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Abstract

Jenks natural breaks classification is a data clustering method that is widely used. This research
uses a modified version of Jenks natural breaks classification by increasing the number of groups
used for clustering until the change of the first break is less than the specified percentage compared
to the previous clustering. The first break is then used to split the data into two groups. We perform
a performance assessment of repeated Jenks natural breaks classification against Jenks natural breaks
classification, head/tail break, and EM algorithm using 2-group normal mixture distribution and 2-group
log-normal mixture distribution univariate simulated data. The performance is asserted by using
clustering accuracy. The research found that repeated Jenks natural breaks classification is not
suitable for maximizing the overall accuracy of the normal mixture distribution but can be used for
log-normal mixture distribution if the proportion of each group is relatively equal or higher-mean
group leaning. Repeated Jenks natural breaks classification can also be used if users need to

prioritize the accuracy of the higher-mean group.

Keywords: Clustering method; Jenks natural breaks classification; Normal mixture distribution;

Log-normal mixture distribution
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Figure 1  Example of heavy-tailed distribution and result of head/tail breaks on heavy-tailed distribution.

2.1.7 msdnngudayadiedsoanasiiy EM  lutumeuiiudy (maximization step %138 M-step)
ad v a = [ o U v =l a [ P Y 4:91)
TBdanesiiu EM Wunisdnngudeyalas  vleaunsadeuluaunisiatunaulanail
91dENIsUsTINAITIIMe SYeINTHanuaslulsay 1. duen 9=
nau IedsnsUsvanaAIm I dimesuwAnINNT 2. E-step: Uszanauenenuinazduiideya
vhaduiusewing 2 duneufie nsimuanguliu  evedluusasngu p(x|y.0) Ingldmsfimesaian
yadaya (expectation step w30 E-step) wazn1s 0 Tunsuszanae lngaglalaidu Q fie

UsznnuAmsniiwesainyadeyaiieglunduinin

Q(g|g(m)) = expected logp(X|0) = Ey), gm[logp(X |0)] = Jlogp(X| 9)p(x|y, g(m))dx

dlo v fe %agéaﬁl,ﬁulﬁuag x ﬁa%@gaﬁ' 4. usuneudl 2 uay 3 QUﬂi%ﬁﬂ@:Lﬁﬁﬂ
auysnl (converge) [7]

3. M-step: Uszanauen @ filvianilaidu Q Foane37iu EM Ju soft clustering dafie
GRG0 msudanguilimanutinaziduiiudasgadeyaas

1 aglunaulanguunils Tumsidetanlviveuaniaslu
0 = argmax,0(0]0™) A v
naundA1ANnaEduasan



Thai Science and Technology Journal

Vol. 30 No. 5 September-October 2022

2.2 mMsfnwUTguLigulsEanSnmAaeIsnns
avedoya
q'nﬁ%’aﬂﬂé‘bﬁmﬁwaaaéﬁ’agalﬁaﬁwaaqgﬂLL‘UUGU@Q
Foyaraq flenanuisliludeyasis Inglilusunsu
R lun1sdnnestoyalneiindunidedd
2.2.1 a51990yafuUsiAg 291U 5000
Joya amguuvuwrsdmeasinmun laedsUuvy
N385 72 gy laun 36 sUuvunIsuanyaq
UsnAkUUNEN 48z 36 JUKUUAISUINKDIAEN
Usniuvuras Tnelusiguuuuazyingsmnaasd
25 soULloNIANRALYIAIINNLIY
Tnglunisuanuasusninuusasiy drdiu
Weauummsguililunisaiadeyassld 4 dn
lown 1, 4, 7 wag 10 ﬁiWLagﬁJﬂaﬂﬁ’JLLﬂiduﬂ@:N

1 (nquiidAnadedesndn) vie u; egnguaAmn
ATIYIINIIMAaRIg1men1sidnIsuanLatensy
51319 0 9 10 ARRevesiLUsdunay 2 (nqu

