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The QY ratio: what it is, why it matters
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like those ofNeandertals

Low QY ratios are produced by Middle Paleolithic mortality regime,
but demographic viability decreases

High adult mortality can be offset by several behaviors that enhance
birthrate and infant survival

I Large families
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I family economics different from those of ethnographic hunter

gatherers

Model results concordant with several lines of archaeological/fossil
data



The OY Ratio
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OY Ratio: Change through time
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QY ratio data from: Caspari, Rachel, and Sang-Hee Lee. 2004. Older age becomes common late inhuman
evolution. Proceedings of the National Academy of Sciences 101(3):10895-10900.
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First question: what does the OY ratio mean?

A Static measure derived from assemblages of fossils

A What is it telling us about the demography of living
populations?

A InterpretationA need to link changes in
demographic variables of living populatlons to |
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A Complex systems approach: systematic
experimentation with an ABM



Demographic characteristics are emergent behaviors

Emergent behaviorself-
organizing collective
behaviorthat is difficultto
anticipate from knowledge
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A Systemlevel behavior
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ABSTRACT An agent-based model (ABM) is used drawn from those populations (the dead OY ratio) that
to explore how the ratio of old to young adults (the OY is consistent with that from empirically known ethno-
ratio) in a sample of dead individuals is related to graphic hunter—gatherer cases. The dead OY ratio is
aspeets of mortality, fertility, and longevity experi- clearly related to the mean ages, mean adult mortality
enced bv the livine nopulation from which the sample rates, and mean total fertilitv rates exnerienced hv

A Paper atAJPAcurrently in Early View)
A Model description and codéN3D_V?2) at www.OpenABM.org
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Key model representations: birth and death

A Agespecificprobabilities of pregnancy and death
A Basepatternis constant, probabilities adjusted as parameters
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Key model representations: who can marry?

No restrictions based on kinship/descent
A Ego(male)can = A =A =A
marry any female h ‘ | ‘
of reproductive age =A ‘ ‘:
or older _ ’_‘1
A= Ego |= A
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Key model representations: family economics

Dependency ratic= (number of consumers) / (humber of producers)
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A Age at which children are counted as producers

A Value of dependency ratio that is sustainable (1.75)

A Weight of dependency ratio in economic calculations



Dead QY Ratio

28

26 4
24 4
221
20+
18 4
16 +
14 -
12

28t AyS Y2RSt NBad#f

(White 2014

ke
NSO o
[ TN [ T |

28
26 -
24 4

20 4
18 -
16 4 e
144 2

12+

L)
:.

Dead QY Ratio

ki
NDO® S
] i i
.
..:...I.
. .
[ ]

0 0.01 002 003  0.04 3 3 4 5 6 7 8 © 10 1
Mean Adult Mortality Mean Total Fertility

Dead OYatio clearly related to mortality and fertility
experienced by living model populations
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Lower OY ratios produced by populations with higher mortality
and higher fertility
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Model is incapable of producing OY ratios < 1 at
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A different mortality regime during the Middle

Paleolithic?
o Two large fossil
[ . — tapuercaSk assemblages that can
| Y be used to estimate
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