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Abstract
This article studies how receiving a bonus changes consumers’ demand for auto loans and their risk of future delinquency. Unlike
traditional consumer products, auto loans have a long-term impact on consumers’ financial state because of the monthly payment
obligation. Using a large consumer panel data set of credit and employment information, the authors find that receiving a bonus
increases auto loan demand by 21%. These loans, however, are associated with higher risk, as the delinquency rate increases by
18.5%–31.4% depending on different measures. In contrast, an increase in consumers’ base salary will increase their demand for
auto loans but not their delinquency. By comparing consumers with bonuses with those without bonuses, the authors find that
bonus payments lead to both demand expansion and demand shifting on auto loans. The empirical findings help shed light on how
consumers make financial decisions and have important implications for financial institutions on when demand for auto loans and
the associated risk arise.
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Bonuses are a common component of employee compensation

in the United States. It is estimated that 63% of firms offer

annual bonuses to recognize their employees’ contributions

(Society for Human Resource Management 2018). The sizes

of these annual bonuses are often significant. Our data from

Equifax show that the average bonus payment was close to

$5,000 in 2015, which is equivalent to 6.5% of an employee’s

annual income. Unlike salaries or commissions, which usually

are paid biweekly or monthly, a bonus is typically a lump-sum

payment paid once a year.

How do bonus payments affect consumers’ purchasing

behaviors, and what are the long-term consequences? We study

these questions in the context of auto loans by empirically

investigating the impact of bonuses on the demand for auto

loans and the future delinquency. Auto loans offer an interest-

ing context to study the impact of bonuses. In the United States,

car purchases are often financed by an auto loan.1 More impor-

tantly, the demand for auto loans, which are economically

important and understudied, has different characteristics from

the demand for traditional goods or services. Whereas

transactions for traditional goods or services are completed

after consumers pay for the product or service, transactions for

auto loans consist of future loan repayments that last for more

than five years, on average. The commitment of loan repay-

ments can impose a substantial financial burden on consumers,

especially those with limited resources. Therefore, the demand

for an auto loan induced by a current bonus payment can lead to

future financial burden and even loan delinquency, which may

have a significant negative consequence for the consumer as

well as for the financing institution that provides the auto loan.

Given the importance and uniqueness of bonuses and auto

loan decisions, this article aims to answer the following two

research questions: How does receiving a bonus payment affect

consumers’ demand for auto loans, and what is the delinquency

risk for auto loans that are induced by bonus payments?

To answer these research questions, we use a large-scale

panel data set provided by Equifax, with consumers from over

1,500 employers in the United States. This novel data set con-

tains individual-level information on the time an auto loan

Zhenling Jiang is Assistant Professor of Marketing, University of Pennsylvania,

USA (email: zhenling@wharton.upenn.edu). Dennis J. Zhang is Associate

Professor of Marketing, Washington University in St. Louis, USA (email:

denniszhang@wustl.edu). Tat Chan is Professor of Marketing, Washington

University in St. Louis, USA (email: chan@wustl.edu).

1 A report found that cash buyers—defined as those with “no lender on

title”—made up only 15.2% of new car buyers in the third quarter of 2013.

In other words, 85% of car purchases are associated with a loan (Henry 2013).

Journal of Marketing Research
2021, Vol. 58(3) 476-496

ª American Marketing Association 2021
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/00222437211009214

journals.sagepub.com/home/mrj

https://orcid.org/0000-0002-4581-0125
https://orcid.org/0000-0002-4581-0125
mailto:zhenling@wharton.upenn.edu
mailto:denniszhang@wustl.edu
mailto:chan@wustl.edu
https://sagepub.com/journals-permissions
https://doi.org/10.1177/00222437211009214
http://journals.sagepub.com/home/mrj
http://crossmark.crossref.org/dialog/?doi=10.1177%2F00222437211009214&domain=pdf&date_stamp=2021-04-27


originates as well as the monthly loan repayments after the

origination. In addition, it provides payroll information, includ-

ing when a bonus is received and how much it is. The variation

in the bonus pay dates across consumers enables us to investi-

gate how receiving a bonus influences the propensity to take

out an auto loan while controlling for other factors, such as the

seasonality of car sales. The difference in the delinquency rates

for loans originated when a bonus is received versus those

originated at a different time (without receiving a bonus) helps

identify the correlation between loan types (bonus-induced or

not) and the delinquency rate. It is worth noting this correlation

is usually difficult to measure because the delinquency rate is

typically small. One benefit of using big data involving mil-

lions of consumers in this study is that we can identify such a

rare but impactful event.

Our results show that receiving a bonus increases auto loan

demand significantly. Compared with the demand in other

months, the auto loan origination rate is 21% higher after receiv-

ing a bonus. However, bonus-induced auto loans are associated

with a higher risk. We find that, after one year of loan origina-

tion, the 90-day delinquency rate (i.e., loans that have been three

months overdue) of loans induced by bonus payments is 31.4%
higher than loans originated in other months, and the 60-day

delinquency rate is 18.5% higher. The delinquency rate is sig-

nificantly higher for consumers with low and medium income

(i.e., annual income below $100,000) and credit scores (i.e.,

lower than 760). In contrast, although an increase in the base

salary also increases the demand for auto loans, these loans are

not associated with a higher delinquency rate.

Multiple mechanisms can explain our empirical findings.

One explanation is that bonus payments lead to demand expan-

sion on auto loans, which further leads to a higher delinquency

rate in the future. Demand expansion can be due to consumers’

belief that they will have higher future income after they

receive bonus payments. It can also arise from behavioral

anomalies, such as mental accounting (e.g., Thaler 1985) and

windfall (Arkes et al. 1994), which predict that when bonus

payments come as a surprise, consumers may respond by spon-

taneous overspending. Another explanation, however, focuses

on demand shifting: the need of an automobile already existed

before the bonus, and receiving the bonus helps realize this

need by relaxing the liquidity constraints of consumers. The

demand-shifting explanation naturally implies that consumers

who purchase automobiles with bonuses are more likely to face

liquidity constraints and, in turn, have a higher risk of delin-

quency in the future.

To explore the potential mechanisms, we utilize a matching

analysis that compares the behaviors of consumers who receive a

bonus with consumers without bonuses but who have compara-

ble total income and credit score. Demand analysis using this

matched sample shows that consumers who receive a bonus have

higher auto loan demand during bonus months and lower auto

loan demand during non–bonus months compared with matched

consumers who do not receive bonuses. We find evidence of

bonuses leading to demand expansion because the increase dur-

ing bonus months far exceeds the decrease during non–bonus

months. This also suggests that some consumers shift the

demand of loan origination to when they receive the bonus

because customers who receive bonuses have lower demand

during non–bonus months compared with their counterparts

without bonuses. Therefore, both demand expansion and

demand shifting likely jointly contribute to our observed effect.

We conduct a similar matching analysis to study the delin-

quency effect of bonus-induced loans. We match each loan

from consumers who receive a bonus with one originated in

the same month from consumers without bonuses but are oth-

erwise very similar. This helps rule out an alternative explana-

tion from the main analysis that the higher delinquency rate for

bonus-induced loans could be driven by the lack of a bonus for

the rest of the year when compared with consumers who ori-

ginate a loan in non–bonus months. This concern is eliminated

by matching with consumers without bonuses because neither

group receives a bonus after the loan is originated. Consistent

with results from the main analysis, we find a higher delin-

quency rate for bonus-induced loans than matched loans from

consumers without bonuses. Loans that are originated during

the non–bonus months from consumers with bonuses, however,

do not have a higher delinquency rate than those from consu-

mers without bonuses. Results suggest that consumers who

receive a bonus payment are not riskier in general, but the loans

that are likely influenced by receiving a bonus tend to have a

higher risk.

The intended contribution of this study is to report new

substantive empirical findings as well as their implications.

To the best of our knowledge, our study is the first to use such

large data sets on individual income and auto loan records to

document how consumers respond to a lump-sum bonus with

demand for a big-ticket consumer financial product. This pro-

vides firsthand evidence on how consumers may react to unex-

pected lump-sum payments, which are especially important

when designing fiscal policies with respect to natural disasters

such as the COVID-19 pandemic. Given that demand expan-

sion plays an important role in our results, a program that helps

reduce the purchase trigger of unexpected lump-sum payments

can be beneficial for consumers by avoiding taking on long-

term financial debt that they cannot afford. For example, when

consumers receive a bonus payment, it may be useful to pro-

vide financial education or a nudge to assist them with better

financial decision making if it can be offered “just in time”

(Fernandes, Lynch, and Netemeyer 2014).

Moreover, we identify the long-term risk of such a con-

sumption decision by documenting a higher delinquency rate

for bonus-induced loans. With a $1.28 trillion balance in the

first quarter of 2019, auto loans represent the third-largest con-

sumer credit market after mortgages and student loans (Federal

Reserve Bank of New York 2019). In the same quarter, how-

ever, $39 billion in auto loan balances is at least 90 days past

due (DPD).2 Given the economic significance of the auto loan

2 See https://www.newyorkfed.org/microeconomics/hhdc/background.html

(accessed March 29, 2021).
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market, it is important for financial institutions to understand

how bonuses could impact auto loan demand and delinquency.

In fact, our results suggest that financial institutions have not

taken into account this additional risk induced by bonuses when

designing loan contracts and provisions: in our data, we find

that the interest rate is actually slightly lower for bonus-

induced auto loans, which indicates that the financial institu-

tions currently do not treat bonus-induced loans as riskier. With

lenders increasingly having digital access to income and

employment information (Chan et al. 2020), financial institu-

tions can target consumers with high need for auto loans and

accordingly adjust the interest rate charged on the basis of

consumers’ delinquency risk. For policy makers, it may be

worthwhile to consider ensuring the “ability to pay” when auto

lenders extend credit to borrowers, similar to the mortgage

industry. Such efforts could reduce the amount of predatory

loans taken on by consumers, who will lose both their down

payment and the car (through repossession) months after pur-

chase if they cannot afford the loan.

