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Abstract

We examine peer effects in mortgage borrowing decisions. We find that having financially literate colleagues improves the
borrowing decisions of financially less literate co-workers. Interest rates on the mortgage loans of these co-workers are signifi-
cantly lower than for similar employees, whose peers have lower financial literacy. The magnitude of the effect is economically
significant, amounting to roughly 4 to 5 monthly instalments until maturity. The results are heterogeneous: advice is more
valuable for borrowers with low mathematical skills, and the peer effect is considerably higher in districts, where competition
is weaker among banks. We also find that introducing a standardised loan product can offset the impact of the peer effect by
making the decision problem of borrowers less complex.

JEL Classification: J24, G21, G41

Keywords: peer effects, skills, borrowing decisions, mortgage loan, standardised loan product

Osszefoglalé

Tanulmanyunkban a tarsak hatasat vizsgaljuk a jelzaloghitel-felvételi dontésekben. Azt taldljuk, hogy egy pénzigyileg jartas kol-
léga tud segiteni egy pénziigyekben kevésbé jartas munkatarsnak. Ezen munkatarsak jelzaloghitelének kamata szignifikansan
alacsonyabb, mint azon alkalmazottaké, akiknek a munkatarsai pénzigyileg kevésbé tajékozottak. A hatds mértéke kdzgazda-
sagilag szignifikans, a lejaratig 4-5 havi torlesztérészletnek felel meg. A hatas azonban heterogén: a tandcs értékesebb azon
hitelfelvev6k szdamara, akiknek alacsony a matematikai képességik, és azon jarasokban nagyobb a munkatéarsak hatésa, ahol a
bankok kozotti verseny gyengébb. Tovabbi eredményiink, hogy egy szabvanyositott hiteltermék bevezetése ellensulyozhatja a
munkatarsak hatasat, mivel a dontési probléma ezaltal kevésbé Gsszetetté valik.
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1 Introduction

Taking out a mortgage loan is one of the most important decision of people make from a financial perspective. Mortgage loans
are complex products, and considerable effort and financial knowledge is required to collect understand and compare the
information on the available bank offers’ Moreover, professional help does not necessarily serve the borrowers due to conflict
of interests of the intermediaries.? As a result consumers often make mistakes as demonstrated for example by (Agarwal,
Chomsisengphet, Liu, & Souleles, 2015) and (Agarwal & Mazumder, 2013). Little is known about the factors that drive these
mistakes.

In this paper we analyse two salient remedies to cope with financial mistakes: informal advice and regulation. In our special
setup we are also able to account for the interaction of these two aspects. We show that the informal advice of colleagues is
relevant in the decision on a mortgage loan and that the financial literacy of the colleagues matters as well. We proxy financial
literacy by mathematical skills and by experience on the mortgage loan market.® To identify the impact of peers’ financial literacy
we use the variation in timing: upon taking out a mortgage, some borrowers have highly skilled colleagues who are already
experienced with mortgage loans, while other borrowers do not have such colleagues. Therefore, we compare borrowers who
are similar in most characteristics but differ in respect of the financial literacy of their peers. We find that borrowers who have
low skills, but have the financially most literate colleagues tend to take mortgage loans with interest rates that around 0.2
percentage point lower than similar borrowers who have less literate colleagues, which translates into savings that amount to
four to five monthly instalments when considering the total term of the mortgage. Finally, we show that peer effects fade with
regulation — for example, with the introduction of a standardised loan product — suggesting that regulation may help alleviate
the information problem of households.

To study this issue, we combine three administrative datasets that cover the entire universe of borrowers in Hungary. We merge
the Hungarian credit registry database for the period 2015-2019 with the Hungarian administrative linked employer-employee
database. In this manner, we can establish a co-worker network and see borrowing decisions as well. From the credit registry,
we use key loan characteristics (e.g. loan amount, term of the loan, repricing period, bank of origination etc.) as well as
demographic variables such as age and district of the property. Using data from the National Tax and Customs Administration
we can observe balance sheet information as well as the four digit NACE code. We also use skill sets for occupational categories
from the ONET database®.

In our empirical strategy we use the interest rate of the loan as the main dependent variable. We look at that as the price of the
loan while we control for most credit risk related demographic variables, including the borrower’s own mathematical skill. In
some specifications we include a large set of loan characteristics as well. Moreover, we also analyse our main specification with
alternative outcomes where we replace the interest rate of the loan with other loan characteristics such as repricing period,
maturity and total loan amount. In one specification we also include bank fixed effects to test if the choice of bank may be part
of the informal advice. Our key independent variable is the average financial literacy of a borrower’s peers. We proxy financial
literacy with the level of mathematical skill from ONET and experience in the mortgage loan market, as it is well documented
in the literature that these aspects are important in financial decisions (e.g. (Agarwal & Mazumder, 2013), (Lusardi & Mitchell,
2007), (Lusardi & Mitchell, 2014), (Folke, Gjorgjiovska, Paul, Jakob, & Ruggeri, 2021), (Frijns et al., 2014)).

If studying peer effects, at least two challenges arise that need to be addressed. First, the definition of peer groups may be
ambiguous, as researchers rarely have detailed information on the subject’s social network. We treat all of the colleagues of an

"For example, (Lusardi & Mitchell, 2014), (Gerardi, Goette, & Meier, 2010), (Campbell, 2016), (Barr, Mullainathan, & Shafir, 2008), (Heidhues, Johnen,
& Készegi, 2021)

2e.g. (Inderst & Ottaviani, 2012), (Fan & Chatterjee, 2017)

3 Based on, for example (Gerardi et al., 2010), (Lusardi & Mitchell, 2007), (Lusardi & Mitchell, 2014), (von Gaudecker, 2015) and (Frijns, Gilbert, &
Tourani-Rad, 2014)

4 ONET reports required level of skills for 873 occupations
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employee as her peers, but we make a distinction between the relevance of different peers. Based on the homophily literature
(e.g. (Currarini, Jackson, & Pin, 2009)) we assign a high weight to colleagues who share similar characteristics with the borrower
and a low weight to colleagues who are less similar. In doing so we follow the approach of (Giorgi, Frederiksen, & Pistaferri,
2020). Our main results are robust to the variation of applied weighting scheme.

Second, following the terminology of (Manski, 1993) we face the reflection problem and the problem of correlated effects. We
focus on the past decisions of peers, and can thus avoid the problem of simultaneity in peers’ decisions (reflection problem).
Regarding correlated effects, we pursue two strategies. We include a large set of control variables including demographic
controls, company fixed effects and the interaction of industry and time fixed effects. Therefore, we compare borrowers within
the same firm and same time period also taking into account industry level and local shocks. Moreover, we include the sales
of the company to control for company level time-varying shocks that are related to economic conditions of the company. We
argue that after including this large set of controls it is unlikely that plausible endogeneity problems could distort our results.
Our identification is based on the change in the composition of borrowing colleagues over time. As a robustness check we also
control for regional-level bank supply shocks by adding the interaction of bank, district and time fixed effects.

However, even including such a large set of fixed effects does not fully eliminate the threat of time-varying local shocks at the
peer group level. We perform a placebo test: we replace the peer group that contains only borrowers who have taken out a
mortgage loan in the recent past with a peer group that contains borrowers who take out a loan in the near future. We argue
that if the peer effect functions according to our narrative then the peers taking out a loan in the near future are assumed to
have no impact on current borrowers. However, if the impact that we measure is solely due to time-varying common shocks
and not due to the peer effect, then that shock should have an impact on both the borrowers and the peers who take their
loans in the future. Consequently, in that case our placebo test would result in significant coefficients. The fact that the key
coefficient in our placebo test is insignificant and the point estimate is small suggests that time-varying common shocks do not
distort our results.

We also analyse whether peers are related to the borrower’s choice of bank. We model the borrowers’ choice by running a
conditional logit model where the borrower has not only two but eleven® choices. The key dependent variable in this analysis
is the share of colleagues in the borrower’s network who have chosen the given bank. We also run a placebo test, similar to
the previous placebo test, to ensure that no time-varying common shocks distort our results.

How could regulation improve mortgage loan market outcomes? How could regulation be related to peer effects? To answer
these questions we analyse the impact of introducing a standardised product, the Certified Consumer Friendly Housing Loan
(CCFL) on the mortgage loan market at the end of 2017. One of the goal of the Central Bank of Hungary in introducing such a
loan was to support borrowers by decreasing the complexity of the problem of finding a suitable loan. We exploit the exoge-
nous variance in the spread of the product among districts over time. We argue that the spread of this product after using a
large set of controls in the regression — including a bank competition proxy — is orthogonal to our key variable of interest: the
average financial literacy of peers. As a robustness check we also carry out an IV strategy. The validity of the IV is based on
the assumption that there was random variation in the spread of CCFL in the first few months after the introduction of this
product.®

To complement all of the analysis above we examine small firms where we can confidently assume that all employees know
each other and we do not need to impose any network structure. The number of mortgage borrowers at small firms is limited;
therefore we test if the borrowers’ interest rates are smaller if they have at least one colleague who has high mathematical skill
and has also taken out a loan in the recent past. It is important that although the share of borrowers is similar in small and
large firms, in the case of small firms the chance that there is at least one borrowing colleague is small. Consequently, we argue
that whether or not a borrower has a borrowing colleague with high mathematical skill is essentially random. In this setup, the
identification variation is across firms. We also run a similar placebo test as in the main specification. As robustness checks, we

® We have ten large banks plus one category for all the remainder small banks adding up to eleven institutions in the sample.

& We argue that the spread shortly after the introduction of the product was exogenous. Our instrument is based on the share of CCFL among all housing
loans at the district level in the first half-year after its introduction of CCFL. The idea behind such an IV is that the introduction of the programme was
based on the cooperation of CBH and the product development departments of banks. Therefore, depending on a given bank’s product development
capacity the bank could either come up with the product early, or spent more months to be able to finalise the exact details of the loan. As a result
in some districts CCFL was already offered by most banks in the first few months after its introduction of CCFL, while in some others the product
appeared later. The instrumented variable is CCFL share in housing loans per districts observed on a monthly basis.
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also carry out matching and coarsened exact matching exercises and compare borrowers who are not only similar in their own
characteristics and in their firm’s characteristics, but also have similar chance of having a financially literate peer.

According to our main results a borrower who has financially literate peers tends to take out loans at a lower interest rate
compared to one whose peers have low skills. There is considerable heterogeneity in this effect, and the lower the own skills
of a borrower the stronger the peer effect is. Similarly, peer effect is stronger in districts where bank competition is low.
Comparing a borrower who either has low skills or lives in districts where competition is low, the estimated effect of having
financially literate peers is between 0.15 - 0.24 percentage point compared to a similar borrower who does not have such
colleagues. These results are consistent with the narrative that peers’ advice is most valuable if it is difficult for the borrower
to find a good loan. The estimated effect accounts to four to five monthly installments taking into consideration all repayments
until maturity.

