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Abstract

This paper theoretically examines the impact of conservatism on the
asset price in an asset market allowing for strategic interactions among
traders. Due to the trades coming from conservatism traders contain
less informational content, the asset price is shown to be less informative
in the presence of conservatism traders. In addition, this paper shows
that the market liquidity increases as the proportion of conservatism
traders increases. With mark to market accounting replacing the con-
servative accounting practice, the asset price will be more informative
and the market liquidity will be reduced. From the perspective of the
informativeness of the asset price, the results of this paper support mark
to market accounting.
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1 Introduction

Accounting conservatism requires more verifiability for the recognition of
gains than for the recognition of losses. An extreme form of accounting con-
servatism is described in the adage ”anticipate no profit, but anticipate all
losses” (Bliss (1924)). A large body of empirical research has documented
conservatism in accounting and offer explanations for the existence of con-
servatism. For example, Basu (1997) examined the existence of conservatism
empirically and he found that the earnings reflect bad news more quickly than
good news. Watts (2003a, 2003b) summarizes the empirical evidence on the
existence of conservatism and presents various explanations for conservatism
in accounting.

However, few articles examine the impact of such conservative accounting
practice on the financial markets. Recently, the working paper by Dierker
(2006) provides a theoretical explanation of accounting conservatism used as a
means to avoid speculative bubbles and overvaluation. He shows that the con-
servatism can hurt market efficiency if the financial market is in a frictionless,
perfectly efficient state. With a short sale constraint, the market is prone to
overvaluation and he shows that in such a market environment, conservatism
can actually improve market efficiency. Another working paper in this area
is Yu et al (2011) who empirically examine the relationship between conser-
vatism and informational efficiency in Chinese stock markets. They found a
positive relationship between conservatism and stock price informativeness.
Their empirical evidence supports the view that conservatism makes earnings
more informative and price contains more information about future earnings.

This paper extends the framework of Kyle (1985) to examines the impact of
conservatism on the asset price and market liquidity in an asset market allowing
for the strategic interactions among traders. It proves that conservatism causes
the asset price to be less informative although it can also increase the market
liquidity.

Specifically, consider a firm that adopts accounting conservatism in its prac-
tice. Since conservatism requires more verifiability for the recognition of gains
than for the recognition of losses, at any point in time, accounting earnings
numbers do not incorporate the expected future profits from the positive net
present value projects until these profits are realized while the expected fu-
ture losses from the negative net present value projects are often recognized
in the current accounting earnings. This means that the accounting earn-
ings numbers underestimate the asset’s payoff (economic earnings). Rational
traders can correctly figure out the economic earnings and the asset’s pay-
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off by taking into account the conservatism practice in the firm’s accounting.
However, there is another group of traders who regard the accounting earnings
as the asset’s payoff (or economic earnings), hence, they underestimate the
asset’s payoff. For the sake of the discussion in this paper, they are called
conservatism traders.

In a one-period model with the asset of the accounting conservatism firm
as the only asset and one market maker. The payoff of the asset is assumed
to be normally distributed. Since rational traders can correctly assess the
economic earnings of the conservatism firm, they have correct prior knowledge
about the mean and variance of the normal distribution of the asset’s payoff.
However, conservatism traders underestimate the mean and variance of the
normal distribution of the asset’s payoff. This is because they regard the
accounting earnings as the asset’s payoff (or economic earnings) and accounting
earnings underestimate the mean and variance of the asset’s payoft.

There are also noise traders in the market who trade for the liquidity rea-
sons. Hence, their demand for the asset is assumed to be random.

Before any trade takes place, rational and conservatism traders receive an
informational signal about the asset’s payoff. Both rational and conservatism
traders rationally update their conditional mean about the asset’s payoff given
their prior knowledge about the asset’s payoff. Rational and conservatism
traders submit their market orders for the asset to the market maker. Their
market orders are generated from the maximization of their expected profits.
The market maker observes the aggregate demand from all traders but not
individual demand. The market maker sets the asset price equal to the ex-
pected asset’s payoff conditional on the observed aggregate demand for the
asset. Here, the market maker provides the liquidity to the market and the
cost of doing so is assumed to be zero. The objective of rational and conser-
vatism traders is to maximize their expected profits. Traders are assumed to
be risk neutral.

