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Table A.1. Literature Review

T ooy
Modeling assumptions, Market conditions considered Dewenter and 1SP: Monopoly Parbial  Hi ousin  H ousin TwoCPswith  ConsumersMH Mok modeled « Social Welfare: Not considered
Broadband Multi-homing Trade-offs considered: Rosch (2016) CP: Druopoly with valuation for content no entry = Affiliation: Vertically integrated ISP
Market market Consumer cp (MH)/Single- Network Findings for net Isp-cP content 33:5 not "':dk rival Cl’ar':i““"ﬁf‘
Papers structure coverage h genelty CP entry homing (SH) congestion nmeutrality case Integration Ius:::lxin ne::’;ﬁ:“ s not
Hermalin and Katz  ISP: Monopoly or Full Hom Hi in Ci of C MH  Not modeled « Social Welfare: Likely lower koo strong
(2007) Duopoly consumers’ CPswith Crs = Content Innovation: Lower Guo and Easley ISP: Monopoly Parial  H ous in H ousin C of G MH « Soclal Welfare: Lower
CI No wvaluation entry (2016 CP:No content valuation congestion CPswith CPs based on « Content Innovation: Higher
competiion competition sensitivity entry bandwidth
Chot and Kim 1SP: Monopoly Full Heterogeneous in Heterogeneous in- Two CPswith  Consumers SH M/M/1 queuing « Social Welfare: Mixed division
(2010) CP: Duopoly content preference  markup no entry Crs system « Infrastructure Investment: Higher Peitz and Schuett  ISP: Monopoly Full Homogeneous Hi ousin C of G MH « Soclal Welfare: Lower
+ Content Innovation: Mixed (2016) CP: No congeston CPswith no CPs as probability of
Guo et al. (2010} ISP Monopoly Full Heterogeneous in Heterogeneous in - Two CPswith  Consumers SH — M/M/1 queuing » Soclal Welfare: Mixed when the ISP competition sensithity entry on time delivery of
CP: Duopoly with content preference revenue rate no entry System integrates with a CP content
ISP-CP « Affiliation: Vertically integrated ISP Reggiani and 1SP: Monopoly, Full Homogenous H in G of G MH  M/M/1queuing « Social Weliare: Lower or higher,
integration may degrade o1 even prioritize Vallett! (2016) one large CP number of CPs with CPs system depending on ad revenue rate
competing contont and many content (large vs.  entry « Content Innovation: Higher for
Cheng et al. (2011}  1SP: Monopoly Full Ous in Heterog; Two CPswith  ConsumersSH — M/M/1 queuing « Social Welfare: Lower small CPs small) and small CPs, lower or higher for large
CP: Duopoly content preference in revenue rate no enkry System = Infrastructure Investment: Higher development cr
Economidesand  ISP: Monopoly Full Homa Heter mn C of  Co MH  Congestion modeled « Soclal Welfare: Higher or lower, costs for content » Infrastructure Investment: Lower of
Hetmalin (2012)  CP: No congestion CPs with no Crs based on depending on the total tiaffic higher, depending on innovation
competition sensitivity entry bandwidth « Infrastructure Investment: Lower outcome
division Broos and Gautier  ISP: Monopoly Full (for welfare OUS in Heterog) in  TwoCPswith  Consumers SH Not modeled « Social Welfare: Higher or lowor
Economides and 15P: Monopoly or TFartial Heterogeneous in ISP Heterc [ of Co MH  Not modeled « Social Welfare: Higher for most 2017y and Duopoly analysis) content preference  content and no entry CPs « Affiliation: Vertically integrated ISP
Tag (2012) Duopoly preference in entry cost CPswith CPs;with parameter values CP: Duopoly quality does not block rival CP if it is
CP: No entry duopoly 15Ps, valuable to consumers
competition CPs MH ISPs, Guoetal (2007)  ISP: Duopoly Full Heterogeneous in~ Heterogeneous In Two CPswith  Consumers SH -~ M/M/1 queuing « Social Welfare: Lower
and consumers CI: Duopoky content and ISP 1evenue rate no entry s system « Content Innovation: The dominant
SH15Ps preference CF may be worse off
Guo et al. (2012) 1SP: Monopoly Partial ous in Heterog, Two CPswith  Consumers SH M/M/1 queuing = Social Welfare: Lower
CP: Ducpoly content preference inrevenue rate no entry Crs system « Content Innovation: Higher because Notes. The modeling assumptions and thus the considered market conditions of the papers listed here vary with respect to several dimensions as reflected in the columns above.
the less effective CP may be driven « First, different market structures are assumed that consider either monopolistic or duopolistic ISPs and/or CPs as well as vertically integrated or nonintegrated 1SPs. If vertically
out of the market without net integrated ISPs are considered, the focus of the analysis is on studying the ISPs' incentives to sabotage rival CPs' content (Trade-off 1).
neutrality + Second, many papers assume full market coverage, in which case consumer entry cannot be considered
Kramer and 1SP: Monopoly Full and Hom H G o C MH  M/M/1queuing + Soclal Welfare: Lower E“he; ];bz?,cm::ﬁpﬂs assume that consumers are homogeneous whereas others assume that consumers are heterogencous. In the latter case, it is with regard to their preferences for
Wiewlorsa (2012) C[::.or:[nc;euﬂon Fartlal mﬁun :Z"{;s;vllh s ystem : E“;ﬁrr:;:’::fﬁ;lm}:e « Fourth, CPs may either be considered as homogeneous or are treated as helerngeneous in one {and only one) respect, which varies from markups, revenues, and entry costs, to
Jong run) congestion sensitivity and consumer valuation. Thus, the impacts of traffic me CPs vary. Note that when modeling heterogeneous CPs or consumers, all
papers in the literature consider CPs or consumers to be heterogeneous along one - dimension and the same along all other dimensions.
Guo et al. (2002} ISP: Monopoly Full H Ous in H ousin  TwoCPswith  ConsumersSH — M/M/1 queuing = Soclal Welfare: Lower « Fifth, some papers take the number of active CPs in the market to be fived whereas others allow for entry and exit of CPs in response to changing market conditions.
CP: Duopoly content preference fevenue rate no entry CPs System » Sixth, depending on the market structure, consumers (CPs) may multi-home or single-home CPs (ISPs). In cases where CPs form a duopoly, CP entry is not considered, and consumers
Bourreau etal ISP: Duopoly Full Homogeneous H ousin  C of G MH  M/M/1queuing = Social Welfare: Lower usually single-home CPs, meaning they acquire content from just one CF. Where there is a conti of CPs, the pc ity of CF entry is counted for, and consumers multi-home
(2015) ‘congestion CPswith CPs and SH System « Infrastiucture Investment: Lower CPs. At the same time, c usually single-h 15Ps, but i © are also allowed to multi-home ISPs. Likewise, CPs are usually assumed to multi-home 15Ps, but
sensitivity entry ISPs; CPs MH + Content Innovation: Lower sometimes CPs may also single-home ISPs, which then leads to Internet fragmentation as not all content is available at every ISF.
ISPs « Finally, congestion is an important issue as a major motivation for packet prioritization, and some papers incorporate it typically with a st.mdan:l M/M/1 quening model. Recent
DrAnnunzio and 1SP: Duopoly Full Heterogeneous in ISP Homogenous (ex  Two CPswith  Consumers MH - Not modeled « Soclal Welfare: Equal or higher, efforts using a bandwidth division approach to model prioritized “fast lanes” enable further ination of lities that captures ic response to ion;
Russo (2015) CP: Duopoly preference ante) or no entry CPsand SH or depending on degree of CP that is, consumer demand is reduced in response to increased congestion.
(including case heterogenoous MH I5Ps; CPs competiton
with integrated in consumer MH or SH 1SPs = Compatibility: Equal or higher; NN
ISP-CPs) attention ensutes compatibility but only if .
CP arenot vertcally Inegraied Source: Easley, Guo, and Kramer (2018)
Kourandi et al. ISP: Duopoly Full Heterogeneous in ISP Heterogeneous in- Two CPswith Consumers MH - Not modeled = Social Welfare: Higher, equal, or
(2015) CP: Duopoly preference consumer no entry CPs and 5H or lowet, depending on degree of CP?
waluation MH I5Ps; CPs competiton
MH or SH 1SPs « Compatibility: Higher, but NN does
not ensure compatibility “ 5
Dewentor and ISP: Monopoly Partial genoous in ousin TwoCPswith  Consumers MH — Not modeled - Soclal Welfare: Not considered \ I 7— \ z \
Rosch (2016) CP: Druopoly with valuation for content no entry CPs = Affiliation: Vertically integrated ISP ~ J l , d\
IsP-CP content does not block rival CP if it offers
Integration differentiated content and if the
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100 end
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Indirect network effect

