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1. Introduction

The financial crisis of 2007-08 and its aftermath showed that financial losses in the bank-
ing sector can cause severe and prolonged macroeconomic downturns. These events gave
rise to widespread regulatory reform and substantial increases of minimum bank capital
requirements (e.g., Dodd-Frank, Basel III). At the same time, an active macroeconomic
research agenda developed which introduced a non-trivial role of financial intermedi-
aries (e.g., |Gertler and Kiyotaki, 2010; |Gertler and Karadi, 2011; Brunnermeier and
Sannikov, 2014; Boissay, Collard, and Smets| 2016)) and which studied the effects of
bank capital requirements (e.g., |Corbae and D’Erasmo, 2021; Elenev, Landvoigt, and
Van Nieuwerburgh| 2021; Begenau and Landvoigt, [2022).

However, less attention has been paid to the question whether the accounting stan-
dards used to calculate regulatory bank capital might also require revision. |Calomiris
(2012) points out that Citibank required a large government bailout in 2008 even though
it had a Tier 1 capital ratio of 11.8% (far above the regulatory requirement of 4% in place
at the time). Similarly, |Begenau, Bigio, Majerovitz, and Vieyral (2024) report that the
aggregate book value of equity of large U.S. banks remained stable during the Financial
Crisis of 2007-08 (or even increased because of public equity injections) whereas their
market capitalization collapsed by more than 50%. More recently, high book values of
bank capital failed to prevent the banking crisis of 2023, which included the failure of
Silicon Valley Bank (Jiang, Matvos, Piskorski, and Seru, [2024)).

One important reason for this disconnect between the book value of bank equity and
the actual strength of bank balance sheets lies in the accounting rules used to calculate
book values. These rules grant banks ample discretion over the size and timing of loss
recognition (Vyas, 2011; Huizinga and Laeven|, 2012} Bischof, Laux, and Leuz, 2021
Blattner, Farinha, and Rebelo, 2023). This flexibility reduces the precision of the book
value of bank equity as an indicator of the actual financial health of a bank’s balance
sheet.

In this paper we argue that macroeconomic models of the banking sector miss some-
thing important by disregarding the role of accounting discretion. To show this, we
develop a stylized macroeconomic framework with a regulated banking sector. Account-
ing standards matter because of two key model ingredients: capital requirements and
public deposit insurance. We distinguish between two stylized types of accounting stan-
dards. Under static accounting, the book value of assets is computed using long-term
historical averages of default rates and prices. In contrast, dynamic accounting stan-
dards use all currently available information about expected future default rates and
prices.

We then introduce aggregate shocks to this model that lead to exogenous fluctuations
in default rates. We find that static accounting standards stabilize banks’ book values
but lead to more macroeconomic volatility: rates of bank failures and bank bailouts, bank
lending, labor demand, and output are all more volatile. In contrast, dynamic accounting
lead to larger fluctuations in banks’ book values but more macroeconomic stability in
terms of default, labor demand, and output. If we allow banks to choose between
static and dynamic accounting, banks choose to account for financial gains quickly but



choose to defer the recognition of financial losses. This asymmetry contributes to skewed
business cycle dynamics with mild expansions and severe contractions.

In the model, banks provide loans to firms and households. Banks finance these loans
through deposits and equity. If a bank suffers from high default rates on its loans, the
bank may fail. In that case the public deposit insurance system takes over the bank’s
assets and pays all insured deposits. Bank bailouts reduce the risk faced by depositors
and imply that deposits are a cheaper source of financing for banks compared to equity.
Bank capital requirements are therefore always binding.

When negative news about future default rates arrive, static accounting rules allow
banks to maintain high book values of assets and bank equity. They can maintain
high levels of deposit financing without violating bank capital requirements. However,
the stability in the book value of bank equity does not change the fact that future
bank income is reduced by the negative news about future default rates. In combination
with high levels of deposit financing, the risk of bank failure and bank bailouts increases.
Importantly, the higher bailout probability reduces banks’ incentive to provide safe loans,
that is, loans which generate income in states of the world with a bailout. If these loans
are an important financing source for firms, delayed loss recognition and increased bailout
risk lead to a reduction in the supply of firm loans, a reduction in firms’ labor demand,
and a fall in output.

In contrast, dynamic accounting standards force banks to immediately reduce the
book values of assets and bank equity in response to negative news about future default
rates. Because of binding bank capital requirements, this reduces the amount of deposits
which they are allowed to offer and thereby stabilizes the risk of bank failure and bank
bailouts. Through this mechanism, banks’ lending incentives are left undistorted which
results in stable bank lending, labor demand, and production.

In this paper we argue that banks’ accounting standards not only matter for the size
of macroeconomic fluctuations, but can also explain business cycle asymmetry. [Mor-
ley and Piger| (2012) document that empirical business cycles are characterized by mild
expansions and large contractions. |Adrian, Boyarchenko, and Giannone (2019) and
Jensen, Petrella, Ravn, and Santoro| (2020)) relate this empirical regularity to amplifica-
tion mechanisms in the financial sector. We show that bank accounting discretion can
contribute to skewed business cycle fluctuations. If banks are allowed to choose between
static and dynamic accounting, they always choose the option which maximizes the book
value of their assets and thereby allows them to offer as much deposits as possible. This
means that after negative shocks they choose static accounting resulting in high risk
of bank failure and depressed lending and production. However, after positive shocks
they choose dynamic accounting because this allows them to increase the book value
of their assets and their deposit financing. The increase in bank deposits keeps bank
leverage stable and avoids that the risk of bank failure drops after the positive shock.
Without a reduction in bank failure risk, the positive shock does not change banks’
lending incentives and does not give rise to a lending boom and increased labor demand
and production. Positive financial shocks therefore have no effect on the macroeconomy
whereas negative shocks give rise to a macroeconomic contraction.



Related literature. Our paper contributes to the macroeconomic literature which stud-
ies the transmission of financial losses in the banking sector to the real econornyEl Ac-
counting standards matter in our model because of regulatory bank capital requirements.
Existing macroeconomic models of the banking sector do not study the role of account-
ing standards, either because they abstract from regulatory bank capital requirements
(Gertler and Kiyotaki, 2010; |Gertler and Karadi, [2011; Brunnermeier and Sannikov
2014) or because they do not compare outcomes across different accounting standards
(Elenev et all 2021} Begenau and Landvoigt, 2022, Bianchi and Bigiol [2022).

The important role of accounting discretion in the banking sector is highlighted by
the empirical banking literature (e.g., [Vyas, 2011; [Huizinga and Laeven, 2012; Bischof
et al 2021} Blattner et all [2023; [Begenau et al., [2024) | Milbradt| (2012), Bulow and
Klemperer| (2021), and Begenau et al| (2024) model the incentives and the financial
effects of bank accounting discretion. Our contribution with respect to this literature is
that we develop a quantitative macroeconomic model which allows to study the role of
accounting standards for macroeconomic stability.

\Gorton and Ordonez| (2014)), Dang, Gorton, Holmstrom, and Ordonez (2017), Mon-|
net and Quintin (2017)), and |Goldstein and Leitner| (2018) study the effects of bank
transparency and disclosure. In contrast to this literature, information frictions do not
play any role in our setup. Accounting standards only matter in our model because of
regulatory bank capital requirements.

