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Introduction

B+, D(QU(@" (1$%(JHOHS(ROLS"

1 Foundations

This volume brings together a collection of articles that refect the infuence of biological ideas
in economics. Such an undertaking was considerably more challenging than we frst thought
e(>/(9",8#4/3/9(+ . &2(8#(#.3(, .353",/(82"8(82",($8/3"8.3/(", (4" ,81(, 5" **"*%(82/(9",&"5$"*/ , (#;(
evolutionary biology, ecology, evolutionary and social psychology, economics, fnance
*[ 3,8 L1 FI(S AL (W *HA"8 (H(&#H+D3/2/* "4/ (, 341 - (", (>/85(6/ - #*9(82/ (, &#5/ (#; (82", (
BH#HB(a"*9(>#.59(3/g. "3/ (,/4/3 NS . +/ bi# . 3(+#3/ (+#9/ 800 "(", (8#(53#4"9/ (" (3/53/ ,/*8"8"4/(
) D8 HU(#;(82/(+"* 2 (,83"*9, (#;(3/,/7382(82"8( "3/ (+#,8(3/8/ A" *B(8#(82", (/I&""*%(**9(9 = * " +"&(
feld of study.
() 738z (&> /884>, (6/8>//*(6"#5H%" 8, (" *9(/&#*H#+",8,(&"*(6/(83"&/9(6 " &B(B#(82/ (W[82(&/*8.- 3 :¢(
A2, @WXVI(D*B(0(P2758/3(Wh(- ,/9(" (,"+58/(6"#5#%"& (" 3% . +/*8(e(82/(; "&8(82"§(5#5 . §"8"#*, (
"* 83/ ("8 HA/83&B8/ (=273, (* 783783/, # .38/, (R8T (8(HFS: ("382+/8"8(38/ ,(@"8(8/ ", 8(
in the 19th century) — to arrive at the dire economic consequences that earned the feld the
moniker “dismal science.” Charles R. Darwin was clearly infuenced by this idea and published
2", +#.(LS(O, (L+"8$("I(5F , <t, 3@\ "3=>"*(WXY[h(, . 6,/9./*85:1(>2"62($" . *&2/9(82/(9",&"5$"*/(
#;(/AH8 . 8"H#* "3 (6" #8#% <

Joseph A. Schumpeter and Armen A. Alchian were among the frst economists to formally
B3 *U(/AHS. 8" H#*"32("9/ ", ("BH(62/(,8. 91 (#; (/&H*H#+"8(, - ,8/+ <«(R&2 . +5/8/3@W[_"(D"3B(0(P2"58/3(
Ub( "3%./9(82"8(&"5"8"8",+( ,2#.$9( 6/( - *9/3,8#H#9( ", ( "*(/AH#S.8"#* "3 (B3#HE&/ , , (#;(&#*8"* _#_ ,(
REHATGH*("*O(183/ 784/ (9/ ,83 . &8 H*Tm( " (&#*&/58(8278(2°% , (8" B/*(#*(+ . &2(%3/ "8/3(3/8/ 4 *&/ (" ,(
93'4/3%/,,(&"3,("3/(5#",/9(B#(. 5/*9(82/(83 . &B"*%1(8* J"1(**9(§"4/3: ("*9.. 83"/ ,<«(H8&2"**@WLYVI(D * 38(
0(P2"58/3( ~b("*8/353/8/9(82/( /8#*#~+"&( , = ,8/+(",("*("9"58"4/(53#&/,, (82" 8( 824,/ ,( " +#*U(
exploratory actions generated by the pursuit of “success” or “profts.” This was completely
3/AHS Q' H* 31 ("8(82/(8"+/1("*O(/$"+"**8/9(82/ (. *3/ 8" 8"&(",, . + 58 H*(#;("&&-3"8/("*G"& "D 8 H*
and fxed states of knowledge.
(- R™&/(82/*1(6"#E#" 8" 8( 9/ " , (2" 4/ (6//* (634 . %28("*BH(82/(,8. 9 (#; (/& H#+"8(6/2" 4"#3( " *9(
L5 (TR L(3 T (RHKHE HH - (T O(/4HS 8" H#*"3:(5, 1 &2#5#% (,5"3B/9(/36:(,8.9"/,(#
JHE" (6727 A"H3(; 3+ (" *(/AHS 8" #*"3:(5/3,5/88"4/<(R"+"$"3("9/ * ,(>/3/ (" 9#58/9(6 - (/8#*#+",8
"*(82/(5"8/(UVB2(&/*8. 3 ("(" (>"9/ (3" *U/ (#; (B#5"&, ("*&S$ . 9"*%( - 8'5"8 2 (B2/#3 (378" *$"8 21("*8/8"%/*&/1(
frms, and fnhancial markets. These developments, in turn, inspired a new and growing literature
R(* 3,88 (TR (NS A", (08758 (BH(837 &/ (827 (#3"W"* , (#; (/& H+"&(6/ 2" A H3(8#(82/"3(
6" 5" 8" §( 3448, <(=#3(/ I +58/1(L"3,28/";/3(aW[M(D"38(0( P2"58/3( _b(,8-9"/9(82/ (&#**/88"#* ,(
between economics and sociobiology comprehensively and noted their mutual infuences, and
M/S$,#*@WL[YT(D"38(0(P2"58/3(Yb(53#+#B/9(82/ (/ AtS .8"#* * 3 (82/#3 T *W(#; (/&#*#+"&, (62 (,8. 9 "*U(
82/(+/827*>" (" *O("+58"& §"H*, (#; (/&H*#+"8(8&2 " *W/<

i
i
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2 Sociobiology, Evolutionary Psychology, and Behavioral Ecology

The frst concerted attempts to apply evolutionary principles to the study of human behavior
, 5" *(82/(9",&"58"*/, (#;( ,H#E HO HEH 11 /AHS . 8"#* "3 ( "*O( ,#&""Y( 5, 1 &2#$HN 1( "*9(6/2" 4" #3"§(
ecology, with many interrelated connections within each of these felds.

