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Chapter 1

DOING T{HAT COUBS T{ATUR,AI,LY

Humans  an t j - c i pa te ,  ge t  ready ,  p rePare .  I ' l l  g i ve  a

few examples of  ways we do that .  The examples wi l l  g ive you

a fa i r  p ic ture of  what  th is  book is  about .  The "Chief

Points"  a t  the end of  th is  chapter  wi l l  en large the

pic ture.  The f i rs t  examples here may not  sound much l ike

soc ia l  sc ience ,  bu t  be  pa t i en t i  I ' l l  ge t  t he re .

Getting Ready: Some ExamPles

t .  t falking downstairs. When you walk downstairs,

your  foot  doesn ' t  grope about  randomly.  I t  swings forward

the r ight  amount  to  f i t  n ice ly  onto the next  s tep.  When you

lower  you r  body  to  tha t  s tep ,  You  don ' t  j us t  re lax  a l l  you r

musc les  and  l e t  you rse l f  f a l1 .  You  l ower  you rse l f  r a the r

quick ly  about  the r ight  amount ;  thenr  € ls  your  toe s ignals

contact ,  your  muscles s low the fa l l  and begin to  take some
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of the weight of your body. Then the heel of your foot

touches,  and you sh i f t  your  weight  to  that  leg.  The other

leg re l inquishes your  weight  and begins to  swing forward for

the next  s tep.

The leg swings forward in  accurate ant ic ipat ion of

the p lace the toe wi l l  encounter  the s tep.  Some muscles

contract  and others lengthen in  accurate predic t ion of  the

momentum with which the body wil l  come down upon the heel.

And so on.  We use memor ies of  many descents of  s ta i rs  in

the past ,  and we d iagnose the present  s j - tuat ion in  f ract ions

of  a  second wi th  sdnsory feedback f rom toe and heel  and the

k inesthet ics of  momentum. Most  of  that  accurate predic t ion

and action occurs without conscious thought. We become

suddenly  avtare that  we are act ing f rom predic t ion,  however ,

when we go downstairs in the dark and encounter one more

step than we thought was there.

2. Getting to the grocery store. When we go to a

grocery s tore for  the f i rs t  t ime,  we put  in to memory a map

of  i ts  locat ion.  We predic t  that  i t  w i l l  be there

tomorrow--barring signs to the contrary (such as "Going Out

of  Business")  or  acts  of  God.  Reading our  menta l  hdP,  we

predic t  that  turn ing le f t  as we leave the house wi l l  get  us

to the grocery,  turn ing r ight  wi l l  not .  I t  works every

t ime .

3. Gett ing enough l ight. Some people study the

behavior  o f  e lect r ic i ty .  Some people manufacture coPper
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wires,  and other  people manufacture cot ton s t r ing.  We hear

about  (and remember)  some of  what  those other  people have

Iea rned  and  done .  I f  we  a re  bu i l d ing  a  house r  w€  can  use

that  knowledge to ant ic ipate having l ight  a f ter  sundown.  We

wire the house wi th  coPper  wi res,  not  wi th  cot ton s t r ing '

even though st r ing is  cheaper .  We predic t ,  ant ic ipate,  that

the sun wi l l  go down every day,  that  we wi l l  o f ten want

l i gh t  a f te r  sunse t ,  t ha t  copper  w i res  w i t l  ca r r y  e lec t r i c i t y

f rom the generator  to  the l ights  and back again,  that  cot ton

s t r i ng  w i l l  no t ,  and  tha t  t he  e lec t r i c i t y  w i l l  make  the

t i gh ts  g low .  I t  wo rks  a lmos t  eve ry  t ime .

No t  a l l  peop le ,  o f  cou rse '  sa t i s f y  t he i r  des i re  fo r

I i gh t  a f te r  da rk  w i th  e lec t r i c  l i gh ts .  Some use  f i r es ,  some

cand les ,  some o i l  l amps ,  some ke rosene  lamps .  Some go  to

bed at sundown. To get what we wantr w€ make use of what is

handy in  the envi ronment  whi le  at  the same t ime not  making

i t  hard for  ourselves to  get  o ther  th ings we want .  We don' t

use e lect r ic  l ights  i f  we don' t  have enough money le f t  for

them af ter  buy ing food.  Those choices,  too '  requi re

predic t ing,  ant ic ipat ing,  get t i -ng ready,  prepar ing.

4. Risky decisions. If  you want a group to come to

a  r i sky  dec i s ion ,  you  w i l l  a lmos t  a lways  ge t  g rea te r

r isk- tak ing i f  you both (1)  choose ind iv iduals  to  be members

o f  t he  g roup  who  a re  w i l l i ng  to  take  a  r i sk  and  (21  l e t  t hem

talk  about  what  might  be the best  dec is ion before they make

i t .  M c G r a t h  ( 1 9 8 4 ,  p p .  8 0 - 8 3 )  h a s  g i v e n  a  b r j - e f  b u t
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elegant  summary of  the research on the mat ter .  In  the

Un i ted  S ta tes ,  t he  " r i sky  sh i f t [  i s  a  re l i ab le  phenomenon

even when the group is  composed wi thout  f i rs t  ascer ta in ing

whether  the members are wi l l ing to  take a r isk .

The  k inds  o f  r i sk  taken  i n  a  " r i sky  dec i s ion "  can  be

var ious:  the mater ia ls  needed to carry  out  a  p lan might  not

be easi ly  avai lab le or  i t  might  not  be c lear  whether  the

ava i l ab le  ma te r ia l s  a re  the  r i gh t  k ind ,  i t  m igh t  be  ha rd  to

judge whether  the sk i l ls  o f  the persons avai lab le are

adequater  the p lan might  be hard to  defend to  the boss,  i t

might  be hard to  est imate undesi rab le s ide ef fects ,  and so

O D .

The theory goes l ike th is .  Amer ican cu l ture imbues

most  of  i ts  members wi th  a h igh va lue for  tak ing r isks in

many  k inds  o f  ac t i v i t i es ,  t hough  o f  cou rse  no t  i n  a l l .  I f

the act iv i ty  about  which you want  a group decis ion is  one

for  which the cu l ture urges tak ing a r isk ,  most  members of

a lmost  every Amer ican group wi l I  fee l  the urge.

Never the less ,  t ak ing  a  r i sk  i s  i ndeed  r i sky ,  and  a t

f i rs t  some members wi l l  be caut ious i  for  them, other

cr i ter ia  about  the decis ion wi l l  outweigh the at t ract iveness

of  the cu l tura l  norm for  r isk- tak ing.  But  those members

wi l l  d iscover  dur ing the d iscuss ion that  they wi l l  have the

support of most other members of the group if  they adopt a

pos i t i on  o f  r i sk  c lose r  t o  the  cu l tu ra l  no rm,  and  they  w i l l

hear  in format ion and argument  that  they can use to  bols ter
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thei r  sh i f ts  toward the r isky decis ion.  They wi l l  hear  more

informat ion and argument  in  favor  of  r isk  than against  i t .

The apparent  readiness of  o thers to  take a r isk  and the i r

reasonj .ng about  i t  w i l l  make the r isk  seem less r isky.  The

wi l t ingness of  members to  jo in  in  carry ing out  the decis ion

increases as they get  c lues to  the commitment  of  o thers

du r ing  the  d i scuss ion .

Even members in i t ia l ly  very eager  to  take a r isk  may

f ind more suppor t  for  the i r  pos i t ion than they had

ant ic ipated and wi l l  be able to  mainta in the i r  pos i t ion or

even move i t  s t i l l  far ther  toward the r isky decis ion.  The

"r isky sh i f t "  o f  the members is  not  caused by the bare fact

o f  t he  g roup ' s  d i scuss ion .  I t  comes  abou t  as  the  d i scuss ion

helps members to  f ind a dec is ion that  is  a  best  match to  the

degree of  r isk  they want  to  take and a lso to  other  features

of  the act iv i ty  that  they want  to  opt imLze.  You can

predic t ,  in  sum'  a r isk ier  dec is ion than you would get  f rom

a secret  vote wj - thout  d iscuss ion i f  you fo l low the two

ru les :  (1 )  Choose  members  who  a re  w i l l i ng  to  take  a  r i sk  and

l2 l  le t  them ta lk  about  the i r  dec is ion before they make i t .

Your  predic t ion works,  by the way,  on ly  because the members

of  the group a lso make predic t ions.

5. Reducing turnover. Maybe you run a comPany with

a hundred (or  a  thousand)  employees,  and you f ind i t

expensive or  d i f f icu l t  to  predic t  operat ions because of  the

rate of  turnover  among your  employees.  Cot ton and Tut t le
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(1986) ,  i n  t he i r  me ta -ana lys i s  o f  many  s tud ies ,  have  g i ven

us a long l is t  o f  var iab les that  showed some connect ion wi th

rate of  turnover .  Some var iab les,  such as educat ion and the

employee's  percept ion of  the avai lab i l i ty  o f  o ther

employment ,  showed posi t ive re la t ions to  turnover .

Employees wi th  more educat ion,  for  example,  were more l ike ly

to leave af ter  shor ter  tenure.  Other  var iab les,  such as the

presence of  a  union,  unemployment  rate in  the region,

sat is fact ions of  var ious sor tsr  d9€,  and the degree to  which

an employee's  expectat ions had been met ,  showed negat ive

re lat ions.  Cot ton and Tut t le  l is ted many more re levant

v a r i a b l e s .