ﬂ pgg - NetNeuturality/src/net/torilab/tori/sim/netneutrality/MetNeutralityModel java - Eclipse - O X

JrAWE RSO V-RS YIRISURSD FEF-RN) BERA) FOSTINR) EEER 9YFIW ALTH)

O-ER®-BivN@ BRNERT H-0-Q-Q- W G- B F-P A REN - F-Coro-
Y

B Ryr-v-17270-5- 2 = B ) NetNeutralityModeljava 82 [J] MultiWorldGeneticAlgorithm.java SO FEETE gl Yy =
%|«=.gv ~Bl e EBRRY e w
20enI0ITI
e bﬁ GoncT, Jk static public void main(String[] args) { =
- meTas H nettorilabitorisim.net &
GameTheory NetNeutralityModel sm = new NetNeutralityModel(2, 2, 10); v 3, NetNeutralityModel
g In::::ndentMeiarewardGame sm.start(); &F rand: Random
ml

4 cpMum:int

0 MovableSocialMedia . e
ispNum: int

v 9 MetMeuturality

&

3 B JRE YAF L 54T - [JavaSE-1.8 & . use.rNun? sint
> s List<ContentsProvider> cplist; . I'!'Ial!"l(Stl'l.l'IQﬂ) oy
3 E PublicG G List<InternetServiceProvider> isplist; & cplist: List<Cont
List<User> userlist; & isplist: List<Inter
» E tolis 4 userList: List<Use
& optimizer: Optim
Optimizer optimizer; » © NetNeutralityMor
Jrx @ start() : void )
* @param cphium B showlog() : void
* fiparam ispNum @ step(): void
* @param userbum @ getReward(User)
*y @ getReward(Conte
public NetNeutralityModel(int cplNum, int ispNum, int userNum) { v @ getReward(Intem ¥
i a St = < : =
[l BE @ lavadoc &) EF |3 Ivv-) 31 | 3o FULLEE % %| 5 B
<2 T > NetNeutralityModel [Java FFUT—330] G¥usr¥eclipse¥jre¥bin¥javaw.exe (2019/05/18 0:16:58)
1 3.552  InternetServiceProvider [networkScale=8.176, cpPrice=1.376, userPrice=8.435] -~
| -255.933 User:(P:[@.836-@.579,0.080],[0.800-08.337,1.000],I5P:0.302,0.216,
-255.983 User:CP:[@.548-0.354,0.000], [8.256-8.086,1.800],I5P:8.302,8.216,
-255.956 User:CP:[@.465-8.237,0.080],[0.530-2.218,1.000] ,ISP:08.3082,0.216,
| -255.843 User:CP:[@.749-9.137,0.000],[0.537-2.734,1.000] ,I5P:0.302,0. 216,
-255.933 User:CP:[9.419-0.059,0.000],[0.596-0.334,1.000] ,ISP:0.302,0.216,
-255.975 User:CP:[@.473-9.394,0.000],[0.631-0.124,1.000] ,ISP:0.302,0.467,
-255.857 User:(P:[©.341-0.853,0.600],[0.984-0.715,1.000] ,ISP:0.302,0.216,
-255.923 User:(P:[©.339-0.605,0.600],[0.5874-0.334,1.000] ,ISP:0.302,0.216,
-255.962 User:CP:[@.581-0.106,8.800],[@.826-0.191,1.080] ,I5P:8.302,08.216,
-255.972 User:CP:[8.599-8.299,08.80808],[@8.569-0.142,1.000],I5P:8.302,08.216,
-8.200 ContentsProvider [lowQualityCost=8.1, lowReward=8.1, highQualityCost=8.5, highReward=8.6, conversior
| -8.288 ContentsProvider [lowQualityCost=8.2, lowReward=8.2, highQualityCost=8.6, highReward=@.7, conversior
2384, 000 InternetServiceProvider [networkScale=8.29@, cpPrice=196.688, userPrice=256.888]
| 256.88@ InternetServiceProvider [networkScale=8.824, cpPrice=196.688, userPrice=256.880]
v
< > < >




sXIE : 3TEFADT L1 17— (agent)

1. >7>2Y - 7TV —> 3> 88 (CAP) ([LA&TT)L+a
o 1TE
o HWE (BB J>F7>WIEHQO 7 WELLIFLQO> T2,
o FREEEEBFADMIL/ \SA—F(ES>F L (—kDTh) (CRE
'UN
o LU IGREE T — —DREERE R (CLEB « #5tREERERE (S t) xa, (Conversion Rate)
o HQOZ T W IEH I 2155, REREECLEHI U CGEIURAZIERS | FlEEEIx o, (Reputation Rate)
- B
o AT IIER IR MME—#k (FREEEERE (IHEEHHR)
o AT IWERRIR N (EFEE) : LQ—Dd/=hDa; (LCCost) . HQ—Ddb7=ha, (HC Cost)
o HQOZ 7 WEBHEOR b @ BASFEISPE(C a5 (ISP-CP Price) WHRE4A., BHE R MMIFRIREZLE (IR
o FESEAMEZBIEL T, HQO 7V ZIRH T DISPZEIR

o BHRICHWNTIIISPIC L DRIEEREL . MDCAPODREZFISELTER. USERDITENIIC DWW T IIESDITENC K DE
TE(CTFE,

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#BE{E¥% (July 4, 2020)



s2IE  3FEFED T L 117— (agent)

2. v hID—=0FFE (ISP) : —EMGERN—XXEUEBTIROUTZ 3> E7)L
BEBE(CDOVWT—EDRENFIE. ISPONERK. UT. FEICHL . BES=(CEU THQZERAERIAEIRUSERDEN IRTE.
o USEREFHNEETEZBRICH. BWERICKDE2O T YNLQIIKT,
o CAPAHQO> 72 WEUTISPICIRELTUWWEE L TE. SBENRET DIHE. EROEME(ELQ
o JOwF> TN alfeidigs, BEFZ(CLEAIL T, CAPINSOHQO> T YDZ T AN BIEEE = SR,
IR
o B2BMit5 : ZIFANHQIO> T WEIC a; (ISP-CP Price) . LQO>F > WIHEEZ AN
o B2CTi#5 : USERICW LT [BZEFIAR Z38E : USER—AZHZDUXA a, (ISP-USER Price)
=
o BETEMHIF I | BEFE=E—BEfIIC U Ta, (ISPFixed Cost) C(CBES=(CHHHIUEEE)
o USERUNEY>. CAPHSDA> T NYDZIFANUAESERIFFEELR,
o 21 —H—(CE2OFTVERRELUTVWIEE (I << EBELQM EDMEIHER)

o HQO>F>WaETCOL—F+ >0 T CIMEUEIEE (LQO>FTWVITIHRMEART]) (FEEZISPOZEHIUSERFINDIESIR(IC
LU RAMOFEAE  BAIOR b 1o (ZRCost) « FEAETR MEZR @ ag x/n

