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- De Ruiter, N. M. P., van der Gaag, M. A. E., Jeronimus, B. F.,

& Kunnen, E. S. (2019). Introduction to a dynamic systems
approach to psychosocial development in adolescence. In E.
S. Kunnen, N. M. P., de Ruiter, B. F., Jeronimus, & M. A. E.
van der Gaag (Eds.), Psychosocial development in
adolescence: Insights from the dynamic systems approach
(pp.1-16). London: Routledge.
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+ Shirai, T., & Kunnen, E. S. (2020). The relation between

commitment and a balanced time orientation in adulthood:
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International Journal of Theory and Research, 2((2), 132-
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Keio Twin Research Center (KoTReC) a8 _
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Keio Twin Research Center

Twin Projects at the Keio Twin Research Center

iD/ sanass ¥,

EBENEIRMZE Keio Twin study (KTS)

http://kts.keio.ac.jp/

15~40+ yrs 2500pair

BAEAII 203
Tokyo Twin Cohort Project (ToTCoP) 0~12rs 2000pairs
http://totcop.keio.ac.jp/

(KoTReC)
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Wusuke Takahashi* Koken Czaki,” Kunitake Suruki® Minako Deno,' Shoko Savaki ! Tatsushi Toda, ™
Kasuhire Kobayashi,*® Yutaro Sugimoto,’ Mitshirs Okada,' Nobuhiko Kima," Yutaka Ono,'
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Moriko Kato, ' and Syuichi Qoki™
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Article

Psychosocial Twin Cohort Studies in Japan: The Keio Twin Research
Center (KoTReC)

Juko Ando’, Keike K. Fujisawa®, Kai Hiraishit, Chizuru Shikishima®, Tetsuya Kawameoto?, Mari Nozaki®, Shinji Yamagata®,
Yuswke Takahash®, Kunitake Suzuki’, Yoshiak Someya®, Koken Ozaki®, Minako Denc™, Mami Tanaka'!, Shoko Sasaki™,
Tatsushi Toda®, Karuhiro Kobayashi', Masamichi Sakagami®, Mitsubiro Okada’, Nobuhiko Kijima'®, Ryu Takizaws®
and Kou Murayama'’
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Briley, D. A., & Tucker-Drob, E. M. (2014). Genetic and environmental continuity in personality development:
A meta-analysis. Psychological Bulletin, 140, 1303-1331.
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Naive theory of “genetic/heredity”
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Bivariate model

Cholesky decomposition

Latent Growth Curve Model

Discordant MZ (monozygotic twin) Model

B

Z5 4t (change) ™

Bivariate 2Z &

) model

“i:*"ScienceDirect

Perscnalety amd Irstividisal Dfleremn £3 (007 151190

Genetic and environmental effects of stability and change
in sell-esteem during adolescence

Toshimitsy Kamakura *

* Fuculty af Letsers, Al e
* Favm

Availshls onling 11 Soptember 008

*, Juko Ando ", Yutaka Ono ©
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Genetic and environmental etiology of stability and changes in self-esteem
linked to personality: A Japanese twin study

Chizuru Shikishima®, Kai Hirishi®, Yusuke Takahashi’, Shinji Yamagata’, Susamu Yamaguchi®,
Juko Ando”
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T A REMEICH
Zikichd
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Table 6
Parameter estimates of best-fitting model (standardized solutions). \
a1 a2 A3 A4 a5 Aé\ a7 E1 E2 E3 E4 ES 6 7
1. Neuroticism 0.66 0.75
2. Extraversion -021  0.66 -022 069 =
7 =
3. Openness (o experiences  —004  0.17 0.69 -005 025 065 ZALIFIRE
4. Agreeableness 007 002  -0.01 0.60 014 007 042 077
5. Conscientiousness —042 013 000 -002 057 020 005 010 001 0.66 \
6. Self-esteem Time 1 -0.48 0.8 015 -010 012 034 -032 018 003 -011 006 065
7. Self-esteem Time 2 045 017 014 -009 011 -0.30 017 0.03 -0.10 005

Note: A represents an additive genetic factor and E represents a non-shared environmental factor. Contributions whose 95% confidence interval did not include zero are shown in

boldface.




