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| Abstract |

The process of obtaining third-party financing contacts was analyzed via a two-stage game model:
a “signaling game” for the first stage,and a “principal-agent model” for the second stage. The two-stage
game was solved by a process of backward induction.

In the second stage game, the optimal effort level of the energy saving company (ESCO), the optimal
compensation scheme of the energy user, and the optimal payoffs for both parties were derived for
each subgame. The optimal solutions forthe different subgames were then compared with each other.
Our main finding was that if there is some restriction on ESCO's revenue (e.g. a progressive sales
tax) that causes ESCO's revenue toincrease at a decreasing rate, then the optimal sharing ratio is
uniquely determined at a level of strictly less than one under a linear compensation scheme, i.e. a
unique balance exists.

Subgames have a unique equilibrium arrived at separately for each situation,. Within this equilibrium,
energy users accept energy audit proposals from H-type ESCOs with high levels of technology, but
reject proposals from L-type ESCOs with low levels of technology. While L-type ESCOs cannot attain
profits in the third-party financing market, H-type ESCOS can pocket the price differential between L-type
and H-type audit fees. Accordingly, revenues in an H-type ESCO equilibrium increase not only in line
with the technology of the ESCO inquestion, but also faster than in an L-type equilibrium due to more
advanced technology. At the same time, energy users receive some positive payoff by allowing ESCOs
to perform third-party financing tasks within their existing energy system without incurring any extra
costs.

I Keywords | Third-Party Financing, Energy Saving Company(ESCO), Principal-Agent Game,

Pooling Equilibrium,
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ARA} AGaks 2591 1980t = wl=oflAl= oL A -fRR 2ol tigk A=
< Ao 2 A3 Y2 (third-party financing)yH o] 5451+ v}, A3 U=
golgt oh3 Al 714 %XJEE ford = Stk A, 71 = HET 5 7S MXW&
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ANUAA L Y- A=A FAS fsiAe At Aol 2851, of|A|8l&
o] % AIOIA] AAIal o] Yol HlE Exol tigt Al o] ShuEltkn ek
AAEAE B AR g & d=FA] Ak Bl BAR-Ade97E W2 Hold, oy
A7¥2 Wgo] Al Epol tfat gl@iro] Ack of g Qla|A ouix] HepEjst 2
LA IR G ol AeAelsieh 19 2 T Aohadle Jasl) 4 5
et Zlo] AR ExE W v, ARAHUARE Alofsto A 7]E AU A ARGARE Al
% 9 Sl T clol 1G4S E T A o, T oA B el

Al A= T4 D AHAAE BelE s8etemHa dARIEo] ols B Hrot

oA RS oflu A s 3 AR oYzt di7]” A4l 9 7158t oS-
A9 oK 198038 FHE v 2 Ak FAos A, 19804
o SRkoll= FH7HA ZEg o] =gl en, 19909t o]Fofi= oFAlotA oA E tf
=4 oUAHFAR7 o] et ShEise] Hawa gl AAoltth

2 A= 7€ AHA AREARRE ofUAIEFE7Y 7He) HEIT M= ohE AdRelA
ABA A= o] 2 & A oFo] ofFA A d=EA|, 53] AR dZ7| ol tet 22
of A o] FofR|H, B ofd alof| s e-E=AIE AdolES o3t A
A Eek A4 Aok A - old) W HAF 59 A apo] 29A A Y (principal-agent game,
signaling game)o.= REstE, AAA AL ©A 7+ olFo] lejA= backward
induction ¥2jo| ALE= o]f7F AHct. b3S =2 first-order approachE ©]-83}¢
principal-agent game?] #&-& £=&3}1l, o|& HIR SR signaling game?| +3-& =&
stct. 53] forward induction 9122 o]-83sle] 4% (self-enforcing equilibrium)®]
WsbA| £k AL SHsPA Bk niAgo = Ag7iAe) BRI} aokEn Ao
A& Tt

_4

I.= d

o] Aldoll= F el 771 *H(player), & NHAHFHE7| A (energy saving company)
i} 71& Y RAREAZE QU Hl, ZzF ESCO 2 Fef B27|2 ek ESCO: 48k

1) HLOISUM LENO= ARSEl= 00l THol 819901 B0IXI &S &< |0E Jdli= Alsgt
2 HOJ & AIMIgH LHIEES Kohlberg &
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U AUAIEe} 7ol wet HY ) Lg 9| = 71| el o2t sthal 7Pgelt).

