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Abstract

I study the short and long-term impacts the interest rate caps on loans for large and medium-sized
manufacturing enterprises introduced in 2009 and lifted in 2011 and 2012 in Bangladesh. Using the
branch-level variation of pre-regulation interest rates and loans for consumer goods as a placebo, I find
that the introduction of the interest rate caps significantly increased the aggregate outstanding loans at
the branch level. In particular, a 1 percentage point increase in the pre-regulation interest rate induced
a 17% increase in outstanding loan amounts and an 11% increase of the number of outstanding loans 1
year after the onset of regulation. Strikingly, this increase persisted after the regulation was lifted. The
persistence of the policy’s impact after its removal is consistent with a model of relationship lending, where
banks with market power face borrowers of unknown types over multiple periods. In such an environment,
banks “under-experiment” on borrowers by setting high interest rates without the interest rate cap, and
the cap “forces” banks to experiment on more borrowers. This supplies banks with information about
more borrowers ex-post; hence the credit supply and the per-period profit increase after the cap is lifted.
Overall, the results suggest that there is a distortion in the banking market in Bangladesh due to under-
experimentation and insufficient competition, and that the lending rate caps were effective in resolving
it.
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1 Introduction

Interest rate caps on loans are unarguably an important policy in both developed and developing countries.
Maimbo and Gallegos (2014) find that at least 76 countries around the world currently use some form of
interest rate caps on loans. Since the impacts of the policy on credit supply and other economic outcomes
are theoretically ambiguous depending on the market power of banks,1 researchers have long attempted to
identify the policy impact of interest rate caps. Old literature uses only the cross-sectional variation of
the cap (Goudzwaard (1968); Greer (1974)) or only time-series variation (Demetriades and Luintel (2001)).
More recent literature uses the difference and difference methodology (Alessie et al. (2005); Benmelech and
Moskowitz (2010); Rigbi (2013)). Some find positive impacts on credit supply (e.g. Alessie et al. (2005) in
Italy) and some find negative impacts (e.g. Benmelech and Moskowitz (2010) in the US).2

A common feature of the previous literature is that the analysis is static in nature. They implicitly or
explicitly think of a static model and conduct a comparative statics comparing the equilibrium with and
without interest rate caps, and the empirical results are interpreted accordingly. However, banking market is
dynamic in nature. Banks interact with borrowers over long periods, and banks acquire information about
the borrowers throughout the interaction. Such dynamic interactions between lenders and borrowers are
called “relationship lending” in the literature, and there are now numerous pieces of empirical evidence that
point out its importance in banking market.3 In the presence of relationship lending, interest rate caps may
have persistent impacts, because the change of today’s lending relationship induced by the caps would change
the information structure of the banks about the borrowers in the future.4

Empirically testing such persistent impacts is difficult, because just comparing before and after the change
of the interest rate caps policy cannot separately identify the static and dynamic impacts of the caps. To
address this problem, I study interest rate caps in Bangladesh, where the interest rate caps for some categories
of loans are introduced in 2009 and lifted in 2011 and 2012. The impacts of the interest rate caps after the
policy is lifted can reveal the persistent impacts of the policy, separately from its static impacts.

More specifically, my empirical strategy is the difference in difference using the branch-level pre-regulation
interest rate variation. Bank branches which used to charge higher average interest rates above the caps (13
percent interest rate annually) before the regulation incurred larger reduction of the average interest rates
during the regulation period. Using this variation, I find that the introduction of the interest rate caps
significantly increased the aggregate outstanding amounts, though the removal of the caps had a minor
negative impacts. In particular, 1 percentage point increase in pre-regulation interest rates induces 17%
increase of the outstanding amounts and 11% increases of the number of outstanding loans after 1 year.
This positive impacts of credit supply do not dissipate after the caps are lifted. I also find that the caps
increased the proportion of classified loans. Furthermore, the caps decreased the accounting profits during
the regulation period and they increased the profits after the caps are lifted.

My empirical results are robust. First, I show that the results are not driven by the pre-trends. Second, I
show that there are no impacts on loans for consumer goods, which are not subject to the caps. I also show

1To see this, think of a static model of credit market without asymmetric information. If the market is perfectly competitive,
introduction of the cap would decrease the credit supply. This is because in the equilibrium banks are barely making up for the
cost and they cannot keep supplying the credit at lower interest rate. However, if banks have sufficient market power, they can
keep supplying the credit even at the cap rate. However, in this case, the demand is higher because the interest rate is lower.
Hence, equilibrium credit supply increases by the cap.

2Aside from the market power concern, the caps may be validated in the perspective of protecting naive borrowers (Laibson
(1997)).

3See, for example, Petersen and Rajan (1994, 1995). Boot (2000) provides an excellent literature review on the relationship
lending.

4Section 5 provides a formal model on this observation.
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other robustness checks, including different definition of samples and treatment variables.
In light of the empirical findings, I introduce a simple model that explains all the empirical findings above.

In the model, banks are facing borrowers with unknown types over two periods. If a bank lends to a borrower
in the first period, the type of the borrower is perfectly revealed to the lender. Hence, banks have some value
from “experimentation” of the borrowers, i.e. lend to a borrower in the first period and extract the rents in
the second period. However, due to the market power in the first period, banks have an incentive to keep the
interest rates high and do not experiment on borrowers. In such a case, interest rate caps in the first period
may “force” banks to experiment on new borrowers. Consequently, equilibrium credit supply increases in
both periods, the default rate increases for the first period, and per-period profit of the bank decreases in the
first period and increases in the second period. The model, together with the empirical findings, imply that
the interest rate caps improve the welfare by enhancing socially-profitable experimentation on borrowers by
banks.

This paper is related to several different strands of the literature. First, it is directly related to the
literature on the impact of interest rate caps (e.g., Goudzwaard (1968); Greer (1974); Demetriades and Luintel
(2001); Alessie et al. (2005); Benmelech and Moskowitz (2010); Rigbi (2013)). As is already explained, one
substantial difference between the previous literature and this paper is that I empirically and theoretically
investigate the persistent impacts using both the introduction and the removal of the cap. More generally,
this paper is related to the literature on the regulation of bank competition (Dewatripont and Tirole (1994);
Hellmann et al. (2000)).

