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Abstract

Presently, Thai’s juvenile delinquency has continuously increased. Many involved state
agencies have come to take care and correct this problem. Department of Juvenile
Observation and Prevention, one of those involves, has responsibility to rehabilitate those
juveniles before returning them to the social. However, the recidivism (habitual criminal
activity) of juveniles has still continued and it must be taken care of. Thus, a study about the
mental causes of recidivism of those juveniles has been established. This research is a part of
whole works to validate the causes of the recidivism prediction model. By using data recorded
and data mining techniques, the recidivism prediction model is able to validated, itself. The
number of data of 258 occurrences (juveniles) consists of 99 recidivism occurrences. The
features (causes) of data are 26. These validation works consist of 3 tests, that is, testing overall
performance, testing group performance, and features selections. The first experimental
results pointed out that the features (causes) of recidivism prediction model are inefficiently
able to predict the recidivism of juveniles. That is because the features, possibly, do not
substantially reflect to the recidivism, or the number of classes are imbalanced. In the second
experiment, again, clustering do not reduce the heterogeneity in the data and do not improve
performance. Finally, causes (features) that affect to recidivism are shown in the third
experiment, included interested single features, uninterested single features, and interested

grouped features.
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A90LHUN15998 (Research Methods)
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a a v PN
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M19197 1 kAR IEaTLaEAveIlaYa

d6u Fydnwal AU Useian

1 RC ASTIINRATN Nominal (0,1)

2 IQ LEVEL S%a 1Q Nominal (1,2,3,4,5,6,7)

3 IRC Nominal (0,1)
39 IRC

il R1 Nominal (0,1)
fiusyIRneAudiay

5 R2 Nominal (0,1)
HsuuuungAnssusemudiny

6 R3 Nominal (0,1)
WiaumamudAL

7 R4 Nominal (0,1)
A1SANWIDNTN

8 R5 Nominal (0,1)
AN3LanAnA

9 R6 Nominal (0,1)
AsauUAT Ting

10 R7 Nominal (0,1)
ANIINYININ

11 R8 Nominal (0,1)
ANUARLUURNTZYINHR

12 CT1 Nominal (0,1)
Weolmuleumileningdu

13 CT2 Nominal (0,1)
Wumnieatusiveus

14 CT3 Nominal (0,1)
Tulleflagou

15 CTa Nominal (0,1)
Judngiudeduldngmne

16 CT5 Nominal (0,1)
Liuansmanuidn

17 CT6 Nominal (0,1)
WEIMBIUIUAENTAIUANL DY

18 cT7 Nominal (0,1)
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19 CT8 Nominal (0,1)
lavheglsuasevduduly

20 CT9 Nominal (0,1)
lalanunsadanislgmila

21 CT10 Nominal (0,1)
w3gugu

22 CT11 Nominal (0,1)
Lapswnguaneg

23 CT12 Nominal (0,1)
foansAUAuLAULELa

24 CT13 Nominal (0,1)
ENMANATE

25 ABCD 3%a ABCD Nominal (A,B,C,D)

26 HML & HML Nominal (H,M,L)
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M19197 2 UARTIBaLLRLAYN AT AYeITRYA

adu fyanwal dwddu o dwowidu 1 adiu fydnwal Sl o S 1
1 RC 159 99 14 CT3 205 53
2 IQ LEVEL L3(4), L4(191), L5(45), L6(17), L7(3) 15 cTa 258 0
3 IRC 214 44 16 CT5 257 1
4 R1 247 11 17 CTé6 252 6
5 R2 156 102 18 cT7 174 84
6 R3 20 238 19 CT8 253 5
7 R4 174 84 20 cT9 257 1
8 R5 42 216 21 CT10 257 1
9 R6 13 245 22 CT11 257 1
10 R7 52 206 23 CT12 182 76
11 R8 4 254 24 CT13 10 248
12 CT1 253 5 25 ABCD A1), B(7), C(13), D(237)
13 T2 144 114 26 HML H(21), M(122), L(115)
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2. anAksN LA lun1538

