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Abstract—In accordance with the rules that have been set from the Village Office so that the community gets subsidized food, it
must comply with the specified criteria. The Village Office will determine who is selected to receive subsidized food and distribute
it to poor families. As a tool that can be used to determine someone who is eligible to receive subsidized food, a decision support
system is needed. In the decision support system there are several methods, one of which can be used is the SAW (Simple Additive
Weighting) method. In this research.
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1. INTRODUCTION

The village office is a center for community services and activities in the village, both in the fields of government,
empowerment, development, and coaching[1]. As an example of the service provided by the Village Office is the
distribution of subsidized food items that will be received by the poor. In the distribution of subsidized food, data
collection is carried out where there are several criteria needed so that the receipt of subsidized food can be carried
out optimally.

Indicators in the selection of the poor who get subsidized food have several criteria. These include 1) people
who have underprivileged cards, 2) insufficient income, 3) number of dependents, 4) housing, and so on. Until now,
the distribution of subsidized feed ingredients provided by the village office has not been fully implemented properly
because there are still poor people who have not received it. In order for the distribution of subsidized food to be more
objective, of course it requires a tool, namely an information system that aims to process data so as to produce the
required information, in the form of rankings for the community. This information system is known as a decision
support system (DSS) [2].

Decision support system or often referred to as DSS is an information system that is often used to assist in
making a decision. The DSS is usually used by an organization to make decisions about the problems at hand[2]-[5].
In DSS there are ranking methods to facilitate decision making, such as Weighted Product (WP), Simple Additive
Weighting (SAW), TOPSIS, ELECTRE, and others [6], [7].

Currently, there are many studies that cover the distribution of subsidized food by implementing a decision
support system. Among them are research conducted by R. Mahdalena Simanjorang in 2017 about "Decision Support
System for Determining Recipients of Subsidized Food Materials for Poor Families Using the AHP Method at the
Mangga Village Office", using this method is expected to help the Mangga Village Office to determine who gets
subsidized food by ranking the largest alternative[2]. Masita Handayani in 2017 conducted a study entitled Decision
Support System for Determining Raskin Acceptance Using the TOPSIS Method, that in determining Raskin recipients
by taking the highest final recipient score[8]. Meanwhile, research conducted by Risa Helilintar in 2016 regarding the
Application of the SAW and Fuzzy Methods in the Scholarship Acceptance Decision Support System, that the best
alternative value will be chosen [9].

In this study, the authors used the Simple Additive Weighting (SAW) method to determine the distribution of
subsidized food at the Galang District Village Office. The results of this study are expected to be able to provide
effective decisions that are useful for the Village Office in making decisions on people who are entitled to subsidized
food.

2. RESEARCH METHODOLOGY
2.1 Research Stages

In conducting research at the Village Office, the author carried out several stages of data collection methods used to

obtain the data needed by the author, namely:

1. Field Research (Field Research), at this stage the authors conduct research directly. In this initial stage, there are
several methods including observation, interviews with village leaders or employees, related to the poor who
receive subsidized food.
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2. Library Research, at this stage the author reads books and articles related to previous studies conducted by several
experts, as well as to the method used by the author in the decision support system in determining recipients of
subsidized food for poor families.

3. Stages of Analysis and Testing, at this stage the author takes several data samples. A total of 20 data samples about
poor families who will receive subsidized food, the authors also take a sample of the attributes and criteria that
have been set by the Village Office in selecting who is entitled to receive subsidized food. The author will rank
using the Simple Additive Weighting (SAW) method to determine 3 families who will receive subsidized snacks.

4. Stages of Results and Research Resume, at this last stage the author will get poor families who are entitled to
receive subsidized confectionary materials, also the author can write a research report that he does.

2.2 Subsidized Foodstuff

Food is a basic need for human consumption which is obtained from agricultural, vegetable and animal products.
Subsidized food is a budget that has been set by the central government for the poor. Subsidized foodstuffs are usually
in the form of rice which will later be distributed to the people who are entitled to it[10].

2.3 Simple Additive Weighting Method

The Simple Additive Weighting (SAW) method is often also referred to as the weighted addition method which rates
each alternative on all existing attributes. The SAW method requires the process of normalizing the decision matrix
() to a scale that can be compared with all existing alternative ratingsX;;[11]-[17].

