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T A 22 B T M T IR XA D PR XU i 5 R B 22 BN S TR HE R AR R PR o 5 B AR
SCHEHE R T R AL X, AACEFE IR AR X, BT K& G FIARAS, TR TE A ST
BB AL b, fBE BT AT AN A R R UG PR, BT 46 = 0.5, IR 20 BB T 8 U(w) = 2 Vs
(2) b A B RF 4 . Copula J7VE#E) 2 18 Bl T 89 g A& 7= i A #% 7= & XM (Goodwin
Hungerford, 2015; SREBE5E, 2017) o n 4EBKA W% 2 4340 B 45 7€ (134 2% 73 A1 F1 Copula ME — i &
(Sklar, 1959), [, 45 & 7= & 40 1 F(y)~ 4% 53 4 F(p)~ Copula B KA RS H M Ha,
F(y, pla) 7 LAME— 8 52, 4k 170 7 # 5E F(rla) M1 F(yla) . ] #.5 %1 Gaussian-Copula £l T-Copula X &
FRAED I 7= B AN A AT RS G o 750 IR0 A B0, 28 T I PR B8 T SRR R A S ME S Ul s 7E
KA A R, A S o BUETE B N (—1,1) . (B HABAMNES B, £ e A 32 Pl i R 38
s A 28, FLHUE B AN 2 M RN SO R 7 6 R, R AT AR A . AR5, & f = e

@ BRT i, AL 7= B S A (R A T SRR B Copula. B BCHE SR B (KA DA 00, LA e 2 bR 4022 S A 22 S e 4 SR
BRI R SR, %Ko
@ FEACREE : TRRINE, R RN S A, i SR, B AllLR: 9, AL .
@ TR, RS mATESTER, &3,
@ MBS T KB A T, BBl T 2 0 W 50 0 R X A A SR IDUA R BTHE, 5 Mdse /NG SEOT ARk, f Ui & 98, B
B A B LR — AN R0 ADF 1838 P 7 0.1 /KF AR,
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CD TRl 2807 1) BB A 4L

LA AR AN o AR SR FH BE B2 0 1 FF 2 B50R% 5 2 Ak 1% ( Gaussian #% B 20O 116 77 &
43 A & 43 A o 1% X Gaussian-Copula Al T- Copula #§ & % &R, JFE S LA 45 R 54569 1
(9 KR ES 25 ) I8 B At Copula AT S AH S8 M S o (WeiB, 2011) o &L E o 0.0864( F KD
0.1546 (A AL 0.1622C K &) F 0.4133 CRMI#E =KD 1] T -Copula 7E N #E A H A 8 ¢ R 10E 2 1R 2L

1 TE AR KM S B 9-0.3299 (3 ) F1-0.5186 R3 EHNBTHHF

( & th 5% 5% ) ) Gaussian -Copula 1E N HE & " -

R ANERE KB TR Copula Mo 04133 Sl Usjp > Un > Ug > Ue > Ur
A ME — 5 7€ 1E W0 1 77 R B B A o AT 0.1622 PN

F(y,p), 1M 5 47 1~ 1 A2 5 5000 2H Bl AL %20 0.1546 fide Usip>Ug > Us > Uc > Ur

Fa OB S (Y. P), IE SIS BIIURD TR e 0086 T T
B, TSR U, NS P
R MIBERLYE, A SCHREAT T 1000 JOBEL IF

R4 T L 3.

