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Abstract
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1. Introduction
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2. Experimental design and procedure

2.1. Design
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Main game
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First stage: contract abice of the principal
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Second stage: effochoice of the agents
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Winner-takes-all treatment (Tournament)
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£, @! 3AH! $-2062)&) 741 -/| F)++)+Bl)Rilz*d e, — e + &) [-$1.%$7)6).%+71[1 9P(e, >
ep — ec + £5) -$1.%$7)6).%+710@!
BAH.Y04-I/1-/1YBHEH 17 ARIT->$+%624+71)*J)

[ m, +M —c(e;) ife; +& >e; + &
i={ k (e i i J 7 irjE{B'C},j¢i%+'k€{f,u}! T

my, —c(e;) ife; +& <e+¢g
I
Winner-takes-more treatment (Proportional payment)
SA)* I TSHWT2H#+T1")[#S* [$-2! TAH! F)++HSXEEB FSHIT 24+ 7! -+841 241 TAH %6 7>%&! ') *7$)2>7)-+
TA#! S)HA@! 3A#! |c! .-)+7*1 %$#! *A%SH'| 2#TFH#+! TAH#! TF-! %B#+7*@! P+! %B#+7b*! *A%$#!
$-2%2)&)74!-'F)++)+B/I*A# AY'| 24+ Yo Ty BAMAH F)++HSXT7%, #* X% &E&! 7$H% 7 2#+7 @ E#! '#+
TAHIFAVSHI-17AI|Cl.-)+7*I$#6#) CH'1241.%%$7)6). %4l IR TAL-$!.%$7)6).%+710" @ E# A%CH!
a =Pr(eg > e, —eg+ )%+ —a =Pr(e; >ez —ec+ e5)@!
3AHL.Y%A-IN1-11.%$7)6).Yo+ TI[1)+ TARIF) ++HEX T% #*X 2-$H TSHY T 24+ 71)*J!
! Mg =my +aM —c(eg) ke{f,u}! 7
3AH!.%A4-I1-11.%$7)6).%+7101)+17 A#IF)++HSXT Y% X 2-SHI TSHY T 24+ 71)*J!
! Me=my+ (1 —a)M —c(e;) ke{fu}! N
G71)*1)?2.-$7%+717-1+-TH TA% 77 A %6 7S REBAATNH 7 AHIF) ++HSXT % #X2-S# T $#Y T 2#+7%
H#I1>%&!7-17A#)S1HD HE7#' . YA TTAHF) ++HSEXT %, #* X% &&! T$HY 7 2#+ 7@V
I
Benefit of the Principal
T+HHS$! 2-TAIT$HY T 28+ T*8I F#1 %**> 241 7T A% T TAH PA#HS) +6).%0&! /S-?1 #//-$7*! -/ %BH#H+7*1)*!
&)+#%S@ | 3AHSH/-SH#8! T A#!.$)+6).%8&b*!.%4-//")*1*>6 Al 7TAY%7J!
! My=50+eg+e.—2my—M ke{fu}! Vv
3AH!.$)+6).%6&ISHEH)CH* Yo+ 1#+'-F 24+ 71| KO §BTFT AHI*>21-[\YoBH#+ T*01#//-$71 &HCHE* ) +1 A)*|
B$->.1?)+>*1 7T A#I F%B#* A#! %41 7-1 %B#+ A BHBI#+! A)*1 6-+7$%6 7) 6@ ! 3AH#!.$)+6).%&b*!

#+'-F2H#+7] %+ TA#! B>%$%+TH#H#' Y%042#+7* VoBHARZK! AYCH! 2##+! 6A-*#+! 7-1 #+*>$#! TA%T
! U



HHBYT)CH! Yod-11¥1%+'1 6-+64#$+*1 062->71 &) ?) YT &R ) SSHEHCYFTEHSHHB! 30628:41]!
*A-FH TARIHYS+)+BI/>+67)-+*1-/1%6&&) TARDIBSTYEY+)+BI -+ TAHI 6-+7$%6 7! 6A-)6#1 %+ TAH!
T$H%T 24+ 71B$->.@!

Table 1iEarning functions of thparticipants in the differercontracts and treatments

Winner-takes-all treatment _3->$+%?#+7"

Fair Contract Unfair Contract
3A#1.$)+6).%&!_P'BO + ez + e —2 17 — 16! 50+ ez +e.—2%13—16!
EA#+ITARIF)++#$!-/17 A1 7->$+% 24+ 7)) 19%aBH LI e, + !
1 1
PB#+7I[! 33—?%2! 29—?%2!
PB#+7!0! —_—e.2] L2
17 2066' 13 ZOeC !
EAHHTAHIF) ++H#S1-ITAHI T->$+% 24+ 7)) %BH B0 e, + ¢!
1 1
PB#+T7I[! e _1 g
[ 17 21093 ! 13 21093 !
PB#+7!0! — .21 21
33 70 29 20°¢
Winner-takes-more treatment_g$-.-$7)-+%8&!.%4?#a=Pr (g > e, — eg + &.))!
Fair Contract Unfair Contract
3A#1.$)+6).%&!_ P50 +ep + e. — 2 * 17 — 16! 50+ ep +ec—2+13 — 16!
1 1
PB#+T7I! 1 16 — —ep?2! 1 16 — —ep?!
[ 7 +alé 508 3+al6 505
1 1
PB#+710! 17+ (1 - a)16 = 55 ec?! 13+ (1 - )16 - 55ec?!

