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 BENOIT MANDELBROT & RICHARD L. HUDSON, THE (MIS) -794 ,5# .674 &-22" %'9/2'+!
 ('4+  ,BEHAVIOR OF MARKETS: A FRACTAL VIEW OF RISK, RUIN, AND REWARD (2004)
 %2)-,4  —  %!'7"$  ,674  &-22  -+($  %'-4."  -2#3(  ,%'"68-7!  ,-2,  '4(  ,62-4".*+
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Jerold L. Zimmerman, What's Really Wrong with U.S. Business Schools? ssrn.
 "U.S. :2,'$(-4 -4# %'(42+ 2,-)9+4 %'482*! %'-4.! .com/abstract=766404 (2005)
 business schools are locked in a dysfunctional competition for media rankings that
 diverts resources from long-term knowledge creation, which earned them global
 pre-eminence, into short–term strategies aimed at improving their rankings. MBA
 curricula are distorted by quick x, look good packaging changes designed to
 inuence rankings criteria, at the expense of giving students a rigorous, conceptual
 framework that will serve them well over their entire careers. Research, undergraduate
 education, and Ph.D. programs suffer as faculty time is diverted to almost continuous
 MBA curriculum changes, strategic planning exercises, and public relations efforts.
 Unless they wake up to the dangers of dysfunctional rankings competition, U.S.
 business schools are destined to lose their dominant global position and become a
 .classic case study of how myopic decision-making begets institutional mediocrity"
 Jeffrey Pfeffer & Christina T. Fong, The Business School  :2(-  ;92*  &''*0+  -+(+"
 .Business: Some Lessons from the U.S. Experience, ssrn.com/abstract=560072 (2004)
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 "U.S. business schools dominate the business school landscape,  :-+(+!  ,'1+,
 particularly for the MBA degree. This fact has caused schools in other countries to
 imitate the U.S. schools as a model for business education. But U.S. business schools
 face a number of problems, many of them a result of offering a value proposition
 that primarily emphasizes the career–enhancing, salary-increasing aspects of business
 education as contrasted with the idea of organizational management as a profession
 to be pursued out of a sense of intrinsic interest or even service. We document some
 of the problems confronting U.S. business schools and show how many of these
 arise from a combination of a market-like orientation to education coupled with an
 absence of a professional ethos. In this tale, there are some lessons for educational
 organizations both in the U.S. and elsewhere that are interested in learning from the
 Stan J. Liebowitz, The Role of Research in Business School :%) 2(- .U.S. experience"

.Rankings, ssrn.com/abstract=464480 (2003)
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.",2',-'1'" "$ 679*28! ,( -,2' 426 &'4!" ,*+–"0 "#!2
 "$  ("7*!  2-79  ,(  -#3("  ("  -$7(–'(  ,!.240–,2*2'(-4  ,2.'/  "$  ,!3  -$8!4
 "0 23 !072, /,*+! ,!3 8,-+ -79 9.How Would You Move Mount Fuji? :&269.*2(7

 '"4+ ,012++! %,-2#$+ ,( 4$/" %'"2#' %'$*( !-$0 .1'# !"($! ('! !("7* !+)2.  8
 "$  ("7*!  2-79  ,(  2(-  '9"8!  &2-,7"  .2'-4/  '*7"  2,-2#$+  ,(  ;2$/'  %!+  $'($
 DAVID GALE, TRACKING THE AUTOMATIC ANT AND OTHER MATHEMATICAL EXPLORATION

 2,-2#$+  ,(  8"/'  ;,,$+  "#$  0'1+  !3  &2-,7  .4$/+!  '0.+  %2/,+  /28"!  ,(1998)
 8"/ "0 0.'+ 2'-4/ ,0$,+ ./( "#" /"$'2 ,2,-2#$+ 594 %'+#,9+! %'-79+ !-$0"
 ,2"1($  %'8"/!  %2#9  "0  ;,,$+  "#  0'.2'  ,0.'+!  ,/'"$  5'"!,  %"$2'$  -/("  .-/(
 !"20! !*2$(-! !42),! .5'"!,4 %'7,,$+! "$ %-#$ ;$/''$ '"4+ 012++! 4$2/' 5#2
 2*'($ &2-,7 — "!&+(* !*+* ?!'04! !+" ('! !.'/! 0+$+" %'67$+ '.'+", "$ !,'#4
 &2-,7" ,( 42-" 0'1+ 2*'( %'92*+ %'*67$+ "$ "!8$ &''*0+ .!'04! '(*,4 &42+# '-$7(
 ,%'92*+  %'*67$+#  ,%!  '"2(  '#  ,"82/1  '1/"4  %(  ;(  ,'"  2-+($  %!'*'4  2'!2  ,"&+(*!
 ,,'"-6'*  ('!  ,2.'/  "$  !+-276"7!$  -/(+  .",2*+(*!  .92+"  "0  2!$+  %'0.2'  -4#
 "1( ,26"/! ,"48 "$ %'*2$ %'#'"!, "0 !,201+(4 .2+"" &,'* ,0218+–,'2", !*'(2

.%'*2$ 0218+–'"04
 WILLIAM POUNDSTONE, HOW WOULD YOU MOVE MOUNT FUJI? MICROSOFT'S CULT OF  9
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 .+02+" — !8'3'74 "42* 9-7 !#23 %'+'" — Shockley 4'1!$ !.'/4 /,27 ,!'64'! ""$
 ./(2 ,,2)234 %!+ 126 %'-.9+ ,'$(- .9'*6 -'*-264 %'..2+,+ 127 5'*7"" :!.240"
 -,2*$  .0  !("!  5#2  ,%'*8/$  64  %'-,2*  %'8/$+  "$  ./(  424'9  -/("  ..14  .+20
 !'!'$  '.#  %'$-.*  (%'8/$+  '424'9  !+#  (")  %'8/$+  !+#  :('!  !"($!2  ..'/'  /1*+
 ,&8/$ "$ "282"'9"" 8/$+ $-.* '-!$ ,126 ('! ,'.''+! !42$,! 10."?-'*-264 /1*+
 !.'/ "$ !*2-,7" %'$)'* %'4-$ &''*0+ .%'*8/$ 126 "$ %82"'9" %'8/$+ 126 5#'7"2
 -79+  ,(  %'+#29  ,%'424'9!  -79+  ,(  5'-0!"  %'9*+  ,2*''!.  ,!#2-(!  5-.4  23  !"8
 -79+ %'424'9!+ 8"/4 %!4$ %'-8+! %0 "%'#4,9+" ,(3 4)(2 ,424'9 "#4 %'8/$+!
 %'$7/+ %!2 ,62$7! &2-,7! ,( "48" 5# -/( !$8 ,4)( ,!"(" .')23–'( (2! %'*8/$!
 -'#3!" '2(- "!#2-(! 5-.4 %'-/24" 2( "%'#4,9+" -$( !"( "$ -$8!4 .,21-7 24
 %2' '# ,-79+ !.)(! .&+'2* &27 — %'*+3! "#4 %'(8'6+,+!2 %'*0.+! '"2.)+ ./( ,(
 !70! -27'1 "02 23 "2+ "( 23 ,2(12'! ,24#- ',$ "0 ,'"('22'-6 !.'/ 2" !)12! ./(
 .,'.''+ !*,'* ,2$)*,!" .0 -27'1! -240,$ 8/-+! '4)" 2,42$,2 ,&!'*'4 ,2-'!+4
 ',+#'9 62$7 ?8'-6 !3'(" :&+'2* &27 4'$! ,"8'-6! "0 ,'"0 ,!(" "(2$! 2" -+($+

.&+'2* &27 %! ,!60+! &2$"4 ,%"2# (" ,%-4 ".%'8/-+! ,(
 &''*0" %'0'-#+ ,2*2-,' "$ !#2-( !-2$+ !*!* ,2'6+,+! ,2.'/! %"20 ,',''(-4
 "$  &2#*!  &2-,7"  9/'4  /#22,!"  !$8  .6"/2+  &2-,7!  ,2'!  ,,"(*1  :%'"!*+  ,-$#!
 !-$#!+  "'.4!"  ,,(3  .-42.+  24$  ,'9/'  62$7!  ,2.'/!  )294  '(.224  ,,'6+,+  !.'/
 %'*2$ ,2*2-,7" %'0')+ %'*2$ %'"!*+ %!'4)"$ ,"%''/! &+ %'-8+" ,201+(4 ,'$0*!
 ,-,2'4 4- 5-0 $' &2'." %) ,&#( .%!"$+ %'*2$! ,2*2-,7 ,(3 4)( %'""2$2 ,,'"#,4
 ,%4'"4 827'9 -92/ "$ !$2/, %0 %'(12' !-$#!4 %'7,,$+! %'"!*+! ,24- %'+07 5(
 "$ &2-,7 ,&# "0 -,' ".-79!–,'4 "$ &2-,7!+ ,2/7 426 2*'( '"$ &2-,7!" :%-+2(4
 !*42+  &''*0#  ,%'"!*+"  .'"-6'*  &''*0  2*'(  %'"!*+  ,-$#!  ,-)9+4  ".2+'"  '02-'("
 5-.4  '26'4  '.'"  %'(4  -$(  ,"!''#--'!"  .24#"  &#2  %''*2)-(  %'9-6*'(  $'  ,60+#
 %!" -2-4 %( ;( "%'-'#4! "$ %!',2*2-,7" ,( <+(" %,''6*4 ;(2 02-'(! "$ &2-,7!
 0'7$, '.2+'"! 02-'(! "$ &2-,7! 5-.$ !*42,! ,2*''!. .-,2'4 426! 2*'( !3 &2-,7$
 11.02-'(!  "$  '.2+'"!  5-0!  %298+"  5-.4  "2$#+  !22!+  ','+(!  %"20!  "0  5#  -/(
 %'-4." .,2'6+,+ ,2.'/4 -42.+ -$(# ',20+$+ '26'4 '.'" %'(4 %*'( !"( %'64'!
 %'42$/2 %'"2.) ,2*2-80 %').!" !"2#' ,2.'/ "$ !+-276"7! :;92* 42$/ &7 $' !"(
 !/+,+$  "!*+  .1'#  ,2(-"  !$8  ."!*+!  (4  2*++$  %2/,"  -$8  (""  ,'"-6'*  &72(4
 -9+! ,( "29797'" %'"!*+$ -'49 &#" .57!"2 ,'822'$ 02-'(4 4- &''*0 (1+' %'9**'74

 PUZZLE: HOW THE WORLD'S SMARTEST COMPANIES SELECT THE MOST CREATIVE THINKERS

.(2003)
.4 '+04 ,%$  10

 &2-,7! '4)" ,282"/+ %','0" $' ,%'""# '.'–"0 ,)!*2+$ ,,'(*24$/! !'-A6+4 2"'7(  11
.&2#*!
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 &*'($ ,,2'6+,+ ,2.'/4 5# (" .%!"$ &''*0! %2/,+ 2*'($ 02-'( "$ '6*22"-!2 '""#!
."2!'*! %2/," ,2-2$8

 %'60+ '# .'0( 4-! '*2'9*+2) ,2'6+,+! ,2.'/! %2/,4 !/+2+ 2*'($ "!*+ ,,"4(
 ,2"2#'  "$  !*+'!+  !.'.+  5#4  "#9"2  !-$#!"  &*2#,!"  "#2'  ("  (5#4  %'/+2+  .4"4

.,2+.8,!2
 ,2.'/  "$  -,2'4  4/-  &22)+  )'1!"  &,'*  ,!3  -+(+  '7.4  %).2'  -4.!2  ,,"("+(
 ,2*2'0-  )1''+  ,8'-4+  2,2'!  .4"+  ,&*2-,7  -$(2  23+  23  .2(+  ,2*2$  -$(  ,,2'6+,+
 .2,2$-4 2*'($ 2!$"# %.82+ 0.' -,27! &+ $-.*$ '"4+ ,(32 ,%.'14 4- /8"$ %'82+0
 "$  ,&21-–/2#  "$  ,,',-'1'  !4'$/  "$  !/2#  ,(  %'"!*+"  $'/+!"  %)  &,'*  23  5-.4
 ,2)-.4  ,2.'/  ,201+(4  — $'/+!"  &,'*  %'+'(,+!  %'-8+4  ."!9728"  <2/+" !4'$/
 Mastering) "!8'*#64 !6'"$" "$ ,24'$/! ,( — &2'0- 2,2( "0 ,29924+! ,2"20 '$28
 &*24,* ,82/- %'"'42+$ %'62$7 ,2*2'0- "$2 !8'*#6 "$ !/2#" !+)2.# .(A Technique
 '"04  ,2/7"  %'$*(  '*$  $'  8-2'–2'*  -'04  '#  /'#2!"  ,$84+!  ,'"('22'-6  !'04  "0
 8-2'–2'*4  %'$*(!  -79+$  -/(+  :!62$7  &#(  !/#2!!  .$(-!  "0  ,2-0$  -79+  2,2(
 -79+$ ,2/7" %'$*( '*$ $'$ -2-4 ,%.( "$ 2$(- "0 '4-+! ,2-0$! -79+ "0 !"20
 "$ %'*2'! 542$ &2-80" !*2#+ 23 !'04 &2-,7" $+'$$ &2-8'0! .!22$ %$(- "0 ,2-0$!
 ,2/7–(" $' ,2/7" ./( 542$4 '3( ,%'#42$ !0$,2 %'*2' -$0 $' %( 2'7"$ ,"!"#'-'.
 .-,2'4 ,24#-2+ ,2'04 &2-,74 $+$" "2#' !3 62$7 &2-8'0 '# --4,+ ,!*! .%'*2' ',$+
 '# 2,201+(4 /'#2!" &,'* ,(!-,27" ,29*" &+32+ (-28!2 ,'-+)" !62$7 !*'($) !+)2."
 -79+ ('! -79+ 2,2( ,83/4 3 -79+! ,("0! "$ !(12,!$ 5# '42'/2 %"$ -79+ %''8

