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T he p leas ing  no t i on  that  we live in a "small 

wor ld"  w h e r e  p e o p l e  are c o n n e c t e d  by "six 

d e g r e e s  of  s e p a r a t i o n "  may  be  the  a c a d e m i c  

equiva lent  of an urban  myth.  New ev idence  dis- 

covered in the Milgram pape r s  in theYale archives, 

t oge the r  w i th  a r ev iew of  the  r e sea rch  on  the  

small w o r l d  p rob lem,  reveals  that  this w ide ly  ac- 

c e p t e d  idea rests on scanty  empi r i ca l  ev idence .  

The "small wor ld  p rob lem"  takes its name from 

an expe r i ence  familiar to us all.As Stanley Milgram 

desc r ibed  it: 

Fred Jones  of  Peoria, s i t t ing in a s idewalk  
cafe inTunis, and need ing  a l ight for his ciga- 

ret te,  asks the man at the nex t  table  for a 
m a t c h .  T h e y  fall  i n to  c o n v e r s a t i o n ;  t h e  

s t ranger  is an Engl ishman who,  it tu rns  out,  

spen t  several months  in Detroi t  s tudying the 

ope ra t ion  of an in t e rchangeab le -bo t t l ecap -  

factory."I  know it 's a foolish question," says 

Jones,  "but  did  you ever  by  any chance  run  

into a fe l low n a m e d  Ben Arkadian? He's  an 

old f r iend of mine,  manages  a chain  of su- 

pe rmarke t s  in Detroit. . ." 

"Arkadian,Arkadian," the Englishman mutters.  

"Why, upon  my soul, I be l ieve  I do! Small 

chap,  very  energe t ic ,  ra ised m e r r y  hel l  w i th  

the  f ac to ry  over  a s h i p m e n t  of  de fec t ive  

bo t t l ecaps"  

"No kidding! "Jones excla ims in amazement .  

"Good lord, it's a s m a l l  world,  i sn ' t  it?" 

(1967:61)  

The quest ion of h o w  peop le  are hooked  up had 

long b e e n  an en t e r t a in ing  pa r lo r  game a m o n g  

ma themat i c i ans  w h e r e  it took  such forms as: If 

you choose  any two p e o p l e  in the  w o r l d  at ran- 

dom, h o w  many  acqua in tances  are n e e d e d  to cre- 

ate a cha in  b e t w e e n  them? I thiel  de Sola Pool  at 

MIT and Manfred Kochen  of IBM c o l l a b o r a t e d  on 

m a t he m a t i c a l  mode l s  of  the  small  w o r l d  p r o b l e m  

and c i r cu la t ed  u n p u b l i s h e d  p a p e r s  w i th in  an in- 

visible col lege  of  co l leagues  for two decades .They  

were  r e luc t an t  to publ i sh ,  Kochen  expla ins ,  be- 

cause  "we n e v e r  felt we had  ' b r o k e n  the back  of  

the p r o b l e m '  "(1989, viii). 
T h e  b r i l l i a n t  s o c i a l  p s y c h o l o g i s t  S t a n l e y  

Milgram be l i eved  he had  so lved  the  p r o b l e m ,  or  

at l eas t  m a d e  s u b s t a n t i a l  e m p i r i c a l  p r o g r e s s ,  

t h r ough  an ingen ious  e x p e r i m e n t .  Milgram asked  

"starters," s u p p o s e d l y  "randomly" chosen  p e o p l e  

f rom psycho log i ca l l y  d i s tan t  loca t ions  like Kan- 

sas or  Nebraska ,  to send a fo lder  t h rough  the  mail  

to a ta rge t  p e r s o n  in p laces  like Cambr idge ,  Mas- 

sachuse t t s  or  Boston.The s t a r t e r s  w e r e  g iven  ba- 

sic i n f o r m a t i o n  a b o u t  the  t a r g e t  p e r s o n  a n d  

w r i t t e n  i n s t r u c t i o n s  to s end  the  fo lde r  t h r o u g h  

the  mai l  to  s o m e o n e  t hey  k n e w  o n  a f i r s t - name  

bas i s  w h o  w o u l d  be  m o r e  l i ke ly  to  k n o w  the  

ta rge t .  Tha t  p e r s o n  was  to s e n d  the  f o l d e r  on  

to  s o m e o n e  c l o s e r  to  t he  t a rge t  w h o m  he  o r  

she  k n e w  on a first  name  basis. R e t u r n e d  t r ace r  

pos t ca rds  t r a c ke d  the p rogress  of each  chain  .The 

idea was  to see  h o w  many  jumps  were  n e e d e d  to 

reach s o m e o n e , w h e n  the c o n n e c t i o n s  cou ld  only 
be th rough  fr iends,  relat ives,  or  c lose p e r s o n a l  ac- 

qua in tances .  
Would  any fo lders  r each  the  ta rge t  p e r s o n ?  

