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Macroprudential Policies in Peru: The effects of Dynamic Provisioning and Conditional Reserve RequirementsElias Minaya∗ José Lupú† Central Reserve Bank of Peru Central Reserve Bank of Peru elias.minaya@bcrp.gob.pe   jose.lupu@bcrp.gob.pe Miguel Cabello‡ Central Reserve Bank of Peru miguel.cabello@bcrp.gob.pe 
AbstractOver the past decade, credit has grown significantly in Peru, a small and partially dollarised economy, and the mounting credit risk attached to foreign currency credit created severe challenges for financial regulators. This paper assesses the effectiveness of two macroprudential measures implemented by regulators: dynamic provisioning, to reduce the procyclicality of credit and conditional reserve requirements, to diminish the degree of dollarisation of the economy. Using credit register data that covers the period of 2004-2014, we find evidence that dynamic provisioning has decelerated the rapid growth of commercial bank lending. Moreover, mortgage dollarisation declined significantly after the implementation of the conditional reserve requirement scheme.1 

∗ Head, Department of Financial System Analysis.  † Senior Economist, Department of Financial System Analysis. ‡ Economist, Department of Monetary Policy. 1 Paper produced as part of the BIS Consultative Council for the Americas (CCA) research project on “The impact of macroprudential policies: an empirical analysis using credit registry data” implemented by a Working Group of the CCA Consultative Group of Directors of Financial Stability (CGDFS). The authors would like to thank to Leonardo Gambacorta, Paul Castillo, Derry Quintana, Jose Luis Bustamante and participants at the CGDFS Working Group for their useful comments and suggestions. The views expressed in this paper are those of the authors and do not necessarily reflect those of the Central Reserve Bank of Peru nor of the Bank for International Settlements. 
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1 Introduction This paper assesses the effects of macroprudential tools on a partially dollarised economy, such as Peru, in which banks can grant loans in both domestic and foreign currency. Such a partly dollarised banking system can be vulnerable to an abrupt weakening of the national currency against the US dollar, because there are important currency mismatches in debtors' incomes and expenses as well as in their assets and liabilities. In fact, a sharp depreciation of domestic currency can lead to substantially higher principal and interest payments for debtors that have incomes and assets denominated mainly in local currency. This is known in the literature as the balance sheet effect. In the case of Peru, favourable economic conditions and flexible bank lending standards led to a strong credit growth. For example, total credit grew at 39% annually in 2008, more than five times the growth of gross domestic product (GDP). In that context, macroprudential policies were introduced with the aim of reducing the procyclicality of credit and the degree of dollarisation. Jimenez, Ongena, Peydró and Saurina (2009) explored the effects of overnight interest rates and the stance of monetary policy on the risk-taking behaviour of banks in their allocation of credit. Their findings suggest that low short-term interest rates – in periods that were previous to loan origination – caused a relaxation of lending standards as banks granted loans to riskier clients (ie with a higher default probability). In this context, macroprudential policies can be introduced with the aim of limiting excessive credit growth and balance sheet expansion in order to preserve financial stability, and as complements to monetary policy. For instance, dynamic provisioning was one of the macroprudential instruments implemented one year before the Central Reserve Bank of Peru reduced its policy rate to a very low level (1% in 2009). In addition, the central bank introduced conditional reserve requirements (RR) as a macroprudential tool aimed at curbing excessive growth of credit in foreign currency (given low interest rates in international markets). A number of Latin American countries introduced a variety of macroprudential instruments over the past few decades (see Tables 1, 2 and 3). For example, Colombia introduced countercyclical reserve requirements during 2007–2008 to limit liquidity risk, and introduced marginal reserve requirements and a dynamic provisioning scheme to stabilise credit growth in late 2007. The Colombian authorities also established liquidity ratio restrictions in 2009 to limit liquidity risk. In the case of Mexico, the authorities established dynamic provisioning in 2011. On the other hand, Argentina y Brazil, have not set up dynamic provisioning yet, but imposed limits on loan to value (LTV) for mortgage. In spite of the advances in the design and application of macroprudential instruments by central banks and financial regulators, there has been little empirical research on the effects of macroprudential instruments on credit dynamics.   
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  Table 1: Capital based instruments 
  

Dynamic  Pro-visioning 
Limits  on 
dividend 
distribution 

Other capital-based tools 

Argentina No Yes (2010, 2012) Changes in risk weights for specific operations Brazil No No Change of risk weights for some types of loans Chile No No No Colombia Yes (2007) Yes (2008) Higher LGD for some consumer loans in 2011 Mexico Yes (2011) No No Peru Yes (2008) No Yes (on specific operations 2010, 2012) Note: The number in brackets indicates the year of modification or use of macroprudential instrument. Source: BIS Table  2: Asset based instruments 
  