71 HEZ w2 +&9 A les Bkl e ESCOOlUJ] Lg2 W2 7le
2] ESCOE A4k Aol M ESCO} F iim o |x|A[de] 7|2 dof FAfEol

QS e AW wash A, BSCOS AR} £l $osshcha e
ESCO= H *= L F 7IAX8 = shtoly, ESCO= Rpilo] B 3elx] ax|ul, F=
ESCO7} 7= @ QA EEt ESCOZF HE Y SHE2 wolH, o] Bed B 7|40
dHA QI

ESCO9| 7} &2 AAATS Aldstz|of oA T2 Bidde AESH ] fl8 44+<=
o] Atz E W= ti7kz FOl o |qAAl ] tisf] ol qA -T2 AAE 21 Alotetct. ot
2hA] F7F Heels ATRE o= ESCOL| Hek(strategy)o] ™, c= &+ (bounded
interval) C=[c, c ol &3t} o] F7bo|| &3l= 242+9] cof ti3f F= ESCO2] oA At
AEE Hrol=o] A (accept; A) E+= AHFSH=(reject; R) F 7}A] =R& 71t} gk Frt
ESCOS| Aloke ARsHA & AlF Al Erbsajna Aele %ol (payoff) (0,0)0.2
BUA ok whd, F7F ESCO9| AjkE: Wrolso]H, ESCOw= Fo ol | x|7]&Ake} T o
U e @*]Eh_—’ I AWE HuAR AAdsto] Fol|A| AlEgtct o v x| Xthof 48 5
= ESCO2] H|-8-2 gi, i=H, Lo|t}. oJ7|71A|7} A HA| dA 2] A, = signaling game©]
=3

ofuiA Aste] Ankm Als e 2 Eeke] 714 WAl et Ae) wE Yue o
k. o, U kel Fol l&Abe Aolalne, o mE AL Fastol Ag
HUAME JESH =Y, F= olvAEere] 72 el sl ESCO2t 79| 5dTt
HEES 2ot "k oA DA, HuA HE Fof F= ofd Ele] ESCOQF A<
skl A=AE EA Hok

HuA HEZ B F, AGRE AESHA |9, Fe v 7 7H] A= 5 shE A9
sHA| ®oh ESCO%F 2 Aloks A ESHAWKE) ok AlfAld diilof A4le] vl-g-o= =}
Alo] BAksh= A@) ol Frh Atz 47| = JEE o]dsto] A3 FAsk= 4
AYE 4714 Bt o] - iEfle] ESCOZRE M= JEE A 23 FARH
o] Fo] ¢¥A9e Rigtal ska. 129, ESCO2] 2+ efjlo] tjslA, ESCO2| 4
c-qi, FO] 42912 Ri-c7} ek

r]o 4o Ho

7
il

3) &, 0l &EE common knowledge!
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shelo] F7h ESCO%} ¥ Aok A As7|2 3t 49, Fiz ESCO0|7| p(o)2rae HAs
STk ARkt o714, st U] Mool Uehie], BARH: pe)s so] 7k
ol ul, Aol HBRARIE, 2, ps) = @ + Bs(a=0, 0=B=1)S L5}
sk o U %] ool siz Fo] 27 @ |zt ouxjulgo] B Beh ESCOSL] Aokstol
A AR SPASE U A 1ohe] Zjo| 2 ARk 2, =B - £ WO 17} BaTE AA 57}
247} =9, Fi= ESCOOI obfA® A28 Hast glon), of 4%, A4 ouulg
t2 ESCO7} 49} ¥ersi) Sieh. ®at Fiz BS Zujsho] BAshA) oi=rh. wheby se[o,
Bl. MARI7L Folx W ESCOL 4ol w2 Ap4le] o< def el 4% acA=[a, a]
£ Augich Fi ESCOY el a% I 4= glom, 1 Aukel sy wadt 4 9)
oha spaatch AA| oA derolo] Fodl s 9 astoll WA HEL o(s: a)oln, of
SEE 4714 BIEAA Qe ek oW ¥ SESIIAE U] oK Ferele] o
SEE EErNsss 2 BA] 915 of BB oMt 23 1nc Arha sbgdc

%9] ESCOS} AokS AAME 79 FOl 5:0] 1z o< epalo] 4] Bhe] i ESCOe
ot Bl oA 18-S WE AT Lk 5 1= spe) -