Cholesky decomposition

Changes in Genetic and Environmental Influences on Cognitive Ability,
Executive Function, and Prescademic Skills in Japanese Preschool

Pre-

Math reading

@42 mon.| |@42mon.||@42mon. @42mon

Table 7
Result of Longitudinal and Multivariate Genetic Analysis Using the Cholesky Decomposition Model for 42 and 60
Months™ Assessments

42 months assessment 60 months assessment

Path GCA EF Math ability  Pre-reading ability GCA EF Math ability Reading ability
Ageasn  S3(37..69)  0(—) 0(—) —25(=.58,07) |[33(=.05, 12 al6(=.15,47)  27(.09,.45) 34(.07, .61)
Cocnss  -02(48,.76)  48(29,.66) .60(42,.78) 45(.17,.73) 37 (.10, 688 B 1351 (03, 59) 15(—.05,.35)  —.00(—.25,.24)
Egcasz  38(49,.67) 20(.06,.33) 0(—) 1103, .20) 08(—.04,21)  06(—.04,.15)  .05(—.03,.13)  .10(—.01,.20)
Appg 0(—) 0(—) 0(—) 0(—) 0(—) 0(—) 0(—)
Cipz 56(41,.71) .25 (.01,.50) 14(—.19, 46) |29 (.03, .55) 50(.27,.73) 35(.14,.57) 36(.09, .64)
Epran 65 (.56,.74) .14 (.02, 26) 0(—) 05(—.08,.19)  01(—.10,.13)  05(—.04..14)  02(—.07,.11)
Az 0(—) 0(—) 0(—) 0(—) 0(—) 0(—)
Craniz 53(.39, .67) A46(.23,.70) 23 (.01, 45) 20(—01,41)  54(41,.68) .57(.36,.78)
Epamaz 53 (46, .59) 0(—) 13 (.06, .20) 06(—.03,.15)  .02(—.05..09)  .05(—01,.12)
Avaaiz 0(—) 0(—) 0(—)
Chrenaiz 60 (46, 73) 06 (— 4 —.01 (.33, .32)
JS— 36 (.28, 44)
AGC%GO B - . - . . B - 'y - - - o
Coenso 40(20,.59) —.15(—48,.18) —.04(—.33..26) —.16(—.63,.30)
Egcaco 55 (48, .62) A1001,.21) 12(.02,.22) 06 (.00, .12)
Agpo 29(.05,.53) A41(.22, .60) 04 (=30, .39)
Cereo it —.19(—.70,32)  .04(-.26,.35)  .12(—.48,.72)
Egreo 54 (48, .61) 0(—) 09 (.04, .15)
Ammainso —01(—.34,.33)  32(.02,.62)
Crnanco 02(—.04,.07)  .03(—.09,.15)
Eameo .54 (44, .63) 0(—)
p— 0(—)

read60 0(—)
E eadso 36(.28, 43)

Note. Standardized path estimates for genetic (A), shared environmental (C), and nonshared environmental (E) influences on general cognitive ability
(GCA), executive function (EF), math and pre- and reading ability at 42 and 60 months” assessments are shown. Confidence intervals are shown in

parentheses. Path estimates which were constrained to be 0 were shown as 0 with *(—)” for those confidence intervals.

Infant and Child Development
Inf. Child. Deo. 26: €1994 (2017)

Published online 5 July 2016 in Wiley Online Library (wileyonlinelibrary.com). DOL
10.1002/icd 1994

Genetic and Environmental Influences

on the Development and Stability of
Executive Functions in Children of
Preschool Age: A Longitudinal Study of
Japanese Twins

Keiko K. Fujisawa*: Naoya Tedob and Juko Ando? “Department of Education,
Faculty of Letters, Keio University, Tokyo, Japan *National Institute for Academic Degrees and
Quality Enhancement of Higher Education, Tokyo, Japan
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Latent Growth Curve Model (LGCM)

Developmental Science

Developmental Science 15:1 (2012), pp 99-112

PAPER

DOL 10.1111/5.1467-7687.2011.01097 x

Genetic and environmental relationships between head
circumference growth in the first year of life and sociocognitive
development in the second year: a longitudinal twin study

Keiko K. Fujisamra,1 Koken Ozaki,* Kunitake Suzuki,? Shinji Y;;lm;;lg.alta,3

Ikko Kawahashi® and Juko Ando’

1. Department of Education, Keio University, Japan
2. The Institute of Statistical Mathematics. Japan

3. Keio Twin Research Center, Keio University, Japan
4. Center for Japanese- Language Testing, The Japan Foundation

B EREMEM & BAEE o FOERE & D EIR

A C E

Boys HC at birth  HC growth  M-CHAT10  HC at birth  HC growth  M-CHAT10  HC at birth  HC growth  M-CHAT10