|

Elicitation of risk aversion

Q)*,! $HHSH+6H#*] A%CH! 24+ 2#%*>SH REIFHRHET*@! E#! >*#! TAH! 2#TA-"1 *>BB#*7#'] )+!
M-A?#+1#71%&@!_;99<" @!3AH#!*>2HBPYMUGITHE)*)-+*1 247 FH#+1%+1%& 7# S a%0r) k|

Y& THS+VATEHE +1 HUBA! -/| TAH! :91'#6)*)-+*81 %o & TSI EZYCH! . YoA 24+7! -/ #) TAHS! 91 -$1 0!
S)FTHT-ITARIFS2fH67!_KOh!$-2962)&)741H%6A" @ RO PHWITE)OBY | Yod 24+71 24T F#+19
S)ETHHE))-+1]10%0+1]<L-)+ P _H#E)Y)-+1,9" @ E# 28%* >SHI BB CHS*)-+1%7-+B!.%$7)6).%+7*!
2416->+7)+BI7 At +>224#$!-/I'#6)*)-+*1)+IFA) 6ARWET | A% 6A-*1+1 7T A#I*Vo/#- 7)-+81%& T#S+%7)C
a@!P1*>2f#67IFA-16A--*#*17 A#1*%/#1-.7)-+12-SHIHTBEHF) H#EH#' | 7- 1241 2-$#1$)* | o CHS*#1 T AYo+!

%I*>2f#67IF)7AI?-$#1$)* 416 A-)6#*@!



2.2. Procedure

3A#! #D #3$)?#+7! F%*! 6-?2.>7T#$)H#'! F)AATRFY%S$#H! iIHX3$##H]! _Y)*6A2%6A#$8! ;99U @! 3A#
SHES>) 724471 Fo%*1 6-+>67#1 F)TA! TAH#! $HTBRL((! _"$#)+#$8! ;90V @! 1>2f467* FHSH!
*TS'HATH $-?1 TA#! T+)CHEF) 74! -/l S-+*TWHEERI&-B4A! *7>'#+T7*1 FHSH! +-7! #&)B)2&H#! 7-!
96$7)6).%TH@ ! PE&I*#**)-+ VBB T TAHI T+)CHS*) 7411 SHENID; 1+>2fH6 TS RE). Yo TH#'1)+!
TA#IHD #3)?2#+78!K])+#%BAI TSHY 7 2#+T D!

SAH#I)* 1 #&)B)T%T)-+!7%*,| F%*! . &Y%04#'| 2HPRHFTBIB?#! 7%*, @ P71 /)$* 71 % &&! *>2f#6 7% $#6#)C
YH+T7)6%&) ) +HFT$>67)-+* $#BY%S') + B! TAFTSIT)H&T6* 81 )+68>)+B! 6-2. SHAH+¥)-+! [SHT)-+*@!
BAH+HI%&&! *>2fHET* 2%0'H#! T AH) ! '#6)*)-+IJT &) P/7THSEFY%$* 7 A#! *>2f#6 7*| S#H6#)CH'| F$) 7 T#A
VHHTSS67)-+*1 [-$! TA#! 296)+! BU?HS! )+68-L)BBAHH*)-+! [SH¥T)-+*@) 1>2f467+ A%l 24#+]
$%+'-284! %**)B+#'1 %! $-&#! %% . &%4#S! RBHBH-HSS)C%&! %7! TAH! &%2@! P&&! T$#% 7 2#+7
1$%2#'1)+1%!+#>73%&! ?%++#3$@!
Y-$1.9%424+71)+17AHIS)* 1#8)6) T%7)-+1 7%?, STHSHE6+- 2841 6A-*#1-+#1-/| TAHI; 91 H#6)*)-+*1
*>2MHET* Yo+ FHSH'1 Yo+'| FHH %) 1 *>2fH6 71 %66 TN RBE)S! BA-*#+1 & THS+%7)CH! )+ TA) I * #6)/)€
'#6)*)-+@! G+! 7TAH#! %)+ BY% 2#! 7%*,8! %7 ' TAHI#DI HS) 2#+78! 7 REPGHS! $%6+'-2& 41 6 A-*#1

-+ -V TAR TRHHTA) #$)-"*1 &%4#' %o+'| TAGYFE+*1 )+! TAHR! BA-*#+! #$)-'| 'HTHE?)+#'] TA#!
Y04-11%1]-$' %&&! 2#22#$*1-/| TAHI BS->.@! BAH! 196427 Al 7%, *| FHSHTSH0&H' %7 7 A #+'1-/!
TARIT)SHIED #3) 24+7 @I SAHI) -+ 8% BTHTNGY1 2)+>TH#* @ (Y6 AHD #$) 24+ 7%&) )+ TIF%*!
6-+C#$T7#1)+7-19@Uk@!P")7)-+%& EABHEBEBIOH) CH' | %61 *A-F!> | [##1-/'V K @!

I

3. Predictions

3-1 HS)CH! TAH-SHT)B%E&! BHYBB! F#! *> *#1 TA%T! )TI6P2-+! +-F&H#BH# TA%7! %&S&!
96$7)6).%+7)+H T AHIHD #$) 24+ T71%$H#| SYSTRAPIGDIBAH >7)&) 741 />+67)-+1%8&&-F*1/-$16-+*7%-

%2*-&>TH! $)*,| YCHS*)-+1 -/l *>2MH67*@! Ef! T .$-2%2)&)74! -/! %B#+7! [| F)++)+Bl 7A#!



