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HEDE T AN EEEVE - SUERAE kB A AL - R AR DY LA 3
FEMIAES] » (e T TGS HE - Bl T RSB ERZ AT DAY B
PERH] > (e MRS T BIRERARES --- BHE T R B AR BLEE - W] DU B[R R AR AERA
femmE HERAA ~ WEEEBRE - EMEEAReEeR - ) R K EE
& T EAFHAHARENE IO E B R A RO R - H AR MERR DL N3 F A R
AUE > BB B S H (R - NIt > EEIA T REE S E R L SR E L A
o BRI > TR R R 2 T B A E A p 2 e
ERREEE ) WETESEEDE BB e 5 LB S E T RE B T i
FHERA -
Assad et al. [/ 2022 5= B FEEIE B UM ERS  EIZ S AR T H N E(EX
B~ ISR TERR RN PR ERE (57)  ~ AR (E AR BT P
FZHERETT ~ DURC TS & SR (o B s B P R RE T DA B AE AT - DAH B
FELEERS (structural break ) AUFRAMHBEFALGER HE DA TEIIIFZ] - A& BIRGH
20% HIAmHGE (892,728 {8) /A THEECASTE - HE P —FLLEREHAAE 2017 £
HACR © B9 E > BRATE BUARTEAVHHYS - HEBKTS LR BhE o MR

Bundeskartellamt & Autorité de la concurrence, Algorithms and Competition, Bundeskartellamt &

Autorité de la concurrence (2019), https:/www.autoritedelaconcurrence. fi/sites/default/files/algorithms-

and-competition.pdf, last visited on date: 2023/10/11.
2 OECD, Algorithms and Collusion: Competition Policy in the Digital Age, OECD Going Digital

Project, 14-15 (2017), https://www.oecd.org/competition/algorithms-collusion-competition-policy-in-

the-digital-age.htm, last visited on date: 2023/10/11.
 Id.at16.
Stephanie Assad, Robert Clark, Daniel Ershov & Lei Xu, “Algorithmic Pricing and Competition:
Empirical Evidence from the German Retail Gasoline Market,” 132(3) Journal of Political Economy,
723-771 (2024). 7JR:i52:f Stephanie Assad, Robert Clark, Daniel Ershov & Lei Xu, “Identifying
Algorithmic Pricing Technology Adoption in Retail Gasoline Markets,” 112 AEA Papers and

Proceedings, 457-460 (2022).
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st EREEAVERS (BORIER) 8 EEF ST - RIFTESRRE BEE R -
MBS ZA MR FETEEE AN @IS S - RAEGTEEE AN TS - K
SRR T REY 38% - BRAY » HEEVEASTEAVER T — A AT Ebg we s AR
(BB ) » AT 5 -

J& By NHIHY Amazon &3 B ESTEEEDEMAE &' B1A85TH (dynamic pricing) | »
GRS g — s THAYERS - — B E T ERS R e B e R
5 EAETIES © RERF I R DU S EAYE = AR AT - HEeE &
HIRESRE 5 2 B3R EE Y il 2 B0 T A — B R N B B 4 8
e s R (E - EEIFRORATGE - EEBREEENES Amazon FRRENE fn
{Ef& 250 B > PEE—fIEE 10 S HEH1SE)— R (EFR - Amazon | HBIAEHE
&~ NHERECRETERE » — Rl i ES S ER - BESEIE T SRR
W QI —ELFAEESERE - L 0 2021 48 5 HEFERESERZEEE" - 2022 £ 9
HimiiE24E 6 DU 2023 48 9 H £E T 52 58 ( Federal Trade Commission »

RIREY Ky 52 7388 ~ JQ&EREICEEZ 73 08 - SRR ER S HIIELI S 4.1 cents ~ K&
1B RII&TF 3.4 cents ~ JZEEE TR KLY 3.7 cents o BHREE BRI S FEXEELTH 12% ~ M4EREER
RIIZ 25% » 3% PSRV EAER4E 5L Brown and MacKay K Aparicio, Metzman and Rigobon
WAL » a[22 ] Zach Y. Brown & Alexander MacKay, “Competition in Pricing Algorithms,”
15(2) American Economic Journal: Microeconomics, 109-156 (2023); Diego Aparicio, Zachary
Metzman & Roberto Rigobon, “The Pricing Strategies of Online Grocery Retailers,” 28639 NBER
Working Paper (2021).
¢ 1$7J§ZD Amazon 72 2009 2 Quidsi [EHHELE - 12 Amazon BRAGHHAHIEI IR B R fmi
TTRIEHIE (EZEE 30%) - Quidsi NETHIEN S » 5 HZEMERICE » Al Amazon 485 By
MR SRR ER T SRR (AAEEHIE) - #ESY Amazon FIFHHGTEMES AR R H
JHIEE Quidsi W FERNFHI{E R FE - 2: 5 Brad Stone, The Everything Store: Jeff Bezos and the Age of
Amazon, 1st ed., Little, Brown and Company, 239-297 (2013).
Kishore Rajgopal, “Amazon’s Dynamic Pricing Strategy: How It Balances Customer Trust and

Profitability,” Rapidious (2023/7/5), https://www.linkedin.com/pulse/amazons-dynamic-pricing-
strategy-how-balances-trust-kishore-rajgopal, last visited on date: 2024/3/10.