Maybe you would l ike to reduce the rate of turnover

in  your  company.  You might  under take to  a l ter  jobs and

procedures to  increase the sat is fact ions of  the workers and

the degree to  which the i r  expectat ions are met .  You might

inv i te  a union to  establ ish a local  chapter .  When the

oppor tuni ty  ar ises,  you might  h i re  o lder  workers wi th  less

educat ion.  You might  hope for  an economic depress ion that

would increase unemployment  and decrease your  workers '

percept ions of  o ther  avai lab le work.

What the Examples Illustrate
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Whether  or  not  you are a soc ia l  sc ient is t '  you may

s - l f  r  'We  know a l l  t ha t .  Why  say  i t  aga in? "  We l l ,  some

soc ia l  sc ien t i s t s  know tha t ,  and  some don ' t .  Some w i l l

wonder  what  walk ing downsta i rs  has to  do wi th  genera l iz ing.

Some bel ieve that  genera l rz |ng is  a  mat ter  o f  sampl ing and

tests  of  s tat is t ica l  in ference.  They bel ieve that

genera l iz ing is  a  mat ter  o f  reasoning f rom the par t icu lar  to

the genera l - - f rom some observed cases to  a larger  number of

not -yet -observed cases.  Stat is t lc ians,  indeed,  l imi t  the

word to  that  meaning.  But  that  is  not  the hear t  o f  the

mat ter .  The hear t  o f  i t  is  the s imple idea of  get t ing ready

for a future event in such a vrray as to minimize the averagte

discrepancy between what we want to see and what we do see.

Continuity fron Unconscious to Conscious

We ant ic ipate or  genera l ize in  our  unconscious

funct ion ing as wel l  as in  our  conscious funct ion ing.  In

get t ing ready for  what  might  happen next ,  there is  no

discont inu i ty  between the unconscious and conscious.

Our neura l  nets  set  up rout ines for  us--sequences

and programs of actions that h/e can use over and over

aga in .  (By  "neu ra l  ne t r "  I  mean  a l l  t he  i nne rva t i on  o f  t he

body,  both centra l  and per i -phera l - -bra in,  eyes,  touch

senso rs  j - n  you r  f i nge r - t i ps ,  and  a l l . )  Some o f  t he  rou t i nes

are managed very low in  the neura l  net - - for  example,  the

sequences of  muscular  act ions that  swing a leg forward.  The
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very lowest sequences are never conscious. We can be

conscious of  swinging a leg forward, but not of  the complex

sequences of tensj-ons ny  musc les  tha t  mus t  ac t ,  a l l

of them working 7{n opposing pa so that  the tens ions

posi t ion the I y  i n  t he  r i gh t  p lace .

Of ten we are not  conscious of  swinging the legs,

e i ther .  When our  purpose is  to  get  someplace by walk ing,

the sequence of  muscular  act ion in  swinging a leg is

governed by the higher-order sequence of alternating the

swinging of the two legs, and the directj .on our swinging

legs take us j-s governed by the sti l l  higher-order j .mage of

the to get where we are going. We pay attention to the

s igns that  we are approaching our  dest inat ion,  not  to  th is

swing and that  swing of  a  leg.  And arr iv ing at  a  par t icu lar

dest inat ion,  in  turnr  c€rn become par t  o f  a  s t i l l

h igher-order  program of  go ing to  the grocery s tore,  f ind ing

the potato b in,  put t ing some in  a sack,  tak ing them to the

check-out  counter ,  pay ing for  them, and carry ing them home.

Our neura l  nets  caI I  up lower-order  sequences to  serve

higher-order  programs that ,  in  the i r  turn,  answer our

pu rposes .  S t i l l  h i ghe r  i n  t he  neu ra l  ne t ,  we  se t  up

concept ions of  the phys ica l  wor ld  and genera l  s t ra tegies for

action that enable us to decide whether potatoes are good

things to eat when we are hungry and how we might go about

f i nd ing  some.  I ' l l  say  more  i n  a  l a te r  chap te r  abou t

sequences  and  p rog rams  and  abou t  wha t  I  mean  by ' l ow 'and
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"h igh"  in  the neura l  net .

F ina l ly ,  just  as we can set  up concept ions and

strategies about  potatoes,  grocery s tores,  and money as

usefu l  par ts  of  our  env i ronmentsr  so we can a lso form

conceptions and strategies about other people. When we note

carefu l ly  the successes and fa i lures of  our  concept ions and

strategies about  deal ing wi th  other  people and compare our

exper ience wi th  that  o f  o thers,  we become socia l

sc ien t i s t s .

From the tentat ive toe to  the reasoning researcher ,

we must

We do so

ant ic ipate our  in teract ions wi th  the envi ronment .

in  h ierarch ies f rom the smal l soon to the large

from the a lways unconscious to

somet imes conscious and thence perhaps to  the most ly

conscj -ous.  But  a l l  ant ic ipat ions have the same

character- - that  o f  br ing ing us to  act  as i f  we wi l l

encounter  an envi ronment  wi th  cer ta in  features and not

others.  There is  no d iscont inu i ty .

Continuity from Ordinary Life to Research

We genera l ize in  our  ord inary l ives as wel l  as when

we act  as researchers.  There is  no d iscont inu i ty  between

the two realms.

For  mer Do c lear  boundar ies ex is t  among pure

research,  appl ied research,  and ord inary vu lgar

in format ion-get t ing.  ( f  use the word "vu lgar"  in  the sense

?
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expressed by the Random House Dic t ionary [Jess Ste in,  L?TL]

as "per ta in ing to  the ord inary people"  or  "popular ,

common.")  I  am tempted to  say that  pure or  formal  research

is  more systemat ic  than the vu lgar ,  but  that  is  f requent ly

not  t rue.  The TV repai rer  is  very systemat ic  in  f ind ing the

t rouble in  your  set .  Some might  say that  the pure

researcher  wants to  genera l ize,  whereas the vu lgar  . rJ

researcher  is  sat is f ied to  learn someth ing ner . r  about  one \  \  
(

/ \ lcase.  The TV repai rer ,  some might  sdy,  wants to  f ind out  (
\ t ,

on ly  what  is  wrong wi th  your  set ,  whi le  the formal  
\

I
researcher  wants to  f ind out  how a l l  TV sets  work.  But  t :nat  /'/

is  not  t rue,  e i ther .  Sure ly  the TV repai rer  o f ten th inks,

' I  had a set  two weeks ago wi th  these symptoms.  What  d id  I

learn f rom that  one?"

Some people might  say that  pure research is  more

l lke ly  to  end wi th  th ink ing or  wr i t ing,  and appl ied research

is  more l ike ly  to  end wi th  doing th ings in  the phys ica l

wor ld :  bu i ld ing a i rcraf t  contro ls  wi th  new shapes of  knobs

and levers,  bu i ld ing a teaching machine,  wr i t ing a

personal i ty  inventory for  use by personnel  managersr  and so

on.  But  bas ic  research can end in  bui td ing a cyc lot ron to

use in  fur ther  bas ic  research,  and vu lgar  research can end

in th ink ing about  what  l i fe  is  about  and wr j . t ing one 's

conc lus ions  i n to  one ' s  memo i rs .

Fur thermore,  I  do not  th ink that  " rea l i ty"  is  a

usefu l  way to  d is t inguish one k ind of  research f rom
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another .  AI I  set t ings in  which research is  done are real ,

because the people in  them are real .  An exper iment  in  a

psychologica l  laboratory is  cer ta in ly  not  less real  than

some meet ings of  un ivers i ty  facul ty  I  have at tended.  Job

in te rv iews ,  ka f fee  k la t sches ,  chu rch  se rv i ces ,  f oo tba l l

games,  t ra in ing s imulat ions for  corporat ion execut ives,  and

laboratory exper iments a l l  have the i r  own real i t ies.  I t  is

t rue that  what  you do as a subject  in  a psychologica l

experiment may have l i t t le to do with what you do i-n your

k i tchen.  The same compar ison can be made between p lay ing

"Monopoly"  and running a bank.  But  a  psychologica l

exper iment ,  bak ing a cake,  p lay ing Monopoly ,  and running a

bank are a l l  rea l  act iv i t ies in  rea l  human l ives.  A good

argument  for  the way one set t ing shades in to another  is

McGra th rs  (L984 ,  p .  491  d iag rammat i c  d i sp lay  o f  va r i e t i es

of  human groups.  He d id not  d is t inguish them by degree of

rea l i t y .  He  sa id ,  more  o r  l ess ,  t ha t  g roups  i n  va r ious

set t ings and of  var ious or ig ins d i f fer  in  the i r  const ra in ts

and oppor tuni t ies,  and in  that  respect  one k ind of  group

shades gradual ly  in to another .

Sc ient i f j -c  work and ord inary work are in t imate ly

en tw ined .  A l l  humans ,  sc ien t i s t s  o r  no t ,  genera l i ze .  I f

that  were not  sor  r lo  one but  sc ient is ts  would be able to  use

the f ru i ts  o f  sc ient i f ic  work.  Supposing the rest  o f  us

could somehow stay a l ive wi thout  genera l iz ing,  sc ience would

become only  a game--a fasc inat ing game,  but  never theless a
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game wi th  as l i t t le  use in  ord inary l i fe  as Monopoly  has in

runn ing  a  bank .  Bu t  a l l  o f  us  do  genera l i ze .

