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REPLY TO TOSH ET AL.:

Quantitative analyses of cultural evolution
require engagement with historical and
archaeological research
Thomas E. Curriea,1, Peter Turchinb,c, Harvey Whitehoused,e, Pieter Françoisd,f, Kevin Feeneyg,
Daniel Mullinsd,h, Daniel Hoyeri, Christina Collinsa, Stephanie Grohmannd, Patrick Savaged,
Gavin Mendel-Gleasong, Edward Turneri, Agathe Dupeyroni, Enrico Cionii, Jenny Reddishi, Jill Levinei,
Greine Jordani, Eva Brandli,j, Alice Williamsc, Rudolf Cesarettik, Marta Kruegerl, Alessandro Ceccarellim,
Joe Figliulo-Rosswurmn, Po-Ju Tuani, Peter Peregrineo,p, Arkadiusz Marciniakl, Johannes Preiser-Kapellerq,
Nikolay Kradinr, Andrey Korotayevs, Alessio Palmisanot, David Bakeru, Julye Bidmeadv, Peter Bolw,
David Christianu, Connie Cookx,y, Alan Coveyz, Gary Feinmanaa, Árni Danı́el Júlı́ussonbb, Axel Kristinssoncc,
John Miksicdd, Ruth Mosternee, Cameron Petriem,ff, Peter Rudiak-Gouldgg, Barend ter Haarhh, Vesna Wallacev,
Victor Mairii, Liye Xiejj, John Baineskk, Elizabeth Bridgesll, Joseph Manningmm, Bruce Lockhartnn,
Amy Bogaardoo, and Charles Spencerpp

We thank Tosh et al. (1) for their interest in our research
(2) but note that their analyses do not undermine the
main findings of our article. Their suggestion that polity
population divided by polity area should be one of the
social complexity dimensions raises a number of issues.
What does this ratio mean at large spatial scales, where
populations are concentrated in large urban centers and
much of the territory is not heavily populated? How are
societies distributed across this variable and why? For ex-
ample, a small-scale “simple” society could have a very
high population density if it has access to a rich resource

base. Tosh et al. (1) do not provide sufficient information
or context to meaningfully interpret their results.

The study by Chick (3), cited by Tosh et al. (1), was
based on the Standard Cross-Cultural Sample, which
is heavily weighted toward low-complexity, small-
scale societies. The second component that Chick (3)
found captures the differences in mobility and mode
of production between agricultural and foraging soci-
eties, rather than complexity of organization per se.
Tosh et al. (1) also argue without evidence that the pro-
portion of variance explained by principal component 2
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“would likely have been higher had Turchin et al.’s data also allowed
us to reconstruct agricultural intensity and urbanization.” In fact, our
variable “capital population” is a proxy for urbanization (i.e., more
urbanized societies would have larger population centers). Agricul-
tural intensity (if interpreted as agricultural productivity rather than
just whether agriculture is practiced) is likely to be strongly corre-
lated with the complexity variables that we included in our study (4).

Finally, Tosh et al. (1) question our use of multiple imputation
to deal with missing data. The number of counterintuitive cases
produced appears low, and we already demonstrated that our
results were robust with respect to the multiple imputation pro-
cedure and the degree of missing data. These techniques can
always be improved, but we strongly disagree with Tosh et al.’s
suggestion that it would be “wiser for researchers to estimate
intervals manually” (1). A major guiding principle of the Seshat
project is to reflect not only what is known but also what is

unknown, by which we mean that experts do not have sufficient
information to enter a value. Entering values manually based on
guesses risks introducing unexplored assumptions and serious
biases. Our paper is the product of a deep engagement between
scientists and humanities scholars across a number of disciplines
(5, 6). We aim to capture information across large expanses of
space and time in a systematic but thoughtful way that is sensitive
to the challenges of the historical and archaeological records.

We fully recognize that in a study of this magnitude, there will
inevitably be inconsistencies, disagreements, and the need to
modify or update the databank as new information becomes
available. We have created a website (seshatdatabank.info/data/)
to enable all to view our data and see the reasons behind coding
decisions. We invite experts on past societies to use this web
resource to make suggestions as to where data can be improved
or added.
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