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Abstract : The Global Financial Crisis and what has followed point out at least two
major failures of the financial system : its inability to contain liquidity risk and its inability
to fund long-term investments. We think that these two problems come from the setting
up of rules and practices that tend to homogenize market participants incentives and
behaviors. Fair value accounting is one elements of this set of practices and rules. If
the rationale behind fair value accounting (roughly enhancing transparency in order to
limit unreported losses and manipulations) can justify its use in the case of short-term
financial institutions that constantly face the risk of a sudden liquidity need, it is totally
irrelevant when it comes to long-term financial institutions that will not face liquidity
needs before ten or twenty years. In this perspective, we develop a model that shows that
an accounting regulation that takes financial instititutions diversity into account offers
better results both in terms of liquidity and in terms of efficiency than a regulation that
ignores this diversity.

1 Introduction
The Global Financial Crisis and what has followed point out at least two major failures
of the financial system : its inability to contain liquidity risk and its inability to fund
long-term investments. Concerning the question of liquidity, Brunnermeier and Pederson
[7] describe what they called "liquidity spirals" which consist in the interaction of funding
liquidity, namely the ease with which a financial institution can obtain funding, and
market liquidity, namely the ease with which an asset can be traded. The general idea
is that, in times of crisis, a financial institution can be confronted to a sudden liquidity
need, for instance because some of its short-term creditors did not roll over their debts. To
find liquidity, this institution can be forced to sell assets which can lead to a depreciation
of asset prices. This depreciation will in turn put other financial institutions in search
of liquidity which will depress furthermore asset prices. This fall of asset prices has two
consequences in terms of liquidity : it has a direct negative effect on market liquidity
but also a negative impact on funding liquidity in so far as it leads to a depreciation
of the value of collateral used, for instance, in repurchase agreements which leads to an
increase of haricuts associated to these contracts. This kind of mechanism is particularly
strong in the case of highly leverage institutions such as banks. Indeed, as Adrian and
Shin [1] point out, banks manage their balance sheets in such a way that their leverages
are strongly procyclical : in time of boom, banking leverage tends to increase whereas it
quickly decreases in time of bust.
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Basically the main issue concerning liquidity is that in times of crisis all market partic-
ipants want to sell their assets at the same time. Following Persaud [18] this is mainly due
to the setting up of rules and practices that incentive all financial institutions to behave
the same way. Precisely, the wide use of Value-at-Risk models, that strongly rely on short-
term volatility, to manage risk and the progressive adoption of mark-to-market accounting
rules, specifically fair value accounting rules as defined in 2006 in SFAS 157 or in 2011 in
IFRS 13, give all market participants incentives to focus on short-term assets exhibiting
low liquidity risk, which is one way, obviously not the only, to explain the inability of the
financial system to fund long-term investments. Yet, some financial institutions, such as
a young pension fund or a life insurer, have the natural ability, because of the maturity
of their liabilities, to manage liquidity risk and can consequently handle long-term assets
exhibiting high liquidity risk. The problem is that both the european directive Solvency
2, which basically extend capital requirements to insurers and pension funds, and the use
of fair value accounting force insurers and pension funds to manage their balance sheets
considering short-term volatility which can eventually prevent them from holding long-
term assets. Consequently, we believe that both liquidity risk and long-term investments
funding are two issues that could be adressed the same way : by taking market diversity
into account. This paper focuses on the case of accounting and intends to show that an
accounting regulation that takes financial institutions diversity into account offers better
results both in terms of liquidity and in terms of efficiency than an accounting regulation
that ignores this diversity.

Since the Global Financial Crisis, accounting issues, and particularly those related
to fair value accounting, have gained ground in the economic field. Yet, those issues
are not new and date back at least to the 1930s according to Laux and Leuz [14]. In
particular, since the 1970s, the idea that financial reporting has to be as transparent as
possible has progressively taken shape through the development of fair value accounting.
Indeed, in the case of the United States, Heaton et al. [13] show that, from the 1970s,
both an extension and a precision of fair value accounting rules have been observed as
shown in the next table (Table 1). In the case of Europe, the adoption, in 2005, of
the International Financial Reporting Standards (IFRS) by the European Union and the
interactions between capital requirements in both Basel 3 and Solvency 2 and the IFRS
give fair value accounting a central position in the financial sector. Yet, if fair value
accounting does have some advantages (for instance it gives less room to manipulation
than historical cost accounting as pointed out by Laux and Leuz [14]) it seems to have
some noxious effects when it comes to financial stability. In particular, Bignon et al. [5]
show that fair value accounting strongly enhances assets prices volatility, Plantin et al.
[20] point out that fair value accounting is a bad option for institutions that manage
long-term, illiquid and senior assets and Plantin and Tirole [21] show that, in the case of
laissez-faire, market participants tend to overuse mark-to-market accounting which has
deleterious effets in terms of liquidity.

Some empirical works have tried to estimate the impact of fair value accounting on
the quality of the information displays by financial reports . For instance, Bernard et
al. [4] compare danish banks, which are subjected to fair value accounting rules, to
american banks, which are subjected to historical cost accounting rules over the studied
period, namely 1976 to 1989. Using time series econometrics, they show that fair value
accounting offers a more relevant information than historical cost accounting but induces
an increased volatility. Barth et al. [3] also show that, for a sample of 136 american banks,
fair value accounting increases the relevance of financial information. Studying the impact
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of fair value accounting rules (SFAS 107) on american banks’ financial reporting over the
period 1992-1993, both Eccher et al. [11] and Nelson [17] can’t find any significative
result concerning the superiority in terms of information quality of fair value accounting
over historical cost accounting. Using a large sample of american firms over the period
1998-2010, Blankespoor et al. [6] show that fair value accounting increases the quality
of the information carried by banks’ leverage ratio in terms of credit risk. Concerning
Europe, Capkun et al. [9], using a sample of 1722 european firms, show that IFRS offer a
better financial information than local accounting rules. Concerning the use of fair value
accounting rules by insurers, Ellul et al. [12] show that, in the case of U.S. insurance
industry, insurers facing mark-to-market accounting tend to be more prudent in their
portfolio allocations.

