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. St. Thomas Aquinas
. William of Ockham
. René Descartes

. Thomas Hobbes

. Gottfried W. Leibniz
. Alan Turing

. Turing Machine

. Imitation Game

. Watson
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. John McCarthy

. Dartmouth College

. Stanford

. Marvin Lee Minsky

. Nathaniel Rochester

. Claude Elwood Shannon
. Bell Laboratories
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1. Herbert Simon

2. Allen Newell

3. A-calculus

4. First-Order Logic
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. Alain Colmerauer

. Philippe Roussel

. Constraint Logic Programming

. Edward Feigenbaum

Joshua Lederberg

Expert Systems

. Strong Artificial Intelligence

. physical symbol system hypothesis
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1. Symbols

2. Roger Schank

3. Conceptual dependency theory
4. Joseph Weizenbaum

5. TerryWinograd
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. Richard E. Cullingford
. Robert Wilensky

. Connectionist models

. Warren S.McCulloch

. Walter Pitts

Black Box

. Teuvo Kohonen

. Associative network

. Kunihiko Fukushima
10. Cognitron

11. Recurrent network
12. Hopfield

13. Self-Organizing Maps
14. David E. Rumelhart
15. Geoffrey E. Hinton
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1. Stephen Grossberg

2. Gail Carpenter

3. Adaptive Resonance Theory

4. evolutionary computing

5. Alex Fraser

6. Pattern recognition

7. Cluster analysis

8. Bayesian inference & Bayes networks
9. Fuzzy set theory

10. Rough set theory
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1. Judea Pearl

2. Lotfi A. Zadeh

3. California, Berkeley
4. Zdzistaw Pawlak
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1. Machine Learning
2. Boosting Algorithms
3. Robert Schapire



if¢dp,..w Xy

0)s edlodds (gl aib olailas a8 (63,5 sbesls 5 gl o 2Ll e bss aesls
555 O3 Llodd (uuaids g ysa a5 slaesls a5 S5 diysT o Cowd 4 (6 2is
ssba U das o ool el T Caas 080,850 4 Lo ol ias oo s 1
LS 58 a5 lod s (sdpaih olzdlay o LS Camds OB, 555 s fe0 8
G b 5l e 6,5 3L T g ogd 5 mbile S 5L 43039, (Schapire, 1990)
a3 aS o Ll Caliden (la jide 53 g ik (G o) W5 L;ur;i)jin
($3315 ¥ 4 Ol 55 a L 0315t 5 Gons (6,8 3Ly 05 g 5o e 7 plas sl
15 gos 0Ll (659 00 S o
Sl et o me gl gl obo ol b s S s —
3 ok, SS Grme SLalt i an me 55 5 5,05, & oy
el (LSTM) " 5Y b el 57 aiblom aka 515,50 550151 o adebe
33 a5 pladeedl (5 p b g o pae 4S5 e S 0355
{(Hochreiter & Schmidhuber, 1997) 4 ¢1.,1 144V JL
s go 4l G = 0 g et o5 5 e Y0 Jla 5o gy Ladeis —
L 0l OT o poma 0 g adeds tSL‘”p:":)ji“ SRUTILEESIEH - e
3050 Wz 55 Lo 3Ll 5 4o 9l 0D 30 (St Sla Sl 3 S
o3 i (slagz 5 581 a8 sl Bl o T (slaadl . S 515 5T
S SGEs Al Ve s XY Jle s e gr st slapn ;S5 56
(Phillips et al., 2006) Azs 1440 Jlo slags S
2345 5,8 o Yy IS 5ba 015 on 1) (8 se Esh dnm g ampi U
2333 5 tle 655 3L 0553 ¢ sean B 3h 0593 1hTch odalice U6 15 g g

.(bﬁ)wdﬂfsg

1. Recurrent neural networks
2. long short-term memory
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4. Sepp Hochreiter
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5. World Economic Forum

6. Crown Commercial Services
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3. Government Digital Service (GDS)

4. Office for Artificial Intelligence
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2. Big Innovation Centre
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2. Foundational Artificial Intelligence
3. Gatsby Computational Neuroscience Unit
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1. Leverhulme Centre for the Future of Intelligence
2. Future of Humanity Institute
3. Game Al Research Group
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2. Joint Information Systems Committee (JISC)
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1. UK Research & Innovation

2. Non-departmental public bodies (NDPBs)

3. Biotechnology and Biological Sciences Research Council (BBSRC)
4. University of Dundee

5. EMBL-EBI

6. Science & Technology Facilities Council (STFC)



10 > LKl oo sae o 38 p 3o

(ol ol il ot s 1875 Laesls ONS de gazes Jdowd )5 Sl S, Ol e
slg éjﬂldu&uﬁjamu{}ﬁwobu@ﬁ\,w}:,uu@)\y
5 Ssmin sLaesls 33l 1 Sl eslizal 4 Sdidy S Ol (55T 5 5 Gaiios
S AS T o3litul g Laosls dowd 5 4 3 5 (S3lond c(s5ludle ¢ opile 6,55l
U S 5685 slaos s o 5 0l A 5 03 208 (GLaosls 4s sama |
93 Opden Gl (Sl iy by (asolid 66855 L 5o (land i
'S S e Sy 1 IS (15 e b eslo Il a3 OB (gla IS g8
oy Ol L Jalod 60mis 2 5 sate 5 Olgr 53 5ty Dlowlons 510 655 Ol o
3,08 5 S et Saels  dna s )y e SIS0 5 DRSS (655T 55 5 G 5l
sloul 5 ¢S o ol 1) gaio 3,0y 45 YU s Shas b Slslows 5 8 50m0 Ssa
Ao slag sl fopds m e SRt b Ol o505 2w 5 S Obe o6,
odd Sl )b ol (6HLS aali 5 53 cdas oo [aul 53l ) G Cub b aS esls s
L 6l 6K S0 0S5 (5Ilely 0355 (6,8 el a1 sd ol momes Sl
58855 Tt o L ()Ken 55 o sian osp s e slaesls ek i 5
0313 p ke 53 o laol8lsils SIS ol (slaihie (Slap g S |25 51 s losr
C—wloslayl 3 ol aly gmi vl by Cgr s 038 laml sboul 6l —
.(Science & Technology Facilities Council, 2019)
Fm il g 55 S il 55 55 (S ke 5 (i Sliiow 155
b 0L 331 Slidss il 3 3 gyl wle 5 i s slassl  Sliios
Dl 5 Sl 55 b (8 s g Slas 5510 35T (g1 457 Bl 5 (wkige
03 gad p3el cdms oa idg [y 03l 5 (o gae Bsa 555 Al GaOleT Gaos
bt g oo 51 Ol (65T 55 5 Geliosd 5l SIS ,5 L 155 ol ¢ ioman
Byl 8 Slidew 5365 S dal o Kes iy e Sleds 5 ol Slides
G S Al L a8 U8 S b dns on o5 | bl slanl e

Sl p 5515 6osld (o asli s G5 5 Ll oo 5 0 Lo e 00ls 5 (0 e

1. Hartree Centre
2. National Institute for Health Research (NIHR)



Las 515 5 015050 clas paly bl (8 gnae 50 (555l 5 p iy & A1

56N O sk W (a5 587 L1 (o ST m sl 5 p 51587 ST 0 ko (51l
i el o S 0313 5 8 semn S r 5 il L bl 4 $SUS g
5 s an Sl b g slazel 0B glaesls 4 Odem ) Slidow S
Elirs g AT o by gl Bo5 (g 31 g0 Al 5 ()18 b 1 S5 5
AT amn 3o U 5 (5 O b Vo0 ) e ) 15575 55 50T 557150 o g g
e S50 5 8l (088 (Jlias S)ls 5 (s s 53 08y, 5
3,03 (6, (S g O pkee 00 (IS W le ) Lys s Glaa 5SS
50305 5 8 gan b a Olided Cogor (63,805 Sy dol Godio 4 ESUST (pimen
St Pl 6l 5 G ) gb g slaaie] 55 Si1s 5 (6581 55 55 e da
F et @S b p ys 55 e a5l s cp 8 3l Lt sl o sns
s S Hln 4y b e Gl b 5o CST 0 0o asl 5o Gy sd ol AL e
Gl o331 5 it e Yo YooY oYY S 6l i |y opiae iy masy by e
.(Engineering and Physical Sciences Research Council, 2019)

585 o s 53 plddl ()8 4l 5o ezl 5 3kl Slids (sl 5
5 i laesls 31 (668 aslanal 5 aesls sl 5 aV¥sle ST 250 (6l 5 o slas il
555 HS Hgws y3 by o Ml 5 doosls lacslu 5 ol b CS 5lie 55 595 40
.(Economic and Social Research Council, 2019) &l 6515, 3

355 65 w53 Ly sl Sl sl 31 (S5 ¢ anb e Sl sl 55
G & iy 655 3l esliml 0T wlal 1o ST Sl 03l Sl s loma &y 535 1,
03 gm0 oS 5 momat (nble (6,550 51 5 S e 5 (amel s 3 iy
S g elaz] (}Lc (il (oolasl glaesls b pwj adalin 9 Jases (slaosls
Lol slonl Cgar YU LS L Sloslows Sloslinnl 5 b i A 5 )
03 3 ol 5 5 oS 4wl s, g}'.’.Ji.'.L" el T (glwacs (gl p 385 ()loes
.(Natural Environment Research Council, 2019) .

., : - , Y
Jlom s a1y g5 &l 65515 5 6ol S 0 & o I b o

1. Economic and Social Research Council (ESRC)
2. Natural Environment Research Council (NERC)
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7. Arts and Humanities Research Council (AHRC)
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5. Beyond Limits
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1. National Retraining Scheme
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1. Innovate UK

2. British Business Bank
3. Eagle Lab

4. CodeBase
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1. Digital Catapult Centre
2. Innovate UK
3. Applied Al
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1. Creative Destruction Lab (CDL)
2. Machine Intelligence Garage

3. Deep Tech Accelerator Cambridge
4. Conception X

5. Entrepreneur First
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1. Deep Tech Science Ventures
2. Precision Medicine Accelerator
3. Committee on Standards in Public Life
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1. Artificial Intelligence and Public Standards
2. Committee on Standards in Public Life
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1. House of Lords’ Liaison Committee

2. Liaison Committee

3. Al in the UK: No Room for Complacency
4. The British Standards Institution
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1. Department for Constitutional Aftairs (DCA)

2. Transformational Government: Enabled by technology agenda
3. Data Sharing Ministerial Committee (MISC 31)

4. Information Sharing Vision Statement

5. Data Sharing Review
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1. Wellcome Trust
2. Midata
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1. Administrative Data Taskforce
2. General Data Protection Regulation
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1. Executive Order on Maintaining American Leadership in Artificial Intelligence
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1. Executive Order on Promoting the Use of Trustworthy Al in Federal Government
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1. American Al Initiative
2. Whole-of-government strategy
3. The National Artificial Intelligence Research and Development Strategic Plan
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1. National Science & Technology Council
2. Select Committee on Artificial Intelligence
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1. American Al R&D Budget
2. Networking and Information Technology Research and Development Program
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1. National Science Foundation

2. Subcommittee on Networking and Information Technology Research and Development
(NITRD Subcommittee)

3. Committee on Science and Technology Enterprise

4. National Science and Technology Council (NSTC)

5. Office of Science and Technology Policy (OSTP)
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1. National Artificial Intelligence (Al) Research Institutes program

2. U.S. Department of Agriculture (USDA) National Institute of Food and Agriculture (NIFA)
3. U.S. Department of Homeland Security (DHS) Science & Technology Directorate (S&T)

4. U.S. Department of Transportation (DoT) Federal Highway Administration (FHWA)
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1. Declaration on Cooperation in Artificial Intelligence Research and Development (US-UK)
2. A 20-Year Community Roadmap for Artificial Intelligence Research in the US.

3. Computing Community Consortium

4. Association for the Advancement of Artificial Intelligence
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1. National Institute of Standards and Technology (NIST)
2. A Plan for Federal Engagement in Developing Technical Standards and Related Tools
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1. President’s Management Agenda (PMA)
2. Cross-Agency Priority

3. Federal Data Strategy

4. Federal Data Strategy Action Plan
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2. DOD Artificial Intelligence Strategy
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1. China's Robot Industry Development Plan

2. National Development and Reform Commission
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2. Chinese Academy of Sciences

3. Chinese Academy of Engineering

4. National Natural Science Foundation of China
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1. Ministry of Transport
2. Ministry of Health
3. State-Owned Enterprises
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1. Science, technology, engineering and mathematics
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1. Biotechnology and Biological Sciences Research Council (BBSRC)
2. Medical Research Council (MRC)

3. Natural Environment Research Council (NERC)

4. Home Office

5. Ministry of Justice



LYY O 5an B gh p gl ) s 5 ey 53 by glS Sl 4o gk penr

wile 55 Olle b Gl dnn g 51 a0l 1 ol s 3,8 0 Dy g olor!
ol oS Al Slainy ol el 5 1B (s jlasee Dyl 5 (SR g e )l
03,51y (smino 3 ,maly s Sl DLl o 5 S dal 5 ool Olabl 4ol
(Y OIA 035528 ol&2515) Wlo o Sl (6 Oloman Modl s o 55 5 LS o

AT o G Gl 55 o5 3 sl & b n Slaej g 55 K05 O3 b
B3 G g 0 FO el oS 65 5 i Glaars s S Sylem L 0SS, 5
h;ﬂéuu)jdpjmui}nAL:AJ'):J:;:{L;U:YAUZJ'}»T}\U@HM@;
U dlw s sl syl 0lKe Yoo Jolis 05,8 a3lal b 1y boT sldas 558 Cole
o dlo s Jl o T ans 534S 505 1) Coda cpl g das [l 31 V=YY cladle
b a8 Cles S edlel s paly ul 3 il osdle Pl (B30T ST el Slkad
shyls laas; 55 akax 5l Sl cla.,» 53 basldazol 55 L O gk ¥ov ol T Jls 4w
5 AL 65 RIS 4 (p e gr Wl st 5l b Gl Sy ol
35 Al S e p o s it 5 5 G (551 e
33755 5 Dl 5 o&Kisls 5 s s 31,51 0L 2 5 (65 K0n & S e o
e 5 Pl sl 5 oo 3l b 5 yles (6l 8,5 5 sland 0l
S Laasal 5 b 55 Slaainy ml.Codls doal gt olastl casal ol 3 el
U el b iy olanil 5 (655 slaism L 15575 slaaals 5 2ol JUas) (slaSlew
2 3 05S s 53 e S slasliaal 5 Al - 5 Slae sl 148 (5 mne g
(YA HM (53 5lg) Sl e S o Gl OT 3l ol

oy e
ot OT 31 Lo i 48T ol (Slo g (o s B pn (5518 Sl 31 6 K05 6 5
alraan gl (o sian hsh o) 43,5 S ) e OIS b il S
S8 o siS ol slg o YL 31 aS (iles ST 3l 4w, ol 5 Sled (6l 4

Pl 5 a8 pan )3 WalgS 02 7 S 5 25 ml b o S g8 i 55 0

1. Department of Health and Social Care
2. Alan Turing Institute



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ AN

23 e Sl AS (on J55 15 5558 el 3 (osan Figr 4 b e glaaal
9 Sl s 9l Sdadtly 5 SdeOle codaoli oS 56 aw 53 o sin jhgh o) s
4,588 opl il odile Sdedidy 5B ol abal 4 Oy B (9505 Alob &7 55 0l 2>
OLi 355 ¢ 5md 30 () 45T Ll 4Bl T 5 5 Dkadily Ol 51 g 5 BB iy
):)j.i_fo_il):JL’éolSJ\wu_alja.hquszﬁ-o\:fd):éwbr}oam:
Sl r Ol 53 (8 s Bon gDl 58 4 OAS LS sl
Sl Dl b g 5 Ladon o Sge S (S6 S8 405 6K o5t I 8 e 2 s
é.§_iO.:_?joWQYLl\d:)bakjdla:ﬁfcl.q\.wlnﬁc}bu rl.q.?).a
ol e s o3l ol 5 00 S BT (e san isr p Lalis sl 48 b s> UG,
i Ol a5 93 53 Sl o b 58S 53 s Lo Sl
LS o Eow Olgar )3 odowte VLT L2 0T 5550 53 OISO 56 5 0118 ol
53 05 plod o el G2l o 53" 5 0 S’ 5 ks 157 0o a2
Jdos g an ol osls, 3 Olg 55 ogae Ssp o) pable oyl
L oS 5,05 1 0Ll ol 8 simn Sigh 45 das o OLES | il Ui dw go |
(VWO 5 63,L) &S 6lol o (galuasl s FFa ey V7YYo Jl
03,5 (it S 1, 0T Jod Lo s 31 o s 53 OIS ol 8 ol sl
Loms slaaal > Sl g 4 ol Sl 4 Wlorty 55 ! g 43 OT L3 5
36l Ol edys 5 525 OIS ol oS (sl (a0 b il 55 @115 i
.mb,m:g\md\w@)stﬂﬁ)wﬁj\@jw;aﬂ;};u,éw
4ol g L o 5 ol 5 0 S e Olsiod) o (8 s Esm e 3 paly Sl (i 53
OTd a5 5 (o some (o sn Ssanl0)lyd (348 55 (o sas g o)sn> )
Fip e J 5 Gons i a1y o & e (55,5 OSSOl el o0
OB Ly (kS N o gmio J o 1 B eds iUl o (6551 o0 siaae
o e 5 Vol a5 9 el 5 3Ll Gl 1y s 5 5 g ST g0 ST (6
Slowl ONST 95,5 idw 93 8 53 (Shle dd ga (6l bl Lol (US o sl

1. Silicon Valley
2. Accenture



LYY O (5 5man hgh p gl ) s 55 ey 53 Ly glS Sl 4o gk penr

Fls s STl mlao 550 DY pamme (il sl 5l sl Esly 5 U5 s
G At )s 5 Ol S 5 (S005 G i 5 (53kal bt L ks &S5, 3
(YW orman Jsa diw) dd dal o elaxl (690 40 T i
03,5 ok 2 8 IS4 (o pn Fp Slo 2l s 53 ey OIS el
rsp 4 S 55 Dyl polie den (s 5 g b 5 Comal i A S Sl
71 Fran G Sleslinal mls 5 Las )8 Segr ol b o san
e e i ta § sl e 5348 ;K05 e 4S5 Llesls ) B oLl e
Wl (65315 4 s e o OS5 OIS il gilate oS 3,05 3 525
355 Colal 5 Las paly 6l 4 cpl3l i YOV Jlo )3 ol e = b &S o ks
52585 Gl (Fsas h Sl Sen S ol h 5 Slbag & S Ll
K ol 3 it 53 Llosls €111y (1S s 5 p5Y (slaylin sl axbls analr
sladesly da s Uly Ol & Clgs (o simn 290 05 53 o Sl (Pl 5 e
48 Al sy Sl o 53 55 LSS 4 Sl i LS5 Sl
oo Fras Sisp ar S b Ol s Lo o san sn e sl e Do
1305 0Ly Sl o as 1y 55587 ol (65l il 5,5 L2 YoV (Y o ys | say
ol | YoV Jle U Ol )3 (P sinre osn )3 S8l el S a0l s
(oot &S 13,87 U pams 5550 a1y Ol o 3 (63l O 4 57 ¢ Lo
i (81 e g DU s 1) = b a0l Oles 3 o 85 Gl Jule e
spors ol ol (Y WA Dlend) 587 Ol gie o s hgm 3 ooz SYUI 51 03 8
e o Saasl b 93 S ete S 0web s b 4 YL e gl o5l
03 e e Gl lad L e Sl 5 00 ey (eeige S35l die )0
e 5§55 g il S 5 D3 6l ol Ul e adian 555
Y&, Jj.,\.:-u:&.ijaﬁé}ffuja.aﬁwcjlm)}&f&i\js‘ﬂiqsﬁ
Wl o Olgr 3548 5,5 au 8 Ce by Bl IFEV Sl ol 5Ys 5l