3 Lh LR, T8 LT AR o BRI R S DA T R S R AR
o+ K (R (B/D) R KBRS A AE K 50 T K LA BB 7 ¢ O AR B CED 3 SR
55 AR 2O K T ELR AL R4, ORI CED . B R R+ (R4 0 50 CAD B
AR -+ B0 CB/D) B RS 46 KT 3SR P AR A 2 € O R SR ERAE £ T (F)
PR R+ b AR CBYD) (RO MO 0 26 KT WA (R R+ 0 (A 3 R AL CF) 3
Al 282 P G, 723 R b TR R () o SRS, e — B B2 3 T BLR B, 1038 AR
FAE AR R RO IR AR, T2 5 0 R A M 2 M0 5%

2. FR R P I A AL 5 470 o T4 SR £ 23 A F (v, p) 9728 fh 5K 280 R AL 28 1, RS2
HEAT T 4L, B2 58 F(y)s F(p) R B2 00 8 (LA B 4 08 K 5 Mo 76 5 B0 1) 0 i S0 2R 1L
BUR R X e I E S RN T H A A AR AR N A 3 S SR Al 2
175 5 T W BSR BURh ZON HE P o XF T Gaussian-Copula 8¢ T-Copula, K54S o EFEF K T
PG R 5 0 b T BB URAR S5, > 0 IEHT %, @ < 0% 7% U 36, Ml ik
ARARTERER . B 1 ROR, o -1 BARE] 1, RER AT 2R KW EER) TS 2 Var(R) 2 FP K. ©
K PTILT E LR R B L R L A Bl A PR P B 8 R AR AR R
A AR R B U (—1 < < —0.2), (i BEHLAIAS B 2 T W25 e 30, ELIERT 7
BT 2t TG, 25 5 k™ I AR ™ B i AR B 2 B RS (02 < @< 0.2, R
PR 7 B B T R B0 K KM 5 T T DA 3 81— S A 2, LI R B 0 2 3 A
YRS AR B T AR DU R E A (0.2 < < 1), T AR R A 2E G 40 4F 44 3
SO FE IS, TEACH AR GhE G T MOk, WTHEIR 2 it 25, (FL T th i PR K 2 e o

il i AU A M B BURS AT B A 1 B 9] P 0 ALK K B0 1 Bl
HEAT e AR SCHLAN T T — BN 1 @ O AU B 1) R 0 00 B HE X 5 8o L SRS 11
{0 2 60 1 5 B 2 S Bk o 7 5 2 A o A D 390 L7 T 0 3 B AR K
%, DR B AT 4 480 i P (Ramsey 25, 2019) . 638 # AT T /1% 25 1 55 3 G U b 7 304

O TR0 KRS TRMRESH &%,
@ IRT R SURRIBMED, HREWRARERER.
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&% B, HBLSKE DL N Rk . AR S EMIRE M B R KB v =41, & 5 F EMX
TEW(0.2 <a < 1), QR MIERSE, HAT R e as A i s e 3l I R 39 RAEM (0.2 < ¢ < 0.2),
K ARAERUR S, HATIE T R Wi A 8l s B 3 UM R (-1 < < -0.2),
A3 SR e B S, A A 0 5T B A RS B D Bl o R 5 I AR 9% A R 55 A S A 0
FEL AT HE LA P O 2 R X b RSP A28 0 305 A e 3 RO SR AR U B T T s LR, (H
FOPIAE P T < A e AR O R 85

E 1600 L

R15001 et

-1.0 -05 0 0.5 1.0

x10°
i’ .
r
R O
~-1.0 -05 0 0.5 1.0

a o

1 oW E 5 B L ( T-Copula)

3. KREIM AR . Eae (-1, )T RGEHREE 1000 DS, XT84 ST 1000 XFEF
BB, X g R SE 3 IR R UL, 43 B0 B0 OB RN 1 AR Ak CEE 2 R B OB 28 HE P
B (4, @

U 864

Y 862
86.0
85.8
85.6
85.4

v Yy
852 | &4l AH Tian

85.0 ki < TH

84.8 174
—1. .

