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1993) 
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Different Levels, Different 
Questions 

•  Between-subjects question: 
– Are families who experience economic 

hardship more likely than those who do not 
to show unskillful parenting? Irrespective of 
economic hardship, are those families who 
show unskillful parenting more likely than 
those who do not to have children who show 
problem behaviors? 



Different Levels, Different 
Questions 

•  Within-subjects question: 
– On occasions when a family experiences 

economic hardship, are the parents more 
likely to show unskillful parenting than on 
occasions when they do not?. Irrespective 
of their current economic hardship, on 
occasions when families show unskillful 
parenting, are their children more likely to 
show problem behaviors than on occasions 
when they do not? 
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Different Slopes, 
Different Folks 

•  Commonality question: What is the 
effect of economic hardship on child 
problem behavior, e.g., Cohen’s d = .5 SD 
units? 

•  Heterogeneity question: How much do 
families (Level-2 units) differ in the extent 
to which economic hardship affects child 
problem behavior, e.g., is it d = 1.0 for half 
the sample and d=0.0 for the other half? 
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Mediating Processes 

Economic 
Hardship 

Skillful 
Parenting 

Child 
Problem 
Behavior 
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Mediating Processes 

•  Commonality question: How much does (un-) 
skillful parenting mediate the economic hardship 
 child problem behavior relationship, e.g. 
50%? 

•  Heterogeneity question: How much do families 
vary in the extent to which (un-)skillful parenting 
mediates the relationship, e.g., is there complete 
mediation for half the sample, and no mediation 
for the other half? 



Diary Designs 

•  Especially fixed-interval designs (daily, 
weekly, monthly) 

•  Where the X and Y vary over the intervals 
•  Can distinguish 

– Between vs. Within subjects relationships 
– Commonality vs. heterogeneity of 

relationships 



Example Diary Study 

•  66 Couples 
•  28 consecutive days (4 weeks) 
•  Female partners’ data only (for today’s 

presentation) 
•  Daily measures of 

– Relationship conflict 
– Emotional intimacy 

•  Research Question: To what do daily 
conflict affect intimacy and does this differ 
depending on the quality of the 
relationship 



First things first: Time course of DV: 
Daily emotional intimacy 

Low Relationship Quality 
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SAS Commands 

proc sgpanel data =I owrq f\OAUTQEGE ~ 
panel by id/col urrns=6 rows=S novarna rre; 
series x = ti rre y = y / LI f\EATTRS = (pattern - 1 col or =black); 



First things first: Time course of DV 
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2 3 5 6 10 

0 

8-

~ ~ 
31 

51 53 54 55 57 59 

~=~~~~~~ 
4 
0 

61 63 64 66 

0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 

Time 



Time course of IV: 
Daily relationship conflicts 

Low Relationship Quality 
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Time course of IV: 
Daily relationship conflicts 
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Nonindependencies in Diary Data: 
I. Person-Level Nonindependence 

•  In your overall dataset there are lots of mini-
datasets, each from a different person 

•  So person is a source of nonindependence 

•  Need to allow for: 
– Different intercepts for each person 
– Different slopes for each person 



II. Temporal Nonindependence 

•  Each person is moving forward in time 
•  We need to start by examining the 

temporal process and model it correctly 
–  Include elapsed time as a predictor 
– Weekday vs. weekend 
– Allow for residual nonindependence, e.g., 

allow adjacent residuals to correlate. 



Obs. ID Day Conf Intimacy RQ MConf day7c MConfc 
1 1 0 0 4.78 1 0.30356 -1.92857 0.08669 

2 1 1 0 2.07 1 0.30356 -1.78571 0.08669 

3 1 2 1 3.80 1 0.30356 -1.64286 0.08669 

4 1 3 0 3.69 1 0.30356 -1.50000 0.08669 

5 1 4 0 4.65 1 0.30356 -1.35714 0.08669 

6 1 5 1 3.61 1 0.30356 -1.21429 0.08669 

7 1 6 1 3.78 1 0.30356 -1.07143 0.08669 

8 1 7 0 3.68 1 0.30356 -0.92857 0.08669 

9 1 8 0 6.47 1 0.30356 -0.78571 0.08669 

10 1 9 0 6.19 1 0.30356 -0.64286 0.08669 

Etc. . . . . . . . . 