12.001 ,2-794 %'',9+!
 !*'/4"  %'*,'*  -$(2  ,,2.'/  &2-,7  %$"  %'$2-.!  !.+,!!2  &21-!–/2#  ,,"%"01
 )'1! %'.'+",! ./( .!+)2. ,201+(4 ,(3 -'!4( ../2'+4 &''*0+ ($2* %! ,&,201+(4
 &'4) %!+ ./( "# '.'4$ %"$! -79+! %( 82.4" %'$*( '*$ "0 :&+8".# !7' !.'/ 9-284
 %'-79+! "0 2!$"# 0.'+ !3" !3 ,2")" '"4+ ,2-4/ "1( 2+# -79+ 2,2( (2! (10–" 1
 %'-2)9  %'8,7  !-$0  &'#'  %'$*(!+  ./(  "#$  !'!  .'+",!  0'1!$  &2-,7!  .%!'.'4$
 %'-79+!  ,(  ,%'8,7!  ,+B04  %+28+  '7"  ,%')1''+!  ,!3  '4)–"0  !3  %'-.29+  ,%'8'-
 !,2(-" -$7(–'($ !.28* &+9' (2! 24 3/2( &8/$!$ -79+" %'(,+! 8,742 ,10 .0 1–+
 52.'$! -/("2 ,!3" !3 2#.2$' %'$*(! '*$ "$ %'"'48+! %'8,7! .-2)9 8,7! .20 "#
 !*+29  %#2,4$  %'8,7  '*$  2#.2$  %(2  ,%'8,7!  2/,7''  &#+–-/("  .,2)23!  244-20'
 ,!.'/" '+10 "$+ !4/-! ',01! ,(3 ,24804 .-79+ 2,2( $' %'$*(! '*$" '3( ,!.28*
 !'1(26'94 .240, !-2.12-7 23'( :""#4 &2-,7 !" $' %( %'.'+",! 20.' (" !'4)"$
 !42),4 ?%'$*(! '*$ '.'4$ %'-79+! "$ %+2/, "0 -4. %'0.2' 2*( &'( -$(# !+2.

13.&2-,7 !" $'$ /264 (" -$(# !.'/ -2,7" -,2' !4-! !$8 '# '" -+(*

 Bogomolny Alexander, Pigeonhole Principle, :"1( (21+" &,'* !3 &2-8'0 "0 ("7* 08-  12
.www.cut–the–knot.org/do_you_know/pigeon.shtml (1996)

 "$  2,.240  %29-7  -/("  -$(  ,%'(8'6+,+!  "$  %41+  ,(  &42+#  %'-'#3+  !"(  %'-4.  13
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 ,89!42 ,26"/! ,"484 %''9"8 %'"$# %').!" ,2-$7(+ ,2'6+,+ ,2.'/ ,,"(")/
 !*,$+ ,24- ,2.'/ "$ &*2-,7 .!"/,! 'C(*,2 ,2/*! "$ %,24'$/ ,( %)–2+# ,,2*89+

.!"/,!! 'C(*,4 &68 '2*'$ ,24804 '*21'8 &72(4
 !*'"7'19'.4  ."!/#2!!  ,42/"4  &2+6  ,2'6+,+  ,2.'/  "$  ./2'+  &2-,'  ,,"("(
 "$  -2-4  !*4+  $'  !/#2!"  .!/#2!  ,4''/+  !*06  "#  ;(+"04  ,2-'+(  &'(  ,'6+,+!
 ,2/#2!" "$ ,2072,! ,2-#2+ ,2-/( ,2*'"7'19'.4 .%'+.28 %'4"$+ %'-3)*$ %'4"$
 ',-41$ &2'9'*! ."!/#2!+ -267" "$ 2( ,,'6+-! !-214 ,2-2)9 &*'($ ,"%''.' ;2*7*4
 %!" !,''!$ %'$*( ,/(–(" ','(- .-,2'4 !$8! ('! !-2)9 !/#2!" !$'-.! '# '*.+"+
 14.'!$"# !-'49 !/#2! 879" %.'4 !"0 (" 5( &2#*! &2-,7! -4.4 !("7* !'1'(26*'(
 %'$-2.! %'"!*+ '# ',.+" ,,(3 %0 .'890! %"204 ,'.''+ !"'48+ &'( "!/#2!" )$2+"
 ,%'>'> '29'+  ,%''(*24$/  %'/2,'*  )'1!"  ,2*''!.  —  %!',2*06  ,(  "/'#2!""  %!'$*(+
 ,''$0+  %'0*+*  — ,',.420  ,',$,  5#"  %.28  $2-7"2  ,%'6-27+  %''67$+2  %''"#"#
 ,!'1'(26*'( 5+9–"0 ,"&64!+" ,'$0* 68'2-7! ,#-0! -$(# ,2-8" ,2"2"0$ ,2'206

.-2+(# /2,'* (""
 $2-.! 0.'+! ,24- %'+07 '# %'"!*+ .+"" &,'* ,2'6+,+ ,2.'/ ,201+(4 ,,"%"0(
 !+  42$/"  $-.*  "!*+!  ,'$(-  '#2  ,"%7("  ,/,+  $++"  (1+*  !6"/!  ,"48  %$"
 %'*$+ ,',2+$-,! '# -+2( ,'0.+–(" !-'+(4 .!6"/! ,"48 %$" $2-. !+2 '6*22"-
 %$" %!" $2-.! 0.'+4 %'.'21+ %*'( %'4- %'"!*+$ ('! ,'890! %"20" !8$! "$ ,24-

.,2"0 ("" %.'–)$'!4 (1+* !3 0.'+ %( ;( ,,26"/! ,"48
 !*'/4 ,-$7(+ ,2.'/ "$ !+-276"7! ,0',7+ 0+$'!" '2$0 -4.!$ "## ,9-$0+
 !+#4 &-,27" &,'*$ ,2.'/ /9*" "8 ,5$+!4 %).2'$ '7# .%'',( %'#-0 "$ !"/*! ;(2
 ,201+(4 !$0'' (" &2-,7! '# !$'-. '.'–"0 .,2#249 &8"/2 ,262$7 &8"/ — %'#-.
 "#4  -,27" '+2  ,23  !(-2!  ("++  &#(  %'"!*+!  &'4+  '+  ,2(-"  &,'*  ,%'62$7!  %'"#!

."5-.! ("2 ,!(12,! 23 42$/$ !+ '# ,-'/+

–("! %!'1+(+" -2$8 !/#2! ,('1+4 %*2"$# %( %'/264 ,2'!" .20 %'"2#' %*'( Gödel
 ERNEST NAGEL & JAMES R. NEWMAN,  :2(-  .,'*('".)  !'04  %!'*7"  (+$  2(  %'879+

.GÖDEL'S PROOF (1958)
 !8'6+,+!  %"204  %)  %'.0  2*''!  ,2*2-/(!  %'*$42  ,62$7  )$2+  2*'(  "!/#2!"  )$2+!  14
 !$8$ ,'9("8! !-8+! .%'4- %'-8+ !7++! 4$/+ ,201+(4 :$./ )29+ ,2/#2!" !-2!6!
 "# 0241" &,'* %(!" :,+9-27+! !'04! &2-,7 "$ (2! ,%'(8'6+,+ '.'–"0 "2#'0" &''.0
 2'!' ;,2$+ "24) %0 ,2*'.+$ 5# ,%'041 !04-(+ -,2' (" ,201+(4 ('!$ ,'*'.+ !7+
 !/#2!  .www.math.gatech.edu/~thomas/FC/fourcolor.html  2(-  "?!*2$  0414  ,20241
 2,/#2!  ('!  4$/+  ,201+(4  28.4*2  2*/4*$  %'',20+$+  %'8"/  !"'#!$  ,792*  !42$/
 Thomas C. Hales, A Proof of the Kepler Conjecture, :2(- .Kepler ,-0$!" Hales "$
162 ANN. MATH. 1065–1185 (2005), available at www.math.princton.edu/~annals/

 ,(  &2/4"  $84,!$  %'-'#4  %'(8'6+,+  12  "$  ,221  .issues/2005/nov2005/Hales.pdf
 ,87,9!2 !("+ !8'.4+ $('',! ;294" 5( !#2.+! "0 ,2#2-( %'*$ 4$' !/#2!! ,2*2#*

."!*2#* 99%" ('!$ 5#4 ,%'.8, -9/ &72(4
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 %'"!*+" %'/8"2 %'-9+ ,-40!" $+$" ,2"2#'! ,2.'/ "$ ,2+)?. !+#" ,0# !*7(
 /,*(  5#  52,4  .("'0"  ",2,'+("!  2(-) %'"!*+"  %''*''72(  "!4'$/  '"$#" ,2.2(–"0
 ,2.'/ &'4 -$8! ,(2 ,''.'–"0 !,71*$ '7# ,%'-,27! "$ ,'*''72(! ,29/'',!! 5-. ,(

.,2',-'1' &'4" !"(
 ',2+$-,!$  ;(  .%'#'"!,4  62"$"  %'"!*+  "$  %*21-4  ,8920  !*2$(-!  !+)2.!
 '(.2242) ,'""#! !''92"#2(! "$ 23+ !,2/7 %'"!*+ "$ "&2#'9! ,(*$" '# ('! ,'$'(!
 %'"!*+! &'4+ %'60+ 8- ,('"2#2 %'9.*!+ ,&24$/–'(2- — ,2'0218+ ,2'92"#2( "$ 23+
 2#*2/  ("  -$(  !"(  '(.224)  %42-  ."%+28+4  6'"/!"  ,2'428"  ,,""  %'*#2+  ',$)7$
 ,2)!*,!! !'!, 23 24$ 41+ &#,'' (" '# !+1204 2*06' (%'8/$+! ,-2, "$ !'#-4 "0
 26'"/'$ ,2'428 "'6+ ("2 ,6'"/+ '*( 2*"1(" :('! ,78$+ "!,'+(" ,%(,!4 .!*2#*!

".,2'"2!'* ,26"/! '+28+4
 "$  -$8!4  8-  ("2  ,%'+07"  ,2*''!.  .,2'428  "'6!"  &2#*  %'+07"  .!0,7!  ,&#42
 "3+" ,,"2 2,6'"$2 2/2#+ 8"/ "0 -,22" "!*+" '(.# ,%'8/$+! ,-2,4 ,2')6-69(

:!3 &''*0 !+').+! ,7"(+ !+)2. &"!" .2+28+4 .240"
 ,,2'2!3! ,( --4" %'"2#' %*'( -$(2 !3 "$ 2,2!3 ,( !3 %'0.2' %*'($ ,$'( %'-$0
 %'-$0  "$  !1248  %0  ,'/*+*  5*!"  :.'/(  !/92*$  '*2-68"(  -(2.  ,0.2!  %'"48+
 ,!22$ &72(4 ,%#'*'4 28"/,$ ,2-$7( ,+''82 — 52+# 82'.4 ,.2(+ %'+#/ %"2# — $'(
 !0.2! "0 4'$' !1248!+ ./( 8-$ (2! 9-7! ,"48" '(*,! .%'"8$ &2'"'+ !(+ "$ 9-7
 (" 9-7! ,24'$' -,2' 2( %''*$ %( 2( 4'$' (" $'( %( .(42$/ 2*'( !42$,! &#2,) 23

".8"2/'
 %"2#$ -2-4 '3( ,!42$, /2"$" $' '# 6'"/' %( ?23# !0.2! "4'8$ %.( !$0' !+
 ,/"$' (" $'( '3( ,/2"$" (" 6'"/' %( ;!.'+ !,2(4 %'+#/ %"2# &#$ ,!42$, 2/"$'
 6'"/!"" "$ !')6-69(! &! — !'04 2*'*7" ,&# '# !*! .!.'+ !,2(4 %'+#/ %"2# &#$
 "$  ':(.2?  6"/2+  .97!4  ,2+#,9+  "/2"$"  ("  6'"/!""  "$  !')6-69(!  &!2  "/2"$"

.9-7!
 -40+ 9-7! ,"48" '2#'9! ,( !"0+ !(4! 5-.! ,"$+" .,2-/( %'#-. $'$ --4,+
 %'-$0 ,/8" 5'-1 !1248! '-4/+ ./( "# .5+28+4 6'"/!" "-2)" ,," ('! 5-.! .97("
 44-0" ,"/2"$"" %2$-" %!+ ./( "02 "/2"$" ("" %2$-" %!+ -$0–!0$, "0 ,%'8,7

15.8,7! ,221+ '7" "207"2 ./( 8,7 ;2"$" ,,*1*1 52,4 46'! %'8,7! ,(
 .2+28+4 6'"/!" %''(-8( %'102'" 2( !"-)!" &,''$ "!*+! ,( ,2(-" !$8 ,,(3 %0
 &2'.4 '.+" %.82+ 4"$4 %*+2( !"20 ",2-4,9!" !"'+! ../2'+4 !$8 23 !.'/$ &''*0+
 -8'04 !"20 ",2-4,9!" !"'+! .&+3 -/(" 8- ("( )$2+ 2*'( &2-,7! 5( ,!.'/! "0
 5( — !'04! '*2,*4 '-$7( 2*'($ !+ — 2$0' %'*8/$!+ 8"/$ ",2'206" "$ -$8!4

