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Information, Credit, and Organization

Abstract

This paper investigates the effect of a change in informational environment of borrowers on the orga-
nizational design of bank lending. We use micro-data from a large multinational bank and exploit the
sudden introduction of a credit registry, an information-sharing mechanism across banks, for a subset
of borrowers. Using within borrower and loan officer variation in a difference-in-difference empirical de-
sign, we show that expansion of credit registry led to an improvement in allocation of credit to affected
borrowers. There was a concurrent change in the organizational structure of the bank that involved a
dramatic increase in delegation of lending decisions of affected borrowers to loan officers. We also find
a significant expansion in scope of activities of loan officers who deal primarily with affected borrow-
ers, as well as of their superiors. There is suggestive evidence that larger banks in the economy were
better able to implement similar changes as our bank. We argue that these patterns can be understood
within the framework of incentive-based and information cost processing theories. Our findings could
help rationalize why improvements in the information environment of borrowers may be altering the

landscape of lending by moving decisions outside the boundaries of financial intermediaries.



I Introduction

Financial intermediaries serve an important role in the economy. They screen projects, which
allows for efficient allocation of resources from savers to the users with highest value. There
has been a progressive shift in intermediation, with lending moving outside the boundaries
of financial firms. For instance, intermediation through brokers in the mortgage market —
where agents outside the bank are responsible for originating credit — in the United States
grew exponentially over the past decade or so (Keys et al., [2010]). Several commentators
believe that a large part of this change has been made possible due to evolution in information
environment that allows for better access to information such as borrowers’ credit scores. While
such discussions are plentiful, there is no systematic study that investigates whether and how

changes in information environment of borrowers impact the organizational design of lending.

The reasons for this lack of evidence are twofold. First, such inferences demand detailed
time series organizational data of intermediaries, which is difficult to obtain. Second, one
needs variation in the information environment of borrowers that, ceteris paribus, impacts a
large portfolio of borrowers serviced by intermediaries. In this paper, we tackle both of these
challenges and show that a change in the information environment of borrowers significantly

alters the organizational design of lending in ways that is predicted by some theories.

We use detailed microdata on lending as well as organizational design from a large multi-
national bank. The bank we study is a large international player in the Argentinean financial
system, a market that is particularly well suited for studying informational problems facing
lenders, and specializes in lending to large as well as small and medium-sized firms. In addi-
tion, we exploit a sudden exogenous change in the information environment faced by the bank
— brought about by the introduction of a credit registry, an information-sharing mechanism
across banks — for a subset of borrowers. Together, these features allow us to trace the effect of
a change in the informational environment of borrowers faced by the bank on the organizational

design of its lending.

We exploit within borrower and within loan officer variation to show that the establishment
of the credit registry improved efficiency of credit allocated by the bank and a concurrent change
in its organizational design. There was an increase in the delegation of tasks to the loan officers
and an expansion in the scope of activities of both loan officers and division managers. These
findings help rationalize why improvements in the information environment of borrowers may

be altering the landscape of lending by moving decisions outside the boundaries of financial

"While there is research that information revealed by credit registries facilitates credit, it views the financial
institution as a black box, and is silent about how financial institutions adapt to deliver this effect (see Japelli
and Pagano [1993, 2002], Djankov, McLiesh, and Shleifer [2007]).



intermediaries.

Why should changes in information environment of borrowers affect the organizational
design of lending? A large theoretical literature in organizational economics analyzes how
information and communication costs affect the organizational design of firms (e.g., Bolton
and Dewatripont [1994], Garicano [2000], Hart and Moore [1999] and Dessein and Santos
[2006], among others).? Broadly, in the context of understanding the effect of change in
information environment of borrowers on the organizational design of banks, these theories
can be broken down into two broad categories: incentive-based theories and information cost
processing theories. As we now discuss, while these theories establish a connection between
information environment of borrowers and organization design of lending, the ultimate direction

of this impact is theoretically ambiguous and an open empirical question.

On the incentive side, Aghion and Tirole [1997] provide a useful theoretical framework
that helps connect the information environment of borrowers to appropriate organizational
design of lending. Specifically, division managers must tradeoff between delegating to loan
officers, which can have incentive effects for collecting information about borrowers, and loss
of control with loan officers choosing ‘biased actions that may not be in the interest of the
bank. Thus, if availability of additional information about borrowers from the credit registry
dampens the costs from loss of control for instance by making it difficult for loan officers
to justify biased actions — one could see more delegation of tasks to loan officers (i.e., one
would see less centralization). Moreover, in such a scenario, divisional managers would need
to expand their span of control as a commitment to not interfere in loan officer tasks, thereby
preserving incentives of loan officers. It is, of course, possible that additional information about
borrowers would instead reduce the value of information collected by loan officers, leading to
less delegation of tasks to loan officers. Thus, how changes in information environment of
borrowers impacts organizational design of lending, as predicted by incentive based theories,

is an empirical question.