AL 0l S ol oS WUl e i 53 B g b g 4l O3l 5 el Ll

1. Next Generation Artificial Intelligence Development Plan
2. Shihan



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ A3

L&JM)&Y@J\?}:D.?’JEJH)JJAM}:JMUJ{J\M)@JEJ@SJB-P
Jﬁé\),;@bzgwjm;u(@ummgL;;,.;.J,;ijsémum
S o idss Dlalis g tlm o s b ol sline (US7 g0 56 5
s 5o Ll Sl ol || 95 S b Lo g Gites 5 ol 1 b 5 (650 54l
AT G350 U 5 6558 oo s SIS 5 st 55 ails 655 (o5 s
S 5 14l Ol ssan ;208 S (o sae G sb il )l g0l 4 a5 L
sl s yls Cowgs 65 0 s a5 o,y sls ol (aal = S Ol sea
U S e Gy s 1y oen Slgp ik Slelie (gay o 3 sl ol oS o Jus
s oS Ly o8 Gl 5 (g0 s0s Glaslayl B baaiyl Sl 5 o g slasl 5l ples
S oslinal g sld ol dmu 5 53 oo st S 4 ESKaS 5 Colda (gl o s

u;,_;aw,:cj_b;ﬂ\,dugwomuwb@wl)guc.z{,;
olaty 3ok L 5 5 9k 53 o)) s Cmis &5 sl (61 (ks i o5 sinae
33 lopas Olem ol 53 (3 Slag b i 57 L il sl Vs 55Uk
ezl 48 5505 355 9005 wrdy g mle S s, o) 03 b (o 5Ll
Laass ool 4 dhoe Slalin (51 o 6 poa ol Tods 13 g dal st )Y 35ke oo
J=B les ;S sl 1y b ) 6T (6387 m s Oy 8l o 5 A 0101
s $olasl 555l Sl 534S Ul bl LagT Lel Cal 03 45 i i
a5 3lice S gy Al 0l 4 e A U Sl 2 sl (o8 shae
LAY Y Jlo U o slal s j¥s Oads 5 Cin o sime 358 &S Sl 03 e
Lo i 5558 oml stls Lallib g5 5 sy Y9,) Jslas sde ol 457 5 S dal g
sl ol K5 O a7 das o LS5 1) o gimn pan Sler golasl 3b I es
b o Sdss o g 8 gan s 05 53 s (IS e o SIS 3l e
W el Ll a g

Yool o 5587 53 0T dn 5 5 o shme Jn S8 Ol on 40D ) s

. . é . - . Y .
S jo ooz S1ols LS a5 (6,80 (6 i Sy b g 4Bl 201530 59,545,

1. PwC
2. Mozur



£Y0 O (5 n hgh p gl ) s 5 We) 53 Ly g8 Sl 4o gk penr

WOl by piS s 55 ol K 45 Sl o gamn b gp anw i 6l (5l
SLaly jo ol Sl @l s g 50 0693 0 5> o (‘iijfw Sla) 5S>
glj_?@ww,g;lgf,ﬁdmwcmbL;un\;q;w:;\.uw,gp@uu
o 5 653 4l ol 6wl 5 I Bl 5 g b ST g eoldaall
St el Linb Uln (2 gis g a5 510 3 ol ylam 5 50
B e Ly B
BSS pimen 255 (JEs (£ g 153 5 (S0 (8 g S 5h S0l (8 puae
OLkes L Soddas oz 536555 050 &5 ol (pl 3550 opl 53 S0 0 lal L
fﬁa;?wéu_fu,u};\!uw&,Mquﬂu,”};&&iﬂ
Sladsel p dam g d Sl 5 (on § sb g0 (] 45 i (o 08T 5N LS (2 e
potims (2L 5 bl Bl ils GLLE SST 5508 ol )3 (o san B 50
o&_:«uusg;pt{w,u@jd;;éwmlmbg;}f,ﬁL;,,u;_fu,u
(E SR o A A &S Sl oo laslannal jl i fud (i8S g basliazal
5 be O oo G 55 (T3 ol 5 Lag, S b o5 55358 8
$2 34 pamin Lond go 33 1) 55057 (8 sun ish 055 53 o g Slapdbel
o 03 5558 L iy e gl o sa g 013l B o san pan p Lalud 6l 5 2B Sl
505 slaasl p s a5 L eSun 5 glodn T )5ty oo a5 4. ST o eS| ol
losls )l 3 o snan Sano)sm 33 S, Sl s 015 gy & Gladlrann Ol g
sotonie SV Lo 5 o gz S8 o) s lassil (50l e S5 5T 5 s o
2)Li)> OlsS g o Sl (i o5 LT on 6l a0 S il bl 5
O 5 J1 e 5555 i QL85 51 G o8 8 ey 13 50 s OT 02181 Gl
F 3 3n 5 05Nk o 53 8 guan Fgn 63T 5 S e S 4 00 LS G
e GBS e ey o 5w Yl Ll ey o 55 0 S w3 S 5 Ll oS
RCE PN PSS PN S I ([ BUPIS S P SN
Sl S5 o gan Jrsn 55T 5 o5 53 Jlb sl 5 DL Sy )
(ol S5 528 S e STS 4 Sl g gbgo 3,8 4 5 0T 4 L



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ £

ol 3ol 13 e ool skl Ll 55 (COP) ' i i oS g (65570 208
3 S il 1 5T 5 5035l e oy s 87 05,8 G b 1 aaS”
Sl b ilan S5 o 5 )18 o 5 el 053 5 ke lainlw (Siales
e ol 5 oo plli Pl 5 5y 055 ¢ 55 Slosh 5 655 o aaS ar )l
(ol Glalculbn (ol Culby oy 5 Salon 53 A 5,575 e L
Sl s 3l ol Colal b sl o8y LIS ol Sl 5 5 ol Dl g 0
Joﬁfeuc,z)u),bj&\,sﬂQ)w,gﬁawwﬂ Sl g loaly planil ¢l L
3 by, (Je) (J 520 Ol 5ot (MOST) (5558 5 psle S35 il Jo (o8 5o Sisa &
5 el oK 5 533 (sl Lsyls aiby 5538 55 o sae B ga Oolal
S35 5 oo Sl i ol gl Wl cab 50 DIl 5 il )5 S b adle e
5 psde S, (e (e S A b e 3l 5o oen Al SR 1)
sdi 8 gae ign Dy gl Sialen 5 (5550l 5 et 585 bl & p e sosb
Sl ol cmomen s (6,80 (o s sbar |y s o, Lal 0T 4 &7 alby &8 Sl
5 el a5 Aol el e sias a5l () shes 4SSl g s L
ol ol ()i w2aST pl LS gy 5 |y (B sae Sisn (52,5 (ol Dle g 50
il 558 5 Caliee slaailio sl OB Al Bl o san jisn o) O,
) Lo 5 8 semn B8 3550 53 OIS Sl plawil g1 JSS GG sl izpas
el 0l (6 s IS OT & s 7 ol (65,51 50 1 wliei 55
S5 Sl Sy sl (o shmn Fsm 05 3 e 5558 el L g e S
23 A5Gy Jus (8 g i gh drn 5 40l ) sl abelin 5o 54 S (8 see
Jo U5 g 45 Sl sl Sl g ks oMol o 55 5l 95 i YAV (Y
FS eSO Y Jlu U 5 uS eslinul o sume Son laasl 5 g5l 51T Y
rap i) 03y @3l s S s b (e s e 3 65T 5
stry 3y U a8 CnSle b b s s il ookl 5 el Y5 4 o phas
S plos 5> Syl O oles ! Cfb ol osls )l 3 il 5 ooyl

1. Chinese Communist Party



LYV O (5 5man (o gh p gl ) s 55 ey 53 Ly glS Sl 4o (g penr

S S gh 5 4 G 335 Sl o (GO s O g 03 Bl e
3 G ity > il o8 (o ame pgp Sl Cand BB 288 (sl b
e hyp il 0s 8 4 5 5AS o sme g 3l die Y5 )5 cana 5
Ssh oo by sos pl 3 dne g g Gutsw Ll 4 o g &S Sl ol oLl (N
s o,lal egas Saa gdn Jud Jool glaasl 4 4‘5,\.1_?(t_; o=l
3 Giosd 4l s S&T 2030 (5,557 55 (o anws 5 5 Gl 0325 ol slaasl 2N
s bl A1 5 g g 4l ol (V) ide 53 45T (63150 3,05 o Lil National Key asw
5 R g i (sl ol (SThsl Slowlows 4y 5 0285 slaesls i ga
S sbien 3luig 5 (IS 68 el 4 i (25,5 an bl @ 5 el
a5 e dle e Dllos a5 0 iy bl (801 4 i lies
Azer oo 55158 S sh Dlalone

il lao) s 53 adlie HLisl 5 G plowil 4 dnwr 57 5 Gl 0 5 )3 ropen
(DBl (il s 51 S ke (Bl ple i ple sl o gan isn
L 33 5 Sl 0 ST Sdiiay Lo o owlal (gladisy plu 5 owlibansls cslasl
sl 4B G Jds dnn 5 5 Lol ol o)Ll g 58 5s il 4 8 siae Esm 3 8l
N Sbtig @l m b a8 (Sl i 5 o pan Soa 056 4 a5 Sae 4 (AL
alS s wT B S e Gy 555 1 Olbiatils BLESTT G1sn 8 5 68 ool Dl
Bl b G sl o sian i SIS aa) S S5 55 L 5 il
(S5 SRn  3B A 55 9 G 0 5 )3 (63 il Sladal 4 (s S 5wl
Sl 5iS ioman 5 35S e 55 Glade S| e sloml Dl Ll le 53S0
Sl Sz 5 gl Ly (o s b 5 Glidod o sl oyl
5 b slLadS L sl B e sian Jigr Glaad B ana 5 (o S Slaslazal
Slaaia) )3 (Fyman Jisn o o]y sl (o san pr Sl e ST,
(S e oS 4 (o san B3 S0, dlesl romen 5 (63,8

SLAS b e 5558 55 S b 5l s Sl el 5 (oI e o5 3

5 - - " w F - 5 w - .h
J}JM};)Wuf)JL;)ﬁduJﬂ)ug_fb)Lw\j;_JLOW\LQJ}LB



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ £¥A

S8 S Ol e a8 ol @ a5 b 58 pl ey CIleb Jl s o siae
2> Lo gty 5 5 @855 S 3 s T Sl - e Olg 3 (s3La3l
Jlo 5 Gy s Sl sl slad s ol il o DD (6558 5 (5,518 4 e
a5 ) 53 GIE ol p 5 (o s Egh dam 5 5 Grld 40 8 53 Db Y4V
3 nly A 4l 5 (e S5l ¥ 2 YO e ol (glantin Uizl Lol dzils Colad
CJ93 LS 5o i S a4 ds Esb YOV Jlu j3 5558 ol ogian Ssn e
oo 55 b g 5 S S GLalS 55 Lol Sl Culam 5 51 4o o 4y
53 Y (oo sast SLaSlaS g 13 (8 e B 50 A 5 5 Gl
Baidu Alibaba :j| I ,Le o gnas isa 055 53 618wl 4o o 3
(P il QLU",A LI Jing Dong s Foxconn (Tencent (LLenovo «dFlytek
ekl 5 oty slae3s 53 S abe o 6l SIS0 Wl o g5 g
O 0358 93 s e 4 S @il o gean ga LSl dne Sl 4 PP
ol 5 S wle o (s1r slaslg 2 gan Jisa o s paly LSl 1 iy o 5
0313 Jolasstl o o sLacsysls o) s 3 Lo gt 4l 5ls 5 61,5 5 slaess s 51 Jbe
5 pode s (MIIT) SLedbl (65515 5 S alini 35 35 Jaw 5 Bukos 457 Aot

355 oo lael (MOF) Jbe ol ailis 155 b Koy o Kan 3 (MOST) (5,5l

dwg) <9y
0303 0238 3 s p 355 oIS 5 bt o o gan Esn (S Ll K30
) 8 5l gt 055 33 dwrgy 3y D 5 fon ol dmn gy 5538 (6HIE ol
eV w5 5h ST ol Jsl et e 5 Ok O gide (65l 39d- B OIS o0
ol ol sen Calitee (gla gl iten 5 Wanlin 53 5 Jlo L Sl 5 g0 oedls | 5
SN PUNE P TSR RO SIS - WSPEL G VL gRiy F P pe
23 Ol ol g3 50 5 S5 & 51 51 p i (8 s s 5 355 oS Oler
DS sy S plad ke S50 i 5 8 3 bl et 3 35 8l 5 0 T

1. Vladimir Putin
2. Kremlin



L8 O (5 5man B gh p gl ) s g5 We) 53 by g8 Sl 4o gk penr

2354l S e ol 53 (6, Keker S go 4 4y, T YF UL b &S il 8
Lo 335 05557 onl oo s m o 3l Gl A8l il (2 gl B Ol
il gy amblian 5 Sla) 558 5 awy)y G dhoB YT JLo b 4S5 50 plasil (6 5k i
a2, 80 15 8 saan B a3 Slitig Lo 5EST e 53 5 58S ol 5 0kl
LasysT el osls Lolastl 51, 2iSis a5 5 Ooda cpl 4 Odewsy (51 ke S
3,LLLOA a5 550 5L a3 ¥ 5l 0 4 asl Qi\@bddf@‘ ol 5l éb—
G 3l Aol 5 Y 3 )Le BV 5 i dial i el JIyds am g bow 5 0T HYs
E35 55 ok SV Y e LS 5 'Y ) 555 el bt S5 0S4l
3 slite 0T Sy e 5 Gl oSm alis 5 8 gn Josn 4 sy OLME ol o
et OT 8Lt oSSl 5 oomze SV ahas 51 Olgr sl 538 2t 93 45 Sl (5
AL )i S ol o san Eaa el ) GlaCals I (SC Wl o f b g0 nen
isr 4 oy OIS Gl il 63 ST 3 2 sl Ol (3550 401, OT
N 55 bslas 5 b o108 0 56 g I wle ST 5 Wijls o3 (gl o suas
rd Al 5 Do (s S a5, S 0 Do A3 slag b
) Slodooe 25 (oo somn hgn idu 53 DS b Glar b a5 55 55 5558
s 5hS l (B s (e sty A 0 (e S 5b0T (S Ly
hn gy sl 05 03w (Sberbank) SSGU uul jm 5528 ) o5 3lg o 58,5
(Fsan isa Dslite slas SIS S i 6 (s o S aT o) 03 poran
s oy 4 sg g0l glil js aS 50 slay S gl T < Ll g o
b 5 ook (ol (ol Loyl 5 a4 5 L Il 5l Ay LB (s o sae
oL () (o GLas ) 65 1y (Fsae Fam ei e 3355 S e 3
LgLAJjb@‘Ji}C.pl{64@\ajy.dé}ﬁMJ‘))&&UFBJBJ))J\JJ\}
Wl o oulowte SV 5 G (£ see Fap gLk
Esan an sl 53 Slem s S A odote YL 5 e S

..\.alf'-«"d-\aﬁquul:l)s454),5@|g};muiﬁdb:rab):4a-f\.@é

1. Peterella



Las S, 5 01850 las pualy el (8 nae hs8 (5551 55 p s ¥ £6

)‘AMQM&ML;‘jd}jéuguj)‘w)‘)gﬂbxnKQ\OMTQM
L,a\c"g;_w\)b)};ﬁda};mL;}Aéu‘;)}l.éjla:liuljwj).sksll.d\&ﬁo\ra)
Aol Cmws Ol ol s SdaOls 5 Sdeels 68 55 Al 5 9iS ol el Ay
Sawgy aS 5,559 Saan San 3 p)lS ganng ol Gble e opll
@)M.bﬂ@yo&.\')bbu‘jd)@\)‘JJ}%J.{\?JT)&&M).@LSL&C@'}A
| el Hlpds (psman oan o s 53 Ol sl 5iS N Sub) s 4y,
G 3T a8 o oslizal ilie (sl iy 51 b Ml (slasduas
St s ) 8 s i )3 555 Slaed 53 1) sy Sl LOT S (6l
23 bl L@ ey (g a4 bg e 635 6558 Sla e ls B
S YA (o (6l de ool L0l et 3 )15 Olge Ll y 8 5 5uslS Azl Ol
Wl ey (Y0¥ S S5 5 55 2) Sl YA 15 6l 5 VIV codouze VL
¥ : g . Y. e T e
)beﬁwcwl u:_&LA‘Sﬁ.{JL:J.AL&ASCJ;MK(_}LGw)ﬁ‘jb)\@wj)
dw gy el o3 3La YoV Jlu 55 Ole Lg\.asa\i:..}b Gwasy wlel psjls o
b S 515 Olgar 90T duemsgn i PAY Cd 43 clins o w11 1) andy ol oS
L;‘))Llé o&b\)j‘c}.{m.ﬁ (ujﬁ})gfdtil aﬁxb& A 9 ) aKﬁJ‘.} 93 L@,J c:ﬁ}&'uf
)‘J—;J—;J{°l§‘i—;"“\—‘p$l§6‘)‘—:‘i°b))30g}—fjﬂ: Q.wéi:f.g“jéﬁ:;&ﬁ‘&b)“ﬁ‘
Llas &
cgw&ﬂa)b)bw}.ﬁmijﬂ)uG‘WJ‘&)Y'\VJJW)Q
2SOl (o g sr Slas)sld ann s Sl Sl Culs |y 555 4
éﬁjl_gcjﬁaugﬁ}u\_?*'\fdb&d‘@\}ﬁ@@}:\{w\}o)u&‘&)jbomAZTM
o o dmsy sH90 SLALS 1 5 bbb (o siae B gp dn g 53 wilse S
do T oo (Ll sioa s g 05 S 5550 pabed oslinal 5l 5 8 sure 5 sn 5 oslinal

1. Supercomputer

2. Computer Sciences

3. Machine Learning

4. Moscow State University

5. ITMO University of Saint Petersburg



£8) 2 o gman o gp P Ar g5 iny 53 Loy 528 alyy NS 15y per

s e Ol 51 (S5 5 amgy 535S (93 ST o 5 g €SSl ol Y417
S35 245 5,8 slaml s S b Gain &S 0555 ] 53 5 e
s an 5851 laesls ( Jle (555 53 by eSS s o)l wle pu
gy Sosls &S 8 @J:g)ﬁ Olsea Yandex ¥+ VWV Jlo s uoman g S ale
Siri oL L Jo) &5 2 (g 5lame jlaws a5 and (g5 lams Lo &S Ol sew Alice
)'L?ov\_;.:f.x;}: oS s &ij_;"df))_f Ols=ea Gazprom (Jl Oles 3.5 5 sliy,
S S sesls &8 slasss sl sl 1 Yandex b o, 4l Gl 5 Ol
Sudda o 56855 Ol e Rostee (Jlr e 5355 Lol 0l Caatoo > opele
spde Jolo e o (3 a S 05 CST 50 Gl Dl ok L a0
G o3 (b 1y nble 685k 5 (o smme Bsm g SLISHI Wl b5 S o181 (5550
83 dr 5 5 558 OIS sl b o T L es 3l
03 aily arm gy Sl g3 (o e gm0 53 e (Sl asl 5 Jaall) s )
flos Sl slgig ol A 53lo YA £k 5o S 54 das, gbs )55 slesls
Lol p e 1y RAS) Ty psle (38T 5 (MES)” o 25507 5 psle )l
s LU s,S egan oo 50Vl mhu )3 ()Ken 5 Calises slaanaS
(50T a2 GOl Sl (il ol o 5t gy 53 (£ e gh Condy Julos
oy 3 il g )5S ol (o gae an Glasysle Ol bl s ayy (Jss s oo
1 ol slme s casly ol Golt Hsbas 5,80 518 05 al )3 And 8 glay 528
Lo Gl > 685 sl LB 5 STl 55 Laslgd opl 3l g 0sls,l 3 Lk
S e ST 5 gl Jmmely L ) peas (slas 1 pLos Ol oo o
Sl asle ool s b ES Hlie ummen L ol LS ol en o giae
Sl amsy psde (ST 5 Jle 25507 5 p5ke )15 5 iy 408 ey Dl
andl A 1557 Jged (8 5e 8 (SO Lo S Sl ke slaslgiiy sl

1. Venture Capital

2. Ministry of Defense of the Russian Federation

3. Ministry of Science and Higher Education of the Russian Federation
4. Russian Academy of Science

5. Russian Foundation for Advanced Research Projects



Las S8 5 01850 s pualy el (8 5020 i38 (5551 55 p a3 - £Y

S35 2 Slogms ol 5350 43K L 53 oy (LAIS B 6l ) 2Kl
303 ST ol Jidu 43 osinas Jeh drwy gl Jes slad b 5 eslinl
JIpds 055 Comi YoV aola 53 0 gae b s ) 53  gwbiw i 5t
s5u03,8 Cabgely Jgs S 5 s S ole 93 . ai alb Jlio s slagsgls
S g Mol an k" Olge b1y I el 5 1l (slaatd (5558 a dnn g (11
5 ey o e DB St (gl 2 ol ) 4k 4y 4ibs s Rostee (k] e
(Y O 5 Y 5) Cils adgs 1y oo 551 5ST Sluwloes of 5 4285 Rosatom

ol y 4t 4 (61 gy (H55 S (i ge Ol 5ot (STl ol bl e
T ST Y PR UNP-SP EE R LS PP I R T R B EA RSPy SV -
Lol mad an o 53 gy U5 S0 6l b by 505 pleld o siae
S G ol 4k 5 16 K5k pir plal Sl g 1S 0L s g G35 06
35S g YV ST s,

