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The prospects of applying natural language processing technology in
oil and gas exploration and development: A case study of ChatGPT
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Abstract: With the rapid progress of artificial intelligence, the application of natural language processing(NLP)
has expanded across various fields, such as finance, medical care, education, and e-commerce, offering efficient
and intelligent solutions for diverse business arenas. This study primarily discusses the specific application
scenarios, challenges, and potential future developments of ChatGPT in oil and gas exploration and development.
Using Python to access the ChatGPT API, illustrative examples demonstrate its strengths in information retrieval,

decision support, and customer service within this industry. These advantages translate into improved operational
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efficiency, optimized decision-making, enhanced customer service and communication, and innovative problem-
solving methods. Additionally, ChatGPT’s strong programming capabilities further improve the efficiency of Al
applications in this field. Fine-tuning ChatGPT with domain-specific knowledge and data enables the development
of dedicated intelligent systems for oil and gas operations, where the quantity and quality of data determine the
model's accuracy and expertise. Nevertheless, challenges remain, such as response reliability, data quality, model
accuracy, and data security. Future trends are expected to include enhanced comprehension, improved creativity,
and greater interactivity. Furthermore, ChatGPT can be integrated with data lakes to support data querying, fault
prediction, automated report generation, training, and workflow automation. With continuous upgrades and user-
driving optimization, NLP technologies such as ChatGPT are anticipated to play an increasingly critical role in the
oil and gas sector.

Keywords: ChatGPT; natural language processing; artificial intelligence; oil and gas exploration and development;

data lakes

H #k i 5 Ab P (natural language processing, NLP) 5 A T. % fig
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ARk FiI 4505 5 #R AU (pre-trained language model, PLM) &
JEMGEE F B ARIEE A EAER] T DR R R B, AR
P 2 A~ & ) B A 43 5] & BERT #4: Y (bidirectional encoder represen-tations from transformers) fll GPT 4% #
(generative pre-trained transformer) . BERT # il J& iy 75 ¥ 78 2018 4F W 9% & A ) — X NLP Jil I 25 A A4
BERT #5 5 2y £ i NLP AT 5547 o T PERE 09 W 4 B 908 PR AE T8 ] Transformer A9 2 i 25 7F Sy B il 42
Ha) , I3 3k L 1] R4 T Y 3R bR SRR AL R AL . GPT REELE 1 OpenAl T 2018 4R % A7 , & i IR JiE 2% )
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IR 2023 4F 3 J], OpenALTE R HE Y GPT-4, & (1 R¢ S 7E T I 2Bl 38 K, BB A% SR 2 oo th s AJE =X,
LA 58 14 2 > B 7 HE 5™ I 9% B AH OC S5 48] 3 %2 i GPT-4 4= i1

ChatGPT & — il AT T AR 1k Y i ) 52 B, (1 5 38 N AT LA FH S5 87 19 AR 18 5 AR LS XHIEHOR , 58 AR 2
Z T e B e BRI A BE 5 1 ARSI S e S5 e A T S8 T ChatGPT 78 il AU 4R I & 46 Y
FLUR R 7 55 (T I 8k i SR ok i g 1 AT REAE

1 ChatGPTEAEFEE
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Fig.1 Technical positioning of NLP
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Fig.2 Conceptual diagram of the transformer model
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Fig.3 Three steps for training the ChatGPT model
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R FH U R 2 AN Ik A A, AR R DA 235 2R 9 8 22 Jal R ORI I SR SR o i, BT T R 2 o ) B 2 ]
J P R TR I, e AN A B [0 A5 T N X e I T R AT Ak B B Dl T i
R[] 2 o ANV P o AR5k > B B, N PEA 5% 23 ORI 4R rh BE AL 96— 1T 1 B 78 SO P A A 1
2T BB, X R R SRR ) P g — FRR T BINCRE R o NIl BT 2 08 Y Y [ 24 BE AT STA R S 5t AT
PR3 S 15 HEAT AN W27 > R o i, 455080 R BB e 2 o B 25 T AR R A R RN A8 TR SR IR 24
BOMARI 9 T8 75 A 5w 323, 100Xk PP ) 00 e B A 0 DR s g o U 25 1 B AR o XA B Be ) H AR 2 AL
P 375 SR, b T8 A A A TR A AT 55 AR HT R g R B

