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1 Description of Variables in the Equifax Data 
The Equifax loan data capture the financial lives of California residents before and during the recent 

economic crisis in remarkable detail, covering a yearly average of over 400 million loans with scheduled 

payments of $22 billion per year over the five years. We observe these loans at close to the individual 

loan level. So that readers can better understand the data, we present an example. Each row describes the 

number of loans and their payment status for a given loan type (e.g. credit card, auto loans, first 

mortgages). The example below shows one line of the data for a subset of our variables:  

 

 Loan category  
Number of loans in each payment status 

category 

Date Product Vintage 
Original 

Score 

Current 

Score 
ZIP Current  

30 days 

delinquent 

90 days 

delinquent 

200811 
Bank 

Card 
1997Q1 4 3 ***** 1 0 1 

 

This line describes the current standing as of November 2008 (date) of two bank-issued credit card 

accounts opened in the first quarter of 1997 (vintage) in a particular zip code. At the time of opening the 

accounts, both borrowers scored 4 for credit status (original credit score of 700-850), but scored 3 in 

November 2008 (current credit score of 660-699). Of those borrowers, one is current on her account in 

November 2008 and the other is 90 days delinquent. The line shows only two credit card loans because 

only two existed in the zip code with all of these characteristics (e.g., opened in the first quarter 1997, 

with original risk 4, etc.).  

Besides these variables, the data also contain information on the number of loans delinquent at least 60 

days, at least 120 days, currently in bankruptcy, and recently closed. A separate set of variables also 

describes the balances in each of these categories. On this same line, for example, we could observe that 

loan repayments of $1000 are current with $1500 being 90 days delinquent. 
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2 Additional Delinquency Robustness Checks 
 

In the paper, we show a scatterplot of residual vote percent on the change 90+ day delinquency rate 

(2006-2008). Here is just the simple scatterplot. 

 

 

2.1 Migration 

Another alternative explanation for the relationship between voting and our measures of financial distress 

is outmigration of whites. Whites may be more able, on average, to leave zip codes with rising 

delinquencies and foreclosures. If so, the departure of whites―who are more likely to vote 

Republican―from afflicted neighborhoods could make it appear as if rising delinquencies lead to more 

Democratic votes. 

To address this concern, we would ideally measure white migration between the 2004 presidential 

election, before the crisis, and the 2008 presidential election. Since white percent is unavailable in those 

years, we instead measure the percentage change between 2000 and 2010. In column 4 of the table below 

(the first three columns are the results from Table 1 for comparison purposes), we added variables for 

black, white, and Hispanic migration into the zip code. White migration into zip codes fails to 
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significantly hurt Obama's vote share―compared to the omitted category which consists mostly of Asian-

Americans―though black migration into zip codes does correspond with higher Obama vote share. Most 

importantly, including these variables gives a similar result for the key delinquency coefficient, indicating 

that white outmigration does not give rise to the delinquency effect. 

We report in Table 2 (item B) the coefficient obtained when we include controls for net white migration 

into the zip code, net African-American migration, and net Hispanic migration, each from 2000 to 2010.  
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2.2 Ceiling Effects 

Another alternative explanation for these findings arises from ceiling effects. Some urban areas of 

California, such as San Francisco, voted Democratic at higher rates before 2008 and also largely avoided 

the housing crisis. If strongly Democratic areas could not shift much more in 2008 because they were up 

against a vote share ceiling and these areas also happened to avoid the housing crisis, then ceiling effects 

could make it appear as if delinquencies helped the Democratic ticket.  

To address this concern, the figure below reproduces the Figure 2 scatterplot—change in Democratic 

presidential vote share by the percent of mortgages 90 days delinquent—but does so separately for each 

quartile of 2004 Democratic presidential vote share. The picture shows that delinquencies corresponded 

with a greater shift towards the Democrats across all quartiles, with the effect being of similar strength in 

the first three. As expected, the slope is less steep in the fourth quartile (the most Democratic zip codes), 

though still present. The figure also reveals that this quartile experienced similar delinquencies to other 

areas, on average. The mean delinquency rate change in the fourth quartile of 2008 Democratic vote was 

5.7, compared to 5.8, 5.6, and 5.0 for the third, second, and first quartiles, respectively. In short, ceiling 

effects in heavily Democratic neighborhoods do not appear to be driving our results.  
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Note: Best fit lines are from state as local polynomial command and we weight by ZIP Code total vote. The change in 

delinquency rates is measured between 2006 and 2008.   
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2.3 Standardizing the Mortgage Delinquency Rate 

An alternative to rescaling the mortgage delinquency variables as we do in the paper is to standardize 

them. In the table below, we show the results we would obtain in Table 1 were we to standardize the 

delinquency rate. 
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2.4 Effects for Loans of Different Types 

While delinquencies on loans of different types sometimes correlate quite strongly, there is enough 

independent variation to consider estimate some separate impacts on voting. Before doing so, the table 

below shows the zip-code level correlation between all 11 types of loans. Most correlate positively with 

each other with the exceptions of the retail credit cards and student loans. 