SAW Method Stages

1. Preparing the Decision Matrix

X1 X2 — X
O @
. Xm1 Xmz — Xumn
Information:
Xij = Decision matrix
i = Alternative (row)
j = Attribute or criteria (column)
n = Number of attributes
m = Number of alternatives
2. Calculating the Normalization Matrix (R;;)
Xy (benefit attribute)
R.. = Max Xij (2)
ij - in X;i
a2ty (cost attribute)
Xij
Information:
R = Normalized matrix

ij
Max X;; = The highest value in the j-th column
Min X;; = The lowest value in the j-th column

Xij = Decision matrix

3. Calculating Preference Value (V;)
At this final stage to determine the rating value of each alternative. A larger value indicates that the alternative is more
selected. (V;)(4;)

Vi = Xi-i WiRy; 3)
Information:
V; = preference value
w; = Weight
R;j = Normalized matrix
j = Criteria/attributes
n = Number of criteria/attributes

3. RESULTS AND DISCUSSION

One of the problems faced in determining who is entitled to receive subsidized food in the village is the large number
of people who register to get benefits from the government. Therefore, the Village Head and Village Staff need a
ranking of the people who have registered, by looking for the best alternative.
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Based on this problem, the author makes a Decision Support System for Determining the Acceptance of
Subsidized Foodstuffs for Poor Families with the SAW Method at the Village Office. The following are the criteria
for receiving subsidized food for poor families:

o) = Poor Card

C, = Income

Cs = Number of Dependents
(A = House Condition

Cs = Electricity Bill per Month
And as an alternative, the author uses 20 data samples, namely:
A, = Maruti

A, = Saidi

A, = Sri

A, = Praise

Ag = Lucy

Ag = poniran

A, = Paiman

Ag = Parno

A = Mukiran

Ajp =Zum

A = Tukiyo

A, =Tumin

Aqs = Heri

A, = Ngatijo

Ais = Supri

Ase = Mujiah

Ais = Dian

A =0no

A = Arju

Ay =Dona

In this SAW method, it is necessary to determine the attributes of each criterion and choose its weight. This is
to select the use of the weighted value of each criterion for the selection process. Decision making gives weight to
each criterion viz.

Table 1. Criteria for Accepting Subsidized Foodstuffs

Criteria Variable Type Weight
Poor Card C; Benefits 25%
Income C, Benefits 20%
The number of dependents Cs Benefits 20%
Home Condition C, Benefits 20%
Electricity Bill per Month Cs Benefits 15%
Table 2. Weighting Criteria C1, C4
Criteria Score Weight
Poor Card Do not have 2
Have 3
Home Condition Rumbiah Wall, Earth Floor 5
Plank Wall, Plank Floor 4
Cement Wall, Earth Floor 3
Cement Wall, Cement Floor 2
Cement Wall, Ceramic Floor 1

The following table 3 is the data that has registered to get subsidized food in the village,

Table 3. Data on Prospective Subsidized Food Recipients

. Criteria
Alternative c1 c2 c3 ca c5
Maruti Have 300,000 3 Cement Wall, Cement Floor 50,000
Saidi Have 200,000 5 Cement Wall, Earth Floor 50,000
Sri Do not have 700,000 1 Cement Wall, Ceramic Floor 90,000
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. Criteria

Alternative c1 c2 c3 ca c5

Praise Do not have 1,000,000 1  Cement Wall, Cement Floor 50,000
Lucy Do not have 1,500,000 5  Cement Wall, Ceramic Floor 120,000
poniran Do not have 1,000,000 2  Cement Wall, Ceramic Floor 200,000
Paiman Do not have 500,000 2 Cement Wall, Ceramic Floor 130,000
Parno Do not have 400,000 2  Cement Wall, Cement Floor 80,000
carving Do not have 1,500,000 3  Cement Wall, Cement Floor 50,000
Zum Have 1,000,000 6  Cement Wall, Earth Floor 50,000
Tukiyo Do not have 800,000 3  Cement Wall, Cement Floor 50,000
Tumin Do not have 700,000 2 Cement Wall, Cement Floor 50,000
Harry Do not have 800,000 2  Cement Wall, Cement Floor 70,000
Ngatijo Have 500,000 4  Cement Wall, Earth Floor 50,000
supri Do not have 700,000 1  Cement Wall, Ceramic Floor 100,000
Mujiah Have 600,000 3  Cement Wall, Cement Floor 90,000
Dian Do not have 1,000,000 1 Cement Wall, Ceramic Floor 120,000
Ono Do not have 400,000 2  Cement Wall, Cement Floor 120,000
Arju Do not have 1,500,000 3  Cement Wall, Earth Floor 100,000
Dona Do not have 800,000 2  Cement Wall, Cement Floor 120,000

