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ABSTRACT

The issues on the interconnection of telecommunications network are recently prevailed
in the IT industry. In this study, we classify the network interconnection system into two
categories: two way-same price model and two way-different price model. The purpose of
this paper is to analyze economic characteristics of optimal settlement system according to
each model.

One of the most important policy implications we derive through this study is that
symmetry between enterprises is required for policy maker or regulatory agency to set an
efficient settlement system under two way-same price model, but that symmetry is not

necessarily required under two way-same price model.
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BRE ASAA LA dtd FATHHS) EAE A= o] AQYL FAsY
goh 28U YEAIY Adel BE AASHY 2AL A2 J1e 2 ANF 879 W=
I Ax 2AZ GRHEA FA Ao EHTRE AT&TY £ - 2%, BTe W93 2
BHgA Foz 1980de] SledA M3 By Azstgt. 53 199036 &
oJeEA B MIAFEL FA 4ol EFHA AAE EYsr] st A= AgelA) w)
Adgoz FAWL Jg gl Mgsie RS AL BFROE AN HY
o AREFAGL 45 HE4HA @oW B9 Mol WA Holxr) Wi e P&
o= Q3 A v FA DAY YAAAE YA gow o . A
29 43 F/F 292 747 2w ohg AR AAFHNE ARHNY JPL v A

A2 F3HSH BARG ARAFAL A&o) g7 JALIAAE v A Y2
2FAA, A Aul2 AR 29 Transit A% TE 45 FANUAS Peering A}
ol @WshA =Hm gtk o9 o] AT FNY FEP&d BE o7} B
A =dHD YSNE BFET FEPEo] AU U AAH S4d B o2 AF
EoanA $9dd @& 4otk o =2e 23 stsd A5HEAAY e 44
33, 2 2o 7Hg AP HH JAAA BN S4E 2HEE Ao|th

B =Y A IFANE F3F$y BAR /1&g F8 d72REL 4HE
o A MAME B3 FEAAY A B4 2N A A 2de 4Pag.
A WAR A VEAAE 923 2 AEaE ASAAY 2AR S8 NV 989
7t md P2 FFol4e Fusse #F Fin, $AF YRRl 0 AAPL
wZstna 8.

729 ABE F5HE 39 Y= ZE el date] Nash 78 so)ld 2EoleL 3
atetr] A8 zdoz Ty $UALF HEAA, SNE J1de WPl BEE
oF 3k, T AABaT ASAA, SHAME J1Q9T YA 93 FBgo) Nash 7
¥ do)M FFo|go) AUt & gvhe Aotk AP T FAVIBE FFAA
2o, "Ug 5U8F FEAA, Sold AeA ANase wAE FE zdL )Y
7t WA Agolth. MM M2 dS Yol ohd ANYPRNE FZPE L FY TFo|8T
Wt AYEA FEC 2% I AEe T FASAA, SNE AQne vy
ol EAstes A Aasel HAY F Ak &rAA S FREINY)
o FgrksAolete SHdN B o dAe Fxd& FNAA s RPPge "Awy
AdeF HEAA, o A7EARE AL Aart 9¢ ol
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I 7|=e] FQ AFAT

NE5HE EAL dA IFU As, A A8, 22z AP A FEAH FAHeR
wystn ok 2 BE #Asd @49 AY 4%E 2 FYAAT L5 A=
o3l ol oz AT H Krh

) FHEY BHHNE AAr)2e] HEst A FFEeA 4 ZHEE 5HE /3
1 gd AREAANFGe) AW AHE AFHRA FE8F HAE AT A PYeE
g850] 99 MW A7} (Fully Distributed Cost Pricing; FDC) 42 A& Hzstx
et £ ARE AFH&LFTH BAF FAAH 2 FAz FTASA HU, "=, &
B gz FAAs, 18 $I49E EUL o A d&sty] st TAEE S Pl s
I e

