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ABSTRACT 

Retrospective sense-making produces a perception of a world 

more orderly than it is. In retrospect we recall the actual 

outcome of a situation as more predictable than it really 

seemed in prospect. RlUS, we see outcomes as unsurprising, as 

relatively predictable before hand. A key question, and the 

one which is the central focus of this paper, is, what effect 

does this inflated perception of order have on strategic 

management? Three studies presented here suggest that: 1. 

Knowing eventual outcomes often distorts later reevaluations 

of initial decisions. Advanced strategy students analyzing a 

complex business case were unable to ignore information 

concerning the outcomes of decisions made in the case and 

systematically distorted their evaluations of initial 

decisions and projections for the future. 2. Access to 

environmental history and comparative feedback may impede 

performance by leading decision makers to expect the future 

to be more predictable than it is. These factors led to 

persistent poor performance in a dynamic resource allocation 

task. 3. Remedial efforts aimed at correcting the bias should 

focus on cognitive factors to a greater degree than 

motivational factors. Large and equal hindsight shifts were 

produced in two groups of students by presenting outcomes as 
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either "real" or as the result of a coin flip, which appears 

to weaken a self-flattery explanation of hindsight shift and 

give support to a cognitive account. Research and practical 

implications are suggested. 
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CHAPTER 1 

STRATEGIC MANAGEMENT AND THE PERCEPTION OF ORDER 

The research presented here integrates issues from two 

fields of study, strategic management and behaviora~ decision 

theory. The purpose of this chapter is to frame the research 

question in light of previous work in those areas. It is 

organized as follows: key definitions from the strategic 

management literature are provided; the motivation for the 

work is discussed; the research question is stated; related 

literature is reviewed and the theory to be investigated is 

developed, and an outline of the experiments is presented. 

The experiments are presented in subsequent chapters. 

Mission: 

Strategy: 

DEFINITIONS 

A statement of organizational 

philosophy and purpose. 

A statement of how an organization 

intends to achieve its long-term 

objectives and mission. 

Strategic Decisions: Those decisions that determine the 

overall direction of the organization 

(Quinn 1980.) 

Strategic Management: The process of making and 

implementing decisions regarding an 
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Formal Planning: 

Order: 

organization's future direction 

(Byars, 1984). 

Based on the rationalist principle 

that decision makers could and should 

explore every route that might lead 

to their goals, it involves the 

systematic comparison of costs and 

utilities of each alternative ending 

in the selection of the most effective 

course (Etzioni, 1989). 

Like beauty, and in the strictest 

sense, it lies in the eye of the 

beholder. However, its usage here 

implies an underlying structure or 

arrangement which exists in the world 

itself. 

Perception of Order: An individual's awareness of the 

arrangement. 

Inflated Perception of Order: The condition when an 

individual's awareness of the 

arrangement exceeds the level 

which can be achieved 

from the information of the 

task structure at hand. 
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INTRODUCTION 

Hogarth and Makridakis (1981) suggested that advances in 

behavioral decision theory were particularly relevant for the 

field of strategic management. They reviewed the main 

heuristics and biases discussed in the behavioral decision 

literature and suggested ways in which these biases could 

affect strategic decision making. Strategic decision making 

requires managers to engage in a variety of cognitively 

demanding activities. They must assimilate large amounts of 

information about their own organizations, the environments 

in which they do or might operate, possible actions of their 

competitors, allies and regulators. They must generate 

projections about future states of these matters and 

formulate plans that will maintain or improve the fit between 

the organization and its future environment, over time 

intervals which may extend twenty-five years into the future. 

(For a discussion of the exact mix of activities involved and 

their relative importance see: Aaker, 1984; Miles, 1982; 

Newman & Logan, 1981; Porter, 1980; Quinn, 1980.) It is 

clear that strategic decision making is a dauntingly 

difficult intellectual task and, as such, one which may be 

vulnerable to the effects of decision biases. 

Evidence of decision biases at work in the course of 

strategic planning is easily found when reviewing decisions 
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in retrospect. For example, in Schwenck's (1988) study of 

DeLorean Motors, decisions were reconstructed to show how the 

availability and representativeness heuristics led to poor 

decisions. While this approach captures one's interest, it 

fails to provide insight on a broader level as to the 

repercussions of the heuristics. No systematic effects are 

observed or hypothesized. Other than enhanced diligence, it 

is unclear what could or should be done in the future to 

avoid such problems. In fact it is entirely possible that 

such analyses are themselves examples of hindsight bias on 

the part of the author. The work presented here begins with 

the premise that it is important to identify systematic 

effects of decision biases so that a broader approach can 

address them. The specific focus of this paper is on 

retrospective sense-making, hindsight bias and its underlying 

causes. 

THEORY DEVELOPMENT AND THE RESEARCH QUESTION 

Strategic management rests on the belief that the world 

is somewhat predictable. Assuming a degree of predictability, 

theorists have emphasized the importance of foresight in 

decision making (Cohen & Cyert 1973; Arrnstrong 1978; Mason & 

Mitroff 1981; Midgely 1981). ~or example Porter (1980) 

emphasizes the importance of foresight when he suggests that 
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the best strategy for a firm with a business segment facing 

decline is to anticipate the decline and divest the unit 

before its market value is discounted. At face value, this 

suggestion appears reasonable. Managers familiar with a 

business should be able to anticipate its decline. However, 

an entire body of literature on escalation of commitment 

beginning with Staw (1976) suggests that incumbent decision 

makers are likely to continue efforts in a failing project 

because of their own belief in its value and perhaps in an 

attempt to justify past decisions. Thus, familiarity with a 

business may lead managers to discount the signals of 

decline, indicating that the ability to correctly anticipate 

the future may not be directly related to managerial 

experience. The point here is not to review the escalation 

literature, (for a review see Bazerman, 1986) but to 

highlight the difficulty in expecting foresight from decision 

makers. Accurate foresight contains portions of both chance 

and skill, but decision makers tend to overestimate their own 

role in the process, thereby creating an Itillusion of 

control It (Langer, 1975). 

Most writers in the area of strategic management appear 

to agree that the development of strategic decision making 

skill demands experience and the extensive study of earlier 

strategic decisions, through cases and managerial histories 
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as well as reflection on the manager's own record. Previous 

decisions can be evaluated and common patterns found which 

cut across strategic settings, enabling more enlightened 

decisions to be made in the future (Quinn, Mintzberg & James, 

1988). However, retrospective sense-making produces a 

perception of a world more orderly than it is (Weick, 1979). 

In retrospect we recall the actual outcome of a situation as 

more predictable than it really seemed in prospect 

(Fischhoff, 1975; Fischhoff & Beyth, 1975). 'l'hus, we see 

outcomes as unsurprising, as relatively predictable before 

hand. A key question, and the one which is the central focus 

of this paper, is, what effect does this inflated perception 

of order have on strategic management? 

Suppose a manager is looking back on an important 

decision made some time earlier and is trying to evaluate the 

decision process that was used. It is clearly unfair to take 

into consideration information that was not, and could not 

have been, available when the decision was made. The question 

is not simply "How did things turn out?", but "How well did 

the decision maker do given the information available at the 

time?". As with historical evaluations such as Allison's 

(1971) of the Cuban missile crisis, or Wohlstetter's (1962) 

of Pearl Harbor, the challenge is to put oneself in the 

position of the decision makers at the time they had to make 
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their decisions. Strategic decision makers, confronting their 

own futures, must attempt to empathize with the situations 

their predecessors faced if they are to learn from their 

predecessors' experience. This raises the question of whether 

one can make this empathic leap into the past when one knows 

the actual outcomes of the decision one is examining. 

There is a body of psychological evidence suggesting 

that the leap is a difficult one. In a pathbreaking study 

cited above, Fischhoff (1975) presented student subjects with 

brief (150 word) summaries of either historical situations or 

psychiatric cases and asked them to assess the probability of 

four different outcomes for each. Some subjects received no 

information about what actually happened, others were told an 

outcome but were asked to ignore this information in making 

their estimates. The results indicate that they were unable 

to do so: Probability estimates were systematically biased 

towards the outcomes that subjects had been told had actually 

happened. Further, they were unaware of this shift. They thus 

judged in retrospect that actual outcomes were relatively 

predictable in prospect. Fischhoff labelled this effect the 

"hindsight bias". 

The effect appears in longitudinal as well as in purely 

retrospective studies. Fischhoff and Beyth (1975) asked 

subjects, immediately before Nixon's visits to China and the 

15 



U.S.S.R. in the early 1970's, to assess the probabilities of 

various events occurring on these trips (e.g. that he would 

visit Mao, or later declare the trip a success). They 

recontacted the same students after delays of between two 

weeks and six months and asked them to recall (or 

reconstruct) the probabilities they had originally estimated, 

and to report which of the events they believed had actually 

happened. Probabilities for events the subjects thought had 

happened were recalled as higher, and those for events they 

thought had not happened were recalled as lower, than their 

original estimates. The subjects were, in short, less 

surprised by what did or did not happen than they would have 

been had they recalled their original estimates accurately. A 

similar, "knew-it-all-along" effect is reported by Wood 

(1978) and by Hasher, Attig & Alba (1981). 

These results have been extended and replicated in 

several medical settings. Detmer, Fryback and Gassner (1978) 

found hindsight bias with surgeons appraising a surgical 

case; Arkes, Wortmann, Saville and Harkness (1981) with 

physicians evaluating a clinical case; Mitchell and Kalb 

(1982) with nurses assessing the results of their 

subordinates' actions; and Pennington, Rutter, McKenna and 

Morely (1980) with women assessing their likelihood of 

receiving positive results on a pregnancy test. Brown and 
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Solomon (1987) demonstrated hindsight effects in an 

accounting context. A recent meta-analysis of hindsight 

effects (Christensen-Szalanski & Fobian, 1988) surveyed 120 

studies in which such effects have been examined. 

Taken together, these findings raise serious questions 

about the ability of humans to learn from experience in the 

model discussed earlier. They suggest that, in retrospect, we 

see the world as unfolding, relatively inevitably, towards 

the present. Outcomes fail to surprise. When outcomes are 

poor, then, our evaluations of earlier decisions would tend 

to be biased in an unflattering direction. "I should have 

known it all along", we feel, puzzled at our poor decision 

making. The decisions of others would tend to be similarly 

disparaged in retrospect. If the world is so predictable, 

failures to act effectively must reflect poorly on the 

competence of the managers involved, on the adequacy of the 

decision process used, or both. Hindsight effects, by 

distorting the int8rpretation of past decisions, might thus 

lead a strategic decision maker to ill-advised changes in 

planning processes or personnel. 

Rather than an unequivocal source of enlightenment, 

history may all too often be a source of bogus wisdom. The 

apparent inevitability of past events may lead to the 

expectation that the future will unfold in as orderly a 
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manner. Kahneman and Tversky (1972) noted that, in 

retrospect, even random events are seen as orderly. To 

decision makers unfamiliar with its properties, randomness 

appears as a tendency to cluster (Feller 1968). For example, 

in binary events like the outcomes of repeated coin flips, 

naive subjects expect too few repetitions of the same outcome 

and too many alternations between outcomes (Hogarth, 1981). 

Both naive and trained decision makers have been shown to 

perceive patterns where none exist. Simon and Sumner (1968) 

found perceptions of illusory patterns in music. Chapman and 

Chapman (1971) found a perception of illusory correlation 

among psychologists in their use of Rorschach tests. 

Contextual richness, cornmon in strategic management as 

well as other settings, does not confine the perception of 

order. Rather it expands the number of explanations possible 

(Weick, 1979) and enhances their credibility in a manner 

similar to the conjunction effe9t described by Tversky and 

Kahneman (1982). The conjunction effect is shown when the 

combination of two outcomes, a man being both an accountant 

and a jazz musician, is perceived as more probable than the 

individual outcomes, the probability of being either an 

accountant or a jazz musician, a logical impossibility since 

the specification of an additional outcome can only reduce 

the probCl.bility. As the amount of detail in a scenario 
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increases so does its believability and the illusory sense of 

insight that the construction provides. If the representation 

of the scenario contains a theoretical basis, the perception 

of order is likely to be further enhanced. In a series of 

experiments Jennings, Amabile and Ross (1982) found that in 

the absence of a theoretical basis, decision makers required 

a strong relationship between variables 

(r = .7) to perceive a low-level relationship (r = .3) but 

when given a theoretical basis, a low-level relationship (r = 

.3) sustained a 'clearly' perceived correlation (r = .7). 

Once established, it is difficult to rid oneself of the 

perception of a relationship even when it has been proven 

invalid. Studies have shown that decisions continue to be 

biased in the direction of a relationship which had been 

perceived as valid even after that relationship has been 

discredited (Nisbett & Ross, 1980). 

A relevant example for strategic management is the 

tendency to misapply product life cycle theory. Upon evidence 

of a sales slowdown, strategic planners tend to react as 

though the product has reached maturity and they prescribe 

actions (harvest strategies including rationalization of the 

product mix, reduced research and development and promotional 

expenditures and elimination of re-investment in 

manufacturing technology) which ensure the onset of maturity 
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whether it is imminent or not (Dhalla & Yuspeh 1976). Of 

course, this scenario could be played out differently since 

the sales slowdown could be caused by a number of factors 

other than maturity of the product. A poor fit between the 

product and its target market, promotional mix, distribution 

or pricing policies could also lead to a sales slowdown. 

Recall the escalating manager from earlier. An escalation of 

commitment could extend the life cycle if, for example, a new 

promotional campaign stimulated demand or a new technology 

reduced prices. However, to the extent that the escalated 

commitment crowded out other, more lucrative investments, 

this action would also be suboptimal. Note that in each case 

the original expectation is "confirmed" as results turned out 

as expected. Without knowledge of the task structure, 

positive outcome feedback keeps the strategic planners 

unaware of poor judgment since there is little reason to 

qu.estion how success is achieved. Given the 

interconnectedness of the many variables in a strategic 

setting, knowledge of task structure is usually lacking, 

making outcome information unhelpful for learning. 

Einhorn (1980) has shown that decision makers tend to 

seek confirming rather than disconfirming evidence when 

validating a perceived relationship even though no amount of 

confirming evidence can validate a relationship. In addition, 

confirmatory evidence is often taken at face value whereas 
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disconfirmatory evidence is scrutinized and discredited (Ross 

& Anderson, 1982). In the scenarios above, strategic planners 

congratulate themselves for a job well done and their success 

is likely to bolster confidence in future decisions. They 

have an inflated perception of order. 

It is possible that an overreliance on formal planning 

procedures may result from this inflated perception of order. 

Strategic management is based on a form of contingency 

theory. In theory, the level of detail contained in a plan 

should vary depending on the predictability of the 

environment. Normatively, the more predictable the 

environment, the more detail contained in the plan (Newman & 

Logan 1981). Problems occur when the perception of 

predictability is out of step with reality (Lawrence & Lorsch 

1967). If the environment is relatively predictable and 

strategic managers perceive it to be unpredictable, 

unnecessary costs will be incurred by the organization as it 

maintains the slack resources needed for adaptability (Hannan 

& Freeman, 1977). Action may be needlessly delayed to ensure 

flexibilty, thereby eliminating optimization opportunities. 

The higher costs and lower returns could threaten 

organizational survival. 

