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Bitcoin: A Peer-to-Peer Electronic Cash System

Setcoti Nakarsoto
eerudaidpTo con
weew becots. oy

Abmrect A perely peesic-peer wermon of decrmic cuh wadé low aakse
paywEs 15 be st Aoty fom cee pany 0 Ewcher WO gong BIEgh &
fomcal mastsion. Digral sgrative poovide par of the asirion, bes the Tai
Bamefien are loe 1f & trared thint party bs il sequined 0 prevest doddie-qeadag,
We proposs & adanon 30 the do0Ne-endsg prReT. £833 & pear-io-feer Jewerk

The netwock xeeanps taaacsces by hubing dem 1% & cegoing cAae of
Sad-bused grons-of-mark, Sameing & mooed thar caxnot be changad without redeiag
e procé-sf-werk. The kngess chaa sot caly Mrves as proo of the seqaence ol
wvent wimemed, bat pooct St £ came from e lageat poad of CPU power As
Toeg ax & ety of I power i conmrolied By podes (et &% BOX coopensting 1o
etk the darwork, theyll guoernw he bnges chamn i ocpace atackens. The
Setwock el reguares mnimal @racmre. Masmges a boadcus oo & e efion
Sasia, né nodes can ke @ T the narwork @ will, accapting e losgen
Pract-cé-mark chuz aa peoot of what Sppenad whils they were goes.

1. Istroduction

Commierse on lhe Infemmet b corse o ey almost cxchamvely oo frsmcal Totetons arvng o
naied therd parties © proceo clactroenc peymernts. While o syviom works well mocgh fie
mest nections, €l wffers Boe Be siwrer wedksooes of e tud boed moddd
Completcly nus-revermble raroacsons are oot raally posthle, mnoe frumcd mattstions canel
oo medatng dputex  The codd of medistion icroser Faction cods, brcting e
merersun peactaal trromctun e and cuttng off e poxabality foe mvall consd nenactons,
wd e b ox broader ot in e e of ahilty 0 mukes noreversble poymets for wo-
reveratle wrvices. Wit the pomibily of reversal, the zood for nud mpreade Merchents must
be wary of ther costomens, hambrg them for more nformabion Gue ey woskd olberwie soed.
A cortam porventage of fraud is soepied = wsvordble  Thoe cots end peymest ecertartaes
cn be iveeded in perar by wing physcel curency, St mo rmockasien et & ke payTents

over x commmuracations channcl withoes! & ol gty
What is noeded s e clectrorse payrsernt syxdam hoed oo oy plogrets: ool nveed of T,
ikmmnu mmuwmnmxh-on-mmmnesa.mu
terd paay ® roverse would protect seliers
Mmmnmmmmmwxw»mmhnm k=
tea pper. we pripees x wikison i the doubleopersbog probien: seny & peer-lo-pacr datrivead
The

Groanp wve © paads peocl of the ovder of
e oowosre o kog s honed modes collectvely contrl more CPU power a1y
copentny growp of Btk noda
, , ;
bitcoin. org

Thttp://bitcoin. org/bitcoin. pdf



http://bitcoin.org/bitcoin.pdf

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

g/ L/ L af Pl Coamfic<| o—#Nere%o 11 1e 4
| Bk ~1L Vi=egelscod®o-0olriig2 -V
#Nef| - Lptegr e/ L/ L %2 —|eo # Vg o # Neo
| —% o o= ™My Migkz Ne|| o/ —feo # =™ —| 8F ) ¢ mm
fi % Satoshi Nakamoto - |Fr = tq v
- # ™y L—#Ned 82009 % % 1dVs™Mel<wto—o0
- Y%l o— - gd=™f e camfio®s/ — L ~3< k=g

{1 —<%d<o

[ ]
[ ]
[ ]

A - wafi a2 2) %5 o Yedd<d1d=%nde/ - | =
= s me o2 N5/ o=, e
08 Vos % els— Jl—o—2 Fd=™|s<s™er Aot ¥
Ty

g 9 |/ I'L/ L [ EZ] == TM'” —s8 9 < -
"2 % td Lt svFvo res - L% ™M S L FHY B ¢ mi
| v — 2 %o of=™|9a-olFrf e i | — < s —
8 s— =l Jirsn | % AT wfi D E B # g

9
sAfisl <y

1

N
.