2. Model

The economy consists of a representative firm, a banking sector with heterogeneous
banks, a representative household, and a government. Firms hire labor and produce
output. They finance their operations with loans from banks. Banks provide loans and
offer deposits to households. Households work, consume, and save using bank deposits.
They own all firms and banks in the economy. The government provides public deposit
insurance funded through lump-sum taxes.

!For empirical studies of the transmission of bank losses to the macroeconomy, see |Jiménez, Ongena,
| Peydré, and Saurinal (2012)), [Schularick and Taylor| (2012)), |Chodorow-Reich| (2014), Huber| (2018),
(Ottonello and Song| (2022)), or Jamilov, Konig, Miiller, and Saidi (2024)).
Discussions of the role of bank accounting standards for financial stability are provided by
| Leuz (2010)), Acharya and Ryan| (2016)), and [Bushman| (2016). Closely related are the issues of ever-
greening (Peek and Rosengren [2005; |Caballero, Hoshi, and Kashyap|, 2008} |Giannetti and Simonov},
[2013} [Acharya, Eisert, Eufinger, and Hirsch| 2019} [Schivardi, Sette, and Tabellini, 2022} [Bonfim|
| Cerqueiro, Degryse, and Ongena, 2023; Faria-e Castro, Paul, and Sanchez, 2024) and regulatory
forbearance (Loveland, |2016; Cole and White, 2017).




2.1. Households

The representative household supplies labor, consumes, and saves. Preferences over
consumption and labor are given by
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where Dj; denotes deposit claims against bank j and p?) is the price paid for such a claim
in period t.E| The first term on the right-hand side of is the household’s labor income
wyN;. The second term denotes income from deposits, where Rﬁ is the household’s
period ¢ payoff from deposits at bank j. In case of bank failure (and incomplete deposit
insurance), Rﬁ may be different from one. We assume that the representative household
can borrow funds from banks. The third and fourth terms on the right-hand side of
capture the associated financial flows. H;_; denotes the previously issued amount of
outstanding household debt at the end of period ¢ — 1. In period t, a fraction v € [0, 1]
of this amount is due. But not all of it is actually paid by the household. We assume
that a fraction 1 — ® of outstanding household debt H;_; is forgiven in period ¢. The
household therefore only needs to pay v(1 — ®#)H,_; in period t. The following term
denotes the cash flow from newly issued household debt sold to banks at time ¢ at
price p. In the absence of new debt issuance (or repurchases of outstanding debt), the
amount of outstanding household debt in period t+1 would be H; = (1—7)(1—®)H, ;.
Finally, dividend payments from the representative firm and from bank j are given by
m/ and 7. T} is a government lump-sum tax.

Individually optimal household behavior is characterized by maximizing subject
to . Optimal labor supply /V, satisfies:

N, = wCy? (3)

The interpretation is standard: the marginal disutility of work must be equal to the
marginal benefit in terms of consumption. The household’s first order condition with

3We model deposits as zero-coupon bonds because it simplifies analytical expressions. Note that
this notation does not change the economic interpretation of the deposit contract: in period ¢,
the household deposits an amount ijtDjt at bank j; in period t + 1, the household can demand
a deposit payout from bank j of Dj;. Accordingly, the interest rate on this deposit contract is
Dji/pEDjy —1=1/ph — 1.



respect to Dj; (i.e., her holdings of bank deposits at bank j) pins down the equilibrium
price of deposits:
ijt = ]EtAt,t—&-lRﬁJrly (4)

where A; ;41 denotes the households’ stochastic discount factor
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The amount of household debt H; is exogenous and specified below.

2.2. Firms

The representative firm produces output using labor. In period t + 1, output Y, is
produced using N units of labor that were hired in period ¢:

Y = N/ (6)

Importantly, the wage bill w; N¢ must be paid in period ¢ before the firm can sell its
output in period ¢t + 1. This cash flow mismatch generates a demand for bank loans
in period t. The firm raises funds by selling an amount L; of one-period zero-coupon
bonds to banks at price pf”. Just as in the case of household loans, we assume that only
a fraction 1 — <I>f+1 of these loans will actually be paid back by the firm. The amount
®f, | L; will be forgiven in period ¢ + 1. Accordingly, shareholder value of a firm is:

W(N{ ), Lioy) = max T+ Ehy i W(NY, Ly) (7)
subject to: 7w/ =Y, — (1 — ®F)L,_; —w,N? + pl'L, (8)

Y, = Ntdfl (9)

wN{ = p{ L, (10)

Using Y; = NZ | and the fact that the cash flow constraint implies L; = w; N2 /pF,
the firm’s first order condition with respect to N; pins down the equilibrium price of
firm bonds:
w
EAygr |1—(1— @Ql)p—; =0 & p =wE[l-of,] (11)
t
This implies a tight relationship between the wage rate w; and the pricing of corporate
bonds pf".

2.3. Banks

There is a continuum of ex-ante identical banks with unit mass. They provide loans to
firms and households and offer deposits to households. Banks are subject to idiosyncratic
default risk on firm and household loans. This generates ex-post heterogeneity across
banks and can cause some banks to default themselves on their deposit liabilities.



Consider a bank j € [0,1] and its period-t cash flow constraint:
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In period t, bank j can use available funds to pay dividends Wﬁ, purchase one-period firm
bonds [, at price pf, and increase its stock of household debt h;, relative to its existing
holdings (1 — v)(1 — éﬁ)hﬁ_l. The bank raises new funds by offering the amount d;;
of deposits at price pﬁ. The amount of available funds is given by the right-hand side
of (12). In period ¢, a fraction 1 — i)ft of firm loans and 1 — éﬁ of household loans are
paid and generate income. However, some part of these funds must be used to service
current deposit liabilities dj;—_1.

We assume that the idiosyncratic repayment risk on firm and household loans depends
on the ii.d. bank-specific random variable n;; with support [0, 1]:

1— @ =[1—¢"(1—np)le and 1— 0 =1 =& (1—mp)ler  (13)

A high realization n;; implies a high repayment rate for bank j at time ¢ both on firm
and household loans. The parameters £, €% € [0, 1] indicate how strongly the two types
of loans co-vary with 7;;. Low parameter values £¥ and ¥ reduce the idiosyncratic risk
associated with the two assets. Besides the bank-specific idiosyncratic shock 7;, the
repayment rate for both types of loans depends on the aggregate shock ;. By the law
of large numbers, the repayment rate in the aggregate economy is:

1-of —/ / p(n)dj = [1 —&F (1 - /01 /: njtdw(n)dj)} e (14)

Similarly:
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Bank failure. Shareholder value of bank j at time ¢ depends on the income received
from firm and household loans and on current deposit liabilities. The idiosyncratic state
of the bank is therefore s;; = {lj1_1, hji—1,dji—1;m;:} and shareholder value is V' (sj, St),
where S, is the aggregate state of the economy (which includes the aggregate shock
e:). We assume that bank shareholders have limited liability. If V' (sj, S;) falls below
zero, they prefer that the bank defaults on its deposits even if this means that they lose
ownership of the bank. It follows that the bank defaults if and only if:

Njt < Njt, (16)
where the threshold value 7;; is defined as:

ﬁjt . V (Sjty St) =0. (17)



Capital requirements. Banks can finance loans trough offering deposits and through
outside equity issuance (i.e., a negative dividend ﬂﬁ). But their financing choices are
constrained by minimum bank capital requirements which specify that the ratio of bank
equity over total assets must not fall below the fraction o € [0,1]. Importantly, capital
requirements are specified in terms of book values. Let the book value of bank j’s firm
and household loans be denoted by lAjt and fzjt, respectively, and let czjt be the book value
of deposit liabilities. Then the capital requirement is:

A~

lgt + h]t djt

>« (18)
Lt + hy,

The numerator on the left-hand side of is bank j’s book equity, i.e., the book
value of its assets l]t + h; ;¢ minus the book Value of liabilities djt The denommator is
the total book value of bank j’s assets. Note that this constraint can be re-written as:

a?jt S (1 — oz)(l}t + }Aljt).

Bank problem. Accordingly, shareholder value of bank j at time ¢ is
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The exact way in which the bank capital requirement (22)) constrains the bank’s choice
of dj; depends on the accounting standard used to calculate the book values djt, ljt, and

h]t

4Equivalently, banks’ leverage ratio th / (l}-t +izjt) must not exceed 1 —a. This constraint resembles the
leverage ratio of Basel III. As shown below, deposit insurance distorts the equilibrium allocation in
the model (as in Kareken and Wallace,|1978)). This generates a role for welfare improving bank capital
requirements (as in [Van den Heuvel, [2008; Bahaj and Malherbe, 2020; [Begenaul [2020; Malherbe,
2020; (Corbae and D’Erasmol [2021; Elenev et all |2021; [Begenau and Landvoigt), 2022)). The socially
optimal policy in this model is to set « sufficiently high such that the deposit insurance system never
has to step in. Of course, the optimal level of « in this model depends on various assumptions. For
instance, if there are additional frictions (e.g. between creditors and firms) which increase credit
costs for firms it may be socially beneficial to counteract these additional distortions through a
subsidy such as public deposit insurance (as a second-best policy). Similarly, if bank deposits
provide special liquidity services to society this reduces the optimal value of . On the other hand,
if the social costs of firm default and bank failure are positive (as opposed to zero as in this model),
this may increase the optimal value of a. An exhaustive study of the optimal level of bank capital
requirements is beyond the scope of this paper. For important contributions on this topic, see also
Admati, DeMarzo, Hellwig, and Pfleiderer| (2011)) and |Gale and Gottardi (2020]).



Timing of bank problem. The timing of events is summarized in Figure [I Bank j
enters period ¢ with assets (outstanding firm and household loans) and with liabilities
(i.e., bank deposits). The aggregate state of the economy is S;. The idiosyncratic
random variable 7;; determines the bank’s income generated from outstanding firm and
household loans. At this point, the bank decides whether to default or whether to service
all current deposit claims. In this case, depositors are fully paid and the bank decides
about the current dividend as well as the new level of firm loans, household loans, and
bank deposits. If, however, the bank chooses default, shareholders lose ownership of the
bank and the public deposit insurance system takes over (see below).

Figure 1: Timing of bank problem
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2.4. Government

The government insures bank deposits against financial losses. A fraction ¢ € [0,1]
of each deposit is insured. If a bank defaults, the deposit insurance system assumes
ownership of the bank, writes off all bank liabilities, and sells all remaining bank assets
to new owners. The deposit insurance system uses the proceeds to fully pay out all
insured deposits. If the proceeds from the sale of remaining bank assets exceed the
claims of insured deposits, depositors may receive an additional pro rata pay-out on the
uninsured part of deposits[]

5As we show below, public deposit insurance distorts the market allocation in this model. In principle,
efficiency could be restored through an insurance premium which depends on a bank’s leverage
choice. In practice, insurance premiums charged by the U.S. Federal Deposit Insurance Corporation
are unlikely to reflect the true bank-specific cost of the government’s guarantee (e.g. [Pennacchi,
2006). Information frictions and other constraints make it difficult to timely and appropriately
adjust bank-specific insurance premia to individual bank behavior (Chan, Greenbaum, and Thakor,
1992). Additional forms of public guarantees (e.g. lender-of-last-resort policies, anticipated public
bail-outs) are even harder to implement without moral hazard effects on bank behavior. |O’Hara and
Shaw| (1990)), Gandhi and Lustig (2015]), |Acharya, Anginer, and Warburton| (2016)), and |Atkeson,
d’Avernas, Eisfeldt, and Weill (2019)) provide empirical evidence which is consistent with ‘too-big-to-



Let V¥ (s, S;) denote the asset value of a bank j in default after all bank liabilities
(i.e., bank deposits d;;) are written off. This is the revenue received by the deposit
insurance system from selling the assets of bank j to new owners. If V¢ (s;,S;) is
smaller than the amount of bank j’s insured deposits 1d;, the deposit insurance system
needs to use public funds to make sure that depositors receive the full amount of insured
deposit claims. We call this event a bailout. Small realizations of 7;, make bailouts more
likely. We define the threshold value 7);; such that bailouts of insured deposits occur if
and only if n;; < 7;¢, where:

ﬁjt : Vd (Sjt, St) = '(ﬁdjtfl (23)

If bank j defaults (i.e., whenever n;; < 7;; as defined in above) and additionally 7,
is below the threshold value 7;; defined in , only the insured fraction v of deposits
receives a positive payout. If the bank defaults but n;; > 7;:, insured deposits are fully
served and additional payments are made on the uninsured part of deposits. We can
write households’ period-t payoff from bank deposits Rﬁ asﬁ

1 ,lf njt Z ﬁjt
Vi(s;,8 or = ~

Ry = % AE D0 2 nje = e (26)
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Bailouts are costly for the government. The associated costs for the public deposit
insurance system are:

DI, - /O / Y dys — V(500 80)] dip(m)d (27)

The costs of bailouts DI; are financed through a lump-sum tax 7; paid by households.
The government balances its budget period-by-period:

T, = DI, (28)

fail’ effects for individual banks. [Kelly, Lustig, and Van Nieuwerburgh| (2016)) use option pricing data
to identify a ‘too-systemic-to-fail’ effect for the U.S. banking sector as a whole. For a quantitative
assessment of the 2008 U.S. government interventions in the banking sector, see|Veronesi and Zingales
(2010)), |Calomiris and Khan| (2015)), and |[Lucas| (2019).
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2.5. Equilibrium

This section characterizes key aspects of the equilibrium in this economy. How do banks
decide about bank leverage and bank lending in the presence of public deposit insurance
and bank capital requirements? All proofs and derivations are deferred to Appendix [B]

Definition of equilibrium. Given an aggregate state of the economy S; and given
bank regulation characterized by the fraction of insured deposits ) and bank capital
requirements «, the equilibrium consists of i) the representative household’s consumption
C, labor supply Ny, deposit holdings Dj;, and household debt H;, i ) the representative
firm’s output Y;, labor demand N¢, loan demand L;, and dividend 7", iii) bank choices
for the amount of firm loans /;;, household loans hj;, deposits dj;, dividends 7T]t, and the
bank default threshold 7;;, ) a deposit insurance system defined by a cutoff value 7;;

and deposit payoffs RD

1, accounting standards specifying the book values ljt, hjt, and

ath, a lump-sum tax T}, and iv) prices wy, pf’, pff, and pjt, such that:

1. Households: The representative household maximizes lifetime utility subject to
the budget constraint . Household debt is exogenous and constant at H;, = H.

