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illustration of, 96–97
lack of, 95
tests for detecting, 95

stochastic patterns, 86–91
defined, 86
Markov chains, 91
transition matrices, 86–91

using summary statistics and 
tests, 99–100

visual aids, 100–8
sequence index plots, 102–4
sequence-network diagrams, 105
state distribution graphs, 104
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state transition diagrams, 101–2
tempograms, 104
transition bubble graphs, 100
use of color and grayscale, 105–8

sequential connection, 91–94
illustration of, 93–94, 93n1
measures of 

β (logit transform) statistic, 92–93, 94
chi-square (χ2) statistic, 92, 95, 99, 137
z-statistic, 92, 93–94, 99

sequential statistical inference, 259–61
sexual script theory, 29
SHARELIFE sample, 75–76, 75n4, 190–91

first-position report, 85–86
gender differences in parenthood-stress 

link, 93–94, 93n1
sequence index plots, 103f. 4.7.–4,  

106f. 4.9., 107f. 4.10.
sequential connection, 93–94, 93n1
state distribution graph, 104
state transition diagram, 102f. 4.6.
stress and life course in Europe, 89–91
transition bubble graph, 101f. 4.5.
unordered nonrecurrent sequence 

affiliation networks, 170
SIENA software, 208
Simmel, Georg, 48–50, 160–61, 162, 

184–85, 187n6–88, 243
single linkage (clustering criteria), 270–71
sleep diaries, 195
snapshot (flipbook) visualization 

approach, 205–6
social network analysis (SNA), 36, 37, 

78–79, 156, 202, 203, 258–59
social network change detection 

algorithms, 207
social sequence analysis, 16, 18, 21, 255

future research directions, 257–61
data collection, 261
routine and routinization, 257–58
sequential statistical inference, 259–61
social networks, 258–59

growth of interest in, 4–7
increasing availability of datasets, 6–7
limitations of, 256–57
origins of, 32–44

development of whole-sequence 
analysis methods, 38–41

narrative positivism, 33–36
pivotal criticisms, 41–44
relational nature of social 

phenomena, 36–38

structural assumptions, 32
recent developments in, 4–7
second wave of, 4–5, 45–55, 122–29

distance normalization, 124–25
dynamic Hamming method, 127–29
microsequence analysis, 52–55
network-analytic approach, 46–52
reference sequence 

comparison, 125–26
spell-adjusted distances, 126–27
variable substitution costs, 122–24

use of term, 5, 46, 51–52
social sequences 

adjacency of elements within, 47
defined, 21–22
forms of order, 22
significance of, 25–31

ecological psychology, 28
economics, 26
economic sociology and 

organization, 31
emergent networks, 28–29
historical social science, 30
linear stage theories, 29–30
political science, 31
psychology, 25–26
small-group research, 28–29
social exchange, 28–29
sociology, 27
symbolic interaction, 29
time geography, 26–27, 28
urban ecology, 29–30, 29n1
work histories, 27–28

structural origins of, 22–25
habitus concept, 24
institutionalization of social action, 23
regularized action, 22
script theory, 24
social integration, 22–23
structuration theory, 23–24

Sociological Methods & Research special 
issues on sequence analysis, 4–5, 45

Sorokin, Pitrim A., 213, 242–43, 
244, 257–58

Spanish Time Use Survey (STUS), 
232–34, 232n15, 233n18, 233n19, 
236–38, 239–41

spell-adjusted distances, 126–27
duration-adjusted oM, 127
localized oM, 127
time warp edit distance, 127

spells (runs; episodes), 62, 97–98
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Spiro, Emma S., 213
spring-embedded 

position-elements, 181–84
square matrices, 87, 163–64
Stadtfeld, Christoph, 100
Stark, David, 40, 203–5, 207
Stata SQ sequence analysis 

package, 6, 84
advantages and limitations of, 256–57
cluster analysis, 273
cophenetic correlation coefficient, 138
optimal matching algorithm, 114
raw differences as costs, 124
SEQCoMP plug-in, 129
“sqegen” and “sqfirstpos” commands, 86
“sqegen” and “sqfreq” commands, 85

state distribution graphs, 104, 140
state transition diagrams, 101–2
static costs, 121–22
stationarity, 94–97

defined, 94
illustration of, 96–97
lack of, 95
tests for detecting, 95

step-by-step (stochastic) methods, 
38–39, 50

stimulus sequences (sensory 
sequences), 25–26

stochastic (probabilistic) patterns, 86–91
defined, 86
Markov chains, 91
transition matrices, 86–91

defined, 86–87
diagonals, 88
frequency state, 87
illustration of, 89–91
probability state, 87
symmetric, 88
ties in, 88–89

stochastic (step-by-step) methods, 
38–39, 50

stochastic actor-based models 
(SAoMs), 207–8

Stovel, Katherine, 43, 120–21, 158
Strauss, Anselm L., 24, 244
stress measure, 137–38
structural equivalence, 161, 191
structuration theory, 23–24, 55, 242
subject co-membership matrices, 165–67, 

169, 192n8
subjects, 62
subsequences, 61

substitutions, 110, 112. See also operation 
costs; operation distance

substrings, 62
Survey of Health, Ageing, and Retirement 

in Europe (SHARE), 75–76, 75n4. 
See also SHARELIFE sample

survey research, 70n2–71
survival analysis, 14
swaps, 110, 120
Swiss Household Panel study, 146
switching, 54, 222–26, 223n11, 224n12.  