LTV and DTI limits Limits  on 
exchange rate risk Limits on derivatives Argentina Yes (LTV for mortgages) Yes  Yes Brazil Yes (LTV for mortgages) Yes (2007) Yes (2011) Chile No Yes  No Colombia Yes (1999) Yes (2005) Yes(2007) Mexico No Yes (1997) Yes(2001) Peru Yes Yes (2010-2011) Yes(2011) Note: The number in brackets indicates the year of modification or use of macroprudential instrument. Source: BIS Table 3: Liquidity based instruments 

  

Countercyclical reserve 
requirements Liquidity ratios 

Argentina Yes (but not countercyclical) Yes (2008) 
Brazil Yes (2008, 2009, 2011, 2012) Yes. Liquidity measures and taxes on capital flows 
Chile No Yes 
Colombia Yes (2007) Yes (2008) 
Mexico No Yes 
Peru Yes (2010, 2011) Yes (1997, 2012) Note: The number in brackets indicates the year of modification or use of macroprudential instrument. Source: BIS  
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In this paper, the effects of dynamic provisioning and conditional reserve requirements on credit growth, dollarisation and bank asset quality are evaluated. This is done by means of a novel credit register data set covering a long period of time (2004–2014) and containing detailed information about outstanding loans (at the bank-debtor level). By using panel data techniques, we find that dynamic provisioning helps to decelerate the growth of commercial bank lending (with the growth rate being 1.4% lower than normal if the dynamic provisioning tool is activated). In a related piece of research, Jimenez, et al. (2012) found a coefficient of –2% for the growth of committed lending, given the implementation of a dynamic provisioning scheme. Regarding conditional reserve requirements on foreign currency mortgage lending in Peru, there is statistically significant evidence that this macroprudential tool reduces dollarisation. However, the results are mixed in the case of non-performing loans. This paper is organised as follows: section 2 presents a brief review of the literature; section 3 shows stylised fact relating to credit dynamics; section 4 describes the data set and variables used; section 5 documents the empirical strategy and its results; and, finally, section 6 presents a brief summary of our findings and sets out an agenda for future research. 
2 Literature review The 2008 financial crisis highlighted the need to change the financial regulatory framework of the research agenda, from one oriented to monitor bank's solvency to another orientated to a macroprudential perspective to reinforce a sound and safe banking system (Hanson, Kashyap and Stein (2010) and Shin (2010)). Similarly, Hanson, Kashyap and Stein (2010) show that a micro-prudential regulation seeks to restore individual tier capital ratio when an adverse shock dampens it and it is not concerned about how banks can achieve it. One stylised fact during the last financial crisis shows that a shrinking balance sheet, for example by selling assets, is easier than issuing equity in order to meet tier capital requirements. Shin (2010) states that in a booming economy, asset prices tend to rise, leading to an increment on credit risk. Thus, banks want to attract both domestic and foreign funding. This might cause a jump in the banking leverage ratio and banks tend to rely on non-core liabilities, causing both currency and maturity mismatches. Therefore, banks contract their balance sheet dramatically, sparking off a spiral process of reduction of asset prices and net worth when foreign funding becomes scarce. In an applied work, Claessens, Ghosh and Mihet (2014) explore how macroprudential policies have been effective in emerging and developed economies. They use a panel data set that covers 48 countries and 2 800 banks from 2000 to 2010, and control for endogeneity1. The authors find that macroprudential measures aimed to restrain borrowers' risk taking behaviour and limiting                                                              1 A country could adopt measures in addition to macroprudential policies to deal with systemic risk. 