ChatGPT i1 5 B 4 8 73 Je A RS B M BB B o A OAE B 67 i AR B0 i A A A 8 SR [l 2 T 2
BB T A LT SO AR S BT IR

&L, ChatGPT J& — Flt 3 T Transformer &5 1Y (4385 75 A2 i TR 38 4o Xof R o M 40 47 BT R B 400N XS
i, PR AL A AR A 0125 . ChatGPT SR AR S MER 45 & R R BEHL DY 28 B o], AR i) 1 RS EAR —ER)
JRy B ARAE T 22 B 7 5, ChatGPT RE RS B — A T T8 32 1 P S (A ) A S 457

2 ChatGPTHEHSEHREALZFIHNNEABE S

P T T AR UGE A PSR B P iz 55, il AT ol A W R S BE AL A i R T 52 3 VL A 2% 1 Bk
AN A2 A I BR35E , ChatGPT £ AT M A4 0 TR TR 5 1 3 7 Ak A e I 34
21 RHUESHNEERFTMIIAEERE

ChatGPT fig il B 48 I e S 2 TH {5 B RS 3 R R U B A 28 RE o 1t TSR 41 A B0 i R Sk %
A, B35 O B8 RSN B R R B A R R T SR A R Gt i 48 N 152 D X R RR IR g D, T
ChatGPT U iz H] [ 2815 75 b BIURIBIL A5 2 > BB AR, R Bl rb DR 42 ORI A0 A 545 8, O T RE I L F
FEN G SR F AR PR SR, o BN, 25 887 A F R AT 0 5 AR 3 aih 5B AT A% 64 0T Sk O X T R a4
2R N 8] 2 A O A5 8 BSCHK , BUAE RE SE 1l ] ChatGPT BEAT 420 A i) (AN 181 4 I 7 ) o 44 X BE Ao 5k 7 A 24 i, ]
RS JG  A7 X 4 3t A 2] 0 F 50 B A4 SR

prompt = a

BEXE RSO R LB I R DT, IR, JFgs thARFRSOk

response = get_completion (prompt)
print (response)

WM T Ry AT B . R BB IR IR Tk

175K (steam flooding): JETEA Flkd i R INZEI, FEARTIREEEE, $Emlstmmshte, SRR el LUMSIRBTRAAIE A 1]
BEELYr R TTRUR Jo B, 2 DI MU it it R 28 AR T 42

RFECHR: Dusseault M B, Gray M R, & Scott J V. Heavy oil and oil sand petroleum systems in alberta and beyond[J]. AAPG Memoir, 2013, 110:
867-898.

2R B WK (polymer flooding): AR T-HAIRGYIEWR, PRGBS ES, BMIERCR, FemRIeR, Sl DIZRNELRY
B LARH F 9], %k FR SR S W KA T R R T R

RFLHR: Gonzalez G, Fu Y. Polymer—improved oil recovery in a low—permeability sandstone reservoir in lake maracai bo, Venezuela [J].
Journal of Petroleum science and Enginering, 2010, 70(3-4), 272-281.

3.4k 8K (chemical flooding) : i idFE AMAAY AN ARG MR . RAW SR YIS RMIE RS EY), SO AR MR, 5o
BEREST ShBORCR . SEB . LURRAE IR AR JE SEIH (59 DU e 2 B A 8], 230 FH R A2 A 7 LR e P 2 o

RFHk: Lake L W, Russell J, Bill R. Fundamentals of Enhanced Oil Recovery[D]. Texas:Society of Petroleum Engineers, 2014.
TRER, MRS SRR, PR Al T R Uy B, BT R 7 U AR SE b A A T AR B R E
4 FERHRRTH

Fig.4 An example of information retrieval
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FEUK, ChatGPT BE A Ay 5t R A PR 58 il B T B o 3l A ol 9 AT WG 52 2% ) e SRR 1) AL, 6 435 5 % RS L A 7 A
PEA XU 4 B A% . ChatGPT REJE T R ATl B s sl 5 00 RS 25 ) 45 2R, 482 436 % phe 58 g Al % e A
PR 5 773 ) o 3 ol S I 19 8 B D SR 05 1 T 412 T 2 SR AR o AR 2003 T Il I8 0K 7 7 XU, A 2K o

s
prompt = {

XV LI SRR B A B RSy T AN E IR, E R RS S, 5E ARS RIR FI A TS 12

"

response = get_completion (prompt)
print (response)

ELEIEUR 2 A, BN 22 s, SETHMIRAMREATENE. DTSRRI ERNR .