B -4

G2/(,#&"#E"#5H# % (§'8/378.3/(6/%"*(>"82(82/ (*#8"#*(82"8( /4#5 . 8"#* (& . $9(6/( " 558"/9(B#( , #&""§(
6/2°4"#3,(, - 82(", (%3# . 5(,/5/ 88" #*1(84H#5/3"8"#*7("*9("$83. ", +<(L " +"88#*(@W[]_7(D " 38(0(P2" 58/3(
6) was the frst to put forward the great insight that individual ftness is not maximized by social
evolution; inclusive ftness is. Trivers (1971, Part | Chapter 7) showed how “reciprocally
883", 8°&m(6/2 4 H3&"*(6/(; " 4#3/9(6 2 (*"8.3"S(, /8/ &8 HX(/ AL *(>2/*(82/ (3/&"S" /*(", (#*5=(9",8"*85: (
378" 8/9(BH(82/ (#3%"*" , +(5/3;£3+"*U(82/("$83. ", 8"&( " &8«(G2/("9/ " (82" 8( , #+/82"*%(#82/3(82" *(82/(
individual organism could be the ftness-maximizing unit was completely revolutionary at the
8'+/("*OHE/*/9(*/>(3/,/7382("3/",(82"8("3/(,8"88(6/"*%(/ I58#3/9("*9(9/6"8/9(8#9" <
( 0*(5"38°&.$"31(+ . 88"S/4/5(,/8/88"#*(82/#3 (2"*&S . 9" *%(%3# . 5(, /$/88"#*b@L"$, #*("*IR#6/3WLL_1(
D"38(0(P2"58/3([b("*9(3/&"53#&"8 - (aG3"4/3, (W[ W1(D " 38(0(P2"58/3("b(2" 4/ (6//*(. ,/9(8#(/ I58""*(*(
>"9/(3"*W/ (#;(,#&""§(6/2" 4"#3,("*&S$ - 9"*%("$63. ", +(aH$/I"*9/3W[~_T(D" 3(0(P2"58/3(Xi( L"$,#*(
"*Q(AL"S, #*(UVVAI(D"38(0(P2 " 58/3(W b('*9(&##5/3 §"#*(al/*3"&2(UVV_1(D " 38(0(P2 " 58/3(WWi(M#>"B(
UVV]7(D"38(0(P2"58/3(WUb(Q"*8", (/8(" (@UVV ™ 1(D"38(0(P2 " 58/3(WVh(, 2#=>/9(82 " §(, 83#*%(3/&"53#&"8 - (
L (TF(N/AHS .8 "38 1 (,8768/(,8378/% m(a, //(B/$H#>D( . *9/3(&/ 38" * (& 8" #* (" *9(82/ = (53/ ,./*(
[+5"3'8"$(/4"9/*8/ (, . 55#3"*%(,834*%(3/&"53#E"S = (", (" (,&2/+ " (;#3(53/9"&8"*%(" *9(. *9/3,8" *9"*U(
"$83. ", (2. T <

YK S+ (83.<0"2 " . (1$W(H, OLKE"+120)<""2"" .

These ideas from sociobiology were subsequently subsumed by the felds of behavioral ecology
"*O(/AHS. 8" H* "3 (5, 1 &2#MHN () I " +58/,(*(82/(6/2" 4"#3"§(/ 84#5H% ($"8/3"8. 3/ ("*&$.9/(82/(,8.9:(
of probability matching in fsh (Behrend and Bitterman 1961, Part | Chapter 14) and pigeons
al/33* ,8/"*WJWI(D*38(0(P2"58/3(WYb1(3",B?,/*,"8"4/ (;#3" %"*%(6/2" 4"#3("*(6 . +68/(6//,(aL "39/3(
"*O(1/"SWXN(D"38(0(P2" 58/ 3(WXDT(82/ (/445 . 8" (#; (%34 . 5(;#3" %" *%(6/2 " 4"#3(aP$" 3B(" *9(A " *%/¥(
WEXT7(D*38(0(P2"58/3WAb7("*9(82/(9/ " 98- (8#+5/8'8"#*(6/8>//*(,"6%"*%(6 " &8/3"* $(&#$#*"/ , (a1 /d/3(
/8("&(UVV[I(D"38(0(P2 " 58/3(UWhx
( DAHS.8"#*"3:( 5, 182484 % - (2", ( 53#4"9/9( +"* 2 ( B/ z("*," %28, ( "*B#( 2. +"*(6/2"4"#3( 6:(
.*9/3,8"*9"*%(82/(63""*d,(5"38"&..$"3(&"5"&"8"/ ('*9($“ +"8"8"#*, (aQ"*8", (UVVI(D " 38(0(P 2" 58/3(UVbi(
"*8$. 9" B2/ (/&H*HA"&, (H; (HA/3/ IS 8" 8 H*(#; (6"HEH#% & "$(3/ , # . 38/ , (aP$" 3BW[ " 1(D " 38(0(P2 " 58/3(
WILT("*9("*8/3%/* /38" #*"$(3/ , # . 3&/ (83", ;/3,("*9(>/"$82(" && . + . §"8"#*(aH33#>("*9(C/4"*(UVV[(
D"38(0(P2"58/3(UUb<( 1 3/****("*9(C#@UVWWI(D" 38(0(P2"58/3(Uh(53#5#,/9(" (,"*%$/ (/445 .8"#* "3 (
[ I58"* 81> (#3627 (#3"W"* (#; (, /473" §(1"33" 8" #* " Sm(6/2" 4"#3, (82" 8(2 " 4/ (6/ /*(#6 , /341 9("* (H#3N " *" , +, (
3% *00(; 344 "8, (B#(2. +"*(, . 6k/88,<(G2", (;3" +/>#3B(, .%%/,8,(82"8(82/,/(9/3'4/9(6/2" 4"#3,(
"3/(53"+"8"4/("*O(*/ "3z (. *"4/3, "§(>"82"*("*9(" &3#, ,(,5/&"/ ,<(M"8.3"$(,/$/&8"H#*d, ("*4", "6/ (2" *9(
&3/°8/9(82/(,83-88.3/(#;(82/(2 . +"*(+"*Q1("*9(82/("*8/3" &8"#*(#; 82/ ,/ (+"*9, (", (>2"8(%/*/3"8/ ,1(
"*(8.3*7(82/("*4","B8/ (2" *O(#; (/& #+"&, (aP#,+"9/ ,("*9(GH#6 - W[ [ _7(D"38(0(P2"58/3(W[h<
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3 Economic Sciences

