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This report presents the results of an effort to determine “non-traditional” predictors of worthy ACCION loan applicants. ACCION is a loan institute that desires to provide economic opportunities in areas of low socio-economic status, such as the West Side community of San Antonio. The goal of this effort was to determine factors that both identified qualified applicants and found additional factors that could be used to generate public awareness of meeting certain qualifications. This was done by comparing actual ACCION loan applicants to the West Side respondents of the 2002 Cross-Site Survey (a survey involving the Making Connections – San Antonio. In general, the results showed the similarities between people that have repaid an ACCION loan and West Side survey respondents.

The analysis was performed across two datasets. The first dataset, containing the loan recipient data provided by ACCION, gave information on the recipients’ success in repaying loans. The second dataset, the 2002 Cross-Site Survey containing general social and economic information on West Side residents, provided a general profile of residents in the low socio-economic-status West Side of San Antonio. Together, the datasets could be used to determine the non-traditional indicators of worthy loan recipients in an area of low socio-economic status. 

To relate the two datasets, the analysis needed to be based on variables (factors) that were common to both datasets. The two dataset were related by four variables: education level, household income, amount of debt/liability, and assets (see Table 1). The three variables of education, household income and debt/liability could be coded so that the ACCION data directly related to the MC-SA data. The assets data, however, were not directly related between the two datasets. In the ACCION dataset, assets were coded for their total value; in the Cross-Site dataset, assets were coded according to the total number of assets. A regression analysis showed assets were similarly related to liabilities across both datasets, so it was decided these two versions of assets could be considered similar.

Table 1. The Coding of Comparable Variables between the ACCION and Cross-Site Data*

	Household Income
	Education Level
	Total Debt / Liability

	Cross-site (yearly)
	ACCION (monthly)
	Cross-site 
	ACCION 
	Cross-site (debt)
	ACCION (liability)

	$1 to $14,999
	$1 to $1,249
	No high-school
	No high-school
	$1 to $14,999
	$1 to $14,999

	$15,000 to $19,999
	$1,250 - $1,666
	Some high-school
	Some high-school
	$15,000 to $19,999
	$15,000 to $19,999

	$20,000 to $24,999
	$1,667 - $2,083
	High-school diploma
	High-school diploma
	$20,000 to $24,999
	$20,000 to $24,999

	$25,000 to $29,999
	$2,084 - $2,499
	Some college
	Some college
	$25,000 to $29,999
	$25,000 to $29,999

	$30,000 or more
	$2,500 - $10,000
	Bachelors degree
	Bachelors degree
	$30,000 or more
	$30,000 or more

	
	
	Graduate education
	Graduate education
	
	


* The “assets” variable could not be coded equivalently between the two websites, but they were comparable. ACCION used the continuous value of assets and the Cross-Site Survey used the continuous number of assets.
The first analysis was to determine general predictors of loan repayment in the ACCION dataset. Of the 1,042 people to receive an ACCION loan, 75.6% were “payoffs,” or recipients who repaid the loan, and 24.4% were “chargeoffs,” or recipients who failed to repay loans. The analysis of the ACCION loan recipients looked for variables/factors that predict repayment at a greater percentage than 75%. The analysis was based on logistic regression, which is recommended in predicting a dichotomous factor (the two loan categories of “payoff” and “chargeoff”). In the general analysis, no significant predictors of loan repayment were identified. In other words, education, income, liability and assets did not uniquely predict any recipients that failed to repay their loan. This was true of the isolated variables, but also of their interaction – all the way up to the four-way interaction.