2:R4 Cat Zakrzewski & Rachel Lerman, “D.C. Attorney General Brings Antitrust Lawsuit against
Amazon,” The Washington Post (2021/5/25), https://www.washingtonpost.com/technology/2021/05/
25/dc-ag-antitrust/, last visited on date: 2023/11/10. Amazon i 2022 4 1 H[EIE {225 BEFEIT
SR P e (RS AR » T AR » 358 Devin Coldewey, “Amazon
Must Pay $2M and End Program after Price-Fixing Investigation by Washington AG,” TechCrunch
(2022/1/27), https://techcrunch.com/2022/01/27/amazon-antitrust-lawsuit-washington/, last visited on
date: 2023/11/10.

State of California - Department of Justice, Press Release, “Attorney General Bonta Announces
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TR FTC) K 17 41 #1%# Amazon BYERBUIRE T30 « S—%h > SHALLaE
R e S AR ] T T AR > 0 TR o S (ER IR R AR E A

HAREIR R ERTS T RZER - MHTERIDS AR DSV - F K
o B AR B E Amazon 35K '7  WER B HIINEUTEE 559 Amazon B3
O T "HPEENSRE=ITERE R EEREHRSHI SRR E - |
Amazon FREE =TT R % E B S EIEEEE (price parity) HYFREK > REEESTFE - H
P A . Amazon JEBUEPER P ERINA X WIS - & 2R E R
Buybox PR A = 1 RE52(E Amazon [ZEfyE:AE " H YIRFEZAE Amazon
-S4 EEC N SRAE Amazon _FHYESEE S EEIR A N E R RN R AS 81F Amazon
EET(EEE - B IR EAS S EIBCR T A S (B 2 A R A - T
Al " AR ZEHREUR - BTN ARV (everything store) » FEHEH(LA T
Framm EEA T ESRE L M DA TEANERE S A TR EgEE

Lawsuit against Amazon for Blocking Price Competition,” (2022/9/14), https:/static.poder360.com.br/
2022/09/comunicado-california-processo-amazon-14set2022.pdf, last visited on date: 2023/11/11.
10 Federal Trade Commission et al. v. Amazon.com, Inc., Case No. 2:23-cv-01495 (W.D. Wash. Sept. 26,
2023), https://www.ftc.gov/system/files/ftc_gov/pdf/1910129 AmazoneCommerceComplaintPublic.pdf,
last visited on date: 2023/11/10.
District of Columbia v. Amazon.com, Inc., Case No. 22-CV-657 (D.C. Jan. 23, 2023), https://fingfx.
thomsonreuters.com/gfx/legaldocs/byvrlrwrkve/DC%20v%20Amazon%202023-01-23.pdf, last visited
on date: 2023/11/10.
Jonathan Stempel, “Amazon Must Face California Lawsuit Claiming Its Prices Are Too High, Judge
Says,” Reuters (2023/4/1), https://www.reuters.com/legal/amazon-must-face-california-lawsuit-claiming-
its-prices-are-too-high-2023-03-31/, last visited on date: 2023/11/10.
" Amazon $FEHEE = HEFFIHINVEH 0 ¥EAAZEAH > #EE (referral) ~ BE BT
(fulfillment) - #2$E The Institute for Local-Reliance A Eﬂ@ » 1F 2019 4F » EHHEVSZEC LY E By
B YRR B EEN 30% A TEG(E 2023 i 45% - #54:Rd Stacy Mitchell & Ron
Knox, How Amazon Exploits and Undermines Small Businesses, and Why Breaking It Up Would

Revive American Entrepreneurship, Institute for Local-Reliance (2021), https://sonomacounty.golocal.
coop/media/commons/file-upload/ILSRAmazonSmallBusinessFactSheet2021_lo.pdf, last visited on
date: 2023/11/10; Jz Stacy Mitchell, Amazon’s Monopoly Tollbooth in 2023, Institute for Local-
Reliance (2023), https:/ilsr.org/wp-content/uploads/2023/03/AmazonMonopolyTollbooth-2023.pdf,
last visited on date: 2024/3/10.
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B A BB AR 7 - AEARBR S A B E RS s KT, ' E=KAlR
FTC 81 17 JNATHEEERTETEL - 28 Amazon 17548 X SHIY K55 T R A A5 » FE LT
BELLE 7 58 R B e 3 PR (A ~ [EINFFRR T BB EHY S ~ Al T E RS
Sy P~ B T AT ~ AEPHRE TR B PR FTC FJ% Lina Khan 73 -

"SRR AT Amazon JOfaIF FHESE Sty NEEFIEC - i BEREEEE
FEVIE T B EBIRE - RIEE P ERIRSIETEMR - 25 T ESIEREE
TeE" e

AR LTS ERFAR AR TEEE L - FARMIA S SR E s
FORFR R DR MRS S (TS SRR m & H R A - AR

ZHTEZEE AR Amazon —FIRDT » STEDEEUANVER - BRI R ERAV(E
IR HETE" « AT AR R AR 3% B (E AR T LA TE - 1A RGP T B Byt
o~ FTEREN L IE S B > RESE ARV BLETE SRS (RVERERAFIE) - ik
GERANE BRI S T TS ER - TEZ ? L EFEHR P ESE S RIEE
BT R ? B AR -

