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Abstract: | had simulated why people play with artificial life systems. There, the play was the development and
training of diverse talents, and it showed that it is part of adaptability to environmental change. In addition, we
showed that diversity of ability / talent genes is necessary in the human population in order to survive stably

against environmental changes.

In this paper, we introduce that the number of sexes that maximize evolution is e (= 2.7 - -

-) and that the

actual number of sex is 2 + a under the directional pressure. This a is mainly "LGBT", which is in keeping with

the diversity orientation of the human population.

For the future of Japan, innovation that overturns common sense is required, not a stereotypical male and
female thought, but a variety of gender-free expressions and acceptance based on their own orientation are
required. In addition, it also shares with other ways of working, such as reform of workers, lifting of subsidies,

various ways of living.

Keywords: play, evolution, artificial lives, LGBT, gender, diversity

F—U—NR: lF ﬂﬁ }\Iﬁfup,

1. [ZC®HIZ

EF I T, NI BES»E N T AMY AT L% {H -
TyIalb—varam{rol=. TZTIE, IENNTIZEE2 FiE
FKBTHY, F-h—=2 7 THY, BEL(LI ’iﬁ“éﬁm
O THAHZERR LT, £, BREZLICRTL TLEL
THFTDIDITE, NEERICRE T - FRel s D24k
MERMETHHZ LR LT

AR T, EILEERALT DO e (=2.7- ) THDHZ L
%%Q:J:zb T, FORMT Ly r—Dblll, EEE LoD
B2+ o THHZEERND. 20 a T ELLTLGBT TH
0, NEEFDOLER i?arﬁ ELL#E 2T B0 THA.

HARDWIRKDI-DITIE, WilaB T/ X—ar PR
woi, ATLVAIAT E’aﬁﬁ@%wﬁ, % HOBMICHS
ST X —TV—DEBLEZ Tﬂhi)i‘ﬂ‘%&)%ﬂé ES
7o, XU, RISEMER, ZARAEST, RELbiE—
THLDOTHS.

DA

HOPZTE oL@t FE T DN, BECIEFN TS
N, IeERND. 22 THDHAMDLTA iiﬁﬂ‘a&&@fbi?
M2 ) LB R EE IR KA R R

LGBT, %, &4kt

L7z, ZNFETIXHARMNIRKIZHL LR T T T 235 AT
WRINE DIV TED, B REK LI, NI 747 TR
EWVIHOE A A ILBO KM EL TGRSO LI /a>T&
7-.
FITHA X, WHEINTRT IO, fax e ieaiolz A
TAMEIE2—FNTRAEIY, ka7 55U
BRIGHEIGLRDNG, LT 28103 I —ar 2470, &
@otofoe“?‘*b”m, NIEEDOHEAL -FERITH DD, R~T2[1. 2
DR, KB OHDHEES] (K EE, M, BENEE, BIEM
W, BIET), ZREMEEL e (ER) 5725 NEEM
MBRBEA~OW RIS, BRIFHEEMENRELTERY, i
WBOFERMEIPMEL, KAFHELIDI LD I3ote. FT, BHEE
FIIIAEE B oD e & DR Fio T NN A
TFREI M ENZEN T, ZORER, “ WO D LI, —
R, “HR7 KT HREN DRI SR T RE ORFE THD
TlEUIalb—rar il THIETE L. ZOR, MRk ED
I T DL OELTRRE L. LR h, BRIk
(O v~/ 0 5 RSy q VAT #ﬁm%M)b% ZOHS T
B CHD. T, BIE - WEOTITFLENDHY, BN THD. £
7=, 40@@%‘1’&0%%552?’5%%(‘i%)%%iﬁ@@(ﬁ?
ERRBRMNT - B 5L CTRY, HEREIE 1,0 CIIREE Th
2.