On the other hand, if the environment is perceived as 

more predictable than it is, plans will emphasize formal 
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processes designed to take advantage of the perceived 

predictability. Plans will be detailed and the planning 

objective is likely to be skewed towards optimization and 

early, pre-emptive action (Anderson & Paine, 1975). Early 

specification of strategy will enable powerful coalitions 

with a stake in the specified strategy to form within the 

organization and significant changes to the plan which are 

not perceived as being in their interest will be blocked 

(Wrapp, 1967). With commitment to a course of action made too 

far in advance and in too centralized a manner, feedback on 

market conditions and technological changes will be 

underutilized (March 1978; Quinn 1980). As a result plans 

become inappropriately rigid and lacking in ability to adjust 

to change; performance ultimately suffers (Quinn 1978). Such 

problems apparently plagued both RCA and Fairchild in the 

microchip industry during the latter half of the 1970s and 

account for their relative lack of success compared with 

Intel, a small and highly innovative firm that did not rely 

on formal planning methods (Quinn 1980) . 

I contend that the more the strategic planner perceives 

the world as orderly the greater the likelihood that he/she 

will consider the future to be predictable, and thus the 

greater the emphasis that he/she will place on formal 

processes designed to take advantage of the predictability. 
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This will bias strategic planning in the direction of formal, 

more centralized and less flexible models. Whether such a 

bias is injurious to the organization depends on the match 

between the organization and the environment. An organization 

carrying too much flexibility in the form of slack resources 

would benefit from this planning bias as would an 

organization operating in an environment which is becoming 

more predictable. To the extent that industries grow more 

predictable as they evolve, a contention of industry life

cycle theory (Porter, 1980), the damage caused by a planning 

bias may be at least partially offset. This amounts to an 

offsetting errors theory, the validity of which would have to 

be tested empirically. However inflated perception of order 

will in general act to the detriment of the organization. 

Plans would emphasize a formal process to a greater degree 

than is advisable and would lack the flexibility needed to 

adjust to unforeseen contingencies. 

Of course, strategic management is an iterative process. 

Typically, organizations update five-year plans on a yearly 

basis (Newman & Logan, 1981). Performance feedback should 

allow the strategic decision maker to correct the bias 

towards formal planning before too much damage can be done. 

In principle, repeated exposure to the same environment will 

allow the decision maker to learn the characteristics of that 
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environment from experience. However, three separate studies 

demonstrate the difficulty of learning from feedback in a 

dynamic environment. Ebert (1972) investigated performance in 

a decision task utilizing a production scheduling problem 

with stochastically determined demand. Subjects' performance 

improved over time but fell far short of opti~al. Sterman 

(1989) modeled a simple macroeconomic system in which the 

subject's task was to make capital investment decisions to 

maintain the system's equilibrium. He demonstrated the bad 

effects of time delays between the initiation of a decision 

and the full effect of control from that decision, and the 

related problem of anticipating how one's own decision 

affects the overall system being controlled. Subjects were 

slow in implementing corrective actions and tried to 

accommodate their own delay by acting more aggressively. 

Their aggressive actions exacerbated the system's 

disequilibrium. Brehmer (1988) reports results consistent 

with these results in an experiment that required decision 

makers to control a simulated forest fire. Subjects had 

difficulty adjusting to time delays between the communication 

on the state of the fire and the mobilization of firefighters 

to fight the fire. In addition they were unable to anticipate 

the changes that occurred in the fire itself. Their reaction 

to, rather than anticipation of the movement of the fire 

resulted in considerable loss of forest. 
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Hogarth (1981) suggests that feedback is effective when 

feedback loops are short and the information is unambiguous. 

Weather forecasters benefit from such structure (Alpert & 

Raiffa 1982; Lichtenstein, Fischhoff & Phillips 1976); 

strategic decision makers do not. Strategic decisions are 

characterized by their novelty and openendedness (Mintzberg, 

Raisinghani & Theoret 1976). Feedback on strategic decisions 

is thus plagued by a continuous "small numbers" problem; the 

relevance of an outcome from one setting may not be 

applicable to other settings because of the differences in 

structure from one setting to another. Thus, a categorization 

of strategic decisions would require a large number of 

classes with only a few instances in each class. This would 

limit the generalizability of the patterns discerned in any 

particular situation. 

The strategic planner has available at least three major 

sources of information from which to infer the 

characteristics of a given environment: the prior history of 

the environment; its reactions to actions he or she takes; 

and its reactions to others, including competitors, who 

operate in it. From these streams of incomplete, inaccurate 

and asynchronous information, the planner extracts some 

impression of trends and order on which to base future 

actions (Connolly & Miklausich, 1978). Studies of hindsight 
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bias suggest that this impression of order will be frequently 

inflated from what could be reasonably concluded from the 

evidence at hand. Ironically, it may be the most 

conscientious planner, drawing on the most detailed data on 

market trends and competitor performance, who is most 

vulnerable to this inflation. Beyond a certain point, which 

usually occurs early in the information gathering stage, the 

provision of additional information is likely to bolster the 

decision maker's confidence but not to improve the decision 

maker's predictive accuracy (Oskamp, 1965). 

The problem of correcting strategic planning processes 

is further complicated by an additional problem, the 

misdirection of corrective actions based on the feedback. 

Organizations operate in a competitive environment where 

performance feedback is available on competitor organizations 

as well as one's own. The focus of scrutiny resulting from 

feedback in a competitive environment is likely to be 

primarily on the market and the organization's role within 

it, rather than towards the planning process. Imagine, for 

example, a fairly new and attractive industry. Competitors 

first study the environment, then enter the market, each with 

a product, a target market and a formal plan of action. Given 

a large number of competitors with a variety of plans, some 

are likely to be successful. Success is likely to reinforce 
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the winners' planning process while failure is likely to 

expose the losing decision makers rather than their planning 

process to criticism; the success of competitors is seen as 

evidence that the process works. It is not the formal 

planning process that is at fault, it is the fact that the 

wrong order was projected. The decision maker's confidence 

may drop but his/her expectation of a world unfolding in an 

orderly manner into the future is unquestioned. Decision 

makers redouble their efforts towards anticipating the future 

more accurately while the formal planning process escapes 

scrutiny. 

The direct consequences of inflated perception of 

orderliness may prove costly enough in strategic 

inflexibility. However, these adverse consequences may be 

exacerbated by the decisions of a second group of affected 

decision makers, those key individuals who base their 

decisions on their observations and evaluations of the 

planner/managers. This second group may include the CEO, the 

Board of Directors, stockholders, outside analysts, and other 

stakeholders. How does retrospective sense-making and 

hindsight bias affect this group? Their distorted reading of 

the past may lead to changes in the planning process itself. 

Thus, while the first group produces ineffective plans, the 

second produces ineffective planning processes. This may 
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occur since, in retrospect, an observer is likely to view 

managers as incompetent in that they fail to adequately 

prepare for situations that seem, in hindsight, to have been 

predictable (Goitein, 1984). The perceived failure of 

management is likely to be followed by greater centralization 

of decision making (Burns & Stalker 1961; Singh 1986; Staw, 

Sande lands & Dutton 1981), thus sealing the overly-formalized 

process in place. 

As indicated above, the consequences of hindsight bias 

can be serious. Efforts to reduce hindsight effects have been 

only partially successful at best. Explicitly describing the 

bias to subjects and asking them to avoid it in their 

judgments did not effect the bias (Fischhoff, 1977). 

SeparaLing subjects from the event in question in hOP8S of 

reducing its tendency to dominate subjects' perceptual field 

was also ineffective (Fischhoff & Beyth, 1975). The intense 

involvement which comes with a professional education has not 

been shown to have an effect on the bias (Fischhoff, 1982). 

However, a few approaches have been partially successful. 

Asking subjects to list reasons which would have led to 

outcomes that did not happen did significantly reduce, but 

did not eliminate the bias (Slovic & Fischhoff, 1977). 

Having individuals generate the outcomes themselves, rather 

than assess a priori probabilities for outcomes generated by 
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others, has also been effective (Pennington, 1981). Wood 

(1978) found that asking subjects to make a judgment both 

prior to and after an event resulted in a reduction in the 

bias when compared with subjects making postoutcome judgments 

only. Davies' (1987) found that providing subjects with 

written records of their cognitions, thoughts and reasons 

generated in foresight reduced the bias but that this 

manipulation was less effective than the hindsight 

generation-of-reasons manipulation reported by Slovic and 

Fischhoff. Perhaps r.emediation efforts would work better if 

the causes of hindsight bias were understood better. 

Various causes of hindsight bias have been suggested. 

It will be useful here to categorize them broadly as either 

"motivational ll or IIcognitive ll
• For example, Campbell 

andTesser (1983) suggest hindsight could flow from a desire 

to project a positive self-image, to bolster one's powers of 

analysis or prediction. Generalized desires for self

efficacy, personal control, and the like have been noted by 

several authors (e.g. Bandura, 1977; deCharms, 1968). In the 

present context such a desire could be served by a subjective 

overestimation of the tightness and clarity of the causal 

linkages between initial situation and final outcome -- the 

"creeping determinism ll noted by Fischhoff (1980). Given a 

clear final outcome, the individual seeking analytical 
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consistency must reassess the initial situation in search of 

factors less discrepant with the final outcome. Thus the 

central hindsight effect, of retrospectively (re)analyzing 

the initial situation so as to increase its consistency with 

the known outcome, is motivated by an urge to flatter one's 

analytical skills or to feel in control: "Since I'm good at 

analyzing situations like this, the gap between my prediction 

and the outcome must be small. I know the outcome, sO'my 

prediction must have been (or would have been) close to 

that". Explanations of this or similar form will be referred 

to as "motivational". 

A second possibility is that hindsight effects are 

straightforwardly cognitive, requiring no motivational 

component. In this view, hindsight effects are, like other 

judgmental biases, considered as the cognitive analog of 

visual illusions (c.f. Kahneman and Tversky, 1982; Hogarth, 

1981): a systematic slippage between subjective and objective 

reality that persists despite well-motivated efforts to bring 

them into correspondence. Fischhoff's (1977) original efforts 

to explain hindsight bias in terms of more general cognitive 

heuristics such as availability or anchoring and adjustment 

are of this form. (It is worth noting that Fischhoff himself 

concludes that neither account is fully satisfactory: 

1982 :431) . 
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The relative importance of motivational and cognitive 

factors in social perception is, of course, not a new concern 

(see, for example, Tyler & Devinitz, 1981, on cognitive and 

motivational explanations in attribution of responsibility). 

In the present context interest is sharpened by the limited 

success, noted above, of simple remedial strategies. Perhaps 

improved understanding of the basic mechanism driving 

hindsight shifts could provide guidance in developing 

remedial approaches. 

OUTLINE OF EXPERIMENTS 

To investigate the issues discussed above, three 

experiments,reported in chapters two through four, were 

conducted. All related back to the primary research question 

stated earlier and repeated here: What are the effects of the 

inflated perception of order on strategic managa~ent? 

The first study is designed to explore the effects of 

hindsight bias on observers who must evaluate the decision 

processes of managers post hoc, after the decision outcome is 

known. Specifically, this work addresses the following 

questions: To what extent are subjects who have been trained 

in strategic management vulnerable to hindsight effects? 

Does group discussion moderate or exacerbate the problem? 
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How are future decision processes likely to be affected? 

Results from this experiment are reported in chapter two. 

The second study is designed to investigate the effects 

that history and comparative feedback have on decision makers 

who are responsible for developing plans. This study tests 

two central hypotheses: that access to environmental history 

inflates expectations of order and leads to ineffective plans 

and reduced performance; and that comparative feedback 

reduces performance for individuals who have been provided a 

history but helps individuals who have not been provided 

history. These results are reported in chapter three. 

Study three investigates the basis of hindsight bias, 

that is, whether it is motivational or cognitive in nature. 

By understanding the mechanisms that produce the hypothesized 

effects, it may be possible to suggest a course for remedial 

action. Experiment three is reported in chapter four. Chapter 

five contains a discussion of managerial implications and 

suggestions for future research. 

These three studies investigate the effects of 

retrospective sense-making and hindsight bias on strategic 

management. The work begins simply by addressing the 

question: Is there an effect? Satisfied that there is, the 

next step is to specify what the effect is on the two main 
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categories of strategic decision makers in an organization, 

those formulating actual plans and those evaluating the plans 

which have been implemented. How might their actions affect 

the organization itself? To address the problems that arise, 

the next step attempts to reach an understanding of the 

underlying basis of the problem. Together, these efforts form 

a foundation upon which additional wor]~, suggested in the 

conclusions of this paper, can be added. 
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CHAPTER 2 

HINDSIGHT BIAS AND STRATEGIC CHOICE 
SOME PROBLEMS IN LEARNING FROM EXPERIENCE 

The large body of evidence reviewed in Chapter 1 

suggests that hindsight bias may be ruinous for strategic 

managers. However, hindsight bias has not yet been 

demonstrated in this context. perhaps the combination of 

formal training and long experience with systematic analysis 

of realistic cases inoculates such decision makers from the 

effect. This chapter probes this possibility, using subjects 

with substantial formal training in strategic decision 

making. Specifically, four questions are addressed: 

1. To what extent are such subjects vulnerable to hindsight 

bias, given high task involvement and rich case materials? 

2. Is such bias moderated or exacerbated by group discussion? 

3. How is such bias sustained in the face of detailed case 

knowledge? 

4. Do hindsight-biased evaluations of past decisions affect 

choice of processes or procedures for future decisions? 

STUDY 1 

Method 

Subjects: Subjects in Study 1 were forty-eight MBA students 

enrolled in sections of a strategic management course in the 
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last semester of their two-year program. Of the 48 students, 

18 were female, 30 had professional work experience 

(generally in entry-level managerial positions). They were 

relatively experienced in case analysis, having taken a 

minimum of four, and a maximum of ten, semester-length case

based courses during their MBA programs. 

Procedures: As a regular part of their course workload the 

subjects were given a five-page business case to analyze as a 

take-home assignment, and prepared a one- to two-page 

analysis for the next class, two days later. The case 

(IiHygeia International": Newman & Logan, 1980) is a lightly 

disguised account of a real pharmaceutical company expanding 

from veterinary product sales into chick-hatching and egg 

production in Nigeria. The case ll~terials run five printed 

pages, and provide a rather detailed account of the 

background, decision process and information available to the 

decision makers. 

Three different versions of the case were prepared 

and distributed to three randomly chosen groups subjects. The 

first version provided no outcome information and the 

subjects were asked for an analysis of the project's 

potential for success or failure (success defined as 20% ROI 

within two years of start-up). The two other versions 

reported that the project had been fully implemented, and had 
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generated either a 36% or a 4% ROI from its first full year 

of operations. Students receiving these versions were asked 

to account for these outcomes in their short analyses. They 

were asked to work alone in each case. 

The written analyses were collected at the start of 

the next class period, and a three-page questionnaire was 

distributed, assessing the likelihood of success or failure 

and the factors that might contribute to this (Appendix 1) . 

After completing the questionnaire, students were assigned 

into groups to discuss the case and to reach agreement on a 

shortened version of the questionnaire. Groups were 

homogeneous as to case version, and were of size three to 

five, depending on how many students in each condition were 

available at each class session. They deliberated for between 

30 and 45 minutes. 

