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CHAPTERR 5 

Towardss a typology of couples' time-use 
sequences::  an analysis of couples9 time-use using 
Optimall  Matching Analysis 

5.11 Introductio n 

Thiss chapter presents an empirical typology of the way couples time their household work, 
markett work, and leisure using time-diary data for couples in both the Netherlands and the 
Unitedd Kingdom. The method employed to construct this empirical typology is Optimal Mat-
chingg Analysis (OMA)1, a technique only recently imported into the social sciences from 
molecularr biology and computer science. OMA is a heuristic, data-exploratory technique that 
makess it possible to classify data expressed as sequential lists of events - such as DNA 
moleculess or sentences, but also work histories or daily activity patterns - into different 
clusters.. The analysis consists of two steps: a sequence alignment phase that produces 
informationn about similarities and dissimilarities between pairs of sequences, and a clustering 
phasee that generates an empirical grouping of the data into clusters. Because OMA does not 
necessitatee the formulation of a priori  criteria in order to group observations, it has been 
shownn to be useful in exploratory phases of research on sequence issues. The question central 
too the research reported upon in this chapter is whether OMA can also be successfully applied 
inn exploratory research on timing aspects of couples' time-use. 

5.22 Background to the study2 

Althoughh in recent decades timing aspects of the intra-household division of labor appear to 
havee grown in importance, there is hardly any empirical work on this subject. Changes in the 
demandss of bom employers and employees have led to changes in the organization of work 
scheduless and to changes in working time patterns. If a workforce made up of typical male 
employeess with a nine-to-five workday and a partner who took care of dependants and 

11 Alternatively , 'optimal string matching', 'sequence alignment', 'optimal alignment' or  'sequence analysis' 
iss sometimes used to denote the same type of analysis. 
22 See also chapter  4 of this thesis. 
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houseworkk has in fact ever existed, surely the size of this typical workforce has substantially 
decreased.. In the European Union and elsewhere, at the end of the nineties and the beginning 
off  the new century, 'the standard or typical labour market participant - a man in a full-time 
permanentt job - is now out-numbered by other categories of labour market participants' 
(Europeann Commission 1997: ii). This change in the composition of the workforce has had 
obviouss effects on the interaction between family members and on social interaction in 
general.. It has led to a substantial increase in the public and political awareness of timing 
problemss of households, such as those associated with the synchronization of work and 
leisuree schedules, as well as those linked with the opening hours of, for example shops, 
publicc services, child care centers and schools. It has not, though, led to a substantial increase 
inn empirical research on these issues. 

AA short review of the empirical work that has focused on aspects of timing within a 
divisionn of labor context points to what seems to be a major reason for the lack of 
advancementt in the field: the absence of obvious ways to quantitatively analyze timing issues 
withoutt throwing away a considerable amount of information3. There have been a number of 
studiess which show how one can successfully study some aspects of timing in the context of 
thee intra-household division of labor. Klas Rydenstam (1997) for example conducted a 
hazardd type of analysis to study the risk of a leisure activity being replaced by another 
activity,, notably household work or market work. Oriel Sullivan (1996, 1997) applied some 
multivariatee analysis of variance to analyze the jointness of time and the fragmentation of 
time,, while Harriet Presser (1987) and Daniel Hamermesh (1996) used a logit specification to 
analyzee the determinants of the timing of joint labor supply. Most recently, Hamermesh 
(2000)) has run Poisson regressions to estimate the effect of first births on spouses' work 
scheduless and Chapter 4 of this thesis analyzes the determinants of the timing of joint leisure 
andd labor using a tobit specification4. 

Nonee of these studies, however, analyzes timing aspects in a more all-embracing way 
andd simultaneously considers aspects of order, duration and fragmentation. Instead, all apply 
somee type of conventional statistical technique which necessitates a standard representation 
off  timing aspects as input into the analysis (e.g. frequencies, indicators etc.). They lack 
adequatee measures to summarize sequence information and, even if they are in fact based on 

33 There are also a number of studies which use qualitative research methods to come to grips with the 

complexityy of the timing dimension of the intra-household division of labor, such as Davies (1990), 

Hochschildd & Machung (1989) and Droogleever-Fortuijn (1993). Except for the most intimate parts of daily 

life,, it is hard to imagine that these studies missed many details of the order, transitions and context of the 

activitiess that went on in the homes of the couples studied. A drawback of this type of research, however, is 

thatt much of the information they provide concerns a small, selective group of households only. In order to 

generalizee the findings of this qualitative research, more quantitative research on timing issues is needed. 

Thee problems discussed in the main text deal with these quantitative types of research. 
44 See also Bittman & Wajcman (1999), who focus on the duration and fragmentation of leisure time and its 

overlapss with other activities comparing summary statistics for different groups of households, and 

Huysmanss (forthcoming), who uses a multilevel analysis to analyze whether individual media use correlates 

withh activities of others in the household. 



Towardss a typology of couples' time-use 131 1 

dataa of a very rich nature (such as tune-diary data), they are forced to ignore some of the 
detailss of the order, duration and fragmentation of the activities (cf. Gershuny & Sullivan 
1998).. Almost thirty years after Philip Stone's (1972a: 107)5 plea to 'not avoid sequence 
issues,, but to develop more sophisticated ways of handling time', the state of the art is still 
suchh that, as Anders Klevmarken notes in a recent review on microeconomic analyses of 
time-usee data, information about 'the timing and spacing of activities (...) has hardly been 
usedd at all' (Klevmarken 1999). 

Thiss chapter aims to add a building block to the study of sequence issues and focuses 
onn ways to identify, succinctly describe and understand these sequence aspects of the intra-
householdd division of labor. As such, the research presented here is related to one of the very 
feww studies on me intra-household division of labor which actually did zoom in on sequence 
issues,, i.e. an early study by Richard & Sarah Berk on 'Labor and leisure at home; content 
andd organization of the household day' (1979). In this study, Berk & Berk used means of 
activityy starting and ending times to identify 'production genealogies' - sets of related steps 
forr particular production processes - in housewives' and their partners' daily time-use. They 
didd not manage to solve all the problems associated with the enormous richness of the data 
andd complained at the end of their book that, due to the overwhelming amount of data, they 
'foundd the analysis extremely taxing' (Idem: 224). Nevertheless, they were the first to 
explicitlyy focus on the 'sequential content of everyday household life' (Idem: 10)6, and their 
workk is a precursor of the work presented here. 

Inn addition, the research can be traced back to Peter van der Heijden (1987), who 
discussess the problems involved with graphical representations of aggregate sequence 
statisticss and the scope to analyze sequence data provided by correspondence analysis. 
Specifically,, he focuses, among other things, on the possibility of applying correspondence 
analysiss to the analysis of time-budget data of couples and analyzes issues such as 'when is a 
combinationn of activities typically engaged in?' and 'how do couples differ with respect to 
theirr time-use sequence from the average time-use sequence?'. Most of all, however, the 
researchh presented here is related to a recent study by Clarke Wilson (1998), which contains, 
ass far as I know, the first application of OMA - or, as Wilson labels it, sequence alignment 
analysiss - to time-use data. It is one of a small but increasing number of recent studies with 
sociologicall  applications of optimal matching analyses7. Wilson's study does not focus on 
couples'' time-use, but discusses the basic concepts of optimal matching in terms of problems 

55 Stone's article is part of the famous Szalai time-use study, 'The use of time: daily activities of urban and 
suburbann population in twelve countries' (1972). Stone devotes some three pages to sequence issues, 
mentioningg their  importance while at the same time warning the reader  that only a few sequence results 
appearr  in Szalai's over  800-page study. 
**  See also L. Nelson (1980), who focuses on charting the flow of activities as actually carried out in 
sequencess of 19 Costa Rican homemakers. 
77 Other  sociological studies analyze, for  example, musicians' careers (Abbott & Hrycak 1990), class careers 
(Halpinn &  Chan 1998) or, more generally, work histories (Erzberger  &  Prein 1997). See for  an extensive 
overvieww of social science applications Abbott (1995). 
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off  time-use research and illustrates the method by examining a small number (7 and 18) of 
diaryy days from a time-use survey. Wilson argues that it appears to be 'a powerful technique 
forr analysing the full richness of diary data, not discarding the details of episode ordering, 
duration,, and transitions'. 

Thee research presented in this chapter takes Wilson's work as its starting point, and 
focusess on the question of whether OMA can be successfully applied in exploratory research 
onn timing aspects of couples' time-use. It differs from it not only because of its focus on 
intra-householdd time allocation issues, but also because it emphasizes both the sequence 
alignmentt and clustering phase of the analysis, and moves beyond a study of similarities and 
dissimilaritiess in sequences to the study of sequence classifications. In addition, it extends 
thiss previous work because it applies OMA to two comparatively large data sets - one with 
sequencee data for Dutch couples and one with sequence data for UK couples. 

Thee remainder of this chapter is organized as follows. Section 5.3 contains information 
onn the selection of cases and construction of the data and gives some sample statistics on 
sequencee aspects of couples' allocation of time. Section 5.4 discusses the principles of 
Optimall  Matching Analysis and presents some preliminary results. Section 5.5 gives the 
resultss of OMA, i.e. the empirical typology of sequences of couples' time-use. This section 
alsoo contains some additional methodological remarks which relate to the representation of 
clusterss identified by OMA. The chapter ends with section 5.6, which contains conclusions 
andd a discussion of the findings. 

5.33 Data and sample characteristics 

Thee data used to perform the optimal matching analysis are couple time-diary data for both 
thee Netherlands and the United Kingdom. This section contains a short description of the data 
setss used (section 5.3.1), a description of the selection of cases used in the analysis and the 
constructionn of the sequences (section 5.3.2), and some sample statistics of the time-use 
sequencess (section 5.3.3). 

5.3.11 Description of data sets 

Thee Dutch data are derived from the Time Budget Survey 1988, collected by Statistics 
Netherlands.. The population consisted of the resident, non-institutionalized population aged 
122 years and over. All members of the households included in the sample aged 12 or over 
weree asked to keep a diary for two consecutive days. The data collected cover the entire year, 
fromm January to December 1988. Respondents were asked to register per fifteen-minute 
periodd what activity uiey engaged in. For this purpose, they were given a pre-coded list of 
1066 activities which they were asked to consult when fillin g out their diaries. When they 
performedd two activities at the same time, they were asked to write down the productive 
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activityy (i.e. if they happened to eat while working, eating is not recorded)8. Every day started 

att 6 a.m. and lasted til l 6 a.m. the next morning. For the whole year 1988, the rate of response 

wass 53 percent (see for further details CBS, 1991). 

Thee UK data are derived from the Time Budget extension - collected by Jonathan 

Gershuny,, then at the University of Bath - to the 1987 UK ESRC Social Change and 

Economicc Lif e Initiative (SCELI) household survey (see for detailed information Gallie, 

1994).. The population targeted in the main SCELI-survey was the non-institutionalized 

populationn aged 20-60 (in 1986) from six local labor markets in the United Kingdom9. The 

dataa available through this survey were extended through a linked time budget survey. The 

diariess were designed to cover a full week starting from the day following the household 

interview,, held between the 2nd of March and the 13th of July. They required natural-

languagee descriptions of the diarist's sequences of activities for the whole week to be kept on 

aa fifteen-minute grid. These descriptions were subsequently allocated to a coding frame of 

almostt two hundred activities. Every day started at 4 a.m. and lasted til l 4 a.m. the next day. 

Iff  respondents were married or cohabiting, their partners were also asked to complete a diary. 

444 percent of those eligible completed usable diaries for the whole week10. 

5.3.22 Selection of cases and construction of sequences 

Too increase comparability of the two files, the sub-samples used in this chapter comprise only 

opposite-sexx married or cohabiting respondents aged 20-61 and their partner if both 

completedd a diary. Only those with no missing values in their time-use diary who listed at 

leastt four different activities per day and who completed a personal interview are included. In 

addition,, because of oversampling of the unemployed in the UK sample but not in the Dutch 

sample,, those unemployed or those with an unemployed spouse are deleted from the sample. 

AA final selection is that of diaries which concern one particular day of the week only. Because 

off  differences in data collection, it is impossible to compare data which cover the whole 

week.. Therefore, the samples on which the analyses in this chapter are based consist of 

couplee diaries covering one day only, i.e. a Thursday from 6 a.m. in the morning to 6 a.m. the 

followingg morning'1. The resulting sample sizes are 391 couple diaries for the Netherlands, 

andd 341 for the UK. 

**  That is, for every 15-minute period, respondents were asked to indicate what their primary activity was, i.e. 
whichh activity took up most of their time within the 15-minute period. If two activities were engaged in 
simultaneouslyy for the whole period, respondents were asked to write down the more productive activity. 
99 The areas focused on are Aberdeen, Coventry, Kirkcaldy, Northhampton, Rochdale and Swindon. In the 
remainderr of this chapter, I use the shorthand 'UK' to denote the areas included in the sample. 
100 This low rate of response (especially given the fact that the respondents had participated in the interview 
precedingg the self-completion part) raised the issue of the extent of the non-response biases. Research carried 

outt to analyze this possible problem indicated very littl e difference between the responses of those who did 
andd those who did not complete their diaries (Gershuny 1990, cf. Sullivan 1997). 

""  Initially, I opted for an analysis of both a 'regular workday', in this case Thursday, as well as a weekend 
day,, Saturday. I also performed an optimal matching analysis on this second day. This analysis resulted in 3 

umbrellaa clusters and 18 clusters for the Netherlands, and 4 umbrella clusters and 18 clusters for the United 
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Thee sequences used as input in the OMA are constructed on the basis of these three hundred-

oddd couple diaries. The conversion of the raw time-diary data to the sequences consisted of 

twoo steps. First, in order to make the level of detail in the classification of time-use activities 

manageablee and comparable between the two samples, I recoded the information on time 

allocatedd to primary activities in the diaries in such a way that three broadly defined activities 

resulted:: household work activities (H), market work activities (M), and leisure activities 

(L)12.. Thus, in short, I excluded information at a more disaggregated activity level, as well as 

informationn on for example density (number of activities engaged in at a particular time), 

locationn (e.g. at home, at work, on the road), type of remuneration (e.g. none, monetary, in 

kind)) and social context of activities (e.g. whether activities were engaged in together with 

partner,, with children, friends, alone)13. 

Second,, in order to focus explicitly on the timing of activities at couple level, I coded 

alll  three activities interactively and subdivided an activity of one partner by what the other 

partnerr is doing at the same time. Thus, market work is subdivided into 1. market work while 

partnerr allocates time to household work, 2. market work while partner simultaneously 

allocatess time to market work, and 3. market work while partner engages in leisure activities. 

