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Definition 1 (Lease Payment Function)
KEERD U — ZABRREHITIR D L 2 ITEFR S ND.

r(k)=C—-(1-a,)g(k) st. O<a,<a,<--a, <1

g (k) : V—ASHN RS DKFESRD U — AGPEDNEAME
@:UX??Vi?A
C=g0)>gl)>g(2)>-->g(n)=0

DU —ZBTIE, AkY —ZEHREEICE ENTWDITTORME N ZZE L T
WU, A LTESA BIEAL & b2 9 A IS REMITE END5, RUmEA)
BT BHIChI> TUIENEBE LR ) — 2R D b AR A 2R 28 &9
5. V=AM RS DKEHZD Y — ZAEFEONEAMENY, k=00 & Z (THHHET
E—HL, kenD LT e FRAIEER) THLHETDH. LienoT,
C=g(0)>gl)>g(2)>>g(n)=0
UNDA/RTASN
Fiz, UV —ASHILE BRI OWT X D IRSFOICRED 2 SIEL T, KR
TeDIEETHNEAV NS 72D XD VAT T VI T A ap HF%E LT ZDgl)\fs
DRRENTHRERDA 7Y r—3 3 o BBEET D SWIITEEREEZ R 03—
LOffZE RO DT> UIME N0, SLHTZ0 Lapgh) & fik) EEESHZ
2. BEEHZTHLLTORIIALY 32D
C=f0)>fQ)>f(2)>-->f(n)=0
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FlaX RISV a X MK TH AT Th D, 22T, U —ABHIz
TUTFD LD 7258<.

JLEA

Condition 1
r(k)+r(t)>r(k+t)
srk)+r@t)-r(k+1) >0
SC-—fk)+C—f()-C+ f(k+1)>0
< C—f(k)> f() - f(k+1)

ZTHUTKE LHED ) — AE E R 2 ThifE T2 KV, ki T — A LiE
MWI R RN E N D 2 LA ETRERTHA.
ZZFETTCY—ARHNERTEXI-DT, ZIDEARE EFRT 5.

Definition 2 (Sequentiality)
Let N ={1,2,---n} begiven. A Caalition & € 2" is sequential if

(Va,bea)((3ce N)(a<c<b) >cea)
holds.

Z O E T T ESed RS Z E T D, ZHUE, SREEDZRNTE, Tz
135={234}D L 2 |Zlged DI A BT 5.
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Definition 5 (Maximally Sequential Coalition)

Definition 3 (Length) Given N, let us pick up a coalition S € 2. A sequential subset of S'c S is called a
Given N, the length is the function maximally sequential coalition in Sifforany a € N s..5” U {a} is sequential, and

SU {a}=s" or §°U {a}¢s

[:Seq™” >N st l(a)=a—a+1 holds

where @ denotes the biggest element of & and a is the smallest one in it. For

example, when o ={4,5,6} € Seq", [(ar) =6—4+1=3. We adopt the Definition 6

Given N, the set of players, and for S € 2 N we adopt the following notation:
natural notation Z, for the value of (c).

(8)" =4 {S; = SIS, is maximally sequential}

Definition 4 (Market Value and Restricted Cost Function)

Suppose a set N of players is given. We define fwhich denotes market value of the asset SO, BHESOEHRE, W B BRI AT D, F T

reflected in lease payment as follows; HBIRO &5 ITEFR SN D.

fiImg(l)>R. st C=f0)>fQ)>f(2)>---f(n)=0

. N Definition 7 (Cost Function)
(where C € R")andwedefined d :Seq" — R s, .
d:2" >R st d(S)= D d(S,)
5;e(S)"
d a—C-f(l).
Definition 1TV —REHZCAK) & EFR LT2 L D12, ZOAMIFRD Y —2FHZ R PEHES AT S EERITAN T, e A ARREI I TR L7 U — AT L Y
ZIC, d*EHIRMT BB S L5 EREARINT D LUET D2 & T, BB ZERT 5 U — ARG |0 U —2kooFn

TERLTND. T2exid

d({L28}) =d ({12} +d ({8}) =r(2) +r() =2C —-{/(2) + )}

LDI T, 252 Hi- b &, T A BUFEE & AR OV
MDY — R, PERERE IOV TIIHAE Y — 28 ZAE S S RE LT U — 2Bk
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5.

4. F—LOFEE TRGRR

= OWHIHERN S — N THED L 5 70tk % 3o,
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Proposition 1 (Essentiality)
Inagiven < N;d >,

D dd) > d({NY)

holds under Condition 1. This property is called the essentiality of d, following the

conventional notion of cooperative games.

Lemmal

A cost function d is subadditive. That is,

dS)+dT > dSVU Dforall S,T <2 sn 1= ¢

Lemmal 29 X 912, EABEIISIMEEEZFT20DT, 7Y —20a 7 3kO L
INTFEND.