ESCOL= FR5E|0] mAtgolo] tsto] =122l ghlH(sales tax), 2 x(p(s))S w5t
ok 7Pgalth ESCO?| AlF F49e u(pE)ehl sHY, u(ps): thet dth 3,
u(p(s))= P(s) - X(p(s)): LI X(pE)= pe)°l ekl = (convex)BlE R, u(p(s)1= pls)
of tsle] o (concave)s7] itk ESCO2] oflu A HOpAIA £y, A7, §4) 5-& e

= Ao B B ¥l D(a)Ptal Ak B89k D(a)= aof Histe] @37t
AL0)E 7Hs, B2 gerh wheby iehg) BSCO9| 429 nie ot o] AR

Z, W' = u(pds)) - Di(a) + (c-4).
A27HA] A A9 extensive formO 2 UEYH <9 1>3 gt

4) AlLtOl HOIY Mi=& ESCOQI 01201 Of k== p()0il THoKAM FUEl= o= & ESCOUNE =AMZS it
A2l OI2= ESCOZ 2SS TAD TIE=S 610 SARMH S FO SRES
201 ESCOOI M=01 SR &0t ESCOVt 2Ie SEIM0I Ti= 22, SARE 282
HEH = LBNOZ HHAEANMZAAE AI2 HAMOI AAOIHE O S
= ZX0IM HUXESLNEZVIZEI0N 1 VIS8 Mel= A8 = /IESE SEHEE 5= As E2 20l 2 A8,
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| a2l Aol Holj(extensive form)

I (C'qur R: E c)

(mg, mF)

AFE Hkel Zol, F7F ESCO9| oux et R uAE AESH =W, F= old §39
ESCO2} Aok Al dsHA 2 MRS LA ") of2e ol el <& 1>o4 F7}
A2 AE AEst &, 227 Yel= FO] AR FEH(information set)2 FAo & o4
54 erch. 22 7431 BSCOS) 2 §:30] vlah, el co) mE ol ejel, ESCO7}
AR TS A& 5, vl ADEE S ) @Ae] A9, 2 principal agent game S
3479 (subgame)] ek webA AAARS #RE EFel7] SaiA: backward
induction g2lo]| o]l ESCO2Q| 7} -3 of tiafiA] cqke AAIZ] oS F HA @A 9]
Alell dhet TR 7R T, 2 FW Gk AT R wA S Al det F8E 79
W .

M. 2l -ch2|2l(Principal-Agent) Y

o] A|¢Jol|A Fi= F=2l(principal), ESCO= th]¢l(agent)o] Frt F= ESCOS] HoF 1=
HpE ax WHT 4 AN, =] ARl AR oy doral e #Ek 4 Qi) ofv]
ge) g g2 F29-gi2)¢l AY-E Helglel ESCOe] #et & 71x] AlokzslolA 3
A Fol 7Idole-E FAsh7le HARYRE: p(s) W AHwSeE a8 2e AR
Azt F 717 AlekzAol AR, ESCOR alo Aokl Zoidt 4= Qw2 a17] $J3)
A Aol oA HoRAd b 9 ol it 7]3]u]g-o] ESCOSA HAtw ojof Fhrt

(participation constraint: PC)= 7o, 4] F= A4lo] 7|djsh= whEo] =38 32
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ESCO7} Felohes 7)o S&2e <MEEE ESCOo|A FofoF Iti(incentive
compatibility constraint: ICC)= 7ot}

= AtollA= ESCO2] £t 5l ] o] 7]2lu]g Oof disiA Hold vt 2ol 714
Kisss

741 0i=01i=H, L.

T, HAREE pls) = a + BsstollA FO| 7|tjol SHiekaAle vtk o] A2l
=

max,, , 5 [(1 —ﬁ)/ s¢(s:a)ds—a—-c]
s.t.

