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ABSTRACT

This study seeks to analyze the price fluctuations of strategic food items, specifically rice and cayenne
pepper, in NTT Province, and to examine the correlation between these price changes and the farmer
exchange rate in the region. Fluctuations in the prices of food goods in substantial volumes can
significantly impact the inflation rate. The study that was conducted made use of secondary data, which
was collected from the NTT Provincial Central Statistics Agency. These data were in the form of a time
series. The coefficient of variation and multiple linear regression analysis were two of the analytical
methodologies that were used. The price of cayenne pepper undergoes substantial fluctuations over time.
The price of rice and NTP exhibit a significant positive correlation, indicating that an increase in rice
prices is associated with an increase in NTP, consistent with the positive coefficient observed in the
regression equation. This research suggests that the government should address fluctuations in rice and
cayenne pepper prices by enhancing production and effectively managing supply and demand, thereby
improving income and welfare.
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1. Introduction

Over the past three years, the Food Price Index has exhibited ongoing fluctuations [1-
3]. Statistical measures that track the changes in the price of food items over time
exhibit gradual fluctuations, resulting in limited access to agricultural inputs and
research and development, which are regarded as inadequate, while the volatility of
agricultural production is viewed positively.

In East Nusa Tenggara (NTT) Province, the predominant portion of the people relies
in the food and farming industry, particularly food crops, for their sustenance.
Nonetheless, a measure of food safety of NTT Province has seen a drop followed by
a gradual rebound. The cultivation of primary food crops in NTT is very susceptible
to meteorological and climatic fluctuations, as indicated by the analysis. This
indicates that present food prices do not ensure reliable income and food accessibility
for the population.

Multiple elements and issues, including production, distribution, supply sources,
demand, and supply, influence food prices, particularly for critical commodities [4].
Variations in food commodity prices primarily arise from a disparity between
the supply provided by farmers as producers and the demand required by
consumers [5]. Fluctuations in the prices of food goods in substantial volumes can
significantly impact the inflation rate [6-8].
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How things work when fluctuating with strategic food pricing provides a robust
foundation to ensure one of the lowest possible prices for a product at the producer
level, that also considers consumer interests. In food economics, pricing is a critical
factor that must be examined, as it may affect income and subsequently influence the
Farmer's Terms of Trade (NTP) as an indicator of farmer wellbeing. Regional
governments have a crucial role in stabilizing and mitigating fluctuations in the
pricing of essential food items for the community [9]. This study examines the
fluctuations in food prices, particularly rice and cayenne pepper, and their causal link
with the Farmer Term of Trade (NTP) as a measure of farmer wellbeing in East Nusa
Tenggara Province. The research addresses the term of trade rate analysis [10]. This
study introduces application regression using multiple linear models for assessing
and clear impact from rice and cayenne pepper price on local terms of trade.

2. Methods

The study carried out in NTT Province and utilized data from the Office of the
Provincial Statistician (BPS) in NTT [11]. The data utilized is quantitative and sourced
from secondary data. The secondary data collection included non-participant
observation, and documenting time series data, specifically monthly data (IDR/kg)
for rice and cayenne pepper from 2021 to 2023. This research utilizes 36 data points.
The analytical approach to achieving the aim involves calculating price changes using
the Coefficient of Variation (CV) using Microsoft Excel. To address the second aim,
employ more than one linear regression study to examine and ascertain correlation
association between price fluctuations and NTP utilizing the SPSS 26 program [12].

The pricing data's coefficient of variation over time indicates variations that assess
the price stability of a product. Prior to assessing the coefficient of variation, one must
first calculate the mean and standard deviation. The First Formula for Data
Dispersion (SD) is as follows:

sp = VI (1)

n

SD = Dispersion of prices

Xi = Price changes

X = Average price change

n = Average price amount data

The Second Formula for the Variance Coefficient (CV) is as follows:

CV = £ x100% @)
CV = Variance Coefficient
S = Data Dispersion
X = Average price Strategic Food
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This research employs two independent variables: NTP (Y) and the prices of rice (x1)
and cayenne pepper (x2) serving as an indicator of farmer welfare. Quantitative
variables comprise these three variables. Multiple linear equations:

V=a+plxl+p2x2+¢ 3)

Y =Term of trade

A = Constant

Pl = Regression coefficient x1
B2 = Regression coefficient x2
x1 = Rice Price

x2 = Price of Cayenne Pepper
€ =error

3. Results and Discussion
3.1. Variance Coefficient

The coefficient of variation in price data across temporal intervals denotes
fluctuations that are employed to ascertain the price stability of a commodity. The
coefficient of variation aims to predict data variables based on the average that has
been taken from the field [13].