Among the alternative outcomes, we find a statistically and economically significant impact only in the case of the loan amount.The
presence of financially literate peers leads to higher loan amounts, especially in the case of borrowers with low mathematical
skills: the measured impact can be up to 14 per cent.” With the interest rate as the dependent variable and including all loan
characteristics as controls, we obtain the same result in qualitative terms as the original regression without additional controls.
Including bank fixed effects decreases the measured impact of peers by one-third, suggesting that one important channel of
peer effect is the choice of bank.

Results on bank choice strengthen these observations. If all of the colleagues in a borrower’s the network of a have chosen
the same bank, then the borrower’s chance of choosing that bank is more than 20 per cent higher® compared to a borrower
whose colleagues in his network have not chosen that bank. Placebo tests again show no significant result, suggesting that no
time-varying common shocks distort the results.

These results also highlight the unfairness of the mortgage loan market. Borrowers, who are not lucky enough to have a col-
league who can help them tend to take out loans that are more expensive than the loans of borrowers who get help. We find
that the spread of CCFL is negatively related to the peer effect and also negatively related to interest rates. IV results reinforce
these findings. Therefore, we argue that CCFL has potentially helped borrowers to solve their information problem and also
improved the fairness of the mortgage loan market.

Our research contributes to four strands in the literature. First, to the best of our knowledge, there is no research on how peers
affect the choices of borrowers in the mortgage loan market. The closest paper is the research of (Maturana & Nickerson, 2018),
which analyses the impact of co-workers on the decision of whether to refinance a mortgage. Although the topic may seem
similar, their research is different in three relevant aspects. The problem that borrowers face in our research is mainly related
to complexity and search costs, while in (Maturana & Nickerson, 2018) it is a well-defined decision that lacks complexity issues.
Second, we also show results also on the skills of borrowers and peers. Third, we also analyse the impact of regulation on peer
effect. There are also other papers that focus on peer effects in financial decisions (e.g. (Ouimet & Tate, 2020), (Duflo & Saez,
2002)), but again, the problem of the actor in our case (complexity and search costs) is strikingly different (to participate or
not in company pension or investment programmes). Lastly, according to our current understanding it is unique in the finance
literature that we have different peer groups for each individual. There are studies (see previous examples) which deal with
peer groups in financial decisions, but in these specifications the peer groups do not vary on individual level, while in our setup
they do.

Second, our results also add to the literature on financial advice. (Campbell, 2016) argues that research on formal financial ad-
vice shows discouraging results (see e.g. (Foerster, Linnainmaa, Melzer, & Previtero, 2017) and (Bhattacharya, Kumar, Visaria,
& Zhao, 2024)). There is also rare evidence that informal financial advice can improve the decision on complex financial prob-
lems. In a recent paper, (Ambuehl, Bernheim, Ersoy, & Harris, 2022) argues that there is lack of evidence on whether informal
advice improves or deteriorates financial decisions. According to our results, financially literate peers improve the borrowing
decision, while peers with lower skills are not relevant in the decision.

7 According to the results those borrowers with low mathematical skill whose experienced peers’ average mathematical skills is at the 90 percentile
of the distribution of mathematical skill tend to take 14 per cent higher amount of loan on average than those, whose experienced peers’ average
mathematical skill is at the 10t percentile.

8 Regarding the baseline probability of choosing that bank. For example, if the baseline probability of that borrower i chooses bank A is 10 per cent,
then it increases to 12 per cent.
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Third, we show that peer effects contribute to inequality. (Chetty et al., 2022) argues that social capital may help in social
mobility. We find similar results, as high social capital ("having smart colleagues’) improves the borrowing decision. Conversely,
our results also highlight that social capital may increase inequality.

Lastly, our research also contributes to the findings of the literature on financial regulation. The results of the literature are
mixed regarding the optimal regulation. On the empirical side for instance (Nicholson, Skelton, & Tarr, 2019) show the draw-
backs of regulation on the Australian mortgage loan market, while (Barr et al., 2008) argues why the Truth in Lending Act was
inefficient to improve the US mortgage loan market and what other measures could help. (Agarwal, Chomsisengphet, Ma-
honey, & Stroebel, 2015) show how the ‘CARD act’ improved credit card market conditions. On the theoretical side, there are
also several studies that try to pin down how financial markets work and then suggest adequate regulation. (Heidhues et al.,
2021) argue that caps on hidden prices of products may help in achieving perfect competition and also mention that certificates
are less likely to make a difference. Both (Campbell, 2016) and (Barr et al., 2008) call for special disclosure rules. We find that
special regulation may be able to improve mortgage borrowers situation, decrease the peer effect and therefore work against
inequality. The regulation that we analyse however, has several features that were implemented at the same time (e.g. cap on
margin, issue certification by CBH, control over special terms of loans), and therefore we cannot pin down the impact of those
features one-by-one, but only on aggregate.

Our research loosely connects to the herding literature, where agents change their mind in a financial decision and follow
the crowd (see (Spyrou, 2013), for example). The peer effect can cause herding, but during our examined period the economic
environment was calm and we did not observe herding behaviour. Furthermore, in herding models agents observe each others’
previous financial choices and make their own decision (see e.g. (Cipriani & Guarino, 2014) or (Park & Sabourian, 2011)); in our
setup, however, borrowers get informal advice and are not just simply copying others’ decisions.

The study is organised as follows. In Section 2 we present the databases and descriptive statistics. In Section 3 we show the

identification strategy. We carry out the estimation and discuss the results in Section 4. We develop an alternative specification
using only small firms in Section 5. Conclusions are presented in Section 6.
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2 Database

We use three different data sources to test our research hypothesis. We merge these three databases using individual identifiers
and occupational codes.

2.1 HUNGARIAN STATE TREASURY DATABASE

The database of the Hungarian State Treasury (HST) contains the entire population, who had at least one day of legal work
between 1997-2019. The following variables are used in the study:

. district level place of residence,
e  four digit occupational code (FEOR),

e firm identifier.

There are 198 districts in Hungary, with an average population of 55 thousand. One district can be considered as a local labour
market, because according to the 2011 Census, except for Budapest and its surroundings, 80% of the residents live and work in
the same district. This ratio is 72% for Budapest and its commuting area.

For every debtor, we choose the firm, where he earns the most as an employer. Based on this definition we can identify the
co-workers, which is an essential measure in our calculations.

2.2 ONET DATABASE

We define skills based on the ONET database, which contains detailed information on the level of skills that are needed for
specific occupations. Based on the literature mathematical skill is one of the most important skills in financial decisions (e.g.
(Lusardi & Mitchell, 2007), (Lusardi & Mitchell, 2014), (Folke et al., 2021)), and therefore we focus on the mathematics score.
It is measured on a scale of 0 to 100 which we normalise to be between 0 and 1 in our estimations. The ONET dataset is based
on the international system of occupations categories (ISCO-08). We can merge the international occupational categories with
the four-digit Hungarian counterparts (FEOR-08) but there are cases, where we cannot find an exact match for some Hungarian
occupational categories. The matching rate is 73%. To increase the number of observations we can use in our analysis, we
average the mathematical score for every three-digit occupational category and use this average if the four-digit mathematical
score is missing. In this case, we have mathematical scores for 87% of the total observations.

2.3 CREDIT REGISTRY DATABASE

The Credit Registry (CR) database contains all loans taken out by individuals. We use the 2015-2019 time period °. We observe
the day the loan was taken out, the total loan amount, the interest rate, maturity and repricing period of the loan, the bank
that granted the loan, the place of residence of the borrower, and also the age and wage of the borrower.

After merging all datasets we have almost 80 thousand observations. In the main estimations due to constraints on the mini-
mum number of employees, we are able to use more than 73 thousand observations in most estimations. Table 1 shows the
descriptive statistics of the merged dataset.

° The reason for this is that the earliest point in time where we have detailed information on loans is 2015 and we wanted to end our analysed period
before the Covid crisis started
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Table 1
Descriptive statistics of the merged dataset

Mean 10t percentile 90 percentile  Standard deviation
Interest rate 5.1 3.5 6.7 1.3
Maturity (year) 15.3 7.0 25.0 6.5
Repricing period (month) 76.4 12.0 121.0 54.8
Principal (EUR) 24885.0 7142.9 47619 20419.4
Wage (EUR) 1323 519.9 2288.3 816.3
Age 36.6 27.0 48.0 8.3
Bank concentration 0.3 0.2 0.4 0.1
Mathematics 0.4 0.3 0.6 0.1
Mathematics average of colleagues 0.4 0.3 0.5 0.1
Observations 79135

All mortgage loans are denominated in HUF; we calculated EUR values using an exchange rate of EUR/HUF 314.95, which was the average exchange
rate in 2015-2019.
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3 Empirical approach

3.1 NETWORK

We face two types of challenges when we want to identify the peer effect on borrowing decisions. One problem is related to
the identification of peer groups, and several endogeneity-related concerns also arise regarding the estimation. We start by
describing how we construct peer groups from the available data and then turn to discussing the endogeneity problems.

To define peer groups that may be relevant in helping to choose a good loan the researcher would ideally know the social
network of borrowers. However, data on exact social network is rarely available, and therefore researchers often use other
alternative data sources. Several studies exploit the fact that colleagues tend to know each other well and potentially share
information on their own experiences regarding financial products ((Ouimet & Tate, 2020)), charity activities ((Lieber & Skim-
myhorn, 2018)), consumption, parental leave ((Dahl, Loken, & Mogstad, 2014)), etc. We observe all of the colleagues of the
borrowers, and therefore we can thus construct peer groups of colleagues.

We do not have precise information on the informal network of colleagues, and therefore we build on the homophily literature
to define a realistic network structure. We cannot assume that a peer group consists of all of the colleagues of a borrower: for
example in the case of large companies it is likely that a borrower knows only a small fraction of all employees. We do not have
information regarding these ties. However, following (Giorgi et al., 2020) we assume that employees with similar characteristics
have a high likelihood of knowing each other. Their approach is consistent with the literature on homophily: (McPherson, Smith-
Lovin, & Cook, 2001) surveys the literature and argues that more similar people tend to be more influential. They argue that
the most relevant characteristics regarding homophily are race, religion, gender, age, education and occupation. (Currarini et
al., 2009) build a structural model that rationalises that similar people tend to make more friendships than dissimilar ones.
(Stolper & Walter, 2019) also find that homophily plays and important role in financial decisions.

