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Abstract: Toko Ratna Jaya is a business in the fashion sector that sells women's robes and is
experiencing instability in its sales because Toko Ratna Jaya is unable to predict their sales for
the following month. Ratna Jaya Shop currently carries out forecasting only by relying on the
owner's predictions. However, this approach is less efficient and can lead to losses or increased
stock costs if forecasting is inaccurate. To increase the accuracy of the estimates, the use of the
Single Exponential Smoothing Method is proposed. This method smooths past values with ex-
ponential weights, placing greater emphasis on recent data. Use of data from the last 1 (one)
year as reference data for recording the past for forecasting experiments for the next 1 (one)
month. Experiments using different Alphas test accuracy in actual situations. The results of the
experiment with an alpha of 0.2 are almost the same as the actual value in predicting the situa-
tion one month into the future with the lowest error, namely MAPE 12.05% and forecasting
sales of gamis of 1,476 pcs.

Keywords: forecasting; gamis; sales; single exponential smoothing (SES); toko ratna jaya.

Abstrak: Toko Ratna Jaya adalah usaha di bidang fashion yang menjual baju gamis wanita dan
sedang mengalami ketidakstabilan dalam penjualannya dikarenakan Toko Ratna Jaya tidak
mampu meramalkan penjualan mereka untuk bulan berikutnya. Toko Ratna Jaya saat ini
melakukan peramalan hanya dengan mengandalkan paraduga pemiliknya. Namun, pendekatan
ini kurang efisien dan dapat menyebabkan kerugian atau peningkatan biaya stok jika peramalan
tidak akurat. Untuk meningkatkan ketepatan perkiraan, penggunaan Metode Single Exponential
Smoothing diusulkan. Metode ini menghaluskan nilai masa lalu dengan bobot eksponensial,
memberikan penekanan lebih besar pada data terbaru. Penggunaan data 1 (satu) tahun terakhir
sebagai data acuan pencatatan masa lalu untuk percobaan peramalan untuk 1 (satu) bulan
kedepan. Eksperimen menggunakan Alpha yang berbeda menguji akurasi dalam situasi aktual.
Hasil dari eksperimen dengan alpha 0,2 hampir sama dengan nilai aktual dalam meramalkan
keadaan satu bulan ke depan dengan error yang paling rendah yaitu MAPE 12,05% dan perama-
lan penjualan gamis sebanyak 1.476 pcs.

Kata kunci: gamis; penjualan; peramalan; single exponential smoothing (ses); toko ratna jaya.
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INTRODUCTION

The sale of Muslim and Muslimah
clothing is a business based on sharia
law. As a country with a majority Mus-
lim population, Indonesia offers opportu-
nities for Muslim fashion companies. En-
trepreneurs who run fashion businesses
based on sharia principles will benefit
economically and socially as they have to
behave in accordance with sharia stand-
ards such as piety, politeness, courtesy,
care, and trustworthiness[1].

Forecasting one of the art and sci-
ence of predicting what will happen in
the future. This will involve collecting
previous data, such as the previous year's
sales, and using mathematical models to
project future data[2]. This becomes cru-
cial when the company has to plan future
production, because without forecasting,
setting the right production quantities can
be a complicated challenge[3]. By apply-
ing demand prediction, risks arising in
inventory control can be minimized [4].

Toko Ratna Jaya is a fashion busi-
ness that sells women's gamis in the
midst of a growing fashion market. Toko
Ratna Jaya is located on JI. Letjend. Su-
prapto, North Tanjung Balai sub-district,
Kel. Tanjung Balai 1V, Tanjung Balai
City. Toko Ratna Jaya has been estab-
lished for 20 years precisely in 2003.

Toko Ratna Jaya experienced in-
stability in the number of gamis sold
from January 2023 to January 2024. This
can be seen directly in the owner's note-
book where the owner will record sales
per day and add them up every month.
Because of the fierce business competi-
tion and the rapid exchange of gamis
models, Toko Ratna Jaya has to sell the
stock that has been sold, even if the stock
has not been sold for a long time, Toko
Ratna Jaya will sell the gamis at a price
below the capital which can cause losses
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to Toko Ratna Jaya. Thus, the owner of
Toko Ratna Jaya must be able to estimate
the exact amount of goods to be pur-
chased based on previous sales data be-
cause this prediction greatly affects the
decision about the number of goods to be
provided or sold.