This paper shows that as the proportion of conservatism traders increases
the asset price becomes less informative. In addition, this paper shows that
the asset price becomes less volatile and the market liquidity increases as the
proportion of conservatism traders increases. With mark to market accounting
replacing the conservative accounting practice, conservatism traders no longer
exist. Hence, the results of this paper suggest that mark to market accounting
improves the informativeness of the asset price by eliminating the uninforma-
tive trades coming from conservatism traders. In addition, the results of this
paper also suggest that the market liquidity will decrease under mark to mar-
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ket accounting. This is because the net demand contains more informational
content after eliminating conservatism traders. Furthermore, the asset price
will become more volatile with mark to market accounting. This is due to the
absence of conservatism traders whose prior estimate of the variance of the
asset’s payoff being smaller than informed rational traders. From the perspec-
tive of the informativeness of the asset price, the results of this paper support
mark to market accounting.

The remainder of the paper consists of three sections. The next section
describes the framework of the model and presents the equilibrium of the
model. Section 3 analyzes the impact of conservatism on the informativeness
of the asset price and on the market liquidity. The concluding remarks are
presented in Section 4.

2 The Model

Consider a one-period model of an asset market with one asset and one
market maker. The market maker supplies the liquidity to the market. The
cost of doing so is assumed to be zero for the simplicity. All traders submit
their market orders for the asset to the market maker. There are three types
of traders: rational traders, conservatism traders and noise traders. Rational
traders have correct knowledge that the payoff of the asset as normally dis-
tributed with the mean of § and variance of o2. Conservatism traders regards
the payoff of the asset as normally distributed with the mean of 6, and vari-
ance of 02, where , < § and 0? < o2. The underestimation of the mean and
variance of the distribution of the asset’s payoff is due to the fact that con-
servatism traders regard the accounting earnings as the asset’s payoff. Since
conservatism in accounting requiring differential verifiability of gains versus
losses, under the accounting conservatism practice, at any point in time, ac-
counting earnings numbers do not incorporate the expected future profits from
the positive net present value projects until these profits are realized while the
expected future losses from the negative net present value projects are rec-
ognized in the current accounting earnings. Consequently, the accounting
earnings underestimate the mean and variance of the asset’s payoff (economic
earnings). In other words, conservatism traders underestimate the mean and
variance of the normal distribution of the asset’s payoff.

Noise traders trade based on their liquidity needs. Their demand for the
asset is a random variable (denoted as x), which is normally distributed with
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the mean of zero and variance of 2.

No trader knows the payoff of the asset but rational and conservatism
traders receive an informational signal about the asset’s payoff before any
trade occurs. This informational signal is modeled as S = 6 + € where € is
normally distributed with the mean of zero and variance of o2. The random
variables 6, € and x are mutually independent.

After receiving the informational signal about the asset’s payoff, rational
traders updates their conditional mean about the asset’s payoff according to
the following:

E(0](S,r)) =0+m (S —90), (1)

2

where the parameter r indicates rational traders and ng = 020—4?02 The deriva-
2] €

tion of equation (1) follows from the results of Theorem 1 of Appendix. Sim-

ilarly, conservatism traders update their conditional mean about the asset’s

payoff according to

E(0](S,¢)) = 0.+ (S —7.), (2)

where the parameter c¢ indicates conservatism traders and 7. =
that n. < ny (due to o>

C

#. Note
< 03). Equation (2) is derived from the results
of Theorem 1 of Appendix. Note that accounting conservatism traders also
rationally update their conditional mean about the asset’s payoff given their
initial beliefs about the mean of the asset.

Note from equations (1) and (2) that the conditional mean of the asset’s
payoff for conservatism traders is smaller than that for rational traders when
the informational signal is bigger than the expected asset’s payoff; and it is big-
ger than that for rational traders when the informational signal is sufficiently
smaller than the expected asset’s payoff so that 0—0.41(S—0)—n.(S—0.) < 0.

Both rational and accounting conservatism traders are considered as in-
formed traders. It is assumed that there are N informed traders. The pro-
portion of informed traders being conservatism traders is denoted as f, where
fel0,1].