Thiss expands the activity classification to nine states, which can be represented as: HH, HM, 

HL,, MH, MM, ML, LH, LM, LL, where H stands for household work, M for market work, 

andd L for leisure, and where the first letter refers to the time-use of women, whereas the 

secondd letter refers to the time-use of men. What results are couple diaries represented as 

sequencess S of states of events, ordered along a time axis of length 96, i.e. 96 periods of 

fifteenn minutes from 6 a.m. Thursday to 6 a.m. the following morning: 

Sii  = y,i ,y2i,..., y w 

withh y e {HH, HM, HL, MH, MM, ML, LH, LM, LL} , and i= 1,...,N, where N is equal to 

thee sample size. 

Kingdomm (on these terms, see section 5.4.3). I decided against presenting the full results of this analysis in 
thiss chapter to prevent an information overload. 
122 The category household work covers food preparation, housework, odd jobs about the house (including 
do-it-yourselff  activities), gardening, shopping, child care, plus some domestic travel associated with the 
activities.. The category market work activities includes paid work, educational and job-search activities as 
welll  as travel associated with these activities. The category leisure includes both personal care activities such 
ass sleep and eating at home, as well as voluntary and community work and socializing. Again travel time 
associatedd with these activities is included. 
133 This latter type of information on density, location and social context is unavailable for the Netherlands 
(density,, social context) or for the UK (type of remuneration) or is only to a limited extent comparable 
betweenn the two data sets (location). However, note that - in principle - these aspects can be incorporated 
intoo an OMA analysis (see Wilson 1998; also Harvey 1999: 41), even though such analyses may turn out to 
bee (too) demanding. 



Towardss a typology of couples1 time-use 135 5 

53.33 Sample characteristics of couples' time-use sequences 

Tablee 5.1 presents, in a format similar to one used by Van der Heijden (1987 & Chapter 4 of 

thiss thesis), some summary statistics of the two samples. The row totals contain information 

onn the average amount of time allocated to household work, market work and leisure on a 

Thursdayy by women. The column totals contain similar information for men. The remaining 

cellss contain information on the percentage of time allocated to a particular type of activity 

controlledd for the other partner's time-use. 

Tablee 5.1: Couples' allocation of time to household work, market work , and leisure, per 
country y 

InIn percentages (standard deviations in brackets) and hours: minutes; Thursdays only 
Thee Netherlands (N=391) 

Men Men 
Householdd work Market work Leisure e Roww total 

Women Women In% % Timee In % Time In % Time In % Time 

Householdd work 

Markett work 

Leisure e 

Columnn total 

5.0 0 
(6.4) ) 
1.2 2 

(3.9) ) 
2.9 9 

(4.2) ) 
9.1 1 

(9.9) ) 

1:12 2 

0:17 7 

0:42 2 

2:11 1 

13.1 1 
(12.0) ) 

7.3 3 
(13.2) ) 
11.4 4 

(10.9) ) 
31.8 8 

(18.0) ) 

3:09 9 

1:45 5 

2:44 4 

7:38 8 

6.3 3 
(5.5) ) 
2.3 3 

(5.8) ) 
50.6 6 

(11.0) ) 
59.2 2 

(13.1) ) 

1:31 1 

0:33 3 

12:09 9 

14:12 2 

24.3 3 
(12.8) ) 
10.8 8 

(16.3) ) 
64.9 9 

(12.0) ) 
100 0 

5:50 0 

2:36 6 

15:35 5 

24:00 0 

Thee United Kingdom (N=341) 

Women Women 
Householdd work 
Inn % Time 

Men Men 
Markett work 

Inn % Time 
Leisure e 

Inn % Time 
Roww total 

Inn % Time 

Householdd work 

Markett work 

Leisure e 

Columnn total 

3.5 5 
(5.3) ) 
1.9 9 

(5.7) ) 
3.0 0 

(3.5) ) 
8.4 4 

(9.4) ) 

0:50 0 

0:27 7 

0:43 3 

2:01 1 

11.9 9 
(10.9) ) 
11.2 2 

(14.1) ) 
10.8 8 

(10.1) ) 
33.9 9 

(16.6) ) 

2:51 1 

2:41 1 

2:36 6 

8:08 8 

6.0 0 
(5.4) ) 
3.1 1 

(7.3) ) 
48.6 6 

(11.1) ) 
57.7 7 

(11.8) ) 

1:266 21.4 
(11.6) ) 

0:455 16.1 
(16.8) ) 

11:400 62.5 
(11.0) ) 

13:511 100 

5:08 8 

3:52 2 

15:00 0 

24:00 0 

Source:: own calculations based on Statistics Netherlands' Time Budget Survey 1988 and UK ESRC 
SCELII  Time Budget Survey 1987. 

Thee row and column totals are in line with well-known facts about the gendered division of 

laborr between men and women as well as about country differences in the organization of 

workk into market work and non-market work. As to the first, the figures suggest that in both 

countriess men allocate on average more time to market work than to household work, 

whereass women - in the Netherlands even more so than in the UK - allocate on average more 

timee to household work than to market work. These differences do not add up to equal total 

workk loads for men and women. Both in the Dutch as well as in the UK sample, men allocate 
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onn average 1 hour and twenty minutes more time to work than their partners14. As to the 
latter,, the figures are in line with findings on different degrees of 'monetarization' in the 
Netherlandss and the UK. Couples in the UK sample allocate about one hour and 45 minutes 
moree to market work than Dutch couples, whereas the latter allocate about one hour more to 
householdd work. As a corollary, Dutch couples have somewhat more leisure time available 
thann UK couples15. 

Thee remaining cells of Table 5.1 provide some less well-known figures related to the 
degreee of synchronization of couples' work and leisure schedules. These figures show, first of 
all,, that whereas couples' work and leisure schedules clearly do not overlap completely, the 
degreee of joint leisure and work is considerably more than would result if couples were to 
schedulee their work and leisure as asynchronously as possible. Although, given the row and 
columnn totals and a finite day length of 24 hours, a minimum of on average 5:47 or 4:51 
hourss must jointly be allocated to leisure, the actual amount of joint leisure is 12:09 hours in 
thee Netherlands and 11:40 hours in the UK16. In total, including time allocated to household 
workk and market work, some 63 percent of the sequence-length, i.e. 15 hours, is allocated to 
fullyy synchronized time (i.e. HH, MM, LL). At other times, couples' time is most often 
allocatedd to HM or LM. That is, when couples are not engaged in the same activity, it is most 
likelyy that he is engaged in market work while she is engaged in household work (13.1 and 
11.99 percent of time) or leisure (11.4 or 10.8 percent of time). The remainder of time is 
allocatedd to HL (6 percent) or, even less often, to the time budgets ML (2 or 3 percent), LH (3 
percent),, or MH (1.2 or 1.9 percent). 

Anotherr way to summarize the information in the two samples is by means of a 
graphicall  representation of the data which preserves the information on the timing of the 
activities.. Figure 5.1 provides such information. This figure shows some sample statistics on 
howw men and women time their household, market, and leisure activities over the course of 
thee day, in this case, a Thursday17. The graphs show time - from 6 a.m. on Thursday to 6 a.m. 

144 See e.g. Gershuny & Robinson 1988, Juster & Stafford 1991, United Nations 1995, Bitman & Wajcman 

19999 for comparable figures on industrialized countries. 
155 E.g. Goldschmidt-Clermont & Pagnossin-Aligisakis 1995, table D. 
166 If the sum of partners' time allocated to leisure exceeds 24 hours or a hundred percent, it is impossible to 
schedulee work and leisure such that partners' leisure times do not overlap to some degree. Thus, for example, 

iff  one partner allocated 15:35 hours to leisure and the other 14:12 hours, a minimum of 5:47 has to be 

allocatedd to leisure jointly. This percentage would result if partners scheduled their work and leisure hours as 
asynchronouslyy as possible and if, for example, one partner allocated all working hours to the beginning of 

thee day (from 6 a.m. to 3:48 p.m.), while the other partner allocated all working hours to the end of the time 
periodd considered and worked from 9:34 p.m. to 6 a.m. the next day. The time between 3:48 p.m. and 9:34 

p.m.,, some 5 hours and 47 minutes, would then necessarily be joint leisure. 

'77 See for similar figures, e.g. Raaijmakers (1998) and Van den Broek et al (1999, chapter 5) for the 

Netherlandss and Sullivan (1996) for the UK. De Grazia (1962 [1954]) and Stone (1972b) are examples of 

earlyy versions of similar analyses. 
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thee following morning - on the horizontal axis. The vertical axis gives the proportions of 
womenn and men engaged in either household work, market work, and leisure at each 15-
minutee period across the 24 hours of the day. The top two graphs give the data for men in the 
Netherlandss and the UK, while the bottom two graphs give the data for women18. 

Thee main difference between the four graphs is the difference between those of the 
womenn and those of the men, although again the country difference in time allocated to 
markett work and household work emerges as well. At most times of the day, the activity 
patternss of Dutch and UK men can be relatively simply summarized as conforming to 
standardd eight- or nine-to-five work patterns. Although there is clearly some variation in 
individuall  rhythms underlying the average daily rhythms represented in the graphs, it seems 
fairr to say that the typical sequence of leisure-work-leisure still represents the sequences of a 
largee majority of the men in the two samples. Some men do engage in household work - in 
bomm countries especially at the beginning of the evening - but the majority of men either 
allocatee their time to market work or leisure. The graphs for the women are not as easily 
describedd in terms of a typical sequence. Although it is clear that most women enjoy leisure 
inn the early morning and late in the evening, what they 'typically' do during the day is less 
easyy to ascertain on the basis of the graphs. Between eight and five, none of the three 
activitiess of household work, market work, or leisure clearly dominates the picture. In several 
instances,, the three lines representing the percentage of women engaged in one of the three 
activitiess even cluster together around the 33 percent level. At those times, a third of the 
womenn in the sample allocate time to household work, another third allocate time to market 
work,, while the remaining third allocate time to leisure. As there is no way of knowing 
whetherr the 33 percent engaged in market work in the morning do or do not overlap to a large 
degreee with the 33 percent engaged in market work in the afternoon, it is much trickier to 
formulatee a convincing 'typical sequence' in these aggregated statistics for women than it is 
forr men. 

5.44 Procedure and preliminar y results of OMA 

Givenn the difficulty of establishing typical sequences particularly for women's time-use 
patternss (cf. Figure 5.1) and the relatively large standard deviations in Table 5.1, the question 
iss how one is to analyze the differences in couples' time-use sequences. One obvious solution 
iss to disaggregate on the basis of a priori  criteria and analyze the data for different subgroups 
off  couples. This is what is done in, for example, CBS (1990b), in which there are a total of 
1444 graphs of daily time-use for men and women separately, for different age groups, and for 

111 Note that the representation in Figure 5.1 does not preserve information on the jointness of time as found 

inn Table 5.1, but could have. It is relatively straightforward to graph similar figures for the timing of 

combinationss of men's and women's time-use. However, these graphs are not especially easy to read and 

makee it more difficult to detect any 'typical' male and female schedules. 
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employedd and non-employed people". There is, however, a limit to this method of 
disaggregation.. Such a breakdown of the aggregate statistics may work satisfactorily if the 
validityy of the criteria used for the breakdown can be substantiated by prior theoretical 
knowledge.. However, as already pointed out by Van der Heijden (1987), if a priori  criteria 
forr a grouping of the data are absent, the number of tables or figures to be studied rapidly 
becomess either very large or very haphazard. Even more important, the resulting groupings 
mayy still conceal important differences in time-use patterns between cases because unless the 
aa priori  groupings are very homogeneous in terms of their sequence aspects, subsample 
statisticss such as those in Table 5.1 and Figure 5.1 may still conceal important differences 
betweenn different groups of couples. Interpretation then becomes very cumbersome, and it 
becomess necessary to apply a method which allows one to disaggregate without imposing a 
prioripriori  criteria. In order to study relatively little analyzed sequence aspects of couples' time-
usee data, therefore, it seems that precisely such an exploratory method is needed. Before we 
imposee our own criteria based on variables we think are important, it is desirable to let the 
dataa speak for themselves and arrive heuristically at different sequence patterns. OMA, a 
clusteringg method for sequential data, is such a method. In the remainder of this chapter I 
reportt on an application of this method to couples' time-use sequences and discuss the results 
inn terms of the differences in the time-use sequences distinguished. 

5.4.11 Sequence alignment procedure20 

Inn this study, the input for the sequence alignment analyses consists of information on both 
partners'' time-use every fifteen minutes on a Thursday. Sequences for couple A and couple B 
cann be defined as: 

AA  = y u» y2a> > YTa 

BB = ylb, y2b,..... y-n, 

wheree ytt is a state at time t for couple A and ytb is a state at time t for couple B. Y is one of 
thee nine states discussed in section 5.3.2, i.e. y e {HH, HM, HL, MH, MM, ML, LH, LM, 
LL} .. Because I have excluded cases with missing values in the diaries, the sequence length T 
iss always equal to 96, i.e. 24 times 4 15-minute periods per hour. The basic idea of optimal 
matchingg is to define some elementary operations which can be used to sequentially 
transformm one sequence until it becomes equal to another one. There are three possible 
operationss to consider: insertion of a state, deletion of a state and substitution of one state for 

199 For other work on sequence aspects of time-use which uses similar descriptive analyses but other data, see 
e.g.. the early study by Knuist & Schoonderwoerd (1983, chapter 6) which focuses on the congruence 

betweenn individual rhythms and store opening hours, school hours etc. for different groups of respondents. 
Moree recent work is found in SZW/CBS (1998) which shows the daily rhythms of time allocated to 

householdd work, child care and daily shopping for different groups of respondents. 
MM Sankoff & Kruskal (1983) is the standard reference on the subject. Abbott (e.g. 1995) is the standard 

referencee where it concerns sociological applications. 



1400 Supplements to the Economics of Household Behavior 

anotherr one. These elementary operations can be sequentially applied to a given sequence. 
Lett A[w,,w2,....,wk] denote the new sequence resulting from A by applying first operation w,, 
thenn w2, and so on until wk. Then, given two sequences A and B we can ask for a sequence of 
elementaryy operations which transforms A into B. In general, there will be many such 
sequencess of elementary operations. For example, it is always possible to first delete all 
elementss in A and then insert 96 new elements equal to those in B. Given that there is at least 
somee overlap between two sequences, this is, however, obviously a rather inefficient 
alignment;; by attaching a cost to each insertion, deletion or substitution it is possible to 
distinguishh between the many possible ways to align A and B. In this study, the definition of 
costss used is very straightforward: a cost of 1 for insertion or deletion of states ('indel' costs), 
andd a cost of 2 for substitution21. The intuitive idea for developing a distance or dissimilarity 
measuree for sequences is to look for the 'cheapest way' to transform A into B and define the 
minimumm number of indel operations necessary to transform one sequence into the other as 
'thee distance'. If few operations are necessary, then two sequences are said to be similar. If 
moree operations are needed, two sequences are less similar. The minimum distance between 
twoo sequences equals zero, the maximum distance equals 192 (i.e. 2 times 96). A value like 
thiss is found whenever one sequence has no single state in common with another sequence, 
andd 96 delete and 96 insert operations are necessary to align the two sequences. Appendix 5.1 
givess more information on the alignment procedure22. 

