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Executive Summary

Recently, the Human—centered Artificial Intelligence Institute(HAI) at Stanford
University published the Al Index 2022. The report consists of five chapters: R&D,
technical performance, technical Al ethics, the economy and education, and Al policy
governance. In particular, this year, Chapter 2, which added detailed analysis of
technical performance of AI, and Chapter 3, which dealt with in—depth AI ethics,
were newly added. According to the report, private investment in the field of Al
grew to $93.5 billion in 2021, doubling compared to 2020. The United States and
China are leading the R&D and startup ecosystem, and while the two countries are
competing for technological supremacy, cooperation in the research field 1is
continuously increasing. The performance of a large language model(LLM), a
representative Al technology, is improving thanks to the improvement of data and
parameter processing, but at the same time, it has been observed that the problem
of bias also increases. In particular, while AI ethics and reliability issues have
recently been highlighted, active research is also being conducted on them in the
research community. there is. On the other hand, while AI technology is gradually
improving its performance, the cost is dramatically reduced, and the research barrier
1s being eased. Meanwhile, while legislative activities related to Al are actively
progressing around the world, legislation is still incomplete. Korea has made
significant strides in research and development such as publications and patents,

but continuous investment is required in the fields of trustworhy AI technology

development, employment, education, and legislation.
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20193 th¥] 7.7%p =7 o} o}a 7t £F(92.9%) 0= g

17) Recall-Oriented Understudy for Gisting Evaluation, Al A|Z2=Elo] A3l Q oy} Algho] XA Q oFS- v w3}
HAEZ A& (%)) =255 4%

rr

ST= T
18) 3, =49, dAh AE, 374 5 B3 Fof 29k 7Ho ) =S EFEE ] OlEI M E
19) WL AR AAARE 5 2. Bx] Fof 19 94 s 8 EREZ FAE doEHAE
20) LA A4 (Allen Institute)olA 20190l AZFsk 179k 7o AA|-71d Bo=w ] o] A Ho]EHAME
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H

|

@ 7FA EA1(Sentiment Analysis)

O 74 BHe Folnl B4e $4-39-34 53 ¢S @4 s
Aol Jlew 14 S 2 i, @3 4% 24 5 4UH 2§

o SemEval2D) ¥l x|v}=7E F3f
% Linklogis®} SCNU9 Al <dlZlo] 88.64%5 ©A

® 714 W49 (Machine Translation)
(1 714 992 AV} thol & ﬂ;}% ]%i 201795 4«173%-;— %25}
A5 0] ?‘g%ﬂ o, dAA A

o WMT2014 wlx|u}=gof A &3
] 23.7% 4, Fo]-EAdo]
68.1% F/F22)

2ol 43958 2= 20144
2 35.14= 2014d djn]

=]

o FPA G T2 MG 2 ME|EE 2017 )5 5uf o] Tt

B Commarmue

a&F
W el Dl T P11 e
B Previes

D507 OF ' 2OHT i TF iord QLSO B 06207 (T F AR W
A& Stanford HAI, Al Index Report 2022

] = 2

hiwmbees ol indepsnde Mackane Trenation herocss
=

[219 2-2-8] WY Al9] 7} F9]

21) 7686709 dAE" 2 wER 3
A3d gk

g HolHAER AL ATS] A 2 257 oS NEER 5%
22) 717 W] 5 3% ] =

“lq
1 ‘—1“’]' 21;—:1—1—\?_ H]J-LO R Bl,li[](Blhngual Evaluation Understudy) A= i

OZ\*L O_u

14 S SPRI AZEoymMeITA



0
re
(W
o
oX,
ro,
>
%)
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(@)
=
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(@)
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(@]
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=y
(@]
2

gl Al 71E 2 1950 ol

< Fo B9

o H MITe 29 &4 <14 <xlQl W2V-BERT+ LibriSpeech23)
H 2 m oA 2% QFEE 2015K9(13.5%) thy] =LA 34

o EX 24 oA =A WlX|ul=3 <l VoxCeleb2d)E 7| F O & dF= =7 ol A
HA Al A 2H9] 078§ 20179 7.8%°14 20213 0.42% FFo=2
shol x| d)Z A5

