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Unit One

Text: The Five Concepts
of Analytical Thinking

How can you best think about an important and puzzling decision dilemma?
What should you do when faced with a decision that you believe is worth some se-
rious, systematic thought? Using a few basic concepts and some methods based
on these concepts, a decision maker can think analytically about a decision prob-
lem to make the best use of the limited time and information available. The
essence of these concepts is contained in the five basic imperatives for intelligent
analysis.

1. Think!

The time you spend on a decision problem is divided between two basic
tasks: (1) thinking, and (2) gathering and processing information. Most people
devote 99 percent of their decision-making time to gathering and processing infor-
mation — talking to people about the problem, reading relevant material, devel-
oping complex models or theories, or carrying out elaborate chains of calculations.
Although these activities may be useful, you can usually reach a more intelligent
decision if you spend a greater proportion of your time thinking hard, trying to
pin down the essence of the dilemma you face. In most cases, it makes sense to
devote at least half the time available to thinking.

“Model simple; think complex,” admonishes Garry D. Brewer of the Yale
School of Organization and Management. The difficulty with much analysis, es-
pecially analysis done by “quantitative types”, is that the analysis is so complex
that its relationship to the problems to be solved is obscure — even to the analyst.
The model itself (that is, the structure of the analysis) becomes the driving
force. A great deal of time is devoted to developing an elaborate model and to car-
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rying out lengthy calculations, and relatively little time is devoted to thinking in-
telligently about the problem at hand. Complex models often prevent complex
thinking.

Professor Donald C. Eteson of Worcester Polytechnic Institute has charac-
terized the use of complex calculations without appropriate thinking as the “brute
force and ignorance technique.” Eteson often used this phrase to ridicule students
who had developed silly, complicated solutions to his electrical engineering prob-
lems. Reliance on “brute force and ignorance” often leads to the wrong answer
— or to the right answer to the wrong question. In analyzing a decision, you
should continually think about the appropriateness of your analysis in terms of
your actual dilemma, the resolution of which, after all, is the purpose of all your
work.

Often such thinking requires the ability to use simple numbers, to add a few
together and understand their implications. Today, most Americans are “liter-
ate.” But how many are “numerate”? How many can make calculations and in-
terpret simple numbers? How many corporate executives can read and understand
the tables and charts prepared by their planning staffs? How many U. S. senators
can make useful back-of-the-envelope calculations to check the statistical argu-
ments made by lobbyists? How many are in the habit of doing so? Observes
Steven Muller, the former president of Johns Hopkins University, “In the 20th
Century anyone who is mathematically illiterate is as bad off as someone who
can’t read.” ‘

. Professor Richard Zeckhauser of Harvard argues that “one of the best tools
of policy analysis is long division”. Why? Because it is the simplest method for
answering the question: “How much did I accomplish for how much?” Thinking
analytically about most decisions requires an ability to handle simple numbers — a

fluency in the elementary language of mathematics.

2. Decompose! _

“Analysis” is usually associated with sophisticated mathematical manipula-
tion of complex data sets. The word “analysis”, however, is derived from the
Greek avavw, one meaning of which is “to resolve into its elements.” Thus,
analysis is a mode of thinking. To analyze a problem is to decompose it, to break
it down into its component parts. This is a key to resolving any puzzling decision:
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decompose it into its most important components, work individually with those
components, and then recombine the results to make the decision.

This process of decomposition is what most people employ to multiply multi-
digit numbers. If they were to multiply four-digit numbers in their heads, few of
them would expect to get the right results; consequently, they are willing to do
the simple work of systematically decomposing the problem, using pencil and pa-
per, to be sure of getting the correct answer.

A decision maker should also be willing to organize his thinking about a deci-
sion dilemma by writing each of its components down on a piece of paper in a sys-
tematic way. Unfortunately, most people are reluctant to decompose, consciously
and systematically, their own problems. Maybe they believe that decision making
is a natural talent that does not require structure. Or perhaps they feel a little silly
and self-conscious about organizing their thinking on paper. Apparently, they are
confident that their own minds — in some mysterious yet wonderful way — can
make consistent, intelligent choices every time. _

Unfortunately, research in cognitive psychology is proving just the opposite.
Ever since George A. Miller of Harvard University discovered “the magical
number of seven, plus or minus two” — that is, the inability of the human mind
to hold more than five to nine bits of information in short-term memory — there
has developed an increasing recognition of the human mind’s limitations for pro-
cessing information. There are, writes Herbert A. Simon of Carnegie-Mellon U-
niversity, “limits to human rationality.” To emphasize these limits, Simon de-
veloped his “principle of bounded rationality” :

The capacity of the human mind for formulating and solving complex
problems is very small compared with the size of the problems whose solu-
tion is required for objectively rational behavior in the real world — or
even for a reasonable approximation to such objective rationality.

