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Abstract

Since China’s entry to the WTO, the export trade of the fresh aquatic products in China has grown
rapidly. However, in this process, the export growth rate showed a large volatility. The market
failure of export enterprises in the “free choice” of export destination will aggravate the overall
fluctuation level of an industry’s export. Therefore, the government needs to take necessary inter-
ventions. Based on the idea of mean-relative variance method, this paper constructs a multi-stage
export markets mix model, which can provide a theoretical basis for government intervention.
Using this model and the trade data of the fresh aquatic products in China from 2002 to 2017, we
find that: first, China’s aquatic products should directly or gradually withdraw from the USA and
South Korean markets; second, China’s share of exports to Thailand and the Philippines should be
significantly increased; third, Hong Kong’s share adjustment depends on the policy makers’ choice
of the expected growth rate; fourth, other countries’ share should be increased, at the same time,
we should gradually reduce Japan'’s share accordingly. Further, according to the characteristics of
the optimal share of each export market, all export markets can be divided into four types: ideal
market, exit market, limited adjustment market and risk attitude dependent market. Different
markets should adopt different policy measures.
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HOMEAEH OW%E “HBiEE” PIrRBNmmRR, SmBRZFLHE OFEiE S A EEKE .
Hit, BUFBERNDERTHER. ZCREDE - BN FEFNERRR, WETEMBEHOTRA
SRR, ZHEET DUABUF T IAT AR MG ERL . I ZERA2002F 201 7F 1 B A K= 5
Re%AE, FCRM: — FPEAERNEEREZPEHEEASETY; . NXEERBNERE
FMEFERENHOMGE; =, SEBH S OOSRBEGR T BOR | 2 &0 U KR %R, 0. MZELR
AxtHARRKGE, 5EFEREERHZES NS “EMER” HHOGH. E—2H, BESHOTYG
B HGEE, BT OS5 Ao AN RA . EAERL BHA. ARIARE. RESEKRBR,
T A B T 2R EUA [ I BUER TS 1 .

Xiin
HEKPR, AR, =B, WOTaae, BRI

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

AT R T BB AR A, JE T B EOBUR B e AN TSR, 1 BR 5 B R, M 2002
SR 28.7 125570, K F] 2017 451K 132.5 123570, EIIKIHE Bk 10.7%. (22, 7Rtk i O
KR R BRI S . Ehln, 2009 SE AR RE H KOG vk 31.5%, 1 2015 AEAIHHIL T 5%
K. Bg b, —FprE R DK S B RAVERIERFIER R MW . fEAERGVER R
JiTH, #—N5(2019)iA0y, TS EATEA . SRR LS A R AR S R, A AE S O E B
IR “BHER” SRHWHRR, WX R R 2 IR P O FTH I sk % K.
He b, R EAEKRE S O AR T H A, EEAEESE DA TS, ERTSHARN
PRI 3X— fURT E JE SO AL H VT 4500 45 g 5 8 TR 5 22 AR BIIESE . BRIk, BURFIY
T

20 tH42 90 AFARLAK, T kA3t A E i T O . B E BRili g AR, S EBUFEE R — A “ R
TR R AR T O 2 0 . X R R EBUR I B O T3 2 e AR — ot v
B MRFFEEIKIHECE, WEME b E R & O35 450 088 R 0 BOZ ST, AR RE—2
Ffr.

KT At — Pk B — AN B R 0 D T3 450 ABRA sl s, [ P 4h K 2 Hocmk
Mo dr, I H W “IREH 17 (Adams & Behrman, 1982; UNDP, 2011; # ¥, 2010;
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EEE. CRKMY, 2015; SAHZR. ERRAE, 2017) [2] [3] [4] [5][6]. EEig b, T RO R AR A )
WA A T E AR e R L s R . TR, AT DARE 46 42l X Markowitz (1952)
QN PR = 2 & B2 [7]. Hirsch Al Lev (1971)[SEUERF 7 IR “TIHAL G 16 f B SR s AL HE 110
B, A A Markowitz FE78Y B TR il HH 1T 4506 1 58 240 1T [8]. 31 20 40 80 ARARK,
HOCHR A TG 230K Markowitz #7847 e il H O i 3% 2544 (AR 44. 17 & (Board et al., 1987 & 1991;
Kennedy, 1998; Jang & Chen, 2008) [9] [10] [11] [12]. i JL4E, Markowitz #%74 f H AR 2 22 Hh v B
FFPEEIR T Wk DT 35 1945 %40 £ (Dellano-Paz et al., 2017; Wang et al., 2018; Nowrouzi et al., 2019) [13]
[14] [15]. SfA b, IXSemf FOLEfE % Markowitz IO3IME - 7 22 75 50T, WA B S 4 b 7 5 i H ()
Z RV 22 S, B AN A P O 25 BObs 25 26 A i HH () 1 B SER e ge sl URS: B A T
(3E) V& (9 RS R 25 20 S R A TR AR A BT, BE 8A IX 4 HR (BF) 11 B K i PR UG K 2 AL i 5
AR O JEH, XU A,

