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ABSTRACT 

 

I examine the implications of changes in operating profit margins during a sales 

decline for future earnings and abnormal stock returns. When sales decrease, managers 

decide whether to cut slack resources. Managers who are optimistic about their future 

operations often retain slack resources in anticipation of resurging sales, thereby 

decreasing concurrent profitability. Conversely, managers who are pessimistic about their 

future operations typically reduce slack resources to gain efficiency, thereby increasing 

concurrent profitability. I find that analysts and investors persistently underestimate the 

future profitability of firms that exhibit a large decrease in current profitability. I also find 

that subsequent quarterly earnings announcements gradually reveal future profitability, 

resulting in concentrated positive abnormal returns in short pre-announcement windows 

for about a year after a sales decline. These results suggest that analysts and investors 

have difficulties evaluating managers’ resource adjustment decisions when a large 

decrease in concurrent profitability can indicate managers’ optimistic expectations. 
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CHAPTER 1 

INTRODUCTION 

Costs arise from managers’ deliberate resource allocation decisions. Because 

earnings = sales – costs, examining cost behavior and earnings behavior allows 

understanding of managerial resource adjustment decisions. I examine managers’ 

resource adjustment decisions during a sales decline. Managers can respond to a sales 

decline in two opposite ways, resulting in sharply contrasting earnings behaviors. 

Managers optimistic about future sales and profitability tend to retain slack resources to 

avoid adjustment costs in the future, whereas those pessimistic often reduce resources. 

Existing research suggests that the costs of retaining slack resources decrease firms’ 

concurrent profitability, whereas the cost savings from removing resources increase 

firms’ concurrent profitability. Studies show that, given a sales decline, firms’ concurrent 

profitability falls more when managers are optimistic. In contrast, concurrent profitability 

falls less or even increases when managers are pessimistic (Weiss 2010; Banker, 

Byzalov, Ciftci, and Mashruwala 2014). Thus, large decreases and increases in operating 

profitability during a sales decline indicate managerial optimism and pessimism, 

respectively. Consequently, investors, by observing these concurrent changes in operating 

profit margins, can infer managerial expectations. As investors do not directly observe 

managerial expectations, they may not be able to infer them efficiently. I identify a 

simple criterion to form portfolios to evaluate whether the market participants timely 

understand the managers’ resource adjustment decisions represented in changes in profit 

margins during a sales decline. My research presents new evidence that investors have 

difficulties interpreting extreme changes in concurrent operating profitability during a 

sales decline, resulting in abnormal returns for at least a year after the earnings 

announcement with a sales decline. 
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First, I test the asymmetric cost behavior theory on the relation between 

managerial expectations and current profitability. The theory describes that managers' 

optimistic and pessimistic expectations drive current profitability downward and upward, 

respectively. I partition firm-year observations into changes in profitability portfolios 

conditional on sales decline and examine balance sheet and line items to verify whether 

firms that report a decrease and increase in current profitability exhibit resource 

adjustment behaviors consistent with the theory. The theory predicts that retaining slack 

resources greatly decreases current profitability during a sales decline whereas reducing 

slack resources maintains or even increases current profitability despite a sales decline. 

Next, I examine whether the firms that retain and remove slack resources during a sales 

decline exhibit optimistic and pessimistic future demand conditions, respectively, 

consistent with the optimal resource adjustment view of the theory. Further, I examine 

whether decisions to retain and remove slack resources are associated with optimistic and 

pessimistic expectations through proxies such as revision in earnings expectations of 

financial analysts and market sentiment of short-sellers. Overall, I provide evidence that 

the asymmetric cost behavior theory holds, on average, for a large sample of firm-years, 

and firms behave consistently with the optimal resource adjustment view. Additionally, I 

show that investors can infer managerial expectations from examining current changes in 

profitability.  

Second, I examine whether the stock market perceives managers’ resource 

adjustments during a sales decline as value-creating or value-destroying and whether the 

market efficiently recognize the resource adjustment decisions. Prior literature provides 

two conflicting views. Optimal resource adjustment view suggests that the resource 

adjustment decisions are optimal and value-creating. By contrast, agency theory suggests 

managers' incentives may drive the suboptimal adjustment decisions. Empire-building 

incentives lead managers to retain unnecessary slack resources. Incentives to meet or beat 

earnings benchmarks, on the contrary, induce managers to discard valuable slack 
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resources. To assess how efficiently the market recognizes the decisions, I examine long 

horizon future stock returns and examine how the resource adjustment decisions 

contribute to firm value. 

 Third, I examine how the market evaluates the effects of resource adjustment 

decisions on the firms’ risk. Decisions to retain slack resources preserves the firm’s 

capability to exploit upside while exposing firms to a greater downside risk. On the 

contrary, removing slack resources protects firms from downside risk while sacrificing 

their upside potential. 

My dissertation reveals what information content is available in the changes in 

operating profitability during a sales decline to investors and to what degree of 

sophistication investors are utilizing this information. The study informs interested 

investors and managers who want to communicate with investors about their resource 

adjustment decisions in a downturn. Understanding how the resource adjustment 

decisions on average change a firm’s risk is also important for risk management. 

I organize the rest of the chapters as follows. The next chapter review literature on 

the drivers and consequences of managers’ resource adjustment decisions. Chapter 3 

examines the market reactions to changes in operating margins during a sales decline as 

consequences of managers’ deliberate resource adjustment decisions. Chapter 4 examines 

risk characteristics of firms that retain or reduce slack resources during a sales decline. 

Chapter 5 concludes the dissertation and suggest directions for future research.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1. Theories on the Drivers and Consequences of Managers’ Resource Adjustments 

Prior research examines managers’ optimal resource adjustment decisions and 

their impact on financial statement numbers. Research on managers’ optimal investment 

decisions describes managers as optimizing agents. Making investment or adjusting 

resources is costly and returns on investments decrease. Accordingly, managers invest 

until marginal benefits of investment equal costs of investment or costs of capital 

(Yoshikawa 1980; Hayashi 1982; Abel 1983). Recent accounting research examines the 

changes in financial numbers under managers’ optimal resource adjustment decisions. 

Literature on asymmetric cost behavior focuses on the changes in financial numbers in a 

temporary downturn such as a sales decline. Anderson, Banker, Janakiraman (2003) 

document sticky cost behavior. When sales decline, costs decrease more slowly than 

revenue declines, reflecting managers’ decisions to retain slack resources in anticipation 

of future rebound in revenue. Weiss (2010), on the other hand, documents anti-sticky cost 

behavior. When manages aggressively reduce slack resources in a downturn, costs 

decrease faster than revenue declines. The literature finds that changes in financial 

numbers such as earnings and costs represent managers’ resource adjustment decisions, 

and establish that financial numbers do not arise mechanically but result from deliberate 

resource adjustment decisions of managers.  

Literature provides several drivers of managerial resource adjustments and 

resulting changes in profitability. Optimal resource adjustment view suggests that 

managers’ expectations on future sales and profitability drive resource adjustment 

decisions and financial statements reflect such optimal adjustment decisions. When 

managers expect future sales to grow, removing slack resources incur adjustment costs in 
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the future. For example, manufacturing firms that fire skilled employees in a temporary 

downturn need to spend extra resources to re-train them when demand conditions turn 

favorable. By contrast, when managers expect future sales to remain stagnant or to 

decline further, retaining slack resources only burdens the firm. Removing slack 

resources saves carrying costs of the resources, and continuously declining sales does not 

incur further adjustment costs in the future. Banker et al. (2014) document that changes in 

sales affects managerial expectations. Managers remain optimistic on future sales in a 

temporary decline such as a sales decline in one year, but turn pessimistic if a sales 

decline persists over multiple years. Research on the investment decisions formally 

model the expected future profitability determines the amount of capital retained or 

invested in the current period (Lin and Zhang 2013; Belo et al. 2013). Empirical evidence 

from finance literature confirms this intuition (Fama and French 2015; Hou et al. 2015). 

Alternatively, agency theory suggests managerial incentives as drivers behind the 

resource adjustments. Chen, Lu, and Sougiannis (2012) suggest managers’ empire-

building behavior induces the decision to retain slack resources and results in inefficient 

management of firms. Kama and Weiss (2013) suggests the incentives to meet or beat 

earnings benchmark lead to an aggressive reduction in slack resources. 

Prior literature also provides conflicting views on the firm value implications of 

the resource adjustments. Managers’ resource adjustments are optimal responses to future 

expectations according to the optimal resource adjustment view. Accordingly, managers’ 

resource adjustments are optimal and enhance firm value on average. By contrast, agency 

theory-based view suggests such adjustments can be value-destroying. In a downturn, 

retaining slack resources that satisfy managers’ private empire building incentives is a 

failure in cost management, potentially threatening the firms’ viability. Excessive cost-

cutting to meet or beat the earnings benchmark, in the long run, undermines the firm’s 

core capability.  
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 Literature up to date does not provide strong evidence supporting either view. 

Anderson et al. (2007) find stock returns increase as the ratio between selling and general 

administrative expenses to sales increase during a sales decline. The result suggests the 

decisions to retain slack resources during a sales decline enhances firm value consistent 

with the optimal resource adjustment view. However, the results indicate that increase in 

efficiency of firms that reduce slack resources during a sales decline does not create 

value. The results, overall, may indicate risk factor such as increased default risk with 

declining profitability affecting future returns. The extant literature does not identify 

whether increased risk or revisions in earnings expectations drive future returns. Firm 

value implications of resource adjustment decisions require further examinations. 

2.2. Earnings Announcement Anomalies 

Managers’ resource adjustments lead to changes in current profitability. To 

understand how the capital market perceives the resource adjustment decisions, it is 

necessary to understand how the stock market values the changes in current profitability. 

Prior literature documents the market does not efficiently process information in current 

earnings and profitability, leading to underreaction to the earnings announcement, and 

reaction in anticipation of the earnings announcement. Likewise, I expect reactions to 

changes in profitability resulting from resource adjustments also exhibit similar market 

reactions. 

Several papers documents underreactions to information available at the earnings 

announcements. A stream of literature documents underreaction to earnings surprises 

(Foster et al. 1984; Bernard and Thomas 1989;1990). Earnings surprises are defined as 

changes in quarterly earnings relative to those of corresponding quarter of the last year 

divided by historical earnings volatility (Bernard and Thomas 1989) or differences in 

actual earnings per share and the consensus analyst earnings per share forecasts divided 

by the stock price of the beginning of the quarter (Livnat and Mendenhall 2006). The 
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market reacts with a delay, and stock prices drift upward or downward in the direction of 

the earning surprises for the next two or three quarters. The post-earnings-announcement 

drift suggests that the market may not timely recognize information content in the 

earnings announcement. In addition to the earnings surprises, literature documents 

mispricing of earnings persistence. Banker, Kama, and Weiss (2016) document positive 

abnormal returns over multiple quarters of firms that exhibit persistent earnings and sales. 

These firms often exhibit positive earnings surprises and exhibit incremental persistence 

of earnings relative to other firms that exhibit mean reversion.  

Prior literature examine the behavior of sophisticated investors around earnings 

announcement. Investors have an incentive to collect information related to the future 

earnings announcement. Such trading in anticipation of imminent earnings announcement 

can be profitable. Considering that the market on average underreacts to the earnings 

announcement, sophisticated investors have stronger incentives to anticipate future 

earnings and trade before the announcements. Kim and Verrecchia (1997) define this 

type of trading as trading based on pre-announcement information, where pre-

announcement information is private information that correlates with information 

released during the announcements. Empirically, post-earnings-announcement literature 

also supports the reactions in anticipation of earnings announcements. More than half of 

market reactions to earnings surprises occur before the actual earnings announcement 

window. 

2.3. Risk Explanations for Abnormal Retruns 

An alternative explanation for the positive abnormal returns from underreactions 

to information such as earnings announcement is risk premia. Asset pricing theory 

suggests a positive relation between undiversifiable risk and stock returns. Post-earnings-

announcement drift literature often revisits the phenomenon for potential risk 

explanations and test whether inappropriate expected return model confounds the 
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interpretation of positive abnormal returns (Bernard and Thomas 1990). Positive 

abnormal returns may represent unmodeled risk factors rather than delayed reactions to 

revision in earnings expectations. 

 Prior research finds evidence for earnings announcement risk premium. Ball and 

Kothari (1991) find that market beta increases at the earnings announcement date or short 

earnings announcement window. Subsequent research finds the earnings announcement 

premium during the week of earnings announcement (Savor and Wilson 2016) and a 

sharp decrease of earnings announcement premium after the earnings announcement 

(Patton and Verardo 2012). This stream of research argues that investors infer 

profitability of non-announcing firms through the earnings announcement of announcing 

firms, increasing the covariance of returns of announcing firms’ stocks and the market 

portfolio. 

The actual market reaction can be not exclusively one but a combination of the 

two (Lewellen 2010). After controlling for earnings announcement premium, Ball and 

Kothari (1991) still find abnormal returns of announcing stocks regardless of the 

magnitude of earnings surprises, suggesting that interpretation of earnings anomaly as 

underreaction to earnings news may require further examinations on risk factors related 

to earnings anomaly. Essentially, distinguishing mispricing and risk explanations is a 

joint test problem (Fama 1970). Researchers require a well-established expected return 

model to attribute abnormal returns to mispricing. 

Despite the difficulties from the joint test problem, prior literature has proposed 

methods to empirically distinguish risk explanations from mispricing explanations.  

Jagannathan and Wang (1996; 1998) proposes a two-stage regression to determine 

whether a factor represents a risk. Increasing returns in the correlation of portfolio returns 

and potential risk factor represent a risk-return relationship. In the first stage regression, 

Jagannathan and Wang (1998) estimate a factor loading, beta, the sensitivity to stock 

returns to a candidate factor. In the second stage, they regress returns of test asset returns 
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on the factor loadings. If returns increase in the factor loadings, the candidate factor is 

deemed a risk factor (Jagannathan and Wang 1998). 

However, subsequent research points out limitations of this method to the extent 

that the benefits of using traditional method are minimal. Kan and Zhang (1999) show 

that a factor constructed to be independent to asset returns can be found to be a risk factor 

in two-stage regressions. If the expected return models are misspecified. T-statistics of 

the misspecified factor can be erroneously high. Researchers can only detect risk factors 

when having a correctly specified expected return models. Recent developments suggest 

that none of the expected returns models (e.g., Fama-French Models or Hou et al. (2015) 

model) accomodate relevant risk factors completely, suggesting benefits of two-stage 

regressions are limited. Also, the application of two-stage regressions can be sensitive to 

the assumptions on how beta changes over time. Ghysels (1998) find that misspecifying 

how factor loadings change over time lead to biases in estimation. The test results from 

the method can be biased when researchers use typical size and book-to-market portfolios 

due to strong covariance structure of these portfolios. For example, if size/book-to-

market portfolios are equally exposed to the tested risk factor, researchers will fail to find 

support. Lewellen, Nagel, and Shanken (2010) point out related issues and criticize that 

tests such as two-stage regressions can be misleading. 

To avoid potential bias and self-selection of test assets, Barillas and Shanken 

(2016) propose several tools to test expected return models and help identify risk factors. 

A core idea to identify a risk factor is that a factor is likely to be a new one if existing 

asset pricing model cannot explain variations in the returns of the factor. Risk factor 

should explain a substantial amount of return variations regardless of how a researcher 

constructs a portfolio. Typically, a statistically significant intercept in a regression of a 

candidate factor returns on other factors suggests that the candidate factor, at least, 

contains incremental information which may arise from a risk characteristic. Fama and 

French (2016) demonstrate that to Fama-French Three-Factor models do not well explain 
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the return variations of profitability and investment factors, suggesting the profitability 

and the investment factors contain incremental information. Another method is to 

examine incremental Sharpe ratio of the convex combination of factors. Incremental 

Sharpe ratio, an additional Sharpe ratio achievable by adding a candidate factor to form a 

convex combination of factors, indicates how much a candidate factor explains a 

systematic risk-return relationship or a significant driver of returns that are not well 

captured by other factors. Ball et al. (2016) follow this approach to test factors that 

explain accrual anomaly and find a cash profitability factor subsumes the accrual factor.  
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CHAPTER 3 

CHANGES IN OPERATING MARGINS DURING A SALES DECLINE AND 

ABNORMAL RETURNS 

3.1. Introduction 

Optimal resource adjustment view suggests that managers’ resource adjustment 

decisions to retain or remove slack resources are value-creating. Managers retain slack 

resources when they anticipate an increase in future demand. Firms can utilize retained 

slack resources in the near future without incurring adjustment costs. Removing slack 

resources may result in unsustainable cost-cutting that undermine the firms’ core 

capability. Managers remove slack resources only when they expect continuously 

declining demand to gain efficiency. On the contrary, agency theory suggests that the 

decisions to retain slack resources may represent an agency problem. Removing slack 

resources, on the other hand, reflect a sound business decision to avoid excessive 

financial risk in a downturn. In this chapter, I test whether firms' resource adjustment 

behaviors are consistent with the optimal resource adjustment view. Next, I examine the 

market valuation of change in operating profit margins during sales decline to understand 

whether the market perceives resource adjustment decisions as value-creating consistent 

with the optimal resource adjustment view. Also, I test whether the market efficiently 

infers the implications of resource adjustments driven by managerial expectations from 

the concurrent changes in profitability during a sales decline. 

