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Abstract

Survey evidence suggests that many American and European consumers do not spend
a lot of time comparing mortgage products. We show, however, that mortgage
shopping is associated with a substantial monetary payoff, using a unique dataset
from a website where borrowers (not the lenders) can post their complete set of
received mortgage rate offers. A borrower who shops for 5 mortgage offers, is able to
save 7078 euro in net present value on average. The potential savings suggest sub-
optimal mortgage shopping as the opportunity cost of time to renegotiate additional
quotes is unlikely to be that high.
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Introduction

For many households, the choice of mortgage contract is probably the most important
financial decision they will ever make. Survey evidence, however, suggests that many
American consumers spend the same amount of time choosing where they want to
go on vacation and more time researching the next car they want to buy (Finkelstein
(2010)). In Europe, mortgage shopping does not appear to be fun either. Survey
evidence from the Eurobarometer suggests that 21 percent of respondents in the 27
member states of the European Union did not compare mortgage products and took
the first mortgage that they looked at1.

The mortgage market is a market where posted prices often differ a lot from the
actual mortgage rate the borrower is able to get. A rational consumer will work
a set of banks against each other until no single bank is willing to beat the best
offer that is on the table. In this paper we attempt to quantify how much the bor-
rower might be able to save by means of mortgage shopping and bargaining. Our
work thus contributes to the small literature on sub-optimal mortgage shopping. A
seminal paper in this field is Woodward and Hall (2012), who study the interaction
of inexperienced borrowers with mortgage brokers and find evidence that borrow-
ers would benefit a lot by shopping from additional brokers. Because brokers are
generally not contracted to find the best mortgage deal, borrowers should contact
multiple brokers and compare prices. However, borrowers do not have to limit their
price comparison to brokers, as they can negotiate with the lenders themselves as
well as the brokers. The main diffi culty for uninformed mortgage shoppers is that
they interact with trained sales people. If the inexperienced borrower falls for the
"special offer" sales talk, he may give up a better deal with another lender.

Previous studies only observe the mortgage rate of the chosen alternative. Data on
mortgage shopping behavior are only subjectively measured or completely unavail-
able. Studies that only observe the chosen alternative are likely to be subject to an
omitted variable bias as it is diffi cult to control for all factors such as the endogene-
ity between exceptional high mortgage rates and mortgage shopping. When data on
shopping behavior are unavailable, researchers have to make diffi cult assumptions

1The Eurobarometer Survey asks the following question: "When you purchased the mortgage
did you take the first product that you looked at or did you compare several different products
before making a final decision?". The estimate is therefore a lower bound of the share of borrowers
who do not shop for their mortgage as a fraction of households will compare different mortgage
products from only one bank.
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that are unverifiable in the data but crucial for the interpretation of the results. We
use a unique dataset from a website that was introduced in the Flemish region in
Belgium where borrowers, not the lenders, can post their received mortgage rate of-
fers. The data are very suited to study the effect of mortgage shopping on savings as
borrowers are encouraged to post their complete set of requested offers throughout
the whole shopping process.

We find that mortgage shopping is associated with a substantial monetary payoff.
A borrower who shops for 5 mortgage offers is able to save 7078 euro in net present
value on average. This is even more impressive in light of the time spent between
the first and fifth offer: the median difference in time between the first and fifth offer
is only 13 days. An analysis of the decision to continue shopping indicates that the
mortgage shoppers care a lot about the time they spent comparing prices, whereas
the decision to continue shopping is much less affected by the actual savings from
mortgage shopping.

In addition to the specific literature that studies sub-optimal mortgage shopping, we
also contribute to a much broader literature that documents sub-optimal financial
decisions. Andersen et al. (2015) and Keys et al. (2014) document that many house-
holds do not refinance their mortgage despite substantial potential savings. Choi
et al. (2011) identify employees who make investment mistakes by foregoing a free
lunch in their 401(k) investment choices. Campbell (2006), furthermore, references
a much broader literature on financial mistakes related to household finance.

The paper proceeds as follows. We first describe the dataset that we will exploit
in this study, explain how the data contribute to the existing literature and discuss
some possible sample selection issues. In the subsequent sections we present the
empirical results. Finally, we will draw some general conclusions and remarks in the
concluding section.

Data

Existing studies

The main diffi culty in studying the effect of mortgage shopping on the borrowers
savings is the availability of appropriate data. Woodward and Hall (2012) only
observe chosen mortgage rates and have to assume that borrowers shop by working
a pair of brokers against each other. Even though the authors do not believe that
mortgage shoppers literally work a pair of brokers against each other, they believe
that borrowers are able to achieve an outcome roughly comparable. Woodward
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and Hall (2012) then solve for the distribution of the broker’s costs assuming that
borrowers shop from two, three or four brokers. In their paper, Woodward and Hall
write that many readers expressed discomfort with their approach, as they end up
rejecting the same model they use to reach the conclusion, and argue that the failing
assumption is borrower understanding of the market institutions they encounter. If
borrowers fail to get a mortgage offer that equals the cost of the second lowest bid,
the authors do not identify the effect of shopping from an additional broker, as their
main assumption does not hold. In that case, borrowers would have to negotiate
more intensive, but not necessarily with a larger number of brokers, in order to
achieve the expected cost savings. To identify the effect of more mortgage shopping
we do at least need more information on the shopping behavior or ideally not only
the single mortgage offer that is chosen by the borrower, but the complete set of
mortgage offers the borrower requested.

Lee and Hogarth (1999) use the 1995 Survey of Consumer Finances (SCF) that
contains a measure of the extent of information search based on the question: "When
making major decisions about credit or borrowing, some people shop around for the
very best terms while others don’t. What number would you or your family be on
the scale?" (Lee and Hogarth (1999)). The borrowers answer on a scale from "almost
no shopping" to "a great deal" (from 1 to 5). The measure of shopping behavior is,
however, subject to several problems. The survey asks for "major decisions about
credit or borrowing" which is not necessarily related to mortgage borrowing. The
interpretation of the degree of shopping might also differ between households such
that "a great deal of shopping" does not imply the same number of mortgage offers
requested between households.

The complete set of received mortgage offers

We use a dataset from a website2 where borrowers can post their received mortgage
rate offers. The website was launched in March 2009 as a hobby project by a young
programmer who wondered which mortgage rates were offered to other borrowers.
The website had 360000 hits and 4000 unique visitors in the first month and was
selected as finalist for site of the year in the category money by a major Flemish
computer magazine.

The website distinguishes itself from other websites because the borrower, not the
lender, can post a mortgage rate, which is different from most mortgage websites

2We scraped the data from the Flemish website http://www.rodv.be (only in Dutch and French).
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where the lenders promote their own products. Borrowers are furthermore encour-
aged to post all their mortgage offers, and not only the final mortgage rate. This
allows us to study the whole mortgage path from the complete set of requested offers.

Our sample includes data from March 2009 until August 2013. As a large fraction of
the borrowers had to shop for their mortgage during the worst international financial
crisis since the Great Depression, it is important to note that the Belgian and Flemish
housing market did not experience a house price correction and we will show in the
appendix that our results are robust over time.

To concentrate on borrowers most likely to be shopping for rates and to eliminate
problems related to borrowers who compare mortgages of different maturities we limit
the sample in a few ways3. First, we focus on fixed rate mortgages to keep mortgage
offers comparable4. Second, we only include the mortgages for the most common
maturity for each borrower. For example, if the most common mortgage maturity
of the borrower is 25 years, we drop all other quotes with a different maturity.
Furthermore, we drop borrowers whose LTV or loan amount differs across loan quotes
and borrowers who request multiple quotes on the same day in one single bank.

Belgian mortgage market

In Belgium, most borrowers do not use a mortgage broker. Borrowers thus have
to contact the lenders themselves in order to compare mortgage rates5. However,
according to the Eurobarometer Survey, the mortgage provider is the most common
source of recommendation in Belgium and 26 percent of respondents do not compare
mortgage products at all.