Ao a

PIANRALNINATT) ATHANMIAUALRABUDIAILUST

! ' o

dUNay 1 uInnu

q 9

0.5, 1 %38 2 L¥NUaIAIEIU

a

LUENL‘U‘ummgmLﬁaﬁi’waamamvﬁwaﬁagﬂa 2
ngu ﬂ’J’IZLI‘u'”I‘\]%LﬂUﬁ%@Mﬂﬁ‘\]%N’]ﬂ’]ﬂﬂ?iLLﬁ]ﬂLLRN
Nal 1 @p Wagnau 2 wy Wl 3 elaun (0.75,
0.25), (0.5, 0.5) uaz (0.25, 0.75) iosaesdndiu
vostoyafiunnsinsiu 9nguuvudmdonuy
1WFIU 4 AN JULUUANLRAENGY 2 3 A1 wazeIu
gy 3 M Lﬁagmﬁuﬁaié’gﬂLmeiwﬂaaq
suam'lsl,wmmﬂmﬁLLUUNauﬁy’de 36 gﬂLLU‘U
Im&Jmmmai;dﬂ'mﬁ’lﬁma%ﬁiﬂumimaaﬂﬁé’qﬁ

Table 1  Summary of parameters used for normal mixture distribution data simulations.

u, u, o w, w,
(0,10) u + 0.50 1,4,7,10 | 0.75 0.25
(0,10) u,+0.50 1,4,7,10 | 05 0.5
(0,10) u,+0.50 1,4,7,10 | 0.25 | 0.75
(0,10) u +0 1,4,7,10 | 0.75 0.25
(0,10) u+o 1,4,7,10 | 05 0.5
(0,10) u+o 1,4,7,10 | 0.25 0.75
010 |y +20 1,4,7,10 | 075 | 0.25
(0,10) u + 20 1,4,7,10 0.5 0.5
010) | u +20 1,4,7,10 | 025 | 0.75




Uil 30 aUv#l 5 Aueeu-natnu 2565

5a15mermansiasimalulad

Tunisadredayananuasdenysniinuy
mama]ﬂ%’mia%ﬁﬁaaﬂamﬂéﬁﬁ&Jqﬁ’umﬁa%ﬁnmi
LINUIIUINRLUUREL WRazivunARasLasa
a'aul,ﬁmLuummgmmammml,m LAZAUIUAN
wsfmesisndugeddiiolilanisuanuasiisian
\dsuazAdudsauunassunuidoms lng
ﬁha'autﬁmmummgwumamzju 1 (sd) &l 4 e
TowA 1, 4, 7 waz 10 ﬁ’lLagEJGUENﬁ’JLL‘Ui?jMﬂEjM 1
(m,) AgnduAynasaivhnsmasesifensld

py = log

ASUANUINBNFUTENIN O B9 10 AteABve iUl
qungu 2 (my) %ﬁﬂ"]Lvhﬁ’wiua?iaﬁuadﬁm,t,ﬂifju
nau 1 vanfiu 0.5, 1 %30 2 Wihaesmdudsauy
mmgmLﬁaaﬁ’waaammmwaﬁa;ﬂa 2 Ny AN
thazduiifeyaszanamnmsuaniasngs 1 wazngu
2 2gld 3 Anleiun (0.75, 0.25), (0.5, 0.5) wag (0.25,
0.75) Gsniseunamnnsfines u uy Uy O a

as o o &
AEATUIURANU

m;2

\/sa’l2 + m,?

Hy = log(

TngArdnudosuunnsguvenay 2 agll
Muualiesanean1silirmaiwes o Weiu
ieliteyadidnuwanilugniendes lneguuuums

VIAADITBINITHINUIANUINAUU RN TVITVLR
36 JULUUWULAEIIUTUNTTHANKASUSNALUUKEY
Tnganansaasuaninsiwesiilunismeasslanad



Thai Science and Technology Journal

Vol. 30 No. 5 September-October 2022

Table 2 Summary of parameters used for log-normal mixture distribution data simulations.

