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Abstract

This paper sets out a new method to analyze sobedwith an application to the analysis of
synchronization within dual-earner couples. Thevflaf the traditional time-budget approach are ghbu

to light: time is not a constant flux and disregagdthe social dimension of time and the signifoamof
scheduling dismantles a great part of the phenomemalyzed. The method proposed is inspired by
Optimal Matching techniques but also informed bygislogical theory: it relies on information abobiet
collective rhythm. This method is further appliesl Erench dual-earner couples in 1985 and 1998
(enquétes Emploi du Temps, Insee, France, N=2%#4)ve work arrangements are uncovered. Six of
them refer to double full time schedules days, twwl to feminine partially worked days. A signifidan
proportion (20%) of the spouses who both workedilatime schedule experiences a high degree of
desynchronization (greater than 50%). A few of them@ even found to be completely desynchronized.
Women who worked partially the day observed are asncerned by off-scheduling: though the
probability of being desynchronized is reducedigaificant number of women work while their spouses
are not working. Desynchronization dramaticallyreased between 1985 and 1998: more spouses work
more desynchronized days but desynchronizationeedpands in most of the days. The increase observed
is particularly prominent for couples where womearkvartial schedules.
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Introduction: the social nature of time and its con sequences for the
analysis of the use of time

The use of time has been mainly analyzed through-tudgetsi.e. in a way by identifying time
with money®. The introduction of a recent document broachirgghmdological aspects of time-
use analysis provides a fine example of this pc@sational Research Council 2000):
“Although much is known about how American buddatit financial resources, very little is
known about how Americans budget their time resesitcThe implicit hypothesis of such a
rationale is that time is money that time can beoanted for in the same manner than money:
that we can add up time like we would do with anyrency. But is this true? It would if time
were the homogeneous flux used by physicists, makieians, or economists. But the flow of
the day is not a succession of identical momenlsdfiin by activities. This representation,
conveyed by an analysis of the use of time focusetime-budgets, helped and is still helping to
detect empirically macro social changes, like f@tance those underlined by Jonathan Gershuny
(2000). However, when individual behavior is akstahe use of time cannot be restricted to the
budget of time (Wilson, 1998).

Indeed, adding up hours is legitimate when a tealpaccounting system is aimed at. An
accounting system gives a very synthetic picturthefassets and liabilities of firms but does not
explain how these firms managed to reach theséplart balanced budgets. It is the same with
time-budgets. Trying to get back to the individukgcisions which have led to the observed
budget is a most perilous task, much more thanpédbrmed by a financial analyst whose job is
made easy by the availability of additional infotroa such as the firm's biography, whereas for
the time-budget analyst, this information is notyamissing but would be in fact useless, given
the size of the sample required by statistical @doces. Moreover, using time-budget data to
grasp individual behavior is quite puzzling knowithgt these data come from time-use surveys
which provide a wealth of details. It amounts tonglify the data and try to recover this
subsequent loss of detail by using complex steséisthethods. It would be simpler and safer not
to lose information in the first place. And in thatse, the information is the decomposition of
time-budgets into different parts of the day, tbhkesluling of activities, which is far from being
random.

In this regard, sociologists have long evidenceddbcial nature of time. It does not only mean
that time is socially structured but also that peago and when they do it depends on their
expectations about what others do or are suppasehb.t Durations amalgamate these crucial
subtleties and are to be avoided if individual hatrais to be grasped. Instead of muddling
incomparable moments, comparable moments shoulghtheered and separated from different
moments,i.e. only a typology can address this issue with somlevanc&. This article
introduces a new method to measure the similafitycbedules, a method based on collective
rhythm. This method is illustrated with an applioatto the analysis of the work arrangements of
dual-earner couples. But first, in view of its piaence in the study of schedules, the collective
dimension of time is briefly emphasized.

30 Money is used here because of the connotatidheofvord “budget”, but the issue at stake is mucheyeneral:
statistically speaking, how far can we legitimatetynpute and use averages of dissimilar objects?
31 A typology also ensures that averages comput#iinéach type have some consistency.
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The social nature of time

As Emile Durkheim noticed (1925, p. 16), time isazial construction that reflects the rhythm of
the collective life but also contributes in retaonstructure this collective rhythm by producing a
stable environment. This quite simple statemenvegs two essential ideas for the analysis of
schedules. First and foremost, it means that sdimgdis a crucial dimension of activities since
time reflects the collective rhythm or in other @stime is socially differentiatedo that adding
up hours may dismantle a great part of the sog@méndsion of the phenomenon studied: time is
not a constant flux, each hour, day, week, etdifferent from one another. But it also means
that the collective rhythm is liable to influenceetscheduling of activities: time's multiple
embodiment into calendars and clocks helps indalglto orient and schedule their activities by
fostering a stable environment propitious to apaton and planning (every parent knows that
by the end of the afternoon they should pick u kidm school).

First, the link between time and collective rhytlento be demonstrated. Secondly, the most
prominent institution in the collective rhythm, wofrs reviewed.

Calendars and clocks: the social regulation of cosm ic phenomenon

If calendars and most calendar divisions derivenaltely from cosmic recurrent events, their
present regularity are the most tangible eviderickeolong work to stabilize them. Indeed, if the
day is determined by the Earth's rotation on iis,akthe month is approximately linked with the
phases of the moon, and if the year is connectddthve Earth's revolution around the sun, these
correspondences are actually quite loose in cosmamvith the accuracy of our calendar system
(Elias, 1992). It was not so easy to work out aitsmh to the problem of the varying number of
days in a year and this solution, the leap yeanois used with no understanding either of its
signification or of its origin despite the totaleglictability it promotes. But this regularizatio i
not the only social regulation of cosmic phenomenon

In this light, the week represents one of the mackieved parts of this social regulation (Sorokin
and Merton 1943, Zerubavel 1985). Indeed, the vi®ebt rooted in natural recurrent events like
the other calendar elements but, on the contrarg pure social construction to improve the
coordination and the synchronization of collectagtivities (Sorokin and Merton 1943). Indeed,
there is no natural phenomenon between the mortirenday to break the continuous flow of
days. Hence the necessity of a repetitive shotiessze of days to organize daily life, to make
daily social coordination easier: the week makestionth discrete hence manageable.

