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THE JOURNAL OF FINANCE « VOL. L, NO. 5 « DECEMBER 1995

Fairly Priced Deposit Insurance and Bank
Charter Policy

ROGER CRAINE*

ABSTRACT

The thrust of current deposit insurance reform—risk-based insurance premiums and
capital requirements—is an effort to price deposit insurance more fairly. Fairly
pricing deposit insurance eliminates inequitable wealth transfers, but it does not lead
to an efficient equilibrium. This paper shows that an alternative charter policy
results in an efficient separating equilibrium.

THIS ARTICLE ANALYZES THE effect of alternative charter policies when deposit
insurance is fairly priced. The thrust of current deposit insurance reform—
risk-based capital requirements (1988) and risk-based insurance premiums
(1994)—is an effort to price deposit insurance more fairly. Chan, Greenbaum,
and Thakor’s (1992) seminal paper dramatically illustrated that fairly pricing
deposit insurance is not enough to solve the deposit insurance problem. In
their model, when banks hold nontraded private-information assets, no equi-
librium exists with fairly priced deposit insurance unless banks earn rent or
are subsidized.

Fairly pricing deposit insurance eliminates inequitable transfers of wealth,
but it does not lead to an efficient equilibrium. This paper shows that an
alternative charter policy gives an efficient separating equilibrium. The sep-
arating equilibrium segregates the market for insured transactions deposits
from private-information financial intermediation.

The analysis in this article provides support for the deposit insurance reform
proposal in the recent (1993) National Commission on Financial Institution
Reform, Recovery, and Enforcement (NCFIRRE) report to the President and
Congress, and for Merton and Bodie’s (1993) proposal. Both proposals impose
a separating equilibrium that isolates insured transactions accounts and the
public-information traded assets that secure them from private-information
assets in the bank’s portfolio.

The formal model developed here is designed to demonstrate the effect of
charter policy on the efficiency of market equilibrium in an uncomplicated
setting. But the main result that a separating equilibrium is more efficient is
extremely robust with respect to the model specification. The model has two
types of financial intermediaries; intermediaries that hold nontraded private-

* University of California, Berkeley. I thank a referee for suggestions that substantially
changed the focus of this article. I also thank the editor, René Stulz, for his comments.
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information assets (essentially Chan, Greenbaum, and Thakor’s intermediar-
ies) and intermediaries that hold traded public-information assets (Merton’s
(1977) model). Intermediaries that choose to issue insured transactions ac-
counts are banks. To close the model and analyze the market equilibrium, I
assume that there are no perfect substitutes for insured transactions accounts.
This assumption provides the economic rationale for deposit insurance. If
there were perfect substitutes for insured transactions accounts, then there
would be no economic reason for deposit insurance.

When charter policy restricts the issue of insured transactions accounts to
private-information intermediaries (the Chan, Greenbaum, Thakor model) a
banking equilibrium exists, but it is inefficient. Private-information banks
hold excessively risky portfolios, which misallocates resources, and the de-
manders of insured transactions accounts pay rent on their deposits. Relaxing
charter restrictions so that intermediaries that hold traded public-information
securities can issue insured transactions accounts leads to a voluntary sepa-
rating equilibrium. The separating equilibrium is efficient. Intermediaries
that hold traded public-information assets issue all insured transactions ac-
counts. They earn no rent. The market for insured transactions accounts is
efficient. Intermediaries that hold private-information nontraded assets are
funded by private sources. Deposit insurance does not distort their incentives.
Private-information intermediation is efficient. The separating equilibrium
dominates the private-information banking equilibrium.

The article is organized as follows. Section I presents the formal behavioral
model for a financial intermediary. Section II analyzes the efficiency of the
market equilibrium under alternative charter policies. Section III summarizes,
discusses the robustness of the efficiency results with respect to the model
specification, and relates the main results from the formal model to the
NCFIRRE and Merton and Bodie proposals.