= TM“ y@l%; NQ“ 9 | — | E— PN 2 —X< %@4 <0

2

http://ja.wikipedia. org/wiki/Bitcoin
3

http://blogos. com/article/75716/



http://ja.wikipedia.org/wiki/Bitcoin
http://blogos.com/article/75716/

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

[ ]
mine
° 100 1, 000
[ ]
B1
BO BO
HO
key HO key
4 d SHA®

SHA(HO, key) -d

1-3

t |

Bs 7ol (0w oF 2—10)

0 - - | ARG |

it FOv72 ey L

S - S -
- -

AEHE AR

BLOGOS®

http://blogos. com/article/75996/
*http://ja. wikipedia. org/wiki/%E3%83%8F%E3%83%83%E3%82%B7%E3%83%AS%EI%I6%A2%E6%95%BO
Shitp://ja. wikipedia. org/wiki/SHA
*http://blogos. com/article/75716/



http://blogos.com/article/75996/
http://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%83%E3%82%B7%E3%83%A5%E9%96%A2%E6%95%B0
http://ja.wikipedia.org/wiki/SHA
http://blogos.com/article/75716/

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

° d d
0 32
32

32 key

1-4 USB bitcoin miner

L—fery ey « mii| — s o — < | - O P # t 4
|- %o wNdo=14  —keo % afe 2% 1=
vo Wl hToo o—#Ne°

oYoof d ot F| L P Camfim o= 1 Ys o A< o ™9 ¢
cobr - eT 8% c—gnd o/ 4] 4 —feol-
"| L L, g@-iNQﬂ% S@ES|IF:I|IFJI|E<:>=ITM8 =|03 <
4 Fd=cqgevlros/ 127 2 cumfim | Nek%0 . —|feos o ¥
tdl =™
° 2,100

6, 929, 999




IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

21

42 25
21
2,100

2013

n

Total Cains (millions)

a

2141

2009

Tatal Bitcoins aver time

2009 2M0 2011 2M2 23 204 205 26 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2006 2029 2080 2031 2052 2063

Year

bitcoin. co. jp’

132
6, 929, 999

g¢J||ETM-||9 8 | @ o= —f PJ « mmfi ¥ ¢J||\/ Lg o ¥8
S R T A LAY Py

93/8

s™e < lblaf ™o 4] - Aiswm #

"http://www. bitcoin. co. jp/faq/faq. html



http://www.bitcoin.co.jp/faq/faq.html

IISIAv fi ® > N™ wd

Institute for International Strategy and Information Analysis, Inc.

Nej| v ke -l ™ & v wfE - i =mos e
bseof  q#EmefeavKe cek af—r A | 10 coffen
fwo b i =
L—ler? ey « i e | o % tde/— % e~V = t 4
=™]°w%e/ ezNe (N p2 rFof = % ™—3%sf b Cummfid o
V- 0 —Ye < ™e  # Nef| ©
L= r= M=, on  — (DOD-';‘NQ-”g.Lo-— The Voice of Russia ¢
B
[ ]

10
[ ]

2012 abc
1-6

Shttp://japanese. ruvr. ru/2013_12_16/126010499/
Shttp://www. kur ims. kyoto-u. ac. jp/ “motizuki/



http://japanese.ruvr.ru/2013_12_16/126010499/
http://www.kurims.kyoto-u.ac.jp/~motizuki/

IISIAv fi ® 2 n™ wd

Institute for International Strategy and Information Analysis, Inc.

=% - 39=™ 9/ | Yos f ) Cumfi o 2N 51 0%8/ 4 2 |
/Ly Ly —f el cumfis == — o 2e™f vV  %Ne| —# Nere %°
IV/ L Y%E [ =f el Cufi | Mpoa{ T AL — <s—  # Fz

™| —# Ner e %°

1-1 HP

@ Bitcon PIPA—AGYREERA - By -2 - Dell Lk DIEETT Internet Explorer = =

&9 ()~ &) httpi/jmunbitcoin.co.p/ @TERERI ANERR T Tord) =] 4 | x || Google 2 -

TPAILF) BEE) F|w(V) BRICADA) Y—IUT) ~NLI(H)

®)1rene - (Dmenaztazorny - [~ E -

Co gle| REAZ DE%H— cgus | gee wE» ooy N
g~ |@stcon ... x [@restv- . [BEvrar. [Boogem. @vawoon | G- B - & - EA-SE) r Gu-aE) -7

Dbitcoin

P2PA—ZNEEEE - Evbaf

m

Ew AP P —E P — ADRIEEH ., P2PTH D DIRITHEE OPRIENICLSHWOTRT
SICMBIOEBHHTONIE A CWADERERIIFo D - LUERINE T, L

e Hrywo—Fk
EvbaA 814 ? (weusecoins.ip) Bitcoin FAfihR
£L<HBER & windows (exe) 5.8m8
Ew b wiki / Hih—k O Linux 9.8M8
ZA—5h
Eof o B TEDY b e
BERHA~DOFS] e
E b/ W5 P/ $BIEF v+ QZa—Fa—
Bitcoin.org =2—TA
BEOE
D s Eubof s —Siansidoss

