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Abstract: Changes in production, consumption, and import variables cause the price of shallots to fluctuate. A
high and unpredictable price fluctuation increasing the volatility problem. This phenomenon gives results in risk,
uncertainty and leading to a decline in the welfare of producers and consumers. Based on the description of the
problems above, it is important to analyze price, production, import, and consumption volatility to determined the
level of risk and uncertainty faced by producers and consumers. This study uses monthly secondary data (time
series) on production, price, imports, and consumption of shallots in Probolinggo Regency, for seven years (20132019). The ARCH/GARCH method is used to analyze the volatility of prices, production and consumption. The
results from the analysis are the production variable has a low level of volatility, the consumption and import prices
have high-level volatility, producer price has low-level volatility, while consumer prices has-high level volatility.
From the results means that the risks and uncertainties faced by producers in conducting shallot cultivation are
low. While for the consumer means the risks and uncertainties in consuming shallots are high.
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INTRODUCTION
Shallot is one of the leading vegetable
commodities that have high economic value. The
consumption of shallots in Indonesia is currently
increasing (Sahara, et. al. 2019). For the 2015-2019
period, the consumption of shallots has increased,
with an average increase of 3.25%. However, the
increase in consumption that occurred was not
fulfilled by the production. Production of 2015-2019
only increased by an average of 2.8% lower than the
increase in consumption (BPS, 2019).
As an effort to fulfill consumption, the
government imports shallots. Imports of shallots are
carried out from December to April of the following
year when production decreases, which usually
occurs during the rainy season. The average import
of shallots for the 2015-2019 period is 18,485 tons
per year. Meanwhile, exports are carried out starting
in October when production is abundant. During the
2015-2019 period, the average export was 3,411.9
tons per year (Ministry of Trade, 2019). The average

number of imports-exports shows that imports of
shallots are higher when compared to exports. This
shows that domestic production is unable to meet
consumption needs.
As a result of changes in production,
consumption, and import prices, it causes price
variations and fluctuations (Anindita, 2008). In
general, the development of shallot prices at the
producer and consumer levels in the 2015-2019
period shows an increasing trend with an average of
9.1% per year at the producer level and 16.9% per
year at the consumer level (BPS, 2019). Price
fluctuations can be a domestic threat and worry many
parties, such as consumers and producers of shallots.
Unpredictable price fluctuations will cause
uncertainty in the price of shallots, where there is no
certainty of how much the price will go up or down.
This uncertainty is usually called the volatility
problem. According to Hugida (2011), high price
volatility will reflect unusual supply and demand
characteristics or price tendencies to change beyond
expectations. A high degree of volatility can increase
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risks for producers and consumers as well as raise
concerns about stabilizing the market and the
economy as a whole.
Based on the description that has been described,
it is important to analyze of price volatility,
production, imports, consumption, and also spillover
volatility to determine the level of risk and
uncertainty faced by producers and consumers. The
benefits of this research will later provide
information as material in formulating an appropriate
policy recommendation so that the government can
provide price regulation and improve the agricultural
system as an effort to achieve stability of shallot
commodity prices and help anticipate risks and
uncertainties faced by producers and consumers.