2. Firms: The representative firm maximizes shareholder value in (7)), subject to
®)- (10D

3. Banks: Banks solve the problem in subject to ([20))-(22)).

4. Government: The government offers deposit insurance as characterized by the

bailout threshold 7;; in and deposit payoffs RY) in (26), and raises a lump-
sum tax T} according to (28)).

d. Market cleam’ng The labor market clears (N; = Nf), the firm loan market clears
fo Ljrdj), the household debt market clears (H; = fo hjidj), and the deposit

market clears ( fo Djdj = fo ;+dj). By Walras’ law, the goods market also clears,
i.e., Ct =

Choice of bank leverage. The first main result is that public deposit insurance im-
plies that banks strictly prefer deposit financing over bank equity. The bank capital
requirement is therefore always binding in this model.

Proposition 1. If there are feasible choices of bank leverage (given bank capital require-
ments) which allow for a positive payout of public funds by the deposit insurance system,
then banks choose the mazimum amount of leverage and the bank capital requirement
is binding. If the probability of a positive payout of public funds by the deposit
msurance system s zero for any feasible choice of bank leverage, banks are indifferent
regarding the choice of leverage and the Modigliani-Miller theorem applies.

The intuition for Proposition [1] is straightforward. If the deposit insurance system
never pays out any public funds to depositors (for instance because ¥ = 0), the bank

11



is indifferent with respect to its financing choice. Bank shareholder value is identical
for high- and low-leverage banks and the Modigliani-Miller theorem applies. However,
if the deposit insurance system uses public funds to pay out depositors with positive
probability, then households’ expected deposit payoff is strictly higher than banks’ cost
of delivering this payoff because part of depositors’ expected payoff is paid through public
bailouts. In this way, the government subsidizes deposit financing and bank leverage.
This makes deposits a cheaper source of financing compared to bank equity and implies
that banks choose to maximize leverage subject to bank capital requirements in place.

Choice of firm loans. In the following, we assume that the probability of a bailout
of depositors by the deposit insurance system is strictly positive. This implies that the
bank capital requirement is always binding. In this case, a bank’s decision to increase
the amount of loans has two effects. On the one hand, it increases the bank’s future
income from loans. On the other hand, it increases the bank’s book value of assets
which allows it to offer more deposits to households. These two effects shape the bank’s
first-order condition with respect to new firm loans /;;:

,0d;,  Oph = %
—p; +p —jt + Ldy + EtAt,t—H/ (1- @ﬁﬂ) -
(9l]t al]t Njt+1

(3djt
i dip(n) = 0. (29)
The bank buys an additional firm loan at price pf’. This additional loan relaxes the
bank capital requirement and allows the bank to issue more deposits: 0d;; /0.
The exact amount of additional deposits dj; allowed by the additional loan [;; depends
on the accounting standard used to calculate the book values Cth, th, and izjt. In addition,
the additional loan may affect the expected payout to depositors and therefore have an
impact on the price of bank deposits: 8pﬁ /Ol If the bank does not fail next period,
both the firm loan and the additional deposits raised are paid back. If we combine the
bank’s first order condition (29)) with respect to firm loans /;; with households’ demand
for bank deposits and the deposit payoff , this yields:

oo ad 77Jt+1
/ (1— &L, )dy (%% / ] (30)
Njt+1 Jjt

For details, see Appendix . The right hand side of (30 . directly shows the two distinct
benefits for the bank of buying one additional firm loan. (1) A fraction 1 — <I>]t 1 of the
firm loan will be repaid in ¢ + 1 and generate income for the bank. This benefit accrues
whenever bank failure is avoided, but even in case the bank fails but its asset value is
high enough to avoid that the deposit insurance system needs to use public funds to pay
out insured deposits (i.e., whenever 7,41 > 7;:41). In this case, bank depositors remain
the residual claimants of the bank’s portfolio. Through the price of bank deposits ijt ,
the increase in the asset value of bank j associated with the increase in [;; is priced
and internalized by bank shareholders as long as 7j1 > 7ji41. (2) Whenever the
bank’s asset value at time t + 1 turns out to be sufficiently low, the deposit insurance
system needs to use public funds to bailout insured deposits (9ji+1 < 7je41). In this

pf = EtAt,t+1
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case, bank shareholders receive a payout of zero. The deposit insurance system becomes
the residual claimant of the bank. Bank depositors only receive a payout on insured
deposits. Granting the additional firm loan at time ¢ has no marginal effect on the
payout of shareholders or depositors in this case, but it allows the bank to offer an
amount 0d,;;/0l;, of additional deposits at time ¢ of which a fraction ¢ is insured and
fully paid at time ¢ + 1 if 1141 < 741

Choice of household loans. The bank’s first-order condition with respect to household
loans hj; is:

od,,
£

dp(n) =0

(31)
The bank buys an additional household loan at price p. As in the case of firm loans,
the additional household loan relaxes the bank capital requirement and allows the
bank to issue more deposits: ddj;/0hj;. In addition, the additional household loan may
affect the expected payout to depositors and therefore have an impact on the price of
bank deposits: 8th /Ohji. If the bank does not fail next period, a fraction v of the
household loan is due. The remaining fraction 1 — v remains in the bank’s book and is
worth pfl ;. If we combine the bank’s first order condition ([31)) with households’ demand
for bank deposits and the deposit payoff , this yields:

pOd opl o0
—Pf]‘f‘ ity djt+EtAt,t+1/

1— ol 1 —~)pH
P ohs, " omy, Moot {( )l (=Pl =

pfl = EtAt,t+1

s H 8djt th+1
[ a=atb+ 0= nllasn + 5t [ aem)| G2
Njt+1 jt

For details, see Appendix [B.3] The economic intuition for is similar to the pricing
of firm loans. Buying an additional unit of household debt generates future income for
bank shareholders and bank depositors as long as a bank bailout is avoided. In case
of a bailout of insured deposits, the additional income generated by the household loan
in period t 4+ 1 has no margianl effect on the payoff of bank shareholders or depositors.
However, there is a benefit of granting an additional household loan even in this case.
It allows the bank to offer an amount dd;;/0h;; of additional deposits at time ¢ of which
a fraction 1 is insured and fully paid at time ¢ + 1 if 41 < 7je41-

Accounting standards. Capital requirements are binding in this environment and they
are specified in book values. This means that accounting standards matter. The rules
which banks have to follow when calculating the book value of their assets and liabilities
determine how much leverage banks can choose and how high is the risk of bank failure
and bank bailouts. In the following we will show that through these channels accounting
standards can shape macroeconomic fluctuations.

