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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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1. AL B L RE MR EEIF IR . 2023 F, FAR A REEE T MMMU . GPQA 1 SWE-bench F— R FIFTEIELR
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. ETENARERHATEEMNEFRRABAZMW, PUFRLERBALERE, KRESHANEIFHS. 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. 2R A T ERENFTNIBEEEEH, BHRENFERAZER. £HE (83%) EEEAL (80%) MZRE (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=



| l 2025F AT &¢eE
HI REIRS

a5 | AR S

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)

BNEABNARE Al Index 5SEITMEIE(E Digital Civilization S1EBRS5%%E, YERIRRE Al Index TEIM
FIMDARDXPETERZIRN—MEREE, BIEKEEROTASHIERERIZASSEE, HE
HEME—TEAERE. MANENATEEHLK,

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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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



| 1 20255 AT #E
HI FREIRE :

B %

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

1
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1. FPASHFEMAA TEERAH ESMT A TEERER R, MFAARRMNS| MSZMAAE. = 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
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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 B AT E L A A R 8RR . 2023 4, AR AR T MMMU, GPQA #] SWE-bench %2 MEAH
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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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
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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%,

15
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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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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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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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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. EEIFMESIMATEREILEHTE, MEEEERENIEE. 2016 F, RE-—IMNRATEREXERRSEL, 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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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 EREASCIETANIEREREM, ARNMATEEATENEEEE TR AZKCTEA, AMIAIEELSFRPT
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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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 TEEEHFRENITRSENERTR, MATEENFNSEZNAR LAEE 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
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&
WRSFL
ETRZIOER

1R EMAA T ERERAH ESIRE A TEEREMA R, MEARRMNS| MM ARE 7= RS 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 FEFHHHKCS MHATEELEXRRNAIT (H2HESLL)

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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REIR [ X533

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

1.1.4 97T AT E e IFHIE R RNME 5 mIER,
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i, FT EXFEMRARRELSSIBEFN AL BE 2023
F, RISKFFWXHATERELRXRRIIBESILER
&, 1% 37.1% (B 1.1.5) B ZE 2017 F, izt X 5EEtX
BSIRMMEEASET; LtE, JLEMBUNXAYSEE TRiE
B, MARLS K X5 BN EE2 7,

BRTMAAREERSHME; ME 1.1.5 WRETSIMBE

2013—2023 FiRMX K57 CS THATEEEIEXARNSIT (H2HESLL)

BRBRIR - 2025 EAT BRI | BR: 2025 EATEAEIEEURS

35% 34.46%, RN AT EH X
30%

S

P 25%

= _— e

m

!

;j 20% 19.37%, KA1

P

N

X

N

o 15%

i —

H o \

.<

2 10.31%, LMK

. \_/_9.980/0, AR
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B Bah BT AN R 2 —: 8E 2025 F 1A,
BEFEENDNEERT—RESR. I[BE L SEZ
MEEDT (E 2.9.11) ARIE 2024 F 10 BERNEUR, %28
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NEMHES ARBEREFAEBNNGET SRR HEER, ASERF. BEZHNREENRESREOERSEIRE

Waymo FHRMEHRMEZEZNL, BRESRAHARED 142X BRMELER,
SERIT.D 316 REARZMHBMIESE, MR 3.65 X




20255 A T L
BE: RoRitgE EEIR S
2.9 NBASAEEH)

EREEFIEEILE, Waymo BRGES AXRBRGEMNEELLR

BRIRIR - Waymo, 2024 | Bl&R: 2025 EATHEEEHURS

6
5
4
B
H
s
B s
B
#
i
w2
1 0.90
o [ |
AEEHE Waymo -3 Waymo ‘ AEEHE Waymo
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TTRTERSREN T 1 2140 WaYFEHE, EBEMDARINERMERL . XERET MG AR LE BARMRKE, BESHEXMSA
XEMMAZETLRN (STEM) JEBRAE—E, HRESHETEASHNEE, MMME T RERPOMKS E3RL. 224
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AT EEER2EMEUEE (Al Incident Database, AlID) & 7T AT ERE
REIBBARS, FIUNEMNBEESHITAEL, FARIRIRASEER

B,
Bal, SHEEREEMRBMATNREIRE, XEREXLMEHHERE
B, BAFSE4REEIRE 2024 F, BXITERETMA TE SHNAE

MBI A REBARMANEE AR, BRXEEOLE T EFAREN
DEME, MEEFHIC R A TEREEXNR R EZE,
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2006 FRAIBRIFERNESFLEEER - ¥ - RERF
(Jennifer Ann Crecente), H#Z5HREHRALIME
Character. ATEEEFANATEEWRNEAR, BESILR
PRKE IR FEE - TEHRF (Drew Crecente) BIE
PIRBERI, ZHBARERBRBFOE, NMUERATEREHN
VR, g " — MEERENATEREAE "/EN
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KBRS REE, MUEEER " ZREIE " REZBARINEA
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BERIEE : Business Insider, 2024

3.24

© E=EMK

| 1 20255 AT #E
HI FREIRE :

MRNB[BARIERZSHEIEBR (2024 F£10 A 23 H)
—#243d Character. Al BIRIASIA T AN A T & BEHD
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DeepSeek-R1

BENLLEREHE

Gemini 2.5

SEMATEEEIEIIREIES, X—BBNETE.E
3.2.6 BT 2024 FRFIHEEREENLIBAENEE
(%0 MMLU . GPQA Diamond #1 MATH) , T& 3.2.7 ME&R T
FENLTEUMARENATISEREE, FETAEFRE
ELERAXEEREEHER S5AFERER, EREARE
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Claude 3.7
Sonnet

Llama 3.3
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A}
A}
A}
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MATH-500
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SWE-bench
verified

ANEA VA VIR ¢

AR YR
)\

MMMU

EREMREL SN RAI BELER

BRRIR - 2025 FATEBEEIEH | @R 2025 FATRRIERIRS

4
A YA WA D VR

3.2.6

BN TSR ol DeepSeek-R1 Gemini 2.5 g:)it:](i(: 3.7 Llama 3.3
BBQ v v v

HarmBench
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SimpleQA v v

Toxic WildChat v v v

StrongREJECT v v

WMDP benchmark v v

MakeMePay v v

MakeMeSay v v
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AITHE LI “FEER" (countries of concern) FIIFA A TEEEMAHIER
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353 9) (Consumer Financial Protection
Circular 2024—06: Background Dossiers
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B EREIE, BEEFLRURRR, MSERZSMATRIR MRS =
MR, ERIDHEZAREZAEERT (R THERREED (Fair Credit
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=BS5S T 5REERNRERRTH.
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EJiEim

RIS XL SR B ERAR TS HAIEE ML ZEIONINERES] . HBIF Al TWAT
BTN K-12 MEREMBESSFHEETF, BRFENNNTENERESTRE.
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1. EESHPITEAFE (Computer Science, CS)REMNERERSREARR L —2FRERF, BHFTEERAFE.FENS
S1EREM MR Rk FRAE IR E N R FTRE .

2. RENTEAMZONRNFEERATLERE, EINHBECTAESEXFNEN.RE 81% WITENMZHIMABREA TEENA
RATEEEMARAATTENMNZEMIRERR, ENETRFENSPITENNZHMNANECASTRATEEHEN
ETlEEA.

3. 2R/ =5 2 “HEREMHEITRIRH K12 RERENTENRZHE .8 2010 FLk, X—tHI@7T —&, EPIENNRIT
ENERERSENEE AN, BTERRZBAMLN, IPNERFERFITENNEHETONERD.

4.2022 FFE 2023 FHE, EERSALEEMIFUNEVEABNFET —FREALEEEF L HUANBLZMUPX
EEREFEBRNER, BT AR AR EME AR X BEHIMZ—RRiEE.

5. FEIEFER . RATEERA (CT) Sl EFE, ZEFEG TR BT EANREZEEEEZE, RASRRE
WA ESHER, Tt EHENES KL SRHENESR,




EtE: HE
T1ERNA

ERNCEISALERAETNRRESSE, DINHAEN

BATEENA. ATERRFHABTURATLERZUHE
X=FFEHBHAE (B 7.11) HAETHNATLERENAEE
BATERERAERZIRFNOIIREA; ATEERFH
BUMETEFRYALEERARNERNIAKEGES, BEFERE

| 1 20255 AT #E
HI FREIRE :

TR EEERAEURINDBENL; MALSEEEZW
HENMNEE LRRFER, ERNTHEFFEFRALSR
REFRRNT RSN, FINSIEA TERERARNEIES T
BEN . BURRENIRFIS BIESF K BRAE AE T AR AR
EIEMEETT A TEET WHERX T,

A TS LR ATEESANE ATSEEEUHE
— A TESHEA BRI, ATHERS
ERAATEETE EER TR, IR A T ETREFR RO S B

ERGERERKRL

7141




BEE: HE
7.2 K12 IERETEA RN S A THEERE

EREME—NRENMES SIS IR
HEEIE N, TEZEERIRNE . SRR RE
S5FNEFEERES, MREEFH—DMET
K—12 MERFAFEB AR EEARR PN FHFER,
REBTHIERES BRI ERZENL, [EREAISERR
MBS EEE, AP NRETFIHERAYEREH
HOERTS, R IMA RIS IREUESE I SR K—12 EREYIT
BB RATEEARBTIR.

Bt ENRNERE

EETEF, HEESERRBE
HIEE B ILANEITENRSEHEN
ERX—RIBHERBIE RN
2017—2018 24, {XF 35% HEES
PFHRHETENMRZRE M3 7T
2023—2024 &, ZHELFAZE
60%., 54T, EREEHIBIAEBIETATEE
BEARMZ ENES. G, [HEEM
552=MNiE"TH (100%) EFE
TENRZEE, MEAENNEBESE
1h 31% (B 7.2.1)

20255 AT &8E
SRS

[az :

7.2 K-12 BTt ENRIZES
A:Easn :5 21
E3E

ARYEEATISELHBNERERESHEREZR, FLEXLIMEAE
TTEANBZHE A ENHEER.B 2016 FREZRGLE “SRITENRZE
HEEWMNR, BRIBBUSRANBHZET, SEMRAE K12 2EERETT
BIMZZING, MEFMNRAMFEFNEESE SHRESFNRRE
REZITHRARE R3F5 T WHME HERFRAR KIS ENSRE, X
FARUENMNZHBNEZE ERNFESS (NSF) hESHRSHETRAI]
FRE—(RRITENRZE) F (AP HENBZRIE), MIRSIEZHNFEE
BASE5ITEHE AN, BT IRSEENATIHERLR, #H2EMHNE,
FEHRUBRHITNZES NIRRT ENRZHE.

