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1.4 &

A3 ZAA FAEC] FoAXl e (prize) = 53] {8t A=
dgow, A AF ZAHG. AP dEz= =H 43 (lobbying
contest), 7197t R&D ZA3(R&D contest), #74%4 (environmental
conflict), 2% (litigation), Z=¥Z=(sports event), 73] (beauty
contest) 5= & & AUtk & wkdste] Tullock(1967, 1980) °o]Fol
73d3to] Z(contest theory)ol thdt TAL &Aoo 7 Zrlsta o,
3] BAIRIES ol&dte] A (e A7IAN S M P9 s etst
GARke] 9o o3k A4 (rent dissipation)% E25l= A7) 2
o] AP Aok F8 APAFRE dF(2015), BAEE - o|EE
(2014), Baik(1999), Baik and Kim(1997), Baik and Lee(2000),
Baik and Shogren(1992), Dixit(1987), Epstein and Hefeker
(2003), Epstein et al.(2008), Farmer and Pecorino(1999),
Hurley(1998), Lee(2003), Nitzan(1994), Shaffer and Shogren
(2008) 52 & &+ A
T8 AgATEY AAE aosid v 2o Dixit(1987) = +

712 oAl M AH(favorite) 7F A=A Hleader) 9+ FFAH(follower) 7} ﬂ
© A5 nHshA, A=apt ge 5o Adazle] 7P E55 BS
t} 2) o]d] wkal Baik and Shogren(1992)& $AAtE 2282 Aex}7}
H71E dskA @em, 3] AA|AH(underdog) 7t A=A Eo] A4
Zlo] 7= AL Bt

Baik(1999)& Sxol&s g5stele A4 3719 (33 7199
ZH|AF-E) stel = ARAPA7E A st Aol A A
A

]_
EASHATE Baik(1999)2 A 537190 17091 735

e 1‘-‘ Jlm

p

F

1) Aiazleold A7IAEe] ol&s Fulglshe gellA TAshs AKSl4 21glH] 4
lgEt. Hurley(1998: p.289)& ANaZS a3 o] FeJgttt. “the total
expenditure of resources by all agents attempting to capture a rent or

prize’.
2) Dixit(1987)& &= i—].éi gt&o| 50% OV“’] 737142 “favorite”, ©]5kl A
7122 “underdog & E3SIITE B AFe U APATFEd wEt favoriteS

$AIAZ, underdogE FAIAZ W3] *}ﬁ-ﬂr/}.
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o] FAAE] A 7§Z§OPL 2y,
At 2E, (c) BJAAFES
A, 2zt BEoA fE A 1
Wttt Baik and Kim(1997)& BARAPZ L Aol dske 23l Hl&l
deel 7HRE A Foldte AL diERlE &S, GAAEC]
RE tielle a8dthe RFCA Adaxle] ol Btk vMdE
(2013)& Al o] =Ege stk (1) GrkAEel A3 AAste =
A1 (2) BAREEC] dEdls méste] tiellat §A AARs= 29 (3)
AR dielgle] AAse e, vME(2013)2 tHelle] AAse
2ol Afizle] 71 A5E HYo2H4, Baik and Kim(1997)<]
AIE A A5

(b) & 2ARAel tjelolzt e
telole] AAEE RES mels

gl

FE O-Y-l' 41 4
>
_‘ﬁ_‘
N

0

[¢]

A7 Bol  =H4 W (multiple  instruments), & FL25%W(main

>,

instrument) ¥ ¥4 (second instrument)S AHgsheE FES A
A 4 vt sk d 2, S AlA w7l @ A sk S
49 P95 & F Urh IH7IHgS B F(government) ol =& A|F5HA
U A (political parties)oll B& 7|82, FUFo FA7} Fly
=5 2HE = Qv o]elo: FdFe] E Falsivta dAdshe 24
@A) ot Al9IE B F Uth ol oA E %ol 719
AR AR dFE 71 Al 2Rt sh= 3o ol thkdk &
@2 st 1 HFd e Fol, 7]

3) alsl71g A1 Ale oS Frsel] e theel wesue B9
A Sol, A% U YT Piol U 22 T 5 o, AR/ BE3I] /)
WAAe BEE Fue 4 o,



(Epstein and Hefeker, 2003: pp.81-82). ©]&3t dAdS melsie] gt
E(2015)3 Epstein and Hefeker(2003)& A9 71X & v2A4 3
7Fle A7IAFEC] Bl TS Aleshe AR EE S skt o]

E APATEL v F 7 il udt G2 AAStaAl shATh

(RE 1) ofH 54 AW A7At Baswg ALgdtert?
(AR 2) B9 wAFae AR2e ST

B3 (2015)3 Epstein and Hefeker(2003) & $d3F 23S Alg
FAME 5 2 i8] tE 95 Ao (ZE 1ol g8l Epstein
nd Hefeker(2003)= A71A7} F-odhs el 7Hx7F 44 5 ol
9l B71AE0] Beel weswe Algett 43 BT ol v

]
MYE(2015) & FF9 S iAo Sl Brheks 2714 B

0

[¢]

)

O

=S ARRSIAIRE, VIS A WUkete A7 A B s
AHESEE A Btk (A 2)9l W8l Epstein and Hefeker(2003) &
Zy A7\ AY Bvehe e Atelrt 4 E ool @] wEad
= AHgshe Adel vlsl Bre] =TS Abgshe Ade] Atiazlel
235 B} oo wiel WA E(2015) AFe] Hdld A7t 4
oo, BE A7IAEC] B s bt Al g g
BANAY B w8 gehE AbSetal A @Y wETE ARES)
© %ol Atizlo] A5 B

TLZE AEol golgh Hol Al AL F AYPAF7E Fold 7P F

Q7] wWj&o|t}. Epstein and Hefeker(2003)E EZFde] XMgd waE
A Zo] YH(positive)e] g2 ZHA =W A7IA7F B4 wEl TS A8}