I define portfolios that correspond to managerial optimism and pessimism during 

a sales decline. First, I define changes in operating profitability by changes in operating 

profit margins. Operating profits are revenue minus operating costs, excluding research 

and development expenses (Ball et al. 2015). Next, I partition the sample into sales-

decrease and sales-increase firms. Within the sales-decrease partition, I construct 
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quintiles based on the changes in operating profit margins. A relatively large decrease in 

operating profit margins indicates that costs do not decrease as much as sales decrease, 

reflecting optimistic managers’ decisions to retain slack resources. On the other hand, a 

relatively small decrease or even increase in operating profit margins indicates that costs 

decrease faster than sales decrease, reflecting pessimistic managers’ decisions to remove 

slack resources. Conditional on sales decline, I expect the lowest and the highest quintiles 

of changes in operating profit margins to correspond to managerial optimism and 

pessimism, respectively. 

I first empirically validate whether the lowest and highest quintile portfolios 

conditional on sales decline correspond to managerial expectations, finding that the 

realized future operating profitability of the lowest and the highest quintile portfolios is 

indeed correlated with rationally optimistic and pessimistic managerial expectations, 

respectively. If a large decrease in concurrent operating profit margins reflects reasonable 

resource adjustments based on rational managers’ optimism regarding future profitability, 

then the future operating profitability should improve. In contrast, if managers’ empire-

building incentives induce the large decrease (Chen, Lu, and Sougiannis 2012), the future 

profitability is not likely to improve. Similarly, if a large increase in concurrent operating 

profit margins reflects efficiency gain from removing slack resources based on pessimism 

of rational managers, future profitability should reflect the efficiency gain. By contrast, if 

the large increase reflects earnings management (Kama and Weiss 2013; Dierynck, 

Landsman, and Renders 2012), then the future profitability is likely to decline. I find that 

the future profitability of the lowest and highest portfolios is more consistent with the 

rational resource adjustments by managers. 

Next, I test how timely the stock market understands the resource adjustment 

decisions via measuring revision in market earnings expectations and abnormal returns in 

Fama-French Five-Factor models. I examine quarterly earnings surprises for the 

portfolios to see whether analysts slowly identify managerial earnings expectations 
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behind the decisions to retain or remove slack resources during a sales decline. I examine 

abnormal returns over a long horizon to examine if the stock returns are consistent with 

the slow revisions in earnings expectations. 

Finally, I examine abnormal returns in the pre-announcement windows to test 

whether some investors react in anticipation of future earnings announcements that reveal 

the underlying managerial expectations in resource adjustment while other investors and 

analysts do not timely understand the implications. I set aside the 21-trading day before 

subsequent quarterly announcements for pre-announcement window and examine 

whether the market reactions are consistent with the trading of relatively sophisticated 

investors in anticipation of earnings announcements. 

I find that the market particularly does not fully understand the optimism in those 

managers' resource adjustments which decrease operating profit margins during a sales 

decline. Consistent with Weiss (2010), who finds that financial analysts do not fully 

understand asymmetric cost behavior, I find that the analysts and short-sellers slowly 

revise earnings expectations and market sentiment upward in subsequent quarterly 

announcements. Furthermore, I show long-horizon abnormal returns from Fama-French 

five-factor model. Portfolios that exhibit a large decrease in operating profit margins 

during a sales decline typically accumulate positive abnormal returns over at least five 

subsequent quarters after the earnings announcement. The long minus short investment 

strategies yield 13.93% of abnormal returns. My results suggest that the market does not 

understand the implications of a decrease in the operating profit margins when sales 

decline. 

I also find that most of the abnormal returns accumulate in the pre-announcement 

window, the period between a fiscal quarter end and a quarterly announcement. I estimate 

Fama-French five-factor abnormal returns for the pre-announcement window, controlling 

for earnings announcement premium as incremental sensitivity to the market excess 

returns in the pre-announcement window. The market participants have a strong incentive 
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to collect information related to future earnings in pre-announcement windows because 

they can profit from acquiring information that these announcements will release at the 

announcement (Kim and Verrecchia 1997). In pre-announcement windows, portfolios 

corresponding to the resource adjustments from managerial optimism generate 4.8% 

annual long-short abnormal returns during the first year since the portfolio formulation. 

The concentration of the abnormal returns in these relatively short windows suggests that 

investors pick up new cues about future earnings mainly in the short period, before 

quarterly earnings announcements. The abnormal returns are not concentrated only in the 

short three-day announcement windows. Thus, announcement risks (Ball and Kothari 

1991; Cohen et al. 2007; Patton and Verardo 2012; Barth and So 2014; Savor and Wilson 

2016) are unlikely to drive the abnormal returns. 

In short, I find that changes in profitability such as operating profit margins can 

indicate managerial expectations that underly the optimal resource adjustments as 

responses to a sales decline. The predictable future profitability, revenue prospect, and 

stock returns suggest that market participants can infer managerial expectations from 

observed changes in operating profitability. My empirical results, however, suggest that 

the market participants are especially slow in learning managerial optimism from a large 

decrease in current profitability during a sales decline. Consistent with the optimal 

resource adjustment view, the resource adjustment decisions lead to positive abnormal 

returns. Sophisticated investors react in anticipation of each future announcements, but 

they do partially for each announcement. It results in repeated reactions over multiple 

subsequent quarters. My study shows that understanding cost behavior as a manifestation 

of managers’ resource adjustments can be useful in forecasting and valuation. 

I organize the rest of the chapter as follows. The next section describes the 

implications of the extreme changes in operating profit margins during a sales decline for 

future earnings, earnings surprises, and stock returns. Section 3.3 describes details of my 
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empirical models and their estimation. Section 3.4 presents the empirical results, and 

Section 3.5 concludes the chapter. 

3.2. Hypotheses 

3.2.1. Managers’ Optimal Resource Adjustments, Current Profitability, and Firm 

Value during a Sales Decline 

A sales decline interrupts the time series of earnings. Managers need to respond to 

this negative news in order to reestablish normal profit patterns. Managers’ responses to a 

sales decline depend on expectations of future sales (Banker and Byzalov 2014; Banker, 

Byzalov, Ciftci, and Mashruwala 2014). If managers are optimistic about their current 

operations and believe the downturn is only temporary, they are likely to retain slack 

resources, reasoning that when future sales rebound, their firms can utilize the slack 

resources in the future. Retaining resources can also save adjustment costs, such as 

training costs for new workers or severance payments for dismissed workers. By contrast, 

if managers expect future sales to remain low or even to decline further, firms cannot 

utilize the slack resources in the future. More pessimistic managers see that retaining 

slack resources is costly and that removing these resources probably will not incur 

adjustment costs in the future because the low expected future demand does not require to 

hire additional workers. For these reasons, given a sales decline, pessimistic mangers are 

more likely to remove slack resources, whereas optimistic managers are more likely to 

retain slack resources. 

The responses of optimistic and pessimistic managers to sales declines affect 

concurrent profitability in two diametrically opposite ways. The slack resources do not 

generate revenue in the current period, while they do incur operating costs. Consequently, 

retaining slack resources decreases profitability further during a sales decline. In contrast, 

removing the slack resources saves operating costs in the current period while also 
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mitigating the downward pressure on operating profits during a sales decline. The 

stronger the optimism, the more slack resources incur the concurrent costs; the stronger 

the pessimism, the less slack resources incur the concurrent costs. Thus, optimistic 

managers decrease operating profitability such as profit margins during a sales decline, 

whereas pessimistic managers decrease less or even increase concurrent profitability 

despite sales declines. 

As managerial expectations drive resource adjustment decisions that affect 

concurrent profitability, a large decrease and increase in current profitability during a 

sales decline can indicate managerial optimism and pessimism, respectively. Economic 

theory on investment behavior suggests that managers make resource adjustment or 

investment decisions to maximize firm value. To maximize firm value, each firm needs 

to choose the optimal level of resources at which marginal costs of investment equal 

marginal benefits of investment (Yoshikawa 1980; Hayashi 1982; Abel 1983). At the 

time of investment, marginal benefits of investment are yet to be realized, so managers 

consider expected marginal benefits of investment (Graham and Harvey 2001; Goodman, 

Neamtiu, Shroff, and White 2013). Assuming constant returns to scale (Hayashi 1982), 

the expected marginal benefits of investment are expected future profitability (Lin and 

Zhang 2013; Belo et al. 2013; Hou et al. 2015). In equilibrium, optimistic managers who 

expect future profitability to increase are likely to invest more than before, whereas 

pessimistic managers who expect future profitability to decrease are likely to invest less 

than before. Meanwhile, prior literature suggests that a portion of operating expenses 

represents investment such as building organizational capital (Lev et al. 2009; Eisfeldt 

and Papanikolaou 2013), long-term investment (Banker et al. 2011), or broadly intangible 

investment (Peters and Taylor 2017). Operating expenses also include depreciation 

expenses of physical assets that increase in investment. Thus, increasing operating 

expenses by retaining slack resources and decreasing current profitability represent an 

increase in investment by optimistic managers. Conversely, decreasing operating 
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expenses by removing slack resources and increasing current profitability represent a 

decrease in investment by pessimistic managers. 

The optimal resource adjustment view suggests that both retaining and removing 

slack resources during a sales decline can enhance firm value. Both resource adjustments 

are costly. Thus, if managers are behaving consistent with their goals of maximizing firm 

value, managers retain slack resources only if benefits of such adjustment exceed the 

costs. Reducing resources is costly as well. Managers reduce resources only if benefits 

are greater than the costs. Thus, changes in profitability such as profit margins during a 

sales decline can signal increases in firm value. If investors do not fully understand the 

resource adjustment decisions and their impact, I predict positive abnormal returns for 

both portfolios relative to the portfolio that does not exhibit significant resource 

adjustments that induce asymmetric cost behavior during a sales decline. 

3.2.2. Market’s Understanding of Changes in Profit Margins during a Sales Decline 

Inefficiency in Market’s Evaluation of Resource Adjustment Decisions 

Resource adjustment decisions driven by managerial expectations of future 

profitability contribute to either a large decrease or increase in current operating 

profitability.1 Optimistic managers expand operating resources to cope with growing 

future demand or to exploit increasing future profitability. However, costs of retaining 

resources reduce current profitability. Prior accounting literature documents these 

                                                 

1 Extensive research documents that cost behavior arises from managers’ resource 

adjustment decisions (e.g., decisions to fire or hire employees, changing production 

volume, investment decision) (Noreen and Soderstrom 1994; Noreen and Soderstrom 

1997; Anderson, Banker, Janakiraman 2003; Balakrishnan et al. 2004; Kallapur and 

Eldenburg 2005; Balakrishnan and Gruca 2008; Baumgarten et al. (2010); Dierynck, 

Landsman, and Renders 2012; Chen, Lu, and Sougiannis 2012; Kama and Weiss 2013; 

Banker, Byzalov, and Plehn-Dujowich 2014; Cannon 2014; Holzhacker, Krishnan, and 

Mahlendorf 2015 
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behaviors as sticky cost behavior (Anderson, Banker, and Janakirman 2003; Cannon 

2014), in which costs increase more in response to increases in sales than they fall in 

response to decline in sales. On the contrary, pessimistic managers reduce operating 

resources to cope with decreasing future demand or profitability (Banker, Byzalov, Ciftci, 

and Mashruwala 2014).2 The savings from this removal of operating resources increase 

current profitability. Whereas the degree of optimism increases current operating costs 

and thereby decreases profitability, the degree of managerial pessimism decreases current 

operating costs and thereby increases current profitability. 

Decrease and increase in operating profit margins during a sales decline represent 

the effects of resource adjustment decisions for optimistic and pessimistic managers, 

respectively. Managers who are still optimistic despite a sales decline retain slack 

resources, causing current profitability to plummet. As the operating costs do not 

decrease as much as sales decline, operating profit margins decreases. By contrast, 

managers who are pessimistic because of a decline in sales typically reduce slack 

resources, thereby sustaining or even increasing profitability despite the sales decline. 

Changes in the current profitability of these firms deviate from other firms that exhibit 

declining profitability proportionate to a sales decline. 

Investors evaluating such resource adjustment decisions face an inference 

problem. Changes in profitability in similar magnitudes can imply a drastically different 

quality of firms. A large decrease in operating profitability when there has been a decline 

                                                 

2 Kama and Weiss (2013) and Dierynck et al. (2012) document anti-stickiness: costs fall 

more in response to sales decline than they rise for sales increase as a result of earnings 

management. Banker, Byzalov, Ciftci, and Mashruwala (2014) posit that the managerial 

pessimism drives anti-sticky cost behavior. Both are potential explanations of changes in 

operating profitability. Earnings management literature predicts reversal of accruals 

(Dechow et al. 2012). Empirical results in Table 2 in this chapter shows the level of 

future profitability of the highest quintile of change in operating profitability portfolio 

(High) do not reverse. It suggests that earnings management is not significant in the high 

portfolio. 
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in sales may reflect the resource adjustment decisions of rationally optimistic managers 

(Anderson, Banker, Janakirman 2003), or it may indicate a failure to control operating 

costs (Chen, Lu, and Sougiannis 2012; Lev and Thiagarajan 1993). Similarly, a large 

increase in profits despite sales decline may imply efficient resource allocation, or it may 

suggest unsustainable, excessive cost-cutting. The firms’ prospects are dim when 

underlying motivations of resource adjustment are either wasteful spending or 

unsustainable cost-cutting. As a result, investors face greater uncertainty in assessing 

future profitability of firms that undergo sales decreases and following resource 

adjustments. 

Prior research suggests that capital market participants do not fully and 

immediately process information in current earnings and profitability. The literature on 

the market’s underreaction to earnings surprises (Bernard and Thomas 1989;1990) 

document that investors react slowly in revisions in earnings expectation, leading to 

abnormal stock returns to earnings surprises over a few months. Similarly, prior literature 

also documents that analysts, as well as investors, may not fully understand cost 

behaviors arising from managers’ resource adjustment decisions (Weiss 2010; Ciftci, 

Mashruwala, and Weiss 2016; Johnson 2016). Weiss (2010) finds that analysts abstain 

from covering firms that show sticky cost behavior (e.g., costs rise more when sales 

increase than costs fall when sales decrease). Ciftci et al. (2016) find that analysts’ 

understanding of cost behaviors is less accurate when analysts expect sales to decline. 

These results indicate that analysts have difficulties understanding resource adjustment 

decisions in response to sales declines and suggest that analysts do not fully recognize the 

managerial expectations underlying the resource adjustment decisions. Recent studies 

with intraday data suggest that analysts are a major source of new information (Bradley et 

al. 2014; Li et al. 2015). To the extent that analysts are not fully incorporating cost 

behavior information, the market also may not fully incorporate the implications of this 

information. 
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In addition to the severe uncertainty of the potential consequences of resource 

adjustment decisions during a sales decline, a sales decline also imposes greater 

uncertainty on investors’ assessments of future profitability. A sales decrease is a less 

frequent event than sales increase and provides fewer reference points from a firm’s 

history of earnings. Investors, who need to evaluate the resource adjustment decisions 

during a sales decline, face an inference problem. 

Given that the market underracts to the information in earnings, the market 

underestimates managerial optimism linked with operating resources retained despite 

declining sales. When managers’ actions affect both current and future profitability in an 

unusual way, managers have the advantage over analysts and external users of financial 

information of firm-specific information (Hutton et al. 2012). The optimistic managers’ 

private information suggests that the retained resources contribute to boosting future 

profitability. As outsiders are unable to fully recognize the managerial optimism at play 

in the situation, financial analysts and external users of financial information will often 

underestimate the future profitability of these firms. 

The market also underestimates the future profitability of firms that reduce 

operating resources in response to declining sales. Managers’ private information, in this 

case, pertains to the potential underperformance of some operating resources. By 

deliberately removing such resources, the operational efficiency of the firms’ assets in 

place improves. Not fully recognizing the managerial pessimism behind the removed 

resources, analysts will extrapolate the overall efficiency of firms’ assets before the 

removal of resources. The underestimation of efficiency leads to the underestimation of 

future profitability. 

Subsequent announcements incur earnings surprises to investors who do not fully 

recognize the implications of extreme changes in operating profitability during a sales 

decline. At the same time, future profitability reveals managerial expectations that led to 

the extreme changes in the past. Through subsequent announcements, investors learn 
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about these managerial expectations underlying the resource adjustments, as well as the 

future profitability that these managerial expectations imply. As investors recognize the 

managerial expectations on future profitability revealed at each announcement, the 

earnings surprises dissipate over time. However, until the investors fully recognize the 

managerial expectations, the earnings surprises are likely to persist.  

I conjecture that the effect of not fully incorporating managerial expectations lasts 

longer for firms that retain slack resources during a sales decline. Managers who remove 

slack resources are pessimistic on future sales. Without fully recognizing managerial 

pessimism, investors may overestimate future sales prospects and thereby counteract the 

underestimation of efficiency gain due to resource adjustment. By contrast, the 

underestimation of future sales prospects and the operating profitability of firms that 

retain slack resources do not cancel out one another. These findings suggest that all else 

being equal, earnings surprises for firms that retain slack resources during a sales decline 

are likely to persist longer. 

Concentrated Market Reaction in the Pre-Announcement Window 

Persistent earnings surprises predict repeated positive revisions in stock price. 

Prior literature on post-earnings announcement drift documents positive reactions to 

earnings surprises (Foster et al. 1984; Bernard and Thomas 1990; Cao and 

Narayanamoorthy 2012). The results are robust for earnings surprises constructed from a 

time-series model or analyst forecasts (Livnat and Mendenhall 2006). Post-earnings 

announcement drift or earnings momentum is a robust anomaly in the asset pricing 

literature as well (Hou et al. 2015). 