2024 FEMAULBHFIRITENNLEMIRENLES (SZMNEHEHNBSLE)

ISR ;1 Code.org, CSTA, and ECEP Alliance, 2024 | B%: 2025 F A TEAEIEHIRS

VT NH MA
72% || 95% | 83%
CT RI
84% | 83%
IN OH PA NJ
91% 61% 75% || 86%
NV uT CO K MO WV DC MD DE
95% 81% 59% B3 58% % | 78% QNSS%l 100% § 61%

HI FL
72% 38%

7.21

1. BFATEEESZ ERTHENNZNS X, AETERTATEEETEEN S BitENRN2HERE.




|l 2025F AT 88
BEE: #F EEIRE

7.2 K-12 BT B S ATEREHE

EATESVTENRZHEIENFEEEERE, 7% RFE. BHSIMXNEE, MRENRERZE (B
ERHABODE A . 2023—2024 S 4F, B FERHAAIRIZES
METRRE: BENEREBIBMNTFE (FRL) BEHZEE B

722%7.25),

2024 FHEMR S LI B Z EMRTZA AR 2024 FighIB XIS IR B2 ERIRIEAER

BHRIEIR: Code.org, CSTA, and ECEP Alliance, 2024| EZ: 2025 F A T BAEIEHIRES ZHRISEE: Code.org, CSTA, and ECEP Alliance, 2024| El&: 2025 £ A T&EAEEEHIRS

100%j 100%
9118%
80% 76.40% 80%
70.13%
60% 60% 58.15% 56.05%

|
2 b
& 4312% &

5 a0% 40%

20%] 20%)

09 0%

hE s KE i BE ®i
7.2.2 7.2.3

2024 FER AR FEFEALD ZNFIRITENREEMRIRENZR

ZHHRIEIR: Code.org, CSTA, and ECEP Alliance, 2024] El%: 2025 F A TEAEIEEIRS

100%
80%
65.01% 6700%
60.00%
60%
2 50.03%
[l
®
Ei
40%
20%
0%
25% 25-49% 50—75% >75%
EFRBNBRFENZET DL 7.2.4

D ELEMR




I 2025F A T&&E
BtE: ¥y [ BHIR S

7.2 K-12 BT B S ATEREHE

2024 FEFIR / RS RNFIDTEANMNZERMIRENFR

ZHRISEIR : Code.org, CSTA, and ECEP Alliance, 2024 | E%: 2025 F£ A T E8HEIRE

100%|
91.55%
8246% 82.98% 83.27%
79.74% 80.39%
80%|
66.34%
60%)
8
R
i
o 40%|
20%
0%!
ZERER BEFE [ HES TR L FR HRRERER W&

7.25

LESh, ARIE AN DN EES SR, 2024 FEPIHENRZEWIRE ARG 2L S EAIEEH]
LR SR SR N RIS FRIRIR : Code.org, CSTA, and ECEP Alliance, 2024 | El%&: 2025 £ A TEHHESIRS

B, 2020—2021 3%, {XF 51% W AK ME
RFESS5TIHENMBZRERE 2

2023—2024 ¥, ZLLHIREIELEF “% .
% 6.4%, & M2 ENS5ERARE WA MT O ND S MN o oW w Ny .

Z FIEEERAME 26% HES . o . - .. o .
2% 4% 5%

RAESSIHENRSRE, RSk

M. TRERNSEREMOssZR o & © 8 % jog OC o

1 2% (& 7.2.6) AZ NM  OK TN VA NC
20%

2% 3% 5% 5% 5%

TX LA MS SC
6% 3% 1% 26%
HI

4% 2%

7.2.6




|l 2025F AT 88
BEE: #F EEIRE

7.2 K-12 BT B S ATEREHE

BMENESNONTENMPRESSERERER, # BPNS5ERERTEE K12 BEADTRIIEES] L5, fi
THNRE-—EREELRSTIENG. ENRER / AN TESKFESEFE. HETEAHEF I (EP) L. FRL
RERURBAZANZSE, #2ECERKIEEBEE FPANURKEFIEFEZETERNENSSTENES (B
AOSEE (B7.27) AW, #ERTR (CEROATME 72758 7.28).

17) iR EE BN INAZ R RS KR AT BRI FEIR

2024 FiEMIR / RED X ENRNZALBPAZRE2EAORITEIELE

ZHRISEIR: Code.org, CSTA, and ECEP Alliance, 2024| Bl : 2025 F A TEAEIEHIRS

H
A 260

BA/ENSERA

BT E /XS /AITE /HIEA ©0.69

ERERLR / ATHEE °0%

©0.80

|
|
|
|
|
|
|
|
|
:
LERER / FHIEN 1.00
|
|
|
|
:
AR |
L

BA

|
0 1 2 3
HENHPERUWAFERSEEAORITHLER

7.27




BEE: #HFE
7.2 K-12 MEREITEA R S A THEERE

| 1 20255 AT #E
HI FREIRE :

2024 FEFRHAND T ENRZAUASPARZRS 2B ADQFTEEELE

BRIER: Code.org, CSTA, and ECEP Alliance, 2024| B : 2025 F£ A T EaEIRE

ZFE 00.72 :
I
I
I
I
HBEEEFIE 00.64 I
I
I
I
I
I
€ 00.65 |
I
I
I
I
) [ 0133
504 ITRIHIFE |
I
I
I
I
o ©0.67 |
BB ITRINEE |
0.00 0.50 1.00 1.50

HENBZRWAZERSEEAORITHLEE

EMITENRZHRE

RRAZEEATEETINEES, (UREEMIRRRRIT
g, EHEBREEEMESHIIRENS  RE LA AP It
BRI A(AP CS A)IRFEHRIBHEZALEERNS, B(AP
T ENRIZFRIEY (AP CS Principles, AP CS P)iRf2EFFiAM
NBXERELL, AP CS P A&7, BILE ZHFERK
M EMATEEEXAMIRRESI AP CS ZMMFEELZA

7.2.82

HEUFEEK (B 7.2.9), EMEBAZEAONMES KEA
s, S#AS5ERNFERE (B 7.2.10 & 7.2.11) B
s, TEPE. BABEURSMIEFERE AP CS EidH
b EE RS, MEMPZERANSSEENBETE (B
7.2.12),

2, 504 14l (1973 FREER) 5 6504 TAME, REKBFZECHEHRRFNTENS; MIEP (PRAHEITR) WKE CRBALBEER), IERHFTENZEEFERHERR, BEEERN.




BEE: #HFE
7.2 K-12 MEREITEA R S A THEERE

2007-2023 210 AP it B ZZ XA

HHISEE: Code.org, CSTA, and ECEP Alliance, 2024| El%: 2025 F A TEBaEEIRE

250
~ 200
<
t
o
<
g
b=} 150
e
Ei
g—,‘_\'
=
iy
= 100
o
<
=
e
0

50

37.33
29.55
1930 1083 2096 1939 2114 2478

46.34

54.38

99.87

2025 AT &8E
FREIRE

[Az

24318

201.61
17919 18104

158.56

130.90

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
B 7.2.9
2007-2023 F1zfhik / liRE 2D XM AP iTERIZZ XS INER
BHIIR: Code.org, CSTA, and ECEP Alliance, 2024| B%: 2025 F£ A TEEEEIRE
90,000 01,216, HA
80,000
& 70,000
X
% 60,000
A
It
Z 50,000
=
i 43,083, BB /AIEB/AIT S
& 40,000
o
<
% 30,000
20,000
N \
10,000 1,238, BRI EH5E
321, ERRRER/KFEER
0 0,EAfth

2007 2008 2009 2010 201

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

7.210




|l 2025F AT 88
BEE: #F EEIRE

7.2 K-12 BT B S ATEREHE

2007-2023 FigMlk / RS D ENS M AP it BHBIZZXNZEANR (HEER2ESABNBSLL)

ZHIER: Code.org, CSTA, and ECEP Alliance, 2024| E&: 2025 &£ A T8RS

60%
50%
40%
37.50%, A
30%
20%|
J— 17.70%, O F &/ RIEE/h T &
10%]
4.60%, F KA EFhiRE
o X 0.10%, EFERER/AFEER
0% 0.00%, EAth

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

7.21

2023 FiRMlE / RES XN AP HENMEE XS5 R52EAOLITHELER

BHIMIR: Code.org, CSTA, and ECEP Alliance, 2024] Bl%: 2025 F£ A T EAEEIRE

WA

BA/AENBEEEA °

BB /RIEB /AT &/ HIEA °

EERER/FREM °

ERREER/KTEBR |ce

TR EMR

BA

- . - o . o

2 3 4 5 6 7
2 AP HEHAZEXMARS EEADNLES

o]

7.212

D ELEMR




BEE: #HFE
7.2 K-12 MEREITEA R S A THEERE

HERESBIRIES

ESNIE, EERFEENBRIESEERET “U8F
MIATEEE” (Alin education), TIF “ATHEHET" (Al
education) ,2023 5 2024 &F, EEHBHHAERADLE
BT —RINERAEPFALEENANRSE  HEP—DERE
PERATFRE, RIMBUERAETILEE. HEEREMN
RBEREIEE . I —piRET 2024 F£10 AR, BHERN
K—12 BBRFREHRAXTATIERTE S BRLHOBERE
W

HBE2025F 1A, XEEHA 26 MMRHTEXHUEF
ATEENA" NESUEXH RETENNZES ATEEXR
BRERBLFEAEES, BHINELMAFEFEERIAE
&, {8 K-12 MR ENRZRERETD R A TEEEN
AEMAER AITENMZHINZ (CSTA) F 2017 £ &M

EEEMRAALSEREN K-12 B ERM BT BT

BERISEIR : CSTA and IACE, 2024 | ElR: 2025 FATBEEIEEIRS

DEE - - o

- i - DEEEE

DEFEREEE - B

= DEE -

B
FL

| 1 20255 AT #E
HI FREIRES :

89 K—12 BT BRI RERESR, NESTRERREM
FInERRERFEREATEREEXAIRAM, ZRED
MATERHENEMARS KEERM TE, WERA. &
RBEMSEESE T EETE K12 MERFIRPITENRIZE
WRIZIE, TI9BE T CSTANERHERFEZM 97%, BR
HEXBEENHZABTSE ML /E 44 TERM K12 CS
ERIMN R, B 33 MHIRE T 5 AT EREAXANRZRE. X
LB EASEE, 5 CSTAER, BXEEPTS+HH
BR (B 7.213) .3 Hep, RBRIZM (2024 F) . HZEEM
(2024 ) . Mz M (2022 F) 5HFRILM (2024 F) Kk
Mifn T BE K12 2R AT ENIFROATEEREINE
s eMlABEHMERNATEESHERE S IRERE TR

AVE7Y: 38

ME
VT .
..