5  

banks´ balance sheet growth such as Loan to Value (LTV), Debt to Income (DTI) or Reserve Requirement restrictions have a curbing effect on the growth of risky assets. On the contrary, the set of measures that encourage banks to build-up capital buffers, such as dynamic provisioning, exhibit slight effects. The results are similar if the sample is split between advanced and emerging economies, but in advanced economies measures oriented to limit borrowing are more effective at reducing asset growth than measures aimed to reduce available funds. In line with this work, Cerutti, Claessens and Laeven (2015) report a recent IMF survey about the use of macroprudential policies and their effects among 119 countries over the 2000-2013 period. They conclude that macroprudential policies are used mainly in emerging countries, instead of borrower-based policies in the case of advanced economies. Also, the effects of borrower-based measures are stronger than other macroprudential policies. Dynamic provisioning and countercyclical reserve requirements decelerate credit growth. Additionally, they find evidence of asymmetric effects of macroprudential policies: these measures are more effective on boom periods than during bust episodes. On the other hand, Drehmann and Gambacorta (2012) explore the effects of Basel III countercyclical capital buffers requirements through a counterfactual exercise, using information from 772 European banks between 1998 and 2009. The methodology computes additional capital requirements as if the Basel III regime would have been placed since 1986. Then, that additional requirements are put on a lending equation, controlling for macroeconomic factors and banking characteristics. They find that additional capital buffers requirements could moderate credit growth during boom periods. In particular, the cumulative reduction in the supply of credit over the period 1986 to 2007 would have been around 18 percent. For emerging markets, Bruno, Shim and Shin (2017) analyse the effects of macroprudential and capital flow policies on credit growth across 12 Asia-Pacific countries between 2004 and 2013. They examined 177 domestic macroprudential policies, such as LTV or DTI restrictions, and 152 capital flow management policies. The authors find that macroprudential and capital flow policies reduce both banking and bond inflows. Additionally, they find some evidence about spillover effects of these policies. For instance, bank inflow controls tend to increase international debt securities before 2007, and bond inflow controls tend to increase cross-border bank lending and domestic bank credit after 2009. Regarding the interaction between monetary and macroprudential policies, the authors suggest that macroprudential measures have a stronger effect if such policies are reinforced by the stance of monetary policy. Jimenez, Ongena, Peydró and Saurina (2012) analyse the impact of the Spain´s dynamic provisioning scheme on credit supply, using a credit register database provided by the Bank of Spain. In particular, they consider commercial and industrial loans (80 percent of total loans) granted to more than 100 000 non-financial companies by 175 banks in any given year. In the case of Spain, countercyclical provision is based on the comparison of the average of specific provisions over the last lending cycle with the current specific provision, so in good (bad) times, when non-
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performing loans are low (high), specific provisions are low (high) with respect to the average of the cycle provisions producing (drawing down) the dynamic provision funds, together with floor and ceiling values set for general loan loss provisions. The results suggest that dynamic provisions help to smooth credit supply cycles and in bad times have positive effects on firm credit availability, assets, employment and probability of survival. In the case of Latin American economies, Chan-Lau (2012) explores the impact of dynamic provisioning on bank solvency and credit procyclicality, using information of 14 large Chilean banks for the 2004-2010 period. The author analyses the solvency of those banks under two scenarios: (i) Chile´s provisioning scheme of 2011; (ii) dynamic provisioning as detailed in the work of Jimenez, et at. (2009). The main conclusion is that the dynamic provisioning scheme builds-up more capital buffers in order to cover loan losses than the current Chilean scheme. Additionally, she shows that credit and output lead the evolution of credit provisioning; therefore, credit provisioning could not have any effect on credit evolution. For the Uruguayan case, Dassatti and Peydró (2014) study the effects of a change of reserve and liquidity requirements on bank risk-taking behaviour. Using a credit register database and a difference-in-difference approach, they find that increases in reserve and liquidity requirements for distinct funding sources (deposits, short-term funding and others) reduce loan supply to the non-financial sector. This effect is asymmetric: larger banks are more capable to mitigate the effects of the lending channel. At firm level, higher reserve requirements increase their real costs, although the effect is also asymmetric: firms with better credit rating or with a better network with larger banks are able to reduce those costs. Many emerging economies under an Inflation Targeting regime have stopped using reserve requirements as a monetary policy instrument. However, these economies have actively used RRs on banking and non-banking liabilities to handle systemic risk. Tovar, García-Escribano and Vera (2012) remark the variety of purposes that RRs can achieve. First, RRs can be used for managing the credit cycle countercyclically. Second, they can be employed to improve the funding structure of banking system. For instance, the Peruvian scheme of RRs on foreign liabilities with short-term maturity has limited the banking system´s exposure to short-term debt. Third, RRs can substitute for traditional monetary policy in order to preserve financial stability. For example, many emerging economies raised their policy rate in a context of large capital inflows. This policy response, whose goal was to increase the cost of credit, could lead to more capital inflows because the yield of domestic assets could be higher than international ones and foster the expansion of loans. The authors show results that suggest limited effects of RRs on credit growth. Therefore, RRs should be reexamined regularly in order to preserve their effects on credit dynamic.    
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3 Credit dynamics and the Peru’s macroprudential toolkit In the last decade, credit to the private sector has grown steadily in Peru. The average growth rate of credit between 2004 and 2014 was around 15 percent. The highest growth rate was of 39 percent at the end of 2008, in a context of solid economic activity (the average growth rate of GDP was around 6 percent) and abundant international liquidity. In fact, international interest rates near to zero triggered great capital inflows to emerging markets.    Figure 1: Credit Growth (Var. % YoY) 