U 190.0 U 239.5
21895 2 2390
189.0
238.5
188.5
188.0 238.0
187.5 2375
187.0
237.0
186.5 _
186.0 LitAY" * 2365 1°%
185.5 £ 236.0
“1.0 -0.5 0 05 1.0 -1.0 -0.5 0 05 1.0
o o

2 W R PE BUSRURD 28 R B9 3B 4K ( T-Copula)

MEER 4 ME 2 K, BEE oI, U, ~ U BRI Bsh BT 5, 30 B AR Tk
o P B IN AT R FAE R, BRI e AR AR IR EE K. U, ~ U, 5 U RIBEBHR, X

O TR B 2 (UER T o REVEREE 50 A SR EIBEE R, HAREMBIE R &R
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I B AR e S I i A AL B R e S SR Sl 2N AR AR Ko IR PR DA A R AR R i
K. BB B PR, 524 R BOR TR 7R EZAE M. Btz oh, S1EY)
ST 2 o o T S R0 2 ) e AR A A7 AE T 51 R

F4 KHNABHRFZL(T-Copula)

7
A B/D C E F
(-1, -0.2825] (-1, -0.9811] 2 3 5 1 4
(-0.2825, —0.1708] (—0.9811, —0.3475] 3 2 5 1 4
BN (~0.1708, —0.0573] NG (-0.3475, 0.0697] 3 2 4 1 5
(=0.0573, —0.0203] (0.0697, 0.3511] 3 1 4 2 5
(=0.0203, D (0.3511, 1D 2 1 4 3 5
(-1, -0.3933] (—1, —0.5400] 2 3 5 1 4
(~0.3933, —0.1529] (—0.5400, —0.2621] 3 2 5 1 4
liivia (=0.1529, 0.0342] ko8 S (-0.2621, —0.1381] 3 2 4 1 5
(0.0342, 0.1586] (—0.1381, —0.0328] 3 1 4 2 5
(0.1586, 1) (—0.0328, 1 2 1 4 3 5
(-1, -0.8873] (-1, -0.9381] 4 3 5 1 2
(—0.8873, —0.8277] (-0.9381, —0.9315] 4 2 5 1 3
— (—0.8277, —0.6984] S (-0.9315, —0.4796] 3 2 5 1 4
(—0.6984, —0.0617] (—0.4796, —0.2336] 3 2 4 1 5
(-0.0617, 0.5261] (—0.2336, —0.1313] 3 1 4 2 5
0.5261, 1) (=0.1313, D 2 1 4 3 5

G, B I, U UM USRI Y, UM U PHET T MaxUIRHTH U, B R Uy o
XA USCN ORI B3 T 0 2 S 3 R G IR, 18 3 B 5 AR AR B, W NAR B A Bh T Fa e
AR BN FE BB A2 7= o T A DRI+ A% R B8 B3 T A B 2 35 I AH SR AE W, 78 v AU s i
G, A A BRI A B B, MR AE 77 o 3X b 22 S 2 BEE T P M AR B AL A AN ] o e N
PRES 9t & SRR L], R 48— kx4 07 3K, 845 A% R AR AR 2 5 tH A0 3R A5 0 I8 R 34K T
R DR RS ORI o A LR, BSOS DRI 5 A7 A% LR IS 3 Tl o o B AP 45 2K ROk ™ 5 2k, R % R
B B AR IR RN s HL A% B A SZ AR A5 ) 3 BOE S 1 R B R AR, R SRR SR R . R
PARS: v UL I 88T, AR BT R THI I AR AR T USC 2, T A R G+ A R 66 ™ 1180 688 vy G -k R 0% A 2K
ZEIPx — AU o SRTAE “ IR ARG R, RS RN PRI B 3R 15 5 A2 E 10 A .

R, MW Uyps U5 U, USEAT B R HSA & MaxU, X308 2 50 00T, AR fR 8+
W AN RIS B RSAR PR S AN RS TR B AR . FERR A LR, AR R S IR B AN
W™ S IRALIE I . B B 5 2 SFOAH ORI, 5 U, > Uy o 3R 2 RN B 5 AR SRR I, BR3P Bl
U 18] D 65 351 5 I 7 B e PR G I, B A A R I s 05 2] 7 B e R AP AR IR P 7

