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The LIFQ/FIFO Choice: An
Asymmetric Information Approach

PATRICIA J. HUGHES AND EDUARDO S, SCHWARTZ*

1. Introduction

There has been a vast empirical literature examining the reactions of
investors to a firm's switeh from the “first-in, first-out” (FIFO) to the
“last-in, first-out” (LIFO) method of valuing inventory, beginning with
Sunder {1973} and continuing through Dopuch and Pincus [1988]. This
discretionary accounting change has captured the interests of researchers
because of the direct effect on the firm’s cash flows and presumably also
on the firm's value.

This body of empirical results has raised several conundrums which
question both the rationality of the market response and the economic
motivation of managers. Lev and Ohlson [1982] review the empirical
studies and conclude that the results subsequent to Sunder [1973] show-
ing a negative market reaction are disturbing. The conundrums are first,
that a large number of firms continue to use FIFQ, foregoing hillions of
dollats in tax savings:® second, that firms which switch to LIFO appear
to do so slowly:? and third, that LIFQ adoptions may he accompanied by
either a positive or a negative stock price change.®

* University of California, Los Angeles. We acknowledge the helpful comments of
Masako Darrough, Rob Heinkel, and Brett Trueman and workshap participants at UBC,
UCLA, Berkeley, and the Journal of Accounting Research Canference.

L%l 1979 the IRS estimated that if all firms which could have switched that vear had
done so, approximately $18 hillion less in carporate income taxes would have been paid.
Current estimates indicate potential savings of at least $6 billion annually” (Biddle and
Martin [1985, p. 34]).

* Morse and Richardson [1983] find that for a sample of firms which switched to LIFO
in 1939-78, positive mean tax benefits from LIFO existed for each of the five years prior
to the switch.

1 Positive price changes are reported by Sunder [1973] and Biddle and Lindahl {1882]
and negative price changes by Brown [1980] and Ricks (1982].
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Many papers have alluded to the potential for an accounting method
choice to serve as a signal of inside information ahout investment and
production activities {(e.g., Gonedes and Dopuch [1974) and Dye [1985]).
In this paper we attempt to explain the LIFO/FIF( puzzle through an
information-signaling approach. First, we define the relevant costs and
henefits of a FIFO choice and then derive the conditions under which a
FIFO choice may serve as a credible signal of favorable private informa-
tion by managers. Second, we analyze the conditions under which all
firms select LIFO (FIFO) and no firm has an incentive to deviate to
FIFQ (LIFQ). Finally, we study the market reaction to switches from
FIFO to LIFO, and, in particular, we establish that there may he condi-
tions under which a negative price reaction will be cbserved for the
switching firms.

The conceptual basis of our model is that managers possess private
information regarding the firm's future prospects. The manager must
select an inventory cost-flow assumption while recognizing that his
compensation, either explicitly er implicitly, depends on both current
and future market prices. Investors attempt to learn the manager's
private information by observing the LIFO/FIFO choice and price the
firm's securities accordingly. Managers anticipate investor reactions to
the LIFO/FIFQ choice and include these in their decision problem.
Ratienal expectations equilibria in which managers maximize their com-
pensation and investors correctly price securities are obtained using the
Nash concept that no agent has incentives to deviate from the equilib-
rium, taking the actions of other agents as given.

We show that there is an equilibrium in which managers truthfully
signal their private information by not switching from LIF(Q to FIF( if
and only if their information is favorable. Firms with faverable infor-
mation remain at FIFQ, thereby foregoing reduced taxes and the oppor-
tunity of reducing expected bankruptcy costs. The benefit of not switch-
ing is an immediate increase in the market value of the firm due to
investors’ belief that such behavior signals favorable information. Con-
versely, firms with unfavorable information choose to switch because the
cost of being recognized as a low-quality firm does not exceed the current
and future tax benefits and reduction in expected bankruptey costs.
Moreover, we show that, in some environments, the switching firms
receive both the henefits of an increase in current market value and the
tax henefits.

We view the LIFO/FIFQ decision te be a tax-planning decision rather
than a choice of an accounting method. If there are potential tax benefits
associated with LIF0, these benefits cannot be realized without a switch
to LIFQ for financial reparting. The fact that LIFO was rarely used prior
to its acceptance for tax accounting suggests that a switch to LIFO for
financial reporting is merely a by-product of the decision to minimize
current tax payments. Consequently, the effect of the inventory method
choice on the financial statements is not relevant to our model.
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Since the choice of FIFO in our model is in essence a decision to reduce
cash flows, it can be considered as an example of a generic type of signals.
We choose to focus on FIFQ rather than some other cash-reducing signal
hecause we observe that many firms continue to use FIFO,* and this
continuing reluctance to switch to LIFO is generally regarded as an
anomaly.

In section 2 we present the basic model and identify critical assump-
tions. The separating equilibrium in which firms with favorable infor-
matjon choose FIFO and those with unfavorable informatien choose
LIF( is discussed in section 3. Section 4 deals with the conditions under
which peoling equilibria at FIFO or LIFO will exist. In section 5 we
derive the predicted price reactions to switches from FIFQ to LIFQO, and
we show that, in spite of its simplicity, our model offers a potential
justification for many of the unresoived puzzles. Section 6 summarizes
specific empirical findings and relates them to our model. Finally, we
conclude the paper with a summary of our main findings.