5.4.22 Preliminary results of sequence analysis 

II  performed two sequence alignments, one using the Dutch data and one using the UK data. 
Thee output of these two analyses consisted of two files with distance measures for every pair 

211 Thus, I do not differentiate between different insertions, deletions and substitutions. In many applications, 
considerablee effort is put into defining the costs of the different operations. For  example, in modeling career 
histories,, the difference between senior  executive and line worker  is greater  than the difference between first-
levell  supervisor  and line worker. Thus, it makes sense to somehow differentiate the costs of substitution in 
thesee cases. However, the issue is not quite as clear  with respect to the costs of substitution in the application 
presentedd in this chapter. It is, for  example not very easy to say whether  or  not a substitution of leisure for 
markett  work should be valued differently than a substitution of leisure for  household work. Some would 
arguee that household work is closer  to leisure than market work is and point to the process benefits derived 
from,from,  e.g. child care. Others, however, would argue that there is also considerable evidence that the process 
benefitss of market work are even larger  than those of household work. In the same vein, there is no clear 
answerr  as to whether  substitution of household work for  market work should be more or  less costly than 
substitutionn of household work for  leisure. Economics textbooks focusing on income to be derived from 
workk would suggest household work is more similar  to leisure than it is to market work. Others, however, for 
examplee who focus on productivit y aspects of activities, would argue that work is work. Consequently, they 
wouldd define a substitution of market work for  leisure to be more costly than a substitution of market work 
forr  household work. For  now, I opt not to differentiate between the different substitutions, and only remark 
thatt  it may be interesting in futur e work to experiment with different indel and substitution costs. 
222 See also Abbott &  Hrycak (1990, appendix) or  Rohwer (1997, chapter  8). 



Towardss a typology of couples' time-use 141 1 

off  couple's time-use sequences in the sample23. These files were then transformed into two 
matricess of N*N, where N is the number of couples in the sample studied, 391 for the 
Netherlandss and 341 for the UK. An example based on a fictitious data set of diary 
informationn of five couples is given in the matrix below. The upper and lower triangles 
containn identical information; in effect only half of the matrix is used as input in the second 
stepp of the analysis. The diagonal contains zeros only: the minimum distance of a couple's 
time-usee sequence to its own sequence is zero. These matrices were used as input into the 
secondd step of OMA, the cluster analysis phase, necessary to generate an empirical grouping 
off  the sequences. 

Figuree 5.2: Fictitious example of matrix with 
sequencee distances 

A A 
B B 
C C 
D D 
E E 

A A 
0 0 
20 0 
10 0 
120 0 
100 0 

B B 
20 0 
0 0 
20 0 
100 0 
80 0 

C C 
10 0 
20 0 
0 0 

110 0 
90 0 

D D 
120 0 
100 0 
110 0 
0 0 
20 0 

E E 
100 0 
80 0 
90 0 
20 0 
0 0 

N=5,, group 1 includes A,B,C; group 2 includes D,E 

Beforee moving on to the outcome of these cluster analyses, however, it is worthwhile to take 
aa somewhat closer look at the distances computed in the alignment procedure and compute 
somee descriptive statistics. This shows that on average about 80 insertions or deletions are 
necessaryy to align two sequences in both data sets24. None of the sequences are exactly alike: 
thee minimum cost for aligning Dutch sequences amounts to 8 indels, whereas the minimum 
forr UK sequences equals 12. And none of the alignments need the maximum number of 192 
operationss necessary if two sequences have no states in common. The maximum of insertions 
orr deletions needed equals 180 for the Netherlands and 188 for the UK. As for the 
distributionn of the distances computed: for both data sets, these look somewhat like a normal 
distribution,, with a rather thin, long right-hand tail and a dent somewhat to the left of the top 
off  the distribution (see Figure 5.3 below). 

Thee dent suggests there are indeed different clusters to be detected in the samples. In 
addition,, the relatively small number of zero or close to zero distances suggest that these 
differentt clusters are not especially homogeneous. The long right-hand tails in turn suggest 
thatt there are also only a few sequences which show littl e to no overlap with the other 

233 The program used to calculate the distances between the sequences is TDA (version 6.1), a program 
developedd by Götz Rohwer to analyze Transitional Data. See Rohwer (1997) for  details. 
244 The average of all Dutch distances equals 79.5 indels (standard deviation 22.8), whereas the average of all 
UKK  distances equals 81.7 (standard deviation 24.9). 
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Figuree 5.3: Distributio n of Dutch and UK distances 
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NN L UK 

sequencess in the sample25. The most relevant range of distances for the Netherlands is 
betweenn 46 and 112 indels. 90 percent of all sequence alignments fall between these values, 
withh a peak at 92 indels. The remaining ten percent of all sequences fall in either one of the 
twoo tails. Similarly, the most relevant range of distances for the UK is between 40 and 120 
indels,, as 90 percent of the values fall within this range. The peak for the UK distribution of 
distancess is at 90 indels, again followed by a rather long right-hand tail between 122 and 188 
indels,, covering 5 percent of the alignments. 

Usingg the information in the matrices it is alsoo possible to single out the couple with the 
lowestt column (or row) total, i.e. the couple on average closest to all other couples. This 
couple'ss time-use pattern may be said to represent the 'typical' daily rhythm of a couple on, 
forr example, a Thursday in the UK, as it is the time-use pattern of this couple that is the most 
centrallyy located, compared to those of other couples. Figure 5.4 shows the sequences of 
thesee two typical Dutch and UK couples. For ease of interpretation, the figure shows the 
individuall  level sequences, i.e. the sequences for men and women separately. Each sequence 
iss represented by a bar graph, the horizontal axis of which represents time from 6 a.m. until 
midnight26.. Morning, afternoon, and evening are separated from each other by short vertical 
liness crossing the bar graphs and dividing them in three equally sized segments. Time 
allocatedd to market work is represented by the gray areas, whereas time allocated to 
householdd work is represented by the black areas. The white areas represent time allocated to 
leisure. . 

255 To understand this specific shape of the distribution, it is useful to compare it with an extreme distribution 

foundd if we had clustered, say, 10 sequences consisting of two groups: 5 sequences of couples engaged in 

nothingg else but leisure and 5 sequences of couples who allocated all their time to market work. Then, the 

distributionn will be one of more or less equally sized extremes at the zero and 192 point. If the clusters are 

smallerr and more numerous (i.e. if there are more - distinctly different from another - types represented in 

thee ten sequences), the differences between the number of minimum and maximum scores will be larger. If 

thee sequences are not fully identical, but similar, the distances will be relatively close to zero, whereas they 

wil ll  be relatively close to 192 if they are relatively dissimilar. 
266 These bar graphs, and the ones to follow, only run til l midnight because all time allocation patterns 

depictedd are such that all time between midnight and 6 a.m. is allocated to leisure. 
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Figuree 5.4: Timing of household work, market work &  leisure of typical couples 
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Inn part, these sequences give information similar to the information contained in Table 5.1 
andd Figure 5.1 (see section 5.3). For example, a comparison of the two sequences for men 
showss that the typical man's time-use pattern in both countries is quite similar and simple: 
bothh the typical British man and the typical Dutch man work on the labor market at relatively 
standard,, regular hours during the day, and both spend most of the remaining time of their 
dayss on leisure activities. The previously noted difference in time allocated to household 
workk and market work between Dutch and UK women also re-emerges: the typical British 
womann works part-time on her Thursday morning, whereas the typical Dutch woman 
performss no market work. However, other information to be derived from the typical 
sequencess cannot be read off from the more standard presentations in section 5.3. Thus, for 
example,, the couples singled out by the optimal matching analyses as having the most 
'typical'' time-use sequence are couples in which women's time-use is considerably more 
fragmentedd than their partner's time-use. The UK couple illustrates this difference best. As it 
happens,, both UK partners report exactly the same amount of leisure time in their diaries, i.e. 
155 hours. However, her leisure time is spread out over 8 periods, whereas his leisure time is 
spreadd out over 3 periods: one in the morning before he goes to work, one in the afternoon 
rightright after work and one after a short period of household work. An instructive outcome, 
whichh stresses the importance of a focus that goes beyond aggregate statistics. In the face of 
empiricall  evidence (such as shown in Table 5.1) that women allocate more time to leisure 
thann men do, reports of women's 'dual burden' and 'second shift' can only be understood if 
wee shift our focus towards sequence issues of time-use, such as the fragmentation of time. As 
Michaell  Bittman & Judy Wajcman (1999: 9) remark: 'two people can experience the same 
aggregatee of leisure time but those with more fragmented leisure, consisting of a greater 
numberr of leisure episodes of shorter duration, may justifiably feel more rushed'. 
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5.55 An empirical typology of sequences of couples' time-use 

Inn order to develop an empirical typology of couples' time-use patterns, the dissimilarity 
measuress generated in the sequence alignment phase need to be grouped in some way. In this 
research,, I use an agglomerative hierarchical clustering method to arrive at an empirical 
classificationn (see Appendix 5.2 for details). This results in 16 distinct clusters plus a residual 
forr the Dutch Thursdays. These clusters can be grouped into 5 umbrella clusters. Similarly, 
thee procedure results in 18 distinct clusters plus a residual for the UK Thursdays. These 18 
clusterss also combine into 5 umbrella clusters. This section presents the empirical typology 
whichh thus resulted. After some methodological remarks in section 5.5.2, the main results are 
discussedd in section 5.5.3. First, however, in order to give an initial impression of the type of 
groupingss which result from the cluster analyses, section 5.5.1 presents some summary 
statistics. . 

5.5.11 Preliminary results of cluster  analysis 
Tablee 5.2 provides summary information on couples' allocation of time on household work, 
markett work and leisure for the umbrella clusters27. The upper part of this table provides 
figuress for the Dutch sample, whereas the lower part provides figures for the UK sample. The 
figuresfigures suggest that - at least at the umbrella level - the empirical groupings generated by the 
OMAA make some sense from a division of labor perspective. Based on the aggregate 
statistics,, it is not difficult to label the couples grouped together in the five clusters as 
belongingg to either one of the following categories: dual-earners, male breadwinners, no-
earnerss and - not often mentioned in the literature but clearly detected by the clustering 
proceduree - female breadwinners28. 

Thee dual-earner cluster, the first umbrella cluster, covers twenty percent of the 
sequencess in the Dutch sample and almost twice as many in the British sample. The 
aggregatedd time-use statistics differ somewhat between the Netherlands and the UK, with 
Dutchh women on average allocating more time to market work than their UK counterparts. 
However,, the overall picture is quite similar and familiar. On average, women and men 
allocatee some 54 to 57 percent of their time to leisure. Both partners allocate most of the 
remainingg time to market work, although men allocate more time to this than women. The 

""  In order to prevent an information overload, Table 5.2 only shows the aggregate figures for men and 

womenn separately (cf. the row and column totals of Table 5.1). The information on synchronization of 

activitiess is not discussed until section 5.5.3. See Appendix 5.3 for more detailed figures. 
2**  I make use of the breadwinner and dual-earner labels, even though the use of these labels may be 

somewhatt misleading as they here refer to patterns in the division of labor during a day, and not, as is more 

common,, during a week, a month or even a year. This implies, e.g. that it is not likely that all dual-earner 

coupless in the more established sense of the phrase are clustered together in the dual-earner cluster. Because 

off  part-time work, illness, leave or whatever other reason, not everyone who performs market work on a 

regularr basis actually worked on the Thursday of the diary entries. Consequently, they may be clustered as 

breadwinnerr families or no-earner couples. 
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averagee percentage of time allocated to household work is relatively small in this cluster, 
althoughh not as small for women as it is for men. 

Thee second umbrella cluster groups together the male breadwinner families. It is by far 
thee largest cluster in the Dutch data set, and covers almost fifty percent of the sample. It does 
nott differ much between the two countries. On average men spend some 41 percent of their 
timee on market work and four to five percent of their time on household work. Women 
allocatee some thirty percent of time to household work and only one percent to market work. 
Comparedd to the time-use of couples grouped together in the dual-earners cluster, it is clearly 
women'ss time-use patterns which make die difference. Whereas on average men's time-use is 
moree or less the same in both clusters, women in the male breadwinner cluster spend conside-
rablyy more time on household work than those in dual-earner couples. However, this increase 
inn household work is not as large as the decrease in market work. As a result, their total work 
loadd is less than that of women in dual-earner couples (and less than that of their partner). 

Thee third umbrella cluster, the no-earner cluster, covers 18 percent of the sequences in 
thee Dutch sample, and 11 percent of the UK sample. Again the aggregate time-use statistics 
aree quite similar between the two countries. The cluster has as its main characteristic that 
hardlyy anyone performs any market work activities. In addition, men allocate considerably 
moree time to household activities than their counterparts in most of the other clusters. 
However,, even though men in this cluster engage in household work relatively often 
comparedd to other men, women on average still undertake more household activities. As a 
result,, women in this cluster have less leisure time available than their partners. 

Thee fourth umbrella cluster is a small one, and comprises only 2 percent of all Dutch 
sequencess and only 5 percent of all UK sequences. It groups together diose couples that 
followw what we may label a female breadwinner pattern: the woman and not the man is the 
onlyy one allocating time to market work. In this case, the aggregate time-use statistics do 
differr between the two countries, especially men's time-use patterns. Where men in the UK 
allocatee more than 6 and a half hours to household work, their Dutch counterparts allocate 
onlyy about 2 hours and 45 minutes to household work. Consequently, it seems fair to say that 
whereass perhaps the UK cluster can be described as a more or less role-reversed version of 
thee average male breadwinner cluster, due to men's relatively low work load this is certainly 
nott true for the Dutch cluster. 