HC at birth .80 0.01 113

HC growth -0.18 @ 0.31 0.51 ~0.98 0.74

M-CHATI10 0,00 0.91 0.00 0.22 0.00 =0.25 0.54
Girls HC at bith  HC growth  M-CHATI0  HC at hirth  HC growth  M-CHATI0 HC at birth HC growth  M-CHATI10
HC at birth 6l 0.35 093
HC growth =028 1 0.53 0.02 ~0.85 .64
M-CHAT10 0.00 0.57 -0.19 @ 0.20 0.07 -0.07 0.39

Nete: A indicates “Heritability’, C indicates “Shared ¢ ", and E indicates “Nonsh

Discordant

R—B—optt
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Peer problems
at 42 months

M/

Authoritative parenting
at 42 months

10 Peer problems
at 48 months
A%
L 47%
Authoritative parenting
5w at 48 months

Developmental Science 16:2 (2013), pp 249-259

PAPER

Bidirectional influences between maternal parenting and
children’s peer problems: a longitudinal monozygotic twin
difference study

Shinji Yamagata,! Yusuke Takahashi,2 Koken Ozaki,? Keiko K.
Fujisawa,* Koichi Nonaka® and Juko Ando*

DOI: 10.1111/desc.12021

National Center for University Entrance Examinations, Tokyo, Japan
Center for the Promotion of in Higher Education, Kyoto Unit

ty, Japan
Department of Data Science, The Institute of Statistical Mathematics, Japan
Department of Education, Faculty of Letters, Keio University, Japan

Dep of Human and Envi Well-Being, Wako University, Japan

O4xx
Peer problems 1 Peer problems ;"l
at 42 months at 48 months
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.03
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Authoritative parenting Authoritative parenting e
at 42 months A5k at 48 months
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Naive theory of “genetic/heredity”
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New theory of “genetic/heredity”

[ Brt Ued LR 2

[ FUBENRTTRE Y H L

NG

FENTENEERF DD D FE1L7

OFTEEEFEHIRD EBEER] [REEER] IRETNLEEER

%73\% ZEAICHREMICH, BRERNCRBERO@MEH L -
(W

=EELTVWAALDEWL-STEEEIERS AW (FORBEEIZE WA
=BEEHIAORELTWS EERS 0

OfAIC>WT [EE] PREAZhIFTiERL
EpigeneticstIEZAMEA BN DD (LA LEDBRARDTE?)

REREVWOINEYT S BERMNEZRMEETZRICEICES L. £ O
RELTHRDRICIFD >V Z R HEVWEREANBEL TV




BARNZAICE DK EARERDIDH D

AR Nl

FHEE
(AR E)

Email: usami_s@p.u-tokyo.ac.jp
HP: http://www.satoshiusami.com/

021/03/31 F{EEE

ENMIR (T—2H1TrR) (BT RERD DA

Hamaker, Mulder, & van ljzendoorn (2020)

1. SER YT (descriptive research)
AEMEICET 2EHCEADERZILBIEYS 5 2 EAEBH,
—NROEBENIIFREEREICEDHEBRT B ?EAAE - EFEIL?

2. FRIAIRFT (predictive research)
GEiR - BR - EBEZERL) FREOFHNAEBN,
SERBREEFDVDHIYREZEDLSICRI )=V TFHHh7?

3. S BARYAFZE (explanatory research)
AEDAH =X L %IRRT 5 LN EHW,

SEBEROBRIIWMEDEENESHEH ?

- FOEARICE WTILERAY - SR E DO EIE D & U,
- SRR TR EBIE/ N ILETIL g3) DELCHIBINS,

pul]

FEEOIEFES 2021/03/31 FEEE
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Yi =a+pri+e
Vi RE x; ) WTIEH e

(IFEAEERT)

o THIEEBUNH D & ZTDOFN (ARETIL - HHOBHTETIL)

yi=a+fri+vli+e

TREBIDZEZRWTH, JHMEDNMELIH DN ?