3. Fd &y F
O S g FEe 98, AL AF 5 AR BAL A4 5 9 35S
AYste 7ER FEAIZR YA G o] AF Y
* Amazon, Netflix, Spotify, YouTube & && HIEXLIA ESHZNHAN = &2

o MovieLens 20M2 2%7d 719 dsto tfst S5 (of 2xu HO = FA4 4%
HolHMEZ o= 2018 tiH] 5.2% F4E HA5& Y

o Criteot fIA}o]EdA ZE&&
g E o] =g Ak FEE] s)A

[0 73} g5 AlZF o] sl Aol tis] A 52 2elst] sg9 45
A3} ol= 7w 58 R duadrt vig A NEHoE Yo T

LibriSpeechi= 17 A|7t #52] QU5 o] &4 tlojg AEZ uEFd 9 AFH 4 H2E ¥
¥7]

&
A% AT A S Wi AHZ dOlEAER, 54 4L 5048 9o QRER 45 54
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- 7= DeepMind® MuZero(2019)+ Atari—5725) Wl x|u}=oj| 4 o] thn]
48.3% =719 ASS o, A3 GDI-H3(20214d)3= MuZero
sl F wE

- 29 MuZerox= Rt} dutA ol 7}13}st<2l Procgen26) Xm0l A
2019 tiH] 128.6% /HAE 5SS B

H
_ 2021]5_ z]ﬁ*ﬂ iﬂ_}: 011]_71(_]_% ?:5:]_%— 24_,—_79] o ]_ jﬂ/\7]§(ELO 95 2882
Magnus Carlsen, 2014)H.T} 24.3% ¥ 9~

— MLPerf2?) #IXn}aE E3F Al 5o 257, o] Hg 5)A S
2018y 6.2%A 20214

0.28(13.8%)0. % 27v] ol =& A
- 20214 AIE S5A1717] €93+ GPU(Graphic Processing Unit) 2 TPU(Tensor
Processing Unit) = TA%E 7F&7] 5 20184 thH] 9u) o)A =7}
- ImageNetol| A AIE 5417171 918 9 2= ;}’: e s e L
201793 ($1,112.6) HH] 43 =t 2239]($4.6) %
o AIE &8st =5 &Y T4 20174 4vk23d
owk27 G ® 46.2% steret Aol

e
A1)
=
=
N}
O
N}
—
i

* 2 38 20f2 Al 222 Eold 67%, 23 85 46%= IR =8

25) 577l o}Alo|= AlYd(Pac—Man, Space Invaders, Frogger €])A|&EtolA Al AsS %‘73
26) 2019 OpenAlelA =98 73 st Aoz 16719 HA vt e A9 Al 3% 374 A3y, B}
A ukA 2l (General) 852 &

27) Machine Learning Commons ZZ& oA &93l= Al & I 2 713k AV} 715 A 5ol =E3t7] Y3t g5 A 7He
=4
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l—m

[ AI9] $3874-H3Fde Adstr] A AEND A5HQA A+ R 72 113

o 201695 H AL Azdle $44 2 AP @3S A% wAna
ol Ao} AR T} a3 gz

« WIXI0IS CIOIEME OIAl: ImageNet(0IDIXI 28 &5BIN, GLUE(RSI0] OId
853 S

* MCXE WAl QIPRS 31|§.UH &I A& (demographic parity), 21319 SE4 (equality

=

of opportunity), Its4&2 SS4&(equalized odds) &

15

B Benchmarks 13
M Diagnostic Metrics

Number of Metrics

2016 2017 2018 2019

2021

2. AAojx 8] H3FA A F (Natural language processing bias metrics)

= FadolEdA f3 Nee AW A7 28X Fe B
A= FalH Pk

28) WIX|v}= (Benchmark)®= Al Al2®le] WAH AesH7IE 9 deolE H dlo]H A E(labeled dataset)o]™
A T (Metrics) &= Al Al2=E19] o] A (o, G/H)E Aol7t =R FH3= =7
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o dojmele] ZEIE(n Y FHE F3A0] gl BRo dAshs
AL E RealToxicityPrompt®= =733 A3} dlo|g EHHY TaA 3kl