Milgram's  first  ta rget  was  the  wife of  a d iv in i ty  

s tuden t  l iving in Cambridge .  He was a s t o n i s h e d  

at h o w  fast she  got  the  fo lder  f rom Kansas.  In a 

m e m o r a b l e  e x a m p l e  in his famous  ar t ic le  in the  

first issue of  Psychology  Today in 1967, Milgram 
w r o t e : " F o u r  days af ter  the  fo lders  we re  sent  to  a 

g roup  of  s ta r t ing  pe r s ons  in Kansas,  an i n s t r u c t o r  

at the Episcopa lTheolog ica l  Seminary a p p r o a c h e d  
our  target  p e r s o n  on the street .  'Alice,' he  said,  

th rus t ing  a b r o w n  fo lder  t o w a r d  he r , ' t h i s  is for  

you. 'At first  she t hough t  he  was s imply  r e t u r n i n g  
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a folder that had gone astray and had never  got- 
ten out of Cambridge, but  w h e n  we looked at the 
roster, we found to our  pleased surprise that the 
d o c u m e n t  had started with a whea t  farmer  in 
Kansas. He had passed it on to an Episcopalian 
minister in his hometown,  who  sent it to the min- 
ister who  taught in Cambridge, w h o  gave it to 
the target person.  Altogether, the number  of in- 
termediate links be tween  starting person  and tar- 
get amounted  to two!" (pp. 64-65). 

In a second study, using Nebraska starters and 
a target who  lived in Sharon, Massachusetts and 
worked in Boston, Milgram repor ted  that "chains 
varied from two to 10 intermediate acquaintan- 
ces, wi th  the median at five" (p. 65). Thus, any 
person  appeared to be able to reach another  per- 
son in just six j u m p s - - t h e  empirical basis for the 
famous phrase "six degrees of separation." 

Milgram's fascinating findings have s l ipped 
away from their scientific moorings and sailed into 
the world of  imagination."Six Degrees of Separa- 
tion" became the name of an acclaimed play by 
John Guare."Six Degrees of LoisWeisberg" became 
the title of  a famous article by Malcolm Gladwell 
(The New Yorker, January 11, 1999: 52-63) explain- 
ing the value of social connectors ,  people  who  
know people  from different subcultures."Six De- 
grees of Kevin Bacon" became the name of  a par- 
lor game for movie buffs. "Six Degrees of  Separa- 
tion" b e c a m e  the name  of  a web  site, w h i c h  
explains that it was inspired by the idea of six 
degrees of  separat ion to create a place wh ich  
would  connec t  millions of people  from around 
the world."I t ' s  a Small, Small World" sing dolls in 
t he i r  n a t i o n a l  c o s t u m e  at a h e a r t - w a r m i n g  
Disneyland exhibit. 

The vast majority of  chains in any small world 
study spanning more than one city were  never 
comple ted .The  memorable  example of  the Kan- 
sas whea t  farmers w h o  reached the wife of the 
divinity student  in two jumps comes  from an un- 
published study I found in the Milgram archives. 
Only 5 percent  of the letters actually reached their 
target. Milgram's o ther  studies show comple t ion  
rates of  roughly 30 percent .  Further, the astonish- 
ing degree of acceptance of the notion that people 
are connec t ed  by only six degrees of separation 
is in itself a p h e n o m e n o n  that needs to be ex- 
plained. 

An explosion of interest in the "small world 
problem" is occurr ing in mathematics  and other  
fields ranging from disease transmission to neu- 
roscience.  What  t r iggered this interest  was an 

impor tan t  article in 1998 in Nature by D.J.Watts 
and S.H. Strogatz, entitled "Collective Dynamics 
of'Small-World' Networks" (393: 440-442). In it the 
authors  p ropose  a mathematical  foundat ion  for 
the no t ion  that we live in a small world.  Math- 
ematical models,  however,  rely on non-empirical  
assumptions .Whether  anyone has yet "broken the 
back" of the small world problem is still open  to 
question. 

