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Abstract

The futures field is one of the fields with the most abundant data.This paper used the
Research Report of commodity futures as the data source to construct the Commodity
Futures Knowledge Graph (CFKG). Taking futures products as the core, the concept
classification system and the relationship description system were established, thus
the CFKG conceptual layer was also built.Based on MHS-BIA and GPN model, more
than 2.42 million words of research reports were annotated and proofread under the
guidance of field experts, forming the CFKG data layer,and designed a visual query
system of the knowledge graph. The futures domain knowledge graph constructed
in this thesis containing 17,003 agricultural product relation triples and 13,703 non-
agricultural product relation triples, which provided structured knowledge support for
text analysis, public opinion monitoring, reasoning and decision-making in the futures

field.
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KRR AT R R D KA E R - CFKGUUIAR = ME AT M, @ #7577 A i
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LARR BRI XM KRR, 5 7w Mw; Z [ 7 K Rep, B AT BEME T 5B A 20 A 40
(3) M (4) FroR:

Lent = Z Z log Pr (head = y; j, ent_type = €; j | w;) (3)
=0 5=0
Pr (head = wj, ent_type = ey, | w;) = o (s(e) (4,7, k)) (4)

(ﬁm@m&ﬁwnﬁ%kﬁﬂ B, mBFEFw IEREE, 5 C WHER T w25k
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PE VIR AE AR, EFRPIIL AR T w;,i € {0,1, ..., n} 5 HARE KR FAFFT A #03E X
KAF C R IWHEANLRRBFRLZEFER R MRS ARW 6) £ (7) Fis:

- Y. softmax(s;) - M
gi = N (5)
zi:[hi;gi],izo,...,n (6)
s(zj,zi,me) =V £ (Uzj + Wz +b) (7)

I (5) RARES LM E R EERg, H s, RENFFFEiNF 5 0RE 95 5w
i,Nﬁ%ﬁmxm*%ﬁ\ﬁéﬂa,Mﬁhﬁﬁiﬁ@ N (6) FoRmEIESRE, -
FHESMEUZ % RoRh 5 E B R B R Rg BT EEHRERR . 2 (1) FRITER
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ZI % 25 65 HAI RIRE S, ASCE SR R 5 RAER T A Biaffined: B ) HLAIBU T R WM
e, TTESUELRTFAIIRERR - K2 Biaffineld B 1 ML HIE LR B HRHE (2 A BT (5
ZML, WINTASRED - Biaffineit AR (8) - (10) Fin:

Zi = FFNNSubject (Z’L) (8)
Z;- = FFNNObject (Zj) (9)
sm (21, 2;) = 2iUmz; + Wi (21 ® 2}) + b (10)

H oMz X 6 FRHEMBOEGES ZEKRITERE NI E
):Ii ’ FFNNSub.]BCt%DFFNNOb_]BCtjUﬁﬁ’fﬁ$$ é% Mé’%, Z;%DZ;%ZEB%?&E E"jg:&% o ;1'$XTJ‘YZE
FTE R RLH EESITEME (100 PR, by ARE, U, € R4 W, e RQ2d x ¢), dft
TR E LSRR AT, cHR AR E - TSR B Z B TR K R R 2R E
X (1) FoR, XA EE= (12) Fim e HonAFIKE, mhSSEBFR TR =
TCAEE, r; € RWEFESTEIE KRR -

Pr (head = wj | w;) = softmaz (sm (2, 2})) (11)
n m

Ly = Z Z —log Pr (head = y; j, relation = r; j | w;) (12)
i=0 j=0

(2) GPN&EH!

HET2REHMEEAREREEESHPBUET (Joint extraction model based on Global
Pointer Networks, GPN) fETPLinkerf&Z%(Wang et al., 2020)%:fti b, 5l A4 R BAER A
FRRS, Wb TEUHEZES & N A X BE TR (A, 1R A1) SR R SR A F A E— D EE AR 4T
g%ﬂ . B HEEHEIIR—1r0 77 B A) FoRig A 3= SRS B AR 720, B2 &R
= [R)F
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4. GPNELH!

