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P3% : Communication of cognition?; Aminimal computational model of evolutionary interactions
between individual and social learning. /HEZ -« $HKEEE - AWML (&L HEKE)

Animals including humans adapt to their environment by two different mechanisms working on two levels,
evolution and learning. Evolution is a population level mechanism and learning is an individual level
mechanism. Learning can further be classified into individual learning (e.g. trial-and-error process) and
social learning (e.g. imitation process) in general. The purpose of our study is to understand how complex
systems, specifically human language as a cognitive and communicative system, can emerge through the

evolutionary interaction between individual and social learning. We use a model that the fitness function
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represents two components of selection. One is the directional component using a multi modal fitness
function, and the other is the positive frequency-dependent component based on the proportion of the
language level in the population. We found that both individual and social learning worked cooperatively,
and facilitated the evolution of cognitive aspect of language, enabling the population to cross the fitness
valleys repeatedly. As the proportion of frequency-dependent component of learning increased, such a
cooperative evolutionary process was more significantly retarded, and the population tended to converge to

the lower peak of the fitness landscape.

P4 : "=+ F—DFEBATHAOFLAEICHT S2HE IR FOMR /EREE (bifEE ER K
) - miEieeE (il R)

FHOME LR (LR, 1998) (X, FRLOBMREAEZ TREL T 08 (—RIIFEEHEERI
PE) OBFITEEE =X MER XD bEEEa X MERIZEWTHERE D Z &Lz, L
L—J7, [BEFOBREMER T 288 OREEFWA STV, ABFFETIX, BIFRMERFRE
CRIFTHRE = R FOREMETT 22 L B L Lo w0 E R ER 21T - 7o, HRIK
TIE BN ZFBRSEICOWTRR Ly T U &R L, £ O%H THEFENIER I ()
L2 BT ED LD T8 2 & 57 (B EME ZOSRHLATE) 19 fi%H) Z2RI% S 70, kiR, %
HAARPREVREICHEZESRBIEEIZE, N— T —0F B ITEZ, 2 X et TEET
5 LICERERET BN BE SN, MR e X PREICH ZE S A% 03, FBRERRNZ
AREL T DR DA LT, TORMBBREEYICHRS T2 AFLEBMAD I ENRRE N,

PS: RELBANFEMEBEOREEZESON? : Ur—FT o704 TIZEAT 28O EZHEREE /At
R (R AR )

IR DFE RN « HGEMBF O M I KiuX, M 25 - WEAKIE DY 2 &ide M oRIERN e
Bl ThsreBxoNb, TO—FHTREZLIL, MENRESCREICRELON-OZM->T, £
I - FFETICESZ DR D, REZHI Ly —T 7047 LIEIN D EERRMN A T
LDEH DD, AR TIIAH - EBH (20155 2016) ICESX [y —Fr 7oA/ FIIARREZIC
KD ETORERICAE Y RN | & OIGERZ ST, 1) ZORBEIIAAIEIC (vs AIED) EES AW
DAEILHOGAEICL VBRI NLTEA D, 2) FENLLAANERITWICEZ 5 2 5 M 2358
WANEZE ARREZEDORELZNZ > TESIEAD V) 200 THlZEREERICE VKR LT,

P6% : HEABERADL A IV JICEZXDRE /OUEERIT - KBIA - fox REL RREPFTERF
BEREE)

b MIEBEREDOBIC, REEMEZD S E 570 i LidhE O E R 2T A, Kurvers et al.
(2015) TiE, B PO A—=TICBITL2EEBRHO X A I 7IZHo0WT, Ex b L2, LV IEMER
HFdHzE b OEANEICERHEZ L, FRARE L TV AEAREHZESBMEOZEREZIY AND
HARHLZ 2R LTS, 22T, BICEERPTLIEAL, —RMEFOERZIY ANLbiL
TARFNZR L OICRZ D, AR TIE, Fo TV DHIEFMDIERE I 3822 Z ADNEICE SRR T 4K
WMaBZTRE, EOXIRBMOBREDSH LT, HAITL > TRICENT LI ENREL R D%

25



AT T, £ ORER, A~ O N2 TR < ZANDIEERITIKRFT 2 LAIRET
HZ LT, LV EMREREZ B OBMANEICRIAT L5 LOBANTE 2, £72, AFEN L OFE#H
DFEESEZZRIZMSTE ETHEAI VTR ROHL T EITILT LHEANOREEZ FRKIZ LN &
DR ST,

P7 : Is maternal grandmother nearest and dearest? Replication survey of grandparent-

grandchild relationships /Motohide Seki + Kazuhide Hashiya (kyushu University)

Humans have shorter birth intervals than the other hominin species, and grandmaternal care may have played
an important role in the course of human evolution. Theory of kin selection predicts (i) if the
“grandmothering gene” is located on an autosome, females would prefer their daughters’ children to their
sons’ children because of greater certainty of kinship, while (ii) if it is on the X-chromosome, females would
prefer their sons’ daughters among the grandchildren according to the Hamilton’s law applied to the sex
chromosome. Several studies have focused on this possible bias. A questionnaire survey performed in UK
showed that 11-16-year-old adolescents, regardless of their sex, feel a closer relationship with their maternal
grandmothers than with the other types of grandparents. We replicated the survey in Japan and found the
same directional bias, though the magnitude of the bias (and the strength of any types of grandparent—

grandchildren bonds) was weaker in Japan.
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P19% : Coevolution of reaction norms of cooperation and punishment /KZF & « KA (&
L WNES NS

Humans, as well as other vertebrates, can modify their actions depending on their social partners’ behavior in
the previous interactions. Therefore, what we need to consider to predict the outcomes of social interactions
is the evolution of reaction norms which describe how individuals react to partners' behavior. Here we
considered a repeated donation game in which a donor and a recipient use their reaction norms to determine
the amount of cooperation and that of punishment, based on their partners’ actions in the previous round. We
analyzed the evolutionary dynamics of the shape of reaction norms and found several requirements on them
for the establishment of cooperation and punishment. Furthermore, when we assume simple reaction norms,
those requirements are reduced to a simple inequality, that implies that efficiency of cooperation and that of

punishment are both essential for the establishment of cooperation.
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