172

BIG DATA RESEARCH K

B R s SURS(E
mMEEIEMND RS

&L, BERE>C, B, MAEE', EEH

- HERILAE AR ATIE S AF], L75 Fat 210036;
CEMXKSEERNE (est) BIRAR, Jbat 100077

- ERX PN RS =, dbpt 100077,

- EME R IEE R AT, dtat 100077,

IR BN IR AR E R E S E, TR AR 210023

1|425

1 = W DN =

E

B RBNER S HIEBERKES, CREEREDRIIEAZRIFOSMNSE—THNEE, B=:
BRIRS IS, EUREBBUSERWHONAER HWIX—HM, RE—MPEBIDYIRPNFESR T EIEES
R E BEN RIS E——Adap-LLM, ZIDERESIIZNDEN DMARS D PN USR8
EIEAKESEE, HAEESHSRABSIMARANRRERNS, MU SIPAEB DISSER
EHNEENDN. KHERKE, Adap-LLM EABBNHEMESEESE T AH B RIDZ SIS
HEFEE LS IUSTRIM TR, FTOWIE 5 BB NMRKBEDNEEBEPHERIESTHME,
BEERBOITRMANE,

Xiga
RN ESB S EYEDN; RNBSKRE; JRHIR; BinliE; SHSE

PERIDES  TP391 NEPRGHS : A doi: 10.11959/}.issn.2096-0271.BDR26030

Adaptive grading method of trust
intensity for electronic data in the electric
power material supply chain

Yu Chunhua', Guo Qinglei*?, Yang Ke*, Bai Neng', Huang Yihua®

1. State Grid Jiangsu Electric Power Co. , Ltd. , Materials Branch, Nanjing 210036, China

2. State Grid Blockchain Technology (Beijing) Co. , Ltd., Beijing 100077, China

3. State Grid Blockchain Application Technology Laboratory, Beijing 100077, China

4. State Grid Digital Technology Holding Co. , Ltd., Beijing 100077, China

5. State Key Laboratory for Novel Software Technology at Nanjing University, School of Computer Science,
Nanjing 210023, China

Abstract

The management of electronic data in power material supply chains is characterized by complex requirements, while
traditional trust strength classification methods are constrained by static rules and single evaluation dimensions, and

lack sufficient domain knowledge guidance, making it difficult to meet the demands of fine-grained and differentiated
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applications. To address this issue, an adaptive trust strength classification method for electronic data in power

material supply chains, named Adap-LLM, was proposed. In this method, a multi-dimensional scoring system and

classification rules constructed by domain experts were injected into a large language model (LLM) in the form of

structured prompts, and parameter-efficient fine-tuning was integrated to achieve deep fusion of domain knowledge,

thereby enabling adaptive classification of trust strength for various types of power documents. Experimental results

demonstrated that Adap-LLM outperforms the compared models across all evaluation metrics on both private power

supply chain dataset (PPSCD) and a cross-domain evaluation dataset constructed from public data sources (CDE-PDS),

which fully validates its effectiveness and advancement in the hierarchical management of big data in power material

supply chains, and exhibits promising engineering application value.
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#7 SBIERE CDE-PDS 5 PPSCD HiREE HIVSEIG /AR

CDE-PDS PPSCD
i)
W% RS REIEES FLAMAL  HfElR LTRSS H R F1434L
i
LSTM 79.54% 78.12% 77.65% 77.88% 86.74% 85.92% 84.53% 86.15%
BiLSTM-Attention 83.41% 82.76% 81.94% 82.35% 89.06% 88.42% 87.95% 88.18%
MacBERT 86.34% 85.71% 85.16% 85.43% 90.72% 90.18% 89.64% 89.91%
Longformer 87.21% 86.45% 85.92% 86.18% 91.25% 90.47% 89.81% 90.83%
KI5 (Prompt—only)
LLaMA 87.86% 87.24% 86.71% 86.91% 91.82% 91.26% 90.74% 91.00%
DeepSeek—LLM 89.42% 88.95% 88.36% 88.65% 93.18% 92.64% 92.11% 92.37%
ChatGLM3 88.73% 88.14% 87.62% 87.88% 92.56% 92.07% 91.48% 91.77%
Qwen3 90.16% 89.68% 89.13% 89.40% 93.74% 93.21% 92.76% 92.98%
AT (Adap—LLM+ R [R ARE R AL )
LLaMA-7B 91.18% 90.62% 90.21% 90.41% 94.63% 94.08% 93.66% 93.87%
DeepSeek-LLM-7B 92.03% 91.46% 91.18% 91.32% 95.46% 94.92% 94.37% 94.64%
ChatGLM3-6B 91.56% 91.02% 90.85% 90.93% 95.12% 94.58% 94.25% 94.41%
Qwen3-4B 92.45% 91.88% 91.67% 91.77% 95.83% 95.20% 94.61% 95.48%

