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2.1 INTRODUCTION

The best way to learn about mode! building is to do it. In this
chapter we invite you to speewlate about human behavior. The
procedure we have adorted is a familiar one. It is used by novelists
in developing characters or events, by historians in interpreting
?'ustory,.by children in “raining their parents, and by astronomers
n creating theories of the universe.

Despite such testimonials, our procedure iz not the only
proczdure fgr examining human behavior. Intelligent people ciffer
on how to give meaning to observable phenomena. They differ even
more on a variety of special issues that we will happily ignore
If.we had some unique vision of the only way to approach sociai
science, we would be delighted to present it. If we knew of some
majer new solutions to the ancient complications of the search for
11_nterest1ng meanings, we would hurry to announce them. Qur inten-
tions are incomparably more mocest. We have found one common
approach to interpreting human behavior both fruitful and enjoy-
ahle. W;e ?ﬁ'pe vou may find it similarly rewarding.

n this chapter we ask you to practice your ski i ini
speculations. In each section we s?art Witll'l’ an Sﬁgéeiz;ﬁifniﬁg
then speculate about processes that might have produced the ob-
servec'l fact. The examples are all taken from the world of ordinary
experiénce: gevernment, college life, friendship, and population
control. They even include one example drawn from the physical

world simply to d 3 ion i
frorld six ply to demonsirate that the process of speculation is fun

2.2 CONTACT AND FRIENbSHIP

Suppose we were Interested in tke patterns of friendship among
co_llege stufients. Why are some people friends and not others? We
mighs _beg’m by asking all of the residents of single rooms a;lon

a partlgular dermitory corridor to give us a lst of their friendsg
These lists of friends are our initial data, the result we wish tc;

understand.

If we stare at the lists for a whil
‘ ' e to see what they mean,
1\:ve eventually notice a pattern in them: Friends tend to live close
0 each other; they tend to have adjacent dormitory rooms. What

does this mean? What proc i
e process could have produced this pattern of
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Ore feature of this book is that we will often ask you fo stop
and do some thinking. We are serious.

STOP AND THINK. Devote 2 moment’s time to thinking
of a possible process that might produce this observed
result.

One possible process that might have led to this result is the
following:

Each spring the director of campus housing allows students #c
indicate their dormitory room preference for the following year;
groups of friends take advantage of this and ask to have eack
other as roommates or o be put in adjacent rooms.

This process is 2 speculation about a prior world. If the real
world had once been like our model world, then the observed facts
would have been a logical consequence. That is, this speculative
prior world would have produced our observed result, namely, that
friends tend to have adjacent rooms. Thus we have found a model,
a process, that accounts for the facts. We do not stop here, however.
We next ask: What other consequences does this model have!?
What else does it imply? It alsc implies that the students in each
dormitory Iriendship group must have known each other previ-
ously; hence they must have attended the university during the
previous year; hence there will be fewer friendship clusters amony
freshmen.

Is this further implcation of our speculative prior world
correci? To test it we first examine the frierdship patterns in a
dormitory of juniors and seniors, and, as expected, we discover
groups of friends living next to each other.

We also examine a dormitory that has only freshmen and
discover that there are as many groups of friends clussered there
oo, which is not an expected result (according 1o the model). This
result would not have been predicted by our mede! unless the fresh-
men knew each other prior to college, Perhaps the freshman friend-
ship clusters comsist of students who knew each other in high
school and who asked for adjacent rooms. We look at information

on the hackgrounds of fresamen to see whether this is true; but we
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discover that almost all of the students come from different high
schools. ‘

So our speculative model world does not do a very good job
of explaining what we have observed. Soms process other than
mutual selection by prior friends must be involved. We think about
it some more and try to imagine another process that could have
led to these results. Our new speculation (which is probably the

one you yoursel’ thought of when the question was first posed) .

is as follows:

College students come from similar backgrounds. As a result, they
have enough experiences, problems, and valuez in common that
they are capable of becoming friends with each other. Pairs of
college students who live near each other will heve frequent

opportunities for interaction and hence are likely to discover these
common characteristies.

Thus students who }ve close to one another will become friends.

- This new speculation explains the presence of friendship clusters

in freshmen dorms as well as in junior-senior dorms. Does it have
any other implication?

STOP AGAIN. Think about it. Hint: what about changes
in these friendship clusters over time?

Since the chance of contact ircreases over time, the friend-
ship clusters should grow ir size as the school year progresses. You
would expect the average iriendship cluster to be relatively small
in October, bigger in December, and stil] bigger by May. To test
this prediction, you would have to run questionnaires at two or
three separate dates. If you did so and discovered that she predic-
tion was correet, the model would seem somewhat more impressive,

In summary: We made an observation (friendship clusters
around adjacent rooms); we speculated about a model world
(mutual selection by preexisting friends) to explain this result;
we looked at other implieations of the model world (no friendship
clusters in freshmen dorms) to see if they were true. Since they
Were not true, we created a new model, with a rew process inherent
in it (similarity of values and opportunity to meet cavse friend.
ship}, we then examined the implications of the new model world
(cluster size increases over time) and found that they were true

coniact and friendsh

So far we have formulated a model of college students dis-
covering similarities, We would now like to make our modz! more
general, to find some new model that includes this m?}del as an
implication. Can you think of such 2 more general model?

STOP AND THINK. Remember you still want to include
the predictions we made earlier and yet find a more
general model that predicts new behaviors as well, perhaps
beyond the campus scene, Hint: Look at th.e pi?r.ts of the
existing mode] that restrict its area of applicability.

One possible epproach to reformulation pro_ceeds as follows:
College students are people. Perhaps cur speculation about college
students is true about all people. Now our theory becomes:

Most people have enough experiences, problems,. and values in
common that they are capable of being friends, Pairs of pe.ople are
likely to discover these common characteristics when they live close
to one another.

The model is a broad, powerful statement about -the world..lf
it is.true, does it have any nonuniversity implications? Racial
integration is a potential area for its application: The mo:lgl pre-
dicts more friendships between blacks and wkites who live in
inﬁegrated neighborhoods than would be found bei:,ween blaclfs .and
whites whe do not live near each other; it also predicts that.({plmons
of blacks and whites toward each other will be more positive and
favorable in integrated neighborhoods.

A group of social scientists decid_ed to test some of these
predictions.! They chose two housing areas—one seg_regated apd
tie other integrated—to see whether there were d}ﬁerenc.es in
friendships and attitudes. Both areas were public housing pro.:gects;
and both were carefully compared to assure that other \_ral."lablt_es
that might also influence interracial attitudes would be similar in

ets.
both pr’lc"ilee Zocial scientists questioned white residents. of the two
housing projects about their relations with their nelg}}bors- a_.nd
about their attitudes toward blacks. They found that whites !h:*mg
in the integrated project reported far more neighborly re]at}ons
with blacks than was true of whites living in the segregated‘pro_] ept.
They also found that integration produced large changes in white

1.
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attitudes toward blacks. Among those whites who had originally
held unfavorable attitudes toward blacks before moving into the
housing project, 92% of those in the segregated project still had
unfavorable attitudes, while more than half of those in the inte-
grated project now held favorable attitudes toward blacks. Thus
the predictions of the model were confirmed.

With the extensien of our speculation from college students
to people and from dormitories into neighborhoods, we have mot
vet exhausted the possibilities for developing the model.

STOP AND THINK. Reread the model, and then try to
think of ways in which you might reformulate the ideas to
make them even more genmeral. Hint: Think about the
process by which friendships are formed.

Perhaps you thought of something like this. The reason people in
neighborhoods discover each other’s values is because they have
contact through communication. Now our model becomes :

Most people have enough experiences, problems, and values in
common that they are capable of being friends. Pairs of people are

likely to discover these common characteristics when they com-
municate with each other.

Thus people who communicate with each other will become friends.
Now we can vse our model not enly to prediet some features of
college life and some festures of residential neighborhood life but
also some consequences of communication through visiting, writing,
telephoning, or television. .y =, i, -4}

STOFP AND THINK. Speculate absut the implications of
the changing communication patterns in our society; for
example, grandparents no longer live in the same house-
hold as their grandchildren, and children now leave home
earlier and live farther away. Use the new extended model
1o predict the change in friendship patterns which might
result from the change in communication patterns. Some
of your speculations may seem false, but this is simply a

contact end friendship

sign that you are doing the job well and being imaginative.
At this stage it is more important fo be creative than to be
critical. (You are on your own on this question—no answer
will be given below.)

But now suppose, finally, that a friend of yours proposes
the following: : :

Most people have enough differences in experiences, preblems, and
valyes that they are capable of being enemies. Pairs of pecple are
likely to discover these differences when they communicate with
each other.

Thus pecple who communicate with each other will become enemiefs.

In reviewing our orizinal dormitory data, we see that this
new mode] predicts that the size of enemy groups will increase over
the course of the school year. That is, the number of ?eople 'chs-
liked by any one person will increase over the year. It is poss%ble,
therefore, to revise the mode! to take account of both effects (fngnd
production and enemy production) by changing it to something
like the following:

Most people have enough experiences, problems, and valugs in ecom-
mon that they are capadle of being friends. At the same time, xfaost
people have enough experience, oroblems, and values that‘ differ
that they are capable of being enemies. Pairs of people dlscoyer
their common and differing characieristics through communica-
tion.?

At this point we have a broad, provocative speculation. We
cannot stop here, however, for we now have to deal wit_h a major
problem implicit in this model: What determines the init1.a1 patte‘rn
of communicatior? How do two people happen to begin by dis-
cussing shared characteristies rather than conflieting character-
istics? To what extent do expectations about others become ::,elf-
fulfilling? That is, do friends confine their communicaticn to things
they agree on, whereas eneries discuss each other’s diﬁ‘e*:encc%s?

The fact that initially prejudiced whites changed their fgel—
ings toward blacks after moving into an integrated housing project
is grouads for optimism. Perhaps communications abolut shared
values are more powerful than communications about differences.

15
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Perhaps closeness crestes strong incentives to discover shared
valuss. Or perhaps the experience of solving joint problems (for
example, dirty streets, landiord problems, school issues) creates
the incentive to discover shared values.

Since our current model places primary emphasis on the
pattern of communiecation, you might wish to add some specula-
tions of the following kinds:

1. Friends ten¢ to communmicate about common values;

enemies communicate about differing values. As a result, two people

who start out being friends (either through chance or positive
expectations) will become better friends; two people who stars out
being enemies will become worse enemies.

2. Sitvations in which there is general social agreement
about appropriate behavior and appropriate interpretations of be-
havior will mere likely produce communication about shared values
than will situztions in which there is less genera) agreement. Thus
two persons who initially meet in 2 well-defined, normatively regu-
lated sitwation will be more likely to become friends than if they
had met in normatively unregulated situations. (Could this be a
possible reason why stable societies impose relatively elaborate
politeness rules for first encounters among people?)

3. Strangers would rather be friends than enemies (because
énemies are more “expensive.”) Thus two people initially try to
communicate about shared values “Mistakes” oceur when a person
guesses wrong about which values are sharsd, or when he is forced
to communicate to an audience of several different people. Thus
two persons from similar cultures are more likely to become friends
than two persons from different cultures. On the average, the
smaller the group within which a first encounter between two
persons occurs, the more likely they are to become friends. On the
average, the larger the group of strangers, the more inane the con-
versation. This is one reason why, counter to intuition, large parties

of strangers are duller than small parties of strangers, per gallon
of liguid served.

STOP. If you have taken the time to exercise your imagi-
nation at each step of these examples, you sheuld now have
a sense of the basic nature of the model-buiiding procedure
that we are presenting and its pleasures. You may find it
usefu] at this point to retrace the process and devote some
time to your own speculations rather than ours.

racks, lakes, and rivers
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2.8 ROCKS, LAKES, AND RIVERS

Not all speculation concerns human behavior. We can play the
gsame game with observaiicns made about the physical Worlq.
Figure 2.1, for example, shows an excavation in Southern Cali-
fornia. Other excavations near this particular area all show the
same structure: parallel layers of rocks with smaller rocks and
sand between them. Why does the excavation leok like this? What
kind of geological process might have produced this end result?
How did the rocks get there? Why are they layered the way they
are?

STOP AND THINEK. Try to think of some geological
process that might have produced this result.