8B H O EALE & T R (O KR I E A LR R E I E R, 8152014 &
2016)FEH T — B Markowitz #5787 ZEME & R AR —— AR 7 2 (G T B R L7, HTHE
A S, G T (N ERS BT S EA[16] [17]. MR R Y DT SR AR AL 1)
W T OREE—D, ERI BRI AT SRR E TR R ORI AT

AR TTRRAE TS0 IR 7S DT SR SR BRI, W A R BN AR, DO s A TR 5
O BB R . BN S, ASCUURse DK B s, WHEEME - X 208,
B AET BB A LB B OISR, a8 R T o B AR K i T
SRR R R, IE5E B TR B

ASCHAER o HE U R BB R A SO BB A, IR R4y, B S KR U T E B kA A
(1t T 3 A BRI DSBS R T RedE, SRS At DT G 3 =0 03 R 5 — 8oy
(AT SR K 7 it IR B ARG D T I 5 a0 2 4 SO I S ORI

2. B A

IR LA P s RS i MG B br, IR Z Bl D a4 h aA tism s DSR2,
FALT #8838 F R BTG DL MO R 2R 1k s UK . 1E—20Hh, AR DT i 45 M i m] Rk 7
FrALT B2 A B A 0 B AEZ AN O g o Ee BB, T 28RS 2 AN i T H 1 & (a7
T PG (0PI ME, AR AR 1 KU 21N T 24N T 3 3l AU B30k BRG, RSO s o
B “ARAITRErE” , BHAEETHESE DT H A SRR E 2 B, DU <Az b ik 1) .
2.1. PRALEYRTBEMEUERR

FR—MEEH OER, BRI E BRI = S0 AR H DR sl AR, 7 — MU
FEPA B AR T ARG B N BO R L] E—2DH, % R3S di A Ba s, mT LUERE S B
ﬁﬁ%ﬁﬁﬁﬁ%%ﬁ%%*%ﬁ%%ﬂ&%,#%MEE%%%Q~N@Mﬁy}wﬂ=L20$%,
ZEEHATIHH SR Q M-

Q = X,d, + X,d, (1)
Hodr, Xy 8 X, 2 R R iZEERAN TS0 B O], B 0<X, <1, 0<X,<1, H X, +X,=1. i
— B, % ETE AT AL A TR B B RS (AR A 221 ) ol R o -

D = JE(X,D, + X,D, —Q)’ =[X70? + X207 +2x%, €0v(D,, D, ) = X207 + X% + 2%, 1,000, (2)
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Hot, v RFA TR ZIHE R, 4 r,= 10, HUEQRTES D =x0,+x,0,, EHBHRE
R R T B/ R 2 R O DTRCT AR, 4 1y < 11, BRI R D < 0, + %0, » W
B PE R AN 5 AR ], AT AT A A BT R TS, (LRI 9 P 20T 795
AT B R P A

AR R T WA, (E RS 0 IR T LUR A SRR S S A R . 1
EANGI I, AEN G iR R AR LT R A e 5, Dtk IR Tk 2 ]
FOAISR REOREET 1, 0 SOMI 76 A BRI FEL P (T 03 B R 2, 50T B 2 ARG 38 A L
I R SR 4 ORI A i BB B R ) 00 LT B R MR #, LA
T R BB (B P 0 K (B ), T DA i