Second, this paper is related to the literature on the imperfect competition of banks and relationship
lending. Competition of financial intermediaries have been extensively studied both theoretically and em-
pirically.5 A seminal paper is Petersen and Rajan (1995), who pointed out the connection between the
competition of banks and the relationship lending.6 They build a model where competition reduces the rents
that banks can extract from borrowers in the future, which discourages banks to build a new relationship.
This paper builds on their insight with an important additional component: Low competition can also create
distortion through static market power. More specifically, I propose a model where banks face two different
types of competition; ex-ante and ex-post. Ex-ante market power determines how much rents are captured
in one-time interaction, while ex-post market power determines how much the rents can be captured after
building relationship. Petersen and Rajan (1995) only considers the ex-post competition. The two types of
competition have opposite forces in many comparative statics, i.e., increasing ex-ante competition increases
the credit supply, while increasing ex-post competition reduces the credit supply. The empirical results of
the impact of the interest rate cap in this paper implies that banks have both ex-ante and ex-post market
power.

Lastly, the paper is related to the literature of credit market frictions in developing countries. There is
ample evidence that firms are credit constrained (De Mel et al. (2008); Banerjee and Duflo (2014)) and credits
are not efficiently allocated (Hsieh and Klenow (2009)) in developing countries. Although this paper does
not directly address this question, it points out one particular market failure of credit market in a developing
country, and interest rate caps can be one remedy in such a situation.

The rest of the paper is organized as follows. In Section 2, I explain the institutional details of the interest
rate caps introduced in Bangladesh. Section 3 describes the data used for the empirical analysis. Section 4

5For example, see Bizer and DeMarzo (1992); Petersen and Rajan (1995); Dell’ariccia et al. (1999); Parlour and Rajan (2001);
Townsend and Zhorin (2014) for examples of the theoretical papers and Adams et al. (2009); Einav et al. (2012); Crawford et al.
(2015) for examples of the empirical papers. This is not the exhaustive list of the papers in this field.

6Other papers that study the relationship lending and imperfect competition include, for example, Boot and Thakor (2000);
Degryse and Ongena (2005).
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introduces my main identification strategy and show the empirical results. Section 5 introduces a model that
allows me to interpret the empirical findings from a social welfare perspective. Section 6 concludes.

2 Institutional Details

2.1 Banking Market in Bangladesh

The banking sector of Bangladesh comprises four categories of scheduled banks; State-owned Commercial
Banks (SCBs), State-owned Development Financial Institutions (DFIs), Private Commercial Banks (PCBs)
and Foreign Commercial Banks (FCBs). As of December 2013, there are 4 SCBs, 4 DFIs, 39 PCBs, and
9 FCBs, totaling 56 number of banks. Bangladesh Bank, which is the central bank of Bangladesh, is the
regulatory authority of these commercial banks.

The banking sector has shown a significant growth in recent periods. As of December 2007, there are 48
banks in total (4 SCBs, 5 DFIs, 30 PCBs, and 9 FCBs), and 9 PCBs are newly licensed in 2013. Number
of total branches increased from 6717 in December 2007 to 8685 in December 2013, and total assets grew
from 2773.9 billion taka to 8000.2 billion taka during the same period.7 The growth is particularly driven by
PCBs, which accounted for 51.4% of the industry assets out of all banks in 2007 and 61.9% in 2013. SCBs
also account for a large fraction of assets in the banking industry; with 33.1% in 2007 and 26.4% in 2013.
DFIs and FCBs account for 7.3% and 8.2% in 2007, and 5.7% and 6.1% in 2013, correspondingly.8

2.2 The Interest Rate Caps

Bangladesh introduced interest rate caps at 13% on April 19, 2009 for the following categories of loans:
housing loans, working capital to LMEs (large and medium enterprises), term loans to LMEs, agriculture,
trade financing.9 Among them, housing loans and working capital to LMEs are lifted on March 9, 2011, and
term loans to LMEs are lifted on January 4, 2012.10 The caps for agriculture and trade financing remain
effective as of 2015 May. According to the circulars from the Bangladesh Bank, the policy is introduced “con-
sidering the existing inflation rate and global economic situation.”11 In an report by an independent research
organization (Unnayan Onneshan (2011)), the introduction of the cap is meant to “boost investment.”12

There are mostly no significant policies introduced around the same timing as the introduction and the
removal of the caps. One exception is on January 22, 2012 when the Bangladesh Bank introduced the policy
to cap the spread between lending and deposit rates to a single digit. I show that the results are robust
just using the removal in 2011. In addition, I use loans for consumer goods as a placebo test. I show that

71 taka is around 0.013 USD as of May 2015.
8Another particular feature of the banking market in Bangladesh is Islamic sharia based banking. They execute banking

activities according to Islamic Shariah based principles i.e. Profit-Loss Sharing (PLS) mode. In 2014, 8 PCBs operated as full-
fledged Islamic banks, and 16 conventional banks (including 3 FCBs) were involved in Islamic banking through Islamic banking
branches. Total credit of the Islamic banks and the Islamic banking branches of the conventional banks was 21.6 percent of
credit of the total banking system of the country as of December 2013.

9According to Bangladesh Bank, “large industry” cover firms with 100 or more workers and/or capital of more than 30
crores, “medium industry” cover firms with workers 50 to 99 workers and/or capital taka 10 to 30 crores. 10 crore taka is around
1,300,000 USD at the exchange rate as of May 2014.

10In addition to the cap to these sectors, the interest rate cap for all sorts of export credit has been applied at 7% since
January 2004. Moreover, with a view to controlling the price hike and ensuring adequate supply of essential commodities, the
rate of interest on loan for import financing of rice, wheat, sugar, edible oil (crude and refined), chickpeas, beans, lentils, onions,
spices , dates and powder milk has been temporarily fixed to a maximum of 12 percent since January 2004 onward.

11BRPD Circular No. 04 dated April 19, 2009.
12From the circular, it is not clear whether and how the Islamic banks are subject to the cap. However, from the data, the

profile of their “effective” interest rate seem to follow the cap at 13%. I will conduct a robustness analysis excluding Islamic
banks in Section 4.2.3.
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the interest rates of loans for consumer goods do not change around the timing of the introduction and the
removal of the caps (Section 4.2.3).

