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THE STUDY OF ESTIMATING AMOUNT OF SOLID WASTE USING DATA MINING
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Abstract

The objectives of this research is to forecast the number of the solid waste in Phuket
City Municipality Area using data mining method with regression technique and neural network
technique. The data used for interpretation through the selected algorithms are from the solid
waste data of Phuket City Municipality collected for 18 years since the fiscal year of 2003. The
data preparation, filtered and analyzed for data processing. The variables: numbers of
households and population affect the quantity of solid waste. Data will be set into 2 sets:
training set and testing set. Data will be processing with the neutral network technique, the
learning rate =1, while the data processing with regression technique. The 2 data sets will be
compared using error rate as a criteria and will show the tendency of solid waste in the future

by substitution of forecasting equation in graph form. The study has found that the quantity of
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solid waste has a tendency to increase according to the result from Artificial Neural Network
(ANN) algorithm give the less error rate than regression
Keyword: Solid Waste, Data Mining, Regression, Artificial Neural Network
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Qs gaanlul 2562 Ui 51,238.54 dusiad uasﬁtﬁmmuvaﬁ'wqﬂ 0 2546 USu 36,365.43 fiu
Awadvegi 22,768.92 Fusie? Anadsdnnutiu @vdes) fnvusdunse Snauthdisnwoudnunn
¥ gean T 2563 $1u0u 26,550 nds saed 2546 S 18,804 wds
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M3 3 yadayanaagy 9 2563

Year House People Solid waste
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PNmT 3 yadoyanaaeudeuussanu 2563 doya Anadedautiu 26,550 i Aade
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m3iwnideya wumsinseinsoncey fdnvauieAnwanudiiudsswineiudsdass
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3.5.1 Linear Regression Model 1dan Cross-validation 5 foldsnarmaaiaiaday 1,012.376u/A)

3.5.2 Multilayer Perceptron Model Lin Use training set U3UA" Learning rate = 1
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1150 00 - hnetions Lnesrttegresson
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12 0017 - functions L wamon

40370.343  43347.078
2se3i.08  3%cew.zeT
31336.7T7T8  30343.336
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axy w==

MH YU SR AN e

175045 - functions Linearfegreason

correlation coefficient .96
Mean absolute ereor 1012.3677
Bt mman sguared = 137%. €773

Bt wmlasive sqear
Twtal Numbms =f Ineta

3e.3m88 &
27

Wi 3 Uszanauadulaiea Linear Regression

) Use waning set -

@ Supphed lest set ' Set . predicted erxor
LT3 3eea3.as  -1733.Ne

() Cross-vabdation i 10 .00 36115.983 -2502.097
L33 3avie.ae3  -3eae.mer

L Percentage it -~ o

L

L53 34747.132F -4945.3%4
35533.178  -3627.742
20620.167  -2600.042
40233.068  -1143.34%
40330.03 -ac.813
35040.22%  ~16€2.931
29793.43 -2eé0.78

41570.041
44368.07

43396.031
4633434

46465.051  ~3402.024
46€70.481 -45€e.254
L544 46737.13 -4501.42%

11:37.53 - functicns Multdmyer Perceptron
1135 16 - functicns Multdayer Perceptron
1158 42 - furctions Mutdayer Perceptron
13830 - e tions Mutdaper Perceptron

114000 - functions Mutiayer Perceptron == Evaluatics on training set ===
114023 . functions Mutkpes Perceptron _
11:49 54 - functions MultimperPercaptron Time Lakesn S0 Leat model cn Seaining datai 0.03 sscende

115131 - functicns MultdayerPerceptron

115543 - furch et

Boos relative squared
Total Mumber of Imstamces

it 4 Uszananaday suaa Neural Network
3.6 nadauAuLUUNEINTOl
NAADUAULUUNEINTA] Multilayer Perceptron 3N syiimsnaaa I dulaiinisuiurins
t‘a‘uuinmunfe nunAnaGeuifionnzauiian witdu 1 (Leaming rate = 1)

File Edit View

1: house 2: people 3: predictedwaste 4. waste
Numeric Numeric Numeric
1 26550.08333 79343 91667 46606.90177 45535 89
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YAABURLLULUNEINTD] Linear Regression Model 1&an Cross-validation 5 folds
File Edit View
Resulf of ANN arff
Relation: dataset-test_predicted