Results 

Manipulation check: The experimental manipulation consisted 

of the different levels of first-year ROI embedded in the 

case: 36% (the "high outcome" group), 4% (the "low outcome" 

group), and none (the "no outcome" group.) Second year 

predictions of ROI provided a manipulation check, since the 

instructions asked the subject to predict this "using all of 

the information available to you today". First-year actual 
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ROI would, presumably, be a salient component of that 

information -- and, as the only difference between the three 

case versions, is the only plausible explanation for any 

observed differences between groups in second-year ROI 

predictions. Mean second-year predicted ROI was 25.6%, 16.00% 

and 11.1% for the high, no and low-outcome groups 

respectively (see Table 1). Analysis of variance showed a 

highly significant main effect for outcome condition, 

indicating that the manipulation of first-year ROI was, 

indeed, salient to the subjects. 

Hindsight effects: Hindsight effects are shown in those 

questionnaire measures in which the subjects were asked to 

reassess the initial decisions, pretending ignorance of the 

actual first year outcomes. The results (see Table 1, first 

row for each dependent variable) strongly suggest that 

subjects were not able to ignore this information. Mean 

first-year "predicted" ROI (Item b) and mean estimates of 

first-year success probability (Item a) were higher for the 

high-outcome subjects, and lower for the low-outcome 

subjects, than for the no-outcome subjects. The low-outcome 

group rated the riskiness of the initial decision higher than 

did the others (Item e), and would have been more reluctant 

to invest $1,000 of their own money in the venture (Item f) . 

It is thus clear that subjects' retrospective assessments of 
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the initial decision are shaped by knowledge of first-year 

results, even when they are told to ignore that information. 

Process assessments: Two items probed the subjects' 

evaluations of the decision process used: Their rating of the 

adequacy of the information used, and their confidence in 

making ROI predictions from this information (Table 1, items 

c and d). Both ratings tended to be lower for the low-outcome 

than for the high-outcome group, though neither effect 

reached significance. 

Factor ratings: Subjects evaluated twelve factors drawn from 

the case as to their positive or negative effects on the 

project outcome (see Table 1, items g-r). For eleven of these 

items, high-outcome subjects rated the factor as having had a 

more positive effect than did low-outcome subjects (sign 

test: p < .01), with the no-outcome mean falling between for 

ten of the twelve. One-way analysis of variance shows 

significant between-group differences for two items (n and 0) 

and marginally significant effects (p < .10) on two others (h 

and j). 

Extending the consideration of the cases by group 

discussion for 30-45 minutes appears to have little effect on 

the results reported above (Table 1, rows marked IIgll). Mean 

group ratings of initial probability of success track closely 
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with the individual means reported above (Table 1, item a) . 

Group ratings of the twelve possible causal factors generally 

tend to be a little lower than the mean individual ratings, 

but there is no evidence of reduction of the outcome-induced 

hindsight effects: One item (n) shows a significant between

groups effect, and several items (g, h, m, p and r) show 

marginally significant (p < .10) effects, all in the 

predicted direction. Overall the hindsight effects 

demonstrated for individuals appear robust to discussion in 

groups homogeneous to outcome, and to the extended reflection 

and evaluation that implies. 

Discussion 

The results strongly indicate that this sample of 

advanced strategy students were vulnerable to hindsight bias. 

When given, but then told to ignore, first year results of an 

investment project, those told of favorable outcomes rated 

the project as more promising, less risky, more likely to 

succeed, and more attractive for a personal investment, than 

did others told of less favorable results, with subjects 

given no outcome information falling in between. The shift 

did not appear to be the result of any wholesale reevaluation 

of one or two aspects of the project. Rather, the subjects 

made modest shifts in their assessments of a large number of 
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different factors. They were then able to weave these 

assessments together into satisfactory accounts that, though 

drawing on identical sets of facts, lead to diametrically 

opposite conclusions. Group discussion did not overcome the 

effect, at least in groups homogeneous as to outcome. 

As suggested earlier such hindsight effects might 

influence the wayan observer evaluates the decision process 

and allocates praise and blame to the participants. This, in 

turn, might lead to redesign of the process or replacement of 

the participants, so that a distorted reading of the past 

could generate undesirable consequences in the future. To 

probe this possibility several process-related items were 

added to the questionnaire (see Appendix 1), and the study 

was replicated with a new sample of strategy students. 

STUDY 2 

Method 

Subjects: Twenty-six MBA students, enrolled in a later 

offering of the same course as in Study I, served as 

subjects. 

Procedures: In deference to the modest available sample size 

only the high-outcome and the low-outcome versions of the 

original case were used. As before, the case materials were 
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given as a take-home assignment for a one-to-two page 

analysis due two days later. The subjects completed 

questionnaires at the start of the subsequent class. There 

was no subsequent group discussion. 

Results and Discussion 

The results (summarized in Table 1) provide a partial 

replication of the findings from Study 1. The manipulation of 

first-year outcome appears to have been successful (Item a) . 

Differences between low-outcome and high-outcome groups in 

process assessments (Items c and d) were in the same 

direction as in Study 1, and reached statistical 

significance. Substantive hindsight effect measures (Items a, 

b and f) reached statistical significance, as they did in 

Study 1. Item e (perceived riskiness), significant in Study 

1, failed to reach significance in Study 2. Factor ratings 

(Items g-r) all showed shifts similar to those found in Study 

1. 

Several of the new measures suggest the sorts of 

effects hindsight bias may have on appraisals of decision 

processes. Reflecting the earlier findings of the low

outcome subjects' increased perception of risk and greater 

reluctance to invest their own money, the new sample split 
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decisively on the question of whether or not they would have 

gone ahead (Item t): All the high-outcome subjects indicated 

that they would have, while only 38% of the low-outcome 

subjects so indicated. Interestingly, both groups felt 

equally confident in this go/no-go decision, (Item u), 

suggesting once again the self-sealing nature of the 

hindsight effect: On identical evidence, one group is 

unanimously in favor, the other heavily against, the project~ 

both are equally confident in their decisions. 

Outcome information also affects evaluation of the 

decision process used. Low-outcome subjects rated the 

decision process less positively than did high-outcome 

subjects (Item w), judged the timing of the decision poorer 

(Item z), and felt that more information should be gathered 

before deciding in similar situations in the future (Item 

dd). Despite the overall disparagement of the decision 

process by the low-outcome subjects (Item w), no significant 

differences were found in assessments of several specific 

aspects of the decision process (Items y, aa, bb, and cc) . 

However an interesting shift was found in overall assessments 

of whether the outcome was due more to the decision process 

or to the individuals involved (Item x): High-outcome 

subjects tended to assign credit to the decision process, 

while low-outcome subjects assigned blame to the decision 
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makers involved. In short high- and low-outcome subjects 

differed in their overall assessments of the decision 

process, its timing, the adequacy of the information 

gathering, and the relative importance of process and 

decision makers in forming the outcome. 
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TABLE 1 

Means, Standard Deviati~ns, Analysis of Variance and Jonckheere Results (i) 

Deoendent Variables ~ Low-Outcome No-Outcome High Outcome E 
x (n) s.d. x (n) s.d. x (n) s.d. 

a. Probability of success (1) .29 (16) .16 .39 (17) .21 .61 (15) .25 10.15** 
(g) .27 (4) .68 .33 (5) .70 .62 (4) .57 
(2) .41 (13) .19 .66 (13) .18 11.45** 

b. Predicted First-year ROI (1) 9.25 (16) 4.39 12.41 (17) 5.11 15.46 (13) 7.67 4.24* 
(2) 10.67 (13) 3.34 21. 23 (13) 7.35 20.77** 

c. Adequacy of Information (1) 2.25 (16) 1.13 2.53 (17) .80 2.60 (15) .74 .66 
(2) 1. 62 (13) .65 3.08 (13) .95 20.21** 

d. Prediction Confidence (1) 2.00 (16) .97 2.12 (17) .78 2.43 (14) 1.16 .77 
(2) 1.62 (13) .51 2.85 (13) 1.14 12.30** 

e. Perceived Riskiness (1) 4.06 (16) 1.00 3.71 (17) .92 3.13 (15) 1.19 3.16* 
(2) 3.46 (13) .78 3.08 (13) .76 1.20 

f. Readiness to Invest (1) 4.44 (16) .81 3.37 (16) 1. 31 2.93 (15) 1.22 7.27** 
(2) 4.08 (13) .76 2.62 (13) 1.19 12.89** 

g. State of Technology (1) 4.94 (16) 1.77 5.06 (17) 1.75 5.80 (15) 1.61 1.14 
(g) 4.25 (4) 1.71 5.40 (5) .89 6.50 (4) .58 
(2) 5.00 (13) 1.35 6.00 (13) .91 6.49* 

h. Hygeia's Experience (1) 4.94 (16) 1.91 5.41 (17) 1.54 6.27 (15) .88 3.03@ 
(g) 3.75 (4) 2.36 4.20 (5) 1. 79 6.00 (4) .00 
(2) 4.92 (13) 1. 80 5.92 (13) .86 3.93@ 

1. Traditional Tribal values (1) 3.06 (16) 1.88 2.94 (17) 1.60 3.67 (15) 1.45 .86 
(g) 1. 75 (4) .96 2.40 (5) .89 2.50 (4) 1.00 
(2) 3.23 (13) 1. 83 3.77 (13) 1.69 .61 

@ p < .10; * P < .05; ** p < .01; (i) Jonckheere results are reported as z scores for all group measures 

Z. 

2.87** 

1.43@ 

1.43@ 

.26 

df 

2, 45 

I, 24 

2, 43 
I, 24 

2, 45 
I, 24 

2, 44 
1, 24 

2, 45 
1, 24 

2, 44 
1, 24 

2, 45 

1, 24 

2, 45 

1, 24 

2, 45 

1, 24 

~ 
~ 



, 
I 
I 

Deoendent Variables ~ 

j. Yorkforce Skill Level (1) 
(g) 
(2) 

k. Potential Price Controls (1) 
(g) 
(2) 

1. Nigerian Investment Policy (1) 
(g) 
(2) 

m. Nigerian Government Attitude (1) 
(g) 
(2) 

n. Joint Venture Activities (1) 
(g) 
(2) 

o. Demand (1) 
(g) 
(2) 

p. Per Capital Income (1) 
(g) 
(2) 

q. Potential Import Controls (1) 
(g) 
(2) 

@ P < .10; * p < .05; ** p < .01; 

TABLE 1 (cont.) 

Low-Outcome No-Outcome High Outcome .E 
x (n) s.d. x (n) s.d. x (n) s.d. 

2.87 (16) 1. 75 3.18 (17) 1.55 4.27 (15) 1.67 3.02@ 
1. 75 (4) .96 2.80 (5) .84 3.25 (4) 1.26 
3.85 (13) 1. 63 4.62 (13) 1.61 2.82 

2.33 (15) 1.45 3.00 (17) 2.06 3.73 (15) 1.94 1. 92 
1. 751 (4) .96 2.40 (5) 1.74 2.75 (4) 1. 26 
3.08 (13) 2.25 3.92 (13) 1. 85 2.45 

4.31 (16) 2.09 4.47 (17) 1. 91 5.47 (15) 1.41 1. 79 
4.75 (4) 1.89 5.00 (5) 1.00 5.50 (4) .58 
5.15 (13) 1. 34 5.31 (13) 1.18 .42 

4.53 (15) 1.68 5.29 (17) 1.69 5.80 (15) 1.90 2.22 
3.50 (4) 1.73 4.60 (5) 1. 67 6.25 (4) .96 
5.08 (13) 1. 61 6.15 (13) .99 7.89** 

3.93 (15) 1. 75 4.94 (17) 1. 30 5.27 (15) 1.16 3.83* 
4.00 (4) .82 4.80 (5) .84 6.00 (4) .82 
5.08 (13) .95 5.08 (13) 1.44 .ll 

4.31 (16) 2.41 5.94 (16) 1. 69 6.13 (15) 1.46 4.13* 
2.50 (4) 1. 73 6.20 (5) .84 5.25 (4) 1.71 
5.46 (13) 2.22 5.92 (13) 1.66 .66 

3.31 (16) 2.15 3.59 (17) 1.77 4.00 (15) 2.07 .46 
1.75 (4) .96 2.60 (5) .89 3.25 (4) 2.06 
2.67 (13) 1.56 3.83 (13) 1.70 3.08@ 

3.44 (16) 1. 97 3.29 (17) 1.61 3.33 (l!D 1.91 .03 
2.00 (4) .82 2.60 (5) 1.14 2.25 (4) .96 
3.85 (13) 1.57 3.69 (13) 1.89 .01 

(i) Jonckheere results are reported as z scores for all group measures 
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TABLE 1 (cont.) 

Dependent Variables ~ Low-Outcome No-Outcome High Outcome E 
X (n) s.d. X (n) s.d. X (n) s.d. 

r. Nigerian Economic Stability (1) 3.50 (16) 2.34 3.71 (17) 2.11 4.13 (15) 2.00 .35 
(g) 1.25 (4) .50 3.00 (5) 1.41 3.75 (4) 2.36 
(2) 3.69 (13) 1.60 4.00 (13) 2.35 .35 

s. Predicted Second-year ROI (1) 11.06 (16) 5.36 16.00 (17) 5.85 25.64 (14) 6.37 23.74** 
(2) 13.77 (13) 5.54 26.00 (13) 9.21 12.70** 

t. Would Have Entered Market (2) .62 (13) .51 .00 (13) .00 19.02** 

u. Confidence in your Decision (2) 3.23 (13) 1.01 3.54 (13) 1.05 .54 

v. Recommend Continuance (2) .23 (13) .44 .08 (13) .28 1.14 

w. Rate Decision Process (2) 1. 69 (13) .63 2.54 (13) .88 7.98** 

x. Credit/Blame Locus (2) 3.62 (13) .77 2.69 (13) 1.32 4.77* 

y. Error Cause (2) 2.85 (13) .99 2.69 (13) 1.11 .14 

z. Decision Timing (2) 1.77 (13) .60 2.69 (13) .48 18.78** 

aa Personnel Evaluation (2) 3.23 (13) 1.24 2.85 (13) 1.52 .50 

bb Autonomy Shift (2) 3.69 (13) 1.03 3.08 (13) 1.04 2.30 

cc Decision Review (2) 3.00 (13) 1.08 3.15 (13) 1.14 .12 

dd Information Search (2) 2.08 (13) .86 2.92 (13) .95 5.63* 

@ p < .10; * p < .05; ** p < .01; (i) Jonckheere results are reported as z scores for all group measures 

~ 

1.57@ 

df 

2, 45 

1, 24 

2, 44 
1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

1, 24 

A 
0\ 



DISCUSSION 

The results reported here indicate that advanced 

strategic planning students are significantly vulnerable to 

hindsight biasing. When told, but then asked to ignore, the 

results of a complex investment decision, they were unable to 

do so. They shifted their retrospective predictions of 

project success in the direction of the known outcomes. Given 

varying information, they differed in their assessments of 

whether the project should have been undertaken in the first 

place, but held their positions with equal confidence. Those 

told of favorable outcomes saw the initial decision as less 

risky and more attractive for a substantial personal 

investment than did those told an unfavorable outcome. Those 

told of unfavorable outcomes rated the decision process as 

poor, believed the initial decision was made too quickly and 

felt that more time should have been taken with future 

decisions even if it meant missing market opportunities. 

Those told of favorable outcomes rated the process as 

adequate, saw the timing of the decision as about right, and 

judged the balance between information gathering and timely 

action as appropriate. 