Table 1. Standard deviation and average price changes for rice and cayenne
pepper —a calculation

Commodity Standard Deviation (IDR) Means (IDR)
Rice 1.369 12.221
Cayenne Pepper 10.176 63.443

The standard deviation or data dispersion quantifies the extent of price variations
relative to mean data [14]. A higher standard deviation indicates more significant
price fluctuations. In the interim, the average reflects the mean price of the
commodity over a three-year period. To evaluate price changes for cayenne pepper
and rice over a three-year period from 2021 to 2023, we first get the standard deviation
and average of the monthly data. Then, we run the data through the coefficient of
variation calculation. A measure of dispersion functions as a critical statistical tool for
assessing variability in relation to the mean. Specifically, the coefficient of variation
(CV) serves as a standardized metric that enables comparisons across different
datasets, with a higher CV indicating greater relative fluctuations. The analysis of
historical price data for rice in NTT Province over the past three years reveals
discernible price variations. Despite these fluctuations, the overall trend suggests a
movement towards stability, as reflected in a coefficient of variation of 11.20%. This
figure indicates a moderate level of volatility, where rice prices exhibit notable short-
term deviations but remain within a relatively controlled range over time. The
observed fluctuations may be attributed to various economic, environmental, and
logistical factors influencing supply and demand dynamics within the region.
Analyzing the nature of these fluctuations can provide insights into market resilience.
If price fluctuations are irregular and unpredictable, it may indicate underlying
structural inefficiencies in the supply chain [15-17]. However, if the variations follow
a consistent pattern, it could suggest a natural seasonal cycle that businesses and
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policymakers can anticipate and manage effectively [18-20]. The price of cayenne
pepper in NTT Province has exhibited significant fluctuations over the past three
years, evidenced by a coefficient variation of 16.04%. The price of cayenne pepper in
NTT Province exhibits considerable variability, reflecting substantial fluctuations
over time. This outcome aligns with previous studies [21,22], yet it stands in contrast
to the findings presented in research [23].

The significant variation in the price of cayenne pepper, in contrast to the more stable
price of rice, indicates the presence of multiple volatile factors affecting cayenne
pepper's pricing in NTT. These factors include production, distribution, sources of
supply, and the dynamics of demand and supply. The significant volatility in cayenne
pepper prices adversely affects individuals, particularly those with lower income
levels [24,25]. Price fluctuations create uncertainty regarding the actual price,
complicating consumer spending decisions, leading to a decline in purchasing power,
and resulting in the community's inability to afford food.
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Figure 1. Illustrates the price fluctuations of rice and cayenne pepper in NTT
from 2021-2023

The graph that is located above indicates fluctuations in the prices of rice and cayenne
pepper. Over the three-year duration of observation from 2021 to 2023, there has been
noticeable fluctuation in the prices of key food commodities, specifically rice and
cayenne pepper. During the three-year period, the price of rice is projected to peak at
IDR 15,000 in December 2023, while the lowest recorded price was IDR 11,300 in
March 2021. In December 2023, the price of cayenne pepper peaked at IDR 82,950,
marking the highest price observed in the past three years. Conversely, the lowest
recorded price was IDR 43,555 in January 2021. The data analysis indicates that the
price of rice in NTT Province over the past three years exhibit fluctuations that are
generally stable, as evidenced by a coefficient variation of 11.20%. The price of rice in
NTT Province exhibits moderate variability, as it fluctuates by more than 10%. This
indicates that there are notable price changes occurring periodically, though these
changes are not excessively large in magnitude. The fluctuations in rice prices over a
specific timeframe align with various perspectives [26-28]. Subsequently, it was
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found that the price of cayenne pepper in NTT Province exhibited significant
fluctuations over three years, exceeding 15%, with a coefficient of variation calculated
at 16.04%. Research provides explanations for the significant fluctuations observed in
food prices [29-31].

