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DID =7 : two-period 3} @

® Impact Evaluation: 3 43| x}2] A 3}(outcome)”} 3l
BAZz IR 7118 AR thE AW E S A 5=
Aol =4
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DID 5=7: two-period 3] '@ (Cont'd)

o Fg Azladt 49
Average Treatment Effect(ATE) for all i

= E(Yl,' — Yo,') = E(Yli) - E(YOi)

e EA FH jol| Al ZA]9 treated outcome} non-treated
outcome©] WAY S 4= T} = missing data problem

® Yy, = th4l 8= counterfactual outcomeS Zro}of sirt,

A3vigta A 14 © T=STATAR
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DID 5=7: two-period 3] '@ (Cont'd)

® two-period 3] @] o] E] | A pre-treatment(0 A] )3}
post-treatment(1 A| &) 18] 3l treatment®} control 152
2 78 bsolof @

Pre Post
Treatment  Y,” Y{
Control Ye ove

® pre-treatment: 25 3% E 9| treatment &£ WA 2.
post-treatment: control L2 o] F 3] treatmentE WA ¢
31 treatment ZF R A £ thA)
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DID 5=7: two-period 3] '@ (Cont'd)

* Q) reflective comparison: Y 2} Y{ 2] X}o]E vl

® Q) cross-sectional comparison: Y;’ 3 Y2} x}o] & vl

Selection bias: E(Yp;|T; = 1) — E(Yoi|T; = 0)
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DID 5=7: two-period 3] '@ (Cont'd)

_ treatment
Y] e Y
TE=DID
T v
Yie -~ counterfactual
Yol | e
i© === control
Yuc ---------- '
t=0 =1

e t=0 Aol A] treatment&} control 1F2] A}ol+= (A A o]
Al A] Fkth) t=1 AJH ol A= I & 4]
= Parallel-trend 7} %
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DID 5=7: two-period 3] '@ (Cont'd)

. selection bias(A Bl HQ]) Y& F TF9] A
/d (time-invariant heterogeneity) ] 21l 717

mﬁ oft

o sjdd o] oA AZHEW o] F A (group fixed-effects) S &
Al

e PSM3} v]w3}o] & selection only on observable X 717
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DID 5=7: two-period 3] '@ (Cont'd)
e DID 74 & ¢ 3t Pooling Regression

y,-:oz—i—ﬁt—l-VTi—f-(S(tx T,-)+e,- (1)
where t time dummy, T; treatment group dummy

§=[E(Y{") — E(Y)] - [E(YE) — E(YE)]

® Panel Regression : Fixed-effects 57

yit:Oé+BTit+0t+Ui+€;t (2)

Bre = d)

A st AT 194 © SHHSTATASS
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DID 5=7: two-period 3] '@ (Cont'd)

e Stata 455 : Pooling Regression
time: 2016=0, 2018=1

2016 2018

Treatment No USC uscC
Control No USC No USC

m_exp = & + 3D2018 + YDTreat + 0(D2018 x Treat) + e

A st AT W94 © SHHSTATASE 16



DID =3 : two-period 3 g

. reg ly i.time i.treat i.time#i.treat

(Cont'd)

Source SS daf MS Number of obs = 9,650
F(3, 9646) = 120.06
Model 884.178476 3 294.726159 Prob > F = 0.0000
Residual 23680.1392 9,646 2.45491802 R-squared = 0.0360
Adj R-squared = 0.0357
Total 24564.3177 9,649 2.54578896  Root MSE = 1.5668
ly | Coefficient Std. err. t P>|t| [95% conf. intervall
1.time .2771028  .0405634 6.83 0.000 .1975901 .3566155
1.treat .601134  .0464345 12.95  0.000 .5101126 .6921554
time#treat

11 -.0698212 .0656683 -1.06 0.288 -.1985449 .0589024
_cons 12.17074 .0286826 424.32 0.000 12.11452 12.22697

A st A W © F=STATAS S 17



DID 5=7: two-period 3] '@ (Cont'd)

e Stata Al55: Panel Regression
m_exp = & + D018 + YD Treat + 0(D2018 x Treat) + e

® Note) Panel Regressiono|| A] Treat;; 2} Pooling Regression©f A
Treati= A& X}o] 7} At}

A Tistn A7 04 © BHSTATARS]
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DID =3 : two-period 3 g