Although prior literature mostly replicates a delayed reaction after an earnings 

announcement, the overwhelming majority of market reactions occur before the 

announcement. More than 90% of price revision to changes in profitability (net income or 
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EPS) occur before the announcement (Ball and Brown 1968), and the magnitude of 

market reactions to quarterly earnings surprises during the five days before the quarterly 

announcement is equivalent to that during the sixty days after the announcement (Bernard 

and Thomas 1989). 

In anticipation of future announcements, investors have incentives to collect 

information correlated with the future public disclosure in the pre-announcement window 

(Kim and Verrecchia 1997; McNichols and Trueman 1994). As the market does not fully 

recognize the implications of the extreme changes in operating profitability during a sales 

decline, investors who can anticipate the announcement of future profitability can profit 

from trading based on the foresight.  

Overall, I predict that the resource adjustment decisions to retain and remove 

slack resources enhance firm value, and the market exhibits concentrated reactions in the 

pre-announcement windows in anticipation of incoming earnings announcements. While 

the market on average fails to timely incorporate the implications of changes in profit 

margins during a sales decline, investors who hold stock of firms that retain slack 

resources despite a sales decline in the past profit when the subsequent earnings 

announcements reveal the sales prospect and improvement in the profitability in each 

quarter’s pre-announcement window. To test this prediction, I design empirical tests 

based on portfolios designed to capture resource adjustment decisions and the underlying 

managerial expectations. 

3.3. Research Design 

3.3.1. Portfolio Construction 

I construct portfolios based on changes in operating profit margins. Operating 

profit margins are measured by the ratio of operating profits to revenue (Compustat 
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REVT). Operating profits are revenue minus operating expenses, and excluding research 

and development costs (Compustat REVT – COGS – XSGA + XRD) (Ball et al. 2015).3 

I impute zero for missing research and development expenses. Change in operating profit 

margins for year t (∆Profit Margin) is operating profit margins for year t less operating 

profit margins for year t-1. I construct quintile portfolios of change in operating profit 

margins, conditional on sales decrease and sales increase. 

3.3.2. Sample Selection 

I used financial data from 1970-2015 (Compustat) to construct portfolios. 1970 is 

the first year that earnings announcement date is available from Compustat. Daily stock 

returns data are from CRSP. To account for survival bias, I impute -100% to missing 

returns of stocks delisted due to performance reasons, as suggested by Shumway (1997).4 

I require CRSP stocks to have a share code of 10 or 11 and a valid stock price for 

December and June year-end. To account for preannouncement of earnings by a firm, I 

obtain quarterly earnings announcement dates (RDQ) from the Compustat Quarterly file. 

I use preliminary announcement date (PDATEQ) when PDATEQ predates RDQ or RDQ 

is missing. For subsequent earnings surprise analysis, I sample actual earnings and the 

                                                 

3 Ball et al. (2016) document that profitability measure based on cash profitability 

outperforms accrual-based operating profitability in explaining the cross-section of stock 

returns. I run sensitivity analysis using change in cash-based operating profit margins. 

The alternative measure also can mitigate a concern that significant changes in operating 

profit margins are in part due to earnings management. The abnormal returns in the pre-

announcement windows reported in Table 5 are robust to the choice between the cash-

based operating profit margins. The abnormal returns in the pre-announcement are also 

weakly significant at 10% level for changes in gross profit margins portfolios. 

4 Unlike Sloan (1996) who uses -30%, I use the most conservative imputations 

(Shumway 1997) to conservatively estimate potentially positive abnormal returns of 

portfolios conditional on sales decline as I expect that sales-decline firms would face 

greater default risk than other firms. I do not estimate delisting returns as in Beaver et al. 

(2007) as I use daily data that provides accurate delisting returns for non-missing 

delisting returns. The results are robust to imputation with -30%. 
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most recent mean consensus issued before the quarterly announcement date from the 

IBES adjusted file for available firms. 

3.3.3. Estimation of Abnormal Returns 

I measure abnormal returns through the Fama-French five-factor model (Fama 

and French 2015). The five-factor model is an improvement over three- and four-factor 

models (Fama and French 2016). The results are robust to expected return model choices 

including CAPM, Fama-French three-factor, and four-factor models with momentum 

(Fama and French 1993; Carhart 1997). The holding period for my analysis is July of 

year t+1 to June of year t+2. By the July after the fiscal year-end of December year-end 

firms, financial statement data for most firms are available. 

I also divide the holding period into the 21-day pre-announcement window and 

outside the window. The pre-announcement window is 21 trading days, including the 

quarterly announcement date, and outside the pre-announcement window is the rest of the 

quarter after the announcement date. I choose 21 days as the pre-announcement window 

to reliably estimate potential earnings announcement risk premium (Ball and Kothari 

1991; Lamont and Frazzini 2007; Patton and Verardo 2012; Barber, De George, Lehavy, 

and Truman 2013; Savor and Wilson 2016). Too short a pre-announcement window 

decreases the reliability of factor loadings and alpha estimates for the pre-announcement 

window.5 The 21 days also capture concentrated reactions to earnings surprises at the 

announcement five days before announcement date (Bernard and Thomas 1989). 

                                                 

5 For example, Ang, Hodrick, Xin, and Zhang (2006) estimate monthly beta using daily 

returns requiring stocks to have at least 17 valid daily returns in a month. Prior research 

identifies pre-announcement windows in a varying length, as a month or week of the 

announcement, or from -10 to -2 days before announcement. A 21-trading day long pre-

announcement window includes periods considered in prior research and ensures 

reliability of the estimation procedure. The abnormal return results are robust to shorter 

pre-announcement windows such as the previous 10-days, or excluding the earnings 

announcement day. 
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I estimate a seemingly unrelated regression (SUR) for the following equations. 

5: ( )* ,
it t i i t i t i t i t i t itkFF Ret rf Mkt s SMB h HML rRMW c CMA WindowIndicator          

 (1) 

Mkt, SMB, HML are the value-weighted market portfolio, less risk-free rate, size, and 

book-to-market factor. RMW and CMA are profitability and investment factors, 

respectively.6 WindowIndicator is used to distinguish pre-announcement window and 

outside the window periods. For each portfolio (i = 1, …, 5 for sales-decline, i = 6, …, 10 

for sales-increase quintile portfolios based on changes in operating profit margins), I 

obtain coefficients for the pre-announcement window and for outside the window. I sort 

stocks into two sets of quintiles of ∆Profit Margin, conditional on sales decline, and then 

construct value-weighted portfolios. The first (lowest), the third (middle), and the fifth 

(highest) quintile of ∆Profit Margin conditional on sales decline correspond to the low 

and the high portfolios, respectively. 

The alpha (αi) for each portfolio indicates average daily returns during the pre-

announcement window and outside the pre-announcement window for the one-year 

holding period. The one-year holding period includes four pre-announcement windows. 

Each pre-announcement window is 21 trading days. The annual pre-announcement 

window’s abnormal returns are, therefore, an 84-day (= 21 * 4) holding period for 

abnormal returns. 

3.4. Results 

                                                 

6 Abnormal return results are robust to asset pricing model choice. Alternative Fama-

French three--factor model augmented with momentum factor yields statistically 

significant daily alphas for the low portfolio conditional on sales decline. I use the-five 

factor model to interpret portfolio characteristics based on the factor loadings on 

profitability and investment factors.   
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3.4.1. Inferring Resource Adjustment Behaviors from Observed Changes in 

Operating Profitability 

Descriptive Statistics of the Extreme Changes in Operating profit margins Portfolios 

before Sales Decline 

Table 1 reports median portfolio characteristics for year t-1 for firms that 

experience sales decrease in year t. I report year t-1 characteristics to provide baseline 

portfolio characteristics and resource adjustment decisions before sales decline at year t. 

The variations in market value, book-to-market, changes in assets, and operating 

profitability measured by return on assets advocate the use of multi-factor models such as 

Fama-French five-factor model for estimating abnormal returns. The low and high 

portfolios conditional on sales decline are on average smaller in size (total assets, 

revenue, market value) than other sales-decrease firms, indicating that information 

uncertainty in these firms can be higher than other portfolios (Zhang 2006a; Zhang 

2006b), suggesting high uncertainty in analyst forecasts.  

The descriptive statistics show that sales decline at the year t of the high portfolio 

may convey a pessimistic sales prospect, suggesting potentially different responses 

among sales-decrease firms. The log changes in revenue at year t-1 of sales decrease 

firms indicate that the high portfolio firms are more likely to experience consecutive sales 

declines at year t-1 and year t (median ∆lnREVt-1 = -0.01). The high portfolio conditional 

on sales decline, however, exhibits the strongest sales growth at year t-1 (median 

∆lnREVt-1 = 0.09). The results suggest that their responses to sales declines at year t may 

vary. Prior research finds that consecutive sales declines are likely to induce pessimistic 

resource adjustment decisions (Banker et al. 2014), whereas on average firms tends to 

retain the resources despite sales decline (Anderson et al. 2003; Banker and Byzalov 

2014). 
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Table 1. Descriptive Statistics on Portfolios Based on Changes in Profit Margins 

Table 1 provides medians portfolio characteristics for 1970-2015. All financial numbers except 

for the number of employees are in million dollars. Sales Decrease and Sales Increase are firm 

years that report less and more current revenue than the previous firm years, respectively. lnMV 

is log of market value (CRSP absolute value of PRC * SHROUT/1,000) as of the fiscal year end. 

lnBTM is log of book-to-market (Davis et al. 2000). lnAT is log of total assets (Compustat AT) 

and ∆lnATt-1 is lnATt-1 less lnATt-2. ln(REV) is log of revenue (Compustat REVT) and ∆lnREVt-1 

is lnREVt-1 less lnREVt-2. Asset Intensityt-1 is the ratio of total assets over revenue at t-1. 

Employee Intensityt-1 is the ratio of the number of employees (Compustat EMP multiplied by a 

thousand) over revenue at t-1. Adjustment Cost is inverse the firm-specific coefficient of firm-

level random coefficient regression of total investment on total q in four-year rolling window 

estimated from demeaned data for firm and year fixed effects. Total q is a version of Tobin’s q 

using replacement costs including research and development expenses and a portion of SG&A 

expenses as intangible capital in addition to physical capital (Peters and Taylor 2017). PM is 

operating profit margins defined by operating profits (Compustat REVT−COGS−XSGA+XRD) 

(Ball et al. 2015) over revenue. ROA is return on assets defined by operating profits over total 

assets. ∆PMt is profit margin at year t less profit margin at year t-1. Low, 2nd, Middle, 4th, and 

High indicate quintile portfolios based on changes in profit margin conditional on sales decrease 

and increase, respectively. 

 
 Sales Decrease Sales Increase 

  Low 2nd Middle 4th High Low 2nd Middle 4th High 

lnMVt-1 4.22 4.61 5.06 5.02 4.28 4.94 5.47 5.62 5.01 4.27 

lnBTMt-1 -0.51 -0.32 -0.23 -0.23 -0.14 -0.64 -0.57 -0.60 -0.53 -0.67 

lnATt-1 4.13 5.01 5.72 5.94 5.41 4.94 5.72 5.79 5.20 4.01 

∆lnATt-1 0.07 0.04 0.02 0.01 -0.03 0.17 0.11 0.10 0.10 0.08 

PMt-1 0.14 0.16 0.12 0.12 0.09 0.20 0.15 0.13 0.15 0.06 

ROAt-1 0.09 0.14 0.14 0.12 0.03 0.15 0.16 0.16 0.14 0.03 

lnREVt-1 3.73 4.84 5.75 5.81 4.74 4.48 5.63 5.91 5.00 3.54 

∆lnREVt-1 0.09 0.06 0.04 0.03 -0.01 0.16 0.12 0.11 0.12 0.13 

Asset Intensityt-1 1.47 0.96 0.80 0.79 1.20 1.19 0.82 0.75 0.93 1.48 

Employee Intensityt-1 5.72 5.58 5.98 5.66 5.36 6.85 6.99 6.99 6.92 8.33 

Adjustment Costt 37.2 39.3 40.0 38.4 36.6 37.3 38.8 38.1 37.0 35.0 

∆PMt -0.25 -0.06 -0.02 0.01 0.06 -0.05 -0.01 0.00 0.02 0.11 
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Adjustment Cost Estimates of the Extreme Portfolios 

A necessary condition for the interpretation of changes in profit margin as 

resource adjustment decisions is a moderate degree of adjustment costs. Excessively high 

adjustment costs prevent actions in line with managerial expectations. For example, an 

extremely high severance payment of employees may prevent firing them in anticipation 

of a permanent decline of business.  

I find that the low and high portfolios conditional on sales decline exhibit 

relatively low adjustment costs among sales decline portfolios. Proxies of adjustment 

costs such as asset and employee intensities (Anderson et al. 2003) among sales-decline 

firms do not clearly indicate which portfolio has relatively low adjustment costs. The 

asset intensity of the middle portfolio (= 0.8) is lower than that of the low and high 

portfolios, at 1.47 and 1.20, respectively. The employee intensities of the low and high 

portfolios are 5.72 and 5.36, lower than 5.98 of the middle portfolio. The two proxies, 

however, do not include operating resources other than physical assets and employee 

counts. 

As an alternative, I estimate adjustment costs as the inverse of the sensitivity of 

corporate investment to investment opportunity measured by Tobin’s q. Adjustment costs 

are deemed low when investment flows are sensitive to changes in firms’ investment 

opportunities. Tobin’s q is defined by the market value of firms over replacement costs of 

firms (Lindenberg and Ross 1981). I use total q from Peters and Taylor (2017), which 

includes intangibles in the calculation of invested capital and replacement costs. 

Investment includes capital expenditure (Compustat CAPX), 30% of Selling, General and 

Administrative Expenses (Compustat XSGA as in Eisfeldt and Papanikolaou 2013), and 

R&D expenses (Lev and Sougiannis 1996). I estimate four-year rolling window (from t-1 

to t-4) firm-level random coefficient regression of investment on a one-year lagged total 

q with the demeaned data that removes firm- and year-fixed effects. A firm-specific 
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coefficient on total q represents the inverse of adjustment cost parameter in q-theory of 

investment (Hayashi 1982).7 

The adjustment cost estimates of the extreme profit margin change portfolios are 

lower than other portfolios. The adjustment cost estimates of the low and high portfolios 

conditional on sales decline during the year of the sales decline is 37.2 and 36.6 

respectively. These estimates are lower than those of three sales-decrease portfolios. 

Sales-increase portfolios also exhibit relatively low adjustment cost estimates for the 

extreme changes in profit margin portfolios. These descriptive statistics suggest that the 

resource adjustment decisions are likely responsible for the large changes in operating 

profit margins of the low and high portfolios. The investment of both extreme portfolios 

in the current year is more sensitive to the investment opportunity than other firms that 

also experience sales decline. These firms are capable of flexibly adjusting operating 

resources than other firms experiencing a sales decline. 

Given their flexibility to act in line with managerial expectations, firms’ responses 

may vary during the sales decline in the year t. The high portfolio firms are more likely to 

experience consecutive sales decline at year t-1 and t than other firms, and thus are more 

likely to reduce resources because the firms are less likely to utilize slack resources in 

declining demand. The downward resource adjustments during a sales decline lead to an 

increase in operating profit margins for year t. On the contrary, in the case of low 

portfolio firms for which sales decline is likely to be temporary, such firms are likely not 

to reduce some resources immediately despite the sales decline. In the next section, I 

examine how the extreme portfolios conditional on sales decline adjust resources in the 

opposite ways based on future profitability and revenue growth prospect. 
  

                                                 

7 Following Peters and Taylor (2017), I remove firms with negative or missing total 

assets or revenue and PP&E less than 5 million dollars. The sample period is from year 

1975 to 2015 when R&D expenses are reported mandatorily. 
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Table 2. Changes in Operating Indicators 

Table 2 presents mean changes in operating indicators. ∆lnREV is log change of revenue 

(Compustat REVT). ∆PM is annual changes in operating profit margins defined as operating 

profits (Compustat REVT−COGS−XSGA+XRD) (Ball et al. 2015) over revenue. ∆Asset 

Turnover is annual change in asset turnover (Compustat AT/REVT). ∆ROA is annual changes of 

return on assets (operating profit over Compustat AT). ∆lnCOGS is the log change in costs of 

goods sold (Compustat COGS). ∆(COGS/REV) is change in costs of goods sold to revenue. 

∆(EMP/REV) is employee intensity defined as the number of employees (Compustat EMP*1000) 

to revenue. ∆lnRD is log change in research and development expenses (Compustat XRD). 

∆lnSGA is log change of selling, general, and administrative expenses (Compustat XSGA − 

XRD). ∆lnPPE is log change of property, plant and equipment (Compustat PPEGT). Change for 

year t is the variable measured for firm at year t less variable measured at year t-1. The quintile 

portfolios are formed based on the changes in profit margins in the year t conditional on sales 

decline. A firm-year belongs to sales decline partition if current year’s firm revenue is less than 

the previous year’s. Variables other than log changes are truncated at 1% and 99% for each year. 

Standard errors are robust to clustered errors by firm and t-statistics are in the parentheses. Low, 

2nd, Middle, 4th, and High indicate quintile portfolios based on changes in profit margin 

conditional on sales decrease. 