Informat ion in the Milgram Papers 
I had always regarded Milgram's work  on the 

small wor ld  problem as one  of  the great, counter-  
intuitive studies in the social sciences.  My inter- 
est in pursuing its details arose from a teaching 
prob lem.  Social sc ience  research,  some  of  my 
graduate students insisted, was nothing more  than 
the systematic study of  what  you already know. 

Thinking about  h o w  to s h o w  my skeptical stu- 
dents that social research could  p roduce  surpris- 
ing results,  I hit u p o n  the idea of  rep l ica t ing  
Milgram's small wor ld  study in the In terne t  Age. 
We would  run a postal version and an e-mail ver- 
sion of his great study. Surely those of  us on the 
right side of  the digital divide were  far more  con- 
nec ted  to each other  than Milgram had ever imag- 
ined. I fantasized about  finding the original target 
people  in Milgram's small wor ld  studies, such as 
the wife of  the divinity s tudent  or  the Boston 
stockbroker,  and asking them to be the targets for 
this replicat ion more  than a quar ter  of a cen tu ry  
later, a bit of showmansh ip  w o r t h y  of  Stanley 
Milgram himself. 

To prepare  for this research project ,  I needed  
to find Milgram's original research materials, avail- 
able for public review in Boxes 48 and 49, Stanley 
Milgram Papers, Manuscripts and Archives, Yale 
Library (Kaplan, 1996). Key details of Milgram's 
study were unclear.What exactly had Milgram sent 
t h r o u g h  the mail? Somet imes  it was  cal led a 
"chain-letter," somet imes a "passport," somet imes  
a "document  in a folder."What this i tem actually 
l o o k e d  like c o u l d  make  a big d i f f e r e n c e  in 
whe the r  people  sent on the letters or tossed them 
out. People would  find a chain-letter easy to throw 
out, I reasoned, but not a d o c u m e n t  that looked 
like a passport .  

What  I found in the Milgram papers  in theYale 
archives was disconcerting. Milgram published the 
arresting anecdote  of  the divinity s tudent ' s  wife 
w h o  had go t t en  a let ter  in four  days (quo t ed  
above) in the Psychology Today article wi thou t  
giving the statistical results of  this study.An un- 
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dated paper," Results of Communica t ion  Project," 
in the Stanley Milgram papers  in theYale archives 
reveals that 60 people  had been recruited as start- 
ers from a newspaper  advert isement  in Kansas, 
and 50 chains had actually been started.Just  3 of  
the 60 documents  (5%) reached the wife of  the 
divinity student, and they passed th rough  an av- 
erage of  8 people  (9 degrees of  separation). The 
memorable  anecdote  in Psychology Today was at 
great variance from the actual, unrepor ted  results 
of  the first study. 

Subtle features of  Milgram's second and pub- 
l ished Nebraska s tudy s t rongly  favored cha in  
complet ion.The documen t  sent th rough  the mail 
turned  out  to be impressive indeed: a passport  of  
thick royal blue cardboard with the name" Harvard 
University" embossed  in gold letters on the cover  
and a stylish gold logo.The roster  of signatures 
was visually impressive as w e l l - - e a c h  person ' s  
name signed with the fountain pens  c o m m o n l y  
used in the per iod.An impressive passpor t  is not  
a biasing factor. But it did suppor t  the idea that 
people  would  have tried to send on the document  
rather than not bother  with it, the explanat ion 
usually offered for the low chain complet ion rates. 

Other  features of  Milgram's small wor ld  stud- 
ies might well have biased the results in favor of  
the conclusion that people  live in a small world.  
Take the selection of  the sample. I found in the 
archives the original adver t i sement  recrui t ing  
subjects for the Wichita, Kansas study.This adver- 
t isement  was worded  so as to attract not  repre- 
sentative people  but particularly sociable people  
proud of their connect ions  and confident  of their 
powers  to reach someone  across class barriers.A 
second biasing factor  was that Milgram recrui ted 
subjects for the Nebraska and Los Angeles stud- 
ies by buying mailing lists, an item which  appears  
in his proposal  budget  available in the Milgram 
papers. People with names wor th  selling are more 
likely to be high-income people,  w h o  are bet ter  
connected.  (See M. Beck and P. Cadamagnani,"The 
Extent of  Intra- and Inter-Social Group Contact  in 
the American Society. Unpubl ished manuscript ,  
Stanley Milgram Papers, Manuscripts and Archives, 
Yale University, 1968.) 