Even though i t  need not  be,  sc ience can be p layed as

a game.  Many sc ient is ts  just i fy  sc ience as a game s imply

because of  the g lory  of  i t .  "Man does not  l ive by bread

a lone r "  and  a l l  t ha t .  I  unde rs tand .  The  same k ind  o f  t h ing

can be sa id of  chess and hockey,  and I  understand the thr i l l

o f  the wel l  p layed game.  I  am wr i t ing in  th is  book,

however ,  about  genera l iz ing not  just  to  more sc ient i f ic

exper iments,  but  to  l i fe  beyond formal  exper imentat ion

a lso .  I  w i l l  w r i t e  as  i f  gene ra l i z i ng  i s  a  un i ve rsa l  human

act iv i ty ,  not  a  d isembodied a lgor i thm j -n  a textbook.  I  wi l l

wr i te  as i f  the basic  th ings I  say about  genera l iz ing should

descr j -be what  we do in  ord inary l i fe  as wel l  as what  we do

as sc ient is ts .  I  w i l l  wr i te  as i f  I  have a r ight  to  demand

that  soc i -a l  sc ience,  l ike phys ics,  be a guide to  act ion in

ord inary l i fe  as wel l  as in  the laboratory.

Particular to General and Vice Versa

Somet imes in  research,  formal  or  vu lgar '  we observe

a few instances and ext rapolate f rom them. We get  ready for

a lo t  o f  la ter  instances by supposing they wi l l  be s imi lar

to  the lesser  number of  instances we have a l ready

exper ienced,  as in  observ j -ng a sample f rom a populat ion.  we

9ot  that  is ,  f rom the par t icu lar  to  the genera l .  At  o ther

t imesr  w€ observe a lo t  o f  instances and genera l ize f rom
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them to the very next  par t icu lar  instance about  to  happen.

So it  is when we put out our foot as we descend the

sta i rcase,  when we study t rends in  the s tock market  and then

purchase par t icu lar  s tock,  and when we study the sc ient i f ic

l i terature on managing organizat ions and then star t  up a

Circ les in  our  own company.

General to Part icular. When we actr w€ always act as

i f  some pa r t i cu la r  cond i t i on  ex i s t s .  (Ac tua l l y r  w€  a lmos t

a lways act  as i f  severa l ,  maybe a mul t i tude of  par t icu lar

cond i t i ons  ex i s t .  )

When we walkr  w€ act  as

the foot hg the ground or the step at about a certain

p lace.  When we set  out  for  the grocery s torer  w€ act  as i f

cer ta in  turns and t raverses wi l l  get  us there.  When we want

to encourage a r isky decis ionr  w€ act  as i f  the par t ic ipants

wi l l  expect  o thers to  admire them for  tak ing r isks.  When we

want  to  increase mutual  t rust  j -n  a new group,  we act  as i f

most  members of  the group prefer  t rust  to  d is t rust  and as i f

some members wil l  be more ready than others to make the

f i rs t  o f fers  of  t rust .  When we want  to  reduce the expenses

of  operat ing a compdny,  we act  as i f  a  low rate of  turnover

w i l l  cos t  l ess  than  a  h igh  ra te  and  as  i f  h i r i ng  o lde r

workers ( for  example)  wi l l  reduce the rate of  turnover .

We go,  that

is ,  f rom the genera l  to  the par t icu lar .

When we breath,  we act  as i f  we w

discover that wE-apb surrounded by air containing about 2L

percent oxygen.

Many years dgo, George Kel ly pointed out th is matter
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of  ac t ing  as  i f  in  soc ia l  sc ience.  He ca l led  i t  the

inv i ta t iona l  mqqq.  A  hypothes is ,  he  sa id  (1964,  p .  L38)  i s

"a human device for antj-cipating the events that are about

to  happen  to  us . "  I t s  ch ie f  use fu lness ,  Ke l l y  sa id ,  i s  no t

to  "provetr  that  an idea is  " t ruer"  but  to  be ready for  new

possib i l i t ies and cont ingencies.  We can expand the uses we

make  o f  t he  env i ronmen t ,  Ke l l y  sa id ,  i f  we  ac t  as  i f  ce r ta in

features of  the envi ronment  can y ie ld  cer ta in  percept ions to

us--especia l ly  percept ions we do not  ord inar i ly  expect- -and

then test whether indeed they do. If  we act as j-f  workers

can  do  the i r  j obs  we l l  w i th  l ess  superv i s ion ,  f o r  examp le ,

hre f ind out  whether  they can.  From act ing as i f  we wi l l

perce ive cer ta in  resul ts  f rom our  act ions and then not ing

whether  we do sor  we bui ld  and rev ise our  programs of

act ion,  our  pr inc ip les of  e f fect iveness and moral i ty ,  and

our  understanding of  the wor ld  about  us.

In  soc ia l  sc ience,  a  hypothesis  is  a  guide to  being

systematic about the future experience of which we wish to

take note.  In  dai ly  l i fe ,  a  hypothesis  does the same th ing,

though we may put i t  into words only vaguely or even leave

i t  ent i re ly  unconscious,  and though we may not  a lways be

very thorough in  not ing the re levant  la ter  exper ience.

Genera l iz ing,  whether  or  not  we are soc ia l  sc ient is ts ,

becomes usefu l  a t  the point  where we act  as i f  we wi l l

encounter  a cer ta in  condi t ion in  the envi ronment- -as i f  we

wi l l  receive a cer ta in  percept ion of  what  is  go ing on out
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there.

Some genera l iz ing ant ic ipates very few possib le

condi t ions,  maybe only  one,  and the neura l  net  sets  in

mot ion a l imi ted,  comparat ive ly  in f lex ib le  repeated act ion

to mainta in a des i red percept ion of  an in teract ion wj , th  the

envi ronment .  So i t  is  wi th  the f ish that  pu l ls  water

th rough  i t s  g i I l s .  I t  an t i c i pa tes  on l y  immers ion  i n  wa te r .

I f  a  h/ave tosses the f ish onto the beach,  j - t  can only  go on

t r y ing  to  pu l l  wa te r  t h rough  i t s  g i l l s .  Ne i the r  i t s  bod i l y

organs nor  i ts  neura l  net  g ives i t  a  choice of  another  way

to get  oxygen.

Other  genera l iz ing can speci fy  act ions appropr ia te

to d i f ferent  condi t ions.  When we reach the bot tom stepr  w€

swi tch out  the rout ine for  descending s ta i rs  and swi tch in

the rout ine for  walk ing on the level .  Under  condi t ior  A,  y te

te l l  ou rse l ves ,  "Here  rou t i ne  A  w i l l  wo rk . "  Under  cond i t i on

B ,  we  te l l  ou rse l ves ,  "Here  rou t i ne  B  w i l l  wo rk . "  When  we

pursue our purposes by altering the environment beyond our

bodies in  more manipulat ive ways than s imply  moving f rom one

place to  another ,  the procedure is  s imi lar .  When we want  to

get  l ight ,  we use copper  wi re to  get  e lect r ic i ty  to  the

l ight -bulbs in  our  houses.  When we want  to  catch f ishr  w€

use f ish ing l ine.  So c lever  are we at  a l ter ing the

envi ronment  to .su i t  our  purposes,  indeed,  that  we have even

f igured out 'how to venture in to a i r less space by enclos ing

our  bodies in  su i ts  and sh ips and carry ing a long wi th  us the
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ai r  that  we need.

In those examples,  the predic t ions are h igh ly

re l i ab le .  Mos t  o f  us  ra re l y  f i nd  ou rse l ves  i n  an

environment without ai-r i  we breath most of the t ime without

any consciousness of  do ing so.  When we d ive in to water '

most  o f  us do not  make a conscious decis ion to  suspend

breath ing;  we usual ly  make the swi tch at  a  low Ie of

neura l  organizat ion.  Even babies do that .  T

in  wa lk ing  a re  as  easy .  Aga in r  w€  usua l l y  p red i c t

p laces our  feet  wi l l  touch the ground and the dynamics of

the ways we wi l I  sh i f t  our  weight  wi thout  conscious

at tent ion.

The examples of  the e lect r ic i ty  and

are a l i t t le  more compl icated,  but  not  much

predic t ion that  copper  wi res wi l l  enable us

houses works wi th  great  regular i ty .  So does

that  f ish ing l ine wi l l  work wel l  in  throwing

and pul l ing in  the f ish.  Beyond furn ish ing

that  eventual ly  the r ight

i l lust rat ions of  h igh ly  re l iab le predic t ions,  however ,  the

exampl to i l lus t rate the k ind of  th ing we do

redic t ion a i l s r  w €  d o n ' t  a l w a y s  g o

the f ish ing l ine

more.  The

to l igh

two more

on doing

th ing

w i I I  happenr  ds  the  ra t

p ress  o f  t he  l eve r  f a i l s

Somet imes we do that  i f ,

in the food box does when the f irst

to  br ing the food pel le t .

l ike the ratr w€ are somehow caged

predic t ions

th{  predic t ion
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and there is  s imply  noth ing e lse to  t ry .  More of ten,  when

an act  fa i ls  to  br ing us what  we wantr  w€ t ry  making use of

some other  feature of  the envi ronment .  I f  the l ights  go

out ,  we don' t  s tand there f l ipp ing the swi tch very long.  We

f ind a candle and l ight  i t .  We put  down our  book and go to

bed. We call  up the power company to f ind out whether the

t rouble is  in  the t ransmiss ion l ines.  And so on.  I f  the

f i sh ing  l i ne  b reaks r  w€  don ' t  go  on  mak ing  cas t i ng  mo t ions

with the rod. We stop and t ie on a new hook. Maybe we buy

a different brand of l ine when we get back to town. Maybe

we g ive up f ish ing as a recreat ion and take up sky-d iv ing.