SFAS 107 (1991) requires "all entities to disclose the fair value of financial instru-
ments, both assets and liabilities recognized and not recognized in the statement of
financial position, for which it is practicable to estimate fair value".
SFAS 115 (1993) presents the distinction between held-to-maturity securities which
are reported at amortized cost, trading securities which are reported at fair value
and available-for-sale securities which are "reported at fair value, with unrealized
gains and losses excluded from earnings and reported in a separate component of
shareholders’equity."
SFAS 157 (2006) offers a proper definition of fair value that makes a distinction
between three levels :
-level 1 : there exists a market price so the fair value is equal to this price. This
level is referred to as mark-to-market.
-level 2 : there is no market price but it is possible to extract one from inputs
observed in the market. This level is referred to as mark-to-matrix.
-level 3 : there is no market price and it is not possible to infer one from inputs
observed in the market. In this case, each firm determines a fair value based on
unobservable inputs. This level is referred to as mark-to-model.
SFAS 159 (2007) extends the use of fair value accounting to a larger set of assets.

Table 1: Main Statements on the Financial Account Standards between 1990 and 2007

The main purpose of this paper is to show that accounting regulation has to take
market diversity into account : if fair value accounting appears as a good option for
some financial institutions, this is not the case for all financial institutions. In particular,
we intend to show that institutions that are naturally, because of what they do, turned
toward long-term issues (such as a young pension fund or a life insurer) should not have
to focus on short-term volatility whereas institutions exhibiting shorter term preference
do have to take this volatility into consideration.

We resort to a theoretical framework that is very close to the one developed by Plantin
et al. [20]. In this respect, we make great use of the global game technique that was first
introduced by Carlsson and Van Damme [8] and has been then continuously improved
mainly by Morris and Shin (see for instance [15] and [16]). In particular, as our main
purpose is to study the impact of market participants diversity on financial stability and
on economic efficiency, we resort to a special kind of global game, namely a game with
heterogeneous players. Such a framework was for instance developed by Corsetti et al.
[10] and Bannier [2] to study the impact of a large trader on the probability of success
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of a speculative attack on a currency. In both cases, when players’ actions are asymetric,
the only way to find the ex ante unique equilibrium is to consider the limiting case where
the noise associated with the signal that is granted to each player vanishes.

The model is presented in the next section and our main results are presented in
section 3. Section 4 concludes.

2 Model
We present here the general framework of our model. As mentioned above, the framework
is very close to the one developed by Plantin et al. [20] albeit we allow heterogeneity
amongst financial institutions (FIs). Precisely, we take two types of FIs into account :
"short-term" institutions (in proportion 1−k) and "long-term" institutions (in proportion
k). Implicitly, we suppose that the difference between these institutions lies in their
liabilities’ structure which translated into a difference in terms of time preference (the
below-defined parameter ρ). More precisely, we make the assumption that "long-term"
FIs have a funding structure that relies strongly on long-term instruments (as a young
pension fund or a life insurer for instance) whereas "short-term" FIs rely much more on
short-term or very-short term instruments (as is the case for a bank). Consequently,
"short-term" FIs can possibly face short-term liquidity needs and prefer short-term assets
with low liquidity risk. On the contrary, "long-term" FIs do not normally bother to care
about liquidity risk given the very nature of their liabilities. Yet, we consider that because
of the use of the same kind of risk management models and the necessity to fulfill similar
capital requirements1, all FIs hold the same portfolio.

There are 3 dates : t = 0, 1, 2. As has been just mentioned, all FIs hold a similar
portfolio that yields v at an uncertain date : it yields in t = 1 with a probability 1 − d
and it yields in t = 2 with a probability d. Each FI can eather hold its portfolio until
it pays or sells it to a special purpose vehicle between t = 0 and t = 1. We make the
assumption that the portfolio is made of an asset that is not traded in an active market
(such as loans or securitized loans). In consequence, there does not exist a market price
for this asset and FIs need to resort to an intern model to price their portfolio :

p(v) = δv − γs (1)

where δ is a positive constant smaller than 1 that captures asset specificity (meaning the
ability of an asset to have value not just for its owner but for every firm),γ is a positive
constant that captures market liquidity (the larger γ is, the least the market liquid is),
s is the number of FIs that have sold their portfolio. We suppose that if a FI wants to
sell its portfolio, it faces a price p = δv − γ

2s (i.e. the position of a FI in the sellers’ line
follows a uniform law on [0, s]). If a FI does not sell its portfolio, it records its earnings
on its balance sheet according to the accounting rule that has been chosen. Each FI seeks
to maximise its t = 1 value.

1Even if capital requirements are not designed the same way in Basel 3 and in Solvency 2 the very logic
underlying these regulations is the same : estimating the risk associated to assets using a model mainly
focused on short-term volatility and elaborating capital requirement accordingly. For further comments
on Solvency 2 see Persaud ([18] and more specifically [19]).
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2.1 Same Regulation for All Financial Institutions
We suppose here that all FIs resort to the same accounting rule, namely fair value ac-
counting. As previously mentioned, each FI can eather sell its portfolio or hold it to
maturity.