It is, in part, for his work on uncovering and describing the limits to human
cognitive abilities that Simon was awarded the Nobel Prize in Economics.

When making a decision, these limitations can produce biases, inconsisten-
cies, and distortions. Intellectual self-discipline is required to avoid ignoring im-
portant alternatives, uncertainties, decisions, or trade-offs. For this, the analyti-
cal framework of quick analysis.is most valuable. It helps the decision maker i-

dentify the most important components of the decision — the ones that create the
3



dilemma — and concentrates attention on them. Then with the further assistance
of those wonderful tools of man, pencil and paper, it is possible to work with

each component individually, while keeping track of the others.

3. Simplify!

Most important decision puzzles are so complicated that it is impossible to an-
alyze them completely. To undertake a complete analysis, the decision maker
would be required to:

1. specify all possible decision alternatives.

2. predict all possible consequences of every alternative.

3. estimate the probability of every consequence.

4. appraise the desirability of every consequence.

5. calculate which decision alternative yields the most desirable set of conse-
quences.

As Simon’s principle of bounded rationality makes clear, however, such an
ideal rationality can never be attained because of the limits of time, information,
and intellectual capacity. For example, to decide how much money to place in the
federal budget for cancer research, a complete analysis would have to include, a-
mong other things, consideration of all the other possible ways this money might
be used; and all the possible implications of these alternatives.

If any decision problem is to be resolved in a limited amount of time, it is
impossible to take into account all of the possible relevant factors. You must sim-
plify. You must decide what is really important and what is inconsequential; you
must decide which few factors to include in your first-cut analysis, and which ad-
ditional factors to include in your second-cut analysis — if there is time for a sec-
ond cut. The objective is to isolate the most critical factors and describe their es-
sential relationships.

The “logic of simplification” is, for most people, a difficult concept. All of
us feel uncomfortable leaving things out. Moreover, the idea of simplification car-
ries some unfortunate connotations: to do a simplified analysis implies that our
thinking is simplistic — unworthy of the true talents of our mind. Consequently,
we try to consider as many factors as possible in the time we have available. Even
if a decision maker attempts to think about a hundred different factors influencing
a decision, however, the choice will inevitably be based on very few, perhaps on-
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ly one or two. Along with other psychologists, Herbert Simon has devoted much
of his work to identifying how people go about “simplifying the choice problem to
bring it within the power of human computation. ”

Analytical simplification works for several reasons. First, the human mind
is only capable of doing simplified analysis. The limitations to our cognitive tal-
ents prevent us from swiftly performing a comprehensive analysis. Since people
can consider only a limited number of factors anyway, it only makes sense to se-
lect explicitly and carefully those few on which to concentrate.

Indeed, this is the second reason why simplification works: a structured yet
simplified analysis can be based on the decision maker’s judgements about which
factors are important and which are not. Once it has been decided that certain
factors are peripheral — that they do not create the dilemma or affect its essence
— they can be safely ignored, at least until the results of the first-cut analysis
suggest that one or two of them may, in fact, be important.

Finally, simplification works because it encourages the decision maker to use
intuition to its best advantage. Indeed, an analytical decision maker must exploit
his intuition at every point in the analysis: in deciding why the decision is a
dilemmas in determining what factors are most important and breaking the prob-
lem down into these components; in specifying his beliefs about uncertainties and
his preferences for outcomes; and in rethinking the results to see if they make
sense or warrant further analysis. Simplification provides a clear structure for
making intuitive but explicit judgments about each of the important factors, con-
centrating the decision maker’s intuition where it will make a difference.

The question is not whether to simplify. Any decision maker must — and
will. The only question is whether this process of simplification will be uncon-

scious or conscious, disorganized or analytical.

4. Specify!

Decisions depend upon judgments — judgments about the nature of the
dilemma, the probabilities of events, and desirabilities of consequences. Decision
making is inherently subjective, but that does not mean it must be vague. The
more specific the judgments made while thinking about a decision, the more help-
ful they will be.