See also microsequence analysis; 
“publics”

symbolic interaction, 53, 215
symmetric network matrices, 164
symmetric transition matrices, 88
synchronization, 202, 235n21
synchrony, 54, 176–79, 227–41, 258–59

defined, 227
identifying sources of, 238–41, 239n24
measurement of, 230–35, 231n13, 

231n14
caveats on, 234–35, 235n20
illustration of, 232–34, 232n15, 

232n16, 232n17, 233n18, 233n19
theoretical foundations for, 227–30
visualization of, 236–38, 236n22, 

236n23

t (sequence length), 84
TEMPo (Time-by-Event-by-Member 

Pattern observation) system, 28
tempograms, 104, 140
ties 

dimensionality, 65
in transition matrices, 88–89

tiled position-elements, 184
timed-event recording, 73
timed event sequence data, 64
time diaries, 70, 72n3

directed sequence networks, 171
indels versus substitutions, 117
measuring synchrony, 230–31
missing element designation, 67
routine, 247–48
sequence length, 84

time geography, 26–27, 28
time-use research, 37, 211. See also 

microsequence analysis
time warp edit distance (TWED), 127
time warping, 118–19
TraMineR package for R 
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advantages and limitations of, 256–57
cluster analysis, 273
cophenetic correlation coefficient, 

137, 138
optimal matching algorithm, 114
raw differences as costs, 124

transformation costs, 43–44
transition bubble graphs, 100
transition matrices, 86–91

defined, 86–87
diagonals, 88
frequency state, 87
illustration of, 89–91
probability state, 87
symmetric, 88
ties in, 88–89

transition plots, 100
transitions, 86
transition sequence analysis approach, 

42n4, 147–48, 222–26
transitivity theories, 200
Tsay, Angela, 40, 44
Tufte, Edward R., 9
two-mode (bipartite) networks, 

165, 174–75
centrality and bridging, 186–88
ordered event networks, 174–75
recurrent sequences, 176–79, 176n4, 

177n5
“two-mode” network analysis (affiliation 

network analysis), 50, 162
two-stage optimal matching (2SoM) 

analysis, 146–47
typical-sequences and/or 

families-of-sequences (TSFS), 15

Ucinet network analysis program, 192, 257
UK Time Use Survey 

directed sequence networks, 179–84
dynamic sequence networks, 205–6
two-mode networks, 176–79, 176n4, 

177n5
two-mode recurrent sequences, 176–79, 

176n4, 177n5
unconditional probability (element 

frequencies), 84–85
undirected networks, 164
unexpected transitions, 224–25
unidimensional sequences, 65
units of measure, 74
unordered nonrecurrent sequence 

affiliation networks, 170

unordered recurrence, 63–64
untimed-event recording, 73
urban ecology, 29–30, 29n1, 38

vacancy chains, 51
validity.  See also reliability

assessing in sequence 
classification, 136–39

cophenetic correlation coefficient, 
136–37, 139n5

stress measure, 137
concerns in sequence analysis, 

44, 256
variable substitution costs, 122–24

complications from, 124
raw differences as costs, 123–24

Vedres, Balázs, 40, 203–5, 207
visualization, 9, 100–8, 172–84

directed sequence networks, 179–84
line color adjustment, 181
line thickness adjustment, 179–81
spring-embedded 

position-elements, 181–84
tiled position-elements, 184

one-mode networks, 173–74
routine, 247
sequence index plots, 102–4
sequence-network diagrams, 105
state distribution graphs, 104
state transition diagrams, 101–2
synchrony, 236–38, 236n22, 236n23
tempograms, 104
transition bubble graphs, 100
Tufte, Edward R., 9
two-mode ordered event 

networks, 174–75
two-mode recurrent sequences, 176–79, 

176n4, 177n5
use of color and grayscale, 105–8

voluntary switches, 224–25

Wallerstein, Immanuel, 76n5–77
Wang, Hui, 149
Warburton, Elizabeth, 40–41
Ward’s linkage (clustering criteria), 272
Wasserman, Stanley, 59–62
Watkins, Kate, 188–89, 214
Weber, Max, 22–23, 242
weighted average (clustering 

criteria), 272
White, Harrison C., 51, 185, 223–24, 

224n12, 238–39
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whole-sequence comparison methods, 
16–17, 109–52

classical optimal matching, 111–15
considerations in setting operation 

costs, 116–19
criticisms of, 119–22
finding optimal solution, 113–14
improvements on, 122–29
Needleman-Wunsch 

algorithm, 114–15
operation cost regimes, 115–16

operation costs, 111, 113
operation distance, 111, 113
recent advances in, 143–52

deviation scores, 151
fuzzy set analysis, 151–52
multidimensional sequence 

analysis, 144–46
non-alignment techniques, 148–50
sequence-network methods, 152
transition sequence analysis, 147–48
two-stage optimal matching 

analysis, 146–47
sequence alignment, 110–11
sequence alignment operations, 110–11

insertion/deletion operations, 110, 112
substitutions, 110, 112
symmetry of, 112, 112n1

whole-sequence pattern 
detection, 129–43

describing sequence classes, 139–43

hierarchical cluster analysis, 130–33
identifying sequence classes, 133–36
reliability, 139
validity, 136–39

whole-sequence pattern 
detection, 129–43

describing sequence classes, 139–43
illustration of, 142–43

hierarchical cluster analysis, 130–33
identifying sequence classes, 133–36
reliability, 139
studies using oM and related methods, 

264t. A.1–69
validity, 136–39

Wiggins, Richard D., 137–38
“working backwards” technique, 81n13
world-system theory, 76–78, 

76n5, 77n8
cluster analysis, 132, 132n4, 

135f. 5.3., 142–43
cophenetic correlation coefficient, 

139n5
stationarity in world system, 96–97
variable substitution costs, 122–23

World Values Survey (WVS), 7
Wu, Lawrence L., 43, 121
WVS (World Values Survey), 7

z-statistic (measure of sequential 
connection), 92, 99

SHARELIFE sample, 93–94
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