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ChatGPT. ChatGPT & A GPT3.5 A4, f# k& Wi H EHAT I 4,
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KEZHEA A L Transformer 16 4 Eali 24, EBO# LA
TRAXEWXAZEINEL, FIETNEMMAE, NTE%E
PR E R XA, Wi, KEEHAXELFRHNE D, EER
BT XAERTA. BAUNEINANE, TBRAFEFEFERNES
HALEORETRENEE A 2 AR, A TS EE,
F& RS, XARWES SN %,

(1) e dk A

ARFEEREAET B EENVH K 57 8 R BRAE
REMEWEAER S, BHARENIETEMRMERE D, THRIES
W BT 0 (fldm prompt ) & & FTEW UK, #& 8 ARESLE
KARFRERF

EXHEM, 2T transformer th K EFH A EEMH 7 WA
ARAKNES . CRATEEANF, B ABHERXEKT L H
& 2 WX, AT EAF BB XCRNEL, ATFHEN, L
T XK R DA BT T By AR BB A o 3xX AR AL A8 4 A8 AL A AL 2E K O
KA, VI8 o RFr B e e R e R, B4k, transformer AR A
TRAT ZLEREHNAE, @% F BRSNS E LR XTI,
PR THEANESCERE S

BERER, EREWMERANEERARBRENFWFX, A
AREWNBHEFIFRBEEEAHXNEL, EERERTE, £ T
transformer By A1E FE A KT €, T %R T SURFATEN
M, WEXEAFHREER, FHELEMURHFATER, RE
ETX XAREMAEAXRZARGELCRNER M, XHITR
RAFERREEHARBAERNLERA, EFERRATNATE T RE
FEZEA, WA, transformer K& EHEA X B ARIEE B E LG Y,



R IELE N A e AR RgE, - P REICERE.

BEAER. BETARERKEEHEARERFESLEN ETXE
HEEFEIR, KIEEHATUREA P WFERERHER, B4
FREFEAR KA UK, RIFELTXHM T — A3 £ R E T
T XA, fE 4 X ARE, AL EFRL, B, EELAN
H&E, #REROIAFEESTAN, H548 %0 ET XRF—F
KMERENEFREEHEAEG A THEHEF, XTAHFE, 89
EESE LR N F 5, WAh, transformer KiE = A AT B A AR 5E HY
ZACH AT, Ae s AE T T AL, R WA B SUAR B AT AR PR A B A
&

(2) BAEE A

K AIE = AL P AR oK B8 18 A AR A K /DN 0 G e T A v A
B, RMABEA TG RFATHME, RAELYHEA A DELEA
KT A BENER, HAMAKEANL, KEZHEANBILED
W T L EEEANEE e —E R, 2HBARNPEETEE
WA Xt FMAEEANEN G mm &K, TEFE
— AR RAYHEAREE NG TR, 2RI HFN
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KA, BT B HXEENTm, %A EEE. BERE
%, Hur, AEAFEFUTERNREINR Y,

FTX%#E, ETXFIHHNERAEEHARELEN D E
THEMIPATES WS, REERA RO RMBZBES ETX, &
FUNEREEERNVARE, HAKE TS E T UEREFRL K,
W — N aRTNRN, AETRAANHFATTM, ETFXFIL
FESHEN, HEFEATINS N E s EAATHTMN, XM 7 LA
W5 EHRFETHERAZEZE, FIRTFARMILREXE,

HARM, HARMAENERETEAEA TR ESTHN
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Al 3k 4 ﬁ%%#@%ﬁ&% A AR CBEEETREE
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A RRANE RIS S E R

MRAEK, KEFHEARGAKEN A FFTEZ R,
FHX B REFERANSR T A, FREMNEBEIATES
B R X e kiR, WL BB amiR AR, flin, EXKE
S, REEHARBIERREEG N — B K CHRIE K #
EEUMENTREALA P, ER P ESIRY, REFHEA R
R hE AR AR &R DL B 4K1E B AP Ak ik R

omsmorsmee e EFXERBA AR ---mmrmemmmememmmmennns coe HARBRA AR -

(A) Mod. arithmetic  (B) IPA transliterate  (C) Word unscramble (D) Persian QA i E
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AEBER “Qr”, TheAEEHE, PEAEBTRER.
GHREAR. EREELRL, EEINART, @09 mRARE
FHE, Tt B RAEERFELRFENEE, REHAAHE
oW R B, EXEEEREM T EEER T, B8R
JokF, WEF . 2R, SRR EE SRR R KR,
Mm TERAEENFRT LR, GEKkF, HfE. TEANME
B ERMEHEIR, IENERBERAE N, EHCNEET
DREERGELNELAM -, 4%, WHERNSE . WA
Rk, TREEHANGERAE R, FU—BHRRAIEE
Wr AR, ERENELIATAEREME ) REE L EILT#
PLBOR A o

