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Abstract

Mango village is one of the areas that participates in various welfare programs for the local community, where in this village there are
still people who are far from prosperous because of various factors that affect the welfare of the local community, one of which is the
jobs owned by the community. Therefore, it is important for people to understand that work also greatly influences the level of welfare
for their own lives, so that they are fulfilled in the economy, education and others. Therefore the author wants to create a system that can
assist the government in developing community welfare programs in Mango Village by knowing the relationship between work and the
level of social welfare. After carrying out the above case trials with minimum support = 25%, confidence = 100% so that the rule results
that meet the support and confidence values are obtained, it can be concluded that if the assets owned are A4 (motorcycles), with T2
dependents (3-4), with M2 jobs (Private Employees) and A4 assets (Motorcycles), with P2 income (> 1,000,000 - < 2,000,000), then
enter K2 (welfare stage 1) with a support value of 20%, 100% confidence.
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1. Introduction

Mango village is one of the areas that participates in various welfare programs for the local community, where in this village there are still
people who are far from prosperous because of various factors that affect the welfare of the local community, one of which is the jobs
owned by the community. Therefore, it is important for people to understand that work also greatly influences the level of welfare for their
own lives, so that they are fulfilled in the economy, education and others [1], [2], [3].

Therefore the author wants to create a system that can assist the government in developing community welfare programs in Mango Village
by knowing the relationship between work and the level of social welfare. To carry out the analysis, the data needed is information about
the results of community work income, then analyzed using the Apriori algorithm to find the relationship between the two variables.Based
on the background above, the author has an interest in raising the title of thesis research with the title "Occupational Correlation to the
Level of Community Welfare Using the Apriori Algorithm" [4], [5], [6].

Based on the background stated above, the formulation of the problem raised is: How to determine the relationship and analyze the pattern

between work and the level of social welfare using the a priori algorithm? this is to process data using the a priori algorithm method into a
data mining system to produce the latest information with the WEKA and PHP applications [7], [8], [9].

2. Research Methods

2.1. Data Mining

Data mining is often known as a term used to find hidden knowledge in databases. Data Mining is an analysis step of the knowledge
discovery process in the database or knowledge discovery in database (KKD). According to Buulolo [10] states that Data Mining is an
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activity related to data collection, the use of historical data to find knowledge, information, regularity, patterns or relationships in large
data.

2.2. Apriori Algorithm

The Apriori algorithm is one of the most well-known algorithms in data mining for finding data patterns or patterns of occurrence/frequency
of data. According to Buulolo [10] in his book Apriori Algorithm, the term support value is the value used to measure the occurrence of
certain data compared to the total data. The formula for finding support values is as follows:

Support values for an itemset

JumlahTransaksiMengandung A

Support (A) = X 100 (1)

TotalTransaksi
Value support for 2 (two) itemsets

_ __ Jumlah Transaksi Mengandung A dan B
Support (AB)=P(ANB) = Total Transaksi
After all high-frequency patterns are found, then we look for association rules that meet the minimum requirements for confidence by
calculating the confidence of associative rules A—B, where support is supporting data and confidence is confidence.

The confidence value of the A—B rule is obtained from the following formula:

X 100 2

SUppOI’t (A) - Y. TransaksimengandungAdanB x 100% (3)

Y, Jumlahseluruhtransaksi

Confidance (A) — Y. TransaksimengandungAdanB x 100% (4)

Y TransaksimengandungA

After all the high-frequency patterns are found, then the association rules that meet the minimum requirements for confidence are searched
by calculating the confidence of the associative rules A U B. The confidence value of the rules A U B is obtained by the following formula:

Y. ] transaksi mengandung A dan B (5)
Y transaksi

Confidence - P (B|A)

3. Results And Discussion
3.1. Supporting Data

The following is data obtained from personnel transaction data as shown in Table 1.

