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Development as (a) a continuous process; (b) a transitional process.




@ A5l ol (Singer & Willett, 2003)
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ALCUSE

050 1.00 150 200

Questions about whether andwhen events occur

l

* Capaldietal (1996) studied age of 1% sex

* 180 boys interviewed annually from 7%to 12t
grade (30% remained virgins at end of study)

* Boys who experienced early parental
transitions were more likely to have had sex.

|

1. Within-person summary: Whenare boys most
at risk of having sex for the I time?

2. Bet -person comparison: How does this
riskvary by teen characteristics?

|

Discrete- and Continuous-Time
Survival Analysis

5
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» HCi&l(censored) MEXZ

CONDNDE BN =

Adolescent number

JAN FEB MAR APR MAY JUN JuL
Calendar time

Hypothetical experiences of 20 adolescents allocated to treatment with anti-depression medication (solid line) versus
cognitive behaviour therapy (dashed line). Study period January to July. Responses are recovered (R), lost to follow-up (L). and still
not recovered by the end of the study period, which is called right censored (C).
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» Q|&lst4=(hazard function)®@} A ZEEh<=(survival function)

Life Table Describing the Age at Which Adolescents Were First Arrested for a Juvenile Crime (N = 1,553)

Number of children Proportion of children  Proportion of all children
at the beginning of at the beginning of the who still had not been
the age period who ~ Number of children  Number censored  age period who were arrested at the end of
had not been arrested  arrested during at the end of  arrested during the year the age period
Age in ycars (risk set) this age period the age period (hazard function) (survival function)
Less than 8 1.0000
8 2 0 0013 9987
9 10 0 0064 9923
10 9 0 0058 9865
11 22 0 0144 9723
12 28 0 0185
13 32 0 0216
14 48 0 0331
15 74 0 0528
16 62 0 .0467
17 39 0 0308
18 16 2 0131

RS
Hazard
0.14
0.12
0.1
0.08
0.06
0.04
0.02
0
8 9 10 " 12 13 14 15 16 17 18
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/

Variables in the Equation

B S.E. Wald df Sig. Exp(B)

science 220 .022| 102.395 1 000 1.248
sC 011 059 033 1 855 1.011
Ic 143 050 8.011 1 005 1.154
race 12.513 3 006

Step 1(a) [race(1) 1.201 460 £.822 1 009 3.322
race(2) -.564 363 2.411 1 121 569
race(3) -.609 437 1.941 1 164 544
gender =277 234 1.408 1 235 758
Constant -12.536| 1.486| 71.137 1 000 000

a Variable(s) entered on step 1: science, sc, Ic, race, gender.
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m SPSS A1t (Reference category=0]|L|tH)

Parameter Estimates
95% Confidence
Std , Interval for
carl(a) B Error Wald df Sig. | Exp(B) Exp(B)
Lower | Upper
Bound | Bound
Intercept -.034 626 .003 1 957
age 005 006 834 1 .361 1.005 994 1.017
E£EA  |educ 000 034 .000 1 994  1.000 .936| 1.068
[sex=1] 259 188]  1.893 1 1B9] 1.295 896| 1.872
[sex=2] 0(h) . . 0 .
Intercept 1.4398 810 3419 1 0B84
age -.043 009| 23.019 1 000 .958 942 975
A=} leduc -.04 045 827 1 .363 .960 879| 1.049
[sex=1] 348 244 12.087 1 001| 2.335] 1.443| 3.768
[sex=2] 0(b) . 0
a The reference category is: O|LIEH,
b This parameter is set to zero because it is redundant.
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HIGI&AIZE MEENO| 7|2 DY} B3
o H|OI2: MZEMO| 0f (Singer & Willett, 2003)
Were censored
at the end Hazard R 15
Grade of the grade probability — /i(z;) = ﬁ =0.0833
7 180 15 0 0.0833
8 165 7 0 0.0424 . 24
9 158 24 0 0.1519 /'(fo)=ﬁ=0-1519
10 184 29 0 0.2164 S
11 105 25 0 0.2381
12 80 26 54 0.3250 A 26
htyy) = —=0.3250
80
2]
0.20
0.10
0.00
7 8 9 10 1 12
Grade




» Atzol HEf

logit h(t,)=[a;D; +...+a,D, +...+a,D, 1+ BPT,

. When PT=1, you shift this
o Loitazard) entire baseline vertically by B;
1.0
oy
204 pr=1 \
s0d  preo When PT=0, you get the
baseline logit hazard function
2

