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The owner of a plastic spoon company in Gresik, East Java, was experiencing several problems related
to consumer demand and uncertain changes in raw material prices, especially during the Covid-19
pandemic. This resulted in uncertainty in the purchase of raw materials and the amount of product
produced. As a result, the company sometimes could not meet consumer demands, or there was a
buildup of products in the warehouse. This study aimed to predict the amount of consumer demand and
determine the amount of production. Prediction of the amount of consumer demand was calculated
using Census 1I. While the determination of the optimal amount of production was done using the
Fuzzy method. A consumer demand prediction process trial was carried out using sales data from
January 2019 to December 2021 to predict January 2022 to May 2022. The prediction results provided
an average accuracy of 82%. The sales, inventory, and production data of colored ducks spoons from
May 2018 to May 2022 were used to determine the amount of production from January 2022 to May
2022. The results of determining the monthly average production were 77% accurate. The contribution
of this research will simplify and speed up plastic spoon companies in determining the amount of
production.
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1. INTRODUCTION

Before production, a company must carry out production planning to run smoothly and efficiently [1-4]. The existence of
production planning allows companies to reduce production costs so that they can market products at competitive prices [5—7]. Many
things need to be considered in production planning, such as the availability of raw materials, production capacity, storage capacity,
existing product stock, customer orders, the amount that should be produced, and production time.

Production planning that could be better can result in a company experiencing losses. One problem that arises due to the
absence of good planning is excess or insufficient product stock [5, 6, 8, 9]. Excess product stocks can result in the deposition of
business capital, reducing the availability of space [9], incurring storage costs [10], and losses in the event of product damage due to
storage for too long. Meanwhile, a shortage of stock can result in non-fulfillment of customer demand, opening up opportunities for
customers to switch to other companies. So far, there are still many companies that need help in planning production. Some causes
of difficulties in production planning are fluctuations in customer demand for products produced occasionally [6, 10, 11], and the
human resources’ limited capabilities [5].

CV ”X” is a company in the Gresik area, East Java. This company produces processed goods from plastic pellets. Goods
produced include clear duck spoons, colored duck spoons, and teaspoons. So far, determining the type and quantity of goods to
be produced is only based on customer demand and the availability of raw materials. However, customer demand has been erratic,
especially during the COVID-19 pandemic. Likewise, the price of plastic pellets as the main raw material also fluctuates because it
depends on the price index of plastic materials, oil prices, the rupiah exchange rate against the US dollar, and the availability and
demand for world plastic pellets. This often makes it difficult for the company to carry out production planning. Therefore we need
a system that can help the company to recommend the number of products that should be produced.

One of the supporting data needed to determine the number of raw materials that must be provided [8] and the number of
products that must be produced [7] is the estimated number of customer requests in the coming period. The more accurate the
supporting data available, the better the results of production planning are expected to be. Therefore we need a customer demand
forecasting method that has high accuracy. One of the forecasting methods that have high accuracy is Census II. This forecasting
method works by decomposing the seasonal, cycle, trend, and random elements contained in the data to provide a high-accuracy of
results [8].

Fuzzy methods have been widely used to assist decision-making in various fields, such as analyzing customer satisfaction [12],
detecting diseases [13], stock optimization [14—16], and determining the amount of production from various business fields. The use
of the Fuzzy method to help determine the amount of apparel production is carried out by [11, 17, 18]. The input variables used
by [11] are the number of customer requests and the number of workers. Reference [17] uses the number of customer requests,
sales, and raw material inventory as input variables [17]. Meanwhile, [18] uses the number of customer requests and inventory as
input variables. The system developed by [11] can deal with fluctuations in customer orders with an accuracy of 96%. Meanwhile,
the system built by [18] can provide a better estimate of the amount of production than the system used by the previous Salman
Collection.