The information cost processing theories, in particular, Garicano [2000], provide a model
where agents are endogenously arranged in an organizational hierarchy in increasing order of
their ability — higher-ability problem-solvers end up higher in the hierarchy.® The hierarchical
design results from a trade-off between communication and acquiring information; those lower
down must either learn the answers or ask for help from their superiors higher up in the

hierarchy. To the extent that the credit registry makes it easier to obtain information about

For an extensive review on foundational literature that these papers build on see Aghion and Holden [2011]

3 Another information cost processing based model argues that the extent of delegation trades-off the gains
from specialization with the communication costs associated with coordinating the information generated by
specialized agents (Becker and Murphy [1992]).



the borrowers, more such tasks could be assigned to loan officers (i.e., one would see less
centralization). As well, in such a scenario, the task scope would become broader, as loan
officers could deal with more cases themselves, requiring less help from their superiors. It is, of
course, possible that additional information about borrowers would instead make processing
a loan application more difficult since more sources of information have to be evaluated
for instance. Consequently, how changes in information environment of borrowers impacts

organizational design of lending as predicted by these theories is also an empirical question.

Guided by these theories, our empirical analysis investigates specific features of organiza-
tional design by focusing on the delegation of tasks to loan officers and scope of activities of
both loan officers and division managers. The availability of detailed borrower-level data from
before and after the credit registry expansion in the bank under study, allows for a simple em-
pirical approach. We first classify borrowers as ezposed (treatment) or non-erposed (control)
depending on whether they were covered by the credit registry before its expansion in 1998
or not.* We then construct several metrics —interest rates, loan amounts, expenses, defaults
and profits— and compare how these changed for borrowers in the different groups with the
expansion of the credit registry. These tests allow us to assess if the shock to information
environment of borrowers is useful and large enough for banks to alter its lending. In addition,
we are able to exploit dynamic information on the bank’s organization structure to assess the
impact of this information event on the bank’s organizational design. Notably, our data allow
us to examine the changes to organizational design of lending on both the intensive (continuing

borrowers) and extensive margins (new borrowers).

We start our analysis by confirming that the shock to information environment of bor-
rowers was both useful and large enough to impact the bank’s lending decisions. We observe
very different patterns among treatment borrowers whose information in the credit registry is
revealed to be good, relative to those who are revealed to be bad. In particular, the borrowers
who are revealed to be of worse quality, based on credit assessment of other banks relative to
our bank’s internal rating, see a sharp decrease in their loan size. Moreover, these loans see
an increase in interest rates. In contrast, borrowers who are revealed to be of better quality,
again based on credit assessment of other banks relative to our bank’s internal rating, see their
loans increasing in size, while becoming less expensive. Importantly, there is no change in the
lending pattern to borrowers in the control group, whose information was always available in

the credit registry.

Next, the main part of the paper investigates how the bank alters its organizational form

“We will use the terminology ‘borrowers in treatment (control) group and ‘exposed (non-exposed) borrowers
interchangeably throughout the text. The latter is terminology that was used by the bank to refer to borrowers
whose information became available in the credit registry after its expansion.



to adapt to the new informational environment. Given that the main task of loan officers is to
collect and produce information about borrowers, now also available through the credit registry,
we expect the event to impact the organizational design of our bank. Prior to the credit registry
expansion, the bank was composed of ten divisions with each division headed by a manager and
roughly five loan officers reporting to her. This structure changes significantly after the credit
registry expansion. There is a reduction in loan officers whose lending portfolio is primarily
composed of treatment borrowers (about 1.5 loan officers per division). Moreover, there is a
significant increase in the load —the number of borrowers and the quantity of loans handled
— of the remaining loan officers, who transact mainly with treatment borrowers. These loan
officers also expand the scope of their activity by lending to borrowers across more industries

than they previously did.

There were further important effects on the organizational design of the bank in response to
the new informational environment. In particular, there is an increase in delegation of lending
decisions of treatment borrowers to loan officers. Specifically, lending decisions of treatment
borrowers — handled, on average, at the level of the division manager before the event — were
made by loan officers after the event. Moreover, we find that a change in the organization
at the loan officer level was accompanied by a concurrent change in the tasks performed by
the division head. There was also a change in the scope of activity of the division head,
with managers spending more time doing business development, which involves scouting for
prospective clients. As was the case with lending decisions, we find no changes in organizational

design associated with lending to borrowers in the control group.

