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2.1 HIRAERIRERER — SRMIGPT-5

FRoEmE

The big thing that we are targeting is producing an automated researcher. So automating
the discovery of new ideas. The next set of evals and milestone that we're looking at will
involve actual movement on things that are economically relevant. And | was talking to
some some high schoolers and they're saying, "Oh, you know, actually the default way to
code is vibe coding. | | do think you know the future hopefully will be vibe researching."

HNMERERKERESE— MBI R G, g , Bt MEBAERAINTFE. HKITEEX
AR T — AL RS R EAEESFTMENE S LBEKIrdt R, &I —L 5 A
X, AT M, AREDEND | IMEBAKSRFE A IR SR RFE (vibe coding) . "FRAASS
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A, RREFELEERIHIR (vibe researching) .

Thanks for coming Jacob and Mark. Jacob, you're the chief scientist at OpenAl. Mark,
you are the chief research officer at OpenAl and you guys have the both the uh the
privilege and the stress of running probably one of the most high-profile research teams
in Al. And so we're just really stoked um to talk with you about a whole bunch of things
we've been curious about, including GPD5, which was, you know, one of the most
exciting updates to come out of Open in recent times. And then stepping back, how you
build a research team that can do not just GPD5 but codeex and chat GPT and an API uh
business and can weave all of the many different bets you guys have across modalities,
across product form factors um into one coherent research culture and story.

B JakubFIMarki 213k, Jakub , #REOpenAlfE ERIF¥ K. Mark , /REOpenAlfIE B
B, KEEEZER NS I RE AU GR IR B IR ANz —RESEN. FKITET NEEE
ST —RZINENNFFEXARNEER , AFEGPT-5 , XZE0penALAFRBE A/ OHKIERTZ
—. RE , KIBR—SHT |, FRTENAIEL— DN ANEEHE GPT-5 , iCREf#H Codex,
ChatGPTRAR APV & HIBFRERN , FEBEB KRN ERRELS. FRFRES LHRZ AR
i PR —ME R R SIS,

And so to kick things off, why don't we start with GPD57? Just tell us a little bit
about the GPD5 launch from your perspective. How did it go? So | think
GPT5 was really our attempt to bring reasoning into the mainstream and um
prior to GPT5 right we have two different series of models you had uh the
GPT kind of 2 3 4 series which were kind of these instant response models
and then we had an O series which uh essentially thought for a very long
time and then gave you the best answer that it could give. So tactically uh we
don't want our users to be puzzled by you know which mode should | use and
it involves a lot of research in kind of identifying what the right amount of
thinking uh for any particular prompt looks like and uh taking that pain away
from the user. So we think the future is about reasoning more and more
about reasoning more and more about agents and uh we think GPD5 is this
step towards delivering reasoning and more agentic behavior by default.
There is also a number of improvements across the board in this model
relative to O3 um and our previous models but our primary our primary um
fees for for this launch was indeed bringing the reasoning mode to more
people.
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A, ATHIFFE , BTN MNGPT-5FF140E ? & MIRITE £ FE B Bikik GPT-5f1
KB, FHRNM ? HIAAGPT-58FKNEIEE= I HEIE” (reasoning) WA E
MHE—XEE N, #EGPT-5281 , HINBWANARRARSK &8 . —EGPT2, 3, 4
Ry, XUERIpNER ; 5—1ME0RS , B4 TIES KNBEKEE , Rk
HEBEAENRESER., IR L3, BRIAFHER A EREAL(E AWRFE " &
BAR , XFEERENATRRANS T EARERR , fEREEEEL ), A
FF FIERE R R, B, FRITAHRIE MR O THEE | sk i O 2REK
(agents) , MEKNNAFGPT-5EFAEBIARR HHIEREN FNE L HEE(K T B K —
. S03URFAZ BIHIETUARLL | XAMBEIVIER A HEME L B0 |, BFR{1X K
AHNEZBERHREICHEETEEZ A,

R

XE R E#E RS T OpenAlKFIMZ OMRRE AT - KRB ARE ‘B R , LB 2T
GPT-5ftz/ (Mg HEE”, BRRCGPT-5MEXRE N , BAFTERRMTAR BRI (Reasoning
Model) .

AT UMELR DURETF R B ENR/RFREBE (B% , R518) TREPHCIIERE . £

SLHIGPT-3MGPT-41REL | T AR R T RES” | ENRRIERELUET F 2R
A, R, BEIOMAREE. MUPRPREIK ORI MHE ALK RG22 H1EEEL" , B4

FRMEE , TS LRZENNAHS , DRGREZRRES . XFMEEE XFA—F4a A8
44" (Chain-of-Thought) HITA , BIFEARH RASRAT , ML FAMELTR | BFERE
RN BRI —H , XAKRES T RSN .

GPT-5FE a2 AT , BEEWCR XM B E TSR T —i , FhHRE g Rk
WA B A REE  MIXEE1EEE . RAABFRAUGTEEMMER , ARGAGR
BT —FHLHN TN BEN—CERRBMBREE , MR LA TEIEHMERE , BIRE 2Tz
N E IR REIR

X—H AU T , ERAFMEFH—IRZIEE, ENESEAN—INFTERAFTF
HEERN TR, FHam— M aEE ETEMESFRREN Sk RE. IROMAEEEE

BEIK (Agentic Behavior) HIXE— , BB EMMZ O —ME A BB IKEIEM S ECA
TR, AT EIFHIRERGPT-5TAL ML E , TaRAUE T OpenAlK R R KR N7E.

1 : OpenAlERIEE BB HTE

BE RAES ¥ REERRURE

==8
GPT- 2018 11742 RIE T #ETransformerieat)_ b HHTAE BT ATATHE,
1
GPT- 2019 152 RINTSRKITHAES] (zero-shot learning) B8] ; BEBAE
? BERBK A,
GPT- 2020 1750  }5@/DEEARZES] (few-shot learning) ; REE/DEIRFIBIATHIT

3 1z 1%,
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GPT- 2023 R SIASHESEESN CHEANEGBAN) ; BERFT AR
4 FERD T LI
GPT-  (JikeiT  RiE  BUASERT HEEREN | BEARIBES AshER. 1BFIAEE#
5 = A1,

)

2.2 |HR B 4s - BMEKIEE S SR SURAR R

FREmE

Can you say more about how you guys think about evals? | noticed even in
that launch video there were a number of evals where you were inching up
from you know 98 to 99% and that's kind of how you know you saturated the
eval. What approach do you guys take to measuring progress and and how
do you think about it? One thing is that indeed for like these evos that we've
been using for the last few years, they're indeed pretty close to saturated and
so yeah like uh for a lot of them like you know inching from like 96 to 98% is
not necessarily uh the most important thing in the world. | think another thing
that's maybe even more important but a little bit subtler when we were in this
like GPT2 GPT3 GT4 era um you know there was kind of one recipe you just
like pre-train a model on a lot of um data and you kind of like use these um
evals as just kind of a yard sick um of u how this generalizes to like different
tasks. Um now we have this uh different ways of training in particular uh
reinforcement learning on like serious reasoning where we can pick a domain
and we can really train a model to like become an expert in this domain to
reason very hard about it which lets us um you know target particular uh
kinds of of of of tasks uh which will mean that like we can get like extremely
good performance on some evolves but it doesn't indicate as great
generalization to to other things | think so the we think about it in this world,
we definitely think like uh we are in a little bit of a uh deficit like uh of of of
great evaluations and | think the big things that we look at are actual marks of
the model being able to discover new things. | think for me the most exciting
thread and like actual sign of progress this year has been our model's
performance in uh math and programming competitions. although | think like
they are also becoming saturated in a sense. Um and the next set of evolves
and milestone that we're looking at will involve actual um discovery and and
actual um movement on on on things that are that are economically relevant.
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FRATBEZ IR AL (evals) HIBTEND ? KITZFNERAMME , HRZFHTE
PR R EM8% IR FHEI99% , XINFRIAWEHELEBIT . KINBMTARIERE
EHR , NENMEEXNAEM ? B, 1T R JLFE— B EFE AR LS EAR
Y, MSRERAER IR T . L, ITHPIRZFEIRINR , NI6%IE FHEI98%
HA—ERHRA LREZNEE. WMAAEE—HIEEEZEEMYHKE : £
GPT-2, GPT-3, GPTAMEHR , EAERF—HMAL , MR KEFIET)ILZ—1
FERY | SR XS EE A ER Z WEIARRESBEN MR, BIERNBTA
BIEVIZA |, 572 E N HEE LRSS |, BRATTRUER—MEEu | 4
JEEIEBISRETY BONZAVT T 2K |, SYHSHTIREHIE, X(ESIRGEBST X415
EHETRES , XEREBENT T AL (G EESARIFHMRE | BXFARREST
HittEMBERFLE BRZHEEN ., APIEXNHTRE | FOTHSTARIKIE mbk
ZIFRTHE R, EITRENE R 2R A TN SChrARE. XERSR
SEFBANNORERNKFHERRNE | 21BN ESCENRIE TR IR
W, REFANAXLTEREEME N EMAETEMWI, FHNEEIER T —HITE
MEBFREE BRI AET , MREAFTZSNENSE S ERIFSIrdtE.

R
XESIEIER T AT HAIRT RAURIEFEE IR —NRZIBE - EEEAL.

