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ABSTRACT

Economic sanctions and inducements are types of ‘policy instruments’ based on
‘economic tools’ to influence other international actors. Ongoing debates on sanctions and
inducements have exposed drawbacks for relying on individual case studies. There are some
studies in the literature that attempt theoretical analysis of sanctions and inducements, but
they are mostly based on rational choice theory. In reality, however, there exist so many
cases that cannot be explained by rational choice theory. These are called anomalies or
exceptions. The literature introduces specific variables to interpret these anomalies and thus
sacrifice the universality of the theory.

From this point of view, prospect theory would present an effective tool to analyze
economic sanctions and inducements. It is a behavioral economic theory that tries to model
a decisions making process in reality. The theory says that people make decisions based on
subjective value of losses and gains from an individual reference point, and that people
evaluate these losses and gains using heuristics. Thus prospect theory could offer a different
frame which has greater explanatory range without adding new variables.

As a result of this study, target’s losses of ‘back down’ towards economic sanctions loom
larger when the reference point level increases, therefore, the effectiveness of sanctions
decreases. However, target’s losses of ‘stand firm’ towards economic inducements loom larger
under the same condition of reference point, therefore, the effectiveness of inducements
increases. The findings of the paper suggest meaningful implications to the economic policy
towards North Korea.

BHMe FHXEe uy SHE FHot7] flet S28 +H9 stz M=o 2t
Ch 22{Lt MM FHXIE satoll ciet 0|2X AH+t= 3| DIEaict 7I&9] ¢+s
2 9 HREE Al 240 282 HF0 WV WZ0[ch 0I2H 2ME Al=et S4ER
EAStL, MMM BHXIES Lol=1t thd=0| FalHol2t= TAst bl8a 289
Autol Feks Olxle Haso 28 S50 =9E Hotetct J2{U X sdoMeE o
g=ol HRAE FelH 2Foletn 23 4 gl= ER7t A5 EHE0 02{8h syol| thal
J1E GTs2 gl dxigtes MAle a2z & A F7F H4o B 52 Sofl 2
= F0|2X} sttt 2Z7] hZof SM7ER| BHAHO et Hs Ha 2o FEj=Tt




ABSTRACT

ZIHz|of Ats|atstol ZHANE FaAlZle WEoz Lot Qtke XIHoM Hold & ¢
A E Ziolct of2fst AT 529 2HFES 225ty Yt wWoto SLEM 2 e My
0|2 (prospect theory)S 01&6t0 ZMXIH AHRX[RC EHE 0|22 =2sict, MY
0|22 sl MAoM AX=Z UEL= QMZEYE dYstTA} 5t= 0|20|H, &ald MEio]
oIt 21N ZF(optimal choice)2 =E&ESIIAL &t 0|22 A 40| &HEl0| O H40f
St M2 olaiol E2 Masitt. 2322 MY0|29 =2 HE Aot M2 HaE
o Z7t 2lo| AlHlof cHsh UBHEOl MHAS wYU & Qg Zo=2 JtfEr), ¢ Zat A
= AHAMe s A

M =2 X dyd=e #7450l
t

Mol faXoz 99E X

A olo

10| & ot
Hot w2 ofLfet 2 g7 2M Zute g U=l il
f 7

UE AMEE HEE 4 UAs Aoz




BAAAE s HxE 25| A8l g w7 ok =7l Zhske AAIA 39
S 9ugith ol % |4, AME 4, WA S 59 #44 A (negative
sanctions)?} Y=Z AlF, EAF BA, A 25t 59 F4A Al (positive sanctions)®
THEEThL o] Y AAAAE A AAeF FAA AR mES 2Eshs Fee] Jid
ojut, b o R Fg% AIAE ZBAIAI A (economic sanctions), 5784 AAE BA
Z](economic inducements)©|2} &gk}

BAAA Y FAAAES uA F3kE D] 9%t Fa%E e shuR Q1AE o]
et 53] BAAAE 2o =77 FAET] B ol E FEAReE HEo] Fa%t
QA prko g o|gEo| gt dlE =] BC 4329 AutEE) HlEEeks Al
oAE= HA[SH otEl= 2u2EE e FAAAE 7IRlen, olZlo] HzEy|
a2 FAA(BC 431~4049)°] Alo] E|Qict 2

eyt BAAAZE EAA o2 AR A2 20417] o]Folth, AREF=2]e] A|E Ht
Fog FFREAR I =7 dEbARl w7F FElE A A HAAAL Ee 4
SH=EY Sdom Qs =7k gt BAA - ] WAL o] Al7]of Hls| HA T
AAL FaF7] dmolth, AAR FAAAE A 100497 Zs] ARE e,
14 ERE 9453 S7F FAIE Holal ltK(Figure 1 F2). 53] w2 2 o]%
oo 2Ad=omA BAANE we ¥Es] wefskal et olE 50 O'Quinn
(1997 mEw, vj=e] 2UE g 3 WA A7IFd 1993~97defwt 357) =7}
£ ez Mz BAAAE Foded, ol A AA G 42%5 e g
Zoljgon nlm ENHO| 19%7} s A=t wEe] UASIH

o]e} o] 2T 5o QuA HxF S| fIvt e r BAAAE W] AR
H o, I aiol disiie 2o el H7EF ARtAo|th Pape(1997, p.106)+=
1914~90¥19] 7|3t & ejE 857e) AAAA AlE 4% dat of s5%qto] dEA

o
2 2]

2

1 Baldwin(1985), pp.40~44.,
2 Hufbauer, Schott, Elliot, and Oegg(2007), pp.10~11,
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[Figure 1] Sanctions Episodes Initiated 1915~2000
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Source: Hufbauer, Schott, Elliot, and Oegg(2007), p.18.

ojlttal Huslal Qlom H|wA #ost HrIE Ug|lal )+ Hufbauer, Schott, Elliot,
and Oegg(2007, p.159)9] - 1914~2006 71| Wre)E 2047 HAAA FoA <F
1/35k0] AEshedrk Bk gl s

AAAA Qid RS gAsy] d AWoletd, AAXUS G| AAS
AYT ik, wehd olzHont AAAMe} AAAY BE A8 A5 Hetol
a2y AAAATE & FAE 7HAAL ghgell HEsiA ARl o] AREE 7] AR A
< =3 229 °‘°ll‘+ 3| AAREE =7F 2He] QuA e Erks T A7
Hzo] rE A

=

o Qlwa] Au|z QUAE|glY] Hiolth A AAALS 9w w7

5o Qlw
2 solsis 497t Qlujeke 1 faol] gaias ol Foldolgirhs TS Wl

3 AAAAL] Bzt - AtelA d2A A== o= thadt 2t AA, AAAA AE A7t
= 7|&9] zjo] wjFolct o& £ Hufbauer, Schott, Elliot, and Oegg(2007)= FAA Lt FHE
H AAAN AIES ATt R Ao Qo) Pape(1997)9] At s ARIES ATttidelA
Aelsta gtk S, Pape(1997)¢} Hufbauer, Schott, Elliot, and Oegg(2007)= % ZA|AA 2]
wake o) W9l wWeke Z4ska ok, St Pape(1997) T3] A B el
9 H3E sk AAARNS a7E SASIF AN Hufbauer, Schott, Elliot, and Oegg(2007)+=
9] st ohat AAAANY Jlol=S Fast HATAOR A3 Qe wlebd Hufbauer, Schott,
Elliot, and Oegg007)ollAl= thd=2l 9] Wk Frert 4] dejek= ool et ZAAAA ] 7]
ofsl e A9 HEHe AAANE BTL BA e S QA B Aol wh, dpstel 39
wiste] A} Aciehe ofo] oiet AAMAlL] Fleiwst tekd A fake v S4E @
A 2] AAAAY AFAES AAANY Amate] Higt 4 ZIE Hufbauer, Schott, Elliot,
and Oegg(2007)0)|4] x}-&35}ar Qe

ARt ZHXIES gut 24 3 CHEYA0| e AR HY0IEX =2



Aol A= AAA HAls 8l A=l Yud mxs 9t A2 AY 7 5
e doldity, ey =l ol AAAACl v = #4783 (containment
policy) .t} A ¢S &3 543 (engagement policy) &2 A=9| 275 &5}
= Ao] 52 B =Sttt 53] WAA A AAAAY] Ak 39 e

T QY ditirE BAAIAE v e g o ojopt Tiuka) [ojuldt avks Hl
7] wzoll WA siAlofl W O] Bk M2 FAIEE Y il AR Y o
off Hroh & WAS 7HAA sk AZI7E = dcks

ey ﬂ 2 o mA AARLY FAANY] Ao gt o]2F] dAF= A
ngsih A 7189 A5 A RE Al £ 24E a1 Sl dE =

AAAASL AN EAE B DAY GO, w5 S Aol 2ol
o) AAARISE AAAe] Faks BAL Qg Bolrt, o] Aol npEHo]
o 2ET - A4471(1999), Aol - o]3d2(2003), AHATH2007), FE5+(2008) 5= H]
o] Y5 AAAAS] BT S AAAA gk Ao BukE ok gle, AAAR)
U ARIA Qo] A5y Aae] st o2 Eajo] ohe Tl Aol A4S B4
How il o 28 WE Qrks A7} Atk AFE - WE542009) 9 o)
5 - A0 wl=e] ol AAAAL] fale] digt A%H ATers HolA o)
7} glont, of elA] oA HAjo] ohet s AAAA KIS HAEAZ o] g3}

o 73k 9he Wolc,
BE 0|24 HAL A3 dTEE FAUt oIS Sol Dremer(1999) vl
2o

| = (future conflict expectation theory)< ©]-83dto] HAAAA S a¥E E4shH
5| BAAHe] BAAAS] BE ARA A7l SHALE =olskl 3l

oy ey =00 EAA BAIAIARE BAIX L] A eS| FHEshAl 9 lth=
THAE 7HItE Yu(2005)= F2dR9] auks WA (spiral model) &l 45k
Act 19 AT AARA YL £33 S Adle] Filo] 2L W %7] o]
woll BAAA AAef gt =o7F BT & ozt AAAA ol et 4= F5SHA|
Fotth, @49 (bargaining model)S ©]8-5to] AAAIAR} HAA ¥ S ZA%H
Judkins(2004)= $12] 7 =l vls| AAAARt FAIAES F2s] HEskal 2H2e]

4 Morgenthau(1962), p.301.
5 Haass and O'Sullivan(2000), p.2.
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IS T4 QU =othe Suely &S BhE Wit
o] AWATEL AAAAG AA L] Wl e Peld BRI
ZPASEIL GIck6 o] 5L wrolakut haRte] Geldlolels Aol wlgat Fgo] At

LolZkal Qlth= Aol Hlofd o= QA & Aolct, olgfdt o4 59 ZAdE =
= o] Z(prospect theory)S ©]-8-5F0] ZA|A)|

ANE o] or =o3ity AEeH] A4S Edi® sto] A
S| o] 8% A 3 Ao|E dMolA BEEe arddo] A A
o|ZoA dSsh= Aot thEA Yeh= Ae AWshy] s AlAE o]2olt =
AgolE&2 A AlAINA AA= Yehds AES Astalal she ol&olH, &
24 Aeof ot 2% A7 (optimal choice)s =F3FILA}F Sk o] o=A Hp0| &
7ol opd WHapof tigh =& o]sfo] 2 Alstith aeus Ae]Ee] =92 i
Arape 22 S0 71 glo] ARlell gt dRbAl A9 e &

oz 7|t B9t ofyet & At BAAANLE BAAEe] A FAo dgolE
g3t 229 Aths HolA SeFor® 998 Adr & Ao A4S o

I Ay 94 Al Tl AdelEs a7ishal Aol &o] A AEA1e] T4
olsfiof F= oS Terith. AmAA= HgolEs ol-&sto] BAAIALE BAIAA
o NS FHAHer AT e e s AN E At AuE aofstal giE

o] iz AAPde] ol d=ofate

O:

L

do o

6 ZgolZolA 2] PAF GA] Helat v]g vluE v o R oA stEE FejHolztal W 4=
At 2y 71E AtollA e FeElAde ATAQL THX| e} EEC) 93] o]Fo A= YAFAA o] v
Aol 2ol Q] YR FHz 0l 7|Eo g 7[R9} e st HollA Zfol7t it

7 ZAAAA et ol tig& EAsH] I8l thFRt WaEe] FiEo] $h3-2 Lawson(1983),
Amuzegar(1997), Maloney(2010), Nader(2012) 59| A7E5S &£aldo g AluEy o 4~ Qo)

ARt ZHXIES gut 24 3 CHEYA0| e AR HY0IEX =2
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I. AgoI2a SAZAZA

1. FFOI29 oloj

714 (Daniel Kahneman)¥} EHA7](Amos Tversky)oll 28] AHE ALo|22 &
gHAAsto A o] oAby AVE el Halx} sk o] Eolt) 5 A ]/\1
Q17ke] MEHS Zth(HEr, heuristic)ol 23l o]FofRttal 331t 8 3
AL 2F FHE ol HAE o vk Y EXAT|= éﬁ—%
o] E4E& sk, ol 7HXE<r(value function)2t THE7HeE<(probability
weighting function)® F2|3ch, 7F|gro] =& #Hh 159 AdS AvEd
o2 A

A T EWAT]Y] AR AT, Seko] ofgh ZhA] sk thaat 22 A4
2 gl AR, 217te] 71 TWeke FA A (reference point)S 7|E 02 o]FojXt} A}

FEe Aele] gRelA aaite] Z7)7t obd EAHeN ola BerE: o] ojejo|

O-VL
>" -INI
19
off 4 2
P

‘IN' ox
rLorlo

R

SEHoUE FasHA At Aol dlE =0 A9 A4kl 3,000%HH oA
2,0009FA 0.2 745k BO] AF4ALS 1,0005HolA] 1,10059H 02 Z7het A9 AP
s WA} woF FAQl AR 7|Eo® wesithd A7} BHEOE YESIIANE, AR
o= B7F o 3Esittal AZshe Algol W Zlofth, AR Y] 7|0l tigt &8
TAXCZHE ] H3le| o8| AAE]7] wjZo] EAXE Vel E 3(-)Y HIE 7t
2 ARTE ()9 WIE 7H B7F © dEsiths Aolth 7hut EMAT|E olF
FA 9)EA (reference dependency)®] W2 FE G T frame effect)tal HH AT}

Sitoll oJslf Yeh= 7HA] we] = R S EAR SRR E Y] o] of(+)
A Aot ()Y A 1 Fdgho] Zrjte s ko] Alfdo] thar= Aotk dlE

O

=

o

8 ‘heuristic-> 128|202 A (find)’ Olﬂ olulE 7R 1 glon, Bxet oA AA IS Tt Tt
o A7l S Beth &, gae]H(algorithm)o] =R oS uf AMSEE EAlSH4
o] gt By o RN AAH I o EP¢§} Ao olafgt 4= glrt, ‘IJrEW Aol ‘g
T2 Aol 7123k 22 wrbolel= Sol|A ‘heuristic- jz—% oz Wit 7Ry EWAr]9]
IS HAGE o|Yol(thA 7RI - F &2H] - ofi A ERbAY] HA[2010]) FA| FEFolt §
£ ARgSEL Qlok 2=y shdRe] AS ot oMUY Y 7hAH[2012])2 HEe ofu| M
ofgl o Q3| Yo] IR ‘Fejagolgs g5 IR ARSI 9ict
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(Table 1) Experiments of Diminishing Sensitivity

