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Recent debates regarding theories of strategic decision making have attempted to 

limit the application of real options theory to only those decisions where uncertainty is 

exogenous and time horizons are fixed.  Many projects in a corporate setting do not fit 

this exclusive definition, so real options theory must either be restricted to a particular 

context or expanded to accommodate these problems.  Rather than restrict the theory, this 

paper tries to expand real options theory to incorporate managerial behavior and thus 

attempts to resolve the problems with real options theory.  To do so, this dissertation 

incorporates aspiration theory into real options theory to develop a behaviorally based 

perspective of option identification, development, and execution.  For an empirical 

context, this research used a subfield of the telecommunications industry from 1996 

through 2004.  The study separated competitors in this market into two subgroups to 

highlight behavioral differences between groups.  To highlight the importance and 

dynamics of entrepreneurial market entry, this dissertation divided the industry into two 
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origin-based groups.  This study found interesting behaviors based on the histories of the 

firms considered.  Rather than support within group differences, this study found 

aspirations have a consistent influence on option purchase and market entry.  While the 

effects of aspiration differences appear homogenous across groups, some results suggest 

that firms imitate within these groups.  In addition, the firms position relative to other 

firms in the industry influences its tendency to purchase options and enter markets. 



1 

CHAPTER 1 
INTRODUCTION 

Since March and Simon (1958), organization researchers have sought concise, 

formal techniques to describe managerial decision making which explicitly incorporate 

the behavioral tendencies of the managers involved.  One of the most difficult challenges 

in developing a theory that describes decision making is incorporating managerial 

perceptions of uncertainty.  Environmental uncertainty unsettles the mental models 

managers use to frame the environment and complicates theorizing.  To date, two 

approaches have emerged which hold promise for a more complete theory, 

institutional/learning theory and real options theory. 

Institutional and learning theories are based on the observation that environmental 

uncertainty leads firms to imitate other firms (DiMaggio & Powell, 1983; Greve, 1998a; 

Haveman, 1993; Henisz & Delios, 2001).  When in an uncertain and changing 

environment, firms adjust for risk increases by following strategies which have already 

been attempted by competitor firms.  Ultimately then, firms compensate for uncertainty 

by following similar strategies and gauging their success relative to their competitors.  

These theories have found that external factors moderate the tendency for firms to borrow 

strategies from one another, one of which is performance relative to an internally defined 

aspiration level.  Firms tend to change strategies as performance fluctuates around the 

aspiration (Greve, 2003a; Massini, Lewin, & Greve, 2005), a finding consistent with The 

Behavioral Theory of the Firm (Cyert & March, 1963).  However, while learning and 

institutional theories have grown in theoretical importance and found empirical support, 



2 

 

these theories do not offer a prescriptive assessment of the decision making process nor 

do they provide a basis for extending the theoretical domain to incorporate between-firm 

differences.  For instance, while research shows that search behavior increases as 

performance falls below aspiration level, there are few studies to suggest that 

performance influences how the firm invests the results of search.  Furthermore, while 

aspirations are defined both internally and externally, there have been no suggestions as 

yet for what managers can do to influence the process of their formation.  Learning from 

performance feedback is an important theoretical domain, but it lacks formalization and 

the ability to describe incremental investments.  Another recent development in the 

managerial decision making literature, real options theory, might provide a way to bridge 

these gaps. 

Real options theory explicitly incorporates an investment’s uncertainty.  The 

application of real options theory to corporate decision making provides scholars a 

concise way to devolve decisions into discrete packets.  The theory provides a simple 

conceptual way to divide decisions into steps, each of which is an option or choice which 

can be ignored, deferred, or executed.  The theory has its roots in the finance literature 

and provides the ability to frame decisions as discrete choices in much the same way as a 

financial option provide the holder with the ability to take discrete action.  Real options 

theory has proven versatile enough for researchers to frame the minutest decisions or the 

grandest corporate scheme as a management choice similar to a financial option (Kogut, 

1991; Kogut & Kulatilaka, 2001).  Real options theory incorporates the risk and 

uncertainty associated with the decision, a property that is lost in traditional net present 

value analysis, and it has encouraged cross-disciplinary research in the literatures on 
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economics (Dixit, 1992; Teisberg, 1993), finance (Trigeorgis, 1993) and management 

(McGrath, 1997). 

However, while the theorizing of real options has grown to incorporate many 

different corporate strategies such as preempting market competitors (Miller & Folta, 

2002) or research and development (McGrath, Ferrier, & Mendelow, 2004), the theory is 

still disconnected from the sociology of firm decision making and search behavior.  There 

has been no explicit work that looks at the biases of management or other organizational 

problems in the use of real options both as a practical and as a theoretical tool.  It is not 

clear if the process of option purchase changes as the performance of the firm changes.  

In addition, real options theory suggests that as uncertainty in the environment increases, 

the options of the firm should increase in value, but the context under which managers 

evaluate options is not incorporated in the theory. 

In short, this theory is underdeveloped, but it is underdeveloped in some very 

particular ways.  Most approaches to the theory focus on the economic choices involved 

in executing or striking a real option while generally ignoring the more social and 

behavioral components of firm-level decision making.  As such, the theory cannot be 

used to model corporate decision making, in its current state it can only be used to 

describe very precisely defined decisions, such as acquisitions or research projects.  

While real options theory has incredible potential, it has not yet been developed enough 

to create a theoretical link between the basis of firm strategy, resources, and the 

application of those resources to decision making, real options.  Until the theory is 

refined to incorporate a link from real options to a firm’s underlying resources, real 

options theory will continue to offer little in the way of practical help to managers and lay 
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exposed for theoretical criticism (Adner & Levinthal, 2004) because it simplifies reality 

in some troubling ways.  

This paper creates this link by incorporating aspirations theory, drawn from the 

behavioral theory of the firm, to explain under what circumstances firms extract strategic 

options from their resource stocks and how environmental uncertainty changes this 

choice.  The theory presented here holds that as the firm fails to live up to its aspirations, 

managers look for more ways to employ the firm’s internal resources.  A firm’s relative 

performance drives its efforts to find and develop strategic options, a behavior known as 

search.  As search increases, the likelihood of a firm discovering a new strategic option 

increases.  These options then create a pool of potential strategic actions which are the 

basis for considering strategic alternatives in the decision making process. 

Aspirations then further influence the striking or execution of strategic options by 

influencing managerial risk tolerance and performance expectations.  These thresholds 

represent a) the manager’s preference for one option over another and b) the manager’s 

preference for taking any strategic action. 

This paper will expand real options theory by incorporating a behavioral theory that 

offers a link between firm resources and management’s need to grasp for the brass ring of 

success.  The theory presented here will explicitly incorporate environmental uncertainty 

and managerial perception of uncertainty to generate a more robust explanation of not 

only how behavior changes around the aspiration level but how uncertainty changes the 

behavior of firms with regards to their strategic option. 

This chapter will begin with a discussion of real options and the current state of 

research in one of the most cross-disciplinary theories since Prospect Theory used 
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psychology to revolutionize the economics and finance literature (Kannaman and 

Tversky, 1979).  Following an examination of real options, the causes of aspiration levels 

and their influence on real option creation will be examined in greater detail.  Finally, this 

chapter will summarize, by incorporating other research, a process governing how firms 

take options created through search and move them to execution. 

Real Options 

Bowman and Hurry (1993) first conceptualized corporate strategy through an 

option-based perspective.  In their model, an option confers preferential access to an 

opportunity for investment choice.  In other words, an option provides to its holder the 

right and ready access to strategic assets and choices.  Options can be held to be 

exercised at a later date or disregarded.  Options, like decisions, can be as mundane to 

management as the ability to change maintenance schedules or as strategic as entering a 

completely new market.  All decisions within a firm can be characterized as an option 

and the firm itself can be characterized as a collection of strategic options of varying 

value. 

The first step in modeling strategy using real options theory is identifying how 

options are created.  Until management seeks to find new options, strategic options exist 

as shadow options within the firm.  A shadow option is any possible combination of 

resources within the firm.  Importantly, these combinations do not necessarily have a 

positive expected payoff.  Not all options are profitable or even sensible.  This horde of 

possible resource combinations creates a near endless portfolio of possible firm 

behaviors.  However, only firms with valuable resources will have valuable options; the 

value of the firm derives from the value of this unique combination of options.  However, 

determining the constituent parts of this valuation is a serious problem for researchers, 
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but this limitation can be addressed by examining the constituent parts of an option, real 

or otherwise. 

As with any theory borrowed from another field, financial economics in this case, 

the theory must be adapted to be applicable to management theory.  Although real 

options explicitly accounts for the uncertainty and risk implied in any decision, several 

characteristics of financial option theory do not easily translate to real options.  First, 

financial options have a fixed date at which the option is no longer valuable, its 

expiration date.  Real options do not have a fixed expiration date, managers must 

decipher information from the external market and internal corporate circumstances when 

the value of the option is about to expire.  Because the expiration date of an option, and 

thus its value, depends on the perceptions of management, the use of real options as a 

management tool can lead to escalation of commitment (Adner & Levinthal, 2004). 

The second major problem with applying real options to managerial decision 

making was suggested by Adner & Levinthal (2004).  Uncertainty is one of the key 

components of pricing an option.  However, unlike environmental uncertainty, how much 

uncertainty an option contains is determined by the perceptions of management.  Because 

the uncertainty of the option is determined before the option is purchased, theories that 

seek to explain option purchase need to suggest a way that managerial perceptions 

influence decision making. 

The third major problem, connected with the first two, is estimating the price of the 

real option.  Although managers use a logic that is consistent with real options by 

approaching decisions in incremental and discrete steps (McGrath & Nerkar, 2004), 

managers tend to systematically undervalue the real options within their firm.  The 
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intuitive nature of option valuation leads managers to incorrectly frame their costs.  This 

incorrect valuation leads managers to assume that any particular real option will cost less 

than it actually will, payout more than it actually will, and is less risky than it actually is 

(Miller & Shapira, 2004).  Thus, managers tend to display a self-serving or optimistic 

bias in option valuation.  In short, the problems with applying real options theory to the 

practice of management rests on the behavioral assumptions of the managers involved.  

Under-pricing and escalation of commitment are both behavioral characteristics of 

managers, and both are largely ignored in the real options literature.  A more complete 

theory of real options will incorporate these managerial biases, and this paper suggests 

one mechanism for doing so, aspirations theory. 

Aspirations 

Aspirations were first developed by March and Simon (1958) and later Cyert and 

March (1963).  Within their behavioral theory of the firm, they noted that firm 

management tends to express a preference for a particular performance level and this 

performance level seems to be persistently greater than zero.  In short, management 

desires projects that are not just positive net present value, but projects that are 

significantly greater than zero net present value.  The level they wish to obtain is a 

sociological comfort level of profits referred to as the firm’s aspiration level.  Aspiration 

levels are the borderline between perceived success and failure and denote the starting 

point of doubt and conflict in decision making (Greve, 1998b).  The difference between 

realized performance and the aspiration level is attainment discrepancy (Lant, 1992).  

Managers set their aspirations, or success requirements, from a project through aspiration 

formation. 
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Aspirations are determined by three primary factors.  The first, suggested by Cyert, 

March, and other researchers (Glynn, Lant, & Mezias, 1991; Greve, 2002; Wilsted & 

Hand, 1974), is past performance levels.  Managers would prefer to earn as much on any 

new project as they earned on past projects.  Thus, matching or exceeding historical 

performance becomes a goal within the organization. 

The second determinate of managerial preferred performance, as suggested by 

Greve (1998b), are the performance levels of comparative firms.  If the profit structure of 

an industry is changing or consumer tastes are shifting radically, the firm’s historical 

aspiration level may no longer be appropriate.  In these situations, managers tend to focus 

their attention on the performance of competitors.  If competitors are earning returns or 

achieving market share consistent with the focal firm, the firm will not experience as 

much attainment discrepancy.  Not only do managers seek to earn returns at historical 

levels, but they also desire returns consistent with competitor returns. 

Figure 1-1 suggests a third source of relevant performance objectives.  In the 

absence of publicly available performance, firm aspirations will be driven by comparing 

market positions to competitors.  In short, firms will seek to reduce attainment 

discrepancy by mimicking the investments of competitors.  In the absence of 

performance, firms use other visible success criteria to determine an aspiration (Greve, 

2002).  When managers cannot discern the outcomes of competitors’ strategies, they will 

try to mimic these strategies to maintain competitive parity.  This will increase the 

likelihood managers will perform as well if not better than their nearest competitors once 

information does become available. 
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The management’s cognitive models determine which firms are imitated and which 

are ignored.  These groups are developed around firms that are visible to mangers (Reger 

& Huff, 1993) or dominate in an industry (Haunschild & Miner, 1997).  This paper will 

suggest that in this particular context, firms will tend to display a tendency towards 

homogeneity and this similarity is due to the cognitive models developed by managers.  

The uncertainty in the environment forces managers to look more at the traits of their 

competitors than the prestige of market competitors.  Greve (1996; 1998b) suggested 

organization change and geographic proximity encourages firms to imitate one another 

under new market conditions.  He argues that learning from other firms is easier when 

those firms are proximal competitors.  However, Greve’s (1998b) supported hypotheses 

do not really speak to similarity between firms within the industry, only their level of 

contact and the characteristics of the market.  If managers are concerned with maintaining 

performance parity with similar firms, their behaviors should reflect a bias towards 

similarity seeking with firms of similar size, origin, and market presence.  This paper 

suggests that managers will not be as concerned with firms in the same markets as they 

will with firms in a similar resource position.  These similar resource positions should 

derive from the firm’s origin, whether it is entrepreneurial or a preexisting established 

firm.  This suggestion is an extension to the behavioral models which have heretofore 

focused on how firms adjust to their position within an entire industry instead of within 

groups.  This paper will suggest that organizations imitate the behavior of similar firms 

and will suggest that similarity between firms in terms of origin will encourage imitation 

in the absence of other performance information. 
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This argument echoes Haveman (1993) who observed mimetic behavior among 

firms.  Her sample looked at established savings and loan corporations in California.  

While isolating one kind of entry decision in one kind of firm, she found that firms in one 

industry followed the best performing firms into new market segments.  This paper 

suggests that only when the environment offers no relevant goal information do firms 

engage in explicit mimetic investment behavior such as the ones modeled in this study.  

Thus, this paper’s theory borrows more from the managerial/cognitive perspective 

offered by Greve (Greve, 2000; Greve & Taylor, 2000) than the institutional pressure 

perspective developed by Haveman (1992; 1993). 

This paper argues that firms are influenced by more than the institutional pressures 

that encourage homogeneity (Greve, 2003b).  As historical levels become more difficult 

to achieve and less relevant to the industry context, managers seek other sources of 

performance information ultimately relying solely on the behavior of competitor firms.  

Managers have limited ability to conceptualize the entire competitive dynamics within an 

industry and will engage in more and more simplifying behavior as the industry becomes 

more difficult to interpret.  By combining real options theory with managerial decision 

making, this paper provides a systematic model of how the firm’s prior performance 

influences not only the creation of new options but also how those options are 

implemented.  It suggests how uncertainty changes this process, and is a first step 

towards integrating research on managerial cognition which focuses on process learning, 

the resource based view which emphasizes the importance of idiosyncratic historical 

paths and their role in performance heterogeneity, and aspiration theory which describes 

the firm’s motivation and tendencies. 
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The dissertation, to follow, is the first model in the literature to suggest the 

importance of aspirations in real option search, option pooling and option execution.  The 

study’s model is depicted in Figure 1.1.  The first step in developing this model is 

incorporating the importance of information, and lack there of, into aspirations theory.  

This is the objective of Chapter 2.  Aspirations motivate the firm’s tendency to look for 

new uses of the firm’s resources.  When the market does not provide enough information 

to support aspiration formation, firms will define their aspirations in terms of other firms, 

a tendency that limits search and creates homogeneity among competitors.  The third 

chapter will suggest why aspirations are the missing link in real options research and how 

the explicit incorporation of The Behavioral Theory of the Firm (Cyert & March, 1963) 

can inform the application of real options theory and create a more unified theory of 

managerial decisions resulting from resource stocks.  The theory is tested in the 

telecommunications industry by comparing two groups of new market entrants, 

entrepreneurial firms and established entrants, to derive aspiration differences which 

motivate market behavior differences.



 

 

12

 

 

Figure 1-1.  The Proposed Theoretical Model.  Attainment discrepancy leads to changes in search and the tendency to execute 
strategic options.
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CHAPTER 2 
ASPIRATIONS 

Aspirations theory was developed by Cyert and March in 1963.  This theory has 

survived several shifts in research attention and underscores a very basic principle of 

organization behavior: failure and success always depend on the context in which they 

are considered.  When making evaluative judgments about success and failure, people 

have specific reference points they use to decide whether an outcome was a success or 

failure.  How people feel about success and where they set the explicit cutoff point for 

what determines failure depends on the information they consider important when they 

are making the determination. 

A basic principle now, but this theory followed close behind March and Simon’s 

(1958) work suggesting that individuals are not perfectly rational in the economics sense 

of the word, where decision makers with full information and zero transaction costs must 

fairly incorporate all information and choose dispassionately between alternatives.1  

Instead, March’s work asserted that people are not completely rational; they are 

boundedly rational.  Individuals only search within a particular region, one that is 

familiar to them, and they stop search when they find a solution to their problems which 

is just good enough.  People generally do not arrive at the optimal solution to any 

particular problem; instead they balance off the possibility of finding something better by 

continuing to search.  In the end, people economize and arrive at solutions which are 

                                                 
1 The framing of economics literature as a system of specifiable variables contrasts with March and Simon 
who emphasize the impossibility of specifying the system even for a decision making with the most 
complete information in the game and massive quantities of time to make the decision. 
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locally optimum and most likely globally suboptimum.  Cyert and March took this local 

maximizing principle and applied it to management decisions to investigate what the 

principle would mean for the market behavior of firms.  They concluded that the 

application of a satisficing or locally optimizing principle to managers within the firm 

may speak to why firm performance seems to be remarkably consistent from one quarter 

to the next (Greve, 1998b). 

The firm’s managers determine the level at which the firm is performing 

acceptably, the point where the firm should be performing.  Managers generate this 

acceptable value for performance and then mark everything against this value.  This 

acceptable value, also called an aspiration, is the yardstick against which the firm’s 

efforts are measured.  Of course, the particular aspiration for any given period changes 

depending on the context.  If the firm has been performing particularly well, the 

aspiration moves up and similarly it slides down if the firm has been underperforming.  

Managers grow expectant of further success just as they can grow complacent about 

failure.  In recent years, the scholarly interest in aspirations has increased (e.g. Baum & 

Lant, 2003; Chen, 2003; Greve, 2003a).  Scholars have identified what particular pieces 

of information managers use to set aspirations, what causes aspirations to adjust and at 

what speed they adjust.   

However, although aspirations theory has recently enjoyed considerable attention 

in the organizational learning literature, studies have not yet examined what managers do 

in the absence of relevant performance information for use in setting goals.  Without 

performance information, how do managers set their aspiration level? Do they change it 

at all?  Studies of industries following a discontinuous change have suggested that firms 
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tend to cope with this change by copying the behavioral patterns of other firms, most 

notably large firms, but the motivations for this process have not been developed.  The 

importance of where managers get their information is particularly relevant now that 

environmental uncertainty in most industries seems to be increasing (D'Aveni & Gunther, 

1994). 

This chapter will explore the aspiration theory literature and construct a theory of 

aspirations under uncertainty in the absence of relevant performance information.  The 

absence of performance information drives firms to look at other for performance 

information.  This external comparison is based on several factors, one of which is 

similar history.  It will begin with a discussion of information and aspiration formation.  

Following this development, the chapter will discuss the process through which 

aspirations change and how innovation influences this process.  Finally, the chapter will 

discuss how aspirations influence organizational search routines and its implication for 

the overall theory. 

Aspirations and Information 

While the idea of an aspiration is motivationally very similar to a goal, it is not 

shaped in the same way as the goals often discussed in motivation theory (Locke, Saari, 

Shaw, & Latham, 1981).  While a goal is individually created or assigned, aspirations 

represent the compromise between political sub-parties within the organization.  

Aspirations are socially constructed through tacit agreement among the dominant 

collation.  It is a process that is largely formalized by organizational processes and 

primarily, although not entirely, outside management’s control.  Aspirations are 

influential within an organization and shape behavior, they create motivation for actors 

within the organization and shape decision processes.  However, they are not the same as 
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individual goals.  Other studies use goal and aspiration interchangeably (Lant & 

Montgomery, 1987; Lant, 1992) as will I.  However, it is important to remember that 

aspirations are created at the organization level not at the individual level (Cyert & 

March, 1963). 

Aspirations are the organization’s general consensus for an acceptable performance 

level.  Firms tend to focus on particular pieces of information from the general 

environment.  For instance, when the chairman of American Express was replaced with 

James Robinson, earnings had begun to deteriorate.  Morale at the company suffered 

greatly when the firm failed to report income growth for the first time in 29 years 

(Grossman, 1987).  This was an arbitrary goal, but one formalized by social processes 

within the organization and referred to internally as “The Record.”  McDonalds 

Restaurants, who experienced a similar decline in 2002 and recognized its first ever 

quarterly loss, also suffered great shifts in morale even though the survival of the 

company was not in jeopardy (Doonar, 2004). 