m, m, sd, w, w,
(010) | m, +0.55d, | 147,10 | 075 | 025
(010) | m +05sd, | L4710 | 05 | 05
010 | m +05sd, | 1,4,7,10 | 0.25 | 075
(0,10) m, +sd, 1,4,7,10 | 075 | 0.25
(0,10) m, +sd, 1,4,7,10 | 05 | 05
(0,10) m, + Sdl 1,4,7,10 0.25 0.75
010 |y 42sd | 14T 10| 075 | 025
(0,10) m, +2sd, 1,4,7,10 | 05 | 05
(0,10) m, +2sd, 1,4,7,10 | 025 | 075
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Table 3 Average overall accuracy for normal mixture distribution.

Mean Gap (O] Repeated | Repeated | Repeated Jenks Head-tail EM
Jenks 0.05 | Jenks 0.1 | Jenks 0.2 1st break

0.5 0.75 0.2817 0.3004 0.3225 0.5748 0.5745 0.5284

0.5 0.5 0.5207 0.5279 0.5359 0.5976 0.5979 0.5335

0.5 0.25 0.7473 0.7411 0.7323 0.5742 0.5731 0.5399
1 0.75 0.2931 0.3222 0.3452 0.6477 0.6422 0.607
1 0.5 0.5333 0.5506 0.5661 0.6902 0.69 0.5768
1 0.25 0.7649 0.7639 0.765 0.6483 0.6427 0.5935
2 0.75 0.2969 0.3247 0.3589 0.796 0.7525 0.8596
2 0.5 0.5472 0.5685 0.5923 0.8412 0.8412 0.831
2 0.25 0.7842 0.7981 0.8111 0.7938 0.7516 0.8636

Tunsudsdeyanisuasiassnivuunaniiu
Fuiidaauiisnsulssumninduuuditu
Limsngaufunsihunliudsdeyaifniswanua
sUuvillaidagldedosarlunisgaiilnsinm
dosnnanuusiulumsudsdusniniBmaudegy

wuudu snulunsdiifoyadiulngifueglungy
2 FafonguidiAadegandi
Tnonsaliiteyaiinnuiazidungy 1 wihiy
0.75 wag 0.5 TMIUUETIIIRARUUDYN
Anfeazlinnuuwsiunininisutsnguitliaiig
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Aonsldrnafevastoyalunisuusaeiivssdnsaim
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Table 4 Average group 1 accuracy for normal mixture distribution.

Mean Gap (O Repeated | Repeated | Repeated Jenks Head-tail EM
Jenks 0.05 | Jenks 0.1 | Jenks 0.2 1st break

0.5 0.75 0.0471 0.0772 0.1127 0.5504 0.5499 0.52
0.5 0.5 0.0648 0.0992 0.1316 0.5986 0.5982 0.5181
0.5 0.25 0.0721 0.1055 0.1589 0.642 0.6437 0.5267
1 0.75 0.0597 0.1021 0.1354 0.6085 0.5985 0.6258
1 0.5 0.0771 0.1264 0.1686 0.6906 0.6902 0.6177
1 0.25 0.1105 0.1563 0.2141 0.7653 0.7735 0.5597
2 0.75 0.0618 0.0994 0.1454 0.7603 0.692 0.9174
2 0.5 0.0968 0.1421 0.1922 0.8403 0.8406 0.8352
2 0.25 0.1433 0.2288 0.3001 0.9019 0.9331 0.6931

10
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Table 5 Average group 2 accuracy for normal mixture distribution.

Mean Gap (O Repeated | Repeated | Repeated Jenks Head-tail EM
Jenks 0.05 | Jenks 0.1 | Jenks 0.2 1st break
0.5 0.75 0.9844 0.969 0.9508 0.6479 0.6483 0.5532
0.5 0.5 0.9758 0.9559 0.9394 0.5967 0.5976 0.5489
0.5 0.25 0.9727 0.9534 0.9239 0.5516 0.5496 0.5441
1 0.75 0.9938 0.9828 0.9755 0.7658 0.7737 0.549
1 0.5 0.9895 0.9748 0.9635 0.6898 0.69 0.5376
1 0.25 0.9836 0.9668 0.9489 0.6093 0.599 0.6054
2 0.75 0.9996 0.9986 0.9972 0.9027 0.9334 0.6866
2 0.5 0.999 0.9963 0.9937 0.8422 0.842 0.8268
2 0.25 0.9979 0.9879 0.9816 0.7578 0.6911 0.9203
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Table 6 Average overall accuracy for log-normal mixture distribution.

