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Executive Summary

Recently, the Human-centered Artificial Intelligence Institute(HAI) at Stanford
University published the Al Index 2023. The report consists of eight chapters: R&D,
technical performance, technical Al ethics, economy, education, Al policy governance,
diversity, public opinion. In particular, this report covers the economy and education
sectors in detail compared to the previous year, and newly adds diversity and
opinion poll results.

According to the report, the R&D sector was analyzed with the same data as the
previous year, and there was an update to the level of adding Chinese data other
than English. In terms of technical performance, Al performance has grown enough
to show human-level or human-level performance over the past 10 vyears, but
reached a peak and the rate of increase compared to the previous year was
negligible.

In terms of ethics, various fairness and bias measurement indicators were
introduced to ensure diversity and objectivity of measurement, and on the other
hand, the number of Al-related incidents and controversies continued to increase,
suggesting that awareness of misuse and abuse issues due to the use and spread
of Al increased. In addition, it was observed that the performance of the giant
language model, a representative Al technology, is improving thanks to the
improvement of data and parameter processing, but at the same time, the bias
problem also increases in proportion to the size of the model.

From an economic perspective, Al has a high demand for jobs, and Korea ranks
11th in the world for employment growth in the Al field and 7th in the world for
workers' Al competency retention. Investments in the field of Al are also continuing,
but recently showed a downward trend for the first time in 10 years. On the other
hand, Korea rose from 10th (*21) to 6th (°22) due to increased investment in Al
startups.

As for the education aspect, the report mainly deals with North America, and it
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was shown that Al education, which is mainly focused on higher education
(university or higher), has become increasingly common and is being used in
elementary and secondary (K-12) education as well. In terms of policy and
governance, the enactment of related laws in the field of Al has increased
significantly, and a number of Al strategies at the national level have also been
announced (peaking in 2019), and the public investment budget has been
continuously increasing.

As for the diversity aspect, as a result of analyzing social inequality and prejudice
in the Al field, there were gender and racial imbalances, and it was found that they
were gradually alleviated. In terms of public opinion, the public's perception of Al

was analyzed, and positive opinions about Al were greater, but negative opinions

were not small, indicating the need for technical and social consensus on Al.
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l. Al Index 2023 FQL}E

1.1 HE1X Jlig Y EFH
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1) Standford HAI(Stanford Institute for Human Centered Artificial Intelligence), AEHZEE LCHsto| QI7S4H
BRI AFA
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2, AxE0E 0|
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% At&E: Standford HAI, Al Index Report 2023
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@ QtHOlAl(Face Detection & Recognition)
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O|20|H, BIZE AtZIS] HR 2FE0| 0.06%0] =2t

® gHo|3 &X|(Deepfake Detection)
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XA&: Standford HAI, Al Index Report 2023
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® 2JO] M|238KSemantic Segmentation)
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=
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4202 20149 CHH| 23.4%p 52 £3I2 7|2

T T

%At&: Standford HAI, Al Index Report 2023
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® 2| Oo|O|X|] &7 (Medical Image Segmentation)
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@ Ml A*X|(Object Detection)

O HA1 221 ojojA U HICIQOIA NS AlEstD XS mekshs JlsE
ALHOE FUETL A5

o Microsofte] COCO10E Esli HAE 3t Zu, 7+ —?——1‘—3* Al ¥n2|g2
oA Adar Z7HF(mAP50)0| 81.9% 2 201 A

U'I
im
[wm|
=]
E

I 80%

sion (mAPS0)

2 70%

Mean Average Pre

50%
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@) 7HHl ZtX| O A| (b) COCO & 2= et Hat
%2AkZ: Standford HAI, Al Index Report 2023(SPRi AHEHZ!)