 
In this environment, Peruvian authorities implemented different macroprudential measures aimed to preserve financial stability. According to Chang and Choy (2014), those measures were to mitigate the following critical issues: credit procyclicality, exchange rate credit risk, and exposure to short-run capital inflows. The main measures adopted were as follows:  (i) The Superintendency of Banking, Insurance and Pension Funds (SBS), the home banking regulator and supervisor, established procyclical provisioning (see the dynamic provisioning scheme table); higher requirements of tier capital for loan in the consumption and mortgages credit segments, and an additional requirement for FX mortgages; tier capital requirements for exposition to FX credit risk; limits to FX exposure of financial institutions; limits on FX negotiation by pension fund companies. 
(ii) The central bank introduced higher reserves requirements in foreign currency; additional reserves requirements conditional to the dynamics of FX mortgages and automobile loans; and additional reserves requirements for deposits of foreigners and for short-term external debt.  
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Dynamic provisioning is part of generic provisions, but depends of the type of loan. Before July 2010, loans granted to firms were classified as microbusiness (firms with total debt in the financial system lower than US$ 30 000) and commercial (the rest of firms). In July 2010, the SBS stablished an accounting change creating more categories of firm loans: corporate, large companies, medium-size companies, small business and microbusiness (the SBS redefined this category for firms with total debt lower than US$ 6 000). That accounting change and other limitations about the microbusinesses database present a challenge in the study of the impact of macroprudential tool over the credit growth. Therefore, we chose to analyse only commercial loans with a minimum outstanding debt of one million soles (over US$ 300 000), which represent at least one quarter of the sample and cover around 80% of total commercial loans. 
Table 4: Provisioning Requirements (general and dynamic) for normal portfolio of credits to businesses 1/ (%) 

a)Applicable form December 2008 until June 2010 Business loans by type General provision rate Dynamic provision rate Unsecured loans Loans with selfquidating collateral  Comercial loans  0.70 0.45 0.30 Microbusinesses 1.00 0.50 0.00   
b) Applicable form July 2010 until now Business loans by type General provision rate Dynamic provision rate Unsecured loans Loans with selfquidating collateral  Corporate 0.70 0.40 0.30 Large companies 0.70 0.45 0.30 Medium-size enterprises 1.00 0.30 0.00 Small business 1.00 0.50 0.00 Microbusinesses 1.00 0.50 0.00 1/ Debtors that presents a liquid and strong financial position, with low debt and good ability to generate profits. Cash flow is not susceptible to a significant worsering 

 Chang and Choy (2014) sum up the dynamic provisioning scheme in Peru, whose rules of activation and deactivation depend on the GDP growth (Table 5). Thus, dynamic provisioning is activated or deactivated when the GDP growth rate crosses certain thresholds. When the rule is activated, dynamics provision rate is added to general provision rate to get stricter generic provision requirements.  



9  

Table 5: Dynamic provisioning scheme in Peru 
Activation rule Deactivation rule 1.    The average YoY GDP growth rate in the last 30 months changes from less than 5% to 5% or more 1.    The average YoY GDP growth rate in the last 30 months changes from a level equal or greater than 5% to one less than this threshold. 2.    When the average YoY GDP growth rate in the last 30 months exceeds 5%, and the average GDP growth rate in the last 12 months is higher by 2% to this same indicator calculated a year earlier   3. When the average YoY GDP growth rate in the last 30 months exceeds 5%, and 18 months have elapsed since the pro-cyclical rule was deactivated 

2.    The average YoY GDP growth rate in the last 12 months is lower by 4% to this same indicator calculated a year earlier 

Source: Chang and Choy (2014) To evaluate the effect of the dynamic provisioning scheme in Peru, first we describe how this tool has been activated and deactivated since 2008, year in which this scheme was introduced. The SBS activated the dynamic provision scheme in December 2008 during a context of a high GDP growth rate (at 9.1% that year) and a rapid increase of the rate growth of credit (at 39% annual in October 2008). Therefore, the scheme was activated following the second rule of activation which states an average GDP growth rate YoY of the last 30 months higher than 5% (8.7% in October 2008), and the average GDP growth rate YoY of the last 12 months higher by 2% to this same indicator a year earlier (2.5% in October 2008). The dynamic provision scheme was active until September 2009 (ten months). In June 2009, the average GDP growth rate YoY of the last 12 months was lower by 5.7% to this same indicator calculated a year earlier, meeting the second rule of deactivation. In 2010, Peruvian economy recovered after the international financial crisis allowing the activation of the dynamic provisions from October 2010 until November 2014 (50 months). This activation met the second rule which states an average GDP growth rate YoY of the last 30 months higher than 5% (5.86% in July 2010) and the average GDP growth rate YoY of the last 12 months higher by 2% to this same indicator a year earlier (2.04% in July 2010).   As can be noticed, the growth rate of GDP growth has a lag of two months, given delay in the official publication of this indicator. The periods of activation and deactivation rules are illustrated in Figure 2.  On the other hand, the SBS has established stricter and higher capital requirements for consumption loans and mortgages denominated in foreign currency to cope with higher foreign capital inflows since January 2013. In turn, Central Reserve Bank of Peru established in 2008 a 
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marginal reserve requirements on deposits of foreign financial entities in the banking system. This measure imposed a reserve requirement of 120% for liabilities with foreign financial entities.  Figure 2: Activation and deactivation rule of dynamic provisioning  