From table 3, it produces a match rating between the alternatives and the criteria.

Table 4. Match Rating

. Criteria
Alternative c1 co c3 ca c5
Al 3 300,000 3 2 50,000
A2 3 200,000 5 3 50,000
A3 2 700,000 1 1 90,000
A4 2 1,000,000 1 2 50,000
A5 2 1,500,000 5 1 120,000
A6 2 1,000,000 2 1 200,000
A7 2 500,000 2 1 130,000
A8 2 400,000 2 2 80,000
A9 2 1,500,000 3 2 50,000
A10 3 1,000,000 6 3 50,000
All 2 800,000 3 2 50,000
Al2 2 700,000 2 2 50,000
Al3 2 800,000 2 2 70,000
Al4 3 500,000 4 3 50,000
A15 2 700,000 1 1 100,000
Al6 3 600,000 3 2 90,000
Al7 2 1,000,000 1 1 120,000
Al8 2 400,000 2 2 120,000
Al19 2 1,500,000 3 3 100,000
A20 2 800,000 2 2 120,000

The next stage of the Saw method is to make a decision matrix from the compatibility rating that has been generated.

1. Preparing the Decision Matrix
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3 300.000 3 2 50.000
3 200000 5 3 50.000
2 700000 1 1 90.000
2 1.000.000 1 2 50.000
2 1.500.000 5 1 120.000
2 1.000.000 2 1 200.000
2 500000 2 1 130.000
2 400.000 2 2 80.000
2 1.500.000 3 2 50.000
X = 3 1.000.000 6 3 50.000
Y12 800000 3 2 50.000
2 700.000 2 2 50.000
2 800.000 2 2 70.000
3 500.000 4 3 50.000
2 700.000 1 1 100.000
3 600.000 3 2 90.000
2 1.000.000 1 1 120.000
2 400.000 2 2 120.000
2 1.500.000 3 3 100.000
2 800.000 2 2 120.000-

Max=3 1.500.000 6 3 200.000

2. Calculating Normalized Matrices(Rij)
For Criteria C; (Benefit) by using the equation (2)
Ri;=313=1
R,;=33=1

Rs; =2/3=0.667
R41 =2/3=0.667
Rs, =2/3=0.667
R¢q =2/3=0.667
R,, =2/3=0.667
Rg; =2/3=0.667
R, =2/3 =0.667
Ry =3/3=1
Ri11 =2/3=0.667
Ri,1 =2/3=0.667
Ri3, =2/3=0.667
Ry =3/3=1
Ris, =2/3 =0.667
Ry =3/3=1
Ri71 =2/3=0.667
Rigq =2/3 =0.667
Rig, =2/3 =0.667
R,01 =2/3=0.667

For Criteria C, (Benefit) by using the equation (2)

R, , = 300,000/1,500,000 = 0.2
R, , = 200,000/1,500,000 - 0.133
R, = 700,000/1,500,000 = 0.467
R, = 1,000,000/1,500,000 = 0.667
R., = 1,500,000/1,500,000 -1

R, = 1,000,000/1,500,000 = 0.667
R, , = 500,000/1,500,000 = 0.333
Rg, = 400,000/1,500,000 = 0.267
R, = 1,500,000/1,500,000 -1

Ry = 1,000,000/1,500,000 = 0.667
Ry, , = 800,000/1,500,000 =0.533
Ry, = 700,000/1,500,000 = 0.467
Ry = 800,000/1,500,000 = 0.533
Ry, = 500,000/1,500,000 =0.333
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R,s, = 700,000/1,500,000 = 0.467
Ry = 600,000/1,500,000 =0.4
Ry = 1,000,000/1,500,000 = 0.667
Ry = 400,000/1,500,000 = 0.267
Ry, = 1,500,000/1,500,000 =1
R, = 800,000/1,500,000 =0.533