I. The Model of an Individual Financial Intermediary

This section presents a stylized model of an individual financial intermediary.
The intermediary holds either private- or public-information assets. The model
of the private-information intermediary is similar to Chan, Greenbaum, and
Thakor’s model. If the intermediary holds public-information assets, the model
is Merton’s (1977) model. An intermediary that accepts insured transactions
accounts is a bank. All decisions are made at time zero. At time 7" the assets
pay off and the bank (or the insurance fund) pays the depositors.

Assumptions
AssumPTION 1.1. Intermediary Technology.

AssumptioN 1.1.1. Information. Each public-information intermediary holds a
portfolio of traded public-information assets, V(m). Each private-information
intermediary holds a portfolio of nontraded private-information assets,
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A (Q(j)). Private-information assets do not trade in markets because outsiders
cannot accurately assess their value.

AssumprioN 1.1.2. Returns. All asset returns follow diffusion processes. The
return on a public-information intermediary’s portfolio is:

dV(m)/V(m) =rv(c(m))dt + oc(m)dz(m) (1)

Arbitrage forces all traded portfolios with the same stochastic process to have
the same expected return. A public-information intermediary’s portfolio choice
has no effect on the allocation of resources.

The return on a private-information intermediary’s portfolio is,

dA(eNIQGN/A (NG = ra(ac(NQG)E + a()dz()),

where, (2)
ra(a(HN|Q()) =xr(a(NIQG)) + rv (o).

The expected return, ra (o (j)| Q(j)), on the intermediary’s private-information
portfolio equals the expected return on a traded portfolio with the same sto-
chastic process, rv (o (j)), plus an excess expected return, xr (o (j)| Q(j)). The
intermediary earns rent on its private information. The excess expected return
is a concave function of the portfolio’s volatility with a unique maximum.
Risk-taking affects the allocation of resources.

AssumpTiON 1.2. Intermediary Size. There is a continuum of small public-
information intermediaries indexed by m and a continuum of small private-
information intermediaries indexed by j. The book value of an intermediary’s
assets is 1. Intermediary size is exogenous.

AssumpTiON 1.3. Insured Transactions Accounts. A bank accepts insured trans-
actions accounts, D (-), at the market determined deposit rate, rd. The cost rate
of servicing transactions accounts is k per dollar of deposits. The marginal cost
per dollar of transactions accounts is e ** per unit of time.

AssumpTION 1.4. Insiders supply capital, C(-) = I — D ().

AssumpTiON 1.5. The Exogenous Economic Environment.

Markets
AssumPTION 1.5.1. Markets for traded assets are perfect.

AssumpTioN 1.5.2. Spanning.

Regulation

AssumprioN 1.5.3. Banks must hold a minimum level of capital, C(-) = 1 —
D() = {6- l}D(-) and pay a deposit insurance premium, 1>>p(-) =0, per
dollar of deposits.



1738 The Journal of Finance

The crucial assumption is that private-information financial intermediaries’
decisions affect resource allocation. Excess risk-taking leads to a less efficient
allocation and less wealth than optimal risk-taking. My specification of the
excess expected return to private-information assets is equivalent to Chan,
Greenbaum, and Thakor’s.! Private-information financial intermediation is
special. There is nothing special about the remaining assumptions.

A. Bank Value

There are three sources of bank value in addition to the value of the owners’
capital contribution. Private-information intermediaries earn rent on their
information. Let X denote the value of the rent on private-information inter-
mediation services. If the spread between the risk-free rate and the rate on
insured transactions deposits exceeds the cost of servicing insured transac-
tions accounts, then banks earn rent on insured transactions accounts. Let Z
denote the value of the rent on insured transactions accounts. In addition,
underpriced deposit insurance transfers wealth from the deposit insurance
agency to the bank’s owners. Let Y denote the value of underpriced insurance.
Then, the value of a bank in excess of the value of the owners’ capital is,

A()=X()+Y()+Z(+), (3)

the value of intermediation, X, plus the value of issuing insured transactions
accounts, Z, plus the benefit from underpriced insurance, Y.

I drop the index denoting an individual intermediary when there is no need
to distinguish among intermediaries.