22. ZHBHOTIAESERE

5 18 B v A A i AR ERVE A R DURIE 3 K%, IRE S T B OB A2 B
BTG, DL, I A R S R A e v, AT U R “ et AR R AT DLk %
OO B, IR B DR LRy BRI D i SRR [, 25 R8 21 v [ A ™
fnfE E T LR and TR, ARATRERR EEORIREZ (LA R B, T IR R B OO AT BE— BRI,
SRR EAE AT IR K 2B Bl D T 4L a B, s w2 H AR e B2 A Sk A

M 1 N N N
MinM, = Z_z Z Xiio! +ZZ Xt X O
=1 R | i3 il
=i
N
st > X, =1
N =
Rpt = Zizlxit R

Rpt+1 = Rpt +at+l
0< X, (1+R)/(1+Ry ) <C,

[Xia (14 R)/(1+ Ry )= X (1+R ) /(24 Ry, )]2 <b?

Hrp, My RosfE N AN AT EARSR MO TR 7 Z A A G K2 A, B IR AL 6 KU
B N AT H SO KR A DL R RIARRS 75 28 0 Xi R VST HH 1 H O EIFE AR t it
5 AN BB R of Fos EEXEEE | AN DT DSOS KSR %, oy Forxt 58 1 A
WA 55 kKA DA DSOS 2. R Fomxl 58 | AN Ol H O K3, Ry &R
N AN FTTZ A S AEAR S IR HUYIH CASE KR, a FoR ARRPIYITIUNIHH DN 32 TR ) 2280

R IR RS, Xi (XU 5 B & T TN PO SR IN BOINBUR A, FR AN St R P
i, HOBEXEE | ADATIRERRE t BIRRE N OHE0N X, (1+|3i)/(1+ Ry) (ZHE—15(2014 &
2016)). Ci AR HIEDSER i A D TR S KB . by R 58 1 AN T 3 AR SR P e (L 6 2 [
RO EERR H1, o H A T AR AR B KU i MU R, bR — IR i3 B B AT R X IR R %A
RO TS i A SRR LB P e

3. 8K~ mil Om S aa =M

o [ A 5 K ol D D AR R A T ORI, CAE R 160 2 ANE SANMLIX . i T HH AR
WZ, M HEARZ W HH DA, REEB AR E ISR A S, AMOHERELR, fa R
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S5 BB EE L 22 RS o WA 2017 4P [ A6 K5 S 72 2 TR FEL 0 ) TR, A SR 1
T AR 7 A B AA. £E. HE. hEwEE. £E. R CSUBER” . FEL,
R 7 AT . WRTSCHTE, HRTA  O AT AL AR, B A p e T
TTBASEBILR M 17 85 B S . LB M 80 K%, Rt 2 SEER G T8
R R, B, FEEIEAHTA =B

TR SRR AT LA SR 2 S, Rl T % 2003 %8 2017 4EHREACIK ], PRSPEIX—INER, AR
K= AE T AT G FIROAE R K SRS 2 T 5 S . S8 T Bk O i i
504 £ (Efficient Mix) B B TR /5 TR AT, RIS 7 MRt O BEE L BRGYBURT R IR 4.
BRI O FIRNE, T LIRS E I T PORbRE: 36— BOE 2R, B L RRA A oA
100%: . HEEARFE TS0 EATLRE R ROEIE. Joh, %EERE. ML RER 3 1
FO T3 S L R e, K3 3 AN 0L B AT R AR X 0 4 L 0 15 i (RN, 8 FU LA 4
AT AR R S 0, 53RO REA X 1 BB G A0 1 15, 534h, s [l 2 o
RTEREARIX ) b L I Kok, RIS T B U CI K AR, 4hh 3 A
W KK 2 WIRISE 3 14N ML AT— I 19%. 2061 3%. HE, 9 T Aok = Mtk 11 G Az 1106 i 4
DR EA B, [RIR % R TR S G AU SR, E AR R AR E R A 5 R
K= 2 B B RN 5 10%, A 5 1% M5 B RS 5 5%

1 BRI, _E RGBS BRI LR ok =02 I TUSIH 138 K2 B 1900 R KN, K7
17 3 195 3 i S (Efficient Frontier). 5221 028 e 245 SUIE3 W12, 0 A0 1 BR300
KRR, R RIS Rt 2. 800 T b A A RO 40 s U K T TR
W DM, I LIRS S 2R [ 5 T AL 2 (L 75 1), 00 B 5 U0t 13 A AR
DR, FER MO BAAT, R 7 A BRI OB T IOP O K, ERE O
0 K 077 25 DA% 5 F A T 0 FE LK 2 WL 7 2.