— [ 2-3-2]9} o] &3 W& 2 wo]=E HE|Y3 C4 HoHAER
S5 Qlojmalo] WEjY s e %

S B

W Expected maximum toxicity M Toxicity probability

0.90

0.88

0.80

Toxicity Score
o
o
o

o
>
o

0.20

0.00

openwebtext (C4, toxicity openwebtext (CTRL, openwebtext (GPT-3,

BookCorpus filtered) unfiltered) unfiltered) Wikipedia

Training Data

#2}5: Stanford HAI, Al Index Report 2022

[2% 2-3-2] Ao 2] {34 (toxicity) A

O dwtsor Aojrde] A7|(Fm Y )7F AZSE Falido] S71

o 2021l Hulel=7} st 2,800 719 e E 7Fr 2o FafjAdo]
20184 7%= Ha Aoy 19 1,7005F 7l sefug] 29 oin] 29% =7}

- A, dF, Tu Foll 3 =H#HL E}i(stereotype) s A=
Wl 2w} =.21 StereoSet®= 2@ A7 7} A-GF HEFAF o] Srlst= A
A=([28 2-3-3])

o Bdlo] F3AS Fol7] Y3 W E(detoxification method)E°] o}

Aol FAAQ s nH

- 218 A3} DAPT (Domain adaptive pretraining), PPLM(Plug and Play Language

Model), GeDi(Generative Discriminator Guided Sequence Generation) ‘& ‘IT’C‘?H/‘é

29) a4 (toxicity): Fi7kel haHE FoAYE FaAsAY Fe Bow 4o
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WHES SR 4%, 284 ge Asng

O Hv— &2 pul

S5 (Perplexity )30 7} A A3 =7 2w 2-3-4])
o, (19 2-3-419} 2ol fal As WHES AHSSAY AHEEA

s
2 A 2 ohxEybA mEele] o] i agabse] AA v
Lo] F3tE Bl AE st Hojrule] AJso] W] ¥y Bl AERT

2
ol
—|—l

=
o} ¥ kA o]
wj o O 11
64
62.00

62

2

8 60.70
@

) 60.10
Se0

o o

o
2
&

58.30 58.20
58
56
345 1,558 175,000 178,000
Number of Parameters (in millions)

#2F5: Stanford HAI, AI Index Report 2022

(29 2-3-3] 22 FA7]o) & 2EHQ Y] H4 W3}

M Baseline (GPT-2)

~ Detoxification method - DAPT
" Detoxification method - GeDi
500 M Detoxification method - PPLM
400
300
200
) J l I

African Amsncan—a.hgned English Minority |dent|t¥ mentions ligned English (i . White-aligned English (toxic)
(nontoxic) (nontoxic)

Perplexity

=]

Text
A2 Stanford HAI, Al Index Report 2022

(28 2-3-4] o] AHE 2 JIF 25l e dojrd A5 Ao

ohe AR, ghol 255 BT F A= 2R

|\

30) Perplexity: ¢1]% o] Qlvh} sabi £38 445
AG7E ol A (43h=)e] vtk o]
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(4% 23, ARAEY Au(TF)E AFHE 9

o CrowS—Pairs(Crowdsourced Stereotype Pairs)31)+= BERT, RoBERTa,
ALBERT = 4leo] HekA vl & 82l

!
K

5o RANSES e B A

H U
LERS)

filo

vl shrshar Aalehs A

o WinoMT32& 72 wode] Agwrt 60%clr MS, ofvlE & o2
7145 M e 2

+= A3l SEAT(Sentence Encoder Association
FAE FJeje] Fu 7idk =Y (contextualized word
=2 ]

=

2~ @)
TH HgAo] A FEUdS 45

>

- goje} e=o] ko] AulA HEFYS SA = XWEAT (eXtended Word

o
Embedding Association Test)2] 23 A3} o]k HIFHLS A7
T OE dojolA® goje} fA}SH o2 Yehd

3. Al &3] A79 A%

[ dag&F

of
o?.i

4 A WPH AT AL B} FF ATZ A4

o 201433} v Al AR 2 B AH =5 &3 7457 58 S}

- ACM FAccT (Fairness, Accountability, and Transparency)ﬂ’ NeurIPS(The
Conference and Workshop on Neural Information Processing Systems)oﬂjﬂ Al

o] I =2 3R dgE AE S

* ACM FACCT ZIHE A0 MES AHHS ==2 2020 Ol 2021 71% SOt

31) SAbHom Holole we Pui a8 ge W o) sude B BFY Aol E S4e) A% MAna
CEERE

32) ol d W A AW WY FAES Zgshe WAL HolHAE
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m