Etc. . . . . . . . . 

Data Matrix 



SAS Commands 

pr oc rri xed covt est dat a=i nt. conf I i ct F3 rret hod=r eni cl ; 
cl ass i d ti rre; 
rrodel y=eonfl i ct rq confl i ct*rq rreanconfc weekcJS ol uti on cl outp yp 
out pm=ypm ddf =59, 63, 59, 63, 63; 
random i nt conf I i ct / subj ect =i d type=un s g gear r ; 
repeated ti rre/subj ect =i d t ype=ar ( 1); 



Results: Intimacy as a function of 
daily conflict 

Low Relationship Quality 
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Results: Intimacy and daily conflict 
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Spaghetti Plots 
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Obs. ID Day Conf Intimacy RQ MConf day7c MConfc 

1 1 0 0 4.78 1 0.30356 -1.92857 0.08669 

2 1 1 0 2.07 1 0.30356 -1.78571 0.08669 

3 1 2 1 3.80 1 0.30356 -1.64286 0.08669 

4 1 3 0 3.69 1 0.30356 -1.50000 0.08669 

5 1 4 0 4.65 1 0.30356 -1.35714 0.08669 

6 1 5 1 3.61 1 0.30356 -1.21429 0.08669 

7 1 6 1 3.78 1 0.30356 -1.07143 0.08669 

8 1 7 0 3.68 1 0.30356 -0.92857 0.08669 

9 1 8 0 6.47 1 0.30356 -0.78571 0.08669 

10 1 9 0 6.19 1 0.30356 -0.64286 0.08669 

Etc. . . . . . . . . 

Etc. . . . . . . . . 

Separating Levels of Analysis 



SAS Commands: Separating 
Levels 

pr oc rri xed covt est dat a=i nt. conf I i ct F3 rret hod=r eni cl ; 
-■■-1l"!l't■ii■l!~- i d t i rre; 

rrodel y=eonf I i ct r q conf I i ct* r rreanconf c eekcJS ol ut i on cl out p yp 
ypm ddf =59, 63, 59, 63, , 

random i nt conf I i ct / subj ect =i d type=un s g gear r ; 
repeated ti rre/subj ect =i d t ype=ar ( 1); 



SAS Commands: Managing Time 

pr oc rri xed covt est dat a=i nt. conf I i ct F3 rret hod=r eni cl ; 
....+!Iii~ .......... · d t i rre ; 