Experiment 1 (N=68)

(1) (6000, 0.25) (18%)
(2) (4000, 0.25: 2000, 0.25) (82%)

Experiment 2 (N=64)

(1) (-6000, 0.25) (70%)
(2) (4000, 0.25: -2000, 0.25) (30%)

Source: Kahneman and Tversky(1979), p.278.

o] o] AFRES 1,0009E 0.59] FE2 AAY 1,0009E 0.59] FE2 oA
g 24, = (1,000, 0.5: -1,000, 0.5)¢] BHE A&alA] ¢t} fufetH AFES
Ho] 72 ¢ olojHtt £AS o IA| BHrkshr| wiEo|tt, it EnAv|=
& &£A43]7(loss adverse)ztal FPdom, &£A4S ookt A4 FHrlehs A=EE
As|aAleg Aot A A, ARFES &4 ol Hg oF 2u) o A
B7kohe o8 WHE L weba o] A EAIuA = 27} H) 28 JJ@EJ
Algz Z35ell whet gebd 4= glovt Adle] Auf i RE 1.5~2.5 J9 Hell &3
oh:} 10

A, Fetol o3t 7HA] ek ®istol] igh vt gt EAS 7H
o} &, oot &9 717 A2 wiolli= 7HA] ®istol| ®l
A7F ARl whet 9iErE Zopi= Aot} ofgfje] AYES AHEA AES o
QF % ShE AEehs FAloln], BE QY] A= A kS AU Alte] wigS
Lrebdlich 1L (Table 1)) A9 104 ook (1) 40} @F Fdg 73S Ade), 1
fut AF A EEY ARMES 6,0008HS 0,259 EEE d= ook (1)Hoh
4,0009HIS 0.259] SHg E= 2 ooo‘ﬂ%% 0 2594 TER d= 1‘41%}

Ogl_]

o, Fl‘)’

oS HojEr) olydh %‘3% 7 E‘ﬂ’\7lL iEdn iﬂ Fd(diminishing
sensitivity)o]g2} &

9 Kahneman and Tversky(1981), p.457.

10 Kahneman(2011), p.284.

1 Fhjus Evlsavle] BE Asld Selues olsviel sesion, A8 WKl 4sle
3,0007H-&E & OH‘;L s % /\E%JEH}\]—Z]‘OHA] Feugt 2718 7RIgal AR =Sk AA @riﬂ“*HL
ol o)t A Fol A STelE Ut waske] AgT,

ArIRIRHer ZRIKIR] A 9l CHSRO| TR AIARY: TZO|2 X o

fol
o
J
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[Figure 2] Value Function

Reference point( R) x = Gains or losses
from reference point

Source: Kahneman and Tversky(1979), p.279.

Ax Aol &of w2, @AM ARFES HidtEe] 7L Sl 7HXE o] 9
8 B7kst, ZHx]of tigt Bl AR oA, £4FT, 8a v E AR 59
545 Ad= Aos W o]t SAERE QleiA 7HAIge [Figure 2]9F 22
FEHE AUA ot &, AFEo] =7l 7RV e SAFCERE Y o] 52 &4
9] A7)(x)9] olal, EAu A4 et F(+)Y] FrTh 5(-)9 Yol 7]
=717F AH(steep), FHY FHoA 2E(concave)dtil &(-)9 oA EF
(convex)¥t o= THE=TF Agtelr] wo|tt.

theo g2 SHETbedhaeet Wt Aol sl AR} 7l EvA|o] AFe
ook, A2 7Hx]Y] WA g HJA] Sl ofsff HrIRitt, o3t BrpAle ot
S A2 23S Wk A, A7k EHAIgE Aat AL gHAgh A s thEA
7Rz ol B gt gE 12 12 BIFekAIRE A9l 2het g1l 0.95+= 0.95
R} 27 grigith= Aol &, ARES A9 gldt Ao dieiAe gEs 4t
2B7FsE7] wiitel] ARt W shE TlEAE oo 2] es] ehadt Ansat
o] 5.8 zfolE jAlxItt, 7T} EWAT]= o]& S4Ad Bkcertainty effect)2)
i REc

B, MRS AUE ST A3 Aol U B shw Bk 5
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[Figure 3] Probability Weighting Function

W (p)

Source: Kahneman and Tversky(1979), p.279.

5| A B, ol ol ARFES 1008S
=7}st 731%94 15%°14 20%% 5%p S7FE 7% Akl disl % =2 7RIS
ofate), 2, % A%0] golH BEe] A WskEe SAsk H2id el 27}
52 FUSHA & Aot oA Y ARES WA 7hsAdol mie W AEe] of
AP o oo r SES AErIRIth iy EMAYE ol e B
(probability effect)2}al HE=r}

AAR Hbof| Fofohs AHES i es ge0] 7sHe AeE HAdeE 34
o A S Al s aae] EAE Holeth 2 A, 274 TeAer S
A SEE FUAL & TG miel Qs gE 00 itk Al 001%leH, 100
of thet 2% 7= 10001, &4, 7Hs7d el o g5 0 729 &0l o
A= AA oo r W3k 7SA|7E ol ek

o|AY AFHEE AHAY] Age] wE 71| WA ol gES S «]511 375
o, of2fRt Bl A atet 7heA Adtthe EAS Adh weba dAoA ¥
2= AAlY] BEVS = [Figure 313 2ol Uehdt,

SkEo] 0%°lA 5%=

at

C,Q

o]
XN e

ggj e
J

rl
]

i

o

rﬁi
i

12 Kahneman(2011), pp.314~316.

ARt ZHXIES gut 24 3 CHEYA0| e AR HY0IEX =2
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ool Mgt Hheh o] Ay PO] ol efshel AlgEe] AEe shxel Bgo] Tt
?—DPOH ofs) ATk, AL Bl A 0] Aelo] Fhx]er SHgo] ofs) ARErhs

e wolh ofeh el AolEe] Ee] ol e AL A e
61 0lo] B2 fle] A7)} ok EAYORRE o Wse] Avloln, B o4

rOI

shgo] 3ol wet e EL B HrhErks He AAe] A B3 HolEm 9)
TR Aok, A3 Ayl 2ol ofshy, AFEe] Ade] FR3 JFL AT Uk A
o FAYI BEY S Holtt,

2. SABAEA et 2o

AGo|E AR FAFHAAEG Ayalr] 9Aa olEo] ohrh, HFolEe Ik
AAA W) ol A Ftoll o3 AP BHEls A5 FAMS P S8 4
efolat Aete] AZhe B ofZolth Hha of7]olA el FAXAAC
i Bl BEY FSAS 2 5 Ak FAMSlA BREE Tk Hee o
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[Figure 4] Target's Options towards Economic Sanctions or Inducements

Sender
Economic sanctions/
Demand l Economic inducements
‘ Target |
Settlement Sender
Back dowr:/\ftand firm
Status quo Contest
Win Lose

E)
ox
H
flo
o
i)
_T_‘
<t

thekel ojel th|o) 7t ag-S Bluwste] 2E Ads Wyl
welae] ayol AP gARS A 483 Ao oy
ow LA WS AT AU el
B ATE A B2 AAAY] Welsl A9
ERIERES A il Lo e AYE Slaitn 1ol
16 = o BAAA =2 AAR o] did=olAl AlZld vk aEolgkar
g oot 919} 2 Al XJ@EO] 7hsRt Aotk 1T S o|egt 7Hgo] vidA
< ofyth, A FAGX A N4 Hel=o] fto AFete Hd=e A=
3 =2 Ab Aol AAANE Lok A9 9 ol7] Yotk
7]t91 Ao Aol 2ol wet oof x| 7t a8 vlasl HAL A o=
o] wrejate] Q8 AR, PAFE 50 < s < 1) BT 18 oj] HEL 10]n
& 7 a8 s7F "t Rl R tid=o] Wel=o) @45 ARste] AR Hole
ohH, o] ZIERS px (1—¢)+ (1—p) < (0—e¢)olet 7)ol p(0 < p < 1)
= F 171 71 dixjelA diidato] SEjd EEelH, ¢(0 < ¢ < 1)+ o] Rt

ﬁr_-ﬁrlfgimlor_%‘ﬂ
o ~
pay %E%"I‘EQ
Flogﬂﬂi—.‘%
i) N g
T & I
EHUD\‘“Q
o X oo
T ok
n@d
8
_Qi

16 ol diid=o] 875 ARShe A 12 $=8(back down)dHA] gh=ttal 7HAgIt), ol tiA]
AHle] a8o] 89 aEET At AL 7HIsk= Alolth

17 Drezner(1996), p.43.

18 3T AU St HR1)E 7HA7l= A (winner—take—all game) © & P37

ARt ZHXIES gut 24 3 CHEYA0| e AR HY0IEX =2

15



16

qAEO] A% oAl goltt, Thok §Holo] |l ThX|o] Y| ag Rt Actw o
LS a8 4283 Aol o] A% AAAA S AAXNYL FH Aow
748 Zolek, ke, gtolo] |tiagol tixo] Jtagret Aty dAe aTs
28514 b Aoln|, oju] AAAR S HAAYUe] FIHs Holdowm sopd A
o, 22 @AdAe] galRe] Aue oh o) S8 9 ARk olEyel
o] ohe} U 4:70] FO| B ARE Ui 497} Autdolnt =,
s % A FolA shbE Mgl o] ofet & He Easiel golel 75
S Aol ol @ X Aeisis Aolrk, mekA oA Tl Al ol
B B 7R Ame HAs) 1A, 941 % Auo] Ago] SUste] Auio] 4
7b wapEs e AAWE stekm sk oS Bof iAol 478 48 3
5'(s' < s%)ol FATHI QAR QTS 5851%) e o], W 5 (s < %)
otk e QT 483 Aolk, AR st o] Q7S 88y Al
L Xdoln, Z|5sl ulxat X Ho] Hr}, weba qiAlRe] Al A s+ e
Ro) wu|, tlalo] 48 75 s*7h oS AAAA T AR make

24 4 9l

o]

>

o

oy 1o m dr @

1o
o oo
R

2

P
:

2
=)

golg Al FA s*E Fdll FAAA 2 BARIYY] aE A= Aol
AoiM= A AlEelEe] FHET th2A Ytk Ty [Figure 2]9] 7HA[eket
[Figure 3]9] BE7Fs3rollA Holi= 249 AiolE2 24 R0 < R< 1)& A%
ofH, BEo] 2 A9 W2 A9E st s*E et HolM Aot i,
o5 5ol TH Hdeol2oA tixjeflA Felshe 492 713 (1—c)2A 3 &
(o], Hgol2ol| o] 71RgkS (1—¢) AAP7E ohdel (1—¢) 9 EAR(R) 225
B2} A7]oft}, webA HgolEef ofshd Y tiid=ol e2lE At s 7|digk
& (1—c—R)o1BZ FYUF coll Helire EAH fixlo] weh FHHY += HH%Y
T 71wl &2ld Adgol2e] Addte ve 2t T sk Sl Aol

oA Hgol2ol et koot iAo V|t ads A o2 A} Butler(2007)
of Qaty, 7R FEVS A= et 42 AR mdE,

Viz)= :17’9(:0 >0)
= — M2} @<o0) (1)

Wip) = ¢!~ )l @

SRR /2013, |



o7lolA 50 < 8 < 1)= W= ARPIE FABH, A\ > 1) £43948E Y
BRl B a0 < 0= )& 2 B BEsleh £ B BABIS 1
8] 9l Aok
oVl 4] ()3 4 @)% olgstel Telel dxle] NS ASE chg
o gL sk BB Foln, vk FARCRNE ofe] HL £ 2ol
o], ol Ale] SRS 1o]BE, yek ghato] AW(nel Fells = 0)of ek grelel
7182
U@ = Vi) < W)
=(s— R)3 Xe{*(*lnl)"}
=(s—R)’ (3)
o] "}, B2 ()9 ¥z <0)oll Aok

UEte)) = viz) < wip)
= —)\{(R s) B}><e ~ln1)°
= —M(r-5)"} 3)

o] Fr}. npNE dixle] | age] dia) AwuA. o] AEse Seol 4
oo we] 9ol Folch, %] Ao 7S . ¥} Al2] AAGE 2,21 o}uﬂ
g7 Ale] ZIhEg-e A (@2} o] EAE,

UA) = Viz,)x Wip) < Vizy)x W(l—p) (4)

add] sl Ale] Z1HEE 2y (0—c— R)oJER P S()oANE 52 Al 719z
21& (1—c— R)o7] Whzell ) 22 S5(-) BF7t 7Fsslet. wapa] z 0] eH(+)ol=hd

U(EHiD = V(x1)>< W(P)X V(IQ)X W(l—p)
— (1_ c— R)lg Xe{*(*lnp)"} _ )\(R‘i‘c)ﬂ % e[*{*lﬂ(l*p)}“] (5)

ol Hu, Wi z,0] =(-)°ol=td

UA]) = Vi, ) x Wip) < V(z,) < W(1—p)
= - ANR+c— 1)‘6 X e{_ (= Inp)} _ MR+ c)‘ﬁ X e[_ {(=In(1=p)}] (%)

A (5)7F =

ARt ZHXIES gut 24 3 CHEYA0| e AR HY0IEX =2

17



18

2. ZAAM 2t

4 welFo] AAAANE B 0T PASH: A9E AP BA oA 8
Fo] golR AWl 215 ofulatrz &

:

)9 B8 7Pt web AR

Aol 58, Z geloll w2 ool AEgE 4 (3 )2 A
3, 9le] =N dAY AHEGL oEH R U sk F9ol 7|9
grol (+) B2 ()l weh charh, et FAlolA Felg olehs el ZIsgt
o] 20 F5HE gk FshA thgFol SUE HE ()9 NS AT
W ASRE WS Ak gk Aolv] tioldt, Telne Selg oshs 49

7|0kl S0 Aee =20l ALz g,
e d21e] 7l ag2 4 (5= FAEM, L o] oo AAM s*= A (3 )9
A (5)REE A (6)2F Zo] FHHTE 4] (6)9 2 Algroll Ado]ZoA dlSshs T4

X
=] SEAS [e] A~
4ol g S, 5% RO FTRIFUS & 4 ek

51*: R— (_ _) < (1 —c— R)B % 6{_ (= Inp)°} + (R+ C)‘gX 6{_ (—In(1—p))}| (6)

Oo|AH s *7F RO I AR AR AAAA L] mat gt S(—)e] A
WA S Yuigitt. &, ARl wokAWH ARl AR AL, A ] AXH
=0l 875 AFD 7FsAdol AR wzoll AAAAS] At Aopx]= Aot
o2 ago g YehlH [Figure 519} 2},

EAol olwl ZAAAL] B3t gadicks APLE Aol EeA A 7H
A3eg FME e 5 ek [Figure 6014 5", o, ' 22k 2A4%0] R'

Aol AAAA Al oAkl BelE sl A9, dixleld Sehe A9 12l )
Aol sk A9-0] 71ggke YRk BiK), ShE, R iolo] Bae 2749

19 o714 diA) Al SR A9 W)O) AL AR, olule] AL 1-c— Rolh, ol Aol
1-cxrh 22 olulstul, B0 o] Fho] 2e-L ARSI Zl7E s}, ojefat 7pge WA
2 452 At AAAAIS] AR Gl ZolAA o] A olo] mEis ulg-L HlArs of
et wolol e WAstnE @AllAe] Lol ghatmal Wela ghe] mollghio] tlg vhe
A%, 2 ulgo] whe Ago] U] olth Wby B We sEoR TRAIE AL EAEE
FHo® o) Folrpr] $igt BelolAmt ohel AAdonE Bgd shgeleta o 4 ok,
20 4 (§)0] 7S e Az

SRR /2013, |



[Figure 5] Effectiveness of Economic Sanctions and Reference Point

5% Effectiveness of sanctions
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[Figure 6] Comparing Utility of Settlement and Contest under Sanctions
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[Figure 7] Effectiveness of Economic Inducements and Reference Point
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[Figure 8] Comparing Utility of Settlement and Contest under Inducements
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[Figure 9] Effects of Increase in Reference Point: Economic Sanctions against DPRK
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[Figure 10] Comparison of Economic Sanctions and Inducements: DPRK’s Case
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[Appendix Figure 2] Derivative Function of Target's Utility:
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ABSTRACT

I describe the complex support systems around the world, focusing on their
importance for economic growth and fiscal sustainability. Familial transfers for old
age support are somewhat significant in some Asian economies including Korea,
although they deteriorate quite rapidly. Public transfer systems are less significant in
Korea compared with most OECD member countries. This is important because
Korea has had the opportunity to develop sustainable systems less encumbered by
obligations made to current and future generations. Relying on accumulated assets
rather than transfers helped countries create capital-intensive economies that can
maintain standards of living. This is true for Korea, but the question of how the labor
and capital market will respond to the rapidly changing social welfare system
remains as a critical question.
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|. Introduction

In most societies children and elderly consume much more than they produce
through labor. The pattern of the lifecycle deficit varies a lot across countries
because countries vary greatly in per capita economic lifecycles as well as
population age structure. Hence the gaps between consumption and labor income,
lifecycle deficit, should be filled by reallocations from working adults. Both public
and private sectors mediate the resource reallocation. The public sector reallocates
resources relying on social mandates and implemented by governments. Education,
public pensions, and healthcare programs are important examples of public
reallocations. Private sector reallocations are usually governed by voluntary
contracts and behavior patterns that are mediated mostly by families. The
reallocation system also varies greatly across countries. An understanding of the
pattern of economic lifecycle and reallocations is of great interest to both academics
and policy makers in large part due to a huge policy challenge; countries need to
develop social systems and institutions that can provide economic security to their
citizens and sustain strong economic growth.

