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Abstract

I study the impact of information sharing among banks on interest
rates borrowers pay. To identify the effect of credit information shar-
ing, I exploit a particular feature of the introduction of an information
sharing system in an African banking market. Banks started to report
borrowers to the new system more than a year before they began to ac-
tively use the data to screen applicants. Hence, this study is the first to
directly control for compositional changes in the borrower pool by com-
bining a control period during which no information was shared among
banks with a loan-level data source that facilitates tracing borrowers
who switch banks. Results lend great support to the idea that informa-
tion sharing efficiently mitigates adverse selection problems. Successful
repeated borrowers are able to obtain cheaper follow-up loans when in-
formation is actively shared among banks and borrowers who switch
institutions profit most from the reduction in adverse selection. At the
same time, as banks loose their ability to hold-up successful borrow-
ers for their second loan, first-time credit starts to be more expensive,
even though this effect is strongly outweighed by the cost reduction for

follow-up loans.

Keywords: Credit Information Sharing, Credit Registry, Interest Rates, Switching

*KfW Development Bank, Evaluation Department, Palmengartenstrasse 5-9, 60325
Frankfurt am Main, Germany, Thomas.Gietzen@kfw.de, +49(0)69-74316239 and Swiss
Institute of Banking and Finance, University of St.Gallen
Disclaimer: Any views or opinions presented in this paper are solely those of the author
and do not necessarily represent those of the company.



Thomas Gietzen The Impact of Credit Information Sharing on Interest Rates

1 Introduction

Asymmetrically distributed information and problems of adverse selection
are inherent to bank lending because borrowers usually know more about
their undertakings than banks do. To mitigate this problem banks screen
their borrowers before granting loans. Yet, banks also learn about borrowers
over the course of a bank-borrower relationship by observing their repay-
ment behavior. It has been regulatory practice in most developed banking
markets to have banks share that information about their borrowers among
each other and more and more regulators worldwide have introduced credit
information sharing systems to do so. Even recent years have witnessed a
tremendous increase in the existence of such systems. In 2007, 54 countries
in the World Bank’s Doing Business Report had no active credit information
sharing system in place, while by 2015 this number has more than halved to
26. Sharing credit information means that much of the details on a bank-
borrower relationship is no longer exclusive to the lending bank. This shift
in the distribution of information has strong implications for the cost and
availability of credit since the informational advantage of a bank over its
competitors is a typical source of bank rents (informational hold-up). The-
oretically, credit information sharing makes it easier for competing banks
to catch sight of each others good and bad borrowers. Successful borrow-
ers that try to switch banks must no longer be afraid of facing an adverse
selection premium because of being pooled with unsuccessful borrowers at
other banks. This strips the lending bank of the possibility to charge an
informational premium to its successful borrowers. Loosing that premium,
however, renders reaching out to new borrowers less attractive for banks in

the first place slacking competition for borrowers without a credit history.

In this paper, I study these effects of information sharing on bank lending
empirically and overcome a data related trade-off that has impeded previous
empirical studies on credit information sharing. I use the introduction of a
credit information sharing system in a major African banking market and
exploit a particular feature of the introduction of the new system for identi-

fication: Although the credit information sharing system was introduced in
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late 2008 and borrowers started to be recorded in it, banks were not actively
using the system at the screening stage for new loans until mid-2010. The
time window during which loans were reported by banks and were recorded
in the system, but when credit was given without information being shared
effectively, serves as a control time period. This special feature of the system
makes this study the first to be able to establish a no-information-sharing
control group and at the same time control for compositional bias by tracing

single borrowers when they switch to other banks.

The results from combining the virtue of both features provide strong ev-
idence that credit information sharing reduces adverse selection problems
and informational hold-up at the insider bank. When no information is ac-
tively shared among banks, both, borrowers who switch to an outside bank
and borrowers who roll over existing loans at the insider bank, face an up-
ward sloping interest rate profile. On average, the premium they pay on
their second loan renders the follow-up loans even more expensive than the
initial loan. When credit information is shared actively, on the other hand,
the interest rate profile from the first to the second loan turns downward
sloping. This is because successful repeated borrowers must no longer be
afraid to be pooled with unsuccessful borrowers at outside banks and are
able to obtain cheaper follow-up loans. This effect of information sharing is
stronger for borrowers who actually switch to other banks. Outsider banks
tend to undercut the incumbent bank more strongly when information is be-
ing shared actively, because fears of poaching a bad borrower are mitigated
by the information shared. The downside of this cost reduction for follow-up
loans is an increase in the costs for initial loans. As it gets harder for banks
to hold on to good borrowers after the initial loan, they compete less fiercely
for new borrowers without a credit history, increasing their costs of credit.
The economic size of the effect on initial loans’ interest rates is, however,
much smaller than the reduction of interest rates successful borrowers enjoy

for follow-up loans.

Macro level studies tend to find favorable impacts of credit information

sharing systems. Jappelli and Pagano (2002) show that countries with active
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credit information sharing systems feature higher lending volumes and lower
credit risk and Djankov, McLiesh, and Shleifer (2007) demonstrate that
credit information sharing systems go hand in hand with higher private
credit to GDP ratios. Brown, Jappelli, and Pagano (2009) use a panel data
approach and firm-level survey data on self-reported costs of credit and find
that in particular opaque firms profit from cheaper and more easily available
credit under regimes of credit information sharing. They also conclude that
the overall composition of borrowers in a market likely changes when an

information sharing system is introduced.

Previously, most studies at the loan level have estimated the effect of infor-
mation sharing looking at a single bank’s portfolio around the introduction
of an information sharing system. Behr and Sonnekalb (2012) do so for a
commercial bank’s portfolio around the introduction of a credit information
sharing system in Albania in 2008. They find that information sharing does
significantly reduce the likelihood of default but find no effect on interest
rates. Similarly, Bos, Haas, and Millone (2015) study the effect of the intro-
duction of an information sharing system on a lender’s portfolio in Bosnia
and Herzegovina using matching techniques to compare the before and after
portfolio of the bank. Bos, Haas, and Millone (2015]) also note that credit
information sharing should have a stronger effect in more competitive areas.
Indeed, the authors find evidence that the introduction of the credit infor-
mation sharing system led to more costly credit for first-time borrowers but
lower interest rates for repeated borrowers, particularly in highly compet-
itive areas. Janvry, McIntosh, and Sadoulet (2010) look at the staggered
entry of a Guatemalan microfinance lender’s branches to a system of credit
information sharing and subsequent borrower training sessions and find that
the average lending volume increases. While they argue that interest rates
should decrease in the long-run, interest rates are fixed over the short-run
horizon of their study.

Despite offering a clean identification strategy, comparing a bank’s portfolio
before and after the introduction of a information sharing system, is prone

to compositional changes in the bank’s borrower pool. A bank could by
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chance experience an influx of borrowers from other banks (possibly trig-
gered by the existence of the new system) who are above the average risk in
the portfolio and drive up the average interest rate but nevertheless manage
to secure a cheaper loan individually than at their old bank. Whenever these
composition effects are related to unobservable characteristics and cannot

be controlled for they will lead to biased estimates.

