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[1 wave 735 % &5 F3F

O sd =4

O 533 A5+= 3y 92 #A4 &

O 533 247

- 58 Jg 2 RELA O gE THEA

(1 Aol @& 5L 7iQdel e #ZX o] FaadA A

O AFEASE - 9= 7F+ s d=AKBHPS : British Household
Panel Survey)

O 2EA4A 2 fday

- 1991 ¢F 5,5007}7+(10,00078 & 7W Q1) AteEALE . G T
=) d ZAHBHPS : British Household
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% BHPS &+
gl BAARO) | AA susey o el A
47 $H2(%)
2 1.4 87.7 87.7
3 2.9 81.5 79.1
4 4.3 79.9 74.8
5 5.6 76.8 70.6
6 6.9 77.3 68.7
7 8.4 76.0 66.7
8 95 74.1 64.7
9 105 72.1 62.4
10 12.0 70.4 60.0
11 12.8 68.4 59.3
12 13.7 66.6 57.1
13 14.8 64.9 55.1
R
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O 23 2 & AH Ed(fixed and random intercept model)

CEFHARD > F3A OLS WY Ag THs
- S8 B ook e 4AS 2 A9
At 1 0

- Cor(u;, eij) =0

- hebvete] Srb A uAZHeAE mAe shehue
> F A9 seteE R 4059 o)

- GLS

- MLE(H - %=F4)

- REML %

[] Population average models

[] Transition models

- OLSE AH&3SH A= SHHTE FuFeol olxd AJzte
Aol ghe AHE
Yi;— By +51xij + AYi(j-1) T €ij
A 714 o= WA $B3A| (within-subject correlation)S 8
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- Var(ui)ZJi

- Var(e;) =07

- Cor(ui,e”):O

THES F7F 0yl AR, wSE, RATE 144 o)A

Bo| AAZFoAR, A3t oM FAZE

[] Muiti-process 542
CEA0) ) olAre) A A Tels wu
Ypi; = By T 25@ | Ty ey

- T
Yaij = By T ij@? Tty + €2ij
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- NMAR(Not Missing at random) : ¥8% Z&o°|] F3F
A o=

7. ZA2E AR

O 2x2Y 3Azd

-y BF &E p=Py =15 Z= o|FLE(binary
distrobution)2} 717
- & W3 log-odds =4
logit(p;) =loglp,/ (1=p)l =B, +z/ B
- g elE MLEd 98 +3
[] odds ratio
S
E EE: 219) 7
treated 30 70 100
control 20 30 100

treatedol] o3t AF odds : 30/70=0.43
control®l] ™3t AJ-F odds : 20/80=0.25
odds ratio : 0.43/0.25=1.72

_Qur o - _a/b_ ad (: a/C)
a b
c d

+ cross-product ratio?tilE® B H
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- 54
*0<OR<
- OR<1 ; €9 association
- OR >1 ; %9 association

- OR=0 ; no association

[] multinomial 2X 29 3 ARG
- ol& EA2Y AR dntst= 20149 HFE e
How A

Fel B oo el TheTh 22 2709 logitsS

o :u 010
I
ol

r\r

3,

o}
logit(p,/p;) = By, + B
logit(py/p3) = By + B1ox

A8 2 X
- R>2 9
722 e 9

29 3
%»—%Hﬂaﬁ SIthE R—1 logitsE THe3
}F logito.2 HHE F Utk

Ply<jly_, _ 1
[m]—ﬁoj z;p

AZIM j=1R=1, By =B <= g
- propotional odds model H+= cumulative odds model =%

logit[P(y < j)] =log

0§27
- GrAYRE vs BYRE
TR
SERE]
+ ZAL7VE (survey weight)
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- review, variable, results, command