Following (Giorgi et al., 2020) we create a distance measure between every pair of employees. This measure is based on
education and occupation, however as we do not have data on education we use wage as a proxy for it. We also use occupation
and add age as well when calculating the distance metric. We define distance in the following way. First we evenly distribute
all employees into three buckets of age (younger than 32 years, between 32-41 years, older than 41 years) and three buckets
of wage (less than €953 , between €953 - €1587, more than €1587). We also split borrowers into three buckets based on their
occupation (managerial, white collar and blue collar occupations). We assign integers 1,2 and 3 to the three buckets and then
define the distance as the sum of the absolute deviations between the buckets of employee i and employee j:

d; ; = (lage; — age;| + |wage; — wage;| + |occupation; — occupation|) (1)

We use the distance measure di,j to assign weights to all colleagues of the borrowers. We continue to follow (Giorgi et al.,
2020) and use the distance measure as weights when we calculate peers’ average characteristics. Similarly to (Giorgi et al.,
2020) we also use quadratic weighting scheme in order to add higher weights to the more similar colleagues and lower weights
to the less similar colleagues. The weights are defined as:

w; ;= (d; ; + 1)-? (2)

The weighted average of any characteristic  (for instance mathematics score) of the colleagues of borrower ¢ who works at
company c and takes out a loan in period t is then calculated by the formula:

_ -1
Liet = (Z wi,j) Z Wi ij.ct (3)

i, i,
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As this weighting scheme is somewhat ad-hoc, we also apply linear weights and run the main specifications based on that
weighting scheme as well. Changing the weighting scheme does not significantly change our results; the estimation results can
be found in Appendix A.

3.2 BASELINE MODEL

Turning to the estimation of peer effects there are at least three challenges that should be handled to be able to identify
peer effects. These are i) simultaneity, ii) those omitted variable biases that are due to the fact that peer groups are formed
endogenously; and iii) common shocks. (Manski, 1993) refers to i) as reflection problem while ii) and iii) are known together as
correlated effects. To avoid the problem of simultaneity we focus on peers who made their choice earlier than the borrower: at
least three months and at most one year before. We assume that a borrower who is currently trying to find the appropriate loan
has no direct effect in this search process on a peer who took out a loan in the aforementioned time window. This assumption
is based on the observation that financial experience is an important building block in financial literacy ((Frijns et al., 2014),
(Weiner, Baron-Donovan, Gross, & Block-Leib, 2005), (Mandell, 2006)). One could say that good understanding of the mortgage
loan market requires not only good skills, but experience in taking out loan as well.

An example for the second problem (sorting) is that if all colleagues have a high level of education, it obviously helps them in
making a good choice among mortgage loan offers. It can happen that the researcher does not measure the impact of peers
on each other but rather measures the similarity of peers regarding the unobserved factor of education. In this case, it is this
omitted variable that makes peers’ decisions similar and the estimated peer effect is biased. This problem can be partially solved
by including company fixed effects. These can capture the impact of all company level time-invariant unobserved factors (such
as a special offer of a bank to a given company). Time-variant company level shocks, such as the impact of sorting due to laying
off (hiring) employees whose skills are low (high) during an economic downturn (upturn) are not captured by company fixed
effects. We interact month fixed effects with industry fixed effects to control for time varying industry level shocks. These fixed
effects also control for the downward trend in interest rates during the sample period. We believe that this control rules out
most time-varying unobserved shocks. Nevertheless, company level, (or even peer group level) time-varying shocks could still
distort our estimation. To show that such common shocks do not bias our result we carry out a placebo test that is discussed
after the main results have been shown.

Following the terminology of Manksi what we want to identify is the contextual (exogenous) peer effect: the effect of the
characteristics of peers on the choice of the borrower. The equation that we estimate by OLS regression is the following:

yi,c,t = BXiA,c,t + 6Xi7c,t71 + ¢Sc,t + Qc + @g,t + 5i,c,t (4)

where y; ., stands for the interest rate of the mortgage loan of borrower i, who works at company ¢ and has taken out the loan
in period't. As a mortgage loan is a product that is usually not taken out more than one or two times in a borrower’s lifetime,
in our narrow time window of five years we observe borrowers taking out loans only once. However, we use t subscript to
indicate that our data has a time dimension as well; this is important to be able to estimate company and time fixed effects, as
we discuss below. Similarly, we use ¢ subscript to indicate that in our estimation we keep track of the company of the employee
as well.

X ¢+ includes all of the borrower level explanatory variables that we include in the regression. These are wage, age and age
squared of the borrower and the own mathematics score associated with the borrower’s occupation. m includes the
colleagues’ weighted average of the same variables. The weighted average only includes the colleagues, who have taken out
a mortgage loan in the time window of a minimum of three months and a maximum of twelve months before the borrower
takes out a loan. S, stands for the logarithm of sales of company c in period ¢. This control variable can capture shocks
that are related to the changing economic conditions of the company. 2, is a company fixed effect and © , is an industry
x time (month) fixed effect, while ¢; . , is an individual level shock (error term). The company fixed effect absorbs all of the
unobserved time-invariant company-level shocks, while the interacted industry-time fixed effect absorbs all of the industry level
time-varying shocks. By including these fixed effects, we compare borrowers who take out their loan within the same firm also
accounting for time-varying industry-level shocks.
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Our identification comes from the random variation in the composition of colleagues who take out a mortgage loan in the
given period of time. In some periods mortgage loans are taken out by people whose mathematics score is high, while in other
periods they are taken out by people whose mathematics score is low. In theory the change of colleagues (some employees
leave the firm and there can be new hires as well) could also add to the random variation, but the share of borrowers who
change company is negligible in our sample (less than 1.5 per cent of all employees change company during this period, and
this figure is lower inthe case of borrowers).

One threat to our estimation is that in addition to the impact of colleagues, borrowers’ own credit risk has a strong impact
on the interest rate of the mortgage loan. If borrowers with high credit risk are systematically surrounded by colleagues with
low mathematics scores, for example, then our estimated parameter on colleagues’ mathematics score would be biased. By
including the age, wage, company and own mathematical skill of the borrower in the regression, we believe that credit risk is
captured and that the aforementioned omitted variable bias does not distort our estimation.

3.3 PLACEBO TEST

We apply a placebo test to show suggestive evidence on the lack of time-varying common shocks. As our identification is based
on the change over time in the composition of peer groups, we cannot directly control for time-varying shocks at the peer
group level. For instance, by including company x time fixed effects, we would not only control for common shocks, but would
also remove the aforementioned variation in the composition of peers over time (that serves as the source of identification).
Consequently, instead of directly controlling for shocks, we implement a placebo test that should result in significant parameters
if time-varying common shocks distort our results. Non-significant results mean that we cannot reject the hypothesis of no
time-varying common shocks.

In our placebo test we focus on colleagues who take out a loan after the borrower. If it is true that experienced peers help
current borrowers, then peers who take out their loans later than the borrower should have no impact on the borrower’s
interest rate. However, if our results are governed by common shocks, then these shocks affect both the current borrower and
her peers, who borrow later. Therefore, the estimated coefficient should be significant. If it is not significant then it suggests
that common shocks do not distort our results.

We estimate the following specification, where the only difference compared to our baseline model is the change in the timing
of peers’ borrowing:

yi,c7t = /BXi,c,t + 6Xi¢c,t+1 + ¢Sc,t + Qc + eg,t + Ei,cA,t (5)

3.4 FURTHER SPECIFICATIONS

We also run specifications where we include several other loan related variables such as the repricing period, maturity and
principal of the loan. These variables are determined simultaneously with the interest rate; therefore estimating a regression
where all of these are included may lead to a bad control problem. However, we view these regressions more as a robustness
check: if the results remain qualitatively the same it suggests that leaving out these variables from the original regression does
not distort our results. Finally, we also run regressions with alternative outcomes.

3.5 BANK CHOICES

We suspect that bank choice may be a channel of the peer effect. We test if borrowers tend to choose the same bank as their
peers. To do so we model the choice of borrower with a conditional logit model, where the borrower can choose from all of
the banks that have at least one branch in the district where the borrower lives (see a more detailed description of the choice
model in Appendix C).

MNB WORKING PAPERS 3 ¢ 2025



EMPIRICAL APPROACH

The dependent variable is the choice of the bank which takes the value of 1 if a borrower has chosen a given bank and 0
otherwise'. The marginal effects of the choice model can be computed based on the relationship between the estimated
coefficients and the probability of a borrower choosing a given bank:

8pi,j _ {pi,j(l *pi,j)ﬁ j=k (6)

—P; jPi kB JFk

where p; ; is the probability of borrower i chooses bank j, z; , is a vector that contains the variables that may affect the choice
of borrower: the share of the borrower’s loan taking colleagues have chosen the given bank, the share of all colleagues who
have chosen a given bank, bank fixed effects for all alternatives (interact bank fixed effects with borrowers’ other potential
choices).

Aone unit increase in z; ; increases the probability of choosing alternative j by pi,j(l — pm-)ﬁ and decreases the probability of
choosing any of the other alternatives by pijpi'k[)’. Therefore, to obtain the marginal effect of an increase in the share of peers
choosing a given bank in the borrowers network both own and cross-effects should be considered.

As a final step, we run a placebo test to show that no time-varying common shocks distort our results.

3.6 CERTIFIED CONSUMER FRIENDLY HOUSING LOAN

At the end of 2017, The Central Bank of Hungary (CBH) introduced the Certified Consumer Friendly Housing Loan (CCFL) to
support borrowers in finding a suitable product on the mortgage loan market. Working out together Hungarian banks and
the CBH elaborated the details of these products™ to ensure that they were standardised and favourable for borrowers. The
margin above financing costs was capped at 3.5 percentage point. The disbursement fee was limited at 0.75 percentage point
of the current principal while the prepayment fee was also capped at 1 percentage point of the prepaid amount. Repricing
periods could be either 5/10/15 years or last to maturity (i.e. fully fixed interest rate, no repricing). Credit assessment could
not exceed 15 working days while loan disbursement (if all requirements were met) was maximised at 2 working days. Monthly
payments of CCFLs were determined according to annuities. CCFLs were developed by commercial banks and the CBH together.
To obtain the certification that enables banks to use the logo of CCFL the offered product had to meet all of the criteria set by
the CBH. Introducing CCFL decreased the complexity of choosing a suitable loan product as these loans were better in most
characteristics compared other available loans on the market and it was also advertised by the CBH™.

Banks were urged to participate in the programme by the CBH, but were not legally obliged to do so. The terms on these loans
were different from bank-to-bank, but the limits shown above lead to similar products regardless of which bank offered them.
In line with the capacities of banks’ product development departments the introduction of the product differed at the bank
level: some banks were able to introduce it early, while some banks had less capacity and were only able to roll out a CCFL
product later. In theory, banks could also start to offer CCFLs in a strategic way: by offering it only if the competition they face
made it necessary to do so and by continuing to offer more expensive products when low a level of competition allowed that.
We consider these aspects in our empirical strategy concerning CCFL.

To understand what impact CCFL had on borrowing decisions, we focus on the first 2 years of the newly introduced product.
We argue that the spread of this product is plausibly exogenous after controlling for bank competition, company fixed effects
and the interaction of time and industry fixed effects. First, we measure if informal advice incentivised borrowers to choose
CCFL. We also include an interaction term of the share of CCFLs and the average mathematical skill of colleagues. This variable
helps to understand whether informal advice changes when CCFL becomes widely spread. We expect that high mathematical
skill of colleagues is related to higher chance of exploiting the good opportunity of CCFLs, but, when the loan is widely spread
this effect may change.

