
Learning from Samples of One or Fewer
Author(s): James G. March, Lee S. Sproull, Michal Tamuz
Source: Organization Science, Vol. 2, No. 1, Special Issue: Organizational Learning: Papers in
Honor of (and by) James G. March (1991), pp. 1-13
Published by: INFORMS
Stable URL: http://www.jstor.org/stable/2634936
Accessed: 27/08/2010 19:40

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://links.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless you
have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you may
use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://links.jstor.org/action/showPublisher?publisherCode=informs.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

INFORMS is collaborating with JSTOR to digitize, preserve and extend access to Organization Science.

http://links.jstor.org

http://links.jstor.org/action/showPublisher?publisherCode=informs
http://www.jstor.org/stable/2634936?origin=JSTOR-pdf
http://links.jstor.org/page/info/about/policies/terms.jsp
http://links.jstor.org/action/showPublisher?publisherCode=informs


ORGANIZATION SCIENCE 
Vol. 2, No. 1, February 1991 

Printed in U.S.A. 

LEARNING FROM SAMPLES OF ONE OR FEWER* 

JAMES G. MARCH, LEE S. SPROULL AND MICHAL TAMUZ 

Stanford University, Stanford, California 94305 
Boston University, Boston, Massachusetts 02215 

Rutgers University, New Brunswick, New Jersey 08903 

Organizations learn from experience. Sometimes, however, history is not generous with 
experience. We explore how organizations convert infrequent events into interpretations of 
history, and how they balance the need to achieve agreement on interpretations with the 
need to interpret history correctly. We ask what methods are used, what problems are 
involved, and what improvements might be made. Although the methods we observe are not 
guaranteed to lead to consistent agreement on interpretations, valid knowledge, improved 
organizational performance, or organizational survival, they provide possible insights into the 
possibilities for and problems of learning from fragments of history. 
(ORGANIZATIONAL LEARNING; LEARNING FROM EXPERIENCE; SMALL SAM- 
PLES) 

Learning from Samples of One or Fewer 

Organizations learn from experience, but learning seems problematic when history 
offers only meager samples of experience. Historical events are observed, and 
inferences about historical processes are formed, but the paucity of historical events 
conspires against effective learning. We consider situations in which organizations 
seek to learn from history on the basis of very small samples of experience. For 
example: 

Case 1. A military organization has rarely fought in a battle. Yet it wants to learn 
from its history how to improve its ability to engage in warfare. 

Case 2. A business firm has little experience with foreign acquisitions. Yet it wants 
to learn from its history whether and how to make such investments. 

Case 3. An airline rarely has fatal accidents. Yet it wants to learn from its history 
how to reduce the chances of such disasters. 

Case 4. A business firm rarely makes major marketable discoveries. Yet it wants to 
learn from its history how to increase the chances of such innovations. 

Case 5. A power company rarely has nuclear accidents. Yet it wants to learn from 
its history how to minimize the chances of such catastrophes. 

In the next section, we examine how organizations convert meager experience into 
interpretations of history by experiencing infrequent events richly. In ?2, we examine 
processes for simulating hypothetical histories. In ?3, we examine some justifications 
for these two learning strategies and some of the problems involved. 
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1. Experiencing History Richly 

Historical events are unique enough to make accumulating knowledge difficult. 
Each event is a single, unrepeated data point, and accumulation seems to require 
pooling across diverse contexts. Organizations attempt such pooling, but they also 
seek to increase the information extracted from their own limited historical experi- 
ence by treating unique historical incidents as detailed stories rather than single data 
points. They elaborate experience by discovering more aspects of experience, more 
interpretations of experience, and more preferences by which to evaluate experience. 

Experiencing more aspects of experience. Characterizing history as small samples of 
unique occurrences overlooks the wealth of experience that is represented in each 
historical event. The apparent stinginess of history is moderated by attending to more 
aspects of experience (Campbell 1979). For example, learning about a decision 
involves monitoring its outcomes. But long before an organization experiences many 
of the outcomes of a typical decision, it experiences a variety of collateral conse- 
quences associated with the making of the decision and its implementation. Learning 
and evaluation occur through these experiences prior to outcome-based learning. For 
example, participants appreciate collateral experiences such as "a bold move" or "a 
good meeting." 

When early collateral experiences are positive, organizations, like individuals, are 
prone to exhibit self-reinforcing decision behavior. Especially when outcome feed- 
back is slow or unclear, an organization is likely to repeat decisions simply because it 
has made them before. Thus, in a study of decisions about foreign direct investments 
by Finnish firms, Bjorkmann (1989) found that, prior to receiving information on the 
results of their first investments and simply as a result of their experience in making 
the first decisions, firms increased their propensity to make more investments. This 
did not appear to be a consequence of any explicit intention to spread risk. 
Apparently, the organizations extracted lessons from the choice process itself, lessons 
about the competence and character of relevant actors and the pleasure of deciding 
to invest. Learning was embedded richly in the taking of action, rather than simply in 
considering its ultimate consequences. 

Making a decision also induces anticipations of its future costs and benefits 
(Merton 1968). The anticipations are experienced prior to the consequences and are 
an independent basis for learning. Since expectations for chosen alternatives will 
generally be positive, they ordinarily reinforce a repetition of the action. On the other 
hand, negative expectations might be experienced in situations involving coercion or 
peril, or when learning takes place in an alienated part of the organization, or among 
opposition groups. In such cases, the effect of making a decision reduces the 
propensity to repeat it. In general, decision processes in organizations lead to overly 
optimistic expectations and thus are vulnerable to subsequent disappointment with 
results (Harrison and March 1984). These optimistic errors in anticipations are likely 
to make the short-run lessons of experience more reinforcing of action than the 
long-run lessons. The inconsistency in learning is reduced by the tendency for actual 
experience to be both delayed and more ambiguous than anticipations, thus allowing 
optimistic expectations about experience to be confirmed by retrospective sense-mak- 
ing of it (Aronson 1968, Salancik 1977). 