Mean ) Repeated | Repeated | Repeated | Jenks Head-tail | Head-tail EM
Gap Jenks Jenks 0.1 | Jenks 0.2 1st break 2nd
0.5 0.75 0.5532 0.5901 0.6315 0.7182 0.6647 0.7403 0.6625
0.5 0.5 0.5748 0.5792 0.5764 0.5416 0.5881 0.5379 0.5108
0.5 0.25 0.5785 0.5407 0.4989 0.3665 0.4766 0.321 0.3049
1 0.75 0.5827 0.6311 0.6721 0.7414 0.7105 0.7646 0.7038
1 0.5 0.6145 0.6207 0.6183 0.5732 0.6389 0.5454 0.5308
1 0.25 0.6118 0.5786 0.533 0.3726 0.5041 0.3294 0.3683
2 0.75 0.6589 0.6987 0.7371 0.7856 0.7821 0.7919 0.7559
2 0.5 0.6765 0.6919 0.6952 0.6126 0.712 0.5747 0.6378
2 0.25 0.6386 0.6188 0.5659 0.3904 0.5355 0.3236 0.4606
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Table 7 Average group 1 accuracy for log-normal mixture distribution.

Mean ) Repeated | Repeated | Repeated |  Jenks Head-tail | Head-tail EM
Gap Jenks Jenks 0.1 | Jenks 0.2 1st break 2nd
0.5 0.75 0.5326 0.6004 0.6818 0.8909 0.7373 0.9348 0.8194
0.5 0.5 0.5788 0.645 0.715 0.9027 0.7768 0.9546 0.881
0.5 0.25 0.5562 0.6466 0.7243 0.8987 0.7952 0.9603 0.9127
1 0.75 0.5496 0.6313 0.7134 0.8987 0.7678 0.9565 0.8647
1 0.5 0.6273 0.7041 0.7814 0.9273 0.8358 0.9795 0.8289
1 0.25 0.6491 0.7377 0.8055 0.9486 0.8731 0.9805 0.8344
2 0.75 0.6567 0.7235 0.7942 0.9508 0.8364 0.9778 0.8578
2 0.5 0.6775 0.7556 0.849 0.9667 0.9023 0.9893 0.8041
2 0.25 0.7673 0.8317 0.8982 0.9822 0.9467 0.9946 0.8366

Table 8 Average group 2 accuracy for log-normal mixture distribution.

Mean (O Repeated | Repeated | Repeated | Jenks Head-tail | Head-tail EM
Gap Jenks Jenks 0.1 | Jenks 0.2 1st break 2nd
0.5 0.75 0.6149 0.5592 0.4805 0.1991 0.4464 0.1557 0.1931
0.5 0.5 0.5708 0.513 0.4378 0.1797 0.3992 0.1206 0.1372
0.5 0.25 0.5859 0.5052 0.4237 0.1891 0.3703 0.1085 0.1021
1 0.75 0.6806 0.6289 0.5473 0.2685 0.5379 0.1876 0.2234
1 0.5 0.6008 0.5369 0.4543 0.2181 0.4415 0.1145 0.2324
1 0.25 0.5996 0.5255 0.442 0.1797 0.3806 0.1108 0.2117
2 0.75 0.6646 0.6228 0.5646 0.2889 0.6188 0.2326 0.4501
2 0.5 0.6753 0.6276 0.5401 0.2562 0.5204 0.1578 0.4706
2 0.25 0.5956 0.5477 0.4552 0.1932 0.3984 0.0993 0.3353
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