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Demand System Analysis of Wholesale Price of Salmon
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Abstract.— The price elasticity of demand in Japanese salmon market was measured by Almost
Ideal Demand System-Error Correction Model analysis to clarify the substitute and complement
relations among monthly wholesale prices of salmon between 1996 and 2003. Commercial salmon
circulated in central wholesale markets in ten consuming areas in Japan are classified statistically
into six items: fresh "Sake", domestic frozen "Sake", salted "Sake", frozen "Masu", salted "Masu"
and import frozen "Sake". Sign conditions of the own price elasticity of all items in Japanese
salmon market supported the Marshallian low of demand that the demand quantity decreased when
the price of goods increased. The value of own price elasticity of domestic frozen "Sake" was less
than 1 and domestic frozen "Sake" showed a characteristic of necessary goods. On the other hand,
the value of cross price elasticity of salted "Masu" was bigger than 1 and there were many
substitute goods of salted "Masu". That accounted for the value of own price elasticity of salted
"Masu" was bigger than 1. It was suggested that the price elasticity of supply of fresh "Sake"
influenced the price elasticity of demand of salted "Sake" and the demand of fresh "Sake" and
salted "Sake" of autumn salmon was stabilized by the increase of price elasticity of supply.

Key words: salmon, wholesale price, price elasticity of demand, Japanese salmon market, demand
system analysis
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X HAEDKEMERIT DNV TEEKRRZ ST EITV,
IKEEY) E MM OBIITES >N 7GR OB B R %=
S, KEDOFEZIIETENTH D I &6 RE
7K BEMEAR > AT A DEEME 2B S M L.
F7z, A 2005b) 13KEY &N OFTEMRR DT
12 & o T, /KW E IR U TIIBSE (- #g #HK ik
i) [ RE D BTN T & 2B RN S S
Mz L7z,

T LR R TV 75 2 DA A% 38 P o 7 B D P 1554
SEEEEL, REBERI bbb M & Oma G
BT 2 ET, REBEIRIC B 5 i O ik 734
M OFEIC T T HEE SN TE S, HIMEIM
MEGEBOTINRES LOREZEXTHIET, &
O SEII MRS OB ERICH T 2 HEEDOE
{EREDIFEEZRL, TFEOFSHIEIIEGOLE
{ERICHTHFREEOLMREDOHLEEEKT.
-, O H AT R S O flig DZE (LR
AT DUEMOEEBOBLRED R EET.
A (2004) 13 HA D /KED O 5 H BI75 Edh i % H#E
T B5EDITHFEERRINT TV, B~ ZEDfi%
AL TH O KEHOHTIIMD TREL, s
FEITHED 5 HIErd 5 EFFRFBEIT LGN 5 &
TL7z. 51T, AK (20050) 13~ 7 DEDOFEER
ROFTICBNWTY T & st o —> & L TH
L, o oacitgiEiit (091) d~ 7 08
(-1.03) EDENBDD, HERFREDRIHZTE
{EMBSNIZNZ EZHSMT L. Lal, BN
DOV AHBITBNTRERR GaR) 5
WIEHZEBERICH BT v ZHEICDOWT, EOMHE
MEDSSENVNOHEEKITL TNDIMIZTDNTIAS
M U7MERIZAR B =50, F I TAZEIL, 4
H o E Y A R KN B0 B AR Ik
LB TR EFTERRATICEL > THSNITT
LHZEEHNEL .

