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ABSTRACT

Forecasting is a prediction of uncertain events in the future. Forecasting the number of new students is one of the things that can be used for planning
materials for the teaching and learning process, therefore it is necessary to predict the number of new students. This research was conducted at Malang
State Polytechnic. The annual data analyzed was taken from 2011 to 2017. To predict the number of new students, the Single Exponential Smoothing
method was used. This forecasting method focuses on decreasing the priority exponentially on the previous observation object. In exponential
smoothing or exponential smoothing there are one or more smoothing parameters determined explicitly, and this result determines the weight imposed
on the observation value. Based on the calculation results, the smallest error value is found at the value of o = 0.9 with MAD value 8.41, MAPE

7.21%, and RMSE 10.7.
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1. Introduction

Forecasting is an activity that predicts or predicts what will happen in
the future based on past data. Forecasting is an important thing in a
company or organization in making a management decision. Whether or
not the results of a study are largely determined by the accuracy of the
predictions made.

Malang State Polytechnic is a vocational education in Malang City
which has several departments with different levels of interest. One of the
departments is Electrical Engineering, Mechanical Engineering,
Information Technology, Civil Engineering, Chemical Engineering,
Accounting, and Commerce Administration. The progress of a college is
influenced by the size of the quality of graduation. Judging from the
number of applicants for Malang State Polytechnic, they have large
applicants from within or outside the region each year. This of course
requires a prediction or forecasting system to predict the number of
prospective new students with the aim of making decisions and
prioritizing how many prospective students will be accepted.

To make a prediction system or forecasting the number of prospective
new students required a good forecasting method and sufficiently precise
calculations to predict the number of prospective students who register. In
this study, the method to be taken is single exponential smoothing. This
method is done by repeating calculations continuously using the latest
data.

* Corresponding author.

2. Methodology
2.1. Forecasting

According to Heizer and Render (2009: 162), forecasting is art and
science to predict future events. Forecasting is the most important part in
making a decision in an organization or company. This is because
forecasting can be the basis of short, medium, or long-term planning for
the company. In addition, forecasting can also be used to find out when an
event will occur, so that appropriate action can be taken. In making
predictions strived for uncertainty can be minimized, by calculating
prediction errors. Forecast errors can be measured by:

e Mean absolute deviation (MAD)

MAD is a value calculated by taking the number of absolute values of
each forecasting error divided by the number of periods of data (n). The
following equation 1 is the MAD calculation formula.

Ylactual—forecasting|
n

MAD =

@

e Mean absolute percent (MAPE)
It is the average of the overall percentage of errors (differences)
between actual data and forecasting data. Accuracy measures are matched
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with time series data, and are shown in percentages. The following

equation 2 is the MAPE calculation formula.
MAPE = Y.(absolute deviation/value)*100

. @
e Mean squared error (MSE)

Each error or remainder is squared. Then added up and added to the
number of observations. This approach regulates large forecasting errors
because they are squared. The following equation 3 is the MSE
calculation formula.

__ X(forecast error)?

MSE ©)

e Root mean squared error (RMSE)

It is rooted in the value of the MSE that has been searched before. V
The smaller the value generated the better the forecasting results will be
done. The following equation 4 is the RMSE calculation formula.

RMSE = Z(foreca:t error)?

2.2. Single Exponential Smoothing

Q)

The Exponential Smoothing Forecasting Method is widely used to
predict the demand for goods (demand) which is very fast. This method is
not influenced by trend and season. The formula is as follows:

St+1=a Xt + (1 —a) St (5)
Where :

St+1 : Prediction for periodtot +1

Xt : Real value of period to t

St : Forecast for period t

o : Weight which shows the smoothing constant

. Result and Discussion

Many decisions can be made depending on the number of students
including the ratio of the number of lecturers and students, the building
for the teaching and learning process and other facilities on campus.
Malang State Polytechnic is one of the campuses where the number of
students increases every year. For this reason, a research system was
created to help predict the number of students accepted each year. In
collecting data, it is based on student data received in the last 7 years
starting in the 2011 school year until the school year 2017. The data used

12 11 12 12 15 14 15
D-II1 T. Listrik 3 9 2 6 4 7 4
D-IINT. 10 10 12 13
Telekomunikasi 93 94 96 4 0 2 0
14 14 13 18 16 18 18
D-111 M. Informatika 8 5 6 9 9 2 0
19 21 22 25 25 22 23
D-II1 T. Mesin 6 9 6 3 3 5 7
12 12 13 18 17 16
D-II1 T. Sipil 92 2 7 0 2 4 4
10 12 13 16 16 15 15
D-II1 T. Kimia 1 9 5 1 3 7 5
17 21 22 25 19 19 19
D-111 Akuntansi 0 7 1 4 7 5 3
D-111 Administrasi 16 19 20 22 20 21 20
Bisnis 1 6 1 8 7 5 9
11 13 13 15 15 15 15
D3 Total 80 33 63 50 52 49 50
10 10 10 13 13
D4 D-1V T. Elektronika 46 3 87 6 9 1 4
D-1V Sistem 10 10 15 15
Kelistrikan 51 52 75 5 9 5 1
D-1V Jaringan
Telekomunikasi 10 13 13 13
Digital 59 81 78 5 7 1 6
12 16 20 29 25 25
D-IV T. Informatika 98 7 4 2 4 6 5
D-IV T. Otomotif
Elektronik 52 50 77 74 82 82 89
D-1V Manajemen 10 12 11 13 17 19 20
Rekayasa Konstruksi 2 0 7 7 5 0 3
D-IV Akuntansi 11 12 17 21 27 25 24
Manajemen 7 6 0 9 4 0 7
D-1V Manajemen 10 14 20 22 21 21
Pemasaran 86 9 5 1 7 6 0
61 76 91 11 14 14 14
D4 Total 1 8 3 97 07 11 25
Grand 17 21 22 26 29 29 29
Total 91 01 76 10 59 60 75

are data from 9 D3 study programs and 8 D4 study programs. The

following table 1 is the data used.