FEEEX{EZBiE L T. CAPEFFHE (T DR /KEZTEIR
o INAIIHQZEIRIE T BCAPEIE. BB E22899 DUSEREXICIE U TLEEBIRI(CIENN
o IBIRICBVWTIHEDISPOREZATS E LU TER. CAPBKIUUSERDITENC DL TIZIBEBDITENC K BE % TE(CFAE,

o

o

[e]

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{E¥% (July 4, 2020)



sXIE : 3TEFADT L1 17— (agent)

3. fHEEE (USER) : #fEmmAXIEETIL
o FEEEDMEMEF T T VICH T DB/ (S A—5 (IR
o BAZTIVICHTDHEH (v) (FSH AITHE.
o WHCERID I FTWVIE—D (0.9sv=1.0) . ZNLIMIDLTIE. 0.05v,=0.1
LA DOEFTHREEISE(EFIS. > >N\ DI (FAREERS ] (/i
o fBaDOA>FTNAYNDEREEER (t) (& v(TIEU THHIESS ti=ZL;1
EEAY
o AT IWVREENSESNBMEE © as Y gcontents ti + 205 Lgcontents
o LQOAZ TINS5 DGz DL : a; (LC Reward)
o HQO> 5> HQRE CEUSSHUTIZBEFLQO > YHREED &0 ER (2a5)

o HQO> 7 2WH"OL —F« >IMEES (HQREBE CTERESNTLINENCENST) 85N @5 : a; (ZR User
Reward)

- &

o ISPICX1 9 DHRESFALY : a, (ISP—USER Price)

o EHIFISPZEE I DIHAICIFRAYF I AXMYFE @ ag (Switching Cost)
fERREAXEEBIEL T, EDISPEZZNT DDNERE

o ISPY°CAP. fthdDUSERDITENC DL TIFAISE L CTREBRE

o EDISPEEERIUIRWNC EEFIRE

o

o

[e]

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#¥BE{E¥% (July 4, 2020)



AgentfElDFRFEI TS U A

Step0
o Step 0-1 : ISPHEREKER S > S INTERTE
o Step 0-2 : UserMEDISP EEZH U TWLNBDNVE S > ITRE

Step1

o Sptep 1-1 1 ISPHVRRE/KEZRE (ZEIEFHICEREEN SERAE20%)
o Step 1-2 : CAPH'HQZH T ISPZRTE

o Step 1-3 : USERNEZHIFEISPZZERL. > VDRIEZITD

o Step 1-4 : CAPH...

o Step 1-5 : USERMN\...

o Step 1-6 : CAPH...

o Step 1-7 : ISERAH...

Step2
o Step 2-1 : ISPH'...

LT, Step 100X CiEST

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



L) NS A— 5

Conversion Rate [q,] 1.0 FREREF R 72 D DILFUA
LC Cost [a,] 0.1 BRmEBEIO> T 2WY—ARIYZDIERE
HC Cost [a,] 0.2 =EmB T Y —ARHEDIERE
LC Reward [ac] 1.0 BREI> 7 YHRIERORRISEIZ D &1z D BAMEL
HQ Reward [2a:] 2.0 =EmE 1> 7 Y HREBORESZ D &7z D BAER,
ZR User Reward [ag] 2.0 TOL—F+v > IMROBGEITOVERIBI DL
TSN EENFIAEER
ZR Cost [ag'] 0.001, BREILTFIVECOL—F+« S IHRETBEDIC
(zeroRateISPCost) 0.01, ISPH&1ET IER (REEE—AHEED)
(1).1,
ISP Fixed Cost [a] 1.0 ISPESEEEZDEEERH
Switching Cost [ag]) 1.0 FIRAEMNEZHNISPEEE I JRICEEITIEA
HQ Revenue [ag] 0.1, EmE 17T Y DORMICKDCAPICHEE T IHIEE—A
(Reputation Rate) 1.0 HTZDBAUNA .

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@/BRBI=5S (July 4, 2020)



SIS S U AR

1. HQOZ 7Y DiEHtoIgeEDBE (Diversification in content quality)
HQO> 7 \IRMHAT] [status quo]l HQ: false

. CAPIMEH CE 30> 7 2 VIFLQADHID TREBREAT Y T (FHEIR L. TN TDISPHETDCAPHSIE
HIDILQOFT IV ZIRET DDH

HQ> 5> \Wigtalge [HQ contents case] HQ: true

2. ISPDOHQO > 7 > YEBLEADFIF) (Fast lane or uneven traffic management)
ISPICLDBERDHQO> 7 VEURWZEFS (0,[XIEDEMRME) [Paid prioritization] FastLane: false
mRTHNEIHQO T Y DERWVESFS (a;=0&0LVSHY)  [Next neutrality] FastLane: true

3. ISPOBEEE(CET DHIFIDIEE(L
ISPOEMRUNEIEE D> 52 \YEIC_EBR/R L [status quo : no blocking/throttling] blocking: false

- JZIZU. HQOZ T YAREERIREIRUSEREIIBERE(CHF L. TNZBX D ELQTODEHUE &R D.
ISPAITERU\BIEE/IR O > 7>V #R(C_EBR [Blocking/Throttling] blocking: true

o HURV\EBRBIGBETEZ(ICEU TRE. EDOCAPDI T NAYNIHRERDDINIFEICHTE

4. B2CTHBICHIFBISPICKD O FVERI (Zero-rating)

TOL—F+ 0= UIR (ag=05'=0) [status quo] ZeroRating: false
RISPHT—FEDZVHQO 7oV Ol —7+ >0 %iE# (ag=0,>0) [zero-rating]
ZeroRating: true

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



tE= U A

SFUA BHIS 3 U

BESEHNNDIIHS LBRVNSSONS ZIRET BESEFHHRVNGS
1 BdEEgay ST ISPASTORMI>FoVIC—nosg 40 EOL—F1201RUL

Strict Net Neutrality oo v v, BREDSF>Y  4-1  30%MDISPRIFHEOL —5 ¢ iRt

Z 1t U CHISPERPE T E[EIKEE (CFHEE 4-2  70%DISPIZFh\COL —F+ > 18 H
N3z, CAPIFEREI> T VEIR 4-3 LD TOISPHATOL —F+ it
I BDERNRN

2 EVVEAY RRILE  isphpvgtas T (CREREERTE
Allow Variable Quality

3 PRESNEARY b 1sphgatoiBES 2 L CAPH SDHQ

Aliet [2iodang TV F IS ANE—EEIR (PR
BEIE) | SEANDDUSE IR
4 JG‘I‘ID '/—?4R>’_7“ RISPHZFANEHQRE TIZH T 31>
ALY ASiOA e S WVICH LEOL—5 1 I ER TR

5 BHlBE>FrUA SFUA#2 x#3 x #4

Allow Everything

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#BE{E¥% (July 4, 2020)



REHSEDRLL - T AT —8E/ S A—FETE

REDHRM, ki

CAP=20 HEHEHOICENTELLANILTEREILTWSO T YHIEE [XYouTuberE THO U M NIX2000 AFEE S HEET
(https://ytranking.net/blog/archives/15364) .