16."-2)4 $2+'$ "$ -$8!4 !"20 !*'(

 2-/4*$  %'102'  %0  <022'!"  %'*8/$!  %'-$0+  ./(  "#  "0  ,-2+("  42-'8#2  ,&'72"/"  15
.%,041! ,2(12, '7–"0 2(" %( 4'$!" %( 0'-#!"2 ,'(-8(4

 '"(268"6*'(!  2('$"  0')!  &-,27"  '.#  (822.  ,2'(.2  ,2'04"  ,2(.2–'(  9'*#!"  &2'0-!  16
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 &*2-,7$ ,2'04 $' ,,2(.22!–'( ,232/+" !''*7 5'-1! !*2-,7$ ,,(3 !.'/ ,+20"
 &2-,7 $'$ %,0. "0 %'"0+ %*'( %! &#$ ,",2-4,9!"4 &-,27" %'9*+ %'"!*+ 5( ':(.2

:,(3# !.'/ "$ ,'9"8 !+)2. &"!" .-2-42 .'/' ,./( &2-,7 ,'-8 ,':(.2
 !7'"$"4 ,%'('12+ 4"$ "#4 .%'*4" %'-2.# 35–2 %'-2/$ %'-2.# 70 $' %'29+ .#4

:(4! ""#! '7" %'"0272 %'-2.# '*$ ,",-22'0
.%+28+4 -2/$ -2.# .#" 9*#2+2 8/$+!+ %'8-3* %! — %'*4" %'-2.#! '*$ %(  •

..#" -3/2+ ./(2 8/$+!+ 8-3* ./( — %'-2/$ %'-2.#! '*$ %(  •
.8/$+!+ 8-3* -2/$!2 .#" -3/2+ &4"! — -2/$ ./(2 &4" ./( -2.# %(  •

 ,./( -2.# -,2* ;294" .4"$ "#4 1–4 ,/27 .#4 ""2#! %'-2.#! -79+ '# ,2(-" "8
 ',"/,!! 9/'! "0 ,29924+ %'*,2* %'-,27! 42-$ ,242$,! "?2041 !+" :('! !"($!2
 ,%-4  ."-2/$  —  !!24)  ,2-4,9!4"  2(  "-2/$  (2!$  %''2#'9!  42-"  &!2  ,%'041!  &'4
 %'-2.#! -79+ :62$7 -49!! .&4" /-#!4 (2! &2-/(! -2.#!$ ('! ,4''/,+! !(12,!
 .#4 %'*4"! %'-2.#! -79+ 4"$ "#4 .')23–'( -79+ ,'-8 ,35 (2! !"/,!! 0)-4 %'*4"!
 %) ,%'*4" %'-2.# "$ ')23–'( -79+4 2*"/,!$ -/(+ ,2*''!. .!*,$+ 2*'( 2( 2–4 ,/27
 4''/ (2! ,./( -2.# -,2* %( ,&#" .%'*4" %'-2.# "$ ')23–'( -79+ -,2* 4"$ "# -/("
 :42$/ &2-8'0 !$'/++ 23 !.'/ .(')23 (2! 0 2"'(2) ')23–'( -79+ (2! 1 &#$ ,&4" ,2'!"
 "'/,+!  ,(%'-2.#!  ,(12!  5'"!,  !3  !-8+4)  %'29+  5'"!,  %(  ,0."  %'17/  2*(  %(
 2!$"#  %28+4  %''9"  "2#'  ,(%'*4"  %'-2.#  35–2  %'-2/$  %'-2.#  70)  ,+'29+  !.28*+
 "#" ')23–'( %'*4"! %'-2.#! -79+ ,2'!) 17"6*('-22*'(" $7/" 2*'"0 ,(./( -2/$ -2.#)
 41+ %( 5'-0!" 2*" 0''9' -$( — 5'"!,! 5-2(" !*,$+ 2*'($ 5-0 ,'-8 — (5-.! 5-2(

.-122'!" "2#' %'29+ '729
 ,2'04  "$  &/29'*  5-.2  &(-+$  (2!  ,&#  %(  ,./'–%)  ,2'04!  ',$+  .+"*!  /8"!
 %2/,4  !*2-,7$  23##  ,'(-*!  !'04  .,206!"  %'"2"0  ,,2'890  %)–2+#  ,,2'6+,+
 ,*,'*#  ,'(-*!  !'04  2"'(2  ,,2'2-4,9!4  $2+'$  !#'-1+#  -4,9!"  !'2$0  ,2(.22!

.':(.2? -2-4 !*2-,7$ !'04# ,--4,+ .4"4 ',2-4,9! &2-,7"
 2',2.240+  ,2"20  ""(2.  ,0.2!  2"4'8$  %'$*(!  %'-$0  "$  23"  ,2+2.  ,2"($
 ;,2$+4)  !"#"#4  "42*  9-74  '22$#0!  !#23!  — Thomas C. Schelling  "$  ,2("7*!
 %''29'* ,201+(4 -,'! &'4 ,!(-!2 %'8/$+! ,-2,4 890 Schelling .(&+2( '72-7 %0
 %) ,2+(2,+ ,2"207" %'0')+ %'$*( ,2+#92+2 ,2+-2* "$ &+2'8 "$4 '# ,.2+'" ,2,'#4
 ,/2-( ,048" :('! ($2*! ,( !$'/++! !"($" ,'9"8 !+)2. 18.%!'*'4 ,-2$8, (""

 Michael O. Rabin, Probabilistic Algorithm for Testing Primality, :"$ !+'!.+! 2,.2404
.12 J. NUMBER TH. 128 (1980)

 ,2'6+,+!  ,2"207!+  07$2+  2*'($  %-2)  ('!  !8'6+,+4  Invariant  )$2+!  ,20+$+  17
.,2$0*$

 &'4  ,-2$8,  &'(  -$(#  24  -2/4"  %'62*  %'$*($  %'8/$+!  ,-2,  52,+  &2-,74  -42.+  18
 !4/-!"  .'6*22"-  2(  ./2'+  ,'046  2,2'!  ('!  &2-,74  !-'/4"  !4'9!  .%'*2$!  %'*8/$!

.THOMAS C. SCHELLING, THE STRATEGY OF CONFLICT 57–59 (1980) :2(- !3 ($2*4
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 "?'/0'),  !0$  23'(4  .!)$!"  &,'*  2*'(  -4/!  .!0$!  ,(  ,/#$  5(  -4/  %0  %''-!1
.)2!*! '7" ,13:00 2( 12:00 ('! !" ,271" &,'*$ !42$,!

 ,%'-/(2  %'6*.269  "$  ,%'*2$  %'"!8"  —  '0.+–("  &72(4  —  ',)1!$  ,2+)?.!
 :!,''!  !*2$(-!  !"($!  .Schelling  "$  2',2.240  /2-4  ,2792*  ,2"($  ',$4  2890
 %28+  ,(  &''1"  /#$  5(  ,4'4(–",4  5,'(  048  '4'4(–",  -4/  .,/'+"$2-'  !/,("
 !072, "0 2.+'" 2"48,!$ ,242$,! "?'/0'), &#'!" .2)'$!" -$7(–'($ &42+ .!$')7!
 2-/4  %'-/(  %'4-2  ,('"('-30  '".)+  ,%2"$  ".)+)  !24)  &''*44  2-/4  %'4-  — ,*''*0+
 !'! %'"($*! "!8$ ;( ,"$+" ,%'+9-27+ !78–',4 2*'21 (" ,0',7+ &72(4 !%'! ;2/4
 !#'"!" "$ ,*''*0+ !')6-69( %'"'07+ %'$*($ 2*.+"" ,!78!–',4 %"204 46'! '21+
 ;2/) !*++ %.8,!" -$7(–'($ !.28*! ,!24) '#! &''*4! :'*21'8 2!$+ ,2*''!. ,",2218"

19.'"2#2 (%'!
 42-$ 5*21-4 %( '/-/4, ;29*'(" 1 &'4 %"$ -79+ !3'(4" :!,''! !''*$! !"($!
 .!,2( 2*,* %'4- &#(2 ,1 ('! !'271! !42$,! "?&#–%) 24 -/4' 5,,'# '-4/ "$ 0'-#+
 '29'*! ,( 5-0 -$( -4/2 ,100–2 10 %'-79+! ,( 2*''1 ,260+–(" ,242$, ,,(3 %0

!7 -79+! 6"4 %$ '# '" /22'. %'.-/ %'.'+", "$ !,'#4
 !4'49 — $++ "$ ,-2$8, ,"26* !4'494 %) '# $'/+!" ('! !"( ,2+)?. "$ &,-6+
 !4'49 '# &'21' .%'+(2,+ ,2*2-,7 2*#,'' — %'890! %"204 %'-84" ,2$./ !0'72+!
 ,+)2.) !'1"2)-" ,2-2$8! ,2"4)! "$4 '890! %"204 -122',$ "2#' ,-2$8, ,"26*
 "$  %'41+4  2(  ,2'.29  "0  -2+$"  5-21!  "$4  ,(.202  %29-7  -29'(  ,%''890  %'"4)!
 &''*0+  !'!'  '#  !(-*  24$  '890  %2/,  ,4)(  .%'-4.+  %*'(  %'-/,+  %!4$  !30  ,2-/,
 ,2$-.* ,2+-'7 ,24- %'+07 .,2(*24$/! %2/, (2! Schelling "$ 2',2*2'0- ,( &2/4"
 &!" !02.' (" -$(2 ,,2-794 ,29/'',! 2'"( 9/'4 !$42) %-6$ '(*24$/ &2-,74 -2/4"
 ,""428+ !'!'" &2-,7!$ $-.* ,04–!4 5( ,2'"( ,2-/( ,2+-'7 "$ &,29/'',! &''.0
 '# !(-* .")!2* '(*24$/ ""#" "$ &2-8'0! ,%'*2$ /22'. '-6$+4 ,)2!* ,2(*24$/4 &#$
 !.82+4 ,2(1+* "(-$'4 ,2'-24'1! ,2-4/! %!4$ ,!"( %'+'" ./2'+4 '6*22"- !3 ($2*
 8"/#  .IFRS — ,'+2("–&'4  ,'(*24$/  !*'8,  '7–"0  /22'."  -40+  :/22'.  ,#7!+  "$
 ,2-/( ,2-4/ 21+(' /22'. ,2+-2* 2"'( "$/*"" ,2$-.* ,2-4/ ,$./! /22'." -40+!+

.&!'"( 9/'4 ,2'6*22"-$

 Steven Alpern :,+)2. ,!3 ($2*4 ,28,-+ ,2'6'"*( ,2.240 (21+" &,'* ,'0.+! ,2-794  19
 & Anatole Beck, Rendezvous Search on the Line with Limited Resources: Maximizing

.the Probability of Meeting, 47 OPERATIONS RES. 849 (1999)
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!#65( .%3"& — .#)#*"$/#*. -1 (!(!%. .'"2 -( :+ 607

 !'7"$ — %'-'#4 %'"!*+2 %'890 '$*( 4-84 .2(+ !127*! — !'"$(4 8290* !3 8-74
.426 5'-.+ .'+, ('! !'1'(26*'(!

 %'+07  !'2)$#  !/#?!  -,2'4  426!  5-.!–!-2+  ('!  !'1'(26*'(!  !'7"$  !,'+(!
 ,The Monty-Hall Paradox  "$  !62$7!  !9-)!  ('!  ,27'!  ,2+)?.!  ,/(  .-279*'(
 .,2,". $2"$ '*7" 41'* 8/$+4 !-/,+ .!3 %$4 %9-27+! !'3'22"6!–8/$+ "0 ,9924+!
 .30  ,.+20  ,2-/(!  ',$+  ,/(  "#  '-2/(+2  ,6-279  ,'*2#+  ,(1+*  &!+  ,/(  '-2/(+
 -$( ,!/*+! ,!'-2/(+ (1+*! ,7'$/"2 !,/',7" %.28 .,2,".! ,/(4 -/24 !-/,+!
 !-/,+" !(-+2 ,2-/(! ,2,".! ',$+ ,/( ,( /,27 ,,". "# '-2/(+ '21+ !+ 0.2'
 2(  ,'-28+!  2,-'/4  %0  -($'!"  &''*20+  (2!  %(  !-/,+!  ,(  "(2$  !/*+!  ,0#  .30
 &'($ -2-'44 !-2+ 3":"*-&4"*3 .,-/(! !-2)9! ,"." 2,-'/4 ,( ,2*$" 2*21-4 (+$
 '-2/(+ '3( ,30 !'21+ !/*+! /,7$ ,".! '-2/(+ %( :"62$7" &24$/! .;'"/!" !4'9
 ;'"/!" !4'9 &'(2 ,50% (2! ,'*2#+" '2#'9! &#"2 ,302 ,'*2#+ $' ,2-2)9! ,2,".! ',$
 !')6-69(! — 5#4 0*#$" .2(+ !$82 — -4.! 0+$''$ "## %'!.+ .""3+! ,( ,2*$""2
 ,&"!" -492'$ '7# .,2,". ;'"/!" ,2*''!. ,!'1'(26*'(! ,( ,.)2*! 23 (822. ('! !*2#*!

!%''*$ '7 !''#3! ''2#'9 ,( !"'.)+ 23 !')6-69(
 !"46!  ,201+(4  %)  5(  ,&2#*  ',2-4,9!  &24$/  ,201+(4  -4.!  ,(  ,2(-!"  &,'*
 -2.'9 "$ '-$7( !-8+ ,-(,+ !-2$ "# .,2'-$7(! ,2*2$! ,272"/! ,( ,*/24! ,!(4!

:,2,".! '-2/(+ ,'*2#+!2 %'30!