K ATHEA 45 38 H H = J04H  (Subject, Predicate, Object) F7~, (HAREILE B FE 5L
brh«hitd” (Sh,S:,P,0,0;) HIHHEL, HAS, SRR RELEERME, 04,057 3%
TESERERAE . GPNEALE A B B Sk RECSTHEAIRE T 2, ER E - BSARR
SLFEMFFEFFFHATIRC, R SEARIRRIF 5 Z T B AR Ftoken it 842 [ » AT BRIEMEZR 4
BlAFT7R, 43 SRR S R T B MR, o B4 = R A AR RSP RIE L 72 -
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PRI EL: 1.7 - BRIRF]: SH to ST (Subject Head to Subject tail) FE/RiH B3 S4A
HREFH; OH to OT (Object Head to Object tail) FRIABE LA EBFRF; 2.8 BEL
K ktokeniil: SH to OH, F/RIAAE - BRAEEFFEPRR, W=J0H (LE, 7,
FEEHIX) - (4D, #) =1; 3.3 BELERBtokeniRHl: ST to OT, FRIRFIE . FELEBEF
MR R, =Jod (4, i, FEmx) . (8, X) =1.

95 KIE MBI AFIW = (w1, ws,...,w,), iBiFBERTS T 4518 2 5% F 55 17 71| 4
W R Ty BT, B s € (1,2 n AT EHE A RIS XL Fo; = hn[ii
{1,2,...,n} . GPNEZERAGEHUGRABIER IS, HFA (wi,w;) BI0RFF Lz, §)TT
A= (13) iR, Eda,z; € p WFRENE L AIRRR, dMELEE, x£§ﬁ92<ﬁﬂ§§§ﬁ
AR AERE B R 0 ER R -

T
() _ Ty
L. = — 13
xz,] /*dk ( )

GPNHEEU N ESLR K E B (SH-ST) -~ FXEMERE (OH-OT) -~ FEEARFE LR AE
FAXFEAIRFE (SH-OH) ~ FEFFFLEREFTFIERKFR (ST-OT) PREXRITSE—H]
HER . A — TR (w,w)) E@#?ﬁf§§i§m£§, HgEgrisit & ot (14) M (15) |, &
P (y; = DFR (wi,wy) ZIEFEREBIRR]HIHEZ

P (y; ;) = Softmax (W : a:fg + b) (14)

link (w;, U)j) = Pargmaz (yz‘,j =4 (15)

RIS B : 1.fBRSSH-ST « OH-OTH 1S E|A) FHITE RISEME, BELEREFHFRIMEN R
MY, BOUBENEFHEAETFHDF,; 235 FRASE, BIESH-OHF, 1533 LA s
BB E F i token®, HAEFHRDH RBE FRARII BRI LEE . BIEST-0T, HB8E -
B LR B F ftoken i FAE TR ATH; 32T HREAIE - AL F FF token i 55 5| 5L A4
N,%é%éTﬁﬁ%@ﬁEﬁ%?ﬁm@mi%ﬁﬁ%%ﬁ%%%%zﬁﬁo

3) SERRLER

i FIMHS-BIARTY 5 GPNER AECERF BB _F i 750408 RIMESLES, H{#F ABILSTM-
CRFE M (Huang et al., 2015)FICASRELEEE (Wei et al., 2019)/E R4 LA - & & A (7] =
Yk BR300, {7 E 1A & 4 300, Dropout J90.5, GPNSEAK I R i E 45 5B W FefmET. F
XFCERFIEREE 30 40 LR R BIFRE IR, JER T REIRPRCEEA DS R R, X SE R 8 kL
IR T BRI 58 A0 B (Wei and Zou, 2019), EIERIESRIREIELARIET A AR 0

faray

o
i KT R

Micro-P (%) | Micro-R (%) | Micro-F1 (%) | Micro-P (%) | Micro-R (%) | Micro-F1 (%)
BiLSTM-CRF 75.00 76.67 75.82 70.70 76.98 73.71
CASREL 79.54 72.84 76.04 75.29 74.59 74.93
MHS-BIA 76.92 76.65 76.79 71.43 76.56 73.91
MHS-BIA-EDA 77.24 73.85 76.52 74.67 76.93 75.78
GPN 79.44 74.59 76.94 77.35 72.16 74.66
GPN-EDA 77.55 74.76 76.13 79.03 73.72 76.28

