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ABSTRACT 

 

I examine the effect of strategic competition on management sales forecast bias. 

Strategic complement firms react to a rival’s action by moving in the same direction (e.g., 

increasing their own sales in response to a rival’s sales increase). Strategic substitute firms 

react to a rival’s action by moving in the opposite direction. I predict that strategic 

complement firms will issue pessimistic sales forecasts (i.e., behave less aggressively) and 

strategic substitute firms will issue optimistic sales forecasts (i.e., behave more 

aggressively) to induce their respective rivals to compete less aggressively. I find that 

strategic complement firms issue more pessimistic sales forecasts than strategic substitute 

firms. I also predict and find that strategic complement (substitute) firms issue more 

pessimistic (optimistic) forecasts in industries with a greater proportion of firm-specific 

shocks. In contrast, in industries with a greater proportion of industry-wide shocks, firms 

competing strongly in strategic complements and substitutes issue more pessimistic 

forecasts than firms competing weakly in these types.   
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CHAPTER 1 

INTRODUCTION 

 

I examine how strategic competition affects managers’ sales forecast bias. Sales 

forecasts summarize firms’ demand predictions and predict future actions. Some firms 

move in the same direction as rivals (labeled “strategic complement firms”). For example, 

a firm may increase their own sales in response to a rival’s sales increase. Other firms move 

in the opposite direction of rivals’ actions (labeled “strategic substitute firms”). In this 

example, a firm may decrease their own sales in response to a rival’s sales increase. I argue 

that strategic complement firms issue pessimistic sales forecasts (i.e., behave less 

aggressively) and strategic substitute firms issue optimistic sales forecasts (i.e., behave 

more aggressively) to make rivals back off on sales increases. Analyzing how firms 

compete with rivals can enhance investors’ understanding of firms’ sales forecasts, and 

more broadly, firms’ overall disclosures. Investors can better project a firm’s value if they 

adjust for pessimism or optimism in sales forecasts depending on the firm’s competition 

type.  

In oligopolistic competition, firms interact with rivals either as strategic substitutes 

or complements (Bulow et al., 1985). A firm competes as strategic substitutes if its 

aggressive actions decrease its rivals’ marginal profits. As strategic substitutes, rivals react 

in the opposite direction of a firm’s aggressive actions. On the other hand, a firm competes 

in strategic complements if its aggressive moves increase rivals’ marginal profits. As 

strategic complements, rivals follow a firm’s aggressive behavior, leading to greater 

competition.  
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I predict that strategic substitute firms will issue optimistic sales forecasts (i.e., 

behave more aggressively) to intimidate their rivals into reducing their future sales. In 

contrast, strategic complement firms will issue pessimistic sales forecasts (i.e., behave less 

aggressively) to falsely signal less aggressive moves so that rivals likewise reduce 

competition. Thus, strategic complement firms are likely to issue more pessimistic sales 

forecasts than strategic substitute firms.  

I measure firms’ strategic competition (i.e., Competitive Strategy Measure (CSM)) 

using the correlation between rivals’ sales changes and the firm’s profit margin changes 

following Sundaram et al. (1996). Additionally, I enhance this measure using import data 

to incorporate competition from foreign firms. Using firms’ management sales forecasts 

from I/B/E/S Guidance between 2000 and 2018, I find that strategic complement firms 

issue more pessimistic sales forecasts than strategic substitute firms, as predicted. I also 

find more pessimistic forecasts for stronger strategic complement firms than for weaker 

strategic complement firms.1 However, strategic substitute firms have insignificant results 

with respect to the degree of competition.  

Next, I investigate the main sources of variation in the relationship between sales 

forecast bias and strategic competition. First, I examine whether short-term forecast biases 

differ from long-term forecast biases. I find that strategic complement firms issue more 

pessimistic forecasts for long-term forecasts than for short-term forecasts. This is explained 

 
1 In this paper, “strong” (“weak”) strategic complement or substitute firms indicate firms 

competing strongly (weakly) in strategic complements or substitutes. That is, firms with 

highly positive (negative) CSM are “strong” strategic complement (substitute) firms and 

firms with weakly positive (negative) CSM are “weak” strategic complement (substitute) 

firms. 
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by long-term forecasts being used more strategically than short-term forecasts given their 

greater flexibility.  

Second, I examine how these forecast biases vary depending on whether the 

industry in which the firm operates experiences more firm-specific shocks or more 

industry-wide shocks. For example, consider a firm that experiences a large cost shock that 

leads to greater sales. If this is a strategic complement firm, then its rivals are likely to 

boost sales activities to match the sales increase; if it is a strategic substitute firm, then rival 

firms are likely to retreat to accommodate the sales increase. Thus, in industries with a 

greater proportion of firm-specific shocks, strategic complement firms are likely to issue 

more pessimistic sales forecasts to reduce competition than strategic substitute firms are. 

In contrast, in industries with a greater proportion of industry-wide shocks, all firms move 

in the same direction, incentivizing firms to issue more pessimistic sales forecasts so that 

other firms become less aggressive. At the same time, each firm may be affected differently 

by the shock. Therefore, in industries with a greater proportion of industry-wide shocks, I 

expect that stronger strategic complement or substitute firms are likely to issue more 

pessimistic sales forecasts than weaker strategic complement or substitute firms.  

I measure the proportion of firm-specific and industry-wide shocks in an industry 

using the R2 acquired from regressing firms’ sales changes on year-quarter dummies by 

industries (Guiso and Parigi, 1999). For industries with substantially more firm-specific 

shocks (industries with low R2), I find that strategic complement firms tend to issue more 

pessimistic forecasts than strategic substitute firms. In contrast, in industries with 

substantially more industry-wide shocks (industries with high R2), I find that stronger 
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strategic firms are more likely to issue pessimistic forecasts than weaker strategic firms 

regardless of whether they are a strategic firm or complement firm. 

I also study how the realized values of firm-specific and industry-wide shocks 

affect sales forecast bias. Using the residuals from regressing firms’ sales changes on year-

quarter dummies by industries as proxies for positive and negative firm-specific shocks, I 

find that strategic complement firms with positive firm-specific shocks tend to issue more 

pessimistic sales forecasts. I use the Broad Dollar Index as an exogenous industry-wide 

shock and find that stronger strategic complement or substitute firms issue more 

pessimistic forecasts than weaker strategic complement or substitute firms if the shock is 

unfavorable (i.e., when dollar appreciates). 

In addition to sales forecast biases, I also investigate how strategic competition 

affect forecast biases of costs and earnings. For cost forecasts, I use the difference between 

EBIT and sales forecasts to estimate firms’ operating expenses. For earnings forecasts, I 

use the EPS forecasts. Consistent with the matching principle, I find that stronger strategic 

complement firms tend to issue more understated cost forecasts. I also find that firms issue 

more pessimistic earnings forecasts for strategic complement firms than strategic substitute 

firms.  

I additionally examine how strategic competition influences managers’ decisions 

to issue forecasts. Specifically, I investigate the effect of strategic competition on firms’ 

issuance of sales forecasts and the number of different types of forecasts (e.g., earnings, 

sales, gross margin forecasts, etc.). I find that stronger strategic complement firms are more 

likely to issue sales forecasts and a greater number of different types of forecasts. In 

conjunction with the main results of the paper, these findings suggest that strategic 
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complement firms are more likely to issue sales forecasts and pessimistically bias sales 

forecasts once they issue them to induce rivals to be less aggressive. 

This paper contributes to two streams of literature: voluntary disclosures and 

strategic competition. This study contributes to the voluntary disclosure literature by 

studying how the nature of competition affects disclosures as opposed to previous studies’ 

focus on the degree of competition (e.g., industry concentration). I show that firms’ sales 

forecasts are systematically biased depending on firms’ strategic competition type. Also, 

rather than studying the quantity of disclosures (e.g., whether to disclose or how much to 

disclose) in prior studies, this study focuses on the bias in disclosures which reflects the 

contents of disclosure. 

I contribute to the strategic competition literature by separating shocks into firm-

specific and industry-wide shocks as opposed to most prior studies that lump all shocks 

together. I show that strategic substitute firms’ sales forecast bias has different signs for 

different types of shocks. That is, industries with a greater proportion of firm-specific 

shocks tend to issue more optimistic forecasts, whereas industries with a greater proportion 

of industry-wide shocks issue more pessimistic forecasts. Also, in contrast to prior studies’ 

focus on measuring domestic competition, I incorporate foreign competition in the standard 

strategic competition measure. The results are robust to using the standard measures. 

The remaining chapters are organized as follows. I review prior studies and develop 

hypotheses in chapter 2. Research design and sample selection are explained in Chapter 3.  

I provide empirical results in chapter 4. I show additional analyses and robustness tests in 

chapter 5. I conclude with chapter 6.   
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CHAPTER 2 

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 

 

2.1. Disclosure strategies and competition 

Early models of voluntary disclosure show that all private information is disclosed 

because adverse selection works against parties who conceal their data (Grossman and Hart, 

1980; Grossman, 1981; Milgrom, 1981). Rational investors expect that a non-disclosing 

firm’s quality is poor; hence, bad firms are incentivized to disclose their information to 

differentiate themselves from even worse firms. However, if investors are uncertain about 

firms’ withholding private information, non-disclosure does not necessarily indicate bad 

news (Jung and Kwon, 1988). Also, several studies show that firms with higher proprietary 

costs are likely to withhold information (Verrecchia, 1983; Clinch and Verrecchia, 1997; 

Bernard, 2016). Verrecchia (1983) argues that firms with higher proprietary costs disclose 

less than firms with lower proprietary costs. Clinch and Verrecchia (1997) demonstrate 

that firms with private information about market demand withhold both extremely 

favorable and unfavorable news. 

The literature on the association between competition and disclosures mostly focus 

on the degree of competition and the quantity of disclosure. Theoretical papers argue that 

greater competition is associated with increased disclosure. Darrough and Stoughton (1990) 

show that greater competition from entrants leads to more disclosure by incumbent firms 

because unfavorable news can discourage potential entrants from entering the market. 

Wagenhofer (1990) predicts that disclosure deters existing opponents from taking adverse 

actions.  
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However, empirical studies find mixed results. Several studies find a positive 

relation between competition and disclosure (Harris, 1998; Bamber and Cheon, 1998; 

Botosan and Stanford, 2005; Verrecchia and Weber, 2006; Burks, Cuny, Gerakos, and 

Granja, 2018). Harris (1998) shows that firms attempt to protect operations in more 

concentrated industries (i.e., those having abnormal profits from less competition) by 

concealing those operations from reporting as industry segments. Bamber and Cheon (1998) 

find that firms in more concentrated industries are less likely to disclose because they try 

to avoid disclosing their competitive advantage. Using the U.S. Census industry measure, 

Ali, Klasa, and Yeung (2014) find that firms in more concentrated industries are less likely 

to issue earnings forecasts. Other studies report a negative relation between competition 

and disclosure (Dedman and Lennox, 2009; Li, 2010; Bens, Berger, and Monanhan, 2011; 

Huang, Jennings, and Yu, 2017). Li (2010) finds that firms in industries with lower 

concentration (greater competition) among existing rivals are less likely to issue annual 

forecasts. Using tariff reductions as an exogenous shock to domestic competition, Huang 

et al. (2017) find that greater competition decreases annual forecasts.  

 

2.2. Strategic competition 

In an imperfectly competitive market, firms strategically interact with rivals either 

as strategic substitutes or strategic complements (Bulow et al., 1985).2 This interaction 

 
2  Under perfect competition, homogeneous goods are sold by many sellers and well-

informed consumers can easily purchase at the best price (Besanko et al., 2010). Under 

these conditions, a single market is formed by the interaction of sellers and buyers but none 

of them can control the market. 
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occurs at the level of firms’ strategies, not at the level of firms’ payoffs (Cooper and John, 

1988). 

A firm competes as strategic substitutes if the firm’s aggressive tactics, such as 

lowering prices, raising output quantities, expanding advertising, or increasing R&D 

investments, decrease its rivals’ marginal profits. As strategic substitutes, rivals react to a 

firm’s aggressive tactics by being less aggressive. These opposing moves in strategic 

substitutes reflect how firms’ reaction functions for strategic substitutes are downward 

sloping.3 For example, if Honda increases its Accord production, then Toyota could find 

that its best response would be to decrease the production of Camry. In this case, Honda 

and Toyota are competing as strategic substitutes. Notably, firms in Cournot markets (i.e., 

firms that compete on quantity) generally compete as strategic substitutes.  

On the other hand, a firm competes as strategic complements if the firm’s 

aggressive moves increase its rivals’ marginal profits. Hence, rivals in these conditions 

match a firm’s aggressive behavior, thereby increasing competition. The matching moves 

in strategic complements are caused by upward sloping reaction curves (Besanko et al., 

2010). For instance, if the Coca-Cola Company increases its Coca-Cola price, PepsiCo 

might find it optimal to also increase the price of Pepsi. In this example, the Coca-Cola 

Company and PepsiCo are strategic complements. Firms in Bertrand markets (i.e., firms 

that compete on price) generally compete as strategic complements.  

One research stream examines the market reaction to firms’ announcements based 

on the nature of competition (e.g. Sundaram, John, and John, 1996; Chen, Ho, Ik, and Lee, 

 
3  In a market with only two firms, firm 1’s reaction function indicates firm 1’s profit-

maximizing output (or price) for any level of firm 2’s output (or price).  
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2002; Chen, Chen, and Lin, 2012). Sundaram et al. (1996) examine the relation between 

strategic interaction and the stock price reaction to firms announcing their R&D 

investments. They find that strategic substitute firms have positive market reactions due to 

the firms’ accommodating moves,4 but strategic complement firms have negative market 

reactions because of the matching aggressive moves. Similarly, Chen et al. (2002) find that 

only strategic substitute firms have positive market reactions to new product 

announcements.    

Other studies examine the role of strategic competition in explaining executive 

compensation schemes (Aggarwal and Samwick, 1999; Kedia, 2006; Vrettos, 2013). 

Aggarwal and Samwick (1999) theoretically show that optimal compensation places 

positive (negative) weight on own-firm (rival-firm) performance for strategic substitute 

firms to motivate managers to compete aggressively and to discourage rivals. Likewise, 

they show that the optimal compensation places positive weight on both own-firm and 

rival-firm performance for strategic complement firms to soften competition so that firms 

can charge higher prices. Vrettos (2013) finds that CEO pay is negatively (positively) 

related to peer-group performance for strategic substitute (complement) firms.  

 

2.3. The effect of strategic competition on disclosures  

 
4 Sundaram et al. (1996) provide an intuitive explanation of strategic competition. “[W]e 

categorize competitive behavior as ‘strategic substitutes’ or ‘strategic complements’. 

Intuitively, the idea of strategic substitutes is that competitors accommodate a firm’s 

strategic move, and thus act complaisantly. With strategic complements, competitors match 

a firm’s strategic move, thereby escalating competition” (Sundaram et al., 1996, p.461). 
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While prior disclosure research studies competition intensity, there is little research 

on how disclosure incentives are influenced by firms’ competition types. Theoretical 

models have mixed predictions. Darrough (1993) shows that firms in Bertrand competition 

are less likely to disclose all available information but firms in Cournot competition are 

more likely to disclose it. She interprets this as firms in less competitive industries 

disclosing more, assuming that Bertrand competition is more intense than Cournot 

competition. In contrast, Corona and Nan (2013) predict that firms in Bertrand markets will 

overstate their future actions, whereas firms in Cournot markets are less likely to disclose 

when their rivals commit not to disclose. However, in an empirical study, Shin (2002) finds 

that firms in Cournot competition disclose more than firms in Bertrand competition.   

Although many models characterize firms’ strategic interaction types as either 

Bertrand or Cournot competition, Bulow et al. (1985) argue that firms’ statuses as strategic 

substitutes or complements cannot be determined without empirically analyzing a market: 

“For example, quantity competition and constant elasticity demand may yield strategic 

complements, but a linear demand curve with the same elasticity around equilibrium will 

always yield strategic substitutes. Price competition, also, can give either strategic 

complements or strategic substitutes” (Bulow et al., 1985, p. 490). Therefore, empirical 

analysis of each market is needed to better capture how firms strategically interact with 

each other. Perhaps relatedly, there is little empirical research on how competition type 

affects disclosure. 