The point  is  that  the predic t ion i tse l f  is  not  the

end of  the s tory .  Nei ther  is  the conf i rmat ion nor  the

disconf i rmat ion of  the predic t ion.  The story  doesn ' t  have

an end.  We go on unt i l  we d ie act ing so as to  br ing

ourselves what  we care about- -enough l ight  to  see what  we

want  to  see,  the p leasure of  a  recreat ion wi thout  too much

frust rat ion in  i t ,  and a thousand other  th ings.  We don' t  do

j u s t  o n e  " t h i n g "  i n ' r e s p o n s e "  t o  a  " s t i m u l u s . "  W e  a c q u i r e  a

reper to i r "  b t  a  great  many acts  that  we can use,  as the

resources in the environment permit, to get what hre care

about- -more exact ly ,  to  mainta in the receipt  o f  ev idence

through our perceptions that we are gett ing what we want.

Suppose you are dr iv ing a long a f reeway.  You

possess a reper to i re  of  acts  you can draw upon to fur ther

your  purpose of  get t ing to  your  dest inat ion.  You can watch
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ahead,  behj -nd,  and to  the s ide.  You can turn the s teer ing

wheel this way and that. You can press down on the

accelerator  or  the brake or  le t  up on i t .  You can look at

your  watch.  Those act ions can serve the larger  acts  (and

purposes )  o f  s ta r t i ng ,  s topp ing ,  speed ing  up ,  s low ing ,

turn ing in to another  lane,  and so on.  And those acts ,  in

turn,  can serve the larger  act  (and purpose)  of  get t ing to

your  dest inat ion,  which can serve the s t i l l  larger  purpose

of doing whatever i t  is you want to do once you get there.

As you dr ive a long,  you see a car  approaching on an

entry  lane at  a  rate that  could br ing i t  a longside your  own

car  at  the merging point .  You look to  the s ide and behind.

The le f t  lane is  open.  You move in to that  lane,  mainta in ing

your speed, and the entering car as room to draw into the

r ight  lane where you would have been.  A hal f  hour  la ter ,  a

car  again approaches in  the entry  lane.  This  t i -me,  there is

a car  just  ahead of  you and a car  pu l l ing up beside you in

the le f t  lane.  You s low down to a l low the enter ing car  to

enter  in  f ront  o f  you.  You care about  get t ing to  your

dest inat ion in  good t ime,  but  you care more about

mainta in ing a safe posi t ion in  the t ra f f ic .  S lowing to  le t

the car  in  ahead of  you delays you by only  a t iny b i t ,  but

crowding the car  would reduce your  safety  by a great  deal .

Some person might ,  however ,  have a f i rm v iew of

hersel f  as one not  ready to  le t  o ther  people push her

aroundr  ds act ing a lways as she chooses to  act ,  by God,  not
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as others mj-ght  want  her  to  act .  She might  very f requent ly

act  to  mainta in that  v iew of  hersel f .  When the car

approaches in  the entry  lane,  she cont inues at  the same

speed in  the r ight  lane and le ts  the other  car  speed up or

s low  down  as  necessa ry .  I n  f ac t ,  i f  t he  ca r  speeds  up  to

get  ahead of  her ,  she might  take that  as a threat  to  her

f reedom of  act ion,  and she might  race ahead to cut  the car

o f f .  He r  des i re  to  ma in ta in  he r  v iew  o f  he rse l f ,  i n  t h i s

case ,  d i sp laces  schedu le  o r  sa fe ty .

Your  in ternal  s tandard for  not  be ing pushed around

might  be much less demanding than that  o f  the person I  have

just  descr i -bed,  but  a f ter  making room for  four  or  f ive

enter ing cars in  a row,  your  average ta l ly  for  not  get t ing

pushed around might  get  too low,  and you might  then,  a t  the

next  approach of  an enter ing car ,  act  wi th  more

b e l l i g e r e n c e .

The point  is  that  the enter ing car  is  not  a

"s t imu lus "  t ha t  b r i ngs  a  pa r t i cu la r  ac t  f rom you .  I t  does

not  set  o f f  any par t icu lar  response.  What  you do depends on

the oppor tuni t ies for  act ion the envi ronment  of fers  you.  I f

you are a l ready t ravel l ing near  the top speed of  your  car ,

i t  w i l l  do you no good to wish you could pul l  ahead of  the

enter ing car .  l {hat  you do a lso depends on the h ierarchy of

in ternal  s tandards you are mainta in ing.  I f  you bel ieve you

are get t i -ng behind schedule,  you may speed up to  pass

enter ing cars more of ten than you s low down,  dt  least  when
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you  can  do  so  wh i l e  s t i l l  ma in ta in ing  a  sa fe  pos i t i on  i n  t he

t raf f ic .  In  the case of  some h igher-order  in ternal

s tandards,  what  you do depends on some h is toryr  € ls  in  the

case of  get t ing pushed around too of ten.

What  you might  do is  usual ly  a f fected by many more

internal  s tandards than those I  have put  in to my example so

far. You may be gett ing hungry. You may come upon a

wonder fu l  spot  to  take a p ic ture.  You may see a s tate

po l i ce  ca r  i n  you r  m i r ro r .

What  you do as you dr ive a long is  not  a  sequence of

d iscrete sub-sequences of  Lhe st imulus-response sor t .  When

you move into the other lane, you do not then do nothing, go

comatose,  j -ner t ,  unt i l  another  s t lmulus shows up.  Your

act ions and non-act ions are cont inuous par ts  of  feedback

loops through which you mainta in percept ions that  you are

get t ing what  you care about .  I f  you are going a long

smooth ly  accord ing to  your  schedule and doing noth ing other

than keeping your  car  in  i ts  lane,  you are not  "do ing

noth ing."  You are mainta in i -ng your  rate of  change at  zeto.

And zero is  just  as good a number to  maj-nta in  as any other .

The v i ta l  po int  to  remember about  genera l iz ing f rom

the genera l  to  the par t icu lar ,  about  "us ing"  a

genera l i za t i on ,  i s  t ha t  a  genera l i za t i on  canno t  p resc r ibe  a

par t icu lar  act - -not  un less the envi ronmenta l  oppor tuni t j -es

a re  seve re l y  res t r i c ted  to  f i t  exac t l y  t he  p resc r ip t i on r  ds

in  the  case  o f  t he  f i sh  and  i t s  g i l l s .  The re  a re  t imes  when
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the envi ronment  and ind iv idual  need permi t  on ly  one choice.

I f  the hungry rat  in  a cage can get  food only  by press ing a

leve r ,  i t  w i l l  p ress  i t .  The re  a re  t imes  when  we l l

understood soc ia l  agreements make a par t icu lar  choice of

ac t i on  ove rwhe lm ing l y  I i ke l y .  I f  you r  sk i l l f u l  sec re ta ry

has become accustomed to your preferences and has adopted

them as h is  or  her  own standard,  you can ask for  a  le t ter  to

be typed and one copy made by tomorrow morning or even

wi th in  the hour  and have very h igh conf idence that  you wi l l

get  them, proper ly  done,  by then.  Such h igh ly  rest r ic ted

envi ronments,  however ,  phys ica l  or  soc ia l ,  are unusual ,  and

the necessary speci f icat ion of  severe envi ronmenta l

rest r j -c t ion makes the point .  A lmost  a lways,  a

genera l izat ion is  a  guide only  to  the f i rs t  tentat ive

di rect ion in  which to  move.  Par t icu lar  act i -on must  then be

adapted to  the envi ronmenta l  condi t ions one encounters,  and

changes must  be made to match one 's  purposes.

Part icular to General. Going from the part icular to

the genera l  is  someth ing we do at  the h igher  levels  of  the

neura l  net .  There we form p lans and programs,  pr inc ip les

and st rategies,  average expectat ions,  and concept j -ons of

systems.  Though forming concept i -ons of  the genera l  or  the

average is  not  a lways conscious,  i t  is  a  large par t  o f  what

we do wi th  our  consciousness.

Genera l i z i ng  " to  a  popu la t i on r  "  as  the  s ta t i s t i c i ans

say,  doesn ' t  mean get t ing ready for  someth ing that  is  go ing



gen L - 2 2

to  happen t ime af ter  t ime'  l ike f ind ing the next  s tep when

walk ing downsta i rs .  I t  does not  mean expect ing that

someth ing wi l l  happen or  be t rue " in  genera l "  i f  by that  you

mean every t ime.  The stat is t ic j -ans don ' t  mean that  you can

get  ready for  the same exper ience,  over  and over ,  wi th  every

member of  the populat ion.  Rather ,  they mean that  some

par t i cu la r  s ta t i s t i c  ( such  as  a  mean)  w i l l  cha rac te rLze  the

populat ion even though the members of  the populat ion wi l l

d i f f e r  f rom one  ano the r .  I ' l I  say  more  abou t  t ha t  f ea tu re

of  s tat is t ica l  in ference in  another  chapter .

The point  is  that  you must ,  You can do no other

than,  9€t  ready for  some par t icu lar  k ind of  event ,  not

someth ing " in  genera l . "  when you act ,  You prepare for  some

narrowed range of a kind of event and then, through

diagnosis ,  get  ready for  the s t i t l  narrower exper ience wi th

which your  body and mind can deal  immediate ly .  That  is  not

to say that you always expect the r ight event and

successfu l ly  deal  wi th  i t .  Somet imes you exPect  another

step at  the bot tom of  the f l ight  when none is  there,  and you

s tumb le  o r  even  fa l l .  Even  then ,  however ,  you  sh i f t  i n  a

t r ice and deal  wi th  the expectat ions of  what  is  about  to

happen dur ing the s tumbl ing or  fa l l ing.

