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Abstract

The design of accounting rules by the international stathdatters takes place in
consideration of the tradeoff between relevance and iigtiabAn example for
this tradeoff is the standard setting-decision betweearvédue accounting - asso-
ciated with more relevant information - and historical castounting - associated
with reliable information. This paper examines in which viag decision of a
standard setter between fair value and historical costuatow is influenced by
the uncertainty of the underlying assets, if the standattérseants to minimise
the social costs of his standard setting-decision. For tiadyais the paper uses
on a first stage a common signalling model: Good firms sigref firm type to
an analyst by using accounting discretion. On a second s$tegeesulting sig-
nalling costs are compared with the analyst’s costs forrdeteng the firm type
by using his own analysing technology. The standard settrdingly chooses
the accounting rule that minimises the social costs.

JEL-Classification: C72, D82, M41



1 Introduction

Accounting rules are designed in a field of conflict, whichwsap in the trade-
off between relevance and reliability. This tradeoff isadissed in both the IASB-
and the FASB-framework.In the standard setter’s opinion relevance means that
the information conveyed by the accounting system has iméeie@n the deci-
sions of investors. In this context forward looking infortioa is of special in-
terest. Because the future is always connected with unieBrttis objective is
in a permanent conflict with the standard setter's secondctibg, which is to
convey reliable accounting information. Reliability igenpreted in the way that
the management has little discretion concerning the red@tcounting numbers.
This objective is rather achieved by using past information

A prominent example for the relevance-reliability-tratfes the discussion
about fair value vs. historical cost accounti@n the one hand fair value ac-
counting delivers relevent forward looking informationn @e other hand it is
comparatively easy to manipulate the reported fair valustdrical cost account-
ing in contrast is difficult to manipulate but it does not ceywforward looking
information to the users of financial statements.

In this paper the accounting information will be used forunadion purposes.
That means an analyst uses the accounting report — eithed lbasfair value ac-
counting or on cost accounting —in order to determine thealae. The decision
to base the report either on fair values or on historicalcssimplemented by a
standard setter. The standard setter faces the tradeofilaEs above: On the one
hand the use of fair value accounting enhances the valuatamess. On the other
hand fair value accounting makes a manipulation of the tegasier so that the
valuation process is hindered. In this situation cost aesting could be the better
alternative. It is apparent that the standard setter'samtbetween fair value and
historical cost accounting may be influenced by the unasstanf the environ-
ment: In a relatively certain environment it can be expecthed the use of fair
values generates value relevant information without allgwoo much manipu-
lation. If the environment becomes extremely uncertainvéwer, the use of fair
values may allow too much discretion. Then, the standatdrsetay implement
accounting rules based on cost accounting.

To sum up the preceding discussion: This paper gives arioriwvhat kind of
influence the degree of uncertainty has on the standardggitocess. Therefore
it analyses the standard setter’s decision to implemeneaifspaccounting rule
— fair value accounting vs. historical cost accounting qesttiio the uncertainty

1Both standard setters mention relevance and reliabilitygaslitative characteristics” at a
prominent position within their frameworks. For the IASBxdinework see F26 ff. For the FASB-
framework see SFAC No. 2, par. 46 ff.

2See e. gPenman(2007) andKrumwiede (2008).
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of the underlying economic environment. The standard isgttecision is depen-
dent on the ability of the accounting rules to enhance theatein process on the
one hand and not to allow too much discretion on the other .h@hid tradeoff is
appreciated by the standard setter as he chooses the ficisiiefaccounting al-
ternative, i. e. the standard setter prescribes fair vataeumnting if the signalling
costs are low enough but he prescribes historical cost atiogpif the social costs
of signalling become to expensive.

On the first stage the paper deals with a common signalliogiem: Good
firms signal their type to an analyst by using accountinggyoliThe resulting
signalling costs of this first stage are determined subgetité uncertainty of the
assets in question. On the second stage these signallitgjazescontrasted with
the analysts’s costs for implementing his own analysingretogy. As a result of
this comparison the standard setter chooses the accounkenghich induces the
lower social costs. Whereas typically the focus is on thpaese of the capital
market to the signalling-activities this paper conceesain the standard setter’s
considerations.

