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RS R R

- Bl ESREE
- T AKESHREAEHTEE, NTERTRE RS
- BffR, HEEHTOERTIRRE (k) TR

A m— | n
° . -
KEDTE
GPT-3/4. ChatGPT. Claude
SIS Tl A ol R V1 P = =4
ELMO. BERT, GPT-12 -4 R R T 245
e . i ) 694 G KRR 12
(Ea RNN-LM, word2vec g;ﬁ*’f ;‘\U;;F_ ?E iﬂp + I m AT, ERAERE
% am 4 i AR TR TR
3 n-gram 47 A& A © e b A SE < . AARE &R EARAOR KB = A
K NN T Y B 5 5] 35 LAF AR R T T|EER
')E]:%\—'—_ ;I':i}gi. ﬁ‘t-f- 7{7 ih 5 _,}._?_; o w1 47 M S o v o g E
fi B 0 R e 3 S T e NZIE S 1RE
N K A T vl B B 3 R
BE LA R Hums e - 2 $$gé13§§*%§2
GitE SR :
1990s 2013 2018 2022

Zhao, Wayne Xin, et al. "A survey of large language models." arXiv preprint arXiv:2303.18223 (2023).



ChatGPT

« 20225F11H, OpenAl&fChatGPTIREY, BiESHEEARHAKIE
=188 (large language model, LLM)ITERAITRE S (S

Blog

B November 30, 2022 Authors Product, Announcements
Introducing ChatGPT e+

We've trained a model called ChatGPT which interactsina

conversational way. The dialogue format makes it possible

for ChatGPT to answer followup questions, admit its ChatGPT is a sibling model to InstructGPT, which is trained to follow an instruction in a prompt and
mistakes, challenge incorrect premises, and reject provide a detailed response.

inappropriate requests.

We are excited to introduce ChatGPT to get users’ feedback and learn about its strengths and
weaknesses. During the research preview, usage of ChatGPT is free. Try it now at chat.openai.com.

‘ Try ChatGPT 2 ‘ Read about ChatGPT Plus

- BGPTERSIEAERZINEESF, EILIRARE
FARBEXE, ZF#UE FRESFERIESOHUERIBIK
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- BEERAFEIEFNA
- SEGHsRFIREEL, KIESEREEY
FI R AFERIHFTANRA

- ERBGaERESEREE

B KRR S A EL

LA TR — AT AllgESS %ﬁ-ﬁfﬁﬂiﬁx’ﬁﬁﬁ?ﬁﬂﬁ’ﬂiﬁ%

« LU ESREAIUUEM— Z{EBE=IZRE, ARITNEHIES

5 [Bl34ERK

)|

\

BRPE "BEWNXEHES, XEPHEE
gETsE "1+2=3"
*MiREE "EEEEILE"

BifE"




KiESERENEERS

- BERIFNSSESEIEEE
* BEBRISAIRKR RS RAVHERRRA, RS NERFHIBIIERISNFRAB S

- BHAMEREAEE, FEIIIERIERIRMIRIT SERSESIENTS

'I'
T

AEEE?EB‘EEI’.‘J*?athE 6
AINESHANG—(ESFERMEL . (FERASHITERTETEAESRIA
- (FHETLUBSERAIES A MAESIES, BR. BANAYRREST,




KiESERENEERS

- BEBIFRIARIITTEE
« S 2RI ANEE T ASRIRENF S (RLHF)BER
- (ESRELHITIERT T ARIIIRLAAGERITARIREE, BN RIFRIASRISTEEN

- AR RN ITIREREED
- FILUBERME. ENEIFHAERINGEIERIER, RS IZESItE=SR
- FE T AXERTENER, BYEERRIIEN TEXIBEXESREREN




SAIKESRERNRRTE

. IRIEE SRR

» FEETENRIS AT
- ZHEEEN

. RIREERYE

- RENASENRMT

5%

(hallucination)
IZESYEE ST
R E T ZiE RS
RIS MERTR

User Input

Can you recommend a delicious recipe for
° dinner?