-4.0 T T T T T 1

6 7 8 9 10 1 12

D1 (Dg=1) (D,7=1)
Grade

logit h(t,)=[a,D; +...+a,D, +..‘+a11D12]-‘—
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* Proportional odds 2 &

Junctionsis identical in every time period

On the logit scale, the distances between
(assumption built into our model)

Loghtuawd)

12
P

04: / ol —
_— 02 /
- - o ,.,.,\V//
e Preo
+ - ) 004 - T : : r \
L 7 & g 10 n 2 L] 7 & 9 10 b i

Grade Grade
On the odds scale, one function is a constant On the hazard scale, the functions have no
magnification (or dimunition) of the other constant relationship
—they are proportional (Would need to use a complementary log-log
transformation to get a proportional hazards model)

- NBY &

Model Fitted hazard
Parameter Estimates Parameter 1
and Asymptotic Standard Errors Time period Predictor estimate (d;) Fitted odds e@) 140
D, -2.3979+%
o (';.2:.;77)._' 7 D, -2.3979 0.0909 0.0833
0.3962) 8 Dy ~-3.1167 = 0.0443 0.0424
D, ~1.7198%** 9 D, ~-1.7198 0.1791 0.1519
o i‘:ﬁ’;;. m 10 Dy, -1.2867 0.2762 0.2164
" (0.2098) 11 Dy, -1.1682 0.3125 0.2381
Dy -1.1632%%% 12 D, -0.7309 0.4815 0.3250
(0.2291)
Dy ~0.7309%*
(0.2387)




Model B Model C
D, -209943%%+ -2.4646%%*
(0.8175) (0.2741)
D, -8.7001%% 8,159 +++
(0.4206) (0.3890)
D, -22811%* ~1.72974%+
(0.2724) (0.2245)
Do -1.8226%%+ -1.2851%%+
(0.2585) (0.2127)
Dy, -1.6542%+ ~1.1360%+*

(0.2324)
-0.6421**
(0.2428)

~p<.10; *p< 05 **p < 01; ***p <001

o PTEig0| B}

Model B —

Parameter Estimates, 1 Fitted value of
and Asymptotic Standard Errors
D; ~2.9943%%+ T — Logit hazard Hazard Survival
P ime
D, e period & B | pr=0  Pr=1| Pr=0 Pr=1||Pr=0 PT=1
0.4206)
n e e 7 20943 | 0.8736 | ~2.0043 -2.1207 | 0.0477 0.1071 || 0.9523 0.8920
02724 8 -8.7001 |0.8736 | -3.7001 -2.8265 | 0.0241 0.0559 ||0.9203 0.8430
D 182264+ 9 -2.2811 | 0.8736 | -2.2811 -1.4075 | 0.0927 0.1966 || 0.8432 0.6772
D L 10 -1.8226 | 0.8736 | -1.8226 -0.9490 | 0.1391 0.2791 || 0.7259  0.4882
' (0.2691) 1 -1.6542 | 0.8736 | -1.6542 —0.7806 | 0.1605 03142 || 0.6094 0.3348
Dy 117914+ 12 L1791 | 0.8736 | -1.1791 03055 | 0.2852 0.4242 || 0.4660 0.1928
(0.2716) !

PT 0.8736%*+ ) ) [
(0.2174)
PAS ‘

~p<.10;*p< 05 **p< 01; ***p < 001,

23



 PTO| WHE flEEs

05 Fitted hazard

- One or more carly Easy to see the effect of PT
parenting transitions

03

No early
parenting transitions
00

6 7 8 9 10 n 12

c JINM2Yo ldeHE0 ME ChYt N8 (M, =24, 2010)

logit hlt;)
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- SRAERE FEY 2 ¥4 logit h(t)=ay+a,T+dyD
- ERAIHRE 71879 oh2 &4 logit h(t)=ag+to, T +o,T,

- EMAERE BHE 71277 o2 &4 logit h(t,) =ay+o, T} +a, T, +dyD

\(w&r%ﬂr—: logit iz(tj):u0+a1T+02T2

/ ® Z79/3 (competing risk) 23

Aol FR7F ohgsiez oy 2AEN HE

Event 1

Event 2

No Event

Event 3

\ Event 4
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0.9
13
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- IRy
Mode | Summary
Cox & Snell R Nagelkerke R
Step -2 Log likelihood
Square Square
1 936.949° 735 979
a. Estimation terminated at iteration number 10 because parameter

estimates changed by less than 001,

\_

B S.E. Wald df Sig. Exp(B)

d1 -7.359 | 1.000 | 54.127 1 .000 .001

de -6.665 | .708 | 88.733 1 .000 .001

d3 -7.358 | 1.000 | 54.099 1 .000 .001

d4 | -7.357 | 1.000 | 54.090 1 .000 .001

Stoni? ds | -7.356 | 1.000 | 54.080 1 .000 .001
(=]