For Criteria C; (Benefit) by using the equation (2)
R;3=3/6=0.6
R,; =5/6 =0.833
R;; =1/6 =0.167
R,3 =1/6 =0.167
Rs; = 5/6 =0.833
Re3 = 2/6 =0.333
R, 5 =2/6 =0.333
Rg3 =2/6 =0.333
Rg3 =3/6=0.6
Ryg3=6/6=1
Ry13=3/6=06
Ri,3=2/6 =0.333
Ry33 =2/6 =0.333
Ry43 =416 =0.667
Ris3 =1/6 =0.167
Ri63=3/6=0.6
Ry;3 =1/6 =0.167
Rig3 =2/6 =0.333
Ri93=3/6=0.6
R,03 = 2/6 =0.333

For Criteria C, (Benefit) by using the equation (2)
R, =2/3=0.667
R,,=3/3=1

R;, =1/3=0.333
R,, =2/3=0.667
Rg, =1/3=0.333
R¢4 =1/3=0.333
R,, =1/3=0.333
Rg, =2/3=0.667
Ry, =2/3=0.667
Rips=3/3=1
R;14 =2/3=0.667
Ri,4 =2/3=0.667
Ri34 =2/3=0.667
Ri,4=33=1
Ris4 =1/3=0.333
Rie4 =2/3 =0.667
Ri74=1/3=0.333
Rig4 =2/3=0.667
Rig4=3/3=1
R,04 =2/3=0.667

For Criteria C5 (Benefit) by using the equation (2)
R; s =50,000/200,000 =0.23

R, < =50,000/200,000 =0.23

R3¢ =90,000/200,000 =045

R, =50,000/200,000 =0.25

Rs s =120,000/200,000 =0.6

Res =200,000/200,000 =1

R, s =130.00/200,000 =0.65

Rg s =80,000/200,000 =04
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Ry = 50,000/200,000 = 0.25
Ry0s = 50,000/200,000 = 0.25
Ry, s = 50,000/200,000 = 0.25
Ryzs = 50,000/200,000 = 0.25
Rys5 = 70,000/200,000 = 0.35
Ry.s = 50,000/200,000 = 0.25
Ryss = 100.00/200,000 = 0.5
Ryes = 90,000/200,000 = 0.45
Ry7 s = 120,000/200,000 = 0.6
Rygs = 120,000/200,000 = 0.6
Ry05 = 100,000/200,000 = 0.5
R,os = 120,000/12000 = 0.6

The results obtained for the normalized matrix are:(R;;)

1 0,2 06 0667 0,23
1 0,133 0,833 1 023
0,667 0,467 0.167 0,333 0,45
0,667 0,667 0.167 0,667 0,25
0667 1 0833 0333 06
0,667 0,667 0333 0333 1
0,667 0,333 0,333 0,333 0,65
0,667 0,267 0,333 0,667 0,4
0,667 1 06 0667 025
1 0,667 1 1 025
5710667 0533 06 0,667 025
0,667 0,467 0,333 0,667 0,25
0,667 0,533 0,333 0,667 0,35
1 0,333 0,167 1 025
0,667 0,467 0,167 05333 0,5
1 0,4 06 0667 045
0,667 0,667 0,167 0,333 0,6
0,667 0,267 0,333 0,667 0,6
0,667 1 0,6 1 0,5
10,667 0,533 0,333 0,667 0,6