Review

Cormrmand
1 use TitdwstataWH H RS,

Wariables

MNarne Label (v

pid Cross-wave pe... long 2
aage age at wave a byte %
asex sex at wave a byte =
aeduc education level,,, float %
armurnwk  mother worked,,,  float 3
acacta grouped econo,,, byte %
ecactc grouped econo,..  hyte %
ecacte grouped econo,,, byte %
ecactg grouped econo,,,  byte 3
scored] gender role sc,,.  byte
scoredd gender role sc,,,  byte %
scoreds gender role sc,,.  byte %

scored? gender role sco,,, byte %

Cormmand

_14_
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. sum aage,detail

age at wave a

Percentiles

1%
5%

10%
25%

50%

75%
90%
95%
99%

Smallest
16 16
16 16
17 16
20 16
25
Largest

31 58
38 59
43 59
55 59

Obs
sum of wgt.

Mean
Std. Dev.

variance
Skewness
Kurtosis

1429

1429
26.55353
8.485907
72.01061
1.140139
4.372914

Fol N=EIR

[+

7], row col

. tab aeduc asex,

row col

Key

frequency
row percentage

column percentage

education Tlevel at sex at wave a
wave a males females Total
others 369 319 688
53.63 46 .37 100.00
47 .92 48 .41 48 .15
high and A Tevels 401 340 741
54.12 45 .88 100.00
52.08 51.59 51.85
Total 770 659 1,429
53.88 46 .12 100.00
100.00 100.00 100.00

- wide formAt5 & long formAt5 = W& : reshape

reshape long score ecact, i(pid) j(year)
(note: j = 91 93 95 97)
Data wide -> Tong
>
Number of obs. 1429 -> 5716
Number of variables 13 -> 8
j variable (4 values) -> year
xij variables:
score9l score93 ... score97 -> score
ecact9l ecact93 ... ecact97 -> ecact

- 15
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xtsum score, i(pid)

variable ' Mean Std. Dev. Min ObMakvatiol

score overp120.02537 3.545611 6 30 N = 57:
between 2.987781 7 29.5 n = 14.
withfin 1.910291 10.77537 28.52537 T =

- overall : AA| A5 W3 EA =
- between : 7§A] HF <9 ol
- within : ZF 7RA] H7F 9] AJ7tel tisk o]

- SHAY] profileE plot : twoway

others high and A levels

gender role score

91 93 95 97 91 93 95 97

Graphs by education level atwave a
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- WAool tig Fra) EF LR plot @ collapse -> gen -> twoway
m ales females
9I0 9I2 9I4 9I6 9I8 9I0 9I2 9I4 9I6 9I8
year
[ 195% Cl —e— MEAN SCORE

Graphs by sex atwave a

- 99 Az g 2d A

* population average model :

. xtreg
pa

- exchangeable : default option

- independence(’d&TAl &) :

- ar(l) : corr(ar 1) t(time)

corr(ind)

. Xtreg score time, pa i(pid) corr(ind)

Iteration 1: tolerance3324e-16

GEE population-averaged model Number of obs 5716

Group variable: pid Number of groups = 1429

Link: identity Obs per group: min = 4

Family: Gaussian avg = 4.0

Correlation: independent max = 4

wald chi2l) = 30.91

Scale parameter: 12.50157 Prob > chi2 = 0.0000

Pearson chi3{16): 71458.96 Deviance #1458.96

Dispersion (Pearson): 12.50157 Dispersion 32.50157
scorg Coef. Std. Err. z P>|z]| [95% conf. Inte

time -.1162701 .0209147 -5.56 0.000 -.1572621 -.0752781

_cong  20.37418 .0782555 260.35 0.000 20.2208 20.52756

_17_
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- random effect model : re (GLS A}-§)

- maximum-likelihood estimation : mle

- likelihood ratio % AX}
- xtreg A - A 2d F4
- estimates store full
cxtreg F-2 0 FE ZE £
- estimates store reduced

- Irtest full reduced

- 2A2Y 3ARY H3 : logit

xi : logit prhlth i.lsex if year==0

%.1sex _Ilsex_1-2 (naturally coded; _ITsex_1 omitted)
Iteration O: Tog 1likelihood =3696.4963
Iteration 1: Tog 1likelihood =3674.5218
Iteration 2: Tog 1likelihood =3674.3559
Iteration 3: Tog 1likelihood =3674.3559

