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Analyzing a sample of 5996 firm-year observations from 1444 microfinance institutions (MFIs) worldwide over the 2001-2014 period, we find evidence that the cyclical behavior of MFIs' lending documented in previous literature is not homogenous across MFI regulated status and lending categories. Among other things we find evidence that regulated MFIs (mostly comprised of privately-owned-MFIs) drive the cyclical behavior of lending in the microfinance industry. This might be due to regulatory pressures and the high exposure of these MFIs to economic uncertainties. Business cycles affect non-regulated and pro-poor MFIs to a lesser degree. Additionally, our findings reveal that individual loan contracts are more pro-cyclical than group loan contracts.

Introduction

In the aftermath of the 2007 subprime crisis, bank lending contracted in most major economies with substantial effect on the economy. Accordingly, various public bailout policies (including capital and liquidity programs) have been deployed worldwide to sustain lending, especially for banks (see: [START_REF] Brei | Rescue packages and bank lending[END_REF][START_REF] Wu | The effects of government capital and liquidity support programs on bank lending: evidence from the syndicated corporate credit market[END_REF]among others). Rightly, post-crisis reforms come with various regulatory measures to foster bail-in policy and promote lending smoothing through the economic cycle. This reignited the academic debate around the procyclicality of banks' lending (see for instance: [START_REF] Adelino | Bank ratings and lending supply: Evidence from sovereign downgrades[END_REF]; [START_REF] Baron | Credit expansion and neglected crash risk[END_REF]; [START_REF] Behn | Procyclical capital regulation and lending[END_REF] and [START_REF] Fahlenbrach | Why does fast loan growth predict poor performance for banks?[END_REF]; among many other recent works). While the evidence of the cyclical variation in bank lending has been widely acknowledged in the banking sector, less is known for other types of lending institutions, particularly microfinance institutions (MFIs), that play an essential role in providing basic financial services to the unbanked1 in developing and emerging economies. MFIs are wellsuited to dealing with the informal structure of these economies, with customers that are predominately poor and unbanked, and operating mainly in the informal sector. Therefore, ensuring that MFIs can operate smoothly through the business cycle is foremost important to guaranty sustainable access to finance to unbanked. Against this background, we seek to answer the following research questions. Are microfinance institutions' lending correlated with the business cycle? How does their loan portfolio growth and their loan portfolio structure/composition behave during economic booms or slowdowns? Our study aims to answer these questions.

Prior studies, especially those using pre-crisis data, conclude that MFIs are resilient to crises in domestic and global financial markets [START_REF] Gonzalez | Resilience of microfinance institutions to national macroeconomic events: An econometric analysis of MFI asset quality[END_REF]. Recent studies, using crisis period data find evidence that, unlike conventional wisdom [START_REF] Chen | Growth and vulnerabilities in microfinance[END_REF]Lutzenkirchen and Weistroffer, 2012), MFIs are not immunized against economic uncertainties. Their activities are vulnerable to crises [START_REF] Wagner | From boom to bust: How different has microfinance been from traditional banking?[END_REF][START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF]. Indeed, in recent years, the microfinance sector has become more exposed to international financial shocks and macroeconomic disruption, partly because of their access to cross-border financing, either directly, or indirectly via microfinance investment vehicles (MIVs) 2 . Being connected with international financial markets is therefore a channel through which crises will at times affect MFIs' activities (e.g. [START_REF] Brière | Does commercial microfinance belong to the financial sector? Lessons from the stock market[END_REF], including lending which is the core activity common to all MFIs, regardless of their legal status and commercial orientation.

MFIs lending are thus likely to be affected by financial and macroeconomic shocks. As mentioned above, there is a large banking literature on the relationship between bank lending and business cycles. However, those studies concern mainly banks, and little the microfinance sector. We contribute to this literature by examining MFIs' lending behavior with respect to the business cycle. Our study also contributes to the current debate on whether microfinance institutions are vulnerable to crisis (e.g. [START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF]. We therefore extend upon those prior studies linking MFIs' credit growth to recent global financial crisis.

We use a cross-country sample of MFIs over a period covering both the pre-crisis period, the crisis period and the post-crisis period and control for country fixed effects. We thus go beyond crisis-focused studies and explore the cyclical behavior of MFIs' lending over a relatively longer period. Using a longer time horizon, and not just data from specific crisis periods, allows us to capture the overall effect of both country-specific and global business cycles and not just the impact of the 2007-2009 crisis on the variation of MFIs' loan portfolios. Moreover, unlike previous authors in the microfinance literature (e.g. [START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF] who rely on simple static panel estimation approaches, our approach is more consistent with the persistency observed in the loan data. The GMM technique we use is also likely to improve our estimates of the business cycle coefficient since it is demonstrated that in the context of a fixed effects estimation (as was the case for most of the literature that precedes us), the other explanatory variables included in the loan growth model are likely biased if they are correlated with the lag of the dependent variable.

In addition, some commercial MFIs have been licensed to gather deposits and hence are subject to prudential regulation. We account for the regulation status of MFIs, and investigate whether regulated MFIs' lending follows a cyclical pattern like that observed in the conventional banking sector. Likewise, in the banking literature (e.g., [START_REF] Behn | Procyclical capital regulation and lending[END_REF][START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF], we assume that the cyclicality of loan variation is likely to be caused by prudential regulation imposed on some MFIs, especially deposit-taking ones. We thus deepen and extend the cyclical behavior analysis of MFI lending by closely investigating whether the effect is homogenous by MFI regulation status (regulated vs. non-regulated). This extended analysis is an improvement upon the existing literature.

Finally, the development of microfinance has also been accompanied by the shift from group lending to individual lending. Existing studies focus on the within-MFI variations [START_REF] Ahlin | A matter of experience? Understanding the decline in group lending[END_REF] and on the characteristics of the industry [START_REF] De Quidt | Commercialization and the decline of joint liability microcredit[END_REF] that are likely to explain the evolution of the structure of the loan portfolio of MFIs. With the exception of [START_REF] Ahlin | A matter of experience? Understanding the decline in group lending[END_REF] who control for country income growth and find mixed effects, very little is known about the impact of country economic performance or the business cycle on an MFI's loan portfolio growth by type of loan methodology used. We therefore analyze further the cyclical behavior of MFIs' loan growth by accounting for the lending methodology used.

Using a sample of 5996 firm-year observations from 1444 MFIs worldwide over the 2001-2014 period, our analysis reveals a significant cyclical behavior in MFI lending. More precisely, a one-percent increase in GDP growth is associated with a 1.85% increase in MFI gross loans. We find evidence that the cyclical behavior of MFIs' lending documented in previous literature is not homogenous by MFI regulation status and lending categories.

Among other things we find evidence that regulated MFIs (mostly comprised of privatelyowned-MFIs) drive the cyclical behavior of lending in the MFI industry. This might be due to regulatory pressures and the high exposure of these MFIs to economic uncertainties. This cyclical effect is most significant for regulated MFIs and privately-owned-MFIs for which the increase in gross loans is respectively 2.03% and 2.65%. Business cycles affect non-regulated and pro-poor MFIs to a lesser degree. Additionally, our findings reveal that individual loan contracts are more pro-cyclical than group loan contracts.

The remainder of the paper is organized as follows. Section 2 presents the background literature review and the hypotheses development. Section 3 presents the data and the research methodology. Section 4 discusses the empirical results. Section 5 concludes.