Table 1: Data Desa Mangga

Asset
No. Amount_ Work Prosperity level
dependent Income Gold Land House Motorcycle Car
1 3 Laborer Rp. 500.000 - B ) ) N _ Prosperous Family Stage |
Rp. 1.000.000
2 2 Private sector Rp. 1.000.000 - ) ) N N ) Prosperous Family Phase I1
employee Rp. 2.000.000
Farmer Rp. 500.000 - Prosperous Family Phase |1
3 4 Rp. 1.000.000 ) v v v )
4 2 Driver Rp. 500.000 - ) ) N ) Prosperous Family Stage |
Rp. 1.000.000
5 3 Self-employed Rp. 1.000.000 - ) ) N N ) Prosperous Family Phase I1
Rp. 2.000.000
6 1 Private sector Rp. 1.000.000 - N ) ) N ) Prosperous Family Stage |
employee Rp. 2.000.000
7 5 Businessman Rp. 1.000.000 - ) ) N N ) Prosperous Family Phase I1
Rp. 2.000.000
8 3 Farmer Rp. 500.000 - ) N N N ) Prosperous Family Phase I1
Rp. 1.000.000
9 2 Driver Rp. 500.000 - ) ) N ) Prosperous Family Stage |
Rp. 1.000.000
10 3 Self-employed Rp. 2.000.000 - ) ) N N ) Prosperous Family Phase I1
Rp. 4.000.000
1 4 Private sector Rp. 1.000.000 - N ) N N ) Prosperous Family Phase I1
employee Rp. 2.000.000
12 2 Self-employed Rp. 1.000.000 - _ ) ) N ) Prosperous Family Stage |
Rp. 2.000.000
13 3 Businessman Rp. 2.000.000 - ) ) N N ) Prosperous Family Phase I1
Rp. 4.000.000
Farmer Rp. 500.000 - Prosperous Family Phase |1
14 4 Rp. 1.000.000 ) v v v )
Private sector Rp. 2.000.000 - Prosperous Family Stage I11+
5 3 employee Rp. 4.000.000 v ) v v v
16 3 Laborer Rp. 500.000 - ) ) N N ) Prosperous Family Phase |1

Rp. 1.000.000
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17 2 Private sector Rp. 1.000.000 - N ) N N ) Prosperous Family Phase I1
employee Rp. 2.000.000
18 4 Laborer Rp. 500.000 - ) ) N N ) Prosperous Family Phase I1
Rp. 1.000.000
19 2 Driver Rp. 500.000 - ) ) N N Prosperous Family Stage 111
Rp. 1.000.000
20 3 Self-employed Rp. 1.000.000 - N ) ) N ) Prosperous Family Stage |
Rp. 2.000.000

From the research conducted to apply the correlation method or relationship to the correlation of work on the level of welfare of the
residents, therefore the authors took 20 sample data in Mangga Village which can be shown in Table 1. The data is a transactional database
which will be represented as Table 2, 3, 4, 5.

Table 2: Dependent Data

No. Dependents Code
1 1-2 T1
2 34 T2
3 <5 T3

Table 3: Employment data

No.  Work Code
1 Laborer M1
2 Private sector employee M2
3 Farmer M3
4 Driver M4
5 Self-employed M5
6 Businessman M6

Table 1: Revenue Data

No. Income Code
1 < =1.000.000 P1
2 >1.000.000 - < 2.000.000 P2
3 > =2.000.000 P3

Table 5: Prosperity level

No. Prosperity level Code
1 Welfare Stage | K1
2 Welfare Stage Il K2
3 Welfare Stage 111 K3
4 Welfare Stage 11+ K4

And the data that has been formed in tabular form can be shown in Table 6.

Table 6: Data Representation

Dependents Work Income Asset Prosperity level
No- "1 72 73| M1 [M2 [ M3 | Ma [ M5 Me|PL|P2|P3|AL A2 A3]A4|A5| KI | K2 | K3]| Ka
1 o T o 1 ©0 ©0 0 ©0 ©0 1 0 0 0 0 0 1 0 1 0 0 0
2 1 0 0 0 1 0 O O O O 1 0 O O 1 1 0 0 1 0 0
3 o0 1 0 0 ©0 1 o0 O0O O 1 0 O O 1 1 1 0 0 1 0 0
4 1 0 0 0 ©0O O 1 O0O O 1 0 0O O O 0 1 0 1 0 0 0
5 0o 1 0o 0 ©0 O O 1 O O 1 0 O0O O 1 1 0 0 1 0 O
6 1 0 0o o0 1 O 0 O O O 1 0 1 0 0 1 0 1 0 0 0
7 1 0 0o O0O o0 0 O O 1 0 1 0 0 0 1 1 0 0 1 0 0
8 0 1 0o 0 ©0 1 o0 O0O O 1 o0 O O 1 1 1 0 0 1 0 0
© 1 0 0 0 ©0 O 1 O0 0 1 0 O O0O O 0 1 0 1 0 0 O
o o 1 0 o0 ©0 O O 1 O 0 O 1 0 0 1 1 0 0 1 0 0
1 0 1 0 o0 1 o0 0 O O O 1 0 1 0 1 1 0 0 1 0 0
2 1 0 0 o0 o0 o0 0 1 o0 0O 1 0 0 O O 1 0 1 0 0 0
3 0 1 0 O O O 0 O 1 O0 O 1 0 O 1 1 0 0 1 0 0
4 o 1 o0 O O 1 ©0 O O 1 0 0O 0 1 1 1 0 0 1 0 0
% 0o 1 0 o0 1 O O 0 O 0 O 1 1 o0 1 1 1 0o 0 o0 1
% o 1 0 1 o0 O 0 O O 1 0O 0O 0 O 1 1 0 0 1 0 0
7 1 0 0o o0 1 o0 0 O O O 1 0 1 O0 1 1 0 0 1 0 0
8 0 1 0 1 o0 o0 0 O O 1 0O O 0 O 1 1 0 0 1 0 0
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To correlate work to the level of welfare of citizens, an a priori calculation is used. In this a priori calculation there are several processes,
namely:
1. Item-set Configuration
The following is a solution based on the data that has been provided. The process of forming C1 or called 1 itemset with a minimum
amount of support = 15%. With the following formula:

X transaksi mengandung A

Support (A) = Sy s—— *100%
Table 7: Item-set

No Count Support
T1 8/20 40%
T2 12/20 60%
T3 0/20 0%
M1 3/20 15%
M2 5/20 25%
M3 3/20 15%
M4 3/20 15%
M5 4/20 20%
M6 2/20 10%
P1 9/20 45%
P2 8/20 40%
P3 3/20 15%
Al 5/20 25%
A2 3/20 15%
A3 13/20 65%
Ad 20/20 100%
A5 2/20 10%
K1 6/20 30%
K2 12/20 60%
K3 1/20 5%
K4 1/20 5%

After obtaining 1 itemset, some data that meets the predetermined value is selected, the value itself is the number limit used to obtain the
selected number, the support value is 15%, as shown in Table 8 the following:

Table 8: 1 Item-set

No Count Support
T1 8/20 40%
T2 12/20 60%
M2 5/20 25%
M5 4/20 20%
P1 9/20 45%
P2 8/20 40%
Al 5/20 25%
A3 13/20 65%
A4 20/20 100%
K1 6/20 30%

K2 12/20 60%
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2. 2 Item-Set Combination
The process of forming C2 or called 2 itemset with a minimum amount of support = 15%. Table 9 below shows a combination of 2
itemsets with the following formula:

¥ transaksi mengandung A dan B
Support (A,B) = > transaksi *100%

Combinations of 2 itemsets that do not meet the minimum support requirements will be removed.

Table 9: 2 Item-set

Parts Count Support
T1&T2 0/20 0
T1&M2 3/20 15%
T1&M5 1/20 5%
T1&P1 3/20 15%
T1&P2 6/20 30%
T1&Al 2/20 10%
T1&A3 3/20 15%
T1&A4 8/20 40%
T1&K1 4/20 20%
T1&K2 3/20 15%
T2&M2 1/20 5%
T2&M5 3/20 15%
T2&P1 6/20 30%
T2&P2 3/20 15%
T2&A1 3/20 15%
T2&A3 10/20 50%
T2&A4 12/20 60%
T2&K1 2/20 10%
T2&K2 10/20 10
M2&M5 0/20 0
M2&P1 0/20 0
M2&P2 4/20 20%
M2&A1 4/20 20%
M2&A3 4/20 20%
M2&A4 5/20 25%
M2&K1 1/20 5%
M2&K2 3/20 15%
M5&P1 0/20 0
M5&P2 3/20 15%
M5&A1 0/20 0
M5&A3 2/20 10%
M5&A4 4/20 20%
M5&K1 2/20 10%
M5&K2 2/20 10%
P1&P2 0/20 0
P1&Al 0/20 0
P1&A3 5/20 25%
P1&A4 9/20 45%

P1&K1 3/20 15%



Journal of Artificial Intelligence and Engineering Applications 49

P1&K2 5/20 25%
P2&A1 4/20 20%
P2&A3 5/20 25%
P2&A4 8/20 40%
P2&K1 3/20 15%
P2&K2 5/20 25%
Al&A3 3/20 15%
Al&A4 5/20 25%
Al&K1 2120 10%
AlL&K2 2/20 10%
A3&A4 13/20 65%
A3&K1 0/20 0

A3&K?2 12/20 60%
A4&K1 6/20 30%
AL&K?2 12/20 60%
K1&K2 0/20 0

3. Combination of 3 itemsets
The process of forming C3 or called the minimum amount of support = 10%, the calculation results can be seen in Table 10 with the

following formula:

¥ transaksi mengandung A,B & C
Support (A,B) = > transaksi *100%

Table 10: 3 Item-set

Parts Count Support
T1,P2 & Ad 5/20 25%
T1,P2 & K1 2/20 10%
T1, A4 & K1 4/20 20%
T2,P1 & A3 5/20 25%
T2,P1 & A4 6/20 30%
T2, A3 & A4 10/20 50%
M2, P2 & Al 3/20 15%
M2, P2 & A3 3/20 15%
M2, P2 & A4 4/20 20%
M2, Al & A3 3/20 15%
M2, A3 & A4 4/20 20%
P1, A3 & A4 5/20 25%
P1, A3 & K2 5/20 25%
P1, A4 & K2 4/20 20%
P2, Al& A3 2/20 10%
P2, Al& A4 4/20 20%
P2, Al& K2 2/20 10%
P2, A3& A4 5/20 25%
P2, A3& K2 5/20 25%
P2, A4 & K2 5/20 25%
A3, A4 & K2 12/20 60%

