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1. Introduction and Literature Review 

Recent World Bank reports estimate that, as of 2005, there were 1.4 billion 

people living below the international poverty line of $1.25 a day.2 This implies that 

more than a quarter of humanity lives in abject poverty, without access to clean 

drinking water, sufficient food, functioning sewage systems or primary education – 

basic necessities that so many of us take for granted. Simply surviving in the severe 

conditions of poverty is a struggle, a daily battle that often results in defeat. Poverty is 

undoubtedly one of the foremost challenges faced by mankind today – a grave and 

pressing problem affecting a large fraction of humanity. Therefore, it is not surprising 

that Robert Lucas, in relation to questions regarding human welfare and development, 

remarked that, “Once one starts to think about them, it is hard to think about anything 

else.” Tackling poverty on a global scale requires innovative solutions – the recent 

growth of microfinance has shown it to be an effective tool for poverty alleviation.  

This chapter is organized as follows. Section 1.1 discusses the importance of 

access to credit in the process of poverty alleviation, and the failures of formal credit 

markets in developing countries. Section 1.2 describes how the various microfinance 

mechanisms are effective in overcoming these market failures. Section 1.3 illustrates 

the constraints faced by the microfinance sector in raising funds and expanding the 

access to credit. Section 1.4 discusses how tapping mainstream capital markets for 

funding can aid the expansion of the microfinance industry. Section 1.5 explores the 

existence of microfinance as an asset class in formal financial markets. Section 1.6 

discusses securitization in the microfinance sector as a means for MFIs to access capital 
                                                        
2  (2008, August). News and Broadcast: Poverty. Retrieved February 11, 2009, from 
www.worldbank.org Web site: 
http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,contentMDK:20040961~m
enuPK:34480~pagePK:36694~piPK:116742~theSitePK:4607,00.html 
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market funding. Section 1.7 reports the limitations to this securitization, and suggests 

possible methods of overcoming these restrictions. Section 1.8 lists the questions that I 

propose to answer in this paper, regarding the measurement of the impact of 

securitization in the microfinance sector. 

1.1 Credit Market Failures in Developing Countries 

There is a vast literature in the field of economics that cites the lack of access to 

credit as a significant cause of poverty. Various mechanisms have been identified 

through which increasing access to credit can allow people to alter their employment 

and production decisions in order to exit poverty (Burgess and Pande, 2005; Aghion 

and Bolton, 1997; Banerjee and Newman, 1993; Banerjee, 2004).  Unfortunately, formal 

credit markets in developing countries, and particularly in rural regions, are prone to 

failures, thereby denying people access to sufficient credit. Stiglitz and Weiss (1981) 

observe that in rural credit markets, which are plagued by imperfect information, 

credit is rationed. In equilibrium, the interest rate is lower than that required to cause 

markets to clear. Therefore, there is an excess demand for credit and credit has to be 

rationed – this restricts the access to credit to only the most creditworthy borrowers, 

and lowers the efficiency of the credit market.  

Besley (1994) highlights the various distinctive characteristics of rural credit 

markets. These characteristics include scarce collateral, underdeveloped 

complementary institutions (like insurance markets) and borrower risk that is highly 

correlated because rural credit markets are segmented (Besley, 1994). These factors 

give rise to information asymmetries in the credit markets, which in turn lead to the 

adverse selection and moral hazard problems that cause market failures. The failure of 

formal credit markets in developing countries has left a total of 3 billion people without 
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access to formal financial services (Bystrom, 2006). Many of these people are forced to 

turn to informal moneylenders for credit, who provide loans at exorbitant rates of 

interest. Thus, in developing nations, the microfinance sector, which provides credit at 

moderate interest rates, forms a suitable alternative to failing formal markets and 

usurious informal moneylenders. 

1.2 Microfinance Mechanisms 

Microfinance has been largely successful in overcoming the information and 

enforcement problems that cause formal credit markets to fail in rural regions 

(Morduch, 1999a). Microcredit involves the lending of small, collateral-free loans (often 

less than $100) to groups of people who are jointly liable for repayment. The recent 

spread of microfinance has increased the access to credit, and lowered poverty, in rural 

regions around the world (Morduch and Hayley, 2002; Huttenrauch and Schneider, 

2008).   

Microlending mechanisms such as joint liability lending and peer selection act as 

screening devices for lenders, in markets where formal information on 

creditworthiness is scarce (Ghatak, 2000). Endogenous group formation (in which 

borrowers choose their own groups), coupled with joint liability contracts, lead 

borrowers to utilize local information in order to perform positive assortative 

matching3 – this makes it easier for MFIs to indentify risky borrowers and overcome 

the adverse selection problem (Ghatak, 2000).  The joint liability of borrowing groups 

also leads to peer monitoring (Morduch, 1999a). Borrowers monitor the actions of 

their fellow group members in order to ensure that they are working sufficiently hard 

                                                        
3 The process by which risky and safe borrowers sort themselves into relatively 
homogenous groups, if the borrowers form their own groups.  



 4 

to avoid default. Additionally, borrowers who default are reprimanded socially – they 

face a reduction in social status and exclusion from other local markets (Morduch 

1999a). This social enforcement gives borrowers further incentive to avoid default. 

Thus, the peer monitoring and social enforcement associated with microfinance help 

the industry overcome the high monitoring and enforcement costs faced by formal 

credit markets in rural areas. The success of these microfinance mechanisms relies on 

the substantial information flows that exist between village members (Bandiera and 

Rasul, 2002) – the formal credit market is unable to tap into this informal information 

pool, while microfinance successfully uses it to tackle information asymmetries.  

Furthermore, Morduch (1999a) finds that microfinance mechanisms like increasing 

loan size4 and regular repayment schedules also help microfinance institutions (MFIs) 

overcome information and enforcement problems, enabling them to lend, and be 

relatively self-sufficient, even in the absence of physical collateral.  

Most microfinance institutions report high repayment rates, often over 95% 

(Morduch, 1999a). This is far higher than the repayment rates experienced by formal 

banks, especially in rural areas. Thus, microfinance has the ability to significantly 

increase the access to credit in developing countries, and particularly in rural regions, 

which are home to a majority of the world’s poor population. For all these reasons, 

microfinance could be an important weapon in the fight against global poverty. 

1.3 Constraints on the Microfinance Sector 

In spite of its success, microfinance is currently not widespread enough to 

significantly reduce global poverty – there is a large, and steadily growing, unmet 

                                                        
4 Most MFIs exercise a lending strategy by which they lend a small amount to each 
borrower initially, but increase the amount lent to a particular borrower in subsequent 
loans, if he adheres to the repayment schedule.  
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demand for microcredit. By the end of 2004, MFIs serviced almost a 100 million clients 

worldwide (Silverman, 2006); this, nevertheless, represented only 4 % of the global 

demand for microloans, according to the World Bank (Wardle, 2005). DeSchrevel 

(2005) estimates the total annual demand for microcredit at $50 billion. Moreover, this 

demand is growing at a rate of 15%-30% per year (Wine, 2005). The microfinance 

sector has also been unable to sufficiently penetrate developing countries and reach 

remote, rural regions, where the poorest of the poor live. In Asia, only 9.3% of all the 

poorest families are reached by the microfinance sector; in Africa and Latin America, 

only 6% of all the poorest families have access to microfinance services (Gibbons and 

Meehan, 2002).  

Insufficient funding is the primary constraint to the growth and spread of the 

microfinance sector, and the principal cause of the sizeable unmet demand for 

microcredit (Steiber, 2007). Currently, MFIs are financed primarily by subsidies 

(Morduch, 1999b), public and private development aid (Bystrom, 2006), direct donor 

grants and soft loans5 (Morduch, 1999a). In the present state of affairs, these sources of 

funding are not capable of meeting the substantial and swiftly growing global demand 

for microloans (Steiber, 2007). This creates a large unmet demand for microcredit, 

which will only expand if additional sources of funding are not realized. The large 

potential market for microfinance serves as an opportunity to free millions of people 

from the poverty trap.  

 

 

 

                                                        
5 Soft loans are borrowings made at below-market interest rates (Gibbons and Meehan, 
2002). 
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1.4 Microfinance and Capital Markets 

The microfinance sector is still dominated by non-profit and donation-based 

institutions. According to Bystrom (2006), the unmet demand for microcredit can only 

be satisfied if profit-oriented institutions enter the fray, and funds are raised through 

capital markets. Capital markets are a viable route through which MFIs can raise 

additional funds and diversify their funding sources, which have traditionally only 

included government subsidies, soft loans and grants. Through capital markets, they 

can obtain funding from private investors and institutions, both local and foreign 

(Bystrom, 2006).   

Recently, there has been a rapid rise of commercialization in the microfinance 

sector – profit-seeking MFIs have been created and mainstream capital market funding 

has increased (Callaghan et al, 2007).  Local bonds have been issued by MFIs like 

Compartamos in Mexico and Mibanco in Peru (Reddy and Rhyne, 2006). Bank Rakyat 

Indonesia and Equity Bank in Kenya have raised funds through public offerings in stock 

markets (Lieberman et al, 2008). Microfinance Collateralized Debt Obligations (CDOs) 

and Collateralized Loan Obligations (CLOs) have been created – for example, 

BlueOrchard Loans for Development 1 (2006), a microfinance CDO, successfully raised 

$99.1 million for 21 MFIs in 13 countries.6 In 2006, the Bangladesh Rural Advancement 

Committee (BRAC), one of the world’s largest MFIs, completed a deal to securitize $180 

million of local currency microloans (Stieber, 2007). Microfinance investment funds, 

such as the Gray Ghost Microfinance Fund, have also given MFIs access to substantial 

amounts of capital (Huttenrauch and Schneider, 2008). Furthermore, foreign 

                                                        
6 BlueOrchard Loans for Development 2006-1. Retrieved February 12, 2009, from        
BlueOrchard Web site: http://www.blueorchard.com/jahia/Jahia/Products_1/pid/200 
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investment funding has had a significant role to play in the recent commercialization of 

the microfinance sector (Huttenrauch and Schneider, 2008). 