 

Correlation between the 2006-2008 change 90+ day delinquency rates by loan type: 

 

 

1 2 3 4 5 6 7 8 9 10 11 

1 Auto loan from bank  1.00   

         
2 Auto loan from non-bank  0.38 1.00 

         
3 Bank credit card  0.50 0.60 1.00 

        
4 Consumer finance unsecured  0.45 0.57 0.88 1.00 

       
5 First mortgage gov. agency  0.46 0.54 0.79 0.77 1.00 

      
6 First mortgage nongov. agency  0.51 0.60 0.84 0.82 0.84 1.00 

     
7 Home-equity installment  0.41 0.48 0.66 0.66 0.70 0.84 1.00 

    
8 Home-equity revolving  0.46 0.55 0.79 0.77 0.78 0.89 0.80 1.00 

   
9 Other consumer  0.34 0.25 0.50 0.46 0.39 0.43 0.35 0.43 1.00 

  
10 Retail credit cards  -0.12 0.07 0.05 0.11 -0.08 -0.16 -0.17 -0.04 -0.05 1.00 

 
11 Student loans  0.03 0.02 0.05 0.04 -0.03 -0.02 -0.05 0.02 0.09 0.04 1.00 
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The figures below present the effect of 90-day delinquencies in 2008 for each of the 11 types of loans in 

the data. The first figure shows the estimates after we have recoded the variables to vary between 0 and 

one. The second figure, on the next page, shows the estimates after we standardized these variables to 

have a mean of zero and a standard deviation of one. Each coefficient in the figures shows the effect 

estimated in a separate model that includes controls for demographics and baseline income (the model in 

column 3 of Tables 1). For all loan types except student loans, the effects are statistically significant and 

similar in size, ranging from 5 to 15 percentage points.
1
 The plot of standardized coefficients shows that a 

one standard deviation change in loan delinquencies corresponds to about a one standard deviation change 

in vote change. The results also are robust to other thresholds for loan delinquency such as 30+, 60+, or 

120+ days. Moreover, five of the eight loan types in the figures below continue to have statistically 

significant effects when controlling for first mortgages. These findings suggest that general economic 

distress is what matters, not just the mortgage crisis.  

 

Effect of 2006-08 Change in Mortgage Delinquency on Presidential Voting for Each Loan Type 

Delinquency change variables coded to vary between 0 and 1. 

Note: Each coefficient is estimated separately using the model in Table 1, Column 3. 

  

                                                           
1 Student loans generally have much more flexible repayment options and fail to show the same 
increase in delinquencies before the 2008 election. 
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Effect of 2006-08 Change in Mortgage Delinquency on Presidential Voting for Each Loan Type 

Delinquency change variables standardized to mean equals 0, standard deviation equals 1. 

 

 

Note: Each coefficient is estimated separately using the model in Table 1, Column 3.  
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3 Prime versus Subprime Delinquencies 
In the paper, we mentioned that prime delinquency growth predicts vote better than does subprime 

delinquency growth. Here we present the evidence. The table below reproduces Table 1 but breaks the 

measure of delinquency growth into two separate measures for prime loans and subprime loans, using the 

standard credit score cut off of 660 at the time of origination. We can break the loans into these categories 

because the Equifax data contain the borrowers' credit scores (in one of four possible ranges) at the time 

of the loan origination. The table shows that the change in the share of prime mortgages that are 90+ days 

delinquent is much more predictive of change in vote than is change in the share of subprime mortgages 

that are 90+ days delinquent. This result may arise in part because prime loans are much more common, 

constituting almost 80% of first mortgages. But, even in places where subprime loans are almost as 

common as prime loans, delinquencies on prime loans are still substantially more predictive of zip code-

level presidential voting. The pattern in the table below remains even when we restrict the sample to the 

quartile of zip codes with the highest share of subprime loans, in which almost 45 percent of loans are 

subprime. 
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The effect of prime versus subprime delinquencies on vote 

Dependent variable: Democratic share of two-party presidential vote, 2008       

Level of analysis: Zip code (1) (2) (3) 

 

      

Change in share of subprime mortgages 90+ days delinquent, 2006-2008 5.12* 4.98 2.58 

  (2.94) (3.02) (3.17) 

Change in share of prime mortgages 90+ days delinquent, 2006-2008 9.23*** 7.36*** 9.60*** 

  (1.98) (2.03) (2.12) 

Democratic vote share, 2004 0.90*** 0.90*** 0.89*** 

  (0.0095) (0.01) (0.0095) 

Percent black, 2000  
0.02 0.035* 

   
(0.018) (0.018) 

Percent white, 2000  
0.0059 0.00059 

   
(0.013) (0.013) 

Percent hispanic, 2000  
0.015 0.034** 

   
(0.011) (0.014) 

Average income, 2001   
0.055*** 

    
(0.011) 

Average income squared, 2001   
-0.00021*** 

    
(0.000055) 

Average income cubed, 2001   
2.0e-07*** 

    
(5.90E-08) 

Constant 7.44*** 7.32*** 6.26*** 

  (1.62) (1.59) (1.65) 

     

Observations 1,377 1,377 1,377 

R-squared 0.983 0.984 0.984 

Note: Since we control for Democratic vote share in 2004 (the lagged dependent variable), this is a model of change in Democratic vote share 
(see Finkel 1995). Robust standard errors clustered at the county level.  Weighted by the number of zip-code registered voters.  *** p<0.01, ** 

p<0.05, * p<0.1 
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4 Local Economic Voting, Delinquencies, and the Origins of the Recession 
Earlier versions of the article reported the analysis we present in this SI section, which further vets our 

findings by considering the long run of decisions that households made in the years before the 2008 

election. Here, we show that zip codes that increased their total amount of leverage in the years of the 

credit bubble (2002-2006): A) experienced the most delinquencies, and B) were the ones that turned 

against the incumbent party the most. These results show that the voting results are based in leverage 

increases made long before Election Day, the same leverage increases well understood to have helped 

precipitate the recession. 

We can then test whether these zip codes shifted their votes away from the Republican Party in 2008 

more so than did others. If they did, it would further confirm our findings because these predictions stem 

from an understanding of the origin of the recession and rely on data from long before the election. 