7->$+%24+B8E Pr(e; > . — ep + £.)81%+(1 — p)| TA#! .$-2%2)&) 74! -/ %B#+7! O -/ F)++)+B!
TAHI T->$+%2#€T8! p) = Pr(ec > e — ec + £5) @! SAHSHI-GHBI SHC)->*&A1 #I)+#' %o*! TAH!
*AQSH! -/l TAH! S)HH SHEH)CH'I 241 GoBH+T! 1)+ TAH F)++HSXT% 45X 2-$H! T$HY T 24+781 )1 #1>9
$-2%2)8&) T4 7-IF)+TA#.$)AAHIR)++HSX 7%, #*X%& 8 T SHOVETHATETH p@!

|

PB#+7* 2%D)?)H# 7TAH)$S! #D #GJ&YTA1 )+ TAH! [%)$! %o+ VB! 6HT$%67*@! G+ TAH#! F)++H#$X

7% #*X%&&! 7$#%7 2#+78! |-t fe+T $PHGT8! %BH+7*[| %+' O *-&B# /-&&-F)+B! .$-2&#7?*8!

$#* #67)C#&4J!
! eg? eg?
maxEUg =pU(mp + M —— |+ (1 —p)U|{my — = k € {f,u}! K
ep 20 20 -
! ec? ec?
maxEU; =1 —-p)U(m + M —— |+ pU|(my — — k € {f,u}! c
ec 20 20 -

PHI7A#ISYo+-21 THE?!/-&&-F*1%1>+)/-$21' ¥ TH)ET AR $-2%2) &) 741-/|F)++)+BITA#I 7->$+06 24+

I-$1%B#+71[)*IF$) 77#+J!

! 1 ep—ec (ep _ec)z ifo.<
27 2x8 " 8x8r ep=ec .
p= 1 2 _U
_+33_ec_(33_3c) ife.>e
kz 2%8 8 x 82 B==c

3AH! $-29%2)&)741-/| F)++)+BI/-$1%B#+71 O 6YRETDEAY S > 641 /-2 TA)H #D . $#%)-+196*1 ) 71
#>%&I T p@!

BAHSHI-$#812412%D) ?)H)+BITAHHD H6T# I TIRIPATNYo+'1%)+6#16-*71/>+67)-+*1%$H#1 T A#I*% 248
#1>)8)28)>21/-$71-/1%BH#+T71[1%+'1#1>)&) 28)> 21#//-$71-1%B#+7101%$#!) #+7)6%&J!

! e’ e’
i i
5U<mk+M—2—>—U<mk—2—0)

¢ =7 — 5y (€{B.CYand ke {f,u} -
' _ ' i
U(mk—f-M 20>+U<mk 20)

Y-$U (1)1&)+#%$81%0BH#+T+1%$H!S) | BAHSHIGBETRN AHI#]-$T1#1>)&)28)>21-/1$)* | +#>T$%&1%6B#+1

PIF$)77#+J!



! . _5M

e; =10 i€{B,CH <

8 _
Q) +#>7$%&1%BH+T7*1 &Y A BHBHEBFI>%68.17-1191) +1#1>)8) 2$)>?@!

P*>2)+B 6-+*7%+71 % 2* Ay TH/OCHS*)-+81 F#l +-7#1 AV JBIREY> 21 #//-$71 -/ *>2M#67*1)*1
—+&AIYIHBTH 241 TA#I%")T)-+%6&! YoA24+T @ PHITAN %) 7)-+%6&! Y424+ T71) 1) #+7)6%&! 24 TF
19%)$1%+17 Akt >+/%)$! 6-+7$%6 781 7TAH! *>21H6 TORIMHRIETHT 241 TAH 6-+T$%671 6A-)6#!-/| TAH!
.$)+6).%&@!|#c#$7A#&#**8!7A$ﬂ.@)r-)$¥!'#6$#%*#*!)+!$)*,!%c#s(*a-‘lﬁ]’,i.)@!

GHITARIF)++HSXT% X 2-$H1 TSHY@ 2 TBBINIHE 701> 7) &) 741 * HBPABERA-1 7 AHI>7) &) 741-/)
TAH #D HETH BY)+ )+ TAH F)++H#SX 7%, AR RE) THOU&E! TA%T! TAH *>2HH67*! )+ TAH F)+
7%, HX2-SHI TSHYT 24+ T1 %641 +-1$)%, | 2H6%>*H1 T AHAISHOH) CH TARIHD #6TH#1.%4-11$%TAHS! 7,
TAHI B>%$%+THH . %A24+7! &> TAH! $)HBHIGSTRFTHH Y64 2#+T! -+&A@! SAHSHI-$HBI TAH! -+8
VIHSHOH] 2HTF#HH TAR TF-1 TSHIGT 24+ T TABVE)++HHSXT% HX2-$H! TSHYT 24+T71 *>20H6 7>
SHEH)CHI TAH %CHEYBH! %4-//1 )+ TAH#! F)++HTSTWTIKIGER! 3AH! #1>)&)2$)>21 #//-$71 )+ TAH!
F)++HSX T, #X 2-SHI TSHOT 24+ T1)H1 T Adt-+ RRISHATHGH HB S| Y6oBH+ T*DIS)* 1% H$) -+ @
Y$-217AHLSHC)->H T At-SURBS-+*) HSY6 T) -+ FHGHEY A#-8&-F)+B1.$#)67)-++J!