. tsset pidwon

Panel variable:
Time variable:

time

pidwon (strongly balanced)

time, 0 to 1

(Cont'd)

Delta: 1 unit
. xtreg ly i.time i.usc , fe
Fixed-effects (within) regression Number of obs = 9,650
Group variable: pidwon Number of groups = 4,825
R-squared: Obs per group:
Within = 0.0202 min 2
Between = 0.0431 avg = 2.0
Overall = 0.0031 max = 2
F(2,4823) = 49.68
corr(u_i, Xb) = -0.0292 Prob > F 0.0000
ly | Coefficient Std. err. t P>t [95% conf. intervall
1.time .2771028 .0322418 8.59 0.000 .2138941 .3403115
1.usc -.0698212 .0521965 -1.34 0.181 -.1721502 .0325077
_cons 12.40011 .017929 691.62 0.000 12.36496 12.43526
sigma_u 1.328294
sigma_e 1.2453862
rho .563218034  (fraction of variance due to u_i)

F test that all u_i=0: F(4824, 4823) = 2.22

At st AR WA © F=STATARS]

Prob > F = 0.0000
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DID =3 : two-period 3 g
e Stata A5 178 A W o

. didregress (ly ) (usc), time(time) group(pidwon)
Number of groups and treatment time

Time variable: time

Control: usc = 0
Treatment: usc = 1
Control Treatment
Group
pidwon 2984 1841
Time
Minimum 0 1
Maximum 0 1

Difference-in-differences regression
Data type: Repeated cross-sectional

(Cont'd)

Number of obs = 9,650

(Std. err. adjusted for 4,825 clusters in pidwon)

[95% conf. intervall

Robust
ly | Coefficient std. err. t P>t
ATET
usc
(1 vs 0) -.0698212 .0703056 -0.99 0.321

-.2076523

.0680098

Note: ATET estimate adjusted for group effects and time effects.
et A WA © BHSTATAS]
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DID 5=7: two-period 3] '@ (Cont'd)

Note) didregress "8 ol A] usc M+ Treat; W2}

40l BAWS) T AZ7b WA (timevarying)
vs. A|ZHE® W= (time-invariant)

A st AT W94 © SHHSTATASE
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DID =7 : Multi-period 3 2

® Two-period 38 T4l Multi-period(7}3 107} A1) i E ¢l
olEl7} ol kAL 713

Pre (1 ~5) Post (6 ~ 10)

Treatment 7 vy’
Control Y¢ Y

® Pre®} Post treatment 7] 72| /d 3}(outcome)E Pooling 5}
dpips Y+ oFe]f] o] : Homogeneous ATE for each time
period

Yie = Ye + i+ BXit +0Tie +€it

Note) Post-treatment®] Z} A (each time period)ol] 4] DID
FAFS v AL oprh

Aguetn AA WA © SHFSTATASS 22



DID 5=7: Multi-period 3 2 (Cont'd)

® Panel Regression with multiple time dummies : Two-way FE

10
yie =+ Brtime + 0 Tie + ui + i
t=2

where Ty= ZF Al Q(at time t)o| A treated I F-E UEUY =
ol o] s 4=

As|vjeta AAs3 94 © BFSTATASS) 23



DID 5=7: Multi-period 3 2 (Cont'd)

® Parallel Trend 7}d 7 7: Pre-treatment 7] 7} 59} treated 1
53} control 1% Zl A 7Fe] WE QAT A A 712 7] A}
ol7} A=A AA

Hp : Linear trends are parallel for pre-treatment period

° Stataoﬂ/ﬂ 7]-/‘q A7 A3} Parallel linear trendE &2 4
= 2 =E AA

Note) two-period panel ©| ©] E]o]| 5] &= parallel trend
assumption 7 A o] &7}

A st AT W94 © SHHSTATASS 2



DID 5=7: Multi-period 3 2 (Cont'd)

. xtdidregress (y1 ) (treatedl), group(idl) time(t1)
Number of groups and treatment time

Time variable:

t1

Control: treatedl = 0
Treatment: treatedl = 1
Control Treatment
Group
id1 102 98
Time
Minimum 1 6
Maximum 1 6

Difference-in-differences regression

Number of obs = 2,000

Data type: Longitudinal

(Std. err. adjusted for 200 clusters in id1)

Robust

y1 | Coefficient std. err. t P>t [95% conf. intervall

ATET

(Treated vs Untreated)

treatedl

. 4825449 .0275446 17.52  0.000 4282281 .5368616

Note: ATET estimate adjusted for panel effects and time effects.