The market maker behaves competitively. After receiving the aggregate
demand of all traders, he sets the asset price equal to the expected asset’s
payoft conditional on the observed aggregate demand for the asset. The asset
price is denoted as P and the aggregate demand is denoted as D. Hence, the
asset price is determined by the following equation:

P =E6|D). (3)
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The equilibrium is characterized by the following: (a) Given the asset pric-
ing rule stated in equation (3) and taken into account the impact of his market
order on the asset price and on other traders’ market orders, trader ¢, where
i€{1,2,..,N}, of type j, j = r, ¢, chooses his market order (denoted as X;;)
to maximize his expected profit

max [E(01(5,4)) — E(P[(S, Xi5) )] Xij, (4)
where E(0((S,7)) = E(@(S,r)) if j = r; and E(0|(S,5)) = E@](S,c))
if j = c. Furthermore, where E(P|(S,X;;)) = E(@|D). (b) Given all the
equilibrium market orders coming from all traders, the market maker sets the
asset price equal to the expected asset’s payoff according to equation (3).

Note that traders are risk neutral in this framework. The following solves
the equilibrium strategies for rational and conservatism traders, and the equi-
librium asset price.

Denote the total number of conservatism traders as N, and the total number
of rational traders as N,. Hence, N = N, + N.. Assume that the equilibrium
strategies for rational and conservatism traders are linear functions of the
informational signal. That is,

Xir = Gy + birsa (5)
fori=1,2,..,N,. And
Xin = @ic + b5, (6)

for i = 1,2,.., N.. Also assume that the equilibrium asset price follows the
linear pricing rule:
P=pu+ D, (7)

N, N.
where D = Y~ X, + > X, + «; and all the coefficients p, A; a; and b;, for

1=1,2, .., Nz,,;lam,andlbilc (for i = 1,2,.., N.) are to be determined later.

Substituting equations (1), (2), (5), (6) and (7) into the optimization prob-
lem (4), it follows that the first order condition for the optimization problem
(4) is as follows:

94‘779 (S - 9) _M_)\(QXir+27]:[;1(anr+ban)+ZNcl(anc+bncS)) = 07 (8)
n#i n=

and

_ _ N, N,
Oct1ne (S — 0c) —pu—A(2Xpe+ E et (@netD,0S) + E 1(am+bm5’)) =0 (9)
n#k n=
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Again, substituting equation (5) and (6) into equation (8) and (9) respec-
tively, it follows that

O —p =m0

(i = /\ : (10)
and
b= _p (11)
ij \ ;
N, Ne N Ne _ _
where A = > ayr + D apey, B = Y by + > bpe; and where 6; = 6, and
n=1 n=1 n=1 n=1

n; = np when j = r;and éj =4, n; = 1. when j = c.

Notice from equations (10) and (11), that for i # i, a;; = ay; and bi; = by,
for the same j € {r,c} (the same type of traders). Hence, let a;. = a,, b;, = b,
when j = r; and a;. = a., bjc = b, when j = c¢. Equations (10) and (11) imply
the following four equations are true:

0—p—ned —Nf (6. — 0+ neb — n.0.)

= 12
o AN +1) ’ (12)
0. —p—nb.— N1 — f) (0 — 8, —ngb + n.H.
0, = K= ( f) ( Mo + 1 ) : (13)
AN +1)
770+(1+Nf>(779_770)
= 14
br AN +1) ’ (14)
. N(L- w10
Ne — - No — Ne
= . 1
b AN+ 1) (15)
Using equation (3),
P = E@|A+BS+x=0D) (16)
_ Bl _

Using equations (7) and (16) along with the definitions of A and B, one
can show that

N:§+Nf(1_nc)(g_gc)+N2f§c<1_f)(779_nc)a (17)
and
o2 202( — fne + )’ — N 204( — fno+ f1e)> =0
z N1 s "o Mo Me N1 o \Mo o Ne) =Y,

(18)
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where 0% = o} + 2.

Note that A is determined by equation (18). Since 7. < 74, it is true that
there exists at least one positive root from equation (18). Hence, the positive
root from equation (18) is used to ensure that the second order condition of
the optimization problem (4) holds and ensure that the equilibrium price is
increasing in the total demand for the asset.

