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a b s t r a c t 

In recent years, credit unions have increasingly purchased loan-participation agreements in order to di- 

versify their loan portfolios and manage loan growth. Responding to high charge-off rates for these loans 

and concern for systemic risk, the National Credit Union Administration imposed in 2013 new rules on 

federally insured credit unions that limited the purchase of loan participations from a single originator to 

the greater of $5 million or 100% of net worth. This study uses a difference-in-difference framework to 

examine the effect the policy had on returns. As a result of the policy change, credit unions with a high 

share of net worth in loan participations earned, on average, a return on assets 47 basis points less than 

their counterparts. Further, we find evidence that suggests these lower returns were driven by a decline 

in participation loans with recourse provisions, liquidity issues, and relatively higher interest expenses. 

© 2016 Elsevier B.V. All rights reserved. 
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1. Introduction 

Credit unions in the United States are made up of members

who share common bonds, which may be based on their occu-

pations, some other association, or the geographic area in which

they live. 1 The close ties between credit unions and their mem-

berships may provide insight into lending decisions because of the

availability of information that may have otherwise been private

( Kane and Hendershott, 1996 ). These ties significantly limit lend-

ing opportunities of credit unions to a relatively homogeneous and

narrow market segment. This may result in a lack of diversification

among credit union assets. To overcome this, credit unions may

use loan-participation agreements to manage their assets and lia-

bilities while increasing revenues. 

Loan-participation agreements allow the originator of a loan to

transfer ownership to one or more purchasers such that the origi-

nator maintains a retained interest in the participated loan. By par-

ticipating in a loan outside of its trade area, a credit union may be

able to diversify its loan portfolio across geographic regions, among
∗ Fax: + 1 701 777 3365. 

E-mail address: cullen.goenner@und.edu 
1 Credit unions are also unique in they are owned by their members, who are 

depositors at the credit union. For this reason, various deposit accounts in a credit 

union are technically referred to as share accounts and interest paid on these ac- 

ounts is referred to as dividends. We will refer to deposits and interest inter- 

changeably with shares and dividends. 
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ypes of borrowers, and into loan categories they may not origi-

ate. Participation allows credit unions to potentially earn higher

nterest income and reduce excess liquidity when their own mem-

er demand for loans is weak. The sale of loan participations al-

ows originators to make larger loans and strengthens their ability

o earn fee income from specializing in the origination of loans. 

From a regulatory perspective, the concern with third-party

oan agreements such as loan participations, is whether financial

nstitutions will employ the same level of due diligence and moni-

oring as they would to loans they originated and held in their own

ortfolios. The issue with loans sold without recourse, as shown by

ennacchi (1988) and Gorton and Pennacchi (1995) , is that moral

azard will reduce costly monitoring of loans below the efficient

evel. Incentives for monitoring may also decline as the ability to

ell off loans allows one to transfer risk if necessary ( Gande and

aunders 2012; Kamstra et al., 2014; Parlour and Plantin, 2008 ),

uch that financial institutions sell loans of lower quality than they

etain in their portfolios. These views are consistent with the em-

irical findings of Li et al. (2015) , where borrowers from lenders

hat are more prone to sell their loans are shown to perform worse

nd have lower credit quality than borrowers from lenders where

elationships are built by holding loans in the portfolio—results

hey believe are due to resources being used inefficiently to market

nd distribute tradable loans rather than due to issues with screen-

ng and monitoring. Therefore, loans that are originated and held

ay perform very differently than participation loans. The National

redit Union Administration ( NCUA, 2008 ) warned of this point in

http://dx.doi.org/10.1016/j.jbankfin.2016.09.012
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jbf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jbankfin.2016.09.012&domain=pdf
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 supervisory letter, noting the delinquency rate for loan partici-

ations among credit unions was 2.27% in 2008, or approximately

wice the delinquency rate of the overall credit union loan portfo-

io at 1.13%. 

If only “lemons” were sold, adverse selection could cause

he market for loan sales to break down. Gorton and Pennac-

hi (1995) show sellers are able to overcome the agency issue

f they retain a portion of the loan, with the proportion increas-

ng with the level of risk. The loan-participation agreements held

y credit unions are unique in that they require the originator to

aintain a fixed ownership stake in the underlying loan. 2 Guo and

u (2014) , though, demonstrate in their theoretical model that a

at-rate retention ratio may in fact aggravate the adverse selection

roblem as purchasers are unable to determine whether the reten-

ion ratio was the optimal choice of the seller or the binding regu-

atory limit. If chosen by the seller, the retention ratio is a noiseless

ignal of asset quality, which will vary by the asset’s riskiness and

isk attitudes of market participants for various assets. 

Another means of reducing the agency issue is information

haring. Loan-participation agreements require the originator to

rovide the participants with all financial and nonfinancial credit

nformation relevant to the loan. Despite this requirement, credit

nions may participate in loans where they lack origination expe-

ience or are in a market outside their trade area, which may limit

heir ability to use “soft” information (see Coval and Moskowitz,

0 01; Berger et al., 20 05 ), independent of the originator. In order

o reduce the impact of asymmetric information and improve loan

erformance, credit union participants typically choose to work

ith only one or two originators and thus build close relation-

hips. 3 Lenders are quite familiar with the notion that close re-

ationships can lead to higher returns. Of concern to the NCUA is

hat a high degree of concentration with any originator may create

ystemic risk among participants. 

To mitigate this potential exposure to risk from the continued

rowth in loan participation, the NCUA instituted new rules in

013 to limit a participants’ concentration with any single origina-

or. This paper’s contributions to the literature are to quantify the

ffect this policy change had on credit union returns in the short

un and to identify the channels in which returns were affected.

sing a difference-in-difference estimation framework, we find the

eturn on assets was 47 basis points lower as a result of the policy

hange among credit unions with a high ratio of loan participation

o net worth. Returns declined as credit unions with high partici-

ation ratios are shown to roll back their previous growth in par-

icipation, with agreements having provisions for recourse declin-

ng by 1.83 percentage points in 2014 relative to their share of as-

ets in 2010. The direct result of this is a reduction of non-interest

ncome. Following the change in policy, credit unions with high

articipation ratios are shown to pay higher premiums on both

heir borrowing and deposits, which we attribute to liquidity issues

aused by the policy’s constraints. By increasing the duration and

remiums of their liabilities, relative to their counterparts over the

eriod, credit unions with high participation ratios are shown to

ay higher interest expense, which also contributed to their lower

eturns. 

The rest of this paper is organized as follows. In Section 2 we

rovide background information on the change in policy toward

oan participations. Section 3 examines the empirical effects of

he policy on the return on assets and the robustness of our re-
2 12 C.F.R. §701.22 requires federal credit unions retain 10% of the outstanding 

alance of the loan in loan participations they originate. Other eligible organizations 

ust retain 5%, unless a higher percentage is required by state law. 
3 Credit union leagues from Texas ( Yashewski, 2012 ), Ohio ( Kozlowksi, 2012 ), and 

isconsin ( Whiting, 2012 ) noted in their public comments to the NCUA it was com- 

on for their members to work with only one or two originators. 

a

/

fi

o

ults. In Section 4 , we consider the channel to lower returns, and

ection 5 concludes. 

. Systemic risk, participation loans, and credit unions 

.1. Systemic risk 

During the financial crisis, credit unions were not immune to

he disruption of global financial markets, as a heavy concentra-

ion in mortgage-backed securities among several corporate credit

nions nearly led to their insolvency (NCUA 2010). What prevented

his was a large infusion of liquidity from the NCUA, which se-

uritized $50 billion dollars of toxic assets held by the corporate

redit unions. If this and other actions had not been taken, the

CUA (2010) estimates that one-third of credit unions’ net worth

ould have been wiped out and at least 800 would have failed.

n her 2015 testimony before the House Financial Institutions sub-

ommittee, NCUA Board Chairwoman Debbie Matz noted that in

ugust of 2009 “the credit union system was on the brink of col-

apse.” Despite historic intervention, forty-six credit unions failed

n 2008 and 2009, with losses to the National Credit Union Share

nsurance Fund of nearly $1 billion. 