The example i l lust rates how we deal  wi th  expected

even ts  "on  the  ave rage . "  Hav ing  s tumb led  o r  f a l l en  a  coup le

of  t imesr  w€ can adopt  a new pol icy for  deal ing wi th

sta i rs .  Hereaf ter ,  when we encounter  a f l ight  o f  s ta i rs  in
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the darkr  w€ can go more s lowly and tentat j -ve ly  than we used

to.  We can enlarge the realm of  d iagnosis ,  keeping our

weight  fu l ly  on one foot  unt i l  the other  toe has to ld  us

there is  or  is  not  another  s tep below.  We do not  now t rot

conf ident ly  down the s ta i rs  as i f  the f l ight  wi l l  o f  course

be the average one. Rather, the experiences from whj-ch we

take an average enable us to  s tar t  wi th  a wider  range of

expectat ion and to  g ive ourselves t ime to narrow that  range

at  the point  o f  act ion.  We do use averages to  get  ready for

exper ience,  but  we use them at  a  h igher  level  than at  the

level  o f  carry ing act ion beyond our  bodies.  We use them at

the level  o f  th ink ing or  menta l  imagery to  guide the lower

levels  at  which we get  ready through act ive d iagnosis .

Going f rom par t icu lar  exper j -ences to  the genera l  or  the

average is  what  we do at  the h igher  levels  of  the neura l  net

to  te l l  the lower levels  the k ind of  perceptual  input  they

shou ld  seek .

When you have the furnace checked in June or July

( i f  you  l i ve  i n  t he  no r the rn  hemisphere ) ,  you  a re  us ing

genera l i za t i ons  abou t  f u rnaces ,  mo to rs ,  b lowers ,  e lec t r i ca l

swi tches,  and so on to  ant ic ipate poss ib le  par t icu lar  events

next winter. There is no s/ay to check over a furnace "in

genera I . "  You  mus t  examine  th i s  pa r t i cu la r  bea r ing ,  t ha t

fan ,  t h i s  f i l t e r .  Ac t i on  i s  a lways  pa r t i cu la r .  You  can  and

do,  however ,  use your  genera l i .zat ions about  such devices to

lay out  a  "genera l "  p lan for  a  sequence of  act ions.  You can
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se t  f o r th  on  the  genera l  p lan  by  no t i ng  the  da te ,  ca l l i ng

the furnace-serv ic ing company,  and so on.

You cannot  act  on an average event t  i t  is  never

there for  you to  act  upon.  Even events reasonably  c lose to

the average happen to you only  very rare ly .  Indeed,  in  the

case of  events hav ing many features you care about ,  such as

the behavior  o f  o ther  humansr  Etr r  overa l l  average event  is  so

un l i ke l y  as  to  be  p rac t i ca l l y  imposs ib le .  How l i ke l y  i s  i t

that  you wi l t  meet  a person average in  a l l  o f  d9€,  he ight ,

weight ,  income,  number of  days absent  f rom work per  year ,

number of  books read per  year ,  and taste in  music? How,

indeed,  can you f ind a person who is  average in  nat ional i ty ,

f am i l y  l i neager  o r  sex?

Somet imes,  i t  is  t rue,  a  conscious averaging is

indeed the par t icu lar  th ing that  we do want  to  get  ready

for .  We do so when we look for  a  number on a p iece of

paper .  Perhaps the insurance company is  the quintessent ia l

example.  But  here,  too,  the person deals  wi th  a parL icu lar

percept ion of  a  par t icu lar  event- - the number on a p iece of

paper .  The manager  in  the insurance company does not  deal

"genera l l y "  w i th  a l l  t he  c la ims  tha t  go  to  make  up  the

ave rage .  The  c le rks ,  agen ts ,  and  ad jus te rs  do  tha t ;  t hey

dea l ,  as  we  sdy ,  w i th  the  "genera l  run "  o f  c l a ims .  Bu t  t o

do that ,  they work one at  a  t ime wi th  the par t icu lar  events

leading to  c la j -ms,  each event  d i f fer ing f rom the last .  The

manager  works wi th  events one at  a  t ime,  too-- th is  month 's
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average  c la im ,  nex t  mon th ' s  ave rage  c la im ,  and  so  on .

In  sum, h/e can go f rom the f rom the par t icu lar  to

the genera l  or  f rom the genera l  to  the par t icu lar .  But  we

can go f rom the par t icu lar  to  the genera l  on ly  in  th ink ing '

in  imaginat ion,  not  in  act ion.  I t  is  easy to  get  mixed up

about  what  we can mean by the "genera l "  and "genera l j -z ing."

Diagnosing

For  uncer ta in  events (and a l l  events are to  some

degree uncer ta in)  you can get  ready only  for  a  l ike ly  rqnge

and be ready to  adjust  your  act ion quick ly  when the

par t icu lar  event  happens.  You must ,  so to  speak,  be t ight

on your  feet .  You must  d iagnose-- test  what  is  happening to

you-- repeatedly ,  somet imes cont lnuously ,  to  keep on get t ing

what  you want  f rom the envi ronment .  But  the predic tabi l i ty

of  events that  might  happen hours or  days in  the fu ture,  to

say noth ing of  years,  is  o f ten very poor .  As predic ted

even ts  come neare r ,  you  reassess  the i r  l i ke l i hood ;  you  ge t

ready for  a  nel r t  range of  l ike ly  events.  You keep d iagnosing

and test ing.  That  is  the reason,  for  example,  that  many

people who depend on the s tock market  for  the i r  income (or

the j - r  d ivers ion)  read the market  repor ts  every day--and fuss

around in  the i r  heads,  too,  wi th  var ious sor ts  of  averages.

Reading the wr i t i -ngs of  soc ia l  sc ient j -s ts ,  one of  ten

gets the impression that the author thinks we can be ready

for immediate action once we have a good enough theory.
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That is never true. No theory can ever be 'good" enough for

that .  The best  a  theory can do is  get  us ready for  more

ef f ic ient  d iagnosis .  A good theory can te l l  us to  f ind out

whether we have copper wire in our hands or cotton str ing.

I  wi l l  say more about  the uses of  theory in  la ter  chapters.

Predictability

Some

ers .  Once

human actions are much more than

a rson starts wa

th in  a

par t icu lar  cu l ture,  we can predic t  very wel l  even some of

the act ions managed f rom higher  levels  in  the neura l  net .

Wi th very rare except ions,  we can conf ident ly  predj -c t  that

motor is ts  in  the Uni ted States wi l l  s tay on the r ight -hand

side of  the road except  when pass ing,  mi le  af ter  mi le ,  hour

af ter  hour ,  t r ip  af ter  t r ip ,  year  af ter  year .  Once we see a

person s i t t ing at  tab le and star t ing to  eat r  w€ can predi -c t

very wel l  act ions the person wl l l  and wi l l  not  take to  get

food to  the mouth.  In  most  par ts  of  the Uni ted Statesr  w€

can predic t  wi th  a h igh degree of  conf idence that  the drug

store wi l l  open at  a  cer ta in  t i -me every work ing day,  ra in  or

sh ine,  whether  the manager  or  someone e lse actual ly  turns

the key.  Those and a thousand other  predic t ions are very

h igh l y  re l i ab le .  P red i c t i ons  o f  some o the r  k inds  o f

behavior ,  however ,  do much less wel l ,  and st i l l  o thers do no

bet ter  than chance.

can predic t  ve

uent  mot ions of  the legs.
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I t  is  eas iest  to  f ind h ighfy  predic table phenomena

by  l ook ing  e i t he r  a t  (a )  an  i nd i v idua l ' s  con t ro l  o f  bod i l y

pu rposes  o r  (b )  s ta t i s t i cs  o f  masses  o f  peop le .  We can

predic t  that  every person not  suf fer ing some sor t  o f

in ternal  damage or  d isorder  wi l l  mainta in an in ternal

temperature between very prec ise l imi ts .  We can predic t

very wel l  the maintenance of  the requi red temperature

range.  We cannot  usual ly ,  however ,  predic t  very wel l  the

par t icu lar  act ions the person wi l l  take to  mainta in that

temperature--whether  the person wi l l  take in  more fue l  by

eating and if  so what or when, whether or when the person

wi l l  put  on a coat  or  a  b lanket  or  snuggle against  another

warm body or  bu i ld  a shel ter  or  make a f i re ,  whether  the

person wi l l  exerc ise to  increase the f low of  warm blood to

the bodi ly  ext remi t iesr  or  whether  the person wi l l  choose

among many other  poss ib le  act ions.  We cannot  predic t

par t icu lar  act ions very wel l ,  but  we can predic t  wi th

cer ta in ty  that  every person wi l l  act  to  mainta in a

par t icu lar  bodi ly  temperature.  We can predic t  conf ident ly

that  under  the threat  o f  co ld weather ,  everyone wi l l  take

some sor t  o f  eas i ly  v is ib le  act ion to  a id  the body 's  ohrn

procedures for  mainta in ing the desi red j -n ternal

temperature.

Mass phenomena,  too,  are of ten very re l iab le.  The

increases and decreases in  t ra f f ic  f low over  the ar ter ia l

s t reets  of  a  c i ty  as rush hours come and go are h igh ly

L - 2 7
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predic table.  So are seasonal  changes in  reta i l  purchasing

and in  v is i ts  to  the Grand Canyon.  Note,  ho! , tever ,  that  the

re l iab i l i ty  o f  a  mass phenomenon does not  enable us to

predic t  wel l  the behavior  o f  any e lement  of  i t .  We are not

helped to  predic t  the t ime Clarence Berquis tson wi l l  dr ive

to work,  what  ar ter ia l  he wi l l  chooser  ot  whether  he wi l l

v is i t  the Grand Canyon th is  year .  We are helped somewhat  to

predict the behavior of the "average person"--with whom none

of  us ever  has any deal ings--but  not  that  o f  Clarence

Berqui .s tson.