HHRBLUVEE

&2 OREMZEHEIRE ST D856, RiEEHR
FHRDOFFTAEFERDOT —FIZEEEDER T 5/
TEEOHDTHD, HEHBEELZRDIBLH
LTWbEZZLENTWS (KAH 2001). Ll
FKEABEER THRON TS YA ITEREY 7 &
I O2MEOHTH O, AfffAEEARO14MEICS
T 55T OREERCemTEREHSMNITH I &
WXTEZN, Y47 < ZEOHTORBREER 2 B
S5MCT BIE o TRW., £72, FEEKRROHO
TN HEZ NS DNONZED (VT AHF—)
IZEEDHT, ZIV—THED L ORI 1R Z 5
W 20ERH D, ZOBE, Y7 momENFE
CON—TIZADAHEMEN B O, T~ ZEONRE

MHTEBR 2B 5N DI L Tz, EKE
Y DWRERRE & A & EHIFETGTEN S AR
WAL DDH DM, KEYOHZET SR ERIL
TEIZHEEF L TH O (HE 2002), KEYNIHEIFET S
Rkl LTl d 28803 m <, AEFKEYNERIC
Lo THSHmIEAE L TEELREZ 2> TW
5 (EES 2003). HIFETTHEM O — & 13 gtHaH
DR K D EHENITMB BRI K I N5 &5 2
50500 (B 2001), <l (1994) 13 AR H R
HIZET 5 OERID ARl — 4 & HWT, A5 2D
FEHNZ )V — T T D A B M & S P 2 R
HUREEGBER U, £/2, BI (1999) 13H A
P REFHIGOT = M50 > TORHENEED
ks PE2FHAIL, EED > d&8AY > TR
BEREZHSNILAE, 3512, 7 (2002) 13HIGE
TGO T—% 2 WA (FRY) Offikk
T A MRS VR L= As > TP L, /N
¥ DTN FIFEMAS S 130T L HHEH L BENHDD
T DFEEEREL ZITTND I EEHSMNT
L. ZNSIEFEOHITENIBICHIT 2 ik akicEE
I DHZE0 5 HITE B OIT B MRS P E 12K Z 7L
BE2LHODRLBolIl EMNHSMNERD (&I
1994), HIFEH BB N THFREITN U TR D2 S
nTwsEEZLN, HETHOT—FN6Tr<
AHB THEOIN TN S 5 HE O 72 RER 2 b
T 52 ENAREEHIT I N

L7225 T, AW TI/KEEYIREHEHER (2
MOKEB ) o 10KkE ™ GLIRH, (&,
HWREBIKER, T, AR, ET, KBk
AT, JRET, T OB REFE SO
B ZHEICET S HITERE S MO ARl —% %
ANSZEIC L 7 ZDEOREEGRD 5 WIT
FE LMk & ORIREI S MNTT B0 ICTHER
Rt AWz, TJEARROITIIEL DET IV
HDH (F¥H 2001), FOHTHROHHEEOHETH
2T 5 ETHHAE XL SHAIDS (Almost Ideal
Demand System) Z Wy, JHZF OB EME GERHY
M1 78) %39 SECM (Error Correction Model
MABIEET V) 20 L, AIDS-ECMIC X 53
DG TENTE WA ZTT > 2 (1 2005¢). &
KEZRZITROEZDOHETY 7 &L T,
TSP/Give Win 4.5 for Windows (TSP Internationalfl) %
AWz Fié - £ 2002). AIDSIZ K B FEEKRRGH
TIIEEHENFRZED S D2 W RITHIKET 5720,
ARG TENT 294 ~ 2 ARS8, By
M, HRECT A, WY A, HES AER IO
i AR A EO6M H Bt R & U, HFEE R & ik
MO EFIRE L., £, ENBEY T EHOkE,
S R ORI, DB O B AE D 5 i AV
THOBEZZLGIEL TRD~. AIDS-ECMIZ &