« OV SHDIRCEF £ UFILADEFH IFreeNoded:

Evbaqr AERE) Y Sb0 Web RCH

R eton P @ < @l 1505

Bitcoin. co. jp

10 |



IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

S B s EREE S R R L
< o= — L VA< ™est £ N ©

- £ Nof| © Nof = + A% ™Yo Lop=mf—pd 4
{- =8 - # — o% MM rof°o/ 4% oos™eg i #No

- Y%Nef| @ 4 »O2i ) s™e g [=mm=Ll ™
%e / 4 # | o0—¢# <™e # | - - = %9 < ™e
T 1 # Nef °
L—ffer 34V 8 Pl Cumfi| s o | = = Voesg=™|o
— Ll | mafi a0k P EF P i - | A 1% oo¥%|-# N o
3V e — oxs™e 2L "5y Ak o= %= ™{ <24 s
— o= TM_” < J' = - 4 ™o
1 - == <of =0 —%% - #Nefeo-ofp/ Ly Ly
PJ Cumfi < | ¢fiH" 222 root =248 [ =49 N —edrd
™V <- A < e=edr— # 4 [t sm™p =L 2] o™y
Foo=gd7 el amfi/ —L—r Vv o=4 o ¥Nof| — %= e %| o< ™e
l<srof =0t o—#Nefo
Ly <l —fer == - or L VesT  A%N —%< ™e
~lof=oq | Nee<q1 sof=m™ o -
<1l Te %Nef o< 1% 0= %1/ 44~ %o ™—#NJ =8 ~/
e =V % |F%— % o= o34 8 > %4 —T A-of=c35e

| Nef —# Nef ¢
Voo T Arof=wege—%s™Mes<s/ 4 Llgv [V 3#N]°o-

o Fr institution

oo

11 |



IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

[ ]
[ ]
[ ]
1 2
3
—<%qs —s os| Afr-coPinve./ —L—— <8y
%l,_ll_ @ETM_” »O iy _ — IJ||§TM_||£TMefTO_°o9/ = a
LOPINve. | A 0 o—%Ng =8 — & Ne| ™|
— %5 —9<g —o%  Ard{is-{f0" vl v % a8
0 L 9v - % <of=m™|e/ | #| — Y% k=
0idsg  A{i<s| NS =]|o|neq =T — %
o™i/ 810 vol vo =T  A%-dAD04 8 o % 04 < ™e
F1o—2Nf[°/ o=fl0"' wo il wa% d0As oL s 4 [=%
v —% - Lo o=
S U %l BJ i | L % e=%Ve o/ —L——- ov
re/ o=/ — L A o<| 4Lt |odVv o—#Nefo
<o % — Ly ks —sxn{s<o
[ ]
[ ]

12 |



IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

[ ]
[ ]
=%V <298 ) 0 i % Lz=9% =— — 8 =d_ i
s o=™| % 8 —s o < -4 1 q v ZNef 551 2| 0 ™0 0%
/e#Ng =L L o— |74 % L ry=xmkne s e ™ o/ —
- A < o= — % oocsl - 4 -%m=|
o= My TMg TMa AN — oo 9
oV ¥[ =g Vo= |1 ) cuficr o=2—|eo L — e
A —%%e N ™| / esOA{—%e% rof=0q9/ «= —<2%qs
FPJ Cofi— 20 DT D5 F%™MfE™| L2500 g2 <V 2013 11
sl — < 4[] %% —=< % 7% ~ %= ™{ —# Nef
° 2013 12 13
10
[ ]

1

Ohttp://www3. nhk. or. jp/news/html/20131214/k10013827761000. htm|
"http://www. handelsblatt. com/finanzen/rohstoffe-devisen/devisen/internetgeld-bitcoins—fal len-i
n—-norwegen—durch/9226496. html|

13 |


http://www3.nhk.or.jp/news/html/20131214/k10013827761000.html
http://www.handelsblatt.com/finanzen/rohstoffe-devisen/devisen/internetgeld-bitcoins-fallen-in-norwegen-durch/9226496.html
http://www.handelsblatt.com/finanzen/rohstoffe-devisen/devisen/internetgeld-bitcoins-fallen-in-norwegen-durch/9226496.html

