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Tomato wholesale prices and tomato retail prices (yuan/0. 5kg)
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Tomato wholesale prices in five provinces and cities and tomato retailprices in Beijing
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Table 1 Descriptive statistics of tomato wholesale prices in five provinces and cities
and Beijing tomato retail prices
Variables Obs Mean Std. Dev. Min Max Skew. Kurt.
ALt LA e 464 2.04 0.585 1.1 3.675 0.438 2.202
Beijing
S S SHE L 2
%iﬁ.m.ﬁt&m 464 2.426 0. 801 1.125 4.3 0.37 1.915
Tianjin
WL e A e 464 1.897 0.768 0.725 3.5 0.337 1.785
Hebei
s s
AL i 240 464 2.302 0. 696 1.238 4.125 0.508 2.457
Liaoning
LS it A 464 2.023 0.738 0.8 3.625 0.537 2.183
Shandong
. .
A A A A 464 3.979 1.097 2.46 6.39 0.448 1.865

Beijing Supermarket
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Table 2 Stationarity Test of Tomato Wholesale Price Series

At A4 R ADF &t it PH 45 At A4 R ADF it PE 45k
Variable ADF statistics P - value Conclusion Variable ADF statistics P - value Conclusion
fqbj -2.274 0.1805 NS Afqbj -21.357 0.0000 Ffa
fqtj -1.645 0.4599 AR Afqtj -21.796 0. 0000 Ffa
fghb -1.278 0.6391 N Afqhb -23.353 0. 0000 R
fqln —1.669 0.4473 AR Afqln -21.796 0.0000 TFa
fgshd -1.003 0.7523 RFFa Afqln -19.263 0. 0000 FFa

bjchshf -0.173 0.9416 AFEER Abjchshf -19.263 0.0000 T

I AFRIRIEF I — B 2253

Note: A represents the first order difference of the original sequence
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Table 3 Cointegration Test of Tomato Wholesale Price

sk ) MG Trace statistic I RFFE(AS T & Max statistic
i’d_ﬂ,l‘Z Cointegration rank #%{E{E % 5% Il A Y R AT
Region Eigenvalue FLIT A ol T ¢ lm
HO Statistic 5% critical value Statistic 5% critical value
b5t - Kokt r=0 — 35.061 15.41 31.887 14.07
Beijng - Tianjin r<l 0.067 3.175* 3.76 3.175 3.76
JbEr -t r=0 — 32.268 15.41 31.130 14.07
Beijing — Hebei r<l 0.065 1.137* 3.76 1.137 3.76
5 - T r=0 — 30.336 15.41 28.049 14.07
Beijing — Liaoning r<li 0.059 2.287* 3.76 2.287 3.76
Jb5t - L% r=0 — 32.187 15.41 30.843 14.07
Beijing — Shandong r<l1 0.065 1.344 * 3.76 1.344 3.76
Fept — At r=0 — 33.99 15.41 32.692 14.07
Tianjn — Hebei r<li 0.068 1.2954* 3.76 1.295 3.76
REE -7 r=0 — 4.331" 15.41 12.497 14.07
Tianjn - Liaoning r<l 0.027 1.833 3.76 1.833 3.76
Tt — 1% r=0 — 29.637 15.41 28.445 14.07
Tianjn — Shandong r<l 0.060 1.193* 3.76 1.193 3.76
T - L r=0 — 17.872 15.41 16. 895 14.07
Liaoning — Hebei r<l 0.036 0.977* 3.76 0.977 3.76
EIARIIES r=0 — 12.384 " 15.41 11.402 14.07
Hebei — Shandong r<l 0.024 0.982 3.76 0.982 3.76
T - r=0 — 14.276 * 15.41 13.050 14.07
Liaoning — Shandong r<l 0.028 1.226 3.76 1.226 3.76
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Table 4 Regression Results of Error Correction
Model for Tomato Wholesale Price
R 2SR AL

