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A new LLM-as-a-service market

Where is ICML’26 taking 
place?

Summarize these medical 
notes…

Can you implement the 
backend of my website?

Help me draft an email to...

ICML’26 takes place in Seoul.

Here is your email: 
Dear Bob,…

Sorry, but I can’t offer medical 
advice.

Sure! Here's a Flask backend to 
get you started: 

from flask import Flask

Users LLM providers
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Which South Korean city hosts the country's largest airport?

Llama-3.2-1B, Temp. 1

Seoul| …Busan| Se| Sure|

Seoul|
[ 51289, 
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How many tokens did the LLM generate?

Which South Korean city hosts the country's largest airport?
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Which South Korean city hosts the country's largest airport?Alice Provider

Same string!<latexit sha1_base64="TVNEiNmgP9d656q64iQkhp5DCLU="></latexit>

t̃

Seoul| hosts|…

Se|oul| hosts|…<latexit sha1_base64="ZZTUvzhA4X9hHTHTDqgKncc5ihE="></latexit>

t̃ =

<latexit sha1_base64="QjEYQDqz3+3ksC0wKT2pdmgUL0o="></latexit>

ro · length(t̃)

<latexit sha1_base64="KO56WrVC9RSGMGgmGEGYb1TrgqQ="></latexit>

t =

<latexit sha1_base64="g46SEq4VHiFdFNv+Bk73rB23wI4="></latexit>

ω : t →↑ t̃

Reporting policy

Inference?

Moral hazard
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Which South Korean city hosts the country's largest airport?Alice Unfaithful provider

Price

Generation cost

Cost of running the policy

Same string!
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Extremely 
unlikely
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0.50 0.43 0.02 0.01

Seoul| …Busan| Se| S|

Cumulative probability threshold  
0.95

Misreporting plausible tokenizations

S|e|o|u|l|
<latexit sha1_base64="ZZTUvzhA4X9hHTHTDqgKncc5ihE="></latexit>

t̃ =

Some tokenizations are implausible: 

Misreporting optimally without raising suspicion is non-trivial

Theorem: Finding the longest plausible tokenizations is NP-hard

Provider reports plausible tokenizations

Tokenizations that can be 
generated under top-p sampling

Less restrictiveMore restrictive
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Can tokenizations be manipulated?
We show that heuristics which “reverse” the steps of a (BPE) tokenizer help find longer plausible 

tokenizations!
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Finding longer tokenizations that are plausible?
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Is it profitable to manipulate tokenizations?

Cost of running the policy
Provider’s utility:

<latexit sha1_base64="GvaGtKHpLseuhddF/AlJM7Crf44="></latexit>

Uω(t̃, t) = ro · length(t̃)→ cgen(t)→ cω(t)



Is it profitable to manipulate tokenizations?
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Provider’s utility:
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Uω(t̃, t) = ro · length(t̃)→ cgen(t)→ cω(t)



Is it profitable to manipulate tokenizations?

Gemma-3-1B
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Cost of running the policy
Provider’s utility:
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Uω(t̃, t) = ro · length(t̃)→ cgen(t)→ cω(t)



Is it profitable to manipulate tokenizations?
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0.2 0.4 0.6 0.8 1.0
Provider’s profit margin, Ωo

0

1

10

100

In
cr

ea
se

in
u
ti
li
ty

(%
)

0.2 0.4 0.6 0.8 1.0
Provider’s profit margin, Ωo

0

1

10

100

In
cr

ea
se

in
u
ti
li
ty

(%
)

0.2 0.4 0.6 0.8 1.0
Provider’s profit margin, Ωo

0

1

10

100

In
cr

ea
se

in
u
ti
li
ty

(%
)

p = 0.99 p = 0.95 p = 0.90

Ministral-8BLlama-3.2-1B margin =  1 - token cost/ 
token price

Misreporting tokenizations can be profitable when margins are low 
and generation is less restrictive (higher top-p values, temperatures,…)



Are there better pricing mechanisms?

<latexit sha1_base64="sbjgxnhZl/19yueOtwrtBC/lPX4=">AAACD3icbVDLSsNAFJ3UV62vWJdugkVwVRKR6rLgpssK9gFtKZPpTTt0MgkzN9IS8hH+gFv9A3fi1k/wB/wOp4+FbT1w4XDOvdzD8WPBNbrut5Xb2t7Z3cvvFw4Oj45P7NNiU0eJYtBgkYhU26caBJfQQI4C2rECGvoCWv74fua3nkBpHslHnMbQC+lQ8oAzikbq28UucjGAtIswQT9IMcv6dsktu3M4m8RbkhJZot63f7qDiCUhSGSCat3x3Bh7KVXImYCs0E00xJSN6RA6hkoagu6l8+yZc2mUgRNEyoxEZ67+vUhpqPU09M1mSHGk172Z+J/XSTC466VcxgmCZItHQSIcjJxZEc6AK2AopoZQprjJ6rARVZShqWvly2QRtWCK8dZr2CTN67JXKVcebkrV2rKiPDknF+SKeOSWVEmN1EmDMDIhL+SVvFnP1rv1YX0uVnPW8uaMrMD6+gXVS52x</latexit>

