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Abstract The introduction of ICN, which is a content name-based communication, is widely considered as an
efficient content delivery method due to the expected rapid growth of traffic volume on the Internet today. The
introduction of ICN affects the revenue of each ISP because ISPs exchange transit fees based on the amount of
traffic. Since ICN deployment is based on the decision of each ISP, it is necessary to analyze the impact of ICN
deployment on revenue of each ISP to clarify the potential for ICN deployment. We have analyzed the impact of the
gradual introduction of ICN on the revenue of each ISP in a hierarchical topology structure among ISPs and found
that incentives for Tier 1 ISPs are necessary to promote the introduction of ICN. As a system to provide incentives
for ICN deployment, it would be effective to create a fund by collecting a portion of revenues from ISPs whose
revenues are increasing, and to subsidize ISPs whose revenues are decreasing. It is also necessary to consider the
effect of increased revenue from users due to the effect of reduced latency obtained by efficient delivery through the
introduction of ICN. Therefore, in this paper, we analytically derive the impact of ICN deployment on the revenue
of each ISP in terms of transit cost and revenue from users, assuming a hierarchical AS topology. Then, we use the
cooperative game to find the adjustment fee among ASes given the ICN penetration rate, and derive the change in
revenue due to ICN introduction and adjustment fee, and clarify the diffusion potential of ICN.
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FPTE T F R MREBOPLD & 2T TR, BEiREDORE
BY vy FarysrYRERICKE->TED, YouTube % Netflix
RECRRINZHEEXEE D ODBEME L Vo 7z, KAR, K
BIEDaY 7 Y YEEOTFBESRKE LML TVS. ME»s

FT 74w ZORBREINMTRENS 20, $ENRa YT
VYRS LT, FA—RiBWTarysyYiEFryda
L, av5FyogEFERe LIEBEZITSBHRIERR Y b7 —
2 (ICN: information-centric networking) 23#at T\ 5.

ICN TlE, a2 ¥ 7 ¥ YERITH interest ZIEH L7z =, &
B Er—R3ars oy B TiEET S, O, BERkars
VBN —EZHNTF ¥ v a XN TWBIEEIZIX interest %
EEFIca vy REERET . Zhuckh, AHifERO
TeDDA =N~y FERERL, &D2—FITEWED S D)
Rz ay 5T VEENIREL 2D, BERES Ry h 7 —2
B OREIRHIHIFT X 5. ISP (Internet Service Provider) i3,
A VR =2y NREANOEREERTERT 2720, PV v b
ISP ¥R Z1TRW, BHEISP tD NS 7 4 v 7B T
Yy FEESLDED LTWAD, ICN OFAIZFEN ISP R
DRI T 7 4 v 7DENT 2728, ICN HANE ISP OF|
WICHBERE 2 5. £72 ICN OE A ISP ORE HIkI R
S 720, FEHFRATREWES, ISP X ICN 2EA LR
WrWzb., XoT, ICN OEKA[EEMEZH S 2ICT 2121,
ICN E AT & 54 ISP OFENOEE T 20D 5.

ZHETOISTIE, FEENZ AS (autonomous system) [
D+ RuIEEENRIC, ICN FRFOSHED AS DI %
ST L [6] 9] [10], ICN HADEEMNKENVWL A ¥ 1 D ISP 2
ICN BAZRTIEA YT 4 THRETHZ I EHL D
LD, 4 vty 74 Z7ONGREKRBRTHS. 402V
T4 TERMET 212, PEESEINT 2 ISP 2 680 —H%
BN L THBEED, IEEEAD T % ISP & SHiBhE%
5T eWEMNTHS. 2 TEELIX, MEROABM R
AEEE LTHILNE F v > a XBfE AW THRRSZEH L
72[11]. LU 3EBEMU LD LA 7HEICBT 3 F v > 2 RSB
WIS ATI ARG TH 2. Ehr —sicBI 24
HZINEEE D EE LTE, Yry— LA Evarizy, fio
HEDHSNTWS., Z I THARTIE, Ihbkkig RIERELS
%% ICN OFBE S X7 MTHWIGE DIESIL ) DR %
RTINS T3 5.

LR, 2. BicHESMEITOWTIRR, 3. HiT AS B DINAEZE
{LRZBINCER T 2. ZL T4 BiTHHr —22HWES
HN R ARSOREEEIRREL, 5. HiCREFMFEREZRL,
6. fitehkrirds.

