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Red chili is Indonesia's leading commodity. Red chili is a raw material for 

various food products, cosmetics, pharmaceuticals and others. Fluctuations 

in the availability of red chili commodity supply affect the price of red chili 

commodity products. Pricing can occur because of supply and demand. Un-

certain conditions also influence pricing due to fluctuations in raw material 

prices, ultimately affecting the price of carrageenan products. This condition 

makes price determination very difficult. Therefore, this study aims to 

analyze and design a pricing mechanism and determine the optimal margin 

in the red chili commodity marketing system. This study uses a systems 

analysis and design approach. Input-process-output (IPO) diagrams describe 

system requirements. Industrial business processes are described by the 

Business Process Model and Notation (BPMN) ver. 16.0. Meanwhile, to 

determine the optimal margin, Sugeno's fuzzy inference system approach is 

used by simulating the model in 3 margin scenarios: pessimistic, moderate, 

and optimistic. The simulation results were tested using the MAPE test, in 

which the results were compared between fuzzy price results and markup 

prices using markup values of 20%, 25%, and 30%. The analysis results 

show that the price is determined by demand and supply. The price obtained 

from the formulation of the Sugeno fuzzy model shows an optimal margin 

of Rp. 16,600. 
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1. INTRODUCTION 

Red chili is one of Indonesia's leading 

commodities. Pricing has the following object-

tives: achieving a return on investment, price sta-

bility, maintaining or increasing market share, 

facing or preventing competition, and pricing to 

maximize profit. In general, static pricing methods 

are used, namely markup pricing, target-return 

pricing, received-value pricing, and value pricing. 

The issue of pricing in red chili commodities is 

very complex. The price of red chili commodities 

is relatively fluctuating at the farmer level, 

collecting traders and prices at the exporter level. 

Red chili commodities have not been subject to 

Farmer Benchmark Prices (HPP), so prices are 

still largely determined by season and region. This 

condition affects the price determination made by 

the agroindustry. Determining the price will be 

very difficult because the producer wants a large 

profit while, on the other hand, the consumer 

wants a low product price [1]. This condition 

becomes a dilemma in determining the price 
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because the determination of the price will 

indirectly affect the Profit of the red chili 

commodity.  

Several previous studies have discussed 

the mechanism for determining market prices, 

among others those conducted by Ridayati et al. 

[2], which stated that market mechanisms and 

price fixing need to be regulated to enforce market 

balance and economic justice by considering the 

interests of the parties involved in the market. Fair 

and fair prices are based on the strength of supply 

and demand, [3], [4] stating that the pricing model 

is suggested to take into account two main factors, 

namely internal factors and external factors, using 

fuzzy logic. Zadeh introduced the concept of fuzzy 

logic in 1962. Fuzzy logic is a problem-solving 

control system methodology suitable for imple-

mentation in simple systems, small systems, 

embedded systems, PC networks, multi-channel 

or workstation-based data acquisition, and control 

systems. This methodology can be applied to hard-

ware, software, or a combination of both [4]–[7], 

stating that the interaction between supply and 

demand determines prices.  

State-of-the-art research determines the 

price of agricultural commodities in favor of the 

condition of farmers. The problem that often 

occurs is that wholesalers determine commodity 

prices. This study aimed to analyze the marketing 

system for red chili commodities in setting 

product prices by optimizing margins. In order to 

achieve this goal, static methods cannot be used in 

determining product prices but use approaches 

that can answer the uncertainty that occurs in 

current conditions. The calculation is carried out 

using the fuzzy logic method. The variables for 

determining the price are the cost of raw materials, 

labor costs, distribution costs, etc. can be conver-

ted into a mathematical model to determine the 

price. The calculation results obtained are optimal 

prices while still being profitable for producers 

and able to compete in the market. The benefit of 

research for the red chili commodity industry is 

that it helps producers determine the optimal price 

of product sales in the future and can be used as 

evaluation material in determining product selling 

prices. 