Research conducted by [10, 19, 20] uses the Fuzzy method to determine the optimal production in the food business sector.
Determination of the amount of egg roll cake production was carried out by [19] by using two input variables, namely: the number
of customer requests and the amount of inventory. The same input variables are used by [10] at the Cinderella Bread House Factory.
Meanwhile, [20] uses three input variables: the number of customer requests, the amount of finished goods inventory, and the amount
of raw material inventory for PJ Menara Kudus. The results of an evaluation by [10] on the amount of boxed bread production in one
day for three months (June - August 2018) at the Cinderella Bread House Factory, Ambon, gave an accuracy of 90.3%. Therefore,
based on research conducted by [10, 11], it can be concluded that the Fuzzy method is very suitable to be implemented to determine
the amount of production in a company because it has an accuracy above 90%. In addition, the Fuzzy method can also overcome
fluctuating customer requests [11].

Several other studies using the Fuzzy method to determine the amount of production are the determination of the amount of
rubber production [6] and the determination of the amount of palm oil production [21]. The input variables used by [6] are the number
of customer requests and the amount of inventory. In contrast, those used by [21] are the number of receipts, the amount of inventory,
and the amount of palm oil demand.

Based on the studies that have been done, this research implements the Fuzzy method to determine the amount of production,
where the two inputs that are often used are the number of customer requests and product supplies [10, 11, 17-20, 22, 21]. The
Fuzzy method is used because it can produce high accuracy [10, 11]. In addition, the Fuzzy method was chosen because the results
of forecasting the number of customer requests are uncertain, and this is a characteristic of the Fuzzy method [17, 18, 21, 23, 24].
In addition to implementing the Fuzzy method, this research also applies the Census II method as a forecasting method. The Census
IT method was chosen because this method can handle data fluctuations and has high results accuracy. So this research combined
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the two methods to get the optimal production recommendations. In contrast, previous studies only used one method to optimize
production recommendations.

The rest of this article is organized as follows. The methods used in this study are described in section 2. Section 3 presents the
research results and discusses the results in relation to previous research. Finally, Section 4 presents the conclusion and future work.

2.  RESEARCH METHOD

The simulation method was used to conduct this research. The case study of this research is to determine the optimal amount
of production for a plastic spoon company in Gresik, East Java, Indonesia. The data used in this study were sales, inventory, and
production data of colored duck spoon products, which was obtained directly from CV ”X.” The amount of demand will be forecasted
using data from January 2019 to December 2021. Meanwhile, the recommended production quantities will be calculated from January
2022 to May 2022.

Two main methods will be used sequentially: Census II and Fuzzy. The Census II method will forecast the number of customer
requests for a certain period. Forecasting results will be used as one of the inputs of the Fuzzy method. The Fuzzy method will
determine an item’s optimal production amount in a certain period in future problems. Evaluation of the results of each method is
carried out using the Mean Absolute Error (MAE) and accuracy.

2.1. Census II

Forecasting the number of requests is done by using historical sales data. The forecasting process begins with determining the
goods and the forecasting period. After that, several stages of the process will be carried out to get the prediction results. Figure 1
shows the stages of the process carried out in forecasting.

Input: product and production
period

v

Calculates the intial
seasonal adjustment

v

Calculates the final
seasonal adjustment

v

Calculates the forecast
value of demand

v

Output: Demand forecasting
resuli

Figure 1. Stages of Customer Demand Forecasting Process
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After the input product and production period, the first process is to calculate the initial seasonal adjustment. This process
is done to separate the seasonal elements from other elements. There are six steps to performing the initial seasonal adjustment.
The first step is calculating a centralized double moving average using the Moving Average (MA 2x12) method. Initially, we will
calculate the centered moving average of each 12 data points. After that, a moving average calculation of the two data results from
the previous calculation will be carried out. This step smooths out seasonal and random elements and establishes trends. The second
step is calculating the ratio between the actual data, and the calculation results in step 1a to produce a centralized ratio. This step is
taken to take seasonal and random elements. Calculations are made using Equation (1) [8].

