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Abstract—As the largest importing country of soybean in the
world, China's import allocation may be affected by
seasonal export ability of soybean of imports-sources. Based
on exporters’ decision-making behavior, this paper analyzed
the impact of seasonality on a country's import allocation
theoretically and empirically, using monthly data of China
and three major soybean exporters from the year 2010 to
2013. Empirical results show that seasonality is an
important determinant of import allocation, one country's
market share in China’s soybean importation is significantly
higher in harvest seasons than in non-harvest seasons.
Changes on soybean import allocation are the result of
dynamic development of soybean’s comparative advantage
of export countries. Adapting to this, China can make full
use of seasonal complementarities and comparative
advantages in both hemispheres, integrate world resources
effectively and achieve stable domestic supply of food and
long-term food security.

Index Terms—seasonality, import allocation, soybean

I.  INTRODUCTION

Over the past decade, China's importation of major
agricultural products such as grain, cotton, and oil has
surged tremendously. Soybean is China's earliest opening
and deepest opening product, its imports increased by
210.5 times from 299.7 thousand tons in 1995 to 63406.9
thousand tons in 2013. The dependence on foreign
imports of China's soybean sector has risen to more than
80 percent, far exceeding that of corn, wheat and rice.
The massive importation has increased China's supply
ability to meet its domestic needs effectively and directly
[1]. But it should be noted that the importation also make
China's food security easier to be influenced by
international market risks, particularly the risk of import
sustainability as well as political sensitive issues, which
are highly related to the issue of import allocation. As
shown in Fig. 1, in recent twenty years, China's soybean
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import allocation has changed a lot. Prior to 1997, 70% of
China's soybean import depended on the United States.
However, by 2012, the proportion dropped sharply to
below 45%, while market share of Brazil and Argentina
increased to 40% and 10% respectively.
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Figure 1. China's soybean import allocation (1995-2012).
Data Source: China Customs Department

Import allocation often be made based on price, quality
service, stability, political relations and other factors,
among which, price is usually the main factor [2]. H-O
theory suggests that price difference is the source of
international trade. According to that, import allocation
may depend primarily on price difference across imports-
sources. However, as shown in Fig. 2, China’s soybean
import prices from all sources are highly consolidated.
This may be the results of two aspects: firstly, since
Brazil and Argentina introduced and cultivated
genetically modified soybean developed by the United
States since 80's in 20 centuries, soybean from Brazil,
Argentina and the United States have become
homogeneous [3]. Secondly, with the development of
soybean futures market, soybean exporters of the three
countries price their soybean mainly according to
soybean futures market [4]. The convergence in quality
and fast transmission in futures market price information
narrow price gaps among countries [3], [5]. As a result,
the prices of soybean imported from Brazil, Argentina



Journal of Advanced Management Science Vol. 4, No. 5, September 2016

and the United States do not show a significant difference.  allocation is much the same as that of soybean exports
In this case, it's hard for China to allocate its imports-  from major exporting countries. As shown in Fig. 4,
sources on the basis of price. Among the three major exporting countries, the United
States mainly export soybean from October to April the
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Figure 2. China's soybean monthly import prices (2001-2012) 0

Data Source: China Customs Department
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So, why China changes its soybean import allocation

i . Figure 4. Average monthly exports of soybean for USA and South
even soybean from the three sources is relatively 9 g y o Y

America (2010-2012)

homogeneous and import prices from the three sources Data Source: UN comtrade
are nearly equal to each other? Taking into the fact that
China is the world's largest importer of soybean, China’s As is known, the United States is in the northern

import allocation may be determined more by seasonal ~ hemisphere, while the South American countries are in
supply ability of imports-sources related with production  the southern hemisphere. Production season of soybean
seasonality than by export prices “.This article focuses on ~ of the two hemispheres are different. So, in order to
the theoretical analysis and empirical test on the impact ~ €xport soybean during the soybean off-season, exporters
of seasonality on China’s food import allocation from the ~ need to bear inventory carrying costs, leading to a higher
perspective of export supply constraints, using monthly ~ total export cost than cost of soybean exported from the
data of China and its three major soybean imports-  other hemisphere where is in season. Therefore, there is
sources from the year 2010 to 2013.This will provide difference in two regions’ exports cost at the same time.
reference for China to make food import allocation Under the stiff competitiveness in international soybean

strategy as well as its long-term food supply strategy. market, soybean prices of two regions are almost equal to
each other, so their soybean export profits must be