HERE TSV I+ — LA 587 FRE (U-NEXT., Hulu. dTV. Paravi. FODZL'27 L. Netflix. Amazon Prime Video, d7 =*AK7)
ISP=1~10 Mobile X F (N E3%t . BETE RLMVYNOETLIVh L (£19,818%t (2019/3377E)
USER=100 AIARFBAEHIEIAOD64.7%. FYEFIEEIXAOD79.8%(2019/31R1E)

BEORE KE

Conversion Rate 1.0
(o)

LC Costla,] 0.1
HC Cost[a,] 0.2
LC Reward[a;] 1.0
ZR User Reward 0.1
(o)

ZR Cost[a,,] 0.01

ISP Fixed Cost[a,] 1.0
Switching Costlag] 1.0
HQ Revenue[a,) 0~0.01

YoutubeMiH & . — B4 T0.05~0.1M (https://president.jp/articles/-/33328?page=3)
ATV EN105 ET HIE (https://lab.topica-works.com/archives/2021) . BfEd71-10.3~0.6M

NEBRETIE—ARHT-Y5FMIRE (https://www.somethingfun.co.jp/video_tips/gautyu-cost) . UGCI E$:}
EREYAMIENIE—A2005H

BARNGERLZOT—REXFIONGELD, =20, IE/KE(F1837.5F (FHFEYNIF4415H
(https://clabel.me/incomes/24345) . A 855 & BFfE T 141200858 (https://roudou-pro.com/columns/51/#toc_anchor-1-
11) DT, BEMM{EIX1837.5M, ) BMmEIVTUVIEZEZLEVNSHREL,COMDHEREESEIC

2018F 7 U — AR EOL—T AT ~DWTPIX A%5230~280M EH#EE

20187 —FRAENOERICEERBBT DDII4.5%DFAE, ZROT CTREETHEFELTIO%NEETE
FAE—AHEYTHNIET AR ETOELAHELRIKELHTERFE, DFY. 1200M
MobileZ2# T # [ £ 55304 (https://www.benefon.com/change-sb/document-time) ZX D T, BHAMSE X 5 E900MHFEE

HERERORYNLEEERAX. —E&HT-Y10~%1100M (https://okugoe.com/web-advertisement-cost/#douga) A>T~
YREL107ET NI, HEE— B %7-Y100~ 1000,

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@/BRBI=5S (July 4, 2020)


https://ytranking.net/blog/archives/15364

Strict Net Neutrality

Allow blocking ‘ﬁ%fw

Allow zero-rating

>=al—>3>A1 GBES=H%INnon-binding)

Allow Variable Quality

ZagentDF 1 FiHE e low P Picizatin

CAPS average reward ISP average reward USER average reward

Allow everything

ReautationRaze=0.1 ReputationRate=0.1 ReputationRaie=0.1 RepuzztionRate=0.1 ReputationRate=0.1 ReputationRaie=0.1 RepuationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRaie=0.1 RepuationRate=0.1 ReputationRate=0.1
ZeroRatelSPCosi=0.001 ZeroRatel5PCost=0.01 ZeroRatelSPCost=0.1 ZeroRatelSPCost=1 ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRateloPCosi=0.L ZeroRatel5PCost=1 ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRateloPCosi=0.L ZeroRatel5PCost=1
1 6 1§ 5 %0 P pild %0 4 14 14 4
" m\b . m ! \\"\? : 1 B u 0 " / 1 f B / i
B B B B 150 13 Jiil 150 w0 0 0 I
1 0 b
10 1 10 1m0
15 08 13 18
8 § §
50 3 5 0
5 06 i3 (%)
6 § § &
0 ! I
\ \ \ \ E(] 1234567891 14 04 04 14
4 ¢ 4 4
()] & [0}
; ; ; ; 12 02 12 12
(101) 10) )
0 i I 00 00 00 00
1234576780900 L2123 ¢5 67880 123145678090 11345878080 _ B . 11345878000 1234567809810 1234567 8¢%81 1134558789040
(150) (150) {151)
Number of 15Ps Numberof 15Ps Humberof ISP Numberof 15Ps Numberof 15Ps Humber of 15P5 Number of Ps Numberof 15Ps Numberof 1SPs Numter of 15Ps Humber of [SPs Numberof 1SPs
ReputationRaie=1 RepuzztionRate=1 ReputationRaie=1 ReputionRate=1 RepuzztionRate=1 ReputationRate=1 ReautationRaie=1 RepuzationRate=1 RepuzztionRate=1 ReputationRate=1 ReautationRaie=1 RepuzationRate=1
ZeroRatelSPCosi=0.001 ZeroRatel5PCost=0.01 ZeroRatelSPCost=0.1 ZeroRatelSPCost=1 ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRateloPCosi=0.L ZeroRatel5PCost=1 ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRateloPCosi=0.L ZeroRatel5PCost=1
] ji] v h] 1,000 2000 300 1,00 i 14 14 i
o — o —_— - . —_— w0 9 /- ; /’_ . /— ;
1,50 1500 150 1,50
i 10 10 1
il ol [ )
1,000 10K 100 14000 8 08 8 8
& 0] [0} i
5 06 i3 (%)
o o o 0 50 50 i 50
14 04 4 14
bil bl bid 0
I} | S —— e ] i 02 12 11
113456789010 1234567890 123435678350 15678910
] 0 0 ik} 00 i ik}
12345678801 1134567860910 S B T A A 123456789510 1114635678901 12345678010 12134567831 trr e e e
(500) 0) ] (500]
Numter of 15Ps Humber of ISPs Number of 15Ps Humberof [SPs Numbr of 15Ps Humber of ISP5 Numberof 1SPs Number of 15Ps Nuberof 1SPs Numberof 15Ps Humberof [SPs Numberof 1SPs

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@IB#uBfE== (July 4, 2020)




>=al—>3>A1 (@

High Quality

H#¥9H non-binding)

T

AVID:'&

T

WV (ChEDHDS

T’

ReputationRate=0.1
ZeroRateISPCost=0.001

Number of HQ contents

ReputationRate=0.1
ZeroRatelSPCost=0.01

ReputationRate=0.1
ZeroRatelSPCost=0.1

RepuationRate=0.1
ZeroRatel5PCost=1

30 0 0 3
k0
25 3 3
IS
20 20 20
@
15 15 15
1
10 10 10
1
5 5 5 :
0 0 0
123455 758 910 123456 7 10 123456 7 10 314356 78 310
Nurber of ISP Nurnber of ISPs Nurnber of ISPs Number of 15Ps
ReputationRate=1 ReputationRate=1 ReputationRate=1 ReputationRate=1
ZeroRateISPCost=0.001 ZeroRatelSPCost=0.01 ZeroRatelSPCost=0.1 ZeroRatel5PCost=1
30 0 0 3
k0
25 3 3
IS
20 20 20
@
15 15 15
1
10 10 10
1
5 5 5 :
0 0 0
123455 758 910 123456 7 10 123456 7 10 314356 78 310

Number of [SPs

Mumber of ISPs

Mumber of ISPs

Number of 15Ps

100%

0%

100%

0%

RepuationRate=0.1
ZeroRatelSPCost=0.001

Share pf HQ contents

ReputationRate=0.1
ZeroRatelSPCost=0.01

ReputationRate=0.1
ZeroRateISPCost=0.1

ReputationRate=0.1
ZeroRatelSPCost=1

e Strict Net Neutrality

Allow Variable Quality

Allow Paid Prioritization
Allow blocking ‘ﬂﬂ\?ﬂ

Allow zero-rating

Allow everything

100% 100% 100%
anse 90% 0%
80% 80% 80%
0% 70% 0%
a0% 60% 0%
50% 0% 0%
0% 4% 0%
3n% 30% 30%
nse 20% 20%
10% 10% 0%
0% % 0%
23 45678 910 1234567 8¢ 345 6 7 10 1234567 8910
Nurnber of ISPs Number of 15Ps Kumber of ISP Number of I5Ps
ReputationRate=1 ReputationRate=1 RepuationRate=1 ReputationRate=1
ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRateISPCost=0.1 ZeroRatelSPCost=1
100% 100% 100%
anse 90% 0%
80% 80% 80%
0% 70% 0%
a0% 60% 0%
50% 0% 0%
0% 4% 0%
3n% 30% 30%
nse 20% 20%
10% 10% 0%
0% % 0%
23 45678 910 1234567 8¢ 345 6 7 10 1234567 8910
Nurnber of ISPs Number of 15Ps Kumber of ISP Number of I5Ps