The theoretical literature strongly suggests that obtaining mainstream capital 

market funding is a step in the right direction for the microfinance sector. 

Microfinance’s move towards mainstream finance has been viewed as a form of 

financial market liberalization, which could improve economic performance and 

welfare in developing nations (Huttenrauch and Schneider, 2008). Financial market 

liberalization has been shown to reduce poverty through institution building (Krahnen 

and Schmidt, 1994), increased access to credit (von Pischke, Adams and Donald, 1983) 

and through its impact on the macroeconomy (McKinnon, 1992). An expansion of the 

microfinance sector through increased capital market funding would also represent a 

form of financial system development, which has been shown to reduce income 

inequality disproportionally, by raising the income of the poor (Beck, Demirguc-Kunt 

and Levine, 2004).  

1.5 Microfinance as an Asset Class 

Drawing on the literature mentioned above, it seems that the move towards 

capital market funding would help expand the microfinance sector and improve the 

outreach7 and sustainability of MFIs. However the question remains: why would 

mainstream investors fund MFIs, which provide small loans to extremely poor people 

in impoverished countries? The answer is two-fold: investing in the microfinance 

sector allows investors to obtain competitive financial returns while at the same time 

helping to alleviate poverty. The sheer size and scope of the market for microfinance, 

and the initial indicators of the success of microlending, are definite attractions for 

                                                        
7 The number of borrowers served by an MFI. 
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investors, who can hope to make profits while also being involved in the fight against 

global poverty.  

As mentioned earlier, microfinance increases the access to credit in developing 

countries, thus facilitating poverty reduction. Thus far, it has been seen only as a tool 

for poverty alleviation; for this reason, most of the funding to MFIs comes from 

charitable sources, like donor grants and government subsidies. The microfinance 

sector is also an attractive option for ‘social investors’ looking to help alleviate poverty 

by taking advantage of the poverty-reducing externalities associated with lending to 

the poor (Bystrom, 2006). Most of the microfinance assets sold in capital markets today 

are bought by these ‘social investors’.  

However, these charitable sources of funding are not enough to fulfill the large 

unmet demand for microcredit. In order to facilitate rapid growth, the microfinance 

sector needs to attract funding from purely profit-seeking investors, who represent a 

majority of the investors in capital markets. The characteristics of the microfinance 

industry may, in fact, make microfinance assets a viable and competitive option for 

these profit-seeking investors. The risk-adjusted returns to microcredit are likely to be 

higher than the returns from traditional lending (Bystrom, 2006). MFIs have low 

default rates (below 3% on average) and relatively high returns on equity (between 

20% and 40%) that exceed those of most commercial banks – this allows microfinance 

assets to deliver rates of return in the mid to high single digits (Callaghan et al, 2007). 

In addition, the performance of MFIs is linked to local rather than international capital 

markets, and is likely to be unrelated to the performance of formal capital markets 

(Callaghan et al, 2007). The returns on microloans have been shown to be generally 

uncorrelated with global macroeconomic indicators and other broad asset classes – 
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therefore, assets linked to the microfinance sector could serve as an important source 

of portfolio diversification for investors (Krauss and Walter, 2006). Microfinance is an 

attractive asset class for both commercial and charitable reasons – it provides both 

competitive private financial returns and significant social returns.  

1.6 Securitization in the Microfinance Sector 

Of the various methods of commercialization, securitization seems to be the 

fastest way for MFIs to gain access to mainstream capital market funding, and for 

microfinance to gain investor acceptance as an asset class (Callaghan et al, 2007).8 

Securitization is essentially the process through which homogenous, illiquid financial 

assets are pooled and repackaged into marketable securities, which are then sold and 

traded in mainstream capital markets (Basu, 2005). Securitization would enable MFIs 

to raise additional funds through local and international capital markets, thereby 

diversifying their funding sources and expanding their investor base (Huttenrauch and 

Schneider, 2008; Stieber, 2007). Moreover, this funding is generally obtained at a lower 

cost than that available through alternative financial instruments (Huttenrauch and 

Schneider, 2008; Stieber, 2007). In addition to accessing capital directly through the 

transactions, MFIs could also obtain greater funding indirectly as a result of 

securitization. Since only the ‘top-tier’9, established MFIs are able to access mainstream 

capital market funding, the involvement in securitization transactions serves as a signal 

                                                        
8 To date, securitization of microfinance assets has taken four major forms – sale of MFI 
portfolios to banks and other institutions, cross border securitization of loans to MFIs 
(CDOs), cross-border securitization of microloan portfolios (international CLOs) and 
the domestic securitization of microloan portfolios (domestic CLOs) (Huttenrauch and 
Schneider, 2008). 

9 Exceptionally performing MFIs with large portfolios and borrower bases. 
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of the MFI’s good performance and sound financial position. This allows securitized 

MFIs to obtain greater funding from other sources as well.  

In addition to increasing the supply of funding, securitization could also allow 

MFIs to improve their risk profile by transferring to the investor some of the credit, 

interest rate, prepayment and operational risks associated with the loans being 

securitized (Basu, 2005, Stieber, 2007). In the case of Collateral Loan Obligations 

(CLOs), for example, the stream of borrower repayments is transferred to the investors, 

and investors bear the risk of borrower default. This facilitates the partial or total 

removal of risky assets from the balance sheet of the MFI (Basu, 2005) and enables the 

expansion of its debt capacity (Huttenrauch and Schneider, 2008). Securitization also 

enables MFIs to increase profits, since the securities should generate profits when sold; 

in addition, MFIs could obtain further profits by retaining the servicing function on the 

their loan portfolios (Stieber, 2007).  Thus, securitization seems to be a favorable 

option for MFIs, as it should enable them to obtain low-cost funding, improve their risk 

profile, diversify their funding sources and generate profits.   

1.7 Limitations to Securitization  

In spite of the potential benefits of securitization, the microfinance sector faces 

numerous challenges in its quest for large-scale securitization. Firstly, the legal, tax and 

regulatory framework of the country in which the deal takes place, and the country 

where the MFI is based, must be sophisticated and advanced enough to permit the 

completion of such complex financial transactions (Huttenrauch and Schneider, 2008; 

Callaghan et al, 2007). Most MFIs are based in developing nations, and some of these 

nations have underdeveloped legal and tax systems, making securitization deals a 

daunting prospect. For example, in countries like Romania and Poland, the 
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securitization laws are presently too narrow in scope for securitization to take place on 

a large scale (Huttenrauch and Schneider, 2008).  

There is also significant currency risk associated with cross-border 

securitization deals in international capital markets, since payments on the microloans, 

which are in local currencies, have to be converted into the currencies of international 

capital markets (usually U.S. Dollars or Euros). This currency risk, which is primarily 

the risk of local currency depreciation, has been exacerbated by the recent devaluation 

of the currencies of many developing nations (Callaghan et al, 2007; Basu, 2005). To 

counter this risk, most cross-border securitization deals in the microfinance sector 

utilize currency swaps, which provide both borrowers and investors with protection 

against exchange rate movements.  

In addition to currency risk, securitization deals have to overcome significant 

country risk associated with financial transactions involving developing countries. 

Many developing nations have less effective political and legal structures, exposing 

financial transactions in these countries to risks relating to political disruption, fraud 

and expropriation (Huttenrauch and Schneider, 2008; Callaghan et al, 2007). To 

overcome this country risk, most securitization deals in the microfinance sector enlist 

the services of institutions that assist in managing such risks – the U.S. agency, 

Overseas Private Investment Corporation (OPIC), for example, has provided political 

risk insurance for multiple securitization deals (Callaghan et al, 2007).  

To gain the confidence of investors, MFIs involved in securitization deals, as well 

as the deals themselves, need to obtain credit ratings, preferably from recognized 

international rating agencies (Hartarska and Nadolnyak, 2008). This is essential if 
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mainstream capital markets are to be tapped by microfinance on a large scale 

(Callaghan et al, 2007). Local rating agencies, such as CRISIL in India, and microfinance-

specialized rating agencies, such as MicroRate in the U.S., have been rating MFIs for 

many years. The recent involvement of international rating agencies, such as Standard 

& Poor’s10, in the microfinance sector has further raised the credibility and 

marketability of microfinance assets. However, even MFIs that perform excellently face 

difficulty in obtaining strong, investment-grade ratings. According to Huttenrauch and 

Schneider (2008) and Callaghan et al (2007), this is because most MFIs are based in 

developing countries with high country risk, subjecting their ratings to ‘country 

ceilings’. Relatively low credit ratings could adversely impact the success of 

securitization deals, and lower the ability of the MFIs to raise funds. Therefore, most 

securitization deals incorporate credit enhancements in which entities, usually backed 

by the government, with high-quality credit ratings guarantee some, or all, of the bonds 

in the securitization transactions (Stieber, 2007). This, along with the hedging of 

country risk mentioned earlier, has allowed MFIs and securitization deals to obtain 

significantly improved ratings. However, complex financial tools like currency swaps 

and credit enhancements require well-developed local capital and debt markets, which 

are not present in many developing nations.  