 

2. RESEARCH METHODS 

2.1. System Identification 

The research flow starts from the system's 

requirements to find the solution (Fig. 1). System 

design and analysis following the SDLC (system 

development life cycle) system life cycle is the 

idea, human/user requirements, system require-

ments, design, evaluation, and deployment main-

tenance [8], [9]. The system to be built needs to be 

designed using system design steps, including 

determining the problem boundaries, goals, 

expected and unexpected inputs, stakeholders 

involved, expected and unexpected outputs, re-

sources, rules, roles, and system weaknesses [10], 

[11]. The next step is an analysis of the needs of 

all stakeholders to determine the important factors 

to be analyzed. This study uses Wasson's systems 

analysis and design approach [9]. The system is an 

integrated collection of elements or entities, each 

with defined and constrained capabilities, config-

ured in various combinations that allow specific 

behaviors to emerge for command and control by 

the user to achieve performance-based mission 

results in a defined operating environment with a 

probability of success [9]. Analytically, a system 

is represented as a simple entity depicted graph-

ically as a rectangular box (Fig. 2).  

 
 

Fig. 1. Research methodology flowchart 
 

 
Fig. 2. Input-output diagram 
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2.2. Business Process Model dan Notation 

(BPMN) 

Then the business process analysis was 

carried out by Business Process Model and 

Notation (BPMN) version 2.0 using Sysbase 

Power Designer 16.5. BPMN was originally 

published in 2004 by the Business Process 

Modeling Initiative as a graphical notation 

(inspired in part by UML Activity Diagrams) to 

represent the graphical layout of business 

processes [10], [12], [13]. There are several 

notations in BPMN 2.0, as shown in Fig. 3. 
 

 
 

Fig. 3. BPMN notation using power designer 

16.0 
 

2.3. Problem Formulation 

The marketing system's analysis in this 

research aims to determine market prices. The 

market mechanism is a free market with the 

characteristics of transactions between farmers 

and the red chili commodity, following the supply 

and demand equilibrium law to maximize profits 

for each entity, namely farmers, collectors, and 

agroindustry [14]. Total Profit is obtained from the 

difference between the income received and the 

expenses each actor bears during the free market 

[15]. The formulation for determining the price for 

each actor uses the Sugeno Fuzzy Inference 

System (FIS) method approach [7], [16]. 

In preparing the application of fuzzy logic to 

determine the selling price of red chili commod-

ities, several steps were taken to obtain valid data 

in its preparation. The steps for determining prices 

using the fuzzy logic method include [3], [17], 

[18]. 

1. Fuzzification 

A set is a collection of objects with specific 

characteristics in common [19]. A fuzzy set is a 

further development of the concept of sets in 

mathematics. In a crisp set, the membership value 

of a set A( 𝜇 𝐴(𝑥))  has two possibilities, namely: 

a) One (1) which means that an item is a 

member in a set, or 

b) Zero (0) means that an item is not a set 

member. 

If X is a collection of objects which are generally 

denoted by X, then a fuzzy set A in X is defined 

as a set of ordered pairs: 
 

𝐴 = { (𝑥, 𝜇𝐴(𝑥)) |𝑥 ∈ 𝑋}                                   (1)  
 

Where _(A ) (x) is the membership function for 

the fuzzy set, the membership function maps each 

element from X to the degree of membership that 

lies in the range [0,1] [20], [21]. The fuzzy set has 

two attributes [22], namely: linguistic and 

numerical. 

 

2. Implication function app 

The basic fuzzy rule defines the relationship 

between the membership function and the form of 

the resulting membership function. Sugeno 

method shows the output (consequent) system is 

not in fuzzy set form but in constant form or linear 

equation. 