Consider the case of probability judgments. For many important, puzzling
5



decisions, the decision maker is uncertain about the future consequences of some
or all of the alternatives. Often, this uncertainty is so important that the decision
maker will want to consider explicitly what the chances are for realizing the most
significant outcomes of each alternative. In certain circumstances a decision mak-
er may have some statistical data available that can be used to calculate these
probabilities. For example, previous experience may indicate that the probability
of a spare part being defective is 0.005. In such a case, it clearly makes sense to .
work with this statistical probability.

For most decision problems, however, relevant statistical data will not be
available. Here, the decision maker must rely on judgmental probability assess-
ment. Such assessments are based on data, although not on statistical data that
can be processed by formal mathematical methods. Rather, the data consist of
relevant bits and pieces of information the decision maker has in his head or can
look up. ' '

Most people state such probability assessments with words or phrases like
“probably”, “unlikely”, or “almost certainly”. Unfortunately, such words and
phrases are ambiguous. Most people use the word “probably” to describe a wide
range of uncertainties. Various studies have shown that some people use “proba-
bly” to mean something like a 50-to-60-percent chance, while other people inter-
pret “probably” as meaning at least a 90-percent chance. Numerical — though
still judgment — probabilities have the advantage over such probability phrases,
for they are much more specific and unambiguous. Furthermore, numerical prob-
ability assessments permit a decision maker to perform certain arithmetic calcula-
tions that may help determine the preferable decision.

Although those who are unable or unwilling to use numbers may lose them-
selves in a maze of imprecise thought, those who insist on basing a decision upon
only those factors that can be measured bias their analyses in a futile search for
the grail of objectivity. By ignoring those factors that cannot be measured,
“quantitative” decision makers let their technical capabilities be a substitute for
their own judgments. Decisions should be based upon those factors that the deci-
sion maker believes to be most important, not upon ones about which it is easiest
to find data. That is why we discuss the imperative of simplification before the
imperative of specification. You cannot specify your judgments about the impor-
tant elements of a decision until you simplify your problem so that you are dealing
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only with its most important features.

To undertake a quick analysis, a decision maker begins by deciding what is
important: Why is this decision a dilemma? What are the key factors that create
the dilemma? Once you have identified the important uncertainties, you will find
it difficult to ignore those for which there exist no data. When you have identified
the important consequences, you cannot disregard those that are intangible.
Quick analysis is a way to avoid the measurement trap because it focuses attention

on the important components of a decision rather than the easily quantifiable

. ones.

To use quick analysis, you must decide what uncertainties and what out-
comes will most directly influence your decision, and then you must make explic-
it, to yourself if not to others, what your predictions and preferences are. Obvi-
ously, when specifying probabilities for future, uncertain events and preferences
for possible consequences, you will have to make subjective, intuitive judgments.
We do not deny this; indeed, we stress it. For if the decision is yours to make, it
is your judgments that are important. The purpose of specifying these judgments
with a few numbers is to force yourself to think carefully about your own values
and beliefs.

In de¢Liug with decision problems where measurable data are not available,
it is frequently useful to specify your subjective judgments by using numbers,
though these numbers should not be the product of arbitrary quantification. You
should exploit numbers, when it makes sense to do so, to specify your under-
standing of your decision problem as completely and precisely as possible. Do not

let the numbers push you around. Push the numbers around.

5. Rethink!

The “Catch-22” of decision making is this: decision problems worth solving
do not have a solution. As we emphasized in the discussion of simplification, all
decision analyses are incomplete. Time, information, and cognitive capabilities
limit the scope and detail of any analysis. Thus, it is impossible to obtain “the
correct solution” to any real life decision dilemma.

From this catch follows an important corollary: No real life decision can be
made objectively. Because no analysis can be made complete, the subdecisions

about what to include and what to ignore depend upon a number of personal, sub-
7



jective judgments. Thus, the overall decision ultimately depends upon these judg-
ments, too.

Because all analyses are incomplete and are ultimately based on subjective
judgments, decision making is best viewed as a creative process of discovery. The
first stage in this process is to think about your decision dilemma, decompose it
into its basic elements, simplify these elements so the problem is manageable,
specify your judgments concerning the likelihood and desirability of the most im-
portant possible outcomes of the few decision alternatives you have considered,
and then work with this structure and these judgments to reach a first-cut deci-
sion.