An important aspect of the Belgian mortgage market is that all mortgages are re-
course loans similar to other European countries. The lender is thus able to go after
the borrower’s other assets or future income. There is no credit score that has the
degree of acceptance that the FICO score does in the US (Adams (2005)). Most
banks base the decision to grant a mortgage on the LTV ratio and the mortgage
term in combination with an affordability indicator such as the ratio of mortgage
payments to income. For example, most banks report that they prefer a ratio of

3We thank an anonymous referee for this suggestion.
460% of all Belgian mortgages originated between March 2009 and August 2013 were fixed rate

mortgages (source: UPC-BVK).
5Only 1% of the offers in our sample are from a mortgage broker.
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mortgage payments to household income smaller than 33% and a maximum mort-
gage term of 30 years6. The dominant mortgage used to be a 20-year fixed-rate
mortgage (Zachary (2009)). However, since 2005, the 25 and 30-year fixed rate mort-
gage became more important such that approximately 50% of new mortgages have a
maturity longer than 20 year in the 2007-2011 time span (NBB (2013)). Data from
Het Grote Woononderzoek 2013 (the Flemish Housing Survey, FHS) confirm that
the average maturity of first time homebuyers increased since 2005. The dominant
mortgage for first time buyers in our sample period is, therefore, a 25-year mortgage
according to the FHS. There is no offi cial maximum LTV for getting a mortgage,
but the typical LTV remains approximately equal to 80% (Zachary (2009)). Damen
and Buyst (2013) provide evidence that households who borrow with a higher LTV
take mortgages with a longer maturity.

The mortgage rate offered depends on the characteristic of the mortgage and of the
borrower. For example, most banks demand higher prices for mortgage terms of 25
or 30 years in comparison to mortgages for 20 years. In addition, the mortgage rate
depends on the chosen LTV ratio and some banks provide better rates for "premium"
clients who are able to save more as a fraction of income.

Borrowers do not face a tradeoff between mortgage rates and upfront fees, such as in
the US. But due to the strong interlinkage between commercial banks and insurance
companies in Belgium, banks have used relationship pricing whereby mortgage bor-
rowers who take on additional financial products such as credit life insurance or fire
insurance receive additional discounts on their mortgage rates. Indeed, as we will see
below, banks are able to issue mortgages at rates below the government bond rate.
Given the requirement by banks to take credit life insurance and the lower mortgage
rates that are offered to borrowers who take additional products, it is almost neces-
sary to take credit life insurance. We control for these related financial products in
the regression analysis.

Sample selection and discussion of the data

The analysis is based on a sample of households who voluntary choose to report
their mortgage offers. Therefore, one issue might be that households with certain

6The four largest banks in Belgium (Belfius, BNP Paribas Fortis, KBC, ING) report in their
brochure on mortgage loans (Accessed on June 5, 2015; available upon request) that the maximum
mortgage term is 30 years. Belfius reports that the mortgage has to be repaid before the age of 70.
Belfius and BNP Paribas Fortis report an optimal mortgage payment to income ratio of 33%. KBC
reports a maximum ratio of 40%. ING does not report a specific number.
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characteristics self-select into the sample. If households with low LTV ratios, below
average loan terms who purchase above average houses are over represented in our
sample, our estimate of the effect from mortgage shopping might not be valid for
borrowers in a weaker bargaining position. Therefore, we compare the self-reported
dataset with a different and offi cial data source, the FHS. The survey was an initiative
by the Flemish Government to obtain the necessary information to develop housing
policies. The interview includes questions about the household, history of housing,
mobility motives, housing cost and method of finance. As the FHS contains an
extensive and representative sample of approximately 10000 households, the dataset
is very useful to compare certain variables7.

The average LTV ratio in the mortgage shoppers data is equal to 77 percent, which
is slightly lower than the LTV ratio in the FHS (82 percent). The loan amount and
mortgage term are approximately 10 percent and 1 year higher in comparison to the
buyers in the FHS. Most values are not far off, but we cannot exclude that relatively
wealthy households, those who buy more expensive houses, are more present in our
data. To make sure that our results are not driven by households with certain
characteristics we will perform robustness checks in the appendix with households in
inferior bargaining positions. These results do not alter our conclusions.

An alternative instructive test of representativeness could take a look at the whole
distribution of the characteristics we observe and compare those with the distribution
in the whole population. The black line in Figure 1 represents the whole distribution
of the estimated market value according to the responses of the survey participants
in the Flemish Housing Survey. The dashed line represents the distribution of hous-
ing values according to the mortgage shoppers data8. We believe that, based on the
distributions of housing values, the mortgage shoppers data is a relatively represen-
tative sample of the whole housing stock in Flanders. Although it is not unlikely
that homeowners have a tendency to overestimate their housing value in a survey9,
the figure indicates that the mortgage shoppers data do represent the whole market.

7We take a weighted average of the year-specific values from the FHS where the weights are
the share of the observations in the mortgage shoppers database as percentage of all observations
in each year. Similar to the mortgage shoppers data, we only select borrowers with fixed rate
mortgages.

8Because the Flemish Housing Survey asks for the value of the house at the time of the survey,
we adjust the house prices in the mortgage shoppers data to 2013Q1 prices by means of house price
indices at the level of the municipalities (Source: Statbel).

9Goodman and Ittner (1992) find that the average U.S. owner overestimates the value of his/her
house by 6%.
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As the analysis is based on households who self-select to report their received mort-
gage offers, another concern might be that only users who look good by posting their
mortgage offers will provide the information. On the other hand, also users who
struggle to find a good mortgage offer may seek help on the website. It is therefore
not unlikely that the distribution of mortgage rates in the dataset is bi-modal or
skewed depending on the systematic non-response. Figure 2 plots the distribution
of the mortgage rates of the initial offer (right) and the distribution of the initial
mortgage rate minus the long term government bond (left)10. The distributions do
not seem to be influenced by strong irregularities. To make sure that the estimation
results are not driven by self-selection issues we will perform a robustness check in
the appendix where we try to exclude borrowers who have a high probability of self-
selection issues. Furthermore, we will test for attrition bias in the empirical analysis.
These robustness checks do not alter our conclusions.

Unfortunately, one limitation of the data is that we do not know whether the fi-
nal quote listed is the final quote the borrower gets. One possible scenario is that
borrowers requested additional quotes after the final listed quote but do not report
these quotes because no single bank was able to improve the final listed offer. There
are, however, a few reasons to believe that the final listed quote is the final quote
the borrower gets. First, 55% of the mortgage shoppers who report information on
their home bank receive the final offer from their home bank. Anecdotal evidence
from the forum on the website confirms that many shoppers choose a certain set of
banks at which they want to compare prices, after which they go back to their home
bank and ask for a final offer which they sign. It is then not unlikely that borrow-
ers could improve their final offer by requesting additional offers. Second, we could
expect that a fraction of the households would report the real final quote such that
on average one would observe diminishing marginal returns from shopping. We will
see, however, that our results are not consistent with diminishing marginal returns
from shopping.

Another concern might be that the households do not provide the correct information
as they have to enter the information themselves instead of trained interviewers.
Nevertheless, we expect the data to be of high quality for a few reasons. A first
reason is that many households use the website to get feedback on their particular
mortgage offer. They want to know whether or not they can improve their existing
offer, which is only possible if they enter the information correct. Another reason

10The government bond rate is for the same day and the same maturity as the mortgage rate
quote.
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why we expect the data to be of high quality is that the website has active users who
comment on each other’s mortgage offers. In addition, many users request a scan
of the bank’s mortgage offer from other borrowers such that incorrect data entries
won’t go unnoticed.

Descriptive Statistics

Table 1 describes all variables in combination with some descriptive statistics. The
data set includes 423 mortgage shoppers who post at least two mortgage offers. These
mortgage shoppers report 2.87 quotes on average. One shopper was able to compare
9 offers, but 99 percent of the shoppers have less than 7 offers. As a large fraction
of the borrowers in the full sample posts only one mortgage offer, we will test for a
possible attrition bias in the empirical section below.