P d6 -6.662 | .708 | 88.647 1 .000 .001

d7 -4.862 | .290 |281.538 1 .000 .008

ds -4.699 | .268 |306.363 1 .000 .009

dg -4.329 | 225 |370.002 1 .000 013

di0 | -3.904 | .184 |448.198 1 .000 020

Qariabe(s) entered on step 1: d1, d2, d3, d4, d5, d6, d7, d8, d39, d10.

27




L ECEICEEES

0.025
0.020 -
9] 0.015 -
&l
#
3t
<
= 0.010 -
=
0.005 -|
0.000 ‘ : ; ? . ; . ;
8 9 10 11 12 13 14 15 16 17

Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Siep I -8,006 1.010 62,859 1 .000 ,000
1 d2 -7.310 .1 102,871 1 .000 ,001
d3 -8,003 1.010 62.810 1 .000 ,000
dd4 -8.002 1,010 62,807 1 .000 ,000
d5 -8.001 1.010 62,785 1 .000 ,000
dé -7.305 721 102,726 1 .000 001
d7 -5.488 .318 297.413 1 .000 .004
de -5.310 .298 317.600 1 .000 005
d9 -4,914 257 364,997 1 .000 007
di0 -4,443 .218 415,506 1 .000 012
B34C 1,165 .169 4774 1 .000 3,207
R2IEHEC - 154 178 751 1 .386 857
2218018 .646 435 2.201 1 138 1.908
SREHHC 297 116 6.579 1 .010 1,346
ZAHEC .318 .183 3.006 1 .083 1.314
HI#E 34 .07 027 7.653 1 .006 1.078

a, Variable(s) entered on step 1: d1, d2, d3, d4, d5, d6. d7. d8, dS, d10, B3Z&C, AVIEMH
C. 227138015, S2EHHC, A2HEC, HIYE 22,

28



/' JMBHEe| YE+HENO) TGHE CrUP BHHEZ @ME AIF 022 2HF) \
- M

logit h(fj) =agt+a, T
7=10,1,2,3,4,5,6,7,8,9]

C14H S ZED OE B4
logit h(t)=a;+a, T+dD

7=1[0,1,2,3,4,5,6,7,8,9]
D=1[0,0,0,0,0,0,1,1, 1,1

c 1AM £H 7|27\ CHE &

%
logit h(t;)=ag+a, 7y +a,T,
\\¥ ﬂ—MJﬁjAﬁﬁﬁﬁﬁkE-MﬁﬂﬁﬁﬁdﬁjA}J//

///’>'PWI$H 2w, 7|1271%t o8 B4 ‘\\\

logit hit;)=ag+a, Ty +a,T,+d,D
7,=100,1,2,3,4,5,5,5,5,5], 7,=10,0,0,0,0,0, 1,2, 3, 4]
D=[0,0,0,0,0,0,1, 1, 1, 1]

Ot

logit h(t;)=oa¢+o,T+a,T°

\_ J
.




Model Summary

Cox & Snell R Nage lkerke R
Step -2 Log likelihood
Square Square
1 945.647° .006 .098

a. Estimation terminated at iteration number 10 because parameter

estimates changed by less than 001,

Variables in the Equation

B S.E. Wald df Sig. Exp(B)

Sten!? T 470 058 | 65.846 1 .000 1.600
e

P Constant | -8.099 | .442 |[336.369 1 .000 .000

a. Variable(s) entered on step 1: T.

- BY 2 SYAHLE BHO CI2 4

Model Summary

) ) Cox & Snell R Nage lkerke R
Step -2 Log |ikelihood
Square Square
1 939.703a 007 104

a. Estimation terminated at iteration number 10 because parameter

estimates changed by less than .001.

Variables in the Equation

B S.E. Wald df Sig. Exp(B)

T .280 .096 8.499 1 .004 1.323

Stepla D 1.353 573 5.568 1 018 3.869
Constant | —7.880 | .473 |[277.245 1 .000 .000

a. Variable(s) entered on step 1: T, D.