 

2.4. The effect of strategic competition on sales forecast bias 
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I study firms’ sales forecasts for the following reasons. Sales forecasts provide a 

more explicit signal of firms’ demand predictions and the associated future actions (Acito 

et al., 2019). Moreover, the first step for projecting earnings is projecting sales (Easton et 

al., 2012; Horngren et al., 2014; Banker et al., 2017).5  Also, Sundaram et al. (1996) use 

sales as a proxy for firms’ and rivals’ output. Therefore, firms are likely to consider 

competitors’ sales forecasts when choosing their output.  

I predict firms’ behavior using graphs that show how bias in sales forecasts induces 

rivals to reduce their sales competition. To begin, I assume that there are only two firms, 

firm 1 and firm 2, in the market. The reaction functions of firm 1 (i.e., R1(R2)) and firm 2 

(i.e., R2(R1)) represent firm 1’s action (i.e., Action1) as a function of firm 2’s action (i.e., 

Action2) and firm 2’s action as a function of firm 1’s action, respectively. Figure 1 shows 

expected actions for strategic substitutes, in which the reaction curves are downward 

sloping. When firm 1 issues a sales forecast with optimistic bias, firm 1’s reaction function 

stays the same but firm 1 sends a signal that R1(R2) will be shifted to R1(R2)opt bias and that 

its action will change from a1 to a1ʹ.  

Figure 2 shows expected actions for strategic complements, in which the reaction 

curves are upward sloping. When firm 1 issues a sales forecast with pessimistic bias, firm 

1’s reaction function stays the same but firm 1 sends a signal that R1(R2) will be shifted to 

R1(R2)pess bias and that its action will change from a1 to a1ʹ. In both figures, firm 2’s action 

decreases from a2 to a2ʹ, meaning that firm 1 achieves the goal of decreasing firm 2’s action. 

 
5  Bradshaw, Lee, and Peterson (2016) also argue that sales are more predictable than 

earnings. They show that analysts’ earnings forecasts are more optimistic early on and then 

walked down toward earnings announcement but analysts’ sales forecasts do not show as 

much walkdown as earnings forecasts. 



12 

 

Regardless of competition type, firms choose disclosure strategies that induce their 

rivals to decrease output (Kedia, 2006). Strategic substitute firms are likely to overstate 

their sales prospects to signal that they will take more aggressive actions in the future. 

Because these firms and rivals move in opposite directions, firms will issue optimistic sales 

forecasts to intimidate rivals and reduce their future sales activities. In contrast, optimistic 

sales forecasts by strategic complement firms could suggest future aggressive moves and 

trigger matching moves by rivals. Therefore, strategic complement firms are likely to issue 

pessimistic sales forecasts to falsely signal that they will have less aggressive sales 

activities so that rivals follow their moves and reduce competition. Overall, I predict that 

strategic complement firms will issue sales forecasts with more pessimistic bias than 

strategic substitute firms, assuming that other motives for biasing sales forecasts are 

randomly distributed across competition types. Therefore, I hypothesize: 

H1a: Strategic complement firms are more likely to issue pessimistic sales 

forecasts than strategic substitute firms. 

H1b: Strong strategic complement firms are more likely to issue pessimistic sales 

forecasts than weak strategic complement firms. 

H1c: Strong strategic substitute firms are more likely to issue optimistic sales 

forecasts than weak strategic substitute firms. 
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Figure 1. Sales forecast bias for strategic substitutes. This figure shows the equilibrium of 

firms’ actions after firm 1 issues optimistic sales forecasts. The reaction functions of firm 1 

(R1(R2)) and firm 2 (R2(R1)) represent firm 1’s action (i.e., Action1) as a function of firm 2’s action 

(i.e., Action2) and firm 2’s action as a function of firm 1’s action, respectively. When firm 1 

issues a sales forecast with optimistic bias, firm 1 sends a signal that R1(R2) will be shifted to 

R1(R2)
opt bias and that its action will change from a1 to a1ʹ. Then firm 2’s action decreases from a2 to 

a2ʹ. 

 

 

Figure 2. Sales forecast bias for strategic complements. This figure shows the equilibrium of 

firms’ actions after firm 1 issues pessimistic sales forecasts. When firm 1 issues a sales forecast 

with pessimistic bias, firm 1 sends a signal that R1(R2) will be shifted to R1(R2)
pess bias and that its 

action will change from a1 to a1ʹ. Then firm 2’s action decreases from a2 to a2ʹ. 
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Firms’ strategic use of sales forecasts is likely to differ across forecasting horizons. 

The predicted forecasting strategies are more likely to be used by managers for long-term 

forecasts than short-term forecasts. If firms issue incorrect sales forecasts for the upcoming 

fiscal year-end, they could be sued or lose credibility for providing false information when 

firms likely have quite precise data. Managers can more easily defend claims about 

untruthful long-term forecasts by pointing to unexpected events between forecasts and 

realizations. Because longer-term forecasts are likely to be better strategic tools for 

managers, I propose the following hypotheses.  

H2a: For strategic complement firms, long-term sales forecasts are likely to be more 

pessimistic than short-term sales forecasts. 

H2b: For strategic substitute firms, long-term sales forecasts are likely to be more 

optimistic than short-term sales forecasts. 

 

2.5. The proportion of firm-specific versus industry-wide shock  

Next, I examine how firms’ sales forecast issuance behavior differs between when 

firms face a greater proportion of firm-specific shocks and when firms face a greater 

proportion of industry-wide shocks are dominant. Firms’ behavior, optimal actions, and 

the equilibrium are modeled using graphs in Figures 3, 4, 5, and 6.  

Figure 3 shows the change in equilibrium for strategic substitutes. If only firm 1 

gets a shock, firm 1’s reaction function shifts to the right from R1(R2)before to R1(R2)after but 

firm 2’s reaction function R2(R1) does not shift. Then, the equilibrium changes from 

“Equilibrium: before” to “Equilibrium: after”. Accordingly, firm 1’s action increases, but 
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firm 2’s action decreases, indicating that strategic substitute firms’ actions move in the 

opposite direction. Figure 4 shows the change in equilibrium for strategic complements. If 

only firm 1 is influenced by the shock, both firms’ actions increase, indicating that strategic 

complement firms’ actions move in the same direction.  

To summarize, when firm-specific shocks are dominant, strategic substitute firms 

move in the opposite direction of rivals’ moves but strategic complement firms match rivals’ 

actions. Therefore, the expected sales forecasting behavior is the same as that in H1. That 

is, strategic complement firms will issue more pessimistic sales forecasts than strategic 

substitute firms.  

Figure 5 and 6 show the equilibrium of firms’ actions when industry-wide shocks 

are dominant. Figure 5 and 6 shows the actions of strategic substitute firms and strategic 

complement firms, respectively. When both firms experience the same shock, both firms’ 

reaction functions shift in the same direction from R1(R2)before to R1(R2)after and from 

R2(R1)before to R2(R1)after. Then the equilibrium changes from “Equilibrium: before” to 

“Equilibrium: after”. In Figure 5 and 6, both firms’ actions increase, indicating that both 

types of firms move in the same direction during a dominant positive industry-wide shock. 

Therefore, with rivals matching moves, firms are more likely to issue more pessimistic 

sales forecasts to reduce rivals’ aggressive actions.   
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Figure 3. Firm-specific shock for strategic substitutes. This figure shows the equilibrium of 

strategic substitute firms’ actions after firm 1 has a firm-specific shock. The reaction functions of 

firm 1 (R1(R2)) and firm 2 (R2(R1)) represent firm 1’s action (i.e., Action1) as a function of firm 2’s 

action (i.e., Action2) and firm 2’s action as a function of firm 1’s action, respectively. The arrow 

indicates a shift in reaction function. If only firm 1 gets a shock, firm 1’s reaction function shifts 

to the right from R1(R2)
before to R1(R2)

after and the equilibrium changes from “Equilibrium: before” 

to “Equilibrium: after”. Firm 1’s action increases but firm 2’s action decreases, indicating that 

strategic substitute firms’ actions move in the opposite direction. 

 

 

 

Figure 4. Firm-specific shock for strategic complements. This figure shows the equilibrium 

of strategic complement firms’ actions after firm 1 has a firm-specific shock. If only firm 1 gets a 

shock, firm 1’s reaction function shifts to the right from R1(R2)
before to R1(R2)

after and the 

equilibrium changes from “Equilibrium: before” to “Equilibrium: after”. In this case, both firm 1 

and 2’s actions increase, indicating that strategic complement firms’ actions move in the same 

direction.  



17 

 

 

Figure 5. Industry-wide shock for strategic substitutes. This figure shows the equilibrium of 

strategic substitute firms’ actions after both firm 1 and 2 have the common industry-wide shock. 

The reaction functions of firm 1 (R1(R2)) and firm 2 (R2(R1)) represent firm 1’s action (i.e., 

Action1) as a function of firm 2’s action (i.e., Action2) and firm 2’s action as a function of firm 1’s 

action, respectively. In this case, both firm 1 and 2’s reaction functions shift in the same direction 

from R1(R2)
before to R1(R2)

after and from R2(R1)
before to R2(R1)

after, respectively. The equilibrium 

changes from “Equilibrium: before” to “Equilibrium: after”. In this case, both firms’ actions 

increase, indicating that strategic substitute firms move in the same direction. 

 

 

 

Figure 6. Industry-wide shock for strategic complements. This figure shows the equilibrium 

of strategic complement firms’ actions after both firms have the common industry-wide shock. In 

this case, both firm 1 and 2’s reaction functions shift in the same direction from R1(R2)
before to 

R1(R2)
after and from R2(R1)

before to R2(R1)
after, respectively. The equilibrium changes from 

“Equilibrium: before” to “Equilibrium: after”. As in Figure 5, both firms’ actions increase, 

indicating that strategic complement firms move in the same direction.  
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Why would firms try to deceive rivals when they experience the same shock? 

Pessimism in forecasts is likely driven by uncertainty related to the common shock. When 

an industry experiences a common shock, firms may be uncertain about the magnitudes of 

the industry- and firm-specific components of the shock. In other words, although firms 

know that they are experiencing an industry shock, they may not know the magnitude or 

duration of the shock. In addition, the extent to which the shock affects each firm may vary. 

Thus, rivals will study other firms’ forecasts to assess the magnitude of the shock and the 

impact on other firms. Ackert et al. (2000) find that when firms privately get information 

about industry-wide cost, they tend to disclose (withhold) bad (good) news, and rivals 

adjust their production accordingly, indicating that pessimistic disclosures are more likely 

with industry shock.  

I predict that pessimistic bias in sales forecasts will be greater (smaller) for firms 

that compete more (less) strongly as strategic substitutes or complements. Firms competing 

weakly as either strategic substitutes or complements are likely the ones that care less about 

rivals’ actions, having less incentives to use forecast bias to change rivals’ actions. 

Therefore, I propose the following hypotheses. 

H3a: When firm-specific shocks are dominant, strategic complement firms are more 

likely to issue pessimistic sales forecasts than strategic substitute firms. 

H3b: When industry-wide shocks are dominant, firms competing strongly in strategic 

substitutes or complements are more likely to issue pessimistic sales forecasts than 

firms competing weakly in strategic substitutes or complements.  

 

  



19 

 

CHAPTER 3 

RESEARCH DESIGN 

 

3.1. Measure of strategic competition 

3.1.1. Competition with domestic firms 

I follow Sundaram et al. (1996) by constructing a competitive strategy measure 

(CSM) to evaluate how much a rival’s output change affects a focal firm’s marginal profit. 

Profit is proxied by net income, and outputs are proxied by net sales. To construct this 

measure, I must first define three components: 1) change in the focal firm’s net income 

(𝛥𝑁𝐼𝑓), 2) change in the focal firm’s net sales (𝛥𝑆𝑎𝑙𝑒𝑠𝑓), and 3) change in rivals’ net sales 

(𝛥𝑆𝑎𝑙𝑒𝑠𝑐 ). I use the most recent 40 quarters of data on net income and sales from 

Compustat up to and including the prior quarter. I measure the firm’s marginal profit by 

the ratio of the change in its own net income (𝛥𝑁𝐼𝑓) to the change in its own net sales 

(𝛥𝑆𝑎𝑙𝑒𝑠𝑓). The CSM40qtr is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 and the 

change in the rivals' net sales (𝛥𝑆𝑎𝑙𝑒𝑠𝑐) over the prior 40 quarters. For rivals’ net sales, I 

aggregate net sales of all other firms in the same 4-digit-primary-SIC-code industry as in 

Sundaram et al. (1996). 

Although Sundaram et al. (1996) use 40 prior quarters to measure CSM, this 

measure could be less accurate for firms that change their competition styles more 

frequently. Hence, I alternatively compute CSM20qtr over the prior 20 quarters to measure 

strategic competition over a shorter horizon.6  

 
6 Since younger firms may not have the full 40 quarters of data, I calculate CSM as long as 

they have at least 20 quarters of prior net income and sales data.  
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3.1.2. Competition with domestic and foreign firms 

While Sundaram et al. (1996) only consider domestic rivals, I also consider foreign 

firms that compete in the domestic product market. Because many foreign firms enter the 

domestic product markets with imported goods, a CSM using both domestic and foreign 

rivals are likely to capture the strategic competition more accurately. I collect monthly 

import data from the Census Bureau USA Trade, which provides data from 2002 onwards.7 

I aggregate the imported value over each firm’s fiscal quarter and compute the quarterly 

changes in imports in each industry (𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐) as a proxy for foreign rivals’ output. 

CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 and the change in the 

rivals' net sales and the changes in imports from foreign rivals (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐) over 

the prior 40 quarters.  

 

3.1.3. Measure of strategic substitutes and complements 

For all three measures (i.e., CSM40qtr, CSM20qtr, and CSMimport), a negative 

(positive CSM indicates that the firm is competing as strategic substitutes (complements). 

If a firm’s CSM is equal to zero, the firm’s competition is neither strategic substitutes nor 

complements. I create SC40qtr (SC20qtr) as an indicator variable that is equal to one if 

CSM40qtr (CSM20qtr) is greater than zero and zero if CSM40qtr (CSM20qtr) is less than 

 
7  The USA Trade Online (https://usatrade.census.gov/), provided by the U.S. Census 

Bureau, discloses U.S. export and import data at the 6-digit NAICS-code level which I 

match to 4-digit SIC code for CSM estimation. 

https://usatrade.census.gov/
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zero. Similarly, SCimport is an indicator variable that is equal to one if CSMimport is 

greater than zero and zero if CSMimport is less than zero.  

 

3.2. The effect of strategic competition on sales forecast bias 

To examine H1—whether firms’ issuance of optimistic or pessimistic sales 

forecasts is influenced by strategic competition—I use the following model:  

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝑌𝑒𝑎𝑟𝐹𝑖𝑥𝑒𝑑 + 𝑄𝑡𝑟𝐹𝑖𝑥𝑒𝑑 

+𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝐹𝑖𝑥𝑒𝑑 +  𝜀𝑖,𝑡                  (1) 

 

where FEi,t is the sales forecast error, which is the firm’s annual sales forecast issued in 

quarter t minus the actual, scaled by the previous quarter’s total assets. A positive (negative) 

FE indicates optimistic (pessimistic) forecasts. As defined above, SC is an indicator 

variable that equals 1 if CSM is greater than zero and 0 if CSM is less than zero. I also 

interact the two variables. H1 predicts a negative β1, which indicates that strategic 

complement firms (SC=1) issue more pessimistic forecasts than strategic substitute firms 

(SC=0). I also predict a negative β2, indicating that stronger strategic substitute firms (i.e., 

larger negative CSM) issue more optimistic forecasts. A negative β2 + β3 is also predicted 

since stronger strategic complements firms (i.e., larger positive CSM) are more likely to 

issue pessimistic forecasts.  