1@ PB#+7* F)TAl 6-+*7%+7! %2%-&>7#! SYADGH#E| +-7! SHWBTTAH! %) S+ -/ TAH#!
$)+6).%8@! PB#+7* *A->&'| $-C)#! TA#! *%62#! #/-$71 )+1 2-TAl TA#! [%)$! %+ TAH#! >
6-+7$%67*@!

{@ Q) |HH>TSY&I YoBH+TH*A->&'1 +-71 24 DAVTETHT A #1-/1')¥T$)2>7)-+1-/1 YoA24+T*1)+]
6-2.#7)7)-+@! Q)* X+#>T$%8&! YoBH#+ T *A->&'1 $-C)'#! TAHI *% 241 #1/-$71)+1 2-TAI TA#I F)-
7% HX%&&) TSHYT2H+T! Yo'l TAH! F)++SSKTSEWTOUHT @) M>H#! 7-1 TA#! )+%+6)%8! $)
FA#+ -+ %6B#+71 [>&&A BHT* TAH! $)HH#8I $)* XU CHS 1 %6BH+T**A->&'1.$-C)'#12-$#!#],

TAHIF)++#EXT % #X?-$H#I T $#% T 2#+7@!

VIGT71)*14-FI6&H#Y6$ F AL F#I6Y&EH - +16-+T$Y671/%6) 1%+ 1-+#16-+T$Y671>+%)S@! PH+>72)+ BIS)* 1+#>T$%&) 7411
#1>)&)28)> 721 Y6d-/1)+1T AR %) $16-+TSYB71) +1#1>)8)28)> 21 FHI>%&I 7-1:91%6+17 A Yod-I/1-1T A $)+6).%6&1) 1% &*- I
(9@ IGHTAHI>H0%)$16-+7$%66781%6BH+ THH%SH]C!) +1#1>)8)28)>2IFA)&HI TA#!$)+6). %&IBHT*;: @!

|



N@P*! +- ##B7! -\ TAH! $)+6). %&b [%)$+HHNST $-C)*)-+1)* $#)67#1 FA%THCHS! TAH!
VKT$)257)-H-11 Y424+ TSI T AR $)+6). Yo SIDAEBBA* |-/ 45! T A >+/%)$1 6-+7$I6671)+12-TAl

T$H% 128+ 7@

I-FIFHI) 56> 7 At $H#')67)-+*1/$-21%1 2#A%QPG!.-)+71-/| C)#F @ 5D$H7%67)-+*I6A%+B#1)/!
FH#106%> 241 TAY%T1*> 2467+ A%THIF- )/ H$H-+ 6481 ) @H@ | WITASARTYBHS+ % & #IIHE 71| TA)$!
2HA%C)-$1)+7-1%666->+7@!

BAH-S)H* /1 *-6)%&! SHIHSH+6H] $#)BT! TA%T! %! -*)7)CH! [$U6T)-+! -/1 )+)C)'>%E&* *A->&'
$#6).$-6%8&1 7-F%$'! - 7TA#S*DI ShBRNA@H4! TA%T1 %+ ) +) ) PPI&IE)Y0&! SHIHSH+EH# I *A-> &

SHE -+ )HEA!_>+)HEA I 71061 )+ _>+ )+ W667)-+ -/l Y%ot-TAHS! #$*-+@! (+C4! $-C)'#*1 -+
2-7)C#1/-$1$#6).$-6%&! 2#A% CP-BF2#A%C)-$! 6%+ &#%0'1 7-1%! A)BA!)+#1>%8&) 74! )+!->76-24#
"$>+'196+'1 1&)F, %! ;99N 1*A-F1)+1 96! 7A#-SI68a8 A-F! #+CA1 %6//HE6 T TAH#I#]]-$T7! $-C)*)-+1)+!
7->$+0%6 24+ T*@IE#1%. &A1 T AH)$I%SB> 24+ 71 T+ BUBYOIMH T AV T *-241%> 26 T A% CHI*-6) % &!
SHIHSH+O1* @ SAH! 6-+*) H$V07)-+1 -/ *-6) Y&+ GHIR/ HE T ->$| $F)6H1)+ TAH! [-8&-F)+B!
F%4J!

1@ [#6%>*#1-/1$#6).$-6) T4 F#I#D H6717-1- 24280 6-88>%)-+1) +1 TA#I>+/%)$16-+7$%6 71 TA%+
)HTA%)$!16-+7$%67 @' 3AH#I % CHSY BHIH) BB BH67!*A- S RYRAHSI 7AYo+ )+ 7 AH!
>+1%)$16-+7$%67@!!

1@ SAHIF)HHSXT%, XU && TSHIT 24+ T1&HY ¥ 7-1961 &USBHS! ) +#1>) 741)+1->76-2441 TA%+
7% HX2-$H! TSHNTPH+T@! G+! TAH! FYREBREMUMIOH+T! #+E)&#! )+CHT! )+1
SHOYo>T)-+0SAIH-ST1)+1-$HS! 7-1 24 IUTHOBI TAH)$I6-7 #7)7-$@! R#+6#BI F#! $#)67!

TA%T!7A#I%CHSY%BH!H#/-$7!) TEBNIHG+HCH+7)-+%&! 7->$+%2#+7@!!

