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Abstract

The research aims to conduct a mapping model in the form of the grouping of residents
of trade and accommodation facilities according to regions in Indonesia using data
mining techniques. This research is a reference specifically for the role of the government
in increasing regional income in Indonesia evenly. The data source is obtained from the
government statistical data provider website, namely the Central Statistics Agency (BPS)
with the URL address www.bps.go.id. The mapping method used is K-Mens and tested
with the Rapid Miner software. There are 3 clusters used in mapping the area to the
population of trade and accommodation facilities, namely the high (C1), medium (C2),
and low (C3) clusters. The results obtained are cluster C1 centroid data, namely ((1527),
(810.4), (5865), (6655.3), (323), (315.1)); cluster C2, namely ((286), (199,591), (1327),
(2240,227), (93,227), (140,955)); and cluster C3, namely ((139,25), (122,5), (508,833),
(919,222), (64,417), (94,444)). The results of the mapping show that in cluster C3, there
are 16 provinces with a low population of trade and accommodation facilities..

Keywords: Data mining, Cluster, K-means, Population Determination of Trade and
Accommodation Facilities dan Indonesia

1. Introduction

Times are increasingly developing, and each region or region is competing so that its
territory becomes one of the best areas in Indonesia not only from the size of the area but
also how the region progresses and develops from various aspects and is entirely related
to the buildings and facilities in it. Including trade and accommodation facilities because
these two facilities are also one of the factors a region is said to be developing and the
more trade and accommodation facilities are, the higher the income from the region.
These facilities include food stalls, mini markets, shops, inns and hotels. By building
many of these facilities in an area, it indirectly makes the area develop better because
there are many opportunities for tourists or people who want to go on vacation to the
region, without bothering to think about where to live and eat because there are already
many available trade and accommodation facilities that have been built. Many methods
can perform cluster mapping in the form of [1], [2]. One of them is data mining [3], [4].
Data mining is starting to rapidly develop into an important field of research and is
needed to enhance scientific studies in the field of artificial intelligence and statistics [5].
Clustering is a part of data mining which is a method of grouping data where it works to
find the grouping of a series of patterns, points, objects and documents [6], [7].

One of the well-known clustering methods is K-Means which is an algorithm that plays
an important role in the field of data mining because this method is simple to implement
and run [8], [9]. With the advantages of the K-Means method, it is hoped that it can assist
in conducting cluster mapping of the population of trading facilities and accommodation
based on regions in Indonesia. The purpose of the research substance is:
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tools.

2. Research Methodology

In mapping the population groupings of trade and accommodation facilities according
to regions in Indonesia using data mining techniques where the research data source is
obtained from data collected based on documents produced by the https://www.bps.go.id
site. The data used in the study is population data for trade and accommodation facilities
by region in Indonesia, 2014-2018, which consists of 34 provinces. There are 6 variables
used, namely mini markets, restaurants / houses, stalls / stalls, shops / grocery stalls,
hotels, lodgings which are the average number of each variable. The data is processed by
using the k-means method on the population of trade facilities and accommodation
according to regions in Indonesia and grouping them into three clusters, namely the high
cluster (C1), medium cluster (C2) and low cluster (C3). The following is a flowchart

using the K-Means clustering method.
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Figure 1. Process flowchart on the K-Means method

Calculate the distance between data and centroid using the Euclidean Distance

formula.

Data partition based on minimum values.
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moving to another partition), if so then go to point ¢).
If the current data group is the same as the previous data group, then stop the

iteration.

Data has been partitioned according to the final centroid value.

3. Result and Discussion
In conducting clustering, the data used is the average value for each variable so
that it is easier to process data as can be seen in table 1 and table 2 below:

Table 1. Trade & Accommodation Facilities by Province

Province

Number of Existence of Trading Facilities (Village)

The Number of Existence of
Accommodation Facilities (Village)

Mini Market Restaurants Food Stalls / Grocery Store / Hotel Lodging
Beverages Stalls
2014 | 2018 [ 2014 [ 2018 | 2014 | 2018 | 2014 | 2018 [ 2014 [ 2018 | 2014 | 2018
Aceh 267 | 329 | 148 | 4527 | 3860 | 5178 | 5271 71 | 89 | 132 | 165
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Province Number of Existence of Trading Facilities (Village)
Mini Market Restaurants Food Stalls / Grocery Store /
Beverages Stalls
2014 2018 2014 2018 2014 2018 2014 2018