2. The Model

‘We develop a simple model to focus on the manager's choice of a
method of accounting for inventory costs in a world of asymmetric
information. In the model, the manager has private information about
the firm’s future cash flows and, under certain conditions, credibly
communicates this information to investors through the choice of a FIFO
or LIFO inventory method. Simplifying assumptions are employed in
order to concentrate on the informative role of the LIFO/FIF( choice.

Consider an economy in which there are two dates, the current date #;
and a future date t,, and two types of firms which differ only in the
expected after-tax cash flow at ¢,.° Firms with the higher expected cash
flow pe will be referred to as “good” firms and those with the lower
expected cash flow uz as “bad” firms, where s and ug are the expected
after-tax cash flows under FIFO. Under certain conditions® which are
assumed to exist, the use of LIF(O provides tax savings which increase
the after-tax cash flows at ¢; by the discounted present value of tax
savings until the firm or its inventory is liquidated. We will let T and
T, represent the tax savings for good and bad firms respectively. In
general we would expect T to exceed T’z since the effective tax rate for
bad firms might be less than that for good firms due to the greater
likelihood of experiencing nonpositive cash flows and paying no taxes.
Therefore, the use of LIFO shifts the distribution of after-tax cash flows

“ As reported hy Accounting Trends and Technigues in a survey of the accounting
ptactices of 600 firms in 1986, 393 used LIFO to any extent, and only 229 of these 393
firms used LIFO for more than 50% of their inventory,

® That, is, the cash flows for both types of firm have the same type of distribution and
variance.

"Tax henefits with LIFQ exiat under inflation, positive marginal tax rates, and no
decline in inventory.
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to the right such that the new distribution has an expected value of x,; +
T, (for i = &3, B) and the same variance. The asymmetry of information
is about both yx; and T,

We assume that if the realized cash flow at £, falls below the level P,
the firm is bankrupt and bears a fixed bhankruptey cost F. Since we
assume that P and F are the same for all firms, we are in effect assuming
that all firms have the same amounts of deht payments due at £, and all
firms face identical bankruptcy costs.” The role of the promised debt
payment P as a signal of expected cash flows has heen explored by Ross
[1977]. We are prohibiting the manager from communicating inside
information via other signals such as debt level or dividend policy because
the purpose of this analysis is to determine whether FIFO choice can
serve as a signal. We are not addressing the question of which signaling
mechanism is the least costly.®

The expected bankruptcy costs are then:

P
F;= Ff g(x; ) dx, (1)

where x is the random after-tax cash flow at ¢,, and g{x; x,} is the density
function of ¥ for type i Figure 1 illustrates the distribution shift caused
by a switch to LIFO and the resulting reduction in expected bankruptey
costs.

The expected payoff for a firm of type i under FIFO is 4; — F,,” and
the expected payoff under LIFQ is g; + T, — F;r. The incremental payoff
of a switch to LIFO is given by:

T: + (F: — Fir). (2)

The shift of the density function to the right has two positive effects on
cash flows: it increases the expected cash flows by T, and it reduces the
bankruptey casts by F, — Fiy through reducing the probability of bank-
ruptey.’® The relative magnitudes of these benefits for different firm

"This assumption is not crucial. Debt levels and the magnitude of hankruptey costs
could differ acrass firms as long as they were not. informative about. firm type. The notation
in the analysis is simplified eonsiderahly by this assumption.

* When we hold debt levels constant across firms, we are also not addressing how the
capital structure decision and the accounting choice decision may be interdependent. For
example, an increase in debt increases the probability of bankruptey through increasing P.
Consequently, the switch to LIF0Q may be more attractive to fixms with higher debt levels,
ceteris patibus. We alzo assume that there are no adverse incentive effects created by debt
hecause investment decisions and the resulting distribution of cash flows are taken here as
exogenously determined. As described later in the paper, the manager is assumed to
maximize the total value of the firm so that agency costs are minimized.

? Bince u, represents the expected after-tax cash flows to be distributed to all claim
holders of the firm, bankruptcy costs reduce cash flows available for distribution to
bondholders, shareholders, and the managet.

' 'The probability of bankruptey must also be less than h0%.



THE LIFG/FIFO CHOICE 45

ad; )

[ |
| |
i i
| |
{ t
{ |
-
L

F i Mt T ®

Fig. 1.—The effect of the LIFO switeh on the distribution of after-tax cash flows of firm
i {{ = &G, B). x = the future after-tax cash flow, g{x; 1;] = the density function of x for type
i, 4 = the expected after-tax cash flow for type i under FIFQ, T, = the net present value of
LIFQ) tay savings for type i, and P = the hankruptey level of x.

types will be a ceritical element in the existence of the separating equilib-
rium to be derived in the next section.

The manager must decide whether to use FIFQ or LIFO at t,, aware
that he alone knows his firm type and investors will rationally infer the
type from his choice of the accounting method. As in Ross [1977], Miller
and Rock {1985], and Harris and Raviv [1985], we assume that the
manager’s compensation depends on firm values at both ¢, and ¢, in order
to guarantee that the manager wants to maximize market prices at each
point in time. Managers then choose an accounting method so as to
maximize a, Vy + o, V,, or:

Max Vi + &V, (3)

where ay, @, represent the manager's share in the market value of the
firm at ¢ and ¢, @ = a,/a,, V, is the value of the firm which investors
infer at # after observing the accounting choice, and V, is the true
expected value of the firm at ¢,, known only by the manager at &,.