LR B R I ETIE PRI B, R BA L SR R KR B M N A M R o T M R R ) S A R i
T RE R LR OLEL . /NSRBI A R 1

2 MIRE AR BT ARSI Bl A B AR, WLl BETCIAIE R Tok T R A T AR A X R
TR E R B, XS R AR R ST T AE

3. B (E) ISR IE I FBOE U — s BT A A, (38 T 2B IR, s . AR A R o S SE T ) A AR
AEAT RERTI SR A AR AR S

AT RO AL B AR AR IRy, BRI Al Aty HAARE LR 92 . B MOkt

LRSS lhn, SELei R LL e 28 22 U J2 AR E RIS E 0205, Bk TORBRAOGRIZ R IEUE OFF e, Za0F BshiibTF
SRR AL PR R R

2R SE] . (EREBEIOL T, BARHAREAE BoR 1Al REAEAE RV L, (BB IR , BB Z OB s s )=, sl i
MBLL/NT B, R BRI Blan— e GOk R v L BT % o

B 5 RREE SR E

Fig.5 An example of decision support analysis

BEAh, ChatGPT i 7] LA $2 it B BB A% 2% 7 I 55 FAad o el ATl b, b 75 28 5 % 7 b0 iy A5 1
P PR 35 050 55 1) 38 38 AP . ChatGPT i] LAYy — AN AU B T, il A SR30 5 S 55030, 124 % 7 ok T
i KA S AIR S B S A A O T R A ok P B R O SR (AR B I A AE B o 53 4k, TT UM ChatGPT ok £ U
PRSP R B SRR B0 1 R DR B IR A R DA I N (A 6 TR ) o X R RE AL B % IR 55
K g Aol A8 A8 5 e (9 B0 R i e I R R

review_zh = """

i BB A DB, X6 B BN I EE, M BATIRS . \

AP RN T B ez e, WABAEIRT, HEARMRAZEAR T . \

JLRJEHIEN T o RFCEOCBREAURE A . REID T DM, TRER TN, MRS TRAR TR MEF! \
TEFER, RockstarE—ZKAEH LA A BT A |

nmn

prompt = [
BUNLL P PRI ER RIB M. S ARSI o BRI LEZ A R R sl R
PR CAS: 2 {review_zh) *

response = get_completion (prompt)

print (response)

WL, B, AT, Mk, IEw

prompt = """

ISR LA T I -
VS AT 8,

— T3 2 i R )

PSS SCAS: 2 {review_zh) *
response = get_completion (prompt)
print (response)

— TERE WL OB
— HHEZY A F] . Rockstar

Blo iFitfERIRANFIERRBURG

Fig.6 An example of sentiment analysis and information extraction
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ChatGPT PSR K Y T 5 BRI AR CRE O 2 35 48 T 1 2547 40k 19 I 2 580 il U 0T R e — 42
78 HA R B 1 12, 9 B R KOl A SR A AR BRI 3 A7 , T 46 3o 7 )™ A 19 45 R 75 28 DU o 0T 8 il Xt
Fr PSS FAZ R, IX &8 0 TAR SR AR Y FEmS BLoe 2R Y o T8 IR 9 ) [ AR08 5 AL BEEOR , ChatGPT X R
9 B AR K 1A HR AR AR 2 R R Y S AR R AR R R CI L 7 s ) MR 25 TE 9 41 AR K I 2 L
SEFOCHEAR 2 LA M7 R Y 5 R Sk .

I
At
EEAZN

S BEBAES, AKX AR S M EBRL300 m; A BRI NSANHA AN NE, NES
FEEENT3Im. EEHEASTRIHEDE, BEBKAWE, wEDRE, ERAEENELRE
MYTAR, 2 T/ R BCN 1.0, 3R TE J186E 0,95 MPa/100 m, HhZ I ERERE 2.9 °C/100 m, J&
3 ; WK, R SRR, SRR R B K, B E T, R EMK RGN E E R .
AR EUEAR IS . FFRARLE X . 0B BT R S, Horp ot S A Pk X (U &) T 198846 10 A 307, TYIFF & F-20004F
8= PEBETT R IARBIRES:, 3 65 PR S5 & R 7 B0 AR RAHR . TR S T42% . BE 20084104, JhHH
PR AT 234 t, A ERHARE N20.5%, 255 7K80%, SKihidE0.88%.

prompt = {"""

XFLAT 3N B S35k i SCAR A TIH G B4, G ETER, WSMZE. EYHE. BERS. FFERM K= RIE 05 7
SN, BRI 201

S ftext) U

nn

response = get_completion (prompt)
print (response)

LEmEB: Bia RIEMLAL, A& mZB300 m, LA MALI2NDE.

