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The narrowness of Al and human adaptation

ORAF A4 KN4, 56,7

The integration of the FOUR . .
FORCES (gravity, electromagnetic, Even !f we completeq a physical
weak, strong) does NOT constitute description of the universe, the
a theory of everything. problem of the origin of
consciousness would remain.

Hard problems of consciousness.

blah blah blah

Qualia

Self Please go to youtube and search
with “overflow” and

Free will “consciousness”

£ A @ [The overflow model of the evolution of consciousness| &\V5 2 & TY, b &b &
TWMOEGwRENI bDORH->T, WODNhER—THIZTHOEGENTERLT D LD &
IMREBEZ T ROTT, LU, ZHWIERONEHE NS WS & Uk o R TiEawn,

WOD NN zM—SNnizE LTS, TRIETWORGREMBE LRV DOTT, oEn
Lok, MEMRFEOREKEERLEZE LTYH, BMoMENESL NLROTT,

EikoMEE WS> DX, 7 AU T (Qualia) EHENTZ YU — U 4/ (Free will) T
E
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INEZHONT, WEA—N"=T = WIHENLEGmAEREML TWDLO TR, I
ArbiMl EEmESAEEESTHNT, ZOFFIFRAEENZRLD LS L) Z LT FLT,
YouTube T loverflow|, [consciousness] &\ 9 F—U— RTHRKELTWEEL &, 44F
ANV UXRTHRESNEFSTURER LT LEy T —va vyt EToc, |
WAHDHEATLLEIN, =" —=Ta—LWn)HDiE, bhbhBRZiFikd b b
WITEHO N FU A X (bandwidth) EZITZHNICHEZ TWT, TR T L7 X477
— Y a VPEBOBRIZENS ZEROTER, ZhiZonTilmXeENLD, Kz
FEWlhLESLLT0ETS,

OAFA 9

EANDH ESALHESTHT, Ued AL (AT
HIEE) OFFEZ L LI & VW) Z & T, BATTA, TA The narrowness of Al and
THBEDO S & N DS (The narrowness of Al human adaptation.
and human adaptation) | £ \»9 ¥ A h L TEE I TK Ken Mogi

IV, MBS ANES EIF 722 0FERE L L HEK
—— RKAIRKE NS LT, ZOT—vBNHIEA
SAXbLnwonrhtBEoT, BE#oOMEE W RO
BRROHFR TIER< . WEZWAABKEZ L2 TWD ATHEDGEEZ L LS & BnE
L7,

Sony Computer Science Laboratories

kenmogi@qualia-manifesto.com

ORAZ A F 10

NTHIBETIZ, Y - 7 A1 7 (Garry Kimovich
Kasparov) EWIH F = ADF ¥ L EF U NT 4 —F -
TNh— (FzAHEHADODA—R—a L P a—X) [CAT
TLEWE L7,

Deep Blue beats defeats Kasparov (1997)

CAZAF 1
IBM ® U kY > (WATSON) 7% [V =85 1 |
(Jeopardy!) | & W I HEF 7 A XIZP-> T2 LT -

WET, WET MY VITEBRERERO 2 EICHLED
NTWET,

L] ’
"[:‘)a.(mul ‘lsn 147 9 sn'.'ooo
| l l |
| ™ .

IBM’s WATSON wins in Jeopardy (2011)
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OAT 4 K12

LA - 1 —>Y U A/ (Ray Kurzweil) > > ¥ 2 7
U7 4 (Singularity) &Wo ZEExZ Vo THNET, ¥
X 2T UT LR, bivbito YIS N THEED B
WOWNWT, BXxTLEIENHIZ EARDOTT, FIE.
WEANLHEICET 2 Tosai] &) /hiizdEN
TWT, FFRRZBA2T-HLEOMRNE S 7D D0
DONTEHENTWET, £hiT & bn<,

OAFAL K13
FROVERROE —m —ZT7 A k- T A va
% 4 > (Albert Einstein) 72D TT 23, 1E LA F VU X
2N TTR, A FVATEE LYY AT
4 A > b (Village Idiot) &9 TRV D BEHE | 2
FaAF it T<5DTH, 274 NOFBHILE
YT ANA I NE ol TER, bivbivik, TR
WCWHBEE] &7 A4 02840 E0H0EDIQ
DEFIRERLOEERE > TWET,

ORAF A F 14, 15, 16

LaAIZIQ Lk, F¥— VX RTU—F AT
~ > (Charles Edward Spearman) & > 9 A 723 1906 4 D
# L C g K7 (Spearman’s g factor) Z# %L L £ L7z,
WIHDO L SREDNDLNLRZ X T PN H DTN,
EDZAZIZHEO gRF LN bDONRH-T, Th
MEDOLE, WbhWwd IQ IZHHY L TWD, EALITH

Ray Kurzweil (1948- )

ZOEI R THBPNERY > TWET,

Village Idiot Albert Einstein

3 P> 4 !’ " = ‘ [ .

ra - ( > B |

; R
60 180

Charles Spearman (1863-1945)

YT AWMEB R ELRIITDOMETOLLr> TETWET, fHEHICWVWI &, MY vV —2E
HETOABEEOREN g’ FEOMHBERH DL ENI T EnbhosTEY £7,

Spearman’s g factor.

Duncan, & et al. |2000] A Neursl Saak for
Senaral Intell gesce. Source 289, 387460,
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OATA R 17

L2, fFRICATHEN Y F 2T VT 4%
AT, 7o ZTFREFREA 4,000 &5 K572
It E, AMOHWEDREED e A TH

Vilage Wit Abert Enuten

Artificial
RAR< RB, B OBRANKER BoT | M || imeligence
WBEDTT, 2E0. ABOHWEDTOLSE | 60 180 (( 4000
MEILWVWI DI, BEFOLLK VY UrXFaT T4 % humanity

M ANTHENSHRDEFE ST BN,

O =27DRINTIE, WSONIIWVIEEZLEZLIWVDTIERND L WD RE
ZLET, MESAEBHRELIZVWREESTHWDLIL, BLEBRFOHFTH..., T
FA =7V =2l nETHh N7 BEAEALT Y =TT,

ORAF 4 K18

Research Agenda 1:
“How to quantify out-of-range intelligence
exhibited by post-singularity Als?”

humanity
R e e, Artificial
. Iﬂ }} intelligence
60 180 [ 4000

P

]

QL. ELi@ A 77 D454 (Gaussian distribution) ZERICEHZ SN TVWHDTT
D, TNEFEoTLKESTZRILICW ST EDA 7T Y Y x A (intelligence) % &£ 9
ERIZFHIT 200 W KENRBER DS, TNIFELEEEN IS ST RN,
SF VY, 7ol X CRIEZ 1,000 % & 2> 10,000 538 < TE D L H IR o2 HEEE, A
DAYy —L LTIRHEIFMTNLITLI VDN, L5T210, AMOHNTEDHARD A
DOHED AT X —72AMEITHRINLERRNTT A, IQ23 60 L 180 DEL VI D
[y AN Y NP /NP4 A