A.1. Value of Private-information Intermediation

It follows from the spanning assumption that a portfolio of traded assets, V,
can be constructed that has the same state-contingent payoffs as the private-
information portfolio, A. Define the excess value of the intermediary’s private-
information portfolio, A (o), over a public-information traded portfolio, V (o),

X(o)=A(0) =V(o); V(c, 0)=1, (4)

as the value of private-information intermediation. The value of private-
information intermediation,

X (o, 0) = V(0)[e@T — 1] (5)

! The specification is essentially a decreasing marginal productivity specification. The inter-
mediary’s information set is the fixed factor. The intermediary chooses a point on the efficient
mean-variance frontier. More volatile portfolios have higher expected returns and greater private
information content. As the intermediary shifts its portfolio from a low-risk, low-expected-return
portfolio to more informationally intensive and volatile portfolio, the excess return initially
increases and then it decreases.
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only depends on the excess expected return on the private-information port-
folio.

A private-information intermediary maximizes the value of intermediation
by increasing volatility of the return on its asset portfolio until the margina-
lexcess expected return equals zero,

X, (0%, 0) = xr,(0c*)A(c*, 0)T =0,
(6)

where,

V(0)e 9T = X (o, 0) + V(o, 0) = A(a, 0)

Define X (o*) as the efficient private-information portfolio.2

A crucial distinction between public- and private-information intermediaries
is that a private-information intermediary’s volatility choice affects wealth,
A(o, 0) = X(0o, 0) + I. A public-information intermediary’s volatility choice
does not affect wealth, V(o, 0)=I, Vo.

A.2. Value of Underpriced Insurance

A bank borrows, D, from the public to finance its asset portfolio and con-
tributes, C = I — D, in capital. The bank agrees to repay its depositors, De™7,
at the deposit maturity. Merton (1977) showed that the private value of deposit
insurance (present value of the risk premium) is formally equivalent to the

value of a put option,3

p(o, D, S) = De " 4TN (y + U\/T) - SN(y),
(7)

where,
In(De "=r417/8) 1

y= o'\/? EU\/—T’

and, S € {A, V}, and,

N (y) is the standard cumulative normal distribution.
The insurance agency charges a deposit insurance premium, p, per dollar of
deposits. Then,

Y(o,D, 8) =p(o, D, S) —pD (8)

is the value of insurance underpricing.

2 The choice X (0*) maximizes the private value of intermediation for the intermediary. In
special circumstances where the intermediary and the borrower’s interests are aligned, it also
maximizes the social surplus from intermediation (see Chan, Greenbaum, and Thakor).

3 Under spanning, the option pricing formula is valid for valuation even if private-information
makes replication impossible.
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A.3. Value of Transactions Accounts

The bank pays the market determined rate, rd, on its insured transactions
deposits and it costs a rate of e, per unit of time, to service the accounts. The
alternative for the bank is risk-free debt (since deposit insurance makes bank
debt risk-free). The present value of the rent on insured transactions accounts
is,

Z{rf—rd} —k, D) = e MM — etd+PT\D = {1 — o~ W/rd=AT\ D) (9)
B. Intermediary Behavior

The intermediary’s objective is to maximize the excess value of the owner’s
contribution. If the intermediary accepts insured transactions accounts, it is a
bank.

B.1. Private-information Intermediaries

Debt is an inefficient contract in an environment with private-information.
It is infeasible to condition the debt risk (deposit insurance) premium on the
risk of the private-information portfolio. Therefore, the borrower has an in-
centive to expropriate some of the lender’s wealth by increasing the riskiness
of the portfolio. This is the standard moral hazard result that risk-taking
transfers wealth from the lender to the borrower.

In this model (and Chan, Greenbaum, and Thakor’s), excessive risk-taking
also misallocates resources. Excessive risk-taking, X(o*) < X (o*), reduces
wealth. This is an agency cost of debt. A bank balances the marginal gain in
the private value of deposit insurance (risk premium on the debt) against the
marginal loss from holding an inefficient private-information portfolio,*

AU(U+9 D) = XJ(U+) + pcr(0-+9 D’ A(O’+)) + pAAa'(0-+) (10)

={1+ pa}X,(c") + p,(c”, D, A(c")) = 0.