Research with the title "Compari-
son of SES and DES Methods in Predict-
ing New Learners at SMA Negeri 1 Tual"
states that the SES method is better than
the DES method because it has the small-
est MAPE value.[5], and research with
the title "Application of the Single Expo-
nentiall Smoothing Method for Sales
Forecasting Analysis” states that the SES
method is quite easy to use for sequential
forecasting and can be used for forecast-
ing as far as the next 1 to 3 months.[6].
Research with the title "Single Expo-
nential Smoothing: A Forecasting Meth-
od for Measles Vaccine Needs" states
that with the SES method, it can predict
or forecast the number or stock of incom-
ing and outgoing goods in the company,
and can predict the number of new stu-
dents, as well as fish sales stock. [7].

Research with the title "Compari-
son of Single Exponential Smoothing and
Moving Average Methods on Forecasting
Sales of Cooking Oil Products at Pt Tu-
nas Baru Lampung" states that forecast-
ing with the Single Exponential Smooth-
ing (SES) method is more accurate than
the Single Moving Av-erage (SMA)
method because the SES method has a
smaller error value. [8].

The research with the title "Fore-
casting Implementation in Inaura Hair
Care Sales With Single Exponential
Smoothing Method" states that the single
exponential smoothing method has been
applied effectively, using an o value of
0.2. The results show excellent forecast-
ing ability, with a MAPE of 0.04, MAD
of 21, and MSE of 432, which falls into
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the Excellent Forecasting Ability catego-
ry. The results show excellent forecasting
ability, with a MAPE of 0.04, MAD of
21, and MSE of 432, which falls into the
Excellent Forecasting Ability category
[9].

Some of the previous research that
has been explained states that the Single
Exponential Smoothing method is very
helpful in producing the right decision
for forecasting with the best level of ac-
curacy. This supports this research, but
this research uses an information system
so that this forecasting system can make
it easier for Toko Ratna Jaya to do fore-
casting without doing manual calcula-
tions and this system can also help Toko
Ratna Jaya reduce losses caused by
stockouits.

The stages of preparing quantitative
forecasting are choosing at least two
forecasting techniques that are considered
the most suitable, calculating the parame-
ters of the forecasting function, choosing
the best method where the method has
the smallest error and verifying the fore-
cast.[10]. There are three types of fore-
casting based on horizon such as long-
term forecasting, medium-term forecast-
ing and short-term forecasting [11].

This research aims to predict future
sales of gamis for Ratna Jaya shop, De-
sign a forecasting system for gamis sales
at Ratna Jaya Shop and apply the Single
Exponen-tial Smoothing (SES) method to
the forecasting system created.

From the background of the exist-
ing problems, a solution is needed in the
form of a forecasting system that is able
to predict future sales of gamis, which
will later become a reference in the pro-
cess of restocking goods. Therefore, the
single exponential smoothing method is
used to forecast the number of gamis
sales, especially when the data shows
trends and seasonal patterns. By applying

this method in the information system, it
is hoped that forecasting can be done
with a minimal error rate and close to the
actual value, so that Toko Ratna Jaya can
estimate the number of gamis for the next
period and avoid losses.

METHOD

This research uses the Single Ex-
ponential Smoothing (SES) method by
collecting information or data and inves-
tigating the data that has been obtained.
The research method provides an over-
view of the research design which in-
cludes[12].

Literature Study

Collecting references in the form of
books, journals, and research materials
relevant to the topic of forecasting using
the SES method.

Collecting Data

Collected through interviews and ob-
servations to observe and analyze the
gamis sales process at Toko Ratna Jaya
Tanjung Balai, which will be processed
using the web based Single Exponential
Smoothing method.

Table 1. Data Penjualan Gamis

No Period Sold (Pcs)
1 Januari 2023 1.300
2 Februari 2023 1.190
3 Maret 2023 2.457
4 April 2023 1.840
5 Mei 2023 1.540
6 Juni 2023 1.513
7 Juli 2023 1.764
8 Agustus 2023 1.524
9 September 2023 1.520
10  Oktober 2023 1.622
11 November 2023 1.390
12 Desember 2023 1.300
13 Januari 2024 1.400
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In table 1. the gamis sales data of
Toko Ratna Jaya Tanjung balai from
January 2023 to January 2024 will fore-
cast gamis sales one month ahead (Feb-

ruary).

System Planning

Create a system design with the aim
of making a more structured and efficient
system according to needs, so as to pro-
duce a system that can predict well.

System Implementation

At this stage, implementation aims to
achieve the previously designed goals. In
the context of this research, implementa-
tion refers to the application of all predic-
tion system designs.

The formula of the Single Exponen-
tial Smoothing (SES) method is as fol-
lows:

Ft=aXt—-1+(1—-a)Ft—1

Description:

a : Parameter value of O<a<l
Xt—1 : Actual value at time(t-1)
Ft—1 : Forcasting value at time(t-1)
Ft : Forecasting value attime t

(D

The accuracy of a forecast can be
measured by several measures, among
others[13]: Mean Squere Error (MSE)

Mean square of the difference in val-
ue between the estimated value and the
actual value.