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@Q|BEREEF S

(July 4, 2020)




>=al—>3>A1 GBES=H%INnon-binding)

125

100

75

50

25

125
100
75
50
25

A - #EROD)L—TBLEE (ISPHiZOHSEICKDE1L)

(reputationRate=0.1, zeroRatelSPCost=0.01)

Strict Net Neutrality

123 45 6 7 8 910

Allow Zero Rating

1 2 3 45 6 7 8 910
# of ISPs

=(AP =4=]SP =g=USR

Allow Variable Quality Allow Paid Prioritization Strict Net Neutrality
125 125
100 100
75 75
50 50
% %
0 0
123 45 6 7 8 910 123 45678 910 123 456 78 910
Allow Everything Allow Zero Rating
125
100
75
50
%
0
g L 23 45678 9D
1 23 45678 910 #of 1Ps
# of [SPs
atmCAP ISP SR (AP ISP pmlUSR

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@IB#RiBEF% (July 4, 2020)

125
100
75
50
25

125

100

75

50

25

0

(reputationRate=1.0, zeroRatelSPCost=0.01)

Allow Variable Quality Allow Paid Prioritization
125

100

75

50

2

123 456 7 8 910
# of I5Ps 123 456 7 8 910

Allow Everything

2
N N PO

123 456 7 8 9 10

# of ISPs
= (AP g SP p=USR




>=al—>3>A1 GBES=H%INnon-binding)

v MIFHERRE

ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1
ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRatelSPCost=0.1 ZeroRateISPCost=1
100 100 100 100 —
90 20 90 20
80 80 80 80
i 2 3 4 5 6 7 8 9 10 t 2 3 4 5 6 7 8 9 10 i 2 3 4 5 6 7 8 9 10 i 2 3 4 5 6 7 8 9 10
Number of I1SPs Number of ISPs Number of I1SPs Number of ISPs
ReputationRate=1 ReputationRate=1 ReputationRate=1 ReputationRate=1
ZeroRateISPCost=0.001 ZeroRateISPCost=0.01 ZeroRateISPCost=0.1 ZeroRatelSPCost=1
Strict Net Neutrality
100 100 100 100 : :
Allow Variable Quality
Allow Paid Prioritization
- fm o)
90 a0 90 a0 Allow bIocklng X
Allow zero-rating
Allow everything
80 80 80 80
i 2 3 4 5 6 7 8 9 10 t 2 3 4 5 6 7 8 9 10 i 2 3 4 5 6 7 8 9 10 i 2 3 4 5 6 7 8 9 10

Number of ISPs Number of ISPs Number of ISPs Number of ISPs




Strict Net Neutrality Allow blocking

>=Zal—23a>A2 (BEF=HKINDbinding)

e AllOW Variable Quality

ZragentDI I FIFE o P Prcrtization

CAPS average reward ISP average reward USER average reward

Allow zero-rating

Allow everything

ReoutationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 RepuzationRate=0.1

ReputationRate=0.1 Reputatior
ZeroRatelSPCost=0.001 ZeroRatel5PCost=0.01 ZeroRatelSPCost=0.1 ZeroRatelSPCost=1 JoroRatelSPCost=0.001

1 RepurationRare=0.1 ReputationRate=0.1 ReputationRate=(.1 ReputatiorRate=0.1 ReputationRate=0.1 ReputationRate=0.1

ZeroRateISPCost=0.01 ZeroRatelSPCosi=D.L ZeroRatelSPCost=1 ZeroRatelSPCost=0.001 ZeroRatel SPCost=0.01 ZeroRatelSPCosi=.1 ZeroRatel5PCost=1

“ h “ —/\\—:\__\ " m # 0 m m m I "

00 0 1w 100

3 3 §
0\_— [\-_— 0
4\¢\4\¢\ s i iscasoon

G0 &) () {51)
2 2 1 2 0.2 02 0.2 02
100) (150) ) (100)
! ! ! ! W [ P W
12345 €678 91 173 4567880 123456780910 11345578 ¢10 S 114557 8 9 f 12345678010 1273456578201 c 114557831

11365587 3 7 2345 67
. e . . (151) (150) 50 (150)
ko765 el 55 ke 55 el s Nankerf 5 T Horbesf s Yanerf 5 Yanberof 5 Nkl s Forerf 55 unberf 5
RepuzztionRate=1 ReputationRate=1 ReputationRate=1 RepuzationRate=1 RepucationRate=1 ReputationRate=1 ReputationRare=1 RepucationRate=1
ReputationRate=1 RepuzationRate=1 ReputationRate=1 RepuzationRate=1 B
ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRatelSPCosi=0.1 ZeroRateISPCost=1 ZeroRatelSPCost=0.001 ZeroRatel SPCost=0.01 TeroRatelSPCosi=0.1 ZeroRateISPCost=1
ZeroRatelSPCosi=0.001 ZeroRatel5PCost=0.01 ZeroRatelSPCost=0.1 ZeroRatelSPCost=1
10 200 100 10 i 14 14 i
1 » 1 0
12 12
[ S— FOJ o e m 0 150 10 0 w w \
N
1 10 10 10
8 [} o 0
0 1o I 0 1 08 [ 8 \J_/\,
[0} i ) »
15 06 1§ 15
50 50 50 50
0 [} 4 4 4 04 bt} 14
u il b o 0 p 0 0 02 0
1345678901 12345571801 113 ds 678380
00 00 [} 00
0 ¢ 0 N 12134587890 12345678901 1234567830 12134587830
1234567880 12134557891 t23as s TR 1234557380910 (600) 0] ) (cae)
Narerof 595 Nurerof I5°5 Narber o 1995 Narerof 595 Huber o 155 Narberf 19 Nurrber f (575 Huber of s
Narerof 195 Hurtber of 5P Narkerf 995 Nurer f (575

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)




>=Zal—23a>A2 (BEF=HKINDbinding)

High Quality 1> >V - £ A7 VI (CEHDE T 7

Number of HQ contents Share pf HQ contents

ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 RepuzationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1
ZeroRatelSPCost=0.001 ZeroRatel5PCost=0.01 ZeroRatelSPCost=0.1 ZeroRatel3PCost=1 ZeroRatelSPCost=0.001 ZeroRateISPCost=0.01 ZeroRateISPCost=0.1 ZeroRatelSPCost=1
60 0 0 ) 100% 100% 100% 100%
0% anse 9% 0%
50 0 0 i
0% 80% 80% 80%
/\/ o s 7 %
0 0 0 @
0% 0% 60% 60%
30 0 0 30 30% 50% 0% 0%
% 0% 40% 0%
20 20 20 i
0% 3% 30% 30%
0% nse 20% 20%
10 10 10 10
10% 10% 10% 0%
0 0 0 0% 0% 1% 0%
12 3¢5 5 78 910 123 456 78 510 123 456 78 510 1231 4356 78 310 123456 78 910 123 ¢56 78 ¢ 1 123456738 310 12345687 85910
Nurber of [SPs Nurnber of ISPs Nurnber of ISPs Number of ISPs Nurnber of ISPs Number of 15Ps Kumber of 15Ps Number of I5Ps
ReputationRate=1 ReputationRate=1 ReputationRate=1 RepuationRate=1 ReputationRate=1 ReputatiorRate=1 RepuationRate=1 ReputationRate=1
ZeroRateISPCost=0.001 ZeroRatelSPCost=0.01 ZeroRatelSPCost=0.1 ZeroRatelSPCost=1 ZeroRatelSPCost=0.001 ZeroRatelSPCost=0.01 ZeroRateISPCost=0.1 ZeroRatelSPCost=1
60 &0 60 60 100% 100% 100% 100% . .
e Strict Net Neutrality
0% anse 9% 0%
¥ ? » ¥ 80 Y 80% 0%
% 8% 0% ¥ H 1
‘ Allow Variable Quality
0% 7% 0% 0%
40 40 40 40
i i o = Allow Paid Prioritization
30 30 30 30 0% 0% 50% 50%
40% w5 w Allow blocking
20 20 20 20
W% 3n% 30% 30%
- - - w0 Allow zero-rating
10 10 1 10
10% 10% 10% 0%
, , , " N . Allow everything
123455 78 910 123456 78 310 12345678910 123 45 6 7 8 9 12345678910 123 45678 ¢ 1 1234567831 1234567 8910
Number of ISP Number of ISPs Number of ISPs Number of ISPs NurnEer of ISPs Number of 1SPs Number of 1575 Number of ISPs