Our article proceeds as follows: First, we review the relevant

literature. We then describe the data set and present some sum-

mary statistics. Next, we present the main findings of how

receiving a bonus affects auto loan demand and the delin-

quency rate. We explore potential mechanisms that can explain

the findings with matching analyses. Finally, we conclude with

a general discussion of our findings.

Literature Review

Because most consumers finance their car purchases, our study

of auto loans is related to the empirical work in the marketing

literature on factors influencing the demand for automobiles,

such as brand names (Sullivan 1998), household characteristics

(De Janosi 1959), and prices of own and competitors’ products

(Sudhir 2001). Our focus is on how the demand is influenced by

bonus payments as a form of compensation; therefore, this

research is also related to marketing and economics studies that

examine how consumption responds to income changes. Sev-

eral studies have shown an excess sensitivity of consumption to

change in current income, which is inconsistent with predic-

tions from the permanent income hypothesis (e.g., Flavin 1981;

Parker 1999; Shapiro and Slemrod 2003; for a review, see

Jappelli and Pistaferri [2010]). The excess sensitivity can be

explained by borrowing frictions that occur when consumers

face liquidity constraints; however, the excess sensitivity exists

for consumers who are unlikely to be subject to such con-

straints (e.g., Stephens and Unayama 2011). Alternative expla-

nations have been provided, including that consumption is

determined by cultural norms—for example, consumers may

feel an obligation to spend when they attain certain income

levels (Akerlof 2007), that consumers are present-biased or

myopic (Ganong and Noel 2019), and that consumption deci-

sions are made on the basis of heuristic rules (Olafsson and

Pagel 2018). We add to this literature by showing that when

employees receive a bonus payment, there is a significant

increase in the demand for auto loans. The key difference of

this research from the aforementioned literature is that we

study not only the demand for auto loans but also the repay-

ment behavior after transactions. Most existing literature has

focused on the consumption decisions only and ignores the

long-term consequences, which we are able to directly quantify

because auto loans entail long-term financial obligations. The

only study similar to ours is Hankins, Hoekstra, and Skiba

(2011), who show that winning the lottery only postpones,

rather than prevents, bankruptcy filing.

This article is also related to the large body of literature on

consumer financial decision making (e.g., Agarwal et al. 2009;

Arrow 1965; Friedman 1974). Classical economic models

assume that consumers maximize expected utility over a lifetime

by making borrowing and saving decisions to smooth the con-

sumption flow. Because financing decisions typically are com-

plex, a new stream of literature in marketing and economics

examines how customers may make suboptimal decisions. For

instance, consumers tend to underestimate the exponential

growth of savings (McKenzie and Liersch 2011), demonstrate

inertial behavior in investment decisions (Madrian and Shea

2001), become overly optimistic about future usage of credit

cards at adoption (Yang, Markoczy, and Qi 2007), and under-

estimate and overspend on exceptional expenses (Sussman and

Alter 2012). In this article, we study the financial decision of

obtaining loans for big-ticket durable goods consumption. We

document that the decision is associated with receiving a bonus

as well as a higher delinquency rate for the bonus-induced loans.

Various behavioral factors may influence consumer financial

decision making. In particular, the mental accounting literature

provides a conceptual framework by predicting a different mar-

ginal propensity to consume over different mental accounts

(Thaler 1985). Such mental accounts will affect households’

spending and investing decisions (Zhang and Sussman 2017).

Consumers are more likely to spend income framed as a gain

from the current wealth state, such as a bonus, than income

framed as a return to the prior state, such as a rebate (Epley,

Mak, and Idson 2006). Different mental accounts are also shown

to affect consumers’ preferences between hedonic and utilitarian

products (O’Curry and Strahilevitz 2001). The windfall theory

(Arkes et al. 1994), as a special case of mental accounting,

focuses on the unexpected nature of the income and shows that

unexpected gains are spent more readily than expected gains.

These psychological explanations can contribute to the overall

effect we find in this research. We also demonstrate how the loan

decision can have a significant impact on a consumer’s future

financial state. Finally, related to our context, Thaler and Shefrin

(1981) suggest that receiving a portion of salary via a bonus will

promote savings because, by distributing a lump-sum payment

instead of increasing each paycheck, it acts as an external self-

control device. Our empirical results, however, show that this

may not always be the case.

Data Description

Our empirical analysis leverages anonymized data on individ-

ual credit profiles and employment information, combining
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different databases operated by multiple business units of Equi-

fax. Equifax is one of the three major credit bureaus, and it

provides the largest consumer-reporting database of employ-

ment and income in the United States. The employment data in

our study come from the voluntary participation of approxi-

mately 1,500 employers in the United States. The data are

reported to Equifax on a payroll-to-payroll basis. They are in

the form of anonymous information on each employee’s

monthly compensation that is broken down into different com-

ponents, including base salary, bonus, commission, and over-

time pay. The detailed compensation data enable us to know

the timing and size of bonuses as well as changes in the base

salary. The credit data contain information on all individuals

with a credit history, as all banks are required to report the

credit information to the three major credit bureaus. We

observe whether these individuals have an auto loan and, if

so, the time of the loan origination as well as subsequent

monthly repayments. We merge the credit and employment

data for individuals for whom we have both employment and

credit data in 2015, then use the credit data of those individuals

to assess their auto loan repayment behavior. This rich data set

allows us to examine the impact of receiving a bonus on auto

loan demand as well as the repayment behavior for those loans.

Note that we measure the impact of bonuses on auto loan

demand instead of the underlying vehicle demand. This is

because we cannot directly estimate the impact on vehicle

demand because we do not observe the vehicle purchase with-

out an auto loan.

The sample for the main analysis consists of 2.5 million

individuals who received one bonus payment in 2015.3 Note

that these individuals may or may not take out an auto loan

during our sample period. The average consumer in our sample

has a credit score of 697 (in a range of 300–850; median: 716)

and makes $73,000 in annual income (median: $64,000).4

About one-fifth of these individuals originated an auto loan

in 2015. The average auto loan origination rate in a month is

1.72%, which is higher than the 1.1% average origination rate

for the general U.S. population.5 The difference could be due to

the auto loan origination rate being higher for individuals in the

workforce than the general population. Column 3 of Table 1

shows the auto loan origination rate by credit score and income

groups. Columns 4 and 5 further compare the origination rate in

the month when a bonus is received and that in other months.

Consistently across all groups, the loan origination rates are

higher in the bonus month.

The main analysis focuses on individuals who have received

a bonus payment. We compare auto loan demand when con-

sumers receive a bonus with that during non–bonus months,

and the delinquency rates of loans originated during bonus

month vs. other months. In the “Mechanisms” section, we fur-

ther leverage information from consumers who do not receive a

bonus. Because there may be systematic differences between

people who do and do not receive bonus payments, we use a

matching approach to compare with consumers (loans) with

similar observed characteristics.

The average amount of bonus payments is about $4,700,

which is about 6.5% of the annual income. The distribution

of bonus size is heavily right-skewed, with a quarter of indi-

viduals receiving an amount smaller than $500. In our sample,

70% of individuals also receive an increase in the base salary.

The average annualized salary increase is about $5,800.

Figure 1 shows the density distributions of bonus payments

Table 1. Descriptive Statistics on Auto Loan Origination.

Number of Individuals (Millions) Percentage
Monthly Auto Loan Origination Rate

Average Bonus Month Non–Bonus Month
(1) (2) (3) (4) (5)

Overall 2.5 100% 1.72% 1.81% 1.71%
Credit Score Groups

300�620 .6 23% 1.71% 1.83% 1.70%
621�760 1.1 43% 2.01% 2.11% 2.00%
761�850 .8 33% 1.35% 1.40% 1.35%

Annual Income Groups
$10,000–$50,000 .9 37% 1.60% 1.64% 1.59%
$50,000–$100,000 1.0 38% 1.81% 1.90% 1.80%
>$100,000 .6 25% 1.76% 1.90% 1.75%

3 To identify the effect of receiving a bonus, we exclude individuals who

received multiple bonuses in the year. It is difficult to pin down which

bonus has the direct effect on the loan origination, because some of the

bonuses were paid out in consecutive months in the year.

4 The average credit score of 697 is very close to the average 703 in the U.S.

population. For income, the median income in the sample is $64,123, which is

very close to the median household income reported by the Census Bureau

($63,179). Because our research question only pertains to individuals who have

received a bonus, it is conceivable that the average income is higher than that in

the general population. We thank an anonymous reviewer for the suggestion on

sampling consideration.
5 To calculate the national origination rate, we use a report (Federal Reserve

Bank of New York 2019) showing that the total auto loan origination was

$612 billion in 2019. Assuming the average loan size is $20,000, there were

30.6 million loans originated in the year. Dividing the number of loans by the

U.S. adult population (at least 20 years old) at 240 million, we obtain a 12.8%

annual origination rate, or 1.1% monthly origination.
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and salary increases. It indicates a more dispersed distribution

of bonus payments, which has a larger proportion of very small

and large amounts.

For individuals who originate an auto loan in the year,

Table 2 presents some summary statistics for the loan charac-

teristics. The average auto loan amount in our sample is

$22,200, with a 5.1% interest rate for five years. The average

monthly loan repayment of low-income individuals (those with

an annual income of $10,000–$50,000) is $374. The amount is

lower than that of individuals with higher income, but it rep-

resents a much larger financial burden because the repayment

takes from 9% to 45% of their monthly income. Table 2 also

reports the delinquency rate one year after the loan origination.

Following industry practice, we define “delinquency rate” as

the percentage of loans that are 90 DPD. We also use another

measure, 60 DPD, for a robustness check. The last two columns

show that delinquency rates are significantly higher for indi-

viduals with low credit scores and low incomes.