Thee fifth and last umbrella cluster, umbrella cluster 5, differs considerably between the 
twoo countries. The fifth Dutch cluster is a specific version of a male breadwinner pattern, and 
coverss slightly more than three percent of the sequences. The fifth UK cluster is a specific 
versionn of a dual-earner pattern, and covers slightly more than 2 percent of the sequences. 
Becausee it is not immediately clear why the sequences in these fifth clusters are so clearly 
distinguishedd from the sequences in the male breadwinner and dual-earner clusters, I shall 
leavee discussion of these two patterns too the next section. 
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Tablee 5.2: Couples*  allocation of time to household work, market work , and leisure, 
perr  country and per  umbrella cluster 
InIn percentages (standard deviations in brackets) and hours: minutes; Thursdays only 

Thee Netherlands (N=391) 
Householdd work Markett work Leisure e 

Umbrellaa cluster 1 

Umbrellaa cluster 2 

Umbrellaa cluster 3 

Umbrellaa cluster 4 

Umbrellaa cluster 5 

Umbrellaa cluster 1 

Umbrellaa cluster 2 

Umbrellaa cluster 3 

Umbrellaa cluster 4 

Umbrellaa cluster 5 

Nott clustered 

Thee United Kingdom 

Umbrellaa cluster 1 

Umbrellaa cluster 2 

Umbrellaa cluster 3 

Umbrellaa cluster 4 

Umbrellaa cluster 5 

Umbrellaa cluster 1 

Umbrellaa cluster 2 

Umbrellaa cluster 3 

Umbrellaa cluster 4 

Umbrellaa cluster 5 

Nott clustered 

In% % 

5.4 4 
(4.8) ) 
5.2 2 

(5.1) ) 
19.1 1 

(10.5) ) 
11.5 5 
(8.3) ) 
7.0 0 

(7.2) ) 

11.4 4 
(8.3) ) 
30.8 8 

(10.7) ) 
25.6 6 
(8.9) ) 
5.1 1 

(4.6) ) 
26.9 9 
(9.2) ) 

(N=341) ) 

Time e In% % 
Men'sMen's time-use 

1:18 8 

1:15 5 

4:35 5 

2:46 6 

1:41 1 

39.2 2 
(6.6) ) 
40.7 7 
(7.1) ) 
1.2 2 

(4.8) ) 
2.9 9 

(4.5) ) 
50.0 0 

(12.6) ) 
Women'sWomen's time-use 

2:44 4 

7:24 4 

6:09 9 

1:13 3 

6:27 7 

Householdd work 
In% % 

5.4 4 
(4.6) ) 
4.4 4 

(4.0) ) 
20.3 3 
(9.7) ) 
27.6 6 

(15.0) ) 
10.6 6 
(6.7) ) 

13.9 9 
(7.5) ) 
30.2 2 
(8.5) ) 
24.9 9 

(10.0) ) 
8.6 6 

(7.5) ) 
20.1 1 
(6.6) ) 

Time e 

34.7 7 
(9.9) ) 
1.5 5 

(3.7) ) 
0.9 9 

(3.4) ) 
37.0 0 
(7.5) ) 
2.2 2 

(4.5) ) 

Time e 

9:24 4 

9:46 6 

0:17 7 

0:42 2 

12:00 0 

8:20 0 

0:22 2 

0:13 3 

8:53 3 

0:32 2 

Markett work 
In% % 

Men'sMen's time-use 
1:18 8 

1:03 3 

4:52 2 

6:37 7 

2:33 3 

40.8 8 
(8.6) ) 
40.5 5 
(6.1) ) 
1.8 8 

(4.9) ) 
1.2 2 

(3.5) ) 
38.4 4 
(2.5) ) 

Women'sWomen's time-use 
3:20 0 

7:15 5 

5:59 9 

2:04 4 

4:49 9 

29.6 6 
(10.5) ) 

0.7 7 
(2.2) ) 
1.9 9 

(4.4) ) 
39.1 1 

(10.4) ) 
22.4 4 
(8.1) ) 

Time e 

9:48 8 

9:43 3 

0:26 6 

0:17 7 

9.13 3 

7:06 6 

0:10 0 

0:27 7 

9:23 3 

5:23 3 

In% % 

55.4 4 
(5.8) ) 
54.1 1 
(6.9) ) 
79.7 7 
(9.8) ) 
85.7 7 
(8.1) ) 
43.0 0 
(8.0) ) 

53.9 9 
(6.4) ) 
67.7 7 

(10.9) ) 
73.6 6 
(8.6) ) 
57.9 9 
(5.7) ) 
70.9 9 
(7.4) ) 

Leisure e 
In% % 

53.8 8 
(7.3) ) 
55.1 1 
(6.9) ) 
77.9 9 
(9.8) ) 
71.2 2 

(13.9) ) 
51.0 0 
(6.3) ) 

56.5 5 
(7.3) ) 
69.0 0 
(8.5) ) 
73.3 3 
(9.5) ) 
52.3 3 
(8.3) ) 
57.5 5 
(6.8) ) 

Time e 

13.18 8 

12:59 9 

19:08 8 

20:34 4 

10:19 9 

12:56 6 

16:15 5 

17:40 0 

13:54 4 

17:01 1 

Time e 

12:55 5 

13:13 3 

18:42 2 

17:05 5 

12:14 4 

13:34 4 

16:34 4 

17:36 6 

12:33 3 

13:48 8 

N N 

78 8 

189 9 

70 0 

8 8 

13 3 

78 8 

189 9 

70 0 

8 8 

13 3 

33 3 

N N 

132 2 

117 7 

38 8 

18 8 

8 8 

132 2 

117 7 

38 8 

18 8 

8 8 

28 8 
Source:: own calculations based on Statistics Netherlands' Time Budget Survey 1988 and UK's ESRC SCELI 
Timee Budgett Survey 1987. 
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5.5.22 Summarizing sequence information 

Havingg established that the sequences in the 16 Dutch and 18 UK clusters can in the main be 
characterizedd as sequences of either dual-earner couples, breadwinner couples, or no-earner 
couples,, the question is what distinguishes the clusters within these familiar groupings from 
onee another. What do these clusters, these groups of sequences, represent? Do they in fact 
differr from each other in terms of their sequence characteristics and if so, how? Or does there 
seemm to be no obvious reason as to why the sequences are grouped together as they are? 

Inn order to answer these questions, let me start by elaborating a little on the ways of 
summarizingg sequence characteristics. After all, it is not especially obvious how to typify the 
clusterss in terms of their sequence characteristics. In part, this is a general problem associated 
withh cluster analyses that result in polythetic groups, i.e. groups which contain cases that are 
groupedd together on the basis of similarity, and not on the basis of equality (cf. Bailey, 1994: 
7).. In the present study, however, the problem is exaggerated because there is no standard 
terminologyy available to describe differences in the sequence of activities. Aggregated 
summaryy statistics on the allocation of time by men and women such as those presented in 
Tablee 5.1 and Table 5.2 are illustrative and helpful, but cannot fully describe the 
differences29. . 

AA useful tiling one can do, is make a visual analysis of the clusters on the basis of a 
colorr coding of the sequences, and derive the typical characteristics of the sequences of each 
clusterr by inspection. Figure 5.5 provides an example of such a color coding of sequences, for 
economicall  reasons reproduced here as a symbol coding30. The figure contains all sequences 
clusteredd together into the second cluster of the UK dual-earner (umbrella) cluster. It 
representss the time-diaries of the couples in this cluster as sequences of 96 episodes, where 
eachh episode can be one of nine states {HH, HM, HL, MH, MM, ML, LH, LM, IX} . In this 
particularr example, the states are distinguished from one another by symbols. The precise 
meaningg of the different symbols is not of importance here (a description of this cluster is 
givenn in section 5.5.3). What does matter is the pattern that can be detected in the sequences 
onn the basis of the codings. Clearly, the (color or symbol) coding helps to get some general 
understandingg of the outcome of the clustering procedure. However, a disadvantage of an 
analysiss solely based on color or symbol codings is that with the exception of very tightly 
definedd clusters, the outcome depends to a considerable extent on the judgement of individual 
researchers.. It may lead to rather haphazard descriptions, especially if the number of cases 
includedd in the analysis is relatively large. 

Ann alternative method is one suggested by Andrew Abbott & Alexandra Hrycak 
(1990),, i.e. a description of clusters in terms of the 'typical sequence', defined as the sequence 
att the smallest distance, on average, from all other sequences in the cluster (see also 5.4.2). 

299 If they could, there would be no reason to perform the sequence alignment in the first place. In that case, 
integratedd statistics would have been sufficient to fully describe the differences between clusters, and the 

clusterr analysis could have been performed using several different time-use variables as inputs. 
300 The order of the sequences is as determined by Ward's clustering method (see Appendix 5.2). 
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Figuree 5.5: Fragment of UK color  coding (reproduced as symbol coding) 
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Thiss procedure has the advantage that it is relatively simple and does not require too many 
additionall  computations. In order to determine the typical sequence one simply calculates the 
columnn or row totals of the matrix of n/*n,, where n/ is the number of couples in cluster i. It 
also,, arguably, has the advantage that it results in a typical sequence which is not a 
hypotheticall  one, but one that can actually be found in the data. However, this method only 
makess sense if the clustering procedure generated relatively separate groupings of sequences. 
Iff  the clusters do not differ a lot from one another, the significance of a concept such as 'the 
typicall  sequence' declines as there is no guarantee that sequences grouped in one particular 
clusterr are indeed closest to their own typical sequence instead of to any of the other typical 
sequences. . 

Tabless 5.3A and 5.3B provide some information as to the usefulness of describing 
'typicall  sequences' at the cluster level. They give information on the percentage of sequences 
inn a particular cluster that is best represented by each of the 16 or 18 typical sequences 
distinguished.. The clusters are ordered according to their size within each umbrella cluster, 
wheree the typical sequences of the fifth Dutch and UK umbrella clusters are added to the 
malee breadwinner clusters and dual-earner clusters respectively, as male breadwinner cluster 
88 and dual-earner cluster 8. The conclusion to be drawn from these tables is that, first, the 
groupingss into umbrella clusters are quite distinct from one another. This was already hinted 
att by the very large differences in aggregated time-use discussed in the previous section. With 
feww exceptions, all sequences turn out to be best represented by typical sequences within their 
ownn umbrella cluster. The most notable exceptions are sequences grouped in the dual-earner 
clusters.. As will be shown in section 5.5.3, in both samples the cluster 'responsible' for this 
relativelyy low percentage is a cluster which groups one-and-a-half earner sequences. 
Apparently,, the time-use patterns of some of the women of these couples resembles that of 
womenn in the male breadwinner clusters more than that of women in dual-earner clusters. 



Towardss a typology of couples' time-use 149 9 

U U 
CQ Q 

B B 

z z 
a» » 

» » 

73 3 
' a a 

9 9 

S S 
T3 3 

88 § 

a" " 

J!-a a 
e e 88 .9 -1 1 

22 u 

V V 

33 19 

000 o ^ <*"> 
fNN <N ~- — 

OO O O O 

oo o o o 

OO O o o 

oo o o o 

oo o o o 

OO O o o 

oo o o o 

oo o o o 

OO O O w> 

oo o o o 

oo o o oo 

oo o o o 

oo o ^ o 

i/-}}  (N ( S (N <N — ~-

o o o o o o o o o 

o o o o o o o o o 

o o o o o o o o o 

o o o o o o o o o 

O O ^ O O O C T v O v v 

0 0 i r > O s00 — o o o 

O t - - C T v O O r o ^ O O 

O O T t ^ J - O O O O O O O 

oo o o 

f --

r--

co o 

>o o 

o o 
00 0 

o o 

Cl l 
00 0 

c--

*© © 

o o 

o o 

o o 

225 5 

5 5 

r»» o CM o 
000 ^ 

\oo ir> oo O 
ONN —< 

§§ ö SS B 
33 co </j co £ 

C JJ 3 3 3 

c^—.. O 00 V> O O O 

o o o o o o o o o 

O O O O O O O O O 

o o o o o o o o o 

o o o o o o o o o 

b L - f a > t - k . h . t - h --

33 3 3 3 3 3 3 ' 
"33 t > o 0 0 o "o "o 

oo o o 

Cll o o 

0 0 0 0 

0 0 0 0 

e ii o O 

0 0 0 0 

0 0 0 0 

oo o o 

oo o o 

0 0 0 0 

oo o o 

l iöböö l l i l l i l l l 

u u 

***  V V V V 

"Sii  s si 
Q Q D D D D 

.ëë ü is is J3 is .ë-fc 

gg — (N rn 
3jj b ö ö 111J J 
"33 o o o 

)kk  h . h bH 

<UU t> 4> U 
EE e g e 
§§ s s s 

•2;; u 

Ij j 

11 1 
tt,, Pu 



1500 Supplements to the Economics of Household Behavior 

6 6 

W W 
C C 
<U <U 

'S S 

| . S S 

aa Ö 
""" c 
33 £ 
gg 9» 
s s a""  o 

 s 
a a 

i i 

I I 

0* * 

Sa a 
ON N 

9* * 

(NN (N — — — — — 

O O Q O O O O © © 

o o © o o o o o o 

o o o o o o o o o 

o o o o o o o o o 

O O w - ^ O O o O O O 

o o o o o o o o o 

o o o o o o o o o 

o oo — o o o o o 

o o o o o o o o o 

oo © so o o o o o 

o O « n o o o o o o 
o o 

o o o o c s r - ^ o o 22 ^ 3 

PU U 
« « 

© © 

—— O O O r - O O O 

TJ-OO — o 

O O f i —— o o o o 
SOO — 

O v O © s O © O S O O O 
ONN CO 

O s O O O s O S ' * ! " © © © 
OOO r*1 (N ^— 

<ss m * >n « f*  oo 
- **  ha ba ba ba •— ba 
titi  4> 4> ft> U U 4> 
aa 'S! 'S! jo 'S «2 'S 

. 22 3 3 J3 3 J3 3 
"33 73 "o <-> w t> o 
öö b b b b b b 
VV V V V V V V 

OO Q Q O Q O Q 

s? ? 
1 1 „SS S 
0 0 
^ ^ SI I 
fe fe u u 

É É 

— — 
u u 
I/J J 
3 3 0 0 

b b 
§ § 
V V 
n n 

Q Q Q 

000 rn 00 r-- so 00 
CNN <N — — — 

OO O O O O O 

r-- 0 

OO O 

00 00 

00 0 
—— 0 

oo o o o o O 

oo o O o o O 

OO o O o o O 

oo ei o m  o 

oss *  o f- © O 
COO O **

r~-- 00 o o o o 

TJ-- C"i O O O O 

OO o O O O O 

oo o o O o O 

oo o o o o O 

oo o O o o o 

oo o o o o O 

oo o O o o O 

oo o o o o o 

oo o o o o O 

fSS •* •* 

aa u u 
ww "o "Ö 

II  b b 

|il l 
lil l 
-Sii .52 Jü* 

r oo Tt »/-> SO 
baa ba ba ba 
OO 4> U ü 
* SS 4_l + J 4-1 
ViVi  Vt Oi <A 

"oo "o o o 
baa La La ba 
bb U V <u 

SS g E S 
££ £ £ £ 
oo j> ja j* 
ff}ff} rt rt A3 

V}} o 
—— o 

Oss O 

OO O 

OO O 

OO O 

OO O 

OO O 

OO o 

oo o 

<*•• o 

s s 
oo O 

OO O 

oo o 0 0 

0 00 o O 

oo o o O 

oo o 0 0 

oo O 

OO O 

©© O 

oo O 

oo O 

Jss Js — Ja *̂ 

0 00 0 0 

0 00 0 0 

$$ — CN 
§§ Ö S3 

l i s s 
e-044 l i s 
jww b fc "2 .= •-
-33 « tg < £ £ 

-22 3 .2 « T3 -o 
^^ 13 o § 8 8 
§§ 5 Ö -è JS -fe 
££ £ E -Si «J *> 
99 fl 8 H n m 

AA © Ó to -j  (j 
^ Z 22 >*, t l . (JU 



Towardss a typology of couples' time-use 151 1 

AA second conclusion is that the distinctiveness of the groupings at the cluster level differs 
considerably.. To be sure, as is indicated by some relatively high percentages on the diagonal 
andd many low percentages on the off-diagonal, there are a substantial number of clusters 
whosee typical sequence is indeed 'typical' for a relatively high percentage of sequences. 
However,, there are also clusters whose typical sequence is only typical of a small percentage 
off  sequences within the cluster. The tables show that especially the clustering of those 
sequencess grouped into both the Dutch and the UK male breadwinner cluster as well as in the 
UKK dual-earner cluster raises questions as to the usefulness of the chosen level of 
disaggregation.. Whereas some of the clusters appear to be quite well represented by their 
typicall  sequences, others - such as cluster 2 in the Dutch male breadwinner cluster and cluster 
11 in the UK male breadwinner cluster - are clearly not. In these latter cases, only about half of 
alll  sequences in the cluster are closer (or as close) to their own cluster's typical sequence than 
too any other typical sequence. This information, combined with the information in the color 
codings,, suggests that in some cases, the level of disaggregation is too high and the number 
off  clusters too large. 