1 ,2-$7(2 ,2-$7(3 ,2-$7(

( ,".30306-279 ,'*2#+

4 ,".306-279 ,'*2#+30

) ,".6-279 ,'*2#+3030

 ',-/4  %(  ,"$+"  ,5#  .;'"/!"  ('!  -,2'4  !426!  !')6-69(!  '#  !"20  23  !"46+
 !-'/4 '2*'$+ .'97( 24$ .'/'! !-8+! ,&''*0! '7" ,) 2( 4 ,". ,( '" %'(-+2 ( ,".4

.!.+0! '2*'$+ /'22-( %'-/(! %'-8+! '*$4 2"'(2 ,'$'"$! !-8+! (2!
–',"4 %','0"2 23+ 23 ,2*2$ ,2-214 '890! %"204 !0'72+! ,,792* !+)2. ,0# &/4*

 '+"2)!  /22-!  1-%"(  "$  !'18*27  (2!  %'"!*+!  "$  %"2+),  24$  %"20  /'**  .,2!23+
 "$ %''79# ,2/2. /,*+ "0 &*24,* !3 %"204 20.%'"!*+ %! 2,2($ .')(,! "$ ""2#!

 872+! /22-! (2! '+"2)! /22-! .,2-'#+4 8"2/+ '+"2)! /22-! (2! '+"2)! /22-! -20'$  20
.'"2#2 !"!*! ,%'9'+ ,&2+'+ ,822'$ ,!-'#+ ,2(12!4 ,24$/,! (""
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 &23+2 (278 &23+ :%'+2/, '*$ %,2(4 ,2"027! — B !-4/2 A !-4/ — &23+ ,2-4/ ',$
 %,2( "0 '79# /22'. $' 2""! ,2-4/! ',$+ ,/( "#" .("$+" ,%'7'6/) -./ ,-26-7+64
 "$ '+"2)! /22-! -20'$$ !"20 '-3)+ /22'. 2*''*0$ -2('44 &2'0+ 21.,2"'07 '-3)+ '*$
 /,*+ .%'7'6/4 %)2 (278! &23+4 %) — %'-3)+! '*$+ ./( "#4 B "$ !3+ !24) A !-4/
 ,2'*'.+!  '7"  -,2'  "+),"  $'  %'"!*+!+  '+  ,(  .4"4  !3  0.'++  -23)"  !9*+  ,2/2.!

?B !-4/ ""#*+ ,( (822. 2( A !-4/ ""#*+ ,( :"'0"
 '-!$ ,A ""#*+" -,2' !24) "2+), "0 !-2, %'"($*!+ 0'-#+ 8"/ "$ !'1'(26*'(!
 !'1'(26*'( %"2( .%'-3)+! '*$+ ./( "#4 -,2' !24) '+"2) /22- -20'$ !4'*+ A !-4/
 '*2'"'+ ,2(+4 %'428* %'*2,*!) !(4! !62$7! !+)2.! "0 &*24,* ..'+, !*2#* !*'( 23

:(%'"8$

-3)+,2-'#+
A

,2-'#+
B

 '+"2) /22-
A

 '+"2) /22-
B

(278 &23+ -3)+30020015095

 ,-26-7+64 &23+ -3)+
-./!

400400300295

 8'7+ (,2-'#+4 '+"2)! /22-! "$ !82"/) '+"2) /22- '-20'$" 23 !"46 "$ %2)-,
:%'(4! %'*2,*! ,(

A '+"2) /22- -20'$B '+"2) /22- -20'$

(278 &23+ -3)+50%47.5%

-./! ,-26-7+64 &23+ -3)+75%73.75%

 "$ ++-83 /22-! -20'$ 2"'(2 ,64.3% (2! A "$ ++-83 '+"2)! /22-! -20'$ ,%-4
!65% (2! B

 ,&# '# !*! !,206!" !"2"0 — %'4- %'"!*+ "$ %,22() — !'1'(26*'( ,&# '# !*!
 ,2'!"  !"2"0  2'8"/4  &2'0+  8-  %"$!  "0  ,2*89+  ,89!2  ,,206!"  %'"2"0  %'012++

22.%9-27+! &297+'9 982.-7 2!3 .!'2)$
 2-+(' %'-/( .'"2#2 ',2('1+–(" ,'-623'( !-8+ 2!3 '# 23 !897 (-8+" 2-+('$ 2'!'

 '"(-$'!  .92+!  "$  11  '9+  ,2(*24$/  &8,4  "(-$'4  ,-.92+  '-3)+  /22'.  "$  !-2,!  21
.,2(*24$/4 !*'8,"

 Colin R. Blyth, On Simpson's Paradox and the Sure-Thing Principle, 67 J. AM. :2(-  22
.STAT. ASSOCIATION 364 (1972)
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 .!"(# ",2'26$" &'( ,"$+" ,%'67$+4 '#2 ,%'890 "!*:+4 8- ,2-8" "2#' !3# 41+ '#
.%'*67$+4 (822. ,0)2* 2"$ ,27"(+! ,2+).!! ,/(2 ,%''/!+ 982.-7 2!3 ,&#42

 44%–# .'"8-4 ,6'9-4'*2(" ,2.+02+ %'$* 4321–2 %'-4) 8422 2$')! 1973 ,*$4
 08- "0 !"484 !'"7! "0 !*2", !$)2! '"8-4 .)* .2"48,! %'$*!+ 30%–#2 %'-4)!+
 ,2'3#-+! ,2'*#2,! $$+ ,/( "#4 ,&'+ "$ 5,/4 ,!"48!2 ,2.+02+! '*2,* &"!" 23.&'+

:(!"464 ,2"2"# &*'($ ,2'*#2,! ,( %) %'*''7(+! %'*2,*) !6'9-4'*2(4

Major
Depart.

N Male
Applied

N Male
Admitted

% Male
Admitted

N Female
Applied

N Female
Admitted

 %
Female

Admitted

Female
 Odds
Ratio

A 825 512 0.62 108 89 0.82 2.86

B 560 353 0.63 25 17 0.68 1.25

C 325 120 0.37 593 202 0.34 0.88

D 417 138 0.33 375 202 0.54 2.36

E 191 53 0.28 393 94 0.24 0.82

F 373 22 0.06 341 24 0.07 1.20

Sum 2,691 1,198 0.44 1,835 628 0.34 0.65

 ,/(  "#4  60+#  :!+'!.+  !*2+,  !,"),!  ,!*2",!  -2-'44  "/2!  -$(#  ,!*!2
!%'-4)! "$ !3+ !24) %'$*! "$ !"48! -20'$ !'! -79!–,'44 ,2'*#2,!+

 .!"2# !*2+,! ,97,*$ -/(" 8- ,,2-'!34 ,2$0'!" !#'-1 ,2*89+ ,89! ,&# '# !*!
 !'1)-)( 52-0" "2#' 2*'( %'*2$ %'7'7# &'4 !.240 "17+! "!*+ :;92* /8" &(# $' '"2(2
 28.4$ ,28"/+4" '# %'/22.+ 2'7'7# %( ,"$+" .%!'(1++ "$ !62$7 (Aggregation)
 !+)2. %'29+ &42+4 .2"2# &2)-(4 !'"7! &'( &#($ 5#+ 8'9!" "2#' 2*'( (2! "!'"7! &'(
 ,( !(2- '*( 8-" :%'.420" %'-+2( %'"!*+ ,24- %'+07$ "!,'+("4 ,#+2, (822. 23

24"...!"2# !*2+,!
 ,2'6!2  !4'$/  '"$#  "$  ($2*"  ,2-#2+!  ,2+)?.!  ,/(  (2!  &297+'9  982.-7
 ,2'6!  "$  !3  ($2*  ,!$0+"  25.!3  42$/2  8,-+  ($2*  ,21+"+  82/-  (2!  5(  ,!4'$/4
 !3  -$8!4  .,2*2-/(!  %'*$!  %'$2"$4  ./2'+4  !7*0  !4',#4  !#3  627'$42  !4'$/4
 ,!"#"#4  "42*  9-74  !#3$  ,&+*!#  "('*.  "$  ,27,2$+!  %!',2.240  ./2'+4  ,26"24
 ,201+(4  %)  ,20'41!  -$(  ,(.+0+"  0')!"  !#3  ("  &#"2  -67*  -$()  '89-46  92+02

 P.J. Bickel, E.A. Hammel & J.W. O'Connell, Sex Bias in Graduate Admissions: :2(-  23
.Data from Berkeley, 187 SCIENCE 398 (1975)

 '4)"  ,2*89+  8'9!"  %'9*+!  %'"!*+"  ./2'+4  '6*22"-#  --4,!"  "2#'  &297+'9  982.-7  24
.%!'-/,+ "$ %',2-'$ 2( %'-12+ "$ -2/+,! ,2'*'.+

 Shyam Sunder,  :2(-  ,2(*24$/4  &297+'9  982.-7  ,2.2(–"0  ;92*  &''*0+  -+(+"  25
.Simpson's Reversal Paradox and Cost Allocation, 21 J. ACCT. RES. 222 (1983)
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 "02 — ,2(.2–'( '41+" %'-2$8 %!+ %'4- — %'"$# "$ !#2-( !-2$ "0 ,!.40+ ''29'*
26.,26"/! ,"48 "$ %'#'"!," 9/'4 %!',2#"$!

 ,2*2#*! /2,'*! ,26'$ ,%-.0!4 %) .!*2+,!+ 8"/ 8- %! 627'$2 !4'$/ '"$# %"2(
.,2"'0'! 64'!4 — %07!2 ,,2'04+ ,27/ &*'(

"!"#(&% !"$#1"- !"02%!.. -( :3 607

 %'+2/,4  %!','+0  %)–2+#  ,&24$/!–,''(-2  %'67$+!  '+2/,4  0218+–'$*(2  %'"!*+
 (2! !3 &''*0 ,"$+" ,,2(*24$/4 .!6"/!–'10 "$ !-214 42$/" "%'4!2(" ,%'-/( %'4-
–'+'$-, %!'"( %'7-21+$ ,2(*24$/4 %'*8, %'+''82 ,,'(*24$/! !-2,!+ 8"/ 60+#
 %!'.2+'"+  0218+!–'$*("2  %'"!*+"  46'!  ,-#2+  -$(  !/2*  !4'$/  ,-21  23  27.!+'-3
 &'42  8.14  &'4  —  &2/6'4  ,$2/,  !,2(  682*"  !*8+  ('!2  ,,',6'$  ('!  .%'-2.9!

.,2'6*22"-! ,2'2-$7(! "# ,( ;'8! '# — ("$
 -$(  !"(#  $'  ,%'890!2  %'67$+!  ,,2(*24$/!  '+2/,+  0218+–'$*(  %0  '*2'9*+
 %','0"  ,'22"*  23  5-.  "$  !+2$''"  .!'.0"4  %'"2#'  %*'(2  23  !4'$/  5-."  "%'-2#+"
 .,24'9*! ,2*,$!" %(,!4 ,"#$2+ !42), ,6'8* "$2 ,0.'+ ;29'(2 ,2'+*'. "$ 3"+(*
 ('! %(2 ;5# !$0* ,5# !'!, !(12,! %( .( 5"!+4 628**" :5# !(-* '927'6 !6"/!–<0

" ...5# !$0* ,5# !'!,
 !4'$/ 5-. %!4$ — &+3 5-2(" %''2*'$ %'$/-,+ -$(# ./2'+4 — %'-8+ $' ,&#(
 !6"/!–'104 $2+'$ %'#'-1+# %'3/*! ,%'-/( %'-8+ $' %"2( .-,2'4 !426! &#( ('! 23
 ,201+(4 !"2072 !4'$/ 5'-1+ 2*'( %*2-,7$ 5( ,;9(* 0.'+" ,2+(,2+! ,242),42
 !0)!+ "!*+! ,( "'4)!" (822. "2"0 23 5-.4 $2+'$ !"( %'-8+4 ,57!" .!6"/!–'10

.,2'2"02 &+3 &.42(4 52-# ,2'!" ;(2 ,,2*2#* ,2*42,"
 !-8+! (822. ('! !6"/!–'10 "$ 23 !6'$4 ,21'/*! -92/" ,27"(+! ,2+)?.! ,/(
 %'!3 %'(-*! ,2046+ -$0–%'*$ %'*2,* 28.%!'.0"4 "207" ,2-$7( &'( '# !(-* 24$
 (2! :%'-/(! -$0–./( "$+ !*2$ 2"8$+2 ;'23+ ,2046+! ./( ,%-4 .&''*02 -4. "#"
 ,2*,'*2  ,,2046+  /'*!"  &,'*  %!',27#  "0$  ,%''*3(+  %'*2,*  .-,2'  .4#  2(  -,2'  "8
 -,2' .4# 2( -,2' "8 (2! %( --4"2 ;'23+! 046+! ,( ,2!3" ,*+–"0 ,2"'8$ $2"$

.(2005) !"1)*) 1/0) — 1(-* ,,-45-3 ,,-"+4-":1 %','+02 &+*!# "('*. :2(-  26
 !*'8,+ -40+! %0 ,/7'2 5"' ,2(*24$/! %2/,4 23 !4'$/ 5-.4 $2+'$! '# ,228" $'  27
 "''(  :2(-  !3  &''*0"  .,2*2-80–,9924+  ,'(*24$/  !*'8,"  %'""#–,9924+  ,'(*24$/
 &'() "',2'$72/ ,2-0!' :%'-/( %'"2.) ,2*2'0- -2(" ,'*-.2+! ,2(*24$/!" 8'*)"29

