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MDFEIRE/ \ A TE R EIRE . MEALEENTR . @FNEIREIBMNZINARTINRAVKEINEE, BNEX—EEN
ZIRM7T 20256 FATEREEHIREG, EHERNNESHLERHINSEEENELR., SENRSIMNE THATEEEFLZRINR
BORANDHT . SHEIERARFEE, URMATLERIEXRRNEN RIFRENF O, BAEERKE T B RABHFTENA
TEEIENSIE, T R7TAISEENFNEZTE AREENERNOITAE.

RiEETF 2017 &F, R “ATBEBEMRER (One Hundred Year Study of Artificial Intelligence)” IMBE 9z, AT E&EE
PIRE—ERNTHBEREEE . MELEE. 88, MRARMANRAER. 23 RIIENEIRRRIEIE. HIIRED
bR —: FEENXLRZEXAMALEENRBIMBEMLEERENRE., EXTMRINEREEERZIVEBEITECA LSS
W RE, X—EFEREBANEER.

MHSBUARR BINBARERANRELRE, BATEEERW. REMNAHEFZPREY KER, ATEEERISE
ST K BEBRBIRS BiE. NDERIRZR RIS, EX—SRRKERNTE, FARERHTEENTRER:
EEIEAN TRATEENIVR. KRHRUKRAREER,

ERERNINNALERETE NI R —, ALBEEEREHR (AANRY. E2E4M (DR FEZHEAKSIAE, R
HERFALEXNNHRSE, HRSTHAZS MBI EEMNBUENMG., RNELMAHRE. BM, EERITNZRELNTR
M7 ATEEIVARER, FHRBRENEIRATERES RS REIRILLE,
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BEALBREISEEBALER. BWRAIAHIEFERR, ATERENIRSHRAREEARER, BIMIIN, BIERED
A, BRE., BitEtE A UMRATEENRRE. NAMMW,

MNFATERER, 2024 FRZAEGFN—F, HIURMEZRNCER, UREEAFILENEEY TEMRGNE
RE, #HERT AMIALERERDAZNREDS HEMEFERNIAT., B2LAZMERNERNAERBHEAN— L
PRBIR, SKOUBRRAELBHETE. SHER, ATEENNAIEMRIMAGIERSEXTER, BAFHITHIAL]
AR TENRRESNPSIMERATERE. lEES M RRAMTRRENE &, ATEENA RN DEH—LT K,
2B THEENBEZE, PUXMATERNREENRE., ERAATEENEIEWRERGIREIEMTIE=F. BUNBE
LI ZENRFET 2024 FUKEZIER, ATEEEMNDEIEMA W SMMERZOIREDA,

FEBRBENAS S HE, BERFIEENABEETINEALSER, MNEENE#TRE, —LERKBHTNERHZ
EnFENERATEREMIREITY, SEERY SUXBATLERRRNEASH. EXRMMENF BRTE, HHHEED
B AL,

M, EENAR—IMEARRE . AR AL ERER W EIRFRIPENNEEEREER, WEEATF MR L NEIMRATE.
RRESBEMANEL, REMSHAEEEFZRIEASIRN ZEM. Mit, SEBRETEAMNEEER, SERHAE
RE. ARENATE. ARNSELAERE. 2024 FN-—MEKRRAEETR, REREME, 2R ATEEHFR ZHEN
mAVE N RMIEERE L7,

ATEEFBRE-TRTIHREREMFANKE, ME—TRXTEEREN AURENMETHEEEALRENRE., 5
mEAFRE (ATEEREERSE) ARERLX—1],

Yolanda Gil 1 Raymond Perrault
(CATSBEERIRED) BKEEE
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MINVES

1. AL B L RE EMT A EEIF IR A . 2023 F, FAR A REE T MMMU . GPQA 1 SWE-bench E— R FIFTEILLR
B, SEMEDEATERRARRE. (N—FE, MEMAERA: MMMU, GPQA I SWE-bench MED D3RS
18.8%. 48.9% 1 67.3%, MRXLELLBEE, ATBERAAEERSREVNSELERETEAME, EELEREHET, B
T EERENSRATENBZRNERZEISHFEERMATAZ,

2. ANIEgeHmmMARREERE. METIIRE, ATEEEREMNTREERAEEE. 2023 F, XERANAGYERE
B (FDA) #UEMATEREESTIREIX 223 R, ] 2015 FHY 6 RLMBBIVER, AAHBE L, BoBRSFEEL LR
MER: EELENZERZ— Waymo EERMIEEY 15 TXEMBWRFRS, MEAEHELZFTE Apollo Go BBt
PR EARSS BRIEBESETERSHE.

3. ETETNAR ERHA TEEMNEFRRNBAZMW, RUFRLERBATLERE, KRESHANEIFS. 2024 F, XE
AAILEREIREIX 1091 {237T, WAPE (93 {237T) B 12 8. K E (45 {237T) B9 24 f§. ERAATBRNARELLNE
#, RSIT 23K 339 ZETMMAREZ—TRIEIBRT 18.7%., ALERENEWNBBEIMEE R, 78% BB 2024 Fh
BT ATEERAR, BWEI—FR 55% BT, B, HREZHARIESE, ATEEMIAIMRSERER, EZHIERT
EREN T 48/ NS I ROFREERE

4. REEFRMBATEEEESENLTHRRMA, EFEEESENSEENEE, 2024 F, XENMEFLRT 40 MRE
MRIATEERE, MPERE 15 1T, BMNRE 3 1. BAXEERE LFREOS, BRENREAERSE ERESE/ )T EE:
7£ MMLU #1 HumanEval X ZEREE FRIMREZEEM 2023 FRMAELE)\EI 2024 FHEIAE T, REEA TSRS
LTHAEBEFRGIC. BRFLEZERN, PR, AENRELEHELTSINEENERE,

5. ARMEMATIEEETSRAARBRATE ., EATEREXNSELENEN, EENTWEREFLRERAINECHRIENA
T#&E (Responsible Al, RAI) iFUBARMDI, AiF, HELM Safety. AIR-Bench ] FACTS E#itbiREENITEESTIHM
ZEMRB TR ANIA, BWLER, NAFENATEEXRIIANS SRETEZENEFEER, HRME, SEK
FIMRIMLE T BB RIER: 2024F, ERATERSEEEI RN, 26AR. WE. KSENFRFARBU LT T HEE
R, REZHE. IREEFNENATIEEZ ORI,
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6. R AT EREENFNIBEEEEH, BHRENFERAZER. £HE (83%) EEEAL (80%) MRE (77%) FEXR,
BRZHNNNATEETRARSFATE, HBLEZT, MZERX (40%) (EE (39%) FfE = (36%) Fithhy RMFZE AR,
A, AMMBBEERE. B 2022 FUK, ZTERFFFSENERNTNBEEAEE R, 8 EE (+10%) JEE (+10%) .
MEKX (+8%). KE (+8%) FEE (+4%).

7. ANIERETSEMSN. @FMSH., KT/ NBEREEHEKFA, H1T GPT-3.5 RAMNAFRNHERATE 2022 & 1 BE
2024 5 10 B(8)I8F% 280 2=, WEHEEE, FHAAEIFIA 30%, BEMEFIZ A ZRIX 40%, FRERIFALG NS FFEERNERE,
TERLCLEE R, HEEZEIEM 8% F/NEIR 1.7%, XLEHEBME—#E, EERRMREETHEA TSRS,

8. HEMF EFEMEN A TEEEREEMIRE 2024 F, EEBF HME AT 595 AT BRERXAEM, B 2023 FHMES,
RWEMNNABEDRE 2023 FNME, 2KEEAR, 75 TERMATEEIDERLEER 2023 FLSKIEK 21.3%, & 2016
FRITIBIEA 918, IREENEN, FEBFRTAIRIRE MEARIEIRE 241257, PFEB T 475 CETNFSHEE,
EEREIREE 1090 {ZBRTT, ENEARFR 12.5 {2367t IR RLE B # B A T2 3£tk “B#it k] (Project Transcendence) ™.

9. ATESEMITENMNIZHEMEE R, EEFRRNIESEEAENESEE. £R=70 2 _NERIECTHHILEMHZ
BMEITENMZHE, BEXRE 2019 FOME, HEPENTAEMKERENEE. EETE 10 FRIHTENEWAR R
EABIER 22%., AT, EFZENER, BTENFEMIRRNTRE, RETENAUNNSDARR. E£XE, 81% £t
HEMNERMITENHMAREA LEEAANEMRE, BERERI—FNBMANECSESEREFED.

10. FFURAEATLEER S5 T—ERRFEERFMAE, 2024 F, £IKE 90% MIMSEHMIATEEEEREST LR, &
T 2023 FH 60%, MEFAFNAZSSIARMRNEENRR. BRARSERET K—IlFTESATRE—F, BES
B/\TBE1E, BERFIBIR 100%, AMREEEZBIERES), —FR, BENE+RAEEDN Elo KEEFDEEM 11.9% FE
5.4%, MFERMBERRA 0.7%., RARNGIANZS BEHA, KHEEHLETER.
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N. ATERHERENZEMARERSFIARE, ALTEERATERNEEREEANZRIPFE TEI: MIEN/RES 5
RYREZS (MEER) RATERAEAFTETHNA (KFER), ERRMME T X582 S 8ISRIIE T,

12. SERBEME-TE. ATEEREERMAFEMCRZROAFESHRIALE, B PlanBench FEZEIRLLRE
ERNARELUR, BMEFAEIRICERREEL, SNEEETATEMRRZEES. AREEXEENTTE, ATEENEX
AT ERR,
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8 53
Raymond Perrault Erik Brynjolfsson Terah Lyons Vanessa Parli
SRI EFRAREE HriBfR K= EEAR KB HriBfR K&
o Jack Clark James Manyika Yoav Shoham
SEER Anthropic, OECD BT HTiBfR K
Yolanda Gil Lol A= AlI21 SLIHTE
RN AZE BRI AR ER John Etchemendy
HTiBR K= Juan Carlos Niebles Russell Wald
HriBfR K& HriBfRRZ
Katrina Ligett Salesforce
FAEKRE Tobi Walsh
lu\):*ﬁﬁm/]\:tj(;
= i A =
TEAGHHARAR
REEREIRIE
Nestor Maslej, HiBiEAZ
fR5<BNER
Loredana Fattorini, HiiBfE A
RRERARA

MERR R

Elif Kiesow Cortez, BTBRIEFBRAR 5

Julia Betts Lotufo, i &

Anka Reuel, HfiEtEAZ

Alexandra Rome, Fi5X &R

Angelo Salatino, ZEF A ZEIRE KRR
Lapo Santarlasci, FE&EWRER

Emily Capstick, HiiBtf@ A%
Malou van Draanen Glismann, BfiBig A5

Njenga Kariuki, HTiB{gA%

AREMRG

Armin Hamrah, 523545 - E5MNF
Sukrut Oak, HriBfEAZ

Ngorli Fiifi Paintsil, BfiBiE@A %
Andrew Shi, HiiBf8 K=
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Nestor Maslej, Loredana Fattorini, Raymond Perrault, Yolanda Gil, Vanessa Parli, Njenga Kariuki, Emily Capstick, Anka
Reuel, Erik Brynjolfsson, John Etchemendy, Katrina Ligett, Terah Lyons, James Manyika, Juan Carlos Niebles, Yoav
Shoham, Russell Wald, Tobi Walsh, Armin Hamrah, Lapo Santarlasci, Julia Betts Lotufo, Alexandra Rome, Andrew Shi,
Sukrut Oak. “The Al Index 2025 Annual Report,” Al Index Steering Commmittee, Institute for Human—Centered Al, Stan—
ford University, Stanford, CA, April 2025.

The Al Index 2025 Annual Report by Stanford University is licensed under Attribution—-NoDerivatives 4.0 International.

NHBFENTH

§2025 FATEREEEHIRE) WBERGEIBTE TR, HMIEESOEERELS SN IENNBERXLEHENIA,
o RIGHIEMEIR: REPAMBEER: NAFIIENS S #EER I Google Drive L3REX,
® Global Al Vibrancy Tool: Eb# 30 2 TMERMALEREET RS, Global Al Vibrancy Tool J§F 2025 FEZEH,

AT EEEFEER (Al Index) FNHTIEEAZ HAI

ANTLEEIEE (Alindex) RETIBEBAZUAANKRALEBEM R (Stanford Institute for Human-Centered Artificial
Intelligence, HAI) BYMIIIARINE.

Artificial Stanford University
Intelligence Human-Centered
H Index Artificial Intelligence

AT EEEEE (Al Index) BRYIEEATEEEBEMR (One Hundred Year Study on Artificial Intelligence) IfIE (AI100)

FIMDARDXPETERZIRN—MEREE, BIEKEEROTASHIERERIZASSEE, HE

i EMEAPRARE Al Index 5SEIMEYEN{E Digital Civilization FBRSHE, ERAR Al Index ZEL M
bigial chilization  JESIMEBE—PNEEBEM. MANKMATEEETX,

AL BB B ER SN R IRMFHEE, 158 nmaslej@stanford.edu BXRH A,

ATEEEERRIN, REZIRSH—SALXMAARFREES, BESEIREF/HT ALEEIANHE. RAMS, FE
fEA7T ChatGPT 1 Claude FEIZENRNWRE. LIEREEFEFEREERIIBANSD, HEEREBIREPEATIEREN—BD
EFRAIEETLA,
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@OpenAI

QUID

DHTIRRSEIRF

Center for

acce n?u re ) Foundation l))) pigital Policy Alert &/ CSET
Models CEMTER for SECURITY and

EMERGING TECHNOLOGY

IFR
==?A :4 EPOCH AI GitHub International

Federation of

Repelics

BXKAPOR I Lightcast Linkedff] M

FOUNDATION & Company

PIT-UN RAISE Health m

Responsible Al for Safe and Equitable Health
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ATEEEREHELNREN TEMAERESETNRO TR (2025 EATEEEIEHIRE) RENRIE. 217, BREUTFL:

T
Loredana Fattorini, Yolanda Gil, Nestor Maslej, Vanessa Parli, Ray Perrault

E-EWRSFR

Nancy Amato, Andrea Brown, Ben Cottier, Lucia Ronchi Darré, Virginia Dignum, Meredith Ellison, Robin Evans, Loredana
Fattorini, Yolanda Gil, Armin Hamrah, Katrina Ligett, Nestor Maslej, Maurice Pagnucco, Ngorli Fiifi Paintsil, Vanessa
Parli, Ray Perrault, Robi Rahman, Christine Raval, Vesna Sabljakovic-Fritz, Angelo Salatino, Lapo Santarlasci, Andrew

Shi, Nathan Sturtevant, Daniel Weld, Kevin Xu, Meg Young

ETE FAMEE
Rishi Bommasani, Erik Brynjolfsson, Loredana Fattorini, Tobi Gertsenberg, Yolanda Gil, Noah Goodman, Nicholas Haber,
Armin Hamrah, Sanmi Koyejo, Percy Liang, Katrina Ligett, Nestor Maslej, Juan Carlos Niebles, Sukrut Oak, Vanessa

Parli, Marco Pavone, Ray Perrault, Anka Reuel, Andrew Shi, Yoav Shoham, Toby Walsh

F=E NEENAIERE

Medha Bankhwal, Emily Capstick, Dmytro Chumachenko, Patrick Connolly, Natalia Dorogi, Loredana Fattorini, Ann
Fitz—Gerald, Yolanda Gil, Armin Hamrah, Ariel Lee, Katrina Ligett, Shayne Longpre, Nestor Maslej, Katherine Ottenbreit,
Halyna Padalko, Vanessa Parli, Ray Perrault, Brittany Presten, Anka Reuel, Roger Roberts, Andrew Shi, Georgio Stoev,

Shekhar Tewari, Dikshita Venkatesh, Cayla Volandes, Jakub Wiatrak

SBUE 235%

Medha Bankhwal, Erik Brynjolfsson, Mar carpanelli, Cara Christopher, Michael Chui, Natalia Dorogi, Heather English,
Murat Erer, Loredana Fattorini, Yolanda Gil, Heather Hanselman, Rosie Hood, Vishy Kamalapuram, Kory Kantenha,
Njenga Kariuki, Akash Kaura, Elena Magrini, Nestor Maslej, Katherine Ottenbreit, Vanessa Parli, Ray Perrault,

Brittany Presten, Roger Roberts, Cayla Volandes, Casey Weston, Hansen Yang

ERE H¥5ER

Russ Altman, Kameron Black, Jonathan Chen, Jean-Benoit Delbrouck, Joshua Edrich, Loredana Fattorini,
Alejandro Lozano, Yolanda Gil, Ethan Goh, Armin Hamrah, Fateme Nateghi Haredasht, Tina Hernandez-Boussard, Yeon
Mi Hwang, Rohan Koodli, Arman Koul, Curt Langlotz, Ashley Lewis, Chase Ludwig, Stephen P. Ma, Abdoul Jalil
Djiberou Mahamadou, David Magnus, James Manyika, Nestor Maslej, Gowri Nayar, Madelena Ng, Sophie Ostmeier,
Vanessa Parli, Ray Perrault, Malkiva Pillai, Ossian Karl-Johan Ferdinand Rabow, Sean Riordan, Brennan Geti Simon,

Kotoha Togami, Artem Trotsyuk, Maya Varma, Quinn Waeiss, Betty Xiong
BERE BER
Elif Kiesow Cortez, Loredana Fattorini, Yolanda Gil, Julia Betts Lotufo, Vanessa Parli, Ray Perrault, Alexandra

Rome, Lapo Santarlasci, Georgio Stoev, Russell Wald, Daniel Zhang
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ELtEHE
John Etchemendy, Loredana Fattorini, Lili Gangas, Yolanda Gil, Rachel Goins, Laura Hinton, Sonia Koshy, Kirsten Lund-
gren, Nestor Maslej, Lisa Cruz 11ohatski, Vanessa Parli, Ray Perrault, Allison Scott, Andreen Soley, Bryan Twarek, Lau—

rens Vehmeijer
FNE AHNS
Emily Capstick, John Etchemendy, Loredana Fattorini, Yolanda Gil, Njenga Kariuki, Nestor Maslej, Vanessa Parli, Ray

Perrault

ATEEEEHELRENTEUERESETNRO TR (2025 EATEEEIEHIRE) RENKIE. 217, BREUITFL:

AN

Accenture LinkedIn

Arnab Chakraborty, Patrick Connolly, Shekhar 03 Carpanelli, Akash Kaura Kory Kantenga, Rosie Hood,

Tewari, Dikshita Venkatesh, Jakub Wiatrak Casey Weston

Epoch Al McKinsey & Company

Ben Cottier, Robi Rahman Medha Bankhwal, Natalia Dorogi, Katherine Ottenbreit,
Brittany Presten, Roger Roberts, Cayla Volandes

GitHub

Quid
Heather English, Hansen Yang

Lucia Ronchi Darré, Kevin Xu

Lightcast
Cara Christopher, Elena Magrini

AT EeefE TR AT AT EEERNIRS I FZPIRMHAIZEEE): Jeanina Matias. Nancy King, Carolyn Lehman, Shana
Lynch. Jonathan Mindes #1 Michi Turner; /@14 Christopher Ellis 7 43" A T & e 48 UM it 5 E 12 A9 ZB B DA J% /=% i
Annie Benisch, Stacey Sickels Boyce, Marc Gough. Caroline Meinhardt, Drew Spence. Casey Weston, Madeleine
Wright #1 Daniel Zhang TEZE B AR S 5 EATMIAI TIE,

BeflVRS Jason Liu TEHEEN Al Index FIXIRIIFZPATAIFNEEFER, REARE, HAVEIFERNI TR Al Index BIZIK
AR, FIEEMNKENAESHERIR.