I also control for a number of additional variables. I control for SIZE, the natural 

log of the market value of the equity in the previous quarter. Smaller firms could issue 

more optimistic sales forecasts because they are less likely to be penalized for inaccurate 

forecasts than larger firms. Book-to-market ratio (BTM), which is the book value of equity 

divided by the market value of equity in the previous quarter, is included to control for 
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firms’ growth opportunities. Firms with lower BTM could issue more optimistic forecasts 

if growth firms are more optimistic about their future sales. On the other hand, low-growth 

firms might also have incentives to overstate sales to attract investors. LEVERAGE, which 

is the total debt divided by the total assets in the previous quarter is included to control for 

firms’ financial condition. To control for firms’ poor earnings performance, I include a loss 

indicator of the previous quarter (LOSS). Loss firms may have greater incentives to 

overstate their future sales. I also include SPI, which reflects the special items from 

Compustat, scaled by the total assets in the previous quarter, to control for nonrecurring 

items. Firms with greater nonrecurring items could have incentives to overstate future sales 

because investors might discount the permanent components in earnings. To control for 

earnings volatility, I include EPSVOL, the standard deviation of the firm’s earnings over 

the previous 12 quarters. I also include RET, the past 12-month return adjusted for the 

value-weighted market return, to control for firms’ recent stock return performance. I 

include EQUITY, the natural log of one plus the equity issuance amount, and DEBT, the 

debt issuance amount in the previous year to control for firms’ equity and debt issues, 

respectively. I include INST, the percentage of institutional ownership in the previous 

quarter, to control for corporate governance. I include the number of analysts following the 

firm (AF) to control for the information environment. I also include LITG, an indicator 

variable that equals one if a firm was sued in the previous year and zero otherwise.8 I 

include year, quarter, and industry fixed effects to control for any time trend or differences 

 
8  For the litigation event, I collect data from Stanford Securities Class Action 

Clearinghouse. Instead of the actual litigation event, I also estimate litigation risk following 

Kim and Skinner (2012). The main results are qualitatively similar using the estimated 

litigation risk in place of the actual litigation event.  
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across industry.  

For H2, I compare FE using both short-term sales forecasts (i.e., forecasts issued in 

quarter t for the upcoming fiscal year-end) and long-term sales forecasts (i.e., forecasts 

issued in quarter t for one-year-ahead fiscal year-end). I predict that β1, β2, and β3 will be 

larger in absolute value for long-term than short-term forecasts, indicating that strategic 

substitute firms’ optimism and strategic complement firms’ pessimism in sales forecasts 

intensify for longer-term forecasts. 

 

3.3. The proportion of firm-specific versus industry-wide shock  

To examine H3, I follow Guiso and Parigi (1999) in measuring the proportion of 

firm-specific and industry shocks using the co-movement in firm outputs for each industry. 

Industries where firm-specific shocks are more dominant experience low co-movement in 

firm outputs, whereas industries where aggregate shocks are more dominant experience 

high co-movement.  

Following Guiso and Parigi (1999), I construct 𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒𝑖𝑡 = (𝑥𝑖𝑡 − �̅�𝑖)/𝑠𝑖 , 

where 𝑥𝑖𝑡 is the first difference of the log of firm i’s sales in year-quarter t, �̅�𝑖 is the sample 

mean, and 𝑠𝑖  is the sample standard deviation. For each 4-digit SIC industry, I regress 

𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒𝑖𝑡  on year-quarter dummies to measure aggregate shocks, which is the 

following: 

𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒𝑖,𝑡 = 𝛼0 + ∑ 𝑌𝑒𝑎𝑟𝑄𝑡𝑟𝐷𝑢𝑚𝑚𝑦 +  𝜀𝑖,𝑡    (2) 

For industries where aggregate shocks are dominant and firms covary to a greater 

extent, the R2 from the regression will be higher. On the other hand, for the industries where 

firm-specific shocks are dominant, the R2 will be lower. I divide the sample into five 
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industry quintiles based on the R2; I use the bottom two quintiles to represent industries 

with more firm-specific shocks and the top two quintiles to represent the industries with 

more industry-wide shocks. The middle quintile is excluded because neither firm-specific 

nor industry shocks are dominant.  

For H3a and H3b, I run model (1) using the bottom two quintiles and top two 

quintiles, respectively. For H3a, the predicted signs of the coefficients (β1, β2, and β3) are 

the same as those for H1. For H3b, I predict a positive β2, which indicates that strategic 

substitute firms issue more pessimistic forecasts. I also predict a negative β2 + β3, meaning 

that stronger strategic complement firms issue more pessimistic forecasts. 

 

3.4. Sample selection 

Table 1 summarizes the sample selection. I collect management sales forecasts 

between 2000 and 2018 from the I/B/E/S Guidance Database. I restrict the sample to U.S. 

firms because different countries have different reporting requirements. I use firms’ annual 

forecasts and exclude non-annual forecasts such as quarterly or semiannual forecasts. If 

multiple sales forecasts were issued on the same day, I use the last sales forecast. I also 

exclude observations that do not have analyst forecast data or actual data on I/B/E/S and 

that do not have sufficient data from other databases such as Compustat, CRSP, and 

Thomson Reuters Institutional Holdings.  
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Table 1. Sample selection 

Details of sample forecasts 

  

Number 

of 

forecasts   

Number of 

firms 

Management sales forecasts from I/B/E/S Guidance between 

2000 and 2018   221,369    10,291 

Less foreign firms’ forecasts  (78,822)     (5,234) 

Less non-annual forecasts (i.e., quarterly or semiannual 

forecasts)   (63,735)   (707) 

Less forecasts before the final forecast if more than one forecast 

is issued on the same day for the same forecasting fiscal year-

end   (4,558)     

Less observations with no analyst forecast or actual data from 

I/B/E/S   (1,835)   (207) 

Less observations with insufficient data from other database 

(Compustat, CRSP, and Thomson Reuters Institutional 

Holdings)   (20,520)      (1,466) 

Final Sample   51,899   2,677 

          

 

 

I collect financial statement data from Compustat, stock market data from CRSP, 

analysts’ forecast and actual sales data from I/B/E/S, and institutional ownership from 

Thomson Reuters Institutional Holdings. CSM is calculated using all Compustat firms to 

better measure firms’ strategic competition. Data on shareholder class action lawsuits are 

collected from the Stanford Securities Class Action Clearinghouse. Equity and debt 

issuance data are assembled from the SDC database. The final sample consists of 51,899 

management sales forecasts from 2,677 firms.  

  



26 

 

CHAPTER 4 

EMPIRICAL RESULTS 

 

4.1. Descriptive statistics 

Panel A of Table 2 provides summary statistics. The mean value of FE is 0.015, 

indicating that sales forecasts are optimistic on average. The mean LOSS is 0.207, 

indicating that about 21% of firms experienced losses in the previous quarter, consistent 

with I/B/E/S avoiding loss firms (Hwang, Jan and Basu, 1996). The mean LITG is 0.025, 

meaning that about 2.5% of the sample firms experience litigation in the previous year. 

The mean CSM40qtr, CSM20qtr, and CSMimport are close to zero, suggesting that firms, 

on average, compete as neither strategic complements nor strategic substitutes because 

these values are the averages of the two competition types. The average SC40qtr, SC20qtr, 

and SCimport are around 0.5 as a consequence. 

Panel B of Table 2 shows the control variables for strategic substitute and strategic 

complement firms and tests for differences in means. On average, strategic substitute firms 

have higher leverage and larger analyst following than strategic complement firms. 

Additionally, strategic complement firms, on average, have greater earnings volatility and 

better stock performance than strategic substitute firms. However, most of these differences 

are close to zero and not economically significant.   
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Table 2. Descriptive statistics 

 

Panel A. Full sample 

 

 

Panel B. Differences between strategic substitutes and strategic complements 

 

 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively.  

Variables n mean sd p25 median p75

FE 51,899      0.015 0.098 -0.015 0.003 0.035

SIZE 51,899      7.353 1.757 6.110 7.263 8.529

BTM 51,899      0.444 0.380 0.215 0.356 0.571

LEVERAGE 51,899      0.215 0.196 0.029 0.189 0.329

LOSS 51,899      0.207 0.406 0.000 0.000 0.000

SPI 51,899      -0.003 0.011 -0.002 0.000 0.000

AF 51,899      8.382 7.803 1.000 7.000 13.000

EPSVOL 51,899      0.389 0.538 0.111 0.214 0.435

EQUITY 51,899      0.328 1.271 0.000 0.000 0.000

DEBT 51,899      0.879 2.215 0.000 0.000 0.000

INST 51,899      0.663 0.361 0.464 0.789 0.925

RET 51,899      0.093 0.411 -0.159 0.035 0.258

LITG 51,899      0.025 0.156 0.000 0.000 0.000

SC40qtr 51,899      0.500 0.500 0.000 0.000 1.000

CSM40qtr 51,899      0.000 0.174 -0.098 0.000 0.100

SC20qtr 51,899      0.503 0.500 0.000 1.000 1.000

CSM20qtr 51,899      0.004 0.243 -0.149 0.002 0.158

SCimport 28,381      0.498 0.500 0.000 0.000 1.000

CSMimport 28,381      0.005 0.169 -0.095 -0.001 0.105

Variables n mean n mean

SIZE 25,966            7.352 25,933       7.354 -0.002

BTM 25,966            0.442 25,933       0.446 -0.004

LEVERAGE 25,966            0.218 25,933       0.212 0.005 ***

LOSS 25,966            0.210 25,933       0.205 0.005

SPECIAL 25,966            -0.003 25,933       -0.003 0.000

AF 25,966            8.564 25,933       8.201 0.363 ***

EPSVOL 25,966            0.371 25,933       0.407 -0.035 ***

EQUITY 25,966            0.268 25,933       0.248 0.019 *

DEBT 25,966            0.923 25,933       0.937 -0.014

INST 25,966            0.663 25,933       0.662 0.000

RET 25,966            0.088 25,933       0.099 -0.011 ***

LITG 25,966            0.026 25,933       0.024 0.002

Strategic substitutes Strategic complements

difference
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4.2. The effect of strategic competition on sales forecast bias 

Panel A of Table 3 shows the average sales forecast error (FE) using different 

proxies for strategic competition for all sales forecasts in the sample. For all three proxies 

(CSM40qtr, CSM20qtr, and CSMimport), strategic substitute firms experience greater sales 

forecast error than strategic complement firms, indicating that strategic complement firms, 

on average, issue more pessimistic sales forecasts than strategic substitute firms. The 

average sales forecast errors for forecasts for year t (Panel B) and year t+1 (Panel C) also 

show that strategic complement firms tend to issue more pessimistic sales forecasts than 

strategic substitute firms. However, the difference between the two types becomes greater 

for year t+1 forecasts in Panel C than for year t forecasts in Panel B. This finding is 

consistent with long-term sales forecasts being issued more strategically. 
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Table 3. Average sales forecast error (FE) by strategic competition (CSM) 

 

Panel A. All forecasts 

 

 

Panel B. Forecasts for year t 

 

 

Panel C. Forecasts for year t+1 

 

These panels show the average sales forecast error (FE) for strategic substitute and strategic 

complement firms. For classifying strategic substitutes or complements, three CSM proxies 

(CSM40qtr, CSM20qtr, and CSMimport) are used. Strategic substitutes (complements) are the 

firms that have a CSM proxy less (greater) than zero. The average FE for all forecasts is presented 

in Panel A. The mean FE for forecasts for year t is presented in Panel B and that for forecasts for 

year t+1 is presented in Panel C. 

 

 

  

n mean n mean

CSM40qtr 25,966    0.018 25,933    0.012 0.006 ***

CSM20qtr 25,788    0.016 26,111    0.014 0.002 *

CSMimport 14,234    0.019 14,147    0.016 0.003 ***

differenceCSM measure

Strategic substitutes Strategic complements

n mean n mean

CSM40qtr 17,490    0.013 17,396    0.010 0.003 ***

CSM20qtr 17,431    0.011 17,455    0.012 0.000

CSMimport 9,639      0.013 9,609      0.012 0.000 **

CSM measure

Strategic substitutes Strategic complements

difference

n mean n mean

CSM40qtr 6,862      0.022 6,931      0.013 0.008 ***

CSM20qtr 6,771      0.019 7,022      0.016 0.003

CSMimport 3,715      0.022 3,733      0.018 0.004 ***

CSM measure

Strategic substitutes Strategic complements

difference
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Figure 7 shows the relationship between sales forecast error (FE) and strategic 

competition (CSM) using all sales forecasts and without including any control variables. 

The solid line shows the LOWESS fit to the raw data using FE and CSM40qtr.9  

Using sales forecasts including both short- and long-term forecasts, I observe a 

downward slope, which suggests that strategic complement firms issue more pessimistic 

sales forecasts than strategic substitute firms. This slope is less steep on the left-hand side 

of the graph (i.e., CSM<0 or strategic substitutes) than the right-hand side (i.e., CSM>0 or 

strategic complements), indicating that the absolute magnitude of forecast error in strategic 

substitute firms is smaller than that in strategic complement firms. The flatter slope for 

strategic substitute firms could be driven by managers’ risks associated with issuing 

optimistic forecasts which entail greater penalty if the actual sales fail to meet/beat the 

forecasts.  

 

  

 
9  LOWESS (Locally Weighted Scatterplot Smoothing) is a nonlinear regression that 

weights each point based on its closeness to the local average (Cleveland, 1981). For the 

LOWESS fit, I plot the locally weighted data points based on unwinsorized CSM to provide 

a picture of the overall data. However, I use winsorized CSM in figures that show predicted 

values of FE based on regression analyses. For all the tables, I show statistics and results 

using winsorized (at the 1st and 99th percentile) continuous variables. 
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Figure 7. Sales forecast error and strategic competition: All forecasts. This figure shows the 

relationship between sales forecast error (FE) and strategic competition (CSM) using all sales 

forecasts and without control variables. Strategic substitute firms are on the left-hand side of the 

graph (CSM<0) and strategic complement firms are on the right-hand side of the graph (CSM>0). 

Optimistic sales forecasts are on the top region of the graph (FE>0) and pessimistic sales 

forecasts are on the bottom region of the graph (FE<0). The solid line shows the LOWESS fit to 

the raw data using FE and CSM. 

 

 

Figure 8 shows flatter slopes for forecasts in year t, whereas figure 9 shows much 

steeper slopes for forecasts for year t+1. These figures suggest that managers tend to issue 

more optimistic long-term forecasts for strategic substitute firms and more pessimistic 

long-term forecasts for strategic complement firms. Because matching or accommodating 

rivals’ moves often takes time, managers could strategically utilize long-term forecasts to 

ensure rivals have enough time to adjust their actions.   

Y-axis: FE 

X-axis: CSM 
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Figure 8. Sales forecast error and strategic competition: Year t forecasts. This figure shows 

the relationship between sales forecast error (FE) and strategic competition (CSM) using sales 

forecasts for year t and without control variables. The solid line shows the LOWESS fit. 

 

 

 

Figure 9. Sales forecast error and strategic competition: Year t+1 forecasts. This figure 

shows the relationship between sales forecast error (FE) and strategic competition (CSM) using 

sales forecasts for year t+1 and without control variables. The solid line shows the LOWESS fit.   