2. MERMG

% ISP OFIISICE 2 2 B2 TN T 57200, AETHEET
% AS B OFEER 72 ISP o kR ua DinEe, SN, &
DETFIUICOWTHIAT 3. 72, £ 1ICABRTHWZZH
TEEDBD.

2.1 A>7rv

MOz y7>yne AS ETRitah, Farsryot
4 R L (Mbytes) TH—¥ L, BEREZERICBVT&Ear T
VY m B —EDMHER ¢, TEREINZLEETS. Karrr
YD ID % qn OBIETE D YT, ¢ PRDIALKEDOEH NI Y
TV, qu DERODANJED RN YT Y DERILERE 35,
UL, Q(m) & gm DRBEIME TS (Q(m) = X710, ¢).
72, 22—V OE%E U;, CP (contents provider) D##E%E
Uy &9 5.

2.2 01 X b+

ISPl b7 >y bEEK% L7z customer ISP 12X LT, H
Sy bY r 7 RiZiinie 7 —RigkL — MSS U7
HNEeEEHET 2. HEO N 7Yy VBT 7T —XEmkL — b
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# 1 Summary of variables

Variable | Semantics
Ay, LyAS D2 —¥F0 o0 AM 7 7 2%
By, LrAS O ¥ v ¥ 2 A&
o LrAS DF v v > a RfR
c 12—F D AS ITKIL D EHEORE
D ARl ay 7>y HEERE
d Fa—FoAMEEa YT vV HETERE
E;, LrAS 7 27t 28 b FHE
e(N,z) | BL z ITh3 2428 N DA
Fur | BE7 0 —2% uphill AIENCY ¥ 2 %58 2 R
Fyr | B 7 m—2% downhill AN Y ¥ 7 %5 5%
gre LiAS O p2c V¥ 78
gF LiAS O c2p V > 7
g’ | LixAS @ p2p U ¥ 2 HK
Grst | 2—¥DLA4¥r, CPHLAYsDLE,
BifE 7 v — D EAIRHEL A Y25 ¢ & 7e BHER
brsk | T=FDBLAYr, CPOBLAYsDLE,
c2p V ¥ 7 &EUE 7 v — 558 B R
Hipn |LgASWEZ—¥H56ar 7Y ETOREAKR Y 7HD n Th S
htn | REARFEL A Y ¢ Tp2p V2% n BREHET 2R
K ASHI P REYEFLDOLA Y
TER(1.08 X 1079)
L HaryrryYyo¥4 R
ayT vy DRI
Ng LAY kD ASHE
Py LiAS 73 ICN ZEHA L T\ 3R
Qa,m | qm DRI
qm BEERICBWT, av 7 vy m BRI B HER
Ry, LiAS DINzE
S BHEY 7ROBMCLE 7 7 ABO LHEE
T HAMo o voy b
TP | B L AS RIS oYy b
TP | & LpAS XIS b STy M E
U1 2 —H ORI
Us CP DOk
1% T—REEL — b
v(N) | 2 N 2 X > TH o 2 RS % R 3R
Wi LipAS KINAEINTWS CP ¥ 2 —F DK
z, L AS IZH L 5 e




V (Mbps) ® 0.75 FIZHFIL T = 100V THLTE 3 [2]
F72, VIETFEEEL - O 3B REL (3], Aloay 7
YYREEERE D 2§52, V=1.08 X 107°LD 273 [6].
ABO v FETE, b7UYy bY Y7 EOMEAID
F— REEL — P DEEHMEICHE D EH T % sum model % 4H
FEL (8], TERATEHESNS.

T = 100(kLD)"™ (1)

2Pl ek=108 X 107> TH 3. £/, % ASITHHOEINE
22— SEHEORE C ZBINT 2 BEL, C KINEL—
PHAERU- AZAB T 7R B LTZITWA I TE3
&9 5.

2.3 ASHE~ROY

ZO0 AS DL 5 L ZDOIBREIR, kT - X RIS
FIUYY FEEBMINT A NI Uy MERE, MEREX
B RWE T ) BRI EEINS. FIC iV A ¥ AS
Mprovider E LTI Yy b —ERERMHEL, LA
Y AS 2% customer & U THfiZ XN Ty b —EX
BERZTS. ML AS o R 2OmMERER TV VI %
provider-to-customer (p2c) V > 27 ¥ FELX, TN AS 225 Rz
& F1Z1d customer-to-provider (c2p) V¥ 7 LR, D% D,
F—D STy VR Y20, =it oTp2c Y7,
Hice o Te2p V22D, —J, bV y FVEDXK
horfrbhiznwe 7 ¥ 76z p2p £ L, U, [FFE
JBD AS BT BRIV LNE 2 BZ\W. p2e DFAE
downhill, c2p ®HME% uphill 53, FLEHEDS p2c V>
7 DHEFRHALTHETELRTO AS DEEEZD AS D
customer cone (CC) & FEX [4].

