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ABSTRACT 

Prior LIFO studies have assumed that a LIFO-use firm will 

avoid liquidating old low-cost inventory layers due to the 

resulting tax penalty. However, a LIFO-use firm can actually 

receive a tax subsidy by liquidating inventory layers in a low 

marginal tax year, thus avoiding the need to liquidate i:: 

future higher tax years. This leads to the prediction that 

low marginal tax rate LIFO firms account for the majority of 

LIFO liquidations. Using several measures of a firm's 

marginal tax rate, and controlling for other potential 

determinants of LIFO liquidations, this prediction receives 

strong empirical support. 

controlled for which are 

liquidations include: the 

The other potential determinants 

significantly associated with 

probability of violating debt 

covenants, firm specific sales, industry specific production, 

investment and financing factors (PIFs) and economy wide 

factors. 
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I. Introduction 

LIFO layer liquidations are a complex phenomenon which 

can result in multifarious costs and/or benefits to a firm. 

While traditional LIFO research predicts that due to t.he 

resulting increase in taxes currently payable, LIFO firms will 

not liquidate old inventory layers during periods of inflation 

(e.g., see Cattell [1986]), this prediction is not supported 

by empirical evidence. For example, Lee and Petruzzi (1989J 

find that liquidations for LIFO adopters occur in 43.5 percent 

of their firm-year observations. Davis, Kahn, and Rozen 

[1984] find that liquidations by LIFO firms occur in 29.3 

percent of their sample observations. Lastly, Stober [1986J 

finds 1,740 instances of LIFO liquidations disclosed in annual 

report footnotes from 1979 to 1983. 

The above findings of pervasive LIFO liquidations during 

a generally inflationary period may be a result of the 

benefits of liquidating LIFO inventory which include the tax 

savings resulting from not having to liquidate low-cost 

inventory layers in the future, the reduction in the 

probability of violating debt covenants, and the reduction in 

inventory carrying costs such as state property taxes, 

insurance, handling and transportation, physical 

deterioration, and obsolescence. In light of these costs and 

benefits, LIFO liquidations should be viewed not as a problem 
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to be eliminated but rather as a phenomenon to be understood 

and, to the extent possible, controlled so that firms using 

LIFO can approach an optimal balance between the costs and the 

benefits of liquidating inventory. 

This study examines the factors that would lead a LIFO 

firm to liquidate low-cost inventory layers even though 

additional taxes must be paid in the year of liquidation. 

Specifically, by extending the theoretical model of Biddle and 

Martin [1985] it is demonstrated that LIFO firms that are 

currently in less than the highest marginal tax bracket can 

often minimize the present value of taxes paid over time by 

liquidating old inventory layers in the low-tax-rate year. 

Using three measures of a firm's marginal tax rate, empirical 

results indicate that, as predicted, low-tax LIFO firms are 

more likely to liquidate inventory than high-tax LIFO firms. 

Further, using arguments from contracting theory it is 

shown that LIFO firms closer to violating their debt covenants 

are more likely to liquidate inventory than LIFO firms further 

from violating their debt covenants. Consequently, this study 

includes four surrogates which proxy for a firm's closeness to 

violating its debt covenants: the firm's current ratio, the 

firm's long-term debt to total assets ratio, the firm's 

unrestricted retained earnings scaled by dividends ratio, and 

the firm's annual abnormal stock price change. Current ratio 

is found to be negatively related to LIFO liquidations and 
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long-term debt to total assets ratio is found to be positively 

related to LIFO liquidations, as predicted. While the firm's 

unrestricted retained earnings scaled by dividends ratio and 

the firm's annual abnormal stock price change were predicted 

to be negatively related to LIFO layer liquidations, they are 

found to be insignificantly related to these liquidations. 

Relevant factors identified in prior LIFO studies are 

co::trolled for in tests of LIFO liquidating behavior. The 

control variables include industry membership surrogating for 

the production/investment opportunity set the firm operates 

within, change in firm-specific sales surrogating for changes 

in demand for the firm's products, any strikes a firm may have 

experienced, and changes in the firm's size, change in 

industry-specific producer price index (PPI) surrogating for 

both the current liquidation tax penalty and change in the 

firm's discount rate (Lindahl [1989]), and change in industry

specific Industrial Production Index (IPI) surrogating for 

change in demand. Lastly, annual dummy variables are employed 

to control for macroeconomic events such as recessions and 

changes in the tax law. 

As predicted, change in firm-specific sales is 

significantly negatively related to LIFO liquidations. 

Changes in the PPI and IPI are predicted to be negatively 

related to LIFO layer liquidations. If industry membership is 

not controlled for, these predictions are supported. On the 
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other hand, if industry membership is controlled for, changes 

in IPI and PPI are insignificantly related to inventory 

liquidations. 

Prior empirical research seeking to explain LIFO 

liquidation behavior has focused on industry membership and 

firm-specific factors such as earnings trends, annual 

percentage change in sales, and closeness to violating debt 

covenants. This paper extends prior results by directly 

considering the effect of marginal corporate tax rates that 

vary over time on a LIFO firm's inventory liquidation 

behavior. A major contribution of this approach is to show 

that liquidating a LIFO layer is often a positive expected net 

present value operating decision if f~ture marginal tax rates 

are expected to increase. That is, by liquidating LIFO 

inventory the firm will receive an indirect tax subsidy from 

the government. This is a much stronger theoretical result 

than the assumption of prior LIFO liquidation research that 

the tax penalty will be less severe if the LIFO liquidation 

occurs in a low-tax year. 

A second contribution of this study is to explicitly 

consider marginal tax rates in the design of empirical tests. 

This is not the case in prior LIFO liquidation studies. This 

research uses measures of marginal tax rates from Scholes, 

Wilson and Wolfson [1990), MacKie-Mason [1990) and Lee and 

Petruzzi [1989). The result that currently low-tax-bracket 
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LIFO firms are more likely to liquidate inventory than high

tax-bracket LIFO firms is obtained using each tax rate 

measure. 

These research results are important for several reasons. 

First, since the option to manage income via inventory 

liquidations exists only for LIFO firms, this study 

demonstrates a case in which the choice of accounting methods 

influences operating and investing decisions. Second, a 

strong relationship between a firm's operating and investing 

decisions and its tax status is documented. Third, this 

research considers marginal corporate tax rates more carefully 

than prior LIFO liquidation studies. Fourth, this research is 

the first to combine the many potential determinants of LIFO 

liquidations explored in prior studies into one model. 

The remainder of this dissertation is organized as 

follows. The following section briefly reviews prior LIFO 

liquidation literature. Section III states testable 

predictions based on this literature and develops the 

theoretical tax model used in developing these predictions. 

Section IV details hypotheses, sample selection and test 

variables. Section V reports test results and sect ion VI 

summarizes the research findings. 
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II. LIFO Layer Liquidation Literature Review 

This section reviews the LIFO layer liquidation studies 

of Davis, Kahn and Rozen (hereafter DKR) [1984], Bouillon and 

Shane [1990], Cottell [1986], Stober [1986], and Tse [1990]. 

The work of Lindahl [1989], Johnson and Dhaliwal [1988], and 

Cushing and LeClere [1990] is also summarized since it relates 

to LIFO layer liquidations. 

2.1. Davis, Kahn and Rozen 

DKR investigate the relationship between inventory 

costing methods and inventory liquidations in an effort to 

determine whether LIFO firms relative to FIFO firms are more 

or less likely to liquidate old inventory layers. DKR 

hypothesize that when the current market cost of inventory 

exceeds its historical cost, the large negative tax effect 

associated with LIFO inventory liquidations will induce 

managers of LIFO firms to avoid such liquidations. The 

motivation for the DKR study carne from Biddle [1980a, 1980b]. 

Biddle [1980a] initially reported no significant difference 

between the variability of inventory levels for LIFO and FIFO 

firms. It was expected that LIFO firms would exhibit less 

variability since they would try to avoid decreases in 

inventory levels. However, in a later study Biddle (1980b) 

found more FIFO than LIFO liquidations. 
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Using a sample of 111 pairs of firms matched on size and 

line of business over the period 1958 to 1977, DKR find chat 

LIFO firms liquidate less frequently and in smaller magnitude 

than FIFO firms. During periods of increasing price levels, 

taxable income is generally minimized by using the LIFO method 

since the most recent inventory acquisitions comprise cost of 

goods sold. Taxable income increases, however, when old LIFO 

inventory layers are liquidated since cost of goods sold is 

then comprised of older lower-cost inventory layers. DKR 

conduct additional tests and conclude that this increased 

taxable income resulting from LIFO liquidations is the primary 

reason for LIFO firms avoiding such liquidations, but that 

economic conditions often lead to reductions of LIFO inventory 

in spite of the tax consequences. 

The economic conditions associated with an increased 

probability of LIFO liquidations are decreases in a LIFO 

firm's sales, inventory liquidations by a FIFO firm matched on 

sales and industry membership, and a LIFO firm's depressed 

earnings. DKR hypothesize that decreasing sales proxy for a 

firm shrinking in size. They further suggest that factors 

proxied for by a matching FIFO firm's liquidations are supply 

shortages or a drop in demand for the firm's output. Finally, 

DKR propose that depressed pretax earnings are a proxy for the 

less severe tax consequences of a LIFO layer liquidation in a 

year of otherwi-se poor earnings. For purposes of later 
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discussion, it should be noted that depressed earnings may be 

a poor surrogate for tax consequences. The tax consequences 

of a LIFO layer liquidation would be less severe only if 

earnings are so depressed as to move a firm into a lower 

marginal tax bracket. In general, this means that a firm's 

taxable income after liquidating inventory would have to be 

less than $100,000. 

2.2. Opportunistic Behavior Literature 

Bouillon and Shane test the hypothesis that, in order to 

decrease the probability of violating their debt covenants, 

LIFO firms that are closer to violating their debt covenants 

are more likely to liquidate inventory layers than LIFO firms 

that are further from violating their debt covenants. The 

reasoning behind this hyp~tha3!s !s as follows. In order to 

l.i.mit potential conflicts of interest between firms' 

debtholders and shareholders, most debt contracts include 

covenants which restrict, among other things, the ability of 

firms to pay dividends and issue new debt. In an effort to 

write efficient contracts, these restrictive debt covenants 

are often based on ratios which incorporate net income and 

current asset accounting numbers from the firms financial 

statements (Smith and Warner [1979]). If these minimum ratios 

are not maintained, debtholders often have the right to demand 

early prepayment of the debt issue. Thus, debt covenants that 
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become binding are potentially costly to the firm because of 

the actions they prohibit or because of the cost of repaying 

or renegotiating the debt issue to remove the covenant (Begley 

[1990]) . 

In order to avoid these costs (i.e., in order to reduce 

the probability of being declared in technical default on 

outstanding debt), firms closer to violating debt covenancs 

are more likely to use discretionary accruals and make 

operating decisions which increase net income and current 

assets. For example, Dhaliwal [1990] documents that the use 

of full cost accounting by oil and gas firms often leads co a 

higher book value of assets and higher net income. In a prior 

study, Dhaliwal [1980] found that full cost firms have higher 

debt to equity ratios than successful effort firms. These 

results provide evidence that firms with a higher debt to 

equity ratio, and by implication closer to violating debt 

covenants, choose accounting methods that increase reported 

asset values and net income. 

Additional evidence supporting this conclusion is found 

for accruals relating to interest capitalization/expensing 

(Bowen, Lacey, and Noreen [1981]), and R&D capitalization

expensing (Daley and Vigeland [1983J). In the former study, 

firms with higher debt ratios are found to be more likely to 

choose the income and asset increasing accounting method of 

capitalizing rather than expensing certain interest charges. 
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In the latter study, firms with higher debt ratios are found 

to be more likely to choose the income and asset increasing 

accounting method of capitalizing rather than expensing R&D 

expenditures. 

Thus, the bulk of the evidence from the opportunistic 

behavior literature indicates that firms with higher debt 

ratios, and by implication closer to violating their debt 

covenants, have a higher probability of selecting accounting 

methods that result in lower expenses, greater net income and 

a higher book value of assets. The direct implication of this 

for firms already using LIFO is that the closer these firms 

are to violating debt covenants, the more likely they are to 

liquidate low-cost inventory layers. The reason is that 

liquidating old inventory layers during periods of inflation 

enables a firm to increase net income, its current ratlo and 

working capital, and by implication decrease the likelihood of 

technical default on its outstanding debt. It should be noted 

that for firms not already using LIFO, prior literature 

provides mixed evidence regarding whether firms with a high 

debt ratio will prefer to retain the use of the income and 

asset increasing FIFO inventory method. In this prior 

research, financial leverage was significantly negatively 

correlated with LIFO use in Hunt [1985], but not in Morse and 

Richardson [1983], Lee and Hsieh [1985], Caster and Simon 

[1986], or Dopuch and Pincus [1988]. 
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Bouillon and Shane use a sample of 30 LIFO firms that 

liquidated inventory in 1983 and 30 matched nonliquidating 

LIFO firms to test the proposition that liquidating LIFO firms 

are closer to violating their debt covenants than 

nonliquidating LIFO firms. After controlling for firms' 

leverage and liquidity, changes in firms' sales and changes in 

industry-wide inventory levels, Bouillon and Shane find that 

"treatment variables that accounted for the existence and 

tightness of debt covenant constraints on leverage and 

liquidity were incrementally significant in explaining the 

probability and magnitude of LIFO liquidaticns." (pp. 24-25). 

These results strongly support the prediction that LIFO firms 

closer to violating their debt covenants are more likely to 

liquidate low cost inventory layers than LIFO firms further 

from violating their debt covenants. 

2.3. Market Reaction Studies on LIFO Liquidations 

This section reviews two studies which analyze the stock 

price reaction of two events: the earnings announcement dates 

of liquidating firms and financial statement release dates of 

liquidating firms. 

2.3.a. Stober- The Incremental Information Content of LIFO 
Liquidations 

Stober [1986) investigates the effect that disclosures of 
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LIFO layer liquidations have on share prices. Stober tests 

two hypotheses related to the disclosure of the component of 

earnings that consists of the liquidation of LIFO layers. The 

first "information correction" response hypothesis postulates 

that investors will react favorably to earnings increases 

resulting from LIFO layer liquidations that they learn of in 

preliminary earnings announcements. Later, however, these 

investors will be displeased when they discover in the firm's 

annual report that what they thought was a permanent component 

of earnings is in reality the result of inventory 

liquidations. The stock reaction to the release of the annual 

report in this case is predicted to be negative. The 

alternative "operating cash flow" response hypothesis holds 

that investors will be pleased to find that the firm has 

conserved cash by more efficient management of inventory as 

evidenced by reduced inventory levels-i. e., market reaction to 

the release of the annual report would be positive. 