Logistic regression Number of obs = 11586

LR chi2@) = 44.28

Prob > chi2 = 0.0000

Log likeTlihood =-3674.3559 Pseudo R2 = 0.0060

prhlth Coef. Std. Err. z P>|z| [95% conf. Interval]
_ITsex_2 .4286796  .0653783 6.56 0.000 .3005405 .5568187
_cons -2.483857 .05224  -47.55 0.000 -2.586245 -2.381468

_18_
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xi : logit prhlth i.lsex*i.lagecat 1i.tenure i.marstat if year==0

i.Tsex _Ilsex_1-2 (naturally coded; _Ilsex_1 omitt
i.lagecat _Ilagecat_1-4 (naturally coded; _ITlagecat_1 om
i.lsex*i.lage~t _IlsexXlag_#_# (coded as above)
i.tenure _Itenure_1-3 (naturally coded; _Itenure_1l omi-
i.marstat _Imarstat_1-3 (naturally coded; _Imarstat_1l om
Iteration O: Tog 1likelihood696.4963
Iteration 1: Tog 1likelihoo®543.8463
Iteration 2: Tog Tikelihood539.2054
Iteration 3: Tog 1likelihood518.9192
Iteration 4: Tog 1likelihooed518.9189
Logistic regression Number of obsl1586
LR chi2ll) = 355.15
Prob > chi2 = 0.0000
Log 1likelihood =3518.9189 Pseudo R2 = 0.0480
prh'ItIL Coef. Std. Err. z P>|z| [95% conf. Inti
_Ilsex_2 .8001531 .2064913 3.87 0.000 .3954375 1.204869
_TIlagecat_2 .8417341 2035308 4.14 0.000 .442821 1.240647
_Ilagecat_3 1.272338 .203099 6.26 0.000 .8742709 1.670404
_Ilagecat_4 1.030592 .2331115 4.42 0.000 .573702 1.487482
_Ilsexlag_~2 -.4567494 .2341859 -1.95 0.051 -.9157453 .0022465
_Ilsexlag_~3 -.542264 .2329664 -2.33 0.020 -.9988698 -.0856582
_Ilsexlag_~4 -.4413684 .27067 -1.63 0.103 -.9718717 .089135
_Itenure_2 1.058194 .0738955 14.32 0.000 .9133616 1.203027
_Itenure_3 .4399116  .1292921 3.40 0.001 .1865039 .6933194
_Imarstat_2 .2639955  .0863587 3.06 0.002 .0947356 .4332554
_Imarstat_3 .0441424  .1051343 0.42 0.675 -.1619171 .2502019
_cons| -3.666146 .1896225 -19.33 0.000 -4.037799 -3.294493

-or &4 : odds ratio®} HE QS 1T u AL

. xi : logit prhlth i.1sex if year==0, or

i.lsex _Ilsex_1-2 (naturally coded; _Ilsex_1 omitte
Iteration O: Tog Tikelihoo€B696.4963
Iteration 1: Tog 1ikelihooeB674.5218
Iteration 2: Tog TikelihooeB674.3559
Iteration 3: Tog TikeTlihoo€B674.3559
Logistic regression Number of obs11586
LR chi2D = 44.28
Prob > chi2 = 0.0000
Log 1likelihood =3674.3559 Pseudo R2 = 0.0060
prhlth odds Ratio std. Err. z P>|z]| [95% conf. Inte

_Ilsex_4 1.535229 .1003707 6.56 0.000 1.350589 1.745112

_19_
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- population average®} EE &Y ZA|2H I AR wHE
olg == o] 23 : xtlogit
. Xi: xtlogit smoker i.year, pa i(pid)
i.year _Iyear_0-3 (naturally coded; _Iyear_0 omitt