1: house 2: people 3: predictedwaste 4: waste
Numeric Numeric Numeric Numeric
1 26550.08333 79343 91667 50434 482163 | 45535 .89

il 5 Wisuifisusaniswensal Buaa Neural network Uas Regression

Mt 5 uansdeyauTinuoszevszana 2563 Snnutn 26,551 wds Swudsenns
79,344 AU Uimmuuzgadauﬁtﬁmifm?a 45,535.89 Aural N15U5EIaNaRIAULUUNEINTOI Neural
Network wmnmiﬂ?mmuzuvauauaqﬁ 46,606.90 fusiad dAAuAaIAAAEY 1,071.01 Ausiad F1
Wiaflndidvsuiinaiiiafusiwinnin medinssidedusuunmensel Regression Wennsaiysin
urd) 2563 ayfl 50,434.48 Furied A uraAATDY 4,898.59 Fusial

Wemmmenssiunliinuvssyadeslueuian Jvhnsusznanadmelusunsudniagy
FIUN15RIIINNS0ANDY Regression Analysis AIMALNTUSLUUIENAY AIUWUT x way y veaUsinues
wazthAdld wunuaily aumsnensed § = Bo + By X1 +€ wnudraums § = wiliinBinuoes
yato, By = Intercept ARAUNY Y dA U 36,984.78 wax By = Slope ArANNTY Ay
791.58 uay 1 R Ardudszdninisindulananu (Coefficient of Multiple determination) = 0.9092
wio ovar 92 Mnfuad Scatter Linear Regression iauanwuuilianSinuesyadesludn 5 9 2564
- 2568

wemnsaluulduvduawes

000FY ear (Bareemsyresen A {1k - 100K

Viinameeyndoumial (1k : 100080

Dabmnwm

a6 nennsaiuwuliinTinavezyarles U 2564 - 2568
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it 6 uamunlianBinuussyaderlusammuaursuin sxdingetu mamsad 2564
iluTuuvseyades Ussuw 51,233.30 Ay, U 2565 Useun 52,024.88 Ay, 1 2566 Uszan
52,816.47 #iy, U 2567 Uszanm 52,816.47 fu uarinmsusznaunsuinusryadesiiuunlungsia
54,399.64 #iu Tul 2568

4. wamsAveuazaiusena

ynnsfnemMsmensaiuniiinuvssyades fMuwmalawiiseya nsdfinvimauia
upsgifin fnquszasd WednyiuisudisumsmensaiunlibnBinuoes wamauauasin de
wedanmsviuviiosdeya Guaniiudeya nmsdawiendeyaiuuiinues, dnnuth way oy
U3z9n3, Data Wrangling yivmmiavaniaya, Data Visualization uanwadeyaluguuvunsiv air
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Fmsitug 2 38 liud melaneinisonney uarlasiiwyszaiiivy aemsaiaimh Siléviams
naaasiuygedoyaduiu 2 yadeya

wamsvARNYT 118 38 mensaiunlhniinuvesyadesdiudy Tnumswensaifaumaie
Tassouszamidtes dilissadamilaniamedamsinszimsonnes awmseded
Ml 4 : Wisudisusammensaiunliudunedawiisoya

swazidun ANN Regression
Learning rate and R Square 1 0.97
Actual 45,535.89 45,535.89
Predicted solid waste 46,606.90 50,434.48
Mean absolute error 1,071.01 4,898.59

VAT 4 Uinaesyadeuiidiatuie T 2563 wity 45,535.89 #u/) Ussananadayls
Fuvungnsaiuvulasaiigyszamiios Neural network Uiusmsifoud tindu 1 awnsa wunsal
Unaveryaresd 2563 WWiniy 46,606.90 #u/d Tasiidmuraaedou # 1,071.01 #u/3 dau
Uszananadieids AMuuungINIainuun1sinTeiAuannay Regression Ldan Cross-validation 5 folds
asnsenensoiiinaueryadasd 2563 1dvinfy 50,434.48 #wA MmAueanadou 4,898.59 #u

amsAnyuaznAaesEIana Wi Aedsdnouiiu uas Aedsinnulszens fuase
Vhnuvesyadetluwaiuiimauaunsguin Tnes 2 weie nensaiviinuessiivnlibninugdy
Pnmswisuidivy s 2 waia wud Fassiievszamiion feimmeaimedeuliosndt Fsawnse
nemsalvnliiinuvssyadey TaariflndiAssiedannndt mnsuimahlviaunsesesduuy
nensal wAsglsimuiensnsaivunlininuvszyades luwamaviauasgiin T 5 Jdhamih
fdvTudenlfaunsonnauiBudu (linear regression) Hadndannsidy laAssnumsvinuesya
dlowdai] D 2564 vxilunuvuryaren Usvanu 51,233 30 fu, U 2565 Useana 52,024.88 #u, D 2566
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