A possible process might be:

This area is actually tke bed of an ancient ocean; the layers are
the result of successive deposits of rock and sand washed there
by the ocean; then the land was pushed up out of the ocean by
some kind of geological upheaval.

This imagined process is a speculation about a prior world. If thr:.
real wor.d had once been like our model world, then the observeq
facts woild have been a logical consequence. Thus we have founc
a model, a process, that accounts for the facts.

T A
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Figure 2.;: Grovel pid wall with strotified layers of rock, There are moun

in S;.ﬁw badiground. Adepted from Geology Illustrated by Jo'lm S. Shglt!:m. W. H.

Freeman and Company. Copyright © 1966. Reproduced with permission.
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If our speculaticn about the prior world is true, are there
any other facts that we should alzo observe?

STOP AND THINK. Think of some other consequences
that follow from the model. What are its other observable
geological implications? Try to think of at l:ast one other
implieation before you continue reading.

If this were an ancient ocean bed, there should also be marine
debris as well as rocks, for example, fossils of some kind. A careful
examination of the excavations, however, shows no fossils or other
marine debris. This causes us to doubt the ocean-bed model, A
further cause of doubt ig that the surface of the ground is exactly
parallel to the rock layers exposed by the excavation. It is unlikely
that the land would havs been rajsed exactly straight up out o the
ccean or that subsequent erosion of the surface could have worn it
exactly parallel to the fcrmer fioor.

So our speculation, or model, about the origin of this ares

* is in trouble. The model correctly explains the layers of roeks, but, -

unfortunately, it also prediets twe things that are not true. Thus
it is unlikely that our model is correct. Let us try to think of some
other model that might have generated the observed result.

STOP. Can you think of an alternative?

An alternative possible model is:

The area in the picture was formed by rocks washed down from
the mountains in the background ; torrential rains and flacding

carried the rocks from the mountains; suceessive layers represent
successive floods.

Could this alternative version of the prior world have created
the known results? It does explain the layers of rocks; it predicts
the lack of marine fossils; and t also predicts that the surface
shou.d be exactly parallel to the rock layers, since the process is
presumably still going on in a slow fashion. But is there anything

rocks, lakes, and rivers

' eise that this new version of the prior world would predict? If

the process we have imagined were true, would it have led to any
other results?

STOP AND THINK about this for a mement.

If the model were true, we might also expect that the type
of rocks in the execavation will be the same as the type of rt_)cks
jound in ‘he mouniains. We might aiso expect that excaviatmns
closer to the mountsins will show larger rocks than the opes in the
drawing, since the Jarge rocks could not have been wa_shed so far.
And, finally, we might also expect to find a wvery slight upsl_ope
#rom this area toward the mountains. All three of these predictions
were confirmed by field work. The last model then appears to be a
reasonable speculation.

281 A MODEL OF THE MODEL-BUILDING
PROCESS

You should now have some notion of what a model is. and how
models are created A model is a simplified representation of the
real world. Models are created by speculating about processes th?tt
could have produced the observed facts. Models are evaluated in
termas of their ability to prediet correctly other new facts. '
Models are simplified representations of the world pecause_ it
is impossible to represent the full complexity of the worid (notice
that the geological model did not specify the dates of the Joods, the
amount of water in each, the types of rocks washed down, the
names and ages of any trees that might have been uprooted_, anld
so on) and also because minute details are unnecessary. Qur simple
model has only enough detail to make it applicable to cther situ-
ations. If vou think back over the procedure we used to build the
mode], it works as follows (though usually not nearly so neatly) :

Step 1
Observe some facts.

12
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Step 2
Lock at the facts as though they were the end result of some un-

known process (model). Then speculate about processes that might
have produced such a result.

Sitep 8

Then deduce other results {implications/eonsequences/predictions)
from the model.

Step 4

Then ask yourself whether these other implications are true and
produce new models if necessary.

First we started with some facts (the rock formations ex-
posed by the excavation) that we wanted to explain. Next we con-
structed an imaginary model world (the ocean bed) that could
have produced these odserved faets. We then asked if there were
other conseguences or predictions implied by the imagined mode]
world. We found two such predictions (presence of fossils and
surface irregularity) but discovered tha: peither prediction was
conﬁrmed in the real world. So we rejected our initial guess about
the prior world and imagined an aMernative prior world (floods
from the mountains). This alternative model not only accounted
for all of the known facts, but from it we also predicted three new
results, which were all confirmed. Thus ws now feel confiden: that
the process we imagined is wha: actually produced the resuls that
we wanted tc explain. Therefore, we have a good model because it
explains why the rocks in the excavation look the way they do.

) The explanatory procedure should row be relatively clear: 1t
invelves a constant interplay between the real world and the model
world. The main difference between this explanatory procedure and
the kind of thinking we usually do is that this procedure is more
systematic and more creative. In ordinary thinking when we have
a result to explain, we are usually content to think of some simple
explanation and then stop. This is incomplete thinking; it stops
before the process is fully carried out. The rea] fux is to continue
thirking and see what other idsas the explanation can generate,
1.20 ask ourselves: If this explanation is correct, whot else would it
imgly ? Once you learn to do it easily, you will find genuine creative

enjoyment associated with this interplay between explanation and
prediction.

responsibility corrupis
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2.4, RESPONSIBILITY CORRUPTS

Governments frequently appoint task forces or commissions to
study serious, complex issues such as crime, unemployment, educa-
tion, narcotics, or student unrest. Sometimes such commissions are
appointed because the sheer complexity of a problem makes con-
centrated, impartial study a necessity. Sometimes they are ap-
pointed for political reasons in an effort to bury a currently contro-
versial, but probably short-lived, issue. And sometimes they are
appointec to rubber stamp and legitimize a program that an ad-
ministrator has already decided he wants to implement. The
make-up of these commissions is usually very diverse: One ofien
finds conservative businessmen, lawyers, professors, civil servants,
and liberal labor union leaders all mixed together. In spite of the
complexity of the issues being investizated, in spite of the variety
of motivation for appointing the commissions, and in spite of the
diversity of their memberships, there is 2 common pattern in the
final reports of tesk forces or commissions. They often end up
criticizing the policies of the government thst appointed them;
they usually make recommendations that can be characterized as
moderate; and the members usually agree unanimously or nearly
unanimeously. That is, the diversity of opinions on the commission
is usually resolved in a modzsrate, action-oriented direction, appar-
ently by changing the opinions of the participants, perticularly
those of the more doctrinaire members.

For exampls, the report of President Nixon's Commission on
Campus Unrest was published in 1970. Among the commission

memhers were a police chief, a governor, a newspaper editor, an

attorney, a iaw school dean, a retired Air Ferce general, a uni-
versity president, a professor, and a graduate student. The com-
mission did mnot issue the kind of report that might have been
expected, given the probable initial biases of its members. The
report expressed 2z good deal of criticism not oaly toward students
but also toward the government and universities. It said:

Most student protestors are neither wviolent nor extrsmist. . . .
The roots of student activism lie in unresolved confiicts in our
national life, but the many defects of the universities have alse
fueled campus unrest. . . . The university’s own house must be
placed in oxder. .. . Actions—and inactions—of government a:
all levels have contributed to campus unrest. The words of some
political leaders have helped to infiame it. Law enforecement officers
have too often reaeted ineptly or overreacted. At times, their
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response has degenerated into uncontrolled viclence. . . . We
recommend that the President seek to econvince public officials and
protestors alike that divisive and insulting rhetoric is dangerous.

In the next few pages we will show the kind of thought
processes carried out by one of the authors as he tried to under-
stand why commissions behave the way they do. Some of the steps
that follow took longer to formulate than others, and some are
slightly expanded to make the thinking more explicit.

STOP. Think about the observation. Why would commis-
sions be moderaie (and critical) in their reports? See if you
can form some speculations of yvour own.

The reading of the newspaper story about the commission
on student unrest and the observation that moderation and =
tendency to criticize the government were common to such corimis-
sions was the obzerved result I wanted to explain. [ asked myself
how such a result coulc occur; what process could have led to this
result? Thus my first try at an explanatory process was:

People on commissions whko hold diverse opinions ultimately
decide 0 compromise a little bit. They do so in 2 kind of trading
process in which each gains a little snd each gives up a little.

Thus the final report represents a middle ground among the di- )

verse views,

I next tried to broaden the model, to make it more general
and abstract. The first step was to look at all of the verbs and nouns
in the model to see if they could be made less specific. “Commis-
sion” and “final réport’ were broadened Arst, since it seems PoS-

sible that the compromise process is true of all group behavior. My
second try was:

People who hold diverse opinions will tend to compromise their
differences and end up supporting some opinior in the middle,
in crder to obtain common agreement,

Notiece that “commissions” was dropped altogether anc that
“final report” was broadened to become “opinions.” This model is
brozder than the first try, though it is limited to opinions. Could

responsibility corrupts

any other verbs or nouns be broadened? It seemed possible that
behavior might be changed as well. So the language was broadened
to include actions as well as cpinions. The third try was:

People with conflicting goals and opinions will tend 1o compromise
their differenzes in order to obtair common igreement.

The third try was substantially broader than the first, and
I now had 2 model with applications in the whole area of human
decision making. Does the model work? Are its predictions.correct?

The simplest prediction is that we should observe evidence of
compromise in the final reports of task forces. There was such
evidence of compromise—the reports always seemed tf) erfd?rse
some position in the middle of the spectrum of original opinions
held by the participants. But something else was also apparent.
There were rarely any strong dissenting “minority reports.” .Nor'
were there many instances of commission members “repudiating™
a report upon their return te private life. Perhaps mgst of the
participants had actually changed their opinions razhe_r than
simply compromised them for the sake of the report. If this were
true, it was not a result that would be predicted by the model. Some
other process must be involved, therefore, and the model must be
modified to take acecount of it or else be discarded in favor of a
different model.

Srop AND THINK. How would you modify the mode!?
What sort of process might lead fo an actual change In
personal opinions?

Why would the opinions of the people on the C(-)Irlﬂ'f’liSSiOn e
changed as a result of their particiyation in the ac%tlwt_les of_ the
commission? My first try at a new model was something like this:

It iz easier to hold extreme views if you are not confront:.ed
with their consequences and if you are not exposed to alternative
views. People on commissions do have the strong possibility.of
having their reports implemented and hence are foreed to th}nk
about the actual consequences of their decisions. It is hard to cling
ta extreme deas when faced with the possibility of human misery
resulting from them.?

23



an introduction to speculation

24

This seemed to be an interesting beginning, and I next tried
to broaden it The model should apply to all decision-making situ-
aticns, not only to commissions, and it should apply to acticns as
well as opinicns. A second try was:

People in positions of responsibility tend to moderate their
beliefs and actions as a result of confrontation with actual conse-
quences and exposure to alternative ideas.

The model now suggests a reason why idealists, of zither
the right or the lefi, tend to modify their ideological purity and
beeome more moderate once they are given real world responsibili-
ties. What about other possibie predictions from the modsl? It
predicts the same moderating effect on successful candidates for
public office, and there is at least some casual evidence of this if
we look at campaign utterances and compare them with subsequent
actions while in office. [t also predicts that leaders of radical move-
ments (of either left or right) will tend to disappoint their feliows
if they achieve office in a larger sphere. They will probably be
viewed as “sell-outs” to the establishment.

For other predictions I tried to think of examples of offices
with differing amounts of responsibility and power. The model
says that it is easier to maintain extremist views in relastively
powerless offices. Thus the president of a local chapter of a minor
political social group can easily maintain right-wing views in spite
of being president. Likewise, an antibusiness member of Congress
may have his views only slightly moderated by his being a congress-
man, for he is only one vote out of 435, But the model does say
that a congressman will exercise the greatest moderation of his
views in those areas ir which he has committee assignments (since
comamittees are more powerful and carry greater responsibility) ;
and similarly the model predicts that on those occasions when
Congress overrules a committee, the congressional action will be
more extreme (in either direction) than the commitiee recom-
mendation. Finally, the model predicts that really powerful and
rezponsible positions such as Chief Justice of the U.S. Supreme
Court or President of the United States will have the most effect
upon the men or women who held them.

- STOP. Review the argument and the derivations. Are
there other speculations that might explair our original

the cose of the dumb questicn

observation? Are the others beiter or worse than this set
of ideas?