BHLAY kD AS (LipAS) ¥R Ny LEFRL, &% LpAS O,
Lk+1AS b:j’ﬂ“ﬂ_éiﬁyﬁj p2C ]) ‘/7%&, kalAS b:jﬂ‘“ﬂ_éiﬁyﬁ
c2p VY78, LiAS I3 2 p2p V V7 8%, ZhZh
gre, gif, gt LIERTS. 112, AFTHEET S ASH T
AT EFILERT.

A user @ 1sp
o cp — p2c (c2p)
p2p

1 AS topology model

CAIDA ® Web %4 | [1] TABE ATV AS o F£n
JIETIUTDOZODF—XEZHAWT AS MR Y 2R
oYY =B MR TETIUET 3 [6].
as_rel file : BGP 7 — 7 V& (RouteView) &, AS D
N—T 4 7KV > 1 G (IRR: Internet Routing Registries)
5 2005 FITHEE L7z AS i b Rue o7 — X2 HWT, STk [4]
DIFIET 18,967 D AS BITFIET % 85,136 DV > 2 % p2p,
p2c, c2p D=DIZHE L1=7—&
as2attr file : LFZ ASH MR Y7 —&22HWT, SCHK (5

DITET 19,537 HDE AS DJEM%, Large ISPs, Small ISPs,
Universities, IXPs, NICs, Customers IZ77$E L 727 — &

ETMEDER, LAY K=327kD, FLA4Y kD AS
X, N1 =49, No =2,123, N3 =2,565 %&b, ¢g¥° g7,
giPiE, R2ITELDLDDITKD. & LiASIE, & Liyp1AS
LoficEnEN, YRR g2 /Ng41 TV YODBEIET B
CRET B, kR, R g7/(Nk—1) T, % LiAS M
WZp2p VY IRFET S RET .

3 2 Average number of links of each type from each AS

Layer | ¢;° | ¢ | gi”
T [44041[ 0.00 | 3.27

2 10.14 | 10.16 | 5.72
3 0.00 | 8.40 | 0.46

% LLAS IKINEXNE CP e a—FDERE W, 55, &
LAY EIZBWT, Ny D% AS 13— CP » 22—V %2 IUE
LTWw3dDe L, &CP OfEtary 7 yiants 2 ZkHtR
Y, Ba—FORBERFEEL— b, Kar 7Y OERMER
Zrh g —CThH2 e HET 5.

2.4 Fyvafks

provider AS & customer AS IZXfLTA ¥ & —3 v M2KIZ
NI BEGEE (P U Yy M) RT3 RBELH DL b
ZELETORBEINETS[7. $he7 VY rE8ikE LT
W2 o0 AS MiciE, B, EVWO Sk y 7 HHIERET
HEZETE S0, % AS & p2p HERED AS ITH LT 22E
L7 TORKEINE T 5. —J7T customer AS & provider
ASITH L TR ZILE T 5 2, c2p V> 27 E® downhill J51A)
DLy Z7ENENTEIes, BEELELZWVL. Ly
L, CCADI—H CP DA ¥R —% v hADOEENZ(fET
LEEDRDHD e, ThHD7 KL RIZH LTI provider
ASWIKET 5.

ICNEAASZa Y7 YDx v v ¥ aulf % HEIZHW
T&%. provider AS D5 2p V¥ 7 klio/zaryr ook
¥yvra$bIeT, RELE, provider AS IZ Interest %
XT3k, HEOF Yy vy Yabhbary s Y REET
BIZENTE, bobvl&, 2FHE M7 rYy NEERHIE
T5ZEDAREL D, ZDT= provider AS 2 5Z{E L 7=
YTUVIEF Yy ad b, —HT, customer AS 55 p2c
Vo BEozary Ty, p2p VY Zhs0ars Vg,
FIUYy PERF v v Y2 HFEOHE TR RV 2DF v v
alBv, AR 7YYy VEROBEDIS, &% ASIIL—
TAYTRZBWT, FIUYy VEEZIFENS p2e, bTV
Ty FEDORDEDELD p2p, Ty FEEKIAD c2p,
DERFFCNET X D BN Interest Z#3X3 5. O% bh, CP
POREARKEMLAYETIZc2p VY 20AZREL, HWH
pP2p VY7 ERBRHBLEE, p2c VY 7DAERBEL TI—YA
avrFrVEREETLII L LS.