\

. B SABATEEETTABNITENMERERE

B SOBATERTTABNITENMERERE
B FEATEEETAS NI ENR RN
REEIT BB FIRIEITA

7.213

3. AMEMEXEERMFESR (NSF) #E), HESH 2311746, AMBPRANWEANUR . RI. FLHEWINEEIANR, FREXEERHNZEZSHNR.




|l 2025F AT 88
BEE: #F EEIRE

7.2 K-12 BT B S ATEREHE

BT

TR BN NEA TEEREFOANSSE  RERSE, ANEDEENSBA TEENRTE St
ﬁ%, HE AR ERE T 25 2.901 L ES FRRR: ITENBZRRIIAAEE, 2024 BXk: 2025 FATEEEREURS
12 FEGTENAISRITOMIE (Krh 33% MBTHERIEH »
75 ,36% J9RD T 51% RS HEIT) 45 2a%

B A T BEHEERRSHNRBTOREE, W5 20%
ARTR A ERRREEA D AR RE 81% K ENN 3%
SHITANA TEERRAN T EN RS EREEERT, 8 0%
(R 46% RIBREIN . 44% HOFIEREINS 34% #/)\FH0T
ERECASEBA TN (F7.214),

L1 R SEFRHUBIN A, BE=5 2 M5 5T o
HEAN RS RTRRRE BRI A RIBIEINE, IE
IREREEE Al D, T NSFRTRX— LI 65% (E e Y
7.2.15) Bt 25, ESRTRFMAVEET 5ATEEEEX &2
ERNE, W T ERA STEREURERE.

46%

% of teachers

20%

BRERNS T ENHFREPHROA TEERS

BERBRR: ITENBZRAIIRIAEE, 2024 BR: 2025 FATEEEERRSE

Tt

[ me W oEn |

100%) 96% 96%
92% o
90% 87% 89%

84% g0, 85%

0,
80% 72% 4%

65%

60%) 56%
51%

PREDLE

40%

20%

0%!
"HiE ATERE ARG ﬁggn IR THENZINS 12 i

HEZRG
(A1) (fln, Bett / )
7.215

R

4, AFEHZEERNFESS (NSF) #B), REHISH 218453, AMHARANEAMSE. KM, LLHBIAEEDNAMS, TREEFNEES NS, BFRLEQTAFZIHEEEFES HER,
IEEEZEHNSHETRERR 100%,
5. EFRHESLLRMAETF 100%, EANMREHERBOBI—, WAILLEESMER,




BEE: HE
7.2 K-12 MEREITEA A S A THEERE

| 1 20255 AT & #E
HI FREIRE :

2,245 R HEREFERATERABTHNINS, XSHEBNREBEZED LNNERER/NN ., NEZIMETRAI B &

D TO%NEIRZE2/ET (E7.2.16)

BRERDRFEETENBSRE L2 3 A\ TEEEFRTE RN E

BRI ITENBIZRRIIRIEE, 2024 ElR: 2025 EATEEEERIRS

| m we W B

100%)

80%

B2 U=

70%
60%
42%
40% 35%
22%
20% 17%
o . o
2%
0% [ | —

1—2hours 3—5 hours

ARMALERAREPNEERLN, BUTEEINVE
B TRABERR, TUAMEHR. AER2ENZW I
i, FFREERARFAMT S AT, SR8 BB, 20T
RIBMAEENEFEATERRA (LESREARWE) . AR
MNEEZIE5S5EMNHIZ. WATEENTERB. ATERE
ERERERSEHRIAINEE, URZERINFEIRDE,

Bt 8]

6—19 hours 20+ hours

B 7.2.16

NTEFERBNTEMERATERE, BT EESH
TEIETRERT. 2024 EINEX 364 (Ot EANRZHT
HIFEETR, 88% NRIHEXRTESFAGESATEREMEXN
BWERRER EGME, BMANMMNBRFRABSEALE
BRI RS, BRETRALISENIENS. EFRHXSE
ERm,




BEE: #HFE
7.2 K-12 MEREITEA R S A THEERE

EIKIVIK

HEBR, BHRERKREPHAATLEEHSTNERD
B My, BESEZ); SHERZEHNETHRERSR
WALERHAENERN, BERREREANIRLR AT
e EATEEHEEERANITENMNZE (CS) HEESR
B (ICT) HBERRZH, BWEATDHF, NCSH /5
ICT HBNE REEFNATEEAET KRB ISR A,
S5BEREEITENNEHERRAEIGIREEL, EREE
RYBEMNEERSRESE, BATENMNZ(CS) 5ER
BERA(CT) HEBHERNAFRFAITENEFTHE. 6

2024 FEERDENITENMHNZRETERER

BRSRIE: Raspberry Pi ttEHBHRFD, 2024| EZR: 2025 FATHEEIEEIRS

W s
(RN fE
2R

W st/ RS

B EramARss
IR
SR ER R

| 1 20255 AT #E
HI FREIRES :

BERfER

HE 2024 F, 2RAB=9Z—HNERELMHEHITLIE
FEt EAREHE (B 7.2.17) A&, £930% NEZIEITEN
MEHERANEN / FREMERONMERTE, BRONZE L
LXBRERHERSHIMK IERLFAR, ERERNMNEE
T ENRZHE LSRG T TEEENHE, IENSHT
EMAERAANEZ (B 7.218) REWL, IFMNERNZE
AR EHCEARER ST BN ZHE NS OEEEN
X-MSNEERFETEMIREESZ : &% 2023 F, #E
AIARAEMNHX(RE 34% K/ NFREFBAME, X—HER
IXHIL T 2ET B ARk EEETT, E—SHEETITEN
ME5 AT EREIRTZALIE,

7.217

6. BEFRFE " TRERBERATR. T, IRMNERERMEN, BRENISRARKEE  HHENRFNE " T ENREFT D RGSRFIBRRERED .




BEE: #HFE
7.2 K-12 MEREITEA R S A THEERE

| 1 20255 AT &E
HI FREIRE :

EICEEAN, ATRZECBIEKRENS, BIRA TEEHEHRA G IESEEIEEIRBRERSE, #—5 0

AT EERFERNEE.

2019 5 2024 FRAMS EKMEZ T BNREHENEL

BRSRIR: Raspberry Pi itHEBEMRRPL, 2024 ElR: 2026 FATERERRIRS

3EM 9.40%e@ 49.05% (+39.65 pp)
Wi 24.50%@ 57.89% (+33.39 pp)
K
BRI
63.49%@ 88.88% (+25.39 pp)
® 2019
2024
R T EMRNEIEL 2954%@ 70.45% (+40.91 pp)
0% 20% 40% 60% 80% 100%
BTN HEERE S 7018
BURIES

EEWCEAR, SEERR ATEREAEINE HHEHH
HRERERET “UEPALEERNA" NOBRHE B
2024 F 11 B, #F 10 TEREM T ALEELRBSEXIE
SX, AR BAFIL., LRI MEAR. B =%

. 5=, RKE XES5 58X X—RRNTEHFLARIN,
EEMALSEEHBNINBRRSERIEERAKET
FHRIT . RFE 2015 &, BREEHM AR EEEEIK

BEAEEDMRER, MBR EF5 A THRRAT, Hie
HERZXGZINE” BIRFELREMN 4) JEE, HRXE
KT 2019 F R (IERHAIR: ATERSHE), SHEREA
HREW, 51SEEE 2030 FRIZMERAFRBRALABEN
Bin (I (BT 2030 WiE)) ARX—ERF, BHOLXT
K—12 BB BERS TRENIESE LIRS R A TE6E
LEESAESN



BEE: HE
7.2 K-12 REREHEA RS 5 A THeEHE

5 AI4K12 BIGEM, EFRBLREERREA TSR
BIRTEIES, MBS ERMNS AR A AMKI2 IREH “R
AR (Five Big Ideas in Al) Bi9EI K—12 AERAT
BRHENEENTHRAELR (B 7.219) 2023 F, KEEH
BISERRH T EEFESHIMIA TSR NIELR, P EIE
ZERZMUAROEES . UAREHIMEN . ATEEERCE, A
TEERASNA, UMERATEERASIRIT . E8—EENF,
SAZZH B, NA. SIE"AIAIEHEE  ERERE,
ZEA R ERMA DigComp 2.2 1E52, fERIRAAREFEESN
WEBEERER, HESITEIRZEZY B FERT RN
Z£HEKR.DigComp 2.2 IRFIRNBTEBEXTE5ATERE
EmFrBANiR. REEE5SENRIN, REEHRIBMMAZUIZE
NEMBATEERANEXIES.

| l 2025F A&
HI REIRE :

Al4K12 IESHHBESA TEHEMEN A KBS EF
BRBER: Al4K12,2024

7.2.197

7.3 B 7.209 NAT “BAZL, XAMUODERZRSANT: 1. B (Perception), itEEIEREEBRBAER., 2. RIESHE (Representation and Reasoning), EEER4EHPERIRIE, HAIRXL
RAOHTHIE, 3. %3 (Learning), ITEMAIUMEBIESES]). 4. BAKE (Natural Interaction), HEEABEZMANRNB RS ALER, 5. tRFIM (Societal Impact), AT EERTHELARRARELHRAY
FRPMWER,




BEE: HE
7.3 BERENRIOTENRE S A TEERE

AL BB EEREF N EMMETF RPN
B EEARTEIRN, EEZWFIHERRT. S
B, BAEMUEBEEELFPORERM, £
B8 960 AAEZTWIEERARML. REBMMLH
51 &R RS A B, B33 A TEREAER R (L
R R— U RIEEEE S BIEEMIRERA L E—
—IRTRBIFEE R AL, EROAHRBD TFHERS
EHENMAEHIRRSHONEED, HE—TT R
THERARATEFER.

| 1 20255 AT &E
HI FREIRE :

1.3 BFHEMRINTENNZES ALEEHE

FARTIE)
£

ANRXRTEESFHAENEITENNZE AT ERHE
HBBOKE, TERFETERBESAITHO (NCES) EFER
B, FRDEINE (CIP) BiZPORETEEAFEHE, B
FR—UWHBEFALE B 2016 Fig, ATEEEXIRER
M CIP 45h5 11.0102, 3R E “UFF SHIE NIRRT B ENZ
DRIRTE, ERETESITENMRERBALE S S5 HIRN
TRE58EH, URAKEHES SFNT EZEAAXIRER
FEFETEEL BHie. ABIRR. BRIESE, MR IER
ARBE ARG HEEX AR,

REIEZTERTENNZRZ LR MEREERERTFR
FRE, DX FRERTRRALEREHNS, R THEXIE
PIRE, MRATERSHEXNINEIZ 5 F 2 UmE (B

8. Western Governors University fIEfi £ /RAREERELHBENM,

7.3.2) ARMNMEIE: DERIALXFRALE (Maricopa)
TRERZ#E X 2B (Houston Community College) . iBFIZE — &
B2 (Miami Dade College) M &iE Xt X2 Fehx B8 A=
FRA,

BETEE, TEWFFZEZUNEVARIERT 22%
(E7.31),2023 &, itENRFFLEVEARSZHAMS
%5 Western Governors University. Bl A B 52 F
R, BHEMRMRAZE. EBMNAFARESRARBHRIEKX
S REALESEEFTEEMNS RSB EAI (FREZH
BEANE), ALEEIFENRET KEEMEMEREI G
k2022 E 2023 FETENMBZMEEWERSIERT
26%, T ETERITEKIX 83%,

B

S

N
R

3

/.