At st AR WA © F=STATARS]
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DID 5=7: Multi-period 3 2 (Cont'd)

. xtreg yl i.tl1 i.treatedl , fe

Fixed-effects (within) regression Number of obs = 2,000
Group variable: idl Number of groups = 200
R-squared: Obs per group:
Within = 0.3909 min = 10
Between = 0.5151 avg = 10.0
Overall = 0.4038 max = 10
F(10,1790) = 114.89
corr(u_i, Xb) = 0.1822 Prob > F = 0.0000
y1 | Coefficient Std. err. t P>t [95% conf. intervall
t1
2 -.1488766 .0337923 -4.41 0.000 -.215153 -.0826001
3 .1826114  .0337923 -5.40  0.000 -.2488878 -.116335
4 -.3780333 .0337923 -11.19 0.000 -.4443097 -.3117568
5 -.4852541  .0337923 -14.36 0.000 -.5515306  -.4189777
6 -.8066861  .0368964 -21.86 0.000 -.8790506  -.7343215
7 -.7912178  .0368964 -21.44  0.000 -.8635823  -.7188532
8 -.8238595  .0368964 -22.33 0.000 -.8962241 -.751495
9 -.9005149 .0368964 -24.41 0.000 -.9728795 -.8281504
10 -.9213645  .0368964 -24.97  0.000 -.9937291 -.849
treatedl
Treated .4825449 .0302308 15.96 0.000 .4232536 .5418362
_cons 7.829716  .0238947  327.68  0.000 7.782851 7.87658
sigma_u .23988594
sigma_e .33792264
rho .3350779 (fraction of variance due to u_i)
F test that all u_i=0: F(199, 1790) = 4.58 Prob > F = 0.0000

et AAE WA © HFSTATASS]



DID 5=7: Multi-period 3 2 (Cont'd)

. estat ptrends
Parallel-trends test (pretreatment time period)
HO: Linear trends are parallel

F(1, 199) 19.75
Prob > F = 0.0000

Q) M4 23 4.

etz AT N4 © DRSTATAS )
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DID 5=7: Multi-period 3 2 (Cont'd)

Graphical diagnostics for parallel trends

Observed means Linear-trends model
@ - @ o
0 | \/¥ w0 | \/\/
~ ~
> >
~ ~
© o |
@ T T T T T T T T T @ T T T T T T T T T
1.2 3 4 7 8 9 10 1 2 5 6 7 8 9 10
Time 1 Time 1

Treatment

Asjeisa AA T W4 © AFSTATAS S
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DID 5=7: Multi-period 3 2 (Cont'd)

e cach time period]| A heterogeneous ATE & 37 3} A}
ah= A4, obel A 1% 21

ERREE:
2, 72

I\)

b N

s

ﬁ,
F”{N' m&
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B3| thska B A st

Latent Growth Model

il

gl

3 @] o] E] of| A Within subject(individual)2] A]Z+e]] u}
3} 8-S FA 3 v Longitudinal LGME A4

- 2 inter-subjecto] A] 7o W2 W3 fEHE A= A

rlr

Al 7rof] w2 M3} time trend, time path, growth curve,
latent trajectory

EJAA &7 o] g FEGSE W}
A5 A F7A] Fand vd s}

Fol 25 o) 5 Al zbel whE A W 5

)% £

o, 1k ok
El o

R ofN i,
>4

I w4 © $HISTATASHS]
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Latent Growth Model (Cont'd)

® Family of Longitudinal LGM

Longitudinal
LGM

l

Number of latent

classes
one More than One
Random Random
effects effects
No ‘Yas Yes Mo
e.g. OLS LGM (&2 2|0j) LCGM GETM

e | CGM: Latent Class Growth Model
GBTM: Group-Based Trajectory Model

A3 vigta A 14 © THSTATAR
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Latent Growth Model (Cont'd)

* (F< o)) LGM: single class about the growth pattern &
individual growth heterogeneity (individual trajectories)

¢ data requirement: panel data (repeated subjects)

- at least three waves of data : time period7} B 45 T}9F
EPE R

- linear growth, curvilinear growth, cubic growth =

o +4: time W8} £ W= (outcome) ZF growth patternei]
o} 3} theoretical background”7} §1-2. empirically functional
formg Ztolof ghry,

