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Herbert Gentis, an economist-turned-social theorist, tried
to offer a mathematical proof of co-evolution of genes
and culture.
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Co-evolution of Genes and Culture: A Mathematical Proof

(A) Background

(B)

(€)

Many scholars support the idea of gene-culture coevolution, i.e there is interaction of genes
and culture in human evolution, where human genomes affect culture and vice-versa. One
scholar, Herbert Gintis, argued that “Gene-culture coevolution is responsible for ...cooperation,
fairness and retribution, the capacity to empathise, ...virtues as honesty, hard work, piety and

loyalty.” (Gintis, 2011)

Problem

Genetic transmission through generation is slow. Our genetic endowment changes little over
thousands of years, thus the idea of constant human nature of greed, lust, aggression, etc.
Also genetic study is hard science while culture is soft and elusive. How can gene coevolve with
culture to create fairness and honesty? What mechanisms and evidence? Gintis argued that the
process is complex and the concept of gene must be expanded: “the standard view of the

insular gene producing a single protein” is outdated.

Mathematical Proof

Gintis offers a mathematical proof to support gene-culture coevolution. He tried to defeat the
argument that culture “ is an effect of genes that can be factored out in the long run”. He tries

to show that:

The denial of gene-culture coevolution is prima facie untenable

He did so by creating three vectors:
g = genetic variables
¢ = cultural variables

e = environmental variables

See his mathematical proof and argument in half a page.
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Furere 1. The dynamics of geae-cuturs toevoliton

gene - culnre Wum' theory,

2. CULTURE 13 KROT A BY-PRODUCT OF GENETIC
EVOLUTION

it might be thought that the comploe and intimate
intercoon of genes and cukure outlined above is over-
dravia, and Qi hawmm genetic evolution is tie oot of
geortic inclusive fitness maximezation, culbur: being an

cocvolution can be shown 10 be prima favie untensble.
To soe this, suppese we huve a vectar g of genetic van-
ables, a vector ¢ of cultural varisbles, sowd & vector 2 of
envronmental varialies, ipcluding the prevalence of
predators and prey, weather and the ke, [n an evol-
utionary model, the rate of chmge of varmbles s 8
function of the varables, s0 we have

# = Fig.s ). 2.1}
¢=0ig e &) i2.2)
é = Hia) iz2.3)

Note that it s plawsible for ¢ w affect the nature and
pace of environmental change, in which case it shoukl be
nivded w equacen (2.3), We stutract from s causal
path m order to coreagthen the caw for Ruviss” arguarsent,
The contention that culeure is an dfect of generic fimess
maxirmization m this frmmeovork & the assertion that e
can be ehminsted from these egquations. Under what
condrtiont <an this occur? Thkeg the dervatihve of
equation (2.1), and substinuting equations (2.23 and
{2.3] o equeton (213, we pec

g=Fig.ceaiFlgoel+ Figeeitig e
+ Flg celHle)

¢ ix w be sbscnt from this secend ooder dilfizen-

aal :quaton, the detvaowe of the right-haad side of

cquetion (2.4} with rospeat to « must be dendically
zero. Thes, we have

0= Fpl + FyFy 4 FoeG + PG, + FLH.

iz 4)

25}

By fromt, K Soc, B (2011)

of culowre. This n olwiously not appropriate for
humans, since both genes and culpure are fungrions
of culwure.

Figure | illustrares this dynamical process, Note
that as bog 2 there is high fidelie culroral wane-
mission over mulGple generatons (appifed by the
middie ow of horzental arrows), genet and cui-
tural cwlution are  iexricebly  nrertwined. By
contrast, for speciks tha do not have cumulative
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human cvolution wing gene—colture evelution, the
repositioning of the larynx and odher physiclogical
changes facilihadng linguistc comumunication [52].
und the role of culure in crearing 3 genezic predie-

poticon for coopertive weriviry in bumans [53].

3. GENE-CULTURE COEVOLUTION AND THE
PHRYSICLOGY OF COMMUNICATION

The evoioon of the physiology of gpeech and Tacsal
cosnmurication is 3 dramatc example of gene-cul-
e cowvelution. The creased sevial mmportance
of comreunication m hunan society rewarded gen-
etic changes that facilitete sprech. Repons in the
metor corteX expanded m early humans o facilitaie
speech  peoducoor.  Concurrently,  nieves  snd
muscies o the mouth, laryns and tongee bcame
mere numervus 10 handle the complexities  of
speech [54]. Parts of the cerebral cortex, Broca's
ond Wernicke's areas, which do mot exist or are rela-
tively small in oher primates, are large b bumans
and permit grammstical apeech and comprehension
[35,36].

Aduk modern humens have a Jeynx low ia the
thuvat, a positon that allows the oozt 1o scrve as a
resonatng chamber capable of a great number of
sovads [57], The firsi bominds thar have askeleral
strucTures supparting this laryngesd placement are
the Homwr Sesdelbarponns, who lived from 800 030 w0
100 000 years ago. In sddition, e predottion of
CopsOnsnts requires a sharr oml caviry, wheresm our
neargst primate relarives hove much oo ong ae oral
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