7z, EL—XDF v v ¥ aZKEL ASHD bR IIZo0n
TIEFERET, av 7Ty UBEPEME LA LAY EDASD
BL—RDF v v a2 RER B, DAREZXS. A—DLA
YO ASWEETH—® B, ET5b0 L, oL 4 ¥
BT 3 ASIFE BN KRE RN TREINE 20, % LiAS
DF vy Y aKE® By < By ERB2EIRETB. Z0Ah
X+, ASHIO P RaIRRRIAGEREDTRTDORY > 1
(6] CEHLEDDOEMET 2.

3. B AS ODPNRZLEDEH

H2ASDHTZTICN ZEBAT L E W DpDarysr
Vi, ZO ICNEHA AS hHEHERMEE NS X5 wkb, —fk
DASDp2c R c2p V7 EDNT T 4 v 7 REDBADTH
Ehb. Fz, ICNEATZ—VPIZI DLWV EIPSa YTV
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VERETE S ZI2& - T, BEEBERB DKL

3. EEEEREOHA T 5 Z v T, 1—#®EEW#L#D,
I—FOFICFEHEOHEMMPTHENS. KXo T LiyAS 25
BN R, D55, ICN BADHIEBRTENTZ2DIE Iy
FNEY 7R RBTHD, ThoDZLERERBLTZ2ZET
BT RE T 5.

3.1 rSUTPYLE

2. I TR EAELMFICESE, HOMICICN 2EA L
F2HEED ASHEOY Y7 LICRETE oy 27 BEEHT
3. L,ASHICN ZEBALTWAHERE P, 2 L2k &2,
BfE7m—25H2 AS MV > 2 % uphill FIANIZE B HER Fy,
¥, downhill FFNZE MR Fy 13, ZhZhXATHELA
3 [6] [10].

éié;?:Gmt lluffm
<+;i;ii:(<_fz)Pm{1—-Q(am)H )
&k—éiihxmwwndlU&)
3 T = PoPu{l = Qon)y 3)

k

m=k n

272U Gray EA—FDBL A ¥ r, CPHLAY s DL X2, i
B7n—DRERLEMLA YDt LRAWERTHD, drsr i3,
— BB AV, CPBLAYsDEED, FLLASD c2p V>
I REET7 O —EIMERTH . if:, or X LLAS DF ¥ »
SaDERTHB. 2. 4HITHRNI & 512, FHEREZRELT 28
RIS =, ICN EA AS 32> 5>y OEER ALY
3. 3Ly ASHICN ZEA L TWAHERIZ P, 2DT, HE%
G gl P+ 1 HOBHE AS Y EBE LX v v > a2 [A#TE 3
728, ICNEA LyAS DRV T U YnF v vy aDRY R
BHERIL, {1-Wi/Ni(gP? Pe+1)} /(gEP Pu+1)=1/(g}? Pe+1)-
Wi/N, %D, Fxv>ad bR oy BMREMICKELS D,
MUTFo L5 cEzEELNS.

By,
Ok = 1w Wy (4)

93! Pr+1 Ny

o (1) 26, FLAS LAY k+ 122525 b7
VIV MBETICY, LAY E—1~"SHAS P T VP PR TP
Frheh,

TP® = 100{kLdU\ (Fy i1 + Fap1)}’ P g° (5)
TEP = 100{KLdU (Fu i + Fa 1)} gi" ()

Lih, P 2L RRIROMEE T 2 22T, ThEh
OEEEFEHTZ. 2P LdRG—FOAMFEa Yy T
VHRBEEBTH B.

3.2 7UERE

BifE B ER M 2 ARy 7 TEZ, LASINEZ—¥H5
aYFYVETOREAY THN n THIHER H,,, ZEHT
5. ELEROEDIZ, ASHDO MRRY, FlL—XEEE
B3, FASHET1IRYy 7T 5.