Furthermore, the week is structured by the recegeasf two days, the weekend days, during
which the majority of people do not engage in suged professional activities. But the
difference between weekdays and weekends is nadtetimo work: the week is a cycle
completing the other natural cycles; this systesaigs a regularity which enables expectations
and transfers of activities according to these etgi®ns. Thus, the week strengthens the stability
of daily life and as a result helps people to orzatheir life.

Consequently, clocks and calendars are direct peaeof the link between time and the
collective rhythm. They are the historical prodwit the gradual efforts of individuals to

coordinate their activities. But it also means timalividual schedules observed on a particular
day incorporate individuals' expectations about twivas to happen that day and the days
following. The expectations concerned are not othlgse of the individuals but also the

expectations of those who interact with them.
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Therefore, now that the connection between timethadollective rhythm has been highlighted,
let us clarify what encompass the concept of ctolteahythm. The collective rhythm is actually
made up of various clocks, each reflecting a ceréapect of the collective life, embodied into
institutions (Sorokin and Merton 1937): the openogirs of administrations, shops, restaurants,
as well as labor legislation, familial policies¢.etfoster continuously a societal temporal space.
By enabling social synchronization, these socielatks, in turn, constitute the foundations of
social interactions. Work is the most importantc&l@and, since it is linked with the issue of
synchronicity within dual-earners couples, is newiewed.

The work clock

If time have its origin in religion, through theeination of the sacred and the profane (Durkheim
1925), the division of work progressively increaséé complexity of the interdependences
between individuals hence required still more aatiand homogeneous means of coordination.
For instance, Eviatar Zerubavel (1982) showed hawwoad development in the US introduced
the necessity of a time-zone system in order taowg social coordination. This case evidences
how economic growth is able to directly mold theadi system. But the economy also effects
temporality on more daily and local grounds throdigims’ business hours. In this regard, the
traditional day/night alternation functioning ase tbonsumption/work metronome is now even
challenged by the 24-hour economy. Indeed, this\pimenon seems quite developed in the US
since 20% of men and 12% of women who work and iliva couple have non-standard work
schedules (Presser 1987). This phenomenon is mocé lmited in France on account of the
more restrictive labor legislation. Night shiftsednighly penalized and were still forbidden in
certain industries to women only a few years ago.

Consequently, each type of industry, service oneaech firm is liable to produce its own clock.
Nonetheless, according to their occupation and swaial position, work schedules are likely to
vary to a large extent: work schedules space élito be connected with the position of workers
in the social space.

In particular, Alain Chenu (2002) evidenced tha grobability of working at each moment of
the day depends on the position of the individoalshe social ladder. It means that the amount
of cultural and economical capital owned deterntimea certain extent the kind of daily life
people have. Although the industry is also likeyrttroduce some distortion into this system, the
occupation is nonetheless likely to be the mairemeinant of the possible sets of schedules.
Indeed, if we consider a railroad company thenghtnshift is not uncommon among conductors
but is pretty much inconceivable among secretanes, to a lesser extent among executives,
although employed in the same company. Pierre Beunrd 979, p. 535) underlined the temporal
dimension inherent to the social space.

Each position in the social space corresponds ¢ertain set of work schedules probabilities.

This issue has been recently addressed by Jon&bkeshuny (2000). His main idea can be
summarized by the motto “leisure is work”: extergdBecker’s famous theory of the allocation

of time (1965), Gershuny points to an obvious fadit in consequences, namely that consuming
is time consuming. Even if Gershuny is drawing ¢osions in terms of education policy and

social stratification, a corollary of service congtion becoming more and more prominent in
economic growth is that economic growth requireserand more desynchronization between
certain social classes.
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But the bottom line remains that individuals' dasighedules do not only give an account of
individual lives but also of their lives as membefsa particular family and society with a
particular set of cultural and economical capit@lsnsequently, the analysis of daily activities
people engage in must be temporally grounded. i&tamce, two individuals can work the same
amount of time, but one can work night shifts ahd bther daily fixed schedules. If these
situations are mixed up then it is no wonder tha 5o difficult to get goodR? from regression
analysis using time-use data. Adding-up hours diies the phenomenon studied: it amounts to
neutralize all these differences to obtain a messult that in fact means nothing (Halbwachs
1923, p 301). This is not to say that the analg§idaily schedules is vain but that new methods
are required to extract all the relevant informatamntained in time-use diaries. But this is not
the only issue at stake in studying the work areamgnts of dual-earner couples given that the
phenomenon studied is two-dimensional.

Synchronicity within dual-earner couples

Families are at the junction of the different comgat of the collective rhythm: each family
member imposes on the family the various clocksiégends upon. This is not only valid for
adults but also for children who bring into theamfily the temporality of schools and other
extracurricular institutions.

But one of the most important change of the ldst fiears is the transition from single to double
breadwinners: the access of women to the labor ehar&ansforms drastically the nature of the
daily family life since it complicates the tempoesjuation of families by doubling the economic
and social classes clock constraints and engergdérnissue of work synchronicity.

The issue of synchronicity

Indeed, when one spouse is engaged in paid warklyfas facing only her economic and socio-
professional constraints, the other spouse hatia@bility to adjust her schedule to her spouse’s.
Within dual-earner families, work constraints amiled and work schedules might not match:
desynchronization or off-schedulingg. non-overlapped work schedules, is likely to appear

For instance, if a husband works from 6 AM to 2 BMl his wife from 9 AM to 5 PM, then the
two spouses have an eleven hours long family wgrledaong which five hours of work are in
common (synchronised work), hence desynchronizexk wmount to six hours (see figure 1).
Here desynchronization is equally shared by spowseh one works three hours not worked by
the other, a rare case occurring when both spouses the same work time (8 hours in the
example). Synchronization and desynchronization lamexpressed in relative terms, using the
length of family workday as the unit of referencelative synchronization amounts to 45% (5
hours out of 11) and the relative desynchronizatioa to the husband (only the husband works,
or man relative desynchronization) as well as the due to the wife (only the wife works or
woman relative desynchronization) both reach 27%.

If spouses have different work time, for instanfcan husband works from 8 AM to 8 PM, a 12
hour work day, and his wife works from 10 AM to B1Pthen the length of their family work day
coincide with the work day of the husband and reacth2 hours (see figure 2) and the
synchronized work overlaps exactly the work dayhefwife. Desynchronization, which amounts
to 4 hours, is here purely structural: althoughydebronization is real, it echoes differences in
the work time of spouses but not differences ingtteeduling. If we use the midpoint of a work
schedule as an indicator of its center of gravitgn we see that the midpoint of both spouses’
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work schedule coincide (2 PM). Translated in rgkatterms, synchronization reaches 67%,
relative desynchronization due to the husband 3@8&bralative synchronization due to the wife
0%. Hence, when spouses have different work tintetlat this difference explains a part of the
desynchronization then non-structural desynchroioza can be measured by the
desynchronization due to the spouse whose workisrie lowest.