IR, W UN Ugps U5 Uco Ugs Uy y MUIR KT Ue, 3X U300 E BOAS ORI LAl 1 3E AT 4
I B AT B — BT IR RS IF HL UL Uypps U5 U I BE B BER o (K38 10028138 K, 3Kt
B I A WS 2 20 PR M, e DR ke i

wJE, MU, ~U5U0,. FAEMEBRIBE U, ~U, KT U, . XREFNELEFR T, &
MU 78 70 R A T i e VB A, e an SR 5 B AR B (AL By C. DD, SR 2 38 i 2 9 8l o (B 151
B, X TAITEEY, UB% KT Uy o X2 BEORRONAR B (BT PRI JE 22, BIE A & 67 5%
R 1, MR AR BB S TR U 2 D B
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LREr WA R AE VAl A R IR £ R R — B[R] A2 AR REAE (0 2 i, X i 2 R BRI SR
MIZRE VP o K2R 4 25 G AR DDA SRR U, B VP A4 45 3R, 3l 3 o 2 BUIBLI) T 5, 19 214565 Bl
RN P 3% 4 s R B BOSRAE o AN [ DX TR) A AR R 44 DA DX TRD S BE DA B SR 80, A 9 B (1 2%
B WO B HE (R 5) . TR, SR A A B, AL A S TSR U, A B U
RAEWAY B 2 2 IR SR AR M) i L BUR AR, (B 39 A A (oK. KB AR AR ) B
BRI 22 N DR IE 171 AE A PR B+ A DR B

R 5 20042022 F B R IEE LGS BB HEF ( T-Copula)

IR A JALIX ] 1E2) AW HE R
& 2. GUH R AR a@e(-1,-0.2] R B Ug > Ua>Upp > Ur > Uc
Hr = AH AR @€(=0.2,02] EKHRTE. KE Ug > Upip > Us > Uc > Ur
it 2 3 EAHAEY) ae(02,1) PN Usip > U >Ug > Uc > Ur

(=D BT (A 56

AL PR TR (1 7 SR B AT A IS R A R AR T . S, XTEH 2004 £E LUK 9 T H R
HEHEAT I3 S IR, MR e A 7R 5 SR S R B IR RN AR A s LR R AR R R E 5 S B W 1 7
AR BEAT LA | T 3 ROV S B 22 A0k Ok, TR A 0 7 7 X oK RRE AT R 5L

1. T g S [ ) A 5 SRR T U R 7 AR A . H 2004 DR, ARIE A SOE X &
KRR P W A DR B 28 1) T BOR B BEAT AR ORIz * BRAS DR B+l B A ™ o AR DR A fR
B AN ARG F AT o 455 3 5 AT A W7 DO U 48 S0l RO A AL 7 o B TR BTRL R R E T, A
2004 4 LUK, F7 SEAR AL AR 7 IO ot DR PR 22 T T U B BE AT« AR RIS AR B 6+ i P S
fili” o B RIS+ H AR A% G O AU L SN PR ES e 255 3R 5 A7) i = O 4B A — G R
AL Il R SLFR o E 2004 4 AR, AR b R A S 1 XK SRR P ) Wi DR PR B T BOR A1 R
T~ AR PR IE « * BRA R B8+ I W™ o AR DR IS+ H B A b G D AMIE ™ o RO ORI o B AR
B TSN DRI I 47 o 45 3% 5 AT A Wb o O B Uah RO A2 4 oy Bt B TR BTR R BEALE T .
3R FEIAEREA A B 7 X ™ B AL

ES B

7212000 * 72 600 izt 72 1400 ES

& 10 000 £ 500 £ 1200 /

~ 8000 ~ 400 ~ 1000

6000 300 B 800 |

" > © X . mﬁzooub X .o mﬁmoub % o

~ Q0 NG ~ QO NG ~ D Qv NN
L AR NTA XN N L AR NTD X NP L A R N X NN LV
DA P PP R P DA P AR PR P PR DR AR P P

4y £ £

B3 20042022 FiaEHK ARIE(FHB) MAST(RILRASEH) 2~8"

2. BERY S5 B S FRoU I A LB . 2 6 H AR 2R T 4 SRR S o W 0 2 SR VR S 40 A i, AR i
W& FARYE R 5 25 B EEE W S HE P 43 21, SeBr M 25 2R B 1 3 WL 8215 31 .