BT WEROIREN VL (Evals) . FEALSFESIF |, “Evals™faE —EARAEAIIAEE
A, FAREE—MERRMRE , MGFERENE R . EdX , SEWAZGHEAT LK
BB, {BJakub Pachockifgt , XLEIARARRELEMT . XERERINRKRTEIIEX
K _EELReETPRILIHN AR (B12098%. 99%) , KERAT I BETR , FARER
RILBIE RS R EREKF LS T BB XN, XIFtb— N A SR ERERIR Y |
XU DL TG EMERRE T ML FFMEMRIES , REEEAMmTLEE TN RTE.

ERBRXRMEBET , ENFFENAD | FFRRF TR AURRERAES) , RR AT DN
Ik, NMER MG ERIURLF |, BXE—M UGS ZIEURSHIAER , FANKEAE
TITZK. RIERZWREN . SRt — AR RS ERENEE , BAEE S , BfRR
AL KREN FH AR S Tt

HLt , OpenAlIEETTAHH. EXER IR, MbiTK B J63RE T BLBIANZHETRRAEZE
AEAIE | ERFBFRAMNLITER (IMO) MAtCodermfRRF . IMOR£Ik&RINRK ST
AT MACoderMIZ M SMERIARERATE . IETHIFRE , BENIX
HREEHHAEN , FRSEERSRINARN. QENMERZ EHIERESRAF R 2
[FE., EATMNRKAZ ARSI , ME2EErEH.

X—HEENEKXR, ENEEATRREEENEERZRFME LA F 6 B 1E AL A8
fiRR, BAREBIEXEARALRENHRENTEETESRMBPOALEF RS TH , EFMEK
W BNUARRX—RABFRBLET —5. FAXLERFRIMEMEED , ERBRAKSER
ch AL EFLSTIME MR F A TAMER T AR, MARA B , BGHBMEIBEHA | ik
HHMEB TR , BAKUTCA T IR B SIERE B A ) —BRIR R GBS TSMER BIHT
(extrapolation) TIEAIETNAE (interpolation) A1 & BE—TM MK ER K K R 520

XK.
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FREmE

Totally. You guys already got number two in the at coder competition. So
there's really only number one left. Yeah. Yeah. | mean | think it is important
to note that these evals like um you know Il atcoder IMO um are actually real
world markers for success in future research. | think a lot of you know the
best researchers in the world have gone through these competitions have
gotten very good results um and and yeah | think we are kind of preparing for
this frontier where we're trying to get our models to discover new things.

T2, RIELEACoderieFTERTH 4 , FIUARAF TE—ET.
R, 2K, BRERE , WANREEN—RE , BAtCoder, IMOXHHIFEAL
KR LR AR RBNNE KM RIS, REAE , R RS RMAFHHIRA ZED
TR FRE TR FREG. B, 26, BAEBNEEAXD RIS
WA O EZ NLEBRARER X RINHEY).

RERIE

X BV —BRA T AT AERRIE A F TR EARBTAARHE. Mark Chenfgi |, XEETETRH]
BN SREERTHURA SN E B REBNAXM. XHIETE. TREMR—NERMEFRIFE
A, BRE—TEBNEIE , BHFRE—FRESCEEHEN , 81

1. [RBSE  B— AR, BRI R — R EE KNSR,

2. g B | RAEBNR DM |, FERESE RN ST BRI ARSI AR,
3. QIEMEAR | FERMTTRINGUSZ BIEIEXR |, IREFRMRRTTER.

4. PRERAE : RGOS FNIERA B C iRk R,

XERENRRERE — B MFR LRI LRI L ERNLOERT. B, BEYIZRAITEX LT RF
B ARE , OpenAlSKic LR E— & EIREM TSRS | RIUFEFFAI TR R

PR OIRE. EHE R ARKN BINUHTR QTR — e L RlIgR . LETne

AL R IETEH) —— B FEX ST IR M AZERAEARRN) . Al B IERMROARIART , sUEIRE
B EEIEREBHENBIERTA B AR LT —25.

2.3 AIBENRIEIL SR E

FcEnE
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Yeah very exciting. Which capability from GPDS before the release?
surprised you the most when you were working through the eval bench or
using it internally? Were there any moments where you felt like this was
starting to get good enough to release because it was useful in your daily
usage? | think one big thing for me was um just how much it moved the
frontier in very hard sciences. Um you know we would try the models with
some of our friends who are you know uh professional physicists or
professional mathematicians and you already saw kind of some instances of
of of this on Twitter where you know you can take uh a problem and have it
discover maybe not like very complicated new mathematics but you know um
some non-trivial new mathematics and uh you know we we see physicists
mathematicians kind of uh repeating this experience over and over where
they're trying pro and saying, "Wow, this is something that the you know,
previous version of the models couldn't do." And it is a little bit of a light bulb
moment for them. It's like uh able to automate maybe like what could take uh
one of their students months of of time.

2/, IFRHEIAL. FEGPT-5RMZET , ERBIRBENRILIRTBENRY , Tk
EAESHTREENTIEZENEMERN ? HIXBENNZ , RIS CELR BT,
ARAT , BAEERINNEE TEPEFRER » TAAMHER , —HKE
TR EAFEEIANER AU TR . BN —LERA—NEARE |, 1bi]
BE IR R B R ., RELAE Twitter BB T —LXAEBIT |, #RAT A
BE—EE , e RN - E—WF AR IR BRI — MR — YA
RERFEE. ENBZWPIEEFRMBERI)— AN —POEREFMEAR |, i1
Wasin i, XERTHRAARIMEARZIK), "X Mb 1300 R R 6 —HLAE
Zl. ‘ERE BRI RE R R M — B FE LT R B A REST A T1E.

R

XEEXFIEIE/N T GPT-58x4 A& JRINEES” (Emergent Abilities) —BIFEIRBH L1 1IIZk
FIEAT , MBI AR T RS EEWHRERIBKEES . XFeENABRIRTIB T RN
B, MEEIIEREE A TR R ZKIR A SSH . BMENHEN.

B— T WHRIMIEFREEAK , EEX— D FREA TR R |, ZIWAIR] ATEST
B PRBE— DB HRRR AT RBER , BNEE—IEZNETR. ARBUE—MEER
ALE (BERRNE)  UABE—NMERANEENTF  ©THARA— T EEB S SEIAAGIET
T2 R TAKLE

XERIN B FER AN IE R —NERE ARG ENRA, ERPUSR , — MR ASIE
THERFWARBIEHES AR, BIE—MEESAE IR |, 2IEF EIEK., RAIBE
AJEEH, SPCHTAXIMES , BARINERR A RARKHFE . BRI AN EDIRE 5530
PR , TETEREAEMASEBEMER T/E |, thaniR MR A, Rt R , Uk
IEAHSHREER.
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XA RIE—IAIETZ)” (light bulb moment) IR , MUBHMERMNIRTT , EEEL4EH
AREEAE, tNFHAEIRE , JUASAT—FEHNEs)  BAWEA—DAREIRE. FHRIMIE
A RBARRIERY , SRIRAMEIEA LS K FFEN T KM A B SN R,

FcEnE

Well, GP5 is a is a definite improvement on O3. For for me, 03 was definitely
like that moment where the reasoning models became like actually very
useful on a daily basis. | think especially for um you know working through a
math uh formula or or or a derivation like they like it actually got to a level
where it is like fairly trustworthy and and | can actually use it as a as a tool uh
for for my work. Um and yeah | think | think uh yeah it is very exciting to get
to that moment. Um but | expect that um well now as we're seeing um you
know these models like like actually able to automate well yes like like we're
saying solving contest problems over over longer time horizons | | | expect
that that is well that that that was quite small compared to what's coming over
the next year.

I8, GPT-5/8%4 T O3S — MRS . XTERFRU , O3LEXT A ML IHIEERY
HEHE TEFEEIEESSARNZ, AR , 532 ELIEHRFARTIHESE |, E
SPR_EXE) T — MY ESEBNKT |, KERNTTRDIEEEAKRTIERNLTR, 2
B, BIARBEREIIBAN I ZIAEE S AN, (BERIUT , IEFKITERXLUAERIgERS
B fRRTEIRRE | I EBEEE KN A E LT , It SRKk—FFK
BARENEEMALL , RE/INK LKA,

REARRE
Jakub PachockifElX 24N T —NERKMANA , 32T AIREN R REBBMEFMEE.

XM E , OMER! (GPT-5MFTSG 2z — , T THIE) BF— BT TR MR, XE
K& , AIFEIREE N B R E) T — NE B SEIKTE | S5 X B TR B3R 0] U O AE
B MO TE—BIINE RMBFHES—PFERAE. XE— NDE R TRAWRET, 7

W8T, AITBESAH B MEMBATERNER | FEALLHKEHRKENAIRBIEFEIE |
FRARARE. MOMEI , EFREAINTTEMERE] T —MER A , FHRETREKZETFAKX

FRAFH AR,

R, MEFERRR T — M ESAXENES | EPWRFIEEMR. LRTEIREB R RE
MEARAES] , RACEFERA , BEMER , XIUNERKERRWH FE". XFFIRTET
AISTAIREN Y BRAERIRZIEME ., AINRRAZEMR , METEHMN. SXERKERRH
REN1 , E—F AP REMIAE AL T EAtRES].

XBORMEAEBE T —DRIRMES  FNELE— D EARRNFEIRRIZ £, AIN—"A] e
T A PR = RER ERMRMER KL, T F—2 , B sttt — D B L R ILFTAN
RNEEE". BABRIFTMAR , TRZ AL AENRIRZ] , #BATRER BARKE R ERIKLL
—f.
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2.4 BEMII RN R S EREK Z i

FcEnE

What is coming in the next one to five years it would be just at whatever level
you're you're comfortable sharing what what does the research road map
look like? So the big thing that we are targeting with our research is
producing um an automated researcher. So auto automating the discovery of
new ideas um and you know of course like a particular thing we think about a
lot is automating our own own work automating ML research. Uh but that can
get a little bit self-reerential. So we're also thinking about automating um
progress in in in other sciences. And | think like one good way to measure
progress there is looking at like what is the time horizon on which these
models actually can um reason and make progress. And so now as we kind
of like get to a level of near mastery of this of this um high school
competitions let's say | | | would say like we get we get to like maybe on on
the order of one to five hours of of of reasoning. Um and and so we are
focused on extending that horizon both in terms of like the models um will
capability to plan over very long horizons and actually able to retain ability to
retain memory.

