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The Development of Simulating Machine 
for the Projection of an Uncertain Future 

We have been developing a new kind of software (eYosoku) for 

the projection of an uncertain future. We start from the view point 

that current economic theory and projection methods are based on the 

implicit assumption of global stability. We discard this assumption and 

develop a new kind of simulating machine hased on the assumption that 

nothing is clear about the future. We employ IA (Intelligence Amplifier) 
method to develop this software . 
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a'te'.iE�m'.iE9 0 0 L iJ' L-IRJtjf.;Jmlffifl Ei f*'"t'·ti, :: (7)J}f!ll.tif:*illE� n -c "'� 

v'o -::;* 0:k�'te'.iE'i>'Eli, )i[';JlHIJ1ff'-'f:tct,n t6�'§:1'f{Jtoi:m'.iE1c9�·�"'0 

7 o - c. f7''1v-t:J:, -IRJtjf.;JmO).fft'Elifilllfl L t.:iJ>, fW(7)$-'l>'E c. *1E1>'Eti 

filllJl L -C 1i' a v>o 'te'.iE'[>'!:lcM L -C Ii, tr L ;s.!$'t', 7' h - 7 iJt}(:f:ii�l'f{J::f*'.iE'ii 

� 'bt.: G9fJIJ��L-Cv>6 (Scarf [1960])0 ::nt:J:-IRJtjf.;JmlffiflO)�j((7)§�g 

C. �hl"v>6 (Ingaro and Israel [1990], p29, 296)0 -::>* 9-mJi'.jf.;Jmlffiflli, 

:£-0)* * Cl))W'"t'·ti, (J:�t('.�"_jt� c"O)) i&J'ltitfJT!Cl;J:fiJffl'"t''�toi:v>0 L t.:iJ>-:::i 

-C, -IRJtJ����fflitlltlc, *'.iE*lc*'130b 6 t.: &?IC Ii, ffl�W'i>'E� C."(7)!f;J7!*� 

�{4'�{'1"11/JD ;Z 6 d}�iJ'ib � (Arrow, Block, Hurwicz [1959]) o 

.ilI:$ CGE (:::i /l::' .:i-7'{1::;�*1..t.:-�jf.;j�'E.;fJv) iJI-IRJt1Cfi}:ibh6 l -5 

tc� 9, i&J>ltlffifl�IC >bfflV> Gh6 l '7 lc i;t -:::i -Cv>6o LiP L CGE O)'fiJJti lC <b 

t.:-:::i-Cl:l:, J:lc�lf't.:F"'5•iJ'M#i:�h i"lc, �O)� H�-:::il"v> 6 ;:_C. 1cr:tf.1l'.9 

o�'�iJt<b 60 

1t L-5:E(7)/�7)'(-7'ftlc�L-C, --::>.l;J.J:(7){WiJ!f¥tE9Gt.tG, J:�t<'. 

Mi".P5.tt!fl:J:WlffYi:9 60 ( ;::. hti) :k�l'f-\J'te'.iE'li:tfl.�w1i c."' -5 i1Fm�a'9� 

f&'.i£�$'.iJ>�\,> c.��� ntoi: v 'o . . .  mt'E� < (7)lilfJE�iJ!7, ;IJ - 7 (7) 7 

1v:::i"1J :t.'L �frJ!V>, -1RJtjf.;Jm.:c-r'1v(7)W*Jl?;.l"i&J'lt#i:'.iE(7)��� L-cv' 

60 LiPL :'.: -5 Lt.:t:iC.lvC.''(7)'E7"Jvl"'l:l:, t�GtLt.:jf.;JmiJ>$-l:'ibG 

iJ' c" -5 iP��illE9 GnY*fit.tv'o L iJ' t 'b -:::i c * t"v>;: Uc, flt flffi�� 

IEi:'l>'E, �*a c.·� A.ht.:'E-'f'1v'"t''IJ:�m:M(7)PJ��'i>'Eli J; 9-�l'f-\J't'Gb OJ 

(Kehoe [1985], P326) o 
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3.4 :Ql�i�ffjjj��O)��tt 