6 M4 B TR, BB A P B B T AR R AR PR AR FOK B =, R DL B
JHEAT FSAS PR B AR AR O B+ B Wie iy ™ 5 DR 52 28 DY kR R, BRI DL B AT A R I BOAR - Rl AR
PRBSE+H bR ks AN o A5 P R B A e A S S s R AR A R A =R B, RO DL H BRI A
P2 8D U & AR B IS At o Bk otz o, A2 T 285 S B, IR RE AR bR AR TR s RO A,
Pem T AR RB BRI . Br T B> BOE o v LU i 0 A6, A5 IR R R U A T T R OR R A
BRI R RS L RS2 B = R R BT 7 AR T T O 5 R R A A T K T ORI B DY o R
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=6 20042022 FHKFLHITFBMBN T

K itk PN
2004-20074F | C 1 1 2004-20074F | C 1 1 2004-20074F C 1 !
200820144 | A 1 1 200820134 | A 1 1 2008-20134F A 1 !
2016524 C ! ! 2014424 A - - 2014-20164F4E | A - -
2018FE4 | E 0 1 20234ES | E ) x 2017424 C l 1

20220 &4 E 1 x

T SRR BRI B S S B IR T 1 1RO R B 1) B BT, OBl B TR, — AR

ARAE B 52 K G L U B 43 ) kAR FE 2004 4L 2008 4EL 2013 4E. 2017 EF1 2022 4.
55 LU B A IR o AR T A R = U AT IE [ S SR DY U R T A S Rl
W], K G 77 B TE 20052007 430V T %, 76 2008 452 # B 7 f5, 20092013 4E 753 T 43¢
1 2013 FEIE FIMK 25, 20142016 FEARAL B, 2017 F 5 A PEE W Lok Rk, KRG 0 RT X
FVER Y Y B A T 5 B 5 M 45 AN — 3, BB SR R g S M AR — . HERK
FREFEAS R, B A K S0 8 AL Bl 0 i s FEAR OC o B R S w3 AR Bzt v T 1
B K 5 1) o 38 A, X B N AR R OR T e R B i s . B YR R R R
W O, M BRI I W m T MRS M E IR . XA RN, TR i B
A A AR, X5 AR (BB AR AR A R . H B U A8 4 IR R T 35 0 A L RIAE 78 4 AR
B 7 A BRI A, B TE VR T B P T SR R A 2 S B TV VRN R A

X 3 BB A Sf K S T R LSS . R AR — ORI AR I R, R XS AT T BUR
P Al AR B A B S DA S RF R 2R 72, (H R T E bR T 3 i b 2R 8k, RS R B — D F R,
] AR (AR VR S 1 S B o B = ROV R AR R A R ) £ R AR — 3. RN B RR A A (R
O AR I B S R I S T AN RS S, AR R AR s A K, B DA 2R Y K
FoAE ARG RR A I 100 o B8 O R R A Y 45 R 5 U 45 SRS — 3, R BRI R 45 R TR
47 4 ORI UG 990 5 11 5 1 R B R 45 B0 A, T b vk U B S B B AR T K A R Y T R UG R A
(4 ] L M 25 ) T LRI (20162020 4 ) Y ELRAE DY AF B Fh K & 40%. Ik, 2017 4F 55 DU
PO BRI EEUE T B AR RS MG, 15 T S0 A 58 A R R T T b RS, R AR R SN 25 S S
2 PR TR A, AR SEBR B RS 77 X F) B 3 52 1 AR 7 A W R, BN RSk E, AR
RIS AR 1) T 34 A% SCA I v T U B A B RS A A G D) A I R 88 TR S WA ] A
20215 W PRI, 2023) 0 X R T AR ROFP GRS, (45 OR B S 0 A A 7 B AR RRAS, 4
NT H5EBEREM R a0 2, ATfie s 1 AR RFh SRR