3.2. Fluctuation

Throughout the three-year observation period from 2021 to 2023, there was noticeable
fluctuation regarding the prices of critical food items, including rice and cayenne
pepper. During the three-year period, the price of rice peaked at IDR 15,000 in
December 2023, in contrast, the lowest recorded price was March 2021 will bring IDR
11,300. In December 2023, the price of cayenne pepper peaked at IDR 82,950, marking
the highest point in a three-year span. Conversely, the low recorded price was
January 2021 will cost IDR 43,555.

While price fluctuations indicate instability to some degree, their magnitude and
frequency determine whether they reflect a volatile market or a market with
predictable cyclical patterns [32-34]. In the case of rice prices in NTT Province, the
observed fluctuations over the past three years suggest a mix of short-term volatility
and long-term stabilization. This suggests that external pressures—such as climate
variability, transportation costs, and production output—impact price movements
but do not lead to extreme or unpredictable surges. The significant variability in the
price of cayenne pepper, in contrast to the more stable price of rice, indicates the
presence of multiple volatile factors affecting cayenne pepper prices in NTT. These
factors include production, distribution, sources of supply, and the dynamics of
demand and supply. The significant volatility in cayenne pepper prices adversely
affects individuals, particularly those with limited financial resources. Price
fluctuations create uncertainty regarding the actual price, complicating individuals'
decision-making processes when it comes to spending their money. Meanwhile,
moderate fluctuations in rice prices do not have a significant negative impact, but if
these fluctuations occur continuously or are extreme, they can also cause price
uncertainty and affect people's purchasing power.

3.3. Classical Assumption Test

Testing classical assumptions in multiple regression is crucial to verify that the
employed model satisfies the necessary criteria, thereby enhancing the accuracy of
the analysis results.

3.3.1. Heteroscedasticity Test

The heteroscedasticity test is designed to assess whether there is a variance inequality
among the residuals of different observations within the regression model. This
research examines the Scatterplot Graph to determine the presence of
heteroscedasticity.

The findings from the heteroscedasticity test conducted on the scatterplot indicate
that the data points are distributed randomly, with a presence both above and below
the zero mark on the Y-axis. The absence of heteroscedasticity in the regression model
indicates its suitability for application.
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Figure 2. Presents the results of the heteroscedasticity test as depicted in the
scatterplot graph

3.3.2. Autocorrelation Analysis

The Autocorrelation Analysis is designed to evaluate the present correlation between
confounding errors at time t and those at time t-1 within the linear regression model
[35,36].

Table 2. Autocorrelation analysis

Model R R Adjusted R Estimate Durbin-
Square Square Watson
1 455 207 159 1.48437 1.628

a. Predictors: (Constant), X2, X1
b. Dependent Variable: Y

The Durbin-Watson value presented in the table is 1.628. This value will be assessed
against the value of the Durbin-Watson (DW) table system at when taking into
consideration a sample size of 36 and two independent variables, the significance
threshold of a is set at 5%. The analysis of the equation above indicates that the
regression equation does not exhibit an autocorrelation issue.

3.4. Normality Test

The purpose of the normality test is to assess whether the confounding or residual
variables in the regression model exhibit a normal distribution. Multiple methods
exist for assessing normality, one of which involves the examination of diagrams of
histograms. If the distribution of the data's residuals is typical, the data points will
align along a line that is diagonal. When the data aligns along a line or histogram that
is diagonal in shape exhibits a distribution pattern that is more usual, it indicates that
model of regression analysis meets the criteria for generating the form of a rising
curve, indicating that the pattern follows a regular and consistent distribution [37,38].
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Figure 3. The normality test using histogram

The histogram normality test results, as illustrated in the graph above, indicate a
mountainous curve shape, suggesting that the data follows a normal distribution
pattern.

3.5. Multiple Linear Regression

Multiple linear regression analysis is employed to assess the relationship between
the price of rice and cayenne pepper and the farmers' terms of trade [39].