BDR26030-11

ARRAMEM . KBER T35 (Prompt—only)
BT ESERL, YL LLM R iR 4%
1T C LA T 1 1 SO S R 0 e R
Fo #R1M, HT Prompt—only R4 (T
SR, R L W AR B I 55 T SRR
AR I B RE IR A B . AR ST i
T7 AR AN ) JE e A A | 35 % W Prompt—
only BRZ BG4, Hp, BlQwen3-4B
O BEJRE ) Adap—LLMg, - BURS i 45
A, fEPPSCD # i 4%k By F1 4> Hk 5|
95.48%, % Qwen3 Prompt—only %k £ 3¢
T+ 2.50 N 4y A fE CDE-PDS ¥4 4 F
M F1 A3 $0GAE 91.77%, #2271 2.37 AN H 43
Mo ZEEWREN, EMNLHE TR H 0
SR G TS5, AL AN (R T
S, B SR CE RS, 54
HEAGRE S . At AR e, DU A
PRI HOE AR 2 P ¢ . ik &5 R iG

UE T S5 ML ST AR NS LoRA U R
{1 338 — S5 B SR AT 4 L |l 558 S
Fidgr A SR IE R A8 7, HZ T R AR
R A, BRI s AT R
AN, BHTIAE PPSCD $U44E b iy e
¥ T CDE-PDS, ZFEHF PPSCD %43
£ 5 RSO 55 3 5 RRR 25 0N B — K,
i CDE-PDS # i R t0 & &t A& . 7l
A R [ SCAS S S ST AU, T A A
WEIR, SRR,

FAE LY 25 5 B0 09 R0 R AL BT
RS, B2HNRG . HATMEE
W FRERGE, DARC A A ML 5 B A% it
HISEI o RABETRY Lt 14 6 35 1 e P A
AT EEPERI AT R, HAIl gl #E s
R EBEL RPN REME RS
WIRF 222 R, R 4 g B
Z AN, R SCHE— Gk K AL T ik
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(Prompt—only) FIARSC$E % (Adap-
LLM+ AN [d] KA A FE 2 ) 119 token V9 #E .
S 3] sty T 5 4 R INF [A) 0 o S A R AR AR
AR A i /i (Adap—LLM+AS &) KA
BUBLE) fEE2ASH, E7~E10
JroR, DA GEFF 48 1 FE PP ASG AR S i 4 07
R B . Hoh, APTRSHY [y Il T
FEANTTRN 5 A H Adap—LLM KR 302 T
NVIDIA T4 355, 2474 A b #ERE Rl
R

HE7~BE107 4, Adap—LLM 7EA
[F] KA L JE T 1S S5 i N L i HY token
B B RGT Prompt—only J7 5, #UH
BEf% DL AR 1Y token JF 45 58 B 40 AT 55
FEHEPE SR 7T, Adap—LLM f 3k 31 3% 5F-
Pyt BRI [R] ARG, H Qwen3-4B %
JE TS B LI ) IR . 7R sk iU T
Prompt—only J7 % H APL I fH, Adap—
LLM #02 T 2 NVIDIA T4 BREi, W&
FEVH S R AN IR 55 e B 0y AP AR 22 57
RBARFFE M T RGBT AR 2
Fo WG RAFLERFM, A[n AR
TS HAEER, Hf Qwen3-4B 5%
1A o AR B

3.5 JHRNSCIR

NEUEEHERTE AN . RS S
5 LoRA i Xf Adap—LLM J7 43 2 4 58
520, ARSCPL Qwen3-4B oy BL s iy
1 CDE-PDS 5 PPSCD WA #4l £ F &
THRISELS . 7% VE S A AR BT

(1) Base: FRAHH Qwen3-4B, (VL #H;
ANEERES W, A5 ASUHTR S5
WL

(2) Knowledge Prompt: £F Base [
Bl EAOMA LRk FR . C/P/R 32
HN A A i 2 5, (BRGNP

BT, HIRGIRVEM LoRA G, H
T U I il TR ] 7 R AR Y 43 2 M
Y5 o

(3) LoRA w/o Knowledge: =% A
B DY 4R AT C/P/R 2 SBT3 25
FEARBEAT LoRA GO, (BB S —FR&
HAgt, A O AE S 5 Jbn % 2 (7]
H A R 5%