Background and hypothesis development

Loan growth and business cycle

The theoretical literature identifies balance sheets effects and the lending channel as being the main mechanisms through which macroeconomic shocks affect banking activities [START_REF] Allen | Financial fragility, liquidity, and asset prices[END_REF][START_REF] Bernanke | Agency costs, net worth, and business fluctuations[END_REF][START_REF] Shleifer | Unstable banking[END_REF]Vishny, 2010, Stiglitz and[START_REF] Stiglitz | Credit rationing in markets with imperfect information[END_REF]. Indeed, after a macroeconomic shock, on the one hand, banks may face liquidity shortage (either in the wholesale market or from depositors, or both), and this may affect their lending capability, given the limited resources available [START_REF] Allen | Financial fragility, liquidity, and asset prices[END_REF][START_REF] Bernanke | Agency costs, net worth, and business fluctuations[END_REF][START_REF] Shleifer | Unstable banking[END_REF]. On the other hand, because of the increased uncertainty on borrowers' ability to repay, banks may proceed with credit rationing [START_REF] Stiglitz | Credit rationing in markets with imperfect information[END_REF]. Empirically, more recently, [START_REF] Adelino | Bank ratings and lending supply: Evidence from sovereign downgrades[END_REF] find the ratingssensitive funding and lending of banks to decline after rating downgrades, which can in part originate from changes in macroeconomic fundamentals. By explicitly investigating the cyclical behavior of MFIs' lending activities, our study fits into both the balance sheets effects and the lending channel theories.

The existing empirical literature on how country economic performance affects the business of microfinance has focused mainly on the impact of the economic and financial environment on the performance of MFIs [START_REF] Ahlin | Where does microfinance flourish? Microfinance institution performance in macroeconomic context[END_REF], asset quality [START_REF] Gonzalez | Resilience of microfinance institutions to national macroeconomic events: An econometric analysis of MFI asset quality[END_REF] and on the impact of global financial market developments on microcredit growth [START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF]. [START_REF] Gonzalez | Resilience of microfinance institutions to national macroeconomic events: An econometric analysis of MFI asset quality[END_REF] studies the impact of domestic macroeconomic context on MFIs' loan portfolio quality and finds no significant evidence that MFIs' asset quality is affected by country domestic performance. Using pre-crisis data, [START_REF] Ahlin | Where does microfinance flourish? Microfinance institution performance in macroeconomic context[END_REF] study whether and how the success of MFIs depends on the country-level context, in particular macroeconomic and macro-institutional features. They find that MFIs operating in expanding countries have better financial performance, and hence have a very good ability to cover their costs, as well as better loan portfolio quality. In addition, they exhibit better outreach, presumably because they charge lower interest rates. [START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF] analyze the impact of the 2007-2009 financial crisis on MFI credit growth, and find evidence that MFIs' credit growth dropped by 14 percentage points during the 2007 subprime crisis years, with the effect homogenous by institutional form of MFIs. In addition, their evidence shows that MFIs with stronger credit growth in the pre-crisis period exhibit a stronger fall in credit growth during the crisis. This finding suggests that microfinance has come to have the cyclical characteristics of the traditional banking sector, which explains its vulnerability to financial turmoil. As for the commercial or the profit orientation of MFIs, there is little evidence that the growth pattern observed in aggregated sample differs across MFIs according to their commercial orientation (profit-oriented MFIs vs. non-profit NGOs). [START_REF] Krauss | Can microfinance reduce portfolio volatility?[END_REF] also using pre-crisis data investigate whether MFI indicators such as accounting performance, asset quality and asset growth are correlated with international financial markets and domestic economic conditions. Their findings support the conclusion that MFIs are not detached from their respective domestic market conditions, suggesting that their activities are likely to be cyclical.

These above studies seem to support some emerging common views from the literature that MFIs are becoming part of the global financial system, and that their performance and risks are correlated with the financial sector and international financial conditions [START_REF] Brière | Does commercial microfinance belong to the financial sector? Lessons from the stock market[END_REF][START_REF] Wagner | From boom to bust: How different has microfinance been from traditional banking?[END_REF]. Microfinance has thus lost one of its distinguishing features compared to traditional banking, namely, its greater resilience to domestic crises and global financial turmoil [START_REF] Wagner | From boom to bust: How different has microfinance been from traditional banking?[END_REF]. MFIs' activities are thus likely to be pro-cyclical and we expect a positive relationship between the business cycle and MFIs' loan portfolio growth.

Hypothesis 1.a: MFIs' loan portfolio growth is positively associated with the business cycle.

As mentioned above, domestic and international financial markets are the channel through which the activities of MFIs are affected by the business cycle. However, it may well be the case that the pro-cyclicality of MFIs' lending behavior is caused by prudential regulation instead, as shown by, e.g., [START_REF] Behn | Procyclical capital regulation and lending[END_REF] and [START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF], among others. Indeed, MFIs apply different business models. Some like MFI-banks and cooperatives gather deposits and are subject to prudential capital adequacy rules, among other microfinance regulatory mechanisms. Some others like NGOs and Non-bank financial institutions (NBFI) do not gather deposits and are not subject to prudential regulation. MFIs subject to capital adequacy rules are required to build capital buffers in order to be resilient to both expected and unexpected losses. In times of crisis, to maintain their capital ratios at the minimum level required by regulation, it is likely that MFIs will reduce asset growth instead of increasing capital, since it is difficult and costly for them to increase their own funds. This procyclicality has been recognized in the banking literature as an unintended consequence of Basel I and II capital regulations (e.g., [START_REF] Behn | Procyclical capital regulation and lending[END_REF][START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF]among many others). Although the commendable intent of higher capital requirements is to strengthen the resilience and increase lending in the banking sector (e.g., [START_REF] Noss | Estimating the impact of changes in aggregate bank capital requirements on lending and growth during an upswing[END_REF][START_REF] Kim | The effect of bank capital on lending: Does liquidity matter[END_REF], nonetheless, stringent capital requirements may also constrain banks' capacity to lend because equity funding is costly during economic downtowns, and therefore banks adjust their lending downward in order to comply with regulatory capital requirements (e.g., [START_REF] Aiyar | Does macro-prudential regulation leak? Evidence from a UK policy experiment[END_REF]. We thus expect loans (the main asset of MFIs) to be more pro-cyclical in MFIs subject to prudential regulation. We hypothesize that the observed pro-cyclical behavior is mostly driven by regulated MFIs that want to reduce the regulatory pressure by reducing their asset exposure. This leads to the following hypothesis.

Hypothesis 1.b: The impact of the business cycle on loan portfolio growth is stronger for regulated MFIs, mostly profit-oriented, than for non-regulated ones.

Loan portfolio structure and the business cycle

One distinctive feature of microfinance lending is proximity [START_REF] Stiglitz | Peer monitoring and credit markets[END_REF], i.e. close ties both among borrowers and between MFIs and their clients. Microlending thus tends to be a decentralized activity (Basel Committee on Banking Supervision, 2010; [START_REF] Christen | A guide to regulation and supervision of microfinance: Consensus guidelines[END_REF]. Repeated interactions over time with borrowers and with the members of the community where both the loan officer and the borrowers live allow the loan officer to gather proprietary information on borrowers and to better assess their creditworthiness. Close ties thus allow group borrowers and the loan officer to produce soft information. Incentive-based theories suggest that transferring the decision-making authority to agents who produce soft information is a way for lending organizations either to provide incentives for loan officer by rewarding his expertise (Aghion and Tirole, 1997;Stein, 2002), or to reduce information acquisition costs (Sah and Stiglitz, 1986). This may also hold for the microfinance sector where loan approval and monitoring are delegated to the loan officer or to the peers in joint liability contracts. Recent evidence suggests that decentralizing loan approval and thus using soft information in lending decisions increase MFIs outreach to the poor (Tchakoute Tchuigoua and Soumaré, 2019). Microlending then tends to rely on soft information lendingbased methodology such as joint liability contracts3 .