h ARG SHEREN

ASCERE T AR a8 PR B 22 T A6 1 5 TR ORI I A B0k £ B0 TR R e A i 2 P e BUSR
b R 77 3 o A SO I B A i 2 O B ISR ) A 2 S RS T RE AL o D A AT D AU, s T
R I RS B8R il 27 1) LA R, 5 5 S R A A kAT BB AL, PR AR UL 45 R S B ML X B
K6 7B AR RE ). WESCAR B LR S ik

B, AT DR PR IR A B A7 A 2 S, 2 3 T S A AR R O B S T A A TR A 3R DD 2
SR o A Y 1A AR TS TR X ) o A RS 42 T 0 R AT A 800l 20 e O A WAL R PR IER SR o LI
PRI OB HE I AR LR, T A2 2 BRI R XU B A2 A T AR A
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U, Un SRBUHE R 5, UM T DA S ST A AT R SR, AR A 5 A 4 AT A 2t 1)
BB AT, A5 W IR A SR B 55 A SR AR ) S USRI AR DR B+ A DR B ™ 5 A B
GO SN 1 B DL BN DR B o SRR A I G, B0y 17 3 e R A 2 8, BUR
AT DLR A IR F 24T DR an SRAE W O B S 3 IR G, U A O B+ A6 DR ™ SR B
RIS KB Un SRAE A B 55 A DR B 35 AR 9%, U 23 W 0 AR ™ B R AR, MO R I
AR TR AR R A7 R o AR ZHOE DU, AR DR B+ R 37 O WSO ™ 4 388 i 200 2 1) B
N PR B A B AR O B+t A DR B ™ 5 LA AR 0 175 57 R 23 A0 IRAAR A « 78 e 05 4™ B 267 1
SR, A DR+ OR 37 A S X AR BRSO AL T AR DR B+ R DR B, SR WSO D s AE
“ e ad AR T A P S, LU R B T YN DRSS R AR B R AR BT . A
ARG+ A% DR 5 DR 3 A W I S I T BB AT A DR S, JE R T B 2 I AR R AR
P, AR BT e v DU pe A ™, TS A A7 % 5 B R 37 i WS 0 f 380l 1 B 48 2%

B s AR5 T i A R o DR BEAIL ) A, A BRI A DR B g T 5 26 7 4 R
MIBOR T H, A5y B U B, R PR B 2 30, Rl 508 T A 4H L AT A sl ik
PRI, BE P AR R B At s A B ANV & T 5 A AT N EE IR TR, BE R e AR R
ST, (E 380 A T R B B A P ol A DO AR B AN, R T i S AN S B AT
T, 1A AS 6 B WTO Yrias i 45 00 94 BUR BRI R R, SRR AT S LLIE B 52 B UK H b

MRAE E IR 3 4538, T LA e 3 AR I o DR B BUE B Hh DL 2

5 BURF R I 2 B TR ORI A W . ORI ECSR, o AR 17 3 24 AR AR 2%
SR ER, T PP AN 2 A PR R XU S R R AR AL, BRI TR AR B, B SR £ R It DA G R
FARF . SCERR ML, AT XU R R AR R R A A TSN BRI AE A8 T A
A NG OU R BB AR o AU, WSO BRI B 2 A B K I HE T o (R AR BT AR M AR E S U
ORI o ST, MO DR I 7 4 R, RS YN RIS AT 7 7 T W A S5 22 5 AR R RN £R
Bl s AT AL o AEIXANRITHT T, B4 45 5 AR RRE U ORI e AU ) R 5 1) RS BRI A o