North Sumatra 504 647 511 634 4638 4373 5079 5370
West Sumatra 290 397 348 414 1065 1193 1106 1233
Riau 235 371 223 263 1406 1407 1749 1847
Jambi 162 202 132 227 1038 1014 1490 1541
South Sumatra 383 470 368 339 2110 2062 3144 3220
Bengkulu 88 124 166 144 762 854 1485 1471
Lampung 435 582 326 314 1872 2221 2616 2646
Kep. Bangka Belitung 58 61 74 103 341 345 375 390
Kep. Riau 111 117 110 118 301 300 402 408
DKI Jakarta 261 257 219 236 267 262 266 263
West Java 2008 2451 1189 1409 5248 4908 5858 5930
Central Java 1740 2546 856 1139 7368 7319 8476 8540
DI Yogyakarta 216 242 111 167 413 412 437 436
East Java 2034 2744 877 1187 8192 8217 8393 8458
Banten 511 645 219 278 1131 1134 1494 1538
Bali 310 392 173 223 707 698 703 716
West Nusa Tenggara 197 293 144 148 690 789 1097 1126
East Nusa Tenggara 90 111 81 108 379 454 2563 2936
West Kalimantan 175 255 118 227 934 1180 1974 2090
Central Kalimantan 59 90 65 71 805 766 1436 1521
South Borneo 117 183 129 158 1827 1677 1958 1941
East Kalimantan 155 184 100 133 681 703 972 1007
North Kalimantan 34 37 15 24 122 146 335 375
North Sulawesi 165 295 156 212 1247 1145 1693 1770
Central Sulawesi 80 93 112 169 1021 1014 1838 1956
South Sulawesi 399 532 166 266 1626 1779 2886 2962
Southeast Sulawesi 63 102 72 87 762 806 2178 2286
Gorontalo 51 94 77 101 542 572 693 716
West Sulawesi 21 29 34 52 280 297 591 620
Maluku 46 46 48 77 195 217 868 1088
North Maluku 60 57 54 74 225 252 1076 1119
West Papua 44 44 17 46 168 201 844 1031
Papua 99 85 67 98 334 361 1592 2263

Table 2. Conversion Data

Province Number of Existence of Trading Facilities (Village) The Number of Existence of
Accommodation Facilities
Village)
Mini Restaurants Food Stalls / Grocery Store / Hotel Lodging
Market Beverages Stalls
Aceh 298 151 4193.5 5224.5 80 148.5
North Sumatra 575.5 572.5 4505.5 5224.5 227 269.5
West Sumatra 343.5 381 1129 1169.5 102.5 164.5
Riau 303 243 1406.5 1798 87.5 157.5
Jambi 182 179.5 1026 1515.5 67.5 58
South Sumatra 426.5 353.5 2086 3182 108.5 131
Bengkulu 106 155 808 1478 56.5 57.5
Lampung 508.5 320 2046.5 2631 95.5 105
Kep. Bangka Belitung 59.5 88.5 343 382.5 43.5 43
Kep. Riau 114 114 300.5 405 56 61.5
DKI Jakarta 259 227.5 264.5 264.5 135 83
West Java 2229.5 1299 5078 5894 408 441
Central Java 2143 997.5 7343.5 8508 476.5 327
DI Yogyakarta 229 139 412.5 436.5 73.5 105.5
East Java 2389 1032 8204.5 8425.5 423.5 389.5
Banten 578 248.5 1132.5 1516 98 82
Bali 351 198 702.5 709.5 163.5 269
West Nusa Tenggara 245 146 739.5 1111.5 92 107
East Nusa Tenggara 100.5 94.5 416.5 2749.5 109.5 107
West Kalimantan 215 172.5 1057 2032 61 167
Central Kalimantan 74.5 68 785.5 1478.5 45.5 107
South Borneo 150 143.5 1752 1949.5 83 93
East Kalimantan 169.5 116.5 692 989.5 88 183.5
North Kalimantan 35.5 19.5 134 355 22.5 42
North Sulawesi 230 184 1196 1731.5 79 133
Central Sulawesi 86.5 140.5 1017.5 1897 61.5 202
South Sulawesi 465.5 216 1702.5 2924 149 236.5
Southeast Sulawesi 82.5 79.5 784 2232 93 136.5
Gorontalo 72.5 89 557 704.5 29.5 48.5
West Sulawesi 25 43 288.5 605.5 17 45
Maluku 46 62.5 206 978 30.5 96
North Maluku 58.5 64 238.5 1097.5 30.5 89
West Papua 44 31.5 184.5 937.5 39 68.5
Papua 92 82.5 347.5 1927.5 67 71.5
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3.1. Centroid Data
In the K-Means method, the centroid determination is done r‘éﬁaﬂﬁ@ly In th i’iﬁ;ﬁbmg
case, a cluster of the population of trade facilities and accorfigdation accotgding to
regions in Indonesia is divided into 3 clusters, namely the hlgfi cluster (C1), medium
cluster (C2) and low cluster (C3). In cluster C1, the value is obtained from the maximum
value of a data, cluster C2, the value is obtained from the average value of a data and
cluster C3, the value is obtained from a minimum value as shown in Table 3 below:

Table 3. Centroid Data
A B C D E F

Cl | 2389 1299 8204.5 8508 476.500 441
C2 | 390.809 | 248.603 | 1561.206 | 2190.147 | 111.765 | 141.941

C3 25 195 134 264.5 17.000 42
Information :
A = Mini Market

B = Restaurant/ Restaurant

C = Food and Beverage Stalls
D = Grocery Store / Stalls

E = Hotel

F = Lodging

3.2. Data Clustering

After obtaining three centroid points from the existing data, the iteration process is
carried out using the initial centroid data. Following are the results of the first iteration as
shown in Tables 4 and 5 below:

Table 4. Calculation of cluster center distance

Province A B C D E F C1 Cc2 C3 Distance
Aceh 298 151 4193.5 5224.5 80 148.5 5727.342 4019.386 6417.809 4019.386
North Sumatra 575.5 572.5 4505.5 5224.5 227 269.5 5326.558 4247.910 6664.558 4247.910
West Sumatra 343.5 381 1129 1169.5 102.5 164.5 10447.938 1117.535 1436.486 1117.535
Riau 303 243 1406.5 1798 875 157.5 9845.564 431.608 2028.898 431.608
Jambi 182 179.5 1026 1515.5 67.5 58 10337.505 893.854 1553.615 893.854
South Sumatra 426.5 353.5 2086 3182 108.5 131 8413.039 1127.647 3551.220 1127.647
Bengkulu 106 155 808 1478 56.5 57.5 10534.392 1083.759 1397.705 1083.759
Lampung 508.5 320 2046.5 2631 95.5 105 8787.085 671.148 3097.125 671.148
Kep. Bangka 59.5 88.5 343 382.5 435 43 11621.734 2213.924 253.495 253.495
Belitung

Kep. Riau 114 114 300.5 405 56 61.5 11620.349 2209.174 257.323 257.323
DKI Jakarta 259 227.5 264.5 264.5 135 83 11701.653 2326.241 361.463 361.463
West Java 2229.5 1299 5078 5894 408 441 4078.986 5545.059 7933.689 4078.986
Central Java 2143 997.5 7343.5 8508 476.5 327 951.701 8783.421 11210.127 951.701
DI Yogyakarta 229 139 412.5 436.5 73.5 105.5 11495.675 2106.132 412.634 412.634
East Java 2389 1032 8204.5 8425.5 423.5 389.5 289.061 9368.987 11774.317 289.061
Banten 578 248.5 1132.5 1516 98 82 10176.279 822.852 1711.627 822.852
Bali 351 198 702.5 709.5 163.5 269 11072.028 1718.330 855.773 855.773
West Nusa 245 146 739.5 11115 92 107 10799.073 1368.239 1076.240 1076.240
Tenggara