Panel A. Changes in Revenue, Asset Turnover, and Operating Profitability 
 ∆lnREV  ∆PM 

 (1) (2) (3)  (1) (2) (3) 

  t t+1 t+2  t t+1 t+2 

Low -0.469 0.063 0.108  -0.346 0.116 0.077 

2nd -0.179 -0.009 0.036  -0.071 0.002 0.008 

Middle -0.108 0.002 0.038  -0.019 -0.004 0.003 

4th -0.103 0.004 0.044  0.011 -0.003 -0.001 

High -0.184 -0.002 0.042  0.115 0.000 0.002 

Low − Middle -0.361 0.061 0.070  -0.327 0.120 0.074 

 (-19.91) (2.95) (4.48)  (-22.96) (10.35) (10.49) 

Low − High -0.285 0.065 0.066  -0.461 0.117 0.075 

  (-17.16) (3.22) (4.08)   (-29.82) (9.42) (9.65) 
 ∆Asset Turnover  ∆ROA 

 (1) (2) (3)  (1) (2) (3) 

  t t+1 t+2  t t+1 t+2 

Low -0.134 0.061 0.061  -0.173 0.047 0.023 

2nd -0.092 0.028 0.038  -0.086 0.012 0.010 

Middle -0.082 -0.001 0.023  -0.035 -0.003 0.004 

4th -0.086 -0.018 0.009  0.000 -0.006 -0.001 

High -0.069 0.000 0.012  0.055 -0.004 -0.001 

Low − Middle -0.052 0.062 0.038  -0.138 0.049 0.019 

 (-7.32) (8.64) (5.40)  (-18.15) (12.14) (5.59) 

Low − High -0.065 0.062 0.049  -0.229 0.050 0.024 

  (-10.58) (8.55) (7.04)   (-23.49) (10.52) (6.74) 
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Panel B. Changes in Expenses and Resources 

  ∆lnCOGS   ∆(COGS/REV)  ∆(EMP/REV) 
 (1) (2) (3)  (1) (2) (3)  (1) (2) (3) 

  t t+1 t+2  t t+1 t+2  t t+1 t+2 

Low -0.212 -0.033 0.052  0.156 -0.055 -0.033  1.924 -1.163 -1.371 

2nd -0.119 -0.015 0.030  0.034 -0.001 -0.004  0.479 -0.344 -0.638 

Middle -0.102 0.003 0.031  0.006 0.001 -0.002  0.130 -0.287 -0.510 

4th -0.143 -0.008 0.036  -0.017 -0.001 -0.002  0.091 -0.252 -0.504 

High -0.385 -0.025 0.028  -0.098 -0.002 -0.001  0.242 -0.419 -0.446 

Low − Middle -0.111 -0.036 0.021  0.150 -0.056 -0.032  1.794 -0.876 -0.861 

 (-4.89) (-1.34) (1.06)  (15.17) (-5.15) (-4.90)  (11.68) (-5.88) (-6.56) 

Low − High 0.173 -0.008 0.025  0.254 -0.053 -0.033  1.682 -0.744 -0.925 

  (7.04) (-0.30) (1.13)   (22.40) (-4.60) (-4.50)  (12.41) (-4.69) (-6.66) 
 ∆lnSGA  ∆lnRD  ∆lnPPE 

 (1) (2) (3)  (1) (2) (3)  (1) (2) (3) 

  t t+1 t+2  t t+1 t+2  t t+1 t+2 

Low 0.062 -0.049 0.011  0.014 -0.071 -0.055  0.017 0.027 0.031 

2nd -0.023 -0.012 0.021  -0.036 -0.028 0.002  0.017 0.017 0.014 

Middle -0.035 0.014 0.032  -0.023 -0.001 0.023  0.007 0.022 0.028 

4th -0.062 0.022 0.050  -0.030 0.022 0.033  -0.005 0.030 0.036 

High -0.185 0.031 0.057  -0.110 -0.039 0.020  -0.082 0.004 0.034 

Low − Middle 0.096 -0.063 -0.021  0.036 -0.070 -0.078  0.010 0.005 0.004 

 (8.04) (-4.48) (-1.57)  (1.60) (-3.06) (-2.73)  (0.77) (0.29) (0.29) 

Low − High 0.247 -0.080 -0.046  0.124 -0.032 -0.075  0.099 0.023 -0.003 

  (11.92) (-6.33) (-3.64)   (6.61) (-1.58) (-3.14)  (7.08) (1.62) (-0.19) 
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Managerial Expectations Realized in the Changes in Future Operating Indicators 

Table 2 shows changes in future operating indicators that can reflect resource 

adjustment decisions and reveal underlying managerial expectations. Optimistic 

managers retain slack resources in anticipation of increasing future sales prospects and 

profitability despite current sales decline, resulting in a large decrease in current 

profitability. Meanwhile, pessimistic managers reduce slack resources in anticipation of 

stagnant sales growth and deteriorating future profitability without drastic cost-cutting 

measures, resulting in efficiency gain in the current period during a sales decline. The 

pair of current and future changes in operating indicators of the low and high portfolios 

that are consistent with optimism and pessimism suggests that observed changes can help 

infer underlying managerial expectations.8 Panel A shows the revenue growth prospect 

of the extreme portfolios relative to the middle portfolio, and illustrates changes in 

operating profitability that reflect resource adjustment decisions. Panel B examines 

current and future changes in operating resources.  

The low portfolio exhibits the fastest future sales growth among the sales decrease 

portfolios constructed at year t. Panel A in Table 2 shows that the log change in revenue 

(∆lnREV) in year t+1 of the low portfolio is 0.061 and 0.065 higher than the middle and 

high portfolios, respectively. In year t+2, the low portfolio’s sales growth exceeds other 

firms that experience sales declines. For the two subsequent years, the low portfolios on 

average exhibit approximately 6% of incremental sales growth.9 Figure 1 presents 

                                                 

8 Similar to the analyses with returns that adjust for delisting bias, non-random missing 

firm-year data may require adjustments. In an untabulated robustness check, I impute 

zero for missing future operating indicators. The results are robust with the imputations 

for firms that do not have entries in Compustat in year t+1, t+2, and t+3. 

9 Current sales growth indicates that the low portfolio exhibits sales declines far greater 

in magnitudes than other firms. To address the potential confounding effects on future 

stock returns, I conduct a robustness check by partitioning sales-decline firms into a large 

and a small sales decline. I also include a percentage sales growth variable in the firm-

level regressions of future stock returns. 
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revenue growth in a short horizon. The low portfolio shows positive quarterly revenue 

growth after the second subsequent quarters and consistently exhibits higher growth than 

the middle and high portfolios until the sixth quarter. The short-term rebound of sales of 

the low portfolio suggests that the low portfolio firms are likely to refrain from 

immediately reducing resources proportional to the sales decline. 

Consistent with sales prospects, asset turnover and operating profitability indicate 

that the low portfolio firms do not reduce some resources despite current sales decline. 

Panel A in Table 2 shows that asset turnover decreases most for the low portfolio in year 

t, suggesting that the low portfolios retain more resources – such as intangible capital – 

than other firms. The incremental sales growth of the low portfolio in the year t+1 and 

t+2 contributes to the increase in asset turnover in the same periods. The low portfolio 

also exhibits the largest decrease of the profit margin and return on assets in the year t, 

and the highest increase in subsequent years. The future changes in operating profitability 

also represent decisions to keep resources despite sales decline. 

In contrast, the high portfolio exhibits pessimistic resource adjustments that 

reduce operating resources immediately during a sales decline, exhibiting improving 

profitability despite sales decline. The high portfolio’s profit margin increases in the year 

of sales decline, and sustains the increased profit margin over the two next years. Asset 

turnover and return on assets also do not indicate significant changes in the subsequent 

quarters. Figure 1 shows that the high portfolio’s increase in operating profit margins 

does not reverse, suggesting sustainable efficiency gain achieved by high portfolio firms 

during a sales decline.  

Changes in operating resources during and after sales decline at year t further 

shows the contrasting responses of the low and high portfolios based on optimism and 

pessimism, respectively. The growths of the costs of goods sold (Compustat COGS) of 

the portfolios in Panel B, Table 2 are largely proportional, but the high portfolio’s decline 

of the costs of goods sold is faster than that of low portfolio, indicating that the low 
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portfolio firms retain more resources despite sales decline than do high portfolio firms. 

Examining the changes in costs of goods sold and employee intensity for the current year 

corroborates the observation. Despite the sales decline, the low portfolio firms retain 

employees and operating resources that increase costs of goods sold more than other 

firms. In the second and third years, the costs of goods sold and employees to revenue for 

the low portfolio decreases faster than other firms, showing improvement in efficiency. 

The efficiency gains for the low portfolio in the subsequent years indicate that the sticky 

cost behavior (e.g., costs or resources decrease less than revenue or sales volume decline) 

may improve future profitability. The low portfolio only reports the increase in the 

selling, general and administrative (Compustat XSGA excluding XRD), and research and 

development expenses (Compustat XRD). Relative to the high portfolio, the low portfolio 

increases property, plant and equipment (Compustat PPEGT).  

 The descriptive statistics in Table 1 and Table 2 suggest that the low and high 

portfolios can represent managerial optimism and pessimism, respectively. The low 

portfolio corresponds to firms that retain more operating resources during a sales decline. 

The decision to retain or even increase operating resources, or to reduce resources that 

partially co-move with sales (e.g., costs of goods sold) less than proportionally to the 

sales decline, indicate managerial optimism. Improvement of the future profitability of 

the low portfolio suggests that the managerial optimism behind the resource adjustments 

is, on average, rational behavior. In contrast, high portfolio firms remove operating 

resources more than other sales-decrease firms. Managers remove underperforming 

resources that cast a pessimistic outlook on future profitability. 
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Figure 1. Future Operating Indicators 
 

 

 
 Figure 1 shows median operating indicators (log changes in revenue, and changes in operating 

profit margins) of the low (1st quintile) and the high (5th quintile), and the middle (3th quintile) 

portfolios based on changes in operating profit margins conditional on sales decline over years for 

1970-2015. Operating profit margins is operating profits (Compustat 

REVT−XSGA+XRD−COGS) divided by revenue. Change in profit margin is annual changes of 

operating profit margins. Q1, …, Q6 indicate subsequent quarters relative to the current year t. I 

account seasonality by calculating median quarterly changes for each firm-quarter in four-quarter 

rolling windows that include the current and previous three quarters. 
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3.4.2. Slow Revisions in Earnings Expectations and Market Sentiment 

Earnings Surprise 

Table 3 shows that the low portfolio firms exhibit persistently positive earnings 

surprises over the subsequent quarters after initial negative surprise in the current 

quarter.10 The low portfolio firms report an unusually large decrease in operating profit 

margins. For the current quarter, the earnings surprise is negative by 19% of the actual 

earnings-per-share. In the following quarter, the magnitude of the earnings surprises 

converges to less than 1% of the actual earnings. In the subsequent quarters from q+2, 

when revenue growth begins to turn positive, quarterly earnings surprises for the low 

portfolio are persistently positive. The persistently positive earnings surprises of the low 

portfolio are incremental over the middle and high portfolios that also experience sales 

decline.  

The incrementally positive earnings surprises of the low portfolio suggest that the 

analyst consensus earnings forecasts do not incorporate, in a timely manner, the 

managerial optimism implicit in resource adjustment decisions during a sales decline. By 

contrast, the persistently negative earnings surprises of the high portfolio also indicate 

that analysts may not be able to recognize managerial pessimism promptly either. 

The earnings surprises of the high portfolio are also incrementally positive over 

the middle portfolio. In the current quarter, high portfolio firms report unusual increases 

in operating margin despite sales decline. The results in Section 3.4.1 suggest that the 

efficiency gain of the high portfolio is sustainable in the long run. Following the increase 

relative to other firms that experience a sales decline, the high portfolio exhibits 

incrementally positive earnings surprises over the middle portfolio in the current quarter. 

The earnings surprise persists for the next two-quarters. Over the subsequent quarters, 

                                                 

10 Weiss (2010) finds the absolute value of earnings forecast errors are increasing in the 

degree of cost stickiness for the current period.  
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however, the subsequent earnings announcement keeps revising the earnings expectations 

of the high portfolio downward, indicating the market also gradually picks up the 

pessimism in managerial expectations. 

Table 3. Earnings Expectation Revisions in the Subsequent Quarters 

Table 3 reports incremental earnings surprises among low, high, and middle portfolios for the 

subsequent quarters after the earnings announcement for year t. Earnings surprise is measured by 

actual earnings per share less mean analyst earnings per share forecast deflated by the absolute 

value of actual earnings per share (Ivković and Jegadeesh 2004). Low, middle, and high indicate 

the first, third, and fifth quintile portfolios based on change in profit margin (annual changes in 

Compustat REVT−COGS−XSGA+XRDS scaled by REVT) conditional on sales decline. 

Earnings surprises are truncated at 1% and 99% for each quarter. 

Quarter Low t-stat Low − Middle t-stat Low − High t-stat High t-stat High − Middle t-stat 

Current -0.19 -9.36 0.03 1.25 -0.17 -6.64 -0.03 -1.73 0.20 9.84 

1 0.00 0.11 0.14 6.00 0.01 0.33 -0.01 -0.46 0.13 7.69 

2 0.07 3.17 0.12 4.85 0.09 3.56 -0.02 -1.63 0.03 2.25 

3 0.05 2.23 0.19 6.87 0.09 3.44 -0.04 -3.33 0.09 5.62 

4 0.05 2.26 0.14 5.36 0.11 4.15 -0.06 -4.80 0.03 1.87 

5 0.05 2.54 0.11 4.68 0.10 4.32 -0.05 -4.44 0.01 0.45 

6 0.01 0.73 0.04 1.85 0.06 2.35 -0.04 -3.34 -0.01 -0.97 

Figure 2 shows the persistent incremental earnings surprises of the low and high 

portfolios over the middle portfolio. The incremental earnings surprises persist longer for 

the low portfolio than the high portfolio. The results are consistent with the intuition that 

the market may observe the increase in efficiency of the high portfolio after removing 

slack resources in the subsequent quarters, but it is hard for them to estimate the upside 

potential of retained slack resources of the low portfolio. The market gradually 

understands the future payoffs from the retained slack resources over the subsequent 

quarters. 
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Figure 2. Earnings Surprises in the Subsequent Quarters 

 
Figure 2 shows the earnings surprise of low (1st

 quintile) and high (5th quintile) portfolios relative 

to the middle quintile in change in operating profit margins conditional on sales decline for 1983-

2015. Operating profit margins is operating profits (Compustat REVT−XSGA+XRD−COGS) 

divided by revenue. Change in profit margin is annual changes of operating profit margins. 

Earnings Surprise is actual earnings-per-share reported less the most recent mean analyst EPS 

forecast over the absolute value of actual earnings per share. Both the actual earnings per share 

and mean analyst EPS forecasts are from IBES. ∆Earnings Surprise is Earnings Surprise of 

extreme changes in profitability portfolios less the middle quintile conditional on the decline of 

sales. EAD t indicates quarters corresponding to the annual earnings announcements. Q1, …, Q6 

indicate subsequent quarters relative to the current year t. Earnings surprises for each portfolio-

quarter are truncated at 1% and 99%. 

Short Interest 

Consistent with the slow revision of earnings expectations, changes in short 

interest indicate a similarly slow revision toward optimism and pessimism for the low 

and high portfolios, respectively. Short interest represents informed traders’ expectations 

(Karpoff and Lou 2010; Engelberg et al. 2012), and market sentiment toward stocks of 

firms. Considering the short sellers as informed traders, short interest reflects not only 

public disclosure, but also private managerial expectations for the future. Because of the 

short-selling profits in the bearish market, a higher level of short interest indicates that 
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investors expect stock price to fall (Desai et al. 2002; Drake et al. 2011; Rapach et al. 

2016). Thus, decrease and increase in short interest correspond to revision in market 

sentiment toward optimism and pessimism, respectively. 

I find the low and high portfolios exhibit shifts in market sentiment toward 

optimism and pessimism, respectively. Table 4 shows that the low portfolio exhibits 

gradually decreasing short interest, indicating increasing optimism in short-sellers. After 

the earnings announcement for year t, the low portfolio exhibits relatively small changes 

in short interest for the first three subsequent quarters. Since the fourth quarters, the low 

portfolio shows rapidly decreasing short interest, indicating increasing optimism among 

short sellers. The high portfolio shows gradually increasing short interests after the fifth 

subsequent quarter, indicating a shift in the market sentiment of the high portfolio toward 

pessimism. Figure 2 also shows the incremental changes in short interests of the low and 

high portfolios against the middle portfolio gradually diverge. The low and high 

portfolios exhibit a gradual decrease and increase relative to the middle portfolio, 

indicating a shift of market sentiment toward optimism and pessimism, respectively. 

Table 4. Changes in Short Interest in the Subsequent Quarters 

Short interest is the amount of short interest position reported at the end of the month (Compustat 

SHORTINT), deflated by the number of shares outstanding (CRSP SHROUT*1,000) (Rapach et 

al. 2016). Low and High indicate the first, the third, and the fifth quintile portfolios based on 

change in profit margin (annual changes in Compustat REVT−COGS−XSGA+XRD scaled by 

REVT) conditional on sales decline. Short Interest is standardized by subtracting mean short 

interest for each portfolio at the fiscal year end for year t (current quarter). The table below 

reports the changes in short interest in subsequent quarters relative to short interest at the end of 

the month of earnings announcement for year t. 