Over time, credit unions have become more competitive

ith commercial banks for providing financial services. This was

rought upon by regulatory reform, which allowed membership to

xpand to multiple groups to serve a geographic area. By expand-

ng their membership, credit unions increased their share of na-

ional deposits from 4.7% in 1989 to 8.5% in 2009, and with this

he industry’s importance to the financial system has risen (see

arullo, 2009 ). Data from the Federal Reserve’s Survey of Consumer

inances further reveals that more than one-third of households

ave a banking relationship with a credit union. In the wake of

he financial crisis, regulators worldwide have taken steps to iden-

ify and regulate systemically important financial institutions. Here

n the United States, Section 165 of the Dodd–Frank Act requires

ank holding companies and nonbank financial companies with

ore than $50 billion in assets to follow more heightened regu-

atory standards and those with more than $10 billion in assets to

ubmit to annual stress tests. Only one credit union, Navy Federal

redit Union, with $64 billion in assets in 2014, meets this $50 bil-

ion cutoff, while four others had more than $10 billion in assets. 4 

espite few credit unions being systemically important from a size

erspective, many are important in the role they play in providing

redit in low-income and underserved (e.g., rural) areas, which are

dditional factors the Financial Stability Oversight Council consid-

rs in terms of systemic importance (see 12 C.F.R. § 5330). 5 

Increased competition affects both large and small credit

nions’ exposure to risk. As credit unions continue their expan-

ion into new markets, the once close ties between credit unions

nd their members begin to diminish, such that asymmetric infor-

ation rises. The result of this is an increased need for due dili-

ence, among large credit unions expanding their own origination

nd small credit unions relying on loan participation and other in-

irect lending opportunities to grow and compete. It was a fail-

re in due diligence, the NCUA (2010) notes, that led many credit

nions with participation loans to near insolvency and others to

ail during the crisis. 
4 For comparison, thirty-eight commercial banks had more than $50 billion in 

ssets and 104 had assets more than $10 billion as of December 31, 2014 (see http: 

/www.ffiec.gov/nicpubweb/nicweb/HCSGreaterThan10B.aspx ). 
5 The FSOC was established in the Dodd–Frank Act to provide oversight of U.S. 

nancial stability. The chairman of the NCUA serves as one of ten voting members 

n the council. 

http://www.ffiec.gov/nicpubweb/nicweb/HCSGreaterThan10B.aspx
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2.2. A change in policy on loan participation rules 

On December 22, 2011, the NCUA proposed ( Federal Register,

2011 ) several new rules for federally insured credit unions (FICUs),

which would impose concentration limits on the purchase of loan

participations. Under the proposed rules, each FICU would be lim-

ited to the purchase of loan participations from a single originator

of up to 25% of the FICU’s net worth. The FICU also would be lim-

ited in its purchase of loan participations from a single borrower,

or a group of associated borrowers of up to 15% of net worth,

which is similar to policy that already existed (12 C.F.R. §723.8)

regarding federal credit unions’ origination of member business

loans. The NCUA’s perception is that while loan participation ben-

efits the credit union industry, a high share of total assets from

participation, along with concentration in a few originators, leads

to systemic risk from the shared exposure. 

The ability to buy and sell loans via participation allows credit

unions to better manage their liquidity and credit risk while po-

tentially increasing returns. Cebenoyan and Strahan (2004 ) empir-

ical findings support these notions as banks engaged in buying

and selling loans have, on average, a return on their assets 10

basis points higher than their counterparts that do neither activ-

ity, and they tend to have lower risk as indicated by variation in

these returns. Examining the transfer of credit risk more gener-

ally, Bedendo and Bruno (2012) find medium-size banks prior to

the financial crisis were subject to more variation in their returns

on assets the more dependent they were on combined loan sales

and securitization for risk transfer. During the crisis, there was no

effect on the variation of returns, though bank loan portfolios per-

formed worse the more involved banks were with the sale and se-

curitization of loans not tied to residential mortgages. Further em-

pirical evidence ( Keys et al., 2010; Purnanandam, 2011 ) suggests

loan sales and securitization led to less screening during the finan-

cial crisis, which resulted in origination of lower-quality mortgage

loans that exhibited higher default. Even if bank-level risk does

not rise from the use of loan sales, systemic risk may still rise

as banks eliminate idiosyncratic exposure by diversifying, while

creating similarity across balance sheets that exposes the system

to shared shocks ( De Vries, 2005; Nijskens and Wagner, 2011 ).

Nijskens and Wagner find this to be the case for banks using col-

lateralized loan obligations and credit default swaps during the cri-

sis. The increase in risk among banks using these financial instru-

ments, they find, is due to higher correlation of returns between

banks (systemic risk) rather than the volatility of individual bank

returns (bank-level risk). 

Credit unions, not surprisingly, largely opposed the proposed

rule changes, which was reflected in the majority of the 215

comments the NCUA received during the proposal’s public com-

ment period that ran through February 21, 2012. 6 Opponents (e.g.,

Grinnick, 2012; Freeborn, 2012 ) argued a concentration limit of

25% of net worth for a single originator was too low and noted

that this limit ironically could increase systemic risk by forcing

credit unions to work with inexperienced and untested partners.

Prudent participants, the industry noted, work with a small num-

ber of originators to improve information sharing and to develop

an understanding of how a particular originator’s loan products

will be affected over time by changes in the business cycle and

interest rates, which improves due diligence and monitoring. By

adding originators, the concentration limit may result in an in-

crease in systemic risk if information asymmetry also increases.

Credit unions, though, were primarily concerned a concentration

limit would reduce their net income. Judith Sparrow (2012) , chair-
6 Individual comments received by the NCUA regarding proposed regulations are 

available for review at http://www.ncua.gov/Legal/Regs/Pages/PropRegs.aspx . 

w

t

oman of Chartway Financial FCU, indicated to the NCUA a 25%

oncentration limit would reduce her credit union’s interest in-

ome by $14 million over five years, presumably from interest lost

n not being able to extend profitable participations with exist-

ng originators. 7 Other credit union CEOs, such as Dubie (2012) ,

elieved non-interest expense would likely rise as credit unions

dded staff and information technology to increase self-origination

nd monitoring. In each case, lower returns are posited to be a di-

ect result of the concentration limit being a binding constraint on

redit union activities. 

It is possible the policy had a more general effect on credit

nions with exposure to participation loans. By limiting the

bility to buy and sell participations, the change in policy re-

uces the liquidity of loan participations as an asset. Pyles and

ullineax (2008) find this to be empirically the case for syndi-

ated loans, where constrained loans are less liquid and shown to

ave higher spreads. Reducing the liquidity of credit union assets

ould increase exposure to liquidity risk, making it more difficult

o meet borrower demands and potential outflows from creditors

nd depositors. Compounding the liquidity issue is the fact that

enders use loan sales to manage the effects of liquidity shocks

 Irani and Meisenzahl, 2015 ). Bank lenders can improve their abil-

ty to bear systemic liquidity risk by adding transactions deposits

 Gatev et al., 2009 ). Attracting additional deposits, or in the case

f credit unions, share accounts, comes with higher interest ex-

enses. Credit union’s may also stabilize their sources of funding

y replacing more volatile wholesale funds and short-term debt

ith long-term debt, which needs to be rolled over less often and

s subject to less risk with refinancing. Faced with higher liquid-

ty risk, any additional borrowing by affected credit unions in the

holesale or debt market is likely to come with a higher pre-

ium and additional interest expense. Interest expenses may rise

nd returns may fall if liquidity is negatively affected by the policy

hange. 

The final rules regarding participation limits were announced in

he Federal Register on June 25, 2013, and were to become effec-

ive a month later on July 25, 2013. What is noteworthy about the

ifference between the proposed and actual rules is the NCUA in-

reased the single originator concentration limit to the greater of

5 million or 100% of net worth. The $5 million limit was added

o lessen the burden of the policy change on small credit unions,

nd the higher net-worth limit, the NCUA ( Federal Register, 2013 )

oted, was to reduce the number of credit unions potentially im-

acted by the policy. As of fourth quarter 2012 call reports, the

CUA indicated that only seventy-nine credit unions held loan

articipations greater than their net worth under the assumption

f a single originator. 8 If participations were purchased equally

rom two originators, the number impacted fell to seventeen credit

nions, which fell further to five credit unions when the $5 million

imit was applied ( Federal Register, 2013 ). Despite the NCUA’s ex-

ectation that few credit unions would be impacted by the change

n policy, implementation was delayed to September 23, 2013, as

 result of what the NCUA (2013) noted were difficulties by some

ICUs to come into compliance. While the nature of the difficul-

ies and number of credit unions impacted by the change in pol-

cy is unclear, it is evident from the NCUA’s press release there

as an effect. Below we examine whether the policy change had

n effect on credit unions’ returns on assets, as feared by the

ndustry. 
7 In the proposed rules, existing participations above the concentration limits 

ould be grandfathered in at the time the final rule became effective. 
8 Call report data do not provide a breakdown of the amount of loan participa- 

ions by originator. 