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

L —|fe - — % cifiovoflo Ay e (wfim=™= A
# 8 J | oosl 2013 12 #0144+ A=
™[V e = TMp ™ | - A-” 9 8 - =~ ™M= Y%
Yeaddr =g f B ¢umfid <= ™| <d 1, -V 1<%
Fd =™ % Loqrf el « i %id = A~ Vi< -
- TM9
1-8 Mt. Gox

Voot leoVgsfiling ) Cufio — %% ™= ™| %hlks ™ =
/s —L—L 9feo L<j
S | 14

TM_”_]/BS ™a < o=/ e # | o ™Mg ™e

24 - |

12

Bhttp://www. asahi. com/business/update/0617/TKY201306170490. html

Yhttp://www. reddit. com/r/Bitcoin/comments/1rpmbp/rothschild_investment bank takes_note of_bitc
oin/

14 |


http://www.asahi.com/business/update/0617/TKY201306170490.html
http://www.reddit.com/r/Bitcoin/comments/1rpm5p/rothschild_investment_bank_takes_note_of_bitcoin/
http://www.reddit.com/r/Bitcoin/comments/1rpm5p/rothschild_investment_bank_takes_note_of_bitcoin/

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

° 5.3
4 City of London

° 2012

L—|feo %L g3 e firfineews |f el afidt - ~e
sczmfgiz|oms s df-wcqoTrote — wl - 4 gL
{==Nof—% o—%Ng =5 % L <oV, o <[ =™
] <| ofv Yo/ 12| 4 - Es™|—#Nej° V%= -~
%y e i % A l-<o=/ —c @vr - 1 4= -
=s/d|ze™ Vv  %HBe.dPinve. #z [Fisd - e=™ %
< ™Me A _" ™3/ -=9 _” — 9
L4 - A#Ng =L/ — 4 o ™M Y-k
v —Nef s f B Coumfi o/ 4% ~wDdres 21T AL
<s™e o — L - 1 o0%f {-—ws<Ad rrz—feo %
3 b - e w0
M ta=%%otd rolko™—| -<[ = S 0
F o %l %fv L& da—z|o0o08/—- L ~ =i<oogm™
e #Nofow¥hvdpui</ 4L 4 o | % o%d 9 ™=2%
1 = Wl f=muq - Ly=s%nes L
s=oqe %N
/ —V ks o % FA=PKi % <8 /4 %|[01]<s™eh v xlNo
{ < ™es PKi o— <odedi % F<f= #Nef< a4
AogfFl/ e =Vg PKI o —flo' wol yaod 2 ofhvou- |
tye SR L AL L =, <¢s - | —

L =1<% rof=of—#Ne

15 |



IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

0 —# Ne| © % of J b
»fi - 21 L ga{<e1—° @vr - 0 %Nef| < 1L o
TM_$NQ.“9
/4|
O I e T
s | = % o vhmiq | O = E
Lo /e fis] b=
/= i 7 - s PK o— —VE 4 td=%v-—%
- 00— of J b efiee <2—=34¢s —Tehoiy
lee— -~ ezoqfEm—|/eoy o~ f=m:
le V' ®- - Lyl ke PK o <™eodrd 1 —2Ne 8
Fehoiy A L fFn— 2 esadr oy ad
%Nef| o/ =44 | # - g o o= el— 3 2002 —«i ¢fi
Bfi o2 8N ™ o0 o ~1dL el— ko | 2015 -

Yes PKio— r~ A ~mmk —2R=4Dfi %Nef %2 ™[d -3 | %[

- o L i - a=™o oV % =

9
/eonf ZNgf =Lla, DPiNw.. 0 L sflo’ w
ol wad  AfVvE—adi| N rof=ofco%s i1z =V esd'
— - [ = — 5 o ™1 <| L] o™ n-q ks —
- L o= % L i y=oqf=%de/ - A %
A ™ 84 o/ — L L — AL I—A-”S l|IJ_|=| ™n ™ IL
o % ™—% N o

6—woa-olkpr  —<%

487 b Coulim | — e <™e % o # | o0 ™ g |-
Jahenelos —nefst % w=mf  w e br= 4=
=™ —#|co8eNog#ls 1 %4 - %Ne|s 0 %L/ -
=™ g —%f ) « mumfl 0¥ |09
/e oVl el Cufi— A g=m™—| 8 of J b pfi# <o
J’ETM_” — o 2 L ™9 oV %[ = — o ¥ :|ETM_|| A
|7 1| 0co8™s nooon Y% Vg o=l % o8
/A %Y e bl 0 —% Nef ©
teeVy L =7 (umfi |8~ 0PI Ry L -8 L= |-