ARBEAXNERALEXT, TREELR, TheFER
BB, ERAEmE MM REA “EH" R, EALE
R, PR, ERREERANKREMEZHELENG T HR
AR B AN T AN RFAAT EERT, MEERTCEETRA
SERABBNEA, BERBRE TR AR AR UMRE, RET
BOBE R R AT A FE AT 9 3 4

ABRBFHRFE . SREFEHN AR AR B 5L T3 #
W —EREERFATERRATIEHRNEAT K. KIEFHEAN
HT KBTI ARABEEMGHEERE N, MEEETEEERE
FOHLE, EARANFRFEERNERES, EANEE
JE R AR, B, GPT—4 Wy R EEF &L 2021 9 A, FEER
TESH T3, 6L RNFL,

ARBARARNCA AR, BBEREFATE, AREERR
M| EEE L MAATT R, REREARARY EALAEKE
BAEEHATNERF T Ry, v EE L2 ETHET K
X, MARETFBRNEZEAN, Hik, JOMFEGEEERE
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Wyl AR, RERTMH TS N T2 EMEFREIERE, I,
CHALER R, ZP R AR, T EHATRNG IR KB
M AR AT 5 o

ARBBAREET R REABRBNAKE K, FHRF,
EeMEXEEEZRES LT R HATRTHT Y. Flim,
R e NTT, A Hy e BT R R AT WM A, B 5 ] 4R
WEXT —B, IFARTETRETINSBIEN LR, ERRMN
WIRFI R EfRmE R, XREkE, EXLENAT, Filze G
EFEFGTREENTET, KA AL,
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R RA — TR AL

3. ARARRIEEEHEREREEHIE

AT E, AR T E R S IAE LT
77 T :

BERERMAPN, AERIAFH THERFEATELER
T, KiEEREARGRE, ERMERE AN ERES,
HEEH P FRAEE, AT EARE A PR E R
RS Mo, HHEEFELAEAENCREL, GEEF . B,
WACF A KSR, ABERBORGE % 3K 8 W3 & FRAATR
NG, RBRAHEEAEL RGN mRNE, HLES
FlamRER, rREEALRE, yEHFRBFEFRABTONE,
BRERRRS, KEREH P EERFER R &R i T
Z
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EERRMEE, KEEHARAAS THERAFEHTER
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B 7. B AR AT R S B4R

(NE: 3%
(1) RiEERALALRK
TRIIHAFRERZNREFTRBGEA AN RARORE ., M
AT BN G BB AR . AR R KA, I A B 5 B o
*: TEWAETHARARLE

TABLE 1: Statistics of large language models (having a size larger than 10B in this survey) in recent years, including the
capacity evaluation, pre-training data scale (either in the number of tokens or storage size) and hardware resource costs.
In this table, we only include LLMs with a public paper about the technical details. Here, “Release Time” indicates the
date when the corresponding paper was officially released. “Publicly Available” means that the model checkpoints can be
publicly accessible while “Closed Source” means the opposite. “Adaptation” indicates whether the model has been with
subsequent fine-tuning: IT denotes instruction tuning and RLHF denotes reinforcement learning with human feedback.
“Evaluation” indicates whether the model has been evaluated with corresponding abilities in their original paper: ICL
denotes in-context learning and CoT denotes chain-of-thought. “*” denotes the largest publicly available version.

Release Size Base Adaptation  Pre-train  Latest Data Hardware  Training Evaluation