Figure 1 shows the aggregate transition of the interest rates for Manufacturing LMEs (Panel A) and loans
for consumer goods (Panel B). The proportion of loans around 13% significantly increased in 2009q2 when
the caps are introduced, and it declines in 2011q1 and 2012q1 when they are lifted for LMEs. There are no
such patterns for loans for consumer goods.

Some comments of Panel A of Figure 1 are worth mentioning. First, even after the caps are introduced,
there are significant fraction of loans with interest rate above 13%, which decreased gradually over time.
There are several potential explanations on this. One explanation is that banks were slow to implement the
caps. Another explanation is that banks have thought that the regulations are not applicable to existing
loans. Second, the proportion of loans strictly less than 13% increased during the regulation period. This
may be driven by price discrimination, i.e. banks may have shifted down the whole schedule of interest rates
in response to the cap.

3 Data

The main data I use in this paper is the SBS-3 (Scheduled Bank Statistics-3) returns provided by the
Bangladesh Bank. SBS-3 reports the outstanding amount and the number of accounts for each branch,
sector, interest rate, economic purpose, types of collateral, classification status at quarterly basis.13 The
data used in this paper ranges from the first quarter of 2008 to the second quarter of 2013. One important
limitation of the data is that all variables are in stock measures; i.e. the growth of the outstanding amounts
or the number of accounts may be driven by either the new accounts which start at each quarter or the
accounts which are terminated in each quarter.

In the main part of the paper, I focus my analysis on large and medium manufacturing enterprises
(manufacturing LMEs). There are two main types of loans in these sectors, working capital and term loans.
Since the available categorization of the types of loans seem to be noisy, I aggregate the samples for both
types of loans.14 In the robustness checks, I report robustness checks with respect to this treatment.

There are 624 branches with 43 banks which supply positive amount of loans to manufacturing LMEs in
all the periods between 2008q1 to 2013q2. I further omit branches whose average interest rate in 2009q1 is
extremal, i.e. above 17% and below 11%.15 The final data set consists of 604 branches with 43 banks.

Table 1 reports the descriptive statistics of the data. Panel A summarizes the main time-varying variables
of interest, namely the interest rate, amount of outstanding loans, and the number of outstanding loans for
four different time periods: pre-regulation (2008q1-2009q1), during-regulation (2009q2-2010q4), partially
lifted (2011q1-2011q4), post-regulation (2012q1-2013q2). The square brackets imply 5 and 95 percentile of
the distribution. As is recognized in Section 2, the average interest rate is below the capped rate at 13%
during the regulation, while it is higher than 13% in other time periods.

Panel B of Table 1 reports the time-invariant characteristics of the sample branches. The distribution of
the types of banks roughly represent the patterns described in Section 2. The geographic distribution of the

13The instruction to the banks regarding the data submission can be found here http://www.bangladesh-
bank.org/aboutus/regulationguideline/sbs_5thedition.pdf . There were some change in the reporting format in July 2013.

14In fact, even if I divide samples into working capital and term loans based on the data, I observe a sudden increase of
interest rate in both timings of the removal of the policy in both categories.

15There are two reasons for the sample selection. First, branches which supplies much below 13% before the regulation may
not be a good comparison group of the treatment groups, i.e., branches whose average interest rate is over 13%. Second, if
extremely high pre-regulation interest rates are driven by noise, it may leads bias towards 0.
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branches is extremely concentrated. Out of 64 districts, Dhaka district and Chittagong district cover 331
and 107 branches respectively.

In addition to SBS-3, I also use the data in Population and Housing Census in 2001 for the demographic
variables in each district.

4 Impacts of Interest Rate Caps

4.1 Identification Strategy

The main identification strategy of the paper is the difference in difference methodology using the variation
of the pre-regulation interest rate. Since the cap is uniform at 13% across all over Bangladesh, pre-regulation
interest rate creates a variation of the treatment intensity. I investigate the differential responses in the
equilibrium credit supply and other outcome variables associated with the differential change of branch-level
interest rate.

Figure 2 visually illustrates the difference-in-difference strategy. I stratify branches based on the average
interest rates for manufacturing LMEs in 2009q1 (between 11 and 13%, 13 and 14%, 14 and 15%, and 15
and 17%). Panel A presents the transitions of the average interest rates of these four categories of branches.
Before the introduction of the caps in 2009q2, the average interest rates in different strata move in almost
a parallel manner. On the other hand, after 2009q2 when the caps are introduced, branches that used to
charge higher interest rates reduce their interest rates more, and the gaps of the interest rates between these
branches continue to decrease over time until 2010q4.16 When the caps on working capital to LMEs are lifted
in 2011q1, the differential interest rates partially go back. When the caps on term loans are lifted in 2012q1,
there are no differential increases of interest rates, though the level of the interest rate go up for all strata.
The differences between 2011 and 2012 are likely to be driven by the introduction of the cap on the spread
between lending rate and deposit rate on January 22, 2012, right after the removal of the cap for term loans
to LMEs. Such policies would have a force to equalize the interest rate across branches within a bank.

Panel B and C of Figure 2 show the transitions of the log outstanding amounts and the log of the number
of outstanding loans for the same strata of branches as in Panel A. In these two graphs, I normalize the
variables by the values in 2009q1. As the gaps of the average interest rates decreased due to the cap (Panel
A), branches which used to charge higher interest rate, especially those between 15 and 17% in 2009q1,
increase the log outstanding amount more than the branches with lower interest rate in 2009q1. On the other
hand, even after the caps on working capital to LMEs are lifted and the gap of the interest rates increase
again in 2011q1 (Panel A), the increase of the outstanding amounts for the high-pre-regulation-interest-rate
branches does not dissipate at all. A similar pattern is recognized for the number of outstanding loans.

4.2 Regression Results

4.2.1 Short-term and Long-term Impacts on Credit Supply

I first show the results based on the difference in difference method using all the time periods of the data. The
results are informative about the short-term and long-term impacts of the policy, especially the persistent
effects after the policy is lifted.

