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An Exploratory Methodology for Longitudinal Data Analysis
Using SOM Clustering
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Abstract A longitudinal study refers to a research method based on longitudinal data repeatedly
measured on the same object. Most of the longitudinal analysis methods are suitable for prediction
or inference, and are often not suitable for use in exploratory study. In this study, an exploratory
method to analyze longitudinal data is presented, which is to find the longitudinal trajectory after
determining the best number of clusters by clustering longitudinal data using self-organizing map
technique. The proposed methodology was applied to the longitudinal data of the Employment
Information Service, and a total of 2,610 samples were analyzed. As a result of applying the
methodology to the actual data applied, time-series clustering results were obtained for each panel.
This indicates that it is more effective to cluster longitudinal data in advance and perform
multilevel longitudinal analysis.

Key Words : Longitudinal Data, Longitudinal Analysis, Latent Growth Model, Self-Organizing Model,
Longitudinal Trajectory.
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Fig. 1. Research Process
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Fig. 2. Longitudinal Trajectory

Y S2AH HY =&
HE S 7ML A SeAH
o A7 2 AR 7T AP &
S & glou, E e SeAET} 7}
4 etk oEbA SRAE 9] 9 A
7¥e 21371 g asith 28 2Ho 8E
AaiA SeAEY A B2 AEE= Yot
ATH7]. £ Ao A= AFA(Silhouette) Al
A719} 3lefutA(Calinski & Harabasz) A
<AH o7 AMgoto] A FeAE 5 Z=Th
HA A(Silhouette) A= £ HlolE7 £4
SYAERE 2Rd 49 did 4 o=t /M 1A
St 2P AH7L ofd o SEAHE ERE 94 A
L& SA%h 4 dlolg DY AR BAHS o
I} Zo] Hog 4= QlrH10]. SilD)=(b(D)-a(D))/ Max
[a(D),b(D)] %714 a(D)}= Z2 Z2H Y o2 glo]
EHEZRE E4 vlolg D7 drh "ojA J=AE
et o124 (remoteness) = HEHTE b(D)
£ £4 dlolgl Do} 7HE 7P oE S AE 9 57
tlolH 25 g £4 dloJg] D7} oA Y= ol4

ne

> )
o M@
o
XX o d
iH‘H

Ir

)
=

=
=]
%
o}
=
A

o o &
b
2L

oX,

ofs
=)
N,
4o, o

ol r

ol o

i

l

=L
ik
i,
Sy

>
-

1

i j,gl



103 8HE=EX H12# H55

4 AxE YUehdth. ol o844 b(D)= W &4 Hl
o[B|e} R QJF FHAHEY £ HoJEEAolofA

AAEGE AL oulsttt, k| SAE7 Yokl 7t
A o AR k-179] oA F 7FE A2 ol &
AlofA gt b(D)7h "t AR SAZFE -1(c]&4
o5 EX dHlolH| gt 9] SAER)NA +1
(c|2Hog EA flolgof tigh 119 S AHY)7}
A W5 4 ot AT A#E= ZE Holg9 AF
ol gholl gt Abst2 ARESHL glo] S5 294
HYg F40] ¥ £2 Zo& d7A Stk A7 A#
= SYAHYY 42 ST 5 e A AR
A9t SYAHERE 5Y A7 UE 7RsAdol EobA,
A A 2AE 2] HdME Y FA(te)S
AT H= A 77} sttt oF flsto] ZHA7|9
sl2HF2(Calinski & Harabasz) A # [7,8]18 ARE9]
Atk ZAA7|9} s}eHFA(Calinski & Harabasz) A
we DO Wb e mAge o4 wosss
15 W EXKWithin Group Sum of Square), BGSS
= I% 7+ 84F (Between Group Sum of Square),
N& Z Hold 75, kE 22|AF Folth 524 Flo]
7t He kE S9AH R AUt (1] 29
A719} lefHtA(Calinski & Harabasz) A E= A
2 AE, W, 2R AE o)A OE STAEHY AR
of H|oto] L3t J5= EFTHSL TEA|T GetE
ZZ01A4 HE ArEY P 5% As= HolAl=
Z3ch TEpA] 7 Atoae AR A Hep AHAT)
o sHEHtR ARE SAHOE ARESto] HA FEA
B £ A3t 1 o|F T HlolE = IDEE AEF
Ha 4 S HolHe AIZIEEC OE ERAHE
AHCRE BAIE 5 Ak ol HIE oF Wdo] 54
HZo] €. o]2fet A Hloje9 54 AAE 7IEo R

o HolEE 253t & 4 Al IEek F¢ HlolH
S AR AIAZ 7H s FlEt g 4 . ©]
et e s JF% | $9 dolHe 153t & l %
< o] S dlolgd s TIF W MEd &
I35 7+ ¥EAol 2 tlolg Hglol Hrh

3. &N Ho[E0 HE

3.1 M Holy & 7 |sSAE

£ 7o) PUEe A3 Ant ALY

9] 1Pt E(KLoSA)eltt. o] A7+ St
HYo] 2006#H 2018A7HA] AdCR F 7x}] 4
A ZAFSHITE st ATtd o o= AlFEol
A AFH F 454 ol S IBAE IR A
P, A AL HdS R RARE AAISHL QL
o} 2 AoAE 1xH2006W)5H 6xH20163)7H]
]_,_x4 oF oFEZEAE LESE giARE $H5H9 ]
Z A= 435901, 617 RARE FAGHE &
ME = 2,6107099tE £4Z floto] ARt AZE
fJo}= SPSS statistics 277 SPSS Modeler %t
ARG HloB = ARTEE B HolHE W
Z4F IUrEL 780 A] Auld wER o
4l 5 7M. deeres At dady
gt § #Z3loto] ARSI e
T, & M4, ARk wEEEs 1R 1%
hH~44(ds 134 grhez 44 H=S ARESH
o} 3714 Hee B8 QRIEAS ARMESH] olite
HEZ WHelglon, IF8F 4ot gk 0.79% ¢
P ®Eofoto] ARSI sHEl2 TE ARESHA
ot AL o 5 I 12 AEO oA oS
0°0& A|gsto] It ARGR W59 71454
= Table 13 2t}
tlole ot 3id 43570l dhsf 5719 AR =
= 67 717t B AR Amolth ASA|9F oA =
Aol AAAL, FEU(long type)o& A5t
7] izl 2,610719] HolHE A7 R ASA =7]H 9]
SEAEFS AT AY ARE ARESISITH

