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ISCALING LAWS: INTELLIGENCE = F(COMPUTE)
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® Related concepts that may soon follow: AGI, transformative Al, singularity
©
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The Age of Al TeehnOIot TR

. Capital ... reproducible —2> from “Economic Policy Challenges
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Labor ... reproducible in the Age of Al,” chapter, MIT Press
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1. The benchmark: why growth has been stable

Kaldor Facts: constant gy ~2%, constant labor share ~2/3.

Yi‘ — Y(Ath, BtL) p — % g O

Capital and labor are gross complements; output bottlenecked by the scarcer
factor.

e (Capital accumulates with output; labor does not.
® Growth requires labor-augmenting tech B.
e Constant saving = Y, AK, BL grow together (Uzawa).

Question: when does Al make capital a close enough substitute to drive growth
alone? — TAl.




2. Selt-replication: automating production

Capital becomes a gross substitute. Perfect-substitute limit:

Yt:Ath+BtL KZSAK_dK

A = machines a machine can build per year.

Growth accelerates
¢ Fixed A, sSA—d > 0: K, Y grow rapidly, exponentially.
® Incentive shifts to capitalaugmenting tech; if A grows, Y super-exponential.
Labor share collapses .
BL
A:K; + BL

Bounded 7: saving can't fall fast enough (Euler; R; double-exponential). Both
Kaldor Facts break.




3. Selt-improvement: automating R&D

Semi-endogenous (Jones): ideas normally bottlenecked by scarce researchers.
Automation lets capital produce ideas A:

K — A — K=sAK—dK — K — ...

Replication raises growth at given A; self-improvement raises A itself.

Crucial qualifier
e Accelerates the transition — may not produce it alone.
® Strong returns / parallelizable research = explosive (finite-time).
® Persistent bottlenecks = growth bounded.

Take-off threshold = a quantitative property of the idea-production function.




4. Putting it together: outcomes and caveats

The two mechanisms

Self-replication Self-improvement
(automate production) (automate R&D)

Automates goods/capital ideas (A)
Growth robust large jump accelerant, conditional
Labor share — 0 (robust) reinforces decline

Alone, sufficient? yes maybe not

e Fixed factor: caps growth at gy = ﬁgA. Land share 5% = capital share
33% —95%, growth 1 > order of magnitude.

e Wages ambiguous: wage bill = (exploding Y) x ({ labor share); sign
depends on returns to scale, resources, direction of technical change.
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“Measuring the Al Economy,” with Patrick McKelvey, PIIE Working Paper 26-9, May 2026.
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1\\; MEASURING THE Al ECONOMY

Three exponentials driving US Al output growth

Annual values and growth rates, 2023-2025

2023 2025 Annual growth
Nominal compute spending $36.9B $219.2B ~+145%/yr

Raw physical compute (H100e) 1.09M 10.7M ~+213%/yr

Quality-adjusted Al output 100 56,667 ~+2,280%/yr

Measuring the Al Economy, with Patrick McKelvey, PIIE Working Paper 26-9, May 2026.




Decomposition is remarkably stable across 2024 and 2025
Multiplicative buildup of US quality-adjusted Al output, per year (log scale; segment width = log contribution)

x1.27

x1.30

5% 10x

Annual growth factor (log scale)
Il Compute spending B Hardware efficiency I Algorithmic progress

Source: Korinek & McKelvey (2026), PIIE Policy Brief 26-7 and Working Paper 26-9.




1\@ FEEDBACK LOOPS DRIVING A TAKE-OFF
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From “When Does Automating Al Research Produce Explosive Growth?2”
with T. Davidson, B.Halperin, and T. Houlden, NBER WP, May 2026.
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* Laws and regulatc Al alignment and oversight
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> Challenge most severe for global income distribution

From: “Preparing for the (Non-Existant¢) Future of Work,” with Megan Juelfs, Oxford Handbook

/)of Al Governance, Apr. 2024.
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Current economy ® O O

Stage 1: Post-labor economy - @ O
Stage 2: AGl-centered economy - - @

Table 1: Role of tax instruments across evolving Al scenarios

Legend: @ = main role; O = supporting role; — = irrelevant

From “Public Finance in the Age of Al,” with Lee Lockwood, Brookings and forthcoming
in Economics of Transformative Al Volume, NBER and University of Chicago Press, 2026.




Stage

Policy Instrument

Pre-Stage 1:
Preparatory

Sovereign wealth funds
Windfall clauses

Universal Basic Capital
Steering technological progress

Stage 1:

Post-Labor
Economy

Consumption taxation

Token taxes”

Digital services taxes™

Robot services taxes”

Differential commodity taxation

Taxation of normal return to capital (supporting)

Stage 2:
AGI Economy

AGI capital taxation
Compute taxes
Robot taxes

* In Stage 1, these should only be applied to final (non-business)
uses so they operationalize consumption taxes

Table 2: Roadmap of policy instruments across the Al transition




‘uption

From “Steering Techblid Progress,” with -.Il..oe Stiglitz, NBER WP, April 2026.
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oecomes less powerful

and less desirable

From “Steering Technological Progress,” with Joe Stiglitz, NBER WP, April 2026.







From “No’res on Monetc s of Al” with Mikael Juselius, in
progress, Bank of Fmand Mqrch 2026
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From “Notes on Monetary Policy in the Age of Al,” with Mikael Juselius, in progress, Bank of Finland, March 2026.
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- Marginal employment gain
- Marginal Euler distortion cost

Prop. 9: at R}V,
gain >0, cost =0

opt

Prop. 10: optimal R,

net welfare
gain

opt fe
Rl R1

Monetary easing (R, decreasing — )







®In aligne Is keeps falling

® Inputs to human economy (eg “human touch”) = bottleneck
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® Measuring the - 1Yy, With Fd -M\CRelvey, I °ﬁrki"9 Paper 269, May 2026.

® When Does Automating Al Research Produce Explosive Growth? with Tom Davidson, Basil
® Halperin, and Tom Houlden, NBER Working Paper w35155, May 2026
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