1 600 —o—FHy4 \ Token
1400 —u— S Ay 1 Token
1200
13 1 000
& 500
£ 600
~ 400
00 v ——e—0
0 &
¥ F PP R 53’%53’ R
A NN O SEN R
k) S 3 > P4 N4 &
» & I & O & &
T N R R R
S & TS TS
< Q&O @Q < SbQ @ N ¥
vy T
A
Y&Q
e}
B7 REFSE TR Token EFENILL
6.0
55
% 5.0
% 45
% 40
&
F 35
¥ 30
25
20 ¥ L L Q2 2 & ®
WV & x> \) ) $z»
S P IRV T SN
S8 < AR ¥
S ,o& Q&% é‘? \?\ QG’@ o \)@
<8 @&Q o@" ® &Q'\) @fﬁ '\,@\ o
>
W
ieii)

B8 FEJIETRETIIHEERI N

BDR26030-12



184

BIG DATA RESEARCH K

75 M- B /(tokens s ™)
o~

(4) Rule Prompt w/o Reasoning:
F£ LoRA Tl HH in A PO 2 3 43 4 22 F0 43 2%
BN, (B LR DS S,

(5) Adap-LLM: 3R ] 4% 3C 58 % J7
W, ARG ENRE R . PR
LA A A H 20 A LoRA (i

PR T B SL g 45 R R 8,

SIS X P & ®
& Q@e@%@&x@“@Q & \y"“ & i 8 A, Base HUE A 3| A S8
P N I ) 1SS 2 B 9 5 0 S B IR
MRS VV%‘Q & F1 4% %4 CDE-PDS fl PPSCD 43 51 %
9“"5 82.35% 1 87.91%, 7% U F k15 = fi
il AR — e niE R EE ST, (UK
TR 250 50 PR OME LS 43 365 e F, 7 4 % R 7 4%
B9 ARLE FRERESIT RN TR L LA TR . 5 Base L,
Knowledge Prompt i F1 4 ¢ £ CDE-
PDS #1 PPSCD b3 Al #7+ 2.93 M H 73 &
16 L1924 T4, VIR YA PE IR R |
1ar C/P/R 43 9 B FA 25 A 4 Ha i A% = e =0
giiﬂp—ﬂﬂ&\\\\\\\\\\\‘ NBERTIR A M SRR 45 G e
g ol 5518 LRI BRfRRE F1 o AR, 2R E R T
@ 6f ITSEOR , 1R THDN 1 A A 5 4
g 4 BRI, A7 A7 AR R A AN B 1 1]
20 %, LoRA w/o Knowledge £ CDE-PDS
O iium o i | TOPPSCDESBIKS 85.65% fo212%
iz M F143%0, B ECT Base fil Knowledge
Prompt, 1 2 &5 R0 68 08 4 & 2
E10 Adop-UM BEFZEEERNIRERFTSAXNLE TSR A 4 T S [ B
®R8 EMSTHER

o @jfgk @\ﬂ; Al LoRA CDE-PDS PPSCD
AR R K W R HER PIAR WHR RER HIER FLA%
Base(J£2%) X X X X 83.12% 82.45% 81.56% 82.35% 88.42% 87.68% 86.95% 87.91%
Knowledge Prompt N/ X J X 86.27% 85.64% 84.93% 85.28% 90.73% 90.12% 89.56% 89.83%
LoRA w/o Knowledge X X N Vo 89.54% 88.92% 88.15% 88.65% 92.74% 91.89% 91.25% 92.12%
Rule}::zi;?m J x J 4 9136% 90.81% 90.24% 90.52% 94.52% 93.86% 93.41% 93.63%
Adap-LLM N N J < 92.45% 91.88% 91.67% 91.77% 95.83% 95.20% 94.61% 95.48%
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R, TR THRINT HL SO 3 AT 55 A T
RE . T Ek A B A A RGNS,
LoRA w/o Knowledge #5784 == B 47 i 1I| £5:
FEAR I Ge v M S HEAT A A, PR AR
K. g BN B UG BRI A e
TR SE A AR R B A4 o Rule
Prompt w/o Reasoning F LoRA fi{ i 2 Al
b S 2051 NI S 0 N TN 1 W
J& ., HF14y#(7£ CDE-PDS fl PPSCD [
4 B35 ) 90.52% 1 93.63%, 4% LoRA w/
o Knowledge 4 # #& 7+ 1.87 A~ H 43 s 1
LEIANE 4 A, RIHGUEANR 5 S H00H
HABF W EAMER o USRI 8 % 9
ek S RO PRI P I Br AN|A=AT7 SO E1
HTiziEE LR T oS, B
T2 2% SCRS RO Wi 5L 43 HORE AR B AT 7T 68 HY
BT AN 30 43 B 43 SR AR AN — B[R] A,
Adap—-LLM 5¢ % J7 ¥: 72 W A~ 804l 2k 1Y
WG m g B, HFL o %05k 5
91.77% F1 95.48%. 5 LoRA w/o
Knowledge #H v, Adap-LLM fF CDE-
PDS M1 PPSCD _E 43 A4 T+ 3.12 /4> H 43 &%
F13.36 " H 4 s 5 Rule Prompt w/o
Reasoning ftL, 7343271 1.25 41 H 70 2
L8 MNE A, LIE KL,
HORFE /R . gt i A . o b i
P51 S M LoRA St RIVE T, JLRI4E T
TR gtk RE . Hop, SUE SRR R
71N TA] MG 5 TS RS 43 2R I AT A 55 i L
HIER R, LoRA il #7550 404 4%
P ISR AR ST, A HE 5 S
— i TR S SR AN I AR R
bR R . BRI UE T AR S
frdit Adap—LLM 77 ¥ B9 A7 80k -