Y-axis: FE 

X-axis: CSM 

Y-axis: FE 

X-axis: CSM 
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Table 4 presents the OLS estimation results of model (1). Columns (1), (2), and (3) 

show the results using CSM40qtr, CSM20qtr, and CSMimport as proxies for CSM, 

respectively. SC has a significantly negative coefficient in column (1), indicating that 

strategic complement firms issue more pessimistic sales forecasts than strategic substitute 

firms, which is consistent with the prediction for H1a. The estimated coefficients for CSM 

+SC*CSM are significantly negative for all three columns. This suggests that the more 

strongly firms compete as strategic complements, the more likely they are to issue 

pessimistic forecasts, which is consistent with the prediction for H1b. 10   However, 

inconsistent with H1c, CSM has coefficients close to zero (i.e., flatter slope) in all three 

columns, suggesting that strategic substitute firms, which would have greater incentives to 

issue optimistic forecasts, are more restricted in issuing those forecasts.11  

  

 
10 The absolute magnitude of the coefficient on SC*CSM is the greatest in column (3), 

suggesting that strategic competition measurement is more accurate when it considers both 

domestic and foreign competition rather than only domestic competition. 
11 The flatter slope of strategic substitute firms can be further explained by the findings in 

the next section (Section 5.3. The proportion of firm-specific versus industry shock). That 

is, strategic substitute firms’ flat slope (Figure 5. Panel A) can be interpreted as the 

weighted average of 1) optimistic forecasts for industries with a greater proportion of firm-

specific shock (Figure 7. Panel A) and 2) pessimistic forecasts for industries with a greater 

proportion of industry-wide shock (Figure 7. Panel B).  
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Table 4. The effect of strategic competition on sales forecast error 

 

Panel A. All forecasts 

  (1) (2) (3) 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC - -0.004*** -0.000 0.000 

  (-3.28) (-0.24) (0.24) 

CSM - 0.004 0.004 0.009 

  (0.81) (0.89) (1.18) 

SC*CSM -/? -0.013* -0.012** -0.042*** 

  (-1.75) (-2.05) (-4.07) 

SIZE  -0.005*** -0.005*** -0.005*** 

  (-12.61) (-12.68) (-10.31) 

BTM  -0.003*** -0.003*** -0.008*** 

  (-2.58) (-2.65) (-3.97) 

LEVERAGE  -0.009*** -0.009*** -0.005 

  (-3.67) (-3.53) (-1.41) 

LOSS  0.015*** 0.015*** 0.015*** 

  (12.48) (12.46) (9.33) 

SPI  0.056 0.055 0.131*** 

  (1.39) (1.38) (2.62) 

AF  0.000 0.000 0.000*** 

  (1.26) (1.42) (2.87) 

EPSVOL  0.005*** 0.005*** 0.005*** 

  (5.81) (5.67) (4.57) 

EQUITY  -0.002*** -0.002*** -0.002*** 

  (-4.68) (-4.73) (-3.60) 

DEBT  0.001*** 0.001*** 0.002*** 

  (5.22) (5.09) (5.53) 

INST  -0.012*** -0.012*** -0.010*** 

  (-9.64) (-9.64) (-5.88) 

RET  -0.020*** -0.020*** -0.018*** 

  (-18.28) (-18.30) (-12.37) 

LITG  -0.002 -0.002 -0.002 

  (-0.65) (-0.64) (-0.61) 

Constant  0.044 0.040 0.049 

  (1.06) (0.96) (0.49) 

     

CSM + SC*CSM - -0.009* -0.008** -0.033*** 

  (-1.67) (-2.02) (-4.69) 

Adj R2  0.054 0.053 0.051 

Year/Qtr/Ind FE  yes yes yes 

Observations  51,899 51,899 28,381 
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Panel B. Short-term forecasts (for year t)  

  (1) (2) (3) 

  Short-term forecasts 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 
     

SC - -0.001 0.002 0.002 

  (-1.17) (1.22) (1.27) 

CSM - 0.005 -0.000 0.007 

  (1.04) (-0.07) (0.94) 

SC*CSM -/? -0.014* -0.004 -0.031*** 

  (-1.91) (-0.74) (-3.13) 

SIZE  -0.004*** -0.004*** -0.005*** 

  (-11.08) (-11.02) (-9.43) 

BTM  -0.003** -0.003** -0.007*** 

  (-2.07) (-2.09) (-3.75) 

LEVERAGE  -0.004* -0.004* -0.001 

  (-1.82) (-1.75) (-0.18) 

LOSS  0.014*** 0.014*** 0.014*** 

  (12.30) (12.27) (9.34) 

SPI  0.101** 0.100** 0.130** 

  (2.30) (2.28) (2.44) 

AF  0.000 0.000 0.000 

  (0.30) (0.35) (1.38) 

EPSVOL  0.004*** 0.004*** 0.004*** 

  (4.58) (4.48) (3.61) 

EQUITY  -0.001*** -0.001*** -0.002*** 

  (-3.94) (-3.98) (-4.20) 

DEBT  0.001*** 0.001*** 0.001*** 

  (4.07) (4.03) (5.04) 

INST  -0.008*** -0.008*** -0.006*** 

  (-6.40) (-6.42) (-3.78) 

RET  -0.018*** -0.018*** -0.016*** 

  (-16.66) (-16.70) (-12.03) 

LITG  -0.004* -0.004* -0.006* 

  (-1.66) (-1.68) (-1.76) 

Constant  0.034 0.030 0.016 

  (0.71) (0.63) (0.53) 

     

CSM + SC*CSM - -0.009* -0.004 -0.024*** 

  (-1.66) (-1.13) (-3.57) 

Adj R2  0.056 0.056 0.055 

Year/Qtr/Ind FE  yes yes yes 

Observations  34,886 34,886 19,248 
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Panel C. Long-term forecasts (for year t+1) 

   (1) (2) (3) 

   Long-term forecasts 

VARIABLES Exp  CSM40qtr CSM20qtr CSMimport 
      

SC -  -0.001 0.002 0.005 

   (-0.23) (0.60) (1.11) 

CSM -  -0.003 0.004 0.003 

   (-0.22) (0.37) (0.15) 

SC*CSM -/?  -0.035* -0.028** -0.072*** 

   (-1.94) (-2.09) (-2.87) 

SIZE   -0.008*** -0.008*** -0.009*** 

   (-8.64) (-8.68) (-7.09) 

BTM   -0.002 -0.002 -0.007 

   (-0.65) (-0.66) (-1.53) 

LEVERAGE   -0.013** -0.012** -0.004 

   (-2.13) (-2.06) (-0.45) 

LOSS   0.017*** 0.017*** 0.015*** 

   (5.89) (5.90) (4.04) 

SPI   0.083 0.086 0.187* 

   (1.05) (1.09) (1.84) 

AF   0.000 0.000* 0.001*** 

   (1.59) (1.70) (2.70) 

EPSVOL   0.008*** 0.008*** 0.006** 

   (3.83) (3.81) (2.22) 

EQUITY   -0.001 -0.001* -0.001 

   (-1.62) (-1.69) (-0.81) 

DEBT   0.002*** 0.002*** 0.002*** 

   (3.11) (3.02) (3.00) 

INST   -0.016*** -0.016*** -0.018*** 

   (-5.30) (-5.36) (-4.35) 

RET   -0.028*** -0.028*** -0.025*** 

   (-10.93) (-10.91) (-7.14) 

LITG   0.003 0.003 0.012 

   (0.48) (0.48) (1.32) 

Constant   0.112** 0.110** 0.158 

   (2.55) (2.50) (1.23) 

      

CSM + SC*CSM -  -0.037*** -0.024*** -0.069*** 

   (-2.93) (-2.62) (-4.08) 

Adj R2   0.082 0.081 0.080 

Year/Qtr/Ind FE   yes yes yes 

Observations   13,793 13,793 7,448 

 

These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡                (1)       

 

FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column (1); 
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SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  CSM40qtr (CSM20qtr) is 

the correlation coefficient between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐  over the prior 40 (20) quarters where f 

indicates the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 

and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from 

foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are 

defined in Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are separately presented 

in the table. 

 

Panel A shows the results for all forecasts. Panel B and C show the results for short-term forecasts (i.e., 

forecasts for year t) and long-term forecasts (i.e., forecasts for year t), respectively.  

 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively.  

 
 

Figure 10 depicts this relation by plotting the predicted values (solid line) of FE 

with the 95% confidence interval (dotted line) based on the estimated coefficients for SC, 

CSM, and SC*CSM in column (3) in Panel A of Table 4. This figure shows that strategic 

complement firms issue more pessimistic sales forecasts than strategic substitute firms.  

 

 

 

 

Figure 10. Predicted values of sales forecast error for all forecasts. This figure shows the 

relation between FE and CSM using the coefficient estimates for SC, CSM, and SC*CSM in Panel 

A of Table 4. The solid line represents the predicted value using the estimated coefficients in 

column (3) and the dotted lines represent the 95% confidence interval. 

 

Y-axis: FE 

X-axis: CSM 
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Panel B of Table 4 presents the estimation results of model (1) using short-term 

forecasts for year t. Panel C of Table 4 presents the estimation results using long-term 

forecasts for year t+1. Both short- and long-term forecast results show that stronger 

strategic complement firms issue more pessimistic forecasts. The coefficients for CSM 

+SC*CSM are greater for long-term forecasts than for short-term forecasts, consistent with 

H2a that long-term forecasts are used more strategically because they can be revised as the 

realization date gets closer. In contrast, the coefficients for CSM are not significant for all 

columns, meaning that sales forecast bias does not significantly differ across the degree of 

competition for strategic substitutes. These results are inconsistent with H2b.  

Figure 11 (figure 12) also show this relation by plotting the predicted values of FE 

based on the estimated coefficients for SC, CSM, and SC*CSM in column (3) in Panel B 

(Panel C) of Table 4. Thus, although the graphs for strategic substitute firms have flatter 

slopes, stronger strategic substitute firms have more optimistic sales forecasts. Also, the 

slope for strategic complement firms is greater for long-term than short-term forecasts.  
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Figure 11. Predicted values of sales forecast error for year t forecasts. This figure shows the 

relation between FE and CSM using the coefficient estimates for SC, CSM, and SC*CSM in Panel 

B of Table 4. The solid line represents the predicted value using the estimated coefficients in 

column (3) and the dotted lines represent the 95% confidence interval. 

 

 

 

 

Figure 12. Predicted values of sales forecast error for year t+1 forecasts. This figure shows 

the relation between FE and CSM using the coefficient estimates for SC, CSM, and SC*CSM in 

Panel C of Table 4. The solid line represents the predicted value using the estimated coefficients 

in column (3) and the dotted lines represent the 95% confidence interval. 

 

Y-axis: FE 

X-axis: CSM 

Y-axis: FE 

X-axis: CSM 
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4.3. The proportion of firm-specific versus industry-wide shock 

Figure 13 and 14 show the relationship between sales forecast error (FE) and 

strategic competition (CSMimport) using LOWESS fit when industries have a high 

proportion of firm-specific and industry-wide shocks, respectively. Firm-specific and 

industry-wide shocks are captured by the bottom and top two quintiles of industries formed 

based on the R2 from regressing model (2). When industries have a greater proportion of 

firm-specific shocks (Figure 13), the downward sloping LOWESS line suggests that 

strategic complement firms issue more pessimistic sales forecasts than strategic substitute 

firms.  

 

 

 

Figure 13. A high proportion of firm-specific shocks. This figure shows the relationship 

between sales forecast error (FE) and strategic competition (CSM) without control variables for 

industries with a greater proportion of firms-specific shocks using the bottom two quintiles. 

Quintiles are formed based on the R2 from regressing 𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒 on year-quarter dummies. 

The solid line shows the LOWESS fit to the raw data using FE and CSMimport. 

 

 

Y-axis: FE 

X-axis: CSM 
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However, when industries have a greater proportion of industry-wide shock (Figure 

14), the slope of the LOWESS fit is positive for strategic substitute firms but negative for 

strategic complement firms, indicating that firms issue more pessimistic forecasts when 

they compete more strongly (larger positive or negative CSM) in either competition type. 

 

 

 

Figure 14. A high proportion of industry-wide shocks. This figure shows the relationship 

between sales forecast error (FE) and strategic competition (CSM) without control variables for 

industries with a greater proportion of industry-wide shocks using the top two quintiles. Quintiles 

are formed based on the R2 from regressing 𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒 on year-quarter dummies. The solid line 

shows the LOWESS fit to the raw data using FE and CSMimport.  

 

 

Table 5 presents the OLS estimation results of model (1). Specifically, Panel A 

shows the results for the bottom two quintiles (i.e., industries with a greater proportion of 

firm-specific shock) and Panel B presents the results for the top two quintiles (i.e., 

industries with a greater proportion of industry-wide shock). In Panel A, the estimated 

coefficients for CSM are significantly negative. This relation is shown in Figure 15 where 

the slope is downward sloping. These results indicate that in industries with a high 

Y-axis: FE 

X-axis: CSM 
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proportion of firm-specific shocks, strong strategic complements firms(larger negative 

CSM) are more likely to issue pessimistic forecasts than strong strategic substitutes firms 

(larger positive CSM). These results are consistent with H3a.  

In Panel B of Table 5, CSM has positive coefficients (significant in column [3]), 

indicating that the more strongly firms compete as strategic substitutes, the more 

pessimistic are their sales forecasts. CSM+SC*CSM has significantly negative coefficients 

in columns (2) and (3). The relation is depicted in Figure 16 where the slope is positive 

(negative) for strategic substitute (complement) firms. These findings indicate that stronger 

strategic complements firms tend to issue more pessimistic sales forecasts. To summarize, 

these results suggest that firms competing strongly in either strategic substitutes or 

complements are more likely to issue pessimistic forecasts than those with less competition 

when common industry shocks are dominant, consistent with H3b. These pessimistic 

forecasts are likely driven by the shock that moves all the firms in the same direction and 

the uncertainty associated with the industry shocks which make firms rely on rivals’ 

forecasts. 
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Table 5. Proportion of firm-specific versus industry-wide shock 

Panel A. Industries with a high proportion of firm-specific shock 

  (1) (2) (3) 

  Dominant firm-specific shock 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC - -0.004** -0.004* 0.001 

  (-2.01) (-1.94) (0.33) 

CSM - -0.016** -0.010* -0.020** 

  (-2.28) (-1.80) (-2.00) 

SC*CSM -/? 0.012 0.013* -0.002 

  (1.17) (1.72) (-0.15) 

SIZE  -0.005*** -0.005*** -0.004*** 

  (-8.98) (-8.94) (-5.91) 

BTM  -0.001 -0.001 -0.007*** 

  (-0.55) (-0.41) (-2.95) 

LEVERAGE  -0.006* -0.006* -0.006 

  (-1.78) (-1.74) (-1.26) 

LOSS  0.013*** 0.013*** 0.014*** 

  (8.78) (8.77) (7.02) 

SPI  0.094* 0.092* 0.147** 

  (1.86) (1.82) (2.37) 

AF  0.000** 0.000** 0.000*** 

  (2.08) (2.07) (3.31) 

EPSVOL  0.002 0.002 0.001 

  (1.48) (1.50) (0.74) 

EQUITY  -0.000 -0.000 -0.001*** 

  (-0.55) (-0.46) (-2.62) 

DEBT  0.001*** 0.001*** 0.001*** 

  (4.44) (4.46) (3.26) 

INST  -0.015*** -0.015*** -0.015*** 

  (-9.12) (-9.26) (-6.46) 

RET  -0.011*** -0.011*** -0.011*** 

  (-7.67) (-7.68) (-6.12) 

LITG  -0.000 0.000 -0.003 

  (-0.02) (0.07) (-0.71) 

Constant  0.028 0.025 0.029 

  (0.57) (0.51) (0.64) 

     

CSM + SC*CSM - -0.004 0.003 -0.023** 

  (-0.54) (0.63) (-2.16) 

Adj R2  0.045 0.044 0.042 

Year/Qtr/Ind FE  yes yes yes 

Observations  20,760 20,760 12,221 
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Panel B. Industries with a high proportion of industry-wide shock 

  (1) (2) (3) 

  Dominant industry-wide shock 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC ? -0.006** 0.004* -0.004 

  (-2.57) (1.78) (-1.53) 

CSM + 0.014 0.010 0.053*** 

  (1.46) (1.45) (4.17) 

SC*CSM - -0.002 -0.027*** -0.078*** 

  (-0.17) (-2.77) (-4.36) 

SIZE  -0.005*** -0.005*** -0.005*** 

  (-6.84) (-6.97) (-5.76) 

BTM  0.000 0.000 -0.005 

  (0.16) (0.06) (-1.43) 

LEVERAGE  -0.019*** -0.020*** -0.022*** 

  (-4.25) (-4.36) (-3.42) 

LOSS  0.017*** 0.017*** 0.019*** 

  (7.24) (7.21) (6.07) 

SPI  0.121* 0.124* 0.338*** 

  (1.65) (1.69) (3.36) 

AF  -0.000 -0.000 -0.000 

  (-1.16) (-1.17) (-0.43) 

EPSVOL  0.006*** 0.006*** 0.009*** 

  (4.37) (4.35) (5.02) 

EQUITY  -0.002*** -0.002*** -0.001 

  (-3.07) (-2.92) (-1.14) 

DEBT  0.002*** 0.002*** 0.002*** 

  (4.93) (4.80) (4.48) 

INST  -0.015*** -0.015*** -0.014*** 

  (-6.49) (-6.36) (-4.18) 

RET  -0.033*** -0.033*** -0.031*** 

  (-16.59) (-16.62) (-11.38) 

LITG  0.002 0.003 -0.004 

  (0.43) (0.50) (-0.66) 

Constant  0.079** 0.076** 0.120 

  (2.29) (2.20) (1.19) 

     

CSM + SC*CSM - 0.011 -0.017** -0.026** 

  (1.21) (-2.49) (-2.03) 

Adj R2  0.073 0.073 0.082 

Year/Qtr/Ind FE  yes yes yes 

Observations  20,759 20,759 10,962 

     
These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡                (1)       

 

FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column (1); 

SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  CSM40qtr (CSM20qtr) is 
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the correlation coefficient between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐  over the prior 40 (20) quarters where f 

indicates the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 

and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from 

foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are 

defined in Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are separately presented 

in the table. 