30




= Y 3 EFAERY 7|27\ T E g
Model Summary
Cox & Snell R Nage lkerke R
Step -2 Log likelihood
Square Square
1 945.535a .006 .098
a. Estimation terminated at iteration number 10 because parameter
estimates changed by less than .001.
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
T1 510 133 14.539 1 000 1.665
Stepla T2 A4 106 17.353 1 .000 1.554
Constant | -8.271 635 | 141.621 1 000 000

a. Variable(s) entered on step 1: T1, T2.

» DY 4 ETPAFEREH 2E, 72017t O E g
Model Summary
Cox & Snell R Nage lkerke R
Step -2 Log likelihood
Sauare Square
1 938.134a 007 105
a. Estimation terminated at iteration number 10 because parameter
estimates changed by less than 001
Variables in the Equation
B S.E. Wald df Sig. | Bxp(B)
T1 044 207 044 1 833 1.045
Stepla T2 340 108 9.895 1 002 1,404
D 1.960 .819 5.731 1 017 7.089
Constant | -7.182 649 | 122.323 1 000 001

a. Variable(s) entered on step 1: T1, T2, D.




/Eﬁg 5: 0| ka4

Model Summary

o Cox & Snell R Nagelkerke R
Step -2 Log likelihood
Square Square
1 945, 479a .006 098

a. Estimation terminated at iteration number 10 because parameter

estimates changed by less than .001.

Variables in the Equation

B S.E. Wald df Sig. Exp(B)
T .362 .265 1.866 1 172 1.436
Stepla TH S .009 022 A72 1 678 1.009

Constant -7.828 . 166 104,326 1 000 000
a. Variable(s) entered on step 1: T, TH S .

/ « o¥HQ
EE e ~2LL AIC Bl

(g) (1572)
N2 10 936.949 | 956.949 | 1010.550
231 2 945.647 | 949.647 | 960.367
) 3 939.703 | 945.703 | 961.763
233 3 945,535 951.535 967.615
234 4 935.134 946,134 967.575
235 3 945.479 | 951.479 | 967.560

AIC=—2LL+2g

\ BIC=—2LL+ (InN)(q)

32




H| % AIZH MEE M| 7|2 BT} §E
- 2% 20| Y+
0.020
0.018 -
0.016
0.014 -
9| 0.012 -
ig 0.010 -
g 0008
0.006 -
0.004 -
0.002 -
0.000 : : : . ‘ : : :
8 9 10 11 12 13 14 15 16 17
Ad
H| & A|ZE MES M| 7|2 B} 35
K{i&%
Variables in the Equation
B S.E. Wald df Sig. | Exp(B)
T .302 .098 9.619 1 002 1.353
D 1.313 574 5.229 1 022 3.7
234C 1.161 168 47.583 1 .000 3.192
Step A EHEHEC -.155 77 760 1 .383 .857
ia %5:—372% £ 644 435 2.193 1 139 1.905
SESHHC 296 116 6.562 1 010 1.345
ZFOoAEC 31T 183 2.989 1 .084 1.372
HI A 075 027 7.605 1 .006 1.078
Constant -8.594 501 | 294.198 1 .000 .000
a. Variable(s) entered on step 1: T, D, 2&4&C, AJIEHMEHC, L2IEAHRE
=

FEEHC, FFOHHC, HEHF .

33



n 47| 8 (competing risk) B 24 0

Parameter Estimates

95% Confidence Interval for
event® B Std, Error Wald df Sig, Exp(B) | Lower Bound | Upper Bound
T 25618 000 | - B B R I —r

d2 6,665 708 88,733 1 .000 .01 .000 005
d3 -26.148 .000 . 1 . .000 .000 .000
dd -7.357 1.000 54.090 1 .000 .01 .000 005
ds -7.356 1,000 54,080 1 .000 .001 .000 .005
db -7.35 1,000 54,061 1 .000 .00t .000 005
d7 5,150 334 237.333 1 .000 006 .003 .on
ds -4.940 .303 266.570 1 .000 007 .004 013
d9 -4,686 268 304,623 1 .000 .009 .005 016
dio -4.170 .210 393.799 1 .000 .015 .010 .023
2 di -7.359 1,000 54.127 1 .000 .01 .000 .005
d2 -26.144 .000 . 1 . .000 .000 .000
d3 -17.358 1,000 54,099 1 .000 .00t .000 .005
dd -26,148 .000 . 1 000 .000 000
d5 -26.148 .000 . 1 000 .000 000
d6 -1.385 1,000 54.061 1 000 001 .000 005
d7 -6.249 578 116.912 1 000 002 001 008
dg -6.240 578 116,571 1 000 002 001 006
d9 -5.533 .409 182,987 1 000 004 002 003
dio -5.359 379 200.112 1 000 005 002 010
a. The reference category is: 0,