The first analysis showed no predictors of chargeoffs when analyzed across loan sizes. Follow up analyses focused on smaller ranges of loan sizes. The loans were divided into five groups, each with approximately 200 loan recipients: below $1,000, $1,000-$3,000, $3,000-$5,000, $5,000-$10,000, and over $10,000. In the analysis of the five loan ranges, loan repayment has two levels of particular interest. Loan repayment was predictable at more than 75% at the ranges of $1000-$3000 and $5000-$10,000, but loans in the range of $1000-$3000 were predicted differently than loans in the range of $5000-$10,000. 
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In general, these results shows different loan sizes will contain different factors involved in repaying the loan. For loans ranging from $1000 to $3000, the interaction between household income and amount of liability best predicted loan repayment (see Figure 1). In this interaction, people with no liabilities were equally able to repay loans (approximately 80% repayment rate across income levels), but as amount of liabilities increased, people of higher incomes became less likely to repay loans than people of lower income. It could be assumed that, as income increases, an increase in liability indicates a greater financial irresponsibility that is associated with not repaying a loan. There is, however, another detail to consider: people with both high income and high liabilities were more common in the Cross-Site Survey than they were in list of ACCION loan recipients. There can be many explanations for this, ranging from the group’s willingness to apply for loans to ACCION’s willingness to approve loans for people with higher income and liabilities. The influence of income and liabilities on loan repayment may not directly relate to the population, but it will still relate to people that receive loans, which is the primary interest of the analysis.
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As loan sizes increase, the factors involved in repayment of loans shifts from income and liabilities to assets (with assets replacing the influence of income more than liabilities). For loans of range $5,000 to $10,000, assets were the best predictor of loan repayment, predicting 9% of the chargeoffs while maintaining 99% prediction of payoffs. As shown in Figure 2, as assets increase, the likelihood of repaying the loan increases. Unlike the interaction of income and liabilities of the first analysis, the asset groups were of comparable numbers to the Cross-Site Survey. This suggests no bias in relating assets to loan repayment, which would mean the relationship applies to the population as well as it relates to loan recipients.

The second part of the analysis involved relating the predictors of loan repayment in the ACCION data, to the general social information of the 2002 Cross-Site Survey. Using the variables previously listed in Table 1, the two predictors of loan repayment (the interaction of income and liability for smaller loans and assets for larger loans) were analyzed for the potential social predictors of the loan repayment predictors. These “predictors of predictors” are the non-traditional predictors of loan repayment. 

The Cross-Site dataset was analyzed to determine the non-traditional predictors of loan repayment. For example, with knowledge that assets predicts repayments of larger ACCION loans, the Cross-Site Survey could further determine if things such as owning a car or doing volunteer work would predict assets. The interest in such non-traditional predictors was not for use in the approval process, but to spread awareness of the ACCION loans and the potential of qualifying for a loan. In other words, if owning a car predicted assets (which it doesn’t), public awareness campaigns (such as flyers) could include the question “Do you own a car?” as part of creating public awareness of possibly qualifying for an ACCION loan.

In the ACCION data, repayment of small loans was predicted by the interaction between income and liability. With the Cross-Site data, the same interaction could be explored by using the interaction of income and debt. As shown in Table 1, both datasets used household income for “income.” Further, the Cross-Site Survey’s use of “debt” was measured in dollars, the same as ACCION’s use of “liability.” This means the Cross-Site data contains an income-debt interaction that is equivalent to the income-liability interaction in the ACCION data. 

There is a further note on this interaction before the results can be discussed. As shown in Figure 1, when liabilities increased, loan recipients became less likely to repay loans, but higher-income loan recipients went from being more likely to repay loans at low liabilities to being less likely to repay loans at higher liabilities, when compared to lower-income loan recipients. In the statistical analysis of this interaction, this means we are looking for “non-traditional” predictors that negatively relate to the income-debt interaction in the Cross-Site dataset. The reason is loan repayment has a negative relationship with the numeric income-liability interaction. In other words, numerically above-average income and below-average liabilities predicts loan repayments, and numerically below-average income and above-average liabilities predicts loan repayment, leaving a numerically negative interaction between income and liability. With “negative predictors” (similar to negative correlations) of the Cross-Site dataset’s income-debt interaction, the predictors will predict either higher income or higher debt, but not both (positive predictors would predict mutual increases of income and debt).