The data includes a whole set of detailed mortgage characteristics: the mortgage
rate, loan-to-value (LTV) ratio, loan amount, term, the number of borrowers, origi-
nation charge, the date when the mortgage was offered and the date when the offer
expires, the name of the lender, a dummy variable that indicates whether or not
the lender is the borrower’s home bank and the postal code of the branch where the
mortgage is offered. When we refer to "the municipality of the borrower" we refer
to the municipality in which the borrower received most mortgage offers. We are
then able to include the unemployment rate, the median income and the share of
the population with higher education in the municipality of the borrower11. Further-
more, the data includes information on the purpose of the loan (purchase, building,
renovation or refinance), whether or not the mortgage rate is conditional on related
financial products (credit life insurance, fire insurance, credit cards) or conditional on
salary domiciliation. For a limited number of observations we also observe whether
their mortgage payment-to-income ratio is larger or smaller than one third of the
household’s income, which is seen as an important indicator of housing affordability
in Belgium. In addition, some borrowers provide information on the price of the
mortgage life insurance and other important characteristics of this contract such as
their age and sex.

Borrowers on average were able to negotiate a mortgage offer that is 20 basis points
below their initial mortgage rates. As the path towards a better mortgage offer
might be rather heterogeneous among shoppers, it would be interesting to know the

11Sources are respectively the Policy Research Centre for Work and Social Economy, and Statbel.
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distribution of the gains from shopping. Figure 3 presents the distribution of rate
gains after the second, third and fourth offer. The figure confirms that there is
indeed some variation in the gains from mortgage shopping. For example, 18% of
the mortgage shoppers are not able to improve upon the initial quote with their first
additional offer.

Simple descriptive statistics suggest that the experiences from mortgage shopping
in previous rounds may have an effect on the decision to continue shopping. 55%
of the borrowers who were unable to improve their initial offer continue to report a
third quote in comparison to 39% of the borrowers who were able to improve upon
their initial offer. Therefore, there seems to be a tendency of borrowers to continue
shopping if they were unsuccessful mortgage shoppers. The association between the
total amount of search and whether or not the borrower was given a high initial
quote seems weak however. Borrowers who get an initial quote that is above the
average mortgage rate of similar loans get on average 2.91 offers. Borrowers who get
a below-average initial quote get on average 2.83 offers. The decision to continue
shopping is, however, related to the difference in time between the initial and the
second offer. 53% of the borrowers who waited a below-average number of days
continued to shop for a better quote, whereas only 29% of borrowers who waited an
above-average number of days continued to shop. For these reasons, we examine the
relationship between success in previous rounds and the decision to continue or stop
shopping for a better rate in the empirical section.

Empirical Results

How much do you save with an additional mortgage offer?

In this paper, we are mainly interested to answer the question how much a borrower
is able to save by working a pair of banks against each other and take the best offer
that is on the table. This research question suggests to compare the initial mortgage
rate with the best mortgage rate that is on the table. Therefore, we estimate the
effect of obtaining an additional mortgage offer for the subsample of borrowers who
shop for their mortgage in an equation like (1):

∆ri,b = α + β1.offersi + Γ.Xi + εi (1)

In this specification, the dependent variable (∆ri,b) is equal to the best mortgage rate
that individual i received after a number of quotes (offersi) minus the rate from
the initial mortgage offer. Because our dependent variable is equal to the difference
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between the best mortgage rate and the mortgage rate of the initial offer we are able
to control for general conditions in the market such as the long term interest rate.
The variable of interest is offersi, and contains the total number of unique bank
visits and renegotiations from borrower i.

One concern might be that borrowers with certain characteristics are able to shop
for more quotes than borrowers in possible inferior bargaining positions. To make
sure that we measure the true effect of an additional mortgage offer and not from
borrower or mortgage characteristics we include a vector Xi of borrower and loan
specific characteristics as additional control variables. The vector Xi includes the
median income in the municipality of the borrower in 2010, the 2011 unemployment
rate among 15- to 64-year-olds in the municipality of the borrower and a dummy
variable for single borrowers. We also include dummy variables that equal 1 if the
initial or best offer is from the borrower’s home bank and an interaction with a
refinance dummy. We include this interaction because a refinance with a different
institution has higher administration costs. Because the borrower cannot avoid this
cost, the home bank is also able to charge higher mortgage rates. Furthermore, we
include the loan-to-value ratio, mortgage term and loan amount.

The mortgage is an important decision that binds the customer for a longer time
period. Therefore, the lender may be willing to expand sale volumes of related
financial products to generate economies of scope as cross-selling can reduce the cost
to sell a whole range of products to each customer. An important aspect of our
dataset is that it includes information on special requirements or additional financial
products the borrower has to buy. The data include information on whether or not
the mortgage rate is conditional on salary domiciliation or the borrower buying credit
life insurance, fire insurance, car insurance, private life civil liability insurance, or
credit cards. We are thus able to control for related products, to examine whether
or not the shopping effects are driven by changes in the sale of related non-mortgage
products. Therefore, we include a dummy for each related financial product for both
the initial and best offer that is equal to one if the particular quote is conditional on
the related product.

Regression results are presented in column (1) in Table 2 for the effect of mortgage
shopping on the difference between the best mortgage rate and the mortgage rate
of the initial offer. The hypothesis that the estimated coeffi cient of offersi equals
zero is rejected at the 1 percent significance level. According to specification (1),
borrowers who shop for an additional mortgage offer are able to negotiate a lower
mortgage rate of 5.88 basis points on average.
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Specification (1), however, assumes that the gains from mortgage shopping are linear
in the total number of offers. Therefore, we also estimate a more flexible specification
with dummies for each total number of offers:

∆ri,b = β1.I(offersi = 2) + β2.I(offersi = 3) + β3.I(offersi = 4)

+β4.I(offersi > 5) + Γ.Xi + εi (2)

where I(.) is the indicator function that is equal to one if the condition between
parentheses is fulfilled. Therefore, the regression includes a dummy for a borrower
who shops for a total number of two, three, four, and five and more offers. We
drop the constant term as every borrower in our estimation sample gets at least one
additional offer. The difference between the offer level dummies allows us to study
the marginal effect of each additional offer. The results indicate that the marginal
effect from each additional offer is economically very similar in specifications (1)
and (2). To statistically test whether or not the more flexible specification with
the dummies adds more information to the model relative to the linear specification,
Long and Freese (2006) and Pasta (2009) suggest to include both the ordinal variable
and the dummy variables:

∆ri,b = β1.offersi + β2.I(offersi = 2) + β3.I(offersi = 3) + β4.I(offersi = 4)

+β5.I(offersi > 5) + Γ.Xi + εi (3)

A Wald test is then able to test whether or not the flexible dummies add more infor-
mation to the model. Column (3) in Table 2, however, indicates that the estimated
coeffi cients of the dummy variables are not significant. As we cannot reject the null
hypothesis that the dummy variables equal zero, we cannot conclude that the more
flexible specification adds more information to the model relative to the linear spec-
ification. That is, the deviations from linearity are not significant. However, it is
important to stress that the gains from the first additional offer are relatively larger
as the offersi variable is equal to two for the initial offer.

In the interest of space, the coeffi cients of the control variables are reported in an
online appendix. The results indicate that the homebank dummy from the initial
quote is negative and significant, indicating that borrowers who start with their
home bank are able to gain more. One possible explanation is that the home bank
charges more for initial quotes to exploit high bank loyalty and insuffi cient mortgage
shopping. The interaction of the home bank dummies and the refinance dummy is
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economically important, consistent with our expectations that the home bank is able
to charge more for refinances due to the high administration costs of external refi-
nances. The coeffi cient is, however, not statistically significant which may be due to a
low number of refinances in our sample and consequently a lack of power. Borrowers
in municipalities with relatively lower incomes are able to gain more from mortgage
shopping. Other borrower and product characteristics turn out to be statistically
insignificant.