ARICE AL 6 (CEO RS F AU A A AT TR R - B a2 M
METEERZEN - A9 ES & A MeTEEEVENER - Wi e i S
T2 R A SERL I TEE - RRESTEEE A E B T EREN =E -
e A EESENS - HESTEEBR DR EERHIEEE » RIS
TS =6 - IR E RS B BRI S RS R  SRIE R TEER A B E
TS ESTEE BRI o CHERAR PRI - AR R 550 A Ry AL
W OB BA TR E - M T2 fr a5 ailm EAS - SUES S ER K

Karen Weise & David McCabe, “California Files Antitrust Lawsuit Against Amazon”, The New York
Times (2022/9/14), https://www.nytimes.com/2022/09/14/technology/california-files-antitrust-lawsuit-
against-amazon.html, last visited on date: 2023/11/10.

17 LY Amazon LRSS = 0T RS A0AR PRI FIT IS SR SR 86T i 2L Prime 1 X EBUREAE
Amazon bBHRSEFHVNERI: - I - fEAFER LI = TR S8 58 M - M HE
HFREEBFREFEES ZERED - k] BEERETEHEE ZE=J7iK (anti-discounting
measures ) ~ B PR JTHURG H: Prime & 8 22 (54 #0RFE (L EE S i B BE08 i Ky A A -

'8 FTC, Press Release, “FTC Sues Amazon for Illegally Maintaining Monopoly Power,” (2023/9/26),

https://www.ftc.gov/news-events/news/press-releases/2023/09/ftc-sues-amazon-illegally-maintaini

ng-monopoly-power, last visited on date: 2023/11/9.
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ZIGE PR NER o ZRIMAE 5 M B HY B B B A P ENEE 2 = A T8 T A (competitive
benchmark ) (i85 F{E& (supra-competitive price ) FMHr&E R » S AR EL SRR Rl
Wit 2 Byt (collusion ) BRE&3(T A (collusive behavior) * 2! {H YR 4EHE LU sl
B AR E LEEAGTIT R - it > BTN EIE S > P AABELRET
BTGB IREBG A Z ST RAVHER - (EFABIEDABIRVEE - FMSHEE
EREOHEE TLOEGER—EBEN, o A RLIEREGE - E I HIVE AR
S AR o BRI AGEE o RETHEHZER FTC W=Mas80E 280N "o
Bog, & T REREY , 2 AERAREWEET R - A EHEREIEE » Btk
I ORI BZ IV EHERE - A > T OEEY ) i EVIEARA] - NE
5 EHRE R B S ARG R T A E AR S A EREE > (RIEEASOA S 16T - BIESAEE 64K
TR B TS B LR T (E & AR AR S T S (AR Y &S - MBS KETEEE
AR AR O W IR A G TR E e T EREIE IS
F GRS . PRI BRI T EEBVARE T » TS RIE A G A ERE
B o B E AR GBS > o UREEVAEYIP G S0 BB E R 0 feE
EZ R Ry AR - FE— TR M e

= R ER R T

WG e B SR AN — 4G ERVEE S (information set ) iR -
E{EEEEETIELBRIEIGREE - DU E CEBRHBERNTR © 2R REE
HRNBRERETR (WEWBCRKTER) » RIRREER S M TSR] -
A E S - E T RGBT EAS © HEN S S ity (BIZEREE A
&) o AIEFERERRE ZSTEAR T REY » RER S EEE 59 ER -

2 "2 H Ludo Waltman & Uzay Kaymak, “Q-Learning Agents in a Cournot Oligopoly Model,” 32(10)
Journal of Economic Dynamics & Control, 3276 n.1 (2008). 2% XN B AR RGBT E _F iR
E5 & Cournot 5% - Motta 7 A EORFEE i {E A% i IS JE 83858 2 254 ( competitive benchmark )
B o BIRERE Ry 3K 5 128 —BLE i R W e B AR ) MY /K © 2, Massimo Motta,
Competition Policy: Theory and Practice, 1st ed., Cambridge University Press, 138 n.3 (2004).

BRI DAERS BB RIS (4 Bertrand f58) o ANFFEIMTEIIEE A MRS S BPERORRS ©
DI Rii - 5RE % (40 Cournot f5A1) - FIANFFIgH 24 £ MM ER A EBIREAIRE - A3
A% Ry BB Tl (S BIEEECE) - BB ARG 2 s s i iUE
FExmE L #EERAEENSE -




