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Swap Contract for Risk Hedge of Aquaculture Industry

Kaoru TOYA,t KAORU KAMIYAMA+ and EISUKE KITAt

This paper describes the swap contract for avoiding price risk of aquaculture industry. One
swap contract is made between aquaculture industry and derivative house, and another is be-
tween derivative house and fishermen’s cooperative dealing natural fishes. Simulation results
show that the contracts stabilize the income of the industry and the derivative house.
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Fig.1 Trading of aquaculture industry
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Fig.2 Trading of fishermen’s cooperative
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Fig.3 Trading of derivative house
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Fig.4 Correlation of farmed and natural amberjack

EEMERDOZITED EXINRET B0, Thbz
MR 2 ENTE, RENICEEME TREAZK
FlLizZ &S,
2.2 AEMESAICHT IRy TRUEIE| (KRAH
YIRFRD v )
BEMEOWMBIOMRER 2 1IRT. BEMESIT,
BN S BB TREEAN, ThEX—/—ICE
EMEHETHLTNWS, FZT, FTUNTF4LTNIRIZ
X U TEEMg 2 X, BBk 2 2R84 %
15 2&T, HANEOEHEKICHTEU A7 Ay
DEITDENTES.
2.3 FUNTFATNDROYRLZarka—-Jb
BIEH > NTF E KR O INF OBl DRERIZD

WTRETS 5. #IEN O NF ERBH > NF OB
¥x 120 ABEBITFERIC X OFAB L, MM 2 3G
LR ZE 4 1R, HEREERD 5 & 0.7868
&RV, BN NF OEBRK & KB > F DL
Bhlif& ORNIZRWAHBIN H 5 Z &b b, FD—
BT, BELUORERE D#IEH > NF ERRH 28
FOEHBERIIITNNHZDOT, THERANTY X
73> ba—=)VINTES. DD, FUNF4TNT
AW, B3 IRT KD ICEEEE L V5 &2 5%
A UNRFOMEREBDY A7 %, RBH 2V INFOLEE)
il <> & T, UAZarba—)Lz{75. D
0, BEHNNFEN EEBMEOZRD, BE
DI , RBHNRFHRD (BEEHDOXZ
W, EEMEDOZIY) ORI a2 FETBIE
T, FUNTATINTADR— T+ UFTDORERKN
B EMAREIC 2B,

3. ATy 7HGIDOEMERET

3.1 EHERLRFZEOFUETIV

ANRFAT v T OEBERKZHETZHE T
MM (120 B) OB 2HERENCETIVEL
TPHTARENRDS. 20D 124 BREOLEIHKRD
TFHIE {T1, Ts, - -, T12} ZEBMERK S T U SRR,
TR S T U F BERT 320 DM TFHIETIV &
LT, Dischel ® D1 EFIINZANS. DI EFIICK
NITHIKH 0% n A BHOEBf# T, 12AR TERT
E5.

Tn=(1-B)XxOp+BXTh_y+en
€n ~ Nip,0’] 1
ZZT, ©, 3% n ABIHE3HOEH itk DFEY
ETHB. £z, NTA—F BIIEETHV, ¢, 1T
g p, BERZE o DIERDEITHE D M 72 R
Th5.

28, BB EFARIC DI EFIVTTFRILE 1247
A DRTER {S1,Ss,-++,S12} %, RERIFUF
LRI LTS,

3.2 M3 KLE

BIEH NNFRATY T, HLIRKRBRANF AT v
TOEBNZBNT, HB0&EHOBICKIbDNS (b
L<EEmSN2) SEEBEIE P, &L, BEEMs
t B LS RBEBME S FUF {T1, T, -, T2} &, K
FBFTUF {51,S;2,--,512} BRNT, UTOR
(2) DXSITEHKTS. Tz, ZRHEF 127 B5)
DG P; DEFHEWEIRE Poum £ET5ER 3)
DEIRXERTIENTES.



Pi=5i Xt(%b<‘iTz)

(i=172>"'712) (2)
12

12

Pum =y Pi=3 (Sixt) (3)
i=1 =1

L, BN DINFAT Y TORBIRE Poym D

KIEIRRBA DNRF AT TOBE K Powm 1THL

WERET 5.

3.3 KRN VNAFOEERTE

KRB NFIIBEFREBOEE DB L <, Dischel D
D1 ETNVIZBVNTHTFHEREEN L TIRZW, £2
T, FRILZ 120 BRORBH O NFORFERF
UFD55, B/ME%EESHDRFROMEZEEIR
BR&EL, BAZOEERTER R DHETRRA >
NFATy TREI 275, BEHRE R IZKERS
FUS {S1,8,--, 512} EAVWTRRTEZ 5N 5.

R=min(S;) (i=1,2,---,12) (4)

3.4 BEEMEDORE

BILIC A Bk OEHME % & 0 7 Ol 2 BE itk &
THOTIERL, BEMmEERARIISCTEHTS
EORERETS.

I CHEEMEZRFERTRE L= L THRET S Z
EEEXD. RERBOZHIMIFHADAE 2 Seum &L,
R (6) TERTS. I, REBOBEEME Q 2R
(6) TEHY 3.

12
Ssum = Z S 5)
i=1
Q=g ©)

Ssum

3.5 BWHEH N\FOEBE|ITEELIRFERDE

RBHINFATy TORBEEHRFR R & EE Mk
Q X VHEMNDRRN INTFHBIRE PR, &, &HE
AZNRF AT Y FIZBV BEBIRHE P,y DRI
5D, BEHNFORFTERZALGT 5. FEi%
DEFEH > NFIRFRSF U {S1,S2,--, 512}
FRIRF DEE Seum IR (7)) DS IETZE
MNTES.
Plim

0 (7)
ZFLT, ASBROEMEH O NFORKESFUL S
{5"1, 5'2, ceey S"12} ERADEDIITRETS.

Ssum =

S’i = Ssim— X S,‘ (8)
3.6 ¥Iab—ar -F7IJUXA
PIal—var - 7INIUXLEHEEICEEDS

& Figs D& OB,

- 37

MAEERTYTRST
FlE- R W

5 YIalb—yar-7NIUIA
Fig.5 Simulation algorithm
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Table 1 Monthly income of amberjack aquaculture
industry
EE# (M) 1900000
LEH% (M /kg) 1020
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Fig.6 Histogram of predicted income of aquaculture

industry
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Fig.7 Histogram of predicted income of derivative house
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Table 2 Monthly income of derivative house

A T KRR+ 1T
FfE (M) 199,854 189,013
| BKfE (M) | 21,446,334 11,077,749
w/ME (M) | -7,385,933 -5,519,864
TR 5.
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