The concept of how managers approach an aspiration is not very complex; 

organizations have a performance objective.  Because managerial decision making is 

characterized by bounded rationality, the managers within an organization use a heuristic 

to find a goal quickly that is just sufficient to express the multiple objectives of the firm, 

a principle known as satisificing.  They need a quick way to understand relative 

performance.  The use of an aspiration level is just the application of heuristics to the 

evaluation of performance.  The organization’s goals are primarily derived from two 

different sources which together form the socially constructed aspiration level.2 

                                                 
2 Greve specifies direct learning as a third option in his 2003 book.  I do not discuss direct learning here 
because it is not particularly relevant in a context where performance information is not available.  In 
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The first source of relevant performance information is the organizations past 

performance (Cyert & March, 1963).  Organizations that have been able to perform at a 

high level for a long time will normally wish to maintain that performance level and this 

performance level will become their objective.  For organizations who are solely 

concerned with maintaining their historical aspiration level, such as American Express, 

the performance of other firms is not an important factor.  Provided that the firm can 

consistently perform at a level equal to its aspiration level, it will not trouble itself with 

how well or how badly other organizations are performing.  Using prior performance as a 

basis for aspiration formation is one of the bases for organizational inertia.  Organizations 

will not change their operating procedures if they are not motivated to change by poor 

performance relative to their aspiration level.  It is when the organization is unable to 

maintain its prior performance that it begins to look at the performance of other 

organizations (Greve, 2003b). 

The second source of performance information is the performance of other firms in 

the industry.  Research suggests that organizations form comparison groups from 

competing firms to evaluate their performance.  Greve (1998b) has shown that 

organizations display a lower tendency to undertake risky behaviors as their performance 

approaches that of geographically-local firms.  The performance of similarly sized firms 

also motivates aspirations as does the presence of a parent corporation mandating certain 

performance standards (Greve, 1998b).  In short, instead of looking at all possible 

competitive organizations in the market, firms seem to pay more attention to the 

strategies of organizations much like themselves.  Organizations frequently form a 
                                                                                                                                                 
addition, this omission maintains clarity and avoids delving into an aspiration source that is not well 
understood. 
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reference group of important performance-relevant firms from the organizations in their 

social group.  Firms monitor reference organizations and managers are able to recite their 

characteristics and results (Reger & Huff, 1993). 

Research has confirmed the tendency of firms to continue to change strategies until 

their performance was consistent with firms within their social group (Bromiley, 1991; 

Greve, 1998b).  When the organization is investigating the performance of other firms, it 

will be less likely to undertake risky change in an effort to improve performance if its 

current performance is about average within its group.  Organizations display similar 

tendencies regarding their historical performance, and the tendency for firms to fixate on 

a social or historical aspiration or a mixture of the two, although moderated by the 

environment, appears to be idiosyncratic.  Firms balance between the two aspiration 

points depending on their absolute difference from each.  If firms are out-performing the 

industry, they may have a tendency to look internally while if they are performing at the 

same level historically but underperforming the industry, they may tend to focus on the 

industry (Greve, 2003). 

Generally, these aspirations are stated in terms of profits, but it has been shown that 

organizations seem to set aspiration levels based on other performance-related criteria 

(Greve & Taylor, 2000).  Setting aspiration levels using the two mechanisms outlined 

above assumes that organizations are able to define performance in a given context.  Not 

all markets offer verifiable performance information that can be used as a basis for 

comparison.  The early dot-com period and competition among private start-ups are but 

two examples of when performance information is not available and aspirations are based 

on other sources of information.  Particularly when entering new markets or when 
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innovations transform the market, the firm’s performance will need to be discussed in 

more qualitative terms. 

For example, the use of page views was a popular organizational performance 

measure during the Internet bubble of the late 1990s (Graham, Cannice, & Sayre, 2002).  

Even though this performance measure was not related to profits (Graham et al., 2002), 

organizations and analysts alike used this measure as a viable, simple and universal way 

to compare organizations within the industry.  In this context then, page-views became 

the performance measure, and they formed a foundation for comparison between firms. 

Thus, there is a form of the second aspiration mechanism which functions when 

organizations are unable to define performance or define a strategic path towards good 

performance.  In situations of high uncertainty, organizations and managers may not be 

able to define good performance nor lay out a clear path to success.  In such situations, 

the externally defined goal will be competitive parity.  Competitive parity in this context 

refers to a firm’s ability to respond to a competitive market action with a reaction of 

equal strength and effectiveness.  As an aspiration, competitive parity means that firms 

seek to be as strong as their rivals.  In order to ensure competitive parity, the firm will try 

to keep pace with the average organization in the industry using other variables of 

strategic importance.  This implies that the firm will use a series of intermediate variables 

to describe success.  In the absence of performance information, the firm will set 

aspirations according to the competitive means rather than the competitive ends.  When 

the outcomes of behavior are not clear, firms will tend to focuses on the means to that 

outcome. 
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Greve (2000) suggests this process by showing that radio stations often use market 

share as a comparison goal when revenues or profits are not publicly available.  Haveman 

(1993) and Hausanchild (Haunschild, 1993; Haunschild & Miner, 1997) have also shown 

that organizations in situations of high uncertainty are likely to mimic the behaviors of 

others in order to gather legitimacy from external stakeholders rather than pursue growth 

opportunities that might lead to comparable performance (Carroll, 1993).  Aspirations 

theory suggests that this kind of mimicry is driven by the desire to maintain competitive 

parity more than it is driven by the tendency of firms to gather and maintain institutional 

legitimacy (Greve, 2003b).  Studies have found a tendency to copy behaviors from firms 

in the same industry (Guler, Guillen, & MacPherson, 2002) and also from firms who 

share director appointees (Westphal, Seidel, & Stewart, 2001).  However, in this 

situation, where investors and the public are just as incapable as managers at defining a 

good strategy or good performance, following a similar strategy can be motivated by the 

need to maintain aspiration consistency just as it can be motivated by the need to gather 

legitimacy (Greve, 1998a). 

In uncertain conditions, the literature suggests that organizations will tend to copy 

the behaviors of other firms (Winter, 2000).  Where there is weak information, the ability 

of the firm to skillful select adjustments to the environment is restricted, encouraging 

more vicarious learning and heuristical thinking.  The absence of performance 

information propels firms to compare themselves to others using heuristic thinking, of 

which mimetic investment is just one outcome.  Looking at the tendency for mimicry as 

the outcome of an aspiration process can help explain why some firms seem to engage in 

differentiation in addition to mimicry (Greve, 1998a; Korn & Baum, 1999).  Firms might 
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mimic other firms to meet their aspiration requirement while expanding into different 

markets to secure that position.  The most important factor then, is information.  The 

availability of public information constrains the information that managers use to develop 

their mental models of potential competitive moves.  In addition, bounded rationality and 

heuristics will govern this organization process as it tends to govern every other process 

within the organization.  Aspirations should conform to those measures which are 

available and relevant to the manager.  A comparison metric could be a good proxy for 

performance, such as market share for radio firms or page-views for web companies.  

Often times, however, this information will be quite distal from financial firm 

performance.   

Thus, organizations in a highly uncertain environment will more likely set their 

aspirations according to the most important information source freely available to them.  

Information used in setting an aspiration must be public and the organization must be 

able to find information about all relevant firms while monitoring that information easily.  

Literature on competitive dynamics has stressed the importance of available information 

in monitoring competitive positions (Smith, Grimm, Gannon, & Chen, 1991), and I 

suggest it here as a key way for organizations to develop relevant goals.  As performance 

information in the environment becomes increasingly rare, firms will latch onto the most 

public information available to ascertain their performance.  If the environment is 

changing or the industry is new, the firm’s own historical performance may be irrelevant, 

and the firm will search for new information.  The firm will use the most public and 

visible information available to measure its relative performance. 
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Proposition 2-1 In the absence of relevant performance information, organizations 

will set their aspiration level based on the most public and available information. 

This proposition, stated formally here, has been observed by Greve (2003b) who 

observed that organizations sometimes collaborate to form performance measures where 

none exist.  He notes the J.D. Powers automotive quality rankings as an example of firms 

focusing on performance criteria that are formed by an outside party and accepted by the 

industry as a whole.  I am supplementing that by suggesting that industry norms will 

create such a measure where no information otherwise exists.  Figure 2-1 shows an 

expanded model of aspiration formation.  

Aspiration Adaptation 

In order to set an aspiration level, the organization must be able to change their 

aspirations.  When the organization is not meeting its aspiration level, it is undergoing 

attainment discrepancy (Lant, 1992).  Not being able to live up to the socially constructed 

aspiration level places considerable stress on individuals within the organization.  Stress 

drives individuals to adapt and find a way to remove the stressors.  The prior section 

discussed how organizations not performing up to their aspiration level construct a new 

one from outside information.  However, this may not lower the attainment discrepancy 

within the organization and may in fact cause the organization more stress.  

Organizations cannot exist in a state of stress, individuals leave the firm and morale 

suffers as the panic associated with bad performance begins to deteriorate the 

organization (Huff, Huff, & Thomas, 1992). 

In this situation, firms normally engage in a sense-making process where they 

lower their aspirations (Greve, 2002).  Instead of increasing actual performance or 

finding an external rationalization for performance through a social comparison, the 
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collective processes within the firm lower the aspiration level towards the current 

performance level in order to raise satisfaction with poor performance.  A similar process 

takes place when organizations are performing consistently higher than their aspiration 

level, but the process of downward adjustment is the most salient to the following 

discussion. 

Aspiration adjustments take time.  If the firm is incapable of performing at its 

aspiration level, managers are still often unwilling to change performance targets.  

Particularly in business organizations, individuals have a great deal to lose by revising 

aspirations levels.  Stock options might not appreciate, political capital might be lost and 

career advancement slowed by not being able to increase organizational performance.  

For instance, managers in the American Express example preferred consistent 

performance over time and were unwilling to accept sudden changes in performance or 

aspirations.  In addition, organizational routines bring the attention of the organization 

back to prior periods through budget cycles and other organizational rules and learning 

(Cyert & March, 1963; Greve, 2002).  Although they are difficult to change, laboratory 

and empirical studies have found that aspirations move down as performance falls 

consistently below aspirations and aspirations move upward after prolonged success 

(Lant & Montgomery, 1987; Lant, 1992).  So, aspiration adjustment seems to be 

symmetric across situations of high or low performance. 

The speed of this adjustment also has an important influence on the organization’s 

performance.  Greve (2002) suggests that organizations that are able to keep their 

aspirations from moving too suddenly up or down are more likely to perform higher than 

organizations who allow rapid swings in their aspirations.  Managers have some control 
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over the organization’s attention, and they can use this attention to slow or speed up the 

adjustment process, a process generally governed by inertia (Gresov, Haveman, & Oliva, 

1993). 

In sum, aspiration adaptation is a slow process.  Organizations are structured to 

prevent aspirations from changing on a regular basis, but they do shift given enough time.  

Large differences in performance relative to aspiration inspire fast movements while 

small differences do not encourage such rapid shifts.  One example of an event that will 

encourage rapid aspiration adjustment is discontinuous innovation in the industry.  Such a 

change creates large performance changes and will more likely inspire organizations to 

change their aspirations. 

Innovation 

Often ignored in the discussion of aspiration adjustment is the importance of 

innovations in the external environment on the changes in aspirations within the firm 

(Greve, 2003a).  Because innovations rapidly change the industry’s competitive structure, 

they are a source of attainment discrepancy.  Rapid changes in performance levels can 

create high levels of attainment discrepancy, but the result of this attainment discrepancy 

is asymmetric.  If the organization is performing above its aspiration level and an 

innovation in the market creates a situation where the firm is performing well above its 

competitors, the firm will adjust its aspiration up and tend to seek that level of 

performance in the future (Greve, 2003b). 

However, if the innovation causes the firm to perform below its aspiration level, the 

firm will experience significant attainment discrepancy.  The firm will need to take 

immediate competitive action to reduce its attainment discrepancy.  Empirically, in 
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response to revolutionary innovations launched by other firms in an industry, 

organizations have been observed to take immediate action (Greve & Taylor, 2000) to 

protect their competitive position.  However, the recognition of these revolutionary 

changes is dependent on the organization’s focus.  Major innovations and organizational 

responses to innovations tend to occur in groups, where a new change is quickly adopted 

by other organizations within the industry (Romanelli & Tushman, 1994; Tushman & 

Anderson, 1986). 

The speed with which organizations respond to innovations and how they respond 

has been of interest to researchers for a long time (Chen & Hambrick, 1995).  The speed 

with which organizations undertake this response is dependent on how much the 

organization is learning from the market, its tendency for environmental scanning.  In 

uncertain periods, this tendency will be higher, but in stable periods firms will generally 

focus on their own performance rather than the market behaviors and performance of 

other firms (Greve, 2003b).  The tendency of the firm to watch and learn from its 

environment will moderate its ability to implement strategic actions following a radical 

shift in the environment (Smith et al., 1991). 

The previous section spoke about the importance of the social reference group in 

aspiration formation.  Similarly, there are differences between firms in their tendency to 

form aspirations by looking at the external environment.  Some firms are better at 

absorbing information from the environment than others.  Researchers have documented 

the myopia of managers who tend to look only internally for market information 

(Levinthal & March, 1993), and this tendency will limit the ability of firms to adjust their 

aspirations to incorporate external market information.  This external information 
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included the performance and technologies of smaller firms who will tend to be the firms 

that launch innovations which can destroy the manager’s business (Tushman & 

Anderson, 1986).  Studies have shown that firms who look at more competitors tend to be 

the firms who are less likely to be surprised by new innovation (Garg, Walters, & Priem, 

2003). 

Aspirations generate the motivation and tension for creative destruction within the 

firm.  Aspirations, which underlie the behaviors of the firm, must shift before the 

behaviors of the organizations will change.  Once, the recognition of the new 

environment has been made and new information incorporated, aspirations will adjust in 

a manner consistent with how much new information must now be included.  If the firm 

has been focused internally or has otherwise missed information from the outside market, 

it is more likely to make a rapid adjustment to its aspiration level once its cognitive 

perspectives shifts enough to allow any kind of recognition (Gavetti & Levinthal, 2000; 

Gresov et al., 1993).  If the firm has been monitoring its environment, sudden innovations 

will not cause a rapid aspiration adjustment or high levels of attainment discrepancy 

because the firm’s aspirations will already incorporate more external information.  Thus, 

sudden shifts in the sources of the organization’s aspiration level will lead to high levels 

of attainment discrepancy and large subsequent changes to aspirations.  These shifts 

might come from new competitors entering a market forcing the firm to incorporate them 

in their aspiration definition or new innovations in the market which destroy a firm’s 

profit  

In short, while aspirations tend to slowly migrate towards actual performance as 

time passes, sudden shifts in an industry can lead to rapid changes in aspirations.  This 



27 

 

effect is moderated by firm specific factors, such as inertia, but innovations which 

threaten a firm can be dealt with in aspiration theory.  In order to accommodate highly 

inertial firms who are forced out of the market, this model restricts the effects of 

innovation to only those firms who survive a discontinuous change. 

Proposition 2-2 For firms who survive discontinuous change, sudden shifts in 

organization information and discontinuous market innovations will lead to high levels of 

attainment discrepancy and rapid aspiration adjustment. 

Proposition two suggests, in effect, that aspirations are more than simply period-by-

period comparisons, but they instead encompass a long-term perspective.  Although there 

are firm-specific differences in the mix managers chose between internal and external 

focus, firms are not entirely myopic.  The average firm will monitor both the short-term 

efficiency of competitors as well as the innovations produced in the market.  Firms who 

are not monitoring the environment are likely to be surprised and require a massive 

readjustment while firms who expended the resources to monitor the environment will 

require less of an adjustment after an uncertainty inducing event, such as a technological 

innovation (Abrahamson, 1991). 

As market uncertainty increases, the firm’s aspiration will tend to be defined in 

terms of increasing competitive parity rather than simply increasing performance.  The 

firm will seek to change its strategy to counter that of other, more innovative firms within 

the market.  Thus, as the level of strategic uncertainty increases from a competence-

destroying innovation or other change in market dynamics, the more likely the firm will 

define its aspiration in terms of other firms rather using performance targets.  Once, the 

organization recognizes the environmental shift and assigns it a high importance, the 
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uncertainty associated with the new innovation will force managers to further employ a 

heuristic regarding its importance.  Managers need to use some kind of mental model to 

cope with these changes, the most likely of which is simply copying the behavior of the 

other firms following the innovation (Gavetti & Levinthal, 2000). 

In summary, proposition 1 suggested that as uncertainty increases in an industry, 

firms will be more likely to use alternative performance measures that are employed as 

proxies for performance or seen as primary drivers of performance.  Proposition 2 

augmented this argument by suggesting that large shifts in aspirations often result from 

massive shifts in the industry and the more myopic the firm has been, the larger this shift 

is likely to be.  Large shifts in performance relative to aspiration levels confuses 

management and leads to stress within the firm, reducing this stress requires the firm to 

change its aspiration levels.  The following proposition suggests that as uncertainty 

increases and firms try to close the gap between other firms, they begin to define their 

aspirations in terms of the market positions of other firms.  Managers grasp for a heuristic 

to explain their performance.  Because simply reducing the attainment discrepancy is not 

a clear goal, managers use the behavior of other firms as a goal.  The high uncertainty 

and strain within organizations resulting from high levels of attainment discrepancy leads 

firms to define aspirations in terms of different outcomes.  Thus, consistent with 

proposition one and two: 

Proposition 2-3 The higher a firm’s attainment discrepancy, the more likely the 

firm is to redefine its aspiration level in terms of market position and technological 

offerings. 
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The speed of the change is very important here.  If an organization sets its 

aspirations using the performance of other firms, a social aspiration instead of a historical 

one, it will have been updating its aspirations vis-à-vis other firms the entire life of a new 

innovation.  Thus, the more a firm engages in environmental scanning, the less rapid an 

adjustment will occur to its aspiration level.  Aspirations levels would have been 

adjusting to the innovation and the uncertainty it creates.  If a new innovation is a 

surprise to a firm, its aspiration levels will now be wildly out of configuration with the 

environment.  Firms will now undertake a process to reduce attainment discrepancy 

through new strategies.  Large attainment discrepancy levels force firms to undertake 

action to close this gap. 

New strategies only occur after a period of organizational search.  During the 

search process, the organization develops new ideas through external scanning and 

internal analysis. 

Organizational Search 

This section will discuss the process of organizational search, a well established 

organization behavior.  Search is the process of scanning both internal and external 

environments through which organizations recognize their opportunities.  The section 

will, however, stop short of discussing the implementation of innovation generated 

during search.  Simply searching for an innovation does not determine the organization’s 

tendency to actually implement that innovation (Greve, 2003a).  However, search does 

have some interesting characteristics of importance to this exploration. 

First, search is motivated by attainment discrepancy.  Managers’ search activity can 

be either directed towards a problem or undirected and wandering.  Sometimes, 

organizations undertake search just as a dalliance to try out something new or experiment 
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with a laboratory innovation.  This kind of search process is called slack search because it 

generally funded with the excess resources (slack) generated through prior good 

performance.  Slack search is not intended to solve any problems, merely to expand the 

organization.  When it comes to money, organizations cannot have enough.  However, 

the process they go through for finding new sources of revenue and profits depends on 

the context of their search.  Slack search is not a stressful time for the organization and 

the results are not critical to the firm’s survival or continued ability to meet aspirations 

(Cyert & March, 1963).  Slack search has been found in empirical research which 

supports a positive trend between organizational slack and research and development 

activity (Chen, 2003; Greve, 2003a).  An important point that will be referenced in the 

next chapter, slack search will generally not lead to innovation implementation.  

Although organizations might make new discoveries through the process of search, they 

will not change the organizations strategy and abandon the strategy that generated the 

slack in the first place (Greve, 1996). 

The other kind of search occurs when organizations are not meeting aspiration 

levels, attainment discrepancy is positive.  In this search process, the organizations are 

under more stress and it is often referred to as problemistic search because organizations 

are trying to solve a problem with their performance level (Dimaggio & Powell, 1983).  

Managers need to solve a problem and they embark on a survey of possible solutions to 

bring their performance level back in line with aspirations.  Directed search, or 

problemistic search, is a response to poor performance.  The extent of managers’ effort in 

this search process is driven by how far below aspirations the company is performing.  As 
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performance declines, investments in problemistic search increase (Cyert & March, 

1963). 

The second major component of search is that it is directed.  Search is an 

organizational process used to rectify attainment discrepancy.  As aspirations become 

more defined towards the market behaviors rather than the market performance of 

comparable firms, search will be more directed towards the processes of competitors.  If 

attainment discrepancy is high, managers will engage in an extensive search process.  If 

attainment discrepancy is low, managers will not employ as extensive a search and will 

often find solutions that are incremental or very similar to current operating requirements 

(Chang, 1996). 

In short, the motivation and direction of search is fueled by the firm’s attainment 

discrepancy.  If attainment discrepancy is positive (the firm is under-performing its 

aspirations), search will be more extensive and more energetic as discrepancy increases.  

If discrepancy is small, organizations will search locally for a sufficient solution to 

reduce discrepancy (Greve, 2003b).  If discrepancy is large, organizations will search 

extensively for a way to make the discrepancy smaller.  The nature of the strategy 

depends on how the discrepancy is defined organizationally.  If the discrepancy is defined 

by performance, the organization has a much broader search set than if discrepancy is 

defined in terms of market position or technologies.  How the organization defines 

discrepancy is a function of how much information the firm has access to. 

Negative discrepancy (out-performing aspirations) can also spark search.  Here the 

organization is exploring applications of its slack resources to new environments or 

technologies.  As performance increases managers and employees have more free time to 



32 

 

spend on projects that may not be immediately applicable to the business or that offer 

small efficiency gains to the current business. 

This chapter suggested the sources and processes that result from aspirations.  

Aspirations are formed using available information about historical performance and the 

performance of socially comparable firms.  However, the environment often changes, 

forcing firms to focus on comparable firms for information regarding appropriate 

performance.  Frequently, this comparison process does not reveal performance 

information, instead offering only information regarding the market positioning of 

competitors.  In the absence of performance information, firms shift their aspirations so 

that they reflect a desire to maintain a comparable market position with their competitor 

firms.  The size of this adjustment depends on the amount of environmental monitoring 

the firm has been engaged in prior to the market’s shift.  Differences between the 

aspiration level and current performance spark search behavior. 

