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A Strategy for Using Ideas
� A bit of personal history: I went to graduate school after 

over a decade in the Civil Right movement, social 
programs, and politics.
– I had come to be distrustful of the ideas that we had relied 

upon. My issue was not primarily moral principles but the 
ideas that described input-output relationships, the ideas that 
told us what to do and what would happen, given the situation

– The ideas were often vague, had a way of seeming sound 
until you applied them and all hell broke loose, and, in 
general, seemed to work or fail in a fairly capricious manner

– It wasn’t that I thought there was nothing to them, but that we 
didn’t know, exactly, what that something was, and...

– So I went to graduate school thinking we needed some 
strategy to handle such tricky ideas, since straight deduction, 
if we could do it at all, often led us astray
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IntroductionIntroduction

S. Harris



Intellectual Inheritance

� We have long been in thrall to the power of clearly 
defined terms and applying deductive and 
mathematical logic
– This has been the powerful core of the natural sciences
– But their early champion, Socrates, did not get very far 

applying them to human affairs
� Attempts to clearly define terms in the dialogues generally 

led to a muddle

� As even those who prize Plato’s contribution generally 
admit, his version of Socrates tended to win his 
arguments because his opponents were not very sharp

– When it comes to deductive reasoning about human 
affairs since then, we haven’t done all that much better



A New Socratic Dialogue 1
� Its two thousand years later and Socrates has kept up with 

the progress of modern science as well as contemporary 
vernacular
– I say to Socrates, “So it turns out, after all this time, that 

although humans are natural phenomena, they’re different 
after all.”

– Socrates says, “We’re finally done with all that stuff, vitalism, 
the human spirit, beyond the reach of logic, all that rubbish. 
We know better now. Beat it. 

– “But Socrates,” I say, “there is a difference. The variables that 
drive human behavior, they’re all in the mind. They’re 
information. I’m not married unless I and others think I’m 
married, I don’t own a car unless I and others think I do, 
you’re not a philosopher unless I and others think so. And the 
important part of all this is that the connections between on 
thing and another, being just in the mind, are loose.



A New Socratic Dialogue 2
– “Big deal,” Socrates replies, “so A leads to more than one 

B. That’s called uncertainty, kid, and we know how to 
handle it, at least we’ve known for that last few hundred 
years: we have the mathematics, we have strategies to 
maximize utilities under uncertainty, and more are being 
added every day. It’s nailed. I’d glad I stuck around long 
enough to see it happen.”

– “Only half of it is nailed,” I reply. “That loose coupling 
means A leads to a number of B’s, we get that part, but it 
also means that a number of B’s can lead to one A. Thus 
the loose coupling not only generates uncertainty, it 
reduces uncertainty. This disjunctive way of organizing the 
human world is the central mechanism in producing it’s 
reliable outcomes and relationships, and for the most part 
we ignore it.”

– “Show me.”
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Our Case
� Reliable human systems not only utilize disjunctive 

mechanisms, they can hardly avoid them.
� This creates a mismatch between conventional approaches 

to analysis, ones that seek signals in the noise and 
parsimonious representations of the effects of underlying 
factors and basic mechanisms.

� They presume the phenomena can be understood in 
conjunctive terms

� It also undermines the validity of some familiar analytic 
ideals

� However, once we tackle the issue of analyzing disjunctive 
human systems directly, explaining behavior as the sum of 
the probabilities of diverse paths leading to that behavior, it 
turns out that analysis is a lot more straightforward than by 
conventional techniques—if demanding of computational 
power. The gap between the representation and reality is 
much smaller.
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Reliable Human Systems

� Reliable Human Systems not only can utilize 
disjunctions, they can hardly avoid doing so.
– The Disjunction Exercise

� List the factors that can lead to an outcome

� Consider the combinations of those factors, which are 
likely to be numerous, where as a result there is some 
non-zero probability that the outcome will occur

� That is, combinations A or B or C or ... or N can lead to 
the outcome.