-ltlJ!'.;ieyf11jOJ�J:!I! 2 a, §::�:\1f�rllJJ!t:\1f I:"' 7 ITT?E�.±:t"4'iJ�illU��:ftf:T-r�� 

ftffl!Ji:J&o;: I: i:m,5E'"9oo ::.OJ�J:!l!ti�TtcJlo J:-? tc, :COJ*�Hi.v�rpi 

hn"Cv'oo 

��ftOJm,;Eti, J&'.Jl-tc .f OJ 1v- /' iJ�ti < , :t:-�1vT- .:i. 1 (1698-1759) 

OJ 1�1N'ffflOJJJitJ:!l!J tcyffili'.�'"96 (Ekeland [2000])0 m:tt-r'ti::.OJ\ill,li� 

IJ L'' <b o ;: I: iJ�W G n "C "' o o L iJ' L �J:!I!.±.� I: RJ;f1{, ��{�f.tl5E ti, "Ji!!,m," 

I: L--cm:tE-C'l>§::��lt"Cv> oa 

L iJ' ti;: OJ:m'6�fl::;f.&\ill,li <bi f'J �filaf,_J�jk��tc f.tv'o 1G>J:!l!�:\1fOJY .:i. 17 

Jv/' Ii, AF13iiJ���ffl!Ji: Jlil.6 I:"' 7 m,;E1im��'('f;i:\,>;: I: ��IDE L "( "' Q 

(Schwartz et al [2002])0 .fOJ:±tcoJRIZS!li, Atil!ll�/l3iiJ��'"9�'6 I:.�� 

{�M!J:!l!-r � ti: < t.; o ;: I: tc J: o o 

3.5 � ?CH:::':\7?0©r,,iim 

,&Jt;R[ill;OJ F,fjt§. 'J u -Ii, 2. -17 u J:!!![ill; � -z -17 u ffl?Eyjf�OJi!l!im I: L "C ffl "' o "'h 

$o:t::5'':;.; · -z/;ulcllMiLv'§�rt.lft"Cv>o (Solow [2008])0 

:t: :$7':;.; • -z -17 u iJ'J:!!![illiOJ �ll!!lid:± i:l OJ l:tClI"J I: v' 7 :±iJ!Hi, � l'J 't' <boa 

ik:t::5''':;_; . 7/jpO)[ijj;J:!l!��li, (D.lji-O)jl/,jJ!l'.:jlf (='.iJfiJJ:jlf) iJ�, %3tf-Jl 

(t, L < tii'IJ:!l!R9:1tJH'\f%JJJtOJti 1:.tc) �IJROJ%'*tct>tc-::i"C5<:1Jffl00���:*:{� 

T Q' ®�VliTl'i'i�JTf.t /:''O) $/ 3 'J /j tir!J;l:JIJ Ji h .;:_;J:'L L''IJ&:J[R �no' CV' 7 %� 

Jlil.oa 

LiJ' Lm�OJ-z-17 u�,Iyjfti, rllJJ!t:jlf, 'J.JfiJJ:jlf, 1¥��*ft=11f, tj:t1J'�*=11f, ffl£ 

'§:jlf, �**' ��ff*t.t l:'';f1{k t.;±f*iJ' G )JX; f'J lI"Jo :CL --c{El G OJi'§li.f'F*iJ' 

-z -17 u�,I�tc;§tl!J� ti tc G Ta ;: 7 L k�IZSl�1WitJ!iT 6;: Ui, -lliti: o1IB�ft 

1:. L --c w0 ft c:, no r'"ifil!-e tH.t"' o 

7 L-1t'-:t:'f1vli$3tt.; 2. -17 ui!l!im-C'tif.tv'a :t: )l:;.; • -z -17 oViHi, gj G OJ 

1JB��1'§:\i:*� ti: t, OJ I: :±5.RT o iJ' ti L nt.; "'o L V' L SMD JEJ:!l!OJ ;J;) 6;: I: 

�;\S;n "C tit.; G t.;" ,zi a 

2) Sonnenschein-Mantel-Debreu :;E:fl!l (SMD :;E:fl!l): "- 7 P t.J:Jll'l)ll!ifimtl (il'j'll(i!flili;!Jffl'2'.lll'i;/( 