Figure 1  Example 1 of desynchronized work schedules
Desynchronization
Synchronization

Wife's work schedule

Husband's work schedule

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour
Both spouses have the same work time but differsohedules:
desynchronization is equally shared by spousesh(spouse works three
hours not worked by the other).

Desynchronization is a quite recent issue, adddeseefar only by a few analysts. Harriet B.
Presser evidenced that desynchronization improvesh’smparticipation to childcare and
household chores (1986, 1988, 1989, 1994). Stev&lotk and Paul W. Kingston addressed this
issue in an article dedicated to the problem of sueag dual-earners work day (Nock and
Kingston 1984): using three measures (length ofahely work day, total family work time and
off-scheduling), they evidenced the variety of ttheal-earner work day. In another paper
(Kingston and Nock 1985), they illustrate the cajusnces of the family workday on the quality
of family life and marital adjustment. They furthevidenced that off-scheduling reduces
significantly spouses’ time together (Kingston awack 1987) but increases fathers’ time with
children (Nock and Kingston 1988). Daniel S. Hamesm (2002) tested the significance of
couples’ synchronicity by comparing synchronicigsulting from independent work schedules
with the actual synchronicity. The significance tbé result is further interpreted as evidence
supporting his hypothesis of spouses’ search forgogether. In the same vein, Alain Chenu
and John P. Robinson (2002) proposed an index sfnd@ronization measuring the difference
between an abstract situation of independent sééednd the actual schedules.
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Figure 2  Example 2 of desynchronized work schedules

B _
Desynchronization
Synchronization

Wife's work schedule

Husband's work schedule

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour
Spouses have different work time but otherwise equstynchronized
schedules: desynchronization is structural.

Reintegrating synchronization into its daily substr ate

Except Presser (1987) who did not measure off-adheg but rather used an indicator of
discordant work scheduf@s all these authors have used a single number tomsuize
desynchronization. At best, structural off-scheulyifiis noticed, but on account of the reduction
of this phenomenon to indexes, it remains quiteossfble to disentangle it from pure off-
scheduling. Chenu and Robinson (2002) tried to mpose their index into a gross and a net
index using a measure of structural dissimilarigtween work schedules. But this structural
dissimilarity index only measures the duration médmpressible off-scheduling given that the
rest of the spouses work schedules are perfecthighsgnized. From the moment that this
condition is not fulfilled, this measure becomesless because it arbitrarily reduces the
desynchronization observed for couples that argoadectly synchronized anyway. For instance,
for a couple where the husband worked a night stiftine hours and the wife worked in an
office during the day for seven hours the realdtmal desynchronization is nil but the Chenu
and Robinson's (2002) structural desynchronizatiolex adds up to two hours, the difference
between the spouses work durations. Consequemgdygft-scheduling issue needs to be put back
in its daily context and in relation to spouseskvosmmitment if it is to be understood.

Off-scheduling appears to be a major implicatiom afouble work commitment and as a result is
to be considered in this analysis. But a singlexnig unable to catch all the relevant dimensions
of synchronization. The accounting approach ofubke of time must be given up in favor of a

%2 She opposed day shifts to non-day fixed or nreefishifts.

33 When the lack of synchronicity between two scheslis imputed to the difference of work time (wtée two
work sequences do not have the same length), thedsles being in other respects synchronized, dfen
scheduling is purely structural, indicating a diffiece of work time not a difference of scheduling.

elJTUR, 2004, Vol. 1, No 1 66



Lesnard, Laurent: Schedules as sequences: a nelmothet

process oneschedules must be apprehended as sequences, @®aadsnot as time-budgets.
Consequently, the schematic description of the lfamork day must integrate in the most
synthetic way and for each time slot what comborabf work is observed. The most basic set of
combinations is fourfold:

No spouse is working;

Only the husband is working;
Only the wife is working;
Both spouses are working.

It amounts to represent a dual-earner couple wgrledaa one-dimensional temporal process
evolving in a four-state discrete space. Althougts tsynthetic representation is focused on
synchronicity it does not solve the issue of thepgeral contextualization. Nonetheless, the
necessity of taking into account the timing of atis is once more underlined and appears
crucial both from a theoretical and a practicahgoof view and pleas for a tailor-made method.

Method and data

What we need is a method that respects both thex ofdhe events and the particularity of every

point in time they appear: schedules must be cdoakped as sequences. In addition, we know
that every moment of daily life is liable to incorpte expectations about the future: the present
does not only depend on the past but depends alsloecfuture. This is a crucial point because

this is a direct violation of a fundamental hypdaiiseof event-history models. Thus, the classical

statistical methods to analyze stochastic processasot be used.

Andrew Abbott imported into sociology a new clagsntethods from biology called Optimal
Matching Analysis (1986, 1990, 1995, 2000). Thighod can be used to compare sequences as
a whole and, since it does not rely on statistigglotheses, seems particularly interesting for the
analysis of schedules as sequences. Actually, @pthatching algorithms are just a way to
transform sequences into distances between indilsdwhich can be clustered in order to
uncover patterns: therefore, the end product of OMAnerely descriptive. OMA has been
adopted by geography and transportation studemtsadapted in order to suit the dynamic and
multidimensional requirements of urban and transpgoalyses (see for instance Joh et al. 2001a,
2001b). This burgeoning method is further briefiyroduced and imprové&dupon to suit the
theoretical requirements of this study.

Comparing schedules and preserving temporality

Optimal Matching Analysis comes from molecular bg} and was aimed at the decryption of
DNA (Sankoff and Kruskal 1983, Durbin et al. 1998his technique was introduced into
sociology by Andrew Abbott (1986). This method iasikzally an algorithm that produces a
distance matrix out of a set of sequences. ThusAOGdjust a particular way to work out
dissimilarities between individuals. This meanst tlmdher procedures, like clustering or
multidimensional scaling, are not only requirecctamplementing the analysis, but also to access
and assess the distances. Furthermore, it callsttention to the relevance of the method to the

% This is not exactly an improvement since a neyorthm is introduced; however, it can be seenreadaptation
of OMA to the analysis of the use of time.
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problem studied. Consequently, after a brief priegem, the meaning of OMA for the
comparison of schedules is investigated and itsipides evidenced.