The purpose of this paper is to examine the current state of support system
around the world, with a special reference to public support for the children and
elderly. Protecting the children and elderly is a high and growing priority for all
countries since their limited participation in the labor market makes them
particularly vulnerable to poverty, lack of access to health care, and other risks. In
particular, I highlight the results for Korea with respect to the results for other
countries. From the results, [ emphasize the difference of reallocation systems for
economic growth, fiscal sustainability, and other policy issues.

This study will utilize the data set of national transfer accounts (NTA). The
accounts system measure how people at each age in the lifecycle acquire and use
economic resources.” The NTA represent a significant advance compared with
previous studies because they provide a comprehensive set of measures of
production, consumption, savings, and transfers in a manner consistent with national
income and product accounts.” The NTA also consider the public and private

1 NTA were developed as an international project led by Ronald Lee of the University of California
at Berkeley and Andrew Mason of the East-West Center.

2 NTA are estimated relying on a variety of data sources. In addition to national income and product
accounts, government financial statistics and government administrative records are used to
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sectors, both of which mediate economic flows across ages, which in turn can be
used to study the implications of demographic change. I use the data from 32
countries, which range from very poor countries to most advanced countries. More
detailed information on the NTA and methodology for calculating NTA is available
from Mason, Lee et al. (2009); from Lee, Lee, and Mason (2008); or on the project
website, www.ntaccounts.org.

Il. Consumption

Consumption in NTA is a broad measure that includes the value of all goods and
services consumed by individuals and by governments on their behalf. This measure
is generally consistent with the notion that consumption is a critical measure of
economic wellbeing. Consumption varies by age due to individual need, behaviors,
institutions, and market forces. It also depends on many other historical, cultural,
political, social, and economic factors. For the purpose of this paper, it is important
to examine how children and elderly differ across countries in terms of their
consumption. In particular, it is important how both families and government
support the education, healthcare, and other consumption needs of children and the
elderly.

The NTA project builds on these estimates by providing comprehensive
estimates of consumption by one year age groups. NTA disaggregates consumption
into three components—education, healthcare, and other consumption—and
distinguishes two forms of consumption: private consumption, the goods and
services purchased by individuals and families; and public consumption, goods and
services provided directly by the government. Public expenditures on education and
healthcare are allocated by age, primarily from administrative records. Education
consumption is based on budget data to construct estimates of spending per student
at each level of schooling. These estimates are combined with school enrollment
records to estimate public education consumption for one-year age groups. The
sources of information used to allocate public spending on healthcare are more
varied and more subject to error. In some economies, government agencies or
provider surveys give detailed estimates of public spending on healthcare by age. In

estimate economy-wide aggregates. Age profiles are estimated by making extensive use of
administrative records and nationally representative income and expenditure surveys, labor force
surveys, health expenditure surveys, and special-purpose household surveys.
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other economies, the number of patients at each age is combined with records of
costs per patient. Estimates of private consumption are constructed from income and
expenditure surveys, health expenditure surveys, and special-purpose household
surveys. Private consumption of education and healthcare by households is allocated
to household members of different ages based on regression analysis of survey data.’

[Figure 1] illustrates the component of consumption for two countries, Korea and
the Sweden by age. In both countries, per capita consumption increases steadily until
it reaches peak between ages 17 and 18. The consumption decreases thereafter until
age 40. However, the major difference between two countries starts around age 60.
In Korea, the consumption start to decline around age 60 while in Sweden it
increases very rapidly until the end of lifecycle. Another major difference between
Korea and Sweden is whether the resource is provided by family or government. For
example, the education is mainly provided by Swedish government, while in Korea,
a great deal of the cost of education is borne by families. In particular, the Swedish
government provides considerable support for daycare and hence the consumption
increases at very early ages. This is true for healthcare consumption. In Sweden, the
rapid increase in healthcare consumption for the old is entirely due to the provision
of publicly provided healthcare. The steep rise in consumption among the oldest age
groups in Sweden is also evident in the US, Japan, and other developed countries,
while Korea does not show this pattern.

<Table 1> summarizes the measure of consumption by component for children
and elderly. To compare across countries, consumption at each age is normalized by
the consumption of working-age population aged 20 to 64. In almost all 32 NTA
member countries children ages 0~19 consume less than working age adults and the
elderly ages. However, there is considerable variation in children’s consumption
levels, especially compared with that of the elderly. [Figure 2] presents the average
values for consumption by children and the elderly in all 32 economies, divided into
four quadrants. In developing economies, per capita consumption is low for children,
which might be due to their high fertility. This contrast between the four African
economies and the four East Asian economies is especially striking, where data
points for the four African economies lie well to the left of the overall average,

3 Other public consumption—such as defense, infrastructure, and the operating costs of government—
is divided evenly among all individuals. Other private consumption—the largest category—
includes food, clothing, housing, transportation, recreation, and consumer durables. This is
allocated among household members using a scale that ranges from 0.4 for children under age five
to 1.0 for adults age 20 and above. Again, for more detailed information on the methodology for
calculating per capita consumption is available from Mason, Lee et al. (2009); from Lee, Lee, and
Mason (2008); or on the project website, www.ntaccounts.org.
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[Figure 1] Age Consumption Profiles by Component (Korea, 2000 and Sweden, 2003)
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<Table 1> Per Capita Consumption by Children and the Elderly

Per Capita Consumption by Children and the

Elderly (% per capita consumption of 20~64)

Per Capita Human-Capital
Spending (% average
annual labor income of age

30~49

Importance of Per Capita
Healthcare Consumption
Age 65+ (% all per capita

consumption age 65+)

Africa

Kenya, 1994 (KE)
Nigeria, 2004 (NG)
Senegal, 2005 (SN)
South Africa, 2005 (ZA)
East Asia

China, 2002 (CN)
Japan, 2004 (JP)

South Korea, 2000 (KR)
Taiwan, 1998 (TW)
South & Southeast Asia
India, 2004 (IN)
Indonesia, 2005 (ID)
Philippines, 1999 (PH)
Thailand, 2004 (TH)
Vietnam, 2008 (VN)
Latin America & Caribbean
Argentina, 1997 (AR)
Brazil, 2002 (BR)

Chile, 1997 (CH)

Private Public Combined Percent public | Private | Public |Combined| Private | Public |Combined

Age Age Age Age Age Age Age Age

0~19 | 65+ | 0~19 | 65+ | 0~19 | 65+ | 0~19 | 65+

49 98 124 9 59 98 7 50 86 86 171 8 3 10
50 101 140 95 60 100 74 49 17 60 78 1 2 3
52 111 95 95 55 110 65 46 191 21 212 15 1 15
54 89 120 97 61 920 69 52 46 65 111 5 2 6
40 90 140 110 59 9% 78 55 89 196 285 10 7 17
68 94 168 152 88 105 7 61 210 | 240 450 8 14 2
64 9% 148 136 84 104 70 59 166 156 322 15 13 28
58 109 219 227 88 131 79 68 140 389 529 5 23 27
7 85 160 121 87 N 69 59 225 | 202 427 8 9 16
80 87 143 126 9% 96 64 59 307 213 520 6 11 17
59 9% 171 114 70 96 74 55 108 132 240 9 3 12
54 109 135 141 63 113 72 56 68 107 175 11 8 18
62 82 214 120 73 85 78 59 84 137 221 3 3 5
58 104 155 107 69 104 73 51 124 111 235 6 2 8
56 97 206 105 76 98 79 52 80 251 331 18 4 22
65 80 144 99 71 82 69 55 186 52 239 6 1 7
54 101 161 124 70 104 75 55 123 | 215 338 8 8 16
56 96 153 125 78 103 73 57 98 229 327 6 13 19
47 105 128 110 65 106 73 51 82 218 300 9 8 17
55 99 184 139 70 103 77 58 99 193 292 8 15




<Table 1> Continued

Per Capita Consumption by Children and the

Elderly (% per capita consumption of 20~64)

Per Capita Human-Capital
Spending (% average
annual labor income of age

30~49

Importance of Per Capita
Healthcare Consumption
Age 65+ (% all per capita

consumption age 65+)

Colombia, 2008 (CO)
Costa Rica, 2004 (CR)
Jamaica, 2002 (JM)
Mexico, 2004 (MX)

Peru, 2007 (PE)
Uruguay, 2006 (UY)
Europe, Australia, & the
United States

Australia, 2004 (AU)
Austria, 2005 (AT)
Finland, 2004 (FI)
Germany, 2003 (DE)
Hungary, 2005 (HU)
Slovenia, 2004 (SI)
Spain, 2000 (ES)
Sweden, 2003 (SW)
United Kingdom, 2007 UK)
United States, 2003 (US)
Grand Mean

Private Public Combined Percent public | Private | Public |Combined| Private | Public |Combined
Age Age Age Age Age Age Age Age
0~19 | 65+ | 0~19 | 65+ | 0~19 | 65+ | 0~19 | 65+
50 106 171 144 69 112 77 58 139 248 388 7 10 17
50 99 136 144 63 105 73 59 72 252 324 4 15 19
57 95 166 130 70 99 74 58 180 169 349 6 7 12
54 90 164 118 65 93 75 57 100 232 333 2 7 9
54 112 175 92 68 109 76 45 139 194 334 8 2 11
63 104 176 114 79 105 74 52 201 196 397 19 6 25
53 93 178 187 82 115 V4 66 51 350 401 5 24 29
56 87 165 173 74 102 75 66 108 247 355 7 18 25
52 90 193 158 83 105 79 64 23 360 384 4 18 22
51 91 155 153 80 108 75 63 17 344 361 4 17 21
52 105 149 168 73 119 74 61 37 290 327 5 18 23
46 97 149 139 77 109 76 59 33 361 394 7 19 26
64 90 252 206 106 116 80 70 45 460 505 5 30 35
60 89 181 158 84 102 75 64 61 333 395 3 20 23
49 84 219 280 97 139 82 77 17 525 542 2 47 49
55 86 142 209 74 113 72 71 63 295 359 1 30 31
49 112 174 227 7 133 78 67 100 287 387 12 21 33
56 9% 164 143 75 106 74 59 104 | 231 336 7 12 19

Source: NTA Bulletin #4 (forthcoming). Originally calculated using the National Transfer Accounts database.



[Figure 2] Per Capita Consumption for Children (ages 0~19) vs. for the Elderly

(ages 65 and older)
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South & Southeast Asia: India 2004 (IN), Indonesia 2005 (ID), Philippines 1999 (PH), Thailand 2004 (TH), Vietnam
2008 (VN)

Latin America & Caribbean: Argentina 1997 (AR), Brazil 2002 (BR), Chile 1997 (CH), Colombia 2008 (CO), Costa Rica
2004 (CR), Jamaica, 2002 (JM), Mexico 2004 (MX), Peru 2007 (PE), Uruguay 2006 (UY)

Europe, Australia, & the United States: Australia 2004 (AU), Austria 2005 (AT), Finland 2004 (FI), Germany 2003 (DE),
Hungary 2005 (HU), Slovenia, 2004 (SI), Spain 2000 (ES), Sweden 2003 (SW), United Kingdom 2007 (UK), United
States 2003 (US)

Source: National Transfer Accounts Database.

while data points for the four East Asian economies lie well to the right. A child in
Africa consumes about 60 percent of consumption by a prime-age adult, while a
child in East Asia consumes 88 percent of a prime-age adult’s consumption on
average. Since this consumption includes consumption for human capital, such as
education and health, the low consumption by children may also inhibit their
development into fully productive members of these countries. Per capita
consumption for people aged 65 and older is higher than per capita consumption for
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working-age adult. It is particularly high in Japan, Sweden, and the US. It is
particularly low in South Asia and Latin America.

The role of the government vs. family varies substantially too. [Figure 3] present
the per capita consumption for children and elderly by public vs. private provision,
again divided into four quadrants. Korea and Taiwan stand out with particularly high
private consumption by children because of high education spending. By contrast,
children’s public consumption is particularly high in Slovenia, Japan, Indonesia,
Sweden, and Thailand. Thus, it does not appear to be the level of development
which leads to higher level of public consumption for children, while all East-Asian
countries have higher private consumption for children, again due to high education
spending. Private consumption for children tends to be low for children in many
European countries, but these are balanced by their high public consumption. Per
capita consumption for elderly tends to be higher than that by working-age adults.
Public consumption for elderly is high in all European countries and US while it is
low in Africa, Asia, and Latin American countries. On the other hand, private
consumption is particularly low in Vietnam, Indonesia, and Korea. Again, the level
of private consumption for elderly is low in many European countries compared
with the working population, but these are balanced by their high public
consumption.

[Figure 4] shows the share of public consumption for children and the elderly. In
all European countries and in the US and Japan, their governments provides more
than 60 percent of the consumption for elderly. It is particularly high in Sweden
where the government provides over 75 of the consumption of the elderly.
Governments of Korea, China, and Taiwan provide about 60 percent of consumption
for the elderly. In almost every African and Latin American countries, the public
sector provides a much smaller proportion of elderly consumption. For children the
picture is a little bit more mixed. In most European countries and in the US and
Japan, government consumption is still the dominant form of consumption for
children, accounting over 73 percent of the children’s consumption. However, in
Asia, public consumption accounts for over 77 percent of children’s consumption
for Thailand and Indonesia, while it is lower than 70 percent in Korea, Taiwan, and
China. It might be that the private education consumption is too high in these three
economies. This is also closely related with the low fertility in the region. As
fertility comes down and the number of children diminishes, families and
governments have an opportunity to invest more in each child, trying to enhancing
the productivity of future workers.