5.533 Empirical typology of Dutch and UK couples1 time-use sequences 

Inn what follows, the typology generated is described in terms of the sequence characteristics 
off  the different clusters. Clearly, the above findings suggest caution with respect to the use of 
thee information provided in the typical sequences. Therefore, to avoid drawing the wrong 
conclusionss from typical sequences which are not that 'typical', the verbal descriptions found 
inn this section are based on three sources of information: the typical sequences presented in 
Figuress 5.6 to 5.9, summary statistics per segment of the day (found in Appendix 5.4) and the 
colorr plots (not reproduced here). 

Empiricall  typology of dual-earner  sequences 
First,, consider the sequence characteristics of the different dual-earner clusters (see also 
Appendixx 5.4). Figure 5.6 presents the typical sequences of the 12 dual-earner clusters 
generated.. The format used to represent the sequences is the same as the format used in 
Figuree 5.4. The bar graphs represent for men and women separately the sequence of their 
activitiess from 6 a.m. to midnight. The typical sequence representing the most prevalent 
cluster,, i.e. the one with the largest number of cases, is shown first. 

DutchDutch dual-earner sequences 
Thee sequence typical for the first cluster of Dutch sequences can best be described as a 
'normal'' dual-earner sequence. It is the most prevalent sequence pattern of Dutch dual-
earners,, and is characterized by relatively symmetrical working time hours for both men and 
women.. Both partners spend an about equal amount of time on market work at roughly the 
same,, 'normal' work hours. Women following this typical sequence perform slightly more 
householdd work than their partners. The difference, however, is not large and does not disturb 
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thee relatively symmetrical picture to any great extent. The small amount of household work 
thatt is engaged in is typically performed after market work hours, mostly at the end of the 
afternoonn and the beginning of the evening. 

Thee sequence which best describes the sequences in the second cluster is one which 
showss women leaving their market work relatively early to engage in some household work 
activityy and which shows a relatively low degree of synchronized leisure time, especially in 
thee evening31. Typically, it is women who draw the short straw, as they have on average 
considerablyy less leisure time in the evening than their partners. In quite a number of 
sequencess grouped in this cluster, they are either engaged in more household work or go to 
workk again, perhaps moonlighting or returning to their day jobs. Because the women in this 
clusterr are found to allocate considerably more time to household work than their partners, 
andd because they allocate a considerable amount of time to market work, they can be said to 
carryy a 'dual burden' or work 'second shifts'. 

Ass for the third cluster, the sequences it groups together can best be distinguished from 
thee 'normal' dual-earner sequences because of the asynchronous starting and ending times of 
thee partners' market work hours in combination with specific timing of household work 
activities.. In this cluster, couples allocate somewhat more time to household work and 
somewhatt less to market work than couples in cluster 1. Their average time-uses are 
relativelyy symmetrical, but asynchronously timed over the day. In the typical household 
shownn in Figure 5.6 (and on average, cf. Appendix 5.4), the woman performs some 
householdd work before she starts her market work episode. She returns 'home' relatively late, 
i.e.. after her partner, who by then has already finished his market work episode and is 
engagedd in some household work activity. 

Thee sequences in the last Dutch dual-earner cluster are those of one-and-a-half earners. 
Womenn are engaged in part-time work. They start their market work synchronously with 
theirr partner - in the morning. However, they return home early and do a reasonable amount 
off  household work in the afternoon whilst their partner remains at his job. Remember that the 
typicall  sequence of this cluster was found to be relatively unrepresentative of the sequences 
groupedd together in this cluster. The dominance of part-time work in this cluster explains this, 
andd helps us understand why many of the sequences in this cluster were also found to be 
similarr to typical sequences of male breadwinner clusters. 

UKUK dual-earner sequences 

Forr the UK, the clusters are in part fairly similar to the ones found in the Dutch sample. 
Roughlyy speaking, cluster 1 is similar to the cluster with the 'normal' dual-earner sequences, 
andd cluster 2 is similar to the cluster grouping one-and-a-half earner sequences in the 
Netherlands.. The typical sequence of cluster 8, identified as a separate cluster in the UK data, 

""  Additional calculations show that, on average, couples allocate only 43 percent of their evening time to 
jointt leisure, whereas the corresponding percentages for the other three dual-earner clusters are 70 percent or 
more. . 
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Figur ee 5.6: Typical sequences of dual-earner  clusters 
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resembless the asynchronous work schedules typical of the sequences in the third Dutch 

clusterr and may be interpreted as a much more extreme version of this Dutch pattern. In fact, 

itt comes close to what Sara Horrell et al (1994) have labeled a 'non-overlapping' work 

systemm of start and finish times so that one partner is available to deal with household 

responsibilitiess at either end of the day. 

Off  the remaining five UK clusters, four are clusters whose typical sequences appear 
lesss typical, as they are similar only to a relatively low percentage of sequences in their 
clusterss (cf. section 5.4.2, Table 5.3B). As it turns out, they can all be interpreted as variations 
off  patterns already discussed. Thus, clusters 3 and 7 are found to consist mainly of one-and-a-
half-earnerr couples, with sequences similar to those in cluster 2 as well as to those in the male 
breadwinnerr clusters. The sequences grouped in cluster 3 differ mainly from those in cluster 
22 in terms of the timing of women's market work (in the afternoon as opposed to the 
morning).. The sequences in cluster 7 are a bit more difficult to describe. After inspection of 
thee color plot, what appears to distinguish the sequences clustered in cluster 7 from other 
sequencess are his relatively long work hours: his work day not only ends long after her 
markett work day ends, but also begins before she engages in market work. Cluster 7's typical 
mann works more unusual hours than the typical man in the second cluster and allocates much 
workk to the morning and evening. 

Thee sequences grouped in cluster 4 and 5 are like the 'normal' dual-earner sequences in 
thatt both partners start and end their workdays at about similar times and that most household 
workk is performed after the market work episode. The typical sequence of cluster 4 differs 
fromm the normal dual-earner partem because of 'the gap'. What turns out to be decisive for 
clusteringg these particular sequences is the gap in the sequences between two episodes of 
jointt market work. In all sequences, either one of the two partners temporarily disrupts his or 
herr market work to - temporarily - engage in either leisure or household work. The typical 
sequencee of cluster 5 differs from the normal sequence because it is a more work-intensive 
versionn for both partners. Both partners allocate quite a lot of time to market work and are left 
withh relatively littl e joint leisure time, especially at the end of the day. 

Thee sequences grouped in the remaining cluster, cluster 6, are not as easily described in 
termss of the sequences discussed above. Admittedly, these sequences resemble somewhat the 
oness clustered in the Dutch dual-earner cluster (cluster 2). Both clusters group sequences with 
quitee a lot of HM episodes after the joint market work episodes. However, the UK sequences 
cannott be described in terms of dual-burden or second shifts: women do not return to their 
jobb later in the evening, nor do they engage in many household work activities in addition to 
theirr market work. Compared to their partners, these women do engage in more household 
work,, but not in more total work than their partners do. Thus, this sequence can perhaps be 
bestt labeled as a one-and-three-quarter-earner sequence. 

Tablee 5.4 summarizes the most important findings. 
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Tablee 5.4: Empirica l typology of dual-earner  sequences 
11 NL 1 Normal sequence: begins with LL, then MM at normal work hours, a littl e HH, HL, 

UKK 1 LH after market work, rest LL. 
22 NL 2 Dual burden sequence: she quits market work earlier than he does, mostly to 

engagee in household work (relatively many HM after MM). Relatively littl e LL in 
evening. . 

33 NL 3 Staggered sequence: he starts before her and finishes after she does to engage in 
UKK 8 household work; she engages in household work before she engages in market 

work;; typical order of episodes- ignoring duration - is LM, HM, MM, ML, MH, 
LL. . 

44 NL4 One-and-a-half-earner sequence 1: both start market work synchronously, she 
UKK 2 quits earlier to engage in household work. 

55 UK 3 One-and-a-half-earner sequence 2: she starts work period with household work; 
onlyy engages in market work after long episode of household work 

66 UK 7 One-and-a-half-earner sequence 3: similar to first one-and-a-half-earner-sequence, 
exceptt for early start of his work day (early in sequence: LM) 

77 UK 4 Gap sequence: sequence similar to normal sequence except for 'the gap', 
connectingg two joint market work periods during which either one of the two 
partnerss is engaged in either leisure or household work. 

88 UK 5 The long-day sequence: sequence similar to normal sequence except for the long 
workk hours. Characteristic is the shortness of the joint leisure episode LL at the end 
off  the day 

99 UK 6 One-and-three-quarter-earner sequence: Relatively many HM after MM. She does 
moree household work than he does, but total work load does not differ much. 

Empirica ll  typology of male breadwinner  sequences 

Turningg to the breadwinner typology, a quick glance at Figure 5.7 immediately gives a clue 

ass to why OMA had some difficulties grouping breadwinner sequences as tightly as dual-

earnerr sequences (cf. section 5.5.2). Compared to the typical sequences of dual-earner 

coupless shown in Figure 5.6, the sequences depicted in Figure 5.7 are much more 

fragmented.. The difference between the sequences in Figure 5.6 and Figure 5.7 are mainly 

causedd by differences in women's time-use patterns. Whereas the patterns of dual-earner 

womenn are relatively neat and can be characterized by relatively littl e state changes, the 

patternss of women in the male breadwinner clusters show many state changes from 

householdd work to leisure, and back again. Given the haphazard patterns which result, it is no 

wonderr that OMA found it difficult to return very tight clusters. Nevertheless, aided by the 

colorr plot, some summary statistics and the typical sequences, it is possible to point at some 

typicall  features and to describe the (sometimes fuzzy) differences between the sequences. 

DutchDutch male breadwinner sequences 

Againn I start with the Dutch clusters. The first male breadwinner cluster is by far the largest 

Dutchh male breadwinner cluster and the largest cluster in general. The sequence typical of the 

sequencess in this cluster can, like the typical sequence of the first dual-earner cluster, be 

labeledd the 'normal' male breadwinner sequence. Although this pattern is obviously 
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asymmetricc in terms of gender roles, both partners work more or less at the same time -
regularr hours - and enjoy leisure at about the same time - mostly in the evening. 

Thee sequences grouped together in the second Dutch cluster are characterized mainly 
byy a large degree of fragmentation. As was shown in section 5.5.2, the typical sequence 
depictedd in Figure 5.7 is the typical sequence least representative of all typical sequences 
distinguished.. More often than not, sequences clustered together in cluster 2 are closer to 
typicall  sequences of other clusters than to their own typical sequence32. The fact that it is 
indeedd fragmentation that is characteristic of the sequences in this second cluster sheds some 
lightt on this low degree of representation. After all, deleting or inserting a couple of states 
mayy be sufficient to turn one sequence from cluster 2 into another one to be found in, say, 
clusterr 6. 

Mostt sequences in the third cluster differ from the 'normal' sequence mainly because 
typicallyy the woman has a relatively long leisure episode before she starts to engage in 
householdd work (i.e. relatively many LMs before HMs). Thus, the typical woman's sequence 
startss with a fair degree of leisure, and most household work is performed in the afternoon or 
earlyy evening. Some cases in this cluster, however, differ from the normal sequence in a 
slightlyy different way. Inspection of the color plot shows that cluster 3 also includes some 
sequencess which depart from the normal sequence because men's working hours start 
relativelyy early. Women's household work hours start at the usual time, similar to the starting 
timess of women in cluster 1. These sequences are clustered together with the other sequences 
becausee apart from timing differences they are all characterized by relatively long stretches of f 
LMM episodes preceding HM episodes. 

Thee sequences grouped together in the next two clusters, clusters 4 and 5, are 
characterizedd by relatively long work hours and little joint leisure for partners. The typical 
characteristicc of the sequences in the fourth cluster is the period at the beginning, i.e. the 
episodess during which he is already engaged in market work while she is still enjoying 
leisure,, as well as the period at the end, i.e. the episodes during which either she alone or both 
aree engaged in household work. Men in this cluster start their market work day early and 
engagee in relatively many household work activities after this day ends. Women in this 
clusterr also allocate relatively much time to household work. Their evenings in particular are 
ratherr busy, with an average of forty percent allocated to household work. The typical aspect 
off  the sequences (loosely) grouped together in cluster 533 is that either both (as in the typical 
sequencee depicted) or the husband alone ends market work relatively late, which 
consequentlyy allows for littl e joint evening leisure. 

322 See Table 5.3A, which shows that only 44 percent of the cases in cluster 2 are best represented by the 

typicall  sequence. 
333 Table 5.3A indicated a relatively low representativeness of the typical sequence of cluster 5, and a 

relativelyy large overlap with other clusters. 
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Thee sequences in cluster 6 and 7, on the other hand, are clearly clustered together because of 

thee leisure-intensity where women's sequences are concerned. The sixth sequence can best be 

characterizedd by her long leisure episode in the afternoon, while he is engaged in market 

workk (cf. typical sequence 3). The seventh cluster can best be characterized by the sheer 

absencee of any work activity in women's sequences. 

Thee eight and last Dutch male breadwinner cluster to be discussed is the separate 

umbrellaa grouping already presented in section 5.5.1. The most notable difference between 

thee sequences in this cluster and the others discussed is the long work day of the typical man. 

Hiss market work episode only ends late in the evening and the joint leisure time episode at 

thee end of the sequence is consequently very short. Because he either works very long hours 

onn the job or because he precedes his otherwise regular-length market work day with a 

considerablee period of household work, the typical pattern characterizing the sequences in 

thiss cluster may be labeled the long (dual) burden sequence. 

UKUK male breadwinner sequences 

Inn part, in ways similar to UK dual-earner sequences, the UK male breadwinner sequences 

resemblee the sequences described for Dutch data. Thus in the UK data too one can detect 

somethingg like a 'normal' male breadwinner pattern (typical sequence 3). In addition, the 

typicall  sequence where the woman's day starts with a fair amount of leisure time can also 

Tablee 5.5: Empirica l typology of male breadwinner  sequences 
11 NL 1 Normal sequence: both mostly work during regular work hours, although she has 

UKK 3 slightly less leisure in the evening than he does. Long stretch of joint leisure at 
endd ofsequence. 

