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(Saizhuo Wang #= Hang Yuan %, 2023) #2# 7 % =#F alpha 324850 KX, BPIgRA LA 48
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%%t Alpha-GPT. % & %A B KA 35 2 AEAME H A AR A= alpha 34 & Z 18] 49 F /),
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E1: Alpha #4858 81K

Paradigm 1 Paradigm 2

+ Manual alpha mining + Algorithmic alpha mining » Interactive alpha mining

+ Intuition, talent and experience - Configuration of search space - » Human-Al interaction

= Labor-intensive and costly + Compute-intensive » Matural language understanding
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Figure 1: Evolution of alpha mining techniques.
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! Saizhuo Wang, Hang Yuan, Leon Zhou, Lionel M. Ni, Heung-Yeung Shum, Jian Guo, Alpha-GPT: Human-AlI Interactive Alpha Mining for Quantitative

Investment, 2023 Jul.
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SN, B Alpha-GPT ¥, HEHX T — ARk A A RBHNE, XERRB
QFENA 4 alpha KA X G OFeakiak, S/ P REFRE, R EsTiZERHT%
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3.2 Alpha #Z& H ik &

iZ B4 Alpha-GPT ¥ 4R4448 k382 o6k, Bhmz, i itk AlphaBot 4948 & &4
Foft H, ARAFT Alpha kA€, ¥ REE4) Alpha #£i% = AlphaBot. '€ &1 79/ MR
Peta R Fik X Alpha 34 & AEHARIE AlphaBot #9444 &, Alpha 1245, 3745 F= = MIAEH
MK B A% 1 IR F £35S 4449 Alpha, Alpha A BAZSARIEAF A9 TN B A7 (#lde, sTREK
10 REFREGTHK ) #—F 53X 4k Alpha, K449 Alpha & Alpha JFF AR —4 30,
VARRARAE 2%, 38 5 B118) 6 5% B o 64 P 0 M e B A

Alpha # & 33%. B AT A Tk PALA R ZH Alpha 38 % kR iEHERE (GP), ©
M—3k Alpha #r T 48, ARIBE IR HAAGE M, B AR L e R E FREEFRA L
49 Alpha 122 R. K, GP B ATAEZAFEA: 1) &Mbs, TG RIMLL
M, FTABIE/E GP AP AmAAE RS RAE . R BE T 42 B 69 WA B AL Fe kAR 69 15
FRBRBBIEAF A, K5 R A BT H#1R Alpha 29 48048 Z 90 B BAT 6924068
71, RSHATHM. 2) Alpha 3B ERETHRFEZTRNECHREMER, HHEMER
HRA M. TVABITE GP ¢35 RTAR P R PATE B 6929 R F I Alpha B 41,
H Bh T K INAT R A6 T 35 4tk BA Bk 69 744% Alpha BT, 3) GP RHARAKY
Alpha. #l4=, log(0)FaN-5, RAAAELA RREFAEG KA (Blde, RREHILE
Mo FTVAR ST A SF AN . FAx —BOHEILI) Fo e RRATURAE AL 69 ML) & kB Alpha
F SN

WHEFE R, F4E Alpha 5K A9 7 ik £ 8 L =N RAE = Alpha AT R F 69 B4k
EIN. K, IANATRIINT AAETZHHE: 1) JIARREE: 2Rkl iR EE
B3 & T et 4 R mbd & A KA ZrR. h T IRBIAFA, A58 BT 182 H BN
NEAE A Be— /NI ARS, XAPHORT A LA H T 5 5 P REn RS R, Amg
3% Alpha iP5 69T S, 2) R HMAGYMETT: FHLaGHE B @ 0 ik E BT E ) AR,
P FAEH Alpha 2XEE., AT HARXANFA, AR LFEmOHHE (64iTEFR
$IE ) AT A TR R, LR R S TRV AR R 5 R AF T 5T Alpha 49 %
o), M LS EMALE MR- EAT Alpha $EAT2AE. 3) THEERA: Alpha 4238P7F 693+ 5
Be A RAR S Kb, it HAmik B AR R T XA,