 

Quarter Low High Low − High t-stat 

1 0.06% -0.03% 0.09% 0.61 

2 0.04% 0.04% 0.00% -0.01 

3 0.01% -0.01% 0.02% 0.09 

4 -0.33% -0.10% -0.23% -1.79 

5 -0.31% -0.07% -0.24% -1.78 

6 -0.21% 0.06% -0.27% -1.82 

7 -0.37% 0.09% -0.47% -3.52 

8 -0.39% 0.03% -0.42% -3.17 

9 -0.54% 0.05% -0.58% -4.48 

10 -0.41% 0.17% -0.57% -4.28 
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Figure 3. Incremental Short Interest in Low and High Portfolios 

 
Figure 3 shows the short interest of the low (1st quintile) and the high (5th quintile) portfolios 

relative to the middle quintile in change in operating profit margins conditional on sales decline 

for 1970-2015. Operating profit margins is operating profits (Compustat 

REVT−XSGA+XRD−COGS) divided by revenue. Change in profit margin is annual changes of 

operating profit margins. Short interest is the extent of short interest position reported at the end 

of the month (SHORTINT from Compustat) deflated by the number of shares outstanding 

(SHROUT from CRSP) (Rapach et al. 2016). ∆Short interest is short interest of extreme changes 

in profitability portfolios less the middle quintile conditional on the decline of sales. Short 

Interests are standardized by subtracting mean short interest for each portfolio at twelve months 

before the fiscal year end for year t. 

Both the persistent earnings surprises and slow revisions in short interests suggest 

that it takes a long time for the stock market to reflect the underlying managerial 

optimism and pessimism of the low and high portfolios. 

3.4.3. Abnormal Returns in Pre-Announcement Windows 

The slow upward revision of the earnings expectations and market sentiment for 

the low portfolio predicts positive abnormal returns over a long horizon. Figure 3 shows 

that over the period of the subsequent six quarters, the low portfolio accumulates 13.7% 

of positive abnormal returns over the middle portfolio. The high portfolio, albeit with 

downward revision, exhibits weakly positive abnormal returns over the long horizon. In 
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this section, I present evidence suggesting that repeated quarterly surprises contribute to 

the abnormal returns of the low portfolio. In the next chapter, I present the portfolio risk 

characteristics and the results of asset pricing tests that explain the abnormal returns from 

the Fama-French five-factor model via the portfolio’s characteristics. 

Figure 4. Long-Short Abnormal Returns of Change in Operating Profit Margins 

 
 

The figure shows the long-short abnormal returns of change in Operating Profitability portfolios. 

Operating Profitability is REVT−XSGA+XRD−COGS deflated by market value. Low, middle, 

and high indicates the first, the third, and the fifth quintile of change in operating profitability 

portfolios conditional on sales decline, respectively. The abnormal returns are quarterly 

compounded Fama-French five-factor daily alpha estimated from daily return data, allowing 

factor loadings to vary for each quarter. 

Consistent with my prediction, the positive market reactions to the repeated 

upward earnings expectations of the low portfolio in the subsequent quarters are 

concentrated in the pre-announcement windows. Panel A in Table 5 shows that the 

annual abnormal returns in the four pre-announcement windows in the one-year holding 

period are 4.82% (= (1+0.076%)^84-1) for the low portfolio conditional on sales decline. 
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In contrast, the annual abnormal returns of the low portfolio outside the pre-

announcement windows are only 0.34% (= (1+0.002%)^168-1). Figure 5 visualizes how 

much of the abnormal returns are concentrated in the pre-announcement windows for the 

three portfolios: the low, middle, and high. Only the low portfolio exhibits 

disproportionately high positive abnormal returns in the pre-announcement windows. The 

market adjusts prices repeatedly as each pre-announcement window revises earnings 

expectations for the low portfolio. 

The high portfolio conditional on sales decline and the sales-increase portfolios 

do not exhibit conspicuously contrasting patterns over the pre-announcement and outside 

the pre-announcement windows. The magnitude of the abnormal returns of the high 

portfolio is far smaller than that of the low portfolio. The sales-increase firms exhibit 

little differences in the abnormal returns between the two windows. The common pattern 

is that the abnormal returns are increasing toward the extreme portfolios, yet the pattern 

cannot explain the largest abnormal returns of the low portfolio conditional on sales 

decline. 

The factor loadings reveal the characteristics of the low portfolios, calling for in-

depth investigations. The factor loading of the market premium (Mkt) of the low portfolio 

is 1.19, which is the highest among all portfolios, indicating that the returns of the low 

portfolio are more sensitive to the fluctuations of the average returns in the stock market. 

Also, the factor loading of the profitability factor (RMW, robust profitability minus weak 

profitability) is negative, indicating that returns of the low portfolio behave similarly to 

the short side of the profitability factor that comprises firms with low profitability. The 

factor loadings suggest that the low portfolio is riskier than other portfolios. However, the 

statistically significant abnormal returns suggest that the Fama-French five-factor model 

does not fully capture important characteristics of the portfolios constructed by the 

changes in profit margin and the direction of sales growth. Thus, the asset pricing model 

does not provide evidence to reach a conclusion. 
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The long horizon positive abnormal returns reveal that managers’ resource 

adjustments are consistent with their rational expectations and how the market reacts to 

them. The positive abnormal returns suggest that managers’ resource adjustments such as 

retaining or removing slack resources as responses to the future profitability expectations 

that are reasonable and create greater firm value than the opposite decisions possible. The 

long-horizon returns suggest that the market is slow in recognizing the underlying 

managers’ rational expectations on future profitability and resource adjustments 

consistent with the expectations. Particularly, a strongly positive abnormal returns 

concentrated in the pre-announcement for the low portfolio suggest relatively 

sophisticated investors react in anticipation of the subsequent earnings announcement. 

However, they still do not timely understand the resource adjustment decisions 

underlying the changes in profit margins during a sales decline, showing repeated market 

reactions over the multiple quarters.  
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Figure 5. Concentrated Abnormal Returns in the Pre-Announcement Windows 

 
Figure 5 shows the annual abnormal returns for one-year holding period from July to next year’s 

June measured by Fama-French five-factor model (Fama and French 2015) for low (1st quintile) 

and the high (5th quintile), and the middle (3th quintile) portfolios based on changes in operating 

profit margins conditional on sales decline over years for 1971-2015. Operating profit margins is 

operating profits (Compustat REVT−XSGA+XRD−COGS) divided by revenue. Change in profit 

margin is annual changes of operating profit margins. Pre-announcement windows are 20 days 

prior to and including the quarterly announcement dates. All other trading days belong to outside 

the pre-announcement windows. Factor loadings vary in each window. 
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Table 5. Future Abnormal Returns of Change in Operating Profit Margins Conditional on 

Sales Decrease and Increase 

I estimate following Fama-French five-factor models via seemingly unrelated regressions for 

quintile portfolios constructed by change in profit margin (∆Profit Margin) and conditional on the 

direction of sales change. Profit margin is operating profits (Compustat 

REVT−COGS−XSGA−XRD) scaled by revenue. Within sales decrease and sales increase 

partitions, quintile portfolios are constructed based on the magnitude of changes in profit margin. 

( )*
t t t t t itit i i i i i i itRet Mkt s SMB h HML r RMW c CMA PreAnn         

I use daily return data from July 1971 to December 2015. The portfolios are value-weighted 

excess returns of stocks with available market value and price at one day before the portfolio 

formation on July 1 to June 30 of the next year. Ret is excess returns, Mkt is market excess 

returns, SMB is small-minus-big factor, HML is high book-to-market minus low book-to-market, 

RMW is robust profitability minus weak profitability, and CMA is conservative investment 

minus aggressive investment factors in the Fama-French five-factor model (Fama and French 

2015). α is daily alpha multiplied by 100 to represent percentage of daily abnormal returns. 

PreAnn is 1 if the return of each stock belongs to [-20, 0] trading day window and 0 otherwise. 

Pre-announcement window is intended to capture market reaction to announcement (Bernard and 

Thomas 1989). Factor loadings are allowed to vary in the pre-announcement window to account 

for earnings announcement risk premium (Ball and Kothari 1991; Patton and Verardo 2012; 

Savor and Wilson 2016). t-statistics are in the parentheses. 

Panel A. Pre-Announcement Window 

Pre-Announcement Window 

  

∆Profit 

Margin α β(Mkt) s(SMB) h(HML) r(RMW) c(CMA) 

Sales Decline Low 0.056% 1.19 0.75 0.06 -0.73 0.07 

  (3.22) (63.65) (21.84) (1.61) (-14.82) (1.16) 

 2nd 0.035% 1.15 0.39 0.33 -0.40 -0.04 

  (3.05) (93.19) (17.00) (12.56) (-12.42) (-1.00) 

 Middle 0.008% 1.10 0.39 0.08 0.01 0.40 

  (0.76) (102.76) (19.72) (3.36) (0.43) (11.75) 

 4th 0.018% 1.07 0.26 0.23 0.26 0.33 

  (2.13) (118.85) (15.65) (12.02) (11.04) (11.56) 

 High 0.017% 1.11 0.44 -0.02 -0.07 0.30 

    (1.46) (88.72) (18.82) (-0.78) (-2.19) (7.68) 

Sales Increase Low 0.015% 1.09 0.20 0.13 -0.36 -0.50 

  (1.83) (127.09) (12.37) (6.94) (-16.13) (-18.43) 

 2nd 0.015% 1.03 0.03 -0.07 0.02 -0.14 

  (2.61) (167.91) (2.63) (-5.02) (1.20) (-7.22) 

 Middle 0.008% 1.00 0.04 -0.10 0.32 0.13 

  (1.68) (194.12) (3.93) (-8.94) (24.08) (8.00) 

 4th 0.017% 1.06 0.12 -0.15 0.02 -0.15 

  (2.79) (163.53) (10.16) (-10.72) (1.38) (-7.16) 

 High 0.026% 1.11 0.29 -0.30 -0.75 -0.79 

    (2.79) (112.53) (15.77) (-14.16) (-28.87) (-25.23) 
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Panel B. Outside Pre-Announcement Window 

Outside Pre-Announcement Window 

  

∆Profit 

Margin α β(Mkt) s(SMB) h(HML) r(RMW) c(CMA) 

Sales Decline Low 0.002% 1.19 0.61 0.11 -0.74 0.01 

  (0.10) (63.94) (17.68) (2.80) (-15.04) (0.24) 

 2nd 0.006% 1.16 0.26 0.24 -0.45 -0.03 

  (0.55) (93.58) (11.55) (9.12) (-13.99) (-0.86) 

 Middle -0.002% 1.06 0.20 0.14 -0.13 0.19 

  (-0.21) (99.00) (9.96) (6.02) (-4.68) (5.60) 

 4th -0.002% 1.06 0.21 0.19 0.27 0.43 

  (-0.20) (117.53) (12.84) (9.90) (11.54) (15.22) 

 High 0.005% 1.13 0.25 0.03 0.04 0.29 

    (0.39) (90.35) (11.01) (1.13) (1.27) (7.29) 

Sales Increase Low 0.017% 1.06 0.00 0.22 -0.25 -0.53 

  (2.11) (123.71) (0.15) (12.21) (-10.95) (-19.38) 

 2nd 0.004% 1.00 -0.03 -0.04 0.06 -0.13 

  (0.72) (163.71) (-2.80) (-3.41) (3.61) (-6.82) 

 Middle 0.007% 0.97 -0.03 -0.07 0.31 0.03 

  (1.52) (188.92) (-2.84) (-6.05) (22.86) (1.93) 

 4th 0.011% 1.02 0.04 -0.10 0.03 -0.28 

  (1.83) (158.10) (3.20) (-6.98) (1.52) (-13.56) 

 High 0.010% 1.08 0.12 -0.18 -0.52 -0.73 

    (1.12) (109.87) (6.48) (-8.69) (-20.14) (-23.41) 
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3.5. Discussion 

I find that large changes in operating profit margins during a sales decline can 

indicate managerial optimism and pessimism on future sales prospect and profitability, 

respectively. Improving the future profitability and sales prospects of the firms that retain 

slack resources despite the current sales decline suggests that reasonable managerial 

expectations, on average, drive the resource adjustments. On the other hand, improving 

current profitability in anticipation of stagnant future sales growth of firms that reduce 

slack resources suggests managerial pessimism. 

Market views the resource adjustment decisions favorably. The low and high 

portfolios exhibit positive abnormal returns. The results suggest that the resource 

adjustment decisions to retain or remove slack resources as responses to future sales and 

profitability expectations are on average more value creating than the decisions otherwise 

possible. 

My research suggests that market participants are particularly slow in recognizing 

managerial optimism that causes the large decrease in operating profit margins during a 

sales decline. The decisions to retain slack resources takes a long time to be fully 

recognized by market participants. Both earnings surprises and abnormal returns persist 

over multiple quarters up to six or eight quarters. On the contrary, the stock market 

recognizes the implications of the decisions to remove slack resources reveal relatively 

immediately. The results are consistent with the unobserved prospect of the retained slack 

resources and revealed efficiency gain of removed slack resources.  

Consistent with the persistent earnings surprises, I find long-horizon abnormal 

returns concentrated in pre-announcement windows of the portfolio of firms that retain 

slack resources. The market fails to recognize the implication of the resource adjustments 

promptly. Instead, the investors and analysts gradually learn about future profitability via 

the subsequent quarterly announcements, which repeatedly surprise them for at least six 

subsequent quarters. While on average, investor reactions are slow, sophisticated 
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investors behave as if they react in anticipation of immediate future earnings 

announcements, exhibiting concentrated reactions in the short periods right before each 

earnings announcement. They, still, do not fully recognize the implications of resource 

adjustment, showing repeated reactions in multiple subsequent quarters. 
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CHAPTER 4 

RESOURCE ADJUSTMENT DURING A SALES DECLINE AND RISK 

CHARACTERISTICS 

4.1. Introduction 

Decisions to retain slack resources can increase a firm’s ability to cope with 

upside potential such as an increase in future demand. They also increase downside risk 

such as default risk. Conversely, decisions to remove slack resources protect the firm 

from downside risk, but they also decrease the firm’s ability to cope with a future 

increase in demand. In this chapter, I further test if the abnormal returns are attributable 

to unmodeled risk premium rather than to market participants’ misunderstanding of the 

extreme changes in operating profitability during a sales decline. 

I decompose market beta, a measure of systematic risk, into upside potential and 

downside risk (Ang, Chen, et al. 2006; Markowitz 1959). Commonly used expected 

return models do not fully account for the asymmetric market betas that incorporate 

different covariance structure of market portfolio and firm’s stock returns in times of 

favorable and unfavorable macroeconomic conditions. Defining upside and downside of 

macroeconomy as when the market premium is positive and negative, respectively, I 

measure the asymmetric betas and changes of them. 

Next, I employ asset pricing tests to test whether the decisions to retain slack 

resources represent a risk factor. First, I examine whether the sales decline and the 

extreme changes in operating profit margins in the current year affect risks, such as 

volatility in return on assets, stock return volatility, and survival rates. I find that the 

extreme changes in operating profit margins conditional on sales decline increases risks. I 

examine whether asset pricing models, such as the Fama-French five-factor model (Fama 

and French 2015), account for the risks associated with the sales decline and the extreme 
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changes in operating profitability. I test, by measuring incremental ex-post Sharpe Ratio 

(Barillas and Shanken 2016; Ball et al. 2016), whether the incremental information of the 

candidate factor in explaining stock returns is consistent with mispricing or a systematic 

factor. Additionally, I examine whether the exposure to the candidate factors is priced 

risk factors by two-stage regressions (Jagannathan and Wang 1996; 1998). 

I also examine whether the abnormal returns of the portfolio representing the 

decision to retain slack resources increase in aggregate uncertainty. Returns increasing in 

uncertainty suggest it is likely the mispricing that drives the returns. Literature suggests 

that investors recognize good news slowly when macroeconomic uncertainty is high 

(Williams 2014). 

4.2. Hypotheses 

Retaining slack resources during a downturn is similar to a real option. Firms 

postpone decisions to remove temporarily underperforming slack resources. Instead, the 

firms anticipate future demand to grow, and the extra revenue the slack resources 

generate will benefit the firms. Apart from the carrying costs of slack resources, firms can 

expect future benefits depending on the future demand conditions. As future demand 

grows, the benefits from extra revenue that slack resources can help fulfill increases. By 

contrast, the carrying costs of slack resources are constant. Thus, firms are more likely to 

retain slack resources when they expect favorable future demand conditions, postponing 

resource adjustment decisions. 

Managers' resource adjustment decisions reveal the relative magnitudes of the 

payoff of the adjusted resource level in future demand condition and adjustment costs. 

Managers only retain slack resources in a downturn when benefits are greater than costs. 

The upside potential, the possibility of catching up with the increasing future demand, are 

the benefits. Costs are increased default risk due to carrying costs of slack resources. 

Conversely, Managers remove slack resources when the upside potential of fulfilling 
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future demand does not outweigh the carrying costs of slack resources, and adjustment 

costs fall below the carrying costs of slack resources. 

The optimal resource adjustment view helps predict the risk characteristics of 

firms that retain or remove slack resources during a sales decline. Firms that retain slack 

resources anticipate an increase in demand that outweighs the costs of retaining slack 

resources. Thus, their upside potential is likely to be greater than the downside risks. By 

contrast, Firms that remove slack resources believe that the downside risks are likely to 

be greater than upside potential of retaining slack resources. As a result, stock returns of 

firms that retain slack resources during a sales decline become more sensitive to upward 

movement of the market portfolio than downward movement. I predict firms that remove 

slack resources do not exhibit such patterns of asymmetric market beta. 

4.3. Research Design 

4.3.1. Upside Potential and Downside Risk 

I augment Fama-French five-factor model with asymmetric market betas to 

measure the upside potential and downside risk of the portfolios. The market beta 

measures the sensitivity of portfolio returns to the change in value-weighted market 

excess returns. Upside potential and downside risk are defined as the sensitivity to the 

market excess returns during up and down market, respectively. Using daily data, I define 

up and down market as positive and negative market excess returns, respectively (Ang, 

Chen, et al. 2006). 