SPRi ©]47g] 3

NUMBER of ACCEPTED FACCT CONFERENCE SUBMISSIONS by AFFILIATION, 2018-21

Source: FAccT, 2021; Al Index, 2021 | Chart: 2022 Al Index Report

M Education
300 0 Industry

B Government
M Nonprofit
M Other

n
o
o

Number of Papers

100

]
2018 2019 2020 2021

w22 Stanford HAI, Al Index Report 2022

[718] 2—-3-5] Al 214 (FAccT) o& AT =8 Folef dA4AF A% v|F W3}

4, HE]R G (Multimodal) H3FA

[0 "g2E ojux] & tdst T/ HolHE Ao &8s HEERY
29 (Multimodal model) A= AHH L €Y AFA =4

© 404 7H9] O]U] Z]_Eﬂ-/—\—E }_%L% 5—}%3“ O]U] X]%‘ 'E‘?-‘?Té]"‘i CLIP (Contrastive
Language—Image Pre— trammg)A /é 7;!334‘, 'E—?_% ?_ZJ'Q—E ‘E“‘?Té]’xl %L“E

ef7t e AFnn ov) oY E

L2
bl %—8— sk ?i%%t}ﬂ —E«‘%éﬂ €
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1. 42 (Jobs)

O #2AE, 37, ofddE, SARZ2F FolA Al £oF 18] 7MF wE
e
o =7hd Ha=2l(Linkedln) ©]-8AF & Al 7]4 B 2 Al ¥of %4?3 H]-g-o]
20161 ©i¥] 20219l Gul} ZUHEA R Al TEA|533) A=

* 0tE Al D&XI#=(Al Hiring Index): wE&E(2.42), 3(1.56), ASIE(1.24),
A=(1.20), 5=3(1.18), 0I=(1.17), HLICH1.14), S(1.08

M

O A7t2 2, v=, Al 95 5ol A A&l Al Eof AL-o] xA| =
Hl£o] B =7F o] FiiF ez 5539

o 7P Al HoF A& T ¥ A7FEE 2.33%, 1= 0.90%, WYt}
0.78%, D= 0.74%, ZF 0.58%, wAHN= 0.25% <
1 vl=r2] A% JAEA5 7] AL &t 7 Bekar

= < 71A%s 2okl
BEAPAA ATAS 2

5 Bl
I8 &7k 7 Bk

oo o

o 7] AL Z1 1S 7AEE 0.57%, AFA% 0.33%, 2174 0.15%,
Aol A E] 0.13%, 2ERE X 0.11%, o]7]A] 212 0.10%, A3 0.06%

o

o AFH A& Fa HELS AR 3.30%, A7 L | E] A 2.59%,
AZ 2.02%, 813 1.81%, =Ll 0.95%, &3 0.95%, W5 0.84% =
e

0 A=, 1%, 5, 35 59 2L JHoR 5% Al 9% Hh

o A= o] 84} HolEE olgdtel A A TEA BFE AL 9F £F o]

33) 7} Al 2 gt FA =2 o] 8A7F At 51d(2016~2021)%F

O
2w S7H=

ﬁ
do Ty
)
Do
kv
rr
oY
rlo
&
N
>
o
f
E
e
Y
i
&
T
o
2,
A
2

34) A AZ 4%k 530] A9l T YALo =] 2010 Leke A AS FuelA Tl Fael 4999, 71917, )
Wob, 0.7 ARG 5o GAEE BAste] Al Hob o¥-E BT Al Fobh Ak NE S wE




SPRi ©]4r8]3EE [S—139
Y =719 Al 992k B 8-8(AJ Skill Penetration Rate) | A1
* Al 9 EK820 22l= 20/l oY =2t & &AEF9 2k & Al €2 88
22X HI=0] & MH HAL2C0 28 Eo= A= 2 0]
BEEL 9% 3.09, v]= 2.24, =4 1.70, == 1.52,
122 507

o I/l Al 9%
ol ~g}dl 1.52, FHr}c} 1.4

e

1, 93 1.40, 3= 1.28, A7l¥=

2. FA2H(Investment)
A oin] 1.489) =7}13F 1,7659 &g

[ 2021 A AlA 7199 Al A4+

o At 57 FAF qrE= of 8.99° S
* 19891 ZR{(16) — 47324('17) — 45624('18) — 67024('19) — 1,19521(20) — 1,76524('21)

R 7209 €29,

)

=2} 9359w, QA4

o 2021 Hl= Al ZAEFERC 5299 ¥ E FASIH, 55(1729),
A= (479), o]=gtd(249]) T & AxE Y
* St=20| Al AEIEY EX 2= & 112 &2 MAH 109 ==

o 20213 MFA FAEE Al 2ELE]-L 1= 29970, F=F 11970, 9=
4978, o]zt 287), &2 2770 G5
« BHRO| AT =X Al AEFEQS o 19IHE MK 991 £F
23

1=
_'_I\

SSPRI AZEgoY
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i 9

e e e B O

"I"lllll
T =
v
.I.