245 EME: SERTHD S, HEEKAWE, SILmEHEE.

SAERS: HZESZRE1.0, EIEEE0.95 MPa/100 m, & ERE2.9 °C/100 m.
ATFRFNS: BARTE, JFREORIX, M Bt

SrERAENL: HiE MK 234 t, SRIFERE20.5%, 2555 7K80%.

B7 RERABEXBERTH

Fig.7 An example of key information extraction from the technology report
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U0 XU FHBRAS | 38 ok 4 BT 22 4k B M 0T TR R A i DR AT A S s 4 T D S il K T S i A A
i, HLAE 2 20 0] F0I0 A R iy = i R U, N TR AR AN AL A% 24 20 1 R E T A RO R ST R A B R
W7, A SR IT R ROR R S o SR, N T RE Sl R I Ll i Rl A AR B R AR Y
J PR S R 2 N TR R A T S LR 27 40Ul 5 B RO e = () A TE B b e &2 AN, — O 75 0 R
TR U B v TR U A X e A T & R B AR L 0T REOR L, S O A RO N A e 2 R T
KA AL FE M N TR BEAR D 5 ZE I, AT BB E s B A Bk I g R S SRR SRR, BT A RO
MATHEETA,

TEHE 5 N T8 BETE I SR I e T ) B R8T THD, ChatGPT 58 K Y H AR 156 7 AL BELRE 77, [l HEAE 4R
e N TR B A g FH 288025 55 1 T & H ELORAE D o N T2 e v Akt iy P 380 9l SO 4T K 0 B — AN 3R
221 AIRA AT AR B AL T X,

ChatGPT H-#5 5 % A\ T4 GE M) A0 i R AE 2R 1 B W8 ) o dl i TR B2 il N R BE A BIL i 22 > R Hah <
FHHRTT & S8 1) ol NI, ChatGPT AR T —FhBIHT FL = 20 TAERE = 8 R8s 8 me 3k i TR 1 i
WP H AR, DL K b 3Rk P B b 5T~ 000 S Rt g T AR S i A AR N T e 4R i) Mk R BT b A5 A A — i
B, — 24 B A N LA RE N FH 28 50 1) b 5T 52 56 T A% U RELCK IS 2 450 rp A 2 Y R T AL o T 1 R R
Sl g AR O] ) o R R P S S E T AR, A AT LA ChatGPT 42 ] , 75 31 R 3 o ff 11 At ok 5 52
(4n P 8 fir 7 ) o dl ik ChatGPT Y515, H Al G518k 1) £ AR 7 vk o A FT BB 78 Il U 4R 0T & Sl 4 3] 5 3 7Y
IV
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response = get_completion (prompt)
print (response)

PR CAARANHE R S 5E b, AT LR BL R 26T LA 2 2T B MR IR A BR
LERCER SR R KR IA ORI AT S IR HUR, JEXT AT VAN AR, A i S 42 .
2 BT X BT BUACBIRAE, PG, Rk, RAPEESE, RARGHEE, RIREMAGER.

SAHIERI S P AT SRR, REEIR PR SASAE . e QR i DRSS . SCH. JERERE, Ty 4 5E
AT UARE SR EE T . DAL SRR . RIS, AR ) R S 0 2 R AL

AR Sk RIS S Hik, W FE4 N 4 (convolutional neural networks, CNN). S ¢ [7] S Al (support vector machines,
SVM)&E, BT CbmiE R B E BT B 2R, R BB S HOR, AR A R FEANZ AL RE T -
SBETUEAL SR s A AR ST ISR SRS YN BRI AT PP, AR P A4 45 RO AT it o 2%, K VI ZRAF BB TR 1
TR AT S R SERR R, SEBLEMER I B BRI 2K
it B, SEFRM T RE IR B R REACR I BB TR S B, AT EL Ak R0 R EEAROR S (K L AL R
I, BRI LR RS LU AR &, Rt — D P O R A 45 R A R AT 2
B8 ChatGPTREAZHRF IR R T
Fig.8 An example of the machine learning solution provided by ChatGPT