An insider-financed intermediary maximizes the excess value of the owner’s
contribution by choosing the efficient private-information portfolio, X (o*).

B.2. Participation

Let B denote the set of financial intermediaries who accept insured trans-
actions accounts, ie, B is the set of banks. The jth private-information inter-
mediary will be a bank if the value of underpriced insurance plus the value of
rent on insured transactions accounts (the value of issuing insured transac-

“Recall that A(0) = X(o) + I. So A, = X,. The private value of deposit insurance is
increasing in volatility, p (o, D, A) > 0, and since, —1 < p,(o, D, A) < 0, then, p (o, D, A)/
(1 = pu(o, D, A)) > 0= >X_(0") < 0. Cox and Rubinstein (1985) give the derivatives. I assume
an interior solution gives the maximum.
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tions accounts) equals or exceeds the lost value from holding an inefficient
portfolio (the agency cost of debt). Formally, J € B if:

Y@ (), DG, pU), AW) + Z(rf —rd =k, D()))
={X(c*(j) = X(a"()}.

B.3. Public-information Intermediaries

(11)

Debt is an efficient contract in an environment with no private-information.
It is feasible to condition the debt risk (deposit insurance) premium on the
observable portfolio of traded securities. Therefore, the borrower has no op-
portunity to expropriate the lender’s wealth by increasing the riskiness of the
portfolio since there is no “hidden action.”s

B.4. Participation

The mth public-information intermediary will accept insured transactions
accounts (be a bank) if the value of issuing insured transactions accounts is
nonnegative, i.e.,

Y(oe(m), D(m), p(m)) + Z{rf—rd} —k, D(m))=0, m € B. (12)

A public-information intermediary earns no rent on its asset portfolio,
X(o(m))=0, since it has no private information and the market for traded
securities is efficient.

II: Market Equilibrium with Fairly Priced Deposit Insurance

This section examines the effect of charter policies on the market equilib-
rium when deposit insurance is fairly priced. A policy of chartering public- and
private-information intermediaries leads to a separating equilibrium that
strictly dominates the equilibrium when charters are restricted to private-
information intermediaries. In the dominating equilibrium, the demanders of
insured transactions accounts are better off and the private-information port-
folio allocation is efficient.

Insurance

Fairly priced deposit insurance sets the premium so that there are no
subsidies, or wealth transfers, that distort the equilibrium. Fairly priced
deposit insurance fairly prices the bank’s debt. For a public-information bank,
the insurance premium is the value of a put option on the bank’s traded asset

5 Arrow (1985) notes that all agency problems arise from asymmetric information. He labels
moral hazard as an agency problem created by “hidden action” and adverse selection as an agency
problem created by “hidden information.” Neither problem exists for public-information traded
portfolios. Deposit insurance is a put option on the portfolio. Any changes in the portfolio change
the value of the put and the insurance premium.



1742 The Journal of Finance

portfolio, p(o(m), D(m), I) D(m)=p(oc(m), D(m), I). This is an efficient
debt contract.® For a private-information bank, the insurance premium is set
so that the bank has no incentive to extract wealth from the deposit insurer by
increasing risk, p (j)D (j)=p(a*(j), D(j), A(a™(j)). This is an incentive com-
patible debt contract.

Charter Policy

A charter entitles an intermediary to issue insured transactions accounts.
Under the first arrangement, only private-information financial intermedi-
aries receive charters. The alternative policy grants charters to all interme-
diaries.

AssuMmPTION 2.1. The Market Demand for Insured Transactions Services. There
are no perfect substitutes for insured transactions accounts. The market de-
mand for insured transactions accounts, T(rf-rd), is a strictly decreasing
continuous function of the spread, rf—rd, between the risk-free rate, rf, and the
deposit rate, rd. As the spread gets very large the quantity demanded goes to
zero, ie, as rf-rd — o, v(rf-rd) — 0. As the spread gets very small the
quantity demanded gets very large, ie, when rf-rd — 0, v(rf—rd) — .