C(d)={xed:Y x<d(S), Se2"|

-11-

SbIC, TERHAIC L > TNy SO (A A7) 2RO LI ITEFRT .

Proposition 2 (Straight Line Method)
Let us define the payoff vector given by the straight line method as follows:
SL={C/N,CIN,---CI N}.

A F T MV SL 3RSy (imputation) Téh Y, ZZ LI Propositionl (AR
) HIFA s NS
ZDEE, SLIZOWTIROEEEN LY 31,

Theorem 1
The straight line method (SL) is a member of core C(d) of the depreciation game
<N;d >.

5. =L OMER

ZOHITIE, BIIER— LD T EOMRIZOWTEER L2V, 2B,
POV CILERET 5 b DSeq” , 2B ZHIRRAT % & BRI *(S) L osihdora
W, ZHUFRERO—RIEOHR 5 b O TIT 0.

Figure LiZ = 7 O#iHAZ R L7 b O TH 5. BEEAEEE, M ErEORmER L
TRV, BRFEAWET 271 LB L AT ENRIPHICA S TUIUE, Z Ol
AR K-> TEHIC b SN A A7 Za T IZEEND. 2 TaT 05k
HOIH LOFKREEZ THED.

(1) group rationality Z X, = d’ NMEO0),

ieN

® Proposition, Lemma, Theorem  ¢FEAAIZShimogawa and Arata (2013)Z: .
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(2) individual rationality ~ x;, < d *({l}) ,and

(3) coalitional rationality ZieS x, <d “(S).

FT, OEODOREREGENETH DA, ZIUTBMER T & 1 TEREOFEC) & F4F
TR T 5T E Th D Z b, BIEANC > Thleb 3N~ M 47 Th
AU 2 DOOEASEREY, SEEORMMEREED, HEEDY —2A
BIAF CRITAUTIR BN E N LD THD. 3 DODIELHNEIIFRRESD A L3
—DRAERE D AT DR DERET 5 ) — ARG K> TRAET 5 U — 2k
LT CThD, LI bDThS. $7bb, arld, ¥ENY —ATIF <A
L7zZ LT ko Ta A MEHHKI LTz & S5 e 2 IUIER G 152 T2 i
RLTNWDLDOTHS.

e, Figure 22 FIWC EORUTCERL 1, EREEIC X DM EAN 27 L 725
ZEEMERLE D, T, propositionl TR L7 AREMEOXOMRLZnTEISD L LI O
Aat32.

D> A} In>d{N})/n. ()
TARTOUKLT, d {})=C-fQ) THY, i

d{NY)In=Cln=x,Tbs2thb, d {i}) >x, L7 @) OEALH

P29 eV T, Figure 20Formula @) (C/n)x s 13, EREECRImEE L7
B OFSTIE F CORMMEARFHAEZFR LT\ 5. Fomula() C— f(s) 135s
FEETOT LA v—03MlE LTc & S OB RBAEIS) 2R L T\5. EEHMIEE
DL 2RO FAIDERT D L HICTFHEL WD EE, (Cln)xs<C— f(s) 134
PR SIODT, ERAE I IHESIIE LI LT D, T72bbERAIC K
BHIEENIATE CEWAREIZE DTN T aTIZASL & 20 5.
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TERPRBIEEIEO O L S ThAMHESE FIFHE) ORA1E, EED
TS EAEHIROFNREW T TIZADDEI IR ED.
AT, WESFEEC /- CODATEMMERHIC L AT Y 57259, 22
T, WHIOD RN 51 AT~y I vk

FV ={C-g(1),g(1)-g(2),--g(n-1)—g(n)}
LEHT D, b 13V —ASHD RIS 5 kK AFROBEONFEMETH 7. B
BRI TR 72 1001, (1radgThHY, ax 11U A7 FLIT A Thotzl b

#EETHE, C—(-a,)g(s)>C—g(s) ThHHH, V—ARtEOTHEERY

(CNEIEAFEBLL, D OTNEfEY Fomd Z LN TELRBIE, AEMED T
WHY DI CIMIEEI ZIET 2 HES 2 TICAD Z &5,

Z DX D 7RI AT K DIFES ORI FBU TORFHHEIETITZRD HAU T Vgl
0, FIUTENH O & LT, ERRSHHES165(1AS 16) T, FRHBET /L &V
ITENRD BN TS, 2L, BRI OV CERIFICATAME CRHE L7223k L
TIAMEH 2 715 CHh 5% Figure5 29~ & 5 ICHRHEET LY, BiEEEEIC
W UEa TICE b,

L L, AFEMENE S FHRHUGET L, ERHICE > THEX LD A T MR
a7 LD, ThbbLEEORNERREICHERSNDADIE, GREDNIAMEAE1E
a2 L > THETE L LEDATHD.