=eonf I i ct r q conf I i ct* r q rreanconf weekc ol ut i on cl out p yp 
pm ddf =59, 63, 59, 63, 63; 

~~~~~~ fl i ct/sub· - n s corr · 
repeated ti rre subj ect =i d t ype=ar ( 1); 



Example of APA-Style Write-Up of Conflict Data 

Sample Wri ::e---up tor Co:llflict Da.tase. 

In swn,. tbe key b)poth.eis to be tested is wbetoa- re.l:uio:1$inip qudity is a modemor of 

tbe impact of d:lily co:llflicts 011 intimacy. 

Method 

Sample 

Tbe srunple comis::ed o f sixty-six woma iD a cohabiting: Ultimate relatloos.hip. Fi.f<}' eigb.: 

of these were iD al!l oppo.;i:e-sex refatiou;bip :md eigb.: were iD a same-se.x refatiou;bip. The 

wom~ had a ?Uell!l age of26.2 yem (SD = 3.1). Tbe racial brWdo'\\1:1 in order ofsiu w:u 

White (n = 38, 64%), Asian (111 = 12, 16%). Hispal!lic (n = 8, 12%), :md Bhck (n = 8, s,•). 
Mca.surcs 

OaUy confUC't. Conflict wa.s measured ucb day by the follwing diary question: ""Did 

you expe-.'lei!lC.e my ::ensiou or disagreemea: '\\ith yot11 pa.YQJ.er ::ocby." A "No" :uuwer wa.s coded 

0 al!ld a "Ye;-" :uuwer ·w·as coded 1. 

OaU~• intimaC'y. The 6- iteru. Reis and Sh3\"e.r In!i?ll.'lcy Scale wa; used (Reis & Sb:tnr, 

2000). Raw scores were re.seated ::o a 0-10 inte-."l'\·:t.l, suc.b that Ow-as the lowest pos.;ible score al!ld 

10 was me highest possible sc,ore. Su:n:tmru')' stlristics for intimacy over participan:is al!ld rim~ 

were: M = 4.8, SD = 2.3, range = 0 - 10. 

Rdationsb ip quality. Pmicipw ts completed th~ single ite.m tne:tSW'e of bow globally 

sab$fied th~y :"e.h about their rE-brioosbip. Th~ ques.tio:n w-as "O\ser:all, bow sab$fied are you l\itb 

your relatiou;hip v.ith (intimate paml~r)". Tbe respous:e oprious wee (v.ito ns in pamithees): 

5= best I could e-nr imagine a rebrioos.bip be-ing (11 = 10), 4 = e-..xinm~ly satisfied (n = 1S), 3 

moderately satisfied (n = 12), :2 = a bit dinab$fied (11 = 19), 1 = n1y dissatisfied (n = 7). A 

dichotomous (0, 1) \"e.rsio:n used in the 3.113}yse; was created by combining code 3, 4 al!ld 5 into a 

bigb re.brioosbip qu:tli<}' group (n = 40, 61%) al!ld codes. 2 al!ld 1 il110 a low-re.la!lo:1$bip qudi;y 

group (n = 26, 39%). 



Example of APA-Style Write-Up of Conflict Data 
Panicipan,$ were recruited using flye:1"$ oo 3 university campus. Tbey re$po:ll~d to the 

flyers by email or by pbo:ne. Th~• completed an o:n-line background quesrio:llll.aire :md ollline 

oigh; ly diaries for 28 cous:ecuti,-e days. 

lksults 

Pre-liminary analyses 

Tbe rul3.lysl$ datase,; comis.ted of 66 ( couple.$) :,;; 28 (days) = 1,848 obserntio:ns. 

Impectiou of $Catm ploa persoo by pe.1"$0U iodicated Wt four of tbe couple.$ did not report ru:iy 

rehtio:ll$bip conflict. oo 3ny oftbe 28 diary days. These pe!$0US, therefore could oot co:!luibute 

to the estimation of l\itbiD-persoo re'lctivit}' ito conflicts oor to rebrioos.bip qua.lit}' difference$ in 

this T.\ithin--pen.o:n rebrioo.. The scatte!plou did not re,-eal :my outliers in tbe datl$et. Otber th3n 

weekday-weekend differei!lC.e.; (more io[inucy on weekad;), .here were no appareot time a-eods 

io the da:a. Funber, because including temporal effects did oot alter .be $Ub.s.wiriw results, we 

omit these from tb.e -s.tari.s.tic:tl model reported oext Repom of couflicr ,·aried boib bem·eeo• 

pet$O:ll$ and v.itb.in-penoos.; because we l\i$!led to e..timate l\ithiu-persou relatiousllip; we 

couo:olled for be:rv.·een•pe.1"$0:ll me10 co:llflkt in .be ru:ialyses to be reported (Raudenbu$b & Bryk, 