Joint liability contracts are innovative contractual tools based on proximity (among MFIs' borrowers, and between MFIs and their clients) and on soft information that can help MFIs to address information asymmetry problems in lending (e.g., Armendáriz de Aghion and [START_REF] Armendáriz De Aghion | Microfinance beyond group lending[END_REF]Ghatak, 2000;[START_REF] Stiglitz | Peer monitoring and credit markets[END_REF]among others). Their effectiveness in reducing failure by mitigating adverse selection and moral hazard problems in microcredit markets is now well documented in the microfinance literature [START_REF] Karlan | Social connections and group banking[END_REF][START_REF] Cassar | The effect of social capital on group loan repayment: evidence from field experiments[END_REF]. Using Microfinance Information eXchange (MIX) data, recent studies have observed a change in the structure of loans offered by MFIs. The number and size of loans approved under joint liability contracts have declined over time, and MFIs are substituting joint liability contracts with individual liability contracts. For instance, [START_REF] Ahlin | A matter of experience? Understanding the decline in group lending[END_REF] investigate whether an experience effect underlies the trend to move away from joint liability lending contracts and find that MFI experience does matter; i.e. ageing MFIs can explain much of the overall within-MFI time trend towards individual loans4 . Any movement away from group lending is better explained by MFIs gaining experience rather than a secular time trend. de [START_REF] De Quidt | Commercialization and the decline of joint liability microcredit[END_REF] investigate whether commercialization, that is, an increase in competition and a shift from non-profit to for-profit lending, drives the decline of joint liability lending models in the microfinance industry. Consistent with early exploratory evidence from [START_REF] Cull | Microfinance meets the market[END_REF], they find that non-profit MFIs use joint liability contracts more than for-profit MFIs.

The existing literature explained the evolution of MFIs' liability structure either as due to an industry-wide evolution like the trend towards the commercialization of microfinance, or by MFI-specific characteristics such as the age or experience of an MFI. The issue of how MFI liability structure behaves over the business cycle or during bad times is still a matter of concern and is an underexplored question. The observed changes in MFIs' asset structure would be driven by the macroeconomic context. Recent studies in the banking sector have provided initial empirical evidence that relationship-based lending, i.e. the use of soft lendingbased methodologies, is an important mitigating factor of crises. Loans granted to firms under soft information lending-based methodologies are less likely to default during economic crisis than those granted using transactional lending or hard information-based lending [START_REF] Bolton | Relationship and transaction lending in a crisis[END_REF]. [START_REF] Beck | When arm's length is too far: Relationship banking over the credit cycle[END_REF] and [START_REF] Ferri | Bank lending technologies and credit availability in Europe: What can we learn from the crisis[END_REF] find that soft lending methodologies alleviate firms' credit constraints during economic downturns by mitigating information asymmetry problems. The above-mentioned banking studies suggest that during periods of crisis, lending organizations will tend to use more soft lending methodologies. Joint liability contracts may not be only an effective risk mitigation tool during normal times. They will be also effective during periods of economic slowdown. MFIs can thus be expected to switch from hard lending methodologies (individual liability lending) to soft lending methodologies (joint liability lending) in order to continue to fulfill their social mission while limiting their exposure to risk. We can therefore expect joint liability loans to be counter-cyclical. This leads to the following hypothesis.

Hypothesis 2: The business cycle is negatively associated with the growth of joint liability contract loans.

Data and model

Data

The data used in this study derived from the Microfinance eXchange (MIX) database5 , a web-based microfinance platform that provides data on individual MFIs. To date, the MIX platform discloses information on the viability and financial and social performance of around 2000 MFIs. Since our objective is to study the cyclical behavior of MFI lending with respect to the business cycle, we required MFI-level data over a relatively long time period. The advantage of the MIX database is that it enables to collect longitudinal data from 2001 to 2014. In addition, to date, the MIX database is, to our knowledge, the only database that allows data collection on MFIs' loan portfolio structure and composition. We were thus able to collect data on loan liability structure (individual liability loans vs. joint liability loans).

However, the data covering loan portfolio structure such as lending methodology (individual vs. joint liability contracts) are available only from 2007. For the part of the analysis involving loan portfolio structure/composition, the data period is therefore restricted to 2007-

2014.

Given that the MIX datasets are of unequal quality6 , we focus only on MFIs with more reliable data (four and five diamonds), namely, those with financial statements certified by chartered accountants. Furthermore, we adjusted the database to limit the influence of outliers.

We winsorized MFI lending growth to the first and 99 th percentiles, as high lending growth could be a sign of merged or startup MFIs. This process removed 31 MFI-year observations from our database. Our final sample is thus comprised of 1444 worldwide MFIs over a 14- 

Model

To address our first research question regarding possible procyclicality of MFI lending, we regress the lending growth of MFIs on the business cycle indicator proxied by the real GDP growth. Hence, our baseline regression is written as follows:

LOANG , = α + λLOANG , + γ X , + βGDPGrowth + η , , (1) 
where in each year t and country j, MFI (indexed by i) lending growth (LOANG , ), measured as the year-to-year difference in the log of the MFI gross loan portfolio, is a function of the lending growth lag7 , . ! "#,$ is a vector of MFI-level characteristics such as size (SIZE) measured by the log of the total number of active borrowers, loan portfolio riskiness measured by the loan portfolio at risk at 30 days (PAR30), financial performance measured by the return on assets (ROA), capital structure measured by the capital-to-asset ratio (CAR), loan supervision measured by the number of borrowers per loan officer (LO) and poverty focus measured as the depth of outreach (DEPTH). The business cycle variable of country j in year t is proxied by the real GDP growth of the country in which the MFI operates. Uncertainty in lending growth is captured by the error term % "#,$ that can contain both idiosyncratic and timespecific errors. Similarly, we assume that some specific lending growth level or specific time or country effect could drive the constant & in the model.

To estimate equation (1), we implement a GMM approach that has been successfully extended to include more and better-quality instruments including lags of the dependent variable and lags of the difference in a two-step procedure system GMM (see [START_REF] Arellano | Some tests of specification for panel data: Monte Carlo evidence and an application to employment equations[END_REF] and its extensions in [START_REF] Arellano | Another look at the instrumental variable estimation of error-components models[END_REF] and [START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF]).

This approach has been widely used in the previous literature that faced the same methodological challenge (e.g., De Jonghe and Öztekin, 2015; [START_REF] Hessou | Basel III capital buffers and Canadian credit unions lending: Impact of the credit cycle and the business cycle[END_REF][START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF]; among many others). Moreover, the dynamic GMM approach has proven to be suitable with a data structure like ours, characterized by large N (1444 MFIs) and small T (14year period, from 2001 to 2014). Therefore, unlike previous authors, such as [START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF] among others, who rely on simple static panel estimation approach, our approach is more consistent with the persistence observed over time in the loan data. The GMM technique is also likely to improve our estimate of the business cycle coefficient since it is proven that in the context of a fixed effects estimation (as was the case for most of the literature that precedes us), that the other explanatory variables included in equation ( 1) are likely biased if they are correlated with the lag of the dependent variable. Including many instruments in the dynamic panel GMM estimation also leads to an inflation of instruments.