16As is explained in Section 2.2, some possible explanations of the gradual response are either because banks were slow to
respond, or banks have thought that the cap did not apply to the contracts which started before the introduction of the cap.
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The regression equation is specified as follows:

yit =
∑

s

βsTrti × 1[t = s] +BranchFEi +QuarterFEt + εit (1)

where i indicates a branch and t indicates a quarter. Trti is the average interest rate in 2009q1 minus 13%
if it is above 13%, and 0 if it is less than 13%. 1[t = s] indicates the dummy variable that takes 1 if the time
period is equal to s. Throughout the paper, I cluster the standard errors at the branch level.

Figure 3 plots the regression coefficients and their confidence intervals. Panel A shows the results on the
interest rates, which confirms the pattern described in Section 4.1; there is a large negative and significant
reduction of the interest rates for high pre-regulation interest rate branches. In particular, one percentage-
point increase of the interest rate in 2009q1 induces about 0.8 percentage-points reduction of the interest
rate in 2010q4, implying that most of the branch-level interest rate variation in 2009q1 was washed away by
2010q4. On the other hand, when the cap on working capital to LMEs is lifted in 2010q4, the differential
interest rates go back significantly, though they do not go back up to the point of 2009q1. There are no
significant impacts on the differential interest rates when the cap for term loans are lifted in 2012q1. As is
explained in Section 4.1, this may be driven by the cap on the spread between lending rate and deposit rate
right after the removal of the cap.

Panel B and C plot the coefficients of the regression of the log outstanding amount and the log of the
number of outstanding loans. For both variables, there are minor insignificant pre-trends, and then there is
a sudden and persistent increase of the coefficients after 2009q2. On the other hand, the coefficients do not
go back to 0 even after the caps are lifted, especially for the outstanding amount. The coefficients in the
regression on the number of outstanding loans show some decrease, although it does not happen instantly
upon the removal of the caps.

Table 3 shows the same results in the regression table format. The magnitude of the impacts are large.
For example, the coefficients on treatment variables times the dummy variables which takes 1 if 2010q1-4
show that for 0.76 percentage points reduction of the average interest rate, outstanding amount increases by
17%, and the number of loans increases by 11% in 2010 q1-q4.

4.2.2 Impacts of Introduction and Removal of the Caps

In this section, I investigate the impacts of the policy for the implementation and elimination of caps sepa-
rately. To study this, I run the following regression:

yit = βTrti × 1[s > TP olicyChange] +BranchFEi +QuarterFEt + δTrti × (t− TP olicyChange) + εit (2)

where TP olicyChange indicates the quarter of the policy change, and BranchFEi is the branch fixed effects
and QuarterFEt is the quarter fixed effects. The samples of the regression is four quarters of pre- and post-
periods.

To translate the policy impacts to the change of interest rates, I also run the following IV regression

yit = βIntRateit +BranchFEi +QuarterFEt + δTrti × (t− TP olicyChange) + εit (3)

with Trti × 1[s > TP olicyChange] as the instrument for IntRateit, where IntRateit indicates the average
interest rate.

Table 4 shows the results. Panel A shows the regression results of the introduction of the caps, and Panel
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B provides the results of their removal. For the removal of the caps, I only conduct the analysis for the first
timing of the removal of the cap on March 9, 2011. This is because there is no significant differential change
of the interest rate for the second timing of the removal of the caps on January 4, 2012, as is explained in
the previous sections.

The first 5 columns of Table 4 are the results with branch fixed effects and quarter fixed effects. The
interest rates significantly decrease upon the introduction (Column 1, Panel A) and increase upon the removal
(Column 1, Panel B). In comparison, outstanding amount and the number of outstanding loans significantly
increases (Column 2 and 3, Panel A), while they decrease only insignificantly upon its removal (Column
2 and 3, Panel B). Consequently, the IV coefficients imply that 1 percentage point increase of the branch-
level average interest rate due to the introduction of the cap significantly increases the outstanding amount
by 35% (Column 4, Panel A) and the number of loans by 28% (Column 5, Panel A), while 1 percentage
point decrease of the branch-level interest rates due to the removal of the cap insignificantly decreases the
outstanding amount by 11% (Column 4, Panel B), and the number of aggregate loans by 15% (Column 5,
Panel B). The latter coefficients are insignificant yet precisely estimated compared to Columns 4 and 5 in
Panel A.

Column (6) to (8) report the results of the regression with bank-quarter fixed effects in replace of quarter
fixed effects. This effectively makes the comparison within the banks. The impact of the introduction on the
interest rate is significantly negative (Column 6, Panel A), while the impact of the removal is insignificantly
positive (Column 6, Panel B). This implies that although branches with higher pre-regulation interest rate
than other branches of the same bank decrease the interest rate more when the cap is introduced, the
differential do not go back when the cap is lifted. The IV coefficients of the interest rate on credit supply
with bank-quarter fixed effects are significantly negative and of similar magnitude with just quarter fixed
effects (Column 7 and 8, Panel A). The IV coefficients when the policy is lifted are minor and insignificant,
while this is likely to be due to the weak IV problem (Column 7 and 8, Panel B).

Column (9) to (11) report the results of the regression with district-quarter fixed effects in replace of
quarter fixed effects. This makes the comparison across branches within the same districts. If there is
any difference from the results with just quarter fixed effects, it can be either driven by unobserved district-
quarter level heterogeneity, or the substitution, i.e. some borrowers moved from control branches to treatment
branches when the policy is introduced. The results show that although the point estimates of the IV
coefficient for the log outstanding amount is slightly higher (0.43; Column 10, Panel A) than the coefficient
with just quarter fixed effects (0.35; Column 10, Panel A) , the difference is not significant considering the
standard error. This suggest that the substitution does not drive the main results.17

4.2.3 Robustness Checks

Placebo with Loans for Consumer Goods. As is explained in Section 2, loans for consumer goods are
not subject to the caps. Panel B of Figure 1 already confirms that there are no aggregate impacts on the
interest rate profiles of this category of loans. Here, I run the same regression as Equation (2), keeping the
treatment variables defined by the interest rate of manufacturing LMEs in 2009q1, but changing the outcome
variables to those of the loans for consumer goods.