23%
22% — gl B
21%
20% 2
19% 1

18%

KR

1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8
HETHRK

Figure 1. The efficient frontier of the export markets of China’s fresh aquatic product (the upper limit of share is unlimited,
and the expected increase range of export growth rate is 1%)

B 1 hE%EK~RE OTHRN AR F (B H_ERTRE, FHAL QIBKRIEMER 1%)

fER 1, R - ACE MBI M KR AT, HA SH . shEMHEEBHLEZ
DIBH B EIR AT, M E L FEA A AR E 5K 3 iy AR B S 147 A AR T
Yo MRAEXN BT P LSS, B EIR 4 DTV, EREEMFERENA IS A T R
AR A, 2, ERREIT RARAILE L. FL b, £ afET 2%M 3% 1P i
T CRPIA T RE RSP 1), A RS 8. XK, 0 #1737 B 4 L BR B I PR i A
] RERS B BLSE O it D i 454
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Table 1. The efficient mixes of the export markets of Chinese fresh aquatic products (the upper limit of share is unlimited,
and the expected increase range of export growth rate is 1%)

= 1 PEEEKTREOTHNERES (BHLRTIRE, FEEKERENEMNER 1%)

A a ay as as

F U H D85 2% 19 20 21 22
A IR 1.864 2.007 2.224 2.658
H A (B —H0)% 8.0 4.8 2.5 0
H A )% 25 25 11 0
HA = 1)% 0 0 0 0
FHCGE— )% 0 0 0 0
E (G )% 0 14 0 0
5 [E (35 = 301)/% 0 0 0 0
B (5 — )% 0 0 0 0
4 ] (5 - 0)/% 0 0 0.05 0
5 (G5 = 10)/% 0 0 0 0
BB — )% 0 0 0 0
Fs (5 )% 0 0 0 0
FUECE =1)/% 0 0 0 0
ZE (% 20.5 24.2 26.1 30.8
Z& E (5 = )% 22.1 29.2 31.1 35.8
Z [ (28 = 1)/% 25.4 28.1 36.1 40.8
FERTECE—H)/% 6.9 9.8 15.0 221
FERTECE /% 72 14.8 20.0 271
FEHECEE=)% 11.1 19.8 25.0 32.1
FoAth [ 5K (G — $)1% 64.6 61.2 56.4 44.8
FoAh [ 5% (58— $)1% 68.2 52.1 47.7 36.0
FoALE K (58 =11)/% 63.4 52.1 38.9 27.1

K 2 SR, A B RRAE 1 PRI AR =122 (R FU00 H R DL 196 AR ISR, 74 st T
[ERZ 10 EEEs e ﬁ B AER T PIANMRYER S, IR R 2 RPN T A G . XA R
& Ay RCE TS K30y 15%. G T XKy 2.082) 1 Ay si (5 — TS K F Ty 16%. HE T
ﬂ@ﬁzwnoEL%Aﬁﬂm%ﬁé¢,“ﬁ@l*”%m%ﬁﬁmﬁ,EHE?%%&&D%&%
RGN E I IIE KR, BHN PR R 2 5P 5 2 BN ILER 3). 5% AT E £ R R =1
MDA B N %, JEL A T HP 20 R i /N T A & iz M BUIRIE R . AR g K
RERWARDN, ER BT HE SRR 2800 B S B A NI =y 28 e, A B b
W LB . RER R — EAZ HON AR, JEAE T HAF 5 D KR BOR BAE R AL T 45
FE PR R A TR S BN o
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Figure 2. The efficient frontier of the export markets of China’s fresh aquatic product (the upper limit of share is limited,
and the expected increase range of export growth rate is 1%)

B 2. hESEK~mE OTHRNERLF (B H _ERARE, FHALOBKEREIEMER 1%)

Table 2. The efficient mixes of the export markets of Chinese fresh aquatic products (the upper limit of share is limited, and
the expected increase range of export growth rate is 1%)