The enigmatic and anomalous market reactions which Stober 

finds challenge simple elucidation. No evidence e:-:ists of 

abnormal share price response around the earnings announcement 

date to earnings announcements of LIFO firms that liquidate 

inventory. However, significant positive rank correlations 

between share price response and magnitude of LIFO inventory 

liquidation do exist around the date of the release of the 

firm's annual report. Stober [1986] concludes that this is 
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"contrary to the prediction of an informat ion correction 

response but consistent with the market responding favorably 

to operating decisions which lead to the liquidation of LIFO 

inventories" (pg. 156). 

2.3.D. Tse- The Tax Status of Liquidatinq Firms 

Tse [1990] examines price reactions to liquidation income 

conditioned on a firm's tax status. When tax status is 

ignored, Tse finds no significant relationship between price 

reaction and income increases brought about by LIFO inventory 

liquidations around the date of earnings announcements; this 

is consistent with Stober's [1986] results. However, low-cax

rate LIFO firms that liquidate inventory have a significantly 

higher price reaction to liquidation income increases than 

high-tax rate LIFO firms that liquidate inventory. Low-tax 

(high-tax) LIFO firms are defined as those with (without) an 

NOL carryforward in the current or previous tax year. "This 

suggests that price responses to liquidation income are more 

positive for firms which do not face incremental taxes on this 

income (Tse [1990], p. 235)." 

Tse's results can also be explained from an information 

perspective. Although LIFO liquidations have the potential to 

improve cash flows by delaying inventory purcha3es, 

liquidation income produces no cash revenues. Yet, from an 

information perspective, a manager's decision to liquidate 
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old LIFO layers might reveal his or her expectations regarding 

the future cash flows of the firm. That is, the fact that the 

manager has decided to liquidate old layers this year might 

indicate that the manager expects the firm to be in a higher 

marginal tax bracket in the near future. A necessary 

condition to reach this higher tax bracket is that the 

currently low-tax bracket firm be more profitable or increase 

its cash flows in the future. Ergo, holding risk and other 

factors constant, a low-tax firm should experience a positive 

stock-price reaction when investors learn of the (unexpected) 

liquidation. The above may explain why Tse [1990] finds that 

"low-tax-liability firms appear to have a significantly higher 

[stock] price reaction to liquidation income than other 

liquidating firms, and also appear to have an overall positive 

price reaction to liquidation income." (p. 230). 

2.4. Cottell's Survey Results on LIFO Liquidations 

Cottell's [1986] survey results indicate that top level 

managers consider income tax expense and the cost of capital 

associated with holding inventory the most critical factors in 

their LIFO liquidation decisions. Managers of LIFO firms 

responded that they would be more likely to liquidate 

inventory in years of a higher cost of capital to avoid higher 

inventory carrying costs. Property taxes, warehousing costs, 

insurance costs, transportation costs, handling costs, risk of 
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physical deterioration, and risk of obsolescence are rated 

less important in the LIFO inventory liquidation decision. 

Several respondents to Cottell's survey also mentioned the 

importance of LIFO liquidations on their firm's reported 

earnings. Assuming inflation, an implication drawn from this 

last response is that, ceteris paribus, LIFO firms which are 

closer to violating constraints in their debt covenants are 

more likely to liquidate inventory layers than LIFO firms 

further from violating their debt covenants due to the 

increase in reported earnings brought about by a LIFO layer 

liquidation. 

A proposition that Cottell [1986] draws from his survey 

results is that a higher interest rate implies higher 

inventory holding costs. Holding other factors constant I 

these higher holding costs would lead firms to reduce their 

inventory thus increasing the probability of LIFO liquidations 

during episodes of high interest rates. 

2.5. Lindahl's Economic Factors Motivating LIFO Liquidations 

Contrary to Cottell, Lindahl [1989] postulates that a 

higher rate of inflation will be associated with higher 

interest rates and a higher discount rate for expected future 

cash flows. Thus, using Lindahl's argument, a higher rate of 

inflation would imply fewer LIFO layer liquidations in the 

current year since the discounted tax cost of a LIFO layer 
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liquidation in the future relative to the tax cost of a LIFO 

layer liquidation in the current year would be smaller the 

higher the discount rate. 

higher interest rates will 

That is, Lindahl predicts that 

cause firms to postpone LIFO 

inventory liquidations to a future year. 

Furthermore, Lindahl postulates that inventory layer 

liquidations a=e negatively correlated with unit sales growth. 

Lindahl's implied argument is that declining unit sales 

dictate that businesses trim inventory levels (i. e. , 

liquidations should increase) in response to declining sales. 

In addition, Lindahl demonstrates that a firm is more likely 

to liquidate inventory layers if demand for its products is 

more variable since inventory levels and sales volume must 

remain in balance. Lindahl suggests that the ratio of short

term debt to long-term debt should be positively correlated 

with the probability of these future unfavorable demand shocks 

(and thus the probability of LIFO layer liquidations) as the 

use of long-term debt implies confidence in stable future 

demand. 

2.6. Johnson and Dhaliwal- Economic Performance Measures 

Johnson and Dhaliwal [1988] offer evidence that firms 

abandon LIFO in order to reduce the probability of being 

declared in technical default on debt covenants even though 

payment of a tax penalty is involved. More importantly, their 
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evidence indicates that LIFO abandonment follows a period of 

declining share price. The proposed linkage is that declining 

share price is related to economic difficulties associated 

with being close to violating debt covenants. Based on these 

results, it can be predicted that firms that liquidate LIFO 

inventory layers to loosen restrictive debt covenants will 

experience declining share prices prior to their inventory 

liquidation. That is, share price performance and LIFO 

liquidations should be negatively related. In addition, "the 

economic forces responsible for the firm's financial distress 

are likely to generate low effective tax rates and/or tax 

credits (operating loss carryforwards) ." (Johnson and Dhaliwal 

[1988], p. 241). As shown in section III, this 'I'IQuld 

reinforce the prediction that share price performance and LIFO 

liquidations are negatively related. 

The tax law prohibition against the use of lower of cost 

or market (LCM) if LIFO is used encourages firms whose 

inventory has suffered declines in value to liquidate LIFO 

inventory layers. The reason is that, by liquidating 

inventory I the firm will have a higher COGS and thus less 

taxes currently payable. Cushing and LeClere [1990] suggest 

that R&D expense is positively correlated with declines in 

inventory value and, by inference, positively correlated with 

LIFO layer liquidations. Cushing and LeClere's prediction of 

a positive relationship between R&D expense and declines in 
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inventory value is based on the assumption that high R&D 

expense implies products which are likely to become obsolete 

more rapidly. 

2.7. Summary 

In summary, this section reviewed prior literature which 

posits motivations for LIFO layer liquidations. This 

literature predicts that LIFO layer liquidations are more 

likely if sales are declining, if net income is declining, if 

a firm is relatively closer to violating debt covenants, if 

interest rates are relatively higher (Cottell [1986]), if 

interest rates are relatively lower (Lindahl [1989]), if 

inventory on hand has declined in value, if the demand for a 

firm's output is relatively more variable, or if stock price 

is declining. The next section provides the theoretical 

background as well as the financial and tax accounting factors 

relevant to the tax-related propositions to be tested in this 

study. 
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III. LIFO Layer Liquidation: Financial Accountinq Tax and 
Aqency Cost Implications 

This section examines the effect of LIFO layer 

liquidations on tax liabilities and external financial 

reports. Subsection 3.1. presents a description of the LIFO 

inventory costing method and relevant tax laws affecting layer 

liquidations. Subsection 3.2. describes different methods by 

which LIFO may be implemented and the effects of these 

variations of LIFO on LIFO layer liquidations. Subsection 

3.3. draws the distinction between voluntary and involuntary 

liquidations, while subsection 3.4. outlines the tax-motivated 

theory of Biddle and Martin [1985] and states testable 

propositions resulting from theories based on tax laws and 

agency cost considerations. 

3.1. LIFO Inventory: Layer Liquidations, and the Tax Law 

This subsection delineates the relationship between 

provisions of the tax laws and LIFO layer liquidations. The 

LIFO inventory costing method allows the deduction of the most 

recent inventory purchases as Cost of Goods Sold (COGS). 

Other methods such as FIFO require that earlier purchases be 

used to compute COGS. During periods of inflation and 

nondecreasing inventory levels, the use of LIFO will maximize 

COGS and hence minimize taxable income. If a firm using LIFO 

liquidates its older inventory layers in a given tax year, 
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COGS will include these outdated inventory costs, resulting in 

increased taxable income and taxes currently payable. 

Although June 1981 amendments to the tax code greatly 

relaxed the LIFO conformity provision, IRC Sections 472(c) and 

474(e) still require firms which use LIFO for tax purposes to 

also use LIFO for financial reporting purposes. Hence, during 

periods of rising inventory prices, an inventory layer 

liquidation increases the income reported on the LIFO fi~m's 

tax return as well as the income reported on the firm's 

external financial statements. Later in this section, it is 

shown that as a result of this conformity provision a firm is 

often able to achieve both tax minimization goals and a 

reduction in the probability of violating debt covenants via 

LIFO layer liquidations. 

Another tax code provision which affects the LIFO layer 

liquidation decision is Treasury Reg. 1.471-2 which states 

that lower of cost or market (LCM) inventory valuation is not 

permitted for tax purposes when LIFO is used. Hence, under 

LIFO, if inventory sustains price declines year-end 

liquidations are encouraged because these liquidations result 

in higher COGS (Raby and Tidwell [1990]). 

Biddle and Martin [1985] use the above details of the tax 

law to show that, given increasing price levels and 

nonincreasing corporate tax rates, LIFO firms will make their 

year-end purchases large enough to ensure that old inventory 
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layers will not be liquidated (see subsection 3.4 below). 

Despite Biddle and Martin's and others' predictions, Lee and 

Petruzzi [1989] find that liquidations for LIFO adopters occur 

in 43.5 percent of their firm-year observations. In addition, 

DKR [1984] find that liquidations by LIFO firms occur in 29.3 

percent of their sample observations. Stober [1986] finds 

1,740 instances of LIFO liquidation disclosed in annual report 

footnote disclosures from 1979 to 1983. In subsection 3.4., 

it is shown that the possibility of increasing corporate tax 

rates can explain these "puzzling" results. In fact, firms 

whose marginal tax rates are expected to increase in the 

future will often find LIFO layer liquidations a positive net 

present value undertaking. 

3.2. Different LIFO Methods and Their Affect on LIFO Layer 
Liquidations 

In this subsection, the three most commonly used methods 

of LIFO inventory valuation are discussed: the inventory 

pooling method, the dollar-value LIFO method, and the retail 

LIFO method. The relationship between each methed and LIFO 

layer liquidations is also described. 

Under the inventory pooling method inventory is divided 

into pools, each of which must consist of substantially 

identical goods. Each poel rather than each good is then 

assumed to be one unit for purposes of costing. Increases or 
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decreases in a pool are determined with reference to increases 

or decreases in the physical quantity of goods. If total 

inventory is divided into fewer pools, it is more difficult to 

liquidate old inventory layers, as inventory r~ductions in 

some items in a pool can be offset by inventory increases in 

other items in the same pool. In contrast, the use of more 

inventory pools increases the 

liquidating old inventory layers. 

firm's probability of 

In any case, untimely layer 

liquidations due to production, technology, style, design or 

fashion changes, shortages in supplies, strikes by suppliers 

or other factors may occur even if only a few large pools are 

used. 

In an effort to overcome the problem of eroding base 

layers, the dollar-value LIFO method was developed during the 

1940s. Under this method increases and decreases in a pool 

are determined and measured in terms of total dollar value, 

rather than the physical quantity of the goods in the 

inventory pool. Dollar-value LIFO is less restrictive than 

the above mentioned inventory pooling approach in that goods 

grouped in the same pool need not be substantially identical; 

they only need to be similar in type or use. Hence, when 

dollar-value LIFO is used it can be applied to inventory pools 

consisting of a greater variety of goods than is possible 

under the inventory pooling approach. Because the firm has 

the option of using fewer and larger inventory pools, dollar-



32 

value LIFO has the potential to reduce the likelihood of LIFO 

layer liquidations. While for tax purposes, it may be 

desirable to use few inventory pools, for financial reporting 

purposes companies often use many pools which are easy to 

liquidate: 

as a result, when the company wants to increase its 
income, inventory is decreased, thereby matching low cost 
inventory items to current revenues. To curb chis 
practice, the SEC has taken a much harder line on the 
number of pools that companies may establ ish. In the 
well publicized Stauffer Chemical Company case, Stauffer 
in 1982 had increased the number of LIFO pools from eight 
to 280, increasing 1982 net income by $16,515, 000 or 
approximately 13 percent. (Keiso and Weygandt [1989] 
pp.368-9) . 

Reeve and Stanga [1987] find that most companies using 

dollar-value LIFO have only a few pools (the median is six for 

retailers and three for nonretailers), and the distributions 

are highly skewed i.e. some companies have 100 or more pools. 

In addicion, retailers that use dollar-value LIFO have 

significantly more pools than nonretailers, and about a third 

of the nonretailers (mostly manufacturers) use a single pool 

for their entire LIFO inventory. 

Yet another LIFO inventory method is the LIFO retail 

method which is a reversed markup procedure of inventory 

pricing used by many retailers. The main advantage of this 

method is that it produces accounting information and 

facilitates inventory control for retailers at less cost than 

other LIFO methods. This method is often used in combination 
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with dollar-value LIFO. The probability of LIFO layer 

liquidations using the LIFO retail method is similar to the 

probability of liquidations using the dollar-value LIFO 

pooling method, i. e. , setting up many pools of inventory 

increases the potential for inventory layer liquidations and 

vice-versa. 

In a working paper, Stanga [1985] surveys 206 LIFO firms 

and finds that about 70 percent use dollar-value LIFO 

exclusively. Twelve percent use the retail LIFO method 

exclusively. Four percent of the companies surveyed use the 

inventory pooling method exclusively. Lastly, 14 percent of 

the companies use a combination of methods. The number of 

pools used for tax and financial reporting purposes is 

identical in almost all cases. 

3.3 Implications of Voluntary versus Involuntary 
Liquidations 

A LIFO liquidation can be either voluntary or 

involuntary. The purpose of this dissertation is to explain 

voluntary liquidations. Hence, to the extent that they occur 

involuntary liquidations must be controlled. This subsection 

first describes the costs of involuntary inventory 

liquidations and then discusses the specific variables used to 

control for involuntary liquidations in this study. 