FARAD 0, ArA 1, 2

HI & AIZE MEENO| 7|2 BET} 28

c Y 2 0=

40

0.016

0.014

0.012

0.010

0.008

My et pgt o

0.006

0.004

0.002

0.000
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- Z7RH
Parameter Estimates
95% Confidence Interval for
Exp(B)
event? B Std. Error \Wald df Sig, Exp(B) | Lower Bound | Upper Bound
T GLl -26,997 .000 . 1 . 000 ,000 .000
d2 -7.733 .13 109,557 1 .000 .000 ,000 .002
d3 -26,996 .000 . 1 . 000 .000 .000
dd -8,429 1.023 67,880 1 .000 .000 .000 .002
ds -6,427 1.023 67,854 1 .000 .000 .000 .002
db -8.426 1.023 67,835 1 .000 .000 ,000 .002
d7 -6,182 .390 251,212 1 ,000 .002 .00t .004
de 5,947 .361 271,557 1 .000 .003 .01 .005
ds -5.642 37 296,960 1 .000 .004 .002 .007
dio 5,050 .2n 346,065 1 .000 .006 .004 .on
Z34C 1,733 191 82,338 1 .000 5,658 3,891 8221
TIEH=C .080 193 174 1 677 1.084 142 1.582
2EHE0% A7 .608 J601 1 438 1.602 487 5213
SREHC 267 133 4,026 1 045 1,305 1,006 1.694
ZFMEC 435 .27 3,653 1 056 1,544 .989 2411
HEd3- .084 .032 7119 1 .008 1.088 1,023 1.158
HIGI4A|ZE WEEMO| 7|2 BED} 25
2 di -1.197 1.022 56,246 1 .000 .000 .000 003
d2 -26.523 .000 . 1 . .000 .000 000
d3 -7.79%5 1.022 56,212 1 .000 .000 .000 .003
d4 -26.527 .000 1 .000 .000 .000
d5 -26.527 .0oo . 1 . .000 000 000
dé -7.794 1.022 56,185 1 .000 .000 .000 .003
d7 -6.685 614 118,636 1 .000 .00 .000 004
d8 -6.676 614 118.276 1 .000 .00 .000 .004
d9 -5,967 458 170,028 1 .000 .003 001 006
di0 -5.786 429 181,499 1 .000 .003 001 007
3448C =767 342 5,035 1 .025 .465 238 .908
TIEHHC -.944 .355 101 1 .008 .383 194 780
B&IME0E 1.082 .626 2,986 1 .084 2,950 .B65 10,060
SREHC 454 .238 3632 1 057 1.575 987 2,513
HIANWIFC -.044 301 021 1 684 957 530 1727
HIg & 24 034 .065 281 1 .59 1.035 911 1,176
a. The reference category is: 0,
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SUMMARY OF ANALYSIS

Observed dependent variables

Binary and ordered categorical (ordinal)

E1 E2 E3 E4 ES E6
E7 E8 E9 E10

Categorical latent variables
C

Estimator MLR
Link LOGIT

UNITVARIATE PROPORTIONS AND COUNTS FOR CATEGORICAL VARIABLES
E1
Category 1 0.999 1571.000
Category 2 0.001 1.000
E2
Category 1 0.9399 1569.000
Category 2 0.001 2.000
E3
Category 1 0.999 1568.000
Category 2 0.001 1.000

E4



Category 1 0.999 1567.000
Category 2 0.001 1.000
E5
Category 1 0.999 1566.000
Category 2 0.001 1.000
E6
Category 1 0.999 1564 .000
Category 2 0.001 2.000
E7
Category 1 0.992 1552.000
Category 2 0.008 12.000
E8
Category 1 0.991 1538.000
Category 2 0.009 14,000
E9
H| & A|ZE MES M| 7|2 B} 35
Category 1 0.987 1518.000
Category 2 0.013 20.000
E10
Category 1 0.960 1488 .000
Category 2 0.020 30.000
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TESTS OF MODEL FIT

Loglikelihood
HO Value
HO Scaling Correction Factor

for MR

Information Criteria
Number of Free Parameters
Akaike (AIC)
Bayesian (BIC)
Sample-Size Adjusted BIC
(nx = (n+2)/24)