Those contrasting readings of the cases do not appear 

to result simply from one outcome flowing more plausibly from 

the facts given than does the other. It appears, rather, that 
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subjects assimilate the outcome infonnation provided by 

making modest shifts in numerous aspects of the story they 

invent to account for the facts. The availability of detailed 

factual materials appears to do little to constrain the 

accounts generated: Success or failure seem equally 

explicable from identical facts. Given reasonably rich 

historical materials, as in a business case study, it appears 

that people can assimilate quite divergent outcomes without 

differential strain into a coherent story. Extensive 

discussion in small groups homogeneous as to infonnation 

about outcome does not appear to change the process. Finally 

knowledge of outcomes appears to change a variety of 

evaluations of the processes and people involved in making 

the decisions. 

These results, then, extend somewhat the domain of 

subjects and tasks for which hindsight effects have been 

demonstrated. The original demonstrations found in the 

literature used Israeli undergraduate social science students 

with unfamiliar retrospective tasks (Fischhoff, 1975) or 

everyday, current-affairs, real-time tasks (Fischhoff and 

Beyth, 1975). The present results re-emphasize the 

conclusion of Fischhoff (1982: 430): "There is little 

experimental evidence that hindsight bias is reduced by the 

sort of intense involvement with a topic that comes with a 
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f)~c>.fessional education". Further, the effect appears robust 

to extended consideration of the task, at least to the extent 

that such consideration is involved iri preparing a one or two 

page written analysis, and later discussion for 30-45 

minutes. 

Having investigated the effects of hindsight bias on 

decision makers evaluating the decision of others, a 

promising research direction would involve a shift to a 

longitudinal design in which the same actor would make a 

series of decisions over time. Such a design would allow 

study of a crucial feature of hindsight bias: the possible 

mechanisms by which a manager's distorted view of the past 

might influence decision making in the future. Chapter 1 

noted the possibility of a link between an inflated 

perception of order and the excessive reliance on formal 

models noted by Quinn (1980) and others. Results from a study 

designed to probe these issues are reported in the following 

chapter. 
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CHAPTER 3 
THE BURDEN OF HISTORY: 

DYNAMIC DECISION MAKING IN A DISORDERLY ENVIRONMENT 

Fischhoff (1982) has shown that hindsight bias reduces 

the surprisingness of outcomes, and he has suggested that the 

appearance of relative inevitability of outcomes, when viewed 

in retrospect, leads to a "creeping determinism" in the 

perspective of decision makers. Chapter one argued that the 

overestimation of environmental predictability that results 

from retrospective sense-making may lead decision makers to 

develop ineffective plans for the future by reducing the 

flexibility needed to adapt to uncertainties. The degree to 

which this is a concern depends on whether these adverse 

effects would be sustained in the light of performance 

feedback. 

Studies cited in chapter one (Ebert, 1972; Brehmer, 

1988; Sterman, 1989) indicate that feedback in dynamic 

decision tasks enables decision makers to improve their 

performance over time, although only modestly. Accordingly, 

improvement would be expected for managers receiving feedback 

on their performance in a strategic planning task. The 

availability of comparative feedback on the performance of 

competitors would enrich the information contained in the 

feedback, which should enhance adaptation. However, the 

50 



combination of environmental hist.ory and comparative 

feedback, which is common in strategic management settings, 

may interact and extend the initial hindsight effect; 

decision makers will continue to base their decisions on 

expectations of future orderliness. Managers may interpret 

the successes of competitors as evidence that the competitors 

have achieved an insight into the underlying orderliness of 

the environment. Thus the managers will redouble their 

efforts to produce more accurate plans in the future but 

their plans will continue to lack the flexibility needed to 

manage uncertainty. 

This chapter reports results of an experiment designed 

to probe the separate and joint effects of history and 

comparative feedback in a strategic planning task. The two 

main hypotheses are: 

Hi: Access to environmental history leads to ineffective 

plans and reduced performance. 

H2: Comparative feedback produces an interaction effect; it 

reduces the performance for individuals who have been 

provided a history but helps individuals who have not 

been provided a history. 

Testing of these hypotheses requires a 2 x 2 design with 

history and comparative feedback as the factors. 
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METHODS 

Subjects 

Fifty-two M.B.A. students, in the final semester of 

their two-year program, were required to participate in a 

business game as a part of their class in business strategy. 

Students earned 15% of their grade based on their performance 

in the game. Of the 52 participants, half had at least five 

years of professional work experience. Nineteen were women. 

Simulation Design and Procedure 

Students were placed in charge of a simulated pastry 

shop which produced two products: Fluff 1 and Fluff 2. Each 

pastry sold for $7 apiece. Pastries could be made in two 

ways, in advance or on demand. If made in advance, batch 

processing and machinery enabled the operator to produce the 

pastries for $6 a unit. If made on demand, the pastries had 

to be made by hand, less efficiently, for $6.75 per unit. If 

pastries were all made in advance, capacity was 240 

units,which could be split between the two types of pastries 

as desired. If fewer than 240 pastries were made in advance, 

capacity would remain to produce pastries by hand. Pastries 

unsold at the end of the day were discarded at a loss of $6 

per unit. The formula to determine the number of pastries 

which could be produced by hand was: (240 - # made in 

52 



advance) x .67. Thus, daily capacity was a function of the 

number of pastries produced in advance. Subjects earned $1 

for each pastry made in advance and sold, and earned $.25 for 

each pastry made by hand on demand. They lost $6 for each 

pastry made in advance but not sold. In addition, to 

represent customer goodwill in dollar terms, they incurred a 

cost of $8 per unit of unmet demand when customers were 

turned away. Their task was to maximize profit at the pastry 

shop. 

Demand at the pastry shop each day was determined by 

drawing two random numbers from normal distributions 

representing demand for Fluff 1 and Fluff 2. For the first 8 

"days" of operation, both distributions had mean 100 units, 

standard deviation 30. At day 9, the distributions were 

changed, with no notification to subjects. The Fluff 1 demand 

distribution shifted to mean 130, standard deviation 30, 

while that for Fluff 2 shifted to mean 70, standard deviation 

30. In addition to the other complexities, then, subjects had 

to respond to a major environmental change about two-thirds 

of the way through the experiment. 

Optimal play in this game is not at all transparent. 

Subjects are motivated to make as many pastries in advance as 

possible in order to earn the full $1 for each sale. However, 

over-production could be very costly at $6 per unit. The 
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ability to make pastries by hand is a type of slack resource; 

it acts as a way to avoid overproduction but provides only 

$.25 of profit per unit. Note that the less efficient hand 

method will produce under-production penalties of $8 per unit 

if subjects are too cautious in setting production levels. 

Thus subjects must strike a balance between these parameters 

to maximize profits. Simulations indicate that the optimal 

level of advance production for days 1 thru 8 is 80 of each 

pastry (Figure la). After period 8, optimal is 110 of Fluff 1 

and 50 of Fluff 2 (Figure Ib). Performance falls off at 

higher and lower levels of production and will also be 

reduced in periods 1 thru 8 if allocations for the two 

products are uneven. Subjects should produce at 20% below the 

mean demand for each product, relying on slack resources to 

make up the difference, rather than attempt to predict daily 

demand. Of course, profit in anyone period could be 

substantially higher by guessing the right numbers but 

guessing the wrong numbers could be disastrous. 

Procedures 

In their initial experimental materials, 28 of the 

subjects were given data for the "previous month" of 

operation. (These subjects will be referred to as "prior

history" subjects.) The previous month was labeled as 

February and demand for each product was listed next to the 

54 



days of the week. In all, 20 days of demand were listed, for 

weekdays only (Figure 2). February demand was determined by 

sampling from the same distribution as during periods 1 thru 

8 of the game. No guidance was given, however, as to how this 

history should be interpreted. The remaining 24 subjects were 

not given any information on past demand ("no prior-history" 

subjects) . 

The game was described to all the subjects in a 75 

minute class period. Each week in the semester would be the 

equivalent of one day at the pastry shop. Sample problems 

were solved to ensure that everyone knew hm-l profit was 

determined. These problems were chosen to cover a wide range 

of possibilities so as not to provide any leads as to the 

underlying level of demand. In addition, a packet containing 

the sample problems was given to each subject so that each 

could look at the problems again at leisure. 

Subjects were assigned to their conditions on a random 

basis. Each was given a packet containing a description of 

the game and some sample problems. "Prior-history" subjects 

received February demand information in their packet as well. 

All subjects were informed that different amounts of 

information were given to different students and that their 

performance would be evaluated according to the amount of 

information they received. Play of the game was to last the 
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duration of the semester, 14 weeks. Subjects were to submit 

their decision as to the number of Fluff Is and Fluff 2s to 

be produced in advance in class on a folded decision form. 

(Note that the number of pastries produced by hand was 

automatically determined, based on the number produced in 

advance. It was assumed that demand would be satisfied as 

long as capacity existed.) 

Decisions were submitted on Monday or Tuesday of each 

week depending on the class time. Missing forms were tracked 

down, the results tabulated and feedback mailed to each 

subject at his or her residence by Saturday. While cumbersome 

and time consuming, this process ensured that all decisions 

were submitted before results were reported and ensured 

confidentiality of results. Subjects were instructed to work 

alone and not to discuss their results or their strategies 

with anyone else. Decisions were received for all 52 subjects 

for all 14 weeks. Following completion of the game, all the 

subjects completed a five-page questionnaire and were 

debriefed. 

Feedback on daily performance was given in one of two 

ways. Half of the subjects were told what demand was, their 

profit for the day and their cumulative profit. The other 

half were given all of this information plus a list of daily 

and cumulative profit for everyone else in their experimental 
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condition. These conditions are referred to as "individual" 

and "comparative" feedback respectively. The experiment is a 

standard 2 x 2 design with "prior-history, no prior-history" 

and "individual or comparative feedback" as the two factors. 

Measures 

The form used by the subjects to report their production 

decisions each period (Figure 3) asked for a description of 

how the subject had made the decision, how long it had taken 

to do so and how confident he or she felt about it, on a 7-

point scale anchored at '1' for "completely unconfident" and 

'7' for "completely confident". Subjects also completed a 

questionnaire at the end of the experiment. Overall results 

were analyzed using a repeated measures MANOVA (2 x 2 x 9) 

with "history" and "feedback" as the two main factors, 

"prior-history"/"no prior-history" and 

"individual"/"comparative" feedback as the two 

divisions, studied over nine periods. Results from individual 

periods were analyzed by a 2 X 2 ANOVA. 

Three measures were computed from the two production 

levels for each subject each day: 

a. Strategy score: determined by taking each allocation 

decision and calculating the average profit it would have 

achieved against 20 simulated "days" of play. The daily 
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variance in demand creates noise since appropriate 

strategies may score worse than a lucky guess on a given 

day. The strategy score enables comparisons to be made over 

time, to others and to optimal. Strategy scores and profit 

are otherwise parallel measures. Strategy scores reflect 

the long-run soundness of a given allocation decision 

while profit is the indication the subject actually 

receives. 

b. Strategic commitment: the sum of advanced production for 

Fluff 1 and Fluff 2, strategic commitment indicates the 

degree of flexibility maintained in an allocation 

decision. The number of slack resources available to the 

subject is larger with lower levels of strategic 

commitment. Optimal strategic commitment equals 160 

throughout of the game. 

c. Strategic differentiation: the absolute value of the 

difference in advanced production for the two products, 

strategic differentiation indicates expected differences 

in the demand for the two products. Optimal strategic 

differentiation equals 0 for the first part of the game 

and 60 for the second part. 

The descriptions subjects provided on how their 

decisions were made were analyzed to help determine the 

underlying rationale for the allocations. The accounts were 
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encoded as follows. All of the accounts were read to get 

ideas on how to categorize them. Two categories were formed 

for part 1 of the game and one for part 2. In part 1, the 

accounts were categorized as to the number of subjects who 

based their allocation on patterns perceived in the data, and 

as to the number who used appropriate decision processes to 

formulate their decision. Two common patterns were noted: an 

expectation that demand varied by day of the week and an 

expectation that hiSh or low demand days were followed by low 

or high demand days, respectively, for each of the Fluffs. 

Other patterns were also noted including: 

declining/increasing demand, covariance between the two 

Fluffs, and general cycles occurring over varying periods. 

Subjects who based their allocation on average demand, 

ignored daily fluctuations and held some slack resources to 

accommodate daily variance in demand were categorized as 

having utilized an appropriate decision process. In addition, 

subjects who made incremental adjustments in their 

allocations based on the suitability of their previous 

allocations were categorized as having utilized an 

appropriate decision process, provided that they did not 

adjust according to a perceived pattern. Subjects who 

reported nothing or who reported confusion were not counted 

as perceiving a pattern, regardless of how patterned their 
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allocation appeared; they were counted as part of the total 

but not part of either category. 

The MANOVA for the "perceived pattern" and "appropriate 

decision process" variables was performed by assigning a 

value of "-1" for each period a subject perceived patterns, a 

"1" for all appropriate decisions and a value of "0" for all 

others (confused and/or no information reported). This 

categorization scheme is based on the progression, made by a 

number of subjects, from perceiving patterns to feeling 

confused to an appropriate process. 

In part 2, subjects' account were encoded to reflect 

whether they had both perceived and acted on the change in 

demand which occurred on day 9. Subjects had to split their 

allocation between the two fluffs in the appropriate 

direction to have been credited with acting on their 

perception. A few subjects perceived the change but did not 

act on it while others apparently acted but did not comment; 

these subjects were not credited with having perceived and 

acted on their perception. 

Two raters coded the data independently. The Pearson 

product-moment correlation for the two raters was .86. 

Differences were resolved by discussion to consensus. 
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RESULTS 

Manipulation check. Three questions from the post

experiment questionnaire comprise the manipulation check: 1. 

At the start of the semester, did your initial packet contain 

data on Fluff 1 and Fluff 2 sales for earlier periods? 2. 

Did your weekly feedback concern your own performance only or 

did you receive feedback on group performance as well? 3. To 

what extent did comparison with others help you to evaluate 

your performance during the game? In each case and for all 52 

subjects, subjects answered these questions consistently with 

their assigned condition. (The questionnaire is contained in 

Appendix B.Table 11 summarizes the ANOVA results.) 

Part 1 

Results are reported in two parts corresponding to the 

initial environment (periods 1-8) and the changed environment 

(periods 9-14). Results from period 9 are included in part 1 

of the study since they are based on feedback from period 8. 

Subjects could not respond to the changed environment until 

period 10 at the earliest. The discussion proceeds through 

each dependent variable one at a time. 

Strategy scores. A comparison of strategy scores for the 

different experimental conditions comprise the most critical 

results from part one of the study. Figure 4 shows the 
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critical comparisons. The MANOVA results summarized in Table 

2 show the following significant effects: 

1. An interaction effect was significant overall in Part 1 of 

the study. Comparative feedback helped the "no prior-history 

subjects" but hurt the "prior-history" subjects. The "no 

prior-history, comparative feedback" subjects outperformed 

the "prior-history, comparative feedback subjects" in each 

period following initial feedback. CUmulative mean scores 

were highest overall for the "no prior-history, comparative 

feedback" subjects and lowest for the "prior-history, 

comparative feedback" subjects (543 and 215 respectively). 