The literature to the subjects addressed in this paper igotdnA discussion
about arguments for using fair value accounting or hisébreost accounting is
found in Penman (2007) and the limits for the recognition of very speculativ
transactions in financial statements are discuss@etfman (2003). A paper by
Laux / Leuz (2009) highlights the pros and cons of fair value accounsigginst
the background of the recent financial crisis. The consexpgeaf valuing inven-
tory at historical cost or at fair value is discussedR®sis / Stocken2007). The
capital market literature that examines the usefulnesaiof/élue accounting in-
formation to investors is broadly summarizedllgndsman (2007). The model
described in this paper uses on a first stage a signalliniglggto A paper by
Chaney / Lewis(1995) provides a bases for the model used here. The pagsr dea
with the consequences of earnings managements for the flira uader the as-
sumption that the managers and the investors are asymaitiidormed. Well
established in the signalling-literature is a modelHyghes / Schwart1988),
which examines the possibility for firms to communicate the fiype by using
the LiFo- instead of the FiFo-method. There are further papéich address
earnings management and allow for the deliberate use ofpulatéd reporting,
among these arderrecchia (1986),Lambert (1984),Lee / Li (2006) andTrue-
man / Titman (1988). Another paper bidealy / Wahlen(1999) deals explicitly
with the implications of earnings management for the stethdetting-process.
Other papers byWoodlock / Young(2001) andDye / Sridhar (2004) deal with
the mentioned trade-off between relevance and reliabiktygood example for
this tradeoff is the accounting for brand ass&tallapur / Kwan (2004) empiri-
cally examine the value relevance and reliability of brasskss in the U.K. They
find that brand assets are value relevant despite manageestives to overstate
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them and that there are substantial differences in the eafehe error in brand
valuations of firms with different levels of contracting entives. Theallapur /
Kwan (2004) paper is interesting concerning the discussionisngéper because
it analyses the ambivalent consequences of taking ratleertain brand assets on
the balance sheet.

The paper is organised as follows: in section 2 the assunmgptised in the
model are presented. Section 3 presents the results of tdelmd®his is car-
ried out in different stages: First the model is evaluatedkeuperfect information
serving as a benchmark. Second the model is evaluated usytensgetric infor-
mation: For a start there is established a reporting equilibbased on a constant
level of uncertainty. After that the level of uncertaintyégarded as variable and
the consequences of this assumption for the reportingibguih are discussed.
At last the signalling-costs resulting from the reportimgigibrium are compared
to the costs induced by using the analyst’s technology. Tdredard setter chooses
the alternative which induces the lower social costs arettehis standard setting
decision accordingly. Section 4 summarizes the findingh@paper.

2 The model

The model consists of three players: a firm, an analyst, wh@sents the role of
the capital market, and a standard setter. The model cdwexs points in time.
At ¢t = 0 the firm acquires an asset. The asset generates a cashijpat{ = 2
given by the following process:

Xj=p;+¢ (1)

The error terne; is normally distributed and has an expected value of zero and
a variance ob2. The variance is dependent on the nature of the acquiretl asse
For quite certain assets — think of a manufacturing facdity. — the variance is
low, for assets in a rather uncertain environment — think &DRactivities e. g. —
the variance is higher. The expected value of the cash flowrged by the asset
att = 2 can take two values: The expected value can be high ¢r low (i.1.). In
the first case the asset exceeds expectations, in the sezsmthe asset performs
poorly resulting in a low expected value. Overall, the disition of the cash flows
of a good asset are characterised by the parametgrs-¢), while the parameters
of a bad asset are characterised by, ¢%). The prior possibility of generating a
high (low) expected value is denotedy (p;). Itis assumed that; < 0.5. This
assumption guarantees the existence of a separatingteguiii® The analyst is

3See the calculations in appendix A.



aware of this probability and he also knows about the uniceytaf the asset’s
cash flows, i. e. the variance of the cash flows. Further itssmgd that the firm
acquires the asset on a perfectly competitive market sottieapurchase price
equals the present value of the expected cash flows-di, i. e. pH'“H(J{ST‘)fH)'”L.
The asset is recognised on the balance sheetdi with that amount.

At t = 1 the firm learns more about the future prospects of the assetihe
firm gains the information if the expected value of the casiv vt = 2 is high
(ug) or low (uz). At ¢t = 1 the firm has to prepare a financial statement. This
financial statement includes a report about the asset. @ingehe report there
are two alternatives: It can be based either on fair valuetatng or on historical
cost accounting.

After the accounting report is issuedtat 1 the analyst values the firm by
using a simple expected-value-calculation, i.e. he cosththe expected cash
flows for periodt = 2 of an asset with high or low cash flows with his estimates
concerning the probability of looking at a "good” or a "bad'fi.

If historical cost accounting is used the firm reports theesaaiue as in period
t = 0. In this case the analyst gains no information at all aboutyhpe of the
asset it = 1. Thus the only way for the analyst to value the firm is to corabin
the expected cash flows with the prior probability of buyingpad or a bad asset.
When using fair value accounting in contrast it is possibletfie firm to deliver
a report att = 1 that may deviate from the initial purchase price. This répor
communicates the expected value of the cash flowg -er 1., — to the analyst.
This can be helpful for the analyst to update his believeshdfreport signals a
good asset the corresponding probability rises, whichicafgs a higher market
value.