Organizations also enhance the richness of history by focusing intensively on 
critical incidents. For example, when a large section of the metal skin of an Aloha 
Airlines aircraft peeled away in mid-air, the event attracted considerable attention 
and triggered a major modification in FAA-mandated maintenance programs. Close 
examination of what happened revealed significant features of aircraft engineering 
and maintenance that had not been noted earlier. By identifying those features and 
their implications, the organizations learned. Similarly, when a computer science 
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graduate student propagated a "virus" among many computer networks, producing 
breakdowns in hundreds of systems, and considerable publicity, the incident stimu- 
lated analyses that identified weaknesses in the underlying computer code and in how 
people and systems were organized to respond to such events. 

Three aspects of an event seem to make it critical. The first is its place in the 
course of history. Events that change the world are critical incidents. They are 
branching points of historical development. From such an incident, one learns about 
changed implications for the future rather than about how to predict or control 
similar occurrences in the future. A classic example is the invention of the printing 
press. 

The second aspect of an event that makes it critical is its place in the development 
of belief. Events that change what is believed about the world are critical incidents. In 
a way consistent with conventional ideas about the relation between surprise and 
information value (Raiffa 1968), criticality is associated with the surprise an event 
evokes for current belief. A single incident is typically unsurprising because it can be 
interpreted as consistent with sampling variation within existing theories (Fischhoff 
1!75, Fischhoff and Beyth 1975). But sometimes a solitary event provides an unex- 
pected contradiction to our beliefs, as for example in the Aloha Airlines and 
computer virus cases. 

A third aspect that makes an event critical is its metaphorical power. Events that 
evoke meaning, interest, and attention for organizational participants are critical 
incidents. Anecdotes and stories are standard features of pedagogical practice. Skill 
at story telling is a major factor in endowing experience with metaphorical force. But 
the raw material of experience also affects the development of stories. Critical 
incidents have a quality of simplicity and representativeness that is not entirely 
imposed on them. Some historical events are better vehicles for meaning than others. 

Experiencing more interpretations. Organizations often augment history by attending 
to multiple observers or interpretations. The consequences of an action are experi- 
enced differently throughout the organization. Conflicts of interest or differences in 
culture, in particular, stimulate multiple interpretations. Because different individuals 
and groups experience historical events differently, they learn different lessons from 
the same experience (Dearborn and Simon 1958, Sproull and Hofmeister 1986). As a 
result, organizational experience leads to a variety of interpretations, and an organi- 
zation's repertoire may come to include several different, possibly contradictory, story 
lines. Differences in perspectives lead to differences in interpretations and create a 
mosaic of conflicting lessons. 

To be sure, efforts to make multiple interpretations consistent are also routine in 
organizations. Formal proceedings, findings, informal conversations, and the diffusion 
of stories tend to create a shared, interpretive history. Interpretations of individual or 
group responsibility for mistakes or failures (or brilliant moves or successes) come to 
be shared. However, such efforts are not always successful (Brunsson 1989). The 
structure of internal competition and conflict divides many organizations into advo- 
cates and opponents for organizational policies and actions. The contending groups 
interpret history differently and draw different lessons from it. 

Experiencing more preferences. Organizations discover values, aspirations, and iden- 
tities in the process of experiencing the consequences of their actions. They learn how 
to distinguish success from failure, and thus affect considerably the other lessons they 
take from their experience. While the interpretation of a particular outcome as a 
success or failure is not arbitrary, neither is it always self-evident. The preferences 
and values in terms of which organizations distinguish successes from failures are 
themselves transformed in the process of learning. By acting, reflecting, and interpret- 
ing, organizations learn what they are. By observing their own actions, they learn 
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what they want (Weick 1979). Whether these changes are seen as learning new 
implications of alternative actions for stable preferences, or as transforming prefer- 
ences, is partly a matter of intellectual taste (Becker and Stigler 1977). 

For any given dimension of organizational preferences, aspiration levels change in 
response to an organization's own experience and to the experience of other organi- 
zations to which it compares itself (Cyert and March 1963, Lant and Montgomery 
1987), thereby loosening the link between performance and outcomes, on the one 
hand, and evaluations of success and failure (and thus learning), on the other. 
Because experiencing an outcome as a success or failure depends on the relation 
between the outcome and adaptive aspirations for it, what is learned from any 
particular kind of experience can vary substantially across time and across organiza- 
tions. Consider, for example, the efforts of a business firm to learn from its marketing 
experience. Whether a particular marketing strategy is viewed as a success (to be 
reinforced) or a failure (to be extinguished) will depend as much on the organization's 
aspirations as on the marketing outcomes. In a similar way, election results are 
experienced by political parties and movements in terms of a comparison between 
outcomes and aspirations rather than simply in terms of the former. 

The dimensions of preferences also change. As we have noted above, a rich 
examination of an individual case uncovers a variety of features and consequences of 
action. These experiences become bases for organizational interpretations not only of 
the world and its rewards but also of the organization, particularly its preferences, 
values, and character (Zald and Denton 1963). For example, when the Coca-Cola 
Company reinstated old coke as Coca-Cola Classic (after having first withdrawn it 
from the market in favor of a replacement), it learned from its behavior that it was a 
"flexible company that listened to its customers" (Oliver 1986). Anything that 
predisposes parts of an organization to find pleasure in consequences, for example, 
an upbeat mood (Isen, Schalker, Clark and Karp 1978) or a sense of responsibility for 
action (March and Olsen 1975), tends to increase the likelihood of identifying positive 
aspects of unanticipated consequences, thus of transforming preferences. 

2. Simulating Experience 

In trying to understand unique experiences, organizations make implicit choices 
between two alternative perspectives on history. In the first perspective, realized 
events are seen as necessary consequences of antecedent historical conditions. In the 
second perspective, realized events are seen as draws from a distribution of possible 
events. If historical events are (possibly unlikely) draws from a wealth of possibilities, 
an understanding of history requires attention to the whole distribution of possible 
events, including those that did not occur (Fischhoff 1980, Hogarth 1983). The 
organizational problem is to infer an underlying distribution of possible events from a 
series of realized events having varying, but possibly quite low, probabilities. The 
merging of empirical and theoretical knowledge required to understand these under- 
lying distributions raises some complicated problems of inference and method. 