HB558"6."8"#* , (#; (/4#3 . 8"#*(8#(82/ (/8> #+"&(,&"1*8&/ , (&##4/3(" (>"9/(,5/883 . +(#; (8#5"&, 1("*&S - 9"*%(
82/(6"H5H & §(;# . *9"8"#*(#;( -8"9"82 (; - *&B"H*,1(3 8" #*"§"8 2 (" *9("*8/$8" %/ *&/1(82/( 9 * " +"&, (#;(
fnancial markets, and the theory of frms and institutions.

60, (HE"2" "< 12( 1 " HS1" $3(" "I AR

D3/;/3/*8/ (" 3/ (883" S(BH(/ & H+"8(82/#31( 2 /8(-+1 , 8(/ 8tH+" 8, (83/ " 8(82/ + (" , (/ Itth/ *# . , (" *9(
9/8/3+"*/9(6-(19//5(5"3"+/8/3,m(82"8( "3/(8"B/*( ", (%"4/*<(0*(&#*83" ,8( B#(82",(*/#&S$",,"&"¥(
economic pre-determinism, evolutionary arguments can explain or “endogenize” the specifc
HIH (#8981 (; . *&8"#* (R8O "*( 82/( 6"HSHW'&"S( 6" ,", (#;( /&H*H#+"8&( 6/2" 4"#3( &"*( 2/%5(
9/8/3+"*/(82/(8/ " 9"*%(&"*9"9"8/, (;3#+(82/(/*8"3/(,$"8/ (#; (,8"*9"39("*9(*#*,8"*9 " 39(+#9/$, (#;(
8'88: (al#6,#*(UVVWI(D " 38(0(P 2" 58/3(UNx
( =#H3(/J"+58/1(1#6,#*d, @WL[]7(D*38(0(P2"58/3(UTb(,/+"*"$(5"5/3(#*(82/ (/ A#S . 8"#* "3 (#3"%"™* ,(
of utility functions derived the expected utility from fxed environments and non-expected
81881 (53 (3TFOHA(/*A I+ /7B, <(= . 382/ 3+H3/1("8(8 " *(6/(, 28> (82" §(/ AH$ _8"#*"3"8: (,/$/&8/9
“0/*8,("3/(8/,,("473,/(BH("9"#, 1 *&3"8"6(3/53#9 . &8"4/(3",B, (82 *(, = ,8/+"8"&(3/53#9 . &8"4/(3",B,
a2 " *%(/8("(UVW_T(D"38(0(P2"58/3(" VI(G2/ (/1 4#$ . 8"#* " 3= (#3"%"* (#; (53#,5/&8(82/#3: (537 /3/*¢&/ ,
2", (", #(6//*(&#*,"9/3/9("*(" (+#9/8(#;(3",B?,/*,"8"4/ (#58"+ " §(; 3" %6"*06(82/#3 - (RAENS 3+#083(/8
*$(UVVXT(D"38(0(P2 " 58/3(UXbx
(L™, #*("*9(R8. "3B(aWL[VI(D"38(0( P2"58/3( U_b(;#&. ,/9(#*("*8/3%/*/3"8"#*"§( , " 4"*U( "*9(
consumption-leisure choice and concluded that preferences with maximum biological ftness
W4/*(3/ 338/ (&*,83""*8, ("3/(,/8/ &8/ 9«(=#$H=>"*U(82", (" 553#" &21( 1 #%/3, @W[ [ _7(D" 3(0(P2"58/3(
UYb(&#*&S$.9/9(82"8(82/ (S#*%28/3+(3/"$("*8/3/ ,8(3"8/(, 2# .$9(/ - " $(§*aUb(5/3(%/*/3"8"#*7(" *9(82"§(
SHFU(T9.88,(,2#.99(9", &% . *8(82/(; 8. 3/(+#3/(3°5"98: (82" *(82/"3(/$9/3, (a>2"&2(", (, . 55#38/9(6 :
(
"