Therefore, we collapse the instruments that we initially set to vary between the second and the fifth lag of the dependent and the explanatory variables. We also report the robust standard deviations obtained through the correction provided by [START_REF] Windmeijer | A finite sample correction for the variance of linear efficient two-step GMM estimators[END_REF].

To 

We deepen and extend the cyclical behavior analysis of MFI lending by MFI ownership type and, for that purpose, to regression equation (1), we introduce the cross-product of real GDP growth and MFI type dummies (equation 3): As a prelude to the econometric analysis, we computed the correlation matrix of the variables used in our study and reported the results in Table 2. The results show a significant and positive correlation between loan growth and its lag value, suggesting a persistent effect of loan growth as well as significant correlations among loan growth, MFI capitalization and depth of outreach. In addition, high values of factors such as risk (proxied by size and PAR30) and, surprisingly, ROA, seem to be followed by low average loan growth. We also found a positive correlation between loan growth and the cycle variable (GDP Growth) at the 1% confidence level. However, overall, we observe very low correlations among our variables, alleviating multicollinearity concerns.

LOANG , = α +
(Insert Table 2 about here)

We also plotted graphs to illustrate the loan growth dynamic through the business cycle (proxied by GDP Growth). Graph A of Figure 1 shows a positive co-movement between GDP growth and loan growth for the whole sample. The same behavior is observed for privatelyowned MFIs (Graph B) and regulated MFIs (Graph E). For the other MFI types (nonregulated MFIs, Cooperative/Credit Union-MFIs and NGO-MFIs), the co-movement between loan growth and GDP growth is not clear-cut. Our multivariate analysis will shed more light on the dynamics of the two variables.

(Insert Figure 1 about here)

Baseline results on the effect of the business cycle on MFIs' loan portfolios

The analysis of the loan portfolio behavior through the business cycle (Hypothesis 1.a) is conducted by estimating equation (1) on the whole sample of MFIs as described above. The System-GMM approach regression output is reported in 3). Our finding suggests that a one-percent drop in real GDP growth is associated with a 1.85% drop in MFIs' loan growth, which confirms Hypothesis 1.a.

(Insert Table 3 about here)

Effect of the business cycle depending on MFI regulation status and MFI ownership type

Above in the hypothesis motivation in section 2, we argued that microfinance has come to have the cyclical characteristics of the traditional banking sector, which may explain its vulnerability to financial turmoil. However, as we argued in the motivation of hypothesis 1.b above, it may well be the case that the pro-cyclicality of MFIs' lending behavior is caused by prudential regulation, especially among privately-owned-MFIs. These MFIs are mostly deposit-taking institutions, and thus are more subject to prudential capital adequacy rules, among other microfinance regulatory mechanisms. We test this regulatory cyclical channel using equation (2) given above. The estimation result with our most robust GMM estimation technique is given in Table 3 (model 6). The result suggests that the cyclical behavior observed for the whole sample is essentially driven by the pool of regulated MFIs, with no comovement between MFIs' loan growth and economic growth observed for non-regulated

MFIs. This could be explained by regulatory pressure, as weakly capitalized MFIs will offset their capital shortfall in recessions by reducing their assets, since during economic downturn capital is scarce and costly. In addition, non-regulated MFIs mostly composed of NGOs are more likely to work toward community welfare using soft information lending-based 8 We were expecting to have the true value of the estimated value situated between the OLS and the fixed effects estimates, i.e. between 1.18 and 1.49. However, since the test on the AR (1) confirms our specification approach and the Hansen test validates our set of instruments, we will consider the 1.85 estimate as the baseline effect.

methodologies such as relationship-based lending approach that are proven to be less sensitive to the business cycle (see [START_REF] Beck | When arm's length is too far: Relationship banking over the credit cycle[END_REF]).

Since we have several types of MFIs with different ownership types (privately-owned, cooperatives/credit-unions, NGOs), it is more likely that the cyclical behavior observed above concerns more commercialized privately-owned MFIs, as these MFIs are close to banks in their lending and risk-taking behavior [START_REF] Brière | Does commercial microfinance belong to the financial sector? Lessons from the stock market[END_REF]. For these privately-owned MFIs, the domestic and international financial markets channel is more likely to prevail. We test this channel using equation (3) given above. Model 5 of Table 3 

Effect of the business cycle on MFIs' loan portfolio structure

The above analyses consider the growth of the aggregate loan portfolio, which assumes homogeneity inside the loan portfolio. However, it may well be the case that the subcomponents of the loan portfolio do not behave the same way throughout the business cycles.

Hence, unlike previous works, we go further by investigating how MFIs' loan portfolio structure reacts to aggregate shocks and crises. For that purpose, we distinguish between the growth of loans granted under different lending methodologies (individual vs. joint liability contract loans). This additional analysis of the loan portfolio by lending methodologies allows us to more deeply explore our above findings by identifying the loan categories or types that are more sensitive to the business cycle (Hypothesis 2).

Table 4 presents the summary descriptive statistics with regard to loan portfolio structure.

As mentioned in the data description above, we have few data points on the loan types or categories. Indeed, compared to the analysis of the gross loan portfolio (which spans 2001-2014), disaggregated data on the loan portfolio structure are only available starting from 2007.

Table 4 shows that, on average, the volume of loans granted through individual lending grew three times faster than the volume of loans granted through group lending. This is consistent with the recently observed trend in the industry with MFIs moving away from group lending toward individual lending [START_REF] Ahlin | A matter of experience? Understanding the decline in group lending[END_REF][START_REF] De Quidt | Commercialization and the decline of joint liability microcredit[END_REF]. Regarding the proportions of the loan components to total loans, Table 4 also shows that 63% of the value of MFIs' loans are granted through individual lending, the remaining 26% are group lending loans.

(Insert Table 4 about here)

We also compute the correlation matrix for the loan components and report the results in Table 5. The correlations suggest that loan growth in each loan category is positively associated with the business cycle as captured by the real GDP growth. However, unlike for the case of total loan growth, we find little or no persistence in the time series of the growth of the different loan components. This preliminary analysis is a possible indication of different behaviors depending on the lending methodology.

(Insert Table 5 about here)

To further analyze the behavior of MFIs' loan portfolio structure throughout the business cycle, we regress the growth of each loan category component on the business cycle proxy.

For that, we consider the following loan growth measures by lending methodology: individual lending growth (IND_LOANG) vs. group lending growth (GROUP_LOANG). Since the sum of loan amounts is equivalent to the total loans, we account for this dependence structure by allowing the shock to the loan growth in each loan category to be correlated. For example, shocks that affect the total loan portfolio such as changes to country performance are likely to affect the components in each loan category.