A4, K1 & K2 0/20 0%
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4. Combination of 4 itemset
The process of forming C4 or called the minimum amount of support = 10%, the calculation results can be seen in Table 11 with the
following formula:
Support (A,B) = ¥ transaksi menganduflg AB,C&D +100%
¥ transaksi
Table 11: 4 Itemset
Parts Count Support
T1,P2, A4 & K1 2/20 10%
T2,P1, A3 & A4 5/20 25%
M2, P2, Al & A3 2/20 10%
M2, P2, Al & A4 3/20 15%
M2, P2, A3 & A4 3/20 15%
P1, A3, A4 & K2 5/20 250%
P2, Al, A3 & A4 2/20 10%
P2, Al, A3 & K2 2/20 10%
P2, A3, A4 & K2 5/20 250
5. Combination of 5 itemsets
The process of forming C5 or called the minimum amount of support = 10%, the calculation results can be seen in Table 12 with the
following formula:
Support (A B) = ¥ transaksi menganduflg AB,C&D +100%
¥ transaksi
Table 12: 5 ltemset
Parts Count Support
T2, M2, P2, A4, & K2 5/20 25%
M2, P2, A1, A3 & A4 2/20 10%
P1, A3, A4, K2 & P2 0/20 0%
6.  Formation of Association Rules
After all the high frequency patterns are found, then the association rules are searched with the results of the frequency patterns
shown in Table 13 as follows:
Table 13: Qualifying High Frequency Pattern Results
Parts Count Support
T2, M2, P2, A4, & K2 5/20 25%
After all high-frequency patterns are found, then we look for association rules that meet the minimum requirements for confidence
by calculating the confidence or association A—B, with a minimum confidence of 10%.
Table 14: Association Final Results
If ancedent then consequent Support Confidence S$*C
If T2, M2, P2, A4, —» K2 25% 100% 25%
7. Calculation of Lift Ratio

The lift ratio value is usually used to determine whether an association rule is valid or invalid. Expected Confidence calculation
formula can be seen as follows:

¥ transaksi Mengandung Konsekuen

Expected Confidence =
A=>B

(Motorcycle Assets => Welfare Phase | )

Number of Item B =5 and Number of Transactions = 20

¥ transaksi

Table 15: Expected Confidence
Parts Count Support
If T2, M2, P2, A4, > K2 5/20 25%
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Below is the formula for calculating the Lift Ratio Value
Confidance

Lift Ratio =
ift Ratio Expected confidence

A => B (Motorcycle Assets => Welfare Phase I)
Confidence value A & B = 0.25% and Expected Confidence = 25%.

Table 16: Lift Ratio
If ancedent then consequent Support Confidence Expected confidence Lift ratio

If T2, M2, P2, A4, —» K2 25% 100% 25% 4%

After carrying out the above case trials with a minimum support = 25%, confidence = 100% so that the rule results that meet the
support and confidence values are obtained, it is concluded that if the assets owned are A4 (motorcycles), with T2 dependents (3-4),
with an M2 job (Private Employee) and has A4 assets (Motorcycles), with P2 income (> 1,000,000 - < 2,000,000), then it is included
in K2 (welfare stage I1) with a support value of 20%, 100% confidence.

3.2. Flowchart

The flowchart design can be described as follows:

Start

h J
input data
based on
variables

No

Can Weka data be
analyzed with WEKA?

rule results

Figure 1: Flowchart

process flowchart steps:

1. In the picture above it is explained starting with start,

2. Input data according to existing variables

3. Data transformation

4. Then import research data

5. Analyzing data using WEKA data software

6. Then the association rules are generated and end with end

3.3. Use Case Diagrams

The following is a use case diagram for the data model in the form of a diagram that can explain a system process flow that will be built as
shown in Figure 2.
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4. Conclusion

Pengguna

Correlation of Occupation Against the Welfare Level of Residents Using
the Apriori Algorithm

T Count Supports

sy-a ~~ Calculate

Result of Confidence
Association Rule

Figure 2: Use Case Diagrams

After carrying out the above case trials with a minimum support = 25%, confidence = 100% so that the rule results that meet the support
and confidence values are obtained, it is concluded that if the assets owned are A4 (motorcycles), with T2 dependents (3-4), with an M2
job (Private Employee) and has A4 assets (Motorcycles), with P2 income (> 1,000,000 - < 2,000,000), then it is included in K2 (welfare

stage 1) with a support value of 20%, 100% confidence.
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