BtE: HF

7.3 BEHEMRMITENRZS ATERHE

2025F AT &8E
FREIRE

2013-2023 FEESFHEMERITENBZEWEAL

EROR: ERXFERTPLOESHEEFALIRRS, 2013-2023 & | BXR: 2025 FATBEIEHIRE

B e i BRI R A A B

90,000

80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000

87435 EA(i

20,725 B+

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

7.31

REZUBASFUFTFRURSTEE, ER2USHEREERIEEITENRZIEPNLETFRARETRHRE (B

3.2),

2023 FEEHDEKNEEBSFUEMRITENRZELE

FRERR: EREBRITPOSEIRERABIBRR, 2013-2023 & | BIR: 2025 FEATZHEEHIRS

NI A TEREEl 4 AL

100%)|

80%

60%

40%)

20%)|

09

|l%ﬁ r&|

68%

77% 76%

BEl%¥t St Wt Phd
7.3.2




2025 A T&fE
EEE: BE FII SR

7.3 BEHEMRMITENRZS ATERHE

FENFEEETENERENPRALEAN: ARKER THEREBIFE (52%) . IFFEESFTHAEMNROITE
8%, MLMER8%, BLMERT% (E7.3.3) . AITHEFEE HNEWHNRALEZOIEARES, HELH., L5118
ARMERALEN13%, EMEMERN8%, EFELMENTE MEROASLESFIN23%. 28%517%,

E4%, HRZT, BAZEELNM RN GLEN46%, £iE

2023 FiEfik / BRESRNEETENMNZESMESFHRERLANMILE (REXEER)

FRRR: BREBERITPOFZEHEESBIERSR, 2013-2023 F | BXR: 2025 FATRERIRSE

| B =ERER/FHET BA W ERFS NHPI [ A E L& B aA W R |

o |
Bt

oo
et
it
ot

cs| 52% 15%

0% 20% 40% 60% 80% 100%
EEHERILETSL

7.3.3

THENEXARETEFNZEAZHREEZERUINE 23 SERTENRZMTEDEN3% (#95,130A)
R, Z—EAESENFRFL LA, 2023%F, FAEER ERCSEHITELDIHMN60% (#£13,070A) (E7.3.45H
ST ENM 2467 %, B2 ERNG60%, 7.3.5) . 5tREY, FRALSEERZ TR RFENEER
£2022F £2023%F 8, EfRTENMEMEIEABIEKET SREEE2022FF2023F )/ FEE; REATIEEER
&, MI15,811ABE34,850A (HUIERIR: IPEDS) . HE MIIWMBEMRRBETZMEEZIEK (B7.3.6) .

B, REENESPENZEMR T IZARERRNERZEH,




|l 2025F AT 88
BEE: #F EEIRE

7.3 BEHAEMRNITENRZS ATERHE

2022 FERESRERTENBPHEEZAL

BHFR: EERNEEAR; SEERNEESR, 2023 BR: 2025 EATEEEENIRS

1 |y 72.02
HE | 13.19
hEAEHX (118
fEaR (M0.99
ZinfuE |M0.88
EBFIT [M0.86
&= [0.53
BEHME 1048
#m 10.29
wassiE 10.26
1TEH [10.23
mEX 10.23
(1018
EfE 014
788 0.14
BHELET | 0.10
B#& [0.09
®E (0.08
A& 10.07
275 (0.06
Hithithrs |- 3.14
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

EfRtENBHEMEEAR (FA)

7.3.4

2022 FEESREMITENRFELEZAL

FRER: XEERHZEAS; ZEERHZESSR, 2023 EXR: 2025 FATBEEIRS

E
ENEE
EEEE|
PER
HE
IR
=320
BEHHE
PEEEBX
BRI
[A)
TEHHE
MEX

5,130

RR
B
AR
i
HthithR 1,060

0 300 600 900 1,200 1500 1,800 200 2400 2,700 3,000 3,300 3,600 3,900 4,200 4,500 4,800 5,100

EpRit BRI EALR

7.3.5




|l 2025F AT 88
BEE: #F EEIRE

7.3 BEHEMRMITENRZS ATERHE

2013-2023 FEERMHA T EieF MWL H IR E

BRI EREBAITPOFREHBEABIERS, 2013-2023 & | BR: 2025 FATHEERIURE
45 45, Wit
40
35
30

25

%

20

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
7.3.6

2022F F2023%F [, REALEEMEIFUNFEAL SHER, BESEBIEMIIAZMNF2022FURTEREAL
HIMEFEK (87.3.7) . FHEEEXRZENSEATLE SRETUNELVE (B7.3.8) . FLLZE], FiiEHEEAS
BERWERAE ABE 2SR, HEABAE—FASIEE; B REBENEASTFRATLERELTEAUMBENSRZ—.

2013-2023 FEEEA THEF TR R E

BHFR: BREERITPOPZEHERSIBRS, 2013-2023 F | BXR: 2025 EATEEEHRIRS

935, Wit

800
ol
-<
H
S 600
&
)
&
H
<
I 400
=

200

0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

7.37




|l 2025F AT 88
BEE: #F EEIRE

7.3 BEHEMRMITENRZS ATERHE

BRPAEREIS KM 2023 FATEEZWFIWESSHNESSHENM °

BRBRR: BRHEBHTHON (TEEHEFEHIBRLR), 2023 F,

ATEERMERE

TREBEARE 32
EHMERKRE 19
R ERERE B AR 16
BERAKE 10
BEYERIMIARFERK 7

AL EgemtiRIZER W A+

TREBEARS 178
BEYEBI AR 98
LB RFERTAS 76
RIEKREFE 55
EAEMILAE 52

AT EEEIIREREWE

TREMEEAS 28
EZRAKRE 4
CLZERFLELERX 1

7.3.8

9. FRIRNBIFEEAALEREW CIP RIBAE, MARER MR CS KBIAE. AM, SRTFSFIATBRNZLRATEMEZTE ZHCS.




BEE: #HFE
7.3 BERENRIOTENRESATEERE

FIK

AEZICEA, @RETURE—HIESESENMEERN
ATIBEFITENNESFHERNREITR —EMELHNS
it, M, @FEMFESKRALR (OECD) EEATHMAE
RETFIERZENBXEE, BURREH—ERELNLERE
i, OHMS, HERITHOEMTED X (SCED) HATHIT
BEXMLE, Z9EERTAHOECDITHEIRBEHBIEE,
EERSBERAR (CT) REYEEZE. FREBERAKIT
BN EMRITE, EROATRE—RIFIHEAR, B

| 1 20255 AT #E
HI FREIRE :

RBFERNLES EH, SFTEN. TENMNE (NE
BW) | MEFE. SRR RERERIRITESHE.

FiZBEERED, ZERARERS BERAREXTA
EHOGE, HERPLT. 2+ M RELEROEUE
HEHSTHEMEWTER (RE7.3.9287.3.12) . LHE
SERNRE, #RFE. MESELER, EENEWEA
HBIE_UERNME EFLER, ZENELEALR
MR E _(UERME.

2022 FEERSENEENBERARERBSSFHEM RS EANE

BRR: 2RHER, 2022 BXR: 2025 EATEEEERIRS

xE
i3
TEH
EX
SHELET
prE
RKE

TRAF T

38,746

0 3,000 6,000 9,000 12,000 15,000

18,000 21,000

24,000 27000 30,000 33,000 36,000 39,000

MESMBERARERNSERERWEAR

10, BRZMBERMTH—LEERNANT R, BERBRT —LAEAE ICT RUANER, DE. FEMNIEMERFHRES, JOETERMECRERENSEY, NBRGBLEETENSET A mHt

7.3.9

ITREBRAHEEBRASHER SRALANERSEER. ERETREESREFTRESELEFERAMEEE, Hit, TRELZENRAFMHE 2022 F,




2025 A T&fE
mLE ¥y FII SR

7.3 BEHREMERIITENMNZS ATEEHE

2022 FEERS XNFIBES S EERAETRELE

BROR: 2844, 2022 AX: 2025 FALEEERIRS

116,401

0 8,000 16,000 24,000 32,000 40,000 48,000 56,000 64,000 72,000 80,000 88,000 96,000 104,000 112,000 120,000

RI/BICTARE A A %R
7.3.10

2022 FEER D ENFIEERS BIERAMIEEAL

BRER: 26HR, 2022| BXR: 2025 FATEERHRE

55,706

RE
TRAFE
R=
MEX
BR=Z
2RF
i
SHELET
HE
e
BEAH
B 1=01

0 4,000 8,000 12,000 16,000 20,000 24,000 28000 32,000 36,000 40,000 44,000 48,000 52,000 56,000

N [RICTARL B A A B 7.3.1




2025 A T&fE
mLE ¥y FII SR

7.3 BEHREMERIITENMNZS ATEEHE

2022 FEERS XM ENEES BERAELENE

BROR: 2844, 2022 AX: 2025 FALEEERIRS

2,759

AR
[=Fi]
MEX
AU
vl
Lt
It
5=

i

0 B0 300 450 600 750 900 1,050 1,200 1,350 1,500 1,650 1,800 1,950 200 2,250 2400 2,550 2,700 2,850

FREEEY ICT Bl A A B
7.3.12

MAFENEEIRATLEREXERPFN-—NEARLE BE=p2Z2— EZEZH, tEEEWIFEHERNLN
(B7.313) . A2KEEAAN, KUAEEESBERAEXE Rb, ZEXMERIFPE. ¥+ MERELRRNEAH
SHUBERWERMRALEFTFHONND 2—, FRIFL. Ftx BHEDEE—FUALALEH.
REXERENULL, BRZT, MEMERZIESLEES, 29