http://www.ncua.gov/Legal/Regs/Pages/PropRegs.aspx
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9 The results discussed here are from the “trimmed” sample, which is explained 

later on. 
10 The normalized differences of our unbalanced sample were larger than 0.25 

standard deviations for asset growth (0.29), net worth to total assets (0.37), and 

size (0.39). 
11 There is no causal interpretation of the model used to estimate the propen- 

sity score ( Dehejia and Wahba, 2002 ). Therefore, we use stepwise regression 

( Imbens, 2015 ) to select a subset of our controls for the specification. Backward 

elimination with various cutoffs (0.1, 0.15) are used without any impact on the re- 

sults. Data for 2012, prior to the policy change, is used in the estimation of the 

probit model. These estimates are available upon request. 
12 Matching is based on the standardized Euclidian distance. Dehejia and 

Wahba (2002) note most matching algorithms will be similar when there is signifi- 

cant overlap of the propensity scores between treated and control groups, which is 

why we impose matching after trimming. In terms of minimal bias and root mean 

square error, Abadie and Imbens (2011) show in their simulations that four matches 

work well. 
. The effects of regulation on the return on assets 

In our empirical analysis, we examine the effect the change in

olicy toward the purchase of loan participations had on the re-

urn on assets of Federal Credit Unions (FCU) and Federally Insured

tate Credit Unions (FISCU). We focus our analysis on the sample of

redit unions that held positions in purchased loan participations

n their balance sheet in 2012, the year prior to the change in pol-

cy. The dependent variable used in the analysis, the annual return

n assets, is equal to net income earned during the year divided

y the value of total assets at year end. The financial data drawn

hroughout the analysis comes from end-of-year call report data

eported to the NCUA and is adjusted for changes in the price level

nd mergers over time. Mergers can significantly impact financial

tatement items. Therefore, similar to previous studies ( DeYoung

nd Roland, 2001; Esho et al., 2005 ), we combine financial data

rom credit unions that subsequently merged within our period

f analysis. That is to say, two credit unions that merge in 2014

ould have a single combined return on assets for 2013 and prior

ears, which would equal their combined net incomes for the year

ivided by their combined total assets. We test this aggregation

or robustness using a sample of observations that do not include

ergers. 

Our sample of observations is also adjusted to exclude very

mall credit unions. Similar to Ely (2014) , we eliminate from our

ample credit unions with either 100 or fewer members or with

ssets of $2 million or less in year 20 0 0 dollars. These small credit

nions, which are often run by volunteers, are potentially outliers.

or our sample of credit unions with participation loans, this as-

umption has little effect, affecting only thirty-nine observations. 

.1. Identification and estimation strategy 

To estimate the impact of the policy change, we need to be able

o identify what would have happened to credit unions’ returns if

he intervention had never occurred—the true counterfactual. Lack-

ng data from a randomly controlled trial in which the policy were

andomly applied, we instead rely on a difference-in-difference ap-

roach for purposes of estimation. This approach compares the ef-

ects on returns before and after the policy changes for both treat-

ent and control groups, where the treatment group is assumed

o be impacted by the policy intervention and the control group is

ot. In this case, the difference in returns over time for the con-

rol group represents what would have happened to the treatment

roup’s returns over the intervention period if the policy were not

mplemented. By comparing the difference in the difference in re-

urns one is able to identify the effect of the policy change. 

The control group we use throughout consists of FICUs whose

urchased loan participations were positive yet less than 25% of

heir net worth in 2012. These 825 credit unions were each be-

ow the proposed single originator concentration limit put forward

y the NCUA and were thus less likely to be impacted during the

iscussion period of the policy and after it went into effect. We

elieve it is important to exclude credit unions from the control

roup that do not hold loan participations, as they may differ fun-

amentally from our treatment group on the basis of unobservable

actors, which influence the decision to hold participation loans. In

ur baseline model, the treatment group consists of credit unions

ith loan participations greater than 100% of their net worth at

ear end 2012. The sixty-six credit unions that meet this criteria

ere not necessarily constrained by implementation of the policy,

s it is unknown whether they worked with more than one orig-

nator. If this were the case, the estimate of the policy effect may

e mitigated by the presence of these credit unions in the treat-

ent group. We believe, though, that the policy could affect credit
nions with high participation ratios more generally by affecting

heir liquidity. 

Our main finding is captured in Fig. 1 , where we compare the

verage return on assets and average ratios of loan participation

o net worth for both our treated (constrained) and control groups

ver time. 9 Examining the return on assets, highlights the diver-

ence in returns between the two groups in the year (2014) follow-

ng when the policy went into effect. Whereas returns of treated

redit unions decreased by 47 basis points in 2014 from the pre-

ious year, they increased by 4 basis points for our control group.

s evident from the second panel, treated credit unions began to

ecrease, in absolute and relative terms, their share of loan par-

icipations in the year the policy went into effect (2013), and this

n magnitude further increased in 2014. Our treated group appears

o be constrained following the change in policy, which in part re-

uced returns. 

A concern one may have is whether the control group used is

dequately similar to the treatment group. If the two groups were

o differ substantially, then there is a greater potential for the re-

urns of both groups to be affected differently due to unobserved

ifferences (e.g., sensitivity to macroeconomic conditions) at the

ame time as our policy change, which would challenge our iden-

ification strategy. To ensure comparability of treated and control

bservations, we balance the covariates between groups by using

he propensity score to both trim and match observations from

oth groups. 10 The propensity score is the estimated probability of

eing in the treatment group conditioning on observed covariates

nd represents a low dimension ( Dehejia and Wahba, 2002 ) way of

atching treated observations with similar control observations. 11 

verlap in our covariate distributions between the groups is ac-

omplished using two methods. The first method uses the propen-

ity score to identify the common support between observations

nd eliminates treated and control observations with little or no

verlap in their distributions. Credit unions with a propensity score

f less than the first percentile of scores among the treated group

re trimmed, as are observations with propensity scores above the

9th percentile of the control group. This reduces the number of

redit unions in the treatment group to fifty-five with 735 in the

ontrol group. For an additional robustness check, we also use the

ropensity score and apply nearest neighbor matching on the set

f observations on common support to identify a sample of credit

nions in our control group that most closely resemble our treated

roup. The matching algorithm used here matches with replace-

ent treated observations with the four closest control observa-

ions. 12 The matched sample consists of the fifty-five treated ob-

ervations and 170 control observations that were matched. 

Balance between our treated and control groups is evaluated by

omparing the normalized difference in mean covariates based on

reatment status ( Imbens, 2015 ) for our observations with common

upport and where matching is used. Imbens (2015, p. 385) finds a



202 C.F. Goenner / Journal of Banking and Finance 73 (2016) 198–210 

Fig. 1. Return on Assets and participation Loan to Net Worth Ratio. 
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normalized difference is a more useful method of evaluating co-

variate balance between treated and control groups than the t-

statistic, which is sensitive to sample size. 13 A difference greater

than 0.25, or 25% of a standard deviation in absolute value has

been suggested by Imbens and Rubin (2015) to be an indication

estimates from linear regression may be sensitive to model speci-

fication. Table 1 presents means and normalized differences for the

covariates of both groups, under each balancing procedure. Under

the trimmed sample the largest normalized difference is 0.31 for

credit union size, which is modest yet above the 0.25 cutoff. For

this reason, we examined the robustness of our findings to using

a matched sample. With nearest neighbor matching we are able to

lower the normalized difference in credit union size to 0.22 stan-

dard deviations in the sample. 

The divergence in returns on assets displayed in Fig. 1 in 2014

could be potentially explained by differences in observed time-

varying conditions that affect credit union purchases of loan par-

ticipations and their returns. It is possible that shocks, along with

differences in financial conditions (size, asset and liability manage-

ment, solvency, productivity), contributed to the change in returns.