RtZ—:St*Et (1)

Where Rt is the ratio of the t period, Xt is the actual data in the t period, Mt is the double moving average centered in the t
period, St is the seasonal element in the t period, and Et is the random/error element in the t period. The next step is to calculate a
moving average to remove random elements. The moving average is calculated using a 3x3 moving average. First, we will calculate
the centralized moving average of the three data sets. After that, a moving average will be calculated from the three previously
calculated data. The following step is to calculate the standard deviation by calculating the average of the squared deviations of the
3x3 MA value to the centered ratio. After that, the result is in the square root. The values obtained will be used to determine extreme
value limits. The extreme value limits are usually from plus or minus two standard deviations. Suppose a value is found that exceeds
the limit. In that case, the value will be replaced with the average of the three previous period values or the following three periods.
After that, we need to adjust the initial seasonal factor by dividing the centralized ratio value by the average extreme value per period
and multiplying it by 100%. The next step is calculating a moving average using a 5x5 moving average to get the initial seasonality
factor. First, we will calculate the centralized moving average of each of the five data points. After that, a moving average will be
calculated from the five previously calculated data. Finally, form the initial seasonal adjustment data series by dividing the actual
data by the initial seasonal factor.

After calculating the initial seasonal adjustment, the following process is to compute the final seasonal adjustment. This process
eliminates the influence of seasonal and random elements not detected in the first process by isolating trend and cycle elements. The
process carried out in this process is the same as the first process, only different in the first step. In this process, the first step is
carried out by calculating the moving average of the data series from the first process using the Moving Average 15 (MA 15). The
last process is calculating the forecast value of customer demand. Initially, calculations will be done using the Moving Average 3
(MA 3). In this calculation, the final seasonal adjustment data series is used. The results will be used to calculate the forecast value
of trend and cycle elements using the least squares method as in Equation (2) [25]. The value of b in Equation (2) is calculated using
Equation (3), while the value of a is calculated by Equation (4). Finally, the multiplication between the prediction results of trend and
cycle elements will be performed with the forecast value of the seasonal element.

y = a+bx (2)
2y —nay

D P @

a = § —bz 4)

Where ¢ is the forecast result, n is the number of periods, x is the forecast period, and y is the demand history data.

2.2. Fuzzy Method

In this study, the Fuzzy method used is Fuzzy Mamdani, where the optimal amount of production is determined using two
kinds of input, namely the results of predictions of customer demand and the amount of inventory. Each input variable is divided into
two categories. Two possible values for the variable amount of demand are increases and decreases. At the same time, the possible
values for a stock variable are low and a lot. The output of the Fuzzy method is the amount of production. The possible values for
the production quantity variable are also divided into two, namely: decreasing and increasing.

Before the Fuzzy method is run, for the first time, a minimum and maximum value of each variable used is searched, namely
the number of customer requests, inventory, and production quantities. The search for minimum and maximum values uses related
historical data. After that, the Fuzzy method is run according to the process stages in Figure 2.
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Figure 2. Stages of the Process of Determining the Amount of Production

The implementation of the Fuzzy method consists of three main stages. The first stage is Fuzzification. At this stage, the
membership degree of each input variable is calculated according to the membership function used. The shape of the membership
function of each input variable category is linear, as shown in Figure 3.

Hix) . .
Decreasing / Low Increasing / A lot
O @
—
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Figure 3. Input/Output Membership Functions
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The next stage is Inference. This stage calculates the minimum degree of membership for each inference rule. There are four
kinds of inference rules used, and the first rule is IF the demand decreases and the stock is a lot, THEN the amount of production
decreases. The second rule is that IF the demand decreases and the stock is low, THEN the amount of production decreases. The next
rule is IF the demand increases and the stock is a lot, THEN the amount of production increases. The last rule is that IF the demand
increases and the stock is low, THEN the amount of production increases.