35k YAY 5L 35 g0 (NS ale o 0 gruan i s ol 425 JulS (51 ol ESOL o
e (5 gan s (65 3ld Cldal & olaws (6l GV 5Lk 0,3 Usles) L)
i OV 5,kn VP sy 550ke ) Uslae J1ys a3 g eolgiing ol Gob & 03
e 31 GY5 3,Lke Y1) oo BUy sy 3,Lbe VOV 487 b osls oozt ol 4
35Lke 00 Ly a5 STl ol 457 A o gt i SO ol oy 4255 .5 58 o el S0
S5 Oylow Lolie ¢l (sas 5 ladasl ol o GV 05 e APF) oo,
(b on Dl (o (I by Glaty 12 o 53 a3 ) LS (551 e o
W o sae a3l 5 dna g 5 b 61 GV 0 ks OFF) 5)LL Y oman
Ot VAV Jgy 55ldn $.0 5 ke Olidos (23w 6l 5 (GY5 0 0des Y0 F) 55U
obas| il (6,850 (slacs s sl p 5L 3550 slaesls CodS 5 s sl Y
53 Colem 35 Gatins S5 s ol S e Bgis .3 5 g0 0313
aiby 73S o Jis 1y e ;ST (gl 0515 ey 50 (Slae gy BT ST 4y
(Oler) Csls odge 4 1y g )l wle ju 31 5 5 x5 g el

dn 5 S 3 Ill L kil sl ol = |5 Gt ol (lne s 5 dnms) 53



A Iy g O B P R P ST T

el ain ) ml 53 0l enls Lol sV Co sl ol § 487 S o Jbo el -
33 0T 53 (s b sy Comd g & (ol mlio 53 (8 e 250 Sl eolil
e 3 maly v Ol e Yo N4 ST s ol jhite w315 Sl 305 g 4 9535 90 (]
3Ny e Rl 1z ke S 03 28 sty 95387 )3 (o gmn i gh dne 5
SV Jla 3 oy VA 0 YAl 53 doys +/Y 5l o simn i ke 150
5 Lpols 0o s 53 (RIS (8 smn B 3550 53 i (ele Dlides 5
Y 0L 5 Y ) 3,5 e e Jlze s (SHS ot
Ol n (Fsan s 055 53 Sma b Sl U5 IS oS S )
(o ;0 slasy5ls 5) o sman Jisn anw s OT 55 a8 5ls jadeis |y ol as) au
Ll ol i 5 Jotls Colal e 1087 el 1) 5 5287 (65 aly Colutal Ll g5 o
s (S5 il (slaoj o 53 (o same B sn (slags sl plesl T iy ol
Jlsl 53 a8 Hsbolan i dal s (659 0 sl laiml- (o3l OV oo 4 i
o sm plesl i o,Lal ¢ oS oS Lot gy (3Ll ann 5 55 Lo 5 (5)lr Jlu
st 55 B Il 4 aie Wl e OT 51 i oslinl 5 o gas Sladsl 3 55 o sias
s 3 el ke (O T 0l a aliie sbas 355 Yo DL b LIS (65,0 5550 8 0
A Cal 03, S o,Lal o) g ol 33 gy 4 5 LB Judly 4 Sberbank ol 1 Cia
s ien bl o I U galasl Lus gle fooly Sl eslizal" (o § i
Al el [amwgy] 558 ST (sl 53L5 on STe 3T 0 sl shay Ll 5 e
Wl a5 ol ol b s Ss (1 (8 g 298 Gl (0 A (e
OT 4o 6 5 Jate ssbas hass cpad VB 53 bas SIS 3w 55 &8 (ol 0 5o
5l ooz SVLIL o&ad domn gy ool 657 s iy o 5 40 0 al g5t il
23 e e S Bl s s e (Glng s 03 (Ssa s s plbl
Sldewo ¥ 51 i ¥ Y0 Jle B cdas » 0L Voyenno-Promyshlennyy Kuryer
s 3 Sl e e (SLa gt I Sz sdonte SVLI () slag 0
VLT glaas 5o 45 ol 4y 4o 5 U1 1S o Oledl lie oyl o3 g dal g5 o gan

1. Maxim Oreshkin
2. Herman Gref



Las S, 5 01850 s pualy el (8 5na0 i38 (5551 55 p o3 - £EE

L adlas (gl ol ama ) (b dal s 5) Sl denn gy (Jlo 0155 51 2 Hlos oot
O)lizels 5 pedtes LIS LS sl | (s 50150 5 55 50 slaslil ey Ly sl Al
slag e gl ply s ol slaylsl g uuﬁf)\}ajulw\b‘)jﬁjdwuuﬁ‘ﬂ‘)).\il{
53550 il ot b SIS 5 608 Sl T selS 8 S sl alls o
S an 4 Glos g o g Wt alad 53 LS S gy oallas (slag
Oy JaS™ a3 1) (62 54mmal o jluil i (8 e o 38 dnms 55 13 5 3 shona
T8 Sl ) " S e sl ol ablie sla i

055 ol S ealial Jold auy;y (o sas gn S el 055 g o ulg)d
s Gazprom Lewly jpees 55 . Coul )l Conlw Calidee Ooldal 4 glaws ) shiea
G S 0T slis alaz 31 48 iles S dimie |y 28] 5 (Sl & 285 &S ,2) Aramco
Wl Sl i 53l il g oo G (8 e B Gl Jool )y an i 4 s
Ty GLen Lasilay 5 Jlimys a5 (Ol s 155 el Gb (ol 1 esDle
an) 5o Lag )L 48" W5 S 531 5 Ol o 5 4mgy oS 53 (MinComSvyaz)
s B n8 1y (6 mle Sl iman 5 bkl ) ¢ rez DL ,l ¢ 8 5nmn S gn

3 ) Ao 53 sy 5587 53 (£ e fsp (6031 5 p ) Ok o5 5
odas slg L 4 S )sba s iz YoV Jlu j5 a8 508 ol egiae Sea e
Ladsal (g1l O e i 5 1ol SKinlen 0V stme Ol ety LOT 5 ol 0 o3
SO Sl (555 0 ot g5 slasly 5 O )| sles 231 LI jle 457 cbilotss olus]
Sl 38T ¢ Jows gladgs SLOE )l gy O sl 5l aJ.;a.a‘_}:g;:J sbslg Jgs
(ol amsler (oa e LaObjlu o 85 50T 5 ale GLadlela ¢ Hgs psle
St g tr 5 (Ja 3 paly A) (A graad (ol SIS B (ps slanS A
4S das e Ol 5 sb ol sy I e g o lonils ST (Y V4 camnss
i) @l T 5 Glabslwl 5 5gh G b 515 5iS (o simn 5h p s
Ay 355 8 g Gy aal 3 iy (S ke 157 03 ST il 335 SIS
Gazprom Neft 5 Yandex (Rostec (Sberbank .cul o5 S slze! £, oS u

1. Sukhankin
2. Ministry of Digital Development, Communications and Mass Media of the Russian
Federation



L0 O (0 5mn hgh p grloms ) s g5 Wie) 53 Ly g8 Sl 4o ighupenr

RS o S g e Sdlls o 8y sy S 5 S
4S Ay e ot 4 Ol 555 B oS U 5 nslem 5 Ay 65018 S8
| e oLl 5558 pl 53 (o gnan m p i3 5 (oogn i Ol gt oIS
A5 Olg 53 (P Fanr dss asany) Jdd o)) 5o gesls olals s o
Wy ey Cliien Calal (1 1y o st g s sls S 5 oyl S s
oy Oab adis frlog sl b 4§ allss Cotl (g5lwesle 5 (SO Slkes 3 500
ol 3 Gole gy slasl p Cd gy LI GBS Lk, g o pe s
s (53 Lph e £ sean ah a g g i S5 gl S b
dr 5 53 (oo A5 4 ) 3 g5l 5 el = o Ll 6 O e Yandex el
s Dlalin 5 OS5 ol ey oo 8 dalsy (el 4281 drngy 3 8 san g
S b (Hos glals b el o)Ll oS )5 bolen IS sbas 5,00 5 52
F s R oS a 3 Sgs Dlals i 535 03 1) A (i Sberbank

IS gy 53

s Culg)y

2555 ol oglie Said b 4 a5 b 55 e 58S 55 o gae g IS s
L5 Ul a4 ol (IS il Sl (ol a5 505 (gl 58S S
P 3 38 Sl B ol e s 2550 i (U mer Dl st b ola ) 528
Sl F s rgp a5 0S5 53 258 Dl ey LIS o din (2 s i s
055 ol (53 M8 e o Ol &l oy e Bl anm 5l 55 (sl 528
L s OIS b Wl el K05 (5105 5587 b (6 lus ol 8 sz 558 05 5
oo (Sl (65,5 SIS 5 )5S pl y3 Jleb (ol Gl S 5 Cb b 4 e 4
LS (6t (P e it dna s 0 53 (a5 a 1) )5S (pl el g s
Lo st 4l 55 slae s 53 6)San & 55587 ol OIS ol oy M & 4 5
53 5 Ml 6 )LSn (sLaslgs sl clasls | 5 slinl 5 o gian 5o o) s 5
(o 32m 3 ( SSI Ll go din 5 5287 53 (2 5an 0 yr o 0S5 1 (Sl 6
AL Ol o )3 (o sia g o) 53 () Ken bl 5 el



Las S5 5 01850 s pualy el (8 5020 238 (555155 p i3 < ££

A5 5 Gler (B 0 0d i Il 5o 4T ol gla )5S 51 S e
Ol glin ol plomil 295y bl v oCal (o sims Soa b b e slag)sls
Js e (sla 2w 53 0T 0557 ol 5 (5 osn S ealial Oljn oeom
ISt o3ls olassl s w1, Olgr g plis o 5 K0T 51 5287 0
ol 3l 5U sl gladle ys dis 53 ot paa Olyl 3 58 LY o5 Lol
Pzl 4 a8 Sl on g 535S pl Cas g bl 03 S o jllon s (gl dia e S
sdell 8 sas s 5 LIl a5l o) 53 dib S S NS sladrs
e Cdgs gladn ol L 5o (osian Sgr mbaw 51 850y cane 5Ll
S ol gl o5 ol gkin LIS Gl 3 S5 55 el Slay 5 5 oYU el
5558 ol s sy amslr 6l 5 S5 3 S ppes sloul ol o same i g
ob 5 Ll 53 Sslgs 5 BT i 4 1) e 5 R 4 YOVA Le s
Iy ks I ey 4 e I3l A y3 Vo e S sls oluasst| o sime g ASle
(Y OIA dsyle) sls oo O
s i L aS NITI Aayog Low 5 odd [izie & suae J5sa 3l y I 53
E e e Sleslial 1y de cpl Hlasl ol Coda s iie e 6l o s
(S Saas sh da g Ao Ll 0S5 sy 5 elar | ann g (ol Aa ) (gl
5l ol 3,55, ESG 4o 5 3 51 pgas bsr o) 55 NITI Aayog
s e 3l y s e Joll i) (glmesly 5 1l 4 by e 350 5e 0550
S Ok o et S (810 558l S 3 (e L it (o8 e
)HJ;);;"._:@\«_{«;-}:Luﬁju.x;wcf’\,,;.@lo%,ag};@jﬁomTfj!
S 535S il oly 4h (8 sie b yh Lo guaden i Slas 35 4 e 3 dia
Fn o s paly i Sl o gan g odisls slas 538 Ole 3 i ol S
=l O sl s s La Sy s 4 din S Sl ol 9l (52 ol b 8 sins
o) 3,0, S El egas en Slg 4k Ole o 1y a5 oS 350 1 Clbl
Ol 3o s (# gue b gn 5115 oo din 6,80 &7 ool 0 by ol ) o o 380,
S S sl ;815 5 elal Ad )y Ladeis ¢l 3l 08 55 g5l S



LAV 9 (5 5man (hgh p gl ) s 55 Win) 53 Ly glS Sl 4o ighupenr

Sla il L aarlss ol m Sl slalen Sl 5 s5lakiadl 5 o 0Ly 5 8l
o:Lé:_Mic)l_fua_‘,a.éaaL;jﬁja)'y)zu.?\;u.g):ﬂfcwjz.,.‘:ojyjzom)lv\i,\i
i 5 slaslassl 5L s e sla Jomoly €151 51 oo snme o sn (slasygliws I 550
o 252l Ll Ol mha )3 (8 ian ism Slas ) 5 e tagsy () 5 050
ST o sae i ye gl ssliws 5 i i O (s is (8 s g0
OT 08 s 5 Ll Sl 0k s g5 s 53 s osliad (gl 5 maly ol ax ST .87
).s&Ttgl.a.s”l:_w:&uujo%chw)agwuiﬂéuaﬁ)lf&buﬁ
el olald s sl nl 55 (63,8 e 51disls STh all oy alaw
Wl 02 ASTE L ls 1y o snmn i s glasysliws Code il o i 4 ansl

Cbils Lao s 31 golowm 53 aS 305 1) fausly ol o sims isn aS Jl> s
el 08 sy S5 0T a6yl it 1 iy A 55 0586 Lol ST 1y (63 ,1,8”
Shls sla it Olgea |y ol Jid iy (£ 5an fgp anan g s on (o s )
:‘}‘J.;‘Q)Lfgdw‘cb‘éj‘f;‘;ﬂb‘)yw‘.?L;‘ﬂ‘ytf‘f‘}m;@u)&;&*\;hi
JB Jo 9 Sl 5 e ga sla e o3 50T (55 5lS (e

Wl 035 0S|y s L5, G OSTT dip 55 (s JEp aru s JS)sba
LQLACMPJ.;}LAJAQ:JJJ@}K.})\J;)}?-}LQ‘OJ‘}‘EﬁBJ)‘j}‘é)LE)L@J@A
Sﬁjaaﬁsa)ﬂﬁl}wugﬁwcuéfja.ﬁl{w\al)gj;@jﬁj\gbb
23 A 5558 53l 481 3 gy (S5l e LMW o LG (Sialan I oS
FS s ensy 7S e s ,ls ol cukiar 05 ol 5 Jlb Lol O3k 0
2l 5 Culon Glaisn 53 plAS 18 & 515 55 Sl 5 2Kl
33 OIS il (i o )Ll OT @ 55 i E3w 53 &5 sboles it SJlad Jl
Doy o (e 5 (Golazal Blowd 1587 ol (VU feuilyy 4 a5 L L o Sl s
5358 6l ONS Glamm g5 Coda &K Ol e |y Sl | 5 Sledbl 655k 65 5 05
L ol dlo 5 Lo, 8 bl das o 0L 3 g g0 Al ph 5 s oy 5
3155 55 0 850 4y (2 5540 s 5hS ol 5 Sl ok @l sad jete (305 sl

)‘ u—‘s'ﬁ°‘j}ﬂ"“;‘_"" odd J:»...,\_.S QL“«)U&‘L;J)L:QL{L.;J_AL;LAQJP‘): 43\)}[.25



Las S5 5 01850 s pualy el (8 5020 238 (555155 p i3 < EEA

Trbe $ossS 4 o s 5 0,00 35S pl 53 Ol S5l STe e
e o (s slaiwll Ob g2ells 51 (6ol Cpoman . Cunl ol LS o) (0] 52
5 Sl (655l o) 5 3 Jaass Il 3 Ol LaolRisils (p g 53 Jaas
VLo aS Cnl 03,8 b obsaS 5l SKoanly 5saS oplaS s b
3505 Ol 5 bl 015 gn igls T = ae (slaolsils s 1, Joamlf 6 o i
T O PV P PP Vs N BIN (g% LI WP e c,"»ﬁ)@‘fu'\e Soljs oS
23 (F s o ap dns oA LYW Jle ja sl ol g o0 sled 4 58S opl 5o
L3S bl o samn gn 05055 0 (s 5 (ol as3Lal S5 slal b
255 Oy 5SS 4 0 S (sl s o 1 ol (6l Kbz Ul
Shap an g adshe o din IS LSS a5 L s il sy o pan B
03Y DLl ploil o35 05 S ol ol Coa il o 41 55150 A &7 ¢ 5 e
Y~\A€)b)35wa\.:ﬁ)}i§&i|)s Fran e 3l 2o slabla L gl s
Ll aS ogan Siaa ol ojem Ve 0T 534S 555 )18 5Lasl 4l
A e i 3 45T 3 g0 o)Ll 5,8 515 55587 al 55 Calibee (slaslgs e 3 50
555 65 53 Sl odd e b i1 8 ol 53 IS sba s § o lal 0T
15 o (o 5n n 68 5 LBl s L (8 samn s 5 03 g B S
;\_?q\(,,}_sgaj_;g;,\j_?m_;)w\_@&\.wy@ﬂjuﬂ@);\,gm
(§3 oty i Ol et O gk 4l S5 96 4l 5 055 pl 53 (s (sl ST
5 Len L iy Il &80 Tt i 168 303,85 )Ll 5387 53 o 5mn s
Lz 8515 LAl 5 gl 3y ge ki Al 0, 0T 4 aalsl 3 &8 505 sl
p ol dr 5 (Sl 05V GOl SLadS gl Sl s canen g Guliond o) >
S B SH G Al 039 o s 53 Ll I3, 55 o (B e i p oo drn s 9 Guod
SLACS 3l aar p e 5 Gl P 5 50T Dl gn 03 57 framed sltazall
Cl gLl ades 3l ol yls Llus Sledbl (6,5l Sler ldd p S ¢Sam s 5

55 6a OIS Gl (bl s g 9L 53,50 Sl by 4287 Kos 53 Sl S o7

1. Centre for Artificial Intelligence



L4 O (0 man hgh p gl ) e g5 Wie) 53 by g8 Sl 4o ighupenr

233 33 A g 5 Gl 052 93 5558 ol e (Sl e g2 Y VA JLe
Ui a5 YIF LY Ve i S slial B bl 55 Udd o sian g
)bd“b@de)bT.@‘@\))\}ﬁQ))JMGCMA\GM}L&L;GM
=S 5 LG T edomte SV 5 o diile (gla 52851 5o sl s (Sivod;
S Dbl 5 (cwikign (655l oo Comaz Sl)ls 457 4l 5 5 OLT I 5 sl
RCHM D S P TEN

5 Aabds LSS sl 51Ol (6l A5l sdde stia OIS Conln
3255 3003l Sl B Gl 5 Fesle a4 (Dlidos Ul sl Kol
slgting (£ san Bgn 53 63,08 5 ol Slides o sl 6l 5 aY s LS
tLles S

ol Dliios p S50 2 (CORE) (o 5imn S5m0 55 (as (JWi ST e (I
e s il (Ml 55710 S g 5 S Ll S jate o hane g
St )3 G5 o (e Caosele ol ol 15 b ot 2§ Slaaods
23 s M 7S p el pl 03 sl edge sl 6l (S5
5 Cb Lal s e calal Sldes Gy b 5l N5 sl )5 (o sae S
S8 3500 sy sls (s Ju sl him (g3lueslaT (gl a7 1y bl (sla sy 9Ls/ 1
P et (e yp 03 Ghas i S cnl g esdle S e e
Golin ane 5 dlar 3l ol Dl S s s3litl (51 an 5 Sl 5 (a3
S o kST o a5 m (slap il /6 slenn Lt

3,08 5 dner 5 p il ACTAD oy ST o5 8 52mn 558 Ml 57 (0
R IMHICPS Gl Gb 1 ol (2158 5 S (o o0l 3y sl (ge (6513
33505 STl 5 5 Al ot Lo (65 4 Joe JST G )28 8 dal 5 oge
SB35 m redsn b o plulid Vb o (o 2ller e OT ey
el mesdhe Ak s (£ as Fga (s sl Jooly bl oS
Sl s sl $osls Ol akby ptmen p BT s o san pan (Ml
Salen 3 b 5 53 BB Y guamn 4 0T fidd 5 adsl Sl goi b poaliorlaout!