On the one hand the report has the ability to improve the ntarkaluation
process, but on the other hand the use of accruals impligsages. The use of
estimates allows for accounting discretion. This fact onporated in the model
as follows: The firm may deliver a repoft; which can deviate from the true
expected valug; by the use of accounting discretion. The difference between
report and the true expected value is denoted,gnd can be interpreted as the
degree of discretion performed by the firm. Thus, Ryrapplies:

Rj = Hj + 5]' (2)

However, a deviation from the true expected value is notdf@est. A manip-

4This is a kind of prototypical historical accounting as ngairment rules are explicitly ap-
plied. Alternatively you can think of a case where the dejate@m in the first period is large
enough — and the corresponding cash flows in the case of a bataae high enough — so that
there is no indication for an impairment.



ulated repoftinduces costs[(%“"(éj, a?%)), generated by time and effort required
in order to convince the auditor that the report should béfieet for examplé.

On the one hand these costs increase when the diffedeigcews which implies:

Man(§. 52 . .
acjaiﬁ’) > 0. On the other hand these costs for manipulation decrease whe

the uﬁcertainty of the transactions rises, i.e. the costeedse with an increase
of variances?. This can be explained as follows: Manipulation in an exggm
certain environment is very difficult and more expensiventhanipulation in an
uncertain environment. If the cash flowstat 2 deviate extremely the specifi-
cation of a point estimate at= 1 is very difficult so that it becomes easier and
cheaper to manipulate. Look e.g. at a provision for a lawdtithere is little
uncertainty left about the amount of the provision, becdheee is already a final
judgement to pay a certain amount, the recognition of a mdiffeamount could
hardly be justified. At the outset of a lawsuit, however, elifint outcomes are
possible. Then, there is discretion for the managementtirihning the proba-
bilities for certain possible scenarios, so that manipaiteis hard to detect for the
auditor. Concerning the cost function this implieagw < 0. For the sake
of simplicity | use the following cost function:

CMan (5, 0%) =

— 07, (3)

wherecM” is an arbitrary positive contant.

In order to analyse the incentives for the manager to maatpuhe report —
with the intention to be taken for a firm with a good asset — weshia examine the
manager’s objective function. We assume that the obje@tivetion is linear in
the (expected) firm values of the periads 1 (V;;) andt = 2 (V;,).” The amount

5The way the firm reports at= 2 is irrelevant in this model becausetat 2 the market is able
to observe the cash flows, so that no accounting informasioeéded at that time. Nevertheless
it should be pointed out that the proposed type of accoumting= 1 does not necessarily imply
a violation of the clean-surplus-relation. If the report at 2 (Rf) meets the following condition:
R? = ¢; — §;, the clean-surplus-relation is not violated. The sum ohlseports isu; + €; which
equals the cash flow at= 2. But again: the report at= 2 is not used for valuation purposes.

SReasons why manipulated reports induce costs can be fognih&rueman / Titman(1988)

p. 135 f., where the manipulated report is originated by ine@moothing. In other papers costs
are induced because the report implies consequences nongéne tax base, so that a higher
report means higher tax payments. See €hianey / Lewis(1995), p. 325.

’The assumption that the management’s compensation is ar lawembination of two (ex-
pected) firm values, is an assumption often used in litegaflinis assumption can be justified by
the fact that at least considerable parts of the compemsatithe top management are variable
and these variable parts are typically based on the firm'&et@alue or on accounting numbers.
See e.gHughes / Schwart£1988), p. 45Miller / Rock (1985), p. 1041Chaney / Lewig1995),

p. 328.



of the value-based compensatid#i,(J,)), dependent on the reporting strategy
chosen int = 1, is calculated as follows:

W;(6;) = a1V;1(6;) + as Eo[Via(0;)] - (4)

The parameters,; anda, balance the weight attributed to the firm value in
t = 1 ort = 2 respectively. Moreover the following assumptions are igolpl
The investors and the managers are risk-neutral and thdreisldiscount rate is
r with » > 0. No dividends are paid until the firm is liquidatedtat 2.

Moreover the analyst is not forced to rely on the firm’s reporny case. In
fact the analyst can use his own analysing technology=atl if required. This
technology reveals the type of the asset with certainty. ddfse the adoption of
this technology induces costs denotédf’. We assume that these costs rise with
increasing uncertainty of the cash flows of the underlyirsggs. e.% > 0:
itis easier to judge the expected value in a rather certaim@rment; concerning
a rather uncertain environment the judgement becomes nifficildd and more
expensive. However, it is assumed that the costs do not griwunded with
increasing uncertainty. On the contrary the amount of thetscis assumed to
be limited. This limitation seems to be plausible, becalrgedonsequence of
an unbounded growth would be that the analysing costs rigeeaihe expected
value of the cash flows. A high uncertainty of the environmeotild eliminate
the possibility to use the analysing technology which dadseaem to be realistic.
As an example, the following cost function will be used in gaper:

n CAn
CA™(0?) = _ﬁ + Can - (5)

| summarize the characteristics of the model in the follayfigure 1:

Manager is
compensated based
on valuation in t=1

Good firm Bad firm Valuation in Valuationin
reports Ry by reports Ry by t=1 based on are realised t=2 based on

Standardsetter choosing &y choosing &, report R cash flows
prescribes fair and t=2

value accounting

Cash flows

Nature
chooses o?