2. A main effect for history reached significance only in 

periods two and three. The mean strategy scores in period 

two, the first period following initial feedback, were -18 

and 64 for "prior-history" and "no prior-history" subjects 

respectively (F (3, 48) = 27.5; P < .01). In period three, 

means were 24 and 66 for "prior-history" and "no prior

history" respectively (F (3,48) = 4.5; p < .01). The main 

effect for history was not significant in any of the 

remaining periods in part 1 of the study. 

3. Two within-subject effects were significant overall, a 

"trial" and a "history by trial" effect. In general, subjects 

improved by trial and improvement was quicker for the "no 

prior-history" subjects. Univariate tests show the within-
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subject changes. (Univariate measures of within-subject 

effects test whether results from the period under 

investigation are significantly different from the mean of 

the preceding periods.) A "history by feedback by trial" 

effect was significant in period 2 (F (1,48) = 4.59; 

p = .037), reflecting the improvement in the performance of 

the "no prior-history, comparative feedback" subjects and the 

decline of the "prior-history, comparative feedback" subjects 

from period 1 to 2. "History by feedback by trial" 'effects 

were non-significant thereafter, reflecting the stability of 

the history/feedback interaction. "History by trial" effects 

were significant in periods 2, 3, 6 and 7 (F (1, 48) = 10.22, 

37.58, 5.23 and 4.45; P = .002, .001, 0.027 and .04 

respectively), reflecting the improvement of performance in 

the "no prior-history" subjects initially and the reduction 

of that difference later. "Trial" effects were evident in 

each period except period 4, reflecting the erratic nature of 

the improvement (F (1, 48) = 11. 04, 11. 02, 12.36, ,4 '.64, 

67.53, 13.62 and 4.17; P = .002, .002, .001, 0.036, .001, 

0.001 and .047 for periods 2, 3, and 5 thru 9 respectively). 

Strategic differentiation. Optimal play required equal 

allocations of production for both Fluff 1 and Fluff 2, i.e. 

zero strategic differentiation. Results displayed in Figure 5 

and MANOVA results summarized in Table 3 show the following: 
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1. Overall, no significant between-subject effects are 

evident on this variable. 

2. Although there was no overall significance, univariate 

results indicate a significant effect for "history" in 

periods 1 and 2, with the "no prior-history" subjects closer 

to optimal. The "prior-history" subj ects averaged an 11. 6 and 

a 23.7 unit differentiation, compared with 2.5 and 11.5 for 

the "no-prior" history subjects (F (3, 48) = 13.03 and 11.0; 

p = .001 a~d .002 respectively). Results were non-significant 

in the remaining periods. 

3. Two within-subject effects were evident overall, a "trial" 

effect and a "history by trial" effect. Generalizing, each 

group moved closer to optimal over time. Univariate results 

show the within-subject changes. "History by trial" effects 

were evident in periods 2, 4 and 5 (F (1, 48) = 3.07, 15.6 

and 5.6; p = .086, .001 and .022 respectively) reflecting the 

deterioration in the "prior-history" subjects' performance 

relative to the "no prior-history" subjects in period 2 and 

the narrowing of the difference in periods 4 and 5. "Trial" 

effects are significant in periods 3 thru 9 (F (1, 48) = 

36.4, 14.4, 10.8, 10.7, 12.7, 3.1 and 3.2; P = .001, .001, 

.002, .002, 0.001, .083 and .079 respectively), reflecting 

the erratic performance in periods 3 and 4 and the overall 

improvement from there out. 
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Strategic Commitment. Optimal play required advanced 

production of 160 units. Results displayed in Figure 6 and 

MANOVA results summarized in Table 4 show the following: 

1. An overall interaction effect was significant; "no prior

history, comparative feedback" subjects were, on average, 

closer to optimal advanced production than were the "prior

history, comparative feedback" subjects. In additional MANOVA 

of actual production indicates a marginally significant 

interaction effect, that is, "prior-history, comparative 

feedback" subjects tended to err on the side of 

overproduction, maintaining too few slack resources relative 

to the "no prior-history, comparative feedback" subjects. 

(Daily averages were 178 and 162 respectively (F (3, 48) = 

3.05; p = .087). The tendency to overproduce suggests that 

the "prior-history, comparative feedback" subjects attempted 

to optimize profits by estimating demand more precisely 

rather than adjusting to an overall profit maximizing 

allocation. 

2. An overall effect for history was marginally significant. 

The "no prior-history" subjects were closer to optimal than 

the "prior-history" subjects. 

3. Two within-subject effects were significant overall, a 

"trial" effect and a "history by trial" effect. Univariate 

results outline the within-subjects effects. A "history by 

feedback by trial" effect was significant in period 3, (F (1, 
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48) = 7.1; p = .01) reflecting the improvement of performance 

for the "no prior-history, comparative feedback" subjects 

relative to the "prior-history, comparative feedback" 

subjects. A "history by trial" effect was significant in 

periods 2, 3, 4 and 6 (F (1, 48) = 9.3, 33.1, 6.3 and 6.1; p 

= .004, .000, .015 and .018 respectively), reflecting 

improved performance for the "no prior-history" subjects 

relative to the "prior-history" subjects in periods 2 and 3 

and the narrowing of that difference in periods 4 and 6. The 

IItrial" effect was significant in each period except period 3 

(F (I, 48) = 14.7, 7.1, 6.8, 7.0, 39.0, 14.6 and 3.0; p = 

.001, .01, .012, .011, .001, .001, and .089 for periods 2 and 

4 thru 9 respectively), reflecting the general improvement 

over time, period 4 excepted. 

Analysis of subjects' accounts. The details of daily 

performance and the written rationales that subjects provided 

at the time of their decisions suggest how the effects, 

detailed above, occurred. Figure 7 shows the percentage of 

subjects perceiving patterns in demand. Figure 8 shows the 

percentage of subjects utilizing an appropriate decision 

process and Table 6 summarizes the MANOVA results. The 

results suggest the following: 

1. A significant effect for history is evident 

overall."Prior-history" subjects base their allocations on 
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perceived patterns to a greater degree than "no prior

history" subjects; IIno prior-history" subjects utilize an 

appropriate decision process to a greater degree than "prior 

historyll subjects. 

2. A marginally significant interaction effect is evident 

overall. Comparative feedback aided the adjustment process 

for the "no prior-history" subjects but hurt the "prior

history" subjects. Univariate results indicate that the 

interaction effect was most evident in the latter periods; 

the interaction was significant in periods 8 and 9 (F (3, 48) 

= 4.8 and 3.9; P = .033 and .055 respectively). A comparison 

of the percentage of subjects perceiving patterns by period 

provides further evidence of the interaction effect. In 16 of 

the 18 comparisons of the comparative feedback subjects with 

their individual feedback counterparts, comparative feedback 

aided the "no prior-history" subjects and hurt the "prior

history" subjects (p = .007; sign test). Likewise, when 

comparing the percentage of subjects adopting an appropriate 

decision process, 17 of the 18 comparisons of the comparative 

feedback subjects with their individual feedback counterparts 

indicate that comparative feedback aided the "no prior

history" subjects but hurt the "prior-history" subjects (p = 

.001; sign test) . 

3. Two within-subject effects are significant overall, a 

"history by trial" effect and a simple "trial" effect. 
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Generalizing somewhat, the "history by trial" effects chart 

the progression of the "no prior-history" subjects as they 

move from an appropriate decision process initially where 

pattern perception is unlikely due to a lack of evidence, to 

a brief search for patterns (or a brief bout with confusion) 

as evidence accumulates to a return to an appropriate 

decision process as the pattern search proves unfruitful. 

Univariate results show significant "history by trial" 

effects in periods 3, 4, 6, 7, 8 and 9 (F (1, 48) = 20.7, 

19.5, 14.9, 4.0, 4.5 and 4.3; p = .001, .001, .001, 0.05, 

0.04 and .043 respectively). 

The univariate "trial" effects appear to reflect the 

near monotonic improvement of the "prior-history" subjects as 

they move away from perceiving patterns towards appropriate 

decision processes. The brief digression of the "no prior

history" subjects in the middle of part 1 interrupts the 

overall progression. Significant "trial" effects occurred in 

periods 2, 4 and 9 (F (1,48) = 24.8, 4.7 and 9.6; p = .001, 

.034 and 0.003 respect:".ively). 

The illusory perception of patterns was surprisingly 

resistant to feedback for the "prior-history" subjects in 

general and the "pricL-history/comparative feedback" subjects 

in particular. In period 9, 33% of the "prior-history, 

comparative feedback" subjects were still basing their 

allocations on perceived patterns. A contributing factor to 
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this search for patterns may have been the consistently good 

performance of two of the "prior-history/comparative 

feedback" subjects, whose consistently high profits may have 

spurred on the others to find the "elusive" pattern. 

Strategies showed a steady improvement over time for the 

"prior-history" subjects but improvement in the "prior

history, comparative feedback" group lagged behind the 

"prior-history, individual feedback" group. Only 33% of the 

"prior-history, comparative feedback" subjects had adopted an 

appropriate decision process by period 9. 

The "no prior-history" subjects, of course, had no basis 

on which to perceive patterns at the beginning of the game. 

Through a process of incremental adjustments based on the 

success of their early allocations, many arrived at 

strategies that "worked". The incremental adjustment of the 

"no prior-history" subjects can be illustrated by looking at 

the median level of strategic differentiation for the first 5 

periods. In period #1, with no information to work from, 

median differentiation was zero. Actual demand in period #1 

was 16 units higher for Fluff 2; median differentiation in 

period #2 was adjusted upwards, to 13 units. Actual demand in 

period #2 was again higher for Fluff 2, by 22 units. 

Differentiation in period #3 was adjusted upward to 20 units. 

Demand in period #3 was greater for Fluff 1 by 64 units. 

Differentiation was adjusted downward to a median of 10 units 
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in period #4, matching the average actual differentiation, in 

favor of Fluff 1, through three periods. With demand 

switching again in period 4 (Fluff 2 demand being greater by 

17 units) differentiation in period #5 dropped to 4 units. By 

period 9, the last in the first part of the game, median 

differentiation approached optimal, at only 2 units. 

The incremental adjustment process was apparently more 

successful for the "no prior-history/comparative feedback" 

subjects than their "individual feedback" counterparts. By 

the end of part 1 of the game, 83% of the "no prior

history/comparative feedback" subjects were within 10% of 

optimal compared with only 33% of the "no prior

history/individual feedback" subjects. Reading from the 

subject accounts, most of the "no prior-history" subjects 

were content with strategies that "worked" but they had 

different ideas, based on different feedback, as to what they 

considered adequate. Verbal protocols suggest that subjects 

in the "no prior-history/comparative feedback" condition set 

stricter goals for themselves than the "no prior

history/individual feedback" subjects. They were not content 

to merely earn a profit; they sought out ways to improve 

their profit relative to others. In addition, comparative 

feedback acted as an anchor to guide their adjustment path, 

giving clear indication when adjustments were ineffective. In 
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contrast with the "prior-history/comparative feedback" 

subjects, who had reason to believe that strong performance 

from a competitor indicated insight into the underlying 

pattern of demand, the "no prior-history/comparative 

feedback" subjects could view competitor success as an 

indicator that additional adjustment was needed. With so 

little data at hand, success could not reasonably be 

attributed to insight into the demand function. 

Confidence. In general, reported confidence changed very 

little from period to period. Confidence evolved over time. A 

simple regression of reported confidence at time (t) on 

reported confidence from the preceding period, (t-l), 

accounts for 60.5% of the variance in "t" (F (1, 414) = 

632.9; p < .01). The abrupt environmental change at period 9 

in the game had a less dramatic effect on confidence. For 

this reason confidence results are reported for periods 1 

thru 14, rather than in two parts. Figure 9 shows the mean 

confidence by group for the 14 periods and Table 5 contains 

the MANOVA results. These results indicate the following: 

1. Overall, no significant difference between the groups is 

evident. Average confidence for the entire simulation was 

somewhat low, at 3.5 on a 1 to 7 scale anchored at 

"Completely Unconfident" and "Completely Confident", 

respectively. 
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2. Surprisingly, the provision of data did not result in 

significantly higher confidence for the "prior-history" 

subjects. Reported confidence in period 1 was nominally 

higher for the "prior-history" subjects but the difference 

was not significant. That the "prior-history" subjects based 

their decisions on perceived patterns in the data without 

reporting a corresponding increase in confidence from those 

perceptions attests to the robustness of the retrospective 

sense-making function. It appears to be stimulated by the 

presence of the data rather than motivated by the confidence 

derived from the analysis. 

3. Univariate results indicate a significant effect for 

feedback in periods 8 thru 13 (F (3, 48) = 3.09, 4.16, 4.1, 

4.44, 4.22 and 4.03; P = .085, .047, .041, .04, .045 and .05 

respectively). Due perhaps to the evolutionary nature of the 

variable, the effect took some time to appear and thus is not 

significant overall. However, the receipt of comparative 

feedback appears to have reduced subjects' confidence levels. 

Since "comparative feedback" subjects included both the 

relatively profitable "no prior-history/comparative feedback" 

subjects and the relatively unprofitable "prior

history/comparative feedback" subjects and neither a main

effect for history nor an interaction effect is present, it 

appears that the mere provision of comparative feedback led 

to a reduction in decision maker confidence. A partial 
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explanation for this can be found by isolating the instances 

when confidence changed and then examining the possible 

antecedents of change. 

For "individual feedback" subjects, a change in 

confidence was preceded by either an operating loss in "t_l" 

or a profit in excess of $20 ("R" squared = .278, F (1, 98) = 

37.7; p < .01). As indicated earlier, "comparative feedback" 

subjects were not content with merely earning a profit. 

Regressing confidence levels on profit from "t-l" explained a 

significant amount of the change in confidence, ("R" squared 

= .189, F (1, 108) = 25.2; P < .01), but less than for the 

"individual feedback" subjects. In addition, the regression 

coefficient for the "profit" variable was larger for the 

"individual feedback" subjects (.57 versus .40: t (2: 206) = 

13.9: P < .01) indicating that they reacted more strongly to 

the profit variable than the "comparative feedback" subjects. 

However, adding a second variable to the regression, "change 

in rank", based on cumulative profit, increased "R" squared 

to .248 (F (2, 107) = 17.4: P < .01) indicating that 

performance relative to others was a significant concern for 

"comparative feedback" subjects. On average, this comparison 

appears to have reduced confidence. Given that comparative 

feedback enabled the "no prior-history/comparative feedback" 

subjects to attain higher levels of performance than the 

subjects assigned to the other conditions, it seems that 
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profit alone was not sufficient to sustain confidence levels. 

These subjects judged their performance harshly if their 

performance lagged behind. The two significant within-subject 

effects indicated in the MANOVA results,' a "trial" effect and 

a "feedback by trial" effect, would thus appear to be the 

result of periodic changes in profit and relative rank. 

Part 2 (Periods 9-14) 

Following spring break, which occurred between periods 8 

and 9, the demand function was shifted to simulate a major 

change in the environment. The optimal allocation changed 

from 80 of each unit to 110 for Fluff 1 and 50 for Fluff 2. 

Strategy Scores. Following the shift in demand, 

performance plummeted for both the "no prior-history" and the 

"prior-history" subjects. Results shown in Figure 10 and 

MANOVA results in Table 7 indicate the following: 

1. Overall, no significant difference is evident in the 

performance of the groups after the change in demand. 