10
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REZODER 12

B—E MRSHR 24

BTE AR M gE 81

£ ASEMATERE 160
SEm=E 25 214
BRE HE5EZ 280
ENE 156 ASp=Y < 323
EtE e 364
EJAN NHEM A 394
3% 414
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MREFER

1. FASHFEMAA TEERAAH ESMTEATEERER A, MFAARRMNS| MSZMAHE. = REAREEA TE R

RPNESMBIFEEMN, X-EBEREMRMATEEENRSTERRRER, 2024 F, 1T 90% MENFRELEE 57
(#2023 F/Y 60% &7+ 30 TEDR) HAARAELTE=FPIRAZSHS! (71 100 B) XN EHENMTTIRE .

2. FEIEATEEIEXAREE LIS, MEEEEASHEWANMARAHESEMRSE. 2023 F, PEEATEEMENIERER
£(23.2%) M5 BE (22.6%) I EEHKEN. MAES E=FF, ZEMII T & SH5 | MIREHERET 100 A TERER.

3. ATEREIEXARSEFHEER, AETENNZIELHEOREENESMAIM 2013 F£3 2023 F, EIHTENRFEHERM
MEEMIUAERNWATERICERSDELFIEM T M, MKL 102,000 HIEINEEE 242,000 . MEEFI EE, ATEREE
BRI GHIHBEEM 2013 F#J 21.6% LFE] 2023 FHY 41.8%.

4. ZEMARTSEATEEERNEERFM. 2024 F, EENMFTRT 40 TIREEATEERE, AKBEREN 15 T
MBS 3 N AR ETE, REEEMNEENSZ IR EMERE 2 .2024 F, ZENMHTTRE 40 TEIEATERE
RE, BEBIHEN 15 MIEMBXNEITE 3 1 I X +FE), EEARNARF I REN L M E LIERITEIRIITHAL,

5. \ITEEREFEEIREAR. BENTRES. ERER.ENMRRA, TEMATEEERNIIGZENTRAS 5 AE—
&, KESREIGEEENES 8 TAM—&, MIGMBINESEBRE AR WIS S5 I B R B NRY KA 1ERER
}l-o

6. AT BHeciER SR M A E T, DUESERMEEITHMEE BE A—MMLU A, A% GPT-3.5 /K (64.8 9) RIATLERE
ERIBERRATDM 2022 & 11 BISBAIFT 20 =T, [EE 2024 5 10 BHXEHE AT 0.07 =7t (Gemini-1.5-Flash-8B &
71),18 M B NFRIEHE 280 E RIBES LB AR, KBS KEEMNBIENEERIEEIX 9 Z 900 1%,

12
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REZRODES

-5

MRS F A (££)

7. NTEEEF BRERFE LT M 2010 F3 2023 &, ATESEEMNHEIR P KIEIE R, M 3833 ITEIER 122511 N (NEEE,
ATEEEFHEMIEKT 29.6% .8 ZE 2023 &F, FETEALEEEFN S EEEMS, SFAFEBINN 69.7%, MIZAWITE, &
EfIFZENZATIEEEINETELTEH,

8. ATEHEEMHEFER. BEEE. ETEE.RMMARKE, M 16 (FRCHEENGENNRF I EHIEEEENSE 43% WiRE
B, 1.0 FXHMEAE EMENLEEZRA—MAZE T 30%, MAERNAEE 40% MIBEFENE.

9. AT EeENGF=ANHINE EERS EF  BEIZGAA T SRR, 2 AlexNet W& (2012 5, IHIEAR K, 14 0.01 0,
B ATSEEERNIIGHRHINE SN : 2020 &£ GPT-3 Jy 588 fi, 2023 & GPT-4 iA 5,184 If, TM 2024 4 Llama 3.1
405B EE 53X 8,930 i fERxILL, EEAFEMHIME N 18 I,

ETE:

FARMEEE

1. AT ESEEIARRSREL S B AT EE L U AT EB1R . 2023 4, AR AR T MMMU, GPQA #] SWE-bench %2 M EAH
HERETEEE, STENR ARBANATEERRIRE. S 2024 &, ATREOXEERE S FNRNIVEEERK:
MMMU FIGPQA MUikF&oBIIRF 18.8 fl 48.9 NESAS; Ta|AXEME, 7 SWE-bench HREMikd, ATEERSMN
FRERRE I M2023 EEARAERRIR 4.4% HOIEIER, BKFHZE 2024 K9 71.7%,

2. FRRERNISLEE F ARIBEEAGIATLEEEEURE, TS RER S KR 5T HAREE M3 2024 &, X—ZEEER
Hk L BREE, 2024 5 1 B#), T& Chatbot Arena Leaderboard I, TRZ RSB BEMLEE S 8.0%; TEI 2025 F 2 B, X
—ZBEERENE1.7%,

13
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&= A

REROMES

BE:

FEANMERE (48)

3. AEA T EEEERIgE N ZEIESE/) 2023 F, EETNAA T EEERHRE R KIgMAHREE LR, BX—SENERT HUEE
R BZE 2023 FIK, £ MMLU, MMMU., MATH ] HumanEval ZLEiRE &R, FEERNMEEEE S I 17.5. 13.5. 24.3
3.6 NEDR; MR 2024 F3R, XLEEFEAEBYEZE 0.3.8.1.1.6 f1 3.7 MTED K.

4. AR TSR R A M aEie T IS ARIB R FRA T E 8EFEEL, Chatbot Arena Leaderboard EHE#R5E—5 55+ HIRELE Elo
DEECMEERN 11.9% WEZE 2025 F4IHY 5.4% E4F, HERRIMAREE 2 BREEHM 2023 F/Y 4.9% %8/)\2) 2024 F
B9 0.7% ATERENFNZ S BEHZ, ISHERUZHNFLERL TS RENRE,

5. #rBYEIEERC, aiMiXetitE (test-time compute), EERFAERIHEE, 2024 &, OpenAl #HHHY o1, 03 FEEIKAER N
HHEIBZEH XA T E A AR AR S TR RAY MR, ol EEIMNFEREMITRRIZEILFPIRET 74.4% 95D, GPT-40
HE 9.3% B AREFERMN, ol WIZEASEIEE GPT-40 B9 6 {3, IR RENIFEE 30 13,

6. EEPEMER L E SRR E . MMLU, GSM8K #1 HumanEval HE5 A TEEELCREEE AN, it MMMU
GPQA FEMAVE BHb A LB ERIVSERTT, REMRTARRRESHI LA LEERRRNTIN LA EHESEEN
BAERBENER (Humanity's Last Exam) , X2 T BRIZE AN, RFAHMATERERFNS D RN 8.80%; RIBEEF (
Frontier Math), XE2—INEREPLEREE, ATERERAMNBRT 2% H9EE; “BigCodeBench” X E—HRISLLRE M,
AL ERERZFHIBINZEINS 35.5%, Im(ETF A% 97% HIKE,

7. BREANTHEMMAERMER I E AR 2024 F, ZHEEBRIBEXXABMANERD BT H A TEEEERgR D, H
FRE13E OpenAl B SORA., Stable Video Diffusion 3D 1 4D. Meta A Movie Gen, AR &I DeepMind B Veo 2,5 2023 FY
PSR B BAELL, X — R B EBR R LIS EZERF.

14



| l 20255 AT E8E
HI REIRS

Vo N\

REZRODES

- —

FANMEBE (£4£)

8. NEUERIRIM B EEE, 2022 &, £ MMLU EERREEFIAR] 60% MU EDEH/IVERIZH 5400 {22880 PaLM; TEl
2024 &, {#ER#EHAY Phi-3—mini (X 38 (2SI 7T HHE/KF—HEISTREBSENES R 7 142 1=,

9. EXHENREATEEEmMMEE, REET B 4B (Chain-of-Thought) EHIBHNHIMSINEERA T KIESERMMEE, X
ERRNAEARRRRET BEHIERGHE L ERNRE—EFERFEENESNNUE, LEHIAREMEBHEIIZTE
BT X —ERFE™ BRI T AL ERARNAERE, EEEMMES KRS AER.

10. AT EREEREMRIEE N 2024 FHHAY RE-Bench E)ENTTE Al BEEMFHNE MESRENBIL T ™8R  AEFERMESS
(2 /N\BSRIRR) B, TR A TEER GG D FIAALE RN 4 &, (EREENERERE 32 /0, ARRMKRBALERERS, 5014
2 2.1 IR R Al BEERETEIS ESE, 4R S Triton Kernels, IRZIAEE KT, BEEFIR BRI HER.

B=E:

RTERATERE

1. BRl, B A ERIALERE (RAI) AN A TEERGHTITENMIERRE &, EMNILERE AR IEEZRLER . ZFMA
THEERHEESERY, BRIRZHN KIESEEMNTENL RAl LEREE, RAX— O BIKATFE, {8 HELM Safety
AIR-Bench F#ittREEN BB FEINX—F

2. N\TEESHIRSHEFEIEARIEATEEESGHUERE (Al Incidents Database) 4tit, 2024 FREMA TEREEXSBHHE
£ 233 &2, QI L=, tE 2023 FiEhN 56.4%,
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AR ERA T ERE (££)

3 BXMMBBRYRRENATEERR, ERREREEHE. Z5H—TATEU RA THREROASER, RESHMN
HEEIRS K52 RAI KBS, {BHIEFRAENIMERREN 7 FAR N 3181 . ENSE R TN AEE S, EEVERM O (64% ZiHEIR
&) . BRI (63%) MARMELZEE (60%) 551 =, BESITENE, BXEXKTINIZOFESNZIHE EEIIFRBT
65%,

4. ERKEEA, BRHEEN AFENATEERIMLIRENE 2024 F, 2308 7T AT BEBELENEE, EXENEH
ERRENATEENRN . STEMRAR, BFELSFEES KRAR (OECD) (BRHE . BXESERIFMEXE, B4R MALTIHESR, &
RTERESAHRE. JEEFRAER.

5. pHBBHRETIEZMS A TEEEENNKIRB T EEATNELE, ERMARKE, 2023 = 2024 FEEHIEEMR
HIEZEN, RARZMIESEHE T FMARSIA TEBEUIZRRIEBIEICER . /£ C4 BRIEIEURES FELFRER R, ZRHIXA
HURAILEBIE M 5-7% BFE 20-33% . XM TRESHER/EINEIE S REXSTTEM KRR DI B, F A seEELIRORFHE
THIFREZSE,

6. EiREARNERERS, ENEEEER. R HINEMREEIREEE (Foundation Model Transparency Index) ——1
IRIREMRBEESRARERENNE—ER, TERBEFRENTIERESSM 2023 F10 A1 37% 125FT 2024 &£ 5
AR 58% . BRAHRER, (BILEEIARN#HZIE,

7. WEXMS AL TGO R E E ERETS . RELEREE, 20 HaluEval I TruthfulQA, &= EETGALSEEERERAEX T
S5EXM, BREEALEETEIREN ZNA AL, Ef E2EOITGL A ELI, SFEAHRMRE Hughes K] 5 IHEERIHE TS (
Hughes Hallucination Evaluation Model leaderboard) .FACTS 1E{HHEZR A K SimpleQA K&,

8. SATEHEEBXNEHEERIESAEEIKEL, EBELINIFRH. 2024 F, E+STERMEI + M HREGEFE LHITX
E5 ANTEEEXMNEEERES, EREEESAERE. AWM, AMXX—aRe S NNEEES LR, T2 AANE
RIE RIERT iR A SN EL SEFR BN B RIT .
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i

AR ERA T ERE (££)

9. IS EMLRELINGENKESERNESRMBIEMERER FZEHNAKESER, B35 GPT-4 f Claude 3 Sonnet, 7£ixit
A ER SR EX 7 #0% S 4R L HOFERE, BElMHARMERRMERN SXLEERE Eg o mial 5 Z2ARBRKE, BESBLESAXE
BMARE TR (STEM) SUEBRE—R, HRESHIEEIEFEMSHNER, MmmE 7T )REFNTES E3ER . 24 R RIEMN
SEREMMELEREE FARRE, EALSEERERILNDE— " EIBEENE,

-

0. AFEMATEERE TERARARNKE 2024 F, 2IRMRA TEES BRI ATENA T LIS EAE 1,278
@, B 2023 F1Y 992 B 28.8%, B 2019 FARIFERFRENFIB KR X— EABBOLET HARENATEEREALE
BEMIR SR A mIB KIEE M.

SBUE:

AISZ
21 71

1. ERIAAANTERERACIR LIS, 181 26%,.2024 F, EREWA T ERERBENUEIAT] 2523 {2£7t, HFFAARFRLEK
44.5%, AR ZHER EFIBK 12.1% I EE ), HZUFEH EZYT K, B 2014 FLSK, BRENREREB+=1F.

2. £ A TERERHEMERIE. 2024 5, £ MIA TEEIUHITAAIRZIAE 339 {25 TT, L 2023 F1EK 18.7%, & 2022 F
KD 8.5 fEIN £ ZMFE AT B A TEEEXTAAIRE DEH 20% U £,

3. XEH AT EESKATEELARERNMGME. 2024 F, EEATEELARBNREIAL 1091 2%7T, HETFTHERNE
12 f%(93 {237T) , HER 24 15 (45 {25 7T) AEMNA T B, EEIRESHRPE. MBRERERE SMES 254 {2£TT,
] 2023 F 218 {ZETTRIE ALY K.

4. NTEEENERAZIRIFARAIIKTF. 2024 F, ZIPEWIRERBATERERARBILEFIM 2023 FH 55% KFE 78% . [E#,
AEZED—TUSIREEPERERRATERNZIHEREIB KB —EF—AM 2023 89 33% LFE 2024 FHY 71%,
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2257 (48)

5. AT EEEEFAES T SEREETET £ M 5531, (EXSHREWNLTR AR REETR, ERESRERNAAL
BRAMSMSBROEWF, SBRGEBEKFHLETRIEXEARATOSE, £EFRSZEPVERBALEERNELFE
49% MZIHEMETUEAR, M EERTLIX—LEBIR 43%, RETRTLA 41% 47T, XERWIREHRAEERZTE
10%  FEWANIB KA H, EHSHERINBATEENEWHE 71% NZTHERSVNRF, HNEEETEN 63%, RBTE

GUHH 57% BFERHZE, RERANIBIREERT 5%.

6. ATERNNASMEAENXEES, EPAPEXIERRIEE REJLEMXMNRGTER WA TEENBROMITHNAL, 8
ARPEXZELERRESX 2 —, HRWATEERBRERT 27% BONERERE, LT 23% MEK, RRAEIKAL
BERBEEREER, SEEATERENAENER RSt BEH.

7. REE T WALEASE SEE S0, BMREME. 2023 F, PERXK 27.63 HaTsA, EBAN 6 &, ZE 7.3 5.
B 2013 B AALSE, PEEEK T WS AREEFMEIM 20.8% EFE 51.1% . BAPERNRARE SR BT HF
HWERMTH, BIX—ZEB7E 2023 WAL/, MEEH BRI KABKBERE.

8. MEELMIZZ E 23 A Hila & & . 2017 &, IMEEIANER AR SFR AR DAL ALZR AR 2.8%, B 2023 &, R—HFEAE
10.5% . [E#F ,2023 &, FRET A, BB N ABIERRS IS ALK ENEIIERESE  X—BENMURBIBARKEND
B, BRBATHSGHEE S A BB EERALNSRAUL.

9. AT EEEERHEEREMMNEARTER, 5K WL —H X MREHRN 16 ZETER BB NE, WA TERER
Han ), MBI DB ET TEEMIN, WA LB SRHESST.

10. AT EREREETHEHGEIMREERE . AFNATEEERIREEEMBHA TERNERRERRTIMNARIRE Z
— SEBSMHRA—SILETXELRN, IETATEREMIBERETRER, ESHIBR TEETH/ )\ SRESRKESHE
Z[BR9BEIE B,
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FRHE:

R25EZ

1. BSe M AMIEE A RNF&ER gt , £13F ESM3 #1 AlphaFold 3 ZERM S NS HREAMEE A BN FEER4A L AR
[B]ROHERS, XERRNIES ZEY KX, FEEARMERERIRES.

2. ANISEEHFEEMBIZRINCVELAR A TEEEREESHNERRE K, 2022 & 2023 FXEALERERMFIAR
YWD ER, T 2024 EXRIE ARFHAHE, S15)IGKESEEEEIITEMESH Aviary, UKk BEIZZEF K FNEE
J1#4 FireSat,

3. ERAIES REMIGARFIRK TR T . OpenAl FRIT R AT 01 7£ MedQA EEIREEFEIT T 96.0% MIFTLR, Lt 2023 &
NENRERSIRS T 5.8%,.8 2022 FREK, X MEEE R IR 28.4% (R EIGRANIRNEELLREE, MedQA 7]
BEIEIAIEREIRA, R E R EE AMb A MR . X RIAFER Y E AN AR,

4. NITEEAEXBIGRESPORMATEE. —THENAR LI, A2HERNIGKRAEN, TEREALEEEZREALE
fE, X GPT-4 MeEME EA TN EMATRA, ATEREREERUMIRASECERNRBESEEL T EE AT, —L£4)
SMRRA, ATEES IRRELNNEZT AT ARMER, R—RINEGFENERIETRANTAR.

5. XERMRAMEER (FDA) #HENATEEETRENENE XEERARNEEERT 1995 FHETERALERE
TrIRE BIE 2015 &, XA 6 FULFKIREIRI, BIX—HFF) 2023 FHIEE 223 K.