{t;L 1E:�IHUlf''11'2'.�;/({t;) H?i/,//Jtoi: L-C'i:i, "Cnli77Pfi'1�HC:li�:!li\�nt.J:"'o (Rizvi 

[2005])0 

-8-

4.1 ti!11fJ�f(7.i:iMJT9-?> 2 ?©fJiJ?.; 

�-L 't(JEM�7.ti'Jf'"9 6ffl?Ei'tf�OJi!l!i� I: L --c-ltlJ!'.:1$Jf11j[ill;:btf¥t£ L tc;: I:, L 

:b' L.ftLOJ{&-::J"ClI"J�J:!l!�m'<Eti, .ftltl 1:"5�1l!!lti:i!l!i�OJJ::tcliti: < ,  ¥,Jtc 

.f OJ:5.:l-11T1$�Jil). t:J::;§t!ll!JM tc ti.b � h L < id:"';: I: � Jl "C � tc 0 

-C'ti�l!JMOJffl?Eiff�t;t l:.''O) J: "i tc <b 6 ""- � tUJ 7 V'a ;: ;: -C'm£ i:o/ L;§t;t 

"CJ;;.6;: UCToa mfii�:jlfO)Jv".l;t/7-1 /Ii, ;f4�7tf!fOJm£tc="JOJ?7 

17°:/J>d)6;: U�tilli L tc (Lewontin [1974J)o 

m-a, i:!!:W.i:£:t$:s9tc3¥��*�tc<b6 i:.l).0Jl1J-C't000 :IJ>f') tcJl-$:b> 

GiJ> < \11L:b�1'Jt,,>"( t>, 3tf*:b'7 i < {�v>"C, i:!!:W.ti:t lJ :/7 Jvfd:;feyf11jtc�Go 

;: OJ :71 7°0JJl1Ji:Jli1.o�:\1fi:, 11!tt:J:: 77 r:;.; tc tj t.;Jv-C'7"7 r .;:_;7, r 1:.15N 

ttfco 

m=t;J::, i:!!:W.�, �JJJt'"9o4m�:b>;f,gi;tf�{�L�!t67P127'1:. L"CJ;;.6Jl 

:1J-C't0Ga ;:0):$7170JJl1J�J&G�:\1fi:"'-7 -17 v1 r ,A fct ti:lv-C', fi!tli"'-

7 -17 vT-1 7/ l:.llflv-C'v'oo 

C:"Jt:J::'t('<f'.MOJ*!��OJ��tc <b o OJti, -ltlJ!'.;Ieyf11j-tti:ht 77 r .;:_;z_ H9 

Jl::tJL''dS o o ;: nti�5EMOJff£m�?ti'JTT 6 tct:J::13fflt.;�1Jtc:b�, �!IWMOJffl?E 

i'Jf0):5.:)-;j;Jfm£ I: L "C !i, <IS i 9 f)t'.lz.tcti:v'a 2t!IWMtct:J::, 7J4mlimt$i'"9 6 I: v' 

7 "'7 -17 v 't-1 7 :,,;�Jl::tJ:IJ>f)i'.tclz."J;: I: tc t.; G 0 

4.2 e�ril:lfd!O)�A.cJIUeO)ff:f:E 

-C'tiffl?Ei'tf�tU3v>"C, 77 )-,::.;z_ H9Jln:b'G"'-7/Jv7-17/S9Jl1J"'­

OJ$i��T o tdb tc !ifi'-W&\,�:b'a --ltlJ!'.;leyf1lj[ill;tU-3 v>"C ti, rf]r� Ji j; .;:_:J:.'L tc 

J: "'.) --c -!li-:1$J�:1J>�pX; � n l' " '  Q 1:. f.&5E � n --Cj;; f'J, i&tc :b, < 15L:b'0 "'.) --c ti, 

't(5E*-ti:OJ-c-, 7GOJ4*lllitcmo;: 1:. :1J>m,�� n --c"' Q D L tc::b�"? --c :c;: tcEF�%i 

ifil!!O)A.o?J<:f:-t!Hiti:v'o "Ji 9 ;:O)f**-O)T-C'!i, :i&!* 1:.m:tt, .f L --c4�*i:IK 

11U'"9 o 'b OJ!iti:Po 

l'f�:\1f:iJ-1v • �/\-ti, ;:O)J: 7 t.;Jl::tJ� , 114�fk:5E[ill;J l:.1':if':ttt--cv' 
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Q (Popper [1999]) o ;f,/\-13 :!ia'ti, ;: 7 L fc#<;�fffljtc t;J:� \ ;tJH9l!;iJ!fd: < , ).I!!! 