SMEERUANT A s AR B S e RE A 107

ERRAIRES - A AR BRI DU - SRR S PR A - DURREET B
REVE AL A » Bertrand 15448 Cournot fRALZ B A 2 =B HIIEGTE
#£/5 > Stackelberg ARG 1L 52 5 E Z IS (EFESF > Conjectural FEARIAYEHE B
FITEME ZH  IMERERRERIEFRAZ T ARG ZEHERZ 8
Bertrand AU o AT SEH 555 T+ 2R P HUAC R B2 AR AY » B DASTE SREs Ry o i
A BENE IR E AESEN ERRATAER & -
A DUS SRR AT R LT (A SRR BB > RNl s A&
HELLERITEB P ER AR - FITRARA Bowley SR T KRB E RALRE™ - it
TTHEEERIE - B e E sy

pr=a;—(q. +0q;), p, =a, —(q; +6q,). €Y

AP ERESEH MERRME (1202) - p BER - ¢ BEE - MSE O EMRK
PV RELEE > 0< 0< 1 - 0=01F » W& /)1 > 10=1 Al R5e 28
in © S8 a1 B ap S RICFROM B SR P 73 HUBR S R E B = (A% > IEW
A > AT S ~ PRAE ~ SRR Z AR - (DFRER el
REM AN LB LR > AEFRRT R ™

jul

_(a; —6ay) — P1+9P2 _(a; —0a;) —p, +6p,; )
q1 = 1 — 62 qz = 1 — 62 . ()

P BRE T Q)X Z g f B 2= > BI04 755 SR a5 i [EAS KA -
= (p1—¢)qy, T2 = (P2 — €2)q,- 3

A EY ¢ B o (URESAVIEIRRA B ASCRTS 8 2 Gt  Hsis TR
BTN N S0E— R » AR AR AV B SR HE R AR - RIREA 2 3R PR 5%
AT RIS eSS 2 S (R8I R 1 - BN — 280 SeEILIRREY 2 - SRR
FEALFR K — B H BRI A SE R - FISRPIREH Ry T re - 2B B a1= ar=

22 A. L. Bowley, The Mathematical Groundwork of Economics, 1st ed., Oxford University Press (1924).
Bowley SVE (L7 fn 2 SR MERR SRIE RS AE SR AR B2 B2 (E AL — -

* Bowley KA K eSS R T K sl (BIAIASLQ)z) - 002 0 # 1 - ErH M ek (7 B e s -
HLL 01 Aeftze -
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a~ci=c=c DURAE T AER() TS = fo= B TIHEETANERIEE - HR5%
2EN (AEREE) > Al o=1-

(—) ERAEA

B MBI B AT Bertrand AL - 2 —(E BLHIHY[E2P 2SS (simultaneous
game) - FREGHEGERIEE TR —178) (action) - E—{HEHAIHIAESEE
" R —{EIFEFEESR (non-cooperative game) = FLFHAHE P - B EFE
PECLRRPS T EIE T (B0 —>1) ~ HRIEEM (Blai=ay c1=c) o RILERAR
Rt ERE S HE > HREREERATENEHE © b —ERAEE 2 FY
fr{E#% (competitive price) » SERELNBFRENTR | ZAEAI() - —RETHARIEBES
Rt EE R o LTS ERE I o RIGHEH F(EE (supra-competitive
price) - Mt —EHM ARG  AHKEY > BE MR BPEHAREEZH—J7RE ~ 5
HW B ETEAGR L ERR > AR T &FER - BN ERMER AT
AT Rl SR T EAVETIR - HIgtrER 28R | FAG) - MR SRy - A2
EFENR = PRGBS - MBIV RIS - 525828 -

Bl Bertrand fAUMHIZHY - AR5 RNEER - MEAEE CEETRACS#4
ZITH) ~ 1 E R RIEE G HIZE T 1T R - Stackelberg B[R SRIAYFEAFEAY
BEAERL T > TIGHYEERR R e e 1B - FLAER PR e PR LA E B CAYERS
eI B CEFES (sequential game ) o BRI (R ey CRI SR R HYE T -
PRI Hof (S e ek BT [ FE LU B (R T - BRI & B 52 5<ER 8 - A ERpE & 1kt
—NIE BB AR ARG - BN R SE RS RO B R E R
AIFEEASLG; (common knowledge)  HAE A H AR E H g —FREETE K &7 E)
PRI B E W (EE T ~ (e ZIWR(E=RAN > 7RI B A PRI Rl (%
H5EEiflE) - R E BE e - HARIEE I AE S [FIF 5 0 8 S (A (2

* fR4% Rasmusen 2 EF 0 SEFEREIREENRERENNAT T REEHZEEHESE (Each
information setis a singleton) | » A » L —(BRSEL » SAERHAIEATE ANTBEASE -
EEERMET TR T & S HRHR A S R ERRAIME A (payoffs) ° 25, Eric Rasmusen,
Games and Information: An Introduction to Game Theory, 1st ed., Blackwell Publishing (1989); Lz
Philip J. Reny, “Common Knowledge and Games with Perfect Information,” 7988(2) PSA:
Proceedings of the Biennial Meeting of the Philosophy of Science Association, 363-369 (1988).
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=E) AFTEEER > PR EERA A E IREM R ER - SRR
BEES EASHLRR TSR - Hig P gt S 2 e E S B - &R AR
& 1 ERGi) -

B T LA (B AS 22 B PP IR - MR LR 1 AU () B A
(iS5 fErS > 1550 -

s p_ (2+0)6%4 0,05 — o
1 2

PLP =20 00 -07)