We also find that the changes in loan officer and division manager tasks are reflected in other
changes in lending decisions. In particular, there is an increase (decrease) in fee-based high-
margin non-lending products (i.e., transactional products such as cash management and foreign
transfers, among others) to treatment borrowers who are revealed to be good (bad). These
tasks involve more intensive interaction with borrowers, which seems to have been facilitated by
concurrent change in the organization design of lending for these borrowers, such as delegation.
When we translate all the effects into lending profits, we find, on average, an improvement in
per-period profits of about 2.4% in relative terms for exposed borrowers. Together, the lending
and organizational changes seem to improve the efficiency of credit allocated by the bank.
Overall, these patterns of changes in the organizational design of lending can be rationalized

by both the incentive-based and information cost processing theories outlined earlier.

We conduct several additional tests to confirm that our findings are not spurious. First,
there may be a concern that some of our findings might be driven by changes in the composition

of borrowers after the shock. Notably, all of our analysis so far exploits within-borrower



variation where we follow the same set of borrowers before and after the shock. For completion,
we also conduct our analysis separately on borrowers present only before or after the event —

the extensive margin — and show similar inferences on this sample.

Second, one may be worried that borrowers in the treatment and control group differ in
other aspects, which might impact how these borrowers reacted to the information event. This
alternative is difficult to rationalize as we observe changes in lending and organizational design
associated with treatment borrowers while observing no changes associated with the borrowers
in the control group. Relatedly, we also provide evidence on how the outcome variables of
interest change dynamically over time to further support our inferences. While we observe no
effect prior to the shock — with similar trends among borrowers in the treatment and control
group — there is a pronounced differential effect on the borrowers in the treatment group
after the event. These effects occur about one to two quarters after the shock, which seems
a reasonable time for changes in organization and lending to take place. Third, we further
allay such concerns by studying the effect of the event only for a subset of borrowers around
the threshold lending amount that classifies borrowers into the treatment and control groups.
We find that the treatment group demonstrates similar patterns as our main sample. More
importantly, even when we focus on a narrow set of similar borrowers in the control group, as

before, we find no effects for these borrowers.

Finally, we explore what type of information may have been revealed by the credit registry
expansion. First, the event may have revealed information about borrower quality because
credit assessments of other banks that also lend to a given borrower became available. Second,
the event may have also revealed information on the quality of collateral pledged by the bor-
rower. For instance, lenders may generate better estimates of recovery rate in case of default
based on their assessment of whether the collateral is likely pledged to more than one lender.
Third, it may have also provided information on the quality of the loan officer as measured by
the assessment of her portfolio of treatment borrowers relative to the same portfolio assessed
by other banks. Fourth, it may have provided information on the lender competition for a
given borrower, since the number of lenders lending to each borrower became known. We ex-
plore each of these channels and find strong support for the first two; the credit registry event
seems to have revealed information about the quality of the borrowers as well as the collateral

pledged by the borrowers.

We conclude our analysis and make a broader assessment of our finding by examining how
other banks in the economy reacted to credit registry expansion. It is often asserted that
although larger banks — like our bank — have better technology, they face a big disadvantage

in dealing with soft information loans compared with their local competitors. Thus, legal



institutions and credit registries may tend to have a bigger effect on more hierarchical and
larger banks (Buch [2003], Haselmann et al. [2010]). We find evidence consistent with this
conjecture; larger banks tend to react similarly like our bank and seem to benefit more relative

to smaller local banks.

This paper is related to several strands of the literature. First, our paper relates to the
literature that empirically tests organizational design theories. Since organizational structures
may be seen as a solution to incentives as in Aghion and Tirole [1997] or the result of coordi-
nation issues as in Antras et al [2006], Cremer et al. [2007] and Alonso et al.[2008] or linked
simply to an automation process as in Autor et. al [2003], a growing body of empirical work
has emerged in an attempt to test these theories (e.g. Aghion, Bloom and Van Reenen [2013];
Paravisini and Schoar [2015] and Skrastins and Vig [2014]). More broadly, by demonstrating
that the type of activity conducted inside a firm’s boundaries is impacted by its information
environment, we connect to empirical work on the boundaries of the firm (e.g., Mullainathan
and Scharfstein [2001]; Beshears [2010]; Bloom et al. [2014] and Seru [2012]).

Second, the paper is related to studies that examine the role of incentives and information
in bank lending decisions (Agarwal and Hauswald [2010]; Einav et al. [2013]; Keys et al.
[2010]; Liberti [2005]; Liberti and Mian [2009]; Rajan et al. [2012] and Qian et al. [2014]).5
We add to this literature by exploiting a relatively clean setting and establishing that changes
in information environment of borrowers could dramatically impact the organizational design

of bank lending.

Third, it is related to the literature on law and finance that studies the reason for differences
in nature of lending activity across countries (e.g., LaPorta et al. [1998]; Haselmann et al.
[2010]). An important stream of literature in this area discusses the role of credit registries
and information bureaus in helping reduce the informational problems that plague lending
(e.g., Djankov, McLiesh, and Shleifer [2007]; Japelli and Pagano [2002]; and Garmaise and
Natividad [2014]). We contribute to this literature by providing direct evidence on the channel
through which such benefits are realized, the size of these effects, as well as evidence that such

benefits are enabled through several organizational changes.