* c**ti:::lrt>HfJ\-C'ib Q c 31!\:"'--C v> oo -:Ji IJ ).l!!!*tH!lt.:-Cto IJ, **ti00iJ' 

tL-Cv>o (:1r#<;�fffli)o -:Ji IJ"-7:7v'T17Yl'l'9.W.:1JiJ;AFl3it±�O)::$:Jfl'ib 

Q c Jj.QO)'t'ib Q0 ;:O)Jin� U1tf', .f;: tcti�FJlV':>mitL ()T£5t:) cv'J t 

O)iJrf¥t£9 00 ;:n,,;1:, AFl3it±�tctov>-C, CD�FJliJ>;-:tJ[O]tcmttL, @.:t-oJ).I!!! 

�ti�PlJ�·c-<t:> I), .f O)�,!�t;J:�;;f*tc tov>-C:fril&T Q ;: c ��&? Q;: c -c· tit:> 

Q0 .::.nti�"Fl'lkltcg") Ur'f��-�J\%HlI&?o;: et.:id:o (l!i� [1998]L :1r 

3¥-�m�c.�F13i0)1JithO)�f*tc-:Jv>-C, *1t1IT1J"JtO)WF,*11J "f · f1J ::JyY 

ti�T 0) J: 7 t.:31!\:"'- -C v' o o 

'�r'f�).l!!!�O)!fmJm"Jtti-:DfOJl'l-\Jid:�!miJ; tit:::. t:, 9�}J5!t�ilB31!\: L, ::fRJ}!{! 

'l�tct>J L -C!/ifi L pg��f-f lj. L f:::.J (Prigogine [1997]) o 

AFdlt±�V':>�r'f�fJi.�t.: § � l"1 tt Q !::. , �tit 7v-!::.-:JrnJEl1i>F"iJJ!HiJrf¥t£9 

Q0 .ftLti, -fill!AiJ;AFl3it±��f*O)**JEtR (.t-:7 7-. r · vV'-1') t.:.51ttc: 

-tf§i'.J!F]t.:-:Jv>-Cl'<b 60 �r.1JZ�m�t;J:v>;bl9JQ iJ .:t 7-.0)71#1-c':'E C: Qo .f;: -r:·t;J: 

13 a�Ji*ilHt c v' 7 f1!J71-$�iJ!:1£ c: 0 iJ!, ;: O)m�iJ!:§:.!fm-? A�O)�fttciJ'iJ'v 

Q;: c tc f,t. 0 (Kaufman [1995]) o -:Ji I) ;:·' < o/�O)f1JJ:>i-Bklid:3'!�r (1:.!fm 

O)tJ>j-f5-) -?t:'V'3f-lJ- (AFJlt±�0)�-€5-) iJ;;!J\lmV':>2£ft!:ctt.:, !ITTt:::.id:t± 

�� Jm009 o 0) tc tf:t1i)BkJid::f§i'.J!Fl�5!tt:::. L AFl3it±�-?1:.!fYz/V':>�fttcf§i'.1i:-:J;: c 

tc id: Q 0 t, t,t.Jj.tcm:tt:=tmt c '"' '? -c v' Q *Idl"Jtt.: to 1i >-C ti, fik 0):±.f*iJ;" :7 

P O)!ljlj[Oj tc::k � id:�I." � lj.;t Q ;: c t;J: id: \i 'o 

4.3 A.5? 1..-7-f 7���1.l ctil)1f.:YJRU 

77 r .::.7-. r 1'19Ji:1JO)J:Jjj-ifV':>r7lJ.UO)fffliJmtifYJ.$-C·<b 60 �df��iJ!'!i� L -C 

v> Q O)f!.iJ' t:,, .f O)����Rlf"-?' t.:£�'v>-C1ft�L, v 7-. 71':$'!-"C'#<;i 6 

71-1:.*14= � 1j. ;t Q ;: c tc J: '? -c, 'frJ!U*B*iJ;lit� � n 0 ;: e: tc id: Q o -:Ji IJ ;r, 