 

Panel A (B) shows the results for the bottom (top) two quintiles formed based on the R2 from regressing 

𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒 on year-quarter dummies.  

 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively.  

 

 

 

 

 

 

Figure 15. Predicted values of sales forecast error for industries with a high proportion of 

firm-specific shock. This figure shows the relation between FE and CSM using the coefficient 

estimates for SC, CSM, and SC*CSM in Panel A of Table 5. The solid line represents the 

predicted value using the estimated coefficients using column (3) in Panel A and the dotted lines 

represent the 95% confidence interval. 

 

  

Y-axis: FE 

X-axis: CSM 
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Figure 16. Predicted values of sales forecast error for industries with a high proportion of 

industry-wide shock. This figure shows the relation between FE and CSM using the coefficient 

estimates for SC, CSM, and SC*CSM in Panel B of Table 5. The solid line represents the predicted 

value using the estimated coefficients using column (3) in Panel B and the dotted lines represent 

the 95% confidence interval.  

 

  

Y-axis: FE 

X-axis: CSM 
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CHAPTER 5 

ADDITIONAL ANALYSIS 

 

5.1. Realized firm-specific shock: Positive versus negative firm-specific shock 

I further examine whether strategic substitute and complement firms’ sales forecast 

biases differ when firm-specific shocks are more positive or negative. For a positive firm-

specific shock, the affected firm’s sales will increase; which is likely to trigger strategic 

complement firms’ rivals to match the sales increase while strategic substitute firms’ rivals 

will retreat. Then strategic complement firms have greater incentives to issue more 

pessimistic sales forecasts so that rivals become less aggressive in reaction to the firm’s 

positive shock. However, strategic substitute firms have less incentives to issue optimistic 

sales forecasts because rivals are expected to respond less aggressively to the firm’s 

positive shock.  

For a negative firm-specific shock, the opposite is expected. When the firm’s sales 

are decreased by the shock, strategic complement firms have fewer incentives to issue 

pessimistic forecasts as rivals. However, strategic substitute firms are incentivized to issue 

more optimistic forecasts to suppress rivals’ sales because their rivals are likely to increase 

sales when the focal firm’s sales decrease. Therefore, I predict that stronger strategic 

complement firms will issue more pessimistic sales forecasts when they have a positive 

firm-specific shock and stronger strategic substitute firms will more optimistic sales 

forecasts when they have a negative firm-specific shock.  

I use the residuals from the model (2) (i.e., Guiso and Parigi (1999) model) as a 

proxy for firm-specific shocks. The positive (negative) residuals represent industries with 
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positive (negative) firm-specific shocks. I partition the sample based on the sign of residual 

and estimate model (1) for each subsample.  

Table 6 presents the OLS estimation results for model (1) with different subsamples. 

Panel A shows results for industries with positive residuals from model (2). The 

coefficients on CSM+SC*CSM are significantly negative for columns (2) and (3) in Panel 

A, suggesting that strategic complement firms are more likely to issue pessimistic sales 

forecasts when firm-specific shocks are positive.  

Panel B of Table 6 shows results for industries with negative residuals from model 

(2). However, the coefficients on CSM and CSM+SC*CSM are not significant in Panel B 

(except in column (3)), indicating that negative firm-specific shocks have less impact on 

firms’ sales forecast biases. These results suggest that strategic complement firms have 

greater incentives to reduce the competition when rivals are likely to match the sales 

increases from the positive shock.   
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Table 6. The realized value of firm-specific shock 

Panel A. Positive firm-specific shock 

  (1) (2) (3) 

  Positive firm-specific shock 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC - -0.003** 0.001 -0.000 

  (-2.10) (0.49) (-0.11) 

CSM ? 0.003 0.004 0.019* 

  (0.47) (0.78) (1.93) 

SC*CSM - -0.012 -0.015** -0.054*** 

  (-1.20) (-2.13) (-4.01) 

SIZE  -0.003*** -0.003*** -0.003*** 

  (-7.20) (-7.26) (-5.28) 

BTM  -0.004** -0.004** -0.008*** 

  (-2.18) (-2.25) (-3.31) 

LEVERAGE  -0.008*** -0.008** -0.010** 

  (-2.64) (-2.55) (-2.31) 

LOSS  0.013*** 0.013*** 0.008*** 

  (7.84) (7.82) (4.05) 

SPECIAL  0.070 0.069 0.097 

  (1.30) (1.29) (1.47) 

AF  0.000 0.000 0.000 

  (0.06) (0.12) (0.81) 

EPSVOL  0.005*** 0.005*** 0.005*** 

  (4.29) (4.15) (3.76) 

EQUITY  -0.002*** -0.002*** -0.001 

  (-3.76) (-3.78) (-1.58) 

DEBT  0.001*** 0.001*** 0.001*** 

  (3.39) (3.31) (3.94) 

INST  -0.009*** -0.009*** -0.008*** 

  (-5.66) (-5.67) (-3.73) 

RET  -0.022*** -0.022*** -0.022*** 

  (-16.34) (-16.33) (-12.32) 

LITG  -0.004 -0.004 0.000 

  (-1.16) (-1.14) (0.10) 

Constant  -0.023 -0.028 0.021 

  (-0.39) (-0.47) (0.45) 

     

CSM + SC*CSM - -0.008 -0.011** -0.035*** 

  (-1.22) (-2.26) (-3.81) 

Adj R2  0.052 0.051 0.046 

Year/Qtr/Ind FE  yes yes yes 

Observations  28,370 28,370 15,400 
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Panel B. Negative firm-specific shock 

  (1) (2) (3) 

  Negative firm-specific shock 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC - -0.006*** -0.002 0.000 

  (-2.78) (-0.94) (0.16) 

CSM - 0.006 0.003 -0.003 

  (0.80) (0.56) (-0.26) 

SC*CSM ? -0.015 -0.007 -0.024 

  (-1.24) (-0.84) (-1.50) 

SIZE  -0.006*** -0.006*** -0.007*** 

  (-10.95) (-11.00) (-9.49) 

BTM  -0.004** -0.004** -0.008*** 

  (-2.17) (-2.19) (-2.98) 

LEVERAGE  -0.010** -0.009** 0.002 

  (-2.54) (-2.42) (0.37) 

LOSS  0.014*** 0.014*** 0.017*** 

  (7.86) (7.86) (7.21) 

SPECIAL  -0.001 -0.000 0.121 

  (-0.02) (-0.01) (1.60) 

AF  0.000* 0.000* 0.000*** 

  (1.72) (1.89) (3.11) 

EPSVOL  0.004*** 0.004*** 0.004** 

  (3.26) (3.21) (2.35) 

EQUITY  -0.001** -0.001** -0.002*** 

  (-2.21) (-2.26) (-3.17) 

DEBT  0.001*** 0.001*** 0.002*** 

  (4.13) (4.04) (3.90) 

INST  -0.016*** -0.016*** -0.013*** 

  (-8.11) (-8.08) (-4.93) 

RET  -0.015*** -0.015*** -0.010*** 

  (-8.74) (-8.77) (-4.16) 

LITG  0.001 0.001 -0.006 

  (0.21) (0.22) (-1.14) 

Constant  0.041 0.036 0.018 

  (0.65) (0.58) (0.16) 

     

CSM + SC*CSM ? -0.008 -0.004 -0.027** 

  (-0.95) (-0.63) (-2.45) 

Adj R2  0.062 0.061 0.065 

Year/Qtr/Ind FE  yes yes yes 

Observations  23,513 23,513 12,949 
 

These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡                (1)       

 

FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column (1); 
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SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  CSM40qtr (CSM20qtr) is 

the correlation coefficient between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐  over the prior 40 (20) quarters where f 

indicates the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 

and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from 

foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are 

defined in Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are separately presented 

in the table. 

Panel A (Panel B) shows the results for the industries with positive (negative) residuals from regressing 

𝑆𝑎𝑙𝑒𝑠𝐶ℎ𝑎𝑛𝑔𝑒 on year-quarter dummies. Industries with positive (negative) residuals represent industries 

that have positive (negative) firm-specific shock. 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively. 

 

 

5.2. Realized industry shock: Dollar appreciation and depreciation 

Next, I examine whether unfavorable industry shock leads to more pessimistic 

forecasts than favorable industry shocks. If the dollar appreciates, the relative price of 

domestic goods increases and that of imported goods decreases. These relative price 

changes lead to lower (greater) demand for domestic (imported) goods, increasing the 

quantity of imported goods and making domestic goods less competitive. Conversely, U.S. 

dollar depreciation leads to the opposite effect.  

I predict that firms facing dollar appreciation (unfavorable shock) will issue more 

pessimistic forecasts than firms facing dollar depreciation (favorable shock) due to greater 

domestic competition under dollar appreciation. Firms facing greater competition have 

incentives to lower the competition by issuing more pessimistic forecasts. Therefore, both 

strategic substitute and complement firms are more likely to issue pessimistic sales 

forecasts when dollar appreciates.  

To examine how exchange rates affect firms’ sales forecast bias, I use the Broad 

Dollar Index which is the trade-weighted US dollar index that measures the value of US 



52 

 

dollar relative to a broad group of major U.S. trading partners.12 While the base index value 

is 100, an index value greater (less) than 100 suggests that the U.S. dollar appreciated 

(depreciated) in value against the basket of currencies. I partition the sample based on 

dollar appreciation (index value>100) and depreciation (index value<100), and estimate 

model (1) for each subsample. 

Table 7 presents the OLS estimation results of model (1). The first (last) three 

columns show the results for the favorable (unfavorable) industry shock, representing the 

sample years of US dollar depreciation (appreciation). CSM+SC*CSM has a significantly 

negative coefficient in only columns (3), suggesting that stronger strategic complement 

firms issue more pessimistic forecasts when dollar depreciates (i.e., favorable industry 

shock). However, CSM has a significantly positive coefficient in column (6) and 

CSM+SC*CSM has significantly negative coefficients in columns (4) and (6), indicating 

that stronger strategic substitute and complement firms issue more pessimistic forecasts 

when the dollar appreciates (i.e., unfavorable industry shock). Overall, the results suggest 

that the issuance of pessimistic forecasts is stronger for firms with stronger strategic 

interaction when industries have unfavorable shock.   

 
12 The Broad Dollar Index can be downloaded from the Federal Reserve website for 

annual or monthly data. 

(https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H10).  

https://www.federalreserve.gov/datadownload/Choose.aspx?rel=H10
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Table 7. The realized industry shock using dollar depreciation and appreciation 

Panel A. The realized industry shock using dollar depreciation 

  (1) (2) (3)  

  Dollar depreciation (favorable)  

VARIABLES Exp CSM40qtr CSM20qtr CSMimport  

      

SC - -0.016*** -0.002 0.004  

  (-5.50) (-0.82) (0.92)  

CSM + -0.001 -0.003 -0.032*  

  (-0.11) (-0.30) (-1.88)  

SC*CSM - 0.012 -0.010 -0.029  

  (0.69) (-0.81) (-1.23)  

SIZE  -0.003*** -0.003*** -0.002*  

  (-3.92) (-3.98) (-1.86)  

BTM  0.001 0.000 -0.003  

  (0.19) (0.18) (-0.85)  

LEVERAGE  -0.013** -0.012** -0.008  

  (-2.23) (-2.12) (-1.03)  

LOSS  0.018*** 0.019*** 0.017***  

  (6.61) (6.61) (4.54)  

SPECIAL  0.054 0.042 0.128  

  (0.65) (0.51) (1.22)  

AF  0.000 0.000 -0.000  

  (0.06) (0.33) (-1.25)  

EPSVOL  0.004** 0.004** 0.004  

  (2.44) (2.43) (1.51)  

EQUITY  -0.002*** -0.002*** -0.003***  

  (-2.98) (-2.99) (-2.86)  

DEBT  0.002*** 0.001*** 0.002***  

  (3.29) (3.13) (3.60)  

INST  -0.015*** -0.015*** -0.011***  

  (-5.36) (-5.36) (-2.85)  

RET  -0.016*** -0.016*** -0.012***  

  (-6.04) (-6.02) (-3.56)  

LITG  -0.009 -0.009 -0.017**  

  (-1.37) (-1.49) (-2.05)  

Constant  0.081** 0.083** 0.080  

  (2.18) (2.21) (1.63)  

      

CSM+SC*CSM  0.010 -0.013 -0.061***  

  (0.88) (-1.46) (-3.81)  

Adj R2  0.097 0.092 0.090  

Year/Qtr/Ind FE  yes yes yes  

Observations  10,506 10,506 5,725  

  



54 

 

Panel B. The realized industry shock using dollar appreciation 

   (4) (5) (6) 

   Dollar appreciation (unfavorable) 

VARIABLES Exp  CSM40qtr CSM20qtr CSMimport 

      

SC -  -0.001 -0.000 -0.000 

   (-0.91) (-0.00) (-0.20) 

CSM +  0.005 0.005 0.019** 

   (0.87) (1.16) (2.24) 

SC*CSM -  -0.019** -0.012* -0.046*** 

   (-2.29) (-1.92) (-3.95) 

SIZE   -0.005*** -0.005*** -0.006*** 

   (-12.41) (-12.44) (-10.68) 

BTM   -0.005*** -0.005*** -0.011*** 

   (-3.64) (-3.66) (-4.81) 

LEVERAGE   -0.008*** -0.008*** -0.006 

   (-2.89) (-2.79) (-1.57) 

LOSS   0.014*** 0.014*** 0.015*** 

   (10.82) (10.78) (8.50) 

SPECIAL   0.083* 0.083* 0.153*** 

   (1.82) (1.82) (2.69) 

AF   0.000 0.000 0.000*** 

   (1.30) (1.39) (3.71) 

EPSVOL   0.005*** 0.005*** 0.005*** 

   (5.40) (5.30) (4.40) 

EQUITY   -0.001*** -0.001*** -0.001*** 

   (-3.64) (-3.70) (-2.73) 

DEBT   0.001*** 0.001*** 0.001*** 

   (4.03) (3.97) (4.09) 

INST   -0.012*** -0.012*** -0.011*** 

   (-8.26) (-8.28) (-5.45) 

RET   -0.021*** -0.021*** -0.019*** 

   (-17.48) (-17.49) (-12.35) 

LITG   -0.000 -0.000 -0.000 

   (-0.10) (-0.10) (-0.07) 

Constant   0.046 0.043 0.067 

   (1.11) (1.06) (0.67) 

      

CSM+SC*CSM   -0.014** -0.007 -0.027*** 

   (-2.35) (-1.57) (-3.39) 

Adj R2   0.047 0.047 0.047 

Year/Qtr/Ind FE   yes yes yes 

Observations   41,393 41,393 22,656 
 

These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡                (1)       

 

FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column (1); 
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SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  CSM40qtr (CSM20qtr) is 

the correlation coefficient between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐  over the prior 40 (20) quarters where f 

indicates the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 

and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from 

foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are 

defined in Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are separately presented 

in the table. 

