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[bookmark: _Toc217050216]Introduction
Figure 1 shows the average numbers of children ever born and average numbers of children surviving in 1911 for selected occupational groups in Derbyshire. Different levels of achieved and net fertility appear within the first few years of marriage, suggesting that couples had their first and second births at different rates. Previous research on the fertility transition in England and Wales has only obliquely addressed the role of spacing, either by calculating indirect fertility measures from cross-sectional observations or by comparing the number of children ever born as reported in the 1911 census (Ní Bhrolcháin, 1987; Szreter, 1996). Reconstructing ASFRs from observations of recent net fertility in the nineteenth century censuses, Garrett et al. (2001) inferred simultaneous changes to birth spacing along with stopping which resulted in flatter fertility curves. Jaadla et al. (2020) interpreted consistently lower recent net fertility among long-distance migrants across the nineteenth century as the result of postponed marriage and childbearing rather than early adoption of family limitation. Crafts (1989) argued that an ‘excess of childlessness’ and lower fertility for marriages of short duration in areas with higher women’s labour force participation in 1911 reflected substantial spacing of first and second births. Garrett’s study of the worsted manufacturing town of Keighley followed women’s work and fertility over multiple censuses but was not able to distinguish fully between the contributions of spacing, stopping, and infant mortality to the low fertility of textile families (Garrett, 1990). [bookmark: _Ref214362243][bookmark: _Toc217050084]Figure 1: Children ever born and children surviving by husband's occupation in 1911.