� By definition we have a disjunction. In practice, being 
human, we can hardly avoid having one.

� Outcomes are explained by the sum of the probabilities 
of the ways they can happen.
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Disjunction Exercise Examples
� Marriage

– Love, friendship, money, security, lust, status, wanting children, getting away from home, 
escaping loneliness, a lack of anything better to do, parental pressure, and everyone else 
is doing it. 12 factors. 4096 combinations.

� Taking a job 
– Adequate pay, colleagues are pleasant, the commute is easy, no better alternatives are 

available, have time to attend to personal needs, reason to get out of the house, the work 
is interesting, the work provides a sense of satisfaction. 8 factors. 256 combinations

� Going to a movie
� Friends have asked you to go, read a good review of the movie, do not want to stay at 

home, ‘everyone else’ is seeing it, having a free pass that will soon expire, like the cast. 6 
factors, 64 combinations.

� Going to war
� Fulfilling treaty obligations, responding to an attack, gaining an advantage over domestic 

political rivals, maintaining control of foreign markets, ideological and moral convictions, 
establish country as a first rate military power, improving (a leader’s) self-image, 
maintaining current balance of power, mistaken intelligence. 9 factors. 512 combinations.

� Roll your own...
� Disjunctions are all but unavoidable
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The Point

� Reliable human behaviors—the ones we 
turn to when planning, explaining, and 
characterizing—are explained by 
disjunctive systems. 

� It is not surprising that we have had so 
much difficulty explaining human behavior 
using methods that have only proven 
themselves with natural phenomena that 
can be understood in conjunctive terms

� We should tackle disjunctive systems with 
methods designed for the purpose 
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Conventional Methods 1

� Conventional statistics looking for the signal in the 
noise, that is, commonalities in the inputs that 
covary with the output. But disjunctions can produce 
reliable outputs with no input commonalities

� Conventional modeling seeks a parsimonious 
representation that captures the essential features 
of a system. But disjunctive systems can produce 
reliable behaviors without any essential features

� Conventional methods look like an odd, working 
against the grain, place to start once you begin 
thinking in disjunctive terms



© 2010 Veritec Solutions Inc.  All Rights Reserved. Page 

Conventional Methods 2Conventional Methods 2

Case Common Factors Idiographic Factors

1 A   B   C G H P Q R X

2 A   B   C E F O M P R

3 A   B   C F K M N P X

4 A   B   C D E G I K M P

� The effect of this reliance on commonalities, and 
not only in statistics, is to attribute the effects of 
disjunctions to their commonalities alone.
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Conventional Methods 3
� To understand how misleading this can be, consider what 

would happen in the Taking a Job example if Adequate Salary 
was the only reliably common factor and we applied statistical 
techniques
– Adequate salary would be correlated with the outcome because it 

would be present in most of the combinations that led to it, and
absent in many that did not

– The idiosyncratic factors would appear more or less randomly, 
and be discounted as noise

– We would feel justified in concluded that the data shows that 
adequate salary is the only factor that counts

– We would be mistaken. 
– Considering that adequate salary alone has to compete with all 

the other attractions offered by combinations of idiosyncratic 
factors, it may have little independent effect, or its effect may be 
purely negative (necessary but nowhere near sufficient)
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Conventional Methods 4

� A parsimonious model (statistical or simulation) of 
such unparsimonious phenomena (disjunctions 
made from combinations of inputs) can have good 
predictive results, but their success is based on the 
stability the relationship between commonalities in 
the inputs and the output, and that, in turn, depends 
on the rest of the disjunction.

� So it will work as long as the rest of the 
disjunction—the combinations of idiosyncratic 
factors—holds and then, inexplicably, fail.