After that, the implication value is calculated by choosing the inference rule that gives the most significant result for each
membership function of the output variable. The implication function is the implication function max, as in Equation (5). This study
used two membership functions of the output variable (amount of production): decreasing and increasing. The form of the output
variable membership function used is the same as the input variable membership function.

fe = maz(fa, fiy) ®)

Where c is a categorical output variable, a, and b are the smallest crisp values from the inference rules corresponding to c. After
obtaining the maximum value of each category of the output variable, then look for the intersection point between the two implication
values obtained. The cut points obtained are the limits of each Fuzzy region of the modified output variable. Suppose the implication
value for reduced production is more significant than that for increased production. In that case, the cutoff point is calculated using
Equations 6 and 7. Otherwise, Equations 8 and 9 are used.

Zr = (1—p)*(max —min) + min ©)
Zs = (1—p2)* (max —min) 4+ min @)
Z1 = p1*(max —min) + min (8)
Zy = pe2*(max —min) + min )

Where max is the maximum production value, and min is the minimum. The last stage in the Fuzzy method is Defuzzification.
Output calculations are performed using the Centroid method as in Equation (10). The quantifier is the moment, and the denominator
is the area.

7 = A=l (10)

Where Z* is the center point, n is the number of modified output regions, m; is the moment of the i-th region, and A; is the
area of the ¢-th region. Suppose the implication value for production increases equals zero, and the value for decreases does not equal
zero. In that case, the moment of the modified output area is calculated using Equation (11) and Equation (12). At the same time, the
area is calculated using Equation (13) and Equation (14).

Z2
my = M4 (1)
2
—Z i me, gz O me g
my = —= = . (12)
2(max — min) 2(max — min)
A1 = Z1 * (13)
Zy — 7
Ay = % (14)

Zy is calculated from Equation (6) or (8), Z5 from Equation (7) or (9), max is the maximum production value, min is
the minimum production value, p; is the implication value for reduced production, and s is the implication value for increased
production. Suppose the implication value for reduced production equals zero, and the value for increased production does not equal
zero. In that case, the moment of the modified output area is calculated using Equation (15) and Equation (16). At the same time, the
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area is calculated using Equation (17) and Equation (18).

p % (mazx + Z)°  pox Z3

= 15
mi B 9 15)
z3 min z3 min
T3 T g % Z22 -3 — o * le
my = —= — . (16)
2(max — min) 2(max — min)
Ay = (min+ (max — Z1)) * pa (17)
Zy— 7
A, = 22 > 1 (18)

Suppose the implication value for reduced production is more significant than that for increased production. In that case, the
moment of the modified output area is calculated using Equation (11), Equation (19), and Equation (20). In contrast, the area is
calculated using Equation (13), Equation (21), and Equation (22).

z min 2 z3 min 2
Z - TRk 7 — * 7]

my = — — 2 - 19
(max — min) (max — min)
my = Lo * max? 2k 7Z3 20)
2 2
Zo— Z
4, = Pt *2( 2= %) @
As = (max — Z,) * 2 (22)

Suppose the implication value for reduced production is smaller than that for increased production. In that case, the moment
of the modified area output is calculated using Equation (11), Equation (19), and Equation (20). In contrast, the area is calculated
using Equation (13), Equation (21), and Equation (22). After the moment and area of each area are calculated, the total moment and
total area are calculated. Finally, the center point is calculated using Equation (10).

The last process after implementing the Fuzzy method is calculating the recommended product amount. This process requires
data on the number of products that have been or are currently in the production process and the number of products that should
have been produced in the previous period but have not yet been produced. The recommended production amount is calculated by
Equation (23).

R=7-Xy+ X, (23)

Where R is the recommended number of products to be produced, Z is the number of products that should be produced based
on the results of the Fuzzy method, X} is the number of products that have been or are in the production process, and X, is the
number of products that should have been produced in the previous period but have not been produced.

2.3. Evaluation Method

The amount of error from forecasting results and determining the amount of production is calculated using MAE. The equation
used to calculate the MAE can be seen in Equation (24) [26]. While the accuracy of the forecasting results and determining the
amount of production is calculated using Equation (25).

MAE — Zi:l‘fl‘_yi‘ (24)
n

MAFE
2T 100) 25)
D1 Yi

Where n is the amount of data, f; is the forecast result, and y; is the actual data.