Finally, the paper is also related to the literature that discusses how firms remain com-

petitive in changing environments (e.g., Roberts [2004] and Chandler [2005]). Several surveys

®Notably, our paper exploits the same information event that was used first in Hertzberg, Liberti and
Paravisini [2011] to study the role of public information in the lending decisions of a bank when it anticipates
the reaction of other banks to the same firm. They exploit information before credit registry expansion and
show that banks reduce lending to firms whose credit is of relatively mediocre quality — where such coordination
concerns are more applicable — while finding no effects for firms whose credit is of relatively good quality. In
contrast, we concentrate on the information revealed after the credit registry expansion and trace the effects of
the shock to the information environment for a subset of relatively large good-quality borrowers.



by scholars in the management literature suggest that uncertainty in the environment is con-
nected to decision making (Lawrence and Lorsch [1967]). We contribute to this literature by
suggesting that some firms are better able to adapt to harness the benefits from change in

their environment.

The rest of the paper is organized as follows. Section II describes the data and empirical
setting. Section IIT and I'V discuss our main empirical findings. Section V analyzes the different
channels of information. Section VI explores the aggregate implications of the credit registry

expansion, and Section VII concludes.

II Data and Empirical Setting

II.L A  The Setting

The bank under analysis is a large international main player in the Argentinean financial
system. Before the credit expansion, the bank had an asset size of $7.2B. According to the
bank’s internal industry classification, it has a well-diversified portfolio of firms covering 39
different industries. In terms of a two-digit SIC code, the bank does not have an exposure
bigger than 5% in any particular industry. The bank was in the top 5 in terms of total assets

across all banks in the Argentinean financial system as of August 1997.

The corporate lending business of the bank is composed of 10 divisions. Each division has a
division manager who acts as the corresponding division head, with loan officers reporting to the
division manager. Approximately five loan officers reported to each division manager before
the credit registry expansion. Each division handled lending worth approximately $600M
before the credit registry expansion, with each loan officer handling an average loan portfolio
of $96.5M. On average, each loan officer handled 43 borrowers. These statistics are reported
in Panel A of Table 1. During the period we study, the bank’s median borrower has a loan
amount outstanding of $66,470. The creditworthiness is encapsulated by the internal rating of

the bank, which goes from 1 to 5, with 1 representing the lowest default risk.%

The lending process is relatively standard. The borrower works with the loan officer to
discuss the financing terms for various needs it might have. Loan terms require approval by
the loan officer and in many cases by personnel higher up in the hierarchy, including the division
manager. The hierarchy of authority has several levels, with the loan officer at level 1 and the

division manager at level 2. The level of authority depends on the loan amount involved, as

SAbout 4.36% of the bank’s borrowers were delinquent or worse on their debt. This suggests that the bank
in general had borrowers that had a relatively good credit standing.



well as other observable characteristics, such as amount and type of collateral and maturity
(for more details, see Liberti and Mian [2009]). A loan typically requires about two layers
of approval, with the range between 1 and 7. As we will discuss later, there is substantial
heterogeneity in this variable (standard deviation = 1.039), as can be seen from Panel B of

Table 1.

II.B Credit Registry and Its Expansion

Argentina’s public credit registry was established in 1991. The credit registry is a database
containing credit information on every borrower (i.e., public and private firms and individuals)
that obtains credit from the formal sector of the financial system. Since the registry’s inception,
all formal financial institutions are required to submit to the Central Bank monthly reports
that include the following information on each of its borrowers: (a) total debt outstanding;
(b) amount of collateral pledged; (c) industry code; and (d) a credit rating that reflects the
borrower’s creditworthiness/default risk (an integer ranging from 1 to 5, with 1 representing
the lowest default risk).”

The Argentine registry reform in July 1998 expanded the credit registry to include bor-
rowers that were previously excluded. Before the reform, information was shared only for
borrowers whose total outstanding debt was above $200,000 or whose credit rating reported by
any financial institution was 3 or worse. In particular, there was public disclosure of borrower
credit information that was previously only privately known by their lenders for around 540,000
borrowers (we henceforth refer to these borrowers as “exposed” borrowers) The expansion was
unexpected and plausibly exogenous to the lending environment of the bank. The goal of the
reform was to reduce the cost of distributing information for large numbers of small debtors.
The reform was made possible by technological improvements that lowered the cost of dis-
tributing information. The adoption of CD-ROMs eliminated the need for the threshold and
led to the credit registry expansion. This claim can be verified by examining press releases;
this search produces mentions on credit registry expansion only after July 1998.8 A detailed

explanation of the reform and its documentation is available in Hertzberg et al. [2011].7

"Banks can exercise discretion in assigning ratings of 1 and 2 based on their private assessment of the
borrower’s repayment prospects. Lenders are required to assign a rating of 3 to borrowers whose assessed
potential default risk is high and also when the borrower has interest payments in arrears in excess of 90 days
or requires principal refinancing. Ratings of 4 and 5 are mechanically determined by the repayment status of
the borrower (i.e., missed a principal payment, interest payments more than 180 days in arrears, bankruptcy
filings, collateral seized).