I found in the archives a variation of the small 
wor ld  study, probably sent to Milgram for review 
but to my knowledge unpublished.This study not  
only showed  extremely low chain comple t i on  
rates (below 18%) but also suggested that people  
are actually separated quite dramatically by so- 
cial class.This study recruited 151 volunteers from 

Crestline, Ohio, divided into low-income,  middle- 
income,  and h igh- income  groups .  The star ters  
were to try to reach a low-income, middle-income, 
or high-income person  in Los Angeles.While the 
chain comple t ion  rate was too low to permit  sta- 
tistical compar i sons  of  subgroups,  the research- 
ers make an impor tan t  observat ion:  "No low-in- 
come  senders  were  able to comple te  chains to 
target Ss o ther  than the low-income target" (p.5). 
The middle- income and high- income people,  on 
the o ther  hand, did get messages through to some 
people  in every o ther  income group .These  pat- 
terns suggest a wor ld  divided by social class, wi th  
low-income people  more  apt to be d isconnected .  

Other Research on  the  Small World Problem 
I realized that Milgram's original e x p e r i m e n t - -  

sending a d o c u m e n t  f rom people  in Nebraska to 
a s tockbroker  in B o s t o n i d i d  not  in a scientific 
sense suppo r t  the popu l a r  in te rp re ta t ion  that  
peop le  in the United States, or  in so/lie versions 
the world  over, are c o n n e c t e d  by six degrees of  
separat ion.After  all, this study was based on ef- 
forts to reach only one particular person  and a 
socially prominent  person  at that. But surely there 
had been  n u m e r o u s  rep l ica t ions  of  the small 
wor ld  problem all over the world,  just as there  
had been of  Milgram's famous study of  obed ience  
to authority. The small wor ld  study was easy to 
replicate and inexpens ive .The  Nebraska study, I 
learned in the Yale archives, had a budget  of  only 
$680. 

I did an exhaustive search of the publ ished lit- 
erature, not  only using compu te r i zed  databases 
but also following up bibliographical leads that I 
found in the unpubl i shed  papers  in the Milgram 
archives. Some of  this research could not  be found 
in today 's  c o m p u t e r i z e d  l i terature searches.  I 
spent months  tracking down  obscure  journals and 
tr iumphantly located the author  (Eugene Garfield, 
"It's a Small World after All." Current Contents, 
1973,43:5-10) of  a myster ious research review of  
the small wor ld  p rob lem that had been  sent  to 
Milgram for his comments .  

Using as my cri ter ion for a "replication" of  the  
small wor ld  study, that  the study had to span at 
least two d i sconnec ted  cities, I could find only 
two publ ished replications,  bo th  c o n d u c t e d  by  
Milgram himself. In the first study, the inescap- 
able fact is that the great majori ty of  the chains 
were  neve r  c o m p l e t e d  (Travers and Milgram, 
1969).To put  it ano ther  way, the vast majori ty of  
people  did not  reach the target person.  

THE SMALL WORLD PROBLEM 63 



The inescapable fact is that the great majority 
of  chains were  never  comple ted  w h e n  a study 
spanned at least two d isconnec ted  cities.To put  
it another  way, the vast majority of people  did 
not reach the target person.  Of the 296 possible 
chains in the technical research report,  217 chains 
were  started, and 64 were c o m p l e t e d - - a  success 
rate of only 29% of started chains. 

A careful reading of  the technical  repor t  also 
shows that the starters had social advantages; they 
were far from a random or representat ive group. 
The three starter groups were:  (a) 100 blue chip 
stock owners  f rom Nebraska recru i ted  f rom a 
mail ing list, (b) 96 peop l e  f rom Nebraska  des- 
ignated as the "Nebraska r andom"  g r o u p  [quo- 
ta t ions in the original]  but  actual ly  r ec ru i t ed  
f rom a mail ing list, and (c) 100 p e o p l e  f rom 
Boston des ignated  as the "Boston random" group 
[quotations in the original[ but  actually recrui ted 
from a newspaper  advertisement.All would  have 
had a leg up in making social connec t ions  to a 
Boston stockbroker. 

Milgram's subsequent  study with Korte of  ac- 
quaintance networks be tween racial groups again 
reveals not only a low rate of  chain comple t ion  
but also suggests the impor tance  of  social barri- 
ers (see C. Korte and S. Milgram, "Acquaintance 
Links be tween  White and Negro populat ions:Ap- 
plication of  the Small World Method.Journal of  
Persona l i t y  and  Social  Psychology ,  1970,  
15(2): 101-108).White starters in Los Angeles, so- 
licited through mailing lists, tried to reach both  
white and"Negro" targets in NewYork. Of the 270 
chains started and directed toward "Negro" tar- 
gets, only 13% got through compared  to 33% of 
the 270 chains directed toward white  targets. 

