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Abstract: In recent years, China's
agricultural futures prices have experienced
significant fluctuations, which have a
profound impact on the agricultural and
financial markets. While, the volatility of
futures price, which becomes a key
indicator for measuring market risk, has
gradually caught scholars’ and
stakeholders’ eyes. Differing from the
rationality of investors and the sufficiency
of arbitrage, the traditional and the
behavioral finance have made fruitful and
complementary works on this topic. By
reviewing the relevant literature, this article
aims to clarify the traditional and
behavioral factors that affect the volatility
of agricultural futures prices. In addition,
this article find that with the development of
financialization in commodity futures
markets, the influence of irrational factors
in the market has become increasingly
important. Specifically, behavioral financial
factors such as investor sentiments and
irrational investor behaviors have become
increasingly important in influencing
agricultural futures prices. This may
provide references and materials for
relevant studies and help participants
control risks accurately. In summary, under
the background of commodity
financialization, it is important to study the
price fluctuations of agricultural product
futures from the perspectives of traditional
finance and behavioral finance.
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1. Introduction
As an important supplementary derivatives,
agricultural futures play an important role in
serving the real economy, ensuring food
security and supporting rural revitalization. In

recent years, under the background of
financialization of commodity futures
agricultural futures prices have experienced
significant fluctuations, which have a profound
impact on the real economy. While its related
studies have gradually attracted academic
attention. By reviewing the relevant literature,
this article aims to clarify the factors that affect
the volatility of agricultural futures prices. This
may provide references and materials for
relevant studies and help participants control
risks. In addition, it may also help stabilize
agricultural products’ prices, safeguard
farmers' income, promote agricultural
development and provide strong support for
the agricultural economy.
Clearly, the related studies on this topic can be
traced back to the commodity futures pricing
theories. Based on different assumptions of the
sufficient degree of arbitrage and the rational
degree of traders, the traditional and the
behavioral finance have made fruitful and
complementary works.

2. Theoretical Studies

2.1 Theoretical Studies from the Perspective
of Traditional Finance
From the perspective of traditional finance, the
relevant studies can be traced back to the
commodity futures pricing theories. These
theories are based on the assumption of
rational expectation and sufficient arbitrage,
and attempt to explain the formation and
fluctuation of futures prices through risk
premium, inventory, cost, convenient yields
and other factors. Generally speaking, relevant
theories include The Normal Backwardation,
Hedging Pressure Hypothesis, the Theory of
Storage and so on.
Keynes [1] and Hicks [2] put forward the
Normal Backwardation by introducing 'Risk
Premium' to explain the situation that the
futures price is lower than the spot price.
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According to this theory, the hedging demand
of futures is net short position, and the hedgers
set the futures price as a discount relative to
the expected future spot price to attract the
participation of speculators. The spot premium
is the hedger's compensation for the
speculators' exposure to price fluctuations.
Houthakker [3] expands this theory by
studying the long and short returns of large
speculators and finds support for the spot
premium in the monthly data of cottons, wheat
and corns.
In order to make up for the deficiency that the
Normal Backwardation theory cannot explain
the futures premium, Cootner [4] proposes the
Hedging Pressure Hypothesis. According to
this theory, the hedgers of futures can be either
net short positions or net long positions. The
hedgers may hold long positions in the futures
market, which will lead to a decrease in future
equilibrium futures prices. Therefore, the sign
of the futures risk premium depends on the net
position change of the hedgers. Then,
Hirshleifer [5] have developed the Hedging
Pressure Hypothesis under the framework of
general equilibrium analysis. He believes that
under the condition of sufficient arbitrage, the
hedging pressure will have an impact on
commodity futures prices. His model shows
that in equilibrium, the futures risk premium
depends on the systematic risk and the residual
risk, and the sign of the residual risk premium
depends on the sign of the net hedging
pressure.
Subsequently, Kaldor [6] proposes the concept
of 'Convenient Yield' and the Theory of
Storage [6,7]. According to this theory, spot
holders can obtain ‘convenient yields’ to deal
with the uncertainty of future shortage of
inventories and reduce the volatility of futures
prices. Convenient yields are approximately
equal to spot futures premium, so spot
premium can be seemed as convenience yields,
which are positively correlated with the
expected future gains. Geman and Smith [8]
extend the Theory of Storage from the
perspective of commodity scarcity, and find
that when the inventory is low (i.e. scarce), the
spot price volatility will exceed the futures
price volatility. On the contrary, spot prices
and their volatility will remain relatively low
during periods when there is no scarcity.
To sum up, based on the assumption of rational
expectation and full arbitrage, the traditional

commodity futures pricing theories have been
gradually developed. These theories have
made necessary explanations for the formation
and fluctuation of futures prices through
factors such as inventory, cost, risk premium
and convenience gains. However, traditional
economic models lack certain applicability and
explanatory power to the actual prices and
fluctuations due to its perfect assumptions.