Iteration 1: tolerancd.#07e-13

GEE population-averaged model Number of obs 46344 =
Group variable: pid Number of groups = 11586
Link: Togit Obs per group: min = 4
Family: binomial avg = 4.0
Correlation: exchangeable max = 4
wald chiZ) = 171.82
Scale parameter: 1 Prob > chi2 =0.0000
smoker Coef. Std. Err. z P>|z]| [95% Conf. Int
_Iyear_]l -.037544 .01155% -3.25 0.001  -.0601999 -.0148881
_Iyear_2 -.0827898 .0116318 -7.12  0.000 -.1055877  -.0599918
_Iyear_3 -.1464061 .0117478 -12.46 0.000 -.1694314  -.1233808
_cons -1.044336 .0211719 -49.33 0.000 -1.085833 -1.00284

>
A
2
=
gl
o
el
it
PO
o
I
A
I3
ot
()
_>|L'

- preserve : A%F A%
sort year : A5 IEHE F4
collapse (mean) smoker (sd) sdsmoker= smoker (count)

n= smoker, by (year) : dEHZ H7} TR A 55 B4

gen high=logit( smoker+2* sdsmoker/sqrt(n))

gen low=logit( smoker-2* sdsmoker/sqrt(n))

1 95% Al ke Ashet 3t AL

gen logitsmoker=logit(smoker) : 574 W9 Z Ak of
B g A

twoway (rarea low high year, bfcolor(gsl2)) (connected
logitsmoker  year, mcolo> r(black)), legend(order (1
"95% CI" 2 "Logit of proportion of smokers"))

DA A

_20_
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-1.15 -1.1 -1.05 -1
1

-1.2

-1.25

T T T T
0 1 2 3
year

‘:] 95% CI —®—— Logit of proportion of smokers

- A5 & wide-formS. 2 MY : reshape
- reshape wide score Irwght, i(pid) j(time) :

reshape wide score Trwght, i(pid) j(time)
(note: j =02 46 8)

Data Tong -> wide
Number of obs. 6700 > 1340
Number of variables 4 > 11

j variable (5 values) time -> (dropped)

xi1j variables:
score -> scoreQ score2 ... score8
Trwght -> TrwghtO Trwght2 ... Trwght8

_21_
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. mean scoreQ score2 score4 scoreb score8
Mean estimation Number of obs = 1340
Mean Std. Err. [95% conf. Interval]
score0 20.07015 .1087794 19.85675 20.28355
score?2 19.98955 .1008249 19.79176 20.18734
score4 19.77761 .103212 19.57514 19.98009
scoreb6 19.68731 .099501 19.49212 19.88251
score8 19.64925 .0999291 19.45322 19.84529
. mean score0 score2 score4 score6 score8 [pweight= TrwghtO]
Mean estimation Number of obs = 1340
Mean Std. Err. [95% conf. Interval]
score0 20.24034 .1161282 20.01253 20.46815
score2 20.14868 .1067798 19.9392 20.35815
score4 19.93127 .1105338 19.71443 20.1481
scoreb6 19.83641 .106983 19.62654 20.04628
score8 19.76291 .1073276 19.55236 19.97345

- 7t A AHE-o o] mE population average E@ 29t x}o]

AAFA HALE

. Xtreg

Iteration 1: tolerance =25994149
Iteration 2: tolerance =00334185
Iteration 3: tolerance =00003833
Iteration 4: tolerance 4.385e-07

score time ageg2-ageg4 qualif2-qualif5, pa i(pid)

GEE population-averaged model Number of obs = 6700

Group variable: pid Number of groups = 1340

Link: identity Obs per group: min = 5

Family: Gaussian avg = 5.0

Correlation: exchangeable max = 5

wald chi2@®) = 134.11

Scale parameter: 13.53562 Prob > chi2 0.0000
score Coef. std. Err. z P>|z]| [95% conf. Interval]