Now that this paper has focused on the theory of aspiration development under 

stable and chaotic situations, the paper will focus on how firms deal with this attainment 

discrepancy under stable and chaotic situations.  The environment in which the firm is 

operating frames the firm’s aspiration level and ultimately shapes the results of the search 

process.  The result of that search, strategic options, is the focus of chapter 3. 
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Figure 2-1. Expanded Model of Attainment Discrepancy.  Attainment discrepancy is 
influenced by three factors: part performance, comparison firm performance, 
and the expected performance of comparison firms. 
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CHAPTER 3 
REAL OPTIONS 

The prior sections developed aspiration theory and suggested that aspirations form 

the basis for many competitive behaviors.  The unease which permeates the organization 

when performance is below aspirations motivates the organization’s decision makers to 

invest and get out of the poor performing situation.  However, in order to do this, it is 

important to characterize the decision making process.  Decisions to undertake a 

competitive action have two stages.  The first stage is a decision to investigate or learn 

about a potential action while the second is the actual decision to enter and execute the 

behavior.  In short, in order to apply aspirations to decision making, a comprehensive 

theory must account for the sequential nature of decision making while also theorizing 

about aspirations’ influence on the decision outcomes.  As a first step in this process, this 

paper will propose a static model of real option decision making under attainment 

discrepancy. 

One recent theory which incorporates the sequential nature of the decision making 

process is real options theory.  Real options theory characterizes corporate decisions as 

financial instruments similar in nature to financial options, which can be divided, 

analyzed and implemented incrementally (Kogut, 1991).  Most major corporate decisions 

have an impact on a company’s cash flow and most incorporate the firm’s need to 

prepare for future strategic contingencies, a characteristic well suited to explanation by a 

theory which divides decisions into discrete units.  The theory of real options has proven 

very effective in describing several kinds of corporate decisions including joint venture 
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buyout, entrepreneurial failure, and technology investment (e.g. Kogut, 1991; McGrath, 

1999; Miller & Arikan, 2004).  While options logic has been expanded to explain the 

day-to-day business decisions managers undertake (Bowman & Moskowitz, 2001), its 

conceptual domain does not yet incorporate the social entity of an organization (Kogut & 

Kulatilaka, 2001). 

What is missing from the analysis of real options is a description of the behavior 

which underlies their use.  Work by Miller and Chen (2004) has discussed individual 

differences in the perspectives managers take on options and has suggested that managers 

tend to value options too optimistically at times.  At other times, managers show poor 

judgment in ascribing the risk to options that they objectively contain.  However, 

although there seems to be work on individual difference models in option valuation, 

none of this work has been applied to the larger firm context or what it means for firm 

behavior.  The first portion of this chapter will describe the process through which 

options are recognized and valued.  The model suggested by this section is described in 

Figure 3-1.  Management influences this process through recognition and threshold 

setting.  The control levers held by management are surrounded by a dashed line in the 

figure.  In later sections, this model will form the basis for considering the importance of 

aspirations in option execution. 

Briefly, options arise initially from the resources within a firm (Bowman & Hurry, 

1993).  Management can combine resources in unique ways, and this combination is the 

foundation of competitive advantage (Wernerfelt, 1984).  It is through the ability of 

management and the motivation of the firm that options within the resource pool are 

recognized and codified.  Options create the basis for a firm’s strategy going forward; 
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firms do not have strategic options unless they have a recognized pool of options to draw 

from (Bowman & Hurry, 1993).  However, many of these options are not valuable.  

Some of them are too risky; others exploit opportunities that are outside the business 

domain of the firm.  For each firm, options will be assessed against a firm-specific 

threshold which determines each firm’s propensity to execute the option. 

 Managers have two important roles in this model.  The first is the recognition of 

shadow options.  Shadow options or unrecognized options have not received a great deal 

of attention since they were first described by Bowman and Hurry (1993), but they will 

form the basis for conceptualization here.  Managers must recognize options from the 

resource pool and describe their risk and return characteristics.  The second decision step, 

the threshold, has only recently entered the options discussion in management, but it 

forms an important step in the organizational process (Folta & O'Brien, 2005).  In this 

step, managers must decide if the option’s value is greater than the firm’s minimal 

threshold.  Thresholds are a firm-specific value where firms compare their investment 

needs against what an individual option offers.  If an option’s value is greater than the 

threshold, it will be implemented or struck.   

The model will stop at the decision to strike a particular option and leave the 

performance implications of this process to other papers.  Risk, the likelihood of losing 

money, figures heavily in this section.  A closer examination of the differences between 

idealistic risk (as operationalized by the capital asset pricing model) and perceived risk 

(as discussed in the managerial behavior literature) will help to shed light on the 

problems confronting real options research and expose where good progress towards 

clarity can be made. 



37 

 

Real Options 

Research into the valuation and behavior of financial options has been ongoing for 

over a century.  Surveys point out that the early work in this field derives from models of 

Brownian motion in fluid diffusion developed by Albert Einstein and Kiyoshi Itô 

(Chance & Peterson, 1997).  Fundamentally an option is the right to either buy an asset (a 

call option) or sell one (a put option) at a fixed price at some future date.  Options thus 

have a one-sided risk profile.  Once the option is purchased, its value can increase 

infinitely (at least conceptually) but it will never decline below zero. Theoretically, the 

price of the option will incorporate the risk of changes in the underlying asset’s value.  

Thus, the risk of the underlying asset and the variance of its market value is a key part of 

the option valuation model.  Using fungible assets as a basis, financial economists Fisher 

Black and Myron Scholes were able to develop clear models of how the value of an 

option is based on five characteristics: The price at which the asset can be purchased in 

the future, the interest rate at the time, the time until the option expires, the current 

market value of the option, and the variance in the underlying asset’s market value. 

The genius of the Black-Scholes (1973) option pricing model is how it devolves 

characteristics of an asset into a uni-dimensional value, price.  Provided that the option 

can be characterized by these five traits, research can suggest the assets’ optimal price.  

Not only is this an incredibly powerful tool for use in the derivation of financial pricing 

models, but it has clear application for managerial decisions.  An option is nothing more 

than a contract with certain characteristics.  Many management decisions have similar 

characteristics, uncertainty, upfront costs, time pressure, and potential payoffs.  It was not 

long before scholars discovered that the analysis of real options was an insightful way to 

analyze corporate decision making (Bowman & Hurry, 1993).  A real option is simply an 
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investment that gives the decision maker the right but not the obligation to make a 

decision, the option can be postponed until the expiration date of the option or it can be 

executed immediately.  The upfront cost can be characterized as either an acquisition 

(Vassolo, Anand, & Folta, 2004), investment in developing a new project (McGrath, 

1997), or a series of expected cash-flows from which the project should not vary 

(Bowman & Moskowitz, 2001). 

Scholars have found several examples of real options-like behavior in managerial 

decision-making.  McGrath and Nerkar (2004) have used the development of research 

patents as an example.  Patents require an upfront cost to develop, but once developed 

they have no downside risk.  The information contained in a patent, once approved, does 

not have a downside risk while it does have a potential payoff and an expiration date.3 

Similarly, Kogut (1991) looked at the tendency for firms to acquire control of a joint 

venture when the environment changed.  Consistent with a real option perspective, 

changes in environmental uncertainty altered the tendency for firms to buy-out their joint 

venture partners.  Joint ventures, then, can be conceptualized as both firms buying an 

option to acquire a market position while splitting the risk with another party.  While 

these two operationalizations of real options have been the most popular, several scholars 

have used real options logic to examine the tendency for firms to enter new markets.  The 

                                                 
3 Ignored here is the possibility of litigation from a fraudulently developed patent, a simplifying 
assumption.  Incorporating into the patent’s value a separate kind of option addresses this problem.  The 
structure of litigation can by incorporated by viewing the option development as the selling of an open put 
option where other firms have the right to put a legal action to the firm at any given time.  In short, the firm 
opens up an unrestricted downside risk if it lacks proper controls on fraud within its organization.  Legal 
maneuvering by the firm and a history of legal action will place a lower bound on this option and might be 
associated with higher levels of dishonest behavior. Most risk structures, once framed appropriately, can be 
conceptualized as options. 
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market entry decision, while a unique management decision context, is not outside the 

realm of real options thought (Miller & Folta, 2002). 

Market entry is a complex behavior which has many different intensity levels and 

motivations.  Strictly speaking, if entry is the option, real options logic does not 

incorporate the ability of the firm to maintain several different sized investments in the 

market.  Thus, the market entry will be both small and constant (consistent with 

purchasing the right but not the obligation to undertake substantial investment in the 

future) or it will be large and aggressive (consistent with striking the option to enter).  

However, closer examination of the market entry decision offers insight into the 

complexity that a real options lens can explain in firm behavior. 

Folta and O’Brien (2004) broke down the market entry decision into what are 

essentially two options that compete for managerial attention and resources.  The first is 

the option to grow its investment.  Although a firm might have the ability to enter a 

market, it is not required to do so.  By making a small investment in a market, it is 

purchasing the ability but not the obligation to potentially grow in that market.  

Purchasing this option has costs of investment and an uncertain cash flow, but any loss 

from the operation will be limited to the initial investment.  The second option suggested 

in Folta and O’Brien’s work and developed formally by McDonald and Siegel (1986) is 

the option to defer an investment.  At any given moment, a firm can put off investment in 

a new market and pay for that option with the cost of monitoring the market and the 

opportunity costs of not making an investment.  In this case, the option will most likely 

remain unobserved to outsiders who might examine a large-scale secondary database, but 

there are actions within the firm that constitute the purchase of an option. 
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In short, as the complexity of decisions modeled through real options increases, the 

importance of real options in the development of management theory will increase.  The 

underlying logic of real options has a demonstrated practicality in three different 

managerial decisions.  Characterizing decisions as options rather than simple one-off 

choices, offers researchers the ability to incorporate tradeoffs, time, and risk into static 

observations of management choices.  The next section will discuss where options come 

from and how management chooses one from another.  It will be followed by a 

discussion of the process managers follow to strike the option. 

Shadow Options 

Every firm has a collection of resources.  When combined resources form the basis 

for competitive advantage (Barney, 1991).  Each firm has a unique pool of resources 

which ensures that its performance will differ from other firms in the market.  Resources 

form the foundation of performance heterogeneity (Hoopes, Madsen, & Walker, 2003).  

The resources within a firm develop over time, and are highly history (path) dependent 

(Dierickx & Cool, 1989).  Each firm’s unique experience determines its resources.  The 

unique experiences form the basis for a resource pool within the firm.  These can be such 

things as special processes within the firm (Teece, Pisano, & Shuen, 1997), unique 

capital assets (Barney, 1986), human assets (Hitt, Bierman, Shimizu, & Kochhar, 2001), 

special market locations (Lippman & Rumelt, 2003), or unique synergies (Kalnins & 

Chung, 2004). 

Resources then form the basis for possible action by the firm.  Not all of these 

potential actions are discernable by management; management may not always know the 

optimal combination of resources nor may it know all the combinations.  The options 

literature characterizes these unrecognized options as shadow options.  A shadow option 



41 

 

becomes a real option when it is identified by a person within the organization (Bowman 

& Hurry, 1993).  Recognition results from the efforts of management to develop options 

regarding a particular investment and characterize the payoffs and risks in that 

investment.  In other words, the recognition process, like the search process, is a directed 

one where management directs resources towards the codification of a particular options 

bundle.  As with the search process discussed in the prior chapter, recognition is a 

motivated exercise; management must be searching for options to find them.  The 

recognition step also involves the firm purchasing the options.  Many times, the costs 

associated with purchasing the option are nothing more than the salary of the analyst who 

developed the plan, such as an in-house IT project.  Other times, the firm must outlay 

cash for the option, such as an operating license or permit.  

It is the framing of the option during the recognition process that shapes the 

option’s value and the firm’s tendency to purchase the option.  Shadow options, once 

recognized, are characterized by uncertainty, upfront costs, time pressures, and potential 

payoffs.  The conditions under which the real option is being examined will determine 

what kinds of options the firm is looking for and what kinds it acquires.  These will now 

be examined in detail. 

Performance equal to Aspiration 

As a base case, consider the firm’s purchase of strategic real options when 

performance is equal to aspiration levels.  There are two reasons firms will not generate 

new strategic options in this case.  First, when the organization is performing at its 

aspiration level, it will not be as interested in expanding its market position (Greve, 

2003b).  Search will not be a prominent component of the firm’s strategy, and its overall 

orientation will not encourage or reward search within the organization.  In the 



42 

 

knowledge literature, this is the exploitation phase of organizational behavior as opposed 

to exploration (March, 1991; Park, Chen, & Gallagher, 2002).  It will not undertake 

activity to find new projects and it will not search out profitable opportunities in other 

markets.  In short, it will become static in its market approach.  The satisfaction with 

performance leads to a lower tendency to purchase options.  While the firm itself has not 

lost the ability to generate ideas, in this state the firm does not have the motivation to 

undertake search.  Satisficing managers have met their goal. 

Proposition 3-1 When organizations are performing equal to their aspiration level, 

they will show a lower tendency to acquire strategic real options. 

Secondly, because firms are performing at their aspiration level (have zero 

attainment discrepancy), they will not be generating a lot of organizational slack.  

Although profit levels depend on the aspiration level, the firm is likely to be profitable.  

With zero attainment discrepancy, the gains from performing at aspirations are divided 

amongst the various constituencies within the organization.  There would be little funding 

left to generate new options and search.  Because managers in this situation will not be as 

motivated to explore and tend to behave risk neutrally, we will not see managers in these 

cases purchasing exploratory strategic options.  Instead, the contentment that results from 

achieving their aspiration level will lead to acquiring similar options to the ones already 

in the firm’s portfolio. 

Proposition 3-2 When organizations are performing equal to their aspiration level, 

acquired options will be very similar to options already in the firm’s portfolio. 

Performance below Aspiration 

Cyert and March (1963) first framed the systematic analysis of firm behavior under 

poor performance.  Organizations are social entities that enjoy performing at a particular 
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level.  When performance does not equal that level, the organization will take action to 

bring performance back up to their aspiration level rather than adjust their aspiration 

level.  In the short term, managers seek to increase performance by creating new 

opportunities through the use of resources. 

As discussed in Chapter 2, poor performance creates attainment discrepancy and 

inspires the generation of strategic options.  While firms engage in aspiration adjustment, 

this effect is longer term than the immediate effect of motivating search behavior.  The 

search for new options will be motivated to try and close the gap between aspiration and 

performance.  As the gap increases, the managers will need to engage in a more extensive 

search of the surrounding environment in order to close the gap.  The extensive search of 

the environment will lead to strategic options that are highly unique to the options already 

in the firm’s possession. 

The uncertainty in the payoff from the option will be fundamentally influenced by 

the ability of managers within the organization to predict the cash flows from the project.  

The relatedness of the option to current assets will, in part, determine the uncertainty in 

the project.  Especially if the underlying asset needs to appreciate in value extensively for 

the option to be valuable, uncertainty in options increases the price.  Paradoxically, more 

uncertain projects become more valuable to the firm as search becomes broader. 

Proposition 3-3 When attainment discrepancy is high and positive, managers will 

tend to acquire options that are less related to options currently held by the firm. 

Certainly, this relationship is moderated by managerial characteristics as different 

authors have suggested that poor performance and managerial behavior can lead to a 

downward spiral of overreaction to the market (Miller & Chen, 2004; Simon, Houghton, 
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& Savelli, 2003).  Firms in a downward spiral are purchasing every option the search 

process generates and ultimately spreading themselves too thin to generate a capability in 

any.  Within the conception of Shapira (March & Shapira, 1992; Shapira, 1995), it is 

possible for different managers to focus differentially on the sometimes conflicting goals 

of decreasing attainment discrepancy while simultaneously securing the firm’s survival.  

These conflicting goals will be analyzed in a later section.  

Performance above Aspirations 

The outcome of search activities and strategic option acquisition will be similar 

when the organization is in high or low performance.  Although the outcomes will appear 

the same, the motivations are different.  Consistent with Figure 3-3, performance above 

the aspiration level leads managers to try to secure and maintain those gains by becoming 

increasingly risk-adverse (Kahneman & Tversky, 1979).  However, when organizational 

performance is far beyond aspiration level, the firm will try out new things.  Good 

performance leads to slack search (Cyert & March, 1963).  The firm will be generating a 

lot of slack from its superior performance, and the firm will tend to use (absorb) this 

slack rather than immediately return it to shareholders. 

Research has shown, in the patent literature, that firms who are performing far 

above their aspiration level engage in a great deal of search and generate new patents 

(Chen, 2003; Greve, 2003a).  This finding suggests that firms performing above their 

aspiration will search for and purchase new strategic options.  Aspirations are a social 

construct that represent the social consensus of where performance should be.  They 

function as a goal for the organization, but once the aspiration is achieved the different 

political constituencies within the firm try to divide the excess resources amongst 

themselves.  This division is a function of the dominant collation which develops 
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aspirations.  This division of spoils will lead to different groups within the organization 

generating options to use the resources to their own best interest.  Slack search is the 

deployment of excess resources to different groups within the firm who then use those 

resources to expand their own business.  This growth will represent consistent growth for 

the different groups within the firm, but it is more likely that the options when considered 

as a whole will be unrelated to one another and do not represent a strategic vision or 

patterned search for the firm.  Greve suggests that slack search tends to be located in 

areas more distal from the firm’s current operations (Greve, 2003b).  This model suggests 

that it is a result of the nature of aspirations encouraging political groups within the firm 

to grow their base.  While some firms have found success by institutionalizing search and 

idea generation by engineering staffs, it is also the case that these firms could just as 

easily spend their excess resources on other projects outside of engineering staffs.  As a 

result, the division of slack resources is ultimately a political process, although not 

necessarily a destructive one. 

Proposition 3-4 Firms performing in excess of their aspiration level will acquire 

more strategic options that are less related to the options already possessed. 

The above propositions constructed search and options generation as a process 

governed by the firm’s attainment discrepancy.  As performance declines, managers will 

search in broader areas to find new options that will enable the firm to close the gap with 

its goals.  As performance increases to approach aspiration levels, the search process 

declines and managers do not search as broadly.  New options, when they are generated 

at all, are very similar to those already owned by the firm.  As performance increases 

beyond the aspiration level, various constituencies in the firm employ the slack generated 
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by the excess performance to expand their own options portfolio and potentially their 

own business.  This leads to a growth in option accumulation and a decline in the 

relatedness of the individual options.  These propositions are presented graphically in 

Figure 3-2.  

The next section looks at the risk tendencies of managers and their influence on the 

final leg of the model, management’s tendency to implement strategic options.  Risk 

preferences imply considerably different things for the execution of options than for the 

purchase of options. 

Risk and Uncertainty 

Risk and the behaviors of individuals confronting risk have been a central issue in 

organizational research for many years.  Scholars as early as Mill in 1848 and Knight in 

1927 (O'Brien, Folta, & Johnson, 2003) have studied the risky behavior in organizations 

(O'Brien et al., 2003).  Since then, scholars have been interested in how managers and 

organizations respond to choices with different variance.  While academic research has 

generally used the term risk in reference to uncertainty about outcomes, managers 

generally use the word risk only to discuss potential losses (Sitkin & Pablo, 1992).  Firms 

are loss-averse and generally prefer projects that have a limited potential to lose the firm 

money (Miller & Leiblein, 1996).  When gain and loss are within range of one another 

(the firm is not taking a bet in order to make a potentially massive gain) the loss-potential 

takes presence in decision making over the gain-potential.  This is a consistent definition 

of risk to that used in the Prospect Theory model which explicitly incorporates the 

tendency for people to respond negatively to loss despite the potential for gains.  Figure 

3-3 displays the power curve relationship between attainment discrepancy and the value 

of each unit of wealth.  It is also consistent with experimental evidence that suggests 
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utility functions and behaviors change when gamble choices are affine-transformed 

(Payne, Laughhunn, & Crum, 1980). 

Risk is a delicate word in management research, and authors (Ruefli, 1990) have 

criticized the tendency for management researchers to employ a mean-variance measure 

of risk as it unfairly assumes a constant level in firm returns.  Because variance and 

means are arithmetically related in the risk-return realm, management researchers tend to 

treat risk inappropriately.  In this theory, I hold risk and risk preferences as firm-level 

concepts.  They describe the managers’ tendency to ignore loss and seek gain.  Losses 

and gains have separate properties to managers depending on where the managers are 

along the graph in Figure 3-3. 

As organizations reach high levels of gain or loss, the value they place on each 

incremental dollar changes.  Managers become gain-seeking as their performance drops 

below their aspiration while managers become loss-adverse as their performance rises 

above their aspiration.  Thus, managers may feel the same about losing $9 billion as 

losing $8 billion.  Subsequently, managers are not as concerned about losing one more 

dollar when they are at the bottom, but they will feel a great deal of satisfaction from 

gaining one dollar.  In short, the loss functions are asymmetric.  Similarly, if the 

managers are above their aspirations levels, their reaction to gain is only slightly smaller 

(or flatter) than their reaction to loss.  When managers are above their aspiration level, 

they will not be as concerned about gains and losses.  Individuals only display symmetric 

loss functions at or around the aspiration level, where they feel equally passionate about 

gaining or losing one dollar.  In the language of economics, they are indifferent between 
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the two.  This asymmetric preference for gains or losses depends on the past, and I 

characterize that as risk. 

To separate terms and avoid falling into research pitfalls, I will separate risk, a 

firm-level concept that depends on the managers, from uncertainty, a characteristic of the 

options which are analyzed by management.  Risk preference will lead to different 

valuations regarding uncertainty.  When managers are risk-seeking, the uncertainty in an 

option will become its most attractive characteristic.  As managers move deeper into the 

domain of losses, they will tend to acquire options with a bigger potential pay-off as they 

seek to improve the firm’s performance.  Managers begin to think that they can control 

the loss potential of projects, a feeling exacerbated by poor performance (March & 

Shapira, 1987). 