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 p o) ¥ 20

Sy 1y St 4 (6,595 JGsl gl oty 5 Obls,l o Jled

S35 1y 355 35S a5 sl Gladla 53 &S Gl oy 5iS 51 K dis e
Al 5 da g Cl 0303,] 3 (o an panan b e Glal Sl S dnn g
St dlast ) em g el Slinlous D55 il e o gaae B a slas sl
5 50T Slaw o 51 (63 9umme 31w S 53 3505 5 (los 28 sl ol
Laole Y yane e ) i Aiao g ol ] Gladilly pl 51 ki 55387 55 Sl
sliteas ipb e 555 Sdoatily SUad sLas (sl S (adle o 5SS 5
Db mdils (oo U 5 e gie oo 50T 51 oSG (6 (omlin i 4y (g s OIS
Sacad b ol o (e Sl sloml pdyy e ool g (ol )18 dlade
)4 am 5 bl OT a4 o s (51 03 Gl e Jilo b OSS1 b 6,005 e
) s S o) 33 5ol parims ) S5 35 053 (Gl OIS Sl Y5
S an s S AIRAWAT g p g go ol sloml 4 e 45 A8l (555 5
S 9 Jeted el 5350 sl Sl (e isn Ol Sl S sl
el b olart gla Al o (sl 1 Jomols a5 5 oo 42 Ol
Olgie 5 5aS ol gl p YU SUles 015 5 VL3 Shas L ol slably G5 slags,sle
R PNE

el el g BV dline ckid )3 o gnme sa IS Caliw sla S 5 1SS
o 31 GLalBl din 5587 OIS Sl ¢ BV 8 simn 5 ga gyl Sloml L5 51
b Slass 5 Las S s il 53 A5 JB 5 Sl s BB (o st 250 S|
23485 LS o )lil Candly Cpla s o gtme haa s aly A S e slgiiy
St (slas bl o a5 4 Sl 2 gae ga 5 Ol el Rl 31L ol Jl
35033529 LaO L) Gl (s s Ikl ioman 5 (o slan sl el Sl
aide sl gladle )3 &5 Sl gldlins o gimn ish dnw s )3 obw (ladar dlives
b 8 )5 osan a5l SN eslinul 4w e 55 O hicalo 5 OV I g b
adllan &S Ol 5ot § 56 g0l ()34 5 b 8 game g 3 paly o A 55
A sla fmol ) i i pBlm Sl 430 1) 0 daT Ao ol 53 sl 0l T e



Loy < S5 FRn o gh PRE) drw s A0 3 b, piS Culy,y 4D (S e

ol L o ) (2 oo AL ol dn okl D sied Yoane axeil il 2 s2m0
5] o LT i 1 S5 et b oS sl &S5 45 o oy Lo T ol o
iy 7 o] i 5 e o el OT gl 5 Lol i 5 3,10 3525
S A Sl S Slockely S e (S o e 0 (Sl
i S sl ey M S e i) B (Sl Ol 21 30
S A Come) ol dilin g Sl o )53 45 ] 55 b ol e 033257
S ey~ Ll 5 L] b S 33,5 s 4 Ll e3> 35 b
il (530 3 0 (s 4L 635 g0 ylo 0 OIS ik stnu g7yl 5 jm g4 5 ) g0
i) oo e ol ez 03,5 Gl ol S = 5y o ol Lo T

(YO ks esima Soa Jos ) @)m@/a;uagygjfw“

&5 oo Okl Colg)y
adbate (gla )5S 48T CiE 5y bl O g on (oo oidowie bl 553875550 )
Q‘Y:Lumxupfsﬁduﬁgfuu\df,u\p%wg)@w4?}:945\:,.),\5
e el b L) 508 ki 4 0 Slais)sls 5 o e pr S Sler
La),ifd\tt.a')lq@lfjl{a\f.uu{@&GJIQMQ@}TJ}QLgl.atg))l:.é)"
b5 ol oot 4§ Shlbecie & vl o3 bOT 3kl 1 5b bl o
G 36 (YU Ol s &8 sl ailate 53 LaleT oy o b ool il a5 s
Cml (63 g Ol ;8 o 3 9,8 okt Olylol 5 387 4 gio Il 53 o gtme Jiga
S e (ly o gan igp e 53 DLl e Ol jn 4 4 5 L S
S5l sl 5 ann g IS 53 (655 Hlaan Slignd (o8 oot Sl 5iST s
) el 03 S B el i oS Sl os ST 2 YIp Y s o ian s
Copainl) 355 ogan fogd pis pada YAV Il ys bty pl )3 5 Sl azils
LosiS nl s oo i 4y Sl stls o gme 98 (a3l psli 4y 555
il e y3 el 4 £ iy s aibie 3o ga s oS Glaililiy 5, K,

Ll il o6 iy oo sl 4y Saaly el 5 Sl s slasl slac s b



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ Loy

by s Sl pdar 0355 (o e s 3yl gl Sleslital b (g6 edowte DL
sy aslih ean Sea s Sl sy 0liea YorY Jle js bl 03,8 o
Sl pesis 5 mbly 63 ,ml) Sl b o a3 ga 5l Jbstle a5 g, 0l
Sosn 3l y S ol LT3 UB 65 e il (65,0 ol Sl e 0T 4 olaws
Il U 2 odimze S G Cmal g, oddouze ST Y VY i b gones 0 s
s ks (Slas )5l (giluesly 3 b Sl s cpl Sl Ol [ 5EST 0 g YY)
33l mn ar e sl 5 6 Sin 863l ka1 Cakeinn (slaisy 3 0 saae
3,5 dal g oSS analr i 5 s drw g olaml (36T 53 g 5 6

03,5 LET Iy 5, Eaar posn 3l oo edewte Olhlel LI ga YWV Jl s
Blydn 5 0555 sl pI) 587 Jie i SIS dlom o 0S5 a1 55287 oS e
Iy Sl j ke il aS Conl e odoute Ol dluds al y Oolual G2 (s
g ol L oSS 55 8 Ol 5588 o S Ooda nl w0 5 sl

s 3y S AT b 5 LT O adlata 55 538 sl Olsiea 5558
WJ‘QQ‘DJ;L_?MJ}AQ)‘))J%H‘A{C‘v\é‘jéw&‘ajj)}ﬁgw
03 6,9d jleslannl e syl 5 066 9l JI Il Wl Syl pl by
Ui A3 D sha i san San 50T 5 AT I s s sl
93 (F s o an IS Oy 53 LS 6 Lyloa (DLl axo 5 S50
L s yst ogman Shgn o5l 51 Shbl Y8 JysT 3 0l w5 S
L3 55 a0 Glaej s 05 Ly (0,8 oot DL (8 5iae Bsn o sl Ol sie
FS e sl sl opls S oledy) ealaml Al G 5 ()50 4 GBI Sa
03,5 e &l Sl 5 Bl (s 5 St 5 a5 o <8551 5 e
S il e 5583 Gla o p e Al a8 il a5 LB 4SS ol ol
Llosls anw i |y 595 ol (glas jaly 5 Sllldl ¢ o9 ahes 5l Calides 6L‘°u?‘:“ct‘:'
Soald Glac) s ST, oo edowie Olylel uimman (Sl 5585 g Al a5
03,5 slaisy 255 oo mly Sl diadgn gl 5 S (Aiadi s LB 5 Jam O soeen

!



LOY < (58 n 550 p grilomms ) dms 55 ey 53 Ly gl Sl 4o 1(gbupecr

(oreb L5 315y LS 55 slaelans 5 oS3l alauly 4 4 o me i pn
e 358 on Sllae bas)sls s sk 5 rile (6,8 3L S lme (sl fule
03531 Gmls A 8 55 b 51 ) I8 e (5L del 8 4S5 58 e sldads LIS
aals Yo ¥ Jlo 5HasSTbaT il ol dal s ois dd ) lacs 3 5 Jad sll (bl
dal g 6 St il ezl 53 on 5 3lal o)y 3 0a 2 gae iga HUT
Sl plro,mly U Cils dal s Sp o LT b gla ) 5557 6l pl b el
2l Gols (o san g sl o3 ysT bl 5 ey T (g sy Db (65 K slom
& 5lize MelS™ HLS S (sl SN 5 L 1557 5 Slodkst Gl L 47 Sl Ul
Sosp 058U aibis 5l ola ise a8 slowl alla gl slaylsl s ool S,
el 2875 ola Jows b bl 5y 5L ST L oy e 5 o8 s
S 3T 5 Slaysls s osiae 5 olid oaa glaslole 53 (6108 ke 0sls
KLl 48T 2l dal g il s ¥ g Vor BYNY s Y5 0k PV,0
Fd Caiao b o 5 i o s el el o2 Y A,
G b 3l e Gl js anw 5 a5ls 5,8 Jle isw j adlale opl js s sias
sl (1 (bt 3 aly Ll 5 on (2 5mn 2 sn (slacs S 55 (S IS e a5
Jed 5 (Y b aibae ;s gla 558 Ll sl oo T (sladle LT s e s 5SS
SHlS Sla e Ol sean pale Glul (65 5 4 (o s pide 5 TSl 5 5 5008
w)uj\}w\j_;c,ff.i&)l}f&bujb‘gjxfdfgwuipw}:
Y3 05k 5 1ONE Wl 5 0 YT Il Ol 3Ll 3 o g 558 g 518
sy 5 oY LYY o AU Gl sl 55 o gan JEse o il 5 ummen L
=5 odowie Slylal (gl iy o i S Sl Ao YF LY Gl sUL
P SOt
Sl i 055 (o g am 3 aly 9l Sl eslinal L g edonte Sl
(s s 53 Sl ) Olsean To¥Y Jlw 53 U alon S0 ani 1) ()
j?‘jébﬂ‘)&‘“‘gc‘f‘};@&ﬁJﬂ‘)}tﬁ-tﬂ%ﬁ&j}&‘j‘.bﬁ@tﬁt

1. International Data Corporation (IDC)
2. Price water house coopers



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ 113

aS Sl 573 B b o 5 Sh9 i ol ol e 0T & ol (sl i
ol Ol B Cnl (50 odmte DL Y VY s U guad o500 052 5 0
slasysls ilwesly o ,b 51 smly pl dal Olgz 588 o 2 Y VY Jl b o 00
el 5 6 K838 (65 Az 5| il (sl it 53 2 samn b g ks
5,5 dal gt S amalr b h 5 S 95 drw lasl 35T 55 g5 B sl
Sl ol b e 1 WIS e o, odomta Sl bl £ sime i sh (63 ual, Coltal
odoie Shlal () A8 Rl e san Saa Sler S Ol e g0 odote
p oo § S5 bl o sian B gn dne s 3 b 3o sl Gl sla s 53 g0
YU 5 (S5 kS 3 5 Sl (2 5me S gn Sl o3l (o gmn an (51 i el
L g oS sk T Jelie (ol basldszal 35 50T 5 O (g5 Sleds &850 CukS™ o35
Ol 53 Sliios 5 oy 40,8 53 O diall 5 s o BOBUI o shamn 35
Silwprl b Cgm oY Glacs b ) 5 Lol SilwosleT ¢ Coua zle LS &l
5 ESl gl Y Glaglain, Sl s (e Ser GhladT e
s s B0
Cie gl o snae sn Sl eslinal Conal 4y g odoete DLl gy IS Hsba
L ol 35 55 55 0m 5l 5 Sl 03 1 o Sl i1l 0 g 53 GBSl sl 3 0T
5 slaiiu Lol Sl 5 b Sl (o e gr sl
L ObLll o gman sn Slhsh (0,8 oot Dbl 6155 Dla ST i (o o
Aol Sy 55seT idw s Jas Shylsl ys ssas e C\;;\ﬁsg\;‘}gx
(s o gh Gl sd p s bl Gl 1) glacalin 5)ls aiby 15 ) S
5 H53 Gla it o (65 o iyl 5 ide (ol 55 48 ey Sliioss (3 525
gy (s Fod s 03 @ s Gl (edlom bl ezl o pas
(s Py Al BAS (o SN g0 oot DLl (o gnae fga 108 A4S
P S 3 Gl ey S5 Ol Shlal slasl Gl p ) (0, edosie DLl
SLa 23 Sl Colem (gl obaas gazes ) 5 S L2 LYY JLo b o gian



£00 X 8 s i gh p gl Ars g5 a3 L) 328 alyy AN 15y per

Ohlel Cdgs o o iman Ssn Jos paly Ooldal 4 S slows gl cpoman
3 S J s 45T Cl 03,57 o peaie (8 e isn Sl 55 ESS g8 odlone
S esdle .l s Calizee sl idw 53 ogae s Slas sl p ST s
9> Cadiee slaslg 5l sae Ve j‘ﬁugwgﬁﬂébﬁ&djbcd‘
F s s 3 5y bl Slazis gl 5o B Sl esly LS
S (Fra sp Slosh Slasl 5 (o sian Gian s i) pesdle S $SWS
;,tQ_ﬁmu;_w\m_z;leﬂwdyu-,g\,_s,,u.u,)w,ﬁ,tsdu,mg;;
95 dl o s ol Ul po ks 5508 50 (pae San sbag)sle
ug;_wlcpru,;;Po\u,\f‘s\ﬁ@jﬂéuw;,qlsudua\f)ts
u;«j;..a_oj}_aLgur;m_:wrlb;\M&\ﬁerwsjfd\sch)L@.agbeT
ooty U 1y olaael bl go | il o0 odoze Syl el osdhe S gome
ol,\_;ﬂ)tf}ogﬁam_;l;J'z,'j_ﬁhg\ﬁomislﬁcs\);)jj.smiuu,uuMﬁ
) Sl 03,5 Laal diadoga gl pile Sl oslial & b g o sla o Ul g5 ane 55 (1
LY VA (s 5
‘p;{\AJT,\_:A)O_gM'@;LW}:Q\,ulu,;&,N‘uuﬁwn/\du,;
sdmze Syl St g3 B ST (05 oSl 5 Sl jy55 S 5 ) sgm ) Osloe
S i liws (Sl1 5 h )y da 5 aie) 53 (SIS ayle o Sl e Sy 50
wﬁawa\)u\cﬁ_},:éﬂ,uuj&L@JMc;)@\j\.qM\w;ydp
l,,ﬁjdu;ﬂ\,}jtur@?qmgaisbgi\;\}:&@\a,\;im\ﬁ);t,&\
Ol oty damn 55 (51 XS oo ol _iliun (slayl ol 5 U 59y 51 oy alp 2B 1yl
oL 03)5T al 3 b asly ol moman (YN 03 (6 o0y Sl & sgoms oo 305
BEY ST JE RN T le:_wm): Iy 3 Olelie Gl 35 50 glastdazal I (glosls
Solg (YN (e edmte SYLT D93 Ol ny el ) Lgd jony Calides slaais
S wian 53 ) 5iS Koo b (6)8an ol s (o Sl ipan (8 sae i sn
Sl A g odie Ollal Ol (glasliasl 5 Yo VA Jlw 53 Conl 03 S Lasl o sian

3353 (#san sn slaml iy Sua L O SUSS slads 8 s 5 S0 o5l



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ3¢ £01

Sl (o sen 338 Ssl5s Obe K (pl b pedss bl gy iy Ll 4 528
VP slas) H¥s s Lke Yo odnT aas js s (108 wle o fgud 5 3 500 Olojls
s op S e (615 waS G LSS L esuKen opl I 55 ()3 35Uk
CJ_L»,Invest India Obejlw ¢ o o odmwte Olylal  osian Sea Ol Olw
S ol dal s b5l 653l 5 65T 8 sl gy S Startup India (6,8
Clac I 5 o gme isr b, kul 53 gyl wle il 3l oy sele b SUL
SRS S 8 e s S ki 55 e ()15 4S5 on SIS Ry
5 el Gl e Gl 5 5 56b 5 sladiy)
23 S Al pr 2131 1 6 ) 51 Oliabl (Sl S 55 chnn g5 5 oS ey 53
5ala s (o gnan han 55 (Ll 435 15 Coda 3 g0 g5 a5 5 el o)
Sl 9 AS gy ply dows drn g g Gute Jab b b sVl slg Ol gea Bes S
3 Cto bt 5 5 Gios SIS 88 4y Sl il Ol 4 B (5518 o 13
S e a0 &S it ol (6o e sdmate SlHLel ST eSS e
Olamabnie o o Al U Sl 0357 (53100605 s I3 L 1) (6 lome (2 5o
S e S0l SIS 5 ar 5 5 Gudd o lnd 5 03,5 maz |y Silgzr 5 s
Sl 3V o o (ol 4 Oy 6 (8 s B 4SS iz S Gy 555 )
3‘yuéam\duaj,u;dﬂﬁs&b.w@ﬁ\;\)wjj&;pg&,:
U5 S Sl ol L sl ol a5 LB sla e 55 (o e s
Sl gl 655 lio ¢ Jlo s gal 5l el ool b5 0T 53 (o sime Jisn (6,855 4
o Oy Sl S Sl Colem 5o S s Al by od 15 s 53 Dl
AS&LAMJJUJ_{“J&‘GWQSQ\ ol solaml glas y sliws
S Ll 3 s s 51 sy 13 B o 3l LS
ol Rl e g0y glics Cb s Cgr 0 e ol U b e Sler glalS 8
uz,_awux_w)vu,_.:;)\)u\)aoTuwﬁjL;u@s,a,@ud\p6),65

A Sl o gne



LOV O (8 s S gh p gl Ars g5 ey 53 1oy 528 alyy AN 15y par

oS 0 93 gas e (ndd 4wy o
DS 5 (o san gn (55315 p sy Calbue Lol b (A5 i ) shiee
ool dnm 5 Caliben slal 55 age 35050 4 WY gt 53 (OIS (pl 53 (o) 23550
Sl 5 i g ¢ codoie SYLI e dSl (Slay 5287 53 o gmn pn 55T 5

el ol 4.2>'-‘.>jg: s od>cle



QIS fu (E s g2 r: PR skl alin NV Jgu

. A5k Gua | ek
o g JU S Sl las S a5 (S Sl | ddS OIS0 | osses
! oS Sl
Sl 98 S 5 e ol drn
. o oS g Ay e ) . 282
SMales oy S s Loy enis el s b _
_ _ oo b oo guas e YO | S
oKy 5 Camtp (I 5 sbol e Kiils EEE Syt
C.J}J Sl
POl 3055 50 | uedes pamms | (Foste e aneS
2 Olgea i sl S8 S f o 3 (o> (S ar P
= SR
- : ) . »Sler =L
S ) shea (& e 23 Has slasly Sl o (5550 GEsas P | e e ] Y4
é . . e e .o S oudle
wjjéérn)elgil? w}:)&.o:ugl.awf g_,.sudb.;.bu cv\.:d.wclf T
(55 P i b o) Ss o S il slacs i
L.S"’f'a" gfdﬁb ‘Aa\i&i‘: ui?)}g
Sy pae 5 ol 055 5o | 93 Olg 53 055 9 4 PRCSARPH 3 drn 5 O graS 05,5 s
s N ar g 5 | golaBl e g o) | adlrden Coles (e SNl Koy wos |
B G (2 sae bdnn 5 g 5o 03 9 Ldgs Lo g | 5 oo 635155 sk S
Lol 05 g al g0 (630 5 L:é}j\djfoje SLES i ara g «SleMb! g, be 9 soske e




L08 % o s b gh p i) At 58 Aoy 53 o) 528 Laly) 40N Hsknpanr

g JU S S sbas S, ww g M5l | s 015 ) Y
ol o |l
5 Sl Fragy 5 psle sl 3T I ECSTI
Jlb 855 oS 5 |ty el kel | albba,l)s (sl Shsh s
)}&f}.} CJ)JJEJCJJ Jlﬁ)jﬁ\ ‘59‘}-\«0-‘
YoYU
RAPR (a\.&sl
S5 g
. Ll B> 3 v
- . . L oDl . o) Ty
055 )3 dew gy S i | (S sen hen ) eslital S s gacs s o
) i L el CS LAY 5l eslatal ‘ & Lo, B
j}m_ﬁﬁ)h:m\ ERP 5 aj;:-).ﬁ ) 4:..4))5 oF ) .
) B PrRG gt r~ sloslg | glaaslp
LS-’J{JK @Uﬂa GL«A BE) r}) 4> > );}ébw‘ C&va.«JJ‘
_ _ W}:L;\AJL:Q‘}&A; gl..b; LR Y94 A 9
G\ﬂjéﬂﬂsbﬁ;&b V.LJPJJJ}ALthaJ'y); . s Rostec ;
z 02 F s 35 SRR b
N, Ll | s Sl s sdeete YL < . 4 Gazprom Neft /f =
alides LgLMjf &L“O[{)‘ yo
CM\@J..&QL@:» 6“7';'5]:'-’- JJ&HJAA
) 38 EIE 3 oslazul
Yandex oo s .
slslg S
olas }..<...u* L E s