And so i t  goes both in  everyday l i fe  and in  soc ia l

sc ience.  The propr ie tor  o f  a  drug s tore cares l i t t le  who

comes in  to  buy v i tamins,  but  does care how many do so.  On

the other hand, the proprietor does not need to know much

about the average pharmaci-st, but does need very much to

know how to deal  re l iab ly  wi th  h is  or  her  9wn pharmacis t ,

C la rence  Berqu is t son .

Socia l  sc ient is ts  exhib i t  two needs s imi lar  to  those

of  the pharmacis t .  F i rs t ,  i f  soc ia l  sc ient is ts  want  to  know

how an ind iv idual  behavesr  any and every ind iv idual ,  they

must  s tudy the hrays a neura l  net ,  every neura l  net ,  deals

wi th  sensory input ,  s ince that  is  the only  path through

which a human or other l iving creature can know the

envi ronment  and therefore in i t ia te se lect ive acts  upon i t .

Phys io log i s t s ,  neu ro log i s t s ,  phys io log i ca l  psycho log i s t s ,

and other  var ie t ies of  b io log ica l  sc ient is ts  do indeed study
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those neural functions that are the same in every undamaged

indiv idual  through long per iods of  t ime.  I  wi l l  expla in  in

a la ter  chapter  what  I  mean by " the same.  "

Second,  i f  soc ia l  sc ient is ts  want  to  know the

p ropor t i ons  o f  i nd i v idua ls  who  w i l l ,  w i th  some spec i f i ab le

probabi l i ty ,  exhj -b i t  one sor t  o f  act ion in  one sor t  o f

s i tuat ion,  they can then s imply  count  anonymous cases,  as do

the druggis t  and the Nat ional  Park Serv ice.  Cul ture and

geography make i t  eas ier  for  people to  carry  out  the i r

purposes through cer ta in  uses of  the envi ronment  instead of

others.  S ince a l l  humans have the same bodi ly  purposes,  and

since soc ia l  l i fe  encourages many of  them to develop s imi lar

h ighe r -o rde r  pu rposes  (a r t ,  r i t ua l ,  and  so  on ) '  t he

uni formi t ies of  env i ronmenta l  oppor tuni ty  of fered by cu l ture

and geography make i t  poss ib le  to  predic t  many mass

phenomena wi th  success bet ter  than chance.  I t  becomes

possib le  to  predic t  propor t ions of  anonymous behavior ,

though wi th  larger  marg ins of  er ror ,  even in  rather  smal l

"masses"  o f  humans- -say  20  o r  30 .

In  l a te r  chap te rs ,  I  w i l l  ca l l  t he  f i r s t  me thod  the

"method of  specimens"  and the second the "method of  re la t ive

f requencies. r r  Both methods del iver  usefu l  in format ion;  both

enable us to  get  ready for  fu ture events.  They do sor

however ,  d i f ferent ly .  The method of  specimens enables us to

ant ic ipate act ions that  wi l l  mainta in the perceptual  inputs

a par t icu lar  ind iv idual  wants to  mainta in.  The method of
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I)
re lat ive f requencieFgnables us to ant ic ipate stat ist ics

oups of  people.  The two methods del j -ver  d i f ferent

k inds of  in format ion.  The method of  specimens enables us to

d iscover  how a species "works"- -how i ts  in ternal  work ings

enable l t  to  do what  i t  does.  The method of  f requencies

enables us to  est imate behaviora l  t rends in  the mass--such

as how many anonymous lemmings wi l l  run in to the ocean th is

yea r .  Soc ia l  sc ien t i s t s ,  I  be l i eve ,  have  was ted  yea rs  o f

research because they have been confus ing purposes wi th

act ions and act i -ons wi th  s tat is t ics .  That  is  the burden of

th i s  book .  I  w i l }  do  my  bes t  t o  c la r i f y  t ha t  con fus ion  i n

la ter  chapters.  As an ln t roduct ion,  however ,  I  w i l l  use the

study by Cot ton and Tut t1e (1986)  here to  show some of  the

th ings the method of  re la t ive f requencies wi l l  not  do.

Studies us ing the method of  f requencies come in  many

var ie t ies,  but  the one by Cot ton and Tut t le  is  suf f ic ient ly

typ ica l  to  serve here.

Using the meta-analys is  of  Cot ton and Tut t le ,  you

can get  ready to  f ind cer ta in  ranges of  s tat is t ics  in

another  s imi lar  s tudy.  Academic researchers f ind that  k ind

of  get t ing ready to  be usefu l .  The meta-analys is  of  Cot ton

and Tut t le  cannot ,  however ,  9€t  you ready for  what  might

happen in  a par t icu lar  company i f  you were to  a l ter  one or

more  o f  t he  va r iab les  they  s tud ied .  The  s ta t i s t i c i an ' s

genera l izat ion is  a  guide to  ranges of  features you are

l i ke l y  t o  f i nd  i n  o the r  s tud ies  o f  samp les  and  popu la t i ons .
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I t  i s  no t  a  gu ide  to  p rac t i ca l  l oca l  ac t i on .

You can ' t  use the ar t ic le  by Cot ton and Tut t le  as a

handbook of ways to save moneyN on turnover. Altering the

var iab les they s tudied is .not  a  royal  road to  low turnover .

OnIy in  except ional  c i rcumstances are you l ike ly  to  reduce

your turnover rate by much or to save much money if  you do.

I  wi l l  g ive here some reasons I  say that t  my reasons wi I I  be

a foretaste of  some th ings I  wi l l  say la ter  about  the method

o f  re la t i ve  f requenc ies .

F i rs t ,  the f ind ings of  Cot ton and Tut t le  were

averages (of  a  sor t )  over  many studies.  S ince averages

contain members that }ean both ways' your company might have

the character is t ics  of  Cot ton and Tut t lers  companies that

went  contrary  to  the genera l  t rend.  Not  a s ing le one of  the

var iab les showed a re la t ion to  turnover  in  a hundred percent

of  the s tudies that  examined i t .  Even among the var iab les

that  Cot ton and Tut t le  sa id had "s t rong"  re la t ions wi th

turnover ,  I  ca lcu lated that  the percentages of  s tud ies

show ing  a  s ign i f i can t  re la t i on  (even  a l l ow ing  p  < .10 )  w i th

turnover  ranged f rom 32 to  94,  wi th  a medj .an of  72.

Second,  i f  a  s tudy d id show a re la t ion between a

var iab le and turnover ,  that  does not  mean that  every company

in the s tudy fo l lowed the re la t iont  i t  means merely  that  a

s ta t i s t i ca l l y  s ign i f i can t  number  o f  t hem d id ,  o r  t ha t  a

number of  them did so to  a s ign i f icant  degree.  That  is ,  not

only  d id  some studies fa i l  to  show a re la t ion that  a
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major i ty  d id ,  but  even wi th in  the s tudies that  d id  show the

re lat ion,  some companies s t i l l  remained outs ide the

pat tern.  In  br ie f ,  the chances would be very good that  your

turnover  rate would not  dec l ine,  because your  company might

be tfore l ike those Lnat did not fo l low the pat terns that

l ike those that  d id .  That

to make use of a study of

Cot ton and Tut t le  d iscerned than

is  a lways  a  d i f f i cu l t y  i n  t r y ing

th i s  so r t .

Thi rdr  1 lou cannot  opt imize a l l  the var iab les that

might have some effect on turnover. You might try to hj-re

people who are at  the same t ime the o ldest  and the least

educated.  But  you might  f ind yoursel f  hav ing to  choose

between an L8-year-o ld wi thout  a  h igh-school  d ip loma and a

50 -yea r  o ld  w i th  a  mas te r ' s  deg ree i  yea rs  o f  educa t i on  a re

corre lated to  some degree wi th  age.  Tenure is  a lso re la ted

to turnoveri people who have worked for a company longer are

Iess  l i ke l y  t o  l eave .  Bu t  i f  you  l ay  o f f  younger  peop le  so

that  you can h i re  o lder  and less-educated people,  You reduce

the average tenure because you wil l  now have more

recent ly-h i red people.  And so on.  To put  i t  another  way,

the var iab les wi l l  be "confounded" in  d i f ferent  ways in

d i f f e ren t  s tud ies .

Four th,  Cot ton and Tut t le  te l l  us noth ing about

shapes of  re la t ions.  Does some var iab le af fect  turnover  at

the same rate when current  turnover  is  f ive percent  as i t

does when turnover is 30 percent? Do changes in the lower



gen r--3 3

ranges of  a  var iab le af fect  turnover  at  the same rate as

changes in  i ts  h igher  ranges? This  k ind of  quest ion gets

st i l l  more compl icated when you combine i t  w i th  the

confounding of  var iab les.

F i f th ,  some independent  var iab les may be beyond your

porder  to  a l ter ,  a t  least  s ing le-handedly  or  in  the near

term-- for  example,  the regional  ra te of  unemployment .

Six th,  some var iab les predic t  turnover  but  do not

cause i t .  Changes in  a predic t ive var iab le and in  turnover

may both be caused by employees '  react ions to  s t i l l  o ther

condi t ions.  Cot ton and Tut t1e found,  for  example,  that  the

best  predic tor  o f  turnover  was "behaviora l  in tent ions. r r  I

take that to mean that i f  you want to know whether people

wi l l  leave soon,  ask them. But  obv ious ly ,  both in tent  to

leave and actual  leav ing s tem most ly  f rom prev ious events

and f  rom many k inds of  employees '  pref  erences.  t ' tany

var iab les may be par t ly  predic t ive and par t ly  causal ,  and in

those cases,  changes in  them wi l l  produce l i t t le  change in

turnover .