6. ERHIEEEFTERIMLEXEN 2024 FRMHOARKA, ALEEERNGEET USRI B FihRFIRENLS
RERZ, IEFRIFIRAANIGRREIN, HEHAEEEYIAM. 2024 FRMARKE, A TEEEEMNEREIER AR
BRENREMZRERZNRBIEES, MARTARIPEIGRK LI, A A SR,

7. EF AT EEECIEAR IR FILIM 2020 FE5 2024 F, EF AT EECESENIEXHE/ LT TRHE, M 2020 FH
288 fF1E 1R 2024 FHY 1031 &,
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BAHE:

BE5EZ(4)

8. EiiER# N EFMIE . 8.2024 F, —KIFABEZEMBE L5, =M Med-Gemini H@A ZESEDR, 2IEESEERN
EchoCLIP ((8FE/0\nE) 5 FM (BRFY) K& ChexAgent (F253F)) S EFIMERL,

9. PHEQRBIBEEMERET K. 8 2021 FLk, TEAHEARMNFREENZEHREE LK, HPEIE UniProt (IBK
31%) .PDB (3&1< 23%) & AlphaFold (38 585%) . X—# BRI LK MEEEEZM,

10. ATEEEMRREMINEIRE 2024 F, ATEERMDOMARIRE T EmERE, BINS ATEREEXMNRRIRG THEIURE,
A DeepMind RIFEKER - IEFELEERT (Demis Hassabis) 1298 - 4IH (John Jumper) 18 AlphaFold TEE R RITE H EFEl
MTHERESTIENREEE SER, A% - ELIE/RE (John Hopfield) FIZNFRE - i (Geoffrey Hinton) RIE{EHARMLZ
EREEMRBIRE TR NRIEFR,

EA L
B

1. ZEEIFMESIMATEREILEHTE, MEBEEERENIEE. 2016 F, RE-—IMNRATEREXERRGEL, M3 2023
T, 1BINE 49 DL REERE, XI—HFMB T —&Z, A5 131 Jl 2R ERENA T EERERRR AL, (E@8ITHNEEN

L/
AR,

2. HRAFEBRHMAALEERMIREIRENENERERT - 24 ZETHATEREMIRE—HFITL, MPEIRL
A75 ZET S W EE SEEFERN A TEEERNISMEIRE 1170 12357T, ENEAGEIRE 12.5 {2355, MHMAMEM “ it
X7 M EIFERS A TEAERY 1000 Z3ETTiRER

3. ERKBEAN, AIEREEILEEFPHREERHM LA E 75 TERP, 2024 FINERFFRREATEEREEMN T
21.3%, M 2023 F#9 1557 JRIEMNZEI 1889 )R B 2016 FELAR, AT EHERIRRISEIEKT 9F %,
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BUER (42)

4. ERHEER, ALBEZSHRNEINET k5 HES1E.2024 &, SEESRIIERA TEELSHRNG, SHTIMBEZE
EMEET 2023 F 11 FEBALEREZZIESHNRERERTIRILEE 2024 F 5 BERALERESNE, BAREE. BE.
BRI RN  FE GEAFIL AN E AR BR 2R 3 (E SR A X B AR A A AR AT AR KA

58 I

5. EEATEHEAXKIEMMERNIL. 2024 F, EEFHAT 59 MATEEMRXEM, & 2023 F 25 MG Z XL ERK
B 42 M, B 2023 FHEEM 21 THEIMIE,

6. REZMINEAREMEREILE.2024 F 28], AENMAERIL . 2R EEW. FiFREH AR MMM TiER, ik
HORREMISITHRITIRE 2024 F, HEIRIM . FEESFMNANALIMZF 156 IMHE T RMUIEN. L5, 5 2024 &F, BH24 1
MBI T 53 RE REEM

BtE:

#HE

1. XESHITEAME (Computer Science, CS)IREMNE R RS REARR L —F2FRERF, EHRFTEERAFE.FENS
S1EREMN RN RIR . FRAUE IR E W RGNS .

2. REMITENMZHNFEERALERE, BIANECTASEXFNEN . RE 81% NI BN ZZIMABRIGA TERENA
RATEEEMARPANIT BN ZEMIREERR, ENEARFENSPIHTENNZHMANECEEFRATEEHFN
ElgER.

3. 2 RA =5 2 “HEZREHIITRIHEH K12 ERAITERZHE .8 2019 FLAK, X—tEF@E7T—&F, HBIEMMNT
FNERERENEZ M, BTERRZ BARLN, IFPNERZERFITENNZHENZRD.
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FLE:
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4.2022 F£ZE 2023 FHiE), ZEEFESALEEMTZMUNENEASILFEHT —F REALSSEEEIR2AUMNE LI R2AFNR
SEERTBRNEE, BT ZAREIE n sEfn &M AE R AR R EEHIIX— & EBas,

5. FEIEFER . RATEERA (CT) A FHE, EEFEG TR AT EANREZEEEEZE, RASRRE
WA RZSHESR, MEERENZSZEARIYENEZR.

BIN\E:

DI

1. SR AT EET mARSOSEFERTUNSE  EmE R (Ipsos) 2022-2024 FH45EIRR 26 TERTF, 18 ENZRIHE
SMATERETRSRS “FIATHE” WIAGLEFAZ2MEABRE ELKEER, INIATEESRMRSHATEE T ALEFIM
2022 FHY 52% EFHE 2024 F#) 55%,

2. NITEREY AREFECMAIFEIARESEEH A HRRM, =52 "HWAMEIND, ATEEEEMNT M5 RSFBERNE 3
ESFAEENZABEF —X—LEAIR 2022 F EF 6 TED RSFDRAL., K=FENEI, ERERE 2022 FURIZIA
MEBFRT, EFINEA (K 17%) 518E (81K 15%) HKERNEE.

3. WAL EREASCIETANIFEREREM, ARNMATEEATENEEEE TR AZKCTEA, AMIWAIEELSFRPT
ANEHRRIEIOM 2023 FHY 50% TR 2024F8I47%, @, SHELL, MSHEEATERERANMRAE A Z LM A BRI

4. NTEEFNREENXERRATFE. 20238 FATEREIEHNEREE, ATERRNEENXERMKREFEATE (83%)
ENEEFIL (80%) MIZRE (77%) FEZR, EASZHAINNI AT BRI MRS FIATE, MAEMEA (40%) (EE (39%)
=(36%), AEDBAFZMAR,
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BN\E:

PNIRVLR (4E)

5. ZE A BB WS EMIETEESE RIEEEREMS (American Automoblie Association, AAA) REFEAEHIEE R, 61%
HEERRY BB EFELIROE, (XF 13% NZIHERTMEEZRAR  REX—HIALEFIR 2023 & 68% WIEEHFT
B&, (BIAET 2021 & 54% HIKTF,

6. SEMSHEASIEE TR A TEETINE . 2023 7, £E 73.7% Mt REHES (RS, . 8RB S0
ATESHESTRIAE, B 2022 40 55.7% BEIRT . RERATHZIR (79.2%) BEETFHARAL (55.5%), BFEIF LI
2002 EHSMBBHEK,

7. LRI A TEEHFRENITRSENERTR, MATEENTNSEZNAR LABEE E2KEEA, A ATEE™ R
RSHFNSEERS, HA M SHFTERSENERRNSEEERA.2022 F, #LE (38%) fEE (37%) . X£E (35%) /N1
K (32%) HEE (31%) BRAMEATINAATEEANATEROESR LG, XEERYATERNRINSED IR T 8%.
10%.4% .8% #110%,

8. S ETHIA T EEESEEM A S, EEM K AR ERNEMEREANRE.AE2HEEA, 60% NZIHEINNALEEEE
AKAFRRENANTLELR AT, B—/NEDZiHE (36%) N, ALBRERERKAFABRAAMNIE,

9. EENM S BERFIEEEA L EEBRMASZN LEFRERED K EEM S BITRRE SHEITATERRE, BERRBERN
FENLFEEEER I ERESNBEREEE ™ RIEIERMEM (80.4%) ( Rl AR BIFIIITL (76.2%) AR A TEEER A
WEFRA(72.5%) FAT, FHIHUERIIARIRBIZES (34.2%) . THETREAMNE (32.9%) 12 REFUIA (24.6%) FEERAIFFR
T B Z PR

10. AT B RN RA MR TAMRRARABNIGESE, BESFEMNEFRE. EXRNATEEZMNEESTHEE., 55% B
ANANATERETERE, 51% WATITESREEFNERRER, EXERRIZFTRREEOHNARD . RE 38% HAIA
NATERRBRAETREKT, 36% NANAALEREEIEERZ, 31% WANAALERRBEXI MU HIZ=ERRZNE,
37% BMIAINRI AT E SR H O ITIERER,
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RERTTATEEMRSE RRNSEHEE, BXRAAIMATIEEIEXRR.
LHRITEMENATEERS, AZETERTBX., HANMSITLIIH=4Ex E
REROFR L ETHENT. SERNRE T WALEERKEEIINGHAE. FARNSS
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&
WRSFL
ETRZIOER

1R EMAA T ERERAH ESIRE A TEEREAR, MEARRMNS| MM AT = SRR SEA TE R
RANESMBIFEEMN, X—EBEREMPAATEEELIRSTERPHER, 2024 F, 1T 90% MENSRELEE W57
(#2023 F/Y 60% &F+ 30 TEDR) FARELT E=FPIRLRZSHS! (71 100 B) XN EENMTTRE .

2. FEEAIEREXAREBE LM%, MEEEARSHZWANARAESEMNS. 2023 F, FEEATEEIFNIEER
£(23.2%) 5| BE (22.6%) I EEHKEN. MAES E=FF, ZENMTII T & SH5 | MIREHRET 100 A TERERX.

3. ATEREEX R REEFEEK, HAETENRNZE SEAREENESMALIM 2013 F£3) 2023 F, EHHENRMFEMERM
MEERTEERNATERICRRSELFIEIN T ME, MK 102,000 HIEMNZEBIET 242,000 /. MEEBI L&, ATEREE
BB XA EHNMHEEM 2013 F89 21.6% EFE 2023 Fi 41.8%,

4. REMARTEEATEEERNEZERF. 2024 F, ZENMTTRT 40 MIEEATEERE, RABEPEN 15 T
ERMEY 3 T AL ETE, IREEENTS R I EBEEIEMERE S . 2024 F, ZENMHTF R 40 MEHEATERE
BRE, REBIFEN 15 MIEMBXNETTE 3 1 I X+, EEERNERF I RN L N E LIFERITEIRITTHAL,

5 \ITEEERIEESMEEAR BENTRES. ERER.ENMARE, TESMATERERNIIGZENTRAS 5 TAH—
&, KESRE)IGHEENES 8 TRAB—&F, MIIZGMMBINESERE AR IR BT B R IRYT AAN1E6eR
ﬂ-o

6. AT EEER RN ERAMAFE TE ESEE ML EREE—MMLU Hfl, 1AF| GPT-3.5 KT (64.8 77) FIATERE
REERMASM 2022 F 11 BB B HIET 20 E5t, X 2024 F 10 BRNXE B HiE5T 0.07 %5t (Gemini-1.5-Flash-8B 1
) ,18 N B AREIEEE 280 & MRIBESKEAE, KIESEUBIBMBERFIEEIA 9 E 900 F1%F,
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B—F:
MREFE

ET0ER ()

7. NTEEESFI SBISE L7 M 2010 51 2023 £, ATEAESHIRERSAIBIER, M 3833 IHRILE 12261 L (VEXE,
AT BEEFMBIIGKT 29.6%.BF 2023 %, RENEA THEEEF B DBEGIE, SFTERIRN 60.7%, THEALIH, &
EASRENEA TEMEERNEEESE,

8. ANLEEEEHTEER. BEH. EVE.SRFARRKRE, N 16 iDFRCEENEENNEZ I EHIEEEEUESE 43% HRE
1B, 5§ 1.0 FTMEE  AENEEFRA—AESE TR 30%, MAERNINSE 40% NIREIFENE.

9. AT Bl ErHME EERY LA REIIZGAA TERERE, 1 AlexNet 45 (2012 ), BREFMEARK, {9 0.01 [,
RMA TR EL Y IZRbRHN 2 B & 180 2020 F GPT-3 Jy 588 If, 2023 & GPT-4 i 5,184 [{, [ 2024 £ Llama 3.1
405B BESIX 8,930 M {ERXILL, EEAFIIHRAMEN? 18 I,




E—E: MRS5HL
118 ER

118X &R

TERTRT 2010 £ 2023 FRIRATEREREXREK
AOMER, FRALA9ZERY | BRI Rt D =R D RAITTE
SEREP, ALERERME—TAZR, 217100 B8
RHRSMATEEIEXR RIS, TARIEEZINAN
MRBEBR . SEFE, ATEREELHFAMA OpenAlex iERE
DT AT EREMRAROEE  ELL, SEREFOHUF
S5EFRERE ETHRMTEENREFEEENE,
EREERT, FEFHN—FPNTHT R RET E—F
RARY, AL, £SFRESR, ATTEERENRE
RELEF2023 FHRUHRRES.

2013-2023 F2IKBEME CS WHATHEENEARBE

BRSRR 2025 FATBHEEHER: 2026 FATHEERIIRS

250
200
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o

10

CS B A TR REZIME (MFREfL)
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o

o
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AU

MEMREMLT . T—HRET ATERERXICRE
BEMEE.,
ATEERIENARDE

111 ERTERATLEEMAMREHBHNEESR
i, XLEFRRMRYIKE OpenAlex EIBEFIRIER “ITEH
B (CS) "5, ARATEERBEAMNAENS ATEEE
HEXHIAR .2

24274

anttll

2013 2014 2015 2016 2017

2018 2019 2020 2021 2022 2023

111

1. OpenAlex B— M EEFBNFATHIEER, BERFIEX. (FE. S, ATEEEENER OpenAlex EABBEUERE, HERSIMRAR CSO HEBNATBEAXMRH#ITEND L, FILE, %
EREMTE=SRME, AEMBIERNS XA ESTHEE. Bit, SERENARERS NERETNERBERE., L, ATBERERMESEBUAT OpenAlex FEITHMNMZATLNILT, X
LA SHMA T EEAXEXWHMETR, BNEHRTHAENZEWINHAR, XLETIRATALEESE, EFETIHENNZIEENS KTHE.

2, CSO H&E (v3.3) B—TEMXAHLRS, EEEMES 15,000 MERF] 166,000 MXRMGZEAEN T ENMATANARICHTHE, BIE GenAl, KIFSHEMBTTREMNMNNE., EET
SMERETTHIE (WREEARE) | EAERATARTEER, ERRFIBIERAMETEXER, FLREREDTRSEEMMIEXNESRATIRTELR .




2025 A T & RE
E-5: WRSHE FII SR
11X AR

2013 F£ £ 2023 F[E), ATEREEXIEXRRNEZHE T X BMBZNRSME—MEG S RETRIANRZE
—&Z, M 2013 F/4 10.2 HEEE 2023 FMBE 242  — SN ATEENLKRBEARE.BLL, WNEIE9HE
AR EE—FEMNEREIA19.7%, XI—ERABEER KMKRMREZATEREE ZH BEIBENRIE.

2013—2023 F2IKEETE CS MFA L EEEIEXEARNGIT (HE2HE D)

BERBRIR : 2025 AT EHEIEN | BR: 2025 FATBEEERIRS

45%
41.76%
40%
35%

30%

25%

20%

15%

CS PUHMA T BEEIE R R AL

10%

5%

o,
o

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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11.2 /RT OpenAlex HUEEFRHKIILN A TEEHR
RIPT BN FIEX R RNR M AL E11.2 RATS5E 1.1
HEIAEIE, EBUMLEAFRXER ATEREIEXRRNEEGA
1R, M 2013 F 3 2023 FLFE 7T —&.

BERTE (Venue) 53
ALBERRARESHERFELRARBEE 1.1.3
BIEARERR T ALRENEIE X EEN D TER.2023

20255 AT E8E
FREIRE

[Az

F, BT A AT EBEIEXRRMNEAME (41.8%), HIXZE
SWILEK (34.3%) KEB 2013 FLK, BHFIFSIIEX
RRDEFHIER, EEEATSRIENGLEANERS TE
HB—HATIREX HEEM 2013 /Y 52.6% BEE 2023 FH
41.8%, RWILX KR ALEFHAM 36.4% TREE 34.3%. 51t
R, MW arXiv FHEENATEEIENEARGLEEERT.

2013—2023 FEFEHHHKCS THATEELEXRARNAIT (H2HEDLL)

BT - 2025 FAT RS | BR: 2025 FATBHEEHIRE

100 101.57, BAFIiEC
S
g 80
&
n
4
€ 60
'
®
e
e 44.54, TF{EE
el 40
H
<
.g:‘
IS
]
@ 20
1.64, Efth
0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
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E—E: MRS5HL
118 ER

REIR [ X533

114 BR 7T AEX A TEEEISX R R IE R E AR
ft..3 7£ 2023 F, RUMAFEEXEATEERTHAE
W, SFMBEATIHELENRREN 34.5%, HR 2R
R (18.2%) AR ALZE (10.3%) EER ., 4

1.1.4 97T AT EeIEHIE R RNME 5 mIER,
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i, FT EXFEMRARRELSSIBEFN AL BE 2023
F, RISKFFWXHATERELRXRRIIBESILER
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HOERTS, R IMA RIS IREUESE I SR K—12 EREYIT
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RIS, MMESHREEBIERBEEHEESENEL.B
8.2.1 BT ABERFHIEEYN " BUSR B ATEEE " X—
PRRBIINEIFRE . 2023 4F, 73.7% WEEM S BEHEE LIS
X—W=, #2022 F£# 55.7% EF EF. ChatGPT B&%
UF BB R EE AT RENXRAR RERAN
AT BN ENTIFR (79.2%) STHMEA (55.5%), B
2022 FEFE LM R IFRY SMBARIRF .

BRERMNED D ERNEEMSEANBREE A TEEENFER

BRER: Hatz %, 2025| EIR: 2025 FATEEEEHIRE

[ m e BRRS AR mrEE |

=

2023 73.70%

S 79.20%

HAE 55.50%

2023 EMRERA 84.40% [
2022 FWRERA 74.60%
2023 EMIFFRA 67.90%
2022 FHORARA
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BN\E: AHUSR
8.2 ZEBHHEENEL

ETARSHMHERHEE IFEMEANALEER
&, MR A TILERR? HEER (B 8.2.2), THfR&
SR INEEIERTALE (80.4%) Ub5h, 76.2% HZTHE X
FEXIRA A RBBEFIIITR, 72.5% ZIEFEEA TEEERN A

BERFLMALEZT, NBEPEERNGRFERME: X
33.9% BT THEAMNEHUEIRA TR, 24.6% ZFERE
RAFHIE.

EEHFE RINATE 2025—2050 FEABRRE XA TEHEBRIET

BREIR: Hatz %, 2025| ElR: 2025 FATEEEEHIRE

[ mm= BARB GRS mrEE |
3B IERARA LS 80.40%
REWABHRABIEIITE 76.20%
AT DB T IE 72.50%
D3RR 22U 57.70%
SHERES BRHBERAA TREHTAE 54.70%
H1BIES B hERA TRAHTRRE T 51.70%
B RRERS 46.40%
Sttt BURHE A T 83 BEbEANBX DI e 45.60%
RECESHES A BN 44.40%
RERWFIEH 42.90%
A8 AFERE 42.40%
HWATREFLETHBENE 39.10%
FIEENAER ARIRSIRA 34.20%
SR T AN ERIGN T 33.90%
BTLREARN (UB) 24.60%
20% 40% 60% 80% 100%
ZHEEDLE
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BN\E: AHUSR
8.2 ZEBHHEENEL

REZEHHSEAZIBALEREE, BEREDHEAINN 56.5% INATKAIBE (BEX—LEHIER 2022 FHMEF: M
BCHRECERARRTE (LE 8.2.3), 2023 &, XF 32.2% FE 36.6% ., X— TR T IEI ChatGPT FEEA
34.3% MZIFEINNEBERRYEATEMEERIRR, T TEERRARNYBERFIESE SENRNE.

RAIRMED S ELNEESE RAHIEA TEEEHEXBERARERN AT BEME

FRFR: Hatz %, 2025| E&: 2025 FATEEERIIRS

2022 EHRERA 59.20%

31.10%

2023 FHHMEA 5740%

34.10%

IEEE e W OFATE |
e
2023
2022
RES 35.50%
AR 33.60%
2023 FMRERA
- s20% ]
. 540% |
 5790%

2022 FEMHMNEA 57.90%
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o
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o
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8.2 EEBERHIEENEN

XF 29.8% K SHhIEEAMNE RIANECEFEBNEDRKEIEATEREER (B 8.2.4) . 2AM 2022 3| 2023 F, BE
SSHNRE ANEOKFIEMRT, BEAKFNENRIE.