To capture the complexity of real-world accounting standards in a tractable, yet re-
alistic way, we consider in our model two stylized types: (1) static and (2) dynamic
accounting standards. Under static accounting standards, the book value of assets is
computed using long-term historical averages of default rates and prices. In contrast,
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dynamic accounting standards use all currently available information about expected
future default rates and prices]]

Both under static and dynamic accounting standards, the book value of assets and
liabilities is the expected net present discounted value of future payments:

. E (1 — OF )l

Ly = T+, (33)
s E,(1 - q)ﬁﬂ) [7 +(1- 7)pfil] hiji
hj = (34)
1+ Tt
o d.:
7t 1 + Tt (35)

The only difference between static and dynamic accounting standards is in the expecta-
tion operator E;:

Definition. Consider the expectation operator B, used to compute the book values th,

hfjt; and djt-'

1. Static accounting standards use the long-term historical, or unconditional, expec-
tation: E; = E.

2. Dynamic accounting standards use the current rational expectation conditional on
all available information at time t: E, = E,.

How do accounting standards matter for bank behavior? Consider the bank capital

requirement :
dje < (1 —a)(lj + hjr)
& dip<(1-a) [Et(l - (i)ﬁﬂ)ljt + (1 - éﬁ-‘,—l) v+ (1 =y)pf] hjt] (36)

After any shock which increases the expected future default rates on firm or household
loans, dynamic accounting forces banks to immediately adjust downwards the book
values th and fzjt. This reduces the amount of deposits d;; they are allowed to offer to
households. If they want to maintain the same amount of lending, they need to make
up for the shortfall in deposits through reduced dividends or outside equity issuance.
Under static accounting, this is very different. Banks are not forced to adjust the book
values of their assets and can therefore leave the amount of deposits dj; unchanged. This
may suggest that static accounting contributes to stability in this economy. But note
that the shock has reduced the true expected value of banks’ future income. Allowing
banks to maintain the same amount of deposits increases the risk of bank failure and
bank bailouts. As we show below, this can have important effects for financial and
macroeconomic stability.

“For more institutional details about accounting standards and their application to banks, see Ap-
pendix @
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2.6. Accounting standards and macroeconomic fluctuations

The aggregate shock €, affects the repayment rates on firm and household loans. Con-
sider the scenario that agents learn at time ¢ that €,; will be lower (without changes
in the expected values of 4,9, €443, etc.). In a model without financial frictions (or
without public deposit insurance), this shock merely redistributes future resources be-
tween firms, households, and banks. It would have no effect whatsoever on real variables
such as labor or output. However, in the model presented above the real effects of this
financial shock crucially depend on the accounting standards applied in bank regulation.

Proposition 2. Consider the scenario that agents learn at time t that £,11 will be lower
(without changes in the expected values of €yy9, €113, etc.). Under dynamic accounting
standards, this has no effect on the probability of bank failure, bank bailouts, labor Ny or
output Yy11. Under static accounting standards, the shock to €11 increases the probability
of bank failure and bank bailouts, and triggers inefficient fluctuations in labor N; and
output Yiiq.

For the formal proof, see Appendix [B.5 B.5] Under dynamic accounting, the book val-
ues l]t and h]t respond one-for-one to the news in £;,,; about future repayment rates.
This means that the bank capital requirement . ) becomes tighter and forces banks
to strongly reduce deposits dj; in a way which keeps the risk of bank failure and bank
bailout unchanged. With an unchanged bailout probability, banks’ lending incentives,
as captured by the equilibrium price of firm loans p{” in , remain unchanged as well.
They pay less for firm loans (p! falls) because they expect less repayment, but the fall in
pl" is proportional to the fall in the expected repayment rate E; [1 — @ﬂl} and therefore
leaves the equilibrium wage rate w; in unchanged. Because the wage rate w, re-
mains constant, so does labor supply N; and output Y;,;. Under static accounting, the
effects of the negative news about ¢, are very different. Banks are not forced to adjust
the book values of their assets th and fzjt and can therefore leave the amount of offered
deposits dj; unchanged. Because the expected value of banks’ income at time ¢ + 1 is
lowered and the amount of deposits d;; remains unchanged, the risk of bank failure and
bank bailouts increases. This changes banks’ lending incentives and the equilibrium
price of firm loans p! in . If the fall in pf” is sufficiently strong, the wage rate w;
falls as well with negative effects on labor NV, and output Y;.;.

The result of Proposition [2] may seem paradoxical. If the book values th and fljt
respond one-for-one to the financial shock, the real economy remains stable. If the
book values th and ﬁjt remain stable, the real economy responds. What is more, this
result runs against the view commonly held in the banking community that shielding the
book value of bank assets from negative shocks supports lending and thereby stabilizes
the macroeconomy. However, this view disregards the possibility that banks’ lending
incentives not only depend on the availability of deposits as a cheap source of funding
but also on the probability of bank failure and bank bailouts. Proposition [2| therefore
highlights an economic mechanism which so far is absent from the policy debate about
accounting standards.
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2.7. Accounting discretion and macroeconomic fluctuations

In practice, accounting standards do not always force banks to calculate the book values
of their assets in a unique way. In many cases, they rather offer a menu of rules which
banks can choose from when calculating book values. Real-world accounting standards
allow banks to choose whether they account for certain assets at their fair or market value
or whether they classify them as "held-to-maturity’ valued at amortized cost. Huizinga
and Laeven| (2012) highlight the role of this option during the U.S. mortgage crisis
of 2007-08. It also played a key role during the 2023 banking crisis triggered by the
strong increase of interest rates (Jiang et al., 2024)). Using data from the 2013 ECB
Asset Quality Review audit exercise, Bischof et al. (2021)) find that European banks
used discretion in the rules to over-report the values of their loan portfolios and to
under-report their loan losses.

To capture this empirically relevant accounting margin, we allow banks in the model
to choose in each period whether to use the static or the dynamic accounting standard.
Proposition [3| describes banks’ accounting choice.

Proposition 3. If banks can choose between static and dynamic accounting, they always
choose the option which results in a higher book value of bank assets.

The intuition for this results is straightforward. Accounting standards matter for
the bank because they determine the capital requirement. Given a positive probability
of bank bailouts in the future, deposits are the preferred financing source of banks.
Because a higher book value of bank assets allows banks to offer more deposits, they
choose the accounting standard which currently maximizes the book value of their assets.
Proposition [4] shows that this preference of banks for high book values of assets generates
asymmetric macroeconomic fluctuations characterized by stability after positive financial
shocks and volatility after negative shocks.

Proposition 4. Whenever aggregate repayment rates are expected to lie above the long-
run mean (i.e., €441 s high), banks choose dynamic accounting. Positive news about
€11 therefore do not affect the probability of bank failure, bank bailouts, labor N; or
output Yii1. Whenever aggregate repayment rates are expected to lie below the long-
run mean (i.e., €41 1S low), banks choose static accounting. Negative news about €444
therefore increase the probability of bank failure and bank bailouts, and trigger inefficient
fluctuations in labor Ny and output Yiiq.