222 REAIERGEADLE

ChatGPT AE % FT A FE 5 I 9 2 A2 BE 1 LA B i I 4R T S e alle A 57 s 255 3 ol o TN T8 R A 2k ] At
i TR 5 - A TH O e A R B B A SR O A BEAT RS AT T, R AR e L 3 R ST T 1 G A
TGk 2 89 0o R 2k T AY R TR CIRE ] Js0) S cdks O BB i B 2518 ) M BRI AR . 225d )
VBT, BE S ) 22 72 T P WL 2 27 o 1 7 3 B4 5 4 J2= 000 A0S o B2 (RS A g T AR OC TAR o R BT
O MBI 25 ChatGPT, iR E 45 H Ak 7 5 (AN 9 B ) SR )5 2 M%7 2 19 22 BROT & TAR

pr—— — —
Al HIFF 25 VA8 0 BB B R A A 0TS, AL IRE . MO I T M To K AN TSR  4
FIRAT 10 B AV R B L) . SPBCRONEVERY . EESRH) . HbIRBORISE, 2 A Rt

SR ) 2 M LA > 7 M o A O PO, (LA S0 e FEEOE T

H4 TR

response = get_completion (prompt)
print (response)

TEHET Z R SR VR HL AR 27 > 7 Uk Bt 2 BOOMRS BE B RO 1, 4] LA R LR AP BRBEA 2

%g%ﬁ%ﬁﬁﬁﬁﬂ”:ﬁ%,%%Eﬁﬂﬁ%%%%%#ﬁ%ﬂﬂ%ﬁ%oﬁ@%ﬂ%ﬁ%ﬂﬂ\ﬁﬁ@%ﬁ%ﬂﬁﬂ,u&%?

2 fRAE S I H DA UERAL BT A AR B RO PR T A OF, TR e B g

3R TR s P AR A BRI TRAE TR, ] USSR I AHE | WPARIESEA TREPR AR AT o BT Yy 7 A AL B
FITELEBT AT o

4 eI PERE RIS . AR SRR PR E G TR L7 SRR, W] AR SRR LR DR | BERLARAR ., SRR RbL, g e,
VN ZREEBEA TR 2 o

5oeRIPEAE R AL . AR A AT VPG, AR AL B R B TAR SR IR Rk

6. BERUN FiT o . KL ALR BEELL H T5BT sl A il  ST0 )2 19 34

THRGERMHTRU o AIBTIINAEAL, ORI AE RS SR R B BR)Z A Z (28 5, b — Py

AT R —AKIA AR, BARA AT 5 EARYE S OR i T OO RIBE e TR . a0, mT BT 205 B S MR I M A = =2 1] () 52 2
KA, PR EEFERENS A I AR R BN BB A TN . 538k, AR AREIE AT RERS SEEA TR IR ) Ak BRAN R StV o LR AT
A AR . RS Al DR RIBR LR, R B S St R vk

9 ChatGPT IR ZMER MR FESIFEETN TERE
Fig.9 An example of the machine learning solution provided by ChatGPT

KA Y A R TR A B 2 3K — 25 A0 A5 DU KA R A R A T DATE AR R g . (H R B Ak
PR Lo W 8O B, B HL KON Ak R AP AR A XS A B BT DL 258 3 Python A4 RE 58 B, X i B 4 S+
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T 3l o T AR R A — 2 W B o I, 4k 250 it ChatGPT 3K fiff ke 12 ] il
14 R Al S BB B | o TR O 2 80 Bl B
TOI, 2R Ji P4 0 AR 2 48 o 90 ik A X, i i 5 A L AR

o BRI AL, T
PEAT MR S 0 (L AR R A o A% Ak DL X i ahs ok
A, & 10 AR 4 ChatGPT 45 Hi 9 AR 5 38 4 )5 1

il [EZN

# R I Rge i 4
X_train, X_text, y_train, y_text = TTS (X, y, test_size=0.25)
# W1 HHAE X GBoost [7] 15 %Y

model = xgh. XGBRegressor (booster=" ghtree’

# YRy

model.fit (X_train, y_train)