I estimate a seemingly unrelated regression (SUR) for the following equations. 

 ,
t t t t itit i i t i t i i i iRet Mkt Mkt s SMB h HML r RMW c CMA   

   
         (2) 

Where Mkt+ is market excess returns when Mkt>0, Mkt- is market excess returns when 

Mkt<0. β+ and β- represent upside risk and downside risk, respectively. I sort stocks into 
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two sets of quintiles of ∆Profit Margin, conditional on sales decline, and then construct 

value-weighted portfolios consistent with Section 3.3.1 For each portfolio (i = 1, …, 5 for 

sales-decline, i = 6, …, 10 for sales-increase quintile portfolios based on changes in 

operating profit margins), I obtain daily alpha and factor loadings with and without the 

asymmetric betas. The first (lowest), the third (middle), and the fifth (highest) quintile of 

∆Profit Margin conditional on sales decline correspond to the low and the high portfolios, 

respectively. For the estimation results of Equation (2), I conduct F-test for the 

differences in daily alphas and factor loadings for the low and high portfolios.11 

I also measure the changes in upside potential and downside risk for the portfolios 

for three years. I construct quintile portfolios for sales-decrease and sales-increase firms 

by change in operating profit margins (∆Profit Margin) for t-2, and t-1, in addition to year 

t. Financial data for t-2, t-1, and t correspond to the stock returns of the one-year holding 

periods from July to June of year t-1, t, and t+1. I estimate a seemingly unrelated 

regression (SUR) for the quintile portfolios based on the changes in operating profit 

margins conditional on sales decrease and increase for year t, t-1, t-2. The seemingly 

unrelated regression of Equation (2) is estimated for 30 portfolios from three different 

time periods. I conduct F-test for the differences in upside potential and downside risk 

between the low and high portfolios and time periods. 

4.3.2. Formal Tests of Risk Factors 

First, Prior research tested the relation between the sensitivity of stock returns to a 

risk factor and future stock returns to identify a risk factor. Jagannathan and Wang (1996) 

show that stock returns vary in sensitivity to market excess returns when the sensitivity 

(e.g., beta) is allowed to vary over time. A popular method is the two-stage regression 

                                                 

11 The square-root of F-statistics with degrees of freedom (df, 1) for the equality of 

coefficients correspond to t-statistics with degrees of freedom (df). 
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(Daniel and Titman 1997; Core et al. 2008). The first stage estimates factor loading, or 

the sensitivity of stock returns to a candidate factor mimicking portfolio returns, while in 

the second stage, returns on test assets are regressed on the factor loadings. If returns 

increase in the factor loadings, the candidate factor is deemed a risk factor (Jagannathan 

and Wang 1998). 

In order to test whether the low portfolio is a risk factor-mimicking portfolio, I 

estimate Fama and MacBeth’s (1973) cross-sectional regression of individual monthly 

stock returns from July 1963 to December 2015 based on the sensitivity of stock returns 

to the excess return of the spread factor, Low – Middle, and control variables.12 I 

estimate the sensitivity of individual stocks to factors for sixty previous months’ return 

data on a rolling window basis. Factor loading for each factor is estimated in the time 

series regression of individual stock returns on each factor. The factors include Fama-

French five-factors and momentum factor. Next, I regress individual stock returns on the 

sensitivity to sales decline factor (e.g., sales decline beta) and control variables. 

Following Jagannathan and Wang (1998), I include characteristics that correspond to 

factor construction to test whether characteristics, rather than systematic risk, drive stock 

returns (Daniel and Titman 1997). I include variables in Table 10 in addition to the factor 

loadings. 

Second, I estimate the maximum ex-post-Sharpe ratios of the portfolio including 

sales decline and well-recognized factors. The maximum ex-post-Sharpe ratio (Jobson 

and Korkie 1982) is the convex combination of portfolios that achieve the highest Sharpe 

                                                 

12 Due to the high covariance structure of these portfolios, the test results from the two-

stage regression can be biased when researchers use typical size and book-to-market 

portfolios. For example, if size/book-to-market portfolios are equally exposed to the 

tested risk factor, researchers will fail to find support. Lewellen, Nagel, and Shanken 

(2010) point out related issues and offer criticism that tests such as two-stage regressions 

can be misleading. Therefore, rather than choosing test portfolios, I apply the two-stage 

regression on individual stocks with additional control variables. The results are also 

robust when I apply the test procedure on the Fama-French twenty-five portfolios. 
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ratios. To the extent a portfolio represents a factor that other portfolios do not capture, a 

portfolio contributes greatly to the maximum Sharpe ratio. I compare the maximum ex-

post-Sharpe ratios of well-recognized factors with and without the candidate factor 

constructed by changes in profit margins and test how much the candidate factor 

increases maximum Sharpe ratio via bootstrap. I resample with replacement 1,000 times 

to construct bootstrap statistics. 

Third, I run spanning regressions testing whether other well-recognized factors 

explain return variations in the sales decline. If the candidate factor represents an 

unknown factor structure that other variables do not capture in expected return model, the 

spanning regression, the regression of the returns of the candidate factors on returns of 

other factors, does not exhibit explanatory power. Statistically significant alphas or very 

low adjusted r-squared indicates that the candidate factor is likely an unmodeled factor. I 

run spanning regressions with factors included in Fama-French three, four, and five-

factor models. 

4.4. Results 

4.4.1. Volatility of the Extreme Portfolios during a Sales Decline 

Table 6 shows that the low and high portfolios exhibit high variability in return on 

assets and stock returns during the year of sales decline. Panel A in Table 6 illustrates 

that the low portfolio shows a surge in return on assets volatility by 1.6% over the eight 

quarters in the year t-1 and t. The high portfolio also exhibits a greater return on assets 

volatility than other sales-decrease firms by 0.6%. Panel B in Table 6 shows monthly 

stock return volatility over the year. Sales-decrease firms exhibit greater stock return 

volatility than do sales-increase firms. Both the low and the high portfolios exhibit higher 

stock return volatility than other sales-decrease firms. 
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Additionally, the survival rate estimates in Panel C in Table 6 show that both the 

low and high portfolios exhibit incremental business risk over other firms. On average, 

sales decline decreases survival probability by 2.2% in the first subsequent years after the 

sales decline.13 While both the low and high portfolios are riskier than other sales-

decrease portfolios, the low portfolio exhibits higher risk. 

The low portfolio’s greater future variability in returns and return on assets 

partially originates from the low portfolio’s upside potential. The low portfolio exhibits 

both strong revenue growth and improvement in operating profitability in subsequent 

years. The upside potential of the low portfolio is not necessarily a harmful business risk. 

In the next section, I conduct asset pricing tests to measure the upside potential and 

downside risk, as a means of clarifying the risk characteristics and the five-factor model 

alphas of the low and high portfolios. 
  

                                                 

13 Some firms disappear from Compustat data due to mergers and acquisitions. I conduct 

a robustness check by removing firm-years with delisting event in the next year with the 

delisting code (CRSP DLSTCD) between 200 and 299 that indicate delisting due to 

mergers and acquisitions. The results are robust to removal of such the firm-years. The 

low and high portfolios exhibit greater survival risk than other firms. 
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Table 6. Portfolio Risk Characteristics 

Table 6 reports fixed-effects regressions of firm risk measures on the indicators of sales-decrease 

firms, low (1st quintile) and high (5th quintile) portfolios conditional on sales decrease at year t 

and yearly survival rate regressions. Portfolios are constructed based on changes in operating 

profit margins (∆Profit Margin) conditional on the direction of sales change. Profit margin is 

operating profits (Compustat REVT−COGS−XSGA−XRD) scaled by revenue. I construct 

quintile portfolios for sales decrease and sales increase firms. ROA is Operating Profit 

(Compustat REVT−COGS−XSGA + XRD) over total assets (Compustat AT). σ(ROA) is 

standard deviation of ROA previous eight quarters. σ(Ret) is return volatility measured by 

standard deviation of the previous twelve monthly returns. Survivalt is the proportion of firms 

having entries in the Compustat database at year t for each portfolio-year. The portfolio level one, 

two, and three-year ahead survival rate is estimated for 1970-2012. t-statistics in parentheses are 

robust to clustering of errors in firms and ***p < 0.01, **p < 0.05, *p < 0.1. All firm-year level 

variables are truncated at 1% and 99% for each year. 

Panel A. ROA volatility 

 

 (1) 

σ(ROAt-1) 

(2) 

σ(ROAt) 

(3) 

σ(ROAt+1) 

(4) 

σ(ROAt+2) 

Sales Decline 0.000 0.001 0.001 0.001 
 (0.081) (0.925) (1.499) (1.251) 

Low | Sales Decline 0.000 0.016*** 0.010*** 0.005*** 
 (0.185) (9.169) (4.790) (3.108) 

High | Sales Decline 0.007*** 0.006*** -0.001 -0.001 
 (4.324) (3.530) (-0.799) (-0.687) 

Firm Fixed Effects Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

Adj. R2 0.321 0.325 0.328 0.328 

Num. obs. 98,961 104,936 101,710 93,975 

Panel B. Return volatility 

 (1) 

σ(Rett-1) 

(2) 

σ(Rett) 

(3) 

σ(Rett+1) 

(4) 

σ(Rett+2) 

Sales Decline 0.002** 0.003*** 0.007*** 0.006*** 
 (2.454) (3.455) (5.591) (5.783) 

Low | Sales Decline 0.005* 0.014*** 0.019*** 0.011*** 
 (1.885) (5.072) (6.843) (5.981) 

High | Sales Decline 0.010*** 0.014*** 0.005*** -0.000 
 (5.311) (6.491) (2.789) (-0.183) 

Firm Fixed Effects Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

Adj. R2 0.466 0.473 0.487 0.486 

Num. obs. 112,089 119,312 116,330 104,934 
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Panel C. Survival Rate 

 (1) 

Survivalt+1 

(2) 

Survivalt+2 

(3) 

Survivalt+3 

(intercept) 0.940*** 0.881*** 0.824*** 

 (289.833) (155.988) (112.540) 

Sales Decline -0.022*** -0.032*** -0.039*** 
 (-8.380) (-8.264) (-7.895) 

Low | Sales Decline -0.042*** -0.063*** -0.078*** 
 (-8.809) (-9.401) (-10.779) 

High | Sales Decline -0.009*** -0.025*** -0.036*** 
 (-3.109) (-5.659) (-7.777) 

Adj. R2 0.305 0.290 0.284 

Num. obs. 430 430 430 
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4.4.2. Upside Potentials in Change in Operating Profit Margins Portfolios 

Factor loadings from Fama-French five-factor models augmented with the 

asymmetric beta indicate that the low portfolio represents firms with high upside 

potential (β+(Mkt+)). The upside potential is the sensitivity of the portfolio returns to the 

market excess returns when the excess returns are positive. The downside risk is the 

sensitivity when the excess returns are negative. Panel A in Table 7 reports that the 

market beta of the low portfolio is 1.18. Decomposing the market beta into the upside 

potential and downside risk, the upside potential (= 1.22) is greater than the downside 

risk (= 1.15) by 0.07 (t-stat = 2.45). 

The upside potential of the low portfolio suggests that the significant alpha of the 

low portfolio in the Fama-French five-factor model does not represent risk premium. 

Without the asymmetric market betas, the five-factor model yields positive abnormal 

returns for the low portfolio. The upside potential, which is greater than its own downside 

risk, subsumes positive alpha. The spread factor that takes long and short positions for the 

low and high portfolios is minimally exposed to the downside risk (t-stat = 0.66), but the 

upside potential of 0.09 is statistically significant (t-stat = 3.93). The upside potential of 

the low portfolio is larger than that of the middle and high portfolios, and the differential 

upside potential explains positive returns of the low portfolio over and above the required 

returns for holding the portfolio against the downside risk. 

In contrast, the high portfolio’s downside risk is greater than its upside potential, 

suggesting that the high portfolio can be riskier than other sales-decrease firms. Panel A 

of Table 7 shows that the high portfolio exhibits not only relatively high downside risk 

(1.16), but also greater downside risk than upside potential by 0.04 (t-stat = 1.81). Ang, 

Chen et al. (2006) show that investors demand compensation in higher returns for the 

firms of which downside risk is greater than upside potential. The results can explain that 
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the positive abnormal returns of the high portfolio as measured by Fama-French five-

factor model in Table 5 reflects downside risk not fully captured with market beta. 

In Panel B of Table 7, I find that the decision to retain more resources despite 

sales decline precedes the increase in the upside potential. The increase in the upside 

potential followed by the optimistic resource adjustment at year t supports that the 

decision to retain slack resources despite sales decline allows firms to exploit resurgence 

of demand in the future. For the low portfolio, the downside risk is higher than the upside 

potential in the year before the sales decline. During the sales decline in the year t, the 

upside potential of the low portfolio begins to exceed the downside risk by 0.06 (t-stat = 

2.01) and the low portfolio maintains the relatively high upside potential. Comparing 

before and after the year of the resource adjustments, in Column (3) – (1), the low 

portfolio reports an increase in upside potential by 0.09 (t-stat = 3.25) while maintaining 

the level of downside risk (t-stat =0.21). By contrast, the high portfolio reports a slight 

decrease in the upside potential by 0.03 in Column (4). Comparing years before and after 

the sales decline in Column (4) of Low – High portfolio, the low portfolio incrementally 

increases upside potential by 0.12 (t-stat = 2.61) while keeping the downside risk in 

check. The result is that the optimistic resource adjustment increases firms’ upside 

potential. 

The positive abnormal returns and the upside potential of the low portfolio reveal 

the two aspects of how the market values the low portfolio firms’ resource adjustments. 

The market periodically revises the low portfolio firms’ prices upward with earnings 

expectations that the subsequent quarterly announcement reveals to the investors. The 

increase in the upside potential suggests the increase in the low portfolio firms’ ability to 

cope with increasing demand, and market reactions to the good news such as positive 

aggregate demand shock is likely to be stronger for the low portfolio after the sales 

decline than before. 
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The upside potential also explains abnormal returns over and beyond what 

earnings surprises can predict. The quarterly earnings surprises of the low portfolio in the 

subsequent six quarters do not fully explain the positive abnormal returns in the period. 

While the earnings surprises peak in the third quarter, the abnormal returns persist to until 

the end of the fifth quarter. These results are consistent with Johnson (2016) who 

documents that changes in SG&A ratio and the direction of sales change predict future 

stock returns over and beyond what analyst forecast revisions predict. I identify the 

upside potential as an explanation for the abnormal returns that are not fully explained by 

repeated earnings surprises. 

Results that the upside potential drives the returns of the low portfolio support 

mispricing explanations over risk explanations. Markowitz (1959) argues that unexpected 

variability in the down market captures risk that investors require compensations. Ang, 

Chen, et al. (2006) document that stocks with high downside risk command risk 

premium, and that high upside potential exhibits low expected returns. The higher upside 

potential of the low portfolio as indicated by its downside risk suggests that the source of 

its abnormal returns measured by the models with symmetric beta is not consistent with 

risk explanations. 
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Table 7. Upside Potential of Change in Operating Profitability Portfolios Conditional on 

Sales Decline and Increase 

I estimate following augmented Fama-French five-factor models via seemingly unrelated 

regressions for quintile portfolios as constructed by change in profit margin (∆Profit Margin) and 

conditional on the direction of sales change. Profit margin is operating profits (Compustat 

REVT−COGS−XSGA−XRD) scaled by revenue. Within sales decrease and sales increase 

partitions, quintile portfolios are constructed based on the magnitude of changes in profit margin. 

t t t t itit i i t i t i i i iRet Mkt Mkt s SMB h HML r RMW c CMA   
   

        

I report the 1st (Low), 3rd (Middle), and 5th (High) quintile conditional on sales decline. I use daily 

return data from July 1971 to December 2015. The portfolio are value-weighted excess returns of 

stocks with available market value and price at one day before the portfolio formation on July 1 

to June 30 of the next year. Ret is excess returns, Mkt is market excess returns, Mkt+ is market 

excess returns when Mkt>0, Mkt- is market excess returns when Mkt<0. β+ and β- represent 

upside risk and downside risk, respectively (Ang, Chen, and Xing 2006, 1214). SMB is small-

minus-big factor, HML is high book-to-market minus low book-to-market, RMW is robust 

profitability minus weak profitability, and CMA is conservative investment minus aggressive 

investment factors in Fama and French five-factor model (Fama and French 2015). α is daily 

alpha multiplied by 100 to represent percentage of daily abnormal returns. Panel A reports 

abnormal returns and factor loadings of the Fama-French five-factor model and the augmented 

five-factor model with asymmetric betas. Low – High row presents the difference of the factor 

loadings and alpha of the five-factor models augmented with asymmetric betas. Panel B reports 

changes in the upside potential and downside risk of the portfolios over time. t+1 corresponds to 

the one-year holding period after year t. t-1 and t correspond to year before and during the 

resource adjustment decisions of the firms that experience sales declines. t-statistics are in the 

parentheses. 