—-468 475
1.000

10
956.948
1010.550
g1g. 182

/ MODEL RESULTS

Estimate S.E. Est./S.E.
Latent Class 1
Thresholds

E1$1 7.359 1.000 7.357
E2$1 6.665 0.708 9.420
E3$1 7.358 1.000 7.365
E4$1 7.357 1.000 7.355
E5$1 7.356 1.000 7.354
E6$1 6.662 0.708 9.415
E7$1 4.862 0.290 16.779
E8$1 4.699 0.268 17.503
E9$1 4.329 0.225 19.235
E10$1 3.904 0.184 21.1M

Two-Tailed
P-Value

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000




RESULTS IN PROBABILITY SCALE

Latent Class 1
El
Category 1 0.939 0.001  1571.500 0.000
Category 2 0. 001 0.001 1.000 0.317
E2
Category 1 0.999 0.001  1110.157 0.000
Category 2 0.001 0.001 1.415 0.157
E3
Category 1 0.939 0.001  1568.500 0.000
Category 2 0.001 0.001 1.000 0.317
E4
Category 1 0.939 0.001  1567.500 0.000
Category 2 0.001 0.001 1.000 0.317
H| & A|ZE MES M| 7|2 B} 35
E5
Category 1 0.999 0.001  1566.500 0.000
Category 2 0.001 0.001 1.000 0.317
E6
Category 1 0.938 0.001  1106.622 0.000
Category 2 0.001 0.001 1.415 0.157
E7
Category 1 0.992 0.002 449.753 0.000
Category 2 0.008 0.002 3.477 0.001
E8
Category 1 0.9391 0.002 412.914 0.000
Category 2 0.009 0.002 3.753 0.000
E9
Category 1 0.987 0.003 341.664 0.000
Category 2 0.013 0.003 4.502 0.000




/ E10

Category 1 0.980 0.004 274.385 0.000
Category 2 0.020 0.004 5.532 0.000

/ - MEEY

TESTS OF MODEL FIT

Loglikelihood
HO Value -472.823
HO Scaling Correction Factor 1.031
for MLR

Information Criteria

Number of Free Parameters 2
Akaike (AIC) 949 .647
Bayesian (BIC) 960.367

Sample-Size Adjusted BIC 954.013
(nx = (n+2) /24)




/ Means
3 0.470 0.060 7.874 0.000
Thresholds
E 8.099 0.454 17.832 0.000

/ « EYAHOM EHO| 2 oY

TESTS OF MODEL FIT

Loglikelihood
HO Value -469 .851
HO Scaling Correction Factor 1.034
for MLR

Information Criteria

Number of Free Parameters 3
Akaike (AIC) 945.703
Bayesian (BIC) 961.783

Sample-Size Adjusted BIC 952 .253
(n* = (n+2) /24




/ Means \
2.776 0.005

31 0.280 0.101
Thresholds

E1-E6 7.880 0.523 15.061 0.000

E7-E10 6.527 0.791 8.255 0.000

- J

/ Ol HEaI0) Oy A3 UAEE Ha \

oy 1 MdEnH
7]

oy 2. O H2EDY

- 2%9 X’ 43

—2(Zy— L) —2(-472.823— (—469.
o~ L) _ —2(-472.823— (-469851) _

2 = =
X ¢ 1.04

~ (go)eg) = (g)(e;)  (2)(1.031)—(3)(1.034) Lo
\ ca Q¢ a 2-3 o J
45




HIHEAZE MERMo| 7|12 2y
NES=R
TESTS OF MODEL FIT
Logl ikelihood
HO Value -406.523
HO Scaling Correction Factor 0.991
for MLR
Information Criteria
Number of Free Parameters 9
Akaike (AIC) 831.046
Bavesian (BIC) 879.044
Sample-Size Adjusted BIC 850.453
(nx = (n+2) /24
HIGI&AIZ MEE M| 7|2 2

XC1 1.214
xce -0.157
XC3 0.471
*C4 0.295
*C5 0.294
XC6 0.075

SEEs 324, XX

= 2

0.171
0.184
0.488
0.118
0.182
0.025

7.096
-0.850
0.965
2.499
1.614
3.001

0.000
0.395
0.334
0.012
0.107
0.003

g0 s, oSt T0HE, H|

S

fl

:rL
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/

= LY (Recurrent, Multiple-Spell models)