time| -.0301842 .0129893 -2.32 0.020 -.0556427 -.0047257

ageg?2 -.9710465 .153471 -6.33 0.000 -1.271844 -.6702488

ageg3 -1.280336 .187441 -6.83 0.000 -1.647714  -.9129585

ageg4 | -1.405799  .2209157 -6.36 0.000 -1.838786 -.9728122

qualif2 -.5635557  .2109795 -2.67 0.008 -.977068 -.1500435

qualif3 -.6752458  .2109527 -3.20 0.001 -1.088706 -.2617861

qualif4| -.5917803 .2219107 -2.67 0.008 -1.026717 -.1568433

qualif5s -1.567805 .2350877 -6.67 0.000 -2.028569 -1.107042

_cons 21.89812  .2630258 83.25 0.000 21.3826 22.41364

_22_
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. Xtreg score time ageg2-ageg4 qualif2-qualif5 [pweight=1rwght], pa i(p

Iteration
Iteration
Iteration
Iteration
Iteration

UG WNPR

: tolerance.27023509
: tolerance.60518949
: tolerance .60008099
: tolerancel=260e-06
: tolerancel<960e-08

GEE population-averaged model Number of obs 6760
Group variable: pid Number of groups = 1340
Link: identity Obs per group: min = 5
Family: Gaussian avg = 5.0
Correlation: exchangeable max = 5
wald chi2® = 104.08
Scale parameter: 13.561 Prob > chi2 = 0.0000
(std. Err. adjusted for clustering ot
Semi-robust
score Coef. Std. Err. z P>|z]| [95% conf. Inter
timg -.0323522 .016217 -1.99 0.046 -.0641369 -.0005675
ageg2 -.9255226 .19552 -4.73 0.000 -1.308735 -.5423105
ageg3  -1.21556 .2248062 -5.41 0.000 -1.656172 -.7749481
ageg4 -1.393913 .2516362 -5.54 0.000 -1.88711 -.9007149
qualif -.5326149 .2450542 -2.17 0.030 -1.012912 -.0523175
qualif3 -.6950972  .2555777 -2.72 0.007 -1.19602 -.1941741
qualif4 -.6125285 .2580184 -2.37 0.018 -1.118235 -.1068217
qualify -1.589552 .2697552 -5.89 0.000 -2.118262 -1.060841
_cong 21.99361 .3090711 71.16 0.000 21.38784 22.59938

_23_
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Longitudinal Data Analysis
30 June to 2 July 2010

Programme

Course Presenters

Ann Bamngion, University of Southamplon
Petar Smith, University of Southamgton
Marced Vielira, Fedaral Univarsity of Juiz de Fora

Day 1 - Wednesday, 30 June

09.30-10.00  Registration and Coffea

10.00-10.15 Welcome and Overview of the Course
10.15-11.15  Session 1: Infroduction to Longitudinal Data
11.15-11.30 Tea/Coffee

11.30-12.45 Session 2. Computing Warkshop One: Introduction to
Stata

12.45-14.00 Lusnch
14.00-14 .45 Session 3: Exploning Repeated Measures Data

14.45-15.45 Session 4; Computing Workshop Two: Exploring
Longitudinal Data

15.45-16.00 Tea'Coffes

16.00-17.00 Session 5. Approaches to Modelling Repeated Measures
Data

17.00-17.30 Optional Computing Time
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Day 2 — Thursday, 1 July

08 .30-10.15
10.15-11.00

11.00-11.15
11.15-12.15

12.15-13.00

13.00-14 15
14.15-15.16
15.13-15.45
15.45-16.00

18.00-17.00

17.00-17.30

Session € Population Average (Marginal) Models

Session 7. Computing Workshop Three: Fitting Population
Average Models

TealCoffes
Sesszion 8;: Random Effects Models

Session 9. Computing Waorkshop Four: Fiting Random
Intercept Models

Lunch

Session 10:. Revision of Logistic Regression Models
=e55i0n 11; Exploring Repeated Binary Measures Data
Tea/Coffae