THAR =87 ZEONEHMER RO E BT

BlE TIAERT — 2132580 E, AT —4 136084
EABBEEINTVWDD, SEOSHTICHERL 727
— & ORI 19964E1 H 7152003412 H & T D84 [H]
T, T—%l396THV T4 Th 5. AIDS-ECMD
TEEFE THER S N5 Stone DR&MR RIS, SZHITEE
2EROFTT7 L —%— (it THOWmEERL
T3 (A1 2005¢). L7z > 7T, AIDS-ECM®H
FIZB W TMHILStone DM TT 7L — T
5=, AN EOMEESMIEER (CPD 12X
557 L — Nafrisbishoiz (E5 2002). F
BRRGWZITOICHE LY~ 2B 2 ME D
B E M ZIH S MIC L THLSBENH - 72720, #H]
A h Dk DB NS — > % 7 5 AT —HiTH
MLz 7 IAZ =03 C XD MitgD# & %
T BHRE UKD IMlitgH O RN HETES (B
#% 2005¢). &7 ALY —DL—27 )y KT
BEME T HEE L TU+— REEHAWE, Ut —
RiKIZY A5 —NDF—4% DFEHER/NIT 5
EDICEBBLEHET, WONHDBY S ALY —4
WHEDOHTIINT > ADENTZHEEEZEZSITY
% (HIFH: 2005).
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quantity) {ZDWT, 19964F1H 2 52003412H £ T
OHIRICB T 28 b =M Lz, T OE, At
REIFOH S10FICE L <L, EANmEEY 7 ES
O- 1AL /=2 &, Ay 8 & ENm
SIS T EIRTH D Z Enb o 7z (Fig. 1.
T U Tl AW 7 FHIZ2 AN S 7TAICMNT T
BINL 7=, Z3UIRCT T KT A T U 7= & Hi R
NS EEY) Z BIRE T DAY =N 7=
ZEZERLTWDS (K 2004). Y7 6139 H 2
SRAINTTRBL, 7 o/KEGTEE#HEL
WAL L 72Z &2 RLTWS, Y
THEOE =7 O 3EMER R E S DT L
T, EffY U, ENGEY R O AR B
¥a GO IEER O EEE - WY I A
R Uz WY AETIREERZHA#HTIA SN
BTN, RN REIMER 22 E o7z, R~
ZHIEEMICE D B IRE T 0Kk E
THER L 7.

DEICE%E (wholesale sales) DZLIZ DU THEE
95&, EFFTEOSEEITOA £9-10H D2D DK
— 27 %&RL7 (Fig.2). TO5BE6HDE—T13HED
EEMEEICEID NF2 T XK, 9-10HDE
— 3R OKRETER LU= E£72, ERNGEY
THOSEIT-1281C#ENL, EEMOE—213%
NEN UM & E B TR L e 2B b &R
L7zbDEEZ 5N BABEY T EOSHEIT3-
S HICHINNT 2 2, AR5 B0 [ PN - 8 b
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Fig. 1. Monthly variations of wholesale quantity in Japanese salmon market from 1996 to 2003.
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2-6 HIZHEINT S HEAIN D 2 M Tl 7 o 7=,
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Fig. 2. Monthly variations of wholesale sales in Japanese salmon market from 1996 to 2003.
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Fig.3. Monthly variations of wholesale price in Japanese salmon market from 1996 to 2003.
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2002E 1IN TIRTFL, U ERLAHICES 2.
% OEEBNCHS &, Al HOMEISRD -
FLCAIE LUINAMNSTA ETEREMEZ7RL, 8ALL
BRI2HIZT TR L, BT oKGTFHESRT 2
B N VRS DS R AT &V D BB Hi 2 b a2 R L
7z (Fig. 3). ZAUTDWTIEAK (2002) 13/KET #E
DAE KGN & &SRB OB B 5 2 L 2R
LEMTTWS, ENHEY T EOMiKIL7-8H 1
E—27ZRLUILAINT TR TL, B okgT
CHEHBTLEEERLZ. BRUTIMAWET T EHD
fHFIZ6 AN SITAICMNT T ERAL, RANSEBED
SHIZONT TR T U, ZHUSEIC Y XY A, o
TS DRBMERDEANEML IelzdEFZ S
N7z GE7K 2004). D $E O MV A S EY o 38
Ot &EE L T LA T 20, B KB Rio7-
SHICE =27 ZRLU 7. W< X OMikg I3 IR /27
AAENI A S 12N, HEH o Offfifg &S L T
BT B MDA S Nz, i~ 2 OMikE D ZEHi
ZENIIHRE TV, 4-7HIC LR/ TS HEAINA S 1
7z,