Given rising prices, the costs associated with an 
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unexpected, involuntary LIFO liquidation include such items as 

the cash outflow due to the sudden acceleration of tax 

liability and severe dislocations in budgeting and planning. 

These costs could outweigh the tax savings accumulated during 

nonliquidating tax years. In addition, the increased cash 

outflow in the form of a higher tax burden could come at a 

time when economic conditions are slow or when the company may 

have a difficult time paying the tax on accumulated inventory 

profits (Rothschild [1974]). Hence it is not surprising that 

both Morse and Richardson [1983] and Granof and Short [1984] 

find that the consequences of possible future involuntary LIFO 

layer liquidations with the accompanying cash planning 

difficulties have led companies with a high probability of 

involuntary inventory liquidations to avoid usin0 the LIFO 

method altogether. 

Further evidence that firms with a high probability of 

involuntary inventory liquidations avoid the use of LIFO is 

offered in Biddle [1980] and Lindahl [1989]. Both studies 

find that a characteristic of firms not adopting LIFO is a 

higher variability of demand for the firm's output. Higher 

variability in demand translates into a higher probability of 

involuntary inventory liquidations. Given that firms weigh 

the costs and benefits of using LIFO before adopting it, it 

can be assumed that a firm that adopts LIFO does so in part 

because it has a lower variability of demand for its output 
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liquidations. 
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involuntary 

In addition to the preceding evidence that involuntary 

liquidations for LIFO firms should be relatively rare, other 

evidence exists that LIFO inventory liquidations are often 

voluntary. Frankel and Trezevant [199l] assume that the 

percentage of annual inventory purchases made by a LIFO firm 

in the fourth quarter of its tax year are a surrogate for the 

probability that a firm has liquidated inventory by delaying 

year-end purchases. They assume that it is more likely that 

a firm has liquidated inventory if it makes a relatively low 

percentage of inventory purchases in the fourth quarter of its 

tax year. Further, Frankel and Trezevant find that on average 

the percentage of annual inventory purchases made in the first 

quarter of the tax year are abnormally high following a fourth 

quarter of abnormally low purchases. Assuming that the low 

fourth quarter purchases surrogate for inventory liquidations, 

this evidence supports the argument that LIFO layer 

liquidations are often consciously chosen, i.e., voluntary. 

Based on the preceding findings, it might be assumed that 

involuntary LIFO inventory liquidations would be rare since 

firms subject to a reasonable probability of undesirable 

involuntary liquidations would not use the LIFO method. 

However, to the extent that involuntary liquidations do occur, 

they are controlled for in this research by the use of 
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industry dummy variables, annual dummy variables, and a 

variable measuring the change in firm-specific sales. These 

variables proxy for the production, investment and financing 

environment under which the firm operates. Specific events 

proxied for by industry dummies and the change in sales 

variable include supply shortages, strikes, and changes in 

technology. Involuntary liquidations due to recessions, wars, 

tax law changes, and other macroeconomic events are controlled 

through the use of the annual dummy variables. 

3.4. Theoretical Backqround and Testable Propositions 

Using the theoretical model of Biddle and Martin [1985], 

this subsection demonstrates that a LIFO firm's expected 

pattern of taxable income through time can be used to make 

specific predictions of the likelihood of inventory layer 

liquidation in the current tax year. All arguments are 

presented assuming that price levels are increasing; all 

results carryover to the case of declining price levels if 

directional predictions are reversed. 

Biddle and Martin [1985] (BM hereafter) demonstrate that 

it will be optimal for a firm to use LIFO if inventory prices 

are nondecreasing, inventory levels are nondecreasing and 

marginal corporate tax rates are nonincreasing. Under these 

assumptions, LIFO COGS will exceed FIFO COGS. ~ince this will 
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lead to lower taxable income under LIFO, cash flows discounted 

to their present value will be maximized using LIFO. Further, 

even if the eventual liquidation of old LIFO layers is taken 

into account, LIFO will maximize discounted cash flows because 

the increased taxes resulting from layer liquidations will 

occur in later years while the offsetting decreased taxes will 

occur in earlier years. Appendix A provides a formal 

description and pr~of of these results. 

BM also show that, assuming nonincreasing corporate tax 

rates and nondecreasing price levels, it will be optimal for 

firms already using LIFO to make large year-end inventory 

purchases in order to avoid liquidating old inventory layers 

which would increase taxable income. As long as taxes 

currently saved exceed the after-tax holding costs of 

additional inventory plus additional taxes event~3lly paid on 

layer liquidations currently avoided by inventory purchases, 

these order patterns will remain optimal. 

findings: 

Based on these 

Proposition One: Under the assumption that future 

marginal corporate tax rates will not increase and 

that price levels are not decreasing, LIFO firms 

will not liquidate old inventory layers. 

The major extension that I offer to BM's model is to 

relax the assumption that corporate tax rates are 

nonincreasing. If a firm's tax rate is expected to increase 
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in the future, BM (p. 68) recognize that their conclusion that 

LIFO firms will want to avoid liquidating old lower cost 

inventory layers may not hold. If corporate tax rates are 

increasing, firms have a valuable option with regards to 

potential inventory liquidations (Pincus [1986]). This option 

is to liquidate inventory now when the tax rate is low rather 

than to liquidate inventory in the future when the tax rate is 

higher. Appendix B demonstrates a case in which a firm will 

"purchase" this option and invade old LIFO layers in order ~o 

minimize taxes paid over time. 

The intuition behind this result is that by invading old 

layers in a low-tax year, the firm is purchasing an option at 

a cost of the additional tax equal to (low current tax rate * 

additional taxable income from liquidating old inventory 

layers). This cost would be offset somewhat by the reduced 

carrying costs of a smaller inventory. In future year n, the 

firm exercises its option by avoiding the inventory 

liquidation made in a prior year. Upon this exercise, the 

firm receives a tax savings equal to (higher tax rate * 

decrease in taxable income from not having to invade old 

inventory layers liquidated in prior low-tax-rate year) 

(l+discount rate)**n J. 

, 
/ 

Two conditions necessary for the taxes saved by 

liquidating inventory layers to have a positive expected net 

present value are (1) a current year's marginal tax rate that 
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is less than the expected future marginal tax rate and (2) 

inventory prices that do not increase so rapidly as to 

dominate the effect of increasing marginal tax rates. 

The preceding argument is similar to the tax minimization 

theory of efficient employee compensation packages in Scholes 

and Wolfson [1986]. A key component in their argument is the 

current versus the expected future marginal tax rate of the 

corporation. A corporation expecting its marginal tax :ate tc 

rise would prefer to pay tax deductible employee compensation 

benefits in future years, just as a LIFO firm expecting its 

future marginal tax rate to rise would prefer to report a 

higher cost of goods sold in future years. The LIFO firm 

would accomplish this result by liquidating inventory late in 

the current year and replacing it early in the following year. 

Throughout this paper, a low-tax firm is one which 

expects its marginal tax rate to increase in the future. This 

includes firms with a tax loss carryforward. Based on this 

definition and the previous discussion proposition two can be 

stated as: 

Proposition Two: If price levels are increasing, 

low-tax rate LIFO firms will liquidate old 

inventory layers if (low current tax rate * 

additional taxable income from invading old layers) 

< (higher future tax rate in year n * decrease in 

taxable income from not having to invade old layers 



40 

liquidated in the low-tax rate year) I 1 + 

discount rate)**n. 

As discussed in section II, a factor which must be 

controlled for in developing hypotheses to test Proposition 

Two is the LIFO firm's discount rate. A higher discount rate 

would imply fewer inventory liquidations in the current year 

since discounting the future tax benefits at a higher discount 

rate would decrease their present value and possibly reverse 

the inequality required for proposition two to hold. An 

opposing factor, however, is that a higher discount rate 

implies a higher cost of capital which in turn implies higher 

inventory holding costs. These higher holding costs would 

imply more LIFO layer liquidations (Cottell [1986]. In this 

case, a higher discount rate implies more rather than fewer 

inventory liquidations. 

A special case of Proposition Two is discussed in Pincus 

[1986] : 

If the firm makes use of net operating loss carryforwards 
that would otherwise not have been used for one or more 
years, then the firm is able to postpone the LIFO 
liquidation tax liability, and the present value of the 
tax cost is lowered .... If a firm's existing tax 
carryforwards are sufficient to offset fully the LIFO 
liquidation tax cost and would have otherwise expired 
unused, the marginal tax rate on the liquidation-induced 
taxable earnings will be zero (p. 161). 

This would suggest that net operating loss carryforward 

firms would be a subset of the low tax rate firms specified in 
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Proposition Two. 

Debt covenants are often based on ratios which incorporate 

net income and current asset accounting numbers (Smith and 

Warner [1979]). Firms close to violating debt covenants are 

thus more likely to use discretionary accruals which increase 

net income and current assets. Evidence supporting this 

prediction from the opportunistic behavior perspective is 

reviewed in section II. This implies that in order to 

increase net income, the current ratio and working capital, 

firms already using LIFO are more likely to liquidate old 

inventory layers the closer they are to violating debt 

covenants. Thus: 

Proposition Three: LIFO firms closer to violating 

debt covenants will be more likely to liquidate old 

inventory layers than LIFO firms further from 

violating debt covenants. 

The next section, describes sample selection, empirical 

variables and the hypotheses to be tested. 
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IV. Sample Selection, Empirical Variables, and Hypotheses. 

In this section, sample selection procedures are first 

described. This is followed by a statement of hypotheses to 

be tested and empirical surrogates to be used in chese cests. 

Lastly, factors that must be controlled for when examining the 

determinants of LIFO layer liquidation are described and 

assigned empirical representation. 

4.1. Data Sources and Sample Selection 

In order to identify LIFO-use firms, the data source used 

is the COMPUSTAT annual Primary ISupplementary ITertiary 

Industrial File. This file contains 2441 firms. Firms with 

a one-digit SIC code of "6" (banks, savings and loans, 

insurance companies, brokerages and REITs) are removed from 

the sample since inventory is not significant for these firms. 

Also, firms without CRSP daily return data are eliminated. 

This leaves 1710 firms available for further analysis. 

COMPUSTAT firms eligible for inclusion in the final 

sample are those which used LIFO as their primary inventory 

costing method in each of the years 1979 through 1988. This 

selection method has been used in many prior LIFO studies (see 

e.g., Biddle [1980]). Since 205 COMPUSTAT firms used LIFO as 

their primary inventory costing methods in each of the years 

1979 through 1988, these procedures leave 2050 COMPUSTAT firm-
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year observations in the final primary LIFO-use sample. 

In order to partition this sample of 2050 COMPUSTAT firm

years into liquidation firm-years and nonliquidation firm

years, liquidation firm-years are identified using the 1979 

through 1983 NAARS data base compiled by Stober [1986] and the 

1984 through 1988 NAARS data base available at the University 

of Arizona. Liquidations are available in both cases due tc 

The Securities and Exchange Commission Staff Accounting 

Bulletin number 40 which requires that firms disclose all 

material LIFO layer liquidations in annual report footnotes. 

A firm-year liquidation observation identified by Stober or 

through my search of the 1984 through 1988 NAARS data base is 

retained if: 1) a New York or American Stock Exchange firm is 

involved; 2) CRSP daily return data is available from 1979 

through 1988; 3) the dollar value of the liquidation is not 

reported as immaterial; 4) the LIFO liquidation is not 

reported in the discontinued operations section of the income 

statement; and 5) the liquidation reported in the annual 

report footnotes occurs in the current year. Stober employs 

two additional screens that could not be employed for the 1984 

through 1988 NAARS data. Specifically, Stober removes firms 

without a fourth quarter Wall Street Journal earnings 

announcement date reported by COMPUSTAT and firms whose 

financial statement release date is not available from 

Disclosure Inc. 



44 

Using these p4ocedures, Stober identifies 692 firm-year 

annual report disclosures of LIFO liquidations from 1979 

through 1983 while my search of the NAARS data base reveals an 

additional 507 such LIFO liquidations from 1984 through 1988. 

The overlap between these 1199 firm-year liquidations and the 

2050 COMPUSTAT primary-use LIFO firm-year observations 

described previously is 307 observations. That is, the final 

sample employed to test the determinants of LIFO inventory 

liquidations from 1979 through 1988 consists of 307 primary 

LIFO-use firm-years that had inventory liquidations and 1743 

primary LIFO-use firm-years that did not have inventory 

liquidations. 

There are two reasons why only 307 firm-year liquidations 

of the 1199 firm-year liquidations initially available for 

analysis remain in the sample. First, many firms that are 

identified as liquidating LIFO inventory are not primary-use 

LIFO firms. For example, many firms which use FIFO as their 

primary inventory costing method carry some inventory on LIFO. 

Second, the NAARS data base contains many firms not carried by 

COMPUSTAT. Specifically, the NAARS data base contains 

approximately 4200 firms versus the 2441 firms contained in 

the COMPUSTAT files. 

4.2. Measures of LIFO Liquidations 

Three variables are utilized to represent the existence 
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and magnitude of LIFO liquidations. The first is a simple 

dummy variable L1Q coded L1Q=1 if a firm liquidated inventory 

in a given year and coded LIQ=O otherwise. The second 

variable, designated LIQVAL, is the total after-tax dollar 

value of a LIFO liquidation divided by the liquidating firm's 

annual net sales. This is the same variable used by Bouillon 

and Shane (1990). The last variable measuring liquidations, 

LIQSC, is employed in estimating a heteroscedastistic tobit 

model. "Under this procedure, tobit regression is performed 

on variables weighted by predicted dependent variable values 

obtained from OLS regressions" (Freed and Swenson [1991] p. 

18) . In this particular case, the predicted value of the 

total after-tax dollar value of a LIFO liquidation is used as 

the appropriate weight. Thus, the dependent variable LIQSC is 

defined as the total after-tax dollar value of a LIFO 

liquidation divided by the predicted value of the total after

tax dollar value of a LIFO liquidation. It should be pointed 

out that in heteroscedastistic tobit, all independent 

variables described later in this section are also scaled by 

the predicted value of the total after-tax dollar value of a 

LIFO liquidation when estimating the tobit model. 