¥ og

I e
il

" - - E

4]

]

] o = E: K | =
@ FX 3 (el gai) (b) L7t St Al ZEFEY (H)
A& Stanford HAI, Al Index Report 2022 (:HF)

(719 2—4—1] =71 20213 Al ~EtEY] Fx33F (Al Index 2022)

3. 719 Al &8 (Corporate Activity)

1 20219 A AA 7199 Al L&E2 20201 ] 6%p =713t 56% 5=

o 22 A9ANR A WA (McKinsey)7h 1 A7) 1,843 0] AAAE
o= A

| E94EE 24}

Al &8 7|] ¥|FL 2% 65%, oF-Bf A= 64%, AlS= A%
57%, Bv) 55%, 4 51%, deoldE s}t 47% S

- A 71eE Al 8- SlolH|T-FAIAA 9] AlE W Au]) 2 TR 7] 5ol A
Al 88Fo| oF 4592 =7 JElG

- 2 9 FEAHac]le] Muls 2d40%) BB a8E(32%),
StolH| ZL-TAIAFA O] AMHl 2 R9(34%) oA Al &&E°] ¥+

o 7l Al &85 StolH A TP AHAo] HAE ofg 7]=2

G850 oF 34%E M EH

o 71 9], - 8AY = AsAF 2HPAA RPA 714(33%), 58 411223 9]
2pdo] BIAE o]3)] 7]+(32%) &850 ==

O AGAES Al =0l wel 7140l Atold Heb 5 thFst 91 o] dAd
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o opl 919 A FFEE AtolW HF 55%, 1Al =5 48%, AT o

41%, Zefo|MA] 41%, 22 BF 35%, 344 29% 5
o ToPd Ad WS T Abol B 47%, vFAl £ 36%, AT o]
27%, ZEfolMA] 28%, 24 WA 22%, ¥4 19% 5

4, B0)x]9 Al 15(Al Education)

(1 AFE FH8H Computer Science) SHAF B BRAL EJAo] < 10397 55

o 20203 HFE I st AL oF 31,840 o2 Ad thH] 11.6%
Z7kala, 2010 ojv] 3.50) =7}
o 2020d FHiFHI}E wAL LAY 21%7F HF FoFR QAFAF
VAT EGE 6.3%7F RREI AU AL A
- A 10d3F AFAT-7IAYgSE 2 ZRYXRHA Fof Alaf ¥R
Qe 242y 72%, 51% F7}+
* (BFALE) AI-ML:161(710)—277(°20), 2EEIA-HI&: 55(°'10) — 83('20)

) 20201 BulA Y AL EoF vAl A 9] frEo] FAHUT APAR
AZsk WA} vl Fo] A% A
o HH|A|Y Al #-ofF v} 5 9] & ¥ FEE 20208 19789A 2021
32w o2 =7}

* BAL FS XS 60%= AEAH, 24%= SHH|, 2%=s EF =0

1
I

] &7 A9 Al &oF ¥hAere] A5 tivae o 3d3] Wl Ao = yepd
o Al H#-oF vIAlSe] FHEA F oA H|FT2 20109 o]F 20% W< 7+

o Al of WpAbehe] H5AF 5 W]l v 20101 78%°l4 2020 51% %
Aaglom, e 7IZtel ofAlotAlE 14%lA 30%= STt
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7}, = ;1 nj=to] 3= AT} Al 7]’\% J&E]é} ] 9130

o o] Wb @ Aol At AL ok Al B WE, vl 3 A9 WE,
A A Al D@ o3 2 o8 7= dolHE FHd B4
1. Al i3 229 9y 7=

(1 2016W@5-H 202174 'I&A] 5 ol ©@oj 7t 234 2570=" 5571 <]
PHT ot BY

« 24 & 20H250H=): S, g0, Ect&, Lt ==, i3, BE,
oA =g, &, OtgeHE, 0IEcel0r, g2, UE22tE, mEdE, 220,
cIAIOf, ADtEZ, 0t 8=, AR, ARE, AA, H=, 0= S