25

2.5 THE CASE OF THE DUMB QUESTION

- Buppose you are sitting in class when the persoz next o you asks

a really dumb question. This is your obseryed fact. Can youn jmagine
a process that might produce such an observed evep’c: Let us
suppose that you also know that the person next to you se footba}l
player. Then you might begin with a simple model, particularly if
you are not a football player:

Foothell players are dumb.

Using this 28 a base, can we generalize it intc_) a fflore in-
teresting idea? You might want to begin by broadening foothall
player” to “athlete” produciljxg the following new statement:

Athletes are dumb.

The change has made your model more general (but not
necessarily more correct), but the model still has 0 sense of
process. Why might athletes appear dumb? Is appearing dumb an
jnherent characteristic of people who are good at sporis? I.s it
due to something that happens after pecple take up sports in a
gerious way ? Or is there some other explanation?

STOP AND THINE. 1Is there some possible process that
would make athletes appear dumb?

Cne possib.e model for our observations might be:

Eeing a good athlete requires large amounts of practi_ce time;
being smart in class reguires large amounts of stud:_w time. The
amount of free time is so limited that you cannot bota study and
gractice wel.

This is a much more general explanation. It makes a variety of
interesting predictions. Not only does it explain why athlfates appear
dumb in class, but it also predicts that any time-consuming activity
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will produce the same effect. Thus people who spend large amounts
of time on student government or the school paper will also appear

dumb in class. Of course, this is not the c¢nly possitle model. An
alternative might be:

Everyone wantis to feel successful. Achieving recognition in any
one area is enough to make most people content.

According to this model, athletes will not work hard to
achieve recognition in academic work because they already have
recognition as athletes. Thus they will appear dumb in class. It
also predicts fhat other individuals who ere successful in school
in incportant activities (for instance, student politics, social events)
will appear dumb in class.

Or you might have imagined a quite different process:

We tend to be jealcus of suceess in oihers. When we are jealous of
someone, we attempt subconseiously to Jower his apparent success
in class by interpreting his guestions as “dumb.”

According to this model, athletes (who are correctly identified as
athletes} will ask questions that zsppear simplistic fo other persons
(who are relatively unsuccessful in athletics). Other individuals
who are successful in other noracademic pursuits will also ask
what appear to be dumb guestions.

STOP. Now we¢ have three different models explaining
the dumb foothall player, and undoubiedly you have
thoughi of others. Which of the models is best? We will

consider this question in the next chapter, but vou might
think a little abeut it now.

2.6 THE CASE OF THE SMART WOMEN

The data collected to test the various idess of this partially true
story were often casual and nonrigorous. A social scientist noticed
that women having a particular religious background tended to
do better academic work at his university than women having other
religious backgrounds. Religion 2 maintains a privzte educational

the case of the smart women

system thai many of its members attend instead of public schools.
The Z schools have a certain amount of religious content, are often
relatively strict, and are usually segregated by sex. _

STOP. Why do Z women do better academic work tha.n
nonZ women? What kind of process could produce this
result?

The social scientist who made the initial observation im-
mediately thought of two possible explenations:

Model I. 7 women are inherently smarter than non-Z
women.

Model 2. There is something special about 7 high schools
that prepares students better for college work.

Model 1 is not a good model becanse if has 1o sense of prof:ess
<0 it. Nonetheless, there is a possible test to check it out. We'mlg}_lt
simply give IQ tests to random samples of Z snd non-Z girls in
srder to test the assumptions of the model. As a general I‘lll(:,‘, h(.:w—
aver, we will discourage agsumption testing as a way of validating
models. A little bit of imagination devoied to looking for testable
predictiors will generally be more profitable. In 1:,his case we Sus-
pect, from general biological knowledge, that 1_f thc_are were a
systematiz genetic-tinked difference between the intelligenee of Z
women and that of non-Z women, there would b2 a similar syster{k—
atic difference between Z men snd non-Z men. Now we can avoid
the tedions task of administering intelligence tests to everyone.
Instead, we simply (and cleverly) check to see if Z men have better
grade records thar non-Z men. We do so and discover that there
is mo difference between the two groups of men. This leads us to
doubt Mcdel 1. _

Mode] 2 asserts that there is something superior about the %
schools. But if this were true, then again we would expect Z men
to be outstanding compared to non-Z men, Pertaps it is only tha: Z
women'’s schools that are special, however. Casual conversation with
7 men and women did not raveal any plausible differences betwegt}
the 7 schools that they attended. Thus Model 2 does not seem valic

e T e
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either, although we might want to keep it in mind. The differences
between schools might be subtle. Are there any alternative models?

STOP AND THINK. What other explanations might there
be for the social scientist’s observation?

If you have read zny modern discussions on educated women,
you might have thought of the following model, which was also
suggested by one of the Z women:

Model 3. Men seem to confuse masculinity and intelligence ;
a smart woman is threatening to them. Sc when a woman
shows her intelligence, she gets criticized or ignored. After
a while, women who want male approval learn to act dumb
50 as not to offend men. Since the Z schools are segregated
by sex, their women graduates haven’t been conditioned to
be quiet in class and play dumb. With only other women

around they get more chance to develop theér intellectual
potential.

Is this a good model? The process is certainly clear, and it
does account for the original observation of disproportionately
smart Z women and average Z men. Can we now make some
interesting predictions? The essential variables in the model seem
to be the degree of contact with men and the values of the men
contacted. This in turn suggests sume possible natural experiments:

1. Z women should gradually, over time, become conditioned by
their new college environment. So the difference between Z
women and non-Z women should be much smsller in senior
classes than in freshmen classas.

2. There are many noncoeducational colleges. Graduates of women’s

colleges should do better in graduate school than women gradu-
ates of coeducationa: colleges.

3. Some women are largely indifferent to additional male approval,

rerhaps because thev are strongly career oriented, perhaps be-
cause they are certsin of their standing (either high or low)
among men. Women in career-oriented programs will do better
than women in liberal arts programs; women who are married
will do better than women who are not; women who are dis-
tinetively unattractive to men will do better than others.

on becoming o social scientis!

STGP. 1s Model 3 a good one? Or are there other models?
Perhaps professors like the way in which Z women deal w‘rith
teachers. Maybe vou can think of some other explanation.
See what predictions you can derive from your own model.
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2.7 ON BECOMING A SOCIAL SCIENTIST

Recruitment into college majors is not 2 random process; rather,
there are systematic biases in the motivations, attitudes, and
bilities of students who select certain majors. Students m_ake
choices that at least in a modest way mateh their expec_'.ta.t:ons
sbout a field with their own aspirations and their own views of
their personal abilities. Counseling from parents, f_rlends,.and
teachers guides a student into a commitment that is rela:l:lvgly
consistent with his talents. As a result, students with greater in-
terest and aptitude in art are disproportionately represente(_i among
art majors, and students with greater interest and apiitude in
mathematics are disproportionaiely represented among m_athe-,
matics majors. In a reasonably efficient “market” these simple
mechanisms serve to attract students o interests and cargers that
are generally consistent with their abilities; but, as we lnow well
from an examination of the ways in which sex biases permeates
such a system, the market is far from perfect.

STOP. Think about how you might form a model of the
process by which people become committed to & field of
stody. Hint: Maybe they learn to like what they are
geod at.

Consider the following simple model of the process:

1. There exists a set of alternative fields (for example, political
science, history, mathematies). _
9. There is a set of basic zbility dimensions ({for exa.mp.le, verbal
fluency, problem solving, imagery). Success in ’_che Yanous fields
depends upon the possession of some combmatmr._ of these
talents; the talents leading to success ir. the various ﬁelé!s
overlap considerably, though they are not i_dentical There 13
also a random component (error] in success within each field.
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’

ghlfi magnizude of the randor component varies from field to

eld.

3. Each child is characterized by a value (score) om each basic
gbility dimension. Although the correlation among these values
is strongly positive, it is not perfect.

4. Initially, a child has no preferences among these fields; children
develop preferences on the basis of experience, tending to prefer
those in which they are successful; they modily subsequent

experiences (insofar as possible) fo increase the time spent in
fields that are preferred.

With‘in the model the process by which preferences are de-
v_eloped is simple. A child is presented witt a series of opportuni-
tle_s to choose an academic interest; a choice is made on the basis
of 1n1txa}1 preferences; some level of success or failure is experienced,
depending on the relation among the child’s abilities, the abilities
necessary for suecess ir the field, and some random componsnt;
prefere?lces among the various alternative interests are modified 01;
the basis of success.

. Such a mode] is hardly adequate o explain all features of
t%le caoice of major; it does, however, capture (or at least is con-
sistent with) the major features of currently received doctrine
about (1) individual abilities, (2) the relation between talent and
performance ir a field, and (8) individual learning of prefererces.

STOP‘AND THINK. What does the model leave out? Are
there important factors omitied by this simplifieation?

. You may have noted two conspicuous factors that have been
ignored by our gradual commitment model.

1. Market Value. A strict adaptation modsl ignores anticipations
of futmje economic and social siccesses associated with various
occupaf:mns and thus with various fields. At least some of the
exthusiasm for medizine as a career stems from expectations
on ’f,he part of students (and their parenis) of the economic and
social position that such a career confers

2. Secial Norms. 'The appropriateness of certain fields (and cer-

on becoming o soecial scientist

tain talents) for certain people is regulated by social rules as
well as by adaptation to intrinsie talent. Most conspicuous
among rules are the regulations related to ethnic group status
and sex. Moreover, expectations with respect to the match
between ethnic group or sex on the one hand and performance
on the other form z major filter for the interpretation of
sucecess.

This description of an individual adaptation model subject to
the outside press of the market and social norms is reasonable. It
is also prima facie efficient and neutral; the process will tend to
match up abilities and interests. :

The model also prediets some other things. For example, it
predicts that the speed of commitmert by an individual to & field
will depend on the variance of abilities in the individual (that is,
those whose abilities are relatively specialized will become com-
mitted earlier than those whose ability levels are relatively equal
for a wide range of fields); on the relative specialization of the
field (that is, fields requiring abilities that are not reguired by
other fieds will tend to secure commitment relatively early); on
the general level of ability of the individual (that is, those with
relatively high ability will tend to become committed before those
with relatively low ability); and on the magnitude of the random
compenent in determining success in a field (that is, ficlds with a
high random component will tend to secure later commitment anc
to attract relatively less able individuals).

According to this model, the social and behaviorz] sciences,
for example, will tend to recruit those students with high abilities
in relevant areas, although it will lose some scudents having high
social science ability to other fiedds when those students also had
high abilities relevant to the other fields (particularly to fields
with heavy overlap in the abilities required for success). Subject
to “errors” in allocation due to charce elements in rewards, time
limitations on experience, variations in market values, and social
norms, the process allocates students to the places in which their
abilities lie.

The errors of allocation, however, are important If we are
interestad in understanding some features of how one becomes 2
soein) science major, we may be particularly interested in discover-
ing features in the process that might produce systemafic errors

in the choice of social science.
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STOP. Rev%ew tpe process we have specified. Can you
See any way in which the selection of a social science major
might be systematieally bizsed?

If our model is correct, development of i i i
and soclia] ‘s}cience is subjzct to severzl sourcasuz)tffe I;isrtot-n' penavioral
_ . Virtually nothing of the behavioral a ial sci
is taught in the first 12 years of American schot:\;.ls(.i Tsiili]x::;iﬁsz
are small and somewhat misleading: Geography (that is, maps
p_la_ce names, and the distribution of natural and human reso,urces) :
civies '(that is, constitutional and legal forms), and modern histor'y:
Eompljlse the noxrma]_fare (perhaps supplemented with an exposure
to sex and fz}mﬂy living). In some schools there is an effort to
mtr:ocuce a bit of economics, psyctology, cultural anthropology, or
sociclogy; but these efforts touch an insignificant number of ;tu
gﬁ?i nrl'::ier lai;e i? their preccilegiate days. “Social studies” ir;

an school is fra i i 's di i
ot eomerican sehool Fr'ifi aq;fently history with an hour’s discussion

2. The skills required in the social and behaviora]l sciences
are far from unique to those fields. If we assume tkat the skills
rec_;uued for a modern social or behavioral scientist include the
skﬂ]s‘of analygis, model building, hypothesis forming, speculation
data mter;_aretl:ng, and problem solving, it is clear tl{af social seii
zlxllce dezls in _Wldely de?nanded skills. In particular, it seems obvious

at such .Skllls are highly correlzsted with the skills involved in
ma‘l:hen;atlscs, _n?tural sciences, history, and ereative writing.