A st AT W4 © SHHSTATASS
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Latent Growth Model (Cont'd)

o BART T QAT o F A (time) 3} E5
(log(medical expenditure))2] &7

-l>r

o OF 1T AN A 404 o] 4Hel AT A

=

o Ot Rtk o] % o5 AT o] 7 A EE heterogeneous
— individual trajectory 7}

Aeista A W © F=STATAS S 33



Latent Growth Model (Cont'd)

o 7RG E AdE 208 o5 4gd

-]
=

log{medical expenditura)

4
PHEICHO|FE A"

Asjeisa AA T W4 © AFSTATAS S
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Latent Growth Model (Cont'd)

Asjtisa AA T W4 © AFSTATAS S
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5

LGM: Model Specifications

® Traditional Regression : No random effects

yij = Bo+ B1Time; +e;  Model 1
where j individual id and / time period id
7H3: ej ~ N(0,0%)

Note) 3ld 1% j7}F A2 22 time periodE 7}
o] o
BA &

Q1) p1 3l A:

etz AT N4 © D=STATAS )

2]
=

e

rlr
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LGM: Model Specifications (Cont'd)

® Linear Growth with random intercept

Yij = Boj + P1Timejj + ej  Model 2
288 1 Boj =0 + uj

Full model:
Yi=" + 51 Time,-j + uj + ej

7Y u; ~ N(0,02), e; ~ N(0,02), cov(uj, e;) =0

AR AT A4 © DRSTATAS ) 37



LGM: Model Specifications (Cont'd)

Q2) Model 29]| A growth pattern 7} 3121712

Q3) ok Sroll Wit 3427

A st AT W94 © SHHSTATASE
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LGM: Model Specifications (Cont'd)

® Linear Growth with random intercept and slope

Yij = /BOj + ,Blj Time,-j + €jj Model 3
&R ¢ Boj =0 + wo,
FH M By =+ oy
Full model:
Yi=7+m Time,-j + ugj + uyj Time,-j + €jj

: 2 2 2
7H8: woj ~ N(0, 0), u1j ~ N(0,0731), e ~ N(0,07)
cov(uoj, €jj) = cov(uyj, ejj) = 0: cross-level covariances=0
cov(ugj, uyj) may not be zero: unstructured covariance

A3vista A 14 © T=STATAR
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Asv)stm A A S

LGM: Model Specifications (Cont'd)

Q4) Model 39| A] growth pattern 7} -2 311717

Q5) Model 39 A] individual trajectory= ]2 A 23 &
PETE

Q6) Model 304 uy; >0 & m]&7?

T} 794 © THSTATASHS]
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LGM: Model Specifications (Cont'd)

® curvilinear growth with random effects

vij = Boj + By Timejj + B2; Timej; + e;;  Model 4
18 Boj = o0 + ug;
R By =ty
A1 Boj = 2 + uy;
Full model:

Yii =" + 71 Time,-j + Y2 Time,-?

+Upj + u1j Time,j + Lj Time5 + €ij

7}A: cross-level covariances are all zeroes
same-level covariances may not be zero (unstructured)

A st AT W94 © SHHSTATASS P



LGM: Model Specifications (Cont'd)

Q7) Model 49| A growth pattern 7} 2 F3l1Q17}7?

Q8) Model 4] A] v, < 00]aL 71 < 0 & u]= o3 7}?

A st AT W4 © HHSTATASE

42



LGM: Model Specifications (Cont'd)

® Same time effects for known sub-groups
Yij = 60j + /Blj T/me,J + €jj Model 5
A ¢ Boj = o + doMalej + wo;
e By =+ uy

Full model:
Yii = Yo + dgMalej + v1 Time;;
+ugj + uyj Timej; + e
- M A 718 7] (growth slope)= A B I (EY)
Aol 7} ek

- 223l &k 7+ -& Model 33} 2t}

4

.

-
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LGM: Model Specifications (Cont'd)

Q9) Model 591 4] 6o > 0 & nj &= F3iel7}?