OMA in a nutshell

OMA is a way to measure the degree of dissimildogyween two sequences, i.e. two sets of
ordered events. In OMA, the dissimilarity is thesttgequired to make identical the two
sequences with the help of three basic operatiors®rtion, deletion (ndel operations) and
substitution. Each operation is associated witlost and the dissimilarity produced by OMA is
the minimum total cost required to match the twquemce¥. Consequently, choosing the cost
parameters represents the crucial point of thisrtieie.

For example, let us consider two sequences, X gnaf # space with only two states, A and B
(see Table 1).

Table 1 Two simple sequences

X A A A A B
Y A B B B

These sequences may have different lengths, evarglthin the case of the spouses' work

schedules, all the sequences have equal lengtiiaisform the sequence X into the sequence Y,
it is possible to delete the first three As anddiol two Bs, operations represented by the empty
set operator (). When an empty set is on the fiimst then it means that the element on the

second line is inserted and when an empty set th@second line, it means that the element in
the first line is deleted (see Table 2).

Table 2 Transformation of the sequence X1ia Y with the
help of three deletions and two insertions

XA A A A B O O
Y. 6 & @& A B B B

Obviously, this is not the only solution to mattie two sequences. This can be done with three
substitutions and one deletion (see Table 3).

Table 3 Transformation of the sequence Y ia X with
three substitutions and one insertion

X: A B B B B
Y: A B B B 1]

If a cost is associated with each operation theis possible to determine the cost of each
matching as the sum of the weighted costs. Evdgfulk dissimilarity is the minimum cost to
achieve sequence matching.

Traditionally, each indel operation costs one uRite choice of the substitution cost depends on
the interpretation of replacing a state by anotimes. If the transitions do not have a meaning, the
substitution cost is usually set to two units (Atil2000). A data-based substitution cost system
can also be derived from the frequencies of thestti@ns between all states which are used as
measures of proximity between these states: thustitutions between two close states would
cost less than between two states which are fay awderms of frequencies. This solution

% This distance is actually the Levenshtein distatite, see Sankoff and Kruska. cit
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amounts to use the diachronic closeness betwetss stabuild a synchronic proximity matrix
between states and to use it to assess the diachmaximity of individuals (Abbott 1990). In
conclusion, the costs system is to be carefullysehand adapted to the issue analyzed.

OMA and time-use analysis

To choose the best cost system, we must keep i mhat the dates of the events are of
paramount importance in the study of schedules. cis¢ system must be able to discriminate
between two sequences which are quite similar frlmenpoint of view of the ordering of states
but moved forward or put back one hour, becausekind of shift is crucial in this analysis. The
indel operations tend to separate events from the of occurrence since each indel operation
has all the earmarks of inserting or deleting tirtteereby warping the temporal structure.
Consequently, these operations should be rareé, afl, used, especially when an accurate view
of activity scheduling is aimed at. But if the sufogion costs are too high then this kind of
operation is never to be used, that is why Abb#90) suggests choosing an indel cost at least
equal to the highest substitution cost increasedthay difference between the two highest
substitution costs. This is an indirect way to pieeahe use of the insertion-deletion operations.
For example, let us consider two sequences of iclriength, X and Y, of a three-state space
whose main differences lie in their temporal s{géie Table 4).

Table 4 Two shifted sequences

X A A A A B B B B
Yy € C A A A A B B

With a traditional cost system, the optimal matghitwo insertions of C and two deletions of B)
Is associated with a cost of four units. If onlpstitution operations are used then the total isost
2x4=8. Therefore indel costs smaller than substitutiasts leads to the vanishing of the
temporal shifts between sequences.

Consequently, Andrew Abbott's recommendation isninimize the use of indel operations in
favor of substitutions. As a matter of fact, whém tmain goal is not to detect patterns of
consecutive events then the indel operations agtess But if only substitution operations are
used® then this is no more an optimal matching methotdsimply a matching procedure or a
sequence comparison.

Using collective rhythm to compare individual sched ules

Therefore, the comparison of the daily activitieguires a new algorithm to work out distances
from sequences. The algorithm proposed here isnmd@d both by OMA and theory. Sociological
theory tells us that calendar and other time cotsclepth reveal the rhythm of collective activity
and ensure its regularity (Durkheim 1925, p. 16)neans that the different moments of the day
are different because of the social activity, beeawhat people do varies with time owing to
their expectations on what other people do. Indkemple of the French dual-earners couple
work day, it is the economic or the couple workthmy, which is at stake and which, is to be
uncovered. A collective rhythm can be compared wath ocean with different streams:
uncovering a collective rhythm means revealingitalistreams. In the case of the family work

% It is actually equivalent to use systematicalig upper bound of the Levenstein distance whichesponds to
the case where the best transformation is only omeg of substitution operations with sequencesleftical
length (increased by as many insertions when ogeesee is longer).
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day, streams link the four different states witle @mother. If, for every point in time, the relativ
strength of the different streams is gauged, thdrecomes possible to determine whether two
couples are drifting together or apart, are clos@ai. In statistical terms, we need to derive
substitution costs from the observed transitionsveen states. But the usual solution, which
relies on a single transition matrix, is not enowgice these general transitions hide temporal
variations that are the substance of time. Consgtyy@s many transition matrices as time slots
will be used to compute the proximity between stateevery point in time.

This solution is not only appealing from a thearatipoint of view; it also gives an endogenous
answer to the problem of the distance betweenitiet\at certain points in time. Indeed, even if
we know that night-shifts are quite uncommon innérit is rather impossible to determine the
distance between working or not for each momerhefnight, and it is definitely impossible to
derive distance matrices from theory when it is ¢baple and not an individual work schedule
that is at stake. Thus substitution costs vary i time and the degree of scarcity of the
transition between the states for the particuraetconsidered.