22 NL 2 Fragmented sequence: typical characteristic of the sequences is high degree of 
fragmentation n 

33 NL 3 Woman's leisure morning: similar to normal sequence, except for woman's 
UKK 2 relatively long leisure-intensive episode before she engages in household work 

(LL,, LM, HM, LL) 
44 NL 4 Staggered, little joint leisure sequence: typical is the beginning of the sequence 

UKK 4 when she enjoys leisure whilee he engages in market work (ML), as well as the 
endd when either she or both are engaged in household work (HL, HH). Relatively 
littl ee joint leisure at beginning and at end of sequence. 

55 NL 5 The long-day sequence: typical is men's relatively long work hours. Very littl e 
UKK 5 joint leisure (LL) at end of sequence 

66 NL 6 Woman's leisure afternoon: similar to normal sequence, except for her relatively 
UKK 1 long leisure-intensive episode following household work (LL, HM, LM, LL) 

77 NL 7 Woman's leisure day: typical is the sheer absence of women's work. Men work 
regularr hours 

88 NL 8 The long (dual) burden sequence: relatively many LMs and littl e joint leisure 
(LL)) at end of sequence. Some sequences also have an episode of HHs preceding 
HMss in morning/afternoon. 

99 UK 6 Woman's leisure afternoon 2: similar to sequence 6 except for the more frequent 
householdd work episodes (HL or HM) in the evening 
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bee found in the data (typical sequence 2), as can the sequence with a relatively long leisure 
spelll  in the afternoon (typical sequence 1) and the long-day sequence (typical sequence 5). 
Thee remaining two typical sequences have quite a bit in common with the normal male 
breadwinnerr pattern, especially the relatively large amount of household work performed. 
Theree are, nevertheless, some differences. Thus, the sequences in the fourth cluster are 
distinguishedd in similar ways to the sequences in the Dutch fourth cluster by relatively early 
workk periods for him while she is still engaged in leisure. The extra time allocated to 
householdd work at the end of the day does not show up as clearly as in the Dutch sequences, 
however.. The sixth typical sequence, finally, is somewhat similar to the sequences clustered 
inn Dutch cluster 6 and in UK cluster 1 because of women's relatively long leisure episode in 
thee afternoon in between HM episodes. Compared to these sequences, though, the UK 
sequencess in cluster 6 are characterized by quite a lot more household work episodes, 
especiallyy in the evening. Table 5.5 summarizes the most important findings. 

Otherr  typical sequences 
Thee last typical sequences to discuss are those of the no-earner clusters (Figure 5.8) and of 
thee female breadwinner clusters (Figure 5.9). As for the no-earner clusters, a point to note is 
thatt the difference between the clusters appears mainly to be a difference of work-intensity. 
Thee first Dutch sequence and the second UK sequence are on the leisure-intensive side, both 
withh relatively long spells of joint leisure time in the afternoon. The third Dutch and first UK 
sequencee are on the work-intensive side, with household work in the morning, afternoon, and 
earlyy evening. Other information, such as that women in all five sequences distinguished 
performm more household work than their partners was already reported in Table 5.2. 

Ass for the three female breadwinner sequences, Figure 5.9 shows that the typical Dutch 
femalee breadwinner allocates most of her daytime to market work while her partner allocates 
somee of his time to household work and most of it to leisure. In the evening, she has 
somewhatt less leisure time available than he does because she is either engaged in market 
workk or in household work. As for the UK, the two clusters differ mainly in terms of the 
amountt of household work performed by the husband, where the first is less work-intensive 
thann the second. The first sequence is similar to the Dutch female breadwinner sequence, 
exceptt for the fact that the UK man seems to engage in slightly more household work than his 
Dutchh counterpart does. The second sequence is comparable to male breadwinner sequence 4, 
inn that she starts her market work before he starts his household work episode, and because 
theyy both end their work day more or less simultaneously with a work episode (a household 
workk episode in the typical case depicted). Note, in addition, that in both sequences, the 
typicall  woman engages in some household work activity immediately following a market 
workk episode. This is a clear difference with the sequence of activities of most of the typical 
malee breadwinners, but something these women have in common with the typical women in 
thee dual-earner clusters. 
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Figuree 5.8: Typical sequences of no-earner  clusters 

Thee Netherlands 

Clusterr 1 

Clusterr 2 

Clusterr 3 

Thee United Kingdom 

Clusterr 1 

Clusterr 2 

Figur ee 5.9: Typical sequences of female breadwinner  clusters 

Thee Netherlands 

Clusterr 1 

»**  llil i  HIIIHilimHli l !tii iiinniHiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiip^ 

Thee United Kingdom 

Clusterr 1 

m m »;i;iii;iiiii;in;iin!iiKiiniiniiniiiiii;iHiiiiiiii|ii[in;i;i;i;ii;iiiiiiiiiiiiMii;iii;iiiiiiiuii!iii!iii i 

Clusterr 2 

Legend:: I I Household work Markett work Leisure e 



Towardss a typology of couples1 time-use 161 1 

5.5.44 Some concluding general remarks 

Followingg the description of the typical sequence characteristics of the different clusters 
givenn above, some general remarks remain to be made that relate not so much to the 
differencess between the clusters but to the broader picture to be derived from the clustering 
outcome.. A first remark concerns not so much the presence of certain typical sequences but 
ratherr the absence of some of mem. For example, night work clearly is absent among the 
manyy typical sequence features discussed. Of course, this does not imply that no one in the 
sampless studied is engaged in some night work activity. Rather, the problem is the small 
samplee size in both the Dutch and UK cases. Because the number of sequences with night 
workk episodes is relatively small in the Dutch and UK samples, these sequences - which are 
easilyy recognized in the color codings - are not numerous enough to be grouped together in 
distinctivee clusters and instead are allocated to the rest category. Similarly, the fact that the 
clusterr procedure returns a one-and-a-half-earner cluster with women working part-time in 
thee afternoons for the UK (UK dual-earner cluster 3) but not for the Netherlands, does not 
implyy that there are no such one-and-a-half-eamer couples to be found in the Dutch data set, 
butt simply that the sequences which are typical in that manner are not frequently found. 

AA second general remark relates not to the differences but to some notable similarities 
betweenn the typical couple sequences graphed, i.e. those related to the differences in the order 
ass well as in the fragmentation of men's and women's activities. There appear to be some 
distinctt gender differences in the time-use sequences studied. As for the order of activities, a 
quickk glance at Figures 5.6 to 5.9 shows that whereas 12 of the 15 typical women engaged in 
markett work start their work day with a household work episode before they engage in 
markett work, this is true for only 5 of the 26 typical men engaged in market work. Most 
typicall  men start their work day immediately with a market work activity. In addition, 12 out 
off  the 15 typical women engage in some household work activity immediately following 
theirr market work episode, whereas only 3 of the 26 men do so. A simple count of the state 
changess in the two data sets confirm these fmdings in a more general way. In the Dutch case, 
somee 40 percent of women's market work episodes are directly preceded by a household 
workk episode, whereas this is the case in only 16 percent of men's transitions to work. 
Similarly,, some 45 percent of women's transitions from market work are transitions to a 
householdd work episode. In men's case, the comparable figure is 18 percent. The figures for 
thee UK are similar, and show that whereas some 35 percent of women's market work 
episodess are directly preceded by a household work episode, this is the case in only 24 
percentt of men's transitions to market work. Similarly, 48 percent of women's transitions 
fromfrom market work are transitions to household work, whereas for men the comparable figure 
iss 26 percent34. 

344 In three out of four cases the absolute figures for transitions to or from household work are also higher for 

womenn than for men. Denoting the transition from, for example, household work to market work as HM, the 

absolutee figures for Dutch women are HM=99 and MH=113 (and LM=154, ML=138). For men the 
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Ass to the fragmentation of time, i.e. the number of times men and women interrupt one 

activityy to engage in another, again there are clear gender differences. In almost all typical 

sequencess depicted, women's time-use is more fragmented than men's is. This is especially 

thee case when lots of household work is performed. Thus, whereas most of the sequences of 

thee typical men in the male breadwinner umbrella cluster contain one long episode of market 

work,, one or two episodes of household work, and relatively long, uninterrupted periods of 

leisure,, the sequences of the typical women in the breadwinner clusters are usually made up 

off  relatively short household work and leisure episodes35. These findings also extend beyond 

thee level of the typical sequences shown. At the sample level, some additional calculations 

showw that women's time-use is clearly more fragmented than men's time-use. Thus, Dutch 

womenn have on average 6.8 leisure episodes, with an average duration of 2:20 hours, whereas 

Dutchh men have 4.2 leisure episodes, with an average duration of 3:21 hours. Similarly, UK 

womenn have on average 6.1 leisure episodes with an average duration of 2:29 hours, whereas 

UKK men have an average of 4.0 leisure periods, with an average duration of 3:28 hours. 

Thesee gender differences in the fragmentation of time remain at the cluster level. For 

example,, whereas Dutch couples in the dual-earner umbrella cluster have on average about 

thee same amount of leisure time, women's leisure time is more often interrupted than men's 

leisuree time (5.7 times versus 3.3). And whereas women in Dutch male breadwinner couples 

doo not have twice as much leisure time as their partners, their leisure time is more than twice 

ass often interrupted (6.5 times for women versus 2.9 times for men). 

5.66 Conclusions 

Thee aim of this chapter was to add a building block to the study of sequence issues. It focused 

onn the question of whether optimal matching analysis, a heuristic, data-exploratory technique, 

cann be successfully applied in exploratory research on timing aspects of couples' time-use, 

andd emphasized both the sequence alignment and clustering phase of the analysis. The key 

questionn to be answered in this final section is whether the results of the analyses allow us to 

labell  OMA 'successful'. Do the empirical groupings generated in the clustering phase of the 

analysess facilitate the identification and description of sequence aspects of patterns of the 

intra-householdd division of labor and do they make any sense from a substantive point of 

view? ? 

Theree are several grounds justifying an affirmative answer to this question. For one, 

well-knownn patterns such as the dual-earner pattern and the male breadwinner pattern show 

upp in the results. This may seem very obvious. However, it is in no way self-evident that the 

correspondingg figures are 77 and 87 (and 408,409). For UK women the figures are HM=95 and MH=133 
(andd LM=175, ML=144). For men the corresponding figures are 102 and 111 (328,323). 
355 This finding on thee gendered nature of the fragmentation of leisure time corresponds with similar findings 
off  Rydenstam (1997), Gershuny & Sullivan (1998), and Sullivan (1997). 
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alignmentt and clustering procedures return dual-earner, breadwinner and no-earner clusters. 
Thee fact that they do is quite comforting from a data exploratory point of view. 

Equallyy comforting is the result that the analyses detect these familiar patterns in both 
thee Dutch and the UK data sets. The integrated statistics given for the different umbrella 
clusterss are quite similar for both countries (see section 5.4.3), a result which suggests the 
methodd is robust when applied to time-use data. The fact that the analyses result in more 
diversityy within an umbrella cluster in one data set than in another, certainly does not weaken 
thiss conclusion. Given that, at the end of the 1980s, the number of dual-earner families in the 
UKK far outweighed the number of such families in the Netherlands, with the reverse applying 
too male breadwinner families, it should come as no surprise to find relatively much diversity 
inn dual-earner patterns in die UK, and relatively much diversity in breadwinner patterns in the 
Netherlands. . 

Third,, the empirical typology which results points to a wide variety in the daily 
rhythmss of couples' division of labor, related to differences in the order of activities, the 
synchronizationn of episodes, the fragmentation of sequences as well as to more conventional 
characteristicss such as the amount of work and leisure time available and the gendered nature 
off  die division of labor. OMA has relatively few difficulties in distinguishing between 
differentt types of sequences within an (umbrella) cluster of - when using more traditional 
researchh tools - seemingly quite similar sequences. Thus, for example, OMA groups together 
'normal'' dual-earner sequences which are characterized by relatively unfiragmented, 
synchronizedd work schedules at normal work hours and distinguishes this grouping clearly 
fromm other groupings, such as a that of sequences with almost non-overlapping work 
scheduless and relatively little joint leisure time. Unless one can successfully argue that the 
differencess detected are not materially important and, for example, do not influence choice 
behavior,, OMA suggests that these aspects should be considered in both empirical and 
theoreticall  work on the intra-household division of labor. 

Clearly,, however, the analyses presented have not as yet resulted in a definite typology 
off  couples' time-use sequences. Before any such typology can be used as a dependent or 
independentt variable in research dealing with intra-household division of labor issues, more 
workk is needed. A first necessary step towards a more definite typology of couples' time-use 
sequencess is die application of OMA to considerably larger samples tiian the ones used for 
thee research presented here. An obvious limitation of the study is the small size of the 
sampless used. Although the sample sizes are large compared to those used in related research, 
thee number of observations is still too small to allow for the clustering of several 'a-typical' 
workk schedules (also see section 5.5.4). Inspection of the color codings shows that many of 
thee sequences not clustered but allocated to the rest category are sequences of well-known 'a-
typical'' patterns, such as those of night workers and those of people who work extremely 
longg days. An additional important drawback of the small sample size is that it precluded me 
fromfrom any rigorous statistical testing of the sequence characteristics detected and from 
performingg extensive analyses on the relationship between cluster membership and 
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exogenouss variables36. Because the research presented is experimental and explores the 
possibilitiess of OMA in time-use research, this drawback is not too severe. It should be 
evident,, however, that once a more definite typology is established, a main topic for future 
researchh is whether differences between sequences can be explained by differences in 
exogenouss variables or whether they in turn explain differences in endogenous variables. 
Oncee time-use sequence patterns are firmly established, the question is how they and the lack 
off  potential for communication and synchronization relate to family characteristics, job 
characteristicss such as travel time, job satisfaction and the like, income variables, and 
physicall  and mental health indicators related to the benefits derived from social interaction37. 

AA second extension of the research concerns a broadening of the time span of the 
sequencess studied. In this chapter, the analysis focused on the timing of activities in the 
coursee of one day only. This is problematic for two reasons. First, this focus causes problems 
withh right and left censoring. In some cases the diary day may begin or end with, say, only 
halff  an hour of market work, and we are unable to say whether these thirty minutes represent 
thee end or beginning of a whole night of work, or just a short work period after or before a 
goodd night's sleep. Or, in the words of Andrew Harvey et al (2000: 31), we are unable to say 
'whetherr paid employment constitutes the end of a ten hour shift, or a half hour session 
duringg which someone wrote down a good idea which occurred to him during sleep'. Second, 
thiss focus does not allow for an analysis of weekly, monthly, or yearly cycles. The daily 
perspectivee was chosen in order to allow for comparisons of the results of OMA on two 
differentt data sets, and thus to say something about the robustness of the findings. 
Unfortunately,, this choice implies that it is impossible to say anything definite about couples' 
weeklyy schedules of time. If one assumes that all weekdays are structured in similar ways, 
thiss is not a sizeable problem. However, this assumption does not seem tenable. In actual fact, 
'virtuallyy every aspect of life in industrial societies, from school hours, opening times of 
governmentt and regulatory agencies, scheduling of television and radio programmes, opening 
hourss of restaurants, libraries, or theatres, scheduling of sporting events, and standard 
employmentt contracts work on weekly cycles' (idem). In order to capture all the 
heterogeneityy in work schedules which arises because of differences in couples' scheduling 
off  workdays over the week or even over the month or year, future research should try to 
incorporatee longer time spans of sequences. 