A st AT W94 © SHRSTATASS
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LGM: Model Specifications (Cont'd)
e Different time effects for known sub-groups
yij = Boj + B1j Timej; + e  Model 6
A ¢ Boj = o + doMalej + wo;
AU 2 By = + d1Malej + wy;
Full model:

Yij =Y + do I\/Ialej + 1 Timej;
+01(Malej x Timejj) 4 ugj + uyj Timej; + e

- RAZF A7 712 7] (growth slope)+= 15 (2Y) 7H

- 2218l tf gt 742 Model 43} 2t

Ashsta 4783 1914 © B=STATAS )



LGM: Model Specifications (Cont'd)

Q10) Model 69| A] 6; > 0 &)= F31¢l17}?

R,

Q11) Model 69| A F=}of| djFal= 7R jo B2 71
7= ojgA mFT 5 e

Q12) Model 691 4 F=}oll sl A9l jof o] A4 7]
e ojmA EAT 5 glte?

AR AT A4 © DRSTATAS )
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LGM: More Advanced Topics
o A 7 Ao mE BFA Aol el 7t AEA
= Model 6& &3l 712 H A

o 79l j7F Ao w2 A A F(latent growth)ol| Al x}o] 71
=7
— random effectsol] thal] AEHo| w}& o|FA 3L

® random slope®]] 3} &3k= w9 F4bs €A 7HAEAA

Ho : var(ulj)ma/e = Var(Ulj)female

A st AT W94 © SHHSTATASS

2] 2 2 4(2021), "STATA L FEAEA(16-17H A)”
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LGM: More Advanced Topics (Cont'd)

® LGMoJ| A time-varying covariatesol] 3l &3l Xjj " AFS
1. AJZhe] b2 A3 =9 € o] linear trajectory 7} o}d 4= T}
2. non-linearity and discontinuities in the growth trajectory

3. Non-linear Growth Model& A 75} A1} Time-varying
covariates2 Z &gk 4 Qlt},

4. Xje A7 A Q] WA gtE X |57ty v X =
ij ij Yij

2
E3= A ZHEH A o7 71 3k} (constant across time
periods).

A st AT W94 © SHRSTATASE
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LGM: Stata 2l <5

e Stataoll Al LGM

=
1. 2edd 23 20 nixed WO
5

- Long-type s dtj| o] ¥ &

thata A et W4 © T=rSTATASS]

49



LGM: Stata 4! 55 (Cont'd)

® Frequency table : Timej;

. tab time

time Freq. Percent Cum.
1 333 13.30 13.30
2 384 15.34 28.65
3 395 15.78 44.43
4 379 15.14 59.57
5 358 14.30 73.87
6 346 13.82 87.69
7 308 12.31 100.00

Total 2,503 100.00

BAST W94 © THHSTATASE



LGM: Stata 2 5

® Model 1: No random effects

. mixed lexp time , nolog mle

= (Cont'd)

Mixed-effects ML regression Number of obs = 2,460
Wald chi2(1) = 208.27

Log likelihood = -4239.3285 Prob > chi2 = 0.0000
lexp | Coefficient Std. err. z P>zl [95% conf. intervall

time -.2033619 .0140914  -14.43 0.000 -.2309806  -.1757432

_cons 14.45033 .0615846 234.64 0.000 14.32963 14.57104
Random-effects parameters Estimate Std. err. [95% conf. intervall
var (Residual) 1.838098 .0524102 1.738194 1.943745

e OLSE FH A2} A

Q13) time ¥4~ coefficient 3l 417

A st AT W94 © SHHSTATASE
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LGM: Stata 4! 55 (Cont'd)

® Model 2: Random intercept

. mixed lexp time ||pid: , nolog mle
Mixed-effects ML regression Number of obs = 2,460
Group variable: pid Number of groups = 669
Obs per group:
min 1
avg = 3.7
max = 7
Wald chi2(1) = 192.16
Log likelihood = -4079.7761 Prob > chi2 = 0.0000
lexp | Coefficient Std. err. z P>zl [95% conf. intervall
time -.1910689 .0137836 -13.86  0.000 -.2180843  -.1640536
_cons 14.44175 .0672178 214.85 0.000 14.31001 14.57349
Random-effects parameters Estimate Std. err. [95% conf. intervall
pid: Identity
var (_cons) .6471241 .0591044 .5410583 .7739825
var (Residual) 1.21973 .0409341 1.142082 1.302656
LR test vs. linear model: chibar2(01) = 319.10 Prob >= chibar2 = 0.0000

Theti A4S} N4 © FESTATAR S



LGM: Stata 2 5

® xtreg, re mle =& FA ot ZA3}e}

e y;i 49 serial correlationg 714§

Q14) LR 74447 #1427

A st AT W4 © HHSTATASE

= (Cont'd)
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LGM: Stata 2 5

. mixed lexp time ||pid:time , nolog mle cov(un)