When identifying the effect of receiving a bonus on auto

loan origination, it is important to note that the individuals in

our data receive bonuses at different times of the year. Figure 2

shows the distribution of when bonuses are paid out. There is a

wide distribution, with higher percentages falling in March and

April, when many employers end their fiscal year for account-

ing purposes, as well as in December, the end of the calendar

year. The identification of the effects of receiving a bonus

comes from the likelihood of taking out an auto loan among

individuals who receive a bonus in the month compared with

those who do not. Without the variation in the timing of

bonuses, we cannot separate the bonus effect from the season-

ality of car sales.

Effects of Bonus on Auto Loans

In this section, we document the main effect that receiving

bonus payments increases the demand for auto loans. Further-

more, loans originated in the month of receiving a bonus have a

higher delinquency risk.

Demand for Auto Loans

To quantify the effect of bonuses on demand, we use a linear

probability model to evaluate how the likelihood of auto loan

origination for each consumer in a month correlates with

whether the consumer receives a bonus payment. Let Loanim

equal 1 if consumer i originates an auto loan in month m and 0

otherwise. Let Bim equal 1 if consumer i receives a bonus in

month m and 0 otherwise. Because the consumer may take

some time to research and shop around, the effect of receiving

a bonus can impact the auto loan decision in the months after.

We therefore also include variables Bi;m�1, Bi;m�2, Bi;m�3 to

denote whether the consumer receives a bonus in months

m� 1 to m� 3 in the regression analysis. Moreover, because

the customer may know about the bonus before it arrives in her

paycheck, we use Bi;mþ1 to represent that the consumer

receives a bonus in month mþ 1.6 In addition, because having

an auto loan represents the purchase of a durable good, the

probability of originating an auto loan is likely to be different

from consumers who have taken an auto loan recently. To

account for this, we include a dummy variable Aim that equals

1 if consumer i recently has an auto loan prior to month m, as

well as an interaction effect of this dummy with the bonus

month Bim.7 Doing so allows us to study the impact of receiv-

ing a bonus on auto loan demand while also accounting for the

influence of a prior auto loan.

The linear probability model is specified as follows:

Loanim ¼ g1Bim þ g2Bi;m�1 þ g3Bi;m�2 þ g4Bi;m�3

þg5Bi;mþ1 þ aAim þ hBimAim þ bXim þ eim :
(1)

The main parameters of interest are g1, g5, which measure the

increase in auto loan origination during the months around

receiving a bonus. In the equation, Xim represents other

observed factors that may affect the demand: The first one is

the annual income (including the bonus payment) to proxy for a

consumer’s financial resources. We also include credit score to

control for the impact of credit access on auto loan demand.

Furthermore, month fixed effects are used to control for the

seasonality in car sales, and state fixed effects are used to

account for the geographic differentiation. Finally, eim is a

stochastic component that is assumed to be exogenous to the

time of receiving a bonus. Given that the need for buying cars is

likely to continue as long as the loan origination has not

occurred, within-individual es may be positively correlated

across months. To account for the serial correlation, standard

errors of our estimates are clustered at the individual level. This

holds true for all other regression analyses that involve multi-

month observations.

0e+00

1e-04

2e-04

3e-04

4e-04

5e-04

0 $5,000 $10,000 $15,000 $20,000

Bonus

Salary increase

Figure 1. Distribution of bonus and salary increase.

6 We used more lag months in the preliminary analysis, but the coefficients

turn out to be insignificant; thus, we focus on the results that only include three

lagged months. As we present next, the coefficient for Bi;mþ1 is statistically

insignificant; therefore, we do not include more months prior to month m. We

use data from late 2014 and early 2016 to calculate the appropriate lead and lag

variables.
7 For example, if a consumer originates an auto loan in March 2015, then the

dummy variable A equals 1 since April 2015. Because the auto loan origination

is tracked since November 2014, the dummy variable is more likely to be

turned on for later months in the data.We thank the anonymous review team

for the suggestion.
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Regression results are in Column 1 of Table 3. Auto loan

demand significantly increases in the month of receiving a

bonus by .14 percentage points. Using the baseline of 1.71%
origination during non–bonus months (see Table 1), this rep-

resents an 8.4% increase from the average monthly origination

rate. There are also increases of 6.7%, 3.7%, and 1.6% one

month, two months, and three months after receiving the bonus,

respectively. Adding the impact of bonuses across the four-

month period, the total auto loan demand increases by

20.3%. The effect on the demand for auto loans in the month

before receiving a bonus is not significant.

To understand the economic significance of this increase,

we use a study from McCarthy (1996) as a reference. The

article reports that the estimated price elasticity of new vehicle

demand is�.87. This suggests that if an auto company wants to

achieve a demand increase of 20.3%, it has to run a 23.3% price

promotion for its vehicles. Furthermore, McCarthy finds that

the income elasticity of new vehicle demand is 1.70. Thus,

there has to be an 11.9% income increase for consumers to

increase demand by 20.3%. These results show that the effect

identified here is economically meaningful.

Results for the control variables included in the regression

are reasonable. The effect of the recent auto loan dummy vari-

able is negative, suggesting that consumers are much less likely

to take out another auto loan after having done so recently.

With a positive main effect of a bonus payment (.143%), and

a negative interaction effect with the recent auto loan dummy

(�.12%), it means that receiving a bonus leads to a significant

increase in auto loan origination, but the effect will be attenu-

ated for consumers who have recently originated an auto loan.

In addition, both annual income and credit score are important

in determining the level of auto loan origination.

Robustness Checks

To check the robustness of the result, we conduct several tests.

First, one may be concerned that car sales are higher in months

when most consumers receive bonuses. Figure 2 shows that

many consumers receive bonuses in February, March, April,

and December. Many consumers also receive tax refunds

between February and April. Car manufacturers may run price

and nonprice promotions during those months, which can influ-

ence the auto loan demand. Such omitted-variable bias has

been taken care of by the month fixed effects in the regression.

We further rule out this alternative explanation by measuring

the effect for consumers who received a bonus in the months

when there are few bonuses observed in the data (i.e., in

January and May–November). The results are in Column 2 of

Table 3. The estimated coefficients are very close to those in

Column 1.

Table 2. Auto Loan Characteristics.

Number of Loans
(Millions)

Loan Amount
($10,000)

Loan Length
(Years)

Interest
Rate

Monthly
Payment

Delinquency
Rate

90 DPD 60 DPD
(1) (2) (3) (4) (5) (6) (7)

Overall .53 2.22 5.08 5.4% $410 .70% 1.31%
Credit Score

Groups
300�620 .12 2.03 5.22 11.3% $415 2.51% 4.61%
621�760 .27 2.29 5.15 4.2% $407 .24% .48%
761�850 .14 2.26 4.83 2.4% $414 .02% .05%

Annual Income
Groups
$10,000–$50,000 .18 1.96 5.18 7.7% $374 1.56% 2.72%
$50,000–$100,000 .21 2.27 5.14 4.8% $411 .35% .79%
>$100,000 .13 2.49 4.87 3.1% $459 .09% .25%

Notes: 90 DPD refers to the 90-day delinquency rate. A loan is considered 90 days delinquent when it has missed payments for at least 90 days. Similarly, 60 DPD
refers to the 60-day delinquency rate.

0.0%

5.0%

10.0%

15.0%

20.0%

1 2 3 4 5 6 7 8 9 10 11 12
Month in Which Bonus Is Received

Pe
rc

en
ta

ge
R

ec
ei

vi
ng

a
B

o n
us

Figure 2. Distribution of the percentage of people who receive a
bonus each month.
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One may also be concerned that there are location- and time-

specific unobserved factors that drive the correlation between

the timing of the bonus and auto loan demand. To control for

those factors, we replace the month and state fixed effects in

Equation 1 with county and month interaction fixed effects to

allow for a unique time trend in each county. Column 3 in

Table 3 reports the results, which are essentially the same as

those in Column 1.

To further control for the unobserved heterogeneity across

consumers, we include individual fixed effects in another

regression. Once we control for individual fixed effects, any

variation that is left to pin down the estimate is intertemporal.

The identification of the main parameters of interest comes

from whether consumers are more likely to originate a loan

when receiving a bonus, after controlling for the general time

trend of auto loan origination. Note that the individual fixed

effects completely soak up the cross-sectional effects of

income and credit score, which rules out alternative explana-

tions that systematic differences across individuals may drive

the result. Regression results are in Column 4 of Table 3. The

estimated coefficients are slightly smaller than those in the

main model but are still highly significant.

Given that auto loan origination is a binary variable, a logit

regression could be a better specification to test the impact of

bonuses on auto loan origination. Therefore, we report results

from a logit specification with month and state fixed effects in

Column 5 of Table 3. Using the averages of the control vari-

ables and the estimated coefficients, we translate the estimated

coefficients into the percentage change in demand. The pre-

dicted average loan origination rate in months without bonus is

1.62%. Compared with the average, the percentage increase in

auto loan demand is 8.5% in the bonus month, 6.7% one month

after, 3.7% two months after, and 1.5% three months after.

They add up to a 20.4% total increase, which is very close to

the results using the linear probability model.

Finally, to further demonstrate the robustness of our results,

we conduct a placebo test. In this placebo test, we randomly

generate the timing of a bonus for each individual and use the

Table 3. Auto Loan Origination and Timing of Bonus.