	Linked census data and reconstructed birth histories offer a new opportunity to investigate differences in birth intervals as well as parity progression ratios during the fertility transition, and split-population cure models offer a new tool to do so. The split-population model allows variables to have differing effects on stopping and spacing by first estimating the proportion of women who do not have another birth before analysing birth intervals among the ‘at risk’ population. The model deals with censored intervals by estimating whether they are likely to be among the ‘at risk’ population at a given time. This approach addresses the biases produced by analysing only closed intervals when censoring disproportionately affects observation of longer intervals.
Alter and colleagues (2007) first proposed using the cure model for research on the fertility transition because of its ability to detect changes in birth stopping and spacing more precisely than the prevailing event history methods. Using detailed birth histories obtained from population registers and reconstitutions, studies using split-population models have analysed the propensity to have another birth in response to a child death or to achieve a desired sex composition of offspring (Gortfelder & Puur, 2020) as well as the likelihood of stopping or spacing births following the arrival of twins (Alter & Hacker, 2024). Cilliers and colleagues modelled birth postponement separately from spacing and stopping as a change in the variability of birth intervals in the context of wealth shocks to white settler families during the abolition of slavery in the Cape Colony (Cilliers et al., 2024; Cilliers & Mariotti, 2021). Gauvreau et al. (2025) used cure models to show the demographic convergence of second-generation French-Canadian immigrants with the birth intervals and family sizes of American women of native-born parents. Redivo et al. (2024) examined social-class differences in spacing and stopping over the long run, including pre- and post-transition cohorts, finding that spacing played an important, though subsidiary and somewhat lagged, role in fertility decline in Sweden.
Thus far, none of the literature in historical demography using split-population models has examined the transition to first birth. The timing of first births is affected by different factors (notably the timing of marriage and likelihood of pre-nuptial pregnancy) than those affecting higher order births, such as the duration of breastfeeding and post-partum insusceptibility. Distinguishing between factors affecting first birth timing and the likelihood of remaining childless are important for illustrating the role of birth spacing independently from parity-dependent fertility control. Longer durations to first birth are unlikely to be due to unwanted conceptions arising from failed attempts to stop, as may be the case at higher parities. Groups which are associated with a slower progression to first birth may also be associated with lower rates of bridal pregnancy.
Textile workers were more likely than other women to continue working after marriage and might do so indefinitely as long as they remained childless. Around 25% of female textile workers over age 20 in 1911 in Derbyshire were married. Garrett’s study of Keighley showed that married textile workers generally left work after the birth of their second child (Garrett, 1990). In the linked sample for Derbyshire, 20% of female textile workers are observed still working in the industry after marriage. This figure underestimates the continuity of married women’s work in textiles since these observations are limited to decadal intervals. Observations of women’s occupations before marriage in the linked data allow me to assess whether women who worked in the textile industry were more likely than others to stop or space births early in marriage, rather than lower fertility among working women being primarily a selection effect.
[bookmark: _Toc217050218]Data and variables
I restrict the sample to women who are linked to pre-marital census records as single women via indexes of marriage registers (for linking method, see Diduch, 2024). Couples who married before 1881 or remarried are thus excluded. Occupational groups for women are defined based on pre-marital census observations. I define parity-specific split-population models for each birth, starting with the transition from marriage to first birth and ending with the transition from seventh to eighth birth. Women’s fertility timelines are broken into spells of years which start with a birth (or with marriage, for the transition to the first birth) and last until there is another birth or until the spell is censored. I define a spell as censored when it has been fifteen years since a woman’s last birth, when a woman reaches age 50, or at the end of observation in 1911. 
The split-population model is implemented using an R package called spduration and specifications can be found in Beger et al. (2017). This model predicts the likelihood of event occurrence: that is, whether an individual is more or less likely to have a(nother) birth, even if the birth is not observed within a censored interval. The time-to-event sub-model is in accelerated failure time format; the dependent variable is the logged time to event. In the regression results, coefficients are exponentiated, so the likelihood sub-model shows the odds ratios of having another birth associated with each level of a variable (values greater than one indicate higher parity progression ratios and less family limitation) and the timing sub-model shows the percent difference in time to next birth (values greater than one indicate longer birth intervals and greater family limitation).
Birth intervals are estimated based on the reported and imputed ages of children in years (for imputation process, see Diduch, 2025); marital durations are also reported in completed years in the 1911 census. After the second birth, the models include the length of a woman’s first interbirth interval to control for potential differences in fecundity. The models control for age at marriage and for age at last birth for parities over one, in five-year age groups (Table 2, Appendix). Five-year birth cohorts are included to control for both changes in childbearing patterns over time and for exposure to risk and age at censoring. The data have also been filtered to remove observations which may be affected by errors in enumeration, record linking, or imputation. This filtering ensures that the implied age at marriage for both bride and groom is at least fifteen and that the age difference between spouses is no more than 15 years. 
[bookmark: _Toc217050219]Results
[bookmark: _Toc217050220]First births
Complete model estimates for the transition to first and subsequent births are presented in Table 3 and Table 4 in the Appendix. Coefficients for the main variables of interest – husband’s occupation and wife’s occupation before marriage – from the model of first births are plotted in Figure 2. Controlling for age at marriage, only two female occupational groups were significantly less likely than domestic servants to have had at least one child by 1911. Firstly, women with no observed pre-marital occupation were more likely than women who had been domestic servants to reman childless, but those who did have at least one child gave birth more quickly after marriage. Secondly, women who were working in the textile industry before marriage had about 35% lower odds of having had at least one birth by 1911. Textile workers, as well as women who worked as dressmakers or in white-collar occupations before marriage, also had significantly longer intervals between marriage and their first birth.
The model also finds significant differences in the timing of first births by husbands’ occupational groups. Women whose husbands were in white-collar and professional occupations stand out with birth intervals 13% longer than those with husbands in mining and heavy industry. The middle and upper classes were likely placing more restraint on pre-nuptial conception as well as on marital sex. However, women married to professional husbands were also the only group estimated to be significantly more likely than women married to miners to have at least one birth when controlling for age at marriage. These results suggest that the longer intervals to first birth among professional couples are not the artifact of lengthy postponement of births, which would also contribute to higher rates of childlessness. If these groups were the most likely to be planning their fertility, they seem to have had clear desires for one or two children, as shown below (see also Van Bavel et al., 2018).[bookmark: _Ref209704656][bookmark: _Toc217050086]Figure 2: Split-population model coefficients for first births by occupation, controlling for age at marriage, spousal age gap, birth cohort, and district of residence.

[bookmark: _Toc217050221]Parity progression
For ease of comparison and presentation, I have used the model coefficients to calculate predicted parity progression ratios (PPRs) and median birth intervals which are summarised in Table 1 (the equations for these figures are also provided in the Appendix). Since both of these measures are affected by a woman’s age at the beginning of the interval, which is controlled for in the models, I follow Alter and Hacker (2024) and calculate the predicted values for each age category and take a weighted average, using the age distribution of the reference category of domestic servants as constant weights. 
Controlling for age at marriage and age at previous birth, the models find persistent, significant differences in the timing and likelihood of higher order births between both male and female occupational groups compared to the reference groups of miners and domestic servants. Among couples with at least one birth, groups that are found to have had longer durations to a second birth are generally also predicted to have had a higher likelihood of stopping after one birth. The exception is women with husbands who were textile workers, who had significantly longer durations to second birth than the wives of miners but were not more likely to stop at one birth. Women who worked in the textile industry before marriage, regardless of their husbands’ occupations, had longer intervals to second birth than former domestic servants and had about 20% lower odds of having a second birth; women in the professional classes were even less likely to have more than one child.
The occupations of husbands had consistent effects on birth intervals up to the fourth birth, while women’s occupations before marriage had fewer independent effects on birth spacing after the second birth. Female textile workers stand out particularly for having longer birth intervals across multiple parities, even though they are not predicted to have significantly lower parity progression ratios at higher order births. In addition, if poor maternal care or limited breastfeeding among working mothers contributed to higher infant mortality among actively employed textile workers, as was suggested by contemporary medical officers of health, this would be expected to result in shorter birth intervals in the absence of deliberate birth spacing (Garrett & Reid, 1994). 
[bookmark: _Toc217050021][bookmark: _Ref207037006]Table 1: Predicted parity progression ratios and median birth intervals by parity and occupation.
	Predicted value
	PPR
	Median Interval