In mathematical terms, the substitution cost betwbe states andj at timet, d, (i, j)*, is thus
defined as:

If tO{1, T}, then:

.6, 5)= 47 Pl ) P10+ Pl )+ s ()] i 2§
N 0 otherwise

If t=1 then:

0.])= {S-Z[pl,z(i, i)+ pm(j,i())]t el

If t=T,then:

]

With p,.,(,j) as the empirical probabilityto reach the stafeat timet+1 given that the
previous state was

Therefore, the rarer the transition shifts betwken states (the weaker the stream) in a single
time slot, both before and after, the higher th&tagice between these states at that time. For
instance, since the transition between the statespouse works” and “only the husband work”
at 1 AM is uncommon, the distance between a cowjilte a night shift and a couple with a day
shift will be high. But since such a transitiongsite common around 9 AM, couples with
standard work schedules will be quite close. Toiput a nutshell, if we want to estimate the

37 If there aren time slots then only—1transitions matrices between two adjacent datiss. ex
% This measure of dissimilarity fulfills only ond the three axioms required to be a distance heao@ot be
legitimately called distance.

% The empirical probabilitie:g"*la’n and Preaa (1) are hence not equal in theory.
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proximity between two individuals at a certain tinvee look at the proportion of the sample
which has transited between the two states coresideztweefi t—1 andt and betweebhandt+1:

if this proportion is high then it means that adbfpeople “hesitate” between the two states thus
that those states are close. As a consequencedistence at every moment between two
individuals depends on what the entire populatias thone at the last stage and is about to do in
the next one, which is a way to have both a dynamdta relative definition of which behavior is
common and uncommon.

Although the sequence comparison algorithm propdesé is inspired by Optimal Matching
techniques, it avoids some of its pitfalls by reingvthe indel cost issue, and, since it is no
longer an optimization procedure, the result is aoymore the product of hidden trade-offs.
Nonetheless, for all that method is theoreticalppealing, it should also be assessed on the
ground of its results. After a brief presentatidrttee French time-use surveys, this comparison
method is applied to the 1985-86 and 1998-99 inyasbns.

The French time-use surveys

France has a quite long tradition of investigating use of time after its participation to the
seminal international study by Alexander Szalai7@)9 The two last French time-use surveys
carried out in 1985-86 and 1998-99 by the Frendititute of statistics (Insee) are used to
investigate the dual-earner couples work schedules.

The number of persons who responded to all thetigmssis 16,155 in 1985-86 and 15,441 in
1998-99. Both surveys used leave-behind diarieswbtit different time slots. The 1985-86
survey has 5 minutes slots while the 1998-99 ingatbn records activities every 10 minutes.
People living in collective accommodations suchrest houses, hospitals, barracks, etc., are
excluded from the sample since only personal hgugsnsampled. People on vacations are
equally not interviewed. Since this study is abdutl-earner couples, these biases are not
serious.

Given the scarcity of homosexual couplesnly heterosexual dual-earner couples who wdtked
at least 10 minutes the day they filled in the yliaill be considered, whatever the actual work
duration or the day of the week.

40 Rather than choosing the (t—1,t) transition rratibre than the (t,t+1), it seemed more interestingse both in

order to lightly smooth the trends.

There are no homosexual couples in the 1985-8@&gwand approximately 20 in 1998-99.

The definition of work used here encompasses lgagimeal with colleagues at work or work-relateal/éts.
The aim is not to measure accurately working timethe amount of time dedicated to work in genendlen
you have a meal with colleagues, you are not availen do something else.

41
42

elJTUR, 2004, Vol. 1, No 1 71



Lesnard, Laurent: Schedules as sequences: a nelmothet

Table 5 Subsamples size

Subsample 1985-86 1998-99
Childless dueearner couple 42¢ 33C
Dual-earner paren 1,03¢ 781
Total 1,46: 1,117
Grand tota 2,57¢

Source: French time use surveys, Insee, 1985-86.9981-99.

Comparability issue

The difference of the sample sizes (see Table &)asto the sampling procedure. Once a sample
of accommodations is constituted, some of theirupaots are interviewed. In 1985, one
occupants among those older than 15 was selectathi@iom order using the Kish method; if this
person was living maritally, her spouse was alserurewed. In 1998, every occupant older than
15 was systematically interviewed.

But the differences between the two surveys exteedample sizes since the time slot of the
diary has doubled in 1998 to reach 10 minutes. Gbesequences of this methodological
difference are quite hard to grasp but are likelysway only small duration’s activities. Given

that work is generally unlikely to be classifiedthat category, this methodological difference
seems harmless for this study.

Calculation details

The sequence comparison algorithm proposed in téeiqus section is applied to the pooled
1985 and 1998 French surveys. Given the relativallseize of each sample, pooling is
appealing: it is likely to distort slightly the tisices between couptésut in return, it enables
insightful temporal comparisons.

The graphical comparison of the difference of tistathce between states at every point in time
does not indicate drastic changes between 19851888 consequently the analysis will be
performed on the two pooled samples.

The distance between couples produced by the seguemparison algoriththis then used as
input for a clustering algorithm. The algorithm dsis the flexible-beta method proposed by
Lance and Williams (1967) and reviewed by Milligbk®89). This clustering algorithm is not
only very flexible owing to its smoothing parametaut is also able to produce clusters of
unequal size.

43 Given that distances are directly related to triamsition matrices, it is equivalent to ask if wan add the

weighted transition matrices time slot by time slotl compare work schedules of couples as if therg woming
from the same sample. If we omit the differencethimn sampling techniques used, pooling seems addepi

the transition matrices are roughly equivalent tstag by time slot. But if this is not the casegripooling will
distort the distances which are based on the dedregarcity of transitions: distances will artifity increase for
one sample and decrease for the other. For instéfnogght shifts or non standard schedules aréedhtly
represented in the two samples then it will affegdtematically the distances. In brief, such a canispn is
legitimate only if the structure of the transitidmstween states is roughly the same at every potithe for both
samples.

The algorithm has been implemented in the SASwsoé as a macro using the IML module. The code is
available upon request; see the address of therauth

44
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Joel H. Levine (2000) recently criticized OMA apatiions in the social science field for the lack
of evaluation of their validity. Levine is rightubthe lack of evaluation seems a rather more
general issue in the social sciences where statistiethods are too often used as black boxes.
The difficulty to assess the quality of OMA-like theds stems from the nature of the output
obtained: after all, OM methods are just a ruledmpute distances between individual in terms
of a particular set of variables. Since anotherhoetis required to access and assess the output,
the question has no answer. But the quality ofcthsters will be here investigated, mainly with
the help of graphical tools.

Results

The relevance of the work days of the French daatexr couples uncovered is part of the
assessment of the quality of the method proposembmgpare schedules. Of course, given the
limited number of states considered in the analgsighe family work day, uncovered patterns

are likely to be quite familiar. But this familiyiwould be a guarantee of quality. Moreover,
besides the issue of originality, this is the fiigte that desynchronization is really adequately
measured among dual-earner couples, as well samfgoral evolution. Finally, the quality issue

is addressed using box-plots on the underlying dsioas of the family work day.

