
S u m m a r y
• L a w  o f  s m a l l  n u m b e r s  h a s  b e e n  u s e d  t o  e x p l a i n  Gambler’s

fallacy,  bu t  unde r  wha t  cond i t i ons  wi l l  i t  p r ed ic t  peop le  t o

go  aga ins t  s t reaks?
• Expe r imen t  de sc r ibed  s equences  o f  co in - f l i p s ,  u sed  unequa l

b a s e - r a t e ,  a n d  v a r i e d  s t r e a k s  a n d  g e n e r a t i n g  m e c h a n i s m

( r a n d o m  vs  n o n r a n d o m )

• N o  e v i d e n c e  o f  g a m b l e r ’ s  f a l l a c y  f o r  r a n d o m  m e c h a n i s m ,

a n d  n o n r a n d o m  m e c h a n i s m  s e e m e d  t o  c r e a t e  i n d u c t i o n  t a s k .
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T h e o r e t i c a l  b a c k g r o u n d

L a w  o f  s m a l l  n u m b e r s
• B e l i e f  i n  t h e  l a w  o f  s m a l l  n u m b e r s  ( L S N )  l e a d s

p e o p l e  t o  e x p e c t  e v e r y  s e g m e n t  o f  a  r a n d o m  s e q u e n c e

to  re f l ec t  the  t rue  p ropor t ions  (T v e r s k y &  K a h n e m a n ,

1971) .

• U s e d  t o  e x p l a i n  Gambler’s fallacy:  a  t e n d e n c y  f o r

p e o p l e  t o  e x p e c t  a  s t r e a k  o f  o n e  e v e n t  t o  b e  f o l l o w e d
by a  d i f fe ren t  event .

P r o b l e m s  w i t h  t h i s  L a w
• W h a t  i s  a  s e g m e n t ?

•Mos t  cur ren t  s t reak  o f  iden t ica l  even t s?
•F r e q u e n c y  o f  e v e n t s  o v e r  s o m e  a r b i t r a r i l y  s m a l l  s e t

o f  e v e n t s ?

• C a n  t h e  s i z e  o f  t h e  s e g m e n t  c h a n g e  f o r  t h e  s a m e  t a s k ?

• W i t h o u t  s o m e  a n s w e r s  t o  t h e s e  q u e s t i o n s ,  i t  i s

d i f f i c u l t  t o  u s e  t h e  l a w  o f  s m a l l  n u m b e r s  t o  m a k e
predic t ions .

R a n d o m n e s s
• B u r n s  &  C o r p u s  ( i n  p r e s s )  s h o w e d  t h a t  p a r t i c i p a n t s ’

in te rpre ta t ion  of  s t reaks  var ied  wi th  the  generating
process.
•I f  p rocess  was  random (e .g . ,  co in  f l ip ) ,  then
par t i c ipan t s  more  l ike ly  expec t  s t r eak  to  stop .
•I f  p rocess  was  nonrandom (e .g . ,  compe t i t i on ) ,  t hen
pa r t i c ipan t s  more  l i ke ly  to  expec t  s t r eak  to  continue.

A  s t u d y
A i m s
Cont ra s t  s t r eak  l eng th  and  f r equency  wi th in  a  s egmen t  o f  even t s .

• P re sen t  pa r t i c ipan t s  w i th  r epo r t ed  sequences  o f  eight co in  f l ips ,  but  five had  been

H E A D S .

• Sequence  a lways  ended  wi th  TAIL ,  bu t  o the r  two  t a i l s  appea red  i n  a l l  pos s ib l e
p o s i t i o n s  ( 2 1  c o m b i n a t i o n s )  s o  t h a t  s o m e  s e q u e n c e s  c o n t a i n  s t r e a k s .

• A l s o  v a r i e d  g e n e r a t i n g  m e c h a n i s m :  r a n d o m  vs .  nonrandom

P r e d i c t i o n s
•I f  LSN app l i e s  t o  who le  s equence ,  t hen  pa r t i c ipan t s  shou ld  f avo r  TAILS  cons i s t en t l y .

•I f  LSN app l i e s  t o  s t r eaks ,  t hen  f r equency  o f  TAILS  shou ld  be  p roduc t  o f  spec i f i c

s e q u e n c e .

•I f  m e c h a n i s m  n o n r a n d o m ,  t h e n  s h o u l d  f a v o r  H E A D S  ( h i g h e r  b a s e - r a t e )  o v e r a l l ,  b u t
f a v o r  T A I L S  w h e n  s t r e a k  p r e s e n t  ( i . e . ,  p a i r s  o f  T A I L S ) .

M a t e r i a l s
R a n d o m  ( f o r  spec i f i c  s equence  T T H H H H HT ) :

Imag ine  t ha t  you  obse rved  a  s equence  o f  e igh t  co in  f l i p s .  The  s equence  was  a s  fo l l ows :

1 .  T A I L
2 .  T A I L

3 .  H E A D

4 .  H E A D

5 .  H E A D

6 .  H E A D
7 .  H E A D

8 .  T A I L

I f  you  had  t o  be t  on  t he  r e su l t  o f  t he  nex t  co in  f l i p ,  wha t  wou ld  you  choose?