LLM Response

Yes, here is a delicious recipe for lunch. So
@ how about fried chicken with mashed
potatoes? In addition, tomatoes are also an

excellent pairing for this dish as they are
rich in calcium. Enjoy this steak!

Hallucination Explanation

Input-Conflicting Hallucination: the user wants a
recipe for dihner while LLM provide one for lunch.

Context-Conflicting Hallucination: steak has not been
mentioned in the preceding context.

Fact-Conflicting Hallucination: tomatoes are not rich
in calcium in fact.
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1. ¥ AN

 KIEEERI L B
« TBRUIRELZER (0 Transformer) 5

* BRI

S EFITE (GIENERE
~XJ “HUEH R (Scaling) D IRRSFIR

S—

3/_':52)

. GPT-1 - (20184, 117M) — GPT-2 (20194F, 1.5B) — GPT-3 (20204F, 175B)

- ¥ BRI RERTTE R BE 5 T B HIH

- ) ®iEZNl (Scaling Law)
- B EENERGE, ARUIET B skAviEE
- OJU TS XNESEEM)IZ, Fla0fs

- EFESRERE (F— NIt
SRR R R A TS5 L ROMEAEE

IVRE

2R, BiESFRHIeH

UEBEIRTT
IR T AR e

R URIR) R AT, ISR

10



1. i @A —KMi EiEN

« 20207,
- AR
- EIIHRE

OpenAl &

HAZ IR L SRBINIREN . &5

BAKaplan Z AERGENL

PER R

ERR (22M ~23B 18

TR FRIMERERIIU S HESASE

7T) . =B

ERRDFITRERIICZIBIRER

SRR (768M~1.5B) HIE

(N.\“V
LIN) = [=£] ., an ~0.076,N. ~8.8x 10"
N
(D ap
L(D) = 1 ., ap~0.095D,.~54x%x10"
D
C., aC
LIC) = [=] . ac~0.050,C. ~3.1x10°
C

- IRE RS =AM EEALUEDZIE/IIEEIR R

11



1. H BiZN——Chinchillall REiZEN

« 20227, DeepMind (&

- IBEKNIESEE

U755 F

EAHoffmannZFE AR H

LS EHI R N RIHATIN) 155

- BAEERENR (7T0M~16B) FIZWEMER (5B~500B 18)7T) #H T3ERE

- AN ERESIRE

L(N,D)=E+— +— Hh, E.

- H—EIREREENRREER R MREHIRESE

c\’ 0 eie s
=c—l(—) Heh G, a. bAEE

U, SR FNS—HIEHE R

A, B, a. pEE

BRI RIS ECH 52
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- itINEEJI(Emergent Abilities)

- IFERHUEN N "E/NEUREF

AMEEEEXER G HIIRYEE D"

- SREY RE—EMERT, =R
HMSE(ESS ERERALH I B EEX
FHES, wEbEK¥

- NESREBEERIESEEN
YAV

- FEFATIE, REBMAVES
UESESHERE

40

30
2y
[
£ 20
[#]
[+]
10
n_- T ——

1018 102() 1022 1024

—e— LaMDA —=— GPT-3 —4— Gopher —&— Chinchilla —@— PalLM - --

(A) Mod. arithmetic
50

(E) TruthfulQA

2. imeE]

(B) IPA transliterate (C) Word unscramble
50 50

~ =
5 30 g §
= E
= 20 E 20 g 20
a 5 5
10 =10 S 10
) &8
0} - 0| -e—emennt® . __ . 0

1018 102!] 102‘2 1024 1018 102[] lo?). 102—'1

(F) Grounded mappings (G) Multi-task NLU
70 1 70 |
60 60

60
< 50 | 50} $50)- i
= 40 = 40 = 40
;30- ;30-__ _____ ESO-
= =
a Vfemmmafemaaaa

g 20 g 20 8
- =X
10 10
0, . 0
102(1 102‘3 1024 102!] 1022 1024

Model scale (training FLOPs)