Va will be the actual market value of the firm (i.e., debt plus equity} at
to after investors ohserve the LIFO/FIFO choice, It is in the shareholders’
interests that the manager maximizes the value of debt as well as equity
so that agency costs are minimized. The future point in time ¢, can be
viewed as a telescoping of all future periods into one point in time, or
that time at which the firm realizes its final cash flow immediately prior
to the debt principal repayment. Therefore, at ¢, the value of the firm
will be its actual cash flow, and the manager’s share in that cash flow
will be a;. At t;, the manager, knowing that the final cash flow x will be
drawn from the true distribution, maximizes over V, which is determined
by the true expected value of x.'!

U The true expected value of the firm'’s cash flows is never abserved by investors. We
are implicitly assuming that investors learn nothing about the firm in the time period
between ¢, and ¢, which would he useful in contingent contracting.



46 P. J. HUGHES AND E. 8. SCHWARTZ

We recognize that the tax saving resulting from LIFO represents an
interest-free loan from the government and that the LIFO choice problem
is essentially a multiperiod problem because the size of the tax savings
depends aon exogenous factors such as the rate of inflation and the tax
rate and endogenous factors such as inventory management over time
until the inventory is finally liquidated and the loan falls due. Therefore,
in order to simplify the analysis to what appears as a one-period problein,
we assume that T represents the discounted present value of the expected
tax effects of LIFQ, including the repayment of the interest-free loan at
some future time. Sunder [1976] shows that the discounted present value
of tax savings may be substantial. We attempt to capture the multiperiod
nature of the problem by letting ¢; be some future period at which firm
value is a realized cash flow. We are in essence eliminating the points in
time between ¢; and ¢, during which investors learn nothing, or collapsing
them into t; and &,. Therefore, when the firm is liquidated at t,, the
realized cash flow is shared by bondholders, shareholders, the govern-
ment, and the manager.

We also assume that the manager and investors are risk neutral in
order to abstract the analysis from risk-sharing considerations which are
not impartant in this model where tax benefits are nonrandom. The
manager’s objective function is thus simplified to maximizing at ¢, the
weighted sum of the expected after-tax cash flows as perceived by
investors at t, and those at ¢, ‘as known by the manager, with « being the
relative weight on the ¢, value. We do not restrict the size of o and
recognize that & may exceed one if many periods are collapsed into ¢,.
The assumption implicit in expression (3) that the risk-free rate of
interest is zero is innocuous,

3. Separating Equiltbrium

In this section we determine the conditions under which a separating
Nash equilibrium will obtain in which good firms choose FIFO, bad firms
choose LIF(, no manager has an incentive to change from his choice of
an accounting method, and investors rationally interpret the actions of
the manager and correctly price the firm’s securities.

In a world of perfect information and with tax savings attributable to
LIFQO, all firms would use LIFO if managers were maximizing the market
value of the firm. In a world of asymmetric information as described in
section 2, good firms can signal their quality hy selecting FIFO rather
than LIF0O, and investors will infer that a firm selecting FIFO is a good
firm if the costs and/or benefits are such that bad firms are worse off by
selecting FIFO rather than LIFO.

If investors infer that good firms select FIFO and bad firms select
LIFQ, the payoff to the manager of the good firm will be:

Wer = (uo — Fo) + alpe — Fg); (4)



THE LIFO/FIFG CHOICE 47

and the payoff to the manager of the bad firm will be:
War = (s + Tp — Fpr) + alus + Ts — Fpr). (5)

Note that in each case, the market value at £, and the expected value at
t, are identical since hoth good and bad firms are truthfully revealing
their types.

We will now consider the incentives for any manager to misrepresent
his firm’s type. If a good firm selects LIFO, it will be perceived by
investors to be a had firm at ¢, but will obtain the tax benefits at both tg
and ¢,. The payoff to the manager of the good firm is:

Wer = {ug + T — Far) + aluc + To — Fyr). {6)

If a bad firm selects FIFO, it loses tax benefits but is perceived by
investors to be a good firm at £,. Its manager then receives:

Wse = (pe — Fs) + alus — Fa). (7)

Note that in each case, the £, value is based on investors’ inferences, and
the t; value is based on the true distribution of cash flows which is altered
anly through the choice of LIFO.

We are now ahle to prove that a separating equilibrium exists under
certain conditions.

PROPOSITION 1. A separating Nash equilibrium in which good firms
choose FIFO and bad firms choose LIF( exists only if:

Ty + (Fg — Fgr) > To + (Fg — For), (8)
and:
e — Fo > pg + To — Far. (9)

Proof. For a separating equilibrium to exist it is necessary that good
firms prefer FIFO and bad firms prefer LIFO. Good firms will prefex
FIFO if Wgp > W, . After substituting from (4) and (6) and simplifying,
good firms prefer FIFO if:

(ge — Fg) — (up + Tg — Fpr)

43

> T+ Fg — For. (10]
Similarly, bad firms will prefer LIFO if Wp, > Wgr. After substituting
from (5) and (7) and simplifying, this expression reduces to:

(po — Fg) — (up + Tp — Far)

1]

< Ty +F3_FBTA (11)

In order for expressions {10) and (11) to hold simultaneously, it is clearly
necessary that (8) and (9) are satisfied. Q.E.[}

As indicated in expression (2), both sides of inequality (8) represent
the marginal benefits of a switch to LIFO for bad and good firms.
Therefore, the same expression represents the marginal costs of remain-
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ing at FIFO or the costs of signaling with FIFO. Condition (8) requires
that the marginal cost of signaling he higher for bad firms than for good
firms. Therefore, the requirement that marginal signaling costs be neg-
atively correlated with quality {see Spence [1973]) also is required here
for separation.