n53deildlusunsuUseend RapidMiner Studio #nlaan https:/rapidminer.com/
Juesesdlondn genduisdinanidunzdnualdnuiueginiwnafeiuanuiumiieoyadu
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3. 35aniun1598
a o -dy v d‘ v 1 %) a a U
153980 UTENDUAILNITNAABY 3 1399 bAkA AISTAUSEANS AINRIALUU (models

evaluation) N1371ATI¥MnquTeyagay (clusters analysis) Lay n1sAALAan#Iaes (features

selection) H519azLd8mnail
3.1 N159AUSTANSAINVBIALUU

lun1siauseavinmvesinuu Aenslddeyananuniiliaintuneuniswisudoya
wvinsasedwuukagialsedniaanlunisiune §33edenldnsyuiunis nfold cross
validation TunsinUsgavsninvessmuuulagmvuali n = 10 wagiideidenmLuuyinuigussian
¥ YU a .. < Y dy a Y v 1% 1% [ 1%
suldidindula (decision tree) [uduuiiugu Wosanfuwvvaunsaiilala @ennaeaiunissng
WiNaUDINYYE wagyliduanusavihanudnlaianmslaunvesdneule
mnvusuliisndulalunisneassiiusznausie decision tree, ID3, decision stump,
random tree uaﬂmﬂﬁsﬁaﬁ'alélﬁu random forest, gradient boosted tree Wa¥ support vector

machine (Tan et al. 2018) a1 msulUSeuiisua1dnee lnsasssnuunsndudulidadulanuy

[
Va v v

naw (ensemble) dqudmdndusmdwunifeuldludegiu uenanilfifedlinaaesiudanesiiu 3

Y

Y

fdmsuasemuuu Laun gain ratio, information gain Wag gini index

3.2 Mydmszingudayadoy

navnaesiutsdoyasenifunguioyadeslnnianivinazifiuussaniamlunis
YuNBYeIILUY S1eBeanaNuRgiudiin “idesaindeyaiidnwazfinainuats (heterogeneous)
orfunaliiFuuuyiefiadiuivssdniame Svinsudeyasenidundudeyadesifionn
AuvaInvanewaItiu (homogeneous) dsan9siliuszansnmauasiauuuyiunsluusaznga

iudw” waianldlunisulingudeyafie k-mean clustering (Tan et al. 2018)
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ya o td

k-mean clustering %Lmasﬁagaﬁgﬂwmaamﬂu k N G?facp%%maﬂlﬁuﬁﬁmm
wisdied k o9 Mafudsiosinszuaunisfinnsand k fumngay Taenszuaunisdandnshlaens
wﬂaQQLLUaﬂa;m%’ayJaLﬁu 1,2,3, .., nnau mﬂﬁ?uﬁmsmmLaﬁlamaaswzmamahﬂa@ (average
distance within clusters) A1l angauAeaisuasl viondnlddwdsnguliunduiluldan
Anaduinanaseduiifeillevnisulngudesud feyaudaznguazgninlunaaeusieisnig

LPINUNITNAADTIAUSEENTNINVDIFILUUDNASTS
3.3 N15AALABNNLABS

nsfndenilaesfon1nsIvdeuIReslaU N ndamNudNRLSAUNITNIEYIRaY Tu
lel Yaa 1 I v v I . .
nsnAaesilagldis wrapper approach lun1snsiageu nanfefifAndsn (selection algorithms)
3gyinsAnaaniliaesmudanesufiazyaudassluaduduuyinunsiaznagaulszdnsnin 6
o & o o P a e Al v a a ° = 26 vax
AnLdenagin1sUTulliguilinesiieliAussaniamlunisiuggangs lunismaaesilldisnig

Antdenllaesauuuulaun forward selection, backward elimination Wag optimized selection

Nan15Iveazanusiena (Results and Discussion)