2002). Fimlly, although there were too fe.w S3me-sex couple.. :zo 1=.'1:.3.lllloe tbem separately, when 

the ~alyses reponed befow were rerun v.ith wom&i in opposit~ se.o: ooly, tbe results were 

subs:;ru:itinly uuch3.Dged 

Maio analyses 

We aoalyzed our data using a multile , -el model that specified a within-subject process of 

reacthity to d:tily coufHm th31 we predicted would be sO"Onger for those in low-qw.Hty as 

oppo,sed to bigb.-qu.tli;y rela!io:!l$bips. The re:sulu ue pre$eoted io Figa.s-e$ 10.3 and 10.4 ru:id 

Table 10.2. Figure 10.3 sh.OW$ fined reg!'e$$lOO line.$ for e1c.b indhid:u:tl in .be low- 3l!ld bigb-RQ 

groups toge.her \\ith dllc.k fitted lines for the: anrage person in e'lch group. Vi.s.u:tl ins.pectiou of 

the dlick liue.; suggests Wt our predictioo wa.; bome our. Tbe slope for the low rebrioos.bip 

quality group is steeper tb.ao it is for the high qua.lit}' group. 

For 3 -s.tari.s.tic:tl test of the bypotbesi; we rum to the upper p:mel of Table 10.2, labeled 

fixed effects. First, oo:e .bat rim~ in weeks 3!00 me.ui co:llflic.: 3re illcluded in tbe amlyses as 

couo:ol va."l.3.ble-.;; this me:ms that any central re..ulu C3l!l:!lot be utif:.w:s of temporal cba.uges or 



Example of APA-Style Write-Up of Conflict Data 
berweaJ subject diffaences in average number of conflicts. O\ 'U the di:t."}' recording period. 

Regarding the centr3.l 3113lyse$, because both conflict :wd rehrionship quality wecre dummy­

coded (0, lh (a) me in:ercept estimated the lenl of daily intimacy for no-conflict days for 

wom~ in low-quality refatio:llSb.ips, (b) dle coeffid~ :; for conflict e--.Y.l?ll.'lted the difference in 

intimacy be:rween l!M>-conflic< and conflict day; for worutn in low-qua.lit}' rehtioos.hips, (c) tbe 

coefficie.ot for re.la!io:llSbip qu.tlity 6tiroated the ini:it?u-cy difference be.rn·een wome.o in low w d 

high-quality re.brioos.hips on no-conflict day;, :md (d) the coefficient for the co:llflic1 by 

re.latio:llSbip qu.ility inm action estimated me difference in the couflic1 coefficient be.tween 

wom~ in low- and high-quality reh rioos.hips. 

On oo-co:!lftict days, the.re were oo group diffecre-:llC.6 in illri?U3Cy: On average, wome.o ill 

low- :md higb-qUJlity refatiomllip; reponed intimacy levels o: approximately 5 wri,s, •~t is, :;,t 

tbe middle of.be 0-IO scrue. On cooitict days, wom~ io low-quality refa!io:llSbips. we.re, oo 

a, serage, 2.0 units lower in inrimaC}' than they were on mo-couflic1 day; (95' * Cl : -2.8, -1.3; all 

subsequent Cls are 95%). Women in hi_gb-qUJlity refati.onships showed a cooitict difference of 

bilithat 31l!.OWU: -2.03 + 1.04 = -1.0 units (C/: -1.6, -0.3). 

As Figure 10.3 shows, the.re ·was subst:mtial be.rween-pecrs.oo variability iD slopes 3lld 

inm cepts in tbe boili the low and bigb RQ groups. Tbe lowerpwel of Table 10.2 preseots 

owuerical estim.lte$ wd stari;tical tests of this ,·m:tbili.t}' . Thes.e are reponed a.; ,'Ul:lllCes :md 

CO\':t.'UDC.6. Both tbe inm cept :md the couflic.: coefficients sbow s.ubstaorill and sta!lirically 

sipill'ic:mt variability. E.-..pres.s.ed as a s taod.ad de\'Urion, tbe nriatio:n for toe co:llflict ; lopes is 

,/2.78 = 1.7 units, which,. a;;umiug a normal dismbutio:n in the popub!io:n, iruplie$ that 95% of 

tbe popubtioo are '\\i th :I: 3.3 units of toe t)1pic:;.l ,·ruue tor ,oe.ir group. 

To be., a coropreb~d the siu of um bete.rogeo.eity for the co:llflic. re-Jctivit}' slopes, i; is 

w.eful to u lcubte bow ru.ucb onrlap it irupli6 be.rwee:o distributions of.be low- :md bigh-RQ 