Table 5 provides the results. Samples are now selected as branches which supply at least one borrowers in
both manufacturing LMEs and loans for consumer goods in all the periods between 2008q1 to 2013q2. There

17Of course if the aggregation level is larger or smaller than the geographic level where the substitution may occur, controlling
for the district-quarter fixed effects do not provide a perfect test for substitution. Therefore, I take this as only suggestive
evidence.
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is no significant impact on neither the interest rate and the credit supply. This is a suggestive evidence that
there is no branch-specific confounders of the interest rate and credit supply.

Other Robustness Checks. Table 6 reports the results of other robustness checks. Each column indicates
each robustness check, and each row represents different regressions (Equations (2) and (3)).

Column (2) and (3) report the robustness checks to omit some types of banks. Column (2) conducts the
analysis only with the private banks. As is illustrated in Section 4.1, private banks tend to charge higher
interest rate in 2009q2. This implies that some of the results so far may be driven by the comparison of
private banks versus other banks. The results of Column (2) shows that the comparison within the private
banks yield the same results. Column (3) excludes Islamic banks, and the results are robust to this omission
as well.

Column (4) and (5) report the robustness checks to change the treatment variables. Column (4) changes
the treatment variable to be the proportion of loans over 13% in 2009q1 from the average interest rate in
2009q1. When the policy is introduced (Column 4, Panel A), branches with higher proportion of loans over
13% in 2009q1 are significantly more likely to reduce the interest rate, while IV coefficients lose significance
with limited change of the point estimates. This can be explained by the presence of the heterogeneity of the
treatment effects, and the compliers which are induced by the treatment defined by the treatment defined by
the average interest rate in 2009q1 have lower variance in their treatment effects than the compliers induced
by the proportion of loans over 13% interest rate. In any case, the pattern that the IV coefficients are larger
for Panel A than Panel B still holds. Column (5) defines the treatment variables to be the average interest
rate in 2008q3 to 2009q1. When the policy is introduced (Column 5, Panel A), branches with larger treatment
variables are significantly more likely to reduce the interest rate, while IV coefficients lose significance and
the point estimates are now smaller than the baseline in Panel A. This suggests that the branches which
changed the interest rate before the regulation is the important drivers of the significant and large impacts.

4.2.4 Impacts on Defaults, Revenue and Profit

So far I have presented the results about the impacts on credit supply. The next question is whether the
change of interest rate and credit supply affects the default rate, the revenue and the profit. These pieces of
information are informative about the mechanism on why there is a positive and persistent impact on credit
supply.

One problem of looking at these variables is that all of them are only available as stock measures. For
example, I only observe the proportion of classified loans at each branch in each periods, not the proportion
of loans which will be classified in the future. With this nature of the data, it is not suitable to investigate
the impact only around the policy change as in Specifications (2) and (3). Rather, I only show the results
based on Specification (1).

Figure 4 plots the regression coefficients of Equation (1) on the proportion of classified loans, revenue and
profit.18 Revenue is defined as the weighted sum of outstanding amount of all loans at each branch where
the weight is the net interest rate divided by the gross interest rate. The division by the gross interest rate
effectively assume that the maturity of all the loans are for one year. Profit is defined similarly, except that
the weight is now the net interest rate minus the return of 1-year treasury bills in each quarter divided by
the gross interest rate. As is already explained, banks in Bangladesh tend to hold more 1-year treasury bills
than the SLR requirement. Hence, it is a good proxy for the marginal cost of loans.

18Table 7 reports the same results in the regression table formats.
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Panel A shows that the proportion of classified loans increase by around 2 percentage points for treat-
ment branches in the long run. Since the average proportion of classified loans is around 8%, this is a big
proportional change of classified loans. However, it is not large in terms of the proportional change of the
non-classified loans. Since what matters for the revenue and the profit is the latter, the change of the default
rates has negligible impacts on these variables.

Panel B and C show the results on revenue and profits, which confirms the observation above. Revenue
increases as soon as the policy is introduced and it does not decrease even after the policy is lifted, due to
large and persistent increase of the credit supply and limited effects of the interest rate and the default rates.
Profit decreases right after the introduction of the policy due to large proportional reduction of the profit
margin (interest rate minus the return of 1-year treasury bills). On the other hand, after the policy is lifted,
profit increases relative to the control groups, due to the decrease of the interest rate gap.

5 Model

In this section, I establish a model that explain the empirical results. In the model, banks are facing
borrowers with unknown types over two periods. If a bank lends to a borrower in the first period, the type
of the borrower is perfectly revealed to the lender. Hence, banks have some value from “experimentation” of
the borrowers, i.e. lend to a borrower in the first period and extract the rents in the second period. However,
due to the market power in the first period, banks have an incentive to keep the interest rate high and do
not experiment on borrowers. In such a case, an interest rate cap in the first period may “force” banks to
experiment on new borrowers. Consequently, equilibrium credit supply increases in both periods, the default
rate increases for the first period, and per-period profit of the bank decreases in the first period and increases
in the second period. All of these findings are consistent with the reduced form evidence in the previous
section.

Below I set up the model formally. There are two time periods. There are two types of agents; banks
and borrowers. Both agents live in both periods. Both agents have discount factor β. Each borrower has a
discrete project that returns R1 with probability p and 0 with probability 1 − p from 1 unit of input in the
first period. If the project succeeds in the first period (returns R1), borrowers have a project with constant
return R2 from 1 unit of input in period 2. Otherwise she has no projects in period 2. Borrowers are not
endowed with sufficient wealth and any savings technology, hence they need to borrow from the banks to
invest in the project in both periods. When borrower i borrows from a bank, they must pay an one-time
fixed cost ηi in period 1, which potentially depends on i. In particular, I assume that ηi ∼ U [0, 1].

I assume that there are two banks, A and B. In addition to the one-time fixed cost ηi, borrowers also
needs to pay one-time travel cost to bank A or B, depending on from which bank borrower i borrows. In
particular, the cost for going to bank A (or B) in the first period is γui (or γ(1 − ui)), where ui ∈ [0, 1]
and γ denotes the degree of competition. Bank A, B sets the interest rate rA

1 , rB
1 correspondingly. This is a

standard specification of the competition on the Hoteling line.
In the second period, for those borrowers whose projects succeeded in period 1, the bank can capture α

fraction of the rents in per-borrower profit is α(R2− c). This assumptions follow Petersen and Rajan (1995).
The decision of the borrower to take up bank A, B can be described as follows. The return for the

borrower i from borrowing from Bank A is p(R1 − rA) − ηi − γui + βpα(R2 − c), and that from bank B is
p(R1 − rB)− ηi − γ(1− ui) + βpα(R2 − c). If the borrower does not take up the loan in period 1, her return
is 0. Borrower i choose the option with the highest return.
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Proposition 1. There exist a unique symmetric equilibrium. Furthermore, the equilibrium interest rate r∗

is increasing in γ and decreasing in α.