8The threshold was eliminated by sharing information for every borrower with a total debt above $50. The
elimination of the threshold was implemented retroactively to January 1998.

“Note that, as opposed to Hertzberg et al. (2011), who use all the impacted retail and corporate borrowers
(across banks) in their analysis, we focus on roughly 1,300 borrowers that are corporate clients of our bank.



It is worth noting that the subset of borrowers covered in the credit registry expansion
account for a non-trivial part of the bank’s business. In particular, there are about 1,300
borrowers of the bank whose information started being reported in the credit registry only
after its expansion in July 1998. This represents around 57% of the total number of borrowers
of the bank. The average loan portfolio of such borrowers was about 12% of the total portfolio
of the bank.

II.C Data

We focus our analysis on the pre-credit registry expansion from beginning of April 1997 to
end of June 1998, and the post-credit registry expansion period from beginning of July 1998
to end of December 2000. We drop data after 2000 to avoid any confounding of inferences
due to the massive Argentinean crisis that concluded with the collapse of the financial system
toward the end of 2001. We compare the full pre- and post-credit-registry periods, because the
changes in lending behavior inside the bank as well as organizational design may take some
time to reflect in the data. Our data are available at quarterly frequency; therefore we have

five periods before and ten periods after the credit registry expansion.

There were no broad macroeconomic changes during this time period. Nevertheless, in our
analysis we will account for any pre-trends and contrast our findings with other banks that
operated in Argentina at the same time. Panel B of Table 1 presents additional descriptive
statistics at the borrower level over the pre-expansion period. The average interest rate of a

borrower is around 11.9%, with a return on capital of 8.6%.

IIT Main Results

III.A  Empirical Design

In the empirical analysis, we measure the effects of the credit registry expansion by estimating

the change in different outcome variables between the pre-period (beginning of April 1997 to

Moreover, we focus on the impact of information after the credit registry expansion, while their focus is on the
period just before information revelation. Finally, we find effects largely in the sample of firms where Hertzberg
et al. find bank coordination concerns to be absent. In particular, Hertzberg et al. find that banks reduce
lending to firms whose credit is of relatively mediocre quality (i.e., those with an average credit registry rating
of 2), while finding no effects for firms whose credit is of relatively good quality (i.e., those with an average credit
registry rating of 1). As is clear from the summary statistics in Table 1, treatment firms in our analysis are
primarily good quality (i.e., those with average credit registry rating of 1). As a comparison to illustrate that
these are good quality borrowers, note that the average Central Bank credit rating for the exposed borrowers
only in the pre-credit registry expansion period is 1.242.



end of June 1998) and the post-period (beginning of July 1998 to end of December 2000). The

results we report rely on quarterly panel regressions of the following form:
Yijt = a; + o + B Aftery + v Aftery * Exposed;; + X0 + €54 (1)

where ¢ is a borrower, j is a loan officer, y is an outcome variable of interest, After is a dummy
that takes a value of one in the post-period and zero in the pre-period, and X refers to borrower-
level controls that are employed in some of the regressions. «; and a; are borrower (firm) and
loan officer fixed effects. Fxposed;; is a variable that takes a value of one for treatment borrowers
i.e., those who are exposed to the credit registry event — and zero otherwise. This variable is
constructed by matching the borrowers of the bank with the credit registry, and identifying
those whose information appears for the first time in the quarters after the expansion event.
As will become clear, we also estimate regressions that are similar to this specification at the

division and loan officer level.

This research design allows us to compare how different metrics changed for borrowers in
two categories. The coefficient 5 gives us the effect on the control group of borrowers whose
information environment did not undergo a change (non-exposed borrowers). The differential
impact on treatment group borrowers (exposed borrowers), whose information becomes avail-
able in the credit registry, is given by . The identification of these coefficients relies on the
pool of borrowers and broader economic conditions to be similar before and after the credit

registry expansion. We now discuss how we deal with these issues.

The first issue —changes in pool of borrowers— can be addressed by estimating our regressions
only for the same set of borrowers before and after the event. While doing so explores changes
on the intensive margin, we can separately compare the new pool of borrowers faced by the

bank before and after the shock to assess changes on the extensive margin.