5 0 BUR RG] G AR A RIS+ K ORI TR 2 78 FORA S S R AR 4 o (1 £ P AR
F s il PR+ BT b i i A0 U7 SR A0 % DR B TR B o E 2 I 4 B AR . AL R,
A GRS+ A% DR IS A8 HE TR Ayt SR b T K K AR AL R K 5 252 110 3850 il R0 e i s E
I IYI R Ay e SR F 6 DKM 55 58 1) £ G 0 A B g o BRI, K BB IS AE SE Bk P R R R A BUHE)
BUM ZEIILAE S H AR i CHiT R R0 AD < ORESE+ 30 B, A 37 32 AR R0 32 22 22 5 1 0 ) i R ot
FORIEE KA - X T 2 H B A TAEWIN S, AU R DRIt R AR SR . 37K
f ORI () BT a5 AP AE IO ORBS, 5 77 A2 1+ 1>27 B D 28 28 48 th 2 42 L P AR
bR B 2 OR 17 Bl R A A PR B B A U A

5 = BUR LA B AR SOE (9 FLIET Hr i 20, B 5 — ) 00" o R RS+ OR3P
WDy AR X T FOAS R B+ A DR B WO\ DR T &, Sl ORI 2, TR AT AP A7 A% R B AT
AN R B3 0 B AR AR A 1) DR B D, A5 FE 719 ™ O O I8 80 TR 0 A%, 0k T 435 i ISR 11
TR OGN, S INEH TT BUPIE, B % WTO 51 5 F i o H B B R — TV, B ANE
BB AR BRI B AN S U R o RIS AR S IR S i B SR AS P A4 A i O e Dy e, LT
DLBEE N PR B 265 5 B YT 300, A D i B 1 2%k 4k 4 2 5 AR R Wi i R B 7 B, S B B3R
FRIR MR HT, A0 Bl o 5< A HH I AT A KRR B2 4t 1 2 4K G B 26 7 AR A

ST, 5T 3 PR AR AR R PR B L AR AR DR, RN = —4R7 B RN, £ B
B2 DR, A FTIRAE F 5 $E B AM O B 17 A0 Ji2 v O % R0 UG 00, BRAR W B Bl 5 R 2 HE
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BURH bR 10, MBS S, 2T R =F KA LR & . Bl R EWAREA FF
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FAMNE 2R T RE S BRI R s 220, KSR RS F 4 e i A 4%

& k-
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BF» 2021, (12): 44-65.

(101885 3L, BT T, 28, 45, WREAMIUG “ =" TR, TR 2 & K RHi% 5
AR B AR BRI SRR TAE S BOR A I]. o BRI 455, 2024, (1):2-20.

(1171 W0, ZR B0, 08, AR BOW AR A3 B MINIBORE 1 PR 55 10 B T3 R L 3 7R 7 ) 35 PR 1 3 B 00, R
RIFE5F, 2005, (3): 18-23, 43.

[12TH 557, XUPE. “ARalb AL 2 A+ 27 R B A 75 s 8 H AR A AR XS T- I RUAMAG (], 3 3 LRE 53R,
2023, (1):89-97.

CI3TPFER, FlEER, SRAFAR. ARV STRFRI M LSRR P Aot T 02
P ER B A5, 2020, (4):15-33.

(14I7F R, B AR R, % 70, BB 5 AN S5 MR 6 7 2 A ——3k F BB 8 R P IR [7]. 3BT 5%, 2022, (1D):
121-137.

(155K, 152, 582 AR RIS B R B BRI AR £ 7= g 2 )], A EER A 2235, 2023, (11):58-81.

[16]Alizamir S, Iravani F, Mamani H. An analysis of price vs. revenue protection: Government subsidies in the agriculture

BT FE 50 R 2023 4F

Fe T R AT i 5 WL e A s (K A 7],

industry[J]. Management Science, 2019, 65(1): 32—49.

[17]Bonjean I. Who are the loss-averse farmers? Experimental evidence from structurally estimated risk preferences[J].
European Review of Agricultural Economics, 2023, 50(2): 421-456.