flHIC DNWTEHEEIASND2HDD, FED
EEHIFE—DOOE—rZRLTWVWDEALNT
(Fig. 3). UL, kOIS 2> THEEBEY
HH, ENWEY T, AR Y, s
W~ A, M O F 2 O 5 H OB E M 2 B
SMIC L TBLBENH > 2720, BRI T O
WOEINY — > %7 +— REICLB VT AY—5
WrCosEL, MREIERICE LU (Fig. 4). HEE
DT WIEIZH AR B B — s~ A58, ENH
R — Wi AR B R, AR R,
B NS YA dE — MR~ A8, AR s - E N
WY RS T2 WAREY R S XN
—DDITAY—EHRL, I EERNGEY
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Fig. 4. Dendrogram of monthly wholesale price in Japanese
salmon market from 1996 to 2003 by cluster analysis.

31

EFETHEY T ZAEDO Y I A =2k L 7=,
Fr AT EEEEY rEHICL D TR —, &
SIS ZAEDOHDYI T AF —EE5HDETRKEL
3D N, R~ ZEO Mo S E &
RBixd 7 525 —%xL, BRAMmEES/NS —
CTHDHTENWEMTE . BEIRRON LT
DT W7z o TH < A H 2 My ks & LTk
o7z,

TFERROT LY E, ERNWES I,
ARS8, ST oM, mEs O, SEY
T DT, 19964E1 H 72 520034E12 A & T O I
I BT 2 HIZe ik DA ) %= AIDS-ECMIZ K 2 F
RBRGHTTHIE Uz, A&/ N T A — & #HEE E & g
BESIVEDFE R A2 Z 1 F 4 Table | & Table 2 127 L
/2. Table NZIZMHE/N T A —% OHEEfE, R
KO ZR L7z, BCHBEOREIZY —E> -7 |k
V> (DWm) REZETIRS=. tMEICBT HHEE
EA310%, 5%, 1% ChEEHENEHNIND5EE,
NN x, wx e U7z HHEEBIEFARE R
¥ adjR2) X 2HEEDHDTHS. /-, Table
ATIEHE DM (Price elasticity of demand),
SZHIBE S (Expenditure elasticity) S OVAITf5 /1P
(Income elasticity) 2/~ U7z, 7522 OAMikE 54 7 M3 Al
BOI%EL L 72 & EICHEEBNMRELT 0%
RIRETH D, TEOFEH I EIIEN 1%L
L7z EEITHEEENMUNELT 20 ZERIHETH
% Gl - pRAE 2002). F7z, HOMMEHSEIXY
FW DM AI%EL L T2 & E O S FMOBREEN
fAl%NZ LT 20%ERT. FBEOMKEEITEI1ILD
RETNUL, TOMOFEFIHAINTHO, 1£L0 /N
STAUTIEE R E Wb g (B 2004). FED
H O k% 58 73 ¥ (Own price elasticity of demand) 13
LB O DN 1% 2 L L 2 BB S EHEDF
BENA%E L Uien 2R T HKIET, Table2 DHL
MR TESTHEDFBIETRTIA FATH O, HiksH
ENBEFBENTND ENSEFELRMEZMZL, TH
Ot LR T2 2D OFEREIIRDT 2] &
WO =2 v )VOFBEIEHINRIIL TS CGEH
2002). HCMHEHHEIZAESHELILL EThIUuTZE D
WIS 72 b BEGM RN 12505
N, HoHE L LU T T Hh ULz OB IEs a7 it 3 7
OEBREMITHEINS (Fik 2003). £z, FE
DA% 5 11 (Cross price elasticity of demand)
134 3B O it DN 1% A L U 25 & 1B O EE
MR b Lz RIIHEETHS Gl - pliE
2002). AEEMMMFE DT RN T 5 A DLEITIE
MBI Y I O BEERD) & KiTh, KM
AT HEDFFE DY A T A DSV MBS 2 %0
DM EXIEND. Thbb, sk T
IETHhIVIRERR AR, AThIUuIwxsH
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Table 1. Estimate values of parameters on wholesale price of Japanese salmon market by AIDS-ECM analysis.