East Nusa Tenggara 100.5 94.5 416.5 2749.5 109.5 107 10037.309 1316.237 2505.821 1316.237
West Kalimantan 215 172.5 1057 2032 61 167 9963.349 564.924 2013.220 564.924
Central Kalimantan 745 68 785.5 1478.5 45.5 107 10565.274 1116.442 1381.336 1116.442
South Borneo 150 143.5 1752 1949.5 83 93 9553.687 408.132 2344.164 408.132
East Kalimantan 169.5 116.5 692 989.5 88 1835 10931.936 1505.255 944.638 944.638
North Kalimantan 35.5 19.5 134 355 22.5 42 11796.007 2366.721 91.273 91.273
North Sulawesi 230 184 1196 17315 79 133 10059.692 612.306 1833.342 612.306
Central Sulawesi 86.5 140.5 1017.5 1897 61.5 202 10110.948 701.409 1868.591 701.409
South Sulawesi 465.5 216 1702.5 2924 149 236.5 8858.830 758.600 3133.854 758.600
Southeast Sulawesi 82.5 79.5 784 2232 93 136.5 10074.667 854.302 2077.298 854.302
Gorontalo 72.5 89 557 704.5 29.5 48.5 11250.022 1832.449 616.291 616.291
West Sulawesi 25 43 288.5 605.5 17 45 11517.228 2079.748 375.117 375.117
Maluku 46 62.5 206 978 30.5 96 11314.302 1862.290 720.871 720.871
North Maluku 58.5 64 238.5 1097.5 30.5 89 11209.458 1759.927 842.795 842.795
West Papua 44 31.5 184.5 937.5 39 68.5 11360.837 1908.544 676.144 676.144
Papua 92 82.5 347.5 1927.5 67 71.5 10587.527 1290.701 1680.172 1290.701
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Table 5. Results of the first

iteration grouping
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Figure 2. Bar graph of the first
iteration process

In this case the iteration process continues to the second iteration and stops if the last
iteration has the same data group as the previous iteration. The following is the last

centroid data on the final centroid process as shown in Table 6 below:

Table 6. Latest Centroid Data

A B C D E F
C1 | 1527,000 | 810,400 | 5865,000 | 6655,300 | 323,000 | 315,100
C2 | 286,000 | 199,591 | 1327,000 | 2240,227 | 93,227 | 140,955
C3 | 139,250 | 122,500 | 508,833 | 919,222 | 64,417 | 94,444

Table 7. Calculation of the distance to the center of the last iteration

cluster
Province A B C D E F C1l C2 C3 Distance
Aceh 298 151 4193.5 5224.5 80 148.5 2621.670 4264.143 5760.114 2621.670
North Sumatra 575.5 572.5 4505.5 5224.5 227 269.5 2206.507 4517.810 6000.835 2206.507
West Sumatra 343.5 381 1129 1169.5 102.5 164.5 7360.710 1018.119 806.495 806.495
Riau 303 243 1406.5 1798 87.5 157.5 6735.874 410.295 1360.280 410.295
Jambi 182 179.5 1026 1515.5 67.5 58 7223.012 684.940 884.849 684.940
South Sumatra 426.5 353.5 2086 3182 108.5 131 5276.781 1353.904 2877.746 1353.904
Bengkulu 106 155 808 1478 56.5 57.5 7413.761 821.322 735.953 735.953
Lampung 508.5 320 2046.5 2631 95.5 105 5670.067 984.163 2427.649 984.163
Kep. Bangka Belitung 59.5 88.5 343 382.5 43.5 43 8524.515 2001.549 471.224 471.224
Kep. Riau 114 114 300.5 405 56 61.5 8523.324 1994.051 456.170 456.170
DKI Jakarta 259 227.5 264.5 264.5 135 83 8616.538 2128.274 622.503 622.503
West Java 2229.5 1299 5078 5894 408 441 1397.948 5835.743 7268.269 1397.948
Central Java 2143 997.5 7343.5 8508 476.5 327 2461.021 9058.795 10542.423 2461.021
DI Yogyakarta 229 139 412.5 436.5 73.5 105.5 8405.058 1908.466 400.255 400.255
East Java 2389 1032 8204.5 8425.5 423.5 389.5 3068.331 9660.506 11114.368 3068.331
Banten 578 248.5 1132.5 1516 98 82 7080.272 727.679 1054.942 727.679
Bali 351 198 702.5 709.5 163.5 269 7986.834 1553.936 385.030 385.030
West Nusa Tenggara 245 146 739.5 1111.5 92 107 7693.249 1158.465 402.666 402.666
East Nusa Tenggara 100.5 94.5 416.5 2749.5 109.5 107 6897.661 1021.092 1932.971 1021.092
West Kalimantan 215 172.5 1057 2032 61 167 6829.764 225.196 1345.338 225.196
Central Kalimantan 74.5 68 785.5 1478.5 45.5 107 7441.895 844,918 729.298 729.298
South Borneo 150 143.5 1752 1949.5 83 93 6442.758 578.578 1697.176 578.578
East Kalimantan 169.5 116.5 692 989.5 88 183.5 7826.753 1294.549 282.953 282.953
North Kalimantan 35.5 19.5 134 355 22.5 42 8692.130 2133.092 604.694 604.694
North Sulawesi 230 184 1196 1731.5 79 133 6943.389 431.590 1161.707 431.590
Central Sulawesi 86.5 140.5 1017.5 1897 61.5 202 6981.737 391.807 1207.496 391.807
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Distance