A "long-term" FI (hereafter FILT ) holds its portfolio to maturity if its expected value
(i.e. (1− d)v + d(δv − γs)) is larger than its estimated market price (i.e. δv − γs

2 ) :

(1− d)v + d(δv − γs) > δv − γs

2 ↔ (1− d)(1− δ)v > γs(d− 1
2) (2)

If d 6 1
2 , (2) is always satisfied so we focus on situations where d > 1

2 (hyp. 1).

Similarly a "short-term" FI (hereafter FIST ) holds its portfolio to maturity if its ex-
pected value (i.e. (1 − d)v + ρd(δv − γs)) is larger than its estimated market price (i.e.
δv − γs

2 ) :

(1− d)v + ρd(δv − γs) > δv − γs

2 ↔ (1− d− δ + ρdδ)v > γs(ρd− 1
2) (3)

As mentioned above, the parameter ρ captures the difference in time preference bete-
ween FIsST and FIsLT . Since FIsST have strong short-term preference, we suppose that
ρ < 1−d which can be re-written as follows ρ < 1

2 (hyp. 2). We also make the assumption
that : δ > 1−d

1−ρd (hyp. 3 ). For two reasons :

• if (1− d− δ + ρdδ) > 0, (3) is always satisfied because of hyp. 2 and the problem
gets trivial.

• this assumption means, economically speaking, that the asset is not too specific
(which is a condition for the asset to be tradable).

2.1.1 Multiple Equilibria

If v > γ(d− 1
2 )

(1−d)(1−δ) , then a FILT holds its portfolio to maturity no matter what others do.
Conversely, if v < 0, all FIsLT sell their portfolio.
If v ∈ [0, γ(d− 1

2 )
(1−d)(1−δ) ], there are two equilibria : one where all FIsLT sell their portfolio

and one where they all hold it. In this case, the impossibility to select ex ante the equi-
librium that will be reached ex post is the consequence of the strategic complementarities
that exist between players. The same goes for FIsST .

2.1.2 The Global Game

In order to overcome the multiple equilibria problem, we use the global game technique as
notably developed by Morris and Shin (see for instance [15] or [16]). The idea is that FIs
do not observe the true value of v but instead a noisy signal of it. This assumption offers
at least two advantages : it makes it possible to find the ex ante unique equilibrium and it
releases the strong assumption according to which v is common knowledge. We suppose
that each FI receives a private signal of v such that : xi = v+ εiη where εi ↪→ U([−1

2 ,
1
2 ])

and η > 0. If i and j are two different FIs : E(εiεj)=0 (i.e. εi and εj are independent).
The distribution of xi is common knowledge but its final value is not.
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We define v∗LT = γs(v∗LT ) d− 1
2

(1−d)(1−δ) the threshold value of v for FIsLT , meaning the
value of v from which a FILT decides to hold its portfolio to maturity rather than selling
it. s(v∗LT ) is the proportion of FIs that sell their portfolios when v = v∗LT . We suppose
that each FI resorts to a threshold strategy, meaning that a FILT "i" sells its portfolio
when xi < x∗LT and a FIST "j" sells its portfolio when xj < x∗ST .

Consequently we got

s(v∗LT ) = kp(xi < x∗LT |v∗LT ) + (1− k)p(xj < x∗ST |v∗LT )

= kp(xi − v
∗
LT

η
<
x∗LT − v∗LT

η
) + (1− k)p(xj − v

∗
LT

η
<
x∗ST − v∗LT

η
) (4)

We have p(xi−v
∗
LT

η
<

x∗
LT−v

∗
LT

η
) = 1

2 because xi is centered on v so when v = v∗LT , the
probability of observing a signal below x∗LT is the same that the probability of observing
a signal above x∗LT .

In addition, p(xj−v
∗
LT

η
<

x∗
ST−v

∗
LT

η
) =


1 if x∗

ST−v
∗
LT

η
> 1

2
x∗
ST−v

∗
LT

η
+ 1

2 if −1
2 <

x∗
ST−v

∗
LT

η
< 1

2
0 if x∗

ST−v
∗
LT

η
6 −1

2

We focus on situations where −1
2 <

x∗
ST−v

∗
LT

η
< 1

2 , so we have

s(v∗LT ) = k

2 + (1− k)(x
∗
ST − v∗LT

η
+ 1

2) (5)

In conclusion

v∗LT = γ[k2 + (1− k)(x
∗
ST − v∗LT

η
+ 1

2)]
d− 1

2
(1− d)(1− δ) (6)

Similarly we got the threshold value of v for FIsST :

v∗ST = γ[1− k2 + k(x
∗
LT − v∗ST

η
+ 1

2)]
ρd− 1

2
1− d− δ + δρd

(7)

The previous two equations can be rewritten as follows

x∗LT = (1 + η(1− d− δ + ρdδ)
kγ(ρd− 1

2) )v∗ST −
η

2k (8)

and
x∗ST = (1 + η(1− d)(1− δ)

γ(1− k)(d− 1
2))v∗LT −

η

2(1− k) (9)

As such, the system cannot be solved properly. So we focus on the limiting case where
η → 0. Doing so, we follow the same strategy as the one followed by Corsetti et al. [10]
and Bannier [2]. In this case we have x∗LT → v∗LT and x∗ST → v∗ST .