Panel A (Panel B) shows the results for years when dollar was depreciated (appreciated) based on the Broad 

Dollar Index. Dollar is depreciated (appreciated) if the index is less (greater) than 100. 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively 

 

 

5.3. Cost and earnings forecast bias 

I further investigate how strategic competition affect forecast biases of costs and 

earnings. Under the matching principle, the expenses expected to be incurred will be 

included in the cost forecasts in the same period in which the related revenues are expected 

to be earned. Therefore, to match the pessimistic sales forecasts for strategic complement 

firms, I predict that cost forecasts will be understated for strategic complement firms more 

than strategic substitute firms. Also, since sales and earnings are positively correlated, I 

predict that earnings forecasts will be more pessimistic for strategic complement firms than 

strategic substitute firms.  

I measure the cost forecast error as the difference between sales forecast error and 

EBIT forecast error (scaled by the total assets). I collect EBIT forecasts from I/B/E/S 

Guidance database and require that both sales and EBIT forecasts are issued on the same 

day. For the estimation of cost forecasts, I subtract EBIT instead of net income from sales 

to estimate firms’ operating expenses.  

In Panel A of Table 8, I show the estimation results of model (1) using cost forecasts. 

SC has a significantly negative coefficient in column (1), indicating that strategic 
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complement firms are more likely to understate cost forecasts. This result suggests that 

cost forecasts are matched to sales forecasts which are more pessimistic for strategic 

complement firms.  

For earnings forecast, I use the EPS forecast error (i.e., EPS forecast minus the 

actual) which is multiplied by the number of shares outstanding. Then I scale it by the total 

assets to be consistent with the sales and cost variables. In Panel B of Table 8, I present the 

estimation results of model (1) using earnings forecasts. SC has a significantly negative 

coefficient in all three columns, indicating that strategic complement firms tend to issue 

more pessimistic earnings forecasts than strategic substitute firms. More pessimistic 

earnings forecasts are consistent with more pessimistic sales forecasts for strategic 

complement firms due to a positive correlation between earnings and sales forecasts. 
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Table 8. The effect of strategic competition on costs and earnings forecast error 

Panel A. Cost forecast error 

  (1) (2) (3) 

VARIABLES Exp. CSM40qtr CSM20qtr CSMimport 

     

SC - -0.012*** -0.005 -0.009 

  (-3.66) (-1.46) (-1.47) 

CSM - 0.018 0.008 0.047* 

  (1.30) (0.75) (1.75) 

SC*CSM -/? -0.033* -0.015 -0.083** 

  (-1.69) (-0.99) (-2.06) 

     

CSM+SC*CSM - -0.015 -0.007 -0.036 

  (-1.11) (-0.67) (-1.22) 

Adj R2  0.053 0.050 0.055 

Controls  yes yes yes 

Year/Qtr/Ind FE  yes yes yes 

Observations  6,932 6,932 2,697 

 

Panel B. Earnings forecast error 

  (1) (2) (3) 

VARIABLES Exp. CSM40qtr CSM20qtr CSMimport 

     

SC - -1.336*** -0.892** -1.198* 

  (-3.37) (-2.16) (-1.95) 

CSM - 0.145 -1.082 0.147 

  (0.09) (-0.89) (0.05) 

SC*CSM -/? 2.419 1.741 -1.530 

  (1.02) (1.00) (-0.40) 

     

CSM+SC*CSM - 2.563 0.659 -1.382 

  (1.50) (0.54) (-0.54) 

Adj R2  0.083 0.083 0.086 

Controls  yes yes yes 

Year/Qtr/Ind FE  yes yes yes 

Observations  67,206 69,477 26,591 

     
These tables present the OLS regression results of the following model: 

𝐶𝑂𝑆𝑇_𝐹𝐸𝑖,𝑡(𝐸𝐴𝑅𝑁_𝐹𝐸𝑖,𝑡) = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡  

 

COST_FEi,t is the difference between sales forecast error and EBIT forecast error. Sales (EBIT) forecasts 

error is the firm’s annual sale (EBIT) forecast minus the actual, scaled by the previous quarter’s total assets. 

EARN_FEi,t is EPS forecast error, which is EPS forecast minus the actual, multiplied by the number of shares 

outstanding. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column (1); SC20qtr 
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and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  CSM40qtr (CSM20qtr) is the 

correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐 over the prior 40 (20) quarters where f indicates 

the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓 / 𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and 

(𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 is the changes in imports from foreign 

rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are defined in 

Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are separately presented in the table. 

Panel A (Panel B) shows the results using cost (earnings) forecasts as the dependent variable. 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively. 

 

 

5.4. Disclosure decisions 

I additionally examine how strategic competition influences managers’ decisions 

to issue forecasts. Specifically, I investigate the effect of strategic competition on firms’ 

issuance of sales forecast and the number of different types of forecasts (e.g., earnings, 

sales, gross margin forecasts, etc.). For dependent variables, I use DISCSALES, a dummy 

variable that is equal to one if the firm issues a sales forecast in quarter t and zero other 

wise, and DISCNUM, the number of different types of forecasts issued in quarter t. I replace 

the dependent variable in model (1) with DISCSALES and DISCNUM.  

In Table 9, CSM+SC*CSM has significantly positive coefficient in all six columns, 

suggesting that stronger strategic complement firms are more likely to issue sales forecasts 

and a larger number of different types of forecasts. These results indicate that strategic 

competition influences firms’ disclosure decisions regarding the type of forecasts. 

 However, these results are different from the results in Shin (2002), who finds that 

firms competing on capacity (i.e., strategic substitute firms) disclose more and firms 

competing on price (i.e., strategic complement firms) disclose less. There are possible 

reasons for this difference. First, Shin (2002) uses AIMR Corporate Information 

Committee (CIC) scores as a proxy for the overall quality of disclosure but I use 
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management guidance data from I/B/E/S Guidance. While AIMR scores measure the 

disclosure adequacy of annual and quarterly reports, investor relations, and related 

disclosures, I specifically focus on managers’ forecast issuances. Second, AIMR only 

covers a small subset of firms (approximately 8% of total firms) but I/B/E/S Guidance 

covers approximately 70% of Compustat firms. Thus, the discrepancy in findings could 

result from the different samples. Third, the different sample periods could be another 

reason. The sample period in Shin (2002) is from 1987 to 1995 but my sample period 

covers more recent years (from 2000 to 2018). 

In conjunction with the main results of the paper, the findings in this paper suggest 

that strategic complement firms are more likely to issue sales forecasts and pessimistically 

bias sales forecasts once they issue them to induce rivals to be less aggressive.  
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Table 9. Disclosure decision of sales and different types of forecasts 

Panel A. Disclosure of sales forecasts 

 (1) (2) (3)  

 Disclose sales forecasts  

VARIABLES CSM40qtr CSM20qtr CSMimport  

     

SC -0.002 -0.008 0.002  

 (-0.37) (-1.50) (0.14)  

CSM -0.043 -0.012 -0.064  

 (-1.56) (-0.64) (-1.12)  

SC*CSM 0.091** 0.059** 0.164*  

 (2.25) (2.19) (1.96)  

SIZE 0.028*** 0.028*** 0.055***  

 (14.31) (14.29) (12.46)  

BTM -0.012*** -0.012*** -0.015**  

 (-3.63) (-3.64) (-2.02)  

LEVERAGE 0.001 0.000 0.014  

 (0.03) (0.02) (0.44)  

LOSS -0.006 -0.005 -0.012  

 (-1.08) (-1.05) (-1.20)  

SPECIAL -0.314*** -0.314*** -0.859***  

 (-4.20) (-4.20) (-6.18)  

AF 0.008 0.007 -0.011  

 (1.15) (1.13) (-0.95)  

EPSVOL -0.021*** -0.021*** -0.018***  

 (-6.16) (-6.14) (-2.63)  

EQUITY -0.007*** -0.007*** -0.003  

 (-4.99) (-4.98) (-1.11)  

DEBT -0.008*** -0.008*** -0.008***  

 (-6.71) (-6.70) (-3.90)  

INST 0.120*** 0.120*** 0.145***  

 (10.17) (10.16) (6.96)  

RET -0.005** -0.005** 0.001  

 (-2.01) (-2.00) (0.11)  

LITG 0.041*** 0.041*** 0.037**  

 (3.36) (3.40) (2.03)  

Constant -0.364*** -0.356*** -0.685***  

 (-4.99) (-4.93) (-6.38)  

     

CSM+SC*CSM 0.048* 0.047*** 0.100*  

 (1.77) (2.60) (1.81)  

Adj R2 0.282 0.282 0.210  

Year/Qtr/Ind FE yes yes yes  

Observations 240,591 240,591 77,024  
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Panel B. Disclosure of sales forecasts 

  (4) (5) (6) 

  Number of different types of forecasts 

VARIABLES  CSM40qtr CSM20qtr CSMimport 

     

SC  0.013 -0.013 0.002 

  (0.63) (-0.82) (0.04) 

CSM  -0.147* -0.052 0.013 

  (-1.72) (-0.93) (0.07) 

SC*CSM  0.324** 0.243*** 0.285 

  (2.53) (2.90) (1.12) 

SIZE  0.145*** 0.145*** 0.242*** 

  (23.93) (23.91) (17.87) 

BTM  -0.043*** -0.043*** -0.048** 

  (-4.84) (-4.84) (-2.55) 

LEVERAGE  0.285*** 0.285*** 0.402*** 

  (5.27) (5.26) (4.13) 

LOSS  -0.065*** -0.064*** -0.120*** 

  (-4.08) (-4.05) (-3.92) 

SPECIAL  -1.456*** -1.455*** -3.106*** 

  (-6.48) (-6.48) (-7.69) 

AF  0.129*** 0.128*** 0.079** 

  (6.11) (6.10) (2.11) 

EPSVOL  -0.051*** -0.051*** -0.021 

  (-4.55) (-4.52) (-1.00) 

EQUITY  -0.022*** -0.022*** -0.019** 

  (-4.72) (-4.70) (-2.12) 

DEBT  -0.018*** -0.018*** -0.015** 

  (-4.42) (-4.41) (-2.39) 

INST  0.511*** 0.511*** 0.482*** 

  (13.36) (13.36) (7.06) 

RET  -0.052*** -0.051*** -0.060*** 

  (-6.91) (-6.89) (-3.74) 

LITG  0.075** 0.076** 0.018 

  (2.04) (2.08) (0.32) 

Constant  -0.999*** -0.974*** -1.586*** 

  (-6.17) (-6.05) (-6.45) 

     

CSM+SC*CSM  0.177** 0.191*** 0.298* 

  (2.00) (3.29) (1.72) 

Adj R2  0.339 0.339 0.276 

Year/Qtr/Ind FE  yes yes yes 

Observations  240,591 240,591 77,024 

 

These tables present the OLS estimation results of the following: 
 

𝐷𝐼𝑆𝐶𝑆𝐴𝐿𝐸𝑆𝑖,𝑡(𝐷𝐼𝑆𝐶𝑁𝑈𝑀𝑖,𝑡) = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 

+ 𝜀𝑖,𝑡                      

DISCSALESi,t is an indicator variable that is equal to one if the firm issues a sales forecast in quarter t and 
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zero otherwise. DISCNUMi,t is the number of different types of forecasts (e.g., earnings, sales, gross margin 

forecasts, etc.) issued by the firm in quarter t. For SC and CSM, I use the matching pairs (i.e., SC40qtr and 

CSM40qtr in column (1); SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  

CSM40qtr (CSM20qtr) is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐 over the prior 40 

(20) quarters where f indicates the firm and c indicates rivals. CSMimport is the correlation coefficient 

between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where  𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the 

changes in imports from foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. 

Other variables are defined in Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are 

separately presented in the table. 

Panel A (Panel B) shows the results using DISCSALES (DISCNUM) as the dependent variable. 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively. 

 

 

5.5. Firms’ sales forecast revisions after competitors’ sales forecasts 

I further examine how firms react to rivals’ strategic issuance of sales forecasts. 

Specifically, I investigate how firms revise their own sales forecasts in response to rivals’ 

forecasts. After strategic complement (substitute) firms issue sales forecasts with 

pessimistic (optimistic) bias, rivals should behave less aggressively (i.e., revise their 

forecast downwards). However, according to rational expectations theory (Lucas, 1972), 

firms might not react to other firms’ forecasts. If strategic complement firms anticipate 

pessimistic bias and strategic substitute firms anticipate optimistic bias from rivals’ sales 

forecasts, then they will not revise their sales target in response to rivals’ forecasts. Instead, 

strategic complement (substitute) firms will discount the pessimism (optimism) in their 

rivals’ forecasts.  

Although rivals do not respond as expected, firms likely continue issuing forecasts 

with biases because rivals will offset the expected bias from the firms’ forecasts regardless 

of whether the forecasts are biased or not. Therefore, issuing sales forecasts without bias 

can be interpreted by rivals as more optimistic (pessimistic) sales forecasts for strategic 

complement (substitute) firms, which will lead to more aggressive behavior by rivals.   
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I test how firms revise their sales forecasts in response to rivals’ sales forecasts. For 

the dependent variable, I use MFREV, which is management sales forecast minus the latest 

analyst forecast, scaled by the previous quarter’s total assets. For previous rivals’ sales 

forecasts, I use PREMFREV, which the aggregation of all the previous sales forecasts 

issued by rivals in the same 4-digit SIC industry. I interact PREMFREV with SC and CSM. 

Table 10 shows the OLS estimation results. The coefficients for SC*PREMFREV, 

CSM*PREMFREV, and SC*CSM*PREMFREV are not significant in all three columns, 

indicating that firms revise their forecasts in response to previous rivals’ forecast bias (i.e., 

aggregated previous firms’ sales forecast error). These results suggest that strategic 

complement (substitute) firms do not reduce sale forecasts even when they observe 

pessimistic (optimistic) sales forecasts from their rivals. This is possibly because they 

anticipated these biases.   
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Table 10. Managers’ sales forecast revision in response to rivals’ forecasts 

 

 (1) (2) (3) 

VARIABLES CSM40qtr CSM20qtr CSMimport 

    

SC -0.000 0.000 0.003*** 

 (-0.36) (0.45) (2.84) 

CSM -0.001 -0.002 -0.008* 

 (-0.16) (-0.71) (-1.67) 

PREMFREV 0.005*** 0.006*** 0.010*** 

 (2.80) (3.19) (3.61) 

SC*CSM -0.003 0.002 -0.001 

 (-0.60) (0.61) (-0.16) 

SC*PREMFREV -0.002 -0.000 -0.004 

 (-0.59) (-0.00) (-0.58) 

CSM*PREMFREV -0.010 -0.002 0.017 

 (-1.01) (-0.25) (1.15) 

SC*CSM*PREMFREV 0.015 -0.007 -0.031 

 (1.04) (-0.62) (-1.43) 

SIZE -0.002*** -0.002*** -0.002*** 

 (-8.41) (-8.31) (-7.42) 

BTM -0.005*** -0.005*** -0.005*** 

 (-5.85) (-5.85) (-4.71) 

LEVERAGE -0.004*** -0.004*** -0.005** 

 (-2.68) (-2.66) (-2.32) 

LOSS -0.006*** -0.006*** -0.006*** 

 (-7.85) (-7.83) (-6.41) 

SPECIAL 0.006 0.006 0.007 

 (0.24) (0.25) (0.25) 

AF -0.000 -0.000 0.000 

 (-0.96) (-0.94) (1.05) 

EPSVOL -0.001** -0.001** -0.001 

 (-2.51) (-2.55) (-0.81) 

EQUITY -0.000 -0.000 -0.000* 

 (-0.43) (-0.47) (-1.79) 

DEBT 0.000*** 0.000*** 0.000** 

 (3.02) (2.99) (2.46) 

INST -0.002** -0.002** -0.003*** 

 (-2.08) (-2.14) (-2.70) 

RET 0.008*** 0.008*** 0.008*** 

 (11.80) (11.74) (8.93) 

LITG -0.002 -0.002 -0.000 

 (-1.08) (-1.07) (-0.13) 

Constant 0.044** 0.043** 0.032 

 (2.13) (2.09) (1.44) 

    

Adj R2 0.037 0.037 0.026 

Year/Qtr/Ind FE yes yes yes 

Observations 36,265 36,265 20,485 
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These tables present the OLS estimation results of the following: 
 

𝑀𝐹𝑅𝐸𝑉𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑃𝑅𝐸𝑀𝐹𝑅𝐸𝑉𝑖,𝑡 + 𝛽4𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + 𝛽5𝑆𝐶𝑖,𝑡 ∗ 𝑃𝑅𝐸𝑀𝐹𝑅𝐸𝑉𝑖,𝑡 

+𝛽6𝐶𝑆𝑀𝑖,𝑡 ∗ 𝑃𝑅𝐸𝑀𝐹𝑅𝐸𝑉𝑖,𝑡 + 𝛽7𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 ∗ 𝑃𝑅𝐸𝑀𝐹𝑅𝐸𝑉𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡     

                 

MFREVi,t is management sales forecast minus the latest analyst forecast, scaled by the previous quarter’s 

total assets. PREMFREVi,t is which the aggregation of all the previous sales forecasts issued by rivals in the 

same 4-digit SIC industry. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column 

(1); SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)).  CSM40qtr (CSM20qtr) 

is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐 over the prior 40 (20) quarters where f 

indicates the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 

and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from 

foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are 

defined in Appendix.  