Las S5 5 0850 s paly bl (8 5020 50 (5550 5 p oty ¥ £

g Ak Saa | i
g JU S SIS slas S, ww g (A Ll | S O A5 ST
e 9N Sl
O gl y 1o B
%! Slao) o~
ok
Shwo g
u sl i
SRR E R 5 )l
: SV SPRCIIEE I IEPICR IS TR Pt -
S B TR Gk Sl ol | el | e
. ) . MJJ&W’ Q&UJ‘GL}Q)}&‘ . )
oda bbbl s Ssn 3l Gkien s , e s SB L | sk
. sl op e 51 S BTAR)
uhé\auu\.& Jf_..LJ QLAA})JGGM' GL«& S s
P re> 9 9> WAS 5 e _ . YA La
uﬁ'}Ad':’L“'J‘l) LSLQU'}’}@}“-‘; c}_)c};) )JJ@.\I&
. \i)ts):&\;—v“ J}}J&AW}A )
Ghwee g 3 (& g th’ )}";“f g_,":"""ti shls = Bl Lgl.hojf
) . o Su Sllge | S S0 s s
gesn o2l 3l goLadl S\ 5 $5,5lS " e T (Fsmar | o=
O > “ 98 (sRI 5
Siosles
HIPHEE R PR RN isa ) (ks g oMl bl | s sl ed Sier s | b . R
Sl (g 5 looj > 53 (o yuas Sl plemy | Shll e | (e | 404l oulmeie




V) st o sh pgrom ) a5 Ao 53 ) 508 Laly) 40N tskpenr

. Al | Saa |k
g b A S sbas S, ww g M5l | s 015 T
ol o |l
Ol 53 LL ol 3 S8y Je 55 3 Olanaiie oo (s F oo ) Sl Bt =
O3 god a1 ) oty NPT -RIC SRl e gbeS s oy le5T s | 0 S
S5k opl ool Sl Soel g Sadler | (o sae g0 Mo 56 <olhs e
RegLab s S S
£y Jl s
oy 5L | Y

(s







ol 49 (Sgman yigh
Egiin SCL 3b 31 0oliil pg ¥ g g5 i 3159 0

S o5 53 s g s 4 55 & (el Ll b 4w 5 L Ol ) (oDl (65 s
P dam 5 Sl (Aome L5 0 )13 Dladed y Sl (55 S (8 s
LacsssT 55 5 Cods (g5l (gmio 53 )18 chaslinznl 55 5 5 56b (o8 samn oo
() O LS malie ot 8151 (61 23 (ST S g & incb sl
s 4SSl (65,8 ol L8, L B, 5 5538 5 2ol Lol s ) s
33 68 5T 5 sdae Slellsl Ll Jl 533 65 el 55587 13 3 4e slaod b
ol 0L 93 (o s b S 5 5 ol o gy ST m claolSCsils
Y sone Lyl ol o sl it s am LSS (Sl 3 s pike alinbin
3,8 Sy y5S o Ll h 4 s Oak 5 Slo g ot
st (SIS Sl bl OLS IS 3 () 23550 Sla) 5T o
L Ol e 9 5,05 4w gy O saml )0 @‘j&a-)\:a'-b L sl glacals ol pl el
S ealial 53 LaOT Dby 2 51558 ol L ailrann Db, b 5l stiae g
a5 S Calw 055 53 03,138 S 1 5 STl mal 5 s Lol
25aS 95 O s acwgy 5 Ol ml o5 sad o5laiul o gin S gh o) 5o ) ale
50,05 55 65bal (Sl 5 odouia ST g OUS Cpl 53 oy 350 S0
sdnm g adsl Jol e U iiS SaS Ol ol as Ul e dw gy Sl 25 Sl eslinl
Sils b past 5 st Glacd b adl a8 b1y o siae isn @S
(i 93 585 NS il 5 (gl b Ul 5 o S ol (gl 4 O

srba s fap a5 DS 3 ) pe s GLALS S O per



Las S5 5 01850 s pualy el (8 5020 i38 (5551 55 p o3 ¥ £18

o i 534S 5508 Ol Sy a5 15 51 5035 8 s adlraes
i 8 .S oslinal 55287 )3 o sime b an drw g oIl > ki gliwly 53 dites Jleb
GMS e oo ooz Syl s oyLal O 4 ab g jo fazd I 3 &7 5 5boslen
255 ol Ol O s el 0313 planil 0 gtnan b st 5 05 3 i

Ollaisils § Glaadn Jl ges anl) 355 b w5l Glodae i3 Sl soes

21535 e oSl Wil 331 pl sl L ST O3 glone 2 5me Ssn sl
5 e 4SSl (gladeis Lads gl adais ol 3y 5T Cowd 509 ol 53 Olga
cd)?\:.,a.ouﬂl@uv_ajjfﬁ\w.ul{M)Jgjw&ﬁw}:‘gjl{o&asﬁjﬁ
Olgr ol 5 Ol =l y3 (Esmas Jgno)sm> y5 Slpl Olhaaite 5 Ollelisls
Olis (Hos slooj g 5o a5 Ansy slrej s> oo ax )05 VL e b
b ol 55 o (Sl S ol L il o Gl OIS i 5 il
Al o3l g 5y Aad |

A5 o5 53 88 L Gla ) A3l 338 53 o gan ish Loy sz
23l a3y (S 55 33 Fsan Saa leslizal b5l 5 bellsils Sl (e
e s Ly Sl ar 5 LB o ae Sgrej e 53 0l Wlo M5 Candy s )
s adilie Jgl a5 sealS psde 5 5 50alS qmign ae) 53 5555 ale YL Sl
a5 B o sean s i) 3 48T (SIS Lol ol Ol 5l 3 s sk 4
Ol 48" ol 635l 5 S 0055 )5 (o gias oga leslinul 55 Ol ol 4y Sl
03 e W5 5 SV 5 01l ad ) e Tiwss s o 5T b o a2 5l
30515V 4y (g5l 5 (S5 5 osian osa leslizl o Ll ool a3 5L 43
VFeY cﬂﬁsj\)’fﬁﬁ-)w‘ebﬁ6&'@@;\?;}@)34{@6

ucﬁ,;olx\‘sﬁf,\}ppa,\,.ﬁ,jzsm_g,uiouuﬂﬁ;ww,uwMﬂ:p
9358 5 (B> slaslg odnT gladle 53 (o mn Jigh v s o) 3 U3l )i
S e p s gatan clie (63l sl 5l 6l A Jb 53 (ks
Lsaj;,e_ag}}_ac)j.sd\..\_;?u‘5|a,\_:.1'\'J.s¢~w\Ls€.iu\_3.M)fiS).sdc}w
a8 GLRS5L S Oljn Olan 5 Cubls dal s bay 5387 a3 05 A



£00 < lacud b 5 eslizul P33 3 30 Ui 3103 oly 801 Rl 53 (B gean isp

e Jeoe 534S lay i S g il 5 0 S e o e sl Cnl bl
Flei| (o o il (oalaml DS Hlas (il o ae B gn (g)sld 5 il
A L ol o oY (Sl S g el Y I sl b
S8 ol G Ll o5 5 3 283 Slas MHE o ¢ Ml s 4o o 55 5558
23 gos o3liinl Caldal play s (gl canlie (gla I 3l 51 9 0l (ﬁbu‘
pLonil Ol l )3 (o sae g (6518 b o5 0 53 Gl (sla gy 0y
ol i 53 Lo st o (Sloy s o 5 55387 ol Ll 4 g by ol
st § Gl e Gl aly 5 s (el 0l 5 lane (8 sian i sh dre 5 4
o oyLil 4S5 bolas Lineb iy o i 4 Sl (60 05528 Tl 53 (F san
sk laaie a5 Ll b 5 slagisls Losast (65505 o ann s
Sl AU s 0155 i 53,8 50 OB K5 5 Ll o s 55 slal
2558 55 Calisee Slag )5l anu 5 4 2 5 S )l Olgr (gloraan )3 ()5l dann
Sl s e mlie S et g oo b 30 31 Sl 53 87l 0T (e 35 0L
Ll b a5 U g s o (55 oS pe (6315 drn 5 (sl 53 conlio
aalym an g g ok alge JSCha L (658 damn 5 Aliens cCalltien (saESKs ) 5 LG
5 s g i 5 seb g (G655l dnm g 53 o) ol OB (E54 Sl 43
Sl Gl glyls iy (sla fud (slag55Ld 51 i 47 Sl 856 90 Oloj Ly
Sl oslinul 5 o gias Uzﬂc?wd,tifwt,w shiwly 53 Ol O3ls Cows
S ysban ol S codd pn s oIl 4 Oy (Gl pp o mwd 5 sla Ll
09t Lo, 58T 5 Ol pl m ol sl D 503 S darlge &S 5a L 1) (6ol ) arw s
s 5 68 5 53 5 b e s ol (e AL O BB Ul sladle b
Pl s gleialy Oda L j5iS 5 piae S ann g Gl ool ol
S s e 0L 1 YL CoiST s e 6,8 el Sl 53 OIS ol
5 0LEs Jhaghy Sl edd Samia Tt o 05 ol 53 edd planil Glata s 3 5ekas
Fsmas Gsn eIl s e A YO St ) p LS Sl (VF4Y) 0K

c)ﬁjjbdﬁjmg}}_kdy\ﬁ&uaj?aﬁé-\aQ@L@a}d\.@q-_)bomjﬁ.&s



Las S5 5 0150 s pualy bl (8 5nas 238 (555155 p s ¥ £

I55S 3 (gt sh e 5 S g el G151 Olal gl Sl 4 Lo
s g Slal o S age 45T das e LS s ol gl el 03 S ol
el ale i B, cgalaBl i D LI le oo gl o 5 4 )5S 53 (o gin
(hp i SLald b Sl 5 (o gee Slodst 35 5 0l Rl Bl dal Sl ) 5 g
TS G S e (el Ol 4 S 6l (el SIS e
g 5 o Yo e 06,8 oS 5 S e e 15 da sy )
Slats 5 (53 o 5 5L Lol S5 o (s3ead (el 5 leeSin b
OFY OS5 olinde) dizan a3 Old /gl slie
50555 33 (F gl Sigh dn g Gl LIl s Ol o e o lulil
S5 S5 55 p sl § Ol gt dm 5 Sy cnlin (Sl paanad 361 ) e 0T 2y
35 ey L) il e 53 il o 634 OIS il 4 055257 5 5 sincae
5 o (Al 0L CS Hlen L ST o gimn gn o dre g ol ati” i
5 Ol oBlacnss )3 (o smae Jisd saw s 5 S)3T 55 55 0 03 (oo gl i
oS gl Slaslg 4 A ol iy HLisl a0 4 3 g 0dd o g5 Sl (5553
Il 53 500 8 Sl (gl lias Jlo gly5s 5 Kan 3 OMEl Jlo 5 Aibe
I s SLedbl 5L 5 Dbl )l oKin st osias i $y81 5 S o ol
sl JolST o diw &5 50l g A ol B Sl Calites (glaas gazes b fols
e 355 Sl 5538 )3 o game gt 5 Gl I 3 Kol 256
;,U_.p,;,a,uuubgu,umw,grk@ggw&é\,)uqbudm@ﬂ
2588 (Fsman g ey 53 Fie slaadl e 5 Laslg dadlesle 0s plg
Y g (515 ) Sb) dinl o o o b Sialen

Ol 9l 30 (FLguan od PRI ) dawgl (Sl BUS g0l i
SLg A 2803 L S gs a8 das e OLas (VP ) 01, 5 Lomiy (kb in s mb
(S Tl y 638 5 ke Siglae (Ol (6 H5Ls 3 Ll Oyl akes

OS50 s 93 v 3 sl 5 Oudan (i ol 5 050 5 Dl cpske Dol



£ < lacud b 5 eslil P33 3 30 Ui 3103 oly 801 Rl 53 (B gean isp

5215 0T an 5 531y G o S S Ol )3 (o siae osp 55T 55 p s )
SLAS b kel GLalS 5 ka5 (Gl \0) o gast tiws b oS e slaslys
e 3 ol (Gl 58 udos (aSLE5 0 55 O somen (Bl A) 20 S i 5 5 (Sloyslin
o) Sl i olad 53 (g Slaslg odas jsbay L)l 13 Gdn laes) o
drn § Ol iy AL g A (ST 5 Coenll ola 28 Glols (o gae s 55T
5 Jlo ool 5l el Laoj o alas 55 Laslg ol bl 550 53 (o smn iga
S s 13 5 6,5 il 5w (6 8 frpmd M8 o ¢ SV
s gp 63,5 LS Ul gl fim s ) eV a5 g 4 Al g A
OF) 0L 5 oy (gdhe) Lias ol
3 ke Coslae (LBl (55 5 DLbL IO Hl5s ol Jler A e B4
9 Ol o e SHlhg 9 Dolad 5 Ol (i D)l () e el (5 9L8
Slecd an 534S 53 (e gh L s dre S Gl ool Glaslg s adl (o5
5 ObL Ll 5 Sledbl ()5l o) > 53 muadd 505y oot LSl 5 o 45 L)
) ey ol S O ST 2B Gl (8 g sp o) 53 ol ) sbe
Py 5 SeMbl (655l8 05 g b i sy 5 petene jsbarAr ans izl 51 &S Laslg
o 5 Kb s i 03 e A IS e les s S 03 ek s (slacs sl
5SS Olsea Dbl (6,5l 5 Db, Syl HUST 5 sl azils oT oIS Calual
Sl 638 5 (oode Coslae )l Cdlb paad o) > opl 52 &S Lol OU 52
e sla 18 Sledbl (5551 5 Dbl Sl @ en L Lilg o 55 S sher
LWQ)U).Jj.:ifowﬁ)ﬂjsgjmjﬁql&séhgﬁ)gﬁﬁb
23 g g g S5 SAL 35 s p 5 s Solis s Dol s Odas
e i od b lad Ol e dn Sjla 5 Odee clmin Sl 55 L gy o0 Hleds 4 558
3 Ca ) el (LUl g AiL axils b o) sl 53 Al e 5 5aS
O 55 Aol s 4 35 (638 5 Sl cple 155 S bl Sl 5 Lt 5 oSl
S 5 LaelanslosT 5 g 5 5l 35 0 SISt Lo 5 &y (oo 23 233 5 (S5 50T
G SKan St 53 S, 28 68 gy (59U oo slaeS L i e,



Las S5 5 01850 s pualy el (8 5020 238 (555155 p i3 & £

2513 5558 53 (8 s fsr S5 5
N 53 48" s 5 50 (Cdgn 3l ) e sS slaslg & Ko o b
o grace 3 A 13 o gan haa (65T 55 (65K aSKh Callben (slas ST
45las o g o Ml Gyt dams 5 o Laslg) Lslg ol Sla 285 il s
23 (s Lol ol Comba o oS c_o,mu_i;nj; sl Jle ly st
o3 Ly BLI 55 (65LweSlin b azdl s 18 Conlew 5 5180 56 OIS (slasj

RCIW
L Ol 5o o sian g dn 5 bl (IS, 5 ba oS Gl s ¢ 55 50 )
ol SN S 050l Lal e g dal g S 55 4 el g ¢ 0 55 NS st b 4 4 5
55l ST T 5 Glass s 33 Lo gast a5 oot 5 T g3aas slasly
A I IR [P VU RCHUNE S WY VR Y- Y R e g v PR W -+ T
I35 Slaazs gy 5 b I aled Sl (S bl (2 gian Esn ()3T 5 (5, e
S 53 Sl ot (5B (g0 it S o 258 05 o 5 BB e 4 3
2z 58 GBS 8 s a5 o sl i 53 3 se S B 530
S Sl o (o gae g 05 3 Jlab (S obslal 5 Ol Bls slacS s
5 0lde dns oLl 528 )3 (o gas Jhah da 5 5 i 3 e 4 SLLS
s s S 3T 5 p e 5 (SDe 5 b go oS A L 58T OLME el
2558 53 W el 5 Sl 03,55 0 S oo guast e (S35 3 b n 4 )5S
OHLSKen 5 ey (§54i0) 3,5 el e ol s Loyl s 5 bl 5 L
SNy U sl sladlu s «leMbl (555U Lo guas (5535 ¢ S sbay (VF+ )
slzs J3 Jla ¥ g G o 15 O (6ol 590 b 48T Sl okl 5 95 (Slokos
oy Jle Yo o oS s a3 O ol 38 Gadle s BTl wsle S5 5
O 558 30,5 Sladl (65,5 1 4SS b5 4, OT oo 4 (535 5 54l
2 logas yojs ol Jikiy ) 0ler GlaysiS ;K0 5 0lpl o 6515 drw s
Caliee (slags)sld 45 oL 53 5,0 3 5 Ol ol s (o s 258 o)

s s e 3 OS5 S ) OS5 cdiad 3 5mg 5 a4,



£N4 < lacud b 5 esliul P33 5 55 Dhey o3 oly 1010l 53 (8 s g

S sl Sl glac 8 S0 5 01l o Ol 6 b SIS Wl s

5 St g e A 5 a3 e Sla,y ST )l aalllas bl

).>dé‘wwwb|ﬁij;)\ﬁ6)K|jjw)ﬁ))jﬁghfb‘ﬁ\)sﬁg

tgl.’l_wb)bcg';_w\4_‘1.5;&))_&Q‘ﬂ‘)b@wu:)_htg))T}S¢ﬁCmgj\{.bL§)‘

3 (G148 gaze 5 35S (8 gumn g p e ] 53 3 50 513 S SIS p o B
(Ole) ol ok €11V Jgido 55 457 55 5 o slgiiy il

Ol pl & gman Sosp 5,505 p oty drm 55 (5 53Nty SaClow N E 5k

gt slcwlw

bs 5,8

s Sl ols (e s )3 dmu g 5 Gaieed (Slas sl o 95 @
o S

Sl 5 53,y Blod & o sian Jisn oSl 5l e

Ml are s 5 6,813 Sl 8 sman Sign 5l Sty

ool 351 5 55 slacs smsla s W loblinl oy 05 o
0315 5 (o suan ish e gla Sl

Fip ELa st 5 il Slges gl Jama sl ®
oy e 5 slezel B e siae

s‘_;J‘.lJ/C,_uL:w Q

ol juS
K} ‘5)|Kéj‘-\;k__.w‘

G Jl

3 4 o 1 Ol s 2 55 o 5 (AT 2ol 530 0
OT sl ) 5 (o5 san

Pl 50T Y o (6l 5 byl S 5 0I5 gl (g 5lwaslal
E s g (e D103 S

5 el o el 53 (osian a5 SHIs 410
Al Gldl g0 S 5

o rat 5 Fed s Jels slag s oI ISl 5 S50l 0
S Lk oY e 6l

oylge) il (Y
i 9 7
5 (Sl 5l e

ileKia

el 53 (g on (Jle el gl L B g a5
Co sl glols (sbaej s> 55 5588

5 e el (¥

S w b




s S, 5 01,K50 sl dacba & gman Ssp g sl 5 p o VS

gt slcwlw

bs 5,8

3G 3 IS wle s (o3 5 oo et Gla it Gy siT
Fan R Ar g

JLial 3y 0 5 Ol laoj s 5| (S 4 (o 5mn Jiga b5 ®
ol 5 5 0L e

S san hgh i s0le 5 ok sl i ol Ul e

053 33 935Sty 5 God Ml oL 5 5 5 Laim
F S P

Pl S s (o san g 055 OWS Glag b 0315 S5 @
2558 el

SLaia 3l 51 (S o (s rsp g 5 Gt s
0548 (A3 5 po gl b ) oS

b Ol adss (4

d‘wj}dbﬁ)ls

0&s1s) Calitee 01,50 Ole diadids 5 _panades (laaSd slowsl ®
(WL?-}W“:J}J

(F s S Sl a5y e 0] 53 (Malli (leaSs
ol !
)JGFWQ‘ZHJ—’Q—‘:"“LSLAJ&A‘)C}—“J)“;—?‘L“’ °
@J}J LsLhQLA)Lw}LA)K}VJ

aslil (gilwasis (0

Ss9td Jash

F s Bah e SBs)sTs a Jl s 5wl 3y e
25 53 5L 63T o5 o dam 5 5 6 -8 S5 5l Lyl @
E e R

jayjpuélﬂypjgrﬂjahguw&_ﬁ
EFR P e Dleds

oI (0

Sy 31,8 sl 4l 4

S 2y (Lol s silwe 5 L35l Gl s ana s
F 5 P9 dr

e pgp Sl (oa g Glap il dnn 5 0

e sloesls 4 g s 5 (I8 ST 28 fogus @

CS e ) anw gi (V




EVY 9 lacud b 5 esliul 033 3 55 e 3153 ol5 1015l )3 (B gas g

o3 S35 ooy Ar § g 33 (sl Gladio 5 5 LIS S5 lgml s

5 ) ki) 33,8 o bl 4o o O e 5 OIS Sl 4 o shame

OVF Y O

drwgi 0395 3 (Sl p) 9 (Lloirl (Sl SBlual 4 Ojlgh 4> g5 o
S el ROl ST 553 g5 (£ 5mn fish do 5 B GRAR iR
ot Ol e g Ll 4 a5 b Calides (slao s g 55 o gl gl (slyls Caldal sles
oy ¢ S Colal 3,55 L3 53 5 o S5 4 5L 5 e 4 535 8 a5 0T
A 53550 s Oles 55 (i (8 gme B 58 dma g 5 Dy Sl gTa (S
iz L ey o el e mlie OB 4 5L jdle T a8 5 58 oo
o> S Sl eles ey (olaws 6l (Gade sl L3 g se la s 2y
558

