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Abstract

Driven by rapid economic growth and the continuous improvement of financial market infrastruc-
ture, agricultural product trade has emerged as a significant component of the financial sector. Con-
currently, the widespread adoption of e-commerce has fundamentally restructured the agricultural
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supply chain, not only expanding market channels and improving market transparency, but also
creating new opportunities for implementing hedging scenarios, expanding tool accessibility, and
optimizing efficiency. While existing scholarly research predominantly employs models such as OLS
and VAR to study hedging, focusing on the hedging effectiveness of agricultural futures, the theoret-
ical adaptation, practical innovation, and performance enhancement of hedging strategies within
the context of e-commerce remain underexplored. This study utilizes daily futures data for wheat,
corn, soybeans, and cotton from 2015 to 2022, applying the GARCH model to estimate optimal hedge
ratios. Furthermore, it incorporates variables such as average spot prices from online trading plat-
forms to assess the hedging performance of various agricultural commodities in an e-commerce-
enabled environment. The findings indicate that soybeans exhibit the highest hedging effectiveness,
followed by cotton, while wheat and corn demonstrate relatively lower hedging efficiency. Importantly,
deeper integration of e-commerce contributes significantly to improved hedging outcomes by strength-
ening the linkage between futures and spot markets and mitigating information asymmetry.
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GARCH #2545, #E K Copula-ECM-GARCH HEAY 3 — PR R = B R AE BE . SR, AL R
FERR RS L, R B R R S 55 N AR i I R AR 1 2 BN AR TR 2 B0 5 i —— HL R R 1) 4
BN A s R R, R FRIE, f£40 GARCH M8 S50 B X DUE AL, X — 8 A AT
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3.2. GARCH #&%8!

FE LA B M ORAE A OB B T b, &SR0 A A 1) TR 3R 3 B O N BE AL IR Z2 BUAL B . {H 52 T ) AN
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AR, 5 SR AL R 5 SehrtE ol A kw2 . [, 7R GARCH B,  MBhSHL A K A
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K e -5 i ZE R A BB
77 7 B /N LG RS B R I

AS = o+ PAF, +e, 1)
2 2 2 d 2
o =w+ Zﬂie,_i + ijé't_j (2)
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GARCH i+ iU5Z, p NEBAKIBEL ¢ AT HIHIE AL A N2 st S RE R

DOI: 10.12677/ecl.2025.14124570 5954 TR 4TS


https://doi.org/10.12677/ecl.2025.14124570

N

3.3. Hfrigtr
T FEARBE AR, ST FRITRER) GARCH #8, SR EIALRE LR, FRHE Lien £5(2002)

[SIMIGT A XA H B GO B st it s B, Rk
£ - var (u)—var(f)

n =

var () @)
SEoh, var (u) 60 R EIRE OUCETT 20 var () $6I0 R IR 00T 22 . AR B 6 7T A,
var () RSO, R, FU, E, W var(f) BERRE. HHERE R,
E, #var(f) MR E, BEBE% var (£) WSOKTIRAN, BO% var(£) RBNTIRC. BT £, MBS
FI7E 0 % 1 200, B00R £, KOMEA, R BT, 52 MR

4. KRS
4.1. BHEEE

Bk E R B, W FoK. AN K. BREDUR AR P B B 5 5B S B, A
XIEBEEN20154FE 1 H 1 HE 2022 4F 12 H 31 H. ZXIARIEEE 1947 N5 H, SR T
AN AR SRR B4 1947 ANSULIIHE

4.2. RASRR S

TE I DU A 7 i BRI B A B A% B TG 70 AT, S BB H AR RS L TR AR DG X
Yl\ Hl\ Slé}%u%%/j——\‘iﬂé\ /J\i\ j(;E]‘L‘\ *%Z’E%gﬁﬁ,fﬁ%; XZ\ YZ‘ HZ‘ Szﬁ\%Ui%ﬂ—?E*\ /J\%\ j(
T MBI RS, SR W 1 R

INFE EV/S
4000 3500
3500 3000
3000 2500
2500 5000
2000 1500
1500
1000 1000
500 500
0 0
% & % % % % & & % & & % % % o
N N \2 \ \ N N \4 S\ 2 N 2 2 2 \ \
R N R G
3 > » - - » o B » > - D 3 o o o
=T (Y])  ——BLELA(Y2) e BTN (XD) e LB (X2)
K= Fite
7000 25000
6000 20000
5000
2000 15000
3000 10000
2000
5000
1000
0 0
o o o o o % o o S I RN I N N
0"’9 0”'0 0""0 0”'0 o"’p 0“"0 6‘/’0 0\'0 N I\ N I\ N ¥ N N4
& N N N & o W av S A R A - A R A
A S T S S . v v v v v v Vv v
e BTN (HD) e BT (H2) W4 (S1) BT (S2)