< 20

Random

(D) Persian QA

40 5 40 = a0
£ 30 5 30
v E b= = - -

1018 102[1 1022 1024

(H) Word in context
70

10
0

102!] 10.22 1024
P ot P
A FE 0

Wei, Jason, et al. "Emergent abilities of large language models." arXiv preprint
arXiv:2206.07682 (2022).
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2. iFINEE

« F %3 (In-Context Learning)
- EIRTPIRHEBAESESHZNMES A, TEEIVRY)

ZREV B AT

( . . . . . . N
Review: Delicious food! Sentiment: Positive

k Demonstration || peview: The food is awful. Sentiment: Negative

Examples 4

Review: Terrible dishes! Sentiment: Negative

Template New
ew . .

Review: [Text] Query {&Rewewz Good meal! Sentiment: )
Sentiment: [Label] l Input

TextT Label Large Language Model
Delicious food! 1 Parameter Freeze
The food i1s awful. 0
Terrible dishes! 0 1 Output

Positive

EEKTISERER, HRISHRE

Dong et al., A survey on In-context Learning, Arxiv 2023

14



2. iBIEE)—ELBiEIEE D

B1E1E (Instruction Following)
- KiES R EHIRIR B AESIE S KT N AMESS

(Instruction: I am looking for a job and I need to )
fill out an application form. Can you please help
me complete it?

Input:

Application Form:

Name: Age: Sex:
Phone Number: Email Address:
Education:

Output:

Name: John Doe Age: 25 Sex: Male
Phone Number:

EERS, REE

Wang et al., Self-Instruct: Aligning LM with Self Generated Instructions, ACL 2023.
15



2. iBIEE)—ELBiEIEE D

XL (Step-by-step Reasoning)

« Al _,ué&%ﬁ (Cham -of-Thought, CoT) #ERKHEE, ERIF5|INESFZEXD
FEEIR S Bk IBE ZUESHIK AR

Manual Demos One by One

e
'Q: There are 15 trees in the grove. Grove workers will plant |
'trees in the grove today. After they are done, there will be 21 |

:trees. How many trees did the grove workers plant today”

| ¥ -Question |
I A: There are 15 trees originally. Then there were 21 trees after .
| some more were planted. So there must have been 21 - 15 = 6. .

'The answer is 6.%. - Answer R.‘:rt.vonaleI

__________________________________________________

' Q: A pet store had 64 puppies. In one day they sold 28 of them
'and put the rest into cages with 4 in each cage. How many
' cages did they use?

[ LLM ] Test Qu:'estion

had 64 - 28 = 36 puppies left. They put them into cages with 4

The pet store had 64 puppies. They sold 28 of them. So they
in each cage. So they used 36 / 4 = 9 cages. The answer is 9.

Famgir B4R, REEH

Wei et al., Chain-of-Thought Prompting Elicits Reasoning in Large Language Models, NeurlPS 2022. 16
Zhang et al., Automatic Chain of Thought Prompting in Large Language Models, ICLR 2023.



@ PSS
02 KIEERENEENRER

04 KIESIRBIOMFE




SR E—LIChatGPT Al

EQGE b FRAG S 3 AL
& 7 7 ) S AT 2

s

& M R4S 3] HiEl 4

[ﬂﬂ%%éﬁﬂj I
i "{ﬁ#w%éﬁﬂﬁx
1

1
I
1
I
1
I
1
I
| 3
1
I
1
I
1
I

https://openai.com/blog/chatgpt 8



1. KRR 25

« KHEFRIIER(Pre-training)8YBHHY
« IS ERINESERSEREE
« ERR A IZHIHFRRNR
- BRRRZ NHIESHIMEREE

- LA EEBRNAR, BAS
« ARIEREISZ]
o KR GR20E




1. KRR 25

L

ShHZRH . EF TransformerBY4E R T 2244

- ERfEME2E (GPT/LLaMA): AERXoEANGmE, REEEEE180EFF0N
. BUSRARIBER (GLM/U-PaLM): XFFEIAN (ﬁu@‘“) o EENEERIIHITIRIG;
T4t 25 F B R RS £ 2 0 T B [B] At i