Standardsetter
prescribes
historical cost
accounting

Manager is
compensated based
on valuation in t=1

and t=2

\fal;atio; in Gashifiows \jal;atio; in
tfl. ased on are realised t=2 based on
firm type cash flows

Analyst uses
technology

Figure 1: Timeline
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To begin with nature determines the uncertainty of the emvirent. Subject to
the degree of uncertainty the standard setter prescribveg@fae or historical cost
accounting. In order to ascertain which alternative rasualtower social costs the
standard setter has to balance the following decisionstbfinanager and analyst.
When prescribing fair value accounting the standard ske#teto take into account
that there are signalling cost§{’*") for the manager in order to reveal the asset
type to the analyst. When prescribing historical cost anting the standard setter
has to take into account the costs for using the analyststgogy (C“"). The
standard setter’s objective function is to minimize theigamsts C°¢), i. e.:

CSC — min{cMan; CAn} 7

by prescribing the appropriate accounting rule.

3 Results

3.1 Reporting strategy under perfect information

As a benchmark, we first take a look at the case of perfectnmdtion, in which
the analyst can obeserve the asset type. The firm value uadecpinformation
att =1 (ijff) equals the net present value of the expected cash flowss kbha
be recognised that the costs caused by a manipulated répgost a have to be
deducted from the net present value of cash flows. Concethagetting in the
model this means:

Pr_ _ M ~Man
Jj1 - (]_—|—T’) 7 (6)

It appears that under perfect information the optimal decifor the manager
is not to manipulate the report. In fact the manager will repaithfully. Every
deviation from the expected value generates costs, butmmeshange the ana-
lyst’s judgement concerning the asset type. Perfect indtion induces truthful
reporting so that neither analysing costs nor costs for puaaiion are induce#.

3.2 Asymmetric information: firm valuation

Now we consider the valuation under asymmetric informatibimst we assume
that the degree of uncertainty is fixed. The managers aremao about the type

8This result differs from the findings @haney/LewisConcerning their model it is optimal for
the manager to make the report as small as possible —i. e.rtiputate the report "downwards” —
because the report has consequences concerning the taxska€haney / Lewis(1995), p. 326.
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of their asset at = 1, the analyst can not observe the type. However, the analyst
uses the manager’s report to update his probability-asssgsconcerning the as-
set type. In doing so the prior probabilities are updatedgi8iayes’ rule. That
means:

N oL(R)pL

priLiRy) = ¢r(R;)pr + ¢u(R;)pa (7)
N ¢u(R))pu

prH|R;) = ¢r(R;)pr + ¢u(R;)pa (®)

Here¢,(R;) and¢y(R;) represent the probabilities that the repaitis re-
leased by a firm with a bad or a good asset.

As the report does not necessarily reveal the firm type wittaogy, the ana-
lyst's valuation of the firm after receiving repdit (V;1(R;)) equals the following
contingent expected value:

Vii(R;) = pr(H|R;)ve(R;) + pr(L|R;)vi(R;), (9)

wherevy (R;) andvi(R;) represent the value of a firm with a good respec-
tively a bad asset, that has released repyrtif a good firm releases repoR;,
vy (R;) e.g. is calculated as follows:

El[XH] Man 22z 4 cMan
S e e e

xJ (10)

The value of a firm with a bad asset that repdttsis calculated in the same
way.

Now consider the firm value dt = 2 after the cash flows are realised but
immediately before they are distributed. /At 2 the firm is liquidated so that the
analyst and the market achieve full information about thataamaintained by
the firm. So the value of the firm equals the dividends distebatt = 2:

Man

Via(Ry) = X; = (1+7) - - &7 (11)

J

o2

The expression contains the cash flows generated by thdlesséte costs of
a manipulated report in perigd= 1 which are accumulated for one period.



3.3 Reporting strategy in equilibrium under a constant degee
of uncertainty

The model contains two different incentives for the managerfirm with a good
or with a bad asset which influence the reporting strategguilierium. First, the
manager of a bad firm has the incentive to reduce the infooma&ontent of the
accounting report in order to increase the probability tédken for a good firm.
Second, the manager of a good firm may increase the informatintent of the
accounting report in order to prevent the bad firm from inig?