Consequently we have the following system

v∗LT = (1 + η(1− d− δ + ρdδ)
kγ(ρd− 1

2) )v∗ST −
η

2k (10)
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and
v∗ST = (1 + η(1− d)(1− δ)

γ(1− k)(d− 1
2))v∗LT −

η

2(1− k) (11)

which can be easily solved (See proof in Appendix 5.1).
Finally, in the limiting case where η → 0 :

v∗ST = v∗LT = v∗ =
γ(ρd− 1

2)(d− 1
2)

2[(1− k)(d− 1
2)(1− d− δ + ρδd) + k(1− d)(1− δ)(ρd− 1

2)] (12)

So, when v < v∗, all FIs decide to sell their portfolio whereas when v > v∗, they all
decide to hold it to maturity 2.

2.2 Taking Diversity into Account
We suppose here that all FIs do not resort to the same accounting rule. Depending on
its nature, a FI either resorts to fair value accounting or to historical cost accounting.
Precisely, we suppose that FIsLT resort to historical cost accounting whereas FIsST resort
to fair value accounting.

A FIST holds its portfolio to maturity if its expected value (i.e. (1−d)v+ρd(δv−γs))
is larger than its estimated market price (i.e. δv − γs

2 ) :

(1− d− δ + ρdδ)v > γs(ρd− 1
2) (13)

A FILT holds its portfolio to maturity if its expected value (i.e. (1 − d)v + dv0) is
larger than its estimated market price (i.e. δv − γs

2 ) :
γs

2 + dv0 > (d+ δ − 1)v (14)

No matter what other FIs do, a FILT decides to hold its portfolio to maturity if
v < dv0

d+δ−1 and to sell it if v >
γ
2 +dv0
d+δ−1 . When v ∈ [ dv0

d+δ−1 ;
γ
2 +dv0
d+δ−1 ], a FILT sells its portfolio

with a probability 2
γ
[(d+ δ − 1)v − dv0]. Consequently we have

sLT (v) =


0 if v < dv0

d+δ−1
2
γ
((d+ δ − 1)v − dv0) if dv0

d+δ−1 6 v 6
γ
2 dv0
d+δ−1

1 if
γ
2 dv0
d+δ−1 < v

As previously, we make the assumption that FIs do not observe the true value of v
but instead are granted a noisy signal such as a FI indexed i receives a signal xi = v+ ηεi
where εi ↪→ U([−1

2 ,
1
2 ]) and η > 0. This assumption does not modify what has just been

said concerning FILT as shown in Plantin et. al [20].

We have

v∗ST = γs(v∗ST )
ρd− 1

2
1− d− δ + ρδd

= γ[1− k2 + ksLT (v∗ST )]
ρd− 1

2
1− d− δ + ρδd

(15)

When the market is not too illiquid and the asset not too specific we have γ ρd− 1
2

1−d−δ+ρδd <

dv0
d+δ−1 (See proof in Appendix 5.2) and, since γ(1−k

2 + ksLT (v∗ST )) ρd− 1
2

1−d−δ+ρδd 6 γ
ρd− 1

2
1−d−δ+ρδd ,

2When ρ = 1, meaning in the case of homogeneous agents studied by Plantin et al [20], we got
v∗ = γ(d− 1

2 )
2(1−d)(1−δ) which is the threshold found by Plantin et al. [20].
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we got v∗ST < dv0
d+δ−1 , so sLT (v∗ST ) = 0.

Finally we got

v∗ST = γ(1− k
2 )

ρd− 1
2

1− d− δ + ρδd
(16)

So, when v < v∗ST , all FIsST sell their portfolio whereas all FIsLT hold it to maturity
and s(v) = 1 − k. When v∗ST < v < dv0

d+δ−1 , all FIs hold their portfolio to maturity and,
consequently, s(v) = 0. When dv0

d+δ−1 6 v 6
γ
2 +dv0
d+δ−1 ,

2k
γ

[(d + δ − 1)v − dv0] FIsLT sell their
portfolio and all FIsST hold it to maturity so s(v) = 2k

γ
[(d+ δ− 1)v− dv0]. Finally, when

γ
2 +dv0
d+δ−1 < v, all FIsLT sell their portfolio and all FIsST hold it to maturity so s(v) = k.

3 Main Results

3.1 Analytical Results
We now want to compare the two cases. In particular, we are interested in the impact of
accounting regulation on both liquidity and efficiency. To do so, we first determine asset
price in both cases and then define the loss in terms of efficiency.

3.1.1 Price

Asset price has been defined as follows p(v) = δv − γ
2s(v). The following two tables

summary asset price in all situations :

s(v) p(v)
v < v∗ 1 δv − γ

2
v∗ < v 0 δv

Table 2: Asset price in the first case

s(v) p(v)
v < v∗ST 1− k δv − γ

2 (1− k)
v∗ST < v < dv0

d+δ−1 0 δv
dv0

d+δ−1 < v <
dv0+ γ

2
d+δ−1

2k
γ

((d+ δ − 1)v − dv0) δv − k[(d+ δ − 1)v − dv0]
dv0+ γ

2
d+δ−1 < v k δv − kγ

2

Table 3: Asset price in the second case

Directly from the observation of above tables we got the following proposition :

Proposition 1 : price’s fluctuations are less important when we take diversity
into account. In particular, the price reaches a smaller minimum in the first
case (δv− γ

2 ) than in the second case (δv− k γ2 or δv− (1− k)γ2 depending on
the value of k).
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This result has an important implication in terms of liquidity : in the second case,
since all FIs do not want to sell at the same time, asset price does not fall all of the sudden.
The Global Financial Crisis pointed out that sudden asset prices’ fall plays a major part
in the transmission of the crisis through the financial sector. Indeed, asset prices’ fall lies
in the center of the liquidity spirals described above. In consequence, taking diversity into
account is a good option for liquidity and consequently for financial stability.