- Social norms leading students toward social scien

to be an'tlanalyn(_:al. The behaviorz] sciences are associat(::dcixﬁg
:}?;);osséafly) .Wlth hum'an b_eings and social problems. As a resilt,
o ssc.)c.lated (qultg inappropriately) with 2 rejection of

ings, quantities, abstractions, and speeial skills. The norms tend
often to be relatively “antiprofessional.” o

4. The social sciences appear to have i i
random' compornent in their evaluation procedur:s. r';ll?;;]?z;?,ab}il]lﬁ:l;
of grading appears to be less than in some other fields. As a result
stl_ldents of re_latively low ability do, on the average, bf.l:l:ter in sociai
science than in other fields—even if the average preformance and
averagl‘av z;lbility levels are held constant. . o
) en we superimpose these facts on th }

obt'am a_series of predictions about possible erro?-sbiar’xS]‘fi"u:ﬁ :};ie'l, W;
social science as a field of interest: b eee

on becoming o social seientist

Since the abilities appropriate to the social and behavioral sei-
ences sre similar to, or correlated with, the ahilities appropriate
to fields more commonly offered at the precollegiate level {for.
example, mathematics, natural science, history, BEnglish), many
students with high potential for work in social science will
have lsarned to prefer (and have a commitment to} another
field by the time they come to college.

2. A disproportionate share of those students who say they want

to be social scientists on entering college will be “residual
students,” students who have not zs yet found a field for com-
mitment. In effect, this means that many will be students who
are not particularly good at mathematics, physics, cnemistry,
English, history, or biclogy.

3, Insofsr as a student has learned to prefer socizl scienee in

his precollegiate training, he will have jearned to prefer social
science in terms of some combination of current events, social
and human problems, and institutional description, or (dis-
proportionately) because of error in the earlier evaluation
scheme.

The fundamental conelusion can be stated in a grossly simple
way: If our mode!l is correct, many social science students will be
either inept at necessary skills or persuaded that those skills are
irrelevant; many students with the skills necessary for social sci-
ence will be strongly committed to competitive fields leng before
college or graduate school. This will be true in general, but it will
be less true of individuals (for instance, women, blacks) who are
channeled into social science by social norms than of other groups;
it will be less true of fields that provide good economic prospects
(for instance, economies, law) than cther fields.

Ve have pondered the implications of such a model for the
teaching of social science. As teachers, we have sometimes feared
that some of our students might be expecting the wrong things
from social science; that some students who would be good social
scientists never took the right courses; and that some of the en-
thusiasm and intelligence of our students was buried beneath
learned instinets for pedantry. This book, in fact, is a partial re-
sponse to these eoncerns.

We have also pondered the implications of the model for
understanding why we became social scientists. Was it really be-
cause we were not very good ai anything else? We do not think so,
and we have taken solace in the observation that good models of
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human behavior are rarely precise interpretations of individual
actions.

For example, suppose one of our models generates the follow-
ing prediction: Wealthy people tend to be more politically con-
servative than poor people. This is a good prediction about human
behavior. But it does not necessarily deseribe an individual. Former
Mayor Lindsay of New York is both wealthy and liberal. So are
many other people. We do not expect such a model to predict indi-
vidual human behavior; we only expect it <o predict appreciably
better than chance. If we questioned wealthy people about their
politieal views and discovered thai 60% were conservative, while
only 20% of poor people were conservative, we weould say that the
model did a reasonably good job of predicting aggregate human
behavior.

The prediction that wealthy individuals will tend to be politi-
cally conservative is still useful and interesting even if you know
some wealthy individuals who are not. Thus if you were solicitng
votes for a liberal] cause, you would know that your chances of
obtaining support from wealthy pecple would be relatively low. You
might concentrate your efforts on other segments of the population
and advertise in Newsweek rather <han in the Wall Street Journal,

Thus although our model of how errors are made in the dis-
covery of an interest in social science suggests that there will be
more mistakes in social seience than in some other fields, it does not
necessarily apply to us, or to you. On the other hand, even if it
does apply and we are here for all kinds of “erroneous” reasons,
we have nevertheless rather grown to like it; and you might also.

2.8 THE POLITICS OF POPULATION

Human societies sometimes face a population problem. A popula-
tion problem exists when it is generally agreed within the society
that the natural processes of birth and death are creating eco-
nomie or social difficulties and should be modified. Historically,
different societies have reacted to this situation in diferent ways.
For example, some societies have increased the average life ax-
bectancy of their citizens through improved health-care systems.
Some societies have increzsed the death rate selectively with respect
to age, sex, and social class through wars, infanticide, or inefficient
health care. Scme societies have decreased, dr increased, the birth
rate through medifying secial norms with respect to homosexuality

the politics of population

or marriage, through encouraging women to work outside the home
or to stay home, through contraceptives, or through moral per-
suasion.,

STOP. Since this kind of guestion is profoundiy im-
portant ethically, we might wish to speculate abc:ut the
process by which societies arrive at diﬁ?rent solutions f.o
ihe populaiion problem. Under what cxrcumstanc_es will
societies engage in infanticide, birth comtrel, medical re-
search, women’s liberation, or war? What is the process
involved?

A possible way of looking at the problern follows. Bince
any population is limited by some kinds of scarce resources, a
society decides who will share in those resources. One_: agpect OT.
that decision is the question of who will live and who vn.nll not. Any
combination of policies with respect to health care, blrﬁh corlltrol.
work, war, and social norms is a decision abou_t whose ll'f.-e will be
relatively favored in the sceiety and whose will ‘k_Je relatively un-
favored. In this sense every society discriminates In favor of some
people aad against others. o '

Suppose we think of society as consm:mg.of various age
groups (for example, old people, young adulte, children, unborn_).
Various possible population conirol procedures clearly I}ave dif-
ferent consequences for the different age groups. A society that
invests money in research on cancer and heart disease, for exam_ple,
discriminates in favor of middle- and old-age people. A soc%ety
that practices infanticide diseriminates agaiz_lst bhabies, A sociely
that practices birth control discriminates against the unborn.

If we look at the problem this way, our task becoxpes 'th.at of
identifying a process by which a society might come to diseriminate
in one way or the other.

STOP AND THINK. Can you form any hypotheses about
the decision process within a society?

You might have sail something like this:

Jndividuals and groups within-a society pursue their own seli-
interests. It is in thke inpterest of every individual to promcte
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ciscrimination in favor of his own age group and other age groups
to which he expects to belong. Each group of individuzls within
the society has a certain amoun: of power The grealer the rela-
tive power of a group, the greater the diserimination in its favor.

A moment's reflecticn on the power structure within societies
immediately suggests two predictions:

1. All societies will tend to discriminate against the unborn. That
is, faced with an overpopulation problem, they will tend to

prefer birth eontrol to increasing the death rate.

The broader the sharing of power within the living society (for

example, the more democratic it is), the greater the discrimina-
tion against the unborn.

The first of these predictions sounds interesting and pro-
voeative, but it is not easy to evaluate. The second, however, can
be examined. A social scientist who did not have this specifc
problem in mind has invented a measure of the demceracy of a
political system and has applied it to some modern political systems.
His results are presented in Table 2.1 along with crude birth and
death rates.

Our model says that relatively democratic countries will
discriminate more against the unborn than will relatively undemo-
eratic countries. This means that we would expect to find that rela-
tively democratic countries had relatively low birth rates and

relatively long life expectancies. Is this the case?

STOP. Think about how yon would decide whether these
data support the model.

One procedure that might have occurred to you is to plot
pairs of observations as we have done in Figures 2.2 and 2.3. In
Figure 2.2 each country is a point. Each country is located on the

figure zccording to the democratic index for *hat country and the
crude birth rate for that country.

STOP AGAIN. What does the model predict about such
2 figure?

the politics of population

TABLE 2.1 Democreey, Birth Rates, ond Death Rates

DEATH RATE
§0-64 Y R.
DEMOCRATIC CEUDE
COUNTRY INDEX BIRTH RATE OLD (MALES)

27.6
Great Britain 236.3 18.:':; i
France 231.4 1’;.9 2o
Finland 229.2 1 .9 ot
Sweden 225.8 . ]1.39 . s
Netherlands 220.9 .4 s
Belgium 214.9 125 0
Japan 212.7 5.0 o
Luxembourg 210.1 1,-'5 i
Norway 209.7 12. ; .8 s
New Zezland 209.4 18‘0 o
Denmark 205.7 .8 o
israel 203.2 2?.9 62
W, Germany 199.4 19.2 o
[taly 198.6 21.4 g
Canada 196.8 19.4 e
United Stafes 190.9 . 94 8
Venezuela 188.3 e =
Austria 186.9 32-3 —
Chile 184.6 22.1 oro
. Ireland 13;?1 _- ) 70
India . ot
Switzerland 169.3 123 28

Mexico 121.9 .

t it ¢ Democraey,” Americon
. Deane E. Neubauer, “Bome Conditions o: C Amer
f’iﬁl‘&:gal Srience Review 61 (iQG’F) 1002-1009. Reprinted with permission

~cording to. our model more democraf:ic countries v.vﬂ.l dls:
criminﬁe more g;;gainst the unborn. Thus a high democratﬁ: 1;1(13:
should lead to a low birth rate. This z'appe_ars to be genera;: ¥y | ];iné
One quick and inelegant way of checl;mg is to draw. a vertlca}r e
through the middle {median) value with re_spect to birth rate. ose
are the dashed lines in Figure 2.2, These lines divide the s;;lacg ilzhat
four rectangular areas. If our model is correct, we shou]Ei thcx e
the points are concentrated in the upper left and 10Wer' r::g : aghesé
If you check, you will find that there are fourteen points 1n ‘
two areas and only Tour peints in the othfar twc.. -
In Figure 2.3 each country is again a point. Here the poin s
are located according to the democratic index fgr that country %rvn_ :
the crude death date for 80—64-year-old males in that eouniry.
have drawn the equivalent dashed lines.
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Figure 2.2: Democracy and birth rates.

STOP. What does the model predict?

Our model predicts that the m i
G ¢ more democratic countries wi
ﬁ;s;nér_l.na_te T.e?ss. agamst' 60—64-year-olds. Thus we predict th;:lﬁ
dog emocratic index will be associated with low death rate. This
es not appear to be true. Our data arrange themselves so that

theIe are exact]y fou] poml:s in eac]. ()f thl ee ()i H 1e (]uad]:anis al'ld
- .
f“-‘e pOlIltS n trhe fou] th

o
.;éf‘OP. (ian you generate any other predictions that might
wrong! So far we have talked mostly about good pre-

dictions, but much of the zart C
. of med : c
finding bad predictions. odel building fies in

have t;ﬁlf; lgast one other problematic prediction oceurs to us. We
ed entirely about age groups and the relatively weak

the politics of populeiion

political position of the unborn. In effect, we have developed the
implications of a pure political rhodel i Which the powerful dis-
criminate against the less powerful. There are other political groups
that are relatively weak. Consider blacks in the United States, who
have, by almost any plausitle measure, less political power on the
average than whites. Thus, according to the model, you would
expect that age-specific death rates would be higher and age-specific
birth rates lower among blacks than among whites. In fact, the
first proposition is true, bui the second is not.

One possible explanation is that this is something unique to
the problems of klacks in America. However, this thought can be
quickly dispelied. Spanish-speaking Americans also have less po-
litical power on the average than do Anglos. Yet birth rates and
death rates are both higk among Spanish-speaking Americans.
Such a situation appears to have heen true historically for many
minority groups within the United States. American society seems
systematically to discriminate against living members of ethnic
minority groups and against unborn children of dominant social
groups. . :

T™us it is possible that our model is simply wrong. One of
the important realities of model building is that not all predictions

3B
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Figure 2.8: Democracy and death reates.

89



s introdustion to speculaiion

are correct. Indeed, as we will suggest in more detail in the next

chapter, although we enjoy being ri i
: g right, most theoret -
ment comes from being wrong. cretical develor

9 THREE RULES OF TH
Thabs B UMB FOR MODEL

Mosigl hmld.ing as you have done it in this chapter is not a novel
ac}:lwty‘ It is something we all do all the time, We speculate about
things thatl happen to us or that we see happening to others. It is
n'ot mysterious, but it probably can be improved by a little .atten-
tion to some elementary rules. In Chapter Three we will suggest
some more detailed rules of thumb, Here we will simply note thres
general .ru]es that we have been using repea‘edly in making th;
speclflatzons in this chapter. They are probakly sensible mueh of
the time, though they are not absolute truths.