BRERENFGSRNEERAEAMBEATSEBRAS TR ERNIAEEE

BRER: Hatz %, 2025| ElR: 2025 FATEEEEHRE

mRE EFRE b RR mrEE |

28

2023 3130%

2022 2850%

RER

Sk 31.50%

2023 FMRERA
2002 FERERA
2023 FHAFHA 31.80%
2022 FMHAFHEA 31.20%
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B—E:

MRSF LR

ESRL|

AT EREIEEGELLERE: Angelo Salatino XA TEEEIEX D
KEYTTER, Ben Cottier NSHINERFSIEIBMA DT, Lapo
Santarlasci NSHIATERELZF DT, Andrew Shi ASHIA
THBEEAERER IO,

ALTEBIEX KRR

ERXmMoH, ATEEEREER OpenAlex fERNEERIR,
XE—THARAZARMERE, HEET 2.6 ZHMRIEXR
it.OpenAlex fEF B CHENIRARAFITICHITHE, 2R
ZEHEFR A OpenAlex Topics—iXE—TMEE 4 4500 N
BDERS, 1§ Scopus i3 Ml CWTS 9% BEE—IE,
ZASERRERIRE, ZRTIRA, HE. BHBMA5IX
MEHITDE N T EREMRIIRAIA TEREEX TR, ATE
BEIEEID T T OpenAlex IRBIRIITENBIFIEX ST, HER
BB AT CSO HEBRETHE.

HENMERE (CSO) B—TAMEN. BEERIARN
BAE, ERFA Klink-2 EiEM 1600 A MEXLITFH
HN.ENBREREFUT T FEEND EEHN, PTMEHERL
BREAREREIZIE 2R IR S5 OpenAlex. Scopus
H Web of Science FBAFARIIEEELL, CSO RMETE
AR MERENMRTARR ., ECHI ZAT 2ALE
RER. o, BEUREREENESE  ADHPERN 3.4.1
hR B 4E it BRI F MEAIL 15,000 1 EF 166,000 1%
R ZARAT 2025 F£1 517 B&%, 53IA7 150 2TAL
BREHEAFARIRE, A TEREARAIRE T EAZ

| l 2025 AT &8E
HI EEIR S

2369 1, XA EREIEMAE 12620 NRRKR N T O
MRas, ATEEERERT CSO oXF—MET
CSO X BEMMMRICXET O RN REH A DEER
A= XAREMEE: IEEERQN CSO £
MERER: EXEREREDRARIRBRED; ELE
BRIREHER, TSI AERMER, FRINE 285, B
SEMERMAND K ARRDHHR, ATEEESTRT CSO
DR, B ATERREFER BERRMUR, 50 ESHR

HZIREM RS TG 29X X520, Springer Nature
ERENEXEPERTEND L, RETHERERT #
ARtk 25, EXRWRINN BT HFTER M. YouTube 5. i
B)f JRES &40 T IEMIER MR D .

ESH:

ERIEARIESAX AR EXEH I XN AT E
XEE . OpenAlex FITTHIEFER—REY, XX 5| AREMN
BRE—ANSREPR N TRRAZER—HE=E, AL
EHEIEENE OpenAlex ICRMEIE] DBLP , X2 — T MSthIiT
BNRIFIE XS #IERE., DBLP MESRENTHIEME
R, BB FARNF Bt BRI RIS NS ST,
BRIEN 360 HRAINIEXH 300 HREHIEXEHH TR
5|, OpenAlex #] DBLP Z[BJRY#IAPLEC2{ERM DOI #1THY.
MNTHERRCERNIEX, ATERERSIERIREMLAREMD
HE N TEMARX—TRE, ATERESEILT —TRERSI,
MMAIERA IR EIRRA S BORET

ATEREXAHRES T SEATILE, URHEESD.
XA B BRI SRR LR B, I E D IEXHT T 2
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A LS T B e EIN TR R IFE PR At I X IgEy 57
RATHX HTOEXMERE, WR—FBEXEKETEE
RMRARHEIES, BAZRBIEXAESWZRAN, 8
TERBEEAT R NREBMBERAIREK, XEILXR
THRERBRET Y " RAD " LHE5h, ARBIEEMBERNL, MEIE
EFMBBMEBISIEXRITRARER, XS —RHR
MBS EIGIT B SIEIE, NEESIXITE; A3l
SCEIRRIHERRYDYASE D " ARAD

BIRIENX ST o

AT EEAEBIBEINEN 9T OpenAlex, BFEAR (Google
Scholar) #1 Semantic Scholar & Z MRS XEEE, WH
FMHHWALIERREXARATHIT T EEAD .M
OpenAlex IKEEMZ B MERFERSIFAHZZH 150 BIEX, &
WS, ZBRWANLS 100 FIEXLIt,

BHEBEXAITEARTFEFMERMUMRRNMBERM
WX, XBRE—RICX A UK ZIRET . H19, —REAEEM
PEARRFESNEXESTERBE W IR XM
FEARZSWLEATFNEHESR TICREMT. ZWE
R arXiv REFNZERER, RRFNEASIRAEDE DRE
R, MRARBRFRT T HINIREL, RIBSERE
D EEK.

ATEEEIREARAIT 100 BNTERAFEXEEH.

VAN
AT EgEN D
ATEEEHRAREH LS, BET XA FSE
T £RBIIRIIESS, RIS A TEEEX0ET,

| 1 20255 A TE#E
HI FREIRE :

EFXEREIESRE PATSTAT Global , XE2— M HEESHEFIE
(EPO) AMMNEGZEEEIRE, 1 EARIBEREICEIBNERY
HERNEEIETENER.

{¥F3 deep—translator TR . & ENIES|ZH Meta NLLB-200
MEEFNFEEENF T RAARIELAIMITES BRI EFEE
R ENERE, FRBEAES AR (NLP) A BRI TLE
B XA CERBREIEMITHRTR . REXRBIBELEIN
1B (POS) tmic. N\E¥&ik  JAEMAR <NUM> tRiCEHRETF

2

SATEEEXNENZEIERENRAL (regex) EERIR
BRHERNBXNERBEN A LEEETAXBITHPAR
BE—NEMTNZSSBEERARN, ERAANT ATEEEE
BRI REROKEEIE, HERERIMATEEEFE (4 Yamashita
% (2021) PAYIEE) #T TR, @I ET Word2Vec HIE
YIAIRFH#HIT T EEEFABERTopic EMERMEF
DeBERTA MR D LT T — LWL, ARAATIREIN
BRI

BRT BT RIS LS, E/ BEfREFD%E (PC) 1 B1FE
F92E (CPC) REZIRAI T 5 ATHEEEXNEF . BIALE
BEEB SN, BT regex W RMERNNAR (BERE
Pairolero kY% 2 (2023) F1 WIPO (2024) ), 4wl T
—MATEREEXABNERESE RENBEEREISH
RN AR S RADERAY, FIRT FRER 7 B = AR,

Epoch R & B 547
AT S8EFHZNE Epoch Al #HPE— 1 MIEEHbBE
ERERRBEXHA TEENSES IEE, LRX T

1. RERATRMWLEREEF, (BEF— DOCDB KM R EABHEESREREENDEAERT, BREAENES. ATHERREHTONN, SWRSCEEE WIRENITE) AXNESE.
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REBIZZEFICXSITRIEXESR, WMIEETIR. 5IRIRE.
TR ATEEESEKEMRAIIGHERNITEE XL
XEENEZENA TSR EBUETN A B ERR N BES
MR A B FHAEFTHAINEFE S, ATEER
RIS AR EBHERER LT, HMR AR
aeE, BENATIBRREETANERNAEFNEELH
HEZRAME D .

AT BESEEMREISXSTT EMA TS @M RTM o H
1B, RECTEIEEIRBIU T HEHTHRI:

1. BIEEBENT 2025 & 3 B HPEEAXEEEAR
BRIEX, REEXERE " ITEBE " BURESHE TR
REVEZE M AR IRYT I AN AT 75 1% R Y
2. FEFMEERNIEXFIERMNBERU N ENTE
FReEZR, BRIEEBAE BRavithR, [NEFRETZEAR
B S ERERERE.
3. FIE AR EREEXNIEX T H=ENEEA (20
BRUEF)HITLE, AN SENSIHITCR, U#E
BTERAESTHERANBEEEEBEXNHATERE
MRTTIEE .

4. WA EERNTTROETIREALEE, BE TS,

WERR A A

AT REBAMBELIESE, Epoch BIBE T8 T AMAEN 28
FIAR 2 RAAVRE, XERRERBNNIIGTESHS
Al 10 {i IXAFRTHIE L T HRAMRAINEZF S, Transformor
RRERRINE X BAER A, DU — 5 TS RIER.

| 1 20255 AT &E
HI FREIRE :

T ArikRIALER S S, HilIZkAT i) KB REMEH AR
RIBERBRMEARYD . FEREARE FHE . X LEER
ERNTERGNSEAEMEEMNCHNENIENTELRE
TR APRERR 3

WA BRIEE LR WENNEGESEN, BERE
B\ E (BIIRT) 4 SRIXBBA/ IR AT, BEFREAR
METREMASEATITE, MASTTENMSE#NENE
R#EmR, EFRARNELHARFTSERBARE.

EEEXERRIIGRARBE T M. BEBERT,
FRARARRBEEIZI B FAERNESG EEMERT,
BTN ENMRBIERE X TIISRFNEBNREE, &
Epoch Al (95 —pikE PEEIFRAGA,

AT EBERNUSEINE
ATERERNHEAT 2024 EEMATBESRRNOER
B, FRIREEEREEABNEE N TERL AT &
HRASINRY, ATRIEEERA TRERSNRAL, T
REREANARE,

GitHub

WEATEEEIE

GitHub SIE#EFM. MERMARBRMFARALE A ATEIN
EMNHR AR S E & B Gonzalez,Zimmerman,and
Nagappan (2020) #1 Dohmke, lansiti, and Richards(2023)
NEEIRBAHATEERRE, 23ERS AI/ML ERTA
TERERRA TR, U BT SEREVFIRE A E AR X

2. #R#& Compute Trends Across Three Eras of Machine Learning (Epoch, 2022 %), EEME AN 2015 E 9 B 1H.

3. IEMERETLDBMERS . MR Azure IBRTFAMIEERNFILIRE, BB Internet Archive Wayback Machine &,

4, FMENARRRERFREERRENZHNENSM ARG, R=FREEBERITHE, BEFIREMNAHBRENFHNH. NRTEREEZNE, WERREMNNME —— BAZTE B BIERESE
FRRE, BARTRSHNENERES . MRE=FPHREHEAE, REAESHUBNER T NMEMERRHHEE, MRS EROEHFEE (4 Nvidia A100 SXM4 40GB), NEMBAZE (W1
Nvidia A100) ,
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B2, & FES " REFES) " MATLERE ", GitHub &I
fki#i Python B9 PyTorch, TensorFlow, OpenAl, Transform-
ers. XGBoost. scikit-learn #l SciPy FERSRREH—ST 78
THIESE.

BA T EEED B MRETZIth IR X iy

AHATERELEE P i sth IR E (AR5 2 IR X i5g, DARRE
HEMEESFNRAMVE.STHEMBEES GitHub
ER#MESIRER P it S E—TMIE MRMBMEEE—F
NERTUE, BLATMENUESAZ—FRERRFNME
ENRAMERTE LS, EMET BB ERERITEEAES,
MEMBENREEMUENZIRAS., WRIBEMBA
EXEIRAFRTEN, REEARLEFREN, BLEHE
PIEAER CRPER AN EEEIRA.

28 =l ey i)

ATEREERER (2019 &) REMITESREE TIIEESH
MBEBRBRHINE DTN ESZIRIIMERHI, T8E
BHEF. REEMIRENMEAMARER T HRER:

TWESRE FAREERE TWESEMNPRRRER,

TTESRNEREERBEABAHIBERTT 7 RIE T ER0H
NEFERBFEE | B AR\ EL. RHBITEXE ST
BEAIREL, 40 H100 EIfZ 4IRS (2022 ££7), HEHER
A100 SXM4 80GB fE R B . RIMEHIEIZFE T EMNEE
IRIERZ (B1a0, SIAEBUER GCP, OpenAl {8 Azure),
T8 X4 R B BA P72 3R 7E

BAIZ R T EEBIREM DIZRRIAEEL, 20 BLOOM fEiEEER

| 1 20255 AT #E
HI FREIRE :

f9 Jean Zay BT B EXEFRA T, FAARRIRIEITE
MAN TR (Fre / TRE) MIHEE L.

ZIAREITE T 50 MER: 34 MTUIESEE (2018-24
). 8 MTWESER (2019-23 &), 4 MERIBEFER
(2020-23 F) M 4 MEARBRER (2011-22 F), HiEET
EE BN REEFImNRRE,




Bt%
BT BoRMERE

B_E: FRMERE

eS|

AT ERAEEUELENS: Andrew Shi (TAZ34ERL Midjourney 1
Pika MSMEIVEREA) AR Armin Hamrah (fasRARIE A T & 4E
R R B)4) FRYE L AITIAR .

AR E

FEARETH, ALSHERXEREE#T T IRE, FRIALLRE
ETEIRIRA TEERAHTS FENEE ERREME, 1B
M leaderboard, & 3 & # FE (4 Papers With Code #
RankedAGI ) M R/ABIEX  EE X EM ™ mA HHIRENLERE
ED I THRIRE & A BRSNS B AR ESIH,
ATPHLEREESBEEE 2025 F 2 ARENRDEH.
i, BATEEEMATMR, AIREREMIINELR, MM
B HRINRLHD .

1.ARC-AGI BRATIE#E: BX ARC-AGI MEIEERH
2025 & 2 H ARC-AGI i£X# OpenAl 5T B T A X
ARC-AGI FIE S5 R, BINIERX
2.Arena-Hard-Auto: Arena-Hard-Auto B £} & 3 B
2025 £ 2 A K LMSYS leaderboard. & 7 fi2 B *
Arena-Hard-Auto FIE Z(E R, BIIEFEX
3.Bench2Drive: 3k Bench2Drive RUEKIERE 2025 E
2 A Bench2Drive IEXE T ##H % Bench2Drive HIE%
B8, BHEIEREX,

4. ARFREAR: AXBARMNREEANLIERE
2025 F 2 BARHREAR leaderboard B T f#HX1H
RARERARNEZER, BHEERE.

| I 20255 AT &8E
I SRS

5.BigCodeBench: & % BigCodeBench f 1 #& BX B
2025 % 2 B BigCodeBench leaderboard, 8% 7 g & *
BigCodeBench ME 2R, 1BIEREE.

6.Chatbot Arena: &% Chatbot Aren FYEIEEXE 2025
£ 2 B Chatbot Arena Leaderboard, 2 7 fi##5 % Chatbot
Arena B Z(ER, BHIERX

7.FrontierMath: & > FrontierMath B9 #{ & X B
FrontierMath i 32 %1 OpenAl L $. B 7 B8 B *
FrontierMath fIE Z{F8., 1EFIIER MM BRE 5N
OpenAl #Y o3 REI R LE IR E IR, XL HIEXRE
YouTube {37, ZAWSRE T 2025 F 12 BIEHIZEE,
8.GAIA: B X GAA IR IEEN B 2025 & 2 A GAA
leaderboard , BT fi#H* GAA B (58, BHEIERX.
9.GPQA: Hx GPQA RIEIENRE 2025 F 2GPQA iEX
0 OpenAl {47 . & T HREX GPQA NEZER, 1BHIER
X,

10.GSM8K: B GSMBK HAEENE 2025 & 2 B
GSMS8K Papers With Code leaderboard, B T 2 & *
GSMBK MEZ{ER, BIIRRX .

N.HELMET: A3k HELMET (4B 34, MRt KIEER
EEY) (BB 2025 & 2 A HELMET iEX BT ##E
X HELMET MEZER, BHIRRE.

12.HLE: X HLE BI4ERE 2025 & 2 B HLE 832
THAX HLE NEZER, BITREEX,

13.HumanEval: 3% HumanEval BUEESRE 2025 &F 2

B#) HumanEval Papers With Code leaderboard, & 7 fi#
A% HumanEval NEZER, BMIEEX,
14.LRS2: Oxford-BBC Lip Reading Sentences
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15.2 (LRS2) MI#UIEENE 2025 4 2 A LRS2 Papers With
Code leaderboard, Z 7 fi#5 LRS2 MEZER, 1BIEIEEX
16.MATH: Fx MATH RUEHEERE 2025 & 2 B MATH
Papers With Code leaderboard 1 03-mini R &%,
ETHRAEX MATH NEZER, BITERX .
17.MixEval: Hx MixEval HIEIEENE 2025 & 2 A#Y
MixEval leaderboard , BT 25 % MixEval IEZ(ER,
BIENER

18.MLU: XF MLU BEIEERE 2025 & 2 B MMLU
Papers With Code leaderboard BT 28 % % F MLU
AER, EHRNE R,

19.MMLU-Pro: & 3% MMLU-Pro FI#EERE 2025 & 2
B MMLU-Pro leaderboard , &7 f#B % MMLU-Pro #J
BZER, BERX.

20.MMMU: F% MMMU HIEIEERE 2025 F 2 B
MMMU leaderboard, £ 7 85X MMMU HIEZEE,
BIIERX .

21.MTEB: BXEBEXARALLRERE (MTEB) HIEHEEL
B 2025 & 2 B MTEB leaderboard 2 7 g5 % MTEB
NEZER, BEITZRX ,

22.MVBench: % MVBench HIEENE 2025 & 2 B
MVBench leaderboard 7 fi#H%x MVBench HIE %5
R, IBFEIRRX .

23.PlanBench: A PlanBench BB 2025 & 2
B PlanBench paper, B T f#H * PlanBench HIE Z {5
B, BRIER

24.RE-Bench: RE-Bench WI¥(#EEXH 2025 & 2 B
RE- Bench paper. & T f#8X RE-Bench WEZER,
BIENE R,

25.RLBench: *F RLBench RUEIESRE 2025 & 2 A
89 RLBench Papers With Code leaderboard , 7 285

| 1 20255 A TE#E
HI FREIRE :

X RLBench IWEZ(ER,, BRIZR

26. tRRAX Ruler RIEIRENE 2025 5 2 A9 Ruler &
BE.BTEEX Ruer WESER, BIIEEREX,
27.SWE-bench: 3% SWE-bench fIEIEENE 2025 &
2 B#J SWE-benchleaderboard , Z 7 fi#H * SWE-
bench B ZER, ERIER

28.VAB: VisualAgentBench (VAB) ERIERIEENE 2025
% 2 B VAB leaderboard E T f#H* VAB HNEZ(F
B, 1BHIE ',

29VCR: H X VCR #) ¥{ & EX B 2025 F£ 2 B
VCRIleaderboard, £ Tf#E X% VCR MEZER, 1EMIE
R,

30.WildBench: % WildBench RIHBENE 2025 & 2
H WildBench leaderboard 27 fi#H % WildBench A&

ZER, BINEFREX.
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VR Hh SRR R R, BE. TUAKER, URFRE
AR TS B FNFREE.

AEEERT TRSHAMHNEE, RANBIBRIEEER
IMIF4R. SERSith T AR E PR TRAVIREE N T I IR AL R T IR
BIRM, Lightcast 1T T —RIDHT, BEERMLL MWD
WERSBAE A BENEME=SND HIEREITHER. X
EERALA A EZ BT

1.https://lightcast.io/open-skills
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HIERBERS LAITRARNIRUTRNSHhARMNAE
(JOLTS) InMH. #R#E JOLTS # Lightcast Z[BIAYLLER,
Lightcast HUBHIREINZS N TR REFENIH 99% U
F. REMERHBHERBEHIEN L (NEIEFHS L

#9 "Help Wanted "1Bh%) I RIBEKT.