Dependent Variable: Originate Auto Loan

Linear Probability Model Logit Model Linear Placebo

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

1 month before bonus .00003 .00008 .00007 �.00006 .00230 �.00012
(.00009) (.00012) (.00009) (.00009) (.00546) (.00009)

Bonus month .00143*** .00138*** .00144*** .00104*** .08302*** .00006
(.00010) (.00014) (.00010) (.00009) (.00558) (.00009)

1 month after bonus .00115*** .00093*** .00116*** .00057*** .06623*** �.00008
(.00010) (.00011) (.00009) (.00009) (.00550) (.00009)

2 months after bonus .00063*** .00054*** .00066*** .00045*** .03709*** .00007
(.00009) (.00010) (.00009) (.00009) (.00527) (.00010)

3 months after bonus .00027*** .00039*** .00028*** .00032*** .01529*** �.00002
(.00010) (.00011) (.00010) (.00009) (.00556) (.00010)

Recent auto loan �.00495*** �.00510*** �.00489*** �.32193*** �.00500***
(.00007) (.00009) (.00008) (.00494) (.00008)

Bonus month and recent auto loan �.00120*** �.00131*** �.00121*** �.07405*** �.00042
(.00026) (.00040) (.00028) (.01852) (.00026)

Annual income ($10,000) .00109*** .00113*** .00106*** .00621*** .00011***
(.00002) (.00002) (.00002) (.00010) (.000002)

Annual income squared �.00003*** �.00004*** �.00003*** �.00002*** �.0000003***
(.000001) (.000001) (.000001) (.000001) (.00000)

Credit score (100) .02582*** .02701*** .02573*** .02382*** .02582***
(.00035) (.00028) (.00024) (.00020) (.00024)

Credit score squared �.00211*** �.00219*** �.00210*** �.00002*** �.00211***
(.00003) (.00002) (.00002) (.0000002) (.00002)

Month FEs Yes Yes No Yes Yes Yes
State FEs Yes Yes No No Yes Yes
County-month FEs No No Yes No No No
Individual FEs No No No Yes No No
Observations 30,343,500 22,757,625 30,343,500 30,343,500 30,343,500 30,343,500
R2 (pseudo R2) .00129 .00130 .00140 .17555 .0083 .00128

*p < .1.
**p < .05.
***p < .01.
Notes: The sample used in this analysis has a panel structure of individual by month. Each individual is observed 12 months in the data. FEs ¼ fixed effects.
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same model specification as Equation 1 but replace with indi-

cators constructed from the randomly generated bonus months.

Column 6 of Table 3 reports the results. As we expect, the

coefficients for the month indicators are all statistically insig-

nificant, and the magnitude of the estimates are close to zero.

Auto Loan Delinquency

In this section, we compare the delinquency rate between

bonus-induced loans (i.e., loans originated in the months

around receiving a bonus) and loans originated in other months.

Note that the analysis only includes individuals who are used in

the previous analysis (i.e., those who received bonus payments)

and originate an auto loan in the data. Each unit of observation

in the delinquency analysis is an auto loan. Because the anal-

ysis is cross-sectional, results in this section only show the

correlation between bonus-induced loans and delinquencies.

We further scrutinize the causal link in the next section.

Let Delinql equal 1 if loan l is delinquent and 0 otherwise

(we define this next). Similar to Equation 1, let Bl;m equal 1 if

loan l is originated in the same month the consumer receives a

bonus and 0 otherwise. We also use Bl;m�1, Bl;m�2, Bl;m�3 to

denote if loan l is originated one to three months after receiving

a bonus, and Bl;mþ1 captures if loan l is originated one month

before receiving a bonus. Together, these indicator variables

denote loans that happen close to receiving a bonus. We again

use a linear probability model to quantify the effect of receiv-

ing a bonus on the delinquency rate, specified as

Delinql ¼ d1Blm þ d2Bl;m�1 þ d3Bl;m�2 þ d4Bl;m�3

þd5Bl;mþ1 þ bXl þ el :
(2)

Our main parameters of interest, d1 to d5, represent the

difference in the delinquency rate of bonus-induced loans com-

pared with that of other loans. Covariate Xl includes an inter-

cept and the consumer’ s credit score and income. Furthermore,

loan amount, loan length, and the interest rate are also used as

controls. Month fixed effects (for the month in which the loan

was originated) and state fixed effects are also used to control

for the time and geographic differentiation across loans.

Finally, the stochastic component el is assumed to be i.i.d.

across loans.

To measure loan delinquency, we follow the industry prac-

tice of characterizing loan delinquency by whether the loan

has missed payments for over 90 days (i.e., 90 DPD). We

measure loan delinquency 12 months after origination for

each loan. Results are reported in Column 1 of Table 4. The

90-day delinquency rate is significantly higher by .22 percent-

age points for auto loans originated in the same month of

receiving a bonus. Although the value may appear small,

delinquent loans are very costly for lenders as the recovery

value for delinquent loans tends to be small (Einav, Jenkins,

and Levin 2012). To put the coefficients in perspective, we

compare them with the average 90 DPD at .70%. The effect

represents a 31.4% increase in delinquency for loans origi-

nated in the month of receiving the bonus, suggesting bonus-

induced loans are associated with a significantly higher risk.

For the other months around bonuses, the delinquency rates

are also higher compared with loans not close to a bonus, but

the estimates are not statistically significant.

Robustness Checks

Another commonly used measure for loan delinquency is the

60-day delinquency rate (60 DPD). We repeat the regression

analysis using 60 DPD as the dependent variable. Results are in

Column 2 of Table 4. Similar to the previous results, the coef-

ficient for auto loans originated in the month of receiving a

bonus is significantly positive (.24%). Relative to the average

60 DPD at 1.3%, this represents an 18.5% higher delinquency

rate. Because 60 DPD is more common than 90 DPD in our

data, we find the estimated coefficients for one month before

bonus and two months after bonus are also significant.

We further run a logit regression for the loan delinquency to

test the robustness of the results under alternative model spec-

ifications. Results are reported in Columns 3 and 4 of Table 4

for 90 DPD and 60 DPD, respectively. Estimation results are

qualitatively similar to that in Columns 1 and 2. We translate

the estimated coefficients into percentage changes to better

interpret the results. Compared with the baseline average, the

percentage increase in 90 DPD is 21.3% loans originated at

bonus month, and the increase in 60 DPD is 16.4%. They are

reasonably close to the results using the linear probability

model. We use two additional measures for the delinquency

analysis. First, to measure severe delinquencies, we define a

loan as truly delinquent when the consumer stops making any

additional payments which lasts for at least six months in our

data. Second, we use the number of monthly payments over-

due, which complements the delinquency rate in representing

potential loss for financing institutions. We find that bonus-

induced loans have a significantly higher true delinquency rate

and number of monthly payments overdue. We further collect

additional loan performance data three years after loan origina-

tion. The results of a higher delinquency risk for bonus-induced

loans are robust with the longer time horizon. Appendix A

presents details of the results.

Heterogeneous Effects of Bonus

Next, we present how our estimated effects may be different

across individuals with different income and credit scores, as

well as the size of the bonus. The potential heterogeneous

effects of bonuses have important managerial implications:

Results allow financial institutions to more effectively target

borrowers depending on how they respond to receiving bonus

payments, as well as to assess the extent of the increased risk

among different types of borrowers. In the “Mechanisms”

section, we discuss how these heterogeneous effects could

also help provide suggestive evidence on the underlying

mechanisms.

We start with the demand analysis for consumers from dif-

ferent income brackets by running separate regressions for each
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income group. We separate consumers into three income buck-

ets: annual incomes below $50,000 (low-income group),

between $50,000 and $100,000 (medium-income group), and

above $100,000 (high-income group). This classification

places roughly one-third of the individuals in the data in each

bucket. Columns 1–3 in Table 5 report the regression results.

The effects of receiving a bonus on the demand for auto loans

are significantly positive across all three income groups. Rela-

tive to the average monthly auto loan origination of each group

during non–bonus months (see Table 1), the total percentage

increase is 12.8%, 21.7%, and 33.0% for low-, medium-, and

high-income consumers, respectively.

Credit scores also play an important role in facilitating access

to credit and thus also represent an individual’s financial

resources. We run the analysis for consumers in three different

brackets: subprime (less than 620), near prime (620–760), and

prime (above 760). Columns 4–6 of Table 5 report the regression

results. Using the same approach, we translate the numbers into a

percentage increase for each group. The magnitude of the effects

across different credit score groups is similar, with a 16.9%
increase for subprime consumers, 22.6% increase for near-

prime consumers, and 19.6% increase for prime consumers.

Next, we investigate how the effects of bonuses on the

delinquency rate vary across consumers. Such results can help

Table 4. Delinquency for Bonus-Induced Auto Loans.

Dependent Variable:

90 DPD 60 DPD 90 DPD 60 DPD

Linear Probability Model Logit Model

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

1 month before bonus .00064 .00165*** .00004 .09061*
(.00044) (.00059) (.06473) (.04683)

Bonus month .00217*** .00240*** .19317*** .15227***
(.00044) (.00060) (.06121) (.04578)

1 month after bonus .00052 .00098 �.01711 .07436
(.00045) (.00061) (.06938) (.04863)

2 months after bonus .00049 .00121** .01022 .08780*
(.00043) (.00059) (.06934) (.04860)

3 months after bonus .00046 .00031 .04329 .02652
(.00045) (.00061) (.06996) (.05101)

Annual income ($10,000) �.00149*** �.00194*** �.23614*** �.16883***
(.00007) (.00010) (.01187) (.00954)

Annual income squared .00005*** .00007*** .00583*** .00425***
(.000003) (.000005) (.00065) (.00057)

Credit score (100) �.06220*** �.11180*** 1.42505*** 1.87941***
(.00168) (.00228) (.23040) (.17899)

Credit score squared .00434*** .00768*** �.18673*** �.22825***
(.00012) (.00017) (.02044) (.01569)

Loan amount ($10,000) .00188*** .00333*** .40513*** .33498***
(.00029) (.00039) (.06440) (.04877)

Loan amount squared �.00011*** �.00031*** �.02076** �.02233***
(.00004) (.00005) (.00977) (.00757)

Loan length (year) �.00145*** .00071 �.26876*** �.00107
(.00033) (.00045) (.04460) (.03480)

Loan length squared .00004 �.00008** .00798** �.00024
(.00003) (.00004) (.00407) (.00295)

Interest �.03774** .08280*** 19.23768*** 21.30005***
(.00686) (.00930) (.94956) (.75170)

Interest squared 1.03656*** .92174*** �25.64674*** �37.49592***
(.02756) (.03733) (2.79067) (2.34426)

Month of origination FEs Yes Yes Yes Yes
State FEs Yes Yes Yes Yes
Observations 529,001 529,001 529,001 529,001
R2 (pseudo R2) .03809 .05174 .25245 .24014

*p < .1.
**p < .05.
***p < .01.
Notes: The sample used in this analysis is conditional on having a loan originated. Each observation is an auto loan. 90 (60) DPD refers to the 90-day (60-day)
delinquency rate. FEs ¼ fixed effects.
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financing institutions correctly evaluate the delinquency risk

that comes from bonus-induced auto loans. We use the 90 DPD

as the dependent variable in the regression.8 Results are

reported in Table 6. Columns 1–3 show that, for consumers

with annual income less than $100,000, the delinquency rate

is significantly higher for bonus-induced loans. The estimated

coefficients represent a 22.6% increase in 90 DPD for the low-

income group and a 30.5% increase for the medium-income

group, relative to the baseline delinquency rate. For high-

income consumers, however, the effect is not significant.