One way of controlling for compositional changes is to use data from an
information sharing mechanism itself, because borrowers can then be tracked
when switching institutions and the researcher is able to compare previous
and new interest rates for every individual. To my knowledge, the only paper
that is able to trace borrowers switching banks and that, at the same time
actually observes the cost of credit is Ioannidou and Ongena (2010) that uses
comprehensive data from the Bolivian public credit registry. Ioannidou and
Ongena (2010) unveil an interesting pattern in interest rates. Firms that
switch banks obtain a significantly lower interest rate at their new bank
in the beginning and the new bank keeps on reducing the rate up until a
point where it sharply increases it and borrowers become inclined to switch
again. The identification strategy in Ioannidou and Ongena (2010)) is based
on the fact that the Bolivian credit registry does not capture a borrower’s
full history but only a short time window and some extent of asymmetric
information is left in the market. Ioannidou and Ongena (2010|) exploit this
feature to show that the information sharing cut-off point is relevant to the
observed pattern of cost of credit. However, it is an intricate task to find a
clean no-information-sharing control group using data from an information
sharing system because usually no data source that would cover all banks
(at the loan-level) is available before the start of the information sharing
system itself. By the same token, Ioannidou and Ongena (2010) do not
observe loans that were given without recent payment history information
being shared by the banks.

The results from this paper that combines the virtues of a clean control
group with a sound approach to tackle compositional bias add to the growing

literature that points to the desirable effects of credit information sharing
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among banks. A reduction in adverse selection in the market rewards timely
repaying borrowers and facilitates more efficient bank-borrower matches.
This holds even without taking into account the anti moral hazard effect
of information sharing yet and shows that the recent surge in the existence
of credit information sharing systems is to the advantage of borrowers in

opaque financial markets.

2 Hypotheses

The theory distinguishes three channels by which information sharing affects
the cost of credit. Firstly, credit information sharing is expected to curb
moral hazard on the borrower side. Padilla and Pagano (1997) show that
borrowers knowing they are informationally captured by their current bank
may reduce their effort to repay their loan, because much of the profit will
be appropriated by the bank. In a related model, Padilla and Pagano (2000))
show that whenever banks share information about past defaults, borrowers

exert higher effort for the fear of being known to all banks as a defaulter.

Secondly, credit information sharing impacts borrowers’ incentives to strate-
gically over-borrow. In their model, Bennardo, Pagano, and Piccolo (2014])
show that in a setting of borrowing from multiple banks and limited liability,
borrowers (and lenders) may have a strategic incentive to over-borrow (over-
lend), that forces lenders to engage in credit-rationing and/or higher inter-
est rates to protect themselves against this behavior. Bennardo, Pagano,
and Piccolo (2014)) show that in active markets, information sharing among
banks reduces incentives for borrowers to over-borrow and consequently re-

duces credit rationing and interest rates charged by lenders.

Finally, the anti-adverse selection channel, I focus on in this paper, was pop-
ularized by Sharpe (1990) and Thadden (2004) who show that informational
advantages of an incumbent lender over competing lenders can create lock-in
effects because borrowers will find it hard to demonstrate creditworthiness
to an outsider bank (informational hold-up). This informational capture is

a source of bank rents because held-up borrowers are charged higher than
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competitive interest rates for the fear of being pooled with bad borrowers at
an outsider bank. Credit information sharing alleviates this lock-in effect by
mitigating adverse selection concerns and thus introduces competition into
later lending rounds as borrowers can demonstrate their successful history
to other lenders. However, if banks can more easily identify good borrowers
in later lending rounds, poaching activities can be targeted towards the best
borrowers. In their models Gehrig and Stenbacka (2007) and Bouckaert and
Degryse (2004) show that, as it gets harder to extract rents from borrowers
in later periods, first period competition for market shares decreases which

implies higher rates for new borrowers without a historyE

The Model

I present an amended version of the model by Gehrig and Stenbacka (2007))
to illustrate the mechanisms behind the anti-adverse selection channel and
derive testable hypotheses about the impact of active information sharing
on interest rates. One feature of the original model is that it assumes success
rates of strictly zero for risky borrowers which leads to the same prediction
for the interest rates of follow up loans no matter if information is shared
among banks or not. Here, I introduce a non-zero default probability for
risky borrowers to allow for a richer set of predictions, i.e. changing interest
rates for follow up loans (Gehrig and Stenbacka (2007)) mention, but do not
solve, this amended version of the model in their paper.).

In the model there are two banks, A and B, competing via interest rates in
a two period model of the banking market. The banks face costs of funding
of Ry. There are two types of borrowers, highly-talented (the good borrow-
ers) and lowly-talented (the bad borrowers) who require bank borrowing to
finance their undertakings that yield a cash-flow of v with probability

and m; respectively (1 > 7, > m > 0). Long-term contracts are ruled out by

"Karapetyan and Stacescu (2014) develop a mathematically rigorous model similar
to Sharpe (1990) and Thadden (2004) in which banks can invest in additional private
information that needs not to be shared. They suggest that in the wake of information
sharing this fully private information becomes more valuable and banks will start to invest
more into private information gathering.
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assumption. Borrowers consume any free cash flow immediately, i.e. there
are no savings to finance an undertaking in period 2. The share of good bor-
rowers in the total borrower pool 0 < A < 1 is common knowledge. Before
the first lending round starts, banks do not know about the type of borrower
they are facing. The lending bank (the insider bank), however, receives a
perfect signal about the borrower type after the first round of lending. The
signal is completely unobservable by the outsider bank that did not lend
to the borrower. In period 2, banks will thus be able to price differentiate
between their existing borrowers from period 1 and new borrowers with the
rates RZZ, ?, i = A, B. Borrowers who switch from their initial bank in
period 1 to the other bank in period 2 face idiosyncratic switching costs.
The switching costs represent both the loss of foregone relationship benefits
at the insider bank but also transactual costs of switching. I follow the stan-
dard assumption that borrowers learn about their switching costs only at
the beginning of period 2, i.e. during the first interaction with a lender, so
that the initial choice of lender cannot be conditioned on the switching costs.
Switching costs are only known to the borrower, are heterogeneous and are
represented by a uniform distribution on the interval [0,5]. The density
function for the switching costs is f (b) = 1/b for b € [0,b]. In period 1
banks compete for the total pool of borrowers, while in period 2 banks offer
optimal rates to their borrowers from period 1 (the captured borrowers) and
to the borrowers who have borrowed from the other bank in period 1 and
then may switch banks (the poached borrowers). I assume that despite the
non-zero success probability for bad borrowers, the expected return from
lending to them is always negative. Hence, the insider bank will not offer
second round financing to bad borrowers. I also assume that bad borrowers
will always want to switch because private benefits from borrowing exceed
maximum switching costs. The market share of the two banks acquired in
period 1 is denoted by u;, i = A, B. The game is solved by backwards induc-
tion for both the case when information about observed borrower types from
period 1 is shared with the outsider bank in period 2 (information sharing)

and when it not (no information sharing).
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Good borrowers in period 2 will prefer to switch banks if the rate at the
outsider bank plus the switching costs are strictly lower than the rate at the
insider bank. For an indifferent good borrower who borrowed from Bank 4
the following will hold:

WhQJQ-—f-lA)Z}-Lj:Tth% =1 Bg:ﬂ'h(Rg—Qi)

The profits from lending to the different borrower groups in period 2 are

then given by the following;:

1. captured good:
b
ui/\ (FhR? — Ro) /
m (RF-Q3)

2. poached good:
, w (R2-G2)
X (mh Q5 — Ro)/
0

3. poached bad: ~
b
nj (1= X) (mQ7 — Ro) /

0
No Information Sharing (Period 2)

Next, I solve the model for the initial market share of bank A (u4) for the
case when no information about borrower types is shared by the insider
bank after period 1 (the case for up is symmetrical). Bank A maximizes its
profits from the good borrowers from 4, i.e. the profits from the captured
good borrowers from period 1 (it does not lend to its own bad borrowers

from period 1):

1 —
n}gx HAA (WhR% — Ro) * 7 [b — Th (Ri - Q2B)]

A
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Bank B also maximizes the profits from p4 but has to factor in poached bad

borrowers as well:

(mh (R34 — Q%)) + pa (1 = A) (mQ% — Ro)

S| =

max fAA (WhQQB — Rg) *
Q%
It can then be shown that the optimal period 2 interest rates under no
information sharing (and for identical banks) areﬂ

NS 3Ry + Q+2b NS 3Ry +2Q+0b

-
R = and Q% = with 0= LU=V

37y, 3y, ATh

The difference between the insider and the outsider rate is:

3 h AT h

I.e. the outsider will find it optimal to choose a rate below the insider’s rate
if the share of lowly talented borrowers in the borrower pool is not too high
(given the respective difference in the success probability)ﬁ

d-Mm ;7:;) Te1= gi < gi

Additionally, the outsider undercuts the insider more strongly if the share
of good borrowers in the pool is high. The reason for that can be inferred
from the profit maximization problem of the outsider. If the share of good
borrowers (A) decreases, the outsider puts more emphasis on the losses on
the poached bad (the second part of the sum). The outsider reduces those
losses by charging a relatively higher rate to the poached borrowers and

accepting to poach less borrowers.

2The derivations are available upon request.

3Tt can be shown that there is always some minimum level of good borrowers in the pool
of borrowers that will assure positive profits for the outsider bank from poaching under no
information sharing. Under this condition switching will be an equilibrium phenomenon.
The non-negative-profit condition is more complex than in the original model of Gehrig
and Stenbacka (2007) but the intuition remains the same: Switching will only occur if the
adverse selection problems under no information sharing are not too severe.

10
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Information Sharing (Period 2)

Under information sharing bank A faces the exact same profit maximization
problem as before. However, bank B knows about bad borrowers and does

not lend to them and thus faces no losses from poached bad borrowers:

1
%%x peaX (m,QE — Ro) * 7 (mn (R% — Q%))

B
It can be shown that the optimal period 2 interest rates under information

sharing are:
_ 3Ro+2b
 3m,

3Ry +b

S2
and QB = 37Th

s
2
R

Under information sharing both the second-period rate charged by the in-
S NS S NS
sider and the outsider go down: QQB < QQB and RQA < RE‘ I also find that
S S
Q2B < R124, i.e under information sharing, again, the outsider bank undercuts

the insider bank. Assuming that switching does indeed occur in equilibrium
(i.e. the share of lowly talented borrowers is not too high), the difference

between the insider and the outsider rates is wider under a regime of in-
S _ NS NS

S
formation sharing because R124 — QQB = % > R?A — Q2B = %. While the

outsider bank’s poaching activities are held in check by the adverse selec-
tion problem under no information sharing, it must not fear to poach bad
borrowers any longer when information is shared. That is why the outsider

finds it optimal to undercut the insider more strongly.

First Period

In period 1 the banks set an interest rate that - given the optimal choices of
interest rates in period 2 - leads to an initial market share that maximizes
total profits over both periods. Total profits of bank A (again bank B is
symmetrical) over both periods are given by the following profit function.

The parts of the sum represent the second period profits on the captured

4This is where the results from this model deviate from the original version in which
bad borrowers had a zero probability of success. The original model predicts that second-
period interest rates are invariant to whether information is shared or not.

11
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good borrowers, the second period profits on the poached good borrowers,
the second period losses on the poached bad borrowers (under no information
sharing), the first period profits on the good borrowers and the first period
gain or loss on the bad borrowers:

b ™ (R -Q%)

1% = SpaX (T R4 — Ro) /

(502 +6 (1= pa) A (mQ% — Ro) /

0

b
+0(1—pa)(1—=N) (ﬂ'hQi - Ro) /0 +paAA (7ThR114 - R0)+,UA (1-=2X) (TFZR,Iél - RO)

Applying the optimal second period interest rates to the profit function
under no information sharing and information sharing respectively, I find
the optimal first period interest rates for bank A (and similar for bank B)
to be:

NS —6A% (Q+B+ %2> +5(1-=N) {jj—; (Ro + 2Q + 3b) —RO} + Ry
RA’B - )\7Th—}—(1—)\)7'rl

IO Y
AB T N4+ (1= M)

In the appendix, I show that the assumption of the profits from lending to a

bad borrower at optimal interest rates in period 2 being negative in expec-
S NS

tation implies that RY > Ri‘, i.e. the first period rates are increasing when
switching from a no information sharing to an information sharing regime.
This is caused by the fact that under information sharing the insider bank
looses the informational advantage on its captured good borrowers. Hence,
competition for initial market shares in period 1 is reduced and thus period
1 interest rates increase. Together with decreasing rates for second period
loans, higher first period rates imply a more negative difference between
first and second period loans, i.e. the interest rate profile of a borrower is

more likely to be downward sloping. It is instructive to note that this pre-

12
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diction on the delta between the first and the second loan is different to
the predicted effect of a decrease in moral-hazard. Reducing moral-hazard
would have the same effect on a borrower’s first and second period interest
rates, because for both loans the borrower is less likely to default in the
absence of ex-post information asymmetry, which finally leads to the fol-
lowing testable hypotheses for the anti-adverse selection channel of credit

information sharingﬂ

Hypothesis 1: The difference between a borrower’s second and first loan
becomes more negative when information is shared among banks, i.e. the
interest rate profile from the first to the second loan is more likely to be

downward sloping.

Hypothesis 2: If switching occurs under no information sharing, the gap
between rates charged by the insider and the outsider bank is larger under
information sharing, i.e. the outsider bank undercuts the insider bank more

strongly under information sharing.
From which it follows that:

Hypothesis 3: The share of switchers relative to borrowers who roll over

at the insider bank is higher under information sharing.

3 Methodology

The credit information sharing system in this study was inaugurated in 2008
at the initiative of the international donor community. All financial institu-
tions covered by the system have to report every single loan they make to

the system and are obliged to pull a credit report from the system before

5The model also predicts that borrowers who default on their first loan will not be
granted credit in period 2. As I use data for borrowers that were still active in the market
in 2013, my data does not contain a large enough amount of borrowers that defaulted on
their first loan. For that reason, I focus my analysis on the effect of credit information
sharing on successful borrowers and discard this hypothesis on unsuccessful borrowers.