By 7 LT LEoAEICYNT, ¥9FNE I ANTIRL—Y 3>
(Extrapolation) TEX5DNnE VI Z LIZXH LT, WENPL AT Y —ZHEL TEN2WN
VX 2T VT 4 OF MR TERVDOTT, DT, gRTO XD RRAMEP 72 E IR
TOIQDAY ¥ —TlHRWHEDOA Yy —ZWVWENLHABTILERL L, 2NN Y W
—F « 7 V= H (Research Agenda) 1 T,
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OAF A4 K19
77 v« Fa2a—U 7 (Alan Turing) % [Child
Machine] tWIHoM&EEZH L E L, ¥7 7 - 7% .
Instead of trying to produce a program

TIER VDO TTN, R FELOREZHAEZ LT to simulate the adult mind, why not
rather try to produce one which

Alan Turing's “Child Machine”

BWT, 2206 F¥T5, 2HI AL THAN simulates the child's? If this were then
o ) subjected to an appropriate course of
AR EBFEOTTN, 2THo5WVWonl=bo NTH education one would obtain the adult

brain.

RAHTLSDE, bhvbhidmtEoa s A7 4 F =
— <> 3 > (constitution) 7 7 v iRy 7 AL LT
WHOLMNR VDT, WANWASLER-ERENHTL 20T,

OAT A K20

WERITY DT 4 —7 7 —="17 (Deep Learning) &5 D%, #&BKEZ N LA
VAT LDNERTHEN) LT, EANICAMITEOREEZa Fr— L TERNE
WoH Z kiR bHDTT,

Fopea B 8 Domp Lo vm g vom dot appin b
B A O N A D L
e B s T el e
oot nd ot o hyer L ece parta
Wl bl e o it facas
LT

Lasensan, )L (2011} From newred networks to desp lesming trcing n on the
Prardns beaia, SRDS: Crosdronds 18)1), 2334

ORAF 4 K21

ToOVnH ZkaERIT, LEAFAR—AT

v 7 A (SpaceX), T AT E—H—A (Tesla

Motors) ., XA /)L (PayPal) # i H Eif7=A — ﬂ Elon Musk S

0y <A 7 6i . |—)\ Iéfl] "EE ﬂi . O o 2: L 7": % Worth reading Superintelligence by Bostrom. We need
10 be super careful with Al, Potentially more dangerous

BRERE D BB D LA Lo Ting, | e

INNRKRERPE Yy 72> THET, ccciosbasecacents alhadle
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O AT A4 K22, 23

High Frequency Trading
CnTwEmasoRiey |

12 five yoors, gh froquasncy tradiag went from 2 riche siraiagy %0 3coouring for Dt
then haf of LS eqeky Wsdes

Distortion due to High Frequency Trading

High-fracuency trading dstorts ol marke!

| T s

WL S ERE
A REE

X

VLS. Bguiben: Hgh Peguescy Narkat Shane 61%
Q0%
T

e
ET
26%
. I
2006 o6 2007 2008

BREANLHBEAEEG IV QERZONb LARWNEWVWS & L2 X T 7 A4 F
VXN =y FTIES0% LWRAT RS T ARERET, REEIALE VI HRKET
ANTHEEOHEZ LTS ACHWES, WE Ins (FF/8) TREIATESL5LLOT
E

EVWHZEEFAMOTA PL—F =B L —FRLTbEoL XKATLTERL T,
IDZEIESsTIT AT vy ~—Fy "7 m s T AETEHTLEIICR
STLEIDOTY, ZOXIBRALEMEN, ALHEDISHICE>»ThlebEsndDT
ERnh BRI TN D,

ORAF A K 24, 25

Dynamic Analysis and Replanning Tool

(DART) is an Al-based decision support system.
The money DART saved offset all funds the
Defense Advanced Research Projects Agency
(DARPA} had funneled into Al research the
previous 30 years,

The Gulif War (1990-1991)

1900 £ 72 5 1991 4 D5 84+ > & % |2, DART (Dynamic Analysis and Replanning Tool)
EWVWIHIBLORHD ELE, Uo3FE<IE, WEREFETALHMEORZENTWVT, Zh
HBIARIZNWANARZLEZFTHARTVDHLIDOTT, WETEIS BWERAKD S TV DHK
RETYd, ERHBAITRE S THWARVDOTTR..., TODART LWV H DX, Al&H &I
oY AT 4 7 A (Logistics) b dT5Y — LD TT, ZINBTITNVWEZARDT
T, BRSO L ZIZDART (. ALHMBEDICHIZE T, 7 AU I OEFEINIZT
7T 4 T BT OB L 30 ERB O ATHFZEOREE (budget) Z 8 % D HiFI 0 H A
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HolmLtWnWHrDOTT, Zhix
“-mbwm
1990 £ DFE T b 1A, z \\
OARAF A R 26, 27 apent -'__mvm-cumn. . \\."w

H S CId & 72 B 7k e
CHDDOTTHN, TAY BT
1L TABE
MAPERICHEm SN TWET,
A7 A4 KDL DART TF, %
DLEEITHEIEINDLON, T
TR = NT T A=A
PRA T 7R ETEDbILTY

Frgese 5 MAcrese ond mibiny Dnkong COmORmng o SEanog kg

AN

__.c’ ——— S
LT I e SR pon MRS, WITC woory s )

=
O &~ D I el T T

. - W0 | ey g g
N T p——
L LR B
x_‘_'u:l WO Capkive tas
T L T T —— L

T, ZNEHDOANTA Y
(Strike) 2dH V| AT AH S
NTWLOTY, WEITEX
TAV A OEFERLEMT, Vo
AAT 47 DEIRHEDIC
% 1% fE A CTRA& By 72 A b
TA4 7 OHWrELTNDHDT
TN, T AT 24 BRI AR L —
YarviE LT =Ty MEK
BYyo Lol bl yaR
NEMNANTHEHEEZICHL T,

N DR L OB O R %
T5X9
V) ODANE-s=bifaxtice s LET L,

OATF A K28

% 5 7g o 7= & %12, High Frequency
Trading O 5l TZF 7= X 5 7e K& EMEN
HEHEMCLL DI ENDIDO TRV D
EVWEBRSINLTVWDLIOTT, TDOLH
I EEHFIC=y 7 AR A R A (Nick
Bostrom) [XfFfF® U A 7 (Existential
Risks) & W9 T EEH WV o TN 5,

W DDIFHEIZAZTWDDTY,

ELS BT AV BEYRERTE (N x 2

Existential Risks

Irwsts Tuwad Sww

LR T R

Bostrom, N. (2002). Existential risks.
Journal of Evolution and Technology, 9(1).