HF E—



GBS Symposium (Global Business Society) 2018/10/5-6

3. Y2alb—iay

ORI N T MY AT 2EVERR L. & A0
&l & DBAZTF TR 2D IS 72T A THRITBEREND. S+
ROBEEIRE 2 1T D. 122X E T DI hE At
R, BECHMREIEY O LN TEDHO (M. X) A3
FED (task a) IZHDNT 5. FHEDZRHAHO (Mr.Y) 135 F0 O
BAEY (task b) ICBNE SN, —T7, H AITALFELISMCb RS 2
PRREST - BRUK - BE B FR o TRY, ZORES] BREMETRICE
EMENDZENDD. T-E20F, FETLIFTHMETE AT
HEERZDTETDIRND.

T Human society. ]
Hobby world

Environment Group

Tasks Individuals Plays
HEOHR BiED%ES WUDHR
Administrative position ~ Mr. A Soccer
Leadership| , .. [Leadership) Reflexes
Sense of “ooperative Physical
sluanon P suengu
asSeSEn ~ S sy )
S e ,Tactical
3 / o
AROEIE Business staff Mr.B Game I BUOLE
Physical Physical 7\ Sense of
suengin . swengm |/ Nsiuanon
ign / assessment
Tacncak. Reflexes Reflexes
Data T~ ~( W | intent Data
AAySISel [anaysis
Aoy /“-q je|— %[ avuiny

r:q;:lﬁ:;‘l \skill up
X1. Gene world model.
ANTAMANFEIZBI2EETOEE

T et
¥
&

[T - O

-~ Um
- -A—Fl_tf

«— (FFE))H

BEFEE

(s ——— (EEEw

1
m RRER

2. NT/AEMIZIBITDBIEF O

25 B I

BUDOBBLGHRE A E0BEFHHERS

ERICLELTRED

BEFARIML - .
Requested ability (given)

gene SpCCtl"llﬂl

(F72:)) S i O 3 >

Illlllllll|ll Illllllllllll

EXES e

TR 2 ZRBEI DB THS. K 3 13, HER AFED
BARFoAE, B R (), A7 7RO XM 232
DRI T DAL D (EER) BB Th S, ik
AERRLL B KL, R Do THEHEII& I
TRWVIFOSCHRIE D (FEAEFER)) BB CThD. T4 DR T
HIRFR X DDA XTI TIIAR ST 720
GEEEMN) RE/1THD. ZoLE, OB EFTT, Ul
F o THRALNDRE I DD I T TR N O AR AT IV
IR E RN DREINTRY, B — 7 RRC T4 EEME DN
WS, BEAA T N 728 D B IR KEPRE Tl DBREE 24

e

4. B OB EGGR TR DA FEVEII A LE .
BRETZAL CHEBR D ATREMED 5.

KBES Ml 3
BUODEAGHE R
Genes became evenly distributed

requested ability

7 ’_f_

gene spectrum

—
|

gulu ation

5. WEODENRMRTIE, EVRRATRLELIND
FRELMSMER 2 72 b)*ﬁﬁukffﬁ‘é.
—HEORBFETDHS.

3. BEODRAGIR MU BT D NHDBAR T /34T

Shinichi TAMURA

\anmc of ability

productivity

WW:“&W

¢ TR T ] Yoo (T | Ll L

generation

X6. WEODBNR MR TIX, EVRADAEENEDEH)
NS, REREMITHL TH L ET 2.

(X CET, MO fEHICEE T 22 8H A5 (K 4). —
37, EODE T, BUEF AT IUBIENRY, ©—

L T O O |




T a— LR 4 2018 S AR s 2018/10/5-6

WD AEPEVEITE DT TRV, BREERA RIS R IR 2o TNHDERIU TS,
DAEPEVEDHERF TE, KVLE LI NS - #EFF A TED

Fo . S 3 < < A 3 =K
(B 5, 6). 75, BEOTCHEAIIBENIE, HEBITHELL T 5. MERE: 28MTREC, LR RE
PEVEDR FIZE 5 (K7). AN CHROBAEIL L0 Ch DA, ZHUTEN10ATH
- BTLICHRT S, $ER, S I ASERASOERS DD,
ReE
PY BT NSR PN T2 HICH KT S, T, TAU4
JAR R CIE 2B B AS, Ber=L CTRAlD T
kol b .' 7.
Ay A A AT R
HE-Ek @—\ (FEEm3), K9 RTINS, M FTOHME x (Tditd NEHTHE

BCED. ZOLED, N EEOSHE RIS D0l OB
ST N BT DT 5L, d HTOBEEFRR T HEED
BN, NXATHBIT5. 2/ 5 N EE s
BOIE e THD. T7bb, elEHKiEE 25 (X10)[2].

