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Sm : Multi-state Model
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T2 X =2 8ONAr A4

AZH Mo 917

HolZh A|2He] =23 et =X (multilevel), HhAFEA (multidimentional), S22 (linked) 7+
2 O|5}|=|0|0F SH(Josef Bride et al, 2019).

AORAE 2(lfe-course perspective)S A{E|Thet SHAF O A SAIROl THa{Tto 2 Xt
2| xFEZ(Elder, 1994)

(S)ingle events should not be isolated from each other,” but rather need “to be
understood in their continuity” (Aisenbrey & Fasang, 2010)

"Holistic approach”(Raffaella Piccarre, 2019)

MOl CoPeh SRS 2T QUi SR EXTA 22 Hlo|E(Q) A2 oA H2of Y245t
UZ 21719| h544S S Stistn QoD 23 AHY LHL B Eijof J|#5t H7E
ofd 49| F2E BAHOE (L RS EYY



X Al =
xQ U2

|.

o
| -

=

a1
—

X<t

=
L

<E

T2 X =2 8ONAr A4

o

1o

e 2 holistic

. 917 S EMT(E2 data-driven)QI7t, 2






EFAMX{iO| &
a1 e e
single channel
multi-channel
Lon-SEM
Mode;l:l

single channel

-
—————
-

ACTCOCAATATGC (standard)Sequence Analysis

— -
~——
-
-

multi-channel

. -
slacr TTATGC e
—-———— e

ACTTGTCTTATGC

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ACT_G__TTA__C

Sequence

multi-state model

-
-
o 1o
o
-
-
-
-
-
-
-

- -
——
e
S s

Mixed Latent Markov Model

« Data mining & algorithm culture vs. Statistical culture
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Trajectory Classification

» Partitioning(e.g. k-means clustering)? |2

ofo

olo
_UL

T
=
Ll
<

mp

I_

=S
o

el

o
ok

0|



TC 24 A2

DE(QE4)0| A

. J|E SF(ASTH| J|EoH)

of T HHOH tier 7yt

24 M=9°fd

e Elbow-method &2 A| =
X RY2 k=42 TH

Ratio{MAX/MIN)

70

60

50

40

30

20

Simulation results(DON)

" Ratio

Calinski-Harabatz

4000

CH
3000 3500

I
2500

2000

L-#2l(2017)



2.0

1.5

DON

1.0

0.0

A

o 1

Don.Rates Level

—4— High (1.7%)
—2— Mid_Up (7.1%)
—3— Mid_Dw (2.9%)
— Low  (88.4%)

SWB

A

2.5

—A— High (38.3%)
-8~ Mid_Up (26.4%)
—- Mid_Dw (22.5%)
- Low  (12.8%)

T T T
6 8 10

WAVE

DEP

26

24

22

18

Depression

—>*= High (8.5%)
-4~ Mid_Up (17.9%)

—— Mid_Dw (16.4%)
- Low (57.2%)
=l
~\\X ~ - i
\x:\:x
AT
P ARRELE=IN
27
:-\A'_%-EA:::A’, ...............................
'”"-l'-;'\' ...............................................
N\,
‘+’_):+:\+:\ o+
N
O-.._.
)
= [6]
1765 ........... e Qe @ ....... Bea” o-—-—-@"’
T T T T
2 4 6 8 10
WAVE

=#al(2017)



MESEA_ZEF

FAUZAA_ASH

"2
6.645-6-3

w
w0
4
© |- 2002
w0
«©
w0
w0

— 020¢
— 6102
~ 8L0¢
— L1102
— 9102
— S102
— vi02
— €102
— ¢loe
-~ LL0e
— 0102
— 6002
-~ 8002
— 002
— 9002
~ S002
— ¥002
— €002

-~ 1002
— 0002
— 6661
-~ 8661

— 020¢
— 6102
— 8102
~ LL02
— 9102
— S102
— vi0e
-~ €102
— ¢l02g
— Li0e
— 0L0C
— 6002
— 8002
— L00¢
— 9002
— S002
— ¥002
— €002
— ¢002
— 1002