RN~ =

&, "SH6, /34 DU 05"/ (6/2" A N6, (IR +. /3, #*QUWTID"HOP2"51/3
ULD(" 3. /9(82*8("0063/% "8/ (. *&/38™"*8= (/" 9, (H#(2'%2/3(9" , & . *8(3"8/, ("*O(&" *(5. , 2("%/*8, (">
3 (ISHS [5G S(O" Bt KGR ( X (/A4S 8% 31 (37 +/ > H3BK

JLA L. (19%(;$F, 28", $<,

G3"9"8"#* " §( /& H+"8( +HI/S,( "SH#,8( "5>"1,( 7, , . +/(5/3;/88( B*H>8/ 9%/ (#;( 82/(3/5/4"*Y(
environment and a well-defned and stable system of preferences. Simon (1955, Part | Chapter

31) was the frst to propose the notion of “bounded rationality,” which was meant to replace

82/(2:5/323"8"#*" 88 (#;(7""=""(,<"$" =4<#3(6 1 (" (+#3/(3/"$" ,8"&(7 " =""(31F&, $3(&H*,83""*/9(6 -
limited access to information and fnite computational capacity. From an evolutionary

5/3,5/88"4/1( 1 3/** " *(**9(CH#aUVWUT(D " 38(0(P2"58/3(" (" *9(C#@UVW™1(D*38(0(P2" 58/3(" Xb(* 3%.. /9(
8278(6% . *9, (H*(3"8"#*"8"8- ("*9("*8/88"%/*&/ (" 3/(9/8/3+"*/9(6 1 (52, "HHHW"&"§(" *O(/*4"3H*+/*8"§(
&#t*,83""*8,1("*9(53#4"9/9(" (,"+5%/(6"*"3: (82#"&/ (+#9/5(82"8("$5. ,83"8/, (2#>(, . &2(6# . *9, (&"*(
"3,/

( DAHS. 8 "3 (" +/*8,(2" 4/ ("$,#(6//*(. , /IR I5S""* (" (>"9/ (3" */ (#; (, - ,8/+"8"&(/4""8"#* ,(
from rationality, including foraging in ants and herding in fnancial markets (Kirman 1993,

D*38(0(P2"58/3(" ~hi#t4/3/ 8"+ "8"#*(6 2 (+ "8/, (a L9+ " *WL[_7(D*38(0(P2 " 58/3(" _hi("*9(&H#5/3"8"#*(
"*O(%3# . 5(,/%/88"#*(a ¥ /3%, 83#+(UVVUI(D*38(0(P2" 58/3(" Ybe( T .3*2" +(aUVW™7(D"38(0(P2"58/3(" [b(
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S3#5#,/9(" (6" #SHW" & "§(;# . *Q "8 #*(;#3(,/4/3"§(" *H#+"$"/ ,(#;(6/2" 4"#3" §(/ &#*H#+"8, (6.2 (,/5"3"8"*U(
SHI"+"8/("*9(. 88"+ "B/ (&" . , "B

( A":*"39R+"82@WLX_T(D"3B0(P2"58/3(Ub(, . ++"3"F/ ,("+5#38" *B(>HIBH* (/445 . 8'#*"3- (%" +/(
82/#3:(828(=>",(9/4/8#5/9("*(82/(WLV,1("*&S$ . 9"*%( 82/ (&#*&/58(#;( " *(1 /4465 .8"#*"3"$= (,8"68/(
strategy” (ESS). An ESS is an equilibrium refnement of the Nash equilibrium that is stable
s ("*(/AHE 8" #* 32 (5/3,5/88" 4108/ (" 9H58/9(6 1 (" (5H5 . §" 8" H*T("8(& " **#8(6/("*4"9/9(6 = ("*:(
"88/3%"8"4/(,83"8/%: (8278( ", ("*"8" 99 (373/<( D AHS. 8 H "3z (%" +/(82/#3 = (&H+5S/+/*B,(%/*/3Y(
79."$"63" . +(82/#3:("*91("*(&",/, (#;(+ . 88"58/(/g . "$"63""1(53#4"9/ , (, - S5H#3B(;#3(>2"&2(/g . "§'63" . +(
>/(+"%28(/I5/88(8#(,//(aR "+ . /$,#*(UVVUI(D*38(0(P2"58/3(" ]ix