The twelve work days of the French families

Twelve configurations of family work day are uncoe@ it means that if we pick at random one
work day of any French dual-earner couples, it khdae one of these days. The visual
inspectior? of these days reveals their high degree of honeige(see figure 4 below).

Table 6 Taxonomy of the French families work days

Type of family work day Days Main characteristic Main difference

From almost totally
synchronized to almost
totally desynchronized

Both spouses worked a full-

Double full-time schedules 1-6 X
time schedule

Only husbands worked a fullMorning vs. afternoon

Single full-ime schedule 78 {ime schedule feminine part-time schedule

Atypical workers schedules  9-12 Low work time with Distributions of work
nonstandard schedules

Source: French time use surveys, Insee, 1985-86 29@899.

Three types of days can be brought to light (seleleT&). Days 1 to 6 are double full-time
schedules days, days 7 and 8 are partially workdtdowife, and the other days gather low work
duration for at least one spouse, sometimes combifté non-standard work schedules.

Days 1 to 6 are not systematically associated dotible full-time couples as well as days 7 and
8 are not systematically combined with part-timeesi Of course, the chances to work a full-
time shift are higher (4.7 in 1985 and 2.5 in 198@8gn women hold a full-time job, but 71% of
women who held a part-time job worked a full-tindhedule in 1998, and 14% of the full-time
employed women in 1998 worked a part-time schedeke Table 7) the day observed.

%> The best visual representation of this kind oftér is a graphic representing for each timethlepercentage of
couples belonging to the four different states.
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Consequently, the expression “full-time scheduleferas more precise than “full-time”,
emphasizing that what is observed is a schedula pérticular day and not the work time
specified in the labor contract.

Table 7 Labor contract and schedule observed for woen living in dual-earner couples

Women’s labor  Full-time schedule Part-time schedule Total
contract (days 1-6) (days 7 and 8)
1985 Full-time job 89% 11% 100%
Part-time job  64% 36% 100%
1998 Full-time job 86% 14% 100%
Part-time job 71% 29% 100%

Source: French time use surveys, Insee, 1985-86 998H99.

The first main result is that 70% of the days wdrkg dual-earner couples are double full-time
schedules, 13% are partially worked by the wife d7@o belong to another work pattern.
Besides differences in the beginnings and endif@sodk, the dissimilarities of the days within
those types lie in the degree of synchronicity adrkvschedules and the source of the
desynchronization observeide. whether the desynchronization is equally sharedgmuses or
also reflects asymmetrical work duration. Thesedhmain differences, related to the length of
the family workday can be represented in a terpéoy (see Figure 3). The vertical line coming
from the top of the triangle materializes the digfet degrees of synchronization (the higher the
couples are located on this line, the more syncéhednthey are) as well as the equality of the
contribution of spouses to the desynchronizatioseoled (hence the difference of their work
time).

Figure 3 The French families work day

"
Only Men WOTLK Only Women WOTLK

The French families work day according to their megnchronization and

desynchronization relative to the mean length ofii@s work days (which

length is proportional to the thickness of the fidd®pulation: 1985-86 and
1998-99 dual-earner couples who worked at leashihdtes.

Source: French Time Use surveys, Insee, 1985-86.998-99
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Figure 4

Work Day 1: 587 families (23 %)
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The twelve work days of the French familie

Work Day 2: 623 families (24 %)
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Population: 1985-86 and 1998-99 dual-earner couphesworked at least 10 minutes.
Source: French time use surveys, Insee, 1985-86 298-99.
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The first six days cluster around this axis: dage to three are characterized by a quite high
degree of synchronicity, men contributing slighthpre to desynchronization than women; days
four to six exhibit more desynchronization thandyonizatior’, men and women contributing
quite equally to this phenomenon. Eventually, staddlouble full-time schedules days (i.e. days
1 to 3) account for 56% of the dual-earner worksdagd for 80% of the sole double full-time
schedules. It means that almost half of the dualexacouples experience a different work
organization than a double standard work scheduobk that even if only double full-time
schedules couples are considered, the figurelisseteable (20%). Consequently, disregarding
the distribution of work over the day is likelyflaw the analysis of dual-earner couples’ work. It
is worth noting that the lower the relative synchedy, the higher the length of the family work
day, hence the higher the absolute desynchronizafibis result is confirmed if we inspect the
work days absolute desynchronization (see Tablerd:out of three double full-time schedules
couples experience desynchronization greater them Hours, about 3% of them living
completely desynchronized (mean desynchronizatiomwets over 13 hours). Serious
desynchronization is thus affecting a great parthef French dual-earner couples despite quite
restrictive labor regulation.

Logically, work days with feminine part-time schégkiclustered in the left part of the triangle,
illustrating the difference between the work lersgtf spouses. However, if we consider again
the representation of these two days (see Figataode), we can see that the desynchronization
observed is not purely structural since a signifiGcanount of those women work earlier (day 7)
or later (day 8) than their spouses, which is esged by not being stuck to the triangle's upper
left side: a substantial amount of partial workdlwe non-standard schedules. Even when one
spouse is not working a full-time schedule, a latkynchronization is still perceptible: absolute
desynchronization due to women adds up to more tren hour. The concept of structural
desynchronization is definitely difficult to implemt without a global perspective on the work
schedules, even in the textbook case of part-tchedules.

Concerning the other types of family work day, pineximity between days 9 and 2 noteworthily
evidences that even if the clusters obtained cadelseribed using mean durations, they cannot
be subsumed to these simple figures. If proximitiad been based on these three dimensions,
those days would have been merged despite thenetréous differences (see Figure 4): work
starts between eight and nine AM and stops betwserand eight PM in work day two
characterized furthermore by a bimodality indicgtanmidday break; on the other hand, in work
day 9, work starts between four and six AM and psgively ends from twelve to five PM with
no midday break. But in any event, the crucial pogmains that time is not the constant flux
symbolized by the chronograph: the tool should m®tconfused with the process whose true
nature is social (Elias, 1992). Days 10 and 11 kiboth a low spousal work time and quite
non-standard schedules with prominent night woHesé groups are likely to capture the
weekend work of executives or teachers for instarteeentually, day twelve is largely
characterized by the very low work time of womerd aould be labeled “false dual-earner
workday”.