ERF—ZILERN , FITUNZE—THIRELEREFNID ? KT RNZ0E
HRUE—NEIUMRR. WHEENUHEENAINIRE. 4K TNBER
RZH—NEAKREZ B HKNBC N TE—ABINUIFF IR, BXTTHE
BrBEHEEY. FUERNNAEZRENHAMRAUINAR. Bolh , HEXA
RN — TR IER B X AR TIRE B 7 £ KK RS (RIS Lo THEE H RS R,
W, YHNERZERET XLESTRFRKFE , FAR | BATABBERE—2
TN RHEBEKSE . FE , ONEEETY RXMNEEE , fEREEIEE KK
B 1B) 5 B L TALKIIAES] , RARSKIRR B ICIZINAES ],

R
X EA AT EN A T OpenAlf£8 AR BT 5 i R AN74T 2t fR A% O FE AR

LB : B3R RA (Automated Researcher) . XA{UNEEENHEEMTS) , ME
ZEHU FHERENAIX— ALEENENTE, BEZEEBRE &L Bl
K, BHEAREIT F—RAl, XM T —NEER. BEBBIRMERNEERIRIEA. RN , A
TEGERTITRE , TSR TYRE. . EMEET 2 R4,

BRSNS | RN AEE (Time Horizon of Reasoning) . XE—/MNEE RZIBHHH
WALAE, ESNAREEE R XIE TS HERE |, BI— R tEpRRREKAE . T OpenARE H i HT
EVRE , —TAIRGREBIET A TIAELT |, FETEZKNBKBR— AT a8, X R
T A=/ 480 -

1. KIHBRRIBEN : EX— N REMKEEWA T RHRRINEKREAR , AIREEREARA—FR
FISHRFES , FHRITRIPIT.
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2. 1BI25F38EN  EKNAIKRZRET , ABERICEZ IR EINER KRB, FRIEX
LAERHSAREERER , MAZERILH.

3. SHEMESLIREREN | BEADHRMES , AIRESA AR I, TRENHTRBIRE ,
HFBEEERTHAIE.

AT, TRERER RTINS |, RILT K20"—2I T/ N RFEatise ., X288 —17T
AR , LT —NRRAZEEFE—IZLEFRETTAERK, MOpenAlKT—1E
PR, BRI RS AN R REIREK” . R EE AR, HAIBEBE— A KA
B, BR— RS A T THEHFHBSAEXNARE , "B R RN R R IER k.

FcEnE

And back to Eval's question that's why | think eval of the form of how long
does this model autonomously operate for are of particular interest to us. And
actually maybe on that topic there's been this huge move toward agency and
model development. But | think at least the state that it's in currently, users
have sort of observed this trade-off between too many tools or planning hops
can result in quality regressions uh versus um something that maybe has a
little bit less agency, the the quality is at least observed today to be a bit
higher. H how do you guys think about the trade-off between stability and
depth? the more um steps that the model is undertaking maybe the less likely
the tenth step is to be accurate versus you ask it to do one thing it can do it
very very well um and to have it keep doing that one thing better and better
but more complex things there's sort of that trade-off um but of course to get
to full autonomy you are taking multiple steps you're using multiple tools

EIZFFERIEIDR , KR AT AFKIAA X MERREE 15172 X X FE R TFEST
BAVFRBRSI 1, KBrL , RTXAMER , HAFFRIEEIEERE" (agency)
7 RZaet. BN, ELEBHPRET  BANERET —4 114 : /8
HZWTASIHTIEZHMKNLE  TREaSIBRE TR ; ML T, — M EREK
WARERRAIEE |, HREBAESXERRMES—LE. FINAEFIEEERE
Z [RIEARE ? BREVBITHS R MS | ATRESE T 0 MHMERMERUEAR ; TaRIFLER
H—HZE , EUMSIER T , FHEEXAEMEEGET BT ERRME
15, A, U, EMTLNBEEN , RIIPITZ AN DR | FRZ
LA,

R
XEHTT K BT R R ATEIGR — M OB | RESTEEMEZ RS,

B, LN T AR “EREK” (Agency) . —MAIFREENUNZ WatEIZ R | ©ikte
EFE R, BEITR. WALTR (AnARDERLS. MENEES) | FRIENERESRAE
BOHATA , UFTEl—MERN. 2LEAMES. XXM BN R R HBHEL I,
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SR, MATAPMEAET |, EEISHANEK , RN ETMNATHEEBE. X/ME—ME
WEEK , BEE—ANAN , EEBIRERE—nEE |, EFEIE TN, SEFREELm B £3E.
B, —PMAIBREREDITZ SRAFE , F—SHNMUMBETTRESTESE ZSHMK , B T5%+
* , BMIZREEATEmE THE., XHMEMBN RERB" (quality regression) .

R, BFFA DG — S PIYERTREE

o JBKRE (Depth) :iERBITEZL LR AAELTA , BREERNER. X2
BATeaEMNAE  BETTRRES , BHHE.

o RUEFSTEME (Stability) : [REEZLKDSEAMN T ARG , LB THIFE—SRIE
%. EHRERERSNREMA SN  BFTRLAER R KPKES.

OpenAIfINL 2 , RN RIELA X B THR FHR R R DHEERE D . — D RBRAHETERE
ARREY | BEBEKERESPRITZEN . ENMUET—SAMt4 , EeeEs—252
EBHT REFRIE , FITEC R AEEERNTUE L. JBEAIRSEN , EBsehBake
IE. Hit, #HEERE N B R M TR EM AR | BILERARER 1TIEZ0T BRARIE.

FcEnE

I I'l think actually like well the well the ability to maintain depth is a lot of it is
being consistent over long horizons um so | | think they are very related
problems. Um and in fact | think like with the reasoning models we have seen
the models like greatly um extend the the the length over which they are able
to reason uh and and work um reliably without without going off track. Yeah, |
think this is uh this is going to remain a big area of focus for us. Yeah. And |
think reasoning is core to this ability to operate over a long horizon because
you know you imagine kind of yourself solving a math problem right you try
an approach it doesn't work and you know you have to think about you know
what what's the next approach I'm going to take um what are the mistakes in
the first approach and then you try another thing and you know the the world
gives you some hard feedback right and then you keep trying different
approaches and the ability to do that over a long period of time is reasoning
and gives agents that robustness

AR, EFFRERRENRAEE LM EEKEENRF B, FTEIAAE
MNESEMXNEE. FXE , WANBETHIEER | ZNICLBZIEEREBR K
Y REATR AR S THEEN TR KE |, MASEENE, 21, X
BMERBAIN— P ERRENSR. 1. BIANHEERXFERKTERNIEERE
NEty, RAFRTDAESR —T BCBR— M EFRANERE « REA—FA%
1TRIE , KRRIEE T —SBRBRIT AT L , SB—FAIERERE |, KRR
FAA—MITIE, RSB FR-LEER RS , ARFEA=AARKTTIE, R
K—EEEAHEX—QEBENFENEE , BT T EREEIRFF S,
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3. BIREE, : PUTHITTIE | FUREER,
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RA, GRER—HARTRR, W, FIFRAHEL RN RRE . XIEHEERENRTE
REIREIAZ DA,

2.5 \ATHRUFRIFF i eius « HEERAZ A
R3cEmE

we talked a lot about math and science um | | curious to get your take on do
you think some of the progress that we've made can actually extend um
similarly to domains that are less verifiable. They're sort of less of an explicit
right or wrong.

BATR T RZ T HFMBLRNEE . BARGFHRNNFE , FRIHARATKITBIFH
—LER | RERREEY REIILEAT LB ZRIEAAUR 2 APLESH ARSI Z 7
.

R

XE— AR BRI , BT LETARL R O RRMEAR RRNY R . 2B R
b, AIFERII0UE4TUEL (verifiable domains) *ER13 T BB EMIATN. XLEAUS , tN¥F. JwAE
TR, AAUTHR
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FcEnE

Oh yeah, this is a this is a a question | | really like. Um | think if you actually
truly want to extend to research um and you know finding discovering ideas
that that meaningfully advance technology on the on you know the scale of
like months and years like | think the these questions like stop being so
different right like it is one thing to solve like a very well posed uh constraint
problem on the scale of an hour right and there's like kind of a finite amount
of ideas you need to look through and that might feel extremely different from
solving something very open-ended. Um but you know even if you want to
solve like a very well- definfined problem that is on much longer scale right
you like you know prove this millennial price problem. uh well that suddenly
requires you to think about okay like what are the fields of mathematics or
other science that might possibly be relevant you know are there inspiration
from physics that | must take like what is kind of the entire uh program that |
want to develop around this and now these become very open-ended
questions and it's actually hard to you know for for for our own research right
like if all we cared about is you know reduce the uh modeling loss on a given
data set right like like measuring the progress on that like uh you know like
like are we kind of actually asking the right questions in research like actually
becomes like a fairly open-ended affair.
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Yeah. And | think it also makes sense to think about what the limits of, you
know, uh open-ended means, you know. Um | think a while back Sam
tweeted about some of the improvements that we were making in having our
models write more creatively. And you know, we do consider the extremes
here as well.