� As Alan Greenspan (among others) have 
discovered.
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OopsOops
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Conventional Analytic Ideals
� Much of the great intellectual apparatus associated with rationality 

and science does not seem well adapted to the study of disjunctive 
human systems
– Conventional foci – commonalities, central tendencies, 

distinguishing signal from noise, parsimonious and unifying 
models, abstracting to covering laws, theory testing – might as 
well have been designed to overlook human disjunctions

– Reduction to basic principles is not a powerful strategy if those 
principles just tell us that things can happen in lots of different 
ways (Chess example: rules are a trivial understanding of th 
game)

– A competition of ideas is not appropriate when many of those 
‘competing’ ideas can be valid, ‘cooperating,’ parts of the correct 
explanation

– Clear categories are a poor way to capture the variety of context 
dependent human characteristics and relationships

– An emphasis on discovery is hardly to the point if the 
troublesome issue is less how to explain behavior than 
determining what explanations imply (see the next slide)
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Common Sense Understandings
� Common sense understandings seem too numerous, too 

uncertain, allow too many possibilities, and explanations 
based upon them often have an ad hoc quality. But once 
we aren’t asking an explanation to account for more than 
a fraction of the instances of an outcome, they don’t look 
so bad.

� The problem with understanding human behavior may 
be more how we misuse what we know than the 
inadequacy of that knowledge

� They look inadequate because we try to use them in 
conjunctive (A and B and C... leads to D) frameworks, 
instead of disjunctive (A or B or C leads to D) ones.

� But there is a practical problem. When applied to any but 
the simplest problems, disjunctive reasoning can be 
more than our cognitive capacities allow us to handle.
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Second Introduction

� The first set of slides was intended to give an idea 
of what is behind our approach.

� The next set will sketch in the analytic solution we 
propose.

� They describe a program designed to analyze 
disjunctive systems called Disjunctive Mapping 
(DM)
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Maps vs. ModelsMaps vs. Models
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Maps vs. Models 2

� A map shows, without difficulty, a wide variety of 
ways to get from one place to another. 

� Models focus on the logic of particular mechanisms, 
the mechanisms are rarely important in maps

� The analyses in DM are based on calculating the 
probabilities of the different routes in a map, and 
then organizing that information to make it useful.

� This is a matter of being able to ask the right 
question, one that applies to situations of interest, 
as well as having appropriate answers
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A Disjunctive Map

� A school system collected data to come the 
current curriculum with a revised version, designed 
to increase the number of students scoring in the 
‘high’ range of a standard test. n = 303

� They also collected data on the quality of the 
school, the support provided by administrators, 
and the student’s grade level and sex

� The Map shows all routes (combinations of 
inputs) found in the data, along with statistics for 
each route



A Map
� Disjunctive Map of Curriculum Change Study
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What Do We Want To Know?

� For practical purposes we want to identify the levers 
on the system, the factors that have the greatest 
influence on the outcome, and which may be 
subject to manipulation

� We are less concerned than conventional social 
science with theory development. In part this is 
because we do not expect disjunctions to reduce to 
underlying determining mechanisms, and in part 
because we suspect that common sense level 
explanations may well be adequate. 

� We want to know what is likely, the measures in the 
map are of the probabilities of outcomes given 
various combinations of conditions



© 2010 Veritec Solutions Inc.  All Rights Reserved. Page 

Route Statistics

� Route Potential
– The probability of the outcome of interest given the 

route
– Quantifies the strength of relationship between the 

factors on a given route and the outcome of interest

� Route Contribution
– The probability of the outcome of interest accounted 

for by the route, relative to all possible routes
– Quantifies the role a route plays in producing the 

outcome of interest in a disjunction
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Levers

� Factors that have a large influence on the system are potential levers. Their 
effect can be measured by the difference in Route Potential or Route 
Contribution made by their presence. This is measured by Factor Influence

� Note that the measures are at the Route level: their effects are understood 
as effects in the combinations that contain them. There is no context free 
measure of effect.

� Factor Influence Charts show potential levers. The greater the divergence 
from the grand mean (the horizontal line), the greater the potential leverage.
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Levers 2

� Perhaps the most striking finding in this example is 
that while the revised program is an improvement, 
other factors have larger effects.