RESEARCH METHODS
This research was conducted in Probolinggo
Regency on November 2020. The determined of data
used monthly data on production, consumption and
prices (imports, producers and consumers) of
shallots for seven years, starting from 2013 to 2019.
The data source comes from the Central Bureau of
Statistics, the Department of Agriculture and
Cooperatives of Probolinggo Regency.
ARCH/GARCH model is an analytical method
used to analyze the volatility of production,
consumption and prices (imports, producers and
consumers). The stages in analyzing using the
ARCH / GARCH method will be explained below:
1. Data Stationarity Test with ADF Test
(Augmented Dickey Fuller Test)
Time series data has the possibility of being nonstationary, which if regressed can cause a
sporious regression phenomenon, so it is
necessary to certain whether the data used is
stationary or not (Gujarati, 2006). The stationary
test is doing by the unit root test. This stationary
test used ADF (Augmented Dickey-Fuller)
model. With the test criteria namely, if the ADF
probability value is greater than the 5%
significance level (α = 0.05) then accept H0,
which means that the data has a unit root or the
data is not stationary, and vice versa, if the ADF
probability value is smaller than the level 5%
significance (α = 0.05) then reject H0, which
means that the data does not experience a unit
root or the data is stationary.
2. Testing the existence of the ARCH Effect
Testing for the presence of the ARCH effect is
carried out using the Lagrange Multiplier or
ARCH-LM test. The criterion in this test is if the
probability value of the LM test is greater than
the 5% significance level, then accept H0, which
means there is no ARCH effect and vice versa if
the probability value of the LM test is less than
the 5% significance level, then reject H0, which
means that there is an ARCH Effect.
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3. Estimation and Selection of the ARCH-GARCH
Model
The selection of the ARCH/GARCH model
for each variable is used to determine the level of
volatility that occurs. The ARCH/GARCH model
was selected by testing the model contained
ARCH
error
elements
through
the
heteroscedasticity test. It is said to be free from
ARCH error when the probability value is greater
than the 5% significance. ARCH / GARCH
model testing is carried out on production,
consumption and price variables (imports,
production and consumption). The ARCH /
GARCH model for the five variables adopted
from the Bollersslev (1986) model is as follows:
𝜎 2 𝑃𝑃 = 𝛼0 + 𝛼1 𝜀 2 𝑃𝑃𝑡−1 + 𝛽1 𝜎 2 𝑃𝑃𝑡−1 + 𝜀(1)
𝜎 2 𝐶𝑃 = 𝛼0 + 𝛼1 𝜀 2 𝐶𝑃𝑡−1 + 𝛽1 𝜎 2 𝐶𝑃𝑡−1 + 𝜀(2)
𝜎 2 𝐼𝑀𝑃 = 𝛼0 + 𝛼1 𝜀 2 𝐼𝑀𝑃𝑡−1 + 𝛽1 𝜎 2 𝐼𝑀𝑃𝑡−1 +
𝜀(3)
𝜎 2 𝑃𝑅𝐷 = 𝛼0 + 𝛼1 𝜀 2 𝑃𝑅𝐷𝑡−1 + 𝛽1 𝜎 2 𝑃𝑅𝐷𝑡−1 +
𝜀(4)
𝜎 2 𝐾𝑁𝑆 = 𝛼0 + 𝛼1 𝜀 2 𝐾𝑁𝑆𝑡−1 + 𝛽1 𝜎 2 𝐾𝑁𝑆𝑡−1 +
𝜀(5)
Given:
𝜎2
= The response variable (tied) to time t
or the variability of the current
residuals
𝛼0
= Constant
2
𝜀𝑡−1
= The ARCH term Volatility in the
previous period
𝛼1 , 𝛽1 = Estimation Coefficient
2
𝜎𝑡−1
= The GARCH term the residual
diversity of the previous period
𝑃𝑃
= Price of shallots at the Producer
Level
(Rp / Kg)
𝐶𝑃
= Price of shallots at the Consumer
Level
(Rp / Kg)
𝐼𝑀𝑃
= Import price of shallots (Rp / Kg)
𝑃𝑅𝐷
= Production price of shallots (Ton)
𝐾𝑁
= Consumption price of shallots (Ton)
𝜀
= Term error factor in period t
Based on the model used above, the sum of the
coefficient 𝛼1 + 𝛽1 in each model will describe the
level of volatility. α is the ARCH value and β the
GARCH value. The criteria for this level of volatility
are:
If 𝛼1 + 𝛽1 is smaller than 1 then the price volatility
that occurs is low (low volatility).
If 𝛼1 + 𝛽1 is equal to 1 then the price volatility
that occurs is high (high volatility).
If 𝛼1 + 𝛽1 is greater than 1, the price volatility that
occurs is very high (high volatility).
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RESULTS AND DISCUSSION
1. Data stationary Test
Based on Table 1, it is found that the ADF
probability value for all variables (production,
consumption, import prices, producer prices, and
consumer prices) shows greater than the significance
level of 0.05 and the ADF statistical value is greater
than the critical test value. This shows that the
hypothesis used is to accept H0, which means that
the data from the five research variables have unit
roots or the data is not stationary. So according to
research conducted by Moledina et. al. (2003) and
Sumaryanto (2009), when the data used in the study
are not stationary in the data stationarity test, the
method used to analyze volatility is the ARCH /
GARCH method.
Table 1. Stationarity Test Results
Test
ADF
Variable
Critical
Probability
Statistic
Value
Production
-4.773194 -2.302511 0.3767
Consumption
-4.783195 -2.405708 0.3537
Import Price
-4.773195 -0.804272 0.8851
Producer Price -4.072415 -3.536296 0.4020
Consumer Price -4.073416 -3.479058 0.4083
Source: Primary Data (2020)
2. Testing the existence of the ARCH Effect
Based on Table 2, it is found that the LM test
probability value is smaller than the 5% significance
level on all variables (production, consumption,
import prices, producer prices, and consumer prices).
This shows that the hypothesis used is rejected H0,
which means that the data for all variables are
indicated by the ARCH Effect, which is then carried
out to determine the ARCH / GARCH order.
Table 2. ARCH Effect Testing
ProbaVariable
bility
Production