Alpha #6#. Alpha st #HASGA I A T 7 Rt —HF #AT B 1) FEREMEX

M #7469 Alpha F 25304 49 Alpha RF), 122+ F K& Alpha Z 8] &9 s s AR VT 82
AEntaY, Skt KD By3fdk8ob A (LSH) SALMARILAT (ANN) 7T Atk # 2 A
HAE Alpha 59 4k Alpha 89 kAR KM, 2) E2HFLH: RA—A Alpha 4915 & A 4K

(IC) - # A== +T e e T HAMAEI, REFZFEALT, %A Alpha A& F RS +4
A, KBIAR R RBEANE ERES TR, —4 IC 5 481&49 Alpha 7T
e T iR &4 Alpha 2L a9 T 5%&. Fk, TEMHIFHIAK, do Shapley Additive
explanations (SHAP ) #= Local Interpretable Model-agnostic Explanations ( LIME ), T vA#&
IR TR, Fo@mEM Alpha ZRIHAAEL X E.

Alpha 3(F, AZAMESRY, FR2EHRFTR=AXET T, AAREXRHHRGF
ARG FI R 1) RMEE: XHRLEF A E P Alpha 3B 0 691 £ 4
VAR it Bfe B GG T 83, 2) R-db—Rft: 0T R A= n L@ w2 ] 49 R—5K
RRTHZ ., BT KA Kappa BH), TGP —Mh—e RaTAIZE, MmAaR 65
KA FL A 44, H R Alpha & AR TA2 P Ak 3 Ao AL B2 2 18 69 R —Z M. 3) B 3) Alpha
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GE: X TIEPTA A4 69 Alpha, MAxBIER 275 257, XAPHFLIEH R
FE 4 Alpha 4977 Se bt AATHEA B,

3.3 Al FAmig Alpha it Fay K

.45/ F % (Streaming Algorithms ), & Z1LitH ( Vectorized Computation ), SIMD #=
SIMT % 147t H4 K, A F44L (Memory Optimization ), #k#% 4> X (Data Partitioning ),
% &A24 A (Multithreading ), WA ZF| ] GPU Anik i+ B ( GPU Acceleration ) % 7 ik, X4k
AT K a4k & Alpha i+ Fag =i, 45 51E A T4 2 4 sk 38 5 RAUBLAIE & o9t FaE

%

4 4t3t Alpha-GPT #) 25

Y # 3T Alpha-GPT #ATT % 5 @ e) K8, § ARIEA FAFR A

*RQI: Alpha-GPT #4 % A& RS X 5k — ) kA X?

+RQ2: ik Alpha 4248 &3t LLM 97 F Alpha #4938 5% B8R 4o 7 ?

*RQ3: A P 45 H 235 Alpha-GPT #H4T X L4545 4RiL42?

*RQ4: Alpha-GPT #¢ % MR 4 Alpha A X H /B 69 X 54357

KR E .45

A IAF: AL IRE T 60 B B R E-M AR, SRR K KB &% (FF
M RN AR KEN ). ACE N (VWAP) FedfT i d. L0845 19 K
AE A, QFENRAFIEL, MATEE. s@iE i RTEER.

Foif e 3T T4/ Alpha, AL MBR T REAXGFMBEN. REMBEX LT R
AKX GBLET REAN R H Bk, IAHE NGB Faiss #4755, FZEZNRL, REAERS
R 5 ik A86-49 Alpha & ik X B S0 A4 25 .

LLM Fei Fe 2. A T #AT B AREZ KL, 12/ OpenAl ¢957 X 7. A, APL, T “gpt-
3.5-turbo-16k-0613742 %! Fah, FF 4mifde & AL 49 AAERL, 125 OpenAl #9“text-ada-
embedding-002"API, #A%E A 1536, LLM —K A R —3k Alpha, HHkE R ELA
5k N iE X452 49 Alpha.

