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Introduction

For decades, competition law's mental image of a cartel was a group of executives in a
hotel room, agreeing on prices over dinner. That image is obsolete. The cartellist of the
2020s may be a line of code that reaches supracompetitive pricing not through human
conspiracy, but through machine learning, shared software, and algorithmic
interdependence. Regulators on both sides of the Atlantic, and increasingly in Ankara, are
confronting this reality. The legal framework is catching up but unevenly, and with a
doctrinal gap at its centre that no jurisdiction has yet closed.

1. Three Scenarios of Algorithmic Collusion and Where the Law Stands

Competition law's prohibition of anticompetitive agreements — Article 101 TFEU in the
EU, Article 4 of Law No. 4054 (4054 sayil1 Kanun) in Turkey, Section 1 of the Sherman Act
in the US — requires, at its core, some form of understanding between competing firms.
Algorithmic pricing arrangements strain that requirement in three increasingly complex
ways.

The first scenario is legally settled: firms agree on prices and use software to implement
the cartel. The UK Competition and Markets Authority's Posters case and its US
equivalent established that the use of repricing software to execute a preexisting price-
fixing arrangement does not change its legal character. The agreement came first; the
algorithm served it.

The second scenario is more complex: competing firms use the same third-party pricing
algorithm, producing coordinated prices without any direct communication. This is the
hub-and-spoke structure (merkez-kol yapisi) — the algorithm provider is the hub, the
competing firms are the spokes. The EU's Eturas judgment (C-74/14) established that
passive participation in a common pricing platform can constitute a concerted practice
(uyumlu eylem) under Article 101 TFEU, provided firms were aware of the system and
continued to use it.

The US Department of Justice's civil action against RealPage, whose YieldShare software
aggregated non-public rental pricing data from competing landlords to generate pricing
recommendations, tested the same logic under Sherman Act Section 1. The November
2025 settlement imposes a three-year oversight regime and restricts the use of non-
public competitor data. It stops short, however, of a judicial finding that algorithmic rent
coordination itself violates US antitrust law. For practitioners, the settlement's data-
governance conditions are the operative compliance benchmark: ingesting competitors'
non-public pricing data through a shared platform is precisely the conduct that triggered
enforcement.

The third scenario is the most legally challenging and the most dangerous:
independently deployed machine learning algorithms, each instructed to maximise
profits, converge on supracompetitive prices through reinforcement learning without any
human communication or shared platform. Experimental research confirms that Q-
learning algorithms can learn collusive strategies autonomously, including punishment of
deviations, in simulated markets. This autonomous algorithmic collusion is a digital
evolution of the classic oligopoly problem. It may fall entirely outside the reach of Article
101 TFEU and its equivalents: no agreement, no concerted practice, just parallel machines
reaching the same harmful destination. Every major jurisdiction has acknowledged the
gap; none has yet closed it.
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2. Vertical Restraints: Resale Price Maintenance in the Age of Price-
Monitoring Software

Resale price maintenance (RPM), the practice of a supplier dictating minimum retail
prices, has long been treated as a "by object" restriction (amag itibariyla kisitlama) under
both EU and Turkish competition law. What has fundamentally changed is the
enforcement technology available to suppliers, and consequently the scale and precision
of the harm. Price-monitoring software now enables suppliers to detect retailer
deviations from recommended prices within hours. In a series of decisions against Asus,
Denon & Marantz, Philips, and Pioneer, the European Commission imposed over €110
million in combined fines for online RPM schemes in which nominally "recommended”
prices were enforced through algorithmic surveillance, followed by commercial pressure,
threats of supply withdrawal or removal of promotional support. The online context
amplified the harm: because competing retailers used their own pricing algorithms to
match one another, a restriction imposed on a single low-pricing retailer propagated
automatically through the market.

The Turkish Competition Board's 2025 enforcement record reflects the same dynamic.
Decisions in food, fast-moving consumer goods, and cosmetics markets increasingly
involve fact patterns where recommended retail prices function as effective price floors
not through explicit contractual obligation, but through algorithmic detection of
deviations and subsequent commercial intervention by suppliers. The legal analysis is
classical; the evidentiary record is digital.