MSE = 2 @)

Mean Absolute Deviation (MAD)

MAD = Y A=ftl (3)
Mean  Absolute  Percentage  Error
(MAPE)

The average of the absolute percent
difference between the actual value and
the forecast value.

MAPE = 2 (4)

RESULT AND DISCUSSION

Process Analysis

The process of calculating data us-
ing the Single Exponential Smoothing
method, which will result in forecasting
the sales of gamis for the next month. To
measure the error value of each alpha can
be seen from the MAPE (Mean Absolute
Percentage Er-ror) value, where the lower
the MAPE value, the more accurate the
prediction is.

Tabel 2. Calculation with alpha 0.1

ngl_ Yt o a*Yt 1l-a Ft
1 1.300 - - - -
2 1.190 0,1 11900 0,9 1.300,0
3 2.457 01 24570 09 1.289,0
4 1.840 0,1 184,00 0,9 14058
5 1.540 0,1 154,00 0,9 14492
6 1.513 0,1 151,30 0,9 14583
7 1.764 0,1 176,40 0,9 14637
8 1.524 0,1 152,40 0,9 14937
9 1.520 0,1 152,00 0,9 14968
10 1.622 0,1 16220 0,9 14992
11 1.390 0,1 139,00 09 15114
12 1.300 0,1 130,00 0,9 14992
13 1.400 0,1 140,00 0,9 14793
14 - - - - 14714

Tabel 3. Calculation with alpha 0.2

Peri- Yt o o*Yt l-a Ft
od
1 1.300 - - -
2 1.190 0,2 23800 0,8 13000
3 2.457 02 49140 08 12780
4 1.840 0,2 36800 08 15138
5 1.540 0,2 30800 08 15790
6 1.513 0,2 30260 08 15712
7 1.764 0,2 35280 0,8 15595
8 1.524 0,2 30480 08 1.6004
9 1.520 0,2 30400 08 15851
10 1.622 0,2 32440 08 15721
11 1.390 0,2 27800 08 15821
12 1.300 0,2 26000 08 15436
13 1.400 0,2 280,00 0,8 14949
14 - - - - 1.475,9
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Forecasting Error
Alpha 0.2

MAD

MSE

MAPE = Yyt — Ft|/|Yt| * 100%

=Yt —Ft
n
=2.639,14

12

= 219,93

= vt — Ftf

n

=1.673.136.33

12

= 139.428,03

Value Using

=145 * 100%

n

12
= 12,05%

Tabel 4. Calculation with alpha 0.3

Period Yt a a*Yt 1l Ft

1 1300 - - - -
2 1190 03 35700 07 1.300,00
3 2457 03 73710 07 1.267,00
4 1840 03 55200 07 162400
5 1540 03 46200 07 168380
6 1513 03 45390 07 164416
7 1764 03 52920 07 160481
8 1524 03 45720 07 165257
9 1520 03 45600 07 1.614,00
10 1622 03 486,60 07 158580
11 1390 03 41700 0,7 159666
12 1300 03 39000 07 153466
13 1400 03 42000 0,7 146426
14 - - - - 144498

Tabel 5. Calculation with alpha 0.4

Period Yt o a*Yt 1o Ft

1 1300 - - - -
2 1190 04 47600 06 1.300,00
3 2457 04 98280 06 1.256,00
4 1840 04 73600 06 1.73640
5 1540 04 61600 06 177782
6 1513 04 60520 06 168270
7 1764 04 70560 06 1.614,82
8 1524 04 60960 06 167449
9 1520 04 60800 06 161430
10 1622 04 64880 06 157658
11 139 04 55600 06 159475
12 1300 04 52000 06 151285
13 1400 04 56000 06 142771
14 - - - - 141663
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Tabel 6. Calculation with alpha 0.5

Period Yt o o*Yt 1-o Ft

1 1.300 - - - -

2 1190 05 595,00 0,5 1.300,00
3 2457 05 122850 05 1.245,00
4 1840 05 920,00 05 1.851,00
5 1540 05 770,00 05 1.84550
6 1513 05 75650 05 1.692,75
7 1764 05 882,00 05 1.602,88
8 1524 05 762,00 05 1.68344
9 1520 05 760,00 05 1.603,72
10 1622 05 811,00 05 1.561,86
11 1390 05 69500 05 1.591,93
12 1300 05 650,00 05 1.490.96
13 1400 05 700,00 05 1.39548
14 - - - 1.397,74