3.1.2 Efficiency Loss

We define efficiency loss as follows L(v) = s(v)(v−p(v)). The difference v−p(v) gives us an
idea of the loss due to ineffective sales at the aggregate level. This loss can be interpreted
as investments that cannot be funded anymore because of managers’ decisions to sell
instead of holding their portfolio to maturity. In order to compare the two cases we define
the average total efficiency loss as follows ATL(v) = 1

M−m

∫ M

m
L(v)dv where m is the

minimum value of v and M the maximum value of v.

Case 1
We have

ATL1(v) = (1− δ)v
∗ −m

2 + γ

2 (17)

Proposition 2 : ∂ATL1
∂k

> 0 which means that, in the first case, the loss in
terms of efficiency grows when the number of FIsLT grows.

Proof : ∂ATL1
∂k

= 1−δ
2

∂v∗

∂k
> 0 (See Appendix 5.4).

This result is consistent with the idea that fair value accounting is not a good option
for long-term FIs because of their time preference which directly comes from the very
nature of what they do. This is something regulation has to take into account in order to
solve the above-mentioned two problems : liquidity risk and bad long-term investments
funding.

Case 2
We show that (See Proof in Appendix 5.5)

ATL2(v) = (1− k)(1− δ)v
∗
ST −m

2 + γ

2 (1− k)2 + k[1− δ + k(d+ δ − 1)
d+ δ − 1 (3

2γ − 2dv0)

+2kdv0(
dv0

γ
− 1)] + k(1− δ)

M − dv0+ γ
2

d+δ−1
2 + k2γ

2 (18)

Comparison of the two cases

Proposition 3 : we have ATL1(v) > ATL2(v) when M < 2
1−δ [γ(1 − k) −

1−δ+k(d+δ−1)
d+δ−1 (3

2γ − 2dv0)− 2kdv0(dv0
γ
− 1)] + dv0+ γ

2
d+δ−1 (sufficient condition). This

means that the loss in terms of efficiency is greater in the first case than in
the second.

Proof : See Appendix 5.7
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This result is the main result of our paper. It shows that, when accounting regulation
treats financial institutions according to their nature, financial markets can more easily
fulfill their goal (namely transferring money from those who have liquidity in excess
to those who need liquidity to invest). In this respect, an accounting regulation that
discriminates between financial institutions on the based of their time horizon offers better
results in terms of economic growth than a regulation that makes no distinction between
financial institutions.

3.2 Numerical Application
We now resort to numerical application in order to illustrate our resultats. To do so,
we choose parameters values in accordance with Plantin et al. [20] when it is possible
(meaning when they also use the parameter in question). So we suppose that d = 0.7,
ρ = 0.4, δ = 0.75, γ = 1.5, v0 = 1 and k = 0.5.

The following graph (Figure 1) depicts the loss in terms of efficiency in both cases
according to the value of v. We got an illustration of Proposition 3. In particular, we
see that when v ∈ [0.35; 1.5], meaning for all situations between a decrease of the portfolio
return of 65% and an increase of this return of 50%, the loss in terms of efficiency is equal
to zero in the second case. This interval covers a wider range of realistic situations than
[1.17,+∞] (i.e. the interval where the loss in terms of efficiency is equal to zero in the
first case).

Figure 1: Loss in terms of Efficiency in both cases

4 Conclusion
The Global Financial Crisis has clearly brought out the devastating consequences of the
financial system inability to handle liquidity shortages. We think that this inability di-
rectly comes from the setting up of rules and practices that tend to homogenize incentives
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and consequently to homogenize behaviors in financial markets. Besides limiting financial
system resilience, this homogenization of behaviors has noxious consequences in terms
of long-term investments funding in so far as no one wants to handle the liquidity risk
associated with long-term assets.

Fair value accounting is one elements of this set of practices and rules that tends to
shorten market participants time horizon. If the rationale behind fair value accounting
(roughly enhancing transparency in order to limit unreported losses and manipulations)
can justify its use in the case of short-term financial institutions that constantly face the
risk of a sudden liquidity need, it is totally irrelevant when it comes to long-term financial
institutions that will not face liquidity needs before ten or twenty years.

In this perspective, our model shows that an accounting regulation that takes financial
institutions diversity into account offers better results both in terms of liquidity and in
terms of efficiency than a regulation that ignores this diversity.

5 Appendix

5.1 Proof that v∗ST = v∗LT = v∗ = γ(ρd− 1
2 )(d− 1

2 )
2[(1−k)(d− 1

2 )(1−d−δ+ρδd)+k(1−d)(1−δ)(ρd− 1
2 )]

We define A = (1−d−δ+ρdδ)
kγ(ρd− 1

2 ) and B = (1−d)(1−δ)
γ(1−k)(d− 1

2 )

We got

v∗LT = (1 + ηA)v∗ST −
η

2k
and

v∗ST = (1 + ηB)v∗LT −
η

2(1− k)
So
v∗ST = (1 + ηB)((1 + ηA)v∗ST − η

2k )− η
2(1−k)

v∗ST (1 + ηA+ ηB + η2AB)− v∗ST = (1 + ηB) η
2k + η

2(1−k)

v∗ST = (1+ηB) η2k+ η
2(1−k)

ηA+ηB+η2AB
= (1+ηB) 1

2k+ 1
2(1−k)