The uncertainty in the option becomes endogenous with the manager’s perceptions 

of control.  March and Shapira (1987) found that managers typically separate a project’s 

risk from a project return.  While most finance theories, in addition to options theory, 

tend to treat risk as related to return, managers do not follow that logic.  To them, the 

uncertainty in an option is something that can be controlled through effective 

management while the return is something that can be maximized.  March and Shapira 

(1987) cite an example of a manager who accepted the potential returns from a project as 

given but returned the estimates of the project’s uncertainty to his staff for reevaluation.  

Because uncertainty and preference are chosen endogenously, we can use aspiration 

theory to further examine real options. 

The uncertainty in an option is first characterized during the search process.  

Earlier, search was characterized as the organization surveying the competitive landscape 
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to generate viable alternative actions.  Search is at its highest intensity when the 

organization is experiencing attainment discrepancy.  When organizations are either over 

or under performing their aspirations level, they will look for options to grow their 

market.  The end result of this search process will be the acquisition of strategic real 

options.  Only the absolute magnitude of the attainment discrepancy is important for the 

search process.  Risk perceptions change within the organization as the firm moves 

further and further from its aspiration level.  The tendency for individuals to exhibit 

nonlinear risk preference was first characterized by Kahneman and Tversky (1979). 

The asymmetric loss functions hypothesized in the Khanneman & Tverksy’s 

Prospect Theory suggests that risk tolerances will shift depending on the distance from 

the aspiration level.  As attainment discrepancy increases, managers should become gain-

seeking as their performance suffers and loss-avoiding as their performance increases 

relative to their aspirations.  Particularly on high return projects, managers’ perceptions 

of their own abilities to mitigate risk changes, and they begin to act as if they have greater 

control of a project’s risk as they become more gain-seeking.  This shift will influence the 

thresholds managers employ when deciding whether to execute a strategic option.  

Thresholds 

Once managers have acquired strategic options during search, these options will 

need to be evaluated.  Not all options will be viable, and many will be unprofitable.  

Search is a stochastic process where random moments of inspiration lead managers to 

purchase options and create opportunities (Stuart & Podolny, 1996).  It is up to 

management to decide which options to strike and which options to defer.  The decision 

between either executing an option of deferring it is determined by the firm’s investment 

threshold.  At different points in time, firms will demand a higher return than other firms 
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for the same project, and this will influence the management’s tendency to strike 

particular options.  A real option is a right, but not an obligation for strategic action.  

Management must evaluate its options before executing one. 

This section suggests that firms have a threshold which determines the likelihood 

of a firm striking an option.  These thresholds are determined by the firm’s attainment 

discrepancy, or performance relative to its aspirations.  The concept of a threshold places 

a barrier between search and execution.  The threshold is where managers decide whether 

an option meets their risk profile and if the option moves the firm closer to its goals.  The 

premise is suggested in the economics literature which holds that the market entry is 

often determined by a market’s competitive conditions at a given moment in time 

(Bresnahan & Reiss, 1991).  This finding suggests that potential entrants to the market 

are waiting until the time is right to enter.  In the options language, these firms are 

characterized as deferring investment until the option value has changed sufficiently for 

them to enter.  Similarly, in the management literature, research has found that 

entrepreneurs have different levels at which they will quit an industry.  Entrepreneurs 

with high levels of human capital will leave an industry, in the face of poor performance, 

much quicker than will entrepreneurs who do not have a lot of human capital (Gimeno, 

Folta, Cooper, & Woo, 1997). 

This implies that the different option portfolios held by entrepreneurs shape their 

observed behaviors.  As their performance expectations from continuing in their 

entrepreneurial venture decreased, those entrepreneurs who could find employment 

outside (those with more options) exited the market and shut down their firms.  Those 

entrepreneurs, who did not posses an option to leave, stayed while performance continued 
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to decrease.  However, even those entrepreneurs who had the option to do something else 

did not act until the industry’s performance began to suffer.  Working papers suggest that 

these differences are evident at the firm level as well.  These papers suggest that firms 

differ in their tendency to enter a market and these thresholds vary from one period to the 

next within firms.  Thresholds are firm-specific traits which mark the indifference point 

between executing an option and deferring the option.  These thresholds vary from period 

to period and are dependent on the context, one important portion of which is attainment 

discrepancy.  

High absolute levels of attainment discrepancy leads to high levels of search and 

option generation, but this does not mean that firms always strike the options they acquire 

during search.  Instead, Figure 3-1 suggests an entirely different mechanism, also driven 

by aspirations, influences the tendency to execute a strategic option.  The level at which 

firms execute options is a threshold, a level which is influenced by attainment 

discrepancy.  The model presented in Figure 3-1 contains a mechanism for explaining 

why the tendency for firms to execute strategic options shifts with aspiration levels.  

When firms are performing outside their aspiration level, search will have generated 

many different options.  Now, while the firm may use these options and the options 

themselves have value, research suggests that firms will not actually execute new options 

when they are performing above aspiration levels (Greve, 2003a).  As the graph of 

Prospect Theory in Figure 3-3 suggests, when managers are performing consistently 

above aspiration levels, they will value a dollar lost more than a dollar gained.  

Management becomes loss-adverse when performance is high.  They should be unwilling 

to execute more options and risk losing money (Bromiley, 1991; Miller & Bromiley, 
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1990).  They will value the initial investment too highly and pay too much attention to 

the potential loses depicted in the project’s uncertainty.  

Similarly, firms performing below their aspiration level will be attracted by the 

possibility of high risk/return projects.  Because managers tend to separate the 

uncertainty of a project from its return, managers will feel more in control of the 

uncertainty inherent to a project as performance decreases (March & Shapira, 1987).  

Managers will then tend to underweight the uncertainty in a project and execute options 

which they might not otherwise.  This is the final component of the downward spiral 

decision process outlined in learning research (Levinthal & March, 1993; McDonald & 

Westphal, 2003).  Here, firms have acquired many different options through a broad 

search process but at the same time they misvalue those options and execute more of 

them in an effort to increase performance. 

Proposition 3-5 Option execution and attainment discrepancy will be negatively 

related such that the likelihood of executing an option decreases as performance relative 

to aspiration increases. 

Proposition 3-6 Option execution and attainment discrepancy will be negatively 

related such that the likelihood of executing an option increases as performance relative 

to aspiration decreases. 

As important as risk tendencies to option execution is the goal the organization 

wishes to achieve with strategic options.  Chapter 2 discussed how aspirations are 

sometimes defined in the context of particular market positions or technologies.  How the 

firm defines its goals determines which options it strikes as much as how much 

uncertainty it is willing to tolerate.  Particularly when the market experiences a dramatic 
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change, aspirations are likely to be framed in more qualitative terms, such as producing a 

particular product or mimicking a market position.  To close these gaps, firms will 

undertake similar actions.  As a result, although the firm may have explored other 

options, the best way to close the attainment discrepancy gap is to execute options similar 

to those of other firms. 

Proposition 3-7 As attainment discrepancy increases in absolute terms, the options 

a firm strikes will become more and more similar to the options of other firms. 

Survival Bias 

In addition to the changes in goals suggested above, there is a second form of poor 

performance conceptualized in the risk literature.  While, this chapter has focused on 

aspirations as the organization’s primary goal in prosperous times, firms are also very 

concerned with survival as a going concern.  As performance begins to decline too close 

to bankruptcy, managers begin to focus on the likelihood of the firm going bankrupt 

rather than the likelihood of the firm increasing its performance back to its aspiration 

level.  Shapira (March & Shapira, 1987, 1992; Shapira, 1995) suggests that the 

performance can decline only so much before managers begin to focus more on the 

likelihood of survival rather than on attainment discrepancy.  Where managers focus on 

survival as a goal rather than on aspirations, they will behave much more conservatively 

as they will work to preserve the firm (Mullins & Forlani, 2005) rather than attain its 

aspiration level.  The potential for failure freezes their ability to conceptualize new 

options and increasingly forces them into heuristic thinking.  This is the property behind 

the threat-rigidity hypotheses (Staw, Sandelands, & Dutton, 1981). 

For firms performing so far below their aspiration level that they begin to focus on 

their survival barrier, options are much more difficult to execute.  Now, managers are 
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concerned that every dollar the firm spends is driving it closer and closer to bankruptcy.  

The simple cost of options and the fact that managers will be responding to the increasing 

threat with less imagination implies that their risk tolerance will once again decrease.  

Now firms will not execute as many options as they would have if their risk tolerance 

was strictly increasing in the performance domain.  Instead, because risk tolerance 

decreases as performance declines beyond a certain point, options execution will show a 

similar decrease as performance declines. 

Proposition 3-8 As performance decreases to a level close to bankruptcy, the 

likelihood of a firm executing a strategic option unrelated to its current portfolio will 

decrease.  

Bankruptcy, or the avoiding of bankruptcy, could be termed as an aspiration unto 

itself and as such is a special case of the theory above.  The firm is faced with working 

against two conflicting goals, either of which requiring a different mind set.  Trying to 

meet the primary aspiration of profit suggests risk-taking while the survival aspiration 

suggests risk-avoidance because the firm, if operating, is always operating above its 

survival aspiration.  This model conceptualizes the two as distinct rather than place 

survival as another simple aspiration because the survival-aspiration presents a different 

payoff structure than a typical aspiration.  Attainment discrepancy on the survival goal 

leads to bankruptcy and exit not search and risk-taking.  If the survival goal is not met, 

bankruptcy will result and the firm will be unobserved.  Because survival is a unique 

form of an aspiration, although its behaviors are consistent with the model, I have held 

this case outside the formal model because survival has an asymmetric payoff. 
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In summary, this chapter developed a model of real options generation and 

execution.  Aspirations create the motivation for the firm and different behaviors result as 

this motivation changes.  As attainment discrepancy increases, firms search for ways to 

grow their firm.  As performance increases, managers become increasingly loss-adverse 

and will no longer spend the funds to execute a real option, instead deferring more 

options to the future.  If performance relative to aspirations decreases, firms will begin to 

execute more options and behave in a more gain-seeking way. 

The next chapter will place this discussion into an empirical context.  Because 

aspirations in an uncertain environment revolve around matching market positions rather 

than profits, we can isolate this mechanism by looking at a new market environment 

where turbulence restricted management’s ability to look at performance and encouraged 

it to focus on other sources of comparison.  The next chapter will compare two different 

social groups to examine their aspiration behavior and the market positions that resulted. 
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Figure 3-1. Model of Corporate Decision Process.  Resources are transformed into an 
option pool through recognition.  The decision to execute an option is based 
on a firm specific threshold. 
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Figure 3-2. Option Behavior Relative to Attainment Discrepancy.  As attainment 
discrepancy increases, firms purchase increasingly dissimilar options, but 
they execute increasingly similar options. 



57 

 

 

-2

-1

0

1

2

-15 -10 -5 0 5 10 15

Attainment Discrepancy

Va
lu

e Aspiration Point

 

Figure 3-3. Prospect Theory Power Curve.  As attainment discrepancy moves beyond the 
aspiration point, the relative value of profits and losses changes.  To the left 
of the aspiration point, the relative value of a profit is higher than that of a 
gain.  To the right, the relative value of a loss is higher than that of profit.  
So, firms are risk seeking to the left and risk averse to the right. 
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CHAPTER 4 
HYPOTHESES AND MODEL 

This chapter will set the preceding chapters in an empirical context.  To do this, the 

model’s scope must be limited.  An industry with high levels of market uncertainty and 

low amounts of competitor information was used.  So this study limits, by the choice of a 

context, the importance of past performance and the performance of other firms on 

aspiration formation. 

This study examined market entry and option purchase decisions in the competitive 

local exchange carrier industry (CLEC, pronounced “C-lek”).  This extraordinarily 

competitive environment was legalized only in 1997 with the passage of a The 

Telecommunications Reform Act in 1996.  Some market entrants were entrepreneurial 

while others were active competitors in other industries.  Because the industry was so 

new, there was a lot of market entry and a considerable number of firms.  The FCC 

documented over 200 firms in this industry by 2000, when it was only three years old 

(Rangos & Lynch, 2001).  Because of the high uncertainty in this industry and the 

predominance of private firms who do not report performance information publicly, the 

empirical context provides a unique opportunity to examine the tendency for firms to set 

aspirations based on the expected performance of competitor firms, the competitive parity 

goal.  

This paper makes a contribution to existing aspiration literature which must be 

isolated from existing theoretical influences, thus this paper has used the specialized 

context of a new industry.  The theory must be tested in an environment where firms are 
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either robbed of relevant performance information or that information is easy to identify 

and isolate.  In the CLEC industry, the availability of financial and market performance 

information was severely restricted to such an extent that such historical performance and 

comparative firm performance measures were not available.  Figure 4-1 presents the 

observed component of the theoretical model developed above.  In this industry, there is 

no consistent context from which to judge past performance because it was so new.  In 

addition, there was no public performance information to judge other firms.  As a result, 

organizations could only use competitive parity or relative market positions as their goal. 

In addition, search, although it is a key process variable in the model, cannot be 

directly observed in this context.  The empirical context only provides information on 

attainment discrepancy and the outcome of the search process, option purchase.  

Similarly, thresholds are not observable in this context, so this study investigated whether 

attainment discrepancy moderates the relationship between option purchase and 

execution.  The sections to follow will develop the importance of firm origin as a source 

for aspiration formation.  This will be done to isolate two behavioral groupings in the 

hope to generating a more robust test of the theory.  Following this development, this 

chapter will propose specific hypotheses relating to option purchase and execution based 

on attainment discrepancy. 

Within Group Aspirations 

The prior chapters developed a model which suggests that systematic aspiration 

differences between firms motivate the acquisition of real options and the execution of 

those options.  As uncertainty in the market increases, firms define their aspirations in 

terms of competitor market positions.  Managers learn about their competitor’s market 

positions by watching their competitors in the market (Greve, 1998a) and set their 
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aspirations through this learning process.  As uncertainty increases, the magnitude of a 

firm’s attainment discrepancy depends on the firms that managers use to define their 

competitors.  Different firms have different peer groups, and the level of their 

discrepancy depends on which firms they are trying to compete with.  As this attainment 

discrepancy increases, risk profiles change and search increases. 

One byproduct of this behavior and a result of this model is mimetic investment.  

Because success is defined in terms of comparable market positions, managers will seek 

to close the gap with competitors by adopting similar market positions to their 

competitors.  If the firm does not current closely imitate the market position of its 

competitors, mangers behave increasingly risk-seeking as this gap increases.  

In the presence of uncertainty, firms borrow best practices from one another 

because no individual firm has a good idea of what will actually be the best strategy in a 

given market context.  In the end, firms tend to look very similar to one another as 

bandwagon effects encourage firms into similar strategies.  Scholars have examined 

firms’ tendencies to make these kinds of investments (Mitchell, 1989), the types of 

imitative investment firms undertake (Haunschild & Miner, 1997) and from whom the 

firm is most likely to borrow investment strategies (Greve, 1998a).  As uncertainty in the 

market increases, underperforming firms begin to attempt imitation of competitor firms 

and will do increasingly aggressive things to get there.  In this sense, market imitation is a 

byproduct of an aspiration process. 

These studies build on the differences between firms in terms of prestige or size, 

but they often ignore the inherent differences that firms have when they enter a new 

industry.  Entrepreneurs form a distinguishable subgroup within any market context.  
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Despite the acknowledged importance of origin in studies into population ecology 

(Carroll, Bigelow, Seidel, & Tsai, 1996; Klepper & Simons, 2000), the importance of 

origin and prior experience has not been translated into the isomorphism research 

domain.  Learning and mimicry in the isomorphism field has largely been based on the 

construction of social comparison groups through the use of observable and verifiable 

divisions.  However, these groupings ignore the importance of social identity and 

cognitive groupings that managers form using classifications which are not as easily 

discernable ex ante (Reger & Huff, 1993). 

This study expands this notion by suggesting one particular cognitive grouping, 

origin of new market entrants (Carroll et al., 1996).  Entrants can be classified as either 

entrepreneurial firms (de novo entrants) or established firms (de alio entrants).  The 

following section suggests that entrepreneurial firms are more likely to learn practices 

and set aspiration levels from each other.  While market behavior of established firms in 

an uncertain industry should be highly related to one another as they seek to close the 

performance gap, entrepreneurs should not display this tendency to borrow behavior from 

other firms, as their mental models will be more heterogeneous than the mental models of 

managers in established firms.  The first section and series of hypotheses will suggest one 

relevant cognitive grouping used by management, origin.  This section will also explore 

the impact of these groupings.  As managers begin to define aspirations in terms of 

competitors, the options purchased by firms will become increasingly similar within the 

cognitive grouping.  The second set will suggest that as attainment discrepancy increases, 

managers will execute more options.  Attainment discrepancy and aspirations will be 

defined in terms of comparative firms, and the end result will be imitation among firms of 
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similar origin moderated by the difference between current market position and average 

market position within the group. 

Imitation and Option Behavior 

Firms imitate best practices from one another based on the traits of the firm 

undertaking the action.  The importance of similarity is magnified by the uncertainty in 

the market.  There are three major components of market behavior that encourage 

imitation (Haunschild & Miner, 1997).  The first group is the similarity between the focal 

firm and other firms in the market.  Studies have suggested that firms learn from other 

firms of similar size, similar geographic location, and similar market competence (Greve, 

1995, 1996).  The second predictor of imitation is the frequency of that action through the 

population, and the last is the tendency for that action to result in positive outcomes 

(Haunschild & Miner, 1997).  This section will describe the tendency of firms to engage 

in the first type, trait-based imitation.  In the second type, frequency-based imitation, 

firms imitate actions they see more frequently.  The third type, outcome-based imitation, 

where firms imitate based on outcomes observed from a competitor’s action is 

unobservable in this environment.  

Trait-based Imitation 

To imitate other firms, firms first gather information by observing the behaviors of 

other firms.  By watching these firms, managers at the focal firm get a better 

understanding of what is in the best interest of their firm.  The more firms the manager 

watches, the better his or her understanding of their market environment becomes.  

However, managers are boundedly rational and cannot monitor every relevant firm (Cyert 

& March, 1963).  They have to set boundaries and often end up focusing on firms who 

are very similar to their own firm.  Studies have shown that firms use proximity and size 
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to identify these relevant sets (Greve, 1995, 2000).  This paper suggests the addition of 

firm origin as one characteristic that facilitates these relevant group distinctions.  

Research, both recent and classic, has established the importance of reference 

groups to the development of trait-based imitation.  Greve (1995) found that firms were 

likely to abandon a strategy if that strategy was also abandoned by firms in a focal firm’s 

reference group.  Other studies found that the presence of a large firm in a profitable 

market encourages other large firms to enter into that market (Haveman, 1993), 

suggesting that firms with similar resource pools imitate one another.  The importance of 

origin as an imitation driver has been suggested by Stuart and Sorenson (2003) who 

found that new venture creation in a geographic location was highly related with the prior 

success of other new ventures in that location.  There has been no formal hypothesis that 

firms of like origin will imitate each other’s behavior although there has been work to 

suggest they share similar survival likelihoods (Carroll et al., 1996). 

The model above suggests that firms in the same reference group will seek to 

maintain a similar competitive position to firms in the group.  Their aspirations will be 

defined in terms of competitor market positions and the outcomes of that grouping will be 

similarity in their option purchases.  The tendency for firms to group one another into 

competitor groups will lead them to purchase options which are similar to the options 

purchased by other firms within the group.   

Hypothesis 1 In uncertain environments, the options purchased by entrepreneurial 

firms will be more related to other entrepreneurial firms than to established firms. 

Hypothesis 2 In uncertain environments, the options purchased by established 

firms will be more related to other established firms than to entrepreneurial firms. 
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Scope of Purchase 

The model developed in Chapter 3 also suggests that firms performing at different 

levels relative to their aspiration level will behave differently in purchasing option.  

Specifically, as their attainment discrepancy increases, their search process will be much 

wider and their tendency to purchase unrelated options higher.  Thus as attainment 

discrepancy increases, either positively or negatively, firms should purchase options that 

are increasingly different from the options already in their portfolio.  This suggests 

Hypothesis three and four: 

Hypothesis 3 As absolute levels of attainment discrepancy increase, firms will tend 

to purchase more options. 

Hypothesis 4 As absolute levels of attainment discrepancy increase, firms will tend 

to purchase options which are increasingly unrelated to their current option portfolio. 

Option Execution 

In addition to learning and imitation motivated through attainment discrepancy, 

Chapter 3 also suggested that not all of these imitative investments will be followed 

through to actual market entry.  Firms undertake an investment to learn about the market 

and learn about the competition, but the aspirations of the firm and the attainment 

discrepancy will predict under what conditions the firm will actually strike the option and 

enter the market.  The model developed in Chapter 3 suggests that as discrepancy 

decreases (performance increases above aspirations) the firm will not strike options 

because it is loss-adverse.  Similarly, as the attainment discrepancy increases and 

performance falls, the firm will be more gain-seeking as it tries to keep up with 

competitors by investing heavily. 
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Hypothesis 5 As attainment discrepancy increases (decreases), more (less) options 

will be struck. 

As attainment discrepancy increases, the firm has closed its search process down to 

a very small segment of possible alternatives.  The firm will purchase options that are 

similar to other firms and it will seek to close the attainment discrepancy gap with those 

firms.  This will lead it to execute options that are similar to other firms.  Its tendency to 

define its strategy and success in terms of other firms will lead to homogeneity.  So, 

although the options the firm purchased will be quite different from those of competitors 

as a result of its broadened search patterns, the options that it actually strikes will be very 

similar to those of competitors because success is defined in terms of similarity. 

Hypothesis 6 As attainment discrepancy increases (decreases), executed options 

will be more (less) like the options executed by comparative firms. 

The reader will note that these hypotheses do not incorporate Proposition 3-8.  This 

proposition is not testable in the current dataset because the ambiguity in the environment 

means that public information regarding proximity to bankruptcy is not available.  