Although I have assumed a specific structure on the competition, the model can be thought of as capturing
two different degrees of competition, ex-ante and ex-post competition. γ captures the ex-ante market power
of each bank, i.e. low γ implies less power of each bank to manipulate market interest rate. The model which
is considered in Petersen and Rajan (1995) only incorporates ex-post competition. The model here highlights
the fact that the two different degrees of competition have opposite forces for shaping an equilibrium.

It is straightforward to think about the implication of the interest rate cap in this model.

Proposition 2. The introduction of the cap r < r∗ will increase the aggregate credit supply in both periods.
Moreover, bank’s per-period profit decreases in period 1 and increases in period 2.

Lastly, I consider the implications to the social welfare.

Proposition 3. Under the assumptions specified in Proposition 2, the interest rate cap increases the social
welfare.

6 Conclusion

In this paper, I study the short-term and long-term impacts of the interest rate caps in Bangladesh. Using
the branch-level variation of pre-regulation interest rates and loans for consumer goods as a placebo, I find
that the introduction of the interest rate caps significantly increased the aggregate outstanding amounts,
though the removals of the caps had minor negative impacts. In particular, 1 percentage point increase in
pre-regulation interest rate induces 17% increase of the outstanding amounts and 11% increase of the number
of outstanding loans after 1 year. These positive impacts of credit supply do not dissipate after the caps are
lifted. I also find that the proportion of classified loans increases over time, and accounting profit decreases
during the regulation period and increases after the cap is lifted.

In light of the empirical findings, I develop a simple model that explains all the empirical findings above.
In the model, banks face borrowers of unknown types over two periods. If a bank lends to a borrower in the
first period, the type of the borrower is perfectly revealed to the lender. Hence, banks have some value from
“experimentation” of the borrowers, i.e. lend to a borrower in the first period and extract the rents in the
second period. However, due to the market power in the first period, banks have an incentive to keep the
interest rate high and do not experiment on borrowers. In such a case, an interest rate cap in the first period
may “force” banks to experiment on new borrowers. Consequently, equilibrium credit supply increases in
both periods, the default rate increases for the first period, and per-period profit of the bank decreases in
the first period and increases in the second period. The model, together with the empirical findings, imply
that the interest rate cap improves welfare by enhancing socially-profitable experimentation of borrowers.
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Figure 1: Aggregate Transition of Interest Rate

Panel A. Loans for Manufacturing Large and Medium Enterprises (Manufacturing LMEs)

Panel B. Loans for Consumer Goods

Note: Each bin corresponds to the proportion of aggregate outstanding amount of loans at each particular
interest rate across all Bangladesh.The interest rate cap at 13% is introduced to LMEs on April 9, 2009 and
lifted on March 9, 2011 (for working capital) and on January 4, 2012 (for term loans). The cap was not
introduced to loans for consumer goods.
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Figure 2: Differential Impacts of the Cap on Interest Rate and Credit Supply across Branches

Panel A. Average Interest Rate

Panel B. Log Outstanding Amount

Panel C. Log Number of Outstanding Loans

Note: Quarterly average values of interest rate (Panel A), log outstanding amount (Panel B), log number of
outstanding loans (Panel C) for branches at different average interest rate in 2009q1 are shown. The number
of branches at different strata are 82 (between 11 and 13%), 118 (between 13 and 14%), 264 (between 14%
and 15%), and 140 (between 15 and 17%). In Panel B and C, all the variables are normalized at the value of
2009q1. The interest rate cap at 13% is introduced to LMEs on April 19, 2009 (2009q2) and lifted on March
9, 2011 (2011q1; for working capital) and on January 4, 2012 (2012q1; for term loans).
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Figure 3: Branch-level Impacts of the Cap on Interest Rate and Credit Supply

Panel A. Average Interest Rate

Panel B. Log Outstanding Amount

Panel C. Log Number of Outstanding Loans

Note: The regression coefficients of the treatment intensity (average interest rate at 2009q1 minus 13% if
it is above 13 % and 0 otherwise) times quarter dummy controling for quarter and branch fixed effects are
reported (2009q1 is omitted as a baseline). The interest rate cap at 13% is introduced to LMEs on April 19,
2009 (2009q2) and lifted on March 9, 2011 (2011q1; for working capital) and on January 4, 2012 (2012q1;
for term loans). Samples are 604 branches with positive credit supply to large and medium manufacturing
enterprises in all sample periods. Standard errors are clustered at the branch level.
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Figure 4: Branch-level Impacts of the Cap on Defaults, Revenue and Profit

Panel A. Proportion of Classified Loans

Panel B. Log Revenue

Panel C. Log Profits

Note: The regression coefficients of the treatment intensity (average interest rate at 2009q1 minus 13% if
it is above 13 % and 0 otherwise) times quarter dummy controling for quarter and branch fixed effects are
reported (2009q1 is omitted as a baseline). The interest rate cap at 13% is introduced to LMEs on April 19,
2009 (2009q2) and lifted on March 9, 2011 (2011q1; for working capital) and on January 4, 2012 (2012q1;
for term loans). Revenue is defined as the weighted sum of outstanding amount of all loans at each branch
where the weight is the net interest rate divided by the gross interest rate. The division by the gross interest
rate effectively assume that the maturity of all the loans are for one year. Profit is defined similarly, except
that the weight is now interest rate minus the return of 1-year treasury bills in each quarter divided by the
gross interest rate. Samples are 604 branches with positive credit supply to large and medium manufacturing
enterprises in all sample periods. Standard errors are clustered at the branch level.
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Figure 5: Market Demand of Credit in Period 1
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Table 1: Descriptive Statistics

Panel A: Time-Varying Variables
Pre-regulation During-regulation Partially Lifted Post-regulation