BY. ¥

Alpha # & F Al BIELEAEMRIABEE L K Alpha, K& 5 E P45 d1
(IC) & X, 4EX & Alpha £ ARIMG4E4T (4 IC. F@RFE . BEESF) Lagk

.
#1: Alpha-GPT #£ A& Top-20 IC 4% & hei& A7 /& *t b
Tr_end Shape RSI Momentum Mean Reversion Flow of Funds
Discrepancy
s e g 0 0.00995 0.01109 0.00951 0.01130 0.00952
enhance
After search 0.02256 0.02190 0.02527 0.02763 0.02187 0.02160
enhance

FKARIR: arXiv:2308.00016v1[q-fin.CP], XA B L FIE 1, HEIESFFTHTEIE
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k- AKX —20H: Alpha-GPT #%A RS5 R P A7 6 Bk —84y X Alpha, i@
WHRPIRETT A TLEHAEA RN Alpha KA X, FREFT €15 K LB F a4 X489
XTRLE R, BiET A A9 Alpha EHHART X H A%,

#EWE: @ILHAM Alpha 2R E 09I RIG%, R FRSG T Alpha-GPT ¢RI, @
WAF T ARE ) R G BIEHATIE R IG IR AT /5 49 Alpha H AN IC #4700, TUAE B4 %38
3%t Alpha-GPT #9 M e R A EF €2,

ALRERE: BFATHER LA R Alpha RN KR TEE T, =24k
2012 4R £ 2021 49 £ B ML Z44F L3478, @3B ERAFREE, ARN
Alpha ¢ =M R I B F IR 5.

Alpha f##: i#if Alpha-GPT 4 49 Alpha &k XA 544 B K352 B =6k

9, Alpha-GPT #6542 4%1E 449 Alpha AR, M2 T AXARAR AT R L K1)
fidm
Nz,

E5:  Alpha-GPT B 4247 F] M= ) i 2%, FI6: Alpha-GPT 4 a9 7T f# 4% Alpha B =1

Cumulative Return

Trading idea: Flow of Funds

Alpha: div(cwise_mul(cwise_max(minus(close,shift(close, 1)), @),
amount, cwise_mul(close, volume)))

Explanation: This expression calculates the ratio between the inflow of funds on days where the
price increased and the product of the closing price and the trading volume of the current day.
This ratio represents the intensity of the inflow of funds relative to the trading value.

Trading idea: Volume-price cormrelation

Alpha: zscore_scale(ts_corr(close, volume, 20))

Explanation: This alpha expression aims to capture the correlation between the daily close
prices and the trading volume. A high positive correlation may indicate increased trading activity
and potentially signal a price trend. The z-score scaling further helps identify extreme or outlier
correlation values.

Trading idea: Shadow
Alpha:div(cwise_max(minus(high,open),minus(high,close)),minus(high,
low))

Explanation: The trading idea behind this alpha expression is to identify situations where
the upper shadow of a candlestick is relatively large compared to the entire range of the
candlestick. This can indicate potential selling pressure or resistance at higher price levels.

Trading idea: Momentum

Alpha: ts_delta(ts_rank(div(ts_delta(close,1),close),18),1)

Explanation: This alpha expression calculates the time series delta between the cumrent value

and the previous value of the rank of the ratio between the time series delta of the daily closing
& g price and the current closing price over a period of 10 days. The trading idea is to capture the

v v change in the ranking of stocks based on the relative price changes, which can provide insights
into shifts in market sentiment or price momentum.

#
Date
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. AR G AR AR 249 Alpha BT R A L T E TR FHEERA, RS M
BAERE AR FEREVRNLETEFENETORAEARETR, A0LkT
BB SRR T B TR ST, FRARETHRPERE, BTshEe)idFsit
BIEVNE, R TH E LR “BRFE” sk E, R EH RS TET A
B F A 2O A SRIFILM. Alpha-GPT #h424 T — A sh A AR B FIRIZeTEX. SR, &
P4 4,5 1% A 40, Beyesian Estimation. Reinforcement Learning 5 7 ik %t [ -F & | 424! #t 47
NSV

6 S Xk

[1] Saizhuo Wang, Hang Yuan, Leon Zhou, Lionel M. Ni, Heung-Yeung Shum, Jian Guo,
Alpha-GPT: Human-AlI Interactive Alpha Mining for Quantitative Investment, 2023 Jul.
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