Securitization transactions are also extremely expensive to carry out. Credit 

enhancements, political risk insurance and currency swaps all require fees, as do 

investment banks, rating agencies and regulatory agencies involved in the deals 

(Stieber, 2007). Additionally, rating agencies and financial market transactions have 

                                                        
10 Standard and Poor’s rated BlueOrchard Loans for Development (BOLD) 2007-1, a 
microfinance CDO issued in 2007.  
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comprehensive information requirements – it is costly for MFIs to establish the 

powerful information management systems required to collect, organize and report the 

detailed data required for the completion of securitization deals (Stieber, 2007). 

Repeated securitization transactions, however, allow MFIs to overcome many of the 

one-time costs associated with these deals, enabling them to eventually generate 

profits from securitization. Yet, since the initial costs and performance requirements of 

securitization are extremely high, only ‘top-tier’ MFIs have been involved in 

securitization transactions thus far. Therefore, despite the many benefits of 

securitization, the participation of MFIs in these transactions has been severely 

restricted, and a majority of MFIs – those that are smaller and not in the ‘top-tier’ – do 

not have access to capital market funding through securitization.  

Securitization in the microfinance sector is not very widespread – there have 

been less than a dozen microfinance securitization transactions in global capital 

markets (Braganza and Shrivastava, 2008). It has to advance a long way in order to 

make a significant dent in the vast unmet demand for microcredit. Nevertheless, if 

securitization is appropriately implemented on a large scale in the microfinance sector, 

it would allow MFIs to expand their outreach and penetrate deep into the rural regions 

of developing countries, thus lowering poverty by providing the poor with access to 

credit.  

1.8 Measuring the Impact of Securitization 

As mentioned earlier, much of the literature suggests that securitization would 

significantly increase the capital-raising capabilities of MFIs. However, it could also 

impact the microfinance mechanisms, sometimes adversely affecting the performance 

of MFIs. For example, the additional low-cost funding provided by securitization could 
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cause MFIs to lend larger amounts to borrowers. In rural credit markets, larger loans 

increase the incentive for voluntary and involuntary default on the part of borrowers 

(Besley, 1994). Therefore, an increase in average loan size could adversely affect the 

dynamic incentives provided by the microfinance framework, increasing the number of 

borrowers unable to make timely repayments. This might also raise default rates, 

deteriorating the risk profile and hurting the performance of MFIs.  

If securitization does, in fact, increase the capital available to MFIs, it would also 

enable them to increase the number of borrowers they serve. As securitization involves 

the transfer of risk from the MFIs to the investors (Basu, 2005, Stieber, 2007), it could 

lead to moral hazard issues on the part of MFIs. Since MFIs do not bear the entire cost 

of borrower default (the risk associated with the microloans) after securitization, they 

could, in a bid to increase profits and expand outreach, screen potential borrowers less 

stringently. Thus, securitization might cause MFIs to increase lending to riskier 

borrowers, some of which represent bad credit risk. If this is the case, securitization 

could have a detrimental impact on the risk profile of MFIs, and the risk screening and 

risk management processes within microfinance networks could be compromised. 

Therefore, securitization may well raise the default rate of MFIs and increase the 

number of borrowers unable to make timely repayments. In their study of international 

banks, Krahnen and Wilde (2006) and Haensel and Krahnen (2007) found that 

securitization did, in fact, increase the systematic risk of banks. Keys et al (2008) found 

that the securitization of subprime mortgage loans adversely affected the screening 

incentives of lenders and led to an increase in the default rate.  

On the other hand, securitization enables MFIs to remove risky assets from their 

portfolios (Basu, 2005). Thus, through the appropriate removal of assets that represent 



 15

bad credit risk, MFIs could reduce the number of defaulting borrowers on their books, 

and improve the risk profile of their portfolios. However, an improvement in the risk 

profile could also imply that after securitization, MFIs lend less to the poorest 

borrowers, who are probably the riskiest and most likely to default. This could be 

because securitization, and the need to supply investors with a constant stream of 

payments, puts added pressure on MFIs to lower their default rate and improve their 

financial performance. The additional funds available through securitization would not 

lead MFIs to expand outreach to the poorest of the poor – this would lessen the 

poverty-reducing externalities associated with the microfinance sector. Thus, 

securitization could cause MFIs to become more like commercial banks and stop 

lending, or lend less, to the very poor – this contradicts the poverty-reducing and 

welfare-enhancing goals of the microfinance industry, which was created to provide 

widespread access to credit for the poor. Thus, securitization could improve or worsen 

the risk profile of MFIs. Furthermore, an improvement in the risk profile of MFIs is not 

necessarily beneficial to the microfinance sector.  

In this paper, I propose to empirically assess the impact of securitization in the 

microfinance sector. In particular, I aim to answer the following questions: 

• Does securitization enable MFIs to obtain significantly greater funding? 

• Does securitization cause MFIs to lend larger amounts to borrowers, on 

average? 

• Does securitization improve or worsen the risk profile of MFI portfolios? 

To test these hypotheses, I focus on 4 dependent variables – the natural log of an MFI’s 

gross loan portfolio (lngrossloanportfolio), the natural log of its total assets 
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(lntotalassets), the natural log of the loan balance per borrower (lnloanbalancepb) and 

the portfolio at risk ratio (par). Table 1.1 provides a brief description of these variables, 

as well as the expected impact of securitization based on the theory mentioned above. 

Table 1.1 Variable Descriptions and the Expected Effect of Securitization 

 
Variable 

 
Description 

Expected 
Effect of 

Securitization 

lngrossloanportfolio 

Unit: - 

 

The natural log of the MFI’s gross loan portfolio. 
The gross loan portfolio (measured in dollars) is 
the outstanding principal balance of all of an MFI’s 
outstanding loans. It is a measure of size of the 
MFI’s portfolio. 

+ 
 

lntotalassets 

Unit: - 

 

The natural log of the total assets of an MFI. Total 
assets (measured in dollars) include all asset 
accounts net of all contra-asset accounts, such as 
the loan-loss allowance and accumulated 
depreciation. 

Both these variables are measures of MFI size. The 
impact of securitization on each of these variables 
represents its effect on the MFI’s capital resources. 

+ 

 

lnloanbalancepb 

Unit: -   

The natural log of the average loan balance per 
borrower, which is the ratio of the gross loan 
portfolio to the number of active borrowers. It 
provides a measure of the MFI’s average loan size. 

+ 

par 

Unit: % 

 

The ratio of portfolio at risk > 30 days to the gross 
loan portfolio. Portfolio at risk > 30 days is the 
value (measured in dollars) of all loans outstanding 
that have one or more installments of principal past 
due by more than 30 days. The portfolio at risk 
ratio is highly (positively) correlated with the 
default rate. It is a standard measure of the risk 
profile of an MFI’s portfolio – higher values indicate 
a higher default rate and inferior risk profile. 

+/- 

 

If preliminary analyses show that securitization causes MFIs to increase their 

average loan size as well as their portfolio at risk, it could indicate that securitization 

has a detrimental impact on the delicate microfinance mechanisms. The success of the 
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sector depends on these mechanisms; therefore, such results would be a cause for 

concern and a call for reassessment of the rapidly growing field of microfinance-asset 

securitization.  

Given that securitization in the sphere of microfinance is in its relative infancy, 

the theoretical literature on the subject is sparse. Moreover, there has been practically 

no empirical work done on this topic. An empirical analysis to estimate the effect of 

microfinance securitization is essential in these formative years. It is important to 

know whether securitization has actually had the impact predicted by the theoretical 

literature. Moreover, such an analysis would also assist the formation of valuable 

suggestions regarding possible improvements in the field of microfinance 

securitization.  

The remainder of this paper is organized as follows. Section 2 describes the data 

used for this study. Section 3 provides the empirical framework used to measure the 

effect of securitization. The results of the empirical analysis are presented in Section 4. 

Section 5 discusses the implications of this analysis and suggests avenues for further 

research. 

2. Data 

The dataset used in this study consists of 80 MFIs – 31 securitized MFIs in the 

treatment group and 49 un-securitized MFIs in the control group. It contains individual 

annual MFI observations on financial and outreach indicators for the time period 

between 2000 and 2007, though there are a few data points missing. Data on country 

risk, currency risk and financial development have also been included in the dataset. 
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2.1 Treatment Group 

The treatment group consists of 31 securitized MFIs. It includes MFIs that have 

been involved in 3 major securitization deals – Blue Orchard Microfinance Securities 1 

in 2004 (14 MFIs), Microfinance Loan Obligations Compartment 1 in 2005 (4 MFIs) and 

Blue Orchard Loans for Development 1 in 2006 (9 MFIs). It also includes 4 MFIs that 

have undergone securitization individually. Data on the specifics of, and the MFIs 

involved in, the two Blue Orchard deals come the Blue Orchard website 

(www.blueorchard.com). Data on the Microfinance Loan Obligations Compartment 1 

deal, which was arranged jointly by the European Investment Fund and Symbiotics S.A. 

(a microfinance consultancy), come from the Symbiotics website (www.symbiotics.ch). 

Additionally, 16 of the 31 securitized MFIs in the dataset are located in Latin American 

countries, while 9 are based in Eastern Europe and Central Asia.  

2.2 Control Group 

The control group consists of 49 highly ranked MFIs that have not yet been 

securitized, according to the MIX Global 100 Composite rankings. These rankings are 

published by the information platform MIX MARKET (www.mixmarket.org), and are 

based on the profitability, outreach, efficiency and transparency of MFIs. The ranking 

scores MFIs according to their ability to expand access to financial services in a cost 

effective manner, while still producing positive returns. Since the factors considered in 

the rankings are the primary determinants of the marketability of MFIs, the control 

group consists of those MFIs that are most likely to undertake securitization, but have 

not done so as yet. Since securitization is in its infancy in the microfinance sector, there 

are a significant number of MFIs that possess the characteristics required to undertake 

http://www.blueorchard.com/
http://www.symbiotics.ch/
http://www.mixmarket.org/
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securitization, but have not done so as yet. Table 2.1 provides the regional distribution 

of MFIs in the dataset.  