10 All alternatives that could be chosen by the borrower appear as separate observations.
" https://www.mnb.hu/en/supervision/news/certified-consumer-friendly-housing-loans-to-reduce-interest-rates
12 Financial Stability Report (November 2017) , box 2 and Financial stability Report (May 2018) chapter 8.
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In a separate regression we have the interest rate as independent variable and by including the interaction of share of CCFL
in a district and the average mathematical skill of colleagues we test how the spread of CCFL impacted informal advice with
respect to the interest rate on the loan. Finally, although we think it is difficult to find any plausible endogeneity story, as a
robustness check we carry out an IV strategy that is based on the random variation of the spread of CCFLs by banks in the first
few months after official introduction of the product. The validity of the instrument relies on the assumption that how quickly
banks were able to develop the new product was related solely to the capacity of their product development departments and
is orthogonal to the problem of informal advice - especially after controlling for company and industry x time fixed effects and
bank competition.

3.7 SMALL FIRMS

Lastly, we run specifications where we include only small firms. The advantage of such a special sample is that there is no
need to assume any network structure in the case of small firms: it is a plausible assumption that everyone knows each other
in a firm where the number of employees remains below 50. We also run robustness checks with alternative cutoffs for firm
sizes and also carry out a similar placebo test as in the main regression. In this specification our key independent variable is
whether the borrower has a colleague who has high mathematical skill and recent experience from the mortgage loan market.
We cannot use the average mathematical skill of peers, as in several cases the borrowers have no loan-taking colleagues. With
this specification we also highlight that not only the average skill of colleagues but also having at least one financially literate
colleague is important in the borrowing decision.

As we cannot include company fixed effect for such small firms (there are not enough observations per company to do so),

we carry out a coarsened exact matching exercise as a robustness check as well. This special type of matching allows us to
efficiently find types of borrowers who are similar in many aspects except having financially literate colleagues or not.
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4 Results

4.1 BASELINE RESULTS

In Table 2 we present 3 different specifications: first without company fixed effect in Column (1), and then with company
fixed effects (Column (2) and (3)). In specification (1) the estimated peer effect is -0.63, which means if we compare two
similar borrowers with the only difference between them being that one has peers whose average mathematics score is 0.5
(90* percentile) and the other has peers whose average mathematics score is 0.2 (10™ percentile), then the first borrower’s
estimated interest rate is 19 basis points (0.186 percentage point) lower than the second borrower’s interest rate. The own
mathematics score coefficient is -0.945, meaning that for someone, whose mathematical knowledge is at the maximum point
the interest rate is 95 basis points lower than for someone, whose maths knowledge is at 0. We include company fixed effects
in Specification (2), and the peer effect halves and decreases to -0.29. This result shows that even if we control for company
specific (time-invariant) shocks there remains a significant unexplained part, which we consider as peer effect. In Column (3)
we include company fixed effect and industry x time fixed effect. In this specification we control for time-invariant company
shocks and time dependent industry shocks. The coefficient of the peer effect is -0.309 in Specification (3), which does not differ
significantly from the result in Specification (2). The coefficient of own mathematics score is stable across all three specifications.
In Appendix B we show the results of a regression where we also control for regional level time-varying bank supply effects.
We control for bank supply by including bank fixed effects interacted with district fixed effects and with time fixed effects. The
results remain qualitatively the same.

Repeating the calculation of changing from peers with a low mathematics score peers to peers with a high mathematics score
results in an interest rate which is 8 basis point lower according to Specification (3). This is an economically moderate impact:
considering all payments until the loan is fully repaid, the total saving amounts to one and a half monthly instalments. Two things
should be taken into account regarding this result. Firstly, although the total impact is low compared to the total loan amount,
it is not small compared to the cost of obtaning the effect. Unfortunately, we cannot measure how much discussion is needed
between the peers in order to realise this gain. However, we imagine that exchange of information about loan taking experience
happens during non-working periods such as coffee breaks or for instance when peers have lunch together. Therefore, the costs
of obtaining the information is low and the total saving compared to this low costs is relatively high. Secondly, the next set of
results show that the impact of peers is heterogeneous with respect to own mathematical skills and bank concentration, and
therefore some borrowers gain much more from the peer effect.

4.2 HETEROGENEITY IN PEER EFFECTS

The results of the specification containing heterogeneous peer effects are shown in Table 3. The only difference compared to
the previous regression is that we add an interaction term of the average mathematics score of colleagues with own mathe-
matical skill in Specification (1) and with bank concentration in Specification (2). The results suggest that there is a considerable
heterogeneity with respect to these factors. Peers’ average mathematics score results in a lower interest rate only in the case
of borrowers whose own mathematical skill is low: the estimated impact is twice as large (-15 bp) in the case of borrowers with
mathematical skill at the 10 percentile of the distribution of mathematical skills as compared to the results in the baseline
specification (Column (3) in Table 2).

In the second specification we include a measure of bank concentration and we also interact this measure with peers’ average
mathematics score. This measure is the Herfindahl-Hirschmann index (HHI) and we normalise it to take values between 0 and
1: the higher the HHI, the stronger the bank concentration. The index is calculated taking into account the 10 large banks in
Hungary and treating all of the small ones as one institution. Bank market shares are calculated based on the observed loan
disbursements in our sample and calculated at the district-year level.

11
HHI,;, = Z banksharei,t,b (7)
b=1
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Table 2
Baseline specification

(1) (2) (3)

Interest rate Interest rate Interest rate

maths avg col -0.630*** -0.290%*** -0.309%**
(0.0929) (0.0937) (0.0956)
maths own -0.945%** -0.856*** -0.847%**
(0.0475) (0.0531) (0.0538)
Observations 75962 73018 73016
R? 0.094 0.176 0.184
Covariates Yes Yes Yes
Time FE Yes Yes No
Company FE No Yes Yes
Industry x Time FE No No Yes

Dependent variable: mortgage loan interest rate. Other independent variables: age, age2, own wage, peers’ weithted average wage, log(sales).
Standard errors clustered on company level. *** p<0.01, ** p<0.05, * p<0.1

where

e district, t time, b bank.

e bank share - sum of loans in a given district at a given time for a given bank.

We use this index as a proxy for competition among banks. Similarly to the previous result, the estimated impact is small in
districts where HHI is at its average, and much larger where bank concentration is high. We show the level of heterogeneity
with respect to own mathematical skill in Figure 1 and to bank concentration in Figure 2.

In Figure 1 we compare three individuals with different mathematics knowledge scores of: 0.2 (around the 10t percentile),
0.4 (around the median) and 0.6 (around the 90" percentile). The results show that for employees with high mathematics
knowledge there are no peer effects, while in the case of employees with low mathematical skill the peer effect can be large.
Comparing two borrowers (A and B) with low mathematical skill (10™ percentile of the distribution of mathematical skill in our
sample) and with the only difference between them being that borrower A has peers with low average mathematics score (10t
percentile of the distribution of peers’” mathematical skill in our sample) and borrower B has peers with high mathematics score
(90 percentile of the distribution of peers’ mathematical skill in our sample) borrower B’s interest rate is expected to be 15
basis point lower than borrower A’s interest rate.

Repeating this back of the envelope calculation with borrowers who live in districts where bank concentration is high (90t
percentile of the HHI distribution) and the only difference between borrowers again being the average mathematics score of
the peers then the borrower whose peers have the high average mathematics score is expected to have an interest rate that is
24 basis points lower than the other borrower.

Considering a typical loan with 20-year maturity (the maturity that is taken out most often) and an interest rate of 5.1 per cent
(the mean interest rate in our sample) and comparing a borrower whose peers have a high mathematics score and one whose
peers have a low mathematics score, the estimated effect of having peers with a higher mathematics score calculated by the
baseline regression (Table 2 Specification (3)) is 8 basis points which is consistent with a saving amounting to one and a half
monthly instalment™. The similar impact based on the regression that takes into account the heterogeneity with respect to
the own mathematics score of the borrower (Table 3 Specification (1)) is 15 basis points™. Finally, the estimated impact based

3 The calculated impact is the result of cumulating the difference between the two loans’ monthly instalments over the 20-year period until maturity.

" That is consistent with savings amounting to three monthly instalments.
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on the regression that takes into account the heterogeneity with respect to bank concentration (Table 3 Specification (2)) is 24
basis points, which is consistent with a saving amounting to four to five monthly instalments.

Table 3
Heterogeneity based on mathematics and competition

(1) ()

Mathematics  Competition
maths avg col -1.113*** 0.745%**
(0.212) (0.249)
maths avg col x maths own 1.966***
(0.461)
maths own -1.668*** -0.836***
(0.201) (0.0522)
maths avg col x bank concentration -3.858%**
(0.865)
bank concentration 2.864%**
(0.379)
Observations 73016 66991
R? 0.184 0.202
Covariates Yes Yes
Time FE No No
Company FE Yes Yes
Industry x Time FE Yes Yes

Dependent variable: mortgage loan interest rate. Main independent variables: maths avg col: weighted average math score of colleagues, maths
own: own maths score, bank concentration: measured as a Herfindahl-Hirschman-index. Other independent variables: age, age2, own wage, peers’
weithted average wage, log(sales). Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1
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Figure 1
Estimated impact of the change in the average mathematics score of loan-taking peers
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The three lines are selected based on the distribution of math scores: 0.2 is around the 10t percentile, 0.4 is around the median and 0.6 is around the
90t percentile. The calculation is based on Table 3 Column (1).

Figure 2
Estimated impact of the change in the average mathematics score of borrower's peers
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The three lines are selected based on the distribution of bank concentration scores: 0.1 is around the 10t percentile, 0.3 is around the median and 0.5
is around the 90™ percentile. The calculation is based on Table 3 Column (2).
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4.3 PLACEBO TEST

The last specification controls for various borrower (demographic variables), company (company fixed effect and sales) and
time-varying industry (industry x time fixed effect) related shocks. Including this large set of controls considerably decreases
potential endogeneity problems, leaving time-varying peer group level common shocks as the main source of potential biases.
As there is some lag between the peers’ and the borrower’s decision even time-varying common shocks threaten our results
only if they are autocorrelated. As we cannot rule out the possibility of autocorrelated common shocks we carry out a placebo
test to show suggestive evidence that such shocks do not bias our results.

To conduct this exercise we replace the peers’ average mathematics score with the average of the peers who took out a loan
after the borrower. Nevertheless, there is one more challenge in this setup. Namely, if there is any peer effect, then the
borrower herself may have an impact on colleagues who take out a loan in the following period. In this case, the placebo test
may result in significant coefficient not because of the presence of common shocks, but simply due to the peer effect that we
are after. To overcome this issue, we restrict our analysis to low skilled borrowers. The reason we use low-skilled borrowers
is that, according to our result in Section 4.2, low-skilled borrowers have a limited impact on their peers because peer impact
increase in conjunction with mathematical skill. Therefore, a low mathematics score points to a low peer effect (as in Table 3).

The results of the placebo test are shown in Table 4. Here, we restrict our sample to those whose mathematics score is below
the median. According to our results, those who have low mathematical skill have a low impact on the peer’s interest rate.
In this case, the parameter of the peer effect is -0.458 in the original setup.” It is significant at all conventional levels. In the
placebo case the parameter is -0.154 and it is not significant. These estimations suggests that common shocks do not distort
our results.