Needless to say, these cross country results should be interpreted with caution in
part because the public consumption includes other public consumption such as
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[Figure 3] Per Capita Private Consumption vs. Public Consumption for Children and the
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[Figure 4] Per Capita Share of Public Consumption for Children and the Elderly
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defense, which also varies a lot across countries. Since the NTA allocates the other
consumption evenly amongst population, it may bias the true measure of individual
wellbeing. But it should be also noted that the other consumption is actually a very
small share of consumption especially for developed economies. [Figure 5] presents
the private vs. public health consumption for the elderly which is measured as the
percentage of per capita consumption for people aged 65 and older. The figure
shows the enormous public healthcare consumption for the elderly in many
European countries as well as in Japan and the US, largely due to their long-term
healthcare. Sweden is an extreme case where the publicly provided healthcare
consumption accounts for almost 50 percent of all consumption for people aged 65
and older. In general, the elderly tend to consume much more for publicly provided
healthcare in high-income economies. However, there is wide variation too. For
example, Korea and Brazil are close to India in terms of its importance of publicly
provided healthcare spending for the elderly, but importance of private health
consumption for Korea and Brazil are much less than India.* The same variation

4 The year is 2000 for Korea and 1998 for Taiwan. The healthcare spending has increased very

RRERAS AT /2013, |



[Figure 5] Importance of per Capita Healthcare Consumption for Ages 65 and Older
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Source: National Transfer Accounts Database.

could be found amongst countries in the same region. An elderly Nigerian consumes

much more healthcare than an elderly Kenyan, provided more by the private sector.

Children and the elderly consume more than they produce, so economic
mechanisms are required to shift resources from the surplus working ages to the
deficit ages. The economic system that fulfills this critical need is called the age
reallocation system. Countries differ considerably in the ways that they deal with
age reallocations with important implications on their economies. The next section

describes this in detail.

rapidly for both economies, and hence the picture will be somewhat different now. This issue is

addressed in the next session.
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lll. Economic Resources to Fund Consumption

There are three ways to fund the consumption needs. First the consumption needs
can be met through their own labor income. Second, the consumption needs can be
met through transfers, which involve no explicit quid pro quo. Resources flow from
one party to another either voluntarily in the case of most private transfers or
involuntarily in the case of public transfers. Third, the consumption needs can be
met through asset-based reallocation which rely on inter-temporal exchanges.
Individuals can accumulate personal savings during their working years and rely on
income from it or dispose those assets or savings during retirement. Likewise, if
individuals can borrow to finance their consumption needs, they are relying on asset-
based reallocations to consume more than their current labor income. Governments
play an important role by taxing working-age adults and providing benefits to the
young and the old. Families perform a similar role by using their resources to
support children and often the elderly too.

The main features of the age reallocation system are illustrated in [Figure 6]
which reports per capita net economic flows by age in Korea in 2000. Flows to both
children and the elderly are shown to emphasize that transfers go in both
directions—upward to the elderly and downward to the young. Children depend
mostly on a combination of public and private transfers. The support system for
older adults varies considerably with age in Korea as it does in most countries.
Those 60 and older rely primarily on assets while private transfers are more
important for the very old. Public transfers increase until early 70s but decreases
thereafter. Both private and public transfers are negative for prime age adults
suggesting that they provide more to children and the elderly by paying tax or
through familial transfers. Two features of [Figure 6] are notable. First is the
substantial difference in the composition of transfers to the elderly versus transfers
to young. Per capita private transfers to the young are much more important than per
capita public transfers. For the old, both private and public transfers are important.
The second feature is the importance of assets for the very old people. As we shall
see in the next, however, support systems vary considerably from country to country.
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[Figure 6] Per Capita Net Flows by Age in Korea in 2000
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Labor Income

Labor income in NTA is a broad measure consisting of earnings and benefits
received by employees and the estimated value of the labor of the self-employed,
including unpaid family workers. Individuals younger than 20 do not support
themselves through their labor to any significant degree. However, it is more
important source to meet the consumption needs of the young in poor countries. In
more developed countries, the young tend to invest more in human capital and
realize greater incomes in the future. The picture changes as they enter their 20s.
In Japan, those in their early 20s contribute the least to their own support funding
only half of their consumption, but in their late 20s they are funding all of their
consumption through their labor. Individuals in their 20~24 fund mostly between 50
percent 80 of their consumption through their labor income. Labor income is
especially high relative to consumption among Chinese workers in their 20s, a
feature driven in large part by the high savings rates and low levels of consumption
at all ages in China. Austria is an exception perhaps due to well spread apprentice
systems (Lee and Ogawa 2011). The low percentage in Nigeria is also surprising
which might be in part related with the low productivity of young workers.

Labor income drops below consumption around age 55. Labor income accounts
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<Table 2> Ratio of Labor Income to per Capita Consumption of Children and Elderly

Labor/Consumption 0~19 20~24 65+ 65~74
Austria (2000) 11.79 119.9 20 34
Brazil (1996) 55 46.8 14.7 236
Chile (1997) 55 59.3 18.5 293
China (2002) 10.7 95.6 23.0 26.7
Costa Rica (2004) 6.2 62.0 211 339
Finland (2004) 33 59.1 39 6.4
Germany (2003) 3.2 59.3 24 4.1
Hungary (2005) 0.5 46.7 54 9.8
India (2004) 95 62.9 227 311
Indonesia (2005) 9.0 65.3 411 46.9
Japan (2004) 1.0 50.0 11.2 18.5
Kenya (1994) 4.9 787 276 43.6
Mexico (2004) 7.3 50.3 232 355
Nigeria (2004) 13 19.1 44.8 62.4
Philippines (1999) 6.9 59.0 30.8 46.8
Slovenia (2004) 23 60.8 31 5.8
S. Korea (2000) 48 727 17.7 29.6
Spain (2000) 32 52.9 6.7 124
Sweden (2003) 37 75.2 7.2 16.1
Taiwan (1998) 3.0 64.7 87 14.6
Thailand (2004) 6.9 65.5 134 217
Uruguay (2006) 6.0 85.2 211 35.1
US (2003) 25 60.7 25.1 374

Note: These are synthetic cohort values that are calculated using recent data on survival weights of the United States. Values
are the ratio of the sum of per capita labor income at each single year of age and the sum of per capita consumption at
each single year of age within the age group.

Source: National Transfer Accounts database accessed 1 May 2012.

for mostly 10 to 30 percent of their consumption for the elderly ages 65 and older.
Note that this is not due to their difference in survival rate since this is a synthetic
cohort measure. That is the numbers presented in <Table 2> are free from the
different survival rates across countries. In Korea, they are somewhat high,
compared with other advanced countries. This is not surprising given the very high
labor force participation rates of the elderly in Korea. As Lee and Ogawa (2011)
argue the problem of Korea is that the productivity of the elderly is low in general,
because they are employed in low-productivity sectors, or because they have less

48 BRERS AT / 2013, |



[Figure 7] Private Transfers as a Proportion of the Lifecycle Deficit for Ages 0~19
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Note: These are synthetic cohort values calculated by summing per capita consumption for ages 0 to 19 and dividing by the
sum of the per capita lifecycle deficit for ages 0 to 19.
Source: Lee and Mason (2011). Originally calculated using the National Transfer Accounts Database.

education than young workers, or because they are forced into low-productivity jobs
by mandatory retirement provisions.

Public vs. Private Transfers for Children

In most countries, the gap between consumption and labor income for children is
filled almost entirely by a combination of public and private transfers since children
do not accumulate a lot of assets. [Figure 7] shows the varying importance of public
transfers across countries. Although public transfers to children are high in European
economies, the same is not true in Latin America. This is quite interesting since
public transfers for the elderly are very high in Latin American countries as we will
see in the next section. In a few high-income economies outside of Asia, net public
transfers to children are larger than net private transfers, i.e., the state bears the cost
of children to a greater extent than families do. Two examples are Hungary and
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Austria.” In most rich economies, however, private transfers to children fund more
than half of their lifecycle deficit. In Japan, for example, private transfers cover 52
percent of the cost of raising a child.® In the six European economies in [Figure 7],
private transfers as a percentage of the lifecycle deficit over the childhood years vary
from a low of 40 percent in Hungary to a high of 64 percent in Spain. In Latin
America and in Asia, Japan aside, families bear a higher share of the cost of children,
and the public sector plays a less important role. In Taiwan, private transfers to
children are just under 70 percent of the total resources they require. In India, the
private share is the highest at 83 percent of the total, followed by the Philippines.

Clearly there is a close relationship between development level and the
importance of private transfers. The simple correlation between purchasing power
parity adjusted per capita income and the private transfer share is -0.79. That is, an
increase in per capita income of US$1,000 is associated roughly with a decline in the
share of the deficit funded through private transfers by 0.8 percentage points. Korea
and the US have high private transfers relative to the predicted level. The size of
private transfers to children in Asia is potentially important for a number of reasons.
In some Asian economies, private transfers seem to be substitutes for public
transfers. The per capita consumption of children in India, Indonesia, and
Philippines, is on the low side relative to consumption by adults aged 20~64 while in
China, Korea, and Taiwan private consumption by children is higher relative to
consumption by adults than in any other NTA economy. Moreover, total
consumption by children in these economies tends to be relatively high compared
with others (Tung 2011). An interesting possibility is that the high private transfer
burden in Asia may serve to depress childbearing, which is intuitive. However, a
simple correlation between the total fertility rate and the private transfer proportion
is positive, i.e., high fertility is associated with families bearing a higher share of the
cost of children. Thus, it appears that families bear more the burden of raising
children in a country with high fertility.

Economic Resources for the Old
[Figure 8] shows the relative importance of the three sources of old-age
support—assets, private transfers and public transfers—in Asian, Latin American,

5 Public transfers are broadly measured here and include children’s pro rata share of all public
consumption in addition to education and healthcare spending that is more directly consumed by
children.

6 This is a synthetic cohort value calculated by taking the ratio of the sum of age-specific per capita
net private transfers from ages 0 to 19 to the sum the lifecycle deficit, i.e., consumption less labor
income, from ages 0 to 19.
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[Figure 8] Support Systems for Population Aged 65 and Older
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Note: See [Figure 2].
Source: National Transfer Accounts database accessed 1 July 2011.

and European economies and the US. All indicators are measured as net; transfers
received less transfers made and asset income less savings relative to consumption
in excess of labor income for those 65 and older. The lifecycle deficit, consumption
less labor income, must equal net public transfers plus net private transfers plus
asset-based reallocations; hence, the three components of the support systems must
sum to 100 percent.

There are interesting regional patterns in the support systems. Familial transfers
for old age are much more significant in Asia than in the other economies.
Familial transfers fund about 45 percent of the lifecycle deficit for the elderly in
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Taiwan, one thirds in Thailand, and slightly below 20 percent in China and Korea.
In Japan and the Philippines, however, the elderly provide as much support to their
children and grandchildren as they receive. India and Indonesia are distinctive in that
their net private transfers are negative for those 65 and older. Net familial transfers
are quite small or negative in Europe, Latin America, and the US. In comparison
with Europe and Latin America, the public sector is less important to the elderly in
Asia, except as noted below. In the Philippines and Thailand, for example, net
public transfers are zero, i.e., the elderly pay as much in taxes as they receive in
benefits, while in Indonesia, the elderly pay somewhat more in taxes than they
receive in benefits. None of these economies has large public pension programs or
healthcare systems that target the elderly. In Korea and Taiwan, net public transfers
are funding nearly one third of the lifecycle deficits of the elderly.” Social programs
for the elderly are also similar in their net effect to those found in Mexico or the US,
but they are relatively small in comparison with programs in Europe and South
America. Assets are an important source of support in all Asian economies except
China and Taiwan. In Indonesia and the Philippines, the elderly rely entirely on
assets. Certainly some elderly in those countries depend on familial and public
transfers, but as a group net transfers to the elderly are zero or negative and asset-
based reallocations are equal to or exceed the lifecycle deficit. Thailand’s elderly
also rely heavily on assets.

How support systems are likely to change in the future is a very important
question about which there is relatively limited information. Korea and Taiwan have
both implemented more generous public pension programs. As these programs
mature, net transfers to the elderly are likely to rise. In the absence of pension
reform, these programs will be increasingly difficult to sustain in the face of the
dramatic population aging anticipated in Korea and Taiwan. This issue will be
discussed in more detail in the next section.

7 1t should be noted, however, age profiles of Korean public pension transfers based on 2000 data
show very small inflows of pension transfers to the elderly (ages 60+) simply because 2008 was the
first year of normal benefit disbursement from the National Pension Scheme. Current public
transfers may be different from those in 2000 because the system has changed substantially during
the last few years.
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IV. Public Support

Fiscal Support Ratio

Changes in age structure have a strong effect on public finances due to the age
patterns of public transfer inflows and outflows apparent from the figures presented
above. Miller (2011) calculated the fiscal support ratio to assess the pressures on
fiscal sustainability arising from public transfers. He held age-specific public
transfer inflows and outflows constant while allowing the population age structure to
change in accordance with historical estimates and projections. <Table 3> shows the

<Table 3> Fiscal Support Ratios: 1950~2050

(unit: %)
1950 2000 2020 2030 2040 2050

Austria 106 100 95 87 82 78
Brazil 100 100 94 86 77 69
Chile 95 100 95 86 81 77
China 89 100 97 89 84 82
Costa Rica 89 100 97 91 83 76
Germany 111 100 94 84 79 75
Hungary 106 100 97 93 83 77
India 97 100 102 103 103 102
Indonesia 79 100 106 110 109 108
Japan 91 100 92 87 79 74
Mexico 86 100 102 99 92 86
Philippines 87 100 106 111 114 116
S. Korea 76 100 97 89 83 80
Spain % 100 96 87 78 73
Sweden 115 100 96 90 88 86
Thailand 66 100 104 104 104 104
Uruguay 108 100 100 98 95 90
us 99 100 96 92 90 89
Slovenia 100 100 90 81 75 72
Taiwan 68 100 100 94 85 78

Note: Recalculated based on Miller (2011).
Source: NTA database accessed 1 May 2012
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evolution of the fiscal support ratio for the NTA member countries using the age
profiles of public transfers in the NTA data sets. The effective number of taxpayers
is calculated by weighting the population in each year using the age profile of per
capita taxes paid. The effective number of beneficiaries is calculated using per capita
benefits in the base year to weight the population age distribution. The ratio is set to
100 in the base year of 2010 so that all values are expressed relative to the fiscal
position in 2010. As the population age distribution changes, the fiscal support ratio
increases if the effective number of taxpayers rises relative to the effective number
of beneficiaries and declines if the effective number of taxpayers declines relative to
the effective number of public transfer beneficiaries. The change in the fiscal
support ratio indicates the relative size of the tax hikes or benefit cuts needed to
return to the initial fiscal position.

It is not surprising that the fiscal impact of population aging is projected to be
biggest in Japan. Population aging combined with the current tax and benefit
policies would lead to a 26 percent decline in the fiscal support ratio by 2050 in
Japan. Thus, either taxes must increase, benefits must decrease, deficits must
increase, or some combination of the three must occur. Korea also shows somewhat
smaller but big fiscal impacts with 22 reductions in the fiscal support ratio by 2050.
The danger, of course, is that economies with favorable demographics or a lot of
political pressure will implement generous transfer systems that ultimately prove to
be unsustainable.