1611 did run some analyses, but these only allow for  some conclusions at the level of the three large umbrella 
clusters,, conclusions which are already well known or  could have been reached using non-sequence data as 
well.. For  example, I find that the relationship between a family type variable (constructed such as to take 
accountt  of the age of the youngest child and the age of the female partner) and umbrella cluster  membership 
iss stronger  for  the Netherlands than it is for  the UK. Thus, for  example, couples with children are clearly 
underrepresentedd in the Dutch dual-earner  cluster. In the UK two-third s of those in dual-earner  couples are 
coupless with children. The more interesting findings are likely to be found at the cluster  level, but at that 
levell  most clusters did not contain more than twenty sequences. 
377 See Weiss (1996) for  a formal, theoretical discussion on timing issues. 
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Third,, and most important, more work needs to be done to strengthen the substantive content 
off  the empirical typologies. Those acquainted with cluster analyses know that such analyses 
invariablyy result in one typology or another. This typology is not always of substantive 
interest.. The topic I see as most important to follow-up research is related to the conclusion 
thatt whereas OMA seems to handle diversity in time-use sequences of dual-earner couples 
fairlyy well, it appears to have considerably more problems with the identification of separate 
groupingss of breadwinner couples and no-earner groupings. Thus, for example, although the 
analysess result in quite a number of clusters within the umbrella cluster of breadwinner 
couples,, it is not very clear on what basis the sequences are grouped together. In some 
instancess the groupings identified by the clustering procedure do make sense from an intra-
householdd division of labor point of view. In many instances, however, there is no clear 
reasonn why the sequences grouped together are grouped together as they are. As color 
codingss clearly show differences in the ordering of episodes within these clusters, the only 
reasonn why these sequences are grouped together appears to be differences in the amount of 
couples'' combinations of household work, market work and leisure time and nothing else. 

Thee differences in outcomes for dual-earner sequences on the one hand and for other 
sequencess on the other, I suggest, are related to differences in clock-oriented and task-
orientedd time-use and the meaning of'leisure' in a clock-oriented or a task-oriented context38. 
Thee notion of clock-oriented time is associated with industrialization and the production of 
relativelyy homogenous goods via large-scale production and the specialization of labor and 
capital.. Today, although perhaps decreasingly so, most market time can still be labeled clock-
oriented.. It 'comes in finite units, a uniform and abstract time that can be measured, 
quantitativelyy evaluated, controlled, and exchanged for money, accumulated for 'time out', 
andd delimited against leisure time' (Adam 1995: 95). The notion of task-oriented time, on the 
otherr hand, is associated with work which is highly diversified, unspecialized, small-scale 
andd which demands many switches between tasks during the day. Most household work, and 
somee (post-industrial) market work, is task-oriented, 'some of which are urgent and cannot be 
putt aside, like a crying baby. Rest periods are thus not assured and regular, and the work 
cannott in fact be done at one's own pace' (Hartmann 1974: 224)39. In the first, clock-oriented 
context,, the leisure of those mainly engaged in market work is to be used at their own 
discretion,, being their 'free' time. For the second, task-oriented context leisure is a 
combinationn of both discretionary and non-discretionary time, i.e. what is left over after the 
timee devoted to (irregular) household work activities is deducted (cf. Moore 1963: 35)40. For 
thee sequences with at least one partner relatively often engaged in household work, the task-

388 See Thompson 1965 (cited in Gershuny &  Sullivan 1998), Hartmann 1972, and more recently Adam 1995. 
399 In fact, it is argued, precisely those goods which are less suitable for  market production and are of a more 
orr  less heterogeneous nature, are the ones that have stayed in the home. 
400 Adam (1995: 96) goes as far  as to say that outside the framework of 'economic time' the idea of 'free 
time''  must remain relatively meaningless since its very definition is tied to the history of paid employment. 
Whenn individuals are not in paid employment, therefore, she suggests it makes littl e sense to speak of their 
'freee time'. 
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orientedd context - often in combination with a clock-oriented context - is the relevant one to 
consider.. Because of the susceptibility to interruption and idiosyncrasies in this context, it 
comess as no surprise that it is difficult to detect many habitual, fixed time-use patterns in the 
sequences.. And in a sense, the problems experienced in summarizing the sequence aspects of 
thee typical patterns of breadwinner and no-earner clusters are in fact excellent illustrations of 
thee lack of habit and fixed rhythms in household work and, vice versa, of the structuring 
effectss of paid employment. 

Givenn these differences, follow-up research can go one of several ways. For those who 
wantt to analyze the interactions between market work and household work in families, the 
roadd ahead might be a rough one. Because, as Jonathan Gershuny & Oriel Sullivan (1998) 
observe,, many of the contemporary difficulties of dual-earner families are 'precisely about 
tryingg to reconcile two very different scales of time', such further research on sequence issues 
off  the intra-household allocation of time cannot ignore the contextual differences and should 
concentratee on how to adequately deal with discretionary and non-discretionary aspects of 
leisuree time. Although the OMA results did point at some remarkable sequence differences 
betweenn men and women's time-use apparently related to the interactions between market 
workk and household work (see section 5.5.4), the clustering presented cannot yet be labeled 
successfull  in any substantive sense. It leaves open too many questions as to why certain 
sequencess are grouped in one cluster as opposed to another, and does not facilitate a 
substantivee interpretation of family rhythms and the way families deal with both clock and 
task-scaless of time. One suggestion for further research is to simplify the analyses presented 
heree in one respect so as to focus more specifically on the complexity of the interactions 
betweenn household work, market work and leisure. For example, one may be better able to 
interprett the clustering outcomes when the analyses are at individual level instead of at 
couplee level. In addition, it may be helpful to start with more local analyses of the sequences 
andd focus on local similarities in sub-sequences, instead of global, whole-sequence analyses 
(seee Wilson 1998). 

AA more straightforward solution is simply to discard the distinction between household 
workk and leisure, and study sequences of market work and its complement 'leisure' in a 
labor-leisuree type of framework. Obviously this solution will not do if one is interested in 
wayss of reconciling the different time scales of market work and household work. However, 
otherr research issues related to the increasing heterogeneity in market work schedules may 
welll  be served with this simplification. The results of the analyses presented here suggest it 
wouldd be relatively straightforward to perform an OMA on such sequences. Given the 
increasingg diversity in work schedules and the littl e quantitative research available to study its 
consequences,, this road seems worth taking. There are a number of interesting time-use data 
setss available which contain a sufficient number of cases to study and which allow for the 
studyy of weekly cycles. For the Netherlands, the time-diary data of the Social and Cultural 
Planningg Bureau, collected every fifth year since 1975 for different samples of individuals of 
122 years of age or older, seem especially suited to follow-up research along the lines 



Towardss a typology of couples1 time-use 167 7 

suggested,, even though these data have unfortunately been collected at individual rather than 
householdd level. These time-diary data are excellent examples of the richness which 
characterizess most time-diary data sets. Although the Dutch SCP time-diary data have 
alreadyy often been analyzed in both national and international time-use studies, they are still 
underutilizedd with respect to the sequence information they contain. The lack of adequate 
measuress to summarize sequence information undoubtedly is a major reason for this neglect. 

Itt seems appropriate to end this chapter by repeating Stone's plea 'not to avoid 
sequencee issues, but to develop more sophisticated ways of handling time'. Almost thirty 
yearss after these words were first written down, and now that rich time-use data-sets have 
becomee available, computing possibilities have improved, and techniques like optimal 
matchingg analysis have been introduced into the social sciences, it would be a waste not to 
followw Stone's lead. Sequence issues - this chapter has proved that much - are still 
complicatedd and perplexing. They are not, however, impossible to study and there is no need 
too avoid them. In actual fact, given the increasing public and scientific awareness of the 
importancee of sequence issues, I would say today even more so than thirty years ago there is 
aa pressing need to study them. 
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Appendixx 5.1: Sequence alignment procedure 

Inn order to illustrate the method of sequence alignment, consider the time-use patterns of two 
Britishh couples, couple A and couple B, on a Thursday. Below, the somewhat crude 
representationn of these two couples' time-use in fifteen minute periods from 6 a.m. to 6 a.m. 
thee following morning shows that they are spending their time in fairly, but not exactly, 
similarr ways. Again, leisure time is denoted as L, household work H, and market work M. 
Thee first letter refers to the time-use of women, whereas the second letter refers to the time-
usee of men. 

A:: LL LL LL HL LL HH HM MM ... MM ML ML LL HL ... HL HL LL ... LL 
B:: LL HL LL LL LL HL HL MM ... MM MM MM ML HL ... HL LL LL ... LL 

Bothh partners in both couples work on the labor market, mostly at similar times (MM) 
althoughh they do not start and end exactly at the same time (HM, ML). After market work 
hours,, in both households the woman takes care of the housework, while the man allocates 
timee to leisure (HL). In the evening, all the work is done: both sequences end with periods of 
jointt leisure (LL). As it turns out, using the indel costs mentioned, the time-use patterns of 
thesee two couples happen to be the two most similar time-use patterns in this sample of 
couples'' time-use on British Thursdays. The distance measured is 12. That is, in order to 
alignn these two sequences only twelve insertions or deletions are necessary. Below this 
distancee is computed using the dynamic programming algorithm, but with this simple 
examplee it is also possible to compute the distance by inspection. To do this, first take the 
firstt part of the sequences, up to the time slot where both couples go to work (MM ... MM). 

A:: (|> $ LL LL LL HL LL HH HM MM ... MM 
B:: LL HL LL LL LL HL <|l $ HL MM ... MM 

Deletingg the two time slots at the beginning, then inserting two time slots with states LL and 
HH,, and finally substituting HM for HL results in an alignment of the two 'sub-sequences'41. 
Thee costs of doing so add up to 6. Note that there are several other ways of aligning these two 
sub-sequencess such that the costs add up to 6. For example, instead of deleting the first half 
hourr of the second couple, we may opt to delete the second quarter and delete the third, fourth 
orr fifth quarter to align the beginning of the sequences. Whatever alignment we choose, 
however,, the minimum costs involved are 6. 

Addd to this subtotal the minimum costs of aligning the second part of the sequences: 

411 Note that this last step is equivalent to deleting HL and inserting HM. The equivalence is due to the 

definitionn of indel and substitution costs. 
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A:: <)> <|> ML ML LL HL ... HL $ HL LL ... LL 

B:: MM MM ML <f <f HL ... HL LL <|> LL ... LL 

Again,, here the minimum costs are 6, deleting MM, MM and LL, and inserting ML LL and 
HL.. The total costs of aligning these two sequences, and thus the distance between the two 
sequences,, amounts to 12. This is slightly more than six percent of the maximum possible 
distancee between two sequences (192 indel operations). 

Itt might be instructive to compare the distance measure thus computed to a more 
straightforwardd one, which compares two sequences analyzing whether the activity 
mentionedd in a specific 15 minute period in one sequence differs from the activity mentioned 
inn the same 15 minute period in other sequence (see Van den Broek et al 1999, pp. 150-153). 
Thiss latter measure of difference runs from zero (no difference between the two sequences) to 
966 (none of the 96 15-minute periods are die same). Applied to the sequences given in the 
above,, the measure is equal to 8 or 8.3 percent of the possible 96 units, which is rather similar 
too the sequence alignment method. 

However,, the difference between the two measures grows larger if, for illustrative 
reasons,, one were to take the following two sequences: 

A:: LL HL LL HL LL HL ... LL HL LL HL LL HL 
B:: HL LL HL LL HL LL ... HL LL HL LL HL LL 

Thee sequence alignment measure of this pairwise comparison is equal to 2, one deletion (for 
examplee LL at the beginning of sequence A) and one insertion (for example LL at me end of 
sequencee A). The difference measure comparing specific 15-minute periods is equal to 96. 
Thee first measure captures the similarities between the two time-use patterns after accounting 
forr the slightly different starting times. The second one stresses the differences between the 
twoo time-use patterns, ignoring the similar patterns and focusing on the fact that the time-uses 
off  the couples represented by sequence A and B differ at every single 15-minute period. 
Whenn the exact timing of an activity matters, this may be a useful measure in some cases. In 
manyy instances, however, and especially when quite short time-periods such as 15-minute 
periodss are considered, OMA may be more instructive. 

Off  course, a visual inspection is not always sufficient to align pairs of sequences. In OMA the 
problemm of minimizing intersequence distance is solved by an iterative minimization 
procedure42.. The matrix below illustrates the alignment of part of sequence A and B (to 
preventt extremely large matrices, only the first part of the sequences is shown). One 
sequence,, by convention die top one in an alignment (here sequence A) spans the columns of 

4242 What follows is an adapted version of Abbott & Hrycak 1990, Appendix, pp.178-181. 
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thee matrix, leaving the first column without a label. The other sequence (here sequence B) 
spanss the rows, leaving the first row without a label. 

Too create the minimum cost alignment we move through this matrix downwards and to 
thee right. Moving right one column means 'adding an insertion' to the alignment. This means 
puttingg the column label in top member, sequence A, and $ (for null) in the bottom member, 
sequencee B. Moving down one row means 'adding a deletion', which conversely means 
puttingg the row label in the bottom member of the alignment, sequence B, and <j) in the top 
member,, sequence A. Moving down one row and to the right one column (i.e. diagonally 
downwardd and to the right) means 'adding a substitution', putting the column label in the top 
memberr of the alignment, sequence A, and the row label in the bottom member, sequence B. 
Thee costs of these movements are recorded in the matrix: insertion costs are in the lower left 
off  each cell, deletion costs in the upper right, substitution costs in the upper left. Here, 
insertionn and deletion costs are equal to 1, and substitution costs (one deletion and one 
insertion)) to 243. The lower right element in each cell is the minimum cost of arriving there. 
Thee cost at the start, in the upper left corner of the matrix, therefore, is zero. Since we move 
too the right along the first row only by continuously 'inserting', there are only insertion costs 
andd total costs in these border cells. Each additional column costs one, and we end up, at the 
upperr right-hand corner, with a cost of 8; we now have sequence A at the top in the alignment 

433 Unless, of course, the column label and the row label are identical. Then, the costs are zero as no real 

substitutionn takes place. 
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andd a row of 4>'s at the bottom. Similarly, since we move down the first column only by 
continuouss 'deletion', each additional row costs us one, and we end up at the lower left 
comerr with a cost of 8; here we have sequence B at the bottom of the alignment, and 8 <|>'s at 
thee top. 