3. Finding the Preference Value by using the formula for equation (3)(V;)

V; = ¥(0,25% 1) + (0,2 0,2) + (0,2  0,6) + (0,2 * 0,667) + (0,15 * 0,23) = 0.557
V, = 3(0,25 % 1) + (0,2 * 0,133) + (0,2 * 0,833) + (0,2 * 1) + (0,15 * 0,23) =0.910
Vs = (0,25 % 0,667) + (0,2 * 0,467) + (0,2 * 0,167) + (0,2 * 0,333) + (0,15 * 0,45) =0.425
V, = %(0,25 % 0,667) + (0,2 % 0,667) + (0,2 * 0,167) + (0,2 * 0,667) + (0,15 * 0,25) = 0.602
Vs = (0,25 % 0,667) + (0,2 * 1) + (0,2 * 0,883) + (0,2  0,333) + (0,15 * 0,6) =0.698
Vs = 3(0,25 % 0,667) + (0,2 * 0,667) + (0,2 * 0,333) + (0,2 * 0,333) + (0,15 * 1) =0.581
V, = (0,25 % 0,667) + (0,2 * 0,333) + (0,2 * 0,333) + (0,2 * 0,333) + (0,15 * 0,65) =0.461
Vg = (0,25 % 0,667) + (0,2 * 0,267) + (0,2 * 0,333) + (0,2 * 0,667) + (0,15 * 0,4) =0.478
Vo = 50,25 % 0,667) + (0,2 % 1) + (0,2 * 0,6) + (0,2 x 0,667) + (0,15 * 0,25) = 0.656
Vio = X(0,25 % 1) + (0,2 % 0,667) + (0,2 * 1) + (0,2 * 1) + (0,15 * 0,25) =0.820
Vi, = X(0,25 % 0,667) + (0,2 % 0,533) + (0,2 % 0,6) + (0,2 * 0,667) + (0,15 * 0,25) = 0.562
Vi, = ¥(0,25 % 0,667) + (0,2 % 0,467) + (0,2 * 0,333) + (0,2 * 0,667) + (0,15 * 0,25) = 0.495
Vi3 = X(0,25 % 0,667) + (0,2 * 0,533) + (0,2 * 0,333) + (0,2 * 0,667) + (0,15 * 0,35) =0.523
Vs = X(0,25% 1) + (0,2 % 0,333) + (0,2 % 0,167) + (0,2 * 1) + (0,15 * 0,25) = 0.586
Vis = (0,25 % 0,667) + (0,2 * 0,467) + (0,2 % 0,167) + (0,2 * 0,333) + (0,15 % 0,5) =0.433
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Vi = X(0,25% 1) + (0,2 % 0,4) + (0,2 * 0,6) + (0,2 * 0,667) + (0,15 * 0,45)

Vy; = X(0,25 % 0,667) + (0,2 % 0,667) + (0,2 * 0,167) + (0,2 * 0,333) + (0,15 * 0,6)
Vg = Y(0,25 % 0,667) + (0,2 % 0,267) + (0,2 * 0,333) + (0,2 * 0,667) + (0,15 * 0,6)
Vio = %(0,25 % 0,667) + (0,2 1) + (0,2 * 0,6) + (0,2 * 1) + (0,15 % 0,5)

Voo = %(0,25 % 0,667) + (0,2 * 0,533) + (0,2 * 0,333) + (0,2 * 0,667) + (0,15 * 0,6)

From the results of the preference values above, the final results are:
Table 5. The final result

Alternative  Name Vi Rating
Al Maruti 0.557 12
A2 Saidi 0.910 1
A3 Sri 0.425 20
A4 Praise 0.602 7
A5 Lucy 0.698 4
A6 poniran 0.581 9
A7 Paiman 0.461 18
A8 Parno 0.478 17
A9 carving 0.656 5

A10 Zum 0.820 2
All Tukiyo 0.562 10
Al2 Tumin 0.495 15
Al13 Harry 0.523 13
Al4 Nagatijo 0.586 8
Al5 supri 0.433 19
Al6 Mujiah 0.650 6
Al7 Dian 0.488 16
Al8 Ono 0.508 4
Al19 Arju 0.761 3
A20 Dona 0.561 11

= 0.650
=0.488
=0.508
=0.761
=0.561

From the final results above, it can be recommended that the 5 families with the highest scores receive subsidized

food at the Village Office, namely:
Saidi (A,)

Zum (Aqp)

Arju(Ay)

Lucy(As)

carving (Aq)

arwpndE

4. CONCLUSION

From the results and discussion, it can be concluded that the decision support system using the simple additive
weighting method is very helpful in determining the receipt of subsidized food at the Village Office because many
people have volunteered as alternatives so that by using this method the Village Head and village staff can decide one

or the other. the best alternative would be to receive subsidized food from the Village Office.
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