Table 2.1 Regional Distribution of MFIs in the Dataset 

Region 
 

MFIs in 
Treatment 
Group 

MFIs in 
Control 
Group 

Total Number 
of MFIs 

 

% of 
sample 

 
      

Middle East and 
North Africa (MEA) 1 11 12 15.00% 
 
Latin American 
Countries (LAC) 16 10 26 32.50% 
 
South Asia (SA) 3 9 12 15.00% 
 
East Asia and 
Pacific (EAP) 2 8 10 12.50% 
 
Eastern Europe and 
Central Asia (ECA) 9 11 20 25.00% 

      
Total 31 49 80 100.00% 

 

2.3 Individual MFI Data 

Individual MFI data come from the database collected by the MIX MARKET 

information platform (www.mixmarket.org), which is supported by the Consultative 

Group to Assist the Poor. Currently, this is the most comprehensive and extensive 

publicly available database on microfinance institutions (Hartarska and Nadolnyak, 

2008). It includes detailed financial statements, rating information and data on impact 

and outreach for more than 1300 MFIs worldwide. The information in the database is 

reported in the form of individual annual MFI observations (measured as year-end 

values).  

Though the MIX MARKET database has detailed information on MFIs, this data is 

only available in HTML form on the website, and is not available in the form of a 

http://www.mixmarket.org/
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spreadsheet, or any other format that is easy to work with. Assembling the data into a 

workable format involved a number of steps. First, I obtained the list of securitized 

MFIs from the websites of the intermediaries that organized the various securitization 

deals. Then, I obtained the list of MFIs to be included in the control group from the MIX 

MARKET rankings published on its website. Next, I transferred data on these MFIs 

individually from the MIX MARKET database to a spreadsheet. After a considerable 

amount of cleaning, the data was in a form that could be used for meaningful analyses.  

2.4 Country Data 

Data on country risk come from the International Country Risk Guide (ICRG) 

database, which is published by the PRS Group. The comprehensive ICRG model utilizes 

data on 22 variables to produce ratings of country risk. For each country rated, a 

separate index is created for each subcategory of risk: political, financial and economic. 

The political risk index is based on 100 points, financial risk index on 50 points, and 

economic risk index on 50 points. The sum of the points from the three indices is 

divided by two to produce the composite country risk score. This composite risk rating, 

which I have included in the dataset as a measure of country risk, is a score ranging 

from 0 to 100, with lower scores indicating higher country risk. The ICRG rating has 

been used as a measure of country risk in numerous studies – for example, it has been 

used to estimate the impact of country risk on stock market development (Perroti and 

van Oijen, 2001) and on public investment and growth (Tanzi and Davoodi, 1997). 

The currency risk measure that I have included in the dataset is essentially a 

measure of the risk of local currency depreciation. It is measured as the difference 

between the domestic money market nominal interest rate and the U.S. money market 

nominal interest rate. This measure (which is in percentage terms), known as 
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uncovered interest rate parity, captures a country’s expected currency depreciation or 

appreciation, and can acquire either positive or negative values. It is a widely accepted 

measure of the exchange rate risk associated with cross-border transactions (Hansen 

and Hodrick, 1980; Isard, 2006). Negative values indicate that the domestic currency is 

expected to appreciate while positive values indicate the expected depreciation of 

domestic currency. Therefore, in general, higher values of this measure indicate a 

greater probability of domestic currency depreciation. Data on money market interest 

rates come from the International Monetary Fund’s International Financial Statistics 

(IFS) database, which contains country-wise annual observations on money market 

rates. 

Furthermore, I include two ratios, as measures of the level of financial 

development, in the dataset: M2 to GDP (m2gdp) and stock market capitalization to 

GDP (smcgdp). M2gdp is measured as the ratio of a country’s M2 money supply 

measure11 to its nominal GDP. Smcgdp is measured as the ratio of the total value of all 

stocks traded in a country’s stock exchange(s) to its nominal GDP. Both ratios are 

measured in percentage terms and are indicators of the level of development of a 

country’s financial sector. Jung (1986) and Levine and Zervos (1998) use these 

measures to study the impact of financial development on economic growth. For both 

measures, higher percentage values indicate greater degrees of financial development. 

Data on both these measures come from the World Bank’s World Development 

                                                        
11 According to the U.S. Federal Reserve website, M2 is a broader measure of money 
supply that includes M1, plus savings accounts, time deposits of under $100,000, and 
balances in retail money market mutual funds. M1, the narrowest measure of money 
supply, is restricted to the most liquid forms of money – it consists of currency in the 
hands of the public, traveler’s checks, demand deposits, and other deposits against 
which checks can be written. 
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Indicators (WDI) database, which contains country-wise annual observations on both 

ratios.  

3. Empirical Framework 

In this study, I use 3 models to estimate the impact of securitization – a cross-

section OLS model (Section 3.1), a cross-section treatment effects model (Section 3.2) 

and a panel OLS model (Section 3.3). OLS estimates of the securitization effect may be 

biased due to endogeneity. The endogeneity arises from the fact that securitization (the 

binary treatment) is not exogenously determined. That is, securitization is not 

randomly assigned to MFIs, but rather determined endogenously by variables included 

in the model. For example, MFI size and portfolio at risk are important factors in the 

decision to securitize. MFIs with lower portfolio at risk are more likely undergo 

securitization – the lower default rate associated with their superior risk profile 

enables them to maintain the stream of payments on the securities and attract capital 

market funding (Basu, 2005). Larger MFIs, that is, MFIs with greater gross loan 

portfolio and total assets, are also more likely to be involved in securitization 

transactions. These MFIs are usually well established in the microfinance sector, and 

therefore serve as more reliable investment options. Also, firms with more assets are 

capable of fulfilling the large structuring and transaction costs associated with 

securitization deals (Mazzuca, 2008).  

In order to mitigate the bias due to endogeneity, I have utilized a treatment 

effects analysis to estimate the effect of securitization. Ideally, I would want to use a 

treatment effects analysis of panel data, in order to exploit both time series and cross-

section variation. This analysis would also take into account the fact that MFIs in the 

treatment group undertook securitization at different times in the period 2003-2007. 
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However, a treatment effects analysis of panel data is not feasible, since the estimates 

would still suffer from endogeneity bias, which arises because securitization impacts 

the MFI characteristics that are used as controls in determining the securitization 

effect. Therefore, in order to appropriately deal with the issue of endogeneity, I have 

used a cross-section treatment effects analysis. In this model, the binary treatment 

dummy indicates whether the MFI securitized anytime in the period 2003-2007. The 

treatment effects model utilizes a two-step estimator to account for the non-random 

nature of the treatment (securitization) and consistently measures the effect of 

securitization. While this model allows me to deal with the endogeneity issue, it does 

not account for the different times of securitization – the treatment dummy does not 

distinguish between MFIs that have been securitized in different years in the period 

2003-2007. 

Comparing the cross-section OLS and cross-section treatment effects results 

would allow me to gauge the importance and magnitude of the endogeneity bias. 

Similar results would imply that endogeneity is not a major concern. In this case, the 

panel OLS model would provide the most accurate estimates of the impact of 

securitization, since it takes into account the different securitization times. Using panel 

data would allow me to exploit both cross-section and time series variation, and take 

into account the different times of securitization – but the panel OLS model does not 

overcome the bias due to endogeneity. A comparison of the cross-section and panel 

OLS results would reveal the importance of the timing problem that arises by not 

distinguishing between MFIs that have securitized in different years.  Similar cross-

section and panel OLS results would imply that accounting for different securitization 

times does not significantly alter the results, and hence the timing problem is not a 
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major concern. If there is significant endogeneity bias but the timing problem is not 

very important, the treatment effects results provide the best estimates of the impact of 

securitization. Therefore, including all three of the above-mentioned models is crucial 

to the proper estimation of the impact of securitization - a comparison of the results of 

the three analyses actually suggests which model most accurately estimates the impact 

of securitization and sheds the most light on the issue at hand.  

3.1 Cross-Section OLS Model 

The cross-section OLS model that is estimated is: 

Yi2007  = constant + β1 securitizedi + β2 agei2003 + β3 ratedi2003 +                                          

β4 lngrossloanportfolioi2003  + β5 grossloantrendi + β6 pari2003 + β7 partrendi +                

β8 debtequityi2003 + β9 nonprofiti + β10 banki + region dummies 

(i is the MFI index and all values are reported as year-end figures) 

This cross-section specification across MFIs facilitates the measurement of the 

impact of securitization on Y, where Y represents the four dependent variables of 

interest – lngrossloanportfolio, lntotalassets, lnloanbalancepb and par.12 The 

dependent variables are measured at the end of 2007, the final year in my dataset. The 

natural logs of the variables gross loan portfolio, total assets and average loan balance 

per borrower are used in order to obtain proportional estimates of the impact of 

securitization. The securitized variable is a binary dummy that equals 1 if the MFI was 

securitized anytime between 31st December 2003 and 31st December 2007. All MFIs in 

the sample were securitized after 2003; therefore, the coefficient of interest, β1, 

estimates the impact of securitization anytime between 2003-2007 on Y as measured 

in 2007.  As described in Section 1.8, the coefficient estimate β1 is expected to be 

positive in the case of lngrossloanportfolio, lntotalassets and lnloanbalancepb and 

                                                        
12 The descriptions of these variables are provided in table 1.1. 
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could be either positive or negative in the case of par. The OLS analysis uses cross-

section data on 80 MFIs (31 securitized and 49 un-securitized), as described in Section 

2.  