Secondly, recent empirical work by Miller and Chen (2004) has not displayed this threat-

rigidity tendency.  As such, this particular component of the model will not be tested 

here.  While no single piece of research can invalidate a theory such as the threat-rigidity 

hypothesis, there is sufficient reason to leave further investigation of this topic to other 

papers. 

Sample 

To test these predictions, this study used a competitive subfield of the 

telecommunications industry, the competitive local exchange carrier industry (CLEC).  

This very competitive and dynamic industry began primarily following the 
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Telecommunications Act of 1996 to offer local telephone service in competition with the 

bell operating companies established after the break-up of AT&T. Industry data for this 

study comes from industry reports published annually by New Paradigm Research Group 

(NPRG) and the Local Exchange Routing Guide (LERG).  

The New Paradigm Research Group published yearly consulting reports on this 

industry for each year and listed a comprehensive database of firms who considered 

themselves members of the facilities-based CLEC industry.  There were at least two other 

strategies opened up by the communications act, and this study limits its examination to 

one sub-industry, the facilities-based CLECs.  

For the purposes of this sample, firms who enter a market under a strictly retail 

arrangement and do not build a switch will not be counted as entering a market.  This was 

done to isolate firms competing in the industry using the same techniques, which seek the 

same customer base, and operate under the same regulatory arrangement.  Retail-only 

firms sought different customers and were subject to a different leasing arrangement with 

the incumbent carriers.  As a result, this study held them aside. 

The extensive consulting reports cover the industry from 1995 through 2005 for the 

50 United States.  These reports detail firm performance information such as revenue as 

well as the industry presence of each firm, measured by such variables as the number of 

networks a firm has and how many miles of fiber optic lines a firm has in place.  The 

firms in these consulting reports form the basis of the sample.  After excluding firms for 

which no market information could be obtained, the final sample was 156 firms over 9 

years. 
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Dependent Variables 

This study has two dependent variables, the purchase of a strategic option and entry 

into a market.  The purchase of a strategic option in a market will be measured by the 

acquisition of an operating company number (OCN) from Telecordia, the administrator 

of the Local Exchange Routing Guide (LERG).  Entry into the LERG database means 

that the firm appears in the North American telecommunications network.  The LERG is 

the database used by phone companies to route traffic across the network, and a presence 

on the network is required in order to operate.  The OCN is the first step in that listing 

process.  The purchase of an OCN will serve as a proxy for certification by the state 

regulatory authority.  It is a viable option because it is 1) visible 2) has no incremental 

revenue associated with owning an OCN 3) is not necessarily transferable and 4) is not 

expensive beyond the process of state certification.  Once a CLEC has attained 

certification to operate within a state, the CLEC sends a copy of its certification letter to 

the LERG administrator along with $200.  The LERG administrator then returns an OCN 

number to the firm.  The firm then uses this OCN to notify the LERG administrator if it 

places any telecommunications equipment within the state. 

Market entry and market behavior were also assessed using the Local Exchange 

Routing Guide, or LERG tables, which lists the switching locations of every phone 

switch in the country in addition to a table of certified operators.  When firms entered 

new markets, they installed a switch in the local telephone network.  These switches 

varied in their capacity and complexity of service offerings.  Because the tables are 

updated nightly, the information is a public and visible way for competitors to 

communicate competitive behaviors.  In addition, because the information is used to 

route telephone calls and is monitored by the FCC, it is honest and accurate information.  
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In this study, market entry was defined as the installation of a new telecommunications 

switch (voice or data) in a metropolitan service area (MSA).  The metropolitan service 

areas employed in this study are those defined in the 2000 census. 

Independent Variables 

Origin in this study is a dichotomous variable.  In this study, a firm can either be 

entrepreneurial or established.  Origin was derived from the New Paradigm Research 

data.  These reports detail firms in the CLEC industry who competed by building new 

facilities.  In addition to helping to isolate a relevant sample, the short description of each 

firm identified which ones were entrepreneurial.  The classification of the firms into 

subgroups was confirmed by internet and database searches on each firm.  

Entrepreneurial firms are defined as any firm who entered the industry de novo with no 

funding from an established firm and was still operated by the firm’s founder.  A firm 

that received funding from any source affiliated with a telecommunications, electric 

utility, cable television company or other kind of going concern involved in consumer 

services or products was not classified as entrepreneurial.  Information on the supply of 

credit from input suppliers was not available consistently in our search, so we did not use 

this as a criterion for classification.  However, credit from an input supplier probably did 

not have a large influence on our sample as most firms tended to get some kind of credit 

from their equipment suppliers.  Funding was an important separator of the sample 

because of the prevalence of corporate venture capital in this industry, a technique 

sometimes used by firms to establish a toehold investment in a new industry (Wadhwa & 

Kotha, in press).  As such an entrepreneurial firm who received corporate venturing 

funding may actually be better described as a strategic asset of an established firm rather 

than as an entrepreneurial firm.  Because the use of definite requirements on what firms 
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are entrepreneurial and those that are not, the sample includes firms who were at first 

classified as entrepreneurial and were later classified as established. 

The attainment discrepancy measures seek to capture the difference between the 

focal firm’s market position and those of its competitors.  This was done by measuring a 

firm’s differences along several key market variables versus its competitors.  Attainment 

discrepancy was analyzed along four market dimensions.  The relevant competitor group 

was defined within two different groups.  The reference groups were classified as the 

whole industry and firms within the industry with the same origin.  The first measure of 

attainment discrepancy is the difference between the number of options held by the focal 

firm and those held by the average firm in the reference group.  The second measure is 

the difference between the number of markets which the focal firm operates in and the 

markets operated in by the average firm in the reference group.  The third measure is the 

difference between the population reachable by the focal firm and the population 

reachable by firms in the reference group.  The fourth measure is the difference between 

the number of business establishments reachable by the focal firm and the average firm in 

the reference group.  Thus attainment discrepancy is the difference of the firm’s position 

from the market position of a relevant comparison group.  Market position is measured in 

four ways, and these four measures were aggregated into a single measure using principal 

components analysis.  When aggregating these values, the facets were first verified to 

load on a single factor.  Because only one eigenvalue was greater than one, the facets 

were rotated using an oblique rotation.  The resulting factoring weighting was applied to 

each set of four variables in each observation and the resulting aggregated variable was 

used as the attainment discrepancy variable. 
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These are only potential indicators of this construct.  This study employed four 

measures of attainment discrepancy, all of which are suggested by the existing work in 

aspiration theory.  By using four dimensions and aggregating them using a factoring 

procedure, this study has tried to ensure that multidimensionality of expected market 

performance is captured and that the measure employed is as complete as possible.  

Using competitive characteristics, such as option and market holdings as well as market 

characteristics such as the potential population and businesses which a firm can connect 

seeks to balance out the size differences across markets with the size differences across 

firms.  A firm might be in twenty markets, but all of those markets together might not be 

as large as New York City.  Using a weighting scheme, as this study did, allows for a 

balance between competing measures.  While this is a measure which exists outside the 

firm and may not capture the actual feelings of managers within the firm, it is a measure 

which uses a new technique while still being consistent with the existing literature. 

State Characteristics 

This study employed measures of population derived from the decennial census.  In 

addition, the study incorporated the number of business establishments and total 

employment figures within each state from the county level business pattern data 

provided by the Census Bureau.  Because descriptive statistics for these variables are 

important in the calculation of option and market characteristics, their use will be 

described in the tables discussed below.  This study did not employ measures of 

geographical size or land area of the states because these figures do not change over the 

study period and are not useful in estimating the statistical models employed. 

Finally, at a state level, it is important to control for the regulatory characteristics of 

each state.  Interconnection rates were used instead of a qualitative measure describing 
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the political leanings of the state’s regulatory commission because the interconnection 

rate is a closer measure to the actual regulatory policies towards entry which affect 

business conduct in this state.  Interconnection rates are overseen by the individual state 

public service commissions.  These rates are of fundamental importance when describing 

a firm’s business prospects in a state because they list how much money a firm is allowed 

to charge for connecting telephone traffic.  Each state has the right to decide its own rate.  

This data is provided by each state individually and some years are missing, particularly 

in the early stages of the industry’s development.  In these cases, the study employed 

averages.  When the state did not list an interconnection rate in one year but listed a rate 

in a prior year and a subsequent year, the older rate was carried forward until there is a 

new rate to replace it.  In this way, the study assumes that a lack of new information 

means that the rate has not changed.  This is a better assumption than using an 

interpolated value because state regulators are inclined to take no action until there are 

court challenges or industry pressures.  Thus rates are more likely to remain unchanged 

rather than the drifting that would be implied if price were modeled using interpolation.  

When the states did not list an interconnection rate and never listed one (the observation 

was missing), the national average rate for that year was used.  Two states, Alaska and 

Hawaii, did not list interconnection rates.  As a result, the yearly national average was 

used for the rates in these states.  This will effectively remove the influence of 

interconnection rates the decisions modeled for these two states.   

The rates used in this study were for interconnected traffic in dense areas as 

opposed to an adjusted average for the entire state because the relevant market entry 
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event on which this study is trying to describe option purchase is entry into the dense 

markets defined by the MSA. 

Option Characteristics 

Because this study uses a type of option that has not been dealt with in the literature 

before, one that depends on the product market more than the stock market, it is 

necessary to generate a considerable number of variables to classify the uncertainty and 

value associated with each market.  This option has some very useful characteristics.  

First, the use of state certification as an option implies a time horizon.  Most states 

require that a company who seeks certification must open operations within one to two 

years.  Secondly, the option describes the state, so the certification by an individual state 

means that the firms might be purchasing a bundle of options to enter the different MSAs 

within the state.  Because the option is at the state level, uncertainty and value of the 

option, its two defining characteristics, need to be described at the state level.  Table 4-1 

through 4-4 offer the measures generated for each variable group.  In addition, the right-

hand column details the source from which the data was collected. 

Option uncertainty 

In this study, market uncertainty is the change in market characteristics over time.  

These measures are meant to capture the changes in market conditions from one period to 

the next and are described at the state level.  These measures are included to control for 

the static and dynamic uncertainty in the market option.  The column on the left side of 

Table 4-1 is the data item while the right-hand side lists the source for the data.  These 

items are combined in the analysis using the same principal component procedure 

discussed above into a single measure of option uncertainty and the growth in that 

uncertainty overtime. 
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Option value 

An option’s value is the potential revenues from the market.  This can be assessed 

using physical characteristics of the market and the growth in those characteristics. 

Option value also included measures of the number of initial public offerings in a state as 

well as how much capital was issued to that state last year.  This is included because 

research shows that firms enter markets that have just experienced a growth in capital 

issuance (Stuart and Sorenson, 2003).  Table 4-2 lists the measures employed in 

measuring an option’s value.  The values will be included as control variables in the 

model. 

Option similarity 

Similarity is a measure of how different the option is from the average of a 

particular reference point.  The reference point is the average the firm uses to determine 

how different this option is from either the options that it holds, firms of similar origin 

hold, or the industry as a whole holds.  For instance, competitor similarity to the focal 

firm is the difference between the number of competitors in this market and the average 

number of competitors in the other markets the firm operates in.  Distance similarity to 

the origin group is the average distance of this option from the option held by other firms 

with the same origin as the focal firm. 

The focal market’s similarity with the options already held by the firm was 

determined along five dimensions.  This was done to be as inclusive as possible about the 

dimensions along which similarity could be assessed.   

Competitor similarity is a measure of the size differences between the focal firm 

and the firms in the market.  Population and business environment similarity measures 

differences in the population count and business establishment count between the markets 
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the focal operates in and the potential new market.  Distance similarity is a geodesic 

distance from the focal firm’s markets to the potential new market.  Regulation similarity 

is the difference between the interconnection rate of the new market and the firm’s 

existing markets. 

These measures, once calculated were aggregated using the same factor analysis 

procedure employed to aggregate the attainment discrepancy measure.  All aggregated 

variables had nothing less than a 0.7 correlation between the items and the analysis did 

not reveal two factors.  A two factor solution is one where two or more eigenvalues are 

greater than 1.  Table 4-3 lists the name of the aggregated measure, the individual data 

item, and the source of the data item. 

Similarity is a weighted score that incorporates average difference, squared 

difference, and minimum difference.  This was done because of the lack of theoretical 

clarity on the issue.  The use of differences is meant to assess the extent to which a firm 

would need to stretch itself either geographically or operationally to meet the needs of a 

market.  By this definition, the minimum difference would seem to be the best indicator 

of the difficulty of entering a market.  A market close to a potential market should be 

more similar to the new market and thus offer more information than a market quite 

distant.  However, the average is the most common measure used in the literature to 

assess the extent to which the new market is different from the center of a firm’s 

operations.  For example, consider a firm with five markets on the east coast who enters 

two markets on the west coast of the United States.  If the markets in the west are only a 

few miles apart, a minimum distance measure would be considerably different than an 
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average.  There is no theoretical resolution to this, so this study includes both and weights 

each according to its convergence to a central construct. 

Hypotheses one and two discussed the similarity between options owned by 

different firms.  While the within-firm similarity is a difference between individual 

markets, the between-firm similarity is the difference between the firm and the entire 

industry.  Thus, an option which is geographically quite distant from the firm, and this 

distance is above the average distance for the new options in the entire industry, the 

option is dissimilar.  As with the above measures, dissimilarity is assessed on three 

dimensions for each group and these groups were aggregated using factor analysis.  

Dissimilarity was measured within the industry as a whole (overall) and within origin 

groups (origin). 

Market Characteristics 

The data to describe the market is very similar in its nature to the information about 

the option.  Once the option to enter a market is purchased, the data needs to describe a) 

what firms are in the market and b) the conditions which model entry into the market.  

Table 4-4 presents those values. 

These measures will not need to be aggregated.  They can be entered in a model to 

look at the different influences of each on the likelihood of entry having controlled for 

the likelihood of purchasing the option. 

Data Considerations 

Values from the LERG were extracted based on the criteria set out in published 

studies using the LERG tables (Brown & Zimmerman, 2004).  This was to ensure that the 

study measured entry using the proper equipment as some items in the LERG are not 

switches but line aggregators (multiplexers).  To select data points from the LERG, the 
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NPRG data was matched to the table listing all the operating company numbers in the 

LERG database, the LERG 1 table.  Because the LERG database did not assign 

individual companies with an overarching number until after 2003, every operating 

company number (OCN) in the LERG for 1996 through 2005 was manually match with a 

list of companies in the NPRG data.  This matching was manually corrected and checked.  

The matching was not straightforward.  Of the 321 firms in the initial database, many 

companies were acquired (96 firms) and some changed their names (46 firms).  

Furthermore, the OCN numbers and names did not always match a company the NPRG 

data had listed as being in existence.  For instance, if a firm was acquired, it was often 

still listed in the LERG as being part of the independent company, as if it had never been 

acquired.  Many times, acquiring firms did not go to the effort to reregister their 

certifications with the LERG database.  In these cases, firms were matched, in order of 

importance, on the old company name, on the name of any holding company, and finally 

on the name of the person listed in the database as the contact representative for that 

number.  This served as the measure of owning an option on the market.  As a measure of 

when a firm was in the market, LERG 6 and LERG 7 (other tables in the database) were 

used to determine if the firms was offering phone numbers and was operating a switch in 

a particular market respectively.  If the firm was both offering phone numbers and 

operating a switch in the market, the firm was counted as operating in the market. 

There were several duplicates and erroneous data items in the LERG.  Many 

duplicates were simply values which had been replaced by an updated entry.  In these 

cases, the older observation was dropped and the updated observation was retained.  True 

double entries were grouped and one observation was deleted at random.  Observations 
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where the switch was marked as blank or the operating company was marked as “TRA 

14” were also dropped. 

The LERG 7, the table which provides the information about the physical location 

of the switch, presented a different problem.  Here, although the street address would 

seem correct, the zip code assigned to the switch would change over time.  As a result, it 

was impossible to determine in what MSA the switch was located by using the data in the 

LERG.  To get around this, the vertical and horizontal (V&H) coordinates provided for 

each switch were used for the switch’s location.  The V&H coordinates are the results of 

a flat projection of the Earth and are used by phone companies to determine distance as 

an alternative to using longitude and latitude.  Using the V&H projections, each switch 

was mapped to the current zip code divisions and those divisions were the basis for 

assignment to an MSA.  The matching was done by finding the zip code for which the 

distance between the switch and the center of the zip code was minimized. 

In addition, the extensive use of Decennial Census data may be a problem.  To 

achieve information for intervening years between 1990 and 2000, values were 

interpolated at the zip code level and then aggregated to the state or market level.  For the 

years 2000 through 2005, the 2000 value was multiplied by the growth rate projected for 

each state by the census bureau.  The aggregation of these measures will be discussed 

later.  While the use of interpolated data may cause concern, it is used here for two 

reasons.  First, the census is the publicly available information which is most likely to be 

used by smaller and medium sized companies when determining the size of a market.  

                                                 
4 A TRA1 designation indicates that the OCN is currently operated by Telecordia, the company in charge 
of the LERG.  Telecordia is not a competitor in the industry; it is a quasi-government entity that only 
manages the database. 
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Firms only need rough estimates of population growth, and the census data provides that.  

Secondly, by using interpolated census data this study can measure market information at 

a much more detailed level than that provided on a yearly basis by the census bureau. 

County level business pattern data, the LERG database, and the SDC database were 

collected on a yearly basis and no interpolation was necessary. 

The initial sample consisted of 164 firms after controlling for acquisitions, name 

changes, and actual operation of a switch.  Many firms listed as facilities-based CLECs in 

the initial database never actually began operation, and they were dropped.  Of the 

remaining firms for whom the initial database listed as operating, eight could not be 

located in the LERG tables, so they were dropped.  Of the remaining firms about 35% 

each year were entrepreneurial firms.  The final sample consisted of 156 firms over the 9 

years from 1997 through 2005.  The year 1996 was a base year used only for variable 

calculation.  There were 266 potential MSA markets and 50 potential state option 

purchases.  This study used four datasets from these variables. Hypotheses which looked 

at individual markets used either a state by firm by year or market by firm by year 

dataset. There were 41,664 observations in the state by firm by year dataset and 269,192 

observations in the MSA by firm by year dataset.  Hypotheses which looked at firm-level 

questions employed summation of these two datasets where either option totals were 

created or market totals were created within firm by year groupings.  There were 893 

observations in the pooled state by firm by year dataset and 884 observations in the MSA 

by firm by year dataset. 

The innumerable calculations and summary statistics as well as the database 

programming required presented quite a problem in the development of this dataset.  
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Because prior extensive computer programming efforts, such as this, have provided the 

computer code and to offer interested parties the ability to double check the accuracy of 

this programming effort, the Microsoft Access 2003 Visual Basic code used to construct 

the dataset is offered in Object 1. 

Object 1.  The Visual Basic program code used to generate the dataset (266 KB, Visual 
Basic Code.txt). 

Model 

This study has developed a model of two stage investment decisions where the 

decision to purchase and option and the decision to enter a market are intimately 

connected and not conceptually divorced from one another.  However, the models 

presented below will provide a sequence of models that take these decisions apart.  While 

it is possible to model these decisions jointly using a censored bivariate probit model 

(Boyes, Hoffman, & Low, 1989), this model is difficult to apply in this case because 

MSAs are not always nested within the states.  Thus, there are a few MSAs which require 

multiple options to enter.  For instance, entering every facet of the New York market 

might require options on New Jersey, New York, and Connecticut.  This study did not 

employ this model because the end result will not be as conceptually clear as would a 

series of one-stage models.  This section will describe the models which will be used to 

models each stage in the decision and what is required by these models to support the 

hypotheses.  In addition, when helpful, a mathematical representation of the model is 

provided.  All independent variables are lagged one year such that the entry decision in 

any year is based on variables in the preceding year. 
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Hypotheses 1 and 2 

In addition to the importance of the link between option purchase and option 

execution, this study has suggested that the options purchased by firms will be connected 

to the options purchased by firms in the same reference group.  To that end, Hypotheses 1 

and 2 suggest that entrepreneurial firms were more likely to purchase options similar to 

other entrepreneurial firms and established firms were more likely to purchase options 

similar to other established firms.  These hypotheses were tested using a parametric 

hazard model.  The use of proportionality allows for the possibility that the option 

purchase behavior of firms does not follow a typical distribution, but the proportional 

hazard assumption was shown to be violated by a test employing Schonfeld residuals in 

other models.  Because proportionality did not hold for all models, a parametric model 

was used for all models instead.  An exponential distribution was used to model the 

failure event for study, the purchase of an option.  Significant and negative coefficients 

on the interaction between option similarity when defined within groups and origin will 

support these hypotheses.  Similarity with other firms’ options was measured as geodesic 

distance, business environment differences, population differences, competitor 

differences, and regulation differences.  These will be measured as differences from the 

focal firm’s position.  This similarity scale increases as the option is less similar from the 

firm’s other options, so it is better termed a dissimilarity measure.   

Hypothesis 3 

The third hypothesis suggests that the number of options purchased will increase as 

attainment discrepancy increases.  The dependent variable in this model is a count 

variable that cannot go below zero.  Because it is necessary to correct for the dataset’s 

panel structure, the results will employ a panel-corrected fixed-effect Poisson model.  
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Positive and significant coefficients indicate a greater tendency to purchase options.  