Unobserved heterogeneity may also play a role, as unobserved fac-

tors (e.g., management quality and preferences toward risk aver-

sion) may be correlated with the purchase of loan participations

and returns, which would confound identification of the policy ef-

fect. These unobserved differences are likely to be credit union

specific, and as such do not vary over short periods of time. This

suggests use of a fixed effects model to control for time-invariant

credit union specific factors with covariates added to control for

differences in time-varying observed factors. 
13 The normalized difference for covariate Xk is equal to �X,k = 

X̄ t,k −X̄ c,k √ 
(S 2 

X,t,k 
+ S 2 

X,c,k 
) / 2 

where we have the difference in the mean of covariate Xk between the treatment 

and control groups in the numerator and their standard deviations in the denomi- 

nator. 

c  

o  

e  

t  

l  

y  

a  

0  
The linear regression framework for this approach is specified

n Eq. (1 ) by a two-way fixed effects model 

 it = 

T ∑ 

j=2 

α j T j,it + βx it + δt + θi + ε it , (1)

here x it represents a matrix of covariates that vary by credit

nion i = 1: N and time t = 1: T , with time and credit union fixed

ffects given by δt and θ i , respectively. The time period covered

y the model includes years 2010–2014, which allows us to eval-

ate whether there were any differences in pre-treatment trends

etween the control and treatment groups prior to and during the

iscussion periods of the policy change. The T −1 indicator vari-

bles T j,it are equal to 1 if credit union i is in the treatment group

nd the year t = j, and is 0 otherwise. Our estimates of the treat-

ent effects, αj , capture the average difference in the return on

ssets between the treatment and control groups for year j mi-

us the difference between the two groups for the baseline year

010. Therefore, the coefficient for the treatment effect coinciding

ith 2011 provides us a means to formally test whether the pre-

reatment trends of the control and treatment groups were the

ame prior to the policy being discussed by testing whether the

oefficient was significantly different from 0. Similarity in trends

s crucial for identification of the policy effect, as this is what al-

ows us to determine what would have happened to returns for

he treatment group if the policy had not been implemented. It

s possible trends may have been different during the discussion

eriod if credit unions responded preemptively to the proposed

hange in policy. Our primary interest, though, is in the coeffi-

ient for the treatment effect in 2014 as it captures the impact

f the policy change in the first full year it was in effect. The co-

fficient for 2013 reflects income earned over nine months prior

o and three months following the change, therefore we are less

ikely to see as large an effect in this earlier period or during the

ear the policy was discussed.The idiosyncratic error term ε it is

ssumed to meet strict exogeneity, such that the error has mean

 conditional on past, current, and future values of the regressors
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nd fixed effects. It is likely though that the error term is not nec-

ssarily independently and identically distributed, therefore we ad-

ust our standard errors to control for the possible presence of het-

roskedasticity and correlation of errors over time for credit unions

ithin the same state. Cameron and Miller (2015, p. 330) note that

anel-robust or cluster-robust standard errors are important even

n specifications that include fixed effects, as errors for a given in-

ividual (cluster) may be correlated over time “due to unobserved

actors that evolve progressively over time.” Failure to account for

hese features can result in standard errors that are significantly

ower than their robust counterparts, an issue that was shown by

ertrand, Duflo, and Mullainathan (2004) to be particularly rele-

ant for interpreting the statistical significance of policy effects in

ifference-in-difference settings. 

.2. Specification of return on assets 

A credit union’s return on its assets is in large part influenced

y management of its assets and liabilities along with the eco-

omic environment they operate within. One would expect, ceteris

aribus, holding assets associated with higher risk to offer higher

eturns. For example, a credit union receives, on average, a higher

nterest rate on unsecured credit (e.g., a credit card) than on a loan

upported by collateral (e.g., an auto or mortgage loan) in order

o be compensated for additional credit risk. Whether the credit

nion actually earns a higher return on credit card debt than on

 car loan depends on realized outcomes. If default on credit card

ebt is more likely or costly than expected, then the premium may

ot have been sufficient to compensate for risk, in which case re-

urns are lower despite higher risk. Therefore, concentration in a

articular asset class may have a different impact on returns in one

eriod relative to another, and returns may not be associated with

isk. This is evident in Ely’s (2014) analysis of the return on credit

nion assets, as he finds the share of loans among credit cards

nd other unsecured credit to have no effect on returns for the pe-

iod 20 04–20 07 relative to the share of real estate loans. Similarly,

he share of auto loans has no effect for the same period. Yet for

he period 2008–2011, the effect differs across loan type, with the

hare of unsecured loans contributing to lower returns than the

hare of real estate loans, and the share of auto loans contributing

o higher returns. 

Returns are also influenced by the mix of assets and move-

ents in interest rates. When interest rates rise (decline), the value

f long-term fixed-rate assets decline (rise) by more than short

erm assets. Credit unions with a larger asset share among long-

erm assets are exposed to additional interest rate risk. Depend-

ng on the size and direction of interest rate movements, credit

nions may either earn higher returns, as Ely (2014) finds for the

eriod 2008–2011, or lower returns (2004–2007) from having a

igher share of net long-term assets. The liquidity of the mix of

ssets may also impact returns. Loans typically offer higher returns

nd are less liquid than other assets, whereas securities and cash

ay offer little to no return, but are highly liquid. The consequence

f holding relatively more liquid assets is generally lower returns,

ut during economic downturns, more liquid and lower-risk assets

ay outperform their counterparts. Thus variation in macroeco-

omic conditions will play a role in the performance of existing

ssets and in determining lending opportunities. How well credit

nions make use of their opportunities as measured by their pro-

uctivity will influence returns. 

Our model specification of the return on assets includes sev-

ral measures to control for differences in asset mix, credit union

roductivity, and the economic environment, which vary by credit

nion and time. Most of our measures are drawn from financial

atios used in the NCUA’s Financial Performance Reports (FPR) to
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evaluate credit unions. 14 The share of net long-term assets to total

assets is included to control for exposure to interest rate risk, as is

the supervisory interest rate risk threshold (SIRRT). 15 Variation in

liquidity across the mix of assets is controlled here using both the

share of assets in cash and securities, along with the share of as-

sets held in loans, with the share of investments omitted to avoid

multi-collinearity. A measure of liquidity and liability management

is included, which is the loan-to-deposits ratio. The more loans are

supported by relatively low cost core deposits, the stronger earn-

ings are likely to be. We control for variation in credit risk across

the mix of loans, similar to Ely (2014) , using both the share of

loans held in unsecured credit and the share in autos, with the

share of real estate loans omitted to avoid multi-collinearity. 

Two measures are used to generically capture differences in

productivity. The natural logarithm of total assets is included to

control for the size of credit unions. Larger credit unions are able

to take advantage of economies of scale by offering more banking

services at lower costs, and are better able to diversify. For perfor-

mance comparisons, the NCUA determines a credit union’s peers

on the basis of their size. Credit union productivity though is also

potentially impacted by the local environment. The FPR ratio of

current members to total potential members in the credit union is

a measure of the scope in which expansion is possible ( Glass and

McKillop, 2006 ). Glass and McKillop find that higher penetration of

members within the credit union’s common bonds results in lower

costs, which they believe may be due to informational advantages

associated with higher membership penetration. 

The specification includes three variables that capture

credit union risk management practices more generally.

Goddard et al. (2008) suggest a credit union’s ratio of net

worth to total assets may be an indication of management’s

preferences toward risk and return, as a highly solvent credit

union may be choosing to forgo return-generating opportunities in

exchange for lower risk. Greater solvency, though, they note, may

reduce insurance costs, which would increase returns. Analyzing

the mean return on assets from 1993–2004 with a cross section

of credit unions, Goddard et al. find more solvent credit unions

earn higher returns. They also find credit unions with faster asset

growth earn higher returns. Asset growth is included as it reflects

both internal and external factors that influence the credit union

and may play a role in the purchase of loan participations. A

measure of fixed assets (including foreclosures) to net worth is

included to capture exposure on the balance sheet to illiquid

and non-revenue-generating assets. The NCUA (2015) notes a

high concentration of non-earning fixed assets constrains a credit

union’s ability to adjust to macroeconomic shocks. 