Various general and financial characteristics of MFIs have been included as 

control variables. These variables impact the ability of MFIs to obtain funding from 

sources other than securitization, and so would be expected to affect the dependent 

variables. The inclusion of these variables, therefore, helps mitigate the omitted 

variable bias and isolate the direct impact of securitization on the dependent variables. 

As mentioned in Table 3.1, for all the controls, the 2003 measures have been included 

(3-year trends ending in 2003 have been used for the trend controls). Using 2003 

values for control variables and 2007 values for dependent variables reduces the 

possible endogeneity associated with the controls. Also, since all the MFIs in the sample 

have been securitized after 2003, the control variables are not impacted by the 

securitization decision. The control variables, as measured in 2003, are therefore 

exogenous to both the securitization decision and the dependent variables of interest. 

The period of interest is 2003-2007 – the securitized variable represents securitization 

anytime within this period, while the controls are measured just prior to the start of 

the period and the dependent variables are measured at the end of the period. Table 

3.1 gives a brief description of each of these control variables. 

Table 3.1 Control Variable Descriptions 

Variable Description 

age2003 

Unit: years 

The age of the MFI in 2003. That is, the number of years 
between 2003 and the year of inception. 

rated2003 Dummy equaling one if the MFI was rated in or before 2003, 
and zero otherwise. Since more information tends to be 
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Unit: -  available on rated MFIs, this variable is an indication of the 
transparency of, and information available on, MFIs. 

lngrossloanportfolio2003  

Unit: - 

The natural log of the gross loan portfolio, as measured in 
2003. 

grossloantrend 

Unit: % 

 

The year-on-year growth rate in the gross loan portfolio 
between 2000 and 2003. It is calculated as the compound 
annual growth rate (CAGR)13 over the 3 years between 2000 
and 2003. It is a measure of the 3-year trend in the size of 
the MFI’s loan portfolio.   

par2003 

Unit: % 

The ratio of portfolio at risk > 30 days to the gross loan 
portfolio, as measured in 2003.  

partrend 

Unit: % 

The average annual growth rate (AAGR)14 in the portfolio at 
risk ratio over the 3 years between 2000 and 2003. It is a 
measure of the 3-year trend in the risk profile of the MFI’s 
loan portfolio. 

debtequity2003 

Unit: % 

The ratio of an MFI’s total liabilities to its total equity (debt-
equity ratio), as measured in 2003. It is a measure of the 
MFI’s financial leverage. 

nonprofit 

Unit: - 

Dummy equaling one if the MFI is a non-profit institution, 
such as a NGO or cooperative, and zero otherwise.   

bank 

Unit: - 

 

Dummy equaling one if the MFI is organized as a bank, and 
zero otherwise. 

The nonprofit and bank variables represent the institutional 
type of the MFI. MFIs can be of 3 types – non-profit 
institutions (NGOs and cooperatives), banks and non-bank 
financial institutions.15 In this case, non-bank financial 
institution is the omitted category. 

 

In addition to these controls, region dummies are also included in the 

specification, to control for omitted variables that vary by region.16 The five regions 

                                                        
13 CAGR = (Ending value / Beginning Value)(1/# of years) – 1  
14 AAGR = (Ending Value – Beginning Value) / # of years 
15 Of the 80 MFIs in my dataset, 25 are non-profit institutions, 23 are banks and 32 are 
non-bank financial institutions. 
16 Since the dataset is relatively small, there are not enough observations of each 
country to use country fixed effects and exploit the variation within countries. Also, the 
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considered in this study are Middle East and North Africa (MEA), Latin American 

Countries (LAC), South Asia (SA), East Asia and the Pacific (EAP) and Eastern Europe 

and Central Asia (ECA).  

As mentioned earlier in Section 3, the OLS coefficient estimates of the securitized 

variable may be biased due to endogeneity, since the error term is probably correlated 

with the securitization dummy variable. This endogeneity could be caused by omitted 

factors that affect both the decision to securitize and the dependent variables. 

Therefore, the treatment effects model, described in the next section, is used take into 

account the non-random nature of the treatment and mitigate this endogeneity issue. 

3.2 Treatment Effects Model 

The treatment effects model17 uses a two-step consistent estimator to overcome 

endogeneity in determining the effect of the treatment (securitization) on the various 

dependent variables. The treatment effects analysis utilizes the same cross-section 

dataset as the OLS analysis.  

The two-stage treatment effects model that is estimated is: 

Stage 1:   Securitized*i  = constant + α1 agei2003 + α2 ratedi2003 +                                              

α3 lngrossloanportfolioi2003  + α4 grossloantrendi + α5 pari2003 + α6 partrendi +             

α7 debtequityi2003 + α8nonprofiti + α9 banki + α10 countryriski2003 + α11 currencyriski2003  

+ α12 m2gdpi2003 + α13 smcgdpi2003 + α14 smcdummyi2003  

                                                                                                                                                                           
inclusion of country fixed effects would not enable me to utilize some of the ‘good’ 
variation between countries – variation that could hold significant explanatory power 
on the dependent variables. Therefore, region dummies are preferred in this analysis – 
using them allows me to exploit this ‘good’ variation between countries while still 
controlling for region-specific factors that might bias the results if omitted.  
17 I have utilized the two-step estimator of the treatment effects model, rather than the 
maximum likelihood estimator (the other option in STATA). STATA was unable to 
compile and produce maximum likelihood estimates of the impact of securitization.  
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Stage 2:   Yi2007  = constant + β1 securitized*i + β2 agei2003 + β3 ratedi2003 +           

β4 lngrossloanportfolioi2003  + β5 grossloantrendi + β6 pari2003 + β7 partrendi +                

β8 debtequityi2003 + β9 nonprofiti + β10 banki + region dummies 

(i is the MFI index and all values are reported as year-end figures) 

The treatment effects model uses a two-stage procedure to calculate the effect of 

an endogenously chosen binary treatment (securitization, in this case) on another fully 

observed endogenous variable (the dependent variable), conditional on two sets of 

independent variables.18 In the first stage, the binary decision to obtain the treatment is 

modeled as the outcome of an unobserved latent variable, securitized*.19  The first 

stage of the model, which is essentially a probit specification, uses the data on the 

determinants of securitization and the securitized variable to predict the probability of 

securitization (securitized*) in the period 2003-2007, for each MFI. The second stage is 

the same as the cross-section OLS specification mentioned in the previous section, 

except that the securitized variable is replaced by the predicted probability of 

securitization. By taking into account the determinants, and non-random nature, of 

securitization and using the estimated probability of securitization in the second stage 

regression, this model can account for the endogeneity associated with the securitized 

variable.20 The treatment effects method provides consistent estimates of the effect of 

securitization on the dependent variables.  

                                                        
18 Stata Version 10 Reference Manual 
19 Stata Version 10 Reference Manual 
20 A panel treatment effects model would not tackle the endogeneity problem 
appropriately. Even if I used lagged measures of MFI characteristics as controls, I 
would be introducing an endogeneity bias. For example, suppose an MFI securitizes in 
2003.  That firm’s securitization dummy for 2005 is 1, but we know from the second 
stage regression that the act of securitizing affects the characteristics of the firm.  
Therefore, for the 2005 observation you would be explaining the fact that the MFI is 
securitized in 2005 on the basis of MFI characteristics in 2004, which are in turn 
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The determinants of securitization, that is, the independent variables in the first 

stage regression, include all the MFI characteristics that are used as controls in the 

cross-section OLS model. Table 3.2 analyses the expected impact of the independent 

variables, common to both the first and second stage, on the decision to securitize and 

the ability of MFIs to raise funds from other funding sources (and hence on the 

dependent variables of the second stage specification). 21  

Table 3.2 Expected Effect of Common Independent Variables 

 

Variable 

 

Expected Effect 

Directi-
on of 
Effect 

age2003 

Unit: years 

Older MFIs are usually well established and possess greater 
credibility within the sector – therefore, they are more likely to 
undergo securitization and raise additional funds through other 
sources.  

+ 

rated2003 

Unit: - 

More information, including performance and financial data, is 
available on rated MFIs, since the process of rating itself has 
substantial data requirements. Therefore, rated MFIs can raise 
more funds and are more likely to securitize.   

+ 

lngrossloan2003 

Unit: - 

Larger MFIs are more likely to securitize, since they are able to 
absorb the large transaction costs associated with securitization. 
Larger MFIs are also generally better established in the 
microfinance sector; therefore, they can obtain more funds from 
other sources. 

+ 

grossloantrend 

Unit: % 

A higher value indicates greater MFI growth in the past 3 years, 
which in turn implies improvements in performance and 
outreach. Therefore, higher values imply greater propensity to 
securitize and greater funds raised through alternate sources of 
funding. 

+ 

                                                                                                                                                                           
influenced by the fact that the firm was securitized. This would cause an endogeneity 
bias.   
 21 There is no published literature focusing specifically on the determinants of 
microfinance securitization. The list of determinant variables was compiled using 
literature on traditional securitization, in consultation with members of Blue Orchard, 
European Investment Fund and Developing World Markets. I am extremely grateful to 
Julie Hubert-Moulin at Blue Orchard and Per-Erik Eriksson at EIF for providing 
valuable information on the topic. 
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par2003 

Unit: % 

MFIs with lower par are more likely undergo securitization – 
their lower default rates and better risk profiles enhance their 
ability to maintain the stream of payments on the securities and 
attract market funding. A better risk profile also allows MFIs to 
obtain additional funds from other sources. 

- 

partrend 

Unit: % 

Negative values indicate an improving risk profile over the past 
3 years, which could imply improving performance. Thus, lower 
values increase the probability of securitization and the ability 
of MFIs to raise funds through alternate sources of funding. 