3. Dominance, Self-Preferencing, and the AI Infrastructure Problem

Article 102 TFEU and Article 6 of Law No. 4054 prohibit dominant firms from abusing
their market position. Algorithmic conduct generates two structurally distinct forms of
abuse.

The first is exclusionary: dominant platforms manipulate ranking algorithms to favour
their own products over those of rivals. The European Commission's Google Search
(Shopping) decision established the legal framework; the Digital Markets Act (DMA) now
addresses this ex ante. Designated "gatekeepers" firms controlling core platform services
are required to apply transparent, fair, and non-discriminatory conditions to ranking,
removing the competitive advantage of self-preferencing before harm materialises,
rather than remedying it years later.

The second form of exploitative conduct through personalised pricing remains less
adequately addressed. Article 102 TFEU's tools fit imperfectly: the excessive pricing
provision requires establishing dominance and a supra-competitive margin; the price
discrimination provision targets firm-to-firm rather than firm-to-consumer
discrimination. The GDPR, Consumer Rights Directive, and the recently effective EU Al
Act GPAI regime each apply partially, but a coherent enforcement framework for
algorithmic consumer exploitation has yet to crystallise across any jurisdiction.

The deepest structural challenge is upstream. The Al supply chain, specialised in chips,
hyperscale cloud compute, curated training data, and foundation models, is concentrated
in a small number of firms. The FTC's January 2025 Section 6(b) staff report identified
the Microsoft—-OpenAl, Amazon-Anthropic, and Google—Anthropic partnerships as
arrangements involving over USD 20 billion in combined investment and commercial
terms, including equity rights, revenue-share provisions, and minimum-spend
commitments, that warrant sustained competition scrutiny. European merger control has
struggled to keep pace: following the Illumina/Grail judgment narrowing Article 22
referral powers, the effective acquisition of substantially all Inflexion AI staff by
Microsoft was found unreviewable under the EU Merger Regulation. The residual route
under Article 102 TFEU ex post, via the Towercast doctrine, is structurally ill-suited to
partnership arrangements that fall short of a formal transfer of control.
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4. Regulatory Architecture: EU, US, and Turkey Compared

The EU and US approaches diverge sharply on instrument design while converging on
diagnostic categories. Europe has constructed an ex ante architecture. The AI Act's
general-purpose Al (GPAI) obligations, which entered into force on 2 August 2025,
impose documentation, transparency, and systemic-risk assessment requirements on
providers of large-scale foundation models. The DMA adds structural gatekeeper
obligations that operate independently of any competition investigation. Together, these
create a regulatory layer that ex post competition enforcement cannot replicate on its
own.

The United States has no federal equivalent to the DMA or Al Act. Enforcement is case-
by-case under the Sherman Act and FTC Act, shaped by the Ninth Circuit's 2025 ruling
narrowing the doctrine under which common vendor use constitutes a Section 1
agreement. The DOJ has nonetheless signalled continued vigilance against algorithmic
and Al-driven coordination, and ongoing monopolisation proceedings against Google in
search and ad-tech indirectly shape the competitive environment in which Al assistants
are distributed.

Turkey's framework mirrors the EU model structurally: Article 4 of Law No. 4054 is the
functional equivalent of Article 101 TFEU; Article 6 mirrors Article 102. What sets Turkey
apart is its operational approach: as confirmed in its 2025 Annual Report, the Turkish
Competition Authority has deployed Al-assisted market-anomaly detection and
algorithmic-coordination identification tools, which are now integrated into its
enforcement decision-making. The TCA is among the first competition authorities
globally to operationalise such tools at scale. Firms using algorithmic pricing in Turkish
digital marketplaces, food supply chains, or fast-moving consumer goods markets now
face a surveillance infrastructure that combines the EU's doctrinal framework with
machine-learning-assisted pattern detection.

On 23 July 2024, the European Commission, the UK CMA, the DOJ, and the FTC issued a
joint statement identifying shared concerns: concentrated Al input markets,
entrenchment through cloud-model partnerships, and the risk that such arrangements
escape classical merger review. The analytical convergence across jurisdictions, even
where instruments diverge, is itself a compliance signal: the same structures are being
scrutinised by regulators who are now explicitly coordinating their frameworks.