Hypotheses 3 will be supported by significant coefficients on the squared attainment 

discrepancy variables. 
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Hypothesis 4 

The fourth hypothesis suggests that as attainment discrepancy increases, firms will 

be more likely to purchase dissimilar options.  Firms purchase increasingly unrelated 

options in the hope of returning to a stable performance level.  This was modeled using 

the same parametric hazard model employed to test Hypotheses 1 and 2.  Just as the 

model in Hypotheses 1 and 2, the dependent variable in this equation is the purchase of 

an option.  The relevant coefficient is the interaction of attainment discrepancy and the 

option similarity measures.  If the coefficients are positive and significant, the likelihood 

of purchasing an option increases as the similarity of the option decreases and the 

magnitude of attainment discrepancy increases.  In short, a positive coefficient suggests 

that the firm is less likely to buy similar options.  In this model, attainment discrepancy 

will be a squared value rather than a linear value.  The squared value is used instead of an 

absolute term as a matter of preference and to aid in coefficient interpretation. 
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Hypothesis 5 

Hypothesis 5 hypothesizes the conditions under which an option is struck and when 

firms are more likely, in the aggregate to strike market options.  It suggests that the 

option strike behavior is a linear relationship of attainment discrepancy.  As with the 

prior models, this was modeled as a fixed-effect Poisson model.  To control for the two-

stage nature of the game, the models will only be estimated for firms who have purchased 

an option.  This will reduce the sample size but is a more appropriate method.  Here, with 

the inclusion of several market characteristics as control, attainment discrepancy should 

increase the tendency to execute an option.  Further, attainment discrepancy when 

defined within a group with the same origin should have an additive effect on the 

likelihood of market entry.  Equation 3 depicts the empirical model. 
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Hypothesis 6 

The final hypothesis required two analyses.  The first, which employed a logit 

model, looked only at options which were executed immediately following purchase or 

one year after purchase.  As discussed in Chapter 3, the decision to execute an option 

immediately must be isolated from the decision to defer an option.  Because the model in 

this study is static, a first attempt to model entry behavior should look at entry decisions 

that were tightly connected with the option purchase behavior.  Looking at immediate 

entry decision lowers the observed behavior being influenced by the shifting of 

aspirations after prolonged periods of discrepancy. Figure 4-2 shows the number of 

options executed at each year of ownership.  The tendency to execute an option decreases 
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as the period of ownership increases, but there are substantial numbers of options which 

are executed only after the firm has held onto them for a while. 

The second part of Hypothesis 6 will be modeled just as Hypothesis 4, using a 

parametric hazard model while using option strike as the failure event rather than option 

purchase.  In this hypothesis, as attainment discrepancy increases, the similarity of the 

markets entered should decline.  Thus, if the interactions of attainment discrepancy and 

the similarity measures are above positive and significant, this hypothesis will be 

supported. 
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Chapter 5 will discuss the results of these models and the implications for the 

literature.  Table 4-5 summarizes the datasets and models used to test each of the 

hypotheses. 
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Figure 4-1.  Observed Theoretical Model.  Items outlined in a dashed line are not 
observable in the empirical context.  Items circled with a solid line are 
modeled. 
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Figure 4-2. Delay Behavior Following Option Purchase.  Years delayed is the period 
between when the option was purchased and when that option was finally 
executed.  The Y-axis displays a simple count of how many markets were 
entered after that period of delay.  The graph displays is a decreasing but 
important of deferring options to later periods. 
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Table 4-1.  Option Uncertainty Measures 
Aggregated Data Point Measure Source 
Market Variances Variance (5 years) in 

employment 
County level business pattern 
data from the Census Bureau 

 Variance (5 years) in 
population 

Decennial National Census 

 Variance (5 years) in business 
establishments 

County level business pattern 
data from the Census Bureau 

 Variance (5 years) in payrolls County level business pattern 
data from the Census Bureau 

Market variance 
growth 

Growth in employment 
variance in year prior 

County level business pattern 
data from the Census Bureau 

 Growth in population 
variance in year prior 

Decennial National Census 

 Growth in business 
establishment variance in 
year prior 

County level business pattern 
data from the Census Bureau 

 Growth in payroll variance in 
year prior 

County level business pattern 
data from the Census Bureau 

 
Table 4-2.  Option Value Measures 
Aggregated Data Point Measure Source 
Market Size Number of firms who own the 

option 
LERG Database 

 Population Decennial National 
Census 

 Number of business 
establishments 

County level business 
pattern data from the 
Census Bureau 

 Payroll in the market County level business 
pattern data from the 
Census Bureau 

Market Growth Growth of the market 
(population) in the year prior 

Decennial National 
Census 

 Growth in the payroll totals for 
each market 

County level business 
pattern data from the 
Census Bureau 

 Growth in the number of 
business establishments in the 
year prior 

County level business 
pattern data from the 
Census Bureau 

IPOs in Market IPOs in the state SDC Database 
IPO Captial IPO capital delivered to state SDC Database 
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Table 4-3.  Option Similarity Measures 
Aggregated 
Data Point 

Data Item Source of data 

Competitor 
Similarity 

The arithmetic mean difference between the 
number of competitors in the focal market and 
the firm’s other markets. 

LERG database 

 The arithmetic mean squared difference 
between the focal market’s number of 
competitors and the firm’s other markets 

LERG database 

 The minimum difference between the number 
of competitors in the focal market and the 
firm’s other markets 

LERG database 

Population 
Similarity 

The arithmetic mean difference between the 
focal market’s population and the firm’s other 
markets. 

County level 
business pattern 
data from the 
Census Bureau 

 The arithmetic mean squared difference 
between the focal market’s population and the 
firm’s other markets. 

County level 
business pattern 
data from the 
Census Bureau 

 The minimum difference between the focal 
market’s population and the firm’s other 
markets. 

County level 
business pattern 
data from the 
Census Bureau 

Business 
Environment 
Similarity 

The arithmetic mean difference between in the 
focal market’s count of business establishments 
and the firm’s other markets. 

County level 
business pattern 
data from the 
Census Bureau 

 The arithmetic mean squared difference 
between the focal market’s count of business 
establishments and the firm’s other markets. 

County level 
business pattern 
data from the 
Census Bureau 

 The minimum difference between the count of 
business establishments in the focal market and 
the firm’s other markets. 

County level 
business pattern 
data from the 
Census Bureau 

Distance 
Similarity 

The arithmetic mean geodesic distance from the 
focal market and the firm’s other markets 

Latitude and 
longitude listed in 
the Decennial 
National Census 

 The arithmetic mean squared geodesic distance 
from the focal market and the firm’s other 
markets 

Latitude and 
longitude listed in 
the Decennial 
National Census 
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Table 4-3.  Continued 
Aggregated 
Data Point 

Data Item Source of data 

Distance 
Similarity 

The Minimum geodesic distance from the focal 
market to the firm’s other markets 

Latitude and 
longitude listed in 
the Decennial 
National Census 

Regulation 
Similarity 

The arithmetic mean difference between the 
focal market’s interconnection rates and the 
firm’s other markets. 

Individual state 
public service 
commissions 

 The arithmetic mean squared difference 
between the focal market’s interconnection 
rates and the firm’s other markets. 

Individual state 
public service 
commissions 

 Minimum difference between the focal 
market’s interconnection rates and those of the 
firm’s other markets.   

Individual state 
public service 
commissions 

 

Table 4-4.  Market Characteristic Measures 
Variable Measure Source 
Prior year entry (overall) Market entry in year prior LERG database 
Prior year entry (origin) Market entry in the year prior 

by firms of the same origin 
LERG database, 
NPRG database 

Count of competitors 
(overall) 

Number of firms in the market 
(overall) 

LERG database 

Count of competitors 
(origin) 

Number of firms in the market 
with the same origin 

LERG database 

Growth of competitor count 
(overall) 

Growth in the number of firms 
(overall) 

LERG database 

Growth of competitor count 
(origin) 

Growth in the number of firms 
with the same origin 

LERG database 
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Table 4-5.  Model and Dataset for Hypothesis Testing 
Hypothesis Model Dataset 
1 Correlations and parametric 

hazard model 
Option by year by 
firm 

2 Correlations and parametric 
hazard model 

Option by year by 
firm 

3 Fixed-effect Poisson model for 
count data 

Year by firm  

4 Parametric hazard model Option by year by 
firm 

5 Fixed-effect Poisson model for 
count data 

Year by firm  

6 Parametric hazard model Market by year by 
firm 
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CHAPTER 5 
RESULTS AND DISCUSSION 

This paper produced some very complex and involved hypotheses and measures.  

The suggestion is essentially that firms borrow best practice from one another and are 

more likely to do that when they are underperforming.  The definition of practice and 

performance are complex. 

Attached to this section are nine tables which outline the results of the analysis.  

Table 5-1 presents the summary correlations and statistics for the data used in analyzing 

the option behavior.  Table 5-2 presents the same information for the information 

developed at a market level.  Table 5-3 presents the option purchase data when pooled at 

the firm by year level and Table 5-4 does the same for the market entry data.  These 

correlations are not adjusted for the panel nature of the data. 

The first step in this analysis was to deal with the extremely high intercorrelations 

between overall attainment discrepancy and attainment discrepancy calculated across 

groups displayed in Table 5-1 and 5-2 as well as the high correlation between the 

similarity measures.   

It is possible that the high correlations are the result of erroneous results in one of 

the groups for one of the years.  Figure 5-1 and 5-2 present a summary of option purchase 

and market entry behavior within groups over this study’s period.  

Figure 5-1 presents a simple count of the number of market competitors in each 

year for each group.  Within the study’s period, established firms always represented 
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about 65% of the market competitors in the industry.  Entrepreneurial firms, while always 

a smaller group, were a sizable and consistent group of competitors within this industry. 

Figure 5-2 presents four charts detailing market behaviors within each group.  

Entrepreneurial firms and established firms are fairly consistent with one another in terms 

of their option purchase behavior, their market entries, and market exits.  Established 

firms, in this industry, tended to be the firms who entered new markets, markets with no 

prior competitors.  This is a unique result to this industry which suggests that the 

established firms were the firms who invested in new markets while entrepreneurial firms 

tended to follow behind.  This trend reverses itself late in the study period, with 

entrepreneurial firms entering twice as many new markets.  This might be the result of 

the high levels of venturing financing available in 2001 or the result of a regulatory 

change.  The exact behavior deserves attention in a later analysis, but for this study 

entrepreneurial firms and established firms will be treated as having only one aspiration, 

the industry average.  The charts do not support measuring attainment discrepancy within 

groups, and the correlations suggest that measuring attainment discrepancy within groups 

is essentially the same as measuring it across the industry. 

Because of this consistent high correlation across groups, the results presented in 

Tables 5-5 through 5-9 offer results which only include the attainment discrepancy results 

calculated at the overall industry.  In addition, the high correlation between population 

and business environment similarity meant that these two variables could not be included 

in the same model; as a result population measures were not used in the statistical 

analysis. 
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Because the attainment discrepancy and similarity measures within groups are so 

highly correlated with the measures at the industry level, and because summary analysis 

does not indicate a difference within origin groups, the analysis results do not support 

Hypothesis 1 and 2.  There is no detectable difference within groups. 

Table 5-5 presents the results which examine the tendency for firms to purchase 

options which are similar to those owned by the average firm in the industry.  These 

models were conducted using a hazard with robust standard errors which are corrected 

for potential clustering within each firm.  In this model, the relevant hazard spell was a 

market-firm pair.  Thus, there are multiple spells for each firm within the dataset.  The 

clustering option in Stata was used to adjust for the relationship between these spells.  

The tables display exponentiated coefficients not hazard ratios.  Negative coefficients in 

this model suggest a lower likelihood of entry. 

Model 1 presents the control model and Model 2 presents the model after including 

the attainment discrepancy variable.  This model suggests that firms are less likely to 

purchase options when their attainment discrepancy is positive.  In other words, firms do 

not seem to purchase more options when they are performing below the industry average.  

Instead, they are less likely to purchase options if they are performing below the average.  

They also tend to purchase more options when they are performing above the industry 

average.  Model 3 incorporates the dissimilarity measures, and its coefficient suggests 

that firms are less likely to purchase options on markets which are geographically distant 

and operate under a different regulatory scheme.   

In an effort to identify any relevant difference in option purchase behavior, Model 4 

through 7 present the interaction of the dissimilarity measures with firm origin.  Model 4 
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suggests that entrepreneurial firms are less likely than established firms to purchase 

options which are geographically distant.  Model 5 suggests that these two types of firms 

show similar option purchase tendencies with respect to the business environment.  

Model 7 suggests that entrepreneurial firms tend to seek markets with a large in 

competitor size.  Entrepreneurial firms tend to purchase options on markets populated by 

different sized competitors. This model also suggests that established firms purchase 

options on markets with similar sized competitors.  Model 7 suggests that entrepreneurial 

firms show a slightly higher tendency to avoid markets with different regulation schemes 

than current markets. 

This analysis suggests that attainment discrepancy has an influence on option 

purchase.  However, it is not entirely consistent with the hypothesized results.  While the 

hypotheses suggested that similarity and origin have an important influence on option 

purchase, the results in Table 5-5 have suggested that similarity in terms of geographic 

proximity and competitor characteristics influence option purchase in a direction 

consistent with theory.  Regulation and business environment similarity did not behave in 

a manner consistent with the theorized model.  Similarity differences had no different 

influences within origin groups.  Attainment discrepancy had an influence on option 

purchase but one that consistently decreased option purchase the further behind a firm 

became.  In this model, the lower a firm’s performance the lower its likelihood of 

purchase options became.  To further examine option purchase, Table 5-6 presents the 

results of regressing attainment discrepancy on the total number of options purchased. 

The model to test Hypothesis 3 is shown in Table 5-6.  This is a Poisson regression; 

a positive coefficient indicates a tendency to purchase more options.  Model 1 presents 
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the control model.  The variables used for control in this analysis are measured at the 

firm-year level as opposed to the firm-market-year level in the prior analysis.  Model 2 

suggests that increasing attainment discrepancy reduces the number of options purchased.  

If attainment discrepancy is squared, the number of options purchased also declines.  In 

short, Table 5-6 suggests contrary support for Hypothesis 3.  Firms seem to purchase 

fewer options overall as their performance falls below the industry average and the 

tendency to purchase options also declines in an inverted-U pattern as attainment 

discrepancy increases in absolute terms.  These results are the same in their implication 

as the results presented in Table 5-5 which suggested outperforming the industry lead to 

higher option purchase.  This analysis, conducted a higher level, suggests the same.  In 

short, these results suggest an overall relationship between attainment discrepancy and 

option purchase, but the overall trend is not in support of Hypothesis 3.  Hypothesis 4 

suggested that different levels of attainment discrepancy will lead to the purchase of 

different kinds of options. 

Hypothesis 4 suggested that as the absolute value of focal firm’s attainment 

discrepancy increases, it is more likely to purchase options which are increasingly 

dissimilar to the options it already owns.  Table 5-7 presents the results of interacting 

squared attainment discrepancy with dissimilarity.  The squared values in this model are 

mean-centered prior to being squared to eliminate collinearity with the main effect.  The 

results in Table 5-7 do not support this hypothesis.  While there are main effects for the 

dissimilarity measures, the interaction of attainment discrepancy and these variables is 

not different than zero.  Firm option purchase behavior does not seem to change with 

changes in attainment discrepancy.  The squared value of attainment discrepancy in these 
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models had a negative influence on the likelihood of option purchase as does the main 

effect. In summary, while Table 5-5 and 5-6 suggested that attainment discrepancy might 

have a differential impact on option purchase depending on the option, the results in 

Table 5-7 was not able to identify if these effects indeed exist. 

Table 5-8 shows the investigation of Hypothesis 5.  This hypothesis suggested that 

the tendency to enter a market was the result of a positive influence of attainment 

discrepancy.  If the firm is underperforming the industry, Hypothesis 5 suggested that the 

firm would be more likely to enter the market.  Similarly, if the firm is outperforming the 

market, Hypothesis 5 suggested that it would be less likely to enter a new market.  The 

results in Table 5-8 support this hypothesis.  Attainment discrepancy had a consistent 

influence on the likelihood of market entry.  As attainment discrepancy increased, market 

entry became more likely.  Model 3 examines this result further and finds that high levels 

of squared attainment discrepancy have a small negative effect on market entry.  The 

strongest result in this model, however, is the positive linear result.  Firms who are in a 

weaker market position (high attainment discrepancy) are more likely to enter markets 

than firms who are in a better market position.  Figure 5-3 charts this relationship 

between the number of markets entered and attainment discrepancy over the range of the 

data in the sample. 

Hypothesis 6 suggested that attainment discrepancy would increase the likelihood 

of executing options which are similar to those held by other firms.  Table 5-9 presents 

the examination of this hypothesis using a hazard model.  This hypothesis was not 

supported.  Table 5-9 suggests that attainment discrepancy does not hold as a relationship 

with market entry on any given market through the entire sample period. Although 
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market dissimilarity discourages entry, the interaction of the dissimilarity measures with 

attainment discrepancy did not influence the likelihood of entry in their empirical model.  

Firms might be less likely to enter markets in the early stages of their ownership if they 

are far behind their competitors.  While the overall number of markets entered can be 

predicted by attainment discrepancy, the individual markets entered cannot be predicted 

consistently.  The similarity of the potential market with the markets of other firms in the 

industry did not influence the firm’s tendency to enter.  As a result, firms did not display 

an increased tendency to enter the markets mimetically in this industry based on their 

attainment discrepancy. This analysis was also conducted on a limited sample, using only 

the first two years of data after option purchase.  These results are presented in Appendix 

A. 

Discussion and Conclusion The intent of this study was to show that option 

behaviors are influenced by attainment discrepancy.  The results are summarized in Table 

5-10.  While the study suggests some interesting potential relationships and finds 

significance at a level greater than that expected based on chance alone, it does not fully 

support the model.  While there are several potential causes for this, the results do present 

some interesting findings which can be generalized out to the options and 

entrepreneurship literature.  This section will first discuss some of the contextual reason 

that the results were not more robust and then move on to some of the implications for 

the findings that were significant. 

This paper has approached a complex and dynamic industry.  Any time such a 

complex industry is modeled empirically, there is the possibility that its complexity will 

be lost.  This study employed over 70 variables and reduced these through statistical 
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techniques to a tractable 25 variables.  While no solution is ever complete, this was a first 

best attempt to model the industry.  As an initial problem, the analysis is extremely 

focused on the product market.  The options as well as the execution event are only 

measured on a product market level. 

Measurement was conducted at a higher level because of the theoretical importance 

of measuring items on a level which is visible to all firms in the industry, but there may 

have been different items which could have been employed.  For instance, the option 

acquisition event, here measured as the certification by state regulatory agencies, would 

have been better measured by looking at an investigation event conducted prior to the 

state certification.  For instance, firms truly investigate market possibilities by asking 

consumers what they want or hiring local attorneys to assist in the market entry process.  

These are both options on the market, and these events, which are prior to OCN purchase, 

might have better supported the theory. 

Figure 4-2 suggests that firms did indeed use state certification as an option.  While 

nearly 700 entry events occurred within a year of state certification, there were many 

events which occurred after several years, a finding consistent with option behavior.  

While these 700 events occurred in 171 markets, there were an additional 92 markets for 

which entry was not observed immediately following certification.  While all but three of 

the potential markets in this study did undergo entry at some point in the study period, 

this study might be expanded to model the delay that firms used after attaining 

certification. 

Secondly, the attainment discrepancy variable, which was inconsistent in its 

support for the paper’s theoretical propositions, could have been measured differently.  
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This paper has operationalized attainment discrepancy as a combination of four variables.  

A firm’s shortcomings on either one of these contributes to increasing attainment 

discrepancy.  However, measuring the construct this way has some problems.  First, by 

treating attainment discrepancy as multidimensional, this paper weighted all of the factors 

uniformly across the industry.  Firms who are below the industry average in terms of the 

number of options owned are included with firms who are below the industry average in 

terms of the number of markets they have entered.  Because attainment discrepancy is 

inherently determined within the firm, the weights for these two factors may differ across 

firms.  This study measured attainment discrepancy in this way to better handle the two 

stage nature of the game and to avoid using an industry average as an independent 

variable.  If this study had used an industry average as a independent variable, any result 

might have been explained as regression to the mean.  Alternative definitions of 

attainment discrepancy and the empirical results for those definitions are developed in 

Appendix B. 

The second problem with attainment discrepancy measurement, suggested in the 

results, is also one of the study’s contributions.  Attainment discrepancy measurement 

might not only differ between firms but also between decisions.  Prior studies have 

motivated the market entry decision using aspiration levels (Greve, 1998b).  Others have 

shown that aspirations can stretch across two decisions such as those modeled here 

(Greve, 2003a), but none have looked at the use of aspiration levels in highly dynamic 

environments.  How firms use their reference groups to decide on their market actions is 

the intent of this study.  However, different groups might have different impacts on 

decision making.  Attainment discrepancy in this study, depending on how it was defined, 
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had different influences on the firm’s decision process.  Table 5-9 and Appendix A 

suggest that firms do enter markets which are populated by firms of similar origin; they 

do tend to follow one another.  However, it is not clear how they define their aspirations 

to justify this outcome. 

This suggests a potential contribution to the real options and entrepreneurship 

literature.  If firms purchase options to learn about an environment and strengthen their 

market position, they do so in a manner that is as different from their competitors as 

possible.   They explore markets with the intent of differentiating.  Firms in the reference 

group influence the tendency to seek out opportunities to learn, but not in predictable 

ways.  However, once these learning opportunities are explored, firms seek to exploit 

options which will get them to the forefront of their industry.  They enter markets which 

are popular with competitors and particularly with competitors with the same origin.  

They compete within groups with the ultimate goal of being the industry leader.  They 

enter markets which are very similar to the average market for the industry as a whole 

and enter more markets when their market position is behind that of competitors.  While 

the lowliest market competitor might keep tabs on its nearest rival, it still yearns to be the 

big firm.   

For the real options literature, this suggests that firms might be using real options 

logic to expand their potential to learn.  However, once they have finished the search 

process, the most highly valued options are those options which are also held by 

competitors.  In addition, this model did suggest that firms limit their tendency to enter 

new markets if they are performing below the industry average.  Their tendency to 
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engage in search is limit by high levels of attainment discrepancy, but discrepancy 

increases their likelihood of market entry. 