.(2005) 33 ) !"#$%-
.Brian D. Bundy, The Oddball Problem, 29 MATH. SPECTRUM 14 (1996) :2(-  28
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 .0 2,2( 6-7( (" -$( ,"!6"/!–<0" "$ ".2+4 ,'*''72(! &2-,7! .%'-/(! ,2046+!+
:&+8".# (2! ,!0'-'! -128 ,+/+ %2,

.12 .0 1 %'-79+4 ,2046+! ,( &+9*  •
.9–2 8 ,7 ,6 ,2046+! .)*# 4–2 3 ,2 ,1 ,2046+! ,( "28$*  •

:6-(*1 31#)  •
 ,"48,+2 0.'+ ;9(* 24$ ,<04 !6"/! ,+21 !3) ,2"28$ %''*3(+! ,27# !*  .1

.12–2 11 ,10 ,9 ,2046+! &'4+ ./( (2! ;'23+! 046+! ,(!6"/!
 "2+  "(  ,%'426  ,2046+  !$2"$  %!$  ,8–2  7  ,6  ,2046+!  ,(  "28$*  &#"  .2

.!.2$/! !1248! %0 %'*+*$ ,11–2 10 ,9 ,2046+!
.;'23+! 046+! (2! 12 046+ ,(!6"/! ,+21 ,42$) ,2"28$ ,27#! !*  .3

 (2! %( ,2(-" ,*+–"0 ,2!$"# 046+ "2+ "( (;'23+!) 12 046+ ,( "28$*  .4
.-,2' .4# 2( -,2' "8

 %( .10 046+ "2+ 9 046+ ,( "28$* ,-,2' %'.4# 11–2 10 ,9 ,2046+! !*  .5
 '3( ,,22$ &*'( ,27#! %( .-,2' .4# (2!2 ;'23+! (2! 11 046+ ,,22$ ,27#!
 10 ,9 ,2046+!  %(  .;'23+!  (2!  10–2  9 ,2046+!  &'4+  -,2'  .4#!  046+!
 !'!' !"),'$ ;'23+! 046+!$ ("( ,!+2. &72(4 "07* '3( ,-,2' %'"8 11–2

.-,2' "8
 $' ,-,2' %'.4# 8–2 7 ,6 ,5 ,2046+!2 ,2"28$ &*'( %''*3(+! ,27# %( :"4( 31#)  •

.,2'270,9!! "#42 %'-8+! "#4 &2'.! ,( %'1++$ .0 5'$+!"
 $2"$  ,201+(4  ;'23+!  046+!  ,(  -,("  &,'*  ,-4.!  0+$''$  "##  0',7+  ,%-4
 "0  0.'+"  &',+!"  5-21  &'(  ,2*''!.  .$(-+  0248"  &,'*  &4#-!  ,($  ,27'1-  ,2"'8$
 &,'* ("( ,!(4! !"'8$! "$ !4#-! ,( 0248" '.# !''*$! 2( !*2$(-! !"'8$! ,2(12,
 -,2' !.4# %''*3(+! "$ ,'*+'! ;#! 24$ 41+ &+9* .,27'1-4 ,2"'8$! $2"$ ,( 014"

.L ,2(4 -,2' !"8 ,'*+'! ;#! 24$ 41+2 ,E ,2(4 ,2"28$ ,27#! 24$ 41+ ,H ,2(4
:,27'1-4 ,20124+! ,,2(4! ,2"'8$! $2"$ "0 &*24,*

&'+' ;#"(+$ ;#

8 ,7 ,6 ,54 ,3 ,2 ,1

10 ,6 ,5 ,111 ,9 ,8 ,7

12 ,11 ,7 ,39 ,8 ,5 ,2

 --4,'2 ,;'23+! 046+! "$ 2,2!3 "48,, !*++$ ,,2"'8$! ,2(12," /2*0'7! ,"46
:('! ,-,2' .4# 2( -,2' "8 (2! %( %)
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EEEELLLLHHHH
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 12 11 10 9 8 7 6 5 4 3 2 1
EEEEHHHHLLLL
ELHLLLHHEEEH
HHELLHELEHLE

:&! ,2"'8$! $2"$ "$ ,2(12,! %( ,"$+" ,5#
,(H) -,2' !.4# ,'*+' ;# — !*2$(- !"'8$  •

,(H) -,2' !.4# ,'*+' ;# — !''*$ !"'8$  •
;(E) ,2"28$ ,27#! ',$ — ,'$'"$ !"'8$  •

 !'21+!  !.2+0"  !+'(,+!  ,(H, H, E)  !.2+0!  ,(  ,2-1''+  ,2"'8$!  ,2(12,  '3(
 .-,2' .4# (2! '#2 ;'23+! (2! 6 046+ '# !"46! &+ (12' ,&#" .!"464 6 -79+" ,/,+
 '3( ,-,2' .4# 6 046+ %( &#$ ,!3 41+4 &2#* &2-,7 !22!+ &#( 6 046+ '# 82.4" "8
 2"'(2 ,(!'"0 /*2+ 6 046+ '#) !''*$!2 !*2$(-! ,2"'8$4 -,2' !.4# !'!, &#( &'+' ;#

.,2"28$ ,27#! &#"2 0'72+ 2*'( 6 046+ ,'$'"$! !"'8$4
 ,-12*! !.2+0! '3( ,,'$'"$42 !''*$4 H–2 !*2$(-4 L &! ,2"'8$! ,2(12, -$(#
 ;'23+! 046+! &#"2 ,8 -79+! "0+ !"464 !0'72+! ,(L, H, H) ('! ,2"'8$! ,2(12,+

.-,2' "8 (2!2 8 (2!
 2( ,2"'8$! 2**#2, .1'# -'!4!"+ 0*+( %) &#"2 ,.4"4 !+)2. -.)4 2*'! "'0" -(2,+!
 0.'+ ;29'( 5'-1+ -4"* ;'23+! 046+! -2,'( ,&# '# !*! 29.&2-,7! ,( "'"#!" &,'* .1'#
 $' ,'(*24$/–,'890 !'04 &2-,74 :-2-4 %'"!*+ ,-$#!" /8"! .2/2,'*2 %''*'4–'4"$4
 %( ,%''*'4–,28'.4 "$ ,2(12," !*,+! ,$-.* &#( %( ,'+*'. 64'! $' &#( %( --4"

..4"4 ,2'"$( &! !"( "# (+$ 2( ,%'4"$4 0.'+ ;29'(4 /-#! $' &#(

'"2. !"-+3%- !"&'* !"1'%. ?"#017* -2." ,/%"*. :& 607

 ,2"24)  :"!*+!  "$  !')2"2#'97!  ,*'/4+  -,2'  82+0  &''*04  ,28920  ,2(4!  ,2+)?.!
 .,"428+ !*'( "&2-,7 &'(" !-'+(! %"1($ 5#4 %'(),+ %'4- %'"!*+ .,"2#'!2 /2#!
 "!/7$+!–,242-8"+  ('!  ,!127*–',"4  !*'($  ,23  "!,'+("  .&2-,7  $'  .'+,  ,%.'."

 Donald J. Newman, Thought Less Mathematics, in TRACKING THE AUTOMATIC ANT :2(-  29
.AND OTHER MATHEMATICAL EXPLORATION 83 (1998)
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 -,2'  '"2(  .'0+  !+2'82  ,"!12-  ("  ,20+$+  — "2#'  ("" !02.'!  ,'(41!  !+9'9!  "$
 !*'-8+  23  !,'+(  30."(-$'4  '"2!'*!  &2*)9!  "0  %''(41!  !07$!!  ,2-28+  "0  "#+
 %0  .!'2(-  ('!  23##2  ,$('',!"  ("2  ,29*"  ,30!"  5-21!  ,2.2(–"0  &2)-(4  %'.420"
 !"2"0 -'40–',"4 %29/+ "0 976" ,2$80,!!2 ,"'-$7( "#!" .'+, (" ,2('1+4 ,,(3

.!-2+/ !(')$# --4,!"
 2*'( 2!$+ '# /'#2!" ,-/( %2/, "#+ -,2' '"2( ,,-$7(+ ,'6+,+! !*'"7'19'.!
:%'',$ &''1* ../2'+4 ,242$/2 ,2+9-27+ &!'*'4 ,5#" -279*'( ,2+)?. ,2+''8 .'-$7(

 ,'6*.*19*-6  (2!  π  -79+!  '#  Lindemann  /'#2!  1882  ,*$4  :"")0+!  024'-"  .1
 -79+ ,"$+" ,5# .%'+"$ %'+.8+ %0 %2*'"27 "$ &2-,7 2*'($ '$++ -79+ ,2*''!.
 -$7(–'( '# !(-+ !+'!.+! !/#2!! .x2–2x!2=0 "$ &2-,7 ,2'!" "2#' 2*'( !3#
.(%'-79+ "26*) ")-92 !)2/+ ,201+(4 8- &2,* ")0+ /6$# 2/6$$ 024'- ,2*4"

 ,',-4/ !/22- ,''18*27 ,2*4" -$7(–'( '# !(-+! ,Arrow "$ ,2*#,'!!–'( 67$+  .2
31.,2-'49 ,2$'-." ,''1,$

 "$ ,"2#' -92/ %"2( ,,?)'!*+ "$ %'64'!" 82.! &72(4 !-2$8 23 !''(-–,'223 ,&#(
 ,232/+" &2)-(! ,( -2-)" "2"0 "&2-,7 &'(" ,+(4 ,2+'29+ ,24'9*4 '# -'#!" "!*+

.%'-8' %'4($+ 3434"2 %''21-–',"4
 "04 -$' 28 '*7 "0 :",2.28*! 18 ,''04"4 /,7( .!3 &''*04 ,8920 !(4! !+)2.!
 &72(4 !(4! !.28*! ,( %8+" $' &#+–-/(" .2!$"# %28+4 !.28* %8+" $' '729 5-2(
 $'  (4!  4"$4  .!62$7  !+'$+  '!23  .-$'!  28!  "$  %'*2$  %'(1/4  2'!'  ,2.28*!  ',$$
 28! "$ !*2$ $'"$4 !'!, ,2.28*! $2"$+ ,/( "# ,0#$ 5# ,'$'"$ !.28* ;'92!"
 !*2$ ,'(+4 ,2'!" !#'-1 &!+ ,/( "# ,,2.28* 100 2+82+ %($ 5# ...!("! 5#2 ,-$'!
 '# !(-* ,!-2(#" .%'+.28! %'4"$! 99–+ ,2$'-.! "# ,( %) %''8" 5( ,-$'! 28! "$
 -79+! '# /#2! ,%-4 .2*/2- "0 !"20! "## ,2.28* %8+" &,'* '#2 23 !"6+" ;29 &'(

32!.4"4 17 (2! ,2.28* "$ '-$7(! '4-+!

 "(-$'4 '.')(,! "2!'*! &2*)9 "02 "2!'*! ,2"2#' "0 ""!14 ,2-'$! ,07$! "$ ($2*!  30
 "!*:+ %2/,+ -82/ '.'–"02 )2"2'129 '.'–"0 4"2$+4 !$0''$ ,8'+0+ -8/+" ''*'04 '2(-
 &2*)9 "0 &#2 ,%')-.! "#4 %'"!*+ "0 ,-#'* !07$! $' '(41! ,2-'$" ,',#-0!" .%'890!
 2#3 !4$ !*2$(-! %07!$ !4'9! &+ ?"2 ,(!3# &2*)9 $' — &#) "(-$'4 '.')(,! "2!'*!
 (2-8" 2" &+.3+$ %.(# ,4)( .'(41! ,2-'$! ,-)9+4 !,''! "2!$'+ "!*"" %'4- %'"(-$'
 ,,(3 %'$').+ %) ,%'-'01 -8'04 ,%!'*'4+ %'4- ,%'$*( "$ %''/–,2-28 "$ ,24- ,2-$0
 '*'18  -,2'2  -,2'  ,2*2-/(!  %'*$4$  ('!  ,792*  ,*''*0+  !072,  .'"2!'*  &2'9'*#  ,8.142
 ,2*''!. ,'.')(,! %"20" (822. ',*22#2 ,'890! %"20! "( (41! &+ 2-40 .2(+ %'-'#4 (41

.8*0–,2-4/ "$ %'"!*+" %,2#7!'!"
 Kenneth J. Arrow, A Difculty in the Concept of Social Welfare, 58 J. POLITICAL :2(-  31

.ECON. 328 (1950)
 "(+$+  (2!  ,2.28*!  ,792!  -.9)  92(!*''6$  2)2!  "2).!  '(8'6+,+!  "$  &2-,7  &"!"  32

:(&'+'"
.0.82 ,0.35 ,0.71 ,0.19 ,0.48 ,0.88 ,0.13 ,0.64 ,0.28 ,0.96 ,0.39 ,0.77 ,0.55 ,0.06  
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 ,2.28*  17–"  %''-$7(!  ,2*2-,7!  ,2(++  ./(  ,(  (21+"  &2'9'*  '#  -!32+  (-28!
33.,"624+–(" &+3 ,08$!4 52-# ,2'!" "2"0