_ (2+06)6°A
Ti2_0HG@—09 "

4

P RFERAY MEAEE R (1802) ~ B S Bl B AT Rl (URAE SO HA
THIHI#{E (Stackelberg 2 Bertrand ) © ZHHY A ZRE Y 4= a; - 60, + ¢; » R B
i i di=A=(-0)a+c MEFRHE A HN0< < 1#1420 FEFHIE)
AT B BHE Ry IE8  #Z KNS » BRE AT Stackelberg HEAY T AYRARL(EAS -
HoRF = R /K B (Bertrand 197 ) - JRE[ > EBEFERIL Ty T EE TR SR
A TSI EREHES T - —IAELIRE M - SHERRE e TS L
HATEALESS (incumbent advantage ) ~ RRIE{ESL BB SARMERE » 1T HA/ MR
BB E B & ER R ENE T E - IR BN B SHEE [E &Ry g (Rl
BERHEEEN TS ) - GRETSEREEITUE - THEEEARE R TISERE
o EBVEDUREHNE BT T B e R ER o [EETER RIS

» A7 Stackelberg 1A 7 B sl G (ERSHYSE IR - ] DU ERAVEERY,

—HY  BFIEEEREER R (W 2) PR — (B (E TE RERA - fi
Ry TETEJTE  HEEIAEEIHS T (B 1) [E81% - BIDIEEEEETHIE (F
Wpy=pi—x) - EEEELHREERERN - BREZHE T (B 1D EEERERME
B > 2R 1 BIECEs Stackelberg HRAYSHAERIRS 5 RERER] - FATREILS T HIE
(undercutting) | RS - E/EEY Stackelberg AL 7 ¢ » (i HIGHr AL Al 25

A% 1 BBI(v) » 7557 EAE U AUF% Undercutting ZE A28 - 81 Bertrand #HEE

. B2 +6)(4— (2 — 0)x)

A
—pf = >0 if x<
P1 —P1 (4—30)(4 - 62) i x5

7 )

RE U SEEREE I EE R R R ER R TR T E R S Pk

2 PlnfEEs =0, 0=0.9,a =2l p,”=0.182 & K {EIEE x < 0.182> ] p,"< p, V= Bila1E x=0.1 (HI
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ARG E T S Amazon (B [F{FRFL > /& Amazon 55 = J7 B R V(A EE dnld
HAE B EETEANSERE Amazon FIVETE FYESE = R A M E EETHE
kEZIR (PBREE) At AE Amazon ERYET(E - IHEEREAIREEHE RIS - HEERME
EBEREANETZIE (Bl x <0) - MEEER A HTEE YR mEs SRR
= o F5E 0 1E Amazon, 55 =7 R YSHALERFERS 22 © Amazon AT AYHR(E X
GERE=TIERAGERE - PYEILE (R T 15 AR ER B

e 5 A B PR AN AR R TR TERVRE T - (B S Frbr AV ERE
HEA— -~ BUEEEAE - BUREEAN BRI G AR AE - KEEE (BUEER
&F) AYETE » 1E 3 PR B 0GR X [ e IR - Rt (SRR S
F) BLIETE iR EERAVELE - PREAAFERANIE ILER Stackelberg 1574
B AEEE » HIHHER IR T & S A SRR TR EDE™ 141 > Mg ey
b & HIBCR AREMSETEL LS AR - B ASHEHAREN  JHE B E

(commitment) - RIJRE[ZEHIL Stackelberg Y > H & i G {HEAR TR S -

[0 2 RHY Bertrand FEHY - 38 W0 Ry R B [E120 1T 58 2 O E KRB JTHYAER
MR EETRIE - ZAMER L BERFIEFER - Mg aR I HBAEHRE
EATEFRYATRESRERTT Ry ~ #EDAEICIAINE < BIAIRRS ¢ 73 Ar ol T weps j KRR 70
PRI EET R A — R TE S ER R - t—aTENER AT LLAD/Ap, iz (3
EMSRERIL R B) - i#) 5 WM | FEE TR - SRR j ZS5TE
JES 8B A E P 8RUFETEZ g > EEIEOR 2 A48 & ( Conjectural
variation ) U7 o HRERUETHENISE B8 o [ b B R e L FR 078 > JREN
| EREHERD T IR BB SBIRE S, - HJ RRIZE § It —HER - E 6 =
0 > BRE | RUIEHEN T/ B TRERS S E 2 [E , » FEEIXI[E Bertrand #544Y 5 117 4

RIFEFRE IR AT 4 1 SRS o A BT - 2 A s > AR 7 RS EE 7
Mg > ¥ i EREE R SR R IE - BN - @ REE S EEA TSR
EARN  REL= 1 j Rt | R ER ) [FiReRE - (F B P2 EA N E R

IS 41.9%) > Bl p1¥=10.238 - %% x = 0.07 ( 4IIE 27% ) > Bl p,Y=0.259 - & x = 0.05 ( 4§ 18.3%) >
B p1¥=10.273 % x = 0.03( HIiiE 10.5% ) Bl p,Y=0.287 & x = 0.01 ( 4II& 3.3%) » &l p;Y=0.301
% Brown & MacKay, supra note 5.