FENESEL 2021/03/31 FEEE

§ %\%%%{(confounder, confounding variable) ) =

« MEBEHRy EMIEBxORFICHEZG5Z 5 (/1. xIC
DWTIIERST %) EH

. HEHBDAIZIE
/ L \ L y&‘%ﬁ%'ﬁ'%%\%o
X » Y X » Y
Bm3EXE 2 S 7 (directed acyclical graphs: DAGs) (25D < SR EH D4
/ ; \ / ; \
X » Y X » Y

collider WANZEH (mediator)
XY ~NDINEE#EIFT 2 ETld. L(collider, mediator) I£554 9 2 A E (£ 42 U,
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Yio = a+ By +vya + en
—EBSEOBNEEDEH vy, (BCEEE) AEERIEEH,

(y s o) IERERID B 5 H5EDEE G %) TET L
Yio = 0 + Bz + yya + nlin + en

B (2x, 7 Dy, & BT B EIRS T % e
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tr4 75 [BEfR

- EME DOMEEIRIR group-level relation
AKEVAEE. ybRELSTEARSY 5 5,

- BARND (3t%) B8R within-person relation

(BBEAMPVT) XDRELCBRD Ly RELBDISTHARIY S B,
- (RIZR IR causal relation

xDRKELB BN Lyb KREL A B, EAE(2002)

- EFOBEBEEREBEA (@
TR NORERIZE—T7xa W

(g, YTV YRS Ry o2R) o Bos
- EARNBERDREERE R — Boz
Tl 7R U, Bo1 .
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Sl PIAEHENEANEEREAEAD (x —y,) 7
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— (EMETIERL) EAROHELZERADE B OLEM,
—>EHDEFEOHEA TEARNOHEETERIC [BRATES]
—EARNOHZERICERT 5 Z & IFRBHERICTAX,
—FEL D MO E B A BYILFHETETILO T THREIT S
ZET, RBRHERBICEISE > ZREIAAEEICHR D (1)

5% | FIEEZ (2016). BBREZ RO 72 O a2 —Htk 7 — 2 E BEAREED S1FE 2 K RE
fRh— 151 %, 29.513-518. AANBERADEEDEEMIC DU TldHamaker(2012) H & 127 5,
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MK T B A > (CooERTH) DIHEES

o REEE/NFXILE 7_‘\\)[/(cross—1agged panel model : CLPM)

it = Oyt + ByYie—1) + VueTie-1) T dyit i\ i
ru=oa + By v+ ) () o)

HEEA TR R, diEBE, * * @D
Yi Y: Y Y7
‘ W X[T-l'j J

C 2 T-1
X Xs X7
a: R B BCEBRE 7V REEE (/7027 7) RE

c 200y %iB L TEHEDHEERER (reciprocal relation) W HEE & N5,
BESEMBERBEAET Y V) ZAVTHEEI NS sREREE>TLEL

9
Wyt Wy

iy
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CLPM

- CLPMIZReciprocal relation&®#Ed %55 & L T, 1980-
NERUBFEHERFZ AR LICEARICER L, —DDgold
standard & 75 > T LY 3 (Hamaker et al., 2015; Usami et al., 2019a),

CLPMORIFEHE : ) ) ]
Yit = Myt + Yiy Yip = ﬁytyi(r—l} + YTy T dyit

it = Mot + T3 Tiy = BreTig—1) + Yet¥ie—1) T duit

Pt Pyt : BESEDTFYS  Th Vi BAIOTFY phsOEE

CLPM~®D ﬂit\#u (Hamaker et al., 2015)

Bt Sty € 2015 A Prrciologcal Asmocmmon
s, Vel 38 Ma B BT EME O SESOCT T 00 i e ey T 101 7 ST

A Critique of the Cross-Lagged Panel Model

Ellen L. Hamaker and Rebecca M. Kurper Raoul P. P. P. Grasman
e Lt f Apgsterdam

wechs Universaty Lhversiny o

The

Korwords: cros-lagped panel. peciprocal effects, loagilodine] model trasi-state modeds. within-person
...........

-CLPMTHEEINTWE 7 AR T 7EZ#IE. MARZAEXR
(within-personal process) & & A 7= (between-person differences) HV ;R 1E L
THY., AAROBEFRZIEL CFHITE AW EHE],

— B CEREOHEEIT I TIHEANBEREZRIES 52 L TR +9,
——2DDOHE & L Trandom-intercepts CLPM (RI-CLPM) & 122,
SEOIEFS  2021/03/31 FHEEE

RI-CLPM

Yit = Myt HIyi F Y5 Y= ﬁyiy:(t—l) + 'Tyti":(t—l) +dyit

Tit = fot +H Loi [+ T3 T = .Ba:ﬂ:(g_n ‘|"Ya:ty:(g_1) + dgit

Hats Hyt Bt F1

Ipiy Iy ABNIDFER T (stable trait factor)

m:te y:t MENIDIFHE pat + L, Hyt + Iya’ o DIRZE
—BAARNZEEERTHD |

CHFEHRIAAEE L THONBEADNEED FHNES
B%E. ZOBAAORE LA X, BFESTEET 3,
CEMETOFH0TH Y (B(l) =E(lLy) =0) . &6
B OlRE L (LEIE R,
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RI-CLPM