Similarly, Columns 4–6 of the table show that, for consu-

mers whose credit scores are lower than 760, the delinquency

risk is higher if a loan is induced by a bonus. Compared with

the average delinquency rate, the 90 DPD increases by 23.6%
for subprime consumers and 31.1% for near-prime consumers.

The effect again is not significant for the prime group.

Beyond the observed characteristics such as income and

credit score, the size of the bonus may also play an important

role in determining the demand impact. We analyze the hetero-

geneous effects by the size of the bonus. The size of bonuses

has a wide-ranging distribution across consumers (see Fig-

ure 1). We first show the effects of bonuses across consumers

who receive very small (<$500), small ($500–$2,000),

medium ($2,000–$7,000), and large (>$7,000) bonuses. This

classification gives us roughly one-fourth of consumers in the

data in each group. We run separate regressions for consumers

who receive a bonus of a certain size. Table 7 presents the

results. The demand effects are significantly positive for all

groups. Interestingly, even for a very small bonus (i.e., less

than $500), demand for auto loans increases by 12.8% com-

pared with the average in that group.

Overall, the results in this section suggest that the increase in

demand is significant across consumers with different income

bands and credit score segments. The increase in the delin-

quency rate, however, is significant only among consumers

with low income and low credit scores. Such heterogeneous

Table 5. Auto Loan Origination by Income and Credit Score.

Dependent Variable: Originate Auto Loan

By Income Groups By Credit Score Groups

<$50,000 $50,000–$100,000 >$100,000 <620 620–760 >760

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

1 month before bonus .00038*** �.00004 �.00005 �.00009 .00025* �.00016
(.00014) (.00015) (.00018) (.00018) (.00015) (.00014)

Bonus month .00095*** .00167*** .00242*** .00149*** .00187*** .00099***
(.00015) (.00016) (.00020) (.00020) (.00016) (.00015)

1 month after bonus .00072*** .00115*** .00205*** .00105*** .00143*** .00090***
(.00015) (.00016) (.00020) (.00019) (.00015) (.00015)

2 months after bonus .00039*** .00074*** .00072*** .00034* .00082*** .00047***
(.00014) (.00015) (.00018) (.00019) (.00015) (.00014)

3 months after bonus �.00002 .00035** .00058*** .0000003 .00039** .00029**
(.00015) (.00016) (.00020) (.00020) (.00015) (.00015)

Recent auto loan �.00524*** �.00565*** �.00392*** �.00505*** �.00604*** �.00403***
(.00013) (.00012) (.00015) (.00016) (.00012) (.00013)

Bonus month and recent auto loan �.00113** �.00103** �.00130** �.00174*** �.00160*** .00007
(.00044) (.00047) (.00059) (.00058) (.00043) (.00050)

Annual income ($10,000) .00284*** .00091*** .00037*** .00151*** .00109*** .00055***
(.00019) (.00032) (.00008) (.00004) (.00003) (.00003)

Annual income squared �.00022*** �.00003 �.00001** �.00005*** �.00003*** �.00001***
(.00003) (.00002) (.000003) (.000003) (.000001) (.000001)

Credit score (100) .01885*** .02724*** .02936*** �.00550*** .05351*** .01756
(.00033) (.00045) (.00075) (.00048) (.00375) (.01512)

Credit score squared �.00152*** �.00223*** �.00246*** .00099*** �.00421*** �.00173*
(.00003) (.00003) (.00005) (.00005) (.00027) (.00095)

Month FEs Yes Yes Yes Yes Yes Yes
State FE s Yes Yes Yes Yes Yes Yes
Observations 11,179,248 11,607,120 7,557,132 7,045,200 13,167,336 10,130,964
R2 .00096 .00139 .00189 .00140 .00116 .00083

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.

8 Results from using 60 DPD are similar. For brevity, we do not report the

results here.
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results have important managerial implications for financial

institutions to predict the level of increased demand for differ-

ent consumers. With lenders increasingly having digital access

to income and employment information (Chan et al. 2020),

financial institutions should take into account the additional

risk associated with bonus-induced loans, especially for con-

sumers with low income and low credit scores. Moreover, we

also find that the impact of bonuses on demand is significant

across different sizes of bonuses; in particular, consumers are

more likely to start an auto loan even if they receive very small

bonuses (<$500).

Effects from an Increase in Base Salary

Finally, to demonstrate the unique impact of bonuses on con-

sumer auto loan demand and delinquency, we compare the

impact of receiving bonuses with the impact of having a base

salary increase. In our data, about 80% of consumers experi-

enced an increase in the base salary, in addition to the bonus

payment. We investigate whether their responses to the

increase in base salary are different from when they receive a

bonus. Intuitively, as the increase indicates higher income that

will continue for the future, its effects on the auto loan demand

and delinquency rate can be very different from that of one-

time bonus payments.

To study the demand effect, we run a similar regression as

Equation 1, with indicators for the months around consumers

receiving a base salary increase. The results appear in Column

1 of Table 8. Similar to receiving a bonus, the demand for auto

loans increases significantly. The total increase across the four

months of receiving a base salary increase is .43 percentage

points, representing a 24.9% increase compared with the aver-

age monthly auto loan origination during non-salary-increase

months. The demand increase from salary increase is higher

than that from a bonus at 20.3%. The larger demand impact

may come from either a larger demand response to the salary

increase or from the salary increase being higher on average

than the bonus amount. We further compare the demand effect

from a bonus with that from a salary increase of the same size.

Results suggest that the demand increase is larger from a bonus

Table 6. Delinquency for Bonus-Induced Auto Loans by Income and Credit Score.

Dependent Variable: 90 DPD (90-Day Delinquency Rate)

By Income Groups By Credit Score Groups

<$50,000 $50,000–$100,000 >$100,000 <620 620–760 >760

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

Bonus month .00354*** .00108** �.00029 .00592*** .00074** .00003
(.00107) (.00048) (.00032) (.00164) (.00035) (.00014)

Annual income ($10,000) �.00950*** �.00071 �.00009 �.00591*** �.00072*** �.00012***
(.00148) (.00103) (.00011) (.00038) (.00006) (.00002)

Annual income squared .00098*** .00003 .000002 .00025*** .00002*** .000004***
(.00024) (.00007) (.000003) (.00002) (.000003) (.000001)

Credit score (100) �.07223*** �.03875*** �.03098*** �.09028*** �.02339** .00364
(.00370) (.00218) (.00187) (.01523) (.00917) (.01560)

Credit score squared .00503*** .00267*** .00212*** .00683*** .00159** �.00022
(.00028) (.00016) (.00013) (.00142) (.00066) (.00098)

Loan amount ($10,000) .000001*** .0000001*** .0000000 .000001*** .0000001*** .00000
(.0000001) (.0000000) (.0000000) (.0000002) (.0000000) (.00000)

Loan amount squared �.00000*** �.00000 �.00000 �.00000*** �.00000*** �.00000
(.00000) (.00000) (.00000) (.00000) (.00000) (.00000)

Loan length (year) �.00036*** �.00002 .00001 �.00072*** .00003 �.00001
(.00007) (.00003) (.00002) (.00011) (.00002) (.00001)

Loan length squared .000001** �.0000001 �.0000001 .000002** �.0000003* .0000001
(.000001) (.0000002) (.0000001) (.000001) (.0000002) (.0000001)

Interest .00624 �.01111 �.00752 .05387** .01110* �.00380
(.01560) (.00817) (.00619) (.02202) (.00629) (.00339)

Interest squared .99776*** .66544*** .48266*** .80845*** .52064*** .31778***
(.05841) (.03524) (.03229) (.07945) (.03105) (.02654)

Month of origination FEs Yes Yes Yes Yes Yes Yes
State FEs Yes Yes Yes Yes Yes Yes
Observations 180,666 214,233 134,102 121,354 267,956 139,691
R2 .04070 .02105 .01396 .03355 .00904 .00284

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.
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than from a same-sized salary increase when the size is not too

large (<$2,500). Appendix B provides detailed results.

Next, we run a similar regression as Equation 2, with an

indicator variable for loans originated in the four months

around receiving a base salary increase, to study the impacts

on delinquencies. Regression results for 90 DPD and 60 DPD

are in Columns 2 and 3 of Table 8, respectively. In sharp

contrast to the results in Table 4, loans induced by a base salary

increase do not have any significant impact on either 90 DPD

or 60 DPD. These results suggest that the effects on loan delin-

quency from these two sources of income increase are very

different.

In summary, while both a bonus payment and an increase in

base salary lead to a significant increase in auto loan demand,

only the bonus-induced loans have a higher delinquency rate.

Therefore, the impact of receiving a bonus payment is quite

different from a base salary increase. One possible reason is

that, after receiving a bonus payment, a consumer’ s future

monthly income will drop back to the original level. A raise

in the base salary, however, resets the consumer’ s future

income to a higher level. The stability of financial resources

is important to alleviate future loan burden.

Mechanisms

In this section, we start by describing the potential mechanisms

that can contribute to our results. To test against different

mechanisms, we leverage data from individuals who do not

receive a bonus, in addition to our main sample who do.