=1, MEFAN , BETFREVHRREMBENRAE XK. BEEE , Sam
(OpenAl CEO) RIEIHRE| T Il 1R TS TR RIS M E A MBS — Lt
. FABHRMAEE X LR IRTE L.

RERIE

Mark ChenfEsX BT —MEZEMFNTE , Milef2F(] , OpenAlFHRH BMAABLLLERK] . M
T , Phan“elEME R, XRIUBAINIITRIEENETT TR

1. BTFML : BRI R RUZA AT IRAE RIS (An¥EsEd) |, [EHSEFFAIL IR A
EFBTHERIMIIFRRREN.

2. BEMF : EREIeIENS . ENMFFRAES TR RAMN , RRWTLLAIE 173
MEMERA RABZAM ., ERMFBERANE.

fe & Sam Altman X TAIEMEERHE , EFERH , BMER R B EAAIE XHMEUE AT
EREM , IR RN RRE TR —E . BINRIERA UL ZEAHEIRN B ERE , 1
BIFEQENINERIEMAN K. &, — N EEN' BT RSB AALTERE , KIIFE
I AEX P4 _EEBRIN T .
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Right. Right. Let's talk about RL because it seems like since 01 came out, RL
has been the gift that keeps giving. You know, every every couple months
Open puts out a release and everyone goes, "Oh, that's great, but this RL
thing is going to plateau. We're going to saturate the evals. The models won't
generalize or there's going to be mode collapse because of too much
synthetic data for whatever. Everybody's got a laundry list of reasons to
believe that the gains and performance from RL are going to tap out and and
somehow they just don't. You guys just keep coming out and putting out
continuous improvements. Why is RL working so well and what if anything
has surprised you about how well it works? RL is a very versatile method,
right? And there are a lot of ideas you can explore um once you have an RL
system working. a long time at OpenAl, we started from this before language
models, right? Like we were thinking about like okay like RL is this like
extremely powerful thing of course like on top of deep learning which is this
like incredible general learning method. Um but the thing that we struggled
with for a very long time is like what is the environment like how do we
actually anchor these models to the real world or like should we you know
simulate uh you know some some some some island where they all learn to
collaborate and compete. Um and and then you know of course came the the
the the language modeling breakthrough right and we saw that oh yeah if we
if we if we scale deep learning on modeling natural language we can create
models with this like incredibly nuance understanding of human language
and so since then we've been we've been you know seeking how to combine
these paradigms and how to get our to work on natural language. Once you
do right like then you kind of have the well you have the ability to um to to
well to to to actually like like like execute on on these different ideas and
objectives in this like extremely um robust rich environment given by pre-
training. Uh and so yeah, so | think uh it's been a it's been a it's been a real
um um yeah, | think it's been perhaps the most exciting period uh in our
research over the last few years where we've really like uh yeah, we found so
many new directions and promising ideas uh that that that all seem to to to
be working out and and and and and we're trying to uh Yeah. Understand
how to compare.
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One of the hardest things about RL for folks who are not practitioners of RL is the idea of
crafting the right reward model. And so, especially if you're a business or an enterprise
who wants to harness all this amazing progress you guys are putting out, but doesn't
even know where to start. How what do the next few years look like for a company like
that? What is the right mindset for somebody who's trying to make sense of RL to craft
the right reward model? Is there anything you've learned about the best practices or an
approach of thinking of using this latest sort of um family of reasoning techniques? What
what is the right way | should think about even approaching reward modeling as a
biologist or a physicist? | expect this will evolve quite rapidly. | expect it will become
simpler, right? Like | think | think

you know maybe like two years ago we would have been talking about like what is
the right way to craft my fine-tuning data set and | | don't think we are like at the
end of that evolution yet and | think we will be inching towards more and more
humanlike learning uh which you know RL is still not quite. So | think | think maybe
the most important part of the mindset is to like not assume that like what is now
will be forever.

SPFAFRLALE SRR, , RLESERSIE 2 — il 2 M IERK R MREL” (reward
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Um so | want to bring the conversation back to coding. We would be remiss
not to say congrats on GBT5 codecs. uh which just dropped today. Um can
you guys say a little bit more about what's different about it, how it's trained
differently, um maybe why you're excited about it? Yeah, so | think um one of
the big focuses of the codeex team is to just take the raw intelligence that we
have from our reasoning models and make it very useful for real world
coding. So um a lot of the work they've done is kind of consistent with this.
um they are working on kind of having the model be able to handle more
difficult environments. Um we know that real world coding is very messy. Um
so they're trying to handle all the intricacies here. Um there's a lot of coding
that has to do with you know style with um just like kind of softer things like
how how proactive the model is, how how lazy it is and just being able to
define um in some sense like a spec for how uh a coding model should
behave. um they do a lot of you know very strong work there and as as you
see like um they they're also working on a lot better presets you know uh
coders they have some kind of notion of this is how long I'm waiting I'm
willing to wait for a particular solution um | think we've done a lot of work to
dial in on you know for easy problems being a lot you know lower latency for
harder problems actually the the right thing is to be even higher latency um
get you the really best solution um and just being able to find that preset um
is sweet spot for if you were to say like easier problems versus harder.

I8, BFASEEA T RIZRTE £, KT RBEAR S KRINIAHEKIGPT-5 Codex, 1R
MNREZRREBMHTAARR , WEARBAARR , LEAFNATASERBEXED ?
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What we've found is the the latest the the previous generation of the codeex
models, they they were spending too little time solving the hardest problems
and too much time solving the easy easy problems. And | think um that that is
actually just um probably out of the box uh what what you might get out of 03.
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Maybe just on the the topic of coding since you guys are both competitive
coders in prior lives. Um, | know you've been at OpenAl for almost a decade
now, but | was struck by uh the story of Lisa Doll, the Go player who kind of
famously quit Go after he lost to Alph Go um multiple times. Uh, and | think in
a recent interview you guys were both saying that now the coding models are
better than your capabilities. Uh, and that gets you excited. Um, but say more
about that. And um, how much would you say you code now? Well, if you're
hands- on keyboard, you can you can talk about OpenAl generally, but how
much code is written by Al now in terms of cutting models being better? | |
mean, | think yeah, | think it is extremely exciting to see this progress. | think
like the programming competitions have a nice kind of encapsulated test of
like ability to um come up with some new ideas um in in in you know, in this
like boxed uh environment and time frame. Um | do think like you know if you
look at things like uh well | guess the IMO problem six or or maybe um some
very hardest uh programming competitions problems like | think there's still a
little bit of headway to go for the models but | wouldn't expect that to last very
long. | took a little bit uh historically I've been like being humble historically
I've actually been like extremely reluctant to use any sort of tools. | | | just
used Vim pretty much old school. Yeah. Um yeah, eventually | think like like
especially with this with this um um latest coding tools um like GPT5, | I've
really kind of felt like okay like this is this is no longer the way like like you
can do a you know 30 file refactor like pretty much perfectly in like 15
minutes like you kind of have to use it. Um yeah and so I've been I've been
kind of like um learning this new way of coding which definitely feels a little bit
different. | um | think it is like a little bit of an uncanny valley still right now
where like like you kind of have to use it because it is just like exciting so
many things but it's still like you know a little bit like u not quite as good as a
as as a coworker. Um | so you know | | think like our our priority is getting out
of that uncanny valley.
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KI0NTHIEN , FENASAHE. BT, H—EEFSIXFHNmEA I
BICHRA RA—H, EKREFIEEE RA TR WE , (RAMSARE  BAE
BEMIRZ S ANETHEIE |, (BEDR..... KENE , BRI EENESEBA

5. BTl N ERAESEEHXNEGE.

R

XESPERARBES , BAEME T ASARRR—NERZIN. BREERNETR , BAEEH
RIEME BRI Z].

“ZFARZELL : VixES| BT EiEE A RAphaGoMBIRHEE , XE—1MIRKK
XS, KT ALEENENURHADRE BRSNS, YJakub PachockiFiMark
Chen , XU BESLERIE TR ST TNGHA |, FANAIKREENELBBECH , XTTH
FRFZAURN AR, BESFHARIEEARRE , N RE 2 NE". XFPNEIRT ]
ERNERENGD : BRIECEFAEN T A RBIHE TRMANKEKEES , XAGHME—FEX
BIREhANIH R .

MFFEEH# : TERKARAZLE : Jakub PachockilB E A G E—MEIR'N. HitELAMFE
P (RAVIm) , BH—ARAIZAKRRABES] (M5HHEMINH) iLEAFAHRE., X
RET BNMNREF A TWIEEENRFEREE. AREMFAFBE— NI TN A", M2
AT — N REH R ERNRIZ TN, RSB EFHTR, 1EEEAT |, MaRESFERN
REFHD—F,

“Bep A Hbkl - XA PRI ARE AR T LT AN UMERIZAAER . ARSEK |, BEIEREB T
X. ER—TRENBREA R B KRS

o MR BERRIBTERAENMME, EEMNTE , EEERERIEZINTIYHE.

o BRR  ANSEBRRNER , L—EERREEREURENFR , FERHNZRIFEGELEE
FMEIE,

OpenAIf R —B#x , 2™ EHEMHA™ , ILAIN—PFENZIEER KL, fKA—
MR TEREME. AR STERES N SR LIRS EE, SX—XEKE , AEKREF QK
AR REREMRZWL.
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FRoCEmE

Yeah. But uh yeah, it's definitely an interesting time. Yeah, definitely to kind of
like speak to the lease little moment. Um | think AlphaGo for both of us was,
you know, a very formative milestone in Al development. And at least for me,
it was the reason | started working on this in the first place. And maybe partly
because of our backgrounds in competitive programming like | had this
affinity to building these models which could do very very well in in these
forms of contests and going from you know solving eighth grade math
problems um to a year later um hitting our level of performance in in these
coding contests. It's crazy to see that progression and um you kind of
imagine or like to think that you feel a set of the feelings at least at all felt too,
right? It's um like wow this is really crazy, right? and and what are the
possibilities and you know this is something that | took decades to do and it
took a lot of hard work to get to the forefront of um so you really do feel an
implication of that is these models what can't they do right and | do feel like
already it's kind of transformed the default for coding um this past weekend |
was talking to some some high schoolers and they were saying oh you know
actually the default way to code is vibe coding like um you know | think like
they they would consider oh it's like maybe sometimes for completeness you
would go and like actually do all of the mechanics of coding it from scratch
yourself, but that's just a strange concept to them. Like why would you do
that? You know, just vibe code by default. Yeah. And and so yeah, I mean | | |
do think you know the future hopefully will be vibe researching.