Recent Trends in Public Support System of Korea

The problem of using the snapshot for year 2000 Korean data has limited validity
in portraying the current status of the Korean public support system simply because
the system has been changing rapidly. It may therefore be helpful to describe the
recent changes for some public-sector accounts.

Lee and Mason (2012) project the healthcare expenditure for Asian countries.
The assumptions underlying these calculations are such that the shapes of the age
profiles of benefits are fixed over time with their levels but population change over
time and consumption increases at the same rate as the gross domestic product
(GDP). The values for 2008 were the actual expenditures as a percentage of GDP for
each economy. [Figure 9] documents the projected and actual expenditures on
healthcare in China, Japan and Korea from 1995 to 2008. The projections present the
effects of demographic change; hence, the difference between actual and projected
spending can be attributed to factors other than population change such as an
increase in the level of benefits holding GDP constant. In other words, GDP growth
alone should not affect the results because the level of benefits is assumed to be
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[Figure 9] Projected and Actual Publicly Funded Health Expenditures for China, Japan,
and Korea from 1995 to 2008
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Source: Lee and Mason (2012).

constant regardless of changes in GDP or other macroeconomic factors. The results
show that the actual and projected expenditures in Japan were very similar
suggesting that the increase in publicly funded healthcare spending during the period
can be almost entirely explained by the change in population structure. In contrast,
the projected and actual changes for Korea were quite different in that actual
spending increased much more rapidly. For example, about 90% of the change in
publicly funded health expenditures between 1995 (5.7% of GDP) and 2008 (6.7%)
in Japan is explained by change in population structure while the increase in Korea
for the same period (from 1.4% to 3.5%) is almost unrelated to changes in
population age structure.

The rapid growth in government expenditures for the elderly in Korea is
surprising. According to An et al. (2011), the medical insurance benefits rose 15.3%
per annum between 2000 and 2005 and public pension benefits grew by 9%
annually during the same period. This sharp rise during a short time span is
somewhat exceptional. One might argue this change in Korea could be due to year-
specific macroeconomic swings that might have affected specific government
expenditures; however, given that health and pension transfers are much less
affected by short-run macroeconomic swings, the effect is likely due to a more
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fundamental change in the scope of public sector programs. Also I do not see the
political regime is particularly related with this change. Again, this is confirmed by
other sources of information by age for Korea. Specifically, there was a sharp
increase in benefits for those over age 55 owing to increases in public pension and
medical insurance benefits. The sharp rise in public pension benefits for those aged
60~64 reflects a rise in the number of newly entitled national pension benefit
recipients. Higher benefits for those aged 65 and older were mainly due to an
increase in benefits paid out by occupational pensions. Recent changes in medical
insurance policies also substantially raised the medical insurance benefits for the
older age groups. Changes in Korea mirror a growing concern in many countries that
transfer programs will grow extremely rapidly due to increases in the number of
elderly and due to changing patterns of public consumption that are mainly due to
the rapid increase in per capita public transfers to the elderly.

Some other countries increase public transfers to their elderly populations as they
get richer. For example, in 2009, the Chinese government committed itself to
building a universal public pension system in rural areas funded by individual
premiums and government subsidies. Also in China, public health insurance was
available to urban employees in 1998, to rural citizens in 2003, and to urban citizens
in 2007 (Li, Chen, and Jiang 2011). This seems to work so far, given the high
growth of China, but as we can see from recent slowdown of the Chinese economy,
it is quite uncertain if this rapid expansion of public transfers will be feasible in the
future China.

V. Implication for Korea’s Sustained Growth

The elderly in Korea are relying less on their families than they did in the past.
The question is, what strategy should be used to compensate for the decline in this
traditional source of old-age support: developing extensive social welfare systems as
in Europe and parts of Latin America or relying more on accumulating personal
assets as in the Philippines, Thailand, and the US? The strategy must simultaneously
meet both challenges of providing economic security for the elderly and sustaining
economic growth.

One strategy emphasizes capital accumulation. Many of the fundamental insights
were established by Modigliani and Brumberg (1954) and Tobin (1967) who
explored the implications of the economic lifecycle for savings and investment. The
lifecycle has implications for both because the old-age deficit is funded in part by
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asset-based reallocations. Population aging will lead to an increase in the demand for
assets for three reasons. First, to the extent that longer life expectancy leads to
longer retirements, the incentive to accumulate more during the working years will
increase. Second, because fertility is lower, fewer resources may be devoted to
childrearing and more to saving for retirement. The third reason is simply due to age
composition. Older individuals are wealthier than before because they have had
longer to accumulate wealth; hence, a population composed of more old people will
have greater wealth per capita. The strength of the relationship between age structure
and savings depends, however, on the nature of the old-age income support system.
This idea has been explored in many industrialized countries and to a more limited
extent in developing countries. The primary focus has been the possibility that
public transfers will crowd out savings (Feldstein 1974, 1998; Gale 1998; and
Munnell 1974). These and similar studies inform efforts to evaluate existing transfer
systems, to guide the development of new systems, and to anticipate the implications
of alternative reform proposals. Social security reform, in particular, has been the
subject of an enormous amount of research (Feldstein and Samwick 2001, Feldstein
1998, and Krueger and Kubler 2002). Previous studies and the following analysis
show that through this mechanism, changes in age structure can lead to the second
demographic dividend (Mason and Lee 2007), i.e., to higher standards of living that
persist long after the favorable effects of the first dividend have ended. Of course,
the big question of whether increase in savings necessarily leads to productive
investment remains.

Healthcare for the elderly is a large and increasing cost that is often heavily
subsidized by the public sector. Korea has had some advantage so far since the cost
has been kept low. However, this may not be sustainable as the cost of healthcare
will rise due to aging. People may live longer, but there is little evidence that they
live healthier for the extended life. The huge long term care cost observed in many
developed countries might be inevitable. Thus, aging in Korea will eventually lead
to large implicit debts that are shared by taxpayers and the adult children of the
elderly.

A recent analysis by Lee and Mason (2010) showed that the impact of spending
on human capital, such as education, is strong enough to offset the adverse effects of
population aging, but this conclusion depends on the effectiveness of the investment.
The investment response to population aging naturally integrates sustaining
economic growth and providing economic security to the elderly. This is because the

high rate of investment is a consequence of workers saving more for their retirement.

The situation is very different with human capital. Retirees do not own the human
capital in which they have invested; instead it is owned by the children who received
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it. The only way to recoup the investment is through expanded public transfers.
Given current trends in private transfers, it seems unlikely that parents who invest
more in their children will be compensated by old-age support directly from their
children. The compensation is more likely to take the form of public transfers
intermediated by the government. Smaller cohorts of workers would thus pay higher
taxes to support the elderly as compensation for the higher levels of human capital
investment they received. The question is whether the huge education investment is
effective in Korea, leading to an increase in productivity of the economy, which in
turn can cancel out the negative effect of population aging.

The two paths, investing in physical capital and human capital, are not actually
mutually exclusive. Ideally, an approach to sustaining economic growth and
providing economic security would strike the right balance between assets and
public transfers while promoting high rates of human capital investment. Finally,
although this discussion has centered on economic growth and average standards of
living, poverty and inequality are also inextricably linked each other. Although
studies are limited, enriched microeconomic data will shed light on this issue.

VI. Conclusion

Korea is facing fundamental challenges in social policy. The first hurdle is the
challenge of population aging. The second hurdle is the imbalance in the labor
market. The third hurdle is that the traditional familial support for the old has been
rapidly deteriorating. Impacts of changing support systems on other means of
support will be significant. If labor income and familial transfers play a limited role
in the future, Koreans have to rely on accumulating assets or public transfers. Thus,
without any doubt there will a growing demand for more public protection either
due to economic downturn, population aging, or due to political pressure. It is
important to design the public support over the lifecycle effectively and efficiently.
How well Korea tackles these challenges will determine whether the country will be
able to continue to grow.
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ABSTRACT

“Venture firms’ in Korea are the firms who are certified as ‘venture’, whose certification
types are defined by a law (‘Special Law for the Support of Venture Firms’), and therefore
encompass not only the venture capital-financed companies, which are usually regarded as
ventures in USA and European countries, but also other types of firms such as
R&D-intensive firms and the firms with financial guarantee or loans through technology
evaluation (‘technology finance or loan firms’). This paper examines the differences in the
Korean venture firms’ growth between the venture certification types. For the empirical
analysis, this paper uses the lists of venture-certified firms from 1998 to 2010 which are
then linked with their financial data in Korea Enterprises Database (KED). According to the
results of empirical analyses, the companies in the ‘venture capital-financed firms’ type show
greater growth rate in sales and the number of regular employees 3 and 5 years after first
venture certification than the firms in type of ‘technology finance/loan firms’. Moreover, the
newly certified companies in ‘R&D-intensive firms’ type are also showing faster growth than
the ‘technology finance/loan firms’ since 2003 where the venture industry has undergone a
consolidation phase after the blast of so-called ‘IT venture bubble’ in 2001~2002. These
results imply that the so-called ‘venture firms’ in Korea are composed with heterogeneous
firm groups with different characteristics and that the companies selected through market
mechanism (‘venture capital-financed firms’) outperforms the companies selected on the
basis of policy interests (‘technology finance/loan firms’) in terms of the growth in sales and
employment. On the basis of these findings, this paper suggests that the current
venture-support policy should consider the different policy demands of firms across the type
of venture certification more actively and that should refocus the objective of policies on
facilitating venture capital market rather than emphasizing the nominal increase in the
number of venture-certified firms.
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(Table 1) Venture Certification Types and Criteria

Types Certification criteria Certified by | Valid for
Type 1 1. _1 0% .or gregle_r firm's capital are invested by venture— Korea Venture
Venture investing institutions BUSINESS 2 years
capital—financed | 2. Total amounts of investment should be 50 milion KRW or .
: Association
firms greater
1.Firms  should possess firm—affliated R&D  institute
according to the clause 7 of ‘Law for Promotion of
Technology Development’
2. Firms should meet the following criteria according to firm's| KIBO(Korea
age: 0 Technology
Type 2 @ Firms vvitlh 3 years and older: R&D expenditgre during Finange
R&D—intensive the previous four quar.ters should be 50. milion KRW| Corporation)/ 2 vears
fims or greater and the ratio of R&D expenditure to sales| SMBC(Small
shuold be 5~10% or greater and Medium
@ Firms within 3 years: R&D expenditure during the Business
previous four quarters should be 50 milion KRW or| Corporation)
greater (R&D expenditure to sales ratio is not applied)
3. Firms should be evaluated as ‘good” or above in terms of
business plan by evaluating organizations
1. Firms should be evaluated as ‘good’ or above in terms of
technology plan by KIBO or SMBC
2. Firms should receive technology finance (KIBO) or loans
Type 3 (SMBC) as a form of pure credit
3. Finance or loan should be 80 million KRW or greater and
Technology ) ) _ N KIBO/
finance or loan its raﬁo to tptgl fim’s as.setl should be 5% or greater SMBC 2 years
firms ) F\rms within 1 year: Tmanc@T or loan should be 40
milion KRW or greater (rato to total asset is not
applied)
@ Criterion of firm's asset ratio is exempted for the firms
with technology finance of 1 bilion KRW or greater
1. Persons who are preparing for start-up or business
Type 4 ) i
Preparatory registration . , KIBO/ 2 years
venture firms 2. Persons vvh(?se Technology and business plan is SMBC
evaluated as ‘good or above by KIBO or SMBC

Sources: Homepages of Korea Small and Medium Business Administration (SMBA) and KIBO.
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[Figure 1] Growth in the Number of Venture Firms According to Certification Types

(Unit: firms)
25,000 24,645
20,000
15,000
10,000

8,778 7702 7.967

5,000 4

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

B Venture capital~financed firms R&D—intensive firms H New technology firms
M Technology finance firms W Technology loan firms W Preparatory veniture firms
Notes: 1) Since september 2006 following the amendment of ‘Venture Special Law' (June 2006) new

technology firms' are categorized into ‘technology finance firms', ‘technology loan firms' and
‘preparatory venture firms’.
2) Form 2002 to 2005, ‘technology firms’ are included in the category of ‘new technology firms'.
Sources: SMBA's Venture Statistics.

oA AL Qleh, ARAOR 20064 ofF WAIY 47t FE RS WA
g Agol BstE Avelucks &9t BE - thE 719 dhite S 2
2ol 718 Ao B 4 9k,

WA S AHAoR AEedu AHAY BEE hoR S ANEO
A 172 8EIL otk 20104 B AR Lk AR ARAY © §/W o
Aol AA WA71Y 59 90% oS AAska G AOR WARGIChs EF e
5~101 Tgke] 7]gle] 7P 2 HlF(20.1%9)% AAFTL Qe A 104 o] 7]¢]
S% 30% 7PlolE Xt Qe ol Y 2719 719k ohe} ¢fele] A A
= AW |4EE WHSRIAES HFH0R o[ §a QIrks AP Holxrh WX

A 719150 iE9] Fus Awue, uiEe) 1009 ol4F 5001¢ Hgke] 7]¢)
o] 36.4%% 7V 2 WFES AXSAL gtk WA wiE 50009 mlge] Agfm

J

oo

[e]
e
ofy
o
N
jins
o
1o
=
_)&
r o
oft
2
e

T
T
o
i)

Tolth2011, 2. 9 71R).

4l



72

(Table 2) Venture Firms on KOSDAQ

(Unit: firms, %)
Year 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Number of
venture firms | 11,392| 8778 7,702| 7967| 9,732| 12,218 14,015 15401| 18893| 24,645
(A)
Venture firms
in KOSDAQ 353 376 381 369 405 390 335 268 285 295
(B)
B/A (%) 3.1 4.3 49 4.6 4.2 3.2 2.4 1.7 1.5 1.2

Note: Each figure is as of year's end.
Sources: SMBA, Venture Statistics System and KOSDAQ, ‘Venture Index’.
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(Table 3) Comparison of Venture—Certified Firms and KED-Linked Firms

(Unit: firms)
Year Q] Ssl\t/laé'zt'cs by \ﬁrm:‘r:z lrar';zr”?:)d KED—linked firms (B) B/A (%)
1998 2042 1918 1816 947
1999 4,934 4,607 4343 943
2000 8,798 8,571 8,136 949
2001 11,392 11,192 10,816 96,6
2002 8,778 8,629 8,426 976
2003 7.702 7,544 7.432 985
2004 7.967 7,657 7,539 985
2005 9,732 9,430 9,264 982
2006 11,963 11,963 11,776 98.4
2007 13,857 13,857 13,723 99.0
2008 15,369 15,369 15,261 99.3
2009 18,818 18814 18,659 99.2
2010 24531 24505 24308 99.1

Note: ‘Official statistics’ means the number of venture—certified firms as of each year's end according to the Venture
Statistics System of SMBA.
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(Table 4) Venture Firms on KOSPI or KOSDAQ (1998~2007)

Certification type FlrmsK%régA(?()S A e Total venture firms Ratio (%)
Venture capital~financed firms 86 1,566 5.49
R&D—intensive firms 162 2,970 512
Technology finance or loan firms 385 20,539 1.87
Total 623 25,698 2.42
Note: 1) Among the firms identified on the venture certification lists from 1998 to 2007, only KED—linked firms were
considered,

2) Since some firms before 2002 could not be identified by certification type, the numbers of total venture firms are
ot identical with the number of venture firms by official statistics.