- 

debtequity2003 

Unit: % 

Profitable firms generate more cash internally and have less 
need for outside financing and debt. Also, faster-growing firms 
tend to have more equity financing. Thus, a lower debt-equity 
ratio is an indication of profitability and growth – it implies a 
greater likelihood of securitization and greater ability to obtain 
funds from other funding sources (Ross, Westerfield , and Jaffe 
474-475). 

- 

nonprofit 

Unit: - 

For-profit institutions, such as banks and non-bank financial 
institutions, tend to be more transparent and more efficient in 
their functioning, resulting in better financial performance. 
Therefore, non-profit institutions are less likely to securitize and 
can raise less funds through other funding sources.  

- 

bank 

Unit: - 

Since both banks and non-bank financial institutions (the 
omitted category) are for-profit organizations, it is unclear what 
the expected effect of this variable is. 

+/- 

 

In addition to these MFI characteristics, measures of country risk and currency 

risk are also included as determinants of the decision to securitize. Two ratios – M2 to 

GDP (m2gdp) and Stock Market Capitalization to GDP (smcgdp) – are incorporated as 

measures of financial development. These four variables are calculated as described in 

Section 2.4, and represent the country-specific factors that determine securitization. 

The 2003 measures of these variables are included in the first stage specification. 

Country risk, currency risk, mdgdp and smcgdp are exogenous variables that are 

included in the first stage, but excluded from the second stage, of the model. These 

variables, known as excluded exogenous variables, impact the decision to securitize but 

not the ability of MFIs to obtain funding from other sources.  
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Most securitization transactions are cross-border deals that are organized in 

international financial markets. Therefore, currency and country risks have to be taken 

into account when deciding whether to include a particular MFI in a securitization deal. 

Other than securitization, most sources of funding for MFIs are local and charitable – 

they primarily include local donors, charitable organizations and the government. 

Country and currency risks are not significant factors for these local sources in their 

decision to fund MFIs. Since securitization transactions are fairly sophisticated, they 

require the presence of well-developed financial markets and institutions. Therefore, 

the level of financial development, indicated by m2gdp and smcgdp, is an important 

determinant of the likelihood of securitization. Most other funding to MFIs is in the 

form of donations, grants and subsidies – the level of financial development does not 

significantly affect the probability of obtaining this funding. Table 3.3 summarizes the 

expected effect of these four excluded exogenous variables on the decision to 

securitize.  

Table 3.3 Expected Effect of Excluded Exogenous Variables 

 

Variable 

 

Expected Effect on Securitization 

Directi
-on of 
Effect 

countryrisk 

Unit: - 

Higher values indicate lower country risk. Since securitization is more 
likely to occur in safer countries, higher values imply a greater 
probability of securitization.  

+ 

currencyrisk 

Unit: % 

The income of most MFIs is in local currencies, but the stream of 
payments they provide to investors (in their securities) is in dollars. 
Therefore, depreciation of the local currency inhibits their ability to 
make these payments. Lower values of this variable indicate lower risk 
of local currency depreciation, and higher likelihood of securitization. 

- 

m2gdp, 
smcgdp 

Units: % 

Securitization transactions are complex and require the presence of 
fairly sophisticated and developed financial markets. For both these 
variables, higher values imply greater financial sector development, 
and hence greater probability of securitization 

+ 
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   Since data on stock market capitalization is unavailable for 5 countries in my 

dataset (Cambodia, Nicaragua, Bosnia and Herzegovina, Albania, and Azerbaijan), I 

have included a binary dummy, smcdummy, to account for the missing data. If the data 

on stock market capitalization is missing for an observation, smcgdp is assigned a value 

of 0 and the dummy equals 1. If the data is present, the dummy equals 0. 

It is important that these five excluded exogenous variables – countryrisk, 

currencyrisk, m2gdp, smcgdp and smcdummy – have significant explanatory power 

(jointly) on the decision to securitize. In a linear two-stage model, as the explanatory 

power of these variables decreases, the coefficient estimates produced by the 

treatment effects model approach the OLS estimates (Bound et al, 1995). Therefore, if 

these variables have high explanatory power, the model is better able to overcome the 

endogeneity bias and produce more accurate estimates of the impact of securitization 

(Bound et al, 1995). While this is not strictly true when the first stage is a non-linear 

probit specification (as it is in this case), higher explanatory power of the excluded 

exogenous variables would still give me more confidence in my treatment effect 

estimates of the securitization effect. 

Ideally, I would prefer to incorporate MFI-specific excluded exogenous variables. 

However, any MFI characteristic that impacts the securitization decision also affects 

the ability of MFIs to raise funds from other funding sources, since all sources of 

funding base their funding decisions on similar MFI characteristics (that indicate good 

performance). Therefore, any MFI characteristic included as an independent variable in 

the first stage also has to be included in the second stage of the model.  
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3.3 Panel OLS Model 

In addition to the cross-section OLS and treatment effects analyses, I have also 

utilized panel data on MFIs to study the impact of securitization within a fixed effects 

framework.  The dataset used for the panel OLS model includes data for the same 80 

MFIs as the previous analyses, and contains annual observations on these MFIs for the 

period 2003-2007.   

The panel OLS model estimated is: 

Yit  = constant + β1 securitizedit + β2 agei2003 + β3 ratedi2003 +                                                

β4 lngrossloanportfolioi2003  + β5 grossloantrendi + β6 pari2003 + β7 partrendi +                

β8 debtequityi2003 + β9 nonprofiti + β10 banki + region fixed effects + year fixed effects 

(i is the MFI index and t is the year index) 

Both region and year fixed effects are included in order to reduce possible 

omitted variable bias and ensure that the results are not driven by region-specific or 

time-specific factors. The dummy variable securitizedit equals 1 if the MFI i is 

securitized in year t. Therefore, the coefficient of interest, β1, estimates the impact of 

securitization, controlling for time-specific and region-specific factors that impact the 

dependent variables, and accounting for the different times of securitization. The 

control variables used are the same as those in the cross-section OLS model. The panel 

OLS analysis focuses on the period 2003-2007 – all the MFIs in the treatment group 

were securitized within this period. Therefore, the control variables, which are 

measured in 2003, control for MFI characteristics prior to the period of securitization. 

Once again, using the 2003 measures helps avoid the introduction of endogeneity 

associated with the controls. By analyzing panel data, the panel OLS analysis adds a 

new dimension to the study – it supplements the cross-section OLS and treatment 
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effects evaluations, allowing me to check the robustness of those results and ensuring 

that they are not driven purely by time-specific factors. 

4. Results 

4.1 Cross-Section OLS Results 

Table 4.1 provides the summary statistics for the dependent variables used in 

the cross-section OLS and treatment effects analyses. 

Table 4.1 Summary Statistics for Dependent Variables – Cross-Section data 

Variable Unit Definition Observations Mean Std. Dev. 

      
  TREATMENT GROUP     

grossloan2007 US$ Gross Loan Portfolio 31 201 million 252 million 
totalassets2007 US$ Total Assets 31 253 million 316 million 

loanbalancepb2007 US$ Average Loan Balance per 
Borrower 

31 2919 4360 

par2007 % Portfolio at Risk Ratio 31 2.08 1.29 
      

     CONTROL GROUP     
grossloan2007 US$ Gross Loan Portfolio 49 123 million 142 million 
totalassets2007 US$ Total Assets 49 158 million 209 million 

loanbalancepb2007 US$ Average Loan Balance per 
Borrower 

49 1396 1909 

par2007 % Portfolio at Risk Ratio 49 1.85 2.49 
 

Table 4.1 shows that the average MFI size and loan balance per borrower, as 

measured in 2007, are greater for the treatment group than for the control group. This 

supports the hypothesis that securitization increases MFI size and average loan balance 

per borrower. Average portfolio at risk is also higher for the treatment group, 

indicating that securitization possibly worsens the risk profile of MFIs. Table A.1 in 

Appendix A provides the results of the cross-section OLS analysis. 
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The OLS results22 in Table A.1 imply that securitization significantly increases 

both the gross loan portfolio and the total assets in 2007 by 0.3%. This indicates that 

securitization increases the MFI size and increases the ability of MFIs to raise funds, but 

the magnitude of this effect is not very large. Securitization also significantly increases 

the average loan balance per borrower in 2007 by approximately 0.5%, implying that 

MFIs lend larger amounts to borrowers post-securitization; again, the magnitude of 

this effect is quite small. Furthermore, securitization decreases the portfolio at risk in 

2007. This indicates that securitization may improve, rather than worsen, the portfolio 

quality of MFIs – this result, however, is insignificant. 

4.2 Treatment Effects Results 

As mentioned earlier, there is significant endogeneity associated with the OLS 

results. Therefore, the OLS results are supplemented with the results of the treatment 

effects analysis. Table A.3 in Appendix A provides the results of the second stage of the 

treatment effects model, which estimates the impact of securitization on the four 

dependent variables. 

The treatment effects results23 support the general conclusions of the cross-

section OLS analysis, but indicate a much larger effect of securitization. Table A.3 shows 

that securitization increases both an MFI’s gross loan portfolio in 2007 and its total 

assets in 2007 by over 1% each. These results are far greater in magnitude than the 

                                                        
22 It is interesting to note that the coefficient estimates are insignificant for many of the 
control variables. These results are robust to the exclusion of the control variables 
whose coefficient estimates are not significant for any of the dependent variables 
(age2003, rated2003, partrend and debtequity2003). 
23 I also conducted an IV regression analysis, which produced results similar to those 
provided by the treatment effects analysis. The IV regression model is also a two-stage 
model similar to the treatment effects model, except that it does not explicitly assume 
that the dependent variable in the first stage is binary. 
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cross-section OLS estimates. This, once again, implies that securitization allows MFIs to 

increase their capital resources and size, by giving them access to mainstream capital 

market funding. The increased funding and portfolio size presumably allow MFIs to 

expand their outreach and lend to more borrowers. The treatment effects results 

indicate that securitization increases the average amount an MFI lends to each 

borrower in 2007 by approximately 1%. This result once again indicates the increased 

low-cost funds available through securitization allow MFIs to lend greater amounts to 

each borrower. Thus, securitization enables MFIs to lend to more borrowers and also 

lend larger amounts to each borrower – this widens the scope of the microfinance 

sector and enhances its capacity to provide access to credit and reduce poverty. 