7 LSRR Bowley AT - fRRE AT ER o H— by —(E SR A -
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K BN EEERR B G TE A - SR ER SERE 1 By 7
8% FA2 J {438 Conjectural 57U 285 - B MERGETEH ¢ = 0> AR (OB BES
AR g 1 2B RARTE  IRE S = 0 BRISE)Y Bertrand 5231 > SUN G2
pi’ 2 pi” > IRE Conjectural F57Y > S RS PR BT FERE: -

opi _ 02— 0BDIQ — BA + 04
0B [2-0p)(2-08;) -0

(6)

BEEER - B A A RIS ERRIG RS AR - FHEE ERFREHREL
ST AR AR (BRART 7553 )™ « HEMISURR R B 2 T BUAMITE By
R R (TR - B B A SRR %91 - Tennenholtz’ th3%
B > SEBVE A DU EIH RIS B S FEE R - N Ry BRI 42 B m] g 2 fE Ry—
e > WA DUE R— (B ~ HeEmHun L TS PR TR -

AR B> 0 AR FE MR T R SR 2 AR AR o ASUIRGIE o JRE LB HIAR
NS AR R FT AR < AHRIER S B AT AN (B BRIV ) - (RER BRI A G H AR
FE [F)E E i R T T (AR S - BT (AR SR - B0 ViR - HFEE &Ll (0F)
EEMEE T UAAERE (A14 —1) » —HREZIREREEE 28R (IgEyN) - FPEEES
)N - BN Z BRMEAT B - OREVNG A CH T ERERERY ) ZEL - ARERE T
FELLHEH A E Z SRE BTy (BHERI AT RSS2 ) FE . RREEH F oS
HRFRISTERIESRES (RIBRUN) 5 1 i BNAERE 500 - R - 80Ny B BT e 5%
FoTAELETE A E ERAHAR -

P ZAYFRNEDIE  RSEERRZ ST BRI - FER > HESEEBEARIE

Y S RATERE 28 2R -

3! Moshe Tennenholtz, “Program Equilibrium,” 49(2) Games and Economic Behavior, 363-373 (2004).
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32 Leon Musolff, “Algorithmic Pricing, Price Wars and Tacit Collusion: Evidence from E-Commerce,”
Working Paper (2024), https://Imusolff.github.io/papers/Algorithmic_Pricing.pdf, last visited on date:
2023/10/3.

] Aucremanne and Dhyne (Y HIRIZE » B BSIE AV S FHER RS EEB A 2 A HHEE

%zt 22 H, Luc Aucremanne & Emmanuel Dhyne, “How Frequently Do Prices Change? Evidence Based

on the Micro Data Underlying the Belgian CPL” 331 European Central Bank Working Paper Series,
Table 3 (2004).

3 Harrington RIIA—{El{EH& B P50 - ERHISCHARL A TEE & ik —(EASR S S TERE
Y A HE S T B4 {848 - Joseph E. Harrington Jr., “The Anticompetitiveness of a Private
Information Exchange of Prices,” 83 International Journal of Industrial Organization, Article 102793,
1-15 (2022).
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3% Qliver D. Hart, “Monopolistic Competition in a Large Economy with Differentiated Commodities,”
46(1) The Review of Economic Studies, 1-30 (1979).
3¢ Francis Y. Edgeworth, “The Pure Theory of Monopoly,” in: Francis Y. Edgeworth, Papers Relating
to Political Economy, Vol. I, 1st ed., Macmillan, 111-142 (1925).
R B RIS AR A R M A S A KSE E o HEE R L RS (FER) o Bk
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filagat - W GEIERFHERGER - T2RE=MHNE -
George J. Mailath & Larry Samuelson, Repeated Games and Reputations: Long-Run Relationships,
Ist ed., Oxford University Press, 73 (20006).
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Outcomes,” 14(2) The Bell Journal of Economics, 326-337 (1983).

40 Edgeworth cycle Jt—447% > & % Maskin and Tirole Z/E rf A #5 2 H A - 25 F Eric Maskin & Jean
Tirole, “A Theory of Dynamic Oligopoly, II: Price Competition, Kinked Demand Curves, and
Edgeworth Cycles,” 56(3) Econometrica, 571-599 (1988).

41" Musolff, supra note 32.

42 Maskin & Tirole, supra note 40.
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4 Zach Brown & Alexander MacKay, “Are Online Prices Higher Because of Pricing Algorithms?,”

Brookings (2022/7/7), https://www.brookings.edu/articles/are-online-prices-higher-because-of-pricing-
algorithms/, last visited on date: 2023/10/10.
4 Joseph E. Harrington Jr., “Developing Competition Law for Collusion by Autonomous Agents,” The
Wharton School, University of Pennsylvania Working Paper (2017).
“ Harrington 3> £ (collusion ) 258G B HEFEME A3 P VIR TE) - BERM R ET T8> &3
HSBHI -
Emilio Calvano, Giacomo Calzolari, Vincenzo Denicolo & Sergio Pastorello, “Artificial Intelligence,
Algorithmic Pricing, and Collusion,” 110(10) American Economic Review, 3267-3297 (2020).
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Giacomo Calzolari, Vincenzo Denicold & Sergio Pastorello, “Algorithmic Collusion with Imperfect
Monitoring,” 79 International Journal of Industrial Organization, Article 102712, 1-11 (2021); Timo
Klein, “Autonomous Algorithmic Collusion: Q-Learning Under Sequential Pricing,” 52(3) RAND
Journal of Economics, 538-558 (2021).
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52 £ H Mailath & Samuelson, supra note 38.