A+B+ηAB −→
η→0

1
2k+ 1

2(1−k)
A+B

In addition, v∗LT = (1 + ηA)v∗ST − η
2k −→η→0

v∗ST =
1

2k+ 1
2(1−k)

A+B

Finally, v∗ST = v∗LT = v∗ = γ(ρd− 1
2 )(d− 1

2 )
2[(1−k)(d− 1

2 )(1−d−δ+ρδd)+k(1−d)(1−δ)(ρd− 1
2 )]

5.2 Proof that γ ρd− 1
2

1−d−δ+ρδd <
dv0

d+δ−1

γ
ρd− 1

2
1−d−δ+ρδd <

dv0
d+δ−1

↔ γ(ρd− 1
2)(d+ δ − 1) > dv0(1− d− δ + ρdδ) because 1− d− δ + ρdδ < 0 (hyp. 3)

↔ δγ(ρd− 1
2) + (d− 1)(ρd− 1

2)γ > dv0(1− d)− δ(1− ρd)dv0

11



↔ δ[γ(ρd− 1
2) + (1− ρd)dv0] > dv0(1− d)− (d− 1)(ρd− 1

2)γ

We suppose that γ < (ρd−1)dv0
ρd− 1

2
meaning that the market is not too illiquid. In this case

we got γ(ρd− 1
2) + (1− ρd)dv0) > 0

In consequence we have
γ

ρd− 1
2

1−d−δ+ρδd <
dv0

d+δ−1 ↔ δ >
dv0(1−d)−(d−1)(ρd− 1

2 )γ
γ(ρd− 1

2 )+(1−ρd)dv0
if γ < (ρd−1)dv0

ρd− 1
2

In addition, dv0(1−d)−(d−1)(ρd− 1
2 )γ

γ(ρd− 1
2 )+(1−ρd)dv0

< 1

↔ dv0(1−d)− (d−1)(ρd− 1
2)γ−γ(ρd− 1

2)− (1−ρd)dv0 = dv0(d(ρ−1))− (ρd− 1
2)γd < 0

which is true whenever γ < dv0(ρ−1)
ρd− 1

2

So, when the market is not too illiquid (i.e. γ < dv0(ρ−1)
ρd− 1

2
) and the asset not too specific

(i.e. dv0(1−d)−(d−1)(ρd− 1
2 )γ

γ(ρd− 1
2 )+(1−ρd)dv0

< δ), we got γ ρd− 1
2

1−d−δ+ρδd <
dv0

d+δ−1

5.3 Average Total Loss Function : case 1

ATL1(v) = 1
v∗−m

∫ v∗

m
[(1− δ)v + γ

2 ]dv = (1− δ)v
∗ −m

2 + γ

2

5.4 Proof that ∂v∗

∂k > 0
∂v∗

∂k
= 2[(d− 1

2 )(1−d−δ+ρδd)−(1−d)(1−δ)(ρd− 1
2 )]γ(ρd− 1

2 )(d− 1
2 )

[2((1−k)(d− 1
2 )(1−d−δ+ρδd)+k(1−d)(1−δ)(ρd− 1

2 ))]2

[2((1 − k)(d − 1
2)(1 − d − δ + ρδd) + k(1 − d)(1 − δ)(ρd − 1

2))]2 > 0 so the sign of ∂v∗

∂k

is the same that the sign of 2[(d− 1
2)(1−d−δ+ρδd)−(1−d)(1−δ)(ρd− 1

2)]γ(ρd− 1
2)(d− 1

2)

So
∂v∗

∂k
> 0

↔ 2[(d− 1
2)(1− d− δ + ρδd)− (1− d)(1− δ)(ρd− 1

2)]γ(ρd− 1
2)(d− 1

2) > 0

↔ (d− 1
2)2(ρd− 1

2)(1− d− δ + ρδd)− (1− d)(1− δ)(ρd− 1
2)2(d− 1

2) > 0

↔ (d− 1
2)2(ρd− 1

2)(1− d)− δ(1− ρd)(d− 1
2)2(ρd− 1

2) > (1− d)(ρd− 1
2)2(d− 1

2)− δ(1−
d)(ρd− 1

2)2(d− 1
2)

↔ δ[(1− d)(ρd− 1
2)2(d− 1

2)− (1− ρd)(d− 1
2)2(ρd− 1

2)] > (1− d)(ρd− 1
2)2(d− 1

2)− (d−
1
2)2(ρd− 1

2)(1− d)

↔ δ(ρd− 1
2)(d− 1

2)[(1− d)(ρd− 1
2)− (1− ρd)(d− 1

2)] > (ρd− 1
2)[d− 1

2)((1− d)(ρd− 1
2)−

(d− 1
2)(1− d)]

We know that (ρd − 1
2) < 0 and (d − 1

2) > 0 (hyp. 1 and hyp.2), so (ρd − 1
2)(d −

1
2)[(1− d)(ρd− 1

2)− (1− ρd)(d− 1
2)] > 0

12



So
∂v∗

∂k
> 0↔ δ >

(ρd− 1
2 )(d− 1

2 )[(1−d)(ρd− 1
2 )−(d− 1

2 )(1−d)]
(ρd− 1

2 )(d− 1
2 )[(1−d)(ρd− 1

2 )−(1−ρd)(d− 1
2 )] = (1−d)(ρd−d)

(1−d)(ρd− 1
2 )−(1−ρd)(d− 1

2 )

We have
(1−d)(ρd−d)

(1−d)(ρd− 1
2 )−(1−ρd)(d− 1

2 ) = 1−d
1−ρd(

(ρd−d)(1−ρd)
(1−d)(ρd− 1

2 )−(1−ρd)(d− 1
2 ))