Figure 1. Futures price and spot price trend chart
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Table 1. Descriptive statistical table of futures and spot prices of agricultural products

F 1. RSN g tgit*

ey i ¥IE bk % ION| R/ME LB
B S e 2107.921 454.4790 3044.00 1390.00
B S g 2207.214 423.5078 3008.24 1585.62 0948914
NI BRAN A 2734.611 275.8290 3645.00 2088.00
NI 2538.131 250.3967 3305.56 2183.57 0804067
KIIAT s 4411.53 973.1992 6508.00 3129.00
KEI BN 4071.224 794.9198 5889.47 3349.47 0941752
FRTESA B 14848.56 2562.8990 22855.00 9990.00
HRTEIL B A 15324.19 2643.0700 22921.50 11107.70 0966298

T HdEER, VSRR i, MfEI st S BB IS ARV E e, ARG R HOE 0.966298; /NZEIH
B LA S AR PR AR, MR RO 0.804667. [F]— A7 fh O BT S EL BT AP I B= i), BRR
F: EK MERTOIN RS P EUR T RIS AP35, e RE DRI %P 80 T 1 5 i
FEIHG AEURBEN T, TR N KERIR AR EZE KT BB A n e 22, R AL A B0 i
PRIEZE NN T BB A A 22

MR AL 1 AT B SR 2 1 SR R B AR M B2, AR T Lk SRR U A A, 3RATTxT AR
P ISR B AT A EUC ., In X, InY, . InH,« InS, AR EK. DNE. KRG fTERTE
MR HIE R InX, . InY,« InH,« InS, 2AFRRTK. N KRG MAER B2 s i B Be o
feo RS HO A KRR AlnX, =In X, ~InX,, » AlnX,=InX,, -InX, ;. Alnx, &
IR BAN R BT R, Aln X, R TORBUBN MO Bl 2 3 ol tH ST BLBT A 16 s Holie
R, JEas REAT R RS, BRI R R 2 P

Table 2. Logarithmic yield analysis of agricultural product futures prices and spot prices

2. RGNS NS B E RS

TiH HfH bRitEZE e 5% i £ J-B K5 PH
Aln X, 0.0000885 0.015664 57.08846 1.737837 298193.80 0.00
Aln X, 0.0001100 0.002803 32.97153 0.638979 72969.000 0.00
AlnY, 0.0001500 0.105220 62.23230 0.336827 284514.80 0.00
AlnY, 0.0001180 0.002965 40.80901 0.006888 115910.4 0.00
AlnH, 0.0000726 0.011428 10.27674 0.612360 4415.06 0.00
AlnH, 0.0001830 0.004014 67.98430 0.143236 3424183 0.00
Aln S, 0.0000464 0.013818 7.88471 0.230848 1951.97 0.00
AlnS, 0.0000516 0.004905 27.17801 0.633716 47529.65 0.00

DOI: 10.12677/ecl.2025.14124570 5956 TR 4TS


https://doi.org/10.12677/ecl.2025.14124570

N

M2 BRI R TR N KT MRS dh B B0 ot Bl s - 29 48, 91K
THBUBAN R Bl 2l F I BT M T Bl 2 A A ARAE ZE U i T BE, U B 2l R 5 sl L
K. AV S MEARbRRTE , PURRAG™ b (O i i o 2 il 26 25 2 IR I )T FRAFAE . Jl3T Jarque-Bera
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4.3. BIEWLE

4.3.1. FRMRE

GOl AL, ASHIE T IR A BRI M IS 90 A o 3 S SR o b R 0 e 91 R P Ra s k. “ plal
VA7 R, R R AL SR AT S, AR ES MREA R A TP R AR BG DU HOR T NP AR
FEA . WAk, o SETT R b RAR IO I, [ A B A R U DA IR I AT B 25 1R . S5 Tk, ASCE B EViews
Bk, AR ANEE KEL FBTEPURAR = S0 A TN b 5 0 AN b 23 BIEAT P AR MR B, LA 3045
BUFE 3 B

Table 3. ADF test of futures prices and spot prices
= 3. HiSIMR 5 IR MI8EY ADF 458