1. HAN1SNAABIN 1

eaziBeananITvaaandlumIsaT 3 HANTVIARBILINAMIFLUUYIUNELAY LI NAY
Fanofiuuandumed 4 way 5 muddu lunmsmaziuidmmiugniesadeegil 61.61% i
AratusIdeTesaaa 1 7 49.07% wardideuasuiiuteseaa 17 28.81% Mindauiaany
fusuldimmdateiomavasnisiienssyining (26 faes) Seliannsalflunsiunglfeened
Uszansnmaelifoyagnisuiomnindmadnslunssuuniiden TnsawizAinrunsudauves
aaa 1 BadlAnginun
uislevhnsfiansanuenmudLuuLaESanesfinaziuiduuy decision tree Tinadwslu
msvihungluszduiianinanadslnesan fuuu decision tree TANANLgNFoAET 60.61% A
AmNultiugdsvosRana 171 48.50% wagimaunsuinuueanaa 1 91 44.78% (M99 4) Faen
auasuiautesaana 1 Lifuaiiddgdaslunsfinsumanduafivsenienisuenaaa 1
penanAaa 0 vuteyadifianaliauna aziiuldinAinuasudiumes decision tree ganin ID3
LAzEINdN decision stump ag random tree 8819370 $ufia3audn decision stump war random
tree laiannsauenuezaaia 1 eendinaana 0 ¢ ieiasanaindinuasuduils (2.02% uaz
10.10%)

saaA

e AsuLeNANSaNasTiuaztiud1 gini index THadnsNAndn TiAAINUgNADLRdeN

9 Y
¥

62.42% ANANULNUELAA8UDIAAE 1 91 50.07% LAaLdAIAINUASUDIUVDIAAE 1 9 27.27%

LYY

(113797 5) WaNNTUINToYATIVUAKAINTIFBNAILUY decision tree AfUSANBINN gini index
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[ !
[ a v A

Y v saad v Y 1% v ' I A v '
wlvinadnsnangauudeyagaildsilanailinounuy aglsiniy fF1Augnées 60.86% A1AIY
wiiugvesnaa 1 7 48.91% uagAinuauiiuvesnanad 1 7 45.45% Adslaunweiiazasuliinmeg

Javgvaenkuuianunsalivinuienisnseyintegla

2. NAN1SNAABIN 2

Toyanisnungnihuulseenidunguesemieisnisdnngu k-means daliudin1s3insizi
Wemduiuadanes (k) Mmuiraudsdudeiideminsanduegisusn §ideveassdsu k waz
f1sangAtadeusrernanglungy (Avg. within centroid distance) fauandlumsnn 6 wazam

1

A151991 3 LERINANISNAGDIN 1 (57)

a1y fauuinuly Accuracy Precision 0  Precision 1 Recall 0 Recall 1
1 Decision Tree: gain_ratio 60.49% 67.07% 48.35% 70.44% 44.44%
2 Decision Tree: information_gain 60.48% 67.07% 48.35% 70.44% 44.44%
3 Decision Tree: gini_index 60.86% 67.47% 48.91% 70.44% 45.45%
4 ID3: gain_ratio 54.71% 63.29% 41.00% 62.89% 41.41%
5 ID3: information_gain 59.71% 66.87% 47.37% 68.55% 45.45%
6 ID3: gini_index 61.63% 66.48% 50.00% 76.10% 38.38%
7 Decision stump: grain_ratio 61.26% 61.66% 40.00% 98.11% 2.02%
8 Decision stump: information_gain 61.26% 61.66% 40.00% 98.11% 2.02%
9 Decision stump: gini_index 61.26% 61.66% 40.00% 98.11% 2.02%
10 Random tree: gain_ratio 62.03% 62.76% 52.63% 94.34% 10.10%
11 Random tree: information_gain 62.03% 62.76% 52.63% 94.34% 10.10%
12 Random tree: gini_index 62.03% 62.76% 52.63% 94.34% 10.10%
13 Random Forest: gain_ratio 65.91% 67.49% 60.00% 86.16% 33.33%
14 Random Forest: information_gain 64.00% 67.01% 54.69% 81.76% 35.35%
15 Random Forest: gini_index 66.34% 68.95% 58.82% 82.39% 40.40%
16 Gradient Boosted Tree 58.54% 69.70% 46.83% 57.86% 59.60%
17 Support Vector Machine 64.77% 64.90% 52.00% 84.91% 26.26%