(ρd− d)(1− ρd)− (1− d)(ρd− 1
2) + (1− ρd)(d− 1

2) = (1− ρd)(ρd− 1
2)− (1− d)(ρd− 1

2) =
(ρd− 1

2)(d− ρd) < 0 because of hyp. 2

So
(ρd−d)(1−ρd)

(1−d)(ρd− 1
2 )−(1−ρd)(d− 1

2 ) < 1

And
(1−d)(ρd−d)

(1−d)(ρd− 1
2 )−(1−ρd)(d− 1

2 ) = 1−d
1−ρd(

(ρd−d)(1−ρd)
(1−d)(ρd− 1

2 )−(1−ρd)(d− 1
2 )) <

1−d
1−ρd < δ according to hyp. 3

Finally we always have
∂v∗

∂k
> 0

5.5 Average Total Loss Function : case 2

ATL2(v) = 1
v∗
ST−m

∫ v∗
ST

m
(1−k)[v(1− δ) + γ

2 (1−k)]dv+ 1
dv0+ γ

2
d+δ−1 −

dv0
d+δ−1

∫ dv0+ γ
2

d+δ−1

dv0
d+δ−1

2k
γ

[(d+ δ−

1)v − dv0][(1− δ)v + k((d+ δ − 1)v − dv0)]dv + 1
M − dv0+ γ

2
d+δ−1

∫ M

dv0+ γ
2

d+δ−1

k[(1− δ)v + k
γ

2 ]dv

= (1− k)(1− δ)v
∗
ST−m

2 + γ
2 (1− k)2 + 2k

γ
[(d+ δ− 1)(1− δ+ k(d+ δ− 1)) (

γ
2

d+δ−1 )2

3 − kdv0(d+

δ − 1)
γ
2

d+δ−1
2 − dv0(1− δ + k(d+ δ − 1))

γ
2

d+δ−1
2 + d2v2

0k] + k(1− δ)M−
dv0+ γ

2
d+δ−1
2 + k2 γ

2

= (1−k)(1−δ)v
∗
ST−m

2 + γ
2 (1−k)2 +k[(1−δ+k(d+δ−1)) 3γ

2(d+δ−1)−kdv0(d+δ−1) 2
d+δ−1−

dv0(1− δ + k(d+ δ − 1)) 2
d+δ−1 + 2

γ
d2v2

0k] + k(1− δ)M−
dv0+ γ

2
d+δ−1
2 + k2 γ

2

= (1− k)(1− δ)v
∗
ST−m

2 + γ
2 (1− k)2 + k[1−δ+k(d+δ−1)

d+δ−1 (3
2γ − 2dv0)− 2kdv0 + 2

γ
d2v2

0k] + k(1−

δ)M−
dv0+ γ

2
d+δ−1
2 + k2 γ

2

= (1− k)(1− δ)v
∗
ST−m

2 + γ
2 (1− k)2 + k[1−δ+k(d+δ−1)

d+δ−1 (3
2γ − 2dv0) + 2kdv0(dv0

γ
− 1)] + k(1−

δ)M−
dv0+ γ

2
d+δ−1
2 + k2 γ

2

5.6 Proof that v∗ST < v∗

v∗ST < v∗

↔ γ 1−k
2

ρd− 1
2

1−d−δ+ρdδ <
γ(ρd− 1

2 )(d− 1
2 )

2[(1−k)(d− 1
2 )(1−d−δ+ρδd)+k(1−d)(1−δ)(ρd− 1

2 )]

13



↔ (1−k)(ρd− 1
2 )

1−d−δ+ρdδ <
(ρd− 1

2 )(d− 1
2 )

(1−k)(d− 1
2 )(1−d−δ+ρδd)+k(1−d)(1−δ)(ρd− 1

2 )

↔ (1 − k)(ρd − 1
2)[(1 − k)(d − 1

2)(1 − d − δ(1 − ρd)) + k(1 − d)(1 − δ)(ρd − 1
2)] <

(ρd− 1
2)(d− 1

2)(1− d− δ(1− ρd))

because 1−d−δ+ρδd < 0 and (1−k)(d− 1
2)(1−d−δ+ρδd)+k(1−d)(1−δ)(ρd− 1

2) < 0

↔ (1−k)2(d− 1
2)(1−d−δ(1−ρd))+k(1−k)(1−d)(1−δ)(ρd− 1

2) > (d− 1
2)(1−d−δ(1−ρd))

because 1
ρd− 1

2
< 0

↔ −δ(1− ρd)(1− k)2(d− 1
2) + (1− d)(1− k)2(d− 1

2)− δk(1− k)(1− d)(ρd− 1
2) + k(1−

k)(1− d)(ρd− 1
2) > −δ(1− ρd)(d− 1

2) + (d− 1
2)(1− d)

↔ (1 − d)(1 − k)2(d − 1
2) + k(1 − k)(1 − d)(ρd − 1

2) − (d − 1
2)(1 − d) > δ[(1 − ρd)(1 −

k)2(d− 1
2) + k(1− k)(1− d)(ρd− 1

2)− (1− ρd)(d− 1
2)]

We got
(1− ρd)(1− k)2(d− 1

2) + k(1− k)(1− d)(ρd− 1
2)− (1− ρd)(d− 1

2) < 0

So
v∗ST < v∗

↔ δ >
(1−d)(1−k)2(d− 1

2 )+k(1−k)(1−d)(ρd− 1
2 )−(d− 1

2 )(1−d)
(1−ρd)(1−k)2(d− 1

2 )+k(1−k)(1−d)(ρd− 1
2 )−(1−ρd)(d− 1

2 ) = 1−d
1−ρd(

(d− 1
2 )(k−2)+k(1−k)(ρd− 1

2 )