/\-0) 1i> 7 �4"Jt#<;�fffliiJ!M I) 11:-:J�Jf!\%-r:·<b 60 L iJ' LlEJitcg ;t ti» ;: htir 

iJ!U-r:· ti f,t. \i>0 '!i�V 7-. 71' iJ;, :>i-1:.*ftj:0)2£{t L f:::. c �, tc: c" Q !IVLl/mi��9 tc 
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).l!!!i¥id:v>o ;: ;: tCti�F13i,fJJ!l,�t;!:J...-?-C*id:v>0 

"-7"7 v'T17Yl'f9�1JO)J:�-@i-t;J:;: ") tH>ipfd:\i>0 �'-'f*iJ!�*0)9.!£�l:tC 

id:v>c �, c"O)J: 7 id:%l'W-'f*�.W.3.filL-CHttf'J:v>O)iJ'o ::.ntcti=.-JO)-'\b 

1)1JiJ!iboo �-t;!:, mt£0)j;Q�tcill!i�'\,>""(, v-:)l-5,Ej!tO)J: 7 id:%l'�* 

O)[jJ��·i���:i!t9 0 :1JJO'i;l' £5 0 0 ;: n� 1W:1J1ftffflj:1JJO'i; !::. Wf�o m= t;J:, v V'-

1' V 7 H3'tV':>t±�t.:�96�;;f*t:'Y3 Y�i!!�L, .fht.:ill!i�'\,>""(�;;f*��ffil' 

�-t 0.::. c. -r:·<t:> 0 0 ::. hti eV' 3 t- 1J -O):f§i'.�Jt!. ;::;i 7 0 2£!1VJ:ltt.JO)*£dfrrJ!Uti, 

;: O)=-:JiJ!�JiJj.-@f-tJ �ho;: e: tc J: '? -c�m �ho 0 

1) 1W:1J1ftfHU:1JJO'i; (forward reasoning) tc� L ""( 

1W:1f1ftfHU:1JJO'i;t;J:, .i&¥El"Jt:jlf0)/'\-/ 7-. J 1 YiJ!j'A':P� L t:::.:1f50tl'ib o (Bernstein 

et al [2000J)o .::.nti, *j;QO)�;;f*�fffli3'm1'1'9t.:C:t:,;t0t:::.dbtc, �ey*�%M9 

01*1? id:$�0)]l��O)mih�Jil±l9;: c. -c" �cy*O)*n���l±l L -c"' <-? IJ 1f 

-r:·<b 6 o -1'1!0) Vt- lJ .:t 7171 Y "J" c t "' ;t 6 iJ\ .f 0) 7°P -iz 7-. tc�j!tfo 

-iz 7-. � ll!:l�a'9tc*&?-c "' Q;: u;, fit*O) vt- 1J .:t 71:;-1 Y "J"0)�7* e: �id: 

o o -:Ji I) i'*k f,t.$�0)ffiliZSI !::. *B5!t�-:J id: v >l'V> < ;: Uc J: '? -C, fJ[�V':>�;;f* 

*I� c 5Jtl&�7¥iJ,U'J:iJ" t:, -it 0 O)iJ'i, ;: 0)1JJO'i;O)!M'{!l&-r:·£5 o o 

A1*1'19id:�-�����O)J:j�id:oo 

CD�;;f*��:m,9 o�!IVJ:1J (driving force) �fUJJU9 oo 

@$1W tc #<;� � no �IZSI (predetermined elements) � fUJJU Too v, :h tf 

f±�O)'Ji�ak}t,t. !-- v Y F !::. \i>-? -C t J: "'a 

®li!�id:::fli�'I� (critical uncertainty) �fUJJU9 o o 

@171 ;v F · il- F V':>fUJJU �ff 7 o ;: tLti:frilij:�:§:. C: o�IZ§l:» .f hiJ;1:. 