9 SOl Bl 4 cgvawn wo-d ol Wiyl (Gliwly yo 5 o
L Gl p5Y 55087 53 (8 sas st dnn 5§ Coadl Ol e 4 4 5 L 1800
2,150 5 (8 san igh alien 4 528 55 drn g ogr S walip 5 Side ol
St oLl LBl 0 o 35 53 (o gt in (sl o sl bl i
Sy Ll 5 n gy g 35 o8l (5365 5 (55 aly Blod & 5287 55 o e
Ll o e 5 Al (e mhan )3 (2 ghan i ga (6)3LS dre 5 el Ol e
ST (Gl 5 Lo e (il i S 1) (ol slausl B OIST slaaali
(s g a5 5 alaz I giliiee = gl 55 Calies (sla) 5557 55 5lg o
13555 5 (Fgn 8 O grennS (o 8 man isn o

e B3 ALl (99005 § (S I 3giLE (51 bgy Ll Sloml o
3513 iy Collanil 5 Uy il 8 555 a0 5L5 0T 1S 056 5 6,18 &, 2
S in GaT 3 55 4y Lot Al n (8 5 2 3 (9580 02, b eSS
i el o) ol 3 4l B 06 s SKs O b s 5 Ol L6
0545 53 603l ol dn g pde Calginn 5 o] (1S pde 5 (60T 5 O

G sl 4 5L o sae s Glas Ikl 5 ol B Sl S uiman 1355 0



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ,~¢ LVY

Dl 685 4 LS i o) 487 AL 4l Sokooli 587 5l (5looy 53 )3 Sl s
33,8 a3 OIS b o 5 AL o 51 556

Aol 9 oIS (Cwmivo H pel U155 3L (olod O 4l 3l oolaiwl pgyf o
bliyl Syl Sl o 9 Louan o drwgd (53105 Canlaw 5O
LGSy v 38 LAOT 00 o8 5 38 9 U155 Hot it 138 0md
Sl 53 O3 Sl ks 3l eslinal aliecs 1 U0 9 30 (53105 Caslow)
a5, 90 Aol aS Cl (gladlins cwlow byl ol 5l diadis 9 Conys oslaal
shoul Ll fugess o 0sde 0L OIS Crlw 5,8 515 ol 017,60
) D SIS a8 s 5 da 5 e ST 55 Clalibee gl oS
S 03l s ST @Sl il Loyl gy (gl ) WaeSi

9 oximo Sl L oliSls o138l g by W SLwlyed 4y d>gi o
Flams Joom Glwly 53 (8 gman o dnw g o) 53 SO ol Y lael
Lol 31 ealial U dob OME Cnls AL amal slaly ol 5 5528 ONST
5 Pl 5 (hopnn Sle g ge 05503 E03 5 4 Cond (S5l 0 alax I il
drn § CadS )3 Al s ba Ll osme pea b auS N 5aS Sl
AL 528

9 14l Olud (S9L38 & Olgic 4 59uls™ 3 (Lgho (gl drwgi o
s b e e 10T gl Ogolm GBI 9 Sl 4 4> g
$Laej s 5315 (8 sl Slind Sl o Son Lines 3 55 3L 5 oy (s3SI
crl b el pa pl i a5 LS sl pelarl 5 (San b (bl Calisue
4354 e sl b5 &K By o san g oS Ll o 5 gy s
ezl 5 Gladlslal b aS Cos 03,15 oSS 5 oilign s 5 4l (53105
LS a5 L3 T ol (65,0 655 2l 3,8 515 a5 g0 Dok 35 0T
S arm g Ll pl 5l (Jad Gl Sl 35 5 (e a5 &S Eag
w5 8 S g5l cplsbal sled a5 b el Lol pl pl (Lils o o8 sinme
3525 ST pign 5 5 slul 40 B 5 2555



EVE < lacud b 5l esliul P33 3 30 Ui 3103 oly 801 Rl 53 (B gean isp

St 31 O ho i 30 J 9505 § BT o (381 (Slwly yo W
e 5 S 3 i)l Ol e 516k 10T SO 27 9 (Lohan igh 4
3l s o o gian Jhgn 055 A b 5 O 51 ST bay (el
S 5 oo 35 A b il (o san Ean Sl eslinel Sl (Siee S
Gla o U1y 0 S iyl O pte AETTE cdas 2ol 5311 b85S 51 (g b
S Shae g 5 (£ s B gh da 5 o]y 3 (S Sl S (535 ]
Ll 3l s S e e L OIS b ol Y 8L OT (slacs b
(S A P S e S sl LST 25505 ey Dl 505l

51 e s seb 8 sl pl Hled slas ST
(P gyt (a0 S (539TH5 4 @b 9 T o B2
33 Slodas 28 Ul 5 oo Lo e 5 $S5 S S S 8 5 by lul &S sbolen
L3 e it L5 o 55 WL 5 85 mls (S i) (o siame b g a5
Ol 536855 gl el AESC Bas 1y 6l cpl Sl 5 Olal s iy
23 M o L Al o5 (SO cbaolRas VU gy 2 (s 5LasY b

0100 CS s g i S L) (605l il F (8 s o sh 05
SLACS ;b5 ps calel o gian g 5k 55 IS 3 68 ol b sl

(F s g o) 53 (53T 5 a5 e ot 5 oo b i L ste 5 S S
o s 55 gl (S L Olds 5 OV puams 81 D) g 53 b A5l
SLals )8 5 o ptomen S LS LalT Y guamma 5 N e
5 Sl 63,5 L S d SIS oo B gae gm Sy 3,558 S8 5
S 5 5iS O ke 5 Plows o 0 AN (gla 255 0313 G g Cpiomen

xS






&b

L35 b aulie 5 (o sian fpm 03 Ol nl 5 o AT OFY) e 18
L;)Ll_?g;_m\:.u e oyl (1Y44) < c@;) £ (ol S e cdual._..” e ey (e
slew lS‘iJ‘T ol >wle \:JY\_E.‘ g‘_gq; Lgu)lf}wf a)\J\ (o) 6)}T}5} LSJ)L"; crl.o
s Ol il
a5 a5 (VF0)) sl g0 (65005 O el colinde ¢ sibaas ¢ oy (6 lden
(}—'k:awv—-_‘“) asllas U‘rl‘)‘ 64»‘“‘)-5' ‘u&w JZ}_A a‘}j_'>-).$ GJJT}—’ rj.l(.»«w._’.)
AN-AY e ) ojled cpss JLe TN
S sl s =1L (VFY) LGugn (emee ¢ dboan o 56 lde Ol WOleds
sl GLalpl 5 Oolual (VP ) L (ggn cgbamen ¢ shbaae iy (kb OIS (OLELLS
wllhad . Cdte sl i S b gladsl p 5o ol ¢ S san gt druy
AYY-40 oo AV o Lot (iba,
35S p (s G gl k) Olga 5 oo g i sa (AVAY) 01 ,alS lisn . Silgs ¢ n S
el Slosd e sla g5
ol sl sd e sla img s S0 (WFAA) (s (6 sgax Ol 53 (B sian i sa
Accenture, 2017. Embracing Artificial Intelligence: Enabling Strong and Inclusive
Al Driven Economic Growth. Available at:
https://www.accenture.com > next-gen-5 » pdfs
Acharya, A & Zachery, A. 2019. Chinese Public Al R&D Spending: Provisional
Findings
Acharya, A. and Z. Arnold. 2019. Chinese public AI R&D”, CSET Issue Brief,
Center for Security and Emerging Technology. Washington, DC.

Agenda Management President, 2019. Federal Data Strategy 2020 Action Plan.
Available at:



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ,~<> A%

https://strategy.data.gov/assets/docs/2020-federal-data-strategy-
framework.pdf

Agriculture Market in India - Annual Report (Rep.). 2018. E-Nam India.

Ahmadabadi, M. N., & Ghaderi, F. 2002. Distributed cooperative fault tolerance in a
team of object lifting robots. JROS2002.

Ahmadabadi, M. N., & Ghaderi, F. 2004. Distributed cooperative load redistribution
for fault tolerance in a team of four object-lifting robots. Advanced
Robotics, 18(1), 61-81.

AHSN Network, 2019. The AHSN Network Al (Artificial Intelligence) Initiative.
Available at: https://www.ahsnnetwork.com

Al JF Gagne, 2020. Global AI Talent Report 2020. Available at:
https://jfgagne.ai/global-ai-talent-report-2020/

AIRAWAT- Establishing an Al Specific Cloud Computing Infrastructure for India.
2020. NITI Ayog

Arts & Humanities Research Council, 2019. Delivery Plan 2019. Available at:
https://ahrc.ukri.org/research/delivery-plan-2019/

Baum, S.D. 2017. On the promotion of safe and socially beneficial artificial
intelligence. Al Soc.

Beauhurst, 2021. Top 50 Al Startups and Scaleups in the UK 2021. Available at:
https://www.beauhurst.com/blog/ai-startup-companies/

Beijing Academy of Artificial Intelligence. (2019). The Beijing Artificial
Intelligence Principles

Berryhill, J. et al. 2019. Hello, World: Artificial intelligence and its use in the public
sector. OECD Working Papers on Public Governance, No. 36, OECD
Publishing, Paris.

Bhangale, K. B., & Kothandaraman, M. 2022. Survey of Deep Learning Paradigms
for Speech Processing. Wireless Personal Communications, 1-37.

Biotechnology and Biological Sciences Research Council, 2019. Delivery Plan
2019. Available at:
https://www.ukri.org/wp-content/uploads/2020/09/BBSRC-250920-
DeliveryPlan2019.pdf

Bostrom, N., & Yudkowsky, E. 2014. The ethics of artificial intelligence. The
Cambridge handbook of artificial intelligence, 1, 316-334.

Bostrom, N., Dafoe, A., & Flynn, C. 2019. Policy Desiderata for Superintelligent
Al: A Vector Field Approach. Future of Humanity Institute, Oxford (Version
4.3,2018).

Bowser, A., Sloan, M., Michelucci, P., & Pauwels, E. 2017. A Policy-Oriented
Introduction.

British Antarctic Survey, 2020. BAS Al Lab. Available at:
https://www .bas.ac.uk/ project/ai/

Brownlee, J. 2017. Deep learning for natural language processing: develop deep
learning models for your natural language problems. Machine Learning
Mastery.

Brundage, M., & Bryson, J. 2016. Smart policies for artificial intelligence. arXiv
preprint arXiv:1608.08196.

Brundage, M., Avin, S., Wang, J., Belfield, H., Krueger, G., Hadfield, G., ... &
Anderljung, M. 2020. Toward trustworthy Al development: mechanisms for
supporting verifiable claims. arXiv preprint arXiv:2004.07213.

Cagnoni, S., Poli, R., Smith, G. D., Corne, D., Oates, M., Hart, E., ... & Fogarty, T.



SVY <> ple

C. (Eds.). 2000. Real-World Applications of Evolutionary Computing:
EvoWorkshops 2000: EvolASP, EvoSCONDI, EvoTel, EvoSTIM, EvoRob,
and EvoFlight, Edinburgh, Scotland, UK, April 17, 2000 Proceedings.
Springer Science & Business Media

Calo, R. 2017. Artificial Intelligence policy: a primer and roadmap. UCDL Rev., 51,
399.

Cambridgeshire and Peterborough Combined Authority, 2018. Delivering a Digitaln
Connectivity Strategy for Cambridgeshire and Peterborough 2018-2022.
Available at:
https://www.connectingcambridgeshire.co.uk/wp-content/
uploads/2018/07/Connecting-Cambridgeshire-Digital-Connectivity-Strategy-
2018-2022.pdf

Caughill, P. 2017. Vladimir Putin: Country That Leads in Al Development “Will be
the Ruler of the World”. Futurism.

CB Insight, 2021a. The Top 100 Al Startups Of 2020: Where Are They Now?.
https://www.cbinsights.com/research/2020-top-100-ai-startups-where-are-
they-now/

CB Insights, 2021b. The United States of Venture Capital: The Most Active VC In
Each State. Available at:
https://www.cbinsights.com/research/most-active-tech-venture-capital-firms-
us-map/

CB Insights, 2021c. The United States of Artificial Intelligence Startups. Available
at:https://www.cbinsights.com/research/artificial-intelligence-startup-us-map/

CB Insights, 2021d. Tempus. Available at:
https://www.cbinsights.com/company/tempus

CB Insights, 2021e. Indigo Agri. Available at:
https://www.cbinsights.com/company/symbiota

CB Insights, 2021f. Nuro. Available at:
https://www.cbinsights.com/company/nuro-ai

CB Insights, 2021g. UiPath. Available at:
https://www.cbinsights.com/company/uipath

Center for American Entrepreneurship, 2020. Innovation. Available at:
https://startupsusa.org/issues/innovation

Center for Data Ethics and Innovation, 2020. Independent Report Addressing Trust
in Public Sector Data Use. Available at:
https://www.gov.uk/government/publications/cdei-publishes-its-first-report-
on-public-sector-data-sharing/addressing-trust-in-public-sector-data-
use#appendix-2-history-of-government-initiatives

Center for Security and Emerging Technology, 2020. Mapping U.S. Multinationals’
Global AI R&D Activity. CSET Issue Brief. Available at:
https://cset.georgetown.edu/wp-content/uploads/CSET-Mapping-U.S.-
Multinationals-Global-AI-RD-Activity-1.pdf#page=5&zoom=90,-257,725

Centre for Data Ethics and Innovation, 2019. Introduction to the Centre for Data
Ethics and Innovation. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment data/file/973932/CDEI Introduction-booklet V2.pdf

Centre for Data Ethics and Innovation, 2021. Centre for Data Ethics and Innovation
Blog. Available at: https://cdei.blog.gov.uk/

Chahal, H., Abdulla, S., & Murdick, J. 2021. Mapping India’s Al Potential (Data



s S, 5 01,K50 sl dacba & gman Ssp g sl 5 cﬁgﬁ,~<> £VA

brief). CSET.

Chakraborty, U., Banerjee, A., Saha, J. K., Sarkar, N., & Chakraborty, C. 2021.
Artificial intelligence and the Fourth Industrial Revolution. Singapore: Jenny
Stanford Publishing.

Chernenko, E., & Markotkin, N. 2020. Developing Artificial Intelligence in Russia:
Objectives and Reality. Carnegie Moscow Center.
https://carnegie.ru/commentary/82422.

Colmerauer, A., Kanoui, P., Pasero, P., Roussel, Ph. 1973. Un systéme de
communication hommemachine en Francais. Internal report. Groupe
d’Intelligence Artificielle. Université Aix- Marseille 11

Committee on Standards in Public Life, 2020. Artificial Intelligence and Public
Standards. London. Available at:
https://www.gov.uk/government/publications/artificial-intelligence-and-
public-standards-report

Committee on STEM Education, 2018. Charting a Course for Success: America’s
Strategy for Stem Education. National Science & Technology Council.
Available at:
https://trumpwhitehouse.archives.gov/wp-content/uploads/2018/12/STEM-
Education-Strategic-Plan-2018.pdf

Cornell University, INSEAD & WIPO, 2020. The Global Innovation Index 2020:
Who Will Finance Innovation? Ithaca, Fontainebleau, and Geneva.

Cornell University, INSEAD & WIPO, 2020. The Global Innovation Index 2020:
Who Will Finance Innovation? Ithaca, Fontainebleau, and Geneva.

Cussins Newman, J. 2019. Toward Al Security. Centre for Long-term
Cybersecurity. Available at: Link

Dafoe, A. 2018. Al governance: a research agenda. Governance of Al Program,
Future of Humanity Institute, University of Oxford: Oxford, UK; 1442-1443.

Daly et al., 2020. Recent AI Adoption in the U.S. Government. PTC Inc. Available
at: www.ptc.com.

Data City Innovations, 2020. UK Artificial Intelligence Analysis 2020. Available at:
https://www.thedatacity.com/insights-news/uk-artificial-intelligence-
statistics-2020/

Daugherty, P. R. & Wilson, H. J. 2018. Human+Machine: Reimagining work in the
age of Al. Harvard Business Press.

De Silva, S. and Zapisetskaya, B. 2020. Al in the UK: No Room for Complacency
and No Room for a Separate Al Regulation. Available at:
https://www.lexology.com/library/detail.aspx?g=4d3f1bbf-1¢20-4c5f-9¢26-
8868f2cf489¢

De Silva, S. and Zapisetskaya, B. 2020. Al in the UK: No Room for Complacency
and No Room for a Separate Al Regulation. Available at:
https://www.lexology.com/library/detail.aspx?g=4d3f1bbf-1c20-4c5f-9¢26-
8868f2cf489¢

Deloitte China Innovation Department. 2019. China Innovation Ecosystem
Development Report 2019 Rising Innovation in China

Department for Digital, Culture, Media and Sport, 2020. National Data Strategy.
Available at:
https://www.gov.uk/government/publications/uk-national-data-
strategy/national-data-strategy

Department of Health (DOH), Policy on Use of Artificial Intelligence (Al) in the



sve < pbe

Healthcare Sector of the Emirate of Abu Dhabi, April 2018.

Department of Health and Human Services, 2021. Artificial Intelligence (AI)
Strategy. US. Available at:
https://www.hhs.gov/sites/default/files/final-hhs-ai-strategy.pdf

Dickson, B. 2017. What is Narrow, General, and Super Artificial Intelligence.
Available at: Link

Digital Catapult, 2021. Startups. Available at: https://www.digicatapult.org.uk/

Dosilovi¢, F. K., Bréi¢, M., & Hlupi¢, N. 2018. Explainable artificial intelligence: A
survey. In 2018 4l1st International convention on information and
communication technology, electronics and microelectronics (MIPRO) (pp.
0210-0215). IEEE.

Duan, Y., Edwards, J. S. & Dwivedi, Y. K. 2019. Artificial intelligence for decision
making in the era of big data — Evolution, challenges and research agenda.
International Journal of Information Management.

Dutton, T. 2018. Al Policy 101: An Introduction to the 10 Key Aspects of Al Policy.
Available at: https://medium.com/politics-ai/ai-policy-101-what-you-need-to-
know-about-ai-policy-163a2bd68d65

Dwivedi, Y. K., Hughes, L., Ismagilova, E., Aarts, G., Coombs, C., Crick, T, ... &
Williams, M. D. 2021. Artificial Intelligence (AI): Multidisciplinary
perspectives on emerging challenges, opportunities, and agenda for research,
practice and policy. International Journal of Information Management, 57,
101994.

Economic and Social Research Council, 2019. Delivery Plan 2019. Available at:
https://www.ukri.org/about-us/what-we-do/delivery-plans/

Eerten, S. V., 2018. A Taste of the London AI Ecosystem. Available at:
https://medium.com/cityai/a-taste-of-the-london-ai-ecosystem-37¢7af28469a

Eleonore Kressner, Artificial Intelligence and Innovative Developments in the UAE,
June -July 2017.

Engineering and Physical Sciences Research Council, 2019. Delivery Plan 2019.
Available at: https://epsrc.ukri.org/about/plans/dp2019/

Erdelyi, O.J.; Goldsmith, J. 2018. Regulating Artificial Intelligence: Proposal for a
Global Solution. In Proceedings of the 2018 AAAI/ACM Conference on Al,
Ethics, and Society (AIES ’18), New Orleans, LO, USA. Available at: Link

Eslami, G., & Ghaderi, F. 2022. Incremental trust-aware matrix factorization for
recommender systems: towards Green Al. Applied Intelligence, 1-14.