4.3. Proxies of a Firm's Marqinal Tax Rate 

The predictions developed in section III would ideally be 

tested using a firm's current and expected future marginal tax 
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rate. Unfortunately, measurement of current marginal tax rate 

is very difficult and expected future marginal tax rate is 

unobservable. The technique employed to measure current 

marginal tax rate in this research is to calculate the 

following three variables: 

NOL: a firm is classified as a low-tax firm in year t 
(t=1979, ... ,1988) if it has a tax loss carryforward from 
year t. High-tax firms are those with no tax loss 
carryforward from year t. High-tax firms are coded NOL=O 
and low-tax firms are coded NOL=1. The NOL measure has 
been used by Tse [1990] and Scholes, Wilson and Wolfson 
[1990] among others. 

NOLS: this measure of current tax status is the dollar 
value of a firm's net operating loss carryforward divided 
by its net sales in year t (t=1979, ... ,1988). This is 
the variable used by MacKie-Mason [1990]. 

LPTAX: a firm is classified as a low-tax firm in year t 
(t=1979, ... ,1988) if its federal taxes paid in year t 
imply that its taxable income in year t is less than that 
at which the top marginal corporate tax rate takes 
effect. High-tax firms are firms not classified as low
tax firms. This same method of working backwards from 
taxes paid to marginal corporate tax rate is used by Lee 
and Petruzzi [1989]. As is done for N0L, ~igh-tax firms 
are coded LPTAX=O and low-tax firms are coded LPTAX=l. 

Shevlin [1990] provides examples as to why thp. above 

measures of marginal tax rates are imperfect. However, any 

attempt to measure marginal tax rates will have severe 

measurement error. Specifically, measurement of marginal 

effective tax rate would "depend upon the probability 

distributions of future taxable income, tax credits, and 

statutory tax rates, as well as on the levels of past periods' 

taxable incomes and tax credits, given the carryback rules for 
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tax losses and tax credits." (Scholes, Wilson and Wolfson 

[1990}, p. 11). 

I employ the COMPUSTAT data base to determine the 

existence and magnitude of NOL carryforwards. It should be 

noted that the NOL carryforwards reported on COMPUSTAT are an 

imperfect proxy for actual tax NOL carryforwards (Auerbach and 

Porteba [1987]). For example, many firms report t.ax NOL 

carryforwards in their financial statements only when these 

carryforwards approach expiration. 

4.4. Hypotheses to be Tested 

Using NOL, NOLS, and LPTAX as measures of tax status, the 

following hypotheses are to be tested: 

H1: For primary-use LIFO firms, inventory layer 
liquidations will be less (more) frequent for high-tax 
(low-tax) firms [i.e., for firms coded equal to 0 (equal 
to 1) on the variables NOL and LPTAX and for firms with 
a lower (higher) NOLS]. 

H2: For primary-use LIFO firms, inventory layer 
liquidations, Le., LIQVAL and LIQSC, will be of a 
greater (lesser) magnitude the larger (smaller) the 
magnitude of a firm's NOL carryforward divided by net 
sales. 

The reasoning behind hypotheses H1 and H2 is that high-

tax LIFO firms will avoid inventory liquidations to maximize 

cost of goods sold and thus reduce taxes currently payable in 

the highest marginal tax bracket. Conversely, currently low-

tax LIFO firms are more likely to liquidate inventory in the 

current year to avoid having to liquidate inventory in a 
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future high-tax-rate year. 

Tests of the prediction that LIFO firms nearer to 

violating debt covenants will be more likely to liquidate 

inventory require measures of a firm's proximity to violating 

debt covenants. One option is to examine the actual debt 

covenants of the firm. An alternative option is to use 

empirical surrogates such as the firm's debt ratio, current 

asset ratio or unrestricted retained earnings which are 

expected to be highly correlated with proximity to violating 

debt covenants. 

Smith and Warner [1979) examine corporate indenture 

agreements and document that restrictive covenants are often 

based on working capital, debt ratios and retained earnings 

available for dividends. In addition, recent studies by Press 

and Weintrop [1990) and Duke and Hunt [1990) document that 

measures of closeness to violating debt covenants such as net 

worth constraints, working capital constraints and leverage 

constraints are significantly correlated with firm leverage. 

Based on these findings, the proxy variables which are used to 

measure a firm's proximity to violating its debt covenants in 

year t (t=1979, ... ,1988) are its long-term debt to total 

assets ratio in year t (LTDTA), its current ratio in year t 

(CR), and the lesser of the firm's unrestricted retained 

earnings or its retained earnings scaled by the firm's 

dividends in year t (UNREDIV). UNREDIV, which measures the 
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number of years of dividends at the current payout rate 

available for distribution, is set equal to zero if 

unrestricted retained earnings are negative. This variable is 

also set equal to twenty if dividends are equal to zero. In 

addition, to reduce the influence of outliers, UNREDIV values 

greater than twenty are winsorized to twenty. Alternate 

truncations of ten and five were also examined with little 

effect on reported results. These same proxy variables or 

ones closely related have been used in LIFO studies by Lindahl 

[1989], Dopuch and Pincus [1989), Lee and Hsieh (19851, 

Cushing and LeClere [1990], Hunt [1985], Johnson and Dhaliwal 

[1988], and Bouillon and Shane [1991]. 

Using the firm's long-term debt to total assets ratio, 

current ratio, and unrestricted retained earnings scaled by 

dividends as surrogates for its proximity to violating debt 

covenants, the following hypothesis is tested: 

H3: For primary-use LIFO firms, inventory layer 
liquidations (i.e., LIQ, LIQVAL and LIQSC) will be more 
(less) likely ~nd of a greater (lesser) magnitude the 
higher (lower) the long-term debt to total assets ratio, 
the lower (higher) the current ratio, and the lower 
(higher) the unrestricted retained earnings divided by 
dividends. 

The proposition underlying hypothesis H3 is that the 

closer a LIFO firm is to violating its debt covenants the 

greater is the benefit from the increase in net income and 

liquidity ratios resulting from inventory layer liquidations. 
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4.5. Additional Factors Controlled for in Empirical Tests 

Four additional control factors are included in the 

models tested: Change in the firm's inflation rate, change in 

the firm's industrial production index, change in the firm's 

sales, and change in the firm's economic performance prior to 

LIFO liquidations. 

4.S.a. Change in the Inflation Rate 

The change in price levels during the year is measured 

as the annual percentage change in the Producer Price Index 

(PPI) for a firm's two-digit SIC industry code: 

CHGPPI(t)=[PPI(t)-PPI(t-1)]/PPI(t-1), t= 1979, ... ,1988 

While it would be more appropriate to use a price index based 

on a firm's input prices, this data is generally unavailable 

given the multiplicity of inputs to a firm's production 

process. See e.g., Biddle [1980] for an extended discussion. 

Additionally, the PPI is not reported for all industries. In 

such cases appropriate substitutes are constructed. For 

example, for two-digit SIC code retail industries the consumer 

price index for the relevant retail items is used to measure 

price level inflation. In several cases, per hour wages paid 

in an industry are utilized. 

For LIFO firms, the measure CHGPPI is expected to be 

negatively related to inventory liquidations for two reasons. 

First, the additional tax penalty paid in the current year 
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from liquidating inventory is larger the greater the increase 

in the PPI (Lindahl [1989J). Second, the higher discount rate 

generally associated with greater price level increases 

decreases the present value of the tax benefit received in a 

future year, resulting from not having to liquidate inventory 

layers that have been expensed in the current year. This 

prediction of a negative relationship between interest rates 

(surrogated for by CHGPPI) and inventory liquidations must be 

tempered by Cottell's [1986J prediction that a positive 

relationship exists between liquidations and interest rates. 

This la~ter prediction assumes that the higher inventory 

carrying costs associated with high interest rates lead firms 

to liquidate inventory. 

4.S.b. Chanqe in Output Demand 

Change in the demand for a firm's output is surrogated 

by two measures. The first is change in real IPI measured as 

~~e annual percentage change in a firm's two-di~it SIC code 

Industrial Production Index (IPI): 

CHGIPI=[IPI(t)-IPI(t-1)]/IPI(t-1), t=1979, ... ,1988 

Since the Industrial Production Index is not reported for all 

industries, appropriate substitute measures are calculated 

when necessary. For example, the retail industry CHGIPI is 

computed as two-digit SIC code industry sales divided by two

digit SIC code industry price level index. 
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The government's Industrial Production Index measures 

changes in unit production by industry. For LIFO firms it is 

expected that changes in this index, CHGIPI, will be 

negatively related to inventory liquidations. The reason 

underlying this prediction is that in years of larger 

increases (decreases) in real IPI firms are less (more) likely 

to liquidate inventory in order to match inventory and sales 

levels (Lindahl [1989]). 

The second measure of change in a firm's output demand 

is the change in a firm's sales, measured as the percentage 

change in the firm's dollar amount of sales in year t: 

CHGSLS(t)=[SLS(t)-SLS(t-l)]/SLS(t-1), t= 1979, .. . ,1988 

For LIFO firms, this measure is expected to be negatively 

related to inventory liquidations for several reasons. First, 

in years of large increases (decreases) in sales there is a 

lower (higher) likelihood of inventory liquidations in order 

to match inventory and sales levels (Lindahl [1989]). Second, 

if a firm which uses LIFO is shrinking in size, this firm is 

often economically motivated to liquidate its inventory in 

order to accommodate lower desired inventory stocks (DKR 

[1984]). Third, CHGSLS may surrogate for current and future 

changes in demand for the firm's products. Holding other 

factors constant, if the firm expects decreased future demand 

for its inventory (i.e., if CHGSLS is negative), then the firm 

will be more likely to liquidate. Fourth, CHGSLS will be 
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negative if the firm experiences, for example, strikes, supply 

shortages, or distribution delays. These events increase the 

probability that the firm will liquidate in .;entury, holding 

other factors constant. Finally, negative changes in sales 

are highly correlated with lower tax rates. If sales declines 

are assumed to surrogate for low tax status, then hypotheses 

Hl and H2 would predict that decreases in a firm's sales will 

be positively associated with inventory liquidations. 

4.S.c. Chanqe in Economic Performance Prior to LIFO 
Liquidations 

In order to control for the predicted negative 

relationship between LIFO liquidations and change in stock 

price, change in stock price is measured as follows. A firm's 

percentage change in raw stock price adjusted for stock splits 

and dividends (CHGRAW) for the year preceding its annual 

report date is first calculated: 

CHGRAW(t)=(PRICE(t)-PRICE(t-l»/PRICE(t-l), 

t=1979, ... ,1988. 

Firm alpha (ALPHA) and beta (BETA) are estimated using the 

market model and the CRSP value weighted market index over a 

2S0-day return window preceding the annual report date. Next, 

a firm's expected annual stock price return (EXPRET) is 

measured by [ the annual percentage return on the CRSP value 

weighted market index (VWMI) times a firm's estimated 
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systematic risk coefficient (i.e. firm beta) 1 plus the firm's 

market model alpha. That is, 

EXPRET(t) = {[return on VWMI (t-1 to t)]* BETA(t)} + 

ALPHA(t), t=1979, ... ,1988. 

Finally, the firm's percentage abnormal return (CHGPRC) is 

computed as: 

CHGPRC(t) = CHGRAW(t) - EXPRET(t), t=1979, .. . ,1988 

4.6. Indicator (Dummy) Variables Employed 

Dummy variables for the year from which a sample 

observation is drawn are employed to account for other 

systematic variation in LIFO liquidations. The factors that 

might cause any observed significance of these dummy variables 

include macroeconomic events such as recessions and tax law 

changes which affect all firms in the economy. 

In addition, dummy variables for a firm's two-digit SIC 

code are used to control for possible industry effects. To 

assure convergence in probit, tobit and heteroscedastistic 

tobit analysis, two screens are employed. The first screen 

removes industries represented by three or fewer firms. This 

screen removes eight industries- namely, SIC13 (oil and gas) 

SIC23 (apparel and fabrics), SIC24 (lumber and wood), SIC31 

(leather), SIC39 (miscellaneous manufacturing), SICS2 

(hardware stores), SICSS (automotive dealers), and SIC73 

(business services). The second screen removes industries in 
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which fewer than two firm-year liquidations occur over the ten 

year sample period. This removes SIC51 (wholesale 

nondurables), SIC53 (general merchandise stores), SIC54 (food 

stores), and SIC59 (miscellaneous retail). These screens 

reduce the sample size to 1670 firm-year observations. In 

this sample, 291 firm-year observations (17.4 percent) are of 

liquidating firm-years and 1379 firm-year observations are of 

nonliquidating firm-years. 'i'he remaining SIC dummy variables 

represent industry membership in the following industries: 

SIC20 (food), SIC22 (textile mills), SIC 25 (furniture and 

fixtures), SIC26 (paper), SIC27 (printing and publishing), 

SIC28 (chemicals), SIC29 (petroleum refining), SIC30 (rubber 

and plastic), SIC32 (stone, clay and glass), SIC33 (primary 

metals), SIC34 (fabricated metals) SIC35 (machinery) SIC36 

(electrical machinery), SIC37 (transportation equipment), 

SIC38 (measuring instruments), and SIC50 (wholesale goods) . 

4.7. Summary 

In summary, this section stated the three hypotheses to 

be tested in this paper. These hypotheses can be summarized 

as follows. Two subsets of LIFO firms are more likely to 

liquidate inventory layers: LIFO firms that currently have a 

low marginal tax rate but expect their marginal tax rate to be 

higher in the future, and LIFO firms closer to violating their 

debt covenants (i.e. firms with a higher debt to total assets 
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ratio, a lower current ratio, and a lower unrestricted 

retained earnings scaled by dividends ratio). In order to 

test these hypotheses, six factors identified in prior 

literature are controlled for. These factors are: changes in 

producer price indices (CHGPPI), changes in stock price 

(CHGPRC), changes in real industrial product ion (CHG I PI) , 

changes in sales (CHGSLS), annual dummy variables and industry 

membership dummy variables. Recalling that low-tax rate firms 

are arbitrarily coded as having a high measure on tax rate 

variables, the predicted relationships between tax status, 

closeness to violating debt covenants, the control variables 

and inventory liquidations are as follows: 

Variable Relationship to LIFO liquidations 

Tax Status + 

Debt Ratio + 

Current Asset Ratio 

Unrestricted RE Ratio 

CHGSLS 

CHGPRC 

CHGIPI 

CHGPPI - (Lindahl), + (Cottell) 

In the next section, statistical tests used to test these 

hypotheses are described and the results of these tests are 

reported. 
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of the 

reports 

simple 

correlations between variables. The following subsection 

describes the results of tests using a linear probability 

model, probit analysis, tobit analysis and heteroscedastistic 

tobit analysis. 