	Parity
	0
	1
	2
	3
	4
	5
	6
	7
	0
	1
	2
	3
	4
	5
	6
	7

	Wife’s occupation before marriage
	

	Service (ref.)
	0.985
	0.923
	0.939
	0.893
	0.829
	0.823
	0.837
	0.847
	2.58
	3.05
	2.92
	3.11
	3.34
	3.35
	3.38
	3.58

	Dressmaking
	0.983
	0.902
	0.926
	0.877
	0.808
	0.785
	0.868
	0.863
	2.72
	3.18
	2.98
	3.15
	3.35
	3.66
	3.48
	3.41

	Professions
	0.992
	0.886
	0.917
	0.834
	0.764
	0.809
	0.855
	0.866
	2.77
	3.25
	2.95
	3.07
	3.23
	3.44
	3.41
	3.56

	Textile
	0.977
	0.907
	0.935
	0.883
	0.824
	0.824
	0.854
	0.845
	2.64
	3.16
	2.98
	3.13
	3.32
	3.49
	3.47
	3.35

	Other
	0.983
	0.909
	0.934
	0.888
	0.808
	0.837
	0.783
	0.831
	2.62
	3.08
	2.99
	3.16
	3.40
	3.38
	3.46
	3.18

	None
	0.968
	0.907
	0.928
	0.886
	0.814
	0.815
	0.832
	0.809
	2.50
	3.08
	2.95
	3.14
	3.32
	3.52
	3.37
	3.60

	Husband’s occupation
	

	Industry (ref.)
	0.985
	0.923
	0.939
	0.893
	0.829
	0.823
	0.837
	0.847
	2.58
	3.05
	2.92
	3.11
	3.34
	3.35
	3.38
	3.58

	Aglab
	0.986
	0.926
	0.940
	0.884
	0.821
	0.798
	0.861
	0.827
	2.58
	3.08
	2.88
	3.17
	3.31
	3.31
	3.38
	3.67

	Professions
	0.992
	0.895
	0.891
	0.863
	0.782
	0.666
	0.781
	0.813
	2.93
	3.29
	3.11
	3.48
	3.69
	3.24
	3.22
	3.56

	Textile
	0.978
	0.912
	0.907
	0.886
	0.824
	0.792
	0.805
	0.798
	2.71
	3.14
	3.05
	3.28
	3.45
	3.28
	3.35
	3.38

	Shops
	0.983
	0.880
	0.916
	0.876
	0.780
	0.770
	0.754
	0.810
	2.73
	3.25
	3.04
	3.25
	3.37
	3.24
	3.37
	3.64

	Transport
	0.982
	0.907
	0.915
	0.881
	0.813
	0.795
	0.812
	0.811
	2.66
	3.20
	3.01
	3.24
	3.42
	3.30
	3.30
	3.56

	Other
	0.980
	0.894
	0.914
	0.870
	0.762
	0.811
	0.784
	0.841
	2.72
	3.26
	3.02
	3.28
	3.43
	3.39
	3.55
	3.61

	Values predicted using split-population model coefficients, adjusted for age at opening of birth interval using constant weights for domestic servants (see Equation 1 and Equation 2). Models control for age at marriage, age at previous birth, spousal age gap, first inter-birth interval, birth cohort, and district of residence. Cells are highlighted where model coefficients are significant (p<0.05).