/u(oc—i—ﬁs)(b(s:a)ds—l?(a) >0 ..(PO),

a € arg maxa/[/u(a—i—ﬁs)qﬁ(s ca)ds—D(d)+c—q] ...(ICCO)

(PC)&] 79 HA oA F-5271 5= vtk (binding)= 2> A4 $8E =
E]_(Z_Ed/\ﬂal:)

ESCO2] 7|dj=2]e E[n'(p(s), a)letal &1, (ICO)= thaaf o] Lpehd 4= ik

E[n"(p(s), a)] =E[n"(p(s), a)], ¥V a € A

Hef (ICO)E WEA I 8o a7t G495k SARTHd, o2t =8 $=3ofA
(ICOE az AR gho] 00] = ofof gt

f p ()b, (s:a)ds — D(a) =0 ...(ICC")

(ICO)E (IC )i f A= WS first-order approachetil sh= v}, EA4l= (ICO)=
2AE 292 Yt (CC)2 BAS B4 fo HHat oE 47} doe Aol
Mirrlees[10]0] 23]} 2% =2 o] EA|7} XA H o]% wo skxlE5o0] o] EAE 3143517 9
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o weaiois ul, 2 APoIAE Jewitte] HIWWE Wt chaTh o] 7Pt o)
/\_]/
Hs: a) = /Sgb(T: a)dr

a

T

714 2 (1) /@a(s:a)dsﬁ(), /fﬁm(s:a)dSZO Vvre s =
0 0

/ TQ) (s:a)ds= ad) gsiA 271817 LomA 2= 3}H(nonincreasing convex).
0

B B B
2) s¢,(s:a)ds =0, / 5P, (s:a)ds <0. &, / s¢(s:a)dssad) of
0 0

1~

L

o] A
melrh AL

(PC)2} (ICC)of| tjat Lagrangean <5 22} A, n=tal spAL 28 FO| 7|djole =
e} £A| 258 Langrangean R4S TEA =L, o] A4S 571 viAle= a4, a4 B
A, noll tisiAl 4zt mlEshd, 5719 WAL FekA Hok FOl Zldiol& SHiskeAlE
FE) i, FAT= g B oaol i 5skaL, (PO ool -1e wshd, e%e
T A= 255 doe A ¢ 4 9oy weba, Kuhn-Tucker®] Sufficiency
Theoremo]| falo} 57} mlAl<=0] Z@gro] fUalA At

7 Wix4e] HAGES *2 BEE BASIR shah wof P} iekgle] ESCORH Aok
ABWE A, HHgelA FY Zldfel& E[n'¥2 iEk) ESCOQ| ¢ Eln'#li= 212

Zl integration by part2 ©]-831H, 7Hg 238} A] first-order approach”}
o ofux ol FWE 4 ATHEY A,
z

5) Jewitt first-order approachE BHEEAIZ D] Y8 292 Ul JHKIE HEM= dl, 2 =R0IMQt 20| BAlsIF MY
Ol AL JewittQ ORI 22 EOX| &0t 0IIM= MAIGHA &3
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ko3t 2k of7]4, i = H, L.
B = | (5= (s)ols 0 )ds —c.

E[n"#] = ¢ - qi.
L et B oh= HEFY Q] ESCOZF ol | A] Fefr|&o] o $-=3tn &, oA Xth H]-g-o]
HERQIe] 79 o A7 Aadcka 7Hgsict.

7V8 3 qy > q;
1 Ay, A oA HEFY2 LERIETE o B2 =08 8]/ "t 5Yst o]
Qa4 LefQIETH= HEFIT Aleksl= Zlo] FolA| o felsittar 7Pt 4412 7hch

3] 317 YallA / (s —p: (s)p(s: a:)dsfgi E, i = H, Lolg}x s}

74 4 E[x'y*] > E[x"*] = EH > EL.

V. MSttM(Signaling) A

2, Felteel AYozRe 7t Br)Ae] ojo] AYEH A

A Tk ok vlmste] Frl of@l MRS e R4S

ESCOS} Aok AAHS A% Fol 4ol 237k Awat uhe} 2k

ESCO®} Aok AAsHA 948 49, Fi ouix] Qehe B o) 5 o x| okl
et AR ARE AR AAle] 27 EAsA Hek 1 4Rt i9o] ESCORYE 27
5 49, Fo| Aokrjol] tfat & o183 RY i = H, Leb1l ah2h Ly srhs Hye| ESCO
7} E 7hA Qe AR ATk BN, LYRths HYo] 4R ol
45He Zlo] Felle o elsicha 714t
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7H4 5 RFH > RFL~

F7} A% Exsh= Aeole AdRrE AEF|oF 522, o]
R" - ¢, i= H, Lo] Ht}

vk, 7} i 9] ESCO%}t Aok A
H, Lo|u =2 t}Sa} 72 4717 #H9-7
EARS H$-2] Fo| =ojo] HUs

1) Ry < EH, R, =EL.