(2008q1-2009q1) (2009q2-2010q4) (2011q1-2011q4) (2012q1-2013q2)

IntRate 14.1 12.9 13.9 15.4
[11.7, 15.9] [11.4, 14.8] [11.7, 16.3] [13.0, 17.5]

Amount 10182.0 12855.1 15896.2 19569.0
[27.5, 45241.0] [49.0, 54706.5] [80.5, 63948.0] [84.0, 78321.0]

Count 92.1 116.8 125.2 140.4
[2, 354] [3, 452] [3, 449] [3, 512]

Panel B: Time-Invariant Variables
Number of Branches and Banks by Types of Banks (No of Banks in Parenthesis)
PCBs 470 (28)
FCBs 21 (9)
SCBs 68 (4)
DFIs 45 (2)
Total 604 (43)

Number of Branches by Districts
Dhaka 331
Chittagong 107
Others 166

Note: Panel A reports the interest rate (IntRate), outstanding amount (Amount), number of outstanding
loans (Count) in different time periods. Squared brackets indicate the 5 and 95 percentile of the distribution.
Amount of loans are in the unit of 100,000 BDT. The interest rate cap at 13% is introduced to LMEs on April
19, 2009 (2009q2) and lifted on March 9, 2011 (2011q1; for working capital) and on January 4, 2012 (2012q1;
for term loans). Panel B reports the number of branches and banks by the types of banks and districts.
PCBs indicate private banks, FCBs indicate foreign banks, SCBs indicate State-Owned Commercial Banks,
and DFIs indicate State-Owned Development Financial Institutions. There are 64 districts in Bangladesh.
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Table 2: Determinants of Pre-regulation Interest Rate

(1) OLS (2) OLS (3) OLS (4) OLS (5) OLS
IntRate in 2009q1

Dummy (FCBs) -1.03***
(0.20)

Dummy (SCBs) -1.61***
(0.12)

Dummy (DFIs) -2.02***
(0.14)

log Branch Num -0.06** -0.08
(0.03) (0.07)

Dummy (Dhaka) 0.08 0.09
(0.72) (0.72)

Dummy (Chittagong) 0.31 0.31
(0.73) (0.73)

Population Density 0.01
(0.23)

Literacy Rate 0.06
(1.05)

Constant 14.60*** 14.23*** 14.56*** 14.59*** 14.55***
(0.04) (0.03) (0.14) (0.32) (0.80)

Bank FE X X X X
District FE X

R-sq 0.383 0.551 0.556 0.556 0.598
Observations 604 604 604 604 604

Note: OLS regression results of the average interest rate in 2009q1 to large and medium manufacturing en-
terprises on different variables are reported.Samples are 604 branches with positive credit supply to large and
medium manufacturing enterprises in all sample periods. FCBs indicate foreign banks, SCBs indicate State-
Owned Commercial Banks, and DFIs indicate State-Owned Development Financial Institutions. Omitted
categories for the banks are private banks (PCBs). * p< 0.1, ** p$<$ 0.05, *** p $<$ 0.01.
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Table 3: Regression Results of the Branch-level Impacts of the Cap on Interest Rate and Credit Supply

(1) OLS (2) OLS (3) OLS
Int Rate lnAmount lnCount

Trt X Pre Regulation -0.08*** -0.03 -0.00
(2008q1-4) (0.03) (0.03) (0.03)

Trt X Pre Regulation 0 0 0
(2009q1, baseline) - - -

Trt X During Regulation -0.46*** 0.11*** 0.07**
(2009q2-4) (0.04) (0.03) (0.03)

Trt X During Regulation -0.76*** 0.17*** 0.11***
(2010q1-4) (0.03) (0.04) (0.04)

Trt X Partially Lifted -0.47*** 0.18*** 0.13***
(2011q1-4) (0.06) (0.05) (0.05)

Trt X Post Regulation -0.52*** 0.26*** 0.08
(2012q1-2013q2) (0.06) (0.06) (0.06)

Branch FE X X X
Quarter FE X X X

Number of Branches 604 604 604
Number of Banks 43 43 43

Number of Quarters 22 22 22
Observations 13288 13288 13288

Note: The regression coefficient of the treatment intensity (average interest rate of manufacturing LMEs in
2009q1 minus 13% if it is above 13% and 0 otherwise) times time dummy controling for quarter and branch
fixed effects are reported (2009q1 is omitted as a baseline). The interest rate cap at 13% is introduced to
LMEs on April 19, 2009 (2009q2) and lifted on March 9, 2011 (2011q1; for working capital) and on January
4, 2012 (2012q1; for term loans). Samples are 604 branches with positive credit supply to large and medium
manufacturing enterprises in all sample periods. Standard errors are clustered at the branch level. * p< 0.1,
** p$<$ 0.05, *** p $<$ 0.01.
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Table 4: Regression Results of the Branch-level Impacts of the Cap on Interest Rate and Credit Supply around the Policy Change

(1) OLS (2) OLS (3) OLS (4) IV (5) IV (6) OLS (7) IV (8) IV (9) OLS (10) IV (11) IV
IntRate lnAmount lnCount lnAmount lnCount IntRate lnAmount lnCount IntRate lnAmount lnCount

Panel A: 2008q2-2010q1, Introduced = 1 after 2009q2

TrtXIntroduced -0.22*** 0.08** 0.06* -0.37*** -0.20***
(0.06) (0.04) (0.04) (0.07) (0.06)

Int Rate -0.35** -0.28* -0.35*** -0.28** -0.43** -0.28
(0.16) (0.16) (0.13) (0.11) (0.18) (0.17)

Branch FE X X X X X X X X X X X
Quarter FE X X X X X

Bank-Quarter FE X X X
District-Quarter FE X X X
First Stage F-stat 18.3 18.3 30.9 30.9 13.3 13.3

Observations 4832 4832 4832 4832 4832 4832 4832 4832 4832 4832 4832
Panel B: 2010q1-2011q4, Lifted = 1 after 2011q1

TrtXLifted 0.32*** -0.04 -0.05 0.12 0.27***
(0.07) (0.03) (0.03) (0.08) (0.07)