The results indicate that shopping for your mortgage rate significantly pays off. To
get a better understanding of the potential savings from mortgage shopping it is
useful to present the potential gains in euros rather than basis points. Therefore, we
calculate the future stream of mortgage payments for the average initial mortgage
rate and compare these with the future mortgage payments from a borrower who
shops for a certain number of offers. The mortgage rate of the shopper is calculated
by subtracting the predicted change in the mortgage rate in equation (1) from the
average initial mortgage rate. We use the average of the covariates for the prediction
of the gains from mortgage shopping. The differences in the streams of future mort-
gage payments are discounted at the initial mortgage rate. The calculations indicate
that the average expected savings in net present value are 3879 euro if the borrower
goes from one to two offers. The initial savings are so large as these are a combina-
tion of the standard effect from mortgage shopping, the tendency of borrowers to get
their initial quote from their home bank and the finding that the initial gain is sim-
ply larger on average. The coeffi cient of the offersi variable is the most important
determinant of the gain from each additional offer, which is approximately equal to
1069 euro in net present value. For a total of five offers, the cumulative expected
savings equal 7078 euro. This is even more impressive in light of the time spent
between the first and fifth offer: the median difference in time between the first and
fifth offer is only 13 days.

Although the shoppers do have to spend some time to contact and visit the lenders
for the first time, evidence from comments from shoppers on the website suggests that
renegotiations are often possible by mail12. We do not believe that the opportunity
cost of time to send these mails or even to visit the local branches is as high as the
potential payoff we observe, and the result is, therefore, mainly due to borrowers’
sub-optimal mortgage shopping.

In the robustness section in the appendix, we consider a whole series of robustness

12With some banks, it is even possible to request the initial offer by mail.
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checks for borrowers in inferior bargaining positions and possible self-selection issues.
The results from these alternative specifications do not alter our conclusions.

A two-stage analysis of mortgage shopping13

Some shoppers decide to continue shopping, while others don’t. This may result
in non-random attrition. If the decision to continue shopping is systematically re-
lated to the response variable, a sample selection problem can result. To get more
economic insight in the relationship between the offer history and the decision to
continue shopping we now use a two-stage estimation procedure that exploits the
panel structure of the data. Wooldridge (1995) describes a two-stage procedure to
control for sample selection in a panel data setting.

In the first stage, we estimate the decision to continue shopping for each offer level
using a cross-sectional probit. The dependent variable is thus equal to one if the
borrower chooses to shop for an additional quote and zero otherwise. As explana-
tory variables we include a whole set of borrower and mortgage characteristics.
Furthermore we include the difference between the initial mortgage rate and the
mortgage rate of offer j (∆totalri,j), the rate gain from the last additional offer
(∆ri,j), and a dummy variable that is based on whether offer j improves on the
best quote (improveBesti,j). We also include the number of days since the initial
offer (∆totaldaysi,j) and the number of days since the previous offer (∆daysi,j). As
the decision to continue shopping may be related to the general evolution of interest
rates in the market, we also include the changes in government bond rate of the same
maturity in the last 7 (∆7rgi,j) and 30 days (∆

30rgi,j).

Previous specifications are likely to overestimate the effect of mortgage shopping (in
absolute value) on the change in the mortgage rate if borrowers who receive excep-
tional high mortgage rates shop more and are able to recover their lag throughout
the shopping process. A similar underestimation (in absolute value) occurs if lenders
give an exceptional low mortgage rate if they know that the borrower is going to shop
for his mortgage and do not want to waste any valuable time. Therefore, we also in-
clude the difference between the best mortgage rate that the borrower received until
offer j and the government bond rate of the same maturity (rbesti,j − rgi,j) to control
for exceptional mortgage rates.

We include three additional exclusion restrictions in the selection equation: a dummy
variable that equals one if the borrower provides information on the purpose of the

13The authors would like to thank an anonymous referee for this suggestion.
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loan, a dummy variable that equals one if the borrower posts the characteristics of
the credit life insurance and a dummy variable that equals one if the borrower is
more likely to post the offers throughout the shopping process rather than posting
all offers at once. The assumption is that exogenous variation in search costs, such as
the opportunity cost of time, drives the decision to take the time to post additional
information about the purpose of the loan, the credit life insurance and post the
mortgage offers immediately throughout the shopping process rather than all-at-
once. For instance, a mortgage shopper with a low opportunity cost of time will be
more likely to take the time to post information on his credit life insurance, provide
the necessary information about the purpose of the loan and will immediately take
the time to share each additional mortgage offer that he receives. Our exclusion
restrictions and the decision to continue shopping are thus correlated because they
are affected by a latent third variable: search costs.

The results from the probit are presented in Table 3. To examine the economic
significance of the variables we calculate the changes in the probability to continue
shopping from a change from the 25th percentile to the 75th percentile of the deter-
minants keeping all other variables constant at their means. For the initial offer level,
the difference between the mortgage rate and the government bond rate of the same
maturity is a statistically significant determinant of the decision to continue shop-
ping. A change in the spread from -0.45 to 0.28 changes the probability to continue
shopping from 17% to 22% for the first offer level. The variable is not significant for
the other offer levels. The only significant variable that is related to the rate gains of
mortgage shopping in the previous rounds is the dummy on whether the last quote
improves on the best quote for the second offer level. If the second offer improves
the initial offer, the probability to continue shopping decreases from 53% to 38%.
Other variables that describe the gains from mortgage shopping are not significant.
The time it takes to receive a certain number of offers is, however, an important
determinant of the decision to continue shopping. If the time it takes to receive the
first additional offer is 1 day, the probability that the borrower continues to shop is
54%. If the difference in time between the first additional offer and the initial offer
is 8 days, the probability decreases to 35%. For four offers and more, a change in the
total number of days since the initial offer from 6 to 16 days changes the probability
to continue shopping from 65% to 44%.

The results thus indicate that mortgage shoppers care a lot about the time they spent
comparing prices, whereas the decision to continue shopping is much less affected
by the savings from mortgage shopping. These findings are consistent with the
hypothesis that households choose the maximum amount of time that they would like
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to spend on mortgage shopping and stop shopping when they exceed this threshold,
independent of the success of the negotiations. In any case, it is an important finding,
as it limits possible endogeneity issues between the total number of offers and the
success of mortgage shopping in previous rounds.

We believe that another potential explanation can be found in the high bank loyalty.
55% of the mortgage shoppers who report information on their home bank indeed
receive the final offer from their home bank. Anecdotal evidence from the forum
on the website indeed suggests that many shoppers choose a certain set of banks at
which they want to compare prices, after which they go back to their home bank
and ask for a final offer which they sign. It is then not surprising that the decision
to continue shopping is not that much affected by the actual savings from mortgage
shopping.

To formally test for a sample selection bias Wooldridge (1995) suggests to calcu-
late the inverse Mills ratio for each offer level (λ̂i,1,λ̂i,2,λ̂i,3,λ̂i,4+) similar to a cross-
sectional selection model (Heckman (1979)). The inverse Mills ratio is a monotone
decreasing function of the probability that an observation is selected into the sam-
ple. Wooldridge (1995) suggests to estimate the second stage by fixed effects over
the observed sample. Therefore we estimate the gains from mortgage shopping in
the second stage with the following specification:

∆ri,j+1 = µi + α1.I(j = 2) + α2.I(j = 3) + α3.I(j > 4)

+xi,jβ + ρ1.λ̂i,1 + ρ2.λ̂i,2 + ρ3.λ̂i,3 + ρ4+.λ̂i,4+

where the dependent variable is equal to the change in the mortgage rate of obtaining
an additional mortgage offer. µi is a individual fixed effect, I(.) is the indicator
function that is equal to one if the condition between parentheses is true, and λ̂i,j
are the inverse Mills ratios as calculated from the cross-sectional probits in the first
stage. xi,j is the same vector of explanatory variables as in the first stage probits
with the exception of the exclusion restrictions from the first stage. Note that we
bootstrap the standard errors with 1000 replications to account for the two-stage
procedure. A joint test of H0 : ρ1 = ρ2 = ρ3 = ρ4+ = 0 is a test for attrition bias.