Aoz 7PgslAtt. kAR Bd-E(2015) 2 BERFThs Adshy] figh

Aoz e e Itk & xswe] deld] me A%o] o

e A1 W olE, Bl wEswg Algsls A9 s

(expected payoff) 7} Z7Fafo} st} o83t 71 & ZF A7 A7 HExed
2 AgHon Aug 4 grks AL onjshs Flojth

2 APE HYE(2015)e w}a} ANA} HaSEe Ahon AY

& e d9e 7HehA, vHdE(2015) 3 2l (1) 2+ 771k M

BNl

Lo

m



S, AN, BESCIS TR ek XHATIO| CfEt 241 549

3 2353 (asymmetric ability of contest)< 123k 233} (2)
159 A =HAAAA (symmetric productivity of effort) < 112 3H

4t Hesradt vioid ddess 28 2P (o8t BiY
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2 A7 AL e 2o AN e B =Ee 2y
o A= Tullock 28—4712Hs0] Fa5drts AMste 45
—o| A x=2gFo] tigt W d (Nash equilibrium)& F=3ch AV
Aol Xe A71AEe] BEyws ddste 23] YT 3dS

(¢

rﬂg

= 98l IdAAEH (backward induction) S 283t 24| 315A 23
= ARt A A2GA SHEAIDEANAN A7AREY] =g digh st
FALTE(SNE: subgame Nash equilibrium)< F%=3t3 SNES] &
AE BT tEo R A1dA sHEAYS nEg AAAN R B
Zate] A8 f-5-9F =8 gt AL T (SPNE: subgame
perfect Nash equilibrium)< 53ttt E doAe vt 5 230
A SPNEZ}F EAleHA] a2 Holn, tiAP ] 2o SPNE7} &4
o (F&E Dol et g AAST ZﬂVﬂOﬂ/\i*‘E Tullock Z&A

0

fl

d AR AN RN feE AAS HlwshEs (BE
el ek g2 AAIg} A VI A= B ATS gokely AR8S 53

=

I. 24 2%

A=Al A71A 13 4712 27F AF(v) S F5

< Al Al B71AF n(=1,2)] AHEE =3

Fh Haws EREW 24 i B 2T E L3y, o= #2719
0

2}, B A= Epstein and Hefeker(2003)E wet L



oy & (0 o)iolgtan sHgeth: {L, >0} 283 {y, = 0}. ¥4
o= &l A71AF no] S 42 & (probability of winning)< %71
2} ne & (contest success function)Z HH7|=2 g},

A Hdd sy REe aelekat A71AF 19 dEdee vt 2ol
Aot 4)

1
e

pr=0L (y, +1)/{cL(y, +1)+ Ly(y, +1)} (1)
oA7IM A71AF 27 des 858 S5 {p,=1—ptelth 4 (DA o

T A7IAES] AUA s zelg Fdsl= T wi/lRS (ability
< 1jol¥ A& 19 Aol A71Ak 240 Hls)
71750 AdsEe] $YdtaL, {o>1}od 47
712k 20 ¥l E5& onlgith. 71 ne] 7|thE
FE 71,02 F@s, A2 ne] B v 2h5)

womn (o= 1}01
]

theow AN BB nelelA V1A 19 AgdrE Ted
o] Belar}.

g =Ly, + DLy, + 1)+ Ly, + 1)} (3)

4) B A= Epstein and Hefeker(2003)°] AAIEE AggdrE 283k}, o]2]dt
"é%@.-’v‘% AFE3E AgATRE v (2015)3 Schoonbeek (2007)°] 912
o] ko] EAJL thg3 o] gokAtH(Schoonbeek, 2007: p.455). AA, E'—Z
T =85FE(y,) S FaFHe =YFE(L,)e] e éﬂ/‘]ﬂ‘:}. A, A7)

A= ZTHESF7E F7bete Aol y, 8 ARSIt AR, BE A7IAEe] Bas
e AlgelA] gt A7 o ARRSs i:oLi/(JLi—I—L‘j)O]U‘r (<
i# ).

5) ¥ A= Epstein and Hefeker(2003)9F Schoonbeek (2007)-& wel A1)
v &8s aefgitt. g AAIdo] A A vke) o] thekst v &ErE ued)
W, 2 AT Aol Axpt =&FE Uk # A= Epstein and Hefeker
(2003)9] B¥S s, & T8 S nEsle], & 2HE E&de
o] 2--& 25, old wat Aol v &3rE gt



S8, ditd, Exohg efdt e Xhazoll oigt 24 651

714 77174 29 AEdTE (g = 1-g )itk 4 (3)9A 6= B
7l <= (productivity parameter) 24, 67} Z71 2 ArIAEY] A
e STkl |nt. 717 ne] ZIHESFE G, 08 FdeH G, o
=3 Zo] FdH

G”Ir = qnv - LTI, - yn (4)

2 (2)¢ 24 (D= 7Y Hxads ned 239 A= 2v Al
olm, AYel e vt 2t Al1EA

g0 sl Aot BErde] deois A

Seo] At 2706l ole) APHEL. ADANN A7AEE Alo] HEja
AFS A1gstel 7ol LaT)6)

b1 :UL1/(UL1+L2) (5)

theow WAL Tel Tullock BHIA 2714 19 HEPoE
et 2o,

¢ =LY/ (Li+ L) (6)

6) Balk and Lee(2000)3 Lee(2003)2] 23S ulg} sty Fo5H(EE
T BERet ] wHEEE eAF R 2t AdS nge = Ut o
316} ALl Fd3 SFEALIATEH L =25 R Fetr) old izt ZHEES 3

F <ol WALl st
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T, =p,v— L, (7)
GIZ = qll/U - LTL (8)