A9l QlolA FY Soje

mﬁ
mlo
o,

COO]—_J__H]' Alofe Adske -5

2) R < EH, R, < BL. %, F7} o]® $39] ESCOSKe Alokg Adsls 4%

3) Ry = EH, R, = EL. &, F7} Oift T°r 7] ESCOSZ}E 7410‘:— AEsHA -
4 R’y = EH, RL <EL. & F

o T
9] 4714 BT A%l SloiA FHS wEIA7| 1A B0l Zkzte] 9o upet oA
of Aol YA, HF #F| -2 FAsh webr, B AT AL
APH A9 A WA A9

signaling | <]
AR5 BB )= St 240 glojAl= ESCOL] 7t
Harsanyi[5]°] W< @lshA €

= (€ <1 dile, <)), S7IA
) = {A c<c

R ¢

[
ol
—~
0o
0|

olH, 0 & o] A2 Bayesian F3o|g} FI}. THek ¢y # ¢ oW, 0 5 HalFF
il

¢
(separating equilibrium), ¢y = ¢ ©] £
2} ko)

S S |
O.‘?—.EJ_E_
7 = O O

& (pooling equilibrium)o]

o}7]A, ¢ F& atoiF ¢ & AY o W& 30 & WAt 49 ESCOL oy %]
At Aok fropso| = 31al, %A o= A9 AR A™SIES 51 sl Al
7N <>(parametric strategy)©]tt.

oleigr olstel A WAl B9, = RY, < BH, RY, = B9 298 248 1. 714
6) Of AMO0|ID AIMIEH BOl= Fundenberg and Tirole &2
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50 oJ5le] RY, < Rfpolmz, the A7} Adsict EL < R < Ry < EH

ESCO7} Hol¥, F= & WA A Aldolx HYzt 2 Aok A AT Zo|t}. wteha|
A A A AdelA 7 HE 9] oA 1ek Aok wopsold, HE 9| 4292 ¢ - qu,
Fo| 5=0l& EH - o7} Hth. ESCO7} L¥o|W, Fi= LEFIZ B Aloke A dshA] gheth.
T, A HA gA AldelA B LEe] ofu Az A)oke wobso|H, Lge] 429
c - qu FO] 42012 R, - o7} ©rh Wk, F7} 3 Wiz TA|ofl 4 ESCO2| MetA|ehe 7 ds}
H, o] AlYL ESCOQ g-&of A gle] =20, 0)o.2 Zur) o] AY-E extensive form
o= Uehyd <1y 2>9 gt

| 2212 M5 es(signaling) Aol SER

(cq,,EH*¢)

(0,0

(c-q.,R{-¢)

(6, 0)

1. w#2]5d(Separating Equilibrium)

olo 4 BHEl v ojHd HelFBUIAE Cuok ¢ XS oRer). net £
2@FolA F7} ol o2 T i, 2= 1 o) ofE §e] ESCORME Aghe
AN S A1 5 e,

ZF BRQJ ] ESCO& wt@ollAf ] Aol =0 0Kt 217 = c

=
=
Aoltk. FFollA i) 529 ¢, - q, i= H, Lo|iL, o]52 &7t & = glomg, ¢
>

FHo| 49| iE ESCOY 4012 008 Wk oF & tehlith webd & = gy,
1

2 q > quolE&, & > &wt Hrh
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Claim 1 ojw3t BedFoA%E ¢ = ¢ < c7} AHdch

Proof ¢ <cnEtil 7PgslAk. el Fi= ESCO9| o qA| Xt A9ke @& Aolok. 1
2}, cn = O BE thg T 7HA] ALl QojA ojmdt mek uhyEkA| ¢
Hojok ht}l: (i) ¢ < &u (i) ¢ >Cn

(i) ¢ <éuEhal SkAk Wik Bt o 52 ¢, olE B9, tat A He 59 ¢
o2 (deviate)stA] E|H, Fi= Fo] =0& AA| =B o]gddt Aolrt. kA o] A +F
o] #olof mHct.

E[ny] = EH - éy = EH - gy > 0.

(i) © = ena spak 22w HPL o] 0% 7] o)A éu < cu < ¢ 7} B
o W2 o o]gd ot} weha o] AL #F o] oo mar).