a6 VD MIRAI Archive  N0.2015-010

ALHBEO L2 6T ERIZONT, A FVADT T Y vy VRFEAF T AT 4 — KK
. b7 A Y @ MIRI (Machine Intelligence Research Institute) & = -2 O iff 7840 ik
PALH ER>THH0TY, MFHERTHHIICZE I VI OIS o &2 LMo T
WET, NLHEBEAEREZNET L0 X0 b ANLHMEDHZA X7 FRZn
LT RERELOBRE, WAWARZLEEZNIETIMBENAARTHLHMETT, 20D
RAPBLALEWS NE, AT AT = FRETENEMFELTODHATT,

ORATA K29
Enb U —F « 7P X 22 LTk, Al | Research Agenda 2: The Control problem of Als
EWpiZary ha— T 500805 HERH

0 EF. ATA OB (%2 A < %7 (Ex - -

Machi WL 2 ) 2 TN - DTS Y 3 } o . :
achina) | & W5 S 4EAL XU XA TARM I N7k EX MACHINA A};‘ ‘
BT, FIRITHEO RN THEZOTTR, = e s R

DOMEE Z OB IIH > TWET, —DOnTF
2=V 7« T ANTT, ZOLMEITAIZD
TIN, TOANEA 2 FZEa2—LT, ZTOANR
AN EXBITERWNE S DEZHTT2HFERRLIOTT, TAR—D2OOBREOT —~
ROTT, b —2F, ZNIERZALROTTR, AlOKERFEICLZSE T, £
DBERIEZFH L CTHFERE SR T HL2 0T, BBEEERHLAO LT, TH
LT<—] £oTLELT, AIOLWRREE THEZSHNTNDLEZATKDLD
Tt, ALY —=VETEL2TLESTL LWV O ENVEETT 1,

ANLTHEDOH UADMBEE W) DIETARA M ADLDOME I 2 =7 ¢ Tilkam 4L TV
LZDTT, DEV, ALHRBEZWVWNCEHLTADDL LR TEL0NEWVWIETT, =
NIIRERHET —~D—2E LB -oTnET,

—

OATF A4 K30

TAY T T F T (Isaac Asimov) M
oAy PTHE=JFA) 2 LELE, 2
AT SN TV AR WEER O T A,

Asimov’s three laws of robotics

1A ROBOT MAY NOY INJURE A MUMAN BEING ON, THROUGHM INACTION,

:O)Eﬁ/ﬁ\[“i\ r:@ct 5 W_/I/‘_‘/l/’ﬂﬁ LTTWw ALLOW A MUMAN BEING TO COMK TO MARM,
2o A MOROT MUY GICY ANY ORDKIRE GIVIN TO IF Y MUMARN BRIN S,
b %E& LTL=E 5 | L 5 {ﬂ’f? E T EXCEPT WHERE SUCH ORDERS WOULD CONIMLICT WITH THE FIRST LAW,
A RCHOT MUNT PROTECT ITh OWN KXISTENCE AS LONG A% SUCH
6i%b TN B D ’(“ﬁ‘o FLUETD @?’fﬁ D 77 PROTECTION DOES NOT CONFLICT WITH THE FIRST OR SECOND LAW.

~ASMOV'S THREZ LAWS o RoBomcs

NT, ZO=FHITr Ry MIEH<DOTT
L BEICHE D LS R ERETTIO
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SRAITIE D E< 0 nEFNEL D,
TVW50TY,

ORT A F 31, 32, 33, 34
AlD Ty b —E 7m0~ A8 L <

T, FEHARFBICER= L TUERWTT
2, RA kv LD [Superintelligencel &
WORICHTLS 208 ELTE, £77
V7
> (Sovereign) EWH L DOBRHDH, F T
Il D DI NSRS RV &2 5§
ToHEENIIRTLIEAZHLTIND,
V==, AMRRIENZ AT 2T
LiENnNEFEITLTIND, YTV L
WO DI, SERICANTHERIC S BT
THEWVWHZELETT, 220 NnbL T,
FIZINNEY—=—F L TY T Y
ENTHRENE( L E X, e L
Yar ke — T LH50NENIMEND
DEFT, AR b LAFTEHEFEEROTTR,
% @ [ Superintelligencel] & 9 KD 720
T, F0ar bo— LRBEICHOWTEEM
2T 7 = AN BT e b TV ET,
WET,

)L (Oracle). ¥—=— (Genie) .

IO EERTEDIZTVETZO=RANTH

No.2015-010

Castes of Artificial Intelligence

Oracle

Genie

Bastrom, N, {2014}, Superintelgence: Paths, dangers, strategles,
Ouford University Press,

Tabde 10 Contned s

Caynrdvyp

R

Noing The wniomn b condiund o mmh o iy D0 1 oo o0t e morn ol orkd omly

wethah e h soowe reriod peeaporvrnd chsasd Bncampascm pdonkoal aed
Ieharmtne s covs remert rethobs

bewdre O e e L L R T L T

sethah L L o e T T
B R e L L T P
Copeay a sdeo 8 very brguetan peast Ly ban e dal mradves e
cEnahTateas

awing COpara e arv ioguennd 08 108 B re g bl mios of B amn o s ol e
APt by brwemial peocensos.

Trgm e B WAl aw vt e e R e T

¢
254 3 Fecd snan sbads Srevi e Oana H Gad getam iy w Soaxcwd

Bostrom, N. (2014). Superintelligence: Paths, dangers,
strategies. Oxfard University Press.

b LD 5 51%, ZEWEETiE e -

Moaaation

sellerton

Trrect The spetem s enchrond with sere

specification  dhowctly paceied mativation oot
which rgght! e coenegranindivt or
Lorodue Faloniing & set of redes,

Dorstiity  Awetivntione sviorn o desigaed 0
weverely Lot Dhe soope of (he agent's
serketioom sl sctivitive

et Badiroct pommantiity coud Livolve

narraativdy e bund ar cotmaguerdlal i

pemegien leat i bt guasdonl bey 2
relbance o0 an lndeoct appreadh to
spectfyinng U rvdes D0l ww b e
Todbrwnd or the valuss that am to e
arvand

Augreeamoes Coe starts vith 3 systens ot alresdy
too sadotartially s oo
hetrevol et mativeriens, and
PRAAROo i cog it capesttes
wrake it spermicligest,

Bostrom, N, (2014), Superintelligence: Paths, dangers,
strategies. Oxford University Press.

i

Faue & Contrcl o hawnd wth Ngher bndd baem mbewning tha ridee of bower bl
bgwm whow they mih b bune conirel The sptem 1 b parthoned o) s basd, and

the lgen belem Brm o commphite cpmationdd caniid spiion

Brooks, R A, |19856). A robust layered control system for 3 mabde
robot. Robotics and Automation, IEEE Journal of, 2(1), 14-23,
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ORAF A K 35