For the entrepreneurship literature, this has important suggestions.  First, 

entrepreneurs as a group are an important subgroup of an industry.  While there was not 

overwhelming support for the notion that entrepreneurial firms do more of one behavior 

than another, there was support that origin defines groups within this industry.  Table 5-9 

suggests that firms show different tendencies to enter markets depending on what kind of 

firms were already in the market.  

The entrepreneurship literature, which tends to emphasize the importance of 

entrepreneurial firms creating new and better alternatives, might benefit from this study 

and others like it, which suggests that entrepreneurial firms try new things because it 

benefits their business, but ultimately entrepreneurial firms are trying to maintain 

competitive parity with a subgroup.  If this subgroup stampedes down the wrong path and 

invests in a dying industry, the cognitive groupings which these firms have adopted will 

be the cause of their failure.  Ultimately, this is largely what happened in this industry; 

the rush to invest led to a glut of capacity and customer exhaustion.  Billions of capital 

dollars were lost and it was the start-up firms who were leading the charge. 
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Figure 5-1. Market Competitor Count by Origin. 
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Figure 5-2. Entry and Exit Graphs by Origin.  A) The number of options bought by                
origin B) The number of market entries by origin C) Entry into new markets    
by origin D) Market exit by origin 
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Figure 5-3.  Relationship Between Attainment Discrepancy and Markets Entered.  
Although there is a significant squared term in the relationship between 
attainment discrepancy and the number of market entries, this relationship 
has no visible effect over the range of the data in the sample. 
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Table 5-1.  Option data summary statistics 
Variable 
Number Variable Mean 

Std. 
Dev. 1 2 3 4 5 6 

1 Distance dissimilarity (overall)     0.00       1.71       
2 Population dissimilarity (overall)     0.00       1.00  0.00      
3 Business environment dissimilarity (overall)     0.00       1.00  0.06*  0.00     
4 Competitor dissimilarity (overall)     0.00       1.57 -0.03* -0.01 -0.02*    
5 Regulation dissimilarity (overall)     0.00       1.63 -0.04*  0.12*  0.18*  0.10*   
6 Distance dissimilarity (origin)     0.00       1.71  0.94*  0.01  0.07* -0.05* -0.04*  
7 Population dissimilarity (origin)     0.00       1.67  0.00  1.00*  0.00 -0.01  0.12*  0.01 
8 Business environment dissimilarity (origin)     0.00       1.64  0.05*  0.62*  0.79* -0.02*  0.22*  0.06* 
9 Competitor dissimilarity (origin)     0.00       1.60 -0.09* -0.01 -0.02*  0.76*  0.05* -0.12* 
10 Regulation dissimilarity (origin)     0.00       1.62 -0.04*  0.12*  0.18*  0.15*  1.00* -0.04* 
11 Population dissimilarity (focal)     0.03       1.69  0.00  1.00* -0.01*  0.00  0.11*  0.01 
12 Business environment dissimilarity (focal)     0.04       1.65  0.05*  0.61*  0.78* -0.01  0.21*  0.06* 
13 Regulation dissimilarity (focal)     0.05       1.64 -0.04*  0.11*  0.16*  0.12*  0.98* -0.04* 
14 Distance dissimilarity (focal)     0.06       1.69  0.50*  0.12*  0.19* -0.09*  0.10*  0.56* 
15 Competitor dissimilarity (focal)     0.06       1.54 -0.02* -0.01 -0.02*  0.87*  0.05* -0.03* 
16 Attainment discrepancy (origin)     0.00       1.92  0.00  0.04*  0.03*  0.16*  0.00  0.00 
17 Attainment discrepancy (overall)     0.00       1.92  0.00  0.04*  0.02*  0.16*  0.00  0.00 
20 Firm age     8.03     15.99  0.00 -0.03* -0.01  0.05*  0.02*  0.00 
21 Total option purchased     1.79       4.26  0.00 -0.05* -0.01* -0.06* -0.04*  0.00 
22 Market size     0.00       1.92 -0.10*  0.22*  0.23* -0.16* -0.08* -0.09* 
23 IPOs in market     5.60     14.41  0.01  0.07*  0.25* -0.09* -0.06*  0.02* 
24 IPO capital 915.41 2086.77 -0.05*  0.08*  0.21* -0.12* -0.05* -0.04* 
25 Variance in market dimensions     0.01       1.86  0.13*  0.05*  0.38* -0.11* -0.06*  0.16* 
26 Growth in market variances     0.00       1.22  0.06*  0.02*  0.08* -0.10* -0.08*  0.09* 
27 Origin     0.37       0.48  0.00  0.03*  0.10* -0.04* -0.02*  0.02* 
* p < 0.05 
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Table 5-1.  Continued 
Variable 
Number 7 8 9 10 11 12 13 14 15 16 17 20 21 
8  0.61*             
9  0.00 -0.02*            
10  0.12*  0.22*  0.05*           
11  0.99*  0.61*  0.00  0.11*          
12  0.61*  0.99* -0.01*  0.21*  0.61*         
13  0.11*  0.20*  0.07*  0.98*  0.12*  0.21*        
14  0.12*  0.22* -0.12*  0.10*  0.13*  0.23*  0.11*       
15 -0.01 -0.02*  0.68*  0.05*  0.01*  0.01*  0.08*  0.01*      
16  0.04*  0.05*  0.15*  0.00  0.04*  0.05*  0.00 -0.14*  0.11*     
17  0.04*  0.04*  0.15*  0.00  0.04*  0.04*  0.00 -0.15*  0.11*  1.00*    
20 -0.03* -0.03*  0.04*  0.01* -0.03* -0.02*  0.02*  0.04*  0.11* -0.20* -0.20*   
21 -0.05* -0.04* -0.05* -0.04* -0.05* -0.04* -0.04* -0.03* -0.13* -0.07* -0.07*  0.01*  
22  0.22*  0.32* -0.12* -0.08*  0.22*  0.32* -0.07* -0.04* -0.12*  0.00  0.00  0.00  0.00 
23  0.07*  0.24* -0.08* -0.06*  0.06*  0.23* -0.07* -0.01* -0.15*  0.00  0.00 -0.02*  0.01* 
24  0.08*  0.21* -0.09* -0.05*  0.08*  0.21* -0.05* -0.01 -0.08*  0.00  0.00  0.00 -0.01 
25  0.05*  0.33* -0.09* -0.06*  0.05*  0.34* -0.06*  0.10* -0.06*  0.00  0.00  0.01 -0.01* 
26  0.02*  0.07* -0.06* -0.08*  0.02*  0.08* -0.08*  0.12*  0.14* -0.01* -0.01*  0.08* -0.11* 
27  0.01  0.10* -0.08* -0.01  0.03*  0.10* -0.02*  0.05* -0.03*  0.00 -0.03* -0.13*  0.02* 

* p < 0.05 
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Table 5-1.  Continued 
Variable 
Number 22 23 24 25 26 
23  0.65*     
24  0.64*  0.77*    
25  0.72*  0.67*  0.64*   
26  0.15*  0.08*  0.21*  0.27*  
27  0.00  0.00  0.00  0.00 -0.01 

* p < 0.05 
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Table 5-2.  Market data summary statistics 
Variable 
Number Variables Mean Std. Dev. 1 2 3 4 5 6 
1 Attainment discrepancy (overall) -1.59   2.70       
2 Attainment discrepancy (origin) -1.59   2.71  1.00*      
3 Distance dissimilarity (origin) -0.09   1.04 -0.02* -0.02*     
4 Population dissimilarity (origin)  0.15   1.49 -0.01  0.00  0.02*    
5 Business environment dissimilarity (origin)  0.15   1.44  0.00  0.01  0.11*  0.68*   
6 Competitor dissimilarity (origin) -0.01   1.76  0.08*  0.08* -0.07*  0.00 -0.01*  
7 Distance dissimilarity (overall) -0.09   1.03 -0.02* -0.02*  0.99*  0.02*  0.10* -0.06* 
8 Population dissimilarity (overall)  0.17   1.49 -0.01  0.00  0.02*  0.99*  0.67*  0.00 
9 Business environment dissimilarity (overall)  0.16   1.44  0.00  0.01*  0.11*  0.67*  0.99* -0.01* 
10 Competitor dissimilarity (overall) -0.06   1.65  0.10*  0.10* -0.04*  0.00 -0.01  0.57* 
11 Population dissimilarity (focal)  0.21   1.47 -0.04* -0.03*  0.02*  0.95*  0.64*  0.01* 
12 Business environment dissimilarity (focal)  0.19   1.43 -0.02* -0.02*  0.10*  0.63*  0.97* -0.01* 
13 Distance dissimilarity (focal) -0.22   1.09 -0.25* -0.25*  0.43*  0.26*  0.34* -0.05* 
14 Competitor dissimilarity (focal)  0.13   1.61  0.02*  0.02*  0.00  0.00  0.00  0.47* 
15 Number of firms in market (overall)  5.05   5.64  0.07*  0.07*  0.02*  0.06*  0.08* -0.08* 
16 Number of firms in market (origin)  2.59   3.06  0.07*  0.07*  0.02*  0.06*  0.07* -0.05* 
17 Growth in number of competitors (overall) -0.07   0.32 -0.02* -0.02*  0.03*  0.01*  0.02* -0.04* 
18 Growth in number of competitors (origin) -0.04   0.27 -0.02* -0.02*  0.03*  0.00  0.01* -0.13* 
19 Entry in prior year (origin)  0.24   1.10  0.01*  0.01* -0.03* -0.01* -0.02*  0.12* 
20 Entry in prior year (overall) -4.35   5.51 -0.06* -0.06* -0.04* -0.07* -0.09*  0.09* 
21 Firm age  9.41 16.49 -0.26* -0.26*  0.03*  0.05*  0.02* -0.04* 
22 Market growth -0.05   1.87  0.03*  0.03*  0.07* -0.02*  0.00 -0.03* 
23 Market size -0.01   1.83  0.08*  0.08*  0.05*  0.12*  0.26* -0.10* 
24 Market variance  0.00   1.59  0.04*  0.04*  0.09*  0.06*  0.20* -0.06* 
25 Market variance growth  0.02   2.28  0.01*  0.01*  0.02* -0.01  0.00 -0.04* 
* p < 0.05 
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Table 5-2.  Continued 
Variable 
number 7 8 9 10 11 12 13 14 15 16 17 18 19 
8  0.02*             
9  0.10*  0.67*            
10 -0.04*  0.00 -0.01           
11  0.02*  0.97*  0.65*  0.01*          

12  0.10*  0.64*  0.98*  0.00  0.67*         

13  0.43*  0.26*  0.34* -0.03*  0.27*  0.34*        

14  0.00  0.00  0.00  0.84*  0.09*  0.05*  0.04*       

15  0.02*  0.06*  0.08* -0.20*  0.12*  0.12*  0.05* -0.04*      

16  0.03*  0.05*  0.07* -0.18*  0.11*  0.11*  0.05* -0.03*  0.94*     

17  0.04*  0.01*  0.02* -0.10*  0.02*  0.01*  0.05*  0.05* -0.12* -0.12*    

18  0.03*  0.00  0.01* -0.07*  0.01*  0.01  0.04*  0.05* -0.12* -0.16*  0.62*   

19 -0.03*  0.00 -0.01*  0.07* -0.01* -0.01 -0.04* -0.07*  0.24*  0.29* -0.51* -0.78*  
20 -0.04* -0.07* -0.09*  0.22* -0.14* -0.13* -0.07* -0.01* -0.94* -0.88* -0.11* -0.09*  0.04* 
21  0.03*  0.05*  0.02* -0.03*  0.05*  0.02*  0.06*  0.00 -0.08* -0.06*  0.05*  0.04* -0.04* 
22  0.08* -0.02*  0.00 -0.03* -0.03* -0.01  0.04* -0.04*  0.03*  0.03*  0.00 -0.01  0.00 
23  0.05*  0.12*  0.27* -0.14*  0.12*  0.26*  0.03* -0.12*  0.54*  0.51* -0.03* -0.03*  0.09* 
24  0.09*  0.06*  0.20* -0.08*  0.06*  0.20*  0.05* -0.06*  0.34*  0.32*  0.00 -0.01  0.03* 
25  0.02* -0.01  0.00 -0.04*  0.00  0.00  0.02* -0.01*  0.10*  0.09*  0.02*  0.02* -0.04* 
* p < 0.05 
 
Table 5-2.  Continued 
Variable 
number 20 21 22 23 24 
21  0.06*     
22 -0.03*  0.00    
23 -0.51* -0.03*  0.01*   
24 -0.34* -0.01*  0.01  0.66*  
25 -0.12*  0.00  0.00  0.03* 0.64* 

* p < 0.05 
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Table 5-3.  Option by year data summary statistics 
Variable 
number Variables Mean 

Std. 
Dev.  1 2 3 4 5 6 

1 Total options purchased 1.79   4.26       
2 Firm age 7.86 16.05  0.01      
3 Attainment discrepancy (overall) 0.00   1.88  0.06  0.19*     
4 Attainment discrepancy (Origin) 0.00   1.88  0.06  0.20*  1.00*    
5 Market size 0.00   1.63 -0.04 -0.02 -0.01 -0.01   
6 Market variances 0.00   1.88 -0.04  0.00  0.07*  0.06  0.71*  
7 Market variance growth 0.00   1.42 -0.16*  0.17*  0.13*  0.13*  0.20*  0.36* 
8 Market growth 0.00   1.48  0.03  0.06  0.12*  0.12*  0.31*  0.27* 

9 
Absolute value of attainment discrepancy 
(overall) 1.37   1.29 -0.01  0.32*  0.67*  0.68* -0.08*  0.01 

10 
Absolute value of attainment discrepancy 
(origin) 1.37   1.29 -0.01  0.32*  0.67*  0.68* -0.08*  0.01 

11 Squared attainment discrepancy (overall) 3.55   7.31 -0.02  0.35*  0.76*  0.77* -0.07*  0.01 
12 Squared attainment discrepancy (origin) 3.55   7.41 -0.02  0.35*  0.76*  0.76* -0.06*  0.01 
13 Origin 0.37   0.48  0.02 -0.12*  0.00 -0.02  0.12*  0.18* 

* p < 0.05 
 
Table 5-3.  Continued 
Variable 
Number 7 8 9 10 11 12 
8  0.17*      
9  0.24*  0.00     
10  0.25*  0.01  0.99*    
11  0.19*  0.02  0.93*  0.93*   
12  0.19*  0.02  0.93*  0.93*  1.00*  
13  0.03  0.09* -0.05 -0.05 -0.07* -0.07* 

* p < 0.05 
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Table 5-4.  Market by year data summary statistics 
Variable 
Number Variable Name Mean 

Std. 
Dev. 1 2 3 4 5 

1 Markets entered 11.84 27.27      
2 Firm age   7.00 15.58  0.38*     
3 Attainment discrepancy (overall)   0.00   1.90  0.74*  0.22*    
4 Attainment discrepancy (origin)   0.00   1.90  0.74*  0.22*  1.00*   
5 Market size   0.00   1.63  0.02  0.02  0.12*  0.12*  
6 Market variances   0.00   1.73  0.01  0.01  0.13*  0.12*  0.86* 
7 Market variance growth   0.00   1.99  0.06  0.03  0.10*  0.09*  0.04 
8 Market growth   0.00   1.81  0.10*  0.04  0.15*  0.15*  0.27* 
9 Absolute value of attainment discrepancy (overall)   1.23   1.45  0.73*  0.34*  0.73*  0.73*  0.10* 
10 Absolute value of attainment discrepancy (origin)   1.23   1.45  0.73*  0.34*  0.73*  0.74*  0.11* 
11 Squared attainment discrepancy (overall)   3.62   9.56  0.83*  0.34*  0.82*  0.82*  0.05 
12 Squared attainment discrepancy (origin)   3.62   9.66  0.83*  0.35*  0.81*  0.82*  0.05 
13 Origin   0.39   0.49 -0.01 -0.13* -0.01 -0.02  0.13* 

* p < 0.05 
 
Table 5-4.  Continued 
Variable 
Number 6 7 8 9 10 11 12 
7  0.27*       
8  0.29*  0.03      
9  0.08*  0.14*  0.12*     
10  0.09*  0.15*  0.13*  1.00*    
11  0.04  0.09*  0.09*  0.93*  0.93*   
12  0.05  0.09*  0.09*  0.92*  0.93*  1.00*  
13  0.15*  0.07*  0.07* -0.05 -0.04 -0.06 -0.06 

* p < 0.05 
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Table 5-5.  Maximum likelihood estimates of the likelihood of option purchase 
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 
Distance dissimilarity (focal) * 
origin 

      -0.04 
(0.09) 

Business environment 
dissimilarity (focal)* origin 

     -0.01 
(0.07)  

Competitor dissimilarity (focal)* 
origin 

     0.09 
(0.08)   

Regulation dissimilarity (focal) * 
origin 

   -0.01 
(0.07)    

Distance dissimilarity (focal)   -0.06† 
(0.04) 

-0.06† 
(0.04) 

-0.06† 
(0.04) 

-0.06† 
(0.04) 

-0.04 
(0.05) 

Business environment 
dissimilarity (focal) 

   0.11** 
(0.03) 

 0.11** 
(0.03) 

 0.11** 
(0.03) 

 0.12** 
(0.04) 

 0.12** 
(0.03) 

Competitor dissimilarity (focal)   -0.12** 
(0.04) 

-0.12** 
(0.04) 

-0.16** 
(0.06) 

-0.12** 
(0.04) 

-0.12** 
(0.04) 

Regulation dissimilarity (focal)    0.06** 
(0.02) 

 0.06 
(0.04) 

 0.06** 
(0.02) 

 0.06** 
(0.02) 

 0.06** 
(0.02) 

Attainment discrepancy (overall)  -0.10** 
(0.01) 

-0.10** 
(0.01) 

-0.10** 
(0.01) 

-0.10** 
(0.01) 

-0.10** 
(0.01) 

-0.10** 
(0.01) 

Firm age  0.01 
(0.01) 

 0.00 
(0.01) 

 0.00 
(0.00) 

 0.00 
(0.00) 

 0.00 
(0.00) 

 0.00 
(0.00) 

 0.00 
(0.00) 

Total options purchased  0.09** 
(0.01) 

 0.09** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

Market size  0.11** 
(0.01) 

 0.13** 
(0.02) 

 0.11** 
(0.02) 

 0.11** 
(0.02) 

 0.11** 
(0.02) 

 0.11** 
(0.02) 

 0.11** 
(0.02) 

Market growth -0.01 
(0.05) 

-0.01 
(0.05) 

-0.03 
(0.04) 

-0.03 
(0.04) 

-0.03 
(0.04) 

-0.03 
(0.04) 

-0.03 
(0.04) 

IPOs in market -0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00) 

-0.00† 
(0.00) 

-0.00 
(0.00) 

-0.00 
(0.00) 

IPO capital  0.00 
(0.00) 

 0.00† 
(0.00) 

 0.00* 
(0.00) 

 0.00* 
(0.00) 

 0.00* 
(0.00) 

 0.00* 
(0.00) 

 0.00* 
(0.00) 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses. Z-tests are two-tailed, hypothesized effects are one-tailed.  
N=36,348. 
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Table 5-5.  Continued 
Variables Model 1 Model 2 Model 3 Model 5 Model 6 Model 7 Model 8 

Market variances -0.00 
(0.02) 

 0.01 
(0.02) 

-0.00 
(0.02) 

-0.00 
(0.02) 

-0.00 
(0.02) 

-0.00 
(0.02) 

-0.00 
(0.02) 

Market variance growth -0.28**
(0.08) 

-0.32**
(0.09) 

-0.29**
(0.09) 

-0.29**
(0.09) 

-0.29**
(0.09) 

-0.29**
(0.09) 

-0.29**
(0.08) 

Origin  0.12 
(0.23) 

 0.09 
(0.20) 

 0.10 
(0.19) 

 0.10 
(0.18) 

 0.14 
(0.19) 

 0.10 
(0.19) 

 0.08 
(0.17) 

Constant -4.13**
(0.15) 

-4.11**
(0.13) 

-4.15**
(0.13) 

-4.15**
(0.13) 

-4.17**
(0.13) 

-4.15**
(0.13) 

-4.15**
(0.12) 

         
Log pseudolikelihood -4107.87 -3648.36 -3105.12 -3132.82 -3131.77 -3132.85 -3130.20 
Model χ2     195.43**    950.99**  1189.35**  1077.21**  1076.35**  1072.32**  1062.79** 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses.  Z-tests are two-tailed, hypothesized effects are one-tailed.  
N=36,348. 
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Table 5-6.  Poisson model of option acquisition 
Variables Model 1 Model 2 Model 3 
Squared attainment discrepancy 
(overall) 

  -0.02* 
(0.01) 

Attainment discrepancy (overall)  -0.39**
(0.02) 

-0.30**
(0.04) 

Firm age -0.06**
(0.02) 

 0.13**
(0.02) 

 0.13**
(0.02) 

Market variances -0.07 
(0.05) 

-0.00 
(0.05) 

-0.00 
(0.05) 

Market growth  0.09**
(0.02) 

 0.16**
(0.02) 

 0.16**
(0.02) 

Market variance growth -0.58**
(0.04) 

-0.60**
(0.04) 

-0.61**
(0.04) 

Market size  0.26**
(0.05) 

 0.17**
(0.05) 

 0.16**
(0.05) 

    
Log pseudolikelihood -1470.67 -1294.87 -1291.81 
Model χ2 431.11** 726.77** 708.37**
† p<.10; * p<.05; ** p<.01; *** p<.001.  Robust standard errors are in parentheses.  Z-tests are two-tailed.  N=893. 
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Table 5-7.  Maximum likelihood estimates of the likelihood of option purchase based on dissimilarity 
Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Squared attainment discrepancy (overall) 
* competitor dissimilarity (focal) 

      0.00 
(0.00) 

Squared attainment discrepancy (overall) 
* distance dissimilarity (focal) 