% 2. PEEEKREOTHNERAS (D LIRGIRE], FHHEKRAIBMER 1%)

A E S A A
WU D3 K 2% 15 16 R EU%
HE TR 2.082 2.087

HAGEE—M)% 30.0 23.7 38.1

H A = 11)/% 23.8 16.3 38.1
HACEE =11)/% 17.2 8.3 38.1
EE(EE— )% 0 0 20
EE(E )% 0 0 20
S (B = H)% 0 0 20
W E (3 — )% 0 0 22.0
BHE (R )% 0 0 22.0
HHE (S =H)/% 0 0 22.0
HHECEE— )% 0 0 12.7
FHECE )% 0 22 12.7
HHCE =% 0 7.2 12.7
ZRE (28— W)/% 11.2 11.2 11.2
ZR[E (55— W)/% 11.2 11.2 11.2
REEE=)% 11.2 11.2 11.2
R ECE—H)/% 6.0 6.6 6.7
FEH T ()% 6.7 6.4 6.7
R =)/% 6.6 6.7 6.7
HoA {5 GE— W)/% 52.8 58.6 66.7
HoAh B 2R (R —H)/% 58.4 63.9 66.7
oAt B KGR = 1)/% 65.0 66.7 66.7
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Table 3. The variance and covariance among annual export growth rates of China’s fresh aquatic products in seven markets

3. PEEEKSTRE T I HIRFEL OEKRNGENNSGE

H EH L it Z&IH R FoA [E
H 0.012
EgE| 0.003 0.035
hE 0.009 0.008 0.018
ik 0.014 0.015 0.006 0.070
ENE 0.017 -0.016 0.012 0.046 0.195
R -0.003 0.062 -0.012 0.075 -0.036 0.324
FHoAhE K 0.005 0.024 0.012 0.012 -0.015 0.030 0.035

TEGAE BRAG PR HL AR SR = 12 IR T 138 K e 1 3 IAEL R 2%k %K, #8 A — AN &k (I
% 4 R 5), RN B AGE—WITIE KRN 14%. AT XN 2.163)F1 C (5 — WITHE K &
N 12%. AR 2.478). TEXHANHRMIHAEF, EEMESEEA TR0 GES8E L EN
%, BEREDEONE . REFMIERERADT O OEEE & — B0 LR, 5683 204
IR, MHAS “HAEZR” Z TR0 R A R T AR

Table 4. The efficient mixes of the export markets of Chinese fresh aquatic products (the upper limit of share is limited, and
the expected increase range of export growth rate is 2%)
=4 PEESEKEREOTANBEYES (BELIREIRE], FEAGKEREMER 2%)

HRALE R B
H— AT OB /% 14 IR E%

AT R 2.163
HAGEE— )% 28.3 38.1
H A (B = )% 18.3 38.1
H A = H)1% 8.3 38.1
5 = ()% 0 20.0
S (55— H)/% 0 20.0
S5 [H (35 = 31)/% 0 20.0
i I (55— 10)/1% 8.2 22.0
5 [ (55 — )% 47 22.0
BRI (28 = )% 0 22.0
FUCE— )% 0 12.7
FHECE )% 2.2 12.7
FUECE =H)% 7.2 12.7
ZRE (G — )% 11.2 11.2
R (B )% 11.2 11.2
Z= E (58 = 10)/% 11.2 11.2

FERE (R — )% 5.1 6.7
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Continued
FEREE % 6.4
FHREEE=)% 6.7
HohE R (GE— )% 472
FoA B 22 (55— 30)1% 57.2
HABFE R GE=H)/% 66.7

6.7

6.7
66.7
66.7
66.7

Table 5. The efficient mixes of the export markets of China’s fresh aquatic products (the upper limit of share is limited, and

the expected increase range of export growth rate is 3%)