groups (Cohen, 19S8). With mew co:llflict re-Jctivitie o: -2.0 and • LO units, respecrinly, aod a 

commoo staodard de,:Ution of ../2.7S = 1.7 Ullin, me.re iis a 62% onrbp be:iween the dis.ributio:ns 

of dle rn.-o groups. At tbe swie time, tbere is appreciable be.tween group s.epar:uio:n: Tbe part em; 

of muns :md s.:mdard ~ vfatiou; imply tha1 73'* of p:uticipwu in the femal6 iD the high-



Example of APA-Style Write-Up of Conflict Data 
T"ble 10.2 

£s1imates for multile1,--el model of intimacy as a fa11ction of daily conjlict and relation.\'hip quality 

(N=66 persons. 18 days). 

95%C/ 

Fil:ed effects(io.!'l:E'pl -slopes) E..'tW.ll!t (SI!) , 
~ i.o..r UJ!:<r 

Cl:t.!'l:epl 4.!>< (0.21) 21.95 <.001 452 5.35 

We<k Q &J;) -0.03 (0.0<) -0.72 O.<S -0.10 o.os 
Ca!fil:-1 -103 (0.37) -5.4] <.001 -2.n -1.28 

RelMiorubip Q:,aliz)' 0.37 (O.JS) 1.32 0.192 -0.19 0.92 

C.nfilo byRQ 1.0< (050) 2.C9 0.0<I 0.04 103 

Col!filctM?m 1.6' (0.93) 1.n 0.0$2 -012 3.49 

9So/~cl' 

Random Effern ((c~)\-;mal!Ces) E..'tW.ll!t (SI!) ' ~ i.o..r UJ!:<r 
Level ~ ber.\ffl!.-p,u-.on 

!l!f.mey1 o.n (0.16) 4.66 <.001 053 113 

C.ol!ioo 2.iS (0.6$) 4.0S <.001 U I ,.so 
!l!f.mey1 & Ca!filct -0.12 (O.'.b) -0.'9 0.626 -0.60 o.~ 

l.el:el 1: \\ithin--:person - 3.5S (0.12) 29.34 <.001 3.35 3.S3 

.:\moc<WJMion -0.0<7 (0.021) -I.SJ 0.062 -0."'6 0.002 

Nooe: "The degrees of freedom were se1 at~3=63 for test. on mt io.!'l:epl Uldr--..lMioruhipqiWi;y. BKa·iM lb.re 

were four ~ 'i\bo had oo ,--ariatioo m dilly conilkt. d:e d::~ s o: ~ v.a-e set a1 66--~9 for 
cooffict al:dconfilc1 by rq. ' Allp ,•a:ile$ at?~~ iD the case of w:ri?ru s. v.1!ertocH 1~edp-1,--al~ an 

used (oec-au;e ,~es.u-e coll.Snai!:ed.co be 001:cegal!vt). '-ltelar£orulupQital:;yis co&:10 :or r.hosefn W -

~ relmi<ll>bjpsand I for those iD ~ -,Yrelmomh.."ps. 'Cu!f.dencc itt.n•.U :or ,,anaxes v.cre 

coa;n,tt=ilming the Sanaitm'aite method {see Mil~eaetal 2006). 



Example of APA-Style Write-Up of Conflict Data 

Figure 10 .3. Spaghetti p lots of a·n rage (bold) a.ud :inditi d:u:d fitted line$ repre$a !l!lg the effect o: 
con flict oo d aily ilu:inucy for fem3Jes pumm high (rigb.: p :mel) :md low (le.f. pmel) iD global 
re.l:i!io:llSbip quality. 

.. " .. .. ·• .. .. w " -
Figure 10 .4 Plots o: raw data and fitted liDes repre.s eu ting effect of co nflict o:n dsily ilu:inucy for 
fit ·e. se.!ected low (upper pa.nel) and higb (lower p:mel) glob:tl reb tio-nsllip women. The 95% 
coufide.oce inte.n-als for e-Jch $)e;pe a.re al$O shown. 

i:l~ I~~~---- .. J1 :.-_:~--__ :··lr:---~1 
.............................................................. -



– Distinguish within-person processes from 
between-person differences 

– To allow for, and examine predictors of, 
heterogeneity in within-person processes 
•  You don’t need to know ahead of time what the 

sources of the heterogeneity is. 

– Allowing for these differences solves the 
nonindependence problem 

– Temporal nonindependence is also important 
and must be accounted for in the analyses 

Summary:  
Diary data on individuals allow you to 



Tomorrow: Everything Gets Harder 
(But Also More Interesting) 

•  We have three sources of 
nonindependence: 
– Dyad 
– Person within dyad 
– Time within person within dyad 

•  We have between dyad and within-dyad 
heterogeneity 

•  We have correlated heterogeneity: e.g., if 
a female partner is reactive to daily 
stressors, does that mean that her male 
partner will tend to be similar to her? 



That’s all for now 