£ Aol A Tullock 282 194 =}
Ao 71 eSS SHSAT7)7] 8l Faade] wHeEE(L, ) 2t
B oﬂ:r"h A7 =, AL T3, Alde] Aot e TE AR

o] FEAOZ QX (common knowledge)dte Aoz 713t
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M. Hzseks aejslr] oS A Tullock 28

Hth A 5 2} tHA YA S 11803 Tullock R 25 WHATES &
T8 Bab AR 12 4 (1) e 4 (8)2 #dHE 2] 7uEsE =
slslr] Q8 L, o2 TdE wgHyEFS Agsh, ol 93t Al1A v

(ab,/oL, )Jv—1=0 9)

374 2% Ale] ARsE Soseb] S8l LS A, olF 9
g AA wE2A-e e 2o

(8by/8Ly)v—1=0 (10)

oA71M v sHE g A5l {b =p, 3 by =pylol™, PP
& meld Al b =¢q = gt olth. A71AFEe] RSt
3 2k (0%, /oL < 0} 2L
{(0*by/0L)v < 0}.7 2] (9)¢} 2] (10)e2HE 7} B712e] HAu-&g

j‘idl
5%3

Al tg A2A vEEde

7) ¥ S L2’ Tullock 2&oNA 712k 134 7712 29] 71 =t bl
3 A2A A ged ol wEEY: {o°m /oL =—20%m,/(0x, +1,)°
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S8, Wit Exohg Tefet 8 X|chazlol| ohst

*(best response functions)7} FalAH, HAH-SIFFES o]-&5hH 1]

U9sEe 3 WATILLLNT APAIE e W4 E T

K

Bz 1. (a) M TEHE neld 45,
714 12 B712F 298] e L= L
712 13 A71A4 29) A3dre pi=o/(1+0)9 ph=1/(1+0)°IH,
712 13 7124 28] AESFE o =0’/ (1+0)* S 75 =v/(1+0)
ojt}.

(b) NAYAIE 18 29,

ZA7NA 12 A71A 28] =84S L= L) = dv/4°]a,

78712 13k 7712 29] 433

o
B71AF 13 A71A 28] 7S Gl = Gi = (2—6)v/4°]th8)

P=ov/(1+0)°|L,

¢

<0} gz {8271'2/8L22=*20v$1/(0z1+x2)3<0}. NAAE 13
Tullock Z&el|lA A7]1AF ne ]EHEI_":Ltﬁi]-Oﬂ O3l A2A 2RLe thee AL
wEsop @ty [02G, /oL =duL) {(6—-1) L LS + L)) —2602° V(L))
+10)% <o) me (L, > {(6+1)2,°/ (5— 1)} W] #Am= [ e %o e 7}
Zo} slEE {0<6<1} ol AM2A vEZAL FF AHRATHAZIH m=n).

8) A7 nel JurSIstel wa A2A wEzAe (L, > {(60+1)z,’/(6—
D} WTelm (b =Lt =6v/4} 2 wefsba A2A njRzAe (1> {(5+1)/

1

(6—1)}" V]2 wes} Bk {0<5< 1)o@ A2A &z _3_ 3 g
1—-{(6+1)/(6—1)} Y2 5= mEapa 71e7)e ()9 ¢ zor g7t
o Haehs A9 09 @ zteth webd {6>0}9] A9l A2A nE
2712 Y9t Baye et. al.(1994)& Z71xe] 71 BS7} 34 %%o A=
A5, 2 A7 09 w85ES AgsA =, ofd| whgsie] AAA= iS¢
e wEHeEe AYs Ho ZﬂZﬁﬂ U]—mz-ﬂo] AgsAl 2ees Ayt
Farmer and Pecorino(1999) 9A] FY3t oA ek Uleddel 43t
A s AW ZIHESFL 29 %)1\_2 Zte Afd® o =¥&EFES A9
¢ Jde A3 433} AFEE Shaffer and Shogren(2008) =LEla
Wirneryd(2000) 55 € 4 Jth. ¥ A+ Baye et. al.(1994)7} Farmer
and Pecorino(1999)¢} #o] 75‘7]1]"/] ZIHES7E 001d)1 FeA g
(participation constraint)< zE{gct. ol wa} {§>2}21 ZAfo =5k
UHATE-E EAsEA &A1 At olel gt IHEE dlF e AAIUA A
A=t k=

e

mlo
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Foh

B 19 (a)dA o9 Fels denh AA, BiA A elA
B71AEe =EgEe FYsh, {o< 1ol ArIA 1o AL
{o>1}e]H A71A} 1o] FAAZE Aok, A4, AR 7| ES7E A
bS] 71t ol Ml Ak, AR, sHo] STkl ZIdEsE 3 St
gt} ont/oo =20v/(1+0)° >0, arh/ooc=—2v/(1+0)’ <0. HZH
2 19 (b)elA L= Fole t=3t 2ok AR, B A=Y oA, =
ZIHEF7E 00139 A5 sk {§> 2}Q1 Aol sFd= 4T3
< EAsHA ¥=tH(Baye et. al., 1994: Farmer and Pecorino,
1999). =4, {0 < 2} Aol &8z WATdS SASH, Brbgol

(
FHE5E SR F/1hD JURSE ghg,

Hesws 183 v sy 2dS aefsta A2gAlel 4714 n
& A2 FAE FPLE neisAN AR RIS Al
L,3 y, & q9YE ¢ Qe A2 SNEE fEsh) A9 6
o gt F-E7] 2he ey gk

oLy (y, + 1)y, + Vv/{oL(y, + 1)+ Ly (y, +1)}* =1 =0 (11)

2 (112 7717 1] Ao 7IhEFSstE e (L, > 01& A9

she F-H7 et
oL Ly (yy + v/ {oL (y; + 1)+ Ly(y, + 1)}’ =1 <0 (12)