-AFEFELUCEE LI22RFET L ERZAON D,

- BFERTFICE B HEEIE. BFEAZR (time-invariant) 78 S AR 2 2L
I & B8 &2 B ICEBRT D (Usamietal,, 20192), L7=A'>T. H L
(ST PAE I ORANS %% BB NILZENDHERT HHE

BRI %2 A O S BRICH B DA K (202143 A B S5 BEBO00LLE) .
* RI-CLPMOE# ORI X, 3SFaU EnE, CLPMIX 2

THAlAIEE (LA L. EBROHRE @¢<ﬁZ%J§meme2m%%

* RI-CLPMICBIE R ZEZDFEZIRIE L 7= E T /LIZSTARTS & i
I£M % (Usami et al., 2019a), 7275 L. TNHDOETMIZLIZLIE
REEEDE LD =R A ZHEB E— D DXFLIE (Ludtke et al., 2018)

FEEOEFS  2021/03/31 FEEE

BEIR T — X (N=1067, T=6)|- %D < CLPM & RI-CLPM D H#E & #i& &

(A ZHETE)
BHOH  WBELE [ BIC DIC WAIC
. o ek o (e
X: GHQ (FHHEYRERY) CLPM 22 -23058.9 |46271.2 46161.5 46175.5

Y: Sleep time (HERREFR)
RI-CLPM 25 -23257.4 (46175.4 46055.9 46066.5

BIC: Bayesian Information Criterion; DIC: Deviance information criterion; WAIC: Widely applicable
information criterion. See Gelman et al. (2014).

CLPM RI-CLPM
SE 95% T IR 95% LFR | #EE SE 95% TER 95% LR
0.019  0.445 0.051 0.085  0.256
0.442 -2.314 0.814 -2.679  0.424
0.02  0.509 0.044 0.217  0.389
0.001 -0.005 0.002 -0.005 0.001

0.316 2.092 3.318
1539.91 171.10  1219.64 1848.18

B--BEERE; v 7 ART IRE; var(l) - FHERF O9E 2 WSO OB ERRITEH

fElR T — & D F#f X Matamura et al., (2014)% S8,

B OESS  2021/03/31 FEEE

DITHER

- & UE(MLE) TIERI-CLPM TRERA E LTcfcth, Z2DETIVZ
NZNTRA XHEE (blavaan®FIf) % 1T 7

- ZZTIEEBRBEOER E LT BRET/RRRE - BRESBDREIL &
Wy BBV REDD & THM.

- [EREMLE(BIC,DIC,WAIC) D& = A 5 IZRI-CLPM D A A R LY,

- CLPMTIE TERFEARVFIZE—FEROGHQAMEWL (D5 DD
BENRWV)] - [GHOA'EWFIZE—FROERRHENEL 45 ]
EHRANR o, FEAFZMICHERICHE D,

- RI-CLPMTHREBFEOHERITRE SN A, 7 AR T 7 REOHEEXRH
FWITNH0EEL, COLDHICLIFLIFE@IAETAETEDLS |

- BUOKRTIE, BRFE, GHQOO#D S bEFERFO2EA &
&b%ﬁE'J t;t40 50%&3: BN DEFEERHIT D = & DB R,

FEiEOES 2021/03/31 FrEE

DHTDZEAT (lavaan & blavaan)

* SEMIC & 22 #71E. Mplus, OpenMx R(lavaan, sem/ <y 77— ),
Amos, OnyxtL ERRARY 7 b7 27 oRITARE,

lavaan

* lavaan (Rosseel, 2012) DHP (4 >z b — 00— ppp)) m=
https://lavaan.ugent.be/ -

X ZaT I O— K

https:/lavaan.ugent.be/tutorial/tutorial.pdf (&)

http://www.ec.kansai-u.ac. 1p/user/araklt/documents/lavaanTutor1a120170124 pdf ( AAEE)
EHFER (2014). HOEESONRE HRRE

* blavaan (Merkle & Rosseel, 2018)IZ & ASEM D N A ZHER E1TA],
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N N @ Pachological Meshodf”
L IR ﬂ;{ =& 2 ETIVIER l-l-l » % Unified Framework

‘ﬂij, :F) X#thg‘*&% 4 + % Lu'f':ET”/ s L <. '@'J A Unified Framework of Longitudinal Models to Examine Reciprocal Refations Ty = f:::'if. + €pit Yit = fyit + Eyit

Satondii Usami Kou Murayama

(1) latent change score (LCS) model (Hamagami & McArdle, 2001; McArdle & Hamagami, 2001), ekt SR TR far-r'r = [‘uﬂ - {I 2 ( 3«,'}] + f:n

Elien L. Hasaker
Unecht Useversry

(2) autoregressive latent trajectory (ALT) model (Bollen & Curran, 2004; Curran & Bollen, 2001),

(3) (abivariate version of) stable trait autoregressive trait and state (STARTS) model
(Kenny & Zautra, 1995, 2001).