3) Firms already on KOSPI or KOSDAQ before 1998 were excluded. Also excluded were the firms who were
abolished from KOSPI or KOSDAQ as of the sampling time of KED (August 2011).
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[Figure 2] Change in Sales of Newly Certified Venture Firms after 3 and 5 Years

(Unit: million KRW)

(1) Venture Capital-Financed Firms
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(2) R&D—Intensive Firms
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(3) Technology Finance or Loan Firms
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Note: 1) There are no data after 5 years for the newly certified firms in 2006 and 2007.
2) Measured in median in order to avoid the effect of a small number of firms with very large
sales.
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[Figure 3] Change in the Number of Regular Employee of Newly Certified Venture Firms
after 3 and 5 Years

(Unit: million KRW)
(1) Venture Capital-Financed Firms
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(2) R&D—Intensive Firms
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Note: 1) There are no data after 5 years for the newly certiied firms in 2006 and 2007.
2) As in the case of sales, measured in median in order to avoid the effect of a small number of firms
with large employees (mean and median of regular employees after 5 years for whole firm sample
is 52 and 27 respectively.)
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(Table 5) Basic Statistics on Variables Included in Models

Variable N Mean S.D. Min Max
Sales R3 20,800 24660 95,0004 100 3178791
(Unit: %)
Sales 15 12.004 ~10,5449 653747 -100 762.0095
(Unit: %)
Emp_R3 8549 9.3955 24,9933 100 280.2953
(Unit: %)
Emp_RS 4518 6.0480 16.7130 ~100 132.9200
(Unit: %)
Venture certification 25789 0.3090 0.6768 0 5
type dummy
Age as of certiication | g 61 5.3206 5.1358 w 72
year
Log sales as of 28,604 109167 6.1663 0 10,6224
certification year
Seoul and Metropolitan 28931 06582 04743 0 '
Area dummy
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(Table 6) Effects on the Probability of IPO among Venture Firms

i Probability of IPO on KOSPI/KOSDAQ
Explanatory variable - —
First venture certification 1998~2007
Certification types (technology finance/loan firms=0)
N ) 0.2703***
Venture capital—financed firms (0.0624)
: o 0.1046™*
R&D—intensive firms (0.0501)
Firm's age 0.0081**
g (0.0036)
Log sales 0.0605™**
J (0.0047)
Seoul and Metropolitan Areas (other regions=0) 011497
P glons= (0.0442)
Industry dummy (others=0)
) 0.1377
Manufacturing (0.1335)
— Services 0.0851
(0.1371)
Certification year dummy Y
—2.4836***
Constant (0.1582)
N 25,401
Log likelihood —2418.0121
Pseudo R 0.1734

Note: *: p0.1, **: p(0.05, ***: p(0.01.
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(Table 7) Effects on the Change in Sales of Venture Firms

Average growth rate of sales
Explanatory variable
3 vyears after certification | 5 years after certification
Certification types
(technology finance/loan firms=0)
— Venture capital—financed firms 254781 6.0788™
P (3.1731) (2.5066)
) o 3.1165 —0.1001
R&D—intensive firms (2.1097) (1.7023)
Fims age —0.2626™* —0.2869**
9 (0.1340) (0.1302)
Log sales —14,7351%* —4.6515%*
9 (0.4330) (0.3959)
Seoul and Metropolitan Areas (other 1.2969 —4,0867**
regions=0) (1.3891) (1.3463)
Industry dummy (others=0)
_ Manufaciurin —5.7973 2.8407
9 (3.6733) (3.6547)
_ Services —21.5739** —15.2144**
(3.8504) (3.7851)
Certification year dummy Y Y
Constant 245 7574%** 7411527
(7.5983) (6.8668)
N 19,436 11,020
R 0.0994 0.0463

Note: *: p0.1, **: p(0.05, **: p(0.01.
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(Table 8) Effects on the Change in Employment of Venture Firms

Average growth rate of the number of regular
Explanatory variable employees
3 years after certification | 5 years after certification
Certification types
(technology finance/loan firms=0)
N ) 1.3859 3.0353***
— Vent — ' ;
enture capital—financed firms (1.5186) (1.1329)
) o —1.5188* —0.4971
— R&D— . .
&D—intensive firms (0.8992) (0.7074)
Firm's age —0.7399*** —0.5152%**
9 (0.0483) (0.0428)
Log sales 0.3333*** 0.2235**
¢ (0.1064) (0.1021)
Seoul and Metropolitan Areas 1.8954%** 1.5254%**
(other regions=0) (0.5803) (0.5415)
Industry dummy (others=0)
— Manufacturin 20977 22791
0 (1.4748) (1.4353)
_ Services 2.0219 0.6971
(1.5985) (1.5450)
Certification year dummy Y Y
Constant 5.4835"* 27217
(2.3520) (2.1633)
N 7,942 4,051
R 0.0375 0.0491

Note: *: p0.1, **: p(0.05, ***: p(0.01.
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{Appendix Table 1) Basic Statistics by Certification Type (1998~2007)

(1) Venture Capital-Financed Firms

Variable N Mean S.D. Min Max
Sales 13 924 40,7976 190,208 ~100 | 3178791
(Unit: %)
Sales RS 761 ~0.2416 84.8361 ~100 699,605
(Unit: %)
Emp_R3 295 11.9557 30,0241 -100 207.2317
(Unit: %)
Emp_RS 233 0.8717 20,3145 100 | 132.9200
(Unit: %)
Age as of certification 1,634 3.0955 3.0939 1 32
Log sales as of certification 1,634 8.2732 7.1221 0 18.5753
Seoul and Metropolitan 1 662 0.5766 03422 0 1
Area dummy
(2) R&D—Intensive Firms
Variable N Mean S.D. Min Max
Sales 13 2389 13.6379 83,6051 ~100 | 937.9753
(Unit: %)
Sales 15 1917 76395 63,5074 ~100 376.272
(Unit: %)
Emp_R3 1.011 85980 242572 ~100 265.9306
(Unit: %)
Emp_RS 724 5.8797 16.8469 -100 103.1786
(Unit: %)
Age as of certification 3,117 48768 43717 1 41
Log sales as of certification 3,117 11.3166 5.9443 0 19.0666
Seoul and Metropolitan 3153 0.7396 0.4389 0 i
Area dummy
HIxEIR S SACR B Wl 4Y 2
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{Appendix Table 1) Continued

(8) Technology Finance/Loan Firms

Variable N Mean S.D. Min Max
Sales 13 16,135 0.7908 86,5671 ~100 | 2511901
(Unit: %)
Sales RS 8,345 -8.8848 62.7417 -100 762.0095
(Unit: %)
Emp_R3 6,637 10.1760 25,0081 -100 280,2953
(Unit: %)
Emp_RS 3,004 6.6814 16.1302 ~100 | 1228807
(Unit: %)
Age as of certification 20,844 5.7522 5.3556 1 72
Log sales as of certification 20,839 11.6133 56987 0 19.5803
Seoul and Melropoitan 20,974 0.6184 0.4858 0 w

Area dummy
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{Appendix Table 2) Effects on the Probability of IPO among Venture Firms (industry specified)

i Probability of IPO on KOSPI/KOSDAQ
Explanatory variable - .
First venture certification 1998~2007
Certification types (technology finance/loan firms=0)
kokk
— Venture capital—financed firms ((? 0253:2)
— R&D-intensive firms <§ 552 fj)
Firm's age 0.0138™*
J (0.0038)
0.0606™**
Log sales (0.0047)
Seoul and Metropolitan Areas (other regions=0) <(§) gfgg
Industry dummy (others=0)
— KSIC 2—digit classification Y
Certification year dummy Y
—2.3461%*
Constant (0.0886)
N 25,129
Log likelihood —2344.4953
Pseudo R’ 0.1967

Note: *: p0.1, **: p(0.05, **: p(0.01.



{Appendix Table 3) Effects on the Change in Sales and Employment of Venture Firms
(industry specified)

98

Average growth rate of the number
_ Average growth rate of sales
Explanatory variable of regular employees
T+3 T+5 T+3 T+5
Certification types
(technology finance/loan
firms=0)
— Venture 23.5207%* 5.2612** 0.3028 2.4661**
capital—financed firms (3.1722) (2.5111) (1.5220) (1.1408)
_ ReD-intensive firms 0.9017 —0.9177 —2.3981%** —0.8891
(2.1220) (1.7191) (0.9067) (0.7179)
Fimm's ace —0.1350 —0.2893** —0,7234*** —0.5163***
o (0.1353) (0.1322) (0.4888) (0.0435)
Log sales —15,1147*** —4.8093*** 0.3415*** 0.1804*
9 (0.4385) (0.4001) (0.1068) (0.1031)
Seoul and Metropolitan 1.1104 —3.3334** 1.5260™** 1.4208**
Areas (other regions=0) (1.4228) (1.3748) (0.5971) (0.5621)
Industry dummy (others=0)
- KSIC{ ,H‘g” v v v v
classification
Certification year dummy Y Y Y Y
Constant 251.236™* 76.2294** 5.8323** 3.5883*
(7.6447) (6.9021) (2.3514) (2.1723)
N 19,436 11,020 7,942 4,051
R’ 0.1073 0.0541 0.0470 0.0588

Note: *: p0.1, **: p(0.05, ***:
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{Appendix Table 4) Effects on the Probability of IPO among Venture Firms
(separated by certification year 2002)

Explanatory variable

Probability of IPO on KOSPI or KOSDAQ

First venture certification

First venture certification

1998~2002 2003~2007
Certification types (technology finance/
loan firms=0)
— Venture capita—financed firms 0.1886™ 1.0970"
P (0.0856) (0.1911)
: ) ) 0.0585 0.3283**
— R&D-intensive firms (0.0537) (0.1331)
Fimm's ace 0.0087** 0.0039
o (0.0040) (0.0085)
Log sales 0.0575%* 0.0936™**
9 (0.0048) (0.0191)
Seoul and Metropolitan Areas 0.1163** 0.1213
(other regions=0) (0.0498) (0.0982)
Industry dummy (others=0)
— Manufacturin 0.1019 0.2462
¢ (0.1486) (0.3251)
_ Services 0.0718 0.1216
(0.1523) (0.3359)
Certification year dummy Y Y
Constant —2.3913*** —3.7990***
(0.1719) (0.4321)
N 11,120 14,281
Log likelihood —2012.7128 —393.7944
Pseudo R’ 0.0809 0.1401

Note: *: p0.1, **: p(0.05, ***: p(0.01
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{Appendix Table 5) Effects on the Change in Sales and Employment of Venture Firms

(separated by certification year 2002)

(1) Sales Growth

First venture certification

First venture certification

Explanatory variable 1998~2002 2003~2007
T+3 T+5 T+3 T+5
Certification types
(technology finance/loan
firms=0)
— Venture 22.2852%** 5.0477* 30,4177 10.8927
capital—financed firms (4.0121) (2.6651) (7.5576) (9.6233)
_ ReD-intensive firms —1.8783 —2.0325 10.5588*** 51173
(3.0461) (2.0000) (3.0931) (8.3075)
Firm's age 0.1029 —0.2981* —0.4388*** —0.1850
9 (0.2505) (0.1616) (0.1480) (0.2194)
Log sales —21.1660*** —6.2469*** —0.3359** —1.4612**
0 (0.7480) (0.4925) (0.5092) (0.6645)
Seoul and Metropolitan 3.9874 —4.2467* —0.2252 —3.8493*
Areas (other regions=0) (2.6543) (1.7367) (1.5143) (2.1082)
Industry dummy (others=0)
_ Manutaciurin —1.3107 47674 —6.3885* 0.8928
9 (7.4603) (4.8216) (3.8775) (5.5248)
_ Services —18.3180** —14.7173*** —20.5863*** —14.0393**
© (7.6890) (4.9759) (4.1165) (5.7592)
Certification year dummy Y Y Y Y
Constant 334.0912%** 97.1879*** 5.8323** 16.5969
(12.9951) (8.5247) (2.3514) (10.8245)
N 7,880 7,132 11556 3,888
R? 0.1225 0.0502 0.0550 0.0262

Note: *: p0.1, **: p0.05, **:

SRR /2013, |
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{Appendix Table 5) Continued

(2) Employment Growth

First venture certification

First venture certification

Explanatory variable 1998~2002 2003~2007
T+3 T+5 T+3 T+5
Certification types
(technology finance/loan
firms=0)
— Venture 1.1021 5.0477* 30,4177 10.8927
capital~financed firms (1.6004) (2.6651) (7.5576) (9.6233)
 ReD-mengve fims | 04349 —2,0325 10,5588 5.1173
(1.0336) (2.0000) (3.0931) (3.3075)
Firm's age 0.1029 —0.2981* —0.4388*** —0.1850
9 (0.2505) 0.1616) (0.1480) (0.2194)

L I —21.1660*** —6.2469*** —0,3359%** —1.4612**
09 Saes (0.7480) (0.4925) (0.5092) (0.6645)
Seoul and Metropolitan 3.9874 —4.2467* —0.2252 —3.8493*

Areas (other regions=0) (2.6543) (1.7367) (1.5143) (2.1082)
Industry dummy (others=0)
_ Manutacturin —1.3107 47674 —6.3885* 0.8928
ulacturing (7.4603) (4.8216) (38775) (5.5248)
_ Services —18.3180** —14.7173* —20.5863*** —14.0393**
er (7.6890) (4.9759) (4.1165) (5.7592)
Certification year dummy Y Y Y Y
Constant 334.0912*** 97.1879™** 5.8323** 16.5969
(12.9951) (8.5247) (2.3514) (10.8245)
N 7,880 7,132 11556 3,888
R’ 0.1225 0.0502 0.0550 0.0262
Note: *: p0.1, **: p(0.05, ***: p(0.01.
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ABSTRACT

This paper provides consistent understanding between the economic rationale of the
‘efficiency’ and ‘failing firm’ defenses and the conditions that the defenses require in the
merger assessment process, focusing on two main concepts, ‘enhancing competition’ and
‘counterfactual’. This paper states that the economic rationale of the ‘efficiency’ defense
rests on the effect of enhancing competition rather than on the improvement of efficiency
itself. Regarding the ‘failing firm’ defense, the rationale is stated that competition would not
deteriorate even when the merger proceeds compared to the counterfactual where it is
prohibited. This understanding reflects not only recent international discussion but also the
merger guidelines of advanced competition authorities. It also consistently explains the
requirements of the defenses. Finally, this paper includes some comments on the Merger
Review Guideline of Korea for its improvement based on various domestic merger cases.
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F(201)= H2HA FHoA e FAIE HRHA, S o] "I o] S5
Aol nAl= el wARle] ST 7 Ade] ddjdo® g Al Wil
At &7 =wolks AP He wMbrIde] B F8/ (competitive importance)’
olgh= A WA o] ZAIE MEA =gt

a4 9 7Y 2AIE BElste] 22 SA1d =95 F ARtk Sle i
International Competition Network(ICN)9] 7]1423%+ 2 15(The Merger Working
Group)©| W3ESt ION Merger Guidelines Workbook50] T Al o|t}, o] BHilA= Z1=9]
AR W I k5ol Holalel, 2] 1A slo|EellEo] T gl T
3 T2 FAIS tgt BAISH 24 9 o4 widES AlAIF R AEgh Aolrtk6

I. A& 2juj

$213)(2007)= TA| Y] 3o AZdo] A& dhHolel= Ao] AujA Asfetal Wk itk =, o]
smqo] AT Ao 7 7|gATre] AR @t dist 2AR= o o)Al & Way
gk,

5 ICN The Merger Working Group(2006).
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W o2 it BAZIEE dell ol dET B 2 BA el Akt
oje} o] a4 P HAAAIL Ao 2HZ o] 4T A e
AAAEaToA e} Zol &E&A BIE WEa M (unilateral effect)ﬁ} Hza}t
(coordinated effect)®] Mo & JLE3Lo] S 4= QIr) 9 7|P92ee] AAAIH =
d=avh= o F 7ol (A W oer AAVIAEY EA e Etehal) YRR
HE WA S 7RI Els &felnt, oleeh ThEavte] wWigtol aesd 8
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24 FOEIE AR Swe nlg o] ohet 404 Zuie] 34 Frjo) YeiE 7h

8 ICN(2006), p.61, “Efficiencies may increase rivalry in the market so that no adverse
competitive effects would result from a merger, For example, this could happen where two of
the smaller firms in a market gain such efficiencies through merger that they can exert
greater competitive pressure on larger competition,”
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Qo] e g oA o ZAE ARATETNES AYst= ARG 0= (theories
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Qe Aotk LA ] 2AZ AMA I} OM 58 S AAleIA 2=
- 9jek e dne AMY ofHA A

L. 224 2| thy | F
HE k] 7194 Thol=ERloAE 7|gAdeR QI8 agsdo] wAsH k=
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HoZ oA} 1t ZFto] o|y3t QRS F8A dHo| 84 11 X]—X{]Eq- ago

2 Q3] WAt AAA e 2AUTH: 919 Agu ATETh2 HRY 1 A
7h A DAY B9l NABTOR Qo) FF PAIel vlg EEHol ek

A% 2 AARA o] A7 F 4 glon, BEYoR Qs wske AYATE
a

Wt A TATL B Aol 714 Sk SO i FA FrjEIE ek 4 9)

10 ICN(2006), p.62, “While efficiencies are typically more relevant for the assessment of
unilateral effects, there are some situations where they might also play a role in the
assessment of coordinated effects, In this context marginal cost reductions may make
coordination less likely or effective by enhancing the incentive of a maverick to lower price or
by engendering disharmony among competitors through increasing cost asymmetry.”