We consider two closely-related techniques for organizational simulation of hypo- 
thetical events: the first technique is to define and elaborate a class of historical 
non-events that can be called near-histories-events that almost happened. The 
second technique is to define and elaborate a class of historical non-events that can 
be called hypothetical histories-events that might have happened under certain 
unrealized but plausible conditions. 

Near-histories. If a basketball game is decided by one point, one team wins and the 
other team loses, with consequences that may be vital for a championship. But the 
outcome will normally be interpreted by experts as a draw from some probability 
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distribution over possible outcomes rather than simply as a "win" by one team and a 
"loss" by the other. In general, if a relatively small change in some conditions would 
have transformed one outcome into another, the former will be experienced to some 
degree as having been the latter. In such a spirit, the National Research Council 
(1980) has defined a safety "incident" as an event that, under slightly different 
circumstances, could have been an accident. 

Air traffic systems illustrate how organizations learn from near-histories or "inci- 
dents" (Tamuz 1987). By collecting information about near-accidents from pilots and 
air traffic controllers, air safety reporting systems considerably enlarge the sample of 
events that can be treated as relevant to understanding aviation safety. Information 
on near-accidents augments the relatively sparse history of real accidents and has 
been used to redesign aircraft, air traffic control systems, airports, cockpit routines, 
and pilot training procedures. 

Near-histories are useful antidotes to a tendency to over generalize from the drama 
of great disasters or victories (Fischhoff 1982). For example, students of the Battle of 
Midway have suggested a number of quite likely alternative scenarios for that battle 
that would have led to notably different outcomes (Prange 1982). Future admirals 
learn not only from the battle but also from its near-histories. Standard folkloric 
observations that great failures often are the consequence of bad luck or timing and 
great successes the consequence of good luck or timing suggest an implicit distribu- 
tion of possible outcomes around the observed outliers. They emphasize that the 
near-histories of genius and foolishness are more similar than their realized histories. 

Hypothetical histories. Near-histories are a special case of a more general approach 
-the construction of hypothetical histories. Hypothetical histories play a role in 
organizational learning similar to that of mental models or simulations in studies of 
individual learning (Kahneman and Tversky 1982a, Johnson-Laird 1983). Organiza- 
tions use small samples of specific historical events to construct theories about events, 
and then simulate hypothetical histories that can be treated as having interpretive 
significance comparable to, or even greater than, the history actually experienced. In 
this process, the analysis of unique historical outcomes emphasizes identifying the 
underlying distribution from which that realization was drawn rather than explaining 
the particular draw (Stinchcombe 1978). 

A pervasive contemporary version of hypothetical histories is found in the use of 
spread sheets to explore the implications of alternative assumptions or shifts in 
variables in a system of equations that portrays organizational relations. More 
generally, many modern techniques of planning in organizations involve the simula- 
tion of hypothetical future scenarios, which in the present terms are indistinguishable 
from hypothetical histories (Hax and Majluf 1984). The logic is simple: small pieces of 
experience are used to construct a theory of history from which a variety of 
unrealized, but possible, additional scenarios are generated. In this way, ideas about 
historical processes drawn from detailed case studies are used to develop distribu- 
tions of possible futures. 

Organizations expand their comprehension of history by making experience richer, 
by considering multiple interpretations of experience, by using experience to discover 
and modify their preferences, and by simulating near-events and hypothetical histo- 
ries. They try to learn from samples of one or fewer. Many of the techniques 
organizations use to learn from small samples of history, however, are clearly suspect. 
They can lead to learning false lessons, to superstitious learning, to exaggerated 
confidence in historical understandings. As a result, discussions of organizational 
learning from small samples tend to be framed by a mood of despair over the futility 
of the effort. In ?3, we turn to an examination of how such learning might be 
understood, evaluated, and improved. 
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3. Assessing and Improving Learning from Small Histories 

In ?1 and 2, we have described some of the ways organizations learn from 
fragments of history. In this section, we assess their effectiveness in terms of two 
common criteria: reliability and validity. A reliable learning process is one by which 
an organization develops common understandings of its experience and makes its 
interpretations public, stable, and shared. A valid learning process is one by which an 
organization is able to understand, predict, and control its environment. Neither 
reliability nor validity is assured. Because different people and groups in an organiza- 
tion approach historical experience with different expectations and beliefs, shared 
understandings cannot be assumed. And because historical events are produced by 
particular (and often complicated) combinations of factors occurring in non-repetitive 
contexts, learning validly from small samples of historical experience is difficult 
(Brehmer 1980, Kiesler and Sproull 1982). 

If individual beliefs converge to an accurate understanding of reality, then they 
become simultaneously shared and valid. Such a convergence might be expected in 
worlds of stable knowledge and cumulative discovery. Alternatively, if socially con- 
structed beliefs are enacted into reality (Weick 1979), the enactment brings high 
levels of both reliability and validity. For example, organizational beliefs about power, 
legitimacy, competence, and responsibility are based upon interpretations of shared 
experiences that are themselves considerably affected by the beliefs. 

The more general situation, however, is one of partial conflict between the dual 
requirements of reliability and validity. Stable, shared knowledge interferes with the 
discovery of contrary experience from which valid learning arises, and the exploration 
of novel ideas interferes with the reliable maintenance and sharing of interpretations 
(March 1990). As a result, organizational learning involves balancing the two. The 
trade-offs between reliability and validity made by the learning procedures we 
observe are less a result of conscious choice than a collection of evolving practices, 
imperfectly justified and incompletely comprehended. For example, the extent and 
character of subgroup differentiation in organizations and the mechanisms by which 
they are sustained or changed are important means by which the trade-off between 
reliability and validity is made. 

The reliability of learning: The construction and sharing of belief. Stability in shared 
understandings is important for organizational effectiveness and survival (Beyer 1981, 
March and Olsen 1989), as it is for social systems (Durkheim 1973) and knowledge in 
general (Rorty 1985). However, the ambiguities of history make common understand- 
ings of organizational experience difficult to sustain. Meaning is not self-evident but 
must be constructed and shared. Many different interpretations are both supportable 
and refutable. 