Those  a re  s i x  f ea tu res  o f  Co t ton  and  Tu t t l e ' s

study--and of  thousands of  o ther  s tud ies-- that  make i t  very

chancy that  a l ter ing even a "s ign i f icant"  var iab le (such as

some aspect  o f  sat is fact ion)  wi l l  br ing a change of  some

other  var iab le (such as turnover)  in  your  par t icu lar  set t ing

( s u c h  a s  a  b u s i n e s s ) .

I  shou ld  a l so  men t ion  cos t r  ds  I  w i l l  do  aga in  f rom
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t ime  to  t ime .  The  cos t  o f  ra i s ing  sa t i s fac t i ons  o r

increasing pay levels ,  for  examPle,  can somet imes be h igher

than the resul t ing sav ing f rom reduced turnover .  I f  you

hi re o lder  workers,  to  take another  example,  they wi l l  more

quick ly  reach ret i rement  age,  and you wi l l  that  much more

quick ly  incur  the expense of  rep lac ing them. I  don ' t

suppose the s tudies analyzed by Cot ton and Tut t le  counted

ret i rement  as " turnover . t '

I  turn now to a few more remarks about research.

Research

Research is one of the ways we get ready for future

exper ience.  Knowledge got  f rom research enables us to

choose programs of  act ion la ter  on wi th  which we can

ant ic ipate condi t ions in  the envi ronment  bet ter  than we

could wi thout  that  knowledge.  That '  anyrday,  is  our  hope.

Research d i f fers  in  two ways f rom the ant ic ipat ions wi th in

our  bodies such as those of  our  legs when we go downsta i rs .

The differences come from the fact that the immediate

outcome of  research is  not  a  muscular  act ion,  but  a

conscious menta l  image of  some sor t  that  can be held in

memory or  recorded j .n  language.

Fi rs t ,  because the i -mage j -s  consciousr  w€ can make a

conscious choice whether  to  use the "map" of  the envi ronment
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the research has g iven us.  We can t ry  out  the su i tab i l i ty

of  the map to a s i tuat ion in  imaginat ion before commit t ing

ourselves to  act ion.  Second,  because the image can be

trans lated in to languager  w€ can make the map avai lab le to

other  people.  People who g ive maps to  others get  the

benef i t  o f  hear ing f rom them how wel l  the maps work out  in

the imaginat ions and act ions of  the others.  People who

receive maps f rom others get  the benef i t  o f  not  hav ing to

carry  through the research themselves.  Thus does language

and  soc ia l  l i f e  bene f i t  i nd i v idua ls .

In  the in formal  manner  of  research,  for  example,

exper ience wi th  c l imbing mounta ins enables us to  ant ic ipate

lacks of  food,  oxygen,  and warmth,  and get  ready wi th  food

packs,  oxygen tanks,  and heavy c lo th ing.  In  the formal

manner  of  research,  for  example,  exper imentat ion wi th

e lect r ic i ty  and cooper  wi res enables us to  f ind out ,  before

we  inves t  m i l l i ons  o f  do l l a rs  i n  equ ipmen t ,  how b ig  the

generators must  be and how b ig the wi res must  be to  t ransmi t

the  e lec t r i c i t y  a l l  ove r  t own .  I n  bo th  cases r  w€  can  use

the exper ience or  not  or  choose par ts  of  i t  as we wish in

any s i tuat ion in  the fu ture.  We can se lect  par ts  of  our

exper ience wi th  mounta ins,  for  example,  to  get  ready for

cer ta in  exper iences $re might  have in  a i rp lanes.  And in  both

cases,  our  exper ience can be used by anyone who can read the

language in  which we set  i t  down.

We act  to  achieve our  purposes wi th  as l i t t le  de lay



gen L - 3 6

and ef for t  as poss ib le .  Through research,  formal  or

in formalr  w€ t ry  to  f ind ways to  reduce,  g iven some present

knowledge or  s tore of  exper ience,  the var ie t ies of  events

for  which we must  be ready.  Suppose,  on a sunny day,  you

break your  sunglasses and want  to  rep lace then as reasonable

cost .  From prev ious exper ience,  you know that  sunglasses

are much more l ike ly  to  be found in  opt ica l  shops,

spor t ing-goods stores,  and drug s tores than in  grocery,

s tat ionery,  dry-goods,  or  furn i ture s tores.  Suppose you

know, too,  that  opt ica l  shops usual ly  ask more for

sunglasses than do drug s tores.  Suppose,  fur thermore,  that

i t  is  Saturday af ternoon,  and you have learned that  the

op t i ca l  shop  i s  c losed ,  bu t  t he  d rug  s to re  i s  open .

You go to the drug store and buy a nehr pair of

sunglasses at  a  reasonable pr ice.  Your  prev ious knowledge

saves you f rom t ra ips ing about  to  a great  var ie ty  of

commerc ia l  establ ishments,  and i t  a lso saves your  wai t ing

unt i l  Monday for  the opt ica l  shop to open.  Actual ly ,  your

act ion makes use of  s t i l l  fur ther  prev ious knowledge.  You

also know (predic t  wi th  h igh conf idence)  that  ne i ther

opt ica l  shops nor  drug s tores change the i r  ranges of  pr ices

very much. And you know that when stores tel l  you on the

te lephone or  by means of  a  s ign in  the window that  they wi l l

be open at  cer ta in  hours,  you wi l l  indeed a lmost  a lways f ind

them open at  those hours.

As another  example,  suppose you know, as
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organizat ional  consul tants  and group counselors do,  that

most  people in  a newly formed group of  s t rangers wi l l  a t

f i rs t  be less f ree in  te l l ing others about  the i r  thoughts

and fee l ings than they wi l l  be la ter  on af ter  favorable

exper ience in  the group accumulates.  That  knowledge saves a

chai rperson f rom wast ing energy and t ime in  press ing for

cer ta in  k inds of  communicat ion too soon.  And suppose you

know, too,  that  most  people in  a newly formed group th ink

that  o thers are less ready to  te l l  the i r  thoughts and

feel ings than they themselves are.  That  knowledge,  i f  the

subsequent  work in  the group goes a long cooperat ive ly ,  saves

the chai rperson the t rouble of  set t ing up e laborate

procedures to encourage trust and free interchange. The

chai rperson need only  le t  the bolder  members serve as

examples,  making a remark when necessary to  help the others

see that  the bolder  ones are suf fer ing no harm and in  fact

are help ing the group to do i ts  work.

In  both those examples,  knowledge (exper ience g lv ing

conf idence in  predic t ions)  ga ined prev ious ly  reduces the

range of  fu ture events wi th  which one need prepare to  deal .

Of  course,  i f  the drug s tore turns out  to  be c losed or  i f

a l l  the members of  the group turn out  to  be except ional ly

t im id ,  t hen  one  rev i ses  one ' s  ac t i on .  Neve r the less ,  bo th

a re  examp les  o f  resea rch .  I n  bo th  examp les ,  p rev ious l y

acqui red knowledge enables us to  prepare for  fu ture events

more  qu i ck l y  and  eas i l y .
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Knowledge does that  because i t  reduces the

possib i l i t ies for  which we must  prepare.  S ince in format ion

is  knowledge once i t  is  ins ide your  us ing knowledge to

reduce poss ib i l i t ies f i ts  wi th  the def in i t ion of  in format ion

given by in format ion theory--namely,  whatever  reduces the

possib le  choices.  Genera l j -zat ion is  usefu l  not  because the

informat ion is  so very "genera l  r  "  but  because we need get

ready for  fewer eventual i t ies than we would wj - thout  the

informat ion.

The organj -zed exper ience that  research br ings usr  in

memory or  on paper ,  enables us to  do th ings we could not  do

be fo re - - c l imb  h igh  moun ta ins ,  e lec t r i f y  a  c i t y ,  bu i l d  a

teaching machine,  wr i te  a personal i ty  inventory for

personnel  managers,  make bolder  dec is ions in  groups,  even

perhaps keep more of  our  employees longer .  For  me,  a l ]

research ans$rers the question, "What can I do now that I

couldn ' t  do before?"  And any act iv i ty  answer ing that

ques t i on  i s  resea rch .

You might want to interrupt me to say that I have

inc luded as research every occasion when we ref lect  on our

exper ience,  no mat ter  how smal l  a  p iece of  i t ,  wonder ing

what  we might  do next .  You would be r ight ;  I  do inc lude

those smal l  wonder ings.  The propensi ty  that  urges any

untutored person to ponder how future action can profj-t  from

past  exper ience is  the same propensi ty  that  urges some of  us

to  fo l l ow  the  d i sc ip l i ne  o f  f o rma l  resea rch .
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I t  is  t rue that  we of ten s tumble.  l i le  make mistakes,

in  our  genera l iz ing,  about  what  k inds of  exper ience to

expect  next .  We do that  in  both vu lgar  and formal

research.  Because of  the unpredic tabi l i ty  o f  the wor ld

around us,  many mistakes are unavoidable.  Others,  however ,

come f rom inept  genera l iz ing.  Many people,  f rom

cracker-barre l  ph i losophers to  profess j -onal  methodologis ts ,

have g iven us advice about  how to avoi .d  mistakes.  This  book

is  s t i l l  another  addi t ion to  that  l i terature.  One way to

pare down to one sentence what  I  have wr i t ten here is  th is :

The cracker-barre l  ph i losophers and the profess ional

methodologis ts  ought  to  exchange seats now and then.