[27 1-3-3] 2HM| ZX| ofjAlet €5 s}

ojo|x| ‘4/d(lmage Generation)

O 00|17 dd2 AAet 8 = QU= O[0AE MHSt= Al 7|==2, AL
1047H s wistol Asiolo] AN AR YBI 1Es| AS YE
o 0|0|Z] MM Alo| H#Izj0f3= STL-102t CIFAR-10 HO[E{MIEE &85t
oA M H2|(FID, Frechet Inception Distance) 1) &2 H|W
- KAISTQ} AMZ2CHOIA ZHEksE STL-10 Z|Hte] X|Al BEIS FID X4 692
2018~20203 B (o 35~25 4£x) HL} 24
- QIH|C|OH(NVIDIA)O|A] 7HsE CIFAR-10 7|Ete| o|0|Z| MM mEe FID

M4 1.82 B O] 45 By

o O

10) COCO(Common Objects in Context)= 328,0007H2| dlalwlloll 80712 7HA| ®=7} 01 U= IO ME
11) AfAe=z HHE O|njR| ANESH 4| O|0jR| o] [AMES H|WE= 7|Ho=Z 72| Hrt HE4F FEM|
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0 20219126 HAES O[0jZZ HBKSHS Al AIAHO| Z7}517| Ao,
Hlﬂ;'(lljl-ﬂ kl'—()l HH|-E}|| oh)kl-

o 2022'A0= DALL-E2(Open Al), Stable Diffusion(Stability Al),
Midjourney (Midjourney), Make-A-Scene(Meta), Imagen(Google)
30| HxE

o A A0 ABHHEH COCO HO|E| MEE &8sl HAE-0[0|Z] Al

A|ABIO|l MsS H7Ket Z4l, Google?| ImagenO| 7t £2 ds= EY

(a)DALL E 2 (b)Stable Diffusion (c)Midjourney

2549 B Trained on COCO-FID
B Not Trained on COCO-FID

COCO Fréchet Inception Distance (FID) Score

Make-A-Scene

DM-GAN + CL

2021

Modal

=0[0]])

Ho

(d) HIOIHAME Hot Zut H|w (FID7t $245 2=, FID=02
X% (@)(b) (O 2 AR ‘TRlo| mEst H9o| Tok-B HFSH WO OJD[Z HESH Hut

X2F&: Standford HAI, Al Index Report 2023 (SPRi AHZ!)
[1 1-3-4] MAE-0[O[X| 44 Al2] OJA] X X5 s}
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®© AlZ} FEE(Visual Reasoning)

>

O AlZH =22 A7t O|0jA| H[o|E{et BAE C0O[Ee] &S FEst= HLf

24
Mzl FEfOl OJo|A| A4 TIE= 2|Z AZH| JHI2 dS HA

[k

o AZHH ZZ Z2EHVQA)E Ed| HAE St Aur Aol Hs2 20154
55.4%0{|A 20224 84.3%Z 917t £Z(80.8%)2 S7}

How did [pe rsonZH] get the money that’s in front of her?

a) [person2 @ | is selling things on the street.

b) [persen2 @ | earned this money playing music.
c) She may work jobs for the mafia.

d) She won money playing poker.

a) She is playing guitar for money.

b) [person2 ] is a professional musician in an orchestra.

¢) [person2 [ ] and [personi . ]are both holding instruments,
and were probably busking for that money.

d) [person1 il 1 is putting money in [person2 Jil I's tip jar, while
she plays music.

AfEl) BE A7 OEA O oo Q= =55 A =L
I:H:l:l A9} AlZHM e mE ofy |§ v niiiel-} H-|A9I‘3 St Ao2 =3 =

[ (=

(@) A== Al
85%
84.30%
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80%

75%

Accuracy (%)

65%

2016 2017 2018 2019 2020 2021 2022

X2AkZ: Standford HAI, Al Index Report 2023 (SPRi A&3!)
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o 21 M58 7|28t Salesforce?| AdaPool2 ROUGE'® A 23
71202 ArXivl7), PubMed'® HIZ|0I3 2% 51% =0 YIEE
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X}40| =E(Natural Language Inference)
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201 92.9%E =&

@ Zd 2X(Sentiment Analysis)
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16) Recall-Oriented Understudy for Gisting Evaluation, Al A|AERIO| ‘MM @kt ALzO| MMSH QOFZ H|uwst=
HAEZ AUXE(%)0| =245 =t