EHEXMATEENER
RNTEERESATEREREENFERK, Lightcast FHEES
33,000 ZMPFBERIRBED KA, 1 U TR Lightcast f2ftHY
AT BBERBEIIR, MRBXREESR. EAREHR, N
THAEREDRMNATEEREE, MRBEESPRIX
LERRBEPAVER T, WM A A TEREIRML,

AT ERECHE, JREBMME: ethical Al, data sovereignty, Al

security, artifcial intelligence risk.

ATIEHE: agentic systems, Al/ML inference, AlOps (artifcial
intelligence for IT operations), Al personalization, Al testing,
applications of artifcial intelligence, artifcial general intelligence,
artifcial intelligence, artifcial intelligence development, Artifcial
Intelligence Markup Language (AIML), artifcial intelligence
systems, automated data cleaning, Azure Cognitive Services,
Baidu, cognitive automation, cognitive computing, computa—
tional intelligence, Cortana, Data Version Control (DVC), Edge
Intelligence, embedded Al, expert systems, explainable Al (XAl),
intelligent control, intelligent systems, interactive kiosk, IPSoft
Amelia, knowledge distillation, knowledge engineering, knowl—
edge- based confguration, knowledge—-based systems, knowl-
edge representation, multi-agent systems, neuro—symbolic Al,
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Open Neural Network Exchange (ONNX), OpenAl Gym, opera—
tionalizing Al, PineCone, Qdrant, reasoning systems, swarm
intelligence, synthetic data generation, Watson Conversation,
Watson Studio, Weka Weaviate.

B EE 3§ advanced driver—assistance systems, autonomous
cruise control systems, autonomous system, autonomous
vehicles, dynamic routing, guidance navigation and control
systems, light detection and ranging (LiDAR), object tracking,
OpenCV, path analysis, path fnding, remote sensing, scene
understanding, unmanned aerial systems (UAS).,,

AR A TEEE: Adobe Sensei, ChatGPT, CrewAl, DALL-E
image generator, generative adversarial networks, generative
Al agents, generative artifcial intelligence,Google Bard, image
inpainting, image super-resolution, LangGraph, large language
modeling, Microsoft Copilot, multimodal learning, multimodal
models, prompt engineering, retrieval- augmented generation,
Stable Difusion, text summarization, text to speech (TTS),
variational autoencoders (VAEs).

2§ >): AdaBoost (adaptive boosting), adversarial machine
learning, Apache MADIib, Apache Mahout, Apache SINGA,
Apache Spark, association rule learning, attention mecha-
nisms, AutoGen, automated machine learning, autonomic
computing, AWS SageMaker, Azure Machine Learning, bag—
ging techniques, Bayesian belief networks, Boltzmann Ma-
chine, boosting, Chi-Squared Automatic Interaction Detection
(CHAID), Classifcation and Regression Tree (CART), cluster
analysis, collaborative fltering, concept drift detection, confu—
sion matrix, cyber—physical systems, Dask (Software), data
classifcation, Dbscan, decision models, decision—tree learning,
dimensionality reduction, distributed machine learning, Dlib
(C++ library), embedded intelligence, ensemble methods, evo-
lutionary programming, expectation maximization algorithm,
feature engineering, feature extraction, feature learning, fea—
ture selection, federated learning, game Al, Gaussian process,
genetic algorithm, Google AutoML, Google Cloud ML Engine,
gradient boosting, gradient boosting machines (GBM), H20.ai,
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ai, hidden Markov model, hyperparameter optimization, incre—
mental learning, inference engine, k—-means clustering, kernel
methods, Kubefow, LIBSVM, loss functions, machine learning,
machine learning algorithms, machine learning methods, ma-
chine learning model monitoring and evaluation, machine
learning model training, Markov chain, matrix factorization,
meta learning, Microsoft Cognitive Toolkit (CNTK), MLfow,
MLOps (machine learning operations), mlpack (C++ library),
ModelOps, Naive Bayes Classifer, neural architecture com-
pression, neural architecture search (NAS), objective function,
Oracle Autonomous Database, Perceptron, Predictionio, pre—
dictive modeling, programmatic media buying, Pydata, Py-
Torch (machine learning library), PyTorch Lightning, Random
Forest Algorithm, recommender systems, reinforcement learn—
ing, Scikit-Learn (Python package), semi—uupervised learning,
soft computing, sorting algorithm, supervised learning, support
vector machines (SVM), t—-SNE (t-distributed Stochastic
Neighbor Embedding), test datasets, topological data analysis
(TDA), Torch (machine learning), training datasets, transfer
learning, transformer (machine learning model), unsupervised
learning, Vowpal Wabbit, Xgboost, Theano (software).

B & i& 5 & E: Al copywriting, Amazon Alexa, Amazon
Textract, ANTLR, Apache OpenNLP, BERT (NLP Model), chat—
bot, computational linguistics, conversational Al, DeepSpeech,
dialog systems, fastText, fuzzy logic, handwriting recognition,
Hugging Face (NLP framework), Hugging Face Transformers,
intelligent agent, intelligent virtual assistant, Kaldi, language
model, latent Dirichlet allocation, Lexalytics, machine transla—
tion, Microsoft LUIS, natural language generation (NLG), natu-
ral language processing (NLP), natural language programming,
natural language toolkits, natural language understanding
(NLU), natural language user interface, nearest neighbour
algorithm, Nuance Mix, optical character recognition (OCR),
screen reader, semantic analysis, semantic interpretation for
speech recognition, semantic kernel, semantic parsing,
semantic search, sentence transformers, sentiment analysis,
Seq2Seq, Shogun, small language model, speech recognition,
speech recognition software, speech synthesis, statistical lan—

guage
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statistical language acquisition, summarization methods, text
mining, text retrieval systems, text to speech (TTS), tokeniza—
tion, Vespa, voice assistant technology, voice interaction, voice

user interface, word embedding, Word2Vec models.

2 W 4&: Apache MXNet, artifcial neural networks, autoen—
coders, Cafe (framework), Cafe2, Chainer (Deep Learning
Framework), convolutional neural networks (CNN), Cudnn,
deep learning, deep learning methods, Deeplearning4j, deep
reinforcement learning (DRL), evolutionary acquisition of
neural topologies, Fast. Al, graph neural networks (GNNs),
Keras (neural network library), Long Short-Term Memory
(LSTM), neural ordinary diferential equations, OpenVINO, Pad-
dlePaddle, Pybrain, recurrent neural network (RNN), reinforce—
ment learning (RL), residual networks (ResNet),
sequence-to—sequence models (seq2seq), spiking neural net—

works, TensorFlow.

#l.83 A advanced robotics, bot framework, cognitive robotics,
meta-reinforcement learning, motion planning, Nvidia Jetson,
OpenAl Gym environments, reinforcement learning from
human feedback (RLHF), robot framework, robot operating
systems, robotic automation software, robotic liquid handling
systems, robotic programming, robotic systems, servomotor,

SLAM algorithms (Simultaneous Localization and Mapping).

1 5w & iR %l: 3D reconstruction, activity recognition,
computer vision, contextual image classifcation, Deck.gl, digi—
tal image processing, digital twin technology, eye tracking,
face detection, facial recognition, general-purpose computing
on graphics processing units, gesture recognition, image anal—
ysis, image captioning, image matching, image recognition,
image segmentation, image sensor, ImageNet, instance seg-
mentation, machine vision, MNIST, motion analysis, object

recognition, OmniPage, pose estimation, RealSense, thermal

imaging analysis.
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T IRLIRFABZINER, XELIEREM
g 10 22 RAMNERZLENTAZER AL, E
FRBREFERTERANEM, MeRERERTFaNS
FIREREIERY . #E3XFNH X ST AL AR WG RO (R AT AR 1A AT 1A
[EMEMBAARE RN MEREFEEADEN, WMERME
RS R, BRRGR TR AR BL, FIEHIERR
MEBEENNECSMESR, BREMBHOHRERERE, f3K
BEUHETANEER.
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ESEREZS
TR R T FIAREE BRAFINL  BithF | LEFIRS EFA IR
B SFENARIN . =E I FHEHN . R AR EBVE

S=OEE BE. R FERATERE 0F KD EE.
ENEREIL., ZR=. U&F BAF. AR . IIPH5E. 7%
B EOTF. A=A MEOK= BT T BRI M
PaIL{E . Froni . Brg X /ell. rdk. $E. mYIF . Inel. Imt.
TEHE MAAKEERKE. RE EENSAEARE.

XHE
DREAEMAN R FN P ERIREMIIAIREE.BR, N
IRAH 41,000 SMAERIIRELREE.

T BATEERED M T EEHFER: © ATEgE
TR "M " ATEERF "M XL, ATEEIEREEE
RRIRIT. TR, BREMLER AT ERRAMEFENTURAN
XHEEN, MALERRFTREERNZER. WENBRHS
ATERERAREMMABIAIR. BEAMAFIMEE LR HEE
REENARETR R, B EMEIFNERIES L BXRED
R ESAREESIR, BE A THEA R ATEREREEIE.
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P& 7LD RERAZEFIENHIITE ™ R ARS M
RO ANES, — MTURR—RA T REFHEN R
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PHFINRE, —EMRERANEIIAEBET "SHE "M " &
M BESIMER M RRBIRBNERINGE, TR SRIE
Pz FRPERNFRRIER FREM AR HREAN
MR R TCERHERT N BRI R A, BRAREED
MR D2 IEER, SR TIET H R AEEEESTE
FENER.

AT & T EsERL

RS REKERAVEL, 979 16,000 ZHMERU  XLEFRY
HAH I ETIHER ATERTIFFEASATERER
BE7T REBRUER N TR TE XK AIBI F B3E (BRMR
T): N2 TEM ATERER. HERNZXRMITEANMN
B LR,

ATEREAT

MRVRE RTEDAEFRBHRMN T ELPAIA TEBER
g, FEH/HEMMNAEAEEZETATEREIE, BAfM
BN AT EEAT .
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2. BREROATEEEREE
FRIESRARERMOATEERENRILIEREBEE, <N
R RO —FNRBERNEIRE T HE, ZHEERENSTE—
FRERDENATEERERNED MIE 50 BDUE.

g ERIERKEMRHATIEERIERERES GPT.ALE
B NFA T EHEERER.,

3 AIEEATER

ATEEAT AT HEAT EREERRER, £t
BERRATIEEATETEN, JR ERKERRNALE
BEAT BERUZER FRZAMEFER, EPEERA
RERRE JR EREERES CHENNG, FLROZEEER.

g MAAIERIERENAISEAT SEETNRS
5i#9 0.78%,

4. AL ERAZTEBAERRELLE R
NKRERRZRIRZAANGA—HHNEBEHENE. E/RT
BRHER, AL RNREEEERN RS ZNE DR
IMAERI Mt REY MRS RS I

AT EREBARRALREBRAXRLETE, EREEHTALRN
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ATBEATHRR MANATEEAT BERELELEZEA
TEEATEEREN TE-ERBABERNELZML. M
R DEME 12 T ANBEITFE.

g EXE, ATERATBEENTRMBENILFIEK
T 24.7%,

5. iKHEEFE

FEEE E 4 (SKILLS GENOME)

MFEEER (Bl ER. 17U %), REEFERBHEZEN &
BAHIER 50 MREENERIIR (O8) . XEREHENREE
2B TF-IDF EEMREN, ZEESRBIBLESESMR (W
Microsoft Word) 18 IN{E SRDIFTLRTEFBER FHER,
BIFESAR (A LERE) MENRKER LHIF . EZ1FE, 1§
2 ] LinkedIn’ s skills genome 1 Linkedin—World Bank
Methodology %A,

Blgn, = 1IFMIILET 2024 FERERAK, FEEMEAEITILH
REERREE, B/ TR TF-IDF HEFAYAT 10 TRREE,

RAERM TF-IDF:BEFR

Amazon Web Services (AWS) 1
Softwareas a Service (Saa$S) 2
Artifcialintelligence(Al) 3
Python (programminglanguage) 4
Go-to-marketstrategy B
Customer success 6
Large language models (LLM) 7
Salesforce.com 8
SQL 9
Generative Al 10
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AT EHERRESE

X—EmRENERAMN T EHERE —XAP A TSR

BERYSRRE :
WK ITET 2015 FMUK MRZAEIE
1T 3E) R B HRINAIRT A FAERIIIER
{5k (£ TF-IDF REISFAESMAAITERM M, BAIR
XL PRARR MR 50 FIREE. X 50 MPikEEHN
BT IZSEARRY " SRR ERA .
IR ZUERT A LB AE AR RETE FTIE LR AN
RIRBERFT S RILER].

SEAR (BRAL

R ALEERESERRIBALEEREESRILSH
BEREE, HENR AREAELFEPERATEERENE
. flg0, Tr2mixX—ERWAYAT 50 IR AERRIBEAIE MR
= REMRHIBIINBRRITE LR R TR R
BER AT T AL EReAEd, BoRX—NELRKE, A
TERERRBEE LM HRZERMEIT N 8% (BN 4/50).,

B AL EGEREESER

NTHEENRESERHITIER, FEITERERERS, H
BEE—MEXLEREE (MEIRTI9E) ARG, ERHIRW
MERT, WE-—TERSEREENATEERESERY
[31]: 5]z <8

B AR ERNATEEKEENSERN 15, BE
FEE—HESNRFR, ATEERENERMRILRE
R 1.5 15,

EIRLER

ATHITEELR, SR BR T ALSEKENENZER,
EMSEERPESMATEEREESRWFINSERZM, F
MERATEEEFAERESRW PHOFILSER,
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R EXBEXRN 2 EREER—HRUSP, ZEATERE
KEENTIBERE ERTFIIKFR 2 &,

EIREER: T
RERDEEETWAEN AT EEREESER, WETAM
BEENATERIREESERIIT TRNNITI S,

@R —TERHMEIENATERRERNZERN 2, B
IREEIZUHAE AR, ZEATEREREENTIEE
REEWFIKFHN 2 18,

BIKLER: RMEFIDE

BRI DA T ERERBEESEREHRT — T AA
TEEREZEXRNEERLER ATE TN EKFE
AR, FziEtnRERTHERE T NNERHR, MR
BERTERANEMSAILLER.

g —TERNTEATERKESERN 1.5, XEKE
ZEZUMAEEATERRENAEERMAEERZIEM
AFKFRY 1.5 &,

EIREE®: BHE7

BT GR F—TERNALERREZSERIZMHSHEER
BIRFEPKFHITIER, MADMES, FiiERERES AL
BRI ERFAI MEEREE NI E 2 BB MHILER.

6. A T EReMEH L HRR
RXRIEZEEATEEEAT R SRIEEH,

R E2RIEEMN, HEALERIERENATIEEAT
B, LR S EEBIS 30.5%,
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TAIBEAT TR

FEEREEERE World Bank Group— Linkedin " ${ZEUB(E#H &
B (Digital Data for Development) " & ff Il B (W
https://linkedindata.worldbank.org/ 1 Zhu % (2018) ) , iz
TRRERB VRS AMRPERINEA R0, & WERRR
WSEFTEMMEREFTACHET, KISHEE—RITRE  T R
B 2019 F#En .,

TR BIRAIF B EERAN T BRI BEBMIBHATEEA
T ALBEAT TRZIEENE "t", A ENEXER, B ENR
AFFRERL BOE, FEREATEERE/ MNSATE:E
TR G AL, AES B EZBMATIERAT #IETE
LI

Net Al Talent flows,

Net Al Talent Migrationg,, = omb -
o ember count,;

FRENE R ENBRAZIEALREB AL ABE
K PRZAABENEE, BIERSZAN-TEREZ—T
ExRVETRENIFR AR B, HTS T EREEIER
ST TII—HANE G0, 5 A EME, FRREd A ERExs
nE (NERFEERENENE) HRIE A BSFFRN R
RABGHTT T J3—AE, 2A/E3R1A 10,000, ELLL, 38R 2 REY
EMETEEZENSTE A BB AT RapER. BT8R T
ELEERRBIEARE, Bl IRA T &REE.

fierg: XENATIEERATFRESHMANMEELEZEL, 5
10,000 BRLAHE 1.07 BALEREATFRA.

8. AT EHe T IERYERLFEEY
Gk ER T RIATERERUAR MRS DRI, £ T AFEE
AATE IR AIEEH] BRI ARHRANITE AR A M—TER
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RS —PERU A TARREHATIC RS . PR A EEHREUE
FERYSE— BRI ANER L A EBRYAE IR,

fiBig: 7£EE, B 26.9% WATEEIRIMEMNRETZM
AR, URZE 13.3% HEIERIF R,

PRA T ERERAEETIR
ATERETRE

3D reconstruction, Al agents, Al productivity, Al strategy, algo—
rithm analysis, algorithm development, Amazon Bedrock,
Apache Spark ML, applied machine learning, artifcial intelli—
gence (Al), artifcial neural networks, association rules, audio
synthesis, autoencoders, automated clustering, automated
feature engineering, automated machine learning (AutoML),
automated reasoning, autoregressive models, Azure Al Studio,
Cafe, chatbot development, chatbots, classifcation, cognitive
computing, computational geometry, computational intelli—
gence, computational linguistics, concept drift adaptation,
conditional generation, conditional image generation, convolu—
tional neural networks (CNN), custom GPTSs, decision trees,
deep convolutional generative adversarial networks (DCGAN),
deep convolutional neural nNetworks (DCNN), deep learning,
deep neural networks (DNN), evolutionary algorithms, expert
systems, facial recognition, feature extraction, feature selec—
tion, fuzzy logic, generative adversarial imitation learning, gen—
erative adversarial networks (GANSs), generative Al, generative
design optimization, generative fow models, generative mod-
eling, generative neural networks, generative optimization,
generative pre—training, generative query networks (GQNs),
generative replay memory, generative synthesis, gesture rec—
ognition, Google Cloud AutoML, graph embeddings, graph
networks, hyperparameter optimization, hyperparameter
tuning, image generation, image inpainting, image processing,
image synthesis, image-to—image translation, information
extraction, intelligent agents, k—-means clustering, Keras,

knowledge discovery, knowledge representation and reason—
ing,
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LangChain, large language model operations (LLMOps), large
language models (LLM), machine learning, machine learning
algorithms, machine translation, Microsoft Azure Machine
Learning, MLOps, model compression, model interpretation,
model training, music generation,nNatural language genera—
tion, natural language processing (NLP), natural language un—
derstanding, neural network architecture design, neural net—
works, NLTK, object recognition, ontologies, OpenAl API,
OpenCV, parsing, pattern recognition, predictive modeling,
probabilistic generative models, probabilistic programming,
prompt fow, PyTorch, question answering, random forest,
RapidMiner, recommender systems, recurrent neural networks
(RNN), reinforcement learning, responsible Al, Scikit-Learn,
semantic technologies, semantic web, sentiment analysis,
speech recognition, Spring A\, statistical inference, style trans—
fer, StyleGAN, supervised learning, support vector machine
(SVM), synthetic data generation, TensorFlow, text analytics,
text classifcation, text generation, text mining, text—to—image
generation, Theano, time series forecasting, transformer
models, unsupervised learning, variational autoencoders
(VAESs), video generation, web mining, Weka, WordNet.