13
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they grant a new loan. In the early stages of the system, banks started to
actively report their borrowers to the system. However, in the beginning,
banks were not pulling reports from the system for new to-be-made loans
because those reports had to be paid for and did not contain much history
or other details about borrowers. Figure [1] shows the usage of the system in
the early days. Reporting to the system (the two upper timelines represent
records submitted to the system and electronic identification cards for the
system issued) picked up much before the actual usage of credit reports for
screening purposes (the lower timeline represents reports pulled at the time
of a loan application). I use this fact as my main identification strategy
and divide the data into a passive information sharing regime before July
2010 and an active information sharing regime thereafter when banks started
pulling reports from the system for screening new loans. The regime change
is indicated by the horizontal line in Figure Importantly, even before
information on the system was actively shared and used by banks for screen-
ing purposes, I observe the complete set of an individual borrower’s loans in
the database, even though not all borrowers were recorded in the early days
of the system. Identification of borrowers in the system works via biometric
electronic cards that are issued by lending banks. A borrower obtaining
an electronic identification card at one bank is obliged to use the card for
all further loans at other banks. Once a card is issued by the first bank,
succeeding banks are likely to use it and report the loan to the information

sharing system because they would not have to issue a new cardm

Figure [2] is a graphical representation of my main test of the anti-adverse
selection channel of credit information sharing, that I carry out for borrowers
that roll over a loan at the insider bank and borrowers that switch to an

outsider bank Separatelyﬁ The panel structure of the data and the fact that

5The results of this study are insensitive to moving the cutoff two months back or forth
in time.

"Non-reported analyses show that for those early borrowers on the system, the data
likely captures a full picture of their borrowing because - as is common in this market -
most borrowers recorded seem to borrow without major interruptions that would indicate
missing loans.

8This methodology makes the assumption that the banks did not significantly change
their lending behavior in anticipation of the regime change. While I cannot rule out that

14
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Figure 1
Utilization of the Credit Reference Bureau

most borrowers in the market borrow without much interruption over their
economically active lifetime allows me to only consider changes in interest
rates from the first to the second loan, instead of comparing levels of interest
rates. Theoretically, changes in the interest rate from one loan to another
are closely linked to the new information generated over the preceding loan
cycle and how the distribution of that information interplays with the new
interest rate at the insider or the outsider bank. To test the prediction that
the loan profile under active information sharing is more downward sloping,
I restrict the sample to borrowers that have obtained both their first and
their second loan under a system of no information sharing or information
sharing respectively.

Empirically, computing changes of interest rates eliminates bias from time
constant borrower level characteristics that are related to the individual in-
terest rate a borrower is able to obtain and that influence both the first and
the second loan in the same manner. Comparing rate changes also elim-
inates some of the bias from time varying borrower level or time varying
outside factors that influence interest rates. More specifically, comparing

rate changes under the different regimes allows for some trend in the pos-

some banks did, the context suggests that banks did not expect the system to dramatically
affect the market before they realized other banks were starting to use the system and
moved along triggering a sharp increase in the actual usage.

15
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No Information Sharing July 2010 Active Information Sharing
ABorrower A < cor'npare > ABorrower B
[ V f Y
Figure 2

Baseline Methodology

sible confounders. Whenever time varying factors change with the same
trend between the first and the second loan under both regimes and do not
have non-linear effects on interest rates, the comparison in Figure [2| is an
unbiased measure of the effect of information sharing on the interest rate
proﬁleﬂ A mean comparison between interest rates in levels between first
loans under both regimes or second loans under both regimes, on the other
hand, requires much stronger assumptions. This type of analysis would only
be unbiased if time varying factors remained completely constant all the way
between the two regimes of information sharing and if in addition all bor-
rower characteristics that matter for the interest rate remained the same

between the regimes.

Although, the double differencing approach without further control variables
will be unbiased if all factors that affect lending rates feature the same trend
over the two loan cycles and do not have non linear effects on the interest
rate, I estimate models of the following kind to make sure my results are not
driven by factors that affect interest rates and changed their trend between

the two regimes:

9This is similar to a common trend assumption while treatment and no treatment
happen at different points in time (i.e. I assume that in the absence of information sharing,
the rate change would have to have been the same after the regime change, conditional
on control variables).

16
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ARate = a + ¢ Info-Sharing + AXS + K0 + ¢

Info-Sharing is a dummy equal to one whenever the rate change happened
under the effective information sharing system (i.e. after July 2010) and zero
otherwise and 9§ is the coefficient of interest. X is a matrix of all variables
that enter as changes preceding the rate change, i.e. the change over the
first loan cycle. This is to capture the same trend assumption and the fact
that the difference in interest rates between two loans is not determined by
the level of the confounding variable at the time of the uptake of the new
loan, but by the change since the last interest rate was set (at the time the
first loan was granted). First, to control for volatility on the demand side,
I include the change in GDP because an increase in total economic activ-
ity suggests a higher demand for loans. Second, to control for monetary
conditions and market interest rates, I include the change in the 90-days
government bond yield. Third, I control for the change in the average bor-
rower risk in the market using the change in the ratio of non-performing
loans to total loans (NPL ratio) in the central bank regulated banking mar-
ket. Fourth, on the loan supply side, I control for the competition in the
banking market using the change in the Herfindahl-Hirschman Index (HHI).
Fifth, to control for banking sector liquidity, I include the change in the
liquid assets to total assets ratio.

At the borrower level, I control for the change in the share of group loans
because group loans (i.e. loans where borrowers have a shared liability for
timely repayment of all group members) are still a common practice at the
lower end of the banking market in this study and are a driver of average
interest rates. The share is either zero or one for borrower with only a
single loan outstanding and may take on values in-between if a borrower
has multiple outstanding loans. Borrowers who switch from a group loan
into an individual loan are likely to receive a lower average interest rate
because group loans are on average more expensive. Finally, I also control
for the term and the amount of the new loan that is being taken up by

the borrower to avoid capturing the effect of follow-up loans that may have
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become larger or more long-term (and thus most likely cheaper) when the

information sharing system became effective.

A credit information sharing system may have effects on the pool of first time
applicants. While the double differencing approach eliminates most of this
compositional bias by using individuals as the reference point, I cannot rule
out (or control for the fact) that information sharing affected the overall
applicant pool and reduced the average risk of first time applicants, for
example because risky borrowers shifted to means of informal finance in
the first place when information was shared among banks. It is instructive,
however, to note that if indeed information sharing decreases the riskiness
of the average first time applicant, this would reduce first loans’ interest
rates under active information sharing and bias my estimates of information
sharing towards zero. That is, if a change in the pool of first applicants’
indeed affects first time interest rates negatively, then the true effect of
information sharing on adverse selection would be even larger than the one

I measure.

Switch vs. Roll Over

Borrowers who switch banks and borrowers who roll over loans at their cur-
rent bank may be different with regard to switching costs and individual
characteristics. Hence, even if in the baseline analysis of comparing rate
changes, the effect of information sharing on switchers was stronger than on
borrowers who roll over this would be an insufficient test of the hypothesis
2 which states that outsider banks start bidding more aggressively under
information sharing. To control for differences between the two groups and
investigate if indeed switchers start to enjoy even more favorable rates un-
der information sharing, I compare borrowers who roll over to borrowers
who switch, separately for the two different regimes of information shar-
ing, as shown in Figure Theory suggests that for similar borrowers the
rate change of switchers relative to borrowers who roll over should be more

negative under information sharing than under no information sharing.
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No Information Sharing July 2010 Active Information Sharing
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Roll Over
A
5

I v
Figure 3

Matching Switchers and Roll Overs

Switch
A

I match switchers and borrowers who roll over using an inverse-probability-
weighted regression-adjustment estimator that separates the matching pro-
cedure into one model that is supposed to predict the treatment status (roll
over or switch) and another model that is supposed to predict the actual out-
come (the interest rate change at the time the second loan was taken up)m
This estimator is doubly robust in the sense that it will deliver an unbiased
measure of the true difference between the groups if only one of the two
models has been specified correctly. The two-step estimator also captures
the idea that switching or rolling-over is likely a function of the borrower’s
current environment while for the interest rate difference between the first
and the second loan itself, the change in the control variables since the first

loan is decisive.