16 |



IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

R ~<f=|  —edisof]|fe
sl —|er ={<s »oiy L9 L VA—#]| 0 ™Ay <—
L pa=odlos s |ddo oo s2is | sm=L 5 2
Nef e/ — %Nef| %elru/ e %Nef < g frqf= o —#Nefeuq -
e=f e Camfi| 00 #|Ng=Lls L= %o 14V #F—s
o Nl  #e  0e o |f= | ™hllerzl Ff L-zNe

— sesl Fd=nds Afs™ =L Al —Nefe 0>
i) o<| % e—#N-°
L — oz | s

ENefl o =399  »2f» s o0-

#Ng =8 o3l L el—gNe|<— evin [kd{ferof=™-
w0 | e Vit evo flNem0d O—T A %8/ 4 | - k= L 4
L—g | o™ ) cumfis— #2z—|ea & 1-—%- = %30 = %#
Nef| ¢

27 ) Coumfi - LNe| —5 0 o % ™—1%< ™Me<8/ £ < |

- L
o Mool

% Nof ©

w¥l —1 < | -<[ =] Nef r Az Lngd 4 L o= 24
ot rolko™  [eehT e oL g b=mjes v L

o — Lydreids A o 4 oc=%V%ne |f%-/ e -
v L -5 — L™ % TME%ETM_”_OOB — o9/ —+ ks
- ot V=] 132 %d =% —vEDwt < ™e Y% ™=244 8
eV Al gey s Joopd L{vE-]|, y £ -8 - -
=14 4L - oz 1Yo L =% 2Ne| —wo/ ezNef| 87 £J «
—fi % 4= ™| 8 oFr 01 —g o ¥ - = | Nef| —# Ne
{enoyL

—';"NC_)-”Q
N —oo 9

TM|—|=|]|,_Z||_ o—|1e«:>\/ A AL ?¢J||ETM-” — ™¢ PJ « mafi
-  rg=qds — % %ys<[=™| #£Nf° ~/ —1<% 0
Lop=mj-znefsafolrs % % PKio = = o

Bhttp://chinaconfidential.blogspot. jp/2013/12/ japanese—-technology-could-help-solve. html

17 |


http://chinaconfidential.blogspot.jp/2013/12/japanese-technology-could-help-solve.html

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

1 Fr el cumfi| —<siF % L vA-—z|o™ps Ll g k]| -2
Nf =8/ —  %lt| <= % Yo ™—#Nef°
/=  #gf Bl Cumfior | —8/ o= % —  HY%W%[=™|° % %
/ J| 4L ‘" 4 == ™M) =%n —w?° ||tsz

18 |



IISIAv fi ® >Nn™ w)

Institute for International Strategy and Information Analysis, Inc.

I —«2 D | 8

-t <™
r tafrsd 5
dL A , —V ks
—_ ¥ 1 8

51

o i) —

- g '

v br]zem v - 4

AL
\/<—> —@r@

18 Le A

™e O 0B
< ™[ Y — #
=l ¢ %) s
Loy 1/8=| < =
bV -% -
s — id =

w—#AYs|e v

Lo oLy %

ﬁ|=§/8 $Ag

8 [ = TM_” -

N

og Ll
¥s —s 9 <
'_|8 9 £ ™e
ine* Feys —T
<ro{wses

1/8=|=z+8

4 =

== og=238
Yold %= 4L %

| 3 0q o

IN
i
<<
©
-

Nef v %8 =

kg

Lo %kt e )
# Nof v ©

L_s —

Arenbis a=des o

=%#| o™ =™/ 4~ , -
98 or=™= |1 <| §=%w°

t e =9 0—% Ny =38
- Arofist Lg= gem
{=5q2nNef e

o Y|kt / zlle=Vyl Ar=
™= {1 | o Y[ V—# N %
/U]t A% Ye= = — % Nef o 4
— B |VvizlFr — —
4L -8/ — 9 ™ -
= [ Vo

- Yof Vv — | -1 — 0B
W Lg% L =11 <%

V%ENS Vovotrf—2 dn yy
[ V%e/ — 2 [{visd 3

>

1= er8 A{rs o € == 24
4=m=my q Yo |-/
e~V & e 7% teofeo-

£ N

- oy ™
| /-

- a0V - - Nej s o 4L
of %< % AL—#NgJ VO n

|30 ™o d>n' @ % Ne°
0¥/ — | Y%#Ne e — %
o— L - % =™ o V<
E rl=|=o 8 09 n Y89
00 — $N9=|8
- - —Poum < o= 4
o= ™Y —  # Nef
5 . YDz QG ULEG#H
GTUTNj QG6 ADz Dz Njb

19



IISIAv fi ® >Nn™ w)

Institute for International Strategy and Information Analysis, Inc.