The Sugeno method consists of 2 types [23], 

namely: 

a. Zero-Order Sugeno Fuzzy Model [24]. The 

general form of the Zero-Order Sugeno fuzzy 

model is : 
 

IF (x1  is A1) o (x2 is A2 )o……..o (xn is An)  

THEN  z = k                                                  (2) 
 

where AI is the i fuzzy set as the antecedent, 

and k is a constant as the consequent. 

b. First-Order Sugeno Fuzzy Model, The general 

form of the First-Order Sugeno fuzzy model, is 
 

IF (x1  is A1) o (x2 is A2 )o……..o (xn is An) 

THEN  z = p1 * x1 + ……+ pn * xn  + q               (3)                                                           
 

where AI is the i fuzzy set as the antecedent and 

is an I (firm) constant, and q is also a constant 

on the consequent 

Decision-making with the min function is by 

finding the minimum value based on the first rule 

and can be expressed by: 

𝛼𝑖 = 𝜇𝐴𝑖( 𝑥) ∩ 𝜇𝐵𝑖(𝑥) = min{ 𝜇𝐴𝑖( 𝑥), 𝜇𝐵𝑖(𝑥)}                                  
                                                                           (4) 

3. Rules component (aggregation) 

If the system consists of several rules, then the 

inference is obtained from the collection and 

http://dx.doi.org/10.30656/jsmi.v6i2.4829


Jurnal Sistem dan Manajemen Industri Vol 6 No 2 December 2022, 157-166 

 

160  http://dx.doi.org/10.30656/jsmi.v6i2.4829   

 

correlation between the rules, namely calculating 

the results of 
 

∑ 𝛼𝑟𝑧𝑟
𝑅
𝑟=1                                                            (5) 

 

where R is the number of rules, αr is the α predicate 

of the r, and zr is the output of the r rule 

antecedent. 
 

4. Affirmation (defuzzification) 

Defuzzification in the Sugeno method is done 

by simulating the Sugeno fuzzy inference system 

model using Matlab software. 

 

2.4. Mean Absolute Percentage Error (MAPE)   

Mean Absolute Percentage Error (MAPE) is 

a measure of forecasting accuracy of a forecasting 

method [23]. The trick is to calculate the differ-

ence between the output obtained and the actual 

data, then divide it by the actual data. The result in 

the form of a percentage is then absolute. This 

calculation is carried out on each observation and 

then Moderated. Forecasting results are excellent 

if the MAPE value is less than 10%, while the 

MAPE value is said to be good if it is less than 

20% [25], [26].  
 

MAPE = 
∑ |

𝑋𝑖− 𝐹𝑖
𝑋𝑖

|𝑛
𝑖=1

𝑛
 𝑥 100%                             (8) 

 

Where Xi = the original data value of the i 

observation; Fi = forecast value of the i obser-

vation and  n = number of data 

 
3. RESULTS AND DISCUSSION 

This section consists of system requirements 

analysis, business process analysis, model 

formulation, and discussion. 

 

3.1. System Identification 

Identifying the marketing system begins with 

making an input process output (IPO) diagram and 

conducting a needs analysis of each stakeholder. 

The system requirements analysis is based on the 

IPO diagram (Fig. 2). The system stakeholders are 

red chili commodity farmers, the red chili commo-

dity industry and consumers. In the marketing 

system, farmers sell their commodities to the red 

chili commodity industry in the form of red chili 

commodities to the red chili commodity 

processing industry. One red chili commodity 

processing industry is the red chili commodity 

industry. Red chili commodity products are raw 

materials for various products needed by down-

stream industries, including the food industry, 

cosmetics, etc. 

The input that can be accepted is the red chili 

commodity with a fairly good quantity and 

production quality. Unwanted inputs are fluctuat-

ing prices and demand. In the process of deter-

mining the price mechanism, several aspects must 

be considered, such as the amount of production, 

the number of requests, production costs, and 

margins. The output is the optimal Profit for the 

perpetrators of the red chili commodity marketing 

system. In addition to the desired output, there 

may be unwanted output. Unwanted output and 

must be eliminated are fluctuations in raw material 

prices and increased production costs. The output 

can be overcome by controlling and repairing. The 

control functions as feedback to the system to 

reduce unwanted output (Fig. 4). 
 