# T

y_pred = model. predict (X_test)
#ITHMAE, MSEFIRMH

mae = mean_absolute_error (y_test, y_pred)
mae = mean_squared_error (y_test, y_pred)
2 =r?_score (y_test, y_pred)

print " Mean Absolute Error:” , mae)

print (" Mean Squared Error:’ , mae)
print (" R? Score:” , 1?)

gamma = 0, min_child_weight = 1,

base_score = 0.5, max_delta_step =

, n_estimators=1 000,

learning_rate = 0.1, subsample = 0.8,

0,

reg_alpha = 0.05, scale_pos_weight = 1)

gjn: % o
import pandas as pd
import numpy as up
#1730 Fpetrel 1 53 H SR MEEE, #5320 A Gslib properties
with open (r"C:\Users\admin\Desktop\test”, "1") as file:
next (file) # Skip first line
n=int (next (file). strip ()) # Get n value from second line
# 4
with open (1"C:\Users\admin\Desktop\test”, ") as file:
for _ in range (2): next (file)
column_names = [ next (file). strip () for _ in range (n)]
# BEBCEUR e 4
df = pd.read_csv (1"C:\Users\admin\Desktop\test”, skiprows=n+2, delimiter="\s+
, header=None, skipinitialspace=True, usecols=range (n
df. columns =column_names # ¥4 44 G5 hn 2| dfh
df =to_csv (r"C:\Users\admin\Desktop\test_transformed. csv”, index=False)
# MERARAES b i 25 {E(-99)
df = dffdf. iloc[:, 3] '=-99]
E10 HEHALENKD
Fig.10 Data preprocessing code
REAL BB N S B T < 5 A XAk 52 U L PG e 1B 4 Xgboost a1 I AR JE 17 I 25, % A5 74 2 B it 47 S0
CHNTEL V1B 7R ) o R V8 8 G O A58 80 7 P 3 AR T0000 50 0 47 00, 745 380 o0 Js 2R
# R > AR IE R4
X =dfiloc[:, 4]  # FHEMEESFIIT IR
y=df iloc[:, 3]  # bRAERHAG

B 11 FEEERER AR

Fig.11

Feature selection and model training code
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BRSBTS 3 i O A RS S A b A R O R AT SR X L B TR AR R
2.3 ChatGPT 7£ il SEVER 71 & i B9 M1 45 N2 A

ChatGPT A LAE |38 77 1 6 0% & 4% 8 B AF A, 76 il S 0 & 40 B A FOpk kg 1 T . ChatGPT H R 32
R P 8 0 RD A e Ml 458 1) 9 R G R L R AT GO L BT B AR 9 g5 RN R R R T R Y
ChatGPT % X . Kifi 75 B i 104 (Fine-tuning ) J& — i 76 T I ZR A5 0 () Bl T XH e 22 47l 9 &l R A 7
TR EE N ZR i 7 1, e 26 (R 280 R 2 AR A AT LA M [ 250 0 Al i) 2 ol ) Rt

ChatGPT A% #E AT 3= 5 19 SCAS 43 B RV A, 33 X T IORR BR800 O3 B AT AR R IV T o OB BR3¢
JE Ml BT 27 1Y) — A E AR, M DGR B AR A A K A SO A E R S b BT A 4 )2
R RGOS o SR, 33X 645 B 1 $ IBORTRE BT Ll % b ST AR R K aE i N AR . SRR S ar DL 2R
ChatGPT 2 > FI B i 33 86 LV 5 B8, B0 A U 5 b o T4 35 9 TR 7 48, 9 LT fig & BB Z BT R 15 B
S R IR B8 04 TR 1 41 BT 0 4 i 9 B S FF . 2B X OpenATHESE 9 GPT-3.5-turbo-0613 155 78 33 47 f i
Wk T — AR F IR AT LG R (NE1IR) .,

®1 BAMBISSE ARB BRERMTEEN

Table 1 Steps, code, data sources, and requirements for fine-tuning the model

P e BLR A A g5 T
{"messages": [ iz BRAR A% XA 2 — R )
1S {"role": "system", "content": "F& & — & ULFI2E AT L K"}, Il 25 Ko 4, OpenAl & 18 £
A& {"role": "user", "content": "fI 2 JEUTFIAH? "}, MYNGREE DB 10 55

{"role": "assistant", "content": "PYLAAH I8 A DI ER BT (I PLAL ="y 1y B6 o (AR YR FH 385 5 %dE)