Accuracy = 100 — (

3. RESULT AND ANALYSIS

This demand prediction will be calculated using the Census II method. The prediction process begins by selecting the items
to be predicted, then selecting the period to be displayed. There are three main processes for predicting demand: calculating initial
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adjustments, calculating final adjustments, and calculating demand prediction results. The output of these processes is the result of
predicting demand.

Incoming demand data will calculate the 12-month moving average (12-month MA). The demand data (original data) will be
divided with the 12-month MA results to produce a centralized 12-month ratio. Then, from the 12-month ratio, the extreme value will
be extracted by calculating the 3x3 month moving average and the standard deviation. This standard deviation is used as a control
limit for identifying extreme values; if a value is outside the limit, the value must be replaced with the average values before and after.

After that, the value lost due to the calculation of the 12-month MA will be filled in using the value of the previous or following
year. The completed values will be adjusted to the monthly ratio so that the total annual ratio will be 1200. Then, the ratio adjustment
results will be calculated on an average of 5x5 months to obtain the initial seasonal factors. The demand data (original data) will be
divided by the seasonal factors to produce an initial seasonal adjustment data series.

The adjusted data series will be calculated as a 15-month weighted moving average. Given the 15-month weighted moving
average result, the demand data (original data) will be divided by the moving average result to generate a random seasonal ratio.
Random seasonal ratio values will replace extreme values and adjust ratios to 1200. After ratio adjustments, a 5x5 moving average
(final seasonal adjustment factor) will be performed again; the results will be adjusted by dividing the demand data (original data)
and the adjusted results from previous ratios and producing a seasonally adjusted final series.

The value is obtained from the final seasonal adjustment factor by multiplying the last row by three, subtracting the previous
row’s factor, and dividing the result by two. This seasonal factor can be used as a variable for predictions for the following year.
The results of the final seasonal adjustment series will be calculated by MA 3 to calculate the estimated value of the cyclical trend.
After that, the cycle trend will be determined using the least squares method. Then, the prediction results can be calculated by
multiplying the results of the cyclical trend estimate with the seasonal forecast value. Actual data on the number of customer requests
and forecasting results can be seen in Table 1, columns two and three. At the same time, the magnitude of the error and accuracy of
the forecasting results can be seen in Table 1, fourth and fifth columns.

Table 1. Accuracy of Forecasting Results of Total Demand in 2022

Month Actual Data  Forecast MAE  Accuracy (%)

January 2.955 2.601 354 88,01
February 2.281 2.084 197 91,34
March 2.626 1.979 647 75,35
April 1.637 1.162 475 70,95
May 839 710 129 84,04

The average accuracy for the five forecasting periods is 81.94%, with the lowest accuracy of 70.95% and the highest accuracy
of 91.34%. The accuracy of the prediction results is quite good. However, this condition differs from a study conducted by [8], which
used the same method. The results of forecasting sales of 19-liter aqua gallons carried out by [8] from 2013 to 2018 provided an
average accuracy above 90%.

Determining this production begins by selecting the period, product to be calculated, demand data, production, and inventory.
If the required data is complete, then the data will be used to create a fuzzy set. The fuzzy variables used for each variable are a
few and a lot; each variable’s membership function will also be calculated. After getting the membership function, the next step is
to find the implication function; the calculation for the implication function will be based on the existing rules. The next stage is to
calculate the output (Defuzzification); the output is the amount of production determined based on the number of requests and the
amount of supply. The Defuzzification will use the centroid method. The recommended number of colored duck plastic spoons that
should be produced can be seen in Table 2, third column. The second column shows the number of products that should be produced.
Meanwhile, the fourth and fifth columns show the error’s magnitude and the recommendations’ accuracy.