2 (12)= 271#4 1] {y, =0} = A= Bl sid=™, {y, >0}=



oL (y, + 1)y, + Vv/{oL(y, + 1)+ Ly (y, +1)}* =1 =0 (13)

A (13)& A71A 27F Al 7 ReSsE dla) (L, > 0)& A9
e -7 7otk

oL Ly (y; + Wv/{oL (y; + 1)+ Ly(y, + 1)}’ =1 <0 (14)

2 (14) & B71A 27} {y, =0} 5 AEa Aol ad=m, {y, >0}
Aelets 7ol #ia) 9o] 27| "t A29A SNEw HEFHe] A

ol we d 72 BFEoh ) {y, =y, =010 A% (i)
{y, =0} 2 {y, >0}Q A% (i) {yl >0} 283 {y,=0}% 7
5 (Gv) {y, >0} 282 {y, =0} A9 714 ()< (ii)e 2+
ol A2 SNEZF Sk @om, ()2 (iv)e] B¢l A2e7 SNE
7t EART &, F A7AE BF BaeES e dAd, T A7
= A5 EAEH Aok B40] HelE fls) Bx

TS 1S g TE 2o A2vA SNEd+= “%x}i *}& #A
s, IR ()9 ASele () a8z (iv)e dfdle (iv)E 34
Az WAt By 2% A9/ s A9E Eoﬂfv‘r.

=
ETE-Z T o= U o

BzAE 2. A29A SHEAILANA,

() F A7AL Fofwe Aed Aokzde glom, 4714 19
FES (L =ov/W+o)) s (=0}, AR 29 wEfFEe
(L35 = ov/(1+ o)) 2 (5] =0}

ANA 13 A7 29 BFEAES (P =0/1+0)}H {(phy=1/01

+0)};




ANA 13 A71A 29 ANESE {xl; =o’v/(1+0)* 9 {xhy =
v/(1+0)*}olTh
(i), (iii) BRA 2 Bzsde] A =x)sA] et

(iv) F Z7177F &5 =gads AR dex1de {v> 1+

A7 19 wEHEEe (Ll =ov/(1+0)*}b Yl =ov/(1+
o =1}, A7 29 wEEEL (L = ov/(1+0)2) 9 (gl = ov/
(1+0)*1}:

AR 13 AR 29 ABEEL =0/ (1+0)) T (P, =1/
(1+0)}:

2712 13 A712 29 Z1NESEE (o)), =—o(l—o)v/(1+0) +1}7}

{(mh =1 —0)v/(1+0)* +1}o]t}.

Hxge 2% veel ?ME Zeth A, A7Abeel Raede A9
& daxde e 7R deEs dslske Aot =, F 4
A Bagehs AEsks A9 5 o> (1+0)°/0}9l A5l 2712k

= Al frAlshiM Haeds ARgst, oo w

o AR, 5 A7IAE Raeds ek -
7P 7R E 8 ST deth 7
7174 12 {0 < 1/3) <d BelM Al Aked el Skt 23 7
3191 @AM 7N E7E S/ 10 7]k
2 {o <3}l GolA ARle] AsHe] S7ieh 7|dRs7} S7H5A]
delre eale] ZItEart a1 whepd 3714

nol SR A5, & AWl B va 2 Aol B F

S
o
A
N
©
oY
E?ﬂ
ol r
12
o|\

10) 2248 29 (iv)2HH {871"{3 /oo =(30-1)v/(1+0c)%}el®] {o=1/3}el|A
{928, /00" = 81v/64 > 0} o]t} 1% 7t SRl {0 <1/3)9 99
oA | 87771’* /80<0}°] 3, {o>1/3}¢ A { 7r’1'[” /oo > 0}% on|3i),

1) Bxge 29 (v)2FE  {omy, /aa—( )u/(1+a) ol} {g=3}elA
{o 7Tp /80 =p/64 > 0}o|t}. o= 7Tp b BEEGoH, {0 <3}el dgelA
37T2[¢L,]/3U<0°]J—, o >3} dedlA | 2[“,]/80>0}*% oju]ghtt,
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7V2 ZA7NAF ne] N BSTL S/ AN, S QAR AS-, & s
2ol Az el mlaf w9 A2 A9l A3 TP sy ZEs
S A7 Aok gAY, g A7IAE Bases AREsta, o2 A71A
T AHERA ¥ sHEAIYe] EAlEA] Yo B R, SPNEE EAI5HA] &
th ole HUAsY E3oaiE FE 19 U B AT F gls
ofnjgitt. (i) ¢} (iii) o] AHEA ¥= olfr= thadt 2t v s
oA el dAFES AP, & ArIAe BERSE ARSI
t} ole HEFUS AMESE A ?‘&ﬁl?—?‘i&(marginal gross
payoff) ] 77} AR & Hl3)] #7] wjitelth12) & HAEFTo] ARE-
<= gl 7P L9 $7FE dEetes %E@EH*—} (4)& #=xg A).
olwf AR}t JA] FLE FFo] TASA =W, olol] whet By AL
g3 HBR (i) 9 (i) o] AHEA Zerh1d)
A58 2Ee SFAAE FolA A7IAEL odE AY
Al olrr|2 3t} {0<v< (1+0)/0}e FGollr RE A7 A B
S A gomwr (v> (1+0)Y/0)d ASS

o] A%l A7|Ake] F|NRFE vlwEhd (]