The second issue —changes in economic conditions— is more subtle in how it might affect
our findings. One could argue that such trends should have a fairly uniform effect on all the
borrowers regardless of whether they were exposed or not. If so, the differential effects between
exposed and non-exposed borrowers that we emphasize in the analysis will allow us to identify
the impact of additional information. Related, one could be worried that these trends are, in
fact, not uniform in the two sets of borrowers since firms in the non-exposed group are larger
firms than those in the exposed group. We deal with this issue by providing evidence on the
dynamic behavior of these changes in order to capture any particular pre-trend of the variable
of interest. Moreover, to mitigate the concern that trends may differ across the two groups, we
include borrower-specific trends in our estimation. Finally, we conduct our analysis on a subset

of borrowers that are in close vicinity of the loan amount threshold that partitions them into

10



exposed and non-exposed borrowers. Such an analysis compares borrowers that are plausibly

similar on all dimensions except that some will be exposed and some non-exposed.

III.B Change in Lending Decisions

We start by assessing the changes in lending behavior — loan amount and interest rate on
loans — after the credit registry expansion for exposed and non-exposed borrowers. To gain
intuition, we first present the summary statistics in the two groups of borrowers before and
after the credit registry shock in Panel A of Table 2. As is evident, we find that, on average,
there is an increase in the amount of credit extended to exposed borrowers after the credit
registry expansion. Moreover, there is a decline in the interest rates that are charged to these
borrowers. At the same time, there is no change in lending for non-exposed borrowers. These
patterns are consistent with improved screening by the bank once information about the credit
quality of some borrowers is revealed after the credit registry expansion, while leaving the

lending for non-exposed borrowers unaffected.

We test these patterns more formally in Panel B of Table 2 using our main specification
(1). In column (1), we use the log of total loan amount to a borrower each quarter as the
dependent variable. As noted earlier, the unit of observation in this specification is at the
borrower-level, and these regressions include both borrower and loan officer fixed effects as
well as borrower-specific trends. In this analysis we examine the intensive margin and follow
the same borrowers before and after the credit expansion event. We follow a total of 2,227

borrowers.

As is evident from the results, we find that the amount of loans offered to the exposed
borrowers went up (v > 0) after the event, while there was no change in the amount of lending
to non-exposed borrowers (f is insignificant). Similarly, in column (4), we use interest rates
on these loans as the dependent variable and find that there is a decrease in interest rates on
loans offered to exposed borrowers, while interest rates remain similar on loans for non-exposed
borrowers. The effects are large: loans increase on average by 60.6% (column (1)) for exposed
borrowers after the shock, and these loans are 1.4% (column (4)) less expensive in absolute

terms.

We drill further into these results in columns (2) and (5) to shed light on the differential
screening done by banks. In particular, we examine how the changed lending behavior reflects
information about exposed borrowers that is revealed in the credit registry after the shock.
In particular, we interact After*Exzposed with a borrower-level variable called Revealed Bad

Rating. This variable takes a value of one if the average rating in the credit registry across

11



all other banks that a given borrower borrows from is revealed to be worse than the rating
assigned by our bank and zero otherwise.!® The results show that, on average, there is an
increase in lending to exposed borrowers who are revealed to be good relative to the bank’s
information and that these loans become less expensive. Moreover, there is a concurrent
decrease in lending to exposed borrowers who are revealed to be bad relative to the bank’s
information, and these loans become more expensive. The magnitudes are again large. For
instance, loans to exposed borrowers who are revealed to be good increase by 67.3%, while
loans drop by 84.1% for borrowers who are revealed to be bad.!! Notably, the tests in Table 2
reveal no change in lending behavior for non-exposed borrowers since the coefficient on After
is insignificant across specifications. This suggests that the non-exposed borrowers serve as
a reasonable control group for the exposed borrowers: there is no change in lending to these

borrowers after a shock to information of the treatment group.

To mitigate the concern that trends in lending (and interest rates) differ across exposed
and non-exposed borrowers, we construct a firm-specific trend measure and include it in the
estimations presented in columns (3) and (6). Results are no different than the ones reported
with no specific trends. To further support our identification assumption in Section IV.A we
provide evidence on the time series dynamics of these changes. The sharp nature of effects
being present in the exposed group after the credit registry expansion event while being absent

in the non-exposed group confirm that pre-trends are not driving our main results.'?

It is possible that the extent of information in the credit rating by other lenders depends
on the extent to which those lenders know a particular borrower. In order to take into account

this issue, in unreported tests, we construct two alternative measures of Revealed Bad Rating.

'%The rating for each bank is based on the average rating for a borrower from January 1998 to end June 1998.

"There are around 8.8% borrowers for whom Revealed Bad Rating takes a value of one. For these borrowers,
the rating in our bank before the credit registry expansion is 1.08, while the average rating across other banks
that is revealed when the credit registry expands is 1.84.