Differences in local economic conditions are captured here us-

ing the unemployment rate where the credit union is headquar-

tered. The unemployment rate is measured using Bureau of Labor

Statistics data at the Metropolitan Statistical Area (MSA) or county

level, depending on whether the credit union is within a MSA. 16 

The inclusion of time-fixed effects captures the impact of varying

macroeconomic conditions at the national level, whereas fixed ef-

fects for each credit union capture the effect of any time invariant

measures, such as charter type, region of operation, and type of

common bond. 
14 Each of the financial ratios is based on the NCUA’s formula used in their Finan- 

cial Performance Report (FPR) along with merger adjusted data in 2014 dollars. 
15 SIRRT is ratio of total first mortgages held plus total investments with maturi- 

ties greater than five years. The NCUA identified the SIRRT ratio to a reliable indi- 

cator of interest rate risk concentration ( Federal Register, 2012 ) 
16 We examined whether the level of local banking competition had an impact on 

performance and found that inclusion of a Herfindahl–Hirschman Index of deposit 

concentration ( Ely, 2014 ) was not significant. 

m
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p
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N

.3. Results and discussion 

Interpretation of our difference-in-difference estimates as a pol-

cy effect depends on the assertion that trends in returns are

he same for the treatment and control groups before and after

he policy change. We test this assertion, in part, by evaluating

hether the difference in returns between the treatment and con-

rol groups in 2011 was different from the difference in returns for

010, keeping in mind that both years’ returns were prior to the

ule being proposed. The estimate for this effect from the trimmed

ample is given by α2 (2011) found in column 1 of Table 2 . The co-

fficient of this is not statistically significant at the 10% level, indi-

ating our pre-treatment trends are the same for both groups. The

stimates of the other years’ treatment effects also indicate that

here is no difference in returns relative to the baseline year 2010,

etween the two groups during the policy discussion and partial

mplementation stages of 2012 and 2013. Turning attention to the

ey policy effect α5 (2014), the results indicate in the first full year

he policy was in effect that returns on assets were lower by 47 ba-

is points (0.47 percentage points), a result statistically significant

t the 1% level. For a robustness check, we estimate the model us-

ng observations from the matched sample. Similar to before, there

s no evidence ( Table 2 , column 2) to suggest a difference in re-

urns prior to 2014. In 2014, the effect of the policy is to reduce

eturns by 0.35%, a slightly smaller yet still statistically significant

ffect. Given that the mean level of returns in 2014 was 0.57%, both

stimates of the policy effect are substantial in magnitude. 17 

One of the things we do to further test the sensitivity of our

ifference-in-difference estimates is to use a falsification test with

 fake treatment group—we identify a group of different credit

nions we know were not affected by the policy change and pre-

end they are the treatment group. If the estimated treatment ef-

ect is non-zero for the fake group, then our previous difference-

n-difference estimates are likely biased as unobserved factors are

nfluencing returns of our control group at the time of change

nd not the change in policy. For our falsification test, we use

 matched sample of credit unions that had not purchased loan

articipations as our fake treatment group, and the same control

roup as before. 18 The estimates in column 3 of Table 2 indicate

hat the coefficient for α5 (2014) is not statistically significant,

hich means we do not observe a difference in returns between

ur fake treatment and control group in 2014 or years prior. Fail-

ng to reject the null hypothesis of our falsification test adds fur-

her confidence in the parallel trends assumption. 

The estimates of our covariates found in columns 1 and 2 are

onsistent with expectations. Credit unions with higher net worth

re shown for both samples to have higher returns on assets, a

esult similar to Goddard et al. (2008) . We also find the share of

xed (non-earning) assets has a negative effect on returns in both

amples. For the trimmed sample, a few additional covariates had

 statistically significant effect. Credit unions with a higher concen-

ration of interest rate risk as measured by the SIRRT ratio earned

ower returns. A positive and statistically significant coefficient for

he loan-to-deposit ratio, indicates credit unions with less liquidity
17 During the period examined, the NCUA operated a stabilization fund, the pri- 

ary purpose of which was to assist with the resolution of five insolvent corpo- 

ate credit unions. To pay for the expenses of the fund the NCUA assessed addi- 

ional premiums on all federally insured credit unions proportional to their de- 

osits, which were reported as a special expense on their call reports. While this 

ssessment had an impact on reducing returns, it did not impact estimates of the 

treatment effect, given that the treated and control groups were similarly affected. 

Estimates of the models that appear in Table 2 using the return on assets, excluding 

CUSIF stabilization expenses, are available upon request. 
18 We matched each control observation with a single observation with the fake 

treatment due to the larger sample size. Normalized differences were all less than 

0.25, other than for size which was 0.256. 
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Table 2 

Policy impact of participation rules on the return on assets. 

(1) (2) (3) 

α2 Treatment effect (2011) −0 .1972 −0 .1757 −0 .0181 

(0 .1214) (0 .1381) (0 .0354) 

α3 Treatment effect (2012) −0 .1697 −0 .1544 −0 .0166 

(0 .1188) (0 .1382) (0 .0364) 

α4 Treatment effect (2013) −0 .0518 0 .0010 −0 .0100 

(0 .1616) (0 .1892) (0 .0276) 

α5 Treatment effect (2014) −0 .4745 ∗∗∗ −0 .3540 ∗∗∗ −0 .0322 

(0 .1366) (0 .1151) (0 .0282) 

SIRRT ratio −0 .0835 ∗∗ −0 .0261 −0 .0012 

(0 .0384) (0 .0587) (0 .0319) 

Fixed assets/total assets (%) −0 .0962 ∗∗∗ −0 .1168 ∗∗ −0 .0971 ∗∗∗

(0 .0182) (0 .0462) (0 .0143) 

Asset growth (%) 0 .0040 0 .0055 ∗∗ 0 .0060 ∗∗∗

(0 .0024) (0 .0027) (0 .0019) 

Net worth/total assets (%) 0 .2192 ∗∗∗ 0 .3771 ∗∗∗ 0 .1887 ∗∗∗

(0 .0333) (0 .0841) (0 .0182) 

Loans/total assets (%) −0 .0148 ∗ 0 .0055 0 .0030 

(0 .0083) (0 .0239) (0 .0083) 

Member percent 0 .0 0 0 0 0 .0955 0 .0 0 01 

(0 .0 0 01) (0 .1744) (0 .0 0 01) 

Cash and S.T. investments/total assets (%) −0 .0046 0 .0 0 02 −0 .0051 ∗

(0 .0032) (0 .0058) (0 .0027) 

Size −0 .1318 0 .7469 −0 .1644 

(0 .1962) (0 .5484) (0 .1641) 

Credit card loan share (%) −0 .0094 −0 .0105 −0 .0076 

(0 .0104) (0 .0167) (0 .0068) 

Auto loan share (%) −0 .0056 ∗ −0 .0059 −0 .0022 

(0 .0033) (0 .0058) (0 .0034) 

Net long term assets/total assets (%) −0 .0 0 09 −0 .0017 −0 .0024 

(0 .0030) (0 .0048) (0 .0022) 

Loans/Deposits (%) 0 .0170 ∗∗ 0 .0017 0 .0 0 01 

(0 .0070) (0 .0179) (0 .0068) 

Unemployment rate (%) −0 .0299 ∗ −0 .0137 −0 .0360 ∗∗∗

(0 .0153) (0 .0224) (0 .0123) 

Constant 1 .3666 −16 .9698 2 .0500 

(3 .8803) (10 .9057) (3 .0992) 

Observations 3959 1124 7029 

Adjusted R 2 0 .472 .540 .513 

Notes: > The dependent variable in each column is the annual return on assets. In columns 

(1) and (2) the treatment group consists of credit unions with a loan participation to net 

worth ratio greater than 100%. Column (3) uses a fake treatment group consisting of credit 

unions that do not hold loan participations. Column (1) uses a trimmed sample, whereas 

columns (2) and (3) use matched samples. Each specification includes time and credit union 

level fixed effects. Standard errors clustered at the state level appear in parentheses. ∗ , ∗∗ , 
∗∗∗ Statistically different from 0 at the 10%, 5%, and 1% level. 

e  

c  

a  

m  

g

3

 

i  

i  

a  

C  

m  

f  

w  

i  

s  

b  

a

 

e  

y  

b  

t  

n  

e  

p  

b  

c  

t  

r  

f  

l  

T  

b

 

f  

e  

a  

m  

t  

a  

a  

w  

e  
arned higher returns, while credit unions with a higher asset con-

entration in loans earned lower returns. A higher concentration in

uto loans was found to reduce returns as did a higher unemploy-

ent rate in the trimmed sample. For the matched sample, asset

rowth had a positive effect on returns. 

.4. Additional robustness checks 

As a robustness check on the effect on returns, we consider the

mpact of mergers and our use of merger-adjusted data by elim-

nating observations from the trimmed and matched samples if

 credit union was part of a merger during the sample period.

olumns 1–3 of Table 3 represent the estimates from our trimmed,

atched, and falsification sub-samples. The magnitude of the ef-

ect of the policy change is slightly stronger among credit unions

ithout a merger. In 2014 returns are lower by 53 basis points

n the trimmed sample and 36 basis points lower in the matched

ample. Results from the falsification test again indicate there to

e no significant differences in returns between our fake treatment

nd control groups. 