When conducting the analysis at the loan structure level, Table 5 does not allow us to conclude that variations in each component of the loan portfolio are persistent, since the correlation coefficients among the contemporaneous values of the variations of the components and their historical values are at most weakly correlated. Therefore, with regard to the analysis of the loan portfolio structure, rather than applying a GMM estimation, we adopt a two simultaneous panel estimation using the Seemingly Unrelated Regression approach (SUR) to estimate the loan components. We assume that the vector of contemporaneous errors is distributed according to a joint normal distribution with correlation that can vary through time. We simultaneously estimate the following two equations:

IND_LOANG , = α 58J + γ 58J X , + β 58J GDPGrowth + η 58J , (4) 
GROUP_LOANG , = α <>9.= + γ <>9.= X , + β <>9.= GDPGrowth + η <>9.= , ( 5 
)
where M N_ , and O PQ_ , , are respectively the growth of the amount of total loans granted under individual lending and group lending. We assume that the vector of contemporaneous errors (η 58J , , η <>9.= , ) is distributed according to a joint normal distribution with correlation that can vary through time. Equations (4-5) allow us to investigate how components of loan categories behave throughout the business cycle. We mainly hypothesize that MFIs are more likely to shift their portfolio from risky lending (individual lending) toward less risky loans (group lending) during stressed macroeconomic conditions. This corresponds to testing our hypothesis 2.

The regression output from the SUR approach presented in Table 6 suggests that the positive relation between loan growth and business cycle (proxied by the real GDP growth) holds no matter the loan category considered. However, the values of the GDP growth coefficient suggest that the riskiest loans are more sensitive to the business cycle. This is the case for individual loans. Our finding suggests that during stressed macroeconomic conditions, MFIs are more likely to cut more in individual loans, which are riskier than loans granted under the group lending methodologies, where group members' peer monitoring contributes positively to loan repayment. This finding is in line with recent studies in the banking sector which show the positive effect of the use of soft lending-based methodologies for borrowers [START_REF] Beck | When arm's length is too far: Relationship banking over the credit cycle[END_REF][START_REF] Bolton | Relationship and transaction lending in a crisis[END_REF][START_REF] Ferri | Bank lending technologies and credit availability in Europe: What can we learn from the crisis[END_REF]. The results are also consistent with [START_REF] Carpena | Liability structure in small-scale finance: evidence from a natural experiment[END_REF] who observe a change in the liability structure of loans offered by a microfinance program in India, which shifted from individual to group liability lending at the end of November 2007.

Furthermore, a closer analysis by MFI type and regulation status confirms our main finding regarding the fact that the pro-cyclical behavior is mostly driven by profit-oriented and regulated MFIs (see Table 6).

(Insert Table 6 about here) We further explore the structure/composition of MFIs loan portfolios by analyzing subgroups of loans from different geographical origins (rural vs. urban loans). The financial inclusion literature has identified the geographic location as one main determinant of access to finance (e.g., [START_REF] Demirgüç-Kunt | The Global Findex Database 2017: Measuring Financial Inclusion and the Fintech Revolution[END_REF][START_REF] Demirgüç-Kunt | The Global Findex Database 2017: Measuring Financial Inclusion and the Fintech Revolution[END_REF][START_REF] Wu | The effects of government capital and liquidity support programs on bank lending: evidence from the syndicated corporate credit market[END_REF]. This literature has extensively documented the fact that rural households are more credit constrained than households living in urban areas. To alleviate this credit constraint, there is a need to promote either government led development banks, or non-profit credit organizations, to serve these unbanked populations. [START_REF] Burgess | Do rural banks matter? Evidence from the Indian social banking experiment[END_REF] found that expansion of branches of government led banks into rural unbanked locations in India significantly reduced rural poverty. Given the characteristics of people living in rural areas, mostly poor and vulnerable, it is more likely those population will be better served by non-profit oriented NGO-MFIs and cooperatives and credit unions. Hence, consistent with our above findings, we expect less comovement between rural loans and the business cycle. For the empirical analysis, we compute the loan growth rates for rural loans and for urban loans, and run the same type of regressions as in equations (4-5) above. The unreported results suggest that for-profit MFIs are more likely to grant loans in urban areas, confirming the positive effects of business cycle on urban loans. Interestingly, urban loans are the biggest percentage of loans granted geographically (75% of total loans granted), implying that the procyclical behavior affects a major proportion of MFIs' loan portfolios and supports the relationship-based lending theory.

Robustness check

To check for the robustness of our results, we conducted a series of sensitivity analyses 9 .

Estimation on subsamples by MFI type and regulation status

9 Unreported results can be provided upon request.

Here we test the robustness of the pro-cyclical lending effect found for regulated and privately-owned-MFIs. More specifically, we ran the regressions on the separate subsamples by MFI type and MFI regulation status. Results confirm the significant pro-cyclical lending effect documented above for regulated MFIs and privately-owned-MFIs. We found no significant coefficients for cooperative and credit union-MFIs, NGO-MFIs and non-regulated MFIs subsamples. This finding supports our above findings.

Controlling for the behavior of MFIs at the tail

Parametric approaches used in the paper are vulnerable to the behavior of observations at the tail of the loan growth distribution. Accordingly, we run a quantile-based regression to account for potential differences in the cyclical behavior depending on the loan growth distribution quantile. We run the regression on the whole sample using both simple and bootstrapped conditional quantiles (5%, 25%, 75% and 95%). Our main result on the effect of the business cycle on loan growth is stable for all quantiles. This suggests that our result is not sensitive to the loan growth distribution. The effect of the business cycle is higher for higher quantiles.

Dynamic of the loan portfolio structure: Accounting for potential omitted fixed effects

Our previous analysis performed on the loan portfolio structure relies on the SUR approach that allows us to account for the interrelationship between components from the same loan category. In so doing, we miss accounting for potential fixed effects which could also play a major role in the effect of GDP growth on growth of different loan components. Accordingly, we re-estimate the loan category regressions using both fixed and random effects and the [START_REF] Hausman | Specification tests in econometrics[END_REF] test to identify the regression that fits well with our data. Again, our regression results confirm our previous finding, with the positive effect between business cycle and loan growth stronger for the riskiest loan in the category. This finding somewhat reinforces our previous finding suggesting that the risky loan component is the most subject to the pro-cyclical behavior documented above.

Conclusion and discussion

This paper studies the cyclical behavior of MFI lending activities with respect to the business cycle. It thereby extends upon prior studies in three distinctive ways. First by using both pre-and post-crisis data to assess MFIs' lending throughout the whole business cycle spanning 2001 to 2014, and not just specific crisis periods. We therefore investigate both the effect of the 2007-2009 subprime crisis and the overall effect of the business cycle stemming from the country where the MFI operates. Second, we analyze the potential heterogeneity in the loan growth-business cycle relationship by conducting deeper analysis by MFI regulation status and MFI ownership or institutional form. Finally, we study the cyclical behavior of MFI lending depending on their lending methodologies throughout the cycle.

Using a sample of 5996 firm-year observations from 1444 MFIs worldwide over the 2001-2014 period, our analysis reveals a significant cyclical behavior in MFI lending. This finding is consistent with [START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF], and may suggest that the microfinance lending procyclicality follows a similar pattern to bank lending. More precisely, a one-percent increase in GDP growth is associated with a 1.85% increase in MFI gross loans. This cyclical effect is most significant for regulated MFIs and privately-owned-MFIs for which the increase in gross loans is respectively 2.03% and 2.65%. These findings point to two potential interpretations. First, since regulated MFIs are dominated by profit-oriented bank-MFIs and large MFIs (by asset size), this result could confirm the procyclical lending behavior extensively documented for banks (e.g., [START_REF] Behn | Procyclical capital regulation and lending[END_REF]. This may also be attributed to regulation, since regulated MFIs must comply with minimum capital or provision requirements, thereby reducing their loan volume during economic downturns, which may contribute to meeting minimum regulatory capital requirements. The loan portfolios of nonregulated pro-poor MFIs are less affected by business cycle variations, since the objective of these MFIs is not profit maximization, therefore, they are less inclined to drastically cut their lending during economic slowdown. These findings call for differentiated regulation depending on the type of MFI.