1§$1$<e1( = 14C,*3

Biological ideas have also played an important role in the study of fnancial markets. As an
alternative to the Effcient Markets Hypothesis, fnancial markets can be viewed within an
[A48 8> "3 (;3" +/>H3B("*(>2"82("™*,83 . +/*8,1("*,8'8 . 8"#* (" *O("*4/ ,8#3, ("*8/3" &8( " *9(/ 4#$4/ (
Q%" +"§"88: ("&&HI"<U(BH(B2/ (15" >m(#; (/& #-+"&(,/$/88"#*(a="3+/3("*(CHW[ [ [(D" 38(00(P2"58/3(
2). Under this view, fnancial agents are highly interconnected and engaged in complex
6/2°4"#3,1("*9(&"*(82/3/;#3/(5#,/(, - ,8/+"&(3",B, (@A™ = (/8(" S(UVVXb(G2/ - (8#+5/8/("*9(" 9" 581(
6. 8(OH(*HB(*/&/ , , 38 - (QH(,H(™("*(#58"+"§(; ", 2"#*<(G2/(HO"58"4/ (A"3B/8, (L - 5#82/," , @CHUVV_I(
D"38(00(P2"58/3(]i(UVWUT(D *38(00(P 2 * 58/3(WWi(UVWAD(3/&t*&"S/ , (/& H+"&(82/#3"/ (6" , /9(#*(82/(
Effcient Markets Hypothesis with behavioral economics: the neoclassical models of rational
6/2° 4" #3(&"*(&#/J",8(>"82(6/2" A"#3" §(+#9/8,1("*9(>2"8(" 3/ (#;8/*(&"8/9(" , (&# . *8/3/ 3" +5$/ , (8#(
rationality — loss aversion, overconfdence, overreaction, and other behavioral biases — are, in
;T RBT( &, " B/%8(>"82(*"8.3"8(,/8/88" H*(, 275" U(2 . +"*(6/2" 4" HI(HA/3(+ " 1 (%/*/3"8"#*, (" *9(
83, ("(4"3 8z (#; (/A /G <

More specifcally, evolutionary principles have been used to explain the survival of the
“Fttest” investment strategies and traders, and their impact on market dynamics. Blume and
Easley (1992, Part 11 Chapter 1) studied wealth fows between investors and found that ft rules
need not be rational and rational rules need not be ft. In the context of trading with market
#39/3,71(="3+/3(aUVVU1(D* 38(00(P2"58/3( ~h(;# . *9(82"8(4" 5. /("*4/ ,8"*%( " *9(83/*9(; #3#=>"*U(&"*(
%/*/3"8/(6##+e6. ,8(&:88/,1(/I&/, ,("*9(8/+5H#3" 852 (8&##33/$"8/9(4#8"8"$'8-7("*9(; "8(8""S, ("*(53"&/(
fuctuations all of which slows the progression to effciency. He went so far as to argue that the
timescale for effciency is years to decades. Brock et al. (2005, Part Il Chapter 8) modeled the
Q:*"+"8"8(6/2" 4" #3(#; (2/8/3H%/* /# . ,(+"3B/8,(>"82(+"* (83" 9/3(8: 5/ ,<«(F#%"*(/8(" $<(aUVV ] 7(D " 38(
00(P2"58/3("b(,2#=>/9(82"8(, . 34"4"§(**9(53"8/("+5"&8(" 3/ 8=>#("*9/5/*9/*B(&#*8&/58, (" *9("33"8"#*"§(
traders can have a signifcant impact on asset prices even when their wealth becomes negligible.
Lat++/,("*9( L"%/*/3(aUVVh(&"$'63"8/9( " (+#O/S(#;( &5/ I(/4H#S 8"#*"3=(, 2 ,8/+,(8#(3/"§(
Tnancial market data and laboratory experiments with human subjects. Sugihara et al. (2012,
Part Il Chapter 10) studied causal networks in complex ecosystems including fnancial markets.

Psychological and physiological effects in fnancial traders and stock markets have also been
O#& . +/*8/9(G23# . %2(8"*B, (6/8=//*(,/" ,#*"3(";;/88"4/ (9", #39/3("*9(9/53/, ,"#*("*9(6/8>//*
9753/, " #*("*9(3",B("4/3,"#*1(, /" > §(4" 3" 8 H*("*($/*U82(#; (9" 1 (&7 *(83"*,$"8/("*8H(,/ " ,#*"S
473" H("*(/g."82(3/8.3%,(@F " +,83" (/8("&(UVV T(D*38(00(P2 " 58/3(_be( ¥ = (/J"+"*"*%(9""$: (+"3B/8
"*9/J(3/8.3%,("&3#, , (U] (&#.*83"/,1(L."3,28/";/3(**9(R2. +>": (aUVV"7(D"38(00(P2" 58/3(Yh(;#.*9
that sunshine is signifcantly positively correlated with stock returns, which is diffcult to

—_=x =L I
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3/8H*&"S/(>"82(; .98z (3"8"#*"§( 53"/, /88"<U<( 0*(§'4/(83*9"*U( ,/,,"#*,1(;/ " 31(%3//91( " *9(#82/3(
emotional responses to price fuctuations cause fnancially ruinous biases, and it has been
documented that even the most seasoned trader exhibits signifcant emotional response, and
82°8(, .88/, ,; -8(83%9"*U(6/2" 4" #3( " *9(/+H8"#*"$(3/ " 88"4"8= (" 3/ (*/%"8"4/$x (8433/$"8/9(aCH(/8( " ¢(
UVVYT(D*38(00(P2"58/3([ b

KRS 1o+ =3(LS(; ST $3

Biological analogies in the theory of the frm can be traced back to Alchian (1950, Part | Chapter

“he("*8/3(aW[]_T(D"38(00(P2" 58/3(WUb(/ " +"*/9(, - ,8/+"8"6."$8- (82/("+58"&"8"#* , (#; (82/(*"8.3"¥(
selection mechanism in frms and argued that it only supports the proft-maximization

", - B8 H*(.*9/3(,5/8"§(&"3& . +,8"*&/ , (" *I(;#3(" (3/,83'&8/9(3" *%/ (#; (" 558'& "8"#* ,«(C . #@WL [ Y1(
D"38(00( P2"58/3(W_h(,2#>/9(82"8(82/("*9. ,83: (&#*4/ %/ ,(8#(82/(, " +/(5/3;/88%- (&#+5/8'8"4/(
equilibrium as proft maximization, even if frms behave irrationally. More recently, Darwinian

