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Big vs Small Models

If only big models have advanced 
capabilities

• Natural monopoly
o A few big companies (countries) 

dominate
o High financial and environmental costs

• Cybersecurity is crucial to protect 
models
o Running a stolen model is much than 

training it

• Large developed-developing world 
AI gap

If small models also have advanced 
capabilities

• Advanced technologies diffuse 
widely

o Developing world has better tools

o So do cybercriminals

• Environmental footprint drops 
considerably





Where does AI improvement come from?

More chips, running longer More efficient GPUsMore efficient AI algorithms

GPU image credit: Fritzchens Fritz



Where has past LLM progress come from?

Source: Thompson, based on Ho el al. (2024) and Del Sozzo et al (2025)



Consider building two models

Big Model

• Gets to use ever-newer GPUs 
(e.g. via cloud) & algorithm 
improvements (e.g. transformer)

• Starts with cost of $1,000 and 
then grows each year at 3.6x 
(historical rate)

Meek Model

• Gets to use ever-newer GPUs 
(e.g. via cloud) & algorithm 
improvements (e.g. transformer)

• Cost of building model capped at 
$1,000 per year



How does competition evolve?

Algorithm progress:

𝑔𝑎𝑙𝑔 = 2.8𝑥
Hardware progress:

𝑔𝑎𝑙𝑔 = 1.4𝑥
Investment scale-up:

𝑔𝑎𝑙𝑔 = 3.6𝑥



Gap in performance rises, then falls
(Measured in loss)



Also true if converted to benchmark 
performance



Is this really happening?



Summary
• Cutting-edge performance driven by:

• Scaling up computation (AI scaling laws)
• Hardware progress (better GPUs)
• Algorithm progress (more efficient code)

• Initially, scaling up computation has big returns to better performance

• But within a few years the yearly progress in a “meek” model ($1,000 per year) 
quickly improves as fast (and then faster) than cutting-edge models

• Arises because the returns to scaling-up computation decrease so quickly

• Implies much greater democratization of AI capabilities in the coming years
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Over time compute cost falls:
Trends in Data Center NVIDIA GPUs

One prominent GPU per generation Image source: www.techpowerup.com
Price adjusted to the inflation rate of March 2024 Price sources: www.techpowerup.com, https://videocardz.net, https://www.shi.com, https://www.microway.com, https://lambdalabs.com
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