Il.  SEASONAL DIFFERENCES IN CHINA'S SOYBEAN unequal, given the same production cost. In pursuit of
IMPORT ALLOCATION profit maximization, exporters will adjust its export

volume according to production season, and importing

country will change its import allocation accordingly.
Specifically, the United States begins to harvest
soybean from September, and after prolonged storage
time, inventory holding costs keep rising and export
profits declines. So in order to maximize profits, the
United States gradually reduces soybean’s exports
amount. As a result, the United States mainly export
soybeans from October to next April. Similarly, the South
American countries (Brazil and Argentina) begin to
0 pecdbspesdbcsdasaasdisodisealissclioaciiesdd harvest soybeans from April, and the country mainly

1 2 3 4 5 6 7 8% 9 10 11 12 exports soybeans from May to September.
Time (Month) To minimize imported soybean costs, China changes
Figure 3. Monthly import allocation for China's soybean (2001 — 2012)  itS imports-sources according to seasonal changes on
Data Source: China Customs Department export volume of the two regions accordingly, even when
export prices of the United States, Brazil, and Argentina
China's major imports-sources of soybean are the  have little difference. The correlation coefficients of the
United States, Brazil and Argentina. There is a lot  monthly share of USA, Brazil and Argentina in China's
difference in the time for China to import soybean from soybean import market and the monthly soybean export
the three countries. As shown in Fig. 3, China mainly  volume of the three countries from January 2010 to
imports soybean from the United States in the months of  December 2012 were 0.52, 0.75 and 0.40 respectively,
October to April the following year, and imports from  much higher than that of the share of USA, Brazil and
Brazil and Argentina in the months of May to September  Argentina in China's soybean import market and export
annually. Seasonal trend of China's soybean import  prices of soybean imported from the three countries.
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I1l. THEORETICAL FRAMEWORK

Based on the comparative advantage theory, a country
will produce and export goods with competitive
advantage. If the comparative advantage theory is
expanded to many countries, then from the importing
country's perspective, the importing country would
import products from the country with the greatest
comparative advantage. Import allocation depends on
difference on comparative advantage among imports-
sources, which generally performance as price difference
among imports-sources.

However, in a highly open international market, price
among all imports-sources are highly consistent, so how
does importing country allocate its imports-sources under
this condition? For food products, the import allocation
may have correlation with the seasonal supply constraints
of imports-sources caused by production seasonality. In
free trade equilibrium, export prices of imports-sources at
any season are highly consistent, but export costs are
different because of seasonal production. So a country's
food production is bound to affect its export in different
seasons, and make seasonal changes on import allocation
of importing country.

According to production theory, with the established
cost, the output depends on factor price and production
technology. This theory is mainly applicable to industrial
products. As to agricultural products, besides factor price
and production technology, the output of which also
depends on seasons. It is hard to produce the same
amount of product in non-production season as in
production season given the same average cost of
production with the same factor price and technology.

As shown in Fig. 5, assuming that both of production
cost for a country to produce agriculture products in
production season and in non-production season are PC®.
The inventory holding costs during production season and
non-production season are 1Cs and ICns (inventory time
of agriculture products in non-production season is longer
than in production season, as so when the production cost
in two-season are equal, ICns>ICs), the corresponding
total cost and marginal cost are TCs, TCns (TCns>TCs)
and MCs, MCns(MCns>MCs). Further assume that the
world market price is Pw, then the export volume of
agriculture products in production season and non-
production season are Qs and Qns in market equilibrium,
where Pw=MCs and Pw=MCns. It is clear that MCns
must be larger than MCs given the same yield, so in order
to achieve maximum profit, the export volume in non-
production season must be less than that in production
season, i.e. Qns<Qs. Further assume that, country A
export a constant amount Qc of its agricultural products
to country B both in production season and in non-
production season, and country B import M in all seasons,
then market share of country A in the import market of
country B in production season and in non-production
season can be classified as (Qs-Qc)/M and (Qns-Qc)/M.
Obviously, (Qs-Qc)/M>(Qns-Qc)/M. In other words,
import allocation of country B changes with agricultural
production season of country A.
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Figure 5. Production season and import allocation

IV. EMPIRICAL ANALYSIS

A. Methodology

Almost Ideal Demand System (AIDS) has been used
extensively in applied demand for food and for imports
analysis [6]-[10]. AIDS model is used at a given price
system and a utility level, derived from the proceeds of
achieving given utility level with minimum expenditure
[11]. Applying AIDS model to import allocation analysis
implies an assumption that there is significant price
difference between imports-sources. However, as
described above, in a highly open economy market,
prices of all imports-sources are almost equal to each
other. The import allocation of soybean may be largely
affected by production season constraints of exporting
country. The issue of supply constraints imposed by
exporting country on China's soybean import allocation
will be discussed further.