Women’s work could be affecting childbearing in two ways. First, women’s wages provided direct incentives to continue working, which would be less possible with growing childcare burdens and would provide strong motivations to delay births or stop after one or two. Women with two or more young children were less likely to still be working outside the home, and incentives to space or stop additional births would be reoriented towards the impact of husband’s employment on the family economy. Alternatively, women’s occupations could impact fertility by connecting them to social networks via the workplace which circulated attitudes about birth control and family size, continuing to affect childbearing behaviours even when a woman was no longer working. These contextual effects are harder to isolate because they are also correlated with spouse and district characteristics. 
Whether married women observed in the census planned to work until their next pregnancy or planned to delay their next pregnancy while they were working can be demonstrated more clearly by looking at the timing of the next birth after the census. Focusing on the events in the reconstructed birth histories which occurred in the years immediately surrounding a census – when I have direct observations of married women’ employment status – I can estimate labour force participation by parity, time since last birth, and time to next birth. The sample of reconstructed birth histories includes observations for 12,271 women who were married at the time of the 1891 census. Including all ages and parities, 3.75% of these women were enumerated with occupations in the textile industry, and 4.2% were recorded with other occupations. In addition, the linked census data show that 6% of ‘unoccupied’ wives in the census had previously worked in the textile industry. 
The effects of women’s recent work histories are captured in differences in the length of their closed birth intervals. Figure 3 shows the average length of the intervals which closed after women were observed in 1891 by birth order and occupation. Married women who were working in textiles consistently had the longest birth intervals, followed by women in other types of work. These estimates are based on observed or imputed birthdates for children ever born as reported in 1911, whether surviving or dead; the results thus show that the relationship between married women’s work and fertility was not simply an artifact of infant mortality allowing those with lower net fertility to go back to work, but was also the result of slower progression to the next birth among women who were already working. In addition to a direct effect of labour force participation, an indirect effect of occupation is revealed in longer birth intervals among women who had previously worked in the textile industry.[bookmark: _Ref207032256][bookmark: _Toc217050088]Figure 3: Duration of closed interval to next birth and number of women by parity and occupation in 1891.

[bookmark: _Toc217050222]Discussion
These results provide further evidence for the importance of birth spacing in the low fertility associated with the textile industry. The reasons for this distinct fertility regime may partly lie in the balance between demand for married women’s work and child labour in the textile factories. By spacing births, women reduced the gap between their ultimate withdrawal from the workforce and the entry to work of their eldest child. Women’s contributions to the family wage economy also gave them bargaining power to assert a preference for fewer children, if this differed from their husbands’ fertility desires (Lundberg & Pollak, 1994; Seccombe, 1995). If female textile workers were deliberately delaying only the first and second births after marriage, these patterns might be more accurately described as ‘postponement’ than as evidence of parity-independent birth spacing (Timæus & Moultrie, 2020). On the other hand, there is growing evidence that former textile workers and other occupational groups also had different birth intervals at parities two and above or when no longer working.
Although the temporal range of these data are limited, the results align with several studies of long-term trends in the prevalence of childless and one-child families in Europe during the fertility transition (Anderson, 1998; Brée et al., 2017). On the one hand, highly restricted fertility suggests a stark discontinuity between pre- and post-transitional ideas about family size, as opposed to a gradual reduction in desired fertility or gradual improvement in abilities achieve it. On the other hand, the different ways in which this change played out in different social and occupational groups, including through a combination of both stopping and spacing, suggest that there were multiple pathways for the adoption of these new attitudes and behaviours.
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Appendix

[bookmark: _Toc217050031][bookmark: _Ref219464082]Table 2: Variables used in split-population models, sample distributions by parity.
	Parity progression summary statistics
	0 
N = 17,4661
	1 
N = 18,9991
	2 
N = 15,4541
	3 
N = 11,5021
	4 
N = 7,4581
	5 
N = 5,3651
	6 
N = 3,8621
	7 
N = 2,1791

	Wife’s occupation before marriage
	
	
	
	
	
	

	Service
	3,403
(19%)
	3,915
(21%)
	3,296
(21%)
	2,516
(22%)
	1,654
(22%)
	1,219
(23%)
	893
(23%)
	563
(26%)

	Dressmaking
	1,474
(8.4%)
	1,565
(8.2%)
	1,185
(7.7%)
	827
(7.2%)
	514
(6.9%)
	348
(6.5%)
	223
(5.8%)
	137
(6.3%)

	Professions
	511
(2.9%)
	546
(2.9%)
	367
(2.4%)
	229
(2.0%)
	128
(1.7%)
	80
(1.5%)
	58
(1.5%)
	36
(1.7%)

	Textile
	4,144
(24%)
	4,362
(23%)
	3,433
(22%)
	2,467
(21%)
	1,574
(21%)
	1,130
(21%)
	816
(21%)
	481
(22%)