5.1. Univariate Tests 

Tables 1A through 1e provide descriptive statistics for 

the variables used to test hypotheses H1 through H3. The 

results of t-tests of differences in mean values of each 

variable between liquidating and nonliquidacing firms are also 

reported. 

LIFO firms that liquidate inventory have a significantly 

lower current tax rate than nonliquidating LIFO firms as 

measured by the percentage of firm-year observations with an 

NOL carryforward (27.6 percent of firm-years for liquidating 

LIFO firms versus 10.3 percent of firm-years for 

nonliquidating LIFO firms, .0001 significance). A similar 

observation can be made using LPTAX, the percentage of firm

year observations in which the inferred marginal corporate tax 

rate is less than the top marginal corporate tax rate (34.4 
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percent of firm-years for liquidating LIFO firms versus 17.8 

percent of firm-years for nonliquidating LIFO firms, .0001 

significance). Liquidating LIFO firms have a significantly 

larger (.0001 significance) mean value of net operating loss 

carryforward divided by net sales (.031) than nonliquidating 

LIFO firms (.010). Finally, liquidating LIFO firms have a 

greater (.0001 significance) mean long-term debt. to t.otal 

assets ratio (19.41 percent) than nonliquidating LIFO firms 

(16.1 percent) and a lower current ratio (2.17 ratio for 

liquidating LIFO firms versus 2.38 ratio for nonliquidating 

firms, .0013 significance). The ratio of unrestricted 

retained earnings to annual dividends does not differ 

significantly between liquidating and nonliquidating LIFO 

firms (.829 significance). The results thus far support the 

hypotheses that LIFO firms with a lower tax rate and/or LIFO 

firms closer to violating debt covenants are more likely to 

liquidate inventory layers. 

Results reported in Table 1B indicate that liquidat.ing 

LIFO firms show a significantly negative mean stock price 

return in the year preceding liquidation relative to 

nonliquidating LIFO firms (-.4 percent return for liquidating 

LIFO firms versus 4.6 percent return for nonliquidating LIFO 

firms, .0235 significance). Liquidating LIFO firms also 

experience a lower level of inflation and a lower real IPI 

growth rate than nonliquidating LIFO firms (4.1 percent 



59 

average annual increase in price levels for liquidating LIFO 

firms versus 5.4 percent average annual increase in price 

levels for nonliquidating LIFO firms, .0252 significance, and 

1.0 percent average annual real IPI growth for liquidating 

LIFO firms versus 3.3 percent average annual real IPI growth 

for nonliquidating LIFO firms, .0001 significance). Lastly, 

liquidating LIFO firms exhibit a -2.4 percent average annual 

decrease in sales levels while nonliquidating LIFO firms show 

a 4.3 percent average annual increase in sales levels 

(difference significant at .0001). 

Table 1C provides descriptive statistics on the number 

and percentage of liquidations by year and Table 10 provides 

statistics on the number and percentage of liquidations by SIC 

code. The number of liquidations occurring in 1982 and 1983 

are significantly higher than in other years. This is 

probably due to the recession which occurred during this time. 

In addition, Table 10 shows that certain industries such as 

chemicals, petroleum refining, primary metals and machinery 

liquidated more frequently than other industries. 

5.2. Multivariate Analysis and Correlation Analysis 

This section reports the results obtained from using two 

binary choice models: the linear probability model and the 

probit model. This is followed. by results from tobit and 

heteroscedastic tobit analysis. Logit analysis was also 
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performed; however, since the inferences drawn from these 

results are virtually identical to those obtained from the 

probit model, only the probit results are presented here. 

S.2.a. Linear Probability Analysis 

The following linear probability model was used in this 

study (with firm-year subscripts, annual dummy variables, and 

SIC dummy variables suppressed): 

LIQ = a o + b 1*TAXVAR + b 2*LTDTA + b 3*CR + b 4*UNREDIV + 

bs*CHGSLS + b,*CHGPRC (la) 

The dependent variable in the model is the 0/1 

liquidation variable (LIQ). The variable LIQ is coded LIQ=l if 

a firm chooses to liquidate inventory in a given year and 

LIQ=O otherwise. The model's independent variables are a 

marginal tax rate variable, long-term debt to total assets 

ratio, current ratio, unrestricted dividends divided by the 

annual dividend, annual stock price return, annual change in 

sales, dummy variables for the year an observation is drawn 

from, and dummy variables for a firm's two-digit SIC code. 

Before deciding upon the independent variables included 

in equation (la), Chow tests were conducted to determine 

whether the SIC code industry dummy variables and/or the 

change in price level variable (CHGPPI) and the change in 
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industrial production variable (CHGIPI), which are measured at 

the industry level, should be retained in the model. The 

inclusion of the SIC dummy variables significantly improve the 

model regressing the OIL liquidation dummy variable on tax 

status, closeness to violating debt covenants and control 

variables (.01 significance in all three tax-rate-variable 

regressions) . However, including CHGPPI and CHGIPI in the 

model, given that the SIC dummies are included in the model, 

does not significantly improve the model. This latter result 

is presumably caused by the fact that differences in the 

industry-level CHGPPI and CHGIPI variables are captured by the 

SIC dummy variables. Including CHGPPI and CHGIPI in the 

model, given that the SIC dummies are not included in the 

model, improves the model marginally (.12 to .15 significance 

in the three tax-rate-variable regressions) . Based on these 

Chow tests, the SIC dummy variables remain in the model while 

change in price level (CHGPPI) and change in industrial 

production (CHGIPI) are dropped. This results in the 

following model (with firm-year subscripts, annual dummy 

variables, and SIC dummy variables suppressed) : 

Table 2 presents parametric correlations between the 

independent variables remaining in the model. Correlations 
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between the three marginal tax rate variables, the current 

ratio and debt ratio, change in stock price, and change in 

sales paint a general picture that low-tax LIFO firms have 

higher debt ratios, lower current ratios, worse stock price 

performance, and poorer sales growth than high-tax LIFO firms 

(ten of twelve correlations significant at the .002 level or 

less) . 

Table 3 presents the linear probability model equation 

(1) results using three different measures of a firm's 

marginal rate. Column one reports results in which NOL is 

employed as the tax variable, column two shows results using 

the LPTAX tax variable, while column three exhibits results 

using the NOLS tax variable. Recall that NOL is coded NOL=l 

if a firm has an NOL carryforward from a given year and NOL=O 

otherwise. LPTAX is a firm's marginal tax rate inferred from 

federal taxes actually paid. LPTAX is coded equal to 1 if the 

inferred marginal tax rate is less than the top statutory 

corporate tax rate and equal to 0 otherwise. NOLS is a 

continuous variable measured as a firm's NOL carryforward 

divided by annual sales. 

The linear probability model can suffer from 

heteroscedastistic error terms and predictions that lie 

outside the (0,1) interval. This results in OLS parameter 

estimates that are unbiased but inefficient. Thus, the 

results reported in the following paragraphs should be 



63 

considered as merely indicating economic factors which 

correlate highly with LIFO inventory liquidations. 

Results for the three linear probability regression 

models, each using a different current marginal tax rate 

variable, confirm both the Z-tests of differences in 

proportions results in Table 1A and the t-tests of differences 

in means results in Table lB. In the linear probability model 

which uses NOL as a surrogate for a firm's marginal tax 

status, the coefficient on the NOL carryforward dummy variable 

(NOL) is .189 (p-value .0001); this indicates that on average 

a firm with an NOL carryforward has an 18.9 percent greater 

probability of liquidating LIFO layers than a LIFO firm with 

no NOL carryforward. Similarly, in the LPTAX regression 

model, LIFO firms inferred to be in less than the top marginal 

tax bracket based on federal taxes paid have a 3.92 percent 

h1gher probability of liquidating inventory than LIFO firms 

inferred to be in the top marginal tax bracket (.0732 

significance level). Lastly, the NOLS linear probability 

model confirms the above results with a .0026 significance 

level. These results are consistent with the hypothesis that 

LIFO firms currently in the highest marginal tax bracket avoid 

inventory liquidations in order to report the highest possible 

cost of goods sold while LIFO firms that have a low current 

tax rate and, presumably, expect their future marginal tax 

bracket to be higher are more likely to liquidate inventory 
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layers in order to avoid liquidations in future high marginal 

tax rate years. 

The regression results, reported in Table 3, of the 

relationship between the long-term debt to total assets ratio 

and the 0/1 liquidation variable, support the contention that 

LIFO firms with a higher debt ratio are more likely to 

liquidate inventory layers in order to increase net income and 

liquidity ratios. That is, the probability of liquidating 

LIFO layers is significantly greater (.007 significance or 

less in each of the three regression models) the higher the 

debt ratio. Similarly, firms with a lower current ratio are 

more likely to liquidate LIFO inventory layers (.076 

significance or less). The variable unrestricted retained 

earnings scaled by dividends (UNREDIV) is insignificant in all 

three linear probability models. 

The relationship between CHGSLS and the probability of 

inventory liquidations is significantly negative at the .007 

level or less for all three regressions. This supports the 

prediction that years of higher (lower) sales growth are years 

in which liquidations are less (more) likely in order to 

maintain a balance between sales levels and inventory stocks. 

The relationship between annual change in stock price and the 

probability of inventory liquidations is uniformly 

insignificant in all three linear probability models. 

This is not surprising because the CHGPRC variable is highly 
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correlated with several other independent variables in 

equation (la). 

The coefficients on the two digit SIC code dummy 

variables which are significant at the .05 level or less in 

all three linear probability models are SIC26 (Paper), SIC27 

(Printing and Publishing), SIC28 (Chemicals), SIC30 (Rubber 

and Plastic), SIC32 (Stone, Clay and Glass), SIC36 (Electrical 

Machinery), and SIC50 (Wholesale Durable Goods). SIC34 

(Fabricated Metal Products) is significant at the .067 level 

or less in all three linear probability models. 

Lastly, relative to the base year of 1985, LIFO 

liquidations appear to be significantly more probable at the 

.006 level or less in 1982 and 1983 and significantly less 

likely at the .077 level or less in 1988. It is interesting 

to note that 1982 and 1983 are the years immediately following 

the passage of the Economic Recovery Tax Act of 1981 (ERTA) 

and that 1988 is the first year in which the full lowering of 

the top marginal corporate tax bracket to 34 percent following 

the passage of the Tax Reform Act of 1986 (TRA) takes effect. 

In 1982 and 1983 significantly more investment related tax 

shields were made available via the ACRS depreciation system 

(Gravelle [1982]). 

The substitution effect as stated by DeAngelo and Masulis 

[1980] predicts that this would cause firms to take actions to 

increase taxable income in order to offset the increased 



66 

probability of losing the immediate deductibility of tax 

shields. Since liquidating LIEO layers is one avenue of 

increasing taxable income, the substitution effect is one 

possible explanation of the significance of the 1982 and the 

1983 dummy variable coefficients. In a similar vein, the 

decreased liquidations in 1988 could be a result of the Tax 

Reform Act of 1986 decreasing tax shields available to 

corporations on many fronts, e. g., repeal of the :rc and 

extended depreciation lives. Hence, the substitution effect 

would predict decreased liquidations to avoid income which 

could be less effectively shielded by depreciation writeoffs 

and so forth. 

Since the annual stock price return (CHGPRC) variable and 

the unrestricted retained earnings scaled by annual dividends 

(UNREDIV) variable are uniformly insignificant across all 

three linear probability models, a Chow test is performed to 

determine if these variables should remain in the model. This 

test suggests that both CHGPRC and UNREDIV be dropped from the 

model since both "J'ariables add little explanatory power. 

Therefore, the results reported henceforth include the 

following independent variables: one of three marginal tax 

rate measures (NOL, NOLS, LPTAX), long-term debt to total 

assets ratio (LTDTA), current ratio (CR) , change in sales 

(CHGSLS), annual dummy variables, and two digit SIC code dummy 

variables. 
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S.2.b. Probit and Loqit Analysis 

A common alternative to the linear probability model is 

probit analysis, which transforms the original model using the 

cumulative normal probability function (see e.g. Hagerman and 

Zmijewski [1979]). A major advantage of probit analysis is 

that predicted values of the dependent variable are 

constrained to lie in the (0,1) interval. Further, using 

maximum likelihood estimation procedures, parameter ~stimates 

are consistent, asymptotically efficient, and asymptotically 

normal. 

The probit model tested (with firm-year subscripts, 

annual dummy variables and SIC dummy variables suppressed) is: 

Similar to the linear probability model equation (lb), 

the dependent variable in the model is the 0/1 liquidation 

variable (LIQ). The variable LIQ is coded LIQ=l if a firm 

chooses to liquidate inventory in a given year and LIQ=O 

otherwise. The model's independent variables are a marginal 

tax rate variable, long-term debt to total assets ratio, 

current ratio, annual change in sales, dummy variables for the 

year an observation is drawn from, and dummy variables for a 

firm's two-digit SIC code. 

Table 4 reports the results of probit analysis. As 
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before, three sets of results are presented, one for the NOL 

measure of marginal tax rate status, one for the LPTAX 

measure, and one for the NOLS measure. Overall, the results 

for the linear probability model and probit analysis are very 

similar but with one exception. The significance of the 

coefficient on the variable LPTAX decreases to the .133 

significance level using the probit model. For the most part, 

the probit results again support the hypotheses that low-tax 

LIFO firms and LIFO firms closer to violating debt covenants 

are more likely to liquidate old inventory layers. A pseudo 

R-squared can be calculated for each probit model using the 

technique from Maddala [1983] (pp. 39-41). The -2 log 

likelihood ratio statistic is first used to solve for the 

likelihood ratio L. The likelihood ratio L is then raised to 

the (2/n) power, n being sample size. The goodness-of-fit R

squared measure is equal to 1 minus L**2/n. Using this 

technique, the R-squared of the probit models range from .11 

to .13. 

S.2.c. Tobit Analysis 

Another measure of LIFO liquidations used as a dependent 

variable in this study is the dollar value of liquidation 

scaled by net sales (LIQVAL). The appropriate technique to 

apply in the study of such models with a dependent variable 

that has many values equal to zero with the remaining values 
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being continuous is tobit analysis (see Maddala [1983], 

chapter 6, for an extended discussion). The tobit model 

assumes that the explanatory variables in the tobi t model 

influence both the probability of liquidating inventory (as in 

probit models) and the magnitude of an inventory liquidation 

given that a firm has chosen to liquidate (as in linear 

regression models) . 