Expression (8) can be rewritten as:

(Fo — Fpr) — (Fo — For) > Tg ~ Thg, (12)

where the right-hand side is the difference between tax savings for bath
types. The difference between expected bankruptey costs for bad and
good firms must exceed the difference in tax savings.'” Figure 2 illustrates
this relation by displacing the four distributions g{x; pe), g(x; per),
g{x; ug), and g(x; ppr), so that they all have the same mean. The
reduction in the probability of bankruptey for bad firms is the area of
the curve hetween Pz and Pg, and that for the good firms is between
Pgr and Pg. Inequality (9) specifies that, in separation, the true value of
a good firm sighaling at FIFO must exceed the true value of a bad firm
at LIFQ.

Under the conditions of Proposition 1, for given values for all other
parameters, there will always bhe a range of values of « for which (10)
and (11) will be simultaneously satisfied. The value of & represents the
relative importance which the manager assigns to current versus future
values in his objective function.' Since signaling affects only the current.
market value of the firm, there is little benefit to be derived from signaling
when « is high and future value dominates current value to the manager.
Since all managers would choose to signal at very low values of « when
current market values dominate, the signal cannot be c¢redible within
such a region. Consequently, there is an intermediate range of « which
satisfies (10) and (11) for given parameters.'

As in all static signaling models, the manager of the good firm who
chaoses FIFO implicitly precommits to continue using FIFO until ¢,. He
cannot choose FIFO at t;, and take the market's high valuation and
subsequently switch to LIFO and take the tax benefits. If reneging on
contracts were permitted in an asymmetric information scenario, signal-
ing would not be credible and therefore would not accur.

It is obvious that a separating equilibrium is not feasible if there are
more than two firm types. We have extended the analysis to three types
and determined the conditions under which a partition equilibrium exists.
There are two equilibria: one in which the high-quality firm selects FIFO
and the remaining two types pool at LIFO, and one in which the two

" Candition (12) always holds if it is the case that TG = T,

"' We are implicitly assuming that all managers have the same «.

" While we have shown that there exists a range of & for which a separating equilibrium
exists for fixed values of all other parameters in (10) and (11}, it is also possible to show
that a separating equilibrium exists for a fixed « for a range of same other parameters.
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Fi6. 2.—The effect. of the LIFQ switch on the probability of bankruptey. x = the future
after-tax cash flow, g{x) = the density function of x, u; = the expected after-tax cash flow
for type [ (i = G, B) under FIFQ, T; = the present value of LIF0 tax savings for type i
P = the bankruptey level of x, and the shaded area between P,y and P: is the reduction in
the prohahility of bankruptey for type &

higher-quality firms pool at FIFO and the lowest-quality firm selects
LIFO. Which of the two equilibria obtains depends on the relative costs
of signaling with FIFO and investors’ prior beliefs about firm type. We
omit the analysis from the paper because it adds little intuition to the
geparating equilibrium with two types.

4. Pooling Equilibria

Crucial elements in a signaling model are the specification of investors’
beliefs. We assume that p is the proportion of good firms in the population
under consideration and (1 — p) is the proportion of bad firms, where p
is known by all investors. In addition, when investors observe hoth FIFO
and LIFO choices, they believe that the good firms are at FIFO and the
bad firms at LIFO.

The payoffs Vo, + aV, for all possible LIFO/FIFO choices under the
above two assumptions ahout beliefs appear in figure 3. The payoffs in
cell 4 exceed the payoffs in cell I for both good and bad firms. Therefore,
a LIFO pooling equilibrium is clearly Pareto superior to a FIFO pooling
equilibrium when positive tax benefits are associated with LIFO. In the
absence of tax benefits and any other costs, we would expect that firms
would be indifferent between FIF( and LIFO. However, actual observa-
tion does not indicate indifference since an extremely small number of
firms used LIFO in the United States prior to 1939, the year in which
LIFO became acceptable for taxes (i.e., when T became positive). In
Canada LIFO ig not acceptable for taxes, and consequently no firms use
LIFO for financial reporting. This apparent reluctance to use LIFO in
the ahsence of tax benefits is not addressed in this paper. The frequent
assertion that the reluctance is due to the negative impact on reported
earnings cannot be analyzed in our model in which there is no role for
aceounting. However, as discussed in the introduction, we view the LIFO
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choice as a tax-management choice in which the effect on acecounting
numbers is a by-product.

4.1 POOLING AT FIFO

The payoffs in figure 3 resemble those of the “prisoner’s” dilemma in
that, while a LIFO paol Pareto dominates a FIFO pool, there is no way
to guarantee that all firms will move to LIFO from FIFO when the tax
benefits assaciated with LIFO hecome available. The manager of a firm
must consider the heliefs of investors about observed deviations from
equilibrium. In order to examine the stability of a FIFO pool, we must
specify the reaction of investors to an observed defection from equilib-
rium. We therefore assume that when all firms use FIFO and a deviation
to LIFO is observed, investors believe that the deviant is a bad firm
hecause it is that firm which most needs the tax savings.