To start, the first column in Table 4 presents the results from a simple fixed effects
estimator without the inverse Mills ratios and without the additional explanatory
variables from the first stage. This regression is, therefore, able to control for some
forms of sample selection and unobserved heterogeneity due to the individual fixed
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effects, but ignores sample selection issues from the history of mortgage shopping.
The estimated coeffi cient of the constant term indicates that an additional mortgage
offer results in a mortgage rate that is 7.62 basis points lower. The dummies are not
significant indicating that deviations from linearity are not statistically significant.
The second column of Table 4 presents estimation results with the additional ex-
planatory variables (without the exclusion restrictions) and the inverse Mills ratios.
Note that the coeffi cients should be careful interpreted as the results are conditional
on the additional explanatory variables. A joint test of H0 : ρ1 = ρ2 = ρ3 = ρ4+ = 0
has, however, a p-value of 0.90, indicating that we cannot reject the null hypothesis
of no sample selection bias. The test for attrition bias, therefore, does not alter our
previous conclusions that shopping for a mortgage significantly pays off.

Cross-selling non-mortgage products

A possible explanation of the large potential gains of mortgage shopping may be
found in the importance of cross-selling of related or complementary financial prod-
ucts in the financial services industry (Kamakura et al. (1991)). Consumer organiza-
tions in Belgium, however, warn consumers for complementary products that might
be more expensive than with another lender14. Mortgage shoppers who are confused
and focus only on the mortgage rate, may buy relatively expensive complementary
products while shopping for their mortgage. Borrowers thus have to shop on two di-
mensions: the mortgage rate and the complementary products they buy. Bucks and
Pence (2008) find evidence that certain borrowers experience diffi culties in gathering
and processing information about their mortgage characteristics and Woodward and
Hall (2010) argue that poor understanding of two dimensional shopping (mortgage
rates and points) can result in confused customers who pay more for their loans.
In Flanders, Damen and Buyst (2013) find evidence that borrowers make myopic
mortgage choices: when choosing between a fixed rate mortgage (FRM) or an ad-
justable rate mortgage (ARM), borrowers only look at the initial interest mortgage
rate spread and do not consider expected ARM rates. It is therefore not unlikely
that borrowers shop only for a lower mortgage rate but do not take into account the
price of the related products15.

14See http://www.test-aankoop.be/action/pers%20informatie/persberichten/2013/hypotheeklening-
en-schuldsaldoverzekering-bouwen-vergt-vertrouwen (Accessed on May 28, 2015).
15The hypothesis that confused borrowers might be attracted into more expensive related prod-

ucts by low mortgage rates is also related to the literature on advertising expensive mortgages.
Gurun et al. (2013) find evidence in support of the view that lenders used advertisements to steer
borrowers into more expensive mortgages.
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A limited number of mortgage shoppers also provide detailed information on the
price and the characteristics of their credit life insurance. We use these observations
to study whether or not the price of credit life insurance for mortgage offers whose
mortgage rate is conditional on the insurance is higher or not16. The variable of
interest is a dummy variable that equals 1 if the mortgage quote is conditional on
credit life insurance (conditionalCLIi). The results from a simple OLS regression and
a Heckman regression are presented in Table 5. The Heckman procedure controls for
possible self-selection issues. As instrumental variables for the selection equation we
create two dummy variables that are related to the willingness to provide information
on the website. The first dummy variable equals one if they provide information on
which mortgage contract they signed, the other equals one if the borrowers indicate
the purpose of their loan. These dummy variables are therefore exogenous proxies
for the willingness to provide information or their opportunity cost of time. The
statistical significance in the selection equation of the instruments is very strong.
The results do not provide evidence that mortgage offers who are conditional on
credit life insurance, have more expensive credit life insurance.

Specification (3) also includes the age of the person who purchases the insurance
(agei), a sex dummy that equals one for male respondents (malei)17, and a smoker
dummy variable (smokeri). Unfortunately, this information is only available for the
subsample that reports information on the credit life insurance. Specification (3) is
therefore only valid in case these variables have a zero coeffi cient in the selection
equation (which we are unable to test due to data limitations) and should be inter-
preted with care. The results indicate that older people, males and smokers pay more
for credit life insurance according to expectations and do not alter the conclusion
that mortgage offers who are conditional on credit life insurance, do not have more
expensive credit life insurance.

Conclusion

We contribute to the existing literature by using a unique dataset from a website
where borrowers, not the lenders, can post their complete set of received mortgage

16We limit the sample to insurance contracts in which the price represents a one-time payment
instead of yearly or monthly payments. For tax reasons, borrowers are more likely to choose for
a one-time payment when they take a mortgage at the end of the year. Therefore, we include a
fourth quarter dummy in the analysis.
17Sex is not allowed to be a determinant of the price of credit life insurance since December 2012

due to new regulations. In our current sample it is, however, impossible to include an interaction
term to control for this regulation due to a low number of observations.
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rate offers. The posts of mortgage rates from different lenders at different stages in
the shopping process allows us to study the effect of mortgage shopping on the final
mortgage rate.

The results indicate that mortgage shopping is associated with a substantial financial
payoff. The cumulative savings in net present value are approximately 7078 euro for
a borrower who stops shopping after five mortgage offers in comparison to the initial
offer. The median difference in time between the first and fifth offer is only 13 days,
which makes the potential financial payoff even more impressive. We argued that
the potential savings are mainly due to borrowers’sub-optimal mortgage shopping
instead of the implicit search costs as the opportunity cost of time is unlikely to be
that high and many borrowers are able to renegotiate their mortgage offer through
mail. The potential savings are, however, not limited to the happy few, as the re-
sults are robust for borrowers in inferior bargaining positions. Additional robustness
checks are unable to identify self-selection biases or structural changes over time.

An analysis of the decision to continue shopping indicates that the mortgage shoppers
care a lot about the time they spent comparing prices, whereas the decision to
continue shopping is much less affected by the savings from mortgage shopping.
Furthermore, 55% of the mortgage shoppers who report information on their home
bank receive the final offer from their home bank. These findings are consistent with
the hypothesis that borrowers choose the maximum amount of time that they would
like to spend on mortgage shopping and choose a certain set of banks at which they
want to compare prices, after which they go back to their home bank and ask for
a final offer which they sign. It is then not surprising that the decision to continue
shopping is not that much affected by the actual savings from mortgage shopping.

As argued by Woodward and Hall (2010), the lack of consumer understanding results
in the ineffi cient waste of resources and the perverse distribution from higher costs to
the most confused borrowers. We believe that similar mortgage comparison websites
in other countries could increase consumer awareness. The introduction of a feature
where households fill in all the necessary characteristics and a hedonic estimator
that provides a fair mortgage rate could decrease consumer confusion and allow
easy comparison of different mortgage offers. In combination with simple and easy-
to-understand mortgage disclosure (Lacko and Pappalardo (2010)), such a website
could increase the share of informed consumers, shift a larger surplus from lenders
to households, decrease the ineffi cient waste of resources and decrease the perverse
distribution effects for the uninformed borrowers.
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APPENDIX

Additional robustness checks and further analysis

Self-selection
The analysis is based on a sample of households who voluntarily choose to report
their mortgage offers. Therefore, the analysis might be subject to a self-selection
bias if successful households are more likely to report their search history causing
an overestimation of the effect of mortgage shopping. The self-selection issue will
be more pronounced for households who report their search history after they have
signed their contract. Households who were unsuccessful might be less prone to
post their search history causing a bias in the estimated effect. On the other hand,
there is a large group of borrowers who post their mortgage offers throughout the
search process. Thus instead of posting all offers at once after the final offer, these
households post their mortgage offers one-by-one throughout the shopping process.
Since they have not yet received their best offer, they do not know whether or not
they will be successful shoppers in comparison to others.

To make sure that the estimation results are not driven by these self-selection effects
we will try to exclude borrowers who post all their mortgage offers at once, and
therefore have a higher probability of a self-selection bias. Consequently, our robust
specification only includes borrowers if no other user has posted a mortgage offer be-
tween the first and final offer, and therefore have a lower probability of self-selection.
The estimation results in the second row in Table 6 indicate that borrowers who are
less likely to post all their offers at once and therefore less likely to know whether or
not they are successful shoppers, are able to save 4.6 basis points for each additional
mortgage offer.