	Other
	1,881
(11%)
	2,020
(11%)
	1,531
(9.9%)
	1,104
(9.6%)
	664
(8.9%)
	467
(8.7%)
	343
(8.9%)
	191
(8.8%)

	None
	6,053
(35%)
	6,591
(35%)
	5,642
(37%)
	4,359
(38%)
	2,924
(39%)
	2,121
(40%)
	1,529
(40%)
	771
(35%)

	Husband’s occupation
	
	
	
	
	
	
	

	Industry
	6,186
(35%)
	6,773
(36%)
	5,862
(38%)
	4,576
(40%)
	3,028
(41%)
	2,275
(42%)
	1,738
(45%)
	960
(44%)

	Aglab
	2,980
(17%)
	3,285
(17%)
	2,763
(18%)
	2,129
(19%)
	1,398
(19%)
	1,032
(19%)
	739
(19%)
	449
(21%)

	Professions
	800
(4.6%)
	845
(4.4%)
	591
(3.8%)
	368
(3.2%)
	216
(2.9%)
	135
(2.5%)
	70
(1.8%)
	44
(2.0%)

	Shops
	1,197
(6.9%)
	1,293
(6.8%)
	969
(6.3%)
	693
(6.0%)
	432
(5.8%)
	288
(5.4%)
	192
(5.0%)
	109
(5.0%)

	Textile
	1,444
(8.3%)
	1,524
(8.0%)
	1,207
(7.8%)
	861
(7.5%)
	580
(7.8%)
	421
(7.9%)
	298
(7.7%)
	160
(7.3%)

	Transport
	2,126
(12%)
	2,330
(12%)
	1,854
(12%)
	1,304
(11%)
	818
(11%)
	575
(11%)
	382
(9.9%)
	214
(9.8%)

	Other
	2,721
(16%)
	2,939
(15%)
	2,199
(14%)
	1,566
(14%)
	982
(13%)
	636
(12%)
	442
(11%)
	243
(11%)

	Spousal age gap
	1.4
(3.3)
	1.4
(3.3)
	1.5
(3.3)
	1.6
(3.2)
	1.6
(3.2)
	1.7
(3.1)
	1.8
(3.1)
	1.7
(3.1)

	Age at marriage
	22.8
(3.8)
	23.2
(3.6)
	22.8
(3.4)
	22.4
(3.2)
	22.3
(3.1)
	22.0
(3.0)
	21.6
(2.8)
	21.7
(2.6)

	Age at survey
	
	
	
	
	
	
	
	

	25-29
	4,320
(25%)
	4,583
(24%)
	2,884
(19%)
	1,600
(14%)
	
	
	
	

	30-34
	4,593
(26%)
	4,990
(26%)
	3,934
(25%)
	2,716
(24%)
	1,752
(23%)
	1,045
(19%)
	571
(15%)
	

	35-39
	3,490
(20%)
	3,825
(20%)
	3,331
(22%)
	2,628
(23%)
	1,984
(27%)
	1,408
(26%)
	998
(26%)
	577
(26%)

	40-44
	2,397
(14%)
	2,629
(14%)
	2,428
(16%)
	2,047
(18%)
	1,636
(22%)
	1,245
(23%)
	965
(25%)
	644
(30%)

	45+
	2,666
(15%)
	2,972
(16%)
	2,877
(19%)
	2,511
(22%)
	2,086
(28%)
	1,667
(31%)
	1,328
(34%)
	958
(44%)

	Type of place
	
	
	
	
	
	
	
	

	Mining
	3,216
(18%)
	3,483
(18%)
	2,952
(19%)
	2,241
(19%)
	1,423
(19%)
	1,058
(20%)
	797
(21%)
	442
(20%)

	Rural
	5,377
(31%)
	5,960
(31%)
	5,084
(33%)
	3,986
(35%)
	2,866
(38%)
	2,083
(39%)
	1,528
(40%)
	910
(42%)

	Urban
	6,047
(35%)
	6,603
(35%)
	5,130
(33%)
	3,644
(32%)
	2,109
(28%)
	1,478
(28%)
	1,006
(26%)
	516
(24%)

	Textile
	2,826
(16%)
	2,953
(16%)
	2,288
(15%)
	1,631
(14%)
	1,060
(14%)
	746
(14%)
	531
(14%)
	311
(14%)

	Age at last birth
	
	
	
	
	
	
	

	<25
	
	10,565
(56%)
	5,908
(38%)
	2,497
(22%)
	589
(7.9%)
	
	
	