DESIGN ANALYSIS and SYSTEM 
FORMING OF RED CHILLI PRICE

STOCKHOLDERS:
- Farmers/ Gapoktan
- Consumer
- Red Chili Agroindustry

ROLE, MISSION AND GOALS:
- Pricing mechanism
- Formulation for margin, 
production cost, selling price
- Margin optimization

OUTPUT:
- Pricing Mechanism integrated in 
Blockchain-based Traceability System
- Optimal sales margin

THREATS:
- Price Fluctuations

CONTROLS:
Costs and price fluctuations, 
quantity demanded, inventory

RESOURCES:
- Price data
- Cost data

INPUT:
- Red chili pepper
- Production cost data
- Red chili price data
- Labor cost data
- Overhead cost data
- Price data

 
Fig. 4. IPO diagram analysis and design of 

market pricing for red chili agroindustry 

commodities 
 

 
 

Fig. 5. BPMN pricing mechanism 
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3.2. Business Process Analysis 

This study analyzes the price formation 

mechanism in system actors, including farmers, 

the red chili commodity industry, and consumers. 

Where the formation of prices occurs because of 

supply and demand. The marketing system is 

analyzed using a business process analysis ap-

proach described by the BPMN (Fig, 5).  BPMN 

The pricing mechanism is made using the Sugeno 

fuzzy inference system approach. 

 

3.3. Problem Formulation 

The application of fuzzy logic to determine 

the selling price of red chili commodities is carried 

out in several steps to obtain valid data in its 

preparation. Then the completion of this price 

determination is applied to the MATLAB 

programming language. The following are the 

results of the implementation of the Sugeno 

method in determining the price of red chili 

commodities. The steps for determining prices 

using the fuzzy logic method include the 

following: 

1)    Fuzzyfication 

The variables used in determining the price are 

a.  Variable production costs. 

Variable production costs are incurred in the 

production process of making carrageenan 

products. This production cost variable is the sum 

of 3 sub-variables: the cost of main raw materials, 

auxiliary materials, labor, and overhead costs. The 

cost of the main raw materials is the purchase price 

of raw materials for red chili commodities. The 

cost of auxiliary raw materials is the purchase 

price of auxiliary raw materials. The price of this 

material is constantly fluctuating, so it affects 

production costs to fluctuate as well. Meanwhile, 

labor and overhead costs are assumed to be 

expected. The following is a fuzzy set of 

production costs(Table 1) and (Fig. 6). 
 

Table 1.  Fuzzy levels of red chili commodity 

production costs in kg 
 

No Production cost (kg) Fuzzy rate 

1 55109 - 64388 Low 

2 59748 - 69027 Moderate 

3 64388 - 73666 High 
 

The production variable formulation is formulated 

as follows: 

𝜇𝑙𝑜𝑤(𝑚) =  {

1          ,   55109 ≤ 𝑚 ≤ 59748
64388 −𝑚

64388 − 59748
 ,   59748 < 𝑚 < 64388

0      ,   𝑚 ≥ 64388

} 

𝜇𝑎𝑣𝑒𝑟𝑎𝑔𝑒(𝑆) =  

{
 
 

 
 

  0      ,   𝑆 ≤ 59748 or 𝑠 ≥ 69027
𝑠 − 59748

64388 − 59748
       ,   59748 < 𝑠 ≤ 64388

69027 − 𝑠

69027 − 64388
      ,   64388 < 𝑠 < 69027}

 
 

 
 

 

 

𝜇ℎ𝑖𝑔ℎ(ℎ) =  {

0    ,   ℎ ≤ 64388
ℎ − 64388

69027 − 64388
 ,   64388 < ℎ ≤ 69027

1      ,   ℎ ≥ 69027 

} 

 

 
 

Fig. 6. Membership function for production costs 

 

b.   Variable margin 

Variable margin is the amount of money 

earned compared to the value of the costs incurred 

to obtain profits. The margin obtained can be 

categorized into low, medium and high. The 

amount of margin obtained can be calculated from 

the difference in income, in this case, the price 

minus the cost of production or costs incurred in 

making the product. Low margin if the margin 

value is less than 20% of production costs, 

reasonable margin if the margin value is 25% of 

production costs, and high margin if the margin 

value is more than 30% of production costs  (Table 

2 ) and (Fig. 7). 
 