In another robustness check, we consider the sensitivity of our

stimates to our model’s dynamic specification, which includes

ear-specific treatment effects. Rather than allow the effect to vary
y year, we constrain the effect to be the same in each year for

he pre and post periods of interest. Given that we believe there is

o effect on returns prior to 2014, then constraining the treatment

ffect to be the same for the two years 2010–2011, prior to the

olicy’s discussion, and after (2012–2013), we should find there to

e no difference in effects. The estimates in column 1 of Table 4

onfirm this is the case. We then constrained the treatment effect

o be the same in the years 2010–2013 and examined the effect on

eturns in 2014. With this constraint imposed, returns on assets are

ound to be 37 basis points lower among credit unions with high

oan participation ratios in the full year following implementation.

his is a result smaller in magnitude than without the constraint,

ut still a large effect. 

Credit unions with loan participation ratios greater than 100%

aced a potentially binding constraint when the policy went into

ffect in late 2013, and as seen from our results, this negatively

ffected their returns. We believe, though, that the policy could,

ore generally, affect credit unions with participation ratios near

he constraint by affecting their liquidity. To explore this notion

nd the robustness of our baseline model’s results, we consider

n alternative treatment group consisting of the 131 credit unions

ith loan participations more than 75% of their net worth at year

nd 2012. Similar to before, we created trimmed and matched
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Table 3 

Robustness checks. 

(1) (2) (3) (4) (5) (6) (7) 

α2 Treatment effect (2011) −0 .2373 −0 .2356 0 .0176 −0 .0875 −0 .0875 −0 .1237 −0 .1501 

(0 .1481) (0 .1626) (0 .0363) (0 .0681) (0 .0765) (0 .0805) (0 .0919) 

α3 Treatment effect (2012) −0 .1646 −0 .1300 0 .0486 −0 .0341 −0 .0694 −0 .0484 −0 .1019 

(0 .1495) (0 .1605) (0 .0479) (0 .0794) (0 .0916) (0 .1043) (0 .1096) 

α4 Treatment effect (2013) −0 .0646 −0 .0016 0 .0331 0 .0911 0 .0813 0 .0338 0 .0381 

(0 .1989) (0 .2217) (0 .0332) (0 .1010) (0 .1180) (0 .1160) (0 .1359) 

α5 Treatment effect (2014) −0 .5321 ∗∗∗ −0 .3635 ∗∗ 0 .0250 −0 .1742 ∗∗ −0 .1635 ∗∗ −0 .2072 ∗∗ −0 .1768 ∗∗

(0 .1567) (0 .1437) (0 .0359) (0 .0696) (0 .0792) (0 .0815) (0 .0872) 

Merger obs. included No No No Yes Yes No No 

Sample type Trimmed Matched False Trimmed Matched Trimmed Matched 

Observations 2854 884 5141 4478 2108 3184 1554 

Adjusted R 2 0 .458 0 .537 0 .518 0 .481 0 .543 0 .475 0 .540 

Notes: The dependent variable in each column is the annual return on assets. The sample used in columns (1) –(3) exclude credit 

unions that underwent a merger during 2010–2014. In columns (1) and (2) the treatment group consists of credit unions with a 

loan participation to net worth ratio greater than 100%, whereas column (3) uses the fake treatment group for the falsification 

test. Columns (4)–(7) use an alternative treatment group, where the loan participation ratio is greater than 75%. Columns (4) 

and (5) use the sample with mergers and columns (6) and (7) exclude credit unions with mergers. The specifications all include 

time and credit union level fixed effects, along with the same covariates used in Table 2 . Coefficient estimates of covariate 

and fixed effects are omitted here to save space. Standard errors clustered at the state level appear in parentheses. ∗ , ∗∗ , ∗∗∗

Statistically different from 0 at the 10%, 5%, and 1% level. 

Table 4 

Robustness of dynamic specification. 

(1) (2) 

Pre/Post treatment effect 0 .0134 −0 .3695 ∗∗

(0 .0976) (0 .1499) 

Observations 3170 3959 

Adjusted R 2 0 .511 0 .471 

Notes: The dependent variable in each column is the 

annual return on assets. The sample used in column 

1 includes the years 2010–2013. The treatment effect 

measures the difference of returns in (2010–2011) rel- 

ative to (2012–2013). Column 2 uses the years 2010–

2014 and constrains the year effects to be the same in 

the period 2010–2013, relative to 2014. Each uses the 

trimmed sample. The specifications all include time 

and credit union level fixed effects, along with the 

same covariates used in Table 2 . Standard errors clus- 

tered at the state level appear in parentheses. ∗ , ∗∗ , 
∗∗∗ Statistically different from 0 at the 10%, 5%, and 1% 

level. 
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samples that include and exclude observations with mergers. These

results appear in columns 4–7 of Table 3 . Including observations

with mergers, returns for our treated group are found to be 17 ba-

sis points lower than the control group in 2014 for our trimmed

sample and are 16 points lower for the matched sample. The

estimates are quite similar when mergers are excluded. For the

trimmed sample, returns are lower by 21 basis points and for the

matched sample they are lower by 18 basis points. While the mag-

nitude of the treatment effect is reduced for our alternative group

as one would expect due to weaker constraints, it appears the pol-

icy negatively affected a larger number of credit unions than those

in our baseline, albeit with less of an effect. 

4. Channels 

4.1. Direct effects of loan participation policy 

The results in Section 3 indicate credit unions with a high ra-

tio of loan-participation agreements to net worth had their return

on assets negatively impacted by the change in policy. In this sec-

tion, we consider the mechanism whereby returns were lowered in

the short run. The direct effect of the policy change is that credit

unions with high loan participation ratios will find it more diffi-

cult in the short run to use participation agreements to manage
heir assets. Therefore, we would expect constrained credit unions

o respond with a decline in their loan participations purchased as

 share of total assets relative to our unaffected control group. Loan

articipation plays an important role in supporting loan growth for

any credit unions, such that the policy is likely to reduce loan

rowth among constrained credit unions. With slower loan growth

nd access to fewer lending opportunities, interest income of con-

trained credit unions may decrease, thus negatively influencing

heir returns. 

The data reveals that the share of loan participations to total

ssets grew for our treatment group relative to that of our control

roup prior to the implementation of the policy. The difference-in-

ifference in this share grew by 1.9 percentage points in 2011 and

y 3.5 percentage points in 2012 relative to the difference in 2010.

his difference then declined from the year prior in the partial year

f implementation (2013) to 2.6 percentage points and continued

o decline to only a 1 percentage point difference in 2014, which

as not statistically different from zero. These treatment effect es-

imates appears in column 1 of Table 5 . Prior to the change in pol-

cy, there was an increasing divergence in the share of loan partic-

pations to total assets; following the change, this difference was

liminated, an indication the policy influenced constrained credit

nions’ use of loan participations. Loan growth was also influenced

y the policy change. Prior to implementation of the policy, the dif-

erence in loan growth was stable; after the change, loan growth

eclined in 2013 and 2014 for our constrained credit unions rela-

ive to their counterparts. In 2014, loan growth for our constrained

redit unions was 5.3 percentage points lower than for our control

roup due to the change in policy (see column 2). 

Despite there being fewer loan participations and slower loan

rowth, we could not find any evidence to suggest the change in

olicy had an impact on interest income. The coefficients for the

reatment effects on the share of interest income to total assets

ere not statistically different from zero (column 3, Table 5 ). An

xplanation for the lack of an effect of the policy on interest in-

ome is that much of the decline in loan participations was driven

y a decrease in participation with recourse. As a share of total as-

ets, the difference in loan participation with recourse decreased

y 0.74 percentage points in 2013 and 1.83 percentage points in

014 for constrained credit unions relative to the control in 2010

column 4, Table 5 ). This distinction is important because interest

arned on participations with significant recourse is accounted for

n other operating income, a component of non-interest income,
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Table 5 

Pathways to lower returns — direct effects. 