Table 2. Accuracy of 2022 Production Amount Recommendation Results

Month Production =~ Recommendation =~ MAE  Accuracy (%)

January 2.392 1.902 490 79,5
February 1.896 1.661 235 87,6
March 2.337 1.483 854 63,5
April 1.345 1.146 199 85,2
May 774 539 235 69,6

The average accuracy of the recommended production quantities is 77.07%, with the lowest accuracy of 63.5% and the highest
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accuracy of 87.6%. This differs from research conducted by [10] at the Cinderella Bread House bakery company, which used the
same variables and methods. The recommendation for the number of square bread production (days) from research [10] was carried
out for three months, from June to August 2018, and gave an average accuracy of 90.3%.

The results of this study are also different from the research results from [20] for combined jenang products at PJ Menara
Kudus. However, they align with research [20] for sesame jenang products. Research conducted by [20] using data from January
2020 to March 2021 used the same method as this study but with three input variables: demand, supply, and raw materials. The
average error obtained for the combined jenang product was 7.5%, while for the sesame jenang product, it was 21.7%.

Figure 4 shows the number of customer requests for colored duck plastic spoons from January 2019 to December 2021. The
graph shows many sharp fluctuations due to the unstable economy during the Covid-19 pandemic. This can be one of the causes; the
accuracy of the research conducted is only around 77% for production quantity recommendations and 82% for forecasting customer
demand. This is also recognized by the company and often causes difficulties for the company and needs to be corrected in calculating
the amount of production.

Request Quantity |Bakes)
BB B¢ B

#

a

Palr el {r A 'Q’*'L\'
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T g YT g T e T T e
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Figure 4. Colored Duck Plastic Spoon Request Chart

The research results conducted by [8] and [10] provided accuracy above 90%. However, this research was conducted before
the Covid-19 pandemic, when economic conditions tended to be more stable. When viewed from the research data used by [8],
there was no sharp fluctuation in data, while research [10] did not display the data used in his research. The accuracy resulting from
research [11] was also above 90%, and when viewed from the input data used, the existing data did not fluctuate too much. Unlike
the research conducted by [21], some of the input data used fluctuated quite highly. As a result, the maximum accuracy resulting
from this research was 73.4%.

The study [20] was carried out during the Covid-19 pandemic. However, there is a sharp error difference between combined
Jjenang products and sesame jenang. When viewed from the demand data for each product, it can be seen that the sharp fluctuations in
data for combined jenang products are less than for sesame jenang products. Sharp fluctuations in combined jenang product data only
occurred twice during the study period. However, when compared to the data used in this study, fluctuations occur more frequently
in the data used in this study. The graph of the number of customer requests for sesame jenang from research [20] can be seen in
Figure 5.
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Figure 5. Graph of Sesame Jenang Demand from Research [20]
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Based on previous research, most researchers only used only one method, and the values of all input variables used were
constant (predetermined by the parties concerned). Meanwhile, in this research, the researcher used two methods which were run
sequentially. One method, Census II, was used to predict the number of requests in the future whose results were used as input in
determining the production amount. So, a probabilistic variable was one of the input variables used in determining the amount of
production. The use of probabilistic variables is not seen in other studies. A summary of the comparisons of the research made with

previous research can be seen in Table 3.

Table 3. Comparison of Research Results with Previous Research

Research  Research Title Method Results from Previous Re-  Research Results GAP

Year search

2019 Prediction of Total Palm  Fuzzy The accuracy of the Fuzzy =~ The Fuzzy system’s aver- The input variables used in
Oil  Production  Using system developed to deter-  age accuracy for determin-  previous studies were obtained
Mamdani’s Fuzzy Infer- mine the amount of palm  ing the production amount  from user input. Users must es-
ence System oil production ranged from  was 77%. timate the number of customer

16.14% to 73.41%. requests for the upcoming pro-
duction period. Whereas in
this study, the number of cus-
tomer requests was obtained
from forecasting results which
were carried out automatically
by the system using the Census
II method.

2019 Design of a Decision Fuzzy The accuracy of the Fuzzy =~ The Fuzzy system’s aver-  The input data used in previ-
Support System for De- system developed to deter-  age accuracy for determin-  ous studies did not fluctuate
termining Production mine the amount of cloth-  ing the production amount  too much, while the data used
Amounts Using the Fuzzy ing production was 96%. was 77%. in this study often fluctuated
Tsukamoto Method sharply. In addition, input vari-

ables used in previous studies
were obtained from user input.
Users must estimate the num-
ber of customer requests for
the upcoming production pe-
riod. Whereas in this study, the
number of customer requests
was obtained from forecasting
results which were carried out
automatically by the system us-
ing the Census II method.