Some standard mechanisms of individual sense-making contribute to reliability. 
The retrieval of history from memory exaggerates the consistency of experience with 
prior conceptions (Fischhoff 1975; Pearson, Ross and Dawes 1990). Incorrect predic- 
tions are not noticed or are interpreted as irrelevant anomalies or measurement 
errors (Einhorn and Hogarth 1978; Lord, Lepper and Ross 1979). Missing data are 
experienced as consistent with the model and are remembered as real (Cohen and 
Ebbesen 1979, Loftus 1979). 

The apparatus of organizational information processing and decision-making sup- 
plements these individual and social cognitive processes. Information is gathered and 
distributed more to interpret decisions than to inform them (Feldman and March 
1981, March and Sevon 1984). Meetings are organized more to share stories and 
explanations than to take action (Brunsson 1985, 1989). Organizations develop robust 
understandings that are resilient to contradictory information (Sproull, Weiner and 
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Wolf 1978; Starbuck 1983). Conceptions of identity in organizations tend also to be 
conserved by interpretations of experience. Decision makers in organizations discover 
what they are and how they should behave by taking actions (Weick 1979). Making a 
decision leads to defining a personal and organizational identity consistent with that 
decision. Similarly, the social construction of aspirations tends to be conservative, to 
reinforce shared behavioral preferences. 

Pressures toward reliability are easily orchestrated within an emphasis on critical 
incidents. Defining an event as critical focuses attention on interpreting and respond- 
ing to the event. Because of the ambiguities associated with any single incident, 
responses and interpretations tend to be adopted more as a result of their temporal 
proximity, cognitive availability, or political convenience than by virtue of their 
obvious validity (Cyert, Dill and March 1958; Cohen, March and Olsen 1972). 

The learning process is generally conservative, sustaining existing structures of 
belief, including existing differences, while coping with surprises in the unfolding of 
history. Organizations create the same kinds of coherent systems of belief that in 
science are called knowledge, in religion are called morality, and in other people's 
societies are called myths. Experience is used to strengthen and elaborate previously 
believed theories of life. 

Such a description is, however, incomplete. There are limits to the conservation of 
belief (Martin and Siehl 1983, Higgins and Bargh 1987). Both success and failure 
contain the seeds of change. A persistent subjective sense of success leads to a sense 
of competence and a willingness to experiment (March and Shapira 1987). A 
persistent subjective sense of failure produces instability in beliefs and disagreement 
among organizational participants with respect to both preferences and action 
(Sproull, Weiner and Wolf 1978). In addition, pressures toward subgroup homogene- 
ity lead to internal differentiation and limit organizational homogeneity (Cangelosi 
and Dill 1965, Lawrence and Lorsch 1967). 

The validity of learning: The construction of causal belief. The confusions of history 
often obscure what happened, why it happened, and how we should learn from it. 
The general problem is not simply one of eliminating known biases in historical 
interpretation by organizations. The experimental design and sample sizes of history 
are inadequate for making inferences about it (Lounamaa and March 1987, Levitt 
and March 1988). Estimation from historical events is subject to two major kinds of 
variability. The first stems from the fact that some of the processes by which history is 
produced may be genuinely stochastic. Understanding those processes requires ap- 
proximating the underlying distributions from which a realized event is drawn. The 
expected error in estimation can be decreased by aggregating over several events, but 
history limits the number of comparable events. Lacking multiple events, organiza- 
tions use whatever information they can extract from single cases to discern the 
historical processes that determine those underlying distributions. 

The second kind of variability in estimation stems from the measurement and 
interpretation of historical events by observers. Measurement error, model misspeci- 
fication, and system complexity introduce substantial noise into observations and 
interpretations. With large samples of events, organizations can tolerate a relatively 
large amount of noise, aggregating over events to extract a signal. With small samples, 
however, aggregation is a less powerful procedure. Two organizational responses are 
common. First, since variability in interpretation with respect to any information is 
partly a function of the effort expended in examining it, the expected error can be 
decreased through a more intense examination of the individual case. Second, since 
the processes of measurement and interpretation yield a distribution of possible 
observations, the expected error can be decreased by aggregating over multiple 
observers. 
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Most of the ways otganizations increase the validity of learning from historical 
experience can be seen as reflecting such considerations. Organizations attempt to 
overcome the limitations in the experimental design and sample sizes of history by 
enhancing the knowledge they have. They attempt to experience history more richly, 
to formulate more interpretations of that experience, and to supplement history by 
experiencing more of the events that did not occur but could have. 

Consider, first, efforts to experience history more richly. Every unique historical 
event is a collection of micro events, each of which can be experienced. In this sense, 
the learning potential of any historical event is indeterminate. Because both the scope 
of an event and the depth of its decomposition into elements are arbitrary, so also is 
the richness of experience. By considering additional aspects of experience and new 
dimensions of preferences, an organization expands the information gained from a 
particular case. The pursuit of rich experience, however, requires a method for 
absorbing detail without molding it. Great organizational histories, like great novels, 
are written, not by first constructing interpretations of events and then filling in the 
details, but by first identifying the details and allowing the interpretations to emerge 
from them. As a result, openness to a variety of (possibly irrelevant) dimensions of 
experience and preference is often more valuable than a clear prior model and 
unambiguous objectives (Maier 1963; March 1978, 1987). 

Moving from rich experiences of history to valid inferences about history involves a 
logic that is not very well-defined but is different from the logic of classical statistical 
inference. It assumes that the various micro events associated with an event are in 
some way interconnected. They are clearly not independent samples of some universe 
in the standard statistical sense. But they provide scraps of information about an 
underlying reality that cumulate, much the way various elements of a portrait 
cumulate to provide information about its subject. 