ZOHF—LOfERIL, EBITHBAFHIOWT LA TX 5. EFRSF YT
Tl BAKMES, EREOWRTEIFEA =N rTREREA el 7o Rp R rTRERE £ Tl
D T DIHESFH A HE LD, [EMATREMEE & 1%, EREOMAME (the value in
use) L IEWRTEHMIAE (the fair value less the cost of disposal) DEWVNE D THDH. 7 —
LORHETIE, Y — AT DAEMME N D B A BRI e
WTUWEDS, AR TILY — AN —IREFER L 0 Ty 7 2 A LT

* 1AS16, paragraph 31.
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WESGE LT, £ 2T — AL bR FESHOIT D BB EN & &
ZHNDTD, —MEFHESAOESFEICIT 5 IEMIEHENIEAN(S) 2R D XL 5 ITESR
T2,
h(s) = FV - costs of disposal paid by general business firm
= g(s) — incremental costs of disposal paid by lessee

Figure 61, IEMTEAMITEED AL » v & & ORFEERARICER LIz b0
Thd. ZOFRENATIZADDNL, —RFESHD Y — AT~ TENY
(ZEHR L Z2TUT 7 B2 WS E (g(s)-hs) DS, U — AN Y — AR ETET %

EXIZFIVBNTWZY 27 TLIT A5 a,g(s) K0/IhEnEXITRbNA.

Figure 7136 FUIES IEMEEEANIAR L VD b\ —ATh 5. 20 L ZRHEOFHE
EMATIZAD OIEIIEAS Y — A3 ) — A BH e L= PEOD

(L—a,)g(s) LvmnexiciEons.

LIk X 0 IEAFHC L DRSS 2T LD, Firb bR ERRE IS
TR SIND DTN 0 IR REDNNEL L 70 D Z EAVRETZ. £z, ZO5MF:
liil- L& LTH, £bE LEEOANIMESEYNHE CX U, oo
FERMN T L70D 2 LIIRFES LRV,

4. HhYIC

ZOSCTI, W17 — 2R A O CBEF OB LD 4 % T3 %
ETNVENER LT, ZOET MBS 127 1%, ¥4 L0 E<AIEH
BT D E AR, BRI, 2N —2EG | 2SI Z 3R
L= Z &2 k% 3 R MEHIDEAFEE S S D IBIIE AL D & 0 7 242925
HLOTHD. HDHWMEAINE L > TEINA Dy SNDEEE FT A A 7T k
ANRaATIZEEND & &, AR CEZOIFEREEORIERRE T AN LT
W5, CHIBTL Tz BRI ERUARCER LR Rk D L B0 Th 5.
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(1) EEEIHICEE SN,
AR B CIE20074E & 0 OB EAVERRIE . AL ENTE. A
BUEO B L AROEF A BRI L35 RSB 5 On 3o At
B8, EFADME LI Fsnd v 1 C— 0> FO)—fk+). 13 %
WENTHT DRI T B Y F BT DT E B B
B. REOEFAOBEN DTS L, EABEOREIZYS Tt L E 25
755,

Q) FERE EEESENSTR SN DM E D IR 5.
(EEBEGRIEZ b2 LPEIEC 5 AR L IR DA T8 <
By LK D ET 2 Chs. AR TEIEREIC A5 SR 2 51 L7eh
TR, B LIS OB b LT & 7255

(@) AEMERES, 1ASI6 TRASNCOAERHIFET /UL, AR EREDAT
it B2 b > CRIETX 5 & X OBFHE SN,

(@) WHAD TR BT SN S L 725

LLED X DI, (GHH7RAER D (ERE) 1 3BAFEORIERRE IR S
5—HT, BEROERREITHRREREARIET 5720) ([GfFEEAS Il
5, TRDbEIHEE T VORISR SNDITIE, EEONEAES SR
o THETERITIUIR DR T. AROET ML, SFHEEIFIETFKIC
HAWHID LW BLEN DEFHEEO S EZ T T2 b DO THh L7120, ZZTH
252 1L, FRHET AORHESTHY, SEHERORIETER OB BT 5
&, FIEBHRFICEIA ST, L) ZEThD. BRI E 13 2 B
ERI-Lz720WERD L, R BEIXZINLOHTZE Ly vb—u, EASZE
HTHL TEEREAMNE] 2 EORESEL TN EWVR L1 THD. ZOHIC
DN, FEHEOMETH D VR DTEAH D,
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Cf(1
c )
AT s
/
f(n-s)
f(s)
0
1 S n
Figurel The core of the game, i.e., d*
C
(b)=c - 1(s)
0

Figure2 SL method

-17 -
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Sinking fund method

Declining balance)

Figure 3 Declining- balance method and sinking fund method

C-9(5)

f(s)=(1-a5)g(s)

Figure 4 Fair value method

18
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as)
(1-a)g(s)

Figure5 Revaluation model

9()
h(s)

(1-a)g(s)
Value in use

Figure 6 The procedure of impairment(1)
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Value in use
(1-a)g(s)
h(s) |

Figure7 The procedure of impairment(2)
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