17) 8, 22|, 24, M3, £ S 2tsh 20F 20 720] 7| =22 Z&st= HI0IHAE

18) AHnist MEo|sh HAZAR|SH & HAH - BX| 20F 10t 00| 719 1fst 2HtEE M=l HIO[HAMIE

19) Y&l A(Allen Institute)OllA 2019'H0]| H2keH 172 7He| XA|-7Hd Ao = 0|F 02l H|O[EME
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B2E Al 7lE .:.—r01I CHoto =& AlZkat H|EO| CHZ Za

o MLPerf22) HIXD}3E S8t Al St&(olnlal £, A% 2| SAIZH2 20184
6.2820(A 2022 0.198(11.4%) 02 328 0|4 CH=E ZtA

o Al Aitof| ARBEl= GPU2| Q%OI SdEls A SA0fl, =2 +22 Qo
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Z7KHon, 200314 0|% oF 7,00060 Z7t
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1.4 Al J|= 28]
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O Al 7lg &2 822 714

2 I3} SEaE 2
82| BAiole] A U HE|RY DUo| W3
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1. 354 U BEY X|E

[0 2022H0jl= Al 244 2 W3 2ch 2|E(diagnostic metric) 2Dt OFL|2}
M2z 2| Hz|0I33S0] HRLE/| =E0f 2ot 5§ ¥d

o HO|E SiLfe] IOl QIBE Al B U W RE'Q 4= 20224
7| 197192 201641(27) 0|5 MHHHOZ Z7IsHs 2A

SIS, 44, 21 3S)Z ool AMZE AISE

= XEGHAl 2= HEsS &€ i SEE A 2t
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I QITEABIA WIS YUSSHE HS BHE St W01

- 2203 JIZ0| WE Al AAH 2HS FCt AE, WO S £ I
%
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2. Al 2= AMA

0 AIAAIC(AI, Algorithmic, and Automation Incidents and Controversies)?25)
HIO[E{H|O| A0 MZ E1E Al All & =2 &= AKHOE JII5I0]
2012 (10A4) EEF 2021H(2604) 0] 26HH & M2 AHA 7|5

o APt d¥ O O 0| E8=ln ACH, AVt REHoz Q&8FH & U=

HEAIO|| CHSE Q1A10| &O0IR|T Q2S AlAt

23) HIAE MHE H|O|E{M|EQ! StereoSetS H|Z 3! 20f(Vision Language, VL) HIO|Ef MEZ a5t Moz, A%
0| 2RO Y WS Yot =7

24) 13749] M2 CtE QITLEASHA G|oJEf & 450t J§ O|Ale] 1R 2 TEZEZ E35F M3 24 H0[E HE

25) AIAAICE =21Ao|1 JfdtEl ZZ C|o|E| Alo|H, 20193 DIZt ZRMERZ ZHE| Al 7|&3nt 2= 22 EHE
ZA5t= Z5F O|LME|HE A
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¥2t&: Standford HAI, Al Index Report 2023
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Ot = Midjourney | = MEA(CIOIE shy), 1&(AZt =Y OiA) L HA™HERDS
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3. Xl910] X{2|(NLP) 2ojlA mekd X4

O AFHOoflA] =4 (toxicity) & Sdstk= O AMEEl= =72 Perspective
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R
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*x Perspective APIE AIE& HIR==2 %= 20188 22, 2019 921, 2020¥ 84,
20214 182, 2022¢ 37A
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100% | 95.90%, Human Baseline W2022 New Models
BO% .
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g BANTH
g —— 61.50% I oy 63.30% 7
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<
P £0,00%
g
g ao%
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£20M Model and Number of Parameters

XAt=: Standford HAI, Al Index Report 2023

[33 1-4-2] Winogender HIAEO]| Cist 2 4& H|uw
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26) Google Research, “PaLM: Scaling Language Modeling with Pathways”, arXiv:2204.02311, (2022)
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O =% T3F(BBQ-Bias Benchmark for Question answering) Z& % 2HE0|A
O EA HYO| LIEEHE + U=AE S45IHH, EY HAM HEx'o m2t o 2
Hf0| et = USS AlAL