+ fRiDEE-fEESaT (FLAN-TS): ZRiS=aX=]

i
7l —

—

7] 3k fg A0 25

000Uy
$j:ﬂjg[]ﬁ
ij\NjHEH:m

. (OO0 000 =

»UJO0000
»0O000agd

X £ & R % A
\
i %

A 4R R AL 5B

570, SRR XA IEERET]

2y A 25 — iR AL 25

000000 L, [«000000
x000000 +:000000
+000000 "000000
"000000 ,["000000
*000000 s1x000000
000000 *»000000

X F il1% 7, K £ X R K 7

i~ -—5 ES % J-‘T@J %2 iz ,;_ng 52 0



- 128

HSHEMF: LLLaMAIRE

279651

TAIZRA/N

V32000

fESesEE L 32
FEPRSEE H 4096 HURKEHENMASEE 1 11008

BMNBRANE

BRI
B
=

it

- SIS SN VI

LLaMA(7B)

ZAFETE

VH
4 x H?
3 x HH'

2 x H (BE#Es8) HEZHL)

VH

2VH + H + L - (4H? + 3HH' + 2H)

6, 738, 415, 616

- . i ~ Causal

.

;Sofnnax:

— e o e M o o e

I S
Q K v
f f f
RMSNorm
———————— T————————
_______ ———==-==--
Input
Embedding



1. KRR 25

« ETHINANEINRSEZR (Mixture-of-Experts, MoE) £5f4
- EAXKIESREEERR TransformeriH
» FEERTERARRSCINIRESERIAE, HDeepSeekZFEEERE
BNREEEREC KN EFAMEIREEMNE) [EL, E,, .., Ex]
« XFENMEANIETT e, BIEEMEG TtRIZIETI N TENERNED
« BOBREANEREE, EAsoftmaxitEiNE, WM ENRZSH
e T

A8 o fa i — AL T e ,
| > e71) (572) (553 [+54)) (271) (#52) (24 (kga);| G (x,) = softmax(topk(x; - WY))

el e K

[amde—w | I g ] . o, = MoELayer(x,) = Z G(x¢)i - Ei(xy)
. i=1

EEHE ] & fan
T xy O[] ed” x, O T«m” 22

X




1. KRR 25

- FUllgRESS: "Rl ™ —"MET”
« {AREDKIESRE 2K
s {/E—MATTFNu = {w, ..., wr }, BEFFPIERIEZRRNETTFE -,
KAB RGN T Bimaiou TN, BISACLIT R

T
Lim(u) = Z log P(uy lt<t)

t=1
- TP : BIESER, BCSRIKMFIDEEM
« BNNAFY u SIREREVIEREIEK (1 < k < T) 19 9818 uprenx = {u1, ...,
MESusum= {wen,..., ury, (NESRPRNATTRASHIT ASIREK
T

Lprefix (1) = log F(”surﬁﬂ”preﬁx) = Z log P(utg|u<y)
t=k+1

23



1. K=

YII<x

* YI|Z5
- BRI ANEE

IH

« TRNA
* 5714: .:JZZIK*QTE
RI=FNAR
- K18, EF=F

T5 (11B)

100%

MT-NLG (530B)
2%
26% 470

o,
6% 62%

LaMDA (137B)

13%
38%

50%

]

*iE LA
F & E)
aF-'*"—"' b 3

A
e

Falcon (40B) LLaMA (65B) GPT-3 (175B) Yi (34B)
3%
2% 5% 16% 5%ogoy
3% 4%

100% 87% 84% 83%
Gopher (280B) Chinchilla (70B) GLaM (1200B) PalLM (540B)
3% 4% Y
37% = R

E 40% 48%
60% ’ 56% ’
30% 50%
Galactica (120B)  GPT-NeoX (20B)  CodeGen (16B) AlphaCode (41B)
5 8%
T ' 30% 20%
39% g
38% o
10% e
86% 15% 25% 100%

%Ekﬁ

™ C4 (800G, 2019), ™ OpenWebText (38G, 2023), ™ Wikipedia (21G, 2023)
= the Pile - StackExchange (41G, 2020)
€ BookCorpus (5G, 2015), & CC-Stories-R (31G, 2019), £ CC-NEWES (78G, 2019)
& the Pile - ArXiv (72G, 2020), ¢ the Pile - PubMed Abstracts (25G, 2020)
BigQuery (-, 2023), the Pile - GitHub (61G, 2020)

=BT |12 KIRRIELBIDmE 2
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2. BEERE

- BIEEGUE (Supervised Fine-tuning, SFT)

- (£

PN
° El:EI < 1.