  That policy discouraged banks to take foreign short-run funding, which proved to revert rapidly in response to external volatility2. This mitigated an eventual abrupt movement in the interest rates and the exchange rate; therefore it prevented an increase in credit dollarisation.  Regarding FX credit risk, the Central Bank has implemented some macroprudential tools to address that risk, given high levels of credit dollarisation. The Dedollarisation Programme of the Central Bank discourages credit dollarisation, through additional reserve requirements in foreign currency conditional to credit evolution.   At the beginning, the scheme was conditional on credit growth. There were three limits (10%, 15% and 20%) to total credit growth in foreign currency3, if banks exceeded these limits, they faced additional requirements of to 1.5%, 3% and 5%, respectively. In the case of households, automobile loans and mortgages were imposed with limits to growth that were 10% and 20%, and the associated additional reserve requirements were 0.75% and 1.5%, respectively. These reserve requirements were added to the usual reserve requirements in foreign currency4 as a punishment for banks whose dollar credit growth surpassed those limits.   The measure mentioned above had the expected impact on the dollar credit growth. Loans in foreign currency in Peru had a very low growth between the years 2013 and 2014. However, the                                                              2 In 1998, the banking system was overexposed to short-run external funding. When the international risk aversion went up, the capital outflow was around US$ 1 484 million (2.5% of GDP) 3 Loans to foreign trade operations were excluded. 4 Reserve requirements are a percentage on liabilities in foreign currency and banks must keep liquid assets for at least the same percentage. 
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high level of the stock of those loans was still a vulnerability of the Peruvian banking system. For that reason, the authorities assessed proactive measures to reduce the stock of dollar credit.  In the end of 2014, the previous scheme was changed to a new set-up that required reductions in dollar loans. Under this new scheme, banks had to reduce, by June 2015, the stock of total credit in foreign currency (excluding foreign trade operations) to at least 95 percent of the comparable balance as of September 2013.  In the case of automobile loans and mortgages, banks had to reduce, by June 2015, their stock for this type of credit to at least 90 percent of the balance as of February 2013. If banks had not met these conditions, they would have faced additional reserve requirements proportional to their total liabilities in foreign currency5. This measure became more demanding for December 2015, since banks had to reduce their balances of total dollar denominated loans to at least 90 percent of the September 2013 balance. Table 6 presents the rules for conditional reserve requirements scheme. Table 6: Conditional reserve requirements in foreign currency 
               Scheme A: Dedollarisation conditional on credit growth 
                   From March 2013 to May 2015 

Targets of Credit Growth* Additional RR 
I II III I II III Total Credit excluding foreign trade loans ( ) (Sep.13=100) 5,0% 10,0% 15,0% 1,50% 3,0% 5,0% 

Mortgage and Car  Loans ( ) (Feb.13=100) 10,0% 20,0%  0,75% 1,50%  
 

               Scheme B: Dedollarisation conditional on decrease of dollar credit outstanding 
                   Since June 2015 

Required Stock* Additional RR Total Credit1/ (Set.13=100)  0,95 times (reduction of 5%)  , × − , ×   Mortgage and Car Loans (Feb.13=100)  0,90 times(reduction of 10%) , × − ,  ×  
 

                  Since December 2015 
Required Stock* Additional RR Total Credit1/ (Set.13=100)  0,90 times (reduction of 10%)  

 , × − , ×   
Mortgage and Car Loans (Feb.13=100)  0,85 times (reduction of 15%) , × − ,  ×   *These targets do not apply if total credit stock in foreign currency is lesser than bank net worth, and if mortgages and car loans are lesser than a fifth of bank net worth. 1/ Excludes foreign trade loans, and credits whose maturity exceeds 3 years and volume is higher than USD 10 millions. TLiab: Total Liabilities in foreign currency (includes Deposits, debt and bons).                                                              5 They Include deposits, bonds and external liabilities. 
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Figure 3 shows the evolution of credit growth by currency. The overall growth rate of credit to the private sector was 9.2%, which was lower than the growth rate registered at the end of 2014 (10.4%). By currency, loans denominated in soles accelerated their growth at the end of 2015 (28.0% annually). On the other hand, credit in foreign currency decreased, closing the year with an annual contraction of 21.0%. This evolution was partially associated with the implementation of the Dedollarisation Programme and the depreciation of domestic currency. Figure 3: Credit to the private sector (Var. % YoY) 

     