For the treatment status model, I use levels of available borrower charac-
teristics and macroeconomic variables that may affect the probability of a

borrower switching to an outsider bank. I lag the control variables in levels

10The STATA command teffects ipwra contains additional information on the estimating
procedure.
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by one month to avoid feedback of the newly obtained loan: the GDP, the
90-days bond yield, the NPL ratio, the HHI, the share of group loans of all
the borrower’s loans (if there are multiple, otherwise the variable takes on
values of zero or one) and the average loan size and loan term of the bor-
rower one month before the uptake of the new loan. Additionally, I include
the borrower’s age and gender. For the second - the outcome-prediction -
model, I include the same variables that were part of the baseline regression
to predict the interest rate difference at the time a new loan is taken up:
The change in GDP since the borrower’s first loan was obtained, the change
in the bond yield, the change in the NPL ratio, the change in the HHI, the
change in the liquid assets to total assets ratio, the change in the share of

group loans, the new loan amount and the new loan term.

4 Data and Summary Statistics

The data I use for the purpose of this paper entails the complete history
of all borrowers who applied at a single bank over the course of the year
2013. This is 62,066 microfinance and SME borrowers at the lower end of
the banking market in terms of borrowing volume. The results in this paper
therefore pertain to an opaque group of borrowers for which there are usually
no detailed tax records or other reliable financial data from outside sources
available. For those borrowers, I obtain their full history as recorded on
the credit bureau since the beginning of the bureau in late 2008, including
loans at other institutions. The data reported to the system contains an
unexceptionally detailed record of every single loan a borrower has taken
up, including among other things the loan amount, loan term, interest rates,
repayment method and the lending institution. The system encompasses all
financial institutions that are regulated by the central bank. Although the
size of the non-regulated sector is unknown, the system certainly comprises

the vast majority of lending in the country.

I search this data for events at which a borrower takes up a new loan at an

insider or outsider bank. I define a switcher, i.e. a borrower who obtains a
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loan from an outside bank, to be a borrower who did not have a relationship
with the new bank for three months. The three months window is motivated
by the short loan cycles that are sometimes as short as six months in this
market segment. I exclude events from the analysis where the new loan at
the insider or outsider bank is a group loan, but control for the possible effect
of this in my analysis. Some loans on the system were recorded retroactively
and show up in the very first period. In order to avoid capturing existing
loans, I exclude all borrowers that have outstanding loans in the very first
period of the system. Excluding borrowers with any delayed loan repay-
ments over the last 12 months, this results in 1,629 observations at which
a borrower switches from a loan at one institution into an individual loan
at another institution (470 before July 2010 and 1159 for which both the
first and the second loan were taken up after July 2010) and 7,862 events
at which a borrower rolls over loans at their current institution and as such
renegotiate their interest rate (4,273 before July 2010 and 3,588 for which
both the first and the second loan were taken up after July 2010). In line
with Ioannidou and Ongena (2010)), I do not distinguish between borrowers
adding a loan at a new institution or actually terminating their old lending
relationship, though - if at all - most borrowers keep two loans only for a
very short amount of time in my data. All other data on the control vari-
ables has been obtained from the Central Bank and the National Bureau of

Statistics.

Figure [4 shows all first interest rate changes, i.e. the interest rate on the
second loan minus the interest rate on the first loan, of borrowers when they
switch to a new bank or roll over an existing loan. The graph only contains
observations for which both the first and the second loan were taken up either
before or after July 2010. The regime change is indicated by the horizontal
line and the downward trend around the regime change is clearly visible.
Generally, the interest rate profile turns from upward trending under passive

information to downward trending under active information sharingﬂ

1The numbers in the graph indicate the number of observations for each month for the
combined switcher/roll over timeline. The surge in observations around the regime change
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Average Rate Change

Figure [5| breaks the interest rate changes down into borrowers that switch
banks and borrowers that roll over loans at their current bank (I omit the
confidence intervals and number of observations for easier inspection of the
graph). Before July 2010, switchers are faced with a lemon premium at the
outsider bank and tend to be forced to switch into much more expensive
loans on average (because they may have been credit constrained at their
old bank or for example have moved away from a branch of their old bank).

And while both borrowers who roll over and switchers start to enjoy cheaper

is mostly driven by the structure of the data because borrowers started to be recorded in
bulk about one loan cycle (i.e. six months to a year) before the regime change and then
obtained their second loan around the point in time of the regime change. The break in
the timeline is due to the fact that no borrower could have taken up a first and a second
loan in the month right after the regime change.
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Average Rate Change - Switch vs. Roll Over

rates under information sharing, it is the switchers who profit most from
the reduction in asymmetric information in the market as their rate changes
turn more favorable than the roll over rate changes under active information
sharingH Banks in my data do generally not adjust the interest rate over the
lifespan of a single loan. In this respect, my data is different to Ioannidou
and Ongena who find a much more dynamic pattern in the rates
banks charge their customers. Rate changes in my sample are permanent

changes up until the next loan is taken up.

12Non reported statistics show that switchers or roll overs into a group loan do not profit
from a reduction of adverse selection over time. This is to be expected as group-borrowers’
interest rates are usually not negotiated freely for a single customer but rather fixed for
all members of the group and often also fixed within the group loans product types. This
is largely consistent with the findings of Janvry, Mclntosh, and Sadoulet .
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The following tables contain summary statistics for the control variables
without (the left side) and with (the right side) active information sharing.
Most variables in changes feature a to some extent different trend before
and after the information sharing system became effective, which is why it
is important to control for the changes in the macro-level variables. Partic-
ularly, the market interest rate measured by the 90-days government bond
yield spikes upwards around the same time information starts to be shared
actively and normalizes again around one year later (the appendix shows
the evolution of the two most volatile macroeconomic control variables, the
bond yield and the NPL ratio, graphically). Yet, the shift in the trend of the
government bond yield and the NPL ratio is mostly opposite to the trend in
interest rate changes with and without active information sharing. Before
the system became effective and interest rates were generally upward trend-
ing for borrowers, market interest rates were falling and after the system
became effective for many borrowers market interest rates were increasing
over their first loan cycle. This suggests, that, if bank interest rates reacted
at all to the spike in market rates, the true effect of information sharing
would be even stronger than the one I measure.

The borrower-level variables also exhibit significant differences between the
two different regimes of information sharing. Borrowers in my sample, after
information is shared actively, are on average younger and more likely to
be male. Loans of switchers become smaller and more short-term after
information sharing becomes effective and the loans of borrowers who roll
over move the opposite direction. These compositional changes are, however,
to be expected as information sharing is likely to affect the pool of borrowers
in general and also affects the risk profile of individual that switch banks
(Karapetyan and Stacescu 2014)). In my regressions, I control for the changes
in the average loan term and amount over time (while age and gender are
already controlled for by the fact that I use individual interest differences

from the first to the second loan on the system).

