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This paper  analyzes  how  different  types  of bank  funding  affect  the extent  to which  banks  ration  credit
to  borrowers,  and  the  impact  that  capital  requirements  have  on  that  rationing.  Using  an  extension  of
the  standard  Stiglitz–Weiss  model  of  credit  rationing,  unsecured  wholesale  finance  is  shown  to  amplify
the  credit  market  impact  of capital  requirements  as  compared  to  funding  by retail depositors.  Unsecured
finance  surged  in  the  pre-crisis  years,  but  is  increasingly  replaced  by  secured  funding.  The collateralization
of  wholesale  funding  is  found  to expand  the  extent  of  credit  rationing.
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1. Introduction

The policy discussions surrounding the new Basel Accords have
largely centered around the question to what extent higher capital
requirements will affect the availability of bank credit to borrowers,
and thereby the real economy, with banks generally arguing the
impact will be large, and regulators saying the opposite (BIS, 2010;
IIF, 2011).1 This paper aims to enrich this debate by adding a new
dimension to it: the mode of bank finance.

The manner in which banks fund themselves has undergone
quite dramatic changes during the past decade. First, in the
years before the crisis, unsecured wholesale bank finance boomed
(Brunnermeier et al., 2009; Diamond and Rajan, 2009), and the frac-
tion of traditional, insured retail deposits among bank liabilities
declined. Banks, especially the largest ones, could generally obtain
large volumes of short-maturity debt from wholesale financiers

∗ Tel.: +65 6225 5311.
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1 The debate on the credit effects of capital requirements has a long history in
the  economic literature, mainly dating back to the early 1990s credit crunch, with
evidence indicating that the imposition of Basel I capital requirements exacerbated
this episode. See Bernanke et al. (1991), Furlong (1992), Jacklin (1993), Haubrich
and Wachtel (1993), Hancock and Wilcox (1994), Hancock et al. (1995), Peek and
Rosengren (1995a) and Peek and Rosengren (1995b). For an opposing view, see
Berger and Udell (1994).

at low cost. Then, as the financial crisis unfolded, wholesale bank
funding fell sharply, and has not fully recovered since. Importantly,
moreover, the mode of wholesale finance has undergone a transfor-
mation, as banks increasingly turn to short-term debt contracts that
are collateralized. Since 2007 the share of such collateralized fund-
ing in overall wholesale bank funding has increased considerably.2

Our paper starts by extending the seminal model on credit
rationing, Stiglitz and Weiss (1981) (henceforth SW), to allow for
bank default, which makes it possible to differentiate between debt
and equity financing. In SW rationing comes about through the
volatility of borrower’s returns. Borrowers are indistinguishable to
banks, and higher risk borrowers are willing to accept higher loan
rates. A bank’s loan rate then has a sorting effect: the higher the rate,
the greater the volatility of returns among the pool of loan appli-
cants. This can lead banks to optimally charge a loan rate below
the market clearing rate, which implies excess demand for loans in
equilibrium.

When the regulator raises capital requirements banks are forced
to delever their balance sheets. This expands credit rationing in two
ways. Firstly, smaller balance sheets reduce the amount of credit
that banks can supply. And, secondly, with a lower debt-to-equity
ratio banks have a greater incentive to reduce the volatility of their

2 See the Financial Times, June 16th, 2011: http://ftalphaville.ft.com/blog/2011/
06/16/596386/fitch-on-a-brave-new-bank-funding-world/.
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asset portfolio. They are willing to give up more returns on success-
ful loans in order to improve on the composition of loan applicants.
Therefore, they lower loan rates, which increases credit demand.
With fewer loans supplied and more demanded, credit rationing
rises.3

We  next introduce different types of bank debt. We  consider in
turn deposit-insured retail funding, unsecured wholesale funding
and collateralized wholesale funding, in each case assuming that
the bank’s debt consists entirely of that one given type of funding.
Our first main result is that with unsecured wholesale funding the
impact of capital requirements is larger than with retail funding.
That is, although higher capital requirements always cause a rise in
the incidence of credit rationing, this effect is greater when banks
are funded at wholesale. The reason is that when banks are whole-
sale funded their funding rates and loan rates interact. Insured
depositors do not care about how risky a bank is, because they are
certain to get back their money if it fails. But unsecured financiers
demand higher funding rates when a bank pursues a riskier (higher
loan rate) strategy. When due to higher capital requirements a bank
internalizes more of its risk, and reduces loan rates, its wholesale
funding rates fall, which further raises the bank’s charter value, and
make it more risk-averse, amplifying the effect on credit rationing.