The second stage in this creative process is to rethink your problem and your
analysis of it. Your first cut, based on your original judgments, does not provide
the ultimate answer to your decision problem. If you have more time — and if the
decision warrants more analysis — you will want to think more carefully about
your assumptions and your judgments, change them as you see fit, and, perhaps,
perform some side calculations and collect some additional information.

If you have more time available and are still puzzled about the decision, you
can rethink the problem again by doing a third-cut analysis and perhaps even a
fourth cut. At no point will you ever reach the best decision, because you will
never be able to analyze your problem completely. The more you work on the
problem, though, the more you will discover and the better your decision will be.

This does not mean that you should keep on rethinking about a decision in-
definitely. The general rule, as stated by Professor John Rawls of Harvard, is
that “we should deliberate up to the point where the likely benefits from improv-
ing our plan are just worth the time and effort of reflection.” A decision maker
should continue to analyze a decision only as long as the expected costs of further
analysis are less than the expected benefits.

A dilemma, by definition can never be solved. There is no objective answer,
no correct solution. Rather, within the limits of time and information, a dilemma
is “resolved” to the degree warranted by its importance. Consequently, analysis
is a search for an acceptable resolution — a dynamic process, not a mechanical
procedure. A decision maker must constantly rethink his definition of the prob-
lem, his judgments about its components, and his assessment of their relation-
ships until he is satisfied with his decision.

8



pin down

imperative/imperativ/n .

decompose/ dizkem pauz/ vt .

admonish/ad'monif/vz .

obscure/abskjua/a .

polytechnic/ politeknik/a .

ridicule/ 'ridikju:l /vt .

numerate/ ‘njuimerit/a .

senator/ ‘senito/n .

lobbyist/ lobiist /7 .

bad off

resolve (into) /rizolv/v.

bias/ 'baies/n .
distortion/disto:fan/n .

appraise/opreiz/ vt .

connotation/ konauteijon/n .

peripheral/psriforal/a .

intuition/jintjuifen/n .

warrant/ 'worant /vt .
defective/difektiv/a.

ambiguous/z&mbigjuss/a .

New Words and Phrases

make (someone) be clear

something that must be done

(cause to) break up and separate into simple parts
warn or speak with gentle disapproval

hard to understand; not clear

having to do with or dealing with many crafts or
sciences

laugh unkindly at; declare the foolishness of
having a general understanding of calculations with
numbers; able to do arithmetic mathematics

a member of a senate, the smaller and higher rank-
ing of the two parts of the central law making body
in the US

a person employed by a particular interest to influ-
ence (law-makers, etc.) in the formation of policy
in a state of poverty, need or distress

separate or cause to separate ( into) constituent
parts or elements

a tendency to be in favor of or against something
without knowing enough to be able to judge fairly
twisting out of shape; anything twisted out of
shape.

judge the worth, quality or condition of; find out
the value of

(any of) the feeling or ideas that are suggested by a
word, rather than the actual meaning of the word
of slight importance by comparison; not central or
closely related

the power of understanding or knowing something
without reasoning or learned skill

cause to appear right or reasonable; justify

not working properly; faulty

having more than one possible meaning or interpre-

tation; unclear



maze/meiz/n . a network of paths or passages, especially one with
high hedges in a garden; designed to puzzle those
walking through it

catch n. a hidden problem or difficulty

corollary /karalori/n . something, such as a statement or course of action,
that naturally follows something else

deliberate/di'libareit /v . consider carefully, especially in formal meetings
with other people

Notes

1. it makes sense to devote. .. : it is reasonable or understandable to devote. . .

2. quantitative types: those who tend to devote a great deal of time to developing elaborate
models and to carrying out lengthy calculations

3. long division: a method of dividing numbers in which each step of the division is written

out. It is used to divide large numbers:

36 4
29 / 1048 3/ 12
87
178
174
4
long division short division

4. while keeping track of the others: while keeping the other components within sight; be-
ing at the same time conscious of the other components

5. it will make a difference: it will matter; it will have an effect or influence; it will be im-
portant

6. Do not let the numbers push you around: Do not let the numbers bully you.
To push about / around is an informal phrase meaning to order (somebody) to do this
and that in a bullying tone.

7. Catch 22: a situation characterized by obstacles that defeat all attempts of the victim to
escape from it; any paradoxical rule or condition. It is the title of a novel by an American
writer Joseph Heller (1961). In the novel, Catch 22 is the name given to an absurdly

paradoxical Air Force rule applied to combat pilots.
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