HoA AgE 78 FEE FAREE HE71E $AoE Yo BE, HEHE
29 HAo wel fAulR sty FAE L 44 (Marginal Cost Pricing), &713&4§
w4 (Long Run Incremental Cost; LRIC), 2&3 8471224 %4 (Efficient Component
Pricing Rule; ECPR) S22 thsiil BT & qUth o #o &4 ZdelA & o, 94
BE FANde] H&gARd 42 4 Y, of FARAL o8 w4 FA HEd
4 9= 24¢ AqYx ¢ohKridel, Sappington and L. Weisman [1996)). o] FellA &7
Blgurae HE Mula ATl wel LAsE dANELES VIEoR HERE WA W
WMoz 7z oJ8AHQ ZWAA 7bF oA wolr} 1#y dAHES AA FAIGY
= RAe WS oge FAgolnz AN AL #Uste AFE ALY o2 Atd
Ao] LRIC ¥4 o)t} ECPRY Baumol/Sidak®] #¢H3t P o2, H&o) A9FE FTERYE
o HEozm Asd AAHE AY N3HEL JHetd FHaFSe AAste R3Ol
(Baumol and Sidak [1994], Kahn and Taylor [1994]). @&Au] &2 o] 14§ I EA
2 X ¢L HA A& 2T =2¥olatd, 3 ECPRIA Laffont/Tiroleo] A¢t3 Ramsey
Pricing®] E3& nAu4el A$-EAE nad A4 A A58F 2ZPoln (Laffont
and Tirole [1996a, 1996b]). B¢ FAITFA71#¢] OFTELS 4H7H A Aoz
LRIC #24& Hgstle A5P&ade AAs%n e, OFTELY] HAF Fei£as
FH A Z o823 QFL n ¥ Armstrong, Doyle ¥ Vickers 5ol AT &
9 ADV#E: Egl: 23 ol (Armstrong, Doyle and Vickers [1996], Armstrong [1998]).
OFTEL ##HoAE H&g AR YolA LRIC HAol F7189 Baumol Fo| #lHe
ECPR3} Laffont/ Tiroleo] #A|¢Her QAE R FAMAe] 43 228 834 ol F
37t AlEE L A

## Armstrong (1998)3 Laffont et al. (1998)< Hotelling®] A1 Ex83 2dg o83t
q FU FAEL BAHYYG FY FHES BAE o nier & T 82E VIYE
& 159 B2 A3 HEHo2M end-to-end AFMB2E FFaok 7] AEA FZ

—
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AERAE FAY Fyd v otk 2y £ FHAME JMdAE 53R =
714zl A Ao FATUE g FAE § i Aotk Armstrong (1998)3 Laffont
et al. (1998)8 =8& o8 848 AFTHoz BRdd =45ta gov, 215 B =54
A Faz st 44 Mdag FEAAS 44 FYaF ASAA, a8ln 9B
HEAA Aol AR dsix e FAHeZ FESA & Ut

A AERFANZANE FA ASSAELS Hul2E NG od AEHoz F3HS
AAAAE st goh. A HIAEL FARE & Y A7) FE 27 F
%7l WE FTAL AFAul2e FEPFE&EL Dot Fu FAAY AFTFR) v
3 2 o SA Agde YRS ¥5331A g PR EANA grue 5 yu
At ZA A3 AtEe] olAd AFHeAM ALE FIHE HAAANAE IAHFLILIAA
(International Accounting Rate System)Z} #&8t}. Z A A3 3@ &3 A E 1990d
B Zgtold] 5 AYEAIHYE (Federal Communication Commission; FCC)7} A A =3}
NE=RFS Apole] Fae] EBFyoz of/lgE FARE AEHoz AXHI g
Hakim and Lu (1993), Cave and Donnelly (1996), Yun et al. (1997), Domon and Kiyono
(1999) Teol FAAs B4 HEAAN d3td JFHo2 A7 o] FAA Cave
and Donnelly (1996)¢] &-7& Nash bargaining model2 o] €& 4w /b d A3 4SS
EdolH, 7lgte A7 &L ALY TUd8E 53PS 2dojFg ¥ + Yok
LEY Al AA AAAAE IS, TA A Fdo) vl 2o AF FejA
TEF Ate] NeH oz oYr] WEd AL FFFo) ofys, He #FE, F YA
Fo dE&sE Aol Atk VY FEHFAAE B ¥ Yo wl¢ & Rz dadr
2752 J8"Yl MUl FFYA (Internet Service Provider; ISP)= %2 ISPY 43 3
FgozH Z oldg By Wi FITH& i d7tE dFE ISPIA dEHoRE A
oo AA7R AHY FEHES B ALH BHL Bo| o|FojA YAIut, o]lgH B
M A9 WA &3 JHE71E [2003D). 7HYA ol 719ke £ HAH AR FAA}
AT A FEAF] T 83 Hido] € 7198 ¥ R},