In a series of provocative articles, Mian and Sufi examine the origins of the Great Recession, using data 

largely unavailable for earlier recessions (Mian and Sufi 2009; Mian and Sufi 2010a; Mian and Sufi 

2010b; Mian and Sufi 2011). One of their key results is that the recession began first in counties with the 

greatest increases in household debt relative to income between 2002 and 2006 (Mian and Sufi 2010b). 

These counties showed a sharp relative decline in durable consumption, falling house prices, rising 

delinquencies, and rising unemployment before Election Day in 2008. The recession then spread to other 

counties, they find, but did so primarily after the election. 

If Mian and Sufi’s findings hold up at the zip-code level in California, we should therefore be able to 

predict which zip codes experienced the recession by Election Day: those with the largest increases in 

leverage between 2002 and 2006. The Equifax data make it possible to measure increases in the debt-to-

income ratio because the data include loan origination dates. For example, we observe the number of 

loans in a zip code originating in the first quarter of 2002. Consequently, we can measure the increase in 

debt across all loan types from 2002 to 2006. We combine this debt increase variable with zip-code 

income from the Internal Revenue Service (IRS) to estimate the change in the debt-to-income ratio during 

that time. 

The figure below reveals that the Mian and Sufi result for delinquencies successfully replicates at the zip-

code level in California. It shows a strong relationship between the 2002-2006 increase in leverage and 

mortgage delinquencies in 2008 (weighted by zip-code population). In zip codes with the smallest 

increases in leverage, only about 2.5% of mortgages were delinquent in 2008. In zip codes with the 

largest increases, however, the mortgage delinquency rate averaged 15%. Altogether, the leverage 

increase explains more than 40% of the variation in delinquencies. Further analysis shows that a zip 

code’s demographics and baseline income do not account for this pattern, consistent with Mian and Sufi’s 

(2009) finding that the credit expansion was driven by increases in credit availability rather than credit 

demand. Moreover, we also find that leverage increases before 2002 have little effect on delinquencies, 

suggesting that only increases during the unusual 2002-2006 period matter (see below). 
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Mortgage Delinquencies and the Increase in Household Debt from 2002-2006 

Note: Stata's fpfitci command was used to create this graph, weighted by zip-code population. 

One outlier each on left and right dropped. 
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Did zip codes with the greatest leverage increases also shift their vote most against the Republican ticket 

and towards the Democratic ticket in 2008? To answer this question, we reestimate the models in columns 

1 and 3 of Table 1 (in the paper), but replace the delinquency variable with the change-in-leverage 

variable. We report these reduced form estimates in the table below. When we control for demographics, 

the zip codes with the largest increases in leverage do indeed punish the Republican ticket more in 2008, 

shifting an additional 6.7 percentage points towards the Democratic presidential ticket, an effect that is 

highly significant. Increases in household debt from 2002 to 2006 hurt the incumbent party later when 

people started to default on those loans. 

2002-2006 Increases in Household Debt and 2008 

Presidential Voting   

      

Dependent variable: Democratic share of two-party presidential vote, 2008 

Level of analysis: Zip code     

  (1) (2) 

      

Change in debt-to-income ratio 2002-2006 8.65*** 6.67*** 

  (1.61) (1.50) 

Democratic vote share, 2004 0.91*** 0.89*** 

  (0.011) (0.0090) 

Percent black, 2000   0.036* 

    (0.018) 

Percent white, 2000   -0.0024 

    (0.013) 

Percent hispanic, 2000   0.053*** 

    (0.014) 

Average income, 2001   0.039*** 

    (0.011) 

Average income squared, 2001   -0.00012** 

    (0.000051) 

Average income cubed, 2001   1.1e-07* 

    (5.3e-08) 

Constant 8.62*** 7.55*** 

  (1.04) (1.45) 

      

Observations 1,386 1,386 

R-squared 0.981 0.984 

Note: Robust standard errors clustered at the county level. Weighted by the number of 

zip-code registered voters. *** p<0.01, ** p<0.05, * p<0.1 
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4.1 Note on Debt-To-Income Calculations 

For the analysis on the previous pages, we calculate the change in the debt-to-income ratio from 2002 to 

2006 using the household loan data from Equifax and zip code income data from the IRS. To estimate 

debt from the former dataset, we consider the total sum of outstanding loan balances in 2002 and 2006, 

respectively.  

Our zip code income data come from the IRS’s Statement of Income database. We observe these data for 

all California zip codes with at least 250 tax filers in a given year. The variable that we focus on in these 

data is adjusted gross income, which measures the total level of income in the zip code. 

To estimate zip-code level income in 2002 and 2006, we use the adjusted gross income reported in those 

data for 2002 and 2005. We use the 2005 value to proxy for 2006 income because 2006 income is not 

available for purchase. We then divide the outstanding debt from the Equifax data by these zip code 

income measures to estimate the debt-to-income ratio in the zip code for 2002 and 2006. Finally, we 

calculate the percentage change in the debt-to-income ratio from 2002 to 2006 by taking the log of the 

2006 ratio and subtracting the log of the 2002 ratio. 

In principle, we could use these population data to examine the crisis, but the economic downturn fails to 

appear clearly in the IRS income data. Income stays mostly flat from 2007 to 2008, which might occur 

because 2008 income is the average over the course of the year, while we observe a snapshot on 

November 1 in the loan delinquency data.  
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4.2 Further Vetting the Debt-to-Income Ratio Effect on Delinquency Rates 

In the figure we present earlier in this SI section, we show a strong relationship between the 2002-2006 

increase in leverage and mortgage delinquencies in 2008. In fact, the leverage increase explains more than 

40 percent of the variation in delinquencies. 