Rule 1: Think “Process.” A good model is almast alwaoys
a statement about a process, end many bad modsls fail be-
cause they have no sense of process. When you buid o model,

look at it for a moment and see if <
j e if it hos some stof
process in . wement of

Eramzle

Yo_ur chemistry professor shows up in class but has fergotten to
bring along last week’s homework papers. He apologiz_e,s and you
turn to E}}e person next to you and say, “What can you e\{;)ect from
absent—r?mded professors?” This is yvour explanatory ‘model for
the prolessor’s behavior. This is a common, ordinary, but poor
model. Look aiz it for 2 moment. Where is the nrocess? 6ne way t;)
pqt a process inte the model is to ask why pr;ofessors ere absent-
minded. If you think about it for a moment, you will be able to

think of a numbe i i
profeseore r of processes that might produce absent-minded

M ?del I. Busy people try to devote their limited time to the
things tl"xey consider most important. The profsssor does
not consider teaching important, and so he did not bother
to go by his office and find the homework papers. )

Mocli)fl 2. You become a profassor by learning tc be a good
problem solver. Good problem solving involves almost single-

three rules of ithumb for model building

minded concentration. So the professor accasionally forgets
to do one thing because he is coacentrating on another.

Tke models are different from each other, but each involves
a sense of process, or relationship. One way to te certain that your
models involve a sense of process is to see if you can derive general
relationa statements from them, that is: The greater X is, the
greater ¥ will be. Thus Model 1 contains the following general
relational statement: The busier someone is, the more likely he is
to concentrate on important things. And Model 2 contains this
general relational statement: The tougher the problem and the
harder someone is concentrating on it, the more likely he is to
forget other things.

Rule 2: Develop Interesting Implications. Much of the fur
in model building lies in finding interesting implications &
your models. In the problems associated with this cowrse you
will repeatedly be asked to develop tnteresting implications
from some model. Waether something is considered interest-
ing obviously tnvolves o judgment, but there is o good
strategy for producing interesting predictions: Look fot
notural experiments.

Examyple

An uninteresting prediction from Model 1 would be: Make the
professer value his students more, and he will then hecome less
absent minded. Or from Model 2: Get the professor to work on
eagier rroblems, and he will become less absent-minded These are
relatively uninteresting because they ask us to run an experiment in
a sithation in which we probably cannot.

The way to find more interesting prediciions is to think
about the process involved in each model and then look for natural
instances in which the key variables in the protess vary. In Model 2,
for example, it is not simple to vary the diffictlty of the professor’s
problems, but you can easily find ‘nstances of similas situations
and hence can predict tha: people (business executives, architects,
football coaches) in other occupations that demand concentrated,
abstract thought will occasionally Jorget things, too. Or you can
predict that the professcr will be just as absent-minded whan
engaged in his laboratory research as when he is engaped in
teaching.

Or, for Model 1, ycu cannot easily make the professor value

41



\ introdusction to specudaiion

2

some given class of students more, but you can search for natural
occurrences of this event. For example, if you believe that he
values the students in his graduvate research seminar more than
the students in his freshman introductory class, you would predict
less absent-minded behavior with respect to the graduate students.
Suppose you did make such observations and discovered that he was
equally forgetful in his graduate classes; and furthermore that his
freshmen lectures are well prepared, that he seems to have great
quantities of careful notes, and that he often spends so much time
answering questions after the freshman class that he is late for hiz

next class. You would then be highly skeptical of the truth of
Mode] 1.

Rule 3: Look for Generality. Ordinarily, the more situa
tions a model applies to, the betier it is and the greater the
veriety of possible implications. Finding generality involves
the ordinary process of gemerclizing nouns ond verbs.

Example

Expand “college professors” to “busy people”; expand ‘forgetting
homework papers” to “forgetting anything”, expand “bringing
papers” to “one kind of work.” Finding generality also involves
asking repeatedly why the process we have postulated is true. We
ask: Is there another model that, if true, would inelude our mode
as an implication? That is, we look for a more general model thas
predicts our mode. and other things zs well. Model 2, for instance,
can be generalized to a large family of learning models that can be
formulated to predict what would happen if people learned to be
good social scientists (see Section 2.7) or executives (see Chapter
Six). : ’
From such simple heuristics, a little experience, some playful-
ness, and a bit of luck come good models, and some bad ones. In-

deed, it is the creativity wth which we specify bad models that
leads us to good ores.
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day, 19 2 ?Actually, the process implicit in this model should be :larified some-
what. We are not saying that out of every 100 people there are 70 who are
inherently like us and who could become our friends anq 80 people who are
inherently different from us who could hecome our enemies; and communica-
tion allows us to identify the two different groups. Rether, the model says taat
almost anyone is capable of becoming either a frient or enemy, depending on
whether you commaunicate about your similarities or your d}ﬂ" erences,

3 Note an alternative theory: People on commissions want to have
their reports implemented. They believe (from experience?) that extreme
reports rarely are implemented.

Problems

A Note for Imstructors. The problems in this book are designed to
stimulate thought. For many of the prcblems, espeially those in Chapiers
2 and 8, there are no unique correct answers; rather, the:re are only
thoughtful and nonthoughtful answers, or creative/noncrestive answers.
The amount of written material in the book has deliberately been kept
terse to allow more time for thought. In effect, we postulatz a Gresham’s
Law of Study: Faced with a choice of reading about something versus
thinking about it, people wil' ehoose reading. Reading drives out thinl-.nng.
Reading is a weli-defined technology at which most of us are relatively
competent; it provides easily recognized benchmarks of. Progress apd
completion, and it can be accomplisked with certainty in some easily
predicied time period. i
Reducing the necessary reading time is only part of the solut}on,
though. We also need to make thinking more astractive and rewarding.
One way to do this is the formation of small problem-set groups. Each
group meets outside of class to discuss the problems and ultimately turns

problems
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1 INTRODUCTION

In Chapter Two we asked you to consider which of several models
for the dumb foorball player was “best.” It is a tough question. Pos-
sible complications in evaluating models fill large sections in librar-
ies. This is a short book and, as 2 conseguence, we clearly will
not do justice to the complexity of scientific methodology. As a
further consequence, we are free tc present a somewhat personal
interpratation of the evaluation of models.

The construction and contemplation of models are aesthetic
experiences. Like other aesthetic experiences they become richer
and more enjoyable with an appreciation of their nuances. The
dicta of methodology are nothing more mysterious than rules of
thumb for improving the artistry of speculations. What we present
here are some rather simple points of view about truth, beauty,
and justice that we, and o‘hers, have found helpful in heightening
the pleasures and usefulness of model building in social science.

"2 TRUTH

Some of the pleasures of social science come from the difficulty of
discovering models that are correct. Because this is hard work we
devote a good des) of imagnation and effort to discovering how one
model might be more ecorrect than another. The skills and tech-
nigques we use are similar to thosz of a clever and thoroughly
responsible detective—*‘clever” because we need some imagination
in inventing thecries of what is happening and fitting them to the
faets; “thoroughly responsible” because we need to find not only
one explanation of the facts but the best pessible axplanation
AmMong many.

We ean start by asking how we assess the correciness of any
single model. How do we determine whether a model is consistent
with reality? In order to assess truth value, we must be able to
compare assertions of the model with observations of the real
world. In short, z good model must be testable: it must make asser-
tions that can be verified or disproved.

An introductory social science class was asked to make
models that might explain protests and riots by college students
during the late 1960s and to eéxplain how their models might be
tested.

STOP AND DO IT. Determine what kind of answer you

would give, Make up at least one model; then describe how
you would test it.

Following are three poor answers that were submitted by the
students. Read them critically. Try to figure out what makes them
poor,

Answer 1

Medel. “People resent being told what to do znd will ex-
press this resentment if they get a chance. College students
are told how to run their lives by both their parents and
college avthorities and both parents and authorities use
various kinds of threats to prevent the expression of resert-
ment; the recent change to permissive regulations at colieges
rives students a chance to express resentment.”

How to Test the Model. “Distribute a questionnaire among
college students and ask them if they resent being told what

to do, You could also ask parents if they use threats to con-
irol behavior,”

STOP AND THINE. Can you see what is wrong with this
answer? Ji could be either ihe model, the testing pro-
cedure, or both that are at fanlt.

Although the model in Answer 1 is potentially testable, the
testing procedure is weak. The proposed test is an attempt to
examine the model's assumptions by interviewing the peopie
involved. To test a model you generally want to test the truth of its
derivations, rather than the truth of its assumptions. Assamp-
tions are a part of your model, and you would probably prefer
them to be true rather than false. Our reasons for suggesting
that you test derivations rather than assumptions are mostly
tactical. First, meny good rmodels are based on seemingly unreason-
able assumptions, and we do not want you to reject potentially
fruitful ideas toe rapidly. Second, testing assumptions is likely
to be uncommonly difficult because they are often assertions about

truth

53



the evaluation of speculations

54

things that cannot be observed directly. Third, leaping to test as-
sumptions is likely to kesep vou from trying to figire out what
derivztions the model has. Learn to eXereise the model before you
start “esting it. The trick is to test the whole model, including all
its derivations.

In addition, Answer 1 has lazy testing procedures. The mis-
take is asking the people involved why something has happered.
There is nothing wrong with this as a way of getting some ideas.
But even if all students claim that parents use threats to control
behavior, this does not make the statement true. You must still
find out whether what the students believe (or answer) is the
correct theory. Interviewing is an important technique in research,
but the circumstances under which respondents are good theorists
are limited.

When we look for interesting derivations to test, we note
that the key variables involved in the process are the degree of
threat and people’s sensitivity to the threat. 8o you look for natural
instances in whizh these two key varizbles vary.

Some colleges have strieter regulations and harsher penal-
ties for student infractions than other colleges. The model says that
there will be fewer riots on the stricter campuses. On any given
campus some students are more sensitive to zdministrative threats
than other students are. Students nearing graduation have more
to lose through suspension than freshmen do. Students without
definite career plans and those whe have only marginal needs for
a degree also have less to Jose through suspension. Hence we can
make some predictions about the relative likzlihood that different
students will taks part in riots.

Answer 2

Model. “Pecple become unreasonable when they are fris.
trated. Attempts by college students to make changes at the

college are usually ignored or postponed by college ad-
ministrators.

How to Test the Model. “Examine the record of student
riots on many campuses to see if the mode] is true.”

STOP AND THINK. Can you see what is wrong with this
answer? It could be either the model, the testing procedure,
ar both that are at fault.

The model given in Answer 2 is good, but again the testing
procedure is not. What would you look for and how vyould you
interpret it? There is too little information given to _Judge the
adequacy of the test. A reasonable test of the model might be as
follows: The model predicts that there should be much less studert
unrest ¢n those campuses where student attempts at change were
successful. Examine the recent history of many colleges and divide
them inlo two groups—those in which student attempts at change
were successful and those in which they were not. If the model is
valid, the successful group should have a lower incidence of studert
unrest.

Answer 8

Model. “The taxpeyers make great sacrifices to pro.vide
free education for students. Students, therefore, owe it to
the taxpayers not to abuse this freedom.”

How to Test the Model. *“Find out what percentage of the
state and federal budgets goes to suppart higher education.
Determine if there are other things that taxpayers would
rather spend the money on.”

STOP AND THINK. Can you see what is wrong with this
answer? It could be either the model, the testing pro-
cedure, or both that are at faul{.

Answer 3 is weak or several counts. First, it is obvious that
the test proposed is a test of the model’s assumptions rather than
of its predictions. A more fundamental difficulty is that the model
has no process; it has notning to do with predicting student be-
havior. It is not a statement about how people actually behave, but
rather a statemernt about how people ought to behave. It is not an
explanation of the causes of student nrotest but simply a condemna-
tion of them.

With these comments in mind the student reformulated
Answer 2 as follows:

Model. “The taxpafers make great sacrifices to provide free
education for students. People only value what they pay for.

truth
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Sinee students do mot pay for their education, they are
wiiling to disrupt it by protesting.”

The student also derived some predietions to test the model :

“1. Taxpayers will place a higher value on education than the
people who are getting it and will be more upset than students
when it is disrupted.