Int Rate -0.11 -0.15 -0.11 0.07 -0.17 -0.15
(0.09) (0.09) (0.36) (0.33) (0.11) (0.11)

Branch FE X X X X X X X X X X X
Quarter FE X X X X X

Bank-Quarter FE X X X
District-Quarter FE X X X
First Stage F-stat 25.2 25.2 2.3 2.3 16.0 16.0

Observations 4832 4832 4832 4832 4832 4832 4832 4832 4832 4832 4832
Note: The regression coefficient specified in Equation (2) for OLS and Equation (3) for IV are reported. The interest rate cap at 13% is introduced to
LMEs on April 19, 2009 (2009q2) and lifted on March 9, 2011 (2011q1; for working capital) and on January 4, 2012 (2012q1; for term loans). Samples
are 604 branches with positive credit supply to large and medium manufacturing enterprises in all sample periods. Standard errors are clustered at
the branch level. * p< 0.1, ** p$<$ 0.05, *** p $<$ 0.01.
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Table 5: Placebo with Loans for Consumer Goods

(1) OLS (2) OLS (3) OLS
IntRate lnAmount lnCount

Panel A: 2008q2-2010q1, Introduced = 1 after 2009q2

TrtXIntroduced 0.13 0.04 -0.02
(0.11) (0.06) (0.04)

Branch FE X X X
Quarter FE X X X

Observations 3016 3016 3016
Panel B: 2010q1-2011q4, Lifted = 1 after 2011q1

TrtXLifted -0.02 0.08 0.05
(0.08) (0.08) (0.04)

Branch FE X X X
Quarter FE X X X

Observations 3016 3016 3016
Note: The regression coefficients of the treatment intensity (average interest rate of manufacturing LMEs in
2009q1 minus 13% if it is above 13% and 0 otherwise) on the outcome variables of the loans for consumer
goods are reported. The interest rate cap at 13% is introduced to LMEs on April 19, 2009 (2009q2) and lifted
on March 9, 2011 (2011q1; for working capital) and on January 4, 2012 (2012q1; for term loans). Standard
errors are clustered at the branch level. Samples are 604 branches with positive credit supply to both large
and medium manufacturing enterprises and loans for cosumer goods in all sample periods. * p< 0.1, ** p$<$
0.05, *** p $<$ 0.01.
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Table 6: Other Robustness Checks

sample selection treatment definition

(1) Baseline
(2) Only
Private
Banks

(3) Excluding
Islamic
Banks

(4) prop of
loans >=13%
in 2009q1

(5) [Avg Rates
bw 2008q3-
2009q1-13%]+

Panel A: 2008q2-2010q1, Introduced = 1 after 2009q2

OLS: IntRate on TrtXIntroduced -0.22*** -0.38*** -0.23*** -0.47*** -0.22***
(0.06) (0.05) (0.06) (0.13) (0.06)

IV: lnAmount on IntRate -0.35** -0.44** -0.36** -0.34 -0.23
(0.16) (0.20) (0.17) (0.22) (0.17)

IV: lnCount on IntRate -0.28* -0.28* -0.34** -0.23 -0.12
(0.16) (0.17) (0.17) (0.23) (0.16)

First Stage F-stat 18.3 11.1 16.1 15.3 16.6
Observations 4832 3760 3904 4832 4832

Panel B: 2010q1-2011q4, Lifted = 1 after 2011q1

OLS: IntRate on TrtXLifted 0.32*** 0.23** 0.37*** 0.75*** 0.32***
(0.07) (0.10) (0.07) (0.15) (0.07)

IV: lnAmount on IntRate -0.11 -0.22 -0.07 -0.10 -0.09
(0.09) (0.19) (0.08) (0.10) (0.08)

IV: lnCount on IntRate -0.15 -0.12 -0.08 -0.04 -0.18*
(0.09) (0.17) (0.08) (0.10) (0.09)

First Stage F-stat 25.2 6.3 30.0 27.0 24.5
Observations 4832 3760 3904 4832 4832

Note: The regression coefficient specified in Equation (2) for OLS and Equation (3) for IV are reported. Each column indicates the a conducted
robustness check, and each row represents a different regression. All specifications control for the branch FE, quarter FE, and the treatment variable
times the linear time trend. The interest rate cap at 13% is introduced to LMEs on April 19, 2009 (2009q2) and lifted on March 9, 2011 (2011q1; for
working capital) and on January 4, 2012 (2012q1; for term loans). Standard errors are clustered at the branch level. * p< 0.1, ** p$<$ 0.05, *** p
$<$ 0.01.
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Table 7: Regression Results of the Branch-level Impacts of the Cap on Default, Revenue, and Profit

(1) OLS (2) OLS (3) OLS
PropClassified lnRevenue lnProfit

Trt X Pre Regulation -0.00 -0.03 -0.07*
(2008q1-4) (0.01) (0.04) (0.04)

Trt X Pre Regulation 0 0 0
(2009q1, baseline) - - -

Trt X During Regulation 0.00 0.08** -0.05
(2009q2-4) (0.00) (0.04) (0.04)

Trt X During Regulation 0.00 0.12*** -0.06
(2010q1-4) (0.01) (0.04) (0.05)

Trt X Partially Lifted 0.02** 0.12** 0.01
(2011q1-4) (0.01) (0.05) (0.05)

Trt X Post Regulation 0.02** 0.18*** 0.14**
(2012q1-2013q2) (0.01) (0.06) (0.06)

Branch FE X X X
Quarter FE X X X

Number of Branches 604 604 604
Number of Banks 43 43 43

Number of Quarters 22 22 22
Observations 13288 13288 13288

Note: The regression coefficient of the treatment intensity (average interest rate of manufacturing LMEs in
2009q1 minus 13% if it is above 13% and 0 otherwise) times time dummy controling for quarter and branch
fixed effects are reported (2009q1 is omitted as a baseline). The interest rate cap at 13% is introduced to
LMEs on April 19, 2009 (2009q2) and lifted on March 9, 2011 (2011q1; for working capital) and on January
4, 2012 (2012q1; for term loans). Samples are 604 branches with positive credit supply to large and medium
manufacturing enterprises in all sample periods. Standard errors are clustered at the branch level. * p< 0.1,
** p$<$ 0.05, *** p $<$ 0.01.
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