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Abstract

Because the outcomes of repeated investments or gambles involve products of variables, authorities
have repeatedly been tempted to the belief that, in a long sequence, maximization of the expected
value of terminal utility can be achieved or well-approximated by a strategy of maximizing at each
stage the geometric mean of outcome (or its equivalent, the expected value of the logarithm of
principal plus return). The law of large numbers or of the central limit theorem as applied to the logs
can validate the conclusion that a maximum-geometric-mean strategy does indeed make it “virtually
certain” that, in a “long” sequence, one will end with a higher terminal wealth and utility. However,
this does not imply the false corollary that the geometric-mean strategy is optimal for any finite
number of periods, however long, or that it becomes asymptotically a good approximation. As a
trivial counter-example, it is shown that for utility proportional to x'/y, whenever y # 0, the geometric
strategy is suboptimal for all T and never a good approximation. For utility bounded above, as when
y <0, the same conclusion holds. If utility is bounded above and finite at zero wealth, no uniform
strategy can be optimal, even though it can be that the best uniform strategy will be that of the
maximum geometric mean. However, asymptotically the same level of utility can be reached by an
infinity of nearby uniform strategies. The true optimum in the bounded case involves nonuniform
strategies, usually being more risky than the geometric-mean maximizer's strategy at low wealths
and less risky at high wealths. The novel criterion of maximizing the expected average compound

return, which asymptotically leads to maximizing of geometric mean, is shown to be arbitrary.

Continue Reading

VIEW PDF

DOWNLOAD PDF

Further reading in this issue

PNAS | oV reAie: .. . . . 99  PDF/EPUB
The “Fallacy” of Maximizing the Geometric Mean in Long Sequences of Investing or...



https://www.pnas.org/doi/reader/10.1073/pnas.68.10.2493
https://www.pnas.org/doi/pdf/10.1073/pnas.68.10.2493?download=true
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.68.10.2319
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/#facebook
https://www.pnas.org/#x
https://www.pnas.org/#bluesky
https://www.pnas.org/#linkedin
https://www.pnas.org/#email
https://www.pnas.org/action/addCitationAlert?doi=10.1073%2Fpnas.68.10.2493
https://www.pnas.org/personalize/addFavoritePublication?doi=10.1073%2Fpnas.68.10.2493
https://www.pnas.org/doi/reader/10.1073/pnas.68.10.2493
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/topic/app-math
https://doi.org/10.1073/pnas.68.10.2493
https://www.pnas.org/help/cookie-policy
https://www.pnas.org/help/cookie-policy
https://www.pnas.org/
https://www.pnas.org/action/addCitationAlert?doi=10.1073%2Fpnas.68.10.2493
https://www.pnas.org/personalize/addFavoritePublication?doi=10.1073%2Fpnas.68.10.2493
https://www.pnas.org/doi/reader/10.1073/pnas.68.10.2493

Bryant Tuckerman N-Terminal Amino-Acid Sequence of
African Lungfish Immunoglobulin Light
Chains

G. W. Litman, A. C. Wang, [...] R. A. Good

RESEARCH ARTICLE @ OCTOBER 15, 1971 Q

Chlorpromazie and Dopamine:
Conformational Similarities that Correlate
with the Antischizophrenic Activity of
Phenothiazine Drugs

Alan S. Horn and Solomon H. Snyder

Trending ©

RESEARCH ARTICLE | MARCH 3, 2025 | RESEARCH ARTICLE | DECEMBER 30, 2013 |
Brain aging shows nonlinear transitions, Bodily maps of emotions

suggesting a midlife “critical window” for
metabolic intervention

Emotions coordinate our behavior and physiological states

during survival-salient events and pleasurable interactions. Ev...

o L . . . Lauri Nummenmaa, Enrico Glerean, [...] Jari K. Hietanen
Age-related cognitive decline is associated with metabolic, [-1)

vascular, and inflammatory changes, making it challenging to...
Botond B. Antal, Helena van Nieuwenhuizen, [...] Lilianne R. Mujica-Parodi

RESEARCH ARTICLE | JUNE 11,2018 | @

Neural network retuning and neural
predictors of learning success associated with
cello training

In sophisticated auditory-motor learning such as musical

instrument learning, little is understood about how brain...
Indiana Wollman, Virginia Penhune, [...] Robert]. Zatorre