2025 A T&fE
mLE ¥y FlI SR

7.3 BEHREMERIITENMNZS ATEEHE

2022 FEERDEN ICT BFHENEFLEPLERESESLE

RS 28A4R, 2022 BXR: 2025 FATEEERRS

3 1hig B hF {[:§
100% SRAFIT 100% BEIhF 100% [ dl:N) 100% B
50% 33% 50% 50% 50%
| 24% . "l 10% 21% | 100 7% § 19%
9 4 o o L | o LA [ |
0% 0% 0% 0
sC B M P sC B M P sC B M P sC B M P
1) 0 I
oo RIFIT oo nEx oo =7 oo SetT
0/
50% 40% 50%| 29% 31% 0%l 92% 50%| 950, 28%
v Il - e R [~
09 0% 0% 0%
sC B M P sC B M P sC B M P sC B M P
FHHA #
oo BB oo BT oo AEHAE oo Bz
50% o 50% 509 I 35%
o| 31% B g 25% " 19% il -
0%- - 0Y NA - 0Y NA - 0%___-_
sC B M PD sC B M PD sC B M PD sC B M PD
S — 3 s
100%, BT 100%j = 100%, HE 100%, RE
)
50% 45% 50% 30% 50% 7557 50%) A%
. 14% o 6
ool A sl VA [ | L — [ | sl A [ |
sC B M P sC B M PD sC B M PO sC B M PD
E3 ] VKE i
100% = 100% A 100% K 100% BR=
5 50% 42% 50%) = 50% 50%| 37% 36%
R NA . 12% o A 0%
P 09 ovolommm | BN o%l— m—m o%.—-—
;H sC B M P sC B M PD sC B M P sC B M PD
‘f; 100% BAES) 100% BAH 100% HE 100%, AT
iﬂ( 56%
g o 18% SO 170 25% 50%| 26% 23% 50%! 209 28%
£ . - ool o [ o e oo o I
= sC B M P sC B M P sC B M P sC B M PO
no
8% AR =14 Gt
% 100% " 100% rRE 100% B6s 100% G
Juiz]
4 50% 34% 50% 42% 50%)| 979, 33% 50% 20%
NA - 13% . 13%
09 0% 0% -_-_ 0%___-_
sC B M P sC B M P sC B M P sC B M PD
= pe a
100% Em= 100% e 100% e 100% i
50%| 36% 34% 80%| 27% 29% 50% 50%] 19%
A
I oo, || ool A NA ol A [ |
sC B M P sC B M PD sC B M P sC B M P
b= HRR A% 5
oo 555 oo BIRT oo At oo FERT
50% 37% 50% 42% 50% 50%
b 7% 13% 23%
6% - NA NA
0% 09 09 | 0%___-_
sC B M P sC B M P sC B M P sC B M P
100% EHEE 100% e 100% #t 100% THR
1% 55% 51%
50% 50%| 30% ° 50% 50%
1% 22% 7%
0%__-_ 0%- 0Y NA | 0%!
sC B M P sC B M PD sC B M PD sC B M PD
s ES
100% == 100% =B W 8 (SC)
%+ (B)
50%| 540, 31% 50%| 540, 35% C i
oo o I 0 o M | it
scC B M P sC B M PD

7.3.13




BLE: #E
7.3 BEREN RN HNAES A TSRS

ESBUIR

Bil, REFBANATERBRNIESEEEPTHEEE
AR ERATEENTINE, MEXNALERHAELSHN
ESERHASTRA (EENTEXRR) EREHIE.

ATEEESRREFNERERNEE, TIERFER
EHIMBH A S EMRH: B 86% NFAREFIPERBALE
BE, 61% MHMEARFRERATER AW, BRATEEERE
ANEXESHTHESRABMNDRZ EMMES MEL.E
2025 F4)), X5 39% NEFHENMHET S ATERERX
B “PHESERBER", REX—AIR 2024 FIBKT 16 T
B RAFEMRBI S ANKESRH, BIEBEXBER
HILEHEESTEEABTREAFTANNESR REALE

| 1 20255 AT #E
HI FREIRE :

BENHESEIBROTMENESE, BXMLE, LFMEE
BNSRERBZIIA T EERANER, SERARWIRE
(REFERRABRRUWATIERIR) . AIRFNS X
ERNEST . BREAERALSECIRTERERREF.
EMZRE, BRI, AEABFEUAREED T FESEERD
g, A\TERNNAS ERYSIR T REMRNEDIRN.

FRT 2019 F(LRAIR: ATEESHEN N K12 B
RHNIESZI, BREEBRNXARELS TERT K12 &
BEFHENEEMHIESEER, BEEMATIERRA, #X
I “#E 2030 WiE” FEMRENE KRBT ZREPRETH
DEITHNEFHEMBRALEELRTHNTSEREN.



FLE: ¥E
7.4 BERFK

7.4 REEARF

APFHATERABESRAANARIRRT, BIRER
REFINARERRESBEREZXRERNFERSHIALE
BERMLERY RNEIERE, ESR—RIITRER, BiER
NERBUAHENERERSIRSHEREN . ATEERE
HBNER, URMZRIRIPEAIRFRRIE LR

S EATIEEMERRZ ERFMAHIL—MPEMRRE
S5RRENG N NZNX—Bi5, DHAEFNRBALEELR
BREALGR, BALERENIFAEBERARREDARNR
PRARERAZORTFHA, REEDMINESHATRAE
5, b BE—MMEIEN A, BIREBS E50IRA ST HBUEA T

| 1 20255 AT &E
HI FREIRE :

BRI F RO, HRIEHE T ENMZ N EMAEM
R, BURIERS SN, DATEEHAETNRAURSER
T ISLRRR AT, BEE A TE RIS EENR, HBERR
NEEZTNSE AU, 7eERRARRARNEEET
DRIRFALEREIREHFRNN, HRSENRERLNER
MEIEEN . EICCE AN S FHE NN IFERHA TEENR
BREMNME, AELOITERHITM RSN BT, B
EHERNBERAYT KIRIERIA R FH, HXMEYILATH
RIS, RABNEWEES, RHFLENZS5, MMTMATL
BRERORFAEHBRATNLAFTERSENWE,




| | 2025F A TERE
HI BEIRE i

EPAN+
_ /Aﬁi)rl.l;/#\ r
SEBEmily Capstick XA

" i
e




| 1 20255 A TE#E
HI FREIRE :

BNE: ARV R

LR 396
ETNESR 397
8.1 ARM 399
PERARIS 399

AT &&= miRS 399
ATEsESH 405
AITEESESE 407
54 BEBRSE 409
8.2 EEBERFIEFHIM = 410

SRENVA FHEUE

O EN\EWME




[Az

AU

BEAIZEHZRAAGSRETER, ERARTFX—RANSEEZEREA
EE., AXAMMNEAEFSALERIER, MUBBTHNEAGESI RNTERRE
MERTARERE AOBTERNSEREELNES. ITHEER, 2RWT
ATBENERBELEE LA, BREMXOENBE TS TEMMX, BERAN
REnEM, X—BBEESREL, NEFH—IUER,

RETENEIK, BR. ADOFGHBRESS T EERTARYATEENEE.
FTAEIER B ZIMRNR, EREERASNEERERATERSENKBESE.
ZERFENEATENEBREMNRERE, UAHNEEMLBRIEENALS
BEM RBVERFTAF

\

O B/\EHR

2025 AT&H
FREIRE

ab
B




| 1 20255 AT #E
HI FREIRE :

BI\E:
AHAR

E:‘I-j'-gl\\\

1. ERMATEET RIRSOTEFEEFUNSE. ARER (BEFR) 2022-2024 FHEBIRN 26 TEXRF, 18 ENR
EXMATEREFRSRS “FIATE IARLH2M EABEE A2HEEA, INNATERETRMRSFATENTALEGIM
2022 T 52% EFHEI 2024 FHY 55%,

2. \TEeed AR EBRMAIFEPANEFESE A FHRRM, =92 "HAIMEIAN, ALEERMINTmE RSBERRE 3
ES5FAEERNEZABEF —X—LEHIR 2022 F EF 6 TED RSFDRAL. R=FENEI, HRERE 2022 FURZIA
MEHBFR, ERMEA (B1K 17%) 58E (B K 15%) KERNEE.

3. AT EREASHEET IR IEEILN, BRI ATEEATFENEEEE TR AZKCEA, AMMYATEEASFRPD
NEHRAO(EOM 2023 FH950% TREZ] 2024 FaY47%, B4, SHELL, MSHEEATEERANMRE AR A D

4. ATEEFRIEENIXERMAEFE. 2023 FALEEEREREL, ATEERAZENMREREKAFEETE (
83%) . ENEEFIL (80%) MRE (77%) FER, LASHAINNATERERHNNIFRARSFIATH, MAEMEK (40%) . EE (
39%) FfET = (36%) , REDEAFTFXMM A,

5. EEA B BSENIFMMEESE MRIEZERE NS (American Automoblie Association, AAA) RFTTEAEEIEE T, 61%
HEERAXN BNESEFETIEOE, (N 13% NZIFERNMEEZIIAR REX—HALEHI 2023 F 68% WIEEFET T
%, (B S F 2021 & 54% BIKE,

6. SEMSHEASIEE TR A TN, 2023 7, £E 73.7% Wit BREHES (REE. T . 8RB S50
ATESHESTRIAE, B 2022 40 55.7% BEIRT . RERATHZIR (79.2%) BEETFHARAL (55.5%), BFEIF LI
i 2002 EHSMBBHK,

O B\ETR




| 1 20255 AT #E
HI FREIRE :

BIN\E:
AHAR

ETER (&)

7. LRI AT ESHFRENITRSENERFR, MALEENTNSEZNZR LFA#E A2KEER, AMYALEE™ @A
RSNFNSERRS, ER MBI FRSENERFNSERBIERK. 2022 F, 2E (38%) . 18E (37%) . XE (35%) 1=
K (32%) MEE (31%) BEAMAETIANNATEENATENER. UG, REERYATEENFINSED IR T 8%.
10%.4% .8% F110%,

8. S E A T EEESEEM A EH, EEM K AR ERNEMEREANRE. AE2EEA, 60% NZIHEINNALEEEE
AKAFRRENANILELN AT, E—/NEDZiHE (36%) N, ALBERERKAFABRRAMNAIE,

9. EENM A BERFIEEEA T EEBRMASZN LEFERED K EE S BUTRRE SEEITATERRE, BEEERBERM
FENLFEEEER I ERESNBEREEE™RIEIERMIEM (80.4%) ( Rl AZBIFIIITL (76.2%) AR A TEEERF
WERG(72.5%) A, HHHPUEETARIRBIES (34.2%) . THETREAME (32.9%) 1 RERINA (24.6%) FHERAISTIFER
T B Z R

10. ATE RN RA MR TAMRRARABNIGESS, BESFEMNEFRE. ERNATEETMNEEETHEE, 55% 8
ANANATERETERE, 51% WATITESREEFNERER, ENERRIZFTRRBEOHARD . RE 38% HAIA
NATEERRFETREKT, 36% MANAATERERERRET, 31% WANAATE RS HIZERRM,
37% BMIAINI AT EREHRTH O IR,

O B/\EHR




MEE, RIERARNATLEENEEZES . ERERA, TF
ERSAOBKRENATEENANISSEFEEEES.