Exporters’ decision can be summarized to the issue of
allocate current export volume and future export volume
to maximize its expected export profit at a given product
quantity. The following model is formulated to show a
representative exporter id in country i with its product

id
amount? . Assuming that the current price is Po  the

e
expected future price is Pe and the unit production costs
. pcid i Lid
and inventory holding costs” are and . Then the
expected maximum export profit can be expressed as:

Maxir, = 7(d5') + B(Q") = Pty + A(P; —ic*)q” — pe'yg’
5 g g -y 0
where g =current export volume; g =future export

volume; p =fixed preference factor, also known as
subjective discount or time preference factor.
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According to (1), we can get country i’s maximum
expected export profit:

Maxzr, = o0 + B(p¢ —ic')(y' —dp) — pc'y'
S-lgy+qi =y 2

Assuming that exporters set their expected future price
based on future price. The holding cost pricing principles
implies that future price is equal to the sum of spot price
( p, ), financing costs (r, the risk-free interest rate

revenue), warehousing costs (w;, including storage costs,
anti-corrosion costs, insurance costs, loss costs) and
convenience yield(sle,, profit due to hold inventory of the
product): p¢ = p, (r, +w, +sle,), where r;, w; and sle, are
functions of inventory time (t): rt=r*t, wt=w*t, sle=sle*t
[12]. Of these, sle is a function of inventory level (1) [13]
which depends on the number of products possessed by
all countries and the number of products exported
n
currently, gla— =aY (y -oh)-
i=1
As with agricultural products, inventory time (t) is
mainly decided by production season (season):
t=f (season). In production season, the average
inventory time is short, while in non-production season,
average inventory time is long. Assuming that inventory
holding costs only include financing costs and
warehousing costs:

ici = Co(rti +Wti) = po(rti +Wti) = po(riti +Witi)
Then (2) can be further written as:
max 7, = Pty + cf(season’) py (D y' =" 4o)(¥o — o) — PC' Yo

i=1 i=1
®)
Assuming that the market is an oligopoly market,
where each exporting country decide their exports
amount (¢ ) according to their expectation of other

countries’ exports amount (gd), and the actual export

volume of all countries are equal to other exporting
countries’ expectation of their exports amount g =g .

n
So the world's actual total export volume is g =thi)'
i=1

Further assume that world price is
. . . . n, ., then (3) can be
Po(00) = Py (G + 2,05) =a~b(ap + X ag) =a~bY g @)
i=1
written as:
max 7; = (a—b2.qo)do @)

+af(season’)(a-b3 ap)(Xy X )y’ —a) - pe'ys

i=1

Assuming that n export countries are symmetric,
reaction function of every exporter to other exporting
countries has the same form, so the export level of every
exporting country is the same, ¢} =...=q;...=q], then (4)

can be written as:

©2016 Journal of Advanced Management Science

max 7, = (a—bngg)ds (5)
+aﬂf(59350ni)(a—bn%)(zn: y' —nge)(y' —dg)—pc'y'

i=1
At this point, the first order conditions of the export
profit-maximization problem can be simplified to:

X, = f(n, season',> y',y") ©)
i=1

If the exporting country is a big producing country,

then y(i) in function would be highly related to Zn:yi , SO
i=1
delete y' in Zn:yi and transform (6) into (7) to avoid
i=1

multi-collinearity problem:

n-1
Xp = f(n, season',> y',y'), j#i )

j=1

Further assume that country i export a constant amount
q. of its product to the importing country, the total import
amount of which is My, then the share of country i in the
importing country’s import market is:

i f(n, season’,> y’,y')—q,
i % —-9 _ i=
wp = ol v (C)
0 0

=g(n, season',> y',y' M), j =i

=1

Add the error correction term to the right of (8):

. A N H H g - .
W, = A+ fseason’ + 5,3y + By + B Mg+, j %1 (9)
j=1
Equation (9) suggests that one country's current share
in an import market depends on the number of imports-
sources (n), domestic production season (season), the
number of products possessed by all imports-sources

(y' Andzn:yi ) as well as the importing country's total
j=1
import amount(Mo).