This is an interesting result which may help to explain why empirically business cycles
are characterized by mild expansions and large contractions (Morley and Piger| 2012)).
Adrian et al. (2019) and Jensen et al.| (2020) relate this empirical regularity to ampli-
fication mechanisms in the financial sector. Proposition {4] highlights that accounting
discretion in bank regulation may contribute to the observed skewness of real-world
macroeconomic fluctuations.
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3. Quantitative analysis

We now present a quantitative analysis of our model. We discuss our calibration and
then show results for how accounting standards impact the macroeconomy, both in the
steady state and with aggregate fluctuations. The solution algorithm used to solve the
model numerically is explained in Appendix [C]

3.1. Calibration

We parameterize the model using largely standard values from the literature. In a future
draft, we plan to include a calibration and simulated method of moments to match the
model to the data. One change relative to the previous section is that we use the
following functional form for the firm- and household loan default probabilities:

Of =" (1—nj+ ) and O =M (1—ny+e) (37)
This implies that a higher realization of ¢, leads to higher default risk. The increase in
default risk depends on the asset-specific sensitivity parameters ¢£ and &7,

Table 1: Parameters

Parameter Value Description

g 0.99  Discount factor

o 2 Risk aversion

0 2 Labor disutility

H 1 Household loan demand

vy 1 Debt maturity of household loans

et 0.9 Riskiness of household loans

&r 0.1 Riskiness of firm loans

(0 0.95  Fraction of insured deposits

« 0.05  Bank capital requirement

Ow 0.6 Standard deviation of underlying Normal
w 0 Upper truncation of underlying Normal
pe 0.65  Serial correlation AR(1) for ¢

oA 0.01  Standard deviation of AR(1) for €

The choice of v = 1 implies that household loans are short-term. Our choices of £
and &7 imply that firm loans are safer than household loans. We model the distribution
of bank-specific idiosyncratic shocks, 7;; as follows. Similarly to|Ottonello and Winberry
(2020)) we assume that n = exp(w), where w is drawn from a truncated Normal distribu-
tion with mean zero, standard deviation o,,, an upper bound of zero, and a lower bound
of —oo. This ensures that 7 lies between zero and one.
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We model the aggregate shock ¢; as an autoregressive process of order one, defined as
)
€ = pe£r_1 + 14, where p. is the serial correlation and v; is white noise with mean zero
2

and variance o2 ff

3.2. Results: Steady state

In this section we show how banks’ portfolio allocations are determined and how the
steady state of the model with deposit insurance compares to the frictionless solution.
Note that in the steady state of the model, there is no distinction between static and dy-
namic accounting rules. This is because absent aggregate shocks, there are no variations
in the future default rates expected by banks.

Figure 2| shows the balance sheet of the banking sector. On the asset side are loans to
households and firms. On the other side are bank liabilities (deposits) and equity. The
value of bank equity constrains how many deposits bank are allowed to issue. This is
expressed in the capital requirement and the policy parameter a.

3r [ |Firm loans (L) .
[ JHousehold loans (H)
2.5t []Deposits (D)
[ |Equity
+ 27
=]
g
S 15;
<
1l
0.5
0 : :
Assets Liabilities & Equity

Figure 2: Bank equity constrains bank deposits

Panel a) of Figure [3| shows the prices of loans and deposits. It also includes a dashed
horizontal line which denotes the price of a frictionless bond. The market clearing prices
of loans are determined via the bank’s optimality conditions, shown in and .
Those conditions say that the price of a loan adjusts to the inherent riskiness of the
underlying asset, as well as the presence of the deposit insurance system.ﬂ The riskiness
of an asset is determined by the parameters ¢ and £. Lower risk implies that it is
more likely that the bank gets repaid, which increases the price of the underlying asset.
Given our parameterization, firm loans are safer than household loans. As panel a) of

8We ensure that default rates stay between zero and one following aggregate shocks.
9In the model with aggregate fluctuations, the accounting rule also influences the price of loans.
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Figure |3 shows, this implies that the price of firm loans is higher than that of household
loans.

0.4
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Note: The dashed horizontal line at 8 in panel a) represents the price of a frictionless bond.

Figure 3: Steady state prices and probabilities of various events

Panel a) also shows the price of deposits, p?. From , this price is both a function of
the default risk of banks, as well as the probability of a government bailout of defaulting
banks. Because deposit owners of defaulting banks still receive a partial compensation in
case of bank default (either from the remaining asset value or from the deposit insurance
system), the expected return on deposits is higher that what would be implied by banks’
expected default probability. This explains why, given our parameterization, the price
of deposits is higher than the prices of loans, although, as shown in panel b) of Figure ,
the default probability of banks is higher than that of households or firms.

3.3. Results: Aggregate fluctuations

We now study the effects of aggregate fluctuations in e;, which can be interpreted as
exogenous changes in the riskiness of firm- and household loans. From the size of
a change in €; on firm and household default rates depends on the inherent riskiness of
those loans, pinned down by ¢ and &7,

In what follows, results are presented for both static and dynamic accounting stan-
dards. Static accounting standards imply that following an increase in expected default
rates, banks are not required to reevaluate their assets by taking the higher expected
losses into account.

In Figure 4] we show the impulse response functions of key variables after a 3.5 standard
deviation shock to ¢, following which the shock evolves according to its AR(1) process.
The positive shock to e; implies that default rates of firm and household loans increase.
Variables under the static accounting rule are plotted as the blue, solid lines, while those
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under dynamic accounting rules are shown as the dashed, red lines. The first panel shows
the exogenous shock, while the second panel shows output. A key result is that under
static accounting rules, output falls by more in reaction to a negative aggregate shock.

This result is explained by the fact that under static accounting rules, banks issue
relatively more deposits because they do not have to recognize the reduction in asset
value that comes from higher default rates. Higher deposits mean higher bank liabilities
and therefore lead to higher bank default and bailout probabilities ®(77) and ®(7). This
in turn leads to lower prices for firm loans, which results in fewer loans and hence less
labor demand and output.
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Figure 4: Impulse response functions

3.4. Results: Business cycle asymmetry

If banks have discretion in choosing their accounting standard (static vs. dynamic)
they will always choose the accounting standard that lets them obtain the maximum
amount of deposits. Given our previous discussion and the impulse response functions in
Figure [4], this implies that banks would choose static accounting standards when faced
with positive shocks to &; (i.e., shocks that increase default rates). When faced with
negative shocks to €, i.e., lower than expected default rates of loans, banks would choose
dynamic accounting standards, because this would increase the valuation of their assets
and allow the bank to raise more deposits. The consequence of accounting discretion is
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hence an asymmetry over the business cycle: Positive shocks (i.e., lower default rates)
lead to small increases in output, while negative shocks lead to large declines in output.
This is shown in Figure [5| As before, the blue, solid lines represent an economy with
static accounting rules, while the dashed, red lines represent an economy with dynamic
accounting rules. The first panel shows an example series of symmetric positive and
negative exogenous shocks. The second and third panels show the resulting time series
of deposits and output under static and dynamic accounting rules. Figure [5] reiterates
the point that the economy is more volatile under static accounting standards. In line
with the intention of static accounting rules, deposits remain significantly more stable
over the business cycle. However, this leads to a larger cyclicality in output. Different
accounting rules can lead to vastly different macroeconomic fluctuations, given the same
exogenous shocks.