97", (, - &2(", (%3# . 5(, /8/88"#* (2" 4/ ("8, #(6//*(- ,/OBH#(. *9/3,8"*9("*,88. §"#* "§(&2 " X%/ ("*(2", 843 (
al/33+"**7D"§$"82(WL [W7(D " 38(00(P2 " 58/3(W™h7(* *9(82/(, /$/&8"#* (#; (#3%™ *"F"8"#* "§(3# . 8"/, (" *9(
,83.88.3/,1(,#&" " $(*#3+,1("*9(5. 65" &(5#8"&2 (a4 " *(9/*( 1 /3%2(" *9(Q#=>9: (UVV[7(D"38(00(P2*58/3(
WYb<

4 Neuroscience, Hormones, and Genomics

L.+ >0/ *#+"8,(9/8/3+"*/,(82/(,83.88. 3/ (#; (#. 3(63""*1(**9(82/ (63" "*(&#*83#48, (2 . + " *(6/2" 4"#3](
which includes economic behavior; hence, the emerging feld of behavioral genomics. In the
5%, 8(8=>#(9/&" 9/, 1( "*(/*#3+#. (" +# . *Y(#;(3/,/7382("*( 6" H#HHWN1(*/ L3, &"1F8S1("FI(2. +"X(
W/ * "8, (2" ,1("*(8.3*1(6//*(,8"+ $"8/9(6 2 (9/4/S#5+/*8,("*(82/(,8. 9= (#; (/8#*#+"&(6/2" 4"#X

P, #7130, $<, (1SH(P, #+", <""$"'=1<3

D33/, , (" (; - *88"H* "§(+ "W*/8"&(3/ ,#* " *&/ ("+ %" *U(a; A D 0b(8/&2*#%H% - (2" ,(+ "9/ (5#,,"68/("(
series of studies on the neural basis of decision making, giving rise to the new feld of
1%/ 38/ 83 #+"8 ,m( ) I"+58/,( #;(82",( 6. 3%/#*"*U%( §'8/3"8.3/( "*&$.9/(82/( "*8"&"5"8"#*( "*9(
[I5/3' 18/ (#;(H#*/8"32 (%", ("*9(S#, ,/, (a1 3/"8/3(/8( " &(UVVWI(D " 38(00( P2 " 58/3(W]h7(974" " 84> ,(
J3HH(378 "8 (<88 9" (3", B?, //B (" *9(3",B?"4/3, "#*(+",8" B/, (@F . 2*/*("*9(F* .8, #*(UVVYI(
D" 38(00(P2*58/3(WXDb1(;3" +"*%(/;; /&8, @\/ (A" 38" *#(/8("S(UVV] (D * 38(00(P2 " 58/ 3W[b1($#, , (" 4/3,"#*(
aGH#+(/8( "S(UVVATI(D"38(00( P2"58/3( UWhT( "*9( "$83.",8"&1(; *"31( "*9(83. ,8"*%(6/2" 4"#3,(a=/23( "*9(
P +/3/3(UVVNI(D " 38(00(P2 " 58/3(UVk(G2/,/(,8.9"/,(, - %%/ ,8(82"8(9",8"*&8(*/ . 3"$(&"3& . "8, (53#+#8/(
specifc types of fnancial choices (Kuhnen and Knutson 2005, Part 11 Chapter 18), and highlight
82/ ("+5#38"*&/ (#;("*&H#35H#3" 8" *W(/ +H#8"#* "§(53HE/ , , / ,(>"82"*(+#9/S, (#;(2 . + " *(&2#"&/ (aCH("*9(
1/5"*(UVVUI(D*38(00(P2*58/3(WNI(\/ (A" 38 *#(/8(" S<(UVV]T(D* 38(00(P 2 * 58/ 3(W <

( G2/,/(3°5"9(9/A/S#5+/*8,("*(*/ . 3#,&"/*&/ (B34 /(" *( . *9/3,8"*9Q"*W(#;(2. +"*(9/&","#*(
+ "B ; 34+ (" (&H+58/8/8: (*/>(5/3,5/88"A/<(QHEI("*(R2" 98/*(aUVVAD(3/4"/>/9(82/(;#3+"§(
mathematical prescriptions for how to make a decision, and then identifed neural substrates
#;(9/8","#*(+ "B"*W( ;3#+(/I5/3"+/*8"§(3/ , . $8,<(=/23( **9( 1 " *%/$(aUVWW7(D"38(00( P2 " 58/3(U™b(
9/,83"6/9( &#+5 8" #*"§( +#I/S, ( #;( §>#( &2#"&/( DO/ +,( ", (=>/8( *,(82/( */ . 3/ 8H*H+"&(
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/3573 +/*8,(82"8(9",8"*%.", 2( " +H#*W(82/(9";;/3/*8(&tt+5#*>/*8, (#;(82/(+#HI/K(M/ .3"§( " &8"4"8:
&" ., "8 (9/8/3+"*/ (/& #+"8(&2#"8/ , (a=/23("*9(1 " *%/$(UVWWI(D " 38(00(P2 " 58/3(Ub7(" *9(/ +#8"#*,
58" 1 ("(83.&""8(, . 5EHB"<UGBHS/ (/A/*(";82/ (" - (*#8("$>":,(6/(6"§"*&/9("553#53""8/5: (a1 #, , " /38,
UVV[I(D*38(00(P2*58/3(UUb(G2",(4"/>(",(,2"3/9(6 - (CH(@UVW"7(D " 38(00(P2 " 58/3(U_bi(>2#(5#"*8/9
out that by exploring the neuroscientifc basis of cognition and behavior, including fear and
greed, we may be able to identify more fundamental drivers of fnancial crises and improve
#_3(+/82#9, (#;(9/ " §"%(>"82(82/ +<