3.2.1 BHEvy I

HEOD CCRMNLTA X —%v s OEGEEZER T 2%
BB B0, mEMLAYDE LIAS BTSRRI IER D
THEND., ZDDHLAY 1T, B—D ASTY ) LI

(GED : ZoHE, p2p V¥ ZE2HRWT CC AihiET.

p2p VU ¥ 7 2 HWTHERE AS #RET 5. —7, mENMNTR
WL A YD AS TN E TR A R Wz, BH—D AS B LK
Ep2p V7 EHOVWT1IEHOAAS RT3 EZ 60 5.
RENEHLAY ¢ Tp2p V27 Z2HWT AS 2 n BIFEHT
BHER%E hE v 32, H—0 AS (H AS) MEIRIN 50
RIRE 1N, TH%. Fht=23DLE R, =1-1/N,
THh5. —HT, t=10Dr TFEHERHT 2 2EET
ZRENHL. 1H DA p2p VY 7 EHWT AS ZREHT 20
%, B 23 ASHH AS ¥ p2p V v 7 B HOATH D,
2@ p2p V> 7 ZHWT AS ZREHT 2 DIiE, 1 HHEHTREHT
X3 ASOHTIOHED AS & p2p V272 ETBHETH
3. B2 AS & p2p V> 27 &2FoME, —HzL tal
ZOMEEZDTCIDHTEZZ Y, a DL COHRT, H7=HHb
@B, clbl, S CZEFINTENRL—DTH YT I VIHER
WHS L, YZ2h % 12085 hRVHERORERZEZLD L,

L Igla—c—i)
I3 (a—1)

Y75, ZIT AP (n>0) IZOWTERD Y,
a %D@AS%{(Z\/& hpp *Nl)
b :n—1EHODOKEH AS DBEFHE (AP *N1)
c :c2p VI (gP)
THh, XXTHELNB.

WP — q H?ﬁﬁ"*lNl’l(Nl —h, N1 —gi? =) (8)

1,n — + 7 pp _
O\ bt 1 N1 — 1)

R, p2c, c2p V¥ ZEAWEL A YRIOBEHEK Yy 7RI,
I—HFDLAYr, CPOLAYs, EVEHLAY DS,

(7)

r+s—(2t—-1) 9)

TELNDE. Fh, aVFTUYNICNEAASIZEDFvy
TaEXNTVWBIGE, WL OhDaryFrYidFED AS »HHE
BEEIND L5k, BiEky 7EPENT 5. 2L
FTTREBEOTRMLAY AS THFryvadhTWwWbdarys

VYMNERINZZE, LA VIEEEESEZ RV, Lo T,
LiAS THFy v aZNsilERp X, k<KDY X,
K
pr = PrLQ(or) H(1 — Pr1Q(on+1)) (10)
n=k

TiEoh, k=K Ot 23X cHLNS.

pe = PuQ(ok) (11)
DEozens, Hpn OWERSMBUTO XS5 12H{ 6N 5.

max(r,s)

HT,n+T+S*(2t*1) = hf,pnGr,s,th H (1 _pk) (12)
k=1
1
= ka_H

Hy vk (13)

g
Ppk+ 1 (14)

Hr,r—k+l Pk

3.2.2 LRHARRE
2—H ORI T 2 RIBE % S TERL, MERED
BEASEN 1Ry TRV T2 122 -0 5 DIEEH S%
ERT232. Hy, ZX2WRDMH HKD ICON B AH|
LHAKD Ry THOMEER 2T W), W (k) £ T 3L,
I—F» 5D Ly AS OYEED LA BHIRHE £y 13,

Er = 14+ S(h(k) — h'(k)) (15)
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b, IOCN BEARDH 72724 LAS D1 —F 5D HME T 7
B RE A 1FRATRINSG.

Ap = EL,CULW, (16)

3.3 MERET—LA

T 3= OFEN—F DR B2 XY L5 — L TH B,
ARFHGANOH =R EBDMATH 5. % ISP IZHEDOFRE%
ERLTTENT 525, ASHOWII, 2Eb2L A ¥ AS D ICN
DB|AT, 2R LTIDRELRNGEZBZ LD TESL LD
Z%. ZITARRTE, WHh L TEREARDOAE DML IZON
T, Whr—2010THRMHEEES —4 (N,v) £ LTH
W32, L4 VYOUEDOAFHTERT, TLA4VvRIILAY
BTHs. zo®ES% N={12,3}, ICNEAZHHEL L, 1
X N OEAEE L7252, KRB E zheh v(i) = AR;,
v(i,j) = AR; + ARj, v(i,j,k) = AR; + AR; + AR, £ § 5.
7272L AR; I3 ICN EAFERD L;AS OYNEZELET, 3.1 8
3.2 5, LiAS @ Ry, N2 (USD) i

Rk=T+A:T£C—TI:p+Ak (17)
THRLN5.