[¢]

ol
av

A 1. () WA 2geIA SPNEE ZAeA wrerh (i) 4714
Se BaSUS Ag 2t AYE HEv

F

el 12 v 2l 7IREFSEE wdnd 2E 47

12) 4 (128 7NFe2 AFFUE (0L, Ly (y, +D)v/oL, (y, +1) + Ly (y, +1)%)
ol FAMEL 1otk 4 (145 7Fe® IAFFUYL (oL, L,(y,+1)v/
oL (y, +1)+ 1L, (y2+1)2}°1&1. kAl w]g2 1o|t}. Epstein and Hefeker
(2003) 9] AHI2 So] Awsbd theat 2ot U Al El97d T ARes
TUZIFY s neE o, UrIdLe SEEA A9E FE A9 benefit
o] costith AThH, FU7|9 ATA L Al9E F= REyts AMSSHA |
o, AP e FUEAC mE FUrIde] ol (VM= v)ol ¥ FEe
et Aol sul7 19 REeahs ARSsHl 28 Bl

13) oldl tigirE (3= 1A)E =37 upeict



ofll
[o
fl

& aEskAb A2GANA 7R n2 A (2)=2 &
A ARl I Be=SistE el L, y, e A
ggirt. 71 19 T EseSdsE 99 F-H7 232 v 2k

6L1(5—1)L25(y1 +1)(y2+1)U/L15(1/1+1)

+ Ly, +1)*—1=0 (15)

2 (15)= 2717k 1o] ARle] 7IdBZa=dstE 9fef (L, > 0}& A9
st= F-E7] otk

LI (yy+ )0/ Ly, + 1)+ Ly, +1)* =1 < 0 (16)

4 (16)& 2714 10] {y, =0} Aeg 3o sg=m, {y, > 0}%
Aejaks 9o ez Sulo] A ATk Z71A 29] A BTl sl
de 2H7 x2e gt e

SLILY ™ Dy, +1)(yy + 1o/ Ly, +1)

+ Ly, +1)*—1=0 (17)

4 (17e 714 27k AAe] AduseIarE g6 (1, > 0) & A9

LIL)(y, + 1)v/Li(y, + 1)+ Ly, +1)* =1 <0 (18)

14) Epstein and Hefeker(2003)29] WHES #8314 vt 58 239 ZHfol=
(1) 74ae] 77t @& A5l A7 1AL B25ts AHESHA , %
I FTE A3t Ar7IAFEC] Hayths Algshs ddo] WAt



s
N
4 r
uu
1o
o,

ol o uigl A2eA SNE= 4l 7
, =091 A (1) {y, =0} 283 {y, >0}

l
-
on, U
i)
v

g F7bska, G

Bz 3. A29A sHEAYNA,

(i) % A7\t Fasa Abge Bezde JldRss) 00149 A$-
o "k =, {§ < 2}.
A7\ 19] w=BEES (L) = 0v/4} 8 {yf) =0}, A7 29] w5
e (Lfy = du/4}kek {yh =0}
ANA 13 BAA 29 BEEELS () = ¢djy = 1/2):

ANA 13 AR 29] ZIHESFE (G = Gy = (2— 8)v/4}elTh.

AN

AR 13 AR 29 AFHEE (gl =10 (gfy=1-
102} A7 13 A7 298 RS (Gl = (1 -0 +6) 9
(Gffiy = v+ @+ )1 —v*)}eleh

(iv) F 737147F 5% B m8eds ARE dex2de (6 < 1)¢]

15) ol dg T8 (F5F 205 F=xs 2.



HA {o>4}1Q 997 {1 <6< @+wv)/4}olAA (d<v<4/(6—1)1<
J o]

BAA 19 w—bEEE (L, = 0v/4)} ¢ (yl),) =v/4—-1}, B71A 29
wEEEE (L, = 0v/4)} e (Y, =v/4-1);
AN 13 B4 29 BEEEE (gl = di = 1/2)

A7V A 19 AR 29 AUBSE (G = Gy = (1—8)v/4+ 1) o]Th,

4 to o 1o

Aglel ZAFT). olelgt FRA UM E A7 A S0
o] TRt wEFEe BUs | old wlet Hxius Fvle
AN AR Bt w3 A Zhe AR AgReg 7t
AZNA, AR RS 2771, AR ZdEsE (<
2 (W) el RA (v > a)el Bl o] gk, Al sltiEE
(6< (w+20"%1)/ @2 =1)}elRA {v> 4} Ao X e 2
th16) A, T 737127t Hasee e
St 7RSS AW, {6 < 1}o]HA]
<(A+ov)/4tolHA {4<v<4/(5—1)}Q AAolA Fo] 7|RGFE 2H
o},

oAl ATLA sEAdNA ArAE AR FI NS 913 W
o dulojx = A9 SNEE 2Hls] Bah, $4, (v < 4} A-$ol Al
194 SNEE (BE A7|AFs0] REFHE AMgsA] Zetheld. gao
2. (o> 4} Aol A2eAC EAsh= ale] sRAe] AT
37wl oldl] wel, {5 < 1}ola {v>4}Q FIT (1< < v!/?
[ (W?-1)}eliA {4 < v <4/(5—1)}Q Fo] ATLA AL A

>
>
op
rt

B>

16) {v>4)eld {1 <02/ (vM%-1) <2)olm, {0 >0} ((v+2("*1))/ ("2
-1) > 2}olt}. oldl wat (0% (vV/*1) < (v+2(0*1))/ (v1*-1)}o] HHE
=5
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AEL] FolA|gte] Bk 1) ey A 1eA SRAYCAN A7 Bx
Fete] Adelo s A Hl, oA A2dANA F=E SNE]
el Gl sigsiAl Bk (FE 1) {v> 4} A5l A7NAREC] A2
o] ZESFE ST E3E 12 Adez vehd Zelt 77
A= A7lel A Es7E SitE e dgs A9 gt

|

[‘[‘
ﬂl

E 1) {v>4}HA0M AIIXISQ| JILHE4(The players’ expected payoffs

when v >4)
A%} 2
Bt LB
Melstx| ok Mekst
Bt
2 *JEEW Gl G Gl Gl
7| [Ey=]
t
MEdst qu[iii]7 G?[iii,] Gf[mh Gg[m]