(4) Latent curve model with structured residuals (LCM-SR) (Curran etal., 2013)
*Z A AEIC D UL T ldUsami et al (2019a) % S 68,

CINDLDETIVIEFRZZEED HIRES N, RICITEARBROHEA

fsat - {4;" +(f 1 xr} +3rrf zift-1) % ;g“_ ]+dﬂ'1
fyrf {4y4+( =1 y4}+39 yml J.ri 1r+dy41

fﬁ'r = lﬂyr 3 {Iyt +(t Syi}] ¢ f;it
)
)

EBAL CARSNLLDEDLH. NHOTTAHOREL, (D odels xifﬁlyfe“iiéf rég‘cgi‘?fiﬁgﬁf Pschological Methods. 32, 637-657 = 0!
3%)7 iﬁggﬁ?_ig??é{iﬁﬂfg Cfé?;ﬂ;ﬁ%h\ga%%\ D https: //psycnetapg org/fulltext/20)1/9 21491-001.pdf
%[;jz@m%aﬁ KTIE, B—Ds/OX57EFIL (ZIZCLPM) DHH B4R BTV OBERE - BUSRIBIR % B, \
BRREAARMLZ <RI A NB 2 &A%< . EROBN (=EANTILDHE BEARNZE L ZHIRT 2 L TIIFERFINOHAZH S 2 EHED
AlCERHR) & if%&bf_%ﬁitaofh\% TdH'Y . (ALT,LCS,LCM-SR D& 512) S+ A - BREMOHEBERF%
LA b, CNOHMOETILORRIZ. CLPMEIZLITLIFE<CER 57= B DI LT - THERFAE X (overadjustment) @ FAFHKT H T & % fE¥A.,
Tlﬁ%ﬂ_—\@'_: & 75%%%%5’90:%[] LT L\%)(Usami et al., 2019a; Orth et al., in press)o - RI-CLPM| ifl)\qu ﬂﬁ%&?ﬂx%.t’(ﬁxj]&jj—}f’ﬂi% 73 79\ %@
SEOESS 202100331 TEER /32 WHITIE AR W, TR A BYICET Y VI TCELZEANEBE,

toETILOMBERIE? (1) DETILOBESIZ? (2)

LCM-SR LCS ClEsaz=%RE L 7 LN 5A,; unified framework (C & % 3RIF)

Yit = Lyi H(t = 1)Syit+ iy vi = ﬁyiy:(t—l) + 'Tyt@";‘k(t—l) + dyit Yit = Uiy Yie = Ayi + ﬁyty:(t—l) + 'Yyt-'f;(t—l) + dyit

Tit = Lpi 1 (t — 1)Sai|+ T4 2, = Bat@i(i—1) + VatYi(e—1) T dait Tit = Ty Ty = Azi + ButTig—1) + Vat¥ie—1) T dait

. Eﬁfﬁ'ﬂ_@—t (R1¥) TlIm<, Z/HZ0RBOR (&

cub YIS, LGM CBEREETIL) 0L 5 ICRERT *) ICHBRF (A) AZENTNS
(growth factor) I, S%)\ﬂ%o — X7, y* Cif)\qu’}t‘@]%% L. ’Y‘i'f/\ ,
AN OBEEAET E WD TEAINTNS, FHERTF (D) CHRBRTFAOBSH - BIBKENIIRGR 5,

AT ZFE A F (accumulating factor) & FF (£ 41 % (Usami et al., 2019a).
- LAL(E-1DSOEIZL > T @WEEsEL052) BADZEL - B

ROD & xE (%/’f%') L7=EDETH 2", y OBMREET Y~ EMRTF IS SOEAEICH L TEENROE TOAS

FLTWDES, BEYICEET 22 E0BEEIZLLOTIE? 592D L. accumulating factorld 8 %5 FF S~ DF 5 HEk
£ &5 = oA Bo4EB | S A N