Eurasia Group. 2017. China embraces Al: A Close Look and A Long View

European Commission A. 2020. White Paper on Artificial Intelligence - A European
Approach to Excellence and Trust, COM (2020),65, Final, European
Commission, Brussels. Available at: Link

European Commission. 2020b. Assessment List for Trustworthy Artificial
Intelligence for Self-Assessment, European Commission, Brussels. Available
at: Link

European Commission. 2020c. Report on the Safety and Liability Implications of
Artificial Intelligence, the Internet of Things and Robotics, COM (2020), 64,
Final, European Commission, Brussels.

European Commission. 2020d. A FEuropean Strategy for Data, European
Commission, Brussels.

Everitt, T., Lea, G. & Hutter, M. 2018. AGI Safety Literature Review. arXiv.
arXiv:1805.01109.



Las S, 5 01850 s pualy el (8 gnae h38 (5551 55 pgpcmms & EAS

Executive office of the President of the United States, 2019. 2016-2019 Progress
Report: Advancing Artificial Intelligence R&D. The White House, United
States of America.

Executive Office of the President of the United States, 2020. M-21-06,
Memorandum to the Heads of Executive Departments and Agencies,
Guidance for Regulation of Artificial Intelligence Applications. Available at:
https://trumpwhitehouse.archives.gov/wp-content/uploads/2020/11/M-21-
06.pdf

Fabian, 2018. Global Artificial Intelligence Landscape | Including database with
3,465 Al companies. Available at:
https://medium.com/@bootstrappingme/global-artificial-intelligence-
landscape-including-database-with-3-465-ai-companies-3bf01al 75¢5d

FDA. 2020. Proposed regulatory framework for modifications to artificial
intelligence/machine learning (AI/ML)-based software as a medical device
(SaMD). Discussion Paper and Request for Feedback, US Food and Drug
Administration, Washington, DC. Available at: Link

Federal Register, 2019. Executive Order 13859: Maintaining American Leadership
in Artificial Intelligence. Vol. 84, No. 31 / Thursday, February 14, 2019 /
Presidential Documents. Available at:
https://www.govinfo.gov/content/pkg/FR-2019-02-14/pdf/2019-02544.pdf

Fisher, R.A. 1936. The use of multiple measurements in taxonomic problems. Ann.
Eugenics 7,179-188.

Foote, K. 2021. A Brief History of Machine Learning - DATAVERSITY. [online]
DATAVERSITY. Available at: Link

Forbes. 2019. Walmart unveils a new lab store that uses Al. Available at: Link

Fouladi, S., Safaei, A. A., Mammone, N., Ghaderi, F., & Ebadi, M. J. 2022.
Efficient Deep Neural Networks for Classification of Alzheimer’s Disease
and Mild Cognitive Impairment from Scalp EEG Recordings. Cognitive
Computation, 1-22.

Fraser, A. 1957. Simulation of genetic systems by automatic digital computers. I.
Introduction Aust.

GeeksforGeeks. 2022. Rough Set Theory | An Introduction - GeeksforGeeks.
Available at: Link

Gehlhaus, D. and Mutis, S. 2021. The U.S. Al Workforce Understanding the Supply
of Al Talent. CSET Issue Brief. Center for Security and Emerging
Technology. Available at:
https://cset.georgetown.edu/wp-content/uploads/US-AI-Workforce Brief-
2.pdf.

Geist, E., & Lohn, A. J. 2018. Artificial Intelligence Nuclear War?

General Services Administration, 2020. Accelerate Adoption of Artificial
Intelligence to Discover Insights at Machine Speed. Available at:
https://coe.gsa.gov/docs/2020/AlServiceCatalog.pdf

Gil, Y. and Selman, B. 2019. A 20-Year Community Roadmap for Artificial
Intelligence Research in the US. Computing Community Consortium (CCC)
and Association for the Advancement of Artificial Intelligence (AAAI).
Available at: https://cra.org/ccc/resources/workshopreports/

Global Legal Insights, 2021. Al, Machine Learning & Big Data 2021. Available at:
https://www.globallegalinsights.com/practice-areas/ai-machine-learning-and-
big-data-laws-and-regulations/united-kingdom



SAY < ple

Goodfellow, 1., Bengio, Y., & Courville, A. 2016. Deep learning. MIT press.

GOV.UK, 2021a. Al Council. Available at:
https://www.gov.uk/government/groups/ai-council

GOV.UK, 2021b. Office for Artificial Intelligence. Available at:
https://www.gov.uk/government/organisations/office-for-artificial-
intelligence

GOV.UK, 2021c. Genome UK: 2021 to 2022 Implementation Plan. Policy paper.
Available at: https://www.gov.uk/government/publications/genome-uk-2021-
to-2022-implementation-plan/genome-uk-2021-to-2022-implementation-plan

GOV.UK. 2021d. Digital Connectivity Infrastructure Accelerator. Available at:
https://www.gov.uk/government/collections/digital-infrastructure-
connectivity-accelerator

Government of Canada. 2021. Budget 2021: Building an Innovation Economy of the
Future. Available at: Link

Government of the Russian Federation, 2019. Russia National Strategy for Artificial
Intelligence Development.

Government of the Russian Federation. 2019. Russia National Strategy for Artificial
Intelligence Development.

Government of US. 2020. American Artificial Intelligence Initiative: Year One
Annual Report, Available at: Link

Government.ae. 2017. UAE strategy for artificial intelligence. Retrieved April 27,
2021 from https://government.ae/en/about-the-uae/strategies-initiatives-and-
awards/federal- governments-strategies-and-plans/uae-strategy-for-artificial-
intelligence

Government.ae. 2017. UAE strategy for artificial intelligence. Retrieved April 27,
2021 from https://government.ae/en/about-the-uae/strategies-initiatives-and-
awards/federal- governments-strategies-and-plans/uae-strategy-for-artificial-
intelligence

Government.ae. 2018. The United Arab Emirates’government portal. Retrieved

April 27, 2021 from https://government.ae/entt/

Government.ae. 2019.Dubai Future Council on Artificial Intelligence holds its first
meeting, Retrieved june 2,2021 from https://ai.gov.ae/dubai-future-council-
on-artificial-intelligence-holds-its-first-meeting/

Government.ae. 2021. UAE Council forArtificial Intelligence. Retrieved june
2,2021 from https://ai.gov.ae/about-us/

Guihot, M.; Matthew, A.F.; Suzor, N.P. 2017. Nudging robots: Innovative solutions
to regulate artificial intelligence. Vanderbilt J. Entertain. Technol. Law, 20,
385-456.

GW4, 2021. GW4 Alliance. Available at: https://gw4.ac.uk

Halaweh, M. 2018. Artificial intelligence government (Gov. 3.0): The UAE leading
model. Journal of Artificial Intelligence Research, 62, 269-272.
https://doi.org/10.1613/jair.1.11210

HM Government, 2018a. Industrial Strategy: Building a Britain Fit for the Future.
Available at:
https://www.gov.uk/government/uploads/system/uploads/attachment data/fil
€/662508/industrial-strategy-white-paper.pdf

HM Government, 2018b. Industrial Strategy: Artificial Intelligence Sector Deal.
Available at: www.gov.uk/beis

HM Treasury, 2021. Budget 2021 Protecting the Jobs and Livelihoods of the British



Las S, 5 01850 s pualy el (8 5020 i38 (555155 p a3 < EAY

People. Available at: www.gov.uk/official-documents

Hoadley, D. S. & Sayler, K. 2019. Artificial Intelligence and national security.
Library of Congress. Congressional Research Service.

Hochreiter, S. & Schmidhuber, J. 1997. Long short-term memory. Neural
computation, 9(8), 1735-1780.

Holdren, J.P., Bruce, A., Felten, E., Lyons, T. & Garris, M. 2016. Preparing for the
future of Al US National Science and Technology Council.

Hopfield, J.J. 1982. Neural networks and physical systems with emergent collective
computational

How will automation impact jobs?. 2021. Retrieved April 27, 2021 from
https://www.pwc.co.uk/services/economics/insights/the-impact-of-
automation-on-jobs.html

Ibm.com. n.d. What is Computer Vision? | IBM. Available at:
https://www.ibm.com/topics/computer-vision

iCAIRD. 2021. The Industrial Centre for Artificial Intelligence Research in Digital
Diagnostics. Available at: https://icaird.com/

IDC. 2019. Automation and Customer Experience Needs Will Drive Al Investment
to $5 Billion by 2019 Across European Industries. Available at: Link

Imperial College London, 2021. The Artificial Intelligence Network. Available at:
https://www.imperial.ac.uk/artificial-intelligence/about/

India National Strategy for Artificial Intelligence (Discussion Paper). 2018. NITI
Ayog.

Innovate UK, 2019. Delivery Plan 2019. Available at: https://www.ukri.org/wp-
content/uploads/2020/09/INUK-250920-DeliveryPlan2019.pdf

Internet Society. 2017. Artificial Intelligence and Machine Learning: Policy Paper.
Available at: Link

JAIC Public Affairs, 2019. Joint Common Foundation. Available at:
https://www.ai.mil/docs/ss_jcf vl 11 27 20.pdf.

Joy, B. 2000. Why the future doesn’t need us. Wired 2000, 8, 238-263

Kagan, R., Gelles, R. and Arnold, Z. 2021. Corporate Investors in Top U.S. Al
Startups. Center for Security and Emerging Technology. CSET Data Brief.

Khemani, D. 2012. A Perspective on Al Research in India. AI Magazine, 33(1), 96-
98.

Kit, T. 2019. Singapore rolls out national strategy on artificial intelligence for
‘impactful’ social, economic benefits. [online] CNA. Available at: Link
Knowledge Transfer Networks, 2021. Robotics & Al. Available at: https://ktn-

uk.org

Kohonen, T. 1972. Correlation matrix memories. IEEE Trans. Comput. C-21 353-
359.

Kohonen, T. 1982. Self-organized formation of topologically correct feature maps.
Biol. Cybern.

Konaev, M., & Bendett, S. 2019. Russian AI-Enabled Combat: Coming to a City
Near You? War on the Rocks.
https://warontherocks.com/2019/07/russian-ai-enabled-combat-coming-to-a-
city-near-you/.

Konaev, M., & Dunham, J. 2020. (issue brief). Russian AI Research 2010 to 2018.
Center for Security and Emerging Technology (CSET).

Konstadulakis, L. and Celac, R. 2019. Overview of Leading Artificial Intelligence
Clusters around the Globe. Available at:



SAY <> ple

https://www.accuracy.com/perspectives/overview-leading-artificial-
intelligence-clusters-around-globe.

Koohzadi, M., Charkari, N. M., & Ghaderi, F. 2020. Unsupervised representation
learning based on the deep multi-view ensemble learning. Applied
Intelligence, 50(2), 562-581.

Kurmanji, M., & Ghaderi, F. 2020. Hand gesture recognition from RGB-D data
using 2D and 3D convolutional neural networks: a comparative
study. Journal of AI and Data Mining, 8(2), 177-188.

Landscape of Artificial Intelligence / Machine Learning Research in India (Rep.).
2018. ITTHAASA.

Larsen, F. 2020. Denmark: An independent council and a labelling scheme to
promote the ethical use of data”, The Al Wonk, OECD.AI Policy
Observatory, Available at: Link

Launchbury, J. 2017. A DARPA Perspective on Artificial Intelligence, Machine
Learning

Leopold, George. 2020. Al is Key to China Infrastructure Plan, as is Al Talent,
Retrived from https://www.enterpriseai.news/2020/06/24/ai-key-to-china-
infrastructure-plan-as-is-ai-talent/

Magro, E. & Wilson, J. R. 2018. Policy-mix evaluation: Governance challenges
from new placebased innovation policies. Research policy, 103612.

Marda V. 2018. Artificial intelligence policy in India: a framework for engaging the
limits of data-driven decision-making. Phil. Trans. R. Soc. A 376:20180087.
http://dx.doi.org/10.1098/rsta.2018.0087

Marda V. 2018. Artificial intelligence policy in India: a framework for engaging the
limits of data-driven decision-making. Phil. Trans. R. Soc. A 376:20180087.
http://dx.doi.org/10.1098/rsta.2018.0087

Martin, Childs, McCarthy, J. 2011. Computer scientist known as the father of Al,
INDEPENDENT, Available at: Link

Martinez A.M. 2009. Face Recognition, Overview. In: Li S.Z., Jain A. (eds)
Encyclopedia of Biometrics. Springer, Boston, MA.
https://doi.org/10.1007/978-0-387-73003-5 84

McCarthy, J. 1960. Recursive functions of symbolic expressions and their
computation by machine. Commun. ACM 3, 184-195

McCulloch, W., Pitts, W. 1943. A logical calculus of the ideas immanent in nervous
activity. Bull. Math. Biophys. 7, 115-133.

McKinsey Global Institute (MGI). 2017. Artificial Intelligence: Implications for
China

Medical Research Council, 2019. Delivery plan 2019. Available at:
https://www.ukri.org/wp-content/uploads/2020/09/MRC-250920-
DeliveryPlan2019.pdf

Miller, S. 2018. Al: Augmentation, more so than automation. Asian Management
Insights, 5(1), 1-20.

Mohammadkhani Ghiasvand, N., & Ghaderi, F. 2020. Epileptic Seizure Prediction
from Spectral, Temporal, and Spatial Features of EEG Signals Using Deep
Learning Algorithms. The Neuroscience Journal of Shefaye Khatam, 9(1),
110-119.

Mozur, Paul. 2017. Beijing Wants A.l. to Be Made in China by 2030. Retrieved
from https://www.nytimes.com/2017/07/20/business/china-artificial -
intelligence.html



Las S, 5 01850 s pualy el (8 5020 i3a (555155 p a3 ¥ EAL

Mozur, Paul. 2017. Beijing Wants A.I. to Be Made in China by 2030. Retrieved
from https://www.nytimes.com/2017/07/20/business/china-artificial -
intelligence.html

Mozur, Paul. 2017. Beijing Wants A.I. to Be Made in China by 2030. Available at:
Link

Miiller, V. C., & Bostrom, N. 2016. Future progress in artificial intelligence: A
survey of expert opinion. In Fundamental issues of artificial intelligence (pp.
555-572). Springer, Cham.

National Science Foundation, 2018. Graduate Research Fellowship Program
(GRFP). Available at:
https://www.nsf.gov/pubs/2018/nsf18573/nsf18573.htm

National Science Foundation, 2020a. National Artificial Intelligence (AI) Research
Institutes. Available at:
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=505686

National Science Foundation, 2020b. Artificial Intelligence at NSF. Available at:
https://www.nsf.gov/cise/ai.jsp

National Science Foundation, 2021a. Advanced Technological Education (ATE).
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5464

National Science Foundation, 2021b. The National Science Foundation’s Innovation
Corps. Available at:
https://www.nsf.gov/news/special_reports/i-corps/index.jsp

National Institute of Standards and Technology, 2019. U.S. Leadership in AIl: A
Plan for Federal Engagement in Developing Technical Standards and Related
Tools. U.S. Department of Commerce.

National Security Commission on Artificial Intelligence, 2021. Final Report
National Security Commission on Artificial Intelligence. Available at:
https://www.nscai.gov » Full-Report-Digital-1

Natural Environment Research Council, 2019. Delivery Plan 2019. Available at:
https://www.ukri.org/wp-content/uploads/2020/09/NERC-250920-
DeliveryPlan2019.pdf

Nature index, 2020a. Top 25 countries/territories in artificial intelligence. Available
at: https://www.natureindex.com/supplements/nature-index-2020- ai/ tables
/academic

Nature index, 2020b. Top 100 Academic Institutions in Artificial Intelligence.
Available at: https://www.natureindex.com/supplements/nature-index-2020-
ai/tables/academic

Nature index, 2020c. Top 10 NPO/NGO Institutions in Artificial Intelligence.
Available at: https://www.natureindex.com/supplements/nature-index-2020-
ai/tables/npo-ngo

Netherlands Enterprise Agency. 2018. (rep.). Holland Innovation Network Special
Artificial Intelligence.

Networking and Information Technology Research and Development (NITRD)
Program, 2020. Research and Development Opportunities in Video and
Image Analytics. The National Coordination Office for the NITRD Program.
Available at: https://www.nitrd.gov/pubs/RD-Opportunities-in-Video-Image-
Analytics-2020.pdf

Networking and Information Technology Research and Development (NITRD)
Program, 2021a. About the NITRD program. Available at:
https://www.nitrd.gov/about/index.aspx



§A0 <> ple

Networking and Information Technology Research and Development (NITRD)
Program, 2021b. Artificial Intelligence Interagency Working Group.
Available at: https://www.nitrd.gov/nitrdgroups/index.php?title=VIA

New, Joshua. 2019. How the UAE plans to be a major player in Al. Retrieved june
4,2021 from https://datainnovation.org/2018/02/how-the-uae-plans-to-be-a-
major-player-in-ai

Newell, A., Simon, H.A. 1976. Computer science as empirical inquiry: symbols and
search. Commun.ACM 19, 113-126.

NHSx, 2021. About Us. Available at: https://www.nhsx.nhs.uk/about-us/

NVIDIA, 2020. University of Florida, NVIDIA to Build Fastest Al Supercomputer
in Academia. Available at:
https://blogs.nvidia.com/blog/2020/07/21/university-of-florida-nvidia-ai-
supercomputer/

OECD AI Policy Observatory. Available at: Link

OECD. 2019. Going Digital: Shaping Policies, Improving Lives, OECD Publishing,
Paris.

OECD. 2019a. Recommendation of the Council on Artificial Intelligence. 2019.
Available at: Link

OECD. 2019b. The digital innovation policy landscape in 2019. Available at: Link

OECD. 2019c. Review of national policy initiatives in support of digital and Al-
driven innovation. Available at: Link

OECD. 2020. OECD Digital Economy Outlook 2020, OECD Publishing (Translated
by Safdari Ranjbar, M., Nesari, M., Alinaghian, A. Tehran: Darneshbonyan
Fanavar. {In Persian}.

OECD.ALI 2021. Powered by EC/OECD (2021), database of national Al policies,
accessed on 28/06/2021,

OECD.AI Policy Observatory, 2020. Industrial Strategy: Building a Britain Fit for
the Future (White Paper). Available at:
https://www.oecd.ai/dashboards/policy-
initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-policylnitiatives-1589

OECD.AI Policy Observatory, 2020a. Executive Order on Maintaining American
Leadership in Artificial Intelligence. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-24277

OECD.AI Policy Observatory, 2020b. Executive Order on Promoting the Use of
Trustworthy Al in Federal Government. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-26979

OECD.AI Policy Observatory, 2020c. A Plan for Federal Engagement in
Developing Technical Standards and Related Tools. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-24334

OECD.AI Policy Observatory, 2020d. Federal Data Strategy Action Plan. Available
at:  https://oecd.ai/dashboards/policy-initiatives/2019-data-policylnitiatives-
24303.

OECD.AI Policy Observatory, 2020e. Big Data to Knowledge. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-25416

OECD.AI Policy Observatory, 2020f. DOD Artificial Intelligence Strategy.



Las S5 5 01850 s pualy bl (8 5020 238 (555155 p i3 & EAT

Available at: https://www.oecd.ai/dashboards/policy-iniiatives/2019-data-
policylnitiatives-24939

OECD.AI Policy Observatory, 2020g. DARPA Funding Announcements. Available
at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-25031

OECD.AI Policy Observatory, 2020h. DOD AI Ethical Principles. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-26945

OECD.AI Policy Observatory, 2020i. Automated Vehicles 3.0: Preparing for the
Future of Transportation. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-24941

OECD.AI Policy Observatory, 2020j. White House Select Committee on Al under
the National Science and Technology Council. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylInitiatives-24280.

OECD.AI Policy Observatory, 2021a. Al Sector Deal. Available at:
https://oecd.ai/dashboards/policy-
initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-policylnitiatives-24150

OECD.AI Policy Observatory, 2021b. A Guide to Using Al in the Public Sector.
Available at:
https://www.oecd.ai/dashboards/policy-initiatives/http:%2F %2
Faipo.oecd.org% 2F2021-data-policylnitiatives-24815

OECD.AI Policy Observatory, 2021c. AI Barometer. Available at:
https://www.oecd.ai/dashboards/policy-
initiatives/http:%2F%2Faipo.oecd.org%2F2021-data-policylnitiatives-26708

OECD.AI Policy Observatory, 2021d. UK Government's Guidelines for Al
Procurement. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/http:%2F %2
Faipo.oecd.org%2F2021-data-policyInitiatives-26708

OECD.AI Policy Observatory, 2021m. Declaration on Cooperation in Artificial
Intelligence Research and Development (US — UK). Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-26717.