In production season, export profit may be high
because the inventory time is short and inventory holding
costs is low, but on the other hand, export profit may also
be low due to large supply. So exporters may expand
export scale or reduce the scale in production season, its
share in importing country’s import market may be
increased or decreased in its production season. The
situation in non-production season is in the opposite,
export profits may be low due to increased inventory
holding cost, but may also be high due to the shrinking
supply. Therefore, it is hard to predict market share in
non-production season. From this, it can be seen that the
net effect of seasonality in a country's market share
depends on the relative role of inventory time to
inventory carrying costs and to convenience yield. But in
the highly open world market, it is difficult for exporting
country to increase export price even in non-production
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season, so convenience yield may be limited in non-
production season, and the net effect of inventory time on
a country's exports may be negative. Therefore, market
share of one import source may decline in non-production
season.

In order to identify that import price make little
difference to one country’s import allocation, AIDS
model is also used in China's soybean import allocation:

Wi = &y +Z7/ijt log Pt by IOg(Mt/F)t)+‘€i1 (10)
j=1

where W, denotes the share of imports-sources i in

China's soybean import market; it denotes the price of

soybean imported by China from country j (j = 1, ..,
N); m, represents total amount of soybean imported by

China; p represents Chinese soybean import price levels,
calculated by the amended Stone price index [14].

B. Data

Limited to monthly data, the data used in the analysis
were monthly data from 2010 to 2013 on market share,
possession, soybean production season of three major
soybean suppliers, the USA, Brazil and Argentina, as
well as the number of soybean imports-sources exporting
to China and China’s total import amount. Among these
variables, market share was the ratio of volumes of
soybean exported to China from the three imports-sources
to China’s total import amount. Monthly possession was
calculated by annual yield and monthly cumulative
harvesting rate. Season was represented by the reciprocal
of average inventory time, which was calculated by
production, consumption, inventory, imports and exports
of annual data, quarterly data or monthly data of China
and the three imports-sources, combined with inventory
time calculated from the start month of harvest assigned
with value 0, and the first month after harvest assigned
with value 1.

The data were collected from the United Nations
Commodity Trade Statistics Database (Comtrade UN)
United States Department of Agriculture Foreign
Agricultural Service (USDA-FSA ©, the Food and
Agriculture Policy Research Institute (FAPRI) ©, United
States Department of Agriculture Economics, Statistics,
and Market Information System®, as well as United
States Department Agriculture of weekly crop progress
report. The market share of China's major soybean
imports-sources, the United States, Brazil and Argentina,
are approximately 49.18%, 35.92% and 14.39%
respectively. The average inventory times of soybean in
the three imports-sources are 6.81 months, 6.07 months
and 4.93 month respectively. The average monthly
soybean yield of the three imports-sources is 7.37 million
tons, 4.82 million tons and 4.16 million tons respectively,
with their monthly average export volume of 3.24 million
tons, 2.57 million tons and 0.79 million tons; China's
monthly average soybean imports volume is 4.57 million
tons. The average number of countries that export
soybean to China is 5.51.

©2016 Journal of Advanced Management Science

V. RESULTS

A. The Impact of Import Prices on the Import Allocation

Factors affecting China’s import demand for soybean
would directly affect soybean export from US, Brazil and
Argentina to China, so random disturbance terms in three
soybean market share equations may be related to each
other, resulting in self-related problems among three
countries. Therefore, this paper adopted LM test, the
calculated 7 value of which was 27.84, suggesting the
rejection of independent conditions. So SUR regression
method was selected to estimate (10).

Table I shows that R2 in the three market share
equations are less than 40%, indicating that the AIDS
model do not fit into China's soybean import allocation
data. The majority of coefficients of prices for US
soybean, Brazilian soybean and Argentina soybean are
not significant, suggesting that the effect of soybean price
of imports-sources does not show significant impact on
China’s soybean demand. This was consistent with our
expectations. As international soybean market is highly
open, soybean export price for the three countries are
very similar to each other, and the effects of soybean
price on China's soybean import allocation are not
significant.