Since all traders of the same type have the same equilibrium strategy, the
equilibrium market order for rational and conservatism traders are denoted as
X, and X, respectively. Using equations (5) through (7), (12) through (15),
(17) and (18), the equilibrium strategies for rational and conservatism traders,
and the equilibrium asset price are computed as the following;:

N2f0c(1g — ne) (f — 1) + (N.f (116 — 1) + 1) (S — 0)

Ar = AN +1) - (19)
~ N(fne— fne—no)(S = 0) + N?fBc(ng — ne)(f — 1)
Xe = AN T 1) (20)
. nC(S—QC))\—I-@c— 9’
N(ng —nof +nef)(S —0)

P = 0+ X+ (21)

N+1 ’

where A is described in equation (18).

Note from equation (21) that the expected asset price equals to the ex-
pected asset’s payoff.

Furthermore, from equations (19) and (20) that the following is true :

1
A
Hence, the demand for the asset coming from conservatism traders is

Xr - Xc - (5 - 50 + 779(5 - 5) - nc(S - 50)) . (22)

smaller than that coming from rational traders when the informational sig-
nal is bigger than the expected asset’s payoff; however, it is bigger than the
demand coming from rational traders when the informational signal is suffi-
ciently smaller than the expected asset’s payoff so that the right hand side of
equation (22) is negative. The reason for this is because the conditional mean
of the asset’s payoff for conservatism traders is smaller than that for ratio-
nal traders when the informational signal is bigger than the expected asset’s
payoff; and it is bigger than that for rational traders when the informational
signal is sufficiently smaller than the expected asset’s payoff so that

0—0.4+n(S—0)—n.(S—0.) <0.
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The next section analyzes the impact of conservatism traders on market
liquidity and the informativeness of the asset price.

3 The Results

This section shows that as the proportion of conservatism traders increases,
the asset price becomes less informative. It also shows that the asset price
becomes less volatile and the market liquidity increases as the proportion of
conservatism traders increases. The following begins with the discussion on
the market liquidity.

The market liquidity is defined as the extent to which one unit of excess
net demand for the asset move the asset price. The excess net demand for the
asset is the difference between the net demand for the asset and the mean of
the net demand (i.e. D — A — B@). In this framework, it is measured by %,
which is the amount of excess net demand needed to move the asset price by
one dollar.

Taking the derivative of equation (18) results in the following equation:

ax 2 (NLH)Q (n9 — fno + fne) (ne —ne) (Aog — op)
af 27 (o — fno + fne)’ 0% + 30222

. (23)

Note from the result of Lemma 1 in the appendix that Ao — o5 < 0. This,
together with equation (23), implies that % < 0, This means that the market
liquidity increases as the proportion of conservatism traders increases. This
result is stated in the following proposition.

Proposition 1. The market liquidity increases as the proportion of conser-
vatism traders increases. That s, % < 0.

The intuition behind this result is as follows. In the standard model of Kyle
(1985), the informed traders have incentive to make the market less liquid so
that they can capture more benefit of their received informational signal. In
other words, the asset price is more sensitive to more informative net demand
(i.e., higher \). This suggests that the market liquidity is lower when the net
demand is more informative. Here, due to the conservatism traders’ conser-
vative prior beliefs about the asset’s payoff, as the proportion of conservatism
traders increases, the excess net demand contains less informational content
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and consequently, the market liquidity increases. This is consistent with the
above intuition in the model of Kyle (1985).

Furthermore, since conservatism traders’ prior belief about the variance of
the asset’s payoff is smaller than rational traders’ prior belief, in responding
to the informational signal, the presence of conservatism traders causes the
asset price to fluctuate less than rational traders do. Hence, the variance of
the asset price decreases as the proportion of conservatism traders increases.
This can be seen from the following computation. Using equation (21), the
variance of the asset price is computed as the following:

N2 (1 — nof + nef)’ (o2

Var(P) = Mo,> + N+ 1) op +0?). (24)

Taking the derivative of equation (24) yields the following: for K = ng —
n@f + ncf7

d(Var(P)) _,, ( N ) (e — no) K <a§ 2o <U%V_ A5) ) , (25)

df N+1 30’127)\2—1- (ﬁ)2J§K2

which is negative due to 1, < 1y or o > o2. This result is stated in Proposition
2 below.