M 1241 [96) S+ 2-HEX| 296%H] $#6).$-6) 741 -+ TAHRYTIENH! 6-+*HI>H+6H] -/ Yo+1 )+')C) >%&0* 0667)-+1_YHAS! %o+'1
16A?)' 781 |<<<8! [-&7-+] %o+'l 56, #+/#8&*8] ;999" FA)&HBLPAHEH! [-6>*| —+! TAH )+ TH#+T)-+*| _M>IF#+2#$B! %+
S)$6A*TH)BH#S8!:99V8! Q¥62)+8!]<<N' @! P66-$)+B! 7-1 YOb&, 1 %+1 Y )*6A2%6AHS!_;99C 1 2-TAI+T#+7)-+*1%+'1/)+%6¢
VKT$)257)-+H1)+HE>#+6#ISHE).$-6) 7A@ 1-2#&!_;99K 1.$- #4106 1*>$CHAL-IITA)I&) THEN T>$H@!

|

¥



N@BA#! #D #67%7)-+! -/ $#6).8-BIAHC)-$! )+'>6#* *- 241 B)I6&* 7-1 6A--*#1 TAH! [%)$!
6-+7$%67@!
GBHC)->*I SHHHYSBAL -1 +-71)BUT0 *>BBHT)-+1 -+ A-FlH#+CRTS %! #4351 %6+'1$#6).$-6)74!
7-FO$™*! %! .$)+6).%8&! )+ THS%67@! 3AH! $H*>&T* -/1 ->$! #D #8$)2#+7! )&&! TA)* B%.@! E#! 6
FAHTAHS! YBH+ T FA-IS#* —+TRH! (%) S+ -/| TAH $)+63:I0RT)-+1 TAR)$S! 2#A%C)-$! -+ TAH!
YHHI>V68) TAN)+1->T6- 241 24T FHEPFRCH %+ 1TAH)$16-2 #7)7-$@!!
|

4. Results

G+1->$1#72.)$)6%&1%+%&4%)* BARAS 71971 7A# 2#A%C) BRAFAMB! ) +1.%$7)6>8%S$! TAH#//-$7
$-C))-+@! E# TA#+! )+CHT)BRGT AHTHS-BH+H) T )+ - SYHEH+6H %67-+B) TAH %BH+T*@!
Y)+0%8E&A! F#1 &--1 %71 TAH 2HADBEHES)+6).%68&! Yo+'| TABYPSTT)-+! /1 Yod-//*1 24T FH+1 TAH!
$)+6).%8&1%+17TA#I%BH+T*@!

|

4.1. Effort level

392841 ;1 ")*.&Yod*| TAH! 24%+! %+ 7%+ YB)-HCYHI/-$T7! 6-+7$)I>7! [-$! TA#! ") I#$#+T!
B-+7S%67*1_/%)$1%+ I BVEHY6 T 24+ T _F)++HSHGLBIIR |F)++HSX 7% #X?-$# @!

Table 2. Average effort by contract anddtment (standard deviation in parentheses)

E)++#SX 7% #*X%8&! E)++HSX7%, #*X?-$H!
_3->$+024471 | _g$-.-$7)-+%&IGUAPHHT !

Y%)$!6-+7$%67 <@KUV!_K@IKV'! U@:N]_K@9<: !

T+%)$16-+7$%67! :@N<N!_K@N;;! c@c9<! N@UK:'!

O$H)67)-+41/$-21 ¥7%+'%$' #6-+-2)6! 7AH-SAIHEBHTHS))#' )+1 TA# '%7%@! Y)$*78! 7AH %CH$Y
HI1-$71%6$-++1 %88 H#$)-*1)*1%)B+)/)6%+7 &ANVKYRASBYBE6-+ 7$%66 7! TAY+ )+ TAH >+/%)$! 6-+7$
_E)&6-D-+1 *)B+#'1 $%-+,! 7#78182Bp<0.01, z= 3.8081p<0.018! $#* #67)CHEA! |- F)++#$EX

7%, #X%&&! %+ F)++#$X7% #*X?-$t! TGV BH>&T! *IH$->$! 2#A%C)->$%&!

! IN
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Figure 1: Evolution of averagefeft by contract and treatment
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Table 3: Tobit estimtions of effort provision across contracts and treatments

M# #+'%+7!C%$)%28&HI(/-$7'&HCH&!

G+H#H+#+T!
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_@9NV'! _@9N9'!
Unfair 1'n1>+/%)$L!9!N!/%)$! X]@;cKO00! X]@:9K000!  X]@<KNOOO!
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#3)-"*1#%B&)#S!_9!0!;9° _@9K]'!
Efftreat., Effort-2! Winner-takes-all ! ! X@]9<!_@9cuU 0!
Efffair,., Effort-2! Unfair ! ! @I9NK!_@9V;!
stablechoice Choice-1 = Choice-2 ! ! X@:;V!_@K9V'!
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4.2. Heterogeneity of agents
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Table 4. Classification of agenaccording to their reactioto the principalOs fairness
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SHU)S!  1%)$!
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Winner-takes-all tr. ! ! ! ! ! !