AT &R~ @RS

2024 F, @mERART —DRTERLARFATLERES
ERRE ZRAEBEN 32 MER 23,685 BHEARITIS
W5 B 811 BR T RIpE N ERRTRERZRILES,
2022 F & 2024 F 8], AR A LERERIAR SRR FFHEYS

| I 2025 AT E8E
I SRS

RIE. 2024 &, 67% NRIHERTIALERE RIFIER,
66% FMMALBEBAERR = AFRARLAZEAEE
EINR AT EREEM ™ mS RS KT EIABLEGIM
2022 Y 52% /i@ EFHE 2024 F# 55%.,

AMm, B 811 B RT AMNBREROEM . IEZ—F
B, BEAIBREVSFRIFE T ABIENZILE LG TRET
3TEDR, INIATERIASWMEERHAT LA R LA
RIPELBTRET 2 TEDR

2022-2024 FLRARIMEFAALEENTRINRSNEE (H250985LT)

BRRR: BER, 2022-2024 F | BF: 2025 FATEEERIURS

B
AT SR A

BB LA AR S EA A T E 6

AYEZFRFE, FRA TSN R
RESRZIMRE T RN B BERE

EAATSRNT MRS BERR=RA
FRRZIPERNBEEE

fERA TSR mIRS AT
HEEANF R REEFRHE

BHREATIEETSENSRET
ERIFHE

B, ERALEENAT SR
HODAREH

ERAA T BN RIRSILRBIFR

52%

50%
50%

49%

60%
55%

52%

7 B 2024
2023
50% W 2022
39%
0% 10% 20% 30% 40% 50% 60% 70%

1. BXRBEERENEEER, B2 LR, BENER 2024 F4 BE5 A,

O B/\EHE

BENZHEEDL
811




REEERBE, TEERZBENATEENZROINNE
SFEZELMAME, TMSHRITENNRIPEEMRDTIANA
TEREMATIE, fluhE(83%) . BAF(70%) 5HE
(62%) ZIHEMATERIFEASEEMARZT, BMkRE
EERMNERIEE, MEE (46%) RAFIIL (44%)  INEKXR
(40%) 5%E (39%) HZIHEINA A TEREF AT HAIEL 5]
IR E R,

2022-2024 FHEELRRINIALEEFAT RIS

ERR: BER, 2024 F | EX: 2025 FATZEEERIRS

PaItREE
AR
EEFBS
=i
mEX
=gl
PE
SHeLEm
HE
e
KE
WFF
ENE
ENERAL
BRZ
BAF
B
SREL
HATF
[
A=
We
=
E=)=n
HBH
Pl Q=]
Honi
[l
HE
FYEF
b
Wt
EE
THH

ESE

FZIHERGESA (%)

O B/\EHE

| 1 20255 AT #E
HI FREIRES :

BEEIENE, B 2022 FHREFFSENERS,
BERLNE. BERN 26 TMERK 2022 F£5 2024
FRENLEER, P 18 TERT, WALERFERSEN
EEBIB PR TH. 2022 5, JEE (31%) (INE A (32%) . EE
(35%) . f8E(37%) . EAFIIL (37%) 5KE (38%) 2&A
B ATEENERZ—, ME7T 2024 F, XLEERMEX
EEBISB R EFt,

£
»
T
o
|_—|_|
I

8.1.2




2025 A T&RE
H\E: AHWE FII SR

813 H—H BT T EEARIALERT RS RS BRERBE=EAFNRZINEZEHLEE., SZEHANLENZ,
AL EESRERN. ERBERS, FERHENAL XB 58% MNEERIHEREALEEBERK=EAFAE
BEENINIREE., BEKFEHERINES: 81% KA ERMEATE, N 34% HALEEFRmRTNE.

BIPL mERSER T ALERE, 80% WRLEFR/RTRH HTABERLNBMEBRENZEARANESR, XY
'\, 76% FEATBREASWRATERL, 86% MEAATL AT ERERAMEREIM RS LR &S

2024 FHEE AR A LB RIVANS SE

BRRR: MR, 2024 6| BXR: 2025 FATHEEERIRS

BHALBERTABRYT
IR

HAEMPLEL R AR
SERTALERE

EZE=FIRFP, EAA
ITEENTRMRSEER
ZWETHRNABER

EARR=FIREFR, EAA
TEremaMRSERZ

BEHENBEELE
BAREATERERSEM
BHARIM IR
HAREERATEEENNE
SRIPERIT AL
fERA T B8 RmARS
IR
ERAA TR RTRS
I BRI
EdHEHERKTHEHH "W OE N R KW R 8RR HKRE HE
HE T B @R HERKRESEEKODERBERRRELRESESRS KR KDHK
E K R g Q@ 5 w i Ko ES [T S &
= fd7 i A ) ;'\'“
& 8.1.3

O EN\EWME




2025 A T&RE
H\E: AHWE FII SR

8.1.4 B8R T ARAERZIFEN T ATEREM “MER” ExR, mMXERANEBREAXNME, DNEROPE. &HE
S5“BRRZENXR LERER, TEER (NXE. XE. i S5HEEATMNZIHENRMERSHHXEESBENER
ERBEANLSHAE=) AT EENEEREES T Hith K BARZRZMX P A TERERNIEENBIS,

2024 FEEARFALERET RN “ME” 5 “BR% RXTEITE

BRER: SEER, 2024/ ER: 2025 FATBREERIRS

00% i
|
90% |
|
80% [
|
5 0% AT mge '
- o OHE= |
R ESEL I ENE
5 160% g a8 i \ g o BEE
3y st ® Bt |2k \\.. msH.E =E
E[;( 50%)} — — — — — — — — — — — — — R e _ _ o_ - - @ - — — — _®e __® ___ _________
£ HE g CENE o emm_ @ ]
p = | .\ SR sE
B 40% S FIiRIE ¢
- [ J | ':F.EI
5 B=
" o I
& 3% BA
L4 |
20% |
|
10% |
|
0% |
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

HE (AENZHEEDLT)
8.1.4

O B/\ETE




| 1 2025 AT &8
BI\E: NHEMS HI FREIRE

TEREEMENASHERHTREE, EEEFEXL NEZ AZMTER, NHBEBEERTEEAISERW
FATIRE.E 815 BRT EMALEEEXRBENEELZN BERIPE T ARIRNZIHELEAIRREI TR,
B BERE, ALEREBNEIERATERENEM FEAFMER=NEATEEINNE, EEENREELE
BE L7, EEEZEHYTRET 0.6%  XEEZATHERA EMREZN TR ZRE=NRREBUTRTRIFNA
TEEAARERFRIPTARBENEEETET 3%, URA FP#HR—ZE BN EEERZA LS RRS AL
TEERSI BN RETMURAREERTRET 2%.2 MEZIHELEHIBIRSEEIRCE.
EEMNDRAT A TEENIANE (SEENREERER

2023—2024 FEIK AR AL ERENTETL

BRBRR: @mER, 2022-2024 & | BR: 2025 FATERERBIRS

BRALBERHABRT
HOIRAR

FRADEPPLE LRI RANAR
SEATATERE

ELER=FRESD, EAA
TEENFTRMRSELR
ZBETHRNBEEE

ERR=FIRFF, EAA
TERENTRMRSERZ
HMERNEREE

FREATERERSWEM
BARIIHIAAS R

HAREERATRENAS
SRIPERTALE

ERA LB RIRS
URRBEINME

fERA T B8N RmIRS
IERREIRR

Ef
EE
B
ENE
ENERHAT
b4
=3
B7
SRAT
i

1l
IS

IR
PIARIE
TRAFIE
EEFIRS
nE
a7
hE
KE
GIFF
BAF
HE
Eiiplie 3
[El
HE
FYESF
et

IS RIRIA
=E
TEH

ES

#

SHELET
Eitsd

&

Gt}
e

&
=)=k

8.1.5

2. X " ERAATSENTRMRSIEREREK " X—ERN SR FYEERSEEAENXRE—— N ES B AT A ES RIER,

O B/\EHHE




8.1.6 ¥t 2022 FH] 2024 FRER (REXR) BAE
iR, ERZ2I T B ChatGPT #H R ARSELEN . 23K
SEEA, N AT E RN mARSIFEARE 3-56 FAR

2022 F 2024 FRRT “ANITEEE
BRSOR:

EERAINE

LR, 2022-2024 F | Bl 2025 FATEEEIBEIRE

BHATBERTABRYT
HOIERR

FRADEMPLE LRI AN AR
SEATATER

"EYE=
TERe

AAER, EAA
B BARS ELR
ZIMETRNBEER

ERR=FIRFR, EAA
TR aMRSERZ
BEHENBELE

ERA LB RTRS
IHRAITR

=i
X
hE

SHELETE
EE

ENE
ENEEFIL

H H
® K

2K
FIAREE
TRAFTL
=
25
GFF

LEFIRS
mn

O B/\EHR

‘1||

20255 AT E8E
SRS

[az :

ZIE A BEENI RS EFHT 6% FRENE DRI
=5, FIBEERIX—INAER 2022 FARHE R, EFMN
EKR(17%) FEE (15%) FKIERANEE .