ATIERERS

Al Builder, Al prompting, Anthropic Claude, ChatGPT, DALL-E,
generative Al, Generative Al Studio, generative Al tools, gener—
ative art, GitHub Copilot, Google Bard, Google Gemini, GPT-3,
GPT-4, LLaMA, Microsoft Copilot, Microsoft Copilot Studio,
Midjourney, multimodal prompting, prompt engineering, Stable

Difusion.

st

STFIZULEGS Murat Erer 1 Carl Shan 7EHIEIXLE S EFFER
FEPTHEITIR, AR TEESBLRATEREHLR (OECD.AY)
Stanford Institute for Human—Centered Al #1 Centro Nacional
de Inteligencia Artificial, Cenia IS TEEIRIEMIRIBEN.
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Quid FIFBESHIAE KIESEEMEMEEERIIENRE
FNHREN, BRFSHEEPNERIE. EHAXE
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BEX (WEELE) . QuidiiE S RAIETFETER
&G, BREETEXHENENNEER. TaRNERED)
REFIFE 7 L PostgreSQLESIERERR Y, Quid RNA—RAATL
BHEEA NLP SRIERARMIBESEFRBIRN, (ERAFEERE
. R, SRS BIEREURR.

BER. BERRTEE

REZTEIRIRN 800 ZHFEIRLEMMMELSEM
TR3|, WEEASHERPHITER, BNTIEAEEMR
BRESIQSMIEES (WHRILFR. SEMEME) N
IR, AS)EEBAEHR—XR. Quid BEEMNEMHIEHIEE
AREXAHE, REFBDXENBLESEC( 2 BEILHE
&, I-—IRAEEANTETRERAEE®HT, MTE—THAR
EEFAMNME, RAIEAENETRERINE ., BB
RIE Quid IRFIBIXTIE, BB, A, QSIS REA
AR TTEIRETRER .

b=/
(AR E Capital IQ FCrunchbase JXLE/NF EIIEEIRE
FRBIMALR (FAE. L. BE. FEAFLEEE. =

) . REBFEEEMWARE. AW, AFER. BB
25/ NI E R ST R D ERRIN . A XKBLER]. BRI
RIZRASMINA, LR

| 1 20255 AT &E
HI FREIRE :

TEIRS BN, HIRFEURZAMATHRKER ., Quid B
INER AT Capital IQ B9ER#E, FIE3K B Crunchbase FEKIE
WINE Capital IQ RIFIRHIEIE R IXTXBEIRISE XFIH
RN EEMERNEE, Taeiie REAYIIE LIRS
SRR,

BERSH
REWATERFEQSTBURERE S HEARM M iR
BEROE., EEMXEF.Quid JIRBESEMEBX, REE
. BERR. BREBFNE / A% MRIFE DT RERE
RAE, Quid IRIFIEAEMIEXIXLE AT #HIT AT LLE,
MRBRERPHEE 7,000 RAE], Quid RIRBIESEE
%% 7,000 REEROASHTAIMM ARER: " ALE
BE "B "Al "B " ALERFS) "B " IREES,

Y-S

2014 FE 1 H1HZE 2024 F 12 B 31 HHEEHBRE
(FAZE.IPO . F M) IR IR A T BN EEFE I N E,
X A10%F (2014 F 1B 1H £ 2024 F12 B 31
H)BiE 8T 150 BETHEKA TEEEMNEFESNE)
HAERI T ERRALEETWNRIREUE (/R
R " HERATERE "ok " AR ATERE "3 " MR
XATEEE ") ZETA 10 F (2014 £ 1 8 1 HE 2024
12 B 31 B) FRE1BIE 150 HETHAE,

BnEHENX
MEBRE: WBRATAHFERAENREEZRELT
HEMRITHES (BRINEFRSS) . EAELEFIRSHNR
POBEEZDEERN(50% WATF) , AT BB IS IRG
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BWES) "B ERNEIEREZEHNMNEIKFE: The
State of Al in Early 2024: Gen Al Adoption Spikes and
Starts to Generate Value " 1 "The State of Al: How Orga-

nizations Are Rewiring to Capture Value ." ,

2024 FMBERELIRET 2 A 22 HE 3 A 5 AitfT, HIK
FNBe3RSE5EMLE, MINRTARMK, T, A3
MR, BRBEEWRIEH, ERIHED, ISIARTMBIIMIAR
ENFE—TSIREERRAT ALERE, 878 ARKINA
REDE—DERREPERERATEERA,
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2024 EME_RELXWET 7 B16 BE 7 B 31 B#E1T,
HIKEIRE 101 TERM 1491 (12 5&MWEE, WIRERT
FEBHX AT ASIHUE, BREER AT 42% MZTHE
R, AT ERANBE 5 (2B TIE,

NRABEERER, WERSITEEEXZIK GDP RTIHH
FTH04%

AT EEERLZRTZEE5HH/LRIBAENRE XLHES
&

The State of Al in 2023: Generative Al’ s Breakout Year
The State of Al in 2022—and a Half Decade in Review
The State of Al in 2021

The State of Al in 2020

Al Proves Its Worth, But Few Scale Impact (2019)

Al Adoption Advances, But Foundational Barriers Remain

(2018)




2025 A T & RE
M3 FlI SR

BHE: 25

5| FfEm

Brynjolfsson, E., Li, D., & Raymond, L. (2025). Generative Al at Work. The Quarterly Journal of Economics, qjae044. https://doi.
org/10.1093/qje/qjae044

Cui, Z. (Kevin), Demirer, M., Jafe, S., Musolf, L., Peng, S., & Salz, T. (2025). The Efects of Generative Al on High-Skilled Work: Evi-
dence From Three Field Experiments With Software Developers (SSRN Scholarly Paper 4945566). https://doi.org/10.2139/
ssr.4945566

Dell’Acqua, F., McFowland, E., Mollick, E. R., Lifshitz—Assaf, H., Kellogg, K., Rajendran, S., Krayer, L., Candelon, F., & Lakhani, K.
R. (2023). Navigating the Jagged Technological Frontier: Field Experimental Evidence of the Efects of Al on Knowledge Worker
Productivity and Quality. SSRN Electronic Journal. https://doi.org/10.2139/ssm.4573321

Handa, K., Tamkin, A., McCain, M., Huang, S., Durmus, E., Heck, S., Mueller, J., Hong, J., Ritchie, S., Belonax, T., Troy, K. K,
Amodei, D., Kaplan, J., Clark, J., & Ganguli, D. (2025). Which Economic Tasks Are Performed with Al? Evidence From Millions of
Claude Conversations (arXiv:2503.04761). arXiv. https://doi.org/10.48550/arXiv.2503.04761

Hofmann, M., Boysel, S., Nagle, F., Peng, S., & Xu, K. (2024). Generative Al and the Nature of Work (No. 11479). CESifo Working
Paper. https:/ /www.econstor.eu/bitstream/10419/308375/1/cesifol_wp11479.pdf

Jafe, S., Shah, N. P., Butler, J., Farach, A., Cambon, A., Hecht, B., Schwarz, M., & Teevan, J. (eEds.). (2024). Generative Al in Re—
al-World Workplaces: The Second Microsoft Report on Al and Productivity Research. Microsoft. https://www.microsoft.com/
en-us/research/wp-content/uploads/2024/07/Generative—Al-in—Real-World-Workplaces.pdf

Necula, S.-C., Fotache, D., & Rieder, E. (2024). Assessing the Impact of Artifcial Intelligence Tools on Employee Productivity:
Insights From a Comprehensive Survey Analysis. Electronics, 13(18), Article 18. https://doi.org/10.3390/electronics13183758

Toner—Rodgers, A. (2024). Artifcial Intelligence, Scientifc Discovery, and Product Innovation (arXiv:2412.17866). arXiv. https://doi.
0rg/10.48550/arXiv.2412.17866




Bt 3R

BEE: HPSEY

BOE: NESEF

ESNL
ATEEESESIELE Armin Hamrah EHES A TEEEE
RIS E S EABB SR T,

EEARE &
1.MedQA: B X MedQA ) ¥ #E 3k B 2025 F 2 A B
MedQA Papers With Code leaderboard, 8 7 2 B *

MedQA MEZER, B RX .

AT BRI EHRRBIEFEIEX ST
AT BE{ER Dimensions BIA TEEX B RINERA K
KNFRBPEHTTENRT 2024 EARFMNEMRIFE
(987,717 X4t SARNEB N XBEAHTIRE, RXLENTE
i IR E X —ERRHREINFRAE, BAHX
LRI R BINTIRET X588, MASHER T B Xz
RIBEFHHER, TEETXBIEIEEMREFREEF
FrarIBE S EE,

EGEHNZESA TS eEEHRNZE &I
AT EREEHFIA Semantic Scholar IR EAR (Google
Scholar) SR#EE 2023 £Z 2025 FARNFHHRE. ARG
g1 x 8 ARIE (4 “foundation models,” “microscopy,”

”

“electron microscopy,” “fuorescence microscopy,” “light
microscopy”) #TIE R, ERXLEAE RN LI ERANHE
B SN, EREREHITTEOE, TEEFEMEIAE X
— BRI, MBEAERESE LIIGEHRN. BIZNAT

EMAGIREE L, AN S EMEEARE, (IRE

| 1 20255 A TE#E
HI FREIRE :

DF 100 AT EER E#TEIIG, ERBES MES L
TG, WEHEF.

FDA #ERMATESEETIZS
FDA #t/ER A TEREESTIREEIERE FDA Wif , iZMiubgiR
R IF AT EREFINLER RS (AI/ML) NETIRE .

CIE A ENZER

AT EREE5ER PubMedCentral B API i) 2020 £ 1 B
1HZE 2024 F£12 B 31 HPBARRNEX - BERSIXE,
BRXBIEASRAIER. EFNCERM. DT RREX=
PMEIARX R ENOXE, ATEEERE—SRNTIETE
E, RNRBLHEAES U TABTHEXNXBEINXE: (a)
ATEEE; (o) fer2afm: (a) ATEEE, (b) B, c) ZD—
CIRa R EHIBRTRENAS . BN ENRRFEMNITEN
XEfE, EFT 2,916 MXE, A TEHECEREEF X
EREPIR KBRS T O,

AP| Eif]:

( “artifcial intelligence” [MeSH] OR “machine learning” [MeSH]
OR “deep learning” [All Fields] OR “Al” [All Fields] OR “ML” [All
Fields] OR “predictive analytics” [All Fields]) AND (( “ethics”
[MeSH] OR “ethical implications” [All Fields] OR “fair*” [All
Fields] OR “unfair*” [All Fields] OR “bias” [All Fields] OR “ac—
countability” [All Fielzds] OR “transparency” [All Fields] OR
“explainability” [All Fields] OR “privacy” [All Fields] OR “trust—
worthy Al” [All Fields]) OR ( “bioethics” [MeSH] OR “ELSI” [All

Fields] OR “autonomy”[All Fields] OR “equity”[All Fields] OR




Bt 3%

BEE: MPSEY

“equitab*” [All Fields] OR “justice” [All Fields] OR “benef-
cence” [All Fields] OR “non-malefcence” [All Fields] OR “inde-
pendent review” [All Fields] OR “oversight” [All Fields] OR
“racis*” [All Fields] OR “prejud*” [All Fields] OR “inequit*” [All
Fields] OR “community engagement” [All Fields] OR “misuse”
[All Fields] OR “dual use”[All Fields])) AND (“medicine”[MeSH]
OR “medical Al” [All Fields] OR “clinical decision support” [All
Fields] OR “health informatics”[All Fields]) AND (“2020/01/01”
[PubDate] : “2024/12/31”[PubDate]

R HER: 2/14/2025

HEMNIRAE:
Atb, LEFHCERNXE. ATERE, UEAFEHRZED—ME
TH5]5H (N= 2,916) ,

| 1 20255 AT #E
HI FREIRE :

AT EHEXE1F: “artifcial intelligence,” “ Al,” “algorithm,”

» o«

“ML,” “machine learning,” “deep learning,” predictive analyt—

ics.
oEZXiEIE: “medicine,” “medical,” “health,” “healthcare.”

oft I8 % B 18: “ethic*,” “faimess,” “bias,” “accountability,”

» o« »

“transparency,” “explainability,” “privacy,” “trustworthy Al,”

» o« » «

“bioethics,” “ELSI,” “autonomy,” “equit*,” “justice,” “benef-

cence,” "non- malefcence,” “independent review,  “over—

” .

sight,” “racism,” “inequit*,” community engagement, misuse,

dual use.




2025F AT &¢eE
e FlI IREIRES

BEE: HPSEY

5|AEm

Abramson, J., Adler, J., Dunger, J., Evans, R., Green, T., Pritzel, A., Ronneberger, O., Willmore, L., Ballard, A. J., Bambrick, J.,
Bodenstein, S. W., Evans, D. A., Hung, C.-C., O’ Neill, M., Reiman, D., Tunyasuvunakool, K., Wu, Z., ZegulytéA., Arvaniti, E., ...
Jumper, J. M. (2024). Accurate Structure Prediction of Biomolecular Interactions With AlphaFold 3. Nature, 630(8016), 493—500.
https://doi.org/10.1038/s41586-024-07487-w

Acharya, R., Abanin, D. A., Aghababaie-Beni, L., Aleiner, I., Andersen, T. |, Ansmann, M., Arute, F., Arya, K., Asfaw, A., Astrakhant—
sev, N., Atalaya, J., Babbush, R., Bacon, D., Ballard, B., Bardin, J. C., Bausch, J., Bengtsson, A., Bilmes, A., Blackwell, S., ... Google
Quantum Al and Collaborators. (2025). Quantum Error Correction Below the Surface Code Threshold. Nature, 638(8052), 920—26.
https://doi.org/10.1038/s41586—-024—-08449-y

Blankemeier, L., Cohen, J. P., Kumar, A, Veen, D. V., Gardezi, S. J. S., Paschali, M., Chen, Z., Delbrouck, J.-B., Reis, E., Truyts,

C., Bluethgen, C., Jensen, M. E. K., Ostmeier, S., Varma, M., Valanarasu, J. M. J., Fang, Z., Huo, Z., Nabulsi, Z., Ardila, D., ... Chaud-
hari, A. S. (2024). Merlin: A Vision Language Foundation Model for 3D Computed Tomography (arXiv:2406.06512). arXiv. https://-
doi.org/10.48550/arXiv.2406.06512

Bodnar, C., Bruinsma, W. P., Lucic, A., Stanley, M., Vaughan, A., Brandstetter, J., Garvan, P., Riechert, M., Weyn, J. A., Dong, H.,
Gupta, J. K., Thambiratnam, K., Archibald, A. T., Wu, C.—C., Heider, E., Welling, M., Turner, R. E., & Perdikaris, P. (2024). A Founda-
tion Model for the Earth System (arXiv:2405.13063). arXiv. https://doi.org/10.48550/arXiv.2405.13063

Burley, S. K., Berman, H. M., Kleywegt, G. J., Markley, J. L., Nakamura, H., & Velankar, S. (2017). Protein Data Bank (PDB): The
Single Global Macromolecular Structure Archive. Methods in Molecular Biology (Clifton, N.J.), 1607, 627—41. https://doi.
0rg/10.1007/978-1-4939-7000-1_26

Callahan, A., McElfresh, D., Banda, J. M., Bunney, G., Char, D., Chen, J., Corbin, C. K., Dash, D., Downing, N. L., Jain, S. S,

Kotecha, N., Masterson, J., Mello, M. M., Morse, K., Nallan, S., Pandya, A., Revri, A., Sharma, A., Sharp, C., ... Shah, N. H. (2024).
Standing on FURM Ground: A Framework for Evaluating Fair, Useful, and Reliable Al Models in Health Care Systems. NEJM Cata-
lyst, 5(10), CAT.24.0131. https://doi.org/10.1056/CAT.24.0131

Campanella, G, Chen, S., Verma, R., Zeng, J., Stock, A., Croken, M., Veremis, B., Elmas, A., Huang, K., Kwan, R., Houldsworth, J.,
Schoenfeld, A. J., & Vanderbilt, C. (2024). A Clinical Benchmark of Public Self-Supervised Pathology Foundation Models (arX-
iv:2407.06508). arXiv. https://doi.org/10.48550/arXiv.2407.06508

Carrillo-Perez, F., Pizurica, M., Zheng, Y., Nandi, T. N., Madduri, R., Shen, J., & Gevaert, O. (2023). RNA-to—-Image Multi- cancer
Synthesis Using Cascaded Difusion Models. bioRxiv: The Preprint Server for Biology, 2023.01.13.523899. https://doi.
0rg/10.1101/2023.01.13.523899




2025 A T&RE
M3 FlI SR

BEE: HPSEY

Chambon, P., Bluethgen, C., Delbrouck, J.-B., Sluijs, R. V. der, Potacin, M., Chaves, J. M. Z., Abraham, T. M., Purohit, S., Langlotz, C.
P., & Chaudhari, A. (2022). RoentGen: Vision-Language Foundation Model for Chest X-ray Generation (arXiv:2211.12737). arXiv.
https://doi.org/10.48550/arXiv.2211.12737

Chambon, P., Delbrouck, J.-B., Sounack, T., Huang, S.-C., Chen, Z., Varma, M., Truong, S. Q., Chuong, C. T., & Langlotz, C.
P. (2024). CheXpert Plus: Augmenting a Large Chest X-ray Dataset With Text Radiology Reports, Patient Demographics and Ad-
ditional Image Formats (arXiv:2405.19538). arXiv. https://doi.org/10.48550/arXiv.2405.19538

Chen, R. J,, Chen, C,, Li, Y., Chen, T. Y., Trister, A. D., Krishnan, R. G., & Mahmood, F. (2022). Scaling Vision Transformers to
Gigapixel Images via Hierarchical Self-Supervised Leaming (arXiv:2206.02647). arXiv. https://doi.org/10.48550/arXiv.2206.02647

Chen, Z., Varma, M., Xu, J., Paschali, M., Veen, D. V., Johnston, A., Youssef, A., Blankemeier, L., Bluethgen, C., Altmayer, S., Vala—
narasu, J. M. J., Muneer, M. S. E., Reis, E. P., Cohen, J. P., Olsen, C., Abraham, T. M., Tsai, E. B., Beaulieu, C. F., Jitsev, J., ... Lan—
glotz, C. P. (2024). A Vision-Language Foundation Model to Enhance Efciency of Chest X-ray Interpretation
(arXiv:2401.12208). arXiv. https://doi.org/10.48550/arXiv.2401.12208

Christensen, M., Vukadinovic, M., Yuan, N., & Ouyang, D. (2024). Vision—Language Foundation Model for Echocardiogram Inter—
pretation. Nature Medicine, 30(5), 1481—88. https://doi.org/10.1038/541591-024-02959—y

Clark, K., Vendt, B., Smith, K., Freymann, J., Kirby, J., Koppel, P., Moore, S., Phillips, S., Maftt, D., Pringle, M., Tarbox, L., & Prior,
F. (2013). The Cancer Imaging Archive (TCIA): Maintaining and Operating a Public Information Repository. Journal of Digital Imag—
ing, 26(6), 1045—57. https://doi.org/10.1007/s10278-013-9622-7

Ding, S., Li, J., Wang, J., Ying, S., & Shi, J. (2023). Multi-scale Efcient Graph-Transformer for Whole Slide Image Classifcation
(arXiv:2305.15773). arXiv. https://doi.org/10.48550/arXiv.2305.15773