What does the reporting strategy in equilibrium look like?dn be shown
that there are in fact incentives for the bad firm to imitate hport of the good
firm in order to block the information content of the accongtiBut the manager
of the good firm has the ability to counteract these incestared to avoid such an
imitating strategy. Because the manager of the good firmles tabincrease the
manipulation until a limit is reached so that the bad mariagmitating strategy
no longer pays off this process could be described as limpbntang. And the
limit at which the bad manager does not longer follow his atiitg strategy will
be referred to as the limit reporting equilibrium (LRE).

The manager of the bad firm can try to block the informatiornveged by the
accounting by imitating the report of the good firm. Then tiyeart of a bad firm
always equals the report of a good firm and, thus,

RP = R, (12)

If the manager of a good firm manipulates by the amount,othe manager of
the bad firm has to manipulate likewise by the amount;péind, additionally, he
has to compensate for the difference between the two expeataes. Together
the bad firm has to manipulate — under consideration of egugft) — by the
following amount:

57 = O + it — (13)

This imitating strategy leads to identical and thus comghjetininfomative
accounting reports. Therefore the ex ante assessmentthb@sgset type remains
unchanged by the accounting report so that the followindiegppr (H |R}") =
pu andpr(L|R}") = py.

However, the good firm can increase the amount of manipulatiohis part
so that the bad firm her to follow this decision. So the bad fia® to increase the

%In Chaney / Lewis(1995) the managers of the good and the bad firm are faced imitfas
incentives, se€haney / Lewis(1995), p. 328 f.
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amount of her own manipulation in order to release an idehteport. Therefore
we now take a look at the bad manager’'s compensation undecperformation

(W (RET)) and under using the described imitating stratégy, (k7)) subject to

the amount of manipulation. Both functions can be found enftillowing figure

2'10

Imitating strategy

Loy SERE Limit Reporting Equilibrium
38,5 - \ /
P \ i

38,0 -

Perfect information

37,5
37,0

36,5

Figure 2: The bad manager’s compensation

Under perfect information there is no manipulation as destrated in section
3.1. Therefore the compensation function is constant. itaiing strategy under
asymmetric information results in a strictly decreasinghpensation function.
The compensation decreases with an increasing amount oputation ;..

There are two necessary and sufficient conditions for thetexce of the limit
reporting equilibrium, i. e. a separating equilibrium inialinthe firm with a good
asset releases a manipulated report whereas the firm withaslsat reports truth-
fully. The first condition ensures that the bad firm repomstifully: If the amount
of manipulation reache&/*¥, the manager is indifferent between the imitating
strategy and a truthful report which delivers a compensa®under perfect in-
formation. Beyond“#*¥ the manager of the bad firm prefers truthful reporting.

0n the figure the following parameters are used; = 50; pur = 40; py = pr = 0.5;
r=0.1; cpran = 0.05;can = 0.5; a1 = as = 0.5 undo? = 4.
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The incentive to use an imitating strategy disappears Isecan extremely high
amount of manipulation is needed to implement the imitasingtegy. Formally
the first condition concerning the bad manager can be destab follows:

WL(RY) = Wi(RL") (14)

For a perfectly informative equilibrium a second conditionst be satisfied
concerning the firm with a good asset: A report that contaisisfiicient amount
of manipulation to prevent the bad firm from imitating hasrply a higher com-
pensation for the good manager than a report that allowsntitating strategy.
The following figure shows the good manager’s compensation.

—— Perfect information

*—.._b__\
/ '\
47 (5}}1?5‘ \\\
Successfully prevemt}g\\
from imitating
26
Wy
45 -
Allow imitating
44_
T T T T 1
0 2 4 6 b4 10

Figure 3: The good manager’'s compensation

The straight line shows the compensation under perfectrimdtion. The
lower function shows the strictly decreasing compensditimetion of the good
manager if the good manager manipulates and the bad marddigersf the imi-
tating strategy. The third, medial function shows the conspéion if the manip-
ulated good manager’s report successfully prevents therfaachger from imitat-
ing. A report that allows a successful signalling by the gowhager is denoted
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asR;“. If we consider the previous considerations of the bad mamage know
that the good manager has to carry out a manipulation by tleeiahof at least
OLRE — §LRE 4 ) — py in order to prevent the bad manager from imitating.
A comparison of the compensation functions under "imigsirategy” evaluated
at zero or under the strategy "successfully preventing fneamipulation” evalu-
ated atsZ** shows that the good manager can increase his compensatiensif
able to prevent the bad manager from imitating. Formallyseond condition
concerning the good manager can be described as follows:

W (R, 07 = 0) < W(Ry, 6" = 05F) (15)
The results are summarised in the following Proposition 1:

Proposition 1: Withpy < 0.5 there exists a perfect informative limit reporting
equilibrium. The optimal reporting strategy of firms of tylpés to reportR; =
(i1, SO that the firms of type L do not manipulate in the limit repay equilibrium
(0; = 0). The optimal reporting strategy of firms of type H is to repff, =
RERE s0 that firms of type H manipulate by the amounijpf= §51F in the limit
reporting equilibrium. The manipulation has the followidgaracteristics:

—b b2 c c
LrE _ 0 b a
Ot 2a * \/4a2 a a’ (16)
with:

a = —cyan(ar +az(147)) (17)

b = cypan(—2a1pr —2a2(1 + 7)) (g — p11) (18)

a
e = TR — ) (19)
2 = (—a1prenran — a2(1 +7)caran) (i — pr)? (20)

Proof: see appendix A.