H E A D T A I L

N o n r a n d o m  -  Rep lace  f i r s t  s en tence  wi th :
Imagine that you observed a sequence of eight "coin flips" generated by a computer
program. However, you know that the program contains an error and may not be
generating truly random "flips."

Part i c ipant s :  6 4 8  m e m b e r s  o f  t h e  M S U  s u b j e c t  p o o l .  E a c h  r e c e i v e d  o n l y  o n e
s e q u e n c e ,  e i t h e r  w i t h  t h e  r a n d o m  o r  t h e  n o n r a n d o m  m e c h a n i s m .

Resul t s
R e s u l t s  f o r  e a c h  s e q u e n c e

F o r  R a n d o m  m e c h a n i s m
•N o  d i f f e r e n c e  i n  s e l e c t i n g  H E A D  o r  T A I L ,  z = 0.61.
•N o  e f f e c t  o f  s e q u e n c e ,  X 2(20 )  =  13 .2 ,  p =  . 8 7 .

F o r  N o n r a n d o m  m e c h a n i s m
•H E A D  s e l e c t e d  m o r e  t h a n  T A I L ,  z  =  6 . 0 6 .
•E f f ec t  o f  s equence ,  X2(20 )  =  50 .8 ,  p <  .001

S e q u e n c e s  w i t h  p a i r s  o f  T a i l s :

Random Nonrandom
HEAD TAIL HEAD TAIL

HHHHHTTT 8 8 5 9
HHHHTHTT 6 10 7 9
HHHHTTHT 7 7 7 7
HHHTHHTT 7 9 10 5
HHHTHTHT 9 7 12 4
HHHTTHHT 9 7 11 5
HHTHHHTT 8 6 12 4
HHTHHTHT 9 6 12 4
HHTHTHHT 7 9 14 2
HHTTHHHT 3 11 5 11
HTHHHHTT 8 8 10 6
HTHHHTHT 9 7 14 2
HTHHTHHT 6 9 13 2
HTHTHHHT 9 6 10 6
HTTHHHHT 7 8 8 8
THHHHHTT 4 11 11 5
THHHHTHT 8 7 13 3
THHHTHHT 9 6 13 3
THHTHHHT 6 7 15 1
THTHHHHT 8 7 13 3
TTHHHHHT 6 9 5 10
Total 153 165 220 109

            Random                   Nonrandom    
Heads Tails Heads Tails

No pairs 113 115 179 59
Pairs 40 50 41 50

• Fo r  r andom mechan i sm ,  no  ove ra l l  e f f ec t  o f  pa i r s  o f
T A I L S ,  X 2(1)  =  0 .68 ,  p =  .41.

• F o r  n o n r a n d o m  m e c h a n i s m ,  r e l a t i v e l y  m o r e  l i k e l y  t o  c h o o s e

T A I L S  w h e n  t h e r e  w a s  a  p a i r  o f  T A I L S ,  X 2(1)  =  27 .0 ,  p  <

.001

C o n c l u s i o n s
•The  mechan i sm by  wh ich  a  s equence  i s  gene ra t ed  i s  c r i t i ca l  t o  how i t  i s  i n t e rp re t ed .

•W h e n  m e c h a n i s m  i s  nonrandom ,  t h i s  s eems  to  p roduce  an  induc t ion  t a sk :  base - ra t e s  and  s t r eaks  a re  u t i l i zed .

•W h e n  m e c h a n i s m  i s  random no  in fo rmat ion  has  an  impac t :  base - ra tes  and  s t r eaks  ignored .

•L a w  o f  s m a l l  n u m b e r s  h a d  n o  p r e d i c t i v e  p o w e r  i n  t h i s  e x p e r i m e n t .

W h y  n o  e v i d e n c e  h e r e  f o r  G a m b l e r ’ s  f a l l a c y ?
•Surp r i s ing ly ,  no  ev idence  o f  Gamble r ’ s  f a l l acy  in  any  cond i t i on .

•M a y b e  b a s e - r a t e  f a v o r i n g  H E A D S  a n d  f a c t  t h a t  l a s t  i t e m  w a s  T A I L  c a n c e l l e d  e a c h  o t h e r  o u t .  B u t  e x a c t l y ?
•P e r h a p s  G a m b l e r ’ s  f a l l a c y  i s  f r a g i l e  a n d  w i l l  o n l y  a p p l y  i n  t h e  a b s e n c e  o f  a n y  o t h e r  u s a b l e  i n f o r m a t i o n .

•Pe rhaps  f a l l a cy  on ly  app l i e s  when  s equence  i s  expe r i enced  one  i t em  a t  a  t ime .

•Bu t  many  sequences  a re  p re sen ted  a s  h i s to ry ,  and  some  repor t  Gamble r ’ s  f a l l acy  behav io r  ( e .g . ,  l o t t e r i e s ) .
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