Panel A. Future Abnormal Returns and Asymmetric Betas 

∆Profit 

Margin α β(Mkt) β+(Mkt+) β-(Mkt-) s(SMB) h(HML) r(RMW) c(CMA) 

β+(Mkt+) 

− β-(Mkt-) 

Low 0.023% 1.18   0.56 0.10 -0.74 0.03  

 (2.11) (100.67)   (25.82) (4.10) (-24.01) (0.85)  

 -0.002%  1.22 1.15 0.56 0.10 -0.74 0.03 0.07 

 (-0.13)  (63.64) (64.38) (25.94) (4.12) (-24.03) (0.91) (2.45) 

Middle 0.001% 1.08   0.15 0.13 -0.05 0.31  

 (0.10) (164.78)   (12.36) (9.08) (-2.80) (14.70)  

 -0.002%  1.09 1.08 0.15 0.13 -0.05 0.31 0.01 

 (-0.29)  (101.39) (107.97) (12.36) (9.09) (-2.80) (14.71) (0.53) 

High 0.001% 1.14   0.19 0.04 0.12 0.33  

 (0.19) (143.73)   (12.86) (2.42) (5.60) (13.14)  

 0.014%  1.13 1.16 0.19 0.04 0.12 0.33 -0.04 

  (1.37)   (86.65) (95.91) (12.67) (2.40) (5.60) (13.09) (-1.81) 

Low -0.016%  0.09 -0.01 0.38 0.06 -0.85 -0.30 0.11 

− High  (-0.88)   (3.93) (0.66) (14.36) (2.06) (23.06) (6.62) (3.05) 
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Panel B. Changes in Asymmetric Betas 

 Portfolio   

(1) 

t-1 

(2) 

t 

(3) 

t+1 

(4) 

(3) − (1) 

Low β+(Mkt+) 1.12 1.24 1.21 0.09 

  (54.86) (60.83) (62.97) (3.25) 

 β-(Mkt-) 1.15 1.18 1.14 -0.01 

   (60.16) (62.09) (63.71) (0.21) 

 β+(Mkt+) − β-(Mkt-) -0.02 0.06 0.07 0.09 

    (0.79) (2.01) (2.44) (2.31) 

High β+(Mkt+) 1.16 1.15 1.13 -0.03 

  (86.74) (87.34) (85.76) (1.70) 

 β-(Mkt-) 1.16 1.10 1.16 0.01 

   (93.15) (89.73) (95.05) (0.46) 

 β+(Mkt+) − β-(Mkt-) 0.00 0.05 -0.04 -0.04 

    (0.01) (2.53) (1.86) (1.42) 

Low − High β+(Mkt+) -0.03 0.10 0.09 0.12 

  (1.34) (4.10) (3.73) (3.61) 

 β-(Mkt-) -0.01 0.09 -0.02 -0.01 

   (0.32) (3.88) (0.90) (0.42) 

 β+(Mkt+) − β-(Mkt-) -0.02 0.01 0.11 0.13 

    (0.70) (0.33) (3.06) (2.68) 
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4.4.3. Two-Stage Regressions 

Appendix A reports the results of two-stage regressions. I do not find the 

statistically positive coefficients on the sensitivity to the excess returns of the low 

portfolio or spread factor constructed by taking long position of the low portfolio. The 

coefficients are positive across specifications, but not statistically significant at a 10% 

level. The results do not render support for the risk premium explanation. 

4.4.4. Spanning Regressions 

An alternative approach is spanning regression, which seeks to find a factor to 

explain a cross-section of stock returns incrementally over other recognized factors (Ball 

et al. 2016; Fama and French 2016; Barillas and Shanken 2016). The core idea for this 

approach is that a candidate factor is likely to be a new factor if the asset pricing model 

based on the existing factors cannot explain variations in the returns of the candidate 

factor. For example, if the test factor generates a risk premium that is not explained by 

other factors, the unexplained portion of variations in the stock returns of the test factor 

will result in statistically significant intercept term (alpha), as the risk factor exhibits 

consistently positive returns. 

I estimate a time-series regression of the candidate factors on Fama-French 

factors. The Fama-French three-factor model consists of market excess returns, size 

factor (small-minus-big), and book-to-market factor (high-minus-low). I augment the 

three factors with momentum factor (Carhart 1997; Jegadeesh and Titman 1993). Lastly, 

I include Fama-French five-factors, including the profitability factor (robust-minus-weak) 

and investment factor (conservative-minus-aggressive). The returns data are daily returns 

from July 1963 to December 2015. The t-statistic for the intercept indicates whether the 

candidate factors represent important omitted characteristics that other factors fail to 

capture. 
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I do not find statistically significant intercepts for the excess returns of the low 

portfolio or spread factors such as Low – Middle.14 The results are consistent with the 

abnormal returns for the low portfolio, only accruing in the pre-announcement windows. 

The results do not support the theory that low portfolio returns contain exposures to a risk 

that persists over both pre-announcement windows and outside the windows. 
  

                                                 

14 Given the results of Table 7, which indicate variations in upside and downside risk of 

the portfolios by quintile of changes in profit margin conditional on sales decline, I 

augment Fama-French models with upside potential and downside risk in untaulated 

results. The low portfolio exhibits positive and statistically significant upside potential, 

consistent with Table 7. 
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Table 8. Spanning Regressions 

Table 8 examines the relative performance of the factor models explaining portfolios representing 

managers’ resource adjustments. I estimate regression of excess returns of the test factor (sales 

decline factor) on the factors that explain cross-sectional variation of stock returns (Ball et al. 

2016; Fama and French 2016). Column (1), (2), and (3) use Fama-French three, four, and five 

factor models with daily return data. Mkt, SMB, HML are value-weighted market portfolio less 

risk free rate, size, and book-to-market factor. UMD is momentum factor. RMW and CMA are 

profitability and investment factors respectively.  SD is sales decline factor constructed as the 

difference of sales decline and sales increase value weighted portfolio. Low-Middle is 

constructed as value weighted portfolio returns of lowest quintile of change in operating 

profitability less middle quintile conditional on sales decline. High-Middle is constructed as value 

weighted portfolio returns of highest quintile of change in operating profitability less middle 

quintile conditional on sales decline. α is multiplied by 100 to represent daily abnormal returns in 

percentage. t-statistics are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1 
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 Low - Middle  High - Middle 

 (1) FF3 (2) FF4 (3) FF5  (4) FF3 (5) FF4 (6) FF5 

α 0.002 0.006 0.017  0.006 0.005 0.005 

 (0.187) (0.531) (1.468)  (0.892) (0.660) (0.736) 

Mkt 0.182*** 0.168*** 0.084***  0.039*** 0.045*** 0.045*** 

 (15.130) (13.620) (6.446)  (5.455) (6.139) (5.786) 

SMB 0.370*** 0.372*** 0.195***  0.044*** 0.043*** 0.061*** 

 (16.256) (16.370) (8.190)  (3.281) (3.218) (4.248) 

HML -0.120*** -0.162*** -0.065**  -0.128*** -0.111*** -0.120*** 

 (-5.066) (-6.540) (-2.367)  (-9.096) (-7.551) (-7.237) 

UMD  -0.100***    0.040***  

  (-5.707)    (3.831)  

RMW   -0.683***    0.070*** 

   (-20.432)    (3.442) 

CMA   -0.243***    -0.012 

   (-6.093)    (-0.500) 

Adj. R2 0.039 0.042 0.075  0.012 0.013 0.012 

Num. obs. 11,964 11,964 11,964  11,964 11,964 11,964 
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4.4.5. Incremental Explanatory Power of Decrease in Operating Profit Margins 

during a Sales Decline for Stock Returns  

In this section, I consider potential risk explanations by documenting the 

incremental explanatory power of the optimistic resource adjustments during a sales 

decline over well-recognized factors. An alternative explanation of the abnormal returns 

of the low portfolio is that it reflects unmodeled risk factors in the Fama-French five-

factor model. The statistically significant abnormal returns for the low portfolio from the 

factor regressions do not tell how the asymmetric cost behavior during the sales decline 

can explain cross-sectional variations of the returns of all stocks. If the factors 

constructed by the low portfolio explain the stock returns of all assets as much as well-

recognized factor mimicking portfolios, the cause of the abnormal returns is more likely 

to be a systematic risk factor that requires compensations rather than a mispricing in 

future profitability specific to the low portfolio. 

I measure incremental maximum ex-post Sharpe ratio of factor mimicking 

portfolios constructed by the low portfolio returns. The maximum ex-post Sharpe ratio is 

the highest possible Sharpe ratio (the ratio of mean returns or mean excess returns to their 

standard deviations) from a convex combination of assets. It represents an efficient 

portfolio in which investors who prefer high returns and low standard deviation of returns 

would invest. If a factor represents an unmodeled risk premium, the risk is not 

diversifiable with a combination of other factors. An undiversifiable risk premium 

corresponds to a positive Sharpe ratio (significantly positive mean returns relative to 

standard deviations). Adding the sales decline factor to existing factors increases the 

Sharpe ratio, achievable by combining all factors. Barillas and Shanken (2016) 

demonstrate that the incremental Sharpe ratio by a candidate factor can be used to 

identify a new factor in asset pricing models. Ball et al. (2016) utilize the test to identify 

factors that improve the explanatory power of cross-sectional variations of stock returns. 
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I construct the test factor as a spread factor between the low minus middle 

portfolio, or excess return, of the low portfolio. The spread factor represents the effect of 

retaining more resources than the middle portfolio firms in anticipation of future rebound 

of sales. The excess returns potentially capture the additional risk of the firms engaging 

in the optimistic resource adjustment decisions over the risk-free assets. I refer these 

factors as asymmetric cost behavior factors that represent managerial optimism and 

decisions to retain slack resources. 

Table 9. Maximum ex post Sharpe Ratios 

Table 9 presents the maximum ex post Sharpe ratio that convex combinations of factors can 

achieve. Sharpe ratio is annualized ratio of mean returns and standard deviation of returns. A 

factor that incrementally increases the Sharpe ratio when included is likely to reduce mispricing 

in the asset pricing model (Barillas and Shanken 2016). Incremental Sharpe Ratio shows the 

increase in maximum Sharpe ratio by adding the asymmetric cost behavior factor (Low – Middle) 

in the model factors. Low and Middle are the first and third quintile portfolios constructed by 

changes in operating profit margins conditional on sales decline, respectively. Mkt is market 

excess returns. SMB is small-minus-big factor, HML is high book-to-market minus low book-to-

market, RMW is robust profitability minus weak profitability, and CMA is conservative 

investment minus aggressive investment factors in the Fama-French five-factor model (Fama and 

French 2015), UMD is momentum factor defined as up-minus-down (Carhart 1997). Rf is the 

one-month Treasury bill rate. 95% C. I. is 2.5 and 97.5 percentiles of incremental Sharpe Ratio 

drawn from bootstrap distributions with 10,000 replications. D+ is Kolmogorov-Smirnov test 

statistic for first-order stochastic dominance. A positive D+ indicates that the bootstrap 

distribution of the maximum ex-post Sharpe ratios with the candidate factor is greater than the 

distribution without the candidate factor (Abadie 2002). 

 

  

  

 

Model Factors 

Candidate Annualized 

Sharpe Ratio 

Incremental Sharpe Ratio  

D+ Factor Mean 95% C.I. 

(1) Mkt, SMB, HML, RMW, CMA Low – Middle 1.270 0.026 0.000 : 0.099 0.072 

        (<0.001) 

(2) Mkt, SMB, HML, RMW, CMA, UMD Low – Middle 1.508 0.025 0.000 : 0.088 0.069 

        (<0.001) 

(3) Mkt, SMB, HML, RMW, CMA Low – Rf 1.270 0.039 >0.000 : 0.123 0.111 

        (<0.001) 

(4) Mkt, SMB, HML, RMW, CMA, UMD Low – Rf 1.508 0.053 0.003 : 0.143 0.136 

        (<0.001) 

(3) Mkt, SMB, HML, RMW, CMA Low – High 1.270 0.015 <0.000 : 0.069 0.048 

        (<0.001) 

(4) Mkt, SMB, HML, RMW, CMA, UMD Low – High 1.508 0.017 <0.000 : 0.070 0.048 

        (<0.001) 

90% confidence intervals for (3) and (4) are 0.000:0.056 and 0.000:0.058, respectively. 
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Table 9 shows that asymmetric cost behavior factors provide incremental 

explanatory power. The incremental Sharpe ratio is 0.26 and 0.25 for the spread factor 

and 0.039 and 0.053 for the excess return factor over the Fama-French five-factors and 

with momentum factors, respectively. The 95% confidence interval of the spread factor 

with the high portfolio falls below zero, but the 90% confidence interval does not fall 

below zero. The incremental Sharpe ratio of the Low – High portfolio is also strongly 

right-skewed. The results are statistically significant. The D+ statistics for the first-order 

stochastic dominance of the bootstrap distribution of the Sharpe ratio with the 

asymmetric cost behavior factors are significant at the level of 0.1%. The significance is 

consistent with the positive abnormal returns measured by the Fama-French five-factor 

model.  

The results in Table 9 suggest that the low portfolio provides an arbitrage 

opportunity, but does not represent a systematic risk factor or common economic 

determinants. The magnitude of the incremental Sharpe ratio, however, is about one-tenth 

of the momentum portfolio (0.237 = 1.508 - 1.270). The smaller magnitude than a major 

factor such as momentum suggests that the incremental investment opportunity of 

holding a low portfolio does not pertain to all other assets. Consistently, the distribution 

of the incremental Sharpe ratio is highly right-skewed, suggesting that the investment 

opportunity exists locally, either in time of the pre-announcement windows, or in assets 

that face repeated earnings surprises such as the low portfolio firms. 

4.4.6. Time-Varying Abnormal Returns of Decrease in Operating Profit Margins 

during a Sales Decline 

I examine to what extent the abnormal returns of the low portfolio are either 

stable over time, as consistent with an economic determinant explanation, or reflect 

mispricing, as consistent with a slow revision of earnings expectations. Prior research 

documents stable stock return predictability of a common economic determinant such as 
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profitability (Balakrishinan, Bartov, and Faurel 2010; Novy-Marx 2013; Ball et al. 2015; 

Ball et al. 2016). A mispricing-based explanation is that the magnitude of the abnormal 

returns can change over time due to changes in uncertainty in the future cash flow of the 

low portfolio firms. A relatively low uncertainty, combined with less systematic errors in 

earnings expectations, can eliminate the return predictability. 

The aggregate volatility is positively correlated with the abnormal returns of the 

low portfolios. Figure 6 shows that the abnormal returns of the spread factor, Low – 

Middle, are positively correlated with the aggregate volatility measures. The four peaks 

of the normalized aggregate volatility largely correspond to the local peaks of the 

abnormal returns. When the aggregate volatility falls, the abnormal returns tend to 

decrease. Furthermore, the abnormal returns of long-short portfolios in Table 10 

consistently exhibit positive associations with the aggregate volatility. The relations are 

robust after including the annual momentum factor returns which are not included in the 

Fama-French five-factor model. An alternative measure of aggregate volatility 

constructed by annualized VXO index, the 30-day ahead implied volatility of S&P 100 

options available since 1986, also exhibits positive correlations with the abnormal 

returns. 

The aggregate volatility explains a substantial portion of the abnormal returns. 

The sample period since 1986, with available VXO that can proxy expected aggregate 

volatility, shows in Column (4) that the aggregate volatility (Ann. VXO) explains 27.3% 

of the abnormal returns. In Column (1), the realized aggregate volatility (σ(S&P500)) 

explains 28.3% of the abnormal returns. Regardless of the measures being used, the 

sensitivity to the aggregate volatility explains about one-fourth of the abnormal returns. 

These positive associations with the aggregate volatility suggest that investors pay 

for insurance for the low portfolio. The sample periods of higher than average aggregate 

volatility coincide with downturns in the stock market (French, Schwert, and Stambaugh 

1987). Figure 6 shows that the three peaks of the aggregate volatility represent major 
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downturns in the stock market: Black Monday in 1987, Dot-com bubble burst in the early 

2000s, and the subprime mortgage crisis during 2007-2009. The abnormal returns of the 

low portfolio are higher than average in these periods, and the low portfolio firms on 

average perform better as aggregate volatility increases and thus become attractive to 

investors. Empirical evidence suggests that positive sensitivity of stock returns to the 

aggregate volatility reduces the expected returns (Ang, Hodrick, et al. 2006) because 

investors pay insurance for an increase in volatility (Adrian and Rosenberg 2008). 

The positive sensitivity to the aggregate volatility of the low portfolio returns is 

also consistent with an increase in mispricing due to uncertainty. Aggregate volatility 

represents macroeconomic uncertainty (Bloom 2009). Williams (2014) documents that an 

increase in macroeconomic uncertainty leads investors to believe bad-news earnings 

signals such as losses or declines in sales more strongly and persistently – beliefs which 

contribute to the slow recognition of future sales and profitability prospects of the low 

portfolio. The increase in aggregate volatility also increases financial analysts’ earnings 

forecast dispersion (Bloom et al. 2007). Zhang (2006b) documents that the market 

reaction to available public information is more incomplete in high uncertainty than in 

low uncertainty. Prior literature suggests that such high uncertainty coincides with high 

aggregate volatility, and is likely to amplify stock return predictability originating from 

slow expectation revisions for the low portfolio. 