	25-29
	
	6,392
(34%)
	6,522
(42%)
	5,365
(47%)
	3,097
(42%)
	1,777
(33%)
	835
(22%)
	

	30-34
	
	1,652
(8.7%)
	2,343
(15%)
	2,709
(24%)
	2,633
(35%)
	2,339
(44%)
	1,791
(46%)
	959
(44%)

	35-39
	
	390
(2.1%)
	681
(4.4%)
	931
(8.1%)
	1,139
(15%)
	1,001
(19%)
	955
(25%)
	947
(43%)

	40-44
	
	
	
	
	
	248
(4.6%)
	281
(7.3%)
	240
(11%)

	45-49
	
	
	
	
	
	
	
	33
(1.5%)

	First birth interval
	
	2.53
(1.73)
	2.22
(1.35)
	2.07
(1.17)
	1.97
(1.07)
	1.88
(0.98)
	1.86
(0.94)

	Events
	16,708
(96%)
	15,018
(79%)
	11,464
(74%)
	8,247
(72%)
	5,479
(73%)
	3,747
(70%)
	2,694
(70%)
	1,508
(69%)

	1n (%); Mean (SD)





[bookmark: _Toc217050032][bookmark: _Ref219464096]Table 3: Split-population model results for parities 0 to 3.
	Parity progression results
	0
	1
	2
	3

	
	Likelihood
	Timing
	Likelihood
	Timing
	Likelihood
	Timing
	Likelihood
	Timing

	
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.

	Wife’s occupation before marriage
	
	
	
	
	
	
	
	
	
	
	

	Service
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	Dressmaking
	0.92
	0.74
	1.05
	0.00
	0.74
	0.01
	1.04
	0.00
	0.81
	0.09
	1.02
	0.16
	0.82
	0.18
	1.01
	0.43

	Professions
	1.89
	0.26
	1.07
	0.00
	0.61
	0.00
	1.07
	0.01
	0.71
	0.07
	1.01
	0.69
	0.53
	0.00
	0.99
	0.71

	Textile
	0.65
	0.03
	1.02
	0.04
	0.79
	0.02
	1.04
	0.00
	0.93
	0.50
	1.02
	0.06
	0.88
	0.30
	1.01
	0.60

	Other
	0.92
	0.73
	1.01
	0.26
	0.81
	0.07
	1.01
	0.45
	0.92
	0.47
	1.03
	0.08
	0.93
	0.63
	1.02
	0.27

	None
	0.46
	0.00
	0.97
	0.00
	0.79
	0.01
	1.01
	0.30
	0.83
	0.04
	1.01
	0.33
	0.92
	0.43
	1.01
	0.30

	Husband’s occupation
	
	
	
	
	
	
	
	
	
	
	
	
	

	Industry
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	Aglab
	1.11
	0.57
	1.00
	0.79
	1.04
	0.65
	1.01
	0.38
	1.02
	0.85
	0.99
	0.20
	0.89
	0.30
	1.02
	0.08

	Professions
	2.01
	0.03
	1.13
	0.00
	0.68
	0.00
	1.08
	0.00
	0.51
	0.00
	1.07
	0.00
	0.70
	0.05
	1.12
	0.00

	Textile
	0.69
	0.08
	1.05
	0.00
	0.85
	0.17
	1.03
	0.04
	0.62
	0.00
	1.04
	0.01
	0.91
	0.54
	1.06
	0.00

	Shops
	0.92
	0.71
	1.06
	0.00
	0.57
	0.00
	1.06
	0.00
	0.70
	0.01
	1.04
	0.01
	0.81
	0.19
	1.04
	0.02

	Transport
	0.84
	0.37
	1.03
	0.02
	0.79
	0.02
	1.05
	0.00
	0.69
	0.00
	1.03
	0.02
	0.86
	0.23
	1.04
	0.00

	Other
	0.74
	0.09
	1.05
	0.00
	0.67
	0.00
	1.07
	0.00
	0.68
	0.00
	1.03
	0.01
	0.75
	0.01
	1.06
	0.00

	Spousal age gap
	0.94
	0.00
	1.00
	0.10
	0.98
	0.01
	1.00
	0.26
	0.97
	0.00
	1.00
	0.40
	0.95
	0.00
	1.00
	0.41

	Age at last birth
	
	
	
	
	
	
	
	
	
	
	
	
	

	<25
	-
	-
	-
	-
	3.76
	0.00
	0.95
	0.00
	2.64
	0.00
	0.92
	0.00
	3.58
	0.00
	0.88
	0.00