2R, 8, XHNE—NEBMNAR. K, B8, HmBIFHARIBNZ], K
IAAAIphaGoXtEK BRI , #RAILRF—IEE ARG EREEE UHNSEH. ZOXT
Tk, XRIREN TN EXMTERRRA. Mo EAIRITEA =R mier
i, KE MM ARMEBLEEAEXF R RILE GRERTR, iRk FHK
WA, B—F R XSRS R RN ECKKT , BRIXHNHEAR
ABRIET. REE% | B BERE | RIS T A LB TR 2K —F 59
1R, XHIE 2 BRFhNE |, SXABRIE T RS , URE TSR & FhaTaetd, fRENE |
XEKET JLTHE. fHTERENAXBINEIEKFE. FIMRERSREIEE , X
EHE , XEAEREE M AMAZINE ? FBRIEE , EEAKRE T mIENEIATT
K., ENBRBEM—LEESREIX , M1 : K, fREENS |, IAEBGARRFE AR
MR EEICYRFE (vibe coding) . "IISIEIF , Bk, FAT TTEM | (KBRS
B MKIEFTARIERMIEET—8 |, (EXtHbiIki , XELE — e XHiS
T . W&, RATAEBAM ? BAMAERERIZT T 7. B8, AL, RS
A, KREFELEERBICHR” (vibe researching) .

R ERRE

XEEBUVIRTRA BRSNS , EERRE T “EREMWEE M ERIEH T X
OB, FURT RRASABMERFTE.
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“CERIERTE” (Vibe Coding) MIEN : X/MART YU SHEFPAE—BFINRNEER. X
IMNE , ERAYRFEE RS NH , SGIKIMERITER B, Mark Chenf#i i} 457~
T “Vibe Coding"iA i :

o XKERER  BFRNITIEE O MAKI (How) M T A8EMHA" (What) ™, 5
ABREZITREINAT . IR EDREEFRREER.

o FRIMER : ROEZTIERMABHIIBRAFNSEER. BRI (the vibe) .
tean , “ABAZR— I AAERTE , MEEMAIA , BEHEMAERER., "A)E , Al
RITEIX A vibe BRE AR, ATHITIIARL. AERAEN— N TEHEEA—NEBH
ISR

o NTE—AE : TER—ARNR , "WAKFERARR RMA T —F w210, FEER
BITR, XhRSE — D EARIZALEN 55— RS,

NERBEmTE 2 “EMIEAR” (Vibe Researching) : XZEMark Chenfg i — A KREM &
BIRIIHES . NBmFE—X NS M AZ B A1) E T FE—FF T LSRR 3HT |, AP
2B, ERBEEAMRARNDNBERR , OG0k E T E,

“UERTCHIRHER

s IREMNAER | FRNBFERTBENE EELTHNERE)FEI & SRR B ARSEIE ST
B, RO TR NEEREIFNEE, BRESGNE SEFHHA IR B Rk,

o FHIBITIRAR | — MEWFFRATRTARR, ‘KRB XN EE RN ST &) ae SRR
X, BRI —ESRKWIEX N vabe' , HATFTAERFIEE , FFEIME S Fahhxid
2. TAGRCA— 1 ERER. AAEER BIIIRETF , ARPITXIN S ERES.

o BREEY : XK AR IR ERIEA T | L E S MEIFEAERZT BAT R ARE
B 5EMReET kR, RN , EWIEARRTA RIRH T HHEK « IS — AR
PATE L A—A BAES| 4E TN EREE LR E .

X~ M “Vibe Coding"%l)“Vibe Researching”f)iEdt , B AKITIRRAIFEE KRN, ERNIR
B THEHAREREK , BRZBUER T AR , AZEMEFNZ TS NIRRT,

2.8 fHFXHIRENRRSHRZE

FRoCEmE
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Yeah. | that | have a question about that which is what makes a great
researcher. Right. When you say vibe researching, there's um a big part of
vibe coding is just having good taste in wanting to build something useful and
interesting for the world. And | think what's so awesome about tools like
Codeex is if you've got a good intuition for what people want, it helps you
articulate that and then and then basically actualize a prototype very fast.
With a with research, what's the what's the analog? What what makes a great
researcher? Persistence uh is a is a very key trait, right? Like | think like what
What is different about research when you're actually trying to | think a
special thing about research right is you're trying to create something or or
learn something that is just not known right like it's not known to work like you
don't know whether it will work and so always trying something that will most
likely fail and | think getting to a place where you are like in a mindset of like
being ready to fail and being ready to learn from these failures and you know
so and you know and of course with that comes creating kind of clear
hypothesis and being extremely honest with yourself about how you're doing
on them, right? | think a trap many people fall into is going out of the way to
like to to prove that it works, right? Which is quite different from, you know,
like | think like believing in your idea and significance is extremely important,
right? And you want to persist persist that, but you have to be honest with
yourself about when it's working and when it's not uh so that you can learn
and adjust.

2R, EKHE—ANE-R  HAERT I ERNHRE ? SRR TR

FUB, FRAVAEERIEmIERA—E 7 2B TR , BE At R g —&F
FRMAEBHRA, BCodexXHRIT A A& , REAMRAKS NITAEEMTLHE
RIFAEDE , EREFBMARIRIEE K , RRIEE REMSI— N RE, BAEHRM
3, URKETA ? HARM T — R fFKNRE 2 BE (Persistence) 8—ME
B REANFR , XIE ? IAATTAUFANZLET |, REEIESFS — LR ME
KA, FAAMECREBREE. ARERESA—LRTRELRBMINEE. T
H, ER-FOE, ASFRK , HESIFAKBTES] , 2IFFEEN. X

R 2 TRME , EREBEMAER , FYECHEIRIER. B2 AL
A—ER , AR RIERIEABCRARER AT, X5.... /RME , IKAEE
BOREIERAEEMERHEEN , MUFEREFTE , BRI EC RS ,
MEETAREEH , (TARMRICH , XFARAREF SRR,

RERRE

EEREMFTHRRKERT , (HAENT HROFRE X NEAEFILAER, Jakub
Pachockit)[a% , I RATMBAMINEE (MNERFRES . JWAZAET)) |, MERET=Fz K
DERE. XRZMIETR T ZEAPMERAR , AN EREIEFTE.

1. X% (Persistence) : IRMATERAZFMN , MIRARKIMDALEREE KERKK. AlR]
PUINERIAEEHITAE | (BB TIEREAIGRZ R R MU |, hITiAR R IF T RN
EN. FHit, FEITIR KBINEEA L E 100 = RN B HAE , BRAANLEHRE
Re] BRI OE.
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2. KM (Being Ready to Fail) : XLL"REEHT —, ERANEMAKY , EEW
RBAAFISRODBRAET Y. — MR REMAR— I SR KBFEIE", 6
BEANF—RKBTRBEZANENER , AES T—R=6. AIRTRAFR B4 K K
R¥dE , BRI FATRBBR RIS , BAZHEK.

3. FiR ERWSR (Being Extremely Honest with Yourself) : X2 &btz =<8Em—
. PREFESNNBCHNFREIELEERKE , X£SFH—MAMNEE , BIAE
EFHIHE R B 25K, MARIPL Y BERE, XFSKIEMAESKE B OS2
R R ATE. Jakub Pachockis®iffl , #RINIBER S ABIARI{E S F0 X 3t R AR S
XA FEK, RATLRERRIAAREEEZN , (BRI E—H RN AR RIFEHNE
WATESR , BMASER SRNTITESER ., XFEESTIISCZ BRIFKNNEESN |, 2
HERREHNERTR.

FAIREB AR BRAPITATHRE , X=FrfhT—R5. MBRKBMEIR LRSR—F
HEMBHRFRER P AKKIRTT , BAAKEERPITH  IEAEMKTE. BHNE
A A R FIT T

FocEmnE

Yeah, | think there are just very few shortcuts for experience. Um | | think
through experience you kind of learn, you know, what's the right horizon to be
thinking of a problem, right? You can't pick something that's too hard or it's
not satisfying to do something that's too easy. Um and | think a lot of
research is managing your own emotions over a long period of time, too. You
know, there's just going to be a lot of things you try and they're not going to
work. And sometimes you you need to know when to persevere through that
or sometimes when to kind of switch to a different problem. Um and | think
interestingness is something you know you try to fit through reading good
papers talking to to your colleagues and um and you kind of maybe distill
their experience into your own process.