This is a crucial assumption. Insured transactions accounts are special. If
there were perfect substitutes for insured transactions accounts, then there
would not be any reason for deposit insurance.

The empirical evidence is consistent with the assumption that there are no
perfect substitutes for insured transactions accounts. Recent studies document
that banks earn monopoly rent on their transactions accounts and that
changes in rates on insured transactions deposits are not highly correlated
with changes in market determined interest rates, eg, see Allen, Saunders, and
Udell (1991), Berger and Hannan (1989), Diebold and Sharpe (1990), Hannan
and Berger (1991), Hutchison and Pennacchi (1992), or Berger, Humphrey and
Pulley (1993).

A. Private-information Banking Equilibrium
Charter Policy: Restricted Entry

A restricted entry charter policy only grants the right to issue insured
transactions accounts to private-information financial intermediaries.

Define a private-information banking equilibrium as a spread (rf-rd)* and
an allocation, {D*(j), X(c*(j))}, j € B, X(0*(j)) & B, so that no intermedi-
ary has an incentive to change its action and demand is satisfied.

8 A fixed deposit insurance premium is an inefficient contract. A public information bank would
choose the maximum risk to take advantage of a fixed (unconditional) premium, e.g., see Keeley
and Furlong (1989). An efficient contract conditions the premium on the observable portfolio.
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ProprosiTiON 1. Given the assumptions in Sections I and II, and the charter
arrangement that restricts entry to private-information financial intermediar-
ies, an equilibrium with banks? exists when deposit insurance is fairly priced.

Proof: Rewriting the participation equation when insurance is fairly priced
gives,

D (j)[1 — e W rd=bT] = X (a*(j)) — X (o (})); for all banks. (13)

When the spread equals the cost of servicing transactions accounts, {rf —
rd} = k, banks earn no rent on insured transactions accounts. The agency cost
of debt exceeds the value of insured transactions accounts and no private-
information intermediary issues insured transactions accounts. When the
spread equals the cost of servicing insured transactions accounts, the excess
demand for insured transactions accounts is strictly positive. When the
spreadgets large enough, rf >> rd, private-information intermediaries will
want to issue more insured transactions accounts than agents demand. At
some large spread, the excess demand is negative. The excess demand function
is continuous between the positive and negative points because there is a
continuum of intermediaries and demand is continuous. Therefore, a spread
{rf—rd}* and an allocation D*(j) exist so that demand equals supply,

T({rf-rd}*) =J Dx(j) dj, (14)
JEB

and the participation equation is satisfied for all private-information banks
and not satisfied for insider-financed private-information intermediaries.
QED.

The intersection of the solid lines in Figure 1 illustrates the transactions
accounts equilibrium with private-information banks.

Chan, Greenbaum, and Thakor showed that no (private-information) bank-
ing equilibrium exists with fairly priced deposit insurance unless banks earn
rent.8 This is true here as well. An equilibrium exists here, however, since a
demand for insured transactions accounts provides a source of rent and the
economic rationale for deposit insurance. But the equilibrium is inefficient. No
private-information intermediary will enter banking unless the value of the
rent on insured transactions accounts equals or exceeds the agency cost of
debt. Banks extract some of the consumer surplus through the rent on insured
transactions accounts, and private-information banks hold inefficient portfo-
lios, X(o"(j)). Fairly pricing the debt does not alter the incentive for risk-
taking.

7 Intermediaries that accept transactions accounts are banks.
8 The inequality in the participation equation is never satisfied, so the supply of insured
transactions accounts by private-information intermediaries is zero.
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MARKET EQUILIBRIUM

Spread

{rf-rd}

Quantity of Insured Transactions Deposits

Figure 1. Market Equilibrium. The figure shows equilibrium in the market for insured trans-
actions accounts under alternative charter policies. The negatively sloped solid line represents the
market demand function. The positively sloped solid line is the market supply function when the
charter policy restricts entry to private-information banks. The dashed line is the market supply
function with free entry. The intersection of the solid lines illustrates an inefficient equilibrium in
which private-information banks earn rent on insured transactions accounts. The intersection of
the dashed and solid line illustrates an efficient equilibrium with public-information banks.