=~~~

0%("99"8"#* (84(63" " ("88"4"8:1(" (473" /8= (#; (2#3+#*/ (2" 4/ ("$,#(6//*(", ,#&""8/9(>"82(/ &4 #+"&(
6727 A"#3,<(G/ 8t 834>/ (", (B*H#=>*(B#(6/ ("< 484/ 9("*(+ "8/ ,(,//B"*W(Q+"*"*&/ ("*(* (>"9/ (3" *%/(
#:(,5/8"7,1("*9("(,/3"7,(#;(,8.9"7,(;#.%9(82"8(8/ ,8#,8/38%/ (", ("$,#(3/8"8/9(8#(2 . +"*(9/&", "#*(
making. In the context of the “ultimatum game,” men who rejected low offers had signifcantly
2"%2/3(8/ 84,8/ 34>/ ($/ 415, (82" *(82#,/(>2#("&&/58/9(a ¥ . 3*2" +(UVVAI(D " 38(00(P2 " 58/3(U]b7(>2"82(
is diffcult to reconcile with the standard view of economic rationality where any positive offer
, 21 .89(6/(53/;/33/9(#A/3(82/ (53t , 5/ 88(#; (3/ &/ "4 *W(*H82"*U (0* (" *("*4/ ,8-+/*8(%" +/ (>"82(5#8/*8""§(
SHIB/S(HH#*/8"3: (5" :#;;,1(3", BB *U(6/2" 4" #3(8#33/$"8/9(5#, "8"4/$ - (>"82(, "$"4"3: (8/ , 84,8/ 3%/ (
$/4/5,(aH5"8/%8" (/8( " S<(UVVXT(D " 38(00(P2 " 58/3(UN(E*9/3(3/ " §(=>#3B"*U0(&#*9"8"#* , (#*( " (CH*9#*(
trading foor, a trader’s morning testosterone level predicted his day’s proftability, and his
&3 HI(S/A/S(34, /(>"082(6482(82/ (473" *&/ (#;(2", (83" 9"*%(3/ , . $8, (" *9(82/ (4#$"8"$"8 - (#; (82/(+ " 3B/Y(
aP#"8/,("*9(L/36/38(UVVXT(D" 38(00(P2" 58/3(UXb<(0%*(" (,8.- 9= (#; ([X(: # - *%(, - 6k/&8, (#*(62/(L"34"39(
campus, salivary testosterone levels were signifcantly correlated with Zuckerman’s sensation-
/B %(,&"8/(aP " +56/85(/8( " &(UVWVI(D " 38(00(P2 " 58/3(U [x

( N82/3(2#3+#*/,(82"8(&#33/8"8/ (>"82(/ &t #+"8(6/2" 4"#3("*&S$ . O/ (#J - 8#&"* (" *9(9#5 " +"*/<(0*(
82/ (8487 38(#; (" (183 ,8(%" +/Tm(2"%2/3(# - B#&"*(§/4/5,(=>/3/(", , #&""8/9(>"62(83. ,8>#382: (6/2" 4"#3](
"*Q(5/3&/58 H*, (#; ("*8/*G 1>, (#;(83. ,8(";;/8&8/9(8/ A8, (#; (&"3& . §" 8" *<U(#J - #&"*(aK " B(/8(" $<(UVVY7(
D" 38(00(P2*58/3(UYh(H+#*%(, /3" , (8# . 3* " +/*8(63"9%/ (58" : /3,1(82/(9#5" +"*/(, - ,8/+(58" - /9(
"x("+-5H38" *(3HS/ ("*(6H82(" 94 <8 % H -, ("*9(9", "94"*8"W/# . , (3", B2 B"*U(6/2" 4" #3(" +H*U(+/*I(
in the context of both bridge and fnancial gambles (Dreber et al. 2011, Part Il Chapter 30).
L#>/A/31(%#(3/8"8"#*,2"5(=>", (;# . *9(" +H#*N(82/"3(;/+"$/(, - 6k/&8 <