=

e
HENEEAE

SnmpEE
(RESEDF+)

BoA A

#ond O

tE THI2ER S, RIRCEHHMIESEFX27
2695 4ax 20
Q) f, 7001101

K7. HERNCEDN—= TR IS,

THISHERG S, KRB CTEHHUEFTHE L7
56 55 ann 50

4. BHENT) Bl 4130231 SERET D
WETVIAHOML, TH% BT — A dhn Lib /o Bl ok 2
TG, LLAanin, ECBET 5L, BETI0RIobE< —DEHERRT S ~sx7
B<TVE, HEVBDT2NTURNDZEN o TET, TWE EIEEO#EHES ~5
(B IRNTUSNDTT S, BIRPINN LRIl —ar
TR TWD. T2 5, ERITISCOND IR DL
DA 2 E L CHRifoE FTREL 722 dNTNESS, KRB T3 ESEE T N
AT, SAHERRO T TROBHRN AL 1/3 % NO-1  NO2  au.  NDO
DIVBEL TETLWR A D&, 20T AL, 62, Tz
DY N—T R TLIERFBN TS (M8). Ziit N ERBETHEBOEHES= ~Nxd

BEIIGU CTEENRFF> TODFREDS R EINH 8% 7R/
TWD. F7abb, HE NIk~ 2ae ) Lt A+ > T, X9. BHEARFF - Fona DD ER R OBMES.
REEC CHEIGHCHEO T4 B2 ET 5. Zh
T, #kx 72 ) OFRERE T &b D RkHED BRI 2R > T2 NEMT MIE xEEETEDICRELY J (L

RS, AT I U Tl 2 ol axeh g (Y7r— d=Log ()
K ST, IaVW VAT (dynamic range) (238 i CEX A IIIT CCT NEHICE TS x DRBEOEMS y &,
y=N*d=N*Llog,(x) CyIEINEDFEE KLY
SHPTUORR
XIZHL y BN B NEEZ D, N THAT IO TEEERT B,
TREBOHMD o ) .
Top 152 4R y=N*Log  (x) = Log,(x) * N / Log.(N)
) NTHAT e,
[ A y'=Log,(x) * (1 * Log,(N) - N * (1/N) / ((Log.(N)))
B = Log,(x) * (Log,(N) - 1)/ ((Log,(W)?)
! raE /Y WAMER =0 1245 N £ N=e T
{' WULFE \ I:‘> e =27182
— / \f HEDBHRITEY e EHIHNTx DRBOMHE y (FRENES,

WEMGRIRELT N2 FF N3 BRI EITH S,

X8. TABOAEHL THHMAIELL, oD

3 B+ E—



GBS Symposium (Global Business Society) 2018/10/5-6

LLZe B3 %, ONE OFF D2 5DIRHER 22 ERICFHR
BLATREZ R R F B ENZ N ZE0s, 2K s. 7272
L, 779 2 AEY-SSD TIIEBILRED-D, ikERL
(TLC) 2MEDLNDIENHDLN, IS TH5.

R —
1 2 3 4586 7 8 910 1112
1 + +
2 + +
3 + + 4|+ +
4 + + + + +
5 |+ + + + +
6 |+ + + + o+
7 |+ + + +
& 8 |+ + + +
#
9 + o+
1 10 +  +
1" + 4+
12 + o+
1 %2 "3 1 %2
(- L J
fi1 &2

X11. 3 >0OMELOFAAEYDOZM. HIXBEE e,
3ODMEFRFORLL, 2 ODMEEFFOFMNNAIEA/RLT
W5 [3].

o —
( ~
E— e O © 6 6 6 0 0 O
N=2
-z O © @ ® © & O ©®
BULETEY

gzt @ @ @ © @ @ @ ©

—_ x=8

gne -« @ @ @ @ © O O © =
Pesany PEL )
R, ik i ot
et o

#ﬁﬁf‘%#’)éhf:ib
(12, 53 keontEEb oL iR E L.
BENIBE TS DR TR IR 5.