Forward Look: The three algorithmic collusion scenarios range from settled law to a
genuine regulatory gap. The first scenario applies classical competition analysis to new
technology; the second necessitates thorough documentation of pricing systems and
client independence; and the third, involving autonomous machine learning
convergence, currently falls outside existing legal frameworks. However, this gap won't
last, as legislative reforms are underway, academic consensus on economic harm exists,
and regulators are gaining both the mandate and technical ability to address these issues.
Firms using machine learning in pricing must ensure compliance architecture is
established before the law catches up.
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Giris

Rekabet hukuku, on yillar boyunca karteli zihinsel olarak ayni bicimde resmetmistir: bir
otel odasinda, aksam yemegi sofrasinda fiyatlar1 karalasan yoneticiler. Bu imge artik
tarihe karisiyor. 2020'lerin kartelist bir satir kodu olabilir: insan komplolarina degil,
makine Ogrenimine, ortak yazilimlara ve algoritmik karsilikli bagimliliga dayanan,
piyasanin uUzerinde fiyatlara ulasan bir kod. Atlantik'in iki yakasindaki diizenleyiciler ve
giderek artan bicimde Ankara da bu gerceklikle ytizlesiyor. Hukuki cerceve bu gercekligi
yakalamaya calisiyor, ancak tutarsiz bir bigcimde ve hicbir hukuk dizeninin hentz
kapatamadig1 dogmatik bir boslugun merkezinde tasiyor.

1. Algoritmik Gizli Anlasmanin U¢ Senaryosu ve Hukukun Durdugu Yer

Rekabeti kisitlayici anlagmalarin yasagi AB'de TFEU Madde 101, Turkiye'de 4054 sayili
Kanun'un 4. maddesi, ABD'de Sherman Yasasinin 1. maddesi 6ziinde rakip firmalar
arasinda bir tar musterek iradenin varligin1 gerektirir. Algoritmik fiyatlama
dizenlemeleri bu gereksinimi giderek karmasiklasan g farkli bicimde zorlamaktadir.

Birinci senaryo hukuki agidan yerlesik bir zemine sahiptir: firmalar fiyatlar Gizerinde
anlagir ve yazihim araciligiyla karteli uygularlar. Ingiltere Rekabet ve Piyasalar
Otoritesi'nin (CMA) Posterler davasi ve ABD'deki muadili, fiyat tespit anlagsmasini icra
etmek amaciyla yeniden fiyatlandirma yaz1hm1n1n kullanilmasinin  hukuki
nltelendlrmeyl degistirmedigini kesin bicimde ortaya koymustur. Anlasma teknolojiden
Once vardir; algoritma ona hizmet eder.

Ikinci senaryo c¢ok daha karmagiktir: rakip firmalar aymi Ugincii taraf fiyatlama
algoritmasini kullanir ve aralarinda herhangi bir dogrudan iletisim olmaksizin koordineli
fiyatlar olusur. Bu, merkez-kol (hub-and-spoke) yapisidir: algoritma saglayicis1 merkez,
rekabet eden kullanicilar koldur. AB'nin emsal niteligindeki Eturas karar1 (C-74/14), ortak
bir fiyatlama platformuna pasif katilimin, firmalarin sistemi bildikleri ve kullanmay1
surdurdukleri kanitlanabildigi 6l¢ide, TFEU Madde 101 kapsaminda uyumlu eylem
(concerted practice) olusturabilecegini ortaya koymustur. ABD Adalet Bakanligi'nin
RealPage'e karsi ac¢tigi hukuki dava ayni mantigr Sherman Yasasinin 1. maddesi
cercevesinde test etmistir. RealPage'in YieldShare yazilimi, rekabet eden ev sahiplerinden
elde ettigi halka acik olmayan kira fiyatlama verilerini birlestirerek fiyat Onerileri
uretmekteydi. Kasim 2025'teki uzlasma, ¢ yillik bir denetim rejimine ve halka kapali
rakip verilerinin kullanimina getirilen kisitlamalara hiikmetmistir; ne var ki, algoritmik
kira koordinasyonunun Sherman Yasasini ihlal ettigine dair yargisal bir tespit
yapilmaktan kacinilmistir. Uygulayicilar agisindan uzlagsmanin veri yonetisimi kogullar:
somut bir uyum kistas1 sunmaktadir: rakiplerin halka a¢ik olmayan fiyatlama verilerini
ortak bir platform uzerinden toplamak ve bu verileri fiyat tavsiyelerine donustirmek,
dizenleyicilerin tam olarak hedef aldig1 eylemdir.