Table 4
Placebo test
(1) (2)
Before<50% | After<50%
maths avg -0.458%**
(0.147)
maths avg after -0.154
(0.146)
maths -0.349** -0.362**
(0.155) (0.155)
Observations 33462 33462
R? 0.168 0.168
Covariates Yes Yes
Time FE No No
Company FE Yes Yes
Industry x Time FE Yes Yes

Only those borrowers’ interest rate is included in the estimation whose own math score is below the median. Dependent variable: mortgage loan interest rate. Main
independent variables: maths avg col: weighted average math score of colleagues, maths own: own maths score, maths avg col after: weighted average math score of
colleagues who take a mortgage after. Other independent variables: age, age, own wage, peers’ weithted average wage, log(sales). Standard errors clustered at company
level. *** p<0.01, ** p<0.05, * p<0.1

5 This result is somewhat different from the one in Table 2 Specification (3) due to the fact the sample is different (narrower). We include only those
observations that both have peers in the before and after period and we also restrict for low skilled borrowers.
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4.4 ALTERNATIVE OUTCOMES

As we discussed earlier, a mortgage loan is a complex financial product and it is not only the interest rate that defines its
features. We test alternative outcomes (Table 5) to determine whether there are peer effects in respect of such features. First
we examine the repricing period.', i.e. the period for which the interest rate of a loan is fixed. For instance, if the repricing
period is 10 years, this means that the interest rate is fixed for the first 10 years and is then subsequently recalculated based
on the current market interest rate. After the new interest rate is calculated it remains fixed for the next 10-year period. We
see a positive effect for the repricing period, which means that ceteris paribus if the mathematics score of a borrower’s peers
is higher then the repricing period of the borrower is shorter. An increase in peers’ mathematics score from the 10t to the 90t
percentile implies a decrease in the repricing period by around 1.5%, which is a rather small impact.

Maturity is the period of time during which the consumer should repay the loan. We cannot measure any peer effects in respect
of this feature.

The principal is the amount of money, which the consumer borrowed from the bank. According to our results changing the
mathematics score of peers from the 10" to the 90t percentile implies an increase in principal of roughly 12% (in the case of
low-skilled borrowers). These results may indicate some increase in risk-taking behaviour if peers’ mathematics score increases.

If we include the latter three dependent variables into the original estimation as controls we obtain similar results. This result
suggests that omitting these variables from the original regression does not distort our results, and we do not face the problem
that we leave out key variables that have a strong impact on the pricing of loans. We refer to these estimation as being exposed
to the so-called 'bad control’ problem, because these control variables may be treated as outcome variables as well (all of these
variables together with the interest rate are determined simultaneously). The inclusion of these variables does not affect the
main result. If we add the bank dummies the parameter estimates decreases by one third. This suggests that one part of the
advice is probably about which bank to choose. The estimated parameters are very similar to what we obtained in the original
estimation in Subsection 4.2.

4.5 SIMILAR BANK CHOICES

In this section we present additional suggestive evidence that one channel of advice is the choice of bank. We test if borrowers
tend to choose the same bank as peers have chosen. We model the borrowers’ choice of bank in a random utility model
framework estimating a conditional logit model.

Our key independent variable is the weighted number of peers who have chosen the given bank in the borrower’s network".
Our previous results showed that peers whith mathematics scores have an impact on borrowers, therefore, when we calculate
the share of peers choosing a given bank we include only those peers whose mathematics score is higher than the median
mathematics score. We also include the share of the bank chosen in the borrower’s company (again, including only peers with
above median mathematics scores) over the entire time frame (time-invariant variable). This variable captures shocks related to
the company for instance if a bank has a branch close to the company and therefore most employees use that bank. Finally, we
add bank fixed effects for all alternatives' which pins down how often a specific bank is chosen in general during the observed
period™.

The main concern with this approach could be that, although we control for company shares and bank fixed effects, time-varying
local shocks may distort our results. To overcome this problem we once again run a placebo test where we replace the peers
who have already taken out a loan to with the peers who take out a loan later than the borrower (from 3 to 12 months later),
including only peers with higher-than-median mathematics scores. The peers who take out their loan later are supposed to

16 The repricing period is calculated as fraction of the time the interest rate is fixed to the total maturity of the loan. For instance, it is 1 if the interest
rate is fixed for the whole period. It is 0.5 if the interest rate is fixed for the first half of the loan.

7 We restrict the choice set of borrowers to those banks that are active in the district of the borrower in the given year. We treat a bank as active if the
share of loans granted is at least 5 per cent of all the loans granted in the district.

8 We interact bank fixed effects with fixed effects of alternatives

9 Bank fixed effects capture all bank related, time-invariant characteristics that are not observed.
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Table 5
Alternative outcomes
(1) (2) (3) (4) (5)
Repricing Maturity Principal Bad controls 1 Bad controls 2
Repricing period Maturity Ln(Principal) Interest rate Interest rate
maths avg col -0.101%* -1.110 0.668*** -0.605%** -0.395%*
(0.0510) (0.981) (0.125) (0.191) (0.178)
maths avg col 0.194* 1.811 -1.006*** 1.134%** 0.797**
X maths own (0.113) (2.260) (0.299) (0.414) (0.379)
repricing period 1.446%** 1.447***
(0.0243) (0.0255)
maturity 0.0461*** 0.0381***
(0.00113) (0.00110)
In(principal) -0.466%** -0.291%**
(0.00875) (0.00860)
maths own -0.0517 -2.669%** 0.954*** -1.025%** -0.690%***
(0.0487) (0.969) (0.121) (0.181) (0.165)
Observations 73016 73016 73016 73016 73016
R? 0.124 0.156 0.285 0.330 0.426
Covariates Yes Yes Yes Yes Yes
Time FE No No No No No
Company FE Yes Yes Yes Yes Yes
Ind. x Time FE Yes Yes Yes Yes Yes
Bank FE No No No No Yes

Dependent variables: (1) repricing period, (2) maturity, (3) In(principal), (4)-(5) mortgage interest rate. Independent variables: maths avg col: weighted
average math score of colleagues, maths own: own maths score. Other independent variables: age, age?, own wage, peers’ weithted average wage,
log(sales). Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1

MNB WORKING PAPERS 3 » 2025 | 23



MAGYAR NEMZETI BANK

24

have no impact on the borrowers if the mechanism is indeed informal advice. To put it more precisely, if there are time-varying
common shocks, then we expect the placebo test to be significant. The insignificance of the placebo test would suggest that
there are no time-varying common shocks distorting our results.

Table 6
Conditional logit model on bank choice

(1) (2) (3)
Baseline Before<50%  After<50%

Weighted avg share of bank in network 0.129%** 0.158%**
(0.0363) (0.0369)

Weighted avg share of bank in network, after -0.00685
(0.0383)
Share in company 5.317%** 4.871%** 5.020%**
(0.213) (0.205) (0.211)

Observations 469804 212409 212409

Column (1) contains the full sample. Column (2)-(3) contains those observations, where the own math score is below the median. One observation
is one potential choice of the borrower. Dependent variable: choice of bank — indicator variable. Main independent variables: Weighted avg share
of bank in network: weighted number of peers who have chosen the given bank divided by weighted number of all peers. Bank chosen in network
(weighted) after: weighted number of peers who have chosen the given bank during 3 to 12 month after the borrower has taken her loan divided by
weighted number of all peers in the given period. Share in company: share of colleagues who have chosen the same bank (time-invariant). Share
in total sample (not shown): share of borrowers who have chosen the same bank (time-invariant). Standard errors clustered at company level. ***
p<0.01, ** p<0.05, * p<0.1

As summarised in Table 6, the results show a significant impact of peers on the borrower’s choice as the variable Weighted avg
share of bank in network is strongly significant. The economic relevance of this impact can be shown by an example: comparing
the chance that a borrower chooses bank A if 0 per cent of his peers has chosen bank A versus 100 per cent having chosen the
bank. In the case of that bank A has a 10 per cent share in the sample there is 2.3 per cent higher chance that the borrower
chooses this bank?°. That is equivalent to a 23 per cent impact compared to the original chance of choosing the bank. Although
this figure varies with the share of the banks (pi’j) the impact of this variation is limited regarding our analysis: taking into
account the shares of the banks in our sample the weighted average impact of the change outlined above in the share of peers
choosing a certain bank (and not choosing others) is 20 per cent.

The results suggest that part of the informal advice is the choice of bank. Our key variable is significant even after controlling
for the share of borrowers choosing a certain bank at the same company. The placebo test, where only those are included in
the sample whose mathematics score is below the median and are therefore unlikely to give advice to borrowers (similar as in
the main specification) shows no significant results, suggesting that no time-varying common shocks are distorting the results.

20 Estimated impact can be calculated the following way. The own effect of choosing the bank will increase the chance that borrower i chooses bank
Abyp; ;(1—p;;)0.1290=0.1-0.9-0.129 = 0.0116. The cross-effects also increase the chance of choosing bank A by Zk<pi,jpi,k0‘129) =
>°,(0.1p; ,0.129) = 0.01186, as the share of choosing other banks decreases in the network of the borrower. The total impact is the sum of own
and all cross-effects.
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RESULTS

4.6 CERTIFIED CONSUMER FRIENDLY HOUSING LOAN

The reason for the presence of peer effect is likely to be an information problem of the borrower. There are at least three
potential problems that makes the decision of the borrower difficult. First, mortgage loan is a complex product as when a
borrower decides about a mortgage loan should decide about several things in the same time. These are for instance the
loan amount, maturity, acceptable interest rate, repricing period, which bank to choose etc. Second, it is difficult to collect
information about all the loans that are available to a borrower. It is not enough to go to all the banks but should collect all
offers of the bank as banks have potentially multiple offers. Bank offer comparison websites may help borrowers, however
those not necessarily contain all offers, and all details of the offers that are relevant. Finally, even having all the information
on the offer level it is difficult to digest all that information and make a good comparison of the offers. Moreover, there is an
additional layer of these problems as borrowers may not trust in the information provided by banks.

Based on our results so far we argue that a colleague may help in all of these problems. A skilled peer can share own experience
and explain the important aspects of the loan based on own experience. Then need for more information and for comparison
of offers may substantially decreases. Moreover, borrowers can also trust more their peers.

What would be then the policy implication of our results? The simplest implication would be to place peers who has taken
a loan recently and has high mathematical skill to all borrowers. This is obviously not a feasible solution. The closest feasible
solution to this would be to run a free advisory that supports borrowers in this complex problem. One drawback of that solution
is that running such an advisory on the country level may be expensive.

Controlling the offers of banks by regulation can also support borrowers. Nevertheless, strong control may also decrease the
options that borrowers have and may have negative effects as well. Forcing banks to offer standardised loans (among other loans
as well) that are easy to compare and borrowers can trust them would solve most of the information problems of borrowers.
Certified Consumer Friendly Housing Loan that was introduced in Hungary at the end of 2017 was such a product.