WX A HLX B CU}L%’;& Error adjustment coefficient
RegionA  RegionB ointegration - .
coefficient HX A X B
RegionA RegionB
Jbm N 0.791*** -0.044"** 0.062" "~
Beijing  Tianjin (0.090) (0.017) (0.016)
et WAL 0.623***  -0.095***  0.020
Beijing ~ Hebei  (0.059) (0.020) (0.022)
Jest I 09057 -0.060° % 0.042% % *
Beijing  Liaoning  (0.105) (0.017) (0.015)
dtat AR 0.693*** -0.088""" 0.018
Beijing Shandong  (0.074) (0.021) (0.015)
Kt Ak 0.769* 7% -0.074* ¢ 0.019
Tianjin Hebei (0.072) (0.016) (0.019)
Reg WiFR 092277 -0.077° 7 0.024
Tianjin Shandong  (0.077) (0.017) (0.023)
I WL 0.6527 % -0.0447 7% 0.024
Liaoning ~ Hebei (0.101) (0.013) (0.017)

L 7 T T RRERTE 1% 5% \10% EAR KT &
25 2. WS RO RS RS THE A bR i 22

Note: 1. *, ", and **" are significant at the levels of
10% , 5% , and 1% , respectively; 2. The figures in brackets are the
standard deviations of the estimated values of the coefficients
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Fig.2 Granger causality test results of

tomato wholesale prices
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Table 5 Cointegration Test of Tomato Wholesale Prices and Retail Prices
i . iﬁ%ﬁ . i é iﬂ_Té}:H“% Trace statistic %ﬁ#\ﬁiﬁé}iﬁ*ﬁ Max statistic
Region Eigenvalue Giiti 5% Il FHH g 5% Il FHE
HO Statistic 5% critical value Statistic 5% critical value
o — r=0 — 37.088 15.41 36.354 14.07
Tianjin = Beijing r<I 0.076 0.734* 3.76 0.734 3.76
S — A r=0 — 36. 195 15.41 35.457 14.07
Hebei — Beijing r<i 0.074 0.738 * 3.76 0.738 3.76
T e r=0 — 13.690 15.41 13.221 14.07
Liaoning — Beijing r<l 0.028 0.469 3.76 0.469 3.76
W% - e r=0 — 25.680 15.41 24.729 14.07
Shandong — Beijing r<l 0.052 0.950 * 3.76 0.950 3.76
2.2.2 FHaMAFREMEEFX AR xo6 EMMEMEEMBREBERBELER
W X A CFEIL T T FE R EN Table 6 Results of error correction model for
&, HIX B A3 R T b A LR 1A tomato wholesale prices and retail prices
A . JEHTTT RN B U ks 7 R AR ‘ BRI
IR B FIR R R 2 A e L L B oo
PR E ETOR DL, I A e g Regand
a2z 2 ohl i R IE WAL T i T B s FH O 1469°°¢  —0.037°°* 0.061%**
K LA R 3. 7% [ B2 1] K B MR 25 R A OE Beifing ~ Tianjin  (0.076)  (0.009)  (0.016)
BV 5 K A A K ST S i 2 27. 0 5 i R T dbsr AL 15477 —0.038% 7% 0.010
BAMA MG DGR 6 1% i Ktk o e (G0 0
BEIE MBS KB PR 16.4 o JE G e (0152 (h006)  (0.007)
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Table 7 Granger Causality Test of Vertical Transmission of Tomato Price
JE sz chi2 nf P g5t
Null hypothesis chi2 Df P —value conclusion
AT FEANAE A TS R HAR A AR B 22 2R A i 5 A
The retail price in Beijing is not the Granger reasonof the wholesale price in Tianjin 8.253 4 0.083 T Y
KBNS A SEAL T A% (4% 22 L K] .
7 Q t] L
The wholesale price in Tianjin is not the Granger reasonof the retail price in Beijing 8.530 4 0.073 R
ST G5 b S AL B K 2 R isis s oy | EEEER
The retail price in Beijing is not the Granger reasonof the wholesale price in hebei ’ ’ Accept
TAEHE BN A AL B A% (4% 22 i A .
= v Q A1 JL
The wholesale price in hebei is not the Granger reasonof the retail price in Beijing 18.499 > 0.002 e
AT F NS A TRAL THUA AR B 22 2R A 2 R
o N . L 9.980 7 0.190
The retail price in Beijing is not the Granger reasonof the wholesale price in Liaoning Accept
T N R ke 22
AT M AR R R AN 13. 665 7 0.057 TV
The wholesale price in Liaoning is not the Granger reasonof the retail price in Beijing
T B b LA B 9K 2 AR caes 1 oag TR
The retail price in Beijing is not the Granger reasonof the wholesale price in Shandong ’ ’ Accept
IRt & Bt B IR R N
LIRHE RS AL 5055 B R s 22 AR 0014 T 000  IRERY