Session 12: Computing Workshop Five: Fitting Logistic
Regression Models

Optional Computing Time

Day 3 - Friday, 2 July

08.30-11.00

11.00-11.15
11.15-12.30

12.30-13.45
13.45-15.15

15.15-15.30

15.30-16.30

16.30-17.00

Session 13: Logistic Regression Models for Repeated
Measures Data

TealCoffee

Session 14. Computing Workshop Six: Fitting Logistic
Regression Models for Repeated Measures Data

Lumnch

Session 15; Handling Weights and Complex Survey
Designs
Tea/Coffea

Session 16 Computing Workshop Saven: Handling
Waights and Complex Survey Designs

Segsion 17; Review
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Faor forther details or to
register for a course
oiline, visit the CASS
wheie at:

www.sonthampion.
ac.uk/cass
Alternatively, please
coniact:

CASE Admin Asst
SaRL Km 200
Building 58, University
ol Socuthampion,

Sou

SOy ol

Tel: +q4

()23 Bogg 5376

Fax: +44

[o)Ey Bosg 5763
Email:

cass @ ranthampton,
ac.uk

As places are [imdted
and these courses ane
popular it is advisable
b register os early as
possihle.

Coarrsee Feess

Ex0 por &ay for UK
regteterd stodents

£ per day for statf
from UK academic
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fumded rescanchers and
UK registened
charitabl
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Ezon per doy for all
ather participants
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Stata (10) MLwiN aML SPSS
xt GLAMM

Random intercept v v v v
Random v v v v v
coefficient

3+ levels v v v v v
Survey weights X v v X X
Categ. responses v v v v v
Multi-process X v v v X

Statav10 | Sudaan
(xt)
Survey weights v v
Clustering X v
Stratification X 4
Categ. responses v v

STATA v.11 seems to have the capability to adjust the model coefficient standard

errors for clustering.

SPSS v.15 and onwards include some facilities for GEE within the Advanced

Models add-on.
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Goneral Texts L

Diggle. P, J  Heagerty, P, Liang, K-¥. and Zegsr, 5. L. (2002) Analyss of
Lomptucimal Dake Secamd Ediian. Onderd: Codond Liniversily Press.

Feemaurios, G M, Lagrd. N, M, and Ware, J. H [2004) Apphied Longifudina)
Analpsie Hoboan Mew Jersey Wikay.

Hand, O, and Crowder, M [ 1806 Practical LoapToding’ Dale Anaiesia. London
Chapman and Hall

Linclgay, J. K {1999} Mooa's for Repested Weasurnmars Ouford: Ouford Linhsersity
Preas

Rose, D)., ed. (2000) Ressarcinrg Socal dnd Econoetic Chamge he Uses of
Howsahold Pams Sludies London: Roulledge

Singer, J. O and Wiilelt. J. B (2003) Appded Lonaghsudinag! Cata Anedysis: Modebog
Change and Evant Oocurrance. Cheford: Cheford University Press. Chapbar 2 Explorng

Twisk, J W R (2003) Appboed Longileding Dada Analysis for Epidemiciogy: A

Using Stata
Rabe-Hesketh, 5. and Everitl, B. 5. (2007) Handbook of Stafistical Anafysis Using |
STATA [Fourth adiion). Boca Raton, FL Chapman 5 Hall

Rabe-Hesketh, 5. and Skrondal, A, (2008) Multdevel and Longinding' Modefing L.
U'simg Stara College Station, TX: Stata Press.

Handom Efects Models
Brgk, A 5 gnd Roudenbush, 5. W. (1987} Application of hieranchical linear modéals

io EEsassing change. Psyoiaipgical Bofefin 101, 14T-158.
Galdatern, H. (2003) Mutievel Shadistical Modeds. | Thind Egiion) London: fSrmoild

Shrondal, A and Rabe-Heskall, 5. (2008) Generalired Latard Variaiye fookelng.
Adulibove. Longifading and Strocdurad Spuation Wodals Boca Ralon, FL: Chapman &
Hall

Brjdars, T. A B and Bosker, R, J [19599) Mul¥esa! Analyzls London: Sage.
Misaing Cata