— “throwing the baby out with the bathwater”, resulting from OBREFTCREBELANOEET %)TEEJ?E%\ ) F'Eﬁ%g]i@ 23 %o

wronelv controlling S (Usami et al.. 2019a) — “throwing the baby out with the bathwater”[A]®E2NLCS °
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*ALTTHLCS L RIFRDOBEIENE L. EARZTLDER%
RS 2 EMICE WL TE@EY TIEA L,

EBEFTLILLABEINZIEFNTE 7_3/l/(dynamic model)c\—_é\ x
N5 EABNEDIE $ accumulating factor & FEFR T Z 3,

- (ZUEEERS) BEREET VRO Y X LYRD
(@Bt &Y% LAWRY) accumulating factorz &=
BRL. FERTFEIZRL .

SEOIEFS  2021/03/31 FHEEE

—_—

1‘@@%7’)D@ﬁ:ﬂ

TaE? (3)

GCLM (Zyphur et al., 2020ab; unified framework (= & % % 1R)

=

Yie =Yy Y

*
Tyt =Ty T

it

=

(¢ = 1)Byi + Byedie-1) + YueZi(e-1)  Oytyi(t—1) + Cuelriqe—1) + dyit
it = (t—1)Bui + er-l':(;__l} t ‘:‘zty:(;_l} +0ntgi(r-1) T Gedyi(e-1) + dait

- IR 75 R % $ Daccumulating
factor (B) & #BEFHE )% T
FYUT,

- ZDETIVIERI-CLPM®D & 5 (2
FERTOZHH L TLhARL,

T I NALDFRETILELT
lHeE L 5 59, BARZ{LDOE
%@ﬁﬁ%ﬁ%ﬁﬁwamﬁau

B 75 (Usami, in press, Structural
Equation Modeling)

o R A e I Routledge
L e Snkrkrvaliog
S o actess Bomee=

On the Differences between General Crass-Lagged Panel Model and
Random-Intercept Cross-Lagaed Panel Model: Interpretation of Cross-Lagged
Parameters and Model Choice

Satoahi Lsari @

Ureresty of Toke

L

Mary methods have been Seveicped 1o e secprncal litos beeween langaudinaly buned
viriabes Among them, e gensal rouagged panel madel (0L s the mont e deveopmest
1. variant of the oo agged pasel model UV whi the randoms-ntercept (LM (60N b
apafly become 2 popular pprrach. Inthes anicle, e descrbe how commen fxcion nd covhgged
puatameter inchided n these modeh can be terpeeted, uieng 4 uevled amemerk dhat iy reversly
Bewkeped 4 e LM

'ﬂlﬁﬁulnhmnmmdxmu&ud'*lmhcw\nwdnwﬁmm
inchcates that the GELM ot nol control for stable trait an the FCLPM dows, and hat these are
interpretative differences in owvlagged psameters betwoen theve modeh. We sho el Sat
nchdeq ch ot the CC1M ke 1

ory complcated.

Unified framework ([CE D < 7 /L E OB RIEE %

l Unified framework ‘

INEASUTEINETIT e10L,
trait factor (T)

1O Ieasurement ero;
accunulated baseline
factars (A, B)

10 IMeAsUEIent e,
aowth factars (1, S)

STARTS

Te0 IMEAs e nent
2110
(Hamaker st al, 20135)

ALT

LCM-SR

no autoregressive and

onesslagged coefficients

no accumulated factor
(B) (conditionally when *
measurement enor is

assumed) in ALT
(Bollen & Cuaran, 2004)

o trait factor
(Hameker et al, 2015

factor CLPM

no measurement
e

accunlated factor (A)
18 constant
(Usami et al,, 2015)

no autoregessive and 8

csslagged coefficients CLPM
(conditionally when
jSﬂmllEPd in]?zj\nll: (Usami et al., 2019a)

MeAudle, 2009)
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CZETDOERED

cRARERICELS 2 ETCEARNBRICEE IS I ENERTH Y
ZD1HICIFBECRBECRERTFICL 58S - €7 U 72 E,
ST T A DX Yy b

Q2EB DRI O EDEIFREFHND BRI THAE N TE /CLPMIE,
FHERFZ2HS L T o JEARNDEREZHIET 2 LT 7.