5. PESEEK~REOTHNENES (BT LIRERE, FEEKERENIEMNER 3%)

A REEA A C
AT H DK% 12 L IRARE%

HAETTH AR 2478
H A (B —H)% 28.3 38.1
H 4 (5 = HH)1% 18.3 38.1
HAGEE=M)% 8.3 38.1
FHECEE— )% 10.0 20.0
I G )% 5.0 20.0
S E B =11)/% 0 20.0
i E )% 10.0 220
BRIE (5 )% 5.0 22.0
HECGE=00)% 0 22.0
FHECGE—E)/% 0.6 12.7
B 3% 3.0 12.7
HHECE=1)% 7.2 12.7
ZECGE— )% 4.4 11.2
ZR1E (5 )% 9.4 11.2
7R (5B = #)% 11.2 11.2
FERECEE—I% 0 6.7
FEHER (B )% 2.6 6.7
R CEE =% 6.7 6.7
Hofth % (B — 109)/% 46.7 66.7
FoAh [ 5 (55— $0)1% 56.7 66.7
Hots I 5% (55 = 399)1% 66.7 66.7

LR LURCA A L BRBR A 0 J LA SR DO, 7T DA B FESYT 8 4 5 18 o i PR AN ) 150 X K8 2 T 37 )
HARD AU 42 T B AR, 320, RR LR Uig 5 P L At AT LR 2 )5, WA 2 4 AT
MBS S e DR il B EL PR B T2 D IR 56 AN o [ g s HL o REOKE JRE 8 v xd 28 [R AN
PR DA = B 5 U A B T B ) E o0 BUPE A R %, LY. Ngp
P A B A3 800, 5 O [ P A 7 3 32800 184 oo FLAl Pl 2 F) s 1 3 0
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4. EXRBERBUEREIN

MAEZR G KU B A1 B2, A7 Mk 8 10 T s 8 A3 8l 2K T B SR T2 Mt ik o s 1
W “ Al o Bk, HOEEE SR LR T AT R RVENE, 7 ZBUN RO Z KT HidE
fti. L b, B LA 90 FALSREEE—A> “ TR ot i 2 oL s i iR s, N
FRBUR T BT et T R MBOR &M, 3P, HERESH O miadA e “ —P /a7
R AT S8 AN TE H - 1 480 B O H T 3 (B XRHZ R T 3 i i AR B, 1B 0 sl A B BLSE L),
WA E - X 2R, ASCR RS DA S8 ROV Z B . FIZARURT 2002 2
2017 SEH [ A S K it 57 G B, T DA I R AR S A R B HE T 4 5 ) S A ORI R A

MRAEFTSCRIPASE RnT LUR I, o B AR ™ 7 AN T B SR 00 B AE S L SE R RFAE . AR
REERFEMIZESE, X 7 e DAt — P a o AN SRR, BARR R A7 BRI BT AT X A AR
W ARWIE, [A— SRR T I T BLSE AR SR ABL A B3R TR 25 51 3 L Ak i 3 L OB 5 17

B, BHAR WA R B OHAROLAR T, HEUna— BT ERG#ECE ZE 5N
& (FR) IR BT 0 R R SCBE K 8001 BR O I S dee e 0 B0 1 58 1.5 %, DRI, 33y
D BERE VR BIRE, BISEIH D at. RAERTSCTHE SR, RS SR TS 3 A,
HIZRE . SRR A E K. 2D, Oy 7S g S o Db XX R W R W, S ZREUR AT A
KR b B A5 A RS B RALS R SROEE T O ORKE, LR S RBURN ST I H U
L,

Hx, BRI IR AR B CIE KRR AR T, B A BT B B D A % 1T
Yo MRARHTSCROTFRLER, B AR AG™ it IR Y R T3 A P, B S NS [ . 8 B A T 3 A BOR R
BT S BRI . B RBUR AT DR — L8 750 FEROR A BR A A i, B An SR A L 1 PR AT IR ]
B R T B IR DR R B, X R SR I A K T BLBR 1

R, A BRRBER I 5875 A F HU I O BRI 2T, Rt B A A 2] R A N
T, BRSO REARLL, BT IR M NAZSE N B> %R T I . AR
RISCHITF AR, 2 a 51 1%, HAKMEEIZ D TR, 2 a 5T 2% 3%, 120/ H A0 3
IR, A R AT . BEXT ST ) AR BUR G ] LS B PR, AR
2B PO 1 G R A AR AT AN Ao

e PSS FEARIE T 32 P8 A2 AN [R) FIUBT H BRI  dme It 4 K0 AR A 7 1 B T RS
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