T (E D2 7%1 Z3tel gk A7AEY VIHESFE BoEnt (Basd d9siA] &
&, BT AP o) 2o A71A 19 A71A 29 JuRse 47 6
3 Golel, (Basw desh ehg, Rasw Add)e) 236l Fr1A 13 3]
A 2¢] AdEsE 22 G B G (REST APy, Badt desia eg)el

i B Gl otk PR Ere g (1
?‘::‘r Aedt, Raad Addgihel 23oA A71A 13 B71A 29 ZIRse 247
Gl @ Gy o1

Note: Table 1 summarizes the expected payoffs of the players for four possible
combinations. At the combination (the non-use of the second instrument,
the non-use of the second instrument), player 1's expected payoff is G{’[:]
and player 2's is G’Z‘Zf:] At the combination (the non-use of the second
instrument, the use of the second instrument), the players expected
payoffs are G i) and G , respectively. At the combination (the use of
the second instrument, the non-use of the second instrument), their

expected payoffs are G1 and G liii] - respectively. Finally, At the

[i4d]

combination (the use of the second instrument, the use of the second
instrument), their expected payoffs are Gf’[l and G o] - Tespectively.

17) {v>4}olld d<ov<4/(-1)}e < (v+4)/v}E FIAD F Jon,
(W2/ (0"2-1) < (v+4)/v} 3 RE}.
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A YA (dominant strategy)°o] EAE=A] gl BAp ZA7|Ak
nollAl $dAdeel EAeh] AAHE (G > Gl ol (G >
Gl telAY (Gl < Gl telBA (Gl < G teloloF &t
{s<1}o1¥ {G) < Gl YoIBA (G < Gy }7F E101, 73712} nel
BzPEe Adshs Zo] $gdZelt 2 (5> 1o (G <
Gl 1OIRA (G > Gy ) 7F Agsle] $-gxgke 2a)etA] A =
o, % 7He] A1YA SNEZF Al ©rh: (e MEsis] g
o}, BRSUS HeEdty (Rzsus Hudtl Rzeds dds] ¢
th.18) el 2v HEFHe uEd gAY 2E0A] SPNES] F8
7}E BoiFu, (AR Do g % A

e

A 2. BEFHS w3 YA 2FoA,

(a) {0 <v<4}olr SPNEQ] FeA7= BxAe] 39 () sdsn,
(b) {v>4}eA {§ < 1}o]d SPNEQ F8A7E= B4l 39 (iv)d
k=i

(o) {v>4}oM {1 <5<v"/?/(v/?*1)}o]", SPNE® FoAFE HZ
A2l 39 (i)l sigE.

e 29 dole 23 2o AN RN E Adgo] IS
Aslehd A71AHE) 7F BRads Ade /908 zhA "o olu] Ak
o] o AL AVAEC] BE HERFUS HElgiA|ur, AJigo] =
AgollE 3 A7IARE HRews At} 19 vy sy 233 g2 o
AN B A= 3 A7 A BRSES Adskr] @, A= B
Z5HS Agsle Aste] At} ole Ago] dFFES Adste A
oA =2 S AT A7IAEe] BF BHESUS ARSSH FH, T
BAANAEC] Z|HESFTF B 714Ely] oot} 20)

18) oo Hig THE (75 2B)E FXM L.

19) Epstein and Hefeker(2003)2] #HE2& 2}1-83hH iAW 239
(1) &gl 7IA7F @& Afdde A7 AES E259e AR €1, (
T A B 1Y, & AVIARHE) 7 BEERFES AMShe gkl A

=



oAl AMFe] HYYHES el Tullock B ANV Hasth
= 2T ALY B fred Atazls Hlws] 2ap2D 2 A
T AgPATEd met AUiZE ASF Agelgom gt
(Tullock, 1980; Nitzan, 1994; Hurley, 1998; Epstein and
Hefeker, 2003). & d3= UMY 284 SPNEZF f=s+ F
Gl el Btk F, (v>4)od (1<5< /(1)) 99
azla {v>4}ellAd {5 < 1190 99,
BHEdel 19 (b)ok B8 2278z di3ALde 1228 Tullock
233 PP mPe] AaN S =8  Slth Tullock 23] A

e RDgE FAsHH, RDge 24 (19)¢ &

n

RD= L+ L{=6v/2 (19)

v> 4194 {1<6d< vl/g/(vlm—l)}?_
Aabd, RD"| ;e 2 (20)3 2r}.22)

™
o
ny
2
I
=5
rﬁL —_—

RD q*|(ii) = qu[*z'i] + yﬁii] + quE;i] + y%?n]
= (1420)0"*2(1+56) (20)

{fo>4}ellA {1<6<0?/(0/*1))Q A%l 2t B&o|A f=g At
< wwsly] $jsted (RD“RD"\,)})& DRD|, = FdAFA, 2]

20) ol taixe (5 2A)¢} (35 2B)E F=3lr| niat},

21) £ dte 7 2y f=9 ddld a7 (relative rent dissipation)<] H]
e} F7] RS (total expected payoffs) Q] HlwE kx| &&th. 2zt A7|2p7) 3
7hke e 2717 Bdah] wiiel VddlE A A KAz Fd g AN
dol Hm, F7|tEpol] thgt Hlue A tiixle] tgh vluet FA3 AvE BQl
o}

22) {v>4}dM {1<6<0?/ (/1)) A9E B2He 36D dedne, &
Aol A& el AR ()& AH-g ﬂr
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DRD| ;= 6v/2-(1+ 260" +2(1 + 6) (21)