Table A.3 also shows that securitization decreases the portfolio at risk in 2007 by 

almost 3%. While the cross-section OLS estimate of this impact was insignificant, this 

result is significant at the 5% level. This reduction in portfolio at risk, which is much 

greater in magnitude than the cross-section OLS estimate, is also significant in 

magnitude, since the average portfolio at risk for the treatment group is only 2.08%. 

Thus, while securitization causes MFIs to lend more to each borrower, it improves, 

rather than worsens, the risk profile of MFIs – securitization does not lead to a failure 

in an MFI’s screening processes, which would raise its default rate and hurt its 

performance. This implies that the moral hazard effect of securitization is not very 

significant. 

Therefore, securitization increases MFI size and improves its risk profile and 

default rate. The increase in MFI size indicates that securitization allows MFIs to lend to 

more borrowers – the increased access to credit should cause a reduction in poverty. If 

the decrease in the portfolio at risk is a result of the MFIs removing bad credit risk from 
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their balance sheets after securitization, then these results imply that securitization 

amplifies the poverty-reducing capacity of the microfinance industry. However, the 

improvement in the risk profile could also indicate that MFIs lend less to the very poor. 

In this case, securitization would increase the outreach of MFIs, but might cause them 

to stop lending to the poorest borrowers – the increased outreach of MFIs due to 

securitization would not encompass the poorest of the poor, mitigating the poverty-

reducing externalities associated with the microfinance sector. The microfinance 

industry would then have to re-evaluate securitization, and its impact, in relation to 

some of its central ideals. While securitization might reduce the default rate and 

improve the financial performance of MFIs, these are not the most important goals of 

the microfinance sector. A priority of the microfinance industry is to provide 

widespread access to credit, not ignoring even the poorest potential borrowers. 

Securitization, therefore, could prove to be beneficial or detrimental to the 

microfinance sector and its goal of reaching even the poorest of the poor. 

The treatment effects analysis produces coefficient estimates of β1 that are of the 

same sign as those of the cross-section OLS analysis, but are much greater in 

magnitude. This implies that after controlling for the decision to securitize, and its non-

random nature, the estimated effect of securitization is magnified. The treatment 

effects results, as compared to the cross-section OLS results, indicate a greater increase 

in gross loan portfolio, total assets and average loan balance per borrower, and a 

greater decrease in the portfolio at risk – thus, the treatment effects model suggests a 

larger overall impact of securitization than that indicated by the cross-section OLS 

model. For all the dependent variables except lnloanbalancepb, the treatment effects 

results are also more significant than the cross-section OLS results. 
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The greater magnitude and significance of the treatment effects results suggest 

that there is notable endogeneity bias associated with the OLS estimates. The treatment 

effects model mitigates this bias. In the case of lngrossloanportfolio, lntotalassets and 

lnloanbalancepb, the coefficient estimates of the securitization variable are larger in 

the treatment effects analysis than in the cross-section OLS analysis – this implies that 

there is downward endogeneity bias associated with the OLS estimates. The error term 

in the OLS specification is negatively correlated with securitization. Similarly, the 

coefficient estimate of the impact of securitization on par has a lower value in the 

treatment effects analysis (-2.86%) than in the cross-section OLS analysis (-0.36%). 

This indicates that there is upward endogeneity bias associated with this coefficient 

estimate in the OLS model – the error term in the OLS specification is positively 

correlated with the decision to securitize. The direction of the endogeneity bias 

associated with the OLS estimates implies that there are some omitted factors (possibly 

unobservable) that cause MFI size and the average loan amount in 2007 to be higher, 

but deter securitization; there are also omitted factors which increase both the 

portfolio at risk and the probability of securitization. In the case of each of the four 

dependent variables, the direction of this endogeneity bias is surprising and counter-

intuitive, in lieu of the comments made in Table 3.2. Further study is necessary in order 

to determine the omitted factors that cause the endogeneity – identifying them would 

provide important insights into the determinants of securitization.  

Table A.2 in Appendix A provides the results of the first stage of the treatment 

effects model. None of the excluded exogenous variables have significant coefficient 

estimates, indicating that these variables may not have significant explanatory power 

on the decision to securitize. I utilized a Likelihood Ratio Test (LRT) to check whether 
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these excluded exogenous variables (jointly) had significant explanatory power, and 

obtained a LRT statistic24 of 2.756. The LRT statistic has a chi-squared distribution with 

5 degrees of freedom (the number of excluded exogenous variables). This low LRT 

statistic is a cause for concern, as it implies that the excluded exogenous variables have 

relatively low explanatory power on the decision to securitize. I am unable to reject the 

null hypothesis that these excluded exogenous variables jointly have no explanatory 

power. However, the treatment effects analysis still produces results that are markedly 

different from those of the cross-section OLS analysis. This raises some concern 

regarding the treatment effects estimates, and indicates that the non-linearity of the 

first stage probit is contributing to the identification in the second stage of the model. 

4.3 Panel OLS Results  

The summary statistics for the dependent variables in the panel dataset are provided in 

Table 4.2  

Table 4.2 Summary Statistics for Dependent Variables – Panel data 

Variable Unit Definition Observations Mean Std. Dev. 

      
 TREATMENT GROUP     

grossloan US$ Gross Loan Portfolio 97 138 million 178 million 
totalassets US$ Total Assets 97 176 million 224 million 

loanbalancepb US$ Average Loan Balance per 
Borrower 

97 2213 3098 

par % Portfolio at Risk Ratio 93 2.35 2.19 
      

    CONTROL GROUP     
grossloan US$ Gross Loan Portfolio 303 60.4 million 91.4 million 
totalassets US$ Total Assets 303 76.8 million 124 million 

loanbalancepb US$ Average Loan Balance per 
Borrower 

303 1191 1602 

par % Portfolio at Risk Ratio 290 1.88 2.49 

                                                        
24 LRT = - 2 * (LL1 – LL0)  
LL1 = log likelihood value of the probit estimation of the first stage regression, without 
the excluded exogenous variables. 
LL0 = log likelihood value of the probit estimation of the first stage regression, with the 
excluded exogenous variables. 
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The summary statistics for the panel dataset show that the mean gross loan 

portfolio, total assets and loan balance per borrower are greater for securitized firms 

than for un-securitized firms. The average portfolio at risk, however, is lower for the 

treatment group than for the control group.  These statistics support the results found 

in the cross-section OLS and treatment effects analyses. Table A.4 in Appendix A 

provides the results for the OLS analysis using panel data.  

The panel OLS analysis produces estimates of β1 that are of the same sign as the 

cross-section OLS and treatment effects estimates, but are of smaller magnitude. The 

results, on the whole, are also less significant than the cross-section OLS and treatment 

effects results. Table A.4 indicates that securitization increases gross loan portfolio and 

the total assets, but by rather small amounts. The results also indicate that 

securitization increases the average loan balance per borrower and reduces the 

portfolio at risk, again only by small magnitudes. Of these four results, only the 

estimated increase in total assets and the estimated increase in average loan balance 

per borrower are significant.  

For each of the three models used in this study (in addition to the IV model), the 

coefficient estimates of β1 are of the same sign. This indicates that the results obtained 

regarding the direction of the securitization effect are fairly robust. No matter which 

model is used, the results indicate that securitization increases an MFI’s gross loan 

portfolio, total assets and average loan balance per borrower, and decreases its 

portfolio at risk. Of these results, the estimated impact of securitization on the average 

loan balance per borrower is the most significant econometrically – in all cases, it is 

significant at either the 1% level or the 5% level.  
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In general, the magnitudes of the panel and cross-section OLS estimates of the 

impact of securitization are quite similar. This implies that the timing problem is not 

significant – the results do not vary much when time series variation is included and 

the different securitization times are taken into account. This, coupled with the fact that 

there is significant endogeneity associated with the OLS estimates, indicates that the 

OLS results are notably biased, and the treatment effects results provide the best 

estimates of the impact of securitization. The treatment effects model mitigates the 

endogeneity bias and isolates the impact of securitization. However, it uses cross-

section data and therefore cannot account for the different times of securitization; but, 

since the timing issue is not a major concern, the treatment effects model provides the 

most accurate estimates of the impact of securitization.  

5. Conclusions 

The results of this empirical study, which measures the impact of securitization, 

suggest that: 

• Securitization increases MFI size and the capital available to MFIs, helping 

overcome the current lack of funding faced by the industry. Greater 

funding allows MFIs to expand their outreach and provide credit to more 

borrowers. 

• Securitization increases the average amount MFIs lend to each borrower. 

Thus, securitization allows MFIs to lend to more borrowers, and also lend 

larger amounts to each borrower – securitization significantly enhances 

the outreach of MFIs. 
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• Securitization reduces the portfolio at risk and improves the risk profile 

of MFIs. 