Exogenous shock (&)
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Figure 5: Deposits and output under different accounting rules

Note: The blue solid lines represent static accounting rules. The dashed red lines represent dynamic
accounting rules.

Figure [6] plots the time series of output that results if banks have discretion over their
accounting standards. This implies that the blue, solid lines are chosen from Figure
if the level of &, is high (representing high default rates), while the red, dashed lines
would be chosen if the level of ¢; is low (representing low default rates). The result is
an asymmetric business cycle: Despite the perfectly symmetric exogenous shocks, the
resulting output series exhibits moderate booms together with pronounced recessions.
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Figure 6: Business cycle asymmetry

4. Conclusion

The paper presents a macroeconomic model with public deposit insurance and bank
capital requirements. Because capital requirements are specified in terms of book val-
ues, accounting standards matter for macroeconomic outcomes. We have shown that
static accounting standards generate stable book values of bank assets but volatile risk
of bank failure and bank bailouts, as well as large fluctuations in labor demand and
output. In contrast, dynamic accounting generates volatile book values of bank assets
but stable rates of bank failure and bank bailouts, and small fluctuations in labor de-
mand and output. If banks can choose between static and dynamic accounting, they
quickly account for financial gains and delay the recognition of financial losses. This
asymmetry contributes to skewed business cycle dynamics with mild expansions but
severe contractions.

The stylized framework presented above can be extended to study various real-world
applications, e.g., the accounting of losses on mortgages during the Financial Crisis of
2007-08, the valuation of sovereign debt during the Euro crisis in 2012, or the treat-
ment of bank losses on long-term securities during the recent U.S. banking crisis of
2023 including the failure of Silicon Valley Bank. An additional potential application is
regulatory forbearance applied during the Covid recession of 2020.
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A. Accounting standards

The international accounting standards most relevant today are the International Finan-
cial Reporting Standards published by the International Accounting Standards Board.
In the U.S., the default accounting standard used follows the Generally Accepted Ac-
counting Principles established by the Financial Accounting Standards Board.

During past periods of financial stress (e.g., the 2008 financial crisis), banks often re-
ported asset book values that assumed eventual recovery of assets, despite clear market
signals of heightened default risk. This delay in recognizing risk arises from a combina-
tion of factors. First, impairment is only triggered by specific evidence. Under amortized
cost accounting, banks do not need to adjust book values unless there is specific, observ-
able evidence of impairment (e.g., missed payments or explicit downgrades)m Rising
default risk alone (e.g., through worsening macroeconomic conditions) may not trig-
ger immediate adjustments unless the asset’s expected cash flows are explicitly revised
downward. Second, banks may assume that economic conditions will normalize and the
asset will ultimately be repaid in full, even if market prices have fallen due to perceived
risk.

For example, when the housing market collapsed, market prices of MBS plummeted as
investors priced in expected losses. However, banks often delayed impairments, arguing
that the declines were temporary or due to illiquid markets rather than actual credit
deterioration. By avoiding impairment recognition, banks maintained higher book values
for their assets, which helped them meet regulatory capital requirements during a period
of extreme stress. This regulatory forbearance was, in some cases, tacitly encouraged by
policymakers to prevent a banking collapse, even though it undermined transparencyﬂ

In the context of our model, we capture book value based accounting rules through
what we call static accounting rules. Under static accounting rules, new information
about the underlying default risk of a bank’s asset need not be incorporated. This con-

10Under the current International Financial Reporting Standards (IFRS 9) or Generally Accepted
Accounting Principles (GAAP), bank assets are generally accounted for using the amortized cost
method. Amortized cost accounting refers to the method of valuing financial instruments at the
amount at which they were initially recognized, adjusted for repayments of principal, the amortiza-
tion of any premium or discount, and any impairment losses. This approach smooths out fluctuations
in reported earnings by systematically allocating costs over the life of the asset. The term impair-
ment refers to the recognition of a loss when the carrying value of a bond exceeds its estimated
recoverable amount through future cash flows. This typically involves an assessment of credit risk
and market conditions, leading to a write-down when necessary.

11 Accounting rules have changed since the financial crisis. Prior to it, accounting rules (e.g., under IAS
39 and earlier U.S. GAAP standards) required incurred loss models: Impairments were recognized
only when a specific loss event had occurred (e.g., default or missed payment). Rising probabilities
of default or deteriorating economic conditions alone were insufficient to require impairments. In
the wake of the financial crisis, expected credit loss models (IFRS 9) were introduced to address the
delayed recognition of risks under incurred loss models. Now, impairments are recognized based on
expected credit losses (ECL), even before a specific loss event occurs. Banks are required to adjust
book values for changes in default probabilities and macroeconomic conditions, reducing the scope
for delaying risk recognition. However, expected credit loss models rely on internal models and
forward-looking assumptions, which can vary significantly between banks. This introduces room for
optimism or subjectivity, allowing banks to potentially underestimate risks.
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trasts with fair value accounting, where the market’s perception of risk directly impacts
valuation. Instruments classified as fair value are always marked to market. In the con-
text of our model, we refer to the alternative accounting standard as dynamic accounting
rules. Agents’ updated expectations about future default risk of an asset immediately
affect its valuation in this case.

B. Proofs and derivations

B.1. Proof of Proposition [I]

Consider the case that the bank capital requirement is not binding in equilibrium.
For bank j, the marginal benefit of increasing deposits (holding firm loans [;; and house-
hold loans hj; constant) is given by the derivative of with respect to dj:

oph, OV (Sjt+1, Stt1)
D jt i1 Ot41
2+ —=d;; + EA d 38
Pt + ad,;, ™" + e Ag g1 /njm ad,, ©(n) (38)
We know: OV (s,0.5)
Sty Ot
R S L Rt VA | 39
a (39)
Accordingly, the marginal benefit of increasing deposits in (38) becomes:
oph) o
i+ #dﬁ — B / d(n) (40)
Jt Mjt+1

Combining households’ demand for bank deposits with the deposit payoff , the
price of bank deposits pﬁ is:

oo Njt+1 1/ 1, Sy Tjt+1
ph = EiAyin [ / dp(n) + / Mdmw / wmm] (41)

Mjt+1 Mjt+1 dj —oo

This implies
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The marginal benefit of increasing bank deposits d;; in becomes:

jit+1
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which simplifies to

Mjt41
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Whenever there is a positive probability [ dep(n) that ;.1 falls below 7,41 meaning
that the deposit insurance system must use public funds to pay out depositors, the
marginal benefit of increasing deposits d;; is strictly positive. A corner solution with
a binding capital requirement is the optimal choice in this case. But note that
even if the bailout probability [ dp(n) is zero for low values of dj;, the bank will
strictly prefer maximum leverage as long as there is some feasible choice of d;; such that
the bailout probability [™** dy(n) becomes positive. Only if the fraction of insured
deposits 1 is sufficiently low and the bank capital requirement « is sufficiently high such
that the bailout probability [ dy(n) is zero for any feasible choice of dj;, banks are
indifferent with respect to their financing mix between bank equity and deposits.