 !"($! ('! &2-,7 -.0! %').!" '.# 9-284 ',$+,$! &!4$ ,27'! ,2+).!! ,/(
 ,2*68  ,2'428  04$2  %'-$0+  ,4#-2+!  ,,'-)*2!!  !''428!  ,+)2.  ,!''428  ,2.2(–"0
 23+ 23 ,2*68! ,2'428! "# ,( .'-7!" ,29*" !,''! %'7,,$+" !412!$ !'04! .,2!3
 ,2'428! ,( -.9" %'-$7(+ !'04! 'C(*, .%'-$' &'#9 '#2,'/ !$'+/+ -,2' (" ,201+(4
 !''428! ,($ &22'#+ ,'-$7( !*'( 23 !+'$+ .5,2/! ,2/2* '7" %'*2$! %'4"$4 2.-72!$
 ,,2-/( ,2'428" ,2-42/+ !',2(7 $$ "# -$( ,,2'428! 04$2 %'-$0 &'4+ ,'01+(!
 ','"0! %!4$ %'+2-27! "#4$ &''*0+ .%'#2,'/ !$'$+ ,2/74 -,'! &+ 8,*" -$7(–'(
 20')! (" 42-–'7–"02 ,!3# 2(1+ '# 2*06 ;(2 ,&2-,7 -/( $27'/4 42-! 2890 23 !"($
 .%'#2,'/  !$'$+  ,2/74  021'4"  ,*,'*  !*'(  !.-7!!  ,+'$+  2'7"$  -2+(!  &2-,7"
 ,29*"+ 42-" %'0*+* '6+,+! %2/,!+ %'(4 %*'($ %'$*( '# '*.+"+ '*2'9* !3 -$8!4

.&2-,7 ,('1+4 %1-+ (2"+ ,( 0'8$!" %'7'.0+2 ,"&2-,7 &'(" '# /'#2!"
 '2!'34 4- 5-0 %''82 ,,2'-$7( &*'($ ,2"6+ $' :!-2-4 !*'! ,2+)?.! &+ !*89+!
 %'41+ '890! %"204 '# &''1( .5# '.'–"0 59/'!" "2#'$ &+3! "$4 8- ?"2 ,23 !.420
 .,2'>'29'+ 2( ,2'(*24$/ ,2')294 ,24- %'+07 -122'!" %'"2#'2 %'-12* "&2-,7 &'(" "$
 ,27'.0  &,'"  $'"$  (2!  %'42$/!  %''(*24$/!  %''22'1!  ./(  '#  -2#3"  $'  !3  -$8!4
 !$./!  /2-!  %0  ./(  !*84  !"20!  '22'1  —  ",'67$+!  !-21!  "0  ,'"#"#!  ,2!+"
 "$ !,2!+ %( ,2*''!. .,2*2-80–'9924+ %'""#" -40+ "$ ,2(*24$/! %"204 ,4$*+!
 23 %( -,2' !/2* ",'67$+ !7'60" '.'–"0 !,2*$" -$7(–'( '3( ,,+'29+ !*'! !890
–'(4 %) 52-# "&2-,7 &'(" "$ 41+4 -'#!" &21-! -92/ ,%','0" ,&#" .,2!+ !*$+ !*'(

 ,29/'',!! 5-. "0 ,2**24,! '.'–"0$ -249 '*( %'29+ &42+4 .!8',(! ,2"24)4 !-#!
 %!" ,*,'*$ '"4+ ,(32 ,!8',(" %9/' "0 8'9!" &,'* "&2-,7 &'(" '41+" %'"!*+ "$
 '29'*4 27,,$! 2"'( %'$20 2'!$ &#,''$ '7# ,%,2)!*,! ,( ,229!" ,29*" ,2*+.3!

.!8',(" 9/' ,2-'$' &/24!

 !*2$(-! ,2.28*!$ &72(4 ,1–" 0 &'4$ 068! "0 (17 ("2) ,2.28* 14 ,2+82++ !3 &2-,74  
 ,2*2$(-!  ,2.28*!  $2"$$  &72(4  ,%'*2$  %'(1/  '*$4  ,2(1+*  (0.55–2  0.06)  !''*$!2

.!("! 5#2 ,068! "$ %'*2$ %'$'"$4 ,2(1+* (0.77–2 0.55 ,0.06)
 E.R. Berlekamp & R.L. Graham, Irregularities in the :2(- !3 &''*0+ ($2*4 ,24/-!"  33
 Distributions of Finite Sequences, 2 J. NUMBER TH. 152 (1970); MARTIN GARDNER, THE

 ;LAST RECREATIONS: HYDRAS, EGGS, AND OTHER MATHEMATICAL MYSTIFICATIONS (1997);
 HUGO STEINHAUS, ONE HUNDRED PROBLEMS IN ELEMENTARY  :52,+  7–2  6  '9+  ,2'04
 MATHEMATICS 12–13 (1979); M. Warmus, A Supplementary Note on the Irregularities

.of Distributions, 8 J. NUMBER TH. 260 (1976)
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"1-' !"#.- 01*% 68' !"#.- 0!"# +"$" :. 607

 "!,'+("! ,( <,** !3 ;'094 .-',7 "#! (" '#2 ,2"24) $' ,"2#'" '# 2*'(- %.28! 8-74
."$"/ ,2'!" -$(+ 83/ ,2'!" -,2' 426 .'+,"$

 !+)2.  34,24-  %'*$  '*7"  )'1!  ,%"204  %'*"#"#!  '-'#4+  ,Martin Shubik
 ,2.-$'!! ''2#'9 "04 (2! $"/! (822. !4$ — ,'890 !'1(26'9" .2(+ !42-8 — ,8,-+
 ,%'4'-' !$2"$ .1938 ,*$4 .20 ,2.'/ -794 20'72! 23 !+)2. "$ ,29-) .-,2'4 %'"2.)!
 -.9  ,(  %'"'-)+  %!  .%!'*'4  ,2'-'  4-8  %''8"  %'6'"/+  ,/.8(4  ./(  "#  %'.'21+!
 -32/! ,"-)2!$ -.9! '7" %'-2'2 ,20"1–!22$ $"2$+ "$ 2'.28.284 %'41'',+ ,%'-2'!
 ""2# ,!1-'$ &#'!" &22#" '($- 2-2,4 ./( "# .'/ -,2* %'-2'!+ ./( 8-$ .0 2+10 "0

:%!"$ !0')7! ''2#'94 !3+ !3 %'".4* %'-2'! ,$2"$ .-'22(4 ,2-'"
;100% "$ ,2-4,9!4 0)27 %''/  •

;80% "$ ,2-4,9!4 0)27 '*2-  •
.50% "$ ,2-4,9!4 0)27 &-0  •

 426! &72(4 %'"027 %,$2"$$ !/*!42 ,2'"( &2?D ("$ -2.#+ )-!* 2*'( $'($ !/*!4
 64+4 .-,2'4 %'!24)! %! .2-$" %'-2'! &+ '+ "$ 2''2#'9 !"($! !"20 ,%,*'/4+ -,2'4
 /2,'* ,%-4 .%''/ "$ %! -,2'4 %'!24)! ,2.-$'!! ''2#'9 '# ./( "# '(.224 -+(' &2$(-
 ''2#'9 ,!$0+" .-,2'4 %'!24)! ,2.-$'!! ''2#'9 "04 (2! &-0 (822. '# 0'41+ 8.82.+

:%! ,2.-$'!!
;0.3 — %''/  •

;8/45 — '*2-  •
.47/90 — &-0  •

 ,*'/44 ,"2.)! .-2$! (2! ,-,2'4 %'#2+*! %! 02)7" 2''2#'9$ ,&-0 (822. ,2*''!.
 ,2-'""4  !#2-#  &-0  "$  ,/1*+!  !')6-69(!$  &''*0+  ."/1*+  '$'"$!2  %'4-  %''*$"

35.2-2, 0')+ -$(# "-'22(4
 (822. !4$ %'-/,+ !$2"$ "$ ,'890 ,2('1+" 23 !+)2. "$ -$8! ,( ,2(-" "8
 ,*''*0+  !*06  ,22!"  '.#  23  !+)2.4  $'  '#  -249  '*(  .%'83/!  "$  %4'-+  !*!*  $"/!
 '.'" %'(4 %*'( %'426! "$ %'021'4! '# !,2(-!4 ,"!+/ .'" "0 0-#2+–("! /2#'224
 -'#3(  .%'426!  .)*  !*2$(-42  $(-4  %'"027  ,%'426–,2/7!  ,%'-/(!$  5#  "$4  '26'4

 Martin Shubik, Does the Fittest Necessarily Survive? in READING IN GAME THEORY AND  34
.POLITICAL BEHAVIOR 43 (1954)

 /'** :23# ('! ,-'22(4 ,2-'" &-0 "0 02.+ %) -2-4 !*++$ ,%''2#'9! "$ 42$'/! 5-. .%$  35
 %''/ '3( ,'*2-4 0)7'2 &22#' &-0 %( .'$'"$! %''/2 '*$! '*2- ,&2$(-! !-2'! (2! &-0$
 %'426 2''2#'9$ 2!$'+ %0 ,2'-' 4-8" 9*#'' (2! ,%''/4 0)7'2 &22#' &-0 %( .&-04 0)7'
 .2''2#'9 ,( -7$+ (2! ,-'22(4 !-2' &-0 %( ,&#" .!/"1!" "426 &2#,+" 2*'($ 41+ ,-,2'

.%'*2$! %'-8+! ,( %'/,*+! %'#429+–(" ,2-4,9! '42$'/4 52-# &2-,7! 5"'(2 &(#+



*)012,#'2))3

318

!"#$%&',!'()*#+,'-.$/

 $' %'+'29+ %'*8/$" %( !"($4 8920 "!+/ .'" "$ !-.0! 2( !+2'8 "0 /2#'22! '#
36.%!"$ 012++! &+ %'426 %!'021'4 &!4$ ,2#$+* ,2/"1! "$ ,2728,

.(4! 8-74 ,(42+! "!,'+("! ,( !3 -$8!4 &2/4" &''*0+

 ,"'!/- ,4"1*0. 9-.%. !* ()+- +#0#- !!- :#&(" :" 607
"+#3.- 8*"

 %'+07  042*  !+2'82  ,6"/!4  ,+''8  ('!  ,'890!  %"204  ,2/7  !127*  23  !,'+($  ;(
 2( !"207 ,6'8* '*7+ !-+2( "$ 2$$/+ -,2' ("( ,!,2*2#*4 !*2+(+ (822. 2(" ,24-

.,26"/! ,''/." !",+( ("( !22!+ ('! &'( %','0" ,&#( .,26"/! "48" 2,"2#'–'(+
 &2$(-!  5"!+!  ,2#3  ,.'+,  ("  '#  %(  ,%'4-  %'-8+4  ..'+,  !*2#*  !*'(  23  !,'+(
 &/"2$ 4'49 %'4$2'! ,%'4'-' '*$ :,2046+! 8/$+ ('! ,'9"8! !+)2.! .&2/1'*" !"'42+
 /1*+! .%28+ .20 !'!' ("$ .0 &/"2$! "0 %'"2)02 %'*68 ,2046+ /'*!" %'$-.* ,"2)0
 (2! ,2$0" 2'"0$ "# :,/1*+ !')6-69( $' &2$(-" .&2-/(! 046+! ,( /'*'$ !3 (2!
 '#"!+" '-6+'9 &72(4 "207" &#+–-/("2 — &/"2$! 3#-+ ,( — 01+(! ,( "927,""
 28! "0 (1+*! 046+ ,2*''!. ,""'48+" 046+ /'*!" 2'"0 24'-' /'*'$ 046+ "# "0 .24'-'
 3#-+!+ !8/-+$ !.28*" .02 '3#-+! 046+! 5-. ,4'-'! /'*!$ 046+!+ -420! '*2'+.!

.3#-+!+ 4'-'! 046+ "$ 28/-+" !22$
 8/$+ "$ %'""#! ,( ,2*$" !0'1+! 23 ('! ,-,2' 60+ ,+#/2,+ ,,792* !+)2.
 $-.* 23 !+)2.4 .'"# 2,2(4 (822. 2(" ,%'#"!+ '*$ 2-2,4 014' &8/$ "#$ 5# 6+/$!
 3+"+(0  /"44  5#  %$"  .,/1*+  !')6-69(  !'!,  '*$!  &8/$"$  &#,''  ("  '#  ,2(-!"
 2',2"207 2'!' ,2*''!. .,/1*+ !')6-69( $' (%'-2/$! %'"#4 8/$+!) '*$! &8/$"$
 &#$  ,!-',9"  !"'42+  23  !/*!  .2/1*"  "2#'  -2/$!  &8/$!  ,2'!'  -$(  &4"!  &8/$!  "$
 -$(#  '3(  ,"-23/2  52"!" "$  !02*,  2'$-7+  ./(  %0  014+  &4"!  8/$+!  ,"'/,4  %(
 5( ,-2/$! "$ 2-2, 0')! ,0# .8/$+! ,"'/, "$ 41+ 2,2(4 (1+* /2"! 2-2, %'',9+
 '7" ,0# $' — '*$! &8/$" 57!*$ — &4"" 5#'7"2 ,&2$(-! &8/$! !$0+" (2! ,0#

 Tomas Gilovich, Robert Vallone :-+(+4 '26'4 '.'" (4 "!+/ .'" "$ !072,! ($2*4 /2#'2  36
 & Amos Tversky, The Hot Hand in Basketball: On the Misperception of Random
 !072,! '# %'-4/+! 2(-! !3 -+(+4 .Sequences, 17 COGNITIVE PSYCHOLOGY 295 (2003)
 Gil Aharoni & Oded H. Sarig, Hot Hands -+(+4 ,%,+20" .!'"$( ('! "!+/ .'" "$
and Equilibrium (EFA 2006 Zurich Meetings, 2006), available at ssrn.com/abstract=
 %'*8/$! "$ %,2)!*,!4 &2'0 '7–"0 (822. !''71" ,*,'* 5( ,+''8 !072,! '# &06* ,883324  
 %'-/2(+!  %'*20'6!  ,(  ,,-$+  ,34  $"!  "'0"  ,Shubik  "$  !+)2.!  '#  !(-*  .%'-/(!  