I could find only one other  replication of the 
small wor ld  s tudy in the pub l i shed  l i terature 
which  came close to meet ing the cri terion that  a 
r ep l i ca t ion  had to span at least  two  discon-  
nec t ed  c i t ies--Lin,  Dayton,  and Greenwald ' s  in- 
ves t iga t ion  (c i ted be low)  of  a single u rban ized  
area in the Northeas t .The research pu rpose  was 
to examine social stratification, par t icular ly bar- 
riers b e t w e e n  whi tes  and blacks. Of 596 pack- 
ets sent  to 298 volunteers,  375 packets  were for- 
warded and 112 eventually reached the t a rge t - -a  
success rate of  30%. But this study, too, under- 
scores the racial divide. "Communica t ion  f lows 
mainly within racial groups: '  the authors conclude. 
"Crossing the racial boundary  is less likely to be 
a t tempted and less likely to be effective" (p. 118). 
Substantial research has indeed occur red  on the 

small wor ld  p h e n o m e n o n ,  but  this indust ry  of  
studies cons is ted  mos t ly  o f  adap ta t ions  o f  the  
m e t h o d  to such  l imited se t t ings  as a co l lege  
c a m p u s  (see R.L. Shotland,  University Commu- 
nicat ion Networks: The Small  World Method 
( N e w  York: Wiley, 1976));  bus inesses  (see C.C. 
Lundbe rg , "Pa t t e rns  of  A c q u a i n t a n c e s h i p  in So- 
c ie ty  and Complex  Organ iza t ion :  A Compara-  
tive Study of  the Small World Problem,  Pacific 
Sociological Review, 1975, 18:206-222);  a high- 
rise apar tment  (S. Bochner, R. Duncan,  E. Kennedy, 
and E Orr,"Acquaintance Links be tween  Residents 
of  a High Rise Building: An Appl ica t ion  of  the 
'Small World'  Method,Journal of  Social Psychol- 
ogy 1976, 100:277-284), or a single urban area (N. 
Lin, P Dayton, and P. Greenwald,"The Urban Com- 
municat ion Network and Social Stratification:A 
'small wor ld  experiment , '"  in B. D. Ruben (Ed.), 
C o m m u n i c a t i o n  Yearbook." Volume 1 ( N e w  
Brunswick:Transact ion Books, 1978): 107-119. 

The One Exception 
I located one study inconsis tent  with the pat- 

tern of  low chain comple t ion  rates in small wor ld  
studies over a large geographic  area.This research 
did not meet  my cr i ter ion for a replication, span- 
ning at least two d i s c o n n e c t e d  cities. Guiot ' s  
(1976) study of ethnic gate-keeping focuses on 
only one city, Montreal. Nonetheless ,  his comple-  
tion rate of 85% is so unusual that this study war- 
ranted special attention. 

Guiot had developed an interesting adaptation 
of the small world method.  Instead of  using the 
mail, he used the telephone.  Each potential starter 
was called on the te lephone  and asked to partici- 
pate, using te lephone  messages to move closer 
toward the target. If a pe r son  d r o p p c d  out, the 
chain was reactivated by calling back the previ- 
ous person  and asking that person  to sclect a new  
contac t  to restart the cha in .Whe the r  this novel 
p roccdure  is consis tent  wi th  the theoret ical  na- 
ture of  the small wor ld  p rob lem is quest ionable 
since people  who  did not  t e lephone  another  con- 
tact, despite prodding  from the researcher, may 
have been  socially isolated individuals. 

The starters were  52 French Canadian volun- 
teers in Montreal w h o  were  ins t ructed to reach a 
p rominen t  Jewish target.The 85% chain comple-  
t ion  rate may only  d e m o n s t r a t e  tha t  Jews  in 
Montreal live in a small social world:  Once  you 
fincl a Jew, you can get your  message through. Still, 
fu tu re  r e sea rch  on the  small w o r l d  p r o b l e m  
should consider  a t e l ephone  method,  where  re- 
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searchers  can mon i to r  the  reasoning,  ne tworks ,  

and p rogress  of p e o p l e  t ry ing  to make connec-  

tions. 