R, BANERJLTRAHARRE. BHER | fraPs|E%— amMEmRS
FBSEER 4 , SHIE 2 ARAEE— AN | REE— AR TR
. TIEHIAN | BIR/ERARE MUK —R R ERaD M. 154
¥, FASARS BN  BEIHRARD. ARBREEM TN RS T
%, BEHERIEE A R — A RRRRE, BAN A
(interestingness) ™ ERBITIHEIFMIE . SEFERAHETN | RIEHRSIFEE
A R B IR IR R AR B IR,

RERRE

Mark Chen#h3E 7 A=A KRBT , H—HFE T HAMRE WER , XL REIFZARE
AR B,
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1. £ 55k (Experience and Taste) : XEH TR EIEEABBENDEE  ME—
MESEXNFNTS |, B SRR . —MIFBHRSE | sEEERME R HIME | £
BIABSTE] s, MR (RIELE R RIAF I ——BA 8 B Bkt , RET R RMITI ; X1ERE
EEZAN , AETREMZBLAL., XFX R KR RIEE | R REARBEBAHTE
SRR, AIRTUR ARG E NEMRLE | (B8 TUREVRIRIRA a8 B3 AR R

2. 154%™ (Managing Your Own Emotions) : 8502 378 KK, FEHAMEVERDIL
W, EXNIRET , BDAKERFE, KRB, X&, BENER. SEREKRM RS
RIFFRIRAVOS , RS/ NIRRT EBHHR) , 2 RE— T ANRESERBTER LE
TERRREE. XR—MRERN. RZIKBBETEES.

3. X“FHilBM KB (Sense of Interestingness) : BIFHIKS N RNUGERERE B KA
B, BEXIHH. BBNEES., AR FHBHK ? BRE EPLEEBIERAEUR, Bk
WAL, REBETFE—N2FHRAMNIRLS, XFX AR RIRY , 28d XS5
., RERENSEITHSREARMENERK. EE2—MEELREHN. KETNAN
REEMFNIF A ORI ERES .

REESk |, Jakub PachockiFIMark Chentt[Fl##4 7 — i@ AR REHIER : M1 RNBEBARY
THHITE |, MR, EERMEARRNESE, IR ONELET - BREBABEE
HEh R ZBIVEK MR AN , BER ENWSSEARARMIERM , AETERNMERDLER
BENEMEE , FRAXNEBENSEREICRITREMNAIREE, X, ER SRR
B, AXFERNRYZAL.
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When | was in grad school um you know there's a big part uh | was I'm a
failed machine learning researcher. | was in grad school for for
bioinformatics. But a big part of my research advisor's thrust was about
picking the right problems to work on such that you could then sustain and
persist through the hard times. And you said something interesting which was
there's a difference between having conviction in an idea and then being
maximally truth seeeking about when it's not working. And though both those
things might are sometimes in tension because you kind of go native on an
on a topic or a problem sometimes that you have deep conviction in. Have
you found is there any sort of heruristics you found are useful at the taste
step at the problem picking step that help you arrive at the right set of
problems where that conviction and truth seeeking is not as much in zero
sum tension as other kinds of problems. Yeah to to be clear | don't think
conviction and truth seeeking are really in a zero sum tension. | think like you
can be like you can be convinced or you know you can have a lot of belief in
idea and and you can be you know very persistent in it while it's not working.
| think it's just important that you're kind of honest with yourself like like how
much progress you're making and you're in a mindset where you're able to
learn from uh the failures along the way. | think it's important to look for
problems that you really care about and you really believe are important,
right? And so um | think one one thing I've observed in in in many um
researchers that inspired me has been really going after the hard problems
like looking at the questions that are you know kind of like you know widely
known but like not really kind of considered tractable and just asking like you
know why are they not tractable or like you know what like what about this
approach like why does this approach fail right you're you're you're always
like thinking about what is really the barrier for the next step. If you're going
after problems that like you really truly believe are important, right, then then
that that that makes it so so much easier to find the motivation to persist with
them over years.

BAOETRAER ... BRI KB SFITNRE |, SIEPENREMEEF. K
RSIMIFE RN —RE , EUEEMRIRERIIR | XERA REE RN IR 55
T, RRIART —AREBKE , B —MEEAES M YT R ENR AR
FFKREM BEXAK, XWERRLLTRKKRT , BARERASN—ME
RAFABEAHNE B ER A B A AR, FEERUX N ERIRIEL , RBEIE R AR
RAWTTIE , RERBMAIREIBLEYEE M KR ZBARFMNEENEE ? 26, &
BEB T, BRAAGEESTREANETIEENAKRIR, RIS —MEE
REAREE , FEEEARABNNAIER B, XBETHRENBDHSK , BEEC
s T Z0R , FRIF—FRENERN KRBT EINOE. BAA , FIRAPLAR
HIEROFERIEMRERERMNES , 2FEERN, KAFLBRIHKOTR
FH MR —RE SR EEIEOER , KU AL RBTRRBEHIA X
DU RRIELER |, FFHSER) AT AENMERMER ? "SE XN TIEEAR ? At
AENHERKB ? RERERE , T—PHNEERRFEt A, MRFEKRKZRD
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XESTERAZT T TR RAIZ ORI N E# AR, R IMTAR(EE SISk (B
RIXAR.

Jakub Pachocki&iF T —/M% WLANRAE , RIYEE M SKE Z2MEF B, thiln , XWEIHE
AFE , RMEAHERK, —MEREOTIFTRER

o TN EERAREFIBRES | (RIVUREIRITIRMOATmEERN. ANER. X
FME SRR BENTT AT |, FIRTTE R BA ST R B XFIRE RN
DRRENE® R, EIARTTEERRRANRNZKER ERFF TR,

o FERARBERIFESRESIMRATE | ERFAAMMEN |, RO E—NREKRSK,
F—MEANATERFENNMFINEE. 4—PAERBE , FRESAREREE
MRMIHAITERTAKY , FIFES.

A4, A FREFRFPEEL LR EI IR A R B2 A S O BIRIEE 2 st T — K8 3
ERAE - R EEEHIA MR R HE%A@ (Hard Problems) .

WX AL JLA T4t
1. BESRzhN  RAREAS RS ER , BREARRRMRKRK. FAMNEN.

2. RERAER : iR XKRBLBFREEZRIBAMEL (“the barrier for the next
step”) . REIFIERSBEAMMNKEABCRT |, HEEIBUAUSNRAZ OIS L.

3. BEHR : —E1EXLa)E LIS S , HZm IR EE XM,

XFPUEARE , AR EE—F e, SEHRKIIRGK. CERIREMIBERAREN ,
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B E fr—niE A TERE——E R XA — DN E R BRI AR R A AR R &L,

FcEnE
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In the development of like during the re training phase of GPDS5 for example, are there
any were there any moments where there were there was a hard problem the original
initial attempts that were being made to crack that problem weren't working and yet you
found somebody persisted through that. Um, and what was it about those sto any of
those stories that comes to mind that worked well

that you wish other people and other researchers did more of? | think on the path
there right like along the sequence of models like both the pre-trained models and
the resig models um | think one very common theme is um bugs uh and you know
both like just like yes silly bugs in software that can kind of stay in your software for
like months and kind of invalidate all your experiments a little bit in a way that you
don't know. Um and you know identifying them can be can be a very meaningful
breakthrough for your research program. uh but also kind of bugs in the sense of
like well you have a particular way of thinking about something and that way is a
little bit skewed which causes you to uh make the wrong assumptions and
identifying those wrong assumptions thinking rethinking frames from from scratch.
Uh | think um you know both for getting the first reasoning models working or
getting the uh you know larger pre-trained models working | think | think we've had
like multiple issues like that that we've had to work through.

FEGPT-5MBIILGMBIF RIS , BIRBBZE AN : B— ISR , RYIH
ZRERBT  BREAEARFT TRAREBRATE ? XTXLERE , R
FHIEBMTAGITRBRIRGFH , FHEERFEHATTA RMBEL —LLH » FIA
PEXSIE L, TR MVIZMERC R HIEETY | — N EEE LA ESRE bug’.
XEL BRI AL AT REIE RN A . R AERIE I FILIRETA SRR ERRR 7Y K3
B Embug—RAH EMNNRIIPTRIE i AT RE R — MEE BENHRM ; A
ERAEAN LR “bug” , MR EMHENEEARER/RE , SBREE T HRINE
W, RBIHXEFRRBIR , WRTFIREREEAELR. ... BN, TR RELSE il
R TR R, MRALE RTYIZMER TR SRS RET |, KA #EE AR
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RERRE
XAMEZEIEF R , &R T BEARTRECESME TRESKESR | — 5 bug T AR HIR
IR, XEMDugENES X

1. RELEEKBug : FEYIZRNHRE A TIRTT. S THANE AR REF , — M)
AR (PLandEfab B — 1 NER) ATREERABAHAI , MEBR[FRT
HRFBHKEER. INMURERTERMITERIR , ErIse Rl meRM7m.,
W, ERNEIRT , FEERNTRERRK. ASrERAEN MM A TRRERE , A5k
PIFAERIFER., REIFBE—NEREAKbug , HMERT T —XEiE LR,

2. BEHERBug (NAIRE) : XE—FE[Sk. WERKRKNbug’. EIEMEMRETEL
fieh X [a) B RS DBV AR ABIR . PLan , IRATRER(S 1AL T, TR T
BURRESEIFOTHRBMER. XFEAE RS HAERRNER_EHERET , RBIER
WEERRERNEAMET |, FOATERHBESTHAMRR.