UGY Nj 30 WORAANRZ
YEYLE3ZIANISNRY

3 VbaH 20
GRUYT Hj Gs”

sy A
d RT g Njp
mZ

$ Njt UYHUIYT D2U 6 A Dz CD

03TQON@Ap

gOGYA10UHH

asj, 3yT
QO NjGYU R

cx O
- Eg

= e
Q@ C C D
T

-— m) —
«©n
o)

v A A A A v ~

I “.om
GC‘E-OIO
O < . o ¥
&
B

ot (N«

(@F]
I s e
< S

HE1 g
d

T GDANY3T xR

L sbi—fer ={ufsmy =

|/ — % e#NJ V |feo
g = fi H o — 2| o[ Vors
et | oco=s |—iofinvfides
) -8 4@aK' o ofi sV

L— &£ 4-Aa{"or0c ek—

=™V —#Nefo a1 E=
- ey s | v

=1l e oV —g ™Me 17

C¢
©x
<
T
<

(N«
ZC®
> <
I

&

[(=XY
i |
< Ok

1 O«
< 5
C I

&

[ B
>:|,o| - ;U,,o _<-|4v
C
Py N =¥ 4 C 8= (@
¥y G Q
o« On Z
E Q. ©x

g <
=

[l

[ -]

~ C;
< E 'e)
g
s
=z .
— Z
C!
C!
= O Cr M C X
X :
_< 1
«©

=<

E E o1 Cu

[T\

> 0

N U cx
B o o o

O

2

c

> W

<
uCx 2 P O O

Z o

>« Cn
TCx Cx = ¢ (¢
O
Ry
e

¢
« O
&
Y

- .w»m '__< E
(o)
c
.<.
<

d G O<
—
@)

4

Py
<

[e=-]

TSN QX ‘
Q¢
(@]
H

kO O C¢ !
4 o
< O F O
—
- >:|-<
o G !
&

= W = m A

R

«©

vi— A
oo 41
2 e 4L

= ™

'|

x

(&)
[

—_—

40

20



IISIAv fi ® >Nn™ w)

Institute for International Strategy and Information Analysis, Inc.

- oAV o - 9
<—  L<{i -0 n
<—  mENg Vo 1/ - n
re % Lbfos Fi{32-0
[ = ™) s # | .
2 | 0 ™%s n - L

™ <

[T
[
=

>

_|_|_
-
©
N

Q3 NjGY
Y DxU §QOoDZ RYI € eHU
G A HUNj6 D:vaéil'i L

HUDANjY

Wi

/= = | Lo o 9—<2%
4 # Nef © L Lys [ 8
| - — %
et T °o i Ve

< ™Ma L TM”_e_OTM . A
K' wafl O¢ 2 - 2 IV s
1/8|L =|=|8 - — ¥ 3
{ °

/ == <ofV—% paed)
£ Nof V ©° n — A =|E
q |1 — == _
L | o% Vi<%e %y
{o otheo” o= | r~sf=
£Nef o 4L o—gNg VS
54 L., UT3% HINIpOL
T . Njg g Dz = NjG D
GeGe-"gilLs, TRYrI
gut 26Dz AGYp Us DZ
* 158

21



IISIAv fi ® >Nn™ w)

Institute for International Strategy and Information Analysis, Inc.