t Q ;: c tc J: '? ""( '  9 "'--C 0) 7°P '/ r iJ!U-'? < I)� Q J: 7 id:$�0);: c 0 

®�l:�tiJj.-@J-b-it-c�*"O)ms�, 51��*db-cW•7P'Yr9oo 

®�iJ>ttt:::.rJ[�O)�g**n�O) t -:J*���w L, .:e-.::. -c1:. c 0 r"iJJ!H#.\ e: .:e­

O) PJ��1���w-r oo 

-11-



2) ��* !::"::/ 3 :YO)�}EI.:� L -C 

;;$:f$i0)19Ji\6 I.:, m.:tE1i*Ji:Wl !: v' 7 v:Y-A O)��Wll.: St:::. Q.::. !: 'i'�"'­

t:::.o .::. O)�iJ, )IG'i' J�3m9t:::. i\61.: Ii, *Id: Q v :/-A O)EJllitf�9td::b i? !::"::/ 3 

:YiJl'!J61�l.'.:f�'"?l \ Q0 

Ara,li, .::.n'i'm*L, �ktd:f&lm'i'tn:�9Q.::./:iJ:i-C"&Qo �.1�-0)P'J 

1 ArdlO) El EE  UiUm:'liJ "t"SQ (Popper [1999], p170)o 

A,-@]O)�l!JWjO)�iJ, ��Ii, *O) v :/-A ��1i-:J'tt Q 0) Ii IT 1j!i:lf]f"t"S 

Q !: h--C P Q (Brynjolfsson et al [2015]) o J'l.-WB�t.'.: Ii, 

·IT �lfjf0),�l!J1:Hi, A-/O)Y*JIU Ur- 'l }- '7-:7f�O)�fi"t"SQo 

·IT {�O)�}il!t,: J: t), $�-?fiffifi!l.O)*f:::.9i�U�ti�i Q (7 1) -O)�f\;;)0 

·IT �lf]fli, §fil�§fil%0)1$�!1-'77-'i'%W<f��-lt Qo 

v»9nt.:-li: J:, _:z, :7 .Ar- · v:Y-Al.:�9 o !::"::/ 3 :YO)Ji:ftti::fPJ'.A:-c'S 

t), .::.n��m.9QO)iJl', v>:bl{)lol::":Y371J-!:lllft:fnoAkt2'i?7a 

5. R�M©�-���&n?�S1�-�©�� 

��Ii, t(J::i'Ji!'Jfi .:Z. -c, �l!JWJO)�iiif71JIU'i'fi7 fUJl.h- !: L -c�:::. :i. v­

y (e71JIU) H�Jai:j:i"t"SQo .::.nti.:C-J"Jv'i'fflv>-Cfil11J1l�L, ;c-n1.:Ak 

O)J\'t*DHJl.h-i!:b-lt Q.::. !: t.: J: '"? l**O)�mii-m*9 ofHJlh- "t"S Q 0 

;cO)��tl=�sQo M-tl, v:Y ·v�:Y�"t"SQ.::./:,M=ti.::cf�'i' 

""1�1.:M. < t:::. ilb, -l}-u If- H�t5lY*'i'fUffl L -C v' o.::. !: "t"S Q a 

lll*i::l!ll"t.Q"ilitli! 
8¥"(-lt.f'E::.-) 

.::. 0) v:::. :i. v- Y ti, Arai!: :::i :y l::° :i. - y iJi:fm7\:i Ls'"? -c ** i-�*9 Q 

IA� (Intelligence Amplifier) -C''SQ (Vinge [1993])0 �it) :::i /l::° :i-y 

t.:J: Q���:::. :i. v-V 3 :y !:AraiO)tiU!ii'fill.h-i!:b-lto.::. !: "t"�';t*71llUHi 

t-07 !: 9Q 'bO)-C'SQo 

�* 9Ara,iJ,.*o�i'm5b-c�-;t*O)t:•::/3 :Yi-till� (t:'::/3-tiJ->, 1fil1J--c· 

7V/iJ:ifilr7JJ'ffi�7J;;:tt.: J: o�'f*�i-:1**9 00 filU�HJl.h-i!:b-ltt�;br�, * 
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