     0.00 
(0.00)  

Squared attainment discrepancy (overall) 
* regulation dissimilarity (focal) 

   -0.00 
(0.00)   

Squared attainment discrepancy (overall) 
* business environment dissimilarity 
(focal) 

  
-0.00** 
(0.00)    

Distance dissimilarity (focal)  -0.08* 
(0.04) 

-0.08* 
(0.04) 

-0.08* 
(0.04) 

-0.09* 
(0.04) 

-0.08* 
(0.04) 

Business environment dissimilarity (focal)   0.12** 
(0.03) 

 0.15** 
(0.03) 

 0.12** 
(0.03) 

 0.12** 
(0.03) 

 0.12** 
(0.03) 

Competitor dissimilarity (focal)  -0.04 
(0.03) 

-0.03 
(0.03) 

-0.04 
(0.03) 

-0.04 
(0.03) 

-0.05 
(0.03) 

Regulation dissimilarity (focal)   0.04† 
(0.02) 

 0.04† 
(0.02) 

 0.05* 
(0.02) 

 0.04† 
(0.02) 

 0.04† 
(0.02) 

Squared attainment discrepancy (overall)  -0.00** 
(0.00) 

-0.01** 
(0.00) 

-0.00** 
(0.00) 

-0.00** 
(0.00) 

-0.00** 
(0.00) 

Attainment discrepancy (overall)  -0.16** 
(0.02) 

-0.17** 
(0.02) 

-0.17** 
(0.02) 

-0.17** 
(0.02) 

-0.17** 
(0.02) 

Firm age  0.01 
(0.01) 

 0.00 
(0.00) 

 0.00 
(0.00) 

 0.00 
(0.00) 

 0.00 
(0.00) 

 0.00 
(0.00) 

Total options purchased  0.09** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

 0.10** 
(0.01) 

Market size  0.11** 
(0.01) 

 0.11** 
(0.02) 

 0.12** 
(0.02) 

 0.11** 
(0.02) 

 0.11** 
(0.02) 

 0.11** 
(0.02) 

Market growth -0.01 
(0.05) 

-0.04 
(0.04) 

-0.04 
(0.04) 

-0.04 
(0.04) 

-0.04 
(0.04) 

-0.04 
(0.04) 

IPOs in Market -0.00 
(0.00) 

-0.00† 
(0.00) 

-0.01** 
(0.00) 

-0.00† 
(0.00) 

-0.00† 
(0.00) 

-0.00* 
(0.00) 

IPO Capital  0.00 
(0.00) 

 0.00** 
(0.00) 

 0.00** 
(0.00) 

 0.00** 
(0.00) 

 0.00** 
(0.00) 

 0.00** 
(0.00) 

† p<.10; * p<.05; ** p<.01; *** p<.001.  Robust standard errors are in parentheses; z-tests are two-tailed. N = 39,228. 
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Table 5-7.  Continued 
Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Market variances -0.00 

(0.02) 
-0.00 
(0.02) 

 0.01 
(0.02) 

-0.00 
(0.02) 

-0.00 
(0.02) 

-0.00 
(0.02) 

Market variance growth -0.28** 
(0.08) 

-0.26** 
(0.08) 

-0.23** 
(0.08) 

-0.26** 
(0.08) 

-0.26** 
(0.08) 

-0.25** 
(0.08) 

Origin  0.12 
(0.23) 

 0.10 
(0.18) 

 0.10 
(0.18) 

 0.10 
(0.18) 

 0.10 
(0.18) 

 0.10 
(0.18) 

Constant -4.13** 
(0.15) 

-4.02** 
(0.13) 

-3.98** 
(0.13) 

-4.02** 
(0.13) 

-4.02** 
(0.13) 

-4.01** 
(0.13) 

       
Log pseudolikelihood -4138.75 -3778.73 -3761.92 -3778.23 -3778.31 -3777.58 
Model χ2 202.71** 844.45** 849.87** 874.51** 858.59** 892.58** 

† p<.10; * p<.05; ** p<.01; *** p<.001.  Robust standard errors are in parentheses.  Z-tests are two-tailed; hypothesized effects are one-
tailed.  N = 39,228. 
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 Table 5-8.  Poisson estimation of the tendency to enter markets 
Variable Model 1 Model 2 Model 3 
Squared attainment discrepancy (overall)   -0.01** 

(0.00) 
Attainment discrepancy (overall)   0.13** 

(0.01) 
 0.21** 
(0.02) 

Firm age  0.20**
(0.00) 

 0.14** 
(0.01) 

 0.15** 
(0.01) 

Market variances  0.06* 
(0.03) 

-0.01 
(0.03) 

-0.03 
(0.03) 

Market growth  0.02**
(0.01) 

 0.02* 
(0.01) 

 0.01 
(0.01) 

Market variance growth -0.06**
(0.01) 

-0.04** 
(0.01) 

-0.04** 
(0.01) 

Market size  0.03 
(0.02) 

 0.12** 
(0.02) 

 0.12** 
(0.02) 

    
Log pseudolikelihood -2304.63 -2130.06 -2118.99 
Model χ2  2068.50**  2144.40**  2127.80** 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses.  Z-tests are two-tailed.  N=884.   
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 Table 5-9.  Maximum likelihood estimates of the likelihood of market entry 
Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Competitor dissimilarity (overall)* attainment discrepancy 
(overall) 

    -0.00 
(0.02) 

Business environment dissimilarity (overall) * attainment 
discrepancy (overall) 

   -0.03 
(0.03) 

 

Distance dissimilarity (overall) * attainment discrepancy 
(overall) 

  -0.02† 
(0.01) 

  

Attainment discrepancy (overall)  -0.02 
(0.07) 

-0.02 
(0.07) 

-0.02 
(0.08) 

-0.02 
(0.08) 

Distance dissimilarity (overall)   0.05 
(0.05) 

-0.06 
(0.10) 

 0.05 
(0.05) 

 0.05 
(0.05) 

Business environment dissimilarity (overall)  -0.19** 
(0.07) 

-0.19** 
(0.07) 

-0.21** 
(0.07) 

-0.19** 
(0.07) 

Competitor dissimilarity (overall)  -0.13** 
(0.04) 

-0.13** 
(0.04) 

-0.13** 
(0.04) 

-0.13* 
(0.05) 

Count of competitors (overall)  0.06 
(0.04) 

 0.06 
(0.04) 

 0.06 
(0.04) 

 0.06† 
(0.04) 

 0.06 
(0.04) 

Count of competitors (origin)  0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

Growth in competitors (overall) -1.03** 
(0.33) 

-1.10** 
(0.42) 

-1.09** 
(0.42) 

-1.10** 
(0.42) 

-1.10** 
(0.42) 

Growth in competitors (origin) -1.27** 
(0.40) 

-1.54** 
(0.55) 

-1.54** 
(0.55) 

-1.53** 
(0.54) 

-1.54** 
(0.55) 

Prior year entry (overall)  0.17* 
(0.08) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

Prior year entry (origin)  0.08† 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

Firm age  0.01** 
(0.00) 

-0.02 
(0.03) 

-0.02 
(0.02) 

-0.02 
(0.03) 

-0.02 
(0.03) 

Market growth  0.01 
(0.01) 

-0.02 
(0.05) 

-0.02 
(0.04) 

-0.02 
(0.05) 

-0.02 
(0.05) 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed, hypothesized effects are one-tailed.  
N=44,087. 
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Table 5-9.  Continued 
Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Market size  0.13** 

(0.02) 
 0.17** 
(0.03) 

 0.17** 
(0.04) 

 0.17** 
(0.04) 

 0.17** 
(0.04) 

Market variances -0.11** 
(0.04) 

-0.11** 
(0.03) 

-0.10** 
(0.04) 

-0.11** 
(0.03) 

-0.11** 
(0.04) 

Market variance growth -2.99† 
(1.76) 

-2.65 
(1.93) 

-2.49 
(1.89) 

-2.60 
(1.90) 

-2.65 
(1.93) 

Origin 0.09 
(0.30) 

0.24 
(0.35) 

0.24 
(0.34) 

0.24 
(0.34) 

0.24 
(0.34) 

Constant -5.96** 
(0.29) 

-5.82** 
(0.39) 

-5.82** 
(0.38) 

-5.83** 
(0.40) 

-5.81** 
(0.39) 

      
Log pseudolikelihood -2245.98 -1539.98 -1537.45 -1538.18 -1539.96 
Model χ2    528.28**    712.01**    807.05**    719.10**    809.08** 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed, hypothesized effects are one-tailed.  
N=44,087. 
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Table 5-10.  Summary of results 
Hypothesis  Statement Table/Model Result 
1 Options purchased by entrepreneurial firms will be related to those purchased 

by other entrepreneurial firms 
Table 5-1 and 5-2 No support 

2 Options purchased by established firms will be related to those purchased by 
other established firms 

Table 5-1 and 5-2 No support 

3 As attainment discrepancy increases, option purchases will increase Table 5-6 Contrary support 
4 As attainment discrepancy increases, firms will purchase options which are 

unrelated to current option holdings 
Table 5-7 No support 

5 As attainment discrepancy increases, firms will execute more options Table 5-8 Support 
6 As attainment discrepancy increases, firms will execute options similar to 

those of comparison firms 
Table 5-9  No support 
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APPENDIX A 
LOGIT ESTIMATION OF MARKET ENTRY 

This appendix displays the results of estimating market entry by using a logit 

analysis.  The logit analysis is conducted on observations in the same year or the year 

after the acquisition of an option on the market (t0 or t+1).  The results presented below 

are largely consistent with those presented in Table 5-9 with an important caveat.  In 

contrast to Table 5-9, attainment discrepancy has a significant effect.  Attainment 

discrepancy (underperforming the market) retards entry.  Firms are less likely to enter 

markets when they are behind their competitors.   

The fact that this is contrary to Table 5-9 while looking at a different time period 

suggests that attainment discrepancy may have different impacts on the firms depending 

on when it is observed.  Here, attainment discrepancy may be an important factor is 

striking the option later on, but it does not encourage firms to immediately enter. Instead, 

firms take a wait-and-see approach to markets when they are underperforming.  

This analysis has been held out as an appendix because it confuses the results in the 

prior sections, but these results are not without implication.
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Appendix Table A-1.  Logit estimates of the likelihood of market entry 
Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Competitor dissimilarity (overall)* attainment discrepancy 
(overall) 

    0.01 
(0.02) 

Business environment dissimilarity (overall) * attainment 
discrepancy (overall) 

   -0.02 
(0.05) 

 

Distance dissimilarity (overall) * attainment discrepancy 
(overall) 

  -0.01 
(0.02) 

  

Attainment discrepancy (overall) -0.19** 
(0.06) 

-0.19** 
(0.06) 

-0.19** 
(0.06) 

-0.19** 
(0.06) 

-0.19** 
(0.06) 

Distance dissimilarity (overall)  0.04 
(0.04) 

-0.00 
(0.08) 

 0.04 
(0.04) 

 0.04 
(0.04) 

 0.04 
(0.04) 

Business environment dissimilarity (overall) -0.24* 
(0.10) 

-0.24* 
(0.10) 

-0.26** 
(0.09) 

-0.24* 
(0.10) 

-0.24* 
(0.10) 

Competitor dissimilarity (overall) -0.14** 
(0.05) 

-0.14** 
(0.05) 

-0.14** 
(0.05) 

-0.12† 
(0.07) 

-0.14** 
(0.05) 

Count of competitors (overall)  0.09** 
(0.03) 

 0.09** 
(0.03) 

 0.09** 
(0.03) 

 0.09** 
(0.03) 

 0.09** 
(0.03) 

Count of competitors (origin)  0.02 
(0.06) 

 0.02 
(0.06) 

 0.02 
(0.06) 

 0.02 
(0.06) 

 0.02 
(0.06) 

Growth in competitors (overall) -1.42** 
(0.34) 

-1.42** 
(0.34) 

-1.42** 
(0.34) 

-1.42** 
(0.34) 

-1.42** 
(0.34) 

Growth in competitors (origin) -1.26** 
(0.46) 

-1.26** 
(0.45) 

-1.25** 
(0.45) 

-1.26** 
(0.46) 

-1.26** 
(0.46) 

Prior year entry (overall)  0.29** 
(0.08) 

 0.29** 
(0.08) 

 0.29** 
(0.08) 

 0.29** 
(0.08) 

 0.29** 
(0.08) 

Prior year entry (origin) -0.00 
(0.05) 

-0.00 
(0.05) 

-0.00 
(0.05) 

-0.00 
(0.05) 

-0.00 
(0.05) 

Firm age  0.02** 
(0.00) 

 0.02** 
(0.00) 

 0.02** 
(0.00) 

 0.02** 
(0.00) 

 0.02** 
(0.00) 

Market growth  0.13* 
(0.05) 

 0.13* 
(0.05) 

 0.13** 
(0.05) 

 0.13* 
(0.05) 

 0.13* 
(0.05) 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed.  N=15,260. 



 

 

120

Appendix Table A-1.  Continued 
Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Market size -0.01 

(0.01) 
-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

-0.01 
(0.01) 

Market variances -0.05 
(0.04) 

-0.05 
(0.04) 

-0.06 
(0.05) 

-0.06 
(0.04) 

-0.05 
(0.04) 

Market variance growth -0.30 
(0.62) 

-0.26 
(0.62) 

-0.30 
(0.62) 

-0.29 
(0.62) 

-0.30 
(0.62) 

Origin 0.18 
(0.37) 

0.18 
(0.37) 

0.18 
(0.37) 

0.18 
(0.37) 

0.18 
(0.37) 

Constant -5.01** 
(0.59) 

-5.02** 
(0.58) 

-5.01** 
(0.58) 

-5.02** 
(0.59) 

-5.01** 
(0.59) 

      
Log pseudolikelihood -2825.25 -2824.57 -2824.85 -2825.09 -2825.25 
Model χ2 862.21** 896.07** 872.08** 864.25** 862.21** 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed.  N=15,260. 
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APPENDIX B 
ALTERNATIVE ATTAINMENT DISCREPANCY DEFINITIONS 

This appendix contains two tables which summarize an investigation into the 

definition of attainment discrepancy.  Because attainment discrepancy was defined as a 

four factor model in Chapter 4 and 5, there is the potential that alternative definitions 

would alter the results presented for the hypotheses.  In particular, it is likely that 

defining attainment discrepancy using both characteristics of markets (population and 

business environment) as well as characteristics of relative market position (options and 

markets) has polluted the results.  The characteristics of a firm’s market portfolio are 

quite distinct from the summary characteristics of the firm itself.  To look at the 

possibility that this definition has biased the results of this study, appendix table B-1 and 

B-2 present the results for hypothesis 6 using two alternative measures of attainment 

discrepancy.   

The first, which was used in Appendix Table B-1, looked at the changes in results 

from defining the hazard entry models used to explore hypothesis 6 by defining 

attainment discrepancy only in terms of market and option differences with the industry 

as a whole.  Hypothesis 6, which dealt with market entry, was not supported in the 

models presented in the full dissertation.  The similarity of a particular market to the 

market’s held by industry competitors did not encourage entry.  In addition, attainment 

discrepancy did not interact with these variables, suggesting that similarity does not 

encourage entry even under different levels of attainment discrepancy. 
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The tables presented do not change this result.  Attainment discrepancy did not 

influence the market entry decision.  In addition, defining attainment discrepancy only in 

terms of market count differences had no effect on the interpretation of these results.  

These results are shown in Appendix Table B-2.
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Appendix Table B-1.  Maximum likelihood estimates of the likelihood of market entry with attainment discrepancy defined just in 
terms of market and option differences 

Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Competitor dissimilarity (overall)* attainment discrepancy 
(overall)     

-0.00 
(0.02) 

Business environment dissimilarity (overall) * attainment 
discrepancy (overall)    

-0.04 
(0.04)  

Distance dissimilarity (overall) * attainment discrepancy 
(overall)   

-0.03 
(0.02)   

Attainment discrepancy (overall) 
 

 0.02 
(0.12) 

 0.01 
(0.11) 

 0.02 
(0.12) 

-0.02 
(0.08) 

Distance dissimilarity (overall) 
 

 0.05 
(0.05) 

-0.03 
(0.09) 

 0.05 
(0.05) 

 0.05 
(0.05) 

Business environment dissimilarity (overall) 
 

-0.18** 
(0.07) 

-0.18** 
(0.07) 

-0.20** 
(0.07) 

-0.19** 
(0.07) 

Competitor dissimilarity (overall) 
 

-0.14** 
(0.04) 

-0.14** 
(0.04) 

-0.14** 
(0.04) 

-0.13* 
(0.05) 

Count of competitors (overall)  0.06 
(0.04) 

 0.06 
(0.04) 

 0.06 
(0.04) 

 0.06† 
(0.04) 

 0.06 
(0.04) 

Count of competitors (origin)  0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

Growth in competitors (overall) -1.03** 
(0.33) 

-1.11** 
(0.42) 

-1.10** 
(0.42) 

-1.11** 
(0.42) 

-1.10** 
(0.42) 

Growth in competitors (origin) -1.27** 
(0.40) 

-1.55** 
(0.55) 

-1.55** 
(0.55) 

-1.54** 
(0.54) 

-1.54** 
(0.55) 

Prior year entry (overall)  0.17* 
(0.08) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

Prior year entry (origin)  0.08† 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

Firm age  0.01** 
(0.00) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.03) 

Market growth  0.01 
(0.01) 

-0.02 
(0.05) 

-0.02 
(0.05) 

-0.03 
(0.05) 

-0.02 
(0.05) 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed.  N=44,087. 
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Appendix Table B-1.  Continued 
Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Market size  0.13** 

(0.02) 
 0.17** 
(0.03) 

 0.17** 
(0.03) 

 0.17** 
(0.04) 

 0.17** 
(0.04) 

Market variances -0.11** 
(0.04) 

-0.10** 
(0.03) 

-0.10** 
(0.03) 

-0.10** 
(0.03) 

-0.11** 
(0.04) 

Market variance growth -2.99† 
(1.76) 

-2.66 
(1.94) 

-2.55 
(1.91) 

-2.63 
(1.92) 

-2.65 
(1.93) 

Constant -5.96** 
(0.29) 

-5.79** 
(0.37) 

-5.79** 
(0.37) 

-5.80** 
(0.38) 

-5.81** 
(0.39) 

      
Log pseudolikelihood -2245.98 -1540.29 -1538.7 -1539.16 -1540.22 
Model χ2    528.28**    675.41**    744.42**    674.14**    741.32** 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed.  N=44,087. 
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Appendix Table B-2.  Maximum likelihood estimates of the likelihood of market entry with attainment discrepancy defined just in 
terms of market differences 

Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Competitor dissimilarity (overall)* attainment discrepancy 
(overall)     

-0.00 
(0.02) 

Business environment dissimilarity (overall) * attainment 
discrepancy (overall)    

-0.04 
(0.04)  

Distance dissimilarity (overall) * attainment discrepancy 
(overall)   

-0.03 
(0.02)   

Attainment discrepancy (overall) 
 

 0.02 
(0.12) 

 0.01 
(0.11) 

 0.02 
(0.12) 

-0.02 
(0.08) 

Distance dissimilarity (overall) 
 

 0.05 
(0.05) 

-0.03 
(0.09) 

 0.05 
(0.05) 

 0.05 
(0.05) 

Business environment dissimilarity (overall) 
 

-0.18** 
(0.07) 

-0.18** 
(0.07) 

-0.20** 
(0.07) 

-0.19** 
(0.07) 

Competitor dissimilarity (overall) 
 

-0.14** 
(0.04) 

-0.14** 
(0.04) 

-0.14** 
(0.04) 

-0.13* 
(0.05) 

Count of competitors (overall)  0.06 
(0.04) 

 0.06 
(0.04) 

 0.06 
(0.04) 

 0.06† 
(0.04) 

 0.06 
(0.04) 

Count of competitors (origin)  0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

 0.01 
(0.08) 

Growth in competitors (overall) -1.03** 
(0.33) 

-1.11** 
(0.42) 

-1.10** 
(0.42) 

-1.11** 
(0.42) 

-1.10** 
(0.42) 

Growth in competitors (origin) -1.27** 
(0.40) 

-1.55** 
(0.55) 

-1.55** 
(0.55) 

-1.54** 
(0.54) 

-1.54** 
(0.55) 

Prior year entry (overall)  0.17* 
(0.08) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

 0.16* 
(0.07) 

Prior year entry (origin)  0.08† 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

 0.11* 
(0.04) 

Firm age  0.01** 
(0.00) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.02) 

-0.02 
(0.03) 

Market growth  0.01 
(0.01) 

-0.02 
(0.05) 

-0.02 
(0.05) 

-0.03 
(0.05) 

-0.02 
(0.05) 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed.  N=44,087. 
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Appendix Table B-2.  Continued 
Variable Names Model 1 Model 2 Model 3 Model 4 Model 5 
Market size  0.13** 

(0.02) 
 0.17** 
(0.03) 

 0.17** 
(0.03) 

 0.17** 
(0.04) 

 0.17** 
(0.04) 

Market variances -0.11** 
(0.04) 

-0.10** 
(0.03) 

-0.10** 
(0.03) 

-0.10** 
(0.03) 

-0.11** 
(0.04) 

Market variance growth -2.99† 
(1.76) 

-2.66 
(1.94) 

-2.55 
(1.91) 

-2.63 
(1.92) 

-2.65 
(1.93) 

Constant -5.96** 
(0.29) 

-5.79** 
(0.37) 

-5.79** 
(0.37) 

-5.80** 
(0.38) 

-5.81** 
(0.39) 

      
Log pseudolikelihood -2245.98 -1540.29 -1538.7 -1539.16 -1540.22 
Model χ2    528.28**    675.41**    744.42**    674.14**    741.32** 

† p<.10; * p<.05; ** p<.01.  Robust standard errors are in parentheses; z-tests are two-tailed.  N=44,087. 
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