Drawing Conclus ions  f rom the  Studies 

The research  on the small  w o r l d  p r o b l e m  sug- 

gests  no t  a coun te r - in tu i t ive  t r i u m p h  of  socia l  

research  but  an all-too-familiar pa t t e rn :We  live in 

a wor ld  w h e r e  social  capital ,  the abi l i ty  to make  

persona l  connect ions ,  is not  w idesp read  but more  

apt  to be a possess ion  of  p e o p l e  of  h ighe r  social  

status. Many small wor lds  do  exist ,  such  as scien- 
tists w i th  w o r l d w i d e  c o n n e c t i o n s  or  univers i ty  

adminis t ra tors  at a single campus.  Rather  than liv- 

ing in a"small,  small world," we may live in a wor ld  

that  looks a lot like a bowl  of  l umpy  oatmeal ,  w i th  

many small wor lds  loosely connec t ed  and pe rhaps  

some small wor lds  not  c o n n e c t e d  at all. Milgram's 

"small  w o r l d "  t h e o r y  c o u l d  be  v i e w e d  as t he  

"strong" form of the small wor ld  p h e n o m e n o n ,  for 

w h i c h  w e  have  l i t t le  e m p i r i c a l  e v i d e n c e .  The 

" lumpy oatmeal"  theory,  that  we live in a w o r l d  

wi th  many small wor lds  poss ib ly  but  not  neces-  

sarily connec t ed ,  might  be v i ewed  as the  "weak" 

form of the  small wor ld  p h e n o m e n o n ,  for  w h i c h  

we  do have evidence .  

We Want To Believe a "Small, Small World" 
The s p e e d  wi th  w h i c h  bo th  r e sea rche r s  and 

the  gene ra l  pub l i c  a c c e p t e d  Mi lgram's  resu l t s  

raises an in t r iguing ques t ion:  Why do we  find it 

so easy to bel ieve  wha t  appea r s  to be a counter -  

intui t ive not ion ,  that  we  live in a smal l ,  smal l  

wor ld?  P s y c h o l o g i c a l  r e s e a r c h  on  i n f o r m a t i o n  

p r o c e s s i n g  sugges t s  w h y  p e o p l e  may be so will- 

ing to accep t  the  no t ion  of  six degrees  of  separa-  

t ion .A small  w o r l d  e x p e r i e n c e  is m e m o r a b l e . W e  

judge vivid e x p e r i e n c e s  that  c o m e  to m i n d  wi th  

ease to be more  f requen t  than they  in ac tua l i ty  

a r e - - t h e  e r ro r  of j udgmen t  that  K a h n e m a n  and 

Tversky (1996) label  the  "availabil i ty heurist ic." 
As I ques t i oned  p e o p l e  abou t  w h e t h e r  they  

be l i eved  in a "small wor ld"  and why, I was  aston- 

i shed  to f ind h o w  s t rong this be l ie f  was  and h o w  

resis tant  it was to cha l lenge .Three  major  reasons  

recurred:  

1. Belief in a small w o r l d  gave p e o p l e  a sense  

of security."It 's a scary wor ld  out  there," one 

federal  judge told  me ." I t ' s  good  to be l ieve  

that  we are all s o m e h o w  ho ld ing  hands." 

2. Small w o r l d  e x p e r i e n c e s  s u p p o r t e d  reli- 

gious faith. W h e n  you  met  s o m e o n e  f rom 

your  pas t  or  s o m e o n e  w h o  k n e w  s o m e o n e  

f rom you r  past,  this was  ev idence  of  design.  

. Peop le  had  li t t le in tui t ive  u n d e r s t a n d i n g  of  

c o i n c i d e n c e .  Odd  c o i n c i d e n c e s  do occur .  
Here  is one:  The two  great  inves t iga to r s  of  

the  small  w o r l d  p rob l em,  Stanley Milgram 

and I th ie l  de Sola Pool, bo th  d i ed  in the  

same year, 1984, Milgram of  a hea r t  a t t ack  

and de Sola Pool of c ance r  (Kochen,  1989). 