2. Those students who are working tc¢ pay for their education
will be much less inclined to participate in dissurbances.

8. Raising tuition so that mare students will be forced tc work
will decrease the number of protest incidents.”

This is 2 very good answar {though this is not to say that it
it necessarily correct). The model is well formulated, and the pre-
dictions are interesting. Testing the first and second predictions is
‘comparatively easy. The third prediction will require some ingenu-
ity to test, since we may have to wait for “nature” to perform the
eXperiment.

There is elaborate debate in the social sciences on the ques-
tion of what it means to say we “understand” or “explain” human
behavior. We do not intend to entangle you in the debate Vou
should know, however, that one sehool of thought equates the ability
to prediet with the ability to understand; according to another
school of thought, prediction per se is less critical. We propose a
somewhat less doctrinaire rule: A model that has empirically eor-
rect derivaticns is better than a model that does not unless you have
other strong reasons for thinking it is unsatisfying. When you
think you understand some type of human behavior but your pre-
dictions keep turning out wrong, and vou keep having to add more
special exceptions to veur model, you should check to see how much
of your “understanding” was only self-delusion.

#.2.1 CIRCULAR MODELS

Think about the following model: When the Rain Dance ceremony

is properly performed, and all the participunis have pure hearts, it
will bring rain. :

STOP AND THINK. Isthis a testable model? Why?

As ordinarily used, the model is not tes_.table. It cannot l?e
disproved. If the ceremony ocenrs and it does rain, then f:he model ;s
verified ; but if the ceremony occurs and there is no _ram, thgn the
model is also verified because we take the lack .of rain as evidence
that some of the participants must have hz.zd e.vﬂ‘ hearts. I\{‘o matbie:i
what happens, the model can account fqr }t; it is alwaysl correc -
because it is cirenlar. For our purposes it is a bad moc'it?] secause i
does not satify the fundamental requirement of testability. .

Circular models can take other forms as Well‘.‘ Consider, for
example, statements of the following general form: I"eople pursue
their own self-interests.” We used such a statement in one of the
models in Chapter Two. There is a rather elaborate hteratt‘xre and
an even more extended history of cocktail-party conversations on
the question of whether this statement is true or false.

STOP AND THINK. What do you believe? How did yeu
decide? What are the issues?

If you answered that the statement is true, you may well
have meant either of two things:

1. Whaiever people do mus: be in their self-interest or they would
not do it. _ - .

2. Models that inclnde a self-interest assumption turn ovt to make
correct predictions.

Either of these meanings is perfectly sensible, but they-* are
fundamentally different. The first is a definition of an observatlon:ju
procedure. It says that we can discover something about a person’s
values by observirg his behavior—if he does ¥ instead ‘of Y, 1't is
probably because he values X more. However, we can easily get inte
trouble if we take this first meaning to be an assertion abm'lt hun}an
behavior ag well, for we will be liable to the circularity of' m_fgrrmg
someone’s values from their behavior, and then predicting the
same behavior from the valies we have just defined. _

The second meaning says that self-intersst assumptu_)nsi are
often useful in our models; they help produce correct predictions.
However, we must he careful that the observational procedures
used to test a model's predictions are carefully specified i.n advance,
for again it is easy ito fall into the circularity of allowing a loose
definition to confirm any possible empirical resilt.
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The possible circularities in either meaning of self-interest

© are, of course, no more defensible than the beliefs about rain and

evil hearts.

8.2.2 CRITICAL EXPERIMENTS

So far we have considered the case of testing a single model. Al-
though such situations arise, we generally prefer to compare altera-
tive models rather than accept or reject a single model. Suppose
we consider the models produced to explein the dumb question in
Section 2.3. What do we need 1o do to examine the comparative
correctness of these models? Recall that we had three alternative

models, each of which was consistent with the observation that a
football player asked 2 dumb question.

Model 1. Reing a good athlete reguires large amounts of
practice time; being smart in class requires large amounts
of study time. The amount of free time is so limited that we
cannot both study and practice well,

Model 2. Everyone wants to feel sueccessful. Achieving

succes: in any one area, for example, athletics, is enough to
make most people content,

Model 8. We tend to be iealous of suceess in others. When
we are jealous of someone, we attempt unconsciously to

lower his apparent success in class by interpreting his ques-
tions as “dumb.”

To choose among different models, each of which explains
the same event, you must find some new question to which they
give different answers. Such 3 question defines a “critical experi-
ment,” that is, an observation that will alow us to choose among
alternative reasonable models. For example, when the foothall
season is over the first model predicts that football pleyers will have
extra time to study and thejr questions will improve. The second and
third models predict that the behavior will be unchanged, since
recognition presumably extends heyond the football season.

STOP AND THINK. Suppose we obtain some new data:
Football season has ended, and the classroom tuestions of

R

fooiball players have improved substantially. Given this
new information, which of the three models is correet?
Why? Why are these new data critical?

Up until now the three models looked equal}y goqd—each
provided a clear explanation of the original observation (the dumb
question). The new data are critical because the three models do
not provide equally good explanations of it. In fact, only Model 1
explains (is consistent with) the new data. Models 2 and 3 are
contradicted by it. )

Another possible critical experiment occurs in schools that
de-emphasize athletics. Suppose that athletic success is 2 matter of
indifference to a student bedy, but schclarly success is valued very
highly. Mcdel 1 predicts that athletes will gtill ask dumb questions
during football season because of the time constraints on them;
Model 2 predicts that athletes will work hard to get their recog-
nition in the academic area and will tand to ask better cuestions
than Model 1 predicted; Model 8 prediets that the questions asked
by athletes would appear better than in Model 1.

‘We have now found two situaticns in which Model 1 mal‘«:es
different predictions from Models 2 and 3. Can we find any situation
that differsntiates between Models 2 and 37

Yes, we can. One possibility is the following: Suppose we
distinguish’ between football players who are easily recognized as
football players (for instance, by the sweaters they wear, by their
size, by their language, and so forth) and other kinds of athletes
(for instance, fencers, soccer players, and so forth) who are not
easily recognized as athletes. Then Models 1 and 2 predict ’c_hat
both groups will ask dumb gquestions; Model 3, however, predicts
that they will not.

So we can construct Table 3.1, Now you ean colleet the ap-
propriate data and decide which model is best (although you may
find that rone of tham is very good).

In order to have a eritical experiment, you need at least two
different models. It is obviously more work to figure out twc possil_)le
explanations than to figure out one, but there are substantial
benefits associated with this extra bit of work. If you have two
possible explanatiors, you will be forced to decide which is better.
You will have to look for some sitwation in which they prediet
different outcomes so that one model may be supported and the
other contradicted. The process of figuring out what migh: be such

truth
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TABLE 3.1 Truth Table for the Dumb Question Models

MODEL 1 MODEL 2 MODEL §

QUESTION Limited Time Need Sueccess Jealousy
Will athletes ask dumd questions
“out-of-season”? o yes yes
Will athletes ask dumb guestions in
schools that de-emphasize athletics? yes no no
Will athletes whe do not look like
athletes agk dumb questions? yes ves no

a critical event will clarify your explanations. You will have to
sharpen the models, define them more precisely, and clarify their
underlying processes before you can discover critical events. Doing
your speeulative thinking in this way will generally help you de-
velop more interesting predictions.

32.8 THE IMPORTANCE OF BEING WRONG

You may have noticzd the difference between the fundamental Jogic
of model building and the fundamenta] logic of debate. The differ-
ence lies in the indispensability of being wrong. That is, having
tried as hard as we can to define a true model, we are then (con-
wary to any reasonably norma)l human behavior) expected to de-
]1ght_ in finding out what is wrong with it. The problem is to avoid
“falling in love” with our own models, or prejudices. We must
evaluate them rather than simply defend them. Most of us have
difficulty doing this.

In our experience there are three major ways in which we
¢an protect ourselves from the insidious tendency to defend, rather
than destroy, models. The first of these is to think as much as
possible in terms of alternative models, We have already suggested
th:at such thinking sharpens the models and defines the kinds of
critical observations to which we should devote our observational
effort. At the same time, it is & powerful emotioral aid. By testing
a_Iternative models-in a critieal experiment, we are, at least in prin-
ciple, guaranteed to have one model succeed as the other fails.

A second way to make the pursuit of truth more possible is
to make if less important. One of the reasons for considering
alternative criteria for evaluating models in social science is to

relieve the pains of failure with respect to discerning truth. Even
if beauty and justice were not important in their own rights, belief
in them would still provide a basis for admitting failures with
respect to the truth criterion. ‘

A fina] protection from the danger of balieving too fervently
in a theory is to ke intellectually plegful. Model building is a serious
pastime with serious consequences. For this reason it should not
be done ‘“seriously.” The importance of the work and our own pride
in it guarantee that we will not ignore information about correct-
ness. Playfulness about ideas in general blurs our commitment o
any specific ones and increases our willingness to recognize when
they arz wrong.

beauty
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3.3 BEAUTY

Truth is an important quality that is emphasized in most treatises
on the evaluation of models. Many people consider it the most im-
portant quality, at least when writing about the activiry of model
building rather than doing it. It is the least ambiguous guality.
But truth is not the sole criterion for evaluating our efforts.

Models are art. Their contemplation should produce aesthetic
pleasurs. Many wise words have been written on the general prob-
lems of aesthetics, and several gifted theorists have described the
importance of beauty in their own work. Such commentary should
be savcred directly rather than summarized. We will simply call
your attention tc three important aspects thst seem significant to
us in our ewn understanding of the pleasures of beauty.

8.8.1 SIMPLICITY

A beautiful model is stmpie. A theory that has a small number of
assumptions is more attractive than one having a large number of
assumptions. For example, suppose we have the map of a village
shown in Figure 3.1. All of the people in the village live along the
shore of the lake, and a visiting anthropologist has noticed that
they can be divided into four groups:

Group 4
Lives on the north end of the lake. A-type people generally travel
clockwise to the store and counterclockwise to the church.
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Figure 8.1: A hypothetical village,

Group B

Lives on the east shore of the lake. B

) -type people generall
11 a counterclockwise direction regard e 2 ! ool

less of where they are going,
Group C

Lives on the south shore of the lake. C-
clockwise to the church and counterclo

Group D
Lives on the west shore of th

1

type people generally travel
ckwise to the store.

e lake. D-type people generally trav
. . . N - e]
1 a clockwise direction regardless of where they are going.

We might propose the ol

lowin £ i
the observed behavior : & model 2 &n explanatlon o

Individvals haye inpate preferences for walking in a clockwise or
counterclockwise directjon Among a group of neighbors these

preferences will be shared. Group A prefers to go clockwise to
shop and counterclockwise to pray. Group C prefers the opposite.
Group B prefers always to go counterclockwise. Group D prefers
the opposite.

Stch a model does, in fact, produce the observed facts as an
implication. Compare it, however, with the following model:

Humans try to accomplish the'ir geals with the ]éast possible effort.

Quite aside from its other attractive properties, the “least effort”
model has the beauty of simplicity.

Or consider the following observation: Most parliamentary
democracies outside the Anglo-Saxon world utilize some form of
preporticnzal representation. That is, the election system is designed
to produce an assignment of parliamentary seats to the various
parties snch that each party has about the same proportion of votes
in parliament as it received in the last election. Most Anglo-Saxon
electoral systems are not systems of proportional representation.
How might we exgplain this difference?

There are many possible explanations involving a variety of
variables, including national character, socioezonomic conditions,
historieal development, class structure, and political matarity. One
simple model, however, is as follows:

Assume that a democratic political system acts to satisfy the
following constraints on the rules that assign seats to parties on
the basis of votes received:

1. The labeis attached to the parties should be irrelevant. No
party should be discriminated against.

2. Party legislative strength should depend only on its voting
strength. It should depend neither on considerasions other
than the vote nor on the way the rest of the vote is distributed
among other parties.

It can be shown that these assumptions imply proportional
representation for any country having more than two parties. For a
country having only two parties (a frequent condition in Anglo-
Saxon countries) the model predicts a large number of possible
systems (including the one observed in the United States and the
United Kingdom). Thus we can predict the relative frequeney of
proportional representation in two-party and multiparty countries
from nething more than the assumption that the system is con-
strained by our two reguirements.?

beauty
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On the whole, the social sciences have had diffieulty in keep-
ing models simpie. Partly, this is because the world is complex but
it is also because we are too close to its complexity; we are fre-
guently overly concerned about the adverse consequences of ab-
straction and nct sufficiently attentive to the elegance of simplicity.