Another issue might be that households with certain characteristics self-select into the
sample. If households with low LTV ratios, below average loan terms in high income
municipalities are the only households who are able to shop for their mortgage, the
conclusion that shopping for a mortgage pays off, might not be valid for borrowers
in a weaker bargaining position. Therefore, we re-estimate the baseline specification
for subsamples of households with a loan-to-value ratio of the first offer equal to 1
or more, mortgage terms of the initial offer of 30 years or more, municipalities with
an average income lower than 40223 euro, municipalities with unemployment rates
of 10.85% or higher, and municipalities in which less than 16.6% of the population
finished higher education. These values correspond to the 85th percentile for the
LTV ratio, mortgage term and the unemployment rate, and the 15th percentile for
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the median income in the municipality and the share of the population who finished
higher education. If the results are not valid for borrowers in a weaker bargaining
position, we would expect the coeffi cient of offeri,j to be equal to zero. Estimation
results in Table 6, however, indicate that most of them are statistically significant
and economically strong. Therefore, we do reject the null hypothesis that shopping
for a mortgage does not pay off for borrowers in a weaker bargaining position.

Another concern might be that only richer, educated households are able to shop for
their mortgage as they are less likely to make financial mistakes and therefore less
risky for the bank. We do, however, observe a dummy variable that equals one if
the fraction of income that goes to mortgage payments is larger than 33%, which is
seen as an important indicator of affordability in Belgium18. The results in Table
6 confirm that shopping for a mortgage pays off for households with high mortgage
payments relative to income. A similar conclusion can be made if we focus on a
subsample of single borrowers.

It is important to note that we only observe the affordability indicator for a fraction
of borrowers who voluntary choose to provide this information. Therefore it is still
possible that we only observe those borrowers with relatively high mortgage pay-
ments who possess exceptional bargaining skills that allowed them to shop for their
mortgage. If this is the case, other borrowers in a similar weak bargaining position
but without the exceptional bargaining skills would be unable to shop for their mort-
gage. We do not believe that this is the case. The website has an active forum where
shoppers can share their shopping experience. We were unable to find any user who
claims to be unable to shop for a better mortgage rate, although the forum contains
many questions that suggest some users have less financial knowledge. Some users
do, however, report that they are unable to reach the lowest mortgage rates that are
posted on the website. But we do not claim that everyone will be able to achieve the
lowest mortgage rate. The level of the mortgage rate indeed depends on the mort-
gage characteristics, related financial products and the affordability. Our results do,
however, indicate that shopping for a better mortgage rate, given the initial level of
the mortgage rate, is also possible for borrowers in weaker bargaining positions.

An important selection issue is that the borrowers in our sample may be more finan-
cially sophisticated. Unfortunately we do not observe a direct measure of financial
sophistication. An alternative robustness check would be to exploit the relationship

18On the other hand, it is possible that high mortgage payments relative to income are only
allowed for households with a relatively high income.
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between financial sophistication and mortgage characteristics. Calvet et al. (2009)
indeed argue that their index of financial sophistication increases strongly with fi-
nancial wealth and household size. We do not observe financial wealth or household
size, but expect a positive correlation of these variables with the sale price. Data
from the FHS also confirm that there exists a positive correlation between higher
education and house prices. If less wealthy, financially sophisticated households are
not able to save more while shopping for their mortgage, we expect the coeffi cient of
offeri,j to be zero for the subsample of transactions with low housing values. The
regression results in Table 6, however, reject the null hypothesis that shopping for a
mortgage does not pay off in this subsample of borrowers.

In the specifications in the main text we’ve limited the sample in a few ways to con-
centrate on the borrowers most likely to be shopping for rates. We’ve also included
dummies to control for related financial products. In Table 6 we also present re-
gression results for the subsample of borrowers whose mortgages are all conditional
on credit life insurance. The results are robust for this subsample of mortgages.
The most common combination is a borrower taking credit life insurance, fire insur-
ance and the requirement of loan domiciliation. The results are also robust to this
combination (results not reported here).

Structural changes over time

Our sample includes data since March 2008, such that a large fraction of the bor-
rowers had to shop for a mortgage during the worst financial crisis since the Great
Depression. The Belgian economy went into recession from March 2008 until April
2009 and fell back into recession from May 2011 until February 201319. Although
Belgian banks were largely affected by the Global Financial Crisis, the impact on
the Belgian and Flemish housing market was relatively limited as shown in Figure
4. Belgium did not experience a housing market correction due to an increase in
the fiscal advantage for homeowners in 2005 and decreasing long-term interest rates
since 2008 (Damen et al. (2014)). In Table 6, we re-estimate the specification for
the subsample of borrowers who had to shop when the Belgian economy was in re-
cession. The coeffi cient of mortgage shopping is significant such that we can reject
the null hypothesis that mortgage shopping does not pay off for the subsample of
borrowers who had to shop during the recession. This is consistent with the view

19OECD Composite Leading Indicators, "Composite Leading Indicators: Reference Turning
Points and Component Series", www.oecd.org/std/cli (Accessed on August 6, 2014). We take
the middle of the month as the turning point.
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that the impact of the recession on the Belgian housing and mortgage markets was
fairly limited.

Another possible structural change over time is related to the increasing popularity
of the website. As the attention for the website increased over time, it is not unlikely
that banks changed their behavior in reaction to an increasing share of mortgage
shoppers. To examine whether or not the effect of mortgage shopping is robust
over time we split the sample into four groups. The first group contains households
who received their initial offer before July 1, 2010 (the 25 percent earliest mortgage
shoppers), the second group received their initial offer between July 1, 2010 and
May 7, 2011 (the 25th and 50th percentile of earliest shoppers), the third group
between May 7, 2011 and March 4, 2012 (the 50th and 75th percentile), and the
fourth group since March 4, 2012 (the 75th percentile). Remarkably, the effect of
mortgage shopping is quite robust over time (results not reported here). A possible
explanation is that banks did not change their strategy or that although the website
increased in popularity, the share of mortgage shoppers in the overall population of
borrowers remained stable over time.

Other robustness checks: refinances, closing charges and time since initial offer

The bargaining power of borrowers who refinance is likely to be higher than pur-
chasers. Refinancing borrowers typically have no maximum number of days that
they are able to shop for their mortgage as there is no time limit on when the money
is needed. Therefore, we re-estimate the baseline specification for the subsample of
borrowers who shop for a refinance. The results in Table 6 seem similar to the base-
line specification. Furthermore, we cannot reject the null hypothesis that borrowers
who refinance receive the same number of offers than purchasers (not reported here).
But given the small sample size, these result should be interpreted carefully.

The median closing charge for mortgages is 260 euro according to the shoppers who
report a positive value. It is important to mention that the results are not influenced
by these charges. If we include the closing charge of the initial offer and the change
in charges between the initial and best offer, the effect of mortgage shopping does
not change significantly.

In the analysis we drop mortgage offers that borrowers receive after more than 31
days from the initial offer. The use of 31 days is an arbitrary cut-off, but the con-
clusions are not sensitive to different plausible values. If we drop mortgage offers
that borrowers receive after 14 days instead of 31 days, the economic significance of
mortgage shopping does not change.
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TABLES

Table 1: Descriptive statistics

(a) Degree of mortgage shopping in full sample
Variab le nam e Description m ean sd N