Sign up for the
PNAS Highlights newsletter

Get in-depth science stories sent to your inbox twice a month.

name@example.com SUBSCRIBE >
BROWSE INFORMATION
CURRENT ISSUE ABOUT
DNIAC NFYIIC CIICTAINARI F DFV/FI NDMENIT ~NAI <
NOW READING:
PNAS < | A [ 99  PDF/EPUB

The “Fallacy” of Maximizing the Geometric Mean in Long Sequences of Investing or...


https://www.pnas.org/author/Tuckerman%2C+Bryant
https://www.pnas.org/doi/10.1073/pnas.68.10.2321
https://www.pnas.org/author/Litman%2C+G+W
https://www.pnas.org/author/Wang%2C+A+C
https://www.pnas.org/author/Good%2C+R+A
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.68.10.2325
https://www.pnas.org/author/Horn%2C+Alan+S
https://www.pnas.org/author/Snyder%2C+Solomon+H
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.2416433122
https://www.pnas.org/author/Antal%2C+Botond+B
https://www.pnas.org/author/van+Nieuwenhuizen%2C+Helena
https://www.pnas.org/author/Mujica-Parodi%2C+Lilianne+R
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.1321664111
https://www.pnas.org/author/Nummenmaa%2C+Lauri
https://www.pnas.org/author/Glerean%2C+Enrico
https://www.pnas.org/author/Hietanen%2C+Jari+K
https://www.pnas.org/topic/type/research-article
https://www.pnas.org/doi/10.1073/pnas.1721414115
https://www.pnas.org/author/Wollman%2C+Indiana
https://www.pnas.org/author/Penhune%2C+Virginia
https://www.pnas.org/author/Zatorre%2C+Robert+J
https://www.pnas.org/
https://www.pnas.org/toc/pnas/current
https://academic.oup.com/pnasnexus
https://www.pnas.org/about/special-features
https://www.pnas.org/about
https://www.pnas.org/sustainable-development-goals
https://www.pnas.org/about/editorial-board
https://www.pnas.org/
https://www.pnas.org/action/addCitationAlert?doi=10.1073%2Fpnas.68.10.2493
https://www.pnas.org/personalize/addFavoritePublication?doi=10.1073%2Fpnas.68.10.2493
https://www.pnas.org/doi/reader/10.1073/pnas.68.10.2493

#[x]Ine)[@][in][=]

Copyright © 2025 National Academy of Sciences. All rights reserved. | Online ISSN 1091-6490

LIST OF ISSUES
COLLECTED PAPERS
PNAS IN THE NEWS
FRONT MATTER
JOURNAL CLUB
MULTIMEDIA

PODCASTS

PNAS is a partner of CHORUS, CLOCKSS, COPE, CrossRef, ORCID, and Research4Life.

AUTHORS

REVIEWERS

SUBSCRIBERS

LIBRARIANS

PRESS

COZZARELLI PRIZE

PNAS UPDATES

Contact | Site Map | Terms & Privacy Policy

| Accessibility



https://www.pnas.org/
https://www.facebook.com/pages/PNAS/18262365099
https://twitter.com/PNASNews
https://bsky.app/profile/pnas.org
https://www.youtube.com/channel/UCYjvFEQMgH6ou8fSYfiOKCw
https://www.linkedin.com/showcase/pnas-news/
https://www.pnas.org/action/showPreferences?menuTab=Alerts
https://www.pnas.org/about/rss
https://www.pnas.org/loi/pnas
https://www.pnas.org/about/collected-papers
https://www.pnas.org/about/pnas-in-the-news
https://www.pnas.org/front-matter
https://www.pnas.org/journal-club
https://www.pnas.org/multimedia
https://www.pnas.org/about/science-sessions-podcast
https://www.pnas.org/author-center
https://www.pnas.org/reviewer
https://www.pnas.org/subscriptions
https://www.pnas.org/librarians
https://www.pnas.org/about/press
https://www.pnas.org/about/cozzarelli-prize
https://www.pnas.org/updates
https://www.pnas.org/about/staff-directory
https://www.pnas.org/about/site-map
https://www.pnas.org/about/terms
https://www.pnas.org/about/accessibility