Proposition 2. The variance of the asset price decreases as the proportion of

conservatism traders increases. That is, % < 0.

To examine the impact of conservatism traders on the informativeness of
the asset price, the difference between the posterior variance of the asset’s pay-
off conditional on the asset price and the posterior variance of the asset payoff
conditional on the informational signal is computed. This difference is shown
to increase as the proportion of conservatism traders increases. Specifically,
the derivative (with respect to f ) of Var(0|P)—Var(0|S) is computed from
equation (21) as, (see the appendix for the detailed derivation of the following
equation)

d(Var(0|P)—Var(0]|S))
df

2 (25)" (m0 = n)AKo2oh | K (525)" (3031 — 208) + 3020

(26)

(30202 + (35%5)" 02 2) (X202 + (Niﬂfggm)z
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Note from the result of Lemma 1 in the appendix that 303\ — 20, > 0.
This, together with the fact that n. < ny, implies that

d(Var(@|P)—Var(@]S))
df

(see equation (26)). This means that as the proportion of conservatism traders

>0

increases, the asset price becomes less informative. The reason for this is be-
cause the market orders coming from conservatism traders have less informa-
tional content. The following proposition states this result.

Proposition 3. The asset price is less informative as the proportion of con-
d(Var(€|P3lJ:Var(o9|S)) > 0.

servatism traders increases. That is,

The results of Proposition 1, 2 and 3 suggest that the asset price will
be more informative, the asset price will be more volatile and the market
liquidity will decrease if the conservative accounting practice is replaced with
mark to market accounting. This is because with mark to market accounting,
conservatism traders will no longer exist and the uninformative trades coming
from conservatism traders are eliminated. As a result, the net demand contains
more informational content. From the aspect of the informativeness of the asset
price, the results of this paper support mark to market accounting.

4 Concluding Remarks

This paper theoretically examines the impact of conservatism on the as-
set price’s informativeness and market liquidity in an asset market allowing
for strategic interactions among traders. Due to conservatism traders hav-
ing a smaller prior belief about the variance of the asset’s payoff than rational
traders, the asset price is less volatile as the proportion of conservatism traders
increases. Furthermore, the asset price is shown to be less informative in the
presence of conservatism traders. This is because the trades coming from
conservatism traders contain less information content, In addition, this paper
shows that the market liquidity increases as the proportion of conservatism
traders increases.

With mark to market accounting, conservatism traders no long exist. Mark
to Market accounting eliminates the uninformative trades coming from con-
servatism traders and consequently improves the informativeness of the asset



188 Accounting Conservatism, Market Liquidity ...

price. Furthermore, with mark to market accounting, the market liquidity
will decrease. This is because the net demand contains more informational
content with mark to market accounting. Furthermore, with the absence of
conservatism traders whose prior estimate of the variance of the asset price
being smaller than informed rational traders, the asset price becomes more
volatile. The results of this paper support mark to market accounting from
the perspective of the informativeness of the asset price.
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Appendix

Theorem 1: If the random variables X* and Y* are jointly normally
distributed, then

Cov(X*, V™)

EX*|Y"=Y)=FEX"
(X7 ) * Var(Y*)

(Y — EY™)

and
[Cov(X*,Y*)]?
Var(Y*)

Var(X*|Y*=Y) =Var(X") —
(See Hoel, p.200).
Lemma 1: The following two inequalities are true:
oz — oy <0, (27)

and
305\ — 20 > 0. (28)

3
Proof. If A = (%g, then the left hand side of equation (18) becomes o2 <§> ,
S S

which is bigger than zero. For the parameter A to solve equation (18), it must
4

be the case that \ < Z—S Hence, the inequality (27) must be true. Furthermore,
S

if A = ;;Lé‘, then the left hand side of equation (18) is negative. Hence, the

S

inequality (28) must be true. O
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Derivation of equation (26): Using Theorem 1, the following two equa-

tions are obtained:

and

Equation (26) follows from equations

4
Oy

2 27
o5 + 0¢

Var(0|S) = (29)

s (325)° (o + fe — fro)”

2202+ (25)° (o — mof +nef)” 02
(2

9) and (30). 0

Var(0|P) = o5 —

(30)
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