By analyzing MFIs' ex-ante tools used to prevent loan default, our study also fits into the existing banking literature related to the cyclical measures put in place to absorb expected and unexpected credit losses [START_REF] Behn | Procyclical capital regulation and lending[END_REF][START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF][START_REF] Klimenko | Aggregate bank capital and credit dynamics[END_REF]. One such mechanism in the banking industry is the macro-prudential capital regulation recommended by the current Basel III framework. Consistent with that, [START_REF] Klimenko | Aggregate bank capital and credit dynamics[END_REF] develop a model to analyze the relationship between banks' capital and their lending.

According to their model, imposing a minimum capital ratio helps tame excessive bank lending, which enhances stability of the banking system. In the microfinance sector, such generalization cannot be made, given that capital regulation practices are very heterogeneous among MFIs operating in one country and across countries. For instance, in the same country, we may find some MFIs regulated seemingly like banks, while others may have very little or no regulation. At the cross-country level, there are no such regulations like the Basel framework, which constitutes the basis for banking regulation in almost all countries. Under such circumstances, lending methodologies are good pre-emptive default mitigation tools.

For profit-oriented MFIs (regulated or privately-owned-MFIs), the current Basel III macro prudential rules such as the counter-cyclical capital buffer or the dynamic provisioning can be applied. For pro-poor MFIs, however, capital ratio increases need to be considered with caution, as these may endanger their lending activities toward the poor and the most vulnerable segments of the population. Since lending is the most important component of the MFI portfolio, and there is no evidence of substitution between loans and other assets, our results call for caution with regard to any "one size fits all" orthodoxy.

Our analysis of the effect of lending methodology suggests that the pro-cyclical effect is more pronounced for individual loans versus group lending. Additionally, we document the effect being more pronounced for urban loans. These findings are new to the best of our knowledge and constitute a clear demarcation from previous works since it demonstrates how MFIs' loan portfolio structure reacts to aggregate shocks and crises. Our study thus relates to the banking literature that shows that lending decisions based on soft information [START_REF] Beck | When arm's length is too far: Relationship banking over the credit cycle[END_REF][START_REF] Bolton | Relationship and transaction lending in a crisis[END_REF][START_REF] Ferri | Bank lending technologies and credit availability in Europe: What can we learn from the crisis[END_REF] or on a combination of soft and hard information [START_REF] Ferri | Bank lending technologies and credit availability in Europe: What can we learn from the crisis[END_REF]) is beneficial to borrowers especially during bad times. Hence, consistent with [START_REF] Bolton | Relationship and transaction lending in a crisis[END_REF], soft information-based lending methodologies are important mitigating factors of crises. These results call into question the trend of commercialization observed in the microfinance sector, which has resulted in a shift from a joint liability lending model to individual lending model. When recommending tailored risk management tools designed for the microfinance sector, policymakers and regulatory authorities may provide MFIs with incentives to not abandon soft information lending-based methodologies and to increase their share in their loan liability structure. Indeed, our evidence suggests that during downturn periods, joint liability contracts allow MFIs to sustain their lending activities and therefore to continue to fulfill their social mission and, at the same time, to better manage exogenous increase in risk.

Finally, the understanding of MFIs' loan portfolio behavior throughout the business cycle has social and regulatory value. On the one hand, since most family businesses and micro, small and medium-sized enterprises rely on MFIs' lending to sustain their activities, valuable for their communities, it becomes important to smooth their lending through the cycle to avoid disruption in MFIs' services. On the other hand, for regulated MFIs, the understanding of the cyclical behavior in lending and its roots are of importance since regulators could gauge the potential real cost associated with implementation of a regulation. A notable example is the real effect analysis of capital requirements that has been found to influence the cyclical behavior of lending in banking institutions, namely the well-known capital channel theory (e.g., [START_REF] Behn | Procyclical capital regulation and lending[END_REF][START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF][START_REF] Kanga | Capital, risk and profitability of WAEMU banks: Does bank ownership matter[END_REF]among many others). Additionally, in the current implementation process of the Basel III macro-prudential framework, this paper contributes to the ongoing debate on whether an additional countercyclical capital requirement should be applied to MFIs and if so how.

For future research, it will be interesting to investigate further the loan portfolio structure/composition by borrower type, such as household loans and enterprise loans. For further study on household loans subgroup, we could not do that here because of the lack of granular data on household wealth, to distinguish between wealthy borrowers and poor ones.

With regard to enterprise loans, future research can explore the dichotomy between microenterprise loans and small-and-medium sized enterprise loans. We left these very interesting unexplored avenues for future research. 

Table 3: Regression results

This table presents the regression of the loan growth (LOANG) on the business cycle variable (GDP Growth) using the System-GMM approach, the OLS approach, the fixed effects (FE) and random effects (RE) approaches. We proxy the business cycle by GDP Growth. We also cross GDP Growth with the MFI regulation status (regulated-MFIs (REG) vs. non-regulated-MFIs (Non-REG)) and MFI type (Privately-owned-MFIs, Coop/CU-MFIs and NGO-MFIs), to obtain the results in columns 6 and 7 respectively. MFI characteristics include their size (SIZE) measured by the logarithm of their number of active borrowers, the riskiness of the loan portfolio measured by the loan portfolio at risk at 30 days (PAR30), financial performance measured by the return on assets (ROA), capital-to-asset ratio (CAR), loan officer (LO) measured by the number of borrowers per loan officer, poverty focus measured by the depth of outreach (DEPTH). The prefix "L" before a variable designates the lag of the variable. 

Table 6: Effect of the business cycle on loan growth by lending methodology

This table presents the SUREG regression of different components of loan growth (LOANG) on the business cycle variable (GDP Growth). Our data cover the time period 2007-2015. We also report the results of the SUREG regression of different components of loan growth (LOANG) on the business cycle variable (GDP Growth) crossed with the regulation status (columns 4 and 5) and with MFI legal status (columns 6 and 7). In the joint effect models, we include the regulation dummy (regulated MFIs (REG) vs. non-regulated MFIs (Non-REG)) and legal status (Privately-owned-MFIs, Coop/CU-MFIs, NGO-MFIs) dummies. We explicitly distinguish between lending methodologies: individual lending (IND_LOANG) and joint liability lending (GROUP_LOANG). We proxy the business cycle by the GDP Growth. MFI characteristics include their size (SIZE) measured by the logarithm of their number of active borrowers, the riskiness of the loan portfolio measured by the loan portfolio at risk at 30 days (PAR30), financial performance measured by the return on assets (ROA), capital-to-asset ratio (CAR), loan officer (LO) measured by the number of borrowers per loan officer, poverty focus measured by the depth of outreach (DEPTH). The prefix "L" before a variable designates the lag of the 

  year period (from 2001 to 2014) for a total of 5996 MFI-year observations from six main regions of the world as defined by the MIX: Sub-Saharan Africa (873 observations), East Asia and the Pacific (614 observations), Eastern Europe and Central Asia (973 observations), Latin America and Caribbean (2208 observations), Middle East and North Africa (256 observations) and South Asia (1072 observations).