Ding, T., Wagner, S. J., Song, A. H., Chen, R. J., Lu, M. Y., Zhang, A., Vaidya, A. J., Jaume, G., Shaban, M., Kim, A., Williamson, D.
F. K., Chen, B., Almagro-Perez, C., Doucet, P., Sahai, S., Chen, C., Komura, D., Kawabe, A., Ishikawa, S., ... Mahmood, F. (2024).
Multimodal Whole Slide Foundation Model for Pathology(arXiv:2411.19666). arXiv. https://doi.org/10.48550/arXiv.2411.19666

Goh, E., Gallo, R., Hom, J., Strong, E., Weng, Y., Kerman, H., Cool, J. A., Kanjee, Z., Parsons, A. S., Ahuja, N., Horvitz, E., Yang, D.,
Milstein, A., Olson, A. P. J., Rodman, A., & Chen, J. H. (2024). Large Language Model Infuence on Diagnostic Reasoning: A Ran-
domized Clinical Trial. JAMA Network Open, 7(10), 2440969. https://doi.org/10.1001/jamanetworkopen.2024.40969

Goh, E., Gallo, R. J., Strong, E., Weng, Y., Kerman, H., Freed, J. A., Cool, J. A., Kanjee, Z., Lane, K. P., Parsons, A. S., Ahuja, N., Hor—
vitz, E., Yang, D., Milstein, A., Olson, A. P. J., Hom, J., Chen, J. H., & Rodman, A. (2025). GPT-4 Assistance for Improvement of
Physician Performance on Patient Care Tasks: A Randomized Controlled Trial. Nature Mediicine, 1—6. https://doi.org/10.1038/
s41591-024-03456-y




2025 A T&RE
e FlI SR

BEE: HPSEY

Gruver, N., Sriram, A., Madotto, A., Wilson, A. G., Zitnick, C. L., & Ulissi, Z. (2024). Fine-Tuned Language Models Generate Stable
Inorganic Materials as Text (arXiv:2402.04379). arXiv. https://doi.org/10.48550/arXiv.2402.04379

Guevara, M., Chen, S., Thomas, S., Chaunzwa, T. L., Franco, I., Kann, B. H., Moningi, S., Qian, J. M., Goldstein, M., Harper, S., Aerts,
H. J. W. L., Catalano, P. J., Savova, G. K., Mak, R. H., & Bitterman, D. S. (2024). Large Language Modegls to Identify Social Determi—
nants of Health in Electronic Health Records. Npj Digital Medicine, 7(1), 1—14. https://doi.org/10.1038/s41746-023- 00970-0

Guo, Z., Zhao, W., Wang, S., & Yu, L. (2023). HIGT: Hierarchical Interaction Graph-Transformer for Whole Slide Image Analysis
(arXiv:2309.07400). arXiv. https://doi.org/10.48550/arXiv.2309.07400

Haberle, T., Cleveland, C., Snow, G. L., Barber, C., Stookey, N., Thornock, C., Younger, L., Mullahkhel, B., & Ize-Ludlow, D. (2024).
The Impact of Nuance DAX Ambient Listening Al Documentation: A Cohort Study. Journal of the American Medical Informatics As—
sociation, 31(4), 975—79. https://doi.org/10.1093/jamia/ocae022

Hashmi, A. U. R., Almakky, I., Qazi, M. A., Sanjeev, S., Papineni, V. R., Jagdish, J., & Yaqub, M. (2024). XReal: Realistic Anatomy and
Pathology-Aware X-ray Generation via Controllable Difusion Model (arXiv:2403.09240). arXiv. https://doi.org/10.48550/ arX-
iv.2403.09240

Hayes, T., Rao, R., Akin, H., Sofroniew, N. J., Oktay, D., Lin, Z., Verkuil, R., Tran, V. Q., Deaton, J., Wiggert, M., Badkundri, R.,
Shafkat, I., Gong, J., Derry, A., Molina, R. S., Thomas, N., Khan, Y. A, Mishra, C., Kim, C,, ... Rives, A. (2024). Simulating 500 Million
Years of Evolution With a Language Model (p. 2024.07.01.600583). bioRxiv. https://doi.org/10.1101/2024.07.01.600583

Hellert, T., Montenegro, J., & Pollastro, A. (2024). PhysBERT: A Text Embedding Model for Physics Scientifc Literature
(arXiv:2408.09574). arXiv. https://doi.org/10.48550/arXiv.2408.09574

Hornick, T., Mao, C., Koynov, A., Yawman, P., Thool, P., Salish, K., Giles, M., Nagapudi, K., & Zhang, S. (2024). In Silico Formulation
Optimization and Particle Engineering of Pharmaceutical Products Using a Generative Artifcial Intelligence Structure Synthesis
Method. Nature Communications, 15(1), 9622. https://doi.org/10.1038/s41467-024-54011-9

Istasy, P., Lee, W. S,, lansavichene, A., Upshur, R., Gyawali, B., Burkell, J., Sadikovic, B., Lazo-Langner, A., & Chin-Yee, B. (2022).
The Impact of Artifcial Intelligence on Health Equity in Oncology: Scoping Review. Journal of Medical Internet Research, 24(11),
€39748. https://doi.org/10.2196/39748

Jiang, J. X, Qi, K., Bai, G., & Schulman, K. (2023). Pre—pandemic Assessment: A Decade of Progress in Electronic Health Record
Adoption Among U.S. Hospitals. Health Afairs Scholar, 1(5), gxad056. https://doi.org/10.1093/haschl/gxad056

Jin, D., Pan, E., Oufattole, N., Weng, W.-H., Fang, H., & Szolovits, P. (2020). What Disease Does This Patient Have? A Large— Scale
Open Domain Question Answering Dataset From Medical Exams (arXiv:2009.13081). arXiv. https://doi.org/10.48550/ arX-
iv.2009.13081




2025 A T&RE
M3 FlI SR

BEE: HPSEY

Johnson, A. E. W., Pollard, T. J., Berkowitz, S. J., Greenbaum, N. R., Lungren, M. P., Deng, C., Mark, R. G., & Horng, S. (2019). MIM-
IC-CXR, a De-identifed Publicly Available Database of Chest Radiographs With Free-Text Reports. Scientifc Data, 6(1), 317.
https://doi.org/10.1038/s41597-019-0322-0

Kochkov, D., Yuval, J., Langmore, I., Norgaard, P., Smith, J., Mooers, G., Kwer, M., Lottes, J., Rasp, S., Dben, P., Hatfeld, S.,
Battaglia, P., Sanchez—Gonzalez, A., Willson, M., Brenner, M. P., & Hoyer, S. (2024). Neural General Circulation Models for Weather
and Climate. Nature, 632(8027), 1060—66. https://doi.org/10.1038/s41586-024-07744-ya

Kudiabor, H. (2024). Virtual Lab Pow—ered by ‘Al Scientists’ Super-Charges Biomedical Research. Nature,
636(8043), 532—33. https://-doi.org/10.1038/d41586-024-01684-3

Kumar, A., Kriz, A., Havaei, M., & Arbel, T. (2025). PRISM: High-Resolution & Precise Counterfactual Medical Image Generation
Using Language-Guided Stable Difusion (arXiv:2503.00196). arXiv. https://doi.org/10.48550/arXiv.2503.00196

Lu, M. Y., Chen, B., Williamson, D. F. K., Chen, R. J., Zhao, M., Chow, A. K., lkemura, K., Kim, A., Pouli, D., Patel, A., Soliman, A.,
Chen, C., Ding, T., Wang, J. J., Gerber, G,, Liang, I., Le, L. P., Parwani, A. V., Weishaupt, L. L., & Mahmood, F. (2024). A Multimodal
Generative Al Copilot for Human Pathology. Nature, 634(8033), 466—73. https://doi.org/10.1038/s41586-024-07618-3

Lutsker, G., Sapir, G., Shilo, S., Merino, J., Godneva, A., Greenfeld, J. R., Samocha-Bonet, D., Dhir, R., Gude, F., Mannor, S., Meirom,
E., Chechik, G., Rossman, H., & Segal, E. (2025). From Glucose Patterns to Health Outcomes: A Generalizable Foundation Model
for Continuous Glucose Monitor Data Analysis (arXiv:2408.11876). arXiv. https://doi.org/10.48550/arXiv.2408.11876

Ma, J., He, Y., Li, F., Han, L., You, C., & Wang, B. (2024). Segment Anything in Medical Images. Nature Communications, 15(1), 654.
https://doi.org/10.1038/s41467-024-44824-7

Ma, S. P., Liang, A. S., Shah, S. J., Smith, M., Jeong, Y., Devon-Sand, A., Crowell, T., Delahaie, C., Hsia, C., Lin, S., Shanafelt, T.,
Pfefer, M. A., Sharp, C., & Garcia, P. (2025). Ambient Artifcial Intelligence Scribes: Utilization and Impact on Documentation Time.
Journal of the American Mediical Informatics Association, 32(2), 381—85. https://doi.org/10.1093/jamia/ocae304

Madani, A., Krause, B., Greene, E. R., Subramanian, S., Mohr, B. P., Holton, J. M., Olmos, J. L., Xiong, C., Sun, Z. Z., Socher, R,
Fraser, J. S., & Naik, N. (2023). Large Language Models Generate Functional Protein Sequences Across Diverse Families. Nature
Biotechnology, 41(8), 1099—1106. https://doi.org/10.1038/s41587-022-01618-2

Maier—Hein, L., Eisenmann, M., Reinke, A., Onogur, S., Stankovic, M., Scholz, P., Arbel, T., Bogunovic, H., Bradley, A. P., Carass, A,
Feldmann, C., Frangi, A. F., Full, P. M., van Ginneken, B., Hanbury, A., Honauer, K., Kozubek, M., Landman, B. A., Marz, K., ...

Kopp-Schneider, A. (2018). Why Rankings of Biomedical Image Analysis Competitions Should Be Interpreted With Care. Nature
Communications, 9(1), 5217. https://doi.org/10.1038/s41467-018-07619-7




2025 A T&RE
e FlI SR

BEE: MPSEY

Mei, X., Liu, Z., Robson, P. M., Marinelli, B., Huang, M., Doshi, A., Jacobi, A., Cao, C., Link, K. E., Yang, T., Wang, Y., Greenspan, H.,
Deyer, T., Fayad, Z. A, & Yang, Y. (2022). RadlmageNet: An Open Radiologic Deep Learning Research Dataset for Efective Trans—
fer Learning. Radliology: Artifcial Intelligence, 4(5), €210315. https://doi.org/10.1148/ryai.210315

Narayanan, S., Braza, J. D., Grifths, R.—R., Ponnapati, M., Bou, A., Laurent, J., Kabeli, O., Wellawatte, G., Cox, S., Rodriques, S. G., &
White, A. D. (2024). Aviary: Training Language Agents on Challenging Scientifc Tasks (arXiv:2412.21154). arXiv. https://doi.
org/10.48550/arXiv.2412.21154

Nori, H., Lee, Y. T., Zhang, S., Carignan, D., Edgar, R., Fusi, N., King, N., Larson, J., Li, Y., Liu, W., Luo, R., McKinney, S. M., Ness, R.
0., Poon, H., Qin, T., Usuyama, N., White, C., & Horvitz, E. (2023). Can Generalist Foundation Models Outcompete Special— Pur—
pose Tuning? Case Study in Medicine (arXiv:2311.16452). arXiv. https://doi.org/10.48550/arXiv.2311.16452

Nori, H., Usuyama, N., King, N., McKinney, S. M., Fernandes, X., Zhang, S., & Horvitz, E. (2024). From Medprompt to oT:
Exploration of Run-Time Strate-gies for Medical Challenge Problems and Beyond (arXiv:2411.03590). arXiv. https://
doi.org/10.48550/ arXiv.2411.03590

Pokharel, S., Pratyush, P., Heinzinger, M., Newman, R. H., & Kc, D. B. (2022). Improving Protein Succinylation Sites Prediction Using
Embeddings From Protein Language Model. Scientifc Reports, 12(1), 16933. https://doi.org/10.1038/s41598-022-21366-2

Price, |., Sanchez—Gonzalez, A., Alet, F., Andersson, T. R., El-Kadi, A., Masters, D., Ewalds, T., Stott, J., Mohamed, S., Battaglia, P.,
Lam, R., & Willson, M. (2025). Probabilistic Weather Forecasting With Machine Learning. Nature, 637(8044), 84—90. https://-
doi.org/10.1038/s41586-024-08252-9

Qian, Z., Callender, T., Cebere, B., Janes, S. M., Navani, N., & van der Schaar, M. (2024). Synthetic Data for Privacy—Preserving
Clinical Risk Prediction. Scientifc Reports, 14(1), 25676. https://doi.org/10.1038/s41598-024-72894-y

Qiu, J., Wu, J., Wei, H., Shi, P., Zhang, M., Sun, Y., Li, L., Liu, H., Liu, H., Hou, S., Zhao, Y., Shi, X., Xian, J., Qu, X., Zhu, S., Pan,
L.,Chen, X., Zhang, X., Jiang, S., ... Yuan, W. (2024). Development and Validation of a Multimodal Multitask Vision Foundation
Model for Generalist Ophthalmic Artifcial Intelligence. NEJM A, 1(12), Aloa2300221. https://doi.org/10.1056/Aloa2300221

Quer, G., & Topol, E. J. (2024). The Potential for Large Language Models to Transform Cardiovascular Medicine. The Lancet Digi-
tal Health, 6(10), €767—71. https://doi.org/10.1016/S2589-7500(24)00151-1

Rashidi, H. H., Albahra, S., Rubin, B. P., & Hu, B. (2024). A Novel and Fully Automated Platform for Synthetic Tabular Data Genera—
tion and Validation. Scientifc Reports, 14(1), 23312. https://doi.org/10.1038/s41598-024-73608-0

Shah, S. J., Devon-Sand, A., Ma, S. P., Jeong, Y., Crowell, T., Smith, M., Liang, A. S., Delahaie, C., Hsia, C., Shanafelt, T., Pfefer, M.
A., Sharp, C., Lin, S., & Garcia, P. (2025). Ambient Artifcial Intelligence Scribes: Physician Burnout and Perspectives on Usability
and Documentation Burden. Journal of the American Medical Informatics Association, 32(2), 375—80. https://doi.org/10.1093/

jamia/ocae295




2025 A T&RE
e FlI SR

BEE: HPSEY

Shapson-Coe, A., Januszewski, M., Berger, D. R., Pope, A., Wu, Y., Blakely, T., Schalek, R. L., Li, P. H., Wang, S., Maitin—Shepard,
J., Karlupia, N., Dorkenwald, S., Sjostedt, E., Leavitt, L., Lee, D., Troidl, J., Collman, F., Bailey, L., Fitzmaurice, A,, ... Lichtman,

J. W. (2024). A Petavoxel Fragment of Human Cerebral Cortex Reconstructed at Nanoscale Resolution. Science, 384(6696),
eadk4858. https://doi.org/10.1126/science.adk4858

Sheller, M. J., Edwards, B., Reina, G. A., Martin, J., Pati, S., Kotrotsou, A., Milchenko, M., Xu, W., Marcus, D., Colen, R. R., & Bakas, S.
(2020). Federated Learning in Medicine: Facilitating Multi—institutional Collaborations Without Sharing Patient Data. Scientifc
Reports, 10(1), 12598. https://doi.org/10.1038/s41598-020-69250-1

Shi, J., Tang, L., Gao, Z., Li, Y., Wang, C., Gong, T., Li, C., & Fu, H. (2023). MG-Trans: Multi-scale Graph Transformer With Infor—
mation Bottleneck for Whole Slide Image Classifcation. /[EEE Transactions on Medical Imaging, 42(12), 3871—83. https://-
doi.org/10.1109/TMI.2023.3313252

Snel, B., Lehmann, G., Bork, P., & Huynen, M. A. (2000). STRING: A Web-Server to Retrieve and Display the Repeatedly
Occurring Neighbourhood of a Gene. Nucleic Acids Research, 28(18), 3442—44. https://-doi.org/10.1093/
nar/28.18.3442

Snowdon, J. L., Scheufele, E. L., Pritts, J., Le, P.-T., Mensah, G. A., Zhang, X., & Dankwa—Mullan, I. (2023). Evaluating Social
Determinants of Health Variables in Advanced Analytic and Artifcial Intelligence Models for Cardiovascular Disease Risk and
Outcomes: A Targeted Review. Ethnicity & Disease, 33(1), 33—43. https://doi.org/10.18865/1704

Stade, E. C., Stirman, S. W., Ungar, L. H., Boland, C. L., Schwartz, H. A., Yaden, D. B., Sedoc, J., DeRubeis, R. J., Willer, R., &
Eichstaedt, J. C. (2024). Large Language Models Could Change the Future of Behavioral Healthcare: A Proposal for Respon-
sible Development and Evaluation. Npj Mental Health Research, 3(1), 1—12. https://doi.org/10.1038/s44184-024-00056-z

Sudlow, C., Gallacher, J., Allen, N., Beral, V., Burton, P., Danesh, J., Downey, P., Elliott, P., Green, J., Landray, M., Liu, B., Mat-
thews, P., Ong, G., Pell, J., Silman, A., Young, A., Sprosen, T., Peakman, T., & Collins, R. (2015). UK Biobank: An Open Access
Resource for Identifying the Causes of a Wide Range of Complex Diseases of Middle and Old Age. PLoS Medicine, 12(3),
€1001779. https://doi.org/10.1371/journal.pmed.1001779

Tierney, A. A., Gayre, G., Hoberman, B., Mattern, B., Ballesca, M., Kipnis, P., Liu, V., & Lee, K. (2024). Ambient Artifcial Intelli-
gence Scribes to Alleviate the Burden of Clinical Documentation. NEJM Catalyst, 5(3), CAT.23.0404. https://doi.org/10.1056/
CAT.23.0404

Varadi, M., Anyango, S., Deshpande, M., Nair, S., Natassia, C., Yordanova, G., Yuan, D., Stroe, O., Wood, G., Laydon, A,, Zidek,
A., Green, T., Tunyasuvunakool, K., Petersen, S., Jumper, J., Clancy, E., Green, R., Vora, A., Lutf, M., ... Velankar, S. (2022).