Table 2. Levels of fuzzy margin 
 

No Margin % Fuzzy rate 

1 0   - 16618 20 Low 

2 12481 - 20754 25 Moderate 

3 16618 - 24890 30 High 
 

The variable margin formulation is as follows : 
 

𝜇𝑙𝑜𝑤(𝑝) =  {

  1       ,   𝑝 ≤ 12481
16618 − 𝑝

16618 − 12481
 ,   12481 < 𝑝 < 16618

0      ,   𝑝 ≥ 16618

} 

 

𝜇𝑎𝑣𝑒𝑟𝑎𝑔𝑒(𝑆) =  

{
 
 

 
 

  0       ,   𝑆 ≤ 12481 𝑎𝑡𝑎𝑢 𝑠 ≥ 20754
𝑠 − 12481

16618 − 12481
       ,   12481 < 𝑠 ≤ 16618

20754 − 𝑠

20754 − 16618
      ,   16618 < 𝑠 < 20754}
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𝜇ℎ𝑖𝑔ℎ(𝑡) =  {

0    ,   𝑡 ≤ 16618
𝑡 − 16618

20754 − 16618
 ,   16618 < 𝑡 ≤ 20754

1      ,   𝑡 > 20754

} 

 

 
 

Fig. 7. Membership function margin 

 

c. Variables Price 

The price variable is the expected output 

in this system. Product price is the amount charged 

to consumers for the products they buy. The 

product price is calculated based on the sum of 

production costs, non-production costs and the 

profit/margin desired by the seller. In this case, 

what is used in calculating the selling price is the 

cost of production and margin (Table 3). 
 

Table 3. The fuzzy price level 
 

No Price Fuzzy rate 

1 65753 - 79648 Low 

2 72701 - 86596 Moderate 

3 79648 - 93543 High 
 

The selling price variable formula is: 

𝜇𝑙𝑜𝑤(𝑝) =  {

1          ,   65753 ≤ 𝑝 ≤ 72701
79648 − 𝑝

79648 − 72701
 ,   72701 < 𝑝 < 79648

0      ,   𝑝 ≥ 79648

} 

 

𝜇𝑎𝑣𝑒𝑟𝑎𝑔𝑒(𝑆) =  

{
 
 

 
 

  0       ,   𝑆 ≤ 72701 𝑎𝑡𝑎𝑢 𝑠 ≥ 86596
𝑠 − 72701

79648 − 72701
       ,   72701 < 𝑠 ≤ 79648

86596 − 𝑠

86596 − 79648
      ,   79648 < 𝑠 < 86596}

 
 

 
 

 

 

𝜇ℎ𝑖𝑔ℎ(𝑡) =  {

0    ,   𝑡 ≤ 79648
𝑡 − 86596

93543 − 86596
 ,   86596 < 𝑡 ≤ 93543

1      ,   𝑡 ≥ 93543 

} 

 

3.4. Implication Function Application 

Forming fuzzy implication rules is obtained 

by combining each linguistic attribute in each 

input variable. Of the two input variables, each has 

three linguistic attributes. So that the implication 

rules that can be formed are 32 = 9 fuzzy 

implication rules. The fuzzy inference method that 

will be used is the first-order Sugeno Fuzzy 

Method (Fig 8). 
 