Average 61.61% 65.27% 49.07% 81.72% 28.87%

A15199 4 LAAINANTITNAFBIN 1 (ENATUAILUV)

d1hu fauuinune Accuracy Precision 0  Precision 1 Recall 0 Recall 1
1 Decision Tree 60.61% 67.20% 48.54% 70.44% 44.78%
2 D3 58.68% 65.55% 46.12% 69.18% 41.75%
3 Decision Stump 61.26% 61.66% 40.00% 98.11% 2.02%
q Random tree 62.03% 62.76% 52.63% 94.34% 10.10%
5 Random forest 65.42% 67.82% 57.84% 83.44% 36.36%
6 Gradient Boosted Tree 58.54% 69.70% 46.83% 57.86% 59.60%
7 Support Vector Machine 64.77% 64.90% 52.00% 84.91% 26.26%
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a1fu fauuinung Accuracy Precision 0  Precision 1 Recall 0 Recall 1
1 gain_ratio 60.88% 64.45% 48.40% 82.39% 26.26%
2 information_gain 61.50% 65.07% 48.61% 82.64% 27.47%
3 gini_index 62.42% 65.46% 50.07% 84.28% 27.27%
4 Support Vector Machine 64.77% 64.90% 52.00% 84.91% 26.26%
G\’]i’]\‘iﬁ 6 LARSHANITILATIENAR LMD
Anasuszeznslungy Anadsuszeznslungy
“ (Avg. within centroid distance) Difference (Avg. within centroid distance) Difference
1 5.661 11 3.453 0.125
2 4.918 0.743 12 3.364 0.090
3 4.596 0.322 13 3.361 0.003
a 4.366 0.230 14 3.256 0.105
5 4.168 0.197 15 3.222 0.034
6 3.948 0.220 16 3.146 0.077
7 3.932 0.016 17 3.039 0.106
8 3.781 0.151 18 3.008 0.032
9 3.716 0.066 19 3.012 -0.004
10 3.579 0.137 20 2.876 0.136
® Avg. within centroid distance Differences
6.000
[ J
5.000
[ J ® .
4.000 [
§ % ® o0
£ 3.000 o000
©
2.000
1.000
0.000

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

AT 1 LEAINANIINABDINANTAUIAT Kk

Tup1319% 6 A1 Difference ApANANULANANTENINALA LS EENlUNGUYRY k-1 iU

k 290097 1 Wulei1mdsan k = 3 9uluen Difference fin1siasunlatdady aeunisiden k =

a o s oA
ATV NVYNINYILATENAUATARNT 2 a
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2 Jnazvnzaungailoiansananen Difference 9 suiaduiutoyanil (258 1sAD3A) HANTS
wUanguladn Cluster 0: 130 L5ARasA wag Cluster 1: 128 135ARDIA
naudayaudazngugnilunageunugnasameiiluy decision tree Nilddanasiiy
. e =i < 1 a1 £ X S
gini index NaN15NARBILAASLLANTIN 7 91NAN5199ULAIN Cluster 0 FA1ANNFBININTY A
ANULNUE AL AIAINATUNUTBIAANE O WWNTU uillAnAuuwiuguazA1ANATUIUYRIAMA 1
anas Tumansaiudiy Cluster 1 dA1ANgNABdanas dA1ANUKIuEaAIAUATUNIUYDIAANE
0 anad uAliA1ANNLIugLaLAIANUATUINUYDIAANE 1 LiTLTU
anwaziuildliiiui Jeyalu Cluster 0 ddeya rana 0 WWudwlnginisuiudoya
Aata 1 U washuwuulilanunsauendeyanana 1 wdntusenulaiag WoNasannaAIAaiugn
LazAIAUATURINYDIAATA 1 daulu Cluster 1 Jayamana 1 lUdunquinasuaiinisUuiudoya
A % A v (% 1 N v (Y = o v a a o ° (% g.J/
Aana 0 Nditaduuliounuaaia 1 Tudadiuiilnagiu Fevinlulauszansawlunisdnnunan feiu

ayulainnisdangudeyalidamnsaiuanuaiunsatunisvinegvesladenisnseiiiagilanels

Toyaynil

M19197 7 wanranisinAanugnaesveusar ARaLnes

a1v nqudaya Accuracy ~ Precision 0 Precision 1 Recall 0 Recall 1
1 Cluster 0 75.38% 82.57% 38.1% 87.38% 29.63%
2 Cluster 1 49.74% 41.30% 54.88% 33.93% 62.50%