Concerning the parameters used in the illustrations as tivellsolution is:
SLRE = 4.83. In the limit reporting equilibrium the bad manager is ifielient
between a truthful report and a manipulation in the amoud8f + iy — pur =
14.83. Is the uncertainty of the environment fixed — representedy= 4 in
the example — the good manager has to overstate his repdnelgniount of at
leastd5*E = 4.83 in order to prevent the bad manager from imitating. With an
overstatement beyoni,*” the bad manager prefers to report truthfully because
in this case a truthful report guarantees a higher compiensat
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The assumption ofy; < 0.5 guarantees that a separating equilibrium exists
which allows to distinguish between firms with a good and adss®t. Otherwise
the existence of a separating equilibrium is not guaranaeeithe existence of a
pooling equilibrium is possible in which firms with good atssallow firms with
bad assets to imitate their repotts.

3.4 Reporting strategy in equilibrium under a variable degree
of uncertainty

So far the limit reporting equilibrium is based on the asstiompthat a fixed
amount of uncertainty is used in the model. In order to armetllys initial question
— what are the consequences of a different degree of unugriaith regard to
the standard setter’s decision to implement fair value stohical cost accounting
— it is important to observe modifications of the limit repogt equilibrium when
the amount of uncertainty changes. In this section | dishogsthe limit report-
ing equilibrium established in Proposition 1 changes ddpnon the uncertainty
of the asset’s cash flows. For this purpose the intersecfitimedbad manager’s
compensation function under the imitating strategy anceupérfect information
has to be calculated. This intersection is relevant to éstathe equilibrium.
Observing Proposition 1, you will notice that the amount nfertainty ¢2) and
the corresponding limit reporting equilibriuni4®¥) are related by the function
expressed in equation (18) The economic implication of this finding is that the
limiting point at which the imitating strategy of the bad nager does no longer
pay off is dependent on the degree of uncertainty of the Uyidgrassets. This
relation between? andd%% is represented by the following figure 4:

11See appendix A.
125ee equation (16) and the calculations in appendix A.
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Figure 4: The relation betweex** andas? in reporting equilibrium

The figure shows that there exists a lower liajf, .1° If the uncertainty of
the assets’s cash flows is lower there is no need for the goodgea to report
untruthfully. In a very certain environment a manipulatiorihe necessary mag-
nitude — in order to imitate successfully the bad managentasercome the
difference between the expected valugsand y; at first — creates such high
costs that the bad manager always prefers a truthful reorthe good manager
is able to report truthfully as well.

Not until the uncertainty exceeds the lower limi},;, and manipulated re-
ports become cheaper it is worthwhile for the bad manageraoipalate. After
that however the good manager starts to manipulate histregowell in order
to prevent the bad manager from imitating. It can be notited &n increase in
uncertainty always results in a higher level of manipulatio

13Using the parameters we have applied to all calculationsupw we have the following
result concerning?,,,,, the intersection with the X-axis2 ,, = 1.70.

‘min
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3.5 Consideration of social costs by the standard setter

We summarize the following intermediate result: In a vergtaia environment
(0? < 03,,,) both managers report truthfully so that the analyst catingjgish
between firms with good and bad assets. In a more uncertairoement ¢ >
o3,:,) the good manager manipulates his report in a sufficient wata manip-
ulation does not pay off for the bad manager. So the bad madage not imitate
but he reports truthfully. A distinction between good and liiams is possible
as well. So at first sight there does not seem to be a problemthe standard
setter’s point of view because the analyst is always infaratgout the firm type.