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@IB#uBfE== (July 4, 2020)




125

100

50

25

125

100

50

5

—_—
—_—
—

a1l —23> A2 (BEF=FFIHbinding)

K - #EROD)L—TBLEE (ISPHiZOHRSEICKDEL)

(reputationRate=1.0, zeroRatelSPCost=0.01)

(reputationRate=0.1, zeroRatelSPCost=0.01)

Strict Net Neutrality Allow Variable Quality Allow Paid Prioritization Strict Net Neutrality Allow Variable Qualty Allow Paid Prioritzztion
125 125 15 15 15
— ey 100 100 100 o o 100 100
75 75 ~ 75 N . .
50 50 0 50 0
25 25 5 I 5
0 0 0 0 0
34 5 6 7 8 910 123 45 6 7 8 9 10 123 45 6 7 8 9 10 12345678911 123 45678910 123 45678910
# of ISPs #of ISPs #of ISPs # of 15Ps 7 0fIPs # of 5%
Allow Blocking Allow Zero Rating Allow Everything Allow Blocking Alow Zero Rating Allow Everything
125 125 125 125 125
100 100 100 100 100
75 75 75 75 7
50 50 50 50 50
55 25 JA] P 5
0 0 0 0 0
34 5 6 7 8 9 10 123 45 6 7 8 9 10 123 45 6 7 8 9 10 123 45678910 12345678910 123 4567 8910
# of ISPs # of ISPs # of ISPs #of I9Ps # of [%s #of 95
4=CAP =[P —g=UR 4=CAP —g=ISP —=USR 4=CAP —g=ISP —g=USR 4=(lP =l =R t=(AP pulSP =R =(AP 4=l =4=UR

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



>=Zal—23a>A2 (BEF=HKINDbinding)

2w NFFR

ReputationRate=0.1
ZeroRatelSPCost=0.001

ReputationRate=0.1
ZeroRatelSPCost=0.01

ReputationRate=0.1
ZeroRatelSPCost=0.1

ReputationRate=0.1
ZeroRateISPCost=1

100 100 100 100
90 20 90 20
80 80 80 80
i 2 3 4 5 & 7 8 9 10 1t 2 3 4 5 6 7 8 9 10 3 4 5 & 7 8 9 10 1 2 3 4 5 6 7 10
Number of I1SPs Number of ISPs Number of I1SPs Number of ISPs
ReputationRate=1 ReputationRate=1 ReputationRate=1 ReputationRate=1
ZeroRatelSPCost=0.001 ZeroRateISPCost=0.01 ZeroRatelSPCost=0.1 ZeroRateISPCost=1
Strict Net Neutrality
100 100 100 100 : :
Allow Variable Quality
Allow Paid Prioritization
20 90 20 o0 Allow blocking
Allow zero-rating
80 80 80 80 Allow everything
12 32 4 5 6 7 8 9 10 1t 2 3 4 5 6 7 8 9 10 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 10

Number of ISPs

Number of ISPs

Number of ISPs

Number of ISPs




> =1L —

= 3>7R (@

“,

A

=5

21 non-binding)

cpNum=20

ispNum=4,10

userNum=100

conversionRate=1.0
isEnableNolSP=true
isFastLane=false
isEnableHighQuality=true
isBlocking=false

isZeroRating=true
zeroRatelSPRate=0.0,0.3,0.7,1.0
switchingCost=1
reputationRate=0.1,1.0
isZeroRateUserPayCostForHQ=false
zeroRatelSPCost=0.001,0.01,0.1,1.0
zeroRateUserReward=2
#CapacitylsNoBinding
maxNetworkScale=1.0
minNetworkScale=1.0

minNetworkScale=1.0

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@&

ReputationRate=0.1
ZeroRateISPCost=0.001

20
18 L
16 A
14 o
[
12 8 @ ® LJ
Dl
10 % S
@]
8 o °
<
6 a |
A
4
2
0
0 3 7 4

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

123 101 10.0
nonZR 10.0 9.0 9.7

ReputationRate=1
ZeroRateISPCost=0.001

ISP: User

ReputationRate=0.1
ZeroRateISPCost=0.01

20
[ ]
18
16
14 ol .
12 Q
g ° ® #
10 o)
[e]
8 . -
b
s &
[ ]
4 | |
2
0
0 3 7 10

Number of ISPs that adopt zero-rating
@ 1SP[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

m ISP[05] & ISP[06] 4 ISP[07] & ISP[08]  ISP[09]

9.0 101 10.0
nonZR 10.0 104 98

ReputationRate=1
ZeroRateISPCost=0.01

ReputationRate=0.1
ZeroRateISPCost=0.1

14 @ o
|| [ ]
12 !
10 o ® n
8 a A 9]
o [ ] @
¢ 06
*
4 A *
2
0
0 3 7 10

Number of ISPs that adopt zero-rating
©15P[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

mISP[05] & ISP[06] 4 ISP[07] « ISP[08] = ISP[09]

8.4 9.6 10.0
nonZR 10.0 10.7 10.9

ReputationRate=1
ZeroRateISPCost=0.1

ReputationRate=0.1
ZeroRateISPCost=1

20
18
16
*
14
12 g =
O [¢] ﬂ (')
10 & L]
i A [
8 4] &
A
° (¢} *
4 O <> <>
2
0
0 3 7 10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

11.0 103 10.0
nonZR 10.0 9.6 9.4

ReputationRate=1
ZeroRateISPCost=1

20
18
[m]
16
14 @ a
12 & i
g °
10 a &
[ ] [ ] 3
8 ®
*
6 A n
6]
4

0

3

7

10

20
18
16
14 . N
[} *
PR -
“ ° ]
g B °
8 < * , ]
A
6 A &
.
°

0

3

7

10

20
18
16 ™
14 *
° ¢
12
g °
10 2
e [ ]
8 A A *
oS a [ ]
6 D ] ®
4

0

3

7

10

20
18
16 o =
[ ]
14 o]
* [ ]
2 O (J
. *
10 o .
<o * - n
8 O
[m] A A
6 A .
4
2 [ ]

0

3

7

10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

7.3 10.7 10.0
nonZR 100 111 8.4

Number of ISPs that adopt zero-rating
@ 1SP[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

m ISP[05] & ISP[06] 4 ISP[07] & ISP[08]  ISP[09]

Number of ISPs that adopt zero-rating
©15P[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

mISP[05] & ISP[06] 4 ISP[07] « ISP[08] = ISP[09]

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

-“--- -“--- [ o | | 7 | 0]
ZR 10.5 10.0 ZR 10.0 ZR 114 101 10.0
nonZR 100 98 123 nonZR 10.0 101 10.7 nonZR 100 94 98

(July 4, 2020)