4 All the family work days located below the 50% izontal line are characterized by relatively more
desynchronization than synchronization. Subsequestihedules which relative desynchronization lothem
50% will be called standard schedules.
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Table 8 Work schedule overlapping of the twelve faily work days*’

Only Only Total Both
Day Size (%) men work women work desynch. spouses work
1 22.8 1:13 0:50 2:03 7:16
2 24.2 2:17 1:17 3:34 6:48
3 8.8 3:42 1:46 5:29 7:27
4 8.0 3:35 3:43 7:18 3:12
5 3.8 4:17 5:06 9:24 2:45
6 2.7 7:27 6:2° 13:52 0:4z
7 8.4 451 1:12 6:04 3:58
8 5.1 5:54 1:27 7:21 3:26
9 2.9 1:58 1:16 3:14 5:43
10 2.4 3:26 2:02 5:29 3:17
11 5.4 1:01 3:23 4:24 1:03
12 5.6 7:21 1.0t 8:2¢€ 1:4t
100.0 3:07 1:4¢ 4:5¢ 5:14

Population: 1985-86 and 1998-99 dual-earner couplesworked at least 10 minutes
Source: French time use surveys, Insee, 1985-86 298H99.

Temporal evolution

The assessment of the evolution of desynchronizdgtween 1985 and 1998 is not an easy task.
Instead of working out a number for the entirecfedays, it seems more interesting to gauge the
evolution of the double full-time schedules coupes of the partially worked ones separdtely
the homogeneity of these days is great and thusesshat such indicators have a meaning. The
mean desynchronization for the double full-timemes is based on the total desynchronization
observed in days 1 to 6 and weighted with theiatre¢ size (the reference is the number of
doubleand single full-time couples). The mean desynchromrabf part-time couples (days 7
and 8) is obtained by weighting the desynchrormraimputable to women. The results are
shown in table 9: desynchronization increased dtiaally between 1985 and 1998, especially
for single full-time schedules.

Table 9 Global evolution of desynchronizatioff

1985 1998 Evolution Structural part
Double full-time schedule3:38 3:52 6.4% 73.7%
Single ful-time schedule®0:0¢ 0:1€ 77.8% 46.2%

Population: couples who worked either a double single full-time schedule (days 1 to 8).
Source: French time use surveys, Insee, 1985-86 29@899.

But these two figures hide two kinds of change:
Structural or inter-day change: the relative sifethe workdays can vary with time;

*" The averages computed here are based on rejatieehogeneous collections of objects, as a reduthe

clustering algorithm.

The desynchronization observed for the rest @fdtys is not typical and quite hard to interpret.

Absolute figures are the weighted means of theymghronization observed in each work day: the-fiaue
figures underestimate the actual desynchronizatibserved in days 7 and 8 (see table 10) becauskeof
weighting system which is based on days 1 to 8.

Desynchronization for single full-time schedulkesneasured by the desynchronization due to women.

48
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Global or intra-day change: the underlying dimensiof each workday can evolve with time.

The first source of change corresponds to changbkeirdistribution of days, possibly owing to
change in the structure of work opportunities, sjres in most developed countries, the service
sector is growing in France, leading to more n@maard work schedules. The second source of
changes would result from a societal movement tdsvamore individualized schedules, perhaps
affecting differently the family workdays. It seethsit both changes are at work (see Table 10).

Table 10 Inter- and intra-day temporal evolution ketween 1985 and 1998 of absolute
desynchronization within the workdays of French du&earner couples

1985-1986 1998-1999

Day Size Des.Men Des.Women Des. Total Size Des.Men Des. Women Des. Total
1 27% 1:09 0:45 1.55 18% 1:20 0:58 2:19
2 22% 2:18 1:13 3:32 26% 2:16 1:21 3:37
3 8% 3:47 1:34 5:22 10% 3:37 1:58 5:36
4 8% 3:24 3:38 7:03 8% 3:47 3:48 7:36
5 4% 4:38 4:56 9:34 4% 3:47 5:21 9:09
6 3% 7:27 6:28 13:56 3% 7:26 6:20 13:47
7 7% 4:52 1.03 5:56 10% 4:50 1.21 6:12
8 4% 5:48 1:15 7:04 6% 5:59 1:38 7:38
9 3% 1:51 1:15 3:06 3% 2:07 1:17 3:25
10 2% 3:18 1:48 5:07 3% 3:35 2:17 5:53
11 6% 0:47 3:23 4:11 4% 1:30 3:22 4:52
12 6% 7:40 1.03 8:43 5% 6:56 1.07 8:03

100% 2:59 1:43 4:43 100% 3:18 1:57 5:15

Population: 1985-86 and 1998-99 dual-earner couphesworked at least 10 minutes
Source: French time use surveys, Insee, 1985-86.9981-99.

The structural component of this increase can besaed by simulating a situation where intra-
day synchronization would have not changed betvig8% and 1998. We see in table 9 that
structural changes account for most of the increaserved for double full-time schedules days
but only for half in the case of single full-timehedule days. We now review these two sources
of change.

More spouses work desynchronized days

The relative size of the work day 1 decreased diiaally between 1985 and 1998; days 2 and 3
benefit from this decrease: in the end, day 1itedtitle of most sizeable day between 1985 and
1998 to day 2j.e. desynchronization increasg¢see Table 10). However, if the most extreme
forms of desynchronized work schedules (days 6nd & remained stable, the number of
feminine partial workdays increased significanttyifgpartial work were chosen to avoid a degree
of non-structural desynchronization too HiglAmong the other type of family workdays, only

the size of day 11 changed downward.

Hence, the increase of desynchronization obsemedduble full-time schedules couples stems
from a decrease in the number of couples workirgyrttost synchronized and standard day.

1 The desynchronization of 1998 is calculated usiesynchronization of 1985 but with 1998 distribatbf days.
2 The percentage of feminine part-time jobs inaedasignificantly between the 1980’s and the 199®'Brance,
starting from 10% to reach 16%.
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However, the relative size of the most desynchexhidays remained unchanged: the number of
double full-time schedules with desynchronizatinoréased, but the desynchronized work days
concerned by this increase are not the most desymaled ones. Therefore, if the number of

desynchronized workdays increased in France beti88b6 and 1998, this increase remained
however limited.