.-,2'
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 "$  ,!3  ($2*  '#  -249  '*(  37.(12+!–,/*!"  !-',94  ,,/1*+  !')6-69(  !"'"$!  ,/*!
 '890! %"204 ./2'+4 42$/ ($2* (2! ,%'-/( "$ %,+32' "0 !42), ,+20" !+32' ,6'8*
 %'"!*+$ -249 '*( .&2"$'#" "'42, ('! %','0"2 ,&2/1'*" "'42, !+32' %','0" .',2-/,!
 5+9–"0  -$(+  -,2'  — ',42),  2(  '*+/2"  — %''72(  '7–"0  !3  ($2*4  %'6'"/+  %'4-
 ,2!3" %'"!*+" 0''9" -$7( !'!' ,2+'(,+ ,2.'/ ,201+(4 '# '" !(-* &#" .41+! /2,'*

.'*$ ,2'!" 426 %!4$ !"(# ,+20" &2$(- ,2'!" 426 %!4$ %'41+ &''7("2
 .!"207" 9'94# 0.'+ (2! %'426 %'"!*+" %'42$/! %'($2*! ./( .(4! 8-7" &(#+2

.!0',7+2 !-32+ 2,2)!*,!$ 8+8+/ )$2+ %'+07" (2! 0.'+ ,%-4

?"&#%! :#&( 0!"# +0 (&#%" ,/%"*. :8 607

 ('! ,"428+! "!,'+("! .0.'+ )'$!" ,*+–"0 8,0–'+2#9 %'+"$+ %'.')(,2 %'"!*+
 -$7( ,2*+'! 8'7!" &,'*$ ,"02, -.0!4 '-!$ ,"8'3+ 2*'( %"20" -,2' 4- 0.'+" '#
 ,!*2#* !*'( 23 !,'+( %'8/$+! ,-2, "$ -$8!4 '# 02.' %*+2( .2*++ %"0,!" 62$7
 %28+ %) ,2"48+" 8'3' ;92* 0.'+ %!4$ %'41+ 2*#,'' ,2')6-69( "$ &+2'8 "$4 '#2
 "027 -$( ,.'/' ,26"/! "48+4 &*'890$ "## %"2( .2',2#-0! ,( -7$" "2#' (2!$
 ,"027 (2! !,-)9+4$ ,2(.22!–'( ,( &'68!" '.# 0.'+ ,)$!" -,2/2 ,2(.2–'( 'C(*,4

.8'3+ 2*'( ;92* 0.'+$ !,''! ,"428+! !/*!!
 %) 8'3!" "2#' ;92* 0.'+ '# !(-+! !-2, !#"'32 8'*)"29 2/,'7 %'-+(+ "$ !-.94
 !-2, 38.,2046+! 82$"2 %''/! /26'4 82$" 23 !-2, "$ %'+2$'' 2(-!2 ,!3 62$7 -$8!4
 .8'3' ;92* 0.'+ ,046! .)* .'/' &8/$ "$ 8/$+4 %) &!4$ ,24'9* ,2+''8 '# !$'/++ 23
 9/''+ ,26"/!! "48+$ ,2'2-4,9!! "0 8- (" 0'7$+ 0.'+!$ !/*!! !'21+ !-2,! 4"4
 Signal-dependent) ,2'-$7(! ,2"207! ,21248 "0 %) ("( ,%''-$7(! 046! '41+"

.(Opportunity Sets
 67$+  ('!  "0.'+  ,"#"#"4  ,242$/!  ,2(12,!  ,/(  :!0'-'!  ,(  60+  4'/-*
 "#" ,Q ,-/( ,#-0++ -,2' "'02+ 0.'+ ,879+ P 0.'+ ,#-0+ 2'7"$ 39,Blackwell
 ,+''8 %( 8-2 %( ,(,"02,! ,"/2, %298+ "$ !.'+!–,+( '7") %''-$7(! %'$+,$+!
 ,2879+! ,21'-6+ &! Q–2 P ,21'-6+! .PR=Q–$ 5# ,2+'(,+ ,2*2#, ,"04 R !1'-6+

 ELWYN R. BERLEKAMP, :%'-79! ,-.9 ,( 2(- %'8/$+ "$ !#2-( !-2$ "$ 8'-4+ /2,'*"  37
 JOHN H. CONWAY & RICHARD K. GUY, WINNING WAYS FOR YOUR MATHEMATICAL PLAYS

.(2001)
Eyal Sulganik & Itzhak Zilcha, The Value of Information: The Case of Signal-  2(-  38

.Dependent Opportunity Sets, 21(10) J. ECON. DYNAM. CONTROL 1615 (1997)
.%$  39
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 9-2) Blackwell 67$+ .%'"*)'9" %''-$7(! %"20! '41+ &'4 '69'669! -$8! "0 0.'+
 '#  !/*!!  <2+'(  &2)#  ,2',2/*!4  %'"8  %''2*'$  %"2(  .8'3!"  "2#'  2*'(  ;92*  0.'+  '#
 0'8$+ "0 ,!+)2." .2,(12, ,( %'*$+ ,2.+"*$ %'"*)'9+ ,207$2+ ,2'-$7(! ,2"207!
 5-0!–-''* "$ !''*82 !-'#+" 0)2*4 ,2',20+$+ ,2"4)! ,2"62+ "%'*7 0.'+" "48+!
 ,( 60+4 5( -7'$$ 0.'+ %) ,2*''!. .2,24'$/4 ',+-. 2*'( 0.'+! %( ;( ,0.'+! ($2+

40.-,2'4 !"2.) ,'"#"# ,20+$+ %0 !"4)! 2'"0 "'6!" "2"0 0'8$+! '*.+2(
 '""#  <2+'("  !-2$8  23  !-2,  '.'–"0  /2,'*"  ($2+  ,2'!"  !"2#'!  ,792*  !+)2.
 !*'8," '"(-$'! .92+! "4'8 2006 ,*$ ,'$(-4 ."(-$'4 %''+2("–&'4! ,2(*24$/!
 "$ %''79# ,2/2. 2#-0'' %!'7–"0$ ,2(*24$/! '""# '# ,0428! !6"/! ,2(*24$/4
 ,2(*24$/! '""# ,2008 ,*$4 "/! ,2'!' !9-244 %'-/9* %!"$ 5-0!–,2-''*$ %'.')(,
 5-0 '# '271 ,&#( .(IASB) ,2(*24$/4 !*'8," '+2("–&'4! .92+! '.'–"0 %'+9-27+!
 %'-8/+ ;( $'2 ,,'+2("–&'4! %'""#! ,#-0+" -40+! &+ !(12,# !"0' %'0'8$+" 0.'+!
 "0 0'7$, !$./! %'""#! ,#-0+$ 0*+*! &+ (" ,04–!4 5( ,5#" ,2'18'.*'( %'(-+!
 &#,'' &#"2 (.*.'4'.# !82"/" %'*,'*! %'+2#9! "0 ,2*''!.) !82"/" %''2(-! %'/22-!

41.%'+'29+ %'0'8$+ ,*'/4+ 5-0 .97!" "#!–594 "'42' -72$+! 0.'+! 5-0$

"(&#% 6#75% "/- 4#*" :' 607

 !-',7  !*'(  2'*7"  ,/*2+!  !'04!  '#  $/  (2!  %!4$  -279*'(  %'41+4  "8,*  ./(  "#
 "$ 27(" ,/,+ $++ /*2+ 0.'+! %'+07" 5( ,0.'+ -9/ %','0" ,&#( .0.'+ -.0!4
 !(4!  ,'6+,+!  !+)2.!  ."%''.'  %'-!""  2(  ;92*  0.'+  $7/"  $-.*  (2!  &'(2  ,"!*+!

:46'! ,(3 !$'/++
 '7"  .,'890  "!4'9+""  29*#,!  !3  ,(  !3  46'!  %'-'#+!  %'-'#4  !'7(+  '$*(  40
 ""#! .2'4'2(" %''.' </" ("2 2'-4/" %''.' </" -*2'7(+ "# ,,2'2-4/!2 ,2'24'-'! ,7+
 $'(  .2.'  ,(  <2/""  %'*#2+!  %'$*(!  -79+  '7"  ,..+*  -*2'7(+  "$  2,+120$  (2!
 '*$  $'  '#  ,2(-!"  $-.*  !"($4  .%''+07  %.(  2,2("  %''.'  </"  ("  %'-*2'7(+!  &+

.82'.4 %'-4/ -79+ 2,2( ,2*''!. ,!+120 !,2( %0 ,2/7" %'-*2'7(+
 ;92*  &2'0  %"2(  .,'-$7(  !(12,  "#  '#2  ,0.'+  8'79+  &'(  '#  !(-*  &2$(-  64+4
 ,2'2-$7( 40 ,2*''!. ,%''.' 39–0 <2/"" "2#' -*2'7(+ "# ,!-2(#" :62$7 !*4+ !")+
 $'  &#"  .%''.'  39  </"$  '+  !'!$  &#,''  ("  ,%''.'  0  </"$  '+  %''8  %(  ,%-4  .!1'/"

 !"#"#  ',+  -'.)!"  '.#  Blackwell  9/'4  ,'#2*(2  -/$–&4  '*.  -".  ,2*$+,$!  !*2-/("  40
 ,0!–4,#4 %9-7,!" '271 -+(+! .,-/( !"#"#+ -,2' !!24) ,',-4/ ,?0'* !)'1+ ,/(

.ECONOMICA '"#"#!
 ,242$/! ,2(12,! 9'944$ !"(" &'62"/" ,2!3 &*'($ ,2/*! /'*!" &42+# $-.* 5# %$"  41

.-"'+2 '*('".2+ "$
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 /642+  ,%'-*2'7(+  40  $'$  -/(+  .%''.'–,21'/"  -79+  "$  ,2*2$  ,2'2-$7(  39  8-
 ,2/7" %'-*2'7(+ '*$ %'+''8 '# — "!"#'-'. "$ %'*2'! 542$ &2-80" '.'–"0 — 2*"

.%''.' -79+ 2,2( 21/"$
 :!"(# &'( '# !(-*$ %28+ %) "%'*2,* <2"'/"" ,-,2' !+'$-+ ,,792* !+)2. &"!"
 2*'( (2!$ '+ %0 %''.' </2" ./( "# .4-0–,/2-(" %'-/( ,2)23 4 %0 %'$)7* !*/2 '92'
 (2.4"+) %'-/(! %'/#2*! ,0$,+ ./( "#$ !")+2 -89 5-20 '92' 4-0! %2'94 .-'#+
 ,,0." 5-. &'($ !(-* .!*/ !1/" %''.' !+# :('! !"($!2 .%''.' "$ !*2$ -79+ </"
 ,242$,! ,2)23–&4 '.' ,( </" (" $'($ -/(+ .%'*2,* ",2"."" ,(3 "#4 !9** %"2(
 "# &#$ ,)23 %! 8–2 0 21/"$ %'$*(!$ -2-4 .8 ...,2 ,1 ,0 %'-79+! 2'! -894 2"48,!$
 5#2 ,)23 %! 7–2 1 21/"$ !"( ,!+2. &72(4 .%''.' 8 </"$ !3 %0 %''.' 21/" %'$*(! -,'

.%''.' 4 ./( "# 21/" '92'2 !*/ '# --4,+$ .0 ,!("!
 ,2/2. /,*+ ,/(–(" ."$+" ,%''79# ,2/2. '/,*+ "0 0)-" 42$/* -2+(! 08- "0
 ,( "!(2-" 2*'( 5( ,'"2#2 %'-3, ,,2'/22- "0 ,2*89+ 8'9!" !9*+2 '79# /2. "0 &*24,+
 %-2.'9 ,201+(4 %,2( $7/" 5'-12 ,"%$ -4#" %'*2,*! %'+07"$ (2! /8"! .%'*2,*!

.%!'*'4 %'-$8! ,( &'4!" &2'9'*2 %'*2$ %'#,/4

"$"17 *". !"$17+ '5"/%1 .% -2" :$ 607

 %'7*04 ,&#( .,'6+,+ ,2(-–,.28*+ ,2/7" ,&"2#+ !'2)$! !(-*! "## ('! 23 !,'+(
 5#) &*2-,7 %$" 2$-.''$ %'"#" !'18'.*'( !22!+ ,2'04! "$ &/29'* ,?4D-2+ %'-/(
 .(4! 62$7! 5'"!,! "0 &*24,* .!8'6+,+4 5# (" 5( ,(,2(*24$/! %2/,4 '(.224 !3
 ,')23–'( (2! %( .2–4 2,2( %'8"/+ ,')23 (2! %( .'42'/2 %"$ ,2!$"# -79++ %'"'/,+
 ,2"48,+! ,2(12," 9/'4 5'"!,! "0 42$2 42$ %'-32/ .1 %'7'92+2 3–4 2,2( %'"'7#+

:!+)2." .4"$ "#4
:-(2,+#  !("!2  ,10  -79+!  !'!'  2#$+!  ,3  (2!  &2$(-!  -79+!  %(  •

.1 ,2 ,4 ,8 ,16 ,5 ,10
:-(2,+#  !("!2  ,22  -79+!  !'!'  2#$+!  ,7  (2!  &2$(-!  -79+!  %(2  •

.1 ,2 ,4 ,8 ,16 ,5 ,10 ,20 ,40 ,13 ,26 ,52 ,17 ,34 ,11 ,22
 ('!  !'04!  .&2$(-!  -79+4  ,2",  ("4  ,1–"  .'+,  0')'  5'"!,!$  ('!  !-0$!!
 ,%''"'/, %'#-0 "$ %210 -79+ '4)" !-0$!! "$ !,2*2#* ,( 28.4$ ;( ,%'(8'6+,+!$
 ,!$0+" .',4- ,26$74 ,/92*+ ('!$ ;( ,23 !*06 "$ ,0*#$+ !/#2!+ &''.0 %'82/-
 "Mathematics is :!-'+(! ,9/2'+ ;( ,%'*+3! "#4 %'(8'6+,+! '"2.)+ ,$.-( "27"

42.not yet ready for such problems"

 Jeffrey C. Lagarias, The 3X + 1 Problem and Its Generalizations, 92 AM. MATH  42
.MONTHLY 3 (1985), available at www.cecm.sfu.ca/organics/papers/lagarias
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 %'"2#'  %'62$7  %'-4.  %)  —  -2$8  &2-8'0  !+').+  ,!4-!4  !62$7  ,,-/(  !+)2.
 %'"'+! ,( 2-.9 43 :!(4! !'04! "0 &*24,* .,282+0 ,2*42,"2 %'4#-2+ ,232/+" "'42!"
 HEN,  :;,2$+4  ,/(  ,2(  ,2/7"  !'!,  ,2#2+9  %'"'+  ',$  "#"$  5#  ,")0+4  ,2(4!