g6 YWDZ 3 DDDGE GNj3 A i3 HDANjg3Ve QG0 |, H

6p3 Adgs NopLeem3zA AONDDQG3T1TAs

Glizss T oNRY D4

Q3OR3VI Q) G 31 I
GKU, ZDE YW p3 AY or | = | = ™V %—|er

GgYApPROIWDE3I?2pT R 4 % n 7

tpEnEedpT R UANF DANj 3 VvV ke | ed qd-0f =3
g6ADzZ ULARFRY [V<™e—% 9

5 6 mUUTF HYUDZ™ DDZ /= - otV | 8

PGAGY t 009 O6ARGY - o L Jis-o0ds

Zs H SHDZA § _71 DA — o= L ~A{° 0w

6 RNjNji] OO ¢ o6GTp - =] e da— L#EN e

80G0g ,-3liopL &3 L = e — o—#NJ Ve

g ¢30UDA GgWAT DODGY D / o= | < ™1 8 Vg
Vt?286c¢U UFOTIOORL — — o<ofV - -

ApROGQGH VEet OT L ey d s < -5

Uo? L gArdet & o & tdirs-oafre

DZ T & DzE3VLUSPUYh NjR s =|ev¥%y— o

% TNj OG6 ADz Dz Njj i /e ™ Jis|vdam™e e

GY Lh o k% g kv — —

SE8V YEHRS8) L EQ0 DT Vo L =]<adrzed=%0-

guszg p ik 1{<oq<s ~wt fo=™

ST ANA" n1dndr @ £ETUE {51~ | ™¥bo ™M—#Nef © 5 ~=4

Q 36eee0l g RA 52015 o< ™e aT/ — AL

Ni3 A Gp ~aqofro%t fo—wo

S £ETUNI H g DHSY ™ | — 0 =%Y%o 11/

| & NiGgdaiuwzglizs 4L -~ o =z2Ngve L oy

KO3T M8 RTDZAT U Q) Eby ™o g

idR6p

Ect UTHIGgG@&@Yhg SPs

FOUXg,  DF 6GONOQOGY

Ect UTHULU ~0T37 &6

ADZT3Fs T AGGAgY

143§ NEecs GTg DD,

137, DakUf pLea:=fR

19 254 255

22 |



IISIAv fi ® 2 n™ wd

Institute for International Strategy and Information Analysis, Inc.

K 13 |

CEO

2013 11 8 — NGOg —V k- (Physicians for Social
Responsibility, PSR)e ¥ oV 8 20 Nuclear

Famine: Two Billion People at Risk? ¥

-%™= Yy o L Fwo

2-1 NGO HP

‘& Physicians for Social Responsibility | PSR - Dell [Z X D#2#Z 117z Internet Explorer =0 = =
@U ~ [ &] netp:/pwvew.psrorg/ @IESESR] A TERTFEord) -|4,| % | Google o ~|

I7AILF) BEE) FTwV) BRCADA) Y-L(T) ALT(H)
155w - Commmazaman - 0] (-

Go gle | physicians for social responsibility ~[*PEE - gHEE FE» o> ;E -

o ol If) Physicians for Social Responsibility | PSR 171 - v v EAS(P) v G Y ILO) v =

JOIN OUR MAILING LIST:
PHYSICI T T - Meber Losin
FOR SOCI
RESPON

on of Nuctear War,

Victory! Furniture made safer by California’s

new standard Preventing What
= Exposure to hazardous flame retardants, found in
= upholstered furniture, should now be reduced as a result of we can nOt cu re b
J| California’s new flammability standard, which multiple states
/| are expected to follow. Flame retardants have been linked to Physicians for Social Responsibility is the

ealth concemns such as reproductive and developmental medical and public health
oxicity, hormonal disruption, lowered I1Q and cancer. Our voice working to prevent
atest Environmental Health Policy Institute looks atthis the use or spread of

ictory and how flame retardants — ubiquitous in our home, nuclear weapons and to
# work and school environments — affect our health and the slow, stop and reverse

health our children global warming and the-
toxic degradation of the
environment.

more top stories Catherine Thomasson, MD

PSR Executive Director

Nuclear Weapons Environment and Health Safe Energy
The nuclear weapons danger is real Toxics and global warming create The Safe Energy program focuses
and growing: nuclear terrorism, pervasive threats to health. PSR on protecting public health, taxpayer

proliferation, and thousands of responds via chemical policy reform, dollars, and national security by
ill on hair-trigger alertin climate policy advocacy, practitioner preventing the construction of

Physicians for Social Responsibility®

Phttp://www. psr.org/index. html

23 |


http://www.psr.org/index.html

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

1985 ~ |t Dz 4k viszgl {1 - —NcO% -
2% ™= - eV —| 8 8 o L—# Ne| 6 o 5 =V 8 ™ign
w—fi R~ ) % - - o= A Yor= ™= 2 Ne|| ©/ o= 1 — o
ig td=™|<xnd{s/ e~V - [V - | 22 L— ;3% &
tirs-0oqs= 21V i<s¥% L Fo—# N
/oL | 1 2

3

AL s v ™o

2-2 20

NUCLEAR FAMINE:
ABILLION PEOPLE
TWO AT RISK?

on Agriulum, Food Supples, and Human Musgon

SECOND EDNTION

21

2 URL
http://www. psr. org/assets/pdfs/two-bil | ion-at-risk. pdf

24 |


http://www.psr.org/assets/pdfs/two-billion-at-risk.pdf

IISIAv fi ® >Nn™ w) |

Institute for International Strategy and Information Analysis, Inc.