31/47



Hit , =/ NRAHAREARTEER , MURRFERRHIEH | EE—FhARGHN. FZIN
% (Debugging) k. X4E :

o XHUEDAORRSE | B TRMAREE ., WHMKEICRIAE | DR/IMEBARERR.
o XHEAENRRE  SUMEIBAAR AR E BRI AR CMBR , BRI BRI R R AL

EAHFFTAELS (“rethinking frames from scratch”) .

XS FEARE RN , FAE BRI REMENBONARAEES , XENZESEHEE O NE
ABR, XFEBEFOLZ MRIFNEFGNREN , BHDTRFETAX HKE,

FcEnE

As leaders of the research org, how do you think about what it takes to keep the best
talent on your team? And on the flip side, creating a very resilient org that doesn't
crumble if a key person leaves.

The biggest | think uh things that OpenAl has going for it in terms of keeping the
best people motivated and exciting excited is like we are in the business of doing
fundamental research, right? We aren't the type of company that looks around and
says, "Oh, what model did P, you know, company X build or what model did
company Y build?" Um, you know, we have a fairly clear and crisp definition of what
it is we're out to build. Um, we like innovating at the frontier. Um, we we really don't
like copying and um, | think people are inspired by that mission, right? you are
really in in in the business of discovering new things about the deep learning stack
and and um and | think we're we're kind of building something very exciting
together. Um | think beyond that a lot of it's creating very good culture. So we want
a good pipeline for training up people to become very good researchers. um we |
think historically have hired um you know the the best talent and and the most
innovative talent. So | just think um you know we have a very deep bench as well
and um yeah | think most of the our leaders are very inspired by the mission and
that's what's kept all of them there like when | look at my direct reports um they
haven't been affected by the Talon wars.

EARRALRNNTE | RN ESFBERAPRABT AL TFENAKRE ? H—
AHE , AR NEMEXRBAMBFMASEHRN. BEMRALR ? KK
OpenAIFE MM B ERIMBZAA A ERKNAEE | KNNEHEEMHR
(fundamental research) . X1 ZIBFPFABIY AT , XARMT 1T4R
B YRR T A AREE AT IR B EMENAREA — M8 L /EMERHK
EX . FRNERERNEIITCH , KNERASHAES . AR ME D T
B, SR ? REIEEMNE R X TREFIFARKNFHEY , TEIKIAAIK]
[FERRIME—LIERE BN AORIRA, Rtz , RAFEE LR AIEIER 1FHISC
. RNFLEF—NMFHIERRE |, BANEFAIEE AFRARTAR. KIAE
T —HEASMSFSMEECFHERAL . FTARAAKNPAAEEIERRE. T
B, AR KRS BT EEIRZE R, XM 1EEEXERNRE.
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FELSARLS , AARRAME , ERABRMEEEIZMH. AT , Mark Chenfsi , OpenAl
BIRSI NHRNURET HM , METERIRRAA RS T —MREFHIMETK

1. £ I3 , MIETEFIXE) : OpenAIKEIE AR XEHSEM TR FRAN™5H , MEER
BECBRER. KRR —2EMATEE, X mANE MmN RES ,
AT R T —FEREOERSBMEEN., AT AEHEARMETH
r , Al AT ETRIEREA KB ERN SR,

2. FFTRI , MAE“RH)” : HTIMRWARAA K , mRARBREDL TREBEF KN
WMEY , EARIRANAR LB TECHENC. OpenAL ERIIG AT 1EAMZ L3I | &
WA R LI —NF A, XX T AL B FF eI TR AR , BB AHIEN
&sl7.

3. AAIEFHRE MR - IR T RSIAMNBIRR AL |, i IEsRARNERIEFIAR (“a good
pipeline for training up people”) , FEI T EEHKAAEELN (“a very deep bench”) ., X
EREBLREENHNMRBT PN BRERE” , MERLE—M RN, BHESHHE
Kz b, XIERBLETMAKIR : BMEBNAIRBEANET , BANMEKADEEREERE
i,

BIME2 , OpenAIIAA Rl , BEISEHZMEGMEK—NERJER | RREHIESITIA
FRZESRAL , XEAFERTGRAET RS T EXRRARRURAIRE R , NME—55R 40T 1]
XHE AR HIARI X ALAREWE . X B —FL RAERSRBMEIRZ]. EIFAMERN.

FcEnE

| was chatting with a researcher recently and he was talking about wanting to find the
cave dwellers. Um, and these are often the people who are not posting on social media
about their work. Um, for whatever reason they may not even be publishing. They're sort
of in the background doing the work. Um, | don't know if you would agree with this
concept, but how do you guys hire for researchers? And are there any non-obvious ways
that you look for talent or you know attributes that you look for that are non-obvious?

So | think I think one thing that um we look for is having solved hard problems in
any field. A lot of our most successful researchers um have started their journey
with deep learning at OpenAl and have worked in other fields like um physics or um
computer science, the computer science or finance uh in the in the past strong
technical fundamentals coupled with the abil the um intent to like work on very
ambitious problems and actually stick with them. We don't purely look for oh, you
know, who did the most visible work or or or or is the most visible on social media

or
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Yeah. As you were talking, | | was thinking back to when | when | was a
founder and | was running my own company and we would recruit for great
talent engineers. Many of the attributes you described were ones that were
on my mind then. Um, and Elon recently tweeted that he thinks this whole
researcher versus engineer distinction is silly. Is that just a semantic uh is it
just being you know semantically nitpicky or do you think these two things are
more similar than they actually look? Yeah, | mean | | do think there can like
researchers they don't just fit one shape. Um you know we have certain
researchers who are very productive at openi who are just so good at idea
generation and um you know they don't necessarily need to show great
impact through implementing all of their ideas, right? | think there's so much
alpha they generate in just kind of coming up with oh let's try this or let's try
this or maybe we're thinking about that and there's other researchers who
you know they are just very very efficient at um taking one idea um rigorously
exploring you know the space of experiments around that idea. So | think you
know researchers come in very different forms. | think um maybe that first
type wouldn't necessarily map into the same bucket as a a great engineer,
but um you know we we do kind of try to have a fairly diverse um set of
research tastes and styles.
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Yeah. Mhm. And and say a little bit about what it takes to make like a create a
frontier sort of winning culture that can attract all kinds of shapes and of
researchers and then actually grow them, thrive them, make them win
together at scale. What is it? What what do you think are the most critical
ingredients of a winning culture? So | | think actually the most important thing
is just to make sure you protect fundamental research, right? Um, I think you
can get into this world with so many different companies these days where
you're just thinking about, oh, how do | compete on, you know, a chat product
or some other kind of product surface and um, you need to make sure that
you leave space and recognize the research for what it is and also give them
the space to do that, right? Like you can't have them being pulled in all of
these different product directions. Um, so | think that's one thing that we pay
attention to within our culture, especially now that there's so much spotlight
on open Al, so much spotlight on Al in general and and the competition
between different labs. Uh, it would be easy to fall into a mindset of like, oh,
we're racing to bit beat this latest release or something. and and um you
know there's definitely like um uh a risk that people kind of start looking over
their shoulder and start thinking about oh you know what are these other
things and and uh | see it as a large part of um our job to make sure that
people have this comfort and space to think about you know what what are
things actually going to look like in a year or two? um like what are the
actually big research questions that we want to answer and and how do we
actually get to models that like vastly outperform what we see currently rather
than just like iteratively improving in the current paradigm.
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Just to pull on that thread more on protecting fundamental research um you
guys are obviously one of the best research organizations in the world but
you're also one of the best product companies in the world. H how do you
balance and especially with um you've brought on some of the best product
execs in the world as well. um how do you balance that focus between the
two and while protecting fundamental research also continue to move
forward the great products that you have out? Yeah, | mean | think it's about
kind of delineating a set of researchers who really do care about product and
who really want to be accountable to the success of the product and and they
should of course very closely coordinate with the the research work at large.
Um but | think just kind of people understanding their their mandates and
what they are rewarded for um uh that that's a very important thing. One
thing that | think is also helpful is that um our product team and and broader
company leadership is is is bought into this vision right where where we are
going with research. And so uh you know nobody is assuming that like oh the
product we have now is a product we'll have forever and we'll just kind of wait
for like you know new versions from research like like we we are able to think
jointly about what the future looks like.
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One of the things that you guys have done is let such a diversity of different ideas and
bets flourish inside of OpenAl that you then have to figure out some way as research
leaders to to make it all make coherent sense as one part of a road map. And you got,
you know, people over here investigating the future of diffusion models and visual media.
And over here you've got folks, you know, investigating the future of reasoning when it
comes to code. How do you paint a coherent picture of all that? How does that all come
together when when there might be at at least naively some tension between giving
researchers the independence to go to fundamental research and then somehow making
that all fit into one coherent research program. Our settle goal um for our research
program has been getting to an automated researcher for um a couple years now. Uh
and so we've been we've been um building most our projects with this goal in mind. Um
and so this still leaves a lot of room for um kind of bottom up idea generation for
fundamental research on on various domains. But we are you know always thinking
about how do these ideas come together eventually. Um we are you know we we believe
for example that reasoning models go much further and we have a lot of explorations on
things that are not directly reasoning models but we are thinking a lot about how they
eventually combine and you know what does what what will this uh kind of innovation
look like once you have something that is out there and thinking for for for moms about a
very hard problem. Um and so | think this clarity of of like our long-term objectives is
important. Um but yeah but it doesn't doesn't mean that we are you know prescriptive
about like oh here are all the little pieces right like we definitely view this as a as a
question of of exploration and learning about about these technologies.
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Yeah | think you want to be opinionated and prescriptive at their very kind of
course level but you know a lot of ideas can bubble up in a finer level and
has have there been any moments where th those things have been intention
at all recently? Well, one provocative example could be recently, you know,
this new image model came out, which is nano banana, right, from Google.
It's extraordinary value shown to that like lots of everyday people um can
unlock a lot of creativity when these models are good at understanding
editing prompts. Um and and | could see how that would create some tension
for a research program that may not be prioritizing that as directly. um if if if
one of your you know somebody talented on your team came and said guys
like this thing is so clearly valuable in the world out there we should be
spending you you know more effort more energy on this how do you reason
about that question | think that's definitely a question that we've been kind of
thinking about for quite a while at OpenAl | mean if you if you look at GP3
right like like once we kind of saw like oh like this is kind of where language
models are going we we definitely like had a lot of discussions about well
clearly there are going to so many magical things you can do with Al, right?
And you will you will be able to go to this like like extremely smart models that
are, you know, out there pushing the frontiers of science, but you will also
have this like incredible media generation and this incredibly uh you know
transformative u um entertainment applications. Uh and so like how do we
prioritize among all these directions uh has definitely been something we've
been we've been thinking about for for for quite a while. Yeah, absolutely. And
and the real answer is like we don't discourage someone from being really
excited by that and and it's just if we're consistent in the prioritization um and
our product strategy, then it just will naturally fall in and and so it's just for us
like we we do encourage a lot of people to to be excited about, you know,
building this um you know, building kind of like aic products, you know,
whatever kind of products that that they're excited by. But | think it's uh
important for us to also have a a separate group of people who you you
protect that their goal is to create the algorithmic advances.
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How does that translate and just to build on Andre's question into a concrete framework
around resourcing like do you think about okay x% of compute resources will go to longer
term you know very important but maybe a bit more pie in the sky exploration versus
there's also you know obviously current product inference but sort of this thing in the
middle where uh it's achievable in the short to medium term.