Uciincii senaryo en bilyiik hukuki gicliigii ve en ciddi tehlikeyi barindirmaktadir:
birbirinden bagimsiz olarak konuslandirilan makine 6grenmesi algoritmalari, her biri kar
maksimizasyonu talimatiyla donatilmis bicimde, herhangi bir insani iletisim veya ortak
platform olmaksizin peki§tirmeli ogrenme (reinforcement learning) yoluyla piyasanin
Uzerinde fiyatlarda bulusur. Q-6grenimi (Q-learning) algoritmalarinin simile edilmis
piyasalarda sapmay1 cezalandirma mekanizmasini da iceren gizli anlagsma stratejilerini
O0zerk bicimde 6grenebildigi deneysel arastirmalarla dogrulanmigtir. Bu 6zerk algoritmik
gizli anlagsma, klasik oligopol sorununun dijjital bir evrimi niteligindedir. TFEU Madde
101'in ve muadil hikimlerin erigim alaninin tamamen diginda kalabilir: ne anlagma, ne
uyumlu eylem, yalnizca ayni zararli sonuca ulasan paralel makineler. Incelenen her
hukuk diizeni bu boslugu kabul etmistir; hi¢biri hentiz kapatamamastir.
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2. Dikey Kisitlamalar: Dijital Cagda Yeniden Satis Fiyatinin Belirlenmesi

Yeniden satis fiyatinin belirlenmesi (YSFB / RPM) tedarik¢inin perakendeciye uygulamasi
gereken asgari satig fiyatin1 dikte etmesi hem AB hem de Turk rekabet hukukunda uzun
suredir "amacg itibariyla kisitlama" olarak nitelendirilmektedir. Degisen sey, tedarikgilerin
elinde bulunan uygulama teknolojisi ve bunun sonucunda ortaya ¢ikan ihlalin boyutu ile
hassasiyetidir. Fiyat izleme yazilimlar1 artik tedarikgilerin saatler icinde perakendecilerin
tavsiye fiyattan sapmalarini tespit etmesine olanak tanimaktadir. Avrupa Komisyonu,
Asus, Denon & Marantz, Philips ve Pioneer'a kars1 yuruttigu sorusturmalarda, tavsiye
niteligindeki fiyatlarin algoritmik goézetim ve ardindan gelen ticari baski tedarik
kisitlamasi veya promosyon desteginin geri ¢cekilmesi tehdidi yoluyla fiilen asgari fiyata
donusturualdugit cevrimici YSFB duzenlemeleri nedeniyle 110 milyon Euro'yu asan para
cezasi uygulamistir. Cevrimig¢i baglam zarar1 katlamistir: rakip perakendeciler de
birbirlerinin fiyatlarini takip etmek amaciyla algoritmalar kullandigindan, tek bir dusuk
fiyatlh perakendeciye uygulanan kisitlama, piyasanin genelinde otomatik olarak
yayginlagmistir.

Rekabet Kurulunmun 2025 uygulama sicili ayni1 dinamigi yansitmaktadir. Gida, hizli
tiketim mallar1 ve kozmetik sektorlerindeki kararlar giderek artan bicimde su sablonu
sergilemektedir: tavsiye edilen perakende satis fiyatlari, acik bir s6zlesmesel yukiumluluk
olmaksizin, algoritmik sapma tespiti ve ardindan gelen ticari miudahale yoluyla fiili taban
fiyata dontismektedir. Hukuki analiz klasiktir; delil tabani dijitaldir.

3. Hakimiyet, Oz-Tercih ve YZ Altyapis1 Sorunu

TFEU Madde 102 ve 4054 sayili Kanun'un 6. maddesi, hikim durumdaki firmalarin
piyasa gugclerini kotliye kullanmasini yasaklamaktadir. Algoritmik eylemler yapisal olarak
birbirinden farkl: iki kétiiye kullanma bi¢imini dogurmaktadar.