87

o
)

Y

2 o ol oo
_|)i
e
i
I

Table 1 Descriptive statistics of attributes

Min. Max. Avg. SD

2006  -2.728 2.591 .0000 999

2008 -2.770 2.488 .0000 999

Satis= 2010  -3.039 2.599 .0000 999
faction 2012  -3.079 2.552 .0000 999
2014 -3.661 2917 .0000 999

2016  -3.772 2.819 .0000 999

2006  -3.459 2.247 .0000 999

2008 -3.913 2.224 .0000 999

Salary 2010  -3.851 2.489 .0000 999
2012 -3.751 2.359 .0000 999

2014  -3.883 2.821 .0000 999

2016  -4.677 2.554 .0000 999

Age -1.208 3.091 .0000 .998

Education 1 4 2.61 996
Gender 0 1 .68 468
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A&t Hiel Zo] A7 RASA| L7 o]&-5to]
EHAHF[7| At SPSS Modeler®] SOM 2E2
ARESIT SRAE = p ¢ft= 1~97HA] WS}
AA F 81719 SHAHE Attt #4 Holg
A 2APITIO] 67] 717k ERE pX g A 6 9]
‘golofok AAE ERIT 4= Ut 81719 AE 22
AH F A FYAHE 25| fsto] e FEA
ol tiste] AR ARE AT Table 290 A
ARt BR} Zho] Al A ghZ 0.3914] 0.59] +&
E Hoh AR gho] £ 0.5¢ E8AEHE 2x3 &
1270 SYAHA 2x3, 1x3, 3x2 5 3719 24
AHE A4 SY4F A= £ 479 9 24 3
Q1 oETt A7] wiizof| A|ejstaict.

Table 2. Values of Silhouette Index for the SOM

Clusters
Silhouette Index SOM Cluster
05 2x3", 1x3", 3x2", B5x3, 6x3, 4x4, bx4,
’ 6x4, 3x5, 4x5, 4x6, 3x7
3x1,07x1, 9x1, 4x2,-9x2, 3x3, 4x3,
04 7x3, 8x3, 9x3, 1x4, 3x4, 7x4, 8x4, 9x4,
’ 1x5, 2x5, 5x5:-8x5, 1x6, 2xB6, 3x6,
5x6,-9x6, 1x7, 3x7, 6x7
03 8x1, 2x4, 9xb, 2x7, 5x7, 7x7, 8x7, 9x7

"1 # of clusters is smaller than the # of the longitudinal waves.

AT A7 0590 97 S3AH F HAd F92
ElE AAsh7] flstel ZiA7]9 siehEt= A RE A
AFatoitt. Table 39l= 2279} sleiut2A| & g2
AASIA. 7FE AR o] 2 SHAEE 4x4 2
SEQH. dx4 STAEOA A BgE 22
< 9l S¥AE et

Table 3. values of Calinski & Harabasz Index

33. EdAHE Z1

Fig. 30 AAISH A Zo] 4x4 EHAEY o) &
YA 2 X=3, Y=07} 32.4%=2 7P ot X=0, Y=0
15.6%, X=0, Y=2 12.2%9] Z&0]9]t}.

Cluster

Bx=0,Y=0
W x=0, v=2
W x=0,Y=3
W x=1,v=1
Ox=1,v=3
Ex=2, Y=2
Wx=2,v=3
B x=3,Y=0
W x=3 Y=2

Fig. 3. The Pie Chart of 4x4 cluster

g Az 7o) 9istel W D} Akl wret
oh £53t0] Table 401 ANt 43570 4 5
4267 HAL A7 B8 wet g FehAE BE

913, 97hgto] Eebd, AR W2 97.6%7F Akl
wet 2e 20 S5 A BT ke 29
20 453 97} AL 0324} 1339 A0 74
chith 20E FESHE FU4EE 2HAHYL o
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w3t

Table 4. classxyear cross table at 4x4 cluster

class | 2006 | 2008 | 2010 | 2012 | 2014 | 2016 | sum
00 68 68 68 68 68 68 408
02 37 37 37 37 37 37 222
03 10 1" 12 13 13 14 73
1 48 48 48 48 48 48 288
13 39 38 37 36 36 35 221

" i the highest value

SOM # of Clusters Calinski & Harabasz 22 29 29 29 29 29 29 174
5x3 8 165.31 23 10 10 10 10 10 10 60
6x3 11 137.54 30 | 141 | 141 | 141 | 141 | 141 | 141 | 846
4x4 9 170.83* 32 53 53 53 53 53 53 318
5x4 8 121.58 sum | 435 | 435 | 435 | 435 | 435 | 435 | 2610
6x4 10 114.47

35 8 162.96

4x5 7 114.96 4x4 Z92HY 97 Edae 44 I8t e
46 9 1028 3 424 23 A9 Fig. 401 AAI3 Hie o]
sl 8 o4 F A¥ Wil a7 A4S TAL A Q9 &
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