Further study into the cause of this improvement in portfolio quality is 

important. It would tell us whether the reduction in portfolio at risk is beneficial or 

detrimental to the microfinance sector. If this reduction is due to the removal of risky 

assets from the MFI’s balance sheet after securitization, and does not reflect a change in 

the cross-section of borrowers served by MFIs, then securitization seems to be 

beneficial to the microfinance sector – it improves its outreach while not reducing the 

lending to the very poor. In this case, securitization would enhance the poverty-

reducing capacity of MFIs. If, on the other hand, the reduction in the portfolio at risk is 

a result of MFIs lending less to the poorest borrowers, it could imply that while 

securitization increases the funds available to MFIs, it also causes them to lend to a 

relatively richer section of the population. This would decrease the poverty-reducing 

externalities associated with the sector and narrow the difference between the type of 

clients served by MFIs and commercial banks. It would also restrict the benefits of 

microfinance to a relatively richer section of society, ignoring the very poor. Thus, 

while securitization improves the default rate and performance of MFIs, it could 

contradict the vital microfinance ideal of widespread access to credit, even to the 

poorest of the poor. An analysis of the impact of securitization on the average income of 

the borrowers served by MFIs would shed more light on this issue, and provide an 

indication of whether securitization is, in all aspects, a positive move for the 

microfinance industry. 

Though most of the estimates of the effect of securitization are econometrically 

significant, they are fairly small in magnitude. For example, the treatment effects 
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analysis indicates that securitization increases the gross loan portfolio by 1.33% and 

the total assets by 1.42%. These increments are quite small. There are a few reasons for 

this: firstly, most securitization deals guarantee funding to MFIs over the course of a 

number of years, rather than in a single lump-sum payment. Since my dataset only 

contains data until 2007, and the first securitization occurred in 2004, this study can 

only capture the very initial impact of securitization. The relatively recent 

implementation of securitization in the microfinance sector truncates the size of my 

dataset, which provides only a few years to study the impact of securitization. Thus, my 

analysis cannot capture the longer-term effects of securitization. Furthermore, this 

study also does not capture the indirect increase in funds through securitization, since 

it takes a few years for securitization, and the performance of MFIs post-securitization, 

to serve as a positive signal to other funding sources. Also, since securitization in the 

microfinance sector is such a recent phenomenon, there are very few MFIs that have 

been involved in securitization transactions to date. This severely restricts the size of 

the treatment group, and further reduces the data available for this study. 

In spite of the truncated dataset, this study serves as a preliminary empirical 

analysis of the impact of securitization in the microfinance sector. The results, though 

small in magnitude, are econometrically significant and fairly robust. However, further 

study, and a larger dataset, is required to produce a more complete and accurate 

measure of the impact of securitization. Studies that utilize a larger dataset (containing 

both more securitized MFIs and more years post-securitization) would capture the 

longer-term effects of securitization and, presumably, indicate a much larger impact of 

securitization. The initial signs, as provided by the results of this preliminary analysis, 
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imply that securitization increases MFI size and average loan balance per borrower, 

while improving their risk profile.  

Microfinance is an effective tool for reducing poverty, but currently faces a 

severe lack of funding. Therefore, there is an urgent need for more research exploring 

methods, like securitization, that increase the capital available to MFIs. This would help 

develop the microfinance sector and facilitate its growth. It would assist the expansion 

of the industry, enabling it to fulfill its potential and significantly lower global poverty, 

which is one of the most pressing problems faced by mankind today.  
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Appendix A: Results Appendix 

Table A.1 Cross-Section OLS Results 

Variable 
 

lngrossloanportfolio
2007 

lntotalassets 
2007 

lnloanbalancepb
2007 

par2007 

     
securitized 0.2916 0.2924 0.4919 -0.3602 

 1.68* 1.76* 3.08*** -0.67 
     

age2003 -0.0153 -0.0175 -0.0323 0.0123 
 -0.71 -0.84 -1.62 0.18 
     

rated2003 0.1373 0.1481 -0.1783 -0.2858 
 0.78 0.88 -1.10 -0.52 
     

lngrossloanportfolio2003 0.7163 0.7083 0.2371 -0.1039 
 9.66*** 9.99*** 3.48*** -0.45 
     

grossloantrend 0.0030 0.0032 0.0024 -0.0075 
 2.17** 2.41** 1.94* -1.75* 
     

par2003 -0.0568 -0.0584 0.0353 0.0326 
 -1.93* -2.08** 1.30 0.36 
     

partrend -0.0112 -0.0025 0.0123 0.2539 
 -0.20 -0.05 0.25 1.49 
     

debtequity2003 0.000010 -0.000002 0.000038 -0.000129 
 0.31 -0.07 1.33 -1.33 
     

nonprofit -0.0601 -0.0565 -0.2316 -0.3525 
 -0.30 -0.30 -1.27 -0.57 
     

bank 0.2782 0.4183 0.2099 0.0390 
 1.20 1.88* 0.98 0.05 
     

constant 6.3762 6.6945 1.9554 2.9672 
 6.01*** 6.60*** 2.01** 0.90 

 
Region Dummies Yes Yes Yes Yes 
Observations 80 80 80 80 
R-squared 0.81 0.83 0.86 0.28 

Legend: * significant at 10%, ** significant at 5%, *** significant at 1%.  

Robust t statistics in bold.    
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Table A.2 Treatment Effects Results – First Stage 

Variable securitized 
age2003 0.0753 

  1.65* 
 

rated2003 0.4585 
  1.13 

  
lngrossloanportfolio2003 0.3916 

  1.74* 
  

grossloantrend 0.0026 
 0.27 
  

par2003 -0.0276 
 -0.46 
  

partrend -0.5030 
 -2.22** 
  

debtequity2003 -0.0005 
 -0.94 
  

nonprofit -1.0491 
 -1.94* 
  

bank -0.3883 
 -0.62 
  

countryrisk -0.0251 
 -0.81 
  

currencyrisk 0.0056 
 0.16 
  

m2gdp -0.0085 
 -0.80 
  

smcgdp 0.0098 
 0.83 
  

smcdummy -0.3076 
 -0.57 

constant -5.3336 
 -1.21 

                      Legend: * Significant at 10%, ** Significant at 5%, *** Significant at 1%.  

                      Robust t statistics in bold. 
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Table A.3 Treatment Effects Results – Second Stage 

Variable lngrossloanportfolio
2007 

lntotalassets
2007 

lnloanbalancepb
2007 

par2007 

     
securitized 1.3327 1.4173 1.0105 -2.8582 

 2.65*** 2.82*** 2.54** -2.01** 
     

age2003 -0.0336 -0.0371 -0.0413 0.0538 
 -1.35 -1.48 -2.05** 0.75 
     

rated2003 0.0315 0.0352 -0.2303 -0.0461 
 0.15 0.17 -1.42 -0.08 
     

lngrossloanportfolio2003 0.6390 0.6258 0.1991 0.0713 
 7.27*** 7.11*** 2.82*** 0.28 
     

grossloantrend 0.0032 0.0034 0.0026 -0.0081 
 2.56** 2.70*** 2.24** -2.06** 
     

par2003 -0.0574 -0.0591 0.0349 0.0340 
 -1.81* -1.86* 1.35* 0.37 
     

partrend -0.0191 -0.0110 0.0084 0.2719 
 -0.38 -0.22 0.19 1.76* 
     

debtequity2003 0.000023 0.000013 0.000045 -0.000159 
 0.64 0.35 1.58 -1.57 
     

nonprofit 0.2045 0.2258 -0.1014 -0.9520 
 0.80 0.88 -0.51 -1.32 
     

bank 0.2858 0.4265 0.2137 0.0217 
 1.08 1.61 1.03 0.03 
     

constant 7.2656 7.6436 2.3929 0.9519 
 5.79*** 6.09*** 2.41** 0.27 
     

Region Dummies Yes Yes Yes Yes 

Observations 80 80 80 80 

Legend: * significant at 10%, ** significant at 5%, *** significant at 1%.                   

Robust t statistics in bold.    
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Table A.4 Panel OLS Results 

Variable lngrossloanportfolio
2007 

lntotalassets
2007 

lnloanbalancep
b2007 

par2007 

     

securitized 0.0503 0.1085 0.4044 -0.1217 
 0.79 1.69* 5.59*** -0.43 
     

age2003 -0.0054 -0.0071 -0.0343 -0.0086 
 -0.77 -1.01 -4.35*** -0.28 
     

rated2003 -0.0726 0.0062 -0.0881 -0.0998 
 -1.33 0.11 -1.42 -0.42 
     

lngrossloanportfolio2003 0.8452 0.8093 0.2528 -0.0291 
 36.17*** 34.45*** 9.55*** -0.28 
     

grossloantrend 0.0017 0.0021 0.0025 -0.0051 
 3.76*** 4.66*** 4.98*** -2.45** 
     

par2003 -0.0195 -0.0175 0.0534 0.3538 
 -2.11** -1.89* 5.11*** 8.76*** 
     

partrend -0.0078 0.0031 0.0127 0.1102 
 -0.45 0.18 0.64 1.45 
     

debtequity2003 -0.000022 -0.000024 0.000013 -0.000069 
 -2.35** -2.6*** 1.27 -1.72* 
     

nonprofit 0.0238 0.0307 -0.2294 0.0277 
 0.37 0.48 -3.17*** 0.10 
     

bank 0.2414 0.4021 0.2647 0.1644 
 3.24*** 5.37*** 3.14*** 0.50 
     

constant 2.3660 3.1707 0.8994 1.4719 
 7.25*** 9.66*** 2.43** 1.02 
     
     

Region Dummies Yes Yes Yes Yes 
Year Dummies Yes Yes Yes Yes 
Observations 406 406 406 383 
R-squared 0.93 0.92 0.87 0.39 

Legend: * significant at 10%, ** significant at 5%, *** significant at 1%.                    

Robust t statistics in bold.    
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