\ E — — \Il
|SP%*:I:@5FIJ‘E rE 5 DA Z,
. .
ISP: Reward ISP: HQ contents
ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1 ReputationRate=0.1
ZeroRateISPCost=0.001 ZeroRateISPCost=0.01 ZeroRateISPCost=0.1 ZeroRateISPCost=1 ZeroRateISPCost=0.001 ZeroRateISPCost=0.01 ZeroRateISPCost=0.1 ZeroRateISPCost=1
2 2 3 5 5 5 5 5
0 ~ A
2 ~
[ ] 4 1 4 ] 4 4
1 1 s
®) N o
1
. * [} A
9] o) : ) E [ ] L4 [m] A (10) 3 2 * ® 3 3 8 n 2 3 O .
- ® A o] * ?
0 4 @ 0 - A - 0 e (15) ¢ o 8 b4 a Q '] a o) ° ] a ‘
- S ~ " , | E e [ . ) . ° o o n [
g % ° 3 Q m 8 3 ° o P4 .
i ™ A B A 2 Y 2 S O 2 A A 2
© g8 2 o - @0 O . B o A .
. ® [ © | | Q [ ] '] o
L] ] A o] 0
A [ | al [ ] * A
® ® [ [ ] (25) ’ N A P
] 8 1 u 1 n 1 1 &
@ [0 ¢
= i (30) *
a
@ @) ®) (35) o o 0 0
0 3 7 10 0 3 7 10 0 3 7 10 0 3 7 10 0 3 7 10 0 3 7 10 0 3 7 10 0 3 7 10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

0.20 0.06 -0.07
nonZR  -0.02 0.01 -0.10

ReputationRate=1.0
ZeroRateISPCost=0.001

2
1
8 "
A *
g & s v
0 - A
A ® A o
-]
[63]
@
0 3 7 10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

Number of ISPs that adopt zero-rating
@ 1SP[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

m ISP[05] & ISP[06] 4 ISP[07] & ISP[08]  ISP[09]

-ﬂ--

-0.30 -0.24 -0.15

nonZR 0.11 0.03 0.08

ReputationRate=1.0
ZeroRateISPCost=0.01

2
1
“ B
M )
P < B S B N
= s . o
9 X ) .
’ :
@
@
0 3 7 10

Number of ISPs that adopt zero-rating
@ 1SP[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

m ISP[05] & ISP[06] 4 ISP[07] & ISP[08]  ISP[09]

Number of ISPs that adopt zero-rating
©15P[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

mISP[05] & ISP[06] 4 ISP[07] « ISP[08] = ISP[09]

=72 =ILEl) =1LEE)

nonZR 0.00 0.19 0.35
ReputationRate=1.0
ZeroRateISPCost=0.1
3
2
1
@
A
° oy
5] g
®
*
[
[}
@ ° L
¢« A
¢ [
@)
0 3 7 10

Number of ISPs that adopt zero-rating
©15P[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

mISP[05] & ISP[06] 4 ISP[07] « ISP[08] = ISP[09]

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

-22.62 -20.98 -20.81

nonZR 0.10 0.02 0.04
ReputationRate=1.0
ZeroRateISPCost=1

5
o g
®)
[
(10)
*
(15) ‘ A
) ¢ = o
*
(25)
| ] ’ °
(30)
[ ]
(35) e
0 3 7 10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

-0.29 019 0.10

nonZR 0.15 022 -0.11

ZR -0.10 -0.28 -0.21

nonZR - -0.11 -0.07 0.32

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@Q|BEREEF S

ZR =187 207 =165
nonZR 0.14 0.03 0.42

ZR -23.01 -21.02 -20.79

nonZR 0.06 0.05 0.22

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

24
nonZR 2.4 22 2.1

ReputationRate=1.0
ZeroRateISPCost=0.001

5

.
- *
m]

o .
(¢] *
0 m
08 ]
: .-
A @

]

1
0
o 3 7 10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

nonZR 2.6 24 1.9

(July 4, 2020)

Number of ISPs that adopt zero-rating
@ 1SP[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

m ISP[05] & ISP[06] 4 ISP[07] & ISP[08]  ISP[09]

24
nonZR 23 23 24

ReputationRate=1.0
ZeroRateISPCost=0.01

5
4
3 = A
o) S $ °
[m] [ ]
A
2 O n 0
g [¢] ? [ ]
*
1
[}
0
0 3 7 10

Number of ISPs that adopt zero-rating
@ 1SP[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

m ISP[05] & ISP[06] 4 ISP[07] & ISP[08]  ISP[09]

25 2.0 2.2
nonZR 2.2 2.3 28

Number of ISPs that adopt zero-rating
©15P[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

mISP[05] & ISP[06] 4 ISP[07] « ISP[08] = ISP[09]

2.3
nonZR 2.4 24 24

ReputationRate=1.0
ZeroRateISPCost=0.1

5
B
<o [m] * [ ]
3 A °
. m
0 o m;
u] ]
2 A -
o |
] .
1
0
0 3 7 10

Number of ISPs that adopt zero-rating
©15P[00] m ISP[01] & ISP[02] 4 ISP[03] @ ISP[04]

mISP[05] & ISP[06] 4 ISP[07] « ISP[08] = ISP[09]

R 2.0 2.3 2.2
nonZR 2.4 24 26

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

2.3
nonZR 24 2.1 23

ReputationRate=1.0
ZeroRateISPCost=1

5
4
o [ [
a ° °
3 ! -
A ° °
0 O [ ]
S
2 S
- 2
A
A o
1
0
0 3 7 10

Number of ISPs that adopt zero-rating
@ 15P[00] mISP[01] & ISP[02] & ISP[03] @ ISP[04]

m ISP[05] « ISP[06] 4 ISP[07] « ISP[08]  ISP[09]

2.4
nonZR 2.3 23 24




AMEFTILDNSDEELRFAR

S AAVE E =5
o EERIXHRIIMED T T FTINVEEFHOFIEIINEN
o ISPICKDEEERSGES. COL—F+ > 08I nNdO> 5T VEEEOFEMEKR
o ISPEMBRI NI, 27 VEEEOFIHEHMET I DagEENEL)
o ISPEMMEZINE. HQOZ 2 VEISIEZ DN, NV T -2 3 2KR(CEHDHDS T 7(HMET
o TOL—F+ P8 AICKDHQO> T VESIENN

ISPEEEEE
o BRFEEAXE EBICHEFEOCAD LK
o BEEBIEG (MBS BT IUIFEA RS, —A, POL—F+ > EFEEFFEZELRN

USER
o EEIRPIIMET T, FIRABEISPHEDmRFDERZZTIRN,
o BRI IR T DT LT, A ISP DmEN SHER EER
o BIEEEEHNFIFE CRADERZFIR

SRR
o ISPTBDHRFERILHEEDH(CREL. I>27 2 VEEE LISPEBIREZHS
IAEFIRENDFE

o ISPHZIEE LUK FESTHDIHEAF. COL—F+ > JEATHAEEN Y MIBZELE TN S D

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



A2ESTILIMSDEELRFAR

S AAVE E =5
o EERIXHRIIMED T T FTINVEEFHOFIEIINEN
o ISPICKDEEERSGES. COL—F+ > 08I nNdO> 5T VEEEOFEMEKR
o ISPEMBRI NI, 27 VEEEOFIHEHMET I DagEENEL)
o ISPEMMEZINE. HQOZ 2 VEISIEZ DN, NV T -2 3 2KR(CEHDHDS T 7(HMET
o TOL—F+ P8 AICKDHQO> T VESIENN
o ISPENZ <IN, TOVF2ICRIDHQOS FIVISEAKE(CIRD

ISPEEEEE
o BRFEEAXE EBICHEFEOCAD LK
o BEEEERMEEEEINIEFENKREV,. —A,. JOvF>TJ&0O0L—F o 20 3FEIRFFEFTIRN

USER
o ERE/AHPIIMT TIE. FIFAE(FISPHGZDBRFEDERZZ TR,
o JOVF>2JZEDI NUSHIAEFISPTHIZDHRFEN SIHERZZER
o MMDTTRTHNUL, ISPEMMBEZNUIFIRBEDER (KT