AB SN TURIEL

EXI T || R R R KB SRR T 228U

& (Instruction Tuning) / Z{E5FII4 (Multitask Prompted Training)

- FEE

- BHE{PEBIERE

- 1EsR(ESSKRAFEE

- EEETIMbmi: B
RIS T REIRIRER 5

L AEXIT)IgRp A B E IR, BHRENNNILDZ—EEED

HIKIE SRS

: BSREFIBHEAESIES, FHELABNANES

EfESE (WE=. ZENE/E) BY

5—EZEiR

25



2. BEERE

IECEE
- (E5 IR

- T

Instance

Task description
Please translate the French to English

Demonstrations
fr: Reprise de la session
en: Resumption of the session

fr: 1l s'agit du cas d'Alexandre Nikitin
en: It is the case of Alexander Nikitin.

Input

fr: Nous ne savons pas ce qui se passe

S —————

Output

en: We do not know what 1s happening

"

—

4

(a) Instance format

(BFR/91E<

> instruct) + BNEAYTI + (EFHN-{EF 5L

Human-written Task description

—'P Please answer this question:

| Demonstrations
NLP Datasets :

Sentence Question | A: Pars.
Composition Answering |
: i Q: Where is the capital of Brazil?
Textual
: | A Brasilia
Entailment !
Paraphra |
i A sin
! Sentiment &
. Analysis _
| Misc. Input Output
| Tex NLI Question | | _ -
; T:.-_\t Generation i Q: Where is the capital of China?
i L‘ i saw
? : A: Beijing.
Code | Translation | o

(b) Formatting existing datasets

Q: Where is the capital of France?

Ly
O
fK'ﬁi co]lecnenHumanwmten

Remssnsnsensintin

Task desc:npu on

Can you recommend some ways
to lose weight?

Desired output written by human

'
Output

Here are some ways to lose weight:
1. Eat a healthy diet: Focuson ...
2. Increase physical activity: Engage . ..

26
(c) Formatting human needs



2. BEERE

2K

. LS

- A
» 1)l

M, (R ER D TTRIRK

« NEFECSEEIEMRE, AIEE<SHERAES AT
« 2 EAVE (Parameter-efficient Fine-tuning) | €28 RIRAEERZHIE
NEIFFE, a0, {KFKEES (Low-Rank Adaptation, LoRA) {33

— e T — 1k |

a[ i Ao fo )2 —1L 1

e r 7

~

{ BEARE-Y S l LoRA P-

R 82 #r th ]

_________ B € RA*R
LEIE TS 4 E :
ok
We R HxH j \
I."lll AE R HxR IIII".I

‘ Z2dixEmh R l LoRA |

J/

s

I

v"

BEEHA

ZHEL

=AESS

27



* AXXJF¥ (Human Alignment)

- MAFRERKNIESEENITASASKMEN. AXELEEMTSCER—

- WEE

- KMEAERNEIaRE BB E AT, I AEREEIES. EhkE

gull

BRIER. UIRFEEEBRSIEUNTERUAIREAS
- RAETEBirR D E SASIMMENEREF

A Y|

A RBEE—AARBIE 10 T,

i (EAXENFNG) : XA L—ANFER, BEZBEEH 6 D,
(MNBARNZIETNESERAE, SUFBPETRIENENR, BEXNENTERTEARERE
FAETRSEPR, ARSI FNB AR KIRE)

ey A RiEsh), BEEZ N Z IS, PRIEL LRIk,

M (BAZEXTPIING) : T390 E, Ry SREREMWIEN, FRET 30 243 1

26



ARIERIRAE

N\

- XI3TiE: BEE—ERNEME, =1

- N~

- 5AE (Helpfulness)
j(l%f:?l‘%_ EERMERANER, BB ERTES, [EREFE T,

HENH—ERNeIEESZF T$

* ISEME (Honesty)