The payoffs in a FIFO pool appear in cell 1 in figure 3. For good firms
in a FIFO pool, the manager’s payoff will be:

Wees = plpe — Fo) + (1 — p)(ug — Fp) + alus — Fg). (13)
‘For bad firms in a FIFO pool, the payoff will be:
Wape = plpg — Fg) + (1 ~ p)up — Fg) + aus — Fs). (14)

Note that the first two right-hand terms are identical when firms are in
apool, or making identical choices, because investors have no information
which permits identifying firm types at £;.

GOOD PIRMS, uc

FIFO LIFQ
B _l] Weep = plpe — Fg) _2_l Wa = {un + Ty — Fpr}
F +(1 — p)pn — Fu} +ofpee: + Too — Fgr)
A +alpe — Fy)
I
D
F Wypn = W=
p(m:—-Fc;) (e — Fo}
0 +{1 — pHen — Fu) +olps — Fal
F +alun — Fa)
I 1
R L '_3| Wie = (go — Fr) Ml Wons, = plpg + Tg — For)
M alps — Fe) (1 — pigp + Ty — Far)
I +earlpe; + T — For)
5
F Wy = Wiy =
(up + Ty — Fav) plpa + To — For)
e O +aluy + Ty — Frur) +(1 = p)lup + Ta — Fy)
+ﬂr(#u + Tw — FHT}

FiG. 3.—Payaffs from the LIFQ/FIFO choice.
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We are now in a position to prove conditions under which a pooling
equilibrium at FIFO will exist.

PROPOSITION 2. If investors believe that a deviation from a FIFO pool
is a bad firm, then a pooling Nash equilibrium in which all firms choose
FIFQ exists if:

(1 + a)(Tg + Fp ~ Fpr) -
(e — Fo) — (us — Fa) b

Proof. A pooling equilibrium at FIFO will exist if no individual firm
has an incentive to deviate to LIFQ. If investors believe that a deviant
from the FIFO pool is a bad firm, a bad firm will prefer the FIFO pooi if
ngp> WBLA Using (5) and (14), WBF‘F> WBI, 1f(l5) 15 satisfied. Likewise,
given the posited investors’ beliefs, a good firm will prefer the FIFO pool
if Wapr > Wgp. Using (6) and (13), Wepr > W if:

o Lo+ Fo = For) + a(To + Fo ~ Fer) __, (16)
(pg =~ Fg) — (ug — Fg) .

It follows from (8} that p; > p,’ and that whenever had firms prefer to
pool at FIFO, good firms also do. Q.E.D.

While every firm would be better off if all firms switched to LIFO,
there is no incentive for one individual firm to switch if investors believe
that the proportion of good firms in the econamy is suitably high (i.e.,
p > m) and also believe that such a deviant is a bad firm. When
considering a deviation from the FIFQ pool, a firm faces the trade-offs
of obtaining tax benefits and being valued as a bad firm under LIFO or
foregoing tax benefits while being valued partially as a good firm in the
FIFO pool. If investors helieve that it is highly likely that a firm is a
good type, then no firm will deviate from the FIFQ pooling equilibrium.

It is clear in expression {15) that p; > 1 for “very high” values of . If
the current value of the firm is not important to a manager, then he will
defect from the FIFO pool in order to obtain tax benefits regardless of
the bheliefs of investors about his type either hefore or after defection.

If investors believe that a defector from the FIFO pool is a good firm,
then it is easy to show that all firms would switch to LIFQ. Therefore,
the existence of a FIF( pool depends crucially on investors’ beliefs.

(15)

4.2 POOLING AT LIFQ

If all firms are at LIFO and a deviation to FIFO is ahserved, we agssume
that investors believe that the deviant is a good firm. The wealth of the
manager of a good firm in a2 LIFQ pool is:

Wepr = plue + To — Far)
(17)
+ (1= plug + Tu — Far) + alpg + T — Fur).
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The wealth of the manager of a bad firm in a LIFQ pool is:

Weee = plug + Te ~ For)
(18}
+ {1l — p)(usg + Ts — Far) + alpg + Tp ~ Far).

PROPOSITION 3. If investors believe that a deviation from a LIFQ pool
is a good firm, then a pooling Nash equilibrium in which all firms choose
LIFO exists if:

{pe — Fg) — (up + Tp — Far) — a{Tg + Fgz — Fgr)
(e + To — Fgr) — (pa + Ts — Far)

Praof. A pooling equilibrium at LIFO will exist if no individual firm
has an incentive to choose FIFQ, If investors believe that only a good
firm will switch to FIFQ, a good firm will prefer the pool at LIF( rather
than be identified as a good firm by switching to FIFO if Wgp, > Wep.
Using {4) and (17), Wgp, > Wep if (19) is satisfied. Likewise, given the
posited investors’ heliefs, a bad firm will prefer the pool at LIFO rather
than be perceived as good if Wgpy > Wap. Using (7) and (18), Wgp >
WBF if:

(e — Fg) — (us + Tps — Far) — (T + Fa — Fpy)

= =p,". (20
P {pg + Tg —~ For) — (ua + Tp — Far) P 20)

=p2. (19)

D>

It follows from (8) that p: > p.’ and that whenever good firms prefer to
pool at LIFO, had firms also prefer it.

It is straightforward to show that p; << 1 if tax savings are posi-
tive. Q.E.D. .