741 gl st ADF & 5%l FHE P1{A

In X, —MrZE5 5 —66.01876 —2.862823 0.0001
InX, —rE5 -12.368.07 —2.862823 0.0000
Iny —r 25 5 —44.26076 —2.862823 0.0001
InY, —Pi 25355 ~16.30640 —2.862823 0.0000
InH, —rZE=5 A —43.47826 —2.862823 0.0000
InH, —rZE=5 A —42.85660 —2.862823 0.0000
InS, —Mr =075 —46.49957 —2.862823 0.0001
InS, —MrZE5 5 -13.16754 —2.862826 0.0000

7 3 A LLEH, InX,« nY,~ mH,~ InS,~ nX,. InY,« InH,. InS, NAERESE, NT1R
BRI B, TR AR AT — M 25> Aln X, =X, -nX, BEIEK. N KREL MREXTEL
HPLLRAN AR — B 2543 J5 64T ADF Re 30 4558, n B3% 3 fo. B3 3 Wl 1, ADF fHAS/N TG AE, A
P AHER/NT 5%, WHELL )RR, WAEK. /AN K MTERIRTE A& — i 2 20 S I 500 10 2 AR 1
AR /N RS MRTERAIL B A% v] DABEAT P B R 0

4.3.2. HERIE

SN, BRI KRG ARAE RIS B B 4 — B 2 43 e 3803 2 PR e R, %
HF I U 28 A 7= i R S I B %o 5 A S — I B P B AR AE DCHE,  RIBA B RE A 5 ) W] BB AT A K
SR, MIXFPSERSI TS R4 m . [k, ASCRA Engle-Granger BBy T G50 : 28
—35, KA T B A S B BN AR R (RS R, DA RO SR A AR . RO IR IR A
HARE, 0 A PO A = f AT OLS fliih: =25, X% OLS [ml A 45 R I5E % 7 57T & ADF ~Fhatkis
3%, ARG RN E 4 FiR.

TR R NEE KRG MREPURRAR 7 5 A BSOS i 045 B OLS MR, SREUER 2741,
XERZREAT ADF “FRatERE S, i 4 nlan, Rk, /hEE. K. MifEM) ADF EAVNF IR SHE: R4
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Table 4. Results of cointegration test
4. hERIGER

san il ADF 18 1%l F+A 5%l FHE 10%fii FHA P{H
EEPS —28.76365 —3.433516 —2.862825 —2.567500 0.0000
N —43.39997 —3.433512 —2.862823 —2.567500 0.0000
PN —44.28177 —3.433512 —2.862823 —2.567500 0.0001
Hife —37.41225 —3.433514 —2.862824 ~2.567500 0.0000

4.3.3. ARCH ¥ A1

L 7 GARCH BEAURAF 54K 7= i I B B W CRE I BOR BT DA A 30 4045 2 15 A7 7E ARCH 2508
WL F T ZEF AR RE. TR, NE. KRG, BE iR, 5300 Hulk s R s kbt
(ERZE R, R J5 W HHE K F Lagrange Multiplier Test K36, /> HT5% 2 & B AELE EAHSEE, S5 BRIF %5
Fizs.

Table 5. ARCH-LM test results
55 5. ARCH-LM IG5 R

A F1E Obs x R-squared P1{E

BN 53.31863 569.0861 0.0025
N 48.03654 528.1290 0.0015
PN 20.58160 30.6529 0.0098
i Yia 28.75146 355.0915 0.0001

MG 5 TSR ORI KEL MTERII B0 Bl at 2 AL B Bl at 222647 OLS Al v iy
FRIHIPLZREAT ARCH-LM I8 45 R . H13k 5 IR, FEREVEACT N S%IIEILR, Tk, M. K
o MAERIRER FAKT F o IFHARIRH PEHA/DNT 5%, WEEL R, BdE7fE ARCH M.

44. ZRERRELRNER

ST DUl 7= g P A B 5 TR B AR 0t B A FR AT I 0 AT, R IR BR ZEEAT ARCH-LM Ki i,
45 B S PU AR 77 i (5 22 AP £ ARCH 0%, i &2 GARCH B2 [1)5& H 2% 1. ikK#5 GARCH Y 1)
WS, AR A S R R SR B B FE GARCH B, 45 31 3 18 15 B LR A A e Bl 2 - 0t
FLFPRAIRZE P51 o B S v AR 2 AR AE 22 S AR R B, AN A 23) By 55 i 25k 77 ot I 2 S £
EHEHE,