Our second main result is that when banks move from unse-
cured to secured wholesale funding, more borrowers get credit
rationed. The reason is, firstly, that banks reduce lending to borrow-
ers as they need to place more of their portfolio in safe collateral.
Secondly, there is a direct effect on the bank’s risk taking incen-
tives: the collateral that it puts up makes it more averse to adverse
selection problems. And thirdly, there is an indirect effect that runs
through the financiers, who demand lower funding rates when
covered by collateral, which interacts with bank loan rates in the
manner described before.

Of course, generally a bank is not funded using only one type
of funding. Rather, it accesses various forms of funding simulta-
neously. In an extension we analyze mixed finance banks, focussing
on retail and unsecured wholesale. The outcome is a direct exten-
sion of the results on one-type finance banking, namely that a
larger share of wholesale finance amplifies the impact of capital
requirements.

It is important to note that the analysis in this paper is purely
positive, not normative. We  do not take a stance on the welfare
effects of credit rationing, and instead purely focus on how the
extent of rationing – the gap between credit demand and credit
supply – is affected. Hence, we do not say that some form of bank
financing is better or worse because of its effects on credit rationing.
Rather, the aim of the paper is to help foster an understanding of
how credit market reactions to capital requirements differ accord-
ing to bank financing forms.

The closest relative to this paper is that of Thakor (1996),  who
develops a borrower screening mechanism through which capital
requirements are related to credit rationing. In his model banks
choose the probability with which they screen a loan applicant.
When capital requirements rise, banks face a higher cost of loan-
funding. In response, all banks reduce the probability with which
they screen applicants and thus more potential borrowers get

3 It may be seen as surprising that higher capital requirements lower bank’s opti-
mal  loan rates in this model. This comes from an incentive effect, as opposed to a
cost-price effect, which can be found in Thakor’s (1996) model, discussed below.
Empirically, in fact, the effect of higher capital on bank loan rates is a debated issue.
Hubbard et al. (2002), Santos and Winton (2010) and Lown and Peristiani (1996)
find  that better capitalized banks charge lower loan rates, whereas Fisher et al.
(2010) report the opposite. Note, however, that these findings concern “voluntarily”
raised capital rather than regulatory bounds. The distinction between voluntary and
mandatory capital holding is formalized neither in my  paper nor in Thakor’s (1996).

rationed. Thakor (1996) does not consider different bank funding
modes.

The next section introduces the basic model of credit rationing.
Sections 3, 4 and 5 consider retail, unsecured wholesale and secured
wholesale finance, respectively. Section 6 analyzes mixed funding.
Finally, Section 7 concludes.

2. Model

The basic setup follows SW,  until the introduction of limited
liability for banks (Eq. (7) onwards). We  discuss SW’s model only
briefly here, and refer to their paper for a more detailed exposition.

2.1. Bank assets

In this model both borrowers and banks are risk neutral. There is
a discrete number, N, of projects, each of which is tied to one given
borrower. Projects are numbered � = {1, 2, . . .,  N}, and the return
on project � is called R� . It is known that all projects have the same
mean return, but they differ in the volatility of returns. The distribu-
tions of projects’ returns, F(R�), are known to borrowers but not to
banks. Borrowers’ projects are sorted by their risk, where a larger
� corresponds a riskier borrower (in terms of a mean-preserving
spread). By the definition of second-order stochastic dominance:∫ ∞

0

R2f (R2)dR =
∫ ∞

0

R1f (R1)dR (1)

and for y ≥ 0∫ y

0

F(R2)dR ≥
∫ y

0

F(R1)dR (2)

To start up a project, a borrower needs an amount B, which she
can obtain at the prevailing bank loan rate, r̂b. If the return on her
project is insufficient to pay the bank back the promised amount,
she defaults on her loan. Formally, this occurs when:

C + R� ≤ (1 + r̂b)B (3)

where C is the collateral pledged on the loan. Then, the net return
to a borrower can be written as:

max{R� − (1 + r̂b)B, −C} (4)

By SW Theorem 1, for a given loan rate, r̂b, there is a critical value
�̂ such that a firm borrows from the bank if and only if � ≥ �̂. Thus,
� ≥ �̂ constitutes the set of individuals that requests loans from the
bank. With high returns borrowers make large profits, with low
returns they default. Therefore, greater volatility implies greater
expected returns, and a willingness to pay higher loan rates. Then,

by SW Theorem 2: d̂�

d̂rb
> 0. A higher loan rate brings about a riskier

pool of loan applicants.
On each borrower to which the bank lends it receives

min{R� + C, (1 + r̂b)B} (5)

and the bank’s total revenues can be written as∑
�∈�

min{R� + C, (1 + r̂b)B} (6)

where � is the subset of loan applicants � ≥ �̂ to which the bank is
randomly matched.

2.2. Bank liabilities

The bank’s funding consists of equity, Q, and debt, D:

X = Q + D (7)
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