= (Cont'd)

® Model 3: Random intercept and slope

Mixed-effects ML regression Number of obs = 2,460

Group variable: pid Number of groups = 669
Obs per group:

min = 1

avg = 3.7

max = 7

Wald chi2(1) = 183.23

Log likelihood = -4068.3452 Prob > chi2 = 0.0000

lexp | Coefficient Std. err. z P>zl [95% conf. intervall

time -.1946167 .0143773 -13.54 0.000 -.2227957 -.1664376

_cons 14.45059  .0623515 231.76  0.000 14.32838 14.57279

Random-effects parameters Estimate Std. err. [957% conf. intervall

pid: Unstructured

var (time) .0108782  .0069156 .0031291 .0378172

var (_cons) .3802387  .1281438 1964236 . 7360695

cov(time,_cons) .0147934  .0279521 -.0399918 .0695785

var (Residual) 1.178614 .0431777 1.096954 1.266353

LR test vs. linear model: chi2(3) = 341.97 Prob > chi2 = 0.0000

Note: LR test is conservative and provided only for reference.
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LGM: Stata 2 5

e cov(ind) FAE AF_3H?

* corr(ugj, u1j) 57

. estat recovariance, corr
Random-effects correlation matrix for level pid

‘ time _cons

1
.2300176 1

time
_cons

Q15) positive correation2] 2] 1] +=

et AA et vl © S STATAS S
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LGM: Stata 2 5

® Model 4: Curvilinear growth pattern

= (Cont'd)

. mixed lexp time c.time#c.time ||pid:time c.time#c.time , nolog mle cov(ind)

Mixed-effects ML regression
Group variable: pid

Log likelihood = -3996.8151

Number of obs = 2,460
Number of groups = 669
Obs per group:
min = 1
avg 3.7
max 7
Wald chi2(2) = 336.37
Prob > chi2 = 0.0000

lexp | Coefficient Std. err. z P>|z| [95% conf. intervall
time -.8276777 .0536407 -15.43 0.000 -.9328116 -.7225439
c.time#c.time .0808117 .0066091 12.23  0.000 .067858 .0937653
_cons 15.37737 .0976187 157.52  0.000 15.18604 15.5687

Random-effects parameters Estimate Std. err. [95% conf. intervall

pid: Independent

var (time) .0159826 .0034648 .01045 .0244444

var (time#time) 1.37e-10 4.45e-08 4.9e-286 3.9e+265

var(_cons) .4419512 .0644536 .332075 .5881831

var (Residual) 1.076242 .0374498 1.005289 1.152203

LR test vs. linear model: chi2(3) = 396.61

Note: LR test is conservative and provided only for reference.

et AAE WA © HFSTATASS]
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LGM: Stata 2 5

e c.time#c.time coefficient 3| 427

o FFA A2 Prediction

. margins , at(time=(1(1)7)) atmeans noatlegend

Adjusted predictions

Expression: Linear prediction, fixed portion, predict()

= (Cont'd)

Number of obs = 2,460

Delta-method
Margin  std. err. z P>|z| [95% conf. intervall
_at

1 14.63051 .0597655 244.80 0.000 14.51337 14.74764
2 14.04526 .0433938 323.67 0.000 13.96021 14.13031
3 13.62164 .0439897 309.66 0.000 13.53542 13.70786
4 13.35965 .0474217 281.72 0.000 13.2667 13.45259
5 13.25927 .0489205 271.04 0.000 13.16339 13.35516
6 13.32052 .0546411 243.78 0.000 13.21343 13.42762
7 13.5434 .0754439 179.52 0.000 13.39553 13.69127

. marginsplot, noci recast(line)

Variables that uniquely identify margins: time

A st AT W94 © SHHSTATASE
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LGM: Stata 4! 55 (Cont'd)

Adjusted predictions
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LGM: Stata 4! 55 (Cont'd)

. predict rex, reffects

(7 missing values generated)
(7 missing values generated)
(7 missing values generated)

. describe rel re2 re3

Variable Storage Display Value
name type format label Variable label
rel float %9.0g BLUP r.e. for pid: time
re2 float  %9.0g BLUP r.e. for pid: c.time#c.time
re3 float  %9.0g BLUP r.e. for pid: _cons