Because these two groups can be systematically different, we

use a matching approach that compares the behaviors of con-

sumers who receive a bonus with those who do not but who

otherwise have very similar observed characteristics. We con-

duct two matching analyses to study demand and delinquency

effects.

The first possible mechanism that can explain our results is

that bonus payments can lead to demand expansion on auto

loans. Demand expansion can also happen for multiple reasons.

First, consumers can adjust their expectations of future income

after receiving a bonus and increase their consumption level.

Table 7. Auto Loan Origination by Size of Bonus.

Dependent Variable: Originate Auto Loan

By the Size of the Bonus

<$500 $500–$2000 $2000–$7000 >$7000

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

1 month before bonus .00027* �.00006 .00032* .00046**
(.00016) (.00018) (.00019) (.00020)

Bonus month .00054*** .00090*** .00219*** .00350***
(.00017) (.00019) (.00021) (.00023)

1 month after bonus .00062*** .00053*** .00143*** .00288***
(.00017) (.00018) (.00020) (.00022)

2 months after bonus .00040** .00042** .00094*** .00095***
(.00017) (.00018) (.00019) (.00020)

3 months after bonus .00006 �.00001 .00051*** .00083***
(.00018) (.00018) (.00020) (.00021)

Recent auto loan �.00512*** �.00510*** �.00503*** �.00486***
(.00014) (.00015) (.00016) (.00016)

Bonus month and recent auto loan �.00115** �.00064 �.00124** �.00136**
(.00048) (.00056) (.00061) (.00065)

Annual income ($10,000) .00163*** .00104*** .00076*** .00040***
(.00004) (.00004) (.00004) (.00005)

Annual income squared �.00006*** �.00004*** �.00002*** �.00001***
(.000002) (.000003) (.000002) (.000002)

Credit score (100) .02121*** .02364*** .02878*** .02854***
(.00038) (.00047) (.00058) (.00070)

Credit score squared �.00172*** �.00193*** �.00234*** �.00238***
(.00003) (.00004) (.00004) (.00005)

Month FEs Yes Yes Yes Yes
State FEs Yes Yes No No
Observations 8,640,492 7,655,208 7,354,896 6,692,904
R2 .00109 .00113 .00144 .00184

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.
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The economic theory of permanent income hypothesis (for a

review, see Jappelli and Pistaferri [2010]) predicts a higher

consumption level when individuals are expected to receive a

higher future income. To smooth out the effect, consumers

would borrow and increase consumption. However, if the

expectation did not pan out, or if consumers increase the con-

sumption level too much, then the loans may end up delinquent.

Second, demand expansion can also arise due to psychological

reasons. For example, the mental accounting literature (e.g.,

Epley, Mak, and Idson 2006; Thaler 1985) predicts a higher

marginal propensity to consume out of income framed as a gain

to the current state. This is especially relevant if the income is

unexpected as a windfall (Arkes et al. 1994). Compared with

regular salary, a bonus is more likely seen as a gain to the

current state, because many consumers may not know for sure

whether and how much they can get each year. Because of the

nature of the bonus money, consumers can increase consump-

tion and end up with a spontaneous purchase. When the pur-

chase is made with a loan, these consumers take on a high

financial burden, which can lead to a higher delinquency rate.

It is also possible that consumers who are affected by psycho-

logical reasons are less financially savvy or have certain per-

sonality traits that correlate with the loan riskiness (Berg et al.

2019; Turkyilmaz, Erdem, and Uslu 2015).

The second possible mechanism is bonus payments leading

to demand shifting on auto loans. The need for auto loans may

already exist before the bonus payment. But with liquidity

constraints, consumers may rely on the extra cash on hand from

a bonus for the down payment. Receiving the bonus helps

realize an existing need by providing the liquidity (e.g., Agar-

wal, Liu, and Souleles 2007; Johnson, Parker, and Souleles

2006), and therefore the demand is shifted to the time of receiv-

ing the bonus payment. Those who rely on a bonus for liquidity,

however, are likely to be more financially constrained. Thus,

the delinquency rate can be higher among those consumers.

Even without liquidity constraints, it is possible for the bonus

payments to serve as a purchase reminder or license to spend.

Such psychological mechanisms can also effectively shift the

timing of auto loans to when consumers receive a bonus

payment.

To shed light on the mechanism, one needs to know the

counterfactual situation if consumers did not receive the bonus.

It is very challenging, if not impossible, to run such an experi-

ment. We attempt to approximate this by comparing the beha-

viors of consumers with bonuses with those without bonuses.

One obvious difficulty in such an approach is that consumers

who receive a bonus and those who do not are systematically

different. For example, the average income for those who

receive a bonus is $73,000, while it is only $48,000 for those

without bonuses. We solve this problem by a matching

approach in which we match each “treated” consumer who

receives a bonus to one “control” who receives no bonus but

is otherwise very similar in observed characteristics. We per-

form a separate matching analysis for demand analysis and

delinquency analysis.

Matching Analysis for Auto Loan Demand

We leverage a matching analysis that compares the behaviors

of consumers who receive a bonus with those who do not but

are very similar in terms of total income and credit score. Using

Table 8. Auto Loan Origination and Delinquency with Salary Increase.

Dependent Variable:

Demand
Analysis:

Delinquency Analysis:

Originate
Auto Loan 90 DPD 60 DPD

(1) (2) (3)

1 month before pay
increase

.00051*** .00017 �.00099

(.00010) (.00045) (.00062)
Pay increase month .00153*** .00008 �.00055

(.00010) (.00044) (.00059)
1 month after pay increase .00133*** .00004 �.00144**

(.00010) (.00045) (.00061)
2 months after pay

increase
.00084*** �.00030 �.00117*

(.00010) (.00048) (.00065)
3 months after pay

increase
.00058*** �.00014 �.00156**

(.00010) (.00051) (.00069)
Recent auto loan �.00497***

(.00008)
Pay increase month and

recent auto loan
�.00104***

(.00030)
Annual income ($10,000) .00105*** �.00148*** �.00189***

(.00002) (.00007) (.00010)
Annual income squared �.00003*** .00005*** .00007***

(.000001) (.000003) (.000005)
Credit score (100) .02578*** �.06221*** �.11179***

(.00024) (.00168) (.00228)
Credit score squared �.00211*** .00434*** .00768***

(.00002) (.00012) (.00017)
Loan amount ($10,000) .00188*** .00333***

(.00029) (.00039)
Loan amount squared �.00011*** �.00031***

(.00004) (.00005)
Loan length (year) �.00145*** .00072

(.00033) (.00045)
Loan length squared .00004 �.00008**

(.00003) (.00004)
Interest �.03774*** .08241***

(.00686) (.00930)
Interest squared 1.03619*** .92230***

(.02756) (.03733)
Month FEs Yes Yes Yes
State FEs Yes Yes Yes
Observations 30,343,500 529,001 529,001
R2 .00129 .03804 .05172

*p < .1.
**p < .05.
***p < .01.
Notes: 90 (60) DPD refers to the 90-day (60-day) delinquency rate. FEs ¼ fixed
effects.
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the matched consumers without bonuses as a benchmark, we

should be able to distinguish the impact of demand shifting and

demand expansion on our observed effects. Specifically, if the

auto loan demand increases when consumers receive the bonus

but decreases by the same amount during the months of no

bonus, such a pattern can be explained by demand from non–

bonus months shifting to the bonus months. Alternatively, if the

auto loan demand increases during bonus months and the

demand does not decrease during the non–bonus months, then

the pattern is consistent with bonuses leading to demand expan-

sion on auto loans. Finally, with both demand expansion and

demand shifting, we expect to see a higher demand when con-

sumers receive a bonus and a lower demand with no bonus, but

the increase during bonus months is not entirely offset by the

decrease during non–bonus months.

The aforementioned method relies on a critical assumption

that these two groups are otherwise comparable except that one

receives bonus payments as part of their overall compensation

and the other group does not. Because we rely on cross-

sectional comparison in this analysis, to ensure that these

groups are as similar as possible, we perform a coarsened exact

matching using two important observed economic variables:

total income and credit score. More specifically, we group all

consumers into bins on the basis of their income ($2,000 incre-

ments) and credit score (ten-point increments). Each consumer

who receives a bonus is matched to one without bonuses who

are in the same bin. Due to such coarsened exact matching,

each consumer is very similar to their matched consumer, with

at most $2,000 difference in total income and at most ten-point

difference in credit score.

The detailed matching procedure is as follows:

� Step 1: Group all consumers into bins by total income

($2,000 increments) and credit score (ten-point

increments).

� Step 2: For each bin, count the number of unique con-

sumers with bonus (Nb) and the number of unique con-

sumers without bonuses (Nnb).

� Step 3: If Nb < Nnb, for the Nb consumers with bonuses,

we randomly select Nb consumers without bonuses as

their matched controls. If Nb � Nnb, we randomly select

Nnb consumers with bonuses as the matched treatment

group for the Nnb control consumers.

� Step 4: Collect all the matched pairs of treatment and

control consumers with their bin numbers.

With the matching procedure, we are left with 6,238 unique

bins, with 2.5 million pairs of matched consumers (almost all

consumers with a bonus have a matched pair). The average

income is $72,900, and the average credit score is 696.6 for

both the treatment and control groups.

Using the matched sample, we compare the loan origination

rate of consumers in the treatment group (who receive a bonus

payment) with that of the control group (who receive no

bonus). In particular, to shed light on the potential mechanisms,

we separately estimate the difference in origination rates when

the treated consumers receive the bonus as well as during other

non–bonus months. We use regression analysis to control for

bin, month, and state fixed effects.