Province A B C D E F
South Sulawesi 465.5 216 1702.5 2924 149 236.5 929.789 929.789
Southeast Sulawesi 82.5 79.5 784 2232 93 136.5 497.370 3446, 497.370
Gorontalo 72.5 89 557 704.5 29.5 48.5 1620.814 ‘185102 165.102
West Sulawesi 25 43 288.5 605.5 17 45 1841.658 330.314 330.314
Maluku 46 62.5 206 978 30.5 96 1584.714 342.617 342.617
North Maluku 58.5 64 238.5 1097.5 30.5 89 8086.837 1473.927 387.586 387.586
West Papua a4 31.5 184.5 937.5 39 68.5 8240.677 1632.330 352.194 352.194
Papua 92 82.5 347.5 1927.5 67 71.5 7450.425 935.339 1119.264 935.339

Table 8. Results of the last 24 | North Kalimantan 1

. . . 25 | North Sulawesi 1
iteration grouplng 26 Central Sulawesi 1

No | Province Cl|C2]|C3 27 | South Sulawesi 1

1 | Aceh 1 28 | Southeast Sulawesi 1

2 North Sumatra 1 29 | Gorontalo 1

3 | West Sumatra 1 30 | West Sulawesi 1

4 | Riau 1 31 | Maluku 1

5 | Jambi 1 32 | North Maluku 1

6 South Sumatra 1 33 | West Papua 1

7 Bengkulu 1 34 | Papua 1

8 Lampung 1

9 Kep. Bangka Belitung 1

10 | Kep. Riau 1 20

11 | DKI Jakarta 1

12 | WestJava 1 15

13 | Central Java 1 10

14 | DI Yogyakarta 1

15 | EastJava 1

16 | Banten 1 il

17 Bali 1

18 | West Nusa Tenggara 1 cl c2 c3

19 | East Nusa Tenggara 1

20 | West Kalimantan 1 .

21 | Central Kalimantan 1 Figure 3. Bar graph of the last

22 | South Borneo 1 iteration

23 | East Kalimantan 1

From this process, it was found that from 34 provinces, there were five provinces
belonging to the population of high level of trade facilities & accommodation (C1),
namely Aceh, North Sumatra, West Java, Central Java, and East Java. Thirteen
provinces are classified in the population level of medium trade and accommodation
facilities (C2) and 16 other provinces are classified as low population (C3).

4. Conclusion

The application of trade & accommodation facilities based on provinces using
clustering with the k-means method can be applied with the results of mapping in the
form of clusters, namely five provinces belonging to the population at the high level of
trade & accommodation facilities (C1), 13 provinces belonging to the population level of
medium trade & accommodation facilities (C2) and 16 other provinces are classified as
low population (C3). The results of the research can be used as information for
entrepreneurs who want to establish trade facilities and accommodation in the competitive
world of industry based on the clustering process that has been carried out.
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