(d− 1
2 )(k−2)+

k(1−k)(ρd− 1
2 )

1−ρd

)

We have k(1−k)(ρd− 1
2 )

1−ρd > k(1− k)(ρd− 1
2) so (d− 1

2 )(k−2)+k(1−k)(ρd− 1
2 )

(d− 1
2 )(k−2)+

k(1−k)(ρd− 1
2 )

1−ρd

< 1

So 1−d
1−ρd(

(d− 1
2 )(k−2)+k(1−k)(ρd− 1

2 )

(d− 1
2 )(k−2)+

k(1−k)(ρd− 1
2 )

1−ρd

) < 1−d
1−ρd < δ according to hyp. 3

Finally, we always have v∗ST < v∗

5.7 Comparison of the two cases
We now try to find the sign of ATL1(v)−ATL2(v). In particular, we are interested in situ-
ations where ATL1(v) > ATL2(v). Since we have v∗ > v∗ST , we always have (1−δ)v∗−m

2 >

(1− k)(1− δ)v
∗
ST−m

2 and consequently a sufficient condition for ATL1(v) > ATL2(v) is :

−γ(1− k) + 1−δ+k(d+δ−1)
d+δ−1 (3

2γ − 2dv0) + 2kdv0(dv0
γ
− 1) + (1− δ)M−

dv0+ γ
2

d+δ−1
2 < 0

↔M 1−δ
2 < γ(1− k)− 1−δ+k(d+δ−1)

d+δ−1 (3
2γ − 2dv0)− 2kdv0(dv0

γ
− 1) + (1− δ) dv0+ γ

2
2(d+δ−1)

↔M < 2
1−δ [γ(1− k)− 1−δ+k(d+δ−1)

d+δ−1 (3
2γ − 2dv0)− 2kdv0(dv0

γ
− 1)] + dv0+ γ

2
d+δ−1

The previous condition is particularly interesting if we have
2

1−δ [γ(1− k)− 1−δ+k(d+δ−1)
d+δ−1 (3

2γ − 2dv0)− 2kdv0(dv0
γ
− 1)] + dv0+ γ

2
d+δ−1 >

dv0+ γ
2

d+δ−1

14



↔ 2
1−δ [γ(1− k)− 1−δ+k(d+δ−1)

d+δ−1 (3
2γ − 2dv0)− 2kdv0(dv0

γ
− 1)] > 0

↔ γ(1− k)− 1−δ+k(d+δ−1)
d+δ−1 (3

2γ − 2dv0)− 2kdv0(dv0
γ
− 1) > 0

↔ γ[1− k − 1−δ+k(d+δ−1)
d+δ−1

3
2 ] + 2dv0[1−δ+k(d+δ−1)

d+δ−1 − k dv0
γ

+ k] > 0

We have 1− k − 1−δ+k(d+δ−1)
d+δ−1

3
2 > 0

↔ (1− k)(d+ δ − 1)− 3
2(1− δ + k(d+ δ − 1)) > 0

↔ δ[1− k + 3
2(1− k)] > (1− d)[1− k + 3

2( 1
1−d − k)]

↔ δ >
(1−d)[1−k+ 3

2 ( 1
1−d−k)]

1−k+ 3
2 (1−k) = (1−d)[1−k+ 3

2 ( 1
1−d−k)]

(1−ρd)[
1−k+ 3

2 (1−k)]
1−ρd ]

Since 1−k < 1−k
1−ρd and

3
2( 1

1−d−k) <
3
2 (1−k)
1−ρd (because 3

2( 1
1−d−k)−

3
2 (1−k)
1−ρd = 3

2
−ρd+ρdk−kρd2−d

(1−d)(1−ρd) <

0), we got (1−d)[1−k+ 3
2 ( 1

1−d−k)]

(1−ρd)[
1−k+ 3

2 (1−k)]
1−ρd ]

< 1−d
1−ρd so, according to hyp. 3, we always got δ >

(1−d)[1−k+ 3
2 ( 1

1−d−k)]
1−k+ 3

2 (1−k) and consequently 1− k − 1−δ+k(d+δ−1)
d+δ−1

3
2 > 0

We have 1−δ+k(d+δ−1)
d+δ−1 − k dv0

γ
+ k > 0

↔ γ > k
1−δ
d+δ−1 +2kdv0

Finally, when γ > k
1−δ
d+δ−1 +2kdv0, we got γ[1−k− 1−δ+k(d+δ−1)

d+δ−1
3
2 ]+2dv0[1−δ+k(d+δ−1)

d+δ−1 −k dv0
γ

+
k] > 0 and consequently :

2
1−δ [γ(1− k)− 1−δ+k(d+δ−1)

d+δ−1 (3
2γ − 2dv0)− 2kdv0(dv0

γ
− 1)] + dv0+ γ

2
d+δ−1 >

dv0+ γ
2

d+δ−1

In conclusion :
ATL1(v) > ATL2(v) whenM < M∗ = 2

1−δ [γ(1−k)− 1−δ+k(d+δ−1)
d+δ−1 (3

2γ−2dv0)−2kdv0(dv0
γ
−

1)] + dv0+ γ
2

d+δ−1 (sufficient condition)
In addition dv0+ γ

2
d+δ−1 < M∗ when γ > k

1−δ
d+δ−1 +2kdv0 (sufficient condition)
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