rie

. 7|2 o3

FERE FAAA S BEE VT T FELS HEo @ WFo2Q o)A %
wgko g o|Fojxexd wal 4ust 4544 (Two-Way Interconnection)®} Qurdk A5
4 (One-Way Interconnection). 2 FEEHT. AAE UFo) 7190 F2 FU/ALE 4
T Fh3A A B DA, T § r1gel 76"@ & EAZe ZE 7]
dol e g 3 FY8AE 5HIHOZ HFSA Qe Bl $Ag o] FEL 43
A& BEE @3 oA o= Zeo] FAHo] & Jldx ATl U A=, o] ¥
o] Aole FZFELE AL JA4o T3 F%E vAA Hu, "y FAY #HAA



£ 208 9uE AUt 43S AWAAS BAY E e FEE 2 V140l W43
& BUaA AFeEA ARFoR Fola YRR B FULF 2d AYRT
2dz B B0t NN AFH 45HE 2l F34 BANE <E 1>& F
z31}.

<E 1> AAES 9% HA&AA 2d

‘S-:ﬁl o] fous & —L
- Fda s NEa s
)8k & ng{\%-— d8F Agv 6&}\7}1 de g
d& A A AEAA
o gk dukgk H&A A -

g A7AE MY 4 BY 3, $YATS Ase 9% AUaIE Aske 2
5 & 2dg ATHA g olfe P
E Y BB I EASI R FElETU AT,

UYYY e ARAA F oW F§H2E FFolEIUHY u)st taer] @E
otk Ther Y AEFY HDENS st RR) FaAR 1 =EAYE 2%
A 9o

FhdE A 5AE FAZ e FHE BAL FARA QelA 94 BAGS
g, ATAE FAA A RAA, FHA 0 FAAGA B2 A0 ALs) AWM =99
FAE BA 2FE %Y UIY ASASAANA A4 FEASAAZ 329 15
o 9tk old @ BN FAY AU SHS AAZ @ & Bd ¥ I9] TAY =9E
3 fEAC] JEAHR Utk 19909 FWAAT el rA& BT =g Uy
F HEBATL F4E oRT YA TG A2 FFe FAUARD ohiet drise
I7RNA AR AME APAe BB MM AsHE AL Roln Utk FATE
g3 Fud QoM ¥ F @ AAAR SHus nFYe] FHIROY, FT o|F
%, AHYeE 745 FA F4o] FHIL Aok 2 A FTHSEAE DIGAA 4
PG AEo2 w99 FAo AA2HA IFHT Yk

ERA7F NE OE 45 A5 9 od) F5o2 ¢ AuAs AZHE 4Be WA
Aoz wle T WHE HY Aotk T 1 RE AT ARE LW 2de
2ATE A Be BFE oI Rolth WA B dTdde 4xus g Fun
VA YA 29¢ etsled mde B9 Sfug et