For the analysis of the Cross-Site’s income-debt interaction, the over-200 survey questions were reviewed to eliminate both opinion questions or questions that directly address debt, income, assets and education (eliminated for spurious correlation with the first analysis). After the elimination process, twenty-four questions remained as the potential non-traditional predictors of the Cross-Site Survey’s income-debt interaction (see Table 2).

Table 2. Usable “Non-Traditional” Predictors in the Cross-Site Survey.

	Years lived in San Antonio
	Number of Jobs
	Has credit card

	Years lived in Neighborhood
	Has spouse or partner
	Employed (yes/no)

	Recently volunteered in Community
	Completed education/job training in last year
	Served as neighborhood officer

	Attends community church
	Received food stamps in last year
	Acted to improve neighborhood

	Member of local organization
	Received Earned Income Tax Credit in last year
	Private sources of income (total number)

	No recent trouble paying mortgage
	Received Child Care tax Credit in last year
	Supplemental sources of income (total number)

	Uses a computer at home
	Has checking account
	Households with family health insurance

	Uses internet 
	Has savings account
	Households with personal health insurance


	Significant predictors of income-debt interaction
	Beta* 

	Received food stamps
	-.149

	Earned Income tax Credit
	-.146

	Savings account
	-.173

	Private sources of income
	-.110

	       (overall correlation) R = .320

	* Beta is a power measure, similar to a correlation.


With the twenty-four questions that can be used as non-traditional predictors, a linear regression analysis was used to determine any negative predictors of the interaction between income and debt in the Cross-Site Survey. To perform this analysis, using a statistical program, the income-debt interaction variable was inserted as a “criterion,” and the twenty-four aforementioned variables were entered as “predictors” to determine if any of them were statistically significant predictors of the “criterion” of income-debt interaction. The results showed four significant negative predictors of the income-debt interaction: “receiving” (applying for) the earned income tax credit, having a savings account, having children, and participation in neighborhood activities. 

	Significant predictors of Assets
	Beta

	Supplemental Sources of income
	-.164

	Private sources of income
	.287

	Households with medical insurance
	.160

	Households with family medical insurance
	.131

	Internet access
	.130

	Savings account
	.208

	Payed mortgage for 12 months
	.148

	       (overall correlation) R = .522


Amount of assets was a significant predictor of repayment of higher loans, but the Cross-Site Survey used number of assets, rather than their value. Because earlier analysis suggested these two versions of assets were comparable, number of assets was analyzed for non-traditional predictors in the same manner as the income-debt interaction. In this analysis, higher assets directly predicted repayment of larger loans, so positive and negative predictors could both be used to predict assets. Whereas positive and negative predictors of an interaction predict two directions of interaction (“high-low or low-high” vs. “high-high or low-low” interactions), positive and negative predictors of a direct variable, such as assets, offer direct predictions of higher (positive) assets or lower (negative) assets. For assets, there were seven predictors: personal sources of income, supplemental sources of income, using internet at home, having a savings account, having family-level medical insurance, having personal medical insurance, and paying mortgage for last twelve months. 

In conclusion, the results of this analysis suggest a two-level approach to the non-traditional indicators of finding loan applicants. The two levels are based on the size of the loan desired. For loans below $5,000, the interest is in the predictors of the income debt interaction, and for loans closer to $10,000, the interest is in the predictors of assets. Common predictors for both loan sizes are having a savings account and the number of personal sources of income. By ignoring the predictors of food-stamps and applying for the EITC, this allows for a two-level questionnaire based on size of loan. The questionnaire could address the interest in a smaller loan (less than $5,000) and ask if the interested person has verifiable sources of income and a savings account. The questionnaire could then address possible interest in a larger loan ($10,000), and ask if the interested person further has internet access, medical insurance (for self or family), and has paid all bills in the last year. This “second level” leaves out the possible question of not having supplemental sources of income, which might not want to be considered.