Implementation of new products needs time. Some banks with efficient product development could introduce CCFL quickly,
while other banks were slower with the introduction. At the end of 2017 around 10-15 per cent of all mortgage loans were
CCFL and almost one third of fixed repricing period loans. From 2020 two out of three newly disbursed mortgage loans were
CCFL (see Figure 3), and this share stabilised.

To understand how the introduction of CCFL affected peer effect we use the spread of CCFL that is the period from the second
half of 2017 to end 2019 for analysis. If the introduction of CCFL helps to decrease the information problem, then impact of peer
effect should decrease after the introduction. Nevertheless, it is also possible that the peer effect remains relevant but narrows
down to suggesting choosing a CCFL product. That would be a sign that product standardisation cannot solve the information
problem, as remaining presence of peer effect would indicate remaining presence of the information problem.

First we estimate the effect of peers in choosing CCFL product after the introduction of it. We run a similar regression as in Table
3, however we model whether the borrower has chosen CCFL by changing the dependent variable to an indicator variable that
takes the value of one if a borrower has chosen CCFL product. Moreover, we analyse the heterogeneity of the peer effect with
respect to the spread of CCFL. We do so by interacting the average mathematics score of peers by CCFL share among newly
disbursed loans in the district in the given month. We also include the share of CCFL as a control variable, it varies between
zero and one. We argue that the spread of this product was partially random, as it depended on the product development of
the bank - how quickly it could introduce a product that meets the CCFL criteria. We keep including company fixed effect and
industry x time fixed effect in the regressions. Moreover, in this regression we also include the bank concentration measure
(HHI) to control for the change in bank competition in different districts.

The results of the estimation are in Table 7 Specification (1). Average mathematics score of peers is large and significant suggest-
ing that peers advise choosing CCFL. However, the interaction term of peers’ mathematics score and CCFL share in the district
in the given period is negative and (depending on the share of CCFL) it may fully offset the peer effect. This result supports
that the introduction and spread of CCFL decreases peer effect. It is suggestive evidence that it also decreases the information
problem.

We run a similar regression, however now we use interest rate as dependent variable. Explanatory variables are the same as
previously. Results that are in the second column of Table 7 are also similar. peer effect decreases the interest rate of borrowers,
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Figure 3
Distribution of new housing loan volume by interest rate fixation, and the share of Certified Consumer Friendly Housing
Loan products
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however, if CCFL share is large, then peer effect vanishes. Again, we conclude that this result is suggestive evidence that the
introduction of a standardised product can decrease the information problem.

We think that the spread of CCFL is driven by such effects that are related to peer effect, i.e. our results are not biased. Although,
endogeneity concerns regarding the spread of such a product could arise, we include a wide set of control variables (company
fixed effect, industry x time fixed effect, demographic controls, bank concentration) that captures most of the shocks that we
could imagine would bias our estimate. Although we think that it is difficult to find a plausible endogeneity story, in theory
any company or district level time-varying common shock can distort the results. As a robustness check we implement an IV
strategy.

In our IV estimations the endogeneous variable is the spread of CCFL. We use the spread of CCFL in the sixth month of intro-
duction as an instrument?'. To also account for the fact that CCFL share is increasing through time we interact CCFL share in the
sixth months after introduction with a time trend?2. The exogenous variation comes from the noise around the introduction of
CCFL. As we mentioned earlier, depending on banks how quickly could develop the new product they granted either in large
or in small scale after the first half year of the introduction of CCFL. Whether those banks are present in a district that were
successful in implementing the CCFL or not is not related to the information problem that we analyse. Moreover, using our
large set of controls in the first stage we cannot find any plausible endogeneity issue that would question the validity of the
instrument.

The results of the IV estimation are similar to the OLS results (see in Table 8). Although point estimates of both peer effects and
the interacted terms are somewhat larger in absolute terms in the IV estimation, they are not significantly different from the
OLS results and they also tend to offset each other if CCFL share is large. This robustness check strengthens the results of the
OLS estimates.

2 The rationale for using the sixth month is that we see that in the first few months the product was not present in most districts, therefore our IV
would not be strong enough. We also do not want to use much later periods as that is not consistent with the exogenous shock that roots in the
variation of time needed for banks to implement the new product. Nevertheless, using seventh or eights month instead of the sixth month does not
change our results significantly.

22|t js important to do so as company fixed effects would fully absorb CCFL share if that is not changing through time.

MNB WORKING PAPERS 3 = 2025



RESULTS

Table 7
Spread of CCFL

(1)

(2)

Choice Interest
maths avg col 0.475%**  -0.998%**
(0.0848) (0.245)
maths avg col X CCFLshare  -1.044*** 1.217**
(0.183) (0.513)
CCFL share 0.963*** -0.960***
(0.0767) (0.214)
bank concentration 0.0139 1.615%**
(0.0399) (0.126)
maths own 0.144%** -0.909%***
(0.0239)  (0.0639)
Observations 30022 30022
R? 0.477 0.313
Covariates Yes Yes
Company FE Yes Yes
Industry x Time FE Yes Yes

In column (1) the dependent variable is a dummy variable indicating whether the borrower choose the CCFL or not. In column (2) the dependent
variable is the mortgage interest rate. Main independent variables: maths avg col: weighted average math score of colleagues, CCFL share: the share
of CCFL in a given district at a given month, bank concentration: measured as a Herfindalh-Hirschman-index, maths own: own maths score. Other
independent variables: age, age?, own wage, peers’ weithted average wage, log(sales). Standard errors clustered at company level. *** p<0.01, **

p<0.05, * p<0.1
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Table 8
Spread of CCFL - IV estimation

(1)

()

Choice Interest
maths avg col 0.650%**  -1.376%**
(0.153) (0.385)
mathematics avg col x CCFL share ~ -1.485*** 2.136**
(0.386) (0.972)
CCFL share 0.787*** -1.370%**
(0.201) (0.523)
bank concentration -0.138** 1.621%**
(0.0612) (0.168)
maths own 0.149%*** -0.906***
(0.0237)  (0.0645)
Observations 30022 30022
R? 0.039 0.064
Covariates Yes Yes
Company FE Yes Yes
Industry x Time FE Yes Yes

In column (1) the dependent variable is a dummy variable indicating whether the borrower choose the CCFL or not. In column (2) the dependent
variable is the mortgage interest rate. Main independent variables: maths avg col: weighted average math score of colleagues, CCFL share: the share
of CCFL in a given district at a given month, bank concentration: measured as a Herfindalh-Hirschman-index maths own, own maths score. Other
independent variables: age, age?, own wage, peers’ weithted average wage, log(sales). Standard errors clustered at company level. *** p<0.01, **

p<0.05, * p<0.1
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5 Alternative specification: using
only small firms

In the weighted network approach, which is described in Section 3, those firms are not included in the specification, where there
are not any loan taker peers. Employees at these firms still can be used as controls. To overcome this caveat, we implement a
different specification.

5.1 BASIC SPECIFICATION

In this setup we focus only on small firms, with employees less than 50. In this way we can suppose that every employee know
each other personally. We change the parameter of interest because in case of small firms there are only few employees who
took a credit that is why the calculation of weighted average is not meaningful here. We define a dummy variable for those who
have at least one colleague, whose mathematical skill is above the 90*" percentile and took a credit in the past one year. We
define similar dummies for loan-taker colleagues with medium mathematical knowledge (between 50" and 90" percentile)
and with low mathematical knowledge (below median). We estimate the following equation:

Yier =+ B My + BoMy + B3C; ot + BaClicp + BsCriet TV Xiet +€icn (8)
e ¢ -individual, ¢ - company, t - period,
e gy -the interest of the loan
e M, own math skill: 1 if math skill is above 90t percentile, 0 otherwise.
e M, own math skill: 1 if math skill is between 50" and 90", 0 otherwise.

e Cy; - financially highly literate colleague dummy (1 if have a colleague, with high math skills, who took a credit in the past
year)

e Cyy; - financially non-literate colleague dummy (1 if have a colleague, with low math skills, who took a credit in the past
year)

e Cyy - financially moderately literate colleague dummy (1 if a colleague took a credit in the past year and his math score
is between the 50™ and 90t percentile)

e X, - other variables (wage, age, age?, district, time and sector FE)

In this setup the parameter of interest is the coefficient of the financially literate colleague dummy (Cp;;). We expect this
coefficient to be significant and negative. The financially non-literate colleague dummy (C;,) should be non-significant be-
cause we think that the mathematical skills and the mortgage experience together makes someone proficient enough to give
a good advice. We expect the magnitude of the financially moderately literate colleague dummy (C),,,) to be between 0 and
the parameter of C'yy;, variable.

The main specification (Table 9, Column (1)) shows that if someone has high mathematical skills the interest rate is lower by
0.27 percentage point. If someone has a colleague, who is good at math and have recent experience in mortgage loan taking,
than his interest rate is 0.21 percentage point lower. This coefficient is somewhat lower than the own mathematical skill, which
is intuitive. The magnitude of this peer effect is similar to what we estimated in the original specification (Section 4).

For the small firm specification we also run a similar placebo test as in Section 3. In case of the placebo we define those
financially literate, who took a mortgage after their colleague had taken. If this variable is significant that would mean that the
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Table 9

Estimations using only small firms

(1) (2)
Main Placebo
VARIABLES interest interest
Highfinlit colleague | -0.214*** -0.00107
(0.0805) (0.151)
Lowfinlit colleague 0.0412 -0.00815
(0.0356) (0.0438)
Midfinlit colleague -0.0513 -0.0363
(0.0369) (0.0444)
Own math:High -0.273%**  -.0.299%**
(0.0473) (0.0562)
Own math:Mid -0.177***  -0.184***
(0.0235) (0.0259)
Observations 16,007 13,415
R-squared 0.153 0.148
Industry x Time FE Yes Yes
District FE Yes Yes
Mean of dep. var. 4.817 4.817

The sample contains only those firms, where the number of employees is less than 50. Dependent variable: mortgage loan interest rate. Finlit colleague
- shows if there is a colleague with mathematics score above the 90t percentile who took a mortgage in the past year (in case of placebo: in the following
year). Nonfinlit (Midfinlit) colleague - same as Finlit colleague, before but mathematics score is below the 50t (between the 50t and 90t") percentile.
Other independent variables: age, age?, log(sales). Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1
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ALTERNATIVE SPECIFICATION: USING ONLY SMALL FIRMS

peer effect, which we estimate is some kind of firm specific effect, which is not related to the mechanism which we described.
This firm specific effect can be, for instance, if the employees of a firm get some special offer from a certain bank. In the placebo
estimation (see Column (2) in Table 9) the parameter of interest is not significant.

We make other robustness checks as well. First, we change the threshold for small firms. We find that by lowering the number
of employees the peer effect increases. This probably shows that at smaller firms the employees know and trust each other
better so their advise is more valuable. By increasing the firm size the parameter of interest decreases gradually. At a larger
firm the chance of knowing a financially literate is smaller because by increasing the firm size the number of financially literate
colleagues does not increase that much. We also make robustness check with the bank competition. We find that in those
districts, where the number of banks is lower than the country median, the peer effect is larger. This is a similar result as in
the main specification in Section 3. If we include bank fixed effects the parameter of peer effect decreases by one third. This
suggests that one channel through which co-workers give advise is which bank to choose. All tables for these regression are in
the Appendix D.