 
 

Fig. 8. Rules of the marketing system 
 

Defuzzification is carried out through a 

process with the help of Matlab software. The 

fuzzy pricing model is then simulated by changing 

several parameter values of production costs and 

margins. 

 

3.5. Simulation 

Simulation analysis refers to Zadeh [24], 

which consists of three optimistic, moderate, and 

pessimistic scenarios. Show the results as follows: 

1. Moderate Scenario 

The moderate scenario is carried out with the 

assumption that the margin is in a moderate 

position, namely 25%. The simulation results 

show that the reasonable margin is obtained from 

rule no 5; namely, if the production costs are 

moderate and the margin is moderate, the price is 

moderate. Where in rule no 5, with a production 

cost of Rp. 64,400 and a margin of Rp. 16,600 or 

25% of the production costs will get a price of Rp. 

79,600.  
 

 
 

Fig. 9. Moderate fuzzy scenario results 
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Moderate scenario results are shown in Fig. 

9. In this moderate scenario, in addition to rule no 

5, reasonable margins can occur in rules no 2 and 

8.  

- Rule no. 2 if the production cost is high and the 

margin is medium, then the price is high 

- Rule no. 8 if the production cost is low and the 

margin is medium then the price is low 

 

2. Pessimistic Scenario 

A pessimistic scenario means that the margin 

obtained by the red chili commodity industry is in 

a low position or less than 20%. With production 

costs increased to Rp. 70,000 - because the price 

of raw materials rose, while the price of red chili 

commodity products in the market remained at Rp. 

79,700. Then the margin earned will be reduced to 

Rp. 12,100, which is 17% of the production cost, 

so the margin is included in the low level because 

it is less than 20%. It can be concluded that the 

higher production cost is not accompanied by an 

increase in product prices in the market, the lower 

the margin obtained by the industry. In addition, 

to rule no 3, this low margin (pessimistic) scenario 

will occur in the 6th rule and 9th rule, namely 

- Rule 6 if the production cost is moderate and 

the margin is low, then the price is low. 

- Rule 9 if production costs are low and margins 

are low, then prices are low (Fig. 10) 
 

The two rules or low margins mentioned 

above can occur if market prices are low and 

production costs are low to moderate. Low market 

prices can occur if the number of products in the 

market is abundant while demand is small [27], 

[28].   
 

 
 

Fig. 10. Fuzzy results for pessimistic scenario 

 

3. Optimism Scenario 

A pessimistic scenario means that the margin 

obtained by the red chili commodity industry is in 

a high position or more than 30%. With a low 

production cost to Rp. 60,000, - because the price 

of raw materials fell, while the price of red chili 

commodity products in the market remained at Rp. 

79,600. then the margin earned will increase to 

Rp. 20,200, which is 33.6% of the production cost, 

so the margin is in a high level because it is more 

than 30%. So it can be concluded that the lower 

production costs that are not accompanied by a 

decrease in product prices in the market, the 

higher the margin obtained by the industry. In 

addition to rule 7, this optimistic scenario (high 

margin) will occur in rule 1 and rule 4, namely 

- Rule 1 if the production cost is high and the 

margin is high then the price is high. 

- Rule 4 if the production cost is medium and the 

margin is high, then the price is high (Fig. 11) 

The two rules or high margins mentioned 

above can occur if market prices are high and 

production costs are low to moderate. High market 

prices can occur if the number of products in the 

market is small while demand is high [29] [30].  
 

 
 

Fig. 11. Optimistic fuzzy scenario results 
 

 

 
 

Fig. 12. Price surface view 
 

The structure of the price can be seen based on 

the following surface (Fig. 12). Based on the 

surface image above, the price structure shows 
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that the dark blue color indicates low production 

costs and margins, hence low prices. The light 

blue indicates that prices are moderate when 

production costs and margins are moderate. The 

higher you go up, the more yellow the color 

shows, the higher the cost of production and the 

higher the margin, the higher the price. 