11I-71$#6).$-6%8&! KV@KKh! 9@;N! l@c;! 9@K]! <@;V! <@VU!
NN17%28#1$#6).$-6%6&! V@;Vh! N@N]! l@ve! J@NK! c@<<! 19@N9!
NT+*7%2&#1$#6).$-6%0&! J@:n! ,@;c! c@K! 9@:<! uav<! <@UK!
Winner-takes-more tr. ! ! ! ! ! !
111-71$#6).$-6%8&! VK@VKh! 9@]:! (@] 9@KN! K@cU! K@:K!
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Figure 2. Average effort of narciprocal and reciprocal agestby contract and treatment
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4.3. PrincipalOs behavior and profits
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Table 5. Average profits lgontract and treatment
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Figure 4. Evolution of regprofits by treatment
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Appendix

Instructions

Distribution of risk preferences across subgcts (on the x-axis: the number of safe
choices, on the y-axis: the share of subjectwho made the specific amount of safe

choices)
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Instructions for Winner-Takes more-Treatment

(In Italics: differences in the winner-takes-all-treatment)

Instructions for Participants in the Winner-takes-More-Treatment
(Text in italics shows the different instructions for participants in the Winner-Takes-All-

Treatments)

This experiment has two parts. These are the instructions for the second part. Depending on
the decisions of you and the other participants in this experiment, you may receive additional

payments.

Therefore we recommend to study these instructions in detail. If you have any question,

please contact us before the experiment starts. All participants receive the same instructions.

You must not talk with other participants during the experiment. Otherwise you are

excluded from the experiment and receive no payments at all.

During the experiment we talk about points instead of Euros. At first, all your revenues are
calculated in points. We exchange the final score into Euros at the end of the experiment. The

exchange rate is
1 Point = 70 Eurocents.

At the end of this experiment, you receive payments for all your received points in both parts

of the experiment and the 4 Euros for participation in cash

Now we explain the procedure of the experiment on the following pages in detail.




Instructions for Winner-Takes more-Treatment

(In Italics: differences in the winner-takes-all-treatment)

Part 2 of the Experiment

1. Design of the experiment

In this part of the experiment you and two other persons form a group. Each group contains a
participant A, a participant B and a participant C. The assignment to the groups is random and

anonymous, You will see on the screen if you are a participant A, B or C.

This part of the experiment continues for 20 periods. During all periods you remain in the
same group and in the same role (A, B, or C). In each period you make a decision which can
influence your payoff. At the end of the experiment, the computer chooses randomly one
period. We will pay you for this randomly selected period. All other periods are payoff

irrelevant.

Each period is divided into two phases:
1. Participant A chooses between two payments, 1 or 2, for participants B and C. In
return, A receives contributions of B and C which are conditioned for each payment.
At the end of the period, B and C will learn which payment has been chosen by A.
2. Now, participants B and C make their decisions for each possible payment.
At first, B and C choose simultaneously a contribution in case that A has opted
for payment 1.
Then B and C choose simultaneously a contribution in case that A has opted
for payment 2.
At the end of the experiment the choice of A and the relevant contributions of B and C are

revealed to all participants.

Now, we will explain the relationship between payment, contributions and the resulting

earnings at the end of the period in detail.



Instructions for Winner-Takes more-Treatment

(In Italics: differences in the winner-takes-all-treatment)

2. The decision of participant A

Participant A has an endowment of 50 points and chooses between payments 1 and 2.
X Payment 1:

B and C receive 13 points each

16 additional points will be distributed between B and C. 16 additional points
will be given either to B or C. The other participant does not receive any
additional points.

Participants B and C increase their share in these 16 points by increasing their
contribution to A. If, for example, B contributes more than C she will also earn
more points. Note that a higher contribution also implies higher costs.
Participants B and C increase their probability of getting these 16 points by
increasing their contribution to A. If, for example, B contributes more than C
she is more likely to get these points. Note that a higher contribution also

implies higher costs.

X Payment 2:

B and C receive 13 points each.

24 additional points will be distributed between B and C. Out of these 24
points each participant receives at least 4 points. 24 additional points will be
given to B and C. One participant receives 20 additional points, the other
participant receives 4 additional points.

Participants B and C increase their share in these 24 points by increasing their
contribution to A. If, for example, C contributes more than B she will also earn
more points. Note that a higher contribution also implies higher costs.
Participants B and C increase their probability of getting 16 points more by
increasing their contribution to A. If, for example, B contributes more than C
she is more likely to get these points. Note that a higher contribution also

implies higher costs.

The costs of a contribution and the sharing rules for (probabilities of receiving) the 16 points
are identical for both payments (see below). When making her decision, participant A will see
the following screen. Participant A chooses between payments 1 and 2 by typing the relevant

number in the field. The decision is irreversible once A has clicked the OK button.
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(In Italics: differences in the winner-takes-all-treatment)
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3. The decisions of participants B and C

In phase 2, participants B and C make two decisions each. These decisions differ only with
respect to the subsequent payments. Otherwise the following explanation hold for both
decisions in the same way. In the end earnings and costs will be realized only for the payment
chosen by participant A.
X Participants B und C choose an individual contribution between 0 and 20 (only
integers are possible).
X These contributions are transferred to participant A.
X A contribution implies a cost which has to be borne by the contributing participant.
For example, a contribution of 8 points costs 3.20 points. A contribution of 12 points
costs 7.20 points. Table 1 provides an overview over the contribution and their

associated costs.



Instructions for Winner-Takes more-Treatment

(In Italics: differences in the winner-takes-all-treatment)

Table 1: The costs of contribution to A for the contributing participant (B or C)

Contribution |Cost Contribution |Cost

0 0.00 10 5.00
1 0.05 11 6.05
2 0.20 12 7.20
3 0.45 13 8.45
4 0.80 14 9.80
5 1.25 15 11.25
6 1.80 16 12.80
7 2.45 17 14.45
8 3.20 18 16.20
9 4.05 19 18.05

20 20.00

X Via a higher contribution, a participant can increase her share in the 16 points. Via a
higher contribution, a participant can increase her probability of getting the 16
points. Table 2 shows the shares.