oi pi yil yi2 yi3 yid yis5 yi6 0i  adjrR2 DWh/m
Estimate -0.091  -0.051%%%-0.047*%*-0.038%*** -0.012 0.02 0.025%* -0.105 -0.000
Fresh "Sake" SE 0.063 0.010 0.015 0.084 0.015 0.02 0.099 0.051 0.000  0.277 1.836
t-statistics-1.458  -4.925  -3.143  -4.494 -0.788  1.303 2.539  -0.105 -0.062
Estimate -0.228*** 0.015 0.071*** 0.057 -0.044*** -0.070  -0.079** 0.000
Domestic frozen "sake" SE 0.049 0.010 0.100 0.117 0.014 0.066 0.030 0.000  0.468 2271
t-statistics -4.627 1.497 7.139 0.485 -3.055 -1.061 -2.588 0.018
Estimate -0.168%%%-0.088%** -0.045 0.013 -0.011 -0.032 0.000
Import frozen "sake" SE 0055 0018 0032 0029 0014 0083 0000 0284 2.084
t-statistics-3.054  -4.907 -1.397  0.437 -0.796  -0.387 1.089
Estimate -0.113%* 0.156%%** 0.067 0.015 0.012 0.000
Salted "Sake" SE 0.053 0.020 0.042 0.016 0.079 0.000  0.423 1.804
t-statistics-2.119 7.825 1.603 0.096 1.566 0.554
Estimate -0.059  -0.093 -0.018 0.034 -0.000
Frozen "Masu" SE 0.090 0.076 0.014 0.055 0.000  0.181 1.941
t-statistics-0.659  -1.225 -1.288 0.623 -0.578
Estimate -0.241%%%-0.015%** -0.012*%* -0.000
Salted "Masu" SE 0.091 0.035 0.054 0.000  0.463 1.837
t-statistics -2.648  -4.227 -2.210 -0.179
Table 2. Price elasticity of demand on wholesale price of Japanese salmon market.
Expenditure elasticity Income elasticity Price elasticity of demand
1 2 3 4 5 6
Fresh "Sake" 0.701 0.323 -1.225  -0.191 0.003 0.272 0.167 0.273
Domestic frozen "sake" 1.162 0.535 -0.439  -0.247 0.023  -0.539  -0.087 0.126
Import frozen "sake" 0.620 0.285 0.015 0.063 = -1.107 0.207  -0.022 0.224
Salted "Sake" 1.401 0.645 -0.002  -0.153  -0.065 -0.983 -0.024 -0.174
Frozen "Masu" 0.854 0.393 0.423  -0.096 -0.140 0.083  -1.272 0.149
Salted "Masu" -0.008 -0.003 2.226 0.642 2478  -2.464 0.480 -3.353

a2 0, HMXHE0.SLL B/ b i fR &
A, THNUFTIEEBER NI VWENZD (A
2004). EItES >N BT E RSO (L
D046, THEFREHRKIEEZHOEIRITHT
SEWES > X7 B EEHZ M OZEERIT0.46 T H
DT, Friast Py >\ 7 S I ST o
PRIk 5 2 2 b Ro46Z N -T2 =L 72
(ZZE5 2002 ; HE 2005¢).