6 HHEMEE2 DD H

HOEMBOMEOEIFTIEARMIZIZ2TH LN, EIUTHT
IEESRWEMKLHS. K11ITIZ35DMEL S FAAY)
DFERT . FITiE 16 EOBEER M 2H 2 VY AT H
BENTND [ 4], el FICREMEDOKICHHS.

12 12X B 2 oA, SEhO MR RET VAT
x=2d =8 AOWHRTIL, d=53 MR T, kbENZFHE
DAHE DR ER ST T RBEENID. 3ODOWELDEM
ETIEBEENLDBIEFREEL TL 2O T 2<{5LT
5HE, x=3d =9 NDOWRTIL, d=FE2AT, KbENZ
FREDM A GO ERo T FHR1IEEND (K13). N{ED
PEAS DAEMETIE, RO (BEHES) BZEEE D70
T, PR CROEN- FREOM A DY &7
TR EENLTMEL T NXd 2ERD. ZER/INZT5
NI, elEBMELFILK N=e &5, EBICIZ-E 2133
DOEEBEIR T2 AR - ZREESELLIIAR AR THLD
T, FEEIEOEIIN=2L725. LinL7anDb, oo
FEMEN=e =27 DT Ly ir—Ltieh), 3DDOMESLERD
LGBTIZ D72 35 FIREMED & 5.

7 HREH

BARNCHONDHE D O 38 FlD4H Nich
T2 WMSGHEORREL T, RAB T Ok 17403 50%LL FK
TLTRY, ZOFRRNELT—R—EHICLHE RSO
N L DG T OB BT TS [6]. RARIC, 1T
B {RIZI% DNAIBIERERE DS 2, S FOINT-IiEdh 5. £
FEMBN IR DO DTEL #E DI TVA.

14 IFebho Yt i zmd. HREmERE, B XY % XX

g1 RTINS I T
MR cHURann
LUK U TR LU LU U R L

FEK BXc ad A
F B3 5E Can A il 3
19— 320 91—22 19 20 21 22
[R3] & b s ~rnumm B [B4] & bkBoF »FRbME, x

X14. B YR

B . x=9
=t @ ©® © ® @ ® ® o O
N=3
Eo O & 0 0 6 0 0 & o
BLECTY

wztee e @ @ @ @ © @ © O O

X13. 30 EFEE SR TOEL

Shinichi TAMURA

THDHN, Y G BITHIEREN D72, H.

15 (FHERIC AN D YIR B E THY, MY iist
FEILE OB B T TR BIC S ). SBIZERTIE, Y
Ye R DRE B BB A+ SRY 78 X YL (A CHREEL 09
UM L7 oTEY, XX BB XY BN A Fhed 0
(K16). MAT, b Fat 2nNL Bk (K17, 1
8) Z&EEBZHE, MEARTEENSEEDH > THAREFE TR
V. e LASDREER S-S THAEFITIIED 2 O\ R
(GEBR) 7o AT Lk 7o TRY, HALICH LB o8 M - AR




77—k £ 2018 v RY T A 2018/10/5-6

FERICRONSZFEARRRET OEE BRI 73,977)

5 E
(1,000A%7=4)

REHERE 7 B

REH (2717580
bt 176 THLAZL DI,

BREE 99 13 R2WHEERERE
R [THEAR TR
i 141 1.91 BEENREIZZN

=l 49 0.66

Ait 465 6.29

(Maeda, T et al., Jpn. J. Human Genet., 23 : 197, 197835 & UWHO & &, 198614255 | H1)

[#1] WAERCR 6N deO iRy L 2 OWE, [AFREFOER] 1
TEEACRRE G S (HILE) 1990484 ) (p4l, B4-3).