However, this overall effect masks significant effects which 

occurred in the later periods. univariate results show a 

marginal effect for history in period 13 and a significant 

effect for history in period 14. "No prior-history" subjects 

performed better in these periods than the "prior-history" 
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subjects (F (3, 48) = 3.39 and 4.64; P = .072 and .036 

respectively. 

2. Two within-subject effects were significant overall, a 

"triaJ.II effect and "history by trial" effect. In general, 

these effects indicate a general improvement in the 

performance of each group and the relatively greater 

improvement of the "no prior-history" subjects. Univariate 

results outline these within-subject effects. A significant 

"triaJ.II effect in period 11 (F (1, 48) = 11.8; P = .001) is 

indicative of overall improvement in that period. A 

significant "history by trial II effect in period 12 (F (1, 48) 

= 4.4; P = .041) reflects a temporary deterioration in the 

performance in the "no prior-history" subjects. Significant 

"trial" effects in periods 13 and 14 (F (1, 48) = 5.2 and 

11.7; P = .027 and .001) reflect overall improvement while 

the significant "history by trial" effect in period 13 (F (1, 

48) = 4.9; P = .031) reflects the relatively greater 

improvement in the "no prior-history" subjects. 

Strategic differentiation. Optimal strategic differentiation 

in part 2 equaled 60 units. Results shown in Figure 11 and 

MANOVA results listed in Table 8 indicate that: 

1. No overall difference between the groups is evident. 

Again, however, this masks significant differences which 

occurred in the last period of the game. Univariate results 

indicate a significant history effect in period 14 (F (3, 48) 
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= 8.9; P = .004). "No prior-history" subjects adjusted their 

levels of strategic differentiation to accommodate the shift 

in demand. Differentiation averaged 31 units for the "no 

prior-history" subjects compared with only 7.3 for the 

"prior-history" subjects. 

2. Two within-subject effects were significant, a "trial" 

effect and a "history by trial" effect. In general the 

results indicate an improvement by each group over time and a 

relatively greater improvement for the "no prior-history" 

subjects. Univariate results outline this effect. "Trial ll 

effects were significant in each period (F (I, 48) = 37.9, 

5.9, 10.5 and 6.0; p = .001, .019, .002 and .018 

respectively. Significant IIhistory by trial II effects in 

periods II, 12 and 13 (F (I, 48) = 15.0, 7.7 and 6.5; p = 

0.000, .008, .014 respectively) reflect the initially erratic 

but generally more rapid improvement for the IIno prior

historyll subjects. 

Strategic commitment. Optimal strategic commitment 

remained the same in part 2 of the game. Results sho~m in 

Figure 12 and MANOVA results in Table 9 indicate: 

1. Overall, a marginally significant effect for history is 

evident. IINo prior-history" subjects were, on average, closer 

to optimal than the "prior-historyll subjects. 

2. No significant within-subject effects were evident. 
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Analysis of subjects' accounts and questionnaire 

responses. Figure 13 shows, by group, the percentage of 

subjects who perceived and acted on the environmental change 

which occurred at period 9. Table 10 contains the MANOVA 

results. The results indicate that a significant effect for 

history was evident overall. The "no prior-history" subjects 

adjusted to the change while the "prior-history" subjects 

made very little adjustment. Univariate tests inuir.ate a 

significant history effect in periods 13 and 14 (F (3, 48) = 

6.0 and 12.4; p = .018 and .001 respectively). (within

subject results are not reported here since the within cells 

error matrix is singular; the variables for periods 12 and 13 

are linearly dependent due to the lack of change between 

periods. ) 

The reluctance on the part of the "prior-history" 

subjects to adjust strategies is illustrated by the 

following: of the five "prior-history" subjects who adopted 

the optimal strategy by period 4 in the first part of the 

game, none adjusted their strategy to accommodate the change 

in demand. Comments on the decision forms of these subjects 

indicated an unwillingness to adjust for fear that the 

adjustment would move them away from a hard fought gain. 

These comments suggest the presence of a "threat-rigidty" 

effect, a failure to alter response in the face of an 
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environmental change (Staw, Sandelands & Dutton, 1981). Fewer 

"no prior-history" subjects displayed such reluctance. They 

continued to make the incremental changes suggested by the 

feedback. 

Questionnaire responses. A post-experiment questionnaire 

was administered to all of the subjects. Results of the 

questionnaire are summarized in Table 11 and the 

questionnaire is contained in Appendix B. Interpretation of 

the results is complicated by its timing. The questionnaire 

was administered at the end of part two of the game and the 

results are thus more likely to reflect subjects' most recent 

experiences. Results indicate the following: 

1. "No prior-history, comparative feedback" subjects paid 

greater attention to feedback than the "prior-history, 

comparative feedback" subjects. When asked to evaluate the 

usefulness of comparative feedback and comparisons with their 

past performance the "no prior-history, comparative feedback" 

subjects found each more helpful than the "prior-history, 

comparative feedback" subjects (items 3 and 5). They also 

reported a nominally greater attention to their own past 

profit (item 4) but the difference here did not reach 

significance. 

2. On a variety of questions designed to investigate pattern 

perception, no significant differences were evident between 
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the groups (items 6 thru 10) although trends in the results 

are in the expected direction. Overall the subjects found 

demand to be fairly difficult to predict (item 6) and, at 

least by the end of the game, thought it fluctuated without 

pattern (item 11). They correctly perceived that demand for 

the two Fluffs did not rise and fall together (item 7) and 

they were non-commital with respect to whether demand moved 

in cycles (items 8, 9 & 10) . 

While not reaching a significant difference, the "no 

prior-history, comparative feedback" subjects responded in 

the anticipated direction on items 6 thru 10 when compared to 

the other subjects in general and the "prior-history, 

comparative feedback" subjects in particular. On average, 

they more strongly disagreed that demand for the two Fluffs 

tended to rise and fall together (they did not) and they more 

strongly agreed that demand for Fluff 1 tended to rise on 

days Fluff 2 tended to drop (which is a reasonably accurate 

description of the second part of the game). They also felt 

that demand was slightly less difficult to predict which is 

consistent with the relatively widespread and accurate 

perception within this group that a change in demand did in 

fact occur during the game. 

3. A unique pattern emerged in the answers to questions 11 

and 16 (Did demand fluctuate without pattern and was the game 

a learning experience?). In each case a significant 
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interaction effect occurred; on average "no prior-history, 

comparative feedback" and prior-history, individual feedback" 

subjects responded similarly to each question but differed 

from the responses for the "prior-history, comparative 

feedback" and "no prior-history, individual feedback" 

subjects. They were less adamant that no patterns existed and 

more adamant that the game was a learning experience. With 

respect to the game being a learning experience, there was 

perhaps, an optimal amount of information with which to deal. 

Too little information, as in the case of the "no prior

history, individual feedback" subjects may have left subjects 

too much in the dark, while too much information, as in the 

case of the "prior-history, comparative feedback" subjects 

may have left subjects confused. The provision of either one 

on its own, "prior-history" or "comparative feedback" may 

heave enhanced the learning experience. 

With respect to the perception of patterns, it is not 

surprising that the "no prior-history, comparative feedback" 

subjects were less adamant that demand fluctuated without 

pattern since many of these subjects perceived the change in 

demand during the play of the game. (While these subjects 

found demand to be more patterned, their mean score of 2.4 on 

this question (item 11) indicates that they still found 

demand to be relatively without pattern.) The relative 

agreement on the part of the "prior-history, individual 
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feedbackll subjects is perhaps the result of the fairly 

widespread adoption of a correct decision process by many of 

these subjects in the first part of the game coupled with a 

late perception of the change in the second part. A number of 

these subjects commented on the change in demand in part 2 

but did not alter their allocations. Perhaps they would have 

done so had the game continued another period. 

4. No differences or trends are apparent in the answers to 

questions 12 thru 15, with deal with the subjects' enjoyment, 

interest and satisfaction with their performance. The 

tremendous loss of profit (on paper) suffered by all subjects 

in part two of the game may have had a dampening effect on 

their fun and satisfaction. 

DISCUSSION 

Results from the study support the main hypotheses. In 

the early periods of the game, subjects provided with prior 

history performed worse than those not so provided. They 

based their allocation decisions on patterns they perceived 

in a set of numbers that were, in fact, simple random samples 

from stable, normal distributions. By itself, however, the 

provision of history was not enough to sustain poor 

performance. Poor performance was sustained when the 

provision of environmental history was combined with 

availability of comparative feedback. This group was the 
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slowest in adapting to the simulation environment as subjects 

continued to search for the elusive patterns which would 

allow the "optimal" play suggested by the profitability of a 

few competitors. Confidence dropped for subjects who were 

losing money and relative rank during play of the game. 

Nonetheless, comparative feedback reinforced the expectation 

of patterns stimulated by the provision of environmental 

history. This suggests that the combination of history and 

comparative feedback sets a cognitive trap which may be 

difficult to overcome. These results are particularly 

alarming since the "prior-history, comparative feedback" 

condition simulates the predominant real world condition 

where competitors analyze their environments as a critical 

part of strategy formulation and utilize comparative feedback 

to evaluate the effectiveness of their strategy. 

The burden of history had a fairly long reach. In weeks 

13 and 14 of the game, subjects who received a prior history 

continued to show ill effects. Even those who adopted an 

appropriate decision process for the first part of the 

experiment did not adapt to a major change in demand in the 

second part of the experiment. This threat-rigidity effect 

has clear implications for those who are fortunate enough to 

select appropriate strategies initially but who face 

environmental turbulence as their industry matures. Initial 
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success may buy the time and the influence for organizations 

to adapt to change (Scott, 1981) but may make the process of 

adaptation more difficult. 

Subjects who did not receive a history, but who 

certainly had time to develop their own after extended play, 

were able to adapt to the sudden change in demand. It appears 

that many of these subjects ignored the temptation to look 

for patterns in the data and continued to use an incremental 

approach which had worked in the past. Subjects who received 

comparative feedback but who were not burdened by history 

demonstrated a greater ability to learn and adopt optimal 

strategies over time, thus providing clear evidence that 

comparative feedback can be useful when separated from 

environmental history. This improvement may have occurred 

because of the lower confidence levels which resulted from 

the provision of comparative feedback. These subjects judged 

their performance by a stricter standard which may have 

motivated them to explore for ways to improve their 

performance. Without the distraction of history, a redoubling 

of effort stimulated by dissatisfaction with results (Staw & 

Ross, 1978) would enable these subjects to focus their 

efforts on more productive factors. 
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Table 2 
MANOVA Results for Strategy Scores, Part 1 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

4.44 
.09 

5.17 

Tests of Within Subject Effects 

Effect F(32, 384 ) 

Trial 11. 5 
History x Trial 5.27 
Feedback x Trial 1. 09 
History x Feedback x 

Trial .69 

Table 3 

p 

.04 
ns 

.027 

P 

.001 

.001 
ns 

ns 

MANOVA Results for Strategic Differentiation, Part 1 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

.14 

.10 
2.16 

Tests of Within Subject Effects 

Effect 

Trial 
History x Trial 
Feedback x Trial 
History x Feedback x 

Trial 

F(32, 384) 

12.02 
4.23 

.77 

.79 

p 

ns 
ns 
ns 

p 

.001 

.001 
ns 

ns 
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Table 4 
MANOVA Results for Strategic Commitment, 

Difference From Optimal, Part 1 

Tests of Between Subject Effects 

Effect F(3, 48 ) P 

History 2.81 .10 
Feedback .28 ns 
History x Feedback 4.77 .034 

Tests of Within Subject Effects 

Effect F(32, 384) P 

Trial 9.94 .001 
History x Trial 8.12 .001 
Feedback x Trial 1. 24 ns 
History x Feedback x 

Trial 1.46 ns 

Table 5 
MANOVA Results for Confidence, Parts 1 & 2 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

.02 
1.98 

.33 

Tests of Within Subject Effects 

Effect F(52, 624) 

Trial 4.26 
History x Trial 1.10 
Feedback x Trial 3.35 

History x Feedback x 
Trial .49 

p 

ns 
ns 
ns 

P 

.001 
ns 

.001 

ns 
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Table 6 
MANOVA Results for Subject Accounts, Part 1 

(Patterns vs Appropriate Decisions) 

Tests of Between Subject Effects 

Effect F (3, 48) P 

History 14.04 .001 
Feedback .03 ns 
History x Feedback 2.90 .095 

Test of Within Subject Effects 

Effect F(32, 384) P 

Trial 6.63 .001 
History x Trial 8.68 .001 
Feedback x Trial .55 ns 
History x Feedback x 

Trial 1.22 ns 

Table 7 
MANOVA Results for Strategy Scores, Part 2 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

.66 

.27 
2.78 

Tests of Within Subject Effects 

Effect F(32, 384 ) 

Trial 6.77 
History x Trial 3.66 
Feedback x Trial .26 
History x Feedback x 

Trial .92 

p 

ns 
ns 

.102 

P 

.001 

.007 
ns 

ns 
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Table 8 
MANOVA Results for Strategic Differentiation, Part 2 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

1.15 
.28 
.19 

Tests of Within Subject Effects 

Effect 

Trial 
History x Trial 
Feedback x Trial 
History x Feedback x 
Trial 

Table 9 

F(32, 384) 

15.53 
7.71 
1.93 

.71 

p 

ns 
ns 
ns 

p 

.001 

.001 
ns 

ns 

MANOVA Results for Strategic Commdtment, 
Difference From Optimal, Part 2 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

3.83 
.28 

2.33 

Tests of Within Subject Effects 

Effect F(32, 384) 

Trial 1. 03 
History x Trial .46 
Feedback x Trial 1. 54 
History x Feedback x 
Trial .65 

p 

.056 
ns 
ns 

P 

ns 
ns 
ns 

ns 
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Table J.O 
MANOVA Results for Subject's Accounts, Part 2 

(Adjust to Change?) 

Tests of Between Subject Effects 

Effect 

History 
Feedback 
History x Feedback 

F(3, 48) 

5.26 
.73 
.12 

p 

.001 
ns 
ns 
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Table 11 
ANOVA Results, Post-Experiment Questionnaire 

VARIABLE GROUP MEANS (i) F(3, 48) 
1 2 3 4 

1. Data in packet? 0 0 1 1 
2. Group feedback? 0 1 0 1 
3. Comparison with others 1 3.2 1 2.2 2.49* 
4. According to profit 3.1 3.8 3.1 3.2 ns 
5. Comparison to past 2.9 3.6 2.9 2.5 2.77** 
6. Prediction difficulty 4.3 4 4.2 4.4 ns 
7. Rise & Fall Together 4.1 4.3 4 3.9 ns 
8. High & Low 3.1 2.4 2.9 2.9 ns 
9. Cycles, Fluff 1 3.3 3 3.2 3.1 ns 
10 Cycles, Fluff 2 3.3 3.1 3.2 3.3 ns 
11 No patterns 1.7 2.4 2.4 1.8 4.38** 
12 Fun Game? 3.2 3.3 2.9 3.1 ns 
13 Interesting? 2.9 2.9 3.2 2.9 ns 
14 Did well 3.3 3.1 3.3 3.2 ns 
15 Satisfied 3.3 3.2 3.2 3 ns 
16 Learning experience 4.2 3.4 3.6 4 3.81** 

* P < .1 

** P < .05 

(i): Groups 1 thru 4 are: "no prior-history, individual feedback", "no 
prior-history, comparative feedback", "prior-history, individual 
feedback" and "prior history, comparative feedback", respectively. 