TABLE I.  ESTIMATED RESULTS OF AIDS MODEL

Wuys Whrazil Wargentina

China's soybean -1.649* -0.732 0.745**
imports expenditure (-0.97) (-0.87) (2.10)
USA soybean prices -8.358 4.158 3.281
(-5.877) (0.82) (1.53)

Brazilian soybean 13.008** -7.019 5.309**
prices (5.798) (-1.40) (2.51)
Argentina soybean 3.437 2.267 -1.154
prices (2.982) (0.88) (-1.06)

Constant -772.2 398.0 375.1%*
(-1.56) (0.93) (2.07)

R 0.24 0.10 0.37

LM test 27.84 (0.00) Test Results: self-related

Note: (1) «“* * * " " * “apd” * “indicates a 1 per cent, 5 per cent and 10
per cent of the level of significant. (2) The value after test in parentheses
is P value.

B. The Impact of Seasonal Factors on the Import
Allocation

As the same reason for AIDS model analyzed above,
we made LM test first to examine the self-related issues
that may exist among the three groups. The result rejected
the original assumptions of independence. Therefore, we
selected SUR method to estimate (9).

According to the results of Table I, the model fits data
well in an overall level. As expected, the coefficients of
the key variable (season) in the three market share
equations are positive and significant at 1% level, i.e.
production season have significant positive effect on the
share of three imports-sources in Chinese soybean import
market. As with other agricultural commodities, soybean
is large in volume, heavy in quality, but low in value, and
less resistant in storage, its unit value is far less than
industrial product in general making its inventory
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carrying cost and transportation costs very high relatively
to its unit value. So the savings in inventory cost due to
large supply was larger than profit space suppressed by
large supply in production season, while the increase in
inventory cost due to prolonged inventory time was larger
than the increase in convenience yield due to prolonged
inventory time in non-production season. The delay in
inventory time is harmful to soybean exports of China's
soybean imports-sources and their share in China's
soybean import market as a whole.

TABLE Il. ESTIMATED RESULTS OF PCSE METHOD
WUS W Brazil W Argentina
n -4.742%* 6.308*** 5.273*
(-2.63) (3.30) (2.42)
season 3.556*** 1.123*** 2.327***
(10.55) (5.28) (4.73)
Yusa 0.598 -0.843*** -0.537
1.73) (-2.64) (-1.63)
Y Brazil -0.800** 0.388* -0.521***
(-3.64) (2.19) (-3.56)
Y Argentina -0.172 -0.885* 0.164
(-0.84) (-1.82) (0.97)
M -3.845 4.277 0.530
(-1.14) (1.13) (0.17)
Constant 118.0%** -16.47 14.75
(9.40) (-1.12) (1.14)
R? 0.90 0.79 0.48
LM test 8.64(0.03) Test Results: self-related

Note: (1) «* * * " " * «“and” * “indicates a 1 per cent, 5 per cent and 10
per cent of the level of significant.(2) the value after test in parentheses
is p value.

At the same time, with the increasing number of
Imports-sources, the United States’ market share drops
significantly, while Brazil’s and Argentina’s market
shares are significantly improved. Emerging market such
as Brazil and Argentina increased competition in Chinese
soybean import market, weakening the market power of
the United States. In the three market share equations,
China's soybean imports has negative effect on the United
States market share, but has positive effect on market
share of Brazil and Argentina. In other words, market
share of the United States decreases with the increase in
China's soybean import demand, while Brazil and
Argentina benefit from the expansion of China's soybean
import demand. In fact, Market share of Brazil and
Argentina gradually increase with the increase of China's
soybean import demand, while the position of the United
States market drops at the same time. China's soybean
import depends more and more on Brazil and Argentina.

Additionally, in the three market share equations,
increase in production of one imports-sources would
improve the country’s market share and inhibit other
imports-sources” market share. More specifically, the
promoting effect of USA’s yield on its market share is the
largest among three countries, while the inhibitory effect
of Argentina’s yield on the market share of Brazil is
largest; the effect of Argentina’s yield on market share of
the United States is the smallest. So it can be judged that
there are substitution relationships between Brazil,
Argentina and the United States in China's soybean
import market, the substitution relationship between the
United States, Argentina and Brazil, as well as between
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Brazil and Argentina are relatively strong, while the
relationship between USA and Argentina are relatively
weak. The United States occupied an important position
in China's soybean import market, while Brazil's market
position is vulnerable; and the status of Argentina is not
very significant.