2 gt openai.File.create( §# 2 J8J OpenAl SDK "
file = open("mydata.jsonl", "rb"), ]
&I BAE A%

purpose = "fine-tune")

22 E, BORAE 55 A

import os

3. A4k ) ) OpenAT [ Y1l Z5 BA 14K ¥k il
s import openai L ‘ . .
pel! o A7, Il 2 i (] 2 o T 2 40

openai.api_key = os.getenv("OPENAI API KEY") .
Pk B R/ AR YO 4 i 24

openai.FineTuningJob.create(training_file = "file",model = "GPT-3.5-turbo") 6h)

e 2o AR ) 54 42 75 6] (prompt) Xof A5 28 kA7 412 1], AT LA HH oK 28 () A A 28 7 [l 25 1y 1A 28 (T 12(a) ) £F
TEBW] . 0 55 2R (O SR A A A R UL, B W0 RRUER 35 Dy g P 3R 85, IR I T /K R DR, Tl 28 i 1 2 1)
5 TR0 25 5 T IO At Aol (11 12(0) ) o

ChatGPT AT LA Sy 5wt 4 W A OE A 9 TR AR il IR I g B b, (BRI i — > A AR B SR 2 — >
HE R, ChatGPT & — > BEWS JE A7 52 % TUIN R 4fi B g A5 280, ] Ly A D7 s B PR BOHE , SR 46 T B IR R 055
A5 26 M o PR 3R AN U] A5 R R RS T RE B R D SR o IO (S T SR S A A A A I ]
ST SN RO R RS %

ChatGPT 7/t 1k 3 7= 1 Jiti 77 1h0 [A) FE A7 ok 21 22 A o 3l o A K i 09 B A 52 0910 R ol B F iR
ChatGPT BE % % H 87 11 F A1 B0 A fifp 2R 7 58 ol 3% 38 7 S o 94, i i ChatGPT AR B T , AN ] 28 Y ) 1%
PR RE 8 VT IC e 0 Y 18 7™ 15 , 35 B4 80Ok

SRR I R 0945 L #8 RT LAY 25 % T8 (9 ChatGPT #55Y , K040 % 5 i Ao & e s 1 8 TR0 ) G
JE 5Ll
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'J i, | rimEAD -~ \I\JL RYESZ IR, SRR 2T TR, MR 20T R B I
ﬁ’/F XFRBOR AT, JR4 m,
, HAHUREEH, rim
, MY, ZE ”fﬂﬁﬁ% UL, JE3 m.
s fl‘ﬂ,LMtT 1H L, JE6 m.

S

j‘{EiE

response = get_completion (prompt)
print (response)

MRLE AR R, AT R K R UiH

@WK A E, WFRPIREE, B4 m,

HRIGBIRARAE, AT LAHERTIX 2R AEK IR IR o

Q@ @der, HAYLRZEM, JE5m,

QB EIEE, MM, £ HAFHIL, JE3m,

RGeS, MBabawil, 56 m,

UL RHE, MR ZEAME e 7 7E, R ENTRAER LU0,
(a) RO )2

prompt i
TAME K ﬁ AT O~ @F, MRS EWRHE, AR RIURT KT, B EoiRU Rk L.
‘<ﬁﬂw XIFRPIRK T, JR4m.
[f;dﬂ4x, ii??ikﬂﬁEEEE, JE5 m,
QRBEE, MY, £, HbAEIL, E3m,
Ok egesE, MERAER, JF6m.

response = get_completion (prompt)
print (response)

AR Z BRAE , AT AR A — 2 A U ERSE - B
ORgEes, MIBRATIL, JBom, XZEHZMHERR, MYFEDEAEE, WEMERREEEAEY, ibx—2
AR AT REAEAK R IR I A o

QB AP, PR, 2K, EAEIL, JE3me X—RA RSO, SRR E— DRI IR, R T4
HERE T RITAEZ

@iy, BAYURZEME, JE5m. SO AR, Yol 2% 7 TRARREE TR, Brix— 2R %R 7E
B PR I o

@P K OAME, MHPIREE, JFE4 me XFRAPRIE H 7E B aA R TR, KUKk M 3y, Bribx—)z
HoJZ= AT REAALEAK R IR AR o

LAV, TRAROM@RE K FASEFIEAL, MOQOMOZETE 25 g .
(b ) T e AR )2

B12 EEGOFRE T

Fig.12 Comparison of question and answer performance before and after model fine-tuning
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