Loanim ¼ g1Bim þ g2Bi;m�1 þ g3Bi;m�2 þ g4Bi;m�3

þg5Bi;oth þ aAim þ hBimAim þ bini þ bXim þ eim :

(3)

Similar to the main analysis, we use variables Bim;Bi;m�1,

Bi;m�2, and Bi;m�3 to denote whether consumer i receives a

bonus in month m to m� 3. In addition, we include Bi;oth,

which equals 1 if consumer i receives a bonus payment but not

in month m to m� 3 (i.e., non–bonus months). All these bonus

indicator variables are 0 for consumers without bonuses, which

serves as the baseline condition in this regression. bini is the bin

fixed effects that control for the impact of different income and

credit score groups. All the other variables are defined similarly

as before, including the month and state fixed effects.

Table 9 presents the results. Consistent with the main

results, the loan origination rate increases significantly when

consumers receive a bonus. The increase is still significant,

albeit smaller for the three months after receiving the bonus.

Interestingly, the origination level is lower for the treated con-

sumers during their non–bonus months compared with the con-

trol group without bonuses, but the magnitude is small. To

better interpret the results, we translate the numbers into per-

centage terms by comparing with the average origination rate

in the matched no-bonus sample (1.73%). Figure 3 shows the

Table 9. Auto Loan Origination with Matched Consumers with and
without Bonus.

Dependent Variable:
Originate Auto Loan

(1)

Bonus month .00147***
(.00009)

1 month after bonus .00113***
(.00009)

2 months after bonus .00059***
(.00008)

3 months after bonus .00022**
(.00009)

Non–bonus months �.00007*
(.00004)

Recent auto loan �.00474***
(.00005)

Bonus month and recent auto loan �.00162***
(.00028)

Bin FEs Yes
Month FEs Yes
State FEs Yes
Observations 60,682,200
R2 .00140

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.
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results. The total increase in the four months together is 19.7%
compared with consumers without bonuses. During the non–

bonus months, however, we do see a slight decrease of .4% in

loan origination rate each month, which would add up to 3.2%
in the eight months of non–bonus months.

By comparing consumers with bonuses with those without

bonuses, the matching analysis helps shed light on the potential

mechanisms. Because the increase in auto loan origination dur-

ing bonus months far exceeds the decrease during non–bonus

months, it suggests that bonuses lead to demand expansion on

auto loans. In other words, consumers with the same total

income will end up with different levels of loan consumption

depending on their income composition. Moreover, we also

find evidence of demand shifting: the loan origination level

is lower during non–bonus months than for consumers without

bonuses. This is consistent with some consumers shifting the

timing of loan origination to when they receive the bonus,

which will lead to a decreased demand in other months. There-

fore, both demand expansion and demand shifting likely jointly

contribute to the overall effect. On the one hand, bonus pay-

ments may be perceived as an unexpected gain or lead to the

belief of a higher future income. Consequently, consumers may

reward themselves with a big-ticket car purchase and thus need

an auto loan. On the other hand, for individuals who are more

liquidity constrained or receive larger bonuses, demand shift-

ing may play a more important role in their financial decisions.

Matching Analysis for Auto Loan Delinquency

Next, we use a similar matching analysis to study the delin-

quency effect of bonus-induced loans. We compare the loans

from consumers with bonuses with those from consumers with-

out bonuses in the matching analysis. This helps rule out an

alternative explanation from the main analysis that the higher

delinquency rate for bonus-induced loans could be driven by

the lack of a bonus after loan origination. This is because, for

consumers who originate a loan when receiving a bonus

(bonus-induced loans), they do not receive a bonus for the rest

of the year, whereas those who originate a bonus in non–bonus

months can receive a bonus later, which could help in repaying

the loan. This concern is eliminated by matching bonus-

induced loans to those originated from consumers without

bonuses because neither group receives a bonus after the loan

is originated.

More specifically, we match each loan from consumers with

bonuses (treatment group) with one originated from consumers

without bonuses (control group). The loans in each matched

pair are originated in the same month and from consumers with

similar income ($2,000 increments) and credit score (ten-point

increments). To identify the delinquency effect of bonus-

induced loans, we further group the loans from consumers with

bonus into those originated when receiving the bonus and those

originated in other months. Each of these two groups will be

compared with the matched loans from consumers without

bonuses.

The matching procedure for delinquency analysis is as

follows:

� Step 1: Group all loans into bins by the month of origi-

nation, total income ($2,000 increments), and credit

score (ten-point increments).

� Step 2: For each bin, count the number of unique loans

that are originated from consumers with bonuses (Lb),

and the number of unique loans originated from consu-

mers without bonuses (Lnb). The loans from consumers

with bonuses can be further separated into two types:

those originated when receiving a bonus and those that

are originated outside of the bonus month.

� Step 3: If Lb < Lnb, for the Lb loans from consumers

with bonuses, we randomly select Lb loans from consu-

mers without bonuses as their matched control. If

Lb � Lnb, we randomly select Lnb loans from consumers

with bonuses as the matched treatment group for the Lnb

loans from consumers without bonuses.

� Step 4: Collect all the matched pairs of treatment and

control loans with their bin numbers.

With the matching procedure, we are left with 41,599

unique bins, with .5 million pairs of matched loans (about

99% of all loans from consumers with a bonus have a matched

loan). The matched groups have very similar income ($74,300)

and the same credit score (690.1). Even though we do not

match consumers by loan characteristics, due to the high

dimensionality of the variables, the average loan amount is

$22,200 for treatment and $22,500 for control, and the average

loan lengths (5.08 vs. 5.06 years) and interest rates (5.35% vs.

5.38%) are very close between the two groups.

Using the matched sample, we compare the loan delin-

quency rate of consumers who receive a bonus payment with

that of consumers without bonuses. In particular, we separately

estimate the difference in delinquency rates when the loan is

originated when receiving the bonus as well as during other

non–bonus months. Because loans in the same bin are origi-

nated in the same month and have similar income and credit

score, we use regression analysis to further control for loan

characteristics and fixed effects for each bin and state.
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Figure 3. Difference in auto loan origination (compared with
consumers without bonuses).
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Delinql ¼ d1Blm þ d2Bl;oth þ binl þ bXl þ el: (4)

As before, we use variables Blm to denote whether loan l is

originated when receiving a bonus. In addition, we include

Bl;oth that equals 1 if loan l is originated by a consumer who

receives a bonus but during non–bonus months. Both indicator

variables are 0 for loans originated by consumers without

bonuses, which serves as the baseline condition. binl is the bin

fixed effects that control for the impact of month of origination

and different income and credit score groups.

Consistent with results from the main analysis, we find a

higher delinquency rate for bonus-induced loans than similar

loans from consumers without bonuses (Table 10). The delin-

quency rates in terms of 90 DPD and 60 DPD are both signif-

icantly higher: compared with the baseline average in the

control group (.705% for 90 DPD and 1.313% for 60 DPD),

the increase in delinquency rate for bonus-induced loans is

18.3% for 90 DPD and 11.2% for 60 DPD. Loans that are

originated during the non–bonus months, however, do not have

a higher delinquency rate. The estimated differences in delin-

quency rates (for both 90 DPD and 60 DPD) compared with

loans from consumers without bonuses are very close to zero.

Results suggest that consumers who receive a bonus payment

are not riskier in general. Only the loans that are likely influ-

enced by receiving a bonus tend to have a higher risk. For the

loans that are originated in non–bonus months, they have the

same delinquency rates as loans from consumers without

bonuses, all else equal.

So far, we have only focused on the effect on the propensity

of taking auto loans. It is possible that, when receiving bonus

payments, consumers will also increase their spending and

therefore take out a larger loan. To investigate this possibility,

we use the matched sample from the delinquency analysis and

run Equation 4 but use loan amount (in $10,000) as the depen-

dent variable in the regression analysis. Results are in Column

1 of Table 11. Loans originated after receiving a bonus pay-

ment do not appear to be larger. In fact, the average amount of

those bonus-induced loans is about $200 smaller than loans

from consumers without bonuses. Such a difference is very

close to loans originated in non–bonus months.

General Discussion

The intended contribution of this study is to report new sub-

stantive empirical findings. We document how consumers

respond to bonus payments with demand for auto loans. Impor-

tantly, these bonus-induced loans are associated with a higher

delinquency risk, conditional on other observed characteristics

such as credit score and income. By comparing consumers with

bonuses with those without bonuses, we find that both demand

expansion and demand shifting likely contribute jointly to the

overall effect.

Our findings have important managerial implications. They

help financial institutions predict when consumers are likely to

need auto loans. More importantly, they suggest that financial

institutions should take the additional risk into account, espe-

cially for consumers with low income and low credit scores.

These managerial implications remain valid no matter which

mechanism is driving the consumer responses to bonus

payments.

To illustrate the importance of our findings, we run a regres-

sion analysis similar to Equation 2, with the interest rate (in

percentage) as the dependent variable. Interestingly, we find

that the interest rate for bonus-induced loans on average is

.053% lower than that for other loans. Although the magnitude

is small, it indicates that financial institutions do not currently

take the increased risk into account. One possible explanation

is that, when applying for auto loans, consumers may be

required to show recent pay stubs, which will be higher in the

month when bonus payments are received. This may bias the

risk assessment of financial institutions. Our study shows that

the delinquency risk associated with bonus payments should be

evaluated separately from the risk associated with a base salary

increase. Given that lenders increasingly have digital access to

income and employment information (Chan et al. 2020), finan-

cial institutions can target consumers who with high need for

auto loans and accordingly adjust the interest rate charged on

the basis of their delinquency risk.

Our study provides firsthand evidence on how consumers

react to bonus payments. Given that demand expansion plays

an important role in our results, a program that helps reduce the

Table 10. Delinquency for Bonus-Induced Auto Loans with Matched
Sample.