© |- 0002
© |- 6661

© — 8661

T T T T
000SE 0000E 000SZ 00002

dod

00051

00004

Year

Year

© o
N 7
© o
N '
© o
© o
Y «
© o
/ .
© o
R "
9 N
© o
© ..,_
© m,_
© o
o o
© o
/ F g
6\6 2\2
n o’
o &
H & o
El g o
|l o o
woe o
ple N
F() © o
T T T i
00se 0002 0051 0001
dog
2 o
o, N
© o
e n
ha

v N\

N

N -

N ©

o o

o e

o «

o <
o~ ©
by ©

N o

o o

=< o °
o o

i e @
~ o »
®o o ©
T T T T
00002 000S1 000014 000§

dod

0e0e
6102
8L0c
102
gLoe
SL02
vi0e
€10e
cLoe
LLoe
oLog
6002
8002
002
9002
s002
002
€002
2002
1002
0002
6661
8661

0coe
6102
8102
L102
9102
SL0e
vioe
eL0e
(4304
LLoe
oLoe
6002
8002
002
9002
S002
002
€002
2002
1002
0002
6661
8661

Year

Year

Lt2H(2021)



Joint Trajectory Analysis

ZEUE A

+ Measuring Distance : HEAIHS [2hT 512 OIS Xat T 0f, 240f X0l

O = 8 F HS AO|Ln £F ALE,

Dist(y, ,y,) = Z\]/
X

p
Yix — Y2jx‘

e [Normalization] : 27|00 HE2 249 YN HYELE &2 I, 2F Y™H-S HEFT5}
|_

= A0l 732 HH AN B8 F84 Vi & 22 2l yix 2, Vix = Oy — Y )/5D x

O

« k-means Classification and Calinsky & Harabasz creterion(1974).
CH(k) — Mbetween/Mwithin * (n o k)/(k o 1)
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Longitudinal SEM

HM 12 (CLPM Oi|A))

Yi=1

Cross-lagged panel model

Xe=1

Yi=2

COVe=2

t=1{1,2}

Xi=2

Y= Y=+
f A

COVt=j+1
NV

=i Xe=i+1




L-SEM =43 Al

7152 a2l TS

Results(SWB ~ DON)

oVWB SWBt+1 o\VWBe
A / A A

S COVi | [& < 3
o o S S
v NV \’ _

DONk 0.168*** DONe1 DONk 0.102%** DONe1

Non-weighted Weighted




LSEM —E-ﬁ'.' A

Results(DEP ~ DON)

0.157%
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A A
z 7 1
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v NV
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. 71
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Sequence Analysis

e Sequencing : define “event” under one-dimensional

vector(or single-channel) clement

o el MY MY &® g EW HO

Hol
Hol
Hol

\ J
epgode

£oj

sequence

e Optimal matching(OM)

min(Diff .¢ s = cost(insertion, delection, substitution) | Diff .¢ 5 = 0)

e Clustering Analysis(hierarchical, k-means ... ... )



oequence Analysis

NA 20| AsPE 24
« Y AK(description)
o A|Z@(visualization)

e H|W} X3 comparison & grouping)

- ZEM B M(confirmatory analysis)
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Multi-state Model
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e Multi-state Model(putter et al. 2007) sf (1)
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Multi-state Model
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Hidden Markov Model

* Hidden Markov Model(HMM]

p(02|01) p(or|or-1)
Latent states \ 01 ’@ > OT-1 ’

p(s1lo1)

Observed states | sy

J,P(32|0'2) p(S7-1|07-1) {p(sﬂcr)

S2

ST-1 St

(22! 1] HMMe| E Al sH(Piccarreta & Stuber, 2019:10)

* Mixture HVIM

* Status?| O[°¥ T (sequence)E RBUVILL, RO S8 &0 BT=

O|X|= Q9l(covariates)?] @& tfiet HES E LT
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Mixture Hidden Markov Model
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