In the regressions reported below, we show that a zip code’s demographics or baseline income do not 

account for this pattern, consistent with Mian and Sufi’s (2009) finding that the credit expansion was 

driven by increases in credit availability rather than credit demand. Moreover, we also find that debt 

increases before 2002 have little effect. In columns 3-4, we report results where we control for the 

percentage increase in debt in the zip code from 1998 to 2002. We use debt here rather than the debt-to-

income ratio because we do not have an estimate of income for 1998. We obtain similar results for 2002-

2006 if we consider the percentage increase in debt for those years, as well. 

Robustness Checks for the Origin of the Recession 

 

  

Table S2: Robustness Checks for Origins of the Recession

Dependent variable: Mortgage delinquency rate, 2008

Level of analysis: Zip code

(1) (2) (3) (4)

Debt-to-income ratio increase, 2002-2006 6.13*** 5.89*** 6.35*** 6.03***

(0.37) (0.30) (0.33) (0.29)

Debt increase (percentage), 1998-2002 -1.81 -1.21*

(1.19) (0.71)

Percent black, 2000 0.084*** 0.071*** 0.076*** 0.066***

(0.021) (0.012) (0.018) (0.013)

Percent white, 2000 0.017 0.020 0.017 0.020

(0.025) (0.020) (0.025) (0.020)

Percent hispanic, 2000 0.092*** 0.064*** 0.088*** 0.061***

(0.020) (0.0097) (0.018) (0.010)

Average income, 2001 -0.071*** -0.070***

(0.018) (0.017)

Average income squared, 2001 0.00026*** 0.00025***

(0.000064) (0.000061)

Average income cubed, 2001 -2.4e-07*** -2.3e-07***

(6.2e-08) (6.1e-08)

Constant -10.5*** -6.27*** -8.69*** -5.14***

(1.88) (0.74) (1.85) (1.30)

Observations 1,090 1,090 1,090 1,090

R-squared 0.626 0.660 0.628 0.661

Note: Robust standard errors clustered at the county level. *** p<0.01, ** p<0.05, * p<0.1
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4.3 Placebo Checks 

As described earlier in this SI section, the increase in the debt-to-income ratio from 2002 to 2006 strongly 

predicts the increase in loan delinquencies from 2006 onwards. In addition, that increase in debt predicts 

presidential voting very strongly, as shown above. Would the increase in debt have predicted increased 

Democratic vote share in 2008 if not for the increased levels of economic distress that it led to? Put 

another way, would the increase in debt have led to increased Democratic vote share in 2008 if the crisis 

had not happened? 

To provide some evidence on this point, we used the loan origination dates to identify the increase in debt 

that occurred from 2002 to 2004. If the increase in debt was having some impact on Democratic vote 

share separate from its impact on loan delinquencies, we would expect that debt increase to predict 

increased vote share for the Democrats in 2004. 

In the table below, we consider the impact that the 2002 to 2004 debt increase had on presidential voting 

in 2004 and 2008. The results show that the debt increase does not predict Democratic vote share in 2004, 

but strongly predicts it in 2008. Therefore, the effect of the debt increase on presidential voting appears to 

occur only after that leverage translated into higher levels of economic distress. 

Debt Increases Only Affect Election Outcomes after Delinquencies Start Rising

  

Table S3: Debt Increase Only Affects Election Outcome After Delinquencies Start to Happen

Dependent variable: Democratic percent margin of two-party presidential vote, 2008

(1) (2) (3) (4) (5) (6)

Change in debt-to-income ratio 2002-2004 6.55 1.21 -0.99 4.38** 8.36*** 7.31***

(4.43) (2.87) (2.98) (2.12) (2.46) (2.43)

Democratic vote share in previous election 1.01*** 1.09*** 1.08*** 0.91*** 0.88*** 0.87***

(0.030) (0.043) (0.041) (0.011) (0.0098) (0.0093)

Percent black, 2000 -0.071*** -0.053** 0.052*** 0.063***

(0.022) (0.021) (0.017) (0.018)

Percent white, 2000 0.037 0.030 0.0016 -0.0026

(0.034) (0.034) (0.014) (0.013)

Percent hispanic, 2000 -0.083*** -0.060*** 0.050*** 0.063***

(0.011) (0.012) (0.011) (0.014)

Average income, 2001 0.064*** 0.034***

(0.020) (0.012)

Average income squared, 2001 -0.00026** -0.00012**

(0.00013) (0.000055)

Average income cubed, 2001 2.6e-07* 1.1e-07**

(1.4e-07) (5.6e-08)

Constant -5.79 -6.29 -7.05 9.20*** 6.12*** 5.66***

(3.88) (5.28) (5.46) (1.75) (1.98) (1.90)

Observations 1,412 1,386 1,386 1,386 1,386 1,386

R-squared 0.947 0.961 0.962 0.978 0.982 0.983

2004 2008
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5 QCEW Robustness Checks 

5.1 Change in the Economy over the Year before the Election 

In the paper, we present the main results and a host of robustness checks for the QCEW findings in Tables 3 and 4. Here, 

we repeat those results and robustness checks for the one-year average change in employment and wages, instead of the 

six-month change examined in the paper.  

 

In the table, we start by reporting the coefficient for one-year changes in economic conditions for the three regressions in 

Table 3. Then we repeat the robustness checks reported in Table 4. Across the specifications, we find that the one-year 

change in the local economy has approximately the same impact on incumbent party vote share as the change in the six 

months before the election. 