% -30 % -20 % -10 % 0 10 % 20 % 30 % 40 % 

Soles US$ Total
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4 Data The Credit Register database, provided by the SBS, contains information at a very disaggregate level of loans outstanding in both domestic and foreign currencies. Specifically, commercial loans from 2004:Q2 to 2014:Q4 are analysed to estimate the impact of macroprudential instruments on financial system' indicators.  There are two different accounting systems for businesses loans before and after July 2010. Therefore, only commercial loans with a minimum outstanding debt of one million soles (around US$ 300 000) are chosen. The latter are at least one quarter of the sample (covering around 80% of total commercial loans). In addition, macroeconomic indicators such as the interbank interest rate and the exchange rate are used as control variables.  The sample (2004:Q2 – 2014:Q4) contains information about 19 639 debtors whose loans were granted by 9 banks. Moreover, the number of bank-debtor relationships was 6 611 on average (with a maximum of 14 892 and a minimum of 568). Regarding the sample for evaluation of conditional reserve requirements for banks that grant mortgages loans, the time frame is expanded until the third quarter of 2015 to have additional observations where RRs were active. For the lender based regression, there are forty two banks. In the case of lender-debtor based regressions, the numbers of banks is twelve, with 136 900 debtors, and the number of bank-debtor relationship is 12 118, on average (with a maximum of 46 251 and a minimum of 125).  The dependent variables are the real quarterly credit growth (calculated as the first difference of the natural logarithm of outstanding loans), the dollarisation ratio of mortgage loans, and the non-performing loans rate for mortgages. The total credit stock is deflated using the Consumer Price Index (CPI). Control variables are divided into two groups: banking controls and macroeconomic controls. Banking controls are: size (measured by total assets), leverage ratio, liquidity ratio (loan to deposits).   Macroeconomic controls are the quarterly change of interbank interest rate, the quarterly nominal depreciation, the annualised change of the current account and the annualised change of GDP.   Additionally, we control for reserve requirements for each bank in both currencies. To avoid extreme values, observations higher than the ninety percentile threshold and lower than the ten percentile thresholds are drop out. The empirical distribution of credit growth is shown in the Figure 4 and the summary of statistics of main variables in Table 7. 
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Figure 4: Empirical distribution of credit growth 
 Full sample Excluding extreme values 

 
 Real Credit Growth Real Credit Growth   Table 7: Summary of statistics of main variables  Mean Median Std. Dev. 10 Percentile 90 Percentile

Levels   Bank Assets (Mill. S/) 28 699 22 852 23 732 3 113 62 413Capital Ratio (%) 13.09 12.87 1.52 11.29 15.00Deposits to Liabilities (%) 76.38 75.71 6.13 69.98 83.53Liquidity Ratio (%) 39.57 36.62 16.48 20.35 64.40RR in Domestic Currency (%) 10.13 7.65 5.02 6.00 17.41RR in Foreign Currency (%) 29.65 27.84 6.56 24.35 41.40
Growth Rates   Credit (%) -2.66 -5.21 66.23 -56.65 59.79  
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5 Empirical strategy and results This section presents the methodology to evaluate the effectiveness of the two macroprudential tools: dynamic provisioning and conditional reserve requirements. 
Dynamic provisioning effects In order to quantify the effects of dynamic provisioning on credit growth6, the following base regression equation is performed: 
  

, , =  ∑ × +  ∑ , × + ∑ × + , ,   (1) 
  Where i, b and t represent debtor, bank and time indexes, respectively. 

, ,   is the real credit growth of debtor-i in bank-b at time t.  stands for the vector of macro control variables; ,  is the matrix of bank controls; and, −  expresses the dynamic provisioning scheme at time t-j. The macroprudential policy variable was coded the following way. Disregarding the state of nature, each banking institution uphold provisions that are registered in the general provision account. However, according to what we explained in the previous section, there is a type of provisions that banking institutions need to uphold according to the business cycle (dynamic provisioning rule). In that sense, when the dynamic provisioning rule is activated, banks must register these provisions in a particular account that is different from the general provisioning account. Therefore, we code as 1 (dynamic provisioning is activated) when a bank starts to cumulate provisions in this special account and the value 1 is maintained until the bank starts to decrease its position. In such case, we code the macroprudential variable with the value of -1 (dynamic provisioning is deactivated). Finally, we code with a value 0 in any other period. To sum up, the dynamic provisioning variable is:  = 1,       " ".−1,     " ".0,    ℎ .  
   Using standard panel data estimation method, the idiosyncratic error ( , , ) is:  

(2)