P15, HENRICRON DY R LI

OB [ suaesse
SRREHB

l (BRFER) \L
XX B B XY 2 it

(48] © + X - Y RetafhkOM& b Hinig»
#I AR [ADTzDDOBEE] ZHE
—% (HIEE) 19944F & b %ZE (p43, K2 - 6)

16. BENTHREE - PEESHL L 0T W Y b R & L 7> T
WA,

pgeie s EEH%?
(BIEF)
i / li-a
SHY
T RO5
ol
ms'j %WE
XX 2otk l
(SRY—) (ﬂﬁ% : ] ?.s. i

E1 oot

ERBRORE - IR EERT (SRY) ofF#IZL Y,
XY 4 TldAafb R iz Ec 5L, Mio®iT
TANTEDOEEELE I 27 —E0EAFRENTFHE~
D EBERCTRT LI 10H Ay — FiRic#ES, XX HEE
TREETRT I, BRIREICGEL, 3258
AFEHE Lo+ V7 IR LR~k d 5. iRl
Ml E TR, BRI~ 5. XY
YT EIR A IR R % b ) R S RN LT A, A
WA LR CIIR A D 225, RNz ET 5.

X17 AAEFEEY S ATEEROMLERHLY

@%ﬁmﬂ%(ﬂw)

LGBT Z&telhicBl 45 “ B OB &I MERE L35
ﬁ>@ﬁ%@ﬁpﬁéf&>é7bx, B - AL DIRE VDD,
U LHEESNDEZATHD. T2 ITHFRIEIC0. %Dk
V- RERRHLETIUXZEDIH7EEIZ 2D THA ). NJE

RILZ DD EE” - REE D> THBSEHTRWRY, 7F
@T—éémﬂzf Lo TRY, BLAHLOFE /1 Thdb.

8 EBEEMHDE e MoDTLyv—

PO DOEGEENT2TIEARL e THDHIEEITRLT. 284
FROVETIXEIED FFRAITFELITODS LAV WL, BE 7Y
LRICL, MBI G FIEZ A ND. 207y
T —IX, A OLZAWMEIZIIIRE TRV, fiTh g2
1THHTHAD.

9 HEEIHIFIA S DR

BLANVT—EBOKTIZEY, Ve —L 23 EA T
Sl HERITHERMAEA TEZ, ZUHEW, [HO3E
PHEATE, 22 CRT77yvarb Vo ¥ —7)—, ik
ABITHIRA T, “&3E7H S0 L0, lTiENHK &4 &

THERILEY - A

Bt

18 MhfF e (BEEX)

LAY - et JHIE 1

4

BIE B IEFHI 1 (sex) FLRH] P (gender)
B 5 D1ERE - B[

fae:0x ko

19.  PhEEEMEO SR

HF E—




GBS Symposium (Global Business Society) 2018/10/5-6

THRT OB T, MG [6] &L TIAHIE - AFEINT
ECNINDA, [FAPERS, ML RRE, B OEIOM LY,
HAEDLZ AT NRIN DR EIZdH 5.

LU KBNS R E, FileE 31/ ~—ar R
ROLNDHEZATHY, “LdE" R B N RFFE 2R T
I E 2 DREAITL, R—F —L 2T TH A,

—J7, RCHENAOF TEENRET DL DIL, RBIZEMHLED
M THD. MH NI~ REENEFF->TRY, R 5;
WA 2RI ED, Eo T BN BAREE e L CRET
TEMTED. ZFNA I R—a (T OIL . &BI, &t
DOEELLT, HREFILDHETH—HKFEFONFv—ifd
ENEZ TECWBIETHD. B EIER, &5 H
TIIELDOEN Ry MU TIERRTHE. ZNBIT SR
7RIS FRER FE O DO EBUID e o B X THD. A D
IE 47050 - L - TREM L CHY, SAEHRE - 4L B R - i
M BRI, A DRE B - o N AR ANE DR
) BICETHEEZD. WHIEKER THEN, #ikD
JES DR CIA A R AL, NHICERINT- 24606
FERHERTLZEN, RO P CTOBEIEOHIETH
HEERD.