Diggle. P. J., Heagerty, P, Liarg, K-, and Zeger, S. L (2002) Analysis of
Lompfuctinal Dofa Sacomd Editian, Odord Ohedord Ursvesity Press

Digpgle, P.J. Farewsll, D. and Handarson, R. [2007). Langtudinal data with dropout

chjeclives, assumplicns and 8 propedal (wilh Discusaion] Appdod’ S3aisics, 55,
JEi—-550.
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Litie, R, J. A and Rubin, D. B. (2002} STadistica’ Anafyrdis With Mssing Dals, Second
Edition Hoboken, N.J John Wiy & Sons

Schafer J L , Geaham J W [2002) Missing data: our viaw of tha stale of the ari,
Poychodogpoeal Methods, T, 147-177

Logistic Regression Modeils
Agresli, &, (2002} Categoncal Dara Analysis. Second Edition. New York: Wiley

Agresti, A (2007} An infrecliction to Categoncal Data Analysis. Second Edition. New
York: Wiey

Hesmer, I W and Lemeshaw, 5. (2000) Appled logistic Regression. Second
Edtren Maw York Wilay

Oither Mon-linear Modals

Barringion, A, Hu, Y, Ramirez-Duccing, K. and Smith, P.\W. F. (2005) Mulfevel
rmodaling of repaaind crdinal measures: an application o albtudes bo diverce.
Soudhampdon, UK, Scelframplon Stalisheal Sciences Research insfifida. 24pp. 5307
Appwcaivons and Pocy Wovking Papers, A0S0

Grouchiey, R and Davies, R B (19599) A companisan of population average and
randocm-effec models for the analyss of longitudinal cour dala with bese-bne
infarmafion  Jourtd' of the Ropal Stahshical Socedy, Senes A 162, 331-347.

Long, J. 5. and Fresses, J. (2006} Regresaion Modals for Categonoal Oependant
Varahias usng Sfala, Second Edtion, College Statiors, Texas: Stata Press

McCullagh, P. {2007} Proporioral odds model In Encyoiopedia of Siosialishics
Sapomnd Ecitian, 'Wiley,

Mulliprocess Models
Liltard, L and Wada, L. (1983} A joint model of mantal childbaarning and mardal

disruption. Demagraphy, 30 853-881

Skrgndal, & and Rabe-Heskath, 5. (3004] Goremazed Lalenl Variable Modweing
Mauliievel Lompducina’ and Stnactural Equation Moodw's Boca Rason, FL: Chapman &
Hal

Survey Sampling and Weighting
Lerdorsan. R and Pahkinen, E_ J. (15096) Practical Methods for Degign and Anafyzais

af Compiex Surveys. Chichester: John Wiley & Sons.
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A few substantive examples

Using BHES

Wigging, R D, Schaofield. P.. Seclar, A, Head, J. and Bartley, M. (2004) Sacial
poddicn and minof peychiatrs morkedty ousr timhe in e British Household Pars|
Survey, Jourmal of Epideminiogy and Commanly Healih, 58, TT0-T8T,

o

[aalny wWilly prodlam of "slngars

Griffthe, P, Brown, J. and Smih, P, (2004) A companson of univariate and
miuitivariabe models for repeated measunes of use of arteralsl cane in URar Pracesh
Jourmal of the Roya! Slalistical Socely, 167, 5SBT-611

Yang, M, Goldstein, M and Heath, A {2000) Multileved models Sor repeated binary
outcomes attdudes and vobe over the electoral cycle. Jownaf of Boyvel Statistical
Socisty, A, 163, 49-62

ANTIE TR OF FETAICET efeE s a0 DOyt §vargoe S
E. I & Bouer, J. (2002] Chocaing manginal or randam-effects models for
fongiludinal bnary responses: application to sef-reported disabilty among
okder persons. BMC Madical Resaarch Mathodalogy, 2. 1525

Hu &l & (1953) Comparnson of Population-Averaged and Sub-Specific Approaches
far Anatyzing Repeaied Binary Oulcomes. Amevican Jowmnal of Epidermiclogy, 147,
b T03
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