[18]Dhami S. The foundations of behavioral economic analysis[M]. Oxford: Oxford University Press, 2016.

[19]Gallenstein R A, Dougherty J P. Can revenue index insurance outperform yield index insurance?[J]. American Journal
of Agricultural Economics, 2024, 106(5): 1648—1683.

[20]Goodwin B K, Hungerford A. Copula-based models of systemic risk in U. S. agriculture: Implications for crop insur-
ance and reinsurance contracts[J]. American Journal of Agricultural Economics, 2015, 97(3): 879-896.

[21]Hull J C. Risk management and financial institutions[M]. 3rd ed. Hoboken: John Wiley & Sons, 2012.

[22]Jin J J, He R, Gong H Z, et al. Farmers’ risk preferences in rural China: Measurements and determinants[J]. Interna-
tional Journal of Environmental Research and Public Health, 2017, 14(7): 713.

e 9] o


https://doi.org/10.3969/j.issn.1002-5502.2022.11.007

M ZFRIE 2026 1 B

[23]Mas-Colell A, Whinston M D, Green J R. Microeconomic theory[M]. New York: Oxford University Press, 1995.

[24]Ramsey A F, Goodwin B K, Ghosh S K. How high the hedge: relationships between prices and yields in the federal
crop insurance program[J]. Journal of Agricultural and Resource Economics, 2019, 44(2): 227-245.

[25]Sklar M. Fonctions de Répartition 4 n Dimensions et leurs Marges[J]. Annales de 1'TSUP, 1959, 8(3):229-231.

[26]Wei G. Copula parameter estimation by maximum-likelihood and minimum-distance estimators: A simulation

study[J]. Computational Statistics, 2011, 26(1):31-54.

A Comparative Study on the Incentive Effects of Farmer
Income Security Policies

Sun Yuxiang, Su Fang
(School of Finance, Shanghai University of Finance and Economics, Shanghai 200433, China)

Summary: Ensuring farmers’ income to boost their production enthusiasm is vital for agricultural
growth. The Chinese government has innovated by establishing a tripartite income security mechanism for
farmers, comprising price support, agricultural insurance, and direct transfers. This diversification has en-
hanced policy flexibility but also introduced new requirements. The government must select policy tools based
on planting conditions and market environments, making location-specific adjustments. To maximize farmers’
motivation to produce, it is crucial to compare the incentive effects of various policy tools, significantly differ-
ing in their inception and crop applicability. Hence, this paper establishes a unified evaluation system and en-
riches the horizontal comparative research on policy tools.

The study shows that optimizing income security policies requires accurate risk estimation. Numerical
simulations suggest that crops prone to the “bumper crop paradox” suit revenue insurance; high-risk yield
crops benefit from combining cost and price insurance; crops with weak price-quantity correlations need flex-
ible adjustments, though revenue insurance is preferable to minimize frequent policy changes. Additionally,
the study finds that cost insurance combined with protective price purchasing underperforms against combina-
tions of cost and price insurance or revenue insurance alone but acts as a safety net. Managing both yield and
price risks is more effective than only cost insurance.

The novelty of this paper lies in its research perspective, focusing on comparison rather than measure-
ment. It also concentrates on agricultural insurance and price tools rather than on farmers’ direct payments,
which, despite being well-studied due to readily available data, are not the focus of this study. Methodologic-
ally, it employs theoretical models and numerical simulations for normative analysis. To enhance the objectiv-
ity of the normative analysis, this paper compares simulation results with actual observations to test the ex-
planatory power of the model.

This paper advises that the government should cautiously choose policy tools to optimize income secur-
ity policies and further motivate farmers’ production enthusiasm. While promoting “insurance plus futures”,
target price subsidies, and revenue insurance, it should avoid a “one-size-fits-all” reform of the minimum pur-
chase price. In driving adjustments in planting structures, it is crucial to ensure coordination among price sup-

port, agricultural insurance, and direct transfers.

Key words: income security policies; incentive effects; stochastic dominance
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