12YWe also conduct two more tests that support this assertion. Specifically, since our identification relies on
time-series information, it is possible that some of the effects we document could be driven by broad trends
in the bank that are unrelated to the credit registry expansion. In Appendix A.1, we present evidence that
speaks to this issue. We construct lending patterns aggregated at the level of divisions. We follow a specification
very similar to that in (1) estimated at the division level. Instead of using Fzposed, which is a borrower-level
variable, we augment the specification by interacting After with a variable that captures the proportion of
exposed borrowers in the division (Share Ezposed), defined as of end June 1998. As can be seen from column
(1), there is more lending in divisions whose portfolio primarily consists of exposed borrowers. This suggests
that after the event, the quantity of increase in lending to borrowers who are revealed to be good more than
offsets the reduction in lending to borrowers who are revealed to be bad. In contrast, for divisions with primarily
non-exposed borrowers, there is no change in aggregate lending. This evidence is quite revealing since one should
expect a broad trend in the bank to impact all divisions in a similar fashion. Moreover, we also exploit data
from international divisions of our bank that lend to firms outside Argentina — and are therefore immune to
the credit registry event. Results in column (2) of Appendix A.1 suggest that there is no change in lending by
these divisions. This evidence also suggests that the change in lending is not likely driven by broad trends in
the bank that are unrelated to the credit registry expansion.
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These measures weigh the ratings of all other lenders by the proportion of loans they make
to the exposed borrower at the time of revelation. First, we construct a dummy variable that
takes a value of one if the weighted average rating with weights based on loan amounts —
across all other lenders for a given borrower is revealed to be worse than the rating assigned
by our bank and zero otherwise. Second, we construct a continuous measure based on the
difference between the weighted average rating across all other lenders for a given borrower
and our bank’s rating. We re-estimate regressions in Table 2. The results are qualitatively and

quantitatively similar as those reported in Table 2 with the simple measure.!?

Overall, these patterns are consistent with what one expects from how banks should respond
to the availability of better information about borrower quality: more lending at better terms
to borrowers revealed to be good and reduced lending at worse terms to borrowers revealed
to be bad. As we will discuss in detail in Section V better information revealed during the
event could have other facets besides allowing the bank to better assess borrower quality. In
particular, the registry may also reveal how much collateral is pledged by the borrower to other
lenders, allowing lenders to also have a better sense of the recovery rates on secured loans in
the event of a default. The results of this section are consistent with the presence of either
of these information channels. In Section V we will assess if both such channels might be
present.'* Together, our results suggest that the shock to the information environment was

both useful and large enough to impact the bank’s lending decisions.

III.C Change in Organization Design

We next investigate how the bank alters its organizational form to adapt to the new informa-

tional environment. The bank is composed of ten divisions, with each division headed by a

13 A plausible concern is that competitors may manipulate the ratings they report to the credit registry in order
to protect their informational rents. While this is certainly possible, note that banks are frequently audited by
the central bank to ensure their public ratings match their private internal risk assessment. Notably, in response
to additional information made available through credit registry expansion, our bank did change its lending and
organizational design. The fact that these changes led to an improved efficiency of lending suggests that this
new information even if it was manipulated to some extent — was useful. Nevertheless, we also construct the
revealed bad rating measure using the average rating between January 1998 and end April 1998, a period when
there was no discussion that credit registry would be expanding and as a result manipulation concerns should
not exist. The results we obtain are similar to those reported in the paper that use information from January
1998 to June 1998.

141t is worth noting that there may be competitive effects in the lending market that are also reflected in some
of our estimates in this section. In particular, better interest rates offered to borrowers that are revealed to be of
good quality suggest the presence of sufficient competition in lending. With no competition, the bank would not
need to lower rates for borrowers that are revealed to be of good quality. In Section V we will try to disentangle
the extent to which the availability of better information about borrowers operates through competitive effects
in lending. For now, our endeavor is on documenting the overall effects that are triggered by changes in the
information environment of borrowers — which may include effects induced through change in competition.
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manager and several loan officers reporting to her. As noted, the analysis in Section II1.B sug-
gests that additional information about affected borrowers after the credit registry expansion
was useful for bank’s lending decisions. Given that one important task of loan officers is to
produce information about borrowers, now also available through the credit registry, we expect
the event to impact the organizational design of our bank.'> We now study the effect of the
credit registry expansion on allocation of loan officers in divisions, the nature of tasks by loan

officers and division managers, and the nature of task delegation regarding lending decisions.

ITI.C.1 Loan Officer Tasks

In Table 3 we start by examining the changes in organization of loan officers by estimating the

following loan officer-level specification:
Yit = ( aj + [ Afterj; + v Afterj, x Share Exposed; + €t ) , (2)

where j and t refer to a loan officer and time period, respectively. «; represents loan-officer
fixed effects and After is as defined before. Since the event impacts some borrowers, we assess
if these effects vary with the extent of such borrowers in a division. We do this by augmenting
the specification by interacting After with a variable that captures the proportion of exposed
borrowers in the division (Share Ezposed), which captures the proportion of borrowers in the
portfolio of the loan officer that are exposed as of end June 1998. Finally, we estimate these

regressions by tracking loan officers before and after the shock.