. *Eﬁi!ﬂ’ﬂiﬂu_ur BEESCHEFNENME, FANSAREEMSESE, BRTEIRE

MEBRIA, FrEeEMN XS NSNS 24 E

- TEME (Harmlessness)
. KIE=HER RN AR TS | S B E AT EEN RS

- WIEHREERITNEREEINEIISNEN, AMEREIRIESIKRAIE

dlin

[




« HF AXRIEAEMAFES] (Reinforcement Learning from Human
Feedback, RLHF)
XTI LABE AU R B TEE
* SINARRIRITKIESRERTHHITIES

R e A )| Zk 2B AN 5] 4R
[?ﬁi)l]%i%’é‘ﬁﬁ] i gmif RaLils ZMmHEEL (Reward Model)
' A rrwmsan i . IEASRITEUR T4
' © SOFRRERN B TRETS
- SCEISTF AT o 2097

30



DeepSeek

20235F7H 20245141 202455H 2025518
DeepSeekpfiz A fhDeepSeek-MoE, A fhDeepSeek-V2, A fhDeepSeek-R1,
ERE1 FiEMoE=E! (LH3i#Ei#kGPT-4 Turbo THEEXIHROpenAl o1

202311H 2024£E2H \\ 2024£E12H

A fhDeepSeek-Coder 4 fhDeepSeek-Math, A fhDeepSeek-V3,
HFIEIERENDEIEGPT-4 HEZHIE

31



DeepSeek

* DeepSeek V3
¢ 1% . MOE 1:/3 I} /LJ\ ~ *&3671 B m“”‘ DeepSeek-R1 OpenAl-01-1217 DeepSeek-R1-32B OpenAl-o1-mini DeepSeek-V3
- MEBEXTFROpenAl 40 o

o.
(=]
wp
=
w
o
w
-]
I'-.l

tile (%)

* DeepSeek R1
« T DeepSeek V3
« EBEXTFROpenAl o1
o SCIIHKREAERE(CoT)BEITFER

racy / Percen

AU

A, BEETHAIGRT o m e oame o s
N Guo, Daya, et al. "D k-r1: Incentivizi i bility in 1l
AT R4 RN FRRT Y BT R 14 D iforcement s i prepyint arden 2501.12948 (?Szvslf

32



DeepSeek

- FEBIFR
+ R1-ZeroBBL ) JRHIGRPOHLY SISHE, EUEVOREIRIL L,

HSANERERICFS, HITCoTHEERENNZEY, ARE(HIEEETRTE

- Hitt5 =

s EIRERARLHE, BIIZMRAREHE, KiERIIGER, BFEIIZMA (3
RiE, DeepSeek V31JIIQFEEZIKEGPT-4OE’J1/20)

* DeepSeek V3/R1FREFE, FHRREM T ZNEXBEFIRIERIR/IVREL
- FEIA)RR
- BINAEREBRZ RSN
s IAFERBT TS SR wE M

33
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{EAFT kIR

- (ERBEAESLIRES

» NEMMESRES—BRLER, £F

AR

F AR TS

S sk Yo T AT s SE SE TS
- B EERM N ERFIUSNBEAESIEES, W/IvEREhE
i 5 ik Hr th i1 98
y A H T S R -
| EHXRIA | kiEERA | | EH AR
.Iiln.
( )
B3k £ AR SRR
' ™, I,-"‘- q'\.l 'd Y
thw —INEF . AT hw — s, IRE B I bhow I X Ak
WA K || 2miz i3 b e it| | |5 At 8] b2 A ]| || g ot £
FAz B AR, [TAEE. ZEA)PHEF,
i aap || in: dwa bine|| [ aEREAEORE || ||BA EHEOXUER
HEFESH RBMA1300]| [—3FLH. wARAHFD T EY AT .
A i — &1 K8 A A
— brth : This kind of
54 | s ew B i [®A3L: Adh, TAEAE.|| | | weather is often a

. A

i 5]
i

J

precursor to a heavy rain.