C. Robustness Test

To verify the robustness of empirical results on Table
I1, a single equation approach was used to (9). According
to the results of the Hausman test, amended Wald test,
Wooldridge test and Breusch-Pagan LM test, we chose
the PCSE method to estimate (9) to obtain a valid
estimation.

TABLE Ill. ESTIMATED RESULTS OF ROBUST TEST

Variable Coefficient Standard error Z statistics P value
n -0.872 1.205 -0.72 0.47
season 1771 *** 0.326 5.44 0.00
Yi 0.393 * * 0.169 2.33 0.02
2 -0.332* * % 0.119 -2.80 0.01
M -1.374 1.833 -0.75 0.45
Constant -56.45 * * * 9.833 5.74 0.00
Hausman Test 48.50 (0.00)
The amended Wald Test 1.94 (0.58)
Wooldridge Test 25.14 (0.04)
LM Test 8.64 (0.03)
Wald chi? 68.49 (0.00)
R? 0.42

Note: (1) «“* * * " " * “apnd” * “indicates a 1 per cent, 5 per cent and 10
per cent of the level of significant. (2) The value after test in parentheses
is P value.

Table 1l showed the estimated results of PCSE
method, the results were consistent in the size of
coefficients, factor symbols and significant with the
results in Table Il as a whole. In particular, the
production season has a significantly positive relationship
with a country's share in China's soybean import market.
The market share is significantly higher in production
season than in non-production season. Increase in the
number of imports-sources and China's total soybean
import volume would decrease the share of one country
in China’s soybean import market. At the same time, the
increase of production would increase the share of one
country in China’s soybean import market and suppress
other countries' market share. There are substitution
relationships between imports-sources in China's soybean
import market. The above analysis showed that there is
no substantive difference in the results estimated by
different methods. The results in Table Il were robust.

VI. CONCLUSIONS AND POLICY RECOMMENDATIONS

This article analyzed the impact of seasonality on
China’s soybean import allocation, based on export
decision-making behavior, using data of soybean of
production, consumption, stock and trade of China and its
three major import sources-the USA, Brazil and
Argentina from the year from 2010 to 2013. Empirical
results show that production season is an important factor
that influences China's soybean import allocation.
Although in non-production season, the delay of
inventory time may boost the convenience yield due to
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the decrease of soybean supply in the world market, but
at the same time, the profit may be suppressed because of
the increasing inventory holding cost. In an overall level,
soybean market share of one country in production
season was significantly higher than in non-production
season s.

Changes on soybean import allocation are as a result of
dynamic development of soybean’s comparative
advantage of imports-sources. In the highly open
international market, import prices among imports-
sources tend to converge, the impact of import price on
import allocation has greatly diminished, and Chinese
soybean import allocation is mainly affected by
production season of imports-sources. In production
season, savings in inventory cost due to large supply was
larger than profit space suppressed by large supply, while
in non-production season, the increase in inventory cost
due to prolonged inventory time was larger than that in
convenience Yyield, so countries in production season have
stronger comparative advantages and higher share in
China's soybean import market than in non-production
season.

In the trend of economic development, population
growth and urbanization, for long-term sustainable use of
international food resources, China should treat food
import allocation issues strategically, change its import
allocation according to seasonal changes on comparative
advantages of imports-sources, develop and nurture new
imports-sources with seasons different to existing sources,
pay more attention to food import market diversification
strategy to avoid single market risk and volatility,
increase efforts to foreign agricultural development and
enhance global food supply capacity.
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ANNOTATION

1. The political economy in the area of importing and
exporting is not within the scope of this study.

2. The production cost includes fixed cost and variable
cost. It is assumed that the production costs in
agricultural production season and in non-production
season of are equal.

3. The inventory Carrying Cost refers to cost related to
logistics activities, caused mainly by activities of
inventory control, packaging, waste disposal and so on,
which is composed of financing costs, inventory service
cost (insurance and taxes), storage cost and inventory risk
cost. Because inventory service cost and inventory risk

©2016 Journal of Advanced Management Science

cost are relatively small, this paper mainly considers
financing costs and storage cost.

4. http://comtrade.un.org/.

5. http: /apps. FAS. usda. Gov/gats/Default.aspx

6. http:// www. fapri. iastate. Edu/

7. http:// usda.mannlib. cornell.
Edu/MannUsda/viewDocumentinfo . do? documentID =
1079
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