Second Event ——*

First Event

No Event

J
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o NN dre (parallel process approach)

2l (conditional approach)
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O] 24 (Unobserved Heterogeneity, Frailty)

i TE;

Z

J

logit 4,(j) =—1,+B,x, +x

K0

olo
&

180
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2712 HMAS =8 of

—— Class 1.23%
Class 2, 78%
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after yr 2 after yr 3 after yr4 afteryr 5

after yr 1
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Level 2: Classroom level
(between classrooms)

Classroom
aggression

TESTS OF MODEL FIT

Logl tkelihood
HO Value -468. 475
HO Scaling Correction Factor 0.476
for MLR

Infarmation Criteria

Number of Free Parameters 21
Akaike (AIC) 978.949
Bayesian (BIC) 1091.511
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FINAL CLASS COUNTS AND PROPORTIONS FOR THE LATENT CLASSES
BASED ON THE ESTIMATED MODEL

Latent

Classes
1 46 51717 0.02953
2 1525.48283 0.97041

FINAL CLASS COUNTS AND PROPORTIONS FOR THE LATENT CLASS PATTERNS
BASED ON ESTIMATED POSTERIOR PROBABILITIES
Latent

Classes

1 46 51717 0.02953
2 1525.48283 0.97041

CLASSIFICATION QUALITY
Entropy 0.666

CLASSIFICATION OF INDIVIDUALS BASED ON THEIR MOST LIKELY LATENT CLASS MEMBERSHIP

Class Counts and Proportions

Latent

Classes
1 29 0.01845
2 1543 0.98155

Average Latent Class Probabilities for Most Likely Latent Class Membership (Row)
by Latent Class (Column)
1 2

1 0.710  0.290
2 0.017 0.983
55




MODEL RESULTS
Two-Tailed
Estimate S.E. Est./S.E. P-Value

Latent Class 1

Thresholds

E1$1 4.106 1.348 3.046 0.002
E2$1 3.106 0.753 4.124 0.000
E3$1 7.943 64.311 0.124 0.902
E4$1 8.899 167.287 0.053 0.958
E5$1 12.993 10094 .355 0.001 0.999
E6$1 4.966 4.696 1.058 0.290
E7$1 1.792 0.652 2.747 0.006
E8$1 0.787 0.495 1.591 0.112
E9$1 5.082 28.305 0.180 0.858
K E10$1 4.750 25.062 0.190 0.850

107

/ Latent Class 2

Thresholds

E1$1 8.732 0.000 999,000 993 . 000
E2$1 10.577 0.000 999,000 999 . 000
E3$1 7.345 0.000 999,000 993 . 000
E4$1 7.335 0.000 939,000 999 . 000
E5$1 7.328 0.000 999,000 999 . 000
E6$1 6.798 0.000 999,000 993 . 000
E7$1 5.567 0.000 939,000 999 . 000
E8$1 6.471 0.000 999.000 999 . 000
E9$1 4.320 0.000 999,000 993. 000

3.894 0.000 999.000 999.000

\ E1031




RESULTS IN PROBABILITY SCALE
Latent Class 1

=

Category 1 0.984 0.021 45.778 0.000

Category 2 0.016 0.021 0.754 0.451
E2

Category 1 0.957 0.031 30.979 0.000

Category 2 0.043 0.031 1.387 0.165
E3

Category 1 1.000 0.023 43.801 0.000

Category 2 0.000 0.023 0.016 0.986
E4

Category 1 1.000 0.023 43.795 0.000

Category 2 0.000 0.023 0.006 0.995
ES

HIQIZAIZH MEE M| 7|2 BT} 2

Category 1 1.000 0.023 43.795 0,000

Category 2 0.000 0.023 0.000 1.000
E6

Category 1 0.993 0.032 30.761 0,000

Category 2 0.007 0.032 0.214 0.830
E7

Category 1 0.857 0.080 10.734 0.000

Category 2 0.143 0.080 1.789 0.074
E8

Category 1 0.667 0.106 6.463 0.000

Category 2 0.313 0.106 2.943 0.003
E9

Category 1 0.994 0.174 5.728 0.000

Category 2 0.006 0.174 0.036 0.972
E10
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Category 1 0.991 0.213 4.652 0.000