Z ¥

BOt&E AN B ORI 4% O ik
MINZBb L7z EE, 2O OFEENMI%ELT S
MERTRETHS. BHEIHIREE O BALH itk
P DA, o iE DR W IE T [ P i R A S
(-0.25), HEH 7486 (-0.98) , T AW BEY 4 (-1.11),
AT A ((1.23), WA ((1.27), HEHES A
¥ (-335) E78o7z (Table2). HCOAHKH D
FERHENTE D KRENWEEW N THD, 1&LD/NS
WEEIEHNTH D &S, N EDOELHELZ
BICHENMETHL20ENEHWT 5 &, ERNmEY
O E O TSI T Th o 72, ik
HHEO/NS W OR#ME LT, OEFELES ©

REMZ S DML WA, @FE &R L T
FTHENNS W, BEZSND (FEA 2004).
KRRV /NS WA SI3 A% Y B U CHBEEDN
WA LBWE S fo Z &, ENGHEY 785
TR ZRL TWD. FENEFINRESE,
flik% D EFIZE EIFINADENE /-5 3 2 En5
(HIE 1999), EPS Y 7 I Mt 2 EF THE k
SR A D AEEMEN D 2 Z EE I N,
AT U TS A S O E CARRS D M EE
HTEWETH - 7208, AfES 78, S Ay 5
BROWH~ AEO H MR H I I8, EZ2RL,
TR IR AT B SO 4 O B TR 2 D S Y B
LTWaEEZLNE (ZEDS 2002). MM~ A%
D HECMikE ML ETH O, — R L TEBMY
FHEERL TV, TEIMEEEINREE, ik
D EFIFFEETFTNADE D E 5T EMS (F
i 1999), MR~ AFAOAMHE H AR ERANC D
MBI ENTHIND., —F, Sk A Kk
REZIET S &, Sl AaREEICIET % 5D iAo
TEIRENEWSI K ZE S DN, i~ AT
HoOH Tk KEN R B (Fig. 3), TDXD7%
A ENDINY — > 6 BT E g I3 frE D v
SNz, lEEIEOREVTOR#MELT, ©
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EZih BEIRND), OREBMOEET 2, OFifg&
g U THHEOREZ W, NEBEAENDHTENS
(PEHF 2004), HijEE~ ZHEIW U TIEBIR T 53821
KOS SEM 6 BT, REM &5 MEN
LN DICH SRR E < Bo iz &M
WSz,

REMBEAOMY FEOEMIET ST Y %
(x) DOMMMZELIZH LT, if (x) OFELE
MEDEENZHLRETHS (B 2005¢). 7
DM (e) 1, 0D & ExIxDHEF
Ej, eu<00)(E%X,Lixj@ﬁ%ﬂjtﬁiﬁéﬂé (P #F
2003). EMIKHIEDMMN T T X (e>0.1) T
BRfR AR NEO N0, Ay
MY B, AR — v~ M, R
ff5 o — R~ A E, BN Y - R
ZKER, WA B — T R, AR R
B R — SR~ AR, RS O — R Y T
W~ Z8E— e~ M, R~ A - R
B, SR~ X - E NS R, SRS A
— W AR YRR, MRS A —ml < BT
H ol ZEMMB DM EN0SU ETH B
IHERPRHWBERICZH D EWA, FNLLUT TIEBE%
MWNZINENZD (RS 2002). ZOHRTHEKY
2 EOREBM ORE RS &, RS EER<
A H TR MM FEIEN T Z A TH 0, U bkt
ERREN S TZONEBTH o7z, Bk~ A8
— AR AR & R < M — i AR Y S8R T
Ze>1Thoiz. —J, W7 EE ORI
OXSY ANAY I SY el

WA PN 1 F & (e,<-0.1) THISE
R 5N DI, Y — E NS
M, EINE Y - AR R, NS
rRE— YR RE, SRR B — N S
R, MRS — R MR, i~ A - EN
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