3. NaN1SNAARIN 3

=

nan1snansnmaanilaesingldoanasiiy forward selection wanalumisnad 8 35015

A oA a o & = ¢ W g T oA a D W a =

eapsRpAnEBNiLTLesiay 1 Hlwasaunindanasiiuazlifmdsntiiy N1SNAaBINUINSaNINY

laAndenlaesifies 5 fndamudAynuainuaeil R1 > CT1 > 1Q LEVEL > R4 > CT7 waylaiil
% = 1 v a o‘a" o %
nsAnLaanmanglanIsITwasNAIuA L)

dyy Y & 1 1 Y v a 6 o < v = [v] c{' ] =] 1 )

Han1snaaldliiuIndininsgidndudesdonunUadeiuiissinasdonisnseii

v
a o ] Y o w £ I3

Regn Uzl U AN asfnuainuwalasn Jade R1 @Useifsemudany) CT1 (WWa319UL09
a A ) I3 P a a & o
WilendMedw) 1Q_LEVEL (szauwwiteygyn) Re (Ms@nwiendn) wag CT7 (Useilluaniunisadsi

Aul) dumetadeiinanisnaasstuugidmsulddunuimadunisdadan
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] Y aa .
M1979N 8 LLEAINANIINAaDINIYIT forward selection

No. Attribute accuracy precision 0 precis 1 recall O recall 1
1 R1 63.60% 63.16% 72.73% 98.11% 8.08%
2 R1>(CT1 63.95% 63.20% 87.50% 99.37% 7.07%
3 R1 > CT1>1Q_LEVEL 64.35% 63.45% 88.89% 99.37% 8.08%
4 R1>CT1 >1Q LEVEL > R4 64.75% 64.53% 66.67% 94.97% 16.16%
5 R1 > CT1 > 1Q LEVEL > R4 > CT7 67.06% 65.68% 81.82% 97.48% 18.18%

'
=

HANINAaBAnEenTesiaglidananiiu backward elimination eyinN1sMAnTliaes
flaifinasionisnsyyiiindieenlufiar 1§ wansvaaesnuitdaneifiuldridailinesifivs 5 6
padRuall HML > CT13 > CT7 > R7 > R1 uazlifinsmdadensliwisimesiidmualy e
AgnFBsvasiuUUYueuanslums1sil 9

KanTAaeslt AL d iRz udeadonmndafefluunasiinadenianseh
Antneenluudiash wnilade HML (3% HML) CT13 (anmmmatodne) CT7 (Wssiduaniunisain
Auly) uay R7 (Ranssuenuing Wumeiladeinanmsmaaesiuugiilifinnsan

dwfu CT7 WsziluanunisalsuAuly) ﬁguLi‘JuLmﬁﬁsJﬁ”LajﬂﬁﬁﬂaaﬂLﬁaﬂmn%’mﬁq
furafildnuanisnaaesdiuuy Alutuiingziiondmeiiadouditlhilégndneenduile

s linudRyNInna CT7 Wiesdifel sane3iudaudeniiazii CT7 sonly

A1519%1 9 LARNINANITNAABIAY backward elimination

No. Attributes accuracy precis 0 precis 1 recall O recall 1
1 HML 62.37% 68.24% 51.14% 72.96% 45.45%
2 HML > CT13 66.66% 70.39% 58.23% 79.25% 46.46%
3 HML > CT13 > CT7 66.98% 70.56% 58.97% 79.87% 46.46%
4 HML > CT13 > CT7 > R7 67.48% 71.68% 58.82% 77.99% 50.51%
5 HML > CT13 > CT7 > R7 > R1 69.40% 72.99% 61.90% 79.87% 52.53%

'y} = 6" Y = = . . . :j
nanITnnassAndoniliaesineldoaneIniiu optimize selection % suuv forward
selection wag backward selection wuitganasiularmdeniliaasngldnisifwasinivuald ¢
wandlunini 2 Wesanndanesiuiaesibinnuuunisdwesninisduiden nalllaseninvaesdans
o = 4' i o & s say v L. . Iy
STudelonanazeinaiu INR151998L AN U037 LA 9N forward optimization 1iA1AIY
ATUMIUYEY AANE 0 g9 Tuvaueiinguillaesiilanin backward optimization TiR1A1ANATUN YRS