The tobit model tested (with firm-year suhscripts, annual 

dummy variables and SIC dummy variables suppressed) is: 

The dependent variable, LIQVAL, is defined as the after

tax dollar value of inventory liquidation scaled by net sales 

in year t, (t=1979, ... , 1988). The model's independent 

variables are the firm's net operating loss carryforward 

scaled by net sales, long-term debt to total assets ratio, 

current ratio, annual change in sales, dummy variables for the 

year from which an observation is drawn, and dummy variables 

for a firm's two-digit SIC code. 

Table 5 column B reports the results of testing the tobit 

model. Tobit analyses with both a normal and a logistic error 

term are used. Resul ts are very similar. I report the 

results assuming a normal error term. The coefficient on the 

independent variable NOLS (i.e., the dollar value of the NOL 
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carryforward scaled by sales) is significantly positive at the 

.0009 level. This confirms the probit results which indicated 

that firms in a lower marginal tax bracket are more likely to 

liquidate inventory. Tobit allows the further inference that, 

conditional on h~ving chosen to liquidate inventory, a LIFO 

firm with a larger value of an NOL carryforward scaled by net 

sales has a larger magnitude of inventory liquidated than LIFO 

firms with an NOL carryforward scaled by net sales of smaller 

magnitude or no NOL carryforward. This is as predicted since 

larger liquidations decrease the probability that a firm's NOL 

carryforward will expire unused. Technically no statement 

should be made regarding the relationship between the 

magnitude of LIFO liquidations and the marginal tax rate dummy 

variaoles NOL and Ll:>TAX. Such statements require that both 

the dependent and independent variables be continuous 

variables. 

The long-term debt to total assets ratio is positively 

related to LIFO liquidations (.058 significance) and the 

current ratio is negatively related to LIFO liquidations (.013 

significance) . This indicates that LIFO firms closer to 

violating debt covenants (i.e., LIFO firms with a higher debt 

ratio and a lower current ratio) are more likely to liquidate 

inventory layers. Tobit analysis allows the further inference 

that conditional on having chosen to liquidate inventory, a 

LIFO firm with a higher debt ratio (a lower current ratio) has 
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a larger magnitude of inventory liquidated than LIFO firms 

with a lower debt ratio (a higher current ratio) . 

The coefficient of the change in sales variable is 

significantly negative (. 0001 significance) indicating that 

lower sales growth is associated with a larger probability and 

magnitude of LIFO liquidations. The relationship between the 

two digit SIC industry classification and the probability and 

magnitude of inventory liquidations is significant at the .05 

level or less for three industries: SIC20 (food and kindred 

products), SIC33 (primary metals), and SIC35 (machinery). In 

addition there were fewer liquidations (.05 significance or 

less) in 1979 and 1988. To summarize, when compared with the 

probit results, the tobit results are very similar and, in one 

sense, more congruent with the hypotheses of this research as 

the pseudo r-square is higher (13 percent for probit using the 

NOLS tax rate measure versus 42 percent for tobit) . 

S.2.d. Heteroscedastic Tobit Analysis 

A serious problem with using the tobit model can exist 

if residuals are heteroscedastistic. In the OLS model 

estimates are consistent but not efficient if the disturbance 

terms are heteroscedastistic. Maddala and Nelson [1975] show 

that if heteroscedasticity is ignored in tobit analysis, the 

resulting estimates are not even consistent. In fact the 

direction of the bias in this inconsistency cannot be 
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predicted. 

The solution to the heteroscedasticity problem is to make 

some reasonable assumption regarding the nature of the 

heteroscedasticity and estimate the model (Maddala 1983). A 

common procedure used in this case is heteroscedastistic 

tobit. Under this procedure, an OLS regression of the 

dependent variable on the model's independent variables is 

first performed. The original OLS data is next transformed by 

weighting each observation's dependent and independent 

variable values by the reciprocal of the predicted dependent 

variable value obtained from the initial OLS regression. 

Tobit regression is then performed using the transformed data. 

The procedure is thus similar to weighted least squa=es. 

To implement this procedure, the dependent variable 

regressed (using OLS) on NOL carryforward scaled by net sales, 

long-term debt ratio, current ratio, change in sales, annual 

dummy variables, and SIC code industry dummy variables is the 

total after-tax dollar value of a LIFO liquidation. The 

predicted values of total after-tax dollar value of a LIFO 

liquidation from this OLS regression are used to transform the 

data as described previously. Tobit regression is then 

performed using this transformed data. 

The heteroscedastistic Tobit model tested (with firm-year 

subscripts, annual dummy variables and SIC dummy variables 

suppressed) is: 



73 

Liq Val/ELV = ao + b1 *NOLS/ELV + b 2*CHGSLS/ELV + b 3 *CR/ELV + 

b.*L'rD'rA/ELV (4) 

Where ELV = Estimated Liquidation Value 

The dependent variable is the effect of the LIFO 

liquidation on earnings, scaled by the predicted value of the 

effect of the liquidation on earnings. The model's 

independent variables are the firm's net operating loss 

carryforward scaled by net sales, long-term debt to total 

assets ratio, current ratio, annual change in sales, dummy 

variables for the year an observation is drawn from, and dummy 

variables for a firm's two-digit SIC code. All independent 

variables are scaled by the estimated liquidation value. 

Column A of Table 5 indicates that very similar results 

are obtained if this heteroscedastistic tobit procedure is 

employed. This procedure is done using both a normal and 

logistic er~or term. As with the tobit model (equation 3) 

results are very similar. The results are reported assuming 

a normal error term. The conclusions drawn previously that 

the probability and magnitude of LIFO liquidations are 

significantly greater for LIFO firms with a low marginal tax 

rate, a higher debt ratio, a lower current ratio, and lower 

sales growth are further re~nforced. 

The coefficient of the independent variable NOLS-i.e., 

the dollar value of the NOL carryforward scaled by sales-is 

significantly positive at the .0295 level. This confirms both 
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the probit and tobit results which indicated that firms in a 

lower marginal tax bracket are more likely to liquidate 

inventory. Similar to the tobit analysis, heteroscedastic 

tobit allows the further inference that, conditional on having 

chosen to liquidate inventory, a LIFO firm with a larger value 

of an NOL carryforward scaled by net sales has a larger 

magnitude of inventory liquidated than LIFO firms with an NOr. 

carryforward scaled by net sales of smaller magnitude or no 

NOL carryforward. This is as predicted since larger 

liquidations decrease the probability that a firm's NOL 

carryforward will expire unused. As with the tobit analysis, 

technically no statement should be made regarding the 

relationship between the magnitude of LIFO liquidations and 

the marginal tax rate dummy variables NOL and LPTAX. Such 

statements require that both the dependent and independent 

variables be continuous variables. 

The long-term debt to total assets ratio is positively 

related to LIFO liquidations (.0034 significance) and the 

current ratio is negatively related to LIFO liquidations 

(.0528 significance). This indicates that LIFO firms closer 

to violating debt covenants (i.e., LIFO firms with a higher 

debt ratio and a lower current ratio) are more likely to 

liquidate inventory layers. Heteroscedastic tobit analysis 

allows the further inference that conditional on having chosen 

to liquidate inventory, a LIFO firm with a higher debt ratio 
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(a lower current ratio) has a larger magnitude of inventory 

liquidated than LIFO firms with a lower debt ratio (a higher 

current ratio) . 

The coefficient of the change in sales variable is 

significantly negative (.0046 significance) indicating that 

lower sales growth is associated with a larger probability and 

magnitude of LIFO liquidations. The relationship between the 

two digit SIC industry classification and the probability and 

magnitude of inventory liquidations is significant at the .05 

level or less for three industries: SIC27 (Printing and 

Publishing), SIC33 (primary metals), and SIC35 (machinery). 

In addition there were fewer liquidations (.0563 significance 

or less) in 1979 and 1988. 

To summarize, when compared with the tobit results, the 

heteroscedastic tobit results are very similar with a slightly 

lower pseudo r-square (64 percent for heteroscedastic tobit 

versus 66 percent for tobit) . 

In the following section, the findings of this study are 

briefly reviewed. Topics for further research are also 

explored. 



76 

VI. Conclusion 

If a LIFO firm is in a currently low marginal tax 

brack·;t, it can often receive a tax subsidy by liquidating 

iuveutory layers in the current low marginal tax rate year. 

This leads to the prediction that LIFO firms with a low 

marginal tax rate are more likely to liquidate inventory. 

Three measures of marginal tax rate are employed to test this 

prediction. The first is a dummy variable indicating the 

existence of an NOL carryforward. The second is a dummy 

variable indicating whether a firm's taxable income places it 

in less than the top marginal corporate tax bracket. The 

third tax rate variable is the magnitude of the NOL 

carryforward scaled by net sales. Using these three measures 

of marginal tax rate, this study finds strong empirical 

support for the predicted negative relationship between tax 

rate and LIFO liquidations. Since only LIFO-use firms can 

receive a tax subsidy by liquidating inventory layers, a clear 

case of an accounting method choice affecting operating and 

investing decisions has been documented. 

link between a firm's tax status and 

investing decisions has been shown. 

Further, a clear 

its operating and 

It is found that LIFO liquidations are positively 

associated with the probability of violating debt covenants. 

Specifically, this study finds that the higher (lower) a 
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firm's debt ratio (current ratio), the larger the magnitude 

and probability of a LIFO liquidation. Since LIFO 

liquidations increase net income and liquidity ratios, these 

results are consistent with the finding of positive accounting 

research that firms closer to violating debt covenants are 

more likely to make operating decisions that increase net 

income and liquidity ratios. 

Additionally, other potential determinants of LIFO 

liquidations are identified and tested in this research. 

These variables include industry membership surrogating for 

the production/investment opportunity set the firm operates 

under, change in the firm's sales, change in the firm's stock 

price, and annual dummy variables employed to surrogate for 

macroeconomic events such as recessions, changes in the tax 

law, and changes in the discount rate. 

As predicted, change in the firm's sales is significantly 

negatively related to LIFO liquidations. Annual change in a 

firm's stock price is found to be insignificantly related to 

LIFO liquidations. It unclear whether this last result is due 

to multicollinearity (i.e. change in stock price is highly 

correlated with change in sales, probability of violating debt 

covenants, and marginal tax rate) or due to the fact that 

stock prices within industry tend to be highly correlated. 

Several areas of related research are suggested by these 

results. Comparing the results of this study with that of 
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proposition is that as a LIFO 
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an empirically testable 

firm's financ~al health 

deteriorates increasingly larger inventory liquidations prior 

to abandoning the use of LIFO will be observed. The results 

reported in this research also have implications for the 

earnings response coefficient (ERC) literature. Specifically, 

the use of LIFO introduces more noise into the earnings 

process relative to the use of FIFO since managers have the 

option to manipulate LIFO income by liquidating old inventory 

lQyers. Ceteris paribus, this leads to the prediction that 

LIFO firms more likely to liquidate inventory will have a 

smaller ERC than both LIFO firms less likely to liquidate 

inventory and FIFO firms. 
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APPENDIX A 
Description of Biddle and Martin's [1985] Model 

The theoretical model described in this appendix is drawn 

from Biddle and Martin [1985]. The assumptions of the ~odel 

are as follows: 

1. The firm places two inventory orders each year. One is 

placed early each year and the second is placed late in the 

year. The second order is placed to fulfill any unsatisfied 

demand and to order up to a desired ending inventory. 

2. Per unit costs of inventory are increasing over time. 

3. There are no fixed costs per order of inventory. 

4. Inventory turnover exceeds 1.0. 

5. No inventory stockouts are allowed. 

6. The corporate tax rate in nonincreasing. 

The notation used by Biddle and Martin [1985 J in all that 

follows is: 

sn: unit sales price in year n 

cn: unit purchase (production) cost at beginning year n 

cn: unit purchase (production) cost at end year n 

hn: per-unit holding cost in year n (charged to any positive 

year end inventory) 

t: nonincreasing marginal corporate tax rate 

Zn: demand random variable in year n 

xn: number of units in beginning inventory before placing 

order-up-to level, year n 
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In: a decision variable denoting the minimum level of ending 

inventory. 

Yn: a decision variable denoting order-up-to level at the 

beginning of the year. 

COGS: Cost of Goods Sold 

Biddle and Martin [1985] first define: 

where the first term is the early-year purchase and the 
second term is the late-year purchase 

When zn <= (Yn - In> year-end inventory will be Yn - Zn units, 

an unlikely case. If zn > Yn - In' year-end inventory after 

placing the late-year purchase will be In units. Thus: 

Given these definitions, the discounted total return in year 

n is: 

(h.,*max «Yn - z'n> r In» - COGS"]), discounted to 

present value 

Since LIFO ending inventory (EI) consists of older costs and 

LIFO COGS consist of rna e recent costs, and costs are assumed 
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to be increasing: 

LIFO EI <= FIFO EI in any given year 

LIFO COGS >= FIFO COGS in any given year 
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(1) 

(2) 

Furthermore, since purchase costs are assigned to EI or COGS, 

over the period of n years: 
n 

~ Purchase Costs. 
.,,1 

n 

= ~ (COGS.) + EI, 
h1 

( 3i 

Given (2) and (3) and the definition of discounted total 

return above, Biddle and Martin [1985] can prove that: 

Discounted after-tax return using LIFO over n years >= 

Discounted after-tax return using FIFO over n years 

This result holds assuming nondecreasing inventory costs per 

unit and nonincreasing corporate tax rates. The intuition is 

that COGS will be higher under LIFO and thus taxes paid will 

be less under LIFO. The result holds even if eventual layer 

liquidations under LIFO are considered, since the present 

value of taxes saved in earlier years will exceed taxes due to 

layer liquidations in later future years. 
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APPENDIX B 
An Example of A Profitable Inventory Layer Liquidation 

Assume that inventory layers from 1985 through 1988 have been 

created as follows: 

1985 Dollars' Value Factor 198- LIFO Cost for 
198- Layer 

1985 S30 100 $30 
1986 S50 105 $52.5 
1987 $20 120 $24 
1988 S20 150 S30 
1989 ?? 200 ?? 

Further assume that inventory costing Sl,OOO in 1985 dollar 

value is sold in 1989. If S2,000 of inventory are purchased 

in 1989 in order to avoid invading 1985-1988 inventory layers, 

the 1989 layer will be (call this plan 1989A): 

1985 Dollars' Value 

1989A Sl,OOO 

Factor 

200 

1989 LIFO Cost for 
1989 Layer 

$2,000 

On the other hand, if only Sl,880 in 1989 dollars of inventory 

is purchased in 1989, with the S120 shortfall purchased in 

early 1990, the 1989 layer will be (call this plan 1989B): 

1985 Dollars' Value 

1989B S940 

Factor 

200 

1989 LIFO Cost for 
1989 Layer 

Sl,880 

Inventory levels and COGS under these two purchasing decisions 

will be: 
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Plan 
1989A 
1989B 

Beg. Inv 
S136.5 
S136.5 

Purchases 
S2,000 
S1,880 

End Inv. 
S136.5 
S 61. 5 

COGS 
S2,000 
S 1, 955 
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COGS is S45 less under Plan 1989B (Inventory layer 

liquidation) than under Plan 1989A. This difference consists 

of S120 (1989 dollars) fewer purchases minus S30 (1988 

dollars) minus $24 (1987 dollars) minus S21 (1986 dollars) 

inventory liquidated from invaded 1988, 1987 and 1986 layers, 

respectively. Thus, taxable income will be S45 more under 

plan 1989B in 1989 and taxable income will be S45 less in the 

future since the layers invaded in 1989 costing S75 will be 

replaced at a cost of S120. 