When a proportion of good firms is very high, a good firm will prefer
to pool at LIFO where it benefits from the resulting tax savings as well
as the high weight on p; + T¢ — Fgr. As the proportion of good firms
declines, greater tax henefits are necessary for a good firm to remain in
the LIF( poal.

Propositions 2 and 3 show that there are multiple pooling equilibria.
The analysis shows that every firm may remain at FIFO even though all
managers would be hetter off if all firms switched to LIF0. If managers
care about current market value and investors helieve ex ante that it is
highly likely that any specific firm is a good firm, then no individual
manager will switch to LIFO.

5. Price Reactions to LIFO Adoptions

In the previous sections we have considered the possible equilibria
resulting from the choice by managers of a cost-flow assumption for
taxes when this choice signals firm type to investors. Consider the
situation where all firms use FIFO just prior to {, because there are no
tax benefits and then at ¢, tax benefits are created by a change either in
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the tax laws ar in the rate of inflation. Our model provides a justification
of why we may observe some firms switching to LIFQ, all firms switching
to LIFO, or all firms remaining at FIFO, depending on the magnitude of
tax benefits and the proportions of good and bad firms. In this section
we explore the implications of our model with respect to price reactions
when firms switch from FIFO to LIFQ.

The manager’s decision problem is to maximize an objective function
which includes the t; market value and the expected t; market value,
whereas the price reaction at the time of LIFO adoption includes only
the t, value. Therefore, the manager may conceivably undertake an action
which maximizes V, + oV, while it reduces the current market value of
the firm.

When firms are pooled at FIFO, the market price of each firm is the
pooled value given by:

Vor = pluag — Fg) + (1 ~ p)(gs — Fa). (21)

If tax henefits change such that separation obtains, the market values of
good and bad firms after the bad firms have adopted LIFO are:

Voor = pg — Fg. (22)
Vogr, = na + Ty — Far. (23)

Since V. clearly exceeds Vip, the price reaction for good firms after
bad firms adopt LIFO will always be positive. The price reaction for bad
firms, however, will depend on the sign of Vs, = Vgr. The price reaction
for bad firms switching to LIFO will be negative if Voar < Vg, or
equivalently:

Ts + Fg — For
(g — Fg) ~ (1un — Fag)

Since this price decline accompanies a switch to LIFO only in a
separating equilibrium, it is necessary that p; be less than both p; and
p.. While we have been unable to identify the range of parameter values
for which a price decline would occur, we have been able to provide an
example where this occurs.' Similarly, the price reaction for bad firms
switching to LIFQ in a separating equilibrium will be positive if p < ps.
There is no price reaction if p = p;.

The intuition behind this result is straightforward. If p > p; where
separation occurs, there is a high proportion of good firms and there
consequently is a high weight on pe ~ Fg in the pooled value which is
lost after LIFO adoption. The tax henefits at ¢, are less than the lost
henefit of pooling (while the tax benefits for two periods are greater). If

I an earlier version of this paper, we identified the conditions under which a price
decline oceurs for Tx = Ty
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p < p3, there is a low weight on ug ~ Fg and the tax benefits at ¢, exceed
the loss of being partially valued as a good firm.

If al] iirms switch to LIFO and a LIFO pooling equilibrium obtains,
then the value of all firmg at 4 is given by:

VOL = p(;ua + T(,‘ - F(,‘T] + (1 - p](ﬂ-ﬂ + TE - FBT)- (25}

Vo, exceeds Ve for all values of p and T. All firms benefit from the tax
henefits of an increase in cash flows and a reduction in the probability
of hankruptcy. Accordingly, a positive price reaction will be abserved if
all firms switch from FIFO to LIFO.

Since the above predicted price reactions are for the entire firm, we
cannot predict the separate effects on the values of the claims of different
security holders.

6. Empirical Evidence

In this section we will review some of the empirical results emerging
from the LIFO/FIFQ studies of the past 15 years and show that these
results are generally consistent with the predictions of our signaling
model. An important difference between these studies and our analysis
is that the empirical results pertain to changes in common stock prices
while our analysis considers changes in the total current market value of
the firm. Analysis of the potential wealth transfers among the various
claim holders of the firm (i.e., stockholders, bondholders, the manager,
and the government} is beyond the scope of this paper.

In the model, the existence of a particular equilibrium is determined
hy the values of the parameters «, p, and T; which were assumed to be
constant. However, in relating empirical observations to the model’s
predictions, it is important to recognize that these parameters are likely
to vary across firme in the real world. There are reasons to expect more
homogeneity within an industry as to the values of a, p, and T,. The
value of « may be explicitly determined by a management compensation
plan, and there is evidence {(e.g., Ely [1988]) of interindustry heteroge-
neity of these plans. The magnitude of the tax benefits of LIFO depends
on changes in the prices for raw materials and changes in demand, and
these changes are likely to be similar for firms within an industry who
are purchasing the same materials and selling the same products. Finally,
the degree of information asymmetry and agreement about the relative
numbers of good and bad firms may vary across industries because some
industries are more established and less innovative than others.