 

3.6. Validation 

Validation of the calculation of price 

determination with the fuzzy method is done by 

comparing the results of the price calculation with 

the fuzzy method and the markup price method. 

The markup method is calculated by adding 

production costs with a specified margin; in this 

case, there are three levels: a low margin of 20%, 

a medium margin of 25%, and a high margin of 

30%. From the comparison of the two methods, 

namely the markup price and fuzzy logic methods, 

there is a price difference (error) between the 

actual price (markup price) and the price in fuzzy 

logic. The Mean Absolute Percentage Error 

(MAPE) test is carried out to find out the 

calculation error level indication in fuzzy logic. 

The MAPE test is shown in Table 4. 
 

Table 4. MAPE  test results 
 

No 
production 

cost 
profit 

markup 

price 

(Rp) 

Fuzzy 

Result 

price 

(Rp.) 

error 

percentage 

1 56000 20% 67200 72700 0.076 

    25% 70000 72700 0.037 

    30% 72800 73000 0.003 

2 58000 20% 69600 72700 0.043 

    25% 72500 72700 0.003 

    30% 75400 74000 0.019 

3 60000 20% 72000 72700 0.010 

    25% 75000 73000 0.027 

    30% 78000 75600 0.032 

4 62000 20% 74400 72700 0.023 

    25% 77500 75500 0.026 

    30% 80600 81500 0.011 

5 64000 20% 76800 73400 0.046 

    25% 80000 78500 0.019 

    30% 83200 87400 0.048 

6 66000 20% 79200 77000 0.029 

    25% 82500 84000 0.018 

    30% 85800 87000 0.014 

7 68000 20% 81600 82000 0.005 

    25% 85000 90700 0.063 

    30% 88400 93300 0.053 

8 70000 20% 84000 85400 0.016 

    25% 87500 93500 0.064 

    30% 91000 93500 0.027 

9 72000 20% 86400 86700 0.003 

    25% 90000 93500 0.037 

    30% 93600 93500 0.001 

    Total 0.753 

    MAPE 0.028 

 

MAPE test results show a value of 0.028 or 

2.8%. The MAPE value will be smaller if the 

calculation error rate also gets smaller. The MAPE 

value generated in comparing the two methods 

above is very small in this calculation. The fuzzy 

logic calculation method has a minimal error in the 

markup pricing calculation method (actual price), 

so the calculation results can be used to determine 

the optimum price range. 

 

3.7. Advantages of Previous Research 

This research is more advanced than previous 

studies that used the application of fuzzy theory in 

predicting prices as in studies [29], [31], [32] and 

[33]. Most studies that use fuzzy are limited to 

price forecasting, especially stock price fore-

casting. This research has touched on real 

problems related to determining the selling price 

of agricultural commodities, which are expected 

to contribute to red chili farmers positively. This 

research has provided decision-makers with 

whether to take a pessimistic, optimum or 

maximum position. 

 

4. CONCLUSION 

The analysis and design of this marketing 

system adopt a systems approach. Determining 

optimal product prices and margins is completed 

using the BPMN approach and the Sugeno fuzzy 

inference system. The pricing mechanism is based 

on industrial business processes described by the 

BPMN ver. 16.0. Meanwhile, to determine the 

optimal margin, Sugeno's fuzzy inference system 

approach is used by simulating the model in 3 

margin scenarios: pessimistic, moderate, and 

optimistic. The analysis results show that the price 

is determined by demand and supply. The model 

solution shows how production costs and margins 

can affect selling prices. The price obtained from 

the formulation of the Sugeno fuzzy model shows 

an optimal margin of Rp. 16,600. The test results 

of the MAPE test model show a value of 0.028 or 

2.8%. The MAPE value will be smaller if the 

calculation error rate also gets smaller. The pricing 

model that has been built can be decision support 

for industry activists. The limitation of this 

research is the use of hypothetical data; the vari-

ables forming the production costs are not des-

cribed individually. Then the following work can 

be made a model of each entity's supply and price 

balance. 
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