&> BIARNIZECLER

"ok A oA og ] B s8R ow HKE HE K
KmiER i BRRELKKR-EIEERS KK KD K
i Ko ES [T A & H
A ) 3
=
& 8.1.6




ALEBES M

2024 F@mBERFEME TETEE, RIIARYALE

ER IR TIEMEE.B 8.1.7 BR T 2RANTATEEE
BAERE TS X E A KR FEA. SRS, 60%
MZIHEINIATLERE ‘A" EARRAFARREAMNNIE
AR, 5F 36% NZIHEINIALEE A" ZE—ER
BAESRIERAL, BN = AFMAE —ARLRR AT 2023

2024 FERFATEEEX Hp TIELINNEE

BRBRR: @mER, 2024 BFR: 2025 FATEEERHIRS

20255 AT E8E
SRS

[az :

FERRARX D “IEETIRE" 5 “FLErTEE”,
PRI B35 2024 FEIEIRE “ATREME” BG5S 2023 Fif
STLE, BINEETARK.2023 &, B 57% MNZIFEIANRIAL
BEEKHETEAN, 36% INNETERRHFILE, 5
2024 FE1LF %,

BELEREFE—ER

W REHE AR W FEmE TKATRE B T2ARJHEE
R 5 E 8% 10%
ATERESRERNIERR
RRSE 8%
ATEEISRAMRERINIE °
0% 20% 40% 60% 80% 100%
ZIHFEBDL

O B/\EHE

8.1.7




AT ALERRESBERKAFAREAN =R TR
&%, FEARREZEFEEEER (LE 8.1.8) FRr—
(40 z RS FE—) LLEREHA (0 X 5 2)L—K)
EfETFIANATEERZREMNN ISR BEMS,
2024 FH 67% K Z AR AT E8ERTRERIME =R LI,
M) LE— X —LEBI{ 0y 49%.

| 1 20255 AT #E
HI FREIRE i

M 2023 FE 2024 F, FIERIREHARINN AT E RGN
TEARNEEAIYBRR L ERETENE, EHIEN 3% 2
hER, FTE-RS5R/LB—NBEEX, RITRAEBAY
AT BRI NNEIRIETEERE,

2023 5 2024 FRRARXY “ATEREBERRAFRZLI ISR BHARELEH (RFRES)

BRRR: SEER, 2024 F| ER: 2025 FATEREERRS

Z B

F—R

XX

67%

64%

55%

_ 49%
2)LB—R ’ H 2024
2023
0% 10% 20% 30% 40% 50% 60% 70%

(5ZFEEHL)

O B\EHE

8.1.8




AIERESRE

sERAEERY T RBEEATLEERNERETS
EFARINEER ENEE, BEE5 RRMRREFTE.,

RIEE 8.1.9, 55% MEKRZIFEINNALERERBDT
RUESSARTBRIATIE], 51% BIAINA AT EEISHERRRIERE,
MEZFSMUHZAE, RIHEVNRMEENEERNSE,
DAURE 36% 5 31% BAINA AT E R X LS E
R

819 X8R, FREERHPHALERE “BREREZ
FRAREONLEAEZEREE TNERSENFUN, HFPES
72% R IHERIAIEETRE, ORZEE (54%) ABEEZ T,

| 1 20255 A TE#E
HI FREIRE :

=, XE. LA mASMEX, ANNATEERSLER
FRIEEBIERT 25%.

o, EE—TERD, EZPENATEENERTE
BRWSE, tEEASURETTN thEEE RR.FI20, 3
EINNATEEEAERNELFTNEADEEREA LS
BEBS T BRT B H IR E R,

ERFIRE, B 38% NZIPBINNALERRF LSRR
B HA, EAFRIHENTNEERS, & 56%; mHARM
A&, (NE 19%.

2024 FRIRARYALEREEZF. RF. RESHEZWESAN

BRER: SEER, 2024 F| ER: 20256 FATEREERRS

ATEEEERERENZTINL

ATEERERERM I Ti7EE

ATEEEERERNTIE

ATEEEERD KT ESR
AR

AT EEER S ERRTER
(sneeill / MRS, B, F
R BH)

AT EEERSERNRERRR

Y HEAR ® H B H H &
HE R TD®HE RNEKKRE
E K = = Q@ =)

= fiig

O B/\EHE

ENERRT

W & ¥ B R N dr i B & 8 # H K H H o H
E KD HEEIERIREXNRES £ 5 8 8 # O #K
Y o L e 8 B k& el +H
i woF
2
- E8.1.9




8.110 5E 811 WRIXHIEHT TRXMDN, R  ITHERKEH
RRAERERGEZBOXKERARLIR, ZHEST " IERR.

20255F AT E8E
SRS

[az :

MUz RE, 62% BEATIERESHNEES

AIEERNEMUTE " MARESHIAN " AT EIHEh, FEBRLEZIFE AN ALS B BERES TR E
FESIESHE " NESZUEEBEXY BoERME=ZE MER, BAtEMED AN ALSSERKESMIIN D ALE
EFAHENFMEERE, 2501XF 17% f 21% WSHE K.
KRIANELMBLEZ T, FEZHESEENRR, 44% AR A
2024 FEHRHATEERERUTIHBNETALENEE
FHRRR: #HER, 2024 F|EXR: 2025 FATEREREURS
100%; |
90% :
|
80% |
|
5 7% :
R
@ oo DEREe -y
e S T—— @35%?5_ SeEmE® _ _ _ __ _ ________________
Y 28 poqm o o Toax
a 40%| A= R i *ﬁm.ﬁ . ?:’;E O +tEH
S , B o.gaﬂg; :
H  30% EEFBSt i |
< MEAS, =5 |
& 20% #E o I
[=E:N !
10% e RARFVER 1
|
0% 10% 20% 30% 40% 55% 60% 0% 80% 90% 100%
Ml (SZFEE L) & 8.1.10
2024 FE2IRTALBRERE TR LIERBES N ALENBHNEE
FRBRR: mER, 2024 F | BER: 2025 FATEEERERIRS
100% i
90%| :
|
80%| [
_\’3 |
ﬁ 70% :
ﬁ 60%] : oE “P? EERAETE
ﬁ:( 50% — — — — — — — — — — — — — — — — — : 777777 ES @! — 7.‘.\7 g -~~~ —-
4 oSIE | OLEH e BRLT
W 40% &K@g@ B‘Jé%.o L S
\'__‘ IN=\I
< 30% m&%
< uugxo om@‘ru o EE
20% . By
10% KRS |
|
%o 10% 20% 30% 40% 50‘% 60% 70% 80% 90% 100%
SR TIEFRERAINTE (5ZIFEEDLE) a1

O B/\EHE




2025F A TE &
B\E: ARIS [ AI ooe

II\\

EE)J 5085

FNE_SRARMEFTIEN, BEERAREENSE EXRTETEDNBERSFERE “WIRR” & 2023 FHFIE (
PRERE S EHBHMEEZHRE . MEE Waymo 5 Zoox FAFH 68%) BB T, BIET 2021 FH 54% . EXIFX—WA,
BR, BEARY B BERRANSEZSEMIE. . 2022 FH 55.7% BE LT+, ChatGPT BRI INTF 2D

EERENS (AAA) BFREMBEBELARINNFTRE BERBIEEH O IFRENXREAR RERANATE &R
B &IMEET 2025 &F 1 BT, BELN 97% HNEERE. ERZH R (79.2%) BT HMFEA (55.5%), 182022 FEM
B 8.1.12 7R, REBMEREMEEELHNAHER, B KL E)R R 2MATIRT .

8 61% BEBARTIFZRARREINEXE 13% K9Z)

2021-2025 FEEZW AN BN EWSFSE

ERIRE: AAA 2025| BIE: 2025 FATBEEEEGRS

|I =1 RigE W (S
100%,
80%)

1

/r

}\ﬂ] 60%)

o

Sif

40%

20%

2021 2022 2023 2024 2025

8.1.12

O EN\EWME




BN\E: AHUSR
8.2 ZEBHHEENEL

| 1 20255 A TE#E
HI FREIRE i

8.2 EEBERHIEZ I R

FIHEARI AT EEENSERN, (NERRRBIFZT
8, EAAREX B DIBXRSNEE, THRBERHIES,
AEMNEATEREESBERHEFEERLOAE, 2022
F5 2023 F, HEEFUAR . FZRFE BHREHERA
FREARNAREANTRT —DUREXE S BRI ESE
(BfETH. #XS5EREHE) NER.XMATHLKRETH
1,000 &5 E REVR R, HATEEE R F#ZE ChatGPT &

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

0% 20% 40% 60% 80% 100%
ZipEESL

8.21

O B/\EHE




2025F A TE &
FEEURE

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
8.2.2

O B/\EHE




| 1 20255 A TE#E
HI FREIRE :

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%

0% 20% 40% 60% 80% 100%

o
o
ot
o

8.2.3

O EN\EWME




2025F A TE &
B\E: NHS FII SRR

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%

0% 20% 40% 60% 80% 100%
SHEESL
8.2.4

O B/\EHE




2025 AN TE&E
BEERE

B %



s—E RREFLR 416
BB RARMRE 420
H=E AMERENALERE 427
SEmE 2% 431
FLE RE5ES 441
ERE Bk 51 451
BtE BB 454
FINE NHEM S 455

[Az

2025F A TE &
FEEURE




Bt%
B8 HR5FR

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
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FRFAFNEWEEIR: anonymity, confidentiality,data breach, data
ethics, data governance, data integrity, data privacy, data
protection, data transparency, differential privacy, inferencepri—
vacy, machine unlearning, privacy by design, privacy—preserv—
ing, secure data storage, trustworthy data curation.

LE: adversarial attack, adversarial learning, Al incident,
attacks, audits, cybersecurity, ethical hacking, forensic analysis,
fraud detection, red teaming, safety, security, security ethics,
threat detection, vulnerability assessment.

ZEREMABEM: algorithmic transparency, audit, auditing,
causal reasoning, causality, explainability, explainable Al,
explainable models, human—understandable decisions, inter—
pretability, interpretable models, model explainability, outcome
explanation, transparency, xAl.

SRR EEKATTERNALEREIR
HE

HBRAZNMRARSERE ABEFHITE R "E3N
RENATIEEWR "BE. BEWETRE 20 TERM 19
MTWAY 1,500 REWHEE, BREUHNSKAZDIA 5
2%, WETF 2025 £ 1 BE 2 B#tf7. ARENALE
BERINRBEENBNZE TEXA RAl [RNFISEEATEIGH
ek, HXIARMIZE RAIJERA 10 DA EHTREILLE.