Yeah. Um so | think that's a big part of both of our jobs. You know just uh this
portfolio management question of how much compute do you give to which project
and um | think historically we've put a little bit more on just the core algorithmic
advances uh versus kind of the the product research. Um but it's something that
you have to feel out over time, right? It's it's dynamic. | think monthtomonth there
could be different needs. And so | think it's important to stay fairly flexible on that.
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And if you had 10% more resources, would you put it toward compute or is it data
curation, people? Where would you stick that from like a marginal uh

good question? Um honestly, yeah, | think um comput today reasonable answer.
Yeah. Yeah. | mean, honestly, | | | do think kind of to your question of prioritization,
right? It's like in a vacuum any of these things you would love to like go and excel
and win at. Um | think the danger is you end up like second place at everything and
you know not like you know clearly leading at at anything. So | think prioritization is
important right and you need to make sure there's some things you're cleareyed on
this is the thing that we need to win.
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Yeah. Yeah. But | think it makes sense to talk about it for just a a little bit
more which is compute sets so much of comput is destiny in a way right at a
research organization like openi and so do would you a couple of years ago |
think it became very fashionable to say oh okay we're not going to be
compute constrained anytime soon because there's a bunch of CMS that are
you know people are discovering and we're going to get more efficient and all
the algorithms are going to get better and then eventually like really we'll just
be in a data constrained regime And it seems like, you know, a couple years
have come and gone and we're still like this is sort of very computed
environment. Does that change anytime soon, you think? Or | mean | think
like we've seen for long enough like how much we can do with compute. Um
yeah, | | | | haven't really bought that much into the like will be data constraint
claim and um yeah, | don't | don't | don't expect that to change. Yeah, anyone
who says that should just step into my job for a week and there's no one
who's like a you know | have all the compute that | need. Yeah.

2. B2, BRE\AEVNERZR—R , BHEITHE. EHROpenAXHEHIFTIL
B EFFEE L 9TEIRESRIZ” (compute is destiny) , XNE ? JUAERT , —Fhif
EREARE B, RITBRMASSTERST , RAANAIL T RZ BiAut
KNSR ESW , RAKNRASZHIERS, BJLETRT , HIMNTFNRLE
— N EE T ERSPIAIRF . FRIAAXFMEEIINSSZNE ? KWEERR | K
NELET EBKHNEE , BRI TITHEBET RS KRB, 8 , AKMEEIK]
SREEERBIFNRIE. ME , B8, BAAAIFMERESRE., ERXFER
A, BROZRERN M LT, BBASR KB REENMETERIR .

REREE
XESERFT —MEARUBIREET utiE , BN AIRIRSUE Mt B m BdE.

JUEFRT , RZ AT , BEERIESRNRT , AT ABFTETRFMIEITERIR. RN,
BEIM_ LS FEXAMEGEIRR TR, BB AR,

$KIM , Jakub PachockiflMark Chenf{ il 365 BAAf « WTE M EEHAOTARLE R, MHIEHRE
TKHIKSKRELR -

1. HUE{LERE (Scaling Laws) HIIFEAN : OpenAINIREA R TR |, 365 KT
BN, I ERR, SESMMMIEE |, femsidst, THUNHA SASTIBE AR T,
A TEIR B BRI R EERBAILR .,
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2. BB S - T BIRFE BN, A HFNAR. XA RERRE M8 INELE
M REREREE , REFRRNNSIES, FFEMUREIRTIRIGEZ4iE , Nl
ESEIEIR L.

3. THEBRIKTCIEIR : Mark Chenfl—AIFER B NHIERLE TINK  IRB AL KA
BEMATERIR”. XRE , STREHRIR , ITREKZEBREIR. HASLITE
REN =B, IRARMSIMZMAEE FREZTHEENARESIIN. EXRAKKRE
FRERY, BRAGE AL AIRTE.

AMER R , VTEREMIEE I ANRENEBAUBKR AN, X TIERER. 4
WHPNAFAINRNESNEXEE. REAHRGEMBIFAAMBETERIR , BUREE REUERE
Sl T —IRALNREI X BE .

2.13 FRASFRHALIC

FREnE

You know, historically the job of advancing fundamental research has
historically been largely a mandate that universities have had partly for the
compute reasons you just described. That has not been the case for Frontier
Al. You guys have spent done such an incredible job kind of channeling the
arc of Frontier Al progress to help the sciences out. Um, and I'm wondering
when those worlds collide, the fundamental world of university research
today and the world of frontier Al, what comes out? So, | guess | | personally
started as a resident at OpenAl and it's a program that we had for uh people
in different fields to come in, you know, learn quickly about about Al and
become productive as a researcher. And | think there's a lot of really powerful
elements in in that uh program. And you know the idea is just like you know
could we accelerate something that looks like a PhD in in as as little time as
possible. And | think a lot of that just looks like implementing a lot of you
know very core results. And you know through doing that you're going to
make mistakes. You're going to be like oh wow like build intuition for if | you
know set this wrong like that's going to blow up my network in this way. Um
and so you just need a lot of that hands-on experience. Um | think um over
time, you know, there been curriculums developed at um probably all these
large labs in in like optimization and architecture and RL and um yeah,
probably no better way than to just kind of try to implement a lot of those
things and read about them and think critically about them. Yeah.
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At #ESHEMPTRMIRR EERAFEIE |, IO REAMERNIA R KITER
JRIE)E, {BERTEAKTS , 50 FFAERI. FRI11ES| SHIBAILR R RFE BRI F A E S
[FEFEA, FAEME , UXWMMR—Y S KRR R R FFAIR T
R—REMER , SFEMTA? RN ARTEOpenAHE A TEHFT A" (resident)
FraaH , XEFKITARESURZH AR —PE | LEISRREFESAL, K
PHNEBEFNHARA. HAAXIMBEBERZIEERZKMITER. KINWIEER | &
BERTBEEET RN , ER—AZUEL (PhD) HidFE., AR , HPRK—
AR LRI (implement) BEZIEEROHNARBR. BIETXHEM , LI
8, RERBINIE" |, FFBAGEER | I“NREXNSHBREET  RUMEHS
PAxFARAR . FIMASEERENSITFER. AN , MENBIRKHER | TJe
AR =RF AL 7 XTHA. MR FISEAEARIE. TBERE
PR B EESATIIR L X LERPG, P a3t THE FIME B EIF S ik
T,

RERIE

XESHER T AR, FERFAEFER (EEHME) SbREkRER AL ST
BAZERRR.

b, REREMMIFTHFC , BB BIERTMRMRTATWEERIE. —MELEEET
RALTT5-65FME) , A—MRFERAVTEHTRARR. A, BTRISAIRTHEHNEXRITE R
BRI TFZHIBA , TR NE O EERR DM RFHTSE] T HROpenABXAFI =V SR E .,

Mark ChenAOpenAlf) BEEBFST R IE A6 , 124 T —FHINERARAY), SRERIXEHA“ B3 "1
o, XFEALOET

1. USRI RE TR (SR L BB TR B AKX RIBRIRE, MOpenAIMIERXIA ST
IV, fATAR , FIABRRNAR  BEFTFRTIILLSARERY. BO®
SR

2. NERPEBIYER | AR REF |, GAT BRSBTS HEMbugM AR, EZX
Lo i) SiE" I, ILIRREBEESTAIRGHTARIRZIER (intuition) . XFEIE
—HHMEMRXAAS , REURATRES AT —— R RATERALRY) , ABEIBE REM
KRBT SE RS

3. #FMERE - AT FRMEM L, SHATHIMEREE | BREIEERNRE | FEEN
(GG i =

XFERAST , 2R ELS IR A5 -SRI RIg KR |, R4 — N FESREPF
3, EFIPHRNSEERER. ERAESARE—MRRMRE, RIREERRI
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KPR SRR ARRREN | TREATE R0, RAMASHIHR : X
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