AlphaFold Protein Structure Database: Massively Expanding the Structural Coverage of Protein—-Sequence Space With
High—Accuracy Models. Nucleic Acids Research, 50(D1), D439—44. https://doi.org/10.1093/nar/gkab1061




2025 A T&RE
e FlI SR

BEE: HPSEY

Veitch, D. P., Weiner, M. W., Aisen, P. S., Beckett, L. A., Cairns, N. J., Green, R. C., Harvey, D., Jack, C. R., Jagust, W., Morris,
J. C., Petersen, R. C., Saykin, A. J., Shaw, L. M., Toga, A. W., Trojanowski, J. Q., & Alzheimer’ s Disease Neuroimaging Initia—
tive. (2019). Understanding Disease Progression and Improving Alzheimer’ s Disease Clinical Trials: Recent Highlights From
the Alzheimer’ s Disease Neuroimaging Initiative. Alzheimer’ s & Dementia: The Journal of the Alzheimer’ s Association, 15(1),
106—52. https://doi. org/10.1016/].jalz.2018.08.005

Vorontsov, E., Bozkurt, A., Casson, A., Shaikovski, G., Zelechowski, M., Severson, K., Zimmermann, E., Hall, J., Tenenholtz, N.,
Fusi, N., Yang, E., Mathieu, P., van Eck, A., Lee, D., Viret, J., Robert, E., Wang, Y. K., Kunz, J. D., Lee, M. C. H., ... Fuchs, T. J.
(2024). A Foundation Model for Clinical-Grade Computational Pathology and Rare Cancers Detection. Nature Medicine, 30
(10), 2924—35. https://doi.org/10.1038/s41591-024-03141-0

Wang, R., Fang, X., Lu, Y., & Wang, S. (2004). The PDBbind Database: Collection of Binding Afnities for Protein—Ligand
Complexes With Known Three-Dimensional Structures. Journal of Medicinal Chemistry, 47(12), 2977—80. https://-
doi.org/10.1021/jm030580I

Wang, X., Liu, S., Tsaris, A., Choi, J.=Y., Aji, A., Fan, M., Zhang, W., Yin, J., Ashfaqg, M., Lu, D., & Balaprakash, P. (2024).
ORBIT: Oak Ridge Base Foundation Model for Earth System Predictability (arXiv:2404.14712). arXiv. https://-
doi.org/10.48550/arXiv.2404.14712

Wang, X., Yang, S., Zhang, J., Wang, M., Zhang, J., Yang, W., Huang, J., & Han, X. (2022a). Transformer-Based Unsuper—
vised Contrastive Learning for Histopathological Image Classifcation. Medical Image Analysis, 81, 102559. https://-
doi.org/10.1016/j. media.2022.102559

Wang, X., Yang, S., Zhang, J., Wang, M., Zhang, J., Yang, W., Huang, J., & Han, X. (2022b). Transformer-Based Unsupervised
Contrastive Learning for Histopathological Image Classifcation. Medical Image Analysis, 81, 102559. https://doi.org/10.1016/j.
media.2022.102559

Wang, X., Zhao, J., Marostica, E., Yuan, W., Jin, J., Zhang, J., Li, R., Tang, H., Wang, K., Li, Y., Wang, F., Peng, Y., Zhu, J.,
Zhang, J., Jackson, C. R., Zhang, J., Dillon, D., Lin, N. U., Sholl, L., ... Yu, K.=H. (2024). A Pathology Foundation Model for
Cancer Diagnosis and Prognosis Prediction. Nature, 634(8035), 970—78. https://doi.org/10.1038/s41586-024-07894-z

Wang, Y., He, J., Du, Y., Chen, X,, Li, J. C., Liu, L.—P., Xu, X., & Hassoun, S. (2025). Large Language Model Is Secretly a Pro—-
tein Sequence Optimizer (arXiv:2501.09274). arXiv. https://doi.org/10.48550/arXiv.2501.09274

Xiang, J., Wang, X., Zhang, X., Xi, Y., Eweje, F., Chen, Y., Li, Y., Bergstrom, C., Gopaulchan, M., Kim, T., Yu, K.—-H., Willens, S,
Olguin, F. M., Nirschl, J. J., Neal, J., Diehn, M., Yang, S., & Li, R. (2025). A Vision—Language Foundation Model for Precision
Oncology. Nature, 638(8051), 769—78. https://doi.org/10.1038/s41586-024-08378-w

Xie, Y., Wu, J., Tu, H., Yang, S., Zhao, B., Zong, Y., Jin, Q., Xie, C., & Zhou, Y. (2024). A Preliminary Study of o1 in Medicine:
Are We Closer to an Al Doctor? (arXiv:2409.15277). arXiv. https://doi.org/10.48550/arXiv.2409.15277




2025 A T & fE
e FII SR

BEE: MPSEY

Xu, H., Usuyama, N., Bagga, J., Zhang, S., Rao, R., Naumann, T., Wong, C., Gero, Z., GonZez, J., Gu, Y., Xu, Y., Wei, M.,
Wang, W., Ma, S., Wei, F., Yang, J., Li, C., Gao, J., Rosemon, J., ... Poon, H. (2024). A Whole-Slide Foundation Model for
Digital Pathology From Real-World Data. Nature, 630(8015), 181—88. https://doi.org/10.1038/s41586-024-07441-w

Yang, L., Xu, S., Sellergren, A., Kohlberger, T., Zhou, Y., Ktena, I., Kiraly, A., Ahmed, F., Hormozdiari, F., Jaroensri, T., Wang,
E., Wulczyn, E., Jamil, F., Guidroz, T., Lau, C., Qiao, S., Liu, Y., Goel, A, Park, K., ... Golden, D. (2024). Advancing Multimodal
Mediical Capabilities of Gemini (arXiv:2405.03162). arXiv. https://doi.org/10.48550/arXiv.2405.03162

Yang, X., Chen, A., PourNejatian, N., Shin, H. C., Smith, K. E., Parisien, C., Compas, C., Martin, C., Flores, M. G., Zhang, Y.,
Magoc, T., Harle, C. A., Lipori, G., Mitchell, D. A., Hogan, W. R., Shenkman, E. A., Bian, J., & Wu, Y. (2022). GatorTron: A
Large Clinical Language Model to Unlock Patient Information from Unstructured Electronic Health Records (arX-
iv:2203.03540). arXiv. https://doi.org/10.48550/arXiv.2203.03540

Yu, B., Baker, F. N., Chen, Z., Ning, X., & Sun, H. (2024). L/aSMol: Advancing Large Language Models for Chemistry With a
Large-Scale, Comprehensive, High-Quality Instruction Tuning Dataset (arXiv:2402.09391). arXiv. https://doi.org/10.48550/
arXiv.2402.09391

Zambaldi, V., La, D., Chu, A. E., Patani, H., Danson, A. E., Kwan, T. O. C., Frerix, T., Schneider, R. G., Saxton, D., Thillaisunda-
ram, A., Wu, Z., Moraes, |., Lange, O., Papa, E., Stanton, G., Martin, V., Singh, S., Wong, L. H., Bates, R., ... Wang, J. (2024).
De Novo Design of High-Afnity Protein Binders with AlphaProteo (arXiv:2409.08022). arXiv. https://doi.org/10.48550/arX-
iv.2409.08022

Zhao, T., Gu, Y., Yang, J., Usuyama, N., Lee, H. H., Kiblawi, S., Naumann, T., Gao, J., Crabtree, A., Abel, J., Moung-Wen,
C., Piening, B., Bifulco, C., Wei, M., Poon, H., & Wang, S. (2025). A Foundation Model for Joint Segmentation, Detection
and Recognition of Biomedical Objects Across Nine Modalities. Nature Methods, 22(1), 166—76. https://-
doi.org/10.1038/s41592-024-02499-w

Zhou, Y., Chia, M. A., Wagner, S. K., Ayhan, M. S., Williamson, D. J., Struyven, R. R., Liu, T., Xu, M., Lozano, M. G., Wood-
ward- Court, P., Kihara, Y., Altmann, A., Lee, A. Y., Topol, E. J., Denniston, A. K., Alexander, D. C., & Keane, P. A. (2023). A
Foundation Model for Generalizable Disease Detection From Retinal Images. Nature, 622(7981), 156—63. https://-
doi.org/10.1038/s41586- 023-06555-x




BNE: BUR

ELeL)

A T £ BE 8 H01Z It R i§ Julia Betts Lotufo #] Alexandra
Rome A TEBEERBEREMHE S EMMMAISE .1
b, AT E BB HIRE RS Lapo Santarlasci 15 7T WA LE
BEAH T HMEEMIEX A TEREZ DT IIE,

SIKATEgER AR

WFHAZME ATEERXNILEEFRPIRRALSEEN
AE, ALEEIERE 75 MIEXIGNESFHINEWi L, @
BERR “minutes,”. “hansard,” BT, BEEMNIESEER
xEHE " ATEE " RkRIREITE, AER—RiLER
WEZR" NI " IR ALEERHNARETIX
THURE:

ZER, IEET GREAFIL . fIEHFE. EEZE. tERiY. 8
RA BAMEAR FASHD. FE EFRAENE. AE. 22X
EMEME.BMZR.FRRZ. BB, E5F.F=05E.
BE.ENZR.AE. HE K HE.ERZ.3RR . BEX
MR BRI . BEXR FBREL . KEZE IZHLE AR
S PEEMMFAIITERX . SAMEN. BRAEL . SRAX. B
Efth, EEKRET. 2. BERZR. G=. =, tDETH
MO M. EEHE BED EBRTH/LAL. JFHREEE=.
BET.TOEL. BT . R5NHE. EE/R . ERFG . F
B HNEXETL . FadE. BE . BV hE=F . W H 18
SZRBIL. . FURARNZES. Br=. RE. £E. BhiE. %t
T GEEHRE

EEZATRK

N THREEZASRRATEREIED, 1 H T TUTER
MG Congress.gov

KEE: ATERE

iTEe:: Committee Reports

| 1 20255 AT #E
HI FREIRE :

EIRATEREILAILR
MNTEBIMAERENATEEBXIER, ALEEERE
16 THESHINEMIE L, UEBEHN BEXFHEREXHN
RRHE " ATERE " FEIENE, A 2016 F£= 2024
FEREMNPILENEIHEBRNER (MHSREZNIR
BERIE) EET ESEAR. EREERERERA
BEAED 25 T ERMAEENHET 7 AL E6ER
REFHER, ATBREREEXER MEBRANFNIE
RGBT FEDARMATEEREBIRSFERESHthLE
EREXHRDN, WERWBER. BUTHME BTN
i

AT EREEHNARET AT IR XK EIERE

PR R AL 28R LR M EBARIA | FIAREE | W B  EAFIL B
A I EFFE, BIR S B ZIRE . EEZ . RS . LEFR .
BMZ. BRA A RFIHT, B, Gk RINFINL, IEZE. N
R, B HE. RFHT, HE. FuRD . EHRE ERANE,
Z EVRL. EFRDE ER SR EE. ENPR. KB 8K
= RMNA KD, Bt Dh EWHL. FE QT OKS HE PR
ROERZ DAL UES ZR=.DRE. UET BAF. FEM.
BAR. IEFERAE 5L  EEEH AHRE . MRX SRS
& RIBR4EL . FISZ & JIFE%E . SRS PEDRTIFAITHE . B
% DREL., DEA, EERE. 203 BEHF. B BEF BER
tER e A= = tDETMHEE MR, EED FREK
= . BT . FERIL. BFH. FEL. MSMRhE. £ RETD, £F
RCERIF B RN BN AN ERNE XL . FiE B F 8
e AEE. Inil mT BT RINEBRET. 2. 5. =
BEE BRF.SFE R AhAKEERKE RE. EE. Su=E.
R ) LT 2 EmE,

1. ZEAARKRASBERA R, TRESBNIDERSF. A, ADMHIHTBREEASRSWRTBHIBR—AFXY, BISEAMEN (BAIERS) FRERR " AT " RS,




B 3%

BRE: BER

EEMPATEEEIL
SNFEBIRERNATEREXER, ALERE0ESE
50 MNAIRIIL EXTER 2 CHRAIKEIE " ATEEE " #1T
TER AFHZEBALIMEERFERE (MAUXEN
BhRA) P, IERT EBI R AERIEER, (NEE 2015
FF 2024 FBEINERDCEENSITEEERELEY
ARG R BE S B FIEEIRSHBIER AT EEE
EEENAE T AT IR E

BIRIEB SN, BB AN  EFUSEABM . BT & &M . AIFBRILM
RIBRIZM . BEIAEM . SR 55 BIAM ADaTM . B
B BRI EFNEFREM  ENERMN . B SBFEIMN .5
BEM RSN AEMN DR SFEEEM  ZBEHIRM
BRFEZRIAM . BEFRFELEM B E M RAZM . NFRHETNM .. A
IR FRFER/RM . FUEFMN RSN ALM . ALK DK
M JEIARMEN M R DM BRI ESERE
M. BRSM . FERZRAM . EARIMEM . BAFaM . S5eiEEn
M At GFEEAFM TR ILM BRI T S RN  RER
BREM IFEBAM.,

ATHOTELENTE, ALEEEHEEET Multistate Al
state legislation tracker £FIHAYS5 A TEEEEXAIMIEE, BD
EXEERSERMER " ATS6e " X—XiiE,

EEATEERESA

ATHRITT A TNMBMANS A TEEERXEESG. M
2016 F &l 2024 FEEMENMIALEEEIEE, 2Tk
BEEHSHMREKREN AT REIXLERE, ATEEER
£ Federal Register £E3f " ATERE " #1777 XEHAHER, X
B TEENBRXXHE, R TEBE 436 TMIAFNEER
FETVERREERI RIS

AN
EEZRTREK
NTREEERRIREN TS, BT TN TEE

| | 20255 AT #E
HI FREIRE :

Wi . Congress.gov
KERE: ATERE
iTiE2%: Committee Reports

AT BTG A IR
ATEREEHON TRNSEENEENBUIATEEXL, &
RXIBFEESZFANNEX  FEEIENZE, ATEENH
RRUNRERRFERKER, AES gL ETEN
KETAERSMX, I, BRAROTEREEERFERNEK
7, BRICEEEMREZ L IEMEX—EFNREZE, MERE
MPEFEBE RNt XS TR EAREFERE. AT,
EEERRE, BREATISESENIEERA—EDE
BEHRATIN EEESHIENLI, ATERERNES
SEERERRECHT A, EREREFNERNERAER
FINARERNOEEIEFERER,

BIEKRIR
X FROMEZR, ALE GE1E 235 XM Tenders Electronic
Daily (TED) (Publications Ofce of the European Union,

2024)—BRBEHHTINELET, TITHREBMALR
B—IKREATHEMSIE. RRERE 2SR, E&RIFHAN

HIERBEHE XML T3, HRSIEERER . KIRER. PiR
AER . #tEMNE. =R, Fix B EIFERRWIEC (CPV) U3
FHEER. TED MNAMZEAAE thresholds BHILY: 8
WREERMNENRIE, NRBIANNEEBEERMNE, DT
TED EAfAY, —EERMRERTEHENRE, SHEE
MEETCETE.




Bt %

BRE: BER

T [E B EIE 3k B 8 #§ TED, Find a Tender , Contracts
Finder , 1 Contracts Finder Archive . ##&= F /Rt &
FUIE 2B ERMWMUGH APl 51889, MibE/RERREIXM
RS, BELDTISEHRRED T2, HARSHRARER
ATEEFENLARZE BT AP RH T HEE#IEN ),
AT EFI A Open Contracting Partnership BI#8iET
MR, BT Kingfisher Collect XS & =M /R THISEER
",

EENEIRFRIRE TR AFFAEIA USAspending P&, XE—
MHERETHESREFBANERBIBEXEENEL R
i , RIRZEIEERLL TED BURSIRAZANBE K, BNFIE
IR, MIEREFREFEER. LI, EEBUGERRE (GAO,
2023) )—IRAR LI, 49 DM (E1F 25 NMTEERI) %
Bla USAspending IREHIE, X 2022 IMEBIT 50 {23
TR .

HiELLE

BT ERNRIANTFEA—, RIEAHITEMNRBERNAE,
XML FRICBIRBARIERE, X440 TED IR T Bk,
—EXHEETEMRA, MA—EXGNFMER TSR T
BRL.ATRBEENESR, Bl IEENRSERNERRABSMN
BB WRAEHE—EM BRET 2024 FRET, 76
EEABIESRES.

HFRkETEERNBEREFIESZEE ALEEFER
deep- translator TEFAMENIFES| ZIEE XAFIER R
X ENEE, FRBERIESE (NLP) BARMHRIR XA #H T
B XER AR SER MM TR RS AT R REBXBIEELR
H9IER (POS) ARiT. NE¥kR, AN AKRA <NUM> fRiCE
BREFE,

| | 20255 AT #E
HI FREIRE :

AETLER, FBAEMEIIREMET, HER WEHFMN
(PPP) B8 NG K FZF#H1TIREE

oS

FEREMNRALHITEXNER, WALEEEXSEMBRH
THXRBIERMSATIEEBEAXOREAR, FAAN
Yamashita 9 (2021) JEiCRPEY " #b " RIARK, FwilT
AT ERETH, IS, Word2Vec REABMELRIALHNR
ZAEGUIT R TiHH, IERWZIATEXERANRLR
LR —IRERETHRIALEERAT EXEENX BT
HIRI,

DERATZHEHEBE, BIENREN (regex) [LECH
EERMPIALEERIE ARG, JLEXHRAER " FEA
THEeEEX " " ALSEEX " A TRIEATEEREXT
Be, X M 7T BERTopic £ Z M 1 i/l 4 #J DeBERTA
Transformer SEITHE45E A TEREHE X TR S I X
MZDET 20% MEMBELIALERZ, MSORSHE
RN S AT EEEX  NRRESNERE, MES
MMENG P HELT T ATEZ,




B3R

BtE: H8

BLtE: HE

Code.org .CSTA .ECEP BXE2

MR ERE

State of Computer Science Education 20241R&EMiFE 2 £
HET4A T Code.org. CSTA 1 ECEP BXERINEHIEN S .
Code.org MITEARTHEIFE—D #EE , HRIKRERTE
E K-12M RN ERBEROIRIR, HAEApolicy primerdigfit 7
BREEEM K-12MBEMEBHEINANE ZFEER.

AP T EAERERIRE
AP I BEHMZHIEZRIEFAREZRSS Code.org Z1THIM
WiRMHLE Code.org, AP HTEHMZHIERERFZEZREH

national and state summary reports

RETENRSEHE
BREFITENRFHENEIERBCode.org. CSTAF1 ECEP
BXE3AYState of Computer Science Education 2024k,

2024 T K-12 MEMETENRE
JUZUMBAMBAN RS
MTBREZERHTHOBIESE, BB FEmembership@c-

steachers.org,

P AE EE 3R

CSTA fIItEHHB B REHINE (ACE) F 2024 £12 BEHT
MIRAELEER R, ZEIEEE S 10,000 MNEAR K-12
MERM BT, DA BT RO CIRME , IUKPython note—
book , FIEENHUBAMEM. BTHZM M HHEIM &9
WET 2024 FRET, TEEEARBUIESES,

| 1 20255 A TE#E
HI FREIRE :

EIK K-12 BB A TEEHE

Sl K ZITENRZ 5 AR R Raspberry Pi Computing
Education Research Centre #£ Brookings Institution 3 E
2021 FEH9RE Building Skills for Life: How to Expand and
Improve Computer Science Education Around the World
FRISAASAVERL b, JRiEl T AEUBSE At IRV SRS
T—AMEER, BUEEEER CS REE L2 / XFE,
MAREMBM A EIERNRERFIREXAENEZER,

BSH RE .

IPEDS

BEUERERIERS (PEDS) A&7 EEHUEBERHE
Zithil (NCES) ARINEEIFE. IPEDS MBS SEAFRFER
BNt IR SRR A2 SARFRUANMKERER.

FERERIE

AETEANEIERE Completions survey , ZIBAEWET
TERPZEHERENZE ARSI ARE BHZ D E
(CIP) 53 , ALEEEEXTHNEWERINERNE—FEBE
WHITENSEERE, & (11.01); TENRRE (11.02) 5
TENRZ (11.07). SERSTEANALEEBEX T W
WHEABEFERR, BRALEEEBERT S CIP A
.

ZEHR

AENERTESERMEFREESFBPEE, 518 &
HENINDNERZE ., BAAERMFAZZEALR " RPN
BB IZEIEENAET 2 I Education at a Glance2024

Sources, Methodologies and Technical Notes ,




2025F A TE &
e [ AT s

BNE: AR

NEEER, 2025 EATEEENIRSEBEAEMAHREINMBNRERAESMERNSEZ, BEXEERBAEHENEZE
%, BEHAE,




	人工智能基准比较
	Chatbot Arena: 数学能力测评FrontierMath