	25-29
	-
	-
	-
	-
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	30-34
	-
	-
	-
	-
	0.37
	0.00
	1.03
	0.05
	0.45
	0.00
	1.03
	0.07
	0.25
	0.00
	1.11
	0.00

	35+
	-
	-
	-
	-
	0.10
	0.00
	0.96
	0.28
	0.17
	0.00
	1.00
	0.94
	0.04
	0.00
	1.16
	0.00

	Age at marriage
	
	
	
	
	
	
	
	
	
	
	
	
	

	15-19
	13.92
	0.00
	0.91
	0.00
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	20-24
	2.80
	0.00
	0.95
	0.00
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	25-29
	1.00
	ref.
	1.00
	ref.
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	30-34
	0.32
	0.00
	1.00
	0.99
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	35+
	0.07
	0.00
	1.09
	0.05
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	(cont.)
	-
	-
	-
	-
	1.06
	0.00
	1.00
	0.23
	1.00
	0.89
	1.00
	0.08
	1.10
	0.00
	0.99
	0.00

	Age at survey
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	25-29
	31.35
	0.32
	0.97
	0.00
	0.84
	0.14
	1.01
	0.28
	1.06
	0.74
	1.01
	0.33
	17.41
	0.42
	1.00
	1.00

	30-34
	1.18
	0.35
	1.01
	0.54
	0.79
	0.00
	1.03
	0.00
	0.82
	0.04
	1.01
	0.47
	0.90
	0.44
	1.01
	0.34

	35-39
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	40-44
	0.99
	0.93
	1.00
	0.75
	1.29
	0.00
	1.00
	0.86
	1.39
	0.00
	1.00
	0.85
	1.21
	0.07
	1.00
	0.86

	45+
	0.83
	0.23
	0.95
	0.00
	1.83
	0.00
	0.98
	0.08
	1.73
	0.00
	1.01
	0.23
	1.47
	0.00
	0.99
	0.50

	First birth interval
	-
	-
	-
	-
	-
	-
	-
	0.78
	0.00
	1.05
	0.00
	0.89
	0.00
	1.03
	0.00

	Type of place
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mining
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	Rural
	0.80
	0.24
	0.99
	0.51
	0.91
	0.37
	0.99
	0.55
	1.13
	0.21
	1.00
	0.92
	0.95
	0.64
	1.01
	0.33

	Textile
	0.66
	0.07
	1.02
	0.23
	0.65
	0.00
	1.03
	0.01
	0.95
	0.69
	1.03
	0.06
	0.77
	0.08
	1.02
	0.34

	Urban
	0.85
	0.43
	1.02
	0.05
	0.69
	0.00
	1.02
	0.06
	0.85
	0.11
	1.02
	0.03
	0.76
	0.02
	1.02
	0.12

	Constant
	43.87
	
	2.70
	
	9.82
	
	3.13
	
	17.26
	
	2.99
	
	20.77
	
	3.05
	


[bookmark: _Toc217050033]

[bookmark: _Ref219464122]Table 4: Split-population model results for parities 4 and above.
	Parity progression results cont.
	4
	5
	6
	7

	
	Likelihood
	Timing
	Likelihood
	Timing
	Likelihood
	Timing
	Likelihood
	Timing

	
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.
	Coef.
	Sig.

	Wife’s occupation before marriage
	
	
	
	
	
	
	
	
	
	
	

	Service
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	Dressmaking
	0.83
	0.27
	1.00
	0.83
	0.72
	0.11
	1.09
	0.00
	1.39
	0.27
	1.03
	0.37
	1.18
	0.64
	0.95
	0.22

	Professions
	0.58
	0.05
	0.97
	0.45
	0.89
	0.73
	1.02
	0.63
	1.20
	0.71
	1.01
	0.88
	1.21
	0.76
	0.99
	0.93

	Textile
	0.96
	0.75
	1.00
	0.81
	1.02
	0.92
	1.04
	0.04
	1.18
	0.41
	1.03
	0.22
	0.98
	0.94
	0.93
	0.02

	Other
	0.83
	0.26
	1.02
	0.33
	1.14
	0.51
	1.01
	0.76
	0.63
	0.04
	1.02
	0.42
	0.86
	0.62
	0.89
	0.00

	None
	0.87
	0.28
	0.99
	0.67
	0.94
	0.65
	1.05
	0.00
	0.96
	0.79
	1.00
	0.85
	0.71
	0.11
	1.00
	0.85

	Husband’s occupation
	
	
	
	
	
	
	
	
	
	
	
	