2 QFANE $4 OgE S APl YHEez FEY 4 A 2IL 4BV
o] BUE EUZ s A2 o) P A MAPOEA 4 mde) E4¢ A
g % e Aol



248} 719, Ali=1,2)0] EAST 25 ZAY F& 45 HA&Po2H M2 B
& 3 oz APk o] JYEY olgdFE A () o €k

P'=B'(m', m)— Clm’, m), (i,j=1,2%i*)) Y

A7NNR mie 1R A NG AldA 2Ase FFFon, Be 1 /199 F9E5
C'e 2 7149 HEF5E Uehdnt ol& @4 P midl detd 24 wsbssie, 2
L% J4 FHE WO /4G o] o olg@Fode BN 44 Fo=H BAsE
Aade ¥EA gevh AiA7x TG olfYFE 4 RYEE 1 Fyr gPAe
2z 2dg o o FFsr2 §.

HEAZY HEEAE 4719 718 229G A3 g8 £40 7A5sig. clads
of FAHY WEFFU FYFFE ALAYW 2 ARE YA E4E & dAAL,
A7) ME B &P e H5839 AojAL BH3le Aol EFolmg A4
o £3) A& 5T 24 Yz . -

V. 44 Selaz =9

AMANN G N2 2dE o) &3t A% BT A& AR 53L& 384
Br|2 3z 2R 54L& 4 7o) FHANE AE LuAE R}V 9T FA
FA JoBME £ G FARCEE NEZ T8 YA £ guiFdo =N F3E @A
ATt Holoh

Aol mE vgo) Bo] EX Fevhd, WAXNE nPdA g ARG o A3
A@3tm Héol B FANAE vtdste Rol MZAA FJE Aot FEH T &
dollMes o g o] 82FE AR o] & diE tjrbrt ohvzt W Ah Ffrol W divt
2 738D Ad. ages d3Fez 39 £4AV ¥ B FRE P5EI= FLds
FARGNAE 23S FAHA gtk ¥ T FEHES AN FAAGAT A=
Al HEEE AEde 93 48T EHFA 3 A4 o] g uF divlele 4Fd
A mEHe Rolth drjdqE 4 4w F&E FHAM Z 7ol WA ¢ FLF
BAde Fage ded FEHd YT 5YLF i E4E nFdaA @

A $54 oz dAEE FAAe oy () Ho2 yehd F ok ()29
t 4 7o) Y3 A8 E Faua Joe Mol dEFoz M EHY Ao

Si=a-(m'—m), (i,j=1.2,i*7) (@)



A71AA oE F3T HERFoH, a-m'e J1Y AT V19 A'ZRE Tojop & H&
g 4%, a-m'e 719 AT 719 AA BASor @ &8 FYolth mdm'd A,
A A7 719 A'2RE ASLE FdLe E2rt g Rolth B8 mHw/d AfdE
2 A9 @S A1 AT NG ANA BAsior & Fdo] "ok webA FadzA 2
Y 7Y A'Y AZ oladeE (1) H22RH (3) oz Width

Fi=P+S (3

7l FAR e AAAYA] BH L BE 7I1H9) FFol&(Joint Profit)E Shsl
NFE RAoldt 7HRslA} o] W HlE4A 2d <t FA oyt A ok 9A I Y
Ao s H&eFol 2FHL, ol Nash AL §3) F3Fo] 2FHE #AF & AR
O3 82 &L F a9 @ol FojA ), o|FFFE AUy AT YdAzHL (3) 4
o] $¥e m'E 14 vEsd AEE FA F § Aok olRAY ANARAE 2 @Y= Fo
A, Nash &8 sl 2] (@)d st 78 & ok

P.—a=0 (4)

Nash 38 312 m'(a) 398, 3 L9872 't TENLISE Ausigozn 78
& Aok

<A 1>

<ZF>
ZEIEFSF F(=P'+PHE oo tatd 1 mEsln 2 %e A2z AsA g3
zg.