2.2 Theoretical Studies from the Perspective
of Behavioral Finance
In 1958, Working put forward a Theory of
Anticipatory Prices based on the bounded
rationality of futures traders. Working [9]
relaxes the completely rational assumption in
the unbiased estimation hypothesis. He
believes that the futures price depends on the
investors' future expectations, which will be
affected by short-term behavior and emotions,
leading to the deviation of the futures price
from its basic value. With the development of
behavioral finance, a large number of studies
begin to explain asset prices and their
fluctuations from the perspectives of market
noises, cognitive biases, investor sentiments,
etc.
Fraditional futures pricing theories hold that
the behavior of noisy traders will be gradually
digested by the participation of other rational
traders, while behavioral finance
acknowledges the role of noisy traders in the
market. Shiller believes that irrational noise
trading and unbalanced arbitrage are
widespread in the market. Since 1990, papers
published by DeLong, Shleifer, Summers and
Waldmann (DSSW) [10] have formed the
basic framework of noise theory. The DSSW
model divides investors into rational investors
and noise traders. It is believed that the
behavior of noise traders may be affected by
factors such as emotions, cognitive biases and
information asymmetry. Consequently, that
might lead to price fluctuations and the spread
of irrational market behavior. China’s scholars
have carried out studies and expansion on this
basis. For example, Xiao and Wu [11]
distinguish informed traders from noisy traders,
and Ji [12] uses the EGARCH model to
explore the impact of noise on market
efficiency.
Influenced by personal information, emotions
and cognition, investors inevitably have
cognitive biases in the decision-making
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process. Behavioral biases driven by cognitive
biases, such as over-trading, herding,
disposition effect, etc., will lead to increased
investment risk and uncertainty. In China’s
agricultural futures markets, Lv
[13,14]introduces the behavioral finance
theory into the commodity futures price
formation mechanism. Lv examines the
cognitive biases of soybean futures investors in
China’s agricultural futures markets. Based on
the DHS model, Wang et al [15] prove that the
overconfidence degree of speculators and
arbitrageurs will affect the stabilization of
price fluctuations caused by noise trading. Lv
tests the investors’ cognitive biases in Chinese
soybean futures markets and affirms its
importance.
Because of the difficulty in measuring noise
and cognitive biases, scholars begin to study
their impact on asset prices from the
perspective of investor sentiments. Baker and
Wurgler[16] believe that there are two
conditions for sentiments to play a role in asset
prices: speculative demands and arbitrage
constraints. In commodity futures markets,
with the development of commodity
financialization and the entry of financial
investors, especially index investors, and the
market with short selling restrictions have
created the necessary conditions for emotions
to play an important role. Chen et al. [17]
believe that the futures price is not only driven
by the supply and demand of the underlying
commodities, but also driven by investor
sentiments. Subsequently, Gao and Süss find
the important role of investor sentiments in
commodity futures returns after controlling the
stock market returns, macroeconomic variables
and commodity-related factors.
To sum up, with the development of
commodity financialization, the influence of
irrational factors in the market has become
increasingly prominent, and the methods based
on traditional economic models are inadequate
in explaining the fluctuations of commodity
futures prices. Behavioral finance explains the
formation and fluctuation of futures prices by
relaxing the assumptions of traditional
commodity futures pricing theories. Based on
investors' irrationality (or bounded rationality)
and arbitrage restrictions, behavioral finance
explains the formation and fluctuation of
futures prices from the perspectives of market
participants' irrational behavior, investors'

sentiments, cognitive biases, etc. However,
studies on futures price volatility in behavioral
finance is developing slowly and there is still a
long way to go.

3. Empirical Studies

3.1 Empirical Studies from the Perspective
of Traditional Finance
The classic commodity futures theories mainly
explain the formation and fluctuation of
futures prices from the perspective of ‘risk
premium’ and ‘convenient income’ through the
fundamental factors such as commodity
inventory, trading volume, open position, basis
(spot price) and macroeconomic and financial
variables.
Firstly, the inventory is regarded as an
important factor that affects commodity futures
prices. Fama and French [18], Ng and Pirrong
[19] use the adjusted basis data as the proxy
variable of commodity inventory, while
Geman and Nguyen [20] and Feng [21] use
direct inventory to test the Theory of Storage
and discover the important role of commodity
inventory in stabilizing price expectations and
reducing the fluctuation of futures prices.
Secondly, the trading volume and open interest
of the futures market are important indicators
to reflect the trading activities. Cornell [22]
was the first to study the volume-price
relationship in the futures market and found
that the trading volume was positively
correlated with the price changes. Hong and
Yogo [23] believe that the positions contain
more information about future economic
activities and changes in asset prices and are
supported by evidence in tests that include 14
agricultural futures. In addition, Bessembender
and Seguin[24]believe that the open position
can be used as an agent variable for unknown
trading or hedging activities, and introduce the
trading volume and open position of
agricultural futures into the GARCH model at
the same time. It is found that the positive
unexpected trading volume shock causes
greater price volatility than the negative shock;
The expected position is negatively correlated
with the fluctuation of futures prices.
Thirdly, the basis predicts the expected risk
premium and explains fluctuations in futures
prices. Szymanowska et al. [25] discompose
the risk premium of commodity futures and
find that the basis factor provides strong
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evidence to explain the spots premium and
futures premium. In addition, the single-factor
model (basis momentum factor) of Boons and
Prado [26] and the three-factor model (market
factor, basis and basis momentum) of Feng et
al have confirmed the positive prediction effect
of basis factor on the yield.
In addition, some scholars also study interest
rates, foreign exchange rates, stock market
factors, and economic policy uncertainty and
other factors on the volatility of agricultural
futures prices. In addition, the seasonal,
climatic and date factors in the agricultural
products futures market are also the specific
factors that affect the price fluctuations of
agricultural products futures.