2l (21 ZFE {DRD|;) <0}e] =71 918k d9e vha3 2k 34,
{1<d<1.536)0la {v<4/(6—1)} A 4, {1.536 << 2}°]nL
(o< (1420)°/6°))9 A% =3 (DRD|;) > 0}°] 7] A3 99 o
S 2rh: {1536 < d< 2}l {(1+26)2/6%)<v<4/(6—1)}.23

{o>4}oll (§< 119l A%l AWRNE RDT|,, = FEZAsH,

RD7|;,) & 4 (22)0.2 FHHUT}24)
RD|(;y = Ly + ¥ + Ly + yhe = 0v/2+0/2-2 (22)

(0> 4)olA (5= 1)Q] A9o] BHY2AE 123 Tullock LA 1
250E neld AP BPolN FEE A1S Hash] 9k

DRD|;,) =—v/2+2<025) (23)

2 (213 A (23) =R H BHEAe 47F gk

1

m\l

23) {DRD|;;) <0}elAY {DRD|;;, > 0}ol7] A& Bazxds fFeahd okt
o} {0DRD| /o0 =56/2—(1+25)/2(v)*}ol® {8°DRD;,)/ 00" = (1+26
4(v)*? > 0}eltt. WA DRD| (i) vell thal B=g5oltk. (DRD|;, =0}
BEAF7] B {(v=4) EE {v=(1+20)%#}7F AEE]or &t} o]
{d<v<(1420)°/6}1 99l (DRD|,, <0}ol7] g Baxzion,
{v>(1426)*/6°)0 9ol {DRDI;, > 0}°17] §13 Box1YL ouigt}. ot
So BeFExAL FEa v 2ok 4/(5—1) 9 (1+20)%/6° 2 vlmst
W (1<8<1.536 4 {4/(6—1) < (1+26)%/Folm  {1.536 << 2}A]
{4/(6-1) > (1426)%/8) )& & &= iek. ool w2} (DRD|,) <0}o] H7] $]
g gL {1<§<1.536)0lx {v<4/(6—1)}, 8]z {1.536<d5<2}olm
(v <(1+26)°/6°)}elk. w3 (DRD|;, > 0}°] 7] g Fde (1536 <6
<2}olm {(1+26)%/6°) <v<4/(6—1)}elc}.

24) {v>4}dA {6 < 1391 A= B4 3(iv)ol dld=uz, 49 Hols 93|
FHAR (iv) 2 A3

25) {v>4}E 283k (DRD|;,) <0}le] Agsich.

~—
~

i e
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B2AE 4. (v>4)elA {1<s<0?/(w/*1)}2 A9
{1<s<1.536)0lr {4<v<4/(6—1)) Z=E {1.536<d<2}o]xL
{v< (1+26)*/6°)}el {DRDI; <0}o]H,

{1.536 <d< 2}l {(1+26)?%/8") <v<4/(6—1)}°l {DRD|y)
> 0}o]th.

{v>4}ellA {6 < 1}91 A%, {DRD|,,) <0}°lth.

ox

oo HF o

nzgel 4t 4B 7L QIFES JRAT Aol e
of HEpTe Aue Ajaxle] Z7HE el aehd 4o 2t
2, ARl wE Aol masdel Ade Auaies 242 5 9
2 Bolth

B2l 3& AW RFoIA ArhaKle] e AnE acksin, (A
2ol et T AN

_,d
Hir

A 3. 9] 717

e] al
sl Aazls F4aAE F Udas B

3ol A 21814 A (social resource)©] Duh @H]= =7kl it o
Eo| &#s] s a gtk & AT 7|y A7EY g REaus
P AFEY S ol &3t F /i Aol ik H2 AAlstat skt
HE D od §39 A71Abt Besds dgsia (Af 2) Hasd
o] ARgo] Ak A}H]E-(social resource costs) = S7HAIZIE7F?

A 3 Bedd A =AM S aEsiiA 2 A7t
Bl AR AR o g etk S A8 (A& Dol i
g 2= 471 98 ARAEES A% 2vA RE S ARgeisin A1 Al
oA AL SNEE F=3ta, theo 2 A2uAE uedt Alld
Al AL AAAJCZEE SPNEE fr=ste (& 1), S od &
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(88 1A: HIOHAS3 ZH0M M25H SNEQ| 7

A2gA SNEe| F=& #a&ll 2 (11), 2 (12), 2 (13), 2 (14)=
FHE FHA 2de AR 4, () {yy, =y, =010 ASe
Tullock 23 FdstEz SNES e At (i) {y, =0} 2
3 {y, > 0}°] ¥ 98I E (L, = L,} 7} ©HE= oo} &t} {y, =0)
I {L, = L,} & 2 (13)e tigatd {y, =— (1 +0)+
o, {y, >0}°] =7l AHM {v>(1+0)/o}e] =A
(12)ell {L, = Ly}, y, 5 HAAZIZL {y, =0}= z=fshd,

0)’/o}e] el Heasteg, (i) A9E ARA &on, (i) 4%
A AYEA Zeth (v) {y, >0} 283 {y, > 0}e] AHE7] %
}—Zj.‘\% {leLQ}, {y1+1:y2+1}°]1ﬂr. {leLQ}Q]‘ {y1+1:y2+1}

S A (1) =E 4 (13 wdshd (L, =L, =ov/(1+0)*) 5, 4
(12) == 2 (1) Hdahd {y, =y, =ov/(1+0)* -1} dET} =

& {y, =y, =ov/(1+0) —1}2RE {y, >0} 282 {y, >0}°] AH

9] 9% 248 Atk (v> (1+0)° /o).
(B5 2A: CAUAE 2HHO0IM MI2EHA SNES| 7=)