 

 

 

 

 

 

  

Robustness of Local Economy's Effect for QCEW: One-Year Change

Effect of mean of wage 

and employment 

growth (SE)

Regressions from Table 4 Using One-Year Change

Regression from Column 1 9.9 (1.2)

Regression from Column 2 6.1 (1.0)

Regression from Column 3 6.0 (1.0)

Regression from Column 4 5.9 (1.0)

Regressions from Table 5 Using One-Year Change

Smallest effect excluding elections individually and reestimating 4.1 (0.9)

All controls interacted with election-year indicators 3.6 (0.8)

With lagged annual wage 7.2 (1.0)

With lagged annual wage, squared, and cubed 7.0 (1.0)

With population growth 5.9 (1.0)

Counties with 25,000 voters or more (no weights) 4.9 (1.2)

Counties with 50,000 voters or more (no weights) 5.9 (1.4)

Employment plus wages not mean deviated 1.9 (0.9)

Employment growth 0.9 (1.0)

Wage growth 4.9 (1.0)

With lagged annual wage 5.9 (1.0)

Note: All models in the lower panel are based on Table 5, Column 2. Robust standard errors 

clustered at the county level. Weighted by the total number of voters.
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5.2 Wage Growth As the Economic Measure 

In the paper, we measure economic conditions according to the average of employment and wage growth in the six 

months before the election. The results in Table 4 suggest that most of the economy’s impact was picked up by wage 

growth and much less by employment. Here, we show further results indicating that wage growth appears to account for 

most of the impact of our measure of local economic conditions. In fact, as shown below, we obtain similar estimates for 

wage growth alone. 

 

 

  

Robustness of Local Economy's Effect for QCEW: Wage growth

Effect of mean of wage 

growth (SE)

Regressions from Table 4 Using One-Year Change

Regression from Column 1 6.3 (1.1)

Regression from Column 2 4.9 (0.9)

Regression from Column 3 5.1 (1.0)

Regression from Column 4 5.0 (1.0)

Regressions from Table 5 Using One-Year Change

Smallest effect excluding elections individually and reestimating 3.7 (1.0)

All controls interacted with election-year indicators 3.5 (0.7)

With lagged annual wage 5.3 (1.2)

With lagged annual wage, squared, and cubed 5.0 (1.1)

With population growth 5.0 (1.0)

Counties with 25,000 voters or more (no weights) 5.2 (1.1)

Counties with 50,000 voters or more (no weights) 4.9 (1.2)

Employment plus wages not mean deviated 4.7 (0.9)

Employment growth 0.9 (1.0)

Wage growth 4.9 (1.0)

With lagged annual wage 5.9 (1.0)

Note: All models in the lower panel are based on Table 5, Column 2. Robust standard errors 

clustered at the county level. Weighted by the total number of voters.
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5.3 Incorporating Elections from 1976 – 1988 in the QCEW Analysis 

The forerunner to the QCEW, the Universe Database (UDB), is available with less detail and some data problems back to 

1975, problems that led to the development of the QCEW in 1990 (see Konigsberg et al. 2005). While the earlier data lack 

information on six-month changes in wages and employment, they do have nearly complete yearly employment and wage 

totals for the years after 1977. To estimate the impact of the local economy back to 1976, we pool the two data sets and 

calculate the change in average wages and employment in the year before the election rather than in the six months before. 

The results are broadly similar. If we estimate the regression in column 3 of Table 3, we obtain a coefficient of 4.95 

(standard error of 0.85), similar to the estimate for the later data. 

In the figure below, we present the estimates for each of the ten elections from 1976-2012, using the regression model in 

column 3 of Table 3. To obtain these estimates, we interact the economic measure with the year effects. We also include 

state-year effects so that the estimates are identified by variation within states in a given year. Despite potential problems 

with the earlier data, we find a reasonably consistent effect of the local economy, with the exceptions of 1976 (wrong 

sign) and 1992 and 1996 (essentially zero). The wrongly signed estimate for 1976 may arise because the data are 

incomplete at the county-level until 1977, and approximately 23% of counties are missing in 1976.The confidence 

intervals narrow in later years when data quality is higher. Over the last ten elections, the data reveal a consistent pattern 

of the local economy having an impact on presidential voting. 
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Figure 9: Effects of Wage and Employment Growth on Presidential Voting in Elections since 1976
Note: Coefficients are from a regression model l ike that in Table 4, Column 3, and includes state*year fixed 

effects, with standard errors clustered at the county level. As in Table 4, average wage and employment 

growth is interacted with the Democratic incumbent indicator (1 = Democrat, -1 = Republican). The wrongly-

signed estimate for 1976 may arise because the data are incomplete at the county-level until  1977, and 

approximately 23% of counties are missing in 1976.
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6 Validity of Loan Delinquency and QCEW Measures 

6.1 Correlations between National Level Measures of the Economy, 1947-2015 

In the paper, we focus on two population measures on the local economy: the mortgage delinquency rate and QCEW 

measures of the nonagricultural employment and wages. In the retrospective voting literature, these latter two measures 

are rarely used and so readers may wonder how they relate to other economic measures and whether they predict vote for 

the incumbent party’s presidential candidate at the national level. 

In the table below, we show the correlations between our measures and those, such as per capita GDP growth, at the 

national level from 1947 to 2015. As the table shows, these measures correlate highly with each other. For instance, the 

percent change in the number of nonagricultural jobs correlates at 0.79 with the change in real per capita GDP, 0.62 with 

the percent change in real disposable income, -0.76 with the percent change in the mortgage delinquency rate, and -0.83 

with the change in the unemployment rate. These high correlations suggest that these measures are capturing similar 

elements of the economy. Principal component factor analysis also suggests that one underlying factor captures the 

variance in these variables (first factor eigenvalue 3.56, second factor eigenvalue 0.88). 