2019 Recommendations for  Census II The accuracy of the Demand forecasting re- The data used in previous re-
Purchasing Goods in the demand forecasting re-  sults using the Census II  search was relatively constant,
Retail System Using the sults using the Census II  method provide an accu-  while the data used in this
Census II Decomposition method for the monthly racy of 82%. study often fluctuated sharply.
Method period was between 94.8% Previous research used a single

to 97.2%. In comparison, method, while this study com-

the accuracy for the annual bined two methods.

period was between 86.5%

and 99.2%.

2020 Application of Mamdani  Fuzzy Using the Fuzzy method The Fuzzy system’s aver-  The input variables used in

Fuzzy Inference System
to Determine Bread Pro-
duction Amount Based on
Demand and Supply Data
(Case Study of Cinderela
Bread House Factory in
Ambon City)

to determine the amount of
production Bread based on
supply and demand data
provided an accuracy of
90.3%.

age accuracy for determin-
ing the production amount
was 77%.

previous studies were obtained
from user input. Users must es-
timate the number of customer
requests for the upcoming pro-
duction period. Whereas in
this study, the number of cus-
tomer requests was obtained
from forecasting results which
were carried out automatically
by the system using the Census
II method.
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Research ~ Research Title Method Results from Previous Re- ~ Research Results GAP
Year search
2022 Application of the Mam-  Fuzzy The Mean Absolute Per- The Fuzzy system’s aver- The input variables used in

dani Fuzzy Method and
the Sugeno Fuzzy Method
in Determining Production
Amounts

centage Error from the
Fuzzy system, which was
developed to determine
the amount of combina-
tion jenang production,
was 7.5%, while for the
sesame jenang production
was 21.7%.

age accuracy for determin-
ing the production amount
was 77%.

previous studies were obtained
from user input. Users must es-
timate the number of customer
requests for the upcoming pro-
duction period. Whereas in
this study, the number of cus-
tomer requests was obtained
from forecasting results which

were carried out automatically
by the system using the Census
II method. The demand data
used to determine the amount
of combined jenang produc-
tion did not fluctuate too much
compared to the sesame jenang
demand. However, this study’s
demand for plastic spoons fluc-
tuated more than the demand
for sesame jenang.

The number of customer requests and product inventory are two input variables widely used in determining the amount of
production. In previous research, the company determined the value of these two input variables. However, the number of customer
requests fluctuates from time to time. For this reason, the company needs to do an analysis using historical sales data to estimate the
number of customer requests in the coming period. In addition, the company needs to check the existing stock. Both of these things
often require time and effort, especially if the company’s records are still traditionally using paper. In contrast to previous research,
in this study, the company does not need to determine the value of each input variable. The system will automatically calculate the
value of each input variable based on historical sales and product inventory stored in the system database. After that, the system will
calculate the recommended production amount for the company. So, the results of this study will simplify and speed up the company
in determining the amount of production.

4. CONCLUSION

The results of forecasting the number of customer requests provide an average accuracy of 82% using the Census II method.
The sharp fluctuations in the number of requests are suspected to be one of the causes; the average accuracy of forecasting results
for the number of requests is only around 82%. On the other hand, the accuracy of the forecasting results for the number of requests
affects the accuracy of the recommendations for the amount of production because the forecasting results become one of the inputs
for the recommendation system. Hence, the recommendation results’ accuracy is below the forecast results’, equal to 77%. In future
research, demand forecasting will be carried out using other methods and/or changing the minimum and maximum value parameters
of the supply and production variables used in the recommendation system. The minimum and maximum values of the supply and
production variables will be replaced with each variable’s minimum and maximum capacities, not calculated from historical data.
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