AL Al D # 52 (ethics) & WD BF%ESy
BhadbbH, CHETOFIE, Al =3 b — LR
BMTT mELITEI NS 2o & Google
NHEBGESEZFIE L TV T, ZHTMEE W<
AARIZHBASTL b5, 0L X ITMBEMENBFIC
HYVFET, DRV TWEIE L TIiE, FHHAES
ST EZIZHOERERONE NI Z DY F
T, HEHEA =D =200, Y7 b7 OO, TNELZZICESTND A
DI,

Research Agenda 3: Al ethics

Google driverless car

ORAT A F 36
The Trolley problem
e e - .‘-N-
=
~( '}
G,
. e Ay S . Hausey M Cuihwan F_Young
% ¢ S Saaah Swate &4 — Lo g aing An A, B WShhat,)
)") . - - 12007), A dhseciationbetwesn
- r marsl jedgmnems ard
~ i eations M & \aspuage
. JMiL 123
) |
i ’

ZTNETTIERLS T, o2k br Y — (Trolley) M E WS LbORHDHLOTT, Zh
X~ A v - 7 (Michael J. Sandel) 7% [Justice] OFERKOFH 1 FDHTHHHL T
WHDTTN, [ obFERTDDICHOFEKEZREZ TN o7 & X2,
EOWVS EHETRICEBR T RE ), Lz, BBEBERAE> TN L&, 7&
LBRROH L TERZ, FELERI DB T L —F20T72b, BAND KL fmH
DA 7 BERLT, ZHHEICRS TWEADIEI BRIV EZLTHERI LD D,
WERELSNORTNDLIZLEDNTVARRL, FELOMERI LDIZAT L —F
AT HRENLE SN E VD MEMEN . BEEREICIIEENICHY T, ZnEif
T HIen, BELELEZONET,

10
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OAF A K37

O OBEELRMEIT, [Coherent
Extrapolated Volition] &\ 95 Z & TF, =
J#—+3 K= 7 2% — (Eliezer Yudkowsky) choices and the actions humans would
collectively take if “we knew more, thought

CWIHOIAREBELTCWVWET, I R TRF faster, were more the people we wished we
were, and had grown up closer together.”

Coherent Extrapolated Volition

—IX MIRLIZWZ 7Y —F v ZADWFRHE 2
DTFH, BHLBVATT, £ERHE. | voltion The Singulariylnstitute, San Francisco
WS ARBERICHT BRI T e | P
FOfE@wmEZR LV, ZNLT 20/ H D,
THTH ES AN TEZRI] & ALICEXLIZELET, E2AD, ALITAICHE AT
EUROB#wWNAA-STNLHIZ EEZHMoTWHELET, 22T 5 LM ESADIER
(instruction) (&, IEMZEIL] EWH 2 EROTT R, FAEIOM ESIADEKIX,
(A Y FOBWAIA->TWDOIHEZMN] & W) Z&TT, b ALIE, FA LD
FEEZRDIEI> NI, S0, MESARYA VYEY FORmA 7L E
YETLHZET REPRETLINLLNETAL, THLAIFEZIETEXT, 20
NFE, HEEIZHTHTDITFATEY RORBWRERVIZNWEFT o TWLHITE, 1TAe )
EROERWIEI NI NDE] LI LZAETHB T2 bLAERAL, DL X
HADEHSIZHEmPAH->TH, HBATEMERD VWS 2 bdHDHDTT,

ZOWIHINEHDOaA VI T 4 TIRRXARNT Y K77 47 A | (the Best and the Brightest)
DOEVE = £ 7= B X (Volition) 7% Coherent Extrapolated Volition & W H & TY, 7= & %
FLEEIANEINBEFEZ R IELI L TWLITE, ZNEHL2EOET LD G
ETCHADEMMLZRRED T DIZHLEZLNI Yy 7 TLTND LR RNTT D,
L)L, BAEIIZENDRRALN TR TIATARNOD——FTRXRTOT —F%HED
e ExD0ATT 4~ 2 (optimum) 2 F a A R7eOnEHIEWD Z EIERIMETT, £
DEIBREEZFEETLIZLETILURY—RAIZEHLLY VI LORZ 0E
T7,

ORAZ A K 38
Common
B Z DR R B H & 2L TEDxTokyo T [Sense
it g Neurotypical
FEHFELIZOTTN, NESADFHEHO & =12, B
TEBEANY R T A0SO TRV T :
Saka LE L, MUIE AT Cold B B ICIE W & punsill)
WO HORELRH D EBRO L ZIZEHWEZDOTT
N, =a—8v7 4 4/ (Neurotypical) 72 Nk, & e

(specific)

11
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HoMEW) LRHENEFT, BRENFERDOTT, 72U 7 X (ambiguous) 722 &
DAFERDOTT N, U7 EGBEO NI 2 &3 & T,

ORATF A4 39, 254 F 40

Common
Sense

{ambiguous)
~ Neurotypical

AR Artificial o ¢ Human brain
Savants| |ntelligence /| LA
c I (¢ =

Fsﬂ:;:;?;ed “neurotypical” W

COIFATHBEIL, MOBENDLWI ERA—NR—= e HF T 7 DL REZANRHLD
T3, ANLHBEORIIZ, AMOo=a2—m 7 4 EALVRTARY 2 — a3 D/RRELE
IMBD TOHF——A= /= FT 7 VRZARY 2= arORNTIY X277 VT
4 ML ELTWVWD, TN ANLTHROPEEN RS TT,

MIT AT 4 7 7RO REOFHEER-SAIZ, HDLIICEFE 10 AFGEXLT, £
MWL T3 HHEEK S —L27 LA Lk T, RRHETICTLA LTHE2Z6 L0
DTT, TOHWVWEIZI0 AFDOEYF 2L X EXMAL TEXTWEH LWNWTT, (FRkHE
—IAE, oD Z I N2 FERER T WISV Ty VRIS D, Ll 72
Bl E WO D, a v Pa— 4D TV L XbdTEHW, 2y Ea—% L) DI,
— OO RBEIZ 1,000 FF[E & 2> 10,000 FFfE 28 e L TEPTE 50T, 2R THE RV
LXHbEDRNL, D2 L bbb R0,

OAZ A K41

EWVD LT AL EWV I DIE, ANHBRRTT &
FHL A= e YT LN DL TF, 2 The busy child scenario
WAl ORES B EEMELH Y 9, ZIITEIRS The “busy child” is essentially a vivid

narrative description of a “hard take-off”

NTWVWETH, VAL X RNTy W) AD in which the first self-aware human level
. . Al immediately explodes past the level of
N ¥E B R ) - ISRPY)
P THaE AMEECE IS LTtk o % W (Our Final human intelligence and escapes out into
Invention) ] W5 KD RINT, Al D<A—V F U the world.