But you can put into question whether the transport of infatiom is carried
out in an effective way from an economic point of view. The fipatation be-
comes cheaper with increasing uncertainty but this in teirthé reason why the
amount of manipulation increases more and more. All in @lrésult is that the
costs of manipulation — i. e. the signalling costs that havaccepted — will rise
with increasing uncertainty. The consideration of the alocosts will be anal-
ysed from the standard setter’s point of view. In this cotioaecthe assumption
concerning the analysing technology is used. By applioaifdhe analysing tech-
nology the firm type can be determined with certainty butdfeiserates costs. The
following cost function is used in accordance with equaton

Can
CA(0?) = —021 1 + Can

Now we examine how the standard setter has to consider ti®foognanip-
ulation on the one hand and the costs for analysing on the btred in order
to minimise the social costs that are necessary to deterthenéirm type. By
prescribing fair value accounting the standard setterefotbe good manager to
manipulate if necessary and burdens him with signallingscoBy prescribing
historical cost accounting however the analyst is forceds® his own technol-
ogy to determine the firm type. For the standard setter it¢es®ary to make his
decision depending on the uncertainty of the environmenthat the social costs
are minimised. This decision is implemented by releasimg@piate accounting
standards. As the costs are dependend on the degree ofaintyeittis necessary
to determine the point beyond which the application of tlehtelogy is cheaper
than the signalling costs of the good manager. This pointbeadetermined by
equalising both cost functions:

an n CMan Can
pg - CM"=C" & py P 6?{:_0_2_'_1+0An (21)

Attention should be paid to the fact that the signalling sast the left side
of the equation only affect a firm with a good asset — i.e. theesponding
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probability ispy — whereas a firm with a bad asset always reports truthfully and
no signalling costs are incurred. The costs for analysintherright side of the
equation are incurred independently of the firm type.

Additionally it should be kept in mind that concerning thecartaintyo? and
the amount of manipulatios;*“ the relation calculated in Proposition 1 is valid.
If you insert the corresponding expression #grin equation 21 the result is an
equation which is only dependent e So the interception of both cost functions
can be determined subject#d. The following figure 5 shows the shape of both
cost functions:

Signalling costs_~~
0,6 - .
Pt
0,5 /
0,4 4 e Analysing costs
Cy.. I C
Man® ~An 03 4
0,2
01+ |
/ %
1 / U%[«.z'
u T T T T 1
0 2 4 6 g 10

Figure 5: Signalling vs. analysing costs

The cost functions intersect at a degree of uncertaintgf, .14 Concerning
an environment with a higher uncertainty the social costdawer if the standard
setter prescribes historical cost accounting which fothesanalyst to make use
of his technology.

The existence of an intersection point is subject to theovathg conditions
which are summarised by proposition 2:

Proposition 2: There exists an intersection point of thet ¢osctions for sig-
nalling and for using the analysing technology if the paréenefulfil the follow-
ing condition:

14Using the same parameters as before we get the followingtregy,, = 5.01.
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—PHCManC
% < Can (22)

Proof: see appendix B.

Summing up three intervals are constituted depending omiticertainty of
the environment: First in a very certain environment  o2,, ) the standard
setter prescribes fair value accounting; thereby the nudettipn in this interval is
so expensive that firms with both types of assets reportftrilghIn this interval
no social costs are generated. In this context you may thigkaf the accounting
for financial instruments which are traded on an active ntaakd you are able to
use this market price as the fair value in the accountingegyst

Second in an environment with an average degree of uncert@if,,, <
o? < o3,,.) the standard setter prescribes fair value accounting hskd@vever,
in this interval the good manager is forced to manipulateotis report in order
to prevent the bad manager from imitating. This guaranteststhe bad manager
reports truthfully. In this interval the social costs canthe manipulation costs of
the good manager. You could think of assets measured atdfiaie which are not
traded on an active market, so that you can not use a market @sia reference
for the determination of the fair value.

Third in a very uncertain environmenty{ > o3,,.) in contrast the standard
setter prescribes historical cost accounting. In thisruatethe signalling costs
exceed the costs of analysing so that it is cheaper to usentiigsis technology
to determine the firm type. You may think of R&D costs, where timcertainty
about the future development is so high that the deternonadf a fair value
would not be reliable.

4 Conclusion

The paper examines the influence of uncertainty on the stdrsedting-decision
between fair value or historical cost accounting. The madeld in the analysis
has two stages: On the first stage | establish the limit repgpequilibrium in a

signalling model. Subsequently the limit reporting edprilim is varied depend-
ing on a change of the underlying uncertainty and the sigptiosts are con-
trasted with the costs for applying the analyst’'s technpld®ge get the following

findings: In a very certain environment the standard settesquibes fair value
accounting and both firms with good and firms with bad assewrtéruthfully —

in this case manipulation is to expensive to be beneficiahnlenvironment with
average uncertainty the standard setter prescribes faie ecounting as well.
But in this interval the good manager has to manipulate his @gort in order to
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prevent the bad manager from imitating. From the standdtersepoint of view
this signalling however is less expensive than the apphicaif the technology. In
a very uncertain environment however the standard setscpbes historical cost
accounting. In this interval the use of the analyst’s tedbgyis more effective
than the good manager’s signalling.