-

S=F/IRI
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{EAFT kIR

s ZIREXKIESIEE! (Multimodal Large Language Model, MLLM)
. BEBANBRI RS SMIESER (LN A, BRFIEM) HKESIEE
« LIT-ES KESIREL

LT

B s PPy rye:
eqF__,»i\.HA}&&__é_ﬁ_ ﬂlﬁ-f&é‘i‘f?ﬁ:fﬁ?ﬁ]i’i
DES TO) R e gkﬂﬁﬂmiﬁﬁ

& & & + &

§ ENIRET AT N
KiEEHY 9 ¥ eas, wP
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| ALREAEH A
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EEIm

ik EI R

o EErémilak
- FUEKREEREB RN, BIEEFT

PaLM

Medical Question Answering Benchmark

(540B)
Consumer Health
Search QA
Prompting
LiveQA MedQA Instruction
TREC 2017 M“IﬁM.dQA (USMLE) tuni ng
MedicationQA MedMCQA Instruction
PubMedQA MMLU prompt tuning

YR ET KiESREMed-PaLM

Singhal, Karan, et al. "Large language models encode clinical knowledge." arXiv preprint arXiv:2212.13138 (2022).

L =] =1}
w [=] [0}

MedQA (USMLE) Accuracy (%)
5 w
wun {3

Automated and Human Evaluation
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Q: How long does it take for newborn jaundice to go away?

Med-PalM: Newborn jaundice is when a newborn baby's skin and eyes look yellow. It is
caused by a buildup of a substance called bilirubin in the baby's blood. Bilirubin is a
byproduct of the normal process of red blood cells breaking down. Newbomn jaundice is
common and typically harmless, but it can be a sign of a more serious condition. The
jaundice typically goes away on its own within a few weeks. In some cases, it may last
longer or require treatment. The time it takes for the jaundice to go away can vary
depending on the cause and the severity of the jaundice. If the jaundice is severe or
lasts longer than a few weeks, the doctor may recommend testing or treatment to
determine the cause and prevent complications.

Med-PalM performs encouragingly on consumer
medical question answering
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Researchers, educators and companies are experimenting with
ways to turn large language models into trustworthy, accurate
‘thought partners’ for education. By Andy Extance
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AI'S TEXTBOOK ERRORS

GPT-4 — one of the artificial-intelligence models behind the chatbot ChatGPT — is generally poor at answering
problems from university-level science textbooks, researchers found, even though it had previously excelled
at some mathematical tests. The scientists achieved only moderate boosts to GPT-4's performance by giving it
some examples first, prompting it to break the problem down into steps or telling it to use external software to
perform the calculations.

2, FHEaRNIRRIRTIEEL

M shown examples

i GPT-4 got its best average score across many textbooks* — 36% — when
Broke problem into steps

prompted to write code in Python to execute calculations. But this was still

M Used EXtE"jﬂl tools much lower than its previously reported scores, which were close to 90%
for calculations on secondary-school and graduate-level tests of mathematical ability.
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Questions answered correctly by GPT-4 (%)

*Average includes tests from more textbooks, not shown here,

Extance, Andy. "ChatGPT has entered the classroom: how LLMs

could transform education." Nature 623.7987 (2023): 474-477. 58
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Prompt
Prompt

Sulfuric acid reacts with sodium chloride, and gives and

The formula for Bessel’s differential equation is:

“[ \ce{ NaCl + H2S504 ->
Generated Answer

Generated Answer

o, dy dy
T _Q—I—'- + (2 —a?)y=0 .
dx dr NaCl + H2504 — NdHE‘JO4 + HCl

Taylor, Ross, et al. "Galactica: A large language model for science." arXiv preprint arXiv:2211.09085 (2022). 39
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