< >cpPtal 7Pk © > ¢ > cpEhal Sk FiE ot ¢ ol HeolE AukAeke
dolSo] A g Aotk d2W, HES A1) 42018 Z71A17]7] 9JiA coi o|gsi
gk o] S mgolrh

cL < Bt 7F8AL ¢ < ' < ¢ Bk Fi ¢} ¢ ou A9ow ATAeRS
Hrol5el Zlolrk aajd, L B B2 52918 7] $jaijA 'R o]gdt Aojug o]

Z=o|ch.

*

L= <k FPEAL 'y = coluR o] Balgye] Holof mert

2

@}

whebd, o]y Helddol AR Fe HEo AuAoke Wolso|w, Lyo] Agke A4

Claim 2 cy = ¢

Proof ¢y < &g}l 7FA8IA} ¢ < ¢ ' <& 23 AL W, ¢y = ¢ o|HR Fi= cpE
HrobERIck ojuf HE2 o B2 42018 7] lallA] &2 ojgste|al 37| nEc) Tau,
£ ¢ <dolBE ¢ & wolso)x] okert gy, wek B 3 YAJshe EORE ¢
ESA g WolEole F] oS P = 90 E, F= o]gE Aojt. oA Y
golof mmwTt,

E[ty] =EH - ¢ >EH - ¢ > EH - g, > EL -g. > 0.

el

1o
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Ch > Goleka 7PgakAL Fis cird Wobs Aol e, LYL o e o) o)
SIIA Cu olZalth. ol HelRPel o] meHch

Claim 2] elalo] H ejgle] welggdete a2 fdal.

Claim 3 ¢, = R
Proof ¢ < R 2k 714514} Claim 19 284 ¢ < ¢ 0]2& F= L

& AEe Aolth. T, Frh (18 wolSolw o) olgg 98 4 9lv.
B[]l cL=R7-cL>R.-RL=0.

webd, Bz Ro#e] o 8 2 ojgel] Hms meold.
Claim 30| oato] Rimr} =AU 28 ofmet ¢ 5 Lekele] Relgeo] ek,
Proposition 1 (C*H, C*L/ dr(c, ¢))= EelFdolth. & Claim 1, 2, 37} ™3}

Proof (X=F)

Hy o] Beldd Heke qUskut LY ] Bejgd Aghe ¥4:8] W] wjio] 23 7
6] We BelddS 2 9ok wabA, forward induction Y& o]-g3lo] LEFI &
GdeiA AeEd, Redds §9shA =29
olw3t o] §-& QIs)A] F7} ESCOQ| 43S Add 4= ¢iA Hgirka a2, 12w,
F= oY 7k &80 w2 24419 7]djolg uEH - o) + (1 - n)(R'L - )] 0 o]+
785-oll9F ESCO9| AetAts 31-82 Zlojtt. o]27H Fol 7|tolg& o= W= 9
A5z ¢t oS o] AxtHLh ¢ = zEH + (1 - pRL

Proposition 2 ¢ 7} forward induction ¥2-& WEHA7|= L9 F-U3t Bt
golct.

7) 2 OlR= Proposition 29| SHOIM MEE
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Proof Fi= ojm3t Haldgoll 4w ESCO2| #3& 48 4= 9low, ¢ < c 07| &
o, Fi= Riwch 370 22 ofwdt ¢ o] tisjHE ESCOQ| A|ke 7143t} upeha &£
79 Ane zejshe E Fao] Yol RiuHch TAL 28 ofuet v Hyol A=
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HE o] ) AFdolq Rime 371 22 BE o A7 A2e AS 18
SwAy. olejet = AelAl Tot F7h R'umith 7 28 of| o8 wakelw, Fi
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Aofgi}. °l 85 F7F ol®l & sttt Ex)eke F= 2210 oJ¥ {132 ESCORHH
& ZUA] AEEHA] Rt w2hA, Fi= 7ldjole] A7)0l olEsiA A4lef oArads
WA Het o ZAI] olopr|shd, Fe Aljks Wolsd el oA He 2419 Z]tho]
o] 0Xt} 2tod, MetAeks A-S Aol
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iC)

A

7L o
=
1 Xe)
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2, 1> coly, Fu ojd A9o= ATkAelS At

cL< ¢l 7Pk ¢ < ¢ < ¢ gL 8k LELS Bl ¢ s ARk wolEo]
g} 71gsta, 2FAle] 42012 cof met Z71eh] ikl ¢ o' o|gElA Hil o] A
Fo| Aolol| miErh

o] Proposition®]] 2]&}] forward induction ¥2-& TrEA7]= Ee|dd-S that
o] fdstA A Hrt