, , = , + , ,  (3)
                                                               6 The methodology was proposed in the BIS CCA CGDFS Working Group Workshop. 
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Where ,  is the non-observable heterogeneity, and , ,  represents an independent, identically distributed, random disturbance. Also, it is assumed that ,   is uncorrelated with , , . According to Greene (2011), if the non-observable heterogeneity is uncorrelated with observable regressors, then the random effects estimator (a feasible GLS estimator) is both efficient and consistent. However, our base equation regression does not take into account individual control, such as debtor wealth or income and other characteristics, so it is difficult to believe that this omitted information is not correlated with macro controls or bank controls. Thus, we choose to estimate the models using fixed effects methodology (within estimator), which is not an efficient estimator but a consistent one. The fixed effects methodology (within estimator) consists in transform the dataset. The time average can be removed from (1). Then, it is possible to re-write it as: 
, , − , =  ∑ − , × + ∑ , − ̅ , × + ∑ − , × + , ,   (4) Moreover, some dummy variables are added to control some time-invariant effects (τt), such as seasonality (for instance, after the Christmas campaign, many firms diminish their production, and therefore require less funding), and bank-specific effects ( ). Additionally, the presence of heteroscedasticity is corrected, and then the variance-covariance matrix was estimated by debtor (cluster). With this in mind, the equation is: 
, , = + + ∑ + ∑ , + ∑ − + , ,3=0    (5) 

  The results (see Tables A1 and A2 in the Appendix) show that dynamic provisioning tends to reduce the procyclicality of commercial loans for a restricted estimation. Therefore, if the dynamic provisioning scheme was tightened on the previous period, the real credit growth is expected to diminish by 1.4 percent in the current period. Moreover, as can be noticed in Table 2, the cumulated effect of dynamic provisioning is also significant and greater than the first-lag effect. Regarding macroeconomic controls, the estimated coefficient for the exchange rate is significant and negative, reflecting the fact that a depreciation of domestic currency reduces the growth of commercial loans. However, a significant and positive relationship between the change of the interbank rate and the growth of commercial loans is founded, an unusual and counterintuitive result, inasmuch as a tightening in monetary conditions tends to increase borrowing costs and corporate firms can substitute bank loans. Furthermore, there is an inverse relationship between bank-size and credit growth. It might be that small banks (which possess lower assets) tend to expand their balance sheets more than larger ones because the former are in an expansionary phase. Additionally, regarding liquidity bank characteristics, the evidence is mixed but not significant. In this line, [Claessens, et al.] find that banks with less deposits are riskier than others. Small banks are willing to expand their balance sheets, but this fact could prevent them from doing so. 
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Then, the impact of the dynamic provisioning scheme is evaluated, splitting tightening periods from easing periods, on the credit growth of commercial loans (Figure 2) according with the following equation:  , , = + + ∑ + ∑ , + ∑ ℎ ℎ − ∑ − + , ,3=03=0  (6) Throughout the analysis of alternative estimations (see Appendix, Table A3 and A4), similar results are found regarding the sign of coefficients and the significance for macroeconomic and bank controls. Regarding the main variable (dynamic provisioning), a tightening position in the macroprudential tool tends to reduce credit growth, and an easing position tends to increase credit growth, although the latter effect is not statistical significant. A similar effect is found when the cumulative effect of tightening and easing position of our macroprudential tool is analysed. This suggests that dynamic provisioning tends to reduce the procyclicality of credit.  A third equation was estimated (see Appendix, Tables A5 and A6) to include interactions between the macroprudential variable and the bank characteristic variables.  , , = + + ∑ −′3=0 + ∑ ,3=0 + ∑ − + ∑ , × − + , ,3=03=0  (7)  Similar results are found for macroeconomic controls. Additionally, the coefficients of interactions show that when dynamic provisioning is activated, well capitalised banks (with higher tier capital ratio) reduce the growth to commercial loans, and larger banks (with higher total assets) reduce more the growth of commercial loans. The last result suggests that dynamic provisions tend to reduce growth of commercial loans.  There are some shocks, like the 2008 financial crisis, that affect the identification of macro and firm-fixed effects. In this case, it is quite useful to employ the bank cross-section information. For instance, Chang and Choy (2014) state that different provisioning rate are used depending on the type of credit, thus provisioning effect will depend on loan structure that a bank can have in their portfolio. Thus, it is used the interaction between loan structure of commercial credits and the macroprudential tool. Besides, instead of using our current definition for the macroprudential tool it is employed a sort of cumulative index, 1 when the countercyclical rule is active, 0 otherwise. Additionally, the first lag term for macro and bank-characteristics is used (see Table 8). There is a relevant remaining effect of dynamic provisioning on deceleration of credit growth, and the interaction of that macroprudential tool and the loan structure does not have a significant effect. 
 