BEHDK 10 T RAI 4 AIFEM. RILVNEIEERE, AF
MAFLARL. EREMAERE. ARER). MRS,
a5EH. ASH/RU/ X, GEENEMENNREAR
B, BREZAENEARER, BEiHR)XE




Bt%
B=E: AREOATEE

ZEHNRIENALIERRBAE

ZHH AR 38 TERMN 750 ZUMSEHRIT TRE,
RANT T RAI BOIUR SXERSERRT MEARRIETY
RMEFETE, BIEER BIE/ ALS8. T2, KRy
SN EWAL.ZEH RAl AEEEE— T HIENA

TEREESR, 82 RAI M EE—ARER . NELEE ., BIEHN
BAMKRGERL—UR 21 D FHE, RAIKAES HN
TER, MNFFRER RAI SLEEIZE FRREYIT,

[az :

2025 AT &8E
SRS




2025 A T & fE
M3 FlI SR

BT NERENALRRE

5|1

Alanazi, S., & Asif, S. (2024). “Exploring Deepfake Technology: Creation, Consequences and Countermeasures.” Human- Intelli-
gent Systems Integration, 6(1), 49—60. https://doi.org/10.1007/s42454-024-00054-8

Bai, X., Wang, A., Sucholutsky, I., & Grifths, T. L. (2024). Measuring Implicit Bias in Explicitly Unbiased Large Language Models
(arXiv:2402.04105). arXiv. https://doi.org/10.48550/arXiv.2402.04105

Birhane, A., Dehdashtian, S., Prabhu, V. U., & Boddeti, V. (2024). “The Dark Side of Dataset Scaling: Evaluating Racial Classifcation
in Multimodal Models.” The 2024 ACM Conference on Fairness, Accountability, and Transparency, 1229—44. https://doi.
0rg/10.1145/3630106.3658968

Bommasani, R., Klyman, K., Kapoor, S., Longpre, S., Xiong, B., Maslej, N., & Liang, P. (2025). The 2024 Foundation Model Trans—
parency Index (arXiv:2407.12929). arXiv. https://doi.org/10.48550/arXiv.2407.12929

Gabriel, I., Manzini, A., Keeling, G., Hendricks, L. A., Rieser, V., Igbal, H., TomaSev, N., Ktena, I., Kenton, Z., Rodriguez, M., El- Sayed,
S., Brown, S., Akbulut, C., Trask, A., Hughes, E., Bergman, A. S., Shelby, R., Marchal, N., Grifn, C., ... Manyika, J. (2024). The Ethics
of Advanced Al Assistants (arXiv:2404.16244). arXiv. https://doi.org/10.48550/arXiv.2404.16244

Germani, F., Spitale, G., & Biller—Andorno, N. (2024). The Dual Nature of Al in Information Dissemination: Ethical Considerations.
Jmir Ai, 3, e53505. https://doi.org/10.2196/53505

Gu, X., Zheng, X., Pang, T., Du, C., Liu, Q., Wang, Y., Jiang, J., & Lin, M. (2024). Agent Smith: A Single Image Can Jailbreak One
Million Multimodal LLM Agents Exponentially Fast (arXiv:2402.08567). arXiv. https://doi.org/10.48550/arXiv.2402.08567

Lafer, J., & Rehman, A. (2023). “Deepfakes and Harm to Women.” Journal of Digital Life and Learning, 3(1), Article 1. https://doi.
0rg/10.51357/jdll.v3i1.218

Li, J., Cheng, X., Zhao, W. X., Nie, J.-Y., & Wen, J.-R. (2023). HaluEval: A Large-Scale Hallucination Evaluation Benchmark for
Large Language Models (arXiv:2305.11747). arXiv. https://doi.org/10.48550/arXiv.2305.11747

Liebowitz, J., ed. (2024). Regulating Hate Speech Created by Generative Al. Auerbach Publications. https://doi.
0rg/10.1201/9781032654829

Lin, S., Hilton, J., & Evans, O. (2022). TruthfulQA: Measuring How Models Mimic Human Falsehoods (arXiv:2109.07958). arXiv.
https://doi.org/10.48550/arXiv.2109.07958

Longpre, S., Mahari, R., Chen, A., Obeng-Marnu, N., Sileo, D., Brannon, W., Muennighof, N., Khazam, N., Kabbara, J., Perisetla, K.,
Wu, X., Shippole, E., Bollacker, K., Wu, T, Villa, L., Pentland, S., & Hooker, S. (2023). The Data Provenance Initiative: A Large Scale
Audit of Dataset Licensing and Attribution in Al (arXiv:2310.16787). arXiv. https://doi.org/10.48550/arXiv.2310.16787

Longpre, S., Mahari, R, Lee, A., Lund, C., Oderinwale, H., Brannon, W., Saxena, N., Obeng-Marmu, N., South, T., Hunter, C., Klyman,
K., Klamm, C., Schoelkopf, H., Singh, N., Cherep, M., Anis, A., Dinh, A., Chitongo, C., Yin, D., ... Pentland, S. (2024). Consent in
Crisis: The Rapid Decline of the Al Data Commons (arXiv:2407.14933). arXiv. https://doi.org/10.48550/arXiv.2407.14933




2025 A T&RE
M3 FlI SR

BT NERENALIRRE

Mazeika, M., Phan, L., Yin, X., Zou, A., Wang, Z., Mu, N., Sakhaee, E., Li, N., Basart, S,, Li, B., Forsyth, D., & Hendrycks, D. (2024a).
HarmBench: A Standardized Evaluation Framework for Automated Red Teaming and Robust Refusal (arXiv:2402.04249). arXiv.
https://doi.org/10.48550/arXiv.2402.04249

Parrish, A., Chen, A., Nangia, N., Padmakumar, V., Phang, J., Thompson, J., Htut, P. M., & Bowman, S. R. (2022). BBQ: A Hand-
Built Bias Benchmark for Question Answering (arXiv:2110.08193). arXiv. https://doi.org/10.48550/arXiv.2110.08193

Qi, X., Panda, A, Lyu, K., Ma, X., Roy, S., Beirami, A., Mittal, P., & Henderson, P. (2024). Safety Alignment Should Be Made More
Than Just a Few Tokens Deep (arXiv:2406.05946). arXiv. https://doi.org/10.48550/arXiv.2406.05946

Reuel, A., Connolly, P., Meimandi, K. J., Tewari, S., Wiatrak, J., Venkatesh, D., & Kochenderfer, M. (2024). Responsible Al in the
Global Context: Maturity Model and Survey (arXiv:2410.09985). arXiv. https://doi.org/10.48550/arXiv.2410.09985

Réttger, P., Kirk, H. R., Vidgen, B., Attanasio, G., Bianchi, F., & Hovy, D. (2024). XSTest: A Test Suite for Identifying Exaggerated
Safety Behaviours in Large Language Models (arXiv:2308.01263). arXiv. https://doi.org/10.48550/arXiv.2308.01263

Ruan, Y., Dong, H., Wang, A, Pitis, S., Zhou, Y., Ba, J., Dubois, Y., Maddison, C. J., & Hashimoto, T. (2024). Identifying the Risks of
LM Agents with an LM-Emulated Sandbox (arXiv:2309.15817). arXiv. https://doi.org/10.48550/arXiv.2309.15817

Sheshadri, A., Ewart, A., Guo, P., Lynch, A.,, Wu, C., Hebbar, V., Sleight, H., Stickland, A. C., Perez, E., Hadfeld-Menell, D., & Casper,
S. (2024). Latent Adversarial Training Improves Robustness to Persistent Harmful Behaviors in LLMs (arXiv:2407.15549). arXiv.
https://doi.org/10.48550/arXiv.2407.15549

Simchon, A., Edwards, M., & Lewandowsky, S. (2024). The Persuasive Efects of Political Microtargeting in the Age of Generative
Artifcial Intelligence. PNAS Nexus, 3(2), pgae035. https://doi.org/10.1093/pnasnexus/pgae035

Spivak, R. (2018). “Deepfakes”: The Newest Way to Commit One of the Oldest Crimes. Georgetown Law Technology Review, 3,
339. https://georgetownlawtechreview.org/wp—content/uploads/2019/05/3.1-Spivak—pp-339-400.pdf

Vaccari, C., & Chadwick, A. (2020). Deepfakes and Disinformation: Exploring the Impact of Synthetic Political Video on Deception,
Uncertainty, and Trust in News. Social Media + Society, 6(1), 2056305120903408. https://doi.org/10.1177/2056305120903408

Vidgen, B., Scherrer, N., Kirk, H. R., Qian, R., Kannappan, A., Hale, S. A., & Rottger, P. (2024). SimpleSafetyTests: A Test Suite for
Identifying Critical Safety Risks in Large Language Models (arXiv:2311.08370). arXiv. https://doi.org/10.48550/arXiv.2311.08370

Wei, J., Karina, N., Chung, H. W., Jiao, Y. J., Papay, S., Glaese, A., Schulman, J., & Fedus, W. (2024). Measuring Short-Form Factu—
ality in Large Language Models (arXiv:2411.04368). arXiv. https://doi.org/10.48550/arXiv.2411.04368

Zeng, Y., Yang, Y., Zhou, A, Tan, J. Z., Tu, Y., Mai, Y., Klyman, K., Pan, M., Jia, R., Song, D., Liang, P., & Li, B. (2024). AIR-Bench
2024: A Safety Benchmark Based on Risk Categories From Regulations and Policies (arXiv:2407.17436). arXiv. https://-
doi.org/10.48550/ arXiv.2407.17436




B3R

BHE: 25

BE: 257

Efrtlss ABXE = (IFR)

NEBAREEE DHIEWERE World Robotics2024 &,

Lightcast

Vishy Kamalapuram #1 Elena Magrini 85

Lightcast MR HIZ O, EEE. TAMBME TIFEEES
BRI AR R AT R A T ERERAR D 7 21T
1BESE B AMSE A AP ASER AR, MR S A hin&=l
RUER A XML SR EREE T EZNRRS, MLT
ERBEHRR. EERENRMREMRENTAREEAED
RUBRAL 7518 AR T BB 252, 7BIA[8) https://lightcast.io .

IR & iR

NT ZHEIXLESH, Lightcast 28T HE 2010 F AR E
R E R MEERE R EUES . Lightcast K& T 51,000 Z1ME
LIBEWIAIBIER, WEMATIETRETEE. TR
iz EILEERER, MRESRER, HFMBBRER AR
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

| 1 20255 AT & #E
HI FREIRE :

HIERBERS LAITRARNIRUTRNSHhARMNAE
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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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Softwareas a Service (Saa$S) 2
Artifcialintelligence(Al) 3
Python (programminglanguage) 4
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SQL 9
Generative Al 10
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https://linkedindata.worldbank.org/ 1 Zhu % (2018) ) , iz
TRRERB VRS AMRPERINEA R0, & WERRR
WSEFTEMMEREFTACHET, KISHEE—RITRE  T R
B 2019 HF#ErIA.

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

FRENE R ENBRAZIEALREB AL ABE
K PRZAABENEE, BIERSZAN-TEREZ—T
EXRMNEXSRNIFREE B, BT ST ERIGEUER
ST TII—HANE G0, 5 A EME, FRREd A ERExs
nE (NERFEERENENE) HRIE A BSFFRN R

AAKOHTT T Y3 —EALE, #AFE3R1A 10,000, ELtL, 38R 2 mEY
EMETEEZENSTE A BB AT RapER. BT8R T
ETRAEE EBIEAE, B RA T REEE.
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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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INER AT Capital IQ B9ER#E, FIE3K B Crunchbase FEKIE
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RN EEMERNEE, Taeiie REAYIIE LIRS
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BERSH
REWATERFEQSTBURERE S HEARM M iR
BEROE., EEMXEF.Quid JIRBESEMEBX, REE
. BERR. BREBFNE / A% MRIFE DT RERE
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MRBRERPHEE 7,000 RAE], Quid RIRBIESEE
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BE "B "Al "B " ALERFS) "B " IREES,
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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
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NERVEFIN, ERXMIERT, WEMEZHRURE.
DERRAURE: XEHE Quid AUDEARIIKIE, BDE7
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=51

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)
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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
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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
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“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 “communi