0.0000

Consumption

0.0000

Import Price

0.0000

Producer Price

0.0250

Consumer Price

0.0001

Information
There is an ARCH
Element
There is an ARCH
Element
There is an ARCH
Element
There is an ARCH
Element
There is an ARCH
Element

Source: Primary Data (2020)
3. Estimation and Selection of ARCH / GARCH
Models
Based on Table 3, its found that the model chosen
in estimating volatility for all variables (production,
consumption, import prices, producer prices, and
consumer prices) has a probability value greater than
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5%, which means that the model is free from
heteroscedasticity problems.
Table 3.Heteroscedasticity Test Results
ProbaVariable
Information
bility
Production
0.1091
No Heteroscedasticity
Consumption
0.1749
No Heteroscedasticity
Import Price
0.1850
No Heteroscedasticity
Producer Price
0.1091
No Heteroscedasticity
Consumer Price 0.1749
No Heteroscedasticity
Source: Primary Data (2020)
4. Production Volatility
The measurement of production volatility is seen
through the results in the GARCH model (1,1) with
the GARCH equation, which is as follows:
𝜎 2 𝑃𝑅𝐷𝑡 = 2057394 + (−0,422525) 𝜀 2 𝑃𝑅𝐷𝑡−1 +
1,329898 𝜎 2 𝑃𝑅𝐷𝑡−1
Given: PRD = Production
The volatility of shallot production has low level
volatility. The low volatility here reflects that shallot
production flows with less sharp changes
(increase/decrease). This caused by shallots planted
throughout the year and production is relatively
stable. The level of fluctuation will have an impact
on the volatility problems that will be faced by
producers in conducting cultivation. This is as
explained by Paranata and Ahmad (2015) when
production is stable, then the price will move stably
and the tendency of price volatility problems faced
by producers is low. It caused by the high gap
between production and consumption variable and
also the influence from the price of import shallot.
5. Consumption Volatility
The measurement of consumption volatility is
seen through the results in the GARCH model (1,1)
with the GARCH equation, which is as follows:
𝜎 2 𝐾𝑁𝑆𝑡 = 191742 + (−0,721634) 𝜀 2 𝐾𝑁𝑆𝑡−1 +
1,737496 𝜎 2 𝐾𝑁𝑆𝑡−1
Given: KNS = Consumption
The volatility of shallot consumption has high
volatility. The high volatility here reflects that the
consumption of shallots is relatively fluctuating and
has experienced sharp changes (increase/decrease).
The level of fluctuation will have a high impact on
the volatility problem that will be faced by
consumers in consuming shallots. The higher the
fluctuation of demand that occurs will have the
potential to increase the problem of volatility. This
fluctuation in consumption is caused by several
factors, such as consumer buying patterns that are
not routinely carried out. The consumption of
shallots experiences a high enough increase on
religious holidays (Galungan, Eid Al Adha, Eid AlFitr, Isra and Mi`raj, Good Friday, Ascension of
Jesus, Kuningan and the Birthday of Prophet
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Muhammad SAW) and the new year. This statement
is supported. by (Putri and Watemin, 2014) which
can trigger an increase in the commodity demand in
an area. The other reason is the high gap that occurs
between the production and consumption variables.
Its about 66% of the total consumption.
6. Import Volatility
The measurement of import volatility is seen
through the results in the GARCH model (1,1) with
the GARCH equation, which is as follows:
𝜎 2 𝐼𝑀𝑃𝑡 = 4454462 + 2,868124 𝜀 2 𝐼𝑀𝑃𝑡−1 + (0,374226)𝜎 2 𝐼𝑀𝑃𝑡−1
Given: IMP = Import
The volatility of import prices in Probolinggo
Regency has high level volatility. The high volatility
of import prices here reflects fluctuating import
prices
has
experienced
sharp
changes
(increases/decreases). This is thought to be the result
of high consumption volatility. When domestic
needs cannot be fulfilled by production, the
government imports. Shallots are a staple necessity