OECD.AI Policy Observatory, 2021n. Al publications vs GDP per capita by
country, region, over time. Available at:
https://oecd.ai/data-from-partners?selectedTab=AIResearch

OECD.AI Policy Observatory, 2021p. Al COVID-19 Response. Available at:
https://www.oecd.ai/dashboards/policy-initiatives/2019-data-
policylnitiatives-26745

OECD.AI Policy Observatory, 2021e. Top Al Research Institutions. Available at:
https://www.oecd.ai/dashboards/countries/UnitedKingdom

OECD.AI Policy Observatory, 2021f. AI Research Networks by Institution.
https://oecd.ai/data-from-partners?selectedTab=AIResearch

OECD.AI Policy Observatory, 2021g. Al Research Country Networks. Available at:
https://oecd.ai/data-from-partners?selectedTab=AIResearch

OECD.AI Policy Observatory, 2021h. Al Publications by Country Over Time.
Available at: https://oecd.ai/data-from-partners?selectedTab=AlIResearch



SAV < ple

OECD.AI Policy Observatory, 2021i. Scientific Publications Time Series by
Country. Available at:
https://oecd.ai/data-from-partners?selectedTab=AlResearch

OECD.AI Policy Observatory, 2021j. Al Research by Institution. Available at:
https://www.oecd.ai/work-innovation-productivity-skills/live-data

OECD.AI Policy Observatory, 2021k. Cross-Country Al Skills Penetration.
Available at:
https://www.oecd.ai/work-innovation-productivity-skills/live-data

OECD.AI Policy Observatory, 20211. Al Skills Penetration: Country Ranking Over
Time. Available at:
https://oecd.ai/data-from-partners?selectedTab=AlJobsAndSkills

Office of Artificial Intelligence, 2019. Al Sector Deal One Year On. Available at:
https://www.gov.uk/government/publications/artificial-intelligence-sector-
deal/ai-sector-deal-one-year-on

Office of Science and Technology Policy, 2020. American Artificial Intelligence
Initiative: Year One Annual Report. The White House, United States of
America.

Office of Science and Technology Policy, 2020. American Artificial Intelligence
Initiative: Year One Annual Report. The White House, United States of
America.

Open-source Al infrastructure to boost innovation in China. (2020). Retrived from
http://www.xinhuanet.com/english/2020-03/26/c_138919842.htm

Oxford Insights, 2020. Government Al Readiness Index 2020. Canada’s
International Development Research Centre (IDRC) and Oxford Insights.
Available at:
https://www.oxfordinsights.com/government-ai-readiness-index-2020

Oxford Insights, 2020. Government AI Readiness Index 2020. Canada’s
International Development Research Centre (IDRC) and Oxford Insights.
Available at:
https://www.oxfordinsights.com/government-ai-readiness-index-2020

Oxfordshire County Council, 2020. Oxfordshire, Digital Infrastructure Strategy and
Delivery Plan. Available at:
https://digitalinfrastructureoxfordshire.co.uk/sites/default/files/2020-

08/Digital%20Infrastructure%20Strategy%20v11.pdf

Pan-Canadian Al Strategy. (2017). Canada Government. Available at: Link

Pappas, 1. O., Mikalef, P., Giannakos, M. N., Krogstie, J., & Lekakos, G. (2018).
Big data and business analytics ecosystems: Paving the way towards digital
transformation and sustainable societies. Information Systems and e-Business
Management, 16(3), 479-491.

Parliament.UK, 2018. Select Committee on Artificial Intelligence. Available at:
https://publications.parliament.uk/pa/ld201719/1dselect/1dai/100/10001.htm

Parliament.UK, 2020. Register of All-Party Parliamentary Groups on Artificial
Intelligence. Available at:
https://publications.parliament.uk/pa/cm/cmallparty/201104/artificial-
intelligence.htm

Pawlak, Z. 1982. Rough sets. Int. J. Comput. Inf. Sci. 11, 341-356.

PCPC. 2020. Model AI Governance Framework, Personal Data Protection
Commission, Singapore, Available at: Link

Pearl, J. 1985. Bayesian networks: a model of self-activated memory for evidential



Las S, 5 01850 s pualy el (8 5020 258 (555155 p i3 & EM

reasoning. In: Proceedings of 7th Conference on Cognitive Science Society,
University of California, Irvine, CA, August pp. 329-334.

Pecotic. 2019. A. Whoever predicts the future will win the Al Arms Race. Available
at: Link

Petrella, S., Miller, C., & Cooper, B. 2021. Russia's Artificial Intelligence Strategy:
The Role of State-Owned Firms. Orbis, 65(1), 75-100.
https://doi.org/10.1016/j.0rbis.2020.11.004

Phillips, P. J., Flynn, P. J., Scruggs, T., Bowyer, K. W., & Worek, W. 2006.
Preliminary face recognition grand challenge results. In 7th International
Conference on Automatic Face and Gesture Recognition (FGRO06) (pp. 15-
24). IEEE.

Pladson, K., 2021. Artificial intelligence a key challenge for Germany's next
government. DW.COM. Available at: Link

Planes-Satorra, S. and C. Paunov. 2019. The digital innovation policy landscape in
2019. OECD Science, Technology and Industry Policy Papers, No. 71,
OECD Publishing, Paris.

Plato.stanford.edu. Fuzzy Logic (Stanford Encyclopedia of Philosophy). Available
at: Link

Polcumpally, A. T. 2020. Artificial Intelligence and The National Policy of
India (Rep.). The Centre for Security Studies.

PRC Ministry of Industry and Information Technology. 2017. Three-Year Action
Plan for 3- Promoting Development of a New Generation Artificial
Intelligence Industry (2018-2020).

PRC Ministry of Science and Technology(MOST). 2019. Ministry of Science and
Technology Notice on the Publication of the Guidance on National New
Generation Artificial Intelligence Open Innovation Platform Construction
Work

PRC State Council (Premier Li Keqiang and his cabinet). 2015. Made in China
2025.

PRC State Council. 2017. New Generation of Artificial Intelligence Development
Plan.

Purdy et al. 2017. How Artificial Intelligence can drive China’s Growth.

Rahimiasl, M., Charkari, N. M., Ghaderi, F. & Alzheimer's Disecase Neuroimaging
Initiative. 2021. Random walks on B distributed resting-state functional
connectivity to identify Alzheimer's disease and Mild Cognitive
Impairment. Clinical Neurophysiology, 132(10), 2540-2550.

Report by IDC and Inspur Shows China’s Al Infrastructure Reaches USD 3.93
Billion in 2020, with YoY Increase of 26.8 Percent. 2020. Retrived from
https://syncedreview.com/2020/12/16/report-by-idc-and-inspur-shows-
chinas-ai-infrastructure-reaches-usd-3-93-billion-in-2020-with-yoy-increase-
of-26-8-percent/

Robert K. Lindsay, Bruce G. Buchanan, Edward A. Feigenbaum, Joshua Lederberg.
1993. DENDRAL: A case study of the first expert system for scientific
hypothesis formation, Artificial Intelligence, Volume 61, Issue 2, Pages 209-
261.

Rosemain, M. and Rose, M. 2018. France to spend $1.8 billion on Al to compete
with U.S., China. Available at: Link

Saran, S., Natarajan, N. and Srikumar, M. 2018. Al and National Strategies.
Observer Research Foundation. Available at: https://www.orfonline.org/wp-



$AQ <> ple

content/uploads/2018/11/Ai1 Book.pdf

Savadi Hosseini, M., & Ghaderi, F. 2020. A hybrid deep learning architecture using
3d cnns and grus for human action recognition. International Journal of
Engineering, 33(5), 959-965.

Schank, R.C. 1972. Conceptual dependency: theory of natural language
understanding. Cogn. Psychol. 3, 532-631

Schapire, R. E. 1990. The strength of weak learnability. Machine learning, 5(2),

197-227.

Scherer, M.U. 2016. Regulating artificial intelligence systems: Risks, challenges,
competencies, and strategies. Harv. J. Law Technol. 29, 354-398.

Science & Technology Facilities Council, 2019. Delivery Plan 2019. Available at:
https://stfc.ukri.org/files/delivery-plan-2019/

Science Guide. 2017. (rep.). Artificial Intelligence in Russia Landscape Overview
2017.

Select Committee on Artificial Intelligence, 2019. The National Artificial
Intelligence Research and Development Strategic Plan: 2019 Update.
National Science & Technology Council, The White house, United States of
America.

Select Committee on Artificial Intelligence, 2019. The National Artificial
Intelligence Research and Development Strategic Plan: 2019 Update.
National Science & Technology Council, The White house, United States of
America.

Sheehan, Matt. 2018. How China’s Massive Al Plan Actually Works. Retrieved
from  https://macropolo.org/analysis/how-chinas-massive-ai-plan-actually-
works/

Sheehan, Matt. 2018. How China’s Massive Al Plan Actually Works. Retrieved
from  https://macropolo.org/analysis/how-chinas-massive-ai-plan-actually-
works/

Sheffield City Council, 2019. Digital Connectivity Strategy.
https://sheffieldcc.moderngov.co.uk/documents/s36517/Digital%20Connecti
vity%?20Strategy.pdf

Siau, K. 2017. Impact of artificial intelligence, robotics, and automation on higher
education.

Siau, K., & Wang, W. 2018. Building trust in artificial intelligence, machine
learning, and robotics. Cutter Business Technology Journal, 31(2), 47-53.

Soleimani Nasab, F., & Ghaderi, F. 2022. On the effect of sampling frequency on
the electricity theft detection performance. IET Signal Processing, 16(9),
1094-1105.

Stanford University, 2021. Artificial Intelligence Index Report 2021. Human-
Centered Artificial Intelligence. Available at:
https://aiindex.stanford.edu/report/

Startup Genome, 2020. The Global Startup Ecosystem Report GSER 2020. Startup
Genome LLC.

Statistics Canada. 2020. Percentage of workforce teleworking or working remotely,
and percentage of workforce able to carry out a majority of duties during the
COVID-19 pandemic, by business characteristics. Table 33-10-0228-01,
Statistics Canada, Ottawa.

Subcommittee on Networking & Information Technology Research & Development,



Las S, 5 01850 s pualy el (8 gnae h38 (5551 55 p s ¥ £

2020. The Networking & Information Technology Research & Development
Program Supplement to The President’s Fy2021 Budget. Committee on
Science & Technology Enterprise, National Science & Technology Council,
Us.

Sukhankin, S. 2019. The Three 'Faces' of Russia's Al Strategy. Jamestown.
https://jamestown.org/program/the-three-faces-of-russias-ai-strategy/.

TAdviser.ru. 2021. Penetration of Al in Russia depends on investment in IT
infrastructure and specialists - research of TAdviser.
https://tadviser.com/index.php/Article:Penetration_of artificial intelligence
in_Russia depends on_investments_into IT infrastructure and specialists.

Taeihagh, A. 2017. Network-centric policy design. Policy Sciences, 50(2), 317-338.

Tan, Z., Wang, S., Yang, Z., Chen, G., Huang, X., Sun, M., & Liu, Y. 2020. Neural
machine translation: A review of methods, resources, and tools. A7 Open, 1,
5-21.

Tandon School of Engineering, 2021. NYU Tandon Future Labs.
https://engineering.nyu.edu/research-innovation/entrepreneurship/nyu-
tandon-future-labs.

Tech crunch, 2020. UK to Invest in Al and Cyber as Part of Major Defense
Spending Hike. Awvailable at: https://techcrunch.com/2020/11/19/uk-to-
invest-in-ai-and-cyber-as-part-of-major-defense-spending-hike/

Tech Nation, 2019. Venture Capital Investment in UK Artificial Intelligence
Startups Increases Almost Six-Fold in Five Years. Available at:
https://technation.io/news/venture-capital-investment-in-uk-artificial-
intelligence-startups-increases-almost-six-fold-in-five-years/

Tech Nation, 2020a. A Guide to the Al Ecosystem. Available at:
https://technation.io/ai-ecosystem-guide/#guide-intro.

Tech Nation, 2020b. Jobs and Skills Report 2020. Available at:
https://technation.io/jobs-and-skills-report/

Tech Nation, 2020c. Tech Nation Visa. Available at: https://technation.io/tech-
nation-visa-report-2020/

Tech Nation, 2021. The Future UK Tech Built, Tech Nation Report 2021. Available
at: https://technation.io/report2021

Tech UK, 2021. TechUK’s AI Week- Call for Contributions! Available at:
https://www.techuk.org/resource/techuk-s-ai-week-call-for-
contributions.html

Techopedia. (2021). What is Artificial Intelligence (AI)? - Definition from
Techopedia. Available at: Link

Tegmark, M., 2017. Life 3.0. New York (New York): Alfred A. Knopf.

The Alan Turing Institute, 2020a. Research. Available at:
https://www .turing.ac.uk/research

The Alan Turing Institute, 2020b. Collaborate with the Turing. Available at:
https://www .turing.ac.uk/collaborate-turing

The Alan Turing Institute, 2020c. About US. Available at:
https://www .turing.ac.uk/about-us

The Alan Turing Institute, 2020d. Al for Science and Government (ASG). Available
at: https://www.turing.ac.uk/research/asg

The Alan Turing Institute, 2021. Available at: Help to Shape the National Al
Strategy. https://www.turing.ac.uk/help-shape-national-ai-strategy

The British Standards Institute, 2019. BSI's Activities on Artificial Intelligence (Al).



$4y < ple

https://www.bsigroup.com/en-GB/about-bsi/uk-national-standards-
body/news/april-2019---bsis-activities-on-artificial-intelligence-ai/

The National Artificial Intelligence Initiative Office, 2020a. About The NAIIO.
Available at: https://www.ai.gov/naiio/

The National Artificial Intelligence Initiative Office, 2020b. About the Advisory
COMMITTEE. Available at: https://www.ai.gov/naiac/

The National Artificial Intelligence Initiative Office, 2020c. Infrastructure.
Available  at:  https://www.ai.gov/strategic-pillars/infrastructure/#HPC-
Infrastructure-for-Al

The State of LTE Report (Rep.). 2018. Open Signal.

Tito, J. 2017. Destination unknown: Exploring the impact of Artificial Intelligence
on Government Working Paper. Centre for Public Impact. Available at: Link

Tofighy, S., Charkari, N. M., & Ghaderi, F. 2022. Link prediction in multiplex
networks using intralayer probabilistic distance and interlayer co-evolving
factors. Physica A: Statistical Mechanics and its Applications, 606, 128043.

Tracxn, 2020. Artificial Intelligence Startups in London. Available at:
https://tracxn.com/explore/Artificial-Intelligence-Startups-in-London

Tracxn, 2020. Artificial Intelligence Startups in United States. Available at:
https://tracxn.com/explore/Artificial-Intelligence-Startups-in-United-States

U.S. Department of Defense, 2020. DoD Al Education Strategy: Cultivating an Al
ready force to accelerate adoption. Available at:
https://www.ai.mil/docs/2020 DoD Al Training _and Education Strategy a
nd_Infographic 10 27 20.pdf

U.S. Department of Energy, 2021. About the Artificial Intelligence & Technology
Office. Available at: https://www.energy.gov/ai/artificial-intelligence-
technology-office

UAE Centennial 2071. (2018). AREA 2071. Retrieved April 28, 2021 from
https://area2071.ae/

UAE Government Leaders Programme. (2018). Strategic leaders programme.
Retrieved April 27, 2021 from https://www.uaeglp.gov.ae/en

UAE Government Leaders Programme. 2018. Strategic leaders programme.
Retrieved April 27, 2021 from https://www.uaeglp.gov.ae/en

UCL Centre for Artificial Intelligence, 2019. Creative Machine Learning. Available
at:  https://www.ucl.ac.uk/ai-centre/sites/ai-centre/files/ucl ai ~  centre
brochure.pdf

UK AI Council, 2021. AT Roadmap. Available at:
http://www.gov.uk/government/groups/ai-council

UK NHS, 2021. Who We Are? Available at: https://www.nhsx.nhs.uk/about-
us/who-we-are/

UK Research and Innovation, 2021a. Industrial Strategy Challenge Fund. Available
at: https://innovateuk.blog.gov.uk/category/iscf/

UK Research and Innovation, 2021b. Innovation Scholars: Data Science Training in
Health and Bioscience. Available at:
https://www.ukri.org/opportunity/innovation-scholars-data-science-training-
in-health-bioscience/

United States. 2019. Artificial Intelligence for the American People.

University of Oxford, 2018. The Alan Turing Institute Gets £48 Million
Government Funding Boost. Available at:
https://www.mpls.ox.ac.uk/latest/news/the-alan-turing-institute-to-spearhead-



Las S, 5 01850 s pualy el (8 5020 i38 (5551 55 p s - £4Y

new-cutting-edge-data-science-and-artificial-intelligence-research-after-ps48-
million-government-funding-boost

University of Oxford, 2018. The Alan Turing Institute Gets £48 Million
Government Funding Boost. Available at:
https://www.mpls.ox.ac.uk/latest/news/the-alan-turing-institute-to-spearhead-
new-cutting-edge-data-science-and-artificial-intelligence-research-after-ps48-
million-government-funding-boost

Van Roy, V., Rossetti, F., Perset, K. and Galindo-Romero, L. 2021. AI Watch -
National strategies on Artificial Intelligence: A European perspective, 2021
edition, EUR 30745 EN, Publications Office of the European Union,
Luxembourg, ISBN 978-92-76-39081-7 (online), doi:10.2760/069178
(online), JRC122684.

Vempati, S. 2016. (Rep.). Carnegie Endowment for International Peace. Retrieved
June 21, 2021, from http://www.jstor.org/stable/resrep12855

Villeneuve, A., Malli, M. 2018. The AI Shift. Brookfield Institute. Available at:

Link
Warwick Business School, 2021. Artificial Intelligence Innovation Network.
Available at: https://www.wbs.ac.uk/research/specialisms/research-

networks/artificial-intelligence-innovation/

Wendy Hall, D. & Pesenti, J. 2017. Growing the Artificial Intelligence Industry in
the UK. Available at: https://www.gov.uk/government/publications/growing-
the-artificial-intelligence-industry-in-the-uk

White house, 2017. Presidential Memorandum for the Secretary of Education.
Available at: https:/trumpwhitehouse.archives.gov/presidential-
actions/presidential-memorandum-secretary-education/

Witaba, Bonface. 2018. Performance of progress of schools in UK and UAE with
regards to online safety. Retrieved june  5,2021  from
https://dig.watch/sessions/performance-progress-schools-uk-and-uae-regards-
online-safety

World Government Summit, Summary Report, 2018. Global Governance of Al
Rountable, Dubay, 2018.

Yampolskiy, R. & Fox, J. 2013. Safety Engineering for Artificial General
Intelligence. Topoi. 32, 217-226.

Yavandhasani, M., & Ghaderi, F. 2021. Visual Object Recognition from Single-
Trial EEG Signals using Machine Learning Wrapper Techniques. /[EEE
Transactions on Biomedical Engineering.

Yujia He (The Wilson Center), 2017. How China is preparing for an Al-powered
Future

Zadeh, L.A. 1965. Fuzzy sets. Inf. Control 8, 338-353.

Zhang, D et al. 2021. The AI Index 2021 Annual Report. Al Index Steering
Committee, Human-Centered Al Institute, Stanford University, Stanford

Zolas, N., Kroff, Z., Brynjolfsson, E., McElheran, K., Beede, D., Buffington, C.,
Goldschlag, N., Foster, L. and Dinlersoz, E. 2020. Advanced Technologies
Adoption and Use by U.S. Firms: Evidence from the Annual Business
Survey. U.S. Census Bureau, Center for Economic Studies, US.






Artificial Intelligence Innovation Ecosystem

Policies, Strategies, Actors and Functions

(A Review on Selected Global Experiences)

Foad Ghaderi
(Faculty Member, Tarbiat Modares University)
Mostafa Safdari Ranjbar
(Faculty Member, College of Farabi, University of Tehran)
Ashkan Alinaghian

(M.S. in Information Technology Management, College of Farabi,
University of Tehran)

Elham Faham

(Faculty Member, Research Institute for Information and
Communication Technology, ACECR)

©

Iranian Research Institute
for Information Science and Technology
(iranDoc)

Winter 2023