Conditional reserve requirements effects For Conditional Reserve Requirements, the dummy variables are encoded as following:  = ( ) = 1,  −    0, ℎ .   (8) 
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The dependent variable analysed is: the change in the mortgage dollarisation rate, calculated at a constant exchange rate. There is an inverse contemporaneous effect of conditional reserve requirements on dollarisation rate, but it is insignificant (See Table A8 and A9). Domestic currency depreciation shows a positive and non-significant relation with the change of dollarisation, which is unexpected since a depreciation of domestic currency would lead to a substitution between loans denominated in dollars by credit in local currency. Besides, an increase of the monetary policy rate leads to a rise on mortgage dollarisation, followed by a substitution between loans granted in soles for credit in dollars. The higher reserve requirement for foreign currency does not affect the dollarisation rate. Finally, positive dynamic in economic activity lead to a decrease of dollarisation. Besides, larger banks have lower dollarisation rates. A similar result is found when the first lag of the macroprudential dummy variable employed. However the effect of conditional reserve requirements is statistically significant, the implementation of Dedollarisation Programme leads a deceleration of dollarisation by 1.02 percent points, on average. When contemporaneous and lagged effects (up to the third lag) are included, the scheme of conditional reserve requirements triggers a significant deceleration of the change of dollarisation rate by 1.02 percent points, on average. Now, by controlling for the proportion of dollarised mortgages and taking into account the first –lag of the control variables, the macroprudential tool has not an effect by it-self (Table A10). However, the interaction between macroprudential tool and the proportion of dollarized mortgages is significant, so banks have greater incentives than others to reduce the dollarisation of its mortgages loan portfolio. In the case of non-performing loans, the evidence shows that depreciation of domestic currency diminishes the change in this variable, but this effect is statistically insignificant (at least up to the second lag). That result is quite counter-intuitive, since, in theory, a depreciation in dollarized economy triggers a negative balance-sheet effect, worsening the financial position of households with currency mismatches. Besides, an adjustment on monetary conditions has mixed effects on the change of the non-performing loans rate of mortgages in foreign currency, but those effects are not significant. Though, the effect of GDP growth is significant and negative. Regarding the De-Dollarisation Programme, the macroprudential tool has not effect on non-performing loans (see Table A11 and A12). That result is similar by controlling for the proportion of dollarized mortgages (see Table A13).    
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6 Conclusions This paper uses micro registry data to analyse the impact of dynamic provisioning and conditional reserve requirements on commercial credit growth, mortgage dollarisation and non-performing loan rates. The implementation of dynamic provisioning in Peru elicited substantial academic debate about its impact on the banking system. Moreover, the Dedollarisation Programme had not been analysed empirically in detail. We find that a tightening (easing) of dynamic provisioning in Peru decelerated (accelerated) the growth of commercial lending. This suggests that implementation of this macroprudential instrument contributed partially at reducing credit procyclicality and, thus, diminishing potential adverse effects on financial stability of excessive credit expansion. At this point, it is important to note that banks with higher capital ratios have a better ability to expand credit than other banks, thereby mitigating the impact of dynamic provisioning. In the case of the Dedollarisation Programme, our empirical evidence is that the programme creates incentives for banks to substitute dollar-denominated loans and expand credit in domestic currency, especially in sectors with high exposure to exchange rate-related credit risk, such as mortgages loans. However, the effect of the programme on the non-performing loans rate – an alternative measure of financial vulnerability – is not conclusive. Additionally, we find that the positive relationship between the interbank interest rate (a proxy for the policy rate) and credit growth, changed when the interaction between the policy rate and dynamic provisioning are included. Therefore, there is room for further work on this point, since the main objective of this paper, as a first step, was to assess the impact of a number of macroprudential tools on credit growth. Moreover, we find that a decline of the national currency against the US dollar leads to a significant increase in non-performing loans denominated in dollars due to the adverse impact of balance-sheet effects on the financial position of debtors with currency mismatches. Finally, further research is needed on the wide range of macroprudential policies implemented in Peru – especially within a general equilibrium framework – as all trade-offs need to be taken into account. 
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8 Appendix Table A1 Regression for two alternative models of Equation 5 (Equation 1: First lag effect and Equation 2: Contemporaneous and lagged effect) 
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Table A2 Alternative models of Equation 5 – joint significance tests 
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Table A3 Regression results for two alternative models of Equation 6 (Equation 1: First lag effect and Equation 2: Contemporaneous and lagged effect)                                          
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 Table A4 Alternative models of Equation 6 – joint significance tests  
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Table A5  Regression results for two alternative models for Equation 7 (Equation 1: First lag effect and Equation 2: Contemporaneous and lagged effect) 
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 Table A6 Alternative models of Equation 7 – joint significance tests 
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Table A7  New Equation 5 for commercial credit growth 
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Table A8 Regression results for mortgage dollarisation rate  
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Table A9 Regression results for mortgage dollarisation rate Joint significance test 
  



 

Table A10  Regression results for mortgage dollarisation rate (controlling for the proportion of dollarised mortgages)  

       



 

Table A11  Regression results for mortgage non-performing loan rate  

    



 

Table A12  Regression results for mortgage non-performing loan rate Joint significance test   

              



 

Table A13  Regression results for mortgage non-performing loan rate (controlling for the proportion of dollarised mortgages)   
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