TR R ERAE R, W R Aln X, F Aln X, 43 B34 GARCH fiiit, 2043 1%t B (1 7%
ZF 5 ex, RBMERZ)S ex, (WERMERZ), FETHE KM ex, Ml ex, FIFRHEZE, THHERAERRE
b by,

N L E IR E A, X AlnY, F1 AlnY, 73 733547 GARCH fitiit, 73515 2R Z T8 ey, M ey, »
H e H ey, Ml ey, AR REL, R AIK U ey, ey, HIbRHER, T H A EHRME LR b,

KEM R RMENIREZR, X AlnH F Aln H, 75347 GARCH i, 7 ilf3 215k Z 7 51 en, F1
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Table 6. GARCH model of corn futures prices
= 6. EARHALZMIZEY GARCH 152

LR Variable Coefficient Std. Error z-Statistic Prob
C 0.000375 2.20E-07 18.2967 <0.0001
B S il RESID(-1)"2 0.075973 0.003874 19.6088 <0.0001
GARCH(-1) 0.897163 0.003707 242.025 <0.0001

Table 7. GARCH model of corn spot prices
F* 7. EARIEMIEH GARCH &RE!

R Variable Coefficient Std. Error z-Statistic Prob
C 9.08E-07 3.00E-08 30.27129 <0.0001
FORILTR RESID(-1)"2 0.710014 0.028397 25.00301 <0.0001
GARCH(-1) 0.415384 0.001409 29.47140 <0.0001

Table 8. Optimal hedging ratios of corn
= 8. EARMEMEHRRELLRE

HIESY 1
S, 0.002803
5, 0.015664
P 0.069200
hi 0.386700

Table 9. GARCH model of wheat futures prices
9. NEHLEMNHEE GARCH 153

2K Variable Coefficient Std. Error z-Statistic Prob
C 9.76E—06 3.32E-07 29.34752 <0.0001
N ST RESID(-1)"2 0.154062 0.004660 33.06020 <0.0001
GARCH(-1) 0.798766 0.004704 169.7977 <0.0001

Table 10. GARCH model of wheat spot prices
= 10. NEIEMNHZE GARCH #5E

R Variable Coefficient Std. Error z-Statistic Prob
C 4.59E-07 1.54E-08 29.73957 <0.0001
INFZIL TR RESID(-1)"2 0.713695 0.025122 28.40877 <0.0001
GARCH(-1) 0.488605 0.010687 45.71942 <0.0001

X T RRAE R B () i P I ORAB LU B, o S BB X Bl i 3R A In S, 5 3 B AN A o ol i
Aln S, 70 AIEAT GARCH BEARLUAG T, 13 EIX NI Z P8 es, (BLBUNILZE) S es, (UBTMITLE). fELLIE
fifi b, SR es, 5 es, ZIMRIMRREL, BRI MAIRE T es, « es, FIFMER, fieJa Wi
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Table 11. Optimal hedging ratios of wheat
= 1. NENRREFRERSR

HESH HfE
S, 0.002965
0, 0.010522
p 0.055840
ha 0.198160

Table 12. GARCH model of soybean futures prices
= 12. KEHILMNIREY GARCH 153

LR Variable Coefficient Std. Error z-Statistic Prob
C 2.87E-06 5.74E-07 5.010216 <0.0001
Kt RESID(-1)"2 0.01402 0.002695 5203620 <0.0001
GARCH(-1) 0.96440 0.006753 142.8082 <0.0001

Table 13. GARCH model of soybean spot prices
F+ 13. RSN GARCH 122

2 Variable Coefficient Std. Error z-Statistic Prob
C 1.90E—06 1.73E-07 11.02211 <0.0001
KEIR RESID(-1)"2 0.020977 0.001614 12.99963 <0.0001
GARCH(-1) 0.862032 0.012008 71.78970 <0.0001

Table 14. Optimal hedging ratios of soybeans
# 14. KEWRNERRELSE

HESH EVCE
Oy 0.011428
O 0.004014
P 0.856400
hs 0.300804

Table 15. GARCH model of cotton futures prices
= 15. MRTERALIINH%E) GARCH #82E

2R Variable Coefficient Std.Error z-Statistic Prob
C 1.47E-05 1.45E—-06 10.13542 <0.0001
FRAE A 1% RESID(—1)"2 0.148118 0.011853 12.49585 <0.0001
GARCH(-1) 0.777392 0.160990 48.28798 <0.0001

284 GARCH MR SIESE S, 4583 6~17 WIAHREE vl &, BoK. /ML KE BB R AR 7= 5
HI A E WA L R B 2R . Hrh, NERLERE, N 0.19816; KEIXZ, N 0.300804; Tk
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tL% N 0.3867; MfeMm L&A RE LR i my, 18] 0.43149.