I(offersi= 1) (D ) Borrower d id not shop for their mortgage 0.80 0.40 2080

I(offersi= 2) (D ) Borrower shopp ed for one additional offer 0.11 0.32 2080

I(offersi= 3) (D ) Borrower shopp ed for two additional offers 0 .05 0.22 2080

I(offersi= 4) (D ) Borrower shopp ed for three additional offers 0 .02 0.13 2080

I(offersi> 5) (D ) Borrower shopp ed for four additional offers 0 .02 0.15 2080

(b) Variables for baseline specifications in subsample of mortgage shoppers (offersi > 1)
Variab le nam e Description m ean sd N

offersi Total quotes 2 .87 1.34 423

ri,1 In itia l rate 4.03 0.49 423

∆ri,b Difference b etween in itia l and b est rate -0 .20 0.24 423

incomei Average incom e in municipality 46,223.26 6,002.78 423

unemploymenti Unemploym ent rate in municipality 7.45 3.44 423

refinancei (D ) Refinance 0.06 0.24 423

homebanki,1 (D ) In itia l quote from homebank 0.34 0.48 423

homebanki,b (D ) Best quote from homebank 0.32 0.41 423

singleBorroweri (D ) S ingle b orrower 0.23 0.42 423

termi Term 22.63 5.38 423

amounti Loan amount 188,694.20 68,237.15 423

ltvi Loan-to-value ratio 0.77 0.21 423

conditionalCLIi,1 (D ) Mortgage rate of in itia l quote is conditional on taking cred it life insurance 0.86 0.35 423

conditionalF irei,1 (D ) Mortgage rate of in itia l quote is conditional on taking fire insurance 0.72 0.45 423

conditionalCreditcardi,1 (D ) Mortgage rate of in itia l quote is conditional on taking a cred it card 0.05 0.22 423

conditionalFamilyi,1 (D ) Mortgage rate of in itia l quote is conditional on taking fam ily insurance 0.08 0.27 423

conditionalSalaryi,1 (D ) Mortgage rate of in itia l quote is conditional on salary dom iciliation 0.71 0.45 423
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(c) Variables for two-stage analysis
Variab le nam e Description m ean sd N

∆ri,j Difference in mortgage rate b etween offer j − 1 and offer j -0 .08 0.28 789

∆daysi,j Number of days b etween offer j − 1 and offer j 4.53 5.35 789

∆totaldaysi,j Number of days since in itia l offer until offer j 7.39 7.10 789

∆totalri,j Difference b etween in itia l and offer j ’s mortgage rate -0 .14 0.33 789

improveBesti,j (D ) Offer j im proves b est offer from all prev ious offers 0 .64 0.48 789

∆7rgi,j Change in governm ent b ond rate in the last 7 days 0.00 0.14 789

∆30rgi,j Change in governm ent b ond rate in the last 30 days -0 .06 0.29 789

ri,j−rgi,j Mortgage rate of b est offer received until offer j m inus governm ent b ond rate -0 .18 0.48 789

infoCLIi (D ) In fo on cred it life insurance? 0.37 0.48 789

infoPurposei (D ) In fo on loan purp ose? 0.91 0.28 789

noAAOPi (D ) No all-at-once p oster 0 .76 0.43 789

(d) Variables related to analysis of credit life insurance
Variab le nam e Description m ean sd N

priceCLI i,j Price of cred it life insurance 2853 1953 339

infoSignedi (D ) In fo on which offer signed? 0.43 0.50 1330

quarter4i,j (D ) Mortgage offer j in fourth quarter 0 .22 0.42 1330

agei Age of insured borrower 27.69 3.90 339

malei (D ) Insured borrower is m ale 0.53 0.50 339

smokeri (D ) Insured borrower smokes 0.06 0.24 339

percentageInsuredi,j Share of loan amount insured 0.86 0.21 339

Source: Mortgage shoppers data from http://www.rodv.be

Note: Variables indicated with (D) are dummies. I(.) is an indicator function that equals one if the expression in

parentheses is true.
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Table 2: The impact of an additional mortgage offer on the mortgage rate.

(1) (2) (3)
OLS OLS OLS

VARIABLES ∆ri,b ∆ri,b ∆ri,b

offersi -0.0588*** -0.0768**
(0.0109) (0.0318)

I(offersi=2) (D) -0.2984** -0.1280
(0.1347) (0.1352)

I(offersi=3) (D) -0.3353** -0.0878
(0.1370) (0.1496)

I(offersi=4) (D) -0.3736*** -0.0500
(0.1373) (0.1684)

I(offersi=5) (D) -0.5382*** -0.0613
(0.1588) (0.2218)

Constant -0.1641
(0.1248)

Control for borrower characteristics? Yes Yes Yes
Control for product characteristics? Yes Yes Yes
Control for related financial products? Yes Yes Yes

Observations 423 423 423
R-squared 19.93% 53.40% 54.20%

Note: Variables indicated with (D) are dummies. Robust standard errors in parentheses. Related financial products

refer to a requirement of salary domiciliation or the borrower buying credit life insurance, fire insurance, car

insurance, private life civil liability insurance, or credit cards. *** p<0.01, ** p<0.05, * p<0.1



Table 3: First stage: the decision to continue shopping

Offer level
1 2 3 > 4

incomei 1.57e-05** -7.80e-06 -1.08e-05 -1.94e-05
(6.21e-06) (1.28e-05) (1.96e-05) (1.92e-05)

unemploymenti 0.0018 0.0089 -0.0427 -0.1375***
(0.0098) (0.0231) (0.0348) (0.0530)

refinancei (D) -0.1228 -0.4985 0.0867 0.1865
(0.1296) (0.3133) (0.5919) (0.5522)

homebanki,j (D) 0.0076 -0.0651 -0.5761** -0.4753*
(0.0684) (0.1466) (0.2474) (0.2711)

singleBorroweri (D) 0.0480 0.2269 0.0473 -0.2456
(0.0847) (0.1809) (0.2630) (0.3072)

termi -0.0005 0.0448*** 0.0099 0.0503
(0.0073) (0.0169) (0.0282) (0.0353)

amounti -1.37e-07 1.23e-07 3.57e-07 1.20e-06
(5.42e-07) (1.32e-06) (2.07e06) (2.39e-06)

ltvi -0.1575 -0.9626** -0.2743 -1.1386
(0.1813) (0.4051) (0.7133) (0.7638)

∆daysi,j -0.0666*** -0.0361 -0.0254
(0.0127) (0.0322) (0.0345)

∆totaldaysi,j -0.0113 -0.0495***
(0.0203) (0.0159)

∆ri,j 0.1094 0.7293 0.6288
(0.2920) (0.4558) (0.5379)

∆totalri,j -0.1550 -0.4114
(0.3561) (0.2965)

improveBesti,j (D) -0.3942** 0.2294 0.2212
(0.1956) (0.2593) (0.2517)

∆7rgi,j -0.4393* 1.1624** 0.3808 -0.1217
(0.2393) (0.5698) (0.9255) (0.9178)

∆30rgi,j -0.1168 -0.5163* -0.0442 -0.1806
(0.1350) (0.2920) (0.4305) (0.3858)

rbesti,j −rgi,j 0.2684*** 0.0709 0.2418 0.1901
(0.0620) (0.1474) (0.2288) (0.2764)

infoCLIi (D) 0.6580*** 0.4014*** 0.3693* 0.2052
(0.0780) (0.1424) (0.2086) (0.2269)

infoPurposei (D) -0.2239* -0.5797** 0.6854** -0.4799
(0.1285) (0.2421) (0.3275) (0.4732)

noAAOPi (D) 0.6871*** 0.3260 0.4846
(0.1524) (0.2544) (0.3032)

Constant -1.3305*** 0.3655 -0.1407 1.9152
(0.3868) (0.8255) (1.2287) (1.4366)

Observations 2079 423 185 181
Pseudo R-Squared 5.35% 15.60% 9.50% 14.95%

Note: Variables indicated with (D) are dummies. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1



Table 4: Second stage: the gain from mortgage shopping

(1) (2)
FE OLS FE OLS

∆ri,j+1 ∆ri,j+1

I(j=2) (D) -0.0124 0.0129
(0.0365) (0.0963)

I(j=3) (D) -0.0183 -0.1160
(0.0460) (0.1235)

I(j>4) (D) -3.41e-05 -0.1247
(0.0418) (0.1088)

λ̂i,1 0.0384
(0.0704)

λ̂i,2 0.0219
(0.0648)

λ̂i,3 0.1173
(0.1242)

λ̂i,4+ -0.0112
(0.0987)

Constant -0.0762*** -0.1191
(0.0145) (0.0942)

Test of H0: ρ1=ρ2=ρ3=ρ4+=0 1.07
p-value 0.90

Control for sample selection? No Yes
Other explanatory variables? No Yes
Fixed effects? Yes Yes

Observations 789 789
Note: Variables indicated with (D) are dummies. Standard errors clustered by borrower are reported in parentheses

in Column 1. Bootstrapped standard errors (1000 replications) are reported in parentheses in Column 2. ***

p<0.01, ** p<0.05, * p<0.1



Table 5: The impact of shopping on the price of credit life insurance (estimated by
OLS and Heckman probit).