24



The Impact of Credit Information Sharing on Interest Rates

Thomas Gietzen

"SurRO[ [[& I0J A[ULIOJIUN Pasn sem (T0Z AL IST JO 9jel a8ueyoxs oy [, ‘AyuAuoue Jo oyes oy} I0j
S 01 PIIISAUOD SeM TROT MON/JUNOWY 10709s Julyjueq poje[nsal Ur( [BIJUSD [0} ) I0] SonjeA oIe sjessy [e10],/-pmbry
V pue oney TAN V ‘THH V_"01eY SueoT [ej0], 09 SUBOT SUIULIOJSJ-UON = OljeY TN 'Xopu] UBWISIH-[YRPUYIOH = [HH

68S¢ G0 I- 981°0 90'0- | €22v  ¢0 I- 8EV°0 9¢°0- sueor] dnoin jo areyg v
V.28 I 0 6970 92¢'0 | 0%0¥ I 0 cov'0 ¢89°0 Iopuan
geee <ol - 766 '8¢ | L0O¥ 06 - ¥L01 6TV (s1£) o8y
68G¢  091% iz 791 80¢ | €L2v  OLVT 9 8TT 981 UBOT MON/WLIOT,
68G¢ 000LZ 6L €LLT 0631 | €.2F 000S% 06 1671 695 RO MAN /Junoury
6868  TE0'0  LI00- z10°0 8000 | €.2F 0 2300~ 1100 z10°0- IHH V
68G¢ €69  6T°G- r'e 00v'0 | €L2F €€ A 120°C 7260~ 1088y [e30L,/-pmbry v
ggee  F0'e  9¢'l- 660°T c09°0 | €.2F e¥1  90'1- 86G°0 79€°0- sueoT ss01)/TAN V
6868  €¥'ST  STTI- 979 LeLT | €LV 98T 6876 coe'1 ¢z 1- PIOIX puog s&ed-06 vV
68G¢  TOST  LGT- 90% 08¢ | €.2¥ 0901 Ly~ 613 69€ (uoriq ut) 4O v
686¢ 1T 1¢- 106°€ 62T'T- | €LT¥ 9% 9%- 8eT'E 810°0- (% ur) e8uey) oyey jsoropu]
N  'XeJN CUnN A9 ‘PIS UBSIN | N CXBJN U A9 ‘PIS UBSIA o[qerIep

SurIey§ OJU] 193]y ‘SA -91J/I0A() [[0Y ‘T °[qelL

25



The Impact of Credit Information Sharing on Interest Rates

Thomas Gietzen

'SurRO[ [[& I0J A[ULIOJIUN Pasn sem (T0Z AL IST JO 9jel a8uryoxa oy [, A}uAuoue Jo oes oy} I0j
S 01 PIIISAUOD SeM TROT MON/IUNOWY I10709s Suurq Poje[NSal UR( [RIJUSD [0} YY) I0] SoNeA oIe s1ossy [e10],/-pmbry
Vv pue oy TN V ‘THH V ‘O1yey sueor] [ej0], 0} suror] SUIIODJ-UON = O1pey TN 'XopUu] URWDSIIH-[epUyIoy = THH

6STT ) 1- 120 T6T0- | 0LF  €£€0 1- Tre 0 cLT 0" sueor] dnoiy) jo ereys v
1801 T 0 670 07’0 | OTF I 0 050 950 Iopuen)
050T 62 1- 866 L1°8¢ | 90¥ 8L 0 0T°0T 9TV (s1£) o8y
6STT  TP9EE z 071 gre | oLF  002L iz eTy 91€ UBOT MON/WLIOT,
69TT  000SET cy 8ETY €811 | OLF 00006 €11 ¥209 9181 U0 MON/JUnOUy
6SIT  TEO'0  LI0°0- ¥10°0 000 | 0LF 0 TT0°0- 1100 110°0- THH V
69TT  OVI°L  80°G- 878°C gz6'0 | 07 g€ A 6T 8210~ 3088y [e30L,/-pmbry v
6SIT  9T'E e1- YI'T 1280 | 0L 8€T  90°1- 16°0 €6T°0- sueoTT $s01)/TAN V
6SIT  T9GT  ST'II- 920°9 €00T | 0LF 8T  68°G- vyl 1€T1- PRIX puog s&eqo6 v
6STT  20ST 861- G6% 6L | OLF 996 Ly- 162 88¢ (worq wr) 44O v
6STT 8% Te- 165°9 ge8e- | oy €e €C- czeL 99G'T (% ur) e3ueyy) ayey jsoIou]
N "Xe]N U A PIS URSIN | N CXBN CUIN ‘A9 'PIS  UBSIN a[qerIep

SuLreyg oJju] Yy ‘SA -9IJ/IDYDNMG ‘g S[qR],

26



Thomas Gietzen The Impact of Credit Information Sharing on Interest Rates

5 Results

Figure [6] condenses the pattern over time into a double difference estimate
of average rate changes between the two regimes for switchers and borrower
who roll over. The simple difference in differences estimate suggests that for
both borrower groups the interest rate profile turns more downward sloping

when credit information is shared actively among banks.
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Difference in Differences

Table [3| presents results for the regressions that explicitly control for the
possible confounders, distinguishing between switching and rolling over bor-
rowers. For both groups, the effect of information sharing remains highly
significant and the economic size of the effect is a lot larger for borrowers
who switch to an outsider bank. This is strong support for hypothesis 1:
Information sharing has a downward effect on the slope of the interest rate
profile of individual borrowers. Relative to the first loans, borrowers’ second
loans become much cheaper when information is shared actively. Limiting

the sample to a window around the regime change, in an attempt to further
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restrict the influence of changes in the environment, does not alter this re-
sult, e.g. they remain unchanged for a window of one year. Restricting the
sample even further, for example to six months around the regime change,
does not change the result for the roll-overs but, due to a limited number
of observations, increases standard errors for the switcher-sample rendering
the (similiar) effect on switching borrowers statistically insignificant (results

are available upon request).

Table 3. Baseline Results

Rate Change Rate Change
Roll Over Switcher
Info Sharing -0.678*** -4.132%**
(-5.12) (-8.78)
A GDP -0.000734* 0.000790
(-2.36) (1.20)
A 90Days Bond Yield -0.0428"** -0.0787
(-3.35) (-1.56)
A NPL Ratio 0.0127 -0.817"
(0.12) (-2.13)
A HHI -11.98* 12.63
(-1.98) (0.63)
A Liquid-/Total Assets -0.149*** 0.0106
(-4.24) (0.08)
A Share of Group Loans 0.162 4.977**
(1.09) (6.30)
Amount/New Loan 2.86e-08 -3.12e-08
(1.46) (-1.59)
Term/New Loan -0.000207 -0.000150
(-0.63) (-1.73)
_cons 0.00935 2.204***
(0.09) (5.03)
N 7862 1629