Overall, I find that the insurance premium against an increase in aggregate 

volatility and slow revision in earnings expectation for the low portfolio drives the 

abnormal returns. The literature on momentum effects suggests that momentum strategy 

returns also originate from under-reaction to the past or future cash flows (Jegadeesh and 

Titman 1993; Vayanos and Woolley 2013). The association of abnormal returns to 

momentum effects also supports the mispricing explanation. In the analysis of time-

variation of the abnormal returns, I fail to find evidence for an unmodeled risk premium 

driving the abnormal returns. 
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Table 10. Aggregate Volatility and the Abnormal Returns 

Table 10 shows the regressions of the annual abnormal returns of spread and excess return 

portfolios on annualized aggregate volatility measures for three year rolling windows from 1972-

2014. I estimate annual abnormal returns for year t-1, t, and t+1 for each year. Other variables are 

also measured for the three year rolling windows to match sample periods. Low, middle, high 

correspond to the abnormal returns of the first, third, fifth quintile portfolios based on annual 

changes in operating profit margins and conditional on sales decline measured by Fama-French 

five-factor model for one-year holding period of July to next year’s June. Profit margin is 

operating profits (Compustat REVT−COGS−XSGA−XRD) scaled by revenue. Rf is the one-

month Treasury bill rate. σ(S&P500) is the annualized standard deviation of daily S&P 500 index 

returns. Ann. VXO is annualized implied volatility on a hypothetical at the money S&P 100 

option with 30 days of expiration available from Chicago Board of Options Exchange since 1986. 

Ann. UMD is the annual momentum factor returns. Standard errors are robust to 

heteroscedasticity and autocorrelations (Newey and West 1987). 

 
(1) 

Low − 

Middle 

(2) 

Low − 

High 

(3) 

Low − 

Rf 

(4) 

Low − 

Middle 

(5) 

Low − 

High 

(6) 

Low − 

Rf 

σ(S&P500) 1.753*** 1.418*** 1.764***    

 (3.654) (3.874) (5.639)    

Ann. VXO    1.605*** 1.155** 1.553*** 
    (3.596) (2.316) (4.131) 

Ann. UMD 0.722* 0.485*** 0.539*** 0.883*** 0.368 0.346* 

 (1.989) (2.749) (2.798) (3.531) (1.382) (1.970) 

(Intercept) -0.297*** -0.239*** -0.267*** -0.306** -0.219** -0.253*** 

 (-2.813) (-3.737) (-3.859) (-2.759) (-2.721) (-3.074) 

Adj. R2 0.354 0.428 0.522 0.492 0.247 0.518 

Num. obs. 43 43 43 28 28 28 
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Figure 6. Time-Variations in the Abnormal Returns 

 
The figure shows three year rolling average annual long-short abnormal returns and the 

normalized annualized aggregate volatility from 1972 to 2014. I estimate the abnormal returns 

and the annualized volatility for the three years, t-1, t, and t+1 for each year. The annual abnormal 

returns for one-year holding period from July to next year’s June measured by Fama-French five-

factor model (Fama and French 2015) for the low (1st quintile) and the middle (3th quintile) 

portfolios based on changes in operating profit margins conditional on sales decline over years for 

1971-2015. Operating profit margins is operating profits (Compustat 

REVT−XSGA+XRD−COGS) divided by revenue. Change in profit margin is annual changes of 

operating profit margins. Pre-Announcement windows are 20 days prior to and including the 

quarterly announcement dates. All other trading days belong to outside the pre-announcement 

windows. Factor loadings vary in each window. The long-short abnormal returns are difference 

between the daily alphas of the low and the middle portfolios compounded over the one-year 

holding periods. The annualized aggregate volatility is the annualized standard deviations of the 

daily S&P 500 index returns over the three year rolling windows. To make the two time-series’ 

comparable in scale, the annualized standard deviations are normalized by subtracting mean of 

the standard deviations and to the same variance as the abnormal returns. 
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4.5. Discussion 

My results suggest that the abnormal returns do not represent risk premia, but 

rather indicate the upside potential of firms that retain slack resources during a sales 

decline. In the multi factor model analysis augmented by asymmetric market betas (Ang, 

Chen, et al. 2006), I find that firms that retain slack resources in anticipation of a future 

increase in operating profitability—despite current sales decline—have higher upside 

potential than downside risk. By contrast, firms that reduce slack resources during a sales 

decline do not exhibit an increase in upside potential. Their downside risks are greater 

than the upside potentials. 

The significantly greater upside potential of the firms that retain slack resources 

during a sales decline provides an explanation for these firms’ persistent abnormal returns 

over and beyond what persistent positive earnings surprises can explain. While 

concentrated market reactions just before each announcement drive the majority of 

positive abnormal returns, upside potential not explicitly modeled in Fama-French factor 

models can account for the rest of positive abnormal returns that persist over a long 

horizon over and beyond the period of persistent positive earnings surprises. 

My results do not suggest that retaining slack resources are not risky. I do find a 

higher market beta, which suggests a higher exposure to systematic risk, for the firms that 

retain slack resources. Also, both firms that retain or reduce slack resources exhibit 

higher accounting and stock return volatility The analyses in this chapter on earnings and 

return volatility both also suggest that retaining resources are risky decisions. This 

chapter, however, clarifies that the abnormal returns do not indicate risk premia, 

consistent with the results in Chapter 3. 

Additionally, I find that the positive abnormal returns are increasing in aggregate 

uncertainty. The results suggest that the positive abnormal returns documented in Chapter 

3 are consistent with mispricing rather than risk. Mispricing increases in uncertainty. The 

macroeconomic uncertainty slows down the recognition of good news for firms that 
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retain slack resources during a sales decline. News on expectations of managers of 

sophisticated investors that suggests a future increase in demand travels slowly in times 

of high macroeconomic uncertainty.  
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CHAPTER 5 

CONCLUSION 

I examine managers’ resource adjustment decisions during a sales decline 

reflected in changes in operating margins. On average, I find results consistent with the 

optimal resource adjustment view. Managers who expect favorable future demand 

conditions retain slack resources and managers who expect unfavorable demand 

conditions reduce slack resources during a sales decline, respectively. Managers’ 

resource adjustment decisions during a sales decline can result in a drastically different 

concurrent profitability. Decisions to retain and reduce slack resources decrease and 

increase concurrent profitability during a sales decline, respectively. Although investors 

can infer managerial expectations on future demand implicit in concurrent changes in 

operating profit margins, average investors do not seem to correctly infer managerial 

expectations. As a result, I find a long horizon abnormal returns. Only sophisticated 

investors can anticipate information revealed in the subsequent earnings announcements 

such as managerial expectations on future demand and gradually realized expectations, 

and they trade just before each announcement subsequent to a sales decline. Such 

behavior results in concentrated abnormal returns in the pre-announcement window. 

The risk premium does not drive the abnormal returns. The positive abnormal 

returns, in fact, represent the increased upside potential of the firms that retain slack 

resources, despite the sales decline, in anticipation of resurging demand. Firms that 

reduce slack resources during a sales decline exhibit a decrease in upside potential. The 

portfolio of firms that retain slack resources also tends to perform better in times of high 

macroeconomic uncertainty. While unable to fully anticipate the future prospect of these 

firms due to greater uncertainty, investors prefer the firms’ stock as the stock’s upside 

potential provides protection against an increase in aggregate volatility. 
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Lastly, I suggest a few directions for future research. First, future research can 

examine the channels through which information arrives at the market. My analysis 

suggests that investors, as well as analysts, do not recognize future profitability in a 

timely way, but rather, react to subsequent announcements of the firms that retain slack 

resources during a sales decline. Even after initial positive earnings surprises, the 

earnings surprises persist over at least six subsequent quarters. Although most analysts 

may not fully recognize the implications of resource adjustment during sales decline, 

some analysts may issue forecasts that reflect the resource adjustment decisions or be 

capable of proving information to trade in anticipation of future earnings surprises. 

Resulting in a drift of stock price to the direction of earnings surprises may not be 

desirable for managers who want a quicker impounding of good news to the stock price. 

Such managers may be able to choose a disclosure policy through which they can 

credibly communicate optimism to the investors. Second, the predictability of future 

profitability that I document can be used to improve earnings forecast models. I identify 

firms that exhibit predictable future profit patterns, and I suggest that analysts incur large 

forecast errors for their future earnings. Relying on the economic predictions for current 

and future profitability can be useful in building earnings forecast models that can 

specifically target firms of which analyst forecasts are particularly inaccurate.  
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Appendix A. FAMA-MACBETH CROSS SECTIONAL REGRESSIONS 

Appendix A presents estimates from Fama-Macbeth two-step regressions (Fama and Macbeth 

1973) with monthly stock returns from July 1963 to December 2015. Factor loadings are 

estimated from rolling monthly window with sixty lags (Armstrong et al. 2013) for each stock. 

Standard errors are adjusted for serial correlation and heteroscedasticity by Newey-West 

procedure with sixty lags. d(Low-Middle) is the factor loadings of the test factor. Low-Middle is 

constructed as value weighted portfolio returns of lowest quintile of change in operating 

profitability less middle quintile conditional on sales decline. β(Mkt), s(SMB), h(HML), 

r(RMW), c(CMA), u(UMD) is factor loadings on market premium, SMB, HML, RMW, CMA, 

UMD factors. ∆PM is change in operating margins defined as changes in operating profits over 

changes in revenue, Operating profits are revenue less operating costs excluding R&D expenses 

(Ball et al. 2015). COP is cash profitability defined as cash operating profits deflated by total 

assets (Ball et al. 2016). ∆Ln(AT) proxies investment (Hou et al. 2015). Ln(BE/MV) and Ln(MV) 

represent book-to-market and market value as size (Fama and French 1993). Ret1,1 is the previous 

month’s return and Ret2,12 is the previous year’s stock returns excluding the previous month’s for 

short-term reversal and momentum (Jegadeesh and Titman 1993). Statistically significant factor 

loadings indicate the price of risk. Statistically significant firm characteristics subsumes 

explanatory power of factor loadings indicate the stock returns are explained by firm 

characteristics rather than nondiversifiable risk (Daniel and Titman 1997). Jagannathan and Wang 

(1996; 1998) suggest including characteristic variables that corresponds to the construction of 

factors when testing for risk premium. When factor loadings do not represent undiversifiable risk, 

characteristics can show statistical significance. Standard errors are in parentheses. 
 (1) (2) (3) 

(Intercept) 0.010*** 0.011*** 0.010*** 
 (0.001) (0.003) (0.002) 

d(Low-Middle) 0.002 0.003 0.004 
 (0.003) (0.003) (0.004) 

β(Mkt) 0.001  0.002 
 (0.003)  (0.003) 

s(SMB) 0.004*  0.004* 
 (0.002)  (0.002) 

h(HML) -0.000  -0.001 
 (0.003)  (0.003) 

r(RMW) 0.002  0.003 
 (0.002)  (0.002) 

c(CMA) 0.001  0.001 
 (0.002)  (0.002) 

u(UMD) 0.005*  0.004 
 (0.003)  (0.003) 

∆PM  -0.003 0.002 
  (0.004) (0.004) 

Sales Decline  -0.001* -0.001*** 
  (0.001) (0.000) 

∆PM*Sales Decline  0.007 0.007 

  (0.008) (0.006) 

COP  0.019*** 0.017*** 
  (0.002) (0.001) 
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∆Ln(AT)  -0.011*** -0.006*** 
  (0.001) (0.001) 

Ln(BE/MV)  0.003*** 0.001*** 
  (0.001) (0.000) 

Ln(MV)  -0.000 -0.000 
  (0.000) (0.000) 

Ret1,1 
 -0.050*** -0.057*** 

  (0.005) (0.005) 

Ret12,2 
 0.009*** 0.009*** 

  (0.002) (0.002) 

Avg. R2 0.38 0.25 0.41 

Num. obs. 963,827 963,827 963,827 
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Appendix B. FIRM LEVEL REGRESSIONS OF ANNUAL PRE-ANNOUNCEMENT 

RETURNS BY MARKET CAPITALIZATION 

Appendix B reports firm level regressions of annual pre-announcement window returns by market 

capitalization. Pre-announcement window is 20 days prior to each quarterly announcement date 

including the announcement date. The holding period is pre-announcement windows from July to 

next year’s June. I report results for micro, small, large capitalization firms (Fama and French 

2008; Lewellen 2010). Micro-capitalization firms are defined as stocks with market capitalization 

below the 20th NYSE percentile. Small capitalization firms are between 20th and 50th percentile. 

Large capitalization firms are above 50th percentile. Low | Sales Decline indicates the first 

quintile of changes in profit margin portfolios conditional on sales decline. For the other 

independent variables, I construct decile rank variables following prior literature on accounting 

anomaly (Balakrishnan et al. 2010; Cao and Narayanamoorthy 2012). I truncate observations of 

the underlying variables for the decile ranks falling outside 1% and 99% for each year. MV is 

decile rank of log of market value at the end of year t. BTM is decile rank of book-to-market 

(Davis et al. 2000). COP is decile rank of cash-based operating profitability (Ball et al. 2016). 

INV is the decile rank of log change in assets, capturing investment effects (Hou et al. 2015). 

ACC is decile rank of operating accruals (Sloan 1996; Hribar and Collins 2002). Before 1988, I 

calculate accruals following the balance sheet approach of Sloan (1996). From 1988, I follow 

cash flow statement approach of Hribar and Collins (2002). SUE Q1, …, Q4 is decile rank of the 

standard unexpected earnings defined by actual earnings (Compustat EPSFXQ) less one-quarter 

ahead time-series forecasts of seasonal random walk with drift divided by the standard deviations 

of the previous twelve quarters’ in-sample time series forecast errors (Balakrishnan et al. 2010; 

Bernard and Thomas 1989; 1990; Foster et al. 1984). Sales growth is decile rank of percentage 

annual sales growth. Guidance is an indicator variable being one if the firm issues a management 

forecast for the fiscal year, and zero otherwise. Each observation is weighted by market 

capitalization to mimic the value-weighted portfolio. t-statistics in parentheses are robust to 

clustering of errors in firms and ***p < 0.01, **p < 0.05, *p < 0.1. 

 

 (1) 

Micro 
(2) 

Small 
(3) 

Large 

(4) 

All 

Low | Sales Decline 0.069*** 0.098** 0.058* 0.064*** 
 (4.423) (2.509) (1.847) (2.648) 

MV -0.062*** -0.026 -0.099*** -0.016* 
 (-4.768) (-0.922) (-3.144) (-1.786) 

BTM 0.027*** 0.018 -0.008 -0.001 
 (2.995) (1.585) (-0.544) (-0.123) 

COP 0.043*** 0.017 -0.006 0.003 
 (4.170) (1.226) (-0.235) (0.186) 

INV -0.033*** -0.009 0.018 0.012 
 (-3.019) (-0.781) (1.317) (1.048) 

ACC -0.019** -0.031*** -0.027* -0.027** 
 (-2.079) (-2.793) (-1.688) (-2.076) 

SUE Q1 -0.030*** -0.018** -0.021** -0.021** 
 (-3.466) (-2.086) (-2.128) (-2.496) 

SUE Q2 -0.006 -0.010 -0.021* -0.020** 
 (-0.663) (-1.083) (-1.907) (-2.061) 

SUE Q3 0.048*** 0.033*** 0.028*** 0.029*** 
 (5.020) (3.588) (2.742) (3.331) 
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SUE Q4 0.133*** 0.063*** 0.028*** 0.036*** 
 (16.079) (6.869) (2.968) (4.272) 

Sales Growth -0.021** -0.037*** -0.013 -0.016 
 (-2.084) (-3.078) (-1.002) (-1.417) 

Guidance 0.065*** 0.026** -0.005 -0.001 
 (5.189) (2.284) (-0.544) (-0.148) 

Low | Sales Decline*Guidance -0.050 -0.139 0.016 -0.001 
 (-0.833) (-1.574) (0.266) (-0.027) 

(Intercept) -0.017 0.037 0.141*** 0.050** 

 (-1.242) (1.386) (3.616) (2.389) 

Adj. R2 0.026 0.012 0.006 0.007 

Num. obs. 39,558 18,460 16,847 74,865 

I estimate firm-level regressions of returns to confirm whether the abnormal 

returns of the low portfolio in the pre-announcement windows are robust after including 

other variables. The main test variable is the indicator for the low portfolio conditional on 

sales decline. I include market value, book-to-market (Fama and French 1993), cash-

based operating profitability (Ball et al. 2016), investment as log change in total assets 

(Hou et al. 2015), accruals (Sloan 1996; Hribar and Collins 2002), and standardized 

unexpected earnings (SUE) to capture post-earnings announcement drift (Bernard and 

Thomas 1989). To capture the effects through the one-year holding period, I include SUE 

for the previous four quarters. Additionally, I include sales growth to control for the 

magnitude of sales changes. I also include an indicator variable for the existence of 

management guidance in the fiscal year. 

The firm-level regressions employ design for robustness and comparability to the 

portfolio-level regressions. To control for potential trading costs and liquidity issues of 

small stocks, I estimate regressions by market capitalizations (Fama and French 2008; 

Lewellen 2010). To get results comparable to the factor regressions, I weight each 

observation by the market capitalization. Other predictors for the future stock returns are 

transformed to decile rank variables between 0 and 1, in order to ensure robustness with 

outliers and functional forms (Balakrishnan et al. 2010; Cao and Narayanamoorthy 

2012). 
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The incrementally positive returns of the low portfolio conditional on sales 

decline are robust in the firm-level regressions. The results in Appendix A show that the 

low portfolio firms exhibit positive abnormal returns consistent with the factor regression 

results in Table 4. The low portfolio firms exhibit incremental annual returns in the pre-

announcement windows by 6.9%, 9.7%, and 5.8% for Micro, Small, and Large firms. 

The signs of other variables are consistent with prior literature. Market value has 

negative signs. Statistically significant coefficients on book-to-market, cash-based 

profitability and investment in Column (1) have consistent signs with prior literature. The 

standardized unexpected earnings of the recent quarters report positive coefficients. The 

1st quarter reports negative coefficients on SUE, consistent with the reversal of post-

earnings-announcement drift in the prior literature. Accruals report consistently negative 

signs. 
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