 

6.1 Correlations between national level measures of the economy, 1947-2015 

 1 2 3 4 5 

1. Real per capita GDP growth  

    (1947-2015) 

1.00     

2. Real disposable income growth 

    (sample, 1960-2015) 

0.72 1.00    

3. Mortgage delinquency rate growth 

    (population, 1992-2015) 

-0.62 -0.46 1.00   

4. Employment growth (nonagricultural)   

    (population at county level, 1947-2015) 

0.79 0.62 -0.76 1.00  

5. Unemployment rate change 

    (sample, 1947-2015) 

-0.85 -0.51 0.79 -0.83 1.00 

Note: Mortgage delinquency rate only available from 1991 onwards. Sources: Real per capita GDP growth (Account Code: 

A939RX0) and real disposable income growth (Account Code: A939RX0 ) are from the Bureau of Economic Analysis, Mortgage 

delinquency growth rate is from Board of Governors of the Federal Reserve System (link), Employment growth (link) and 

unemployment rate (link) are from the Bureau Labor Statistics. Note that the employment growth (nonagricultural) measure is sample-

based at the national level, but estimated with precision (especially after revisions). We could use the population-based measure from 

the QCEW but it only goes back to 1990 (in a more primitive form back to 1976). The government continues to collect the sample-

based measure because it’s available 15-20 days after the end of the month, whereas the QCEW becomes available about five months 

later. 

 

 

 

  

https://research.stlouisfed.org/fred2/series/DRSFRMACBS
http://www.bls.gov/cps/cpsaat01.htm
http://data.bls.gov/timeseries/LNS14000000
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6.2 Predicting Vote Choice with National Measures of the Economy 

Given the correlations above, one would expect that all these variables would also predict change in the incumbent 

president’s vote margin at the national level. In the next two regression tables, we show that they do. We regress the 

incumbent party’s popular vote margin on each of these variables. In the first table, we rescale all the economic variables 

to vary between 0 and 1. In the second table, we rescale all the variables to have a mean of 0 and a standard deviation of 1. 

Regardless of the scaling, the tables show that these economic measures predict incumbent party vote margin roughly 

equally well. Researchers often focus on GDP and disposable income, but these tables show that change in the number of 

nonagricultural jobs or change in mortgage delinquencies do equally well. In fact, in both tables, change in the number of 

nonagricultural jobs outperforms all other variables. For the change in mortgage vacancies, we only have data for 

elections since 1992, but the coefficient for this variable is nevertheless similar in size to other variables, and although not 

significant at conventional levels, its larger standard error is roughly proportional to the decrease in the number of cases. 

 

Explaining incumbent party vote margin in presidential elections, 1948-2012  

Explanatory variables recoded to 0-1. 

DV: Incumbent party vote margin (1) (2) (3) (4) (5) 

      

      

Real per capita GDP growth 30.75     

 (18.39)     

Real disposable per capita income growth  41.61    

  (17.09)    

Mortgage delinquency rate growth   -31.92   

   (22.98)   

Employment growth (nonagricultural)    46.41  

    (13.07)  

Unemployment rate change     -45.3 

     (16.12) 

Constant -13.04 -18.81 11.76 -29.78 19.36 

 (10.59) (9.71) (8.44) (9.76) (5.83) 

      

Observations 17 17 6 17 17 

R-squared 0.16 0.28 0.33 0.46 0.35 

Standard errors in parentheses 
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Explaining incumbent party vote margin in presidential elections, 1948-2012  

Explanatory variables standardized (mean = 0, standard deviation = 1). 

DV: Incumbent party vote margin (1) (2) (3) (4) (5) 

      

      

Real per capita GDP growth 6.18     

 (3.70)     

Real disposable per capita income growth  8.08    

  (3.32)    

Mortgage delinquency rate growth   -6.96   

   (5.01)   

Employment growth (nonagricultural)    8.94  

    (2.52)  

Unemployment rate change     -8.84 

     (3.14) 

Constant -13.04 3.50 11.76 -29.78 19.36 

 (10.59) (2.31) (8.44) (9.76) (5.83) 

      

Observations 17 17 6 17 17 

R-squared 0.16 0.28 0.33 0.46 0.35 

Standard errors in parentheses 
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6.3 Correlation between County-Level Economic Measures 

 

County-level data are generally available from 1988 to 2014. Mortgage delinquency growth is only available for 2008 and 

2004 at the county level. 

 

 

1. 2. 3. 4. 5. 

1.  Median income growth cor =     1  

         SAIPE  (sample based) obs =52308  

         

2. Unemployment rate growth -0.01 1    

      BLS   (sample) 52308 73847    

      

3. Wage growth (QCEW) 0.09 -0.03 1   

       (population) 33841 55380 55380   

      

4. Employment growth (QCEW) 0.14 -0.25 0.134 1  

       (population) 33841 55380 55380 55380  

      

5. Mortgage delinquency growth -0.17 0.42 -0.19 -0.19 1 

        Equifax (population) 6142 6142 6141 6141 6142 

 

     

Note: Weighted by county population. 
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6.4 Correlation between State-Level Economic Measures 

 

State-level data are from the county-level measures mentioned on the previous page but aggregated to the state level and 

weighted by county population. 

 

1. 2. 3. 4. 5. 

1.  Median income growth cor =    1  

         SAIPE  (sample based) cor =  816  

         

2. Unemployment rate growth -0.02 1    

      BLS   (sample based) 816 1152    

      

3. Wage growth (QCEW) 0.20 -0.07 1   

       (population) 528 864 864   

      

4. Employment growth (QCEW) 0.28 -0.36 0.21 1  

       (population) 528 864 864 864  

      

5. Mortgage delinquency growth -0.40 0.75 -0.667 -0.44 1 

        Equifax (population) 96 96 96 96 96 

 

     

Note: Weighted by state population. 
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6.5 Factor Analysis for State-Level Measures 

The factor analysis below includes all measures, which limits it to just two years, 2004 and 2008, because of the 

availability of the mortgage delinquencies variable. If we exclude that variable so that other years are incorporated, the 

results remain similar, again with one dominant factor (eigenvalue on the second factor is 0.83). 