t̃

<latexit sha1_base64="2lxjuSCj/qSa/iSkdmKlBd9xjUM=">AAACEnicbVBLSgNBFOyJvxh/o+LKzWAQ4ibMiESXATdZRjAfyITQ03mTNOn50P1GEobcwgu41Ru4E7dewAt4DjvJLExiwYOi6j1eUV4suELb/jZyG5tb2zv53cLe/sHhkXl80lRRIhk0WCQi2faoAsFDaCBHAe1YAg08AS1vdD/zW08gFY/CR5zE0A3oIOQ+ZxS11DPPZMlFLvqQughj9PwUp9Ornlm0y/Yc1jpxMlIkGeo988ftRywJIEQmqFIdx46xm1KJnAmYFtxEQUzZiA6go2lIA1DddB5/al1qpW/5kdQTojVX/16kNFBqEnh6M6A4VKveTPzP6yTo33VTHsYJQsgWj/xEWBhZsy6sPpfAUEw0oUxyndViQyopQ93Y0pfxImpBF+Os1rBOmtdlp1KuPNwUq7Wsojw5JxekRBxyS6qkRuqkQRhJyQt5JW/Gs/FufBifi9Wckd2ckiUYX7+PfZ6S</latexit>

r(t̃)

Alice Provider



Are there better pricing mechanisms?

<latexit sha1_base64="sbjgxnhZl/19yueOtwrtBC/lPX4=">AAACD3icbVDLSsNAFJ3UV62vWJdugkVwVRKR6rLgpssK9gFtKZPpTTt0MgkzN9IS8hH+gFv9A3fi1k/wB/wOp4+FbT1w4XDOvdzD8WPBNbrut5Xb2t7Z3cvvFw4Oj45P7NNiU0eJYtBgkYhU26caBJfQQI4C2rECGvoCWv74fua3nkBpHslHnMbQC+lQ8oAzikbq28UucjGAtIswQT9IMcv6dsktu3M4m8RbkhJZot63f7qDiCUhSGSCat3x3Bh7KVXImYCs0E00xJSN6RA6hkoagu6l8+yZc2mUgRNEyoxEZ67+vUhpqPU09M1mSHGk172Z+J/XSTC466VcxgmCZItHQSIcjJxZEc6AK2AopoZQprjJ6rARVZShqWvly2QRtWCK8dZr2CTN67JXKVcebkrV2rKiPDknF+SKeOSWVEmN1EmDMDIhL+SVvFnP1rv1YX0uVnPW8uaMrMD6+gXVS52x</latexit>

t̃

<latexit sha1_base64="2lxjuSCj/qSa/iSkdmKlBd9xjUM=">AAACEnicbVBLSgNBFOyJvxh/o+LKzWAQ4ibMiESXATdZRjAfyITQ03mTNOn50P1GEobcwgu41Ru4E7dewAt4DjvJLExiwYOi6j1eUV4suELb/jZyG5tb2zv53cLe/sHhkXl80lRRIhk0WCQi2faoAsFDaCBHAe1YAg08AS1vdD/zW08gFY/CR5zE0A3oIOQ+ZxS11DPPZMlFLvqQughj9PwUp9Ornlm0y/Yc1jpxMlIkGeo988ftRywJIEQmqFIdx46xm1KJnAmYFtxEQUzZiA6go2lIA1DddB5/al1qpW/5kdQTojVX/16kNFBqEnh6M6A4VKveTPzP6yTo33VTHsYJQsgWj/xEWBhZsy6sPpfAUEw0oUxyndViQyopQ93Y0pfxImpBF+Os1rBOmtdlp1KuPNwUq7Wsojw5JxekRBxyS6qkRuqkQRhJyQt5JW/Gs/FufBifi9Wckd2ckiUYX7+PfZ6S</latexit>

r(t̃)

Alice Provider

  is incentive-compatible if being faithful is always the best strategy for the provider:<latexit sha1_base64="qOg34hcSlJ9/xM8TNzKtI8JxboI=">AAAB/HicbVDLTgIxFL3jE/GFunTTSExckRlj0CWJG5aQyCOBCemUCzR0OpO2YyQT/AG3+gfujFv/xR/wOywwCwFP0uTknHtzT08QC66N6347G5tb2zu7ub38/sHh0XHh5LSpo0QxbLBIRKodUI2CS2wYbgS2Y4U0DAS2gvH9zG89otI8kg9mEqMf0qHkA86osVJd9QpFt+TOQdaJl5EiZKj1Cj/dfsSSEKVhgmrd8dzY+ClVhjOB03w30RhTNqZD7FgqaYjaT+dBp+TSKn0yiJR90pC5+ncjpaHWkzCwkyE1I73qzcT/vE5iBnd+ymWcGJRscWiQCGIiMvs16XOFzIiJJZQpbrMSNqKKMmO7WbrytIiat8V4qzWsk+Z1ySuXyvWbYqWaVZSDc7iAK/DgFipQhRo0gAHCC7zCm/PsvDsfzudidMPJds5gCc7XLwhrlY0=</latexit>r

Faithful utility Misreporting utility

<latexit sha1_base64="u3unskGiPI1KV/pSNC7dtGA4v9Q="></latexit>

Uω0(t, t) → Uω(t̃, t) ↑t ↓ V→, ↑ω and t̃ ↔ ω(t)



Are there better pricing mechanisms?