(1) (2) (3) (4) (5) (6) 

α2 Treatment effect (2011) 1 .8588 ∗∗∗ 0 .4857 0 .0091 −0 .0502 −0 .0087 −0 .0528 

(0 .4407) (1 .4174) (0 .0354) (0 .3193) (0 .0120) (0 .0438) 

α3 Treatment effect (2012) 3 .4651 ∗∗∗ 0 .9006 −0 .0119 −0 .1430 −0 .0327 ∗∗ −0 .1355 ∗∗

(0 .9142) (2 .2509) (0 .0618) (0 .2871) (0 .0144) (0 .0570) 

α4 Treatment effect (2013) 2 .5714 ∗∗∗ −3 .7806 0 .0323 −0 .7440 ∗∗∗ −0 .0413 ∗∗ −0 .1332 ∗∗

(0 .8410) (2 .4942) (0 .0585) (0 .2731) (0 .0197) (0 .0517) 

α5 Treatment effect (2014) 1 .0208 −5 .2651 ∗∗ 0 .0392 −1 .8311 ∗∗ −0 .0490 ∗ −0 .0473 

(1 .2128) (2 .4474) (0 .0443) (0 .7990) (0 .0288) (0 .0750) 

Observations 3959 3959 3959 3959 3959 3959 

Adjusted R 2 0 .836 0 .625 0 .934 0 .783 0 .847 0 .924 

Notes: The dependent variable in column (1) is the ratio of loan participation to total assets, (2) is the rate of 

loan growth, (3) is the ratio of interest income to total assets, (4) is the ratio of participations with recourse to 

total assets, (5) is the ratio of other operating income to total assets, and (6) is the ratio of non-interest expense 

to total assets. Each is measured as a percentage. The specifications all include time and credit union level fixed 

effects, along with the same covariates used Table 2 . Column (5) adds to the specification, the share of loan sales 

to total assets and share of loans serviced to total assets. Coefficient estimates of covariate and fixed effects are 

omitted here to save space. Each uses the trimmed sample. Standard errors clustered at the state level appear in 

parentheses. ∗ , ∗∗ , ∗∗∗ Statistically different from 0 at the 10%, 5%, and 1% level. 
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ather than in interest income. Analyzing the effect of the policy

s somewhat muddled by the fact that other operating income in-

ludes income from a number of sources, including income from

nterchange income (e.g., use of debit and credit cards), profits on

oan sales, and servicing income. Controlling for the shares of loan

ales and servicing, we find evidence indicating other operating in-

ome began to decline for our constrained credit unions in 2012

nd continued through 2014, relative to their counterparts. In 2014,

ther operating income as a share of assets was 4.9 basis points

ower as a result of the policy—a magnitude one need interpret

ith caution, given our inability to control for factors such as in-

erchange use, which may be affecting the result. 

Another explanation for why there might not have been an

ffect on interest income from fewer participations is that con-

trained credit unions may have offset lost outside lending op-

ortunities by generating more of their own loan origination. If

his were the case, we would expect to see an increase in non-

nterest expense from the additional employees, technology, and

xed assets needed to increase origination of loans. Our estimates

 Table 5 , column 6) indicate non-interest expenses were lower

or our treatment group in 2012 and 2013 relative to our control

roup. This finding is consistent with our treatment group achiev-

ng loan growth prior to the change in policy largely via loan par-

icipations, whereas after the policy they devoted more resources

o originating and servicing their own loans. Finding the effect to

e statistically insignificant in 2014, though, fails to explain the

ecrease in the return on assets caused by the policy, given that

he treatment effect measures differences-in-differences relative to

010. 

.2. Indirect effects of loan participation policy 

Under reasonable assumptions, very few credit unions were

aced with a binding constraint from the concentration limit,

herefore it appears the policy had more of an indirect effect on

redit unions with high exposure to participation. Our belief is

he added restrictions on participations reduced their liquidity as

n asset, which made liquidity management more challenging for

redit unions the more participations they held. The results in col-

mn 1 of Table 6 indicate liquidity of constrained credit unions

ell following the change in policy. For 2013, the ratio of cash and

ecurities to total assets was 1.6 percentage points lower for our

onstrained group as a result of the change in policy, and it was

.1 percentage points lower in 2014. In response to declining liq-

idity, affected credit unions turned toward managing their liabili-
ies to ensure stable sources of funds. These effort s, though, came

ith additional reliance on long-term borrowing (maturities more

han three years) and higher interest premiums to fund their as-

ets. The change in policy did not affect total borrowing, as evi-

ent in the estimates found in column 2 of Table 6 , but it did af-

ect the maturity of borrowing. In columns 3–5 of Table 6 , the de-

endent variables are the share of short-term (less than one year),

ntermediate-term (1–3 years), and long-term (more than 3 years)

orrowing to total assets. In 2014, we see that constrained credit

nions moved away from intermediate-term debt and added long-

erm debt relative to the control group. While controlling for the

hare borrowing by maturity, we find interest expense on borrow-

ng increases due to the policy. Borrowing premiums rose due to

he change in policy, which lowered returns by 1.1 basis points in

013 and 1.3 basis points in 2014, with each statistically significant

t the 5% level (column 7, Table 6 ). 

Another component of interest expense is interest paid on de-

osit accounts. Deposits as a share of total assets were relatively

table between the two groups during the period. In 2012, we find

he difference in shares increases by nearly one-half a percentage

oint relative to 2010 for our group with a high participation ratio,

nd in other years no significant differences. This result appears

n column 7 of Table 6 . While there was little change in the rela-

ive level of deposits over the period, there was a change in dura-

ion. Columns 8–10 of Table 6 represent estimates of the effect on

hort-term, intermediate-term, and long-term deposits as a share

f total assets. Short-term deposits decline in 2013 and 2014 fol-

owing implementation of the policy, while intermediate-term and

ong-term deposits both increase. The increase in deposit duration

s similar to the increase we saw for borrowing. Next, we exam-

ne the policy effect on interest expense of deposits. Our estimates

column 11) indicate the coefficients for the treatment effect to be

ositive, increasing by year, and statistically significantly different

rom 0 before and after the change in policy. Additional tests of

tatistical significance reveal the treatment effect observed in 2011

f 4.6 basis points, while different from that observed in 2010, is

lso significantly (statistically) different from that found in 2012–

014 (7.1–7.9 basis points). This suggests there was an increase

n interest expenses on deposits for credit unions with high loan

articipation ratios relative to the control beginning in the year

he policy was discussed. Given the specification includes controls

or deposit shares by maturity, this result highlights the premium

n deposits rose for credit unions with high participation ratios,

hich similar to the effect of borrowing premiums, reduced their

eturns. 
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Table 6 

Pathways to lower returns — indirect effects. 

Borrowing expenses (1) (2) (3) (4) (5) (6) 

α2 Treatment effect (2011) −1 .2692 −0 .0123 0 .1216 −0 .0824 −0 .0515 0 .0026 

(0 .8033) (0 .0756) (0 .0822) (0 .0568) (0 .0543) (0 .0031) 

α3 Treatment Effect (2012) −1 .2052 0 .0730 0 .1003 0 .0026 −0 .0298 0 .0048 

(1 .0503) (0 .0562) (0 .0810) (0 .0757) (0 .0399) (0 .0032) 

α4 Treatment effect (2013) −1 .6325 ∗∗ 0 .0657 0 .1813 ∗∗ −0 .1106 −0 .0050 0 .0114 ∗∗∗

(0 .7623) (0 .0724) (0 .0895) (0 .0951) (0 .0570) (0 .0040) 

α5 Treatment effect (2014) −2 .1501 ∗∗ 0 .0786 0 .2012 −0 .2587 ∗∗ 0 .1361 ∗∗ 0 .0130 ∗∗

(0 .8694) (0 .1522) (0 .1976) (0 .0998) (0 .0525) (0 .0053) 

Observations 3959 3959 3959 3959 3959 3959 

Adjusted R 2 0 .838 0 .971 0 .705 0 .680 0 .861 0 .893 

Deposit expenses (7) (8) (9) (10) (11) 

α2 Treatment effect (2011) 0 .3255 −0 .6629 0 .7293 ∗ 0 .2591 0 .0461 ∗∗∗

(0 .2337) (0 .4424) (0 .3705) (0 .2157) (0 .0132) 

α3 Treatment effect (2012) 0 .4389 ∗∗ −0 .5857 0 .5981 0 .4265 ∗ 0 .0707 ∗∗∗

(0 .1927) (0 .6387) (0 .4536) (0 .2329) (0 .0192) 

α4 Treatment effect (2013) 0 .2984 −1 .5840 ∗∗∗ 1 .3176 ∗∗∗ 0 .5649 ∗∗ 0 .0757 ∗∗∗

(0 .2085) (0 .5100) (0 .4872) (0 .2346) (0 .0219) 

α5 Treatment effect (2014) −0 .0 0 05 −1 .9474 ∗∗∗ 1 .1990 ∗∗∗ 0 .7479 ∗∗∗ 0 .0788 ∗∗∗

(0 .3102) (0 .6371) (0 .4070) (0 .2598) (0 .0234) 

Observations 3959 3959 3959 3959 3959 

Adjusted R 2 0 .952 0 .884 0 .768 0 .772 0 .925 

Notes: The dependent variable in column (1) is the ratio of cash and short term securities to total assets, (2) is the 

ratio of total borrowing to total assets, (3)–(5) is the ratio of short-term, intermediate-term, and long-term borrowing 

to total assets, and column (6) is the ratio of borrowing expense to total assets. For column (7) the dependent variable 

is the ratio of deposits to total assets, (8)–(10) represents the ratio of short-term, intermediate-term, and long-term 

deposits to total assets, and column (11) is the ratio of interest income on deposits to total assets. Each is measured 

as a percentage. The specifications all include time and credit union level fixed effects, along with the same covariates 

used Table 2 . Column (6) includes in the specification the separate ratios of short-term, intermediate-term, and long- 

term borrowing. Column (11) includes the separate ratios of short-term, intermediate-term, and long-term deposits. 