1M of= 7|IAF AL Al SETIY BebrFo] aula o] S ojujsith, £ 5 ko] 27}
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16 CC and OFT(2010), CC2/OFT1254.

17 DOJ and FTC(2010).

18 DOJ and FTC(2010), p.1, “Most merger analysis is necessarily predictive, requiring an assessment
of what will likely happen if a merger proceeds as compared to what will likely happen if it
does not,”

SRR /2013, |



M3k olf7h gl @ AlsRere] ahgel WA Zbs Al et B
A 9k Aok of Wt skl Auitke] slo|=etelne WAl AFE s
o}, Aeke] sfolelele Asete] 71 AR OR WA HEA

g Rse B S0 W 9ol Tl AAARanet vae el Ht ae
oN A CRH, A3AeLe] 7| ATOR WAISHE T ATOl THe) T S04
QUSR] ekan girk. TE of7]eld Wak AsAeke] | Ae B 719 Aol

A2 AL FdEldor 7igEE ok 71923 alternative merger proposals

L
_O|L
rir
pav)
flo
o
oft

ol
ol

o afl 3O

fto

that could be reasonably expected to proceed if the potential orders were made)
ThS oufgitt witf= weld, wds] AT 4 e the AlBxete] VdEAde R
Fal 71dEdFe aede EAY 5 ot steete gel e ' SAd0) |

A=A o

- w4
2. 71U Y
7t BHA 24 H 24

Tt 7HsA0] =& 719 HRAA HellA ofn] &fu] Ql=(significant) <=2 774
2 %8/ (competitive importance)= 7FAA] ¢b= -97F Wk, webA ofE 7|0 o]
23t 719S EstAl & wio= sl 71g Aol AAARE 2= A GA H=T,
o] o] Y WS sk =8 olfrolth, oA WelA, sMb7|S Qlpdhe

7192879 A9 g 7198 ol3o] WA Wi Aol i Z1gade] aX1dE
o WAYSh=s FAYSETE U] okS Zlojeks Alo] e AAA A7 Hrt

71988 0] sl 8EA o2 -] WS AAska ol 7|HAT o] HH A
o vlwsk= 71943 AAR] AA & WolA] Azbs B o ZEgt olsi7t 7Hsst
o} WRARAR i AR, TRAPE 3 B T Adbe] e 4l AL 5T 4
U T Hollx AAE ofo] mpEw, ubito] Ukt 7Y sk 719 AT A
oA HEARS Tl 71 Aol %‘ﬂﬂxl 0 AS 7R v =2 SEE EA
b 4= = Adsgol] =t ol=gt
= A% Aot} 20 7y o

__ ro||
L

o S5 719de] A sharste] AgelA EE
A3 s 490} oY Z19ATel seEs

19 Competition Bureau Canada(2004),

7|1EEE FHoIMe §E24 H THTIY

ogt

B ZAIA =iet AN ol

13



114

B90] BRANG ) BAARE 2A) hEA] oA Bk ol a1 7199 ABH F8
Jol ofu] 7] SkE Aolly] WRoltt, o] 2 A ShF 7hsAe] L 719
2 Qs V1Rl FMe] St T, oi7|oA T o] Q1
7] %t 0 % Sk AAswA BEEn %, S 719le] kit Aol ot 4
A FRAL A gtk AR, Tl T ST 719e] SHite] ukstginis
Ape] 95 Aol 6}»}94 a7lo] ek,
e Qgshs 719 AT S EE WAHIRA S 7]¢le] skt
) o] E shte] ZPsAS FHHoR JgE SE gtk 9
A Q571e] o3t 71 g Aol S18EA g A9, A3e) e 719
Al 2 7Fs Ao} olefd AR SHb|¢le] $19] AlghHhe of
o WA Fa4e Wasty ol Fal 71 ABee APATY SHE ol
TAG Sl G Alolekn A2 4 It A3xe] o3t T2 79 Age] AR
AR B Aol oleiet AT ) V19T AAARAe] Hlaslolo} Fitt
=, g9 701;@;;94 shaatato] QIR S 9ol 71QAe] AAARAe] A9
et o Hofok Btk webA] THY o] Q1Y)
e A P P A T P
QAdozA apEh
3, S| ‘ov $e Tefshs E o2 AAE A7 ek ARl Hase

N
R
o
1
N
2
it
i)

O
o,
o
2
rﬁi

Al7149) AARE BEAF AAA o7 E4&T 7ReAo] gled|(not economically viable),
o] 7]o] ttE 7I%del sl FHE Aol dAT 5e4 maof o8 &% 714

183 4= 9/ Bk Wb SRS WXTORN Y 714 Aite] Fgat

Avpachs 719 2% o8 o2 BA ol EHFES sk Zlo] o b Aolet
Te7h S e B2 ARE Aol nhR oldE AAA 2A

S| el QIREY] SIg 87 AgAT = a3 /19Tl HeEA

2 79 S Apibo] AAA 8RS RISk Aol ES 4 61 Aoleks

Aol Qg azors apE

Shl, The gold Ak uleh ol i Ste] slolSeleloli: g

e orr mlo

20 of Hol Sle] Fuold AR e TEA PHol BHHE WS AT Aol
A T e Bl
Ase Aow st Aol Yeldolne s 7auo] olsolas] el AAe] Aol A

o] ek,

SRR /2013, |



(failing firm)" & o]&jof ‘WA (failing division) FHHof gt Y& s |=
shed), Z1Ro] S WA TAL T Gt theA e SRR e
A e elH FobR R M,

V. F239 7197 so|c el

B Ao A= Aoz AMANA AdE g4 9 i
o] ARA A9} A ASe 1 4 7tol=alelo] ojE@A| wrE T QxS A
Al8] Awgich olio] &84 9 mly|¢] FuT BT o2 EXHQ 7o et
Yee s Aesich 94 a84ol el Z-aro] slol=aRelo] FAsL gl WES
22 AuRy ooy 72

1. 284

7t o =

=
Aula S|, AR =Y 5ol EAE o Ak AlmAelA At wiek ol o]

Hehs ah Wekg dolgit), o] & ohEat T2 A&lA ¢
: = WAo|2] ZHE F 7ol 4
AL ol B Apakg Agtete] shute] mibAl AL He AS 518

o
ok
F lo
b{t

21 DOJ and FTC(2010), p.29, “Nevertheless, a primary benefit of mergers to the economy is their
potential to generate significant efficiencies and thus enhance the merged firm’s ability and
incentive to compete, which may result in lower prices, improved quality, enhanced service, or
new products,”
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Hlgo] sheer A% S99 HAsE §2lo] FAEAY AR Sa7Ide] ZHet
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2N PaA9Y £E 9 TFsAo] FaEE Ao] 1 wetoleta Ayt

T B4 2ol tha) 03 jolmetele el ol Adsta ok AT
o U1age] HeA TS WAAY|HehE) AokE T Ei AR SH WA
2 7h T o] girkd S 4 gl ARATS Teldh gk, Alsxiere) 7]
gagonE 94 753 BaAY WY ShA ofo] gal BAHeE kot o
o3 e AWE sk itk AAERES JUBE AT B DAIe] Awist
£ AAA practical) HIEWE TR, AAGRE U] o] 24 AFeAT Gk
9 AOFAQl ol TR QR " ofefat A& Ted] ol 24 AN £4)
sk Al3xete] 71 Age] Fal 71 QAT ALY thao] i WIS TASH 2

stk weto s ofsjet,

E ) sjolEekele AAYTOR SolF meAe] Tkl et Z1edae] 2
A Soke FHE BB 4 A i ﬁsms} = ek, a9 s me
o 279} xtrtz# slote] 2717 vmels AL ohth =, WA sote] 248 BE
Ko Fok & B olUjet BRAY] TR} o] HETHE Aok & AL aTEh o HEE
ARG Ak AAA AT BRA T AAEcHe B84 Sk BAAY)E 4
AADE W A F4 Fojo] Qrks Awa ekt g, ul= solseiele
FQagtos Qs Aol 5 Ei el ke Agel B weli mgAo] Ao
QU Tk Awshe, AFS] FAo|t chopye] Az Q) WA /4 &
2o] Aoolw mgA FA) Ik ofsiuicta At

ol nla sjelEekele B4 HaE ATHoR Q4] 48 A9 AYs)

22 DOJ and FTC(2010), p.29, “For example, merger—generated efficiencies may enhance
competition by permitting two ineffective competitors to form a more effective competitor,
e.g., by combining complementary assets.”

23 DOJ and FTC(2010), p.30, “The Agencies credit only those efficiencies likely to be
accomplished with the proposed merger and unlikely to be accomplished in the absence of
either the proposed merger or another means having comparable anticompetitive effects,
These are termed merger—specific efficiencies, Only alternatives that are practical in the
business situation faced by the merging firms are considered in making this determination,
The Agencies do not insist upon a less restrictive alternative that is merely theoretical.”
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gy ave gHeR Fasht Ikl
(verification)o] AFIAS.2 o290 WA A FRe) AN 4 ek A

w3 Qi
Lt EU

EU 7to]=akR1242 7] A (concentration)ol 23] HAYsH= B84 A7t FAA]
iy, 53] AuRte] gk sfoke sk AE aLdste] 7Y é‘% HAE Al olE
BRI Aty &, o] WA= aad avte Qs 7 Yol 4R #H
olol 21737284 (pro—competitively) ¢l 5= & 58 9 {0& AaLAZ]aL oo uwhe}
ol v At e A Y8 (European Commission, ©|s} “$142])7}
a8y 5as 1Ageiet 2 ‘I}E'Jrﬁ EU 7lolEeRRloNE a8&4 FHS fshke A
2 ZAL) 3ol AAALY AE & 4 Stk A& At AAE7] flsliMe Fel
H|Z}o]| A %i‘—’ﬂ‘(beneflts to consumers)e HAYA7]= Zlojojof st

QI3 Aolojok dFal(merger—specific), &Rl0| 7Fsdfok(verifiable) 3}
AH o R Astal Qlck, olegh Zkzke] @) disiAle oh

b

sujgpo] gk B HEA WIS WA A WA /RS Tdatew s
H 5 o] LA Xl (worse off) kotol FThs A, B $IslAE m&Ao
APl FEtlsufficient) HANS 250l (timely) 2012te] Holg WAIAA

Stk

7 QATOR sl WA Ths B F7HEIE S ol g
FOR ) YA B 45 Zue] NgERRI BT A9 FVIYLS AL A

24 Council Regulation (EC) No. 139/2004 of 20 January 2004 on the control of concentration
between undertakings (the EC Merger Guidelines),

25 EU 7fol=gfel A77x, « oo the efficiencies generated by the merger are likely to enhance
the ability and incentive of the merged entity to act pro—competitively for the benefit of
consumers, thereby counter acting the adverse effects on competition which the merger might
otherwise have,”
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sha glek. olefal A4S @A B4 ol FUATOR AT Lula T4 ofaiel
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lehs b wjehe Zolakth chuk ogah Trolsarele 7190

426 01316} el ”J%E o, 9= 7]%*%@ AARA E%*éfi AR o9
oA Aol AR 42 dFEeR R, AR FAT=o] 297
Aol a&A Say F4ol izt SAS AAY wf 270 AEF B 249
Ao A B e v A ik dstolA o] 4] Holof il Ve

e, ke =7he] Tlo|Eelelal B @ slolmellE wed ol 2l

AE7] 3t AR HA G (timely), 7HA(ikely), S+ (sufficiency)dt &7 1 &
&/do] T EF3(merger—specific)o]o|of o] AA=IL Qlct. oigt, o]gjdt 2=
o] &3] ojEeA HEEH=A= A= 7rol=eklof AAIEA] kit Qi

G847 e g TlolEeRle S VIdEd e =R E A e ae4d
TS TA LR AR Hlofl ot ThelEeRle A Al 3w SHT &

SR g, 3w S a2 Al vEEdE § el Al
o =S

3l ol R A AW, AT AN, SRATN AF ANE 27
5o B 94 sRSShehn fok ohul, Al SR At APSHE Tefste] 7
ARg 3 ol bAul el Aol Bt B ENE Foth o

o= 5
gH)g AET= g
So& AR Aufx

o|=gRRlE o2 IRt mEAdo] vl STt ¥l WASH ] Wil I sRvh= &
Hob] olgitky AMRTE 1 9 SN ARelH BRY fFO olFuHel AA
(removal of double marginalization)®} EXFR|H|EAIE] &f|A~(solving the investment

hold—up problem)®= AAI= 3L Qlct,

|
|

(product repositioning or rebranding)7} AA=ETL A=d|, 7}

26 CC and OFT(2010), p.55, 5.7.3. “The Act also enables efficiencies to be taken into account in
the form of relevant customer benefit, These benefits are defined in section 30(1), and are not
limited to efficiencies affecting rivalry, In addition, the statutory definition enables the
Authorities to take into account benefits to customers arising in markets other than where
SLC is found, and benefits to future customers.”
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A HIEHA &K network effect)”} AAIEHTH HEHA
= ARAY o AU s e, AEA HEYT avte] A9 BE 4]
Alof| ofgt A Ak SHAIA 4= Q= whH, IPEA YEYT a7e] A9 A &

vl Al Els FARE e ARRAlE ESlE € 4 vkl XA T 2]