— SN o ae R . Barrat, J. (2013). Our final invention: Artificial
THAWEABLTC [EY—=F ALK v F U A intelligence and the end of the human era, Macmillan.

(The busy child scenario) | & WWE L=, WO b
HEIZENEREDPZLTVDLNIDZSINFELDODLITZLE NS ZLTY, AlZ/N—Y
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FTUVT 4 LTHDLE, AN —=YF VT o Lb o TR,

OAF A K 42, 43

Personalities

Busy child personality

2eEZ2E WEY T IR IREODH LTS Z DRy sN— (Pepper) 72 EHE D2
DTTN, —ODOZEIZEPF LT Yy IR EHT OO TTR, =Y
VT4 L WORENSLMERD 5,

OAT A F 44

- | O ewten |

' Bng omns, onageaad mteben sl Cratve and cpes 3 ;
| e —n

4- !
Bemg cogertsnd ryvemute, owet sl sthevernere
pewwndd and Sroereath

Bong Vb wderav wrediw Vaveny beul
-

Lo T

Corvsimennromn

B uing 0vageg Uhetun cibdn ndeopym
L

Neviaran

L R e e ]

Digman, |. M. |1990}. Personality structure: Emergence of the five-
factor model. Annual review of psychology, 41(1), 417440,

NR=VF VT L F LEETEESNTVWT AT ROLONRE Yy 77 747 TT,
MR D 5 3FE L LT, Bl (Openness) | i 3%/ (Conscientiousness) |, 7} 7] 4 (Extraversion) |
WhiitE (Agreeableness) . f#RAEMIA] (Neuroticism) A&V 9, ZALITWWIIEE 9 I
HAETH, DHEFELEDHDEIEFOFHEZNT T, ZOSERERNEBELRBERILE L VWS Z

13
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LEEVWTWET, ZOXIOREALL, ALIZEDLOD THRWAA—YF I F DL Ik
EHLTWDHIZTELRNWENWZDLDTT,

ORAT A F 45
CrdbAKITEI TEDONENS & F
7¢H @D 1E [Group socialization theoryl T Z 4Li%

o Group socialization theory of
Va7 4 AU v F U Z (Judith Rich Harris) personality development.

EWVIO A9 FIZENTNET, 2O ANIFT
V=V ADOWRERDODTTN, THTT A
ALEFEREEZ Lo TVET, BBAMERKICE
A BT 0% &\ O B J i e C AR I

S T2 AT 4 —T ¥ B — (Steven Arthur Pinker) & Z D% % = o N 4 — A (endorse)
LTWSDTT,

ORAF A K 46, 47

influence s always socklization within the group contest. ~50 % of variability explained by group socialization

other than home and parents (shared environment)

.

~ U B
o —

4
Vartaser sliribased
Ao shared con brveanent

Harrs, ). R. [2010). No two alike: Human nature and

Harrs, ), B (L3961 Where is the chikd's envbonment? A group socalisson theory human individuality, WW Norton & Company.
of S lopmare Prpcholagieal redew 10003 428

FELRHEZWITNANASRANICHENT, ZORNTNASWNWAREEZZIT T, X
RO TAGONR=YF VT4 EEE LTI ETALTT, ErbBETIZLD
NUYEU?4(mmmw)ﬁ\Ewkwﬁm<6w@:&ﬁﬂ%hfwéwf?ﬁ\
ZORNTRERBEORE T, Bl o774 LGBl TcElndn
DTEMANY ZADWETHONr> TWET,

14
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ORAF A K 48

ORI BN b TENPRESHEDORNTHEEATE
TonRX—=VF VT 4 OB L TALIZ— DDV E The narrowness of Al
BIRICE T T 52 & THET S,

Vs.

the robustness of personality.

OAF A F 49
VH—=F TV F4TH, A7 V= Research agenda 4:
. _ How to quantitatively measure personalit
LA, MY ARV 1Q F A R BTN A TR A

725 THl% (quantify) Z &R TEHEWNWH Z &
o TWETN, "=V F VT4 DAY ¥ —
FbOTF I BHAROTT, KiFLory s
74T b EBMRETLNAR S T T,
ANLHW Rz —V = MR PAF T
W, ROT, WEBZLIMFZEL RTINS
RVDE, RN=YF VT A DAYy =L, EOXIITERBNIZERTELDO0E NI Z
LIEER S DT,

e 2BFEY—F ¥ AL RFEVoTH, THTHIGFHMICTERS T, EH0nHHER
MDD ZDNIFIAN=YF VT 4 BN ART P T A L0 NnEn) Ztha e
TUALESNTEBALWVZDEIICLTBL, £9T2D¢, 2HnH=—Y = b
DORABIZTILKET L EENET,

JeH. TEDxTokyo D & XY 7 MAR U DZ V=T T —THRNT, #oiETE—
v a v (emotion) Z ALIZA VTV AL RLTWHEIZL—ALTWVWHDOTY, MW
NIZE,.ZD7 L—AF, FoTCZE—va vDOETNARATROVATLENDL, LEHIL,
CELEETIVWTHTIRAEFTHIOTT L, LEENS ) [m®—varaRiELRE) 72
ATHEDETHZTABLNNWEZATT IR, (o) BEVWRELEITT L, 107 VY=
YARZOWTHE, BRBEBEOFEITLENVWI L TTFa -V v v o= N—F U T
4 — (universality) ZEFETELDTTN, TEFE—Ta Vo> TIWVWETARZELZ L H
DEEALNDL,

ML ZZ, AITHELEZE—va v OERERTETHRNEWNWI ZEIZHRDLDT
T, T AR/ EZ S E<IHET AINDHDLLEVH 7 L —2F LV TT L, i 100 5
HY L HWVWOFEZFFMBEAK CRENLMT NIV, BELEZEB L TVWD AILRR Y D
HEVN) T L—LF, Fol T ATY, £H X LB M TREAE S

15
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—VF VT ANEIKERESINL TV 2WVWDTT, ZZ2E2ERLELS TEWT RO TY W
—F T HNERH S,

OAT A K50

Q7 AR EIE, BRIVDODEROEBNZW>TWVWLHEWVWH Z LD TT, DE D,
IQ7ANETHEXIZ, MESAZANE, 1Q
TAMELT200 %82 THERATREL Wb
S5LWVWTT, THIZWVEEHICHL »2EETT A, Typical Intellectual Engagement (TIE)
(%) IQ 7 A hZLTW5S 10 4/IEX, T
TEEKVETFTERICEF L T vy RICTT
HEWHZLEAEIRRE LT, FROKEAER EITIQ
TANETDHOTT, 205~ F 2~ A (maximam)
BT f—~ AR DTT,

W=V F VT 1L IDIL, 74 BN (typical) RN T +—~< AT, Wi EZ AN
FoNKIQARESTH, A=A T LY FRETE L NEERHBE LT, FEH
LLTONRT 3= VAR F I LATERSTCTAEDNLVTHDLIAREENRNSH LD T,
DED M ESAL L TUTRAN R T7 4 =< AT, ZZIWCIQTAMER=YFY
T A DREIRENDR DL > T v v 7 A —DODZLICEPLTIQT A FEHD L)
BRATETAEINBNRT =< A LOTNN—=VF VT 4 bW0IEZFREALEL
LR LW Z LT,

ORAZA K51
ZIHWH L ZAND TIE (Typical Intellectual
Engagement) &\ 95 K522 & bHTET, £ &%
EWEMICHEADRES TH, Lo S WIZZTDOART
AU —+ XA A (daily basis) T 47— Ak
(engagement) %70 &\ 5 X 5 72 2 & & FH{S B, | o

Ability tests: Measures of maximal performance.,

Personality tests: Measures of typical performance.

