I only consider risk measured in 2008Q4: 

Riski,08Q4 = β0+β1INi,04-06+βCBi,06                (2) 

βCBi,06: β2logAssetsi,06 + β3logLeveragei,06 + β4Real Estate Loans (%Loans)i,06 + β5Securities(%Assets)i,06 +                      

β6Brokered Deposits (%Assets)i,06 + β7Cash(%Assets)i,06 + β8ALLL(%Assets)i,06 + β9ROE(%)i,06 

 Since I have already established the nonaccrual real estate loans ratio and NPL respond 

almost identically in my primary investigation, I only regress on the nonaccrual real estate loans 

ratio as my measure Riski,08Q4. Since I have already established that the optimal lag period to 

examine is two years, I only measure Riski,t in 2008Q4. Here I examine how the relationship 

changes when I regress different types of Gross Inflows on this risk measure.  

In addition to the specifications of equation (2), I use a secondary multivariate regression 

model of the Generalized Linear Models (GLM) specification to examine the relationship and 

provide additional confirmation that under a different modeling assumption the relationship 
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remains significant. More specifically, I use the GLM framework with a logit link function and 

binomial probability distribution. Papke and Wooldridge (1996) suggest this model as a more 

appropriate specification for fractional response variables, which allows for a bounded response 

variable between zero and one. This model assumes an exponential relationship between the 

independent variables and the dependent one, which may be more realistic given the skewness of 

the response variable. Furthermore, the GLM framework I use limits its output to a range 

between zero and one. The model is specified as: 

E[Riski,08Q4]= µ = g-1(β0+β1INi,2004-06+βCBi,06)                (3) 

βCBi,06: β2logAssetsi,06 + β3logLeveragei,06 + β4Real Estate Loans (%Loans)i,06 + β5Securities(%Assets)i,06 +                      

β6Brokered Deposits (%Assets)i,06 + β7Cash(%Assets)i,06 + β8ALLL(%Assets)i,06 + β9ROE(%)i,06 

Where g is the logit transformation and: β0+β1INi,2004-06+βCBi,06 = ln(µ/1-µ) 

 Table 5 shows the relationship between different types of inflows I examine and the rate 

of real estate nonaccrual loans in 2008Q4 when using the OLS specification in equation (1). 

Column (1) restates the regression results for 2008Q4, just as shown in column (1) of Table 3. 

Columns (2) through (5) show the results of regressing the four types of inflows using the OLS 

specification in equation (2). Column (2) shows the relationship between a bank’s real estate 

loan nonaccrual ratio and inflows from within the same state as that bank’s location. Column (3) 

shows the relationship between a bank’s real estate loan nonaccrual ratio and inflows from 

different states than that bank’s location.  Column (4) shows the relationship between a bank’s 

real estate loan nonaccrual ratio and only domestic inflows to the bank’s area. Lastly, column (5) 

shows the relationship between a bank’s real estate loan nonaccrual ratio and inflows to a county 

from foreign origins (immigration). 

 Similarly, Table 6 shows the GLM regression in equation (3) using total gross inflows in 
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column (1) and inflows broken down by source in columns (2) through (5). Using both the OLS 

and GLM specifications, I find that the relationship between a bank’s real estate loan nonaccrual 

ratio and it’s local area total gross inflows, same state inflows, different state inflows, and 

domestic inflows are each positive and significant to a one percent level. Foreign inflows are 

positively related to risk and are significant to a five percent level. Interestingly, the magnitude 

of the coefficient for inflows when using foreign flows is much larger than for any other types of 

flows. 

 When examining the effects using the equation (2) specification, we find that a one 

percent increase in inflows of the types in columns (1) through (4) in Table 5 lead to 

approximately a three basis points (one percent of one percent) increase in a bank’s nonaccrual 

real estate loans ratio. However, a one percent increase in foreign inflows leads to approximately 

a thirteen basis points increase in a bank’s nonaccrual real estate loans ratio. The magnitudes of 

coefficients when using the equation (3) specification show a similar result. Columns (1) through 

(4) in Table 6 show the coefficients for inflows equal approximately 0.01 while in column (5) 

the coefficient for inflows equals approximately 0.05. Using the GLM specification does not 

allow for the same interpretation of coefficients as OLS. While in OLS the coefficients represent 

the marginal effects of their variables, this is not the case for GLM. However, the magnitudes of 

the GLM coefficients still convey useful information regarding the relative influence of a factor 

on the dependent variable. A larger positive magnitude for a coefficient implies a greater 

influence of an independent variable on the dependent variable. 