5.2 ROBUSTNESS CHECK: COARSENED EXACT MATCHING

The caveat of the small firm specification is that we cannot include firm fixed effects. If we include these the most of the
identifying variation would be absorbed. Number of observations decrease a lot because the number of loan-takers is limited
at a small firm. That is why it seems reasonable to estimate a coarsened exact matching on the small firm sample. In this
setup we would like to compare an employee who has a high mathematical skilled colleague, who took a mortgage in the past
one year and another, who has a same colleague but did not take a credit. For this we define a new variable, the number of
employees at a given firm, whose math skill is above the 90™" and younger than 42 years. The second condition comes from
the fact that younger people are more likely to take a mortgage because they are at the beginning of family foundation and
they are more in need to have a bigger house or a flat. This number will show how many colleagues are at a firm, who are
perspective client for a mortgage loan. We control for the employee’s mathematical skill, the wage, the age, the sector of the
firm, the total sales of the firm and the number of employees whose math skill is above the 90" and younger than 42 years.
Comparing based on these variables we can assume that taking a mortgage is random.

The coarsened exact matching (CEM) algorithm creates bins from the covariates in a way that there is at least one treated and
one control observation in every bin. If there are observations for which there are not any pairs it is going to be dropped (see
details for (Blackwell, lacus, King, & Porro, 2009)).

Based on (Blackwell et al., 2009) we first run a simple OLS regressing the interest rate on our treatment variable, which is a
dummy, showing whether there is a financially literate peer or not. The parameter of interest is -0.409, which means that for
those who has a financially literate peer the interest rate is 0.4 percentage point lower (Table 10). Of course this result is biased
but it shows a simple difference in means.

In the next step we run the CEM algorithm based on the following variables: the employee’s mathematical skill, the wage, the
age, the sector of the firm, the total sales of the firm and the number of employees whose math skill is above the 90* and
younger than 42 years. Using the weights coming from this estimation we run a weighted OLS. Based on the results the average
treatment effect is -0.173. The number of observation is roughly halved. This shows that coarsening procedure did not find
exact match for some observations on the coarsened variables.

As another robustness check we run a simple propensity score matching with the same covariates. In Table 11 Column (1) shows
the result for propensity score matching. The estimated parameter is very similar to the previous results. We also estimate the
propensity score for only those observations to which the CEM method find at least one treated and a control observation
(Column (2)). The estimated parameter is similar to the previous one and to what we get in Table 9.
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Table 10
OLS and coarsened exact matching
(1) (2)
interest interest
Highfinlit colleague | -0.409***  -0.173***
(0.0311) (0.0386)
Constant 4.957*** 4.719%**
Observations 82,693 48,832
R-squared 0.002 0.001
Type OoLS CEM
Other variables No No

The table contains all mortgage loan takers, who work at a firm, where the number of employees is less than 50. The Highfinlit colleague dummy
shows is there a colleague, for whom the mathematical score is above the 90t percentile and took a mortgage at most 1 year before. The dependent
variable is the mortgage loan interest rate. Column (2) is a weighted regression, where the weights come from a coarsened exact matching procedure
on covariates (see text). Standard errors are clustered at company level. *** p<0.01, ** p<0.05, * p<0.1

Table 11
Simple propensity score matching and with coarsened exact matching
(1) (2)
interest interest
ATE -0.221%** -0.187***
(0.104) (0.0577)
Observations 60,034 32,739
Type PS match ~ PS match with CEM

The table contains all mortgage loan takers, who work at a firm, where the number of employees is less than 50. The dependent variable is the mortgage
loan interest rate. Column (1) is a propensity score matching based on the following variables: the employee’s mathematical skill, the wage, the age,
the sector of the firm, the total sales of the firm and the number of employees whose math skill is above the 90t and younger than 42 years. Column
(2) differs from Column (1) that only those observations are included, where the coarsened exact matching procedure find pairs. Robust standard errors

are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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5.3 PEER EFFECT ALONG THE EXTENSIVE MARGIN OF LENDING

It is a natural question whether peers affect the probability of taking a mortgage loan. To examine this question we take all
of the employees, who are employed at firms with less than 50 employees. We mark those, who has a mortgage loan. We
also mark those who has a mortgage loan and has mathematical skills above the 90" percentile. We estimate the following
regression:

ber=a+B1Lci +7Xicr+Eicy (9)

e ¢ -individual, c - company, t - period,

* [; .- 1liftheindividual i has a mortgage loan in period ¢ at company c, 0 otherwise,

. Lm,t 1 if the individual has a colleague, who took a credit in the past year, 0 otherwise,

e X, -othervariables (wage, age, age?, number of colleagues, log sales of the company, district, time and sector FE).

In Equation 9 we look for whether a colleague has an effect on the probability of taking a mortgage loan. We also check whether

a high mathematical skill colleague has an effect on loan taking decisions. To implement this we use another dummy variable,
which is 1 if the individual has a colleague with high math skills, who took a credit in the past year, 0 otherwise.

Our results show that colleagues’ mortgage loan decision does not have an effect on the probability of taking a mortgage loan.
This is true with OLS and with logit estimation with and without controls. In some cases the coefficient is significant but it is
less than 0.1% in absolute value. In case of a financially literate colleague the coefficient is somewhat larger. In all type of
estimations the coefficients are economically not significant.

Table 12
Extensive margin of lending, OLS estimates
(1) (2) (3) (4)
VARIABLES Choice Choice Choice Choice
Colleague | 0.000402*** 0.000276
(0.000136)  (0.000170)
Highfinlit colleague -0.000938*  -0.00149**
(0.000570)  (0.000641)
Observations 6,345,370 3,702,795 6,345,370 3,702,795
R-squared 0.0000 0.0000 0.0000 0.0000
Mean of dept. var. 0.006 0.006 0.006 0.006
Time FE No Yes No Yes
District FE No Yes No Yes
Industry FE No Yes No Yes
Controls No Yes No Yes

The table contains all employees at firms with less than 50 employees. The dependent variable is 1 if the individual took a mortgage loan in the given
year, 0 otherwise. The Colleague dummy shows is there a colleague who took a mortgage at most 1 year before. The Highfinlit colleague dummy shows
is there a colleague, for whom the mathematical score is above the 90t percentile and took a mortgage at most 1 year before. Controls are number of
colleagues, wage, age, age?, log(sales) of the company, year, district and industry FE’s. Standard errors are clustered at company level. *** p<0.01, **
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Table 13

Extensive margin of lending, logit estimates (margins)

(1)

() 3)

(4)

VARIABLES Choice Choice Choice Choice
Colleague | 0.00039***  0.000276*
(0.00012) (0.000170)
Highfinlit colleague -0.00101 -0.0017**
(0.000668)  (0.000843)
Observations 6,345,370 3,702,795 6,345,370 3,702,795
R-squared 0.0000 0.0000 0.0000 0.0000
Mean of dept. var. 0.006 0.006 0.006 0.006
Time FE No Yes No Yes
District FE No Yes No Yes
Industry FE No Yes No Yes
Controls No Yes No Yes

The table contains all employees at firms with less than 50 employees. The dependent variable is 1 if the individual took a mortgage loan in the given
year, 0 otherwise. The Colleague dummy shows is there a colleague who took a mortgage at most 1 year before. The Highfinlit colleague dummy shows
is there a colleague, for whom the mathematical score is above the 90t percentile and took a mortgage at most 1 year before. Controls are number
of colleagues, wage, age, age?, log(sales) of the company, year, district and industry FE’s. Standard errors are clustered at company level. *** p<0.01,

** p<0.05, * p<0.1
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6 Conclusion

In our paper we used the whole universe of mortgage loans granted between 2015-2019 in Hungary for identifying peer effect
of co-workers. As taking a loan is a complex task borrowers often make mistakes. We analyzed two salient strategies to cope
with the difficulty of taking a mortgage loan: informal advice and regulation. In our special setup we could also account to the
interaction of these two factors.

First, we tested whether informal advice play an important role in the borrowing decision. We find that if a mortgage loan-taker
has low mathematical skill then if he has peers, who have high mathematical skill and experience in the mortgage loan market,
the interest rate of the borrower tends to be smaller compared to similar borrowers with no smart and experienced peers. We
showed that there is heterogeneity in peer effects depending on the strength of competition among banks. If the magnitude
of the competition is lower than the peer effect is considerably higher. According to our results, considerable part of the peer
effect happens through the choice of the bank.

Second, we find that the introduction of a standardised loan can ease the information problem of the borrower. After the
introduction of Certified Consumer Friendly Housing Loans the relevance of informal advice decreased. We show evidence that
in the first part of the program peers helped borrowers to find the CCFL products, while later when CCFL was widespread peers
become less important in the borrowing decision.

Lastly, we also experiment with a special sample - small firms - as in this sample we do not have to make assumptions on the
network structure of colleagues. Our results remain qualitatively the same.

The policy implication of our results connects to the social capital literature (see e.g. (Chetty et al., 2022)). We see that banks
offer different rates not just based on the risk of individuals (which we measure by several control variables) but also on skills
and experience. This can happen due to information problems, namely some people are unable to make comparison between
different offers or even not aware of the existence of other offers. There are several ways how to solve this information asymme-
try. First, policy makers can introduce general education programmes to increase the average financial literacy of the society.
This can be a long and expensive process. Based on our results peers can help to find better bank offers. We argue that peers
can considerably decrease the complexity of the problem and serve also as a trustful source of information. Consistent with
this narrative, we also found that introducing a standardised product can decrease peer effect. The standardised product takes
the place of peers in the information problem. It improves the utility of those borrowers who do not have peers that could help
them. The introduction of standardised products can be fast and cheap.
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Appendix A Alternative specification:

main results using linear weights

In this section we run the same regressions as in Section 4, except for that we change Equation 2 to linear weights as follows:

w; ;= (d; ;+ I

This modification does not change the results much (see Table 14 and 15).

(10)

Table 14
Baseline results with linear weights

(1)

Interest rate

()

Interest rate

3)

Interest rate

maths avg -0.631%** -0.178* -0.195*
(0.100) (0.0988) (0.101)
maths -0.969*** -0.873*** -0.865***
(0.0473) (0.0542) (0.0550)
Observations 75962 73018 73016
R? 0.094 0.176 0.184
Covariates Yes Yes Yes
Time FE Yes Yes No
Company FE No Yes Yes
Industry x Time FE No No Yes

Dependent variable: mortgage loan interest rate. Other independent variables: age, age?, own wage, peers’ weithted average wage, log(sales).

Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1
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APPENDIX A ALTERNATIVE SPECIFICATION: MAIN RESULTS USING LINEAR WEIGHTS

Table 15
Heterogeneity with linear weights

(1) (2)
Mathematics  Competition
maths avg -1.034%** 0.812%**
(0.228) (0.274)
maths avg x maths 2.061***
(0.499)
maths -1.724%** -0.856***
(0.216) (0.0556)
maths avg x bank concentration -3.848%**
(0.940)
bank concentration 2.895%**
(0.409)
Observations 73016 67309
I 0.184 0.226
Covariates Yes Yes
Time FE No No
Company FE Yes Yes
Industry x Time FE Yes Yes

Dependent variable: mortgage loan interest rate. Main independent variables: maths avg col: weighted average math score of colleagues, maths
own: own maths score, bank concentration: measured as a Herfindalh-Hirschman-index. Other independent variables: age, age?, own wage, peers’
weithted average wage, log(sales). Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1
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Appendix B Alternative specification:
controlling on regional level bank
supply with additional fixed effects

In this section we run the same regressions as in Section 4, except for that we add district level bank fixed effects that are inter-
acted with time fixed effects. By doing so, we control on district level bank supply changes from month-to-month. Although,
this specification rules out several endogeneity problems it may also prone to overcontrolling as any advice on the choice of
bank may be part of the mechanism that we are after. Any impact through this channel is likely to be absorbed by including
bank fixed effects. Therefore, true impact may be larger than the estimations below. We do not estimate again the specifi-
cation with bank contentration as the additional fixed effect included in these regressions would absorb the variation in bank
concentration.

Table 16
Main specifications controlling on regional level bank supply with fixed effects

(1) (2) (3) (4)
Basic_spec Before After Interaction
maths avg -0.221%* -0.395%* -0.800***
(0.0918) (0.175) (0.206)
maths avg x maths 1.418***
(0.442)
maths avg after 0.0201
(0.176)
Observations 66023 27162 27162 66023
R? 0.487 0.517 0.516 0.487
Covariates Yes Yes Yes Yes
Time FE No No No No
Company FE Yes Yes Yes Yes
Industry x Time FE Yes Yes Yes Yes
Bank x District x Time FE Yes Yes Yes Yes

Dependent variable: mortgage loan interest rate. Other independent variables: age, age?, own wage, peers’ weithted average wage, log(sales).
Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1
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Appendix C Description of the choice
model

Following (Cameron & Trivedi, 2010), we show the main assumptions and the model that we estimate below. The cornerstone
of the model is the assumption that borrowers choose the alternative that gives them the highest utility.

U >UiVi#k (11)

where U, ; stands for the utility of borrower i choosing alternative j.

Assuming additive random utility, the utility of borrower i can be written in the form:

Uij=Vij(xij) +ei (12)

where V; () is a function of observable characteristics of alternatives and ¢, , is an idiosyncratic taste shock that is not observ-
able by the researcher and is assumed to follow an iid extreme value distribution.

The probability of choosing bank j related to the observable characteristics can then be expressed as below.

eVii e%ii’B

= 13
Zk eVik Zk eTik’B (13)

pij; =

where z; ; contains the following explanatory variables: our key independent variable is what share of the borrower’s loan
taking colleagues have chosen the given bank. We keep the weighting scheme from the original regressions. We also include
what share of all colleagues (no weighting) has chosen a given bank - a variable that is similar to a company fixed effect. Lastly,
we include bank fixed effects for all alternatives (interact bank fixed effects with borrowers’ options (i.e. alternatives)).

MNB WORKING PAPERS 3 ¢ 2025

41



42

Appendix D Alternative
specification: using only small firms

In this section we present the placebo and robustness check results for the small firm specification (Section 5).

We make several robustness checks. First, we change the threshold for small firms. If we increase the number of employees the

parameter of interest decreases gradually (Table 17). This is intuitive since at a larger firm the chance of knowing a financially

literate is smaller because by increasing the firm size the number of financially literate colleagues does not increase that much

(see Table 18).

Table 17
Robustness check: changing the firm size threshold

Nr of colleagues <60 <70 <80 <90 <100
Highfinlit colleague -0.124 -0.118* -0.137** -0.134** -0.129**
(0.0778) (0.0686) (0.0642) (0.0612) (0.0579)
Nonfinlit colleague 0.0148 0.0151 -0.00302 0.0145 0.0227
(0.0324) (0.0308) (0.0290) (0.0279) (0.0270)
Midfinlit colleague -0.0701**  -0.0707** -0.0573* -0.0515* -0.0542*
(0.0337) (0.0318) (0.0301) (0.0289) (0.0280)
Skill:High -0.287***  -0.311%**  -0.318***  -0.323%**  _(0.323***
(0.0453) (0.0434) (0.0420) (0.0409) (0.0401)
Skill:Mid -0.176***  -0.189***  -0.193***  -0.193***  -0.190***
(0.0224) (0.0217) (0.0213) (0.0208) (0.0206)
Observations 17,309 18,441 19,357 20,187 20,848
R-squared 0.152 0.153 0.152 0.150 0.150
Industry x Time FE Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes Yes
Mean of dep. var. 4.81 4.81 4.80 4.81 4.81

Dependent variable: mortgage loan interest rate. Finlit colleague — shows if there is a colleague with mathematics score above the 90t percentile
who took a mortgage in the previous year. Nonfinlit (Midfinlit) colleague — same as Finlit colleague, before but mathematics score is below the 50t
(between the 50t and 90t™") percentile. Other independent variables: age, age square, log(sales). Standard errors clustered at company level. ***

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

Table 18

Number of financially literate colleagues by firm size (descriptive statistics)

Firm size p90 mean  max
<50 0 0.007 4
<60 0 0.008 4
<70 0 0.011 6
<80 0 0.012 6
<90 0 0.013 6

<100 0 0.014 6
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APPENDIX D ALTERNATIVE SPECIFICATION: USING ONLY SMALL FIRMS

If we decrease the number of employees the coefficient increases (Table 19). This probably shows that at smaller firms the
employees know and trust each other better so their advise is more valuable.

Table 19
Robustness check: changing the firm size threshold

Nr of colleagues <10 <20 <30 <40 <50
Highfinlit colleague -0.406* -0.371** -0.230** -0.177* -0.214%**
(0.230) (0.150) (0.116) (0.0982) (0.0805)
Nonfinlit colleague 0.0339 0.0419 0.0290 0.0524 0.0412
(0.103) (0.0623) (0.0475) (0.0399) (0.0356)
Midfinlit colleague -0.0997 -0.0135 -0.0220 -0.0634 -0.0513
(0.102) (0.0587) (0.0473) (0.0412) (0.0369)
Skill:High -0.255%**  -0.241%**  -0.237***  -0.297**%*  -0.273***
(0.0905) (0.0650) (0.0558) (0.0506) (0.0473)
Skill:Mid -0.148***  -0.138***  -0.145*%**  -0.167***  -0.177***
(0.0399) (0.0298) (0.0264) (0.0246) (0.0235)
Observations 5,586 9,911 12,490 14,363 16,007
R-squared 0.186 0.165 0.154 0.153 0.153
Industry x Time FE Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes Yes
Mean of dep. var. 4.83 4.84 4.84 4.83 4.82

Dependent variable: mortgage loan interest rate. Finlit colleague — shows if there is a colleague with mathematics score above the 90t percentile who
took a mortgage in the previous year. Nonfinlit (Midfinlit) colleague — same as Finlit colleague before but mathematics score is below the 50" (between
the 50t and 90t™") percentile. Other independent variables: age, age square, log(sales). Standard errors clustered at company level. *** p<0.01, **
p<0.05, * p<0.1

Second, we focus on two bank related issues. To see whether the bank concentration also matters in the small firm specifi-
cation we separate our sample based on the number of banks in each district. Here we use an alternative measure for bank
concentration to see how robust is our results for changing this definition as well. We split our sample based on the number of
banks in each district. The threshold is the median number of banks.

The first column of Table 20 shows the estimated peer effect if all borrowers and districts are included in the sample and no bank
fixed effects are estimated. In Column (2) we restrict our sample to those districts where the number of banks is lower than the
country median, i.e where competition is lower. The peer effect is more than 50% higher than in the baseline. We suspect that
the reason is that in districts where the competition is low it is more difficult to find the good offer than in other districts, as
there can be more expensive products on the local market as well. Lower competition corresponds to higher prices and wider
gap between the banks’ offers, therefore finding a better solution with the advice of peers can be more valuable. If we run the
regression for those districts, where the number of banks is higher than the country median the peer effect disappears. These
results are in-line with the main specification in Section 4.2, where we found that the peer effect is higher, where the bank
concentration is lower.

In Columns (4)-(6) of Table 20 we included bank fixed effects. Intuitively, if the estimated coefficients decrease (in absolute
terms) that indicates that the advice of peers includes which bank to choose. However if the coefficients do not change consid-
erably that is a sign that advice is not related to the choice of banks. By including bank fixed effects the estimated parameters
of peer effects decreases by one third. This result highlights that although the choice of bank is an important part of the peer
effect it is not the only channel through which colleagues help each other.

All specifications with the small firm setup shows qualitatively and quantitatively similar results as in the main regressions.
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Table 20
Heterogeneity according to bank competition

(1) (2) (3) (4) (5) (6)
Nr. of banks Full smpl <p50 >p50 Full smpl <p50 >p50

Highfinlit colleague | -0.214***  -0.360***  -0.00524 | -0.135*  -0.240** 0.0224
(0.0805) (0.115) (0.115) (0.0725) (0.104) (0.104)
Nonfinlit colleague | 0.0412 0.0363 0.0341 0.0188 0.0384 -0.0215
(0.0356)  (0.0439)  (0.0642) | (0.0320)  (0.0397)  (0.0567)
Midfinlit colleague | -0.0513 -0.0378 -0.0814 -0.0171 -0.0209 -0.0309
(0.0369)  (0.0471)  (0.0588) | (0.0326)  (0.0416)  (0.0529)
Skill:High 0.273%%%  -0.279%**  -0.241%** | -0.174%%*  -0.140**  -0.190***
(0.0473)  (0.0627)  (0.0742) | (0.0419)  (0.0551)  (0.0665)
skill:Mid C0.A77FF* -0.172%%*  -0.168%** | -0.120%%*%  -0.115%**  -0.112%**

(0.0235) (0.0301) (0.0384) (0.0208) (0.0266) (0.0343)

Observations 16,007 10,281 5,681 15,995 10,268 5,677
R-squared 0.153 0.157 0.180 0.322 0.331 0.341
Industry x Time FE Yes Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes Yes Yes
Bank FE No No No Yes Yes Yes
Mean of dep. var. 4.817 4.90 4.66 4.82 4.90 4.66

Dependent variable: mortgage loan interest rate. Finlit colleague — shows if there is a colleague with mathematics score above the percentile 90" who
took a mortgage in the past year. Nonfinlit (Midfinlit) colleague — same as Finlit colleague, before but mathematics score is below the 50t (between the
50t and 90t") percentile. Column (2) and (5) are restricted to those districts, where the number of banks is less than or equal to the country median.
Column (3) and (6) are restricted to those districts, where the number of banks is more than the country median. Other independent variables: age,
age square, log(sales). Standard errors clustered at company level. *** p<0.01, ** p<0.05, * p<0.1
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