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively. 

 

 

5.6. Degree of competition 

I check whether the main findings are driven by the degree of competition. Strategic 

complement firms could experience greater competition (lower industry concentration) 

than strategic substitute firms (Darrough, 1993), leading to more pessimistic sales forecasts 

for strategic substitute firms. I check the correlation between CSM measures and industry 

concentration ratios such as the Herfindahl index and the four-firm concentration ratios 

(Harris, 1998).13 The correlation coefficients are between -0.019 and -0.001, indicating that 

the correlation between strategic competition measures and industry concentration 

measures is not high. Adding industry concentration ratios as control variables in the main 

tests does not significantly change the results. Therefore, it is unlikely that the main 

findings are driven by industry concentration.  

 
13 Herfindahl index is computed by aggregating the squares of the sales market shares of 

all the firms in an industry using Compustat sales data. Four-firm concentration ratio is 

computed by aggregating the sales market shares of the four largest firms in an industry 

based on the market share. Greater values of these two measures indicate lower competition. 
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5.7. Identification of rivals based on product similarity 

Instead of using 4-digit SIC code, which captures similar firms based on firms’ 

production method, I also use product similarity (Hoberg and Philips, 2010; 2016) to 

identify rivals. Hoberg and Philips (2010, 2016) identify rivals that have higher degree of 

similarity based on the product descriptions in 10-K filings.14 I compute CSM40qtr and 

CSM20qtr based on rivals that have higher degree of product similarity. Specifically, since 

Hoberg and Philips’ industry classification is provided for each year, I use the same rival 

firms for four quarters in the same year. However, CSMimport cannot be computed based 

on product similarity because the import data (i.e., the data from the Census Bureau USA 

Trade) is only provided for NAICS industries. 

Table 11 presents the OLS estimation results of model (1) with SChp and CSMhp, 

which are SC and CSM variables constructed based on rivals identified in Hoberg and 

Philips’ industry classification. The first and second columns show the results for 

CSM40qtr and CSM20qtr, respectively. In column (1), the estimated coefficient for SChp 

is significantly negative, suggesting that strategic complement firms issue more pessimistic 

sales forecasts than strategic substitute firms. In column (2), CSMhp+SChp*CSMhp has a 

significantly negative coefficient, indicating that stronger strategic complement firms issue 

 
14  Hoberg-Philips Data Library (http://hobergphillips.tuck.dartmouth.edu) provides the 

data. Since the data is available from 1996, I compute CSM40qtr from 2005 and CSM20qtr 

from 2000.  

https://hobergphillips.tuck.dartmouth.edu/
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more pessimistic forecasts than weaker strategic complement firms. These findings suggest 

that the main findings are robust to a different classification of industry. 

 

 

5.8. Robustness test for SCimport and CSMimport 

I address the concern that SCimport and CSMimport, which include imports from 

foreign rivals, could be double counting goods returned to the U.S. after assembly in 

foreign countries. HTSUS 9802.00.80 provides duty-free treatment for imports of goods 

assembled abroad.15 Therefore, for SCimport and CSMimport, I exclude industries that 

have zero dutiable value for each year and compare the estimated coefficients from model 

(1) with the estimated coefficients in previous tables.16 Table 12 shows the estimation 

results. Column (1) shows the results using all import data and column (2) shows the results 

excluding industries that have zero dutiable value. The estimated coefficients and 

significance for SC*CSM and CSM+SC*CSM are similar in column (1) and column (2) 

(i.e., even after excluding industries that had zero duty). These results alleviate the concern 

that returning U.S. goods are driving the significant results regarding CSM that includes 

foreign competition.   

 
15 HTSUS 9802.00.80 provides duty-free treatment for imports of goods assembled abroad 

in whole or in part of U.S. components that (a) are exported in condition ready for assembly 

without further fabrication, (b) have not lost their physical identity, and (c) have not been 

subject to operations other than those considered incidental to assembly. 
16  I collect dutiable value from Peter Schott’s website (https://sompks4.github.io/) that 

provides the annual dutiable value for each industry (4-digit SIC code). 

https://sompks4.github.io/
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Table 11. Robustness test: Using Hoberg and Philips (2010, 2016) product similarity  

 
  (1) (2) 

VARIABLES Exp CSM40qtr CSM20qtr 

    

SChp - -0.004*** -0.000 

  (-3.09) (-0.01) 

CSMhp - 0.004 -0.003 

  (0.93) (-1.03) 

SChp*CSMhp -/? -0.011* -0.004 

  (-1.81) (-0.74) 

SIZE  -0.004*** -0.005*** 

  (-10.82) (-12.03) 

BTM  0.001 -0.001 

  (0.52) (-0.62) 

LEVERAGE  -0.005** -0.007*** 

  (-1.99) (-2.85) 

LOSS  0.012*** 0.013*** 

  (9.57) (11.19) 

SPECIAL  0.043 0.044 

  (1.04) (1.12) 

AF  -0.000 0.000 

  (-0.13) (0.60) 

EPSVOL  0.004*** 0.004*** 

  (5.33) (5.55) 

EQUITY  -0.002*** -0.002*** 

  (-5.41) (-5.43) 

DEBT  0.001*** 0.001*** 

  (5.04) (5.22) 

INST  -0.012*** -0.014*** 

  (-9.51) (-11.32) 

RET  -0.021*** -0.019*** 

  (-17.71) (-18.05) 

LITG  -0.002 -0.001 

  (-0.62) (-0.24) 

Constant  -0.007 0.038 

  (-0.17) (0.92) 

    

CSMhp + SChp*CSMhp - -0.007 -0.007** 

  (-1.39) (-2.21) 

Adj R2  0.060 0.055 

Year/Qtr/Ind FE  yes yes 

Observations  46,405 52,285 

 
These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶ℎ𝑝𝑖,𝑡 + 𝛽2𝐶𝑆𝑀ℎ𝑝𝑖,𝑡 + 𝛽3𝑆𝐶ℎ𝑝𝑖,𝑡 ∗ 𝐶𝑆𝑀ℎ𝑝𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡              (1)       

 

FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. For SChp and CSMhp, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column 

(1); SC20qtr and CSM20qtr in column (2)).  CSM40qtr (CSM20qtr) is the correlation coefficient between 
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𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐 using Hoberg and Philips’ industry classification over the prior 40 (20) quarters 

where f indicates the firm and c indicates rivals. SChp is an indicator variable that is equal to 1 if CSMhp>0 

and 0 if CSMhp<0. Other variables are defined in Appendix. The estimated coefficients and t-statistics for 

CSMhp +SChp*CSMhp are separately presented in the table. 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively. 
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Table 12. Robustness test for CSMimport 

 (1) (2) 

 SCimport and CSMimport using import data 

VARIABLES All import Excluding zero duty 

   

SCimport 0.000 -0.002 

 (0.24) (-1.07) 

CSMimport 0.009 0.012 

 (1.18) (1.37) 

SCimport*CSMimport -0.042*** -0.046*** 

 (-4.07) (-3.78) 

SIZE -0.005*** -0.004*** 

 (-10.31) (-7.05) 

BTM -0.008*** -0.007*** 

 (-3.97) (-3.26) 

LEVERAGE -0.005 -0.002 

 (-1.41) (-0.52) 

LOSS 0.015*** 0.018*** 

 (9.33) (9.62) 

SPECIAL 0.131*** 0.170*** 

 (2.62) (2.84) 

AF 0.000*** 0.000 

 (2.87) (1.41) 

EPSVOL 0.005*** 0.005*** 

 (4.57) (4.23) 

EQUITY -0.002*** -0.002*** 

 (-3.60) (-3.59) 

DEBT 0.002*** 0.001*** 

 (5.53) (4.62) 

INST -0.010*** -0.005** 

 (-5.88) (-2.27) 

RET -0.018*** -0.018*** 

 (-12.37) (-10.85) 

LITG -0.002 0.000 

 (-0.61) (0.10) 

Constant 0.049 0.015 

 (0.49) (0.40) 

   

CSMimport 

+SCimport*CSMimport 
-0.033*** -0.033*** 

 (-4.69) (-4.12) 

Adj R2 0.051 0.057 

Year/Qtr/Ind FE yes yes 

Observations 28,381 22,240 
 

These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖𝑚𝑝𝑜𝑟𝑡𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖𝑚𝑝𝑜𝑟𝑡𝑖,𝑡 + 𝛽3𝑆𝐶𝑖𝑚𝑝𝑜𝑟𝑡𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖𝑚𝑝𝑜𝑟𝑡𝑖,𝑡 

+∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡                       
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FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 +
𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where  𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from foreign rivals. 

SCimport is an indicator variable that is equal to 1 if CSMimport>0 and 0 if CSMimport<0. Other variables 

are defined in Appendix. The estimated coefficients and t-statistics for CSMimport +SCimport*CSMimport 

are separately presented in the table. Column (1) shows the results using all import data and column (2) shows 

the results excluding industries that have zero dutiable value.  

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively. 

 

 

5.9. Endogenous determination of strategic substitutes and complements by industry 

sales growth  

 

I address the concern that the classification of strategic complements and strategic 

substitutes could depend on whether an industry is growing, mature, or declining rather 

than depending on firms’ strategic movements. More specifically, if an industry is growing, 

firms could be classified as strategic complement firms because most firms in the industry 

will be increasing sales and these sales changes will be positively correlated across firms. 

Similarly, if an industry is declining, firms could be identified as strategic complement 

firms because the declining sales of most firms will be positively correlated across firms. 

However, if an industry is mature or in a steady state, the overall sales in the market will 

be constant. Thus, if one firm’s sales increase, other firms’ sales will decrease. This 

opposite direction of sales changes across firms could lead to the classification of strategic 

substitute firms in mature industries. 

I first check whether the proportion of strategic complement and substitute firms is 

different across growth stages of industry that are classified as growth, maturity, and 

decline industry. I measure industry sales growth as the average firm sales growth from 

quarter t-1 to quarter t for each industry (4-digit SIC code). Alternatively, I also measure 

industry sales growth from quarter t-4 to quarter t. Growth stage is defined as industry sales 
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growth greater than 1%, maturity stage is defined as industry sales growth greater than or 

equal to -1% and less than or equal to 1%, and decline stage is defined as industry sales 

growth less than -1%. Alternatively, instead of using 1% and -1%, I also use 5% and -5% 

as the cutoff points.  

Table 13 shows the frequency and row percentage of strategic substitute firms and 

strategic complement firms for each industry growth stage. Panel A (Panel B) shows the 

frequency and percentage using 1% (5%) and -1% (-5%) for cutoff points. In both panels, 

the row percentages of strategic substitute firms and strategic complement firms are mostly 

close to 50%. Changing the cutoff points and adjusting the measurement window also do 

not significantly change the distribution. In other words, the proportion of strategic 

substitute firms and that of strategic complement firms in each stage do not differ 

significantly. Therefore, the distribution across two groups suggest that the classification 

of strategic substitute and strategic complement firms is not mainly determined by the 

industry growth.  
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Table 13. Frequency of strategic substitute and strategic complement firms by industry 

sales growth 

 

Panel A. Industry sales growth from quarter t-1 to t 

 

     

Strategic 

substitutes   

Strategic 

complements   Total 

  Stage   Freq Row%   Freq Row%   Freq Row% 

Cutoff: 

1% and 

-1% 

Growth   19,484 50%   19,381 50%   38,865 100% 

Maturity   1,650 51%   1,564 49%   3,214 100% 

Decline   4,832 49%   4,988 51%   9,820 100% 

  Total   25,966     25,933     51,899   

Cutoff: 

5% and 

-5% 

Growth   15,565 50%   15,764 50%   31,329 100% 

Maturity   7,632 51%   7,330 49%   14,962 100% 

Decline   2,769 49%   2,839 51%   5,608 100% 

  Total   25,966     25,933     51,899   

 

 

Panel B. Industry sales growth from quarter t-4 to t 

 

     

Strategic 

substitutes   

Strategic 

complements   Total 

  Stage   Freq Row%   Freq Row%   Freq Row% 

Cutoff: 

1% and 

-1% 

Growth   22,692 50%   22,686 50%   45,378 100% 

Maturity   788 49%   815 51%   1,603 100% 

Decline   2,486 51%   2,432 49%   4,918 100% 

  Total   25,966     25,933     51,899   

Cutoff: 

5% and 

-5% 

Growth   20,843 50%   20,908 50%   41,751 100% 

Maturity   3,680 51%   3,585 49%   7,265 100% 

Decline   1,443 50%   1,440 50%   2,883 100% 

  Total   25,966     25,933     51,899   

 
This table shows the frequency and row percentage of strategic substitute firms and strategic complement 

firms for each industry growth stage. The top portion of the table shows growth (industry sales growth >1%), 

maturity (-1%≤ industry sales growth ≤1%), and decline stage (industry sales growth <-1%) using 1% and -

1% as the cutoff points. The bottom portion of the table shows growth (industry sales growth >5%), maturity 

(-5%≤ industry sales growth ≤5%), and decline stage (industry sales growth <-5%) using 5% and -5% as the 

cutoff points. Panel A uses industry sales growth that is measured from quarter t-1 to t. Panel B uses industry 

sales growth that is measured from quarter t-4 to t. 
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5.10. Variation in sales forecast error by industry sales growth 

I additionally investigate how firms’ sales forecast error is different by industry 

growth or industry life cycle. Along the industry life cycle, the nature of competition could 

change and therefore, managers’ forecasting behavior is expected to change.  

During the growth stage, firms experience a rapid growth in sales but, at the same 

time, face a huge increase in competitors. On the one hand, firms may care less about 

competitors since they can earn high profits merely by holding their market share. Then 

managers might have less incentives to exploit forecasting devices to influence the 

competitive interactions with other firms. During this stage, it is ex-ante unclear how firms 

with different strategic interactions will issue sales forecasts. On the other hand, increasing 

number of competitors could intimidate firms so that firms turn their attentions to fighting 

off competitors. In such cases, firms could make use of forecasts more strategically, that 

is, issuing more optimistic forecasts for strategic substitute firms and pessimistic forecasts 

for strategic complement firms. 

When firms or industries become mature, firms’ sales growth slows down and the 

intensity of rivalry increases. Because firms cannot continue historical sales growth by 

maintaining current market share, firms might attempt to steal competitors’ market shares. 

Competition will be more aggressive and retaliation by competitors is more likely to occur 

during the maturity stage. Price, service, and promotional competitions are more common 

and firms need to reestablish their assumptions toward competitors’ moves (Porter, 1998). 

Even firms that used to compete in strategic substitutes are likely to change their 

competition styles to strategic complements, that is, matching competitors’ aggressive 

moves. Therefore, I expect that both strategic complement and substitute firms are more 
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likely to issue pessimistic forecasts not only because firms experience slower sales growth 

but also because firms try to lower competition amid aggressive environment.   

During the decline stage, firms face sales declines and have greater uncertainty 

about future demand. Even though an industry declines, firms may still be viable if they 

can defend their positions from competitors (Porter, 1998). For remaining firms, their 

competitive strategy could be more important to maintain their position in the industry. 

Therefore, firms are more likely to issue sales guidance strategically to maintain their 

position. I expect that strategic complement firms will issue more pessimistic forecasts and 

strategic substitute firms will issue more optimistic forecasts so that firms can induce 

competitors to move less aggressively.  