Theorem: For linear pricing mechanisms,                                        ,
<latexit sha1_base64="LmXRkQyadAwYj92RzfAIqNbxkTM=">AAACE3icbVDLTgIxFO3gC/E16tJNIzEBIWTGGHRjQuKGJSbySIBMOqVAQ6czae+YEMI/uPFX3LjQGLdu3Pk3loGFgidpcnrOvbe9x48E1+A431ZqbX1jcyu9ndnZ3ds/sA+PGjqMFWV1GopQtXyimeCS1YGDYK1IMRL4gjX90e3Mbz4wpXko72EcsW5ABpL3OSVgJM8+Vznw3GKnF4IuYvBkHt/gRMvjQqLiQnKXec/OOiUnAV4l7oJk0QI1z/4yA2gcMAlUEK3brhNBd0IUcCrYNNOJNYsIHZEBaxsqScB0d5LsNMVnRunhfqjMkYAT9XfHhARajwPfVAYEhnrZm4n/ee0Y+tfdCZdRDEzS+UP9WGAI8Swg3OOKURBjQwhV3PwV0yFRhIKJMWNCcJdXXiWNi5JbLpXvLrOV6iKONDpBpyiHXHSFKqiKaqiOKHpEz+gVvVlP1ov1bn3MS1PWoucY/YH1+QPbqZsK</latexit>

r(t1, . . . , tn) = r(t1) + · · ·+ r(tn)



Are there better pricing mechanisms?

Theorem: For linear pricing mechanisms,                                        ,

 incentive-compatibility

Seoul| 
Pay-per-character:

Se|oul| =Seoul| 
Pay-per-token:

Se|oul| ≠

<latexit sha1_base64="qpM2vXUHRtui2lZGAzHzqmwXCyQ=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI8FLz1WsLXQLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWM/7RqWNza3tnfJuZW//4PCoenzSNXGqKevQWMS6FxLDBFesY7kVrJdoRmQo2GM4vcv9xyemDY/Vg50lLJBkrHjEKbG5NOBRNKzWvLq3AF4nfkFqUKA9rH4NRjFNJVOWCmJM3/cSG2REW04Fm1cGqWEJoVMyZn1HFZHMBNni1jm+cMoIR7F2pSxeqL8nMiKNmcnQdUpiJ2bVy8X/vH5qo9sg4ypJLVN0uShKBbYxzh/HI64ZtWLmCKGau1sxnRBNqHXxVFwI/urL66R7Vfcb9cb9da3ZKuIowxmcwyX4cANNaEEbOkBhAs/wCm9Iohf0jj6WrSVUzJzCH6DPHwaojkQ=</latexit>→↑ pay-per-character

1 token 2 token 5 char. 5 char.

<latexit sha1_base64="LmXRkQyadAwYj92RzfAIqNbxkTM=">AAACE3icbVDLTgIxFO3gC/E16tJNIzEBIWTGGHRjQuKGJSbySIBMOqVAQ6czae+YEMI/uPFX3LjQGLdu3Pk3loGFgidpcnrOvbe9x48E1+A431ZqbX1jcyu9ndnZ3ds/sA+PGjqMFWV1GopQtXyimeCS1YGDYK1IMRL4gjX90e3Mbz4wpXko72EcsW5ABpL3OSVgJM8+Vznw3GKnF4IuYvBkHt/gRMvjQqLiQnKXec/OOiUnAV4l7oJk0QI1z/4yA2gcMAlUEK3brhNBd0IUcCrYNNOJNYsIHZEBaxsqScB0d5LsNMVnRunhfqjMkYAT9XfHhARajwPfVAYEhnrZm4n/ee0Y+tfdCZdRDEzS+UP9WGAI8Swg3OOKURBjQwhV3PwV0yFRhIKJMWNCcJdXXiWNi5JbLpXvLrOV6iKONDpBpyiHXHSFKqiKaqiOKHpEz+gVvVlP1ov1bn3MS1PWoucY/YH1+QPbqZsK</latexit>

r(t1, . . . , tn) = r(t1) + · · ·+ r(tn)



Paper

Today, 2:30 - 4:15 PM
Poster Session 4, Hall A 
XXXX- XXXX

Thanks! Questions? Companion

Takeaways
Pay-per-token can be strategically 
exploited to overcharge users

Generative AI markets inadvertently 
create new incentives

Icons: flaticon.com

https://www.flaticon.com/


Can we detect/audit tokenization manipulation?

Yes! Check our paper for more:

Auditing pay-per-token in LLMs
AISTATS’26



A new LLMs-as-a-service market
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