We can list a smal) set of precepts for increasing the simplicity of
speculations:

1. Do not try to say everything you know every time you speak.
Some things will be oritted. This is in fact your geal

2. Do not worry about counterexamples to your assumptions. The
object is to interpret behavior, not to describe it.

3. Remember your listeners have Jess time to devote to this problem
than you do, and they may not bs too much smarter than you.

8.8.2 FERTILITY

A beamtiful model is fertile. 1t produces a relatively large number

of interesting predictions per assumption. For example, think about
the following model :

When Mr. Jones is angry, he kicks his cat.”

The model is not very attractive because it is too limited. It applies
only to one person (Mr, Jones) ; even so, it only describes his re-

action to one kind of emotion (anger) and to one kind of being (his
cat). A more fertile model would be:

People kick pets when they feel bad.

This medel applies to more beople, more kinds of emotions, and

more kinds of animals. It is stil) Hmited to animals though, A st}
more fertile model would he -

Jnhappy people vent their feelings on objects that cannot retaliaie,

This is obviously a more fertile mode] than we started with. Tt pro-
duces a wide variety of specific predietions—for example, the con-
ditions for wife beating. )

To be fertile a mode] must be general. As we suggested in
Chapter Two and further ilustrated here, the problems of gener-

§
|

ality are susceptible to some elementary devices that shou}d not be
secrets. They involve nothing more profeund than using your
knowledge of language to make both nouns and verbs somewhat
more general. For example, assumptions in a model are oft:en
stated as sentences in the form: A person of type P will do bei.r,cwwr
B in sttuation S, Thus: Little men often start an argume_nt in the
presence of a big man. We wish to make this assumption more
fertile by making P, B, and S more general. We look for nouns
and verbs that include our original nouns and verbs as “special
cases.” .

Consider the following development of our original state-
ment:

little men often start an argument in the presence of
big men.

ﬂitt]e people often start an argument in the presence
of big people.

Little people often are verbally aggressive in the presence
of big pecople.

Pyeople who are physicelly disedventaged ofien are verbally
aggressive in the presence of physically rdvantaged people.

Among people, inequalities in oxne domain lead to aggres-
sion in another.

The device of substituting more general words has helped us to
build a more general medel. )

' This specific chain is not the only possible way in which the
original observation could have been made more fertile. But from
an original, very narrow assertion, we now have another rather
general addition to our “theory” of aggression. It predicts, for
example, that &z person will be more sharp-tongued abcut intellectual
matters in the presence of others who are sexier than he (or she)
than in the presence of cthers who are about equal in sexiness; and
that a person will be more aggressive sexually in the presence of

5ecmty
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3. Time-related occupation

others who are intellectually more adept than he {or she) in the
presence of intellectual equals,

We find fertility alse by lookirg for a more general model, 3
process that implies our first set of ideas. For exXample, supposa
we have confidence in the truth of the followirg mode;:

Commuters choosing between alternative weys of getling to work
will give strong prefersnce to the fastest mode of transportation

This model has some important implications (deductions) about the
possibility of ever getting commuters to give up their cars and use
public transit. But it is a very restricted model. It only applies to
certain kinds of deeisions (What kind of transportatior should I
use?) by certain kinds of people (eommuters), So we work back-

er we can find a more general model that
implies this model as one of its deductions as, for exampls:

People try to minimize the amount of time spent on unpleasant or
unproductive activities,

This second model clearly has the first model as one of its
deductions (if we assume that commnting is regarded a5 an un-
pleasant or unproduetive activity). But is it otherwise fertile?
To check its fertility we ask if it can make interesting predictions

about the world., ¥t can. If the secondé model were true, it would
imply :

I. In urban areas where walking is regarded as 2 means of getting
between two points ang hence as unproductive time, people wil
make straight-line paths; in parks, on the other hand, where

walking is an erd in itself, the paths People make will tend 1o
meander.

2. If low speed limits are posted in a scenic ares, they will tend to

be ignored by Jocal residents, wha have lezrned to take the
scenery for granted and to view travel as just g means of
getting around; tourists, en the other hand, who find the view
pleasant and broductive, will obey the speed lmits.

al specialties should arise in societies
whose people are described by this model. These wil inelude
inventors who try to discover faster ways of doing things:
efficiency experts who try to find faster ways of producing the

inventor's products; and finally adverti;t‘,ing_ men _Who write
jingles about the *“new, time-saving miracle ingredient, Super
XZ Phas.”

3.3.8 SURPRISE

A beautifu. model is unpredictable. It produces some intex;si;.:;g
implications that are surprising to us and that are not 1mm'e 1as s)i
obvious from the assimptions. Suppose, .for example, that eny yof
tem of international relations must satisfy these four axioms
alliance:

Friends of my friends are my frien('is.
Friends of my enemies are my enernizs.
Enermies of my friends are my enemijes,
Enemies of my enemies are my frien@s.

LTl ol o

Assuming that such 2 tendency toward consistency holds and tl;z:
each couniry has feelings about every otl}er coun'try, what are ¢
possible patterns of alliances within an international system con
sisting of 50 countries?

STOP AND THINK ABOUT IT. Can you predict the pat-
tern of alliances from this set of assumpiions?

In fact, it can be shown.that according :l:o this model tier;
are 562,949,953,421,312 possible patterns of alllapcgs. B.utleac T}c:
them is characterized by cne simple property'—ft is .bzpo ar. re
model predicts that the world will always be dw-xded }nt_c: no moue
than two groups of countries. Bach of the c_:ou_ntrlas within a glé"lo )4
will be a friend of every other country within that group an ]:m
enemy- of every country in the other group. (.The model may : 1-?;
come sligh:ly more hopeful if you note tha:t included ayl?r‘;gl
552,949,953,421,312 possibilities is one in \_vhmh all countries e o}ng
to the same group and are friends—that is, one of the two bipolar

groups has no members.) Thus polarization in a system of inter-

national alliances can be derived from what appear to b_e rather
innocuous assumptions. The model has the beauty of surprise,
Or consider the following model:

beauty
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Suppose we have a society with two clans (A and B). A is much
larger than B. Intermarriage between the twao clans is discouraged
but occurs at a rate that is proportional to the frequency of
contact. Contact between the two clans is limited but oceurs at
a rate that is proportiona) to the product of their relative sizes
(that is, [size of A] x [size of B]). Children whose parents are
both from the same clan also belong to that clan, Children whose
Parents ere from different clans are raised as members.of (an B,
Birth rates are the same in ezch clan,

What can we expect to see happen over time ?

implications of such a model? What about future marriage
Ppatterns or the relative growth of the two clang?

You might have noted the following interesting, possibly

nonobvious, implications of the model:

1.

2.

Clen B will grow larger over time. In faet, Clan A simply will
grow smaller and smaller unti} it vanighes.

The proportion of marriages within each generation that zre
interclan (that is, that involve spouses who are from different
clans) will increase up to some point and then detrease. That
point will be reached when the two clans are equal in size.

The proportion of Claa B members who are involved in inter-
clan marriages will be relatively high early in the time period
studied but will decline steadily thereafter. The proportion of
Clan A members who will be involved in interclan marriages
will be relatively low early but will rise steadily later. At the
same time, the proportion of members of Clan B who will have
one parent from the other elan will be relatively high early in
the time period but will decline steadily later.

All of these phenomena are true regardless of the degree of
limitation on contact between the clans or on intermarriage (s0
long as some sceurs). However, the rate a: which changes take
Place depends on the contact and intermarriage rates,

STOP AND THINEK. Go back over the model and the

.

derivations, See if you can reconstruct how they were

derived. Can you discover any others? Can you think of
any possible applications of such a model? [s there any
similar situation in our socdety?

The description of a society with Clen A and Clan B is an
abstract description, but it is not completely unrelated to soz;:ee
real world situations that might ha}vg oceurred to you. For'eican'gog
suppose that there were two religious groups in a.somebytween
instance, Catholic and Protestant), that mtermzftrrlage etwe
them was discouraged but did oceur, that t.he chﬂdrer} §temm}ng
from a marriage between members of the different re]1g19nst“ere
raised mostly as members of on: of the groups (for ing arlllce,
Cathclics), and that that same group was initially much smaller
then th;g:h:;- even more profound example, suppose tl.xat there
were two racial groups in 2 society (say, black and'W}ute), tha:l',
intermarriage between them was discour_aged but did occur,t az};
that the children of racially mixedb?la]r:;ages were defined to be

e of the ups {say, black). _
IHEInbeg]Sazi (;I;? these caig seems close enough to our abstract medel
to suggest that the surprises of the model may even be related to
potential surprises in the world of our own experience. )

Finally, consider the following examl_natlon of the conse
quences of parental preferences for male babies:

Suppese
that ezch couple agreed )
(knowing the relative vahe of things)
to produce children
(in the usual way)
until each couple had
more boys
{the ones witk penises)
than girls
(the ones without).

And further suppose
that tke probabil:ty
of each coupling
(technical term)
resnlting in a boy
(the ones witk) -
varies from couple to couple

beautly
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but noi from coupling to coupkng
for any one couple.

And

{we still have a couple more)
that no one divorces

(an Irish folk tale)
or sleeps around

(a Scottish folk tale)
without precautions

(2 Swedish folk tale).

And

that the expected sex
(technical term)
af a birth
if all eoupes are producing equally
is half male, half ferrale
{though mostly they are one or the other).

Question:

(Are you ready?)
What will be the ratio
of boys

(with)
io girls

(without)
in such a society?

Answer;
The sweet iruth is
(given the supposings)
that we end up with
riore girls
(without)
than boys
(with).

(That’s beauty, baby.)

STOP AND THINK. The conclusion is that thers will be
more girl children than boy children despite the explicit
contrary desire. In fact, there will be more girls than boys
because of the contrary desire, Try to figure out why this
is true if you ean. It is not tricky, but it is difficult.

-
{
!

Think about possible birth sequencés that might oecur in the
absence 0f any desire to regulate the sex ratio. For example:

LM, MM MMM MM,
2. »REFF,F,F B, T ...
3. M\FFM,F, M,|F,M, F, .,
4 FMFE M,F,MFEFM,.

5 F,F,F, M, M, M, M, M,..
6 MMM F, F,F,FF,..
7. and so om.

In the absence of any general decision rule, all possible se-
quences can occur up to some point at which individual couples
stop having children. But once you adopt the rule “stop having
children once boys outnumber girls”” you produce a surprising
result. Sequences in which males might dominate are cut off early
(many of them after only one child). Sinece the mode! assumes
variation in the propensity of coupes to produce hoys or girls,
those couples whe are more likely to produce boys tend to have
smaller Zamilies than other couples. Thus the result is that society
ends up with more girls than boys, while most eouples end up with
more boys than girls! General theorem: Simple rules sometimes
have surprising consequences, and justice is sometimes served by
mistake.

One thing that may have occurred to you is that the unpre-
dictability of many models comes primarily from the fact that they
are stated in a way that allows for some relatively powerful tools
of analysis. Perhaps, surprisingly (!}, precision and surprise go
hand in hand. So long as we are restrizted to the analyticz] language
of everyday discourse, the beauty of surprise is largely denied us.
We are limited to the less pleasing device of saying outrageous
things that may surprise others. By using sorie analytical power,
however, we can shift to the beauty of discovering an unanticipated
implication of an ordinary set of assumptions.

We can illustrate the reality of the advantages of even very
elementary technical precision by a simple example pointed out
originally by Bertraud de Jouvenal. It involves one of the most
brilliant of modern philosophers, Jean Jacques Rousseau. His writ-
ings heavily influenced both modern political thought and modern
political institutions. One of his concerns was population problems.

- beauty
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He formulated a simple model of population growth for eighteenth.
century England. His model contained three assumptions:

1. The birth rate in London is lower than the birth rate in rural
England.

2. The death rate in London is higher than the death rate in rural
England.

3. As England industrializes, more and more people leave the
countryside and move to London,

SrOoP AND THINK. Assume that 2Il three of these as-
sumptions are troe and will continue o be true over a long
period. What will happen to the fotal population of England
over time? Will it increase? Decrease? Wohble?

Rousseau reasoned that since London’s birth rate was lower
and its death rate higher and since rural people continued to move

there, that the population of England would eventually decline to
Zero.