B. A Dominating Separating Equilibrium
Charter Policy: Free Entry

A free entry charter policy grants the right to issue insured transactions
accounts to public- and private-information intermediaries.

Define a separating equilibrium as a spread, {rf-rd}*=*k, and an allocation
{D*(m), V(m)}, m € B, X(c*()),j € B V j, so that no intermediary (pri-
vate or public-information) has an incentive to change its action and demand
is satisfied.

ProrosiTiON 2. Given the assumptions in Sections I and II and free entry, a
separating equilibrium exists that strictly dominates the private-information
banking equilibrium.

Proof: When the equilibrium spread equals the cost of servicing transactions
accounts, {rf-rd}*==Fk, banks earn no rent on insured transactions accounts.
The agency cost of debt exceeds the value of insured transactions accounts so
no private-information intermediary issues insured transactions accounts.?
Owner-financed private-information intermediaries choose the efficient port-
folios, X (a*(j)) V j.

9 This is the Chan, Greenbaum, Thakor no-banking equilibrium.
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When the equilibrium spread equals the cost of servicing transactions ac-
counts, {rf — rd}*=k, public-information intermediaries are indifferent be-
tween issuing and not issuing insured transactions accounts. An allocation,
D*(m), exists so that demand equals supply. The supply of insured transac-
tions accounts is efficient. Banks extract no consumer surplus from rent on
insured transactions accounts. The equilibrium with free entry dominates the
private-information banking equilibrium. QED.

The intersection of the dashed line and the solid line in the figure illustrates
the transactions accounts equilibrium with public-information banks.

III. Summary and Conclusions

This article starts with an economic role for deposit insurance!® and identi-
fies two types of distortion created by deposit insurance. Mispriced deposit
insurance leads to an inequitable transfer of wealth, and financing private-
information assets with insured transactions deposits leads to an inefficient
allocation. Fairly pricing deposit insurance eliminates the wealth transfer, but
it does not produce an efficient allocation.

The article’s main result is that separating the market for insured transac-
tions deposits from private-information financial intermediation leads to a
more efficient equilibrium. This result is extremely robust with respect to
model specification.

Debt contracts (insured transactions accounts) are efficient in an environ-
ment with symmetric information and perfect markets. Therefore, under the
standard conditions for a competitive equilibrium the market for insured
transactions accounts is efficient when it is isolated from distortions created by
private information. It is feasible to condition the deposit insurance premium
on the bank’s observable public-information portfolio, which removes any
perverse incentives for risk taking. And a charter policy that permits entry
eliminates rent on insured transactions accounts.

In the formal model, free entry also leads to an efficient voluntary separating
equilibrium. When private-information intermediaries earn no rent on insured
transactions accounts, they choose insider financing. Insider financing avoids
agency problems and they pick the efficient allocation. A more realistic spec-
ification would consider agency problems when insider financing is insuffi-
cient. But the allocation would be better, or no worse, than in the private-
information banking equilibrium in Section II. Debt financed private-
information financial intermediaries have no incentive to hold a riskier (less
efficient) portfolio than X(¢*) under any debt contract. And they have an
incentive to find more efficient contracts to minimize the agency cost.

The NCFIRRE recommendation or Merton and Bodie’s (1993) proposal are
practical policies that would lead to a more efficient equilibrium under fairly
general conditions. The proposals impose a separating equilibrium. NCFIRRE

10T assume there are no perfect substitutes for insured transactions accounts. If there were
perfect substitutes, then there would be no economic reason to supply deposit insurance.
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would allow institutions (not just banks and S&Ls) to issue insured transac-
tions accounts solely through separately capitalized subsidiaries authorized to
invest only in traded short-maturity money market securities. Merton and
Bodie would require institutions to post 100 percent reserves in the form of
Treasury bills (or their equivalent) with the Federal Reserve to collateralize
insured transactions accounts.
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