3 JRE[£:H, Louis Kaplow, “On the Meaning of Horizontal Agreements in Competition Law,” 99(3)
California Law Review, 683-818 (2011); L/ 5z Bundeskartellamt & Autorité de la concurrence, supra

note 1.
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org/10.48550/arXiv.2110.04740, last visited on date: 2023/10/7.
Motta, supra note 20, at 138. [F|iF£:% Gregory J. Werden, “Economic Evidence on the Existence of
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B P RGP LG BRI RIAEETTE) - RFwest - APIBETE 5 52117 R
Pty —01 > AlAAE - ZOlT - HFERNE AT EEH L E

m

0V 14, at para. 173.

12 14. at para. 174.

'O Rgerp s HEIREATIEEERG G BEEHARAETEG GRS - AR
WEERA-TETABEAEREZEE - 9 2 IR LB R e — BT8RV ATAEE - Joined
Cases T-202/98, T-204/92 & T-207/98, Tate & Lyle plc et al. v. Commission, 2001 E.C.R. 1I-2040,
paras. 54, 55, 61.

4 Thibault Schrepel, “Collusion by Blockchain and Smart Contracts,” 33(1) Harvard Journal of Law &

1=

1

=)

Technology, 117-166 (2019).
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r P RE S —(E R E T B E EAGBE 20 - WEEZTE S i Sy
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B - fEREESE T SR ERTBO2E I E > EETEER > Ho
SRR TINS5 > 4545 Sherman Act » @ DIFRER B BIEAGH -
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EET o #F Bturas — "7 T R A Y EE R E S HEERGHTE EE LY
JetTtt > SEEIHIERAT 4% PR Sy 0%~3% IrildonE R, - Bt S s A& Ak
IR B Ry 3% @ W &4 ETRAGEIE - IR 3% Ei b %
GEBITIRE 3% o BRIEE - ECT B R AUBIL A TREZEITE) - FREB G
51T Rl S Z AR (R B s E B - AR BB M E— S E A RAR
% - ECJ 50 A Z%J:ElzgEI’JT@?J’KEE%@?E%@Z%@%@@H@% MY B8R fohate > R
ffTHtriEEHEEE L (AR RBEGRFE ) HEE - At MTstex #oae

Ul+

15 ECJ, Case 48/69, Imperial Chemical Industries v. Commission, ECLI:EU:C:1972:70, para. 118,
https://eur-lex.curopa.eu/legal-content/EN/TXT/?uri=CELEX%3A61969CJ0048, last visited on date:
2023/7/16.

Interstate Circuit, Inc. v. United States, 306 U.S. 226 (1939), https://supreme.justia.com/cases/federal/
us/306/208/, last visited on date: 2023/9/28.

107
Id.
108

106

Sophie Lawrance & Marc Linsner, “Eturas — Any Conclusions on Platform Collusion..?,” Kluwer
Competition Law Blog (2017/1/19), https://competitionlawblog.kluwercompetitionlaw.com/2017/01/19/

eturas-conclusions-platform-collusion/, last visited on date: 2023/9/28.

19 ECJ, Case C 74/14 Eturas et al. v. Lietuvos Respublikos konkurencijos taryba, Judgment of

2016/1/21.
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BB R EIE o — HECEHEMA T E R - B AR R
TR BTG R ~ SGEDLA5 3 # AR H C DVE SIEFT BT 5 EBREIAT
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B 2 RIRL BB M R SR S ER  BERIE - EHEE
H A FRtEEE 5 SHER R S EEHVEUE BORES - B B RE RIREEE - AR
= SRR AR RGN E VS 88 » R4S TR P B B R T R AREA R - fEMIAERL 0
BEGN—®E, (VEHRIE - HEEMEEERGE 1986 Fi2 1990 FHIR] - HLEET

18 KIERIMEG R - MR S AEE T - By Em A Bl E e (R

REARRER ZHE - EEBEE— gm0 & HAHR N & RIS R0V T EER
2 WHERHRHBEERS - SOftZg - S P35 5 (Office of Fair Trading )
EAEN YA ZEE (European Commission) f5#EAFENIEH - A WERTEERE
PR T 2 RS » M 1999 FHORSIR © BERIEIS AR SR - B m AR R
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T2 WOl 15 ZEMEITERERAS] > B 2009 4RI ] FH 4k & H¥EE
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"% Harrington Jr., supra note 34.
" Joined Cases T-202/98, T-204/92 & T-207/98, Tate & Lyle plc et al. v. Commission, 2001 E.C.R.
11-2040, paras. 54, 55, 61.
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— e, SRR TS R 22\ E{E R ATPCO BIMSZE SR B e » MR B DASEHH
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12 European Commission, Press Release, “Antitrust: Commission Seeks Feedback on Commitments

Offered by Container Liner Shipping Companies,” (2016/2/16), https://ec.europa.cu/commission/

presscorner/detail/en/IP_16_317, last visited on date: 2023/8/15.