8 o8 Ao L % [ = - % M= tdv—| s -
2 M= % % - o= 2 l—f\/Zi 4L = ?/8N9-||—-"$N9'"9
s -y T A L
% 0 o™ - oqlscofl V—| —  #£Neo
Ly <l e «vs 0 g1 % FE VS | b e w1 %
o arsme| Hfisw domsqd w2 4y
o 4 4 -H % r 0 —qofrne v q %
S e S e N R I Tk
2-3
'
0s- g8
0.8 -
¥
E 0.7 -—Mapasakl
deathe
Eﬂ.E-
E s
Eﬂj Hi hil
-=Hiroshima
E— 0.4 4 Deaths [I5)
EH.E-
[ 1
0.2 —Mormal
distributlen,
011 1.15
0 T
0 3
Distance from Ground Zero {kmj
Toon 2
=Y = k4 F 1980  — %k ie <V, o e 1/ oL
—co0d4 {=s™e %ot fe~ofve -] s % <ooqr-=
1 e - % - 0 % A4 e Nuclear Winter < #
2Toon, 0. B. et al, “ Atmospheric Effects and Societal Consequences of Regional Scale Nuclear

Conflicts and Acts of Individual Nuclear Terrorism”

25 |



IISIAv fi ® > N™ wd

Institute for International Strategy and Information Analysis, Inc.

L e=% % 04 | Mws< VoL o BV —# N o - e
< 4 1986 - — = > 4 FD US National Academy of Sciences 3%s
] cM - ] eleswedligor -
mass starvation ~ | L—2 Ne| < £ 1 = ™Y 2o
21 # Nof ©2007 ~
t 4 Vv Nej | ® — &L 100 ™y g <=L - t 4
v a very ' limitedA regional nuclear war o # Nof = L -
L % 1A1<% 4 s =™V ool — 2| <™ =L,
- = 0 o¥%2—|feol—ro{—%ed % o=24s 8
# oV = #Nef s afiw - o 1815 4 10 4L -
wo s o | - o % oflNes A sz
2-4 1815

Wikipedia
0 rs —V E— o L L o/ — % NGO | 0
% 1 Aot zLs % 10 w8/ — 810 — , % -
egtsrods— L ov—#NJ V¥

ZHe|fand, Ira, “ Nuclear Famine: Two Billion People at Risk? Global Impacts of Limited Nuclear War
on Agriculture, Food Supplies, and Human Nutrition” (Second Edition) 3

24

25

26




IISIAv fi ® 2 n™ wd

Institute for International Strategy and Information Analysis, Inc.

| 1 e v L gavl—zNdeqq
# No
1
° 660
1.25
10 0.5
[ ]
2-5
10

L
H

_'
—

Relative Yield Change [%)]

1 2 3 4 ] ] 7 8 9 10
Years After Nuclear War
Figure 3. Reduction of maize production over time, with whiskers showing one standard deviation for

each year after the nuclear war. The gray area shows +1 standard deviation from the control runs, illus-
trating the effect of interannual weather variations. [Figure courtesy of M. Ozdogan.]
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Figure 7. Map of rice yield reduction (%) for the first 4 years after regional nuclear conflict. Brown indi-
cates negative change, and green indicates positive change. White regions are provinces for which we
did not conduct model simulations. [Redrawn from Figure 5 of Xia and Robock. 1]
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Iran 7431000 4231000 1371000
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3-8 2008-2012 100
CD2008 CD2009 CD2010 CD2011 CD2012 Total
Kazakhstan 32 3.7 3424 0.5 103 360.2
Turkménistan - 03 - 0,0 03
TOTAL ASIE CENTRALE 32 40 | 3424 05 03| 3805
Chine 934 76,4 109.8 93,7 1143 4936
Corée du Sud 426 343 425 97.3 815 2983
Japon 3.2 63.0 173 224 26,4 160.3
TOTAL ASIE DU NORD-EST 1732 1738 | 1696 | 2135 | 2221 952,2
Afghanistan 33 - 0,0 24 07 6.4
Bangladesh - 0.1 - 2,1 2.2 5.0
Inde 2013 20786 662,2 1696,5 12057 39794
Pakistan 1322 573 140,2 82,7 68,4 480,8
Sri Lanka - - - 01 0,0 0,1
TOTAL ASIE DU SUD 3428 265,0 8024 17845 12710 44718
Brunéi 19.9 1.9 02 6.7 53.0 81,7
Indonésie 9.6 29 hg 9.3 151.7 3535
Malaisie (Fédération de) 376 70,6 360,4 2689 461,0 11985
Philippines 0,1 0,1
Singapour 2521 296.6 31,8 29,1 1015 11,1
Thailande 14 5.5 3.8 21 140,2 153,6
Viét-nam 02 35,6 55,2 209 3.7 115,6
TOTAL ASIE DU SUD-EST 4079 4131 4573 47246 9111 2614,1
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