Consider, second, efforts to interpret experience in more ways. Imagination in 
generating alternatives of interpretation reduces the standard confirmatory bias of 
experience, at the cost of also reducing the speed at which a correct interpretation is 
recognized and confirmed. Janis and Mann (1977) and George (1980) have each 
pointed out the advantages of pooling perceptions and judgments across individuals 
who interpret history differently. A similar argument is made into a methodological 
point by Allison (1971) and Neustadt and May (1986). Such observations suggest an 
important trade-off in attempts to improve the precision of estimates: an organiza- 
tions can opt to increase the number of events to be observed and interpreted or, 
alternatively, to increase the number and diversity of observers for a single event. 
Whether it is better to invest in additional events or in additional observers depends 
both on the relative cost of the two and on the relative magnitudes of the two sources 
of variability. But in pursuing an understanding of organizational history, greater 
reduction in uncertainty can often be achieved by pooling observers than by pooling 
events, particularly if the observers are relatively independent. 

Consider, third, efforts to experience more of the events that did not happen. The 
presumption is that the processes of history are both more stable than their realized 
outcomes and more susceptible to understanding through rich descriptions. Near-his- 
tories and hypothetical histories produce distributions of unrealized, possible events. 
By treating events that did not occur as having significance similar to those that did 
occur, hypothetical histories exploit the information contained in rich descriptions of 
historical processes to provide a more judicious assessment of the probability distribu- 
tion of future events. 

In addition to providing a wider range of experience from which to draw, near-his- 
tories may be more easily interpreted than realized history. Tamuz (1988) suggests 
that understanding actual aviation accidents is heavily compromised by the legal and 



LEARNING FROM SAMPLES OF ONE OR FEWER 9 

financial contexts which provide individual and organizational incentives for discover- 
ing particular self-interested interpretations. She argues that although the reporting 
of near-accidents is affected by publicity, politics, and perceived reporting incentives, 
the analysis of these near-accidents often introduces fewer biases than those of 
accidents, thus producing understandings that are more consistent with broader social 
constructions and theories of evidence. 

Although near-histories make useful contributions to learning, supplementing 
realized events with hypothetical ones introduces certain complications. First, con- 
structing hypothetical histories can be expensive. Sometimes the substantial costs of 
such activities are shared by professional associations and governmental agencies, as 
they are in the air transportation industry. But often the ordinary branchings of 
history make it difficult to gather and interpret information on consequences of 
hypothetical histories that are not immediate. Imagine an organization that wanted to 
compare the ultimate careers and productivity of its employees with those job 
applicants it almost hired, or of applicants to whom it offered employment but who 
chose to work elsewhere. Assembling information on such a collection of historical 
branches involving outsiders, and interpreting the information, are substantial tasks. 

Second, the impact of hypothetical histories ordinarily cannot compare with the 
dramatic power of realized history (Fischhoff and Beyth 1975, Kiesler and Sproull 
1982). It is difficult to match the powerful effect of actual events (for example, the 
1987 Challenger explosion) on beliefs. As a result, a vital part of the telling of history 
is the evocation of imagination (Tolstoy 1869). The probable dependence of imagina- 
tion on vividness (Shedler and Manis 1986) and rich detail (Krieger 1983) provides at 
least a partial reason for emphasizing such stories in organizations (Clark 1972, 
Martin 1982). In the stories of Three-Mile Island, the Aloha Airlines flight, and the 
Cornell computer virus, vivid historical events were used to dramatize a hypothetical 
story of even greater potential disaster. The drama mobilized attention and learning 
across a wide spectrum of groups. 

Third, hypothetical histories may be ambiguous and thus unpersuasive. Where 
organizations face possible events of great consequence but small likelihood, the use 
of near-histories to augment simple experience is sometimes controversial. If the 
probability of disaster is very low, near-histories will tend to picture greater risk than 
will be experienced directly by most organizations or individuals in a reasonable 
length of time. In such case, near-histories are likely to be treated as generating too 
pessimistic a picture. For example, long before the fatal Challenger flight, the 
spacecraft flew a series of successful missions despite its faulty 0-rings. Some 
engineers interpreted the indications of 0-ring problems during these early flights as 
symptoms that past successes had been relatively lucky draws from a distribution in 
which the probability of disaster was relatively high (Bell and Esch 1987, Boisjoly 
1987). Others, including some key personnel in NASA, considered these estimates of 
danger as exaggerated because, in the realized history, the system had been robust 
enough to tolerate such problems (Starbuck and Milliken 1988). 

Conversely, if the probability of success is very low, most short sequences of 
realized experience will contain no successes. The direct experience of most organiza- 
tions and individuals with projects offering very low probability of very high return 
will be less favorable than will an analysis of near-successes. In such cases, near-histo- 
ries are likely to be treated as providing too optimistic a picture. One such case 
involves organizations searching unsuccessfully for major innovations and treating 
assertions of "near-discoveries" as an unduly optimistic basis for sustaining invest- 
ment in research. 

As these examples suggest, the most obvious learning problem with near-histories 
is the necessary ambiguity of their interpretation. If an organization is concerned with 
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product quality and uses an inspection system to reject items that do not meet 
standards, every rejected item provides information on two things-the likelihood of 
substandard production and the likelihood of discovering the inadequacy. Each event, 
therefore, is both a failure and a success. Similarly, every time a pilot avoids a 
collision, the event provides evidence both for the threat and for its irrelevance. It is 
not clear whether the learning should emphasize how close the organization came to 
a disaster, thus the reality of danger in the guise of safety, or the fact that disaster 
was avoided, thus the reality of safety in the guise of danger. 

4. Four Questions 

Organizational efforts to learn reliably and validly from small histories are marked 
by two conspicuous things: first, we try to learn from them, often believing that we do 
so (Allison 1971, George and McKeown 1985), or can do so (Fischhoff 1982, 
Kahneman and Tversky 1982b), and often believing that we do not and cannot 
(Fischhoff 1980; Dawes, Faust and Meehl 1989). Second, we do not have a shared 
conception of how we learn from small histories or what distinguishes single cases 
that are informative from those that are not (Herbst 1970, Mohr 1985). 

We have not invented a general logic for learning from history that can fully 
rationalize what we have described, nor do we imagine that such a total rationaliza- 
tion is possible. Many of the ways in which organizations treat small histories are 
difficult to justify as either leading to shared beliefs, exhibiting intelligence, or 
producing competitive advantage. Learning processes sometimes result in confusion 
and mistakes. 