� Factor influence, which is the probability of an 
outcome, is a more direct measure of a factor’s 
effect size than measures of variance explained, 
which measure a variable’s contribution to reducing 
prediction errors. 

� For information about levers to be useful, we need 
information about what else affects the outcome 
when those levers are applied.
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Factor Influence 3
� Given the two programs, how do other variables affect the 

outcome?

� The upper charts represent the revised program, the lower 
charts the current one. 

� Note that a supportive admin has about the same effect in 
both, that average and good school have the same results 
in the current program, and that most of the revised 
program’s effects is in good schools
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Prediction
� The product of the route potential and route probability is the route 

contribution. 

� The sum of the route contributions is the predicted outcome for any 
set of routes.

� What is the probability of high test score for a 8th grade female in a 
poor school with an undermining administration will get a high score?

� One route

� Route Potential = .286

� What is the probability of that route occurring and leading to a high 
score?

� Route Contribution = .007
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Prediction 2

� What is the probability of a high score for a Male in 
the Revised program?

� Mulitple Routes

� Mean Route Potential = .44
� Sum of Route Contributions = .135
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Conclusion to Parts 1 & 2
� These simple tools provide answer to the kind of 

practical questions we usually pursue
– Where are the levers on the system and how strong are 

they?
– What if X happens?

� Note what didn’t happen.
– We asked questions freely without building a model for 

each. In fact, we never built a model or a function
– We never partitioned variance. The map is ‘pre-

partitioned’ by its routes
– No mathematical/statistical training is required to 

understand the output
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Why Do We Make the Decisions Why Do We Make the Decisions 
We Do?We Do?
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Alternative Ways of ReasoningAlternative Ways of Reasoning

Disjunctive
(A or B or C . . . leads to D)

Conjunctive
(A and B and C . . . leads to D)

Alternative explanations reconcile 
uncertainty and diversity with observed 
behavioral consistencies

Behavioral diversity treated as 
anomalies/noise/deviations rather than 
fundamental to “behavior of interest”

Unique to human decision-making Common to physical and biological 
processes

Difficult to describe or comprehend, 
“wishy-washy”

Consistent with social science emphases 
for clarity, underlying cause, central 
tendency

Analyses beyond our unaided mental 
capacity

Calculations within our grasp
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Right for the Wrong ReasonsRight for the Wrong Reasons
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Maps  vs. ModelsMaps  vs. Models

Source:  Tufte, Edward R., The Visual Display of Quantitative Information, 
1988, Graphics Press, Cheshire, Connecticut.  Graphical depiction of 
Napolean’s march to Moscow and subsequent retreat.
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Commonalities are not Commonalities are not 
ExplanationsExplanations

Consumer Common Factors Idiographic Factors

1 A   B   C G H P Q R X

2 A   B   C E F O M P R

3 A   B   C F K M N P X

4 A   B   C D E G I K M P
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Commonalities are not Commonalities are not 
Explanations: Hotel SelectionExplanations: Hotel Selection

Customer

1 2 3 4

Rate is less than $189/night � � � �

Hotel is on the beach � � � �

Hotel has a large, heated outdoor pool � � � �

Hotel is 4 star quality � �

The hotel is a brand we trust �

Pool has a water slide �

Ocean-view room only a $10 premium � �

Hotel has a well-reviewed spa �

Hotel has an extensive fitness room �

Walking distance to good restaurants � �

Where we spent our honeymoon

We great a deal on a garden view room �

We’re members of their loyalty program � �

Friends already booked a room �

Free shuttle service to nearby attractions � �
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Obtaining Behavioral Insights: Illustration
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Some Pricing and RM ImplicationsSome Pricing and RM Implications

� To best support disjunctive analyses, data is kept 
and maintained at a very disaggregated level.  This 
facilitates:
– Identifying actions and their impacts under 

comparable historical conditions
– Understanding the frequency with which current or 

future conditions have previously been faced
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Comparable Conditions: Hotel Comparable Conditions: Hotel 
ExampleExample
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Some Pricing and RM ImplicationsSome Pricing and RM Implications

� Estimating how demand will respond to price 
changes does not require aggregating data to 
estimate price elasticity curves 

� Analyses and estimates are more robust and stable

� Information and alerts provided to analysts are more 
intuitive
– For example, the frequency with which specific 

competitive pricing conditions have been faced is 
available

� When additional data categories become available, 
disjunctive maps can be updated to incorporate this 
information
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Understanding Human BehaviorUnderstanding Human Behavior
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Why is This Important?Why is This Important?