OLS Heckman

(1) (2) (3)

VARIABLES log(price CLI) log(price CLI) Selection? log(price CLI) Selection?

conditionalCLIi (D ) -0 .3807* -0 .3051 0.7069** -0 .1343 0.7080**

(0.1953) (0 .2020) (0 .2777) (0 .1231) (0 .2776)

offersi -0 .0375** -0 .0330* 0.0414 -0 .0246** 0.0413

(0.0180) (0 .0196) (0 .0411) (0 .0117) (0 .0411)

singleBorroweri (D ) 0.2426** 0.2278** -0 .2192 0.0247 -0 .2192

(0.0958) (0 .0994) (0 .1939) (0 .0832) (0 .1938)

log(amounti) 1 .0270*** 1.0323*** 0.0549 0.8652*** 0.0537

(0.0834) (0 .0788) (0 .2412) (0 .0984) (0 .2407)

termi 0.0609*** 0.0583*** -0 .0279** 0.059*** -0 .0280*

(0.0138) (0 .0127) (0 .0144) (0 .0079) (0 .0144)

quarter4i,j (D ) -0 .0423 -0.0122 0.3693** 0.0399 0.3702**

(0.0789) (0 .0766) (0 .1855) (0 .0539) (0 .1858)

~agei 0.0576***

(0.0062)

~malei (D ) 0.4163***

(0.0299)

~smokeri (D ) 0.4113***

(0.1046)

~percentageInsuredi,j 0.7337***

(0.1500)

infoSignedi (D ) 0.3245** 0.3411**

(0.1523) (0 .1623)

infoPurposei (D ) 1.3246*** 1.3156***

(0.4010) (0 .3989)

Constant -5 .6178*** -5 .8638*** -3 .5700 -6 .4162*** -2 .8899

(0.9491) (0 .8906) 2.8144 (1.1283) (2 .7424)

Heckman? No Yes Yes

Rho 0.2735 0.1963

(0.2489) (0 .2022)

Observations 337 1,330 1,330 1,330 1,330

R -squared 60.81%

Note: Variables indicated with (D) are dummies. Variables indicated with ~are only available for the subsample

that reports information on the credit life insurance. Standard errors clustered by borrower in parentheses. ***

p<0.01, ** p<0.05, * p<0.1



Table 6: Sensitivity analyses for different subsamples

offeri,j Other controls? Observations
Baseline -0.0580*** Yes 423

(0.0109)
No all-at-once posters -0.0461*** Yes 287

(0.0108)
LTV > 1 -0.0447* Yes 108

(0.0235)
Term > 30 -0.0202 Yes 80

(0.0216)
Low income -0.1172* Yes 64

(0.0671)
High unemployment -0.1335** Yes 92

(0.0627)
Low education -0.0760 Yes 83

(0.0485)
High payment-to-income -0.1121*** Yes 35

(0.0374)
Single borrowers -0.0600* Yes 98

(0.0310)
Below average house price -0.0342** Yes 140

(0.0155)
Recession -0.0369*** Yes 202

(0.0112)
Refinance -0.0797** Yes 26

(0.0329)
Taking credit life insurance -0.0421*** Yes 213

(0.0102)

The additional control variables refer to the borrower and product characteristics of equation 1, but not the

controls for the related financial products due to the low number of observations in certain subsamples. Baseline

specification refers to equation 1 without the controls for the related financial products. Robust standard errors in

parentheses. *** p<0.01, ** p<0.05, * p<0.1
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FIGURES

Figure 1: Distribution of housing value (in euro), 2013
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Source: Het Grote Woononderzoek 2013 (FHS), and mortgage shoppers data from http://www.rodv.be (own

calculations)
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Figure 2: Distribution of mortgage rate and spread
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Figure 3: Distribution of changes in the mortgage rate after obtaining an additional
quote
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Figure 4: House prices and apartment prices in Flanders (in euro)
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Note: The solid line presents the average nominal sale price of houses on the secondary market in Flanders (in

euro). The dotted line presents the average sale price of apartments, flats and studios on the secondary market in

Flanders (in euro). Source: Statbel
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ONLINE APPENDIX

Coeffi cient estimates of additional control variables

Additional controls for regressions in Table 2

(1) (2) (3)
OLS OLS OLS

VARIABLES ∆ri,b ∆ri,b ∆ri,b
(...)
incomei 3.64e-06* 3.89e-06* 3.62e-06*

(2.19e-06) (2.24e-06) (2.17e-06)
unemploymenti -0.0053 -0.0056 -0.0058

(0.0038) (0.0038) (0.0037)
refinancei (D) 0.0079 0.0009 0.0156

(0.0464) (0.0479) (0.0495)
homebanki,1 (D) -0.0492* -0.0493* -0.0471*

(0.0261) (0.0259) (0.0260)
homebanki,b (D) 0.0337 0.0335 0.0321

(0.0276) (0.0277) (0.0277)
homebanki,1 (D)×refinancei (D) -0.4879 -0.4854 -0.4980

(0.3155) (0.3218) (0.3205)
homebanki,b (D)×refinancei (D) 0.4086 0.4147 0.4106

(0.3127) (0.3186) (0.3176)
singleBorroweri 0.0171 0.0152 0.0125

(0.0272) (0.0278) (0.0274)
termi 0.004 0.0004 0.0003

(0.0026) (0.0026) (0.0026)
amounti 1.65e-07 1.45e-07 1.52e-07

(2.01e-07) (2.03e-07) (1.99e-07)
ltvi -0.0818 -0.0751 -0.0787

(0.0676) (0.0676) (0.0676)
(continued on next page)
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(continued from previous page)

conditionalCLIi,1 (D) 0.0722 0.0796 0.0690
(0.0491) (0.0500) (0.0484)

conditionalCLIi,b (D) -0.0087 -0.0084 -0.0066
(0.0542) (0.0547) (0.0542)

conditionalF irei,1 (D) -0.0176 -0.0171 -0.0150
(0.0333) (0.0333) (0.0332)

conditionalF irei,b (D) 0.0255 0.0185 0.0230
(0.0373) (0.0376) (0.0376)

conditionalFamilyi,1 (D) -0.0717 -0.0689 -0.0729
(0.0593) (0.0591) (0.0592)

conditionalFamilyi,b (D) 0.0011 -0.0024 0.0043
(0.0383) (0.0390) (0.0386)

conditionalCreditcardi,1 (D) -0.0370 -0.0448 -0.0390
(0.0842) (0.0843) (0.0843)

conditionalCreditcardi,b (D) 0.1276* 0.1446** 0.1328*
(0.0688) (0.0695) (0.0698)

conditionalSalaryi,1 (D) -0.0461 -0.0532 -0.0489
(0.0365) (0.0370) (0.0366)

conditionalSalaryi,b (D) 0.0045 0.0053 0.0068
(0.0391) (0.0396) (0.0388)

Note: Variables indicated with (D) are dummies. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, *

p<0.1
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Additional controls for second stage of two-stage analysis in Table 4

(1) (2)
FE OLS FE OLS
∆ri,j+1 ∆ri,j+1

(...)

∆daysi,j -0.0014
(0.0042)

∆totaldaysi,j -0.0037
(0.0047)

∆ri,j 0.1014
(0.1038)

∆totalri,j -1.3294***
(0.1330)

improveBesti,j (D) -0.0259
(0.0302)

∆7rgi,j 0.1716*
(0.1027)

∆30rgi,j 0.0127
(0.0755)

rbesti,,j −r
g
i,j 0.2263

(0.1429)
homebanki,j (D) -0.0345

(0.0256)
homebanki,j+1 (D) -0.0331

(0.0241)
homebanki,j (D) × refinancei (D) 0.1127

(0.1609)
homebanki,j+1 (D) × refinancei (D) 0.1022

(0.1136)
Note: Variables indicated with (D) are dummies. Bootstrapped standard errors (1000 replications) are reported in

parentheses in Column 2. *** p<0.01, ** p<0.05, * p<0.1
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