* AMA 8HE OAMIZHE X, 48 FHE, Jw, F/LF, L2, =X, 4
BHL, BOH MBI W OB S

- BBQUZIOIZE 283 olojmHo| WMy 2 Zu, UjeiRol DS ome;
Ltojol| w2 T3o|

O dehda SYE2 A= HI11I0P7\| , TEAl O Yol RE0| B Y

O —
o HIEEH, 33d0| O =/ S4= ZE0| dE HIFLYS 20AH, dE HO|
Mo oHo| o S40| Yl 5 HYEEoL MY WS Alojo] AT} SR

o @ HOHE shget 2 AOZEO| 22 AR Hfoi Foligh HH=E
A 71590l =t HRiA Aeu, sks d-2 2Ast WA (ZEE, T
ZY 30l 2ol HE 7ts

4. Okl Al 22| Ol

O] CHat AIAEIO) AMREIS S HOJEH= RTO| TpEsHH| ojolsicl= A9 Zx)

o UC Davis & ZEH|0bk A0 [2H27) TSt AJAR SHEE H|0|E{AlQ]
33%= 7|A7H 25 = s A= Hot

« ROl EAGII0 EBB(EHEE) S

2

o Lo} AJAHOl QiZht d=8 A, QRIO] O % 8% + U=F
| 7

o =
S (EH) 0| CHet Al Aiet 2 22 JHio| 7| & MRo| Bed ¥z

O Eoh Aoz F8Els Uoh ALY JE0| oddo HBILl= 3

27) Gros, David, Yu Li, and Zhou Yu. "Robots-Dont-Cry: Understanding Falsely Anthropomorphic Utterances
in Dialog Systems." arXiv preprint arXiv:2210.12429 (2022).
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o OO B [IAZ BMsE Zut 1007He] AJAE!I = 37%7F GJAIHO0|¢OM,
A7IUE AUE CHK Al AARIS| B2 62.5%7t O™

[1 ChatGPTC| ZR 2A| YAl O Of7{LZ0| LHRE[0] QAUOLt
AlLEIQ0] Cheste 242 E7kssin =2i0| LS XS Saf s

o 02, ChatGPTe| ot DiFLIZ £0{AM ZEZE ZOIE 5l0 gE[AC=z
BH7} Q= EHHE 2 n5t= 10| JHsSH 247t &

* Matt Korda &2 Xt
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dE FEO HMALAN SAtcts AIFE2Z HAGHH,
= <

Of CHEH 8IS

5. O|0jx] ‘4d mAoire] 3YY & W =4

0 Meta2| HTAELS QIAELTIMI} ImageNet HIO|EZ2 ERE D 7t HWE
£M510] ImageNet=2LCt QIAEtT2H 7|8t @RO| G ZAS HEIS S
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T
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O HAE-O|DR] HEOjAMe| nYIH(GE, <AF, Ju, ) T S0
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o MEHO|| [Mj2} 7}AF P2 mEF0| WS, 2 2 e [HO|E| MIE ZEE
30| giE Wi= 2 R2YsrE 40| S5t O "L UASS 2A

O CHEHQI Al 7|yt SIAE-0|0j2] A|AHQI Stable Diffusion, DALL-E2,
MidjourneyOl M= H3F A7t LA

o Stable Diffusiont DALL-E2= CEOS| O|O[R|E &S U2 HY =
0| LIO|7F Bl T ZIRA[sl| H0|= HdC= RAL
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O[OJZZ RA}

28) Outrider, Could a Chatbot Teach You How to Build a Dirty Bomb?, 2023.1.31.
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(b) Midjourney2| A[S&Q! Atz0|| CHSH RAt

%At&: Standford HAI, Al Index Report 2023 (SPRi )
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B=(1.18), orF OO|2|E(1.15), HOtEEZ(1.13), w&EHE=(1.06),
H0r2.(1.06), HEZ=(1.03) &

Hong Kong 137
Spain 119
Italy 118
United Kingdom 118
United Arab Emirates
South Africa
New Zealand 1.06
Denmark 1,06
Belgium
Netherlands 1.03

South Korea i 0o |

Sweden

Canada
Switzerland

Singapore

0.00 0.20 0.40 0.60 0.80 1.00 1.20 140
Relative Al Hiring Index

%2AFZ: Standford HAI, Al Index Report 2023 (SPRi A=Z!)
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