� Acknowledging the diversity and the uncertainty 
associated with decisions allows us to design more 
effective strategies and tactics for influencing 
decisions
– Multiple and alternative “touch” points (e.g., within a 

clickstream activity)
– Early warning signals (e.g., due to changes in route 

potential, route contribution, or emergence of new 
conditions)

– More attuned to look for the impacts of changing 
conditions
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SummarySummary

� The way we typically think about and model human 
behavior and decision-making is fundamentally 
flawed
– We rely on the wrong explanatory logic
– Behavior is the result of disjunctions, not conjunctions

� Quantifying disjunctive relationships requires data 
and sufficient computational power (which we now 
have)

� Compared to relying on conjunctive analyses, 
disjunctive reasoning should be expected to lead to 
different, and more effective strategies and tactics 
to influence behavior
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Commonalities are not Commonalities are not 
Explanations: Hotel SelectionExplanations: Hotel Selection
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Hotel has an extensive fitness room �
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Friends already booked a room �

Free shuttle service to nearby attractions � �



© 2010 Veritec Solutions Inc.  All Rights Reserved. Page 

A Disjunctive Map (Partial)A Disjunctive Map (Partial)
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DM: Analytical ToolsDM: Analytical Tools

� Route Potential
– Probability of the outcome of interest given the route
– Quantifies the strength of relationship between the 

factors on a given route and the outcome of interest

� Route Contribution
– Probability of the outcome of interest accounted for 

by the route, relative to all possible routes
– Quantifies the role a route plays in producing the 

outcome of interest

� Selecting routes of interest and then averaging or 
summing the  probabilities that a particular outcome 
is achieved provides the basis for factor influence 
analyses
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Obtaining Behavioral Insights: Illustration
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Some Pricing and RM ImplicationsSome Pricing and RM Implications

� To best support disjunctive analyses, data is kept 
and maintained at a very disaggregated level.  This 
facilitates:
– Identifying actions and their impacts under 

comparable historical conditions
– Understanding the frequency with which current or 

future conditions have previously been faced
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Comparable Conditions: Hotel Comparable Conditions: Hotel 
ExampleExample
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Some Pricing and RM ImplicationsSome Pricing and RM Implications

� Estimating how demand will respond to price 
changes does not require aggregating data to 
estimate price elasticity curves 

� Analyses and estimates are more robust and stable

� Information and alerts provided to analysts are 
more intuitive
– For example, the frequency with which specific 

competitive pricing conditions have been faced is 
available

� When additional data categories become available, 
disjunctive maps can be updated to incorporate this 
information
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Understanding Human BehaviorUnderstanding Human Behavior
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Why is This Important?Why is This Important?

� Acknowledging the diversity and the uncertainty 
associated with decisions allows us to design more 
effective strategies and tactics for influencing 
decisions
– Multiple and alternative “touch” points (e.g., within a 

clickstream activity)
– Early warning signals (e.g., due to changes in route 

potential, route contribution, or emergence of new 
conditions)

– More attuned to look for the impacts of changing 
conditions
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SummarySummary

� The way we typically think about and model human 
behavior and decision-making is fundamentally 
flawed
– We rely on the wrong explanatory logic
– Behavior is the result of disjunctions, not conjunctions

� Quantifying disjunctive relationships requires data 
and sufficient computational power (which we now 
have)

� Compared to relying on conjunctive analyses, 
disjunctive reasoning should be expected to lead to 
different, and more effective strategies and tactics 
to influence behavior
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