	Industry
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	Aglab
	0.93
	0.60
	0.99
	0.64
	0.80
	0.14
	0.99
	0.38
	1.27
	0.20
	1.00
	0.93
	0.83
	0.39
	1.02
	0.34

	Professions
	0.66
	0.08
	1.10
	0.01
	0.31
	0.00
	0.97
	0.46
	0.62
	0.21
	0.95
	0.39
	0.74
	0.56
	0.99
	0.92

	Textile
	0.96
	0.82
	1.04
	0.10
	0.77
	0.20
	0.98
	0.39
	0.75
	0.27
	0.99
	0.76
	0.65
	0.17
	0.94
	0.13

	Shops
	0.65
	0.02
	1.01
	0.72
	0.64
	0.05
	0.96
	0.20
	0.51
	0.01
	1.00
	0.92
	0.72
	0.36
	1.02
	0.71

	Transport
	0.86
	0.33
	1.03
	0.16
	0.78
	0.17
	0.98
	0.45
	0.80
	0.29
	0.98
	0.36
	0.72
	0.23
	0.99
	0.86

	Other
	0.57
	0.00
	1.03
	0.11
	0.90
	0.57
	1.01
	0.57
	0.63
	0.02
	1.05
	0.04
	0.95
	0.84
	1.01
	0.79

	Spousal age gap
	0.96
	0.01
	1.00
	0.34
	0.99
	0.45
	1.00
	0.85
	0.98
	0.44
	1.00
	0.39
	0.98
	0.38
	1.00
	0.20

	Age at last birth
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	<25
	4.49
	0.00
	0.88
	0.00
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	25-29
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	-
	-
	-
	-

	30-34
	0.18
	0.00
	1.15
	0.00
	0.19
	0.00
	1.13
	0.00
	0.20
	0.00
	1.19
	0.00
	1.00
	ref.
	1.00
	ref.

	35-39
	0.03
	0.00
	1.25
	0.00
	0.03
	0.00
	1.25
	0.00
	0.04
	0.00
	1.28
	0.00
	0.14
	0.00
	1.09
	0.00

	40-44
	-
	-
	-
	-
	0.01
	0.00
	1.35
	0.00
	0.00
	0.00
	1.49
	0.00
	0.02
	0.00
	1.22
	0.00

	45-49
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.93
	0.00
	2.70
	0.00

	Age at marriage
	1.12
	0.00
	0.98
	0.00
	1.13
	0.00
	0.99
	0.00
	1.10
	0.00
	0.98
	0.00
	1.12
	0.00
	1.00
	0.50

	Age at survey
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	30-34
	2.32
	0.01
	1.03
	0.07
	1.77
	0.28
	1.01
	0.54
	8.33
	0.40
	1.03
	0.19
	-
	-
	-
	-

	35-39
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	40-44
	1.11
	0.40
	1.01
	0.54
	1.07
	0.69
	0.98
	0.21
	1.06
	0.78
	1.01
	0.75
	1.22
	0.61
	0.95
	0.09

	45+
	1.31
	0.03
	0.99
	0.56
	1.16
	0.37
	1.00
	0.88
	1.74
	0.01
	1.01
	0.53
	0.92
	0.83
	0.95
	0.08

	First birth interval
	1.02
	0.61
	1.01
	0.05
	1.02
	0.67
	1.00
	0.86
	0.96
	0.51
	1.00
	0.61
	1.25
	0.01
	1.00
	0.77

	Type of place
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mining
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.
	1.00
	ref.

	Rural
	0.95
	0.71
	1.01
	0.54
	1.00
	0.99
	1.03
	0.07
	0.98
	0.92
	1.02
	0.28
	0.48
	0.00
	1.06
	0.03

	Textile
	1.10
	0.62
	1.02
	0.35
	0.91
	0.65
	1.03
	0.18
	0.93
	0.78
	1.02
	0.57
	0.80
	0.51
	1.10
	0.01

	Urban
	0.97
	0.83
	1.03
	0.12
	0.80
	0.19
	1.03
	0.15
	0.68
	0.06
	1.00
	0.88
	0.77
	0.36
	1.09
	0.00

	Constant
	27.57
	
	3.07
	
	41.39
	
	2.99
	
	61.61
	
	2.81
	
	32.90
	
	3.32
	




[bookmark: _Ref216700337]Equation 1: Calculation of predicted parity progression ratios by age group and occupation using coefficients from the likelihood sub-model.

[bookmark: _Ref216700346]Equation 2: Calculation of predicted median birth intervals by age group and occupation using coefficients from the timing sub-model.
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