If a firm's 1989 marginal tax rate is less than the 

maximum rate, this layer dipping in 1989 is very likely to 

maximize cash flows. For example, assume that the firm's 1989 

marginal tax rate is 30 percent and will be 46 percent in the 

future. Taxes for 1989 will increase by $45 * .3 or $13.50. 

Taxes saved in the future will be $45 *.46 or $20.70. 

Assuming a 15 percent discount rate, the present value of this 

S20.70 will be S18.00, $15.65, and S13.61 if the S120 of 

inventory purchased in early 1990 is reported as COGS in 1990, 

1991 or 1992, respectively. 
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These results only hold if a firm's future tax rate will 

increase. That is to say, only firms with a currently low 

marginal tax rate will find it potentially profitable to dip 

into old inventory layers. 
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All Firm
Years 

Sample 
Size 

LPTAX .233 

NOL .119 

TABLE lA 
Descriptive Statistics 

Liquidating Non-Liquidating 
Firm-Years Firm-Years 

2050 

.344 

.276 

307 

.178 

.103 
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Z-test of 
Differences in 

Proportions 

1743 

6.03(,0001) 

7.63(,0001) 

The numbers shown above are the percentage of firms in a low
tax bracket. A low-tax bracket is defined as follows: 

LPTAX: A firm is classified as having a low marginal tax rate 
if its federal taxes paid in year t (t=1979, ... , 1988) are 
less than or equal to the amount of federal taxes paid at 
which the top marginal corporate tax rate takes effect. Other 
firms are classified as being in the highest marginal tax 
bracket low-tax firms are coded LPTAX=l and high-tax firms are 
coded LPTAX=O. 

NOL: A firm is classified as a low-tax firm in year t if it 
has a tax loss carryforward from year t(t=1979, ... , 1988). 
High-tax firms are coded NOL=O and low-tax firms are coded 
NOL=1. 

Sample firms are calendar year-end firms that used LIFO as 
their primary inventory costing method in each of the years 
1979 through 1988. Values of the above variables for each firm 
in each of the years 1979 through 1988 are the data set 
used. 

Z-tests of differences of proportions are performed comparing 
the proportion of the variable for LIFO liquidating firms to 
the proportion of the variable for non-liquidating firms. The 
Z-test is conducted by dividing the difference in proportions 
by a pooled standard deviation. Two tailed p-values are 
reported in parentheses. 



87 

TABLE lB 
Descriptive Statistics 

All Firm Liquidating Non-Liquidating T-test of 
Years Firm-Years Firm-Years Differences in 

means Sample 
Size 2050 307 1743 

NOLS 0.014 0.031 0.010 4.32(.0001) 

CR 2.341 2.173 2.385 -3.08 (.0013) 

LTDTA 0.167 0.194 0.161 4.12(.0001) 

UNREDIV 11.924 11.813 11.957 -0.303(.8290) 

CHGPRC 0.039 -0.004 0.046 -2.27 ( .0235) 
CHGPPI 0.050 0.041 0.054 -2.24(.0252) 

CHGIPI 0.030 0.010 0.033 -4.75(.0001) 

CHGSLS 0.034 -0.024 0.043 -5.45(.0001) 

Variables are defined as follows: 

LPTAX: A firm is classified as having a low marginal tax rate 
if its federal taxes paid in year t(t=1979, ... ,1988) are less 
than or equal to the amount of federal taxes paid at which the 
top marginal corporate tax rate takes effect. Other firms are 
classified as being in the highest marginal tax bracket low
tax firms are coded LPTAX=O and high-tax firms are coded 
LPTAX=l. 

NOL: A firm is classified as a low-tax firm in year t if it 
has a tax loss carryforward from year t(t=1979, ... ,1988). 
High-tax firms are coded NOL=O and low-tax firms are coded 
NOL=l. 

NOLS: This measure of current tax status is the dollar value 
of a firm's net operating loss carryforward divided by its net 
sales for year t (t = 1979, ... , 1988). 

CR: Current Assets/current liabilities in year t (t= 
1979, ... ,1988) . 
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CHGPPI: Annual change in two-digit SIC code producer price 
index for year t (t = 1979, ... ,1988) . 

CHGIPI: Annual change in two-digit SIC code real industrial 
production index for year t (t = 1979, ... ,1988). 

LTDTA: Long-term debt/total assets in year t (t= 
1979, ... ,1988) 

CHGSLS: [Sales(t) sales(t-1) j/sales(t-l) (t 
1979, ... ,1988) . 

CHGPRC: Annual change in a firm's stock price in year t (t = 
1979, ... ,1988) minus expected return. Expected return equals 
(firm's market model beta) times (the annual change in the 
CRSP value weighted index). The market model is estimated for 
each year t (t=1979, ... , 1988) using the 250 daily returns 
before a firm's year-end. 

Sample firms are calendar year-end firms that used LIFO as 
their primary inventory costing method in each of the years 
1979 through 1988. Values of the above variables for each firm 
in each of the years 1979 through 1988 are the data set used. 

T-tests of differences of means are performed comparing the 
mean of the variable for LIFO liquidating firms to the mean of 
the variable for non-liquidating firms. The t-test is 
conducted by dividing the difference in means by a pooled 
standard deviation. Two tailed p-values are reported in 
parentheses. 
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TABLE lC 
Descriptive Statistics on Liquidations by Year 

Number (percentage) of liquidacions by Year: 

1979 13 4.2% 

1980 29 9.4% 

1981 29 9.4% 

1982 56 18.2% 

1983 51 16.6% 

1984 24 7.8% 

1985 33 10.7% 

1986 28 9.1% 

1987 25 8.1% 

1988 19 6.2% 

Total 307 100% 
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TABLE 1D 
Descriptive Statistics on Liquidations by Industry 

Number (percentage) of Firm-year Liquidations by Two digit SIC 
Number 

13 Oil and Gas Extraction 0/20 0.0 
20 Food and Kindred Products 9/50 18.0 
22 Textile Mill Products 9/50 10.0 
23 Apparel & Fabrics 1/20 5.0 
24 Lumber & Wood Products 0/10 0.0 
25 Furniture & Fixtures 6/30 20.0 
26 Paper 8/110 7.3 
27 Printing & Publishing 3/90 3.3 
28 Chemicals 38/190 20.0 
29 Petroleum Refining 361160 22.5 
30 Rubber & Plastic 10/110 9.1 
31 Leather 2/10 20.0 
32 Stone, Clay, & Glass 4/60 6.7 
33 Primary Metals 38/120 31. 7 
34 Fabricated Metal Products 14/110 12.7 
35 Machinery 68/270 25.2 
36 Electrical Machinery 5/70 7.1 
37 Transportation Equipment 30/150 20.0 
38 Measuring Instruments 7/40 17.5 
39 Misc. Manufacturing 0/20 0.0 
50 Wholesale Durable Goods 14/90 15.6 
51 Wholesale Nondurables 1/40 2.5 
52 Hardware 0/10 0.0 
53 General Merch. Stores 0/90 0.0 
54 Food Stores 0/50 0.0 
55 Automotive Dealers 1/20 5.0 
59 Misc. Retail 1/50 2.0 
73 Business Services 6/10 60.0 

TOTAL 307/2050 14.9 
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TABLE 2 
Parametric Correlations Between Tax-Rate Variables, 

Debt Ratio and Control Variables 

CR tmEDIV LTDTA CRGPRC CRGSLS NOL NOLS LPTAX 

CR 1.00000 0.045g3 -O.13Ul 0.00018 -0.00252 -0.04021 0.01140 -0.13531 
0.0000 0.0611 0.0001 0.gg42 0.g202 0.1116 0.65U 0.0001 

OREDIV 1.00000 -0.10213 0.03303 0.05664 -0.17243 0.16g26 0.07010 
0.0000 0.0001 O.lno 0.0001 0.0001 0.0001 0.0070 

LTDTA 1.00000 -0.06584 0.03155 0.160g4 0.14350 0.23575 
0.0000 0.0073 0.2088 0.0001 0.0001 0.0001 

CHGPRC 1.00000 0.2706g -0.l1gg7 -0.09452 -0.21117 
0.0000 0.0001 0.0001 0.0002 0.0001 

CHGSLS 1.00000 -0.12178 -o.osoee -0.25117 
0.0000 0.0001 0.0017 0.0001 

NOL 1.00000 0.5U92 0.27431 
0.0000 0.0001 0.0001 

NOLS 1.00000 0.24336 
0.0000 0.0001 

LPTAX 1.00000 
0.0000 

Variables are defined as follows: 

LIQ: Dummy variable coded LIQ=l if a firm liquidated 
inventory in year t, (t=1979, ... , 1988) and coded LIQ=O 
otherwise. 

LIQVAL: (After-tax dollar value of inventory 
liquidation)/(net sales) in year t, (t=1979, ... , 1988). 

LPTAX: A firm is classified as having a low marqinal tax 
rate if its federal taxes paid in year t (t=1979, ... , 
1988) are less than or equal to the amount of federal 
taxes paid at which the top marginal corporate tax rate 
takes effect. Other firms are classified as beinq in the 
highest marginal tax bracket low-tax firms are coded 
LPTAX=O and high-tax firms are coded LPTAX=l. 
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NOL: A firm is classified as a low-tax firm in year t if it 
has a tax loss carryforward from year t (t=1979, ... , 1988). 
High-tax firms are coded NOL=O and low-tax firms are coded 
NOL=l. 

CR: Current Assets/current liabilities in year t (t 
1979, ... ,1988) . 

CHGSLS: [sales(t) - sales(t-1)] / sales(t-1) {t 
1979, ... ,1988) . 

NOLS: This measure of current tax status is the dollar value 
of a firm's net operating loss carryforward divided by its net 
sales for year t (t = 1979, ... , 1988). 

UNREDIV: the lesser of the firm's unrestricted retained 
earnings or its retained earnings scaled by the firm's 
dividends in year t (UNREDIV). UNREDIV, which measures the 
number of years of dividends at the current payout rate 
available for distribution, is set equal to zero if 
unrestricted retained earnings are negative. This variable is 
set equal to twenty if dividends are equal to zero. The ratio 
is also set equal to twenty if its observed value is greater 
than twenty. 

LTDTA: 
1988) . 

Long-term debt/total assets for year t {t=1979, ... , 

CHGPRC: Annual change in a firm's stock price in year t (t = 
1979, ... , 1988) minus expected return. Expected return 
equals (firm's market model beta) times (annual return on CRSP 
value weighted index). The market model is estimated for each 
year t(t=1979, ... f 1988) using the 250 daily returns before 
a firm's year-end. 

Sample firms are calendar year-end firms that used LIFO as 
their primary inventory costing method in each of the years 
1979 through 1988. Values of the above variables for each 
firm in each of the years 1979 through 1988 are the data set 
used. 
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Regression Results: Linear Probability Model 

Dependent Variable: LIQ 

NOL NOLS LPTAX 

intercept 0.188 0.205 0.222 
t-score 4.17(.0001) 4.49(.0001) 4.66(.0001) 
(p-value one tail) 

Tax Variable 0.196 0.455 0.041 
(see column heading) 
t-score (p-value) 6.88(.0001) 3.29(.010) 1.57(.1173) 

LTOTA .161 .202 .246 
t-score (p-value) 2.06(.039) 2.57(.0001) 2.85(.0044) 

CR -0.015 -0.016 -0.021 
t-score (p-value) -1.62(.105) -1.77(.077) -2.14(.032) 

UREOIV -0.001 -0.000 -0.001 
t-score (p-value) -.657(.512) -.016(.334) -.486(.627) 

CHGSLS -0.183 -0.187 -0.192 
t-score (p-value) -2.91(.001) -2.94(.001) -2.99(.002) 

CHGPRC -0.024 -0.034 -0.039 
t-score (p-value) -.916(.360) -1.29(.197) -1.35(.175) 

079 -0.049 -0.055 -0.060 
t-score (p-value) -1.23(.218) -1.36(.175) -1.42(.155) 

080 
t-score (p-value) 

081 
t-score (p-value) 

0.047 
1.18(.236) 

0.050 
1.25(.211) 

0.042 0.022 
1.04(.30) .516(.605) 

0.045 0.019 
1.11(.266) .456(.648) 

082 0.204 0.198 0.191 
t-score (p-value) 5.08(.0001) 4.89(.0001) 4.51(.0001) 

. 
083 0.178 0.178 0.178 
t-score (p-value) 4.34(.0001) 4.30(.0001) 4.15(.0001) 

085 
t-score (p-value) 

0.041 
1.02(.306) 

0.045 0.055 
1.12(.264) 1.30{.194) 
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TABLE 3 
Regression Results: Linear Probability Model 

Continued 

086 0.010 0.014 0.029 
t-score (p-value) .256(.798) .34(.735) .676(.500) 

087 -0.013 -0.009 0.012 
t-score (p-value) -.315(.753) -.224 (.823) .286(.775) 

088 -0.048 -0.046 -0.034 
t-score (p-value) -1.17(.241) -1.12(.263) -.793(.427) 

SIC20 -0.005 -0.030 -0.161 
t-score (p-value) 3.74(.934) -.54(.590) -.587(.557) 

SIC22 -0.10 -0. II 7 -0.2056 
t-score (p-value) -1.82(.069) -2.ll(.035) -2.33(.019) 

SIC26 -0.140 -0.167 -0.194 
t-score (p-v-3.1uei .33(.001) -3.91(.0001) -4.42(.0001) 

SIC27 -0.165 -0.191 -0.090 
t-score (p-value) -3.89(.0001) -4.45(.0001) -4.39(.0001) 

SIC28 -0.10 -0. ll4 -0.070 
t-score (p-value) -2.73(.006) -3.ll(.002) -2.27 (.023) 

SIC29 -0.049 -0.061 -0.1235 
t-score (p-value) -1. 31 (.189) -1. 63 (.104) -1.80(.071) 

SIC30 -0.130 -0.131 0.022 
t-score (p-value) -3.29(.001) -3.27(.001) -2.93(.0035) 

SIC32 -0.235 -0.193 -0.197 
t-score (p-value) -4.52(.0001) -3.66(.0003)-3.53(.0004) 

SIC33 0.004 -0.003 0.010 
t-score (p-value) .10(.921) -.068(.945) .244(.807) 

SIC34 -0.085 -0.101 -0.078 
t-score (p-value) -2.14(.033) -2.50(.012) -1.83(.067) 

SIC36 -0.ll8 -0.146 -0.153 
t-score (p-value) -2.49(.013) -3.04 (.002) -2.94(.033) 

SIC37 -0.041 -0.060 -0.063 
t-score (p-value) -1. 21 (.262) -1. 62 (.105) -1. 64 (.102) 



SIC38 
t-score 

SIC50 
t-score 

TABLE 3 
Regression Results: Linear Probability Model 

Continued 

-0.012 -0.023 -0.130 
(p-value) -.185(.853) -.363(.716) -1. 91 (.056) 

-0.105 -0.106 -0.090 
(p-value) -2.38(.017) -2.36(.0183) -1.97(.049) 

Adjusted R-square .10l3 .080 .090 
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The regression model tested (with firm-year subscripts, 
annual dummy variables, and SIC dummy variables suppressed) 
is: 

LIQ = ao + b1*TAXVAR + b2*LTDTA + b 3*CR + b4*UREDIV + 
b 5 *CHGSLS + b6 *CHGPRC (1) 

Variables are defined as follows: 

LIQ: Dummy variable coded LIQ=l if a firm liquidated 
inventory in year t(t=1979, ... , 1988) and coded LIQ=O 
otherwise. 