ARG 1 E9NIINNTNARBITIHILINNN e IEiIluuYIuNeRg) (single model)
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A157197 10 LEAINANITNAABINNY optimization

No. algorithm accuracy Precision 0 precision 1 recall 0 recall 1
1 Forward optimization 69.35% 70.62% 65.62% 86.16% 42.42%
5 Backward optimization 70.98% 74.71% 63.64% 79.87% 56.57%

attributes forward selection backward elimination Forward optimization | backward optimization

IQ LEVEL 1 1 1 0
IRC 0 1 1 1
R1 1 0 1 0
R2 0 1 0 0
R3 0 1 1 1
R4 1 1 1 1
R5 0 1 0 0
R6 0 1 0 0
R7 0 0 1 0
R8 0 1 1 1
cm 1 1 1 0
cT2 0 1 0 1
CT3 0 1 1 1
cTa 0 1 1 0
CT5 0 1 1 1
CTé 0 1 1 0
cT7 1 0 1 0
CT8 0 1 0 0
cT9 0 1 1 1
CT10 0 1 1 1
CT11 0 1 1 1
CT12 0 1 0 1
CT13 0 0 1 0
ABCD 0 1 0 0
HML 0 0 0 0

1 = used, 0 = unused

= = sa o a= Yo A
AINN 2 LLaﬂ\‘W\lLQ@?WLLWﬁgaaﬂ@TﬂﬂJlﬂﬂﬂLa@ﬂlﬂ

HanseaestliiuIndanulululigeinguiiiaesnlaain forward optimization a%d

' (%
| o

Wldnislinseyiiegn uag nquiliaesilaain backward optimization agguilugni1snseviningn

Y

(% ' ' ¥ (%
v A v av A = o =

TaduielmialselevideunidefssdnwiluddnisaungJaden1snseyiiegn nan1snnassdl

[
a1

wuzimsfinuinguiliaesilsuiuiiondanuduiusiutoust

o o
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HANNIVINGRIIANEB g UNgntayativintiy dndnwiuwasaun nvesteyatiauuly

| a ' & v | I3 - Y a Y a o a ¢ I
NANISNAADIEBULURUAU lelll’]ﬂﬂ‘UEJEJ EJEJ'NVLiﬂG]’]lILWEJIMLﬂ@Ui%I‘EJGU‘lﬁWEJLL‘VI"\]NU?’I'JLﬂi’]%‘lﬁﬂ'ﬁLﬂU

o v = [ =] a o

Joyasialy uazthdeyatiiuldiuiveassineinstuiiegidusses Weussidiununnuessiauuy

Y

IMUENITIFNINE 1IN SeNaNyRgIunal el

PJarauanuy (Recommendations)

lagasy wwnansaduidiauenanisniuaeumgUateidadning 1nedInun1snseyiag1ves

¥

I3 Y aa ° a 19 A 1Y a 3 a
L@ﬂLLagLEJ'TJ%UIV]EJW'JE’J']ﬁﬂ']iVﬂLVilI@QGUEJ;‘Jja GUQQJU@VII%ELUﬂ’]3‘1/]'3143@U1®"\ﬂﬂﬂ']5@@9\']3~|L@IﬂLLagLEJ’]'JGUHVI

Igsun1sudeesmnneaueiinuimivensuiiiakazduasesinuazignvudung 1 U nmsneasns

¥
=]

= [ Y [
ANUUUTZLIUTDFILNARY

. FuuuiuenunieszvaunsauUannuninels (interpretable model) U decision

[

tree (199 rule-based model) Wudadndulunisideisaan1nseyinnng

. AIUUUYUY decision Tree 52auAUTANB3 7N gini index Tnan1sviunelafigaiile

q

NsUlNETIY

. NuUINguEessie k-mean clustering 1w 2 ngu deliaunsausnaana 1 (nszviie
&) senanaana 0 (liinseviniinen) 14

. m3fadenfiaeise forward selection Wl msunfaesilafiiniinsiziea sl
ANAFAYNDY (HanNazFfinINaIsU)

. nsRedeniliaedaie backward elimination vilsmsiuinfiessalafitniasizs
AIsliANUdAYUoe (AdnTiazfnuasiu)

. msfndenillaedée optimized selection yilvismsuinilaeingulaiiniinsiz
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