Birincisi dislayici eylemlerdir: hakim durumdaki platformlar, siralama algoritmalarini
kendi Urlnlerini rakiplerininkinin 6nline gecirecek bicimde manipiile ederler. Avrupa
Komisyonu'nun Google Search (Shopping) karar1 hukuki cerceveyi ortaya koymus; Dijital
Piyasalar Yasas1 (DMA) bu meseleyi artik ex ante zarar gerceklesmeden once
diuzenlemektedir. "Kap1 bekcisi" (gatekeeper) statiisinde belirlenen firmalar, siralama
kosullarini seffaf, adil ve ayrimcilik icermeyen bicimde uygulamakla ytukiamludir.

Ikinci bigim kigisellestirilmis fiyatlama yoluyla tiikketicinin sémiiriilmesi daha yetersiz bir
cerceveyle karsilanmaktadir. TFEU Madde 102'nin araglar: yetersiz kalmaktadir: asir1 fiyat
hikmti hakimiyetin ve rekabet¢i fiyatin uzerinde bir marjin kanitlanmasini
gerektirmekte; fiyat ayrimciligi hiitkmu ise firma-firma aras1 ayrimciligi hedef almakta,
firma-tiketici aras1 ayrimcilig1 degil. GDPR, Tuketici Haklar1 Direktifi ve yakin zamanda
yururlige giren AB Yapay Zeka Yasasi'nin genel amach YZ (GPAI) rejimi her biri kismen
uygulanabilir durumdadir; ancak tiuketiciye yonelik algoritmik sémurii i¢in tutarli bir
uygulama c¢ercevesi hicbir hukuk diizeninde heniiz olugsmamastir.

En derin yapisal sorun ise tedarik zincirinin Gist katmanlarindadir. YZ altyapis1 6zel cipler,
hiper 6l¢ekli bulut hesaplama, kiratorli egitim verileri ve temel modeller (foundation
models) kucik sayida firmada yogunlagsmis durumdadir. ABD Federal Ticaret
Komisyonu'nun Ocak 2025 tarihli Section 6(b) raporu, Microsoft—-OpenAl, Amazon-—
Anthropic ve Google—Anthropic ortakliklarinin 20 milyar ABD Dolarin1 asan toplam
yatirim ve 0z sermaye haklari, gelir paylasim hiukimleri, asgari harcama taahhftleri gibi
ticari kosullar icerdigini ve stiregelen rekabet denetimine tabi tutulmasi gerektigini tespit
etmistir. AB birlesme kontrolii bu yapilara yetismekte guclik cekmektedir: Illumina/Grail
kararinin Madde 22 yonlendirme yetkisini daraltmasinin ardindan, Microsoft'un
Inflection AI c¢alisanlarinin buytk boélimini bunyesine katmasina iligkin islem AB
Birlesme TuzUglh kapsaminda incelenemez bulunmustur. Artik yalnizca Towercast
doktrininin a¢tig1 yoldan TFEU Madde 102'nin geriye dénik uygulanmasi mimkindir;
ancak bu arag, resmi kontrol devrini gerceklestirmeyen ortaklik yapilar1 i¢cin yapisal
olarak yetersizdir.
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4. Duzenleyici Mimari: AB, ABD ve Turkiye Karsilagtirmasi

AB ve ABD vyaklagimlar1 ara¢ tasarimi bakimindan keskin bigimde ayrisirken analitik
kategoriler a¢isindan yakinsamaktadir. Avrupa ex ante bir mimari inga etmistir: 2 Agustos
2025 tarihinde yururlige giren AB Yapay Zeka Yasasi'nin genel amacli YZ yukiumlulikleri,
buytk 6lgekli temel model saglayicilar1 icin belgeleme, seffaflik ve sistemik risk
degerlendirmesi gereklilikleri getirmektedir. DMA ise bu mimariyi kapi bekgcilerine
yonelik yapisal yukiumluliklerle tamamlamaktadir. Her iki arag birlikte, ex post rekabet
uygulamasinin tek basina kargilayamayacagi bir dizenleme katmani olusturmaktadir.