Note 1: Items 1, 2 & 3 comprise the manipulation check. All responses 
were appropriate. Significance tests were not conducted on items 1 & 2; 
scores were only tabulated. 

Note 2: All significant effects are interaction effects. Item 2 has a 
significant feedback effect as well (F = 31.0). However, since this 
effect relates to the manipulation check (groups 1 and 3 receiving 
individual feedback only) the F test for the interaction is listed. 
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FIGURE la: SIMULATED STRATEGY SCORES BY PRODUCTION LEVEL, PART 1 
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FIGURE lb: SIMULATED STRATEGY SCORES BY PRODUCTION LEVEL, PART 2 
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FIGURE 2: ENVIRONMENTAL HISTORY 

Your shop is open weekdays only. Demand for February is 
listed below: 

Fluff 1 Fluff 2 
67 M 90 

127 T 84 
78 W 155 

132 T 123 
92 F 80 

110 M 77 
150 T 99 
112 W 73 

91 T 124 
97 F 140 

52 M 57 
120 T 89 
110 W 70 

88 T 118 
75 F 89 

158 M 114 
112 T 89 

73 W 125 
78 T 150 

105 F 96 



FIGURE 3: SUBJECT DECISION FORM 

CONFIDENTIAL! 
DO NOT SHARE WITH OTHER CLASS MEMBERS 

Day 14 

Name ------------------------

Please submit this form with your decisions on Monday, April 
25th in your MAP 571 class. 

Number of Fluff Is to be made in advance 

Number of Fluff 2s to be made in advance 

How much time did it take you to make your decisions for day 
14? 

Day 14 

In the space below, briefly describe how you arrived at your 
decision. 

How confident do you feel about your decision? 

Completely 
Unconfident 

Completely 
Confident 

1 ________ ~2 _________ 3 _________ 4 _________ 5 _________ 6 _________ 7 
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CHAPTER 4 

HINDSIGHT BIAS: 
SELF- FLATTERY OR COGNITIVE ERROR? 

As indicated in Chapter 1, remedial strategies have had 

limited success in reducing hindsight bias. Perhaps improved 

understanding of the basic mechanism driving hindsight shifts 

could provide guidance in developing remedial approaches. If 

motivational effects predominate, remediation might stress 

modification of incentive arrangements, urging the importance 

of humility, or otherwise attempting to make accuracy a more 

attractive outcome than self-flattery. If, on the other hand, 

the phenomenon is primarily cognitive, then different 

remedial strategies might be more promising: requiring 

counterarguments, listing negative information, or otherwise 

altering the kinds of information considered or the way in 

which it is processed. 

The experiments reported here were intended to assess 

the relative importance of cognitive and motivational 

components of hindsight bias in the context of a business 

case analysis. 

STUDY ONE 

Subjects and Task 

Forty-six senior-level business students enrolled in 

a business policy course participated in the experiment as 



part of a regular class assignment worth 10% of their course 

grade. They were given the same five-page business case used 

in the experiment reported in chapter two, (Hygeia 

International, taken from Newman & Logan, 1981), a lightly 

disguised account of a real pharmaceutical company's decision 

to expand its Nigerian operation from veterinary product 

sales into chick-hatching and egg production. They worked 

alone, and were given approximately two hours to read the 

case and to write a one or two-page analysis of it. 

Design and Procedure 

On reporting to their regular classroom, the students 

were randomly assigned into one of three sepan~te groups, 

meeting in different classrooms. Group 1 (N = 17) received 

only the case materials with no outcome information, and were 

asked to address their analysis to the factors that could 

have led to either success or failure of the project (success 

defined as a 15% or better return on investment two years 

after start-up). Group 2 (N = 14) were given the same case 

materials, and asked to consider two possible outcomes: a 

success, with second-year ROI of 30%, and a failure, with 

second-year ROI of 0%. A class member then flipped a coin, 

which, as it happened, indicated that the IIsuccess ll outcome, 

and the subjects were asked to address their analysis to the 

causes of this outcome. Group 3 (N = 15) were simply told 
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that the project had been implemented and that a 30% ROI had 

been achieved in the second year. They, like Group 2, were 

asked to address their analysis to the causes of this 

outcome. After turning in their written analyses, all 

subjects completed a brief questionnaire. 

Measures 

The instructions asked the subject to imagine himself 

or herself in the role of the decision maker, at the time of 

the original decision, and having available only the 

information provided in the case. The subjects were 

explicitly asked to ignore any outcome information they may 

have received in class. The questionnaire consisted of four 

items, taken from the larger instrument cited in the appendix 

in chapter two. (These questions are listed separately in 

Appendix C.) 

Results 

The results are summarized in Table 12. One-way 

analysis of variance showed that, compared to Group 1 (the 

no-outcome group), Groups 2 and 3 judged the project to have 

had a significantly higher probability of success, and to 

have been significantly less risky, at the time of the 

ori"ginal investment. The two outcome groups were more likely 

to claim that they would have approved the project, and that 
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they would have found it an attractive candidate for a 

substantial personal investment. (All four effects were 

significant beyond the p = .01 level). On all four measures, 

the two outcome groups thus show substantial hindsight 

effects in the predicted direction. They do not, however, 

differ from one another; none of the differences between 

Groups 2 and 3 approaches statistical significance, nor is 

there even a regular pattern in direction of difference. The 

two groups receiving outcome information show clear hindsight 

effects, and of essentially the same magnitude. 

TABLE 12: Group Means for Questionnaire Measures, Coin-Flip Study 

Group 1 Group 2 Group 3 F 
Probabil i ty of success .53 .68 .67 12.5** 
Would have approved project 47% 93% 87% 6.1** 
Rated riskiness 3.76 2.93 2.53 7.7** 
Would invest own money 3.53 2.14 1. 87 11.1** 

**: p<.Ol 

Discussion 

These results lend weight to a cognitive, rather than 

a motivational, account of hindsight bias. At least to the 

extent that such biases are adequately represented in the 

present sample and task, they seem to be induced as readily, 

and to the same extent, by providing a manifestly random 

outcome as by providing the same outcome but presenting it as 

the real outcome of the initial decision. It may well be 



gratifying to inflate retrospectively one's predictive 

accuracy in the latter case. It is hard to see how the same 

gratifications accrue from the prediction of random events. 

It is, of course, possible that the subjects remained in the 

role of analyst, even in the coin-flip condition, 

demonstrating their analytical skills even when presented 

with arbitrary outcomes. I would assume that such an analyst 

would attempt to drop from consideration such non-case events 

as the outcome of a coin flip. Recall that the crucial 

finding is not just that both outcome groups showed hindsight 

bias as corr.pared to the no-outcome group. They showed the 

effect to essentially the same extent. The most parsimonious 

explanation is that any outcome, causally integral to the 

case or not, generates the same effect. I conclude, then, 

that self-flattery and similar motivational issues are not 

central to the hindsight effect. It is, straightforwardly, a 

cognitive effect. 

STUDY TWO 

The core treatment in study one appears to be that both 

Outcome groups spend a couple of hours mulling over positive 

features of the case. It is thus not too surprising that 

these came more readily to mind later, even when they were 

asked to ignore the outcome information, when assessing the 

original situation. The second experiment examines whether 
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the same effect can be induced by simply being exposed 

briefly to the relevant outcome. 

Subjects and Task 

Study two was conducted one year after study one. 

Thirty-four senior-level business students enrolled in a 

business policy course participated in the experiment as a 

part of a regular class assignment worth 10% of their course 

grade. They were given the same five-page business case as 

was used in study one. They worked alone and were given 

approximately two hours to read the case and write a one or 

two-page analysis of it. 

Design and Procedure 

On reporting to their classroom, the students were shown 

two stacks of cases. They were told that the cases were 

identical in every respect except for outcome. One stack 

reported a positive outcome for the project discussed in the 

case; second year ROI reached 30%. The other stack reported a 

negative outco~e; second year ROI was 0%. Subjects were told 

that they were to ignore the outcome in the case version they 

received. The two stacks of cases were then shuffled and 

distributed to the class. Subjects were told to exchange 

their copy with at least one other person in the class, prior 

to looking at any part of the case. Subjects were then 
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instructed to turn to the last page of the case and copy the 

ROI percentage from their case to the top, right-hand corner 

of the paper on which they would write their analyses. They 

were reminded again to ignore this outcome information. After 

turning in their written analyses, all subjects completed a 

brief questionnaire. 

Measures 

The instructions and questions were the same as in study 

one except that seven additional questions were asked. (The 

seven additional questions, numbered 5 through 11, are listed 

in Appendix C.) 

Results 

The results are swnmarized in Table 13. Results were 

analyzed using the wilcoxon Rank Sum statistic, a 

conservative test which requires no assumptions on the 

underlying distribution of the sample to be measured. (See 

Lehmann, 1975, for a discussion of this test.) This seemed 

appropriate given the relatively wider range of responses 

from subjects in the low-outcome condition. 

Results indicate the the groups differed on two key 

items (#1 and #8). These questions addressed the likelihood 

of the project's success. Subjects who received the "success" 
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version of the case estimated the probability of success to 

be gr<:!ater than the subjects who received the "failure" 

version. They also saw the 30% ROI as more plausible, while 

their counterparts perceived the 0% ROI as more plausible. 

Subjects indicated that the outcome of the case was 

relatively foreseeable (#10), although they expressed neither 

confidence nor a lack of confidence in their ability to 

predict the outcome. No difference between the groups was 

found in the answers to the other questions related to the 

project's value (#2, 3 and 4), or whether subjects were 

influenced by the case version they received (#6 and 7) . 

(Question 5 was a manipulation check. It was answered 

appropriately by all the subjects.) 

TABLE 13: Group Means for Questionnaire Measures, Subliminal 
Study 

1. Probability of success 
2. Would have approved project 
3. Rated riskiness 
4. Would invest own money 
6. Did version have an effect 
7. Would analysis have changed 
8. 0% or 30% ROI more plausible 
9. Confident you could predict 
10 Outcome foreseeable or chance 
11 Case analysis skills important 

0% ROI 

47% 
61% 
3.5 
2.8 
2.2 
3.6 
2.9 
3.0 
2.7 
4.0 

30% ROI 

66% 
75% 
3.2 
2.8 
2.3 
3.8 
3.6 
3.4 
2.4 
4.3 

z 

1.73** 

1.62* 

* indicates significant at a.l level (Wilcoxon Rank Sum) 
** indicates significant at a .05 level (Wilcoxon Rank Sum) 
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DISCUSSION 

The results from study two provide further evidence of a 

cognitive basis for hindsight bias. While they are not 

overpowering, the fact that any difference was found between 

the groups is startling. Subjects were not immersed into a 

specific perspective on the case before being told to ignore 

it. Rather it appears that the mere provision of an anchor 

was sufficiently disruptive to influence the evaluations. 

This is consistent with previous work on the anchoring and 

adjustment heuristic (Tversky & Kahneman 1974; Northcraft & 

Neale 1987) which indicates that subjects do not ignore 

anchors, even illogical ones, when making subjective 

evaluations. They use the anchor as a starting point and make 

insufficient adjustments to their estimations. These results 

are also consistent with the results reported in chapter two 

which indicate that it is not necessary to make a wholesale 

re-evaluation of the case to arrive at different conclusions. 

Slight shifts in perception across a number of factors can 

suffice. The provision of an anchor was apparently enough to 

start that process along. 

These results, and those reported in study one are 

consistent with indirect evidence supporting a cognitive 

basis for hindsight bias found in the meta-analysis of 

Christensen-Szalanski and Fobian (1988) noted earlier. They 
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report that, on both familiar and unfamiliar tasks, larger 

hindsight shift is found for recall of events that occur than 

for events that do not. This is consistent with the well

established finding (e.g. Carpenter & Just, 1975; Clark & 

Clark, 1977) that negatives are cognitively more difficult to 

manipulate and integrate into existing knowledge than are 

positives. It is, however, hard to reconcile with a 

motivational account. If needs for consistency, control, or 

flattering self-presentation are served by distorting recall 

to allow the claim "I knew this would happen", it is hard to 

see why they are not similarly served by the reverse claim "I 

knew this would not happen". As in our data, the cognitive 

account seems more straightforward that the motivational. 

In a related inquiry Ross & Sicoly (1979) attempted 

to disentangle motivational and cognitive factors bearing on 

egocentric bias in assessing contributions to joint projects. 

They found, for example, that both both husbands and wives 

often claim more than 50% of the credit for doing such 

household chores as cooking and cleaning. However, such over

claiming extends also to undesirable activities such as 

starting rows and making poor purchases. Further, recall of 

specific instances of each type of behavior is heavily biased 

towards one's own role. Ross & Sicoly therefore concluded 

that cognitive rather than motivational factors were at work. 
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(See also Taylor (1982) for a thoughtful discussion of these 

results) . 

If cognitive factors are the primary cause of 

hindsighte1:fects , then debiasing efforts focused on 

motivational factors offer little hope of success. 

Motivational strategies might include urging the individual 

to try harder; providing incentives or rewards for unbiased 

estimates; and simply informing the individual of the 

existence of the bias. The evidence shows that such 

strategies are ineffective (see Fischhoff, 1982, for an 

extensive and careful review). Simply knowing about the 

effect and trying to avoid it is ineffective. The procedures 

that have been shown to reduce hindsight bias appear to alter 

the subject's cognitive strategy rather than his or her 

motivational state. These include the hindsight generation

of-reasons approach (Slovic & Fischhoff, 1977; Arkes et aI, 

1988), pennington's (1981) generation-of-outcomes approach, 

Wood's (1978) pre-outcome enhanced-thinking approach and 

Davies' (1987) review-of-foresight cognitions approach. It 

should be noted that none of these procedures has been 

completely successful in eliminating hindsight effects. 

Substantial scope remains for the development of effective, 

general-purpose debiasing procedures. The results reported 
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here provide some modest guidance as to approaches that offer 

more and less promise of success. 
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CHAPTER 5 

IMPLICATIONS AND SUGGESTIONS FOR 

This paper has focused on the question: What effect does 

the inflated perception of order have on strategic 

management? Three studies were conducted to investigate this 

and related questions. In this chapter, brief summaries of 

these findings will be presented. Their practical and 

theoretical implications will be discussed. Limitations of 

the work will be analyzed and suggestions for future research 

will be made. 

Summary of Findings 

The first study explored the effects of hindsight bias 

on observers who evaluated the decisions of managers post 

hoc. Well-trained student subjects working on a strategic 

choice case, both alone and later in groups, were unable to 

ignore information concerning outcomes of decisions. As a 

result, they distorted their evaluations of the original 

decision and the factors influencing it. The results of these 

studies suggest that a real strategic decision maker, 

experiencing the same bias, would evaluate the organization's 

environment as more predictable, and the relevant managers as 

less competent, then they actually are. Such distortions 
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appear significant both for the design of strategic processes 

and the evaluation of their participants. 

The second study investigated the effects that history 

and comparative feedback have on decision makers who are 

responsible for allocating resources in a dynamic resource 

allocation task. Evidence from the study suggests that access 

to environmental history and comparative feedback may impede 

performance by leading decision makers to believe that the 

future is more predictable than it is. 