16
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OAF A K 52, 53

Maximum performance Typical performance

Al Humans
Maximum Intermediate
performance Performance
Narrow range of Wide range of
Personality personality

XA T F—2 AL, 2 a—H
PZT D2 ENRBVNG, TobERLTND
W, THWo XD TAMEWD OIX, HHEATE
TLHDOT, ZOBWEEEI ORI MHNEER

ORAF A4 K 54

SHIZ, RWATATAEY, hxbolt A
W, WEHEDEKRMNRY, T F—F7 LR
HLDTTNE, NaboTWnHEWH Z &k
FolBEWRN2NTT LR, ZnEFRUELD
HHEREHNE VW IO b arEa—ZIZ3Eh
EEWLALERBZNTT IR, 2O L5 ek
LHBTREAREALED DD D =53 E
ANELEATDIFHIITE T AT 77— TW
<, B LEbZEI>TT LA,

ZTOLETICARIZ, BZOLLESEWVWI L,
t v 3 (obsession) THEEXTXZALLLLE
Ao TEWE 2y, T EBOEGE THIAL7Z & Do

17

WIEMWTWET, aryEa—XiF, &
DT, fBEHLLARAVWL, XALE LA
DIBRNTT A ERNVRANT = A%
AV MDD ENWH)ZETT,

The load of intelligence is being transferred
from the humans to artificial intelligence
— ——

Imege Counesy of Sluttersiock

so that humans can unleash even more
capacity for emotion.

e 2ERKRATBENEWY Z L2 AT
R7RWVNTT . fEICWVW D L, mHKIZ
AW T D72 Lo,
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OAF A K 55, 56

Research Agenda 5: Division of
A labor between Als and humans.

Personality

Al

-

Al

Artificial intelligences provide new group socialization
contexts for personality developments.

ZOBEELWI ATy va VBEARALEERB RS RDIES ) ETFRENLDT
Fo e ARE LW RHARDOARKRMEIZM ) NLHGEZ IR TFSAN O o THET,
b, ENLAOEFZE ANHAHTORRETT, AIRDAMZHD LI/l &
. ANRIBRED LSRN =YF VT 42 RREENTIVONE, BLLIZhrbY
P—=F -T2 HFELTKETT, TRV —F - TV ¥5TT, Zhixbo
T IR A P T,

72 & 2 1E Google D AENERE I — 23 b 5 & X112, FA S Google ® HENEIKH (T 724
HEVIATVarbdho0RTNESL, BXOLAMETZILEAEST )b ro
ERATIT L L T2 &Lt &7 FuntoDrive 22726 [H 1o LIS
AHl RNl ERbDLHERIOTT, NLHMEDORE & AMORENTED L HITH
BT HIONE VD HIRENRETT,

2E2IE, WETF2ATEHT AT TN —RNIARB T2 R >TLESTZDT, HL
WF 2 ARERINT, AHP I Ea—F 2Rl oF =224 L bi7bR
TWET, avyta—% T A7 v K+ Fx X (Computer assisted chess) 7272 5T
LWEEEE, AFRT_XTE2T20TERS T, H5BREAIOT VA M2 TED X
IO ZRETELNEWVWI LI RILETT, ZOMESTHIZINANLOEAIRLZ L
DTRINLDDOTT,

(\‘P

(B

18
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OAF A K 57, 58

Frage Counedy of Sraenioet

Multiple intelligences (Gardner 1983 )

Spearman’s g factor.

™D — K« Jj— KJF— (Howard Gardner) N~ /VF /b« 4 7 Y T = A (Multiple
intelligences) &E\WVo TWT, 2O FOFGEIF— K E—TABNHFEROTT, THMEIZLET
HY, HLZLEI/ETLHOZEIEFRIEND D, b AT, BAREST
HATRIN] LW KO RFEENFE RO TTRA, LaL, ZHXFEMMRNe ¥ b

7 v (doubtful) 72 b D TH, AT~ D g NI,
DIBEHN T 2RSS D L5 T LD T, HatFICY
YABTNRB T, B LOTT L, oW

OAZA K59

FTZTT =T 4743 %NV XxTN AT
¥ = A (Artificial General Intelligence) & V9 & DA
HTL 20T, 2B EVWITOMHET V= ¥ TT,
PWHANLZHERTZNRbDONTE L, AL Z
NEB{ELTRES ZNEEFATLVWRIEBTEL
e RoTWEEZXD, ZDOLEIZ, 1Tl
T ART 4 A2k (embodiment) DHLERDNE H
MPFFE SN D& Z L TT,

FDOEIRWNANAREIDHET]
S, wILTFTI ATV

IHDTIEZR W &,

Artificial General Intelligence

ORAZ A F 60

AT 4 —T + 7 A=T v 7 (Stephen Gary
Wozniak) &\ 5 Apple ® =2 7 7 7 > & — (Co-founder)
DIAD Ta—e—- X% 27« ZZ7 (Coffee
making task) ] £\ T EEFRERLTNDHDOTT, =
MERIThEn s L ELS P ESAD THEITIT-
T, MmbESADEDICa—t—%225 5D TT,

Research Agenda 6: Embodiment
and Artificial General Intelligence?
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CTHIERFPRAEICEECEHNTTIKBHLLAVDOTTR  [EOETIEa—t —%
EOANET ] LEHSEVA0NARANTRHLIOTT L, 2—E —HORFIZON
Th, BEBEIZCANTND EN, WAWART—ANH DL, MEHEFTHIANE D,
SNDORNTEBTHS L2, TbEba—bt—ZERVABND, AFXZ =Ny T R
DELIZHLDOT, B TIEHEa—t =22 bR TAZATHSTL DL WNI K H 7R
ANbWNDDOTT,

ZIONITRTOT—AIZBWNWT, a—bt—%22<{ 5L WVWHIXA7 % NLHRENTE
LZOMMEIMDENIZEIF, ZURT A AV NOFEBEEL TS, THNEERA T
2— (issue) ZEWIDIE, T—T 474XV P23 TN ATV Pz AITE
WT, HERERBLEBRDONE D NEWVIMREBRDODLEATND &V Z & TT,