 

. factor  income_change unemployment_change wages_change employ_change d90_change    [aw=PopCen00],pcf 

(sum of wgt is   4.8416e+07) 

(obs=96) 

 

Factor analysis/correlation                        Number of obs    =       96 

    Method: principal-component factors            Retained factors =        1 

    Rotation: (unrotated)                          Number of params =        5 

 

    -------------------------------------------------------------------------- 

         Factor  |   Eigenvalue   Difference        Proportion   Cumulative 

    -------------+------------------------------------------------------------ 

        Factor1  |      3.02401      2.06270            0.6048       0.6048 

        Factor2  |      0.96131      0.48489            0.1923       0.7971 

        Factor3  |      0.47642      0.12467            0.0953       0.8923 

        Factor4  |      0.35175      0.16524            0.0703       0.9627 

        Factor5  |      0.18651            .            0.0373       1.0000 

    -------------------------------------------------------------------------- 

    LR test: independent vs. saturated:  chi2(10) =  224.25 Prob>chi2 = 0.0000 

 

Factor loadings (pattern matrix) and unique variances 

 

    --------------------------------------- 

        Variable |  Factor1 |   Uniqueness  

    -------------+----------+-------------- 

    income_cha~e |   0.5922 |      0.6493   

    unemployme~e |  -0.8813 |      0.2232   

    wages_change |   0.7553 |      0.4296   

    employ_cha~e |   0.7676 |      0.4107   

      d90_change |  -0.8584 |      0.2631   

    --------------------------------------- 
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6.6 Regressions at the County and MSA Level 

The table below shows that the sample-based measures improve their vote-predicting performance when aggregated to the 

Metropolitan Statistical Area. In each column, Democratic presidential vote share is regressed on one of the local 

economic measures (interacted with an indicator for Democratic versus Republican incumbent, as in Table 3 of the paper). 

Median income growth significantly predicts presidential vote share in the wrong direction at the county level but in the 

correct direction (though not statistically significant) when aggregated to the MSA level. Unemployment rate growth 

always has the right sign (negative) but increases substantially in magnitude and statistical significance when aggregated 

to the MSA level, which is again consistent with the measurement error explanation. 

The two population measures—wage growth and employment growth from the QCEW—both improve somewhat when 

aggregated. This increase may arise because these measures capture information about employment and wages where 

people work, not where they live, so aggregating to the MSA may actually improve measurement (to the degree that 

people work in a county other than where they vote). MSA may also be a more coherent economic region. 

 

Regressions at the County and MSA Level 

DV: Democratic party vote 

margin 

(1) (2) (3) (4) (5) (6) (7) (8) 

 County MSA County MSA County MSA County MSA 

         

Median income growth (SAIPE)_ -0.06*** 0.06       

      (sample based) (0.02) (0.05)       

Unemployment rate growth (BLS)   -0.05 -0.64**     

      (sample)   (0.09) (0.26)     

3. Wage growth (QCEW)     0.13*** 0.22***   

      (population)     (0.03) (0.07)   

4. Employment growth (QCEW)       0.11*** 0.20*** 

      (population)       (0.02) (0.05) 

Prior Democratic presidential vote share 0.98*** 0.99*** 0.97*** 0.96*** 0.97*** 0.97*** 0.97*** 0.96*** 

 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

Per capita income in 1988  0.99** 1.68** 2.09*** 2.98*** 2.00*** 3.11*** 2.03*** 3.33*** 

 (0.44) (0.69) (0.61) (0.96) (0.59) (1.06) (0.60) (1.11) 

Percent black -0.28 -1.98 -1.18 2.27 -0.81 0.20 -0.76 0.14 

 (0.87) (1.37) (1.35) (2.32) (1.28) (1.96) (1.31) (2.05) 

Percent white -3.99*** -5.67*** -6.83*** 0.91 -6.44*** -2.66 -6.51*** -2.94* 

 (0.87) (1.17) (1.21) (2.00) (1.14) (1.66) (1.17) (1.77) 

Percent Hispanic 0.19 0.79 0.15 2.90** 0.25 1.27 0.31 1.23 

 (0.67) (0.83) (0.84) (1.39) (0.82) (1.25) (0.81) (1.25) 

Constant -9.26*** -6.66* 4.89 -5.50 4.75 -3.42 4.95 -3.51 

 (1.87) (3.80) (3.49) (5.55) (3.31) (5.81) (3.40) (6.12) 

         

Observations 5,297 1,436 15,385 1,440 15,384 1,800 15,384 1,800 

R-squared 0.88 0.94 0.93 0.90 0.93 0.90 0.93 0.90 

Note: Robust standard errors clustered at the county and MSA level, respectively, in parentheses. County columns 

weighted by county population. MSA columns weighted by MSA population. *** p<0.01, ** p<0.05, * p<0.1. 
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7 Evidence on the Mechanism from Merging the ANES with the QCEW 

As described in the paper, the impact of the local economy on presidential elections is consistent with several theoretical 

explanations. First, voters could care specifically about the condition of the local economy in addition to caring about the 

national one. Second, voters could care about national conditions and use local conditions to make inferences about the 

state of the national economy. Finally, voters could care about their personal financial situation. Under this theory, voters 

either respond to the local economy because they are actually responding to changes in their personal situation or because 

the local economy influences their beliefs about their future economic prospects.  

Whatever theoretical explanation underlies voter behavior, the implications for politician incentives remain. Still, we were 

interested in determining whether pocketbook motivations alone could explain the impact of the local economy on 

presidential elections. Consequently, we considered evidence from the American National Election Studies (ANES). In 

the ANES, voters answered questions about their personal economic situation and gave their beliefs about their future 

economic prospects. Until 1998, the ANES had county identifiers in the publicly available data. We used these county 

identifiers to merge survey respondents to local economic conditions for 1976-1998 (from the QCEW and UDB). 