As I l i s t ened  to p e o p l e ' s  de s c r i p t i ons  of cher-  

i shed  small  w o r l d  expe r i ences ,  l began  to rea l ize  

that  a verba l  confus ion  was taking p lace .  Wha t  

p e o p l e  l abe l ed  a "small wor ld  e x p e r i e n c e "  had  a 

di f ferent  m a t h e m a t i c a l  s t ruc tu re  f rom the  small  

w o r l d  p r o b l e m  that  Milgram and the  ma themat i -  
cians we re  inves t iga t ing .The  classic "small w o r l d  

p rob lem"  is e x p r e s s e d  in such forms as :Wha t  are 

the  c ha nc e s  tha t  two  p e o p l e  c h o s e n  at r a n d o m  

from the  p o p u l a t i o n  will  have a f r iend  in com- 

mon? 
But the  small  w o r l d  e x p e r i e n c e s  I was  hea r ing  

abou t  w o u l d  be  e x p r e s s e d  ma themat i ca l ly  in a 

quite d i f ferent  f o r m : W h a t  is the  p r o b a b i l i t y  that  

you will  mee t  a f r iend  from your  pas t  or a s t ranger  

w h o  k n o w s  a f r i e n d  f rom you r  pas t  ove r  t he  

course  of  your  l ifetime? These  p robab i l i t i e s  are 

apt  to  be  high. H o w  likely w o u l d  it be,  pa r t i cu-  

larly for e d u c a t e d  p e o p l e  w h o  travel  in s imi lar  

social  ne tworks ,  n e v e r  to mee t  a n y o n e  a n y w h e r e  

a t  a n y  t i m e  w h o  k n e w  s o m e o n e  f rom the i r  past? 

Interest in the  "Small World Problem" 
A m a t h e m a t i c a l  b r e a k t h r o u g h  has o c c u r r e d  

wi th  the small  w o r l d  p r o b l e m , w h i c h  has c r e a t e d  
a renaissance of  in teres t  in many o the r  fields, f rom 

disease t ransmiss ion to corpora te  communica t ion .  

What  t r iggered  this in te res t  was the inven t ion  of  

a ma thema t i ca l  m o d e l  exp la in ing  h o w  the  small  

w o r l d  p h e n o m e n o n  m i g h t  o p e r a t e  (Wa t t s  & 

Strogatz,  1998). A few r a n d o m  c o n n e c t o r s  in a 

mathemat ica l  n e t w o r k  of c o n n e c t e d  poin ts  (analo- 

gous to  the  "Lois Weisbergs"  w h o  span  subcul -  

tures)  tu rn  out  to  vast ly dec rea se  the  d i s t ance  

be t w e e n  points .  Fol lowing up the Watts & Strogatz 

findings, K le inbe rg  (2000) inves t iga ted  the  na ture  

of  c o n n e c t i o n s  in a ma thema t i ca l  n e t w o r k  w h e r e  

everyone  is c o n n e c t e d  to four po in t s  on each  side 

but  also has some  long range, oddbal l  connec t i on .  

Short  c o n n e c t i o n s  t h r ough  the  maze do exis t ,  he 

demons t r a t e s ,  bu t  the  maze w o u l d  seem too  be- 

wi lder ing,  he bel ieves ,  for p e o p l e  to f ind thei r  way  
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t h r o u g h .  T h e s e  m a t h e m a t i c a l  m o d e l s  t hus  m a k e  

sense  o f  Mi lgram's  f ind ings  tha t  m o s t  p e o p l e  c o u l d  

n o t  ge t  t h e i r  l e t t e r s  t h r o u g h ,  e v e n  t h o u g h  t h e y  

l ive in  a smal l  w o r l d .  

Wat t s  a n d  his  c o l l e a g u e s  c o u l d  b e  c o r r e c t . W e  

m a y  i n d e e d  l ive  in a w o r l d  w h e r e  e v e r y o n e  is 

c o n n e c t e d  b y  a s h o r t  c h a i n  o f  p e r s o n a l  a c q u a i n -  

t ances ,  b u t  it  is h a r d  for  m o s t  p e o p l e  to f ind  t h e s e  

c o n n e c t i o n s .  O n  t h e  o t h e r  hand ,  t h e i r  m a t h e m a t i -  

cal  m o d e l s  m a y  m e r e l y  a s s u m e  t h e  c o n c l u s i o n .  