Nevertheless, we are disposed to see elements of intelligence in organizational 
efforts to organize, construct, and interpret experience, so as to move toward a shared 
understanding of it. We think organizations learn from their histories in ways that 
are, at times, remarkably subtle adaptations to the inferential inadequacies of 
historical experience. We recognize some advantages in having stable, shared beliefs 
about experience even if misinterpretations are embedded in those beliefs. We see 
possibilities for expanding and enhancing unique, ambiguous events, so as to learn 
more richly and validly from them. We believe that usable knowledge can be 
extracted from fragments of history and that intensive examinations of individual 
cases can be used imaginatively to construct meaningful hypothetical histories. 

Such beliefs depend ultimately on confidence in being able to resolve some 
fundamental issues in historical inference. These include four critical questions: 

(1) What is the evidential standing of imagination? Organizations use near-histories 
and hypothetical histories to learn from samples of one or fewer. The procedures 
seem to have elements of intelligence in them, but they mix theoretical and empirical 
knowledge in ways that are not considered comprehensively in our theories of 
inference. 

(2) What is a proper process for combining prior expectations and interrelated, 
cumulated aspects of a rich description into an interpretation of history? Organiza- 
tions develop and modify stories about history on the basis of detailed examinations 
of individual cases. It is clear that radically different stories may be told about the 
same history. But it also seems clear that the evaluation of stories is not arbitrary, 
that there are criteria for differentiating between good and bad stories. 

(3) What is the proper trade-off between reliability and validity in historical 
interpretation? As organizations develop theories of their experiences, they balance 
gains and losses in validity against gains and losses in reliability. The metric and the 
procedures for the trade-off are ill-defined, but there seems little doubt that an 
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intelligent organization will sometimes sacrifice conventional notions of validity in 
order to achieve or sustain reliability in interpretation. 

(4) What are the relative values of multiple observations of events and multiple 
interpretations of them? Improving precision in estimates involves pooling over 
observations and over observers. Theories of historical inference tend to emphasize 
pooling over observations. Pooling over observers appears to have advantages in some 
common situations, but in the absence of a clearer formulation of the gains and losses 
involved, it is hard to specify the precise conditions favoring one strategy or the other. 

These questions invite heroic philosophical and methodological efforts to clarify 
and extend the uses of historical experience in the construction and sharing of 
meaning. The problems involved are not trivial. Nevertheless, we think modest 
progress can be made without waiting for a revolution in epistemology and within 
reasonably conventional modes of thinking about historical inference and learning 
from experience. The present paper is in that spirit. By examining the ways organiza- 
tions actually seek to learn from small histories, and by trying to make sense of some 
of the things they do, we have tried to suggest some possible directions for under- 
standing how meaning is extracted from sample sizes of one or fewer. 

Acknowledgments 

The research has been supported by the National Science Foundation, the Spencer Foundation, the 
Stanford Graduate School of Business, the System Development Foundation, and the Xerox Corporation. 
We are grateful for the comments of Michael Cohen, Robyn Dawes, Kristian Kreiner, Arie Lewin, Allyn 
Romanow, Sim Sitkin, and Suzanne Stout. 

References 

ALLISON, G. T. (1971), Essence of Decision, Boston, MA: Little, Brown. 
ARONSON, E. (1968), "Disconfirmed Expectancies and Bad Decisions-Discussion: Expectancy vs. Other 

Motives," in R. P. Abelson, E. Aronson, W. McGuire, T. Newcombe, M. Rosenberg, and P. H. 
Tannenbaum (Eds.), Theories of Cognitive Consistency. Chicago, IL: Rand McNally, 491-493. 

BECKER, G. S. AND G. J. STIGLER (1977), "De Gustibus non est Disputandum," Am. Econ. R., 67, 76-90. 
BELL, T. E. AND K. ESCH (1987), "The Fatal Flaw in Flight 51-L," IEEE Spectr., 24, 2, 36-51. 
BEYER, J. M. (1981), "Ideologies, Values and Decision-making in Organizations," in P. C. Nystrom and 

W. H. Starbuck (Eds.), Handbook of Organizational Design, Vol. 2. Oxford: Oxford University Press, 
166-202. 

BJ6RKMAN, I. (1989), Foreign Direct Investments: An Empirical Analysis of Decision Making in Seven Finnish 
Firms. Helsinki: Svenska Handelhogskolan. 

BoIsJoLY, R. (1987), "Ethical Decisions-Morton Thiokol and the Space Shuttle Challenger Disaster," 
Am. Soc. Mech. Eng. J., 87-WA/TS-4, 1-13. 

BREHMER, B. (1980), "In One Word: Not from Experience," Acta Psychol., 45, 223-241. 
BRUNSSON, N. (1985), The Irrational Organization: Irrationality as a Basis for Organizational Action and 

Change. Chichester, England: Wiley. 
(1989), The Organization of Hypocrisy. Chichester, England: Wiley. 

CAMPBELL, D. (1979), "Degrees of Freedom and the Case Study," in T. D. Cook and C. S. Reichardt 
(Eds.), Qualitative and Quantitative Methods in Evaluations Research. Beverly Hills: Sage. 

CANGELOSI, V. AND W. R. DILL (1965), "Organizational Learning: Observations toward a Theory," Adm. 
Sci. Q., 10, 175-203. 

CLARK, B. R. (1972), "The Organizational Saga in Higher Education," Adm. Sci. Q., 17, 178-184. 
COHEN, C. E. AND E. B. EBBESEN (1979), "Observational Goals and Schema Activation: A Theoretical 

Framework for Behavior Perception," J. Exper. Social Psychol., 15, 305-329. 
COHEN, M. D., J. G. MARCH AND J. P. OLSEN (1972), "A Garbage Can Model of Organizational Choice," 

Adm. Sci. Q., 17, 1-25. 
CYERT, R. M., W. DILL AND J. G. MARCH (1958), "The Role of Expectations in Business Decision 

Making," Adm. Sci. Q., 3, 307-340. 
_ AND J. G. MARCH (1963), A Behavioral Theory of the Firm. Englewood Cliffs, NJ: Prentice-Hall. 