Estimates are the results of an OLS regression. A HHI, A
NPL Ratio, A NPL Ratio and A Liquid-/Total Assets are val-
ues for the total central bank regulated banking sector. HHI
= Herfindahl-Hirschman Index. NPL Ratio = Non-Performing
Loans to Total Loans Ratio. Amount/New Loan was converted
to USD for the sake of anonymity. The exchange rate of 1st July
2010 was used uniformly for all loans. ¢ statistics in parentheses.
*p<0.05, " p<0.01, " p <0.001
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Roll Over vs. Switch

The heterogeneity of the effect of information sharing on switching and
rolling over borrowers in the baseline analysis is sizeable, but may also be
driven by borrower groups prone to switching that are particularly affected
by information sharing. The estimation presented in Table [ deals with
this potential self-selection into switching by matching switching borrow-
ers to borrowers who roll over their loan at the insider bank (the treated
borrowers are the ones rolling over their loan). The results are for an inverse-
probability-weighted regression-adjustment estimator (the appendix shows
the propensity score densities of the two groups, i.e. the overlap). This
matching with regression adjustment exercise reduces the raw gap between
the insider and outsider rates. The difference between the rate changes,
however, remains highly statistically significant. Under a regime of no active
information sharing, for both groups the second loan is more expensive than
the first. A borrower rolling over a loan pays a hold-up premium and a bor-
rower switching pays a lemon premium at the outside bank. Yet the switcher
is worse off: A borrower rolling over at the insider bank faces a 1.71 % points
weaker upward jump compared to a similar borrower that switches banks.
Curiously, the effect reverses under active information sharing: While both
groups manage to obtain a cheaper second loan under active information
sharing, a borrower that switches enjoys a 0.94 % points stronger downward
jump in the interest rate compared to a similar borrower who rolls over a
loan, i.e. the switcher is better off. The findings strongly support hypothesis
2: Under information sharing, adverse selection problem no longer keeps
the poaching activities of the outsider in check. The outsider banks start to

undercut the insider more fiercely.

The increase in the undercutting activity of the outside bank, implies that
more borrowers will switch banks under active information sharing. The fol-
lowing graph shows the share of borrowers who switch banks for their second
loan relative to all second loans being taken up (i.e. relative to the sum of

borrowers who switch and borrowers who roll over their loans at their cur-
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Table 4. Matching Results / Switch vs. Roll Over

Variable Sample Treated Controls Difference S.E. T-stat

No Information Sharing (Matched Sample N=5,612)

A Interest Rate Unmatched 0.257 3.290  -3.033*** 0.150 -20.19
Matched (ATT) 0.257 1.967  -1.710"** 0.524 -3.26

Information Sharing (Matched Sample N=4,321)

A Interest Rate Unmatched -1.187 -4.107 2.919"**  0.162 18.00
Matched (ATT) -1.187 -2.122 0.935"*  0.328 2.85

Results are from a inverse-probability-weighted regression-adjustment estimator.
t statistics in parentheses. ATT = Average Treatment effect on the Treated.
Treated is the group of borrowers who roll over. * p < 0.05, ** p < 0.01, ***
p < 0.001

rent bank). The visibly positive trend in the share of events where borrowers
switch, indicates that active credit information sharing triggers an increase
in the share of switching borrowers. The tails of this graph are somewhat
driven by a lower amount of observations and resulting large confidence in-
tervals. However, the average share of switcher that increases from 10 % to
24% is a clear indication of an increase in the switching activity after credit
information is shared actively. To ensure, that this result is not driven by
changes in the macroeconomic environment, I regress information sharing
(as a dummy variable) on the share of borrowers who switch banks. I con-
trol for the same variables as in the previous matching-exercise’s treatment
model (the GDP, the 90-days bond yield, the NPL ratio, the HHI, the share
of group loans of all the borrower’s loans and the average loan size and loan
term of the borrower, all lagged by one month and also the borrower’s age
and gender). Results (that are presented in table in the appendix) show
that information sharing increased the overall share of switcher by about 20
% points. Employing fractional logit regression that takes into account the
boundedness of the share of switcher variable onto the unit interval does not
change this result (results are available upon request), which is strong sup-

port for hypothesis 3: When information is shared actively outsider banks
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undercut the insider banks’ interest rates more aggressively, which triggers

an increase in the switching activity of borrowers.
0,8
0,7
0,6
Share of Switching Borrowers
0,5
0,4
0,3

0,2

0,1

0
0
0
0
0
0
1
1
1
1
1
1
2
2
2
2
2
2
3
3
3
3
3

HHHHHHHHHHHHHHHHHHHHHHH

Apr 2009
Jun 2009
Aug 2009
Okt 2009
Dez 2009
Feb 20
Apr 20!
Jun 20:
Aug 20:
Okt 20
Dez 20!
Feb 20.
Apr 20!
Jun 20
Aug 20:
Okt 20.
Dez 20
Feb 20
Apr 20:
Jun 20:
Aug 20:
Okt 20.

Share of Borrowers that Switch Banks

Robustness Checks

First vs. Second Loans

While credit information sharing decreases the costs of a follow-up loan
relative to a first loan as predicted by a reduction in adverse selection, it
may be instructive to learn about the relative magnitude of the effect on
first and second loans seperately. For that matter, I compare the interest
rates for first-time borrowers and for follow-up loans between both regimes
of information sharing separately, as depicted in Figure [§l This analysis in
levels, however, is more prone to the fact that the information sharing system
may have compositional effects and change the average characteristics of
borrowers that take up loans. While my main methodology controls for
most of these changes by double differencing time-fixed individual effects

away, I now need to control for all factors that affect interest rates and have
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changed over the course of time between the two regimes of information
sharing. To do so, I match first-time borrowers that took up their first loan
before July 2010 with first-time borrowers that took up their first loan after
July 2010 on macroeconomic measures in levels (GDP, the bond yield, the
NPL ratio, the HHI, the liquid assets to total assets ratio in the banking
sector) and on the borrower’s age and gender, the loan amount and the loan
term at the time the borrower obtained the first loan. I repeat the same

exercise for borrowers’ second loans.

No Information Sharing ;5010 Active Information Sharing

A\ 4

Figure 8
Matching First and Second Loans

Loans under information sharing are the treated group and I employ propen-
sity score matching using nearest neighbor matching with a caliper and with-
out replacement to avoid very dissimilar matches. The appendix shows the
propensity score densities of the two groups, i.e. the overlap (balancing-score
properties are available upon request)E

In both cases, matching the two groups, and amply discarding observations

outside the overlap region, reduces the gap in the mean, but the difference

13Two macroeconomic variables, the GDP level and the level of the 90-days government
bond yield are problematic. The GDP level is highly explanatory in the propensity score
estimation as it rises steadily over the time period of my sample and thus predicts active
or passive information sharing. The bond yield in levels is highly correlated to the ratio
of liquid assets to total assets. The estimations presented here therefore discard both
variables. I find it unlikely, however, that the level of GPD is a strong upward driver of
first period interest rates and downward driver of second period interest rates the same
time.
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between the matched active information sharing and passive information
sharing sample remains highly statistically significant. Information sharing
reduces rates for follow-up loans of repeated borrowers and increases interest
rates for first-time borrowers and the change in the interest rate profile in
my analysis is the the combined effect of both. The economic size of the
effects is meaningful. The 1.69 % points increase in first period interest rate
for the treated borrowers constitutes about a 4% increase of the average
interest rate. The 3.86 % points reduction in second period loans under
information sharing, on the other hand, means the average interest rate
paid by borrowers decreases by almost 11 %. The increase in competition
for successful repeated borrowers incentivizes banks to compete less fiercely
for new borrowers. The interest rate reducing effect on second period loans,
however, surpasses the interest rate increasing effect on first loans by a

sizeable margin.