Category 2 0.009 0.213 0.040 0.968
Latent Class 2
E1

Category 1 1.000 0.000 0.000 1.000

Category 2 0.000 0.000 0.000 1.000
E2

Category 1 1.000 0.000 0.000 1.000

Category 2 0.000 0.000 0.000 1.000
ES

Category 1 0.999 0.000 0.000 1.000

Category 2 0.001 0.000 0.000 1.000
E4

Category 1 0.999 0.000 0.000 1.000

H| & A|ZE MES M| 7|2 B} 35

Category 2 0.001 0.000 0.000 1.000
E5

Category 1 0.939 0.000 0.000 1.000

Category 2 0.001 0.000 0.000 1.000
E6

Category 1 0.939 0.000 0.000 1.000

Category 2 0.001 0.000 0.000 1.000
E7

Category 1 0.996 0.000 0.000 1.000

Category 2 0.004 0.000 0.000 1.000
E8

Category 1 0.998 0.000 0.000 1.000

Category 2 0.002 0.000 0.000 1.000
E9

Category 1 0.987 0.000 0.000 1.000




/ Category 2

0.013 0.000 0.000 1.000

E10
Category 1 0.980 0.000 0.000 1.000
Category 2 0.020 0.000 0.000 1.000

/ < W7 MER FHIY

TESTS OF MODEL FIT

Logl ikelihood
HO Value -392.570
HO Scaling Correction Factor 0.995

for MR

Information Criteria
Number of Free Parameters 17
Akaike (AIC) 819.141
Bayesian (BIC) 909 .802
Sample-Size Adjusted BIC 855.797

(nv = (n+2) /24




////”— FINAL CLASS COUNTS AND PROPORTIONS FOR THE LATENT CLASSES
BASED ON THE ESTIMATED MODEL

Latent
Classes
1 254.36047 0.16625
2 1275.63953 0.83375

FINAL CLASS COUNTS AND PROPORTIONS FOR THE LATENT CLASS PATTERNS
BASED ON ESTIMATED POSTERIOR PROBABILITIES
Latent
Classes
1 254.36033 0.16625

\\\\\‘ 2 1275.63967 0.83375

CLASSIFICATION QUALITY
Entropy 0.680

CLASSIFICATION OF INDIVIDUALS BASED ON THEIR MOST LIKELY LATENT CLASS MEMBERSHIP

Class Counts and Proportions

Latent

Classes
1 169 0.11046
2 1361 0.88954

Average Latent Class Probabilities for Most Likely Latent Class Membership (Row)
by Latent Class (Column)
1 2

1 0.873 0.127
2 0.078 0.822

60




RESULTS IN PROBABILITY SCALE

Latent Class 1
El
Category 1 0.996 0.004 246.393 0.000
Category 2 0.004 0.004 0.972 0.331
E2
Category 1 0.992 0.006 172.501 0.000
Category 2 0.008 0.006 1.373 0.170
E3
Category 1 0.996 0.004 242 .366 0.000
Category 2 0.004 0.004 0.968 0.333
E4
Category 1 0.996 0.004 246456 0.000
Category 2 0.004 0.004 0.988 0.323
117
H| & A|ZE MES M| 7|2 B} 35
E5
Category 1 0.996 0.004 248 412 0.000
Category 2 0.004 0.004 1.000 0.317
E6
Category 1 0.992 0.006 168.027 0.000
Category 2 0.008 0.006 1.364 0.173
E7
Category 1 0.955 0.016 59.061 0.000
Category 2 0.045 0.016 2.760 0.006
E8
Category 1 0.945 0.020 48.076 0.000
Category 2 0.055 0.020 2.811 0.005
E9
Category 1 0.910 0.030 30.036 0.000
Category 2 0.090 0.030 2.969 0.003




E10
Category 1 0.852 0.049 17.393 0.000
Category 2 0.148 0.049 3.027 0.002
Latent Class 2
El
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E2
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E3
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E4
H| IS A|ZH MEE M| 7|2 2} 2Ha
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E5
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E6
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E7
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000
E8
Category 1 1.000 0.000 0.000 1.000
Category 2 0.000 0.000 0.000 1.000

E9



/ Category 1 1.000 0.000 0.000 1.000

Category 2 0.000 0.000 0.000 1.000
E10

Category 1 1.000 0.000 0.000 1.000

Category 2 0.000 0.000 0.000 1.000

Categorical Latent Variables

Ci1 ON
XC1 2.047 0.422 4.848 0.000
XC2 -0.408 0.345 -1.182 0.237
XC3 0.405 0.630 0.642 0.521
XC4 0.698 0.248 2.812 0.005
XC5 0.230 0.250 0.793 0.428
XC6 0.525 0.147 3.586 0.000

\_
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