4. BHT—LZzBVIEENLGRAEESDOREE

AETCIIATETCEH L& AS OINRZLEEZHWT, HH
7= ADEHIRIPERELE Y LTHION S F v ¥ 2 RIBFE,
BIOY =LA ERAVEHBEOREEPIRET 3.

4.1 =ZEBBEFT v aRBSRICEDCRABRESRTEE

9, GENARSEEL LT, MEOMAEZRALT 2HESR
ThHdF vy aRPErETons, FEr L3I LEne &
(ICN E A O 5, 3 & ACN EA) 12 X 2% (F
%) g O e RT3 %KD, ASHORESLEHT
5. REZBZ LiAS OB 1, £ 5 5. 25 1E, (z1-R1)(22-
Ro)(x3-R3) AL L, RGN v1+2e+az3=v(1,2,3) %
7= 5 72,

o — v(1,2,3)—§1—R2—R3 n

Ry (18)

TRDENB.

4.2 Dy —TLAEICEDKHARESNRTE

SREIDEE, 2ETORETL HIBEOFREBE LN, Fv
S a RUBRRD BRI RIC I B LIZR S . 2D, #Hiizi
AS BEEICIb o728 ZIT, ZOL A Y AS BN TFIE
DOHIMZEM L 7202 R TBRABME D S, 2hPhoFg%
L5 vy —FVUAEERD, BEEEICSU T AS MoFEkes%r
BHHT 3. SREAOSINI—HRERTHI L,

_ 2{v(i,j,k) —v(i,7)} + v(i, k) — v(7)

Tk 6
+jmxk)—vg)+2v@0 (19)
eRDHENS.
5. ¥ 1B &

5.1 & ffi & 4

FLLAS ICINE XN B CP 22—V DR W, %, Wi =
0.460, W2 = 0.426, W3 = 0.114 [ZFET 5 [6]. ISP »3%1—
FroMNT2bedb 7 7R E%E C), =50 USD, 21—

(FE2) 11 ¥ 2 ORH#ER, ICNEBALAYIZ1 L 2TH?

FOREE U, =10°, CP OflE U, =10 & L, K2 —¥
OAMEEa Yy 7y Y HEREE d=10F 3. avFrY
ORBE M =10 L, 82> 7 vV OERERE T XX 1
D Zipf FICHET S, £7/2[9] &Y AR <0 TH 3D, K
WioSRWRED 2 —F oD 7 7 RABOBEMENRKENS =9
WCERET 5.

5.2 ZBRT v aSRICL IRBERTE

K212, $XRTOLA YD AS D ICN EALLE (P,y) o5t
L, (a) BLA Y k(Ly) D AS OUGRSHEL 21, &, ZD ¥ =12 (b)
HESE LTRUINMS My, 270y b3 5. M2(a) &,
ETOLAYDAS FELWIEEAEL 2D, F v aRP
fRERWCIRRESZRET 2 22T, ICN EAIZ X 2388
TOEREEFICAS ICEIDIRAFER Y 25 Z  BHERTE 5.
%72 ICN ¥ LRHINT 2 22T, 2EROFIF v(1,2,3) &K
ELRD70, ThZNOZEELEMT 5. TXTOHET
21 20THD, FoaRWML200%1T5 2%, L1ASIZ
ICN 28322z 5. X2(b) 25, FITLaAS 75 L1AS
NFEREOZIFELMTORTED, ZOMEDHKEIVI L L
RBTE3.

=
o

5 Layer1 — Layer 1 — ,
Layer2 8 Layer2 | -
~ “rLayer3 = ’Q“ 6rLayer3—= | =7
2 S 4 1
23 D2
— 2 _-2
= <-4
s >6
-8
0 -10

o
=}
)
o
IS
o
)
o
©
=)

02 04 06 08 1
Pay Pay
@) (b)

2 (a)Revenue distribution to each AS and (b)adjustment re-

ceived by each AS using Nash bargaining solution
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3 (a)Revenue distribution to each AS and (b)adjustment re-
ceived by each AS using Shapley value
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(a) Nash bargaining solution (b) Shapley value

4 Dissatisfaction with revenue adjustment by (a) Nash bar-
gaining solution and (b)Shapley value
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5 Dissatisfaction with revenue adjustment by Shapley value
when (a)S =6 and (b)S =3
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