T8 SH 8842 T2 AN WAk AR, AV AiEe] KA
A A9 stz 7H Bk (pricing effect) e}, A4kszo] tiA A= o ARE &B[A7} &
At FFAPA A AEE FUT f1o] S e WA Y&l (one—stop

shopping) &3}7} AAE]aL Qi 27

2. o A

7t ol =

ulst Zjol=atele, ol 7 v1jje] shitel Ausie] 1 Aol WAl HEE:

A AL & 719S 2ok 71dAEe] AR EE SHAIE TheAS 2A kol A
okt SRl o2, o APFEa-E 2 AN 584 (competitive significance)©]

G0 E&(dEh7Ide] T 7Idel FHETete AujaEe] Ak did 719ET
o] FA|ER= Aol gl o WA A= ¢kE Zlo)7] wiolztar ARyt 28

FAZE Ehe 719o] ohiksE A9 1 Rpato] Aol A] ﬂg = T4 Hols
ofx]7] flefiMle thett 22 x7lo] B FEE|ojof ghttal fAsth © 77k Al
A Yof AFZ RS thelx] ¥ A, @ s (Bankruptey Act) Al1e] <A
7149] A A (reorganize)o] A3 olA] & A, @ BAZE == gEct @ FAAE

27 Qo] Fpoli i YN elslel PPARAIS dvic % drel VA ol B
FERFANS] S8 e 719ET ol Tme] A, *“*WHH B3 Bl AR, 4]
B0, QAPRAAS) RaH 52 B R840l THE A9 AT WAL AU WES
o7 e Aty 884 sk 8o g2 = Al 7HA, A 7198 B9 584
T, 24 AE ThsE 584 Y AR e T4 7)ol ot dd Fol arefEt
28 DOJ and FTC(2010), p.32, Notw1thstanding the analysis above, a merger is not likely to
enhance market power if imminent failure, as defined below, of one of the merging firms

o o,

l=°

s o)

ol

would cause the assets of that firm to exit the relevant market, This is an extreme instance
of the more general circumstance in which the competitive significance of one of the merging
firms is declining: the projected market share and significance of the exiting firm is zero. If
the relevant assets would otherwise exit the market, customers are not worse off after the
merger than they would have been had the merger been enjoined.”
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EU 7to|=giRle b7 S skl vk EU 7heol=aiqle AR
wA7E e 71 EgAREtE o AV T st dtele 71dd Aeole &

7|g948%te] F5A (common market)¥t & 7HsEHA| ofFE {37 AAgTh
Arggich, g 1A 71EA a2zl & WAsks AR FETL el
o R Qe ez Aoltal & 4= §lojof gth= Aoltt, Ol"ﬂ?ﬂ G
o Z1dagde] WskA] gote ARG Aol U o FESHE 9ol

29 DOJ and FTC(2010), p.32, “it has made unsuccessful good—faith efforts to elicit reasonable
alternative offers that would keep its tangible asset and intangible assets in the relevant
market and pose a less severe danger to competition than does the proposed merger,”

30 DOJ and FTC(2010), p.32, “applying cost allocation rules that reflect true economic costs, the
division has a persistently negative cash flow on an operating basis, and such negative cash
flow is not economically justified for the firm by benefits such as added sales in
complementary markets or enhanced customer goodwill”
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31 EU 7lol=gfe]l A|89Z, “The basic requirement is that the deterioration of the competitive
structure that follows the merger cannot be said to be caused by the merger, This will arise
where the competitive structure of the market would deteriorate to at least the same extent
in the absence of the merger.”

32 OFT, “Mergers: Substantive Assessment Guidance,” OFT516, 2003, sec. 4.36, pp.34~36.

33 OFT, “Restatement of OFT's Position Regarding Acquisitions of ‘Failing Firms’,” OFT1047,
2008,
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This paper outlines the findings of a model of plea bargaining with multiple defendants, in
which a prosecutor makes plea offer sequentially. It is shown that plea discount can be
minimized with sequential offers and that not all of defendants shall be induced to plead
guilty. By allowing sequential offer, a prosecutor has more power in the plea bargaining,
which may increase social welfare by giving appropriate level of punishment to the guilty.
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|. Introduction

A plea bargaining is a deal offered by a prosecutor as an incentive for a
defendant or defendants to plead guilty. Plea bargaining agreement has been
practiced in the United States since several hundred years. Although estimates vary,
95% of criminal cases were resolved by plea bargaining in United States.' Yet, the
wide use of plea bargaining is not without criticism. Skeptics of plea bargaining
argue that the criminal justice system has been too soft on criminals by allowing for
less sentence in exchange for a guilty plea.

Introduction of plea bargaining system aims to gain more information about the
crime by allowing plea discounts to the defendant(s). So the main objective of plea
bargaining is information-gathering effect, although the plea bargaining system is
going to save trial cost borne by prosecutors. However, to induce the defendant(s) to
plead guilty, a prosecutor shall offer lenient penalty in the plea offer, which tends to
decrease the social welfare.” Moreover, plea bargaining could be unfair when a plea
bargain gives the most culpable defendant the lowest penalty.’” However, previous
works have focused primarily on analyzing possibility of unfair settlement so far,’
and the first and main disadvantage of plea bargaining, leniency to the guilty was not
thoroughly analyzed.

This paper tries to support plea bargaining system by providing method to
minimize disadvantages in theoretical model. In section 2, a model of multiple
defendants is introduced. Section 3 describes the effect of sequential offer by a
prosecutor, and tries to characterize an equilibrium. Section 4 includes concluding
remarks as well as points for discussion.

1 See US Department of Justice (2000).

2 1 followed Adelstein and Miceli (2001) in that punishing truly guilty defendants is directly linked
to social benefits. So less severe punishment imposed on the guilty implies less social welfare, if
trial cost is ignored.

3 Kobayashi (1992) tried to explain unfair plea bargains.

4 For example, Kobayashi (1992) and Kim (2009).
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Il. Model

In this section, I consider plea bargaining model which was employed by Kim
(2009). A prosecutor (P) has accused two codefendants (D;,i = 1,2), who jointly
committed a crime. The sanctions need proof of their guilt at formal trial, while it is
common knowledge that they jointly committed the crime.

If the defendants go to the formal trial, each defendant i is expected to be
sentenced of s; (>0) when he is convicted as guilty. Without loss of generality, let’s
assume that s; = s,. The probability of conviction is set to g if there is no
testimony from defendant(s) via plea bargaining. Here, g is strictly less than 1, as
there is probability of acquittal after formal trial. Defendants may accept the plea
offer with reduced sentences by the prosecutor. It is assumed that the defendant
pleading guilty has to testify against the other defendant.

The sequence of movement in the model is as follows. First, P makes plea
offers b; € B = [0, 0] to each defendant D;. It was assumed in previous literature
that the prosecutor is able to make only simultaneous plea offers to both of the
defendants.” In the present paper, rather, I assume that the prosecutor can approach
defendants to make plea offer one by one. Then, D; decides whether to accept or
reject the offer. If the first defendant D; who P makes plea offer accepts the offer,
he is sentenced to b; at court with certainty. Also if D; testifies against D; via
plea bargaining, D; will be convicted with probability q'(> q) when D; moves to
the formal trial. For simplicity of analysis, let q" = 1. If he rejects the offer, then he
goes to the formal trial. After knowing decision of the first defendant on plead, the
prosecutor can choose to make plea offer to the second defendant, or she can just
move the case to the formal trial without more plea bargaining.

It is assumed that D; minimizes his expected sentence, and that P maximizes
the penalties’ on the defendants. As it is common knowledge that both defendants
committed a crime, the prosecutor who is representative of society tries to penalize
the defendants by appropriate sentence. I assume that s; is the appropriate level of
penalty given D;'s crime committal. So the objective of P is to maximize the

5 For example, Kobayashi (1992), Bar-Gill and Ben-Shahar (2009) and Kim (2009).

6 This penalty-maximizing assumption was employed by Kobayashi (1992) and is equivalent to the
special case of Kim (2009) with risk-neutral prosecutor. Kim (2009) considered risk-attitude of
prosecutor for equilibrium selection among multiple equilibria. The present paper can be extended
along with consideration of risk-attitude, but the main result does not change.
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probability of sentences while holding the level of sentences as high as possible.

The strategy of P is defined by op = (b, b4, b,) € B X B X B. Here, b,, is
the plea offer to D, when D; accepted the offer by, and b,, is the offer when D,
rejected the offer. Note that b,, and b,, need be not necessarily different. Also P
can choose not to make plea offer to D, if D; accepted the offer b;. This can be
the case where b,, is set to be sufficiently high, or specifically be greater than
q-Sss.

In my model, the strategy of D; is defined by o0,: B X B X B — A where
A= {d \ accept, reject}. The strategy of D, is defined by 0,: H X B - A where
A= {d \ accept,reject} and H is the history information set, which contains the
decision of D;. Lastly, in order to focus on strategic aspect of a plea bargaining,
trial cost is set to be zero.

lll. Equilibrium with Sequential Plea Bargaining

The model with simultaneous offers has a unique equilibrium in which P offers
(51,9,S,) and both of the offers are accepted by defendants,” under joint
negotiations.® The equilibrium is illustrated as E in [Figure 1].

[Figure 1] Equilibrium with Sequential Offers

b,
EI
S) dcccsccsenee—————— e -—P—= _—
E
QS r-——mmmmmmm s ‘.
: §
qsy S1 by

7 It is assumed that a tie in payoffs is resolved in favor of acceptance of plea offer.
8 In fact, this is true only when s; > s,. If s; = 55, (51,9 * S,) and (q - s, S») are equilibrium offers
and both of the offers are accepted. See Kim (2009) for details.
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Now let’s characterize the equilibrium with sequential offers. First, plea offer to
the second defendant is considered. There are two possible cases to the second
defendant; one in which the first defendant accepts the offer with b;, and the other
in which the first one rejects. If D; already decided to accept the offer, D, will
accept the offer if and only if b,, < s,. If D; rejects the offer, then D, will accept
the offer if and only if by, < q-s,. Thus, the decision of D, depends on the
history information. Then the following result is easily derived.

Lemma 1 P chooses the offer to D, as (byg, byy) = (k,q - s3), where k > s,.

Proof When D; accepts the offer and chooses to testify against D,, in the formal
trial D, will be convicted with s, for sure. Then, P has no incentive to
offer b,, less than s,. Note that if b,, > s,, then it is virtually identical
to the case where P does not make offer to D,. When D; rejects the offer,
P has two feasible options; to make D, accept b,,., or to make D, reject
b,,. In the case where D, as well as D; rejects plea offers, then the
expected penalties on the defendants are q - (s; +s3). If P offers the
maximum acceptable sentence q s, to D,, conditional on the testimony
against D, then the expected penalties on the defendants will be (s; +
g-s2. Thus, she prefers offering 427=g-s2. m

Given the offer to D,, the offer to D; is analyzed. If the first defendant accepts
the offer, then the penalty on him is b;. If he rejects the offer, the penalty becomes
sy as D, is going to accept the offer of by, = q - s,. So D; will accept the offer if
and only if b; < s;. Then the following result is immediate.

Lemma 2 P chooses the offerto D; as by < sy.

Proof From the above argument, it is trivial as P is maximizing penalty on the
defendants. m

<Table 1> shows the payoff matrix of defendants, given the prosecutor’s offers
in Lemma 1 and Lemma 2. However, the normal form of the game is somewhat
misleading. As D; moves first and D, moves after that, D; considers his payoff
via forward looking movement of D,. It appears that D;’s (weakly) dominant
strategy is ‘Reject’, but he is going to take ‘Accept’ as D, is going to take ‘Accept’
regardless of D;’s choice.” Now I have the main result in the following proposition.

9 Again, it is assumed that a tie in payoffs is resolved in favor of acceptance of plea offer.
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<Table 1> The Reduced Normal Form

D,
Accept Reject
D, Accept (s1,52) (51,52)
Reject (s1,952) (951, 9s2)

[Figure 2] The Extensive Form (1)

(b1, b2a, bar)

(51 4 52,—51,—52) (51 + 52, —51,—52) (514 qs2,—S1,—qs2) (q(s1 +52), =951, —q57)

Proposition 1 With sequential offers, there exist an equilibrium in which P offers
(b1, byq, byr) = (51,52,9,52) and both of defendants accept sequentially.

Proof From Lemma 1 and Lemma 2, it is shown that the defendants will accept the
offers and have no profitable deviation. For the prosecutor, who has
incentive to maximize penalties on the defendants, she has no profitable
deviation, as the resulting penalties (s; + s;) is the maximum possible
sentence. m

In proposition 1, I consider the equilibrium in which all the defendants accept the
offers and there is no formal trial. The structure of game among the prosecutor and
the defendants is illustrated in [Figure 2]. Unlike <Table 1> in the normal form,
sequence of the model is explicitly described. However, another equilibrium in
which not all of the defendants accept the offers is feasible, which is stated in the
following corollary.

Plea Bargaining as a Mean to Maximum Sentence
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Corollary 1 With sequential offers, there exist an equilibrium in which P offers
(b1, byq, byy) = (51,k,q,s,) where k > s, and only D; accepts the offer.

Proof Similar argument in the proof of proposition 1 holds. And still the
prosecutor, who has incentive to maximize penalties on the defendants, has
no profitable deviation, as the resulting penalties (s; +5;) is the
maximum possible sentence. m

The result of corollary is noteworthy. Note that the equilibrium outcomes from
proposition 1 and corollary 1 is explicitly ‘fair’ in the sense that the defendants will
be punished with deserved sentence. Moreover, fairness of this outcome, which
provides virtually no discount to the defendants, is much stronger than those in Kim
(2009)." The equilibrium is illustrated by E’ in [Figure 1]. This fairness is from
the assumption that the defendants jointly committed the crime, and that possibility
of innocent defendant(s) was ignored.

[Figure 3] illustrates the structure of model, in which the prosecutor makes the
plea offer only to D; in the equilibrium. While P makes a kind of packaged offer
(by,b24, byy) to the defendants at the first stage in the equilibrium in proposition 1,

[Figure 3] The Extensive Form (2)

(51 + 82, —51,—53)

(s1 + qs2,—51,—q52) (q(s1 +52),—q51,—q53)

10 Fairness in Kobayashi (1992) or in Kim (2009) is relative among defendants, while that in the
present paper can be seen as societal justice.
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she can make separate offer to the defendants sequentially. The main result
underscores that utilizing sequential offers can enhance bargaining power of the
prosecutor, to increase penalties on the defendants.

IV. Concluding Remarks

Recently, in Korea, it was announced that the plea bargaining system will be
implemented in 2011."" It was said that this introduction of plea bargaining system
aims to gain more information about the crime by allowing plea discounts to the
defendant(s). So the main object of this policy change is information-gathering
effect, although the plea bargaining system is going to save trial cost borne by
prosecutors. However, to induce the defendant(s) to plead guilty, a prosecutor shall
offer lenient penalty in the plea offer, which tends to decrease the social welfare.

The present paper demonstrates that plea bargaining can be utilized to punish the
guilty at the maximum with sequential offers. The prosecutor, by strategically
timing and targeting her plea offers, can increase the level of expected penalties on
the culprits. Considering cost saving motive, which was refrained from the present
paper, along with information gathering effect is expected to enhance our
understanding of plea bargaining system, [ hope.

11 Public Notice No. 2010-251, Ministry of Justice, Republic of Korea.
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