Modzl Time (B} Model IT RLHF DataScale Timestamp (GPUs/TPUs) Time ICL CoT
T5[73] Cet-2019 1 - - - 1T tokens  Apr-2019 1024 TPU v3 - v
mT5 [74] Oet-2020 13 = - = 1T tokens - = = v =
PanGu-a [75] Apr2021  13* - - - 1.1TB - 2048 Ascend 910 - v -
CPM-2 [78] Jun-2021 198 - - - 26TB - - - -
TO [28] Oct-2021 11 TS 's - = = 512 TPU v3 27h v =
CodeGen [77] Mar-2022 16 - - - 5778 tokens - - - v -
GPT-NeoX-20B [78] Apr2022 20 - - - H25GH - 96 40C A100 - v -
Tk-Instruct [79] Apr-2022 11 T5 s - - - 256 TPU v3 4h v -
UL2 [80] May-2022 20 - - - 1T tokens  Apr-2019 512 TPU vd - v
OFT [81] May-2022 175 - - - 1808 tokens - 992 850G A100 - s -
NLLB [82] Jul-2022 545 ¥ = = & = ® = v
Publicly GLM [83] Oct-2022 130 - - - 400B tokens - 7ol 406 A100 &0 d v -
Available Flan-T5 [64] Oct-2022 11 15 v - - - - - v
BLOOM [69] Nov-2022 176 - = - 366E tokens - 384 80G A100 105d v
mTO [84] Nov-2022 13 mT5H s - - - - - s -
Galactica [35] Nov-2022 120 - - - 1068 tokens - - - v ¥
BLOONZ [84] Nov-2022 176 BLOOM v - - - - - v -
OFPT-IML [85] Dec-2022 175 QFT s - - - 128 406 A100 - < ¥
LLaMA [57] Feb-2023 65 # = = 14T tokens & 2048 80G A100 21d v =
CodeGeeX [86] Sep-2022 13 - - - #50B tokens - 1536 Ascend 910 60 d v -
Pythia [87] Apr-2023 12 - - - 3008 tokens - 256 406 A100 - v -
GPT-3 [55] May-2020 175 - - - 300 tokens - - = v -
GShard [88] Jun-2020 600 - - - 1T tokens - 2048 TPU v3 4d - -
Codex [89] Jul-2021 12 GPT-3 - - 1008 tokens  May-2020 - - ¥ -
ERNIE 3.0 [90] Jul-2021 10 - - - 375E tokens - 384 V100 - s
Jurassic-1 [91] Aug-2021 178 - - = 3008 tokens = 800 GPU - v -
HyperCLOVA [92]  Sep-2021 B2 * = = 3008 tokens = 1024 A100 134d ¢ =
FLAN [62] Sep-2021 137 LaMDA-PT v - - - 128 TPU v3 60 h v
Yuan 1.0 [93] Oct-2021 245 - - - 1808 tokens - 2128 GFU - s -
Anthropic [94] Dec-2021 52 = 2 & 400 tokens > % = v =
WebGPT [72] Dec-2021 175 GPT-3 - v - - - - v -
Gopher [59] Dec-2021 280 = = = 3008 tokens - 4096 TPU v3 920 h v >
ERNIE 3.0 Titan [95] Dec-2021 260 - - - - - - - v -
GLaM [96] Dec-2021 1200 = = = 2808 tokens & 1024 TPU v4 574 h V' =
Closed LaMDA [63] Jan-2022 137 % = = 768B tokens - 1024 TPU v3 57.7d . =
Soiiion MT-NLG [97] Jan-2022 530 - - - 270B tokens - 4480 B0G A100 - v
AlphaCode [98] Feb-2022 41 - - - 9678 tokens  Jul-2021 - - - -
InstructGPT [61] Mar-2022 175 GPT-3 v s 2 = = # s =
Chinchilla [34] Mar-2022 70 - - - 14T tokens - - - v -
Pal.M [56] Apr-2022 540 < = = 7808 tokens = 6144 TPU v4 - ¥ ¥
AlexaTM [99] Aug-2022 20 - - - 1.3T tokens - 128 A100 120d v s
Sparrow [100] Sep-2022 0 - : v - - A4 TPU w3 - v -
WelM [101] Sep-2022 10 - = = 3008 tokens = 128 A100 40G 24d ¥ =
U-PalM [102] Oct-2022 540 PalLM - - - = 512 TPU vd4 5d v s
Flan-PalL.M [64] Oet-2022 540 Pal.M v - - - 512 TPU v4 37h v v
Flan-U-Pal.M [64] Oct-2022 540 U-PalM v = - = - A v ¥
GPT-4 [46] Mar-2023 - - s - - - = v ¥
PanGu-X [103] Mar-2023 1085 PanGu-cv - - 3298 tokens - 512 Ascend 910  100d v -

(2) REFHRAEERE

> (A Survey of Large Language Models)
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Forgetting), Fil 4 & 473 1y I 25 B 48 & 0 71 a4 4 A A2 X /N 4T
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a) Prefix—tuning

Prefix—tuning & —F B W& ¥ 3 77 %, BIETM A Far & 7
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415 TH B BT 48 A R SR K B Bk 2 3] koo Prefix—tuning 7
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FECRRENEREFT IS, WO TIHHEFRNEH; 7 URE
TEHEREXAR NI, LI EESHAM MR, Ff 2.
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KMNEFANEEE: BIERNFT A FTHRT
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Mo, RBEZAWPEAT —RFEHATLF AR, UAHELR
HTARMERR TR AF, TRETAZETALRKFZHEMNE
3 (Reinforcement Learning with Human Feedback ).
AXRRBmBAFEN T —ME LT RMFIANZE (HCI) B
FiE, BAERREARA P AERARGRAEE CWATH, X
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