Table 1. Student Data

Level of 200 20 20 20 20 20 20

Study ~ StdyProgram o, 3 44 15 16 17
10 122 13 12

D3 D-I11 T. Elektronika 9% 92 99 5 7 2 8

136

In doing forecasting using the single exponential smoothing method,
the amount of alpha (a) applied is 0.2, 0.5, and 0.9. In order to predict a
which results in the smallest forecast error. The following is a calculation

example for alpha constants

(0=0.2).

D-111 T. Elektronika

Year 2011 : not yet determined

In 2012  : the number of prospective new students in 2011 was
determined for 96 D3 Electronics study programs
Year 2013 :

Fr=a. X+ (1 —a). S,

Fiyr = 0,2.92 4+ (1-0,2). 96

Fip1 = 95.2~ 95

Year 2014:

Fii=a. X+ (1 —a). S
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Fiy1=0,2.99+ (1 -0,2). 95
Fry1 =96

Table 2. Forecasting alpha=0.2,0.5, and 0.9

Study Year Actual Forecast Forecast Forecast
Program Data SES SES SES
Alpha= Alpha= Alpha=
0.2 0.5 0.9
D3 2011 96 N/A N/A N/A
Elektronika
2012 92 96 96 96
2013 99 95 94 92
2014 105 96 97 98
2015 127 98 101 104
2016 132 103 114 125
2017 128 109 123 131
Calculates errors / errors using MAD.
Year 2013:
99 — 95
1
=4
Year 2014:
105 -96
MAD = M
1
=4
Calculates errors / errors using MAPE.
Year 2013:
4-92
mapg = 2149
=4.35%
Year 2014:
4—-95
MAPE = 214 =951
=3.84%
Calculates errors / errors using MSE.
Year 2013:
4.35)2
MSE = ( )
=16
Year 2014:
3.84)2
MSE = ( 1 )
=144
RMSE =+/353.74
RMSE = 18.8
Table 3. Forecast alpha = 0.2 and forecast error
Program Tahun Data Alpha= MAD MAPE MSE
studi Aktual 0.2
D3 2011 96 N/A N/A N/A N/A
Elektronik
SO 2012 @ 9% 435% 160
2013 99 95 3,84% 14,4
2015 127 98 29 2302% 8545
2016 132 103 28 2150% 8057
2017 128 109 19 1462%  350,0
Total 1553  12,66% 353,74

137

RMSE 1838

From table 3 above, conclusions can be drawn on a = 0.2 obtained by the
value of MAD 15,53, MAPE 12,66%, and RMSE 18,8.

Table 4. Forecast alpha = 0.5 and forecast error

Program Tahun Data Alpha= MAD MAPE MSE
studi Aktual 0.2

D3 2011 2 N/A N/A N/A N/A
Elektronika 2012 92 96 4 4.35% 16,0
2013 99 94 5 5,05% 25,0

2014 105 97 9 8,10% 72,3

2015 127 101 26 2067% 6891

2016 132 114 18 1373% 3285
2017 128 123 5 3,96% 25,6

Total 11,16 9,31% 192,74
RMSE 13,9

From table 4 above, conclusions can be drawn on a = 0.5 obtained by the
value of MAD 11,16, MAPE 9,31%, and RMSE 13,9.

Table 5. Forecast alpha = 0.9 and forecast error

Program  Tahun  Data  Alpha= MAD  MAPE MSE
studi Aktual 0.2

D3 2011 % N/A N/A N/A N/A
Elektronika 2012 92 9% 4 4.35% 16,0
2013 98 92 7 6,67% 43,6

2014 105 98 7 634% 444

2015 127 104 23 17,85%  513,7

2016 132 125 7 5,51% 52,8
2017 128 131 3 2,56% 10,7

Total 8,41 721% 11353
RMSE 10,7

From table 5 above, it can be concluded that at o = 0.9, the MAD value is
8.41, MAPE is 7.21%, and RMSE is 10.7. In general, the lower the value
of MAD, MAPE, and RMSE means the better and more accurate. From
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tables 3, 4 and 5 above it can be seen that the smallest error value is found
in the value of 0.=0.9.
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. Implementation

e Main menu form
In the main menu form, the user will enter a username and password
to be able to access the next form.
Figure-1. Main menu form

e Forecast menu form
On this page users can do student forecasting in accordance with the
study program and the desired forecast year.
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Figure-2. Forecast menu form

e Form error count
On this page the user can calculate the error value.
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Figure-3. Form error count
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5. Conclusion

1.In determining the forecasting method the number of new students is
best applied to the next period by doing a forecasting comparison for
some alpha values () so that the smallest error value can be obtained at
the value o= 0.9.

2.Evaluation of forecasting results is done using the method of calculating
forecasting errors MAD, MAPE and RMSE. These three methods are
proven to be able to measure the performance of the model in
forecasting.

3. This application can be used to forecast the number of new students at
the same time for each new school year in accordance with the reports
of new students' actual campus data so that they can save time in the
forecasting process and the results are quite accurate.
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