0 = (C*H, cL dr(c, ©)), Cu=20,cL=2¢,

_ %
dp(c,E)={A c=c*y

my

%
R c=c*,

of et EetF oA HE2 2 qu - qu, LB 92 0, F&J 429> EH -
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2. JGAIY 51 8A19] FEwF (Pooling Equilibrium)

FERFOIAE i = 1018, Frh ojwl o BIATHL FAeE, F 1Al0] o
99| ESCOR 28] A2k Z91AS AP8g & ¢ B 35#FoIe] HY £ 1Y
o FPALS B S Z ¢ = ¢y = 1. 7L BSOS ARARE ADHRE HS vt
WA S olujet BETYE =oldA] ALShR ek Frh REAiehs A st FE
Fol A9 AL 9 0, 002 B slo, ¥ Aotz gstel ¥ WL AT

1A 7 947 wjEolt}.

e

&

AN

Claim 4 ¢ < ¢.

Proof 353 % F7} ESCO2| aA|oke
olwFt FEwFollAE FOl 7|ola-2 HAagh
DHR-C) = 0. 0] FE5AS o Walo] EW, ¢ < ¢E

F7} ESCO9] §3S =2t Aejo]4] ESCO2 AetAorS: Hlol5el A% Fo] 7tjol&
S gow wel Adkgrl ¢ otk wehal, ESCO9 438 wal Algo]A ¢ Rt} ¢
Fo R0 Avrsh AlkE A9, P of| H9ow AHAMe AFE Aol
CE a3 cApol9 BE o Aoz AR 14} Z,

C={clég <c< e

Claim 5 CX Zz3lo] o} CHnonempty).

Proof ¢ = yEH + (1-z)R:0]3, EH >E. > qu = &, R, = EL, q = &0|2&, ¢
> ﬂéL + (1-[1)6L =¢L > 0.
Claim 6 ¢ = ¢.

< ¢c.c < c&a A ¢ < ¢

Proof F7} ESCO®] ZTHAQrS wholSolng, ¢
< c 2t 3 BEA}k F= oA = ESCO2| Ak IJ% drolsolct, 18, ESCO2 & 93
T 159 olE FUAIZIZ] 8l e oldsiag, Motk

Proposition 3 0 = (C*, c, dr(c, )= FE Aot & ceC.
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Proof o7} ZEF&oleta s|EAl. 218 Claim 49 93 ¢ < ¢. ¢ < &olzta 3|
B2t a8 d LY9] o] S HEE LER &Rt W2 =3220] o AEehA] 3
Aotk WabA, ¢ = &

ceCeli 3 Bat CEEE oHdt ¢, 98 Sof & o T4 TR o] C
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Solug, < c. c<cahal 73] HAL ¢ <" < ¢kl FjEAL F= A= ARt
£ dolsy Aojtk. 189, ESCO9| F+ 3 HF 159 oS HE S8l ¢'& oldaA
Hlog msolrt meby, FEwE oA ¢ = colojof gt I#u&E, o = (¢, ¢, di(c,
o) ettt

ol#jgl % B Cof| &8k ot cofl thaiA= Y3t

Claim 594 23} vle} o] & < ¢ o|B& o] AdoALE t}e] ZE730]
A =, Balddo Ao forward induction Y2 0] 85}e] A5t L= 3
< =&3H "ok

Proposition 4 (¢, ¢, di(c, c)), de(c, c) = { é CA 7} forward induction 93]

= WSAT = LTt FstFolth

Proof ¢ 7} Z} EFQ] ESCOQ] FEa MeFolaln sla}f of7]A & <c < ¢.c¢ <c <
¢ ghal 8z ¢ = colBE, ¢ 7} FEAE Aol H7] 9JsjA] Fi= collA] AR Wt
o]l co e A-sfoF Fct aH ¢ = ¢0]7] mlo] L2 402 oAl Qo]
T collM= At doltt. wEkA, S5wtd 2HE 7HY = Be T el oA

o] AE AN Bt

3 =EiEl S A Q3 M2 AYS 1] HA}
F7} ¢& $8ld, Fi= 1 o] HP o 2R E Ugths 2 S4lsH "t webs, Frt
coll A AeAIHS Bl85hH, Fof o2 oF9) gk 7. &,

EH - ¢ >EH - ¢ = EH - zEH - (1-4)R,
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