10 LIV

AN T AT b i, NG -7
JVEFELING, % DA ) _X—Ta [T T, BREOHS
RELRRAO— LR E IR,

HObe, NIREESHONTAEMDT I=L —al iy
FFERR TR L C, S LT OERL -V 0 EFEEZ 2
FTHEIDNTZIZNTZS, 220 i R T e Z ST SR 2o 7.
ZOHT LGBT D=2 —AHEL TNDEIHIZ, e HHEE
FIUTIEARWDEDFRENZND, HERTHIENTE. &K
EOFHBIE T/ AT VT roiarB=a—a— 7 TP
I TWHDE, RIFEORMENS, REIZ /3 AFY
LGBT ZM\W =, NHK 728 Chicilis Ay o A =T —-
AL 7 7o a B EFHNTERY, “ik” B N
DAL T DOFIZHAET 2O THIUE, “BWEO ERIELIh L
SRIENE DO TIIARVNEE X . JIKEZDE, BoRET
THBHDRE, LWETHBHDRELDAT LA AT EE AR
WCEDIH7R GRS DD EEM Lo o7, IRVIE->THE 2 DL,
ANEBRBEICHLDD, FHLFEOS 5 CE20 - LIZWH D
THA.

ARG & A EREIC 72> T - LGBT 2B 11T,
FRAE - AL B IBIT AT - 7228, UL — IR CTHh 5.
FEHIRITIE, BLWREE T ABITE(LL T& . HH 01355
MHEELHDOITTHY, H DR EREALEHROH
TARTUAL TS, Al ETO 3R THEMIFIFIAME TL, &
MZIEED B 2 EBEOmOBEBIR P EE D RO IS,

Shinichi TAMURA

BRBICAF RO EZ ST THET NTR WSO OF L
TRAEE W TN (BR) T A A BFE — Bt RIIEFL T
WEERLET. BT 23T, LWL, S
LI LB EFEODIT A AEESTEY, mUVWIEER
HREABTWS (7] . AREORENSE 21T, ADEE
HIRES] - B CEBUEZ LS - 2t EO A AR XS
WTNWBENZED.

ZE LR

[1] S. Tamura, S. Inabayashi, W. Hayakawa, T. Yokouchi,
H. Mitsumoto, H. Taketani, ” Why people play:
Artificial lives acquiring play—instinct to stabilize
productivity,” Computational Intelligence and
Neuroscience, vol. 2012, Article ID 197262, 8 pages,
2012. doi:10.1155/2012/197262..

[2] EMWHZEE, “fig, ANIata—FZoEEa T
A0, HIRITBG T 24EEE O CRRIELTZ0NY,
BFRREFRE, Vol.11, pp.65-70, Dec. 2005.

[3] BiElE, oW —onony, Eig, 47 % 15,
p.19, 1993 4=,

(4] AFHE—, “FEAEEMICRBITAEOEEM, 1551
FEEEL ~UZHOLNAE EORIF”, 1 E H AL
JRAEE WS 9E 4, 2004,

[5] #HEE—, ‘Mol — WEEROYA R T
EETWDHO)Y, Pz, 2018.

[6] HRYVATARER, =¥ —, R
VA, B 228, 2018 4E 8 H 23 H.

(7] HRARN TA= T 223 PR A A TR E, H
FRET AR, 2018.06.11 No.1945.

Shinichi Tamura received B.S.,
M.S., and Ph.D. degrees in
electrical ~ engineering  from
Osaka University, Osaka, Japan,
in 1966, 1968, and 1971,
respectively.

He was a Professor of the
Graduate School of Medicine,
Graduate School of Information
Science and Technology, and the
Center for Advanced Medical
Engineering and Informatics, Osaka University. After retiring from
Osaka University in 2007, he joined NBL Technovator Co., Ltd. as a
Director. He has published more than 250 papers in scientific journals
and received several awards from journals including Pattern
Recognition and Investigative Radiology. He has been working in the
field of image analysis and its applications. He was Associate Editor of
Pattern Recognition and is Editorial Board member of International
Journal of Computer Assisted Radiology and Surgery.

Dr. Tamura is IEEE Life Fellow, IEICE Fellow, honorary member
of the Japan Society of Computer Aided Surgery, member of the
Information Processing Society of Japan, and the Japanese Society of
Medical Imaging Technology.