Dependent Variable:

90 DPD 60 DPD

(1) (2)

Bonus loans .00129*** .00147***
(.00042) (.00056)

Loans from non–bonus months �.00005 �.00003
(.00016) (.00022)

Loan amount ($10,000) .00214*** .00370***
(.00019) (.00026)

Loan amount squared �.00013*** �.00031***
(.00002) (.00003)

Loan length (year) �.00128*** �.00002
(.00013) (.00018)

Loan length squared .00002** �.00001
(.00001) (.00001)

Interest �.00924* .10864***
(.00494) (.00669)

Interest squared .93245*** .78441***
(.01990) (.02696)

Bin FEs Yes Yes
State FEs Yes Yes
Observations 1,052,236 1,052,236
R2 .10391 .11244

*p < .1.
**p < .05.
***p < .01.
Notes: 90 (60) DPD refers to the 90-day (60-day) delinquency rate. FEs ¼ fixed
effects.
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purchase trigger of bonuses can be beneficial for consumers.

For example, when consumers receive a bonus payment, it may

be useful to provide financial education or a nudge to assist

them with better financial decision making if it can be offered

“just in time” (Fernandes, Lynch, and Netemeyer 2014).

Empirical evidence of how consumers respond to potentially

unexpected lump-sum payments is also important when design-

ing fiscal policies with respect to natural disasters such as the

COVID-19 pandemic. For policy makers, it may be worthwhile

to consider ensuring the “ability to pay” when auto lenders

extend credit to borrowers, similar to the mortgage industry.

Such efforts can reduce the amount of predatory loans taken out

by consumers who cannot afford them.

There are several limitations in this research that should be

addressed in future studies. First, we focus on the impact of

bonuses on auto loans. Given the limited knowledge of how

bonuses affect consumers’ financial decision making and the

prevalence of bonuses in practice, future research should fur-

ther investigate the impact on other important financial deci-

sions, such as credit card purchases, mortgages, and

repayment of previous debts. Moreover, if some of the finan-

cial decisions triggered by bonuses lead to future costly con-

sequences, such as loan delinquencies that we document in

this study, they can further influence consumers’ future job

performance and movements. A data set that combines con-

sumer financial decisions and employment records enables

future research in this direction. Finally, we call for research

to tease apart the exact underlying mechanisms that drive

consumers’ financial decision making. Scholars could pro-

vide more causal estimates using field experiments on smaller

samples.

Appendix A: Delinquency Analysis Using
Alternative Measures

In Appendix A, we show the robustness of the delinquency

results using alternative measures of delinquency. After loans

become delinquent, consumers can stop making payments

altogether, pay back the overdue amount in full, or make partial

payments. In the regression analyses for 90 DPD and 60 DPD,

we did not differentiate whether the delinquent loan is repaid

later. However, the profit implications for financing institu-

tions can be different. This is because consumers will be

charged a substantial fee as a penalty for late payments. Thus,

delinquent loans that are repaid later can be profitable for the

financing institutions, but those institutions will suffer signifi-

cant loss for loans that are totally defaulted. The implications

for consumers can also be different. If they cannot repay the

late payments and fees, their vehicles will be repossessed, and

they may have to declare bankruptcy to unwind their obligation

to pay the loans.

To measure severe delinquencies, we define a loan as truly

delinquent when the consumer stops making any additional

payments for at least six months in our data. We further explore

if bonus-induced loans have a higher chance of true delin-

quency. We run a similar regression as in Equation 2, where

the new dependent variable Delinql equals 1 if loan l is truly

delinquent within a year of loan origination. It takes a substan-

tial amount of time for loans to become truly delinquent,

according to our definition. To obtain a complete picture of

true delinquency, we collect additional loan performance data

to further check for true delinquency within three years of loan

origination.

Columns 1 and 2 in Table 12 report the regression results.

Similar to the results in the main delinquency analysis, the true

delinquency rate is significantly higher for auto loans that ori-

ginated in a bonus month. Compared with the baseline, the

increase in true delinquency rate is 50% higher (.108% over

.214%) among bonus-induced loans within one year of origina-

tion and 17.3% higher (.215% over 1.246%) within three years

of loan origination.

We use another measure, months of payments overdue, for

the delinquency analysis. It complements the delinquency rate

in representing potential loss for financing institutions. We

run a regression with the number of monthly payments over-

due at the end of one year as well as three years after loan

origination as the dependent variable. Results are reported

in Columns 3 and 4 of Table 12. For loans that were originated

in a bonus month, the number of monthly payments overdue

is 23.6% higher (.0095 over .0403 months) within one year

and 14.1% higher (.0352 over .2489 months) within three

years.

Appendix B: Demand Effects from a Bonus
and a Base Salary Increase by Size

In the “Effects from an Increase in Base Salary” subsection, we

show that the overall increase in auto loan demand is higher

from a salary increase than from a bonus payment (27.8% vs.

21.5%). The larger demand impact may come from either a

larger demand response to the salary increase or the salary

increase being higher, on average, than the bonus amount. In

Appendix B, we further compare the demand effect from a

bonus and a salary increase by the size of the income increase.

Table 11. Loan Amount for Bonus-Induced Auto Loans.

Dependent Variable:
Loan Amount ($10,000)

(1)

Bonus loans �.02045**
(.00579)

Loans from non–bonus months �.02170***
(.00227)

Bin FEs Yes
State FEs Yes
Observations 1,052,236
R2 .13126

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.
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To do so, in addition to the indicator for bonus months,9 we add

bonus size and its square and cubic terms to the regression to

study the impact of the size of the bonus on the increase in auto

loan demand. The indicator variable can be interpreted as a

constant term that captures the effect of merely receiving a

bonus. The third-order polynomial terms allow the impact of

bonus size to be nonlinear. Similarly, in a separate regression,

we include an indicator for salary increase months, as well as

salary increase size and its square and cubic terms to study the

impact of the size of salary increase.

Columns 1 and 2 of Table 13 report the results for a bonus

payment a base salary increase, respectively. Comparing the

estimates of the indicator variables, a bonus has a higher impact

than a salary increase when the size of the increase is small. To

make the comparison easier, we plot the estimated demand

increase in auto loans from a bonus and a base salary increase

by its size in Figure 4. The first observation is that the relation-

ship is very close to linear in the plotted range. The demand

increase is higher with a larger bonus, as well as with a larger

salary increase. The rate of increase is higher for a bonus than a

Table 12. True Delinquency and Months of Payments Overdue.

Dependent Variable:

True Delinquency Months of Payments Overdue

1 Year 3 Years 1 Year 3 Years

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

1 month before bonus .00054** .00188*** .00397** .03528***
(.00025) (.00058) (.00187) (.00917)

Bonus month .00108*** .00215*** .00947*** .03520***
(.00025) (.00058) (.00188) (.00921)

1 month after bonus .00054** .00059 .00348* .00117
(.00025) (.00059) (.00191) (.00937)

2 months after bonus .00031 .00006 .00212 �.00192
(.00024) (.00057) (.00185) (.00907)

3 months after bonus .00040 .00081 .00077 .01757*
(.00025) (.00060) (.00194) (.00951)

Annual income ($10,000) �.00047*** �.00244*** �.00621*** �.04521***
(.00004) (.00010) (.00032) (.00156)

Annual income squared .00002*** .00008*** .00021*** .00155***
(.000002) (.000004) (.00001) (.00007)

Credit score (100) �.01379*** �.05737*** �.30146*** �1.29471***
(.00095) (.00223) (.00719) (.03529)

Credit score squared .00096*** .00392*** .02072*** .08880***
(.00007) (.00016) (.00053) (.00260)

Loan amount ($10,000) .00057*** .00503*** .01059*** .07710***
(.00016) (.00038) (.00124) (.00608)

Loan amount squared �.00006*** �.00051*** �.00070*** �.00654***
(.00002) (.00005) (.00017) (.00084)

Loan length (year) �.00020 .00138*** �.00170 .02238***
(.00019) (.00044) (.00141) (.00694)

Loan length squared .00002 �.00006 �.00013 �.00239***
(.00002) (.00004) (.00013) (.00062)

Interest �.00397 .10803*** .12528*** 1.97809***
(.00385) (.00909) (.02931) (.14378)

Interest squared .29393*** .93065*** 3.91435*** 20.55868***
(.01548) (.03650) (.11769) (.57739)

Month of origination FEs Yes Yes Yes Yes
State FEs Yes Yes Yes Yes
Observations 529,001 529,001 529,001 529,001
R2 .01078 .04544 .05248 .07510

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.

9 For simplicity, we use one variable to denote all four months after receiving a

bonus, so that it equals 1 for the bonus month as well as one month, two

months, and three months after the bonus. The estimated effect is the

average across the four months. The total increase in auto loan demand is

four times the estimated average effect each month.
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Table 13. Auto Loan Origination with Size of Bonus and Salary Increase.

Dependent Variable: Originate Auto Loan

Bonus Salary Increase

(1) (2)

Bonus months .00057*** Salary increase months .00018**
(.00006) (.00007)

Bonus size ($10,000) .00075*** Salary increase size ($10,000) .00232***
(.00011) (.00013)

Bonus size squared �.00009*** Salary increase size squared �.00033***
(.00004) (.00002)

Bonus size cubed .000002** Salary increase size cubed .00001***
(.000001) (.000001)

Recent auto loan �.00499*** Recent auto loan �.00500***
(.00008) (.00008)

Bonus month and recent auto loan �.00060** Bonus month and recent auto loan �.00062**
(.00027) (.00029)

Annual income ($10,000) .00107*** Annual income ($10,000) .00106***
(.00002) (.00002)

Annual income squared �.00003*** Annual income squared �.00003***
(.000001) (.000001)

Credit score (100) .02582*** Credit score (100) .02574***
(.00024) (.00024)

Credit score squared �.00211*** Credit score squared �.00210***
(.00002) (.00002)

Month FEs Yes Month FEs Yes
State FEs Yes State FEs Yes
Observations 30,343,500 Observations 30,343,500
R2 .00129 R2 .00130

*p < .1.
**p < .05.
***p < .01.
Notes: FEs ¼ fixed effects.
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Figure 4. Auto loan origination with size of bonus and salary increase.
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base salary increase when the size is not too large (<$2,500).

For a larger amount, the impact of a salary increase is higher

than that from a bonus payment.
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