Study three investigated the basis of hindsight bias, 

to try to determine whether it is motivational or cognitive 

in nature. The findings a.dd weight to the latter, as do 

other, indirect lines of evidence. This in turn implies that 

reward, incentive, and exhortatory approaches to overcoming 

hindsight bias will be ineffective, and that remedial 

strategies should stress altering cognitive strategies or 

resources. 

Practical and Theoretical Implications. 

The implications of these studies for strategic 

management seem clear. Making sense of the past is not 

without risk. It is possible, in fact easy, to develop 

multiple interpretations of the past (Nisbett and Ross, 1980; 

Weick, 1979). Decision makers perceiving an orderly past are 
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likely to expect the future to be as orderly. They then 

prepare specific plans to take advantage of the order that is 

expected. Formal strategic planning rests on the assumption 

that this is not only possible but advisable. With regards to 

the contingency theory of strategic management, an 

exaggerated sense of order may lead to unduly formal 

processes in strategic planning. Decision makers are likely 

to misallocate resources and their plans are likely to lack 

the flexibility needed to work effectively in an area as 

complex and uncertain as strategic management. In addition, 

decision makers may be immunized from taking corrective 

actions suggested by feedback. 

Connolly (1980, 1988) contrasts two images of managerial 

decision making. The first image is the "tree-felling" model. 

This is a metaphor for decisions which have a well specified 

problem with clear goals and objectives. The decision maker 

formulates a maximizing solution to the problem; it should 

have a high probability of success. A great deal of 

computational effort precedes the action. The second image is 

that of an individual clipping hedges. While the goal of the 

activity is clear, the action differs from tree-felling in a 

number of critical ways. The problem itself is too complex to 

offer an optimal solution as the removal of each limb affects 

neighboring limbs. The decision maker takes action early and 
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treats the complexities of the problem by performing an 

iterative solution. In other words, he takes several passes 

at the hedge. In essence this is an adaptive response to the 

complex, uncertain and ambiguous problem. 

Strategic decisions resemble hedge-clipping problems but 

the solutions typically offered fit the tree-felling model. 

The results of the studies included here suggest that an 

inflated perception of order biases decision making away from 

the hedge-clipping model towards the tree-felling model. This 

may be an underlying cause of the over-reliance on formal 

planning noted by Quinn (1980). He recommends that 

organizations formulate strategy by establishing broad goals, 

to be achieved incrementally utilizing decentralized decision 

making to ensure a.dequate flexibility and adaptiveness to 

feedback. ('i'his approach is a modification of Lindblom's 

(1959) 'muddling through' approach, adapted for business 

rather than public administration settings.) In many 

industries, particularly global ones, the need to react 

quickly to changing markets has grown substantially in 

importance. General Electric's recent shift away from a 

formal model to a more incremental one attests to the need to 

re-evaluate the suitability of formal strategic planning in 

today's business environment (Bossidy, 1988). 
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It has long been taken for granted that experience is 

not only necessary but sufficient for managerial development. 

The case method of teaching implicitly relies on the same 

assumption, offering the surrogate of case analysis for the 

slow and costly learning of the real world. Hindsight bias 

research raises the alarming possibility that all this 

experience can lead to no learning, by cutting us off from 

the earlier state of knowledge in which the initial decisions 

were made. The case method may actually reinforce the bias 

towards formal planning processes by stimulating hindsight 

bias. Practitioners should be aware that this popular method 

of instruction may have serious consequences and they should 

consider integrating dialectic approaches with the case 

method, which would require students to evaluate scenarios 

other than the ones which actually happened. 

Limitations and Suggestions for Future Research 

Caution is, as always, needed in extrapolating from 

studies of undergraduate and MBA students to the behavior of 

seasoned professional managers. In addition, actions taken in 

a simulated business environment may differ substantially 

from those taken in real settings. The use of a business 

simulation was needed to control for factors which may not be 

measurable in a real setting. The allocation of points 

towards a final grade and the competitive nature of the 
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students playing the game appear to have resulted in a 

serious expenditure of effort on the part of the students. 

But clearly the present work needs to be extended to real 

decision makers and real decisions. The present sample, 

arguably, represents a useful improvement on experiments with 

naive students working briefly on unfamiliar problems outside 

their professional expertise. The problems were of high 

professional relevance to them, they were extensively trained 

in analytic techniques, and they spent significant time on 

the analyses. The results do not suggest that any of these 

factors eliminated hindsight bias. A further extension, to 

professional planners and plans, would be required to fully 

address the question: Under what circumstances and to what 

extent, do professional strategic planners fall victim to 

hindsight bias and an inflated expectation of order? 

It is possible to question whether the simulated 

business game actually involved a strategic decision or 

merely a series of tactical decisions. The adjustments 

required to maximize profits do not appear to require 

strategic analysis. However, strategy often evolves in 

response to situations and is not clearly recognized as an 

organizational strategy until it has been implemented 

(Etzioni, 1989). In the present context, the resource 

allocation decision is arguably a strategic one because it 
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specifies how the dacision maker plans to achieve his or her 

long-term objectives; he or she intends to maximize profits 

by maintaining slack resources rather than attempting to 

estimate demand precisely. But assuming that it is only a 

series of tactical decisions, the question remains, how does 

this affect the results of the study? Greater caution would 

be needed before generalizing from these results. This 

unfortunately adds another limitation to the study but does 

not invalidate the results. Future work should attempt to 

deal with decisions which are unarguably strategic in nature. 

The adverse effects resulting from the provision of 

history in the business simulation were stimulated by a 

sparse rather than contextually rich history. The relatively 

low level of confidence reported by the "prior-history" 

subjects at the beginning of the simulation may be the result 

of this sparseness. Empirical studies suggest that additional 

information leads to greater confidence in decisions without 

actually changing the content of the decision as access to 

greater amounts of information enables selective usage to 

support preconceived positions (Oskamp, 1965; Emshoff & 

Mitroff 1978). Strategic decisions usually occur in 

contextually rich settings (Mintzberg, Raisinghani & Theoret, 

1976). It may be that the sparse history was enough to spring 

the cognitive trap but that the information was not adequate 
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to enable avoidance of or a quick release from the trap. 

Future studies to investigate the relationship between 

contextual richness, performance and confidence would enhance 

the generalizability of the findings reported here. 

In situations where organizations carry excessive 

flexibility in their structure or when environments are 

becoming more predictable, the bias towards formal planning 

may actually benefit organizations. Field studies to 

determine the nature and frequency of such settings are 

advised. The recent trend of substituting debt for equity in 

corporate financial structures can be viewed as evidence that 

the market believes that organizations carry too many slack 

resources. Of course, this could also be viewed as evidence 

of hindsight bias on a macro level. In retrospect, managers 

are disparaged for not optimizing returns to stockholders. 

Market level studies of hindsight effects offer a new avenue 

for additional research. 

The evidence from these studies indicates that the 

inflated perception of order has a cognitive basis. Decision 

makers persisted in their search for patterns in spite of 

falling profits, declining relative standing amongst 

competitors and low confidence. The search for patterns was 

triggered by a sparse provision of environmental history 

which did not affect the confidence level of those who 
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received it. When evaluating the decisions of others, 

hindsight bias was triggered by a manifestly random process 

as well as by the mere provision of an anchor. Efforts to 

correct the bias must then be directed at its cognitive 

basis. 

Dialectic approaches similar to those advocated by 

Mitroff and colleagues (Mitroff and Emsholf, 1979; Mason & 

Mitroff, 1981; Finney and Mitroff, 1986) have been shown to 

reduce hindsight effects (Wood 1978; Slovic & Fischhoff 1977; 

Fischhoff 1982). Future studies should test the effectiveness 

of this approach in a dynamic decision making task. This 

could be accomplished by forming groups of subjects with a 

IIprior-history" and those without one. To a degree, 

organizations do this when they hire employes from outside of 

the industry. The use of a Group Decision Support System may 

help to facilitate this type of study. 

Finally, there may be advantages resulting from 

hindsight bias worth preserving. To the extent that it leads 

observers to feel confident about their ability to manage an 

organization, it may encourage the overconfidence that is 

necessary for decisive action (Nisbett & Ross, 1980). This 

may stimulate entrepreneurial activity. Research into the 

possible role that hindsight bias may have in 

entrepreneurship is advised. 
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In addition, there may be advantages to holding 

incumbent managers to the higher standard which hindsight 

bias produces. Recall that managers are easily criticized 

when things go wrong but not as readily credited for 

successes. Holding managers to lower levels of accountability 

may not be advisable. Performance could suffer from an excess 

of satisficing behavior. For societies in general, Toynbee 

(1972) suggests that an optimal level of adversity is needed 

to produce exemplary results. Whether the high standards 

resulting from hindsight bias contribute or detract from 

managerial performance is another topic for future research. 
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APPENDIX A: QUESTIONNAIRE: HINDSIGHT AND STRATEGIC CHOICE 

All items were included in both studies, except for those 
specifically marked as "Study 2 only". Except where otherwise 
noted, responses were on 5 point formats, anchored as shown. 

Assume that the decision to enter agricultural production in 
Nigeria was made in 1983. Imagine that you are back at that 
point in time. 

probability of success: With only the information you would 
have had in 1983, state what you believe to be the 
probability of success and the probability of failure for the 
first full year of operations (1985) of the Nigerian chick
farming venture. (A successful operation would meet the 20% 
ROI goal, an unsuccessful operation would fall short of that 
goal). Be sure the two probabilities add to 100%. 
Predicted first-year ROI: What would your best estimate have 
been of the ROI figure for 1985 (the first full year of 
operation)? 

Adequacy of information: Was the available information 
adequate for making a decision of this significanC8? 
(completely inadequate = 1 and completely adequate = 5). 

Prediction confidence: How confident do you feel making these 
ROI predictions from the information available in 1983? (not 
at all confident = 1 and completely confident = 5) . 

Perceived riskiness: How risky would you rate the decision to 
go ahead? (very low risk = 1 and very high risk = 5) . 

Readiness to invest: Would you have been prepared to invest 
$1,000 of your own money in this project? (definitely would 
invest = 1 and definitely would not invest = 5; reverse 
scored, so that high scores indicate greater readiness) . 

Would have entered: Putting yourself in Mr. Livingstone's 
position at the time of the original decision to enter the 
chick business, would you have entered the market? (Yes/no 
response, study 2 only). 

Decision confidence: How confident would you be in your 
decision? (not confident = 1, confident = 5, study 2 only). 

Factor ratings: How important would you rate the following 
factors in influencing the success or failure of the Nigerian 
chick-hatching business? {7-point scales with important 
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negative effect = -3), no effect = 0, and important positive 
effect = +3). Table 1 lists the factors as items g through r. 

Using all of the information available to you today: 
Predicted second-year ROI: What is your best estimate of the 
ROI figure for 1986 (second full year of operation)? 

The following items were used in Study 2 only. 

Recommend continuance?: Should Hygeia continue this project? 
(Yes/no response). 

Rate decision process: Rate the strategic decision process 
utilized in the case. (poor = 1 and excellent = 5) . 

Credit/blame locus: Does the credit/blame for the decision in 
this case lie primarily with the process or with the decision 
makers? (process = 1, 50/50 = 3, and deciSion makers = 5) . 

Error cause: As it turned out Murtala's original estimate of 
ROI was substantially in error. Do you attribute this error 
to the difficulty of making estimates in situations like this 
or does the fault lie in Murtala's estimating ability? 
(Murtala is the manager in Nigeria). (Error mainly due to 
Murtala = 1, 50/50 = 3, and situation = 5) . 

Decision timing: The timing of the Hygeia decision, like many 
business decisions, represents a balance between moving too 
early, before enough information is available, and moving too 
late, after the good opportunities have been taken. Would you 
say Livingston (Hygeia's U.S. manager) moved: (too early = 1, 
about right = 3, and too late = 5) . 

Personnel evaluation: Who do you think deserves the most 
credit/blame for the outcome in this case? (Murtala = 1, 

'50/50 = 3, and Livingstone = 5). 

Autonomy shift: Should Murtala have more or less autonomy in 
future decisions? (more autonomy = 1 and less autonomy = 5) . 

Decision review: In the future, should someone in a position 
of authority over I.ivingstone review his decisions prior to 
implementation? (should not review = 1, should review = 5) . 
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Information search: Imagine yourself in Mr. Livingstone's 
position in the future. A decision of similar complexity 
arises. You have the option of gathering more information on 
market conditions prior to deciding but would do so knowing 
that your competitors may beat you into the market. Would you 
seek out additional information? (seek more infonnation = 1 
and make decision now = 5) . 
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APPENDIX B 
POST-EXPERIMENT QUESTIONNAIRE: BUSINESS SIMULATION GAME 

(FLUFFS) 

Except where otherwise noted, all items were on a 5-point 
scale, anchored as shown. 

1. At the start of the semester, did your initial packet 
contain data on Fluff 1 and Fluff 2 sales for earlier 
periods? (yes, no) 

2. Did your weekly feedback concern your own performance only 
or did you receive feedback on group performance as well? 
(individual, individual & group) 

To what extent did the following comparisons help you to 
evaluate your performance during the game? (not at all = 1, a 
great deal = 5) : 

3. Comparison with others 
4. According to your prof it 
5. Comparison with past performance 

6. Predicting demand was obviously important in the game. How 
hard did you find this prediction? (very easy = 1, very hard 
= 5) 

Did you notice any patterns in the way demand varied from day 
to day? (strongly agree = 1, strongly disagree = 5) : 

7. Fluff 1 & 2 demand tended to rise and fall together. 
8. Fluff 1 demand tended to go up on days Fluff 2. 

demand dropped and vice versa. 
9. Fluff 1 demand tended to run in cycles, so a few low 

days would follow a few high days. 
10 Fluff 2 demand tended to run in cycles, so a few low 

days would follow a few high days. 
11 Demand fluctuated without pattern. 

(The remaining questions were scaled as follows: strongly 
agree = 1, strongly disagree = 5) 

12. The game was fun to play. 
13. The game was interesting. 
14. I did well, overall. 
15. I am satisfied with my performance. 
16. The game was a learning experience. 

129 



APPENDIX C: QUESTIONNAIRE: COGNITIVE ERROR STUDY 

1. Estimate the probability of success for this project. 
(_%) 

2. Would you have approved this project? (Yes/No) 

3. How risky is the project? (Very low risk = 1 and very high 
risk = 5) 

4. Would you invest $1,000 of your own money in this project 

5. Which version of the case did you receive? (Big failure = 
0%, Big success = 30%) 

6. To what extent was your analysis affected by the version 
you received? (Not at all = 1 and a great deal = 5) 

7. Would your analysis have been different if the case 
version you received turned out differently? (Would have 
changed = 1 and would not have changed = 5) 

8. Now that you have analyzed the case, which outcome, a 30% 
ROI or a 0% ROI seems more plausible to you? (O% = 1 and 30% 
=5) 

9. How confident are you that you could predict the final 
outcome of this case? (Not at all confident = 1 and very 
conf ident = 5) 

10. Do you think the actual outcome in the case would be the 
result of chance, foreseeable factors or a mixture of the 
two? (Entirely foreseeable = 1, a 50/50 mix = 3, and entirely 
chance = 5) 

11. Do case analyses like this require skills that are 
important to you? (Not at all important = 1 and very 
important = 5) 
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