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Abstract

In this paper, we perform an in—depth investigation of relative merits of two adaptive
learning algorithms with constant gain, Recursive Least Squares (RLS) and Stochastic
Gradient (SG), using the Phelps model of monetary policy as a testing ground. The
behavior of the two learning algorithms is very different. Under the mean (averaged) RLS
dynamics, the Self-Confirming Equilibrium (SCE) is stable for initial conditions in a very
small region around the SCE. Large distance movements of perceived model parameters
from their SCE values, or “escapes”, are observed.

On the other hand, the SCE is stable under the SG mean dynamics in a large region.
However, actual behavior of the SG learning algorithm is divergent for a wide range of con-
stant gain parameters, including those that could be justified as economically meaningful.
We explain the discrepancy by looking into the structure of eigenvalues and eigenvectors
of the mean dynamics map under SG learning.

Results of our paper hint that caution is needed when constant gain learning algorithms
are used. If the mean dynamics map is stable but not contracting in every direction,
and most eigenvalues of the map are close to the unit circle, the constant gain learning
algorithm might diverge.
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Abstrakt

V této praci podrobné zkoumame relativni vyhody dvou algoritmt adaptivniho uceni
s konstantnim vynosem, Rekurzivniho algoritmu nejmensich ¢tvercu (Recursive Least
Squares, RLS) a Algoritmu stochastického gradientu (Stochastic Gradient, SG), na Phelpsové
modelu monetarni politiky. Chovani téchto dvou algoritmi je velmi odlisné. Uvazujeme-
li prumérnou dynamiku RLS, pak je stav Sebe-potvrzujici rovnovéhy (Self-Confirming
Equilibrium, SCE) stabilni pro pocatetni podminky v malé oblasti okolo SCE. Jsou ale
pozorovany velké pohyby sledovanych parametri od SCE hodnot, tzv. “aniky”. Na
druhé strané, SCE je stabilni pro primérnou dynamiku SG v rozsahlé oblasti. Nicméné
chovéani SG jako algoritmu adaptivniho uéeni je divergentni pro velky rozsah parametru
konstantnich vynosu, véetné téch které mohou byt vniméany jak ekonomicky realistické.
Vysvétlujeme tyto nesrovnalosti pomoci analyzy vlastnich hodnot (eigenvalues) a vlastnich
vektoru (eigenvectors) rozdéleni prumérné dynamiky v SG algoritmu adaptivniho uéeni.
Vysledky nasi prace naznacuji, ze pti pouzivani konstantnich vynosi uéiciho algoritmu je
potieba opatrnosti. Jestlize je rozdéleni prumérné dynamiky stabilni, nikoli vSak ve vSech
smérech, a vétsina vlastnich hodnot je blizko k jednotkové kruznici, konstantni vynos
algoritmu adaptivniho u¢eni muze divergovat.