(Pi+ P)m,+ (Py+ PYm’, =

FW 4 @2REH P=qg9 BAS AP 9o 4L ©6) 43 2o ARAY + Ak
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(a+ PYyml+ (a+ Pm’, = 0 ©)

4719 (5) NezRE <FA 1>9 37t =&HH, TFALEFE U7 AN
a+ P20 9, 33 o+ Pi<0o) A¥TE ¢ #+ Atk Q71N PO R mi<09 &
Ag 18D 48 A&z PF 929 FE AN B 33 £

a7l N folsol & Fe P09 1AL B Al B3 AYste Re ohlzke
AHdoltt. A&ZGH ARF/Gel N2 dAAE FEFHT U7 WED FL AANA
P09} A7 4RE 7HsAel Bk 28y £e223% v wet o A7 49
A % A4E YEd 48 57 JduY FSANE PPOs) BAV 49 Mol
e =t |

<gA 1>o)X FFolgg AuHete JF AEIE wl/( m+ w')d A3 AF
B @A olRAAE (- P)e) Fo2 1R RE ¥ F Atk o FAY HBA dvje ¢4
B34 V1 DANE TFoI&E AU AY AFLF & V19 BAY NEFa
E ( P)st BYsitE Aoloh 23y w3 A Aolde HE Mds) IAY &

Zage guz 2 ol dolspl =, AN FSLIE I Aol olEU2E UE A
olo] EAgTHe AL oju @t |

<39 1>
Bg FAd.F AEAA sl 714 dARE 7Hgol wEHY, FFl&L Nash
&3 stolM Hojstdo '

dF= (P + P)dm'+ (P + PY)dm?
s} o) @) Aol Qe A Pl=Pi=aF WY
dF = (a+ P2)dm'+ (a+ PL)dm?

A7l N 71 AN, = P=Pe BAF nddnd o =— P=— Py 498D,



FEoladse Hustad. a3y P+ P 347 4¥sd FFoledsre Austa
T 8. 59 €.

<@ 1>9) A#3F Agule 71T WAL LT TL8T ASAA stolM m&F
A 8 &8& BAd Erhe Apdolth olgh o] M2 HFE YA 4E FS H&F
F AE 7IGEL FFolE S AU 4 Ut Armsirong (1998)= FE Y H A IHA
ste] A 7IdES AR FA o= HAY HE 4 & AT TG Iy
BAAA BANFANE Z 71H9 F8E B4 7Aool 6 B2 MHAE ATEFF 29
B AL £Ho2 B0 BIAY 4 JoH, o] BFed BAFAE VIdez 29
<33 1>0] gujdhe vhe WA A A9

a'=|Pi|=Ci-Bi (6

7t BYEo, o)& vigoz Mul2 Al Nash #¥o] wet FFol&o] Hstdn
€ otk B (6) HoX FFol& S AUsdle F&8 752 FAVSRGE A4 434
AL ¢ F 3t ol W, B, & AFHE Gl A NIuiEoz ANY + Ys
Roltt.

<Y 1> ABF FLLE AEFAA A 7197 AP FRHMA, FF &L Nash
T stelA Adigtage Rold. a¥oE o At vt B4 4Pl o= A=
HE 7bsAol AeAE A RIZ 2 ¢4 <FF 1> 27) A%k 43 M0l
olgHoZE AMA rhedtAn, ey FA A4, 53 nAFTH o)F UL HAHAF
HEAFE Ayode 42T FAFC Ae RIS ¢ F Aok FYUFANE BLHO
Z KT} SK7 MZ Aojd wg72E AU Ark. @A, K7} SKel| AEde HEse
EF 63.690]9, SKI} KT AEde &85 £% 159902 FAF A7}t U ¥
g oolEt U] Ae, U VIS A& e DAL FEAFoIY ol T
HEAZ dAME NGFRY BT 2 oA A oyt ok wEbAd v
o @AM 719 dAP2 BAHY] o8 ¢H, Nash Fqo] @& FFol&e] HUszE
2438717 44 #5< 5% F U

ko)

V. gaksooldes o

0%

L NELes FEAAE AL 7ol HAEANEE AL eSS dE¥ge
Fellxe B4 FI2F FEAAL AW, &4 7ol SAH 2 HA&Ee75E YA
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HAMe 44 8T ASAA S da2d. gy SJL& 3PS st w3
A= ¥tgHo o9 (7) 422 YguA o

dqr rir

S= dm'~a'm' (i,j=1,2; i#7) @)

71N o't de Z V198 EAE A&aFE dehdnh o AA selN 71 A'e
B 8) Nz wPAT.