Commission Decision of 7.7.2016: relating to a proceeding under Article 101 of the Treaty on the

Functioning of the European Union and Article 53 of the EEA Agreement (Case AT.39850 Container

Shipping), C(2016) 4215 final, paras. 45 et seq (2016/7/7).

1d. at para. 52.

5 1d. at para. 37.

16 J4. at para. 38.

"7 United States v. Airline Tariff Publishing Co., 1994-2 Trade Case. (CCH) 770,687 (D.D.C. Aug. 10,
1994).

18 Prosterman et al. v. Airline Tariff Publishing Co. et al., Case No. 3:16-cv-02017 (N.D. Cal.).
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19 OECD, supra note 2, at 30.
120" In Re High Fructose Corn Syrup Antitrust Litigation. Appeal of A & W Bottling, Inc., et al., 295 F.3d
651, 652 (7th Cir. 2002).
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FE EE T RIS B A —fE &S (commitment) A ELBE BN % BT 2EE
EFNEERAKTE o M TR SE R Ar E miEa oT  Eo HE
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121 Salcedo, supra note 72.

122 Michal S. Gal, “Algorithms as Illegal Agreements,” 34 Berkeley Technology Law Journal, 85-86
(2019).

123 Id.
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" Id. at 113-115.

125 European Commission, Guidelines on the Applicability of Article 101 of the Treaty on the Functioning
of the European Union to Horizontal Co-operation Agreements, COM(2011) C 11/1, para. 92 (2011).

126 GC, Joined Cases T-202/98, T-204/98 & T-207/98, Tate & Lyle et al. v. Commission, Judgment of
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2021/7/12, para. 60; GC, Case T-587/08, Fresh Del Monte Produce v. Commission, Judgment of

2013/3/14, para. 369.

Bundeskartellamt & Autorité de la concurrence, supra note 1.

128 United States v. U.S. Gypsum Co., 438 U.S. 422, 438 (1978).

129 BKartA, Case B5-1/18-001, Case summary of 2018/3/27, https://www.bundeskartellamt.de/SharedDocs/
Entscheidung/EN/Fallberichte/Kartellverbot/2018/B5-1 _18-001.html, last visited on date: 2023/10/11;
BKartA, Case B2-118/10, Case summary of 2011/9/26, https://www.bundeskartellamt.de/SharedDocs/
Entscheidung/EN/Fallberichte/Kartellverbot/2011/B2-118-10.html, last visited on date: 2023/10/11.
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B UK. Competition and Markets Authority, Pricing Algorithms: Economic Working Paper on the Use

of Algorithms to Facilitate Collusion and Personalised Pricing, UK. Competition and Markets
Authority, 27 n.35 (2018), https://assets.publishing.service.gov.uk/media/5bbb2384ed915d238f9cc
2e7/Algorithms__econ_report.pdf, last visited on date: 2023/10/11.

32 Gal, supra note 122.
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133 UK. Competition and Markets Authority, supra note 131, at para. 5.17.
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Pricing Algorithm’s Supra-Competitive Prices and Collusions

Chen, Ho-Chyuan”
Abstract

While it is generally believed that the application of algorithms to business will
increase competition and thus lead to lower prices, many recent case studies have found
the opposite to be true. In this paper, we first analyze several economic models to confirm
that market equilibrium prices are mostly higher than the competitive price level. We then
illustrate that the supra-competitive prices obtained by most recent algorithmic simulations
based on relevant competitive economic models are not surprising, since this result is
already implied in the economic models themselves. Economic models suggest that the
ability of firms to predict and understand the pattern of their rivals’ pricing responses,
which determines the final equilibrium price, is based entirely on the existing information
set of publicly available historical data. Such an ability to predict behavior is an
independent decision made by the firm to adapt wisely to rivals’ prices to achieve the best
strategy, which is competitive but leads to a supra-competitive price. Thus, obtaining
information that goes beyond the existing information set of publicly available historical
data and the way in which it is obtained take the players’ relationship beyond the
competitive context, resulting in the supra-competitive price being likely to involve a
restriction on competition. In competition law practice, we consider collusion to be an
attempt by firms to engage in a “meeting of minds for a purpose,” and therefore an attempt
to go beyond the existing information set that raises suspicions when making the attempt.
That is, where a firm exchanges information not in the historical public data set, definite
suspicions are raised of a “meeting of their minds for a purpose” that gives rise to concerns
that there is collusion. These types of information include future action, non-public data,
and algorithmic pricing decision patterns and programming code, which leads to five

scenarios that raise concerns of there being collusion in the algorithmic business world.

Keywords: Pricing Algorithms, Supra-Competitive Price, Bertrand Model, Stackelberg
Model, Conjectural Model, Edgeworth Cycle, Conscious Parallelism,
Concerted Action, Meeting of Minds, Fair Pricing, Awareness Requirement,
Blockchain.
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