S,$"=t<3

M*8.3/(4/3, . ,(*-38.3/8("8(2" , (S#*%(6//*(" (2#85: (/6 "8/9(8#5"&(" , (8#(>2"82(9/8/3+"*/ ,(6/2" 4"#3](
"*ES Q" U/ &HFHA"8(6/2" A"HK( 1 /*K" +"*(/8(* K(@UVWUT(D " 38(00(P2" 58/3(" Yh(53#4"9/9(" *(/ I&/$8/*8(
34> (#;(82/(13",8"%(3/ ,/7382( "8(82/("*8/3, /88" #* (#;(%/*/8'& ,( "*9(/&H#*#+"8,<(G>"*(,8.9"/,(
, - Y00/ 882 "B(/ &t #+"&(# . 88H+/ , ("*O(53/; /31 %8S I H#*&S (&#33/ 88/ I(;#3(+/ " , -3/ +/*8(/33#31(" 55/ " 3(
BH(6/("6#.8(",(2/3"8"68/( ", (+"*:(+/9"&"§(&#*9"8"#*,("*9(5/3,#*"§8:(83""8, (a ¥ /*k" +"*(/8( "(
UVIWUT(D* 38(00(P2" 58/3(" Ybe(G2",(4"/>(",(, - 55#38/9(6 2 (¥ "3*/" (/8" (aUVWV1(D " 38(00(P2"58/3( ™ Ub(
"*9(P/, " 3" (/8("(aUVWVT(D " 38(00(P 2" 58/3(" ~hi(=>2#(;# . *9(82"8(/* /8"&(4 " 3""8"#*(/ I5$""* , (6/8>/ /*(
a ffth and a third of the variance in stock market participation and asset allocation among
"9/*8"&"§("*9(;3"8/3% "§(6=>"* (= 382/3+H3/1("*(" (" +/ (>"82(3/ " §(+#*/8"3: (5" = #;;,1(+/*(>"82(82/
A3/5778("$8/8/(aInh("*(82/(9#5" +"*/(3/&/58#3(>4 gene were signifcantly more risk loving
82" *(NR— +/*(G2", (", (&#*," ,8/*8(>"82(53/4" %, (/AH#S . 8"#* " 32 (/58" *"8"#*, (82"8(, /8/&8"#* (;#3(
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82", ("$8/8/(>",($"*B/O(8#(6/2 4"#3, (", ,#&""8/9(>"82(+"%3"8"#* (" *9(+"$/(&#t+5/8"8"#*1(6#82(#;(
>2"82(/*8""§("*(/$/+/*8(#;(3",B@a\3/6/3(/8("(UVV[1(D" 38(00(P2"58/3(" Wh¢

( QF*/8'&(A™3" "8 (2", ("8, #(6/ /(. ,/O(B#(/I58""*(6/2" 4"#3"§( " *#+"§"/ ,("*9(6"",/,«(R.34/:?
6" ,/9(/4"9/*8/ (;3tt+(+#3/(B2" *(MIVVV(R>/9",2(8=>"*,(9/+#*,83"8/9(82"8(" (* . +6/3(#; (" *#+ "5/ ,(
L -&2(",(82/(&F*k  *&8"#*(; 88" & 21(82/(9/; " - 88(6" ", 7( " *9(S#, , (" 4/3,"#*( "3/ (+#9/3"8/5:(2/3"8"6%/(
aP/, " 3"*"(/8("S<(UVWUT(D"38(00(P2 " 58/3(" _h<(ESB#(_Y(5/38/*8(#;(82/(4"3 "8 #*("*(,/4/3"§("*4/ ,§+/§(
biases including the lack of diversifcation, excessive trading, and the disposition effect can be
1358 */9(6- (/*/8'&(9";;/3/*&/ (" ;8/3(8H*83#8S"*%(; #3("*9"4"9 . "§(&2"3"&8/3",8'&, (aP3#*g4",8(" *9
R"/%/$(UVW_T(D"38(00(P2"58/3(" J<(G2/,/(,8-9"7,(, - %%/ ,8(82"8(82/(2/3'8" 6%/ (43" 8"#*("*(6/2" 4"#3"$
"FH"8/ (1, (57308 (/9" 8/9(6 1 (%/*/8"&(4 " 3" B H*("* (&HW*"8"4/ (" 6"5'8- (aP/, " 3"*"(/8(" S(UVWUI(D " 38
00(P2"58/3(" _bi("*9(82"8("*4/ ,8-+/*8(6/2" A"#3,("3/(+"*";/ 8 8" #>, (#;("** "8/ (" *9(/4H#$ .§"#*"3'S:
"*E"/*8(; /8.3, (#;(2 . +"*(6/2" A" #3(aP3t*g4",8(" *9I(R"/%/S(UVW_T(D" 38(00(P2 " 58/3(" Jh¢

—_== = =

5 Conclusion

Upon deeper refection and introspection, the close connections between biology and economics
L2t SO(&H+/ (", (*H(, 353", /(B#("* 4% /<(H;8/3( " $81( /&4 #+"8, (", (,"+58:(82/(,8.9: (#;(2#=>(#*/(
5"38"&.§"3("*"+"9(,5/&"/,(2",("9"58/9(BH("8, (/*4"3H*+/*8(G2/ (#554#, "68/(82 . +6(", (*#(+#3/("(
product of natural selection than fat money, property rights, and derivative securities.
AHHALI(/8F*4#+"1 ,("3/ (55 $"8/9(>"82(5/H#58/1(*#8(" . 8+ "8, 1(2/*8&/ (6"#8#%: (", ("*/ I83"6." 68 = (
$"*B/O(8H(/&H*#+"8("88"4"8 ¢

In fact, the biggest barrier between the felds of biology and economics is the “physics envy”
8278(,8'$8(5/34 "9/, (82/(/8#*#+"&,(53#;/, ,"#*(aCH( "*9( A . /88/3(UVWVI(G2/(/8/% " *§( " J"#+"8"&(
973" 48 #* , (#;(/I5/88/9( .8'8"8: (82/#3:1(%/*/3"§(/q . "$"63" . +(82/#31( " *9(3"8"#*"§(/I5/88"8"#* ,(
+#9/8,("3/("33/,",8"6%/ ( 8#( /&H*H#+",8,( >2#( ", 5"3/(8#( /358" "*( [ [( 5/38/*8( #;( "$5( #6,/34"6%/(
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