F=pF ®

AA FEEE 3 &880l AHI, tFol Nash 3AL 53] Fazol 2AH
€ A3E AR & JE2F o' fol Fold W, oJAUSE AU A% o
A 24L& 9) A% 2o

Nash 28 sle 99 42 29 78 4 ed, 2 S8 W 4,d)e 37 o u, A%
A€z TR T FEOlE®E F = Pm!(dl,dd),m¥a?,a')
+ P(m'(a}, ), m¥(a?, ))& &'H o2 @Az njEsd Azz So=H 7 4 9
. 71X P m'(a',d),m(d’,a))e o' ol std 27 7153, 25 &
s ¥y ugn sPen,

<wiA 2>

a'=—-P, a*=-P,
<Zv>
B MERF HASAA dtolM FElaT4E HUYEI] Add TEolEYSF FE

a'st oo Ed 14 [Edn a2 e A= Jsd gg7 2.

(Pi+P) m',+(Pi+P) my =0
(10-1)

__.50_.



(Pi+P) m'y+(P+P) miy =0 (102)

ANNN W ,=dm'/de’. FB (9) Ho2RH YojF Pi=d o AL (101 %
(102) o] WY olE AYPAHYELE FW FTol&E HUH}c FHELFL
at=—-P, 7'=—P, 7} 8. 34 &

<A 2>

A APeF HEAA SelMe 140 widA gl A3l x FFl&2 Nash

¥ stellA HdE 5 ok

<Z >

FEolads Fg AvEstd
dF= (P} + P2)dm' + (P + PY)dm*
©) Aol 9A, 9 Al =P} (4,j=1,2 i+ E A4
dF = (a*+ P)dm' + (a'* + PL)dm?®

A7l A HEA P=Pe BAZ 4¥eA gHge =—PF 2 2"=—PFP; 9 @
A Agstd FFoladre Jusdd. 5% €.

<A 2>9] J#F guje 7190 vidiF gl ST 3WF NE8T FIHSE
AA selMe BT TLaF AEAASe 28 a&F A4 880 EAE + Ut=
Atdolth. d7dA AHE ALY NPT F3HE AAe Faue T4 A 4
= Rgdo.

VI. 2 =
£ 978 Foie Qe Fa I TeR 2k
AR, 2t A5AEAA Sl BRsrE AE AN 5o M2 Holstke WL

SRS PR ARLT ASAA, AL FSE A9 FIY IR v
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ol 4 AW YA, AU FLLFT AEAA, FHdMe V199 HAYe
BAEE AL 3UF 2AE 4& F+ ASE FAHAUCh

E3, 434<% & de ZE 71gel hee Nash % 3A FFol&g HUs}
7l 9% 27 78 £ UG MAE §daw ASAA, FAAME 71de BI Al
Bgs ool Nash 78 dlolN FFoldol A=Y, "33F /MEas JASAA, 3
Ae 7197 HAA Rl A#ol Nash ¥ 3tolA FFol&ol Huztd § o= A
A& Aot

AYARA £ FAZBY RIM B o, "33 FALF EAA, SN &
&4 JN2 L Y Fr 2dL 719709 dAPolth gety N2 dFd ARl o
d oGl AEAEE 58 THoEIUse A¥HA ek 23T YT N
BWeF AFAA, AN 7GR AgAHe) EATgE HEEY Fadol BYE
F AT YA
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