A The reporting strategy in equilibrium

Proof Proposition 1:

The first condition for establishing the limit reporting édaurium is that the
manager of a bad firm is indifferent between an imitatingtegig and a truthful
report or a report under perfect information respectivélgualising both com-
pensation functions provides the result namg® or §L2F respectively:

WL(RY

ar Vi (RY) + a2 By [V (RY))
ar(pr(H|R} vy (Ry) + pr(L|R}" oL (R)
+as Eq[Via(RT)

CMan 2 1297
o (o (=205 1)

1
CM an Hr

177)
)

C an
+ag (uL+(1+r)( ](VTI (0m + pm — pir) 2)

) = Wi(Rr[)

] = CL1V£I+CL2E1[V£I]
)

]

= a1 v[ﬁl + CL2E1 [Vlgl]

+PL ( (On + pwr — pr)?

Rearranging yields:

1
(_a'lpHCMan — M PLCMan — a2(1 + T)CMan) ;6?{

a

1
+ (—2aipreman(ptmr — pr) — 2a2(1 4+ 7)epran (e — 1)) §5H
b
+ a Ha KL
1Z9H—1 T 1Z9H1 T

C1
1
+  —arprerran (i — pr)* — ao(1+ ) enran(par — pr)? s

Cc2

=0

We maintain the following result:
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The second condition for establishing the limit reportimgiébrium is that
the good manager’'s compensation is higher if he preventsatlenanager from
imitating (R;.Y) than by allowing an imitating strategyR{}). Looking at figure
3 shows, that this condition is always fulfilleddf; adopts low values which im-
plies thatr? adopts low values as well. Because firm type H is clearly ifiabte,
the compensation function under strategjy’ is located above the compensation
function under strategy?. The question is what happens it adopts higher
values: The costs for a successful signalling rise so tleattiresponding com-
pensation function declines. In this case it could be péssitat it is reasonable
for the good manager to stop his strategy to prevent the bahgea from imi-
tating and to allow that the good firm can not be distinguidinech the bad firm
instead. So we have to compare the function value undeegyrdt;;’ at point
SLRE with the function value under stratedif; at point zero. Especially we have
to look at the limit when applying high values of. If the limit under strategy
Rﬁg is larger than the function value under stratégly at point zero it is guar-
anteed that the good manager always prefers to prevent theneaager from
imitating.

The function value under stratedg}; at point zero is calculated as follows:

W (R, 0 = 0) = a1V (0 = 0) + a2 Er [V (637 = 0)]

Rearranging yields:

=a <pH1M_fr +pL1/f|_Lr) + aspiy (23)

The function value under stratedyj,’ at points5/** is calculated as follows:

lim (W(Ry, 537 = 65™)) = lim (aaVin (55*") + ax Ea[Vira(555)))

0% —00 02—00
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Rearranging yields:

HH
—ar (1= p) {4 (1)

Comparing equations (23) and (24) you can establish theviollg result: If
pu < 0,5 the good manager prefers — evenifadopts high values — the strategy
to prevent the bad manager from imitating. This guaranteeskistence of a
separating equilibrium. b5 > 0.5 this cannot be guaranteed in every case: Here
it is possible that the good manager prefers not to use alBignatrategy ifo?
adopts high values. Ji; > 0.5 the second condition has to be checked explicitly
and in this case it is possible that a pooling equilibriunmsexin which the bad
firm imitates the report of the good firm so that the analysihocarmistinguish
both firm types. Ifpy < 0.5 an explicit check of the second condition is not
necessary because it is always fulfilled.p}f < 0.5 we establish the following
finding: In the limit reporting equilibrium the optimal regiog strategy for firms
of type Lis R, = ur, which implies that no manipulation takes place, bg~= 0.
In the reporting equilibrium the optimal reporting stragdgr firms of type H is
Ry = py + 05 which implies that firms of type H use manipulation in the
limit reporting equilibrium. The manipulation amourts®®.

228
1+7r

) + aop (24)

B Conditions for the existence of an intersection point

Proof Proposition 2:

The analyst’s cost function provides positive values alydzeyond the origin.
Costs related to a manipulated report arise not until themim limit of manip-
ulation @2, ) is exceeded. At first — with low uncertainty — the analystists
exceed the costs for a manipulated report. So there is aisé@utiton of both cost
functions if the following applies: The limit of the analisstost function when

applying high values of? has to be lower than the costs of manipulation:

. CAn . CMan 9
aélinoo (_02 +1 i CA") = ollgloo <pH o? 6H>

Substitutingd;; by the manipulation in equilibrium4%F subject to equation
(16) yields:

2
. Can . Chan [ —b b2 C2 &1
i (o) < e (B
0’21—>OO o2 +1 A 021Ln<>o bu o2 \ 2a 4a2 «a a 4
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Rearranging yields the following condition:

—PHCManC1
a

Can <
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