ABD'nin DMA veya YZ Yasasina esdeger federal bir diizenlemesi bulunmamaktadir.
Uygulama, Sherman Yasasi: ve FTC Yasas1 kapsaminda davadan davaya yurutilmekte; 9.
Istinaf Mahkemesi'nin 2025 kararinin ortak tedarik¢i kullaniminin Madde 1 kapsaminda
anlagsma olusturdugu doktrinini daraltmasiyla birlikte bu alan giderek daha kisitli bir
zemine oturmaktadir. Bununla birlikte, Adalet Bakanligi, algoritmik ve YZ gudimlia
koordinasyona karsi goézetim faaliyetini surdirecegine isaret etmis; Google'a karsi
yurutulen tekellesme davalar1 ise YZ asistanlarinin dagitim ortamini dolayli bicimde
sekillendirmeye devam etmektedir.

Turkiye'nin gercevesi yapisal olarak AB modelini yansitmaktadir: 4054 sayil1 Kanun'un 4.
maddesi TFEU Madde 101l'in iglevsel esdegeridir; 6. madde Madde 102'yi karsilar.
Tuarkiye'nin mevcut konumunu ayirt eden husus ise operasyonel kapasitedir: 2025 Yillik
Raporu'nda teyit edildigi tzere Rekabet Kurumu, piyasa anomalisi tespiti ve algoritmik
koordinasyon belirlemeye yonelik YZ destekli araclar1 artik karar alma sureclerine
entegre etmistir. Kurum bu araglar1 kuresel Olcekte operasyonel hale getiren ilk
gelismekte olan piyasa rekabet otoriteleri arasindadir. Turkiye'deki dijital pazar
yerlerinde, gida tedarik zincirlerinde veya hizli tiketim mallar1 sektérlerinde algoritmik
fiyatlama kullanan firmalar; AB'nin dogmatik cercevesini makine 6grenmesi destekli
orunti tespiti ile birlestiren bir uygulama ortamiyla kars: karsiyadir.

28 Temmuz 2024'te Avrupa Komisyonu, Ingiltere CMA, ABD Adalet Bakanlig1 ve FTC, YZ
girdi piyasalarindaki yogunlagsma, bulut-model ortakliklar1 araciligiyla yerlesik aktorlerin
guclendirilmesi ve bu yapilarin klasik birlesme denetiminden ka¢ma riskine iligkin ortak
kaygilarini dile getiren nadir bir ortak bildiri yayimlamistir. Araglarin ayrismasina kargin
analizin yakinsamasi kendi bagina bir uyum sinyalidir: ayn1 yapilar, artik cercevelerini
acikca koordine eden diizenleyiciler tarafindan inceleme altina alinmaktadir.

Sonug ve Gelecek Perspektifi: Algoritmik gizli anlagsmanin ¢ senaryosu, hukuki kesinlik
acisindan yerlesik hukuk ile gercek bir diuzenleyici bogluk arasinda bir spektrumda yer
almaktadir. Birinci senaryo yalnizca yeni teknolojiye uygulanan klasik rekabet analizini
gerektirirken, ikinci senaryo fiyatlama sistemi mimarisinin, veri girdilerinin ve musteri
bagimsizliginin titizlikle belgelenmesini zorunlu kilmaktadir. Uglincli senaryo olan 6zerk
makine 6grenmesi yakinsamasi, incelenen tim hukuk diizenlerinde mevcut dogmanin
simdilik erisim alaninin diginda kalmaktadir. Ancak bu bosluk kalic1 olmayacak; mevzuat
reformu teklifleri, ekonomik zarara iligkin akademik konsenstiis ve diizenleyicilerin artan
teknik kapasitesi mevcuttur. Fiyatlama sistemlerinde makine 6grenmesi kullanan firmalar
icin temel soru sudur: Uyum mimarisi bu hukuki bogluk kapanmadan 6énce mi kurulacak,
yoksa sonra mi1?
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	Forward Look: The three algorithmic collusion scenarios range from settled law to a genuine regulatory gap. The first scenario applies classical competition analysis to new technology; the second necessitates thorough documentation of pricing systems and client independence; and the third, involving autonomous machine learning convergence, currently falls outside existing legal frameworks. However, this gap won't last, as legislative reforms are underway, academic consensus on economic harm exists, and regulators are gaining both the mandate and technical ability to address these issues. Firms using machine learning in pricing must ensure compliance architecture is established before the law catches up.
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