STOP AND THINK. Is Rousseaw’s conclusion correet?
Does it foliow his three assumptions?

Rousseau was a brilliant phiosopher, but he was unacous-
tomed to thinking in numerical terms. This particular problem
needs numerical thinking. As de J ouvenal has observed, Rousseau's
derivation is false. To explain why itis false we need to define some
quantitztive concepts. “Birth rate per thousand” can be defined as
the number of children that would be born t¢ 1000 tyrical people
during one year. Thus if the birth rate is 35, we know that g city
with 1000 people in it would have 35 new children during the year,
and a eity of 100,000 would have 3500 new children. “Death rate
per thousand” can be defined as the number of deaths that will
occur ariong 1000 typical people during one year.

If the birth rate is 35 and tie death rate is 2(, then the
population is increasing at the rate of 15 people per 1000 (1000 at
the beginning of the year =+ 35 new children — 20 deaths — 1013
people at the end of the first year; 1030 by the end of the second;

1046 by the end of the third; and 2000 after about 45 years). _So
long as the birth rate is greater than the death rate, population
will increase. If the differences between the two rates is iarge, then
population will grow rapidiy; if the difference is small, then popu-
lation grows slowly. .

Now consider Rousseau’s model. Suppose that the birth rate
in rural England were 35 and the birth rate in London were only 30.
Thus we satisfy Bousseau’s first assumption. Suppose the death rate
in rura! England were 20 and the death rate in Londen were 25.
This satisfies his second assumption. Suppose that his third assump-
tion were also true, Now what happens? The rate of popula.thn
growth in rural England would be 15 per thousand (35 — 20 = 15_ 1
and in London it would be 5 (30 — 25). Thus Rousseau’s predie-
tion is incorrect; the English population would continue to grow. It
is true that the population of London would not increase as fasf. as
the rura) population, but it would increase—it must do so provided
the birth rate exceeded the death rate.

The result is not surprising psrhaps, but it would have sur-
prised Rousseau (and, in our experience, most people‘). What ap-
peared ‘o be obvious turned out to be not only not obvious but also
not true. By using some analytical power we discovered an un-
anticipzted implication of an ordinary set of assumptions.

Thus we add one final precept on the production of be?,uty:
Play to your analytical strength. Do not be afraid of.twistmg a
phenomenon around a bit to make it fit into an analytical scheme
that can derive some implications for you. Do not hesitate to look
for phenomena that can be examined usefully with the models a:,nd
techniques you have. The warnings you have had aga'nst letting
technigue dominate substance are zll right in their place. Here,
however, they usually seriously underestimate the importance of
beauty in social science.

fustice
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8., JUSTICE

Not only should we like to be correct and beaitiful, but we should
also like to be just. We should like to be able to say that our models
contribute to making better, not worse, worlds. The idea is a qua@nt
and complicated one. As ir the case of truth and beauty, a majer
consideration of the concept of justice is beyond the scope of both
this bock and these authors. All we will attempt to do is to remind
you of the importance of justice in the construction of social science
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theory and to outline some possibe elementary approximations to
its pursuit.

Like truth and beauty, justice is an ideal rather than a state
of existence. We do not achieve it—we pursue it. In this pursuit
we actept some responsikbility for tae social myths by which we BLve.
Our models are not neutral, They establish our percsption of the
worid, and they condition our atlempts to act. We use them to
describe others as well as ourselves. Though we need ‘o be suitebly
humbie about the prospeets for Justice and our contributions to it,
we do not need to be shy about trying to pursue it.

Suppoese, for example, that a nation contains pecple from
two different cultures and that one of the culture groups makes tp a
clear majority of the porulation. Members of the minority culture
do no> do as well in school as members of the majority culture.
Their grade averages are lower, and they are less likely to go on to
college and graduate school. Suppose some social sciertists observe
the situation and come up with two possible explanatory models.

Model 1. The two cultures are quitz different from each
other. They have different habits of speech, different home
circumstances, and differen: values. Schools are controlled
by the majority culture and correct education is defined to
be consistent with the values and habits of the majority
culture. Thus the poor school performance of the minority

students is due to judging members of one culture by the
standards of another.

Model 2. Members of the minority culture are inferior to
members of the majority culture. They do badly in school
because their average intelligence is inherently lower.

When the two mocdels are evaluated on the truth eriterion,
the results are sometimes ambiguous. 1Q tests given to members of
each culture may indeed show that members of the minority heve
lower average stores, but the tests were desigmned by the majority
culture and embody its values and language habits. It is in fact
quite diffieult to judge the comparative truth values of the two
models.

The justice implications of the two models are radically dif-
ferent, however. Government policy based on Model 1 would con-
centrate on new technigues of schooling, better early education, and
multicultural education. Government policy based on Model 2 might

simply be that sinee the minority is inferior, there iz nothing o
be dore other tkan creating enough simple, menial jobs to keep *he
minority emploved.

Independent of the truth value of the two models, they have
quite different justice values. They produce different actions, znd
the social consequences of those actions do not depend entirely on
the degree to which the models are correct. Nor is this problem
solved in any significant way by combining our alternative models
to produce a more correct one. Correctness is not the problem here.
In 2 world in which we never have complete knowledge two equelly
correct models may have radically different action implications. In
the present case Model 1 is better than Model 2; it leads to better
behavior.

The proklems of justice in models of social science are no
where more conspicuous than they are in our models of individaal

human behavior. These models are the myths we use in dealing with _

other people and with ourselves as well, If the models impu‘te Tn-
attractive features to people, we are likely <o do the same in our
ordinary life.

Consider, for example, the following model of interpersonal
behavior:

Power is the ability to induce other people to do something you
want in & sitfuation in which they would not ordinarily do what
you want; and the ability to do what you yourself want in a
situation in which other peope want you to do scmething else,
Human beings aspire for power and direct their behavior pri-
marily toward gaining a favorable power balance with respec‘_c to
other people. Power i8 secured by offering resources, or promises
of resources (for instance, support, money, respect) in exchange
for acquiescence.

Such a mode] has some interesting features. It is simple; it pre-
dicts some important aspects of behavior. Bat it makes a series qf
predictions about human behavior that are unattractive as a basis
for dealing with other people. For example, it predicts that:

Most faverable statements made in an interpersonal situation are
probably lies. This is particuarly true of statements reporting
supportive behavioral intentions or positive feelings with respect
to other people. The probable truthfulness of an insult is much
higher than the probable truthfulness of praise.

justice
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Inscfar as we come to believe such a series of assertions, we almost
certainly make our daily life less pleasant and ourselves less attrac-
tive as human beings.

Consider similarly the following assertion common fo a
rather large number of models of individual behavior:

Adult human behavior is understandable in its basie forms as
stemmirg primarily from experiences of early chiidhood.

Such an assertion seems eminently plausible. it may even be
true. Yet, if believed, it has at least two curious side effects. First,
it leads parents and children to believe that parents should accept
primary credit (and blame) for a child’s beliefs, character, and
general intellectual ancd moral performance. Schoo report cards
become more important o parental self-respect than to the child's;
parents are valued in terms of their children’s behavior. As a con-
sequence, parent-child relations combine the worse features of
juveaile blackmail (children threatening to behave in such a2 way
that parents will lose respect) and parental repression (parents
determined to manage their children)}.

Second, belief in the mode! seems likely to create a retro-
spective and static bias in personal self-analysis and development.
Individuals who believe the “formative years” hypothesis seem quite
likely to consider the problem of personal identity to be a problem
of discovering a preexisting real self rather than one of eresting
an interesting self. The idea of discovery is biased against zdult
change, A person who believes his basic character has been formed
at an early age can have little serious expectation of being abe to
modify his style of life as an adult. He is protected by his model
of personality development from the dangers and pleasures of con-
tinucus personal change.

Consider finally the following assertions, whica form a part
of a relatively large mumber of familiar models of individual
behavior: :

Things zre not what they seem. Human beings are guided 5y a
number of unconscious motives that affect their behavior in
subtle ways,

Such assertions seem reasonable. They may be true often
enough to warrant consideration as useful models of human be-
havior. What makes them unattractive from the point of view of

o

justice is the basic ambiguity a belief in them introduces with
respect to human action. We are led to ask: What does he reclly
mean ' Indeed, we are led to ask: What do J really mezn? By intro-
ducing substantia] elements of affective ambiguity into interper-
sonal communications, we undermine trust as a basis for dealing
with people. We each become a little more paranoid.

What do | mean
When I say
I love you?

Is it a convention,
Like “Gooed morning”?
Or “How are you?”

Or a waga
That you earn
‘With praises, or money, or smiles?

Or a cover

For my distaste
Meant o conceal it,
Barely?

What do [ say
When I mean
I love vou??

1t is not easy to define a simple set of rules by which we make
life better through specalation. Certainly the injunction to seek
justice demands more than that we merely dress our prejudices up
and call them theories. It requires some subtle choices between
interpreting behavior offensively in order to change it and inier-
preting behavior positively in order to provide a new perspective
for ourselves. It requires a sweet appreciaticn of the limitations of
human wisdom. We are probably incapable of meeting the demaads
of justice; but hetter worlds are made by elementary attempts.

In partizular, we may want to ask ourselves about any
proposed model;

If we come to accept this model as a good interpretation of
behavior by individuals, grougs, or institutions, wil our own be-
havier become more human and our commitment to each other
more profound ?

juatice
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.6 THE SEARCH

That, in brief is something of the nature of the search for truth,
beauty, and justice. It involves a continuous interplay among the
real world, the world of aesthetics, the world of ethics, and the
model world. To make a speculation about human. behavior you
begin by working backward. You explain an observed fact by
imagining what kind of process wouid, if it were true, produce such
a fact. Then you assume your imagined process is correct and
infer some additional facts that should be chservable, Then you
check those predictions in the real world. Ai the same time, you
assess the justice and the beauty of your speculations. At this point
you usually have to start over again.

Such a description, of course, makes the procedure sound
much more orderly than it is. The previous paragraph is, in fact,
a model of model building rather then a description of it. It avoids
mentioning the many complications in imagining processes and in
comparing truth, beauty, and justice. As yYou come to appreciate
the model, you will also come to apyrreciate both the complications
and the interesting idiosyncracies thzt distinguish individual artists
and specific performance within the general frame and to develop
your own style in such a2 way that both the tompositicn (model)
and the individual performer (you) are recognizable.
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Notes

13t should be noted that most stadents of glection systems would
probably argue that the electoral system affects the number of parties at
least as mmuch as the number of parties afferts the electoral system.

21t may have oeccurred to you that one of the persistent_ sources of
problems with respect to justice arises from the variety of posslble models,
Thus amateur psychologiste can select among the alternative models and
choose the model tha: places them in a2 favorable light relative to the person
behaving, as: “You are being defensive” ¢r “You are only playing a game
with me.” This can ke an easy way to make your friends uncomfortable, but
we do nol consider it an interesting or productive use for models in social
science.

Problems

1. A simple childhood theory of persomality says that a person’s basic
persenality and character are formed between the time he is born
and age five and that this basic personality and character remair
substantially unchangeable for the remainder of his life. A simple
conditioning and growth theory of personality says that a person’s
basic personality and character are formed continuously by his daily
experience. Hence, he may change over time in response to changing
environment, and it is possible to cnange adult personality and be-
bavier radically. :

(2) Make up two facts (that is, derive two specific predictions)
that, if they were true, would tend to confirm the childhood
theory.

(b) Make up two facts that, if they were true, would tend to con-
firm the conditioning and growth theory.

(e) Make up z critical fact that, if it were true, would simultane-
ously contradict one theory and support tae other. It should be
2n observable fact in 2 natural sxperiment.

(d) Examine the relative justice of the two theories, assuming
they are equally correct.

2. It has frequently been observed that students coming into a lecture
hall will tend to fill up the rear of the hall first. Here are two possible
explanatory precesses that prediet this kind of behavior.

Process T
People try to minimize effort; having entered at the rear of the
hall, they sit there rather than walk to the front.

Process IT

General studen: norms say that it is undesirable to be deeply in-

volved in school work. Sitting in front would digplay interest in the

class, whereas sitting in the rear displays detachment.

(a) Make up two faets (that is, derive two specific predictions)
that, if they were true, would tend to support the model in
Process I. Then do the same thing for Process I1.

problems
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