5. R ARG SRS R

i 4 SE R SR 9 455 SRR I R 58 0 5 VA HE A TSR R D ROMESS, FRandRaRT™ ahik
BHER , BIERERE RIS T 1L.62%M 5T - MERT™ ik, BEHE s i) 7 A+ RIS
STt o AT RE AR B D AR FI G AN R AT AT SR REE, R L B ISR B R B AR
IR, WINETEEAR T IEF ARERTIT AR - Rt 2 rEdE iSRG IR, %2574
HHIZRE SR NS5 SR T AR

AR I AL R R R Y GPNE LR T HABRET,  MHS-BIABZL A ELGPNEIAS
2, ATRERAE TR EMRARFIEERIRRE: HLESRARFBEIZH, FEESHER

b E T S AR, 5246015525600, FE, JiE, 20224510 14H & 16H .
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p 7= R
P (%) | R (%) | FL (%) | P (%) | R (%) | F1 (%)
CASREL | 53.49 52.26 52.87 54.38 | 49.84 52.01
MHS-BIA | 57.43 | 52.31 54.75 56.00 | 50.08 52.87
GPN 59.92 52.79 56.13 60.64 | 48.13 53.67
* 6. BAISDIROC RPECLE S R

AR, SEEREEESE, IR, oh, SR RS M 3 — 1 R
&, R ADRHAFRRMEBLARFIGER, FERERE, REASEORERR . ACRHE
AT R P BRI EOR, BOVART SERR], R AMBUERI )76 & 55 E 1%
AZUH, ZEOBRSCEKRERK . T B s i VA K E R H BER = TTH B E A
=, TCIEAR R R AMBUESS, JE8ia] % Rl IR B T R AR AR -

5 MR KRR

CFKGHIEUE 2 2 B shbriEm # ICERFIE R EAR T B S bR 45 R 9 H AL - AT
FHE 5 292020.10-2022. 1 F 7S FhEA 67 7 5 BOFIRVE BB AN T, SR SER AR BT FIGPNR
TOHAT SRR R REC ST, BEURE S GRS RSEAER X R =T04, 1FNCFKGEIEE K
%h}i;élgi%%?ﬁi%%ﬁ%ﬂui%% FPT7R, A EL17,003 K7 Rk R=JT4H « 13,703FhIEL
FEEER=ICH -

KAERH FHYNE | BEME | A1t
I - JE 2,680 873 3,553
7 -4 1,995 1,081 | 3,076
I i M- 2R 2,195 1,744 | 3,939
Mig-K & 1,033 275 1,308
W ARE- B 963 589 1,552
P - 787 226 1,013
I Eh-T 661 102 763
e im-R & 595 731 1,326
7 - EoA 400 73 473

7. CFKGHRT™ fSER R A =TTHSIT

KARRA FEHYNE | BEME | A1t
B 3,520 1,205 | 4,725
PSR- 2 3,358 777 4,135
Mi&-H %= 805 180 985
HARIE-B 681 199 880
k- & 649 60 709
AT - L B A 564 92 656
7 -4 478 96 574

= -l 322 223 545
T 219 28 247

HA BT s BORTE 141 11 152
HAFatn- B 1 95 0 95

% 8. CFKGHIER ™ SRR R = oA ST

T EMMMCFKGH SR Z AR AR, 80T 15
T I 7] A AR AT LR 5 SRR R R R AR SR, SEIIXCFKGH T m i T EIFIRR R, /R S i

B R E IR S AR WROCR, H5246 715525611,

&)
(c) 2022 FHEPFEHALVHIEFFE

A

E, 2022%E10H14H=16H.
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JE BT A BT AU AR 3 AT AL ) R GO B AT AT R R o RIS TAEREAE 52
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