The wholesale price in Shandong is not the Granger reasonof the retail price in Beijing
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Research on Horizontal Integration and Vertical Integration

of Tomato Market of Five Provinces and Cities in the Bohai Sea Rim
YU Liyan"?, DING Jianguo’ ,MU Yueying’ ,SHI Chenyu'

(1. College of Economics and Management, Tianjin University of Science and Technology, Tianjin
300222, China; 2. Institute of Agricultural Economics and Scientific Technical Information, Xinjiang Academy
of Agricultural Sciences, Urumgqi 830091, China; 3. College of Economics and Management, China Agricultur-
al University, Beijing 100083, China)

Abstract ; [ Objective] Through the research on the horizontal and vertical integration of tomato markets
in the five provinces and cities, this paper aims to reflect the efficiency of tomato price transmission between
regions and provides a reference for the integration of tomato markets across regions. [ Methods] Using the
wholesale price and retail price of tomato from January 1, 2018 to April 15, 2019 in five provinces and cities
in the Bohai Rim region, and using co — integration test, error correction model and Granger causality test,
this paper studied the horizontal integration and vertical integration of the tomato market in five provinces and
cities in the Bohai Rim region. [ Results] Except the combination of Tianjin — Liaoning, Hebei — Shandong,
Liaoning — Shandong, there is no co — integration relationship between the tomato wholesale price combina-
tions, and the pair of tomato wholesale price combinations between other provinces or cities had a certain co —
integration relationship; In a combination with a co — integration relationship, when tomato wholesale prices
were impacted and deviated from the long — term equilibrium state, the error correction mechanism between
horizontal markets could eliminate this price deviation in the main sales area. It took 10.5 days to 16.7 for
Beijing to eliminate this deviation. And, it took 13.0 days to 13.5 days for Tianjin to eliminate this deviation
level ; except Liaoning Province, this correction mechanism was not significant in other major producing areas.
There was a co — integration relationship between the retail price of tomato in Beijing and the wholesale price of
tomatoes in Tianjin, Hebei, and Shandong. When the retail price of tomato in Beijing was impacted and devi-
ated from the long — term equilibrium, the error correction mechanism between vertical markets could eliminate
the price deviation. It took about from 26.3 days to 40 days for Beijing to eliminate the deviation of tomato re-
tail prices. Except Tianjin, this correction mechanism was not significant in the other two provinces. [ Con-
clusion] The wholesale price of tomato is smooth, so the overall balance and linkage of tomato prices can be
achieved and the horizontal integration of the tomato market is relatively high. In the process of tomato whole-
sale price and retail price transmission, wholesale prices are dominant in price transmission. To sum up, the
vertical integration of the tomato market in the five provinces and cities is relatively high.

Key words :tomato ; horizontal integration of market; vertical integration of market; co — integration anal-

ysis; error correction model
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