Table 3. Regression with multiple linear equations

Model Uncszil;;iiizgrllzted Standardized Coefficient

B Std. Error Beta t Sig. (p-value)
(Constant) 89.021 2.414 36.882 .000
Rice Price .001 .000 482 2.928 .006
Cayenne Pepper Price -2,032 .000 -128 -,777 .004

Table 3 indicates the outcomes of the analysis of several linear regressions together
conducted out of a total of thirty-six data points. The structure about the equation for
regression derived previously can be elucidated in the following manner:

V =89.021 + (0.001) x1 + (-2.032) x2 4)

The preceding calculations can be articulated in the following manner:

> The value of the Rice Price Coefficient (x1) is 0.001, suggesting a positive
correlation between rice prices and the terms of trade for farmers. The farmer's
exchange rate rises with each increment in the price of rice. Conversely, a
reduction in the price of rice corresponds with a decrease in the NTP value.

> The value of the price coefficient (x2) for cayenne pepper is -2.032, indicating
between the price of cayenne pepper and the currency rate for farmers, there is a
negative association between the two. An increase in the future, the cost of
cayenne pepper will result in a decrease in the NTP, whereas a decrease in the
price of cayenne pepper will lead to an increase in the NTP value.
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The outcomes of the study of the examination of several linear regressions indicate
that the price of rice exhibits a favorable correlation between the exchange rate of the
farmer and the market. However, this relationship is not statistically significant, as
evidenced by the p-value of 0.006, which exceeds the threshold of 0.005. This suggests
that an increase in the price of rice is associated with a tendency to increase the NTP.
This indicates the presence of a positive coefficient in the equation for regression. In
the meantime, the price of cayenne pepper exhibits a notable negative correlation
about the currency rate for farmers, as indicated by a p-value of 0.004, which is less
than 0.005. This suggests that an increase in the price of cayenne pepper is associated
with a decrease in the NTP, as reflected by the negative coefficient that is included in
the equation for regression. While There is a partial negative association between the
prices of rice and cayenne pepper and the farmers' financial situation or terms of
trade, their collective pricing dynamics are related to the NTP. Consequently, it
follows that HO is rejected and H1 is accepted, as there exists a partnership that exists
simultaneously between fluctuations in the prices of rice and cayenne pepper and the
farmer's term of trade (NTP). The alterations in farmers' terms of trade, shaped by
fluctuations in commodity prices, align with the findings of the research [40,41].

The price of rice does not significantly affect the farmers' exchange rate because the
fluctuation in rice prices remains below 15%. The price of rice has less influence on
NTP also because farmers' production costs in producing rice are smaller than for
cayenne pepper. The Indonesian government should protect farmers by setting the
lowest prices for certain commodities to minimize the negative influence on farmers'
NTP. Government policy programs for the agricultural sector are very important in
improving the welfare of farmers [42].

The price change of cayenne pepper has a significant influence because it experiences
very high fluctuations. In certain months, farmers get high income from the spike in
the price of cayenne pepper, but farmers can also suffer losses if the price of cayenne
pepper falls significantly.

4. Conclusion

In East Nusa Tenggara Province, the price dynamics of strategic food items such as
rice and cayenne pepper reveal distinct patterns. The price of rice shows fluctuations
that are relatively stable, indicating that while there are notable changes over time,
they do not occur on an extensive scale. Conversely, the price of cayenne pepper
exhibits high volatility, characterized by significant price changes occurring
frequently. Given these findings, the government can implement targeted policies to
enhance market stability. For rice, policies such as price stabilization programs,
improved storage infrastructure, and farmer support initiatives can help maintain
supply consistency and moderate price fluctuations. Meanwhile, for cayenne pepper,
interventions like supply chain improvements, enhanced market information
systems, and post-harvest technology investments can help mitigate extreme price
swings and ensure fair pricing for both producers and consumers. By implementing
these strategies, the government can foster a more resilient food market, reducing
economic uncertainty and ensuring food security in the region.

The connection that exists between fluctuations in strategic food prices, specifically
rice and cayenne pepper, and the Farmer’s term of trade in East Nusa Tenggara
Province indicates that rice prices and farmer’s term of trade exhibit an important
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source of optimism correlation. This suggests that an increase in the volatility of rice
prices is likely to lead to an increase in Farmer’s Term of Trade. The price change of
cayenne pepper exhibits a notable inverse correlation with NTP, indicating that an
increase in the price change of cayenne pepper is likely to lead to a decrease in NTP.
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