In the regressions below, we model approval for the incumbent president as a function of local economic conditions along 

with measures of respondents’ personal economic circumstances, their partisanship, and other controls. To measure a 

respondent’s personal situation, we consider three measures: 1) whether the respondent is worried about finding or losing 

a job (1 = “a lot,” 5 = “not at all”), 2) whether the respondent is better off in the last year (1 = “worse now,” 3 = “better 

now”), and 3) whether the respondent thinks s/he will be better off next year (1 = “worse now,” 3 = “better now”). 

The results are in the table on the following page. The impact of the local economy, as measured by QCEW, generally 

remains even when we control for retrospective and prospective pocketbook motivations. Therefore, the local economy 

appears to affect voting decisions through more than just pocketbook concerns. In the full specification with fixed effects 

for year, state, and party ID, the effect is only marginally significant, however. 
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* Least-squares regression estimates. Robust standard errors clustered at the county level. 

  

Presidential Approval in the ANES By Local Economic Conditions and Pocketbook Considerations

Dependent variable: Presidential approval (0 = No, 1 = Yes)

(1) (2) (3) (4) (5) (6)

Average of wage and employment growth 0.28** 0.28** 0.27** 0.24* 0.36*** 0.22*

(0.13) (0.13) (0.13) (0.13) (0.14) (0.12)

Worried about job 0.029*** 0.029*** 0.020*** 0.019*** 0.019*** 0.017***

(0.0034) (0.0034) (0.0034) (0.0036) (0.0036) (0.0031)

Better off in last year 0.10*** 0.090*** 0.092*** 0.057***

(0.0052) (0.0056) (0.0056) (0.0049)

Better off in next year 0.043*** 0.043*** 0.025***

(0.0073) (0.0073) (0.0063)

Constant 0.54*** 0.54*** 0.36*** 0.29*** 0.36*** 0.082*

(0.034) (0.034) (0.034) (0.040) (0.049) (0.043)

Year effects? Y Y Y Y Y Y

State fixed effects? N N N N Y Y

Party ID fixed effects? N N N N N Y

Observations 12,622 12,622 12,547 11,315 11,315 11,181

R-squared 0.043 0.043 0.071 0.074 0.085 0.315

Note: *** p<0.01, ** p<0.05, * p<0.1
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8 Example of Local Economic Voting Incentivizing Presidential Decision Making 
The apparent effect that local economic conditions have on voting creates incentives for presidents to target policies to 

electorally important areas. Because of space concerns, we dropped this example from the paper:  

Presidents, indeed, have acted as if they believe such incentives to be present.  Consider, for example, President Carter’s 

actions shortly before the 1980 election. Viewing Iowa as vital to the election, Carter’s campaign chairman Richard Strauss 

urged Carter to reverse an earlier position and impose tariffs on imported ethanol. Just five days before the election, Carter 

sent a letter to Treasury Secretary G. William Miller calling for the implementation of tariffs “immediately, by administrative 

means if possible” (Farnsworth 1980). Two days later, Archer Daniels Midland fulfilled a promise to the Carter campaign to 

announce a new ethanol-producing plant in Iowa if tariffs were imposed (the plant was later cancelled). The decision to 

impose the tariff came in the face of objections from the Special Trade Representative, the Treasury Department, and the 

Justice Department, who warned of damage to the national economy through inflation, harm to consumers, and a potential 

trade war (Farnsworth 1980; Lawrence 2010; Staff 1985). 
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9 Simulations 
In our multivariate regressions, we can simulate the attenuation bias that would occur if our population-based measures 

had the error present in the Census's county-level income estimates. To do this, we utilize the Census data to calculate the 

ratio of 𝜎𝜀
2 to 𝜎𝑥

2, the ratio of the county-specific error variance to the variance in income across counties. We then run 

simulations where we apply the same degree of measurement error to the QCEW's population-based measures of county-

level wages. In each simulation, we calculate wage growth based on those noisy wage measures. Then, we run regressions 

of incumbent party vote share on the noisy measure of wage growth rather than the original one used earlier. Instead of 

finding a coefficient of 4.7 (see Table 4, section D), we obtain a mean coefficient of 1.5 (based on 500 simulations; the 

standard deviation is 0.5). The simulation therefore reveals an attenuation bias from measurement error of about 70 

percent, a little larger than the bivariate result above.  

In the figure on the following page, we conduct further simulations progressively allowing measurement error to increase 

from zero to double that in the Census's income estimates. The figure shows that the coefficient on wage growth decreases 

from its actual effect of 4.7 to about 0.6 as the error increases to double the average error level in the Census's income 

estimates. Those estimates come from a model based on a sample of almost 300,000 households. Achieving minimal bias 

in voting regressions using income growth, and likely unemployment, would thus require enormous samples. In contrast, 

the population-based measures employed earlier are free of the sampling and modeling error in county-level income and 

unemployment estimates.  
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Simulations Showing the Attenuation Bias in Estimates Due to Measurement Error     

    

         

 

 

Note: This figure presents the zip-code level effect of mortgage delinquency rate changes on the change in vote share (y-

axis)—using the model in Table 1, Column 3—by the percent of loans sampled in the simulation (x-axis). It shows that 

sample sizes typically used to estimate county economic statistics, such as the approximately 0.1% sample of the CPS, 

lead to estimates that vastly underestimate the effect from the 100% sample, which is 7.68. From bottom to top, it shows 

the lower adjacent value, 25th percentile, median, 75th percentile, and upper adjacent value. It also shows any values 

outside the lower and upper adjacent values (outliers). 