Chief Points

Genera l j -z ing was not  invented by sc ient is ts  or

s tat is t ic ians.  When we do i t - -and we do i t  a l l  the t ime--we

are doing what  comes natura l ly .  I t  is  a  necessary

capab i l i t y r  d r  eve r -p resen t  f unc t i on  o f  a l l  t he  neu ra l l y

more complex l iv ing creatures.  You do i t ,  I  do i t ,  the

bi rds and bees do i t .  Though we ord inar i ly  th ink of

genera l i z i ng  as  an  ope ra t i on  i n  a  neu ra l  ne t ,  i t  a l so  occu rs

in the very bodi ly  s t ructure of  a  species.  F ish are

st reaml ined and equipped wl th  g i l ls  because they r rexpect , '  to

be  l i v i ng  i n  wa te r  a l l  t he i r  l i ves .  Genera l i z i ng  occu rs  i n
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bodi ly  shape,  in  re f lexes,  in  neura l  rout ines and programs

for  "automat ic"  sequences of  act ion (such as walk ing

downsta i rs)  r  and in  the conscious scanning and p lanning of

eve ryday  l i f e  as  we l l  as  whenr  ES  sc ien t i s t s ,  we  t r y  t o  be

consc ious  o f  genera l i z i ng  and  se l f - c r i t i ca l  abou t  i t .

Here is  a  recapi tu la t ion of  the ch ief  po ints  I

wanted to  br ing out  in  th is  chapter .

L. Purtrrose. Throughout this book, I assume that

humans act  accord ing to  the i r  purposes.  I f  you do not  th ink

peopl .e  have purposes,  you may as wel l  s top here.

2.  Ant ic ipat i .ng.  By genera l iz ing,  I  mean predic t ing,

ant ic ipat ing,  get t ing ready for  fur ther  act ion.  I  mean

choosing an act ion that  wi l l  (we th ink or  hope)  br ing us

what  we want  i f  we f ind ourselves in  cer ta in  condi t ions

rather  than others.

3.  Cont inu i ty .  Genera l iz ing occurs both

unconscious ly  and conscious ly .  The lower levels  of  the

neura l  net  respond more quick ly  and more narrowly to

deviat ions f rom what  has been ant ic ipated.  At  the h igher

Ieve Is ,  genera l i z i ng  i s  more  o f ten  consc ious ,  i t  encompasses

wider  rangtes of  poss ib le  events,  and i t  can wai t  for  far ther

futures.  But  there is  no d j -scont inu i ty .  We are no smarter ,

so to speak, when we are writ ing a research report than when

we are walk ing.

Genera l iz ing occurs both in  everyday l i fe  and in

fo rma l  resea rch .  Genera l i z i ng  i n  sc ience  may  be  t yp i ca l l y
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more  sys temat i c ,  se l f - c r j - t i ca l ,  and  pub l i c l y  i nspec ted  than

in other  rea lms of  l i fe  ( though I  am not  near ly  as sure of

tha t  c la im  as  I  once  was ) ,  bu t  t he re  i s  no  d i scon t i nu i t y .

I  th ink a test  o f  whether  a proposi t ion in  soc ia l

science can be a guide to diagnosj-s cannot be made under the

"contro l led condi t ions"  (contro l led by the exper imenter)  we

th ink  o f  i n  connec t i on  w i th  " l abo ra to r i es . "  I  do  be l i eve

that  f ru i t fu l  exploratory s tudies can be made under

"contro l led condi t ions"  i f  the proposi t ion tested inc ludes

the speci f icat ion of  those contro l led condi t ions.  An

example would be " .  among rats  of  s t ra in  W and of  sex X

that  have been handled gent ly  for  a  to ta l  o f  a t  least  Y

hours prev ious to  the exper iment ,  have been depr ived of  food

for  Z hours,  and are prevented f rom discover ing any way of

get t ing food other  than press ing the lever . "  Another

example would be " .  .  .  among male Midwestern co l lege

sophomores in  the U.S.  in  1988 who are g iven academic credi t

for  par t ic ipat ing in  the exper iment ,  who are s t rangers to

one another, who are put together for one hour wj-th no

expectat ion that  they wi l l  ever  meet  again,  and who are

a l l owed  to  conve rse  on l y  abou t  t op i cs  X  and  Y . 'Bu t  a  tes t

under  such rest r ic ted condi t ions does not  ready the

proposi t ion to  be used as a guide to  d iagnosis  outs ide those

res t r i c ted  cond i t i ons .

I  t h ink  a  " f i na l ' r  t es t  o f  a  p ropos i t i on  i n  soc ia l

sc ience must  be a test  o f  whether  the proposi t ion prov ides
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people in  uncontro l led condi t ions (uncontro l led by some

exper imenter)  wi th  a guide to  d iagnosis  wi th  which they

succeed in  carry ing out  the i r  own purposes more quick ly '

more  su re l y ,  o r  w i th  l ess  con f l i c t  w i th  the i r  o the r

purposes.  I f  the guide to  d iagnosis  speci f ies that  the

o f  t he  gu ide  w i l l  do  we l l  t o  se t  up  a  res t r i c ted

user

envi ronment ,  that 's  a l l  r ight .  But  the choice of  whether  to

do sor  i f  the proposi t ion is  to  be a guide outs ide the

survei l lance of  the exper imenter ,  must  be le f t  to  the user .

Humans act  to  carry  out  the i r  purposes,  and the i r

purposes consis t  o f  mainta in ing an array of  perceptual

inputs.  I f  that  is  sor  when we cannot  see c lear ly  the

evidence for  a  proposi t ion unless i t  is  be ing used by

persons f ree to  carry  out  the i r  own purposes,  not  by persons

whose behavj-or is being bent or restr icted to the purposes

of  an exper imenter .  By persons being " f reer"  I  mean that

they are in an environment r ich enough in opportunit ies to

approximate the degrees of freedom of choice that they

typ ica l ly  have in  everyday l i fe .  The easiest  way to  prov ide

that  r ichness of  env j - ronment  is  to  le t  the user  ( the

"sub jec t ' )  use  the  gu ide  to  d iagnos i s  i n  eve ryday  l i f e .

Because that  j -s  my v iew of  human behavior ,  because I

th ink l re  genera l ize both unconscious ly  and conscious ly  and

in everyday l i fe  as wel l  as in  the laboratoryr  and because I

be l ieve that  humans do guide themselves by pr inc ip les having

the  same i f - t hen  fo rm as  sc ien t i f i c  p ropos i t i ons  (as  we l I  as
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by  o the r  so r t s  o f  i n te rna l  s tandards ) ,  I  w i t l  o f f e r

i l l us t ra t i ons  f rom eve ryday  l i f e  i n  t h i s  book  as  f ree l y  as  I

o f fer  accounts of  formal  research.

4. Part icular and general. Vie can generalize from

the par t icu lar  to  the genera l  in  our  "minds"- -at  the upper

Ievels  of  the neura l  net .  When \ , /e  act ,  hourever ,  we can act

only  because we have genera l ized f rom the genera l  to  the

par t i cu la r .  No  genera l i za t i on ,  whe the r  i t  comes  f rom "pu re "

or  f rom "appl j -ed"  research,  can be a guide to  immediate '

pa r t i cu la r  ac t i on .  I t  can  be  a  gu ide  on l y  to  d iagnos i s .

Conversely ,  any k ind of  research can serve a pract ica l

purpose i f  i t  does indeed g ive us a guide to  d iagnosis .

5.  Diagnosis .  Genera l iz ing serves us wel l  on ly  i f  we

constant ly  keep d iagnosing to  be sure of  the condi t ion we

are in .  I f ,  hav ing in  mind the research on the " r isky

shi f t r  "  we want  to  use group decis ion-making in  some other

country  than the Uni ted States to  help the par t ic ipants

commit  themselves to  making changes in  the i r  organizat j -on '

we can save ourselves f rom possib le  catast rophe i f  we f i rs t

make sure that  the cu l ture encourages tak ing r isks in  the

k ind of  act iv i ty  that  wi l l  be requi red,  i f  we make sure that

the par t icu lar  organizat ion is  not  somehow an except ion to

the cu l tura l  norm, and i f  we then check repeatedly  as the

discuss ions cont inue to  make sure that  some fur ther  norm is

not  reducing the at t ract iveness of  r isk .  This  k ind of

repeated d iagnosing is  an essent ia l  feature of  "act ion
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researchr  "  a  s t rategy for  makj -ng changes in  soc ia l  l i fe  far

more ef fect ive than mere advice-g iv ing by exper ts '  no mat ter

how exper t .  Af ter  the sect ions that  descr ibe separate ly  the

methods of  re la t ive f requencies and of  specimens,  I  wi l l

descr ibe "act ion research"  in  chapter  ##{*  as a way of

meld ing those two methods.

6. Frequencies and specimens. I think we use two

chief methods to get ready to perceive future events and

deal  wi th  them. I  wi l l  ca l l  one the "method re lat ive of

f requenc ies . "  Us ing  i t ,  we  coun t  cases  and  es t ima te

stat is t ics .  We look for  ways that  condi t ions and act ions

c lus te r .  I n  Pa r t  ###  o f  t he  book ,  I  w i l l  show whaL  I  t h ink

the method of relative frequencies can do and what i t  cannot

d o .

The other  method I  wi l l  ca l l  the "method of

specimens."  Using i t ,  we t reat  persons or  groups as members

of  a  species.  We look for  behavior  (not ,  however ,  for  a

par t icu lar  act j -on)  that  is  invar iant  wi th in  an ind iv idual

'over t ime and for the ways of managi"ng behavior that are the

same f rom one i -nd iv idual  to  another .  In  Par t  ### of  the

book,  I  wi l l  show what  I  th ink the method of  specimens can

do and what  i t  cannot  do.

Both methods y ie ld  usefu l  in format ion.  They y ie ld ,

however ,  d i f ferent  k inds of  in format ion usefu l  for  d i f ferent

pu rposes .  I n  t he  res t  o f  t h i s  book ,  I  w i l l  do  my  bes t  t o

show the d i f ferences.
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