B.2. Banks’ first-order condition

Here we derive the bank’s first-order condition with respect to firm loans ;. We start

with :
p9d; | Opji

—p; +ph ==+ e + Et/\t,tﬂ/

) dd;,
ol Ol et

kl——éﬁ+n-—gi; do(m) =0 (45)

We know pf) from (d1). From (41)), we derive:
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Applying the quotient rule yields:
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Using , this becomes:
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Accordingly, we can re-write bank’s first-order condition with respect to firm loans ;;

in as:
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The term 0d;; /Ol EiAy 111 fn”“ V(S%ltst“)dgo( ) cancels out:
J
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Again, the term 0d;;/0l;;Ei A 111 fﬁojﬂ dp(n) cancels out. Accordingly, we can write:
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Further simplifying this expression yields:

0 8d 773t+1
/Q (1— @, )dy a/%ﬁ/n ] (52)
Njt41 Jt

This is identical to equation in the main text.

t = EtAt,t+1

B.3. Banks’ first-order condition

Here we derive the bank’s first-order condition with respect to household loans h;;,. We
start with :
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Using , this becomes:
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Accordingly, we can re-write bank’s first-order condition with respect to household loans

hj¢ in as:
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Further simplifying this expression yields:
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This is identical to equation in the main text.
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B.4. Default and bailout thresholds

The proof of Proposition [2] will use properties of the threshold realization 7;:41. Both the
threshold for bank default ;.41 and for bank bailouts ;41 are used in the quantitative
analysis of the model in Section 3| It will be convenient to explicitly derive them here.

Bank failure. The threshold realization associated with bank failure is characterized

by :
ﬁjt . Vv (Sjty St) =0 (61)

From , we derive the following:
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It follows for the threshold value 7;¢41:
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Bank bailout. The threshold realization associated with a public bailout of insured
deposits is characterized by :

e V(851,90 = b (71)
The asset value of the bank gross of deposit liabilities V¢ (s, S;) is:
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It follows for the threshold value 7;¢41:
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B.5. Proof of Proposition 2

Through the production function @, tomorrow’s output Y;,; is fully determined by
today’s labor input N;. This is fully characterized by households’ first order condition
with respect to labor supply :

N = w,C° (77)

Because C; is predermined (C; = Y; = N;_1), labor supply is affected if and only if
today’s wage rate w; changes. By firms’ first order condition , the equilibrium wage
rate w; is tightly linked to the price of bank loans to firms pf:

pf = w B [1 =] (78)

It follows for equilibrium labor supply:

0 pf
N = — 2t _N7¢ 79
YR 1-of,] ! (79)

The price of firm loans p!” is given by equation . Combining this with the condition
for equilibrium labor supply yields:
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Using () and C; = Y; = N,_1, this can be re-written as:
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Special case: 7). = —oo. Consider the special case in which 7 and « are set in
a way such that the probability that the public deposit insurance system needs to use
public funds to bailout depositors is zero: 7,41 = —oo. In this case, becomes:

BN [
N = g O e (s3)

Because 1 — E, @, =K, [~ [1 — &L ]dp(n), it follows:
NP =BN;° & N, =pv (84)

It is straightforward to show that N, = 3 717 is the Pareto efficient first best level of labor
supply in this economy. Without public bailouts, the market equilibrium implements
the first best allocation. Fluctuations in &, have no macroeconomic effects on labor or
output in this case.

General case: The condition for equilibrium labor supply can be written as:

8 /oo 8d " /mt+1
Nito—__ - R 1—®F d J 85
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This is equal to:
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Equivalently:
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The expectation (1 — éﬁ +1) (both in the case of dynamic and static accounting)

typically is larger than the integral over (1 — @ﬁ +1) conditional on 7441 < 7je41. This
means that N, and Y;;; can be higher than in the first best allocation. This happens if
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the repayment rate on firm loans (1 — @ﬁ 1) in bailout states is significantly lower than
on average. This is the case if (1 — i)thH) is highly volatile, i.e., if £¥ is high, and if
(1 — a)® is high, i.e., bank leverage and the fraction of insured deposits are both high
as well. On the other hand, N; and Y;.; are smaller than in the first best allocation if
the repayment rate on firm loans in bailout states is similar to its average. This is the
case if (1 — @) has low volatility, i.e., if £ is low.

The condition for equilibrium labor supply can be written as:
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Deposits are equal to:
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Now we distinguish the cases of static and dynamic accounting standards.

e Dynamic accounting: Deposits are equal to:

djp = (1=) [[1 = €7 (1 = Eanyesr)|ecalie + [1 — €7 (1 = Emjesr) e [y + (1 = 1 Epfyy ] by
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The threshold value 7;;41 becomes:
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The aggregate state ;.1 cancels out:
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This means that, as long as I, hpe, and pﬁl do not move, 7,41 does not respond
to the news about &;,;. But if £, does not respond to news about &;,, the
equilibrium condition does not respond either because ;11 cancels out.
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e Static accounting: With static accounting, the book values of I, and hy; do

C.

not respond to the news about £,4,. This implies that the threshold value 71
increases if €, 1 falls. The direct impact of a fall in £,, 1 on the equilibrium condition
is that V; increases because the bailout subsidy increases on expectation. The
indirect impact of the increase in ;41 is ambiguous: It further increases N if
deposit insurance leads to over-production and it further decreases N; if deposit
insurance leads to under-production.

Appendix - Quantitative analysis

C.1. Solution algorithm

We use the following algorithm to solve the model numerically[]

1.

2.

Guess a value of N;. Market clearing implies that N = N;.

The firm’s cash flow constraint ((10]) together with the equilibrium price of firm
loans implies that L, = N, - E, [1 — ®f,,].

From the capital requirement the equilibrium level of deposits D; is pinned
down.

Compute the bailout threshold 71, defined in (23]).

Compute the price of firm loans (30). .

. Compute , the household’s optimal labor supply.

Compare the result of step [0] to the initial guess of N; formed in step [I}
If the difference is above a threshold, update the guess and return to step [I}

Once convergence is achieved, the remaining equilibrium variables can be com-
puted.

For the model with aggregate fluctuations, we discretize the exogenous shock and
solve the above algorithm for every grid point. In addition, whether static or dynamic
accounting rules are chosen influences steps [3] and [ ¢f. Section

12Here we present the algorithm for the case where v = 1.

36



	Introduction
	Model
	Households
	Firms
	Banks
	Government
	Equilibrium
	Accounting standards and macroeconomic fluctuations
	Accounting discretion and macroeconomic fluctuations

	Quantitative analysis
	Calibration
	Results: Steady state
	Results: Aggregate fluctuations
	Results: Business cycle asymmetry

	Conclusion
	Accounting standards
	Proofs and derivations
	Proof of Proposition 1
	Banks' first-order condition (30)
	Banks' first-order condition (32)
	Default and bailout thresholds
	Proof of Proposition 2

	Appendix - Quantitative analysis
	Solution algorithm