In column (1), the dependent variable is Pr(Reallocated=1)), where Reallocated is a dummy
variable that takes a value of one if a given loan officer in a given quarter is reallocated to a
different division from the one the officer is in before the event. As can be observed from the
coefficient on After, the propensity to reallocate a loan officer does not change differentially
after the event. However, there is a large change in the propensity to reallocate loan officers in
divisions with a large share of exposed borrowers. In particular, the estimates in column (1)
suggest a 2.9% increase in probability of reallocation for a loan officer whose lending portfolio
consists primarily of exposed borrowers.'® This result suggests that the information made
available in the registry may have partly substituted for input from of a loan officer. It is

worth noting that since all loan officers in a division report to the division manager, tracking

15For instance, several models of information and firm organization would suggest a reduction in number of
loan officer if the information from the credit registry substitutes the information gathered by the loan officer
(e.g., Stein [2002]).

16 An alternative way to think about this result is to recall that there are about five loan officers per division.
In Appendix A.2 we run a similar specification as (1). The estimate of interest in column (3) suggests a reduction
of 3.3 loan officers in a division with primarily exposed borrowers.
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reallocation of loan officers in a division over time also tracks changes in that division manager’s
span. Thus, this result suggests a decline in the span of divisional managers in divisions with

higher proportion of exposed borrowers.!”

To investigate this aspect in more detail, we next examine changes in the tasks of loan
officers after the event. In columns (2) and (3) we study the change in number of borrowers
and the amount of lending handled by a loan officer. The results suggest that there is an
increase in the number of borrowers handled and the amount of lending done by loan officers
after the event. The increase is large and economically significant for loan officers whose
portfolios consist primarily of exposed borrowers. In particular, these loan officers have a
doubling of the number of borrowers they handle as well as of the average loan amount their
portfolios. Finally, in column (4), we also examine the scope of lending activity of a loan officer
as defined by the number of industries that loan officer’s lending portfolio encompasses. These
results show an increase in the scope of the activity of loan officers with primarily exposed
borrowers in their portfolio, as they start lending to borrowers in a wider set of industries
than they did before the shock.'® Notably, we find no such changes in loan officers who handle

primarily non-exposed borrowers.

Overall, we find that the information event led to a reallocation of loan officers in divisions
that were composed of exposed borrowers, which decreased the span of divisional managers.
The reallocation results in an increase in the load and widening in the scope of tasks for the

remaining loan officers in such divisions.

IT1.C.2 Loan Officer Delegation

We now empirically investigate the change in the nature of delegation regarding lending de-
cisions to loan officer after the credit registry expansion. The extent to which lending deci-
sions may be delegated by higher-level managers to lower-level loan officers can be interpreted
through the lens of an incentive-based model (Aghion and Tirole [1997]) or an information
processing-based model (Garicano [2000]). In an incentive-based model, the decision to dele-

gate a task depends on the trade-off between provision of incentives for lower-level loan officers

'"Both incentive-based (Aghion and Tirole [1997]) and information cost processing (Garicano [2000]) theories
are ambiguous on the effect of information on the span of a division manager. In particular, in an incentive
model, the span of a division manager could go up or down depending on how much authority on lending
decisions is delegated to the loan officers a decision that involves a tradeoff between value of information
obtained by delegating versus the cost of losing control over which actions are chosen (Aghion and Tirole
[1997]). Alternatively, in an information cost processing model, the number of loan officers reporting to a
manager could go up or down depending on the change in complexity of lending process that is induced by the
new information environment (Garicano [2000]).

18Specifically, the number of industries covered by these loan officers after the credit registry expansion
increase on average from 1.18 to 2.51.
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for information and potential loss of control for higher-level managers. The incentive theory is
ambiguous about the direction of delegation after the credit registry event. If the new infor-
mation substitutes for loan officer input, the benefit of loan officer initiative would go down,
which may imply less delegation (Stein [2002]). However, if the cost of losing control goes down
— for instance, due to information in the credit registry allowing the higher-level manager to
monitor the loan officer lending decisions better — there could be an increase in delegation
(Aghion and Tirole [1997]). Alternatively, the information cost processing model also has pre-
dictions on delegation of tasks to lower-level workers from higher-level managers depending
on the change in complexity of lending decisions induced due to information availability from
the credit registry (Garicano [2000]). An increase (decrease) in the complexity of tasks due
to the availability of additional information from a credit registry should result in a decrease

(increase) in the delegation of tasks to lower-level loan officers from higher-level managers.

In our analysis we first construct a variab