Table 16. GARCH model of cotton spot prices
= 16. FRIEMELNHRAEY GARCH 153

L Variable Coefficient Std. Error z-Statistic Prob
C 1.73E-07 5.33E-09 32.57049 <0.0001
FRAEIL 5% RESID(-1)"2 0.451632 0.009986 45.22650 <0.0001
GARCH(-1) 0.731769 0.004353 168.1151 <0.0001

Table 17. Optimal hedging ratio of cotton
F17. WENRHERFRELSR

HESH H1EH
d, 0.004905
5, 0.013818
p 0.153167
ha 0.431490

4.5. EHRESHHITE
SEBENRESHOHE A RS RHER R, REFEIFRENREN, FraAaNaSIrsE™,
RIFAEMATREL, NERRT A L. B, BRREEIREA S MRS, AR EEE
THLE A B Bl ai %, T SA T A
var (u) = var(Alns) %)
BREHEABEHRES, REFTHRAGURELA, RS QMR R aan—s, Ry
f/ME, 7331 E B ORME A PR R -
Var(f) = Var(Alns)+h2 Var(Alnf)—thov(Alns,Alnf) )

I var (u) Mvar (f) » ARG TP EAR R ERESUL. BRIRS R T 18 Fin.

T

/)

Table 18. Hedging performance of agricultural products

F 18. REMHNERRESH

A var(u) var(f) h 8 E, (%)
BN 0.0002454 0.00024470 0.386700 0.2852
N 0.0001110 0.00011060 0.198160 0.3614
PN 0.0000161 0.00001540 0.300804 4.3470
LK 0.0001909 0.00018650 0.431490 2.3048

M 18 RS REEWSTEINE . TOK. N KE FEMUSA™ i B R E ST R W] B 22
Fto Hrh, TORMIGERUERAK, (08 0.2852%, NEMIRIERSRUERIGERE, KEHMSRME R, KT
4.347%. LRESCIBAR TR, AEXDURA R, RS B OB AR SO EAR, T RS
2 B IRME ORI B
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5. &t

AW AE TR T o AR I SR EIACRME AR, JEHL 2015 4F 1 5 H~2022 £ 12 H 30 HE
Ko NFE L OKREL FRIERII ST H Y SO A E TR ONREA, K GARCH AL 27047 . 242 ADF
S EASIOI0AE, DU A SIS B b S RS SR — B R, BAAE KR R, I SE
R E ARCH 8, 5EAFFA GARCH BB G4 1F . AL R IR, BIRIERE SRR RSk
MR AL B AR TR 5 55(0.43149), £2K(0.3867). K1F(0.300804) /5, /NEFAK(0.19816); Sisk /7T, K
G UL 4347%)E1, FRAE(Q2.3048%) k2, /NFE(0.3614%). K (0.2852%)BA%)E KK LT k. BikE
TRACRIEMET 36, EAEE 30%0L EF/KSE, FRERINGEINES . ZRET2ZRESIEM: Wi
Pk L, 2022 R MRTEIATR HIMAC &k 85 JiF. 62 JiF, FREMHANIHRIN 5.3% 7.1%, 1EXK.
N R 30 FIF, FraiahRid 12%, (RO ER AR HZEZEM, KE. MIEFE
EWENH 6.8% 8.2%, /N FKNEIZE 15.7%. 18.3%, HIEHITHEMRE. Ml 5BcE L, KE.
ML N AR R 60%, TipthE M T ELR TR £K DEERNER, EREAENTER “
FEHIAR 7 5 2015~2022 /N EWEN Rt B 12%, HENEES . SR, KE. MEd DRf
% 85%- 30%, [EFRECSIMESRAEIAT: TRFRIEY TR DNEFOHRAFEA L 5%, BORE S E46 15
Mz, A SEERSR .

SEHBEME, RIBRAED: —. KIER-REFETFEE “BR + %7 B, BEHIEHEE
ML, FRS 5T = 7 “BREITS + b ” 8, #aT fE8ie £k, NEZERME;
= FHRREUE S X P e B s, ST IABL AR IGUCEC RS DY BRA IR A RITE R RS T X,
DU S T 2 A i Ty HESh “Rpg + (RES + W57 hiE, RSN THIF 5% T,
EHRFPERCE.
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