0] S

1l H =

ZolR A oy I Y ES AXT AH
E=

o 20161 o] T¥pE Al ¥ W<t
1764 20219 1871072 A|&A 07 %—7}
A

20214 JlE, & 1302 Met

A2MM=E O HESEO0l 20%0 o= A2 LEHE (2021 J1F 13100 M
Hot = 2601 Yot ME)
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NUMBER of AI-RELATED BILLS PASSED into LAW in 25 SELECT COUNTRIES, 2016-21

e: Al Index, 2021 | Chart: 2022 Al Index Report

10

Number of Al-Related Bills

2016 2017 2018 2019 2020 2021

%25 Stanford HAI, AI Index Report 2022

[718] 2—5—-1] Al @& Hel B3} Fo] (2570= W4, 2016—2021)

x

o iy T ALY UF AF B mhEd, n)ae £3 22 Ae)A 1
AR 57k F43 FUHD AL

- (F24Y) 25719 4 Ao A Alol] tgh eAgo] At 613 st 7.74)

=7t
~ (7)) 2017Wd~20184 37| 5E F2A3] Z71se] 20214 V)& 71
B2 AHE 715 F (2015~2016'd 173]e] Hlsf 30w S7H)

- (&=) 20214 7l 614, A 59 V) 21702 EF w7bEC] ]S
A A Al gk Ago] mfg- A2 Il &3

* Bob S 29 =AML KAGHA 20214 JlE AHC, F=2, 01=0 AMAAS
XX, X 682 A=0] 93904, 0101 AHQ, =2, 012, &F =
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o 50 L8 [=u] ot 3 ¥

Py A i) B o
Bl il O A ey AT o B b
(@) 20213 7|= (b) 2016~20214 THA|

A2 Stanford HAI, Al Index Report 2022

[ 2—5-2] Y4 HAolA Al o5 WX (25705 thAih)35)

[ AT #4 g4 £45 27k 55709 w5 7|9k 713 41 C18d~214

q) F4]

o (WA 713 A=mea 2 A7) 197, e @ A7) 1470, A9 AL3]
A, H3 5 9, A 2 A" 2F 9, AR 713 47

(@)
~
>
1o
o
o
Sl
X
&
e e
NG
(@]
—
(@]
aY
o
o
:i‘é
N
—|_l
i
2
(\]
(@]
(\]
(@)
(L
(\}
ﬂ
w
=
il

35) 3ol glolg A& https://law.go.kr/eng/(H 8 4 B AE

) https://elaw.klri.re.kr/(HAATL HEH A AE)
AFo] Eo| A “artificial intelligence” = “A-EFA " 7|9 =

2 A48d 23 5 98
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o (FA) 20213 7], ‘A & 7]E(12538]))°] 7HE =4 Yoy, 1
Qo= ‘w8’ (1163]), ArA3} 7A°(1093]), JHANAK BHE obd 2
HoF(1073)) o2 YEE

a5 Al 38 74

] =713} 8} 7] < 9] ¥ 3] (National Science and Technology Council) 7} 3% 3F
B AT R&D o4t BarA 211205 B8 n=k Al &5 F2 a3t vpo}

[0 22 Ay, Awrdgog T HE AAdA Al R&DE T F2 & &

o 2021 B] =W AL oAFS F 15.39 22 (33} 1.88% Y)E 20184
H] 2,787} ZAg Fdoln, 20221 2021 thH] 8.8%p7} 73k
16.79] 28 (33} 2.05% ) 23 oA

« 0] =200 CHEE Ofl&t _Tlo_ H L OOIEN =S, Al R&D, HIAE 2 BHIF 2t&
Ol & F% 218 5000 =20l 92.6% ZAH(&s 11.4x8) R

o T QR Ak F AIS BAE Aok v)Fo] 236
o} 7

- 20210 A F-=

1 S
= E AFSL, 2 F Y P B o ee AE

- B R ) A A% age em_ﬂ_ua, 20185 E FHRI) e
RE AR e #d 0eg

* 2018~2021E2 J|2teg A
=% 2l NASASl oF 7HHOIl E&

36) Bloomberg Government &4 23}
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2.0

179

1.0

0.5

Contract Spending (in billions of U.S. Dollars)
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