The static signaling model assumes precommitment. Empirical obser-
vations accur in a dynamic world where a manager may switch from
FIFO to LIFO and then revert to FIFO, albeit at a cost. In order to
explain what appears to be the lack of precommitment, a dynamic model
in which firm types may change over time and managers may receive
new information would be required.
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Sunder’s [1973] study of 129 firms switching from FIFO to LIFO in
the period 1646-66 finds an average abnormal return of 5.3% during the
year of the switch to LIFQ. Sunder’s findings suggest an industry effect
in both the choice to switch and the market response to the switch. To
illustrate the industry choice effect, consider these findings {from Sunder
[1973, p. 12, table 12a]): Steel: 23 of 24 firms switched to LIF(}; Rubber
& Plastics: 4 of 6 firms switched; Textiles: 3 of 10 firms switched. In the
framework of our model, it appears that steel moved to a LIFO pool while
rubber & plastics and textiles both moved to separation. Sunder’s results
on market reaction also have a strong industry effect: 18% of the sample
is composed of steel firms which simultaneously adopted LIFQ. When
Sunder omits steel firms from the LIFO sample, the abnormal return
decreases to 2.3%, and the return for the steel firms alone is 18.6%. If
the sample under study is composed of all firms adopting LIFO, we will
abserve the comhined market reaction to the separating and LIFO pooled
equilibria if both exist. When Sunder removes steel firms from his sample,
he is in effect removing a LIFO pool for which we would predict a positive
price reaction, and it therefore is not surprising that the remaining
average price increase is reduced.

Most subsequent studies have used a sample of LIFQ adopters in the
years 1974 and 1975 because of the large amount of switching observed
in these yvears. “We may expect different results in different time periods
if tax benefits change ovar time for all firms as the tax rate or rate of
inflation changes, or if tax benefits change within an industry as prices
of new materials or demand conditions change. Brown [1980] studies a
sample of about 160 firms, half of which switch to LIFO and half remain
at FIF( in 1974. Again we see the following example of an industry factor
in the number of firms adopting LIFO (from Brown [1980, p. 46, table

11}

Number of Firms Number of Firms

Industry Adopting LIFO  Retaining FIFO
Consumer Goods—Health Care 0 4
Chemicals 6 5
Industrial Equipment 14 7
Metals—Nonferrous 2 (]

We see that the health care consumer goods industry is in a FIFO pool,
nonferrous metals in a LIFO pool, and chemicals and industrial equip-
ment are in separation. Brown finds positive abnormal returns for firms
remaining at FIFO and negative returns for firms adopting LIFO whare
week zero is the date of the preliminary earnings announcement in the
Wall Street Journal. These results are consistent with our hypothesized
price reaction when p > p; and separation obtains. However, since
Brown’s sample of LIFQ adopters may also be an aggregation of a LIFO
pooling and a separating equilibrium, we cannot claim that Brown’s
results support our theory.
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Ricks [1982] also studies LIFO adoptions in 1974 and 1975 for 400
firms matched on unexpected earnings and industry using weekly returns
and finds an adverse market reaction across all industries. The Sunder
and Ricks studies have opposite results, a puzzle which may be explained
by considering that both are aggregations of different equilibria at differ-
ent points of time. Since tax benefits may change over time, Sunder's
sample may contain a higher proportion of LIFO pools than Ricks'
sample.

Biddle and Ricks [1988] reexamine Ricks' [1982] results and discover
that the negative market reaction for firms adopting LIF( was specific
to 1974. They find that in that year of extreme inflation, analysts had
systematically overestimated earnings and that the negative investor
reaction was due to the disclosure of earnings that were lower than
anticipated. Their reported industry statistics show that the percentage
of each industry adopting LIFO in 1974 varied from 16 to 64 and the
mean two-day excess returns around the time of the earnings announce-
ment were positive for some industries and negative for others.

Morse and Richardson [1983] look at factors influencing the decision
to adopt LIFO and find that firms which switch appear to forego small
tax benefits for some years and then switch in the year of maximum tax
benefits. They conclude that firms appear to delay the adoption due to
some perceived cost of change. They also find industry effects consistent
with our model: close to 100% of oil firms switched to LIFQ when the
tax laws were changed and tax benefits hecame positive, while about 90%
of drug firms were still using FIFO in the late 1970s. The steel industry
maved to a LIFO pool in the 1960s and chemicals in 1974.

More recently, Dopuch and Pincus [1988] present evidence that casts
doubts on this existing body of empirical evidence. They investigate the
underlying earnings processes of FIFQ and LIFO firms and conclude that
the processes differ even after removing the earnings effect of different
inventory methods. More important, the process appears to change prior
to the time of change in accounting methods, suggesting that investors
can anticipate the switch to LIFO and that market studies using an-
nouncement dates will therefore miss the true market reaction. In the
light of this finding, we might question the validity of the market studies
using dates such as the date of the earnings announcement.

A second finding of Dapuch and Pincus is that tax savings actually
foregone by FIFO firms may be small. In their sample of 122 firms using
FIFO for the vears 1963-81, the median difference in FIFO cost of sales
was only $350,000. Our signaling model requires only that tax savings
exist. While the model does not permit the manager to choose from a
number of costly signals, it is likely that the FIFQ choice as a signal of
value would be dominated by other less costly signals if tax savings were
very large.