.HUT, WIT, SAW, CAR, CUB, MOB, DIM, RED, SON
 ,( 27'"/, %( ,,(3 ,+20" !,'-$7( !*'( !+'$+! '# 2/#22', ,29*,$ -/(" ,&#42
 .-2.'9! ,$'-. "0 ,2*0" -$7( !'!' ,HOT–4 HUT !"'+! ,(2 SUN–4 SON !"'+!
 .'*'1- %28+ %2$" "'42!" !"2#' !*'($ ,*''*0+–("2 !42$/–(" !"($4 -42.+ !-2(#"
 ,('1+ "$ ,#"–'8'/-+ %'+2$'' 2" $'$ ,%'7-)! ,-2,4 42$/ ($2*" !-2$8 ('! ,&#42
 ,2-2$8 24 %'"'+ ',$ -$(2 ,2-2+(! %'"'+! &! 2'.28.28$ ;-) -21'* .%'7-)4 %'"2"9+
 2'4)"$ ,!6+" '"(+$! ;-)" !+'(,+ !*2$(-! !'04! .,7,2$+ ,2( &!" $' %( 284
 6-7 ,,/( %07 82'.4 ,+21 "#4 -420! ;-)4 "2"9+) '*26"'+! ")0+ 24 &'( '# 2*" 02.'
 2*" 02.' 2'4)"$ ,!6+" '*+'! ;-)" !+'(,+ !''*$! !'04! 2"'(2 ,((1' 2*++$ ,+21"

.'*26"'+! ")0+ 24 $' '#

RED

HEN

CAR DIM
WITSAW

SONHUT

CUB MOB

RED

HEN

CAR DIM
WITSAW

SONHUT

CUB MOB

The Petersen Graph
No Hamiltonian Circuit

A Hamiltonian Graph

 '#  !*89+"  "'42!"  5'-1  2*'(  %'-4.  "$  62$7  /29'*  !'7"$  !*42,!$  -249  '*(
 ,26$7 &'4 !'2(-–(" ,?!3 ,-'1' .'890! %"20" %) !42$/ !*'! %'62$7 %+10 %'-4.!
 %'+"0,+!  %''/6$  ,2*2-,7"  "'42!"  !"2"0  "0274  2,24#-2+  &'4"  41+  "$  -2(',!
 '79#!  /22'.!  ,%'4-  '*'04  .'79#!  /22'.!  ('!  5#"  ,*''*0+  !+)2.  .!'04!  ,24#-2++
 /22-" &2)# — %'62$7 %'..+ ,%'4- '*'04 ./22'.! ($2+ %'890! 41+ "$ -2(',# 97,*
 .,'890!  ,2('1+!  "$  !1++2  426  -2(',  %'22!+  —  '"2#2  "&2!!  "0  !(2$,"  ,"!'*+"
 ,'62(#! -+2" ("$ ,,4#-2+! ,2('1+! ,( -'+!" &2'9'* "# .%')2$ %! ',9'7," ,&#42
 &72(4 "'$#!" "2"0 ,""#! ,23/" !"( 2'! ,*'/44 ,%'62$7 %'..+ "$ !-2$4 ,%','0"

44.,26"/!! '"48+ ,( ',20+$+

.www.cut-the-knot.org/pigeonhole/Petersen.shtml#discussion–+ !/28" !+)2.!  43
 Fredric Weissenrieder, Why Current Protability Measures :2(- !3 -$8!4 &''*0+ -+(+"  44

.Destroy Billions in the Industry available, At ssrn.com/abstract=794570 (2005)
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 !* '#2".- 01*% #$07 .06% '#2".- 0!"# -6" :# 607
"-"&3+ &+"( ,4$6+ &+"(1 .% — --2.

 9'94 "0 ,2*89+ 8'9!" %','0" %'62* ,,'"+-27 !4'$/4 %'")-2+ %*'($ ,%'4262 %'4-
 -20'$ ,( ,2-'!+4 .2+(" &2'9'* 4)( ,"$+" .,2+)?. "$ — !-18 (" %( %) — !-2$
 %'"!*+  ,%'*2$(-!  %'-79+!  1,000  52,+  (25  2+#)  %'+"$2+  %'024'-  %!$  %'-79+!
 81 ,64 ,49 ,36 ,25 ,16 ,9 ,4 ,1) %'*2$(-!  %'-79+!  100 '4)"  42$'/  %'#-20  %'4-
 %'-79+! 1,000–" 9/'4 ,',20+$+ -,'–,#-0! !22!+$ ,10% "$ -20'$" %'0')+2 (100–2

45.!'!' 5# ("$ %) -$7( 5( ,,2*2#* %!',2*89+ ,24- %'+07 .%'*2$(-!
 .,2*2$ ,2'(-"2 0.'+" 9/''" $'$ "8$+! (2! %'"!*+ ,-$#!4 ./2'+4 42$/ ($2*
 !+)2. ',)1! ,%''-$7(! %'"$#! "0 0'41!" '.# .67$+! %"204 ./2'+4 42$/ !3 ($2*
 '7  &2')2  &"28*'"  %!-4(  %'(8'-+(!  %'('$*4  %'0)2*!  "%'+'!.+"  %'-8+  '72-'1  "$

46:'.*8
 ,*$4  9-)*28"  -/4*  '.*8  '7  &2')  .1846  ,*$4  9-)*28"  -/4*  &"28*'"  %!-4(  •

.1946
.1960 ,*$4 ('$*" -/4'* '.*8 '7 &2') .1860 ,*$4 ('$*" -/4* &"28*'" %!-4(  •

.,2',2( 7 $' (Kennedy) '.*82 (Lincoln) &"28*'" ,2+$4  •
./-3(! ,2'2#3 ($2*+ -8'04 %')(.2+ 2'! %!'*$  •
.&4"! ,'44 %!''/ &+34 %'."' 2"'7! %!'$* ',$  •

.'$'$ %2'4 2-2* %'('$*! '*$  •
.$(-4 2-2* %!'*$  •

.&29*2') 2(-8* .'87,4 %!'$-2' '*$  •
 .1808 ,*$4 ."2* ,.'87,4 &"28*'" ,( $-'$ ,(Andrew Johnson) &29*2') 2-.*(  •

.1908 ,*$4 ."2* ,.'87,4 '.*8 ,( $-'$ ,(Lyndon Johnson) &29*2') &2.*'"
 Lee)  ."2292(  '22-!  '"  .1839 ,*$4  ."2*  (John Wilkes Booth)  ,24  98"'2  &2')  •

.1939 ,*$4 ."2* (Harvey Oswald
.%!"$ ,2+$! ,$2"$4 %'02.' 2'! %'/12-! '*$  •
.,2',2( 15–+ %'4#-2+ %'/12-! "$ ,2+$! '*$  •

 Martin Gardner; Mathematical :"1( (21+" &,'* !8'6+,+4 23 !072," ,27"(+ ,2+)?.  45
 Games: Patterns in Primes are a Clue to the Strong Law of Small Numbers, 243
 SCIENTIFIC AMERICAN 18 (1980); Richard K. Guy, The Strong Law of Small Numbers,
 95(8) AMM 697 (1988); Richard K. Guy, The Second Strong Law of Small Numbers,
 Matthew Rabin,  :"$+"  ,2(-  .5#4  2890  %'*"#"#  %)  .63(1) MATH. MAG. 3 (1990)
 Inference by Believers in the Law of Small Numbers, 117(3) QUART. J. ECON. 775

.(2002)
.www.snopes.com/history/american/lincoln-kennedy.asp 2(-  46
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 !*42,! ,2!$+–',+)+ &72(4 %')12+ 2( %'*2#* %*'( %'-4.!+ 8"/$ 5#" -40+ ,&#42
 "0  /-#!4  .'0!"  '.#  !"(  &'0+  %'7,2$+  %'*''7(+4  &'(  '#  ('!  23  !+)2.+  !42$/!
 !$-/* %!"$ !'7-)2'4!2 ,%'('$* 2'! &"28*'"2 '.*8 .!*'4! &+ %'4)$* %'-8+ '72-'1
 '72-'1""  ,2-/(  ,2+)?.  ."!+(,!!  '7'09"4  !0,7!  %2$  &'(  !"(  ,24'9*4  .,282+0
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.''*'04 '"'"$ )$2+ !*'!$
 ,2-4/ "$ /22'.! -6$+4 "2/' 2008 -(2*'4 "/! .%'.*.'4'.4 0)2* &2$(-! %2$''!
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 ,'+2("–&'4!  !*'8,!  '""#  '7–"0  /22'."  -40+"  ,&42+#  ,('!  ',*22#  ."(-$'4  /22'.!
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 !0'72+! %'+9-27+ %'(8'6+,+ !$'+/2 %'$'+/ "$ %,-!1! ,( ,"$+" ,2(- — &06*$
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 !/92*! '7" 24$2/' 2007 1*-4"0 1 %2'4 .*.'4'. ,82"/ 5-21" %'7.20! !'7"$ — !*2#*
:!(4!
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 -.0! ,,?/2* ,,26$7 "$ ,2'"('22'-6! ,24'9" -40+ '# &''1( -)92+ -+(+4) .!9'944
 ,,2792* ,24'9 ,2+''8 ,.202 ,2(.2–'( %0 ..2+,!" 5-21 -.0! ,%'*.+2( ,#'-04 5-21
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 .('"'"$ ,/7 &'( ,2*''!.) !9*#! ("2 ,!(12! !'!, %"20" !728,4 ,/7! ,(12!  .1
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.!"48!! &2-80+ 8"/# ,,(3
 '3( ,,-/( !728,4 2*++ !9*#!! &+ !!24) ,+'29+ !728,4 9#*! &+ !9*#!! %(  .3
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 !*2$(-! !*$! %2,4 &#" ..4"4 600 (2! !3 .02++ '271! ,29*#!! %-3 2"'(2 ,667 "0
 4''/' ,2*++ ,2'7'14 82'.4 .+0$ ,426 9#* ,':(.D 9#* :.+"2 (1 .5-0 ,,/7! ,$-.*
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 %2-)" !"2"0 !+'(,+–(" ,/7 ,6'$ ,&# '# !*! .%'8904 !0-! "0 !.'0+# !,/7!! ,(
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 2*'.'4  !"0$  5#4  !*2+6  '"$2  ,2'")-+  -".  ,-/$  &4  -".  "$  !42$/!  !+2-,!
 ,/7  !728,  "#"  ,9/''+!  23  —  (,'*2'1-272-7!)  ,',*2#,+!  ,/7!  ,6'$$  /"8-3+
 .'+, ,,''1+! !.'/'! !6'$! ('! — ,29*#!! 59 &'4" !728,4 !9*#!! &'4 9/'! '7"
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.',82"/ 8.1 "$
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 %( ,&#( .!(12,4 %210 '2*'$ '.'" ('4!" "2"0 !'04! 'C(*,4 &68 '2*'$ ,"("+(3
 -"8*'2? ,&'62"/" ,2*,$!" !'2$0 41+!–,*2+, ,51–" !"20 "'0" !.'/4 ,2046+! -79+
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 ,(!4'9+4 %'/#2*! &'4+) ;,2$+4 ./( -4/ 82'.4 $' %!+ %''*$ "#" %( .!4'9+4 %'(1+*
 %'/#2*! &+ -/( ./( "#"2 ,-,'! "# "$ -4/ (2! %'/#2*! ./($ /-#!4 5#+ 042* '3(
–"0 1966 ,*$4 !/#?! ,",?-4/! 67$+" !*2#+! ,23 !*06 .!4'9+4 %'-4/ '*$ 82'.4 $'
 .2+"" &,'* %"2( ,&(# !)'1!" '.#+ ,#429+ !/#2!! .9292 '*- ,$.-( %'(8'6+,+! '.'
 %'-12' (%'$*( '*$ "#" 82'.4 ./( ;,2$+ -4/) -,2'4 %'602+ %'*2,* .1'# 23 !*06+
 %2$+ ,"8+20" -27/"" $' "'". !(-* 0.'+! -$(# %)$ (2! /8"! !0',7+ !*4+ %','0"

.0',7+ !*4+ "$ 2,2-122'! '.'" ('4!" "#2' !")E*$ 0.'+! %','0"$
 &2+'(!2 !-$#!! %"20" ,2'6+,+ ,2.'/ "$ '"#! ,( 9'*#!" ('! !3 -+(+ "$ 2,-6+
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.PETER WINKLER, MATHEMATICAL PUZZLES: A CONNOISSEUR'S COLLECTION (2003)  50
.BELA BOLLOBAS, THE ART OF MATHEMATICS: COFFEE TIME IN MEMPHIS (2006)  51
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