that causes the elasticity of this commodity to prices,
is inelastic or import demand is not influenced by
price. The price of imported shallots is positively
related to the carried out import demand. The effect
of the price in accordance with the law of demand for
ceteris paribus does not occur on the demand for
imports of shallots (Pasaribu and Daulay 2013).
Another factor that affects it, namely the world oil
and gas prices. When there is an increase in oil and
gas prices, it will have an impact on increasing
commodity prices, consumption, investment and
stock prices (Nizar, 2012).
7. Producer Price Volatility
The level producer price volatility of shallot is
obtained by selecting the best model GARCH (3,2)
with the following equation:
𝜎 2 𝑃𝑃𝑡 = 861966,5 + 0,923946 𝜀 2 𝑃𝑃𝑡−1 +
(−0,7719877)𝜀 2 𝑃𝑃𝑡−2 +
(−0,569333) 𝜀 2 𝑃𝑃𝑡−3 + 0,609911
𝜎 2 𝑃𝑃𝑡−1 + 0,611858 𝜎 2 𝑃𝑃𝑡−2
Given: PP = Producer Price
The price volatility of shallots at the producer
level has low level volatility. It means that risks and
uncertainties faced by producers in conducting
shallot cultivation are relatively low. When the
fluctuation that occurs in production is low, it will
have an impact on low price fluctuations at the
producer level. This is in accordance with the
research of Pardian et. al. (2016) which suspected
that the volatility of producer prices is at a low
volatility level which is influenced by the occurrence
of low production volatility, causing low producer
prices.
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8. Consumer Price Volatility
The level volatility of shallot consumer prices is
obtained from the best model, GARCH (1,4) with the
following equation:
𝜎 2 𝐶𝑃𝑡 = 16200038 + 0,837410 𝜀 2 𝐶𝑃𝑡−1 + (0,071911) 𝜎 2 𝐶𝑃𝑡−1 + 0,296904𝜎 2 𝐶𝑃𝑡−2 +
0,178051 𝜎 2 𝐶𝑃𝑡−3 (−0,204044) 𝜎 2 𝐶𝑃𝑡−4
Given: CP = Consumer Price
The price volatility of shallots at the consumer
level has high level volatility. It means that the risks
and uncertainties faced by consumer in consuming
shallots are high. This caused by the asymmetry of
information received between producer and
consumers and hoarding activities carried out by
retailers and wholesalers. This hoarding harms on the
amount and time of onions circulating in the market
so that it will have an impact on increasing the price
received by consumers (Sarjani et. al. 2018). The
other factor is the presence of imported shallots that
makes the price of local shallots higher when
compared to the price of imported shallots and
reduces consumer interest in buying. As a result,
farmers do not have the incentive to increase their
shallot production.

CONCLUSION
Based on the research results on the volatility
analysis, it was found that the production variable
show a low level of volatility. This is due to
production farmer that are carried out throughout the
year and are relatively stable. It means that the high
of price is not being an incentive to increase the
amount of production. Then the consumption and
import price variables show high volatility, which is
caused by the high of gap between production and
consumption, irregular buying patterns, spikes in
demand on religious holidays and the influence of oil
and gas prices. Furthermore, the producer price
variable shows low volatility as a result of the effect
of low production volatility and consumer prices
show high volatility as a result of information
asymmetry, length of marketing channels and
hoarding activities.
Effort to stabilizes price, government needs to
carry out several activities such as the first, doing
market operations. This activity is carried out in
order to minimize hoarding activities by
irresponsible parties. Then the second is controlling
the quantity of imports of shallots. The third is trying
to make local shallots prices compete with imported
shallots and the last is giving incentives to farmers in
an effort to increase the amount of shallot
production.
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