ORA T4 F 61

X o, B OBRKTH DLW TH DB DO
KA Vo SNBNTENT, A TAREOFZEICcH | Conclusion.
T, WL ODBIRBIC N THBEMIEDOT ¥ = v Xk
FELE L7, BEARMICEIL, ALIZAMOME 2%
LN L TRLTNS L RELCVET. oF Human robustness in personality.
DLALEVS DR, A== - F T 7 ThH D, Several research agenda proposed.
WolE ) TARB O R A R A (robustness) (3.
BHEEZEDR—=YTFT U T 4 DIEI D, T2 2iF
AT 4 —T + ¥ a T X (SteveJobs) D/X—=YFVUF oD, TIKEFLLWE
EWBHDLNSIEI T, ABAT 4 =T RINEREZS I L. 207 YA, TAR
I HBIEVRERELSTERR ST LXOHTE T FarrFaricidnd,
7 v 7 (Apple) ICZEDANDRHET DL, AT 4 =7 - P a T ANBAUROET [ AL
. BESLWT AT T 2B0oWZARTE] EEH, TOANRRAT 4 —TILE -1
BEREZADOEBEZTHLIDDEIICEVNESELLTND, ZARDEWVWANLE 572D TT 1,
ZOWVWIAT 4 =T« PaTdADNR=YFT VT4 LWVIDIE, RABRD), ATOEE
BTN T T —F TEELLKHAATERVDOT, ZZE2HILGHMLT X7 R—2 L
(anecdotal) Z2FE TIER<, D XS ICERL - MEMT L0V EER) Y —FOF ¥
LU VREERWET, 2950V RENLNONDY Y —F - TV X ERELEL
7=

HARTH ALHRBEDHIEZ DL DIZT TR, ANLAGEE AL OB b
B A R FEDODEDYIZONT, WANWARZILETHMLERD DL LB-T, &
IORBEZOLI RS LB ICLELE, BETT,

Al is successful by being narrow.
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“H@HV NI TINELLE, ENTITEMZREEH D 7 5,
AR@OANLHBOBFFH/RE ZAIZH-> T, ANEOMENLBEML DT IZHDH LV D
., bV EX VxSV ELTT, MERZEIEX, X—=YFT VT &2 ANLHET
EXDEBMEMRTDEENH D EBWE LT,

MEH & A %27 a3 (induction) &7 X7 23 (deduction) & W9 b DB H - T,
7 FrY— (analogy) &7 7 X 27 =2 (abduction) Dz EHEEX E L7, LR E N
EWMBEDNIETZEI VI BDILBIECTT A F I vavbnTyryarindbold,
HIROREE NPT a—Y v T~ rElin, 2202 2ATTES, LT HICH
FEEHZED, RALTZY L0 HBEROTT, BERROANEZZ-HOZ L3 L b
NhH, PnEs7Fal—"7r 787 varadid, ixEd2nkoskboT, ¥
IMERBRLOTT, BERBOPER{RLL TWT, 2BV RDNLLRWVIZHE b6
TRRIICORPB S TNDEIICHRD NI ETRDOTT,

ST EL VAR MBI 572 /NTF T 1 7~ (paradigma) & ¥ ¥ 7 < (syntagma)
Wb ET, o<k, BHRSORATHR RO AN CE HMHAQRFHETT, L
ML, NIT 47~ bDE, FATALRERL ORI ATHNT, o< BEKER
WDIIZWET D& BRT D, £2o50IBDIIR-TWDL, A ¥ 7 vary, THY
YarOINTNEREOTNDEIBRLONLHBHTHEZALNIDNR, Eo&FDN
STWEEIICAMBRbD LB LTVD DT,

I, TOXIBRERTIH [ F 2T VT 0 Tkl T30 E 20 RERAEK T,
NLTHRRWZRIEO XS RATHAURERITEER S OTTR, s TBWNWT, v
X¥a2aTZ U742 0RTHE0I0F, MIESFO ZAICHTEOANLLLEN THRAICHERZ
HBZTER0won] o ZELERELCEIROEIZEZTLE I,

s, oI EY THNNEESsTNT, MASADE->TNLZ EiTbhd
OTT N, TNLHBBIZEBIT 53—V F U T 1 OWFFE] 72 A CTEhiX, BEESR O A2 HEE
FOEATLTHRWDD, RIFEDT T H I a AT, P62 EETob
HIFH2L VI, bOT I MBI RF®EEEATND, Rl TREETHIICL DL T
FERBICIET DN TLEI E—FEZH LT, A TZTHIEIW, B0y &,
RENEVONENDOPDONLR2NDETAES, —BIWENRHES AR Ty
ERFFICE-TLE S, 20X 92 LT, HBROE L ATEIHELWWEZADRD D,
ENTNAN=YF VT 4 R ELFETLNLTHMEDRINTT LHENI DN,

ANLHBEDRNIN—=YFT I T4 OXIRbDITEATARY, X=YF VT 72L&
MERRMETE L P RERbOOEKGE—RETHY R LHEHRTHLLDERL D LT
e, HMEBERNRbDOTZEI VNS bDEToHLHLIFTH LWV HMiIZsTLE D, Xk
RENEMFIL, ENPHEOIVNIZLEFToTWRIZHENDET, BE RO NI,
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FATALBEMBL TOWRWNNLZE I NIFEIZR > TWVWD, A HDNTIEE S BbhE+
PR

HA@UIZHETL VWO TTN, IRX=YF I T 4IZONTIE-»TEIT)] &nWHZ &TT
Mo EEMIRA T ¥ —ITWEIZL WS T L TL X I D,
AR@ZARZEIFRNTT L, AT 5 LT, AMBRBHLANEZ AT, 4
YEIvay, THEI Y arORIHREE L PERMARBEN VO X5 b 0N
ZOoTWDHILHEITLHDMNENS ZLICEATHAFX 7+ Y v 2 (metaphoric) 7RET
NRERH S TED EEWET,

HARA@ENWI ZLF, AT VTV ADAY Yy —DHEEEEFSTELEIVWEAIAN
S0l LNTEEGDEATY Y- nH L TTrhA, bL, TH5VIHDORH
HETHIE, AVY—LWIEFENHRRUTS DR NEWNS Z LTI h,

AK@ATY Y —LWNIHIFVHERRICS DRV ENI N, AV —LEoBEMICZ b
Moy 7~ DOEICHKEAILEDNTLE D,

EAR@AT T =R DOMNLIRICTHRD X FVIR DD L RWIT E T Licnbi
THNIEZ S Fh,

BRX@AY Y —DHAIRATT 2, TNETHEAT Y —LWVH T LEDBINALITHT
WDDTTN, TOAT Y —DOHAIL, MBS0 bR AV EHMNREHDLDTT X,
RA@KRIT, IS5 ERA EiL, Thappiness] Google Scholar TR ...,
BRO@ZINETHRTE L, SNAICAT Yy —LWNIHIZLEBo LoD DTT N,
(ZnzboAi bW WVELLEI] EWVWHT ELE, HEZEEWET LD, B(LD
EEOHRAIT..