LPTAX: A firm is classified as having a low marginal tax 
rate if its federal taxes paid in year t(t=1979, ... , 1988) 
are less than or equal to the amount of federal taxes paid 
at which the top marginal corporate tax rate takes effect. 
Other firms are classified as being in the highest marginal 
tax bracket low-tax firms are coded LPTAX=O and high-tax 
firms are coded LPTAX=l. 

NOL: A firm is classified as a low-tax firm in year t if it 
has a tax loss carryforward from year t(t=1979, ... , 1988). 
High-tax firms are coded NOL=O and low-tax firms are coded 
NOL=l. 

CR: Current Assets/current liabilities in year t 
(t = 1979, ••. ,1988). 

CHGSLS: [sales(t) - sales (t-1) ] i sales (t-l) 
(t = 1979, ... ,1988) . 
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NOLS: This measure of current tax status is the dollar 
value of a firm's net operating loss carryforward divided by 
its net sales for year t (t = 1979, ... , 1988). 

LTDTA: 
1988) . 

Long-term debt/total assets for year t (t=1979, ... , 

UNREDIV: the lesser of the firm's unrestricted retained 
earnings or its retained earnings scaled by the firm's 
dividends in year t (UNREDIV). UNREDIV, which measures the 
number of years of dividends at the current payout rate 
available for distribution, is set equal to zero if 
unrestricted retained earnings are negative. This variable 
is set equal to twenty if dividends are equal to zero. The 
ratio is also set equal to twenty if its observed value is 
greater than twenty. 

CHGPRC: Annual change in a firm's stock price in year t (t 
= 1979, ... , 1988) minus expected return. Expected return 
equals (firm's market model beta) times (annual return on 
CRSP value weighted index). The market model is estimated 
for each year t(t=1979, ... , 1988) using the 250 daily 
returns before a firm's year-end. 

Sample firms are calendar year-end firms that used LIFO as 
their primary inventory costing method in each of ~he years 
1979 through 1988. Values of the above variables for each 
firm in each of the years 1979 through 1988 are the data set 
used. 



TABLE 4 
Results of Probit Analysis 

Dependent Variable: LIQ 

Tax Variable LPTAX NOL NOLS 

Intercept -1.3054 -1.8393 -1.6728 
asymptotic t-score 
(p-value) -3.140 (.0001) -4.459 (.0001) -4.127 (.0001) 

Tax Variable .2082 1.2445 
t-score(p-val) 1.113(.1328) 6.032(.0001) 

LTOTA 1.5830 .9340 
t-score (p-val) 1.826 (.0063) 1.464 (.0715) 

2.1576 
2.425(.0079) 

1. 308 
2.119(.0170) 

CR -0.2147 -0.1276 -0.1502 
t-score(p-val) -2.141<.0162) -1.408(.7965) -1.667(.0491) 

CHGSLS -1.237 -1.368 -1.702 
t-score (p-val) -2.465 (.0066) -2.780 (.0027) -3.540 (.0002) 

079 -1.348 -1.242 -1.309 
t-score(p-val) -3.121(.0018) -2.855(.0043) -3.023(.0024) 

080 -0.5449 -0.2649 -0.3869 
t-score(p-val) -1.600(.1095) -0.787(.4287) -1.187(.2390) 

081 -0.4779 -0.1228 -0.2631 
t-score(p-val) -1.411(.1581) -0.375(.7092) -0.812(.4166) 

082 0.6233 0.8049 
t-score (p-val) 2.084 ( .0372) 2.652 (. 0080) 

083 0.6641 0.7970 
t-score(p-val) 1.157(.0255) 2.622(.0088) 

0.6237 
2.137 (.0357) 

0.6952 
2.379(.0194) 

084 -0.3466 -0.3456 -0.3196 
t-score{p-val) -1.006{.3145) -0.974{.3299) -0.922(.3564) 

086 -0.2699 -.3453 -0.3246 
t-score(p-val) -0.819(.412.6) -L048{.3059) -0.979(.3274) 

087 -0.4389 -0.5895 -0.5300 
t-score(p-val) -1.273(.2030) -1.672(.0946) -1.558(.1260) 

088 -0.7432 -0.8671 -0.7916 

97 

t-score(p-val) -2.649(.0490) -2.263(.0237) -2.135(.0347) 
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TABLE 4 
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SIC20 .7909 1.110 l. 039 
t-score(p-val) 1.682(.0925) 2.467(.0138) 2.340(.0204) 

SIC22 -0.8132 -0.0261 -0.0144 
t-score(p-val) -1.026 (.3047) -0.053 (.9630) -0.018 (.9796) 

SIC26 -1. 2212 -0.5092 -0.6089 
t-score(p-val) -2.250(.0245) -1.062(.2931) -1.271 (.2058) 

SIC27 -l.5228 -1. 2143 -1.2785 
t-score(p-val) -2.342 (.0192) -1. 861 (.0626) -1.984 (.0492) 

SIC35 .5909 0.6334 0.8101 
t-scor (p-val) 1. 890 (.0587) 2.032(.0442) 2.690(.0089) 

SIC29 .1366 0.4080 0.4285 
t-score(p-val) 0.392(.6953) 1.171(.2468) 1. 231 (.2183) 

SIC30 -0.2956 -0.3366 -0.1852 
t-score(p-val) -0.679(.4971) -0.773 (.4442) -0.427 (.6694) 

SIC32 -1. 0519 -1. 3601 -0.8558 
t-score(p-val) 1.743(.0813) -2.229(.0258) -1.441(.1500) 

SIC33 .5978 0.6833 0.7973 
t-score(p-val) 1. 704 (.0884) 1.887(.0615) 2.222(.0272) 

SIC34 .0911 0.0097 0.051 
t-score(p-val) 0.219(.8264) 0.024(.9817) 0.122(.9023) 

SIC36 -0.8186 -0.3784 -0.4547 
t-score(p-val) -l. 372 (.1701) -0.691(.4925) -0.821 (.4076) 

SIC37 .1937 .4381 0.4152 
t-score(p-val) 2.830 (.5836) 1.222(.2205) 1.190(.2407) 

SIC38 -0.3919 0.7060 0.7451 
t-score(p-val) -0.576 (.5647) 1.365(.1781) 1.442(.1536) 

SIC50 0.0389 -0.1050 0.1183 
t-score(p-val) 0.094 ( .9252) -0.232(.8091) 0.279(.7818) 

Log likelihood -618.99 -689.23 -734.46 
R-squared 61% 65% 68% 
-----------------------------------------------------------
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The probit model tested (with firm-year subscripts, annual 
du:.~y variables and SIC dummy variables suppressed) is: 

LIQ = ao + b1*TAXVAR + b 2*LTDTA + b 3*CR + b4 *CHGSLS (l) 

Variables are defined as follows: 

LIQ: Dummy variable coded LIQ=l if a firm liquidated 
inventory in year t(t=1979, ... , 1988) and coded LIQ=O 
otherwise. 
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LPTAX: A firm is classified as having a low marginal tax 
rate if its federal taxes paid in year t (t=1979, ... , 1988) 
are less than or equal to the amount of federal ':a:·:es paid 
at which the top marginal corporate tax rate takes effect. 
Other firms are classified as being in the highest marginal 
tax bracket low-tax firms are coded LPTAX=O and high-tax 
firms are coded LPTAX=l. 

NOL: A firm is classified as a low-tax firm in year t if it 
has a tax loss carryforward from year t(t=1979, ... , 1988). 
High-tax firms are coded NOL=O and low-tax firms are coded 
NOL=l. 

CR: Current Assets/current liabilities in year t 
(t = 1979, ... ,1988). 

CHGSLS: [sales(t) - sales (t-1) 1 / sales(t-1) 
(t = 1979, ... ,1988). 

NOLS: This measure of current tax status is the dollar 
value of a firm's net operating loss carryforward divided by 
its net sales for year t (t = 1979, ... , 1988). 

LTDTA: 
1988) . 

Long-term debt/total assets for year t (t=1979, ...... , 

Sample firms are calendar year-end firms that used LIFO as 
their primary inventory costing method in each of the years 
1979 through 1988. Values of the above variables for each 
firm in each of the years 1979 through 1988 are the data set 
used. 
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TABLE 5 
Tobit and Heteroscedastistic Tobit Results 

In column A, the dependent variable is the effect of the 
LIFO liyuidation on earnings, scaled by the predicted value 
of the effect of the liquidation on earnings. 

In column B, the dependent variable is LIQVAL: (After-tax 
dollar value of inventory liquidation)/(net sales) in year 
t, (t=1979, ... , 1988). 

A 

Intercept -11.187 
asymptotic t-score 
(p-value one-tail) -5.143(.0001) 

NOLS 6.039 
t-score (p-value) 1.893(.0295) 

CHGSLS -2.671 
t-score (p-value) -2.617(.0046) 

CR -.1152 
t-score (p-value) 1.643(.0528) 

LTDTA 2.861 
t-score (p-value) 2.724 ( .0034) 

SIC20 2.772 
t-score (p-value) .9238(.3341) 

SIC22 -4.634 
t-score (p-value) 1.341(.1795) 

SIC26 -5.146 
t-score (p-value) -1.770(.0769) 

SIC27 -9.799 
t-score (p-value) -2.710(.0067) 

SIC29 2.599 
t-score (p-value) 1.225(.2202) 

SIC30 -3.407 
t-score (p-value) 1.310 (.1901) 

B 

-0.0104 

-4.49(.0001) 

.0146 
3.17(.0009) 

-.0118 
-4.72(.0001) 

-.0011 
-2.75(.0125) 

.05311 
l. 61(.0580) 

.0068 
2.83(.0066) 

.0010 
0.49(.7397) 

-.0025 
-1.00(.3143) 

-.0050 
-1.67(.1003) 

.0027 
l.43(.1528) 

.0005 
0.25(.8158) 
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Continued 

SIC32 -4.495 -.0041 
t-score (p-value) -1.322 (.1859) -1. 37 (.1816) 

SIC33 4.796 .0062 
t-score (p-value) 2.154(.0312) 3.10(.0016) 

SIC34 -2.406 .0012 
t-score (p-value) -0.935(.3335) 0.60(.5793) 

SIC35 24.445 .0063 
t-score (p-value) 4.778 (.0288) 3.70(.0002) 

SIC36 -5.209 -.0010 
t-score (p-value) -1.618 (.6763) -0.526(.7255) 

SIC37 0.917 .0023 
t-score (p-value) 0.739(.3899) 1.21 (.2320) 

SIC38 1.377 .0041 
t-score (p-value) 1. 57 (.2102) 1. 41 (.1615) 

SIC50 1.692 .0027 
t-::'core (p-value) 0.168(.6816) 1.22(.2294) 

079 -8.981 -.0067 
t-score (p-value) -6.980(.0082) -3.10 (.0019) 

080 -2.702 -.0025 
t-score (p-value) 0.097(.7549) -1.39(.1694) 

081 -2.068 -.0018 
t-score (p-value) -0.397(.5288) -1.07(.3067) 

082 3.083 .0031 
t-score (p-value) 2.796(.0945) 1. 94 (.0587) 

083 2.403 .0032 
t-score (p-value) 2.924(.0873) 2.00(.0587) 

084 -3.071 -.0007 
t-score (p-value) -0.610 (.4356) -0.388(.6914) 

086 -1.287 -.0017 
t-score (p-value) -0.736 (.3909) -0.944(.3321) 
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Continued 

087 -2.812 -.0009 
t-score (p-value) -1.211 (.2712) -0.498(.6184) 

088 -6.883 -.0046 
t-score (p-value) -3.643 (.0563) -2.308 (.0213) 

Log likelihood -1618.99 430.67 
R-squared 64% 66% 

The heteroscedastistic Tobit model tested (with firm-year 
subscripts, annual dummy variables and SIC dummy variables 
suppressed) is: 

Liq Val/ELV = ao + b1*NOLS/ELV + b2*CHGSLS/ELV + b3*CR/ELV + 
b4 *LTOTA/ELV 

ELV = Estimated Liquidation Value 

Variables are defined as follows: 

CR: Current Assets/current liabilities in year t 
(t = 1979, ... ,1988). 

CHGSLS: [sales (t) - sales (t-1) 1 / sales (t-l) 
(t = 1979, ... ,1988). 

NOLS: This measure of current tax status is the dollar 
value of a firm's net operating loss carryforward divided by 
its net sales for year t (t = 1979, ... , 1988). 

LTOTA: 
1988) . 

Long-term debt/total assets for year t (t=1979, ... , 

Sample firms are calendar year-end firms that used LIFO as 
their primary inventory costing method in each of the years 
1979 through 1988. Values of the above variables for each 
firm in each of the years 1979 through 1988 are the data set 
used. 
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