BARNBEROFEIREZER LZET L PELUDOET L EHEL CIRES
NTEA, BN - FENEBEIROE THRINTIEL 57

R ENBAIEEREEZ ONDFERFEZET Y >~ L7-RI-
CLPMIZEANABRZHIRT 2 ETC—20EMR A EH, LEBEEN
ICICADER, Z R DE A B IEFH L TS (Orth et al., in press)o

e RI-CLPM D@ 2 1T 3Dt T — X Db,
*RI-CLPM TH > TH, H ) 5 HXHMEEH = BYICETE - BIE - INE&E
IZH (%

LET YV I T2HEMEIIEDOREWL, M7 44 ICH
. BARZfICES ) BREROSEIE ELRBRE (

}—F

MERTITITIC B 17 5 R RHEROEE L &

- MERTRRZE Tl FET ARBER ZHlICE R, TN
SDOBEFRICOVWTIELL ETLVEEEZTILENDH B,

* YD ERAREF R TDH
BHAEINDHE

o HERTHLIZSEZDMIIZHX) T 7 b A LY)DWFIZBE,
e NEYILETYYZOH (ZOETILTIERESADXICEE
AR EMOBEDENEEETETLAEW)

Yi = a + Bizin + Boxio + Bszis + il + Yalio + Y3lis + e

FEUEFS  2021/03/31 FHEEE

- X EDDAGICEDCSEMZBEAHT % HiElF—2=,

- 7272 L. BHE ORI ERN ICRZEE wrET L)
TEBRTZES EWVIBWMREIIBE DSEM (& HHYEHHET
L RREFIL, RICLPMAS) (2IEH Y. Zhld LIE LIEHEET
BRI R HEEm O TR TIEHLFIRIICIR A 515 (Hong, 2015) o

- BF - BFEHEE T, BUEIETE T /L (Marginal Structural
Model : MSM Robins, 1999; Robins et al., 2000, Robins & Hernan, 2009))(\3
BEr X MNEHET) L (Structural Nested Mean Model: SNMM, Robins,

1994) & FEEN B SEMUA D FiEwmARCFIHEI NS,

BADLERE - BERPEWMR TR ELINSDAEDE
BAZ WA, MSMIZDOWTIEFE AL EM TH
L%, ZOREAIEZ TETWD,

021/03/31 F{EEE

HML% = LRI-CLPMO —3FKIE

Va=up +I7 + Vi Xa=u® + 10+ X5 La=w”+ L+ L

i i

* (Y)y -+ alY) 3 (Y) 7= (Y)
Yie = o Yieo1y + B "Xig—1) + % Ligg—1) + i

T

% X) e XY XY v g
ik = “L )Y;.k T -31(\- )X-'(F-'-—l) +7:(e )Lik + “{«Ek )

13

* (L) = alL) v (L) 7= (X)
Ly = " Yitg—1) + B " Xie—1) + % " Lie—1) + iz "

(]
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° Jﬁ iﬂ*%)ﬁ% 7_"\\)[/(R0bins et al., 2000; VanderWeele et al., 2011)

E(Y|X1,X2,X3) = a+ fiza + Pexiz + B3T3
> YO ERER TCOAEAINEGEICEICHHINS,
H%ﬁﬁwx ICEDLEIREHMLOT — 22 HICEWRDE
HaBREaplIcEHL T, ZNEEICEMIEEFBEITL.
(B4 BB EROEE 42 6 2EFPEZ R T0) FHHHRXDEHE
TS D,

=72 L. BEADHETERBRD BICESHALWEEI0) ANETE
IZ )T W EA—fRICAsN TS

- Usami (2020) TlE. HXNROEBAREEED % HAF A7
ETNLERAVWTTFALTA L, ZNEABLTMSMP®SNMM
ZHERAT2HEZRE, ~EAARZEICED EHRH#ER.

R T YA o EER L7 (o, BAREIcEDS) REH
@ﬁi@%%@ifﬁf cEFEEZ B,

ENEFS 2021/03/31 FEEE
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HAFELEE2202 BEZRREHL PRI Y A
THRETIT IR OMAIC L SRR 2 D]

A2 s':; IR b .
TRISBORL, RFROTR

rERICBORE] [TDOWWTHRHHCESZE
#1R5
EE ORE
(ERAZ)
2
- AR IR ZOMERICESERTI0H Life-span Developmental Psychology
- P. BaltesD A EFHKZEDEFZDEKRNNA R The description, explanation, modification

(FIZHES G IE, HERRNEICIFEERMIT

BB (E. BN RO R EG LT L oo -
EEEEMNBIRTIDLELNHD within-individual change / stability
from birth to death

— T AE & -
RERD =D TIIZULARI S between-individual differences / similarities

- T S A& > TRESN S FHZN in within-individual changes.
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