EARGIEL DB NSO TNDHZ ETIERLST, VP —F - aIa=7 4D TIEL, ERIZ
FEFM TR, ZEXIE TRA L PATF—=A TN DTT A EMNT, ZOHE
BRMEZ L7207 7a—FTY, ZREFIESBLTNDL VNI LD, a3 2=
TATEHEDOIIICLTWD LS ZETT, BiZRIIHhE Wb s, BALEZRWN
T7,

BR@ZINITZ=N"—H L7t DT/ DD TT N,

RA@DNY W A,

BXK@®@-SEV, KR EMN, £O50VI bDITED LI RFHEICR LD EVD T L TT,
EA@EI DT LLEI D, HE—2WVWx5Z EiE, FBFMEzIET LA, L
. S0 XD TT NI 5DIHLTERSBWVWTLEL, SH—FL LT,
BXK@®@~A1 T A,

ARG~ AT A, FAPFMESNTBBEEHENLLIMEB N H DLV Z&iTbho
TWHDTT, THIWVWIERICED &, FBMRFME VS DI,
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BRXO@ZDFliE WO DX, ZZ0bRIEEORFEIZBNTLLEKRR VWD TT L,
EA@EIWVWI Z b LEYA, —BEWICEABFOaI2=T 11, ZThETE
DEHIITLTERLENSZLTT, F<b, b&bEEIWHELLTWOTT N, W
BT DHEAE N, RICER S TVWDIONEND ZE EIFENET,
BRO®E/THLVI N, KETHEVSTHIVDOTETR, RIChEKELT DL
xD...,
EAGLNTWVWIRLIE, AHOMDORNTAY Y —ICHYTHEEBNHLDIEA S &
WO ZETIEH,TANHDOIMDH D DIEEZHTND] NI FNHITWHITAWEE
BICHR LT Wb LLER A, MIEBIE KD, UIRKFES L D BREKRTETH S
LB L2LZDOTHONIE, ZRIEZEDOLEBYTT LI Z EnbLAEREA,
BX@®bid, BMHEMELV BEBNICAICEST LR TELL2Rb0%E, WEDTI
WX LTTLH2RETHDLHEWVWHIZ L ERINANTWNDHDOTT L,

AR LNDHBATEDLLIRLDONHDIEIBERNEZSLH &) Z LT,
BROEMNAERIZE S OIX, £HVW O OIEFEM.... THEREETT o006, £
brwne, MEEFEPNETICEL ETF20E006, 5SFELTEINEW DM & W
YD THNIE, TRIFENTEINTLE Y, ITEWI DX, A% 505 RPWAR D7)
5, YrFaT U T4NTETH, TR TSEHRETETCLES> Y F=2T V7 40
H L,

b —DRMARDOTTN, ITEWI X, YorXaT VT 4DFENRHEZEEIT, &
VX 2T VT4 EVSTVDIEIRIEEFRIIHOEETHD, TOERE VD L XD,
K E WD b DORBY T, L& ZIFAMTHoTzE Lizn, AEDOKD 72 3 I 1L RE[H
EWVNIBDONTIETEHRZENTASTWVLEDTT IR, TIORNZEIWILDRH D &
L7eb, ZRIEAMOMSEMICOL ONTEREMO S 2T LEZ T RNOTT L,
ENHLEN>TIFAL DICHBRTEDLIHRITRDLDONE D M,

EAR@EI DT LLEID, HEroEBZIHTIEIN,

BROIT ZzME{LTHLE W) L &XIT..., REFBIRAL TWVWDLIDOTTR, bxr oL ERM
BHEATLENE L,
EAGMBEREITZITIEDIZDOT, brobEZEx IR TLEEY, HLWHERDT,
CRKOWEDBRODOFHIZEMDH 2D TH A, FirDAMmORIE L 2> Al ORIEIL, 1bit &
WODIE, Y7 R 27 TR TWNDHRERADAY x—THLIWNWEIRKANBT DAL
EVHBEMHRICZ VAT A AL FT LI DT, it BE S WO ME R AT LT
DL BLNDEZDN, ZURT 4 AV M, TRETOERELZ L IZEDLDIC, < b
WORESTEDLLVOEESTEDOLLVDOZF AT =N NI, 1FAE HITH
SRV EWNT 7R,
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ZHERATHIWE LEEL, AmoEJEIL, FENGEIPRER ST DI > T
LEI, THOTHEHARVEWVWI EZABNEMOEIT, HEOILFEKIENEMIC ST Y
YarTERVWILEDORRKRDO 2R o TS, TURT A AV NTEZDL I ENKHE
T, B>, T v h=A4 +« X< 4 (Anthonio Damasio) D9 L H 2. HEMELRH 5
CHFEBRWATETCLEY), BASADEI XSO, T—TFT 47 4%V =xT ) -
ATV V2 ATENR, TOLELCHLLZVRT A AV FEEZTEL, Al B &8
WEHODT, 95 LEEBREMIZ.... bodMinbo TR,

SoZTDAY Yy —HAL, WHMRLDOTHMNGEZOLNT, K526 T, ¥F~v¥
FAHRERTHEROWNTEDL, ZH2THLEIC, BUOTEMIRLDITRD DT,
ZOEEL2FBOLY X2 VT ABEBBIC— RIS~ rF2F V7 41EB
KW KO ICHBICIRVEIANLTCLEI Lo LALWTE, =R T 1 A
PRLEEEETE, WHBIBABBIZR LD TIE RV LEE S,

b BEZRLS TEHWT RO, RIZB IbitZX2TVWLIhEEH> taxbhivbi
7V =L TWD IR EL, ULolEZE ) Ty, THRRERDI1EE . 1bit %
KR DLV EEDRLBEIZR > TET, TNEZEZX DI ENAEYORIEROME & F 1
DT, b, BRATHLERZHEZH2DIT LR T, HBOAFKFEDHTOH DHFE
DEZRALF—RELPHEZ 2N OAEMPOLIHFEOEICHBLLILEEZEX LMD T,
FRITPEOFETIE RV, TN bENEE X R TEWIT R WRERZZ & RITEWE T,

B IT EDALEN NS TH, 28260 SF OFETIH AR T, MECZORMEEH L
FOEHE-oT, EBRAEZLBDTERZD, THEEIBITRXLFRELN, b0

B3,

RGN IRATnEWND & F ¥ — /L X~y |k (Charles Bennett) 73 F - 72 [ The

thermodynamics of computation] 72 EDFEN & Z N TR I N2 T IE W IT 7220,
CROENDLEZINIFMAIZETLBZIDE 220,
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