Af t e r  all, t he  m a t h e m a t i c a l  m o d e l s  a l r e a d y  con-  

s is t  o f  c o n n e c t e d  po in t s .  We  can  i m a g i n e  o t h e r  

m a t h e m a t i c a l  m o d e l s  tha t  r e p r e s e n t  t h e  h u m a n  

w o r l d .  S u p p o s e  t h e  w o r l d  h a d  a p o p u l a t i o n  o f  50 

p e o p l e ,  25 A's a n d  25 B's .AIl  t h e  A's k n o w  e a c h  

o t h e r  a n d  all t he  B's k n o w  e a c h  o ther .  But n o  A 

k n o w s  a B a n d  no  B k n o w s  an A. 
E m p i r i c a l  r e s e a r c h  is n e e d e d  to  i n v e s t i g a t e  t h e  

smal l  w o r l d  q u e s t i o n  a n d  o t h e r  q u e s t i o n s  l ike  

t h e s e :  W h a t  d o e s  i t  a c t u a l l y  m e a n  in p r a c t i c a l  

t e r m s  to  b e  l i n k e d  to  o t h e r s  o n  a f i r s t -name  ba- 

sis? A w e l f a r e  m o t h e r  in N e w Y o r k  m i g h t  b e  con-  

n e c t e d  to  t h e  p r e s i d e n t  o f  t he  U n i t e d  S t a t e s  b y  a 

c h a i n  o f  f e w e r  t h a n  s ix  d e g r e e s :  H e r  c a s e w o r k e r  

m i g h t  b e  o n  f i r s t - n a m e  t e r m s  w i t h  h e r  d e p a r t -  

m e n t  h e a d ,  w h o  m a y  k n o w  t h e  m a y o r  o f  Chi-  
c a g o ,  w h o  m a y  k n o w  t h e  p r e s i d e n t  o f  t h e  

U n i t e d  Sta tes .  But d o e s  th i s  m e a n  a n y t h i n g  f r o m  
t h e  p e r s p e c t i v e  o f  s e r v i n g  t h e  n e e d s  o f  t h e  

w e l f a r e  m o t h e r ?  As m a t h e m a t i c i a n s  p u t  it: I s " s i x  

d e g r e e s  o f  s e p a r a t i o n "  a large o r  a smal l  n u m b e r ?  

We are  u s e d  to  t h i n k i n g  o f " s i x "  as a smal l  num-  

ber ,  b u t  in t e r m s  o f  p r a c t i c a l  c o n n e c t i o n s ,  "six" 

m a y  be  a h u g e  n u m b e r  i n d e e d .  N o t h i n g  is so use-  

ful as a g o o d  p r o b l e m .  H o w  w e  are  c o n n e c t e d  to 

each  o t h e r  r e ma ins  an e te rna l ly  fasc ina t ing  m y s t e r y  

... and  a r e s e a r c h a b l e  one .  

SUGGESTED FURTHER READINGS 

Blass,T. 1992.The Social Psychology of  Stanley Milgram. 

Advances in Experimental Social Psychology, 
25:277-329. 

Guiot,  J.M. 1976. A Modif icat ion of  Milgram's Small 

World Method.  European Journal of Social Psy- 
chology, 6: 503-507. 

Kahneman,  D., and A.Tversky. 1996. On the Reality of  

Cognitive Illusions. Psychological Review, 103: 

582-591. 
Kaplan, D.E. 1996.The Stanley Milgram Papers:A Case 

Study on Appraisal  of  and Access  to Confidential  

Data Files. The American Archivist, 59:288-297. 

K l e i n b e r g ,  J. 2000.  N a v i g a t i o n  in a Small  Wor ld .  

Nature, 406:845. 

Kochen,  M. (Ed.). 1989. The Small World. Norwood,  NJ: 

Ablex. 
Travers, J., & Milgram, S. 1969.An Exper imental  Study 

of  the  Small World Problem.  Sociometry, 32:425- 

443. 
Watts, D.J., and S.H. Strogatz. 1998. Collective Dynam- 

ics of  'Small-World' Networks.  Nature, 393: 440- 

442. 

Judith S. Kleinfeld is professor o f  psychology and  
director of  the Northern Studies Program at  the 
University of  Alaska, Fairbanks. She has published 
extensively on gender issues and  won awards for  
her research on the education of  children with fe- 
tal alcohol syndrome. 

SOCIETY is now available online FREE 
with your paid subscription. 
B e n e f i t s  inc lude:  

�9 Full-text searching across multiple journals 
�9 Fast downloading, browsing and printing 
�9 TOC alerting service 
�9 Multi-format delivery options: PDF, XML, or RealPage 
�9 Document-to-document linking references 
�9 Fully searchable accross full text, abstracts, titles, TOC, and figures 
�9 Links to and from major abstracting and indexing resources 
Available online at c a t c h w o r d . c o r n  (our electronic publishing service provider) 
Transaction Periodicals Consortium �9 w w w . t r a n s a c t i o n p u b . c o r n  

66 SOCIETY �9 JANUARY / FEBRUARY 2002 