Example 1 Participant C contributes 5 points more than participant B (In table 2:
Contribution B — Contribution C = -5).In this case, B’s share is 23.63%. The share of
C is 76.37% or 12.22 points. In this case, B’s probability is 23.63%. The probability of
Cis 76.37%.

Example 1 Participant B contributes 3 points more than participant C (In table 2:
Contribution B — Contribution C = -5).In this case, B’s share is 66.99% or 10.72
points. The share of C is 33.01% or 5.28 points. In this case, B’s probability is
66.99%. The probability of C is 33.01%.
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Table 2: The difference in contributions between participants B and C and the resulting share

of the distributed 16 points.

Table 2: The difference in contributions between participants B and C and the resulting

probability of getting 16 points.

Differences in
the

contributions

Share of the 16 points

Probability of getting 14

Differences in
the

contributions

Share of the 16 points

Probability of getting 16

points points
Contribution B | Participant | Participant | Contribution B | Participant | Participant
- B C - B C
Contribution C Contribution C
-16 and less 0.00% 100.00% 0 50.00% 50.00%
-15 0.20% 99.80% 1 56.05% 43.95%
-14 0.78% 99.22% 2 61.72% 38.28%
-13 1.76% 98.24% 3 66.99% 33.01%
-12 3.13% 96.88% 4 71.88% 28.13%
-11 4.88% 95.12% 5 76.37% 23.63%
-10 7.03% 92.97% 6 80.47% 19.53%
-9 9.57% 90.43% 7 84.18% 15.82%
-8 12.50% 87.50% 8 87.50% 12.50%
-7 15.82% 84.18% 9 90.43% 9.57%
-6 19.53% 80.47% 10 92.97% 7.03%
-5 23.63% 76.37% 11 95.12% 4.88%
-4 28.13% 71.88% 12 96.88% 3.13%
-3 33.01% 66.99% 13 98.24% 1.76%
-2 38.28% 61.72% 14 99.22% 0.78%
-1 43.95% 56.05% 15 99.80% 0.20%
16 and more 100.00% 0.00%

X On the computer screen the decision situation looks like this for B and C. At first, each

participant decides about a contribution for payment 1. On the next screen each of
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them decides about a contribution for payment 2. B and C make each decision
simultaneously.
The following screenshot shows the decision situation of B and C for payment 2. On top to
the left, you will find the field in which you state your contribution. To the right, you see how
much a contribution costs. The lower half of the screen shows the shares of the 16 points (the
probabilities of getting 16 points), depending on how much the contributions differ between

the two participants.

“Tednehener B und C wanler nun jewedts sinen Beitrag for AUSZAHLUNG 2
Der Teinenmer emar: 20 00 T k] i) 1380
L] [L] il E L)
[ = ]
Differenz 2wschen den Belrigen Ihe Anted an den 16 Purklen 16 Punkten Differena fwischen den Beitragen e Arkedl a0 den 16 Punkden

4, The determination of revenues and costs for each participant.

This experiment has 20 periods. Only one randomly chosen period will be paid. In this period
the following aspects are relevant for the final payments,

The payment chosen by participant A (1 or 2)

The contributions of B and C for this payment.

The costs of these contributions.

The contributions for the payment which has not been selected are irrelevant.

Costs and revenues of participant A:
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Participant A has an endowment of 50 points at the beginning of the period. Additionally she
receives the contributions of B and C. Participant A has to make the assigned payments to B

and C.

Costs and revenues of participant B and C:

Participants B and C each receive a payment from A. In payment 1, 16 points are distributed
between B and C. In payment 2, 24 points are distributed between B and C, but each
participant receives at least 4 of these 24 points. The size of the additional payment depends
on the difference in the contributions. The costs of the contribution are withdrawn from these
revenues.

Participants B and C each receive a payment from A.In payment 1, either B or C get 16
points. In payment 2, one participant gets 24 points and the other gets 4 points. The
probability of getting the higher payment depends on the difference in the contributions. The

costs of the contribution are withdrawn from these revenues.

Example 3 for a random period:

Participant A selects payment 1. Participant B chooses a contribution of 11 points for
payment 1 and 9 points for payment 2. Participant C chooses a contribution of 10 points for
payment 1 and 13 points for payment 2. The contributions for payment 2 are irrelevant.

In payment 1, B contributes 1 point more than C. Her share is therefore 56.05% (8.97 points).
The share of C is 43.95% (7.03 points, see Table 2). The resulting revenues for A are:

In payment 1, B contributes 1 point more than C. Her probability of getting 16 points is
therefore 56.05%. The probability of C is 43.95% (see Table 2). The resulting revenues for A

are:
Endowment 50 points
Contribution B 11 points
Contribution C 10 points

Sum 71 points
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The costs of A for payment 1 are:

Guaranteed Payment to B 13 points
Guaranteed Payment to C 13 points
Additional Payment to B 8,97 points
16 or 0 points
Additional Payment to C 7,03 points
16 or 0 points
Sum 42 points

Therefore the final profit of participant A is 29 points (71-42).