. kdensity rel

AR AT W4 © DRSTATAS )
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LGM: Stata 4! 55 (Cont'd)

Kernel density estimate

. A
/\
| /\
| /oA
. \

_/ \

=R — ——

-4 =X ] 2
BLUP ra. for pid: time:

Q16) rel WM <=(random slope)2] ¥ Tz of tst sl 4?
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LGM: Stata 4! 55 (Cont'd)

® Model 6: Different time effects between Male and Female

. mixed lexp i.male time i.male#c.time ||pid: time , nolog mle cov(ind)

Mixed-effects ML regression Number of obs = 2,460

Group variable: pid Number of groups = 669
Obs per group:

min = 1

avg = 3.7

max = 7

Wald chi2(3) = 181.59

Log likelihood = -4067.938 Prob > chi2 = 0.0000

lexp | Coefficient Std. err. z P>|z| [95% conf. intervall

1.male .1290479 .1266032 1.02 0.308 -.1190897 .3771855

time -.1861607 .0197968 -9.40  0.000 -.2249617 -.1473597

male#c.time

1 -.0196339 .0292263 -0.67 0.502 -.0769164 .0376486
_cons 14.38859 .0877493 163.97  0.000 14.21661 14.56058
Random-effects parameters Estimate Std. err. [95% conf. intervall

pid: Independent

var (time) .0140692 .0033998 .0087614 .0225924

var (_cons) .4407346 .065634 .3291672 .5901164

var (Residual) 1.170433 .0405914 1.093519 1.252757

LR test vs. linear model: chi2(2) = 342.56 Prob > chi2 = 0.0000

Note: LR test is comnservative and provided only for reference.
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LGM: Stata 4! 55 (Cont'd)

® maleftc.titme coefficient] | 427

o AL g W (A )7} growth patternol] 1| X = 2 H g3}
2 ol3|d + Qi
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LGM: Stata 2 5

= (Cont'd)

o P& A7+ Prediction by sex

. margins male, at(time=(1(1)7)) atmeans noatlegend

Adjusted predictions

Number of obs = 2,460

Expression: Linear prediction, fixed portion, predict()

Delta-method
Margin  std. err. z P>|z| [95% conf. intervall
_at#male

10 14.20243 .0731228 194.23 0.000 14.05911 14.34575
11 14.31185 .0756246 189.25  0.000 14.16362 14.46007
20 14.01627 .0614636 228.04 0.000 13.8958 14.13674
21 14.10605 .0635158  222.09  0.000 13.98156 14.23054
30 13.83011 .0547032 252.82  0.000 13.72289 13.93733
31 13.90026 .0572186  242.93  0.000 13.78811 14.0124
40 13.64395 .0546894  249.48  0.000 13.53676 13.75114
41 13.69446 .0586362 233.55 0.000 13.57954 13.80939
50 13.45779 .0614267  219.09  0.000 13.33739 13.57818
51 13.48867 .0672828 200.48 0.000 13.3568 13.62054
60 13.27163 .0730711 181.63  0.000 13.12841 13.41484
6 1 13.28287 .0808719 164.25  0.000 13.12437 13.44138
70 13.08547 .0876889 149.23  0.000 12.9136 13.25733
71 13.07708 .0973555 134.32  0.000 12.88626 13.26789

. marginsplot, noci recast(line)

Variables that uniquely identify margins: time male
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LGM: Stata 4! 55 (Cont'd)

Adjusted predictions of male
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LGM: Stata 21 <5 (Cont'd)

=)
® pid=1 ~ 209 E & s 544 individual trajectoryS 21
Az 244

. qui mixed lexp i.male time i.male#c.time ||pid: time , nolog mle cov(ind)

. predict yhat, fitted

(7 missing values generated)

. xtline yhat if pid<=20 & male==1, overlay legend(off) ytitle("") name(graphl, replace) title(male)

. xtline yhat if pid<=20 & male==0, overlay legend(off) ytitle("") name(graph2, replace) title(female)

. graph combine graphl graph2, ycommon

e predict HHFoA fitted ¥ AFR3HHA

$i = Ao + doMale; + 71 Time; + 61 (Male; x Time;)

Fixed part
+ uoj + uyj Timey;
—_————

Random part

A4l © F=STATAE 3]
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LGM: Stata 4! 55 (Cont'd)

il Ternale
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Thank You !
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