Notwithstanding the Dopuch and Pincus results, the empirical evi-
dence in the above selected studies is representative of the general
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empirical evidence that we abserve: (1) both positive and negative market
reactions to LIFQ switches, (2) delays in LIFQO adoption, (3} many firms
continuing to use FIFO, and {4} an industry factor influencing the
decision to switch. While we believe that this evidence is consistent with
our simple signaling model, we recognize that it is not a test of our model.
Our model makes predictions dependent upon the values of the various
parameters, and any test of our model would have to attempt ta partition
the sample so as to identify those firms in a FIFO or LIFG pool and
those firms in separation. The predictions of the model also depend on
the heliefs of investors which are unobservable. The model does provide
the following predictions ahout the market value of the firm’s securities:
(1) if all firms in an industry switch to LIFQO, the market values of all
securities will increase; and (2) a negative security price reaction to LIFO
adoption can occur only if some firms in an industry switch to LIFQO.
Since the model predicts a decrease in actual and perceived default risk
when all firms switch to LIFO, an additional prediction is that hond
ratings should imprave for those firms which switch ta a LIFO pool. The
effect on bond ratings for LIFO firms in a separating equilibrium is not
unambiguous because the direction of the change in perceived default
risk depends on the ex ante beliefs of investors.

7. Summary and Conclusions

The moadel developed in this paper offers a potential explanation to
many of the FIFO/LIFO puzzles encountered in the empirical accounting
literature. The model is able to explain the following observations: (1) in
some industries, no firms have switched from FIFO to LIFO; (2) in other
industries, only some of the firms have switched to LIF0; (3) in some
industries, all firms have switched to LIFO; and (4) the price reaction to
the LIFQ switch has heen both positive and negative. The basis of the
madel is the information asymmetry between managers and investors.
Managers know more about their firm’s future prospects and they cred-
ibly signal their private information through the LIFO/FIF( choice.

In order to develop a tractable model from which economically inter-
esting results could be derived, we have made simplifying assumptions.
Two of these assumptions are particularly critical: the two-period nature
of the model and the managers’ ohjective function.

While recognizing that the very essence of the tax saving resulting
from the use of LIF(Q occurs in a multiperiod setting, we choose fo
collapse the future into one random cash flow. This assumption consid-
erably simplifies the valuation problem in a world of asymmetrie infor-
mation. The assumption that a manager maximizes a weighted sum of
current and future stock prices is consistent with a situation where his
compensation depends on current and future stock prices.

We helieve, however, that in spite of the above critical mmpllfymg
assumptions, the madel we have developed captures a relevant aspect of
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the LIFO/FIFO choice. While the existing empirical evidence does not
seem to be inconsistent with the model, new empirical tests would be
necessary to test the specific predictions of the model.

REFERENCES

BIDDLE, G., aND F. LINDAHL. “Stock Price Reactions to LIFO Adoptions: The Assaciation
Between Excess Returns and LIFQ Tax Savings.” Journal of Accounting Research
(Autumn 1982, pt. I): 551-58.

BIDDLE, G, AND R, MartIN, “Tax Cutting Inventory Management.” Midland Corporate
Finanee Jowrnal (Summer 1985): 33-40.

BIDDLE, G., AND W. RICKS. “Analyst Forecast Errors and Stock Price Behavior Near the
Earnings Announcement Dates of LIFQ Adopters.” Journal of Accounting Research
(Autumn 1988): 169-94,

Brown, R. “Short-Range Market Reaction to Changes to LIFO Accounting Using Prelim-
inary Eamings Announcement Dates.” Jowrnal of Accounting Research (Spring 1980):
38-63.

DorucH, N., AND M. Pincus. “Evidence on the Chaice of Inventory Accounting Methods:
LIFO Versus FIFQ.” Journal of Accounting Research (Spring 1988): 28-59.

DYE, R. “Strategic Accounting Choice and the Effects of Alternative Financial Reporting
Requirements.” Journal of Accounting Research {(Auturmn 1285): 544-74.

ELy, K. “The Relation Between Compensation and Firm Performance Variables Across
Five Industries.” Working paper, University of California, Los Angeles, 1988.

Gonepes, N., anD N. DaprucH. “Capital Market Equilibrium, Informatisn Production,
and Selecting Accounting Techniques: Theoretical Framework and Review of Empirical
Work.” Journal of Accounting Research (Supplement 1974): 48-129.

HARRIS, M., aND A. Raviv. “A Sequential Signalling Model of Convertible Debt Call
Palicy.” Journal of Finance {(December 1985): 1263-81.

Lev, B., AND J. OHLSON. “Market-Based Empirical Research in Accounting: A Heview,
Interpretation, and Extension.” Journal of Accounting Research {Supplement 1982): 249-
322,

MILLER, M., aAND K. Rock. “Dividend Policy Under Asymmetric Information.” Journal of
Finance (September 1985): 1031-51.

Morsg, D)., AND G. RICHARDSON. “The LIFO/FIFO Decision.” Journal of Accounting
Research (Spring 1983): 106-27.

Ricks, W. “The Market’s Respanse to the 1974 LIFO Adoptions.” Journal of Accounting
Research {Autumn 1982, pt. I): 367-87.

Ross, 8. “The Determination of Financial Structure: The Incentive-Signalling Approach.”
Bell Journal of Ecanomics {Spring 1977): 23-40.

SPENCE, M. “Job Market Signalling.” Quarterly Journal of Economics (August 1673): 355-
74.

SUNDER, . “Relationship Between Accounting Changes and Stock Prices: Problems of
Measurement and Some Empirical Evidence.” Journal of Accounting Research {Supple-
ment 1973): 1-45.

. “A Note on Estimating the Economic Impact of the LIFO Methad of Inventory

YValuation.” The Accounting Reuview (April 1976): 287-91.