The revenues for B are:

Guaranteed Payment from A 13 points

Additional Payment (56,05% from 16 points) 8.97 points

Sum 21.97 points

Guaranteed Payment from A 13 points

Additional Payment of 16 points (56,05% probability) 16 points

Sum Either 13 points
or 29 points

The costs of participant B are the costs of her own contribution (11), i.e. 6.05 points (see table

)

Therefore the final profit of participant B is 15.92 points (21.97-6,05)
Therefore the final profit of participant B iseither 6.95 points (13-6.05, with a probability
of 43.95%) or 22.95 points (29-6.0&jth a probability of 56.05%)



Instructions for Winner-Takes more-Treatment

(In Italics: differences in the winner-takes-all-treatment)

The revenues for C are:

Guaranteed Payment from A 13 points

Additional Payment (43.95% from 16 points) 7.03 points

Sum 21,97 points

Guaranteed Payment from A 13 points

Additional Payment of 16 points (43.95% probability) 16 points

Sum Either 13 points
or 29 points

The costs of participant B are the costs of her own contribution (10), i.e. 5 points (see table 1)

Therefore the final profit of participant C is 15.03 points (20.03-5)
Therefore the final profit of participant B is igher 8 points (13-5, with a probability of
56.05%) or 24 points (29-5, with a probability of 43.95%)

Example 4 for a random period:

Participant A selects payment 2. Participant B chooses a contribution of 8 points for payment
1 and 5 points for payment 2. Participant C chooses a contribution of 7 points for payment 1
and 7 points for payment 2. The contributions for payment 2 are irrelevant.

In payment 1, B contributes 2 point less than C. Her share is therefore 38.28% (6.12 points).
The share of C is 61.72% (9.88 points, see Table 2). The resulting revenues for A are:

In payment 1, B contributes 2 points less than C. Her probability of getting 16 points is
therefore 38.28%. The probability of C is 61.72% (see Table 2). The resulting revenues for A

are:
Endowment 50 points
Contribution B 5 points
Contribution C 7 points

Sum 62 points
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The costs of A for payment 2 are:

Guaranteed Payment to B 13 points
Guaranteed Payment to C 13 points
Additional Guaranteed Payment to B 4 points
Additional Guaranteed Payment to C 4 points
Additional Payment to B 6.12 points
16 or 0 points
Additional Payment to C 9.88 points
16 or 0 points
Sum 50 points
Therefore the final profit of participant A is 12 points (62-50).
The revenues for B are:
Guaranteed Payment from A 13 points
Additional Guaranteed Payment from A 4 points
Additional Payment (38.28% from 16 points) 6.12 points

Sum

23.12 points

Guaranteed Payment from A 13 points

Additional Guaranteed Payment from A 4 points

Additional Payment of 16 points (38.28% probability) 16 points

Sum Either 17 or 33
points

The costs of participant B are the costs of her own contribution (5), i.e. 1.25 points (see table

1)

Therefore the final profit of participant B is 21.87 points (23.12-1.25)
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Therefore the final profit of participant B isither 15.75 points (17-1.25, with a probability
of 38.28%) or 31.75 points (33-1.2Bjth a probability of 61.72%)

The revenues for C are:

Additional Guaranteed Payment from A 4 points
Guaranteed Payment from A 13 points
Additional Payment (61.72% from 16 points) 9.88 points
Sum 26,88 points
Guaranteed Payment from A 13 points
Additional Guaranteed Payment from A 4 points
Additional Payment of 16 points (61.72% probability) 16 points

Sum Either 17 or 33

points

The costs of participant C are the costs of her own contribution (7), i.e. 2.45 points (see table

)]

Therefore the final profit of participant C is 24.43 points (26.88-2.45)
Therefore the final profit of participant B isither 14.55 points (17-2.45, with a probability
of 38.28%) or 30.55 points (33-2.4&jth a probability of 61.72%)
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Questionnaire

Please answer the questions carefully and raise your finger if you have a question or you

have answered all questions. We use these questions to ensure that all participants understand

the experiment in the same way.

Question 1:

Please mark if the following statements are correct or not

Ja

Nein

Participant A chooses the payments for B and C.

In each period the composition of a group changes.

If Participant B chooses a higher contribution than C she will always get more

points from A.

Each participant receives the average of her earnings from all periods.

The revenues of A increase in the contributions of B and C

The payments of A and B remain the same, if B and C both choose a

contribution of 8 points or if both of them choose a contribution of 12.

Participant B chooses a contribution of 12. His costs for this contribution are

7.33 points.

Participant B chooses a contribution of 11, C a contribution of 19. The share
of B from the 16 points is 12.50%.

In the winner takes all treatment: B’s probability of winning the 16 points is
12.50%

The experiment has 20 periods
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Question 2:

Participant B chooses a contribution of 8 points for payment 1 and a contribution of 8 points
for payment 2. Participant C chooses a contribution of 14 points for payment 1 and a
contribution of 14 points for payment 2.

Determine B’s share from the 16 points. In the winner takes all treatment: Determine B’s

probability of winning the 16 points.

Determine the costs for B and C (see table 1)

Determine the final profit for all three participants,

X If A has chosen payment 1;

X If A has chosen payment 2.

Aufgabe 3:

Participant B chooses a contribution of 10 points for payment 1 and a contribution of 4 points
for payment 2. Participant C chooses a contribution of 6 points for payment 1 and a
contribution of 8 points for payment 2.

Determine C’s share from the 16 points for payment 1 (Table 2).

In the winner takes all treatment: Determine C’s probability of winning the 16 points for

payment 1.

Determine B’s share from the 16 points for payment 2 (Table 2).
In the winner takes all treatment: Determine B’s probability of winning the 16 points for

payment 2.

Participant A has chosen payment 1. Determine the final profit for all three participants.
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