Tabel 7. Calculation with alpha 0.6

Period Yt o o*Yt 1-0 Ft
1 1.300 - - - -
2 1190 06 714,00 0,4 1.300,00
3 2457 06 147420 04 1.234,00
4 1840 06 110400 04 1.967,80
5 1540 0,6 924,00 04 1.891,12
6 1513 0,6 907,80 04 1.680,45
7 1764 06 105840 04 1.679,98
8 1524 0,6 91440 04 1.690,39
9 1520 0,6 912,00 04 1.590,56
10 1622 06 97320 04 154822
11 1390 0,6 834,00 04 159249
12 1300 0,6 780,00 04 1.471,00
13 1400 0,6 840,00 04 1.368,40
14 - - - - 1.387,36

Tabel 8. Calculation with alpha 0.7

Periode Yt o a*Yt L Ft

1 1.300 - - - -

2 1.190 0,7 833,00 0,3 1.300,00
3 2457 0,7 171990 0,3 1.223,00
4 1840 0,7 128800 0,3 2.086,80
5 1540 0,7 107800 0,3 1914,04
6 1513 0,7 105910 0,3 165221
7 1764 0,7 123480 03 1554,76
8 1524 0,7 106680 03 170123
9 1520 0,7 106400 03 157717
10 1622 07 113540 03 153715
11 1.390 0,7 973,00 0,3 1.596,55
12 1.300 0,7 910,00 0,3 1.451,96
13 1400 0,7 980,00 0,3 1.34559
14 - - - - 1.383,68
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Tabel 9. Calculation with alpha 0.8

F.’e_ Yt o o*Yt 1-a Ft

riod
1 1.300 - - - -
2 1.190 0,8 952,00 0,2 1.300,0
3 2.457 0,8 196560 02 12120
4 1.840 0,8 147200 02 22088
5 1.540 0,8 123200 02 19136
6 1.513 0,8 1.210,40 0,2 16147
7 1.764 0,8 141120 0,2 15333
8 1.524 0,8 121920 02 1.717,8
9 1.520 0,8 1.216,00 0,2 15627
10 1.622 0,8 129760 02 15285
11 1.390 0,8 111200 0,2 1.603,3
12 1.300 0,8 1.04000 0,2 14326
13 1.400 0,8 112000 0,2 13265
14 - - - - 1.358,3

Tabel 10. Calculation with alpha 0.9

Pe-

riod Yt o a*Yt l-a Ft

1 1.300 - - - -

2 1.190 0,9 1.071,00 0,1 1.300,00
3 2.457 09 221130 01 120100
4 1.840 0,9 1.656,00 0,1 233140
5 1.540 0,9 1.386,00 0,1 1.88914
6 1.513 0,9 1.361,70 0,1 157491
7 1.764 0,9 158760 0,1 151919
8 1524 0,9 137160 0,1 173952
9 1.520 0,9 1.368,00 0,1 154555
10 1622 0,9 145980 0,1 152256
11 1.390 0,9 125100 0,1 1.612,06
12 1.300 0,9 117000 0,1 141221
13 1.400 0,9 1.260,00 0,1 131122
14 - - - - 1.391,12

So, the results of gamis forecast-
ing at Toko Ratna Jaya Tanjung Balai
using the single exponential smoothing
method in the next period using alpha of
0.2 with the smallest MAPE error rate of
12.05% is 1,476 pcs, with the Good fore-
casting ability category.

Interface Implementation

The interface implementation of
using the Single Exponential Smoothing
(SES) method for gamis sales forecasting
at Toko Ratna Jaya is as follows:
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Home Menu

The home menu can display the
amount of sales data and the latest fore-
cast after a successful login.

13 Feb-2024 skan el 176 s
ﬁr_@m@

Image 1. Home Menu

-
Apr-2024 skan ejuel 1449 pes ctode

Sales Menu View
Sales menu Form That Is Used To
Manage Sales Data.

2 Penjualan

Data Penjualan

Gamis Terjual (Pes)

2023-01-31 1300

2023-0

Image 2 Sales Menu

Forcasting Menu View

The forecasting menu functions to
forecast sales by entering the sales peri-
od.

Perhitungan Peramalan

Masukkan Pericde Penjualan

Image 3. Forcasting menu

Forecasting Result Display
The calculation result form will
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appear after forecasting and contains in-
formation such as forecasting results,
MSE, MAD and MAPE.

Detail Perhitungan

Nama Produk : Gamis &

Apr-2024

Image 4. Forcasting Result Desplay

CONCLUSION

The forecasting system created has
succeeded in forecasting the sales of
gamis at Toko Ratna Jaya for the next
one month period. By using the single
exponential smoothing (SES) method, the
gamis sales forecast for February 2024 is
1,476 pcs with a 0.2 and an error rate of
12.05% (MAPE). The test results using
this method are able to provide decisions
for Toko Ratna Jaya Tanjung Balai to
achieve the desired sales target.
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