SRR
o ISPIBDHRFMERIT OV F 2 IBRB T ORBEDHFEE, MIFHRFCKID ITRTDT LA T7—DOREHED

JEFYRENDFE
o ISPHZIEE LUK FESTHDIEAF. COL—F+ > JEATHAEN Y MIBZEL T DN S D

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



ZRET)L
o COL—F 1 2O DRMITEDISPE—EHIFEEE(CRET DL, /(SA—FEREICKLDTISP
DFHIYT— P RE<LEILT D
- COL—F« 2R T DFEE LIRP URRWEEEDEE SN HIRS T 72 EIS I DH\
W< DDA F 2V EHQRM T DM/ S A—FHEDKETEASND

o ISPEHNAER I DAEEITOL —F « DI Z MM UIRWEEBD AN B/KE(CIRDIHZEN
5B

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@IB#RiBEF% (July 4, 2020)



>=alb—>32iER

SENTNDS=aL—2 3> DfERICKDE. BUWLRY MRITE)L—) LRSS FEE(C
EDTHBAVUY MEFRLN,
o EOERICEDTHE. Ry MIIENSOT R ETRI D ENM AU Y METRD,

ISPZICHENTERFZIBINSEDZLE ISPOB= 'J%"']b‘fdb \iaE'z (& ISP 52

VEERENSHAEERERIiCEd. BEFHNINGDIHZEE. RPFEAZEDHDIL
CTHRAEEEDHETCOTLA ’\7—@1§%§7€Tﬁ7&’)__[ 'IED‘E&E%o

TOL—F 4 >J(CDNWTIE /S A=FCLo>TFTO— K> RFIF&E#RBE®RZ R
=B DOREEN D DN ISPEREEDHENZVZE(CIEZDILELEIR0,

COL —F+ >0 %IRRT 3EESE CIRMEURVWEEENRIEIDES. COL—F+ >
IONEIZ5IRFRUNATY, ZORMB(ICHEBIRRFRERDIKE(C KD CISPOFRHEMNE

AN

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



+=A
o off

Ry NRIZECE U CEMSN TS ZE'ETILOMEINEFTTI LA 77— ESF U AD R
OHTRENTH O, ZTNUTHL. AARTIREIDFAE. O>Ea—FT0>20/(D—
DFFIBRD. (FDMNHEMRET LD OBIENMERZED T EN TS, RBERRY M
ML= 72 < DM ICRSIRRNEZ 5T CENMF CE D,

SERDRE
o WWNIR) S A—H DERTE
- BET)UEEDREL

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@IB#RiBEF% (July 4, 2020)



Jitsuzumi (2020 )t & D& sm E DIEN

CNETODER SEIDHH
- READE N | EXEBEENZE o JOHADE | EFEEEIPFTS
o EROESZ. RNLRY OZESN(CHAY BBIASEEE o TR NLRY TS OE S FETILEAD—D
(C R BTIEALTIA TR o ISPOERIF 1 () ~10 GEU\EREIRAD)
o BIASEZREE(CKD LML MREDEIFEE o EHRDES(E T LA T —RID) A DEALN
o LAY —DITENHIY o TEREU. XIFRDRMEZBNBDE U THH
o BRUBEBFEEOKVMETACKD . RERERIFIERNCTD o LA 7T—DITENEI

WTIEEN(CHIFI SN TWLD EE8E

\

BHINDIDE. =BER
BREDZHEIE5I1E
1= AT ARSI

o ZEOEMNEIIC U CEIEM(TITE
e o [AREAREREUNV] FT—>1> MIFE

BENAGTFE
s 2

v B i

IRt
| SMPIRHIZEL ek Y kT —Thisglc s
| \FHEMHE DR

v RYNT=ODT VNV )T
v HEEAYIETE, JEAEISEREE

BhNDDIE. FiSDEFEES - ExE
Mm;go;;;/ ) kDT CRBRDEZEIES TR
- IHHEEERERER

v BEHBIUE, ?\ rT—omgRTa

XA LTHIBICBT B SMP 37 & DA g b_ i
. T+ >
RS 4

HRlERY b T — ORI EREIDEA

F FD— ISR
RN RFENITAE
BLEIBDI+531?

SMPEREDITEI%E
BT BT L TRIER
ROETEEDN?

B A

e ik e N v

EIHED IS
S

v bS5 T4y 7 OEEFIE Y RODOES

v REREDRERIDERS

v BEHBNIE, BHBICHIF S SMP iR
TEDER

12-4-2 BHHE#H 72 —F ¥ — b

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E¥REE¥= (July 4, 2020)



S5k

BEREC (2016) "“BEREC Guidelines on the Implementation by National Regulators of European Net Neutrality Rules,”
BoR(16)127, https://berec.europa.eu/eng/document_register/subject matter/berec/download/0/6160-berec-
guidelines-on-the-implementation-b_0.pdf

Easley, R.F., Guo, H., and Kramer, J. (2018) "From Net Neutrality to Data Neutrality: A Techno-Economic Framework
and Research Agenda, " Information Systems Research, 29(2), 253-272.

EU (2015) “Regulation (EU) 2015/2120 of the European Parliament and of the Council of 25 November 2015 laying
down measures concerning open internet access and amending Directive 2002/22/EC on universal service and
users’ rights relating to electronic communications networks and services and Regulation (EU) No 531/2012 on
roaming on public mobile communications networks within the Union (Text with EEA relevance),” Official Journal of
the European Union, L 310, 1-18.

FCC (2018) “Declaratory Ruling, Report and Order, and Order, In the Matter of Restoring Internet Freedom,” 33 FCC
Red 311 (1).

Gilbert, N. and Troitzsch, K. (1999) Simulation for Social Scientist, Open University Press.
EEEM (2019) [COL—F+ > 00 —EX(CHIDHEEEHMOONIT] [MEREEFREE] 37(3), pp.1-15.
Jitsuzumi, T. (2020) “Net Neutrality.” In Mitomo, H. (ed.), Telecommunications Policies of Japan, Springer, pp.201-220.

T. JITSUZUMI, F. TORIUMI, TKOGUCHI@|E#B{EF% (July 4, 2020)



	ネット中立性規制の所得分配効果について                                                  ―マルチエージェント・シミュレーションによる推定―
	研究目的
	ネット中立性問題の本質
	各国におけるルール作りの検討
	社会科学の分野における先行研究
	基本的なモデル設定
	最も単純なモデルを用いたゼロプライスルールの分析
	さまざまな要素を加味したモデル分析の結果は一意ではない
	日本型モデルにおける基本的なモデル設定からの乖離
	研究方法
	分析モデル
	設定：3種類のプレイヤー（agent）
	設定：3種類のプレイヤー（agent）
	設定：3種類のプレイヤー（agent）
	Agent間の競争進行シナリオ
	設定パラメータ
	分析シナリオ群
	比較シナリオ
	現実社会との対比：プレイヤー数とパラメータ設定
	各agentの平均利潤
	High Qualityコンテンツの数・全コンテンツに占めるシェア
	利潤・純便益のグループ毎比較（ISP市場の競争による変化）
	ネット利用者総数
	各agentの平均利潤
	High Qualityコンテンツの数・全コンテンツに占めるシェア
	利潤・純便益のグループ毎比較（ISP市場の競争による変化）
	ネット利用者総数
	シミュレーションZR（通信容量制約がnon-binding）
	ISP各社の利潤、提供するHQコンテンツ数
	A1モデルからの主要な知見
	A2モデルからの主要な知見
	ZRモデル
	シミュレーション結果
	結論
	Jitsuzumi (2020)他との議論との違い
	参考文献