Table 5. Matching Results / First and Second Time Borrowers

Variable Sample Treated Controls Difference S.E. T-stat
Interest Rate Unmatched 41.34 39.80 1.54***  0.10 15.46
(First Loan) Matched (ATT) 40.77 39.08 1.69"**  0.18 9.34
Interest Rate Unmatched 33.37 39.70 -6.33***  0.16 -39.03
(Second Loan) Matched (ATT) 34.54 38.40 -3.86""* 0.37 -10.51

Results are from a propensity score matching using nearest neighbor matching
with a caliper and without replacement. ATT = Average Treatment effect on
the Treated. Treated is the group of borrowers obtaining their loan under active
information sharing. * p < 0.05, ** p < 0.01, *** p < 0.001

Other Outcome Variables

A loan’s interest rate is just one of many features of a loan contract. While
I control for the effect of the loan term and the loan volume on the change
in interest rate, it may be instructive to check whether, besides the interest
rate, the other loan features changed after information started to be shared
actively as well. In the appendix, I show the evolution of the changes in
loan terms (in months) and changes in the loan volumes between first and

second loans, separately for switchers and borrowers who roll over. A visible
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inspection of figures [AG] and [A9] suggest that it was in particular

the interest rate that reacted to active information sharing.

To control for possible confounders, table[A2]in the appendix presents results
employing the same baseline methodology as for the interest rate change
before, but using the loan term and volume changes as outcome variables
controlling for the respective other two loan features. Results show that
there is mostly no significant effect of information sharing on the other loan
features. This is, however, highly plausible given the fact that the most
visible lever for banks to market to borrowers is the interest rate, and not
the loan volume or the loan term. A cheaper loan at another bank is the

prime reason to switch or stay.

6 Conclusion

The introduction of a credit information sharing system that banks use to
share information about existing borrowers with outsider banks strongly af-
fects the distribution of information in credit markets and market outcomes
as such. Here, I study the effect of information sharing among banks on the
interest rates borrowers pay for their loans. I base my identification strategy
on a special feature of the introduction of a credit information sharing sys-
tem that was not actively used in its beginnings for borrower screening, yet
recorded borrowers right from the start. As a result, this paper is the first
to establish a clean no-information-sharing control group but also to track
borrowers through the banking system to control for compositional changes
in banks’ portfolios.

The results lend strong support to the idea that information sharing acts as
an efficient device to mitigate adverse selection problems and informational
hold-up by insider banks. Without active information sharing, successful
borrowers are unable to demonstrate their creditworthiness, i.e. they face a
lemon premium at outsider banks because of being pooled with less cred-
itworthy borrowers. The insider bank uses this informational edge to its

advantage and is able to charge higher rates to its successful borrowers it-
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self. Indeed, I find in my data that when no information is shared follow-up
loans are on average more expensive than borrowers’ first loans (an upward
sloping interest rate profile). On the other hand, when banks start to use
the shared information actively for screening purposes, borrowers that have
successfully repaid their first loan start to enjoy cheaper follow-up loans as
their first bank is unable to hold them back (the interest rate profile turns
downward sloping). Switchers profit most from the reduction in adverse
selection problems due to information sharing. After matching switching
borrowers and borrowers who roll over their loan at the current institution,
I find that the downward movement of a follow-up loan is much stronger
for switchers. This is because information sharing makes outsider banks
compete more fiercely for successful borrowers, as the outsiders’ poaching
activities are no longer held in check by the adverse selection they face when
no borrower information is shared.

The downturn in the interest rate profile of borrowers is, however, not only
a result of decreasing rates for follow-up loans under information sharing.
The gain in competition for repeated successful borrowers does also come
with some costs attached. New borrowers in the market, i.e. borrowers
without any borrowing history, start to pay higher interest rates once the
information sharing system becomes effective. This is because the informa-
tional rents that banks are able to extract from their existing borrowers are
lower under information sharing which renders reaching out to new borrow-
ers less attractive in the first place. This eventually reduces competition
for initial market shares. However, I find that the interest rate reducing
effect of mitigating adverse selection for follow-up loans is much stronger
than the anti-competition effect information sharing has on initial loans.
This difference hints at an overall increase in credit market efficiency when
the information playing field among banks becomes more leveled. Cheaper
follow-up loans that successful borrowers are able to obtain when informa-
tion is shared constitute a reward for timely repayment and facilitate more
efficient bank borrower matches. On top of that information sharing likely
mitigates moral hazard concerns, which further speaks for the overall desir-

ability of credit information sharing among banks.
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Appendix

Period 1 Interest Rates Comparison - Proof

I compare the following interest rates in period 1 under information sharing

and no information sharing:

Uy
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Since:
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1 Th
S0>-Q——Ry (1)
3 M

To show that this actually holds, I use the assumption that the profits from
lending to a bad borrower in expectations are - given optimal interest rates

in period 2 - negative:

NS
7T1R124 —Ry<0
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NS
Using the optimal interest rate R% in period 2 under no information sharing

(the fact that the rate under sharing is lower than under no sharing implies
that this condition will also hold for the rate under sharing), I find that:

3Ry + Q4+ 2b
) —-Ry<0
7Tl< 31y, ) 0 <

1 2
& Ro+ -0+ 25— "R, <0
3 3 m

From here it is obvious that since this holds by assumption then ({1)) must also
S NS
hold which means that Ri‘ > R, i.e. the first period rates are increasing

when we move from a no information sharing to an information sharing

regime.
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Macroeconomic Control Variables
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Figure A1l
Macroeconomic Control Variables / Trend
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Matching Roll Over vs. Switch
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Common Support / Switch and Roll Over / Info Sharing
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Table A1l. Share of Switchers (Hypothesis 3)

Share of Switchers

Info Sharing 0.193***
(27.81)
GDP (t-1) 0.0000213***
(4.73)
90Days Bond Yield t-1) -0.00177***
(-5.03)
NPL/Gross Loans (t-1) 0.0757**
(23.23)
HHI (t-1) -2.204"**
(-12.73)
Liquid-/Total Assets (t-1) -0.00103
(-1.07)
Share of Group Loans (t-1) -0.0157***
(:9.12)
Average Individual Loansize (t-1) 1.16e-09*
(2.28)
Average Individual Loan Term (t-1) -4.4e-7
(-0.19)
Age -0.000143*
(-2.05)
Gender 0.00211
(1.36)
_cons 0.176
(1.80)
N 8687

Estimates are the results of an OLS regression. HHI, NPL Ra-
tio, NPL Ratio and Liquid-/Total Assets are values for the to-
tal central bank regulated banking sector. HHI = Herfindahl-
Hirschman Index. NPL Ratio = Non-Performing Loans to Total
Loans Ratio. Amount/New Loan was converted to USD for the
sake of anonymity. The exchange rate of 1st July 2010 was used
uniformly for all loans. ¢ statistics in parentheses. * p < 0.05,
** p < 0.01, *** p < 0.001
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Matching First and Second Time Borrowers
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Other Loan Terms
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