Are you looking for a small business or opportunity loan?

ACCION® Texas is a local loan provider for small business opportunities.
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If you are looking for … 
A small loan (up to $3,000)
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Can you show you have …

· Verifiable income?

· Savings account?

Ask ACCION how they may help you.

If you are looking for …

A larger loan ($5,000? $10,000? more?)
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Can you also show you have …

· Internet Access? 

· Medical Insurance?

· Paid all bills for last 12 months?

You may qualify for one of ACCION’s business-based loan. Call and tell us about your interest in a business-based loan.

ACCION Texas provides credit to small businesses that do not have access to loans from commercial sources. Through its loans and services, ACCION Texas helps microentrepreneurs strengthen their businesses, stabilize and increase their incomes, create additional employment and contribute to the economic revitalization of their communities. ACCION is sponsored by Bank of America, Citibank and Chase Bank. Awareness of ACCION business loans is provided by Making Connections-San Antonio, and the Culture and Policy Institute.
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						$15,000 to $19,999		payed		29		10		1		40				$25,000 to $29,999		80.0%		60.0%		66.7%		75.0%				$15,000 to $19,999		payed		29		10		1		40				74		19		6

								chargeoff		7		1		1		9				$30,000 or more		80.3%		85.4%		71.4%		80.7%						chargeoff		7		1		1		9				19		5		2

								percent		0.8055555556		0.9090909091		0.5		0.8163265306						79.1%		83.7%		73.1%								percent		0.8055555556		0.9090909091		0.5		0.8163265306				0.7956989247		0.7916666667		0.75

						$20,000 to $24,999		payed		42		13		2		57																$20,000 to $24,999		payed		42		13		2		57				106		35		10

								chargeoff		11		1		0		12																		chargeoff		11		1		0		12				26		6		4

								percent		0.7924528302		0.9285714286		1		0.8260869565																		percent		0.7924528302		0.9285714286		1		0.8260869565				0.803030303		0.8536585366		0.7142857143

						$25,000 to $29,999		payed		32		6		4		42																$25,000 to $29,999		payed		32		6		4		42

								chargeoff		8		4		2		14																		chargeoff		8		4		2		14

								percent		0.8		0.6		0.6666666667		0.75																		percent		0.8		0.6		0.6666666667		0.75				zero		$1 to $4999		$5000 or more

						$30,000 or more		payed		106		35		10		151																$30,000 or more		payed		106		35		10		151		below $20,000 annually		76.5%		85.2%		75.0%

								chargeoff		26		6		4		36																		chargeoff		26		6		4		36		$20,000 to $29,999		79.6%		79.2%		75.0%

								percent		0.803030303		0.8536585366		0.7142857143		0.807486631																		percent		0.803030303		0.8536585366		0.7142857143		0.807486631		$30,000 or more		80.3%		85.4%		71.4%

										242		77		19																						242		77		19

										64		15		7																						64		15		7

										0.7908496732		0.8369565217		0.7307692308																						0.7908496732		0.8369565217		0.7307692308

		numeric loan status * four category asset amount Crosstabulation

		Count

						four category asset amount												Total

						zero		$1 to $4,999		$5,000 to $9,999		$10,000 to $19,999		$20,000 to $29,999		$30,000 or more

		numeric loan status		payed		15		13		19		27		15		17		106

				chargeoff		3		8		11		9		3		6		40

		Total		percent payoffs		0.8333333333		0.619047619		0.6333333333		0.75		0.8333333333		0.7391304348		0.7260273973

						zero		$1 to $4,999		$5,000 to $9,999		$10,000 to $19,999		$20,000 to $29,999		$30,000 or more

				payed		83.3%		61.9%		63.3%		75.0%		83.3%		73.9%		0.7260273973
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