 This finding is supported by research by Saiz and Watchter. The reason for the relatively 

larger impact of foreign inflows on local banks’ nonaccrual ratios is likely the inflated housing 
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prices in regions with foreign inflows. Since areas with high rates of immigration inflows 

experience faster housing market price appreciation, the houses purchased using real estate loans 

in these regions will be more expensive. This will result in borrowers taking out loans with larger 

principal payments as well as higher interest payments. Thus as a result of the higher debt 

burden, one would expect borrowers in these areas to have more difficulty fulfilling their loan 

obligations. In combination with the already low lending standards, the increase in home prices 

resulted in a greater proportion of borrowers lacking the means to pay their mortgages. Thus the 

loans made to borrowers in these areas entered nonaccrual status at higher rates than in areas that 

experienced little or no immigration. The areas with little or no immigration inflows had more 

stable and cheaper real estate market prices, decreasing the proportion of nonperforming loans 

held by banks servicing borrowers in the areas.  

Inflows by Region and Bank Risk 

Using the same cross sectional data on commercial and savings banks and human 

migration I perform regressions using the OLS multivariate model specified earlier and repeated 

below: 

Riski,08Q4 = β0+β1INi,04-06+βCBi,06                (2) 

βCBi,06: β2logAssetsi,06 + β3logLeveragei,06 + β4Real Estate Loans (%Loans)i,06 + β5Securities(%Assets)i,06 +                      

β6Brokered Deposits (%Assets)i,06 + β7Cash(%Assets)i,06 + β8ALLL(%Assets)i,06 + β9ROE(%)i,06 

I again only regress using the nonaccrual real estate loans ratio as my measure for 

Riski,08Q4 and examine risk as reported in 2008Q4. I examine the regional difference in the 

relationship between gross inflows and bank risk. In addition to the specifications of equation 

(2), I again use the GLM specification from earlier to examine the regional relationship and 

provide additional confirmation of significance under the different modeling assumptions 
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described in the previous subsection. The model is repeated here for convenience: 

E[Riski,08Q4]= µ = g-1(β0+β1INi,2004-06+βCBi,06)                (3) 

βCBi,06: β2logAssetsi,06 + β3logLeveragei,06 + β4Real Estate Loans (%Loans)i,06 + β5Securities(%Assets)i,06 +                      

β6Brokered Deposits (%Assets)i,06 + β7Cash(%Assets)i,06 + β8ALLL(%Assets)i,06 + β9ROE(%)i,06 

Where g is the logit transformation and: β0+β1INi,2004-06+βCBi,06 = ln(µ/1-µ)   

I divide banks into eight regions: Far West, Great Lakes, Mideast, New England, Plains, 

Rocky Mountains, Southeast, Southwest. The Bureau of Economic Analysis (BEA) created these 

regions for research purposes. The regions share geographic, socioeconomic, and political 

similarities that allow me to better control for unobserved regional characteristic differences that 

may be driving bank risk and migration. Table 7 shows a Kruskal-Wallis test of the means of 

real estate loan nonaccrual ratios for banks by region. I use this rank test of difference to account 

for heteroskedasticity of variance that would interfere with a one-way ANOVA analysis. 

Through the test, I confirm that the populations have significantly different means and proceed to 

investigate each region separately. 

Table 8 shows the results of the regression using the OLS specification in equation (2) 

by region. I find that there is a positive relationship that is significant to a five percent or better 

level between inflows and real estate loan nonaccrual ratios of banks in three regions. These 

regions are the Far West (column (1)), Mideast (column (3)), and Southeast (column (7)) 

regions. The magnitude of the effect suggests a six basis point increase in nonaccruals for each 

percentage inflow in the Far West and Southeast regions and a three basis point increase in the 

Mideast region. 

However, the results in Table 8 also show OLS specification that the Great Lakes region 

has a negative and significant to ten percent relationship between inflows and nonaccrual rate. 
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This is a surprising result since the Great Lakes region experienced high rates of foreclosures and 

mortgage difficulties during the recession (RealtyTrac). For this reason it is helpful to also 

consider the GLM specification results depicted in Table 9. The alternative model shown in 

equation (3) sheds light into whether or not this relationship should be considered conclusive. 

This is especially important due to the low level of significance exhibited by the coefficient for 

inflows in the Great Lakes region. 

The GLM results in Table 9 show that there is a significant positive relationship to at 

least a five percent level in the Far West (column (1)), Mideast (column (3)), and Southeast 

(column (7)) regions. This matches the results for these three regions shown using the OLS 

specification. However the relative magnitudes of the effects change, with the Mideast region 

having a larger coefficient than the Far West or Southeast regions. In the OLS specification, the 

other two regions had higher coefficients than the Mideast region so this is an interesting result. 

Overall, however, we can conclude that there is a significant and positive relationship between 

migration and bank risk in these three regions. 