12 JAMES G. MARCH, LEE S. SPROULL AND MICHAL TAMUZ 

DAWES, R. M., D. FAUST AND P. E. MEEHL (1989), "Clinical versus Actuarial Judgment," SCI, 243, 
1668-1674. 

DEARBORN, D. C. AND H. A. SIMON (1958), "Selective Perception: A Note on the Departmental 
Identification of Executives," Sociom., 21, 140-144. 

DURKHEIM, E. (1973), On Morality and Society. Translated by R. N. Bellah. Chicago, IL: University of 
Chicago Press. 

EINHORN, H. AND R. HOGARTH (1978), "Confidence in Judgment: Persistence in the Illusion of Validity," 
Psychol. R., 85, 395-416. 

FELDMAN, M. S. AND J. G. MARCH (1981), "Information as Signal and Symbol," Adm. Sci. Q., 26, 171-186. 
FISCHHOFF, B. (1975), "Hindsight = / = Foresight: The Effect of Outcome Knowledge on Judgment 

under Uncertainty," J. Exper. Psych.: Human Perception and Performance, 1, 288-299. 
(1980), "For Those Condemned to Study the Past: Reflections on Historical Judgment," in 

R. A. Shweder and D. W. Fiske (Eds.), New Directions for Methodology of Behavioral Science. San 
Fransisco, CA: Jossey-Bass, 79-93. 

(1982), "Debiasing," in D. Kahneman, P. Slovic, and A. Tversky (Eds.), Judgment under 
Uncertainty: Heuristics and Biases. Cambridge: Cambridge University Press, 422-444. 

AND R. BEYTH (1975), "'I knew it would happen' - Remembered Probabilities of Once-future 
Things," Organizational Behavior and Human Performance, 13, 1-16. 

GEORGE, A. L. (1980), Presidential Decision Making in Foreign Policy: The Effective Use of Information and 
Advice. Boulder, CO: Westview. 

AND T. McKEoWN (1985), "Case Studies and Theories of Organizational Decision Making," in 
R. F. Coulam and R. A. Smith (Eds.), Advances in Information Processing in Organizations, Vol. 2. 
Greenwich, CT: JAI Press, 21-58. 

HARRISON, J. R. AND J. G. MARCH (1984), "Decision-making and Postdecision Surprises," Adm. Sci. Q., 
29, 26-42. 

HAX, A. C. AND N. S. MAJLUF (1984), Strategic Management: An Integrated Perspective. Englewood Cliffs, 
NJ: Prentice Hall. 

HERBST, P. G. (1970), Behavioral Worlds: The Study of Single Cases. London: Tavistock. 
HIGGINs, E. T. AND J. A. BARGH (1987), "Social Cognition and Social Perception," Ann. R. Psych., 38, 

369-425. 
HOGARTH, R. (1983), "Small Probabilities: Imagination as Experience," Working Paper, University of 

Chicago Center for Decision Research. 
ISEN, A. M., T. E. SCHALKER, M. CLARK AND L. KARP (1978), "Affect, Accessibility of Material in Memory, 

and Behavior: A Cognitive Loop?", J. Pers. Soc. Psych., 36, 1-12. 
JANis, I. L. AND L. MANN (1977), Decision-Making: A Psychological Analysis of Conflict, Choice and 

Commitment. New York, NY: Free Press. 
JOHNSON-LAIRD, P. N. (1983), Mental Models: Towards a Cognitive Science of Language, Inference, and 

Consciousness. Cambridge, MA: Harvard University Press. 
KAHNEMAN, D. AND A. TVERSKY (1982a), "The Simulation Heuristic," in D. Kahneman, P. Slovic, and A. 

Tversky (Eds.), Judgment Under Uncertainty: Heuristics and Biases. Cambridge: Cambridge Univer- 
sity Press, 201-208. 

AND (1982b), "Intuitive Prediction: Biases and Corrective Procedures," in D. 
Kahneman, P. Slovic, and A. Tversky (Eds.), Judgment Under Uncertainty: Heuristics and Biases. 
Cambridge: Cambridge University Press, 414-421. 

KIESLER, S. AND L. S. SPROULL (1982), "Managerial Response to Changing Environments: Perspectives on 
Problem Sensing from Social Cognition," Adm. Sci. Q., 27, 548-570. 

KRIEGER, S. (1983), "Fiction and Social Science," in S. Krieger, The Mirror Dance: Identity in a Women's 
Community. Philadelphia, PA: Temple University Press, 173-199. 

LANT, T. K. AND D. B. MONTGOMERY (1987), "Learning from Strategic Success and Failure," J. Bus. Res., 
15, 503-518. 

LAWRENCE, P. AND J. LORSCH (1967), Organization and Environment: Managing Differentiation and 
Integration. Boston: Harvard Graduate School of Business Administration. 

LEVITT, B. AND J. G. MARCH (1988), "Organizational Learning," Ann. R. Sociol., 14, 319-340. 
LoFrus, E. (1979), Eyewitness Testimony. Cambridge, MA: Harvard University Press. 
LORD, C., M. R. LEPPER AND L. Ross (1979), "Biased Assimilation and Attitude Polarization: The Effects 

of Prior Theories on Subsequently Considered Evidence," J. Pers. Soc. Psych., 37, 2098-2110. 
LOUNAMAA, P. H. AND J. G. MARCH (1987), "Adaptive Coordination of a Learning Team," Man. Sci., 33, 

107-123. 
MAIER, N. R. F. (1963), Problem-solving Discussions and Conferences: Leadership Methods and Skills. New 

York, NY: McGraw-Hill. 
MARCH, J. G. (1978), "Bounded Rationality, Ambiguity, and the Engineering of Choice," Bell J. Econ., 9, 

587-608. 



LEARNING FROM SAMPLES OF ONE OR FEWER 13 

MARCH, J. G. (1987), "Ambiguity and Accounting: The Elusive Link between Information and Decision 
Making," AOS, 12, 153-168. 

