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Abstract

The endogenous grid method (EGM) accelerates dynamic programming by
inverting the Euler equation. This paper derives an EGM algorithm for
consumption-savings problems with Epstein-Zin preferences. The transformation
W = V1" recasts the Epstein-Zin certainty equivalent as a power mean whose
inverse exists in closed form, and the EGM update applies that inverse at each
grid point. Because the inversion is pointwise, the construction does not depend
on the dimensionality of the state space; this paper presents the one-asset case,
and the same inversion combines naturally with multi-asset and life-cycle set-
tings. The resulting algorithm requires no root-finding, runs one to two orders of
magnitude faster than value function iteration, and improves accuracy by more
than one order of magnitude; at equal accuracy the speedup over value func-
tion iteration is two to three orders of magnitude. In a benchmark calibration
with risk aversion 10 and elasticity of intertemporal substitution 1.5, the method
solves the infinite-horizon problem on 100 grid points in 13 milliseconds with
mean log,, Euler error of -4.8, and the welfare cost of the approximation is
below 0.1% of permanent consumption.
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1 Highlights

e Power transformation W = V1~ extends EGM to Epstein-Zin preferences

e Algorithm eliminates root-finding while tracking policy and value

* Speed gains of 17x over time iteration (TI) and 60x over value function iteration
(VFI); 166-744x over VFI at equal accuracy

* Accuracy improves by over one order of magnitude versus VFI and TI

e Method generalizes to risk-sensitive preferences and limiting cases

2 Preprint Availability

A preprint of this article is available on arXiv (arXiv:2601.04438) and SSRN (SSRN
6048966).
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