Sincee we wish to arrive at a full alignment of both sequences, we must arrive at the 
lowerr right corner. Note that any interior cell can be entered three ways: from the left (by 
insertion),, from above (by deletion) and diagonally from left above (by substitution). 
Assumingg we have already calculated the minimum costs of arriving at these prior cells, we 
simplyy add these prior costs to the cost of entering the present cell from each of those cells 
andd choose the minimum of these sums for the lower right of the present cell. Thus we first 
calculatee the uppermost left interior cell. We can enter from the left at the cost of one or from 
abovee at the cost of one. In each case, the prior cost was one and the cost of entry is one, with 
totall  cost of two. We can also enter diagonally, with prior cost zero and entry cost zero (as no 
substitutionn is necessary). Clearly 0 is the minimum total cost Thus, this becomes the lower 
rightright entry of the cell. Each of the tree paths embodies a different alignment: 

Fromm the left: <J> LL Total costs 2 
LLL 4> 

Fromm above: LL $ Total costs 2 
4>> LL 

Diagonally:: LL Total costs 0 
LL L 

Wee proceed similarly downward through the matrix. Again we can enter the second interior 
celll  (HL, LL) from the left at the cost of one. The prior cost was two, with total cost of three. 
Wee can also enter from above at the cost of one, with prior costs of zero and thus a total cost 
off  one. Entering diagonally has prior costs one and entry costs 2 (now substitution is 
necessary).. Clearly, 1 is the minimum total cost. 

Fromm the left: <f • L^ Total costs 3 
LLL HL 4» 

Fromm above: LL $ Totalcosts ' 
LLL LL 

Diagonally:: <fr LL Total costs 3 
LLL HL 

Wee proceed similarly through the matrix to reach a full alignment of both sequences at a cost 
off 6. This result can be reached in a number of different ways. The different pathways are 
indicatedd by the arrows in the table. 
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Appendixx 5.2: Cluster  analysis procedure 

Inn agglomerative hierarchical clustering, clusters are formed by grouping sequences into 
biggerr and bigger clusters until all sequences are members of a single cluster - here, the 
'superclusters'' of the Dutch and UK samples. Each sequence begins as a cluster by itself. The 
twoo closest clusters are merged to form a new cluster that replaces the two old clusters. 
Mergingg of the two closest clusters is repeated until only one cluster is left. The methods used 
too cluster the cases are mostly heuristic methods, rules of thumb which in most cases are not 
supportedd by an extensive body of statistical reasoning. Depending on the specific method 
used,, one can also arrive at quite different clusters. Because of the exploratory nature of this 
analysis,, I clustered the sequences using two clustering methods: average linkage between 
groupss and Ward's minimum variance method44. 

Thee purpose of the clustering is to place the sequences into clusters suggested by the 
data,, rather than defined a priori, so that the sequences in a given cluster tend to be similar to 
eachh other in some sense, and the ones in different clusters tend to be dissimilar. The tricky 
thingg is to determine the appropriate level of (dis)aggregation, i.e. to determine the number of 
clusters.. Only in very special circumstances will the clusters that emerge be clearly 
identifiable45.. In most cases, however, it is not immediately obvious where in the cluster 
hierarchyy the grouping of cases into one and the same cluster should stop. The fact that the 
numberr and the different sizes of the clusters identified can differ greatly depending on the 
specificc method used does not make things easier. 

II  decided to use a simple two-step rule of thumb to determine the number of clusters 
andd analyzed the two dendrograms that result from the clustering procedure using Ward's 
methodd and average linkage (see Halpin & Chan, 1998, who use a similar but not identical 
procedure).. First, on bom dendrograms I drew a horizontal line halfway between the top of 
thee diagram (indicating the distance between the final two clusters) and the bottom 
(indicatingg the distance between identical data points (i.e. zero)). Clusters are identified 
countingg the vertical lines crossing this horizontal line, treating each one as the root of a 
cluster.. The problem, of course, is that the number of clusters now differs depending on 
whetherr I base the classification on one or the other dendrogram. Therefore, the second step 
iss to opt for the largest number of clusters thus determined - this is the number of clusters 
foundd when using average linkage - and move the horizontal line on the other dendrogram -
usingg Ward's method - such that the same number of clusters results. A simple cross-

444 The cluster analyses are performed using SPSS for Unix (Release 6.1). In average linkage, the distance 

betweenn two clusters is the average distance between pairs of sequences, one in each cluster. Using Ward's 

minimumm variance method, the criterion for combination is that the within-cluster variation as measured by 

thee sum of the within-cluster deviation from cluster means is minimized. See for details, e.g. Aldenderfer & 

Blashfield(1984). . 
455 For example, a clustering on the basis of a single dichotomous variable will result in two clearly 

identifiablee clusters. These clusters could, of course, also have been identified without the clustering 

procedure. . 
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tabulationn of cases by clusters shows that in most of the cases the clusters identified by 
averagee linkage can be interpreted as 'umbrella clusters' encompassing the clusters identified 
byy Ward's method. In this paper, clusters are defined as those cases which both are identified 
ass belonging to the same cluster according to Ward's method and average linkage, and 
consistt of more than two percent of the total sample. 
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Appendixx 5.3: Couples' allocation of time to household work, market 
work,, and leisure 

Tablee A5.3-a: Dutch couples' allocation of time to household work , market work , and 

leisure,, per  country and per  umbrella cluster 

InIn percentages, standard deviations in brackets, and hows: minutes; Thursdays only 

Dual-earnerr cluster (N=78) 

WomenWomen Household work 

Householdd work 
Markett work 
Leisure e 

Columnn total 

Inn % Time 
2.55 (3.1) 0:36 
1.44 (3.1) 0:20 
1.66 (2.1) 0:23 

5.44 (4.8) 1:18 
Malee breadwinner cluster (N=189) 

WomenWomen Household work 

Householdd work 
Markett work 
Leisure e 

Columnn total 

Inn % Time 
2.99 (3.4) 0:42 
0.11 (0.9) 0:01 
2.22 (2.9) 0:32 

5.22 (5.1) 1:15 
No-earnerr cluster (N=70) 

WomenWomen Household work 

Householdd work 
Markett work 
Leisure e 

Columnn total 

Inn % Time 
12.77 (8.4) 3:03 
0.66 (2.0) 0:09 
5.88 (5.7) 1:24 

19.11 (10.5) 4:35 
Femalee breadwinner cluster (N=8) 

WomenWomen Household work 

Householdd work 
Markett work 
Leisure e 

Columnn total 

Inn % Time 
1.44 (2.5) 0:20 
8.22 (6.3) 1:58 
1.88 (3.6) 0:26 

11.55 (8.3) 2:46 
Malee breadwinner cluster (2) (N=l 3) 

Householdd work 
Women Women 
Householdd work 
Markett work 
Leisure e 

Columnn total 

Inn % Time 
5.88 (6.2) 1:24 
0.00 (0.0) 0:00 
1.22 (1.3) 0:17 

7.00 (7.2) 1:41 

Men Men 
Markett work 
Inn % Time 
5.11 (6.0) 1:13 

29.66 (8.8) 7:06 
4.55 (4.4) 1:05 

39.22 (6.6) 9:24 

Men Men 
Markett work 
Inn % Time 

22.33 (9.1) 5:21 
1.00 (3.0) 0:14 

17.44 (8.3) 4:11 

40.77 (7.1) 9:46 

Men Men 
Markett work 
Inn % Time 
0.55 (1.7) 0:07 
0.00 (0.0) 0:00 
0.88 (3.2) 0:12 

1.22 (4.8) 0:17 

Men Men 
Markett work 
Inn % Time 
0.00 (0.0) 0:00 
2.99 (4.5) 0:42 
0.00 (0.0) 0:00 

2.99 (4.5) 0:42 

Men Men 
Markett work 
Inn % Time 

16.77 (6.3) 4:00 
1.88 (3.4) 0:26 

31.6(11.5)) 7:35 

50.0(12.6)) 12:00 

Leisure e 
In% % 

3.99 (4.0) 
3.77 (4.3) 

47.99 (5.2) 

55.44 (5.8) 

Leisure e 
In% % 
5.66 (4.1) 
0.44 (1.3) 

48.11 (6.6) 

54.11 (6.9) 

Leisure e 
In% % 

12.44 (6.7) 
0.33 (1.8) 

67.00 (8.2) 

79.77 (9.8) 

Leisure e 
In% % 
3.66 (3.2) 

25.99 (5.4) 
56.11 (6.2) 

85.77 (8.1) 

Leisure e 
In% % 
4.55 (3.8) 
0.44 (1.4) 

38.11 (6.1) 

43.00 (8.0) 

Time e 
0:56 6 
0:53 3 

11:30 0 

13:18 8 

Time e 
1:21 1 
0:06 6 

11:33 3 

12:59 9 

rime e 
2:59 9 
0:04 4 

16:05 5 

19:08 8 

rime e 
0:52 2 
6:13 3 

13:28 8 

20:34 4 

Time e 
1:05 5 
0:06 6 
9:09 9 

10:19 9 

Roww total 
Inn % Time 

11.44 (8.3) 2:44 
34.77 (9.9) 8:20 
53.99 (6.4) 12:56 

1000 24:00 

Roww total 
Inn % Time 

30.88 (10.7) 7:24 
1.55 (3.7) 0:22 

67.7(10.9)) 16:15 

1000 24:00 

Roww total 
Inn % Time 

25.66 (8.9) 6:09 
0.99 (3.4) 0:13 

73.66 (8.6) 17:40 

1000 24:00 

Roww total 
Inn % Time 
5.11 (4.6) 1:13 

37.00 (7.5) 18:53 
57.99 (5.7) 13:54 

1000 24:00 

Roww total 
Inn % Time 

26.99 (9.2) 6:27 
2.22 (4.5) 0:32 

70.99 (7.4) 17:01 

1000 24:00 

Source:: own calculations based on Statistics Netherlands' Time Budget Survey 1988. 
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Tablee A53-b: UK couples' allocation of time to household work , market work , and 

leisure,, per  country and umbrella cluster 

InIn percentages, standard deviations in brackets, and hours: minutes; Thursdays only 
Dual-earnerr cluster (N=l 32) 

Women Women Householdd work 
Men Men 

Markett work Leisure e Roww total 
In% % Time e In% % Time e In% % Time e In% % Time e 

Householdd work 
Markett work 
Leisure e 

Columnn total 

1.9 9 
1.2 2 
2.4 4 

5.4 4 

(2.3) ) 
(2.4) ) 
(2.7) ) 

(4.6) ) 

0:27 7 
0:17 7 
0:35 5 

1:18 8 

7.5 5 
26.7 7 
6.6 6 

40.8 8 

(6.5) ) 
(9.6) ) 
(6.2) ) 

(8.6) ) 

1:48 8 
6:24 4 
1:35 5 

9:48 8 

4.5 5 
1.7 7 

47.5 5 

53.8 8 

(3.9) ) 
(2.9) ) 
(6.6) ) 

(7.3) ) 

1:05 5 
0:24 4 

11:24 4 

12:55 5 

13.99 (7.5) 3:20 
29.6(10.5)) 7:06 
56.55 (7.3) 13:34 

1000 24:00 
Malee breadwinner cluster (N=l 17) 

Women Women Householdd work 
Men Men 

Markett work Leisure e Roww total 
In% % Time e In% % Time e In% % Time e In% % Time e 

Householdd work 
Markett work 
Leisure e 

1.9 9 
0.1 1 

(2.6) ) 
(0.5) ) 

0:27 7 
0:01 1 

22.8 8 
0.5 5 

(8.2) ) 
(1.8) ) 

5:28 8 
0:07 7 

5.6 6 
0.2 2 

(4.3) ) 
(1.0) ) 

1:21 1 
0:03 3 

30.2 2 
0.7 7 

(8.5) ) 
(2.2) ) 

7:15 5 
0:10 0 

2.55 (2.7) 0:36 17.3 (7.6) 4:09 49.3 (6.2) 11:50 69.0 (8.5) 16:34 

Columnn total 4.44 (4.9) 1:03 40.5 (6.1) 9:43 55.1 (6.9) 13:13 100 24:00 0 
No-earnerr cluster (N=38) 

Women Women 

Householdd work 
Markett work 
Leisure e 

Householdd work 
Men Men 

Markett work Leisure e Roww total 
In% % Time e In% % Time e In% % Time e In% % Time e 

13.1 1 
0.6 6 

(8.0) ) 
(1.9) ) 

3:09 9 
0:09 9 

0.7 7 
0.1 1 

(2.0) ) 
(0.8) ) 

0:10 0 
0:01 1 

11.1 1 
1.2 2 

(7.0) ) 
(2.7) ) 

2:40 0 
0:17 7 

24.99 (10.0) 
1.99 (4.4) 

5:59 9 
0:27 7 

6.66 (5.3) 1:35 1.0 (3.9) 0:14 65.6(10.6)15:45 73.3 (9.5)17:36 

Columnn total 20.33 (9.7) 4:52 1.8 (4.9) 0:26 77.9 (9.8) 18:42 100 24:00 0 
Femalee breadwinner cluster (N=18) 

Women Women 

Householdd work 
Markett work 
Leisure e 

Householdd work 
Men Men 

Markett work Leisure e Roww total 
In% % Time e In% % Time e In% % Time e In% % Time e 
4.00 (4.7) 

20.55 (13.4) 
0:58 8 
4:55 5 

0.0 0 
1.1 1 

(0.0) ) 
(3.1) ) 

0:00 0 
0:16 6 

4.5 5 
17.5 5 

(4.2) ) 
(9.5) ) 

1:05 5 
4:12 2 

8.66 (7.5) 
39.11 (10.4) 

2:04 4 
9:23 3 

3.11 (2.9) 0:45 0.1 (0.5) 0:01 49.1 (9.3) 11:47 52.3 (8.3) 12:33 

Columnn total 27.66 (15.0) 6:37 1.2 (3.5) 0:17 71.2(13.9)17:05 100 24:00 0 

Dual-earnerr cluster (2) (N=8) 

WomenWomen Household work 
Men Men 

Markett work Leisure e Roww total 
In% % Time e In% % Time e In% % Time e In% % Time e 

Householdd work 1.6 (1.9) 0:23 17.1 (7.4) 4:06 1.4 (1.8) 0:20 20.1 (6.6) 4:49 
Markett work 4.6 (3.4) 1:06 5.5 (5.6) 1:19 12.4 (3.6) 2:59 22.4 (8.1) 5:23 
Leisuree 4.4 (4.0) 1:03 15.9 (3.6) 3:49 37.2 (4.5) 8:56 57.5 (6.80 13:48 

Columnn total 10.66 (6.7) 2:33 38.4 (2.5) 9:13 51.0 (6.3) 12:14 100 24:00 0 

Source:: own calculations based on UK ESRC SCELI Time Budget Survey 1987. 
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Appendixx 5.4 Summary statistics by segment of day 
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