3.2 Empirical Studies from the Perspective
of Behavioral Finance
From the perspective of behavioral finance, the
relevant agricultural futures theories mainly
explains the formation and fluctuation of
agricultural futures prices from the
perspectives of bounded rationality (or
irrationality) and bounded arbitrage, mainly
through investors' emotions and irrational
behavior.
To begin with, investor sentiment is an
important factor affecting the volatility of
agricultural futures prices. Wang [27] believes
that sentiments index, an investor based on the
trader's position (a sentiment index constructed
using open contracts), can interpret the trader's
behavior more intuitively than the net position;
The study found that the sentiment of large
speculators predicted the continuous
fluctuation of prices and the sentiment of large
hedges predicted the reversal of prices.
Subsequently, Wang [28] uses the position
data of agricultural products futures market as
an agent variable of sentiment, and finds its
impact on price and its volatility through
empirical tests. Based on Wang's studies,
Bahloul and Bouri use trader position data to
construct a sentiment index that is incorporated
into the EGARCH model. The empirical
results show that producers’ sentiments,
merchants’ sentiments, processors and
consumers sentiments are positively correlated
with price volatility, which may undermine
market stability. The monetary managers’
sentiments reduce the market fluctuations and
stabilize the futures market. With the
development of commodity financialization,

the impact of sentiments on commodity futures
is more and more significant. In China’s
agricultural futures markets, Lv [13] uses the
change rate of trading volume as an agent
variable of investor sentiment, and finds that
there is a positive regression relationship
between the change rate of soybean futures
price and the change of investor sentiments.
Based on the influence mechanism of
information and traders' sentiments on the
price volatility of agricultural futures, Chen
and Tan [29] introduce trading volume and
open interest as proxy variables of traders'
sentiments into the EGARCH model, and find
that emotional traders had an amplification
effect on the price volatility of futures market.
In addition, some other studies examine the
impact on futures price volatility from the
perspective of irrational behaviors such as
herding behavior and noise traders' behavior.
Pindyck and Rotemberg [30] find the irrational
features of the common movement of
commodity prices and attributed it to the
herding behavior. Some scholars have studied
the important role of irrational behavior factors
driven by noisy trading and cognitive biases.
The DSSW model believes that noise traders in
financial markets will overreact to market
news and other investors' behavior, which was
confirmed by the empirical studies of Xiao and
Wu [11] and Ji [12].

4. Conclusions
In general, studies on agricultural futures
prices volatility originate from the commodity
futures pricing theories. The traditional
economic theories are based on the
assumptions of rational expectation and full
arbitrage. And these theories explain the
formations and fluctuations of futures prices
through risk premiums, inventories, costs,
convenient yields and other factors. This work
provides a reference for guiding market
participants to understand the operation
mechanism of the futures market and
reasonably control risks. However, with the
increasing investment attribute of commodity
futures market, it is difficult to effectively
explain the fluctuation of commodity futures
prices based on traditional economic theories
and models. Behavioral finance broadens the
theoretical studies on commodity futures by
relaxing the assumptions of commodity futures
pricing from the perspective of traditional
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finance, based on investors' irrationality (or
bounded rationality) and arbitrage restrictions,
and explaining the formations and fluctuations
of commodity futures prices from the
perspective of human nature finance such as
irrational behavior of market participants,
investors' sentiments and cognitive biases.
However, due to the difficulty of quantitative
measurements, it is relatively slow to study the
operating mechanism of agricultural futures
prices from the perspective of behavioral
finance, and the relevant empirical studies
focus on the important impact of emotional
factors. In the future, with the growth and
improvement of the agricultural products
futures market in China, more irrational factors
will be incorporated into the studies
framework, the pricing mechanism suitable for
the futures market in China will be explored,
and the influencing factors on the prices and
fluctuations of agricultural products futures
will be explored from the perspective of
human nature finance. This will not only help
market participants to reasonably use
derivatives to avoid market risks and prevent
systemic risks, but also help agricultural
futures to play an important role in boosting
rural revitalization in multi-level capital
markets, serving the real economy and
ensuring food security.
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