Using the definitions of growth, maturity, and decline stages in the previous section, 

I test how the industry life cycle affects firms’ sales forecast bias. Table 14 shows the 

results using 1% and -1% as the cutoff points. The results for growth stage are presented 

in Panel A, the results for maturity stage are presented in Panel B, and the results for decline 

stage are presented in Panel C.  

In Panel A, CSM has a significantly negative coefficient and CSM+SC*CSM also 

has a significantly negative coefficient in column (3), indicating that stronger strategic 

substitute firms issue more optimistic forecasts and stronger strategic complement firms 

issue more pessimistic forecasts when their industries are growing. These findings suggest 

that increasing number of rivals make firms use forecasting strategies more strategically.  

In Panel B, CSM has significantly positive coefficients in all three columns and 

CSM+SC*CSM has a significantly negative coefficient in column (2), indicating that 

stronger strategic substitute and complement firms issue more pessimistic sales forecasts 
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in mature industries. More pessimistic forecasts from firms with stronger competition 

suggest that firms have more incentives to lower competition when the market is in a steady 

state. 

In Panel C, CSM+SC*CSM has a significantly negative coefficient in all three 

columns, indicating that stronger strategic complement firms issue more pessimistic sales 

forecasts. These results could suggest that strategic complement firms anticipate more 

pessimistic future or use their sales forecasts more strategically when industries are 

declining.  
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Table 14. The effect of strategic competition on sales forecast error: Industry growth stage 

 

Panel A. Growing industry 

  (1) (2) (3) 

  Growth 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC - -0.005*** -0.001 0.002 

  (-3.48) (-0.75) (1.21) 

CSM - -0.001 -0.003 -0.022** 

  (-0.19) (-0.59) (-2.45) 

SC*CSM -/? -0.001 0.000 -0.003 

  (-0.07) (0.06) (-0.28) 

SIZE  -0.005*** -0.005*** -0.005*** 

  (-11.55) (-11.55) (-8.72) 

BTM  -0.005*** -0.005*** -0.011*** 

  (-3.22) (-3.24) (-5.01) 

LEVERAGE  -0.009*** -0.009*** -0.008* 

  (-3.23) (-3.13) (-1.86) 

LOSS  0.014*** 0.014*** 0.013*** 

  (10.42) (10.41) (7.12) 

SPECIAL  0.120*** 0.119*** 0.203*** 

  (2.71) (2.69) (3.54) 

AF  0.000* 0.000* 0.000*** 

  (1.82) (1.91) (2.74) 

EPSVOL  0.005*** 0.005*** 0.006*** 

  (5.20) (5.09) (4.42) 

EQUITY  -0.002*** -0.002*** -0.002*** 

  (-4.70) (-4.70) (-3.03) 

DEBT  0.001*** 0.001*** 0.001*** 

  (4.71) (4.60) (4.30) 

INST  -0.012*** -0.012*** -0.008*** 

  (-8.54) (-8.61) (-4.15) 

RET  -0.018*** -0.018*** -0.016*** 

  (-15.20) (-15.23) (-9.77) 

LITG  0.002 0.002 0.005 

  (0.72) (0.75) (1.19) 

Constant  0.038 0.033 0.038 

  (0.88) (0.78) (0.38) 

     

CSM+SC*CSM - -0.002 -0.002 -0.026*** 

  (-0.28) (-0.52) (-3.04) 

Adj R2  0.047 0.046 0.042 

Year/Qtr/Ind FE  yes yes yes 

Observations  38,865 38,865 20,272 
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Panel B. Mature industry 

  (1) (2) (3) 

  Maturity 

VARIABLES Exp CSM40qtr CSM20qtr CSMimport 

     

SC - -0.006 0.003 -0.014* 

  (-1.20) (0.56) (-1.82) 

CSM + 0.046** 0.038** 0.077** 

  (2.25) (2.35) (2.24) 

SC*CSM - -0.076** -0.077*** -0.094* 

  (-2.42) (-3.30) (-1.95) 

SIZE  0.001 0.000 -0.005* 

  (0.46) (0.31) (-1.87) 

BTM  -0.006 -0.007 -0.012 

  (-1.15) (-1.21) (-1.26) 

LEVERAGE  -0.022** -0.022** -0.021 

  (-2.12) (-2.09) (-1.22) 

LOSS  0.009* 0.009 0.017** 

  (1.67) (1.54) (1.98) 

SPECIAL  -0.278 -0.278 -0.307 

  (-1.60) (-1.61) (-1.30) 

AF  -0.001* -0.001* 0.000 

  (-1.92) (-1.85) (0.39) 

EPSVOL  -0.001 -0.001 0.005 

  (-0.24) (-0.30) (0.98) 

EQUITY  -0.001 -0.001 -0.001 

  (-0.42) (-0.37) (-0.26) 

DEBT  0.000 0.000 0.001 

  (0.31) (0.22) (0.65) 

INST  -0.023*** -0.023*** -0.024*** 

  (-4.41) (-4.27) (-2.85) 

RET  -0.017*** -0.017*** -0.020*** 

  (-3.67) (-3.66) (-2.63) 

LITG  -0.020* -0.020* 0.003 

  (-1.78) (-1.81) (0.18) 

Constant  -0.011 -0.012 0.032 

  (-0.20) (-0.22) (0.49) 

     

CSM+SC*CSM - -0.030 -0.040** -0.017 

  (-1.25) (-2.31) (-0.51) 

Adj R2  0.070 0.071 0.053 

Year/Qtr/Ind FE  yes yes yes 

Observations  3,214 3,214 1,500 
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Panel C. Declining industry 

   (1) (2) (3) 

   Decline 

VARIABLES Exp  CSM40qtr CSM20qtr CSMimport 

      

SC -  -0.001 0.001 -0.000 

   (-0.35) (0.32) (-0.02) 

CSM -  0.012 0.017* 0.030 

   (0.95) (1.79) (1.63) 

SC*CSM -/?  -0.044** -0.036*** -0.098*** 

   (-2.35) (-2.65) (-3.82) 

SIZE   -0.005*** -0.005*** -0.006*** 

   (-5.58) (-5.65) (-4.34) 

BTM   0.001 0.001 -0.002 

   (0.35) (0.21) (-0.34) 

LEVERAGE   -0.005 -0.004 -0.003 

   (-0.81) (-0.70) (-0.32) 

LOSS   0.021*** 0.021*** 0.025*** 

   (6.99) (6.96) (6.03) 

SPECIAL   -0.078 -0.077 0.177 

   (-0.72) (-0.72) (1.23) 

AF   0.000 0.000 0.000 

   (0.04) (0.12) (0.84) 

EPSVOL   0.007*** 0.007*** 0.008*** 

   (3.48) (3.40) (2.92) 

EQUITY   -0.000 -0.000 -0.000 

   (-0.26) (-0.36) (-0.41) 

DEBT   0.001** 0.001** 0.001** 

   (2.39) (2.35) (2.33) 

INST   -0.010*** -0.010*** -0.013*** 

   (-3.14) (-3.12) (-2.95) 

RET   -0.028*** -0.028*** -0.026*** 

   (-9.54) (-9.63) (-6.52) 

LITG   -0.015** -0.015** -0.023** 

   (-2.03) (-1.99) (-2.47) 

Constant   0.069 0.068 0.078 

   (1.40) (1.37) (1.49) 

      

CSM+SC*CSM -  -0.031** -0.019** -0.067*** 

   (-2.37) (-1.97) (-3.89) 

Adj R2   0.085 0.085 0.086 

Year/Qtr/Ind FE   yes yes yes 

Observations   9,820 9,820 5,347 

      
These tables present the OLS regression results of the following model: 

𝐹𝐸𝑖,𝑡 = 𝛽0 + 𝛽1𝑆𝐶𝑖,𝑡 + 𝛽2𝐶𝑆𝑀𝑖,𝑡 + 𝛽3𝑆𝐶𝑖,𝑡 ∗ 𝐶𝑆𝑀𝑖,𝑡 + ∑𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜀𝑖,𝑡                (1)       

 

FEi,t is the sales forecast error, which is the firm’s annual sale forecast minus the actual, scaled by the previous 

quarter’s total assets. For SC and CSM, I use the matching pairs (i.e., SC40qtr and CSM40qtr in column (1); 

SC20qtr and CSM20qtr in column (2); SCimport and CSMimport in column (3)). CSM40qtr (CSM20qtr) is 
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the correlation coefficient between 𝛥𝑁𝐼𝑓 /𝛥𝑆𝑎𝑙𝑒𝑠𝑓  and 𝛥𝑆𝑎𝑙𝑒𝑠𝑐  over the prior 40 (20) quarters where f 

indicates the firm and c indicates rivals. CSMimport is the correlation coefficient between 𝛥𝑁𝐼𝑓/𝛥𝑆𝑎𝑙𝑒𝑠𝑓 

and (𝛥𝑆𝑎𝑙𝑒𝑠𝑐 + 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐 ) over the prior 40 quarters where 𝛥𝐼𝑚𝑝𝑜𝑟𝑡𝑐  is the changes in imports from 

foreign rivals. SC is an indicator variable that is equal to 1 if CSM>0 and 0 if CSM<0. Other variables are 

defined in Appendix. The estimated coefficients and t-statistics for CSM +SC*CSM are separately presented 

in the table. 

 

Panel A shows the results for growing industries (industry sales growth >1%). Panel B shows the results for 

mature industries (-1%≤ industry sales growth ≤1%). Panel C shows the results for declining industries 

(industry sales growth <-1%).  

 

***, **, * indicate statistical significance at the 1%, 5%, and 10% levels (two-tailed), respectively.  
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CHAPTER 6 

CONCLUSION 

 

This paper examines the effect of firms’ strategic competition on sales forecast 

biases. Specifically, I examine whether firms issue more optimistic or pessimistic sales 

forecasts if they compete as strategic substitutes or complements. I also investigate whether 

sales forecast biases differ for firm-specific and industry-wide shocks. I use firms’ sales 

forecasts from the I/B/E/S Guidance between 2000 and 2018 and measure firms’ strategic 

competition following Sundaram et al. (1996).  

I find that strategic complement firms issue more pessimistic sales forecasts than 

strategic substitute firms. I also show that stronger strategic complement firms issue more 

pessimistic forecasts. Moreover, this pessimism is stronger for long-term than short-term 

forecasts, suggesting that long-term forecasts are issued more strategically.  

When industries have a greater proportion of firm-specific shocks, I find that 

stronger strategic complement firms are more likely to issue pessimistic forecasts than 

stronger strategic substitute firms. However, when industries have a greater proportion of 

industry-wide shocks, both stronger strategic substitute and complement firms are more 

likely to issue pessimistic forecasts than those with less competition intensity. Additionally, 

I find that strategic complement firms affected by a positive firm-specific shock tend to 

issue more pessimistic sales forecasts, suggesting that strategic complement firms have 

greater incentives to suppress competition when rivals are likely to match high sales from 

the positive firm-specific shock. Using the Broad Dollar Index as an exogenous common 

shock on industries, I find that both types of firms with unfavorable industry shocks tend 

to issue more pessimistic forecasts if the industry has unfavorable shock. 
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Overall, this paper shows that firms’ optimism or pessimism in sales forecasts can 

partly be explained by how they compete with rivals. In other words, strategic competition 

underlies firms’ forecasting strategy. Furthermore, this study has implications for other 

types of disclosures. For instance, strategic competition could explain firms’ strategic 

optimism or pessimism in mandatory disclosures, other forward-looking statements, or 

long-term growth forecasts. This paper also opens the door for follow-up studies that could 

examine how various characteristics (e.g., timeliness, disaggregation, etc.) of disclosures 

are associated with firms’ strategic competition.  
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APPENDIX A 

VARIABLE DEFINITION 

 

 

Variable Name   Description 

      

FE   
The firm’s annual sale forecast minus the actual, scaled by the 

previous quarter’s total assets.  

      

CSM   

Competitive strategy measure following Sundaram et al. (1996) 

that defines industry using the 4-digit SIC code. CSM40qtr, 

CSM20qtr, and CSMimport are used for CSM.  

      

SC   

An indicator variable that is equal to one if the corresponding 

CSM is greater than zero and zero if CSM is less than zero. 

SC40qtr, SC20qtr, and SCimport are used for SC. 

      

CSMhp   

Competitive strategy measure following Sundaram et al. (1996) 

but defines industry using Hoberg and Philips' (2010, 2016) 

product similarity. CSM40qtr and CSM20qtr are used for 

CSMhp.  

      

SChp   

An indicator variable that is equal to one if the corresponding 

CSMhp is greater than zero and zero if CSMhp is less than zero. 

SC40qtr and SC20qtr are used for SChp. 

      

CSM40qtr   

The correlation between ratio of change in the firm's own net 

income to change in its own net sales and the change in the 

rivals' net sales over the prior 40 quarters. For rivals’ net sales, 

net sales of all the firms in the same industry (excluding the firm) 

are aggregated in the same quarter. 

      

SC40qtr   
An indicator variable that is equal to one if CSM40qtr is greater 

than zero and zero if CSM40qtr is less than zero.  

      

CSM20qtr   

The correlation between ratio of change in the firm's own net 

income to change in its own net sales and the change in the 

rivals' net sales over the prior 20 quarters. For rivals’ net sales, 

net sales of all the firms in the same industry (excluding the firm) 

are aggregated. For rivals’ net sales, net sales of all the firms in 

the same industry (excluding the firm) are aggregated in the 

same quarter. 
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SC20qtr   
An indicator variable that is equal to one if CSM20qtr is greater 

than zero and zero if CSM20qtr is less than zero.  

      

CSMimport   

The correlation between ratio of change in the firm's own net 

income to change in its own net sales and the change in the 

rivals' net sales and imports over the prior 40 quarters. For rivals’ 

net sales, net sales of all the firms in the same industry 

(excluding the firm) are aggregated. The change in imports are 

the change in total imported value in each industry. 

      

SCimport   
An indicator variable that is equal to one if CSMimport is greater 

than zero and zero if CSMimport is less than zero.  

      

SIZE   The natural log of total assets. 

      

BTM   Book value of equity divided by market value of equity. 

      

LEVERAGE   The total debt divided by the total assets. 

      

EPSVOL   
The standard deviation of the firm’s earnings over the previous 

12 quarters. 

      

LOSS   
An indicator variable that equals one if the firm's earnings is less 

than zero, and zero otherwise.  

      

SPI   The special items from Compustat, scaled by the total assets. 

      

RET   
The past 12-month return adjusted for the value-weighted 

market return. 

      

ISSUE   
The natural logarithm of the equity issuance amount during the 

year. 

      

DEBT   
The natural logarithm of the debt issuance amount during the 

year. 

      

INST   
The percentage of the firm's shares held by institutional 

investors. 

      

AF   The number of analysts following the firm. 

      

LITG   
An indicator variable that equals one if a firm was sued in the 

previous year, and zero otherwise. 
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SalesChange   

  

(𝑥𝑖𝑡 − �̅�𝑖)/𝑠𝑖, where 𝑥𝑖𝑡 is the first difference of the log of firm 

i’s sales in quarter t, �̅�𝑖 is the sample mean, and 𝑠𝑖 is the sample 

standard deviation. 

  

DISCSALES   
An indicator variable that is equal to one if the firm issues a sales 

forecast in quarter t and zero otherwise. 

      

DISCNUM   
The number of different types of forecasts (e.g., earnings, sales, 

gross margin forecasts, etc.) issued by the firm in quarter t. 

   

COST_FE   

The difference between sales forecast error and EBIT forecast 

error where sales forecasts error is the firm’s annual sale forecast 

minus the actual and EBIT forecasts error is the firm’s annual 

EBIT forecast minus the actual, both scaled by the previous 

quarter’s total assets.  

      

EARN_FE   
EPS forecast error, which is EPS forecast minus the actual, 

multiplied by the number of shares outstanding. 

   

MFREV  
Management sales forecast minus the latest analyst forecast, 

scaled by the previous quarter’s total assets. 

   

PREMFREV  
The aggregation of all the previous sales forecasts issued by 

rivals in the same 4-digit SIC industry. 

 