A2SHA SNEC| F=2 98l 4 (15), 4 (16), 2 (17), 4 (18)&
¥ FHA 2AdE AREET 4, () {y, =y, =019 Ase
Tullock 2&3 FLetEE SNE9| f=v A=t (i) {y, =0} 21
I {y, >0} AHE2AS fF=s] 22 4, 2 (159 4 (17) =25
(L =L)s deth (Li=L)s A (89 wdshd f{y,=—2+
)45 Qe 2 (16)dl (L, =L}, {y,=—2+ ()*} & didA7)
T {y, =0} mEsH, {1 < 1}o] w=Eh b {y, =—2+ ()2} 7}
A7) AN E (o> 4)7} BEE oo Fo}. Theow B7|A1Ee] Ho
AFe melshA REFHe AMge e 2714 19] AR} ort

2] AAE (5< 0/ (0/21)) o] ARhE ok a8, A4 2] Aeju
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7 0Bt A7) YaiME (9< (0+2(0"%1))/ (01/*1)) FFH ook &
ok (0% (0%-1) < (4 2("%*1))/ (/1) ol 2= (i)} (i)l 2™
27 {v>4% (5<o’Y*1)lelth (v) {y, >0} Z28)m
{y, >0}9] ARRPS =8 =2x 2 (152 4 (171)ERH
(L,=1L,), 2 (16)z 2 (18)=2¥H (y+1l=y,+1}S derh
{Ly =Ly} ok {y,+1=y,+1}= 2 (15) E= 2 (17 tHdskd
(Ly=L,=6/4}5 dom, 2 (16)EE 24 (18)d didsid {y

Yy =v/4-1}& dEr} oo wet {y, >0} z2Ela {y, > 0}°]7] $IsiA
© {v>4}o] HEE ook gt} thyo & A5 FojAghE st
BEFHS AgslE A7) ZH RS 0B 27 9eiMe (0 < 1)
o] HA {v>4}°]7%ﬂr {1<d<(@+w)/4tolM 4<v<4/(5-1)}°] &
Zxlojol gt} ofol] Wt (iv)e AYRAL {5 < 1}o|HA {v> 4}°]A
Y {1<d< @+wv)/4tol8A {4<v<4/(5-1)} ]t

(= 2B: HEMAN DM SPNEQ RE

—
<

1ol Ao AV|A=e HAAFS mEdk]. {5 < 1)o|HA]
> 439 FA {1 <5< o2/ (w/>1))olEA d4<wv<4/(6—1))9
dact Bzgel 3¢ ()RPE (G = G = 2—o)v/4),
()28 (G = (1= 6)0'* + 8}k (G = v+ (2+8)1-0")), ()

—_
<

(o]

39

kI

2ZRE (G = Gy = 01— 0)v/4+1)1 5 dEt}. 272 no] Bzd

< deato) g Lolu 73712 mo] Hasrthg HeshA] g A4S
ol (Gl < Gl YOI AZNAL & GG Aalsh] wn, 27]2 m
o] HEFEhe Adsle A9 (G, < Gy told 717 ne Bz

e gt BAe dos 98 {DG,L<1>:GC'*-]—G,?’{M]},

DG, (1)=(2—0)v/4—v— (2+5)(1-v""?) (B.1)
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{imDG, (1)=0}elm  {aDG,(1)/ov=(2+6)(1/v"/*-1/2)/2} 0] 21
(= 1A (9DG,(1)ov=0)0lEh. (92D, (1)/o0* = (2 4+8)/ 40"
<ojeltt. Wb DG, (1) e5TFeln {v=4}olx Fdgs 7k
SAlgke: 01T, ol (Gl < Gl 1 & SPIshe], B714 mo] masd
& HEE) 2 A9l A7IA ne BEsng HEdt. DE,(@)E 4

(B.2) ¢} 2t
DG, (2)=(1— 060" +5—(1—6)v/4-1 (B.2)

{imDG, (2)=0}°1H {oDG,(1)/ov=(1—26)(1/v"/?*1/2)/2} ]2

(v :44}011& {(0DG, (2)/ov=0}°It}. {62DG, (1)/ov* =— (1—5)/4v*?)
o, {s< 1}l {8°DG(1)/ov® <0}, {6=1}o1" {a°DG(1)/ov?
=0} 2z (> 1}l {8°DG,(1)/ov* > 0}°lth. webd DG, (2)&
(s <1teld EFFoln {v=4}oA S-S 7BH gk 0olth.
folw

3 DG, (2)2 (6>1 5ol {v=4}eM FagE 7

]

wel= (5> 11el| (Gl > Gy vlee, A1 me] Bzt
< Adshs 9] 2714 ne BEPHS Ada] gt Al1aAddA
AN A Basge] ddeRg APeA {9, A2eANA fred ol
AgHe I aeisted He) 271 fedch
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Rent Dissipation with Productivity, Ability,
and Second Instrument in Contests

Sung-Hoon Park*

Abstract

We consider contests with two players in which each player has
the option of using a second instrument to increase his probability
of winning a prize. We examine that: (i) who selects the second
instrument from players: and (ii) whether the use of the second
incurs rent dissipation. To answer (i), we consider two models
with the asymmetric ability of contest and the symmetric
productivity of effort. The games has two stages. At the first
stage, each player decides on the use of the second instrument. At
the second stage, each player expends his efforts to win a prize.
Solving for subgame-perfect Nash equilibrium (SPNE), we find the
following results. At the model with the asymmetric ability, (a)
SPNE does not exist and (b) players do not want to use the second
instrument. At the model with symmetric productivity, (c) the
lower size of the prize has player do not use the second
instrument, (d) the higher size and the lower productivity have
players select the second, and (e) the higher size and the higher
productivity have a player select the second instrument and his
rival do not. To answer (ii), rent dissipation obtained by the model
with the symmetric productivity is compared to that obtained by
Tullock's. Then, we show that the use of the second instrument
may decrease rent dissipation with the higher size of the prize and
the higher productivity of effort.
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