(

  cooperative and credit union and NGO MFIs) are presumably less involved in the global financial market and serve essentially poor people, therefore, they are less prone to drastically cut their lending during economic slowdown. Hence, contrary to[START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF], the significant coefficient of the cross-product "GDP Growth*privately-owned-MFI Dummy" allows us to conclude that the commercialization of microfinance may explain the observed pro-cyclical behavior of MFIs' lending activities. Indeed, microfinance commercialization is reflected by the application of conventional bank management principles which allow commercialized MFIs to adjust their lending behavior according to the evolution of the business cycle. These findings suggest that unlike the 2007 subprime crisis shock that affected all types of MFIs except credit unions (seeWagner and Winkler, 2013, Table 4.a, p.75), in the long run, the dynamic of the loan portfolio is only significantly associated with the business cycle in regulated and privately-owned-MFIs, not in other types of MFIs. These findings confirm our second Hypothesis 1.b.

Figure 1 :

 1 Figure 1: Dynamics of loan growth and GDP_growth (2001-2014)

  investigate whether the effect of business cycle is homogenous by MFI regulation

	status (regulated vs. non-regulated) (Hypothesis 1.b), we modify regression equation (1) by
	introducing the cross-product of real GDP growth and MFI regulation status dummies
	(equation 2):
	LOANG

, = α + λLOANG , + γX , + β GDPGrowth x Dummy +,-./0 ,1_3456 + β 7 GDPGrowth x Dummy 89: +,-./0 ,1_3456 + η +;< ,

  λLOANG , + γX , + The annual average growth in loans dropped from 47.1% to 27.7% in 2008. A similar trend is observed for asset growth as well. Comparing the loan portfolio with the other non-interest assets suggests that loan portfolio constitutes on average 77% of total assets of MFIs. At the peak of the crisis, i.e. in 2008, the loan-to-asset ratio even reached 80%, due to the loss in the value of assets, especially non-interest earning securities. There is also evidence of an increase in portfolio risk during the subprime crisis period, which suggests that MFI loan portfolios are affected by macroeconomic conditions.(Insert Table1 about here)

	β GDPGrowth xDummy => ?0 ,/@ 9A:,1_3456 +	
	β 7 GDPGrowth xDummy /C>,1 .: 9:6_3456 +	
	β D GDPGrowth xDummy 8<E_3456 + η FGH; ,	(3)
	4. Empirical results and discussions	
	4.1. Descriptive evidence	
	The descriptive statistics of the dependent and explanatory variables used in our regressions
	are summarized in Table 1 (Panel A). We computed MFI loan growth as the year-to-year

difference in the log of the MFI gross loan portfolio. The yearly descriptive statistics of MFI loan growth given in Table 1 (Panel B) suggest a substantial drop during the 2007-2009 subprime crisis period with the largest effect in 2008, the year of the collapse of Lehman Brothers.

  Table 3 (model 1). It confirms the positive association between MFIs' loan growth and the business cycle documented in the previous literature[START_REF] Ahlin | Where does microfinance flourish? Microfinance institution performance in macroeconomic context[END_REF],[START_REF] Hessou | Basel III capital buffers and Canadian credit unions lending: Impact of the credit cycle and the business cycle[END_REF],[START_REF] Wagner | From boom to bust: How different has microfinance been from traditional banking?[END_REF] and[START_REF] Wagner | The vulnerability of microfinance to financial turmoilevidence from the global financial crisis[END_REF]), suggesting that, unlike what is commonly held, MFI lending is not immune to fluctuations in the business cycle. This suggests that MFIs' loan portfolios increase during economic growth periods and decrease during recessions.

	The result remains stable when using other alternative and simpler regression methods
	such as ordinary least squares (OLS), panel fixed effects (FE) and panel random effects (RE)
	(see results in Table 3, model 2, 3 and 4, respectively). The estimated coefficient varies
	between 1.18 (fixed effects estimate) and 1.85 (system GMM estimate) 8 . In comparison,
	Wagner and Winkler (2013), using a fixed effects panel approach on data spanning 2000-
	2009, document coefficients that vary between 1.47 and 1.71 (see Wagner and Winkler, 2013,
	p.75, Table

  presents the regression results which includes the cross product of GDP growth and MFI type (privately-owned, cooperatives and credit unions or NGO-MFIs) dummy. The estimation is done with our most

robust GMM estimation technique. We find that lending of privately-owned MFIs is more cyclical than for other types of MFIs: cooperative/credit union MFIs (COOP/CU-MFIs) and non-governmental organization MFIs (NGO-MFIs). Essentially, not-for-profit MFIs

Table 1 : Descriptive analysis results for the loan portfolio

 1 

	Panel A: Descriptive statistics				
	Variable		Number of observations	Mean	Standard deviation	Minimum Maximum
	Loan growth variables				
	Loan growth (LOANG)	3.642	0.27	0.25		-0.84	1
	Individual loan growth (IND_LOANG)	1,909	0.237	0.564		-1.535	2.680
	Group loan growth (GROUP_LOANG)	1,333	0.0841	0.722		-2.960	3.013
	Control variables				
	Size (SIZE)		3.596	9.81	1.77		3.56	15.75
	Portfolio at risk at 30 days (PAR30)	3.452	0.05	0.13		0	5.48
	Return on assets (ROA)	3.592	0.03	0.08		-2.41	0.39
	Capital-to-asset ratio (CAR)	3.623	0.3	0.22		-1.28	1.01
	Loan officer (LO)		3.165	324.14	290.09		0.33	7551
	Depth of outreach (DEPTH)	3.589	0.73	1.85		0.01	41.87
	GDP growth (GDP Growth)	3.435	0.05	0.04		-0.16	0.34
	Panel B: Descriptive statistics by year			
	Year	Loan growth	Asset growth	Loan-to-assets	Portfolio at risk at 30 days
	2001				0.699		0.046
	2002	0.463	0.372		0.704		0.043
	2003	0.409	0.363		0.726		0.060
	2004	0.440	0.413		0.757		0.052
	2005	0.377	0.355		0.751		0.048
	2006	0.409	0.391		0.745		0.047
	2007	0.471	0.440		0.761		0.039
	2008	0.277	0.240		0.807		0.051
	2009	0.201	0.217		0.760		0.072
	2010	0.266	0.237		0.781		0.058
	2011	0.188	0.170		0.792		0.065
	2012	0.202	0.214		0.785		0.041
	2013	0.210	0.201		0.803		0.048
	2014	0.113	0.111		0.815		0.053
	Total	0.300	0.281		0.770		0.053

Table 2 :

 2 Correlation matrixLOANG is the growth rate of the MFI's loan portfolio. SIZE (MFI's size) is measured by the logarithm of their number of active borrowers. PAR30, the riskiness of the loan portfolio, is measured by the loan portfolio at risk at 30 days (PAR30). MFI's financial performance is measured by the return on assets (ROA). CAR is the MFI's capital-to-asset ratio. Loan officer (LO) measures the number of borrowers per loan officer. MFI's poverty focus is measured by the depth of outreach (DEPTH). The prefix "L" before a variable designates the lag of the variable.