It is important to note that using this specification, the Great Lakes region no longer 

exhibits a significant relationship between inflows and nonaccrual ratios (although it does remain 

negative). As a result, I cannot conclusively determine that there is a significant relationship 

between migration inflows and bank risk in the Great Lakes region. Instead I can only focus on 

the results for the three positive and significant regions. 

Thus using both specifications I find that the relationship exhibited when the regression 

in equation (1) is run using banks across the entire United State are primarily driven by 

relationships in three regions: Far West, Southeast, Mideast. Furthermore there is a surprising 
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negative relationship between inflows and nonaccrual ratios in the Great Lakes region. Although 

this result is inconclusive with respect to significance when considering the specification in 

equation (3), it is worth considering an alternative mechanism that may be driving this 

relationship based on regional factors. This leaves room for further investigation by future 

researchers. 

V. Conclusion  

 In this paper, I examine a sample of 7,595 commercial and savings banks at the end of 

2006 and explore the risk they face during the recession. I ask whether there is a significant 

relationship between this risk and human migration inflows to a bank’s local area during the 

period just prior to the recession. I take advantage of a unique period of peak subprime lending 

activities during 2004 through 2006 to measure the relationship. The average gross total inflows, 

as a percentage of bank’s local area population, in the sample is 22.33%.  

I measure risk through two key ratios, the first being the proportion of nonaccruing real 

estate loans the bank holds to total real estate loans. This measure allowed me to explore the 

direct effects of poor mortgage lending standards on a bank’s risk. This is because new migrants 

into a region are likely candidates to take out mortgages during the examined period of low rates 

and a real estate market enthusiasm. The second measure examines total loan portfolio risk 

through banks’ nonperforming loans ratios (NPLs), which are shown to be significant predictors 

of bank risk.  

 I measure risk on a quarterly basis from 2007Q2 to 2008Q4 and find that the relationship 

is significant and positive beginning after 2007Q4. Furthermore, the relationship becomes 

stronger and more significant as the time lag between migration and risk assessment widens. 
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Thus I conclude that the effective period to measure risk during the recession caused by 

migration flows is 2008Q4, after a lag period of two years. In my sample of banks, the average 

rate of nonaccrual loans for the real estate portfolio during 2008Q4 is 0.0210 while the average 

NPL is 0.0186. Using a linear multivariate regression, I find that each percentage increase in 

migration inflows over 2004 through 2006 leads to a three basis point increase in the rate of real 

estate nonaccruals as well as a three basis point increase in NPL. 

 I then investigate the relationship further using only the real estate nonaccrual loans ratio 

during 2008Q4 as a measure of bank risk. I find that the relationship is much stronger when 

examining foreign inflows than when examining various types of domestic inflows to an area. 

Using linear multivariate analysis I find that each percentage increase in foreign inflows is 

responsible for an approximately a thirteen basis point increase in the nonaccruing real estate 

loans ratio. I further investigate the relationships using a GLM multivariate analysis. The 

marginal effects cannot be easily interpreted, however the coefficient for foreign inflows is also 

larger than for domestic flows in this analysis.  

Lastly I examine the relationship by Bureau of Economic Analysis (BEA) region and find 

that the relationship is conclusively significant in three regions. These are the Far West, 

Southeast, and Mideast regions. I show that the relationship is positive and significant in three of 

these regions using both OLS and GLM multivariate analysis. Furthermore, I find that there is a 

negative relationship between migration flows and bank risk in the Great Lakes region. However 

this result is inclusive as it is only significant to a ten percent level using OLS analysis and not 

significant to a ten percent level using GLM analysis. 

These findings provide evidence of the potential for demographic flows to be used in 
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predicting risk faced by lending institutions during times of housing market optimism. This paper 

establishes a base for future investigation in an area of research that has yet to be thoroughly 

explored. Further investigation is encouraged on a regional basis using more data about local 

area characteristics. The relationship between migration and bank risk can additionally be 

examined through alternative measures of migration and bank risk. By establishing a conclusive 

relationship, this paper provides bank management and industry regulators with an additional 

leading indicator to be used for the detection of conditions that increase risk faced by lending 

institutions. Thus migration flows can be tracked in order to recognize environments that may 

lead to turmoil in the banking industry. 
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Table	  7	   	   	  
Kruskal-‐Wallis	  
Test	   Number	   Rank	  Sum	  
BEA	  Region:	   	   	  
Far	  West	   441	   1.88E+06	  
Great	  Lakes	   1,368	   5.77E+06	  
Mideast	   515	   1.84E+06	  
New	  England	   283	   9.94E+05	  
Plains	   1,897	   6.54E+06	  
Rocky	  Mountains	   328	   1.27E+06	  
Southeast	   1,777	   7.52E+06	  
Southwest	   960	   2.84E+06	  
	   	   	  

Chi-‐Squared	  =	  341.986	  with	  7	  d.f.	  
Probability	  =	  0.0001	  
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