(1990), "Exploration and Exploitation in Organizational Learning," Organ. Sci., 2, 1, 71-87. 
AND J. P. OLSEN (1975), "The Uncertainty of the Past: Organizational Learning under 

Ambiguity," Europ. J. Polit. Res., 3, 147-171. 
_ AND (1989), Rediscovering Institutions: The Organizational Basis of Politics. New 

York, NY: Free Press. 
_ AND G. SEVON (1984), "Gossip, Information, and Decision Making," in L. S. Sproull and J. P. 

Crecine (Eds.), Advances in Information Processing in Organizations, Vol. 1. Greenwich, CT: JAI 
Press, 95-107. 

_ AND Z. SHAPIRA (1987), "Managerial Perspectives on Risk and Risk Taking," Man. Sci., 33, 
1404-1418. 

MARTIN, J. (1982), "Stories and Scripts in Organizational Settings," in A. H. Hasdorf and A. M. Isen 
(Eds.), Cognitive Social Psychology. New York, NY: Elsevier-North Holland, 255-305. 

_ AND C. SIEHL (1983), "Organizational Culture and Counter Culture: An Uneasy Symbiosis," 
Organ. Dynam., Autumn, 52-64. 

MERTON, R. (1968), Social Theory and Social Structure. New York, NY: The Free Press. 
MOHR, L. B. (1985), "The Reliability of the Case Study as a Source of Information," in R. F. Coulam and 

R. A. Smith (Eds.), Advances in Information Processing in Organizations, Vol. 2. Greenwich, CT: 
JAI Press, 65-94. 

NATIONAL RESEARCH COUNCIL (ASSEMBLY OF ENGINEERING COMMITTEE ON FAA AIRWORTHINESS CERTI- 

FICATION PROCEDURES) (1980), Improving Aircraft Safety: FAA Certification of Commercial Passenger 
Aircraft. Washington, DC: National Academy of Sciences. 

NEUSTADT, R. E. AND E. R. MAY (1986), Thinking in Time: The Uses of History for Decision-makers. New 
York, NY: Free Press. 

OLIVER, T. (1986), The Real Coke, The Real Story. New York, NY: Penguin Books. 
PEARSON, R. W., M. ROSS AND R. M. DAWES (1990), "Personal Recall and the Limits of Retrospective 

Questions in Surveys," in J. Tanur (Ed.), Questions about Survey Questions. Beverly Hills, CA: Sage. 
PRANGE, G. W. (1982), Miracle at Midway. New York, NY: McGraw-Hill. 
RAIFFA, HOWARD (1968), Decision Analysis. Reading, MA: Addison-Wesley. 
RORTY, R. (1985), "Solidarity and Objectivity," in J. Rajchman and C. West (Eds.), Post-Analytic 

Philosophy. New York, NY: Columbia University Press, 3-19. 
SALANCIK, G. R. (1977), "Commitment and Control of Organizational Behavior and Belief," in B. M. Staw 

and G. R. Salancik (Eds.), New Directions in Organizational Behavior. Chicago, IL: St. Clair, 1-54. 
SHEDLER, J. AND M. MANIS (1986), "Can the Availability Heuristic Explain Vividness Effects?", J. Pers. 

Soc. Psychol., 51, 26-36. 
SPROULL, L. S. AND K. R. HOFMEISTER (1986), "Thinking about Implementation," J. Manage., 12, 43-60. 

, S. WEINER AND D. WOLF (1978), Organizing an Anarchy: Belief, Bureaucracy, and Politics in the 
National Institute of Education. Chicago, IL: University of Chicago Press. 

STARBUCK, W. H. (1983), "Organizations as Action Generators," Amer. Sociol. R., 48, 91-102. 
_ AND F. J. MILLIKEN (1988), "Challenger: Fine-Tuning the Odds until Something Breaks," 

J. Manag. Stu., 25, 4, 319-340. 
STINCHCOMBE, A. (1978), Theoretical Methods in Social History. New York, NY: Academic Press. 
TAMUZ, M. (1987), "The Impact of Computer Surveillance on Air Safety Reporting," Columbia J. World 

Bus., 22, 69-77. 
(1988), "Monitoring Dangers in the Air: Studies in Ambiguity and Information." Ph.D. thesis, 

Stanford University. 
TOLSTOY, L. N. (1869), War and Peace. Translated by R. Edmonds. Harmondsworth, England: Penguin. 
WEICK, K. (1979), The Social Psychology of Organizing. 2d ed. Reading, MA: Addison-Wesley. 
ZALD, M. N. AND P. DENTON (1963), "From Evangelism to General Service: The Transformation of the 

YMCA," Adm. Sci. Q., 8, 214-234. 


	Article Contents
	p. 1
	p. 2
	p. 3
	p. 4
	p. 5
	p. 6
	p. 7
	p. 8
	p. 9
	p. 10
	p. 11
	p. 12
	p. 13

	Issue Table of Contents
	The American Historical Review, Vol. 24, No. 2 (Jan., 1919), pp. 183-348
	Front Matter
	Editor's Introduction
	Learning from Samples of One or Fewer [pp.  1 - 13]
	Organizing Work by Adaptation [pp.  14 - 39]
	Organizational Learning and Communities-of-Practice: Toward a Unified View of Working, Learning, and Innovation [pp.  40 - 57]
	Organizational Learning Curves: A Method for Investigating Intra-Plant Transfer of Knowledge Acquired Through Learning by Doing [pp.  58 - 70]
	Exploration and Exploitation in Organizational Learning [pp.  71 - 87]
	Organizational Learning: The Contributing Processes and the Literatures [pp.  88 - 115]
	The Nontraditional Quality of Organizational Learning [pp.  116 - 124]
	Bounded Rationality and Organizational Learning [pp.  125 - 134]
	Individual Learning and Organizational Routine: Emerging Connections [pp.  135 - 139]
	Organizational Adaptation and Environmental Selection-Interrelated Processes of Change [pp.  140 - 145]
	Back Matter [pp.  146 - 147]