3.6 MEMEHBEESTEHLRES
TERE 5 4T

Dy G 56 DY 24 AR G B Y AR A, AT

fE PPSCD %ok 25 b J 5 IR 22 0 ik 40
Bro DAMERRBERE R S BB, 9t
B LB SRR R AU B AL R (0.35,
0.30, 0.20, 0.15) NZHW, XD
—NAEFERUER, HLA R R U T ) —
6, DAGRFRALEE RN 1, SE56 i [ 5 0F
FEA . DUZEEAIRIT4y . A HE 7y O C/
P/RATLHME, $Eh7EHI1% 0.10 ~ 0.50,
HKH0.05, FHLAMacro-F1 M4 g 4E
TR FE IR o 45 2 FE A B AU 43 AT 45 S
B 11 .

B L1 AT, 4% 4 A g 2 A B
AL EE B T 38 R R B v AT, U R S
RE B B AR EE, o, %
A XRG4 B R N 4 G 4 R Y
SO FRON B0 .38, w TSR N & 4%
T BB R BIE R s SR SR e AL E
AR LT B, R HEE S
TERIREE S S56W5 . FRERE
UE T AR STV A8 A EE 14 A B

Nt — 2 5 GRS T AT G 3 4 O R LR
AR EWHIBIRE TS, ARSCE R 5 RSt
FIH) PPSCD i FLFEATHT Fe g 47 5L
HEHURE TN, B FFEA TR
DU ZE BLEE AT C/P/R 43 B G, U AE SR AL

- PEHBARRE A ARk
I~ BT

96.0

(0.30, 95.50%)
(0.20, 95.11%)

95.5

95.0

94.5

Macro-F1

94.0

93.5

(0.35, 95.60%)

93'8.10 0.15 020 025 030 035 040 045

W

0.50

BN SUENEFREDNER
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N U N1 7 7 NI T = NS S SRS R
(Acc) 5 Macro-F1., PPSCD ## il &
FEARMERE AT AN B 12 TR o

M 1205, h AR AR R R M R AR
TR B, LTI 73 4 B E AR
WS B B S R HRI M . AR, AR
TRFE R/P I RFE AR P/C i RRE AR B AT £
£ 90% LA b B HERf Z- A Macro-F1, F W
Adap—LLM 77 ¥ 5F 43 4 B B s FF A 75 B
BRAFHHAIBIRETT

4 £FiE

TAT [¥] H, 7 90 e 4% 7 4 P, 1 2008 A
BE TR, ARSCHE T —Fh ALE ST
WS RIEF B0 [ & R W7 —
Adap-LLM . % J7 ¥ 5 T H o W o ik
B S FN, AT Y A T 4 R &R C/
P/R B4y Fbrife, JEiE &0
7~ 5 LoRA Bl S2 B4 888 &0 1R A,
o 8L B R A 45 & SCRY TR SRR AEFI & RN,
W 58 B A7 AR 50 BE H B o SEae 45 R,
Adap-LLM J7 ¥ #£ PPSCD I CDE-PDS
WA EL I 46 B T Btk RE . AR

96%
95%
% 94%
= 93%
% 92%
91%
90%
89%
88%

96.77% A
95.83% adiindd
-+ Macro-F1
95.48%
91.36%
90.9%
90.12%

AEUREA AR RPWA PR AULR
JEFN FEAR FEAR
RS

12 PPSCD USRI FAF A IEREDAT
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AT R EUE e G R D AR
P B R L 5256 56 FE T Adap—-LLM
T3 8N AN TR K IE BB Y T B
75 W b SE IS 4 B 6 GE TS A A R
A o HEEE B SR LoRA Fi I 5 A5 e
FIA RO 5 B EE SO 4 AT 56 T P 4
AN ERENEEESREYE. &4
g R, WKL RoRBN | 454
HEBL R 5 S 3m AR 4 &, &8
SRR Y R VA R i O = B
10 R 40 AR AT R 4y A AL S 4
RIS

J& BeAf 58 TAE Mt — 2 5] RS A Bt
TE L B i R B AR 2R Y AR Ak Bl
e, DA T 4> g4 A R B 5
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