The increase of the number of feminine part-timeedales perhaps contributed to the relative
stability of the relative size of the most desymetized days, but accounts for less than half of
the increase of the desynchronization observedhose couples. Therefore, the shape of the
family workdays has also evolved, leading to masytchronization.

Desynchronization expands in most of workdays

Besides the distribution of workdays between thigedint types, their essential dimensions have
evolved between 1985 and 1998 towards more desyniclation. If the dimensions of the work
days 2 and 3 remained approximately unchangedndbsynization increased by half an hour in
work day 1: the most synchronized work day is Igsground in terms of relative size (less
couples are concerned by this type of work day) &lso in terms of synchronization
(desynchronization increases).

The desynchronization of workdays 5 and 6 remastatlle. The exception is the workday 4,
which desynchronization increases by half an hdasynchronization increased only in one of
the three highly desynchronized full-time schedubekdays.

With regard to single full-time schedules, desyodiration, measured by the contribution of
women to desynchronization, expanded significaléyveen 1985 and 1998 (around 20 minutes
for work days 7 and 8): the increase of part-tied@ol contract in the 1980’s and 1990’s among
French women mechanically increased the numbeingfesfull-time family work days but also
came with an increase in non standard work schedtd@slated at the level of the couple into
desynchronization.

In the end, more couples with double full-time stilles experience desynchronized work days
which are themselves more desynchronized; desyndation also rose for couples where the

wife partially worked: the individualization of woischedules gained ground between 1985 and
1998.

Quality

Given the lack of explicit variables used to clusteuples’' work schedules, it is only possible to
assess the quality of the classification by usirsgi@ges of variables related to family work day:
synchronization, men's and women's desynchronizasipouses work time, length of the family
work day. A good classification is discriminatonye. is characterized by a homogeneous
population within each cluster and heterogeneoysulations between clusters, in statistical
words with low intra-class variance and high intkrss variance.

To gauge the quality of this classification, bowtpl of these variables are used (see Figures 3
and 5). The most striking result lies in the thieks of the boxes and the clear-cut median values,
indicating a low intra-class variance and an ercglldiscrimination. In short, each workday
uncovered is homogeneous and distinct from therstheOf course, the higher intra-class

3 The combination of the information of those bdatp leads to the previous interpretation.
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variance observed for workdays 9 to 12 was expegitezh their visible heterogeneity (see figure
4).

Figure 5:  Box-plots of the French families work dgs according to the underlying
variables of the analysis (I)
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Population: 1985-86 and 1998-99 dual-earner couphesworked at least 10 minutes
Source: French time use surveys, Insee, 1985-86 998H99.

A substructed typolog$can be drawn from the different family workdaysgsable 6) based on
obvious dimensions such as the time spouses wotlkedscheduling of this work, and the shift
between their schedules. Indeed, the days uncogesd trivial so that the reader can wonder if
the result is worth the effort. Why develop a neetimod if the empirical identification of clusters
can be easily derived from a typolog@g. a conceptual classification. However, it seems tha
familiarity of the work days uncovered, far fromifge a problem, rather emphasizes the quality
of the algorithm and furthermore enables us totifletheoretical cases which were by the way

> Creating a full typology out of a single type isubstruction operation (Lazarsfeld, 1937).
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impossible to form given the continuous procesdestake. Eventually, this identification of
theoretical cases of the substructed typology makssible the uncovering of the explaining
factors of the twelve family workdays.

Figure 6  Box-plots of the French families work dag according to the underlying
variables of the analysis (II)
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Population: 1985-86 and 1998-99 dual-earner couphesworked at least 10 minutes
Source: French time use surveys, Insee, 1985-86.298+99.

Conclusion and discussion

This study brought to the fore the absolute netessitemporally ground the analysis of the use
of time. Indeed, time is not a uniform processpastant flux, but on the contrary a true social
phenomenon. Time reveals the collective activitg heed for people to being synchronized, a
need obviously linked to the social division of wo€alendars and clocks remind permanently
individuals of their binds with society, with othpeople. Because clocks and calendars also help
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individuals to orient and plan their activitiesetBcheduling of activities partakes of the use of
time. Adding up hours dismantles a great part efgbcial phenomenon studied. But taking into
consideration this dimension is not an easy tdskeduires considering schedules as sequences,
sequences of a particular kind since the preselbte to depend on anticipatiori. on the
future. Consequently, usual statistical methodartalyze processes cannot be used. The only
solution is to consider sequences, schedules d®okepan issue addressed by Optimal Matching
methods. But, as demonstrated, standard OM methiagsthe temporal structure of schedules.

When taking into account the exact timing of atigg is of paramount importance, OMA-like
methods lead to inconsistent results because ®fatairping. Of course, when one tries to classify
numerous activities combined with additional infatron for instance about with whom and
where the activities were performed, then OMA mdthbave proved their efficiency, especially
in geography and transportation studies. The wgrpfrtime, i.e. the extension or contraction of
time, is even an advantage when the goal of thi/siaas to identify different string of events.
But when only a few states are studied and wherxhet scheduling of activities is crucial then
OMA is defective. To tackle this problem, a new et is proposed, based on what the entire
population do at each moment of the period of touasidered. Substitution costs are derived
from those transition matrices and enable to warkdistances between schedules. The keystone
of this method lies in its sensitivity to small emdifferences, consequently, only a few
states/activities can be handled adequately. Otbenthis method is likely to rapidly lead to an
unmanageable situation with too many clustersrstaince. However, it is possible to adapt the
method to such situations, for example by increagive number of dates encompassed by the
transition matrices, which is a way to reduceiitgetsensitivity.

This method is applied to the work arrangement&rehch Dual-earner couples in 1985 and
1998. Applying this method to this issue enabledtaisvisualize and measure accurately
synchronicity. A substantial part (20%) of the Femlual-earner who worked a double full-time
schedule experiences a high degree of desynchtmmzggreater than 50%). Couples where
women worked part-time schedule are also concetmedon-structural desynchronization.
Desynchronization significantly increased betwe&85L and 1998, for structural and more
substantial reasons: the most synchronized dayledebround to more desynchronized work
arrangements, but also to more partially workedsddgsynchronization also increases within the
different family work days uncovered, especiallythin the part-time schedule ones. On the
whole, work desynchronization expanded considerabky non-overlapping of double full-time
schedules increased by 6.4% between 1985 and ¥8&ugh the first application of the
method proposed seems satisfactory from both irgexfon and quality standpoints, more
applications are required to validate definitey/riglevance in the field of time-use studies.
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