Coefficient estimates of covariate and fixed effects are omitted here to save space. Each uses the trimmed sample. 

Standard errors clustered at the state level appear in parentheses. ∗ , ∗∗ , ∗∗∗ Statistically different from 0 at the 10%, 

5%, and 1% level. 
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It may seem counter intuitive that the treatment effect indi-

cates interest expenses on deposit accounts increased following

discussion of the policy despite interest rates declining through-

out the entire period examined. One must note that while inter-

est rates declined on average for both the control and treatment

groups between 2010 and 2014, there were two other factors at

play. Credit unions with high participation ratios are shown to be-

come relatively more dependent on more costly sources of deposits

than their counterparts over the period. Their deposits in IRA

shares and share certificates increased over the period, as shown

in Table 7 , but decreased for money market accounts, share drafts,

and regular shares relative to the control group. 19 IRA shares and

share certificates, as evident from the table, pay the highest in-

terest rates of deposit accounts, averaging 78 and 58 basis points,

respectively, for our treatment group in 2014. Despite interest rates

falling, it is evident from the table that rates for IRA shares, regu-

lar shares, and share draft accounts fell by less for credit unions

with high participation ratios than for their counterparts. Together

these three components make up a majority of credit union de-

posits, accounting for 64% of deposits in 2014. Credit unions with

high participation ratios became more reliant on more expensive

types of deposits and were unable to reduce the interest they paid

on the majority of their deposits relative to their counterparts over

the period. 

5. Summary and conclusion 

As a result of the NCUA’s policy to impose concentration lim-

its on the purchase of loan participations, credit unions with loan
19 The discussion here is meant to be descriptive. Call report data provide the 

most common deposit rate by type of deposit and are not broken down by ma- 

turity. 

r  

b  

o  

b  
articipation ratios greater than 100% of their net worth, were

hown to earn significantly—in terms of magnitude and statisti-

al significance—lower returns on their assets in the year following

he policy change. Our estimates reveal returns were reduced, de-

ending on model specification, by between 35 and 53 basis points

elative to those of our control group. Part of the reduction in re-

urns for these constrained credit unions was brought upon by the

ubstantial reduction in participation with recourse, which led to

ower other operating income. We also found evidence the policy

educed loan growth, but there was no evidence to suggest this

ad an impact on interest income earned. It is possible the effects

f slower loan growth on interest income may only be seen in the

ong run, if constrained credit unions dependent on participation

or growth are unable to replace existing participation agreements

ith those of other originators at similar terms. 

Another striking effect of the policy is our finding that con-

trained credit unions paid a higher interest premium on both

heir borrowing and deposits after the change. We believe the pol-

cy change may have been interpreted by credit markets as a sig-

al from regulators of higher risk and a need for greater regulatory

versight among this subset of credit unions, which contributed to

heir higher premiums. The policy change may, in addition, have

ad an effect on reducing the liquidity of loan participations as

n asset. Credit-constrained credit unions primarily reduced their

xposure to participation loans with recourse, which would seem-

ngly be more liquid, given their guarantees. While unable to test

his assertion, we did find evidence of a decline in liquidity of as-

ets following the change in policy. In response to liquidity pres-

ure, credit unions with a high concentration in participation loans

esponded by not reducing interest rates on their deposit accounts

y as much as their counterparts in order to ensure a stable source

f funds as the policy went into effect. Increasing the duration of

oth borrowing and deposits further compliments this strategy by



C.F. Goenner / Journal of Banking and Finance 73 (2016) 198–210 209 

Table 7 

Difference-in-difference mean interest rates and deposit concentration. 

Interest on deposits Deposit concentration 

a. IRA Shares 

Treatment Control DID Treatment Control DID 

2014 78 .0 64 .6 2014 6 .37% 7 .10% 

2010 133 .4 123 .7 2010 7 .29% 8 .52% 

Difference −55 .4 −59 .1 3 .7 Difference −0 .92% −1 .41% 0 .49% 

b. Share drafts 

Treatment Control DID Treatment Control DID 

2014 12 .0 14 .4 2014 15 .52% 16 .19% 

2010 17 .4 23 .4 2010 12 .97% 13 .36% 

Difference −5 .4 −9 .0 3 .6 Difference 2 .55% 2 .83% −0 .28% 

c. Money market 

Treatment Control DID Treatment Control DID 

2014 22 .5 25 .5 2014 16 .50% 18 .64% 

2010 56 .0 56 .2 2010 16 .43% 18 .38% 

Difference −33 .5 −30 .6 −2 .8 Difference 0 .07% 0 .26% −0 .19% 

d. Share certificates 

Treatment Control DID Treatment Control DID 

2014 57 .6 67 .9 2014 17 .84% 18 .88% 

2010 113 .3 119 .5 2010 26 .21% 27 .56% 

Difference −55 .7 −51 .6 −4 .1 Difference −8 .37% −8 .67% 0 .30% 

e. Regular shares 

Treatment Control DID Treatment Control DID 

2014 13 .8 13 .5 2014 41 .16% 38 .23% 

2010 27 .1 29 .7 2010 34 .61% 31 .20% 

Difference −13 .3 −16 .2 2 .9 Difference 6 .55% 7 .03% −0 .47% 

Reported by deposit type are the average interest rates in basis points and concentration within a type, 

prior to and after the change in policy. The treatment group includes credit unions with a loan participation 

ratio greater than 100%. The third row in each set of results, indicates the "difference" in mean dividend 

rates before and after the change in policy for each group. The figure in the third column represents the 

difference-in-difference (DID) across the treatment and control groups. 
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roviding an additional source of stable funding to counter declin-

ng liquid assets. 

One of the matters left unresolved for now is the effect of

he policy on risk to credit unions and the system. Following the

hange in policy, variability of constrained credit unions’ returns

as evident, yet this may be only a temporary response. It will

ake several years’ worth of data, spanning the business cycle, be-

ore we are able to assess the long-run effects on risk. Also remain-

ng to be seen is whether credit unions dependent on loan partic-

pation will be able to monitor and provide the due diligence nec-

ssary from working with additional partners. If these costs prove

o be prohibitive and returns remain significantly lower, then we

ay find in the long run these constrained credit unions no longer

n operation. 

From a system perspective, the credit unions impacted by the

hange appeared to pose very little threat. Credit unions with par-

icipation ratios greater than 100% of net worth averaged a mere

359 million in size in 2014, with their combined assets accounting

or 1.7% of system assets. Our more broadly affected set of credit

nions accounted for 3.3% of system assets. Contrast this to the

en largest credit unions, which averaged $17.4 billion in size and

ccounted for 15% of system assets and the fifty largest that ac-

ounted for 30%. For these systemically important credit unions,

oan participations play only a negligible role in asset management,

veraging 6.7% and 14.5% of net worth for the ten and fifty largest

redit unions, respectively. Therefore, it is unlikely the NCUA’s rules

imiting the purchase of participations has significantly reduced

ystemic risk as was the policy’s intention. The results though

ere indicate that the rule may have inadvertently increased risk

or those affected by the policy. Our results indicate much of the

ecline in participation loans caused by the policy change have

een in loans with recourse. These loans not only offer additional

rotection from credit risk due to their recourse provisions, but

re more likely of higher quality given the additional signal the

eller provides in offering recourse. Thus by reducing ties to other
redit unions, affected credit unions may have increased their own

isk. 
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