										GDP
		LOANG L.LOANG L.SIZE	L.PAR30 L.ROA	L.CAR	LO	DEPTH	Growth
	LOANG	1.0000								
	L.LOANG	0.3851*	1.0000							
	L.SIZE	-0.0899* -0.0127	1.0000						
	L.PAR30	-0.0830* -0.1189* -0.0367	1.0000					
	L.ROA	-0.0523* -0.0064	0.0881*	-0.0279	1.0000				
	L.CAR	0.0739*	-0.0209	-0.2630* -0.0191	0.0729*	1.0000			
	LO	-0.0424	-0.0532	0.2269*	-0.0042	0.0491*	-0.0768* 1.0000		
	DEPTH	0.0645*	0.0476	-0.1479* -0.0055	-0.0141	-0.0771* -0.1542* 1.0000	
	GDP Growth	0.2059*	0.1325*	0.0575*	-0.0242	0.0263	0.0392	0.0226	0.0498*	1.0000
	Notes: *correlation coefficients are significant at 5%.					

Table 4 : Descriptive analysis results for the loan portfolio structure IND_LOANG

 4 is the growth rate of loans granted under individual lending methodologies. GROUP_LOANG is the growth rate of loans under joint liability contracts. INDLOANR and GROUPLOANR are the proportions of loans granted under individual lending and group lending methodologies, respectively.

		Loan Ratio			Loan growth	
	Year INDLOANR GROUPLOANR	LOANG	IND_LOANG GROUP_LOANG
	2007	0.7407	0.0156			
	2008	0.6213	0.2705	0.2254	0.4402	0.1610
	2009	0.5627	0.3404	0.1560	0.1658	0.0828
	2010	0.6143	0.3416	0.2120	0.3882	0.1354
	2011	0.6346	0.3171	0.1609	0.2395	0.0966
	2012	0.6128	0.3306	0.1861	0.1995	0.0988
	2013	0.7055	0.2527	0.1721	0.1872	0.0904
	2014	0.7813	0.1662	0.1079	0.1785	-0.1363
	Total	0.6300	0.2641	0.1810	0.2374	0.0841

Table 5 :

 5 Correlation matrixIND_LOANG is the growth rate of loans granted under individual lending methodologies. GROUP_LOANG is the growth rate of loans under joint liability contracts. SIZE (MFI's size) is measured by the logarithm of their number of active borrowers. PAR30, the riskiness of the loan portfolio, is measured by the loan portfolio at risk at 30 days (PAR30). MFI's financial performance is measured by the return on assets (ROA). CAR is the MFI's capital-to-asset ratio. Loan officer (LO) measures the number of borrowers per loan officer. MFI's poverty focus is measured by the depth of outreach (DEPTH). The prefix "L" before a variable designates the lag of the variable.

		Lending methodologies: Loan growth
		IND_LOANG	GROUP_LOANG
	lag (Loan type)	-0.0652*	-0.049
	L.SIZE	0.032	-0.0137
	L.PAR30	-0.1040*	-0.1482*
	L.ROA	-0.0454*	-0.0785*
	L.CAR	-0.0092	0.0525
	LO	-0.0247	-0.0492
	DEPTH	0.0286	-0.0202
	GDP Growth	0.1826*	0.1215*
	IND_LOANG	1.0000	
	GROUP_LOANG	-0.0137	1.0000
	Notes: *correlation coefficients are significant at 5%.

  variable. *** p<0.01, ** p<0.05, * p<0.1.

		Main effect	Joint effect Regulation status	Joint effect Legal status
	VARIABLES	GROUP_LOANG IND_LOANG GROUP_LOANG IND_LOANG GROUP_LOANG IND_LOANG
	L.SIZE	-0.0000	0.0059	-0.0020	-0.0005	-0.0052	-0.0051
		(0.0233)	(0.0180)	(0.0243)	(0.0188)	(0.0253)	(0.0197)
	L.PAR30	-0.4440***	-0.4979***	-0.4426***	-0.4993***	-0.4498***	-0.5029***
		(0.1033)	(0.0800)	(0.1040)	(0.0803)	(0.1028)	(0.0800)
	L.ROA	-0.4367	-1.0431***	-0.4445	-1.0878***	-0.5373	-1.0262***
		(0.4494)	(0.3479)	(0.4536)	(0.3505)	(0.4529)	(0.3524)
	L.CAR	0.3824**	0.0845	0.3847**	0.1169	0.3960**	0.0991
		(0.1649)	(0.1277)	(0.1742)	(0.1346)	(0.1731)	(0.1347)
	LO	-0.0652	-0.0300	-0.0644	-0.0351	-0.0629	-0.0474
		(0.0669)	(0.0518)	(0.0677)	(0.0523)	(0.0680)	(0.0529)
	DEPTH	-0.0005	0.0007	-0.0005	0.0007	-0.0006	0.0007
		(0.0006)	(0.0005)	(0.0006)	(0.0005)	(0.0006)	(0.0005)
	GDP Growth	3.2093***	4.0815***				
		(1.1040)	(0.8548)				
	REG			0.0005	0.0449		
				(0.1210)	(0.0935)		
	GDP Growth × REG			3.2102**	4.1051***		
				(1.3789)	(1.0654)		
	GDP Growth × Non-REG		3.2444*	3.8815***		
				(1.8469)	(1.4270)		
	Privately-owned-dummy					0.5951**	0.1252
						(0.2623)	(0.2041)
	NGO-dummy					0.6099**	0.0318
						(0.2702)	(0.2102)
	GDP Growth × Privately-owned				3.1838**	3.8955***
						(1.3198)	(1.0269)
	GDP Growth ×NGO					2.3549	4.2609***
						(2.0708)	(1.6112)
	GDP Growth × Coop/CU				14.5490***	4.3005
						(5.0408)	(3.9220)
	Constant	-0.5417	-0.1179	-0.5199	-0.1205	-1.0518**	-0.1935
		(0.3814)	(0.2953)	(0.3954)	(0.3055)	(0.4438)	(0.3453)
	Observations	919	919	908	908	919	919
	R-squared	0.0356	0.0772	0.0356	0.0779	0.0471	0.0793

While microfinance is recognized as a development tool, there is still a debate on the magnitude and importance of its social impact(Banerjee et al., 

2015).2 See for instance the 2018 Symbiotics MIV survey, and Tomilova and Dashi (2017) who provide a global picture of key trends and developments of international funding for financial inclusion.

Joint liability contracts are another distinctive feature of the business of microfinance (Basel Committee on Banking Supervision, 2010;[START_REF] Christen | A guide to regulation and supervision of microfinance: Consensus guidelines[END_REF]. As stated by the BCBS (2010), under joint liability lending methodologies, loans are made to small groups of people who cross-guarantee other members of the group. Peer pressure also helps to ensure high repayment levels, as default by one group member could adversely affect the availability of credit to others.

The most illustrative cases are the well-known BancoSol in Bolivia and Grameen Bank, where the shift away from group lending in both cases is likely to be explained by gaining experience over time.

Using the MIX database raises several issues. The first is related to the existence of sample selection bias, since not all MFIs report data to the MIX and those that report data to the MIX do so on a voluntary basis. This is not formally considered in this study. The second is the representativeness of the MIX data. Although the MIX database lacks either variables or data for some years, working with MIX data is not a serious concern because the MIX data covers a large share of the microfinance sector. As noted by Tchakoute Tchuigoua (2014), MFIs reported in the MIX database serve a large number of microfinance clients.

The MIX uses a five-point ordinal scale (diamond scale) to classify MFIs according to their level of transparency and reliability of information (five diamonds being the highest).

The correlation between contemporaneous and lag values (a Pearson correlation of 0.38) is significant at 1% degree of confidence.